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I INTRODUCTION TO TABLES 

The reader is urged to examine Sections IV and V of Volume I of this two-volume report 
before using the tables in this volume. These sections contain a detailed description of the 
tables and also examples which use all of the variables in the tables. It is especially 
important to be sure that the correct dimensionalizing quantities are used for the variables 
of interest. 

In this Volume II, several figures and tables are presented from Volume I to facilitate the 

use of the tables. These figures and tables are presented withou~ cha~e of numbering (or 
lettering as the case may be). 

Figure 23 presents the dimensionless wave characteristics for the 40 sets of tabulations. 
Tables D, E and F describe the variables tabulated and all dimensionalizing quantities. 
Figures 25 through 29 present the results of combined shoaling and refraction for deepwater 
directions of 0°, 10°, 20°, 40° and 60°, respectively. 

If this set of tables is extensively used, as is hoped, undoubtedly the users will note 

shortcomings, omissions or develop recommendations directed toward the improved 

usefulness, applicability or efficiency of the tables. The author would welcome information 
of this type in order that furture work may benefit by as wide a range of users' needs as 
possible. 
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Tables D, E, and F from Volume I Presenting Descriptions of the Dimensionless 

Tabulated Variables and the Dimensionalizing Quantities Required in Their Use. 

Variable 

Horizontal Water 
Particle Velocity, 

u(0,S) 

Vertical Water 
Particle Velocity, 

w(e ,S) 

Horizontal Water 
Particle Acceleration, 

Du 
Dt 

Vertical Water 
Particle Acceleration, 

Dw 
Dt 

Drag Force Component 
up to a Level, S, 

FD(e,s) 

u(e ,s) = 

w(0,S) = 

TABLE D 

Internal Field Variables 
(Functions of e and S) 

Expres~ion for Variable 

NN 
(2; n) (2~ n s) - l X(n) co sh cos ne 

n=l 
I 

NN 
(2; n) (2Z n s) - l X(n) sinh sin ne 

n=l 

Du _ au au 
Dt - (u - C) ax + w: az 
Note: C :: L/T 

Dw - aw+ w aw 
Dt - (u - C) rz ax · 

C pD S 
F0 (0,S) = ~ J

0 
ululdS' 

Note: CD • drag coefficient; 
I 

D • piling diameter: 

p = mass de
1

nsi ty of water 

Dimensionless Equation 
Form No. 

[~J u (21) 

[~) w (22) 

(H/;z) 
Du 
Dt (23) 

(a1i2 ) 
Dw 
fit (24) 

( c0 pD (~JT) Zfi) FD (25) 

Presented I 
in Table ! 

I 

II 

III 

IV 

v 



TABLE D--Continued 

Dimensionless Equation Presented 
Variable Expression for Variable Form No. in Table 

Inertia Force CMp110
2 

( Du dS' 
(cMp11oz1H/T 2 )b) Component up to a FI(6,S) = 

--,- 0 FI (26) VI 
Level, s, Dt 

FI(6,S) Note: CM = inertia coefficient 

Drag Moment Component C pD ( 
(c0po{~7T)zfi2J Mo up to a Level, S, Mo(6,S) = ~ O S'ujujdS' (27) VII 

Mo (6 ,S) 

Inertia Moment CMp11D 2 s 
Component up to a MI (6 1 5) = Io s• ~dS' [cMp11021H7T2)fi2) MI (28) VIII Level, s, 4 Dt 

MI (6 ,S) 

Dynamic Pressure t (<u - C)2 + w2) + l c2 [;H) 
Component p0 (6,S) = yQ - Po (29) IX 

p0 (6,S) 

Note: y = specific weigbt of water = pg; 

Q is defined in Equation 8; Q is the average value of Q 



TABLE E 

Variables Depending on 0 Only 

Dimensionless Equation Presented 
Variable Expression fqr Variable Form No. in Table 

Water Surf ace T NN 
( 2~ n (h + n> J [~) Displacement, n (0) = L' 1'1n - ! ~ X(n) siqh cos (n0) n (0) (30) I - IX 

n (0 > L nsl 

Total Drag Force 
[ CopD ~Hi'TJ !n) 

v 
Component, Same as Eq. (25), except upper limit ish+n(0) Fo (31) (labeled 

F0 (0) I "Surface") 

Total Inertia 

( CMp'lfD 21117T2 Jn) 
VI 

Force Component, Same as Eq. (26), except up~er limit is h + n(0) Fr (32) (labeled 
F

1
(0) "Surface") 

Total Drag 

(c0 poti7TJzn2J Mo 

VII 
Moment Component, Same as Eq. (27), except uprer limit is h + n<0> (33) (labeled 

Mo(6) "Surface") 

Total Inertia 

( CMp'lfD21H7T" J Ji! J 
VIII 

Moment component, Same as Eq. (28) except upp
1

er limit is h + n(6) Mr (34) (labeled 
M

1 
(6) "Surface") 

Kinematic Free Expression given is x 
Surf ace Boundary an w Item l 
Condition Error, e: l (0) .. rx - u=c in dimensionless (35) Linear Theory 

e: l (0) form Item 2 
Stream Fune-
tion Theory 

Dynamic Free e:z (0) "' Q (6) - Q (i) 
x 

surface Boundary e: z (36) Item 3, 
Condition Error, Note: Q = OT6T Linear Theory 

Ez (6) Item 4, 
Stream Fune-
tion Theory 



TABLE F 

Overall Variables 
(Do Not Depend on e or S) 

Dimensionless Equation Presented 
Variable Expression for \rariable Form No. in Table 

wave Length, L is determined from Stream function solution (?) L (37) XI L (no explicit expression) Item 1 

Average Potential J2w (r7] Energy, PE = ifr-
0 

n2 (0) de PE (38) XI 
PE Item 2 

Average Kinetic J2w r+n (~) Energy, KE = /n 
0 0 

(u 2 + w2
) ds de KE (39) XI 

KE Item 3 

Average Total 
( y:z) TE Energy, TE = PE + KE (40) XI 

TE Item 4 

Average Total 
- 1 J2w r+n ( + pgz + ~(u 2 + w2 >) dS de 

(yH:L/T) FTE 
(41) XI Energy Flux, FTE - h u Po 

FTE 0 0 Item 5 

Group Velocity, FTE [~)CG (42) XI CG CG = "TE"" Item 6 

Average Momentum rwr+n [~~?) M M M = 
2
1 pu dS de (43) XI w 0 0 Item 7 



Variable 

Average Momentum 
Flux, in Wave 
Direction, Fm 

x 

Average ~omentum 
Flux, Transverse 
to Wave Direction 

Fm 
y 

Root-Mean-Square 
(RMS) and Maximum 
(Max) Kinematic 
Free Surface Boundary 
Condition Errors, 

/ z-r and I £ i I 
1 max 

R:~S and Max Dynamic 
Free Surface Boundary 
Condition Errors, 

~ and l£2lmax 

Kinematic Free 
Surface Breaking 
Parameter, 61 

Dynamic Free Surface 
Breaking Parameter 

B2 

TABLE F--Continued 

Expression for V\:lriable 

J2nJh+n( ) Fm = .Jn. o o Po + ~u2 ds de 
x 

Fm = 1 1:n1:•n p0 ds de 
y 2iT 

See Eq. (35) 

See Eq. (36) 

61 = ~, u evaluated at (~ : oo ) 
h + n 

Dimensionless 
Form 

(~) F 
mx 

(~) F 
"'y 

Expression 
Given is in 
Dimensionless 
Form 

UtJ 

[l) 

/ii and 
2 

Expression 
Given is in 
Dimensionless 
Form 

Expression 
Given is in 
Dimensionless 
Form 

Equation 
No. 

(44) 

(45) 

(46) 

(47) 

(48) 

(49) 

Presented 
in Table 

XI 
Item 8 

XI 
Item 9 

XI 
Items 10 & 

12 

XI 
Items 11 & 

13 

XI 
Item 14 

XI 
Item 15 

Note: In addition to values tabulated, the re~ults include combined refraction/shoaling effects over idealized 
bathymetry; these results are presented in graphical form and will be described later. 
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Figures 25, 26, 27, 28, and 29 from Volume I Presenting Graphical 
Results for Combined Shoaling-Refraction for Deepwater Wave 
Directions, a

0 
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h/Lo 

Figure 26. Combined shoaling-refraction for a deepwater wave direction, a0 = 10°. 
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= 20°. 
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II STREAM-FUNCTION THEORY TABULATIONS IN DIMENSIONLESS 
FORM FOR 40 SETS OF WAVE CHARACTERISTICS 
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CASE. ld 

lqTH OROE.R STREAM FUNCTION WAVE THE.ORY 
DEFINITIONS 

LO = OEEP WATE.R ~AVE LENGTHt CALCULATED ~ROH LINEAR ~AVt THEO~Vt LO=CGlb 1 28ll8)*T**2 

H • wAVE HEJGHT G • GRAVITATIONAL CO~STANT 
T • wAVl Pf~lOD X(N) : NTH STREAM FUNCTION COEFFICIENT 
OPT • wATER OEPTH L • WAVE LENGTH 
PS? • VALUE OF STREAM FUNCTION ON THE FRfE SURFACE. 

wAv~ CHARACTERISTICS 
H/LO • 1 0003qo QPT/LO = 1 002000 
H/OPT = ,1QU82q 
L/LO c ,11Qb48 P~l/(G•H*T) • • 1 000178 

LISTING OF DIMENSIONLE~S STREAM FUNCTION COEFFICIENTS 

XC 1>/(H*T*G) • .,,281475•01 X( 2)/(H*T*G) • •,128289•01 
l( ( '.5)/(11•T•G) = •e7tp8b•02 X( li)l(H•T*G) • .. ,42223~·02 
)( c '5)/(H•HG) = •125't3H.,02 l( ( b)/fH*T*G) = • 1 t 51772•02 .... xc 7)/(H*T•G) • .,q21'2H.,.03 X( 8)/(M*T*G) • •• ~soq&4•0l 

Cll X( Q)/P~*T•G) = .. ,13ab21 ... 03 X(10)/fH*T*G> • •,tQ11.18Q.,03 
X(ll)/CH•T•G> • •11l~l71•03 X <.12) I fH*T*G) = .. ,fi~23SQ•Ol.I 
X(U)l<t4*T•G) • •,lqtlOQ8•04 X(11.1)/CH*T*G) = •,228822•01.1 
XC15)/(H•T*G) • •11101.ibhOC! X(lb)/CH*T*G> = ... ,71.11lb7•05 
X(l7)/CH•T*G) = •141lQ00•05 XC18)/(H*T*G) = ... ,210~02 .. os 
X(l9)/(t-1H*G> = ... 1247141•05 
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T4131,.E l "'DI ME:. NS I ONLf.SS HORIZONTAL V~LOClTY C0"4P0Nt.NT flt.LD 11 ,tDt.FlNt.D t~ EQUATION C21> 
TMt. TA = 10 l010 20,0 30,0 5010 7S 10 100,0 110.0 180,0 
EU/HEIGHT• ,910 ,600 .199 ,009 •• oeo "'1090 .,090 •1090 •,090 
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SURFACt 51 1990 .U 1'56'5 101540 ,2!18 •41434 •41902 .a,921 •41936 •41937 

"'S. "' 17.51 •150,bl ••••••1 so11n 248 .u 1101 ·335121 •467,91 
S/OEPTl'4al1l 50,923 33 1528 

44,81 17,n 
S/Ot.PT11:110 49,68t ·n1311 10.105 ,262 

43,51 11101 ... 11.1&,41 ...... , 
SIDEPT11:s 19 481585 33, l 07 111096 1 495 •41407 •i.11901 •IJ,923 •419:SS •41936 

4213' tb,61 .131,a1 ...... , 508191 2481 u i .u .31s121 •468,0l 
S/Of.PTH= 18 47,o26 3219ZO llt4.38 ,705 •41378 !141900 •41924 •41935 •41934 

'It.ii 16121 •tlOe U ...... , 511121 21&7,9l 1,21 •314181 •4167,61 
S/Of Pflofz 17 '16,798 321750 111133 ,889 •41351 "41899 ,,.4,925 "1419311 •11,933 
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tASE !•A 

TABLE ll•Dl~t~SIONLrSS H~T!CAL VfLOCilY C014PON!Nl fIEL~ •• 1.oEFINED IN EQUATION (22) 
THETA • ,o 10,0 20,n lO,o so,n 75.0 10010 13010 180.0 
ETA/"~ IGHTll ,•Ho 1600 1199 ,009 •1080 !11090 •1090 •1090 •1090 

45101 1e10X •llb16I ...... , 49913' 21.u11u l18X •3Z319l •453141 

SURF AC~ ,ooo 151209 101052 41012 ,439 1006 ,011 1010 1000 

••*•••x 9b 1U 88 131 57,eX ...... , •••••U ...... , ...... , ...... , 
5/0fPTH•111 ,ooo 141927 ...... , 9b,OX 
S/!>EPTl1:1t.0 ,ooo ll, 114 9,ti75 4,006 ...... , 9519% 88191 601&X 
S/OEPTH• 19 1000 111778 81702 3,037 140'5 .001 .010 1009 ,ooo ...... , 951ax 8819% 61121 ...... , ...... , ...... , ...... , ...... , 
S/Of PTH• 18 ,000 101309 71721:1 31258 1364 1008 ,008 1007 1000 ...... , 95,81 68,91 61,'SX ...... , ...... , ...... , ...... , ...... , 
S/OE'PTH• ,7 ,ooo 81899 61758 21870 .121 ,008 ,006 ,OOb 1000 

..... ...... , 95111 86,91 fll,81 ...... , ••••••x ...... , ...... , ...... , 
~ S/O~PTH• 1& 1000 1.~ue 5,788 21474 12'8 ,008 ,005 1004 1000 ...... , 95,7% 68, 1n b210l ...... , ...... , ...... , ...... , *"*'**X 

S/Of PTHs 15 ,ooo fl,220 4,819 2,072 ,zn 1007 ,004 ,001 1000 
••••••I 95 1 61 881•n 62,21 ...... , ...... , ...... , ...... , ...... , 

S/O!'PTl'I• 14 1000 4,9.55 l.853 1 a6b4 I 188 ,OOb 1003 1003 1000 
••••••I 95161 66191 62,31 •••••n: ••••••1 ...... , ...... , ...... , 

S/O~PTH• 13 1000 31678 21888 11252 I 14 1 1005 ,002 .002 ,ooo 
····••I 95.&X 88191 fl2e5X ...... , ...... , ...... , ...... , ...... , 

S/DEPTH: .z ,ooo 2,u1 11925 ~8U a0911 .oo~ ,oot .001 1000 ...... , 95,r;x se, 1n 62,51 ...... , ••••••1 ...... , ...... , ******X 
S/DEPT"I• • l ,ooo 1,211 ,1:102 .1.11 CJ .047 ,002 1001 ,001 ,ooo ...... , 95,51 88,91 ******X ••••••X '*****X ••••••X ...... , ...... , 
S/DEPT~• .o ,ooo 1000 1000 ,ooo ,ooo 1000 ,ooo 1000 .ooo 

'**'**' ••••••I ...... " ...... , ...... , ******X ...... , ...... , ...... , 



CASE: t•A 

TABLt III•DIMfNSJONLESS HORIZONTAL ACCELE~ATION CO~PONENT FtELO,,,,DEFINED Illi ElilUAT ION ( 21) 
THUA : ,o 10.0 20.0 10,0 so.o 75,0 100.0 130.0 l l:lO ,O 
E. TA/~t-:IGl'fh ,910 ,bOO • 1 q\9 ,009 ... oso ... ,oqo .,oqo .,oqo ~,oqo 

45,0X 1s,ox •t 3&,u ***'**X qqq,31 244. u :s,ax ... 323,qx •453,4% 

SUR FA Ct .ooo 1'!9b,b00 5S3,3bt 215,45q ~ 3 ,eqo .. 1.019 11415 11 3UO ,ooo 
••••••x 9b,'U: 90,U b2 14X ...... , ******X ••••••x ******X •••••*% 

S/Of PTl1• la l ,ooo 888,554 ...... % CJb 1 CJX 
S/OfF'TM:t ,O ,ooo 844,403 553,970 21r;,575 

***•••l qb,1' qO,U b2,5X 
S/0E'PT11: ,q ,ooo 8oS,5o3 554,q40 222.042 24.5q8 '!"ob32 1,2oq 11141 ,ooo 

••••••i 9& 1 &X 90oU b.S,1% ******" ••••••x ******" ******X ****•*% 
5/Df PTHlll ,8 ,ooo 771,685 555.230 22701316 25.-S95 -,240 10005 ,q42 oOOO . ******" 96,U 90,U 64,6% ******X ••••••x ••••••x ******" ******X 
S/DEPTM• ,1 ,ooo 742o4&b s~s,or;n 232,qoo 260131 ooao ,842 1782 oOOO 

~ ******X 9&,n 90o2X b'l,4% *•••••x ••••••% H'****X ******" ******% 
= SIDEPTH• ob ,ooo 717161.ib 554,51'3 231,2qo 21 ... 7q 1 0338 .713 ,b55 ,ooo 

******% 9&,2% f.J0,2X bb.U ******" ••••••x **'***% ******" ******" 
S/Of PTl'i• ,5 oOon oCJ7,oo5 55.S,945 2U0,991 27t3b7 • ., 4 4 ohll ,'ls& ,ooo 

******" 9&,0% 90 11" Oi:• I 6% ••••••% ······~ ******" ******% ••••••% 
5/DEPT11• 0 4 1000 bBO,SbO 553,281 24110008 271846 ,703 • '>31 ,480 ,ooo 

******" qo;,qi q0,1% &7,l" ••••••x ******" ••••••% ••••••x *****'" 
S/OEPTM• ..s ,ooo eo7,5&3 552,&7'.5 24&.:St.18 261230 ,823 ,480 ,41?.4 ,ooo 

••••••x qr; I q" 90. u 67,4% ******" ***'**" ******" ******" ••••••% 
SIOEPTl1: .2 ,ooo b58,50l 5521190 248,01'> 2Ae50b ,905 ,442 1385 ,000 ...... " 95,ex 90,U 

b1 ·"" ******" ******" **'***" ******" ******" 
S/DEPTH: ' 1 ,ooo b'>3 ,1'197 r,51,88~ 24q,01J 28eb7.S 'Q')U ,420 db~ • 01)0 

···•••% q5,54 90 .t x b1,8% ••••••% ••••••% ******" •••***" ******" 
S/DtPTl1: .o .ooo os1,101 sst.77& 24q,1t.1b 25,72Q ,970 ,u12 ,35c, ,ooo 

••••••x 95,8% 90,U 67,8% ••••**" ******X ******" ····••% •••••*% 



CASf- l•A 

T4BU. IV•OlMENSJONLf.SS VERTICAL ACCELER4 Tl ON COMPONENT FlELO,,,,DEFlN~O IN ElJUATIOt.i ( 2'1) 

TMETA • ,o 10,0 20,0 30,n 5010 7":J10 100,0 130 ,o 180,0 
f"T4/HUG~Ta I q \ () 1&00 , 1 qq ,01)9 .,()80 .,,oqo •1090 "1oqo '!'I 090 

45,0X 1e,ox •13&,&X ••••••% 11qq,n 2uu,u 1.ex •J2319X -11s.s,1a 

SUllFACE-. '!!117,5b0 .. &9,91b no ,8'1o lQ9,b5b 20o!b0 ,&95 .. 1,011 ,bOb l,095 
97,l~ 12,bX 10b,7X 111.ox ••••••% ••••••l ····••l ••••••% ...... , 

5/0EPTH=1•1 •b~8. 33q •70 ,435 
97,0l 72,8X 

S/DEPTH•leO ,.585,1111c; •71,491 258.381 1'19,1.107 
97,0X 7">a5X 10&,ux \ l 0. u 

S/OEPTHS ,q .. r;1&,517 -10.oaq ?.27,1102 1311, 170 \811139 .&78 .,,BbO .so7 ,909 
9&,9X 77 .5~ 10&,bX 110,1x ******X ******X ••••••x ******X ******" 

S/OE'PTl-i• ,6 ·U'l\ 1049 l"b0e&4b 198,053 120,019 lbeU09 ,b41 .. ,b81 e407 • 722 
9&,8% t9·, OX lOb,1% 110, u ******X ******" •••••u; ••••••x ••••••X 

S/OEPTH• ,7 .. 388,480 ,.,,1,'519 170,1sn 1os,17u 14e382 ,589 - • c.,1.1 r, ,32~ ,570 
.... 96 1 8% eo,u 10&16% 110. u ••••**" ******" ••••••% ••••••x ******" 
c.o SIDEPTI"• ,b ,.328 1 1141 •5511)17 tlll,'Ho 90,256 1?o352 ,524 ..,u;H o2';b • 445 

9&,8' so,1n tOb19X l l 0 I U ••••••x ****"'*" ******" ******" ****•U; 
s1nEPTH• .s -no.~37 .. u1111ou 1111Q'51 75.28b 10.314 1ac;o .. I S29 ,1qq ,542 

9&, TX 81,&l t0710X 110 I U ******" ******" ••••**" •••**"'" ******X 
S/Of PTl'I• ,a ~z1a,111 .3a,q1:s 93,288 1:10.212 81~61 15b9 "'1247 ,1i;o ,255 

q&, 1X 82,o" to7,u 11010X ••••••x ******" ******X ******X ••••••4 
S/DEPTH• ,3 .1s91squ -29,748 oQ,34t 45.228 bt210 ,281 .. ,175 1107 ,181 

9~. 1" ...... " 1.0712% 110,ox ******X ******X ••••••x **"'***X **'***" 
S/OEPTH: "~ •IOS18ll 1!120,09b U'!),9lt l0,tb3 1.111as ,190 - , 113 eObq ,llb 

'it,,b~ ******" 101,2i ******X ····••% ...... " ••••••x ******" ••••••X 
SIOEPT11• • 1 ~s2,1"s .. 10.120 22187b t5,06li ?1074 1 0Clb •I 0';5 1034 .o57 

Q&,bX ••••••l ***"''*" ******X ···•••% ••••••% ******" ****'ax ******X 
S/Dl'.PTl-I• ,o ,ooo 1 CIO(I ,ooo 1000 1000 1000 ,ooo 1000 .ooo 

******" ******" ******X ••••••a: ******" ****'*" ***"'"''" ***'**" ••••••'7' 



0 

CAS~ l•A 

TABLE V•OIMfNSlONL~SS DRAG FORCE COMPON~~T FIELD,,,,DEFINED IN ~QU1\TION C2'!>) 
TMETA = .o lO,o 20,0 30,0 'SI}. 0 75.0 100,0 t:sn,o 160, 0 
ETA/HEIGtH: ,910 ,600 ,1qq ,009 •• oeo -,090 .,oc,o e,090 •,090 

415,0l 1e,01 .,130,6% ••••••l 4c,c,,n 2'11.l, u 3,8'.l ,.3z3,9x •'1'!>3,'IX 

SURF AC! 2574,030 t1ql.t88 t4<1,:sti.l 1.10<1 -1s.1.112 •23,')b4 •23,836 .. 23,912 .. 23,<102 
(>fi. f>l 30,U .4oi::,. n ...... , ••••••l ...... , ...... , ...... , ••••••% 

SIDfPTtot=t1l 2369,607 1172,0<141 
63, 7'.l 28,CJX 

S/DEPTH=l•O 211b,&<1a 1060,(116 144,9'18 1.JOq 
bl,OX 28,41 .. 376,qX ••••••X 

8/0EPTl'I• ,9 1875,398 9S0113q 133,0'!>8 1,291.i •l6e7b5. e2t,582 •21,8'10 •21190'> •21,8<11.1 
6,i!,5'.l 28,U •367.2l ••••••% ...... , ••••••% ...... , ******X ******l 

SIDEPTM• ,a 1&44,0&4 eut.1sq 120,351 112!:17 •14e835 •19.181 •19,416 •tq.469 •lq,458 
62,01: 21,n ******X ...... , ...... , ...... , ******l ...... , ••••••% SIDEPTM:s ,7 t42t.28t 733, '5" 1061921 11193 •1i'e929 •16.781 •16,991 •17e034 •17,024 

~ 01,sx 27171 •••*•*X ••••••% •••••o; ••••••x ...... , ...... , ••••••% 
c SIDEPT11:s ,6 1205,b58 &26,598 921848 11098 •111044 "14,382 •14e5t>5 !!1141000 "14.590 

bt. u 27,5% ••••••X nn••x ••••••% ••••••i ...... , ...... , ...... % 
Sll>f:PTI-!= 15 99S1qqq s2011s1 78,U.2 .q73 ,.q,177 •t1a984 .. 12,138 1t121l66 -12,158 

&0 18% 27,3'.l ••••••% ...... , ••••••% ...... , ...... , ...... , ••••••% 
S/OEPTH= ia 79t,177 41'51fl71 61, 13(! 1818 •7a32U •9a58b ,.q. 711 .q.733 .. 9,72b 

t>o,ox 21,2x ...... , ...... , ••••••x ...... , ••••••% ...... , ••••••% 
SI DEPTH• 1l 590.11.11 311.208 1.17,&7S ,&38 .. s.asl •7.189 •7.28'1 .. 7.299 •71294 

tt0,4l 27,U ••••••• ...... , ...... , ••••••% ...... , ••••••x ...... , 
S/OEPTH• .2 :S9t,697 201.212 31.938 ,a.ST '"3ao50 l"l.11792 •l.la856 •41806 •4,802 

oo,zx 27,0X •••••o; ••••••X **'***I ••••••% ...... , ...... , ...... , 
SIDFPTH• '1 195."92 103,528 10,op; .222 •11824 •2.39b .2,1.128 .,z,a1:s -2 ,1.1'31 

oo,u ******I ...... , ...... , ...... , ...... , ...... , ...... , ••••••% 
5/0EPTH: ,o 1000 1000 ,ooo ,ooo .ooo .ooo ,ooo .ooo .oco ...... , ••••••% ...... , ...... , ...... , ******X ...... , ...... , ...... , 



CASE t•A 

TABLl ~lP01MlNSJ0"'LE55 J!tilRTlA FORCl c~~PONlNT FltLo ••• lorFINED l"' fQUATIO"- [ i'b) 
THf'TA • ,o 10,0 20.0 30,0 50 t l'I 7510 100.0 1.so.o 180.0 
FT A/HEIGl-<Tc .910 a600 .1~q ,009 •0080 •1090 .,oqo .,,090 ... oqo 

"5.0l 18 1 1'\X •l3b,b~ •••••tX "qq. n 2"4o1X 3,ex •3231 1nc •"!>1.4); 

S!IRFACl .ooo El! 5,'!>75 575 1 0"1' 238,514 .,,b.b12 13bU •"en eb33 ,ooo 

••••••x 9&,3% 89,o~ b3 1 4X ••••••x ******X ••••••% ••••••x '*****" 
Slt'fPTt1•lol ,ooo 800,431 

******" 9b,?.% 
5/0tPThC1e(I ,ooo 7 tl.829 5Sl,b75 2381145 ...... ,. 90, 1 % 90,1~ b&,2% 
S/DEPn1: ,q ,OQO &31, H3 a98,223 21b,2S9 2a.so1 ,a:u ,58U • ., "\2 ,ooo 

••••••>; 96,U 90,l~ bo,SX ••••••% ••••••x ******X ••••••x ...... ,. 
~/Df PTH• ,8 • ooo 552.551 4a2. 11, n 11n,ToO 22,0b7 ·" 74 • 4 7 4 1 U28 ,ooo 

******" 9b,OX 90, 1 ~ bb,8X ******X ••••••% ******" ••••••% **'***X 
511'.'EPTH= • 1 ,ooo 47b 1 R8l 387,1 3 170,718 19,IJ90 ,as2 .382 • 342 • 0(10 

~ '*****" q~,ox 90,1~ b7 10X ******" ••••••>; ••••••>; ····••>; ..... .,, .... S/OEPTM• tb ,ooo UQ3 1 911 331.7~0 147,?03 tb.8"" ,aoo .304 ,210 ,oon ...... , 9~,qx qo 1 Df b7,2X ••••••% ••••••i ••••••X ••••••% ...... , 
S/OE.PTtt= I!) • 0011 333,212 27b,2&'J 123.283 \(I a t35 •a 1 b ,238 .210 ,ooo 

••••••x qr;,Ql qo,1~ b1,U% ••••••% ••••••% ******I ••••••% ••••••% 
S/Oef'T..,: ·" ,ooo 2&4,171 U0 19c2 qq.n2R 11,373 .1~1 • 11:11 , 1 ~8 • 0 00 

••••• u: qs,ex qo,1~ t>T,5% ••••••% ••••••% ••••••>; ...... , ...... , 
S/DeF>THc • .s • C10t1 11n,012 tt•'i, bi,!S 74.r;oa 8,l)bQ 127& , 130 .113 • 000 

******" Q5,6% qo,iJ &7abX ...... ,, ...... ,, ••••••% ...... , ...... ,, 
g/M.PTH: .2 ,oon 130,740 110.1 ~ 4q,7eo 5, 731 1190 ,084 .on ,ooo 

...... % qc;,,e1 qo,1i b1, 7l ••••••% ••••••>; ...... x ••••••x ••••••% 
S/O~PTl'IC .1 ,ooo t>Sat90 SS, 1 t 2Ua92U ?1871 ,oqo I 0 4 t .01t> ,ooo ...... , ~5,8l 90,l~ •*****" ••••*•% ...... , ••••••% ...... , ...... , 
SIDE.PT~= .o ,oon ,noo ,o 0 1000 .ooo ,001'.1 ,ooo .ooo ,oon 

····••% ...... , ...... ~ ••••••% ******I ••••••x ...... % ...... , ••••••% 



CA Sf 11tA 

TARLt Vll•DIMtNSJONLESS DRAG MOMENT COMPOlllENT 'lELD 0000 ot~INtD ll\i tQUATJON c 27) 

Tl"lf:TA = ,o 10, l'I 20.0 30.0 so.o 75,o 100.0 130 .o 1ao 00 
lT A/HE. I Gt-IT: • Q 1 (\ ,bOO .1 qq .ooq •• oao ... oqo ... 090 "'. 090 ... o'io 

/,j'),0% is.ox .. 13&,t>X ••••••% 499.·n; 2£UI 11\ 3,8X •32319% -4~.S.'.IX 

SURF'ACf. tS98,b51 674,q35 731097 1u4q •q117'1 •111"i82 •110701,j .. 1111111\ •11.74'!> 
70,4% 32,2x ...... ¥ ******X ••••••¥ ******" ******" ••••••x ••••••% 

S/Df.F'TH:q .1 13b5,83fl 653,7b'I 
05, 4 X .SO,o\ 

S/DfPT1·1•l eO 1100,175 53b,(lqo; bBof:ll.17 • (11,j8 

b4, 3X 2Q1U ******X ...... , 
Sl[lf PTM• lq 87o,8SS 4311121 57.3!>6 043£1 •7 ab21J .. q.716 .q,825 .. q.559 •9.8'!:ir., 

b.510l 2s,n ••••••¥ ...... % ••••••% ******" ····••l ******" ...... , 
5/DEPT"1• ,e 674.tbt l:SQ107B t161SbS ,uo3 ... 5.qs4 -1,&1c.; .. 1,1ou .. 11789 •7,785 

&i!,8% 28."" ••••••'\ ******" ••••••% ******" ••••••% ...... , ...... , 
S/Df.PTH: .1 5061993 2sa,21s 3ba'lli7 • .356 .. a o5'!>5 .. 5.e1s .. s.'H1t> •5a96:S •5 0 959 

N ti2.2x 2810\ ...... ; ..... u ••••••% •••••U; ····••% ...... " •••••*" 
N S/DEPf H: 16 3/:16, 78/J 1ae,e1s 27.3~1.1 129LI .,,32q .. u._s1s .. t.1.lb9 -4,380 .. 4.:Ht1 

&1. n 27,8\ ••••**'¥ ••••••% ...... , ••••••% *'****" ******" ····••l S/Of PTH= .s 2!:it 1427 130,a;'l2 19.314 ,?2b .. ~.302 .. 2,qqb '"'I 0 'IJ ,.,,042 •3.0£10 
bt,21' 21,51 ******'¥ ...... " ******" ****'*" ••••••% ••••••x •••••*" 

SIOE"PTl'i• • (I l'!:iq,22t 83,]00 12,s2~ a25b •I .1.1t~6 •1,q\7 .. 1.q112 .1.q47 .. , • 945 
f>0,8" 21,n ····••'¥ ******" ...... , ••••••x ••••**" "*****% ******" 

S/OEPTH: .:s 8~,B3! Ub, 7l4 1.120 ,oq1 ... 11123 •1.1178 • t. oq2 • 1 • oq':> "'1a09U 
60 1SX •••***" ••****'¥ •••ou: ****'*" ******" ******" ...... , ••••••% 

Sll)!:PTH= .-e jq. 25 t 20. 7l2 3.1~8 ,0£13 •13bS .. ,u 7q -.,U8b ... 487 .,,U6b 

******" ******" ••••••% ***"'" ••••••% ******" ****'*" ••••••% ******" 
S/OE'PTHll • 1 9.179 s, 1 n ,80t • 011 •• oq1 •1120 "', 12 I ... 122 • , 121 

*****u; ••••••% ******" ******" ••••••% ••••••% ******" ••••••% ******" 
S/Ol:PTt-4= .o ,ooo ,ooo ,ooo 1000 , oo n .ooo ,ooo .noo ,ooo 

******" ******" ••••••% ******" ******" ••••••% ••••••% ******" ******" 



CAS~: lwA 

TAdLE VIII•OIMENSlONL~SS INERTIA "40MENT COMPONENT FIELD.1 •• DE~INED IN EQIJATIQll; (28) 
THe-TA :: ,o 10,0 20,0 30,0 S010 75,0 100,0 13010 180,0 
t;TA/l'iflG"'T: • q 1 {I 1 &00 .1 qq ,ooq •• oeo -.,0110 .. , oqo .. ,oqo "'. 090 

"~.ox 1s1nx .130,b:t; ••••••X l.IC19,3% 2u1.1, U 11ax .. 323,q:i; •1.153,1.1% 

SUl<P"ACE .ooo 1.1800530 299,002 11&,&B 121&C1b .021 ,1u"=> 138b ,ooo 
******X 9b,5X 8CJ,U sq,n ******X ******X ····••% ******X ....... 1 

S/DEPTt1=11l ,noo 1.1&31742 
••••••% Qb,UX 

S/OEPTN•leO ,ooo 372.173 211.11r1 ltb,2ol.I 
*'****X qo,n qo.u &5 131 

S/OEPTH: ,q ,oon 29411.101' 2241492 9511.177 101771 ,oqo I l 14 1289 • 000 
••••••·x Qb,21 qo, 1 x &5,81 ••••••x ******X ******X ******X ******X 

S/M:PTt1:t • Cl t (l{IQ 227,381 177.30& 7&,3~8 a,&1.10 • 127 ,220 .201 ,ooo 
••••••x qo1U 110,11 o&,n *****U ******X ••••••% ••••••x ******X 

s1rEPTH= ,7 1000 170,&0l.I i.s~.&&8 591081 bt 71" ,111 1151 , 137 ,ooo 
N ...... x 9&10X 90. u &&,bX ••••••% *****•% ••••••% ...... , ••••••x 
w 5/0E:PTH111 ,& ,oon 121,1s:s 99,&0"S £111800 4,qqg ,119 1100 1090 ,ooo 

******X Qb 10X 9011X b&,9X ••••••x ••••••% ******I *****•X ******X 
S/OEPTl1• .~ ,ooo 841252 bQ, 118 J0,&117 3.505 1095 10bll .0~1 1000 

******X 95,<a 90,ll 6712~ ...... , ••••••% ••••••% ******X ••••••% 
S/DE.PTl'i• 14 1000 511262 114120'5 19,7311 21261 , Ob'T 1 0.HI • 0.53 1000 

******X 9S 1 Q% 110,u ******X ••••••% ••••••% ••••••'% ••••••% ******X 
S/DEPTl-4• ,3 ,ooo 29,674 24,8,St tt.t~l 11282 ,040 ,020 .018 ,ooo 

******I Q!:i,8% 1101u ••••••% ...... x ****"*X ••••••% ••••••x ••••••% 
S/OE~T~= 12 ,000 ll,OCJ8 11,040 4,97/l 1572 101CJ 1009 ,001 ,OQO 

····••% ••••••% ******X ...... x ••••••x ••••••% ...... , ····••% ...... x 
SIDE.PTl1• • 1 ,ooo 1,2&1 2175CJ 112Ub 1144 ,oos ,002 ,002 ,ooo ...... , ••••••% ••••••% ••••••% ••••••% ******X ******% ••••••% ...... , 
S/DePTl111 10 ,ooo ,ooo 1000 ,ooo '-·.ooo ,ooo ,ooo .ooo 1000 ...... , ******X ...... , ••••••% ····••% ***'**X ******X *****U ******X 



CASE ld 

TA81.E IX•DIM~NSIO~LESS DYt.IAMIC PRfSSu•l CO~PONENT fIELo ••• oDEFINEO IN EQUATION (29) 
THE. TA = .o l 0' (I 20.0 10.0 5o,o 1s.o soo10 130oo 18010 
t:TA/Hf.IGl'1Tc .910 1bOO 1t99 .oo9 ... oeo •o090 •1090 •1090 •.OQo 

45.0l 1e1ox ... 1301t1x ...... , 499. 3X 2441 u 1,ex •323o9X ,.45111.1x 

SURFACE t182t 1120.S 1l97 1017 •• u,2 !10180 •1180 "'.181 •• 181 
Clb 14X ao,ox ,.132.:Jx ••••••l 50o1n 255.41 lb10X w325o5X •4b514l 

S/DEPTl'f•111 1.787 11202 
45141 19,cn 

S/OEPTH•110 11748 11197 ,403 .018 
Cl4 12X 19171 !112815' ••••••X 

S/DEPTl1• 19 t.112 s.10 141'1 10i!7 •1H1l •• 1eo •1180 •• 181 "•181 
41 1 U llJ15l •ll 9161 ..... u so212x 25s,n llt,21 ttl?.514% •4b5 15X 

S/Dt.PTHc ,8 1,&82 11188 1U2 ,Ol5 •1159 •• t 80 • , 181 ... 181 91181 
42.U t "11 :n .. 112.sx ••••••l 504161 2ss12x l"14l •325101 .. 4&5.0X 

S/,OEPTl'i• .1 t,6S5 1,184 I 4 Ci4j .o42 •ol58 •• 1eo •1181 .. ,.J8l • o 181 
~ e1102x 19111 •106171 ••••••x 506181 2sso2x lb1SX •324e6X "'464 0bX 
~ S/OEPTH• 1& 1ab32 11181 0454 .o48 •• 158 e 1 l80 •• 1e1 "•181 • , 181 

4015X 181'1 .102.ox ...... , 508.11 2ss,1x lbe 7X el24e2X •464,2% 
S/DEftTl111 15 1,013 1,177 1462 10"1 "•l!H •• 179 • a 181 • 1181 • , 181 

3918X 1817' •981n ...... , s10.u 2551U l6e8X •lll.9X 1tU63 8 8X 
s1ot:PTM11 . " l 1598 1,11s 1469 .os8 !f1f56 •el79 111181 .. '18 l ... 181 

3913' 18151 9(15,3* ....... , 51 t .n 255,U l6 19X •323e7X .. 4&3.6X 
S/Of PTH• 1! 11586 l 1172 1'114 1061 •1t56 •el19 •1181 •·181 • e 181 

3&181 t814X 11'13,t~ ..... u s121n 2ss.ox llt,9' .1.u1sx •463.n 
S/DEPTM• 12 1 osn l I 171 1418 I Ot>.S •1155 ., , 179 •1 l8l "1181 • .1e1 

38,SX 1813% •9l ,6i ...... , 513.f>X 25!s,OX 11,ox •323eDX e4b3 0 2X 
S/OEPTl-t• 1 l 11572 lal70 I 480 ,06,, ,.,1 SS •1179 •1181 • '18 l l!P, 181 

18, .5X 11'131 "901 n ...... , su.ox 25'l10X 11.ox •323111 •463,U 
S/CfPTM• 10 l .571 1.110 1 ll8 t 1065 !'!1 l 55 •1179 •1181 '!'It 81 •1181 

58131 t81Jl •90a4X ...... , s1a.~x 2!>5,0X l710X • 1Z3,2X •463.0l 



~ 
c.n 

CUE td 

TAeLF x~v•RIABL!S DEPfNDING ON~V ON PHASE ANGLE 

,o 50,0 75,0 100,0 

Cl) OtMENSIONLESS KINfMATtC 'REE SUAFA~E BOUNDARY CONDITION ERROR 
LINlAR WAVE T~lORV REPRESENTATION,~,, DEFINED IN EQ,(35) 

suRfACf ,ooo ,ooo ,001 ,001 ,001 .001 .,ooo 

C2) OlMENSlONLESS KINE~ATIC FREE SURFA~F BOU~DARV CONOtfON FRROR 
STREA~ FUNCTION THEURV RlPRfSfNTAT~ON,,,. DEFINED IN ~Q,C15) 

SURfAtl ,000 9 1000 • 1000 •1000 ,OOO 1000 ,000 

(1) Dl~ENSIONLlS5 DVNA~IC FREE SURFACl 80UNDARY CO~DITION ERROR 
LlNlAR ~AVi T~EORV R[PRESENTATlON,,,. DEFINED I~ EQ,(36) 

SURFACE ,012 ,011 ,oo9 ,006 .,002 91010 ,, ,011 

( ") OIMlNSIONLlSS OVNAMIC FREE SURFACF 80UNDARY CONDITION ERROR 
STRfAM FUNCTION T~EORY RlPREStNTAT,ON,,,. DHlNED IN EQ,(31) 
SuR~ACt • 1001 • 1001 1000 1000 .ooo ,ooo '!!,000 

180,0 

.,001 •1000 

,ooo ,ooo 

,002 ,oi2 

,ooo ,ooo 



CAS~ t•A 

TABLf Xl@OV~RALL ~AVE PARAMETERS,,, 00 NOT OEPENO ON PHASE ANGll OR fLEVATION 

Cl) OIMtNSlONLESS WAVE LtNGTH 
DE~INEO IN EQUATION (37) 

,120 C &,S~J 
(2) DIM~NSIONLfSS AVERAGE POTENTIAL ENlRGV 

OffINED IN EQUATION Cl8) 
,l05 (•14515~) 

Cl) DIMf~SIONL(SS AVERAGt KINETIC ENERGV 
DEFINED IN !QUATION (Jq) 

,l18 <~110,41) 
(4) DI~tNSIONLESS TOTAL AVEREGt ENERGY 

DEFINED l~ tQUATION (aO) 
,424 (8l56e71) 

cs> DIMENSIONLESS TOTAL AVERAGE ENERGY FLUX 
OEFJNEO IN ~QUATION (41) 

,417 c-11a.siJ 
Cb) OTMfNSIONLESS GROUP VELOtlT~ 

DEFINf 0 IN EQUATION (42) 
,qa5 c .,qx> 

C7) OI~ENSIONLESS TOTAL AVERAGE ~OMENTUM 
DEFINED IN lQUATIO~ (43) 

,434 <•ll014X> 
C8) 01MfNS10NLtSS TOTAL AVERAGE MQMENTU~ FLUX IN ~Avt DIRtCTlON 

DEFINED I~ lQUATIO~ C44) 
,b06 c~t4ba2l) 

(q) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX_ TRANSVERSE TO WAVE OIRfCTlON 
DEfINED lN tQUATlON (45) 

,l8q <~lbZ 8 bll 



CASE t•A 

TASL! x1<CONT)wOVERALL WAVF PARAM~T~Rs.,, DO NOT DfPEND ON PHASt ANGLE OR ELEVATION 

• (10) DtM~NSlONLESS ROOT MEAN SQU•R~ KINEMATIC FREf. SURfACE BOUNDARV CON01Tl0N lRROR 
DEFINED IN EQUATION (46) 

LlNtAR 100~7bl STREAM·FUNCTION ,000000 

<11) DlMENSlDNL~SS ROOT MEAN SQU~RE DVNA~IC ~REE SUR~ACE BOUNDARV CONDlTlON ERROR 
DE~INEO IN EQUATION (47) 

LINEAR ,oo,31s STREAM FUNCTION ,000119 

ClZ) DIMENSIONLESS MAXIMUM KINEM~Tlt FREE SUkFACE BOUNOARV CONDITION fRROR 
D!f!NED IN EQUATION Cab) 

LIN~AR .oo~t42 ST~EAM FUNCTION ,000000 

(13) DIMENSIONLESS MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEfINEO IN EQUATION (47) ' 

Ll~EAR 1011790 STREAM FUNCTION ,001154 

(14) DIMENSIONLESS KINEMATIC FRE~ SURFACE BREA~ING PARAMETER 
DEFJN!D IN EQUATION (48) 

LINEAR ,0978~8 STREAM FUNCTION 

Cl~) DIMENSIONLESS DYNAMIC FRtE SURFACE BREAKING PARAMlTER 
DEFINED IN fQUATIO~ (4Q) , 

LlNlAR e001211 STR~AM FUNCTION 



CASE t•B 

DEflNlhONS 
LO • DEtP WATER ~AVE LENGTH, CALCULATED FROM Ll~~AR ~AVE THEORYt L0•(G/b,28318)•T••z 

H • WAVE HEIGHT G = GRAVITATIONAL CONSTANT 
T 
DPT 
PSI 

• WAVE PE~IOO X(N) • NTH STREAM FUNCTION COfFFICIENT 
• ~ATER Df PTH L c WAYl LfNGTH 
• VALUE or STREAM FUNCTION ON THE FREE SURFACr 

~AVE CHARACTERISTICS 
HILO • ,00011q OPT/LO • ,002000 
H/DPT a 1 l8q717 
L/~0 • ,128?b2 ~Sl/CG•H•T> • ..ooo24b 

LISTING or DIMENSIO~LESS STREAM fUNCTION COtfFIC~fNTS 

)( ( 1)/(H•T•G) • •1207144•01 lC( 2)/CH•T*G) a .,cn3bo3•02 
Xt l)/CH•T*G) • •1!>8~4"2•0C! lC( 4)/(1-!*T*G) • •,382<'33•02 
)( ( S)/CH•T•G> • •,2S81b1•02 lt( b)/CH*T*Gl • •.17bb28•02 
X( 7)/(H*T*G) • "'el20q'lb,.02 XC 8)/CH*T*G) = •,8;>qbJ!i•03 
>CC q)/(H•T•G) :1 ... ~b55H•Ol X C 10) IC H* H Ci) = •,384799•03 
X(ll)lfH*UG) • ... zsqalb•Ol llC12)/(t-t*T*G) • •,174bb8•03 
ll(l:J)l(H*T*G) • "11lb09l•Ol XC 14)/(H*T•G) • ..,771770•04 
X(15)1(H*T•G) • •e5042~C!•04 X(tb)/(H*T*Gl = •,330b72•04 
XClT)/CHH•G> • •• 211748•04 X(18)/(t-lfl*Gl = •,137184•04 
XC19)/(H'1•G) 11: •t651H199•05 



CASE t•B 

TABLf. I •O I Mf ~Sl ONLESS HORIZONTAL VELOCITY CO,.,POlllElllT FJELD 1 11tDEFINEO IN fGUATlOlll Ci?l) · 
TME:TA = .o 10. (l 20,0 30,0 S010 7510 100,0 uo.o 180,0 
ET A/HEIGHT• ,938 ,an ,oq9 •10lq .,obi! •eOf>l •• 01:11 •101>2 • 10b2 

u1,. 7X •tq,3" •859,2" ...... " 621·2" 11015% •U1e7% w51816" "710. 5% 

SUQFACt 541blq 22.es1 2.222 •2.2oa •31340 •S1238 •31207 .3.291 •l1287 
48,SX .. n.:n ••••••% ····••% 6IH1U 324,5% "5t ,9X ,,.5r,2,:n •752,U 

S/OEPT11=113 53,0':i& 
100,ox 

S/DE.PTHll112 501qo1 
Q4 17X 

S/OEPTM=t1l ua,qq5 22,991 
42,bl •20,41 

S/Of.PTH:t10 471317 2l.t72 2. llQ 
40,?l •1q·'" ...... ,, 

S/0£PT!ol• ,q 45,848 231311 2,76:2 •i? 1 O'HI .. 3,320 •11241 .3,213 .1,2e1 •3,280 
~ 18,U •18141 •853,81, ******" 642191 3231n •!>t .~l ·5531 u •753 19% 
CQ S/Ot:.PTM• ,a 441'512 211417 1.1~1 •11985 .3,zcn •31244 •31221 •l1282 •3,272 

17,2% .. 111sx .. 732,sx ••••••% 6461U 32314% .s1.ox w5!;116X ·755,9" 
S/Of.PTtt• 17 43,475 23,495 3,511 • l I 884 •31278 •31247 •31227 .3.27q •l12f:lf:I 

35 161 •t71n •648,81 ...... , 648a 7" 323,U •S0,61 •S531'7X ,.75b,7X 
S/OE.PTM• 1 l:I 42 15Q7 231553 l,811 .. 1.796 .. 3.2&1 •le249 .. 1.212 .,3,210 •l.26t 

54 1 ll •t6 1CJX •589.0X, ******X 650,RX 122,u •S0,2X .551,ex •75'7,2X 
SIOEPTH::t .s 4t.777 21,r;c,4 4,0~7 •1.'721 •]1250 •3.250 II!' 3. 23b •3.274 • .s,2!:18 

.n,u •l616X .,r;4!:1,6X ...... , 6'5215X 322e'5X """·9" •'55.5.8% •7'57,7" 
S/Df.PTl'i• I" 41.1s1 23,&23 412J3 •1161:>0 •J,241 .1,2s1 •31239 w.31272 •l125'5 

1212" •1614' •S14eOX ******" 65319% 122.n •"q,n; -~·H. ex •757,9% 
S/DE.PTl-I• ,J 4o.oaz i?l.643 4.4],3 •11bl2 •31233 .1.2s2 l!t!,241 •l.271 •3,253 

lt 14' •l61:U •49t,6i ...... , 65419X 3221 U 11149,5X .sr,1,1x •758,U 
SIDlPTH• 12 40,345 231bSS 4. s1.1;1 •11577 •3·228 •l.253 •l,2143 .1.270 •l.2!:11 

.so,sx •16121 •476 16X *****•X 1:155,U 122,ox •""·"" •55317" .1ss.2x 
S/OEPTMC • 1 40111.15 2316bi? 41616 •11557 •1122'5 •31253 •le2'4l •leio9 •l,2!:10 

l0,51 •161 ll •468,0X ...... , 65beOX l2t,9X ."q 1'41 .sr,1.n 11175813" 
S/D~PTH• .o "0,078 i?l16f>4 4 I 6l18 •t,550 •3e224 •l,253 .. 3.244 .J.2&9 •l,250 

10,ux •l61U •4ti5 ell; ••••••X 6561U 12 t. 91 •'49,lX •553. 7X •758,3" 



CASE twB 

TABLE ll•DIME~S?ONLESS VERTICAL VFLOCITV COMPONENT FlELo •••• oEFI~tD IN EQUATlON (22) 
THETA • .o 10,0 20,0 30.0 5o.o 7S,O 100.0 uo.o 180,0 
ETA/HEIGHT• .938 e41l ,049 •1039 •t062 •• ottt e,061 •e06Z .,062 

4ft.7l •t•.n -859,h ...... 1 tt21 .n 310.51 •" 1. n •S18eftl •710.51 

SURI" ACE. .ooo 18.751 s.852 1,sciq e 134 •• 101 eOftb e0b2 ,ooo ...... , 96,51 78,.~1 •18.51 ••••*U ...... , ******I ******I ...... , 
S/DEPTH•lel ,ooo ...... , 
8/0EPTH•te2 ,ooo 

***••U; 
8/DEPTH•lel .ooo 11.s10 ...... , 9fte61 
siDEPTH•t.o ,ooo 15.566 s.th ...... , 96,51 81.41 
8/DEPTH• •• .ooo u. u• s,ieo le425 .120 .,087 ,057 .os:s ,ooo 

w ******I 96e41 e1.11 ,91 ...... 1 ...... , ...... , ...... , ...... , 
= SIDEPTH• 18 ,ooo lle985 4, 1f,4 l 1276 .103 •• 011 eOllb 1043 .ooo ...... , .,, • 41 82.0I l,n ..... *' ******I ******I •••••n ...... , 

8/0EPTH• .1 .ooo 10.120 4,220 1112s e087 •• os1 ,on e03S .ooo 
•*****I '"· 31 

82,21 2.u ...... , ...... , ******I ...... , ...... , 
SIOEPT~• • 6 .ooo 8,724 Seft5S ,971 e07l •• 04-; ,029 e028 ,ooo ...... , ••.n 82,41 3,U ••••••• ...... , ******I ...... , ...... , 
S/OEPTH• 15 ,ooo 7,185 31011 1814 e059 ... 015 ,023 .022 ,ooo ...... , 9b,21 82,51 ******I ...... , *****U ..... u '*****' ...... , 
S/DEPTH• . " ,ooo 5,693 2,473 ,654 e047 ~.027 ,017 .011 ,ooo 

******I 96,ll ez,n ...... , ******I ...... , ...... , ••••••• ...... , 
S/OEPTH• ,3 ,ooo ",238 1,864 1493 ,035 •1019 ,013 .012 .ooo ...... , 96, U 82,81 ...... , ...... , ...... , ...... , ******I ...... , 
S/Of PTHa Ii! .ooo 21810 1 el47 1329 .021 •• 012 ,008 .oos ,ooo ...... , 96,U 82,81 ...... 1 ••••••• ...... , ...... , ...... , ...... , 
8/0EPTH• 1 l ,ooo 11401 ,625 elf>S eOll •100b ,004 1004 1000 ...... , qe,,u ...... , ...... , ******I ...... , ...... , ******I ******I 
S/DlPTH• .o ,ooo 1000 ,ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo ...... , ...... , ...... , ...... , ••••••• ••••••• ••••••I ...... , ...... , 



CASl' t•B 

TABI.£. llleOJMENSIONLESS HORIZONTAL ACCELERATION COMPONtNT fltLo, •• 1DlFJNED IN ~GUATION (23) 
THETA lt 10 1010 2010 3010 so.o 1r,10 l00,0 13010 180,0 
U A/11ElCiHT• ,9.58 ,cu J ,04q •,l)lq •e062 "•Ool .. ,001 "10&2 .,002 

4&, n •19131 •859121 ••••••I b2,1ZX 110,sx •IU,11 ·~l8tbl •'710,51 

SU~FACE ,ooo lll01l09 ;n8,H6 93,929 12. 727 •131429 lh834 81133 ,ooo ...... , 97181 82,21 21,bl *'''''" ...... , ...... " '"'''" ...... " 
S/OEPT11=tel 1000 

'"''*" S/Ol::PTH1:1,2 .ooo •••••U; 
S/0EPTt1• lt 1 1000 10901256 

''''''" 97' 71 
!5/0tPTH•110 1000 10301707 283.710 

••••••:& 97,bl 82,bl. 
5/0f PTH:W •" 1000 978,tbl 307 ,214 95 1105 tt,719 •1leb90 T1b74 7e093 ,ooo 

~ ''''''" en, 5X 83,91 22,91 ...... , '''''*" ***'*'" **'**'" '"'''" .... S/DEPT1'4• 1b ,ooo 932.210 32&,8~0 90,801 l01b18 •917"1b &1404 5194& 1000 

*'''''" 97131 84,91 24,U '''*''" ...... , ...... , '"''*" ''''''" S/OEPTH• .1 1000 892,513 343, d6 98,&oO 91737 .. a1224 5,376 51010 .ooo 

*''''*" 97121 as 1 n 25,81 ''''''" ''''''" *'''''" '''''*" ...... , 
S/Ot:PTl'I• tb 1000 8S81 HS 35b,43;t 1001552 9eOl9 "'01q77 415Sb '"' 2b9 1000 

*''''*" 971U 86121 27,31 ''''''" ''''"" ''''''" ...... , **''*'" 
SIDEPTl1• 1S 1000 830,bli? 3b7,14.4 102,298 8e494 ,.5,q91 l.907 5eb17 ,ooo 

••••••X 97 1(11 8b 1&1. 28,bX ....... , ******X **'**'X ...... , *'***fl 
S/Ol'.PTH• ,4 ,ooo 807,912 J75,S4.0 103,8&2 81018 "'5.226 3,407 1.220 1000 

••••••I 9&,rn 8&. 91. 29, 1" ...... , ••••••% . ..... , ...... , ••••••:& 
S/OEPTH= .1 • 00(1 790,U49 381184(1 105,150 7,77a "'41bbi? l.031 2.881 ,ooo ...... , 4'b,«n 87,21. 30,bl ...... , n••••x ••••••x ...... , ...... , 
SIDE PTt-1• .2 .ooo '7781078 :S8b,2Z1 tOb1t08 7,5(>b "'41272 21782 2eb0 1000 ...... , 9b,8X 8711' U1n ...... , ******X ...... , ''*'**" ...... , 
S/OEPTHa .1 ,ooo 1701&1H 388,810 10b 1&98 71445 •4,044 2,b32 2,509 ,ooo ...... , 9&,81 81,41 3117" ...... , ******X ...... , ...... , '*'***X 
S/Df PTH= .o ,ooo 7t>812"3 3891bb·l lOo,897 7,40b w3,9&8 2,583 2a4fl4 ,ooo ...... , 9b,8X 6714l 31 181 ...... , ...... , **'***" ...... , ...... , 



CASE t•B 

TASLE lV•DI~t~SIO~LfSS VERT? CAL ACtELEHATION CO"PONENT FlELDe111DEFINfO I~ EQUATION C24) 
THETA • 10 to10 2010 so,o 5010 75,0 100.0 uo.o teo,o 
ETA/HUGlo!T• 19H e4U 1049 •1019 •10b2 •1061 .,061 we06Z .,o•z 

4fl,71 •19e3l •859,,n ....... &llell 310151 •41171 •St8eH •710 151 

SURFACE •••••••• lt:S,545 3161304 85,lit95 191034 •21786 •6.276 J,784 61519 
98,ll 106,51 105,51 118,0I ••••••I ...... , ...... , ...... , ••••••I 

S/DE.PTH• l 1 l e994 1l8' 
1001n 

S/DEPTHIJlei •8'11717 
97,91 

l/DfPTH•t1l •805,SU 24916•8 
97 1U l01»1n 

S/DEPTH•110 e717,lit5J 2011851 110.016 
97181 107111 l041JI 

SIDEPTPi• ·' •"131168 1'21258 211.sn 781666 161502 •21340 •51396 31240 51S6t 
~ cn1n l08 1 U l 04,h t.1S1U ...... , ...... , ...... , ...... , ...... , 
N SIDEPTH• 18 .s1,,11•2n u•1s2s 245.)54 701317 lle62Z •l18S2 •41403 2e629 4,473 

91,n 104'16' 104,61 115101 ....... ...... , . ..... , ....... ...... , 
SIDE PT Ha 17 •4h1860 l0Ze46i nJ,4'9 611816 l tet6l "'11456 "'3, S65 2,111 l,571 

•1.11 110,n 104161 us.ox ••••••• ...... , ...... , ...... , ****•*I 
S/D!PTH• •• e403, 100 eo1n48 t8Z1tl42 53,324 91035 "l 1113 .,z,8st 11685 i?,8l8 

0161 Ut,71 104,81 1u,u ••••••I ...... , ...... , ...... , ••••••• 
I/DEPTH• ,s •3J1,tJ4 61,400 1so,•a2 Ue655 7el7l w,861 Plel31 1.111 z.1es 

•1,61 l Si. 71 104,91 ...... , ...... , ...... , ...... , ...... , ...... , 
SIDE.PTH• e4 .2•2.•n 415,140 !iOeZ9t )5,875 ~.514 " . .,,, .. •le702 1998 t,645 

97,U ••••••• 104,91 ...... , ••••••• ...... , ...... , ...... , • •••••• 
S/OEPTH• 1l •t•s,on l2e370 89,919 H,999 a.oo• •14!>1 •lel27 ,718 l, 170 

9? 1 61 ...... , 104,91 ...... , ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• .2 •U•, 12'1 zo.oet s•.eoo u,ou 2e614 •1292 .,195 ,41»4 ,757 

97,fll ...... , l041tl ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTH• el •h1U6 lOeOJZ 211,esi; 9,0lb t.290 •e 142 .,J90 ,228 ,:no 

97,51 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .o ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ••••••• . ..... , ...... , 



CUE. l•B 

TASL~ Y•OIMENSlO~LESS DRAG ,ORCE CO~PONfNT FlELDe 11 .0EFINED IN EQUATION (25) 
TME:TA • ,o lO,o 2010 1010 5010 '15,o 10010 uo.o 18010 
EH/HEIGHT• ,938 i"u 104CJ -.1019 •1062 •1061 •1061 •t062 .,062 

461 'II •1•,sx .S59,2' '***'*" u1 .n s101s1 •lU i 'II •518e6X •7l01SX 

SURFACE l'ICIQ,612 6391JSll 151ss1 •letl2 •l011'1l •101302 •I0,200 ,.l0e470 •10.:sn 
65,91 •01181 ...... , ...... , ...... , ...... , *'**'*" ...... , •••••*" 

SIDEPTH•11.S 25541316 
100101 

S/Dt.PTH•l,l 2C!8'1 1 Uo 
S•1n 

SIDEPT~•l1l 20351021 60'1,HO 
s1,u wl'l 161 

S/DEPTH•l•O llOJ,278 55111075 1511154 
561U •J'I, Ol ...... , 

$/DEPTH• •• 158614~'1 5001oci2 14180. •21130 ·•·530 •9,504 •9,416 '•91649 .9,559 
c,,.) ss,u •36151 ...... , ...... , ...... , ...... , ...... , ••••••1 ...... , 
w SI DEPTH• 18 uez, 1•2 445,4"4 l lt•25 •21314 •8143• .e,•is2 •81381 e81570 •81485 

54 181 11.s.,21 ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
$/DEPTH• ,., 1 tll.•11 H0,41'1 l2180t •1,••o •71355 •71J'" •7,JCll .7,494 •7,4116 

511,01 •JS, 81 ····••I ...... , ...... , ...... , ...... , ...... , ...... , 
8/0t.PTH• •• 1001,ses :ns,012 'u 14h •11602 ••128• ••1Sll4 •61298 .6,Q20 •61351 

51,H •JS,&I ...... , ...... , ••••••I ...... , ...... , ...... , ...... , 
$/DEPTH• 15 li!51t2o 27',4'5 •1•oe •l,29J .,5,zz5 •51188 •51251 .s,.s"e .s,zet 

52,11 •SS,U ....... ....... ...... , ....... ....... . ..... , ••••••• 
SI DEPTH• •• •S4,0 .. 2i!3,154 8,1&5 •l100'I •lht7Z !t4e2U •4,i?O~ .o,zn •4 1229 

sz,>x •:S5,!I ...... , ••••••• ...... , ...... , ***'**X ...... , *'''**X 
SIDE.PTM• .1 Ah, UG 1n ,en 61207 •• ,.o •leU! .s.1111 •1115~ .1,207 •3, 170 

ss,•1 •35,U *'****I ••••••• ...... , ...... , ...... , ...... , . ..... , 
8/D!PTH• ei Hz.us 1U1t70 a,247 ••••• •l108l •Zell• •21104 .z. u1 •2I113 

5t, 11 ...... , ...... , ••••••• ...... , ...... , ...... , ...... , . ..... , 
SI DEPTH• 11 t•o,eu 55, .. 5 z,144 ... ut .. 1.0110 •lt058 •11052 •11069 •1,056 

5t 1H ...... , ...... , ••••••• • •••••• ...... , ...... , ...... , ...... , 
S/DEPTt4• ,o ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo 

••••••• ••••••• . ..... , .. ..... ...... , ••••••• . ..... , ...... , ...... , 



CASE l•B 

TABLE Vl•Dl~~~StO~LESS INERTIA ,ORCE doMPONENT FIELD,, •• o!rINEO ?N EQUATJO~ (26) 
THETA • .o io,o 20,0 30,0 50e0 7S,O 10010 uo.o 180,0 
EU/H!IGMTs .oa 14U 1049 w10l9 •e062 •1061 •1061 ee062 .. ,0&2 

46, 7X •19,11 •859,21 ••••••I &21.21 ll01SX •41,71 '"518eU "710,!>I 

SURFACE. .ooo 1026,951 U2e5&8 1001129 81749 •6163& 4,1n 41060 ,ooo 
...... x 97,U 83191 14,&X ****'*X ******I ...... , ...... , ••••••¥ 

S/Dt.PT!''l•l 1.S ,ooo •••••U; 
S/DEPTH•te2 ,ooo 

••••••:C 
S/DfPTM•l1l ,ooo 959,400 

••••••x 97,21 
S/OEPTH•l10 1000 853,tU8 351,lOO 

******X 97,U 86,i?l 
S/Of PTH• ,9 ,ooo 753,0ll 327,blCJ 92,tC?4 71821 •5166l 11 711 31484 1000 

~ ******X 97, U 86,51 2816¥ ...... , ••••••% ...... , ******I ******I 
~ S/Df PTH• ,8 ,ooo 0571566 295,86f) 82,'5ll 6e706 •41&13 11010 2e834 1000 ...... , 97101 801n 29,21 ****'*X ...... , ...... , ...... , ••n•o; 

S/DEPTl'UI 17 .ooo 566,380 20211&1 72,758 5e690 .. le 715 2.422 21287 1000 
••••••x 1n,ox 8b 19X 2917X ******I ...... , ••••••% ...... , ••••••l 

S/Dt.PTM: tb ,ooo 478,aoo 2271301 &2,798 41751 ,.z,9!;8 le927 11824 ,ooo ...... , 9&,91 87,0~ :so,21 ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• • '5 ,ooo l94,a45 t 1H, 162 5216S6 31877 "'2. 311 1.sob 11428 ,ooo 

...... 1 9&,111 s1,2t l017l ...... x ...... % •*****X ******X ******X 
S/OEPTl1• 14 1000 1121su 1S4e009 42.346 !1050 • l, 7S2 1I14 t 1,oss 1000 ...... , 96181 a1,n ••••••¥ ******X ...... % ...... , ...... , ...... , 
S/Dl:PTH• ,3 .ooo 23.?,&88 llb1123 31,892 2e258 •11259 ,8i0 1780 1000 ...... , 9&,81 a11n •*****I ******I ...... , ...... , ...... , ••••••% 
S/Dt:PTHC • i! ,ooo 154,304 77. 704 21.121 11492 ... 814 1530 .sos 1000 ...... , 96,ffl 87,U ...... , ******X ******'¥ ••••••% ******I ...... , 
SIOEPTH• 11 ,ooo 7&,90& .581938 101&83 1742 "1399 ,260 .~48 ,ooo 

...... x 96,81 ******X ...... , ...... , ******I ...... 1 ...... , ******I 
S/O!PTH• .o ,ooo .ooo ,ooo .ooo .ooo .ooo 1000 .ooo ,ooo 

******X ...... , ******I ...... , ...... , ...... , ******I ******I ...... 1 



CASE l•B 

TABLE Vtl•DIMfNSIONLESS DRAG MOMENT CO~PO~!NT ~ltLo.,,.oEFINED IN E.QUATIOlll ( 27) 
THE.TA • .o 10,0 20.0 30,0 so.o 75.o 10010 uo.o uo.o 
t"TA/HElGHT• ,938 ,au .OH9 "10.59 •• 0&2 •eObl •eObl •• ooz •• 002 

46,11 •1CJ,n eAS9 1 2~ ***•••X &21.2x 310.sx •41e7X •5181&X •710.SX 

SURF4CE 2074,24fl !&7,450 &,3194 •117.SO .. 5.119 .5,020 .a,9tiO .s, 119 .. ~.082 
TZ,91 •47,51 

······~ 
...... , ...... , ...... , ...... , ••••••x ...... , 

8/0!PTH•t1l t8C?O, 554 
100,ox 

s1oiPTH•'112 1G621885 
b2 1U 

S/DEPTH•11l ttl'i•,on 331129& 
&0,31 •39,U 

8/0EPTH~l10 95Z,5S'7 215 I ]4} b,295 
58,81 e38 1ZX **'''*" 

S/DEPTH• ·' 14&,434 224,018 5,&&1 •1 1:Sb0 •ll1329 •"e27l •41lc?S •41350 .. 4,11'1 

"" S7,5l 1137,aX ...... , ••••••l ...... , ...... , ...... , ...... , *'****" 
C.11 S/DEPTH• 18 572,7U 1771611 41934 .. 1.ooti .3,3q9 •31378 •31345 .3,433 •3,402 

56 131 •lb,81 ...... , ······" *'****X ***"**X ******X ...... , ******X 
S/DEPTH• ,7 4Z7 ,3b5 l3b,34b 41098 •1725 .•2 ,588 •2,Cfl88 •L'.~os .2.025 .. 2,&00 

55,iX .. 3&,n ••••••X *****•X ...... , ...... " ••••••n ...... , ******" 
8/CIEPTH• ·" 101,122 too,374 3,22& .,sos •te893 •t,902 •l.887 •1tl'i27 •1,l'i07 

54,21 ******" ...... , ******" ...... , '*****X ...... " ...... , ******" 
8/Df PTi'I• ,s !091154 &9,808 4!1372 •1:ns •lt310 •t.322 •11312 •l 1:ns • 11li:?3 

53 14'1 ...... , ...... , ...... 1 ...... , ...... , ...... , ...... , ...... , 
S/OE.PTH:a 14' 131,971 44, no l,58q •1200 .. ,83b .,811& .,840 .. ,8i:;o ... 811& 

s2 11x ••••••l ...... , ******" ...... , ******I ....... , ...... , ...... , 
S/OEPT"4• 13 731373 251178 ,92& •1113 ,. I 4(,9 •1IA7t1 •1473 •e481 •147b ...... , ••••••l ••••••x ***•••X ····••l ...... , ...... , ...... , ...... , 
S/DEPTH• 12 32,S4o 111190 1422 •10119 ... ?08 •• 212 •1210 •1214 .,211 

******I ...... , ••••••l ******" *•****" ****'*" ...... , ...... , ...... , 
S/Ol::PTl-411 I 1 8,h5 2,800 1101 .,012 '"'1052 .,053 w 10':>l •• 053 •,053 

*'***'" ..... u **'***" ...... , ******" ******I ...... , ••••••x ...... , 
SI DEPTH• ,o ,ooo .ooo 1000 1000 .ooo 1000 ,ooo 1000 1000 ...... , ...... , ••••••x ******l ...... , ...... , ...... , ...... , ...... , 



CASt 1•8 

TABLE Vlll•Ot~ENSIO~LESS lN!RTIA MOMEN~ COMPONENT fIELo •••• oEPlNEO IN EQUATION C28) 
THETA • .o l 0. o zo,o 30,0 so,o 15,0 100,0 13010 180,0 
ETA/HEIGH Ta ,938 ,4U ,oh .,019 .,0&2 •eObl .,ot>t •t0b2 e,Obl 

46,11 •1•,n •85•,2k ...... , u1.21 110.sx •4'1. 7¥ •5l8ebl •710,sx 

SURll'ACE ,ooo b35,e>9S l7S,SS5 48, 119 4,&&5 •l,950 2,SSb 2e407 ,ooo ...... , cn,u 80,lX •4,0I ...... , ••••••I ...... , ...... , ...... , 
8/DEPTHllq el ,ooo 

******I 
S/DF.PTH•112 ,ooo ...... , 
S/DEPTH•ltl ,ooo 559,1>28 ...... , 97131 
S/DEPTH:SleO ,ooo 448,291 110.1:\s ...... , 97,U 85,St 
S/Ot:PTH• 19 .ooo JSZ,880 t4210h 40,S9b 3, 795 •11055 l e9'i7 l.Bbb ,ooo 

w ...... , 97,21 Sb,OX 2'7101 ...... , ...... , ...... , ...... , ...... , 
en Sll'EPTH~ 18 ,ooo 211 ·•9• 115,0'ib 32.444 i!e84f> •21143 le400 ltlt2 ,ooo ...... , 97111 8&131 27,91 ...... , ...... , ...... , ...... , ...... , 

8/Df PTH• ,7 ,ooo i?Ol,274 s•.9"6 25,llb 2,083 •l,&lb9 ,959 ,902 ,ooo ...... , 97 101 s&,bl ...... , ******" ...... , ...... , ...... , ...... , 
SIOEPTH• •• ,ooo 14&,301 b7e21?7 is,&44 114'74 .,en& ,blb 1&00 ,ooo ...... , 97.ox 86,9~ ...... , ..... .,, ...... , ...... , ...... , ...... , 
8/DEPTH• ,5 .ooo 99e'10b 47e3h u.oti• .992 ~.u9 ,404 1382 ,ooo ...... , 9b,91 e7,o' ******I ******I ******I ...... , ...... , ******I 
S/Dt:PTl1• ,4 .ooo 63,040 30e615 8,428 • ,, 1 q !!It 3b7 123'1 .221 ,ooo 

••••••• 9&,fll ...... , ******l ******I ...... , ...... , ...... , ...... 1 
S/OEPTH• • .J .ooo 35,070 17,:soo 4e 711 • '541 .. ,194 ,l2b .120 .ooo ...... , 96,81 ...... , ...... , ******I ...... 1 ...... , ******I ...... , 
SI DEPTH• .2 ,aoo is.au 7,759 2.uo , 150 .. ,082 ,054 , O') l ,ooo ...... , ******l ....... ******I ******I ...... , ...... , ...... , ...... , 
8/DfPTH• .1 .ooo l,847 t.'14& ,534 ,031 ... 020 .on .012 ,ooo ...... , *****ti ..... o ••••••• ....... ...... , . ..... , ...... , ...... , 
S/Df PTH• ,o ,ooo 1000 ,ooo .ooo .ooo ,ooo .ooo .ooo ,ooo ...... , *'**'*' ...... , ******l ...... 1 ******I ...... , ...... , ...... , 



CASE t11B 

TABLE lX•DlMENSIONLESS DVNAM1t PRESSURE COMPONENT FIELo •••• o~FINED IN EQUATION (2q) 
T~ETA • ,o 1010 2010 10,0 so.o 1s.o 10010 13010 18010 
E. TA/HElG"4T• 1ql8 1411 104, •101q •10bi! '91061 •1061 •10b2 •1062 

41t1 n •lq13l •85q12l ...... , 621121 1101sx •41 •a •5t816l •110151 

SURF AC~ 1.e11 .ns 1091 •10&0 •1121 • 1121 • 1122 ··12!> •• 125 
4CJ1 u •12161 •835,CJX ...... , &11.n 343.81 "6141 •'>SCJ10I •1l81.U 

S/OEPTHs 1 el 11828 
100,ox 

S/OEPT1'4• l 12 1110 
lift I U 

S/Ot'.PTM•l1l t.7u ,846 
44151 •1l1tl 

S/DEPTH•leO l I fJfJ5 ,860 1109 
42,91 •CJ1U •T98 16X 

8/DEPT!ol• ,q 1,&z2 1812 1119 •1076 •112& •• 121 •1122 •1125 •• 125 
WJ 41141 •1151 •b5&1bl ...... , bllltlll lll:S.41 .. s1CJX •')191 81 •140 121 
~ SIDEPTl'I• 18 \1'>84 ,881 .u~ •1071 "'It 25 .,121 •• 122 •112'5 .. 1124 

401 u •b13X ·5bl12l ...... , &18101 l"31U .s,n •520tlX •742 131 
5/DEPTH:r .7 11551 1888 ,1sp 11,0b1 •1125 ., 121 • 1122 •112'> "', 124 

l81CJl •S1Al .aCJ&1n ...... , &201n 342,CJX •4,81 •'i201ll •741,21 
S/DEPTM• I(, t,523 ,eqa 1u1:1 11,0bl ... t24 •• 121 l!l 1123 09tl2ll .. , 12a 

3',8X •4161 11!1451111 ...... , &23t3l 3£12' 1X e414X •520.n ..,745, 71 
S/DEPTH:s 1S 11500 .eCJ8 1 l B •• ooo •1123 •112.5 •• 121 

•• 1i" •1124 
36,CJI •4,0l .. 1.117 1 n ...... , 625121 342,r,X •11111 •520131 117114.21 

S/DEPTH• ,a l,ae1 1902 11 Bi! "iOS8 ... 121 ... 121 •1123 •11211 "112'1 
u.u •l1ftl •:SCJ21q1' ...... , ft2611l 3'12.41 .3,81 •'520e2X !!IT4a,ux 

S/Df PT~• .1 l 14bft ,CJ04 118,9 •1056 •1121 • , 123 • , un •• 121.1 '!!11123 
35151 11J.U .375,31 ...... , &27191 3112,31 •l1ftl •5201 u .1aa,bX 

&/CIEPTH• 1i 11456 1CJ0ft .1 CJ,4 • 10511 •1122 .. 112 5 •112 s .. ,1211 .. ,121 
ls.ox •3,0X •3ft3,51 ...... , &2A1U 342,21 • ~ i '!>X •5201 u •144181 

S/OEPTH• 1 l 11450 1907 , 1 CJ ft "•o~.s •1122 •1121 111123 ... 1211 •1123 
:u, 81 •2191 .1so. 11' ...... 1 6291 ti 1112,21 .. :S.41 .i;20.01 !!1744,81 

S/Df PTM• 10 11448 1CJ01 ,1ci7 11,053 .. 122 •1121 •1123 •1124 • 1123 
34. 7" •2·'" ·354141 ••••••I fti?CJ. !l 3112121 .1.n: •520101 w74Q 18X 



c..J 
c:D 

T!'IETA• 

CASE t•B 

TABLE x.vARIABLES DEPENDING ONL~ ON PHASE ANGLf 

,o 10,0 20.0 lb,o 50,0 7'510 100,0 

Ct) Dl~ENSIONLESS KIN!MATIC rREF SURFAtk BOUNDARY CONDITION ERROR 
LINEAR ~AVE THEORY R~PRESENTATION,,., DEFINED IN EQ,(35) 
SUR~ACE ,ooo ,002 ,ool ,no4 .oos 1002 •1001 

(2) DIMENSIONLESS KINtMATIC FRfE SURFACf BOUNDARY CONDITON ERROR 
STREAM FUNCTION THEORY REPRfSENTATlbN,, 11 OEf INEO IN fQ,(35) 

SURFACE 1000 .,ooo .,ooo ~.ooo ,ooo •• ooo ... ooo 

(j) DIMENSIONLESS DYNAMIC fRlE SURFACE BOUNDARY CONOJTIO~ ERROR 
LINEAR WAVE THlORY REPRESENTATIONt••• DEFINED IN fQ 1 C36) 

SURfACE ,024 ,022 ,018 .012 •• no4 ~.020 •• 022 

(4) DIMlNSIONLlSS DYNAMIC FREE SURf Atl BOUNDARY tONOlTlnN ERROR 
STRtAM ~U~CTION THEORY REPRfSENTATlON 1111 OEflNEO IN fQ,C37) 
SUR~ACE 1 003 • 1 005 1 001 1001 1002 •1000 •1000 

13010 leo,o 

.,004 e,ooo 

,000 ... ooo 

,004 1023 

,001 ,001 



w 
CQ 

CASf t•B 

TABLE XI•OVERALL wAV[ PARAMfT~RSt•• DO ~OT DEPEND ON P~ASE ANGLE OR ELfVATION 

Cl) DIMENSIONLESS ~AVE LfNGT~ 
OEfINED IN EYUATION Cl7) 

e128 C 12t7X) 
(2) DJ~ENSIONL~SS AVfRAGE POTENTIAL ENERGY 

DEFINED IN E~UATION C38) 
1145 <•245,71) 

Cl) OIMtNS10NLESS AVERAGE KINETlC tNERGY 
OE~INEO IN EQUATION (3q) 

.163 c~2oa,qx> 
(4) OIME~SIONLESS TOTAL AVEREGE E~ERGY 

OEfINFO lN EQUATION (40) 
,lo8 c~22b,2X> 

(5) OIME~SIONLESS TOTAL AVERAGE EW~RGY FLUX 
OEFINEO IN EQUATION (41) 

1 303 <~229 1 3%) 
(~) DIMENSIONLESS GROUP VfLOtlTY 

OE~INED IN EQUATION (42) 
.qes c ~1.oX> 

C7) DIME~SIONLESS TOTAL AVERAGE MOMENTUM 
OEf I~EO IN EQUATION (43) ' 

.123 c.2oq.ox> 
C8) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 

DEFINED IN EQUATION (44) ' 
,428 (•248,71) 

Cq) DIMENSIONLESS TOTAL AVERAGE MOMt~TUM FLUX TRANSVERSE TO ~AVE OIRECTION 
DEFINED IN EQUATION (a5) 

1125 <•2q5,4X) 



CAS! t•B 

TA8Lt XI(CONT).OVERALL ~Avr PARAMEftRs,., DO NOT DEPEND ON PMASf ANGLl OR EL~VATION 

• ClO) OIMtNSIONLESS ROOT MFAN SQUARt KINEMATIC FR~E suRFACf BOUNDARY CONDITION ERROR 
DEFINED lN EQUATION (46) 

LINEAR .oolttl STRfAM FUNCTION .000000 

C1l> DIMENSIONLESS ROOT MrAN SQUARE DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
OtfINED IN EQUATION (47) 

LINtAQ e016640 STREAM FUNCTION ,OOlb84 

(12) DIMtNSlONLESS MAXIMUM KINEMATIC FREE SUR,ACt BOUNDARY CONDITION ERROR 
OEftNED IN EQUATION (4b) 

LINEAR ,004~SS STRFAM FU~CTION ,000000 

Cll) DIMtN5IO~LESS MAXIMU~ DYNAMIC FR~t SURFACE BOlJ~DARY CONDITION ERPOR 
Df~INED IN EQUATION (47) 

LINEAR ,023651 STREAM FUNCTION 1 004954 

(14) DIMENSIONLESS KlNt~ATlC FREE SUR~ACE BREAKING PARAMETER 
DEFINED IN EQUATION (48) 

LINEAR e19b021 STREAM FUNCTION 

ClS) DIMENSIONLESS ~YNAMIC FREE SURFACE BREAKING PARAMfTER 
oErINlD IN EQUATION (49) 
LIN~A~ 100l3~2 STRf A~ FUNCTION ,131477 



cut: t•t 

t•TH ORDtR STRtAM FUNCTION WAVE THEORY 
D!fl"llTIONS 

LO • DEEP WATfR WAVE L!NGTHt CALCULATED f~OM LIN~AR •AVE THEORVt LO•(G/6,Z8318)•T••l 

H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • ~AV! PERIOD X~N) • NTH STREAM fUNCTlON CD~ffltiiNT 
OPT • wAT!R DEPTH L~ • ~AVl LENGTH 
PSI • YALUt or STREAM ~UNCTION ON THE fREE SURfACr 

WAVE CHAHACTERlSTICS 
H/LD • ,001169 DPT/LO• ,002000 
H/DPT : ,S8G426 
L/LO • 1137070 'SI/CG•H*T) • •.000286 

LISTING OF DlMENSlONL~SS STREAM f UNCTION COf.FftClENTS 

X( 1)/CH*T•G) • •11708S5•01 lC( 2)/(1"4•T•G) • •,8t831h02 
X( 3)/(MU•G) : .,,511S62S•02 lC( 4)/(h*T•G) • •elU~l4•02 
X( 5)/C"4•T•G> • •• 2.1829•02 lC( 6)/(M•T•G) II •,174028•02 

~ X( T)/(H•T•G) • ··1?551'1•02 lC( 8)/(H•T•G) II •1'111680•03 .... X( 'l)/(HH•G> • "'eH71Sh03 X(lO)/(M*l*G) a •,ll751l2•03 
X(ll)/(H*T•G) • ..,3}9069•0.S XC12)/(l-IHfG) • •,24ll29•0l 
X(tl)/CH•T•G> • .,1~1-:,oe.01 X(l4)/(l"l*T*G) • •,t215b8•03 
X(l5)/(H•T•G) • •• a 3849•04 X (16) I ( H•T•G) • •,59150h04 
lC( 11> /(H•T•G> • •,403566•04 X(18)/(H*T*G> • •,280536-0ll 
Xtl'l)/(H•T•G> • -.1~1••••04 



CASt. l•C 

T A81,.l-: l •OlMP~S 1 ONl.1:.SS HORIZONTAL VELOCIT~ CO!o!PONE.NT FIELDeeetDt.FlNt.D IN EQUATION <21> 
THETA = ,o 10,0 20.0 30.0 5010 7510 too,o 13010 18010 
ETA/HEIGHT• ,951 ,281 100?. 1!1042 .,oso •10118 •10'18 •10'19 •104q 

47 14X •71181 ...... " ••••••X H9e9X 3o71qx •81 1UX •b81e4X •q2&12X 

SURF AC~ !:i&,519 1fl10C!b !!1174 •21lO'i •21741'5 •2.457 •21405 .2,so1 •2,S!:>8 

so 1 l I •T312X •••n•x ...... , ••••**" ...... , ...... " ******" ...... , 
S/DEPTM:1,s sa,8ot 

10010l 
S/Df.PTH•1e4 s1,q99 

100101 
S/OEPTH=lel 4fl,'!510 

4J,U 
S/DEPTH•lei! 0,304 

40 I !:ii 
8/Df::PTH•tel 4'5,351 1&,341 

~ 18,0X •b9,SX 
~ S/DEPTH•laO 111 1 644 161156 .. 1170 

is. 11 •&5,0I ******" 
S/OEPTH• ·' "2,147 17,095 1 lbA •212'44 .. 2.115 •2tllbl •2e41& •21554 •2.547 

33 1 5X •bl,51 ••••••x ...... , ******X ******I ...... , ******X ******X 
S/DEPTH• .a 40,848 171374 ,474 •211n •2e678 "21410 •2.429 .. 215(16 •2.5H 

.51141 •S817X ******" *****Ui ••••••x ••••••x ...... , ...... , ...... , 
~/DEPTH: 17 191731 t1160l 1746 .. 2.10CJ .. 2.640 •21476 •21439 .. 21'!1110 ei!,!:i22 

2CJ 161 •56151 ...... , ******X ...... , ••••••x ******X ...... , ******" 
S/DEPTH• 16 .58,790 171787 ,983 •2,0!:i6 •2·625 !!121481 .. z1uua .2.534 •2, sn 

Z7 19X •54,81 ...... , ...... , ••••**" **••••X ******" ••••••x ...... , 
S/Df PTH;r 15 38,008 171'13" 11184 •21011 •2e60& •21484 .2.ass w21~JO .. 2.so& 

26,51 •5114" ...... , ******" ...... x ...... , ...... , ******" ******" 
S/DEPT!1• ,4 H,37q t8,048 11.SSn .1,q74 .. 2.591 •211187 •2,4f>O .2.s21 •2,501 

25,lX •52,U *****"'I ••••••X ••••**" ******" ******X ...... , ..... .,; 
S/Df PTli• ,3 3b,89? 18. tl2 1,an •t.94b •21580 •2,1189 •211164 .2.524 •2,497 

24 1 4X •51161 ...... , *'****" ******" •••n•x ******" ...... , ******" 
$/DEPTl'll 12 36155& tfl1l'H 11s11 .. t,92& •2t573 •2,490 •21467 .2.s21 •2,494 

23,U •!S 11 u ••****" ...... , ••••••x ******" ******" •••••U ...... " 
S/DEPTMll , 1 16,353 t8,2i!S l1&2b •1,CJlll •21Sb8 .2.uc11 •2,U69 .?..522 .. i?,493 

23.lX •5017' ...... " ******" ******" ******X ****''" **•***" ...... " 
S/DEPTH• 10 36,28& 181236 l1b45 •l,910 •2t5&7 "'2,491 •21469 •21~21 •2,492 

23.U •'S0,6X •••***" ******" ...... , ''****" ...... , •••***" ******X 



cui l•C 

TABLE Il•DI~E~SIONLESS VERTICAL V!.LOCITV COl'IPO~ENT Fl[Lo •••• oEFl~ED IN EQUATION (22) 
THETA • .o 10.0 20,0 30,0 so.o 15~0 100,0 no.o 180,0 
ETA/HEIGHT• ,95t a28T ,002 •e042 •• oso •• oas ··0"8 ··0"9 ··0"9 

"' ·"' •Tla8X ...... , ...... , 739a9l lo7.9l •81a4X •b81el4l .. 920,i!l 

SUPl'ACE ,ooo 18,170 1,021 ,9i7 a 1119 •a 190 .12ei .11 s .ooo ...... , ciei, u 54aH ...... , ...... , ...... , ...... , ••••••x ...... , 
S/DEPTl'4•11'> .ooo· ...... , 
S/OEPTH•la" ,ooo ...... , 
S/DEPTH•l .l .ooo 

******l 
S/O~PT1'4•1a2 .ooo ...... , 
S/DEPT11:q • t .ooo 1fta845 

~ ...... , 9ft, ux 
~ S/DfPTl'4•1a0 ,ooo 14,918 1.01~ ...... , 9ei,11x b4,4X 

S/OEPTI~• ,9 ,00(\ 11.211 2,8"6f ,8Q4 at32 •a1b6 al09 .101 .ooo ...... , 9ft,U bt>aU ...... , ...... , ...... , ...... , ...... , ...... , 
9/l'EPTH• ,e .ooo l l 1'534 2.02, • 740 .110 !'la1lb ,090 .os:s ,ooo 

···•••l 9&,n &7.41 ...... , ...... , ...... , ••••••l ...... , ...... , 
S/OEPTH• .1 .ooo 9a933 2,375 ,&40 ,ocH ... 111 .on a0b1 ,ooo ...... , 9b 8 C!l eie,ax' ...... , ...... , ******' ...... , •••••u: ...... ,. 
S/OEPT~• . " ,ooo e.n1 2,09C) ,544 .ou •• os11 ,0!>8 .osa ,ooo ...... , 9ft, u 69a2X' •••••u; ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .s ,ooo 6a91ft l 1 '176 ,a so aO&O .,010 ,oao .oo ,ooo 

******X 9&, u 69,91' ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTt;• 14 ,ooo S,480 1,447 ,358 a04& •,054 ,035 • 0 53 ,ooo ...... , o,ol 70,41 1 ...... , ...... , ******" ...... , ...... , ...... , 
S/Of:PTi.4• al .ooo 4,079 1.09, ,2&8 a0:54 t1,0.J9 ,025 1024 ,ooo ...... , 9b,OX 10, 7X ...... , ...... , ••••••x ...... , ...... , ...... , 
5/0EPTM• • i? .ooo i!,705 , 7.J·~ .t78 .022 ... 025 ,ou .015 ,ooo ...... , cu,. ox ...... , ...... , ...... , ...... ,. ...... , ******X ...... , 
S/OEPTt-4• .1 ,ooo 1,348 ,l7t ,089 .011 l!eOli ,008 .008 ,ooo ...... , 96,0l ...... , ...... , ...... , ...... , ...... , ...... , ******" 
S/OEPT"• .o .ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo 

******' ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE t•C 

TASL~ Ill•OI~EN8I0NLES8 HORIZONTAL ACCtLERATION COMPONENT fI~LDeeo1DE,lNED IN EQUATION (21) 
T~ETA • ,o 10,0 2010 :so.o 50e0 75,0 10010 13010 180,0 
ETAIMUGHT• ,951 1287 10~2 •1042 •• oso •1048 •1048 •104q 11,049 

47,41 •11,1'1 ...... ' ...... , 139.91 1b7eql •8t14l wb81e41 ·926,21 

SURF'ACt: .ooo t Ut 1940 "' 195:s 781320 171871 •2.51352 171017 l 5el17 ,001 
••*••U 118,U Sl15X 15121 ...... , ...... , •*****" ******" ...... , 

8/DEPTH•l1'5 1000 ...... , 
S/DEPT"4•l14 ,ooo ...... , 
8/0EPTH•ta:S ,ooo ...... , 
8/DEPTH•tai? 1000 ...... , 
S/D!PTH•l1l 1000 lO'I0,02& 

~ ******" 9810X 
~ S/DEPTH•l10 1000 1033108 q5,11t 

**'***" cn,u 54101 
S/DEPTM• ,9 ,ooo 9831185 ue, 11ro 741b29 lb1t8S •22,494 151050 1l1&0q 1001 ...... , 9'',H &6,ol 1 t ,bl '***'*" ...... , ...... , ...... , ...... , 
&/DEPTH• 18 1000 9391002 t57,10l 70,802 141tll el911l8 12.743 ll157Ci ,001 ...... , '171'11 72111 7101 ...... , ...... , ...... , ...... , ...... , 
S/Df-PT~• 17 1000 900 1 6'11 1801919 n ,961 U!,432 •t&.3~4 10,8&0 9e911 ,001 ...... , 97 .u 7s,el 1,21 ...... , ...... , ******" ...... , ...... , 
S/OEPTH• 16 ,ooo en, 874 2001687 &5,890 111042 •1411114 q,337 81570 ,ooo 

*****"' 1'7 ,51 18121 • 31 ...... , ...... , ...... , ...... , ...... , . 
S/DEPTH• .s .ooo 8401500 216.794 641415 919.1!4 •li!e3Z8 8,126 71490 .ooo ...... , 97,41 791Cll •1 1n; ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 14 1000 8181344 U'f,558 63,390 91048 •10.937 7,186 6a61S9 1000 ...... , 97 ,n e1 ,01 •3,5X ...... , ...... , ...... , ••••••x ...... , 
5/DEPTH• 13 .ooo 8011264 23912:51 bZa705 81191 •9a899 01484 61035 ,ooo 

'*'***X '17,31 et .ex •4 1 61 ...... , ...... , ...... , ...... , ...... , 
S/DEPTl'I• 12 .ooo 789,t45 !461006 621275 71934 .'f,180 &1000 51603 .ooo ...... , 97,21 82,3'1 ~s,11 ...... , ...... , ...... , ...... , ******I 
8/DEPTM• 11 1000 1e1,•o• 2501018 62,0l9 71&65 1!'18, 757 51715 51348 ,ooo ....... , '17,21 82 1U ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .o ,ooo 77t,C199 i!Sl1lh 61,965 71576 •81&1e 51621 512&1) 1000 ...... , «n1n 82,U ...... , ...... , ...... , ...... , ...... , ...... , 



CASE i.c 

TULE. lVwOIM~NSIONL!SS VERTJCAL ACCt~ERATlON COMPONENT FlfL0 1 ,,,0E~lN~O IN Er.JUATlO~ ( 211) 
THETA II ,o 10,0 20,0 30,0 5010 75,0 100,0 13010 l80 10 
ETAIHElG1'4Ta ,qst ,287 ,002 •1042 •I 050 .. ,o"e ... o"a ••0"9 "'•0"9 

"',4l •'71,81 ...... ~ ••••••X 739,ql 367,91 •81·"' •&8l14X ·92&,21 

SURll'ACl •••••••• 5U,3l4 2"5,'7&5 59180& 32.085 •61276 .. 111360 71125 12,osei 
'18,U lOl,41 10&,ft~ 1231U ...... , ...... , ...... , ..... *% ...... , 

siDEPTH•11S •••••••• 100,0l 
SIOEPTH•l 14 •••••••• 

100,ox 
S/OEPTM•l1l •IJ211ftti! 

qe,u 
SIOEPTH• t 12 "8"7 ,356 

98,01 
S/OEPTH•tel 117C>7 166U 453,437 

~ 98,01 101,n 
C1I S/DfPTH•l•O .1a8q,21Jo 3711448 245,54.2 

98,0X 103161 io5,2x 
SID!PTH• ,9 dU,&82 ll218ft8 223,839 5'11229 27,949 .,5139& •919241 61 l qq 101Ull 

98 1 01 101,91 l0'>1U ...... , ...... , ...... , ...... , ...... , ...... , 
SIOEPTH:a ,a •5l8,0ft2 257,766 2001958 4'71:U'7 221883 P4,J52 •8,183 51076 8,482 

97191 104,21 tos,u ...... , ...... , ...... , ...... , ...... , ...... , 
&/DEPTH: ,7 •41>51481 2101502 t 77 1190 401820 Ul1SA6 ,,3 1u5a •61689 '" 122 &,841 

97191 104151 lO!S 101 ...... , ...... , ...... , ...... , •••••u: ...... , 
S/Of PTti• tb .. 3941874 169,667 1521764 3'11619 l4e9t3 •2.7~8 •51397 31307 5,451 

97191 iou.ex 1os.01 ...... l ...... , ...... , ...... , ••••••x ...... , 
SIDf PTH• ,5 "326.076 ua.040 127,8'>9 28.625 1 t ,138 .,z.14a •41268 21602 4,263 

~7, CJI 105, u sos.ox ******X ••••••t ******X ...... , ...... , ••••••% 
S/Of PTH: . " w258 1862 1021549 t02161,4 22, 173 A1954 •11617 •l1269 11984 .S,233 

9718' 105,31 105,0l ••••••% ...... x ...... , ...... , ••••••x ...... , 
S/OEPTH: 1l •1921qbi' 741218 

l ~~:~:'," l11ota 614&8 "'1 .158 •21169 11U:Sl 2,324 
97,81 105151 ...... , ••••••I ******X ...... , ...... , ...... , 

SIDE PT Ha .2 .. 128,0Tt 481?.n S1 ,49',9 l11llS 41t«'l7 .. ,746 "11540 ,q:so t,50? 
91 181 •••**•l ...... , ...... , ••••••% ******X ...... , ...... , ...... , 

S/Of PTHll .1 •tiJ,8tiJ 21.7"8 2s. 77 t 5165(1 ?10&4 "1lb6 •• 759 1457 ,737 
q7 18X ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTH: .o 1000 1000 • 001p 1000 ,ooo ,ooo 1000 1000 ,ooo ...... , ...... , ...... , ******l ...... , ...... , ...... , ...... , ******l 



CASE \•C 

TAHL~ V•OIMENSIONLESS DRAG FORCE COMPO~ENT rIELO,,,,OEfINfO IN t.QUATION (2~) 

THnA • ,o 10.0 20,09 5010 so.o 75,0 too.o llOtO 180,0 
fTA/HEIG11T: ,QS\ ,;?87 .o 2 .,o42 "'osn .. ,048 .. ,0'18 •1041'1 •10'IQ 

4114% •71.81 ••••••X ...... , 75q,qx 367,Ql •81141 •681e4X .,qz6 1i!X 

SURFACE. 28f>Q,QQ2 361,832 113b6 •4,071 •6t66Q .5,qe2 .s,&33 •6123'1 96, llt 
04 151 •111,0l ...... x ...... , ...... , ...... l ...... , ...... , •••u•x 

SIDEPTH•te~ 2687,tiQS 
soo.ox 

SIDE'PTH•le4 2402,768 
100,01 

81Dt:PTl1=le3 2145,372 
~2. '1X 

S/DEPTH•l1Z 1Ql11227 

SID~PTH=ltl 
~o,sx 

1(196,7.J3 344,140 
~ 4Q,21 •142,Ql 
en SID!PTH•leO 14q8,846 .Hf»,121 1 , 1"'6 

47,sx •tlCJ, TX •n•••x 
SIOf:PTH• •' Ul4,972 288,054 1.3~5 •le681 •6e14l •'S.~48 •5t41'S .. s17ti8 •S,tib'S 

4& 151 •137 ,ox ...... , •••nu ******X ******X ...... l ••••••x ...... , 
S/DEPTH• 18 1142,881 258,354 1,11;1 •:S. l qQ .. 5,1116 .,4,q3q •41828 •51111 .. s,020 

45,31 et34,8l ...... , ...... , ...... , ...... , ••••••X ...... , ...... , 
S/Dt:.PTH• ,7 Q801bb5 227. H~ 11llS .. 2,736 ,.4,101 •41328 •41235 •41471 •4, 181 

"". 21 "132,n ...... , ...... l ...... , ******X ...... , ••••••I ...... , 
S/Df:PTH• t6 826,62t 196,411 1,240 •21302 •41011 •l17ll •11638 ,.],827 •31147 

43.ll •U11U ******* ...... , ...... , ...... , ...... , ******X ...... , 
S/OEPTH• 15 o79.i!7o 161!.SOl l1t2t •le889 •1el27 •l.097 •31037 •l1l86 !!!3,117 

4Z 1 6' .uo.ox ...... % ******' ...... , ...... , ******l ••••••l ...... , 
SIOE::PTH: I 4 5l1,279 UZ1t2S ,96o •te492 •2165! •2,479 .z,433 .2,547 •21490 

4t,<>l ...... , ······* ******I ...... , ...... , ...... , ••••**I ...... , 
S/Of PTH• el ]QC>144t C>Q1J92 .7§q •lel08 '"f•Q84 •11860 •11827 •1t90q •t,860 

41,41 ...... , ...... i ••••••¥ ...... , ••••••¥ ...... , ...... , ...... , 
S/Df PfHa .z 2b4,64t 66.401 1Si5 •• 7.S4 •1•320 •11241 •l1i!19 •ltl72 •t,24'5 

41,1' ...... , ....... ..... u ...... , ...... x ...... , ******X ...... , 
8/0f PTH• ,1 llt 1828 .33,242 ,2bq .,365 .. ,65Q .,&21 •• &10 •e63b •16C!l ...... , ...... , ....... ...... , ••••••l ...... , ••••••l ******I ******X 
S/OEPTH= ,o .ooo ,ooo 1000 ,coo .coo ,ooo ,ooo 1000 1000 ...... , ...... , ....... ...... x ...... , ...... , ••••••l ••••••x •••u•l-



CASE t•C 

TABLE Vl•DIME~S!ONLESS INERTIA FORC~ COMPONENT FIEL0 1118 0EFINEO IN cQUATION (2b) 
THETA • 10 10,0 2010 3010 so.o 7510 10010 13010 18010 
ETA/MflliHT;s 19St 1i!87 1002 w104i! •1050 •101.18 •1048 "'1049 .,049 

41141 •71,1" ...... , ...... , 7l9a9l 307,91 •81141 •0811111 •92b12l 

SURfACE 1000 10"11479 202,6S6 bll,'500 101li28 •131108 e.s11 8107b 1000 

••••••X 97,11 72,51 .. z119X ••••••X ••••••X ...... 1 ...... , ******X 
S/OEPTH•le5 ,ooo ...... , 
8/l)[PT H• le Cl ,ooo ...... , 
S/OEPTH•1,l 1000 ...... , 
S/DcPTH•l12 ,ooo ...... , 
S/DEPTHlllel ,ooo 9ti8,50'f .... ...... , cn,sx 

-.J S/DEPTH•1•0 ,ooo 8b2,388 202,5'15 ...... , q7,SI 78,ax 
S/OcPTPi• ,9 1000 Tbl ,b09 t911291.1 58,741 91220 •111593 7,b57 71046 ,ooo ...... , 97,41 79 1':11 ,,11 ...... , ******I ...... , ...... , ...... , 
S/OEPT1<: ,8 ,ooo 665,S'lq t7b1960 51,478 71713 •9.518 &,272 5,790 ,ooo 

...... 1 97,n 80 ,3¥ ...... , ******X ...... , ...... , ...... , ...... , 
SIOEPTMll ,7 ,ooo 57l,U4 tt>0,024 1.1a,5ue 6a188 ,.7,7a9 51095 4 I 718 ,ooo ...... , 97.n 80,91 ...... , ...... , ...... , ...... , ...... , ...... , . 
s1nEPTH• tb 1000 ues,211.1 140191\ l7,8bl s.217 .,f.1,230 41088 31796 ,ooo ...... , 97131 8l 14X ...... , ******X ******X ...... , ...... , '***'*X 
S/OEPTH= .s 1000 399,660 120100.8 l11l'SO IS• t 1 t •"'. 911 31217 21995 ,ooo 

••••••X q1.n 81 18X ••••••X ••••*•X ...... , ...... , ******X ****•*X 
S/Dt:PTH• 14 ,ooo 31ba9b0 97,bt>,4 24,qol 3,2211 .. 3, 1i;,1 2,1.155 21289 .ooo 

••••••x 97,3¥ e2.2x ******X ******X ******l ******l ...... l ******X 
S/Of PT~: • s • noo 210.022 741200 18,bbO ?. 1 354 •21712 11 772 l1b5f.I 1000 

***•••X 97 121 ez.41 ...... 1 ...... l ****'*X ••••••x ••••••l ••••••x 
S/llf:PTl1• 12 .ooo 1501542 49,914 12,413 1.s1q •1.7f.11 11149 le075 .ooo 

····••¥ 97,21 ******X ...... , ••••••x ••••••¥ ...... , ...... , ******X 
S/OEPT11• .1 .ooo 781030 2i:i1090 b 1199 I Tb t •1800 15115 .!;29 .ooo 

...... i CJ7,2l ••••••¥ ••••••¥ ...... , ******X ...... , ...... , ••••••X 
SIDlPT"1: 10 .ooo 1000 1000 ,ooo ,ooo .ooo 1000 .ooo ,ooo ...... , ...... , ...... , ...... x ...... x ...... % ...... , ••••••x ...... , 



CASE t•C 

TABLE Vll•OI~ENSlO~LESS ORAG MQMFNT CU~PONtNT FtELDeie 1DffINE0 I!ll EQlJATION (27) 
THETA I: .o 1010 20.0 30.0 ~n.o 1s.o 10010 no,o 18010 
ETA11-1EIGi1h .qs1 ,287 .002 "'I 042 •• oso w1048 •10ua •104q .,ouq 

47.41 •71,8l ...... , ******X 71q,qx lb7,9l •8t,4l •b81e4X •92&.21 

5U~f'"ACF. 2s10.1s2 203,oS'!i ,405 •21114 •3e107 •2e8Cl4 •2,811 •11043 •'S.003 
74.41 11212101 ...... , ...... , ...... , ...... , ******I ...... , ...... , 

S/OEPTH:l1!; 2105,308 
100,01 

S/Ot.PT"1Cl,4 t89t,ql'l 
too.ox 

S/Oe'.PTHSS1l l '544,i!U 
S7 14l 

S/DEPTl'l•l12 t2!;t,J&n 
54,7l 

S/OEPTH•t1l 1004,54l 183,001 
~ s21n •151,91 

= S/O!PTH•teO Tq&.633 154,221 ,405 
!)o •BX •l4b, 71 ...... , 

S/Clf:PTrl= 19 bi:?t 18'16 12#),qqq 1404 •t.748 •21814 •21'488 •21420 •Z1&06 •2,5&7 
4q,01 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/llEPTli• is 475 14{HI to1,ua ,394 •11334 •Zet96 "1,cno •t 1921 921053 •.?1018 
47,ll ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

SIOEPTH: ,7 l'H 1741 781801 13b& .. ,990 •11664 •le512 •l 11177 .. 1.s&a "1,539 
45 18' ...... , ••••·•U; ...... , ...... , ...... , ...... , ...... , ...... , 

S/Df Pf Ha •0 ?.531!;52 581447 •. u 1 •• 1·08 11 11212 1tl1112 •le088 •11150 •1.127 
Cl41 1!;X ...... , ...... , ...... , ....... ...... , ...... , ...... , ...... , 

S/DEPT11• .s l1i! 1 4~' 401'100 ,2s2 "1481 •183& .,,774 •1758 .,797 w,781 
43141 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTH• •" t08,S2G 20,:us .1eo .. ,302 .,532 1114CJb .,48b •1510 e 1499 

••••••x ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
5/0l::PT~• al 0012~1 141881 , 110 •1 lbl .,l98 •• 21q •1214 •1286 .,2eo ...... , ...... , ...... , ...... , ******I ...... , ...... , ...... , ...... , 
S/Ot:PTHa .z Z&,Slo ba6J5 1052 •1074 •1132 •1U4 •• 122 •1121 •,124 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTl1• 1 l 6,596 11662 ,ou •1018 •1033 •1031 .,050 •eOJ2 .,,o.u ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******I 
S/DEPTH: ,o ,ooo ,ooo 1000 ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ••••••• ...... , ...... , . ..... , ...... , ...... , ...... , 



CASE l •C 

TAB~E VllI•OlMENSION~~ss I~ERTtA MOMENT COMPON~NT Fl~Lo.,.1D~flNED IN EQUATION (28) 
THHA II 10 1010 2010 30,0 ~o.o 75.o 10010 110.0 180.0 
ETA/HEIGHT• 1115t 1281 ,002 .,,0142 !11050 "'1048 •1048 •t049 •,04CJ 

47,'4l •11181 ••••••X ...... , HCJ,91 l&7,9X •8t14X •fl8114l e9i& 12X 

SURIJACE ,ooo b48162b 88,792 32,595 518'38 •71722 5, 13fl 41&Tfl 1000 ...... , 97,21 s•,•n ••••••• ••••••• ....... ....... ....... ***'**" 
S/Dl:PTH•115 ,ooo ....... 
SIDEPTH•t14 1oon 

••••••• 
S/DE!'TM•l1l 1000 ...... , 
S/D!PTl'1•112 ,oon 

••••••• 
S/OEPTM•11l 1000 5bl,&l l 

...... ...... , 97 171 
co S/DEPTH•l10 1000 1452, 138 ~81b82 ...... , 97,U 15,ll 

S/Df PTH• ,q .ooo 35&,35b 1'81020 2'11t'H 41711 ab,llb 4105& l.711 1000 
*****'" 97,5X l7 1 lX ...... , ...... , ******" ''''"" ....... *'***'" 

S/OEPT"I• 18 1000 2144,bb8 1>5 18bl 21,011 ~.425 114 1 3UCJ 2,87& 21bUi? 1000 ..... .,, 97151 ze18X ...... , ••••••l ...... , ...... , •••••u *****U; 
SI DEPT I-I• 17 ,ooo 205,&8~ ::il1178 15181& 21430 .. 1.020 11992 1183& ,ooo 

••••••• 97,Ul 79,91 ....... . ..... , ...... l ••••••• ...... , . ..... , 
S/Of.PTHa ,& .ooo 148,211 ~01171 11 1 Uo8 1abb1 ~i!10H t,Hb l1i3b 1000 ....... rn,n '*~**'' ...... , ...... , ••••••l ...... , ...... , ...... , 
S /Ol!:P'T 11• ,5 1000 101,232 ?9,288 7,88b i,oq1 wt,304 ,85& ,n5 ,ooo ...... , (17'1l .. , ... , ...... , ••••**" ...... , ...... , '**'"" ...... , 
8/0EPTH• I" ,ooo bl1qoCJ 1q1zuu 510 u eb&IJ •1181 '!:11 l ,UT& 1000 ....... q7 ·"' *'i'***X *'*'*'" ...... , ...... , ...... , ....... . ..... , 
S/OEPTl1• 1l 1000 l 1S.SU 1l 10l9 2,eou ,35q •141& ,212 1254 1000 

******" ••••••• ....... , . ...... . ..... , ....... ••••••X ...... , ..... .,: 
SI DEPTH• ,2 ,ooo tS,b8& U,974 l12U2 1155 1!11178 ,1lb 1109 ,ooo 

*'''**" ...... , ...... , ...... , ••••••• *'****X ...... , ••••••• ••••••• 
S/OEP'THll , 1 1000 l 1qo4 11253 1'.HO 1o:se •101Jl ,028 1027 1000 

******" ...... , ******X ...... , ...... , ...... , ...... , *****'" ...... ,, 
S/DEPTl'1• ,o 1000 ,ooo ,ooo ,ooo ,ooo 1000 1000 ,ooo ,ooo ...... , ******X ...... , ....... ...... , ...... , ....... , ****''" ...... , 



CASE 1•C 

TABLE IX•OI~ENSIO~~fSS OVNAMIC PRESSURl COMPON~NT ~IELo •••• ofFI~ED IN EQUATION (29) 
THETA • .o 10,0 20,0 30,0 so.o 1s.o 100,0 130,0 uo,o 
ETA/MUGHTa ,ts1 ,Z87 ,002 •1042 •• o-;o •1048 •1048 •10419 • 1049 

47,U •71181 .~ .... , ...... , 139,qx le.7 1 91 w8l141 •681141 ot92be2X 

SURf'ACE t,883 ,602 ,ooz "•090 •• 110 •1097 w,094 •• 101 .,101 
so, 7l •52.61 ..... u ...... , 69716' 430,fll •ll,51 •667 eU ,.951,sx 

S/DEPTt1•1e5 l I 844 
ioo,01 

SID!PTH•le4 t, 177 
too,01 

S/DEPTM•lel 11116 
45,91 

8/DEPTH•l12 t.659 
44,U 

S/O!PTH•l1l 11608 1622 
c.n 42,41 •47,21 
c::> 8/DEPTH• l 10 1,su ,uCJ ,003 

cio, u w4l,OI ...... , 
SIDEPTM• ,9 1,s20 ,671 ,011 •1087 •• 108 ••O'H .,oc,s •1101 •• 101 

llf,U wl6 131 ...... , ...... , 101,ex 429, 7X •12,bl 100101 100.01 
S/OEPTH• 18 1,C18J ,689 1031 •1084 •1107 .,097 e,095 •1101 •1100 

s1, 11 11 32161 ...... , ...... , 112.n 428,U •11141 •6721fll 1!19&9, .n 
s/DEPTHa ,1 1,4isz •704 ,04! .. ,oat .. 105 .. ,098 •1096 •• 100 • , 100 

l&,41 •29 111 ...... 1 ...... , 719191 4l.7 1 9X •10141 w6741U "97'1,41 
S/Of PTH• ,b t.424 1716 ,054 .,,079 "' l 04 .,,098 •1096 •1100 e 1099 

lS,21 •27,131 ...... , ••••••I 72&101 427,U •9,61 •6151 u .,977, 'SI 
S/OEPTt1• .s 11401 ,125 ,062 .. ,011 ... 101 •1098 •• ot7 "' l 00 "•099 

34121 •25171 ...... , ••••••I no, 11x 426,SX .e,91 w675e81 1!'980,01 
S/DEPTH• 14 11383 • 73.S 1070 ... 075 ... 1103 •1096 •1097 • 1l00 .,,oqq 

ll,lX •.?4141 ...... , ...... , n" 1 TX 42&14X •8,41 •b1beU .. 981,91 
$/DEPTH• ,J l ,3b8 1138 ,076 ... 0 74 ... 102 11,098 ee097 I!' 1 l 00 •,098 

32,ox •23,41 ...... , ····••I 737161 426,lX .. e101 w67611X w963 12X 
S/OEPTH• .2 l,158 I 70l 1080 •101.S •• 102 •1098 .,o<n •1100 .,098 

12,u 11122,11 ******I ...... , 739161 425,91 .1,11 11b76191 to98U,21 
S/OEPTH• 11 11152 1145 ,oa2 .. ,011 u l 02 .,098 .,097 •1100 •1098 

31181 •22,31 ...... , ******I 740 ,ax 425,81 •7151 11&771U "'984,7X 
S/Of:.PTH• ,o t,350 ,74S 1083 11 1072 •• t 02 .. ,098 .. ,097 •1100 •,098 

11. n •22.i?l ...... 1 ******I 741121 425,81 •7,41 •6'f71U w98'1 191 



THETA• 

CASE l•C 

TABLE x.vARIABLlS DEPENDING ONLY ON PHASE ANGLE 

,o 3010 1s.o loo,o 

(l) Dl~E~SIDNLESS ~IN~MATIC FREE SURFAC[ BOUNDARY CONDITION ERROR 
LINEAR ~AVl THEORY REPRESENTATION,,,, DEF?NfO lN EQ,(}5) 
SURFAC~ ,ooo ,005 .oo9 .011 ,012 .oos •1003 

(2) OlMENSlDNL~ss '!NEMATIC FREE $URFACE 80UNOARV CONOITON FRROR 
ST~EAM ruNCTION THEORY REPRESeNTATlOh,,,. DEFINED IN EQ,(35) 

SURfACE ,ooo ,000 •"00 1000 •1000 1000 ,000 

' (}) Dl~ENSlONLlSS DYNAMIC FREE SU~f ACE ROUNOARY CONOlTtON ERROR 
LINEAR WAVl T~EORY REPRESENTAllON 11 , 1 OE~lNEO lN EQ,(l~) 

SURF AC! ,OJ& ,031 .~27 ,018 •1006 ••010 •1031 

(4) DIMENSIONLESS DYNAMIC FREE SUijFAC! BOUNDARY CONDITION ERROR 
STREAM FUNCTION T~tORY REPRf5(NTATION 1111 OE~INEO IN fQ,(37) 

SURFACE 1 01~ •1014 ,601 1003 ,005 1000 •1001 

l&o,o 

~.008 •1000 

.,ooo 1000 

,ooz ,002 



CASE 1•C 

TA8Lf Xl•OVERALL WAVE PARA~ET~Rs ••• Do NOT DtPEND ON P~ASE ANGLE OR ELEVATION 

( 1) DIMENSIONLESS ~AVE LENGTH 
D!ftNED IN EQUATION (37) 

.137 ( t8,4X> 
<Z> DIMENSIONLESS AVERAGE PoTlNTJAL f£NERG¥ 

O!FIN£D IN EQUATION (38) 
• us <•:S4l 1bl) 

(3) Ol~[NSIONLESS AVERAGE ~INETIC ENERGY 
D~FtNEO IN EQUATION (111) .u. C-210171) 

(4) DI~f~S1DNLE$S TOTAL AV£REGE ENERGY 
OEftNEO IN EQUATION (40) 

,2411 c.Jo2,11I» 
(5) OIMfNSIONLESS TOTAL AVERAGE ENERGY 'LUX 

DEf!NED IN EQUATION (41) t 
,247 <•30314 ) 

(b) DIMENSIONLESS GROUP VtLOCITY 
c.n DEFINED IN EQUATION (42) 
~ ·''J ( •·1*> 

(7) DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
oErINfD IN EQUATION (43) 

,2b8 (•213ebl) 
(8) Dl~ENSIDNLESS TOTAL AVERAGE MOMENTU~ FLUX IN WAVE DIRECTION 

DE,INED IN !QUATlON (44) 

<'> 
1 344 (•334e4l) 

DI~E~SIONLEIS TOTAL AVERAGE MOMENTUM FLUX TRANSVfRSE TO ~AV~ DIRECTION 
DEfINEO IN CQUATION (45) 

•°'' <•4U.8X) 



CASE l•C 

TA8Lf XI(CONT)wOVERALL ~AVE PARAMETERS••• DO NOT DEP!ND ON PHASE ANGLE OR ELEVATION 

f ClO) Dl"!NSIONLESS ROOT MfAN SQUARE KIN~HATIC FREE SURFACE BOUNDARY CONDITION ERROR 
OEfINED lN !QUATION (Ob) 

LINEAR a007Z73 STHf AM FUNCTION aOOOOOO 

Cll) DIMlNSlDNLISS ROOT HEAN SQUARE DYNAMIC FREE SUR~ACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (47) 

LI~EAR •024q6q STREAM FUNCTION a004b90 

(12) OIMENSlONLlSS MAXIMUM KINEMATIC FREE SURFACE ~OUNDARY CONDITION ERROR 
DEftNED IN EQUATION (4bl 

LINlAR ~Oll231 STRtAH FUNCTION eOOOOOO 

C13J OJMlNSIDNLESS HAXIHUH DY~AMIC FREE SURFACE BOUNDARY CONDITION ERROR 
OEfINEO lN EQUATION C47~ 

LINtAR ,ol5580 ST~EAM FUNCTION e015717 

CIOJ DIMENSIONLfSS KINEMATIC fRE~ SURFACE BREAKING PARAMETER 
OEfINED IN EQUATION (08~ 
LINlA~ ,29400! STRfAM f UNCTION 

ClS) DlMfNSIONLESS DYNAMIC FREE SURFACt BRlAKING PARAMETER 
CEFI~ED IN r.QUATION (4q~ 

LI~~·~ ,003352 STREAM fUNCTION 



CU[ l•D 

19TH OROER STHEA~ FUNCTION WAVE THEORY 
DEFlNlTJONS 

LO • DEEP WATER WAVE LENGTHt CALCULATED FROM LINEAR WAVE THEORVt L0~(G/b 1 28Jl8)•T••2 

H • WAY! HEIGHT G • GR4VlTATIONAl CONSTANT 
T • wAVE PERIOD XCN) • NT~ STREAM fU~CTION COEFFICIENT 
DPT 8 WATER D!PTH L • wAV~ LENGTH 
PSI • VALUE OF STREAM FUNCTION ON THE FRlE SURFACE 

WAVE CHARACTfRlS~lCS 
H/LO a 8 001564 OPT/LO • .002000 
H/DPT a ,782113 
L/LO • el460b5 PSI/(G*H•T> : •.000312 

LISTING OF DIMENSlbNLESS STREAM FUNCTION COEFflClENTS 

X( l)/(H'f•G) • •1151873•01 )(( 21/CH*T*G) c •e7344ll•OC? 
X( l>ICHU•G) c= •.of!OOS3•02 XC 4)/fH*T*G) a •.318689•02 
XC 5)/(H•UG) a •eZ?.9251•02 X( 6)/(HU*G> • •.169482•02 
)( ( 7)/CH•UG) • 1Pal2S'58S•02 X( 8)/(H*T*Gl • •.940877•03 
XC 9)/(l-l'f•G> • iP,b9ti7b0•03 X(lO)/fH*T*G> • •e5223&'!S•Ol 
XC1l)/(H*T*G> • ... l847i?h03 XCl2)/fH*T*G) • •,28'>14&•03 
X(lJ)/(H*T*G) • •,207l34or03 XCl4)/(H*T*G) • •,1520S9w0l 
X(15)/CH*T•G> • •.108782•03 X(lb)/(H*T•G) 11 •,788972•04 
1Cfl'1)/(M*f•G) • •e5S367b•04 XCl8)/(H*T*G> • ... 397431 ... 00 
X ( 19) /( H*T*G) a •.zn11e.oo 



CASE t•D 

HBLE I•DI'4EN51DNLESS HORIZONTAL VELOCITY COMPONENT F?tLD •• 1tOErtNED IN fQUATION (21) 
THETA = lo 101n 20.0 10.0 so.o 75,0 l on 1 o l lO 10 180.0 
e-T41'"'ElGHTs ,q'59 1210 •• ou w,03<1 •• 043 '11040 ... 040 •1041 • 101u 

47191 wll4.&I ******X ******I ...... , ••••••l ••••••x ••••••l ...... , 
SUQ,4Cl'. 57,ql8 sz.1q" !01931 .2.13& •21393 •2,0lQ •11955 .. 2.149 .. 2 11" l 

'I>t,31 •128,0l ******I ••••••l ...... , ******X ******l ···•••l ...... , 
8/DEPT11::11,7 S& 1202 

100,01 
S/DEPTH::l1eb 53,01! 

100,0I 
S/OEPTh::lle5 'SO 1 106 

100,01 
S/Df-.PTH=l 14 o .u. 

'ltl,71 
S/DEPTH• l el 45,lb8 

U1 37191 
c.n S/Df.PTli•l 12 413 13&2 

l!;,11 
9/D!PTH•t,l "I I 58ft 121'543 

12.u w1201n 
S/OfPTMat10 40,022 13,018 

2CJ 19X •l l21ll 
S/DEPTH• ,9 1a.os2 t:S.Ul9 •17l8 •21093 •Z1JbO .2.026 •fe9b1 w2el42 •?..129 

27151 •105,U ...... ~ ••••••I ...... , ...... , •*****l ...... , ...... , 
S/DEPTH• 18 37.403 13. 755 •1C198 .. 21058 •21318 •2. o.sa •t.982 .2.111 •2,114 

2S,21 .100,n ...... , ******" ...... , ******X ••••••l ••••••l ...... , 
S/Df PThS .1 .so 144o 14,o35 ··2!9 "'11992 .. 2.284 .. 2.01u •l199CI .2.12s .2.101 

2h2l •96,Jl 
······~ ••••••l ••••••l ••••••l ····••l ******I ...... , 

S/OE.PTl'I: I ft 351574 1Q12b4 e11 4 "'11953 •2f2!:i6 w2 1 047 •2100CI .2.119 •2,091 
21,41 e93 10X ••••••I ******" ...... , ••••••l ...... , ...... , ...... , 

SI DEPTH• ,5 34,856 14,Cl50 .o~r; .1.1121 "'21233 eC!,051 .,z.ou w2111Cl •2,083 
1Q18l w90 1 41 ••••••¥ ...... , ...... , ••••••l ...... , ••••••x ******" 

S/DEPTM• 14 lt11Z17 14,595 ·1~9 "'1,895 .. z.216 •2,055 •2e019 .. 21ll0 .2,011 
18,51 .ee,a1 •••••• ...... , ...... , ...... , ...... , . ..... , ...... , 

S/Dt:PTH• ,3 3'3183" 14,705 .2~6 •11875 .. 2.201 •2,057 t11?. I 02" .2.101 .. 2,on 
11, !:ii .. a6.qx •••••• ••••••l ...... , ...... , ...... , ••••••l ...... , 

S/OEPTM& • i! 33,5.?0 14,781 • 31
1

5 .,1,861 .. 2, 194 •21059 •2,027 .2.105 eC! 10&9 
16,81 •8S 1QX 

······~ ******" ...... , ...... , ••••••l ...... , ...... , 
SI DEPTH= • 1 l],333 141827 ,357 .. 1.as1 •21188 •2,060 •21029 .. 2.104 •21067 

16,ll ·85,:Sl . ...... i ******l ····••l •••u•x . ..... , ...... , ••••••l 
SI DEPTH• 10 l3121l 141841 1111 •t,850 •21t86 •2,060 •21030 .,211011 •2,0b1 

h,21 e85 1U ******l ******X ...... , ...... , ...... , ...... , ...... , 



CAS~ t•D 

I 

TABLE Il~OIM~NSIONLESS VtRT!CAL VEL.OC ITV COMPONENT FlEL01111D~FINFO IN EQUATJON_ (22) 
THUA • 10 10,0 20~0 30,0 5010 7510 100,0 130 ,o $8010 
t:TA/Hl':ICit-tTa ,959 1210 -.1014 •1039 .,ou:s .,040 .,040 .,041 "•01.11 

"'7191 •134,U n•• •x ...... , ...... , ...... , ...... , ••••••x ...... , 
SURF'ACl ,ooo 16. 438 USc?o • 737 1lb8 •e2l2 1154 • 1 ll t 1000 ...... , 9514% 3 ux ...... x ...... , •••••*" ...... , ...... , ...... , 

SIOEPTH•111 ,ooo ...... , 
SIOEPTH•1 1 ft ,ooo ...... , 
S/OEPTH::tl15 1000 ...... , 
81DEPTH•1e4 ,ooo ...... , 
S/O!PTH•t,3 ,ooo 

'11 ...... , 
~ 8/0!:PTH•lei ,ooo ...... , 

!/DEPTH•lel ,ooo 151310 ...... , 9ft,tl 
8/D!PTH•J10 1000 1l1U2 ...... , 9ft,OI 
S/DEPTH• 19 ,ooo J2 1 0CIO 11496 ,666 .tso ... 20s ,us 1125 ,ooo ...... , 95,U ;ss,sx ...... , ...... , ...... , ...... , ...... , ...... , 
8/Df PTH• ,8 ,ooo 10,523 11429 ,513 • 126 •• s10 , 112 .101 .ooo ...... , 95,n 39,91 ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• 17 ,ooo 9,071 l1Ji5 ,u1 .105 .,139 ,092 t085 ,ooo ...... , 95.-81 ll31n ...... , ...... , ...... , ...... , ••••••r; ...... , 
SIO!PTH• ,o ,ooo 1,ur; 1,190 .001 ,086 •1113 ,074 ,Oo9 .ooo ...... , 9S 17X 45,91 ...... , ...... , ...... , ...... , ...... , ...... , 
SIOEPTH• I!; .ooo 61lift 11029 1333 1069 .,090 ,059 .oss .ooo ...... , 95,n ...... , ...... , **'***I ******I ...... , ...... , ...... , 
S/OEPT'M• . " ,ooo 51016 ,841 ,2C)i 1053 •1069 ,04!1 1042 .ooo 

'*****I 1151n ...... , ******I ******I ...... , ...... , ''*'**I ******I 
SIDEPTM• • .s ,ooo 31735 ,b49 I l 94 1039 .,oso ,03l • 0 3 l ,ooo 

******I 951bl ...... , ******I ******I ...... , ...... , **'***I ...... , 
S/OEPTH• Ii? ,ooo 21478 ,43~ 1128 10&!5 •1033 1021 1020 1000 

...... 1 95,U ...... , *'****I ...... , ...... , ...... , *'****I ...... , 
S/OEPTl1• t 1 ,ooo 1,235 ,222 • 0 C)ll 1013 •1016 1010 1010 .ooo ...... , 11~.u ...... 1 ...... , ••••••I ...... , ...... , ...... , ******X 
SIDE.PTM• ,o 1000 .ooo ,ooo ,ooo ,oon 1000 1000 1000 1000 

**'***I ******X ...... , *****•I ...... 1 ******I ...... , ...... , ...... , 



CASE l•D 

T48LE Ill"OI"ENSIONLESS HORtlOMTAL ACCELlRATION CO~PON[NT FIELD,, •• DEFl~ED IN EQUATION C2l) 
THliTA • .o 1010 20,0 30,0 5o.o 1s.o 100.0 130 ,o 18Q 10 
t. TA/Hf:.IGHT• 1959 .210 ,,014 • 10.59 •1043 •• 040 •1040 •104l •,041 

"7191 •134.61 o••••I ...... , ******I ...... , ...... , ******I ...... , 
SUR,ACt: 1000 10b6,030 l al70 781561 2le197 •.Jl 1411 Zl1llb 191014 1001 

••••••I 98121 ...... , 24,41 ...... , ...... , ...... , ...... , ...... , 
S/OEPTH•l17 ,ooo ...... , 
S/DEPTH•l16 1000 ...... , 
S/DEPTHZl15 ,ooo ...... , 
S/Dt.PTH•l14 1000 ...... , 
S/DEPTl1•11l ,ooo 

c.n ...... , 
'I S/DfPTH•lei. .ooo 

...... 1 
S/DEPTM•t11 1000 10121221 ...... , 98121 
S/OEPTl'l•l10 1000 98313311 ...... , 48.U 
$/DEPTH• 19 1noo 4341b&2 111uo 73,151 141406 •28.294 18,470 171155 1001 ...... , 98 101 ...... , 20101 ...... , ...... , ••••••I ...... , ******I 
S/Of PTM:s 18 1000 90latl7 bl15~8 661642 1'71061 ~241386 161218 141800 ,001 

******I 97191 ······; 121n ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• 17 1000 86714411 861b 2 ble42b 1 i;1044 '!!'2111!:>4 1410b2 121855 1001 ...... , ~n,ax 56101 ...... , ...... , ******I ...... , ...... , ...... , 
S/DEPTM• tb ,ooo 838,,,69 10716~6 51,243 131478 •1815•?3 l2,25b 111267 1001 ...... , 47,81 64,6 ...... , ...... , ******I ...... , ...... , ...... , 
S/OEPTl"I• .s 1000 814e51S !24a8~b 54e071 U1t62 •lb1405 101809 9,991 .ooo ...... , 91. '71 64,SX ...... , ...... , ...... , ...... , ...... , ...... , 
S/O~PTH• I 4 ,ooo 794,915 118,5~6 5le618 l lt t 23 .. 141747 9,678 81992 1000 

...... x 91 1 61 121sx ...... , ...... , ******X ...... , ...... , ...... , 
SIOEPTM• t3 ,ooo 719,715 t48,484 n,a22 lft.337 ,13150! 81811 81242 1000 ...... , 47,U 74,51 ...... , ...... , ...... , ...... , ...... , ...... , 
S/nE.PTH• 12 ,ooo 7691016 t!:>b.311 481599 41789 •121616 8,24j 71721 1000 ...... , 97,u 75, n: ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE'PTl"I: • 1 ,ooo 762158" fb01659 4 7,888 9e464 •121129 7,896 71414 1000 ...... , 9715% 76,4% ******I ...... , ...... , ...... , ...... , ...... , 
8/0!PTM• ,o 1000 760,44'5 162,101 471655 91357 •111961 7,782 71312 1000 ...... , 97151 7b,6l ...... , ...... , ...... , ...... , ...... , ...... , 



CASE l•D 

TABLf lV•OIMf.NSIONLESS VERTICAL ACCEt~RATION COMPON~NT FlELD11•10EflNEO JN EQUATION (24) 
THETA • ,o 1010 20~,0 30,0 so.o 7510 100,0 uo.o 18010 
l:. TA/1-11:.IGHh ,9$9 1210 ·:ou • 10:S9 •104'5 ,,040 • 1 0CIO 111041 •1041 

47 19X •1.s416X **'' •X '*'***X ''****X ******X ...... x ******X ******X 

SURFACE •995, 170 5951048 l 83.,567 49,707 391220 •8,018 •ll· 70b 8ebb8 14,315 
98,3X lD2e7X 1os.iox ***'**X ••••••x ...... , ·••••••X ...... , ...... , 

S/DEPTH=l17 89871100 
100,0X 

S/D!:PTH•116 w9S&,858 
100 1 01 

S/DfPHt•1 e5 w91l 1&98 
too,ox 

S/D~PTH•te4 w8bt 1 648 
98,U 

SIDEPTH:t,3 ·803,718 
c.n 98 1 U 

= 8/DEPTH•t,2 ·'742,128 
98, )X 

S/DE.PTH•l1l •&78,494 533,625 
98, !X 102,41 

S/O!PTh:ileO •bB,9b6 1,149,197 
98,0X 102.61 

S/D~P.TH• ,9 .51.19,339 37be491 171.131 I.II.I, t>30 3Ueb21 •71003 •l2al24 71b43 12.557 
98,0X 102.ax 105,71 ******X ••••••n ...... , ••••••x ******X ••••••% 

S/OEPTH• iB •4815,139 313,553 t55,52b 38,041 281555 •5,717 •10108'5 61314 l0.301 
'1810* 101.ox l 051bX ...... , ·••••••X ...... , *'****X ***'''" ******X 

S/OEPTH• ,7 w421168n 2581 717 tJ8,547 321148 231345 •41629 •8,310 51170 8,378 
98 101 10112x 105151 ******X ***•*0 ******X ******X ••••••x ...... x 

SIOf PTtot• 16 .,359,122 210a54b 1201476 26, 775 181840 •3,102 .. 617541 4e179 b. 121 
98,0'.¥ 103131 ios,ux ••••••% ••••••x •*****X ...... , ••••••X ••••••% 

S/OEPTH: ,5 •21H ,507 1b7,788 1011&45 211803 141904 •21905 •5137b 31310 51297 
98,0l 1ol15X 105,31 ·••••••% ...... , ******X ...... , ••••••X ••••••% 

SIOEPTH• . " .21&1188 1291339 81,951 2711.51 111u17 .. 2.209 •14 1140 21538 4101.12 
98,0l 10316% 105,U ••••••% ••••••x ••••••l ******l ••••••x ••••••X 

S/OEPTH= 13 •t7b,85t 9u,2oa bleh7 121670 81275 •11592 .. 1.013 l I 84 l 2,919 
98 8 01 101,n 1os1~X ******l ...... , ••••••% ...... , ••••••x **•*•*X 

SIDEPTH• 12 •117,539 ble494 411430 81372 51382 •11031 • 11965 11198 11894 
9810X 103,81 ••••••¥ ...... , ...... , ••••••x ...... , ••••••X ••••••% 

S/DEPT"'c 1 l e58,b'S9 301358 20.110 41lbl 2eb':il •1507 .,970 1590 1'1.St 
98,0l ...... , ******l ••••••% ...... , ...... , ...... , ******X ...... , 

S/DEPT~• ,o ,ooo .ooo 1000 ,ooo 1000 ,ooo .ooo .ooo 1000 
••••••l ...... , ******X ...... , ••••••x ...... , ******X ...... , ...... , 



CASE l•D 

TABL~ V•DIMENSlONLESS DRAG FORCE COMPON!NT FlfLDeeeeDEFlNED l~ EQUATION (25) 
THETA • 10 10,0 2010 3010 5010 7510 lOO,O llO 10 180,0 
ETAIHElliHT• 1959 1210 •1014 •1039 .,oa'.5 •1040 •1040 •1041 •1041 

47191 •1341,,I ...... , •••••u: ...... , ••••••X ...... , ...... , ...... , 
SURFACE 29851UO 230,375 •,157 •l1bbl •4.893 •4,0bl •3,901 •41339 •4 1 22S 

U14X e358131 ...... ~ ...... 1 ...... , ...... , ...... , ...... , ...... , 
SIDEPTH•le7 28i21U8 

100,01 
SIDfPTH•leb 2524,b&t 

100,ox 
S/OEPTH•t,5 ;?l581741 

100,01 
SIOEPTH•l14 20191834 

4s,<n 
SIDfPTH•lel l&OJ, 79Z 

'11 4J,ll' 
~ SIDfPTHDl12 tbOT,114 

41141 
SIDEPTH•tel 14201842 2201549 

39161 •279,llX 
S/DEPTH•l10 12b0,462 2041195 

37,9¥ •271181 
SIDEPTH• ,q 11os,82e t8ta704 •aO'~b "31351 •4a518 •31781 •316.57 w4a028 •3,915 

3&131 •265171 ...... " ...... , ...... , ...... , ...... , ••••••¥ ...... , 
S/DEPTH• 18 9bt1069 168,228 "'•o!;q .2,924 •],cf71 •31369 •31247 wl,571 •31465 

Ja,flX •260,51 ...... ~ ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• ,7 8241040 148,'107 ""10~3 •21s1e •3a442 •219511 •21852 .1.118 •11021 

33, 71 ...... , ...... , ...... , ...... , ******l ••••••x **''**X ...... , 
SIDEPTH• •O 695,07& ue.e1s •• o:Je "'2,uo •21927 •2a5l6 .. 2.452 •216t>7 .. 21582 

12,ox ...... , 
······~ 

...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTl1= .s 5711148 1081252 "'10 8 •le7!l5 •214211 •21110 •2,048 .. 2.220 e2 1146 

11.n *****•X ······j ...... , ...... , ...... , ...... , ...... , ••••••% 
S/DEPTH• 14 4511140 8'7,t52 '!'10 7 •11391 •1t929 •11695 •1ablli! •11174 •l.71'1 

l0191 ....... ······} ...... , ...... , ...... , . ..... , ...... , ...... , 
SIDEPTH• 13 135,836 6'5. 680 •aO 3 .. 1.036 •t .11at •1.212 •112.Sl .. t.329 •t,283 

30,31 ...... , ...... l ******X ••••••I ...... , ******l ...... , ...... , 
S/DEPTH• 12 222,4'14 431'136 ... 0 '5 •ab67 •• 958 ... 849 •1823 ... 8fl~ .,855 

29,91 ...... , 
······~ ******X ...... , ...... , ...... , ...... , ••••••% 

s1nEPTH• • 1 1101832 221012 •• 011 •1343 ",478 .. ,424 .. ,412 •a443 .,427 
•••••U: ******X *'****X ...... , ******X ...... , ...... , ...... , *'****X 

S/OEPTH• .o 1000 1noo 10~0 ,ooo .ooo 1000 ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ••••••l ...... , ...... , ...... , ...... , 



CASt: l"'D 

TA8Lc v1.01~ENSIONLESS INERTIA FORCE COMPONENT FlELo •••• o~FINED IN tc.IUATION (2t» 
THETA • ,o lO,o 20,0 10,0 50,0 1s.o 100,0 110,0 160,0 
EH/HEIGHT• ,'i59 .210 • 10 l4 •1039 •101u .,0'10 .,040 •e041 •1041 

47,91 • l.54. (ti ...... , ••••••X ...... , ...... , ...... , ...... , ...... , 
SURF A Cl:. ,ooo 10011659 110.000 54,979 121614 •171364 11149& t0.552 ,001 ...... , 97,41 S2,5X ...... , ...... , ...... , ...... , ...... , ...... , 

S/OEPTM•t.7 1000 
••••••x 

SIDEPTM•l16 ,ooo ...... , 
S/OE.PTH•l15 ,ooo ...... , 
S/Ot:PTM•114 ,ooo ...... , 
S/OEPnUl11l ,ooo 

en ••••••l = S/OEPT11::s1,2 .ooo ...... , 
S/OEPTM::Slel ,ooo 934,J14 ...... , 97,U 
S/Df::PTH•leO ,ooo 831,580 ...... , 97,71 
$/DEPTH• ,9 ,ooo 137,472 1 os,n2 uCJ,'11& 111.?68 •15,326 101118 91330 1000 ...... , 97,71 b8141 ...... , ····••t ...... , ...... , ...... , ...... , 
5/Df PTM• 18 ,ooo 645,474 10.5,780 42. 718 9,448 •121698 81360 71 '136 ,ooo ...... , 97,U 70 16% ...... , ...... , ...... , ...... , ••••••I ...... , 
S/DEPTM• ,7 ,ooo 5571084 1H1,332 361345 71843 •10142• 1.1,847 61J56 ,ooo 

••••••I cn,u 72,31 ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH::s tb .ooo 471.81• 86,581 J0,417 61417 .. 5,447 5,534 s.1~1 ,ooo ...... , cn,u 73161 ...... , ...... , ••••••l ••••••l ...... , ...... , 
S/Df.PTl"f• ,5 ,ooo 3891195 74,927 24185• 5eU7 •6,704 4 I 384 4,092 ,ooo ...... , 97,u 74.ti"x ...... , ******I ...... , ••••••x ••••••x ...... , 
S/Ot:PTH• I" ,ooo 308.761 6le,28 19. 577 31975 •51150 3,362 3elU6 ,ooo ...... , 97,U '75,U ...... , ...... , ****'*l ••••••l ...... , ••••••l 
S/Of PTH• 1l 1000 l30tOb3 47,325 t4.'i10 21904 .,3, 741 ?.,439 21286 ,ooo ...... " 97,61 •••'**l ••••••l ••••••I ...... , ...... , ...... x ...... , 
SIDE~Tt1• .z ,ooo 152,660 32.035 9,593 le900 .z,437 11587 le490 ,ooo ...... , 97,51 •••••U: ******X ...... , ...... , ...... , ••••••l ••••••l 
S/DEPT"1C .1 ,ooo 76,116 16.162 4, 773 1939 "11202 ,78i ,735 ,ooo ...... , 97,51 ******l ******l ...... , ••••••x ...... , ...... , ••••••l 
S/OEPTH:s ,o ,ooo ,ooo ,ooo .ooo .ooo .ooo ,ooo .ooo ,ooo 

***•**X ******l ••••••l ******X *'**'*X ...... , ••••••% ...... , ...... , 
·---·-~------ _._ ______ 



CUE t•D 

TABLE Vll•DIMfNSIONLESS DRAG MOMENT COMPONENT FIELD. 1,,DEFlNED IN EQUATION (21) 
THETA • ,o 10.0 2010 3010 so.o 75,0 100,0 13010 180.0 
ETA/MEIGMTa 195«1 ,210 •1014 •1039 ,.1001 •1040 •• oao •• ou •• 041 

41191 !!1134,bl ...... , ...... , ...... , ...... , ...... , ........ , ...... , 
SURFACE. 31221254 Ub,251 •· 11 t "'l18bl •!14SG •11954 •t18b7 •21·114' •21068 

75 1SX ******l ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE:Pn~=11T 281411047 

100101 
S/DEPTH•leb 2349,128 

100,a 
S/DEPTM=l15 19l6eb17 

100,ox 
S/OEPTH=1a4 1590.054 

s2 1ox 
8/DEPTHlll1l 12981U3 

C7) 48, 71 
...... S/DfPTl1•l1i 1052.221 

4&ell 
S/DEPTH•lel 844,788 115,130 

41,U ...... , 
S/DEPT"1'110 669,983 en ,968 

111,sx ...... , 
SIDf PTlot• ,9 522199t 811361 •• 0&1 .. 1,570 .. 2.084 •11692 •l1b20 •le823 • 1 • 779 

l9,lX ...... , ...... , ...... , ...... , ••••••l ...... , ...... , ••••••X 
S/DEPTH: ,8 3911.887 b5 1t>U •10~2 •1,208 •116111 •1134'2 •11289 •11435 •11396 

31,U ...... , •••••• ••••••X ...... , ...... , n••••X ...... , ...... , 
S/DEPTH• ,7 29?,488 51,1ao •1009 •1903 .. 1.222 •11031 •1992 •11095 •1 1 0oS 

lS,U ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
8/0EPTH• 1b 211121' 38, tb4 •1006 e,651 •• 887 .,759 .,733 •1802 •1118 

34,0X ...... , 
······~ 

...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,5 105,011 261826 •• o 6 •1444 •1610 .. ,528 .,511 •1SS6 •• ~l8 ...... , ...... , 

······~ 
..... u ...... , ...... , ...... , ...... , ...... , 

SIOEPTH• . " 91,2so 171 334 •10 6 •• zso .. 1ea .. ,33q .,328 •e35~ .. ,343 ...... , ...... , 
······~ 

...... , ...... , ******X ...... , ...... , ...... , 
S/OEPTH• I j 501658 91822 ... o 4 •1156 ••ll1 • , l 91 •1185 •• 1 qq "11'il ...... , ...... , 

······~ 
...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTH• .2 22,305 41388 •10 2 •1069 •1096 .,085 •1082 •108.9 .,065 ...... , ...... , ...... i ...... , ...... , ******" ...... , •If****~ ...... , 
5/l)f PTH• .1 5,545 11100 •• o l •1017 •• oz4 •1021 .,021 ~22 •1021 ...... , ······" •••••• ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .o 1000 eOOI) ,o 0 ,ooo .ooo ,ooo .ooo 1000 ,ooo ...... , ...... , •••••• ...... , ...... , ...... , ******I ....... .. .... , 



CAH l•D 

TABLE Vlll•DIMlNSl0NL£SS IN!RTIA MOMlNT COMPONENT filLO.,,,DEFINtD IN tQUATION Cl8) 
THtTA • .o 10,o 20.0 . Jo,o 5010 75,0 100.0 13010 180,0 
ETA/HEIGHT• 195• 1ZlO •1014 .,039 .,o43 .,040 •1040 •104l .,ocu 

17 191 •134 161 ******I ******I ******I ******I ******I ******I ....... 
SUR, ACE. ,ooo 6l11l87 41,,,, 281920 61986 •9,866 61568 !'9981 ,ooo ...... , 91,11 ..... :u ....... ...... , . ..... , ...... , ...... , ...... , 

8/DEPTH•le7 ,ooo ...... , 
S/OEPTH•le6 ,ooo ...... , 
S/D!PTH•t15 ,ooo 

******I 
S/DEPTH•l1I ,ooo ...... , 
S/DEPTH•t13 ,ooo 

en ....... 
I..:> S/DEPTH•1,2 ,ooo ..... ,, 

sio!'PTH•ttl ,ooo 541,034 ...... , 97,91 
S/DfPTH•leO .ooo us,2u ....... 97,&1 
siDEPTHll •• ,ooo 343.884 4012ZJ 2J 1 •H 5,730 •7,960 5,280 4,8JCI ,ooo ....... 97181 ..... , .. ••••••• ....... ...... , . ...... .. .... , ....... 
8/0!PTH• ,8 ,ooo 26S,65J J6,~42 18,062 411181 .s. 7l3 le 784 3,482 1000 ...... , 97,71 ••••••• ....... ••••••• ....... • •••••• • •••••• .. .... , 
S/DEPTH• .1 .ooo 199,3}] :so.u1 u.2u ;t,975 •4,0l7 2,647 i140 1000 

••••••• 97,71 . ..... , ••••••• ***'**I ....... .. ..... • •••••• . ..... , 
SIOEPTH• 16 ,ooo 143,884 241358 91406 21047 •21728 1,792 11663 ,ooo ...... , 97,H ....... ••••••• ••••••• ******I ******I ...... x ***'**I 
8/DEPTH• .s 1000 98,Ul 17.9•1 6,345 l1Slli! •leT68 1.1 !:i8 1,078 ,ooo 

••••••• 97,61 ******X ******I ******I ...... , ••••••• . ..... , ******I 
8/DEPTH• I 4 .ooo f>Z1i!l I U1l:>J3 319H 1818 .. 1,on ,697 eft51 ,ooo 

1n••••X 97,ftl ••••••• ....... ••••••• ******I ******I ...... , ...... , 
8/D!PTH• • .J ,ooo :Ul,6511 11001 2.10 ,443 .,573 ,374 ,350 ,ooo 

••••••• ...... , ..... u • •••••• ******I ...... , . ...... •••••u: ...... , 
8/DEPTH• el 1000 1s,2•s :S,184 ,CJ6i! 1191 .,246 1160 1150 ,ooo ...... , ...... , ..... u ....... ••••••• . ...... . ..... , ...... , ....... 
S/DEPT"4• .1 100(1 3,808 ,807 ,2l9 10117 •10H 1 039 1037 1000 ...... , ...... , ....... ••••••• ....... • •••••• . ..... , ...... , ....... 
8/DEPTH• ,o ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ••••••• ******I . ..... , ...... , ....... .. ..... 



CASt. l•D 

TASLE IX•OI~ENSIONL[SS OYNAMlC ~RESSUR~ COMPONENT ~IEL0 1 , 11 DEfI~ED I~ EQUATION (iq) 
Tlotl:.TA • 10 10,0 Z010 30,0 5010 7580 lOOeO 13010 1~10 
ETA/!'4flijHT• 195q 1210 •,Ol4 •1039 •1041 •1040 •1040 •e041 .,041 

111,qx ell4,U ••••••1C *****•I ...... , ...... , ...... , ...... , ...... , 
SUR,ACl t ,878 ,471 •, o;sz •,088 II t l 0 l .,oel •1080 •t08q • 1088 

5t18I •8717' ...... i ...... 1 750191 ...... , ••••••x ...... " ••••••X 
5/DEPTM:l,7 11e1u, 

1001ox 
S/OEPTH•l 1b 11784 

too,ox 
S/DEPTl"•t1S t I 1i!5 

too,ox 
S/DEPTH•l14 l10b8 

45181 
S/OEPTH•11l t.ft15 

CT> 44111 
c:.w S/OE'.PTH•1e2 11St1& 

112 141 
S/OEPTH•11l 11s21 1'!SOO 

11n 1 7l •78,tiX 
S/DE?Tl1:1t10 11480 1531 

lq1U •ft71q" 
SIDfYTH: 19 11443 1ss1 •10?2 •1080 •1099 •1083 •1080 •1n89 •1088 

371ftX •5919l 
······~ ••••••X 7b410X ••••••x ...... , ******" ...... , 

S/Of PT~= 18 11410 1579 •10*1 e 1084 •109'7 • 108'3 •1081 •1oae •1087 
lb1ll •5117¥ •••••• . ..... , 177151 ...... , ****•*X ...... , •••••*X 

SIOEPTH: I., l 138t 1597 •10()2 •1081 •1095 •1084 •1081 •1088 e 1081 
34 I 9% •4&1ca; 

······~ 
...... , 7881qx •••••n; ...... , ...... , ******" 

SIDEPTH= 10 11lSb 1b12 I 0 ft •1060 •1094 •1084 •1082 •1087 •106b 
3317¥ e45 12X 

····~i 
******" 798151 ******" ...... , ••••••x ······~ S/Of.PTH• I~ 11135 1bi?4 .o l •1078 ... ocn •1084 •1082 ... os7 • 108b 

.s2.1x e42 14l •••••• ••••••X *****U . ..... , ••****l - ••••••x ******X 
SIOEPTl"I• 14 l131A 1b34 ,o q ... 011 •1092 •1084 "1083 •1087 • 1osr; 

11,qx e40 12X •••••• ...... , ...... , ******X ******" ••••••x ******X 
S/Df Pfl-I: 13 11105 1b4l ,Oe;4 •1076 •1091 .,084 •1083 •1087 e 1085 

31 • 21 •l8,6X •••••• l ...... x ...... , ...... , ******X ****'*" ******" 
SIDEPTH: .z 11295 1'-4b 10e;7 •101s •• o9l •1085 •1083 •1087 -•,085 

30 I 7X •371SX ...... % ...... , ······" ******X ...... , ...... , ••••••x 
5/DEPTl-I: • 1 t129() 1bllC1 io~q •1075 •1091 .. ,085 •1083 •1087 •1065 

3o.sx •361111 ...... ~ ******::C ...... , ****'*X **'***" ...... , ******X 
S/OEPTH: 10 1.zaa 1050 1010 •107'S •1091 •1085 .. ,oe1 •1067 "1085 

30,llX •l617X ...... i ...... , ••••••x ...... , ******" ...... , •••••*¥ 



THETA• 

CASE l•D 

TABLE X•YARlABLES D!P£NDlNG O~LY ON PHASE ANGLE 

.o 1010 zo.o Jo,o 5010 7510 too,o 13010 180,0 

Ct> DlMENSIONLlSS KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR ~AVE T"EORY REPRESENTATION•••• OE,INEO IN !Q,CJ5) 

SURFACE ,000 1010 1018 1023 1021 1010 •1006 • 1013 •1000 

Cl> DIMENSIONLESS KJNEMATJC FREE SURFACE BOUNDARY CONDJTON ERROR 
STH~AM FUNCTION THEORY REPRES!NTAtlON, 111 DEFINED IN [Q,(35) 
SURfAC~ 1000 •1000 e 1 000 •1000 •1000 1000 •1000 ,000 1000 

(3) DIMENSIONLESS DYNAMIC FREE SURFACf. BOUNDARY CONDITION ERROR 
Ll~EAR WAYE T~EORY REPRES!NTATION9, 11 DE,INED IN EQ,(36) 

SURFACE ,048 1045 10ST 1021 •1008 •1041 •1045 

(4) OI~EhSIONLESS OVNA~IC FR~E SURFACE BOUNDARY CONDITION lRROR 
STRtAM 'U~CTION THlORY REPREl!~TATION11•i DEFINED IN EQ,(37) 

SUR, ACE 1020 •1018 1002 1005 1007 eOOl •1000 

.ooe 1047 

,003 ,001 



CASE t•D 

TABLE Xl•OVE~ALL wAV! PARAMETERS 1 , 1 DO NOT DEPEND ON PMASE ANGLE OR ELEVATION 

c 1) 

(2) 

(3) 

(4) 

(S) 

<o> 

( 1) 

(8) 

( •> 

DIMENSIONLESS wAV[ LE~GTM 

OEflNEO IN EQUATION C3Tl 
1140 C 23101~ 

Ol~E~SIDNLESS AVERAGE POTENTiAL ENERGV 
D~FINED lN EQUATION (38) 

,oq3 C•430,01~ 
Dl~ENSJONLE&S •VEAAGE KlNETl~ !NERGV 

DEFINED IN ~QUATlON (3q) 
1llq C•lZi10X~ 

DIMENSIONLESS TOTAL AVEREGE EN~RGV 
DEFINED IN EQUAT10N (40) , 

1 213 Cw17i,OI~ 
DI~ENSIONLESS TOTAL AVERAGE EN~RGV FLUX 

DEFINED IN EQUATION to1> ' 
,Z15 (e3o3,ol' 

DIMENSIONLESS GROUP V!LOtlTV 
DE~INED IN EQUATION C4Z) 

i.oiz c i,a1> 
OI~ENllONLEll TOTAL AV[RAGE ~OMENTU~ 

OEF!N!O IN EQUATION (4J) 
121• <•JZT10I> 

OIMENIIONLEll TOTAL AVERAGE ~OH[NTUM FLUX IN WAVl DIRfCTION 
DE~IN~D lN lQUATlON (44) 

,zq7 (elOle•I> 
Dl~fNl10NLEll TOTAL AV[RAGE ~O"!NTUH 'LUX TRANSVERSE TO ~AVE DIRECTION 

OEPINEO l~ EQUATION Cl5) 
,oaz <•5o•,s•> 

I 



CAS~ t•D 

TABLE XI(CONT)•OV!RALL ~AV~ PARAMETERS,,, DO NOT DEPEND ON P~ASE ANGLE OR ELEVATION 

* C10) DIMENSIONLESS ROOT MEAN SQUARE KINEMATIC 'REE SURFACf BOUNDARY CONDITION ERROR 
DEFINfD IN EQUATION C4&) 

LINEAR 1013785 STREAM FUNCTION ,000000 

Cll> DIMENSIONLESS ROOT MfAN SQUARE OVNAMl~ FR~E SURFACE BOUNDARY CONDITION ERROR 
D~FINEO IN EQUATION C47l 

LINfAk ,033447 STREAM FUNCTION ,ooqs10 

ClZ) DIMENSIONL~SS MAXIMUM KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (46) 

LINEAR 102~341 STREAM FUNCTION ,000000 

Cll) OIMENSJONLESS MAXlMUM DVNAMlC FRE~ SURFACE BOUNDARY CONDITION ERROR 
OfFINED IN EQUATION (41) 

LINtAR ,04~77~ STRtAM ~UNCTION ,0383&5 

Cl4> DIMENSIONLESS ~INeMATlC FREt SURFACE SREAKING PARAMETER 
Of.FINeO IN EQUATION (48) 

LINEAR ,JqQ&40 STREAM FUNCTION 

Cl~) OIMfNSIONLESS DVNAMic FREE 5uR,ACi BRlA~ING PARAMETER 
OEFIN~D IN EQUATION (Qq) 

LINE•R ,OO~!S2 STREAM FUNCTION 



CASE 2-A 

17TH ORDER STR~AM ~UNCTION wAVt THEORY 
DEFlNJTIOlllS 

LO • DEEP WATER WAY~ LENGTHt CALCULAfED FROM LIN~AR wAVE THEORYt LO•CG/b 128318)*T**2 

H • WAVE HEIGHT ~ a GRAVITATIONAL CONSTANT 
T c wAVf. PEqlOD ~(N) • NTH STREAM FUNCTION COEFFICl~NT 
OPT • wATER DEPTH ~ • WAVE LENGTH 
PSJ • VALUE or STREA" FUNCTION ON THE FREE SUR~ACE 

WAVE CHARACTERlSTl~S 
HILO • ,oooq74 OPT/LO • ,005000 
H/OPT • 1 194887 
L/LO • ,18b~04 PSil<G•H•T) • e,000405 

LISTING 0, DIMENSION~ESS STRtAM FUNCTION COEFFICIENTS 

X( t>l(H•T•G) = 11 • ,4t!486b•O l XC iHICH•T•G) = •,1&1735•01 
X( 3)/(H*T•G) • w,7tS3&?.02 X( 4)/(H*T*G) c •,12222&!002 
X( 5)/CH•T•G) • •11441&2•02 X( b)/(H*T*G) • •,&3&055•03 
xc 7)/CH•T•G) = .. ,,27&149.,03 X( 8)/CH•T*G> • • • tt 7942•03 
X( 9)/(H•HG) • •,,49l&OS•04 XClO)l(H*T*G) i: w,20204S•04 
X(lt)/Cl'l•T•G> • ""115058 71•05 XC12J/(H*T*G) • ", 111340•05 
X(U)/(HU•G) • •al155thOS X(14)/(H*T*G) • •,404.H8•0b 
XC15)/(i1•T•G> • •1129&99•06 X(16)/(H*T*G) • •,lS7995•07 
XC17>/CH*T*G> • •e\&17704•08 



t4SE 2wA 

TABLE l•OIMEN810NLESS l'IORUONT AL VE LOCI TY COMPONENT FIELD. 1,,DEFINED IN EQUATION (21) 
TMtf A • ,o 10•0 20,0. 30,0 5o,o 75,0 100,0 U010 lt1010 
ETAIHEIG.HT• 9857 ,1u 14~4 .111 •10&0 •aU9 .,141 •1143 •1143 

41171 30191 •1019, "144121 '15171 200.u 38,31 •t681U •25014X 

SURFACE .lt1l50 251718 141880 5198& •21205 •41510 •4,883 •41948 .,4,953 
42181 111u "'121al •158141 &20131 202131 l&17X •175111 •258,51 

S/DfPTM:Sl1l .101&1.12 251518 
41111 ll 1ox 

S/DEPTM•leO l9,823 25,040 1419:35 &1080 
401:11 30101 .1.?,11 •151 17X 

SIDEPTl1• ,9 29110 l 2416U 14,988 &1329 •21089 •41491 •41880 •41948 •419~)'S 
39,0X 29101 • 11131 •143 101 64&1n 202131 3&181 •174191 ~258151 

S/DEPTl1~ 18 281411 241235 1s1ou &1545 •l 1cn1 •41409 •4,87& •41948 •41951 
37181 i810I •10171 .,134,n &'7716' 202161 36191 •174121 P257151 

S/OEPTH• ,7 27192T 23190& t5aOS8 b, '732 "'' 18bb •41448 •41873 •41948 •41953 
a) l&17X 21,21 •10131 •127131 70817¥ 202181 3710I •173151 !125be n 
= S/DtPTti11 •• 21,~u,4 2l1C.23 l 5107' 61891 • t. 775 114,431 •41870 •41948 •4,953 

35 1 81 2&,1§1 .9,9:1 •l211U 73817' 203101 n,u •17le01 •2'::Hh01 
S/OEPTl'ls 15 271078 23.380 151094 71022 •11&97 •41415 •418&8 •4e948 •4,953 

.ss.ox i!S,91 .. 9,&I •ll71U T&tuU 203121 37121 •112,'51 •25'514% 
SI Of PT ti= •4 2&1767 21,1n 15, 10s 11128 •lt&34 •4,403 •418&6 84194'8 •4,9'53 

34,U 25 141 ... 9131 ttl ll,5' 79\,&l 203131 31131 •1721 u .,z54,8X 
SIDEPTt1• 1.S Z&15i8 a11044 1s,111 11210 ., l e584 .. 4,393 1!14,8&4 •41948 •41953 

n.sx 25,0l .11,21 •110191 au.u 203141 lT1ll •171181 •254,51 
SIDEPTl'I• 12 Z6e358 221938 1s.1a 712bT •\15414' •41386 •418&3 .,41941 •4195] 

S314I 24.71 1191 ll w10',0l ...... , 203151 37141 •1Tl1&1 .. 2s11,2x 
S/DE::PTM• .1 261257 221874 t5,11R 71302 •11521 .a,382 e4,862 .4,947 •4,9'S3 

lJ.i!I 24151 e9,0l •108,0l ...... , 203,U .57141 •\71151 .. 251.1101 
S/DEPTl1• 10 l&.22J 2la853 151114' 7,313 •11520 •41l8l •4,862 w41947 •4,953 

31,U 24151 •910• •t071U ...... , iOlabl 37,41 •171141 •25410% 



CASE 2•A 

TABLE ll•OlME~SJONLESS VERTICAL VELOt:ITV t:OMPO!'if NT FlfLD1ataDEFlNED IN EQUATION (22) 
THETA • 10 10,0 20,0 30,0 50,0 1s.o 100.0 13010 180,0 
fTA/HEIGHT• ,85T .111 , 1.12q , 177 ... 060 ... 129 •1141 • 1143 •.143 

1.11. 7X 30,n .. 10191 •l44a21 615.n 200.u 35,n •1&8,&l .. 250,1.11 

SUFff AC~. ,ooo 81027 91!t2~ 6,941 2•1"2 1lbS ,0!>8 1001 ,ooo ...... , q2,u 871 n 75,51 .. 19.1.11 ••••••x ...... , ...... 1 ...... , 
S/DEPTH=t1l ,ooo 7,&74 ...... , q2,2x 
SIOEPTH:110 1000 &.807 8,b9~ . &, 703 ...... , 92.ox 87,TX 7&,&X 
S/OEPTHa ,q ,ooo 5,qq1 7, 7ZS &101& ,,qf)q ,:u1 ,054 1003 ,ooo ...... , 91,81 87,'!IX' 7&.51 •9,81 ...... , ... , .. , ...... , ...... , 
S/DEPTH• .s ,ooo s1221 b178~ ~.3J4 117&7 .lo7 ,049 .002 .ooo ...... , 91. 7X 87,41 76,51 •8a61 ••••••1 ...... , ···•••I ...... , 
S/DtPTH= ,7 ,ooo 4,489 51871 4,&5& t .5&0 .212 ,044 ,002 ,ooo 

O") 

······~ 
91,51 87,21' 7&,'Sl •7161 ...... 1 ...... , ...... , ...... , 

(,i:) S/OEPTl'IC ,6 ,ooo J,790 4,988 3,983 1134& ,2Jb 1018 .002 ,ooo ...... , 91 ,u 87,U. 76,U •&18l ...... , ...... , ••••••1 ...... 1 
S/DEPTH• .s 1000 :s, 119 41 SZ41 3,313 let29 • t 98 ,032 1002 ,ODO ...... , 'Hell 87101' 76,U •6111 ...... , ******I ...... , ...... , 
S/OEPTHs I" .ooo 214&9 3.278 2,64& ,907 1 lbO ,02& .001 ,ooo ...... , 91 .zx 87 .u . 1&,u •5151 ...... , ...... , ...... , ...... , 
S/DEPTI~• ..s .ooo 1.en 2,44(1 1,982 a68l .120 10lq .001 .ooo 

...... 1 911 l" 86 19X' 76,U •5eU ...... , ...... , ...... , ******I 
S/OEPTtO: ,2 ,ooo l 1ll8 1,ei2c; 1,3ZO ,457 .oa1 ,013 .001 .ooo 

••••••x 91, U 86,91' 7tt,3X ...... , ...... x ...... , ...... , ...... , 
S/0!'.PTH• • t ,ooo 1 •07 ,eq 1660 .zzq ,01.10 ,006 1000 .ooo 

••••••1 4'1, u 86,H Tb,3X ...... , ••••••:.: ...... , ...... , ******X 
S/DE.PTH• ,o 1000 .ooo ,ooq 1000 .ooo ,ooo .ooo 1000 1000 

******X ******X ...... , ******" ******" ... , ... , ******X ...... , ...... , 



CASf. hA 

TABLE IlJ•DtMENSlDNLESS HORIZONTAL ACCELERATION CO~PONENT FlELD1 1 •• DEFINt.O JN ~QUATION (21) 
TMETA !I .o 10.0 2010 :so. 0 5010 1s.o too10 13010 180.0 
rTAIHtlGHT• ,857 1713 14l4 It 11 ··060 •112" •1141 .,141 •.143 

4t,7l 101q1 •l01Cfl •144,21 bl5.71 200.u 58.ll •l68e6X •l5ne4l 

SURl'ACt. .ooo 3051218 35017"0 a115,ssq 71e8CfJ 12,026 feCfl6 10 1n 1000 •••n•x q4,21 9010l n,01 •12121 ••••••X ...... , ...... , ...... , 
SIDEPTH•ltl 1000 2Cf7,t9l ...... , q4,u 
SIOEPTH•ltO 1000 278, no 339,862 245,204 ...... " o,n 89,71 79 1U 
SIDEPTH• 19 .ooo 2b210lq 3271895 24" I 0 72 741358 121sn 11994 .101 ,ooo ...... , U,3l 89141 7910% 1t7e91 ••••••I ••••••x ...... , ...... , 
S/OEPTH= 18 100n 247,917 117.293 242,852 76e850 131109 21oq2 1106 .ooo ...... , cn.91 8911" . H,Ol •4 .1 x ...... , ...... , ...... , ...... , 
SIDEPTH• ,7 .ooo 215,875 108.025 2411618 7910lt 11,640 21181 I 11 l .ooo 

...:J ...... , 92.n 88,81 78191 •1101 ...... , ...... , ...... , ******X = S/Df PTHa •" .oo~ 22r;.735 300,0t>l 240.434 en,907 l41tos 21259 .11 s ,ooo ...... , q2.:sx 88151 78191 1. 61 ***'*'" ...... , ...... , ...... , 
SIDEPTH• .s ,ooo 211.us 2931371 21q,.ss2 8;?.1484 t4.S02 2,325 1118 .ooo •••o•x q2,0l 88,n 78,81 3171 ••••nx ...... , ...... , ...... , 
S/DEPTH• ·"' ,ooo i?101•57 287,9143 238,413 831766 1418Z8 2,380 .121 ,ooo ...... , 9l18X 88111 78,8X '!i13X ...... , *'*'**X ...... , •••••U: 9/0EPTM• tl 1000 Z05152b 283,Tl~ 237,650 84e759 1c:,1084 21423 .1 i?l ,ooo ...... , ql16X 87•"' T8 17X 6151 ...... , ...... , ...... , ...... , 
S/OEPno1 12 1000 20111106 280174~ 211.088 851465 151267 214S4 112s 1000 •••u•x 111 ·"" 87181 78,71 7141 ...... , ...... , ...... , ...... , 
SIOEPTHa 1 l 1000 lqq1752 278,961) 2:56,744 851888 t'.1.377 21472 1126 ,ooo ...... x qs,n 87171 7817' 7191 ...... , ...... , ...... , ...... , 
S/Df PTM• 10 ,ooo tq910J7 278136$ 2361628 86102" 151414 2147" .120 1000 ...... , q11n 87,7X 78,71 a.ox ...... , ...... , ...... , ...... , 



CASE 2•A 

TAHL.E IV•OIMENStONLESS VERTICAL ACtELf:.RATION COMPONENT FIELD,,,,DEFINEO JN EQUAT lOt.i ( 2'1) 
T1-4ETA • .o 10 • ., 20,0 30,0 so.o 75.0 lOOaO 13010 180,0 
ETA111ElGHh ,8~7 • 713 ,424 1177 "'oObO ... 129 •ol4l •al 43 .. ,143 

4t,7X 3019l •10,9¥ •144,2l blSoU 200 I lX 38,lX •lt18ebX w2~0 1 4X 

SU~FACf;. •294,324 •l5'5a2U9 44,915 109,475 521427 9, 777 1,590 1070 .021 
93,CIX 67 1U 1'10,U 115,n 121.ex ••••••x ******X ...... , ******X 

S/Dt'.PTH:ll a 1 •272.7bb •149,Ul 
92,8l a1.2x 

S/DtPTH:t10 •2'120247 •135,481 3716"2 lOLl,'785 
92,U e1,u 144. u t 14,4X 

SIDEPtt-4= ,q •213,458 •1211368 30.183 91,803 47,959 9, 12b 11488 10bS ,02'5 
92,~X 8'7,ox t49,4X lt4,8X 120.u ....... , ....... , ******X •••u•x 

SIOf.PTH: ,e •tllb,177 •1071419 23,994 19,bl3 42a817 80219 lo3'12 oOS9 .022 
92,4X a1,ox t5S,3X 115, 2X 120,0X ...... , ...... , ••••••x ...... , 

S/DEPTHC .1 .. u,011q9 @93. 5'H 1Ba874 b8,t49 310604 7,275 l 1 l 89 .053 ,019 
~ q2,2X 86 19' tbl14X 115. sx 120. ox ******X ******X ******X ••••••:'41 ..... 5/0EPTl1: tb •tlS,333 •79,904 p1, b4& 57,?.89 l2oH1 b. ?.<17 11030 104b 10lb 

92,U 86,9X ...... , 11518X 11•h9X ...... , ••••••X ••••••X ...... , 
S/DEPTf1= ,s •llt,199 •&ba35l 11.1s1 46,952 271010 s,2q2 ,Bob 1039 .on 

92,0X 8b,9l ...... , llb,tX l1918X ...... , ******X *****•X ...... , 
5/0tPTH= • 4 .ae,22tt •521CJ24 8,244 37,0117 2tebSl 11 0 2b2 ,&98 • 0 31 ,011 

92.01 86 18X ******X 1U1,3X t t 9. ex ******X ••••••x ******X ******X 
S/Df:.PTH: • '3 •b5,bS3 •]CJ,598 5,795 27,1186 1ba2b2 3,2L5 .~27 e024 ,008 

91,9t: 8b 18X ••••••x 11615X 119e8X ******X ...... , ••••••x ****•*X 
SIDEPfH: .2 1!114',5,S25 •2b,353 l,b8t 18,\82 lOe8S3 2.1so ,lS3 101b ,005 

9t.9X 86,81 ******X lltt,6X ••••••x ...... , ******X ...... , ...... , 
S/OEPTH: • 1 •2l1b89 •1], tb2 1178& 9,048 5,430 1,077 o 177 1008 ,003 

9l.8X ******X ...... , ...... , ...... , ••••••x ******X ...... , ...... , 
5/0£PTH• ,o ,ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo ,ooo ,ooo 

***••*X ...... , ...... , ******X ...... , ••••••x ******X ...... , ...... , 



CAif: 2•A 

TABLE v~oI~f~SlON~ESS DRAG FORCE' CO~PON!NT Fif~D •• ,,DEF?NfD IN ElilUATlON [ 25, 
Tt4ETA • ,o 1010 2010 3010 so.o 75,o 100,0 13010 110,0 
ETA/HEIGHT• ,857 ,713 1420 I l 7T ... 060 •ell9 •1141 •1 l4J •1143 

4t171 n,n d0,91 •144121 635171 200111 38,:SX •t681U •l5014' 

SURFACE 90&,960 645,488 245e541 "91199 •31067 •t•.oei •23,0~9 .21.aoo •ll18SO 
02,.n 48 111 •22,41 •4115,:n ...... , ...... , ...... , ...... , ...... , 

S/0EPTl1•1el 842. 737 6\9,947 
59,41 4b•51 

SIOEPTH•l•O 751138] 556,066 221.1•& 47,941 
581&1 451n .. 20,91 •386181 

S/DEPTH• 19 604,626 494,4S1 20'1e80b 441088 •21660 •1715&7 •211310 •221032 •221079 
57,CJI "5121 .20,sx ...... , ...... , ...... , ...... , ...... , ...... , 

S/Df PTl"I• 18 S8t,801 U418t6 1821278 llt194l •2e248 •15aS61 et8 1950 •19e583 •19,62& 
S7 I"" 4'11n @201 u ...... , ••••••I ******I ...... , ******I ••••••I S/Dt.PTH• 17 5021 Sil 3761895 159164& 35,530 •1'880 •u,sn •lft,57! •171115 •17.172 

'I Se, 191 44,n .,.9,81 ...... , ...... , ...... , ...... , •n•••I ...... , 
~ S/DEPTH• ·' 425,656 3201437 ll&,c,39 101888 •le'Sll9 •ll 1t>02 •14e200 ... 1111687 •141'11• 

5C> 141 1u1n "19 1U ...... , ...... , ....... , ...... , ...... , ...... , 
S/OEPTH:s ,5 :S'Ste'.H8 2«>51208 tt4e t 17 26,0CIS •1e249 !!19 1fl4f> •ll 18i?9 •121239 "l21i?o6 

56 1 l I u,u ... 9,q~ ******X ••••••x ...... , ••••••I ...... , ...... " 
SIDEPTH• 14 2181868 210,CJ85 C)l 1371 211036 •1972 •71702 .C),llbl .9,791 w91813 5t;,8X 41,n •19121 ******X ••••••x ******X ••••••x ******X ******" S/Df PTH• I .5 207,89t 15715514 681SSt lS1894 •1713 •S17b8 •71094 .7,345 •7. 359 

'!tS,51 43,11 "191U ******X ...... , ******X ...... " ...... " ...... " 
S/DEPT11• ,z 138,000 1041.713 4'5,709 101652 • I 4ti8 •l.841 

·"· 729 
1111e89'l wQ,906 

ss·"" 112,91 .19,ox ...... , ...... " ...... , ******I ****'*" ...... , 
S/OEPTH:s 1 l 681821 52,ZC>O 22.857 51141 •1232 •1 ·•1~ •2elb" •2111118 •211653 

5513¥ 4Z, 91 ******X ...... , ...... , ...... , ******X ...... " ...... " 
S/Of.PTt1• 10 1000 1000 1000 ,ooo 1000 ,ooo 1000 .ooo ,ooo 

******" ******" ...... , ******X ...... " ******" ******X ...... , ....... , 



USE Z•A 

TABLE ~l•Dl"ENllON~!91 IN!RflA 'ORCE COMPONENT 'IELO•••eDEPINEO IN EQUATION l2•> 
THUA • .o 10.0 zo.o Jo.o 50e0 1s.o 100,0 uo.o 1eo.o 
EU/HEIGHT• ,857 .1u •• z,. .111 •e060 •eta• •ellll •elU .,1111 

•1.11 JOe•I •101•1 •lUeZI 615171 zoo.u J81JI •lft8eH .250,111 

IUR,ACt ,ooo ZHelTI JZ1 .10~ 248,515 80,01• u.•u 2,zzs .1u .ooo ...... , •z.11 88,51 n.11 •5eSI ...... , ...... , ...... , ...... , 
&/DfPTH•ltl ,ooo Z~le156 ....... '2e51 
SIOfPTH•ltO ,ooo 2211,JH 2••·•1q 21•.•os ...... , 9Ze2' 88,51 78,81 
8/Df PTH: •• .ooo 1•7·J" U512l• 2151400 n.•se. 12.••1 z,on elOfl 1000 ...... , 92,tl 88,JI 78181 ltll ...... , ...... , ....... , ...... , 
SiDf.PTt4• ,e ,ooo 111,'921 232,•8• 1'1,094 H,1'J 11.711 le87t e09fl ,ooo ...... , •t,9' 88,21 18,81 4111 ...... , ...... , ***'**I ••••••I 8/0EPTH• ,,. ,ooo 14117111 2011n~ lH,810 5815'1 10,JT] l 1ft65 1085 ,ooo 

4'J ....... ,, 181 ee,11 18111 5eU ••••••x ...... , ...... , ...... , 
w S/Df PTH• •• ,ooo U4e682 1711331 1421 Tf>I 50e597 e,•es l 1443 ,0741 ,ooo ...... , 'He&I ae1n 18,71 514'1 ...... , ...... , ...... , ...... , 

S/DEPTH• ,5 ,ooo 102,541 l4116h ua, 180 42e4l5 7,554 1.zu 1062 1000 ...... , 91151 87,91' 181n 6151 ...... , ••••••I ...... , ...... , 
SI DEPTH• . " ,ooo et.t54 1121ftZQ 94,891 341110 6,087 ,978 ,oso ,ooo ...... , •t,51 87,81' 78,11 7101 ...... , ...... , ...... , ...... , 
S/DEPTH• ,J ,ooa H,J58 84 I 04(' 11 .0•2 25,682 415•1 ,ne ,038 ,ooo ...... , 91 ,41 87,n' 18,11 1.u ...... , ...... , ...... , ...... , 
SIDEPTH• •' .ooo J9,9'8 ss.u~ 41e356 l11U8 J,073 ,094 1025 1000 ...... , 91,ll 81,71 u.n 7111 ...... , ...... , ...... , ...... , 
SIDEPTH• •1 .ooo S9e9l8 21185~ n,,,., 815•8 t,540 .zu ,otl ,ooo ...... , 91,JI 11,11 111n ...... , ...... , •••••U ...... , ...... , 
5/Df PTH• ,o ,ooo 1000 ,ooq ,ooo .ooo .ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 2ttA 

TABL~ VII•OIMENSIONLESS DRAG MOMENT COMPONENT FlELo •••• oEFINED IN EQUATION czn 
THETA • ,o lO,o 20,0 :so.o 5010 7510 10010 13010 18010 
!TA/HElGHTc 1857 , 713 14il4 1177 eeObO "1129 •e 141 • 1143 •1143 

41.n 10191 elOe91 •141.1,21 us,n 200.u .S8,:U •lb8e6X •250e4X 

SUi;lf' ACE 5bl)1828 382,JOT ll2a298 2J.et19 .. , .11& .9.392 •111210 •lla510 •111594 
bb1ll 52121 •2418X ...... , ...... , ...... , ...... , ...... , ...... , 

SIDfPTH•lel 4881014 3531113 
bt,JX 1.18. JI 

S/OEPTH•ltO J92 105Z 201618 1131198 22.589 
601 u 47 1U .22101 ...... , 

S/OEPTH• 19 3091597 2l8eOb6 9l19i~ 181931 •11331 •711112 •11,610 •91915 •11,916 
Sfl,2X o,n .21. :n ...... , ...... , ...... , ...... , •·••***X ...... , 

SIOEPTH• 18 a39. to7 11113&1 121781 15.408 .,981 •bo2bb •'11581 •71834 wT,850 
58,U 451U .20,e1 ...... , ..... u ...... , ...... , **~'**X ...... , 

S/OEPTl-I• 1'1 1 H1Slt 133,907 551808 l21lOC? •• 705 •41715 •5,805 11511197 116,0lO 
..:J 51 1 TX 1.14,91 -2013' ...... , ...... , ...... , ...... , ...... , ...... , 
~ S/DEPTH• ab 1i91bh 9'111'8 411048 9108b •1490 •31494 •412b2 w4a40b !!14,416 

57.0l 44,41 .. 191n ...... , ...... , ...... , ...... , ...... , ...... , 
5/D!PT11• ,5 881113 e.tt,eU 28,530 ba424 •• 324 "21418 •2.958 ,.J,ObO .1.oe.t1 

5&,SX "3e9X •19 1 &1 ...... , ...... , ...... , ...... , ...... , ...... , 
S/D£PTH• •" 561156 U11.1os 181270 41172 "'1 l qq •1154.S •11eq3 •l1qse 1tl19o2 

Sb,OX 43 1 51 ••••••X ...... , ****'*" '***'*" ...... , ...... , ...... , 
S/OEPTl'1• 13 3S,l04 2:S,tt99 l0128t 21 .573 •1t08 •180& •l10b4 •l.tOl •11104 ss,n *'''*'" ******" ******" ...... , **'*'*" '''***" ...... " ...... , 
S/Df PTHa 1l 131824 101484 4,S7t l10bl •1041 e,384 •1473 .. I 4'90 •14'91 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPT"1• • l 3i44:S 21614 11143 iZ&T .. 012 1t109b •1118 111122 •1123 ...... , ******I ******X ...... , ...... , '"''*" ...... , ...... " ...... , 
5/DEPTl'I• 10 .ooo .ooo 1000 1000 .ooo .ooo 1000 1000 ,ooo ...... , ******" ...... , ******" ...... , ...... , ...... , •••••u: ...... , 



CASE 2•A 

TA81.E Vlll•DIMENSIO~LESS I~ERTIA MOME~T COMPO~ENT Ft~Lo •• ,.oE,INED IN EQUATION (28) 
THETA • ,o so,o 2010 10,0 5010 75,0 100,0 11010 18010 
ETAIHEIGHTs ,857 ,1u a4.Z4 , 177 eaObO .•.129 • t 1" 1 e,143 •, 143 

41,n 101n •10a91 •144,21 us,n 200111 Je,11 •lb81bl •250141 

SUR,ACt. ,ooo 1621006 184101~ 129,'547 181593 61510 1.on .os:s -1000 ...... , <U,SI 88181 76,81 •11t01 ...... , ••••••I ...... ,. ••••••I 
SIOEPTH•l•l ,ooo 148.881 

••••••l 92191 
S/DEPTH•110 1000 118,671 t541l9tf 120,121 

••••••I 92,&l e818l 78191 
SID!flTH• ,9 1000 931009 122168~ 91 ,478 121496 s.6~D ,904 1040 ,ooo 

******I 92141 88,H 78 14"1 1Etl ******l ••••••I ...... , ••••••I 
S/Of.PTH• ,s ,ooo 11, 100 95,C?oz 761781 26,070 4,561 • 731 1017 ,ooo ...... , cn,21 88141' 78,81 2.11 ...... , ...... , ...... , ••••••l 
SIDEPTH• ,7 ,ooo 53.200 11 .eu '58,b14 201224 3,558 ,571 1029 ,ooo 

~ ...... , 92,0I ee,.n' 78,U 3111 ...... , ...... , ...... , ...... , 
(.11 S/Of PTH• 16 ,ooo 381200 s2.o~~ 42,947 1'5e02b 2,b56 ,426 t02i! 1000 ...... , 91 iel 881 ll 78,SX 4181 ••••••l ...... , ...... , ...... , 

S/DEPTH• • 'S 1000 26aOl5 35,71~ 29,753 to.531 t,870 ,300 ,015 1000 ...... , 91,n es.ox 78,U 5181 ...... , ...... , ...... , ••••••1 
SIDEPTHll •" 1000 1&.185 22,652 19,00l 61792 11210 .194 .010 ,ooo ....... , 91,51 87,91' 1e,n ...... , ····••l ...... , ...... , **'***I 
SIDf PTH~ 13 ,ooo 91102 12.ur 10,b71 ~.en ,68b .110 a006 ,ooo ...... , ...... , 87,U 78, 71 ...... , ...... , ...... , ...... , ...... , 
S/OE.PTH• .2 1000 4,ooq 5,591. 4, 717 t. 715 ,307 1049 .oo.s ,ooo ...... , ...... , ...... ,' ...... 1 ...... 1 ...... , ...... , ••••••I ...... , 
Slt"EPTH• 1 l 1000 ,991 1119~ 1.181 1430 ,017 .012 .001 ,ooo 

••*••U ...... , ...... , ...... , ...... , ...... , ...... , ...... , ****•U; 
SIDf PTH• .o 1000 .noo ,ooq ,ooo 1000 1000 1000 ,ooo ,ooo ...... , ••••••• ...... , ...... , • •••••• **'***I ...... , ...... , ...... , 



CUE i•A 

TABLE lX•DIMfNIION~ESS DYNAMIC PRESSURE COMPONENT FIELo ••• ,DEFlNEO IN EQUATION (29) 
THETA • ,o 10.0 20,0 30,0 '50.0 75,o 100,0 uo.o 18010 
!TA/HfIGHh 1857 .11 :s ,4~4 1177 •·060 .,t29 •• 141 •1t43 •,141 

41111 J019l •10,91, •144,21 63'5.11 200.u 38,31 •168161 •250,41 

SURFACE 117Ut 11426 I 8Q. 7 .:sss •1120 •• z59 •1281 •1285 •1286 
41101 li14l •8191 •141101 us.n 2011sx 45,11 •169,81 •257,91 

S/DEPTH•lel t,68& 11417 
42,0X 321ox 

SIDEPTH•l10 11645 11394 185·3 ,361 
110 I 71 31,11 .T,91 •l361'n 

SIDEPTH• ,9 t,609 hHCI 1898 1316 •1t13 •• 2~8 •1281 •1285 •1286 
39161 30131 •6191 •ll61lX 669151 201,n 45,91 •169161 .257,qx 

S/OEPTH• 18 t 1S7' 11356 1H2 ,J90 •1106 •• 256 •1281 •1285 •1286 
.18 1SI Z9," •61U •117161 707101 208,21 46,21 •168181 •256,91 

S/D!PTH• 17 11549 11340 18116 1uo2 •1099 11,25!> .,2a1 •t285 •1286 
-.J :n ,e>x 28181 •5151 •110181 74418' 208151 46,41 •l681U •256101 
0) S/DEPT11• ,6 11526 1,326 ,He ,411 •1094 •1254 a,281 •1285 • 1i!S6 

3&,71 2&121 .s,01 •1os1n 78119' 208.91 46,51 •tb71SI •255,21 
S/OEPT"'• ,s 11506 113 t" ,eto 1420 •• 089 •.253 •1i!80 •1285 •,266 

l6,0I 21,11 •41bl •l00,91 816191 2oq.2x 4f.117X •1&710% •2'>4,SX 
S/OEPTH• 14 t,490 11305 18'7z 1426 .,oe5 •12'>2 .,280 •1285 •1286 

35141 21121 •4121 •97,5l ••••••I 209141 40181 •16&,bl •2S4,0X 
S/O~PTH• 1l t.478 11297 1873 .432 •e082 •• 2s2 .,2ao •1285 •1286 

l4191 2&1n •4101 •95 101 ····••I 209161 4&19X •1&6121 •253,bl 
SI DEPTH• .2 l14b9 11292 1814 ,us •10&0 •• 2r;1 .,280 •1285 •1266 

341bX 2&,11 .J,81 •9:S.21 ...... , 20917X 4b,91 •166101 .2s3, n 
S/OEPTHll 1 l l,4b4 11289 ,814 ,43'1 •1079 •12s1 .,280 •e285 •1&?8& 

34,41 2b151 •l.71 .,92121 ••••••I 209,81 47,ox •165,91 .. 2~3. u 
S/DEPTHa .o l14ft2 11288 1814 .418 .. 018 •• 2s1 .,280 •1285 .. ,28b 

14.31 2fl151 •3171 •91191 ••••••X 209,81 47,01 •lbS18X ·2~3,0X 



CASE 2•A 

TABLf x.vARIABLES DEPENDING ONLY ON PMASf. ANGL~ 

.o 20.0 3o,o 5o.o 7•;. 0 100,0 

(t) DIMENSIONLESS KlNE~ATlC ~Rff SURfACf BOU~OARY CONDITION tRROR 
LINfAR WAVE THEORY REPRESENTATION,,., OEfINED IN EQ

0
(35) 

SURfAt~ ,ooo ,oot ,001 .002 .002 1001 •,001 

(2) DI~ENSlONLtSS KINl~ATlt fREF SURfACE BOUNDARY CONotTON fRROR 
STREA~ FUNCTION THEORY REPRESENTATION,,,, OEflNEO IN EQ,(35) 

SURF At~ ,OOO w,000 •1000 1000 •1000 eOOO •,000 

Cl} OlMENSlONLlSS DYNAMIC fRE~ SURf Atl 80UNOARY CONDITION ERROR 
LINEAR WAVt THEORY REPRESENTATION,~,, OEflNEO IN EQ

0
(3bl 

SURPACf ,011 ,011 .ooq ,oo& ~.002 •10\0 •• n11 

(Q) DlMENSIONLtSS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERRO~ 
ST~EA~ FUNCTION THEORY REPRfS~NTAT,ON,, 01 OEflNfD IN fQ,Cl7) 

SURFACf • 1 001 • 1 000 .,oOO 1000 ,OOO 1000 1 000 

•• 002 •• ooo 

•• ooo .ooo 

.062 • 011 

.ooo .ooo 



CASE 2eA 

TABLE XlwOVERALL WAVE ,.RAMET~Rs, •• 00 NOT OtPEND ON PHASE ANGLE OR ELEVATION 

(\) Ot~~~SlONLESS wAVE LENGTH 
DEFINED IN EQUATION CJ7) 

.1e1 c s.4x~ 
Cl) OI~fNSIONLESS AVERAGE POTENTIAL ENERGY 

DEFINED IN EQUATION (38) 
- ,i94 C w69,8X~ 

C3> DIM!NS10NLESS AVERAGE KINETIC ENERGY 
DEflNtD JN EQUATION (39) 

- ,Jlt C •62,0X) 
C4) DI~ENSIONLESS TOTAL AVEREGE ENERGY 

Dff!NED IN EQUATION (40) 
,605 ( w6518I) 

(5) DIMfNSJONLESS TOTAL AVERAGE E~~RGY FLUX 
DfftNEO IN EQUATION (01) 

,5•t ( •67,61) 
(6) DIMtNsIONLESS GROUP VELOCITY 

DEFINlD JN EQUATION (42) 
,977 C •1e1X) 

(7) DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
D£FIN[D JN EQUATION (41) 

,6l8 ( •61,91) 
(8) DIMENSJONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRlCTION 

OEflNED IN EQUATION (44) 
,859 ( •12141] 

(t) DIMENSIONLESS TOTAL AVfRAGt MOMENTUM FLUX TRANSVtRSE TO WAYE DIRECTION 
~!FINED JN tQUATION C4S) 

,168 ( •82181) 



--1 
ca 

CASE 211A 

TABLE XICCONT)•OYERALL WAYE PARAMETERS••• DO NOT DEPEND ON PHASE ANGL~ OR ELEVATION 

* (10) DIMENSIONLESS ROOT MEAN SQUARE KINEMATIC 'REE SURFACE BOUNDARV CONDITION ERROR 
Dff?NlD 1111 EQUATION (46) 

LINEAR e001~1b STREAM FUNCTION 9 000000 

( ll) DIMElllUONLESS ROOT MEAN SQUA~E DVNAMIC FREE SURFACE BOUNDARV CONDITION 
DEFI~EO IN EQUATION (41) 

LINEAR e00Tj!88 STREAM FUNCTION ,0·001•1 

( 1 &! ) 0111n.NSlONLESS MAXIMUM KINEMATIC FREt. SURFACE BOUNOARV CONDITION ERROR 
DE'INlO IN EQUATION (0) 

LINEAR ,0018i6 STREAM FUNCTION ,000000 

( 1.S) DIMENSIONLESS MAXIMUM t>YIOMlC f'R~E SURFACE BOUNOARV CONDITION fRROR 
DffIN~O IN EQUATION (47) 

LINt:AR 1011230 STREAM F'UNCTION 

C14) DIM~NSlONLESS KINEMATIC FREE SURFACE BREAKING PARAMETER 
DEFINED IN EQUATION (48) 

LtNiAR 1098&98 STREAM FUNCTION 

ClS) DIMENSIONLESS DVNAMle FREE SURFACE BR~AKtNG PAR•METER 
DEFINED IN EQUATION (49) 

LINhR 1003029 STREAM FUNCTION 

.000681 

a16ll1l 

ERROR 



CASE "2.S 

19TH ORDER STREAM FUNCTION WAVE THfORY 
OEFINUIONS 

• DEEP WUER wot LENGTH, CALCULATED P.RO.,. LINEAR WAVE. TH~ORY' LO• (Glb.28318) •T .. 2 

H 
T 
DP• 
PSI 

• WAYE H!?GMT G • GRAYlTAT!ONAL CONSTANT 
• WAVE PfRIOD X(N) • NTH STREA~. FUNCTION COEFFICIENT 
• WAT!R DEPTH L • WAVE Lf NGTH 
• VALUE OF STREA~ FUNCTION ON THE FREE SURFACE 

WAVE CHARACTERISTtf.s 
~/LO • e001946 DPT/LO • e005000 
~/DPT • e389164 
L/LO • el99023 P5I/CG•H•T1 • •.000574 

LISTING OF Dl~fN8IDN~ESS STREAM FUNCTION COEFFICIENTS 

X( l)/CH*T•G) • •• J08370 .. 01 lC( 2)/CH•T*G> • •eU23U•01 
X(. ])/CH•T•G) • •• ~95747-02 )(( 4)10"T•G) ~ •,38061j•Ql 
XC 5)1(H•T•G) • •t209993•02 X(, 6)/(H*T*") • •e 115105•02 
-XC 7)/(H*T•G) • •e62l967•03 XC 8)/(tfU*G) a •.333323•03 
XC 9)/CH•T•G) • .,17547j.03 X(lO)/fH*T*G) • .,,07159•04 
X(11)/(H•T•G) • •,460021•04 XCl2)/(l-l*T*G> • •,228248904 
XCU)/(H*T•G> • •·110152•00 X(14>1CH•T•G) • •,513319•05 
X(15)/(H•T•G) • •tl28718•05 X<16)/(HU*G) • •,952306•06 
X(lf)/(HtT•G) • •el532fl0•06 XCl8)1(H•T•G> • •,988441•01 
XCt 9)/(H•T•G> • •el55384w08 



CASE 2•B 

TABL~ 1•0I~fN5lON~ESS HORIZONTAL VfLOCifY COMPONE:.NT ~IELD 111 1D~FINtD IN EQUUlON (&?1) 

THETA • ,o 1010 20,0 3010 5010 '7510 10010 i:so10 180,0 
ETA/HEIGHT• 1904 1bOb 12211 10S1 •10711 •10C15 •109fl •10"o •109• 

441'7X u,u •10fl13l ••••••X 50b1U 2lb1SX 91SX •29816' w420 15X 

SURI' A Ct:. 3Q1015 22108fl '71b7~ 1847 •l1b91 -31181 el1i?20 sl122" •31222 
47131 2011x •119151 ••••••• 52b1]l 24510X 4101 •321,n e449,U 

S/DEPTM•t1l n.1s4 
100,0X 

S/D!PTH11lt2 lt .•11 211917 
41 1 U 11111111 

S/Df.PT.H•lel J0,258 211413 
40·'" u,ox 

S/DEPTH•110 i9,07'5 2110b5 a,02' 1888 
:se1n lbeTX •108,1)1 ...... , 

S/DEPTH• ·" 28100 i!01bC1b 81'lfto 11198 •21&58 •31180 •31219 •l1224 •l122i? 

= h17I 1515X •9•10X ...... , 5291'll 244151 412X •3211n •44C1 17X 
..... S/Df.PTH• 18 2111se 20 I Sf>fl 81&43 11471 •21•0'! •ltl7b .3,21• w:S1224 a31222 

34,81 14141 ·•215i ...... , 51619" 244,:U: 415" 9320 I 71 •44• 1 n 
S/DEPTH• ,1 26,:S9' 20,075 8187C1 1, 713 •215'!18 •le 172 •31219 •l1224 .1.222 

33111 u.n .S'7 10X •793, 1" 54319X 244121 41TX .:s1•.n •448. 41 
S/DEPTH• 1b 25,758 l•.eu C1107S 11C120 •21517 •:S1lb9 •3,219 •S1224 .,3,222 

111u 1214' w82,bX wb9!,2:C sso1n 244101 41C1X •31819" .u112x 
SI DEPTH• iS 25.2l9 1111,uo 91233 210114 •lt481 w31lbb •11218 •l.224 .:s,222 

10,u l l 16" w'7C11 u •&27,lllX 556,0!C 243191 s,ox w318eU •114&13" 
8/DEPTH• . " 241804 1•14lb 9,358 z12l5 •2t451 •3, U1l •31218 •:S.224 .:s,222 

zq.u 10.111 •7be5X •58019'C Sblh 8" 2n.ex 5121 •l171~X "'445 I SI 
S/D!:PTH• •l 24,4n 1•1:SOl •1452 21345 ,.z,42e •l11&1 •31218 •lt224 1131&?22 

l8,lX 1014' •74,SX w')481SX 5b4t1l 243, n: s,Jx •ll11U •444 1 9X 
SI DEPTH• .2 Z4e249 1•1204 91518 Z,422 ,.z,412 1131lbO •le218 •le2l4 w3,2C"!2 

27. 7" 10,ox •7.3121 •5271 u 5b'7eU 243171 51:SX •llb18l """"·"" S/DEPTH• • 1 241112 t9et4b 99557 2,4&9 •2tll01 •31l!:ill •31218 •11224 •l1Uz 
27111 11118" w72e4X 111515,0X '5b911X 2431 71 514l •31b·*'' •444,2l 

S/D!:PTH• 10 24,0bT 11111u1 9,570 i!,484 •2131118 .1,1~11 •3,218 wl1224 •l,222 
21,zx q, TX .12,u •511, u 5&'11U 2431&X 514l •31bt5l •444. u 



CUE Z•B 

TABLE Il•DIME~8IO~L!S8 Vf:.RTICAL 
I 

VELOC I 'rV COMPOtvENT FI!Lo •••• oEFINEO IN EQUATION (22> 
TH~TA • .o so.o 20.0. ;so,o so,o 75,0 soo,o uo.o 180,0 
l!TA/HElliHT• ,904 e60b .z2s ,031 •• o79 .,095 .,o9ft •e096 .,096 

44.71 1a,sx •106,J. ••••••I 506,SX 2Jb,5X 9,5x •l9816X .11zo.sx 

SURPACE ,ooo Ue484 9,41. 4e423 eb44 .0~1 ,003 •1001 ,ooo 
...... x 94 18" 80.61 58,SX •320.111 ••••••X ••••••x ••••••x ~··•••X 

S/DEPTH•t13 ,ooo 
••••••x 

S/DEPTHllltl ,ooo ll,953 
***••*X 94,61 

S/DEPTH•lel ,ooo l0156l ...... , 94,11 
S/OEPTH•l10 ,ooo 9,288 a,oi.2 4,316 ...... , 94,ll tt7,5X o4,U 
S/Dl!PTH11 19 ,ooo 8, tt t 7.b&t 31979 1ft09 1048 1003 •1001 ,ooo = ...... , 9410X 87,41 b4,5X ••••••x ••••••X ••••••x ...... , ******X 

N S/DEPTH• ,a· 1000 1.01 fl· o,764 315b8 ,SS4 1044 ,001 •1001 ,ooo ...... , ,:s,sx 87,n\ o4,9X ••••••x ...... , ...... , ...... , ...... , 
S/DEPTH• .1 1000 51998 5,8H 3,t46 ,4q5 ,039 ,001 •1001 1000 ...... , 93171 n.21 b5 12X ...... , ...... , ...... , ...... , ...... , 
8/De:PTH• ,6 1000 5,037 4,9ftl] 21113 1431 ,034 1003 •1001 ,ooo 

••••••I 93,~I 87,U b5,4X ••••••x ...... , ••••••x ••••••x •••••*I 
S/DEPTH• ,s ,ooo 4112'!5 4,tl4 2,212 ,305 .029 .002 •1001 .ooo ...... , 9314' 87,tl o5,ftX ...... , ••••••X ••••••x ...... , ...... , 
S/Df PTHI! ·" ,ooo 3,254 1,2<ilo le8l5 1295 1023 .002 •1000 1000 

...... x 111,n 8710¥ 6511¥ ••••••x ******I ****"*" ••••••x **••••X 
SI DEPTHS ,3 1000 2t414 i?,457 t ,313 1223 .018 ,001 ... ooo ,ooo 

******" 93,n 87,0I ft5,9X ******l ******X ••••••x ••••••x ******X 
S/DEPTH• 1l ,ooo 11596 ltftl3 ,917 • t 50 .012 ,001 -.ooo 1000 ••••••x 91,.?X 8b19~ f.15191 ******" ••••••x ******l ••••••x ******I 
SIOEPTHll 11 ,oon 1794' ,815 1459 .o75 .006 ,ooo •1000 ,ooo 

*'***'" 93,21 86,91 ...... , ....... , ****••X ******" ••••••x ******" 
S/OEPTH• .o ,ooo ,ooo ,ooo 1000 1000 .ooo ,ooo 1000 1000 

•••n•x ******" ...... , ******X ******l ...... , ...... , ...... , ******I 



CASE 2•8 

I 

TABLE Ill•Dt~r~SIDNLE8S HORIZONHL ACCELERATION COMPONENT FIELDee11DEFINED IN EQUATION ( 21) 
T11ETA • .o io,o 20.0 :so,o so.o 1s.o 100.0 uo,o 180,0 
EH/H!IGHTr ,qo4 ,bOb ,228 .Oll •• 01q •• oq5 •• oq& •• oq& •.04'b 

441U 1s1n •to&.n *****•X 50&18X 21ei.5x 9,sx •2q81bl •420,Sl 

SURFACE .ooo 491171b 3"31bOt l 01652 19,C,8Q l1b20 10H .,oq:s .ooo ...... , 9b 18X Q0,8l b71cn; ••••••t: ...... , ...... , ...... , ...... , 
S/OEPTrUH 1 l ,0011 ...... , 
S/DEPTH•l12 .ooo 475.855 ...... , qtt.11 
S/OfPTl1•1el . I 000 4.55,'59& ...... , qe,,u 
S/OEPTl1•110 .ooo 400.&80 337 ,275 t47.5b7 ...... , 9&1 tl 9017' b813l 
S/DEPTM• 19 1000 l70,555 'H01140 1'54,39'; 21.3qq 1o7l'i ,058 ... oal ,ooo 

<:I:) ...... , q5,ex qo,sx &9118X ...... , ...... , ...... , ...... , ...... , 
~ S/DEPT11• ,8 .ooo 31.141742 32312&2 1&01113 231287 1.esa ,oqo •1071 1000 ...... , q5,5X 90,n 7l1ox ...... , ...... , ...... , ******" ...... , 

S/OEPTH: ,7 ,ooo 122,01 3101842 lbQ,853 2a,qao 11qCJo 1117 •t0b2 .ooo ...... , Q5 1 2X 90121 1119X •lq814l ...... , ****'*" ...... , ******" 
S/Ol!PTH• . 16 ,ooo l04 14q6 3111035 lb81729 2&1a&8 21108 , 138 !!'105'!s ,ooo ...... , q41c,x 90,0l 12,u •l8l10l ******" ******" ...... , ...... , 
S/OEPTH• 15 ,ooo !891411 305,qbO 1711841 27.741 2,211 1154 ... oso .ooo ...... , qa16X 891qX ' n.2x •l&71bX '*''**X *****'" ******X ...... , 
SIDEPTH• 14 ,ooo 2171410 :so11704 1 71J,274 2817 1H 2,?q1 11b7 .. ,046 1000 ...... , Q4,4l sq,ex n1u •157,U ...... x *'****X ••••••x ...... , 
S/DEPTH• 1J ,ooo 2&B,2ll7 2Q8,3lll 17&,oQY 2q16lll 2,165 ,177 .,,041 ,ooo ...... , 94,2% 8fl16X n,qx •14Q19l ******X ...... , ...... , ...... , 
S/OE'PTH• ,z 1000 261,800 2Q5,89b 177,:Sbl 301?.05 2,u15 1t8a •1041 ,ooo 

•*****X 941tl eq,ox 7"1U .. 14a,ex ...... , ******" ******" ...... , 
8/0f PTH• • 1 ,ooo 257 1C,7l 2Q4,42l 1781104 3015&1 21445 ,188 .,oao ,ooo ...... , q11,ox eq,sx 1u1n •l'lt18X ******X ...... , ...... x ******X 
S/OEPTHa 10 ,ooo 25t1170l 29l1qz8 178.l'lq 301b7q 2,ai;,s 11aq .. ,03q ,ooo 

******X qa,01 89,51 1a,31 .. 140.ex ...... , ...... , ...... , ••••••¥ 



CASE Z•B 

TABLE IV•DIMEN&JONL!SI VERTICAi. ACClLER~TlON co~PONENT FlELDe111DE~INED IN EQUATION C24) 
TH!:TA • 10 l0 10 zo,o I .S010 so.o 7510 10010 13010 180,0 
ETA/HEll;MT11 1•04 ,ftOCt 1Zi 1031 •1079 •1095 .,o•• •109Ct •1096 

44171 1818' .10•1n ••••••I 506181 23ft151 9,51 •298161 •4i:?0,51 

SURP'ACE 946619!50 •75,1l4 11101nb UTe644 i:?le793 21014 1133 •1013 •103• 
95191 7'5141 10•1u u1,u 141161 ...... , ...... , ••••••1 ...... , 

S/DEPTM1ti1J •4411540 
100,01 

S/D!PTH•l1i! •S97.J08 •1710!51 
95 121 75191 

S/D!'PTH•S11 9JS4 115'ft •79,JOS 
9!!1e u 1814' 

S/DEPTM• le 0 .:5141514 •781488 1651401 1351851 

siDf PTH• 
9'!,01 80,21 108,91 l 09 I Tl 

,9 •Z761J05 .n,2•5 14012'12 Ul 1i:?S4 li:?1482 11901 1127 ... ooe •1012 
= '14,81 et 14' 10'f,U lO'f18I ...... , ...... , ••••••I ...... , ...... , 
~ SIDEPTH• ,6 d"o1112 ..,0,26ft tl8109tf 106,887 201415 l17H1 1116 •100l .,023 

'1411' 8&!131 109191 109191 ...... , ...... , ...... , ...... , ...... , 
S/DEPTH" 17 •2061293 •6J1&a4 98,379 u,778 l81i:?i:?6 11524 1104 1001 •1017 •11.•1 83,0I tl 0. 41 110. 01 ••••••I ...... , ...... , ...... , ...... , 
8/D!PTH• •• •l 1J18S8 •56,JOZ ao,731 181932 151871 l 13l4 1091 1003 •1012 

94151 83,41 110,•1 ll 0 I 01 ••••••I ••••••I ...... , ...... , ...... 1 
S/DEftTHI! •' •142,769 •47,9fll 64110 651338 151410 l 1117 ,on 1004 •1009 

94151 es1n 111.ll 110111 ...... 1 ...... , ...... , ...... , ...... , 
SIDEPTHlt 14 •S ll1&48 •Jq,ooq 501245 !il 1973 101844 ,902 ,ou 1004 •,006 

'4141 141U tt 1 1 TX 110121 ...... 1 ...... , ••••••I ***'**I ••••••I I/DEPTH• tl .as,u2 •Z9e•10 Jfteht 381801 81201 ,682 ,on 1004 •,004 
94 1 11 8'1131 111191 110.zx ...... , ******I ••••••.I ...... , •••••*I 

SIDEPTH• 12 .55151' •t•.•02 241010 i:?5,780 51500 1457 'Oli:? 100J .,002 

'"·JI ...... , 112121 110,21 ...... , ...... , ...... , ******I ****•*I 
S/DEPTH• •1 •l?,64• •••• ,8 t119U l2e8f>4 2175• 1229 ,01• 1001 •1001 

t4,Jl ***'**I ...... , ······" ...... , ...... , ...... , ...... , ...... , 
I/DEPTH• 10 ,ooo ,ooo ,ooo 1000 ,ooo ,ooo 1000 1000 1000 ...... , ....... , ******I ••••••I ...... , ••••••I ...... , ...... , ...... , 



CASE 2•8 

TABLE V•DlMENSlONLESS DRAG roRcf COMPON!NT FilLD11,.D[fI~ED IN E&JUATION ( 25, 
THHA • ,o 1010 iO,O 30,0 5010 75,0 100,0 110,0 180,0 
ETAIHl::IliHTa ,904 160f> ,2~8 • 0:s1 .. ,07q .,oqs •1096 •1096 •109ft 

41'9 TX sa,ex •to•,n; ****••I 506,81 236151 9,51 •2"8161 •420151 

SURFACE 10071948 500,9'71 8813Qft 41069 •61065 •91661 •91q72 •101008 •91993 
6310l 27,91 •269,6~ '*****I ...... , ••••••• ...... , ...... 1 ...... , 

SID!:PTH•l1l 94tf 15Zo 
100,01 

llOEPTH•l12 844,744 Oel1546 
!>5181 2s,n 

SIDEPTH•t1l '49,ll& 4:U.1492 
541ll u,n 

SIDEPTH•110 &&1.184 n111u 8218~· 41060 
52 I IJI 221.a -2311'7~ '*'***I 

S/DEPTH• ,9 5191673 3471678 7611~5 J.9n •51569 •91022 •CJ,323 .,9,357 •9,343 
cc SS ,8' 221ox •224.2 ...... , ...... , ...... , ...... , ...... , ...... , 
CJ1 SI DEPTH= 18 503 1Slq 1051538 68,e~o 31710 •41877 .e.012 e8,28'7 •81318 •81305 

50 181 21,:n •21'7,9~ ...... , ...... , ...... , ******I ...... , ...... , 
SI DEPTH• 17 u1,ae2 264,664 6l1l'f7 :S1Sl5 •41211 •'71004 •71250 •'71278 •7 1 26'7 

4',81 20,u .. 2121b~ ...... , **'***I ...... , ...... , ...... , ••••••• 
SIDEPTH• 16 SU1920 2241881 s11q1 l.183 •3156'7 .5.999 •61il" ·•·238 •b1229 

49,01 20,01 •Z0812~ ...... , ...... , ...... , ...... , ...... , ...... , 
SID~PTH• .5 i98,97Z l86aOiO 44,7 8 21779 •2·'"3 w4 1CJ96 •5,178 .~1198 •5,191 

48,U 19.51 ...... ~ ...... 1 ...... 1 ........ ******I ....... , ...... , 
8/DEPTH• ,4 U1t1431 1471919 3611~3 2e::S09 •21335 •11995 •4,142 •4el59 •l.l1tss 

o.a1 19111 ...... ~ ...... 1 ...... , ...... 1 ...... , '**'''I ...... , 
S/DEPTH• .1 1751751 1101419 2712 3 11784 •le 140 •21995 •3e107 •31119 e3 1 l14 

47, 1.11 18,81 ''****I ...... , ...... , ...... , ...... , ...... , ...... , 
S/D!PTH• .z 1161429 '71,J66 u,2~1 1,214 •11154 •l,996 .z,071 •l1079 •i,016 

47111 18,61 ...... , ...... 1 ...... , **'***I ...... , **'**•I ...... , 
S/DEPTH• 1 l 571q95 3fJ1fJ09 CJ,1~0 ,bu ··51b .. ,998 •11036 •leOllO •11038 

46,91 '*''**I •••••U, '**'**I ...... , ...... , ...... , '*'***I ...... , 
I 

S/OEPTH• .o ,ooo ,ooo ,o~o ,ooo .ooo 1000 1000 1000 ,ooo 
**'*'*I ...... , ...... ' *''***I ...... , '*****I ...... , ...... , ...... , 

I 



CASE 2•8 

' TABLE Vt•DI~fNS!ONL!SS INERTIA ,ORCE COMPONENT FlELD,,,,OEFtNlD IN FQUATION (2&) 
THETA • ,o 1010 20,0. 30,0 so.o 75,0 100,0 130,0 180,0 
F.TA/HElGHTa ,qo4 ,60& ,21.8 ,011 ... 01<1 e,oq~ .,0<1b •• oq" •,09b 

44,n l818X •to6,3% ••n•u 506.lll 2.Sb,SX q,sx •2'i810X •420,Sl 

SURF A Ct: ,ooo 407 10fl0 33<1,tdz 170,728 26.21q 2,084 '137 .,osl ,ooo ...... " 95,U n,zt 68,3% •21'i,8X ••••**" ...... , ...... , ...... , 
8/DEPTH•11l ,ooo ...... , 
S/DEPTH•l12 ,001. Je9,fl45 ...... , 95121 
S/DEPTH• le l .ooo 144, UO ...... , qs,ox 
S/OfPTH•1,0 1000 J021 J48 30<1,260 lfl81934 ...... , 

"". 81 qo,o~ n.u 
S/Df PTH• ,9 ,ooo 2til 1824 275,8 0 151,826 24,785 l ,<178 1114 .. ,047 1000 

Cl:) ...... , <14,7" aq,ql n,ox •l69,8X ...... , ...... , ...... , ...... x 
~ S/DEPTH: ,8 1000 228,oO 2u.223 138,092 2215411 11800 ,u1 .. ,039 ,ooo ...... , 94, 1.n: 89,81 73,31 •lbl14l ...... , ...... , '**"*" ...... " 

8/DEPTH• 17 1000 194,141) 211.2a2 121,836 20·13" 1afl07 ,11& ... 032 ,ooo 

****'*" 94,41 89, n\ 73,U ••••••x ••••••x ***"'" ...... , '*****" 
S/DE::PTH• I fl 1000 h31407 179,634 1051151 t 7,5&0 t,402 • t 04 •• 021 ,ooo ...... , 941n 89,7' 73,81 ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• 15 ,ooo 1311737 t481C1t1 88, 116 l4a848 1,t86 ,089 •1021 ,ooo ...... " 94 1ZX H,bX 73,91 ...... , ******X ••••**" ...... , ...... , 
S/DEPTH~ I 4 .ooo 105141• 1181615 10,eos 111019 ,q61 ,on •·017 .ooo ...... , '"·ll 89,U 14,tx •••••n ...... , ...... , ...... , ...... , 
S/Df PTH• ,3 ,ooo 781160 88,tiZt 53,282 q,o91 .121 ,056 •1012 ,ooo ...... , 94,0I 8C1,U 74 1 21 ...... , ...... " ******" ******X ...... , 
S/DEPTH• .z ,ooo 51 1 680 58,CJtT 35,604 6.104 1488 ,on •• 008 ,ooo ...... , 94,0X 8C1,51 1'11 ii ******l ...... , ...... , ...... , ••••••X 
8/Df PTH• • 1 ,ooo 251712 291409 tT,827 '.'9064 • 24-5 101' •t004 ,ooo 

******l 94101 8C1,51 ******" ...... , ...... , ******" ...... , ...... , 
8/Df PTH• iO ,ooo .ooo ,ooo .ooo .ooo ,ooo 1000 ,ooo ,ooo ...... " ...... , ******I ...... , ...... , ******" ...... , ...... , ******" 



CASE i!•B 

TABLl Vll•DJ~ENSIONLESS DRAG MOMENT COMPONENT ~l~LDa•aaDEFlN!D lN EQUATION ( 27) 
Tl1E"TA • ,o 10,0 iO,O JO,O '5010 7!>,0 100,0 uo.o 180,0 
ETA/HEIGHT• 1904 ,bOb .22~ .011 •• 019 •• 095 .,09b •e09& •109& 

44, 7l 18181 •l06all *''*'*X 506a8l 236,SX 9,sx e298ebX •420151 

SURF'ACf. 7&21851 324,911 "". 89J l1~so •31059 •41&64 •41801 •41817 •4,810 
10.sx ll,31 .1.u,u ...•.. , ...... , ••••••X •*****X ...... , *'****X 

S/OEPTl'UI le 1 685,lb8 
100,ox 

S/OEPTH•lei 554,315 J03 1ta88 
59,51 28,U 

S/Of.PTri•l11 '644,28!> 249.5&0 
~7,lX 211.21 

S/OEPTl1=110 l'St,887 202.0~9 39,18:8 la540 
55,bl 24aU •252,'61 ...... , 

SJOEPTM: 19 274.403 Ht0,617 12.eo~ t,Olb •2··595 •Ua0&9 •4a19b •4,211 •4,20U 
co ~u.ox 21,n ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~ SJOl:.PTH= .s ;?09.b4~ 124,itOb 2&,bbl la284 •2100b •31211 •31315 •l1327 •31322 

s21sx zz, n ...... , ...... , ....... ••••••% ...... , ...... , ...... , 
S/OEPTH• 17 t551t17t 94.141 201904 1,nu •t.50& •21455 •2a538 .2.547 •i!,543 

5t alX 21, n ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• 1& llt.bb9 &8127" 1'5abb5 .879 •1e088 •la802 •118&4 •11871 '"11869 

so.a 20,sx ...... , ...... , ******" ••••**" ******X ******X ...... , 
SIDEPTH• .~ 751925 4b,89:S 11.os,o ab57 ... 744 •le2~0 •t.295 • l 1100 "112c,e 

491 lX 20.11 ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE"PTH• . " 47afbu 291742 71 l &,7 ,44b .. ,470 •• 799 •e829 •• en .,e:so 

'68. '51 ******" ...... , ...... , ******" ******X ...... , ******" ******" 
S/DEPTH• ,3 2&,Sli! lb16l3 4,071 .202 •• 2&2 •1449 .,4bb •1468 •a4&7 

••••••x ...... , ...... , ******I ..... ~, ...... , ...... , ...... , ...... , 
$/DEPTH• • C! l l 1b7l. 11146 t.82l ,120 •all& •• 200 •• 201 •• 208 •1208 ...... , ******I •••***"' ...... , ******" ...... , ...... , ...... , ...... , 
SIDEPTri:s • 1 21'102 11811 • 45 ,7 1031 1110211 •• o!>o .,052 •1052 •1052 ...... , ...... , •••***" ...... , ...... , ...... , ...... , ...... , ...... , 
S/D!PTH• .o 8 001) .ooo ,001p ,ooo 1000 .ooo ,ooo .ooo 1000 

******I ...... , ...... , ******" ******" ...... , ...... , ...... , ...... , 



CUE 2•B 

TAALl ~IlI•OIMENSlDNLfSS INERTIA MOMENT CUMPONfNT FtlLo •••• oEFINlO lN !QUATION (28) 
TMfTA • .o 10.0 20,0 .so.a ~o.o 75,0 too.o no.o 180,0 
ETAIHE.lG11T• ,CJ04 1606 122.S 10ll •107q •10CJ~ • 10CJb eeOCJb •• 0961 

44, 1X t8.8X •tOb,]X ••••••X so&.ax 236,SX q.s:i •298ebX •420.SX 

SURF AC~ .ooo 2so.:se.2 1891814 811813 11.e61 e9l7 1055 "102CJ 1000 
••••••X 9b 10X 88151 &2111 ...... , ••••••I ••••**X ••••••x . ••••••X 

SJDEPTH•1e3 1noo 
••••••• S/DEPTH•1e2 1000 j!5q,150 ...... , ,s,n 

S/DEPTH•1e1 ,ooo 206,7&2 
••••••• 95,U 

S/Dt:PTH•leO 1000 1fti!e8U t58,3flo 8l,008 ...... , 95121· 90,21 11181 
SIOEPTH• ,q ,o.oo li!b1250 ll01654 67,ftbt l0e'S22 ,839 105~ •1024 1000 

~ ...... , 95 101 90111 'n.n ******" ...... , ...... , ...... , ...... , 
= SIDEPTH• .e .ooo q§,857 98,881 S4,292 8et»Z3 ,ft88 ,04b •• 017 1000 ...... , 94,8" 90101 72,&X ...... , ...... , ...... , ...... , ...... , 

5/DEPTli• 17 1000 70,828 74,87!5 42,104 ft18U ,543 .o:u •1012 1000 ...... , 941fltl 89,91 7!,21 ...... , ...... , ...... , ...... , ...... , 
S/Df:PTH• 16 ,ooo 501443 54,4H 311261 5eJ41 1410 1030 •e008 ,ooo ...... , 94,51 89,n 73,51 ******" ******X ••••••I ....... , ...... , 
SIDEPTM• 1S .ooo 3411 u 11,soo 21,895 3et151 .291 .022 •• ooe. .ooo ...... , 94,lX 8917X n.11 ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• ,a .ooo 21el59 C?l18ZT 14e107 2e37CJ .190 ,014 ... 001 .ooo ...... , 94,21 89,bl 73,91 ...... , ****•U: ·••••••x ....... , ...... , 
SIOEPTM• ,3 .ooo S1e810 tl.3i6 7.915 teSS7 ,108 .ooe •e002 ,ooo ...... , ...... , ****•*I **••••I ••••••x ...... , ...... , ...... , ...... , 
S/DEPTH• • i! .ooo s.1es 5,898 'S.!>57 .eio' ,049 ,004 •tOOl .ooo ...... , ******I ...... , ...... , ...... , ...... , ...... , ...... , ******l 
8/Df PTM• 11 ,ooo 11287 11471 .~1 el53 .012 ,001 •eOOO 1000 ...... , ...... , ...... , ...... , ...... , ******" ...... , ...... , ****•*I 
SJflf PTM:I ,o ,ooo ,ooo .ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ******" ******I ******I ...... , ...... , ...... , 



can z.a 

TABLE lX•D!MfNStONLF.81 DYN•14JC PRfSSUR~ COMPONENT FJ!LD •••• DE'J~!D JN EQUATION Cl9) 
T~HA • .o lOeO zo.o :so.o 50e0 75.o 100.0 uo.o uo.o 
E.TA/HE.lGHTs ·'04 .1106 .2~e ,u1 •• o79 •w095 .,Ofl6 •e096 e,Ofl6 

44.TI 11181 •106,J~ ••••••l 506.81 23•151 9,51 •298161 •4Z01SI 

8UR,AC£ 1.eu 11115 .4~5 .o•Z •• t58 •el90 •1192 • 1l9C! •el9Z 
111.:11 22,41 e'81T'il ...... l 5toe81 256151 Jle"1C •301111 •442.91 

S/DEPTH•ltl l 1715 
t00101 

S/DEPTH•l,Z 11708 11z10 
44 1U 221zx 

S/DEPTH•l1l 11618 11t98 
42,21 21,u 

S/DEPTH•leO 1.5•5 lel85 14,0 1065 
40,51 zo,u •87,41C ...... , 

S/DEPTH• .9 11548 l 1173 .s~s ,086 •• 1s• •• 1•0 •• 1•2 •el92 •• 1•2 

= 38,81 201:51 •71 i't\C ''''''" 515e51 2S61H lt19X •301111 •442,91 
co SIDEPT"4• iB t 1sn 111.Z ,5~5 , 104 .,1sz ··18' •1192 •1192 •11Ci2 

37131 19,n •7016', •705,81 s24,ox 256171 JZ,41 •301101 •442181 
S/DEPTH• 17 114112 l 1151 ,Si'l2 1120 ••14fl •1189 •1192 •1192 •1192 

3'5191 t9eU ••4,CJI e5'7,H 53.2· u 256,81 32e9l •299181 •441131 
S/DEPTH• • Cl 11441 le14l ,S'S7 .1 n •• 146 •el89 •el9Z •·1•2 •• 192 

J4,71 18,u eCI0141 •524,91 539e5X 25710l 33131 •2CJ818X •440 101 
8/DEPT"4• ,5 11416 11133 ,s:~e ,145 ., 144 •1189 •1192 •1192 •1192 

33,61 1&111 tt56191 •414151 546101 257eU 311H •29&,ox w4l9e01 
SI DEPTH• 14 113'16 l1 ll6 .577 1154 ul4Z •1188 •1192 •1192 •1192 

12.11 t 1171 e54121 1143'11 u s~1.n Z5T,a 33181 .2n.n •4138, u 
SIDEPTH• I :s t.l8o 11 tzt ,5,~4 1l•l .. 1141 •1188 •1192 •1192 •1192 

3z.ox 11,u •52131 •414151 556121 251121 34111 •296i11 ,.431 1u 
S/Df PTl'1• 12 t.l,,, l 1117 15~'1 1166 •1140 •1188 •1192 B1t'n •1192 

311sx 171 ti w!S0191 w]98 1SX 55'1151 2s1.n 34121 .. 296131 •43&191 
S/DEPTH• 11 t1JU 111111 1S\92 1tb9 ··l3' •1188 .,192 •1192 •1192 

J1,zx l710I w50,u w]8'1tl 5bl15I 257131 34111 •296, u •4l&1bl 
S/Df PTH• ,o 1,ho l 1 l U 1S 1~s 1110 •1U" •1188 •1192 •1192 .,u2 

11,u 1•1'11 94'119~ "'3861 ti 562121 251_.n :u,n •2CJ610l 1t4J&,5l 



THETA• 

CASE 2•8 

TA8Lt XeVARIABLfS DEPENDING oNlv ON PHASE ANGLE 

,o lo,o so.o 1s.o 100,0 

Cl) DIMENSIONLESS KINEMATIC FREE SU~FAtE BOUNDARY CONDITION ERROR 
LINEAR ~AVl THlORY REPR~SENTATION,~ •• D~FINED lN EQ.(35) 

130,0 180,0 

SURFACE ,ooo ,003 ,nos .001 ,008 1004 •• 002 .,oo• •tOOO 

(2) Dl~ENSIONLlSS KINl~ATIC FREE SURFAf.E BOUNDARY CONDITDN ~RHOR 
STREAM FUNCTION TMEORY REPRESENTATION,,,, DE,INED IN !Q,Cl5) 

SURFACE . ,000 ,OOO • 1 000 ,ooo •1000 . 1000 •1000 .,OOO e,OOO 

(1) DlMENSIONLlSS DYNAMIC 'RlE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVl THEORY REPRE6ENTATIDN,9,, DEFINED IN EQ,(3•> 

SURFACE 1023 1021 1017 1011 • 1004 •e019 •1021 

(4) DIMENSIONL!SS DYNAMIC FR!E SURFACE BOUNDARY CONDITION ERROR 
STREAM ~UNCTION TH~ORY REPRF.SENTATXDN,,., DEFINED IN fQ,(37) 

SURFACf. e,OO! •1001 1000 1000 1000 1000 ,000 

.022 

.ooo .ooo 



«:) .... 

CASE 2•8 

TA&LF XI•DVERALL WAVE PARAMETERS••• DO NOT DEPEND ON PHASE ANGLE OR ELEVATfON 

Cl> 

CZ) 

()) 

(0) 

(5) 

<•> 

(7) 

(8) 

(9) 

DIMENSIONLESS WAV! LENGTH 
DE'lNlO IN EQUATION CJ7> 

.199 ( lle41» 
DIMENStONLEIS AVERAGE POT!NTJAL ENERGY 

DEFINED IN EQUATION (38) 
.ill <•13•··1~ 

Dt~ENSlONL!SS AVERAGE KJNETl~ ENERGY 
O!FtNED lN EQUATl~N CJ•> 

.zso c~110,11~ 
OtMEN810NLE8S TOTAL AVEAEGE ~NERGY 

DlfJNED IN EQUATION coo> 
1 44• Ce1Z5e31~ 

OtMeNSIDNLESS TOTAL AVERAGE ~NERGY FLUX 
DEFtNtD IN EQUATION (01) 

. ,434 <•128,.I} 
OlMENSIONLESS GROUP VELOCITY' 

O£FlN~D IN ~QUATIDN (42) 
.•71 C •leSI> 

DIMENSIONLESS TOTAL AVERAGE ~OMENTUM 
DE~INED IN EQUATION C43) 

- .0•1 <•114••1> 
DtMENSIDNLllS TOTAL AVERAGE ~OMENTUM FLUX IN WAVE DIRECTION 

Dl,INED JN EQUATION (44) 
•• 1, <•141171) 

DIMENSIONLESS TOTAL AVERAGE ~OMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 
DE~INED IN EQUATION (45) · 

,179 Cw173ell) 
I 



CASt 2•8 

TABLE XlCtONT)eOVERALL WAVF PARA~~~ERs ••• DO NOT DEPEND ON PHASE ANGLE OR ELfVATION 

* (10) DIMENSIONLESS ROOT MEAN SQUA~E KINEMATIC 'RtE SURFACE BOUNDARY CONDITION ERROR 
DE,IN!D IN EQUATION C4b) 

LIN~AR ,004~&2 STREAM FUNCTION ,000000 

Clll DI~tNSIONLESS HOOT ~EAN SQUA~E DYNAMIC fREE SURfACE BOUNDARY CONDITION ERROR 
OEfINEO IN lQUATION (47) 

LINEAR 1015~&9 STREAM FUNCTION ,000433 

C12) DIMENSIONLESS MAXIMUM KlNEMA~lC FREE SURFACE BOUNDARY CONDITION ERAOH 
DEFINED IN EQUATION tab) 

LINtAR eOOT~14 STREAM FUNCTIO~ ,000000 

(13) OlHtNSIONLESS MAXlMU~ DYNAMIC FREf SURFACE BOUNDARY CONDITION ERROR 
Df~INED IN EQUATION (41) 

LINEAR 102~598 STREAM FUNCTION ,002207 

(\4) DlMEN&lONLtSS KINEMATIC FREt SURFACE BREAKING PARAMETER 
OE~INEO IN EQUATION (48) 

LINtAR ,191~75 STREAM FUNCTION 

(15) DIMENSIONLESS DYNAMIC FREE SURFACE BREAKING PARAMETtR 
DEFINED lN EQUATION (49) 

LINtAR e0058b9 STREAM FUNCTION ,t44b09 



CAU 2•C 

l'TH ORDER STR~AM FUNCTION WAVE THEORY 
DH lNlTlONS 

LO • DEtP WATER WAV~ LENGTH, CALCULATED ~RO~ LINtAR WAVE THEORYt LD•CGlb,28318)*T**2 

H • WAY! H~IGHT ~ • GRAVITATIONAL CONSTANT 
T • WAY£ PERIOD ~(N) • NTH STREAM FUNCTION COEFFICIENT 
DPT • ~ATER D~PTH ~ • WAYt LENGT~ 
PSI • VALUE OF STREA~ FUNCTION ON THE FREE SURFACE 

wAVE CHARACTERISTI~S 
H/LO • ,002q25 DPT/LO • ,00'5000 
H/DPT • ,5850ct7 
L/LO • ,210547 PSI/CG•H•T> • •.ooo&J8 

LISTING O~ DIMENSlON~[SS STREAM FUNCTION COEFFICIENTS 

)(( t)/(H•HG) • 
XC 3)/CH•T•G> • 
X( 5)/CH•T•G> a 
X( 7)/(H•T•Gl • 
X( ct)/(H•T•G) • 
X( 11) /(H*T*G> • 
X(l3)1(H*T*G) • 
)((15) /(H•T•G) • 
)((17)/CH•T•G) • 
XC ICJ) /CH•TtG> • 

··?41 na..01 
··~0'5h4•02 
··ii174&'5•02 
••',78ctl 14-03 
•1ii7b7CJhOJ 
•• '1'27108•04 
··~•4232•04 
•1,876138•05 
•1243012•05 
•• ,&n932•0b 

X( 2)/(H*T*G> • 
X( 4)/(H*T*G) • 
'IC( b)/CH*T*G> • 
)(( 8)/(H*T*G) • 
)((10)/(H*TtG) • 
X(12)1CH*T*G) • 
XC 14) /(H*T*G> • 
X(16)/CH*T*G) • 
XCl8,ICH•T•G) • 

• 1 1083\l•Ol 
•,l60i14•0i! 
e,U14lb•02 
•,4bctct2b•OJ 
•, lb127J•Ol 
•,52b4ctl•04 
• 1 1&223bw04 
•,467439•05 
•,126184•05 



CASE 2•C 

TABLE l•DlMENSlONLESS HORIZONTAL VELDClTV CD,_.PONENT Fl!LD,,.,D~FINED IN EQUATION CZt> 
TH!TA • ,o 1010 20.0 Jo,o '50e0 1510 100,0 13010 180,0 
ETA/HUGHT• ,92'7 ,1110 1 ll6 •1014 •• 068 •1072 •10U .,on • ,on 

46,11 •4,81 .sos,n ...... , 'J7511I 27'101 •19181 •42115% •589 141 

8UR,ACE h,884 11,239 31693 •1601 •2el17 •21344 •21346 .2,357 wi?,355 
5t 121 .2,ax eJ57,H ...... , 619,81 i!97ei?I •ll e&X .os. sx •650141 

8/DfPTH•S1'5 is, '773 
100,01 

S/Dr:PTH•t14 13,415 
soo,ox 

8/DfPTH•l1l Jt,366 
42161 

S/DEPTl1•t12 29,58'7 11 ,o94 
3•,411 ·•]111 

S/DEPTH•l1l 28,044 1618'1 
t.:i 36,31 •4121 
~ S/DEPTH•t10 u, Tto 16,68'7 4,02:1 

33,11 •'51ll •Jl6,01: 
S/DEPTH• 19 25,559 u,aee 41452 .,395 •21ZOl •21JU •21347 .a.151 •2,354 

·J0,51 ·•·11 •27418~ ...... , 618171 2•61 ll •ll141 100. °' too,ox 
S/DEPTH• ,a 24,STI 16 1300 1,8 0 •,t86 •2,116 •21342 •21]48 •21356 •2,353 

U,91 •'1101 •245121 ..... u ft23ell 2cas111 •31,0I •4'75141 •651,01 
l/DEPTHw • '7 U9'7S8 161127 511!2 •• ooo •21154 •2,:u2 •21149 •2a356 •2,352 

25161 . .,,,, •2UeSl ...... , •211&?1 zq5,:n •301U •474151 •651,U 
S/Df PTH• ,6 U,038 1 S,91J 5,)93 1161 •2elJ5 •2.341 •2e350 .2.1ss •21J~i? 

n,51 .e,n •207,U ...... , 630181 294191 •l0,31 •413.41 •649181 
8/DEPTH• ,5 121462 151138 516C!T 1298 •21 t1' •Z1340 •i!,350 .2.1ss •2,l!tl 

21,61 .9,41 .19s.01 ...... , 634101 2u.•1 •lo.ox •412,SX •648.•x 
8/Df PTt4• ,4 22,002 151U6 s,111 1411 •21105 .2,:uo •21350 .2.1ss .2 • .1s1 

io,u •l01U •185,91 ••••••• •:S6161 294,41 •l91U •471t71 •647,•I 
8/D!PTH' ,3 lle'lt 15,ua 514'06 1491 •2•0•5 •21340 •2eJ51 •i1J5S •2,35t 

u1n •l016X •17'· 31 ••••••I 618171 l94,21 •l911X •411 tu ••46,81 
S/Df PTH• 1l 2t.1104 1'5-574 5,997 ,560 •21087 •2,3l9 .2.:s51 •2135!) •2,lSl 

18101 •10191 •l74,9X ...... , uo.n 2941 ti •29161 •470171 •646111 
StDEPTH• •• 21 ,an 1'1536 610~1 ,598 •21082 •2ell9 •21151 •21355 .2,.ss1 

17151 •1l1U •t72,H ....... 641121 294101 •29151 •470151 •046101 
S/DEPTH• 10 lt.208 151523 6,069 ,610 •21081 •21339 •21351 •21355 •2,350 

11131 •111!1 •171141 ***•••I 641151 294,0I •29151 •470e4X •645,81 



CASE i!•C 

TABLE Il•DlMENSIO~LESS VERTICAL VELOCXTV C0"4PONENT FIELo •••• oEFihEO IN EQUATION (22) 
THETA • .o 1010 20,(l 30,0 5o.o 75.0 too.o 13010 ·t80 .o 
EU/HEIGMT• 19l.7 ,470 I -16 •• 014 ••Ob8 •• 012 •1072 •1073 •• 013 

4t>, 11 •"181 •3051?l ...... , 575.11 i!19a01 •141e81 •427151 •589 141 

SURFACE .ooo 14e04q 71?8CJ 21559 1240 ,ooo 1007 1006 1000 

••••••I 415,0X 811?1 u,qr. ...... , ...... , ••••••x ••••••I ******X 
S/DEPTH•l1S .ooo ...... , 
S/DE.PTH•114 ,ooo 

····••I 
S/0lPTH•11l .ooo ...... , 
S/DtPTt1•l12 1000 12, 7qo ...... , 94,91. 
S/DEPTl-1:::1111 ,ooo 111251 

~ ...... , 
q4 • ' ' C.11 S/DEPTM:110 1000 91sst o,8l2 ...... , q4 15X 84,n 

S/OEPTH• ,9 .ooo 8,'70 b, 130 2,3&9 .2zq ,001 ,oo& 1005 1000 ...... , 94111 841n 40,4'1. ...... , ...... , ...... , ...... , ...... , 
SIOEPTH= 18 1000 7,391 51458 2,145 1209 100l I 005 1004 ,ooo ...... , 94, u 84,21 Ill I 6'1. ...... , ******X ...... , ...... , ...... , 
SIDE::PTH• .1 10on 61296 41747 1111107 1187 ,oo.s ,004 .ool ,ooo ...... , 94101 84,21 42. bl ...... , ...... , ...... , ...... , ...... , 
SIDEPTl-i• 10 10on 51273 41059 11b57 • l b4 • 0 0 4 1001 1002 ,ooo ...... , in 1sx 84121 4J,4X ...... , ...... , ...... , ...... , ...... , 
S/OE.PTH• ,5 ,ooo 4,J09 3,.S75 1,:scn 1 llq • 004 .002 .002 1000 ...... , CJ:S17X 84,2X 4" 1 01 ...... , ...... , ...... , ...... , ...... , 
S/DEPTl'I• 18 .ooo 39J92 2ebCJQ l.tn .111 1003 1002 .001 1000 ...... , en. bl 84, u 44,oX ••••••x ...... , ...... , ...... , ...... , 
SIDEPTl'i:::I ..s 1000 21'513 2~017 1851 1085 ,oo.s .001 ,001 .ooo 

••••••x CJ:S15l 841: u 4..,,ox ...... , ...... , ...... , ••••••x ******X 
S/OEPTl":S .2 .ooo l16bO 1~'34 J .s10 1057 .002 1001 .ooo ,ooo 

******X 93,51 81.1~,U ...... , ...... , ...... , ••••••x ******X ...... , 
SIOf PTH= .1 1000 .8211 11bTt ,286 .ozq 1001 1000 1000 1000 

*****'X 9l14X .... ~., ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of.PTH• .o ,ooo 1000 11000 .ooo 1000 ,ooo .ooo 1000 ,ooo 

•••n•x ...... , ****~U ...... , ...... , ••••••x ...... , ...... , ...... , 



CASl i•C 

TABLE lll•DIM!NSI0NLt8S HORIZONTAL ACCt~tRATlON COMPONENT FifLD,,,,DE,lN~D I~ EQUATION (23) 
THlTA • ,o lOeO 20,0 so,o so.o 15,0 100,0 13010 18010 
ETA/HEIGHT• 1•2' ,470 11U •1014 .. o•a •1012 .,012 •1073 .,on 

••• u .a,11 w3051i!I ...... , 515111 i!1'10I •1"·'" •427151 •589141 

SUR, ACE ,ooo 573,881 2s21sz•, 811 tz5 7,850 •l e0l8 ,8Ct5 e8l7 ,ooo ...... , •711JI 88 181 41151 ...... , ••••••1 ...... , ...... , ...... , 
S/DEPTH•l1S ,ooo ...... , 
SiDfPTl1•1•• ,ooo ...... , 
8/DEPTl1•11J 1000 

••••••• S/DEPTl1•l1Z ,ooo sn1s•• ...... , •7,41 
8/D!PTH•ltl 1000 485171'1 

(C ...... , 97111 
en 8/D£PTH•le0 .ooo 441112.00 ns,,11 ...... , H,n 89111 

SIDEPTH• •• ,ooo 408,2•1 25•1102 aa,174 8e311 •1803 173• 1701 ,ooo ...... , .... , 89131 52151 ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 18 ,ooo 37114Jl 2c.1.oso •s1002 91081 .,1112 ,560 1525 1000 ...... , ,.,:n 89,41 s•,n ...... , ...... , ••••••l ...... , ******I 
SI DEPT ti• 17 1000 l511Z57 Ule'Ptcl 10010• 9e8l0 9121'1 1429 1395 ,ooo ...... , 9•,u 8911tl 58,81 ...... , ...... , ••••••l ...... , ******I 
S/D!PTH• 16 100(\ J2•.n1 2bleH5 1os,••1 101480 •102Ct. ,334 1298 1000 ...... , •5,11 89,51 60,81 ...... , ...... , ...... , ..... ,, ...... , 
SIDEPTH!I ,s ,ooo 3U 1SS6 261.151 uo12u !11075 1121 ,265 1227 1000 ...... , 951611 89,51 62141 ...... , ••••••I ...... , ••••••• ••••••l 
S/Of.PTH• 1• 1000 29'1975 2601471 I !31•11 lt ,579 ,2:s1 1Z15 ·17• ,ooo ...... , 95,41 89151 u,., ••••••I ...... 1 ••••••• ••••••I ••••••I 
SIDEPTH• ,3 ,ooo 286,0]2 2591181 tlft12li! 1 tt•81 ,110 1181 1140 ,ooo 

******" 95,21 89141 u 151 **'***I ******I ...... , ******I ****•*I 
S/DEPTH• 1Z 1000 218,JU l591U61 118,0H 121274 •JU .1~8 e ltft ,ooo 

...... 1 95,U 89141 n,u ******I ...... , ******I ...... , ••••••• 
SIDEPTH• 11 1000 Z7l1TH zs81e12 11•.1•.8 111455 1595 1145 1103 1000 

••••••• t5,0I 89,111 65 1U ••••••• t•••••I •••••fl **'***I ...... , 
8/D!PTH• .o ,ooo 27Ze250 258,•78 t1C115.U 121512 ,4'05 1141 1098 ,ooo ...... , •S,OI 89141 ft5,SI ••••••• ...... 1 ...... , ...... , ****•*I 



CASE 2ttC 

TASL~ lY•OlMENSlONL~&S Ve,RTJCAL A'CtELERA,TlON tOl'!PONENT Flf.LDetteDfFlN~D-lt.I EQUATION C24) 
TME TA • .o io,o 20,0 :so.o 50e0 15,0 ioo.o 130.o 180,0 
!TA/HEIGHT• i'Z7 ,470 .11~ •• 014 .. 068 w,072 .,01l •• on •1073 

46,U .4,81 •305121 ...... , 57'5171 27CJ,QX 111CJ,8l •427e5X -~e,141 

SURP. ACE .. ss1,241J 82,CJU 2n11oei 105,548 tt11J05 ,2CJ7 .,679 1391 1661 
96."" 121.11 l061IJl 11 l,JI ...... , ...... , ...... , ...... , ...... , 

S/DEPTH•leS •5l'5e"34 
l0010I 

S/DtPTH•le4 .ns1no 
lOo,ox 

S/D!PTH• 1 t J 1t"5l, l86 
'•101 

S/l'lfPTH•lt2 •4U.•OIJ S611J45 
·~I,, tl81U 

5/CIEPTH•tel ..JU171l 101501 
f.c> 95,,, l4CJ,OX 
-.:a S/DEPTH•l10 •3211112 1115'2 2111411 

•s1ax ...... , l 0•1ox 
SI DEPTH• I' .ZH,120 •11441 1811960 .... 462 111!14 1311 .,s12 .n1 1'S49 

CJ'5171 ...... , 106,31 110151 ...... , ...... , ...... , ...... , ...... , 
S/Oe'.PTH• i8 •251184! .,,88fJ 15!>1205 861246 l0106IJ 1318 •1424 1248 1395 

''·"' ...... , 106 .. H 110,41 ...... , ...... , ...... , ...... , ...... , 
SID'EPTl1• •' e2U,Z59 •14176• uo.•u 751'J'94 81908 ,307 .,313 1185 ,283 

95,51 ...... , l0618X 110,u ...... , ...... , ...... , ....... , ...... , 
SIDEPTH• ,6 •182,C?H •t•,en 108,4!7 65, t 73 71720 1281 .,22t1 .111 ,201 

fl5,4X ...... , 107,0I 110,41 ...... , ....... , ...... , ...... , ...... , 
S/DEPTH• • '5 •1491U5 •161848 87,820 54,434 6,Qfl9 ,2"' •1166 .101 ,141 

'15,41 ...... , 101,zx uo.u ...... , ...... , ...... , ...... , ...... , 
SIOEPTH• •" •l u.zo .ss.201 68,SCJJ U,614 5,zo ,201 •1118 1073 ,097 

•5,31 ...... , 107,41 l lO,JI ...... , ...... , ...... , ...... , ...... , 
S/OEPTHll ,3 •87,818 •ta.no so,u,2 32.744 ,,,63 ,160 .,oeo 1050 ,064 

•s,zx ...... , 101.eix 110.n ...... , ...... , ....... , ...... , ...... , 
8/0~PTH1' .2 .se,uz .s,1t1H llel~'' 21,eo 2eft56 1109 .. ,049 ,031 ,Ol9 

•5,21 ...... , l 07171 ••••••I ...... , ...... , ...... , ...... , ...... , 
8/DEPTH• .1 •H,•42 •4,47ft l 0 I "fl1J 10.us 11332 .oss .,,024 ,015 ,018 

CJ5,21 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• .o ,ooo ,ooo ,o~o .ooo 1000 ,ooo ,ooo .ooo 1000 ...... , ...... , •••••• ...... , ...... , ...... , ...... , ...... , ...... , 



C:ASE 2•C 

TABLE V•DIM!NSlONLESS DRAG FORCf COMPONENT FIELDeeeeOEFINED IN EQUATION (25) 
THETA • • (I 10,0 20,0 30,0 so,o 1s.o 100,0 uo.o uo.o 
ETA/HEIGhh ,9l.7 ,470 1116 w,014 •• 068 •• 012 .,on •107l •• on 

46,U •4,81 •305121 '*'***I 575.11 279,0X •19.81 •427eSI •589.4% 

SURFACE 1060.696 H3,0JO 30.16q .t72 •4el4b •S,247 •51287 .s,312 eS,295 
61e8X •17,51 ...... , ...... , ••••••x ••••••I ...... , ••••••x ******X 

S/DEl'TM•l1S 1004,406 
100.ox 

S/DEPTM•l•" 884,879 
100.ox 

S/DEPTH•l1l 780,08b 
48,U 

S/DEPTH!l le l b87 1SOU 3101920 
45,41 •17.0l 

S/D!PTl-411le1 b04,l~5 282.ou 
(l:) 43,21 •18101 
-~ S/Df.PTH•leO 52914711 2531858 29n75T 

41.21 •18191 n••••1 
S/DEPTH• ,q 461.24/J 2261345 27t195ti 1149 1tlJ1051 •41CJ30 •41970 .. 4,992 •41976 

JCJ14l •19181 ...... 1 ••••••l ******X ...... , ••••••I "'*****I ...... , 
S/Df PTli• 18 )98, Ub'f t99,U71 2Sn80l'l .140 .3,573 •41381 •41419 •4t4.37 e4,422 

37,81 •20,61 ...... , ...... , ...... , ******X ...... , ...... , ...... , 
S/OEPTH• 17 S40, 16b 1731187 2311319 , 139 •3,t04 •31833 •3,867 •l1882 •l,8b9 

16.lX •2111X ····••1 ...... , ...... , ...... , ••·••**X ••••••I ...... , 
S/OEPTH• 16 2es,s1u 1471Ull. 20t1545 1138 w21644 •31285 •31315 •31327 .. 3,:S16 

35,U .22,ox ...... , ••••••X ••••••% ******X ...... , ...... , ••••••X 
SIOEl'TH• .s 2Sl1802 1221139 17t51b .111 •21192 .2.111 •21763 •l117Z e2,7o1 

14101 •22161 ...... , ******X ...... , ...... , ...... , ••••••X ...... , 
S/DEPTH• I 4 18"14'17 971C!J7 141272 1120 •te 746 •21189 •21210 .2.218 •21210 

3l 1 U •23101 ...... , ******I ...... , •*****X ...... , ...... , ...... , 
S/DfpfH• ,3 1361817 721649 t0,856 1099 .. 11305 •11b41 •11658 •le6b3 @l1b58 

l2e4X •2314" ******X ••••••l ******X ...... , ******X ...... , "*****X 
S/OEPTH• 12 90 1s10 48 1100 7,309 1071 .. ,868 •11094 •t.105 •11109 • 11105 

lt 19X ...... , ...... , ...... , ...... , ••••••l ...... , ...... , ••••••% 
S/DEPTH• • 1 451047 24,tlO 31676 1037 ,,.u33 •1547 .,ss:s •1554 •• s~2 ...... , ******X ...... , ******l ••••••x ••••••l ...... , ...... , ...... , 
S/Df PTH• .o 1oon ,ooo 1000 ,ooo 1000 1noo 1000 1000 1000 ...... , ...... , ******X ...... , ····••I ******X ******X ••••••l ...... , 



CASE ~·C 

TABLE Vl•DIM!NS?CNLESS INERTIA FORCE COMPONENT FIELDeeeeDEflNED IN EQUATION (2~) 
Tl'IETA • .o 1010 zo,o :so,o so.o 75·, 0 too,o 130 ,o 1eo.o 
ETA/HEIGHT• • 9C?1 .010 e 116 •1014 •e068 •• 012 •1072 •1013 •,013 

46,U .4,81 .ios12x ••••••X 515e1" 279,01 •l9e8X •4271!>1 •589 141 

SURFACE 1000 4651652 2'77 I 336 10&, 132 10.410 ,001 ,317 1280 1000 ...... , 'Jb12X 81.31 50181 ...... , ...... , ...... , ••••••x ...... , 
8/DEPTM•l15 1000 ...... , 
S/OEPTH•114 .coo ...... , 
S/DfPTl'-4•113 1000 ...... , 
sio!PTH•l12 1000 024, uo ...... , CJb 1 U 
S/DEPTH•11l 1000 3'73.221 

CD '*****X 95 191 
CD S/DEPTH•l10 .ooo 326. 774 200,oei2 

••••••x 95 1 8X 81Je4~ 
SIDEPTH• ,9 .ooo 284,l'JS 234,lql 98.:SC>8 91921 ,054 .211 .210 .ooo 

****•*I 95,U 89141 02.u ...... , ••••••x ...... , ••••••x ...... , 
S/DEPTH• 18 1000 2"4 I 951 208e2l4 89e201 9eO'l1 1117 1207 1 l 76 1000 ...... , 95151 89,4~ 62191 ••••••x ...... , ...... , ...... , ...... , 
SIOEPTH• .1 .ooo 208,554 l82e l 8 TCJ,397 81106 1151 1157 • no 1000 

******I 95,41 1;~::~. 01.sx ...... , ...... , ...... , ...... , ...... , 
S/DEPTM• tb ,ooo t u,5se b9eO'l3 71091 It ftJ 1120 109!> ,000 ...... , 95,lX 89e41 64,U ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .s ,ouo 142e55b 12q18ll 58,2i:?6 &1013 1157 1090 iOt>q ,ooo ...... , 95121 89,U b4 1SX ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• ·" ,ooo 112,170 lOl,1~1 47,028 IJ,87Q 111.10 ,o~6 1049 ,ooo ...... , Q!; • 1" 89,41 64 1CJX ...... , ...... , ...... , ...... , ...... , 
SIDEPTM• 13 ,ooo 83.041 n. 11'a 35.530 3,100 • t12 ,04b 1034 1000 

****'" qs.u 8914' 65121 ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• 1i 1000 54,8S5 s1.11:1 231809 2.us1 .078 1029 .021 .ooo ...... , 9510X n,u 65,U ...... , ...... , ...... , ...... , **'***" S/D!:PTM• • 1 ,ooo 27e27b 2s,at2 11,941 11249 101.10 1014 .010 ,ooo ...... , Qs.ox 89 141, ...... , ******' ...... , ...... , ••••••x ...... , 
S/DEPTH• ,o ,ooo .ooo ,o~o ,ooo ,ooo ,ooo ,ooo 1000 1000 

***'**" ...... , ••••••• *'*'''" ...... , ...... , *''*'*" ...... , ...... , 
I 



CUE 2•C 

I 

TABLE Vllt!IDJ~ENSIONL[SS DRAG ~O~E~T CO~PONENT FlELDa111DEFINED IN EQUATION (iT> 
THETA c 10 1010 2010 3010 so.o 7510 10010 13010 1eo10 
!U-JHElGHT• 19i7 1470 1ll6 •1014 •1068 •1072 •1072 •1073 .,on 

.... u .o,ex .JOS 1 /!X ••••••I 51511" 2n1ox •19 1H •421151 •589a4X 

SURF'ACl. 976,518 220,288 l'lal72 1061 .. 21132 112151" •i1SJO •2t544 •2,5.31 
1J10X •15151 ..... h ...... , ...... , ••••••I ...... , ••••**" ...... , 

S/DEPTH•1t5 8'i01872 
100101 

S/OEPTH•le4 111 ,42t 
100,0X 

S/OEPn1• 113 575183' 
54, ll 

S/OP'PTH!fl12 4591172 192,924 
so I 7t: •14101 

S/Df PTHll lt l 364 1106 159,711 ..... 47,91 •15131 = S/O!PT"4•l10 285,ftlfJ uo.10' 131127 = '15,21 •16,fJX ...... , 
S/OtPTHl!I 19 2201152 1031967 ll•"l' ,o:s9 •11858 •21220 •21235 •l12"7 •2,240 

42,81 •l118l ...... , ...... , ...... , **•***I ...... " ••••••x '*****" 
S/O!PTH• 18 1•1.:ss1 811119 9,~90 • 031 wt 1'151 •l.753 •11761 •11175 •1,7C19 

40,51 •19,0I ...... , ******I ..... u ...... 1 ...... , ...... , '*'***l 
SIDE PT He ,, 123,592 &1,101 7' 7.Jt 1030 •11099 •l134Z •t,353 •11359 •11354 

18,51 1120. u ...... , ******I ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• •• 88,041 44,656 519.IO iOlO .,aoo .,986 .,994 •1998 •1995 

Jb,71 ...... , ••••••• •*****" ...... , ••••••I ...... , ...... , ****••X 
S/Of PTH• .s 59,518 J0,741 4,266 .021 •1551 •1«>84 •• 691 •1693 •1691 

35,U ...... , ...... , ******I ...... , ••••••I ...... , ...... , ...... , 
S/OEPTH• . " lT,331 19,SJZ z.eoe ,Oil .. 1351 •1438 •• "'12 .,,444 .,442 ...... , ••••••I •••••~x ...... , ******I ...... , ...... , ...... , ...... , 
S/OEPTH• 13 Z0,664 10,924 l ,bl4 e014 ··196 •1246 •1249 •1i!49 •1249 ...... , ...... , ******l ...... , ...... x ...... , ...... , ••••••• ...... , 
S/OEPTH• 12 9107' 41835 ,128 ,001 •1081 "'1109 •1 ll l •• 111 .. ,110 

***'**I ...... , ...... , ...... , ••••••• ...... , ...... , . ..... , ...... , 
S/DEPTH!I ,, 2,254 l1l06 e l84 1002 •• 022 11,021 •10Z8 •1028 •1028 ....... ******I . ..... , ...... , ...... , ...... , ...... , ...... , ******l 
8/DEPTH• ,o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo .ooo 1000 ,ooo ...... , ...... , ...... , ••••••• ...... , ...... , . ..... , ••••••x ...... , 



CUE 2•C 

TABLE VllI•DIMENSlONLfSS INERTI4 MOMtNT ~OMPONENT flELo ••• 10EFlNED IN EQUATION (28) 
THETA • ,o so,o 20,0 so.o 5010 '7!!S.O 10010 11010 uo,o 
ETA/HEIGHT• ,'121 1UTO .1 h w,014 •t068 ... 012 •• 012 .,oTl .,011 

46, ll •4181 .10s12~ ...... , 575,11 2'79 1 Ol •19,81 •4ZT1SX •589,U 

SURFACE ,oon 33b,t54 14119~8 n,so1 41627 ... 100 ,201 '184 ,ooo ...... , 9&,u 8Gt7'f :n,sx ...... , ...... , ...... , ...... l ...... , 
5/0EPTH•le5 1000 ...... , 
S/DEPTH8l14 .ooo 

'*''*'' S/DEPTH•l,J .ooo ...... , 
S/DfPTH•l12 .ooo 28417'8 ...... , 9&,51 

.... S/DEPTH•l1l ,ooo 22belfl9 .. .... , 9&,n = 8/DEPTH81,0 ,ooo 177 11&2 130,119 ..... ...... , cu,,n n,4~ 
S/DEPTH• ,9 ,ooo U&1e&l 105,&31 42,1&9 41172 .,ost , l 58 1145 ,ooo ...... , 95191 89,4~ &O,U ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,a ,coo 103.500 831508 34,!63 31433 .oo.s 1103 1091 ,coo ...... , 95,n 89,H 01,u ...... , ...... , ...... , ...... , ...... , 
SIDf PfHS ,7 ,ooo 7&,180 u,•'oo 27,035 21125 1028 1 0bb .0~1 ,ooo ...... , 95,bl 89,U ti2."" ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• 'f) ,ooo 5"10b4 46,8,88 20,109 210bEI 103& ,ocu 1034 ,ooo ...... , 95,U 89,41 b31ll ...... , ...... , ...... , ...... l ...... , 
S/DEPTH• ,s ,ooo Sf> I 448 :J2,509 14,lb3 lt473 ,014 1025 1020 ,ooo ...... , 95,31 89,41 ...... , ...... , ...... , ...... , ...... , •••••O; 
S/DEPTH• . " .ooo 22,162 zo,111 9,321 e IJf> l ,02& ,014 .011 ,ooo ...... , CJ5,21 8CJ,U ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .s 1000 12e'3b0 11,0&& 'i,305 1551 ,01& ,001 .oos 1000 

******X ...... , ***'**X ••••••X *****•X ...... , ...... , ...... , ...... , 
SIDEPTH• 12 ,ooo 5,50& 5, 17, Z,376 12Cl8 1ooe ,003 ,002 ,ooo ...... , ...... , ...... , ...... x ...... , ...... , ...... , ...... , ...... , 
SIDl'PTH• .1 ,ooo i ,ns 1,21J4 ,sen tOb2 ,002 ,001 .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• .o ,ooo .ooo ,ooo ,ooo 1000 1000 ,ooo .ooo 1000 ...... , ...... , ...... , ...... , ******I ...... , ...... , ...... , ...... , 



cut- 2•t 

TABLE lX•DlMEN&JONLESS DYNAMIC PRESSURE COMPONtNT FI£LD.,.,DEFINfD IN tQUAT!ON (2q) 
THt. TA • ,o 10,0 20,0 10.0 so.o 75,0 too.o 13010 180,0 
ETA/HEIGHT• ,927 ,470 , 1 u. •,014 •1068 .,072 •• 012 •1073 • ,on 

46, u •4181 w:sos,21 ...... 1 575,n 2n,01 •t!i,81 •427e'5X .59q,41 

SURFACE t,854 1040 ,n2 •1029 •1136 • , 144 • , 14!> •1145 •1145 
4CJ 17' l,U •282,91 ...... 1 581121 119,01 23,CJI •433,81 •tiH,fll 

S/Dl!:PTH•l15 t ,817 
100,ox 

S/DEPTH•114 t. 735 
too.ox 

8/DEPTH•t13 t,&SCJ 
43,CJX 

8/DEPTH~l12 1,soo ,949 

"' .u 3-21 

.... S/DEPTH• t 11 t 15Z8 ,955 
J0,41 4,2' = 8/D!PTH•l10 1,01 ,CJS9 ,25& 

!\:> 37,11 "·" •il!Cl4 ,51 
$/DEPTH• ·" l1CIC!C1 ,oso 1281 •• ot4 •el3'5 •1144 •1145 •·14!> .,145 

J'Se.51 s,01 •2oti,:n *'****l 582181 :s1q,u 24,41 too.ox 100,ox 
S/DEPTH• ,8 1,l81 ,958 ,314 .oot •• 1:u • 1144 •• us •elCIS •el45 

H,41 s,u •tTq,&I ...... , 588121 31 q,31 2s,n •Cl34. u w&34 15X 
S/Df PTH• ,7 11144 ,956 ,J]6 ,ou .. , 131 111l4CI •• t 45 ".us ". 114!> 

Ji.bl s.u .1u,21 ...... , 5Ci3eU ltCJ,41 2&111 •43.5101 wb34 17X 
S/OEPTH• ,6 1.312 ,q54 ,355 ,025 •• 130 • 114" .,145 •• us •• us 

10.u 5,01 •145,91. ...... 1 597,71 319151 2&,81 •431161 .. ti31,01 
S/OE.PTH• ,s l 1286 1951 ,Jtt 1034 •1129 •1144 •1tUS •1145 I!! 1145 

l8,8X Cl18X .u,.,,31 ••••••I 60t1U J1CJ1u Z713l •430141 .. 6Jl1bl 
S/DEPTH• • 4 11zu iqn 1383 .ou ••ll8 •1144 •1145 •• us •1145 

l716X 4,71 •121141. ••••••I 604e9X 319171 Z1,81 •42CJ141 •630,51 
S/DE'PTH• 1J 11248 1CJ"6 ,3Cil3 1048 •• 121 •1144 •• us "1l4S •1145 

l6,61 Cl1f>X •tll18• *'****I 601151 319e8X 28,U .. 428, 11 •&29 16X 
S/DEPTH• • i? l12lb 1945 ,400 .os2 .. 1121 ... lC14 • 1145 •• 14s •1145 

2&,U 4141 •l t 81U *''"" 604'14' 3t9,8X 28,41 .,42e. u wb28 191 
S/OEPTH• 11 t,229 • '414 1403 ,05'5 •• t26 •1144 •1145 •el4S ", l 4S 

zs1n 4141 .. 11 s.ei ••••••x &l0e51 :uCJ.91 281bl •427181 •&28,~X 
S/OE'PTHs ,o 1.221 1CJ43 1405 .os& •1tlb •1144 •el45 "1145 .. ,us 

n1u 11,n .us.ox ••••••I 6to.n 319,CJX l8e61 •Cl27' 71 w6C?8,4X 



..... 
= w 

CASE. 2•C 

TABL~ XwVARIABLE& DrPENOING ONLy ON PHASE ANGLE 

THETA• .o so.o 75,o 100.0 

Cl) DIMENSlONLlSS KINEMATIC FREE SURFAC' BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, OEFI~ED IN EQ,(15) 
suR~ACE ,oon 1001 ,01a ,01s ,019 ,ooe .,oos 

(2) Dl~ENSIO~L~SS KINEMATIC FREE SURFACf. BOUNDARY CONDITON ERROR 
STREAM PUNCTION THEORY REPRfS[NTATl~N,,,, DEFINE~ IN EQ1ClS) 

SURFACE ,Ooo • 1 000 • 1 000 1 000 w,Ooo 1 000 1 000 

Cl) OlMENSIONLlSS DYNAMIC FREE SURFACE ~OUNDARY CONDITION f.RROR 
1..INUR wAVE. THE.ORY REPRESENTATION,.,, DEFINED IN EQ,(3b) 

SURFACf ,Ola ,032 ,02b 1018 •• oos •1029 •1032 

("', DlMENSlONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM ~UNCTION THEORY REPRESt.NTATlON, 111 Df:f''lNED IN l!'.Q,()1) 

SURFACE .001 •1000 ,ooo 1000 .ooo •1000 •• ooo 

130,0 180,0 

•1000 

.ooo •1000 

1005 io:n 

,ooo .ooo 



cue: 2•C 

TABLE XI•OVERALL ~AVE PARAMETfRS,.~ DO NOT DEPEND ON PHASE ANGLE OR !LEVATlON 

ct> DI~~NS10NLE8S wAVE LENGTH 
oiFINtD IN EQUATION (!7) 

eill ( 16e21) 
(2) OlMENSlOhLESS AVlRAGE POTENTI~L ENERGY 

D~f!NEO !N !QUATION (38) 
,15q C•ll41U) 

(l) DIMENSIONLESS AVERAGE KINETIC ENERGY 
DEFINED IN !QUAT10N (19) 

,185 C•17ie4X) 
(4) DIMENSIONLESS TOTAL AYEREGE ENERGY 

DEFINED lN EQUATION (40) 
,S44 <•191,91) 

CS) DlMENSIONLESJ TOTAL AYfRAGE ENERGY FLUX 
OEFI~EO IN EQUATION (41) 

,Hs· <•lQ&,11) 
<•> OIMENS10NLESS GROUP VELOCITY .... DE~INED IN EQUATION (42) = ,qu ( •le71> ....... (7) DIMENSIONLESS TOTAL AVERAGf ~OMENTUM 

DE,INED IN EQUATION (43) 
,3&8 <•t7i214X) 

(8) OIMfNSIONLESS TOTAL AVERAGE MOMENTUM 'LUX lN WAY! OIRe.tTION 
DEf!NEO IN EQUATION (44) 

, ae t c.221,11> 
(9) DI~ENSIONLESS TOTAL AVERAGE ~OMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 

O!~lNED IN EQUATION (45) 
.121 C•285e9X) 



..-= c.n 

CASE i!•C 

T•SLt XI(CONT)•DV!R•LL WAVE PAR•M~TERS,,, DO NOT DEPEND ON PHAS! •NGLE OR ELEVATION 

• (10) Dl~ENSlONLESS ROOT M~A~ SQUARE KINEMATIC FREE SURFACf BOUNDARY CONDITION ERROR 
DEflNEU IN EQUATION (46) 

Ll~l•R e011678 STRE•M FUNCTION ,000000 

C1 l l Dl~ENSlONLlSS ROOT MEAN SQUARE DYNAMIC 'REE SURFACE BOUNDARY COND1T10N 
OEflNEO lN EQUATION (47) 

LINEAR ,023751 STREUI FUNCTION ,000210 

CU> DIMENSIONLESS MAXIMUM KINE~ATIC FREE SUR,ACE BOUNDARY CDNOlTlON ERROR 
DEFINED IN fQUATlON (46) 

LINUR ,o~q707 STREAM FUNCTION ,000000 

( ll) OlMt~SIONLlSS MAXIMU~ O'fNA~llC FREE SURFACE BOUNDARY CONDITION lRROR 
DEfINED IN EQUATION <41> 

LINEAR 10~42~1 UREAH f'U'NCTION 

(lO) DIMENSIONLESS KINEMATIC FREt SU~FACE BREA~lNG PARAMETER 
DEFINED IN fQUATlON (48) ' 

LINEAR el,81H UR!AM FUNCTION 

(15> DIMENSIONLESS DYNAMIC ,REE SURFACt BREAKING PARAMETER 
D!Ft~EO IN EQUATION co•> 

LINEAR ,0~8178 STREAM FUNCTION 

,ooou1 

ERROR 



l.O 
DEFINlTibNS ' 

• DEEP WATER w•vE LENGTH, CALCULATED ~ROM LIN~AR WAVE THEORV, LD•(G/&128ll8)•T••2 

H • ~AV~ HEIGHT . G • GR•VITATlONAL CONSTANT 
T 
DPT 
PSl 

• WAV! PERIOD X(N) a NTH STREAM FUNCTION COtFFICIENT 
• liiATER DEPTH .L a WAVE: LENGTH 
• VALU~ OF STREAf'I FUNCTIO~ ON THE· FREE SURF-ACE 

WAVE C~ARACTE:RISTICS 
HILO • 1001884 DPT/LO • 1005000 
H/DPT • 1716719 
L/LO • ,222852 PSl/CG•H•T) • •.000612 

l.ISTlNG OF DIM~NSIONLESS STREAM FUNCTION COEFFICI~NTS 

)( ( l)/(H*T•G> a •1195915•01 X( 2)/(H*T*G) c •,899316•02 
xc l) /CH•T*G) a •1520998•02 )(( 4)/(H*T*G> • •,324ti48w02 
)( f 5)/(H•T•G> • •12011ssTwoa X( f>)/(l'l•T•G) • • 1 ll.i!S75•02 
)( ( TJ/(H*T*GJ • •1847207w03 XC 8)/CH*T*G> • • 1 54035.i!•Ol 
X( 9)/(H•T•G> • .,:541 t9JeOJ X(lOJ/fH*T*G> • •,21495'5•03 
X(ll)/(H•T•G) • •t13!574•0S lC(12)/(H*T*G) • •,829720-04 
X ( 13)/CH•T•G) c •150~638•04 X(l4)/(H*T*G) = "'• 3t 128S.04 
X(15)1<H*T*G) • •• 187359•04 X(\6)/(H*T*G) • • 1 l t '5US•04 
XC11)/Ctt•T•G> • .,,.9a999•os XCte>ICH*T*G> • •,440712w05 
X09)/(H•T•G> • •ei7f!IT00.05 



CASE 2•0 

TABLE I•Dl~EN81D~LESS HD~lZONTAl YELOtiTY COP4PQijt,NT 'llLD 1e11DEFINEO IN EQU.ATlON CZl> 
THETA • 10 1010 20.0 30,o so.o 715.0 100,0 U010 180,0 
ETAIHUGHT• • 944 1341 10$6 •eOZ7 •1055 •1056 •105b •1056 •105& 

1.11,01 •44,,I •13915711 ...... " 686111 llleOI •55101 .sso.u •791,91 

SURfACf 40,a•z U1677 117,4 .,989 • t 1192 •l17'1b •117&7 •l180l •11193 
5'5,81 •40,JI ...... ¥ ••••••I ••••**" ••••••I ••••••X ...... , ...... , 

S/DEPTH•l17 39,657 
ioo,ox 

&/OfPTH•le6 lb,2CJ3 
100.01 

S/O!PTH•le5 l'J.403 
100.01 

SJOEPTHU •" l0,916 
I.It 1H 

~ 
S/DEPTH•11l l&, 114 

37 ·'"' 0 S/OfPTH•lel 26,930 12,ue 
-l :n.u •S8e61 

S/DEPTH•lel 25,342 ta.TS& 
29,51 •37,u 

S/DEPTH•1e0 2J,9T8 121194 118.9! 
25,Tl •31 .11 ...... , 

S/DEPTH• ,9 i2,Btt 121774 21286 •18t14 •te778 •1.111 •11170 .1,so1 •t,7CJO 
22121 •J619I .uo,01 ...... , ...... , ...... , ...... , **•*••X *''"'" S/D~PTH• 18 21,&11 121116 2. 6,29 .,,119 •t1T'5T •1,779 •t,71'1 •11798 • t. 781 
18181 •36191 .sn,n ••••••I ''*'''" ...... , ...... , ••••nx ...... , 

S/Df.PTH• ,7 zo,971 121689 2,9,24 .,590 •11740 •11781 • t. 777 •11796 •11784 
1~,81 •37,U •'16718,I ...... , ••••*•I ...... , *'"''''" ...... , ...... , 

S/D~PTH• 16 201U8 12.u1 31114 •1411 •11726 •1,782 •t.780 •l,795 •t,182 
u.u •37141 •42l, 0,1 ••••••X ...... , ...... , ...... x ...... , ...... , 

S/DEPTH• ,5 19,705 l2e'S87 3,3:8t .,J81 to\1714 •1.183 •11182 .1.194 •11181 
101n •3 '7t Tl wJ89,C:X ...... 1 ...... , ...... , "'*****I ...... , ...... , 

SIDEPTH• I" 19,l48 121542 31~48 •1302 •11705 •11783 • l 1 783 •117113 •1,780 
8, 7X •J810X .:S651fl1X ...... , ******I ...... , ******I ...... , **••••I 

s1ot:PTH• ,3 1e11101 121,0:S :s.rs ··2"1 •11&1J8 .. t.784 •11784 •1e192 •l,779 
1111 .:u,u •348, I ...... , ...... , ******I ******X ...... , . ...... , 

&/DEPTH• ti 181657 121475 3, 65 !!9,1cn •1 eb94 .. t.784 •11784 •le792 • l 1179 
6,01 .3&,51 .J:S71~X ...... 1 ...... , ...... , ...... , ...... , ...... , 

S/Df PTH• ,1 18,SU 12,457 3, 19 •1170 •11091 •1178'1 •t,78~ w l, 192 •t,719 
5,JI •38,U •311 ·~" ******I ••••••I ...... , ...... , ...... , ******I 

S/Of PTH• .o 18,465 lle45l 1.~JT •• 101 •t1090 .,1,184 •t,785 •1e192 •1, 17'# s.u eJ8,n •S29,,X ...... 1 ...... , ...... , ******I ...... , ...... , 



CASt Z•D 

TABLE ll•DlME~llDNL!SS VERTICAL VELDClT+ COMPONtNT FlEL0,,, 1DEFlNED IN EQUATIO~ (22) 
THl!TA II 10 1010 zo,o J. 10,0 5010 75,0 10010 uo.o uo,o 
!TAIHUGHTll .... 1S4l ,os •1027 •1055 .,05• .,oso •• os• .,oso 

4T,01 •U,!11 •U•,SI ...... , H617I 111.01 •55,0X •580e 11 •191,91 

SURFACt: ,ooo U,J&b 5,070 1,sl• ,uo .,039 ,028 ,oz& ,ooo 
••••••• 94,JI u.ox •S1,71 ...... , ...... , ••••••• • •••••• • •••••• 

8/0EPTH•t17 ,ooo 
••••••• llD!PTHllt16 ,ooo ....... 

SiD!PTHllt,5 ,ooo 
••••••• 

SJD!PTH•S14 ,ooo 
••••••• .... S/D!:PTH•t,J ,ooo 
• •••••• = S/DEPTH•t12 ,ooo 12,nt 

CD ....... 94,71 
S/DEPTH•11l 1000 10182' ....... 94,51 
8/DEPTH•leO ,ooo •.o• Cl,887 

••••••• '4,ll n,n 
SJDEPTHit •• .ooo e,zu 4,447 1.02 • uz .,033 1024 1022 .ooo 

••••••• '"·°' 78131 1,51 ••••••• ...... , ••••••• ••••••• . ...... 
SIDEl'THll 18 1000 '11082 J,•ee. 11100 .100 •• 024 1018 1011 ,ooo 

••••••• U,91 11,sl 3,H ••••••• . ..... , ...... , ...... , ••••••• 
S/D!PTH• •' 1000 6,026 3,511 111'S9 1088 •• 018 1014 1012 ,ooo 

••••••• •1.n 78,TI s.sx ...... , • •••••• ••••••• ••••••• . ..... , 
SIO!PTH• •• 1000 5,041 31024 1.00• ,o7tt •10U ,010 .oo• 1000 ...... , 91,51 78181 ., ,ox ...... , ...... , ...... , ••••••• ...... , 
S/DEPTH• 15 .ooo 4111* 2.sa• ,851 .001.1 "100• .oos .001 .ooo 

***••U: q3,u 78,91 8,31 ....... ...... , ••••••• ...... , ...... , 
SIDEPT....- I 4 ,ooo J,Z38 z1oa8 ·••o 1052 •• 001 .oos .oos ,ooo ...... , '1111 78,9. ''**'*I ...... , ••••••• ...... , ...... , ...... , 
S/DEPTHIJ .:s 1000 2,397 11524 .saz e039 .,004 ,004 1003 1000 ...... , n,21 'f910l ...... , ******X ...... , ...... , ...... , ...... , 
siDEPTl'4• 12 ,ooo 1,su l 1017 ,:sso eOlb •• 001 1002 .ooz ,ooo ...... , 91111 7CJ,OI ••••••• ******I ...... , . ...... , ...... , ...... , 
S/DEPTt4• 11 ,ooo .• 787 150CJ ,11• .011 •• oot .001 .001 1000 ...... , 93,tx ...... , ...... , ...... , ...... , ...... , ...... , ••••••• 
S/DEPTH• ,o 1000 ,ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo 1000 ...... , ...... , ...... , **'***I ...... , ...... , ...... , ...... , ...... , 



CASE 2•D 

TABlE llleDl~ENSlDNL!BS HORIZONTAL ACCELERATION CO~PDN!NT ,1r.LDee11Df,lNED IN EQUATION (23) 
THETA • .o 10,0 zo·,o 30,0 so,o Ts.o 100.0 uo.o 180,0 
f'TA/HUGHT• ,944 elCll ,OSft •• 021 •• o5'5 •1DS1t •• oso •• oso .,ostt 

o.oi eACl,51 wT39 1 SI ...... , 686,71 :SlteOI .ss.ox •'5801 ll •791,91 

SURfACE ,ooo 574,765 lbt1CiftC1 S21lft5 5t~0'5 "''l1204 :S,b1b 31282 .ooo ...... , 9T 1 81 84e5'1 ZT,Ol ...... , ...... , ...... , ...... , ...... , 
S/DEPTH•l17 .oo~ ...... , 
S/OEPTH•t,b .ooo ...... , 
S/DEPTH•teS .ooo ...... , 
S/OEPTH•le'I .ooo ...... , 
S/OEPTH•t13 ,ooo 

"""" 
...... , 

= S/DEPTH•t12 ,ooo 540,488 
CD ••••••I 97.11 

SiD!PTH•11l 1000 492,Ul ...... , 97,51 
S/OEPTl'4•l10 ,ooo 450 1 &39 lb8,303 ...... , 97,n 85etll 
SI DEPTH• ,9 .ooo 4141110 t80elft8 '!;5,927 51MO •Cl 11UIS lel'lb 21817 .ooo ...... , 97,tl 8beCll 33,21 ...... , ...... , ...... , ...... , ...... , 
5/0EPTH• ,8 ,001' 382,U'J l89e529 00.297 r;,51 ci •3,lbO 2,393 2,151 ,ooo ...... , 9be91 87,U 38,lX ...... , ...... , ...... , ...... , ...... " 
SIOf PTt1• .1 1000 35S,7&'5 19&,:407 b41lbO li1518 •2.~37 le827 l1b'l7 1000 ...... , 901&1 87~U 42,41 ...... , ...... , ...... , ...... , ...... , 
S/DEPTt'4• ,b .coo 333,209 201~501 b8eOl4 s.sn P.11917 11"04 11209 ,ooo ...... , 9ft 1 U 88 ,ox 45,U ...... , ...... , ...... , ...... , ...... , 
SIOEPTH• .s .ooo lt41b4l 205~219 711189 s.bt>5 •111.153 1e09l e987 1000 

••••••x 9beZI 881121 1.18.2x ...... , ******X ******" ...... , ...... , 
S/DEPT~: . " ,ooo 299,802 207 '18b9 '73 1 8.55 5eTbl etalll ,8&2 1781 1000 ...... , qb10I 8811111 50,21 ...... , ...... , ••••••l ...... , ******" 
S/DEPHt: 11 ,ooo 288,476 209:,bqb TS1Q19 Sa8S4 .-,871 ,701 1bl5 1000 

••••••x flS,91 88~1'SX 511bl ••••••X ...... , ...... , ...... , ...... , 
S/l>EPTl-i• 12 1000 280,'IOb 210 11878 71 e421 '51927 •1 710 , 5qu .s11 .ooo ...... , 9'5e8X 881bl s2,u ...... , ••••••X ••••**" ...... , **•***" 
S/OEPT~• .1 1000 lT5,770 211.s311 78,32b 51974 '"1b18 15H ,482 1000 ...... , 9s.n 881ftl 53,21 ...... , ...... , ••••**" ...... " ...... , 
5/0EPTH• .o 1000 2T4,t99 211 e T52 T8eb28 51qqo 1!'1588 1Sll tllb4 ,ooo ...... , 95111 88, 71 53,41 ******" ...... , ...... , •••***" ...... , 



CASE 2•0 

TABLE lV•DlMfN8IONL[S8 VERTICAL •CCELE~ATlO~ CO"PONrNT FIELD •••• oEFINfD IN EQUAT lON (24) 
THETA • 10 10,0 20,0. 10,0 so.o 75,0 10010 uo.o 180,0 
ETA/l-IEIG"4T• 191u1 ,341 ,O~fJ •1027 •• oss ,. 1 OSfJ •105fJ •10SfJ .,056 

"'. 01 •411151 ··n•,s. . ..... , 68617X 311,0l •5S1U •580,U •Ht ,9X 

SURFACE •489,144 215,114 2oe,14s 761500 111699 •lel8b •21536 1'606 2,212 
96,61 101,,1 101,or. l lb,C!X ...... , ...... , ...... , ...... , ...... , 

S/OEPTl1•1,7 w49CJ 15611 
100,01 

S/Ot'PTH= 116 .s111117n 
100,ox 

S/DEPTH•S1S .ne1n2 
100101 

SJOEPTl-f•l1ll •4'73,910 
9b 15X 

8/DEPTl-l•t,3 •4'11,21#3 .... 96,51 .... S/OEPTH•t12 •4041479 176,1311 = ,6151 107,•I 
SIDEPTHlll! 11 l e366,006 t29,086 

•6,GI 109191 
S/DfPTH•l10 .:SZT ,Jl5 921855 lcJ?,415 

'"1n ltf!16I 1os,sl 
Sl0f PTt1s. •' .2e,12'' 651'322 t 7311ae 701724 1011178 •11148 •2· 177 l 1371 t,897 

96131 116.tl tOS1bl llli'IX ...... , ...... , ...... , ***'**I ...... , 
S/DEf'TH8 18 dS2 144t 451 t]ll 1c.;o,oe2 61,l'l 81b60 •1817 • l 16S8 11034 11111 

961ll 120,H 10S18I 111181 ...... , ...... , ...... , ...... , ....... , 
s.JDEPTH• ,7 .zu1•61 so. t6J 12e.2u 551731 71142 .,576 •11258 .111 ,9811 

96,11 121,21 105,91 111.ex ••••••I ...... 1 ...... , ••••••x ...... , 
SIDEPTH• ,6 •t8!.89tt t'•"OJ 107,600 48105Z 51839 .. ,401 •• '9117 .seo ··~~ ••.n ••••••I t06,01 111,11 ....... , ...... , ...... x •••••-i ••••••I 
~/O!Pf+OI .s .uo.111 11,ecu1 87.961 40,2411 lle669 •• 2111 .,704 e4l-7 ,4.1'9 ••.n *****•I t06eZI 111,n ...... , ...... , ••••••I *****•I ...... , 
SIDEPn• ,4 •1181613 6,859 •'·lbll 32.liCJ 31648 •1184 .•• •no .1oe 13.55 

CJ'J,91 ...... , 10615' l ll 161 ...... , ...... , ***'**I ...... , ****•*I 
a/Of PTt1• 13 .ea,oe:s 31659 51,28' 241326 l168l .,ue •• 354 .z1 i ,llt 

95.•I ...... , 106,41 ...... , ***•*•I ...... , ...... , ...... , ...... , 
S/DEPTH• .2 •58,1'2 1,754 '3J,87J itt.255 1•76l •• 010 .,221 .u3 ,133 •s.•1 ...... , 106141 ...... , ...... , ...... , ...... , ..... ,, ...... , 
8/DEPTt-1• 1 l •29,011 e675 161841 8,139 1875 .,012 .. ,108 e0b4 ,Obl 

95,81 ...... , ...... , ******I ...... , ...... , ...... , ...... , ******I 
8/DEPTH• ,o .ooo ,ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo ...... ,. ...... , . ..... , ...... , ...... , ••••••I ...... , ...... , ...... , 



CASE 2•D 

TA8Lt V•Ol~ENSlON~ESS DRAG fORCf CO~PON,NT PIELO,,,,DEPINED lN EQUATION (25) 
TH.ETA • ,o 10,0 zo.o 30,0 '!10 ,o 75,0 100,0 uo,o 180,0 
EU/HElGHTa 1'144 ,341 10s~ .,021 •• oss •• os• .,os& •• os• .,05& 

o,ox •44,51 w7:S9 15X ••••••X •8~,.n 331101 •55,01 •580111 •791191 

SURP'ACE:. 1 U8,4ll lOleUT 10e17l •1249 •21838 •5,017 •l,03' .:s,oao •:S.038 
•1111 •108 161 ••••••X ••••••X ••••••x ••••••x ...... , ...... , ...... , 

S/OEPTH•1e7 101'1,&2• 
100,01 

S/DEPTH•ltt. 'IS0.&47 
100,ox 

S/OEPTH•115 8091195 
100,0l 

B/D!PTH•114 The 122 
38,21 

8/DEPTH• lt l •11, 110 
I-' lG 101 ..... SIDEPTH•l el Sl9e&'llt 1911491 .... lo,sx •90 101 

S/DEPTM•l11 4711470 11'5119'7 
21,n •89,CU~ 

S/DEPTH•110 410.128 158,812 10.•~2 
2",zx •IJ0,01 

······~ S/Dt.PTH• _,q 35b,058 1"21484 l 0 .1 3 "'1182 •2efl55 •2,859 •2185G •21891 e2,8'ST 
21,sx •90,2" ······: ******X ...... , ...... " ••••••X ...... , ...... , 

SIDEPTHl!I 18 lOb1J20 12•1211 915 • •1119 •21143 •2,543 •215CIO .2,574 •2,531 
u.ox w90 1bX ...... i ******" ...... , ******" ••••••x ...... , ...... , 

SIOEPTHs ,1 2l>o 1S83 110104'1 818 l ,,,01• "'2,037 •2122l> •2e2Z5 !!121251 e2,ll9 
lb,CJX ••019X •••••• . ..... , ...... " **'***" ...... , ...... " •••••*" SIDEPTHa •• 218,075 94,013 718 0 .,048 •t1737 11\,qos •111108 .1,11z8 •11901 
15,0l w911ll ...... ~ ••••••X ******X ...... , ...... , ...... , ...... , 

S/Of.:PTH• 1S tTe,1cie 78,\07 b18r .,o:so •\1441 11\1591 .1,5q1 .1.•o• •11':183 
13,41 •91,71 •••••• ******X ...... , ...... , ...... , ******" ...... , 

SIOEPTM• I" l40,2SO 02,122 5,b~O •1018 "1't"9 e1,2Tl •11273 •11285 •1,lbb 
12,ox •92,0X ...... , ...... , ...... , *•****X *'**'*" ••••••x ******X 

5/DEPTH11 el 10],898 Gb,642 4,2~4 •• 011 •• e511 e 1955 .,955 •1<1bl .,qso 
11,ox ...... , ...... , ...... , ...... , ******X ******" ...... , ...... , 

SIOEPTH• 12 081b0l 31,0Gfl 21q08 w1006 •1572 •• &lb .,ei:s7 •1042 e 10H 
10,n ...... , ...... , ******I ******" ******" ******X ****'*" ******' 

SIOEPTt'• 11 34, 1 ':13 15,508 1·"&7 •1001 •128& .,:s18 •• 119 •.321 •• .s 1., ...... , ...... , ...... , ...... , ...... , ******X ...... , ...... , ...... , 
S/O!.PTH• ,o ,ooo ,ooo 1000 .ooo 1000 ,ooo ,ooo ,ooo 1000 ...... , ...... , *•****X ...... , ****'*X ...... , ...... , ******" ******" 



CASE 2•D 

' TABLl Vl•DI~FNSIONLESS INERTIA FORCE tO~PONENT ,IELDeeeeDffINED IN EQUATION (2&) 
THtT A • ,o 10.0 20,0' 30,0 5010 75.o 100.0 tl010 180,0 
t:TA/MElGHT• i''"' ,341 ,o56 •1027 •• osis •1056 .,os6 •105& • 1056 

4T,OI •44,51 .. n,,sx ••••••• &86111 111,ox •55,0I •580111 •791,91 

SU~FACI!: ,ooo 4&51t"1 201,&oo 61I9"2 51482 •t.711 t.lOCJ let78 .ooo ...... , 9&,U 84,of. 2&,ex ...... , ...... , ...... , ••••••x ******X 
S/D!PT!'i•l17 ,ooo 

******X 
S/DEPTH•leb ,ooo ...... , 
S/OEPTH•le'5 ,ooo 

...... x 
SIDEPTH•114 ,ooo ...... , 

..... S/O!:PTM•l1l ,ooo . ..... , .... S/DEPTHlll1Z ,ooo 4l9,U6 
N ...... , q6161 

S/O!PTM~l1l ,ooo 317,521 ....... , 96,51 
5/DEPTH•l10 1000 330,405 2001418 ...... , CJ&,4l 87,CJX 
S/DEPTHs ·' ,ooo 287,211 1e2,,s7 63,701 s.1se •le49CJ la 11& l.ooT ,ooo ...... , 9t>,n 88,ll 41,81 ••••••x ...... , ...... , ...... , ••••••x 
SIDEPTM• ,a ,ooo zu ,1u s 164,4111 ST,888 4,&0l .1.111 ,841 e7M ,ooo ...... , 9&,tX 88,3l n,ox ...... , ••••••x ...... , ••••••x ...... , 
S/DEPTH• ,7 ,ooo 210.sn t4S,U8 5t,fl52 41052 !'1.819 ,u1 .sn ,ooo ...... , 9b,OI 88,41 so,u ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• ,& .ooo 1761119 1&!51219 4'S. o.so '314cn •1597 ,471 142& ,ooo ...... , q5,c,_ 88,51 51101 *'****I ...... , ...... , ••••••x ...... , 
S/Df PTH• ,5 .ooo 14SeT59 1041813 .J8,0&5 Za9l5 •a430 ,.J47 1114 ,ooo 

'*****I 95aCJI 88a51 51,n ...... , ...... , ...... , *****•I ...... , 
SIDEPTl1~ ·" ,ooo l UaobT 84,211 30,809 2a3b4 .. ,101 ,250 1226 ,ooo ...... , ,s,n 881bl Si!,31 ...... 1 ...... , ...... , *****'I ...... , 
SI DEPT tot• 11 .ooo 83.681 63,326 23.117 11783 "'·204 .112 a15b ,ooo 

*''*'*I ,s,n 88,et- 52,81 ...... , *''**•I ...... , ...... , ******I 
8/Df PTl'i• t2 1000 ss,2s9 4le29J l5,U5 lel94 •1126 .108 e098 ,ooo 

'*''*'I 95,n 88,U ...... , ...... , ...... , ...... , ••••••x ...... , 
SIDEPTH• t l .ooo z7,472 21. l fll8 7,85J .~'8 •aOftO ,052 ,047 ,ooo 

*'*'**I 'sin ....... ...... , ...... , ••••••x ...... , ...... , ...... , 
I/DEPTH• ,o ,ooo ,ooo ,ooo .ooo .ooo 1000 ,ooo 1000 ,ooo ...... , ...... , ....... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE i!•D 

Tl8LE Vll•DlMfNSIONLESS DRAG MOMENT COMPONENT FIELD 1111 0~FINED IN E.QUATIO!" (i!T) 

THETA • 10 1010 20,0 l0 10 so.o 75,0 10010 11010 180,0 
ETA/HEIGHT• ,CJ44 1341 ,OS• •1027 .. o55 .,os• •10~• •• os• •10S• 

47101 •44151 •73•15!1 ...... , Hft1U ll l 101 .ss,ox •5801 u •79l ·'" 

SURfACE. t2'5t ,lCJ5 Ulf1051 "·~8t •1188 •t1]8! •11451 •11445 •l 1415 •1145• 
751&1 •127,•I 

·····~' 
...... , ..... ,, ...... , ..... ,, ...... , ...... , 

8/DEPTHat17 11~•.021 
100,ox 

S/D!PTH•l1ft lfi! t ,243 
100101 

8/DEPTl'i•l 1~ YU, 134 

' 100,ox 
8/D!PT~•1e4 58'J.l'S'5 

41151 

.... S/DEPTH•l1l 4&J,OU 
421JI .... S/DEPTH•l1Z Jftft1U& u•,1ez 

~ -l81 ll •8'111 
SI DEPTH• le 1 Z8T,ft0T •71442 

34 1 OI •84',0l 
8/Df.PTH• l 10 223, 172 eo,zsCJ 41337 

10,u •&•,ox ..... u 
5/0£PTH• ·' 111178' 64,7i8 l19Zt •, U4 •lt21'5 •11285 •11Z81 •11106 •t,288 

Z•151 •8CJ,:SX .... ~ .. ••••••I ...... , ...... , ...... , ...... , ...... , 
S/D!PTH• 18 l2CJ1475 S018CJft 3.40'7 •1071 .,,,., •l10l• •1e014 .1.011 •1,01• 

u111 ...... , *****:*' ...... , ...... , ••••••I ••••••I •••••u; ...... , 
S/DEPTt4• ,7 951145 381'771 21828 •1058 •• 1zo • I '779 .,778 •1'788 •1111 

20111 ..... u •*'*~*' ....... 1 ...... , ...... , ...... , ...... , ...... , 
sioEPTH• •• 67,488 ;?8,JQCJ 

...=~==] •• 020 .,,525 •1572 .,s12 •1579 •• ~71 
1114" ...... , ...... , ...... , ...... , ..... *' ...... , ...... , 

S/O!PTH• 15 451510 1ff15'' 1~U2 •1010 .. 11>2 ., 198 .,198 •1402 .,19& ...... , ...... , **** •X ...... , ...... , ...... , ...... , ...... , ...... , 
S/Dt.PTH• 14 ZS,441 1214(15 1f09l •1004 •1211 •1255 •12~'; •1257 •12'51 ...... , ...... , **** *" ······" ...... , ...... , ...... , ...... , •••••*" 
SIOEPTM• el 151107 T 1006 ~1blS •1002 ., uq •1141 111141 •el 45 •,1'12 ...... , ...... , .... r*" ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTl'411 12 b1890 1,101 ,,28q •1001 .,o57 • 10b4 •1064 .. 10&14 • 10&1 ...... , ...... , nnr•x ...... , ...... , ...... , ...... , ...... , ...... , 
S/D!'.PTHll 1 l l1'7H ,11& 1071 •1000 •1014 •10lb •• 01• •10lb •• 01• ...... , ...... , .... ~"' ***'**" ...... , ...... , ...... , ...... , ...... " 
S/O!PTM• .o 1000 ,ooo ,ooo 1000 .ooo 1000 .ooo ,ooo ,ooo ...... , ...... , ••••11ux ...... , ...... , ••••••I ...... , ...... , ...... , 



cur: z-o 

TABLE VllI•Dt~~NSIONLESS l~ERTtA MOMENT COMPONENT F?ELo.,,,DEfINED IN EQUATION C28) 
THETA • ,o 10 I (I 20.0 :so.o 5o.o 7510 lOO,O 13010 180,0 
ETA/H~lGHt. ,944 1341 10Sft •1027 •1055 • • O'!sft •105b •• os& • 10Sft 

47101 •441'31 •'139151 ..... u. b8ft1 JI 331101 •55101 •S801U •791 191 

SURF AC£ 1000 3121894 1011,:su 311101 21582 •11165 1842 1757 1000 
**'***I 9b11Jil 781U •71ftl ••••••I ...... , ...... , ...... , ...... , 

S/DEPTH•l17 ,ooo ...... , 
S/DEPTH•l10 1000 

••••••x 
S/DEPTHl!l15 ,ooo ...... , 
S/DEPTHl!l14 ,ooo ...... , 
8/D!PTH•ltl 1000 ... ••••••1 ..... S/D!PTH•l12 1000 288,47Z 

~ ...... , n,ox 
SJDEPTH•111 .ooo 2291087 ...... , 9&181 
SIDEPTH•l10 1000 179,580 9ft1'99 ...... , 96171 87,51 
&/DEPTH• •' .ooo 138,515 80,4i2 21.101 2e28l •• •u 1bb4 1598 1000 ...... , 9b 1 5X 81181 44171 ...... , ...... , ...... , ...... , ...... , 
S/DE.PTH• ,8 ,ooo 104,h:S &41ft9t 2211b4 le809 .,582 11129 1387 ,OOG ...... , 9b11X 88 101 4&1bX ...... , ...... , ••••••I ...... , ...... , 
S/Of PTH• ,7 1000 76,979 so.2u 171490 1.1cu, .,10® ,211 ,245 ,ooo .,. .... , 90,21 88121 ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• tb .ooo 541,'591 371275 131189 leOlb •1217 e lb7 .1s1 1000 ...... , 96,U 88 131 ...... , ...... , ...... , ...... , ...... , ...... , 
SJ DEPTH• .s 1000 lb1777 2be088 IJe:Sbl ,727 ",us ,098 1089 ,ooo 

•**•••I 9b,OX 88,51 ••••••I ...... 1 ••••••X ...... , ...... , ...... , 
SIDEPTHa . " .ooo 221953 16,79;? &,098 1470 .,oe.1 .oss 1049 ,ooo ...... , 95,41 ...... , ******I ••••••X ******X ••••••I ...... , ***•••I 
8/DEPTH• ,3 ,ooo 12,659 9,484 :S.477 ,2&b 11,033 ,01!7 ,02s ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******I 
S/DEPTHa 12 ,ooo 515117 41226 115&0 .119 .,011 .o 11 .010 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ••••**" ••••••I ******I 
S/DEPTH• •1 ,ooo 11375 l,058 ,392 1030 •• 003 ,001 1002 ,ooo ...... , ...... , ••••••I ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,o 1000 ,ooo .ooo .ooo .ooo ,ooo .ooo ,ooo ,ooo ...... , ******I ..... *I ******I ...... , ******I ...... , ...... , ...... , 



CASE l•D 

TABLE l~•DIMfNSJO~~ESS DYNA"41C PR!SSUR~ COMPONENT flELD ••• ,DEFlNED I~ EQUATION C29) 
TtlETA • ,o 10,0 20,0 3010 5010 7S 1 0 10!),0 13010 180,0 
ETAil'iEliHh 1•44 1141 i0~6 .,021 •• os5 .,osea •105& •1056 •1056 

"'·°' •114,'51 .u•,n; ••••••I 68fufl 13leOX •55101 •580ell .n1 ·'' 

SURI' ACE 11881 ,703 .1p •1058 •1115 •1114 •1114 ••116 •1115 
St 11X •i.Y,81 •&411U ...... , &b8e&I 391141 21.n •510171 •841181 

SIDEPTH1!t1T 1 I 8'51J 
1001ox 

SIDEPTtlUeb 11174 
100,01 

S/D!PTH•l1S ,,.,,. 
100,0I 

SIDEPTH•114 1,•h 
43,81 

..... S/DEPTHWlel 11541 
'll ,ll .... SIDEPTHal12 11"7& ,121 c.n 38 181 •Z), 7l 

SIOEPTH•l11 11414 
• '" 1 lb, :sx 

•l "·'" SIDfPTH .. ltO t,J59 17&5 1 lll 
33,81 •lf»elll •551,~X 

S/OEPTM• •• l1llO .111 1UO •a049 •a 114 •e 114 •1114 •ell& •,115 
J11s1 •14111 .us1'1X ...... , b1t. 11 391,CJX 22,u too.ox 100,ox 

SIDEPTH• ,8 112'1 ,186 • 186 •• 01• ... t 13 •tl14 •tl14 "'.110 ., us 
z•.11 •12181 ·1&1. u ...... , &78e2X n118I 2 3 1 9X •5721&l too.ox 

SIDEPTH• 17 11210 114'2 .aos •,029 ,.,112 ,.,11'5 • • 11" •a11b •1115 
27 131 •Ua81 •31l 1~X ...... , b84a!X l4'l18X 25,21 •571141 •847 101 

SI DEPTH• 10 t,14'8 ,1•& I 27 .,021 ttalll ... 11s •• tl" • 111 & •1115 
25,"X •tleU wl7T 1 qx ...... , &89111 3q11sx 2&,)X •572aOX •8"718X 

SIDEPTH• 15 1.112 .'798 .~43 ... 014 •1110 l!ta 115 •1115 •1 ll '5 !!! 1115 
21,H •10,&I •2'52,~X ...... , b9'3o2X 3cn,8x 21121 •570aTX e84&,SX 

S/OEPT~• 14 l 1 l '50 ,800 • '55 •a008 ... t09 '!le lt 5 •t 115 •1 ll s •a 114 
21!151 •1013' .2111,c>x ...... , b9be5l 393191 2810X •'5&Cfebl •84'513X 

SIDEPTH• ..s ta U4 ,800 i?t>5 .. ,004 ... 1011 !tall5 •• us •11l s •, 11 u 
21,111 •101U .222.i;x ...... , &49aOI 394101 28,bl •5b8a81 •844,41 

S"lEPTH• .2 1, 122 ,801 .211 •1000 .. ,108 .... 11'5 •• 11 s •t 115 "1llCI 
20. n •10.01 •2141 ~l ...... , 700181 :S9410X zq,01 •'5b812l •8143, 71 

SIOEPTH• t 1 1, 115 ,801 a27'5 1002 ... 108 •• us •1115 •1115 •1114 
zo.zx .9,91 .zo9•t" ••••••X 701181 194,0X 29,21 ·~b'718l 11843121 

SIOEPTH• 10 1.111 1801 I 17 ,002 •1108 •• 11 s •1 l1'5 • t 11 '5 .. 1 11 u 
20,01 ••,91 .20&111 ...... , 102.21 394,U 29,lX •'Sf> 1.11 .. 8u:S, u 



CASE 2•0 

TABLE XeVARlABL!I DEPENDING ONLY ON PHAI~ AN;LE 

THETA• ,O 10,0 20,0 10,0 50,0 1510 100,0 130,0 180,0 

Cl) DIM!NSIONLEIS KINEMATIC 'REE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,., DEFINlO IN EQ.(35) 

SURfAC! ,ooo ,Ol5 ,028 ,OJ6 ,OJ• 1015 .,oo• .,020 .,ooo 

(2) OtMENIIONL!SS KINEMATIC ,REE SURFAC~ BOUNDARY COND!TON ~RROR 
STR~AM ,UNCTION THEORY REPRESENTATION,,,, D!flNfD IN fQ.C35) 
SUR~ACE ,ooo .,ooo ,ooo •.ooo .,ooo .ooo ,ooo .ooo ,ooo 

(J) DIMENSIONL!ll DYNAMIC FREE SURFACl BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATlON,,e, DE,IN!D IN EQ.CJ6) 

SURFACE ,046 ,043 ,OJ5 .oaa •• 001 •1038 •.042 

(4) OlM!NSIONLlSI DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STRIA~ ,UNCTION TH!OAY R!PR£S!NTAT1QN,,,, D!FIN!D IN fQ,(37> 

IURFAC! ,OOJ e 1 011 e,002 ,ooz 1 003 ,OOl ,001 

,006 ,041 

,002 ,002 



tAS£ 2•D 

TABLf XleOYEAALL WAYE PARAMEi£RS~•• DO NOT DEPlND ON PHAIE ANGLE OR EL!VATlON 

( l) OlMENIIONL!IS WAVE LENGTH 
D!'lN£0 I~ EQUATION (37) 

,zn ( 20,u> 
(2) OlMENS10NLE8S AVERAGE POTENTIAL ENERGY 

DEfINfD l~ EQUATION (38) 
.111 (el27a1$) 

(]) DIMENSIONLESS AVERAGE KINlTJC EN~RGY 
DEFINED IN !QUATlON (J9) 

,l4• (.Z4518~) 
(4) DlM!hSlONLlSS TOTAL AYEREGE ENtRGY 

DEFINED lN EQUATION (00) 
.2•3 (•2&1a9~) 

(.5) DIMENSIONLESS TOTAL AVERAGE ENERGY f\.UX 
DE~INlD IN EQUATION (41) 

,Z•o <•28S,OI) 
,.... <•> DIMENSIONLESS GROUP VELOCITY 

O!FlN~D IN EQUATION <oz> .... . ,t86 ( •e~I) 
...;i (.,) DIMtNSIONLESS TOTAL AYERAGI MOMENTUM 

DE~lNED IN !lilUATlON (OJ) ' 
,28CJ <•20a~I) 

(8) DJMENSlONLESS TOTAL AVERAGE MOMENTUM 
DEFINED IN !lilUATlON (411) , 

l'LUX IN WAVt DIRECTION 

<•> 
,J54 <•lt&.~I) 

DIMENS10NLE8S TOTAL AVERAG! MOMENTUM l'LUX TRANSVERSl TO WAVE DIRECTION 
DH INlD IN EQUATION ( 4S) ' 

,094 (•Clt7e~I) 



CASE Z•D 

TABLE XICCONT)•OVERALL WAVE PARAMf.TERS,,, DO ~OT DEPEND ON PHASE ANGLE OR ~LEVATION 

t ClO> DIMENSIONLESS ROOT MfAN SQUARE KINEMATIC ~REf SURFACE BOUNDARY CONDITION ERROR 
DE~INED IN EQUATION (46) ~ 

LINEAR 1021803 STREAM 'UNCTION ,000000 

Cll> DIMENSIONLESS ROOT HrAN SQUARE DYNAMIC fRE! SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (47> • 

LI~~AR ,Oli•tl 8TRfAM FUNCTION 1 0045~& 

Cl2> DIH~N$IONLESS MAXIMUM KINEMATIC FR!t SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION C4•> 

LINEAR e03S598 STREAM FUNCTION 1 000000 

ClJ> OlMENIIONLEIS MAXIMUM DYNAMIC FR!E SURFACE BOUNDARY CONDITION ERROR 
DEFIN£D lN EQUATION (47) 

LINlAR ,04S883 8TR!AM FUNCTION ,02o•z2 

C14) DtMlNllONLESS KINEMATIC FREE IURFACE BREAKING PARAMETER 
Df.fINlD IN EQUATION (48) 

LINEAR ,J97824 STREAM FUNCTION 

Cl5) DJMENIJONL!ll DYNAMIC ,REE 8URFACt BREAKING PARAMETER 
O!FJN!O JN EQUATION Co•> 

LINEAR eOlOJt• STREAM FUNCTION 



CUE ld 

l2TM ORDER STREAM FUNCTION WAVE TMlORV 
Df.FIN1T10NS 

LO • DEEP WATER w•vE L!NGTHt CALCULATED FROM LINEAR WAVl TMEORv, L0•(G/b,28l18)•T••2 

H c WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T c WAVE PlRIOD X(N) c NTH STREAM ,UNCTION COEff ICiiNT 
DPT • WATF.R DEPTH L • WAVE LENGTH 
PSI • VALUE OF STR~AM ~UNCTION ON THE fRlE SURFACE 

~AVE CHARACTERISTICS 
HILO • ,001,~8 DPT/LO • ,010000 
H/DPT • 1194817 
L/LO • ,259570 PSl/CG•H•T> c e,000724 

LISTING OF DIMENSl~NLESS STREAM .FUNCTION COEFFICIENTS 

X( 1l/CH•T•G) • 19,'Sl1108lfl•Ol X( l)/(H•T'G) = •• t bi!432•0 l 
l( ( l>ICM*T*G> • 'I', St!S&80•02 l(( 4)/0!*T*G) • .. ,te128o•02 
x ( 5)/CH•T•G) • 11115tb2J4e01 IC ( 6) /Cl'l*T*Gl c •,15lb88•03 ..... X( 7) /(M•HG) c •14l875Z•04 XC 8)/CM*T*G) • • , 118805•011 ..... X( ~)/(MH•G) • •1300094-0'5 XC10)/(H*T*G> = •,fl82088•0fl CQ X(tll/(H•T•G) • •112b802•0b X(l2)/(M'l*G) • •• t1flllli0•07 



CASE. leA 

TABL~ I•DIMENIIONLESS HORIZONTAL VELOCITY COMPONENT PIEL0 111 aDfr1NfD I~ EQUATION Ci I) 
TMETA • .o to.o 2010 :so,o so.o '75,0 100,0 11010 180,0 
ETA/HEIGHT• ,1'1'1 ''723 ,S:S8 ,329 .ozs • 1135 •• 181 • 119q .,201 

J11U 111.x ti 1U •31,51 ...... , US1Sl Sl 1 '7X •92121 •1419,0l 

su~,Ace: i018IO 18,?08 1S.7U 8,206 1457 •:S.417 •lhS4S •419l7 •4 19S8 
l8,H 3l19I 12111 •34131 ...... , l961U 51171 •96131 • 153191 

8/D~PTH11Jl1l i014J9 18e501 1S. 7~4 
J717I '2121 u.1~ 

SIOEPTHU eO 1918341 181033 131534 81260 1416'7 
h,21 :so1n 121 l~ •J211I ...... , 

SIOEPTH• ,9 191JOi 17101• 131379 81331 1647 •31358 •41'>lO •411916 •41958 
34181 Z91n 1116~ •S018I ...... 1 197101 ~1181 •961U •tsl,91 

S/DEPTI'!• 18 u.eJT 1'712fJG u12:8 8138' 1eo• •31285 •G1507 wG,911 •4,957 
3115.I 28161 tl 11· •291U ...... , ne1H Sl 181 •95,21 •lS2 1SI 

S/D!PTHtt 1'7 l81GH 1619JI tl1U:S e1os 1•45 •J1221 •41487 •419t0 •411956 ..... :521"' 27161 10171 •271'1 ...... , 200,u 51181 ·•4141 •151141 t.:) S/D!PTHll 16 181095 161669 u.oo. e,1112 11064 •11164 •4,470 •41908 •4 t CJ!ib = Jl,41 26111 10131 •26181 •6H1'!1 201151 ~t ,ex •91171 •150 141 
S/DEPTH• .s 11,eu u •• 4413 121911 81501 l1t64 •31117 •"1455 •41906 •41955 

10,•1 z•.ox 10,ol •26101 •5821tl 202,11 ~1,81 •93,u •149,51 
S/D!PTH• I 4 u,su 1•.201 121854 1,s21 lt24!1 •l,017 •4 '442 •41904 •4,955 

29191 zs,n •,11 •25131 •SS61Tl 201,n 51181 •92efll •148181 
SIDEPYH8 1J 17,407 1•.121 12e77! '·"' l1]0J •]1047 •41433 •4e90l •419~4 

29,JI 24,91 •,sl •2418' •504191 204151 51181 •92121 •148,31 
S/D[PTH• •l 111282 t610ll 121n2 8e549 lt351 •3e025 •4142f> •41902 •4,954 

H,91 ·24,51 9.41 •24141 •484111 205111 5S,8l •91191 •1"7,91 
SI DEPTH.• • 1 111208 1s.••1 12.10. e,s~• t1J78 •3eOIZ •41421 •4,901 •4,954 

28171 zu, SI •131 •24121 •47ihJI 205141 51181 •91181 ,.147,71 
S/O!'.PTH• ,o 11,sn 1 s,,u 1216'91 a,ssa l,387 •]1007 •41420 •41•0t •4 19S4 

28,U 24111 9,zl •24t ti •U8eSl 205,61 51,81 •91 eTl •147,61 



CASE 3•A 

TABLE ll•DlMfNSlO~~ESS VERTICAL V!LOClTV co•PONENT FlELD 111 1DIFlNED lN E.QUATlON (Zii?) 
THETA • 10 10,0 20,0 30,0 50,0 1s,o 100.0 1S010 18010 
E TA/HEl GHT" ,nCJ 1Tll ,SJ& 132• 102$ •t 135 •e 183 • 119• •1201 

J7,u u.u 12,&I •31151 ••••••1 195,51 5217' •92,ZI •14•,ox 

SURFACE 1000 4,48fl ··'Ill• .,,uo 3e 786 11239 1352 1043 ,ooo ...... , H11l 821U T4,51 32141 •151,0I •1fl2151 ...... , ••••••I 
S/OEPTH1lt1 ,ooo 41274 .,, 1::s1 

••••••I 86,0I 82~&:~ 
5/DEPTH•l10 ,ooo 31180 s.•e9 &1224 317&• ...... , 85 1&1 82111 14181 3&121 
SI DEPTH• 1• 1000 3131• 5128'3 5,'532 31400 11150 1332 I 0"1 1000 ...... , 85,n; a1,n '14,51 :56151 •US,U ...... , ...... , ...... , 
SIDEPTH• 18 1000 2,88fl 41~16 41&n 31028 110311 1299 1037 ,ooo ...... , 84,U 81 1 ~1 74,!I 3&e1X •U21&X ...... , ...... , ...... , 
5/DEPTH• .1 1000 z,471 1,~77 4e213 21654 1918 ,2&5 10:U ,ooo ...- ...... , 84."' e1 ,ax u,u lb. en: •UO,OX ...... , ...... , ...... , 

N S10EPTH• •" ,ooo 21088 3,~&3 3,580 2.211 ,T93 ,230 .028 ,ooo ...- ...... , 84 1U 811~1 n,u n1tx •127181 ...... , ...... , ...... , 
SIOEPTHll ,5 ,ooo 1,11!5 2, 71 21'62 11900 ,o.,6 '1'3 1024 ,ooo ...... , 84121 801fll 73,71 31121 •125,91 ...... , ...... , ...... , 
S/DEPTH• • 4 ,ooo 11357 2,J,9ft z,3ss t1521 ,536 1156 1019 ,ooo ...... , 81.tl 50,~1 '13161 31,31 •U'l,51 ...... , ••••••1 ****•*X 
5/0EPTH• .i ,ooo 1,008 1.,h t1TS8 le 141 ,'IOJ • u., 1015 ,ooo 

••••••X 83 191 80,~I n,51 n,ax •US,31 ...... , ...... , •••••*I 
S/DEPTH• ,z ,ooo ,668 1,ie5 l 11b8 t1'>1 1270 ,079 1010 ,ooo ...... , es,ex 801 I n,1n: 37151 ...... , ••••**" **•*•*X *'****I 
S/DEPTH• .1 ,ooo • 333 1~41 ,581 1 l&l ,us ,on .oos ,ooo ...... , ...... , 80,&,ll 13,41 37,51 ...... , ...... , ...... , ...... , 
5/0EPTHIJ ·~ ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo ,ooo 1000 ...... , ...... , ..... ,1 ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 1•A 

TABLE lll•DlMENSIONLESS HORIZONTAL ACCELERATION COMPONENT FIELO,,,,OEFINEO IN EQUATION Cil> 
THfTA • ,o 10,0 ii!0 10 30 10 5o,o 75,0 100,0 13010 180 .o 
E:TA/HUGHT. ,799 .1123 .538 1329 .ozs ~.us •1183 •1199 •1201 

37,41 
51 ·" 12,u •31,'51 ...... , 195,l!:il !>2, n ·9212l •149 101 

SURI" ACE .ooo 1221168 18l '1 l40 114,185 9'3,488 29,434 8,251 11014 ,ooo ...... , 89111 80a2X 781U 38151 •155,2l ...... , ...... , ...... , 
S/O!PTH•ltl .ooo s 181448 180 !1 bi!• ...... , 89,:U 801t2X 
S/Dl!PTH•l10 ,ooo Sl0et88 110,1506 170,313 93,5411 ...... , 88,U 8Sit4l 7815l S818l 
S/DEPTH• 19 ,ooo loJ,ost Ul it"4t 1u. 112 941587 301382 8,544 11050 1000 ...... , 87,n 84it7l 781U n1ex •145,n ...... , ••••••x ...... , 
S/DEPTH• 18 1000 9111927 t531t94t ts9,us 951424 111547 81903 11104 ,ooo ...... , 87 1 ZX 841tU 71 1U 40171 ~134,9l ...... , ...... , ...... , 
S/DEPTH• 17 1000 •t 1720 14hl2b 1551498 fl61089 321571 91llb t.151 1000 ..... ••••••x 8ft1U 83•4X 76,91 4114l •126,U e739 1lX •••nu; ******" 

~ SIDE'PTH• •" ,ooo 811352 t OU 725 1511757 961609 33,456 •,001 1e190 ,ooo 
~. ******" 80,ox 821t9X T 6 I"" 42101 11119,SX .101,ax ******" . ..... , 

S/Df PTl'i• .s ,ooo 831759 U7t08t 1481605 97eOl0 341202 9,939 lt233 .ooo ...... , 85 I 4" 82141 To,ox 42e4l •114101 111182,SX ...... , *****'" S/OEPTH• 14 ,ooo 80,887 tllt 345 uo,o3o 971311 :U181l 10,1&7 11203 1000 ...... , 84,91 81191 751n 4218" •1091bX .o&2,8X ...... , ••••••¥ SIDE PT Mc 13 1000 T81b9b U0.479 1441045 911528 35,283 l01l4b 11287 1000 ...... , 841U 8l1U 75141 - - 4J10X •l0613X •• u.ox ...... , ...... , 
SIDEPTH• tii? 1000 7T t 152 1281452 142162& 9'716'74 151&20 101473 11304 ,ooo ...... , 84131 8113" 1s,2x 43.ZX •104101 ebl717l ••••••% ...... " 
siDEPTH~ 1 l 1000 761235 127'245 141177'9 01'7S9 3518i2 10.~so l ell4 ,ooo 

••*•**" 84 1 U 81121 15,U 4315" •1021'11 .b311bl ******X ...... , 
SIDEPTH• 10 1000 751930 Uh84J 1411493 971'786 351889 10157b 11318 1000 ...... , 84101 81!.U 75,0I 4J14X •102121 wb2916X ...... , ••••••x 



CUE J•A 

TABLE lY•Dl"ENIJONLE81 VERTICAL ACCEL~RATlON CO"PON!NT 'lfLDee 11 DEFINED JN EQUATION (24) 
THETA • ,o 10,0 20,0 30,0 50,0 75.o 100,0 uo.o 180,0 
ETA/HUiHT• . .,., ,1u ·"' ,sn 10Z'I •• us .,1n •·1'' .,201 

U14I "•" 12,u .:Sl ,51 •••••ti 195,51 !:12171 ••Zell 111n,01 

SUR, ACE •t'!5o,•n •l u 100• •'11021 31. 241 52140 22120 &174Z 1810 I 2 l8 

''•°' 82181 u,&x 1'52,H 1211n 114,51 ***•••I ...... " ••••••X 
9/D!PTH~ 11 l •141135• •l0&1TlO 930,970 

h,21 82,0S 111,sx 
8/D!PTH1'lt0 •125,157 •95,508 .2•,u2 21,1n s2.20• 

8'5181 81111 U 1 81 154151 120151 
I/DEPTH• •' •ll0.418 •H1Tl2 •2Te:!t:S5 22.919 4&,317 20.u1 •• 1s1 1823 ,20& 

85,51 81,51 45e:91 1s•131 120.&1 lU.71 ...... , ••••••X ...... , 
SI DEPTH• 18 •'.J,]03 •Tfl1J42 .Z5e:2l 1 se,e01 401&30 u.sos 5,11, 1743 ,us 

~5,:SX u1n u,u 1u1zx l2ltU lU.u ...... , ...... , ...... , ... SiDEl'TH• . ., •&2,e2" •&412•1 dZ~•oa 15,27& 35, 128 1&.2n 5,0&1 1&59 , 1u 
85,01 81111 a•~'" 1&9,U 121.n 113,&X ...... , ...... , ...... , 

~ S/DEPTHa 1b •ftCJ,918 •54,554 et9,~14CJ 12,zu 20,792 14,025 4,381 1511 .142 
""' 84,81 80,91 4' ~ '" 173181 121e51 113151 ******X ...... , ...... , 

S/O!PTH• .s e!t7e541 •45,o&& el&~Tto 9,bl4 24e&01 ll t1l4 hfl81 1481 , 119 
84, 71 90,n 50.,TX 11s,2x 121 ·Tl 113,U ...... , ...... , ...... , 

8/DEPTH• •" •45,5&3 •S5,198 .13.527 Te3l4 19,•552 9,417 2el'lb4 1388 .o9& 
84,51 80,u 51,31 ...... , 121.n 113,51 ...... , ...... , ...... , 

SI.DEPTH• ., •33,191 •l~.&99 .io,uo 5,2&9 1" 1562 T,080 2,21s 1292 ,on 
84,41 80151 51, TX ••••••• 12?,0l ...... , ...... , ...... , ...... , 

S/DEPTH• .z •l214H •11,7i8 •b18f14 3,411 9ab&& 4,128 11495 119fl ,049 
81J,l1 80."" .... i .. l ******X 122.u ...... , ••••••• . ..... , ...... , 

SIDEPTH~ • 1 •l t • U5 .. &,843 "'·""" 1.n5 41820 2,n1 , 1n a098 ,024 
84,il 80,41 .... ~., ...... , ...... , ******" ******" ...... , ...... , 

8/DEPTH" ,o ,ooo ,ooo ,ooo ,ooo ,ooo 1000 ,ooo .ooo ,ooo ...... , ...... , .... ~." ...... , ...... , ******I ...... , ...... , ...... , 



CASE lwA 

TA8Le V•OIMENSIONLESS DRAG !'ORCE COMPON!NT FifLD1eeaDEFINED IN EQUATION (25) 
TH~TA • .o 1010 20 •. o 3010 5o.o 1s.o 100,0 uo.o uo,o 
ETA/HUGHT• ,199 .7U ,538 ,129 .025 .,135 •1181 •1t99 .,201 

l114l :ss.n 121'61 wlt,Sl ...... , 195151 s2,n •92121 .1n,ox 

SUR, ACE 390134" S241t94 1e1 ,·95e 761114 !e25J •9e643 •l•.20l •l31t4l •23.596 
5•,51 49,]l 20,n •65,U ...... , ...... , ...... , •2•0• U w"86e6l 

S/DEPTH•t11 .566,660 3to,oeo 181,070 

slotPTH•l•O 
s:s,n 01,01 20.01 

l2•1U4 n•.ns •• 81r· 711766 11252 
5!,81 46e0l t 91. l •601n ...... , 

SJOEPTH• •' 2871865 244 1 9U 1501 il 641882 1.220 .e.798 •17,879 dl16U •22,099 
s2,u 45,41 19,h •''·" ...... , ...... , ...... , •273.81 w524,4l 

S/D~PTH' 18 2511520 214,581 tli1113 57,891 1al61 •7,695 •!518!8 •191246 •191642 
5t14l 44181 18•{' •58,31 ...... , ...... , ...... , ...... , .s22,2x 

SIDEPT11• 17 2161805 1851366 tt 5 I. 58 50,812 11090 •61638 •l318l6 •161836 •17,185 ..... so 18l 44. zx 18.h •57,;n ...... , ...... , ...... , ...... , ...... , 
N S/D!PTH~ 16 l8S1458 U'7el4l 981Jo9 llS1665 1988 •51619 •lt 1811 •14106 •141729 
~ so I :11 43.H 18,b .,.151 ...... , ...... , ...... , ...... , ...... , 

I/DEPTH• 15 1s1.21.11 u•. 10s 8l,Sz4 :S6,46C! t864 •41633 ••1820 •121019 •12,273 
49191 43141 181h 115518" ...... , ....... . ..... , ...... , ...... , 

S/D!PTH• ,4 l 19,01 103,oU u,•ss 2'1l1't , 718 •31674 •71841 ···•S3 .9,818 
119161 0,11 17,h •55,Jl ...... , ******" ...... , ••••••• ...... , 

SI DEPTH• • :s U1J415 761812 u,sh 211•:sa .sss •21737 .s.su •71208 •7,lb3 
"'·JI "21H 11,b •154181 ...... " ...... , ...... , ...... , ...... , 

8/DEPTH• 12 591271 so.,,. 321hs 14 1 08 137& •S,8U •31911 .01eos •4,909 
49,U lli,61 171C.l ...... , ...... , ******I ...... , ...... , ...... , 

l/Dt:PTH• •1 lCJ,553 Z5eUS 1•.U1 7,322 1192 •1'05 •11954 •21402 •21454 
49,0l 4it51 ....... ...... , ...... , ...... , ...... , ...... , ...... , 

I/DEPTH• 10 ,ooo .ooo 1C!oo 1000 .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ....... ******I ....... ...... , ...... , ...... , ...... , 



CASE 3-A 

TABLE Yl•OlMENStONL£SS lNDTIA 'ORCE CQMPONENT 'ltLD,,,.DEFtNfD IN EQUATION CZ•> 
THETA • ,o 10.0 20,0 Jo,o so,o 75,0 100.0 uo.o 180,0 
!TA/He:lGMT!I ,19• ,ns ,5;58 ,n• .025 •1115 ., 183 .,,.q •• 201 

S7. "' 111'1 12,&• •:Sl ,5X ••••*•I U5151 s2,11 .•u,21 •14•,ox 

SURFACE ,ooo toJ,147 tSlf,312 tb21082 971022 321857 ct,443 le 07 ,ooo ...... , a&,cas 83,3~ 1•.n 38151 •129,31 .112.21 ...... , ...... , 
S/DEPTH•l1l ,ooo 0,242 158,458 ...... , 8b1JI u,21 
S/DEPTH•110 ,ooo 8&,820 140,912 1511037 Cffu575 

...... 1 &Siu ez.~1 7& 131 4210I 
S/OEPTM• lq .ooo n.1u 12'11~15 134,288 87tlb7 30,&55 8,lfOl 11104 ,ooo ...... , 85,51 82,~l 1&,ax 4212l •115,i?l .u1,n ...... , ...... , 
8/0EPTH• 18 ,00(1 U,1'& 1061';'45 1 U,0&2 77,&&'5 27.557 8.o;n 1997 ,ooo ...... , 851Z1 82•n 75,u 421~1 •1l2,4l ...... , ...... , ...... , 
8/DEPTti• ,, .ooo 5be7S1 9l,,9o 102,301 b81088 24,350 71 l U ,884 ,ooo .... ...... 1 85,0I 81,91 15171 42171 .10•.n ...... , ...... , ...... , 

N S/DEPTH• •" ,ooo 47,804 791?41» e&,ctU 58.1152 21,048 b1lb2 t1bb ,ooo 
Ill ***•••I 84,71 81,n 75,51 4214tl •107,91 ...... , ...... , ...... , 

8/Df PTH• .s ,ooo 3'19255 &5, l U 71,00 481770 11,bbll 51181 ef>05 ,ooo ...... , 8"15' 81 ,151 75,n o.ox Pl0fla21 ...... , ...... , ...... , 
&/Dt:PTH~ . " ,ooo Jl,028 s1.~oo 57,202 Jlf1053 14,212 11, 1 u 1520 .ooo ...... , 84,31 81,,41 75,21 431 ll •104,81 ...... , ...... , ...... , 
S/DEPTH• 1J .ooo 231054 18,015 02,101 HIStt 10170 3,150 1392 ,ooo ...... , 84,21 81 ei?l TS,tl 43,21 •103,81 ******l ...... , ...... , 
l/D!PTHa .2 ,ooo tSelbT 25,Ub 2&,]711 u.sso 1.uo z.10a .2u .ooo ...... , 84ell 81.ll 75,U 43,31 ...... , ...... , ...... , ...... , 
&/DEPTH• t l .ooo 71&03 t21H8 14' t 59 q,178 J,587 1,os1 eU2 ,ooo ...... , ...... , 8l1U Ts.ox 43,31 ...... , ...... , ...... , ...... , 
8/0EPTHll ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo .ooo .ooo .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... l ...... , 



CAif Jd 

TABLE Vll•OIMEN&t0NLE8S DR~G MOMlNT t0Mp0N£NT FIELD 1, 11 0EFINED IN EQUATION Cl?> 
THETA • 10 ao,o ao10 J010 5010 7510 100,0 U010 180,0 

.ETA/HEIGHT• ,7'9 17U ,5,18 1:SC?9 1025 •• us .,se:s ., 199 •1201 
JT,41 :Sl,91 U1H •St,51 ...... , 195151 sz,n •9l12l •149101 

SUR,AC:E 2001102 l94,99Z l061!51~J 3',978 ,411 •41900 •9114!5 •111134 •u,:sn 
•o,n s:s,ax 2i171 •Tl,61 ...... , ...... , ...... , ...... , ••••••• SIDEPTH•lel 21S1!581 179.179 l0515t5 
55,81 49,U 22.0, 

eiD!PTH•leO 1111009 1"4,144 u,089 351091 ,4110 
sa 1s1 4'111 20121 •64141 ...... , 

8/DEPTH8. ,q 1341&36 tU,960 681887 i81952 1441 •01109 •811U •91758 .. •91947 
5J1SI 06,U 19,7~ •62,ax **'*'*' ...... , ••••••• ...... , . ...... 

SIDEPTH• 18 10J17H ae,uo 5J,8iS2 al1010 13'16 •31171 •61J77 •71TOS •7,8!8 
~21u "5181 19,ll •60,41 ...... , ....... ....... ...... , ...... , 

~ 
l/Df PTH8. ,7 171679 661!01 4018!2 17,102 1338 •21371 •41860 •Se896 •6,016 

11, 71 451U 1a,91 •!8191 ••••••• ....... .. ..... • •••••• ...... , 
l\j 8/Df Pf Ha ,6 55,993 471848 z9,7ia u1os1 .212 •11715 w],556 •41330 •41419 

°' s1,01 44,41 18151 •57161 ...... , ...... , ••••••• ....... ••••••• 8/DEPTH• • !5 J8,266 32, 773 Z0,495 91096 1204 •11172 •21461 .:s.oo• .J,069 
50141 u,ax 18 I 2:C ....... ••••••• ******I . ..... , .. ..... ******I 

I/DEPTH• 14 241172 20,uo u,ol8 s,ns 1tJ9 •1741 •l 1$11 •l192J •1 19U 
4919' U1n t7,9:C ....... ...... , . ..... , ••••••x ...... , ...... , 

I/DEPTH• 1) 131460 1&1565 1,100 11288 1082 •1412 .,882 •1 e08l •11105 
49 191 . ....... ...... , ...... , ...... , ••••••• • •••••• •••**U ••••••• S/DEPTH• •l 5,9H s11os J,ah 1e4U 1U7 •1182 .,J9l •1481 .,1191 ...... , ...... , ...... 1 ...... , ...... , ...... , ••••••• ••••••I ....... 

SIDEPTHs tl 11478 1,212 ,11)7 i!H .010 •1045 .,098 •• uo •• us ....... *****•I ...... , ...... , ...... , ...... , ...... , ....... . ..... , 
S/OE.PTH• 10 1000 ,ooo ,oc)o ,ooo 1000 ,ooo ,ooo .ooo 1000 

...... 1 ...... , ....... ••••••• ...... , ******I .. .... , ••••••• ...... , 



CASE 3-A 

TABLt Vlll•Dl~tNSlONLESS INERTIA ~OMENT COMPONENT FtELo •••• o~FlNED IN EQUATION (28) 
T~ETA • ,o 10,0 Z010 so,o 5010 7510 10010 13010 180,0 
f.TA/HUGlo!T• ,799 ,n1 ,'SJ8 .n11 1025 •• us •1183 •1199 • ,i?ot 

11. "" 11.111 12,u .:u ,51 ...... , us.sx ~2.11 w92e2X •1"9,0X 

SURFACf. ,ooo bl,6113 4U 14QT 89,313 48,408 lS,48& 411'72 ,531 ,ooo ...... " 88131 8". 4'1 711,31 34. ti •150,81 ...... , ...... , ...... , 
S/OEPTH1111t 1000 s&11(11 92,4~5 

••••••l 81,ZI &"12~ 
S/OEPTH•l10 ,ooo 4b I\ 97 T"10H TT ,911 01.11110 ...... " 8&1H 83,Sl 10,n "t .zx 
SI DEPTH• • CJ ,ooo lb10T1 58,2,8 b1,99ft 39e023 Ue424 ],8b9 ,479 1000 ...... " 86,2" 81,U T&,U 41 .n •1221 u ••••••X ••••••X ••••••I 
S/DEPT11• ,8 1000 27 1511 ""181'8 481201 301941 101792 :s, 12s 1387 1000 ...... " 85181 s21n 7ti,n 42111 •lU11l ...... , ...... , ••••••I 

~ 
S/OEPTM• 11 ,ooo 201500 n,5s1 }b,376 23e7b4 8,381- 21438 ,303 ,ooo 

~ ••••••X 85,u 82131 Te.ox 4214' .1 u.n ....... , ••••••X ...... " 
~ 

S/OEPTH• 1b ,ooo 141681 24,158 2&,J90 171501 111241 1,a21 122b 1000 ...... " 85101 82101 75,11 421&1 •110171 ******" ••••••x ••••••X 
S/OEPTH• 15 1000 91C1T6 lb,491 18,130 12.111 41381 11282 1159 1000 ...... " 84171 8t1n 75151 42191 ••••••X ••****" ••••••I ···•••l 
S/OEPTH• I 41 1000 e,211 101406 111501 11804 21828 1830 1103 ,ooo 

•••••*" 84 151 8l1SX 1s1n 4310X ...... " ...... , •••***" **••••X 
S/OEPTH• 11 1000 31419 51?90 61425 4,395 1.&01 I" 11 10S9 1000 ...... " ...... , 81,3,X 75,21 ...... " ••••••I ••••••I ***'*'" •*••••X 
SIDE PT I-!• 12 ,ooo 1,531 2,~Sl 21841 11955 ,11s 1210 102b ,ooo ...... " ...... , ...... , **•***" ******" ...... , ...... " •••***" ...... , 
SIOEPTH• 11 .ooo 1180 16i35 1108 ,Q89 1119 1053 1007 ,ooo 

•*****" ••••••X ·····~" ••••••X ...... " ••••••X ...... " •••UU; ...... , 
S/DEPTH• 10 1000 1000 ,qoo .ooo .ooo .ooo .ooo ,ooo ,ooo 

****•*" ******I ..... ~" *****•X ...... " ...... " ••••••l ••••••X ••••••I 



CU! bl 

TABL~ 1X•DI~fNltONL!SS DYNAMIC PR!SSUR~ COMPONENT ~llLD., •• DEFINfD l~ EQUATION (29) 
THETA • ,o 10,0 zo,o 10,0 so.o 75,0 10010 uo.o teo,o 
ETA/HEIGHT• .194' ins ,538 ,JZ9 .us •,135 •1183 •119'1 •• zot 

17,41 Jt,tl u.u •ll 151 ••••*•I 195,51 u,n •9i!e21 •149,01 

SURf'ACE t.•oo 1144• l10h ·•59 1048 .,211 •11•1 •1199 .,1102 
Je,81 J31ll t41U •29,91 ...... , i0le91 571•1 e9ltOX •tSJ, 7X 

S/0£PTH•ltl 1,514 t,432 110115 
J7,81 12161 14,U 

S/D!PTH•l10 1,5JZ 11400 t. 0•11 •"'' .oo 
h,4, 

.Sl ·"' 1S.81 •28.tx ...... 1 
S/OEPTH• •• t. •'94 11171 t,OS• ,fJ7J 1065 •• 211• .,365 w,;H8 .,ooz 

J5,H JOe41 13151 •25,4'1 •...... , 20J,31 58111 •9i!t71 •t5J, 71 
S/DEPTHl!I 18 t,4•2 1130 t,048 .. .,, .01• •• 2.0 .,364 •1398 .,402 

14 111 Z914l u,zx •24,ll ••••••I 205,51 58,JI ••1171 •lU,21 
I/DEPTH• ,., 1.01 11124 11040 ,HS 1091 •1254 •• 1•2 •1398 •1402 .... l31&i 28,ftl u,n di,U •599,JX 201.~1 S8,41 •90,81 •151,01 

~ SiDEPTH• •• 1140CI 11305 1,0111 ' ,'89 .101 •e250 •el•O •1198 .,402 
CD Jl,21 a1 ,ex 12.11 •21131 •525111 209,31 58,U •90101 •149191 

S/Df PTH• 1S t 1188 11289 l10i!8 16Cf2 .uo •1245 .,ss9 •1398 .,402 
31.41 21,21 t2,51 •20 131 •471h11 210191 S817I e89a41 •l4910I 

S/Df.PTH• 14 1,J?a t,n• l,OZJ 1ft95 ,111 .,2112 .,158 •1197 .,102 
so1&1 2•1H 12.11 .,,,,, •418e81 212,21 ~8181 •88181 •148,31 

S/DEPTH• ,J t1J5' l1ZH 11019 1•Cf7 elZi! •1219 .,357 .,197 .,102 
Jo,JI z•.z1 li1ZI •t•,01 .. u.01 zu.n se,11 .ea,111 •14711X 

SI DEPTH• • C? 1,J5o 1,259 l 1017 1•98 .126 •• z.sa .,357 •• s•1 .,40l 
Z4'1'I a,.x 12,n •U,U •nTe•I Zl4eU 58,91 .a8,u •147,U 

sioEPTH .. el te345 lel55 le015 •••• ,ua •1Zlb .,:ss• •13Cf7 .,1102 
l91TI zs,11 lieOI ete.sx .sae.u 214161 581•1 •81191 •147,0I 

SIDEPTHil 10 1. :S4J 11254 l 1014 ,100 .1z• •ell• .,J5b .,3q7 .,1101 
Z9,bl Z51H 12.u •18,:SX •3851ZI zu,81 58,91 •87t81 •14•,91 



CASE 3•A 

TABLE x.v•RtABLES OEPENOING ONLV ON PHASE ANGLE 

,o 20,0 so,o 75,0 100,0 180,0 

Cl) Ol~ENSIONLlSS K?NE~ATIC FR!£ SURFA~E BOUNDARY CONDlTlDN ERROR 
LINEAR wAVE THEORY REPRESENTATION,~,, O!,INEO IN EQ.(35, 

SURFACE ,ooo ,001 ,002 ,002 .oos .oot •1001 •• 002 •1000 

CZ> DIM(NSJONL!SS KJN!MATIC FR!E SURFA~! BOUNDARY CONDITON ERROR 
STREAM ,UNCTION THEORY REPRES£NTAT¥ON,,,, DEFINED IN £Q 1 CJ5) 

SURF At! ,000 •,000 •aOOO •1000 •1000 •eOOO •1000 e 1000 •eOOO 

CJJ Dl~ENSIONL!S$ DYNAMIC 'REE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAY~ THEORY REPRfS!NTATION,~ 1 , DEFINED IN EQ.C3&) 

SURfACt ,010 ,010 ,008 1005 •• 002 •• oo• •• 010 

(4) DIMENSIONLlSS DVNA~IC 'Rl~ SURFACE !OUNDARV CONDITION ERROR 
STREA~ FUNCTION THEORY REPR!SENTAT~ON,,,, DEFINED IN fQ,(Jf) 

SUkFACf •1001 • 1 000 • 1 000 •1000 ,OOO 1000 •eOOO 

.002 

,ooo ,ooo 



CASE l•A 

TABLl Xl•OVERALL wAVE PARAMET~Rs,1, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

Cl) D?MfNSlONLESS WAVE LENGTH 
D!,INED IN EQUATJON (31) 

,lbO ( 4,41) 
(2) OtMENSIDNLESS AVERAGE POTENTIA~ ENERGY 

OE~INED IN EQUATION Cl8) 
,3b9 C wl5 1 5X) 

( ;s) DIMENSIONLESS AVERAGE KINETIC ENERGY 
Df~IN~O IN EQUATION (19) 

,186 ( d014l) 
(4) DIMENSIONLESS TOTAL AVEREGE ENERGY 

D!FINEO IN EQUATION (40) 
,15'J ( d219X) 

(5) DIMENSIONLESS TOTAL AVERAGE ENERGY fi'LUX 
OE,lNED IN EQUATION C41) 

• 730 ( 934,51) 
(b) DIMENSIONLESS GROUP VELOCITY .... DE~INED IN EQUATION C42) w ,961 ( •1121) 

Q (1) D?MENSIONL~SS TOTAL AVERAGE MbMENTUM 
DEFINED IN EQUATION C4ll 

,1U C •lOelX) 
(I) DIMENSIONLESS TOTAL AVERAGE MOM!NTUM FLUX IN WAVE DIRECTION 

DEFINED IN EQUATION (44) 
l,ObO C .:ST,71) 

TRANSVERSE TO WAVE (9) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX DIRECTION 
OE~INED IN EQUATION (45) 

,3lt ( •44191) 



.... 
W) ... 

CASE ]wA 

TABLE XICCONT)wOVERALL WAVE PARAMETERS••• DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

* (10) DIM~NSIONLESI ROOT M!AN SQUARE KlN[MATlC 'REE SURFACE 80UNDARY CON~lTION ERROR 
DEFINED IN EQUATION ca~) 

LINEAR 1 001741 STR!AM FUNCTION eOOOOOO 

(11) DIMENSIONLESS ROOT MEAN SQUARE DYNAMIC 'REE SURFACE BOUNDARY C0N01Tl0N ERROR 
Dl~INED IN !QUATION (41) 

LINEAR e007171 STRfAM FUNCTION e000221 

( 12> DIMENSIONLESS MAXIMUM KINEM4UC FREf SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (40) 

L!Nt:AR .oo~u1 STREAM FUNCTION .000000 

CU> DlHENSlDNL~I& MAMIMUM DYNAfll~C FRE[ IUR,ACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (41) 

LJNiAR ,otc,2•2 STREAM FUNCTION 

(14) DIMENSIONLESS KINEMATIC FR!l SURFACE BREAKING PARAMETER 
OlFIN!D JN EQUATION (48) , 

LINEAR 1 10,037 STREAM FUNCTION 

(15) DIMENSIONLESS DYNAMIC FREE SURFACE BREAKING PARAMfTER 
OE,!NED JN EQUATION (q•> I 

LINlAR ,oo~oss STREAM ,UNCTION 

.000947 

,007t5 



DEFlNlhONS 
l2TH ORDER STREAM FUNCTION ~AVE THEORY 

LO • DEEP WATER WAVE L!NGTHt CALCULATeo FROM LINEA~ WAVE THEORY• LO•(G/b,l8Jl8>•T••2 

H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T J WAY! PERIOD X(N) ~ NTH STR!AM FUNCTION COEFFICIENT 
DPT ~ WATER DEPTH L a WAYf LENGTH 
Par • VALUE 0, STR~AM FUNCTION ON TH! 'REE SURFACE 

WAVE CHARACTERI,TltS 
H/LO • ,001886 DPT/LO • .010000 
H/DPT • ,J88610 
L/LO w ,i16172 PSI1CG•H•T> • •• 00101s 

LISTING OF DIMENSIONLESS STREAM FUNCTION COEFFICIENTS 

X( l)/(H•T•G) • ··"f 701•01 X( l)/(H•T*Gl • •.152007•01 
X( J)/(H•T•G> • •eb 0016-02 X( 41)/(H*T*G) • • ,27977"•02 
X( 5)/(H*T*G> • •1l UOJT-02 X( b)/(H*T*G) • • 1484Ub•Ol .... X( 7>/(H•T•G> • •11t\\l27S.03 X( 8)/CH*T*G> • •,733987•04 w X( 9)/CH•T•G> • .,l,7143•04 X(lO)/(H*T*G) • •,910232•05 ~ X(tl)/(H*TlllG) • t11iel267hOS X C 12> ICH*T*G> • •, 129JOS.06 



CUE J•B 

TABLE l•Dl~ENllONLESS HORIZONTAL VELOCITY CO~PONENT 'I£LDee11DE,tNED IN EQUAUON Cit) 
THETA • ,o 10.0 20.0 10,0 so.o 75,0 too,o uo.o 180,0 
fTA/HUliHTa ,86! ••'Z ,387 • t 53 •e06l •t lll •• 1:n •• us •,135 

112,u 21.•1 e2l 13I •183,0X 6Z5eH l05e21 J4,,I •U:Je41 •26',,bl 

SURFACE Z),568 18137• '·Uft 31626 •le575 •2·''" •:S.188 .:s.nz .1,231 
45,11 31 eJI .22,111 w205,81 6lOe'X 210.,1 11.21 •1'7.51 •281,U 

8/DEPn11u ,3 22,,lll 
100,0l 

S/DEPTH•le2 21.15, 11,,02 
41,01 zq,41 

8/DEPTHl!llel iO, .,., l11Z7' 9,8&tf 
38,t>X 27 .u •i!leU 

S/DEPTH•leO ,,,867 161725 9,8,8 le SO' 
l•1Jl 15191 .20,21' •181 •'' 

8/DEPTH• 19 u, 101 16.238 '•'U 4,080 •11455 •21948 •1118• •leZl2 .1,211 .... 34.U 21,n •19,31 •161,21 655,81 210,51 lle41 •1,Te9X •287 8 &1 
C,,r.) S/D!PTH• ,8 18.441 151811 '·'•1 41310 •t.312 •2,,20 •l,18Z deaJl .J,2.51 
w :s2,u 22.ox .ts,61 •151.51 713.21 211.ox u ,n •l,6181 •287 ·"' 

8/DEPTHll ,., u .en 15e44J '·''? 4,503 •le185 .2,ecu1 •J,178 .1.210 .1.211 
Jo.JI 20,n .1s.u .u,,u 775,f,I 211141 lt.'• •lq5,U •285,6X 

SIDEPTH• ,6 17,402 1'51130 fl,'10~ 4,6b4 •t,015 •2ti81l .:s.t74 •J.230 .1,2.11 
28,11 ''·21 .,17,71 •U0,41 ••••••I 211,81 32, ti •194,11 •283,,1 

8/DIPTH• .s 11.00, 141808 91889 417'6 •1981 •2,8S2 •le 171 .1,230 •l,232 
21,JX 181 ti •l11Sl .u:s,n ....... 212.2x 12,11 .1,:s1n •Z82 16X 

&/DEPTH• '" tft,6'5 111,.58 918715 4e4'00 ••• os •2,856 •lelb8 .1,22q •3,232 
H,21 11121 .11.11 •UT ,4'1 ...... , l12e51 :sz.u •l•l14X •281,51 

S/Of PTH• 1J lb.4150 so,4•S '18•~ ",97' .,eas •21823 •lel6• .1.229 .1,212 
25121 1•.111 •l71U •t u,ox ...... , 212,sx JZ,51 •Ut.81 •280,&X 

9/DEPTH• ,, 16,284 111,seo '185~ 51034 •1eoz •2,8l4 •J. l65 .,3,zzq .1,2s2 
24.61 15,n .17,u •lll1U ••••••I 211.ox :S2.61 •l'H13X .280,ox 

8/DEPTH• , 1 a,1a1 14,512 '·84~ 5,0bT .,111 •21808 •l 1164 .. :s.zzq •l.232 
211,21 15 1 6' .11.u .io,, 11 ••••••• 2u.u 12,11 •l'ltU .z1q,&1 

S/OEPTH• .o 161150 141ZH '·84~ 5,011 •t7b8 •!180~ •'Sel~J •3122, .1,z:sz 
24,U 15151 .11.11 •lOq,zx ******' zu.u 32,TX •1'1 tOI •27' 151 



CASE bB 

TABLE ll•DlMENltONL!SS VERTICAL VELOCITY COMPONENT ,lELo •••• oE~lNED JN EQUATION C22) 
THETA • .o 1010 ao.o so,o 50e0 n.o too,o uo.o uo.o 
f.TA/HEl GHT!l ,en 1692 .so ,t53 •• 061 •• tu .,1n •1135 •1115 

42.H aa,•1 .21.u •l8J,OX •zs.H aos.n l4e91 •183141 •269,61 

SURI' AC!: .ooo ,,808 8,798 .,262 t10l .n1 ,os6 .002 ,ooo ...... , 91 ,u 8S 1 SI 10,u •40,JX ...... , ******I ••••••x ******" 
S/DEPTH•t1l .ooo ...... , 
8/Dt:PTH•tt2 1000 1,152 

••••••x 90,91 
8/DEPTH•l1l 1000 61282 8,l91 

•**•••I 90,41 85,Tl 
l/DEPTH•leO ,ooo s.493 7,J(I] 51884 ...... , •O,SI 85,41 n,11 
8/DEPTH• •' .ooo 4,771 b1453 5,2Sb 11806 ,323 ,054 .002 1000 ... ••••••1 &9,n 85111 n,u •19t61 ...... , ...... , ...... " ******" 

~ S/DEPTH• ,e .ooo o, 112 5,614 4,639 t .u1 1294 1049 1002 ,ooo 
~ ...... , 89 141 84 ,u n.n •1715% ******X ...... , ...... , ...... , 

8/D!PTH• ,., ,ooo 11soo 411820 41031 lt40 ,263 ,044 1002 1000 ...... , 89,21 84,51 72191 •15181 ...... , ******I ...... , ...... , 
S/DEPTH• ,,, ,ooo 2,929 410•4 3,07 l1l54 1229 1038 .oo~ ,ooo ...... , 88,91 84,n 72181 •l41ll ...... , ...... , ...... , ...... , 
&/DEPTH• 15 1000 2,)92 J1l40 21850 11055 11'4 1032 1001 ,ooo ...... , e8,n 84111 72171 •13111 ******" ...... , ••••••x ••••••x 
8/DEPTH• 14 1000 l,8U 2,•112 21270 1850 1151 1026 1001 .ooo 

******I 88 11)1 83,91 72,61 •tl1tl ...... , ...... , ••••••x ...... , 
SIDEPTHI! .:s .ooo l1J94 11•u 1,•91 1641 1119 .020 1001 ,ooo ...... , 88141 u.u U,51 •llt41 ...... , '*"'*" ...... , ...... , 
S/D!'PTH• .2 ,ooo ,ut lelO l ltl29 e429 1080 10ll 1001 ,ooo 

*'****I 88111 83171 72,51 ••u•n ...... , ...... , ...... , ...... , 
S/D!PTH• • l 1000 ,458 ,648 151»3 1215 1040 1007 1000 1000 ...... , 88,U 8316" 72141 ..... *" ...... , ...... , ••••••x ••••••x 
S/DEPTH• .o 1000 ,ooo ,ooo 1000 1000 1000 1000 1000 ,ooo 

**'***X ...... , ...... , ...... , ...... , ...... , ...... , ****'*" ...... , 



CASE l•B 

TABL~ Ill•D1MENSI0NLESS HORIZONTAL ACCtLlRATION CO~PON~NT FIELD., 1 ,DEFI~tD IN ~QUATION C2l) 
THETA • ,o 10.0 20,0 30.0 5010 75,0 100.0 t'J010 180,0 
ETAIHElGHTa ,81:>5 ,6q2 ,387 , 153 •1061 •1 l2l ., 1 n •• 135 •,1.15 

42,21 2e,q1 .21,n •l8:S10X 62151U 205121 l4 19X •1831411 •2b9 16X 

SURFACE ,ooo 221,ne 240129f1 t54P,8C>o 44. 5414' 7,574 l 1331 •1017 ,ooo ...... , 94 1U o.sx 78e8X •21161 ••••••X ...... , ...... , ******X 
SIDEPTH• le .S ,ooo ...... , 
SIDEPTH•le2 ,ooo 2071527 ...... , 94,SX 
S/DEPTH=t•l 1000 187,S27 232.27~ 

******X 93,91 90131 
8/DEPTH•l10 ,ooo 1701015 217171.1~ 1581832 

******X 9314' 89171 79,0l 
SIDEPTl'I• ,9 ,ooo 1551239 20419219 lSC>,870 u&19qo 719bl 11179 •1001.1 ,ooo ..... . ..... , 92,81 eq,u 781cn "l31Ul ...... , ...... , ...... , ******I 

c,,.) SIDEPTH• ,8 ,ooo 1421702 10.111 154,773 491853 81f>o7 t ,417 1018 ,ooo 
Ci11 ...... , 92,21 88,C>X 78171 •61i?X ...... , ...... , ...... , ...... , 

SI DEPTH• ,1 ,ooo 1::s2,1ss 184,071 152,Uo sz,:ns 91307 t ,57Z ,Q.Sb 1000 ...... , 911U ea,ox- 78,61 •16l ...... , ...... , ••••••x ...... , 
SI DEPTH• ,6 ,ooo 1211192 11s,eou 150,685 541451 9,671 l 1059 1050 ,ooo ...... , 91,U 871Sl 78.u '3. n: .... ,,, ******I ...... , ...... , 
SIOEPTH• ,s ,ooo tlf>,241 tb9 1 0Ut 1481884 56 1212 10. ;Je,9 11 Tlb 1001 1000 ...... , 90,6X 871U 78121 1.u ******I ...... , ...... , ...... , 
SI DEPTH• I 4 1000 110e'5bo 1611542 1471334 571634 to1778 11802 10&9 ,ooo ...... , 90,U 8b17X 78,U 9171 ...... , ...... , ...... , ...... , 
SIDEPTI'!• 1l ,ooo 10&,2&0 t5q1117 1461084 581726 111099 11854 ,01s 1000 ...... , 89,8' 8&,u 771n t tebl ...... , ...... , ...... , ...... , 
S/DEPTH• 12 1001) 1Ol,240 l5b1'3Z1 14511&8 5ql4qq 11.111 t 1893 1080 ,ooo ...... , 89151 8f>12l 77181 iz,n ...... , ...... , ...... , ...... , 
SIOEPTH• It ,ooo 1011451 1541544 1441610 591q&o 111471 119lb 1082 ,ooo ...... , 89,ll 86101 77181 n.n ...... , ...... , ....... , ...... , 
SI DEPTH• .o ,ooo 100.es8 153,952 1441422 bOell4 tt,518 11924 ,oe1 1000 ...... , 89121 eo101 11,81 ll19X ******I ....... ...... , ...... , 



cue: :s.a 

TABLt IV•OI~E~8ION~ESS VERTICAi. ACCELERATION COMPONENT 'IEl.DaeeeDEf INED IN EQUATION UCU 
THETA • ,o 10,0 lO,O T Jo,o 50e0 75,0 100,0 no,o uo,o 
ETA/HEIGHT• ,8b5 i6'Z ,J8 1t5l •1061 •1U3 •• 1n •1U5 •1 lJS 

11z121 Z81'1 .Zl ell •t8J,OX 6251H zos121 :u,,1 •18l14X •Z6•,bl 

SURFACE. •2l•alS6 •1l6e\84 48,55t '91686 47,333 a.•67 1.ss1 .225 .,uz 
•z,u u.u 135,61 t15,U 120a81 ...... , *'''''I ...... , ••••••I 

S/OEPTH•tel •Zl0,5ll 
lOo,n 

S/OEPTH1'lel •l06,89b .uo,•11 
110.•1 83,U 

S/Df.PTH•tal •184 1S11 •lOZ1582 4i?1l06i 
•o.•1 83,41 ue1u 

SIDtPTH•l•O .. 1u,s11 •• 3,68• 111•2a 911014 
•01JX u,n 145,81 114151 

SIOtPTH• ·' •tlll,662 •84,460 ZS176tl 17,711 43.831 8,5•5 l1:St• 1203 •1104 .... 90,u 83,51 t 1)5,U ns,21 t t810X ••••••I ...... , ••••••x ...... , 
~ S/Df PTH• ,8 •124aC'i08 •15a051 171411 b5,821 :H1 l"4 1,8i!6 lel24 t lb4 •• 075 

°' &•,•x 81,':ll 011u ltb10X l1'71'l ••••••I ...... , ...... , ••••••I 
SIOEPTH~ 17 •1011140 •f»llj15H t21SZt1. 551 U8 l41J'll ·~••z l 1110 1132 •• 0~3 

89,71 83151 t8l1U 1lb1TX 117191 ...... , ••••••I ••••••i ...... , 
SIDEPTH:I ,,, •C'i0,239 •56,070 818lcJ 451414 29,541 b1lOO ,•80 1106 •,038 

81'1151 83141 ...... , 117141 111.a1 ''****l ...... , ...... , ******I 
SIDEPTH= 15 .111.011 •46160b t,osa 361658 241666 s.1s• ,836 a08'1 •• 02e. 

81'1,41 83 14X ...... , 1111C'iX 111.ex ******I ******" ••••••x ...... , 
S/OEPT11• 14 •58a5lo •37.1CJ2 41oz5 28.529 l'le7&0 4, 1 n 1Hl 10&4 •,018 

&CJ,21 e:s.u ***'*'" t t81U: 117a8X ******" ...... , ******" ...... , 
SIDEPTH• • J w43 1 41J •271814 2.ss'i 20,u1 Ua834 3, Ul 1518 ,047 •10U 

8CJ,1X 83131 ••••••x 118181 111,n ...... , ...... , ...... , ...... , 
SIDEPTti• I ii! •Z8 1180 •18a525 11481 13.741 9e8'16 21121 1349 1030 .,007 

8C'i,OX 81,31 ...... , tt9,U ******" ******" ...... , ...... , ...... , 
SIOEPTli• 11 .u,J20 •"1Z53 1680 ft180b 4e'l40 110&5 ,175 .ots •• 001 

89 101 ******" ******X ...... , ******X ...... , ...... , ...... , ••••••I 
S/DtPTH• .o ,ooo 1000 ,ooo ,ooo .ooo ,ooo 1000 .ooo ,ooo ...... , ••••••I *****'" ******I ••••••I ...... , ...... , ...... , ...... , 



CASE J-& 

TABLE V•Dl~ENSIONLESS DRAG ,ORt! COMPONFNT Fl[L0eee 1DEFINED JN EQUATION <Z5> 
THETA • ,o 1010 20.0 so,o so.o 7S10 10010 uo.o uo.o 
ETA/HE1GHTa ,865 ·6'Z .:se1 .us •eOftl e,123 •eUl •el15 •e 13-S 

42eZX z9.u -z1.:n •l8Se01 ftZ5a61 zos.z1 34e4'1 •181141 •2ft,,H 

SURI' ACE os11111 110.01 1121381 2le86l •telO' .1.nl .,.so1 .. 9.884 •'•89J 
59,41 02.21 .oo.31 ...... , ...... , ...... , •••••*I ******I ...... , 

S/OEPTH•le:S 111a.ooo 
100.ox 

S/DEPTH•t1Z :588115' 287e'73f> 
sz.21 l1 e61 

S/OEPTH•l1l 101,025 ll)tl,81Z 101.111~ 
so.01 ss.u •3'181 

SIDEPTH•leO 1011&20 221.,22 ':7. 71 t 22.0J9 
'"•ox :u.n •39eU ...... , 

S/O!PTH• ·' 2631889 200,1u 87.8'~ 20.uo •• 934 •7e33et .9,051 ·'·388 .,, .5'8 ... 01.11 33131 el6e61 ******I ...... , ...... , ...... , ...... , ...... , 
~ S/DEPTH• 18 2281&82 11s.10' 7810ft~ 181711 •17CIS "61475 •81018 •813414 •8,354 
~ 41>,61 .JZ,31 •38,21 ...... , ...... , ...... , *'****I ******I ...... , 

S/DEPTH• .1 1951734 150170l &8,23i u.112 .,587 •51ftJO .1.021 .1.101 .1.110 
45151 :u.u eJ7 •'I ' ...... , ...... , *****'I ...... , ...... , ...... , 

9/DEPT~• 16 lft4e643 121.:su S814lfi 14ebb8 •e4b0 .4,79q •be018 .6.257 wb,266 
110,11 30,ftl •37, 71 ...... , ...... , ...... , ...... , ...... , ******I 

S/DEPTHll! 15 115e0b2 1oci.an 48eft2~ 121429 •eS54 •31981 •51012 .s.210 •51222 
43,91 2'·'' .31,u ''*'**I ******I ...... , ...... , ...... , ...... , 

$/DEPTH• •" t06.•8Z n.oeo 38e86S 10.07& •• u11t •3. t 7l •411007 .11.111 •41118 
431:51 a?'.41 .n.u · ...... , ...... , ...... , ...... , ...... , ...... , 

S/D!PTt1• ,3 19,230 ftl.843 2,.uq 1,us •• t89 •2,372 •J,0041 .s. ue •l11H 
412.81 2'10I .31,n ...... , ...... , ...... , ...... , ••••••l ...... , 

SI DEPTH• ,z sa.oss 41100' tfe40S s.121 •• uz •t.578 .2,002 .z.oes .2,oa' 
"2,Sl za,11 ...... ,' ...... , ...... , ******I ...... , ...... , ...... , 

SiDEPTl1• 11 C!IJ,118 20,43, ,,,.,~ 2.514 •• o5" .. ,788 •11001 .1.oal •1,0414 
42.ll ...... , ******I ...... , ...... , ...... , ...... , ...... , ...... , 

S/O£PTH• .o .ooo .ooo .ooq .ooo .ooo .ooo ,ooo ,ooo ,ooo ...... , ******I ...... , ******I ...... , ******I ...... , ...... , ...... , 



" ~ '· ' 

CASE 3•B 

TABLE Vl•DI~!N8JONLESS INERTIA FORCE COMPDNtNT FIELD,,,,DEFI~ED IN EQUATION C2o) 
THETA • .o 10.0 20,0 10.0 so.o 15,0 100.0 130.0 18010 I 

t:TA/HElllHh ,805 •• q2 118'' ,153 ••Ob1 •1123 .,1.sl •• us •,1:ss 
42,2X U1n •Zl ,31 •181,0X bi51H zos.2x J41qX •t8J14l •l•q·"' 

SURI' ACE 1000 1741957 2oq1old 1sq1.sn 53,138 q,615 t,0_22 1051 ,ooo 
••••••X qz,51 81,5X Tb,OX •l01U ...... , ...... , ...... , ••••••x 

S/D!PTH•l1.S 1000 ...... , 
SIDEPTl1•1eZ .ooo lb0109'7 ...... , cH1H 
SIDEPTH•l11 .ooo 140,]80 t q7109d, ...... , q1 in e1,n 
SIDEPTl1•110 ,ooo 122,535 174 1008 149,856 ...... , 91101 87151 18,31 
S/DEPTM• lq ,ooo lOfJ,292 t53 1488 1341009 so.248 q,210 1.ss1 .os1 1000 .... ...... , 90111 87,zx 78,21 be:SX ...... , ...... , ...... , ...... , 

w S/DEPTH• 18 1000 cu ,413 U315oe 118,480 451402 8,438 1e414 ,oso ,ooo 
CD ...... , 90141 8o 19X 78, tx a.ox ...... , ...... , ...... , ...... , 

SI DEPTH• ·' ,ooo 7T ,us 1141690 103,114 40eZCJ0 7,539 1,202 1048 ,ooo ...... , 90,21 8&. 71 78,0l q15l ...... , ...... , ...... , ...... , 
S/OEPTH• • CJ ,ooo 04,922 9&,705 871941 14,946 ft,519 11100 t043 1000 ...... , 8CJ,.X 8b 15X 78101 10171 ...... , ...... , ...... , ...... , 
a/DEPTH~ 15 .ooo 521953 7914'7!, n1911 291412 5 8 5bb ,930 1038 1000 ...... , 89,U 86,4-X 71,9X 11e'7X ...... , ...... , ...... , ...... , 
S/DEPTH• ·"' .ooo "'',us o2,8Sl 58,tbi! 231 Tl• 41508 1153 .o:u .ooo ...... , 89,151 8b12l '77181 1?.. 51 ...... , ...... , ...... , ...... , 
S/DEPTHI! ,J ,ooo 301195 40, T2t. 43,494 1'7189b 3.413 ,570 e024 .ooo ...... , 9ci,u 8b1 ll 11,ex 13· ti ...... , ...... , ...... , ...... , 
SID!PTH• .2 .ooo 20,330 301949 281q34 tt.982 21291 ,383 e01CI 1000 ...... , 89,ll 8b,OX 17,81 u.sx ...... , ...... , ••••••x ...... , 
S/Df PTHI! •• .ooo 101106 151415 l4e448 6100• 1.1so 1192 .oos ,ooo ...... , ...... , H,Ol 77,81 ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• .o 1000 .ooo .ooo 1000 8000 .ooo 1000 .ooo 1000 

...... 1 ...... , ...... , ...... , **••••X ...... , ...... , ...... , ...... , 



CAS~ !•B 

TABLE Vll•OIMENSIONLESS DRAG MQ~ENT CO~PPNENT FIELD •••• DE,lNED IN ~QUATIO~ (2'7) 
TMt.U I! .o 10.0 l010 1010 5010 75.0 100.0 uo.o 180,0 
ETA/MUl:HT• • 86! ,u2 al87 ,tSl •a06l •1ll3 .•• u1 •• us •.135 

42 1 2' l8,n .21,:sx •tlt3,0l f.t2'5,U 205121 :u,•1 •183141 •2•9.f.tl 

SURFACE l44aU5 iH4eOJ5 b417ft7 io.•26 ••• e2 •J,779 •41535 •4tb84 •41080 
flT,41 4•,n .50,21 ••••••X ••••••x ...... , ...... , ...... , ...... , 

8/DEPTH•lel l \9, 111.t 
100,0I 

S/DEPTH•l12 2So,&z5 18&1003 
s.,n 41111 

S/DfPTH•tel 204,887 1S0,4l3 s•.2'" 
SJ 1TI J8 1U •C11121 

SiDEPTH• 1' 0 1•1,591 1201072 48,995 10,080 
s1,•1 31121 e40 121 ******I .... SI DEPTH• ,9 uc;,s12 94 elf.t8 ,19,bTl 8ab00 ··'511 •3.35& •1.1,083 •4,22& •4.229 
so.u .ss.u •l•.41 ...... , ...... , ...... , ..... .,, ...... , ...... , 

w SIDEPTHI! ,8 •s,s8o 7Z144l 311113. 1,101 .,354 •2.&25 .3,221 .3.338 •3.342 
'° aa.sx 34,U .3s,81 ...... , ••••••1 ******X ...... , ...... , ...... , 

S/DEPTH• 17 701&57 S41 lZ1 231940 51646 ea237 wl.991 •2. 4&3 •21550 •21559 
47,ll 32,81 e38elX ******I ...... , '*****I ...... 1 ...... , ...... , 

SI DEPTH• ·" 50 1U4 38108 17,SftO 41280 •1154 •11451 •11807 elt877 •11880 
4!5. 81 31,71 .,,18,0I ******I ...... , ...... , ...... , ******X ...... , 

S/OEPTH• I 5 :u. 35] Zft,Sft5 iz.11~ 3,04' •1096 •11001 •l1i!S" •11304 •lelOS 
'"'1 n 30.71 ••••••I '****'" ••••••l ******" ...... , ...... , ...... , 

SIDEPTH• •" Zl ,514 1&1758 7 1780. 1,992 •105& •1637 •1802 •1834 "1835 
4:S18I ...... , ******I ...... , ******" ******X ...... , ...... , ...... , 

S/D~PTH• • :s 11 ,lf59 91321 41171 11138 ··029 • 1356 .,451 •14&9 •,470 ...... , ••••••I ******" ...... , ******X '*****X ******X ...... , ...... , 
S/Df PTH• .z 5,lbO 4,S10 l,94t ,511 .,01z •1158 •1200 •1209 •1209 ...... , ...... , ...... , ...... , ...... , ••••••• . ..... , ...... , ...... , 
SIDEPTH• 11 1,301 1,oz5 ,481§

1 
,12• ... oo:s •1019 .,oso •1052 •• os2 ...... , ******I ******X ...... , ******I ...... , ...... , ...... , ...... , 

SIDEPTH• 10 ,ooo ,ooo 100~ ,ooo 1000 1000 ,ooo ,ooo ,ooo ...... , ...... , ...... , ...... , ...... , ..... .,, ...... , ******X ...... , 



CASE J.S 

TABLE Vlll•DJM£Nll0NLl88 lN!RTJA MOM~NT COMPONENT 'l!LD.,,,DtFlNED IN EQUATION Ci8) 
T!olt'TA ' ,o 1010 zo.o so.o 5010 7!5, 0 10010 uo.o uo.o 
ETA/HEIGHT• ,lfa5 ·••z ,181 , t5J .,oot •1UJ .,u1 •• us •,135 

"2·21 a8,•1 di 13' •183,0l 6Z5eH zos,ax u.•1 •l8Se0 •269,61 

SUR,ACE:: , ,ooo lZo,648 sz•,•oo as,cn1 i5e008 4,303 11ll .011 ,ooo 
*"*'*' n,n 88,0I n,n •l4etl ...... , ...... , ...... , ...... , 

81DEPTH•t1J ,ooo ...... , 
aiD!PTH•1.z ,ooo 108,z•1 ...... , u,n 
8/DEPTH•lel ,ooo 85,H'S 11•.10 ...... , •z.11 88,51 
8/D!PTH•leO ,ooo tab,854 •z,545 71s,2U ...... , 91,n ee,11 78,Sl 

~ 
sio!PTHl!I •' ,ooo 51,011 u,110 ot ,213 at ,735 J,9C?8 ,&o:s ,017 ,ooo ...... , •t.Jl 81. 71 18,41 z.11 ...... , ...... , ...... , ...... , 

""" I/DEPTH• ,a ,ooo Jl,751 55,sz• 47,•ea• 11eos& 1,zz2 ,541 1017 ,ooo = ...... , ,o,n 81 ·"' 78,31 4181 ...... , ...... , ...... , ....... 
I/DEPTH•· ,7 ,ooo 28144' U elft2 .so,us l3e'78b i!,548 ,427 .01s ,ooo ...... , •o,u 87.tl 78,21 71U *'****' ...... , ...... , ...... , 
llD!PTHl!I 10 ,ooo ao,t45 a•.••' Zft 1575 101315 ~.•24 ,3Z2 1012 ,ooo ...... , 901ZI 8ft18l '78, SI 910I ••••••• ...... , ...... , ••••••• SID!PTHlt ,5 ,ooo 11,ss• Z01Ut 181331 71Z72 11lft7 ,zz• 100• ,ooo ...... , 8',91 8b,51 78,0l 10161 ...... , ...... , ....... . ..... , 
SI DEPTH• . " 1000 1,494 1a.n8 11,uz 49710 ,892 , 149 .oo• 1000 ...... , e•,n u,n 11.n ••••••• ...... , ******X . ..... , ...... , 
I/DEPTH• ,1 1000 4,6•0 11048 •.sn 2e674 ,so• ,085 .oo4 .ooo ...... , ••••••• 80,21 ...... , ...... , ....... ••••••• . ..... , ...... , 
llD!PTH• ,2 ,ooo a,u1 l,103 2,Ho l. i CJ6 ,228 ,038 ,ooz ,ooo 

...... 1 *'****I ••••••• . ..... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• el 1000 ,500 '77t ,Tl] .100 .os7 .0.10 .ooo ,ooo 

••••••• . ..... , ******X ••••••• *****•I *'****I ...... , . ..... , ...... , 
s/oEPTH• ,o ,ooo .ooo ,ooo .ooo .ooo ,ooo ,ooo 1000 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******I 



CASE 3•8 

TABLE li•Dl~ENIIONLESS DYNA14lC PRESSURE COMPON!NT Ftt~o •••• otrtN~D IN EQUATION (l9) 
THETA II ,o 10.0 20,0 10.0 so.o 75.o 100,0 uo.o uo.o 
ETA/HEIGHT• ,865 e692 ,381 • t53 •• 061 •e 123 •• 131 •• us •• 11s 

42121 28,9', .21.11 •18le01 625.61 20'!>,21 34.91 •18Je41 •2b9.bl 

8URF'ACE 1.n,, 1.188 ,Th • 306 •• 121 •e247 •12tt7 •• 211 .,271 
44eH 31.ctl •16191 •l76e tX U7e61 218191 49.41 •U4e61 •283.41 

SIDEPTH•l,S t,109 
too.ox 

SIDEPTH•te2 l e6H lelbl 
4te5X JOe6X 

SIDEPT"1•lel 1,517 1.129 ,78q 
39,U 29.31 .1s.21 

S/O!PTH•t,O 1.s22 le298 1791,i ,324 
>11 '7X as.ox •12.91 •158,U 

S/OEPTH• ,9 11471 le270 ,8oq 1lSl •1 t12 •e24S .,201 •• 211 .,211 .... l6t ox 26e71 .11.u •l3f e5X 674e 11 219,41 49e9X •18£ie6X •283,41 
~ SIDEPTH• ,8 l e4l0 l e244 .sq , 373 •e099 •1243 •1201 •1271 •1271 ... 34.41 2'ieH .9,7X •l22eU 748151 2201bl so,u •183181 •283,ll 

SI DEPTH• .1 t,393 1,222 ,816 1193 .,o87 •1240 .,266 •1271 .,271 
32,91 24,51 .. e,11' •110.41 8l3e41 221. &I s1.z1 •182elX •281,21 

SiDEPTH• eb le!62 l e203 ,a,, ,409 •• 011 •1218 •,26b •1271 .. ,211 
11,u 23-51 .1,ex •101,51 ...... , 222.u !111 n .uo.n •279,lX 

SIDEPTH• ,5 lell6 le 186 ,82~ ,422 •eOb8 •e2lb •• 26b •• 211 •1271 
:so.sx 22,11 .1.21 •94, 11 ...... , 223141 52111 e179e61 •277,81 

SIDEPTH• 14 1.1is t. t Tl ,821 .au •eObt •,235 •• 265 •• 211 •1271 
29eSI 22,ox .6.81' •89.61 ••••UI 224, u 52,41 •178ebl •276,&I 

SIDEPTH!I ol 1,298 le 162 ,82~ 14CIO ... o5& •1234 •e2fl5 •• 211 .. ,211 
28e8X 21.sx ·'-·"' •8'!it'll ...... , 224,TX s2. a •l 17e8X •275,&X 

S/DEPTH• ,2 11Z87 1,1ss ,82'5 ,445 •• os2 .,211 .,2&5 •1271 .,z11 
l812X 21111 •'-121 •83131 ••••••X 2251U S2 191 •l77e:SX •214,~X 

SI DEPTH• .1 l1280 t.1s1 .e2ia 1449 •• oaq •1232 •12&5 •1211 •• 211 
21,n 20,n •6eU •81,91 ••••••x 22s.n 53101 •177eOX •274,SX 

SIDE'PTH= ,o , ,278 le149 18215 ,450 •1048 e,l32 •• 2e.s •1271 .,211 
27e8X 20.n .6,01 •81.41 ...... , 22'5 14'1 s:s.ox •lT&19' •274,41 



THETA• 

CASE S•B 

TABLE x.vARIABLES D!PENDING ONL~ ON PHASE ANGLE 

,o Jo,o so,o 75,0 100,0 

(ll DJMENSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE TMEORY REPRESENTATION,,,, DfFINE~ JN EQ,(351 

aso.o 180,0 

SURFACE ,ooo ,004 ,ooe .010 .011 .oos •,003 .,ooe •1000 

(Z) Dl"ENSIONLESS KINEMATIC FREE IURFACE BOUNDARY CONOITON ERROR 
8TR£AM FUNCTION THEORY REPRrS!NTATio~ •••• DEFINED IN rQ,(35) 

SURFACE 1000 •,000 • 1000 • 1000 •1000 •eOOO • 1000 1000 ,OOO 

CS> DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE TMEORY REPRESENTATION,,,, DEFINED IN !Q.C36l 

SURFACE ,Oil ,OZO 1 016 1011 •1003 •1017 •1019 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE abUN~ARY CDNDJTJON ERROR 
STRlAM FUNCTION T~EORY REPRE&ENTATIO~,.~, D!FINED IN !Q 1 ClT> 

SURFACE e,OOJ •1002 • 1 001 1000 ,ooo 1000 ,OOO 

,003 

,ooo ,ooo 



J-1 ...._ 

"" 

CASE !•B 

TABLE Xl•OVERALL WAVE PARAMET~Rs, •• DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

(1) 

(2) 

(l) 

(4) 

(5) 

(6) 

(7) 

(8) 

(q) 

DIMENSIONLESS WAY! LENGTH 
DEFINED IN EQUATION CJ7) 

,276 ( lOell) 
DIMENSIONLESS AVERAGE POTENTIAL ENERGV 

OEflNEO IN EQUATION (38) 
e276 ( w81ell) 

DIMENSIONLESS AVERAGE KIN~TIC EN~RGV 
DEFINED IN EQUATION (3q) 

el04 ( •65e8l) 
Ot~ENSIONLESS TOTAL AVEREGE E~~RGV 

DEFINED lN EQUATION (40) 
- ,580 ( •7lell) 

DIMENSIONLESS TOTAL AVERAGE E~ERGV FLUX 
DEfIN!D IN EQUATION (41) 

.s~a < •76e01l 
DI~ENSJONLESS GROUP VtLOCITV 

DEFINED IN EQUATION (42) 
,q6l ( •1171) 

DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
DE~INED IN EQUATION (43) . 

e605 ( •65e4l) 
DIMENSIONLESS TOTAL AVERAG~ MOMENTUM FLUX IN WAVf DIRECTION 

OEFIN~D IN EQUATION (44) . 
,Jeq ( w85e11) 

DIMENSIONLESS TOTAL AVERAGE MOMENTUM 'LUX TRANSVERSE TO WAY~ OIR~CTION 
DEFINED IN tQUATlON (45) . 

. e231 (•l07e41) 



CASE :S•B 
I 

TABLE XI(CONT)wOVfRALL WAVf PARAMETf.Rs ••• DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

I 
• CtO) DI~lNSIONLESS ROOT MrAN SQUARE KINEMATIC FREE SURFACE BOUNDARV CONDITION ERROR 

DEFINED IN EQUATION (4o) J 
LINEAR e007U1 STREAM !!'UNCTION 1 000000 

(ll) DIMENSIONLESS ROOT M[AN SQUAR~ DYNAMIC FRIE SUAFAtE BOUNDARY CONDITION ~RROR 
D~~INEO IN EQUATION C47) 

LINEAR 1014347 STR!AH !'UNCTION 1 00076C? 

C12) DJHtNSlONLESS MAXIMUM KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (46) 

LINtAR 10114d9 STREA~ FUNCTION ,000000 

C13l DIMENSIONLESS MAXIMUM DYNAMIC FREE SURFACE BOUNDARV CONDITION ERROR 
DEFINED IN EQUATION (47) 

LINEAR 1020881 STREAM FUNCTION 1 003223 

(14) DIMENSIONLESS KINEMATIC FREE SURFACE BREAKING PARAMETER 
O!FINEO IN EQUATION (48) 

LINEAR 120H45 STREAM f'UNCTION 

(15) DIMENSIONLESS DYNAMIC FREE SURFAC~ BREAKING PARAMETER 
DEFINED IN EQUATION (49) 

~INfAR . 101171l ITREAH FUNCTION 

• :528641 

1148047 



CASE 3•C 

17TH ORDlR STREAM FUNCTION WAVE THEORY 
DtF'1NlTIONS 

LO • DEEP WATER WAVl LENGTHt CALCULAT~D FROM LINEAR WAVE TH~ORV, LD•(G/b 1 l8318)*T*•l 

H • WAYE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD IC(N) • NTH STR~AM FUNCTlDN COEfFICI!NT 
DPT • wAT!R DEPTH L a WAVE LENGTH 
P9I a VALUE OF STREAM FUNCTION ON THE FREE SURFACE 

WAVE CHARACTERISTICS 
HILO a a005821 QPTILO a aOlOOOO 
H/DPT • ,582125 
LILO • ,2919•2 P•I/CG•H•T> • •.OOtlt• 

LieTlNG 0, DIMENSIONLE'S STRlAM ,UNCTION COEFFICIENTS 

X( l)/(H•T•G) • •132~010•01 X( 2)/(H•T•G> • • , 1305117•0 l 
X( 3)/CH•T•G> • •1•2~02hOC! X ( 4) ICH•T•G) • •,J08047•02 
)( ( 5)/(HU•G) :s •1151~384-02 )(( (t)/(H•T•G> • •• nutho:s .... )(( 1>/CH•T•G> • •• ll.942903 X( 8>1(H•T•G> • • 1 155ZH•Ol 

~ X( •>l(HtT•G) • •••• ,,u.04 XClO>ICH•T•G) • • 129fl550•04 c.n X(lt)/(H•TfG) • •1U••2a.04 X(li)/(H*T*G> • •,4'8885•05 
X(13)/(H*T•G> • •1l8.495w05 X(l4)/(H*T*G) • •a663514•0(t 
X(l5J/(H*T*G> • •t21ii!01S.O(t X(U)/CH*T*Gl • •,&t0408w07 
X(11>/C"4•T•G) • •e l1Y9H•OT 



cut ::S•C 

TABLE J•DJMENS10NL~SS HORIZONTAL nLOClTY COMPOl\lf.NT ~ItLD111tDE,lNED IN EQUATION (21) 
THETA • ,o 10,0 20,0 3010 5010 7510 100,0 13010 180,0 
ETA/HEJGHTm 18,8 ,,,,, ,251 ,o5• 91072 •1099 •1102 •1102 •1102 

44 1 SI 17131 •87101 •U018X 545161 23t 1n 14151 •275181 •l•016X 

SURFACE &!5 1834 1•1288 61288 112'2 •11725 •21281 •2130 •21352 •2,351 
50101 211•1 ·•21•1 •761151 578,0I !441111 6151 •307131 •4301 u 

S/DEPTH• 1' 5 iS,382 
1001ox 

S/OEPTH•t14 l3 15H 
100,01 

S/DEPTH•11l z21002 151982 
4t 1ZI 20,111 

S/DEPTH•t1Z l01648 lS1lU 
l?,81 11181 

..... llDEPTH•t1l 1•1"78 14 1850 614111 
:u,u 15141 .&6181 

~ 8/DEPTH•l10 181470 t'4,J42 b1f:l4t 1 e41t 
°' 31151 l:S. u •l'· u •U•.n 

8/DEPTH• 19 l 7160J ll.908 6,822 11125 •t16b9 •21276 •21342 •21352 •2,l51 
28,51 10,91 .n,n •Sl1171 5841U 2451 u 61 ?X 100.01 100101 

SIDEPTH• 18 161863 131528 6,965 11997 •11581 •212b" •21141 .2,1s2 a21l51 
25,81 8,91 w68,91 •442,91 609111 24l1U 7,21 w307t31 e430 1U 

SIDEPTH• 17 1f1 ,237 11,198 1,01& 2,228 at,501 •21254 •?.1340 •21351 •21351 
2.S1:U 1,01 w65,41 •384121 633161 1243101 7,51 •305191 •429,91 

SiDEPTH11 16 151113 12·'16 71162 2e423 •t 1431 •21245 •21339 •21351 •21l~l 
21101 s,u w62e81 w343,41 657151 243,0I 7,91 •304121 •427. 71 

SID!PTH• .s l5,i8J 12e"8l 71228 21584 •11371 •21237 •2,338 •i1l51 •213Sl 
19,U 4101 d0,71 •314141 679,91 au,ox 8,21 •302181 •425,9~ 

8/D!PTH• . " 1"1940 t!. 49 l 712'17 2,712 •11321 •21231 •2,357 •21351 .2.ss1 
11.s1 2181 w59e21 •29lt61 699,91 243,01 8,'41 •Jot.n •"2",41 

SI DEPTH• • :s 14,679 12·3"4 1,:s12 21811 •t1282 ,,z,226 •2.337 .2.151 •2,151 
lb,21 1191 .se,u •279,0l •••••U: 243,01 81bl •300181 •423,21 

8/D!PTH• ,2 14,495 12,240 7 ,33& 2,880 •t.254 •21222 •2133b •21351 "2,3':>1 
15,.U i.21 .~Till •2b9,31 ••••••I 20.01 8,71 •300,U .422,n 

Si DEPTH• .1 14,38• u.17e 7,3"9 21921 •t 1237 •21220 •21llb •21351 •21351 
14,71 ,ax ·56191 •263181 ...... 1 2n.11 8,81 •299171 •"21181 

8/D!PTH• .o 141350 u.157 71354 21934 •tw2:st •21219 •2eHb •21351 •21351 
1" I 51 ,u .,56,71 •262101 ...... , 243111 8181 •299161 w421,71 



CASE J•C 

TABLE 1I•Dl~fN8IONL!88 VlRTICAL VE::l.OtlTV COMPONENT FlELo •••• oEFINEO IN EQUATION (22) 
THETA ~ ,o l010 20,0 Jo,o 5o,o 75,0 loo·.o uo.o 180,0 
EU/HEIGHT• 1H8 15'6 ,2s1 ,059 .,,oT2 •• o9t •e 102 •1102 •• 102 

44,JI l71JI .ST,OI •oJ0,81 54510¥ 23113' 14,51 •275,81 eJ90,0I 

SURFACE ,ooo 10,010 8,29• 4a004 ·'5" 11u ,o 13 .ooo ,ooo ...... , 921CJX 83,U 57, tx •199.91 ••••••I ******I ...... , •••••*I 
S/DEPTH•s.s ,ooo 

...... 1 
S/DEPTH•1e4 ,ooo ...... , 
8/D!PTH•lel ,ooo t,403 ...... , 92,51 
S/DEPTH• 11 Z ,ooo e,zo• ...... , 92,0I 

~ 
S/DEPTMl!lel ,ooo 1, 10 7 1 800 

******I 91,oX &5.01 
~ S/D!PTH•leO ,ooo o,t99 o,918 4a450 
-.i ...... , 91,21 u,01 64,81 

8/Dl?PTHI! ,9 ,ooo 5,349 0,1110 4,020 1•H4 ,tot I 012 .ooo ,ooo ...... , 90,81 iu1, n 04,91 •13&131 ••••••I ...... , ...... , ••••••I 
8/DEPTt1• 18 ,ooo 41580 5,348 3,579 ,e3s ,too ,011 .ooo ,ooo ...... , 90,51 84,0X 65,01 •1211151 ••••••I ...... , ...... , ...... , 
S/Df PTH• 17 ,ooo 3,877 4,596 31134 eT48 .oto .010 .ooo ,ooo ...... , to,n 83,11 &5, u •123181 ...... , ...... , ....... , ...... , 
SI DEPTH• . " ,ooo 1,22t J.877 2. 680 1654 ,079 ,009 ,ooo ,ooo ...... , 89,CJX 83151 65,21 •lU.U ••••••I ...... , ...... , ...... , 
8/DEPTH• .s ,ooo 21•27 l,188 21238 ,554 1 0b1 1008 ,ooo 1000 

••••••I 89,TX 83,31 t1512X •115121 ·······1 ····••I ...... , ...... , 
8/DEPTH• 14 ,ooo 21060 2,s22 1,790 1449 1055 ,OOb 1000 1000 

·····*' 89,51 83,U &5,21 ••••••I ...... , ••••••I ****'*" ...... , 
SI DEPTH• 1l 1000 1,522 11875 11342 ,340 ,042 ,oos .ooo ,ooo ...... , 89,41 8310X bS13I ...... , ...... , ...... , ...... , ******X 
S/DEPT._.• el 1000 11004 11242 ,894 1229 ,028 1001 1000 1000 

...... 1 89,ZX 82,91 b5,3X ******I ...... , ...... , ••••••I ...... , 
8/0f PTH• , 1 ,ooo ,4qq 1U9 , 1.14 7 , 11 s 1014 ,002 1000 1000 ...... , ...... , 82,8X ******X ******X ...... , ...... , ...... , ...... , 
S/DEPTH• 10 ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo 1000 1000 

******I **••••I ••••••I ...... , ...... , ...... , ...... , ...... , ...... , 



CASE l•C 

TABLE Ill•DIMfNSIONLEIS HORIZONTAL AtCELER~TION COMPONENT FIELD,,,,DEFINED IN EQUATION (ill 
THETA • ,o 1010 lO,O 30,0 so.o n,o 100,0 uo.o uo.o 
!TA/HUGHTs ,898 15'6 ,2s1 ,os• •• 012 •• o•• •• 102 •• 102 ., 102 

44, SI 17,JI •B710I :.uo,ex 54510 231131 &4,51 .us.ex •l90,U 

SURI' AC! 1000 JOS 1Sl l 22•1•15 l U1405 20,458 2,335 ,245 •1010 ,ooo ....... H1H •01t1l 12111 •148131 ...... , ...... , ••••••• ••••OI 
l/D(ftTH•le5 ,ooo ..... *' 
8iDEPTH•l14 ,ooo 

••••••• 
8/DIPTH•l1J ,ooo 288,0'P' 

...... 1 .,,,41 
llD[PTHU 12 ,ooo 25s,2zz ....... '610I 

..... 8/DEPTHJlel ,ooo U11114 221.02 
••••••• •5151 qO,.X 

~ SID!PTH•ltO 1000 zo:s,100 210,oee l l311b5 = ...... , •sin •0,41 73151 
8/D!PTH• ,9 ,ooo 1e:s.012 t9•,s•a ltb19J5 221085 i!,49& 12bet •a008 1000 ...... , 94 1.X 90,0I 74,41 •124181 ••••••• • •••••• . ...... ••••••• S/D!PTHll! i& 1000 U1b1021 t•o10•0 lt•.t&l 241660 2,852 ,lll •1004 ,ooo ...... , 94111 &9,u n,u •too,u ...... , ....... , ...... , ••••••I 
8/DEPTH• ,., .ooo l5117b1 1811643 uo1UJ 261'38 s11n ,354 •• ooo ,ooo 

••••••• ,J,5' n121 15151 •821U ••••••• ••••••• ••••••• . ..... , 
SIOEPTHI 1b ,ooo l)Cf,9'J 17111301 lll e6S5 l81CflS 3. 11&6 ,3•1 1003 ,ooo 

••••••• •:S10I 88181 15191 •b818I ....... ...... , ••••••I ...... , 
I/DEPTH•· 15 ,ooo 1301035 1f~8,08(t 12212bO so.se• J.116 ,422 1005 ,ooo ...... , 92161 ee,n 76, 11 •!58181 ...... , ''*'**" ...... , ••••••• 
8/Df PTl'I• ... .ooo t2Z1885 t6J100? 122,1105 311958 3,924 ,448 .001 ,ooo 

••••••I 9z, 11 ea.11 711121 -~t.51 ••••••I ...... , ...... , ...... , 
SIDE PT ti• ,3 1000 l111t16 1~•.ou 1221184 33,0li? 111088 ,408 1008 ,ooo ....... 91181 81191 76131 •4fu21. ••••••• ••••••I ••••••• . ..... , 
8/Df PTH• 12 ,ooo tt3.ti4 t5b,i!5t 122,805 33, 78Z 4,207 ,482 .oo• .ooo ...... , 91,51 87,71 '7b,4% •42171 ••••••• ...... , . ..... , ...... , 
SI DEPTH• .1 ,ooo 110,822 t541567 122,895 341!3& 4e27' 1491 1009 ,ooo 

····••I 91131 87161 16141 •40,ftX ••••••• ••••••l . ..... , ...... , 
S/DEPTH• ,o ,ooo 1101041 154,005 122,902 34a389 11,303 . "'" 1010 ,ooo ...... , 91111 81,51 16,51 •39191 ...... , *'****I ...... , ...... , 



CASE 3•C 

TABLE lV•DlMEN&!ONL!8S VERTICAL ACCELERATION COMPONENT FllLD,,,,DlFlNEO IN EQUATION (24) 
THETA • ,o 10.0 20,0 so,o so,o 15,0 lOO,O no.o 18010 
!T A/HElGHTs 18'8 ,,.,. ,zs1 ,os• •eOTZ •10•• •• 102 •• 102 .,102 

40,SI l 1t11 •81 eOI .uo,n 54St61 Ulell p11s1 •27518l •S•0,61 

SURI" ACE d8S,JT8 •52.700 l 181007 tu ,eu z'•'°' J,Ul ,425 1044 ,020 
9J, 11 ••.n SU1H iu,n Ub191 ...... 1 ••••••I ...... , ...... 1 

S/D!PTli'1 e5 .ze1,n1 
100.01 

8/Df:PTH•ltfl •ltl0,612 
100, OI 

S/DEPTl-i•le) .ne,su •51,t'Sl 
•2.n ••,s1 

8/DfPTH•1•2 .Zlbe llS •62,870 

1io!PTH•l1l 
'fZ,JI 111,u 

.... •l •Je•25 ••4,&90 to1,045 
'f2. u 1•.n s u.ox 

~ 1iDEPTti•l10 .112.aos •U,677 86148• 10•,n• co •2,01 18,11 114,11 110,SI 
S/D!PTH• ·' •Ut,74fl .,.,o,.z3 f,9,589 92,•35 211.463 1,5b6 1411 .0110 • 017 

•1,n 79,91 11•.u 110,u 121,u ...... , ...... , ...... , ...... , 
8/Df,TH• ,e .uz.on •5b,10b 55,lth 19,,97 2s.eo1 3,211 ,375 .o:sz iOll 

•1.u 80 1 H ue,n 111.n 121.n ...... , ...... , ....... ...... , 
S/D£PTH• .1 •l U.258 •S0,541 u .1 •o bT,520 21.955 2,•112 ,SU ,oz• .001 

•1,u 11.11 120.u 111,n 121.01 ....... . ..... , ...... , ...... , 
8/DEPTH• •• ·•s,sss •44,251 )4,bh 5b1Z9l lfie950 2,582 ,29'S .020 ,005 

•1.s1 81,H 122.n 1 u.n 120.n ...... , ...... , ...... , ...... , 
8/D!PTH• .s •7812lb •ST ,444 2•1'728 45ef9S lb1U4 2,195 ,zso ,01• 100S 

•1.u 81181 us.ex 112,:n uo.51 ...... , ...... , ...... , ...... , 
SIO!PTH• I" •6l,h6 9]0,283 20,010 35,flOT u.sn 'l 1785 .zu • 0 s;? ,002 

•1.01 ez101 us.u ll2 1 •X ...... , ...... " ...... , ...... , ...... , 
8/D!PTH• .s •4§,80 •22.881 14e229 2•.isos IOe249 l .sss , 1ss .oo9 ,001 

90,9l ez,21 ...... " lU.n ...... , ...... , ...... , ...... , ...... , 
8/D~PTH• • i! .so,JJ• •151.Hl •,tu U1oe •·&•• •'H2 .104 ,oo• ,001 

•o.ax ez,n ...... , 11219" ...... , ...... , ...... , ...... , ...... , 
8/0~PTH• .1 •• ,1099 .1.•&• 014Sa 81b74 s.us ,458 .o~z .oo:s ,ooo 

90 181 ....... ...... , ...... , ...... , ...... , ...... " ...... , ...... , 
8/0EPTH• .o ,ooo ,ooo .ooo 1000 .ooo ,ooo .ooo .ooo 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 3•C 

TABLE V•DlMENSIONLESS DRAG ,ORC! COMPONENT 'l!LD 111 ,DEFtNED IN l:.QUATJON (25) 
THETA • ,o lOeO 20,0 :so,o so.o 7!>10 100,0 uo.o 180,0 
ETA/HEIGHT• ,H8 ,5'6 ,25l OS9 '"' 072 .,099 •• 102 •tl02 •• 102 

44,JI 1T ,11 .n,u 1.no:sx 545t6X 2:u. n 14,51 •275,81 .no ,u 

SUR, ACE 494,•90 l0,857 57,3'3 6,Z57 et 1896 •4,711 •51145 .s,201 .s,200 
59,21 u.u •205,91 *••••n ••••••X ••••••I ....... .. .... " ...... " 

S/DEPTH•1t5 4'9, 745 
ioo,ox 

8/D[PTHlll14 lll9,9iO 
100,01 

8/0EPTH•l1S su,ou ZJ4,'74 
45,ZX u ,n 

8/DEPTH•1e2 SU,645 210.to:s 
42,21 u,n 

S/DEPTH•lel Z82,4J& u1,so• 55,487 .... J9,8l "·'" .uo,n c.n 8/D~PTH• le 0 246,411 166,00 '511221 •·194 = n. '!ii 10.11 • 1 ft'J • "" ******I 
siDEPTHa •• lU,980 10.102 461695 51.946 •t .u• •ll,510 •4,920 •41'H6 •4,975 

S5,51 8."" •t•110l ...... , "****" ...... , ...... , ...... , ...... 1 
SiD!PTH• .e th,Slt 127,ZU 41,92q 51'598 •t.4•5 .3,995 •4,372 •41423 •41422 

SS, 71 6,91 •15714" ...... , ...... , ...... , ...... , *****•I **'*'*" SIDf PTH• ,7 156,9417 109,447 J6,99T 5el49 t11e22B •:S,4841 •:S,824 .:s.870 •l,869 
u.u s,sx •154,U ...... , ...... , ...... , ...... 1 ...... , ...... , 

SIOEPTH• •• Ut 1451 921408 Jt,925 4,..01 eteOl" -21978 •J.271 .3,317 .:s,111 
so,n "·"" •152,0X ...... , ...... 1 ...... , ...... , ...... , ...... , 

siDE'PTH• 1!l 107145J 1610ST 261746 3,979 •• ese .. 2.476 •2.130 •217b41 t!Pl.164 
19,51 1,n •t!01U ...... , ******I ...... 1 ••••••I ...... , ...... 1 

8/DFPTH• 14 14,UT •01zo• ll 1485 J,lf• ... J7 ·• ·•71 •l, l83 .. 2.211 •2,2lt 
U,51 z,.x ••••••X ...... , ...... , ...... , ...... , ...... , ******X 

S/DEPTH• 1J H172S u,7q5 u,1u 1,512 .,468 .1,oeo •l1UT •le658 •l.•58 
21,11 11.X ..... u ...... , ...... , ...... , ******X ...... , ...... , 

SIOEPTH• .2 411 11iU u ••• ,. 1017•8 1.101 •• 107 .,98ft • l. 09 l • l t l 06 •1.106 
2'1SX 1,51 ...... , ******I ...... , '"'**I ....... ******I • ..... 1 

siO£PTHit •l io,U? 141797 51405 1858 •1152 .,4193 .,546 .,553 •• s~:s ...... , ....... ...... , ....... ...... , .. .... , .. .... , *'*'**I ***'**I 
8/0EPTH• ,o 1000 1000 ,ooo ,ooo .ooo ,ooo .ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , *'***U ...... , ...... , 



CU!. l•C 

TA8L~ Vl•DIMENSIONLESS INERTIA FORCE COMPONfNT 'lELD,,,,DEFIN~D IN EQUATION (2b) 
TMETA • ,o 10,0 20.0 3010 so.o 75,0 10010 13010 180,0 
fTA/t4f?GMT• ,898 1596 ,251 1059 •• 012 .,099 •• 102 • .102 .,1oi 

44,31 17.:u e87a01 •b30,8X 545eltX 231,.SI 14,51 •275e8X •390,bl 

SURFACE ,ooo 225,591> 200,111 124,9"9 2814CH 3,417 ,l8b .001 ,ooo ...... , 94 1 U 87171 10,u •101.11:n ******I *****'" ******I ...... , 
S/D!PTH•le5 ,ooo 

...... 1 
S/D!PTH•l1ll 1000 

••••••1 
SiD!.PTH•tel ,ooo 211.11& ...... I 9410X 
S/DEPT"l•l12 ,ooo 184,594 ...... , U1f>X 

i-
S/OEPTl'4•l1l ,ooo 100,511 1941344 ...... , 0,11 88,n 

CJl S/DEPTH•ltO 1000 l]9,Q20 1'721174 121.048 .... . ..... , 91101 88,71 7!1,71 
SID!PTH• ,9 ,ooo 11'·729 t52e298 109,504 2'71257 3,314 ,:ns ,ooo ,ooo 

*****'" qz1 '71 88,51 1s1n •60,n ...... 1 ******I ...... , ******I 
S/Df PTH• ,8 ,ooo 10212H 132,e22 97169.i! 241917 31041> 1340 1004 1000 ...... , '21Gl 8813X '7f>1U •5S19l ...... , ...... , ******I ...... , 
SIDEPTH• 17 ,ooo 861432 1141244 85,695 221ns 21744 ,313 ,oos 1000 ...... , 92,21 88111 7be21 •51191 ******I ******I ...... , ...... , 
S/DEPTH• 1b 1000 1118U 9ft,4S• 71,575 14'1'539 2,4tz ,21b 1000 .ooo ...... , 91,91 88. ox '7f>. 31 •48151 ...... , •*****" ...... , ••••••I 
S/DEPTH• .s 1000 58,359 79,346 bl, 177 1f>e'Sb2 2,os:s .us 1004 ,ooo ...... , 91171 87,&l '7&,31 •4'Se81 ••••••I ...... , ...... , ...... , 
S/DEPTH• •" .ooo 11s.1oq t12,801 4q. uz 13,U'SZ leb70 1l'H .ool .ooo ...... , 'Habl 871'71 76ia41 .. 43,n: ...... , ••••••• ...... , ...... , 
S/OEPTH• al .coo 3la7ll 4!&,707 3&.861 101180 1eZ&9 ,14& .oo:s ,ooo ...... , 9la51 87abl 7&14' ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• • i? .ooo 22.211 30,951 24,578 t.1837 ,854 .oqe .ooz ,ooo ...... , 

91 ·"' a1.u 7f1,4X ...... , ******X ...... , ...... , ...... , 
S/DEPTM• .1 ,ooo u. o:so t514U 12.290 3,034 .429 1049 ,001 ,ooo ...... , **''**" 87.51 7&.u ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• .o ,ooo ,ooo . 1000 .ooo ,ooo .ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

·':--4' 



CASE l•C 

T4BLf ~ll•Dl~lNSl0NLE8S DRAG MOMENT COMPDNf.NT FltLo •••• oE,lNED IN EQUATION (27) 
THETA • .o 10,0 2.0.0 30.o so.o 75,0 soo.o uo.o uo.o 
ETA/HUGHT• ,He ,,,. ,251 ,os• •• 012 •• o9• ..102 •• 102 •• toi! 

44,JI Sf ell .87,0I .1630,81 545.61 231 tll u.ss •275e81 ·3•0.1t1 

&UR,Atr: 454,271 l8let34 111411 21580 •le017 •2.251 •2,423 •C?e41U1 •2.44(1 
10,11 so,u •261,81 ....... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTHfltS u1.u2 
too,ox 

S/D!PTH•le4 544,ht 
l 00 • OI 

8/D£PTH•t1S 274.800 u.1,00• 
5t,81 u.u 

8/DE:PTHl!l l 12 211.•15 1361,180 
47,CJI 1•.21 

.... S/DEPTH•lel 171,H& uo,ou 2•.316 .. ..... t6,•n •185,U 
(11 SIDEPTH•leO us.•01 l717ll 24e8l9 2e5U N •1.•1 14,0I •116,U huux 

S/Dt:PT1'4• ·' 103.008 68,JST 201511 2.2s1 •• &62 •2.047 .2,211:1 .2.2.s• .2,2:n 
19,U 11,n ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

8/DEPTH• ,e .,.,.,., .. 521761 161490 1.CJ86 •e638 •t.609 •t.750 •11769 •1.7&9 
)6,Tl 9,151 ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

8/DEPTH• . ., 57.228 s•.n9 12,1112 le6Sl .,a511 •11226 •l 1339 •11354 •lelS4 
h1SX 1.u ...... , ...... , ...... , ....... , ...... , ...... , ...... , 

S/DEPTP4• 16 40,64l 28,288 CJ,4CJ7 lei!99 .,120 •• e111 .,983 •• 99!:i ··•95 
U,51 sin ....... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/OEPTH111 ,5 21,11:51 1•1278 ···"" •''" •• 212 •e6C!I ••• as •ebf'il .... &9\ 
10.ex ...... , ...... , ...... , ...... , ...... , ******X •••***" ...... , 

S/OEPTl1• e4 l 1. is. u.uo 4.282 ebl8 •• uo •• 39b •• 437 •e44C! .,442 ...... , ...... , ******X ...... , ...... , ******X ...... , ...... , ...... , 
S/DEPTH• .3 9,480 &.754 2e4C!O .371 •1071 •• 222 •e24f:t •1249 •• 24q 

...... x ...... , ...... , ...... , ...... , ...... , ...... , '*****X ****•U~ 
SIDEPTHc .2 411t»O 2197& 1107'1 elb9 .,011 .,o99 .,10• •ell l •ell 1 ...... , ***'**" ...... , '*****I ••••**" ...... , ...... , ...... , *****'" 
S/DEPTH• 1 l t ,Oll 1740 ,270 .ou •• 008 ... 025 .,021 •• 028 •• 02a ...... , ...... , ...... , ...... , ...... , ...... , ...... , '****'" ...... , 
S/OEPTH• .o ,ooo ,ooo .ooo .ooo .ooo .ooo ,ooo ,ooo .ooo ....... ...... , ...... , ...... , ...... , ...... , ...... , . ..... , ...... , 



cut J•C 

TABLE Vlll•Dl~~NSIONLESS INERTIA ~OMENT tOMPONtNT FIELo •••• oEFINEO lN EQUATION (28) 
THETA • .o 10.0 20.0 30 .o i;o.o 1s.o 100.0 110.0 teo.o 
ETA/HElG.-iT11 .898 ,5911 1251 eOS9 .,012 .,099 •1102 •1102 •• 102 

411131 t T,n .81,0X •U0,81 545,&I 231 ell 14e5l •275181 •390 1 61 

SUR, ACE .ooo S19ab17 12s,1ao b3a885 l2aS81 le4b2 .1u .ooo ,ooo 

**"***I 95,111 87,U U1ll •tn.n *'****I ******I ...... , ******I 
SIOEPTHll!11S .ooo ...... , 
S/OEPTH•1e4 ,ooo 

**'***" 
S/O!PTH•t1J 1000 lbl1244 

******I '4 1 91 
S/DEPTH•1e2 1000 127.114 

•••••*I 94141 

.... S/OEPTt'••l 11 1000 99159& 1131735 . ..... , 94101 89,51 
CJ1 S/OEPTH•1e0 ,ooo 711010 91,078 59 1 'H 7 

"" ******X 93,bl 89,21 1s,n 
S/DEPTH• ,9 .ooo 58,&&7 71,&U 48,953 l t 1434 113&1 1 l ';3 1001 1000 

...... 1 93131 8819' 75.&X •731 :n ******I ...... , ...... , ...... , 
S/OEPTt4• 18 .ooo 43,838 ss1os11 ]81915 1hQ48 11140 1129 1001 1000 ...... , 92,91 88111 75,9·1 •&S 1 t l ...... 1 ...... , ...... , ...... , 
S/DEPTH• .1 1000 :St,925 '411114 29.919 7.513 1914 1104 .001 ,ooo ...... , 92,U 88,Ul 7& 1 01 ...... " ••••••I ...... , ...... , ...... , 
S/Df PTl't• ,& 1000 221411& 29,545 221041 5,&98 .&98 ,080 ,001 ,ooo ...... , 92,21 88,21 1&,u ...... , •••••*X ...... , ...... , ...... , 
S/OEPTH• .s .ooo 1 s,011 20,uo tS,353 410&1 ,501 .0~1 .001 ,ooo ...... , 92 1 01 ee,ox 7&1:sx ...... , ...... , ...... , ...... , •••••*I 
S/DEPTH• . " .ooo q,:s12 12,uo 9,823 2eb54 ,31' ,038 .001 .ooo ...... , 91,n 87181 7&,:n ...... , ...... , ...... , ...... , ******" 
S/OEPTH• 11 .ooo '51ttl! 7,044 '5,~28 11517 1189 1022 .ooo ,ooo 

•••••*" ******" ••••••I ******" ******X •*****X ******X ...... , ******X 
SIOEPTH• .2 ,ooo 2,232 3,103 2,458 1b82 ,085 ,010 .ooo ,ooo 

•••••*" •••••U ...... , ••••••I ***•*•X ******X ...... , ...... , ...... , 
SIDEPTH• 11 ,ooo ,552 • 771 1&14 .112 1021 ,002 ,ooo 1000 

...... x ...... , ...... " ...... , ••••**" ...... , ...... , ...... , ******X 
S/DEPTH• .o ,ooo ,ooo 1001) .ooo .ooo ,ooo ,ooo •• 0 00 .ooo ...... , ...... , ...... , *****•X ...... , ...... , ******" ...... , ...... , 



CUE l•C 

TABLE IX•DIM~NSIONL!SS DYNAMIC PRlSSURt tOM~ONENT FIELo ••• ,oEflNEo IN EQUATION <29> 
THETA • ,o 10,0 20.0 30,0 S010 7510 10010 U010 ieo,o 
fTAIHUGHT• ,He .!96 ,Z5t 1059 •1072 •1099 .,1oz •• 102 .,soz 

441:51 11131 •8'1,0I .. ibu,n 545••" 211,11 14,51 •21518' •S90,6X 

SURFACE 1180! 
1 • ''" 

1505 ,u8 ••145 •el98 •e204 •t204 .. ,204 
48101 22.u ·7•·'" .ibo41U 549181 257,U U1SX •218141 •41717X 

SIOEPTH•l1S 1,1&1 
l0010l 

SIOEPTH•le4 t ,H5 
100101 

SIOfPTH•l13 1.•1• 11 tH 
42.U 22 101 

S/D!PTH•le2 11543 t,, • ., 
3',U 21.ZI 

8IOEPTH•t1l t .oe 111"1 1'i20 .... 371.JI 20,n ·•916X c.n SIDEPTH•l10 1.420 1,1u 155t , uo 
~ :s•s.u 191 U w5914l •'53t, n 

SI DEPTH• ,9 s, :stte 1110• ,575 ,1•2 .,l]t •1197 •12011 •1204 •1204 
33,01 t81U •51191 •40S,9X 5b!e6X 257, TX 44,0X 1001ox too,ox 

SIOEPTH• 18 l 1liii!3 11088 ,59t; 1189 •• 111 •1l9& .,201 '!!1204' •.204 
:so,91 lTtOI ·••.21 elll,U 591 .ax 258eU 45, u •278151 -" lT. 81 

SID!PTH~ ,7 1,284 110'11 1•11 1213 !la u:s •• 195 •1203 •• 204 •1204' 
Hill t•,ox •41191 e\282,41 · •21.sx 259eSX o.zx •27&16X 94 lT. 5.1 

SIDEPTt~a •• 11251 1,05• .•21 ,232 ... 11• •1l94 •120l •e204 •1204 
21151 l5e0l •l8e TX •i?49 t ox •sr.ox 26013" 47111 •274161 •415101 

SI DEPTH• ,5 1122] 11042 .u:s ,2n ... 110 •el 93 .,201 •t204 .,204 
26,01 111.21 .;se.,21 •225,51 679,21 2&ta01 4 7, 9X •272e8l •412a8X 

SJOEPTl1• • 4 1,201 110ll ,641 .262 •• 105 "1193 •• 201 •• 204' •• 204 
24'.81 tS151 •::S4e3X 1!11208,71 104,H 2e.1.e.x 48,51 •27114'% •411,0S 

SJDEPTH• ,3 t.184 1.on e64& .211 .. 102 .. ,192 •• 2o:s •e204 •• 204 
23,91 iz,n .:u.ox •19&.4'1 72&.n 262101 4'1,01 •270 ,21 •4oq,7x 

SIDEPTl1• .2 11172 l e017 ,&50 .21e •• o4'9 •1192 e 1C!Ol •1204 .,2011 
2::S,21 12151 932.U wit89,ZX 74::s.sx 262,41 49, lX •2&9a4X •408,71 

SI DEPTH• .1 t, 165 l ,Otl ,&!:i2 ,283 •a097 I!! .192 •• 201 •,204 .,204' 
u. 7X u.n •31,SI •tu,n 7'S4, OX 2ei2.u 49 I !:ii •269101 •408,lX 

SI DEPTH• .o 111u l eOU ,&'53 ,284 •• ocn ... 192 •• 201 •• 204 •• 204 
22,ttx t2e2l •3l e41 •Ul,31 7'57 t6" 262eU 4q,&1 •268181 •407,91 



THETA• 

CAii J•C 

TABLE XwVARIABLEI DE,£ND1NG ONLY ON PHAIE ANGL! 

10,0 Jo,o so.o 100.0 

(l) DJMENIJDNLISI KINEMATIC 'RE~ SURFAC£ BOUNDARY CONDITION ERROR 
LlNiAR WAVE TH£0RY R!,R!S!NTATJON,,,, OE,lN!D IN EQ.CJ5) 

SURFAC! 1000 1 011 1 020 e0i6 e0i7 ~Ot2 •,007 e,017 •tOOO 

CZ> DIM!NSJONLESS KINEMATIC ,RlE IUR,AC! BOUNDARY CONDlTON ERROR 
STR~AM FUNCTION THEORY RlPRESENTATION,,,, 0!,lNfO IN fQ,(35) 

SURFACE ,ooo .,ooo ,ooo ,ooo •• ooo .ooo .o~o ,ooo ,ooo 

()) DlMlNSIONLEIS DYNAMIC ,Rll SUR,ACE eo~NDARY CONDITION ERROR 
LINEAR WAVE THfORY R!PRES!NTATlON,,,, D!FlNEO lN fQ,(J6) 

SURF AC! ,OJ2 ,030 ,Oi5 ,Q17 .,004 •1026 •• ozq 

(4) DlM!NSIONLfSS DYNAMIC 'REE SUR,ACE BO~NOARV CONDITION lRRDR 
ITREAM FUNCTION THEORY RtPRfS[NTATION~••• OEFIN!D IN EQ,(37) 

SURFACE •• ooJ .,001 .,ooo ,QOO ,ooo ,ooo ,ooo 

,004 ,ozq 

,ooo .ooo 



CASE J•C 

TABLE XI•DVERALL WAVE PARAMETERS,,. DO NOT DEPEND ON PHASE ANGLl OR lLEVATlON 

( 1) 

(2) 

( l) 

(4) 

(5) 

(7) 

(8) 

(9) 

DIMENSIONLESS WAVE LENGTH 
DEFINED IN EQUATION (57) 

.u2 < t5.ox> 
DIME~SIONLE&S AVERAGE POTlNTlAL ~NtRGY 

DEFINED IN ~QUATlON CJ8) 
.211 (•136151) ' 

DIMENSIONLESS AVERAGE KINETIC ENERGY 
O!FtNED IN EQUATION (39) 

,244 (•l07e21l , 
DIMENSIONLiSS TOTAL AVEREGE ENERGY 

DEF?NtO lN EQUATION (40) 
,455 (•120.SXJ , 

DIMENSIONLESS TOTAL AV~RAGE ENERGY FLUX 
DE,tNED IN EQUATION C41l 

,4J8 (•124971) 
DlM£NSIDNLESS GROUP VELOCITY 

D!FIN!D IN !QUATION (42) 
,9•2 ( •1181) 

DIMEN&IONLESS TOTAL AVERAG~ MOMf~TUM 
DE~INED IN EQUATION (43) 

,485 <•106,31) 
DJMENS?ONLESS TOTAL AVERAGE HOME~TUM FLUX IN WAVE DIRECTION 

D!FINED IN EQUATION (44) 
,604 (•142,0I) 

DIMENSIONLESS TOTAL AVERAGE MO~ENTUM FLUX TRANSVERSE TO WAVE DIRECTION 
DEFINED IN EQUATION (45) 

1 166 (•188,0I) 



..... 
c:.n 
a.-1 

CASE 3•C 

TABL~ XlCCONT)eOVERALL WAVE PARAMETlR&,,. DO NOT DEPFND ON PHASE ANGLE OR ELEVATION 

• C10) OJHlNSIONLESS ROOT MfAN SQUARl KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (46) 

LINlAR e0166q5 STREAM FUNCTION 1 000000 

(ll) DlM!NSlONLtSS ROOT MfAN SQUARE PYNAMlC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (47) 

LINfAR 10115~2 STAEAM FUNCTION ,000657 

CU> DlMENSIDNLfSS MAXIMUM IClNEMATlC: FREE SURFACE BOUNDARY CONDIT ION ERROR 
DEFINED IN EQUATION co> 

LJlll£AR 1028308 STR[Al't !'UNCTION 1000000 

( 11> OIM~NSl0NLf58 MAXIMUM DYNAMIC FRft. SURFACE BOUNDARY CO~OITlON ERROR 
DfFINED JN EQUATION (47) 

Lil'<IEAR 1031850 STRUM FUNCTION 

Cl4> D!MlNSIONLESS KINEMATIC ,REE IURFACE BREAKING PARAMETER 
DEFINED JN EQUATION (48) 

lJNtAR ,JOl2'1q STREAM FUNCTION 

ClS> OlMENSlONLESS DYNAMIC FREE SURFACE BREAKING PARAMETER 
OEPINEO IN fQUATlON (49) 

LJNEAR 1016653 STREAM P'UNtTION 

,oozq4z 

,515032 



~ 
c.n 
CD 

CASE J•D 

I 
DEF1NJT10N$ 

19TH ORDER STREAM FUNCTION WAVE THEORY 

LO 

H 

• DEEP WATER WAVE LENGTHt CALCULATED FROM LINEAR WAVE THEORVt 

T 
DPT 
P8! 

• WAY! HEIGHT G • GRAVITATIONAL CONSTANT 
• ~AVE PERJOD X(N) ~ NTH STREAM FUNCTION COEFFICIENT 
• WATER DEPTH L ~ ~AVE LENGTH 
• YALU( OF STREAM ~UNCTION ON THE FR~E SuRrACE 

WAVf CHARACTERISTICS 
H/LO • aOOJTSS DPTILO • .010000 
H/DPT • ,TJ5J26 
L/LO • a30820J Pll/~G•H•T> • •e00ll85 

LISTING OF DlMEN8l0NLE8S STRfAM FUNCTION COEFFICltNTS 

)( ( l)l<H*T•G) • •• zsass~2. o 1 )(( 2)/(M*T*G> l!I • 1 t09llhOt 
X( S) I( H•TtG) • •1S5125h02 lC( 4)/(HtT•G> • •ei?9bl28•02 
X( 5) l(HfT*G) • •e 151702•02 lC( 6)/01*T*G> • • , 1'33384• 0 :s 
)( ( 1) /(H•T•G) • •1414048•03 lC( 8)/(H*T*G) • •.223528•03 
X( 9)/(H•T•G) • •·112953•03 lC(lO)/(H*T*G> • •.56507'5•04 
X(ll)/(H•T•G) • •127615S.04 lC(t2J/(H*T*G> • •. ll"8t1•04 
XCU)/(H•T•G> ' • ,e.35123•05 X<l4)/Ct4*T*Ci> • •.306023•05 
X(l5)1CH*T*G> • •e 139533•05 lC(tfJ)/(HfT*G> • •• '7l2364•0b 
X(lf)/(H•T•G) ., •1J48J(J4•0• XC18)/(HtT*G> ~ •1247076•06 
XCt9)/CH•T•G> • •1119655•06 



CASE 3•0 

TABLE l•P?MENSlONLESS MORIZONTAL V~LOCITY COMPONENT FlfLDaa••DEFlNlD IN EQUATION (21> 
T"IETA • ,o 10,0 20,0 30,0 5010 1s.o 100,0 130,0 uo,o 
ETA/HElliHTm ,9U ,460 1154 .015 •t064 •• 011 •t078 •a018 •,078 

4S,81 .1, u •C!05,)I ******l 601.u 269,U •1le91 •39leOX .5ci4,n 

SUHPACf i!JebO:S iz,947 J.819 .a57 •le490 •l.730 •1·752 •le759 •t.750 
56,0X ·'' -220.01 ...... , n5,n l90, 7X •25e01 .u2.n •b09,lX 

S/0EPT11•le7 29,127 
100,ox 

S/OEPTl1•l1b 26,292 
100.01 

S/OfPTH•l1~ 231908 
10010l 

S/OEPTH•l14 ll 1894 
40 1 51 

.... S/DEPTM•le3 201188 121724 
3S,9l •• u c.n S/DEPTH•1e2 18,7.Jll 12.340 t.o 11,s1 •2e4X 

SIDEPTH•1t1 17,507 11 e97S 3,889 
n 1n •4181 •208,0I 

S/DEPTH•1 10 1&,459 1l,b35 41210 12li0 
Zl1U .1,21 •182,61 ...... , 

S/OEPTl-I• 19 15,570 11.325 Cl,474 15bl •l 1461 •11728 • l t 7'!:i2 • l t 759 •1,750 
u,21 .9,41 •lb4e3l ...... , ••••••I i?881SI •24. 71 100,01 100101 

S/OEPTl'I• 18 1"1818 11,045 4,691 ,798 •11408 •11125 •le752 •le758 •1,150 
lS,5X •1le61 •150,81 ...... , ...... , 287181 •24 1 ox· •441101 100,01 

S/OEPTH• ,7 141188 10,1li8 4,806 1.002 •11360 •t.721 •1a752 •1t751 •11751 
12.z1 •13,61 •140,61 ...... , ...... , 2e11n •i?:S,41 •441101 •609,U 

S/OEPT"1• 16 131665 101585 s,001 11116 •t.318 •11718 •1e75C! •le757 •t,751 
0,21 •1Se41 .132,•x ...... , ...... , 286,91 •22,ql •440,ql •608, 71 

S/OEPTH• .s 13e2J8 l0e404 51118 l13C!O •11282 •1.715 •le752 •le757 •l,751 
61bl .11,ox .121,ox ******I ...... , 28b1bl •221SI •43'?, u •606, u 

S/O~PTl1= . " 121900 10,257 5,203 l,437 •t.252 •l e112 •l175i? •11757 •t,751 
4,41 •18141 •122,U ...... , ...... , 286141 •22,21 •437,51 •604,0l 

S/OEPTH• .3 lleb43 10.1n 5,261 1e527 •l122q •11710 •11752 •li7S7 •t,751 
2,n •lq141 •11•.sx .,597,ex ...... , 286,C!l •21.ql •4l6e4X "602 1lX 

S/OE::PTH• .2 12, 4U 101061 51Jto l e590 •1e2l2 •t.708 •1e75C! •lo 757 •1,752 
1,51 .20,21 •tl713X w,568,9l ...... , 286,0l •211 7l •lU5151 •bO 1 ell 

SIDEPTH• • l 121156 101012 5,536 l 1&28 • la202 •11108 •le152 •t.'757 • l, 752 
,71 •20e7X •llbt u .,ss21 n ...... , 28b10l •21 ebl •41SeOX •600,41 

S/OEPTH• .o 12,lC!O 9,q96 5,344 11b40 •t. 19q •11101 •le752 •lt157 •l,752 
141 .20,ex •115171 .547,51 ...... x 2851ql •21161 •414,ql •600,21 



CASE S•D 

TAB~~ ll•DlMEN8JONLlSS VERTICAL V!LOCITV COMPONENT ,1EL0,, 11 DEf 1NEO JN !QUATlON CZi) 
TlolETA • ,o 10,0 20,0 Jo,o so.o n.o loo,o uo.o 180,0 
fTA/HE!GHT8 ,•zz ,a•O ,154 ,015 •eOftO •• on •• 011 ..on •• 011 

45,11 • ., • ti •Z05,JI .. : ..... fJOtetl ae,9, ti •ll 1•1 w39le01 •544,JI 

SUR, ACE ,ooo io,ooz fJ,658 3,Ul ,095 ,OJ7 ,009 ,004 ,ooo 
....... 1 92171 71,11 s2,11 ••••••• ...... , ...... 1 ••••••• ••••••• S/D!PTH•1e7 • ooo ...... , 

l/D!PTH•l16 ,ooo ....... 
S/D!PTH•t,5 • ooo ...... , 
8/DlPTH•le4 ,ooo 

••••••• S/D!PTH•lel ,ooo '•'"' .... ••••••• '2,61 en S/D!PTH•t1Z ,ooo 8,J23 = ...... , 92111 
S/OEPTl1•111 ,ooo 11204 6,520 ....... •1,11 81,81 
SIDEPTH•l10 ,ooo 1t,21• 5,824 1,oez 

••••••• 9s,21 81,61 49,11 
I/DEPTH• •' ,ooo 5,337 s,no 2,ao9 ,178 ,031 ,ooe .0011 ,ooo ....... 4'0,H 81tJI n,H ••••••• ••••••• ....... . ..... , • •••••• 
SID!PTH• ,8 ,ooo 4,549 4,510 Z,52J ,4110 ,035 ,007 ,001 ,ooo 

••••••• 4JO,H 81 eOI 50,41 ••••••• ••••••I ••••••• . ..... , • •••••• S/DEPTH• . ., ,ooo J,837 le89t z.22• ,39& ,on ,005 .002 .• ooo 
''*'**I •0.11 80,81 50,4'1 ...... , ...... , ••••••• ••••••• ••••••• 

llDEPTH!I •• .ooo :51185 J,29.J le9l0 1149 ,02• ,004 .001 ,ooo 
••••••• 89,81 . 80,61 st.n ...... , ••••••• ...... , ••••••• ...... , 

S/Dt:PTH• ,5 .ooo 21584 21714 l1&08 .1•1 ,025 ,oo:s 1001 ,ooo ...... , 891U 80,41 51,61 ...... , ...... , ••••••• **''**I ••••••• 
S/D!PTH• •• .ooo z,022 2.1s2 1.2•2 1211 1021 1003 1000 ,ooo ...... , 8'111 10,21 ss .ex ...... , ••••••• ...... , ••••••• • •••••• 
8/0EPTH• ,) 1000 .... , 1,•02 .•n el el .01• .002 .ooo .ooo ...... , n,u eo,11 s2.ox ...... , '**•••X ...... , ...... , ...... , 
8/DEPTH• ti ,ooo 1'8Z 1106J ··"' e lii?1 ,011 .001 .ooo ,ooo ...... , 8',0I eo,ox s2.11 ...... 1 ••••••• ...... , . ..... , ••••••I 
SI DEPTH• .1 ,ooo e48'7 ,530 ,us ,oei2 ,oos ,o-o l .ooo ,ooo ...... , ...... , 1'·" ...... , ••••••• ******I ...... , ...... , ...... , 
SID!PT~• ,o ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo 

••••••1. ••••••1. ••••••t. ........ " ******" ...... , ...... , ...... , ••••••• 



CASE :S•O 

TABLE lll•DIM!NSIONLEIS HORIZONTAL ACCELERATION COMPONENT FIELD1,, 1DlFlNED IN EQUATION (23) 
THETA • 10 lOeO 2010 :so,o 5010 75,0 10010 U010 uo.o 
!TA/HEJGHT!I! 1'22 .uo ,154 ,015 •1064 •• on •1078 •1078 .,078 

45,81 .1.u •205,31 ...... 1 60 l 1 ll 2n,u •l l e•I e3<*310I e544 111 

SURFACE ,ooo ]38,881 t80,J47 n,43b l01tlO ,oss ,?Ob ,571 ,ooo 
**''''I qT,JI e•111 bt,n ••••••I ••••••I ...... 1 ...... , •••••*I 

s1orPTH•S17 ,ooo 
******I 

I/DEPTH• t 1 b ,ooo ...... , 
8/D!PTH•t15 ,ooo ...... , 
SIOEPTH• l 14 ,ooo ...... , 

.... S/D!PTH•tel ,ooo s1s,su . ..... , •T11I 
a") S/DfPTH•l1l ,ooo zn 1 n• 
~ ...... 1 96181 

8/DEPTH•ltl 1000 2451 Ttl l7CJ,5Tq ...... , 96,41 •0,01 
SIDEPTH•l10 ,ooo 218,3'2 S75e0.b 74,104 ...... , ••• ox ''·" bJ,61 
S/D!PTH• ·' ,ooo 1'51240 17010115 n,sH 1 t, on ,241 ,b72 1488 ,ooo ...... , •5,U n,n 6b,Cll ....... ...... , ....... *'*'**I . ..... , 
SIDEPTH• ,a ,ooo 175,752 1641U6 n,ns 121859 ,u2 ,495 ,s2• ,ooo ...... , •s,11 8'1U 68141 ....... ******I ...... 1 ...... , ...... , 
S/DEPTH• .1 ,ooo 159,4'3 t!>9e814 87,328 l4t440 ,"38 ,180 ,221 1000 ...... , 94,U e•,u f,9,81 ****'**I *'****I *"''*' ******I ...... , 
S/DEPTH• •• ,ooo 1010•2 155116'1 90,on 151825 l 1119 1308 1149 ,ooo ...... , q01ZI 88,'X 10,n ...... , ...... , ...... , ...... , ******I 
SID£PTH• 1S 1000 us1u• 1511042 U10U lf1008 11370 12s• 1100 1000 ...... , 0181 88,n 71171 •164141 ...... , ...... , ******I ...... , 
SIOEPTH•· 14 1000 llf»1tt84 t4'715'i4 931610 171983 11517 1229 ,Ob1 1000 ....... 0141 88151 7Z1H •l491U ••••••• • •••••• . ..... , ...... , 
SIOEPTH• .s 1000 uo,2z1 1441777 u,na 18 I'"" l1U8 1211 104b 1000 ....... u,os 88131 u,11 •U8121 .... -... ••••••• '*'***I ••••••• 
I/DEPTH• .a ,ooo lt!51T1• l4Z1'701 •'51471 1'12'4 11'705 ,201 1033 ,ooo ....... '2181 aa,21 n,01 •Ul 10I ...... , ...... , ...... , ••••••• 
SID£PTH• 11 ,ooo l S310!b 1411540 95 190Z u.u.s 11150 1195 102• 1000 ...... , '21.X 88111 n.u •126181 *'*'**I ....... ••••••• • •••••• 
S/DEPTH• 10 ,ooo 11z1114 1411 lll 961043 191Ul ,,,., 11'4 1024 1000 

••••••• 92 1 61 8810I u,21 •125151 ••••••• • •••••• . ..... , ...... , 



CASE 1•0 

T48LE lV•DIMENStON~ESS VE.RTICAL ACCELERATION, COMPONENT F1ELD 1111D!FINED IN EQUATION (24) 
THETA • 10 10,0 i010 1010 5o,o 75,0 100,0 110,0 uo.o 
ETAIHEICil'IT• ,92l ,4&0 , 1 s" I 1015 • I 0 b4 •• 011 •• 01e ..018 w1078 

45, ex •71 U •205,31 ••
1n••X ftO l, U lb91U •11191 •l9l10X •544131 

SURFAtt. ·111l'50. 081 3be8U 138,9)5 
I 
1951848 181903 11139 •1202 1284 ,001 

9lt4X iu,u 110141 t 1z1ex t3l t51 *'****I ...... 1 ...... , ******I 
S/OEPTH•l17 •Z54 1 797 

100,01 
S/D!PTH•teb ·2701180 

100,ox 
8/DEPTH•1e5 dH,U7 

100,01 
SJOEPTH•l14 .aso,168 

u.u ,... S/D!PTH•lel •U81U9 191551 
9]e51 l7lt11X a> S/DEPTMl!ll,2 •2171442 •l1890 

N 9!1'il ******I 
S/OEPTH•t1l •195,800 •1711.101 tl'I 1003 

93, 11 2b17I soe,ex 
I/DEPTH• 110 •t 141214 •2111149 tl 11U4 941"84 

9Je2X 55,U 109171 1091H 
9/DEPTH• 19 •lSJ1i!l8 •101704 91eb07 83,082 t810ll t1lo9 •1158 121.14 •1024 

931n 05191 1l010X uo.u 124151 **'***I ...... , ...... , ...... 1 
S/DEPTH• is e1ll1l08 el21Z07 1s1001 72,25'1 lfu27l 11185 •• 010 1107 • 10o4 

9i!,8X 71101 11t151 1101n 1241lX ...... , ...... , ...... , ...... x 
SIOEPTH• ,7 •1131945 •311489 &01843 bl19b0 1Q 1'151 1113& •1024 1115 .,oao 

921bl 74,0X 112141 1101u l241tl ...... , ...... , ******X ...... , 
S/D[PTH• •" w951'12b •2911110 48I'f1S '52,152 1215bl 11041 100& 1079 .,oat 

92151 75,91 l1313X 1101ex ...... , •••••o; ...... , ••••••x ••••••l 
SJOEPTH• ,5 •781372 •25,671 38,244 421114 10,598 iqll ,022 105'1 .,074 

921n 71121 tl412l ll l 1 ox ...... , ******X ...... , ******X ...... , 
S/OEPTH• 14 •bt. hq •21.15l 291094 331764 815b8 1750 1027 1037 .,ot.2 

921lX 7810X ll419l 1111u ...... , ******I ******X ...... , *'****I 
S/DEPTl'I• 13 •4S 1781 •1&1454 201963 25,054 61480 ,582 102lt 1024 •1048 

92,11 781U 11s1sx 111,n ...... , ...... , ...... , ...... , ...... , 
SIOEPTHll 12 •lo1zsq •1l1lt>1 13,574 1&,574 41146 1195 1019 1015 .,012 

qz,ox ...... x t1bI01 1111iix ******X ...... , ...... , ******I ...... , 
S/DEPTH• 1 l •151051 •51640 &1b~8 81248 21181 1199 1010 1007 • 101& 

92,0l ...... , ...... , ******X ...... 1 ...... , ...... , ...... , ******X 
SJOEPTl'I• ,o ,ooo 1000 1000 ,ooo 1000 1000 1000 1000 ,ooo ...... , ...... , ...... , ...... , ******I ...... , ••••••x ...... , ...... , 



CASE J•D 

TABLE V•DIMENllONLESS DRAG ,ORC! CO~PONfNT FlELo •••• oEFIN!O IN EQUATION (25> 
THETA • .o lOeO 20.0 30,0 so.o 75,0 10010 uo.o 1eo 10 
ETA/HfIGt1h 1922 ,uo 1154 1015 ··064 •1077 •1078 •11078 •• 078 

45111 •7111 .zos.u ...... , 601.u 2&9 1 U •11 eCJX •30101 •544131 

SUR, ACE 5351166 16510'3 271110 11607 •11607 .. 21768 •21886 •21CJ02 •2,882 
59,H •27 141 .5q61ti ******X ******X ••••••X ...... , ••••••x ******X 

SIO!PTH•117 522,2•4 
100101 

S/DEPTH•l16 445,675 
100,ox 

S/D!PTH•11S :se2, 198 
l0010X 

S/D!PTHlll14 uo1447 
341U 

.... S/DEPT'1•l13 2&01i46 155,780 
2CJ,01 •i?o.51 

Cl" S/DEPTH•t12 24814C?t 1401077 
~ l4e91 •2•1 tx 

S/D!PTM•l1l us.us us,:sot 20,82J 
l11U •31171 e46010X 

8/D!PTH•l10 186,820 1111370 251l18 l,606 
17,6' •l0 1U ******I ******X 

S/Df PTH• ,, 1•11206 9811'6 21128• t,587 •l14CJ8 •21647 •21763 •21779 •2, 160 
14,u •36,JX ••••••• . ..... , ******I ...... , ...... x ••••••x •••n•x 

S/DEPTr1• ,8 t]8,147 851691 2le185 11'540 •l1l!92 •21349 •2e45lt •21470 •2,453 
t 1,n •38131 •••••nx *·*'***X ******X ...... , ...... ,. . ..... , ******X 

S/DEPTl1• ,7 ll 71138 73,7Ct8 18.HCJ 11458 •lt101 •2,052 •21149 •21161 •2,1"7 
,,ox .40.u ••••••• ******X ••••••• ...... , ...... x ••••••x ••••••• 

S/D£PTH• •• CJ7,7H U1J43 lb145CJ 111n •1CJ;!l •11756 • l 1842 •11852 •t,840 
.,ax •4l 171 ••••••l ...... 1 ...... , ...... , ...... , ...... , ...... , 

91DEPTH• .s 7916CJO 51e115 131894 11182 •1752 •11462 • t 1515 •11543 •l1S34 
419l .u,u .... ,,, •:'****" ...... , ..... ,, ...... , ...... , ...... , 

S/OEPTt1• ,4 6216i8 40.09 111229 191H •1592 •l 1U8 •11228 •11234 •t.227 
J,U •44121 ...... , '*'''*" ...... , ...... , ...... , •••••o: ...... , 

I/DEPTH• 1J 461334 30el1l 81487 1171 •1438 •,875 • ,9•!1 •1926 • 11JZO 
2,ax e45 1 U ...... , •:'••••I ...... , ******I ...... , ...... , ...... , 

S/DEPTH• 1l 30159:5 20,011 s,ua 1527 •e289 •1581 •1014 •1617 .,614 
1.u ...... , ...... , ....... , *'****I ...... , ...... , ...... , '***•*I 

S/D!PTH• 1 l u12oe 10.oos 2.es:s ,ua •1144 •1292 .,307 •1309 •1J07 ...... , '''***X ...... , *r'*'*U ... , .. , ... , .. , ******I ...... , ******X 
S/Dl!PTH!I .o ,ooo .ooo .ooo .ooo 1000 .ooo .ooo ,ooo ,ooo ...... , ...... , ...... , *:'****I "''"" ...... , *****U ...... , ...... , 



CASE ]•D 

TlBLE vl•01MENllDNL!SS lN!RTU ,ORCE COMPONE~T FIE~D,,,,DlFlNED IN EQUATION C26) 
THETA • ,o 10,0 2010 :so.o 50,0 75,0 10010 uo.o 180,0 
ETA/HE.lwHT• 19i2 ,oo I 154 I 1015 •• oi,4 .,011 •1078 •10'18 .,on 

45181 .1.11 •ZOS,JX tti•tttl &o t 11' Z69, U •11191 -19310X .su,11 

SURI' AC I 1000 U2e4H 174,Tl• 
I 

11182 ,298 ,ooo 1to,&73 l'51•&8 11"2 ...... , o.u 861111 •1.01 •Z&2181 ....... ••••••• . ..... , ...... , 
8/DEPTH•l17 ,ooo ...... , 
S/DfPTH•l1• ,ooo ...... , 
8/D!PTH•l1!1 ,ooo ....... 
8/DEPTHf114 ,ooo ...... , 

,_. 8/D!PTH•l1l ,ooo Z2J1967 ...... , 95,0I en 8/DEPTH•l1i 1000 194,36' 
If:'- ...... , 94,n 

S/D!PTH•l 11 1000 11:181237 111. 259 . ...... , 94,41 88,•n 
S/DEPTH•leO .ooo l45,Q69 1'531520 89,816 ...... , 94121 ae,n 70,91 
I/DEPTH• •• ,ooo 1i!414ZO U61ZU 82,Ut 15eU4 1.11• ,20• .121 ,ooo 

...... 1 '3191 e8,U 1t ,n •lft71H ...... , ...... , **'***X ...... , 
SI DEPTH• .a ,ooo 105,899 U 91521 73,9GO 1110& t.131 ,211 e081 ,ooo ....... 93,61 88,U 71,H •1!7 ,9X ...... , ...... , ...... , ...... , 
SI DEPTH• ,7 ,ooo 891 t&a lOl1Z9t &5,372 121569 11052 11&8 ,osa ,ooo ...... , 9S14X 88,51 7Z1ZX •149111 ...... , ...... , ...... , ...... , 
SI DEPTH- . ,, ,ooo 7!1905 87154& 56,499 llt054 1940 1U4 1035 1000 ...... , 0,21 8814' n1sx ...... , ...... , ...... , ...... , ...... , 
S/D!PTHll ,s ,ooo 59,859 1212ao 47,391 9141 l 1818 110& 1023 1000 ...... , n1ox 88131 72,71 ...... , ...... , ...... , ...... , ...... , 
S/D!PTH• •• 1000 "61781 !»7131& :J81tOJ 71&59 1&73 1082 10l5 1000 ...... , 9Z1n 88,21 TZ1-n ...... , ...... , ...... , ...... , ...... , 
SIDOTH• 13 ,ooo 341452 U17o• 281&83 51821 ,5U ,060 1009 .ooo 

•••uu 92171 8&,u 71,0I ...... , ...... , ...... , ...... , ...... , 
8/DEPTHll .2 ,ooo 22,uo Z81H5 l9,t7l 31917 ,34' ,039 1005 1000 

•*****I 92,61 88 111 73,ll ...... , ...... , ******I ...... , '***•*I 
S/DEPTH• • l 1000 ll 1247 14,lii!T 91600 11970 1176 1019 .002 ,ooo 

••••••• ...... , 88,11 ...... , ...... , ...... , '''***I ...... , ...... , 
S/DEPTH• .o ,ooo 1000 1000 1000 .ooo ,ooo ,ooo .ooo 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE :S•D 

TABLE Vll•DIMENSIONLESS DRAG MOMENT CO~PONlNT FIELo •••• oEFINED IN EQUATION CZ7) 
THETA • .o 101·0 lO,O 30 10 5010 15,0 10010 uo.o uo.o 
ETA/HEIGHT~ .•22 • QtJO 1154 ,015 •10&4 •• on .,on •1078 .,078 

115,81 .1,u .zos,n ...... , •011u 269,U •11191 •393101 •544 I :u 

SURFACE t.Oo,2t:S 122,2:s• 13,755 ,558 •1822 -1.lo& •1135& •113&4 •11354 
74,:51 •21,JI ...... , ...... , •••••U ...... , ...... , ...... , ...... , 

SID!PTH•l1'1 177,Ht 
1001n 

SIOfPTH•11C:I 4511318 
100101 

S/DEPTH•1t5 Ji3 1 780 
100,01 

S/O!PTH•lt4 i17. '1911 
44 I 51 

.... S/D!PTH•l1l z 18. 0(14 10•,8"7 
J&,41 •1',•I 

~- S/OEPTH•t1Z 110, ns •o,n1 c.ri :u,sx •lZ1U 
S/D!PTH•lel tl2 1980 Tl,Ul 11,437 

28,U •25,SI ...... , 
S/D!PTH•leO 101,101 58,59& 11.112 ,557 

24, n •28181 ...... , ...... , 
S/D!PTH• ·' u,no 01075 9,9iq e5l9 •17l1 •t.1•• •t 1244 •11251 •t,241 

20111 •11181 ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
s/D!PTH• 18 se.n1 ]5,441 a.u2 1500 .,sot. .,943 ··'83 •1988 .,981 

16,2' •S4,U ...... , ...... , ...... , ...... , ...... , ....... , ...... , 
8/D!PTH• I '1 4Z,95• z•,1194 •• 41' ,u• •1402 •1720 .,752 •175& .,1s1 

u.n ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIOEPTH• •• Jo,sso t9,ot.4 4e05 ,:su •1l85 •1528 .,553 •155& .,552 

'·"' ...... , ...... , ...... , ...... , ...... , ...... , ...... , ....... , 
I/DEPTH• .s zo,004 l:S.OOfJ 31425 ,275 ··t•i! e,]bb .,J84 •138b w1383 ...... , ...... , ...... , ...... , ***''*' ...... , ...... , ...... , ...... , 
S/DEPTH• 14 u,1u 81204 lell• ,1qo •• 120 •1ZJ4 .,246 •eZ47 •I i!45 

******' ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• ,s 7e0l0 4,SU 1.2u • us •106• •• 1:u ., ua •1llq ., ue 

..... u ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• 12 s,011 2,011 t5f»8 ,osz •• ozq .,ose •• 0•1 •106i .,o•t ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE.PTH• 1l • 761 ,,oo , 143 ,ou .,001 •e015 .,015 •1015 .,015 ...... , ...... 1 ...... , '*****I ***'*" ...... , ...... , ...... , ...... , 
SiDEPTH" .o ,ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo .ooo 

*'****' ...... , ...... , ******I ******I ...... , ...... , ******I ...... , 



I 

CUE J•D 

TABLE v111.01MiN&lONL!&s IN!RTIA MOMENT COMPONENT FIELo.1,.DE,lNED IN EQUATION C28> 
TH!TA • ,o 10,0 zo,o :so:,o 5010 n.o 100,0 uo.o 180,0 
!TAIHElGHTa i9U ,oo .ua I 0 t lj .,0&11 •1077 •1078 •• 018 •,018 

45181 .1,u .20s,n ••••'-u 60ltU Zb9,U •1l 1ql .so,01 -su1n 

SUR, ACE: ,ooo u1 ,on 1oz,zz& 4'11081 •• 111 ,4ST 1114 1100 .ooo ...... , 95,81 83191 45,&X ...... , ...... , ...... , ...... , •••••O; 
8/DEPTH•l1T ,ooo ...... , 
S/D!PTH•le& ,ooo ...... , 
SIDEPTH•l.5 .ooo ...... , 
8/DEPTH•t,4 ,ooo ...... , 

..... 8/D!PTH•l1l ,ooo 17Z,5ll . ..... , qs,n en S/D!PTH•1tl .ooo 135,492 en ...... , qs1n 
S/OEPTH•lel ,ooo 105,414 "8,'5&7 ...... , 9s,11 89131 
S/DEPTH•leO .ooo 81,065 7911J8 43'12'9 ...... , 94,n 8912' ·~:151 
8/0EPTH• ·" ,ooo &l,4l9 631140 35,913 &1?lS .432 1141 1081 1000 ...... , 94,41 89,0X T01U ...... , ...... , ...... , ...... , ...... , 
S/Dl!'.PTH• 18 1000 45,UO 491104 2S19U 51206 1395 1098 ,oo 1000 

...... 1 94 111 88181 1~1u ...... , ...... , ...... , ...... , ...... , 
S/O!PTH• ,1 ,ooo 33,103 3&,9U l ,540 4,182 ,335 ,o&5 102& .ooo ...... , U,81 88,71 u,n ...... , ••••••l ...... , ...... , ••••••l 
S/DEPTH• •• .ooo zJ, t7S ibe&&• u111s '.S.1911 1267 1043 1014 1000 ...... , 93 151 88,SI 11.,u ...... l ...... , ...... , ••••••l ...... , 
SIDEPTH• .s 1000 t S144t 181268 lt.7&7 2.29• .1•e. ,028 ,001 .ooo ...... , u,u 88,41 12.n ••••••l ••••••l ...... , ...... , ...... , 
SI DEPTH• 14 ,ooo 9,1§48 U 1549 t.'589 1e509 • 131 ,011 1004 ,ooo 

····••l ...... , 88,31 •••••u '*****I ...... 1 ...... , ...... , ...... , 
SIOEPTH• .:s .ooo 5,228 fJ,on 4,z9S ,ae.ft ,OTfJ ,ooc, ,ooz ,ooo ...... , ...... , **'***I ..... u ...... , ******I ...... , ••••••l ...... , 
&iDf PTH• .2 ,ooo 2,zn 2,8lq t ,CJt 5 ,so ,035 1004 .001 ,ooo ...... , ...... , ...... , •••h•l ••••••l **'***I ...... , ...... , ..... "' 
8/DEPTH• .1 ,ooo 15U ,101 .uo 1098 ,009 ,001 .ooo ,ooo 

...... 1 ****••I ...... , ...... 1 ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• ,o ,ooo ,ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ******X ...... , ...... , ...... , 



cut: l•D 

TABLE IX•Dl~ENSIONLESS DYNAMIC PRESSUR~ COMPONENT FIELo •••• oEFINEO IN EQUATION (c9) 
THETA • ,o io,o 20,0 30.0 so,o 1s.o 100,0 13010 t8o.o 
ETA/HEIGHTs ,922 ,oo ,1S4 ,ou •1064 •• 011 .,078 •1078 •,078 

45,81 •7 111 •Z05,n ...... x 601 eU 269, u: •11191 .193,ox •544,31 

SURF' ACE t,840 ,947 1319 ,010 •• 132 •• 1 s6 •1159 •115<1 •, 158 
so,:n 4,61 .. 113,41 ••••••X 593,u 309,21 39,91 •38bt3' •579.SX 

S/DEPTH•l17 t ,828 
100,01 

S/OE.PTH•leb 1.10 
100,n 

S-/D[PT"1• l 15 l,651 
lOO,OI 

S/Df:PTH•l14 i ,sn 
4t,9X 

.... SIDEPTH=l1J 1149!5 ,952 
Jq,2X 5151 en SIOEPTH•t1i 1,4l2 ,9~4 

-.J Jb,41 o,n 
SIDEPTH•ltl 1135• 19Sl ,121 

n,u o,U •tu.ox 
s1DEPTH•1.o 1,297 ,944 ,3b6 ,Ol4 

30,9X •• u •l341U •••'T••X 
SIDEPTH• ,9 t ,l45 ,935 ,398 ,Obl •1129 •1156 •1159 •1159 •,1'58 

28.31 s,sx •ll4,4X ···•••¥ 600eOX 1101sx 40,6¥ too.ox 100.01 
SIDEPTH• ,8 1.200 • 9C?!i ,425 .os1 • el 24 •115• •1159 •1159 •, 158 

l5,91 4,U •100,31 ••••.••X 6211 ox 311141 42. 'ii •186161 100,ox 
SI DEPTH= 17 1.100 I 914 ,446 1108 • 111 CJ •1155 •e 159 •1159 w, 159 

21,ox 4, 11 e90,U •04l 18X 041 .~n llC!all 44a21 •]80161 •579alX 
SIOEPTH• a6 1.127 ,905 ,464 .126 •1115 •el 55 •• t 59 •al59 •• 159 

21.01 s.n ·82151 .s11,s1 660191 313,u 45abl •383181 •578,81 
S/DEPTH• 15 1,099 ,896 ,478 ,icis • It 11 • t 155 • 1159 • 1159 •1 I ~9 

19,81 2,u e7b,8X •464,bl 678171 lll191 46,8X •18114, •575. 71 
SIOEPTH• ·" 1.on 1888 ,488 , l '!S 3 •• 108 •1155 •1159 •• 1 '!,;9 •• 159 

18,U 2101 •72,01 •G18a91 6911,u: ll415X 4718X •l7<1aGI ·~7l1U 
S/DEPTH• ..s 1,060 ,88l • 49& • t 63 •1105 • 1154 • 1159 •• 159 •, 159 

11.u 1,5, wb9 16X •l88,5X 1011u 314,9, 48,bl •37718, .571,21 
SIOEPTH• .2 11048 ,878 .so2 ,109 •• 1011 •1154 ., t 59 •• 159 .,159 

16,ZX 11u •o7.61 •3681 1n 7171U 11s.n 49,U •310171 •569 181 
8/0f PTH= • 1 t.041 1875 ,sos .1 n • 11 Ol •• 154 ., 159 •1159 •,159 

u,11 ,ex ·66,4X el5810X 723,u 315151 49,SX •3761 u •568191 
S/D!PTH• 10 t ,038 1874 ,so& 1175 •• 102 •• 154 •• 1~9 •• 159 ., 159 

15,51 ,n •b&,OX •154151 7l5e21 315151 49,bX •375191 •568 1bX 



CASE J•D 

TABLE X•VARIAB~!S DEPENDING ONLV ON PHASE ANGL[ 

20,0 so,o too,o 

(1) DIMENSIONLESS ~INEMATlC FREf SURFACE BOUNDARY CONDITION ERROR 
LlN~AR WAVE THEORY R~PRESENTATION,,,, OEfl~!D IN EQ,(35) 

SURF4CE ,ooo ,ozs ,041 ,oss ,osz 1022 .,012 .,oz~ •1000 

Ci) DIMENSIONLESS ~?NEMATIC FR~~ SURFACE BOUNdARY CONOITON FRROR 
STHEAM FU~CTION THEORY REPRrSENTATlON,,,, OEPINED IN fQ 1 C35) 

SURFACE 1000 ,000 1 000 1000 1000 •1000 •1000 ,000 1000 

()) OIMENSIONL~SS DVN4MlC FR~E SURFACE BOUNDARY CONDlTiON ERROR 
LINEAR wAVt THEORY RtPRE$ENTATlON11 1e OE,iNED lN EQ 1 (36) 

SURFACE 1 043 1041 ,034 ,023 •1005 • 10S4 •10lq 

(4) DIMENSIONLESS DVNAMlC 'REE SUR,ACE BOUNDA~V CONOlTlON ERROR 
STREAM FUNCTION THEORV R~PRESENTATlON, 111 OtFlN!D IN EQ 1(lT) 

SURPACt ,002 •1014 • 1006 •1000 1002 1002 1002 

,004 1038 

,002 1002 



CASE !•O 

TABLE •!•OVERALL WAVE PARAMETERS,,, 00 NOT DEPEND ON PHASE ANGLE OR !LEVATIDN 

Cl) DIHENSIONLESI WAVE LENGTH 
OE~INED IN EQUATION (37) 

,Joa ( 1'151) 
Ci> OI•E~IIONLESS AVlRAGE POTENTIAL ENERGY 

OE~l~ED l~ !QUATlDN (38) 
• 154 (e2i5e11) 

(.5) DlMfNSIONLEIS AVERAGE KINETIC ENERGY 
DE'.INED lN EQUATION (39) 

,tH c.ua.n> 
(4) DIMENSIONLESS TOTAL AVEREGE ENERGY 

Dlf tNtO lN EQUATION (40) 
,34Z (•194,41) 

(5) DIMENSIONLESS TOTAL AVERAGE ENERGY FLUX 
DEFINED lN EQUATION C41) 

,334 C•t•S,Tll 
<•> DlM!NSl0NL!8S GROUP V!LOCITY ... DEf IN!D IN (QUATIDN (4l) 

C') ,•1• ( •t41l .co (1> DIMENSJONLE88 TOTAL AVERAGE MOMENTU~ 
DE~INfD IN EQUATION (43) 

,J15 (•l67e41) 
(8) DIHENSIDNL!SS TOTAL AVERAGE "DMENTU~ 'LUX IN WAVE DIRlCTlON 

DEf INED IN EQUATION (44) 
,454 (•l21 e91> 

(9) DIMENSIONLESS TOTAL AVERAGE MOMENTU~ !"LUX TRANSVERSE TO WAVE DIRECTION 
DE~INtD IN EQUATION (4~) 

,uo C.Z9!ie.Hl 



CASE 3•D 

TABLE XICCONT)•OVERALL ~AVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

• (10) DIMENSlONL!SS ROOT M£AN SQUARl KINEMATIC 'REE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (4~) 

LINEAR 1011551 STREAM FUNCTION ,000000 

Cl\) DIMENS10NL!S8 ROOT MEAN SQUARE DYNA~IC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFtNfD IN EQUATION CUT) 

LINfAR 1028~48 STREAM fUNCTION 1 004bi8 

Cl2) DIMENSIONLESS MAXIMUM KINEM~TIC FREt SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION C4&) 

LINtAR ,OSbt89 STREAM FUNCTION 1000000 

ClS) DIMENSIONL!SS MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINlD IN !QUATION (41) 

LlNlAR 1043254 STR!AM FUNCTION 1 0119&1 

(14) DIMENSIONLESS KINEMATIC FREE SURFACE SRtAKIN' PARAMETtR 
DE,IN£D IN EQUATION (48) 

LINEAR 1 407114 STREAM FUNCTION 

(15) DIMEN810NL£SS DYNAMIC FREi SURFACE BREAKING PARAMETER 
DE~INlD lN EQUATION ca•> 

LINEAR 1020545 STREAM FUNCTION 



CASE' 4d 

8TH ORDER STREAM FUNCTION WAVE THEO~Y 
DEFINITIONS 

LO • DEEP WATER WAVE LENGTHt CALCULATED FROM LINEAR WAVE THEORYt L01(Gl•,28J18)•T••z 

H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T a WAY! PERIOD X(N) • NTH STREAM FUNCTION COEFFICIENT 
DPT ' WATER DEPTH L ' WAVE L!NGTH 
PSZ • VALUE OF STREAM FUNCTION ON THE FR!E SURFAC~ 

WAVE CHARACTERISTICS 
H/~O • ,003•02 DPT/LO a ,020000 
H/OPT • el95111 
L/LO • ,J5&594 PSI/CG•H•T> • •,001206 

LISTING O' DIMENiIONL!SS STREAM FUNCTION COEFFICIENTS 

X( l) /(H•T*G) • 
X( l)ICH•T•G) • 
X( 5)1(HtT*G) a 
>Cf 1)/(H*T•G> " 

•eU:S42h01 
•1l4UU~QC! 
•11890fti•Q4 
•1154l78wQ5 

X( i!!)/(H*T*Gl • 
XC 4)/(HtT*G> • 
X( 6)/(H*T•G) IS 
X( 8)/(H*T*G) • 

•,tU001•01 
•14&1'43•03 
•,120Hh04 
•• 126902•06 



CAS~f 0.A 

I 

TABLt l•DIM!NSIONLEI& HORIZONTAL VELOCITY COMPONENT FlELD,,,,DfFINED IN EGIUATlON <21) 
THETA • ,o to,o 20,0 30 ~10 so.o 1'510 100.0 uo.o uo,o 
!U/HUGHTJ .uz ·•82 ,515 •ut 1146 .,oa9 •1204 •12b6 .,2119 

Jo,n 27181 ie,sx •.141 •t19e8l 2u,u 57.SI •4318' .n,ax 

IUR,ACE: U,Ht 12,•'7 10,uo 108H 21545 •11675 •31642 •'h704 •4,90J 
SZ10I 28,91 1•.0I •il'71 •Uo1n 140 ,21 57,01 •46101 •82,U 

llD!PTH•\et U1ZT1 iz,ssJ 10,586 
Jt ,OI 21,11 18,11 

&1DEPTl'l•l10 u.•21 121150 10,s21 nn• 21579 
l9,U 2•,n tT 1H .,.61 •U'515X 

l/D!'TH~ •• u.•1• u .n, 10.084 no94 Z1HT •11570 •J1600 •41694 •4,898 
21,ox 2s.n 1•.n ., .. , •t1J1'X 247141 !56191 •451•1 •8215' 

SIDEPTH~ ,a u.010 11.oes •1815 ,, •• 0. 21119 •le456 •J,531., .4,676 .a,8•o 
a.,n Z4a21 15,H ••Tl •104,H 257121 56,U •""•'' •80,91 

II DEPT Hf . ., l lt ., .. l1 a21 T •·••s T115l4 21856 •lel57 •S1017 w4e6S9 •4,882 ,... Z'5eH u.u 15111 .. ,,, •971U UT ell 56121 •44101 •7',41 
.:J SIDll'TH• •• 11.su 10,uCJ '•517 1.01 i!tCJ2t • 1·271 •]14211 •4ef>44 •4,81'5 
I\:> 24,SI 22,11 14,41 .,ax •'1121 216.91 5610l •4311X •'78,21 

liDEPTH• ,1 u,2•• io,ne 9,406 T,410 2,974 •lit•• •3eS84 w416'S2 •4,869 
z:s,n 21.n 13181 •• ax •86e51 286,21 55111 .u,11 •'77, u 

SID£PTHJ •• lteUT 101645 •,Joo 1.su s.011 •l 1141 •3eS49 w4eft21 •4,8f>4 
22.•1 20.n t :s. "" ··•I •8i!!18X 294,61 5Se'SX •421 ti •76,ll 

8/DEPTH• ti l019'S t01tlT 4',zu 11J2f> JeOGT •11095 •31322 ·" ,f> ts w4,8f>1 
22,u 20,11 u,01 ••• 1 •IOeU 101.11 515.41 •4lt1l •T§,ftl 

SID!PTHI ,z lO,tO! 10,u:s •115CJ 7',299 3,0•• •leOttl •l.302 w4ef>08 •4 18S8 
u.ox 1•.n 12.11 "·"" •T8e21 SOT1ll ss,sx •4le51 •T5,ll 

SI DEPT Ha tl 10,84• 10.su «1,u11 '7,zn 31082 •110411 •Se290 •"·604 •4,85f> 
21.11 t•.n 12151 •1e01 •71eU llOe'!il ss.zx e4l 13I •U,91 

llDIPTH• ,o 10,Sie 10,JU •.1u 1, i!!18 3,087 •11038 •Je28• .11.ttol •41856 
it,H •'·" tz,51 •1.01 . ., .. .,, Ju,n 55,21 •"1121 •74,81 



CAI! 4 .. 

TABLE ll•DlMfNllONL!SS VERTICAL V[LOCITY COMPONf;NT FIELDeeeeDEFlNED IN EQUATION (li) 

T14!TA • ,o 10,0 20,0 JO,O so,o 75.0 100.0 uo.o l&o.o 
[f A/H!lGHh .122 ,u2 .sn .01 elll6 •• 089 •• 2011 •1Zb6 .,ne 

Jo,n 17181 1e,11 ..... •11•·81 244ebl s1. n •11Se81 •79,81 

SU~FACE ,oon Z14l7 41 lTO 4,qb8 41360 z,1119 le098 .2s• .ooo ....... n.u '11181 65,61 111,21 •28.61 w116e51 •618181 ••••••• 
SIDE: PT HU, l ,ooo z.sz2 4e 110 ...... , 74,21 11.u 
SIO!PTH•leO .ooo 2,on S.U8 ci.4qq 41228 

...... 1 n,n 10,sx ft5 .11 4J1tl 
&/DEPTH• •• 1000 le 195 l1l9ft J,970 s.1n 2.2211 1. Olft 1248 1000 ....... u.81 C.9,91 u.u u.•1 •Z2,21 ·167 ,31 •610131 ••••••• 
I/DEPTH• ,8 ,ooo l,558 2.u1 J,07 'J.328 t,984 ,931 ,zz3 ,ooo 

••••••• 12,21 &9,41 u.u 411&1 .21,:u •163,&I ••••••I ••••••• 
SIDtPTl1• ,1 ,ooo 1.ns 2.ne 2,qa1 !e892 le741 ,822 1198 1000 

i- ...... 1 11,11 68.91 u.u 112,u •20,51 • 100,n ....... ....... 
"'1 SIDEPTH• •• ,ooo t1U4 21ou !152& 2e4b4 1,Hf> I 110 1171 ,ooo 
c..:i ...... 1 Tt 1SI 68,51 ~1.21 112,n .u.•1 •157,&I ...... , ...... , 

8/0EPTH• .s 1000 .•22 l 1655 2,oat 21042 le250 ,§96 e14CI 1000 ...... , 70,91 68ell u.•x 1121tx •U,31 wl5'S.31 ...... , ••••••• 
8/0EPTH• ,4 ,ooo .12• 11309 1104• 11627 11001 111n 1 ll& 1000 ...... , 10,u 67,81 6i216X 42101 •18191 elS:S.41 ••••••I ....... 
S/DEPTH• ,s 1000 1541 1973 11228 t.216 1752 ,JU 1088 ,ooo ...... , 70,41 •T1H 6/214' 41181 •18161 .1s2101 ...... , ...... , 
S/DEPTH• 12 ,ooo 1358 ,645 1814 ,eo9 ,502 1241 1059 1000 ....... 10,21 67 141 ~2.31 41181 •18141 .1s1.01 ...... " ••••••• 
S/DEPTH• tl ,ooo 1178 1llt .11ott .11011 1Z'il .u1 1ozq ,ooo ...... , ...... , 67131 6/2 121 1111n .u.zx ....... - ....... •**••U: 
8/D[PTH• ,o ,ooo 1000 1000 .ooo 1000 .ooo 1000 1000 1000 ...... , ••••••• . ..... , n111nn ••••••• ...... , ••••••I ...... , ...... , 



c:lSE 4-A 

TABLE Ill•OIMENSIONLESS HORIZONTAL ACtELERATibN COMPONENT FIELD,,,,DEFINED IN EQUATION C2l) 
THETA • .o io.o 20,0 3b,o so.o 75,0 100,0 110.0 180,0 
ETAIMEIGHTa ,122 1682 .s1s ,4.51 tl46 .,089 •1204 •12b6 •,278 

so,n 211&1 1a1n I. ,4X •tu.ex 2441U s1,n •4318X •79 1 8X 

SURFACE ,ooo 471081 801478 94,507 791170 42,279 l 8 I 68) "·359 1000 •••n•x 80,U TT1u 7l ,9l "81U •271ll .201,n ...... x ••••••l 
S/D[PTH&t1l ,ooo 451831 7917U 

...... 1 eo1u 771U 
9~1059 SID!PTH• 1. 0 1000 421J98 74,3618 79120 

•**•••l 78181 76,U 70,9X "812X 
SIDEPTH• 19 1000 39,4"5 69,690 8~137'5 771580 Ul,895 l9,lS2 "·472 ,ooo ...... , 71151 7418' • , 11 47181 •2S15l •193,41 ...... l ****Ul 
SIDEPTH• .s ,ooo Sb19t9 EtS,60 8!,J03 7b10H 4:S,526 191857 41691 1000 

O'***l 76,21 n.sx 6 .sx o.n •20141 .uo ,ox •7l418X ...... , 
SIDEPTH• ,7 1000 34,180 U 1240 7f'802 741640 44.048 20 ,413 4188b 1000 

~ ...... , 1S10l 121u 6 151 461•n •1'7,81 •lb9,0l •6751n ...... , 
-J SIO!:PTH11 16 ,ooo Ja1990 59,Jbt 7111856 73141J 441473 211003 51057 ,ooo 
~ ...... , 73191 7l1Jl ·~151 46,Sl •15a7l elf>01U •lt4.h31 ...... , 

SIO!PTH• 15 ,ooo J1 ,,i!Z 561989 7 •I S15 72e3b2 441811 211448 51202 ,ooo ...... , 12191 70,Sl tt$1u "61U •14,0l •152,91 •617181 ******X 
Sll'l!PTH• 14 1000 JO,JS1 551092 7tl 1 394 11,494 45,078 211&10 s,122 1000 ...... , ?Z101 69151 60,91 45181 •ll16l •147131 •597181 ...... , 
8/DlPTH• 11 ,ooo 291458 Sl1b4C! 60.874 701814 451276 221090 Se4lS .ooo 

..... u 71,31 681'fl ,,, • 31 4Se5l •llebl .10,oi •58219l ••••••I 
8/0!PTH• ·l 1000 ZB18:u sz.uo 6f,799 10.u& 45e4U 221289 51482 ,ooo 

••••••I 70,91 681111 6~181 4Se1l •1019' .1110,u •572,51 ...... , 
SIDlPTH• •l ,ooo ze,ue 521ou • ,sse 70a0.Sl 45,494 22,408 5,522 ,ooo ...... , 70,51 u.u 6s.u 451!1 •10151 .ue,u ·5••·41 ...... , 
8/D!PTH' .o .ooo 21,JJ4 51.Ut 6b1946 Hefl34 45,!lO 22,448 s,s1• ,ooo 

••••••x 70,4' U,Ol •i,5X 45,!I •10,Jl •UT181 •5641JI ****•*I 



CASE hA 

TABLE IV•DI~~NSIONLESS VERTICAL ACCELERATION CO~PONENT FIELDaeeeDEFINED IN f'.QUATlON (24) 
T"4ETA • .o lO.o 2010 .Jo.o 50.0 75,0 100,0 130 .o 180,0 
ETA/HEIGHT• .nz ,&82 1575 1431 1141» "108CJ "1204 •12b6 .,278 

10.11 21,ex 1a,n •a4X •119181 2441H S7,3X •43e81 •7CJ 18X 

suqFACE •181129 •67,388 •40,92t •11,017 251221 25,492 llt85J J,890 1.ne 
75101 Tl .u ss,n •4817' 145101 112.sx 01,sx ....... 1 ••••••I 

SIDEPTH•lel .To.'>17 •64,,."8 •40.45(t 
7l1BX 70,51 55,31 

S/DEPTlol•leO •Ob107l •57,827 •16,U1 •101 1Ul 24.t56 
73,21 6q,91 54191 •3(1. tx 144,21 

S/O!PTH• ,q .sa. u2 •5110&5 .:s2.a21 •1(11505 201U9 231148 u.021 3,719 1, n:s 
12.u 69,41 54e8X .2,.e1 14b1U 112.11 62.81 ••••••x ...... , 

SI DEPTH• ,e w50 ,613 •44,fl22 •29,0St .,.849 171556 20,374 11 ablT 11.JSO 1,554 
72121 c,a,n 54171 .z i, ex 148,51 112.21 &3,31 ...... , ...... , 

SIDEPTH: .1 •41.515 .i&,"56 •251310 .,,990 1lh738 171&67 101225 219&6 11377 ... 71. 7" &8,SX 54,bl •l•·"' 150141 ll214X u1n ...... , •••••*I 
-.J S/OEPTHa I fl •l&172! •JZ1530 •211601 •'f e9b9 12.177 1s.022 8, 795 z, 1.H18 111'3 
CJ1 7t,31 oa,21 54a51 •U1SI 152.21 112. 51 64,n ····••I ...... , 

S/OEPTH: ,s .10.201 •21>,806 •17,94t -~.818 9,831 121"11 71149 21158 11003 
71 ,ox b7 191 54,U .,,41 151191 1121&1 64,ll ••••**I ******I 

SIDE PT lo!• 14 •23.901 •21.248 •14.108 •~15&6 716&1 9a887 s18CJl 11718 ,eoq 
70171 &7,u 54,31 •1·1" tss.n 112. 7l 64.51 ...... , **'*•*I 

SIDEPTl'I• el •lT. 775 •l518Z2 •101704' -~.238 51628 7,381 414i7 l. :ss l ,&10 
701s1 o.n SCI, ll -~.u 156, 41 l1i:!18X 64171 ...... , ...... , 

S/D!PTH• 12 •ll.17' •10e494 •7e123 •?1855 J16q& 4,qo4 21955 1871 1408 
10,u u,n 54121 ... , .. , ...... , 112,CJX ...... , ...... , ...... 1 

S/DEPTH• 1 l •518&8 .5,ill .3,558 •le4l6 le831 21447 1,C178 1440 ,205 
7o,2X 67 1 21 ...... , ... , .. , ...... , **••••I ...... , ...... , ...... , 

S/OEPTH• 10 1000 1000 1000 ,ooo .ooo ,ooo ,ooo .ooo ,ooo 
******I ...... , ...... , ... ,.u **'***X •••u•I ...... , ...... , ...... , 



CAs! 4eA 

TABLl V•DIMENSlONLESS DRAG FORC! COMPON!NT 
I 

F1~LD1 111 DEFINED IN EQUATION (25) 
TMETA • 10 1010 2010 30,0 5010 15,0 10010 13010 18010 
EU/Ht I GMT• ,722 ,682 ,575 1431 .to •1089 •1204 •1266 •1278 

Join u,ax 1e.n ••• u •119181 2414 161 57,31 •43181 .. 79,ex 

' •11e149 SURFACE. 1S61:SOO 1'101742 lOZ184(J 611692 e1ne •11565 •201386 •221446 
4610l 42161 28,n • ,81 •Z1'eU ...... , 80,0X •99,51 •200,U 

S/DEPTH=l11 148,988 135,474 101,uo 
44 1 01 40,JI 21181 

S/DEPTHllltO Ul 1971 120,226 90,558 sI,538 8e591 
42,91 39,zx 26,51 • ,81 •26le51 

S/DEPTM• 19 1161055 1051899 801153 4 ,549 71891 •11348 •101159 et9e325 •21,347 
42,0l 38 1 4' 25,91 •i•ex •252101 ••••••I 80141 •10413X •215121 

S/DEPTH• ,e 1011071 921357 701198 4 •• 696 7 t l 4-9 •11119 •91087 •171131 •181952 
4 t, .sx 31111 25,31 ·~·91 ...... , ...... , eo,n •103.31 •213121 

S/Df PTH• 11 86,873 '791480 ftQ,628 ~ ,9U 6t355 •• 921 •11858 •l4e952 •16,565 .... 40,bl 31101 24,91 •1191 ...... , ...... , eo,ax •tOi151 -211,51 
-J S/OEPTH• e6 n1s.52 6'71lflO 5l el8'1 l 13"0 51SiO .,749 •6,b67 •121789 •14,185 
~ 4o,ox 36,51 24141 •.• ox ...... , ...... , ...... , •101181 1111!10101 

S/DE.PTH• 15 60 1llO 551300 421419 2~1808 1'96Sl .,597 •51508 •101fd8 •111812 
lC11U 36101 24,U •21nx ...... , •n•••I ••••••1 •101121 •208,81 

S/DFPTH• •" 4'11'7fi4 411811 331674 zt.1s1 3,753 •14&0 .4,375 11181498 .. 9,4"3 
19121 35111 2318' -~111 ...... , ...... , ...... , •100171 •207181 

S/D!PTl1• 1l 1s1s.ss 3Z1612 251105 1$19&1 21na •1315 • l t i?Et:S 1116136& .1,019 
.58191 35 1 41 2.s,u •2 1U ...... , ...... , ...... , ...... , ...... , 

S/DEPTHll .2 2s1ssi; 211625 161&&5 lf)1615 1t898 •1219 •21161 •4ti!"O 94171 T 
381•1 :ss121 23,u •C?1ll ...... , ...... , ...... , •*****X ...... , 

8/DEPTH• tl 111137 l 0. 778 81ll1 s,soo 195Z •1108 •11081 .2.119 •2,358 
Ja,51 n,u 23131 ....... ...... , ...... , ...... , . ...... . .. ,,., 

S/DtPTl1:S .o ,ooo 1000 ,ooo ,ooo 1000 ,ooo 1000 ,ooo 1000 ...... , ...... , ***'**I ...... , **"'***I ...... , ...... , ••••••1 ...... , 



CASE 4-A 

TASLE Vl•OI~ENSIONL~SS IN!RTU ,ORCE COMPON[NT ,J£~0. 1 ,.DEFINEO IN EQUATION C2o) 
THETA • 10 10,0 20.0 3010 5010 1s.o 100,0 uo,o 180,0 
ETA/HUG1'4T• 17Zz ·•82 ,575 ,431 .10 .,089 •1204 •e2bb .,218 

10,11 27,81 u.n •141 •ll9e8X 2'441U s1,n •43e8' •79181 

SURFACE ,ooo 381128 &7 1011 e21101 751384 4S. 754 20136'5 41872 .ooo ...... , 7'S.!I u1n H1H 44,51 •20101 .101111 •611141 ...... , 
S/D!.PTH•l1l 1000 371193 bo 1H9 ...... , 74 11JX 12101 
SIDEPTH•110 ,ooo n1785 58.998 741000 n111s ...... , 73.81 71121 blf»,ll 401n 
S/OEPTH• lq ,ooo 2&.091 s1.eo1 "'5aU4 eis.zn 401239 19,224 4ebb0 ,ooo ...... , n121 701bl &5181 4fuU •Ue51 wt54e5X •022181 ...... , 
S/O!PTH• 18 ,ooo 2Cl,882 4~10l9 571305 57,594 15 1917 17 ,273 4e202 ,ooo ...... , n1u 10.os &s.n 451Cll •l31U .uo.91 •b101ll ...... , 
SID!PTHe 17 1000 211300 J8 1U8 491JSCI so.0&2 St 1537 151256' 31723 1000 .... ...... , n,u &9,61 ""·'' 45111 •12181 .in1n ••••••1 ...... , 

"' SIDEPTH• ,,, 1000 '11915 321572 4 t 1 n1 4210&1 271110 131181 31225 1000 
~ ...... , 71161 &91U fl415I 45.u •12121 wl451ll ...... , ...... , 

SIOEPTHa 15 ,ooo 111,092 2b,T'S9 34, 370 151173 C?21b45 111058 21712 ,ooo ...... , 7l 1:U 68,81 u.21 45eU •11,bl •142191 ...... , ...... , 
SIOEPTH• •" 1000 ll 1000 2t,l59 27,210 281182 18,150 8,894 21t8b 1000 ...... , 70,9X b81SI u.u 45,31 •lle2X •141,U ...... , ....... , 
SIDEPTl'I• 1l .ooo 8,612 tS1Tift 20,276 2110b8 13,032 &109CJ l104q ,ooo ...... , 10,n 08,21 &:s.n 45e21 •t0,91 wUCJ,U ...... , ...... , 
8/D!PTH• 12 ,ooo 5,700 10,410 Lh 44ft 14,011 9,097 4,47CJ le104 ,ooo ...... , 70,IJI e.e,u u,u 45e2X •10,U .us.ex ...... , ...... , 
SIOf PTl'I• • l ,ooo 21838 51188 De702 fu997 4,551 2,243 ,553 ,ooo 

*""'" ...... , 08,0I 03,51 415, u •l0,51 ...... , ...... , ...... , 
SIOEPTHll 10 .ooo .ooo .ooo .ooo .ooo ,ooo ,ooo .ooo .ooo 

'**"'" ....... ...... , . ..... , ...... , ...... , ...... , ...... , ...... , 



I 

CASE 4eA 

TABLE Vll•OIMENSIONLESS DRAG MOM&NT COMPONENT FIELo,,,,oE,INED IN EQUATION Cii!7> 
THETA • ,o to,o 20,0 30/,0 so.o 75,0 100,0 13010 uo,o 
ETA/HEIGHT• ,7U ,c.82 ,515 /,Ul 1146 .,oec, • ,2011 •1266 .,278 

Jo, 7X 21,n t8,JI •i1U •t n.sx 244,U 51,n .u,ex •l'q,&x 

SURFACE 95,858 8S,z4T 60, pq 331.780 41148 •1•00 •51~41 .q,734 •10 16"8 
s11n o,n 31181 •li.'71 ...... , ...... , 7q,ax .qft,91 •Ul ,ox 

S/DEPTH•l1t 8',bb4 7q,]ft4 58,6b& 

"". 4¥ 
112,n 10,u 

SID!PTHaleO ftq, 181 U,30 471195 i8~409 41058 
44,81 111,ox 28,0X •U7X ...... , 

SID!PTi'I• 19 sa,658 49,7l8 371307 i?2Ht8 l139q •1b9b •4180& .8,754 .q1ft34 
43.U :59,91 11,u •UU ...... , ••••••I 80, 7X •10ft15X •219,81 

S/O!PTH• 18 41,914 38e21Z 28,841 17.1742 2e7b4 •1501 •le 124 •61888 •7,599 
421U :sa,n 2&,U •lUX ...... , ••••••I ...... , •105111 •21&,81 

SIDEPTH• .1 Ji, 260 28,549 21.01 1:uu2 z, to• .. ,353 •2180l .s.2ss •5,808 ..... 41,H :sa,ox n.n •t oax ...... , ...... , ...... , •tOl18X •214121 
-.l SIDEPTH• '" ii?,453 20,531 t5,b52 9 0786 l 1626 .,2110 •21028 •11848 •4,i?ttt 
CD 140181 11 ,ax i?5 10X •llt'I ...... , ...... , ...... , ...... , ...... , 

S/Df PTH= .s 15,298 141010 101717 6U4i! tit48 •e 157 •1,391 •i1b65 •2,9!:>b 
uo,u lb 15X 211,sx •2:.ox ...... , ...... , ...... , ...... , ...... , 

S/Df Pf H: ,4 't1b40 8,831 &1181 4it287 1745 .,oqs .,881 •11702 •1,890 
39,51 n,ox 211,n nnhx ...... , ...... , ...... , ...... , ...... , 

8/DEPTH:1 13 51158 4,915 1, '780 i1t3CJ9 ,423 .,os1 .,41H •195& •l10&2 
Jq,ox 35,&X ...... , ...... x ...... , ...... , ...... , ...... , ...... , 

S/DEPTH:1 .2 2,:S&t 21167 1ettf>9 lit0&3 .1eq •• 022 ... 211 •1424 .,47.? ...... , ...... , ******X ........ , ...... , ...... , ...... , ••••••x ...... , 
SI DEPTH• t l ,587 ,539 1416 9.?&S 1048 •• oos •• 054 •1 lO& •11l8 ...... , ...... , ...... , nnhx ******X ******' ...... , ******X ...... , 
SI DEPTH• .o ,ooo .ooo ,ooo i.000 ,ooo 1000 ,ooo ,ooo .ooo ...... , ******X ...... , ...... , ...... , ...... , ...... , ******X ••••••X 



CA8f hA 

TABLE Vll!•DJMENSJONL!SS IN!RTJA MOMENT COMPONENT 'IELD., •• DEFINED JN EQUATION (28) 
THETA • ,o so,o 20,0 30,0 5010 1510 100.0 l.3010 18010 
ETA/H[lGHTa ,722 168Z 1575 .01 '146 .,089 •• zo4 •t266 •1278 

30, 71 27,81 1a.11 • 1 4X •119181 244161 '713X .u,ex •7918' 

SURFACE .ooo ZJ.879 CI01504 "7, 184 H1U6 21120 91490 2,221 ,ooo ...... , 78,ox 74,51 68,21 43121 •28181 •180161 ••••••I ...... , 
S/DEPTH•ltl 1000 22.t65 391421 

••••••• T•12X u,ax 
8/D!PTH•l10 1000 171534 311317 39,095 37,344 ....... n.n T2,5X u,u 46,81 
S/DEPTH• 19 ,ooo I :S.ft48 2414'5 30,7U 29e894 171937 81429 21025 ,ooo ...... , 74141 7l 171 ,,,, 'ex 46,51 •lft16l •lftlt4l ...... , ••••••• 
S/Df:PTH• 18 1000 101403 181744 23,HO 23136!; 14ei!U 617'71 11us ,ooo ...... , 73,t.X 7t10l 00,21 4ft, SI •15.21 •l57e7l ...... , ...... , 
S/DEPTHll 1T ,ooo 71715 131948 17,714 17.715 101979 51259 11276 1000 ..... ...... , 72,91 101n o5,Sl u,os •14,01 el52,8X ...... , ...... , 

-l 8/Df PTHa 1• 1000 51513 91•9• f2,75J 1!1903 s,102 3a911 e9Sl ,ooo 
CD ••••••• 12121 69,71 os,01 45181 •l310X e148181 ••••••• • •••••• 

S/DEPTH• 1S ,ooo 3.739 61797 8,705 81894 ~.u1 2e'744 ,671 ,ooo 
••••••• 111n 69121 04,51 45,6' •121ll •145,U ...... , ...... , 

S/DEPTH• 14 1000 21347 41275 _5,49J 5ao57 3.621.1 11770 1434 1000 ...... , 71121 b817X tJ4, u 45141 •lle6X ••••••• ••••••• ...... , 
S/Df PTH= 13 1000 1.300 21373 3,os6 31161 2.ou 1,002 ,20 1000 ....... ....... 68,U u,8x 4513' ...... , . ..... , ...... , ....... 
8/DEPT~~ iZ 1000 ,572 11044 1~3CIT s.oos ,909 1447 1110 1000 ...... , ...... , ...... , .... ,., ...... , ...... , ••••••l ...... , •••••O: 
I/DEPT~~ 11 ,ooo It "2 ,zeio ~335 .350 1228 .112 102a 1000 ...... , ...... , ...... , .... ,0 ....... ...... , ...... , ...... , ...... , 
8/DlPTt4• .o ,ooo 1000 ,ooo ,ooo .ooo .ooo 1000 1000 1000 ...... , ...... , ...... , .... ,., ...... , ••••••• . ..... , ••••**" •••••U 



I 

CAH 4•A 

TA8Lf IX•DlMENSIONL!SS DVNAMlC PRESSURE COMPON!NT 'llLD •••• o£FIN!D IN EQUATION (29) 
THETA • .o 10.0 20,0 so1g so,o 75,o too,o 130,0 18010 
!TA/HUGHTa • 7-22 ,682 ,579 • ll e14b •• oa• •e204 •12bb •1278 

Join Z7eH 18131 •t~I •119181 244161 5Tell •4le81 •1'181 

8UR,ACE. 11444 l 1 JU 1114• •fu ,HJ .,11• .,ooT .,sn .,557 
s1,•1 211n l'·"' - i I •120151 252,H bl. u -00,21 •H,51 

1/D!PTH•lel 11424 l1JSO 11146 
Jt,01 28,21 t•.21 

8/D!PTHIO, 0 l1JH t ,su l1ll2 •:5• 
,,,, 

29,61 , .... 1e,31 i I •lt51H 
SiO!PTHa ·' t,:540 leZT6 110" .ho I 111 •e l6b .,402 •1532 •1S5• 

28,31 25,H "·" '·P •10:!1111 262191 6l 13X .u.ox •82161 
I/DEPTH• i& 1.sos 1.2415 1,080 • 4J .sn •• 152 .,3114 •1529 •• ssis 

21111 24111 1•.n · ·:' ••4.JI 276,61 bl 131 .u,•1 •80,81 
SIDEPTH• ·' l 1i15 1121• 11ou • l7 13341 •• 100 •1387 •151i?7 e,5541 .... hell U1n u.:n 11 I •8•,11 no.ax &1,u .u,91 •79,31 

~ I/DEPTH• 1• le25o 111•• '9048 1 en ,342 •1UO •1381 •e526 •1553 = i511l 2z,n 1s,11 11,I •80e81 305121 61121 •41111 •18101 
8/D!PTH• ,5 t,2l8 1, 118 1.us •'~21 134• •• 121 •1376 •151i?4 .,sss 

l413l iZeZI is.u 1.n 11176111 ll91U f>l 1 u •40141 •T~.ex 
I/DEPTH• 14 t.Zlt lelU 11025 1823 1'355 •1114 .,::s71 •e523 e,552 

n111 211H 10,ex 1171 •72151 33!,0I •11u .s9,8'1 •75191 
8/D!PTH• 13 11198 11150 t .ou ,e20 1159 •• 108 .,:s.e •1522 •1Ss2 

23121 21,11 10,sx t ,u •fl•18l JU1ll f>l1U •3•,n ,.7s.2x 
8/D!PTH• .a 1. u• 11 tU l 1011 1818 ,362 •11041 .,J6& •1521 .,ss1 

l2,81 Z0181 l4e31 1,ex •68101 l5118X 61,0X .:n101 •Tll, TX 
81D€PTH• ,, l 1 l8J t. tl? 11008 1816 1164 •• 102 • I 31>4 .,521 .,sst 

221H zo,H t•1zx t ,81 •661•1 J5T,ZI 61 iOI .11,ex •74,4X 
SID!PTH• .o 1,181 l,tJ5 t ,001 1816 ,!64 •1101 .,364 .,'521 "1551 

2z,s1 l01!SI t4elX 1181 •1>6151 $59,U 1>1,01 ·.:S81TI •14131 



~ • ..... 

CABE 4•A 

TABL! x.vARIABLEI DEPENDING ONLY ON PHASE ANGL[ 

,o 10,0 20,0 10,0 so.o 7!10 100,0 

(1) OIMENIIONLtSS KINEMATIC fREE IUR,ACE BOUNDARY CONDITION ERROR 
LINEAR -AVE THEORY RlPR!SENTATION 1 ,, 1 D!,INED IN [Q,C35) 

lJ010 ieo,o 

SUR,ACl ,ooo .001 .ool 100] ,ooo 1002 •1001 •• oo3 •1000 

CZ) OIM!NSIONLESS KINEMATIC fREE· 8URFAt£ BOUNDARY CONOITON ERROR 
STREAM ,UNCTION TM£0RY R~PRfS[NTATION 111 a D!fINED IN fQ,(l5) 

SURfAC! aOOO • 1 000 • 1000 1000 •1000 •1000 •aOOO 1000 •1000 

Cl) DIMENSIONLESS DYNAMIC fREl SUR,ACE BOUNDARY CONDITION ERROR 
LINlAR WAV~ THEORY REPRESlNTATION,,,, D!,INED IN EQ,CJb) 

SURFACE ,008 a008 a007 1004 w,001 •1007 •1008 

(4) OIMENSlONLlSS DYNAMIC FREE SURFACl BOUND~RY CONDITION ERROR 
STREAM ,UNCTION TMEORV REPRESENTATION,,,~ DEFINED IN fQ,(37) 

SURFACE w,000 aOOO 1000 1000 •1000 •1000 •1000 

,OOl 

1000 1000 



CASE 4•A 

TABL~ XI•OVtRALL WAY! PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ~LEVATlON 

C1) OIMENS10NLES~ WAV! LENGTH 
D!,IN~D IN EQUATION (37> 

,359 ( J,21) 
fNER~Y <2) DIM[NS!ONLlSS AVERAGE POTlNTlAL 

DEFINED lN EQUATION (38) 
,433 c •15161) 

(]) DIM!NSIONL!SS AVERAGE ~INETlC ENERGY 
DEfINEO IN EQUATION (39) 

1448 C •tieSI) 
(4) DIMENS10NLl8S TOTAL AY!REGE ENERGY 

DEFJNtO IN EQUATION (40) 
,eeo c •14,0I) 

(5) DIMENSIONLE68 TOTAL AYERAGl ~N~RGY Ft,UX 
DEfINEO IN EQUATION C4l) 

,835 ( •• ~.ti) 
(~) DIMENSl0NLl8S GROUP YfLOClTV ... DEFINED lN EQUATION (Qi) = ,948 ( •l 1010 

~ (1) DIMtNSJDNLEIS TOTAL AVERAGE MOMENTUM 
Ot~IN!O IN !QUATIDN (OJ) 

,Ht ( •S2e4X) 
(8) DIMENSIONLflS TOTAL AVERAGE MOMENTUM HUX IN WAVE DIRECTION 

OEfINED IN EQUATION (44) 
1,211 C •17,ZI> 

(9) DIMfNSIONLlSS TOTAL AV!RAGE MOMENTUM 'LUX TRANSVt.RSE TO WAVE DIRt.CTION 
DEfINt.D IN EQUATION (45) 

,J16 ( •Zletl) 



..... 
c:D 
~ 

CAS! 4-A 

TABLE Xl(CONT)•OVERALL WAVE PARAMETERS,,, DO NOT OEPEND ON PHASt. ANGLE OR ELEVATION 

* C10) DIMENSIONLESS ROOT MEAN SQUARE KINEMATIC FREF SURFACE BOUNDARV CONDITION ERROR 
OlfINED IN EQUATION (4o) 

LINEAR 1002501 STR!AM FUNCTION ,000000 

(11) DIMt.NSlONLESS ROOT MfAN SQUAR[ DVNAMIC FREE SURFACE BOUNDARV CONDITION ERROR 
DEfJNfD IN EQUATION (47) 

LINt.AR 1005Tv0 STREAM FUNCTION ,000111 

(12) DIMlNSIONLESS MAXIMUM 1<INt."1ATlC FREE SURFACE BOUNDARY CONDITION ERROR 
Ot.PI~ED IN EQUATION (0) 

LINt.AR 1003812 STREAM FUNCTION ,000000 

( ll) DIMENSIONLESS MAXIMUM DYNAl'IIC FREE. SURFACE BOUNDARY CONDITION ERROR 
OlFINED IN EQUATION (47) 

LINt.Ak ,008448 STRt.AM !"UNCTION 

(14) DI~ENSIONLESS KINEMATIC FREE SURFAQE BREAKING PARAMETER 
OEfINEO IN EQUATION (48) 

LlNt.AR 110Z99o STREAM FUNCTION 

ClS) DIMENSIONLESS DYNAMIC FREE SURFACE BREAKING PARAMETER 
OErINED IN EQUATION (49) 

LlNtAR ,01z11s STREAM FUNCTION 

,000183 

1140703 

,048524 



CASE l.lw8 

lOTH ORDER STREAM FUNCTION WAY~ THEORY 
DEFINITIONS 

LO • DEEP WATER WAVE LENGTH~ CALCULATED FROM LINEAR WAYE THEORVt LO•(G/~128318)*T**l 

H • WAVE HEIGHT G • Gt•VITATIONAL CONSTANT 
T • WAVE PERIOD X(N) • N H STREAM FUNCTION COEFFICIENT 
DPT • wATER DEPTH L • w Vt LENGTH 
PSI • VALUE OF STREAM FUNCTION ON THE FREf SURFACE 

~AVE CHARACTERISTICS 
H/LO " .007772 DPT/LO • 1020000 
H/OPT • e388~80 
L/LO • ,37q687 PSI/CG*~•T) • • 1 001ql8 

LISTING OF DI"fNSIONLESS STREAM FUNCTION COEFFICIENTS 

X( l)/(H•H•G> • •1S08835•0l XC C!)/(M•T•G> • •,t4b785•0l 
lC ( J)/(H*T*G> • •• 44r;so:s.o~ lf( 4)/Cl'l*T*G) • •• tl04h02 
lC ( 5Jl(HfTfG) • • 1lSi84hO X( b)ICH*T*G> • •,887'75•04 .... X( ?> /(HfT*G) " •• 1CJ9Ht•Oli lCC 8)/Cl'l*T*G> • •,3 .. QlU•OS 

= l( c It) IC t-l*TfG) • •1l8U28~oft lCC10)/(HU*G) • • 8 100H4•0 
~ 



cur: 4•8 

TABLE 1•DIMEN810NLtSS HDRIZONT AL VELOCITY COMPONENT FIELD•••'DEFINED IN EQUATION (21) 
THE.TA • .o lO,o 20,0 10.0 so.o 75,0 100,0 uo,o 180,0 
ETA/11EIGHTa .810 • 715 1506 ,294 1 ll l 0 •1131 •1114 •e 188 ., 1110 

Ja,:n 31,U 1,21 •47, tx ...... , !98141 so,11 •lOhH •1U.H 

SURFACt: 15,829 13,933 9,500 s. 171 1086 •2elt2 .2,980 •11208 •S.234 
4t ,3X 33,91 8,81 •44',21 ...... , 201.91 47,01 •112131 •173,TX 

S/DEPTH•le:S 15168• 
l0010X 

SIDEPTH•lel 141798 U12Cf8 
31,ax 11.21 

SID!PTH•lel 14. 021 12,684 9,3;?4 ,1383 
l41U 28,81 1,u •47 1C)X 

S/DEPTH•leO 13,348 U, 146 Cl109Cf $,456 1095 
32.21 26ef>X 61U •4:$ 1U ...... , 

SIO!PTtot• ,q 121704 111676 8eH5 $1509 .309 •2e2b4 •2107 .:s,207 •:S.234 
~ 10.n 24,bl 5151 •4(',SI ...... , 2021ax 47 1 ax •tt2e4l •173 171 
= SI DEPTH• 16 12.202 l1e2b9 81712 ~1540 ,495 •2.174 •21948 .. 312011 •3,233 
c.n 27,CfX 22,n 4101 .1,111 ...... , 205131 471Cfl •111151 •173161 

SI DEPTH• .1 lt18l3 10.921 81550 ~.572 e&541 .2.oq:s •2e922 e31201 .1.212 
i!o,OX 21101 3,'71 .3 •• 21 ...... , 208eSI Cl '7 I 91 •10917' •171,01 

S/DEPTH• 10 l1,Cl73 101020 8,410 ~.'588 1'788 •21023 •2,CJOO wlel98 w3 1232 
24131 l'f.51 21U •3',1,61 ...... , 211.u 48,01 •108, ti •lo&,81 

S/OEPTH• ,5 11.177 10,382 a,2112 ~.sCJCJ 1899 •l,,63 •2,880 •le19S •3,2.U 
z2,a1 18121 Zill •J;s,u .c;10.u 211171 48,0X •tOb18I •1bb,9X 

sln!'.PTH• 14 l01CJ3q 10.t8b a.us !51605 1989 •1·'14 •21804 wl119l .1.211 
il1U 11.11 1, 7X •:S~,sx •45TeH 2111,ox 48,0X .1os.n: •lb51Cll 

S/OEPTl'I• ,3 to,757 10,o:Sb e,120 . ,&08 1'05'7 •1,875 .2,as1 •lel91 •3.230 
20.1>1 10.21 1.2x ·.S~ ,ex •41C1ei!X 21T18X 48,01 •t04,9X •1041.U 

SIPEPTH• •l 10,029 ff1cno 8,0b7 ~1uo It 10'5 •le848 •2,842 .:S.190 .J,230 
20101 15,u ·" ·J~,31 •3941'1 ll,12' 48,0X •104111 •lbl 14X 

S/O!:PTH• .1 tn,553 9,8b6 8,015 .• f>ll 11134 111,831 •2,83b .l.190 •'3.230 
19151 is,21 ,n •ll,U •38t ,u 220,ox 46,0X •101191 •1&2,ffl 

S/DEPTH• 10 lo.s211 9,84'5 8,024 i&,011 ltt4l .. 1,826 •21835 .111 eq ,.3,230 
19,41 t5t ll ,,,, •ll10l •3171U 220-.11 48,01 •103181 •l6Z,'71 



CASt 4•8 

TASt..f IhDIMENSIOll.lt..ESS VERTICAL. VEt..OClTV COMPONENT FlELDeeeeOEFINED IN EQUATION t22) 
THETA • .o io.o i:?O,O lO~O so.o 75,0 lOOeO uo.o 180.0 
ETA/HEIGHT• ,810 ,715 t50b .:294 .010 l!!leU1 •• 174 •e 188 •,190 

l8e3X :u. u 1.n •4THX ••••••x l98e4X so,u •lOl1"1 •ln,f>x 

SUf<f"AtE ,ooo 4,499 b,4b9 b~11b9 3e005 1.120 ,321 ,ouo .ooo ...... , es.n eo.21 701101 20.11 •1851 ox ...... , ...... , ...... , 
S/DEPTH=lel ,ooo ...... , 
S/DEPTHlll12 .ooo 11.os8 

****•*X 8l1n 
S/DEPTH•l1l ,ooo 1.545 s1no l»i\Obb ...... , 81101 791n 71.141 
S/DEPTH•l10 .ooo 3,·085 5,012 5.1375 :s.n2 ...... , U1:U 78 11»1 701.81 i•J.U 
S/DEPTH• 19 1000 2,6"9 41364 40726 le058 1,073 ,312 e039 ,ooo .... ...... , 81,71 78,U 101i21 2•,SI •153,:n ...... , ...... , ...... , 

= 8/DEPTHa 18 ,ooo i:?,291 le'"" 1q11s 2e72l ,972 .285 .ol& 1000 
en ...... , 81,tX 11.u o91t7X 29,81 •147,oX ...... , ...... , ...... , 

S/DEPTl'i• ,7 ,ooo 11944 11210 li15ll i:?e 381 ,8b4 ,255 I Oli:? ,ooo ...... , 80 1 1»1 71»,81 691.21 10.11 e11.1218X ...... , ...... , ...... , 
S/OEPTl'I• ,ti ,ooo l,1»22 2,&90 21980 2,0111 1751 ,221 1028 .ooo ...... , eo,11 7b,4X ti818X 10131 .us.ex ******X ...... , ...... , 
S/D~PTH11; .s ,ooo 1,322 21199 29450 11701 1&33 1189 e024 ,ooo 

••••••I 79,n 7b10X &6151 l015X .u•;.sx ...... , ••••••I ...... , 
SIOEPTl-4:1 . " 1000 11018 1.nz h9l6 11360 ,s11 11S3 1020 .ooo 

••••••I 7q,u1 .75, 71 08921 :so,u ., lll 191 ...... , ...... , ...... , 
S/DEPTHll 13 1000 • 767 l. 284 11441 11020 1586 , 116 1015 1000 ...... , 791U J'S,41 08,U :so.n • l.SO 1'1l ...... l •••***l ...... , 
8/DEPT"1• 12 1000 150& 1848 ,954 1680 1259 .01e .010 ,ooo 

****•*I 781911: 75121 b'Te8l 3017l ••••••I ...... , ...... , ...... , 
SIOEPTH• • l 1000 .2s2 14Z2 1475 1340 • 130 1039 .oos .ooo ...... , ...... , 75,U "'·Tl 10.n ...... , ...... , ••••••I ******l 
S/OEPTH• .o ,ooo 1000 1000 .ooo 1000 1000 1000 .ooo ,ooo ...... , ...... , ...... , . ..... u ...... , ...... , ...... , ...... , ******l 



CASE 4wB 

TAILt lll•DlM!N8?0NLEIS HOR!ZDNTAL ACC!LERAT?ON COMPONlNT FIELDeeeeDEFlNED IN EQUATION C23) 
THETA • ,o 1010 20,0 Jo.o so.o 15.o 100,0 uo.o 180,0 
!TAIHElGHT• 1810 .us ,soo 1294 .010 ... u1 .,174 •• ue •• uo 

.1e,11 31,U ., ,u •41 I U ...... , 198,41 so.u •lOltH •U3,H 

SURFACE 1000 9J,398 U0 1 404 tt9aU4 59,838 u.z11 41912 a598 ,ooo 
••••••• 91101 81121 19,41 3413' •189161 ...... , ...... , ...... , 

S/DEPT11•1•J 1000 
******I 

S/OEPTH•1e2 1000 es.201 ...... , 90,U 
S/DEPTl1111111 ,ooo 'l'b,015 118 1UZ tl8,tt01 ...... , 89111 8b,il 79·,u 
8/DEPTH•110 1000 "8,319 108,b12 tll,539 5918111 ...... , 881U 85 1 U 78,U 35161 
I/DEPTH• 19 .ooo &11153 99184& 1051252 b01994 181969 S1 lh 1021 1000 .... ...... , 81 .ox 84.0I 77151 n.u •17217' ••••••x ••••••x ...... , 

= SI DEPTH• 18 .ooo 561224 921311 991121 &1e'7&4 20,:us s17n 1704 1000 
-.I ...... , 85,91 82 1111 76a51 l9a21 •150,IJI ••••**" ••••••x ...... , 

SI DEPTH• .1 .ooo 51 1ft03 85,09 94,919 f:i2128l 21ab24 01220 .111 1000 ...... , 84181 81,91 7516' 40e3" •134111 ...... , ....... , ******I 
S/DEPTH• 1f:> .ooo 4'1'118• 80,019 90,820 f:>2 ebl 2 22.u8 b1b55 • 841 ,ooo ...... , n1n 80,91 74,81 41e21 •121121 .1331n ••••••x ...... , 
SIOEPTHl!I 15 1000 44,&87 701262 87,399 bZ18tO 231581 1,0Zb .895 ,ooo 

******" 82,81 80 1 01 74,0I 41181 •111131 tob84,2X ••••••x ...... , 
SIOEPTH• I" .ooo u.219 7Z1793 84.613 bi?1q18 24elOS 7aH2 ,939 .ooo ...... , 8Z,ox 7q1zx 71,41 4~131 •103,71 wb411lX ••••••X ...... , 
SIDEPTH• 11 .ooo 401387 101154 82,50Li &2a9&9 24,8&4 1,s11 ,914 ,ooo ...... " 81,ZX 78 1 51 12.ex 112.n .qa.21 .&20.~x ••••••x ••••••X 
SIDEPTH• 12 1000 1q,092 68,300 80,99LI b21q88 251202 7,1112 ,qq9 ,ooo 

******X ao.n 78,0X 72."" 42a9X 994. "" 9&02al.IX •****•I ...... , 
S/OEPTH• • 1 .ooo 38,3ii?o 07,200 80,093 bl,993 25.499 7,8Li5 la014 .ooo ...... , 60,lX 111n 12.21 43eOI •92,21 .sq11sx ...... , ...... , 
S/OEPTH• .o ,ooo 38,072 6&,835 79,793 bi!t994 25.578 7,880 1.019 .ooo 

...... 1 80121 77,ox 12.u 113. a •91. 51 •588 11.iX ******" ...... , 



CASE 4w8 

TABLE lY•DIMfNSIONL!SS VERTICAL ACCELERATION cdMPONENT Fl!LD •••• oEFINEO IN EQUATION (24) 

THfTA • ,o 1010 20.0 30,0 so.o 15,0 100,0 130,0 180,0 
l!:TA/HElGHTa ,810 ,us a506 a294 .010 .,u1 •1174 •1188 ., uo 

JS,31 :u.u 1,u •41,U ...... , 198,41 so.u •lOl16X •lUaH 

8URIJ'AC~ e&C?4,S72 •81, 198 •l81Jll6 n.221 47,999 20a29l 6,187 ,140 .us 
u.•x 79,0I 6a ll 141,51 120,n 105,61 ••••••I ....... .. •••• 1 

S/DEPTH•ltl •ti2.4l6 
100 101 

81DEPTH•lt2 •109.800 •8l ,8ZG 
8Z,91 77,51 

8/D!PTH•lel •'1 ,as• •74,li!8 •19,665 311136 
82 1 )1 n.u u.u lUIU 

l/D£PTH•l10 •&e.,e.01 •66,52• 920,002 209"28 47.7111 
It .ex 76,n 21,n lS:SIH l l8e2X 

SID!PTH• •• ·76,00J .59,084 •191SJ5 191011 "' .604 
19,)51 6a026 ,730 ,lC!8 .... 

8t ·"' 
76 1H 33,11 161191 118.n 105a4l ...... , ••••••• . ..... , 

co 8/D!PTH• .a •66,011 •511840 •181"55 1" 1704 15.894 111170 5,493 1682 • 132 
CD 8t ,ox 7ftt21 371U 11t•U t u.u 1os.s1 ...... , ...... , ...... , 

S/Dl!PTH• ,7 e5f115U .u,eos •161908 11 •24' 301568 151321 4,911 1622 .12• 
ao,u 1•.ox 4010¥ tet ,n 120. Ol 105,H ******" ...... , ...... , 

8/DEl'TH• ,6 e4'7,598 •37,914 .15,001 8,496 25,577 11,21& 4a287 1550 ,119 
80,n 75,71 4210¥ 192121 120.51 t05,7l ...... , ...... , ...... , 

S/DEPTH• ,s e39,04Z •31e33l •121840 6,J04 20.875 u .ou 316Z6 ,1111 1105 
79,91 1s,s1 4leH 201.u l20t9" 105,81 ...... , ...... , ...... , 

SIDEPTH• 14 .10,eH •241851 •101476 4,SSJ u.1111 a.us 2,936 ,385 ,088 
7•, 71 1s.11 44,71 ••••••• 121131 105181 ...... , ••••••• •••••*X 

SID£PTHI! .1 •Z2,88'!1 •181'!11• •7·••9 11u1 lihl42 61689 2,221 129.3 ,068 
7q,51 n.u 4515' ******I UteH 1051'1 ...... , ...... , ...... , 

S/D!PTH• 12 •151105 •tZe28& .s.s•11 11961 8.ou 4a4•9 t,4t2 ,197 ,04• 
19,4l 75,0I ...... , ....... 1 121,ex ...... , ...... , ...... , ...... , 

8/DEPTHI! 11 •1,5J9 ••,1zs •21••1 194Z 3,984 2,n1 ,749 1099 ,023 
7CJ.JI ...... , ...... , •••,•••I ••••••X ...... , ...... , ...... , ...... , 

8/D!PTH• .o ,ooo ,ooo 1000 ,ooo 1000 ,ooo ,ooo 1000 1000 

••••••• ...... , . ..... , ...... , ...... , ••••••• ...... , ...... , . ..... , 



CA8£ hB 

TABL~ V•Dl~ENllONLESS DRAG FORCE COMPONENT FlELD 1 11.DE,JNED IN EQUATION (25) 
T"4ETA • 10 lQ10 20,0 :so,o 5010 75,0 100.0 uo.o 180,0 
ETA/HUGHT• ,810 1715 ,so. ,2•4 .010 •• us • '174 •1188 •1190 

J&,31 31 I ti 1,n •471 U ..... u t•&14X so,u •103101 •lftJ,U 

SURFACE 197,6h u•1057 811455 J4,47' 1746 •J1 716 •71170 w91467 ••1'7l 
5:S1U 44111 8141 •94,11 ...... , ...... , ••••••I ...... , ..... u 

8/DEPTHU 13 1•s1•u 
100101 

SIDEPTH•le2 17017i4 1441756 
116,JI J811I 

S/DEPTHl!l1l t4fl10• U7 18'3 78,842 34,0U 
441U 36151 &,H •84,U 

8/DEPTl'4•1,0 lll 1268 t121nl 7013ft0 U 1 U3 ,70 
412 1H 35101 5141 •81 1 U ...... , 

SIOEPTl1• 19 1141218 qe,315 u,2•• 281116 17U •l,519 •71482 ••1t91 .9,39ft ..... 111,u u,u 4,U •7'151 ...... , ...... , •••••U ...... , ...... , 
= SI DEPTH• i& •e1s•s 85,tU 541522 251059 ,725 •31027 •ft1ft04 .e1161 •8,351 
~ JCf,81 sz,u l,91 •77,n ...... , ...... , ...... , ...... , ...... , 

!/DEPTH• .1 84,0•l 721862 47107fl 21.•68 1ftCJl •l1572 •S,70 .7,137 •71JU 
J!,bl 111n 3,ll •Tfl,21 ...... , ...... , ...... , ...... , ... , ... ; 

S/DEPT1'4• • ft 70,524 6112ft5 JCJ,888 181854 1639 •21149 w4 1896 •61114 •6,2#11 
:n,u 30141 21n •74191 ...... , ...... , ...... , ...... , ...... , 

!/DEPTH• ,5 s1, 110 50,21• 32,916 151124 1567 •11152 •41061 •51092 •5,217 
36181 2•1u 21ll •7S1cn ...... , ...... , ...... , ...... , ...... , 

SIDEPTH• 14 451Hi! :s•1u1 261U3 U158ft 1418 •11171 •l1Zl6 •41072 w4, '7l 
h1U 29101 l 1 H •73,21 •**'**I ....... , ... , .. , ...... , ...... , 

S/Dr'.PT11• ,3 n. 714 29,455 1 fl1471 9,02 .1n •l10l8 •21420 .1.os1 •3,UO 
35161 28151 1151 ...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTH• 12 2l1JOfl 1914'1 u.•u ,, • 2•1t 1156 •1612 •1efll0 .21015 •2,086 
:ss,u 28111 1121 ...... , ...... , ....... ...... , ...... , ...... , 

S/O!PTH• ,, 11,101 91707 614144 ~.1u 1130 •• 33'1 •1804 •11017 •1,04:S 
:n,01 ...... , ...... , ...... , ..... ,, ...... , ..... u ...... , ...... , 

S/OEPTH• 10 ,ooo ,ooo 1000 ,ooo 1000 1000 1000 1000 ,ooo ...... , ..... ,, ...... , •Uit(nl ...... , ...... , ...... , ...... , ...... , 



I 

CUE 11•8 

TABLt Yl•DlM£NltONL!SS lNf:RTU 'ORCf COMPONENT ,lELD,,,,OEFlN!O IN EQUATION (2&) 
THETA • ,o 1010 20.0 JO,\ 5010 75,0 100,0 130,0 uo,o 
ETA/HUGHr. ,&to ,TU 150. .2: 4 .010 •1Ul •1114 .,ua •• uo 

Je,JI St.ti 1,n .u,u ...... , 198,41 501 ll w10l1bl •lU1bl 

SURFACE ,ooo &9,•H 1o:s,u1 10J,Jb2 •2.n1 21,970 &1431 181l ,ooo ...... , 86,U u,u n,n 31,51 •140,SX .n1.n ...... , ...... , 
S/OEPTMlll1l ,ooo 

...... 1 
8/D!PTHl!ll tl ,ooo u,u1 

***••U n,u 
S/D!PTHlllel ,ooo 54,'179 91,40. 101,e.115 

••••••I aa,n 81141 75,U 
8/D!PTt4lll10 ,ooo 47,470 80,0U 90,1"4 &21188 

····••I u,n 80181 74,.~, 4110X 
8/DEPTH• ,q ,ooo 401'75 &91Ull n1:u1 '561J4l 2110&1 612&9 1797 1000 .- ...... 1 u,u 80,C!I 74,21 411IJI •tU,o; .b92,91 ...... , ...... , 

CD 8/D!PTH• 18 ,ooo J5,oas 60,0h e.11,~·' so.200 19,092 S,TZ4 • 7'31 1000 = ...... , 82151 ''·"" 73- ' 41 ,91 •108,41 ·•&q,u ...... , ...... , 
8/D!PTH• ,7 ,ooo 29,?QO 51110 59,J4l 4],99& 16,'190 •s.u• 1&57 ,ooo ...... , 82,01 n,n ~~:~!2 42121 •104,21 ...... , ...... , ...... , 
9/DEPTH• •• ,ooo 24,7)7 42,803 37,750 14,7Tl 4 ,482 .s1& ,ooo ...... , u ,., 78,U n,h 112 I GI •100111 ...... , ...... , ..... .,, 
8/D!PTHll 15 1000 20.u• 3111'167 411~5& 3t .478 121458 l,797 ,489 1000 ...... , 81,21 78,111 n,.1 lli?eU •97,91 ...... , ...... , ...... 1 
8/Df:PTH• '4 .ooo 151778 271521 12,ho 2s.1q1 10,ou 1107" ,397 ,ooo ...... , eo,ex 78, ll n,•x IA2eBI .,qs1e.x ...... , ...... , ...... , 
I/DEPTH• tl ,ooo 11 •• 52 20,JIH 241!08 1&18117 T,b02 Z1l3l 1301 ,ooo ...... , ao • .x 71,91 u.iu 42·'' •'13181 ...... , ••••••I ...... , 
SIDEPTH• •2 ,ooo .,,.u '3104 ,,,,03, U15'19 5,095 t .sn 1203 ,ooo ....... 80,u 7'7111 12.21 4'.S.01 . ..... , ...... , ...... , ...... , 
8/DEPTH• .1 ,ooo :s,u. 61ft'b 7,198' &,zq11 z,5s5 ,787 .102 ,ooo 

''****' ...... , 77 ,u 12,11 43101 ...... , ...... , ...... , ••••••I 
S/DEPTH8 .o ,ooo 1000 ,ooo ,ooo .ooo ,ooo ,ooo .ooo 1000 ....... ...... , ...... , ..... u ..... u ...... , ...... , ••••••I ...... , 



CUE 4•8 

TABLE Vll•DIMENSIONLESS DRAG MOMENT COMPONENT 'IELD.,,.OEFINEO IN EGIUAT?ON (27) 
THETA • .o 10,0 20,0 :S010 5010 7510 10010 uo,o 18010 
ETA/HEIG1'1h ,810 1715 1506 a294 .010 •• s:u •al 74 •1188 •• 1•0 

l8ill Jl I ti 7121 •47,U ••••••x t•e,u so, u •lOJ1U •l6l1H 

SURfl'AtE 148,380 1131605 5514'8 181993 1248 •l,940 •31687 .4.396 •4,48! 
01,91 s2,u u.u •112151 ••••••• . ..... , ....... . ..... , ....... 

S/DEPTH•t1:S l4J,552 
100101 

SIDEPTHllle2 114,SU •51880 
so, 71 4:S1n 

S/DEPT"4•1el 9o.u:s 76,474 45,604 U,552 
47 191 401U 8,51 ••1.u 

8/DEPTH•l10 10.•s1 ~0,292 36,694 15,446 1248. 
45.ex 38,U 11n •87,0X ••••••• 

SIDEPTH• ,9 541790 061815 2•1004 121590 a243 .. 1.1o:s •l14i!J .4.1Cl4 w4 12:SO .... 4),81 36,21 o,n •83 151 ••••••• ••••••• . ...... • •••••• .. ..... 
(,0 S/DEPTH• 18 4t ,48l 35,628 221417 ,,992 1229 •11284 •2a617 .:s.210 •]1341 .... 42101 J4 1 5X s.21 •80 I 7X ...... , ••••••• ••••••• . ..... , ''''''" siofPTH• 11 :so,598 261n• 1•.a10 71674 1204 e,94l •21011 .21so1 •i!155e 

CI0 14X J2,9X 4121 978,41 ••••••• ...... , •••••*¥ ***''*" ••••••• 
S/DEPTH• 1b Z1 171t 18,852 121156 51650 1l7l •1061 •11480 •11836 •11819 

58 1 9X :u.u :s,u ...... , ...... , ••••••• • •••••• • •••••• ''''''" SIDEPTH• .s 141717 t2178U 8,32n J.929 1131 9 I 449 •l 10i?l •11214 •1,304 
l717X J0,51 2171 ******" ••••••• *''*'*" ••••••• ••••••x ••••••• 

S/Df PTHc I 4 •.us ~.025 s,26a 21516 ,oq1 •1280 .,&4lf •1815 .,835 
h17" 29,51 ...... , ••••••• **'''*" ****'*" ••••**" •••***" ...... , 

SIDEPTH• 11 5 I 091 41441 2,932 11416 1054 •1154 .,364 •1458 •1469 ....... ******X ······" *****•X ••••**" ••••••I . ..... , ••••••x ••••••• 
S/DEPTl'I• .2 21238 s,955 11295 .&30 10·25 .,067 •1lbl •1203 • 1i09 

'"'''" ...... , ••••••• ••••••• ******I ...... , ...... , ******I • •••••• 
SI DEPTH• 1 l ,555 ,486 ,31!2 1157 1006 •• o l7 •10110 •1051 e,052 

*****'I ••••••• ...... , ...... , **'***X ••••••• . ..... , ''*'**" ******" 
S/OEPTM• ,o ,ooo ,ooo ,ooo ,poo 1000 1000 ,ooo 1000 1000 ....... ••••••• ...... , *****i'l ••••••• ...... , ...... , ...... , . ..... , 



u:st: 11ea 

TABLE Vlll•Ol~~N810NL!$S lN!RTlA "OMENT COMPO~E~T fllLO.aa 1DEF1NtO lN lQUATION (28) 
THUA • 10 10,0 zo,o 301~ so.o 15,0 10010 tso,o 180,0 
ETA/HEIGHT• ,110 I 71 '5 1506 11•4 1010 •1llt •1114 •1188 •1190 

18131 11111 7121 •4T 1 I ••••••I t•8141 50111 •101161 •1'11&1 

SURFACE ,ooo 5t1•0• &91185 •11t12 Jt 1234 •1874 ·2, 187 ,341 ,ooo ...... , n,ox 84,0l '14, I n1ax •184,51 ..... u ...... , ...... , 
S/DEPTH•11l 1000 ...... , 
S/Dl!!PTH•l1l .ooo 411010 

•**••U 8'191 
I 

S/D£PTH•l1l .ooo U11u 55,15• •n1 nt ....... 85181 82,U T•1ill 
SID!PTH•leO 1000 26,0T 43,4lt n,•110 30e99l ...... , as,ox 8Z,ox 75,'.7' 5,,., 
SI DEPTH• ,9 .ooo 19,992 ll.510 ST 1:191 251Z47 91034 2107 e3ll ,ooo .... ...... , 84,21 8ltll 75,U oo.n •125,91 ...... , ...... , ...... , 

co SIDf PTH• ,a ,ooo 14,,80 25,345 28,C,81 201oza Telbl 2et14 1275 ,ooo 
~ ....... , 15,51 80,H 74,'SI 4t ,31 •l11e&I ...... , ...... , ...... , 

S/DEPTH• 11 1000 101938 t8106J 21.su 15aJ7• 5eU6 t17l• .220 ,ooo ...... , 82,91 "·'' 74,0I 41181 •lU1lX ...... , ...... , ...... , 
SI DEPTH• 16 ,ooo 71709 u.zso 1'5,JU 11.s1• lh145 lel08 ·1•7 1000 ...... , 12,21 79,ll n,H 4ZeU •l05a61 ...... , ...... , ...... , 
S/Df.PTH• 15 1000 51tbb a,u7 101447 Tt&•• s1on -,931 .uo ,ooo ...... , 811&1 T8181 n1u oz.u ...... , ...... , ...... , ...... , 
SID!PTH• 14 ,ooo s,211 5,58:S t»,!U 510ST 114'95 1608 .on ,ooo ....... . ..... , 18,111 72111 4Z17X ...... , ...... , ...... , ...... , 
S/DEPTH• el ,ooo ,,,.5 J,082 S1•s2 21U" 11135 .1u 1005 ,ooo ...... , ...... 1 ...... , TZ,41 ...... , ...... , ...... , ...... , ...... , 
SID£PTl'tll .2 .ooo ,112 1.ns le.US lel60 ,so a . ,tSb .ozo ,ooo 

**'***I ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 1 l ,0011 ·••t ,SJ5 1400 1315 1UB .u• .oos 1000 

••••••• . ..... , ...... , ....... , ...... , ...... , ...... , ...... , ...... , 
S/l>f PTt1• ,o ,ooo ,ooo ,ooo 1000 1000 ,ooo ,ooo ,ooo ,ooo ...... , ...... , ...... , ........ ...... , ...... , ******' •••***I ...... , 



CASE 4•B 

TA6~t lX•OIMfNSIONLESS DVNAHIC PRESSURE COMPONENT l"IELD 1111 0EFINED IN EQUATION CZ9J 
TH!TA • ,o 101 t> 2010 30,0 so,o 75,0 10010 uo.o 180,0 
ETA/HEIGHT• ,810 .11 s 1506 ,294 .010 • , 111 • 1114 •1188 .,uo 

1a,n Jl1U .,,ax •47,U •••••U 198. 41 so.u •10l1U •l&l,41 

SURI" ACE l1f>l'P l 1434 1,014 1590 1020 .,ze.4 •1348 .,317 •1380 
4o, n s:s,u 10, u 1143,SI ...... , 201,:n 59121 • 104. u •171,U 

8/DEll'TH•ltl l 1615 

S/DEPTH•l1Z 
100.ox 

11541 l 139l 
l114' Sl 161 

S/OEPTHl!l11 11"15 l 134Z 11001 1,91 
l5,ll z•,n 919X •41181 

S/DEPTH•110 11417 11297 1990 1iltll 1021 
H,4' 2812' 9171 •JI>·~" ...... , 

S/OEPTH• ,9 1,:S•s la2S7 19'71 1!1»24 10411 •1258 .,341 •1377 •1380 ..... J11n 2•1n 9151 •Ha~I ...... , 210151 59,'ll •104121 •171,U 
(.c::> I/DEPTH• ,e l 1SiO 11222 19'»5 .us 1074 •1Z4b •1343 •13Tb .,no 
~ Zfl 191 l513I 11. u .-ze.•x ...... , 215151 b01bX •lOl1U •171,01 

S/OEPTH• 17 11281 11191 ,954 1•43 1095 •12lb .,J40 •1370 .,380 
i8131 i4 10X 8,81 •26 1 ~1 •5551H 220,41 bl121 •l0019X •1b8,U 

S/D!PTH• •• 11248 11165 1944 •• so 11lJ •1226 . .,337 •1375 •1l80 
26,111 ZZ1U a.u •21.11~1 •4481111 22510I u,ax .1111111 •h5,U 

S/DEPTH• 15 laliO l.1u i•n •• !54 1128 •1219 •1115 •1375 .,:seo 
25171 ll1H a,u •Z21U .ses1u 229121 u.u •97151 •lU1Sl 

8/0!:PTH• .11 t,198 11 us 19Z7 ·r· 1140 •• 212 •1333 •1375 •13eO 
24111 20191 7 .ex •211 " •140141 232191 U1bl •96e2X •161,81 

I/DEPTH• 13 l 1181 l 1 ll l 11122 1f!>60 1149 ••207 .,331 •1375 .,:seo 
is1111 20121 7161 •l01fl •Sl2e21 23!,fll 6le9111 •95121 •160,51 

S/D!PTHa .z l1lH letOl ,11u 1U 1155 .,ao4 •1330 •13741 .,:sao 
Z:S141 19111 ., 14' .,,,7, 9294131 ue121 6S1U •94151 •159,61 

S/OEPTMll 11 11161 11096 191, •• u ,15• •1202 •1:sa11 •1374 .,119 
21101 ,,,51 1,n .,11,h •21413' 2n1u u121 •9411' •1511,01 

8/DEPTH• 10 111511 11094 1914 ·in 1160 •1201 •1Si9 •1374 .,379 
221•1 1•1111 7,JI •191 " •281111 2410111 U131 •'4101 •158,81 



C~S! 4•8 

TABLE XwVARtABL£S DEPENDING ONLY ON PHASE AN'LE 

THETA• .o lO,o 20,0 lo,o sb.~ 75,0 loo,o t,o,o leo,o 

(t) DIMENSIONLESS KINEMATIC FREE SURFACE BOUNDA~Y CONDITION ERROR 
LINEAR WAVE T~EORY REPRESENTATION,,,, DEFINED IN EQ,(15) 

SURFACE ,ooo ,006 ,012 ,015 1016 .ooT ·~005 .,012 •1000 

(l) OlMENSIONL~SS KINEMATIC FREE SURFACE BOUNDARY CDNDITON ERROR 
STREAM FUNCTION THEORY REPRESENTATION,,,. DEFINED IN fQ,(35) 

SURFACE 1000 • 1 000 • 1000 1 000 •1000 •1000 •1000 ,OOO 1000 

(J) DlMtNSIONL~SS DVNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAY~ THEOMV R!PRESENTATION,,,, DEFINED IN fQ,(lb) 

SURFACE ,018 .011 .014 .ooq •1002 •1014 •1016 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONOITIO~ fRROR 
STREAM FUNCTION THEORY REPR!SENTATION1111 dEFlNEO IN fQ,(17) 

SURFACE •• ooJ .,ooz •• 001 •• 001 ,001 ,ooo ,ooo 

,001 

,ooo ,ooo 



CASE 4.S 

TABLE Xl•DVERALL ~AVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

( 1) DIMENSIONLESS WAY! LENGTH 
DEfINED IN EQUATION (37) 

,380 ( 8161) 
(l) DlMENSlDNLESS AVERAGE POTENTIAL ENERGY 

O!FINEO IN EQUATION (38) 
,346 ( •411161) 

( :J) DIMENSIONLESS AVERAGE KINETIC ENERGY 
Ofr?NEO IN EQUATION CJ9) 

.Jh ( .34,41) 
(4) DIM!NSIONLESS TOTAL AVEREGE ENERGY 

DEFINED IN EQUATION (40) 
,122 ( •JQ,3X) 

CS) DIMENSIONLESS TOTAL AVERAGE ENERGY FLUX 
DE~INED IN EQUATION (41) 

,682 ( •4114~) 
(6) Dl~ENSIONLESS GROUP V~LOCITY 

~ D!FI~fD lN EQUATION C42) 
CD ,944 ( •l 1SIJ en (7) DIMENSIONLESS TOTAL AVERAGE MOMENTUM 

DEfINED IN EQUATION (43) 
110 ( •3318') 

(8) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 
DEfINEO IN EQUATION (44) 

,9tt2 C •4717X> 
(9) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 

OE~INED IN EQUATION (45) 
.zeo c .u.oin 



.... 
CD 
en 

TABLE XICCONT)•OV!RALL WAY[ PARAMETERS,,, DU NOT DfPEND ON PHASE ANGLE OR ELEVATION 

• ClOl DIMENSIONLESS ROOT MfAN SQUARE KINEMATIC FREE SURFACE BOUNDARY CONDITION ERMOR 
DEFINED IN !UUATION (4•) 

LlNiAR 1 0104SS .TREAM 'UNCTION ,000000 

I 

01) Dlt-lENSlONLE6S ROOT MEAN SQUARE DYNAMIC FREE SURFACE BOUNDARY CONDI Tl ON 
DEFINED JN EQUATION (41) 

STREAM LINEAR eOlt';iU FUl>.ICTION ,000845 

<U> DIMENSIONLESS MAXIMUM KlNEMATlC FRE! SURFAC! BOUNDARY CONDITION !RROR 
DEFINED IN [QUATlON co•> 

STRUM !'UNCTION LIN!AR 1010800 .000000 

CU> DIMENSIONLESS MAXIMUM DYNAMIC l'R!E IURl'ACt BOUNDARY CONDITION ERROR 
D!FlNED IN lQUATIDN t 47) 

L!NUR 1017545 SrREAllf l'UNCUDN 

(14) DtMENSlDNLESS KINEMATIC FREE SURFACE BREAKING PARAMETER 
DEflNEO IN EQUATION (48) 

LJNlAR ,zo7qso ~TREAM !'UNCTION 

(15) DIM~NS%0NL£SS DYNAMIC l'RlE SURl'ACl BREAKING PARAMETt:R 
DffIN!D IN EQUATION C49) 

LJN[4R 10213~7 STREA~ !'UNCTION 

,003140 

,3Zl998 

1 1S383CI 

ERROR 



CASE 4•C 

l~TH ORD!R STREA" ,UNCTIO~ WAVE THEORY 
DE, JNJTIONS 

LO • DEEP NATER NAVE LENGTHt CALCULATED ,ROH LINEAR WAVE THEORVt LO•CGl•e28318)*T**2 

H • WAV! HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD X(N) • NTH ITREAM FUNCTION CO!FFICI!NT 
DPT • WATER DFPTH L • WAVE LENGTH 
PSI • VALUE 0, STREAM FUNCTION ON THE ,RE! SUR,AC( 

WAVf CHARACTERISTICS 
HILO • e0ll&78 DPT/LO • .020000 
H/DPT • 1 593qoq 
L/LD • e40lt72 PSI/CG•H•T> • •.002233 

LISTING 0, DIMlNSIONLESS STREAM FUNCTION COlFFlClENT8 

X( 1)/(H*T•G) • •e4t015'1•0l X( l)ICH*T*G) • •• u11•or.os 
X( J)/CH•T•G) • .,so2••Y.02 XC 4)/CH•T*G) • •11811'3•02 
X( 5)/CH*T*G> • .,621541•03 XC 6)/CH*T*G) • • 120T35lwOJ 
X( T)/(H*T•G) • •1648095•04 XC 8)/CH*T*G> • • 1l89477w0CI 
X( 9)/(H*T•G) • •e5t0U0•05 XClO)/(HfT*G) • •1&!77270•0!5 
XC1 l) /CHfT•G) • •• 797584806 XCl2)/CH*T*G> • 1000000 



CASE ll•C 

TAB~E l•OlMEN810NL£SS HORIZONTAL YELOC1TY COMPONtNT 'IELD111tDE,INED lN fQUATlON (21) 
TH!TA • ,o 10,0 zo,o JO,O so.o 75,0 100,0 uo.o l80,0 
fTA/HUGHTa ,818 ,u1 1:S83 , 1 n •1041 ··tS' •1UT •1141 •114'2 

4't ,81 u,11 •22,H •150,21 ••••••• 208141 J6,51 • l Tl 1 JI .z~J.u 

SUR,ACt.; U,058 U1533 71Jl6 J, U8 •1T8l •l·••:s •21254 w21Jt9 •2,128 
o ,ax s1,n .zo,n •159,51 ...... x 2181TX Jo,11 •l''11SX •27ft1Sl 

liD!'.PTH•t15 181038 
100,0l 

l/D!PTH•l14 h,585 
100,ox 

SIDEPTH•11l 1S,l41 u,su 
Je,51 n,.x 

l/DEPTH11t12 U,214 1210'8 T,soo 
34 1.X 24 1JI •t•.Tl 

J1do SID!PTH•11l U1HO l\1472 ?1U2 
~ St141 21 ,sx •t•.n •tsJ,6~ -
CD SIDEPTH•l10 U,5T6 l 01'24 7,134 31:S l = H1U tl1U •tlf,21 eU41'5t 

SIO£PTH• •• 111908 t01U'f 710412 J,5!J •1611 •l1'f7T •21252 •21'.''1' •2,l28 

'"·'" 1517' .1,,n •120,4 ...... , 211,ox n111 100101 100,01 
8/DEPTH• ,8 1t I J]q 1010s• 61CJS2 3,11. l •1455 •t .•Z8 •21245 -21321 •2,310 

siD!PTH• 
ii!!,OI . l J1U •1•·•" .10•,ex ....... zt8,TX lle'Sl •t•l1Jl •ZT•1Jl ,., to.ho ,,b88 •·et.• 3,1•1 .. :so'J •11884' •212J4 d1J2l .z,no 
u,n 11,01 •l'·'' •lOl,Tl ....... 22014' Jt 19'l •t8•1U •i!'75,'fl 

llDf PTH• 16 101461 •,:so 61187 31848 •1tT2 .,t,844 •21226 .Z1lli! •Z 1Hl 
tT 10l 8,91 •201Jl ••s.sl ....... 2211n J21ll •l8b1U •IU 1TI 

llDf.PTHll ,s to.tu •1150 f»1118 31•1• •1064 •11810 •21218 .z,s22 •21331 
"'1•1 1,n wi?O,TX e90171 ...... , 22S14X :s21sx •l84e•x dT0,01 

SID!PTH• 14 ···"' ,,.55 •• ,,.o J1'fb8 t024 •l.111 •21Z12 .z.:su •213lZ 
lJ,21 5,11 •U10X •8T,sl ...... , 224 1H J21TI •l8Z,•1 .2n,e1 

81DfPTH11 1J ,,.16 8,805 •·•ll 4100• 1092 •l 115' •21201 d1S22 •Z 1ll2 
lt18X "·'" .z l t 31 •84151 ...... " 2251111 J218X •181161 •206,U 

S/DEPTH• 12 •• us 81100 6,580 410,sz 1140 • l I 142 •21204 .z,uz .2,n2 
lo.ex 1111 •21151 .Sl,Tl ...... , zz•.u n,01 •t801Tl •2•4181 

I/DEPTH• 1 l q,455 •·•lT •.ss• 4,04? 1111• •t1U2 •2.201 .Z1:S22 .Z1UZ 
l012l 1121 .21,n •81,n ....... 22•1n :n101 •180e2l •ZU,U 

8/Dt:PTH• 10 •1428 81616 6,5SJ 41052 1118 •t1T29 •2,201 .2,122 •211:)2 
io.01 J1ox •2l 1 Tl •81141 '''***I 2lT '°" 33,01 •180101 e2U,CIX 



CASE ht 

TABLE Il•DlMENSIONLESS V~RTICAL VEL0t?TV COMPONENT FIELD,,,,DEFJNED JN EQUATION C2i) 
THETA • ,o 10,0 20,0 30 1 0 so.o '75. 0 . 10010 uo.o 180,0 
EU/HEIGHT• ,858 ,01 ,383 , 1 n •• 01u •ell 9 •• 13'7 •e 141 •el4Z 

4t .u 26,U •ll,81 •150,ZI ...... , Z08e41 J615' •1'71elX •l5J,U 

SURFACE ,ooo 6,"48 '7,1)8 5,522 21200 ,531 .101 ,oo9 .,ooo ...... , 89,U 80 1 61 64,U •30191 •516,JI ...... , ...... , ...... , 
aiDfPTH•l1S ,ooo ...... , 
SIDEPTl'41Jl14 ,ooo ...... , 
SIDEPTH•le3 ,ooo 5,655 ...... , 81,41 
SIDEPTH•le2 ,ooo 4,880 6,924 ...... , 86,51 u,21 

.... SIDEPTH•lel ,ooo 4,20'7 6,068 s.st• ...... , as,11 eo,sx 68.&I; 
c.c 5/DfPTH•l10 ,ooo Je618 S1lfi4 4,9~0 

'° ...... , 84,91 79,h u,01; 
SID!PTl'llJ ,9 ,ooo l,09'7 4,591 4,3:U i!.051 ,518 ,100 1009 •• ooo ...... , 84,21 79,0X 6'7,51; .is.u •424161 ..... ~, ...... , ...... , 
I/DEPTH• 18 ,ooo i? 1 U4 3,941 3,tU t,845 ,4'72 ,094 ,ooa ,ooo ...... , u,n 78,41 61,U •:S,41 •409,41 ...... ,, ...... , ...... , 
SIDf PTH• ''7 ,ooo 21216 J,154 J.2~& ~ t 1630 ,423 ,OH ,001 ,ooo 

•*'•••I u,01 71181 66,61, •Z• 11 •396131 ...... , ...... , ••••••I 
SIOEPTti• .6 ,ooo 118:5'7 2,eoz z.1~1 1'408 ,no '01'7 • 00'7 .ooo ...... , u,u 77,:sx 66,21 •1101 d851U ...... , ••••••I ...... , 
S/D!PTti• ,5 ,ooo l 1488 l,286 z,Z6,5 t.181 ,1u ,Ott6 ,006 ,ooo ...... , u,01 76,lfl f>S,91 •• u ...... , ...... , ...... , ...... , 
SIDEPTH• 14 ,ooo l 1lU l 17'6 c 1,1u 1950 • 254 ,054 _,on ,ooo ...... , e1,u 76.51 65,61 e61 ••••••I ...... , ...... , ...... , 
SIDEPTti• 1J • 0-00 ,857 113it9 1,354 .11 s ,t93 ,041 ,004 ,ooo ...... , u.n '7tlell 65,U t.U ...... , ...... 1 ...... , ..... u; 
SID!PTH• • ii! ,ooo .5•4 ,877 ,885 .a1a , uq ,Oi?8 ,002 ,ooo .. ( .... , ei .11 70,0I 65,ll t .u ...... , ******" ...... , ...... , 
S/DEPTH• .1 ,ooo .210 ,436 ,441 ,239 ,Ob5 ,014 ,001 ,ooo ...... , ...... 1 75,91 bS,4?1 ...... , ••••••ll ...... , ...... , ...... , 
SIDEPTH• .o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



cuiE o.c 

TABLE ll1•DIM!NSl0NL£8S HORIZONTAL ACCEL~RATION COMPONENT ,lELD,,,,OEFINED IN ~QUATION (Z3) 
THETA • ,o ao,o 20,0 30,0 so,o n.o 100,0 uo.o uo,o 
ETA/HEIGHT• .851\ ,&U ,383 ,173 •1041 •1119 •1131 •al41 •,l4i 

41,H a1t,11 •2Z18X •150121 ...... , 2081AI 36,51 •111131 .a5s, 11 

SURFACE 1000 1411890 148,(tla l05 1U'9 )6,864 8,80(t ,Ht 1128 .,ooo ...... , qQ,81 89,71 n,u .,111 •1186. 91 ······1· ...... , ...... , 
SIDEPTH•l 15 ,ooo 

••••••1 
SIDEPT11•le4 ,ooo ...... , 
SID!PTH•t1:S ,ooo 1l9,804 

••••••• 94, ti 
8ID!PTH•l12 ,ooo tu.••' 145,ZOO ...... , o,n 811,H 

105,Tl(t 
N 

SIDEPTH•lel ,ooo 981344 Ul 1tlt8 ...... , 9i 1 5X 88181 711,0~ = SID!PTM•leO ,ooo 8ft' 'SH tt 9,875 1011607 = ...... , 91,U 8T ,91· 78,5~ 
SiDEPTH• ,q ,ooo ,,,,423 109,(tU ''I !SllO 38e850 9~075 ,995 • uo .,ooo ...... , 90,,,, 8ft I qx u,0$ 9,51 •456,0I ...... , ...... , ....... 
S/OEPTHll 16 1000 681 lbO 1001788 9l1f>k' 4te0&3 91944 l14b0 ell.IT •1000 ...... , 89,Tl 8b10X 71,4 I l41H •401,51 ...... , ••••••x ...... , 
SIDf PTH• ,7 ,ooo bl1349 931287 90,U9 4!e8b5 101Tb5 118411 1lU .,ooo ...... , 88111 85111 Tb1&I 191 ll •35815" ••••••x ...... , ******I 
SIDEPTH• ,& ,ooo SS,791 871003 Bb,9b::S 441313 1S.'S11 21172 1189 •1000 ...... , 8'7111 84121 1e..2I Z21H •325 101 ...... , ...... , ...... , 
S/DEPTH11 .~ ,ooo 51al27 811843 Btl ,zu 4r;,11Sb li?1 lt>S 21436 1208 •.1000 

•••••*X 86,U 83.lX 7'3e7l 2512X .zqq101 ••••••x ••••••x ••****" 
SIDEPTH:I ·" ,ooo 471831 11.1zq 8t1CJ~b 461335 u,714 21b48 1225 ,ooo 

•*****" 85,CJX 821U '7'512l 2'7111 112'79. 41 ******" ••••••x ...... , 
8/DEPTH• ,3 ,ooo 451207 741595 801189 46198! 13' 11.1q 21810 1218 1000 ...... , 851£?1 82,0X 74181 2e.s1 ~ZbS, 11 *****'" ••••••x ****'*" 
SIDEPTH• 12 ,ooo 43,381 721!'12 78,'112 4T1427 l!1Ubl 21'125 12118 .ooo 

•*****" 841&1 81,sx '7415~ zq,sx •255,31 ...... , ...... , ...... , 
SIDEPTH• 11 ,ooo 421!05 71, 064 781141 471f187 1J,b53 2,9CJJ 1254 1000 ...... , e4,n e112:x 741, 31 10,01 •24'9,bX ****'*" ...... , ******" 
SI DEPT~= 10 1000 41,CJSO 70,bSt 77,886 41, 772 th717 1~01s .2s• ,ooo 

••*•**" 84,U 81111 74,U 10,n •24'7, 71 ...... , ••••••x ••••••• 



CASE 4•C 

TABL~ lV•OlMENi!ONL[SI VERTICAL ACCELERATION COMPONENT 'lfLDe•••DtFINED IN EQUAT!Oh (24) 
THETA • 10 lOeO 20,0 JO,O 5010 75,0 10010 uo.o uo,o 
ET A/11UGHTl!I ,858 ,HT ,383 ,1n •• ou ··11' •1131 •1141 •11U 

41,81 2•.tx .22,11 •150.21 ...... , 208141 :Sft15l •1711:SX •253111 

SURFACE •14•···· •61,043 2e.o•o •a.no 44117' 111127 11••7 •1S•l .,290 
88,21 T4,n 1s•,s1 121.CJX ll7t41 qo,n ...... , ...... , ...... , 

8/D!PTH•l,5 •1"'·'81 
100.0I 

S/D!PTH•l•" •139,333 

siDEPTH•l1l 
too.n 

•li11741 •68,J97 
e..21 74.•x 

S.iDEPT14•lt2 •115.•7• •H.425 25,295 
85,81 7~,81 t!i9,21 

llDEPTH•l•l •103·••• •U,793 151433 •2.b40 
N es.51 "·'' 18',U 11'141 
Q 8/Dfl'TH•leO •'t•''S ·•58.115 s,nz s1.:ss• ..... 85,U 1•.u 250,41 121,u 

SID!PT11• ·' .eo,101 •52,7•S 1,S52 "11 •o5 401811 l 01•03 t.•74 ••S•t •127!i 
84,71 n,u ..... u 12:s,n 111.n 93,21 ...... , ...... , ...... , 

8/DEPTH• 18 .10.l65 •471107 1005 331'83 315,uJ 10,os1.1 l••so •• 220 .,205 
84,SI n,21 ...... , 126,21 115121 94,01 ...... , ...... , ...... , 

8/Df PTH• 17 ••o,ou •4l ,2i• •2,088 27,125 :so.us 9,068 l 1840 •1U4 .,1so 
84,0I 11,u ...... , 128 • .X 115e5l 94,H ...... , ...... , ...... , 

SIDEPTt'I• •• .so,481 .3s,2n .1,220 211701 251•2• 7,91»4 11«»7' •eO•O .,10• 

''·" 11,u ...... , uo,'X 11'18' q5,u ...... , ...... , . ..... , 
a/DEPTH• ,5 •41,350 el9,J08 .:s.•22 u.•1s 21.su ,,,,..7 t ,463 •1021 .,077 

n.Jx n,ox ...... , 1:n,ox tu.ox ...... , ...... , ...... , ...... , 
SI DEPTH• 14 •Jj!,606 •U,371 •l14h u. 78. 1•1887 5106 l 1Zl1 1001 •,054 

8J,U 76 1'1 ..... u 135,0I 116131 ...... , ...... , ...... , ...... , 
8/DEPTl-I• .1 •i41118 .11,an wl,928 9111.18 12.ss• 4, 110 ,931 ,ou •,OJ6 

82191 7',8l ..... u U«»,bl ll61U ...... , ..... u ••••••• ••••••X 
S/D!PTH• 12 •l5,lf8• •11,622 wl 1Ht 5,'1~ a.122 2,802 .u1 .ou e,Oll 

&21&1 16181 ...... , ...... , 116eH ...... , ...... , ...... , ...... x 
S/Df PTH• 1 l •?,95J •5,802 •l109J 2,89·,7 4e145 11407 1319 .001 .,010 

ez, 11 ...... , ...... , ••••••• ....... ....... ...... , ...... , ...... , 
SiDt:PTH• 10 ,ooo ,ooo ,ooo ,oop 1000 1000 ,ooo .ooo 1000 

••••••• . ..... , ...... , ••••••• . ..... , ...... , ...... , ...... , ...... , 



CASE hC 

TABLE V•DIMENS10N~!SS DRAG ,ORCE COMPONENT FIELD.,,,O!FIN!D IN EQUATION (25) 
THETA • ,o 1010 20,0 30,0 so.o n,o loo.o U010 uo,o 
!TA/H!UHT• ,858 ,,,n ,Jn , t '73 •1041 •1119 •1131 •1141 •1142 

41 181 ZftaU .221n . •U0,21 ...... , i!08 ·"' Jf.115~ .. u1,:n .an,u 

SUR, ACE i!ll 1 'H § 145 1J2t 57,4Z5 15,88' .,ot1.1 .:s.011 •4•5'.14 .4,q45 •4,Cl85 
55,0I :n,n •51181 •1571 ll ....... ••••••I ...... , ...... , ...... , 

siD!PTH•l1S 222,su 
100,01 

S/D!PTH•11I 1•2,s•2 
too,ox 

S/DEPTH•11:S· lftT, l4t l29,8ftfl 
40,01 zs,u 

IS/D!PTH•t1Z 1451254 1l4,Jfl7 5"1114 
J&,51 2l 18l w45 101 

1'5187~1 8/DEPTH1Jl11 Ufl, lH 100,491 50,8'9 

"' 33111 t•,21 e45121 •295,n = SlDEPTH•l 10 10•,ns 811964 45,TU 14.8irl 

"' 31, ti Ut19' 9415,51 •281,ZXS 
SID!l'TH• ,9 94,424 761551 40,Tit U,65 •• os• •2191.18 •41432 •41851 •41891 

21,11 14181 wC15 1 9X d•'·"s ...... , ...... , ...... , ...... , ...... , 
sio!PTH•· 18 eo,oo 6•,01.19 35,Ufl 12136 •• 02• .Z158T .s,•n .4,JU •41148 

z.,n l21U •4ft,JI •259,tl ...... , ...... , ...... , ...... , ...... , 
1/Df PTHt .1 H1U4 5fteSU 111054 l0,99) •101'5 •2122:S •114261 .3,714 •S180(t 

24,81 ll1ZI w4ft 1TI ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTHll • 6 ST,212 n,zss i!ft1St5 9,uil •• oo• •11876 •21•28 .J1iJ5 •l1262 

ZJ,21 9,71 •""ill ..... u ...... , ...... , ...... , ...... , ...... , 
SiDl'.PTH• 11 4t. 1Ut J81f)64 21181' 810Jf, •• 001 •11543 •214JS .. 21n• .2.11• 

21.•1 8,51 •"'. 51 ...... , ...... , ...... , ...... , ...... , ...... , 
I/DEPTH• •" s..ee1 :S0141T l11JU ft,481 •• ooT •11220 •l·'"" .2.156 •2, 175 

ao,ex T,51 e41181 ...... , ••.••••I ...... , ...... , ******I ...... , 
I/DEPTH• t:S 211 UIJ 2Z1S'8 12.••1 4,8tb •• 001 •1907 •11456 deUT •l1Ui 

u,n f.11TI •Hi OI ...... , ...... , ...... , ...... , ******I ...... , 
llO!PTH• 12 lf 1915 14e94'1 8,•u 112'4 •1006 ••• 01 •1969 .1, on el,088 

u.sx •.zx *'*'**' '**'**' ...... , ...... , ...... , ...... , '*'**'l 
a/Df PTH" • 1 e,•u T14lb 4el9T l 1'41 •100l •1299 .,484 .,ss• .,S44 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE'.PTM• 10 ,ooo ,ooo ,ooo ,ooo .ooo 1000 ,ooo ,ooo ,ooo 

'***•••X ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CUE 4•C 

TABLE VI•DIMENSIONL!SS INERTIA FORCE COMPONENT FIELo •••• DEFINED IN EQUATION Clo) 
THETA • 10 10,0 20.0 10,0 so.o 75,o ioo,o uo.o 180,0 
!TA/HEIGHT!I .ass • 667 ,:su .in •e041 ··11' •• t l7 •e 141 •• u2 

41,11 c!f• 1 ti .22,ax •Uo.u ...... , 2oe.u 36,51 •t 7l 1SI 9i5J,U 

SURFACE ,ooo 99,710 1u.1os H,!194 4!eU4 111154 2, 1 sJ .in .,ooo ...... , 91,0I H 1U 12181 sin .in.ox ••••••I ....... • •••••• 
S/DEPTH•1e5 .ooo ....... 
S/D!PTH•1e4 ,ooo ....... 
S/D!PTH•tel .ooo 87,Jn 

••••••• 8'171 
S/Dl!PTH•le2 ,ooo 75,l51 lt216bl ....... 88,U 85121 
siDEPTH•ltl ,ooo 641722 98,831 96,483 

ro ••••••• 88,JI 84 161 '76,Jl 
Q l/D!PTl'4•1 e0 1000 55,SOS 86,Z68 86,116 w ••••••• s1.u 841 u '76,0I 

I/DEPTH• ·' ,ooo 4'7,3'78 '74,806 .,., uq 40e564 10,8u 2,134 1187 .,ooo ....... 87101 0,51 '75,71 241Jl •S02,U ••••••• ...... , ••••••• 
I/DEPTH• 18 ,ooo 401162 64 1Z91 66,60J 361565 9,912 2,011 t 1 TS ,ooo 

••••••• 86," 83,U 1'S.U 25171 •290 ,31 ••••••• ••••••• ••••••• 
S/Df PTH• . ., ,ooo 33,.,8 54,fl04 57,41;1 321365 8,8'6 t ,845 ,158 ,ooo 

••••••• 86101 82,U 15,ZI 26191 •280101 ....... ...... 1 • •••••• 
I/DEPTH• 1• 1000 27,851 451599 U,56~ 28,004 11182 11043 1140 ,ooo ....... 85,51 82,ll '74,91 211111 •211 ,21 ...... , ••••••• ...... , 
S/DEPTl1• ,, ,ooo 221503 37 11 (H, 40100~ i11513 615''1 l 1412 1UO ,ooo ....... 85,U 811'1 u,u 28161 sl6410I ...... , ••••••• ....... 
SI DEPTH• . " ,ooo 11,553 i9,t9• 11.10, Ue9l1 5,35l 11157 · ,o98 ,ooo 

••••••• 84,U 81161 '74,51 l91U ...... , ....... ••••••• ...... , 
8/DEPTH• ,3 ,ooo li,908 21 ,§88 a:s,s9r 141254 4,058 ,884 ,075 ,ooo ...... , 8415' 81 ,41 14 141 i?9tH ....... ...... , . ..... , ...... , 
sioEPTH• 12 .ooo 8,485 14124• 151646 9e53Z l,1l6 159'7 1051 ,ooo ....... 84,SI 11,ax 14,31' 29191 ...... , ...... , ...... , ••••••• 
SiDEPTH• t 1 1000 4,ZOT 1,010 1. nr 4,714 11S10· ,101 .02• ,ooo ...... , ••••••I 11,u 74,ll ••••••• ....... ...... , .. .... , ••••••• 
IJD!l'TH• .o ,ooo ,ooo ,ooo ,ooq 1000 ,ooo ,ooo ,ooo 1000 ...... , ••••••• . ..... , ....... ••••••• ...... , . ..... , ....... • •••••• 



cull 4•C 

TAB~E Yll•Dl"!Nll0NL£11 DRAG MOMENT COMPONENT FlElo •••• oE,lNED IN !QUATlON (21) 

TH!TA 11 .o 10.0 20.0 so.o so.o 7510 100.0 uo.o uo,o 
!TAIHUGHT• ,esa ... 1 .Jn • t 73 •• ou •11l'* •eUT •el4l •• uz 

111,n u,11 .22,ex •1'012l ...... , 208,41 36,51 •tTl ,,. .2n,u 

IURfACE 205,SZ• l t'·"' s•,sso 8,ua •• on •l e50T -z.su .2.211• .z,us . .,,,. u,n •57aSI ...... , ..... *' ...... , ...... , ...... , ...... , 
8/D!PTH•l1S 204,•ll 

100,0I 
l/D!PTH•l14 1•1.11tCJ 

100,0I 
SIDEPTH•leS 127, ll8 U,091 

llD!PTHWl12 
41,21 12,81 

''·"' 1'1TOZ :J5,0H 
4Z1ll 27,,, .1111n 

a,091 1/D!PTH•l1l 11.111 •o,n1 2&,'71 
N Jt,JI u,u a44 101 •••••n = 9/DEPTHU 10 1>0, 125 • .,,,.9 2s,ss9 

"··~· ~ S.,OI U151 •44,31 ······; SID!PTH•· 19 45,Ht Jt.,721 181785 5,8 :• .,002 •t,398 •21010 .2. u2 .2,zoo 
.Jl,91 18,ltl •44 1 81 

······~ ••••••• ...... , ******I ••••••• ...... , 
l/O£PTH• 0 ,a 54 14H 271802 14.622 

"·" 8 •• 017 •t .07'1 •t,581 •11725 •l11l• 
so,n 16,0I 945,41 ...... 1 ••••••• ••••••• ••••••• • •••••• ...... , 

aiDE'fHa. , 'I 2S,tTt 20,50• u .002 3,7$7 •1006 •• aot •11205 •l1l2l •11132 
27,51 tJ17l ·••.01 ..... .x ••••••• ...... , ******I ••••••• ...... , 

llD!PTH!ll • ft u, 115 14158• a,ou 21816 •• 002 •• 5'15 •1&&a •1'10 ., . .,, 
25,il 11,u ••••••• •••••• . ..... , ••••••• ...... , . ..... , ...... , 

l/D!PTHlll ,5 1l ,95J '*1861 5,505 t,'87 .,001 w1 J9Z .,'10 •t&TCI ··••o zs,n ...... , ...... , ..... "' ••••••• ....... . ..... , ...... , ...... , 
l/D!PTH111 •" T1"50 •·1'" 314'2 1,281 •• 001 •1i47 •• ia• •1Ul w1 4J5 ...... , *****•I ••••••• *****'* ...... , . ..... , ...... , ....... ...... , 
SIOEPTH• ,, 4al0b :S.414 11950 1Tll •• 001 •eUT •1219 .,ao.J •1245 ...... , ...... , ...... , ..... .x ••••••• ••••••• ....... . ..... , . ..... , 
SIDEPTH• 1l 117'8 1e499 ,attz • 121 •1001 .,01>0 .,097 •1108 •• 10• ...... , ...... x ...... , ...... , ...... , ••••••I ...... , ..... n ...... , 
aiDEPTH• tl ,44t. 11n 1215 ,oh •• ooo •• 01s .,ol4 •• on .,on ....... ••••••• . ..... , """" ••••••• . ..... , ...... , ...... , ...... , 
l/O!PTH" .o .ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo 

******I ••••••• ••••••• *'****" ...... , . ..... , . ..... , ...... , ...... , 



CASf 4•C 

TA8Lt Vlll•DIM£NSIONL!IS JN!RTJA MOMENT COMPON[NT flELDeee 10£flN£D IN !QUATJON (l8) 
THETA " ,o so.o 20.0 so.o so.o n,o 100,0 no,o 180,0 
EU/HEIGHT• ,858 ... , ,sn ,us •• oat ••II' •1UT •1Ul .,142 

01,11 z•,11 .22,n •150121 ..... ,, zoe,u J6,SI •t 11 .n .zss.11 

IURf'ACf. ,ooo 84a870 80,428 s•,on 20a370 a,824 ,844 .on .•• ooo ...... , n,n es,sx TO,OI •22121 •49.,U •••••fl '*'*'*I ...... , 
S/D!PTH•t,!5 ,ooo ...... , 
S/DEPTH•1 14 ,ooo ...... , 
8/DEPTH•l1S ,ooo 111,an ...... , 91 ,31 
8/D!PTH•1e2 ,ooo s1,100 761257 ...... , ,0,41 861e»I 

~ 8/DEPTH•tel ,ooo 40,,eo 60,340 55,970 
Q 

...... , n,u es,n 11.1~ 
c.n S/D!PTH•taO ,ooo Jt,Z't 47,137 45,0~1 ...... , 88,,1 85,ll .,.,e~ 

SJD!PTH• ·' iOOO z:s,su 36e240 J5,6~0 l7. ,,.,, 41576 ,en ,on .,ooo ...... , 88,U 84,51 ""·"~ z1,ox 11334, TX ...... , ..... ti ...... , 
I/DEPTH• ,8 ,ooo 17,an 21.100 27,41'2 141282 s,1•& ,121 .ou •• ooo ...... , 87,U 83,,, u.o~ 23,31 ...... , ...... , ..... ,, ...... , 
I/DEPTH• ,7 ,ooo u,sn 20,020 ZO,S98 lt e 134 . 2. 992 ,599 a05l •• ooo ...... , u,n u,n n,u 25,U ...... , ''"'*' "'"" ...... , 
SI DEPTH• I ft ,ooo 8,764 14t1ft6 10,8'12 8a300 212&8 ·"·~ 1040 ,ooo ...... , 86aU 82181 751 :n 26,U ...... , ...... , ...... , ...... , 
SIDf PTH• 15 ,ooo 5,819 915Z3 10 e ll4 5e83t t ,617 ,341 e029 ,ooo ...... , 85151 ez,u 1s,ox 27171 ...... , ...... , ...... , ...... , 
S/D!PTH• 14 ,ooo 1.588 5,933 •.1115 3,Tft5 11057 ,2Z7 .Ot9 ,ooo 

...... x *'***•X 8119' 74.TI ...... , ...... , ******X ******I ...... , 
S/DEPTH• • .s ,ooo l ,cu,1 s.2u J,!151 2.112 ,604 .u1 .011 1000 ...... , ...... x ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .2 ,ooo 1851 1.uo t,5b8 .9S2 ,272 ,059 ,oo5 ,ooo 

******X ..... ,, ...... , ...... 1 ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .1 ,ooo 1211 ,J54 ,390 e239 .068 .ou ,001 1000 

...... x *****•X ...... , ...... , ...... , ...... , '""*' ...... , ...... , 
SIDEPTH• .o ,oo" ,ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , "'*'" ...... , ...... , 



CASE 4•C 

TABL~ I~•DIMENStONLESS DYNAMIC PRESSURE COMPONENT FIELD.,,,OEFINED IN EQUATION (29) 
THETA • ,o 10,0 zo,o 30,0 so.o 75,0 too.o 130 ,o 180,0 
EU/HEIGHT- ,8!18 ,667 ,383 .1,11 •1041 •1119 .,137 •1141 •1142 

41 18X u.u .22,sx •150,U ...... , 208,41 36,SX •111.lX •2531 u 

SURFACE 1, 724 11ns ,7U ,:sli9 .,086 •1238 •1273 •1282 •1283 
45 1ZX 10,u .17,u •139,4¥ ...... x 225151 54,U •l 7Z17X •268, n 

SIDEPTH=l1~ 1, 7Zl 
too,nx 

SID£PTH•l14 l .bll 
too, ox 

SIDEPTH•lel 1,546 11296 
]8,91 zs.ox 

SIDEPTH•le2 1. 4"8 11253 ,768 
lt.,ll u.n •15161 

,:s49 
N 

SIOEPTH•l1l l,39Cf 11212 ,78t 
]l,91 24,U •12,U •135,5~ 

Q s1DEPTH•1.o l. 3lb l 1l1l 1789 13 5 en lt ,5X 2a,.x •10,51 •llt,st 
SIDEPTH!I 19 l 1281 11138 ,19l ,41, 5 .,oeis •1216 •1273 •1282 •1283 

l91U 21,n .9,ox •94,8~ ...... , 221. u 55 1 ll too.ox 100,ox 
SIDEPTH• ,8 l,233 1,106 ,793 ,4.9 .,oat •• 229 •1l7l •1282 w,283 

l'1,0I 19161 .a.ox •8218~ ...... , Z31,0l 56171 •l Tl151 -268,51 
SIDEPTH• 17 le192 11018 ,192 .459 •·019 •1223 •1210 •1282 •,283 

as.ox u.u .1.1x .n.s~ ••••UI 234. 7X sa,2x •1&9,81 •268 101 
SIDf;PTH• 16 11197 11054 ,791 14 4 •1001 •1218 •1i69 •1282 •,283 

u.u 16,71 •61'11 -&712~ ••••••• 238,21 59,41 •lb6171 d641ll 
SIDEPTH• ,s 1 1 li!T 11033 1789 14 6 1014 •• 213 •t2ft8 •1l8l •1i?84 

z1111 l !5. 51 .•. .,. .u.11 •••••U Z411 SI 60141 •l641U •i?ftl 1 u 
S/DEPTH• 14 ltl04 leOlft 178& ,4q,6 10l6 •1l09 •e267 •1282 •1a84 

i014I 141!1 • 6.51 •!5814 • ••••••I 2'14, ti bt,21 •162101 •258,n 
8/D!PTH• ,J 1,ou 1.003 1784 1503 t035 •1206 .,2b1 •e282 •1284 

U,31 u,11 wb 14X •5517' ••••••• 246,]I 
61 ·'' •160141 wlSft,51 

SIDEPTHIJI 1l 1.011 ,994 1183 1'!108 .ou •t204 •12b6 •1282 •,284 
l81U u.u .tt,41 .sJ.91 ••••••• 241,91 62,41 •159131 •255,U 

SIDf PTH• 11 l10ft6 1Cf88 .782 ,!;10 e046 .,2o:s •t26(J •• 2s2 •,284 
18,U 12.ex wft,41 •521Cll ...... , 2"8191 621f>I •159161 •2S4,2X 

SID!PTH• ,o 1, on ,987 , 181 1511 .o47 •• 202 •12•1t •1282 •,284 
18101 12, n •6,41 •52,SX ...... , l49,31 62.11 •158141 •254,0I 



1-.:> 
Q 
-.J 

THfTA• 

CUE 4•C 

TABLE XwVARIABLES DEPENDING ONLV ON PHASE ANGLE 

,o 75,0 100.0 

Cl) DIMENSIONLESS KINE~ATIC FREE SURFAC! BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATI0N 1 aee DfFINED IN EQ 1 Cl5) ~ 

SURFACE ,oon ,os~ ,oJO ,01• ,040 .011 •• 010 

(i> DIMENSIONLESS KINEMATIC FR!E SURFAC! BOUNDARY CONOITON ERROR 
STREAM ,UNCTION TH!ORt REPRESENTATION,.,, DEFINED IN fQaClS) 

SURFACE 1000 • 1 000 w1 000 1000 1 000 w1 000 ,000 

(3) DIMENSIONLESS DYNAMIC FREE SURFACE ROU~OARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, DEFINED IN EQ 1 C3b) 

SURf"ACE ,oza ,oa. ,oC?Z ,015 •• 001 •• ozo •1024 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION TH!ORY REPRESENTATION,,,, OE FINED IN EQ, (37) 

SURFACE •• 0011 .,oos ,ooo •• 001 ,001 ... ooo •1000 

130,0 180,0 

•• 025 •1000 

.,ooo ,ooo 

,oos ,022 

.,ooo •1HO 



I 

TABLE XI•DY!RALL WAYE PARAMETERS,,, 00 NOT DEPEND ON PHASE ANGL~ OR ELEVATION 

Cl) DIMENSIONLESS ~AYE LENGTH 
OEfI~ED IN EQUATION (J7) 

, '40 l ( u,u> 
Ci> DIMENSIONLESS AVERAGE POTENTIAL EN~RGY 

OEPIN£0 IN EQUATION (38) 
.2n ( w851UJ 

(l) DIMENSIONLESS AVERAGE KINETIC ENERGY 
DEFINED IN EQUATION (39) 

,307 ( 1165151> 
(4) DIMENSIONLESS TOTAL AVfREGE ENERGY 

O€FINED IN EQUATION (40) 
,577 ( •7'4191) 

(SJ DIMENSIONLESS TOTAL AYERAG! ENERGY FLUX 
OEF?NED IN EQUATION (41) 

,!545 ( •7'7111) 
c•> DIMENSIONLESS GROUP VELOCITY 

~ DEFINED IN EQUATION C42) = ,945 ( •1161> cp CT> DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
DEFINED IN EQUATION (4]) 

,1111 ( •fJ410I) 
n.ux (8) DJ~ENSIONLESS TOTAL AVERAGE MDM!NTUM IN WAVE DIRECTION 

DEFINED IN EQUATION C44) 
, 14• ( •110,01) 

(Cf) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX TRANSVERSE TO WAVE DIRECUON 
DEFINED IN EQUATION (45) 

,104 <•l2l1Tll 



CAIE 4•C 

TABLE Xt(CONT)•OV[RALL ~AV! PARAMETERS••• DO NOT DEPEND ON PHAIE AN&LE OR ELEVATION 

• (10) DJMEN&IONLESS ROOT· MEAN SQUARE KINEMATIC 'RE! SURFACE BOUNDARY CONDlTl_ON ERROR 
DEFINED JN EQUATION C4•) 

LINEAR 10i483! ITREAM FUNCTION 1 000000 

(11) DlMEN&lONLESS ROOT ~!AN'IQUARE DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (41) 

LINEAR 1 01168t ITREAM FUNCTION 1 000917 

C12> DIMENSIONLESS MAXIMUM KINEMATIC FR!E •URFACE BOUNDARY CDNDlTION ERROR 
DEFINED JN EQUATION co•> 

Ll~EAR ,04Z57! •TR!AH 'UNCTION 1 000000 

Cll) DlMENSIONL!SI MAXIMUM DYNAMIC FREE SUM,ACE BOUNDARY CONDITION ERROR 
D!FlNID IN !QUATION (41) 

LINfAR 102757t •TR!AM 'UNCTION 100J••t 

C14) DIM~N&l0NLEl8 KINEMATIC FREE SURFACE ~REAKING PARAMETER 
DEFINED IN EQUATION C48) 

LINEAR 1ll7t8J 'TREAM FUNCTION 

Cl§) OlHENSlONLESS DYNAMIC 'REE SURFACE BR~AKING PARAMETER 
DEFINED IN EQUATION (49) 

LINEAR ,Ol3Z4J 'TR!AM FUNCTION ,278230 



CUE CleD 

11TH ORDER STREAM FUNCTION WAVE THEORY 
Df.FlNlTlONS 

LO • D!!P WAT!R WAVE LINGTHt CALCULATED ,ROM LINE.AR WAVf THEO«Y, L0•(G/6,i8l18)*T**2 

H • WAVE HE!GHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD XCN) • NTH STREAM FUNCTION COEFF!Cl!NT 
DPT • WAT!R DEPTH L a WAVE LENGTH 
PSI a YALU! OF STR~AM FUNCTION~N THE FREE SURFACE 

WAVE CH4RACT!RIITICS 
H/LO • ,otsss:s DPT/LO ~ .020000 
H/DPT • 1 717657 
L/LD • ,42Z46l PSI/CG•H•T> • ..ooza•• 
LISTING OF DlM!NSlONLESS STREAM FUNCTION "coEFFICIENTs 

X( l) ICH•UG) • •eJGZll54•01 XC 2)/CH*T*G> • •,t2:SZ81•01 
l( ( 1)/(H*T*G> • •141Jfl48l•02 X( 4)/(H*T*G) • •,20188i•Ol 
xc 5)/CH*TtG) • •1188811•03 )(( 6) /(H*T'G> " •,i!CJ80•••0S 
)( ( 7)/(HtTtG) • •14'1J89Ue04 IC( 8)/(H*T*G> • • 1 34l589e04 
XC IJ)ICH*T*G> • •e105353•04 XClO)/CH*T*!i> • • .• 3044'1•05 
X(ll)l(H*T*G) • e I 4fa'5098e0ft 

J 



CASE 4-D 

TABLE l•Dl~ENllDNLISS HORIZONTAL YE~OCITY co~PONENT FlELDee•tDEFINED IN !QUATICN (it) 

TH!TA • ,o 1010 zo,o JO.o !IOeO 1s.o too10 lJ010 180,0 
ETA/HUGHT1 ,88, 158J ,284 .101 •1055 .,101 •i ltO •eltZ •• 111 

4J11I 1S,s1 ••5 141 •326,11 u1,n i!i!T 111 21141 •i!4Z14l .:ue1 n 

IUA,ACE 1•1H9 121419 s1u1 11840 .,tss •11636 •t,789 •11799 • 1.180 
'St,91 141 ll •!l•1U -347111 ....... 2451U 

lZ ·"' 
.. zn.n d8816I 

S/D!'THt1l16 1111n 
100101 

S/D!PTH•t1S l6 15U 

sio£PTH•t14 
100.01 

l!l.137 ll1CJ86 
J611I 21.n 

8/DEPTH•ltl U19Cl2 l11241t 

s/D£PTH•te2 
lZ,SI 17,31 
12,•1• 101598 51UT 

N i!8,0I U161 wS5 1JI 
~ S/D!PTHt111l 12.00 10 • OJO S1f>Jf 
~ 2h91 10.n •!12 181 

S/D!PTH•110 ll 1294 91535 516l1 i!104<t 
19.•I 61ltl .51111 -zn101 

SID!PTH• 1• 10 14155 •1106 5160J 2126<t .,86CJ .1,uo •1ef88 •11799 •1.780 
16111 Sill •4•1•1 •241111 ••••••I 242.0l 11,n too.ox 100,01 

8/0!PTH• 18 10.111 a.u• s.no 2144~ •• n1 •le&OJ •11780 •11798 •l118J 
U1!51 131 w491i!I •213' i?I ••••••I 242181 lS11I •i!7l12X too.ox 

SID!PTH• 17 ct,65'7 81420 5,5)4 Z159~ ··•14 •t.579 • 1t773 .1,ne •11785 •.:n .z.u .aa1n •192,11 ...... , 243,61 14121 •27"31 u •3871 u 
S/Dl!PTH• •• q ,i!U 81t 55 514'7 2170~ •1510 •11556 •le 7b8 •11798 • l 1187 

6141 •41ctl .48,51 •177111 ...... 1 244151 1417' •2701U •S86eU 
S/Df PTH• .s 81968 719JS 5102 z.ao~ wt4il •t ,537 •11162 •11798 • l 1 788 

3181 •7101 .118141 .1u.s1 ...... 1 zn,21 15101 1t267151 •l82ell 
SIDEPTH• .4 811Z2 71760 51431 2,87~ •1351 •li,21 •le7S8 •11798 •t,789 

SiDEPTH• 
117¥ •8.81 •48141 •158,JX ******I 245191 15 ,11 •265141 .379 ,21 

tl e,5:S5 71626 51406 l19l~ •eZ96 •11508 •11755 • l 1798 •Y.7•o 
•• ox •10121 .48,41 •152,51 ••••••I 246151 ss.sx e26:S.81 •176 181 

SIDl!:PTH• .2 8,404 7e5Sl 51387 2,96~ •1256 •11498 •11753 •11798 •l,791 
•11ll •111.JX e48,4X •148,51 ...... 1 247,0I 15, TX •262e61 1!13751 u 

S/DEPTH• .1 81326 7e475 5,175 21•n •1233 •11493 • lt 751 •1'797 •l,791 
•2 101 •tt.n •48,41 1910121 ******I 241 ,u 15181 •2b1191 ,,374, u 

S/D!.PTH• 10 a,:soo 71456 s.n2 21994, •• 22s •11491 •11751 •19197 •111'1 
•l1il •t21ll ii48,'!il •145151 ••••••I 2n1n 1518" •2&1e7' wl73,81 



CAH 4w0 

I 

TABLE llwDJMENIJONL!SS VERTICAL V!LOCZTY COMf'ONIN1' Fl£Lo,,,,oEFlN!D ZN EQUATION (22) 
THUA • ,o 10,0 20,0 JQ,O 5010 n,o 100,0 uo.o 110,0 
!TAIHUlaHT• 188' 1581 ,Ho , 1os .,o55 •1101 •• 110 •1lU •1111 

IJ. Tl 151'51 •• s,u •326,11 Ht,41 221,n 2114' .zu,u .Joe, 11 

SUR,ACf ,ooo ?,on •1115 Oii51el 11430 ,zn ,04• 10U .,ooo 
···•••I a•,11 n,n ss,u •112111 ...... 1 ....... ...... , ...... , 

aio!PTH•h• 1000 ...... , 
SiO!f'THU ,, :,ooo ....... 
aiD!PTHllf14 ,ooo .,53• 

••••••• l91il 
S/O!f'TH•l1J ,ooo 5,.,, 

••••••• n,21 
N 

SIO!PTH•t1I ,ooo 4,855 •,no ....... .. ,n 801 ll .... Sl_D!PTHat 11 ,ooo o,ua 5,71, 
~ ••••••• H 161 19,JI 

.aiD!PTH•t 10 ,ooo s,,e• 41t85 0,11(, 

aiD!PTH• 
....... , 111,n 18151 u,511, 

•' ,ooo 31065 41U8 s,10 11SU ,zn ,045 .ou .,ooo ....... ao,11 71,11 U,OI •58,0I ...... , ••••••• .. ..... • •••••• 
l/O!PTHa 18 ,ooo l160S '·'°' '. Ziil te240 ,u• ,on 1010 .,ooo ...... , u,ox 11,ox •t1H' •ss.n ••••••• ••••••• . ...... . ..... , 
&ID!PTH• ,7 1000 2,1n s,10• 21n 1'106 ,225 1o:n 1008 •• ooo 

•••••*I 82111 76 I Al 61121 wlJ0151 ...... , ••••••• ******I ....... 
aiD!PTH• ,6 ,ooo 1,10• 2,00 2,sn ,'62 11'18 iO:H .001 .,ooo ....... u,21 15,11 .a,n •• .,,ax ••••••• ...... , ...... , ••••••• 
llO!PTH• •' ,ooo 11463 21141 '·''" 1812 116' ,OJO 1005 .,ooo 

••••••• &1111 7'141 6015' •45161 ...... , ••••••• • •••••• • •••••• 
·a/DOTH• 14 1000 111112 l1HO 11549 1656 ,us 1025 1004 .,ooo 

...... 1 8l 1SI T510I 60121 •4Jetl ...... , •••••••• ...... , • ..... 1 
SID!PTH• ,, ,ooo ,e4i l12n 11154 ,n6 1105 1019 1001 •1000 ...... , '°•" T4eH 6010I •12161 *'****I ...... , ••••••• ••••••• 
llD!PTH• ,z 1000· ,sn 1U2 ,.,.5 1::SJZ ,ou ,01s 1002 •• ooo 

...... 1 eo,11 14141 !t,81 ••••••• ...... , ******I ....... ...... , 
8iD!f'TH• ,, ,ooo 1111 ,ooa ,112 '167 io:n ,oo• 1001 •1000 

...... 1 ...... , f41Jl 5•111 ••••••• ...... , ...... , ••••••I ••••••X 
8/DlPTH• .o ,ooo ,ooo ,ooo ,ooo 1000 1000 ,ooo ,ooo 1000 ._. ... , ...... , ••••••'I ...... , ...... , ....... ...... , ...... , ...... , 



CUE 490 

TABL[ lll•Dt~!NSIDNLESI HORIZONTAL ACCELERATION COMPDNfNT Fl£LD11 1 10t:F!NED IN £QUATION <ZS> 
THETA • .o 10,0 zo,o so,o 5010 15,0 100,0 uo,o 180,0 
ETAiHUGHTs ,an ,sn ,284 , 10l •105S •1101 ., uo •1U2 •1 ll l 

4J,11 1s,51 •• 5,41 dU,U Ht10X zn,n U141 •20le41 .su.n 

SUR, ACE ,ooo lU,815 1os.su 89,SSZ 22,551 4,oa• 14f>O ,499 .,ooo ...... , n,n •o.n ,.,,.. •55111 ...... , ...... , ...... , ...... , 
8/Dt:PTH•lao ,ooo 

••••••• llDEPTH•1e5 ,ooo ...... , 
llD!PTH•l,4 ,ooo 155,08• 

••••••• 95,5_1 
8/DEPTH•t1:S ,ooo 110,os1 ....... '"·" S/OEPTH•l12 ,ooo 11•.20 1421544 

~ ...... , ,o,n q0,61 .... SiDEPTH•U 1 l ,ooo l011S18 12•1l28 w ...... , u,u 89,81 
S/DfPTH•laO ,ooo 88,865 111.123 81,fi,4 ...... , 9z,ex 89,0I 

"'··~ SIDEPTH• •' ,ooo 18,402 1071624 85,JU zo,zs1 4,194 ,092 ,480 .,ooo ...... , 92,0I 81,U 77,4~ •:So,n ...... , ...... , ...... , ...... , 
I/DEPTH• ,8 ,ooo ···••5 98,92Z 82,911 261878 4,9411 .102 1411 .,ooo ...... , •1. u 87,U 11.u. •ll1H ...... , ...... , ...... , ••••••I 
S/D!PTHl!I ,7 ,ooo •Z,09' 91,510 80,5~5 n,081 ,,.21 .eeo ,359 •• ooo ...... , 90,31 ... sx .,,, n •10161 ...... , ...... , ...... , ...... , 
S/DEPTMe •• ,ooo '!J•.•t1 85,HZ 'f8. :58 l so19S4 ••218 1,032 ,Jt6 .,ooo ....... 8',0I n,ex 'fft,U •1101 ...... , ....... ...... , ...... , 
S/Of PTH• .s ,ooo 51,885 eo·, 11• '16,408 3213CJ5 •1731 11158 ,283 •1000 ...... , 88151 as,n 76,0I 21n ...... , ...... , ....... ...... , 
SiDEPTH• ,4 ,ooo 48,17' 7•,0'8 74,134 3:S,56l 7,156 t,260 1Z58 •• ooo ...... , 81,81 84,JI 75,71 •• n ••••••• ...... , ...... , ••••••X 
S/Df PTH• ,3 1000 45,389 72,981 n,:sH 34,440 1,u1 11339 ,239 .,ooo ...... , 87111 83181 15,41 ,,.,. ...... , ...... , ....... ...... , 
S/OEPTH• .2 ,ooo 411450 101199 12,oze 35,osz 1,n1 s.~,,, 1l27 .,ooo 

••••••• 8',61 83,41 75,ll lt ,61 ...... , ••••••• ...... , ....... 
S/D!PTH• 1 l ,ooo 421306 69,500 u,n• 35,413 7181• l14l9 1219 •• ooo ...... , 8•,31 U1U n.u 12.sx ...... , ...... , ...... , ...... , 
SID!PTH• .o .ooo Al1928 691069 11,u1 n.sn 7,924 1,441 12 l'T .,ooo ...... , 86,21 as,01 75,0l u.u ....... ••••••• ...... , ...... , 



CAU hD 

TABLt lV•D1M!NIIONL!S8 VERTICAL ACCELERATION COMPONENT FlELD11•1DEFINED IN EQUATION CZ4) 
THETA • 10 1010 20.0 so.o I 5010 n.o 100.0 uo,o 180,0 
ETA/HEIGHT• ,88• ,sn 1214 .101 .,oss •• 101 •• 110 •1112 ., 111 

~. 
o. Tl 19,51 .u,u •H•e'll '91141 2z1.11 Zl 14X •ZU1U •:548 1 TX 

' 

SURFACE •tl5,5'1 •J815H 51 1018 n,u:s 34,530 •1247 l .ees •100~ .,140 
86,21 ''•" 121.n tt•.11 t u,11 41 101 ...... , ...... , ...... , 

llD!PTH•l •• .1n.•u 
100,0X 

llD!PTHll15 •ll4, 112 
100,01 

8/DEPTH•le4 • 1201'45 •U,51• 
8&,H u,11 

l/D!PTH•l1J •l U,94' .oe,,n 
••·H 10,11 

llD!PTH1!l12 •1041170 .u,u• 41,Hz 
II:) ••• u fl.JI 12 •• n .... 1/D!PTHlltl ••51lH .50,0 .. :so.ts• 
~ ... ,, n,os ln,11 

llD!PTH•U 10 .es,120 ,.41,142 141011 Ue lf>4 
e&,JX 7•etl 1n,u 114141 

SID!:PTH• ·' •1'1104 .u.soo t•e4h s2,oo• !21'50 •• uz 1,au 1002 •• 11• 
••• ox 1•,n t51,U 115,81 ll31H ..... u ....... . ..... , ...... , 

l/D!PTHI! •• •H,taJ •401108 10.•a. 02.s•z 19,,48 s,ne l1H• 1024 .,sn 
15,71 11,u 1711•1 l l11SI 1U1JI *''''*l ...... , ...... , ...... , 

&IDIPTH" ,7 .s ••••• .ss.sso •·••o J41Sl'J 251312 51JOO l 140 10JCt e14CtO 

''·"' 
.,.,,,, 107 .11 u e, ?I lU1!I ...... , ...... , ...... , ...... , 

SiD!PTH• ·" .o,1u •JO,•U o,u. 2'1fi:t 21,•S8 41108 l 1Z40 1041 .,JCtl 
l51ll 17.JI ...... 1 uo.1: 1u.11 ...... , ....... ...... , ....... 

tiD!PTH• .s eJt,10' •ll1Ct6J 2,212 "'" ' 181006 410J8 l10J1 1040 .,zez 
111,11 17,41 ...... , 1 u. JI lU1H. ...... , ******I ...... , ...... , 

SIDEPTH'8 14 eJo.••et •Z01IH 11084 l•1•U 14,, •• J,3011 ,8H .on ..au 
14,H 11,111 ....... 122.sl 113191 ...... , . ..... , ...... , ...... , 

llD!PTH• 1J •221'8• •IS14S2 ,405 u.•s• l 0 I f52 2,!lO ,UCt .02• .,u2 
14141 17,41 ...... , lU,41 I l410I ******I ...... , ...... , ....... 

SID£PTH• ti •15.ZOtt •I0,288 1082 .,,.,,.., 71155 11700 ,41• .ozo .,o•e 
14,ll T1 1JI ....... 124, ti 1u,u ******I ...... , ...... , ...... , 

I/DEPTH• •• . ., ,, .. .s,1u •1014 J,821 J1574 ,es• ,210 .011 .,0118 
u.21 ...... , ...... , ....... ...... , ******l ...... , ...... , ....... 

l/D[PTH• ,o ,ooo ,ooo ,ooo ,oc:lo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ....... ...... , ...... , ...... , ...... , ...... , 



CASE 4w0 

TASLE V•DI~ENIIONLESS DRAG l'ORC! COMPON!NT FIELD 1111 DEFINED IN EQUATION (i:?S) 

THETA • ,o 10.0 zo,o so,o so.o 75,0 10010 uo.o 180,0 
ETA/l'!Elfi"4h ,8H ,58S 1284 .101 •• oss •• 101 •• 110 .. , 1 u •1 l ll 

41. '7i 1s,sx •65141 •3261 71 681141 li:?7171 211'11 •242141 •348 171 

SURFACE. 142,l•& 11'1800 n1004 11122 •ei?54 •Z11'0 •21844 .a.•u •21•1• 
55,01 12,11 •155,21 ...... , ...... , ...... , •••••U ••••••I ••••••I 

S/DEPTM•l16 20,,482 
100,U 

S/DEPTl'!•115 17•102 
too.ox 

S/DEPTl1•l14 154,£100 l tl 1892 
2'1"' '·" S/DEPTH•l1S 133,i•S 991412 
2u 121 141 

SIDEPTM•t12 115.284 01495 361344 
~ 20.01 •3,41 •1241 ll 
1--6 8/DEPTM•l11 9', Ho 751868 331170( 
U1 u.u .1,ox •122,n 

SIDEPTH•l10 h1U«1 661307 2•1••6 714ii!J 
U,51 •tO,SI .u11u *****·*X 

SIDEPTH• ·' 1'11106 5716i:?8 26184J 6,,57 .. zo1 •21134 •21199 .2,90• •21817 
91i:?I ·ll-121 •Ul 131 ..... -.'" ...... , ...... , ******X ...... , ...... , 

S/DEPT~• 18 U1U7 49,671 ZS.Ut 61400 •1142 •11875 •i?1480 •21586 •21559 
6,31 .15,n •lZl 10i ••••••r ...... , ••••••x ...... 1 ******I ...... , 

SI DEPTH• 17 5J,517 CIZ, 326 20,u• 51764 •1097 •I 1620 •21165 •21262 •21241 
J.11 w18,21 .uo,ex ...... , ...... , ******I ••••••• ...... , ****•*I 

S/DEPTH• e6 441U4 351464 171597 5,060 •1066 •1,374 •11ss1 •11939 •11922 
1151 •i:?0131 •120171 ••••••I ...... , ******X ...... , ...... , ••••••I 

SI DEPTH• 15 161310 ze,••n 1415•§ 411.00 .. o44 •1113'§ •11540 •11616 ••• 60S 
.,41 •2Z1n •120,?X ...... , ******I ...... , •••••*I ...... , ******X 

8/DEPT11• •" 28,4'5 221844 111624' 1,a•J •• 02• .,901 •lel30 •1.20 •l,283 
•2,0X •23,41 ...... x **'***X ••••••I *****'I ******X ...... , ******X 

S/OEPTt4• ,;s 21.ose t610l 816•3 216;50 ••019 •e67i:? .,ci21 •14'b9 .,,b2 
•3121 •241!1 *'****I **'***.I ••••••l ******I ...... , ...... , ...... , 

&/DEPTH• .2 13,HJ 11110 5,782 1,781 •1011 •144& •1U4 •164& .,&42 
•4 101 ...... , ******X ****••X ...... , ...... , ******I ...... , ******X 

S/O~PT11• 1 l 6.•01 s,su 2,887 .~•5 .,oo! •1222 .,:so1 •• 121 • ,121 
******X ...... , ******X ******I ...... , ••••••x o•••*X ...... , ...... , 

S/DEPTM• .o ,ooo ,ooo·: ,ooo ,qoo ,ooo ,ooo ,ooo ,ooo .ooo 
*'****I ******I ******X ..... ~, ******I ...... , •••••*I ...... , ******I 



CASE O.D 

TABLE Yl•OlMENB!ONL!SS JNEATJA ,ORCE CO~PONENT FlELo,, •• DE,lNEO lN EQUATION (2o) 
THETA • .o 10,0 20,0 30 1 0 5o.o 75,0 100,0 uo.o 180,0 
ETAl1'4ElGHT• ,88, ,583 .284 ,101 •• oss •• 101 •• 110 •• 112 •• 111 

4J, 11 1'5,!51 .n,41 •:1261,11 Ht,41 227. 71 lle41 •242141 -148, 7' 

SUR, ACE ,ooo 1l2etll 1 tl10!5 e4,55:u JOe lli •• ou l10i5 .212 .,ooo 
...... 1 '2,41 es,n 10,01 •14e01 •To&, n ...... , ••••••I ...... , 

SID!PTH"l,o ,ooo ...... , 
SID!PTHU ,5 ,ooo ....... 
SID!PTH•le4 ,ooo 103.55' ...... , •1, 11 
SIDEPT"l•leJ ,ooo 8',Ul ...... , ,,,01 
SID!PTH•O t2 ,ooo 7ft,ft4Z 110 ,uo 

~ ...... , Cf0,'51 e•,u .... 9/DEPfH•lel ,ooo •!5,180 '6188Q en ...... , ''·" ee.,n 
8/DEPTH•l10 ,ooo 5&,2e• 8Q 1 540 11,SH ...... , ,,,n es,n T&,21 
SIOEPTl1• •• .ooo u,o• U,28'5 u,•01 28,787 5,CJH 1,ou ,20• •• ooo ...... , 88,U 85,U u,01 l 121 •• 12.11 ...... , ...... , ...... , 
SIOEPTl1a .a .ooo G0,'54'7 U1lfetCJ He481f 20.221 s,su 1958 .221 •• ooo ...... , 88,JI 84,81 75,H 4eOI ...... 1 ...... , ...... , ...... , 
SIOEPTHa .1 1000 lJ,lf4' SJ,458 521111 2:11"25 s,oos ,8Tlf 1l8l •1000 

••••••• 87,81 841411 15,11 ft1U ••••••I ••••••I •••--••x ...... , 
SIO!PTH• ,o .ooo 2e.oo• U,HT u.:1~11 l0142l 4,410 1183 114• .,ooo ...... , 81,U 84,0I 751!51 9,31 ...... , ...... , ******X ...... , 
SIOEPTHll' 15 ,ooo zz,588 3ft,Jt3 Jft,6~'7 u.254 J,1&2 .. .,, .11• •• ooo ...... , 87,tl u,n 75,U •• ,1 ...... 1 ...... , ...... , ...... , 
SIDEPTH• •" ,ooo 1715'1 28,55'1 21faOTl u.•5" J,Oft'f ,552 ,OCJ2 .,ooo 

****•*I 8" 1 81 83,51 n,:s1 1lttx ...... , ...... , ...... , ••••••I 
Sl[)f PTH• ,3 1000 iz,qzz 21.111 21.uq 10.551 21334 ,422 e0ft7 .,ooo ...... , 8ft,'51 83,31 15,21 12.n ...... , ...... , ...... 1 *'**''" 
S/D!.PTH• 1l ,ooo 8,481 u.•z' t4,sa1 Te075 l a572 ,2es 1044 •• ooo ...... , e•,n 8S.ll 75,tl 121&1 ...... 1 ...... , ...... , ...... , 
SIDEPTH• • 1 ,ooo 4,zos •• ,21 11111 3,54' ,n1 1144 . 1022 •• ooo ...... , ...... , u,11 n,ox ..... *" ...... , *'****I ...... , ...... 1 
SIOlPTH• .o ,ooo .ooo ,ooo ,060 .ooo .ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



, 

) 
I 

/ 

CASE llwD 

TABL~ Vll•Ol~ENSJDNLESS DRAG "OM!NT C0MPDN£NT flELo •••• o!~t~ED JN EQUATIOt.I C2'7> 
T~ETA • .o 10,0 20,0 so,o so.o 75,0 100,0 13010 US010 
ETA/~EJGHT• ,H, ,!8J 1284 ,101 •• oss •1101 •1110 •-.U2 •11 ll 

llJ.11 15,51 ·•s.11 •JZ•17I 68t1ll 2z1.n 21141 •2'121111 •J48, 11 

SUR, At! 168,0•1 to2,UO ZJ,042 s,u8 •1179 •l 1041 •11309 •11148 • l.1 Ho 
10 1*'1 2"121 •190,91 ..... u ...... , ...... , ...... 1 ...... , ...... , 

S/DEPTH•l•• 2111858 
100,01 

S/D!PTH•le5 t•1.zn 
too.ox 

S/DEPTH•lell uo,H• 91,JSf> 
Jtt,n 111 l I 

S/D!PTl'l•l1l 102,318 U,t44 
JJ,51 9,81 

~ 
S/DfPTH•l12 7tt1842 58,236 221241 

28151 5,ox •12•.sx ,_. 
S/OEPTH:atel •119.I• o.oos 18159} 

-..J n,n ,4i .ua,n 
S/DEPTH•l10 41,606 J5,tt58 1512&0 1,ne 

19,21 •J.ttl •tli?,81 ....... 
SIDE PT Ha 19 36,208 211707 121264 2.~1s •1115 •1•90 •l1i?f>8 •l1lO• •l1Z•2 

1414" .1,n ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTH• 18 211044 Z0,943 9,6itt 21i!IOJ '( •1080 .,768 ,,,998 .1.015 •1,0i?ii! 

ii ,ox •ii ,!ii ...... , ..... ,, ''''**' ...... , ...... , ...... , ...... , 
SI DEPTH• 17 u1111 tS,425 7,298 11127 •104• •1518 .,1•1 •1792 •1784 

7,41 •141181 ...... , .... .,, ...... , ...... , ...... , ...... , ...... , 
S/OEPTM• •• 11.Ht 10.••1 s1n1 11~70 •1025 •1Al8 .,557 •1582 .,5761 

4131 ...... , ...... , ..... ,, ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 15 9,Ju 71401 l.6iH 11052 •1013 •1287 .,)86 e 1404 •,400 ...... , ...... , ...... , •••••.•I ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• 14 S,194 411tl0 21314 i~n •1007 •1181 .,24& •1i!S9 • 1256 ...... , ...... , ...... , ...... , **""" ...... , *'**'*" ******I ...... , 
S/OEPTH• 13 J.188 2155«f 11107 1395 •1003 e 1101 .. ,ll8 •1\45 ··'"" ..... .,, ******" ...... , *'*'*'" ...... , ***'**" ****"" ...... , ••••••X 
S/OEPTH• 12 11195 11123 157q 1118 •1001 .. ,045 •e0b1 •10b5 •1064 

...... 1 ······" "''''" ...... , ...... , ...... , ...... , ...... , ******X 
S/DlPTH• ,1 1 3A• 12n 1144 1045 •1000 •1011 .,01s •• 016 •10 lft ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• 10 ,ooo 1000 1000 1000 1000 ,ooo 1000 1000 1000 ...... , **'***" ...... , **'***" ...... , ...... , ...... , ...... , ...... , 



CAd 4•D 

TABLE Vlll•D!MENSlONLESS l~!RTlA MOMlNT COMPONENt 'llLDeeeeDE~lNfD lN EQUATION (28) 
THr:TA • .o 1010 20.0 :so.o, 5010 7510 too.o uo.o 18010 
!.TAIHUGHT• .an .583 .284 .1~1 •• o5!1 •• 101 •• 110 •1 l l2 •1 ll l 

I 01n l5151 •• 5,41 •3Zft17 Hl14I 221111 ll,U el4Z14l •341111 
" 

SURf'ACE 1000 101, ns 78103 4T14tT u,45S 21s20 .001 ,142 .,ooo 
••••••• •4101 84,71 U1J •9t1•X ••••••I ••••••• ...... , ...... , 

SIDEPTH•11ft ,ooo ...... , 
8ID!l'TH1Jl15 .ooo 

••••••I 
SID!PTH•l14 1000 8'14'1 

******' o,n 
l/D!PTH•l1S .ooo olf.'198 ...... , .'12,41 
S/DEPTH•1e2 .ooo 541310 7418i6 

~ ....... 91,Tl 87 191 
...... S/DfPTH•l1l ,ooo 41,867 5911'8 
CD ''''''* "t 111 871Si 

,_ 

SIDEPTH81e0 ,ooo :u 1888 40,232 4012?1 ...... , •o,n 86 171 T•1T~ 
SIDEPTH• '" ,ooo 2'.1.94' 35,531 :st,974 121214 2,441 ,395 iu• •• ooo 

*"***" 89 181 801u ttt141 •6101 ••••••I ...... , ...... , ...... , 
SIDEPTH• 18 ,ooo 1711159 2e.,ns 1418,16 101040 21os2 1144 1098 •• ooo ...... , 8'11 u ss1s* 1'1H •1121 ...... , ...... , ...... , ...... , 
SIDEPTH8 17 1000 121704 s•1•1& l81ft8l 71941 11&56 .za5 ,010 .,ooo ...... , 88151 85,01 tft,OI 2171 ...... , ••••••I ...... , ...... , 
8/DEPTH• 10 1000 e1us 1l18fO 131514 5e990 1,212 ei?23 e048 •• ooo 

***••U 88101 84151 75.71 5111 '****'" ...... , ...... , ...... , 
8/0EPTHa 15 ,ooo 5,852 •,llt •.2st 41249 1916 111>2 ,031 .,ooo ...... , 87,'51 841U 75,51 ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• •" ,ooo le 601 !.1805 5,es• 21765 1603 1108 1019 •• ooo ...... , ••••••I u.n 75141 ...... , ...... , ...... , ...... , *****'" 
S/OEPTH• ,3 1000 1,q64 311'6 !1264 1a5T5 1347 101>3 1010 .,ooo ...... , ...... , ...... , ...... , ••••**" ...... , ...... , ******I ...... , 
SIDEPTH• .2 ,ooo ,854 113'9 l 14Ul .10• ,157 ,028 .oo4 •1000 

••••••I ...... , ••••••• ...... , ...... , ******" . ..... , ...... , ...... , 
SIDEPTH• 'l 1000 1211 ,J4o 115q 1 lff ,040 1007 1001 •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ••••••I ...... , ...... , 
SIDEPTH• ,o 1000 .ooo 1000 .ooo .ooo ,ooo 1000 .ooo .ooo ...... , ...... , ...... , ...... , ••••••x ...... , ...... , ...... , ******" 



CASE O.D 

TABLE ?X•DI~!NS?ON~fSS DYNAMIC PRESSURE CO~PONENT FI!LD •••• DE~INED IN EQUATION (29) 
THETA s ,o io,o 20,0 l0 10 so.o 75,0 10010 uo.o 180,0 
!U/HEiriHTa ,8H ,58l ,284 .sos •1055 •• sos •1 lSO •1lU •• u1 

43, YI t5,5l •6,,U •:SZ•,n Ut ,41 227. 71 zs,41 •242141 •348, 11 

SURFACE t, 11' t. 188 ,590 ,211 •• 112 a 120l •• 22s •1226 .,224 
o,n Zl1ll 1148191 •289,9" ft75181 253.51 sz,n •U819X dTZ,91 

SIDEPTH•itb t,650 
soo1n 

SIDf.PTH•S15 1.no 
soo,01 

81D!PTH•114 t.49Z 11174 
38,U 22 I 3" 

S/D!PTH• lt 3 11417 t 1144 
J5,51 21, OX 

N 
S/DfPTH•112 1.ue 11lU ,59& 

J2,n t9,U •44,9l ..... SID!PTH•lel 1,284 1,080 ,022 
~ lO,ll 11191 113717" 

SIOEPTH•l10 1.221 11049 ,b40 12#5 
27,51 l•.u .32,bl .220,n 

SI DEPTH• ,9 t,175 l,020 ,b53 .2~2 •• 100 a 1202 .,225 •• 220 •1224 
25 10X 14,51 •21f 10l •181,9" ns.ox 255,91 53,21 100.ox 100,01 

S/DEPTH• ,8 1,110 ,90 ,bbl .1~2 •1080 •1199 •• 221.1 •• 22• 11,224 
22,u 12,n .2ei,sx •S5l,U ••••••X 259, 7X 55, 7X w236,9X 100,0X 

S/01!'.PTH• .1 s,o9t ,9ti9 ,6b7 .3~b ... 063 •1l95 .,221 •1226 •1224 
lo, U 11,2x .24, n •l 33,4" ••••••x 2b3,2X 'H,SX •218,CJX .111,u 

!/DEPTH• eb l,058 ,CJ47 ,&71 ,356 .. ,048 •1192 .,222 •1226 •,2&!5 
18,U 9,n •2le4X •lt<J,3; ••••••x 266,51 ~9. 7X •2l4e8X .. 370,ox 

S/OEPTH• ,5 1.010 ,CJlO ,073 ,172 •• 01s •e 1tl9 •• 221 •1226 •,225 
1&,SX 8,4X w22e4X •SOq,2; •*****X 2b9,4X 01,:sx •231e4X •3b5,4X 

SI DEPTH= 14 11008 ,q15 ,674 ,3,4 ... 02'.5 •1187 .,220 •1226 .,225 
15,0X 1,n .21,sx •101,l'I; ...... " 27t,CJX &2,bl •2281bX •lb1,6X 

S/OEPTH• ,3 ,qql ,qoJ ,&74 ,191 •1011 •1185 .,220 •1226 •,225 
11,ex b,41 •2113" •96,7; ••••**" 273,91 b3,6X •22oe4X •558, n 

SIDf PTH• 12 .4179 ,5q5 ,b14 ,39q •• 011 • t 183 ... 220 •1226 .,225 
12 1 9X s,ex "211U .q1,2, ***•*•X 275,4l b4,4X "'22419X •556, TX 

S/OEPTM• • 1 ,q1Z ,890 ,615 • 41) 3 •• 008 •1183 •• 220 ... 220 .,22s 
12,u s,ax •20,9X •9t,2* ***•*•X 27&13X 64,8% •221.ieOX .. 1ss,s1 

SIOEPTH• .o ,qoq ,seq ,675 ,41)4 ... 001 11,182 •121CJ •1226 •,225 
12.21 s.2x .. 20,qx !J90,6l ******X 276,bX b4,CJX •22310% •355, u 



TABLE XeVARIABLES DEPENDING ONLV ON PHASE ANGLE 

TH!TA• ,o Jo,o so.o 75.o 100,0 

Cl> DIMENSIONLESS ~INEHATIC ~REF SURFAC! BOUNDARY CONDITION ERROR 
LINEAR WAYE THEORY REPRESENTATION,,,, DEFINED IN fQ,ClS> 

180,0 

SURFACE 1000 1 03! ,064 1081 1079 1032 •1018 e,04Z •1000 

CZ> DIMENSIO~LES& ~?NEMATIC 'REf SURFACE BOUNDARY CONDITON ERROR 
STREAM ,UNCTION THfORV REPRESENTATION,,,, D!FINED IN !Q,(35) 

SURF AC[ 1000 • 1000 e 1000 •1000 •eOOO 1000 •1000 1000 ,OOO 

(J) DIMENSIONLESS DVNA~IC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY R!PRr&ENTATlON,,,, D!FINEb IN !Q,(!6) 

SURF AC! ,OJq ,OJJ 1 031 ,022 •1001 e 1 026 •1013 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY ~ONOITION lRROR 
STREAM FU~CTIDN THEORY REPRESENTATION,,,, D!FlNED IN fQ,(17> 

SURFACE ,Oi9 •,011 e,Oll •1004 ,Oot eOOO ,ooz 

,ooo 1028 

,001 ,ooo 



CUE .. D 

TABLE XI•OVERALL WAV£ PARAM!T£RS••• 00 NOT DEPEND ON PHAIE ANGLE OR ELEVATION 

(1) DIMENSIONLESS WAV! L!NGTH 
D!ftNED IN iQUATION CJTJ .•u ( 11.11> 

(2) OlMENIIONLEIS AV!RAGE PDT!NTIAL ENERGV 
DErJNED IN [QUATION CJ8) 

,2lJ <•114,81) 
(J) D?M!NSIDNL!SS AV!RAGE KINETIC EN!RGY 

DEFINED IN EQUATION <s•> 
,254 C•lOleH> 

(4) DlMENSIO~LESS TOTAL AVEREGE EN!RGY 
DEFINED IN EQUATION (40) 

,4fJT (•ll6etl) 
C5) DIMENSIONLESS TOTAL AVERAGE ENERGY nux 

D!FINED IN EQUATION (41) 
,4117 <•1181 U> 

( fJ) DIMENSIONLESS GROUP VELOCITY 
~ DEFINED IN EQUATION C4l) 
~ ,•ST ( •ef»X> .... (7) DIMENSIONLEIS TOTAL AVERAGE MOMENTUM 

OEF!NtO IN EQUATION C43) 
.505 ( •98,51) 

(8) DIMEN8lUNLf88 TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 
DEFINED JN EQUATION (44) 

,603 (•136151) ,,, DIMfN810NLESS TOTAL AV!RAGE MOMENTUM nux TRANSVERSE TO WAVE DIRECTION 
DEFINED IN EQUATION (45) 

.156 <•l8'15') 



N 
N 
N 

CASE ••D 
TAILE XJCCONT)•OVEAALL WAVE ,ARAMETERlee• DO NOT Df,[ND ON PHAIE AN!ll.[ OR IL!VATJON 

• ClOl DJHEN1l0NL£8S ROOT M!AN,IQUARE KINEMATIC 'REE IUA,ACE IOUNDARY CONDITlOh ERROR 
DEfJN(D JN EQUATION (••> 

LINEAR .u1u1 ITREAM ,UNCTION .000000 

Cll) DJHENllONLESI ROOT fllfAN SQUARE DYNAMIC 'REE SUA,ACE BOUNDARY CONDITION ERROR 
DEflNlD IN EQUATION (If) 

LlNtAR e02408l ITRUM 'UNCTION eOOUH 

(12) DlHEN8lONLE8S MAXIMUM KINEMATIC 'REE IURFACE BOUNDARY CONDITION ERROR 
DEFINED JN EQUATION (46) 

LINEAR .08Sf)04 8'TR!AM 'UltfCTJON .000000 

CU> DIMENSIONLESS MAXIMUM DYNAMIC ,RU IUR,ACi BOUNDARY CONDlTJON ERROR 
Of,JNED IN tQUATJON (41) 

LJNhR eOJ850T STREAM ,UNCTION 

( 14> DlHl:NIIONL.ESS KJNElllATJC FREE SUR, ACE BRUKJNC l'ARAHETER 
DE,JN!O JN EQUATION (48) 

LINEAR a4Z•t50 .TR!AM 'UNCTION 

tl5) DIHENSJONLEll DYNAMJC 'REE SURFACE BREAKING l'ARAMETER 
DEFINED IN EQUATION C4•> 

LINEAR 10408•4 STREAM FUNCTJON 

,0288'0 

,1JZ608 



CA&! '5•A 

STH ORDER STREAM F~NCTION WAYE THEORY 
DEFINITIONS 

LD • OEEP WATER WAVE LENGTHt CALCULATED FROM LINEAR WAVE THEORYt LO•(G/6e28318)*T**2 

H • ~AVE HEIGHT G • GRAYITATIONA~ CONSTANT 
T • WAYE PERIOD X(N) a NTH STREAM FUNCTION CO!FFICI!NT 
DPT • •ATER OEPTH L • WAVE LENGTH 
PSI a VALUE OF STREA" FUNCTION ON THE FREE SURFACE 

WAVE CHARACTERISTICS 
H/LO • .ooq752 DPT/LO • .osoooo 
H/DPT • e1q503l 
L/LO • .541016 PSI/(G•H•T> • ..oozt88 

LISTING OF DI~f.NSIONLESS STREAM FUNCTION COEFFICIENTS 

ICC l)ICH•T•G> • 
ICC 3)/CH•T•G) • 
X( 5)/(H•T•G> a 

•e64t>2l3•01 
··383813•03 
•eS486lS.06 

lC( 2)/(H*T•G> • 
lC( 4)/(H*T*G> I! 

•,!541774-02 
•• 207385•04 



CAS~ !•A 

TABLE I•DIHENSlONLESS HDRIZONT AL V!LOClTV C0114PONE~T 'lELDee•tDEFlNED IN EQUATION Cit> 
THETA • .o to.o 20.0 Jo,o 

1 

so.o . n.o too.o uo,o uo,o 
ETA/HEIGHT• .HJ .u1 .so •••'S .n1 1007 •el 71 •1334 •• 377 

19111 u1n 141U •191 •24181 ••••••• 5019' •l4e61 •3l1H 

SUR, ACE 7.659 71412 61711 51b6~ft 31091 1072 •i!1074 •11844 •41:515 
20111 11.•1 lCl1TX 1,11 •25141 ••••••I !»0,81 •15121 •33. 11 

S/DEPTH•11l 71572 71344 616H 
1•141 18.21 t4.n 

S/D!PTH•leO 1.200 •1Hl .•.1•0 Se4b8 11072 1074 
171'1 l•ln 13111 •• u .z:s.n **••••I 

S/DEPTHa •' 6,814 fte6H 6eU7 !1272 sioa9 .02 •l,997 •le814 e4 1lCf8 
1•.'H· 1514' u.ox SeH •21 .11 ...... 1 so111 •1512' •33,51 

S/D!PTH• .e 6,591 61413 518'8 51100 2e988 .236 •1e8Cf2 •h13b w4 12JT 
15.31 14,Jl 11.u !I.II •20111 ...... 1 48181 •14,51 •Jl. 71 

~ 
S/DEPTH• .1 6,:149 •.1e2 '·"' ... ,so !,950 ,298 •l 180l wl1ftb7 .11. aes 

14,i!I lJ.21 10,21 Cl, ?I •18e'71 ••••••I 41151 •13181 •30,21 
~ 8/DEPTH• •• 6el43 5198• 'S.S:St 4182Z 21916 ,:sso •t.723 •11606 •4 1 13• ~ 13.21 u.11 9141 11.n •1'7151 ...... , o,n •llell •281•1 

SI DEPTH• .s s.•12 51823 s,:n1 4,715 21886 .:n1 •11659 •11555 •4,09ft 
12,Cll 11,51 e,11 3991 •16•51 •246.21 45,C?I •12171 •27. 71, 

S/D!PTH• '" 51835 S,692 s.278 41•~8 21861 1424 •leftOft .:s.su d,062 
11. 71 10191 e,:n J,61 •1'5171 •214161 44131 •U1n •2b,81 

8/0EPTH .. ,3 s17Jo s.s92 s.uo 4 I '5611 21841 1449 •l,566 •le480 •4,037 
11.21 10141 1,e1 3141, •15e21 •t•Jeftl 43,H •1210I •2beU 

8/DEPTHa •l s.656 51521 5, 129 4,5~4 2e8C?7 .,. .. •t .538 .1.051 w4,0l8 
10.81 u,01 7,51 J,21 •14171 •180,31 o.ox .11,ex •25161 

S/D!PT11• •1 51611 s.ne 51092 4,aes 218t8 ,176 •t.'521 •11443 •4,007 
10.sx 9,81 7,41 :s.1 ' •11151 •172,91 42171 •1117' •25e31 

S/DEPTH• .o 515•6 S,Ob4 s,oeo "··'· 21815 ,480 •11515 •l1438 •4,00S 
10151 9,71 71JI 3101 •UeOI •170151 42,H •l1e61 •25121 



CASE 5d 

TABLE Il•DIMENSIONLfSS VERTICAL VfLOCITV C0"4PONENT FIELo •••• oEFINED lN fQUATION (2i?) 
THETA • .o 10.0 20,0 10.0 5o.o 75,0 100,0 uo.o 180,0 
EU/HEICiHh .•as 1603 ,548 1465 1257 ,001 •1177 •1334 •• 111 

l9,TI 18141 1413X 61111 •24181 ••••••x S019X •1416X -i2.•1 

SURFACE .ooo la200 2.2114 31022 31659 31180 2120i 1875 1000 
••••••I 491U 41 .n "31U 29a71 2,01 •l118X •11lt7X ...... , 

S/OEPTH•l1l .ooo l111S 2.225 ...... , 48,51 01&1 
S/DEPT"1•l10 .ooo 1,010 1,956 2,694 !1443 3at'7S ...... , ""I u 451U l&l1TI 30121 4151 
SI DEPTH• 19 .ooo 1898 11101 21357 1.012 21820 2.0~1 ,81&5 ,ooo ...... , 45,CJI U,OI "°.Tl 29141 4151 el41U •l ll1bl ...... , 
sioEPTH• ,e 1000 '7'76 1,47'7 21041 21643 2.48'7 l,822 1158 1000 ...... , 44,qz 4l10I 39,U ze,n ".n .;n,ox •108161 '***'*I 
S/DE.PTl't• ,7 1000 1662 1t262 11748 212u z.ts• 11593 1bb8 1000 

N ...... , 4410I 42121 39,01 28111 4141 wll191 •105121 ...... , 
N 8/D!PTH• •• 1000 ,555 11059 l a470 11920 11834 11364 1577 1000 
C.11 ••••••1 u.u 4114' 38121 211n 4141 .:Sl. u •10Z14I ....... 

8/0~PTH• 15 1000 a454 18'8 11zo' l 1580 11518 1, 135 1483 1000 ...... , u,u 40171 n.u 27111 l&,31 •30141 •100101 ...... , 
S/DEPTH• I" 1000 1358 .•ea 19!H 11251 1,201 1908 1388 1000 ...... , 4Z,OI 40,21 n.u 26a71 4a31 .z,.ex e98,U ...... , 
S/OEPTH• al .ooo .z .. ,508 I 7011t .01 ,•oz ,uo ,zqz .ooo ...... , u.u :s•,ex u.n u.o 4,31 •2'·"' ·••·71 ...... , 
S/Dt:PT"4• • i? .ooo 1176 all6 ,46'' 1617 .s,, ,asl ,195 1000 ...... , u.n s•1S1 · 36,'JI u.n ". ::n .a11.u .q5,u ...... , 
8/DEPTH• 1 l .ooo ,081 ,10 ,u:~ ,:so1 1i'' .z21 . 1098 ,ooo ....... ...... , ...... x 36,JI Z61tl 4all •H•'' ••••••x ....... 
8/0!PTH• .o .ooo ,ooo ,ooo .oo~ 1000 ,ooo 1000 1000 ,ooo ...... , ••••••• ....... ...... , ...... , ••••••I ...... x . ..... , ....... 



tA$f 5•A 

TABLE 1II•DIME~810NLESS HORIZONTAL ACCELERATION tDMPONtNT ~IELD,. 1 ,DEFINED IN EQUATION flJ) 
THUA • 10 10,0 2010 3010t 5010 7510 too,o uo.o 180,0 
ETA/t4ElfiHTa .us ,HJ ,548 ,4 5 ,i!57 I 00'7 •• l 11 •1334 •1371 

191 '71 18141 14131 &,CJ, •24181 ...... , so,,x •l41H d2 1H 

SURFACE .ooo 151202 2s,J11 lT 181~0 u,,04 31, 706 251201 ,,,,so ,ooo ...... " 5q,51 57,01 52,tll 38,51 fteOI •46,41 wt!Sft1TI ...... , 
S/DEPTH•11l ,ooo l4,CJ53 28,137 

*''***X 58,81 56,81 
8/D!PTH•1e0 .ooo l3eft64 25,806 J5,i,b2 43,554 ]7,691 ...... , s•,n 54,41 so,ax 37,n 61 '71 
S/Df PTH• ·' .ooo 12.su u,en 32,6:62 4t.UT 36166'7 2512b3 9,T?t• ,ooo 

''*'**X 5'4, u ~2,U 48, T.X 36e3X 1.ox •4Z,51 •l511U ...... , 
S/DEPTH• ,8 ,ooo ll1UO 22.110 J0,4.91 38eCJCJ8 3517:50 25,316 101103 ,ooo ...... , 51,n so.ox 4&,61 34,81 T,2X •38,41 •13'7131 ...... , 
S/DEPTH• ,7 .ooo t0,845 20,671 28,6St 3T' 177 34,888 25,330 101382 ,ooo 

N ...... , n,ax 
47. '" 

44,71 33, 31 713" •35101 . 81251&1: ******I 
N 8/Dt:PTH• •• ,ooo 10,1CJ1 t9,48J 27,112 35,633 341141 25,319 101618 ,ooo 
~ ******I 47. 81 o,ox '42,111 12.ox 1,u1 .i2,21 •1 u,21 ...... , 

S/DEPTH11 .s ,ooo CJ,658 181~06 25,8'4Cf 34 .. 553 n,5t5 25,293 10.e11 ,ooo ...... , u&,01 44 1SX 41,:SX J0,91 1,ux "29,CJI •108,ftl ...... , 
S/DEPTHs . " ,ooo 9,214 17,'72CJ C14 18U3 :n.121 321993 25,260 l01CJ&& ,ooo ...... , 44 I 5X '42,81 39,IJI 2CJ,CJX 714% •28,21 •lOC?11X ...... , 
S/OEPTl"I• .:s ,ooo 8,CJU 171158 24,d7& 12.533 32.585 25,229 11e084 ,ooo ...... , 43121 41161 38,SX 2CJeU 7,41 •2&,81 •98131 ••••••I 
S/Df PTH• 12 ,ooo 8,&8& lbe7l3 2315:5& 311974 321292 25,202 tlet&7 ,ooo 

•••••*X 42131 40,n :S8,ox 28151 1,ux •2 1;.91 w95,n ••••••I 
S/DEPTH• .1 ,ooo 8,553 161417 23-c!U 311&41 321116 251185 11'217 ,ooo 

...... 1 u,n u,21 37,51 28,U Y1'4X -25,31 •CJl151 ••••••I 
S/DEPTH• .o 1000 8,508 l&,195 231110 311530 321057 251179 111233 ,ooo ...... , 41161 40,0X 37,]I 28,0X 7."" •25,U •92,91 ...... , 



CASE 5ttA 

TABLE lY•DlMENltONLESS VERTICAL ACCE~ERAT?ON COMPONENT FlELD 1111D!FlNED IN EQUATION (20) 
THHA • .o 1010 20.0 J0 10 5010 7510 10010 13010 18010 
ETA/HElGHh 162! 1603 ,548 ,465 1257 1007 •t 177 •1134 •1l71 

191'11 1814' 14131 6191 •2018' ''''''" ~019' •141U •32 161 

SURf'ACE .18,0•0 935,733 .29,253 •20,tU •l1J06 121557 141766 10.ou 1,•u 
4'10l 46161 38 141 19121 ...... , U4,n 631U •56141 •15517' 

S/DEPTH•ltl •371 lZU •34,997 •29,031 
47161 45,151 37191 

S/D~PTH•110 .Si?1817 •301998 ·251888 •l8142f? •l 15&'7 121529 
416 141 44,31 J6, 7X 1819' ...... , lZ117I 

8/D!PTl1• 19 •281791 e27e244 .22,887 •1614~1 •te92l 101&27 131557 •17i9 71420 
45141 43131 36 101 1910X •l91tU 125141 63191 e5712X •l61 1SI 

8/DEPTH• 18 •251012 •2:S. 704 •i01015 •141!8'( •21090 81945 111794 81673 61670 
44,SX 021!il 35,41 19,U •299,U 121 .ox u.ex •54181 •15514" 

SIDE,TH• 17 •211446 -201352 •171260 •121691 •21107 711150 101121 71605 5,893 
N u,11 411 TX 34181 t•1u •24t;,41 128161 u,81 •52171 •15013' 
N 8/DEPTH• 16 •18,0ltt •t7,t58 •lll,606 •lO,Uq •21003 61112 81527 61530 5,092 
-.J 4:S. OX 41101 34,31 t91U •2l01U UO, OX 63,71 .,50,91 •145,CIX 

S/DEPTH• 15 •141827 •141100 •1210110 •8198~ •11802 41904 71002 51449 4,272 
"21n 4015" 33 181 1911" ...... , u1,u 63,61 e4914X •142,3' 

8/D!PTH• 14 •111717 •111151 .9,545 •7116Q •11525 31802 51533 41lU 31017 
41 191 4010I 33151 u,ox ...... , t Jl.51 b:S.ftX w481JX •139141 

S/DEPTH• 13 •81704 •81288 .1.109 •5135~ •t. t 91 i! I 782 41 llO l,l75 z,588 
4t15l J9e61 33,lX 19,0X ...... , 133 I 41X u.sx e4714X •tl712X 

9/DEPTH• 12 •5,7U .5.490 e01715 el.S6t. •181• 11821 21n1 l1184 t. 7Jt 
41121 J914X 111n 1819" ...... , ...... , bl,5x e461TX ...... , 

SI DEPTH=- .1 •Z1870 •21735 •21350 •1,71~ •1415 ,901 s,S5S 11092 1867 
41,U 3'1ZX 3218" ...... , ••••••I ...... , ...... , ••••••x ...... , 

l/D[PTH• 10 1000 ,ooo ,ooo ,ooQ 1000 1000 1000 1000 ,ooo 
'*****I ...... , ...... , ...... , ...... , '*****I ...... , ...... , '*'*'*" 



CASE 5-A 

TA8Lt V•OIMENSlONLESS DRAG 'ORCE COl'IPON!NT flELDee~eD!FJNfD IN EQUATION (25) 
TH!TA II ,o 10,0 20,0 :so,o so.o 1s.o 10010 uo.o uo,o 
ETA/HElGHTa .•z:s ,&OJ .548 •"&S 1257 ,001 • • 111 •1l:U •1l7T 

19.11 1e,u 14'13X •• 9X •2"18X ****•*X 50e9X •t4eftX •32,f.tl 

SURFACt. ""·28' 411784 :ss,on 25e9J9 8e9.i!7 etl9 •21801 •11 a955 •l!ieft4'3 
ze.u 2•,11 20,sx 9,41 •4S.4X ******X 10,21 df.t14X •5917' 

SiDEPTH•t11 431043 401821 34.724 
i!b1 IX 24.51 19,ftl 

S/DEPTH•t10 17,593 551688 30,4'SO 2:s. uo 81450 ,139 
24,11 2:S1ll 17e9X 8,2x •38141 ...... , 

S/D!PTH• 19 l2 1U5 31 ,018 2e.,si. 20.248 71519 1137 •2153• •11.444 •151153 
n,11 22,u 11,n 7181 •3& 18X ••••nx '70141 •27171 •64, lX 

S/Of PTH• ,e 28111• 2&1735 22.•24 17•5•0 be614 .1 n •2,158 •10.019 "ll,332 u,n 21,u it11U 1,n •l1it5X ...... , ...... , •271U •&2, 71 
S/Df PTH• ,., u,o" 221773 19,5&5 is.on •s.n:s .12• •1,e1e .e,bso •ll ,5&0 

N z21u 201u 15181 1,01 t1:S414X ...... , ...... , •2&151 ••l 1:SX 
N sioEPTH• 1& 2010l& 19,075 1•14'4 U1&so 418TZ .11• •la508 .11:s2a .9.830 = iH1U 20101 15131 &,TX 1!1ll151 ...... , ...... , •2&1U •&0,2X 

8/D!PTH• .s t&,J?o 151591 tl. 1635 101178 a,011 .102 •1a222 ••1047 .a11n 
20,•1 1•,n 1"·91 &14X •l218X ...... , ...... , •2517l ·~9,21 

SIDEPTH• •" U188T 12.219 10,592 81197 '51!05 ,oes .,95b •417'i8 •6,473 
i0 14l 14'101 14151 &,u •321ZX ...... , ...... , •25•"' •58 1CIX 

S/Df PTH• el 9,54& 9,098 71854 fl1087 2,392 ,O&b •• 104 .1,51& •41834 
20,u 1e,n 14111 b10l •llt TX ...... , ...... , •ZS12X •57,8l 

S/DEPTH• •l tt,1oa &,ou 51194 41029 11589 ,045 •14b4 e2e37l •3,21} 
1CJ,4'X 18151 1411' 5,91 ...... , ...... , ...... , w2!>10l •57 1U 

S/OEPTH• •l :s,ua z.qq1 2eS85 z,oofl ,793 1023 •• z:so .1. us •t,bOl 
19,71 181Jl 111n ...... , ...... , ...... , ...... , **••••x ...... , 

S/D!PT1'4a 10 1000 1000 1000 1000 1000 ,ooo 1000 .ooo ,ooo ...... , ******l ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CUE 5-A 

TA8L! VI•DIMEN8IONL[SS IN!RTU ,ORCE COMPONENT 'lELDieeeDE,INED IN !QUATIDN Cl6) 
THe:TA • 10 l010 l010 J010 5010 1s.o 10010 U010 1eo.o 
!:TA/Hl!:IGHh .u1 1603 1Sll8 1 4U 12!57 100'7 • 1 l '7'7 •1334 •1177 

u. '7X 18141 14131 6,91 •24181 ...... , 5o,9" •14161 •3216' 

8Ul'FACE. 1000 111822 221241> 30,20 3111>28 341025 24,389 101026 ,ooo ...... , 50 121 4'7 19" 441 u 11 ,n 4 I '7l •l413X •10916' ...... 1 
S/D!PTH•l1l 1000 111555 221os1 

•••u•1 "'. u 4'7,51. 
sioEPTH•l10 ,ooo 101 ll6 191157 26,0tl 35,407 3119'72 

...... 1 4'717" 45,81 42, '7X 31181 '712" 
S/DEPTH• ,9 1000 81816 1618'79 n,so lt.1'77 30,254 22,Ub 91b88 1000 ...... , 0151 u.n 4111' 11,u ., , n •J0171 •110151 ...... , 
8/0EPTH• 18 .ooo '71608 141585 20.1CJ2 21.1n 26e6S~ 201207 8e694 ,ooo ...... , 4'5,5l 43181 40 .u l015l '7 ,JI •29 15% •l06aU ...... , 
S/DEPTH• ,7 1000 6,485 U1448 11,01 23131>'7 23.105 171674 '71669 1000 

rw ...... , 44,61 42,CJI 40.ox 2919X 1111 •28.41 •103131 ...... " 
N 8/0!PTl-I• ,6 ,ooo 51434 101442 14,651 ffJ. '729 19,654 151142 6e6l9 .ooo 
C.Q ...... , n,u 42,11 39131 29111% '71:SI •27,51 •100151 ...... , 

S/DEPTH• .s 1000 41441 8,544 111006 l6e232 u,212 121611 5e54'7 1000 ...... , u,11 41151 se,u 2819X 7131 •26181 •98eU ••••••I 
8/0EPTI'!• 14 .ooo 31499 61'7J4 9.413 121850 121948 10.on 4e458 1000 ...... , 4Z1n 40191 J8 1U 2816' ., 1Jl •21>121 •961SX •••••*" 
8/0EPTH• 13 1000 Z159l 419CJ2 1 ,oC?9 9,55CJ CJ,670 '71559 31355 1000 

••••••• oz, 11 41015' 3'7181 Hin '71U •25181 •CJ4.14fl ...... " 
SIDEPTHl!I 12 ,ooo 1.1u ltlOt lh650 61336 61421 510.3'1 21242 ,ooo 

...... x ...... 1 40121 37,51 u.u 1,n 925,51 •qltCJI ...... , 
S/O!PTH• 11 ,ooo ,852 l164l 2.115 31t5'7 31208 21518 lt1Z3 1000 ....... ...... , ...... " n1n 28' ox '7,JI •2513" ...... , ...... , 
S/O!PTH• 10 1000 ,ooo 1000 .ooo .ooo 1000 1000 1000 1000 ...... , ..... u ...... 1 ...... , ••••••• ...... 1 ...... " ...... , ...... , 



CASE 5d 

TABLE Vll•Dl~ENSlDNL£18 DRAG MO~ENT COMPONENT 'lELo •••• oE,INED IN EQUATION (27> 
THETA • ,o io.o 20,0 JO,O 50e0 n,o 100,0 uo.o iao.o 

- ETAIHUGHh .•n •• os eS48 • U'J .zs1 .001 •• 111 •eJ34 •• 111 
u.11 ia.u l4ell fti'I •24e81 ...... , so,H •l4eftl •Ueftl 

SURFACE 27eSCIJ u. 824 UeH2 1'5~300 418U eOCll •11504 ·!S.101 .7,432 
12,n so.ax 21,51 '1.21 •47.n ...... , 11.u •i!fte41 •58,81 

S/DEPTH•l11 2b, HIO Z4e7'6 u,•21 
28,n 27.Zl 22,:n 

S/DEPTH•leO 20,02 t•,3U lft1AJ1 12,JU 41354 1048 
Zft,81 zs.u l'leU •.n •4t·'' ...... , 

SIDEPTH• ·' 15. 7l8 l41•22 l2e701f Cle HJ 3,0, 1047 •t.2!;1 .s,332 •l>.'f84 
l5,51 23181 se,sx 8,U .s •• .x ...... , ...... , •Z•eOI ··'·"" 8/D!PTH• .e 11.en 11.21• CJ,UT 1.n1 21700 ,044 .,930 .11.us •5,4Jft 
24,ZI 22,u 17,u a.ox •S71'fl ..... *' ...... , .ze.u •ftS 151 

S/DEPTH• ,7 8e7J6 8eJ05 1, us 5elf0 21038 ,on .,,,,,, .3.093 •41lOft 
~ u.zx 21,u lb171 .,,,, •lft10I ...... , ...... 1 .21.:u •U 15X 
~ &/DEPTH• ,& 6,200 5,899 5,0h 3,891 1 • "79 ,Ost •e472 •21234 •Z 1 98l = u.zx 20,11 lb10I 1.11 •!Cle 71 ...... , ...... 1 •H11I •bl,71 

S/DEPTH• .s 4 e 182 J.98t 3e426 2.640 !1016 1024 •1315 •11529 •2 1050 
21 ,sx zo,01 1 s,:n 6171 ...... , ...... 1 ...... 1 •261U .u,21 

S/DEPTH• I 4 2ebl4 21489 a,145 11658 1645 ,016 •1195 ··•67 •l,lO'l 
2018X 1•141 t41H 6141 ••••••I ••••••I ...... , ...... , ...... , 

&/DEPTH• 13 l 144] 1,375 1118? 
. ·'"' ,no .010 .,101 •• s:n •1727 

20 1 SI ...... , ...... 1 ...... , ...... , ...... 1 ...... , ••••••I ...... " 
8/0f PTH• ti 1U1 1603 ,52t 1404 .t5• 1004 •1047 •1238 .,1a2 ...... , ••••••I ...... , ••••••I ••••••I ...... , ••••••I ••••••I ...... , 
SI DEPTH .. '1 1157 ,1so· 1l2CJ 1100 1040 1001 .,012 •1059 .,oeo 

...... 1 ...... , ...... 1 ..... ,, ...... 1 ...... , ...... 1 ...... , ...... , 
S/DtPTH• ,o 1000 ,ooo ,ooo 1000 1000 ,ooo ,ooo .ooo 1000 

••••••I ...... , ...... , ...... 1 ...... , ...... 1 ...... 1 ...... , '*****I 



C:U! 5-A 

TABLE VIII•DIMENSIONLESS INERTIA MOMENT COMPONENT 'IELo •••• oE,INED IN EQUATION (28) 
THETA • ,o 10.0 20,0 30,0 so.o 75,0 100,0 13010 uo.o 
ETA/HEIG"1T• ,6l3 ,603 ,548 ,465 1257 1007 •1177 •1334 .,377 

19.71 181U 14131 6e9X •24181 ••••••x 50191 •14161 sJ2.u 

SURFACE! ,ooo 11a11 13.486 17 ,911 20196b 111514 1la785 41513 ,ooo ...... , 5411X 51141 47,01 s21n 2,n •40,21 •117141 •••••*X 
S/OEPTl'l•111 ,ooo 6,981 131271 ...... , !i,tX 50,U 
S/DEPTHllleO .ooo ' 5. 480 10. 440 14,450 181689 171460 

•••••U so.u 48,21 45,0I 33,51 1111 
S/DEPTH• ,9 ,ooo 4,214 8,084 11.221 1'116b8 Ue928 10.243 4 12b3 ,ooo ...... , 48161 46,81 43,61 321'5X 1.n .33,51 •119,91 ... u•x 
S/O!PTHa ,8 ,ooo 1,206 ,,.133 8,544 111263 10,851 8,093 :51418 .ooo ...... , 41121 45,0 u,n :u1u 7131 •ll16X •llle&x ...... , 
S/Df PT"1• .1 ,ooo 21164 4e5i9 6,326 81407 81203 61193 21650 ,ooo 

~ ••••••I 46,0I 44,21 41,21 lo.ex 1.n .10,ox •l0816X •••••.•X 
~ S/DEPTl'lll 16 ,ooo 11680 l.224 4,'514 61041 4§,959 4,547 11967 ,ooo ..... ••••••I 44,81 43111 40,21 Jo,ox 7131 •2811X •104131 ...... , 

S/OEPTHa .5 ,ooo 1,134 z.uo s.osa 411 u 4.098 3,155 1. 378 ,ooo ...... , 01n 42,21 39,JX 2914'.¥ 7,31 •27161 •100t7X ...... , 
S/DEPTHa ,4 .ooo 1709 l 1H5 11918 21594 21602 21018 ,888 1000 ...... , ••••••I 41,111 38,61 28,91 1.n •26,71 ...... , ••••••I 
S/DEPTH• ,3 ,ooo elU ,754 t. 062 . l e44l 11454 t e 134 1502 .ooo 

····••I ••••••I ...... 1 38.0l 28151 1.:n d61U ••••••x ••••••I 
S/DEPTH• 12 ,ooo I l 7l 1331 ,466 .us ,643 ,504 1224 .ooo 

•••••U ....... ••••••• ••••••• ., ... *X ••••••X ...... , ...... , ...... , 
S/OEPTl1• t 1 ,ooo .ou .os2 .1u 1158 1160 ,1z• ,o~o ,ooo 

..... u ...... , ••••••• ••••••X ., ..... ••••••X ....... • •••••• ....... 
S/D!'.PTHI! .o ,ooo ,ooo ,ooo ,ooo .ooo .ooo 1000 .ooo 1000 ....... ••••••I ••••••I . ...... ., ••• *' •••no: ...... , ....... ...... , 



CASE !51~A 

TABLE lX•OtMtNIIONL!SS DYNAMIC PRESSURE COMPONENT FlELo •••• oEFlN~D lN !QUATJON (29) 
Tl-!ETA II .o 1010 2010 3010 so.o n.o too,o l3010 seo,o 

- !TA/HEIGHT• ·•23 ,603 ,548 ,4H 1251 .001 •111? .,334 .,Jn 
u,11 u,u 1413' •,n •24e8l ••••••I $0,91 •l4eH •32,H 

" 
SURFACE t ,Uc. 1.201 l,096 ,•30 .515 ,01s .,354 ··••I •1754 

lo.21 ia,u 14111 1,31 w2'111l ••••••I 52,21 •14151 •:U,91 
SIDEPTH•let t,Ul t,t97 le09J 

u,u 18121 14151 
8/DEPTH•l10 11171 11144 t.049 ,902 1514 ,015 

ta.ox u.•1 ll13' •• 71 •22181 ...... " 
8/Df PTH• ,9 t,128 t.n& l,010 ,874 e5ll .u:s .,339 •1btil ., 7'51 

h18l t 5,71 ll14I b,U •20t41 ******I 52,11 •l4e5X •33141 
Si DEPTH• i8 11085 11051 ,976 184' 1508 ,on •tll9 •e#J48 •,740 

15.71 1417" 11161 6101 •1814' ...... " 51141 •UeSX •31151 
SIDEPTH• ,7 11044' 1,022 ,946 1eae 1504 ,062 .,101 •1615 •• 110 

N 14, 11 u,n 10191 s.u •Ue11 ...... 1 so,n .12.11 •29 181 
~ SIDEPTH• 16 t .ou ,993 ,92t .so• .sot ,on •e28f:i •1621.1 .,121 
N u.81 U,91 10.n s1n •t'h31 •211.81 so.ox •t210X •il,41 

SIDEPTH• ,5 ,99t 19Ct8 ,900 ,19! 11198 1081 •1274 ··•t4 •• 714 
u,01 u.2x 9 1 61 s,01 •1412' •198,U 49,41 •ll1CIX •27 1 2X 

S/Df PTH• ,4 1•10 ,948 ,88! 1780 1495 ,088 •12b4 •e601 .,101 
U,41 1l161 9,21 4,81 •llell "'112.11 48,8" •l01fn •26121 

SIDEPTH• .J 1954 1•12 18U .110 14ffl 1093 •1256 •1601 • 1 703 
lt1•1 ll1ll 8181 416' •12161 •lSS,21 48,41 .10.u •25,51 

SI DEPTH• .2 ,942 .•21 ,8bO .TU ,492 ,097 •• 251 ··59b •,699 
11, !:ii 10,81 8,51 4, '.SX •12121 •1441ll 48111 •10,31 •24,fll 

SIDEPTH:& .1 • q Jr; .•ts 1854 ,75q .a en 109'1 •1248 •1594 11,091 
111n 10161 8,4, 4,41 11 11.•1 •138,21 4119" •l01U •24,ol 

SIOEPTH• .o ,9.H 1912 1853 ,757 1490 .100 •el41 .,5q3 •,ft96 
lt12' 10.51 a,:n 4141 "11.&1 •l3613X u ,ex .. 10.u •24,Sl 



N 
c,,J 
w 

THETA• 

CASl 5-A 

TABLE ••VARIABL!I OEPENOING ONLY ON PHAS! ANGLE 

zo.o .so,o so.o 

(l) DIM~NSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVf THEORY REPRESENTATION•••• DEFINED IN !Q.CSS> 

180.0 

suRFACF. ,ooo ,002 .oos ,oo• ,001 .ooJ •• ooz .,oo• .,ooo 

CZ) DlMENsIONL£ss KIN~M~TIC FREE SURFACE BOUNDARY CONDITON ERROR 
STR~AM FUNCTION TMEORY REPRfSENTATIONee•• D!FIN~D IN fQ,(35) 

SURFACE eOOO .ooo eOOO •eOOO eOOo • 1 000 1 000 eOOO •eOOO 

( :5) DIMENSIONL~SS DYNAMIC FREE SURFACE BOUNDARY CONQITION ERROR 
LINEAR WAVE THEORY RlPR!SENTATION •••• DEFINED IN ro.<s•> 

SURF AC! .oos .on .001 ,002 .ooo •• 001 .,002 •• 001 ,001 

(4) DIMENSIONLtSS DYNAMIC FREE SURFACE BOUNDARY CONQITION ERROR 
STREAM 'UNCTION THEORY REPRESENTATION,,,, OEFIN!O IN fQ,(lJ) 

SURfl'ACE •• ooo ,ooo ,ooo ,ooo ,oo~ •• ooo .ooo •• ooo •• ooo 



CU! 5wA 

TABLE XI•OV!RALL wAVE PARAMETERS,,, DO NOT DEPEND ON PHA8! ANGL! OR ELEVATION 

(l) DtMENSIDNLEIS WAY! LfNGTH 
0£FINED IN EQUATION CST) 

• 541 c tall) 
:. CZ) DtMENSIONL!SS AVERAGE POT£NTlAL ENE.RGY 

D!~lNED IN EQUATION (38) 
,ou ( •OeH> 

(J) DIMENSIONLESS AVERAGE KINETIC ENERGY 
DE,?N!D IN EQUATION cs•> 

,088 ( .1,111) 
(4) DlHENStONL!IS TOTAL AV£R£GE ENERGY 

DE'IN!D IN EQUATION (40) 
•••• ( •4101) 

(!) DIM!NStONLESS TOTAL AVERAGE ENERGY HUIC 
DE'INED tN !QUATlON (Qt) .a.. ( ... ... , 

c•> DtM!NSIONLEIS GROUP YfLOClTY 
~ D!,INED tN EQUATION (42) 
(;&) ,8'• ( •ell) 
~ (7) OlMENSIDNLES& TOTAL AV!RAG! MOMENTUM 

D£FIN!D IN EQUATION f QJ) .•u ( dtll) 
(8) DIMf.NSIONLEIS TOTAL AVERAGE MOMENTUM Fl.U>C IN WAVE DIRECTION 

DEFINED IN EQUATION (44) ,,, t,2S8 < •5,il) 
DIMENIIDNL!SS TOTAL AVERAGE MOM~NTUM l'LU>C TRANSVERSE TO WAYE OtRECTlON 

Dfl'INED lN EQUATION (45) 
,JU c •Tell> 



"' CA) 

c.n 

CAif 5•A 

TAILE MICCONT)•OVERALL WAV! 'ARAMiTERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

t (10) DIMfNllONLESS ROOT M!AN IQUARl KINEMATIC FREE SURFACE 80UNDARV CONDITION ERROR 
D!~INtO IN SQUATlON C4•> 

Ll!tlUR ,00448l STR!AM FUNCTION ,000000 

Cl&) DINfNSJONL!SI ROOT MEAN SQUARE DYNAMIC 'REE SURFACE BOUNDARY CONDITION !RROR 
D!,INfD IN !QUATION (47) 

LINEAR e00h9Z STREAM f'UNCT!ON ,000059 

CU> DIMENllONL!SS MAXIMUM KINEMATIC ,Rf E SUR,lCE BOUNDARY CONDITION !RROR 
D!FINED IN EQUATION (0) 

LlNEAll eOOltlU STREAM FUNCTION ,000000 

(lJ) DlMENSIONL!SI MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
D!FIN!D IN !QUATIDN (41) 

LINEAR 1002'17 STREAM 'UNCTION 

Cit> DJMENSIONLESS KINEMATIC 'REE SURFACE BREAKING ,ARAMETER 
D!FINED ZN EQUATION (48) 

LINEAR 1112021 STA!AM FUNCTION 

Cl!> DJMINllONLf88 DYNAMJC 'REE 8URFAC£ BREAKING PARAMfTER 
DEFINED IN EQUATION (49) 

LINEAR ,osou2 STAUM !'UNCTION 

,OOOUft 

, U8051 



CUE 5.a 
TT~ ORDER STREAM ,UNCTION WAVE THEORY 

DEFlNlTlONS 
LO • D!!P WATER WAVE LENGTHt CALCULATED 'ROH LlN!AR WAV! THEORVt L0•CG/b,l8318)•T••z 

H a WAYE Hf!GHT G • GRAVITATIONAL CONSTANT 
T • WAYE 'ERlOD X(N) • NTH ST~EAM ,UNCTION CO!~'tCl!NT 
OPT • ~ATER DEPTH L • WAVl Lf.NGTH 
Pl! 8 YALU~ 0' STREAM ,UNCTION ON THE FR~E SURFACE 

MAY! CHARACT!RISTlCS 
H/LO • ,Ol•505 DPT/LO • ~050000 
H/DPT • ,3too•• 
L/LO • ,5••ot• PSl/CG•H•T> • w,OOJ854 

LISTING OF DIMENSIONLESS STRtAM FUNCTION COEfFlCl~NTS 

X( l)l(H•T•G) • 
X( lJl(H*1'*G> • 
X( 5)/(H*T*G> • 
X ( 7> IC H*T•G> • 

•1581511•01 
•• 11tt1oa.02 
•• &oS4l4•04 

1 l&lHl•O• 

*< 2)/0~•T*G> • *< 4)/(HtffG) • 
*< •>1CH*T*G) • 

•,882310•02 
•• U404t•03 
•• 110024906 



CAS~ 5e8 

TABLE I•DIMENSIONL!SS HORIZONTAL Vfl.OCITY COMPONENT 'IELDeeatDEFIN~D IN EQUATION C21> 
THETA • ,o 10.0 lO,O so,o 5o,o 75,0 100,0 uo.o 18010 
ETA/HEIGHT• t 716 i•n ,5112 ,420 1150 .,011 •119b •e2b9 .,284 

10, u a•,n u.u .1.01 •114tU zu 1 n '55, 11 •42,n •15181 

SURFACE 9,268 8,684 7,192 5,3l3 I e840 .,8CJ4 •21!20 .z,981 .J,142 
31,91 28.n tT181 •2101 •tt51:n zn1n 54,U •451U •71,91 

siD!PTH•1e2 8,144 a,:u2 7t111 
21.n 25,JI 16191 

S/DEPTH•l1l a1u11 71780 •• 716 5a181 
as,11 u.n 14,51 •21U 

SIDEPTH•StO 1ab'1 1.118 belb9 4,991 11889 
22181 20111 121&1 •2161 •101121 

S/D!PTH• ,9 11ZZ! b191' b10b1 41820 11958 •1784 •2,194 
ao,u 1a,n 11,u "'• u w881:SX zn.sx !14 16X 

I/DEPTH• i8 6,850 6,!16 S,805 41 6U 21011 •1&45 •21091 .2.951 .3, 124 
N u,sx 1614' '·"' •l16X •78141 '524,01 531H •441191 •18,U 
c..J S/DEPTH• .1 6. 534 61285 5,580 4a535 !1051 •1'527 .2,001 •Z19t7 •31106 
-.J l61U 14111 a.n •4a01 •T017X 367. 41 sz.n •41101 •75141 

S/DEPTH• ,6 6a270 61040 s1no 4,420 21080 •1428 •11923 .2,886 •31089 
15101 u, 11 1,u •41,41 •b4,TX ...... , St 1'1 •41151 •72151 

S/Df PTH• 15 61052 5 1839 s,u2 4,UJ 21102 •1147 •11858 •218&0 •31015 
U1U l 1181 6101 •4,81 •60101 ...... 1 s11u •401U •701U 

S/DEPTH• I 4 5,878 !J,678 51106 41245 21117 •1281 •118041 •21819 •:S10&3 
12 141 101u s12x .s.u •Sb14X ...... , 50i4X •39101 •68 12X 

S/DEPTH:s t3 ~174& 511§55 51009 41184 21128 •• 211 •l17b3 •21822 •31054 
1t 141 9181 4151 •S1llX •S'S18X ••••nl ll9 I 91 e38 1Z-X eb&, 7X 

8/DEPTH• 12 516SS 51468 41940 41141 2. tJ5 •1199 • 11 733 •21809 •31048 
101 Tl •1 ti 4101 •5151 •52101 ••••••I 49141 •37161 •b516I 

8/DEPTH• 11 5,597 !1416 4 I sqq 41115 211'58 •1178 •1111& .2,eo2 e3 1043 
10111 e,n l17X •517l •'50191 ••••••I 119121 •lT121 •64191 

S/OEPTH• 10 s1n9 51399 41886 41106 2.1110 •• 111 •l,710 •21800 •11042 
10,21 8,61 :s.u •S 1TX •S01'5X ••••••I 49111 •371U •&4 I 7X 



CASE ~•B 

TABt..E ll•OIMENSIONLESS VERTICAi.. vet..ocnv COMPONENT 
I 

FlEL.o •••• oE,lNED IN (QUATlON (22) 
THETA • 10 10,0 20,0 30,0 50t0 n.o 10010 uo.o 180,0 
ETA/HEIGHT• , 716 1b1J 156! 1420 1150 •• 011 •1196 •12b9 .,2811 

:so,u a618' 16,111 •3101 •ll41U i«>? 1 n ss1n •4213l •75 181 

SURF' ACE 1000 210811 31 s80 4.289 le9U l1llSZ 1,zs2 1343 ,ooo ....... &811' n1n 56,U 3o .n •301U .u11u •39219X ...... , 
8/DEPTHll 1'2 .ooo l 1909 31487 ....... H1U u1 n 
SID~PTH•11l .ooo le656 3. 034 3,9:S5 

••••••• u.o 60,U 55,61 
8/DfPTH•l10 .ooo 1 t43l 21Uo 3,428 31b88 ...... , 61191 '91ll 54121 :5418' 
&iDEPTH• 19 ,ooo l1Ut 21u1 2,9b9 11240 21213 l 1225 ....... 60,61 s1,n 52191 111n •18,71 •U417X 
SIDEPTH• 18 ,ooo 11050 119"0 Z155o 21818 2,011 le 104 1314 ,ooo 

N ...... 1 59111 56,U 51181 33,11 •17.81 •I 1"141 w40.J.41 ....... 
w 8/DEPTHll 17 1000 ,en l164t 211u 21418 117.Z 1978 1281 ,ooo 
CD ....... 58,!I S5,51 '.!10,71 3Z14X •17101 •1111,91 •38717' ••••••I 

S/D!PTH• 16 ,ooo ,717 l1Jft& 11808 21038 11507 ,841 1246 1000 ...... , 57,21 54,61 49,81 31181 •lb141 •lll1U •3741 Tl ...... , 
S/D!PTHa ,5 1000 ,ne 11 ll l l,474 11674 11253 ,111 1208 1000 

..... u 56141 53.71 4910X Jt. 21 •l518X •108111 ••••••1 ••••••• S/D!PTHll I 4 1000 ,09 ,871 11158 l I 324 1.001 ,sn .t69 ,ooo ....... ss1n 53,01 48,31 :so.ex •15151 •10511" ••••••• ••••••• 
S/Df PTH• .1 1000 ,J46 1643 ,es• ·•84 1749 1432 1128 .ooo' ...... , 5'1U 52,51 47.81 30,QI •l51H .1o:s1n ...... , ••••••• S/DEPTH• ia 1000 1221 14l4 15~5 1652 1499 12n 10&6 1000 ....... 14171 5i1U 411!1 101u •l510I •l 021H ...... , ••••••• 
siD!PTH• 11 1000 .111 1Zll ,281 in5 1249 ,145 1043 .ooo ...... , ...... , ....... 4112" 10,ox •14181 ...... , ••••••• ....... 
S/DEPTH!I .o 1000 .ooo ,ooo 1000 ,ooo ,ooo .ooo 1000 .ooo ...... , ...... , ...... , ••••••• ....... ••••••• ...... , . ..... , ••••••• 



CASE 5•8 

TABLE Il?•OIMENSIONLfSS HORIZONTAL ACCfLERATION COMPONENT FIELD.,,.DEF?NED IN EQUATION (~3) 
THETA • ,o 10,0 20,0 10,0 50e0 1s.o 10010 uo.o 180,0 
ETA/MEIGHh ,716 ,671 ,56! ,420 • t 50 •• 011 •1196 •1269 .,i84 

.so1u Z6181 16,U •l 10X •1141 u 267,11 S51n •42e3X •7518" 

SURfl'ACf .ooo 281227 471918 561418 491500 281166 l :s. 502 le523 1000 
•••••*X 79 111 7511" IJ91U 45. 8X •24.JX •115,5" •6i9e6X •••••*X 

S/O!PT"l•l1Z ,ooo 2fJ10l6 46 18Zt ...... " 7714" 75,U 
SIOl!PTH•1e1 ,ooo 2i,9Z'5 411516 5Z 1694 ...... , 75,2X 72,9X U1n 
S/D!PTH•l10 ,ooo 20,319 311061 41,512 4'71 '786 

••••••X n.u 701'11 o612X 46,U 
SIO!PTH• 19 1000 181130 31.285 43.209 45109'7 &!81401 11,n:s ...... , 10191 68,!51 64111 4!5. u •17151 •l65,9X 
S/OEPTl'HI .a ,ooo 161299 JO 1114 39,515 42." 0 C?S,600 14,571 3e884 .ooo 

N ••••••x b8,U b61U 62,0X 4Je8X •ll·"" •l43,8X w55le81 ••••••X 
Cool.) !/DEPTH• ,7 ,ooo 14,780 27,473 361413 401624 28,680 U,283 41225 ,ooo 
CQ ...... , bf>. 51 64,21 59,9X 42151 •l01ZI •12710X •4881 u ••••••I 

SIOEPTH• .6 ,ooo 131533 &!5,297 H,841 3818:54 28,b82 1'51871 4,5z11 1000 ...... , U 1lX b21U 57,9" 4113" •117" •114101 •438191 ...... , 
S/OEPTH• .s ,ooo lii?1526 211535 31,745 37.334 &!81&38 1&1347 41778 ,ooo ...... , u,n 6011" 'Sb, u 40121 •51&1 w1041U •402101 ...... , 
S/Of PTM• . " ,ooo 11, 7311 22114'3 30,085 361119 281571 16 I 722 41986 ,ooo ...... , 60,51 58141 54,SX 3912" •4141 •9b16I •l7415X ...... , 
S/Of PTt1• .3 ,000 u, u8 21.096 28,826 351180 28,501 17,004 51149 ,ooo ...... , 5q,ox 57,0X 53,21 38a'3l •l1lX •9t.U •354e6X ••••••X 
S/O!PTM• ,z .ooo 101722 2013bJ ZT,944 341514 28,442 11.201 512b6 ,ooo ...... , 57,qx S5,9X s21zx lTaqx •21bX •8T 1n •341'21 •••••*X 
S/Of:PTH• • 1 ,ooo 101471> l9a9lO &!7,422 34ellb 2e.uo1 171117 51336 1000 ...... , s1.n ss,ai s1.u n,sx •2e2X •851U •3ll14X ******" 
S/OEPTlof• 10 ,ooo 10,395 lqa787 27.249 3'51983 28,389 171355 51lbO .ooo ...... " Sb,n ss.ox Sl 14X n.u •2101 •8414" .310,ex ******" 



CASE ~i.,9 

TABLE lV•DtMtN8tONL£S8 VERT!CAL ACCELERATION COMPONENT FlELD 1111DEFlNED lN EQUATlOlll (24) 
THETA • 10 10,0 2010 30,0 50.0 1r;10 10010 13010 180,0 
ETA/HElGHt. ,7llt i•Tl 151tZ ,420 .1so •• 011 •tllfb •ei!b'l •1284 

10,u 2•.ax 11»,u -:s.ox :•1141U 2u,11 55,71 .az,n •75981 

SURFACE e5:S,,l§ •Gft,q45 •291803 •10.060 11.1111 21.ass l4el9l 51006 21622 
•5,u 61,U u,21 •48191 1so.11 101.u u.ox .221121 ••••••I 

SiDEPTH•t1l •49,481t •141061 wl9,3q7 
621s1 58,81 GZ,41 

S/DfPTH•l1l •44,108 •3•1535 .21,u:s •l0.401 
•t,41 57181 42111 •35151 

S/DEPTH•1t0 e3CJ,Ol2 .:ss.166 •241706 •l0,498 14197CJ 
•o,o 56,91 "211X •2t1n ts&. ox 

8/DEPTH• I' •341201 •:S0,1181 •2C?11•0 •101183 l t.846 1,,.95 u,81e 
511,51 51»1U 021n .u.ox lltG1U 100.n 51121 

S/DEPTH• 18 dl1,bb' •2ft 1,81t •19,uq w9,5C>2 91311 tf>,833 l2e2H 4,574 2,426 
N se,u 55111 u,21 ••191 112.11 100,n s2.2x •2281 u ...... , 
~ S/DEPTH• ,7 .as,11' .Zl,174 •171100 •.8.715 712SCJ 141211 t0,656 ca.oat 21181 = 57,81 so1oi 42,0I •2151 181181 tos.u S'S,OX .-211111 ...... , 

S/DEPTH• 161 •lt .336 •t•.112 •141S18 •'71700 51596 1l 17CJ9 91093 31556 l ,913 
57101 51191 41181 in l9l1U 106.11 53 I 71 •208151 ...... , 

S/Df PTH• ,5 .17,479 •16.040 .12.0&2 •61561 41240 CJ,S6S 71545 310011 1,f»24 
S1!1 1:SX 5:S,31 41 1H 3,0X 200141 106161 54,21 •201121 ...... , 

S/Of PTH• . " •U1 781 •l21•'76 •'161'7 •5.3]8 3• 12• 7,1178 61013 21429 1,319 
55181 52181 "'·'' "· 71 

2091 ti 107,0X 54161 ...... , ••••••I 
siDf PTH• ,3 •lo.225 w9 1416 w71183 •41051 2110 s.5o7 4,495 t 1837 11001 

55,41 52141 41121 51CJI ...... , 1071:51 55,01 ...... , ...... , 
S/DEPTH• 1Z •617•2 ••.ua 

·"· 771 
•l,1l2 113"2 3,624 2,,90 la232 ,•'73 

sis.ox 5211' 41 ,ox 617' ...... , 107161 55,a ...... , ....... , 
S/DEPTH• .1 •3.lfl5 •S1104 .2.se2 .1.1•7 ·•75 117'17 1140 1•18 .338 

54181 52,0I ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• 10 1000 ,ooo 1000 ,ooo 1000 .ooo 1000 1000 ,ooo ...... , •••••U ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 5•8 

TABLE V•DI~ENSlO~LESS DRAG l'ORC! COMPON!NT FIELD11 1,DEFtN!D IN EQUATION C25> 
TMETA • 10 1010 20.0 3010 5010 7510 10010 13010 18010 
!TA/HEIGHh I 716 1673 1562 14i0 1150 .,011 •1196 •1269 •1284 

Jo1U l6181 U,41 •3101 •llll1U 2671n ss111 •42131 •75,U 

SURI' ACE 591083 53 1096 381981 23,7bl 41510 •• 200 •31281 •71341 •81415 
n.11 35121 i01U •9111 •lOt121 ...... , 751U •8&121 •159171 

S/OEPTM•l12 Sl16"7 •81594 181000 
32141 2'121 l8 1U 

S/DEPTH•11l 45,5lt u.tz1 331226 221000 
29,tl z•.s• 15,21 •8181 

SIOl!PTH•l10 Jl11HG 1•1415 28,9411 1•1114 lh:S06 
2810X 24111 13171 .9,JI •l'lt 151 

S/DEPTH• 19 33, ?s. 311313 251086 111009 3193• •1151 •31161 
26121 211ox 12,n •9181 11S6t.GI ...... , ?&1n 

S/DEPTH• 18 i81&11 2b1825 211se.tt 1"1 fbO 3,541 •• 100 •21108 w61'!i04 w7 154l 
~ 24, 11 i?l1•I 111zx 1110121 1111531 u ...... , ...... , •95181 •1871 Tl 
~ 8/DEPTH• ,, 241Jl8 zz.us 1815211 lZ164'1 3, tz8 •1065 •21290 •511143 •&1571 .... 2J.41 l01ll 101u •10161 11146131 ******I ...... , •94101 •181191 

$/DEPTH• 16 201244 181901 J 5 1li4 10,641 21702 •t043 •11905 •41801 •51011 
22121 1111n 91n • 1l 101 '**'**' ...... , ••••••n •92141 •180161 

S/DEPTH• .s 161451 151371 1'!1506 e, 111 21264 •10Z8 • l 1548 •l1976 •llt6fll 
21,s1 181SI 8,51 • 11131 '***'*' ••••••I ••••••I •91121 •l 1'7,91 

S/DEPTli• . " 121898 121065 91U6 61897 t.81 q •1018 •112u •31164 .s, 1111 
l0,51 171&1 8101 •111 1.n '*****" ****••I ...... , .,qo1 u •1'75171 

SIDEPTH• 13 q1524 81914 1,281 51122 11368 •1011 .,5q5 •213~4 •2,784 
1q1111 11,ox 7,51 •11,11 , ••••• 1 ...... , ******I ••••••x ******I 

S/DEPTl1• .2 61280 51880 Cl180CJ J.391 ,qt4 •• 001 •,590 •11511 •l,853 
U151 l61U 1121 •11181 '****H ....... . ..... , ••••••x •••n•x 

S/D!PTH• 11 J1lU 21921 2 1 391 ,,.88 1458 •1001 .,2cn •1784 e 192• 
u121 ••••••I ••••••I ...... 1 'l'*UUX ...... , ...... , ...... , ...... 1 

S/DEPTH• 10 ,ooo 1000 1000 1000 1000 1000 1000 1000 1000 
•••n•1 ...... , ******' ••••••I '1'*****" ••••••I ...... , ...... , ******X 



CASE '5•8 

TABI.£ Vl•DlM!Nl!ONl.!IS lNtRTU ,ORCE COMPONENT Fl£~D,,,.D!FINED lN EQUATION Cl•> 
TH!TA • 10 to,o 2010 30,0 5b10 T5,0 100,0 UlhO uo,o 
£TAIMElGHT• e'PU ,UJ ,5U ,420 e150 .,on •• 1•• •• a•• .,zu 

so,u Zft,81 i•.n •l,Ol •110111 , • .,,n S5,Tl .oa,11 •75,81 
.... 

SURFACE .ooo t•.1111 Jllel75 u,o•• 01.us ZT I •71 1a,•u 411244 ,ooo ...... , 10,u tto,U !•,n 371U •17,H elUeH d801H ...... , 
SIDEPTHlllti ,ooo 181051 Sl,Oh ...... , u,n .5,JI 
llO!PTHO, t ,ooo u.•o• zt,o5• J81608 ...... , u,u u,n 5t10l 
SID!PTH•110 ,ooo ss,uo 25,U2 J3,fl02 3~8,51 T ...... , u,:n u,ox 57181 "'·01 
l/D!!ltTH• •• ,ooo tl15SO u.uo 2•,on r:· 25,6'1 14,50 

••••••I U,Ol "°• 71 5•,71 •b.71 .10•. 71 
II DEPTH• ,e ,ooo •.au t814'iS 241•18 91488 22,842 13,177 l1H2 ,ooo 

I-.::> ...... , •t.8' 591.X 55,H 4h81 •'5,&X .io1,•1 .:sto1•1 ...... , 
~ SID!PTH• ,7 .ooo 812ft0 15,580 21. 14• 5,324 lCf,977 11.u:s l14H ,ooo 
N ...... , •o,n 58,H !Ul.7' •·21 •41 'Pl ••'7121 -17'51•1 ...... , 

S/DIPTH• . ,, . 1000 •1847 u.•as 171•3'7 21,:sss t7. 1 o• so,12s l,Q418 ,ooo ...... , ''·" 57,•l 5J,8l h.n .s,•x .cn,n wlb314X ...... , 
S/DEPTH• ,s 1000 '5,54• 101107 14 I J6Z .71547 141242 a,su 2e58l ,ooo 

'*'**" se,n 5•,ex 51.tl :se.:sx .:s,sx ·•o,ax -351121 ••••••I 
siDEPTH• •" 1000 4,334 8,22• ll 1274 •11877 ll 1382 &,as• 2e094 ,ooo ...... , 58121 se.,21 52151 58,0X •2191 •88,51 ...... , ...... , 
S/D!PTH• ,3 1000 J, 192 b10&ft 8,332 .101314 81528 51172 11587 1000 ...... , 57,U S5,U !52101 n.n wl,51 •86171 ...... , ...... , 
S/D!PTH• .z 1000 z.1oi J,,,,, 5149• 6183! 5,681 :S,4•l l106ft ,ooo ...... , ...... , 55,5' s1,n n.n .2,11 •85151 ...... , ...... , 
S/D!PTH" .1 ,ooo 1.04a 1.,'83 z11u S140l 2,nq l 1 7JU 1535 ,ooo ...... , ...... , ••••••I 51 151 n,u .2,21 ...... , ...... , ...... , 
8/D!PTH• ,o ,ooo 1000 ,ooo ,ooo .ooo 1000 1000 ,ooo ,ooo ...... , ...... , ...... ,. . ..... , ...... , *'"'*I ...... , ••••••I ...... , 



CAI£ 5•8 

TABLE Vll•DJMENSS0NLi88 DRAG MOMENT COMPONENT FJELDeieeDE'INED JN EQUATION Cl7) 
TMETA • 10 1010 2010 :S010 ~o.o 15,0 lOOeO U010 11010 
UA/HEIGMh ,116 ,us e5U .uo 1150 •• 011 •1.196 •·l•' •• z111 

Jo, u i61H 161111 •J10I •l14eU 261111 55,11 -42131 975,81 . 
SUR,ACI 441IS8 391 uo l61'79 15107l 21287 •1147 •11653 .:51358 •J1 782 

"8141 U1n z•1n .a,21 .2se.u ...... 1 ••••••I .ao,11 •l4l1ZX 
SiDEPTH•teZ JfJ1Hl J31565 zs. 7'2 

JT,21 34101 21131 
8/0EPTH•lel l8eJ67 26t tzl zo,n1 u1011 

JJ,'11 S0 141 te.n •1161 
S/OfPTH•leO 211&00 zo1ua 1'5180Z 10,JU 2.011 

:St141 2&,01 16,111 •&121 ••••••I 
Si DEPTH• 19 16150 1 s,szs 1Z1 llO 81016 11725 •• 101 •1154~ 

i91U 2s,n SlleH •81C1I ...... , ...... 1 ...... , 
8/DEPTHI 18 l2 I JJ{t l1e455 •,us 6,au 1,no •1058 •tel51J •le648 .:s,01111 

~ ZT1U U1U ll10I ·•·51 ••••••I ...... , ******I "''•"' •l•s,u 
~ SiDEPTt4• .1 e,•n 8,SS4 6,705 4,575 11081 •1032 .,845 d,ooz •2,3U1 
~ i5 1 ZI 22,u 11,u •10,0I ******I ''***•I ******I ...... , •189181 

S/Df PTH• 16 6el14 518H 41750 31212 1803 •• 011 .,!;114 •11455 •11••2 
2S 161 201.x 10,n •101" flff$UI ...... , ....... , ...... , ...... , 

S/Dl!:PTH• ,§ 41226 :S.946 s, 19, 212ll 1563 •100• •1398 .1.001 •1,170 
22111 l•1n 9,31 ...... , "'*****' ******l ...... , ...... , ...... , 

S/OEPTH• 14 2,6H 21454 11••• 11395 .1u •1004 •124'7 .,.,,, •1146 
21121 1812' ******I ..... u ...... , ******I ••••••• ...... , ******" 

S/D!PTHll tl 1140 11350 11101 1713 1205 •1002 •1136 .,355 .,418 ...... , ...... , ....... ...... , *i*****X ...... , ***'**" ...... , ....... , 
S/DEPTl-4• 1Z 1613 t 1590 1483 ,340 10 1H •1001 "' O!>q • e 157 •,185 ...... , ...... , ...... , ...... , ....... ...... , ...... , ••••••l ******I 
&/DEPTH• 11 1156 1146 .uo ,084 .021 .,ooo •101s •1019 •1046 ...... , ...... , ...... , ******" *,***'*" ...... , ....... , ...... , ...... , 
S/DEPTHl!i .o ,ooo 1000 1000 1000 .ooo .ooo 1000 .ooo ,ooo ....... . ..... , ******I ...... , ..... u ...... , ....... , ...... , ...... , 



CUE S•B 

TABLE Vlll•DJMENSlU~LESS INERTIA MOMENT COMPONrNT FIElo.,.,DEFlNlD IN EQUATION (28) 
THETA • .o 10.0 zo,o :so.o 5o.o 1'5,0 100,0 uo.o 18010 

: [U/HEIGHTm ,YU ,u1 .562 .iazo t150 •• 011 ., 196 •1269 .,C?84 
101U 211181 16,"X .:s,ox •1l4eU 2b7, 7X i;,;,n •42e ll •7S,8X 

SUR, ACE ,ooo t4,o8t 24 1l5t 'iY,651 u,:ns u,ua 61621 11716 ,ooo ...... , "'·" 10,111 u,sx S41H •l1,4X •144,01 •39713' ...... , 
S/DEPTH• l 12 ,ooo u,s9• a1,11J2 

******X 70181 68,9X 
S/D£PTM•te1 1000 •• 787 181076 n,101 ...... , 6816' 66,31 61181 
SID!PTH•110 ,ooo 71!11• tJ.•52 181"40 20.1102 ...... , 67,ox o4 1 &X oo,n 4z,n 
S/O!PTH111 1• ,ooo !,694 10,613 141130 1Se•90 St 1579 ,,,sz• ...... , 651'.U e3 10l !18,81 41 eTl ••• u •l 1'12l 
SI DEPTH• 18 ,ooo 41212 7,lfi!O so,0111 u.ase • , t '!ifJ 5,Uo 11478 ,ooo 

~ ...... , n1n •t,n S7,U oo,n •7,lX • ll 0 •• , •42514l ...... , 
~ S/D(PTH8 17 ,ooo l106T Sa ht T,TH •• u:s 7,001 4,006 1 e lT4 ,ooo 
lf:'o 

**''*" u,n 601U se.,u 4011' •6,0l •104,tl ...... , ...... , 
SID!PTH• 16 ,ooo 2et47 4,ou 5,487 6e551 5,Ul 2e994 ,ea• .ooo ...... , u ,ox sa.n 54,'ll l'J14l .u,8x •CJ8,Sl ...... , ...... , 
tiD!PTH• .s ,ooo t ,uo 2,104 J,UJ Ae4Stl . :S,56fJ 2.101 1634 ,ooo ...... , 59181 n,n 53,n )8181 •4,01 •94,01 ...... , ******' 
S/DEPTH• 14 1000 1885 le67" 2,2•2 21804 2,21• l elb! e4tll ,ooo 

*****U ...... , !H». n SJ,OX :sa.n •3,ll ••0151 ...... , ...... , 
8/D!PTH8 ,J .ooo ,484 1920 l 14162 te556 1.280 ,773 e23b .ooo ...... , ...... , ******I ...... , n,n ...... , ...... , ...... , ...... , 
S/D!PTH• .2 .ooo 12u 1401 1552 ,us 1 5U i JO 1106 .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
I/DEPTH• el ,ooo 1052 iD9CJ .131 I 170 114l 1087 1027 ,ooo ...... , ...... 1 ...... , **'*'*' ....... , ...... , ...... , ...... , ...... , 
I/DEPTH• .o 1000 1000 1oon .ooo 1000 1000 .ooo .ooo .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



.. 

CAS! 'hB 

T48L[ IX•DI ... ENSION~!SS DYNA ... IC PRfSSURE COMPONENT FtELD.1a1DEF!N[O IN EQUATION (29) 
THETA • 10 1010 2010 10.0 5o,o 1510 10010 uo.o 18010 
ETA/HE!lfHT• 11h 1611 156l ,4l0 1150 •1017 •1l96 •1269 •1284 

Jo,u i6,U 1•141 •3101 •114eU 26'7.71 55,71 •421SI •7'5. 81 

SUR, A Cf 114.Jt l1J45 l 1UJ 1841 1300 •1154 •1392 •1IJJ8 •1569 
3S,ll !1191 l11U •l .61 •112141 270181 58,51 •41131 •76131 

9iDEPJH•l 1l t1J66 11300 11114 
i810I 25141 lf•,91 

S/D[PTH•t.1 t 1292 1,133 l10H 1830 
c5 191 23151 1s1n •1101 

SIDEPTH•l 10 t,226 11174 11028 1813 1315 
i410I 21181 14141 •,41 •96111 

S/OEPTH• 19 l1lb1 1.121 ,99t 11'1 ,136 • '131 .,J87 
22,n 20111 u.n •1U .eo1H 299141 59191 

SIDEPTH• ie I 1 S17 11075 ,958 ,781 1351 •• 102 •1366 .,531 w,565 
~ zo1s1 18161 lZ1ll .u •68171 354181 601'.U •40181 •77,U 
~ 8/DEPTH• ,7 1.on l103S 19cs • 7b7 1366 •1077 .,::548 •15i4 •1561 
Cl1 19,0I l71ZI ll 1U .21 •59191 414131 60171 .:se,'51 •73141 

S/Df PT"I• 1b 1,0l6 11001 ,903 ,754 1316 •1057 ·•1332 •1!518 •1558 
l 7 ,u 1519' 10161 121 •531i!I ...... 1 611 u: 1.:Sf> I 41 •70111 

SI DEPTH• ,s 1,oos ,911 ,882 I 742 13841 •1040 •1319 •1513 •1555 
U14I 1418' 9181 .zx •48,ll ••••••I fJl 141 •JCl,71 •67,41 

8/DEPTH• ,4 ,980 ,950 1h5 ,133 ,390 •1026 •• :sos •1508 e 15S3 
15141 1)191 9,21 121 •44141 ...... 1 61161 •33131 •65,21 

8/DEPTH• ,J ,961 ,cu3 ,ass 172'5 1:594 •• ou •1300 •1505 •15St 
l41U 13121 a,n 111 •41161 ..... " u,ax ti321ll •6l,51 

SI DEPTH• 12 1947 ,uo ,84i? • 72 0 1397 •,009 •12911 •1503 .,sso 
1a1n u.n e,n 1U wl91H ...... , •1191 •31151 962131 

SI DEPTH• .1 1919 1913 1U1J • 717 1399 •1004 •1290 •1501 •1549 
lJ,U 121111 a,u ,ox w38. n ...... , 62101 •31101 •61161 

8/Df PTH• .o ,937 ,910 1834 • 71~ 1399 •1001 •1284J •1501 .,549 
U161 u.21 1101 ,01 •lf!ell ...... , fJ21ll •l018I •61141 



I 

CASE 5•8 

TABLE X•VARIABLES DEPENDING ONLY ON PHASE ANGLt 

THlTA• ,o 10,0 zo,o Jo,o so,o T510 100,0 13n,o 180,0 

Ct> DlMENSIONLESS KINEMATIC 'REE SUR,ACE BOUNDARV CONbITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,. DEFINED IN EQ 0 (!S) 

SURFACE ,ooo ,01z ,oz1 .02a ,010 .011 •,oo& .,oz1 •,ooo 

(Z) DlHENSIONL!SS KINEMATIC FREE SURFACE BOUNDARY CONOITON ERROR 
STREAM FUNCTION THEORY REPRtSt~TATlOh,,,, DfFIN!D IN !Q 1 (S5> 

SUR, At! 1000 •,000 .,OOO •1000 1000 1000 1000 1 000 1000 

(3) DIMENSIONLESS DYNA~tC fREE SURfAC~ BOUNDARY tONOlTlON ERROR 
LINEAR WAVE THEORY REPR!SENTATlON,,,, DEFINED IN fQ,C!b) 

SURFACE 1009 ,ooe 1001 ,oo• ,001 •• ooz .,oos •1001 ,001 

(4) DIMENSIONLESS DYNAMIC ,Rt£ IURfACE BOUNDARY CONDITION ERROR 
ITR£AM FUNCTION THtORY REPR!l!NTAT10N 1111 DEFINE. IN [Q 1()7) 

SURF At! 1000 ,000 1000 1000 1000 • 1000 •1000 • 1000 •1000 



CUE ~·B 

TABLE XI•OVERALL WAVE PARAMETERS••• DO NOT DEPEND ON PHAS! ANGLE OR ELEVATION 

cl) OIMfNSIONLESS wAVf LENGTH 
D!,INfD IN EQUATION (37) 

.s.u c 6.11> 
(2) DIMENSIONLESS AVfRAGE POTENTIAL £N[RGV 

OE'INED IN EQUATION CJ8) 
.42J C wl81 U> 

( J) DIMENSIONL!IS AVERAGE KINfTIC ENERGV 
DE,INED IN EQUATION (39) 

,450 c .u.n> 
(4) DIMENSIONLESS TOTAL AVEREGE ENERGV 

O!,INEO IN EQUATION (40) 
,an ( •lS,611) 

(5) DIMfNSIONLESS TOTAL AVERAGE ENERGV FLUX 
DEFINED IN EQUATION C4l) 

,783 ( •l6ell) 
(6) OIMlNSIONLESS GROUP VfLOCITV 

N OEF!N!O IN !QUATION (42) 
~. .e•n ( •161) 
-J C7> DIMENSIONLlSS TOTAL AVERAG~ "OM!NTUM 

OE~INED IN EQUATION (43) 
,895 ( •12101) 

(8) DIMENSIONLESS TOTAL AVERAGl MOMENTUM FLU~ IN WAVE DIRECTION 
D!f INEO IN EQUATION (44) ,,, l,095 ( •19,31) 

OIM!NSIDNLESS TOTAL AVERAGE MOMENTUM FLU~ TRANSVERSE TO WAVE DIRECTION 
O!~INEO JN EQUATION (45) 

,.1u ( •C!6191) 



N 
~ 

= 

I 

cue: s.a 
TABLE XICCONT)•OVERALL WAVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

• (10) DIMENSIONLESS ROOT M[AN SQUARE KlNlHATXC FREE SURFACE 80UNDARV CONDITION fRROR 
D!FINlD IN EQUATION (46) t 

Lit.IEAR 10l8T08 I RUM FUNtTIOlll 1 000000 

CU> DIMENSIONLESS ROOT MfAN SQUARi OVNAMIC FREE SURFAC~ BOUNDARV CONDITION 
DEl'?NlO IN EQUATION (41l 

shuM LINEAR 1004440 'UNCTION ,000051 

(12) DIMENSIONLESS MAXIMUM KINEMATIC l'REE S~R,ACE BOUNOARV CO"'IDlTION ERROR 
DEPINED IN EQUATION (Clfl) 

S'fR!AM FUNCTION L!NUR 10309~0 ,000000 

( l3t DIMENSlONL!ll MAXIMUM OVNAMIC l"R!E SUR,ACE BOUNDARY CONDITION !RROR 
DEl'tNED IN EQUATION (47) 

LINEAR .00100 STRUM FUNCTION 

.(147 OIMEN810NLE8S KINEMATIC fREE SURFACE BREAKING PARAMETER 
DlF?NED IN EQUATION (48) 

LINEAR 1 2318i1 8TR!AM FUNCTION 

(15) DIM~NSIONL!SS DVNAMIC FREE $URFACE BREAKING PARAMETER 
O!FIN!O IN EQUATION (49) 

LINEAR 105820b STREAM FUNCTION 

,000118 

,lb1S91 

ERROR 



CASE 5•C 

DEFINITIONS 
qfH ORDER STAEA" 'UNCTION WAVE THEORY 

LO I D!!P WATtA WAYE LENGTHt ~ALCULATED FROM LINEAR WAVE THEDAYt LO•CGl• 1 i!8lt8)•T•*i 

H ' ~AVE H!!GHT G • GRAVITATIONAL CONSTANT 
T • WAV! P!~lOD X(N) • NTH STRlAH FUNCTION CO!FF!CI!NT 
DPT • WAT!R D!PTH L I NAY~ LENGTH 
Pl! • VALUE 0, STREAM FUNCTION ON THE FRE! SURFACE 

WAVE CHARACTERISTICS 
HILD • aOlqt•3 DPT/LO • ,050000 
H/DPT 8 1583254 
L/LO • ,5q7010 PSl/(G•H•l) • •.004•20 

LISTING OF Dl~ENSIONL!SS STREAM FUNCTION COEFFICIENTS 

X( SJ/CH•T•Ci) a 
X( J)/(H•T•Ci) • 
X( 5) /CH•UG) • 
XC 7)1(H*T*G> 11 
X( Cf)/(HU•G) " 

•149bOOlaOS 
•1 l9'7i!O.OZ 
.,szqosti.o4 
•a7'5l•S0.06 
•a'-i!U46w01 

XC l)/(H•T•G) a 
lU 4)/CH•T•G) • 
XC •> /(M•T•G) • 
XC 8)/(H*T*G> • 

• 1 l002qJ•Ol 
•,344805•03 
•,6'0545•05 
•,t02J81•0• 



CASE 5•C 

TABLE I•DlMENSlONLESS to40RIZONT AL vn.ocnv COMPONENT FIELDeaetDEFlN~D IN lQUATION (21) 
THETA • ,o 1010 2010 :so,o so.o 75,0 10010 13010 180 ,o 
ETA/HEIGHTa I 184 1•87 1498 .1~8 1059 eal06 •117'5 •1209 •• 216 

Jei1:n 2813' 5171 •lb,U •442101 22212l 5o,n •8211Jl •131,91 

SURFACE 111oeie CJ,5:s1 b1692 4,1h wT48 •1117• •t189T •21242 .2.loei 
40,91 321'5X 81 '7X •l41d •44le21 alltlX 4611X •891U •llb 17l 

SIDEPTH•l14 10.4'42 91527 
1001ox too,01 

SIDEPTH•le:S CJ 148T 8,?Zl 
31101 2•.zx 

S/OEPTH•t12 81b78 a,o:s1 613ll 
u.u 22,n ei.u 

S/DEPTH•l11 1.•110 7,419 5,0T 4,ol:i4 
U,51 191tl 4101 .io12~ 

S/DEPTH•l10 71AQb •102 5,6&3 319'71 1809 
N. 20 1 iX 1•101 1191 .za,e>I •no 111 
CJl SI DEPTH• 19 ··'ll •14CJ9 5,388 3.883 19&1 •11120 = 1T ,ox 13111 •1U .as.ox •l83w81 232.'51 

SIDEPTH• .8 &1ns •1131 511'18 l,Tcn \a085 •1988 •\,8l0 .2.229 •21100 
11.1,01 l011l •1191 •27. !l •230191 24&,n 1.11,01 e90e11 w 131 I :SI 

SIDlPTH• .1 6e 1 l.IJ '!11821 4,942 1.718 let 84 •1873 •l17ti9 e2wi?l3 •2,2CJ2 
1t ilX 7,91 • :S. &X •21.1,rll •19'i1TX 2&1 ,eix '16,51 •881bl w137 .u 

S/OEPTH• •• s,ss:s s.su 41767 s. 6147 t12U • I 77'5 •1e7lb ..Z1t99 e2 128b 
8191 5171 w51 U •2&161 •171151 2T8eU 11& .11 w8517l .in,21 

SIDEPTH• I'S 5,&1• 5,352 41 CJl] :s,58'5 11325 .,.93 •11070 .211sei •21280 
6.81 s,n .ei,:n •261Lll •153e8l ns,n 451bX w8l1lX .ui;,41 

8/DEPTH• •" 51429 s,185 41506 31533 t 1:s7Z .,&28 •t,oll .2,11& •21276 

9/0EPTH• 
5,U 2,u •7141 •26,]I •141131 11z.u 4S12X •81141 •126,41 

1l !J,28b s1057 41417 J.L\92 11407 .,577 •11bOl .2.1&8 .2.272 
J.Tl ,CJI .a,:n •2•.211 •132e5X 128111 44191 •7<118ll: •l2A10X 

SIDEPTHa 12 5, 181 4,qn 4,354 3,403 1 ,431 •1542 •11582 •21162 w2 1270 
2,71 .,ox •8191 •26,;!I •t2ei,u ••••••I 4lhbX e78,81 •122,31 

S/OE.PTH• 1 l 51128 41CJ14 4131& Jel.\45 11445 .,s21 •11570 •21159 •2,2f:l8 
211" ••• 1 .9,31 "26. ctx •llleZX ...... , 44 151 •7811" •U1,3X 

9/DEPTH• .o 51108 41897 41104 S.440 11050 • ,51" •11565 .2,1sa .2,C?o7 · 
l19X •• ax eCJ I,,,, •U1ZX •1!212" ...... , ""·"' •77191 .. u1 ,ox 



CAIE 5•C 

TASLf: UaDIM.ENIIONL.!SS Y!RTICAL Y!LDClTV COMPONE~T 'IELD 111 ,0EFIN!D IN EQUATION C22) 
THETA • ,o 10,0 zo.o 3010 5010 7510 too,o uo.o 18010 
ETA/HUGHT• I 114 1687 ,098 1318 1059 •1106 ., 175 •1209 •• 211~ 

l61JI 21,31 5111 •U,U •44210X 222.zx 50. :sx •el•'' •131 i'l 

SUA,ACE 1000 J,251 416oO 411a:2 31148 1,sc,z ·••o 1145 1000 ...... , 11.u 6CJ1U 5710WI u111 •106161 .342,u ••••••x ...... , 
S/OEPTH•l14 ,ooo J,248 ••h•*X 100,ox 
8/D£PTH•t.J 1000 217b2 ...... , 7l1H 
SiDEPTH•l1l 1000 2,J52 410U 

******X 71151 u.sx 
SID!PTH•lel 1000 21004 S.489 4.-li:;7 ...... , 6CJ1TI 65111 5811, 

N 
S/DEPTH•110 1000 S 1 T05 z. 98CJ 31&?• 31214 

CJ1 
...... , o8 10X b41U 5o 1 1~ 25121 

.... S/DEPTH• ,9 1000 1,045 2,550 :S1l?Z 21838 1,535 ...... , 06141 b215X 55,3, 2416X •7S,81 
SI DEPTH• ,8 ,ooo 11Z19 2110! 216~8 211119 1,381 ,&05 1 llb ,ooo ...... , os,ox 611U 53,,, 24.0X •7&!,U "100111 ...... , ...... , 
S/OEPTH• 17 1000 11018 l ,814 z12~s 21us 1,&!19 • 51.1&! 1123 ,ooo ...... , u,u 59,81 52,7, 23141 •b9, u •287 1U ...... , ...... , 
S/Dl!:PTH• I ti ,ooo ,nci l.soo 11875 11804 1,053 ,474 1108 ,ooo ...... , u.u sa,u s1,,,, 22.n •66,61 9277,0X ...... , ...... , 
SI DEPTH• .s 1000 ,n& 11212 115~4 11485 ,882 1402 1092 ,ooo ...... , bl14X 57,M: so11; 22e5X e64 16X ..zoe.n ...... , ...... , 
S/Dl!PTH• . " ,ooo 1520 e94& 1 • 1 " 1.110 170' ,32ff 1075 ,ooo ...... , o0,51 56 1U 4Cf1Cfi 22.11 •03 1U .201,s" ...... " ...... , 
S/DEPTH• 11 1000 .no 169& 18 1 1875 ,s:u 1247 1057 ,ooo 

······" 5q,n 5ft, u "'·l: 2118¥ •&t.Cfl ·256141 ...... " ...... , 
SI DEPTH• al 1000 125£1 1458 ,5 0 1580 ,35ft 1160 ,Ol8 ,ooo 

······" 5q,Jl !:15,U 48,8t 211n •bl .u '*****" ***'**" ******" 
S/DEPTM• I l ,ooo .1zo 1227 ,a 8 1289 • 178 ,083 1019 ,ooo ...... , ..... u ...... " 48,tt* 21.sx ...... , ...... , ...... " ...... , 
S/DEPTH• .o 1000 ,ooo ,ooo .ooo .ooo ,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ...... , ******" ...... , ...... , ...... , 



CASE S•C 

TABLE III•Dl~ENSIONLESS HORIZONTAL ACCELERATION CO~PONENT FIELD1 11 ,DEF!NED IN EQUATION (23) 
Tt-l!TA 1' 10 1010 20.0 30,0 so.o 1s.o 10010 13010 18010 
ETAIHElGHTD • 784 1687 1498 1:ua 10s• •1106 •1175 •1209 •1216 

361JX 2&1n 5,Tx •361 U •44Z 10X i!2l12X 50131 •U19X •Ul 19X 

SURP'ACE 1000 so11u 681093 641•62 4t1'.585 17120' 61659 11472 ,ooo ....... , 88181 83161 14,U n1u •101111 •463 121 ••••••x ••••••I 
SIDEPTH•l14 1000 501321 ...... , too,ox 
SIOEPTH•l1l 1000 42,IJU ...... , 86171 
SIDEPTH•l12 ,ooo 361 ll& 591780 ...... , 8'510X 81191 
S/DEPTH•t11 1000 301879 521007 591051 ...... , n121 8n1u n1n 
S/DEPTH•l10 1000 Z611J86 4'.51505 52,997 40,,u 

N ...... , 81131 78,21 7210I 1101u c.n SIOEPTHa 1• 1000 2:S.070 401084 4T. 794 391'522 171712 
~ ...... , 79 1JI n,21 10,11 4o,n •84141 

S/D!PTH• i& 1000 2011•7 151586 4'3-362 381115 181828 71523 l 1643 ,ooo 
••••••I 77,21 · 741 u 68,21 40 I 71 •68.41 .na,e1 ...... , ...... , 

S/DEPTHa 17 1000 17,861 :u ,880 39,628 161816 191697 8,293 11845 ,ooo ...... , 7510X 12101 6b13X 4014' •'56181 •ll412X ...... , ...... , 
S/Df PTHa 1b 1000 151917 281858 361'526 3'5. 61'.5 201367 81951 21026 1000 ...... , 72191 70,01 64141 3919X •48,21 .2es,ox ...... , ...... , 
SIDf PTH• ,5 1000 14,480 2614.53 331997 341555 201874 lf1500 21182 ,ooo ...... , 70181 u,ox u,11 llf15l •41,U ·25613X ...... , ...... , 
S/Df PTl18. 14 1000 U1s11 l41535 31,CJ•i! 33,668 2112n 91944 21lU 1000 ...... , b8,CJI 6ft1i!I 611U lCJeOl •3710I ·235151 ...... , ...... , 
S/D!:PTH• 1l 1000 U,450 ll1l1Z S014U 32,,u 211Sl7 10,l8!5 21416 1000 ...... , b71Sl •4171 S918X S816X •33,51 .220,u ...... , ••••••I 
SIOEPTH• ia 1000 11. 850 22112J 2•1409 li!e456 2116'b 101527 2e4Cf0 1000 ...... , 66101 t>31U 58181 l813l •31121 •i!l017X ******I ...... , 
8/DEPTH• 1 l .ooo lle4'8 211540 za,11• 321148 2117'8 10,671 215!5 1000 ...... , 651!1 u1ax 58121 l81U •21f,81 .2os1n ••••••1 ...... , 
SIDEPTH• 10 1000 ll1:'S8l 211347 Z81571 321046 211n1 101719 21550 1000 ...... , H101 62161 58101 38101 •29141 •20lt 11 ...... , ...... , 



CA8f !•C 

TABLE lY•DlMENl!ONL!IS V!RUCAL ACCl~lRATION COMPONENT 'lELDe•eeOEFlNED IN EQUATION (24t 
TH[fA • ,o 10,0 20.0 Jo.o so,o n10 100.0 uo.o l8010 
ETAIHEUt•fT• ·"" .u1 1Ue ,JU 105' ·•1 lO• ., us •• 20• •1216 

>•,JI ze,n s.n •:J•.u •44ieOI 22z.n so.n •811•1 •Ule'X 

SUR,. CE ·•11•1• .as.uo •141159 I 0, 040 2814U 201us 91554 21ns 1.101 
U1•1 n111 .s,u U01U us1n 92.21 11n ...... , ..... u 

SIDEPTH•lall .e.o.uo w45,oJ7 
100,01 100,ox 

SIDEPTH•t1J el•,258 •U1881 

''·" •2141 
SIOEPTH•112 •St ,In •411190 •'61157 

H1U H,41 li1n 
SIDfPTHl!ltl •Ot.1099 •J'71Ut •1111'79 51915 

H,JI .a,n 21111 297,01 
llDEPTH•ltO ••o,95J .30,220 e11,2ea 21461 U1!6l 

N U,SI 6Z,OI 29,H ....... U:S.61 c.n I/Of Pf HI! ,9 •S!,961 •J0,07'7 e16,50t 1133 lt1•8l 1'12SJ 
c...> ft6,0I ftl 141 l31U ••••••I U61!1 '°•" SID!PTH• ,a •ll1Z02 •2'-1U6 •l5a2ft7 •11349 17,991 1611'76 8,6l9 2elJO t ,021 

•5,61 60 181 J5,111 ....... IH1IJI •is,u 14,01 ....... .. ..... 
SID!PTH" ,1 •26,677 •2J,065 .u. 719 .z.111s u.us 141399 .,,,,, 1.002 ·'" 60,H 60111 J7,U ••••••• 132151 tftaSI 111u ••••••• ••••••• 
8/Df PTH• 16 •221l&7 •191497 .11.•10 •21565 l tei60 lz.us '61609 I 115ft ·"' 64,0I 99151 :se,u ••••••• lH1!1 9.,u 1'161 ••••••• ....... 
SIDIPTH• 1S •181JI l •16.040 •to109s •21579 81791 91941 5,549 hH.2 1614 

UiU !58191 J819X ••••••• 1J8ell 97,:n 211'-I ••••••• ••••••I 
SIDEPTH• 14 •14 1420 •IZ1••0 •81U• •Z13U 61655 7,145 G,1165 1.1u ,,.., 

6Z1bl 58141 ]9,JI ...... 1 140111 91,71 u,zx ...... , ...... 1 
8/DEPTHt ,J al01HO at1Ul ••1U2 •1,897 417'76 !51819 J1lU 1911 ,os 

u,11 se1n ]9,51 ..... u 14!171 H10I ·u,u ...... , ..... " 
SiD~PTH• .2 •1,0S• ·••11111 .4.100 •l1U2 Je084 J,848 21248 1HO ,an 

•t,81 57,71 Jl11Tl ....... . ...... 98,21 ....... .. ..... ..... u 
SIDE'TH• 1 l •s.sn .s, uo •Z10SS •168• 11Sl! 11915 l1li• .su 1110 

•1,s1 ••••••I ••••••I ••••••I ...... 1 ••••••I ••••••I ••••••• ....... 
81D!PTH• ,o ,ooo ,ooo 1000 1000 1000 .ooo 1000 ,ooo ,ooo ...... , ••••••I ....... ....... ...... , .. ..... . ..... , ••••••I ....... 



cu1 site 

T&ILE V•OIM!NllONLlll ORA8 'ORCE COMPONfNT 'llLO,,,,OE,INtD IN l~UATlON CH> 
TH!TA • ,o ao.o '2010 . JO,O 1010 5t0 lOOiO no,o uo,o 
!TA/HEl8HTll ,no 1681 •••• .su ,099 •• so• •• an •• zo• •• au• 

J6,JI ·11,11 5171 •H,U , •• 41.0I ·nz.21 ·SO,JI ·•IZ191 •Ut,tl 

IURHC£ 11,0Jt :Sf 14U u . .ss t61Ul ,,.,.. ·•elH •Z,515 .0.1•1 •4,147 
45,0I .JJ,91 ·'·" ·•H,JI ...... 1 ...... , ••••••• •10111 •Jt5, 71 

l/DEPTH•114 H,J8J 91,•H 
100,01 IOOeOI 

l/D!PTH•U ,) ss.111 11•.1111 
18,H 22,21 

SIDEPTH•l1I 4f,2JT 111,u• 29,111 
21,11 tY,61 ••,oa 

l/DIPTHlllel •o,sn HetH u,uz l0,7'1 
zo,11 1•.11 ..•. ,, •61,81 

llDEPTHiit10 )4,J8. Jt ,on u ..... u.1n teH5 
~ 11,11 ,,,,, .• 10.n .. ,.u ...... 1 
UI '$/D!PTH• •• 2'1210 ·1•,1os 1•,tt1 11,u1 t.so ···•84 ~ 10.•1 .... .12.21 •60,H ...... 1 ...... , 

llDtPTH~ ,a ao, us ·21,Hl , ... ,, u.u• 11US .,sn •2·1'' .s,10• w4,15J 
ll,SI • • .x •lJ·" •• 0,21 ••••••• ...... 1 ...... , .zzi.11 el5S,U 

I/DEPTH• ,, zo,n• ''•'"' 111.zez 8,747 11112 •• 211 •11111 el1Jl6 eJ,H6 
lO,JI .... .1,,11 •''·'' ...... , ...... , ...... , ...... , ·•11,11 

SIDf PTHw •• 111106 15,711 SS.fie J,J•2 s.ua •• 11• .,,,.1 .z.az• .:s,102 
a,11 '·" e161H .,.,Tl ....... ...... , ...... , ...... , ....... 

SID!PTI'~• ,s IJ,922 SZ1Tll t,726 ··°'' ..... •• u• •l128t dil4' .a,1&1 
f10I l 141 ·•l ' ... ., ... , ••••••1 ..... 91 ...... , ...... , . ..... , 

SiD!PTH• •" u,e77 •1970 .. ,,614 o,es• .au •1122 •l100'I •l18U .z,ou 
9,71 .s1 ., .... .s•.•1 ••••••• ...... 1 ....... ...... , ...... , 

SID!PTH• ,) 81010 71Jll s,us s.n• .. ,. ..01• .•• 111 •11401 .1.s1s 
1,11 ... , -1•,u •••••ti ...... , ...... , ''''**I ...... 1 ...... , 

llD£PTHll •2 IJeZTz 41142 J,U4 ·2,sn ·•17 •• 055 ·•14t4 • 19JZ •l,02' 
41 ll •leJI •l'·" ...... , ....... ••••••I ...... , ...... , ...... , 

S/Df PTH• •1 1.•1• le40J l 1856 11184 ellO •• 021 .,245 •·4•• •• su 
••••••I ....... ...... , ••••••I ...... , .. .... , ..... " ...... , ••••••I 

SiO!PTH• ,o ,ooo ,ooo 1000 ,ooo ,ooo .ooo 1000 .ooo ,ooo ...... , ...... , ....... ...... , ...... , ******I . ...... ...... , ••••••• 



CASE !;•C 

TABLE VI•DI~ENSIONLESS INERTIA FORCE CO~PONENT FIELQ,,,.DEFINED IN EQUATION CZo> 
T!oli:TA • ,o 10.0 20,0 10,0 5010 75,0 100,0 uo.o seo,o 
EU/HEIGHT• ,784 ,687 ,4•8 ,318 ,os• •• 10• •• us •eio• .,au 

36.Jl a8,JI s,n •1•,u •442a01 zzz,21 so1n •82191 •Ill·'' 

SURFACt: ,ooo 10,717 44,9Z8 u,121 l6e'48 t•1i!58 81432 11•13 ,ooo ...... , u,n 14,41 64,H 29,QI ..... , wH41H ...... , ....... 
S/DfPTH•1e4 ,ooo J0,6'1 ...... , 1 oo •°' 
S/Dt:PTH•lel ,ooo 2•,0•4 

••••••• n,,, 
S/D!'.PTH•112 1000 22,141 391152 ....... 75 181 12,n 
S/D!PTH•tet ,ooo 111802 33,574 411823 

••••••• 74141 7t1ll 65 151 
S/DEPTH•t10 ,ooo ss.•:s• 2&,708 Jb1228 351224 

N ····••I 7z,n .,1•X "',JI 39,51 
C.TI S/DEPTH• 19 1000 u1os• 241417 Jl1t9S lt ei!Ol se,s,o 
c.n ••••••• 71.61 ... .,. u,21 u.u •43,91 

8/Df PTH• ,8 ,ooo 11,Jot 20166t zo,uJ 2'71320 Ut1 '7•1 ., I 736 11792 1000 
••••••I 10 1JI 67151 u121 3'121 •40141 •248,41 ...... , ...... , 

S/DEPTH• I 1 ,ooo 91402 17 1294 22,499 2J,575 14,833 61944 11611 ,ooo ...... , ••. u ••• u •t,n l81U •37,ol •2J6,81 ...... , ••••••• 
SiDEPTHl!I •• ,ooo '7,11J 141262 18,•96 19,951 121828 61081 11424 1000 

••••••• 68 1U 05141 60,41 18111 •J5,21 .221.:sx ...... , ••••••• 
SID!PTH• ,5 ,ooo •.1 u 11.soz u, t 75 1'1446 101765 51158 t.2U ,ooo ...... , 6'7,ZX 64,61 5'1n 38,Sl •33141 .2u1 n ••••••• ...... , 
8/DEPT"I• •" ,ooo 4,806 8,958 ll 1880. u.016 81"58 ", 185 1988 ,ooo 

•**'**I ••• u ftS.91 591U :se,n •31191 .2u,u ••••••• ...... , 
SIDEPTH• ,J ,ooo l1!1lO 61579 e,uo 91'706 61519 l117Z • '751 ,ooo ....... .s,u 63,31 58,H H121 •10181 -209,U ••••••I ...... , 
S/DEPTH• el 1000 2,so'f 4,121 5, 710 61"36 4155'7 21131 150f. .ooo 

••••••• ••••••• 62191 58,31 381U •30,U ...... , ••••••• ....... 
S/Df PTH• 11 ,ooo 11142 21141 i18"4 J1U8 2,1ez 11070 1254 ,ooo ...... , ''****I ******I 58 11' 38101 ••••••• ••••••• . ..... , ...... , 
&/DEPTH• ,o .ooo 1000 1000 ,ooo 1000 ,ooo 1000 1000 ,ooo ....... ....... . ..... , ....... . ...... ....... .. .... , ...... , ••••••• 



CAU 5•C 

TABLE Vll•DJM!NS10NLEIS DRAG MOMENT COMPONENT Fl~~o •• ,,DE,JNED JN lQUATION (l?) 
TH!: TA • ,o to,o zo,o 10.0 so.o n.o 100.0 uo.o uo.o 
t:TA/HEJ GHT• I '184 i•eT ,ne 1311 t059 •110• •1175 •• 20• •121• 

Jft,JI 28,SI 5,TI •lft1 u •"42101 ll2t21 50,JI •82191 •US 191 

SURFACE •tt,122 4•1TS2 2s.n4 10.zu .u l •e'25 •le2l5 •118"7 •1 1999 
58,21 U10I 510I •88181 ..... u ....... ••••••I ••••••I ••••••• S/D£PTH•le4 57,lZO "'·'" 1001ox 100,ox 

S/D!PTH•l1J 4J1•l• 38,0• 
J6i14X 30111 

S1D£PTH•l1l JJ,•1• 2'1Us zo,su 
Sl ,ox. 24111 .,ti 

S/D!PT~•ltl 251•15 2Z179• t5,95CJ 8.01• 
lft18I zo,n •3181 •U12X 

~ 
S/DEPTH•ltO ''·"" 11.s,. 12.002 61923 1n2 

2J,OI 1•151 eo,SI •ft,2101 ...... 1 c.n S/D!PTHll 19 10.s .. 11,ou 91502 '5145' .. ,, .,279 c:n lfl141 u,11 ·•,01 ·•1.21 ••••••• ....... 
SIO!PTH• t8 10.u2 '•'°" 71143 41202 1528 •1184 •19l!i •l 1540 wt 1••• 

Ut,21 10,11 .u.n eoO,fll ••••••I ••••••• ....... • •••••• • •••••• S/O!PTH• ·' 7 1 1J8 1102• S,U4 J,tn ,431 •• uo .,.82 • l t 170 •l 1274 
11111 ., ,JI •13121 ••••••• ..... u ••••••• . ...... ••••••• .. ..... 

SI DEPTH• • ft 51400 41•10 31702 212u 1334 •1075 •148!i •1854 •1933 
10,11 •1n .,s,n ••••••• ....... . ..... , ....... • •••••• • ..... 1 

SI DEPT Ha 15 J 159Z J1Z81 2,490 11!42 1201 •104• •1327 •t590 •1•4• 
8,H ••••••• ...... , . ..... , ••••••• ••••••• ...... , ...... , ....... 

8/Df PTH• ,ca 2.220 2,0J2 1,ss1 ,973 1UO .,02• •1205 •• :n• w,41J ...... , ...... , ...... , .. , .... • •••••• . ..... , ...... , ...... , ••••••• sioEPTH" 1l t1l15 11115 ,a,, 1541 10'2 .,au •• us •• 211 •12,l ...... , ...... , ••••••I ...... , ....... ••••••• . ..... , ...... , . ..... , 
S/D!llTH• 12 .sso ,111• 13'5 ,ne 1042 .,ooo •• oso •1093 •1I03 

••••••• . ..... , ...... , •••••.X ••••••• ....... , ...... , ••••••• ••••••• sio!PTH• •l ,u1 .120 109J 1059 .010 •• 001 .,012 •102J .,oz• ...... , ...... , .... ~ .. ...... , ******I ******I ***'**I ••••••• • •••••• I/DEPTH• .o ,ooo 1000 ,ooo .ooo .ooo ,ooo ,ooo 1000 ,ooo 
••••••• . ...... ....... ...... , ••••••• . ...... • •••••• • •••••• • •••••• 



cu~ 5•C 

TABLE VIII•OI~~NSlONLESS INERTIA MOMfNT COMPONENT ~IlLD.,. 1 0EFINtO IN fQUATION Ci8) 
THETA • 10 1010 i010 J010 5010 7510 10010 13010 18010 
ETA/HEIGHT• I 784 1687 1498 1318 1059 • e 106 • al 75 •1209 •• 216 

Jft I 3' 28111 s,.,. w361U •442101 222121 so,:n •8le91 .. u11u 

SURFACE: ,ooo i11lll 35. 011 321026 191830 81Til 11516 1170 1000 ...... , 85 10 77,81 n1u 18151 •108131 w34817l ...... , ....... 
S/DEPTH•l14 1000 271189 ....... 100,01 
S/DfPTH•113 1000 Z0 1U4 

n••••I u ,01 
810EPTH•11i 1000 161027 211eis ...... , 18191 1'51 71 
S/OtPTH•11t 1000 U11eo 211l9Z 251968 

'*****I 11,11 74111 68111 
S/DfPTH•l10 1000 '· 01 u,211 20,088 u,su 

~ ····••I 75,61 7l151 66 1 61 401U 
CJ1 8/0EPTH• ,9 ,ooo 61811 121215 151303 1'11560 8,108 
~ ... , .. , 7S191 70,•1 65,21 Jq.91 •52121 

S/D!PTH• 18 1000 41'74 •1002 1s1uo ll1Z59 61554 21925 1U8 1000 ....... 121n· 69141 U 191 39161 •46151 .21s1n **'***I ••••••• 
S/Of PTH• 17 ,ooo J,548 61473 8111• 8e4Ul8 5110• 213li .537 1000 ....... 10181 68101 62171 39131 •41191 ·255171 ...... , ····••I S/OEPTH• ,6 .ooo 21449 41Soo 51845 61094 31806 l 177i 1411 1000 ....... •91d 6611' 61 151 3'101 wJ8 131 w240141 ...... , ******I 
S/OEPTH• 15 .ooo 11612 21'80 s,•o• 41164 21672 11264 ,296 1000 ...... , ...... , 6'151 60151 J81H •35141 ...... , ....... *'****I 
S/D!.PTH• 14 ,ooo 198? l1IJ4 211121 !1629 I 1124 18l'1 1194 .ooo 

•••nu ...... , 64151 ''I" se.sx ....... ....... • •••••• . ..... , 
S/Of PTl'tll 1J ,ooo ,u• 1.000 l 13l8 1 .us 1975 ,473 , 112 1000 ....... ...... , ••••••• ••••••• ·~··--· • •••••• ....... . .... ,, . ..... , 
8/0!PTM• 12 1000 1lli 1435 ,sao 1645 .us 1212 1050 1000 ....... ....... • •••••• ...... , .,. .. u ******X ...... , ••••••• ....... 
S/DEPTl'tf .1 1000 1051 1107 1143 1160 1109 ,053 ,013 1000 

••••••• ••••••• • •••••• • •••••• ·~ ..... • •••••• ******I ••••••• .. •••• x 
SIDEPTl1• 10 ,ooo 1000 1000 ,ooo 1000 1000 1000 1000 1000 ...... , ...... , ....... ...... , ••:u•u ...... i • •••••• • •••••• ••••••I 



CA8! 5.c 

TABLE IX•OIMEN8IONL!SI DYNAMIC PRE81UR£ COMPONENT ,iELo •••• o!,lNED IN EQUATION <l•) 
THETA • ,o 10,0 2010 ;so,o 50t0 75,0 100,0 uo.o U010 
!TAIHEI!;HT• 1184 ,01 ,na ,:ua 10s• •1106 •• us •1209 .,21& 

3•,JI 281JI s,n •3611' •44210I zz2,21 5013' •821U •Ul ,91 

SURFACE 11566 i.sn ,994 1635 1119 •• 211 .,:ue •1419 .,432 
Jl1U 30,41 81H •32.71 •4St 151 l25eU 55181 •79181 •131151 

SIDEPTl'l•l 14 t. 50Cf t ,JU 
too,n 100,01 

8IO!PTH'11J 11416 l,JOO 

s/D!PTHU 12 
:st,61 Zft16X 
1,n1 t ,asz 19U 

19,0X 24 1JI e,ox 
SID!PTH111l 11l5J l1t6CJ ,945 1645 

l6 1SI 22,31 1,u •25,8X 
SIDIPTHIH10 11 U4 111 U ,911 1652 .. ,134 

N. 24111 zo,21 T,U •21 e&X •35ft14l 
c.n SIOEPTHW • CJ t, l2J 11060 ,890 ,b54 11'12 • 1l9CJ 
CID ll 11X 18121 6131 •19101 •ZC1•12X us.ox 

&/DEPTH• ,8 1106• 11015 18ti5 1b53 1203 •• 170 •1 :534 •1416 .,431 
lCJ1SI u-.ix 5,51 •16,9X •19113' 258,51 SCJ,81 •81101 •132,21 

8/DEPTH• 17 1102J 1'15 1842 ,650 1228 •• us •1l2l •141Z .,4Z9 
U,51 14,'JI a,61 •15151 •1S'518X 286,31 •116X •78101 •Ul,51 

S/D!PTH• I ti ,984 ,941 .us 1646 1248 •eU4 •1310 •eG09 •1428 
1!1161 12181 J,81 •14,41 •13213% 318151 u.zx •74121 •127.JX 

SID!PTH• ,s ,952 ·'ll ,804 ,642 126" •1107 •• 100 •1407 .,427 
1"101 11141 3,01 •l317X •ltb1lX 355101 64151 •71101 •U2,9X 

S/D!PTHll ·" ,926 1890 1789 ,b38 .211 •10CJ2 .,292 •1405 •14Z6 
12,61 10121 2,u •U•ll •104171 394. 31 b5. 7X •68141 •119.n 

SI DEPTH• 13 1906 ,an 1718 ,6]5 ,zs• •108l .,286 •140l •,425 
l 1,5' •.ax l 18l •l21U •96,cn~ 433,U 66,bX •6b141 • 11 b ,bl 

SIO!PTHll 12 ,8CJ2 181>0 1710 1632 1292 •1074 •• 2e1 .,4oa • 14Z4 
10,11 8,SX 1,4' •12,SX •91,81 ••••••I u,n •bS10X •114 1 6X 

SID!PTHll 11 ,88] 1853 176!5 ,uo 1296 •1069 .,279 •1401 •,424 
10,ax e,u 1,21 •U1U •88191 ••••••X 01.n •b4. u •lll,41 

SIDEPTH• 10 ,881 ,aso 1763 ,no ,;n1 •10b8 •1278 •1401 •14i4 
10, 11 71n 1,u •U,41 •87·'1 ••••••x b7 18X .,,:s,ax .. 113,ox 



THETA~ 

cas1 s•c 
TABLf X•VARJABL£1 DlPINDING ONLY ON PHAIE A~GL[ 

.o 10.0 zo.o Jo.o so.o 75e0 lOOeO 

Cl> DIMENSIONLlSI KJNE"ATIC 'REE IUR,AC[ BOUNDARY CONDITION ERROR 
LINIAR NAVE THEORY R[PREl!NTATION•••• DE,INED I~ EQ.CJ5) 

sso.o 1eo.o 

IURFACE .ooo .oJa .ose .01• .01~ .os1 •• oae .,oos •• ooo 

CZ) Dl"INSJONLISI KINEMATIC FR!E SURFACE BOUNDARY CONOJTON ERROR 
ITRIAM ,UNCTION THEORY REPREl!NTATION.,,. D!,INfD IN ra.cJ5) 

auRFAC! .• ooo ,ooo •• ooo .ooo •• ooo •• ooo •• ooo ,ooo .ooo 

CJ) DIMENIJONLlll DYNA"IC 'REE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAY! THEORY A[PRflENTATIONeeee DE,INED IN EQ,CJ•> 

SURFACE eOl• ,OS! e014 eOll e006 •eOOJ •.010 ••007 ••000 

(OJ OJM[NSIONLEll DYNAMIC 'REE IUR,ACE BOUNDARY CONDITION ERROR 
ITRIAM ,UNCTION THEORY REPR!l!NTATION•••• DE,INE~ IN [Q,CS7J 

SURFACE .001 ,001 ,001 ,001 ,ooo •• 001 •• oot •• ooo .ooo 



CAH !l~•C 

TABLE Xl•OVERALL WAY! PARAMETtR•••• DO NOT D!P!ND ON PHASE ANGLE OR EL£VATlON 

'l) OIMENSIDNL!IS WAY! LENGTH 
DE,lh!D IN EQUATION (Jf) 

U> 
,§•? ( 1le01) 

OtMENSlONLEIS AVlRAG[ POTINTIAL ENERGY 
DE,JNED lN !QUATION (J8) .,., ( •U121) 

CJ> DIMlNSlDNLCSS AY!RAG! KINETIC EN!RGY 
DE~INEO lN !QUATlON CJ•> 

.sa. ( •Jlell) 
(4) DlMtNllONL!IS ~OTAL AVER!GE ENERGY 

OEflNED lN IQUATlON (40) 
,n1 C •He'I) 

CS> DlMlNStDNL!IS TOTAL AV[RAGE ENERGY FLUX 
D!'INED IN !QUATIDN (ll) ... , < •S•1:SI> 

<•> DlMENstONLESI GROUP VELOCITY 
~ O!~INED lN !QUATlON (42) 
~ ,,04 ( •131> = (1) OlM!N810NLllS TOTAL AVtRAGE MOMENTUM 
. ~ l O!,!NEO IN EQUATION (Q)) ,,., < •J01H> 

(8) DIMlNSIONLESS TOTAL AV~RAGE MOMENTUM 'LUX IN WAVE DIRECTION 
D!'INID IN EQUAT!O~ (10) 

· ,•os c •45,41> 
TRANSyfRS! TO NAVE DIRECTION ,,, DJM!N9I0NLESS TOTAL AVERAG£ MOMENTUM FLUX 

OIFJNED IN EQUATION (45) 
,240 ( ••l1JI) 



CA&! !•C 

TABLE XlfCONf)•OYERALL WAY! ~ARAM!TlRI,., 00 NOT OEP!NO ON PHASE ANGLE OR EL!YATION 

• CIO) O!MlNllONL!SI ROOT M!AN IQUAR£ KINEMATIC 'REE SURfACf BOUNDARY CONDITION ERROR 
Df,IN!D IN EQUATION Co•> 

LINhlt ,usos• ITRU114 ,UNCTION ,000000 

<I&> DIMlNllONLEIS ROOT M!AN IQUAR£ DYNAMIC FRE! IUR,ACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (47) 

LINEAR ,ooan• ITRUH ,UNCTION ,000566 

CliZ) D!MfNSJONL!SS MAXIMUM Kl NEMATIC FREE. SUR,ACE BOUNDARY COND!TJON !RROR 
01,INED IN EQUATION ( ,,., 

LINEAR ,01'!S8' ITRUM !'UNCTION ,000000 

CU> DIM!NSIONL!IS MAXIMU114 DYNAMIC FREE SURFACE BOUNDARY CONDITION !AROR 
D!'JN!D JN EQUATION U7> 

LJNhR .oaun ITRU1'4 FUNCTION 

(14) OIMlN8lONL!18 KIN!MATlC fREE IURFACE BREAK~NG PARAMETER 
Df,JNED IN IQUATJON coe> 

LJNlAR 1J59Zl5 ITREA~ FUNCTION 

Cll> DJMiNllONLESI DYNAMIC FREE IUR,AC~ BAEAKJN~ PARAMETER 
O!,JN!D IN !QUATION (49) 

LINEAR ,oese•• ITR!A~ FUNCTION 
IT!RAT!ON8 ON rTA-FAIL!O TO CONY!~GI JN 10 ITIR 

,001457 

,540586 

,190.00 



CHI t•D 

DE.,INITIONI 
IOTH ORDER ITRlAM FUNCTION WAVE THEORY 

LO ·- D!IP WATIR NAVE LlN&THt CALCULATED ,ROM LINEAR WAVE TH!ORY, LO•CG1•.z•s11>•T••z 

H • WAVI HEIGHT I -• GRAVITATIONAL CONSTANT 
T •, WAVE PERIOD X(NJ • NTH ITRIAM FUNCTION COEFFICIENT 
DPT •· WATIR D!PTH L • NAVE LENSaTH 
PIJ .- VALUE O' ITREAM 'UNCTION ON TH! FREE IURFAC£ 

WAVE CHARACTERllTIC8 
HiLO • .OJ899T DPTl&.O • .o~oooo 
HiDPT • 1 779915 
LILO • ·•ZTJ44 Pll/CG•H•T> • ..001se• 

LtlTtNG 0, DJ~lNSlONL!SS ITRlAM FUNCTION COE,FICIENT8 

XC UICH•T*G) • 
XC S)l(M*T•G> • 
X( l)l(HettG) • 
X( T)l.(H•T•G) I 
XC t)ICH•T•&) • 

•eJ .. '7Z•Ol 
•1l2SIU•02 
•1114087-0J 
•••Oi!45Zw05 
-•,IJ117UO•H 

XC UICH•T•G) " 
X( .,/rH•T•G> • 
l( 6)/(H•T•G) • 
l( 8)/(H*T*G> • 
X(IO)ICH•t•G> • 

-•.911802•02 
•• nn•t•OS 
•• nn10.u 
•eUU9Z•05 
•eU8'91•U 



-:•c:~ 5•0 

TABL~ I•OIM[lliSlONLf SS HORIZONT Al VtlUCl TY COMPONlNT ~ IE:LD. I.' O!.F INf D IN fQUATlON C21) 
TMETA • ,o 10,0 20.0 30.0 so,o 1s,o 100,0 130.0 180,0 
EU/MEillHT: ,8H ,582 ,3b3 .201 .012 .. ,09b •• u 1 •115b ... ,101 

40,4l 1s.u e29,4l •109,21' •*****" 234,bl 36e6% •145.ll .. 210.41 

SURFACE u .on 8,79.S 4,993 2. 733 11 1H .. 1.014 •11438 .. i.623 -1,101 
St, 7X 24,0l .. r.6 18% •ltl1U ~···••l 256,0l 3o,ox •!5712% •21'1,0X 

S/DEPT!-!=116 12,932 
100,0" 

S/DEPT'1•11S lt.192 
100.ox 

S/DEPTHill1'I 9. 81 l.I 8, 1i?2 
lO I 7" t 9, 1l 

S/Df:PTH: l .l e,708 7,551 
24,6% 1l.l,4l 

S/OEPTH•112 7,811 6e898 4.825 
N 19,0% 9 I 7" e23,2X 
~ S/OEPfH•l1l 1,017 61341 41b2t 2.757 
~ u,1x s,.u •24,2% .. 91,9% 

5/0E'PT!-!•110 61473 5,873 41U2J ", 715 .210 
8,bl I 8% .25,bl •84,5% ., .... " 

S/Of PTH: 19 ,,,973 S,475 4,239 2, 7'5 1311 .,990 
3,9% .1,2x .21,21 .,79, u ·~ .... " 250,0X 

S/DEPTH• ,8 5,560 5, l 39 4,073 21762 .504 .. ,899 .. 1.1.100 •11619 •1,b9b 
". 4% .1,ox .. 28,8% .. 75 ,ox ·~··••% 200, 7l lo.ax •15718% 1001ox 

S/CEPTM: ,7 s.zzn 4,859 3,925 2,743 ·613 "-" ,819 •11l6U •! 1614 •1,Mlt 
tt4 I J% •10t4l .. J0,4% •7i10l *"!****" 272,2% .so,a '!f')815% .. 215191 

5/0EPTM• 16 11,94.S ''-626 l,798 2.121 1701 •1748 •11312 .. 1.60<1 •t,685 
• ., I 81 •ll,51 •ll19l 969 I '7l ...... , 284. 3% l0,!:1% •15318% .. 21012% 

S/OEPTH• .s "· 71 q 4,437 1.ti9o 2,698 I 772. !fe689 •lelOl.I •1t6014 .. 1.681 
•lOe9X wt6, 1X •ll.21 .. 67,91 ,.335, u ****'*" 10 •. n •1U9,9% •211,lX 

S/OEPTH• 14 ". 54 :s 141288 l,603 21677 1827 •1640 •f,281 "1,599 "116'17 

•ll·"" •18,n e34,41 •66,7% 1t30015% ...... , l012X .. 11.1617% .. 20712% 
S/DEPTH• tl 4,411 4e175 l.535 2,65C1 1868 •1603 • 1t2td .. 11596 .. 1,6'14' 

.. 15,4% •20,U w3S,l% •&5 18X •277, u ******" 101ox .. 1144,n .. 2014,0% 
S/Df PTl'I• •l a ,319 41095 3,487 21646 1896 .. ,576 •t,250 •!1594 •l,672 

•1618X •21,41 •16,0¥ •bS,21 •21~2.01 ******" 29,91 .. 142,61 .. 201,ex 
S/DEPTH• I l 4,2b4 4,048 3,4S8 2,657 1913 ,,,stio •t,241 • l. !:192 -1,&11 

•17,7% .. 22.11 .36,ax •64182' •2\53 I ';I ••••••% 29,81 •llll1SX •200,41 
S/DEPTl1• ,o 4e246 ". 033 3,449 216.55 1918 I!! 1!:155 •1.240 •11591 •1,670 

•18 10¥ •22,41 e3b,5l •64,U -2~0 .ex ...... , 29,8% "141,2% •200 10X 



CU! !l.D 

TABl.E Jl•DIMEN8IONl.!BS Y£RT1CAI. Y!l.OCUY COMPONENT 'lfLo •••• oE,JNEO IN !QUAUON CH> 
THETA • ,o 10.0 20,0 so.o so.o n,o l0010 uo.o uo.o 
!TA/HUGHT• ,.,. .su ,su ,201 ,ou ••°'" ·•1UT •1l 1h •101 

oo,u 15,41 •2•,u •tot12I ~ ...... uo,u :S•1•• •tll1SI .zso,ax 

SURI' AC! ,ooo •11,1 41S42 s,n• 21llOS 1990 ,J5Ci 1081 1000 ....... "·" 6.,,. IHit!ll •2'1H •241141 ... , ... ....... ••••••• 
S1D!PTHtt1• ,ooo ....... 
llDEPTHU 15 ,ooo ....... 
llDIPTH'11ll 1000 s,aoz ...... , '791U 
S/D!PTHU 1S ,ooa 1,u1 ....... .,.,,. 

~ 
S/DlPTH•l12 ,ooo. a,1u 31'70 ••••••• U1U 0,11 en SID!PTHO 1 l 1000 2,uo J,Jh J 1Utf 

~ ....... u. '51 f>Cl 1U 52,01 
sioEPTH•l•O ,ooo 1,n2 2,ec,7 s.1•1 21377 

••••••• n1u f>21U 50141 •t121 
SI DEPTH• ,q ,ooo , , "74 214211 2,728 21115 ,968 ....... n 111 601U 48,H •1121 •178181 
&iDEPTH• ,, 1000 11 Z2CI 2,042 2, !33 11860 ,878 ,3311 .on 1000 

S/Df PTH• ••••••• 65,U 58,81 411n •till •l101U e62t .n ...... 1 ...... , ,., ,ooo 1.00• 1110! t,972 111112 , 181 ,JOS 1071 ,ooo ....... u,n S7,U 4519' •1141 •lU,9X .589141 ....... . ..... , 
S/D!PTH• •• 1000 1822 1,1101 t,1140 11369 ,61' ,Z69 ,ou ,ooo 

*'****I •t,n s5,n 441 n •l16X •158,JX w564,n ...... , ...... , 
8/D!PTH• 1S .ooo 1•51 l 1 l2T 113.U 11132 ,572 ,230 1054 .ooo 

••••••• u,n 54."" o,n •t .n •153191 ...... , ..... u ••••••• 
8/0!PTH" 14 ,ooo 1508 ,876 11043 a8'19 ,'lo2 1187 a01.14 .ooo ...... , ''·" ss,n 112.n •1191 •150,'IX ...... , ••••••• ....... 
sio!'PTH• ,3 .ooo .Ht ,4143 , 110 ,671 ,348 1142 1033 ,ooo ...... , se,21 5i? 1SX 41,91 •i?eOI •11.17,7X ...... , ...... , ...... , 
SIDEPTH• .2 ,ooo ,2n ,1.1z2 1507 ,1145 a233 a090 10i!l ,ooo ...... , S1,51 ~t,9X '11,41 •1'•U •145,91 ...... , ...... , ...... , 
sio!PTH• 11 ,ooo • 120 1209 1252 .222 , 111 .01.18 .011 ,ooo ...... l ...... 1 ...... , 4t .u ...... , ••••••l ...... , ...... , ....... 
S/O!PTH• .o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo .ooo ,ooo ,ooo ...... , ...... , ...... , ...... , ....... ...... l ...... , ...... , ...... , 



cor t•D 

TABLI lll•DJMfNllONL!IS HDRJZONTAL ACCELERATION CO"PDNfNT ,l!~De1 1 1D!'JNfD IN EQUATION (2J) 
THETA " ,o so,o 20,0 Jo,o so.o n10 100,0 uo.o 18010 
£TA/HEIGHT1 ,IH 1!82 .su ,201 10tz •1096 .,1n •11S6 .,161 

40,41 1s,u el914I •109,H ....... 2J41H J6,U .us.n •210,U 

IUR,ACE ,ooo 11.on '°'"' SJ1824 Z91S16 101511 a.•u .sos .,ooo 

••••••• u,n 84,H 70 1U 14111 .Zi5,31 ....... ..... u ....... 
SiD!,TH1116 ,ooo ....... 
·llD!,TH•I 1!5 ,ooo 

••••••• aio!1tTH•t14 1000 71, .. ., ....... 92 1!11 
a/DCPTH•l1J ,ooo 57,800 ....... tl10I 

N 
llD!PTHllS12 1000 461908 6217'2 ....... ••1H 84 1 1* 

~ llD!PTHWl1l 1000 ,J914Sl 541406 511212 
C11 ..... u 81181 82171 n,n 

SIDf,TH11110 ,ooo JS,859 471H7 4710JJ l9t55J 
...... 1 16101 l1101 71121 JS10I 

llD!PTHll •' ,ooo 2t170J 411144 4J10fl6 Z911SO 101795 ....... 84101 u.u 69181 !Sell •195181 
SID!P!H" 18 1000 U16SI J6124l J914ft1 28e856 ll t8l6 J1761 17$8 ,ooo ...... , 81191 .,., '21 68131 Z611I •162,0I ••••••• ••••••• • ..... 1 

Ii DEPTH• . ., 1000 1•.uo 321124 J61299 281407 121696 41482 11001 ,ooo 
..... u 19, 71 n.u u,n 27181 •137161 •fl96,21 ••••••• ••••••I 

llD!PTH• •• ,ooo 11.ooz 281771 J3,58J 2719]8 U14U .s110.z 1'179 ,ooo ....... n.u n,u 651U 28161 •11'161 .s•o1u ....... ••••••I 
8/D!PTHI ·' 1000 15 1 0'19 261102 Jl,321 271484 U1'9l !51528 I 1Jl1 ,ooo ........ 1!1JI 11121 63 1H 29111 •l0612I .s211n ••••••I ••••••• 
SIO!PTHI . " ,ooo U161'1 14101'1 291501 27107'5 14140 11896 11409 ,ooo 

llD!PTHlf 
....... U1JI 69141 62111 29,51 •96,41 e4141JI ....... • •••••• 

13 ,ooo 121545 221459 '81106 261734 141781 61115 l 1481 ,ooo ....... 11 151 ..,,,, 60,•1 29,71 •89,41 e44l1U ....... • •••••• 
llDf:PTHI .i 1000 u1au 211J'l9 271 UJ 2614'19 u,ou 61J1l 11530 ,ooo ....... 70,11 "'·"' 60,0I H181 •80171 .4ll1il ••••••I ....... 
SIO!PTHI .1 ,ooo ll 1J8S 201145 2615111 261321 1!JI152 61488 l15S8 1000 ....... ••.:JI 6!1191 ,,,,. 29,91 •82,0I .409,JI ....... .. ..... 
IJDfl'T~I 10 1000 111149 201535 26,JU 261267 15, 197 61526 11568 ,ooo 

...... 1 69,0I .,,.,. 99,SI 29191 •81111 •40'S.41 ••••••I ....... 



CUE. do 

TAILl-JY•DlM!NllONL!ll.V!RTlCAL A~CtLERATION COMPONl~T 'l!LD1111D!FlN!D JN EQUAT!DN (24) 
THITA ·w• ,o to,o ao,o 10,0 so.o n,o ioo,o uo.o· uo,o 
ETA/HU8HT1. ,.,, ·"' ,,., ,101. .ou ••°'• •1lST •• u• •, 16t 

40,41 'tl,411 ., .... ·•to•.u ...... 1 ua,u J6,H .us,u -ZI0,111 

IUR,.CI •HeHS ··11.au '·°"· as.see ITdS7 u,na :s,eos. ..u ,eu 
St,OI .J7 ·" u•.n ua,u tlletl •t,SI .ea,zi ...... 1 ..... *I 

1iDEPTH•l16 •111,110 

liDIPTHllrl 
tOo,01 

·•11 1 110 

IJDIPTH•tel 
IOO,OI 
·••O,Ul ·•17118'1 

liDIPTHtltJ 
,,, .. 1t,S1 

•IJ,UO ·•Jl,Jl7 

IJDEflTHll 11 
Ts,11 ...... 

•llelH ·.S_JiSH '·"' N 11,u ·••ill ....... 
c:n 1/DIPTHllil ····'°' ·dli1S4 ·•Se Ht UIJU 

"' .,~.ll .,,,, •tHell 11SeOI 
-liOll'THlhO .a1,u• ...... 1 •••••• Ue'92 ... ,.,, 
1/DIPTHI ,t "·" 

.,,,. .. , ... lU~OI tl!leH 
eJS,fH .11.101 .... ., a,021 l!el'2 u.su .,,, .. .,,,. •'·" ,.,,,. lUISI 78,H 

l/D!ll'THI' 1 1 .So,Ut .. ,, .... •9,002 s,U9 ta.au 12.011 .s,u• .us ·''' fo1JI -n,01 t,01 ·111.11 l 1'ifl 80,61 ...... ...... , ....... 
llDIPTH• i., .1 •• 0 .. •I0180S .• e,eu .J,08' u.u• lOaSH 41148 1ne ,.,., 
aiD!PTH• ••••• .,,,. ,.,,,, J02e41 US.II "·" .. , ... ....... '*''*" •• .,,, .. , ·•tT ,.,, .e,u2 le686 Ua0S6 9,066 4,1410 i 1 O!I .. .,. 
liDIPTHI 

69,0I ., ... ·u,u ....... UJ,81 es.SI •55,61 .. ..... ....... 
••• •u.•aa •S4tlll •f1lU ''" - . •·na 71144 .J·"'' .us ,,.,, 

"'°' .a1U 2•.11 ••••••• lHe'TI ea,sx e50,SI ....... ....... 
tiDIPTH• ... ·•U1Bn ·•ll 1491 .S,19! .an Teltl •• 021 ·2.8Jt .,, . ,au ...... 60,SI 11.11 ....... lUeSI Hell •*****' ....... . ...... 
liDIPTH• ,J •10 1111 .• a,sao ·"·"' .,ue '5,Ut a,5os 21142 1415 •JU 

••••• 1•,11 1•111 ..... u Ul16I H,71 . ...... ....... . ...... 
l/D!PTHJ .a ··••'10 .s,ns .s.u. •• us J14Jl '·"' lt4S. .20 ,uz 

•1·1n 1•141 JO,H ...... , lUeH ••••••• ....... . ..... , ••••••• 
tiDlPTHW .1 .,,,,. .z,eu .t,140 ·•e090 l••" 111195 ,121 .11111 ,au ... .,. ...... , ....... ...... , ••••••• • •••••• . ...... ...... , ....... , 
8/Dl!PTHI ,o 1000 ,ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo 

..... u ....... ....... ....... ....... • •••••• • •••••• ....... . ..... , 



CAI[ S•D 

TAILl V•DlMENIJDNLlll DRA9 ,ORC! COMPON!NT 'l!LD •• ,.arflN!D !N EQUATION en> 
THETA • ,o 10,0 zo,o so,o 5010 11,0 100,0 uo.o uo,o 
ETA/HEIGHT• .u• ,,ea iJU .101 .012 •• o•• •1IJ7 ·•1U• •• 1•1 

OO,OI ,,, .. 929,u •109121 ••••••• ZJl1H J•,H eUS1JI •ll0,01 

-SURfACE 15,SU n,os• IO,S9T l,SJ4 .us •1481 ·•·"' .2,n1 •li470 ., ... '·" .., ... •2'Se•I ...... , ...... , ...... , ...... , ...... , 
81DEPTH1Jl1• ?S,•Jo 

l00 10I 
l/DEPTH•t1t •1.uo 
1iDtPTH~1,a 

100,0I 
so,u1 ot,oH 

liD!PTH•teJ 
11,H •Jell 
•I•"' Jlelll 

l/DIPTHlhi 
e,OI •It ell u,nz 19e600 1115'1 

I\) •21•1 .,,,,. •70101 
0) 1/DIPTHlltl ''·"· as.22! t61J6J 1,011 

" ·•t1U .Z21TI .eJJ,H •196,61 
1iD!PTH•hO , ..... ll1100 111119 T1JOS ,,,, 
liDEPTHI 

.u.n ·911111 ef41SI •190161 .. i .... 1 
19 20.120 1•128• &11444 6,§)4 ,529 •1456 

•1'1H •H1tl w76,TI .. ., ... ....... , . ..... , 
I/DEPTH• ·' .., 1500 1!1-74 !017&1 '·"' 1SO• ·•1167 •f1JGI .z10H •l1H6 

liDEPTH• 
.Zo,OI •H10l .71,11 •182,21 ...... , ...... , ...... , ...... , ...... , 

1T u.too 121'1• •.uo 1.00• .. , . .,ztJ •t ,t!U •11791 ••••••• 
liDlPTHI 

• u,n .st,11 •80161 •119,H 
··~···· ••••••I ...... , ••••••• ...... , 

•• u.uz I01TJJ T16JO .. ,., .u1 •• 2J2 .,969 .. ·'" ...... 
•~1,0I . .,,,. .12.11 ....... tljHHI • •••••• ...... , . ..... , ...... , 

eiD!"H• ,, '·'" '·'" 6,Ht J,H9 ,seo ·•1180 .•. ., .. •t1ZU •l,001 
•JJ161 ·••1'11 •eJ161 ........ .. , .. " ••••••I ...... , ••••••I . ..... , 

SiD!PTH• •• 'le HI 69711 11901 21901 .11• .,,,, •16l9 •l10IT · •11119 
d!,11 .... 61 ·••111 ••••••I ••t··~· ••••••I ••••••• ...... , ...... , 

llD!PTH-. 1J 51SH l1'9S Je6H 21095 ,z1• .,098 .... , .... ,., •·,IJI 

ti DEPTH! 
•Jf1•• •41111 ...... , ••••••I ... , ... , ••••••• ••••••• . ..... , ...... , 

.2 J,601 ,,, .. z1s•1 s.s•2 •••• •e06S •• so• •1501 •• sse ....... ...... , .. .... , ....... .. , .... . ..... , ...... , . ..... , ••••••• 
liDl"H• ,, 11•oa l16JO 1119! ·''' 1084 •10SI .,11• •1IU ··'" ...... , ••••••I ...... , ••••••• ..4i•HI ••••••• ...... , . ...... ....... 
1/D!PTH~ ,o ,ooo 1000 1000 1000 1000 ,ooo ,ooo .ooo 1000 ...... , ....... . ..... , ...... , •••1•••1 ••••••I ...... , ...... , ...... , 



CA81!9 .. D 

TAIL! Vl•DlMfNllONLlll INlltTIA 'ORCE COMPONENT 'llLD~ 11 ~Dl'INJD IN llUATION (16) 
THU& "' 10 1010 1010 S010 9010 . n·10 l0010 uo.o sao,o 
!TAIHU8HT•· .1H• illl 1J6S ''°' 10ll ·•10•• ... ,, ..... ··"' •01•• , .... •l•1t1 ·•1t•111 ....... Ul1H ,., .. •Uf1SI •2&01u· 

IUR"CI· ,ooo 101 .. , 191 to? 11.1n 1'11919 U1f07 ..... l1US 1000 ....... "·°' TleOI 59971 .,,,. •117161 ·167161 ••••••• . ..... , 
llDIPTHW&1• ,ooo ....... 
tiD!PTH•t1S ,ooo ....... 
llOIPTH•l1I ,ooo S•1SH 

••••••• .. ... 
t/D!PTHWl1S ,ooo so,uo 

••••••• 11,11 
l/D!llTH•t1I iOOO ·1•1111 J•1t•• 

1\:1 ....... 10 ... n.11 
C1) 1/DEPTH•l1I 1000 I01•J? SJ1TU se,011 
CD ....... ,.,,. ''•" H,TI 

t1D!PTHll10 . ,ooo u.u• 21 •••• ss,us n •• ., ....... n,n TJ,H ••1H Hell 
l/DIPTH• •• ,ooo 11,111 11,zze za.us Z01TOI 121141 

••••••• ,.,,. 71,11 H1•I 18161 •lot1H 
llD!PTfof1 •• ,ooo 1t1nt I01Hl '"·'°' Zt.79' u1soe l1'2l 110'6 1000 ....... 70191 n,n u,ox n.ox •lOJ,OI eHS10I ...... , ...... , 
1iD!PTHll 17 1000 ... ,, 1•1tSo I01TH 1l1'3S l010ll o, sos 1977 1000 

••••••• U161 ••1H '2111 H1SI •'71SI ••T71tl ....... .. ..... 
liDEPTH• •• 1000 711JI u,9u l'11HS ••·st• 11771 J16SO 1968 ,ooo ....... Hies ., ... ... sx 2'1!1. •92•71 ..... 11 •••••u ....... 
siD!PTHt ,, 1000 611JI U1l72 u ... , U1Sl5 ,,.OJ J,099 .1u ,ooo ....... TS ,111 ''·" 60181 ,., .. •8910I ·44010I ....... ••••••I 
l/DIPTH!!I 1• 1000 1110f •1"l "·'" 101611 s,•eo 2eS2f e606 ,ooo ....... 701SI 6T10I 60,JI H1fl •861 ll ••U,21 ...... , ....... 
llDEPTH1 1J 1000 s,902 61Ht 1107' ,,,ze •1519 11•as ,02 1000 ....... . .... 66111 ,., .. 19181 .. , .. , . ...... ••••••• ...... , 
eiD!PTHI ,z .ooo 11217 .... , S1Hl 51268 s,on leHS .su 1000 ....... ••,11 6610I St1SI 29181 wl!10I ••••••• ....... ...... , 
t/O!PTHll .a ,ooo s.11• a10•1 11641 11u• t.IU ,651 11s• ,ooo ....... ••••••• ••••••• ,,,JI Zt181 ...... , ....... '*''**I ....... 
I/DEPTH~ 10 1000 1000 ,ooo 1000 .ooo ,ooo 1000 1000 .ooo ....... ••••••• .. .... , ttttttl ••••••• ...... , ...... , ••••••• ...... , 



CAii l•D 

TAILI· Yll•DIMINtlONLEI• DRAG MO~INT ~OMPONINT 'llLDee••~E~IN!D IN EQUATION Clf) 
THETA ;. ,o 1010 ao,o so.o 10.0 ·n10 lOO.O 11010 1eo10 
IUIHUIHT1: .... •'" ,,., 

''°' -. 101 •• o .. •11Jf ...... . .... i 
-10111 as.11 -•1•1U •SOt1H ...... 1 ., .... .,. ... .... ,,JI ·dto1•1 

IUllPAC! ••••••• .,,,.. .. .... '·°'' 119' ..an ··"' ••••• .i ,on ..... .,,,,. .eo,u .SHetl ....... ...... 1 . ...... ....... • •••••• 
1iD!PTHt116 ~, .... 
llDIPTH•t.I 

uo.n 
•t.1'19 

liDIPTHWl14 
uo,u .... ,. , ... ,. 
H,11 10.11 

l/DlPTHlt1J -u.•11 lf16JO 

•1Dll'THll1I 
••• u eSI 

N 
H1JJJ "''°' u .... 
·1111' ••••• ·•6l10I 

~ 1iDIPTH111l u,,., 1'1tfl· ... ,, ··"' co I ill .,,,,. . ..... ....... 
liDll'THU10 U11St tl1ll6 '·"• s.-ns .... 
tiDlPTH•-

·•9171 ·•if1JI -·••·n ••••••• ~······ 1• 10.111 '·'" 61001 '·"' 1181 -•,218 

1/DlllTHW 
•111•• -·•'·°' •71191 ....... fl•••••• ....... 

11 ,, ... '·'°' -1,SJJ 1,111 ,111 •• su ···''' •1816 ··'°' ·•U1H ·•JO,U ....... ....... f!••••U ••••••• . ..... , .. .... , ...... , 
aiDIPTHI 11 1.111 ... ,, J1JJJ 11171 1148 -a,tU ••••• •16JO ..... , 

.a1,n ....... ....... ....... fl .. ••a& . ...... ...... , . ..... , .. .... , 
liDll'THt 16 ·SeffJ s.no ,,,.. ,,,,, .tio .• ,on .,ue ··••t ··'°' 
sio!PTH!ll 

....... • •••••• • •••••• . ...... -i .... u . ..... , ....... ....... . ...... ,, 1,1tt ,,,., l1HJ ·'" • oto .,049 •1202 .. ,, . ·• 1HS ...... , ....... ....... ...... , '! ...... ....... . ..... , ...... , ••••••• 
81Dfl'THI . " ,., .. ,., .. •"'' 1564 1061 .,oz•- ..tu •a20I •-.22• ....... ....... . ...... . ...... 'i""" . ...... • •••••• .. ..... . ...... 
liD!PTH•· 1J .•111 '"' .... ·"' •°'' -e,OU •• on •• u• •-.116 ....... ...... , ••••••• ....... 'i*'"*' .. ..... . ..... , ...... , ••••••• 
llDEPTHI· ,, ·'" .sso 1Zlt .u• 1016 .,oo• •10Jl •10Sl •-.Ol6 ...... , ...... , . ....... . ...... '!"*'" ....... . ...... .. ..... • •••••• 
llOIPTH• •• ,ns .oea 1060 ,OJS ,oo• •• ooz .,ooe •10U .,ou ....... ....... .. .... , ....... •:•••••• .. ..... ....... .. .... , .. ..... 
liDrPTH• .o ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ....... ...... , . ...... ....... • •••••• ...... , '""*' ...... , ..... u 



CAil !S•D 

TABL! Ylll~OIMlNSIONLE18 INERTIA MOHlNT COMPONENT ,llLD •••• DEFIN!D IN £QUATJON caeJ 
THETA • .o 1010 20.0 so.o so.o 7!510 100.0 uo.o 180.0 
ITAIH!IGHTm .n• .su ,J63 .101 .01l •• o•• ..u1 •• ts• .... 1 

•o.n u.11 .at,41 •lOt1il ••••••I U41H , .... •l4'13' •Zl01Cll 

SUR, ACE ,ooo J9el48 J5,J97 "'·°'' 10.011 5,SSJ lt930 ,428 ,ooo 
••••••I 89,JI ''·'' 56.ll •llhOI •ll6e61 ••••••I ....... ••••••I 

SIDl!PTH•te6 ,ooo 
••••••1 

aioEPTHlll15 ,ooo 
••••••• 

8/DEPTH•l•I ,ooo )J,978 
••••••• 81151 

liDEPTH•l•J ,ooo 2!112'0 ...... , es,51 
1iDIPTH•1,z ,ooo 11,no 281510 

N ...... , n1.s 71171 
~~· 81D!PTH•l•l 1000 u1ns ll1HO 25,001. = ...... , 821H n,a1 '7191 

llDrPTH~hO ,ooo 101tSJ 161447 11.28' U1iJt 
••••••I 8010I ..,, ... 66,H 21.zx 

llD!l'TH• 19 1000 f1J16 lZ1Z41 101006 1t1S36 $1J10 
••••••• fl1H T•1n H1TI HeOI •U6ell 

llDEPTHI ·' 1000 s.211 ... ,. 101198 81166 41J08 , ... , .,.. 1000 
******I .,., 10I H161 ...... 28151 •JU,OX· ••••••• ••••••1 ******I llD!PTH! I., .ooo J1700 61394 .,,.!? ,,711 , .. ,, 11J56 ~JIO 1000 ...... , f!·111 11111 6J1!I H10I •106121 ...... , ••••••• • •••••• 

8/Dl!f'THll 16 1000 21119 •1•16 ,., .. ••ee• l1HO 11045 ,,., .ooo 
••••••• n111 ••1t1· 611!1 lt1SI ..... , ...... , ••••••• ...... , 

SID!PTH• 15 1000 l1UI i.•oe J,601 hS61 l1H6 i71• .110 1000 
••••••• ....... ''·" 61ill , .. ,. . ...... ••••••• . ..... , • •••••• ti DEPT He •• 1000 ... , 11180 i.an 2•U• 1.1 .. ... 1 .11• .ooo 
••••••• ••••••• • •••••• 60181 2'e11 . ..... , ....... • •••••• ....... 

llD!PTHW 1S .ooo ·"' ... , s.us· 1119! ·"' 1H• .... ,ooo ...... , ••••••• . ..... , ••••••• ....... • •••••• ••••••I • •••••• ••••••I . 
8iD£PTH• ., 1000 elJI ,119 ·"' 11!7 .JOI iH9 .ou ,ooo ....... ...... , . ...... ••••••• . ..... , ...... , ••••••• . ..... , . ..... , 
llD!PTH• ,, 1000 1011 1IOJ 11.32· 1Ut 1016 1033 ,oo• iOOO 

••••••• ••••••• ••••••• • •••••• ••••••• • •••••• ••••••• . ..... , ······* llDIPTH•·eO ,ooo ,ooo ,ooo 1000 1000 ,ooo .ooo .ooo ,ooo 
••••••• ....... . ...... ••••••• • •••••• • •••••• . ..... , ••••••• ••••••• 



·' 

CUE S•D 

TABLE IX•DtM!NII~NL!SS DYNAMIC PRESSUR~ CDMPDN!NT FI~LD,,,,D!FINED IN EQUATION CZ9) 
TH!TA • 10 10,0 20,0 3010 5010 n.o 10010 U010 seo10 
EU/HElGMTm ,BH 15H ,Ju ,201 1012 •• o•• •• 1n •11'6 .,161 

40141 u,n •1•141 •10',U ..... u U41H J61U .us.:n •210,41 ·, 
" 

SURFACE 11606 1118' ,.,,, ,421 .021 •• 1 •o •1216 •• su .,u1 
a1,01 21,u .20,n ••S,Ol ....... 2)9,91 48 151 •lJ4eU •1•9,01 

S/D!PTH1Jl16 .. , .. \ 
100,0I 

SID!PTH• 1 •' 1,u2 
100,0I 

8/DE,TH•le4 t ,J81 l, U1 
St,61 20,01 

8/D!PTH•teJ t,295 t, u• u,u 18111 

~ 
S/D!PTH•1•2 1,ao• 1,0H • 7116 

14,81 U,OI .u,n 
-l 8/D!PTH•tel l • l 27 1 ,otJ 1144 ·""' ..... 21 ,JI. Ue6l ..u.u •U,SI 

&iD!,TH•t10 1,057 ,'64 .u. ,469 eOJl 
11.•1 u,n •t2tSI •611 181 ...... 1 

SiD!PTH• •' .... ·•18 .us ,485 1010 •1185 
u,u a,u •lZe ll •!6181 ••••••• 2n,u 

8/0!PTH1· 18 1•41 ,an 1109 149! .102 ... ., •1261 .. ,,, •·,Jll 
u,u 5,91 .u,u ·•'1111 •4'77111 Z10,H '"·11 . ..,,,,. --100,01 

8/DIPTHll • 1 ,198 ,au ... , _ elJOI .u• •e 141 •1160 •1JlO •,SJt 
a,sx J,'51 ~u.u •41,0I ·•J!SA14I 294101 H,41 •1:16101 •IOl,01 

1/D!'1H!t ,,,. 1860 ,au ,681 1'505 1150 •1Ul .• ,ass •• :u J •• u• ,.,u 1.:n .u.u •441 ti •.2u.:n Sl••ll 61e11 •12'•" •Z01 1JI 
SID!PTH• •' ,ea• ,.,u 16H 1901 1167 •1118 •1i41 •1J12 •• us 

,,,I .. .,. •14131 •llleOI •1441U JUS,H u,61 •U41U •l95 1U 
SiD!PTH• 14 ,804 ,ns 165• ,!08 I t l 8 t •1101 •12112 •1Jll .,sae 

1. !51 .z.JI •14191 •40151 •,~U· 11 J1l19' 66191 •l1•181 •190,JI 
8/DIPTH• .J ,1u ·'"' ,uo ,!508 ,190 •• o•• .• ,ua .,:510 .,J21 

.,01 .• ,,61 •15, 191 •Jt,!l •1'8111 3'6121 68181 •tt61!l •186141 
11/D!PTH• .a .111 1na 1644 ,508 1 l 9'7 •10tJ .,235 •• so• .,u1 

•l 121 •4161 •15191 •)8,81 •l81e!I 416,21 10. sx •l 141121 •l8S11I 
8/D!PTH• •l 110 .u1 1641 ,508 .201 .,oe• .,an .,Jot •·1326 

•t1•I .!5,11 •16121 e38, 111 •l80181 429,41 70,•1 •112181 •182,U 
liDlPT~•· ,o • '61 ,129 1640 ,508 .zu •1oee •1232 •• so• .. ,,. 

•2,u •!,OX •lfteJI •J8,JI •'J18eTI 04,0I u ,21 •112.n •181151 



TH!TU 

cuf. !S•D 

TABlE XwVARIABL!S O!PENDING ONLY ON PHA1£ ANGLE 

,o 10,0 Jo,o so.a n.o 100.0 uo,o uo,o 

Cl) OIMENllOhLISS KINEMATIC FR!! SUR,ACI BOUNDARY CONDITION [RROR 
LI~EAR WAV! THEORY R!,R!l!NTATION,9 11 O!FJNED IN !Q.CJ5) 

SUR,AC! 1000 ,OTO 1131 1164 el!l 1058 •10!2 •1011 •1000 

Cl) DIHINSJONLlll KINEMATIC ,R!! SURFACE BOUNDARY CONDITON ERROR 
STREAM 'UNCTION THEORY R!PRE8[NTATION 1 ,, 1 D!FJNED IN £Q 1 CS5) 

SUR, AC! ,ooo .,ooo •• ooo •• ooo .,obo •• ooo •• ooo .,ooo .,ooo 

(3) DIM!NIJONLESI DYNAMIC ,RE! SURFACE BOUNDARY CONDITION ERROR 
LINSAR WAV! TH!ORY R!PR!SENTATION,,,, 0£,IN!D ~N !Q.C!6) 

IUR,AC! ,016 ,011 .oz• .021 ,0!2 •• oo4 •• 01• .,01J •1001 

(4) OIMINllONLlll DYNAMIC FREE IURFAC! BOUNDARY CONDITION !RROR 
ITRIAM ,UNCTION THEORY REPR£S!NTATION 111 , O!FINEO IN (Q,CJT) 

SURFACE ,OJ6 .• ,01z .,ooT •• 001 •• 0~1 •• oot ,001 ,on 1005 



CASE 5•D 

T•BLE Xl•OVERALL WAVE PARA~tTERS1.1 1 DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

( 1) DJM~NSJONLESS WAVE LENGTH 
DfFIN!D IN !QUATION CJ7) 

.u1 ( l51ll) 
(l) DIMENSIONLESS AV!RAGE ~OTENTIAL !:NERGY 

O!F?NfD IN EQUATION (38) 
1Z4t (•101121) 

(J) D!M£NSl0NLE8S ~V!RAG! KINETIC ENERGY 
otr?N£D IN EQUATION (39) 

,285 ( "85181) 
(4) OfMENSIONL!SS TOTAL AVEREGE ENERGY 

D!~INEO IN EQUATION (40) 
15ZT ( •111161) 

(5) DIMfNSJONLESS TOTAL AVERAGE ENERGY FLUX 
D!FINEO JN EQUATION (4l) 

,488 c .u.u> 
<•> DIMENSl0NLES8 GROUP VELOCITY 

N O!FINlD lN !QUATION (12) 
-.J ,9Z7 ( 1,U) 
~ ('7) DIM!NSIONLESS TOTAL AVERAGE MOMENTUM 

O!FINED IN !QUATION (43) 

(8) 
,s•a c •17,51> . 

DI~ENIIONLEIS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 
D!FIN!O JN EQUATION (44) 

1HG C•lOl1U) 
(9) DIMENSIONLESS TOTAL AV!RAG! MOMENTUM ,LUX TRANSVERSE TO WAVE DIRECTION 

OEF?N!D IN EQUATION (45) ,, .. (w1!819I) 



CAIE !•D 

TABLf XJCCONT)•OVERALL WAY! PARAMITERle 11 DO •oT D!PEND ON PHASE ANGL! OA lLEVATION 

• (10) DJM£Nll0NL!ll ROOT M!AN SQUARE KlNIMATIC 'REE IUR,AC[ BOUNDARY CONDITION ERROR 
Dl'IN!O JN EQUATION (06) 

LJN1AR ,oto110 ITR!AM 'UNCTION ,000000 

Cll> DlM£NllDNLlll ROOT MIAN SQUARE DYNAMIC 'Rf! SUR,ACE BOUNDARY CONDITION ERROR 
D!,JN!D lN IQUATJON C47t 

LINEAR 1014t71 ITR!AM 'UNCTION 1 005JJ8 

Cll> DlHINllONLfSI MAXlMUM KINEMATIC 'RIE IUR,ACE BOUNDARY CONDITION ERROR 
D!,JNID JN EQUATION (46) 

LJNIAR . ,16t!tl ITR~AM FUNCTJON ,000000 

CIJ) DlMINllONL!ll MAXIMUM DYNAMIC 'RE£ IUR,ACE BOUNDARY CONDITION ERROR 
D!,JN!D JN !QUATlON (07) 

LlNIAR 102S••S ITR!AM ,UNCTION ,OS•o•s 

Cll) DJMENllDNL!IS KINEMATIC ,REI IUR,AC! IREAKJNG PARAMETlR 
Dl,JN!D IN IGUATlON Cit) 

LJNlAR ,otttTl ITRrAM 'UNCTION 

C11) DJMfNllDNLfll DYNAMJC 'Rff IUR,AC! BREAKING PARAMtTER 
DE'JNID JN IQUATJON Cit) 

LlNlAR 1100lS9 STRfAM 'UNCTION .211110 



CAI~ 6•A 

JTH ORDER ITREAM 'UNCTION WAVl THEORY 
Dl,JNITIONI 

LO =e DIE, WATER WAVI LINGTHt CALCU~AT!D 'ROM LINEAR WAVE THIDRYt io1tt/61ilJSIJ•T••z 

H •· WAVE Hl!IHT & • •RAVITATlONAL CONITANT 
T ·• WAVI 'fRIOD XfN' I NTH tTRl~M 'UNCTION COlfflCllNT 
D'T • WATIR D!'TH L t· WAVE L!N~TH 
'If • VALUE OP· ITR£AM 'UNCTION ON T"! fRtl IUR,AC! 

WAV! CHARACTERJtTICI 
HILO I 10llJtl D'T/LO·• 1100001 
HID'',. ,ses11t 
L/LO •· ~Ttlt61 'lllCl•H•T> • •.OOSS59 

L!ITING O' DIMINIJONLE81 ITR!AM 'UN~TION COlfflCIENTI 

xc SJ/CH•T•G> •= .,,s111s.os 
xc JJ/(H•T•O> • ..soo•t••O• 



CASE tel 

TABLE l•DIM!NllON~Ell HORIZONTAL vt;LOCITY COMPONENT 'Z!LDeeitD!,lN!D IN !QUATION Cit> 
TH!fA " .o S010 io.o u,o so.o n.o 10010 uo.o uo,o 
!TAIHUGHTI . 1'11 1IH 1!1' 1411 .us ,0•1 • 111111 •1HO •1•H 

U14ll l l 171 •1U S1H ., ... •1 u101 ·>•191 ·•••n •01U 

IURFAC£ l1ltS '···· •·•n .... , •·fl' 1'10 •S1IU •J1064 ., ... , 
aio!PTH•l1l 

u.s1 10161 .. ,. ..... .e.n •90,61 n.u ···°" ....... 
11174 l1lH 

8/DEPTH•teO 
Hen &01n 
•• aas •,no 4e471 S1HI ,,.,, e612 

s/DIPTHJ 
·•1S1 Bell Tiu 11,u •7191 •8Y1H 

19 411114 414150 •1177 S1'4l 1109' ,u1 •l1U9 .s.ooa •Se•o• 
l1SI 1181 .. ,. ,, .. •71U •7!161 S!,91 •6111 •l!S,U 

8/D!PTHl!I ,a t1l'2 •· 1•'1 Je917 J1!ll l1SU 1UI •l eOJO •l1IH •J,1154 , ... •1•• s.n l1U ••1H ·•t1U UeH .s.•1 .,.,ox 
N 

SID!PTHI I J CleOOJ ·S••IS S1 .. , SeH7 le26' iU!I ··"'" de'24 d,J17 .... • ••• 41•1 ,,.,. ••• ox •51151 11141 •5e21 •Uell ~ llD!PTHI e• '·''" s,us s,soa s,u• ·z,1n i6H .,oa •21611 •Jel99 Cft 1,11 1151 41SI 2,s1 •Sell •45,!I 2'14' .11.n •u,n 
SID!PTH• .s s,u1 s.sss J1SU .J,U2 lelOO ,ua .,eu •2110 •J,099 ,,,. .... ''" a.ox •l1U ·•CIO 111 Ue 1U •lleH •Uell 
SiD!PTH• •• JelllJ , .... S12H 11914 le OJ? ,ua •1711 •l14J9 •S10l7 •·'- leOI S1•1 1,n •le.,. •l519I 11.•1 .0,11 •10,0I 
llD!PTHI ,, S1J7? J.J16 s.uo 1,142 le9H ,uo •• 704 .Z1JIO •2 1 954 

1,JI l10I Jell. 1.11 •Gell •Heel l41H •lleOI •9elll 
SID!'PTH• eZ s.sos 1110 Je067 1,ns ... ,,. ,ua •1U1 921SJI •l.•09 

4eOI 1.11 a,•1 ltll •01JI dOe?I U1H .1.•1 ·'·°' 8/0EPTH• el Sil!• -s,100 s1021 .. , .. t1•JJ e6i7 .... 101 •le JU •i,882 s,11 J,U' -1.11 S ,SI .. ell •191111 iStOI .,, .. .aen 
llD!PTH• •O s.au ,,, .. s.010 ·11n1 1•'" ,.,. ··"°' de JO Cl •118U 

s,11 Sell 1171 t ,21 •Cl1H •19101 Hall dell ••eH 



-CAii •-' 

TAILI· ll•DtMINllONLlll ·VIRTiCAL YILOCJT¥ COMPON!NT 'llLD111 eDl'INIO IN EQUATION C21> 
THITA ;': ,o ao.o ~10.0 ·10.0 ·I010 n,o aoo,o lS010 uo,o 
1TAiHUGHT1 . ,n1 .,,. .. tt• .... . .. , '°'' 

.. ,, .. ·•1160 ...... 
u.11 u1n •••• ''" ...... ·•lUeOI ., .... ...... ....... 

. IUR,ACI· ,ooo •• so '·''' '11140 .s,osa JelOS ...... ,,,., ,ooo 
•••••••• 'l•iH 'll'1JI ·H,H l'Stll ..... ......... ..ss,u ........ 

-llOIPTHl11 l .• ooo .... 
-liDl'THt' 10 

........ .. ... 
,ooo '"' 

, ,,., , , .. ,. ,, ... J1U7 ........ 111111 ·as,11 u.u 15111 ..u 
liDl"HI •• ,ooo 1HI lilOI t1HI a.ns ... , .. ·1,n1 l 1JlO ,ooo ....... ....... ·11 ... I01H • •••• s.n .10,11 ..,,,,. ....... 
IJD!PTHI •• ,ooo ,.,, 110h s .... ·1,u1 ·a,1100 'le SllJ l1UI ,ooo ....... 11.11 zo,11 1t,u u.11 s.111 •l01SI .. ,, ... ....... 
t/DIPTHI ·' . ,ooo .... ·'" liUO S.111 ·1,011· ,, .. ., leOOI ,ooo 

~ ....... 10.11 ..... Uill u.u .J, ll ••••• ·•Jl1U . ...... 
-.l -liD!PTHI •• ,ooo i1'7 ,us 1,011. 1,110. 1112• ,, . ., .... ,ooo ... •••••••• , .... '''°' u.u "·~· •••• . ..... ·.:I010I ...... , 

l/O!PTHI ,,. ,ooo eS07 ... ., ··'" 11141 s ,au ..... .• ,u ,ooo 
••••••• , .... S81JI U17I 11 ttl . ... ..... ·•11171 .. ..... 

liDIPTHI ... ,ooo . ... ,IH ,us ·'" l ell9 1,020 .... ,ooo ....... ,,,, . '"·"· , .... llefl .... •••••• •If ell . ...... 
tiDIPTH• ,, ,ooo 

. ''" ,,., •••• '"" elJl '''° ..... ,ooo ....... Sletl u.ax 11,11 Udl leH ····" •2'10I ....... 
eiD!PTHI •• ,ooo etlf 1Ht ,sit ,171 1HO ,104 elH ,ooo ....... ....... ..... tl,H 11101 . ... ..... •Htll , ........ 
llDIPTHI' 11 ,ooo .011 , ua ,us .u• i1'41 .111 el4l ,ooo 

tiDIPTHI 10 
....... ....... ....... U'.11 10111 • ••• ...... . ...... . ...... 

. ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo 1000 .ooo ....... ....... . ...... ....... . ....... ....... .. ..... . ...... . ...... 



UH td 

TABLI lll•DIMENllONLlll HORIZONTAL ACCELERATION COMPONENT ,11Lo,,,,01,1NrD IN EQUATION ,,,, 
THITA I ,o so.o ·zo,o so,o so.o n.o soo.o uo.o 110,0 
ITAIHlllH'8: ·"' 1111 •"' •••• ,,., .,a.a ·•11•• •1'60 •1•1• ll141 Uifl .... ..... ••••• •llZeOI , .... ... ,1 •U,91 

IUR,ACI ,ooo '·"' .... .,, ao.eao 1810H H1HO U1IU lleHO ,ooo ....... S1ill Jl,H . JJ,OI Hetl .... •"•SI .ss ... .. ..... 
liOIPTHIS1I ,ooo .,,, .. 

••••••• J1,41 
llDIPTH•t•O .• ooo ...... .,,.,, ,,,o .. "''" ·H,911 

••••••• ·l41JI .JJ,OI so,n Hell '·" llDIPTHW 1• .;000 .. ,., ''•''" u,saa "·'" ..... o "•"' lle46J ,ooo ....... .11,11 ~J01H 18141 lh'I .. ,. ·•&•1JI •H161 ....... 
liDIPTHf 11 ·1000 116'8 u.ou 19,111 "•"' He060 "''" Sl1S66 1000 
tiDIPTHI 

........ ·1•10 11111 Hall "'" •iZI ·•ll1H ...... .,. ....... 
N 

17 .1000 ;1•111 &01a•T 14elfl I01t•T IJ1••• ·u,ua . U1HS 1000 ....... 17111 11.•1 111&1 lt10I lifl .. , .. ,. ....... ....... 
~ liDIPTH• 16 .. ;000 •11H ''1tlO U1HI 191661 2111?• I01U• U1U• 1000 • . ...... ..... ,.,, .. HeH Hill ,,,. •UeOI ·d•1H ••••••• liDIPTH• 11 ,ooo ••ll• l1IU U1••• U1t•• ·1t1••• ••·71• U10lf 1000 ....... '.11101 11111 10111 llill •••• ·••101 •H1tl ....... 

. liDIPTHI ·14 ,ooo .... ., ,,,,, U10IT ., .... I01TOO , ... ,. 10 ••• , ,ooo •••••••• ..... . io.11 lt10I . u1n 1161 . ••• 11 ••••••• ....... 
llDIPTHI· .J .,ooo 410TJ ·11•10 111111 l'hOSS I010fl .... ., u .... 1000 ....... ·ao.11 1•111 17111 IS1tl ..,. flif eH •If ITI ••••••• 1/Dl"H' 11 .ooo ·'''" '•'" u.u1 16•170 1•1 .. 0 ll1IH so., •• 1000 ....... ..... . .. ,. ..... ll1H . ... •7111 . ...... ........ 
llOl,TH• 11 1000 ,, . ., ., ... , so1•11 l6i ... ''•'°' ll1J .. &01711 .1000 

..... 91' ... , . ,, .. ,. ...... 11111 •101 ·•61tl ·•Ifill ....... 
tiOf"H•· 10 ,1000 ,,.,. .,,,., ao11ee 16•101 lf1JU U1JJI I01fU 1000 

··~···· 
1•111 JT1ll .... 11 u.n •••• •6111 . ...... . ..... , 



CASE 6d 

TABL[ JV•DJM!NIION~[SS VIRUCAL ACCE~ERATlON COMPONENT ,JELDeee1DEFlNED JN t:QUATJON (l4) 
THETA • 10 10,0 20,0 so10 5o.o 7510 10010 uo.o uo.o 
ETAIH!JGHh ,s11 ,,,, ,su 14S8 ,193 ,01>1 •1144 •1$1>0 e,4l9 

12141 t 1171 914' !5,!51 ••161 •112101 1'191 ·•·51 •U,5' 

SUR, ACE •16,iOIJ •25114• •i!Z15U •t8,J88 •81ll1 J,f>04 1 O ,S84 S:Se457 13,229 
a..u 24111 20.u 11,u ~n.01 180. !51 41,u •11eJI •41>,81 

llDEPTHIH el •h,0'55 •251 UO 
zs,n 24151. 

8/D!PTHU ,o •12,BH -22111• .20,ou •0,681 •11809 J,489 

I/DEPTH' 
n.n l21'JI u,n 11, ti 91331H u1.n 

1• •lt1•7' •l9eJ55 •111546 •141U7 •7el1• 2.s•z ,,357 u.au 121•01 

sioEl'TH• 
22,u u.n 11,n 10111 ~2•.n zo1.u 41,91 •17151 -48111 

,a •1T1IU •Ue144 •••• u. •U,851 •6t41f> 11H8 11865 111252 tl14U 

''·'' 101n 11,01 10,JI •,i!610I 224191 41,21 •t61JI •4S 1H 

~ 
-8/D!PTHIJ 17 •14.1J4 •14,JOO •S:S103' •u ,ou •51127 113&6 6,!546 9,689 9,933 

zo,u S9e61 u,n 10,01 eiJ,91 253.91 46eH .,s,n •42,91 
-.,J I/DEPTH• 16 •U,H'3 .12.000 •10,90 .t.J48 •4t946 ,964 S,]69 8e181· a.472 co ,.,11 18181 1'171 •• 61 •il1H ...... , 46 101 •141U 940 I 71 

I/DEPTH• ,5 el0,106 ••1U1 .a1••z e7,6'Z .a.101 1664 4,J08 617J9 71028 
u,u 11.21 li1U 9,41 •2010I ...... JC 45141 •SJ17I .sa 1•1 

I/DEPTH• ... ., ••• 1 •7e141 .1,o•e ••• 089 ,•J1J26 1444 3,J4l 5,337 5,601 
U1H 

17 '" 
10,n t,U •l81H ••••••x 45,0I .,:s.21 •S7,41 

I/DEPTH• 1S •s,•oo .s,ne .s.zu •4,\H9 ,~2.isoo 128S 2,445 J,910 41187 
u,u S 1 ell l4ell a,n •17e91 ...... , 44,H •li!17l •Sft,41 

I/DEPTH• .2 •J,900 •J1794 •J,481> •J,OOl '1'1 ·••CJ .... l 1•0Z i,6!2 z,7Bs 
u,ex 16e91 '"• u 8,81 •111JI ...... , 44,H •t2e51 •JS 1H 

SIDfPTH•. 11 •t ,'40 •l 1887 •lt1J! •I ,495 •• an .01• ,792 l 1Sl l t ,191 
u,u u.11 13,91 a,11 .. , .. u ...... , ••••••I •12eJI •l5, ll 

llD!'1H• .o ,ooo 1000 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo 
••••••I ....... ..... u .. ..... "'*'*' ...... , ....... ...... , ••••••I 



CAii /!l•A 

TABL! Y•O!M!NllONLlll DRAG ,ORC! COMltON!NT 'llLD111~D!,IN!D JN EQUATION (15) 
THITA • ,o 10.0 1010 so,o 5010 n,o 10010 uo.o uo,o 
!U/HUGHTt .• 111 ·'" ·'" ,1118 1291 '°'' .. , .. •1S60 ...... u,u 11111 •,41 .9 .n .... , •llleOl He'll .•• ,91 •U,H 

IUR"C! 17,UJ U1J'2 U1Jl1 11,u1 910'6 1401 ···"'' ••1140 ••.ou u,11 U19I 10.11 tin •U10I ...... , ....... .•. ,, •11 I '11 
SIO!PTH•l1l ''·"• l61JH u,u 1J;ZI 
SID!PTHlt10 u 14110 U1810 li1JU l010U ll1'1l ,,.., 

ll 1H S01tl 8,61 •••• •tt;n. ...... 1 
SIO!PTH• •• u.202 Ul'llJ 1014"J 8151' 410H 1 H8 ·•164! ..... , w81Tto 

101n l010I . ., 1•• o,u ·•ll1U ••••••• ....... ·••I'll •IS1tl 
siDll'TH" •• 10,n1 '·'" 1,808 71IOJ !1498 .su .. ,.. •••••• wf,9114 

••• 1 •.JI '•" l1TI ·•I01H ..... *I ••••••• ··'·" •H161 
llD!l'TH• ·' 81 !1H e,191 .,,,., 6,0U 1.•1• 1179 ·•14J1 •41S1• .•. , .. 

N •• u •••• .. .,. s,:sx •S01U ...... 1 ..... " •'•°' ·•11,!l = llD!PTHI •• 710!2 .. .,., 61066 41'80 2142' 1U8 ,.,Ju d1llf8 •S1JJB = e,n .•• ti .. ,. 1101 .•. ,. ....... ....... ·'·" d0161 
llD!l'TH• ,, '•"' ,., 4f 1 .... o ll10ll ..... •''' ... ,. •11121 .a,JU 

liD!l'TH• '·" ''" ·' · .. .z,ax ••• u ....... .. ..... ·w9141 .., .... 
111 ... ,. ••••o J1IOt .J,UI 11941 elH ·•iltl delOI •l14IU 

'·'• .,,,, .... ..... ••1U •••••ti • ..... 1 . .... u ·•191SI 
liD!l'TH• tl J1lll4 J1t28 Z17ta hSOS ttU7 1ua .• , 1511 ·•l1HI •Ir HJ 

'T1H 7101 ,, .. ,,,. ••••• ..... " ....... ·••1U •U,81 
SID!PTH• ,a 1,uo 1,0511 111Ja t.IU' •"'' ,01• .,100 .s ,on •l1•U .,,,. •1•• hH. '1141 ........ ....... ........ .••• u •U,SI 
liD!PTH• •• 1105! S10U ·'" ,ns .su ,019 .•• oso -··"' ... 111 .,,,. 6181 s.u ...... 1 .. ..... ....... .. •••• 1 ....... ..... u 
S/D!PTH• .o 1000 .ooo 1000 ,ooo 1000 1000 ,ooo .ooo ,ooo ....... ....... ...... 1 .. .... 1 ....... .. .... 1 ...... 1 ....... ....... 



CU! 69" 

TABLE Yl•DlMENSfONLfSS IN!RTU ,ORCE COMPON!NT 'l!LD,,,.D!,IN!D !N EaU&TlON C26) 
TH!TA • ,o ao,o 20,0 so,o 5010 n,o 10010 13010 110,0 
ETAIHUGHTm 15Tt 1!158 •''' ,4!58 ,n1 1061 ·•11G4 •1S60 .... l• 

u.u ll111 ..... '·" .... , •tu.ox J9,91 ••• s, •lfl,!il 

SURFlCE ,ooo 515'0 UITOO u.u1 zo.•87 l2,619 tt,556 10.100 ,ooo ...... , 21,51 21.t,U z:s,n ••• u J.71 •ll 141 ., .. ,,. ••••••• 
S/D!PTH•lel ,ooo sin• ...... , n,sx 
SID!ltTH•leO .ooo 41800 •,JS, 1S144' u.,,, 22,299 ...... , 2s,01 2s,•1 22,21 lfu!X 5,ZI 
SID!PTH• •• ,ooo 4,t41 8,07• u,u1 l61t60 19,540 1718!14 9,908 ,ooo ....... u,n zz,n 21101 l5eH 5,0I ••151 eJ412I ••••••• 
SID!PTH• ti 1000 J,543 6,tt9 ,,,na 141608 161955 l!16ll 81767 ,ooo ...... , 221u 21161 lO,OI 14191 4, 71 •8191 .. sz.u ...... , 
Si DEPTH• .1 ,ooo '·'" 5,85, 8,454 u.uo 141121 Ua41! 7.636 ,ooo 

N ••••••• 2t151 20,u u.u u.11 4,H •8,41 •30141 ••••••I = SIDEPTM•· 16 ,ooo 21496 4,88t 7,090 101400 Uell!I 11140• 61!1•· ,ooo ..... . ..... , 201n s•,u 18131 U161 4,0I •8101 •i8,91 ...... , 
SIDEPTH• • !I 1000 ·2,on l1970 51140 810CIO 10.019 91402 51409 1000 

***•••1 1•191 s•.u 11.11 ts.u 41ZI •1161 .21.n ••••••• 
SIDt:PTH• •" 1000 11591 1,1u 4,50! 61619 71910 7,455 41JU 1000 ....... 1•1JI 18,51 11,u 12111 4111 •7 10 -Z6111 ...... , 
SID!PTH• 1J ,oon l 1174 ZelOO 1,s2• . 41944 !181Z s,ss2 31225 ,ooo 

'"**'I 11,11 18101 u,11 ~z1u 4101 •'71ZI •l610I ••••••• 
SID!PTH• Ii! ,ooo •''" 1,5H1 211•• 31 lf:llJ l,886 J,t82 l1146 ,ooo ....... ••••••• 11111 u,u u.n s,n •7,0I ·•!5,51 ...... , 
S/D[PTH•· 11 1000 ,J84 ,ns t 1nt I t,U3 11'15 1,1J6 le0'7l ,ooo ....... ........ ....... • •••••• p!eOI J,91 ••••• .. .... , • •••••• 
S/DEPTH" ,o ,ooo 1000 ,ooo ,ooo .ooo ,ooo ,ooo 1000 1000 

...... 1 ...... 1 ...... , ....... .., ... , ....... ....... . ...... ••••••I 



CUE •i•A 

TABLE Yll•OIM!Nl?ONL!ll DRAG MOM!NT COMPONENT 'l!LD 1111 D!'I~ED IN EQUATION (21) 
TH!TA •• ,o 10,0 20,0 :so,o ,o,o n,o 100,0 uo.o uo,o 
!TAIHfUHT• . 1111 ,sse ·'" 14!58 1HS .o .. •• 144 •• uo ··"'' u,111 llt71 •,u ,,,. •9161 •I u,n n,•1 •••H •U,,1 

IUR,AC! "·°'· 10,seo •,u1 71118 1.011 alOZ .,au .Jet SJ . .,,,,,, 
11,11 ···"' u.11 1.21 •111 SI ...... , ...... 1 ••141 ·•12121 

8/Dfli'THU 1 l '°•'" 10,su 

siD!PTH•teO 
..... u,n 

1 •• u .. , .. .,,.,. 
''°'' 

,, . .,. ,ue 
11,u u,n 10,n '·" •UeOI ******I 8/D!PTHI ·' .,ue t,902 ,,,,. 11,111 s •"' 1lH •• n• .z,us ••1170 
aa.u u,:n . '·°' 41,81 •U1ll ...... , ...... , ·•10.n .• ,. .... 

·11Dl!PTH• ,, 
4 ·"'" 

41H4 111414 s,su leU4 1118 ·•1140 .• z.ua •J,IU 
ll10I 10.11 e,u O,J.1 •11 eSI ..... u ...... , .... , •U,H 

SID!PTHll . ., s.111 s.oo 217''1 2.zss h07' ,098 •11'7 w11HO d 1Ho 
N 10111 t,!I ., ,411 '·" •10111 ...... , ...... , ...... •2S10I = SI DEPTH• •• 2,11• 1.1n '•'"' l1H8 .ne 10'12 ·•1112 •l10a& ., ... 0 
N ,,,. '·" •,H S1U •l01ll ...... , ******' •'•DI •21, 11 

llD!PTHI .s 11ns 11419 ,,,.., l 1 oao 1!01 ,oso .• ,on •• n• •l1US 
1,11 1,u •·JI '•°' ...... , ...... , ...... , .e,n •20 1H 

aiD!PTHll ,4 i•os ,112 ·"' ·•41 ,SS4 .osz ·•1044 ·•1410 ·•·•'a a,u .,, .. 5181 1181 ...... , ....... .. .... , . ..... , •'9111 
llD!PTHll .s ·"'' 147• • 4111'5 ,no 1112 10U •• oa11 .•114'1 •1J8Z ..... u ....... ...... , ••••••• . ...... 1 • •••••• .. .... , ....... ....... 
SiD!PTHl!I .a .-114 1207 ,ies 1l52 .on ,ooe •• 010 •1108 •• 1•7 ....... . ...... ....... ....... .. ..... ******I . ..... , ...... , ...... , 
llDEPTHI 1 l .on ,osa ,046 ,OJ& 1019 ,ooz ,.,002 •1021 •104l ....... ....... ....... ....... ....... .. ..... . ...... . ..... , ...... , 
llD!PTH" .o ,ooo .ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo ....... .. .... , ....... ...... , ...... , ....... ...... , ...... , . ..... , 



CAH •-' 

TAIL! Ylll•D?"INIJONL!tl lNIRTlA HOMfNT COMPONENT ,l.Lo. 1• 10£,INED JN [QUATION Cll> 
THETA • 10 10,0 zo,o so,o !1010 n10 uo,o uo,o uo,o 
UA/HUIHT• ·"' ''" 

,,,, 
~·s• 119' .0.1 .. ,, ... ·•11SH ·•1•H 

u,111 11171 .... s111 •t1•I •11110I .,.,,, ••••• •Utll 

IUR,.CE 1000 ,,.,. .,,., 
'·''' u.110 12.22• t,tll 0,174 ,ooo ....... -St 1Sl ·1t,H 2•1n U10I -s.ox •U12X ·•S11H ...... , 

llD!PTH•111 ,ooo s,uo 
••••••• S110I 

llDIPTHll10 ,ooo ••• so s,an 7,JllJ 101•10 l l i907 
••••••• 17,61 U,H ·ao1u U1S1 .!,JI 

aioEPTH• •• ,ooo 1,ou .J,940 S1•SS e.11• 9i284 .a,sn 41IU 1000 ....... ...... , .... n,11 11•21 s.u •l01'FI •J81ll .. .... , 
liD!PTHw , 11 ,ooo t.!UO 21•u 411111 ,,171 '·°'' •111Je J1Sll4 ,ooo ...... , 14141 u.n 211n 1'111 !S.ll ·••181 .,,,,. ....... 
S/DIPTHI ,, ,ooo l 1tol 21157 .s.101 01144 !11H8 41828 , .... 1000 

N ...... , U,OI ·u,n 201u U1H 4111 ••• u •JJeOI ...... , 
c:o SiDEPTHI 1• 1000 ·'" l1HS 21194 J1HS Jin• J,llH ..... 1000 
~ ....... 11,11 20,u St.JI 14111 "·" .• a,n •S0181 ...... , 

eiDIPTH• 11 ,00(1 1Hl l10l9 11412 11 Ul 2,s,o z,uo l 1JS9 1000 ....... .. .... , '9181 18141 U161 4141 •8101 •2•101 ...... , 
llD!PTH~ 14 1000 1114 104 ·'" l 1SS6 11600 1e50:S ,a.s ,ooo ...... , ...... , 19,0l 1 f ,61 Uell 4121 •T1H •21161 ... , .. , 
a/Df PTH' ,, ,ooo ,ue ,Ju 1504 1748 .au ,en .us ,ooo ....... ....... . ...... .. ..... 121H o,u ·•T1JI .. .... , ...... , 
I/DEPTH• .1 ,ooo ,oT8 .uz .221 1Jl8 ,no ,Jn ,,., ,ooo ....... ..... u . ...... ....... ~ .... .-; ...... , ...... , ...... , ...... , 
llD!PTHIW .1 ,ooo 101' ,us ,055 .011 ,091 ,092 ,054 ,ooo ...... , ....... ....... ...... , ~ ..... , '*****I .. .... , ....... .. .... , 
8/0EPTHIJ .o 1000 .ooo 1000 ,ooo ,ooo .ooo ,ooo .ooo ,ooo 

••••••• ...... , "'"" ..... u ...... , ...... , ...... , ....... ...... , 



CASE 1••A 

TABLE lXwDJME~llONL!SS DYNAMIC PRfSIUR! COMPONENT 'I!LD. 1,,D!FJN!D JN !QUATJON C29) 
TH!TA I! ,o 10,0 zo,o so,o so.o 7110 100,0 uo.o uo.o 
ETAIHUGHT• ,s11 ''" ·"9 •"" 1!'1 .0•1 ·• · • "" '•1hO •109 

u.o 11,n 9,U 5,51 ••1•1 •ll210I J9,91 .•. ,, •I•·" 
SURFACE t,S4i 1.115 l10J7 ,9U 1!580 .122 .,l89 •1720 .,ua 

s/DEPTH•11l 
11,!1 so,H 8,71 s.u •8161 •l001Jl JS,61 .,, .. •14,S. 
t, us l11l4 

11.21 10111 
SIDEPTHUeO 1,oto s,oH ,91J ., .. 9 .sn ,UJ •.n ... ,. 1,H "·" •7e11 .... ,, 
SI DEPTH• ·' ,992 ,,.,, .•u .at• •'"' 1Ul ·•·2•• •1705 •,849 

a,11 81H '·'' ... u .... , ·•75111 35121 9'171 •1!5,tl 
I/DEPTH• ii ,933 1911 ,861 . .,.,. ,521 .uo .,ue .... 1 .,811 

l1U 71H 6,U Jen •!51H dS12I 33181 .s.01 •U,11 
8/D!PTHl!I ,, ,eu ,865 ,816 ,,,, 1508 1145 •elt5 •1634 •• 111 

N 1,21 •1H 5161 s.u •1101 .so,u "·"' •" ,!1 •U,21 = SiDfPTHll •• .n• 1824 1778 170, 1091 .1 n ... ,,. •160S ··'"' IS'o. 
6111 •• ,1 1101 S1U ., ... , •41171 Jl1U •'hOI •U1U 

8/D!PTHI! 1S ,80J 1189 1706 1618 .. ,. 1u2 •1181 •1!581 •• us 
6e01 '·" 41•~ 2181 •41U •Jo17I 29191 .s.u ·•l0 1U 

8/DtPTH• 14 1175 1701 1121 165• 1404 1tn ·•1169 .,su •• 10J 
Sell 5121 4.21 2161 •Je61 •J21H 28181 .J12l •• ,ii 

SIDEPTHl!I 13 ,753 1740 .101 iU9 ,455 1154 ··••o •1947 •,'87 
!51U 4181 4101 2141 •31JI •291U 27181 •JeOI ·'·'' SiDf PTH• ,, .u1 1724 1687 1627 •""' elH •• us •• ,37 .,676 
4181 4161 J1TI 2.u •J·Ol •26191 17,11 •2111 •8111 

8/DEPTH• ii 17'8 111' 1679 1620 1041 1196 •1149 •1131 •·6•9 
11,11 4141 J,61 2,n ·•l1tl e2S11l ,.,,. •2111 .,.,,, 

S/DEPTH• 10 .72!5 . 1712 167' 1618 ,443 1lH •1Ue •1529 •16'7 
•••• ..... J,61 2.21 ·•Z1tl •H1H 2'151 •i1•l • . ., ,81 



CAI! 6•A 

TABLI x.vAR!ABL!I DEPINDIHG ONLY ON PHAll· ANGLE 

THUAI ,o ao,o 10.0 Jo,o 10,0 7110 10010 1J010 &1010 

Cl) DIMlNllONLlll KINEMATIC 'RI! IUR,AC! BOUNDARY CONDITION IRRDR 
.LINIAR WAVI THiORY RIPR!llNTATJON1111 Dl,INID IN ~o.css> 

1uA,AC£ ,ooo 1001 1007 100• ,010 1oos· •100J .,ooe •1000 

C2) DJMINllONLlSI KINEMATIC 'RE! IUR,AC! BOUNDARY CO~DITON !RROR 
ITRIAM PUNCTlON TH!ORY R!PREllNTATION,,, 1 D!PlN!D IN !~1<JS) 
·IURPACE 1000 ·•1000 ·•1000 ·•1000 •1000 ·••000 1000 ·• 1 000 ,ooo 

U> DlMENllONL.UI DYNAMIC 'RU: IU,.,ACE BOUNDARY CONDHION IRROR 
LlNIAR WAVi THIORY RIPRlllNTATlON1111 D!,INID IN ,o.<s•> 

1uRP1c1 .• ,oos .• ,on .• ,oo• .,002 ,on .oo7 ,oo• .• ,on ·•,oot 

Cl) DIMINllDNLlll DYNAMIC 'Rll IUR,ACI BOUNDARY ~DNDITION ERROR 
ITRIAM 'UNCTION THEORY RIPR!llNTATION1, 11 Dl,IN!D IN l81CJ7) 
IUR,AC! e 1 000 ·•1000 1000 1000 1000 ·•1000 1000 1000 •1000 



UH t•A 

TAILI Xl•OYIRALL1 WAYl·,lRAMlTIRI,,, DD NOT Dl~IND ON .,HAI! ANGLI OR l~IYATIDN 

Cl> DIMINflDNLlll WAYI· LINlfH 
Dl,INID IN llUATION Cl7) - . ,.. ( '1"' CIJ DIMINtlDNLlll·AVIRAI!; ~OT NTJAL !NlRIY 
Dl,INID IN IQUATJDN CSI) 

. , .. o C ,d,OI> 
CJ) OIMINIJONL!fl AV!RAI! KJNIT1C INIRGY 

Dl,INID IN IQUATION CSt> . 
. . .... c ·•&171) 

C•> DJMINllONLlll TOTAL AVIR!Gi INIRIY 
Dl,INIO IN IQUATIDN CIO) .... ( ,., .. ., 

CIJ OIMINl!DNLlll TOTAL AVIRAGI INERIY 'LUX 
O!,INID JN IQUATION (tl) · ,eos c .• , , • ., 

<•> DIH!NllONLlll GROUP Y!LOCITY 
01,INID .JN llUATION Cfl) 

- •• ., ( 111> 
CT> OJMINl!ONLlll TOTAL AVllUGI li40HINTUM 

01,INID IN llUATIDN C•S> 
-eftO ( ·•l 1 II) 

Cl) DIMINIJONLlll TOTAL AV!RAGI MOMENTUM 'LUX IN MAV! DIR!CTIDN 
Dl,INID IN IQUATION (II) . '''°' ( '•hfl) (t) OIMCNllDNLlll TOTAL AVIRAll MOMINTUM 'LUX TRANIV!RIE TO WAV! DIRECTION 
Dl,INID JN llUATION Ctl> 

. ,sos < ·•I 171) 



~ 

= 
" 

CUE•d 

TAIL! X!CCONT)•OY!RALL ~AV£ PARAMfT£Rl 111 DD NOT DEP!NO ON PHASf ANGL! OR fLfVATJON 

' C10> OJMlNIJDNLEBI ROOT MEAN IQUARE KINEMATIC FR!£ 8UR,ACE BOUNDARY CONOJTJON ERROR 
Df,!N!O IN fQUATJON C•6> 

LJNf.AR ,oo••,,, ITREAM ll'UNCTJON ,000000 

Cll) D!MlNIJONL!ll ROOT MEAN eaUARE OYNAHIC ,REE SUR,ACE BOUNDARY CONDITJON ERROR 
OfflNED lN EQUATION (41) 

LJN!AR 100526• STREAM 'UNCTION 1 000039 

<U> OIMENSJONL!81 MAXIMUM KlNE'4ATlC 'REE SURFACE 80UNOARY CONDITION !RROR 
OEFJNED JN EQUATION <••> 

LJNtAR eOlOJH ITR!AM ,UNCTION ,000000 

OS> DIMfN8lONL!8S MAXIMUM OYNAMJC ,REE 8UR,ACE BOUNDARY CONDITION ERROR 
DEfJNEO JN EQUATION c 417) 

LJNUR 1008802 ITR!A)ll 'UNCTION 

CllJ DJMlNBJDNL!SI KJNfMATJC ll'REI IURFACE BREAK~NG PARAMETER 
DIFJNEO JN EQUATION C•I> 

LJNlAR 11Z1t55 ITR!A~ FUNCTION 

CIS> DlMlNSJONLESI DYNAMIC .FRE! SURFACE BR!AKIN' PARAMETER 
DE'IN£0 JN EQUATION (49) 

LJNhR 1056605 ITR!U' ,UNCTION 

,000121 



N = • 

5TH ORD!R STREAM ,UNCTION WAY! THIORY 
Dl,INJT!ONI 

LO • D!!, WAT!R WAY( LENGTHt CALCULAT!D 'ROM LINEAR WAYI TH!ORYt LO•(Gl•1ZIJSl)•t••z 

H ' WAY! H!JGHT G ·• GRAVITAlJONAL CON8TANT 
T ·• WAVE 'ERIOD X(N) I NTH ITR~AM 'UNCTION COl,,ICJ!NT 
DPT ' WATIR D!,TH L • WAVI Lf~GTH 
Pit ' VALUI 0, ITRIAM FUNCTION ON TH! 'Rll IUR,ACE 

WAVI CHARACTCRllTICS 
H/LO :e 1 0J6Ut . D'TILO •· ,lOOOOI 
HID'T • 1l66SOO 
LILO·• 1 74S710 Pll/(GtH•T) • ·••OO!llfJ 

L!ITING.O, DIMINllONL!ll ITR!AM ,U~CTION corr,1c11NTI 

XC UltH•T•G> " 
XC l)ICH•T*G> • 
X( !l)ICH•TU) I! 

•1!ISSllll•Ol .• ,ueus.os -,.,.,.,..°' 
>CC l>ltH*T*G) a 
X( l)ICH*T*G> • 

••S40!l•O•OI 
•1IUHh09 



CUE hB 

TABLt l•D?H[N810NLESS HORUONTAL VELOCITY COMPONENT 'l!LD. 11 tDEFlNED lN fQUUlON (ll) 

THETA • ,o 10,0 20,0 :so,o so.o 15,0 100.0 l:S010 180,0 
ETA/HEIGHT• ,uz 16tT .so ,452 ,uz •1009 ., 178 .,120 .,1sa 

u,u eo,u 14,41 4 1 !1 •J816X ...... , 51 t lX w19e9X eJ9 1 5X 

SURFACE:'. •,ns •,045 S,JU 4,413 z,zet ,036 •1140 .a.•1" w21flfl 
io,u 18181 u.n J,61 •JG 111 ...... x 41,91 •t•1a1 .u.u 

S/OEPTH•li2 .,084 •s.n• t.i,3•2 
l'(,CJI 1•·"' 11, 11 

S/DEPTH!!l 11 l s,S4• 5. 38!!1 41CJU 411•5 
l4 1 9X u.u 9,81 2,isx 

8/DE'PTHllleO 5,085 4191141 4,5)4 J,898 21208 
u,ox u ,n e,:n l t 71 •i!8. 91 

S/DEPTHll •• 41C>9t 411JU 41204 s,uo ZeU5 .utt •111'4 
l l 1ll 10.n 6,CJI ,91 •2610X ..... u U1U 

S/DEPTHll ,, 4,J55 "•'"" s,•22 ''"'" 2.on ,201 •11lU •21523 .z,8!18 
N .... e,,, 5,n .zx •U1!l ...... , "'•ex •1'11>1 •.J'f,H = SiD!PTH• . ., u,on J,ns le'82 Swll1 1.•ao '"' •111!11 -21414 ·•2,711 
c.o 8,H T,U .... .,111 •Zl 141 ...... , 4ltH .ie.21 d4,11 

8/D!PTH• •• ,,.,., J1U• J,4181 s,ou t 1•18 ,304 ·• l 1058 •21339 . .a,706 
••• 1 •.u J,H ••••• •1't11 ...... x 41,41 .11,ox •:Si!,OX 

S/DEPTH• .s s,•u J1Hl s.111 z.•n 1e865 ,3J9 -··•es •21261 •21 645 
s.u ·51 ll ZIH •t,n •UeSI •lH1tl n,u •UeOI •Z•,n 

S/DEPTH19 •" '·"'' 1,1111 s.111• 1,ez1 t.822 ,,., -··•as wi.20• •215'4 

"·'• ••21 a,u •S ,71 ·•lTall •lS5e5l n.u •l5eU .. ,.,,,. 
SIDEPTH•· ,J :s,J14 J,JOl l,oh 1,us· t 1188 ,SH .,en •21162 .a,SS5 

4,H S,61 s.u •2,0I •Uall •lt81 u -Hall •14151 •a•.n 
S/D!PTH• .a 1,1•2 Sa2H l.ou a.us t1TU ,,.. .• ,u. d1U9 •l,SH 

s,71 -Sall Sell dell •U1U •107111 "''" •141 ll •1!5,11 
I/DEPTH• ,, Ji244 J, t.,, ,,..,4 z,.sJ 11748 ,104 .• ,an .2,uo ,.z,so• ,, .. l1H 1,01 .2,sx •1!1H •101 ,OI so,11 .u.ax ·•24 1 91 
I/DEPTH• ,o J,He J,llt a,tu 2 .... t ,11J ,•o• ·•1Hl .z.101 •2,104 

J,JI .. .,. '" -ei.n ·•UeU •'9,0I s1,01 ·•t·Se11 •24,11 



CASE t1.S 

TABLE Il•DIMENStONL!SS VERTICAL VELOCITY COMPONENT ~I!LD 1 , 11 DEF!N!D IN !QUATlON .Cli) 
THETA • 10 !010 2010 J0 10 S010 '7910 10010 U010 18010 
ETAIHUliHT• 16'1! 1•t7 ,149 14'2 1UZ .,oo9 •1178 ·•1HO .,ne 

u.u ao,11 14141 4,U •JleH ...... 1 511 u •19191 ·d9,91 

SU"'AC! 1000 l 1H7 2,155 Z,910 S,0611 2195!1 2e054 ,an ,ooo 
...... 1 4!1.0I 41,H J6i1ll 20.01 •a18I •44151 •lOleU ••••••I 

8/DEPTHlltZ 1000 t 1180 Z1H2 ...... , 4l1&1 41 1H 
SIDEPTH•U t l 1000 t10U t1Ue 21n• ..... *" s•1n S11§1 :U1JI 
SIDEPTHll!llaO ,ooo ,au 1,•u z.uo Je072 ...... , u,ax J51U J21U 2t •71 
8/D!PTH• •• ,ooo 1741 t 1 a21 11987 21fJ!52 21601 l 197J 

...... 1 Jl•SI u,u J01U· Z01JI •2141 •J711I 
SID!PTHll!I i& 1000 ,ua l1ZO• 11690 2'272 28h0 t,741 17"5 .ooo 

N ...... , JS.61 Sl 191 29 101 u,u •2161 •3'1 71 •101181 '*****I cc 8/DEPTH" .1 1000 e927 1,ou l 1423 11924 l 1917 , ,,u 1ft7b ,ooo = ...... 1 12111 l0141 211n 18,0I •!171 d4,U ·•951ffl ...... 1 
8/D!PTMll!I 16 ,ooo 105 1Ue 111n 1160:5 1.uo 1.zn eS84 1000 ...... , .JO I 71 2•,u u,n 17,01 •2191 •J!,81 •91111 ******I Si DEPTH• .s 1000 1HZ ,ua 1CJ55 l1J04 1,Sl8 11ou 1490 ,ooo 

******I 2•,u za,ox u.:n 161121. •Je 11 .:u. 71 •87121 UOUI 
SIDEPTHll!I 14 1000 ,275 1'2• i?G• 1 eOaJ l e056i ,Ho .1JH 1000 

******I za,n 27111 24141 15151 •3121 •J0,81 •84eU ...... , 
SIDEPTHll!I ,1 1000 1202 138CJ 1550 1756 • 784 1U!5 1197 .ooo 

·•*****I 21,n 2•,11 il171 151U ·•J.ll .so,u •8l 1H ...... , 
S/DEPTH• 1l ,ooo 1tll ,256 ,J62 1498 ,St9 14l2 '198 1000 

••••••• ..... u 2S1H Zl•ll sa.H •J14X •2917¥ •I01U ••••••I 
SiD!PTHI .s ,ooo 100• , so • uo 1148 ,au .211 ,on 1000 

••••••• ***'*•I ...... , zz.n "'141 •J,41 •Z91U ....... . ..... , 
SIDEPTl'U!I ,o ,ooo ,ooo ,ooo 1000 .ooo ,ooo 1000 ,ooo ,ooo 

••••••• ••••••• ****•*I ••••••• • •••••• . ..... , ••••••• ....... . ..... , 



CAif 6•a 

TABLE lll•DlHENSIONL!IS HORIZONTAL ACCELERATION COMPONENT 't!L0,,1,DEFIN!D JN EOUATION C2J) 
THETA • 10 10,0 2010 J0 10 !010 n,o 100,0 uo.o uo,o 
ETAIHUGHT• ,UI! 1•11 ,so ,452 1UZ •• oo• •1178 •• uo •1He 

U1U ·20111 14141 4,H .u.u ...... 1 s11u •1•191 •H1U 

SUR, ACE 1000 u.zo 221JU 2•11'70 331026 Z61731 11e498 •·•I• 1000 
...... 1 ft010I 5ft 1•1 51,ax n,u •eftl •$6161 •l 7l 1U ••••••• 

S/D!PTH'll12 1000 111 '19J 22 I Slit 
••••••• se,u s•,n 

S/DEPTHll11 1000 10,1n 1'·""' 2611!18 
...... 1 541•1 !53eOI n,n 

S/Dl!:PTHlll10 ,ooo 819SZ 1110JZ 23,514 30,199 
******I IJ2 I 01 S01U 46181 34aH 

SIDEPTHlll 19 ,ooo 118"9 u.ou 201•10 21.u1 H,293 t?,486 ...... , n1ox 47 12' 44,0I l21H J,21 •50 151 
S/DEPTH• ,e ,ooo 6,953 U1J4e 18,690 24,992 23,9J8 11 ,:sa1 61955 ,ooo 

N ...... , 46,0I u,u 411U: Jo,u J,51 •43,ll •151101. ....... 
CD I/DEPTH• . ., 1000 61215 u,,10 1618§3 2218116 22,ns 1'1l26 1.ze1 ,ooo .... ....... 0101 4l 1JI :se,u u.ox J,61 •31151 eU816I ...... , 

SID!l'TH• •• ,ooo 11614 1018'16 u,:no 2t.149 21,no 11,on ?1550 ,ooo ....... 40,21 :se,u S5 1U 261U s,n •H1•1 •lll1U ...... , 
l/D!PTH• ,, ,ooo s,u2 91944 . u,u• S91T6ft zo,aoa l618J• T1TU ,ooo ...... , J?161 J610I SJ,41 24131 J,11 •2913' •'8191 ...... 1 
S/D!PTH• • 4 ,ooo 411'6 ,,2]1 U1t8& 181669 l01081 16,656 11901 ,ooo ...... , 351U JS.8' :JI ,JI ZlaU J,71 e26,SI •89121 ...... , 
I/DEPTH• • :s 1000 4e47J e,101 tz,473 11.n• 19,528 16,501 81018 ,ooo ....... 3J12I 11 ·" 29,H Zt151 s,n d41SI .n.zx ...... 1 
SI DEPTH• 12 ,ooo 41171 a,:ne ll 1915 11.n• 19, lJO 161383 81094 ,ooo ...... , Sl181 10,n H,Sl 20161 J1Sl •ZS,01 .17,41 ...... , 
S/Df PTH~ .1 ,ooo 4. 161 8, 121 111682 Hu9U 18184'2 16,Jll 81UT ,ooo ...... , J0,81 , .... ZT,41 zo.01 S.Sl .z2,zx •741U ••••••I 
S/D!PTHI .o ,ooo CletU 81049 lt,585 u.n1 u,esz ••• zu 81lH ,ooo 

...... 1 J0,91 ,,,JI 21eZI 19181 J,51 •211111 .u.11 ...... , 



CUE &i.a 

TABLE tY•DJ~[NllONL[SS VERTICAL ACCELERATION COMPONFNT Fl!LD,,,,DEFIN!D IN EQUATJON Clll) 
TH!TA ' ,o so.o 20,0 30,0 so.o n,o 10010 13010 180,0 
ETA/HEIGHT- ,ua e&17 ,54q ,452 .2u .,oo• •,178 •eJ!O •,$58 22,u 20,21 141U 01n •38161 ...... 1 ,s.u •l'•'I •3•,51 

SURI' AC! •ll,381 •29e!07 •l313S8 •l514l6 1sn 1118!58 U1876 ,,,n 71798 
4!,01 391tl 2'1U s,u ...... 1 1041U u,n •• o.n •118181 

SiDEPTH•t12 •.:So,204 •!81Ul •231317 
'9181 J1 .n 29111 

S/D!'PTHIJlel d619l5 •2'e42ft •211177 •141787 
s110; J'51U l6 1U 6,n 

S/D!PTH•t.O dJ,77J el!,531 •18,989 •lleft44 .. 1as~ 
lft,01 JJ1n 26,U T1U ....... 

SiDEPTH• 1• •20 I 799 •l 91110 •S618Z5 •121170 • l 1420 9,548 u,so• 
14161 32151 2s1n 8181 ....... 108,0I 48 ,u 

S/DEPT1'4• ie •17,998 •171149 •141714 •111021 •11863 7,594 1110&5 t1o:s6 71260 
N JJ12X 31,31 24,51 9,U 11255,91 1t la 01 48,U .u.ex •149,91 
CD S/DEPTHIJ ,1 •lS1JU •141ft'7 •121672 •'l16J6 •21047 S19CJ7 91239 11882 614,JB 
N 121ox J01U 211n 9,u •184151 ll 4 ,21 '18,U •57151 •lJ919' 

s/DEPTH• 16 •1!1879 •l21Jl6 .. 10.101 .a1U8 •21036 41tH5 71597 6173Z 5,578 
Jo191 2'111 2l10I tin tl145e81 117131 48 1.X e541U •Ul ,81 

SID!PTH• 15 •l0 1!1Z7 •101081 •81799 •61841 •118TCJ 31'98 61108 51590 4,687 
i9,tl 281U 221n 9,71 •tu,n 120141 . 48,51 •51131 •125121 

S/Df PTH• I" •81281 •?1945 ••1•«>0 •!J.45l •1t614 !1H6 41742 41458 11 '174 
z•.u 21,u a1,n 91n •H071lX . l2S1U 48 14" •491U •li01U 

8/DEPTHIJ 13 •61 U? .S,888 .sl 172 •4107& •t1Z'Pi 11906 J.4114 31334 l,8"4 
181111 26181 21.n 91U ...... 1 125141 48,41 •47151 •126,21 

8/0!PTH• 11 •41054 •11892 .1,us .. 2.uo •1876 1,220 l1l11 21i?S8 11903 
28 101 lft,:U 20191 9151 ••••••1 ••••••I 48,31 •46131 •113,Sl 

8/Df PTH• 1 I •11016 •1193ft •11706 •lt353 ··""6 ,595 11127 11108 ,953 
27,U 26111 201n ....... ••••••• ••••**I ••••••X ...... , n••••I 

SlDEPTH• .o 1000 1000 ,ooo ,ooo 1000 1000 .ooo 1000 ,ooo ...... , ••••••I ••••••I ...... , ••••hi ••••••I ...... 1 •••nu: ....... 



CUE .. a 

TA8LI V•DlMENllONLlll DRAG 'ORCE COM!tON!NT 'lELD,,,,O!FIN!D JN EQUATION CH> 
TH!TA ' ,o so.o ao,o JO,O !010 n,o 100,0 uo.o uo,o 
ITA/HUGHh ... , •• u ·"'' ,asz elJZ .• ,oo• .,111 •1HO it, HI 

11,n ·H;ll 10,n ... ,. •J81H ...... , It 111 •1'·" •J9,!SI 

IUR,.CE U,JH I0,18' !11010 U,254 41061 .tot •teOOt .11,5u ••,081 
111.•1 11.ss ,.,,, ·" •!SQ,81 ...... , ...... , .so,11 •H,Jl 

1iDIPTHlltl lt,014 , ..... 17,042 
10,u ,.,,, 111,n 

llD!PTHlltl 17,HI 1•1711 111.0011 u,os• 
siDEPTHlleO 

n,•1 141SI '·" ·•111 u,.,, 111.1111 u.1111 '·"°" 116110 
u.u. 11.s1 .,, .. ·•l 161 •44161 

SID!PTHI •• u1••1 U18'T 10.au f1'8!5 S1l'1l ,101 -··•Jo 
u.11. 11.ox •·JI -•leJI •4ZeOI ...... , ....... 

~ 
l/DIPTH• •• so,,.. '•'" . .. , . 6,741 z,ns ,098 •• 1!54 e4eOJ6 •5,510 

u,ox .... '·" ., ... •'91H ...... , ...... , •J4,51 . . ., ... 
cc t/D!PTHll . ., .. .,. ..... .,,.,. S1U• -a.no .ou ··•o• .J,415 •41U1 
t.,) 

'·'' 1,11 4eJI .s,u e>1.•1 ...... , ....... .SS.II .... 11 
llDIPTHI •• . .,,o .. .. ,,, .,, .. , "·''' 1.•so ,085 .,u1 .2,na .s,•10 .... 1,61 J,51 •S,H .,~ ... ...... , ....... .u.n •U,ZI 
llDlltTHt ,, ..... ·11414 41 '41 .J,fU 

t ''" 
,074 .•• :su •21J2• •J,au 

8,0I .... ,,., •4121 -•Jl1ll ••••••• ...... , di .ss ·•fllO, 11 
I/DEPTH• ,4 .. ,., ••• so .J,619 11'24 t ,15J ,062 .• ,au .1.12• .a,su 

-7,11 6111 •••• .o,n ·J~,n .. .... , ....... -.so,n ·•58,SI 
1iDIPTH• ,J s,121 s,on l,TOJ ...... ' .. ,., ,041 •• 212 .1.na •l,906 .... ''" 1,11 •4,U ... ~ ... ....... .. ..... dOeU d?,SI 
liDt:ltTHI .1 -1,1u a.oas , , 114 1.111 - e6SI ,ou •• us .,au •l ,Z.t .... ,1,11 s ,11 ••• 11 ... ,.u ....... ....... • •••••• ····"' llDIPTH• • s leOIS leOOI ·'" 1100 eJ04 ,01• .,ou .•• us .. ,., . ....... '"''" ....... . ...... ... , ... .. ..... ....... .. ..... . ...... 
l/DIPTH• ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo 

....... 1 ...... , ...... , ....... ... , ... .. ..... ....... '"'*" . ..... , 



CASI!'. 6wl 

TABLE Yl•DIM[Nl!ON~!ll INERTIA 'ORCE COM,ON!NT 'IELo, ••• DEFINlO IN EQUATION (26> 
THETA • ,o 10,0 Z010 JO,O so.o n.o I0010 uo,o uo,o 
!TA/HUGHT1 •'"' ·'"' ,U9 ·"" 1IH •1009 •• , 18 ... uo •• u8 

·111n zo1H 1410¥ 41H :.u.n ..... u Sl1ll ·•l •1•1 .,,,,. 
-IURl'ACI ,ooo .,,.,, 141'1U l91H4 Ue61t 21,J81 19e1JJ ,,, .. ,ooo ....... 4Tth 414151 J914I 111.u .z,91 .,., 141 ·•s121 ....... 

81D!PTH•l1I ,ooo 11641 141694 
••••••• 45 1U 44,41 

liD£PTH"l1l .ooo 61142 U1H• 111711. ....... u,n 40161 n.n 
liD!PTH•S 10 .ooo ,,586 l 0. '89 1511#10 zo.•et ....... 40,0 J8,n J5191 l61U 
1101!'.PTHI ,9 1000 4,749 •1189 u.os• l81ll'T 18,814 U1l2l ....... se • .- J7 101 J4,)I Z4e91 J,H •S0181 
1iDIPTH1 ,8 .ooo 41010 71714 U106l l515So 161414 1S1J18 61Ul 1000 

N ....... S710I J5 1SI )2,91 u.u J,51 •H181 e9S1U ••••••• CD SiDEPTHl!I 1f .ooo l1JSJ 61510 •,an lS.12' 141081 111641 5,520 .ooo 
W:-0 ....... ss.n S4 1 01 Jl1H 2Z19I J,51 eif10X e90,U ....... 

I/DEPTH• 16 1000 29'6! S1Jft ,, .. , 101•29 tl18H 9,0J 41118 1000 
••••••• 34,21 HeH so1n u.11 J,51 •25161 e85161 ....... 

8/D!PTH• ,, ,ooo l;lU 4,JSJ 61109 81885 9,na 81240 410lZ ,ooo ....... n.u st1n z•1u ll1U S.H d41SI ·•81181 ....... 
S/O!ftTH• 14 ,ooo le?U ltJ16 41845 619U f1695 ,,sn 1.u~ ,ooo ....... u,u so,u 28161 zo,11 J15I •lJ161 •'T819X ....... 
llDfPTH• .s ,ooo lilU 11410 J1!164 !l1lU !!S, TSS "''O& l14Sl 1000 

••••••• JI ,u JO,U l?,91 iOa'.11 J1SI •21191 e1617I ...... 1 
llD!PTHll 11 1000 1ns 1,u• 2,lU SaJ90 S1114 J1i64 11616 .ooo 

...... 1 ••••••I , .... ,,,,. io.01 J,41 822,IJI ·•75111 ....... 
liDEPTHI 11 1000 11114 •'°' 11t'i 1 • 684 11884 1.u• 1815 1000 

····••I *'*'**' ...... 1 ....... U1&1 J14I •ll,U ....... ....... 
llD!l'TH• 10 ,ooo 1000 .ooo ,ooo 1000 ,ooo ,ooo 1000 ,ooo ....... ...... 1 ....... .. ..... ••••••• ..... u . ...... ....... ..... u 



CUE 6eB 

TABL! Vll•DIM!NSJONL!SS DRAG MOMfNT COMPONENT 'I~LD, 1 ,~DfFINEO IN EQUATION Cl7) 
THETA • .Q 10,0 zo.o :so,o $010 75,0 too,o sso.o U010 
!U/HUGHT1t 1•"2 1617 154' 145l 12J2 •1009 •1l18 •el&eO •1358 

U1U 20,n 1414' 41U •$8161 '**'**I s11u •19191 939 1131 

8UR,ACI lf,081 u1n1 121411 8,4141 214!8 1035 •1!i6l .2.111 •Z 1785 
J21U a911• 19181 J121 •6if1U ••••••I ....... 929121 •51131 

S/D!'PTH•l12 l'J.455 141U5 li!1S8J 

s/oEPTHWl1l 
U,91 n1 n l91H 
lt1Sft1 101976 91J46 710ft5 
1'1U 17 I JI 111&1 in 

SID!PTHU 10 811101 81t7ft 1,001 51345 s.•n 
lft18I 1511' '·" ··"' .. ,.91'1 

8/D!PTH• 19 6133! 610U s, see :s.•n l15lfl 1035 •1"'' 
l41&1 u.u s1u •l1U •"ft•U ...... 1 ...... 1 

aio~PTH• ,e 4159J "1J79 J178!5 21937 11155 10.U .,347 •11716 e21J06 
~ U191 111u 6171 •2111 · .. q3,01 ....... ...... 1 •36171 .73,n 
~ 8/DEPTH• 17 J1Z6I 11tU 2.101 z. ta 0 1851 ,028 •1238 •11257 •11711 
CJ1 11141 91U 5151 •2181 ••••••I •••n•x ••••••• •Jq,91 969 1 01 

8/D!PTH• 16 l1l4' 11145 t,867 11466 1604 102! .,159 •1889 •l1ll2 
10,01 81U 410 .s,n •••.•••I ...... 1 ••••••• .:n10: •651n 

S/Of PTH• .s 11415 l 1411 112.Jt 1971 1407 ,osa •• 102 .,597 •• en 
8181 7,61 J,51 •J,81 •n~UI ...... , ...... 1 ...... , ...... , 

8/DEPTH• . " ,9oJ 186'1 ,nis 1598 1254 ,ou .,061 •1372 •1520 
7191 6,71 ******I ..... ,, ***i$UI ...... , ...... , ...... , •••••U 

SID!:PTH• ,J ,490 ,470 1411 ,J26 1140 ,007 .,on •1205 .,288 
••••••• .. .... 1 ...... , ...... , ... , ... ...... 1 ...... , . ..... , ...... :re 

S/D!PTHW ,a .zu .204 1 l'79 114! 1061 ,OOJ •• 014 •1090 •11i7 
..... u ....... ...... , .. .... :re ... , ... ...... , ••••••• ....... ...... , 

8/D!PTH• 11 ,051 .oso. ,044 1035 .ou 1001 .,oo:s •• 022 •• 011 ...... , ...... , ...... 1 ...... 1 ... , .. 1 ....... ...... :re ...... , . ..... , 
sioEPTl'I• ,o ,ooo ,ooo ,ooo 1000 1000 1000 1000 .ooo 1000 

**'***I ***'**I ...... , *****'I ... , .. 1 ******I ...... , ••••••:re ...... 1 



CAii 6•B 

TABLE Ylll•DIMINllONLISS IN!RTIA MOMENT COMPONENT 'l!~O.,,,DE'IN!D IN !QUATION (28) 
THETA II .o to.o 20,0 so,o !o,o n,o 100,0 uo.o. uo,o 
UA/HUGHT• .. ., •• u ,, .. 1491 .u2 .,oo• .••• 71 •1JIO •,JH 

aa,u 20.11 14141 4,H .ise,u ...... 1 ss.u ., ..... .• ,.1 .. 

IURl'AC[ ,ooo 59824 I01H9 u,J04 sa,ju u.sss 114119 21906 1000 

*''***' SS19I "'·" o.u 20.11 •8181 ...... •lOllell ••••••• aiDEPTH9lel ,ooo s,u•' 10,oas ....... !10 • .,. 119,81 
SiDEPTH111el ,ooo 111 us 810H u,127 ....... 4'111 4410 Ill 1H 
llD!l'THIS10 1000 s,sn •• uo ,,,.., ll1S76 ....... n,•1 u.u 39,ll ze,n 
8/D!PTH• ,9 ,ooo a,n• 41SH 61476 e,us e,9JI 61'98 

••••••• 01161 40101 n,u 21.0I Jill •HeJI 
8/D!PTH• ,a .ooo t.no l1S84 "·'"" 61U1 •·u• 11416 2102 ,ooo 

N ....... ,.,,. JJ,91 JS,H 2!11!1 s,n .JZ1ZI •101191 ....... 
~ I/DEPTH• .1 .ooo 1.111 2,01 J14H A18J7 1.oe9 4111'1 11891 .ooo er> ....... JT,61 J61tl n,n 24,51 s,u •2'1H ...... .. ..... 

S/DEPTHll •• ,ooo ,en l1ft94 1,ou 5,408 s.us s.oos I 14U 1000 ....... u,n J414I Jl 181 n.u J,u .,,. ·"' ..... ,. ....... 
I/DEPTH• ,, ,ooo 1'77 1.su s,605 !e28J 1,11u z,on •"' ,ooo ....... ....... u ••• :so,u zz.u s.u .,,, 71 .0.01 ...... , 
S/D!PTM• . " .ooo ,JH ,69t ,990 t ,ue 1.sst t ,:ue •• u ,ooo. ........ ....... ...... 1 n.n Zl eSI S,H e24 1JI ....... . ...... 
9/D!PTH• 13 ,ooo 1 l9J .n1 ,sot ,179 ,au ,ua ,,.,, ,ooo ....... ******I ***'*'I ******I 20.u J,SI •U1H ....... . ...... 
SiD!PTH• .2 ,ooo ,ou 1164 ,2u ., .. ,)19 ,H7 1UI ,ooo ....... ...... , **'***" .. ..... ..... *' ...... " .. .... , ...... , ....... 
S/D!PTM• 1 I ,ooo ,021 ,040 ,ose ,oe• ,094 ,ou IOU ,ooo 

******I ...... , *"""' '"'"" ..... u ...... , ....... . ..... , ...... , 
a/o!PTM• ,o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ******I ...... , ••••••• **lf•••I ••••••I ...... , ******I ...... , 



CUE 698 

TABLE lX•DIMENIJONL!88 DYNAMIC PRUIURl COMPO'NENT 'l!LD. • • ,O!,INED JN !CIUATJOlll Cl9) 
THETA " .o so,o Z010 1010 !J010 1s,o 100.0 U010 180,0 
!TAlhUGt1Ts ,641 ·•17 ··'"' 14'2 ,231 ·•1009 •• 178 .,no .,ns 

i!,U 20121 1•1u 1,n •Je,61 ••••••I s1.u •1'191 •S•,5' 

SUR, ACE 11i8J 1.us 1,097 ,qoo 11164 •1018 •1JSS ... ,. '•1717 
ai,n 1•1ZI u,n 0 1JI ·•.U1TI ••••••I 115,ZI •16191 •33,91 

SIDtPTH• l 1i 1.1 .. 11209 1,0t6 
19,11 17161 u,11 

8/D!PTHl!!t 1 l 11159 1,u• 1101! 1812 
16111 SS1H u.s1 '·'' S/DEPTHIPltO 1,077 11001 ,96t ,827 11161 

siD!:PTH• '"·" u,11 So1JI s,n •'7•" 
·' 11006 ,uo ,too 1785 ... o 1014 •1S40 

u,s1 121n ,,JI J14' •l!Sell ...... 1 117,111 
S/D!PTH• .a ,'44 ,tll ,854 ,148 1454 1041 ·.,soa •1614 .,100 

N u.u ss.sx 8,41 ltll ·~·· .. ....... 111,a •l710I •35 1 61 
~ S/DfPTHll .1 ,Ht 1811 ,au . ,ns ·""' 1063 •1i70 •1517. •,618 
~ ll 10I 10.11 7,51 2,n ·~1.n. ....... "'.ox .• 19,01 •Jl,U 

l/D!PTH• 16 ·'"' 1828 ,1111 ,u1 ,uz ,oeo .,zu •1S64 .,ut ,,,I •,u 6,8X 2,H ·~s.n •l 7Z1!1 0191 •Utll •Z9,U 
I/DEPTH• ,, 1809 ,,,. ,1112 ,66J ,us .on .,zzt .. , .. • 16CIJ 

9,•1 e,u .... 2,u ·~J,JI •Ul 141 "•·" •11•" •16151 
SID!PTHI! 14 ,77' 17611 • 111 •• u ,uo 1103 .,104 •1!528 ... , . 

s,u 1,91 s,u 2111 ·~l·Ol •106,91 ••• sx •10171 .,.,,. 
SID!PTH• 1J i756 . '7Cli. ,6'8 ,628 ,42! .110 •• • •t 

.. ,,. •• 61' 

SJD!PTHJ 
f,51 6,91 !J1 SI 11'1 •l,1.01 ••t.n 461111 •91H •22,91 

1Z 11110 ,116 168o 1617 1411 1115 .,u2 ·•1507 •1611 
1,u '·" 11,11 1,u •10101 •81131 46131 •'•'' •i1 1H 

SiD!PTH• •l .n1 .111 ,67• 1611 . 11120 1118 •1176 •• sos •·,•OT .... .. ,. 4161 l 1 Tl ·•to10I •'171H 161:n •8181 dl1U 
8/D!PTH• ,o ,111 '71 II 1'111 ·•n 141' 1l1' •1174 ... soo •160! 

6111 6121 4161 I 111 •91H dt,61 116121 .e,n •2014'1 



CUI 6•B 
TABLI x.vARIABLll D!PINDING ONLY ON PHAll ANG~E· 

TH!TA• ,o so,o ·10,0 Jo.o 10.0 7110 100,0 lSo,o 110,0 

Cl) DIMlNllONL!ll KINEMATIC 'RE! IUR,ACI IOUNOARV CON~ITJON ERROR 
LINIAR WAVt THIORV RIPR!IENTATJON,,,, 01,IN!O IN E&.CS!) 

IUR,AC! . ,ooo ,oa• 10J• 1044 1046 .010 .•• 012 .,oso ·•1000 

Cl> OIM!NllONLEll KINEMATIC 'R!! IURFAC! BOUNDARY CDNOITON ERROR 
ITRlAM ,UNCTION THEORY REPRE8!NTATJON,,,, DIFINEO IN fQ,(S5) 

IUR,ACE . 1000 • 1000 • 1000 •1000 ,ooo •1000 •1000 1000 ·•1000 

CS) OIMINllDNL!ll OVNA~IC 'REE IUR,AC! BOUNDARY CONDITION ERROR 
LINIAR WAVI THEORY RfPR!llNTATION1111 Dl,IN!O IN Ea.cs•> 

auR,AC! • 1001 .• ,oo• .,ooJ 1000 -,oo• ,oss 1010 .,010 .,020 

C4) DIMINIIONLlll DYNAMIC FREI SURFACE BOUNDARY CONDITION ERROR 
ITRlAM FUNCTION TH!ORV·RtPR!IENTATION, 1, 1 DEFINED IN (Q,CJ?) 

IUR,ACt . 1000 1 000 1000 1000 1000 1000 •1000 •1000 •tOOO 



/ 

CASE 6919 

TAIL! Xl•OY!RALL WAVI ,ARAMET!Rleee DD NOT DEPEND ON PHAI! ANGLf OR EL!YATlON 

CS> D!M[NSlONLEIS WAYE L!NGTH 
01,!N!O IN EQUATION CST) ,,.. ( ... ,, 

(l) ~JM!NllONL!IS AVIRAG! 'DTINTlAL ENERGY 
DEF!NlD JN EQUATION (JIJ -•• ,. ( ··•·••> 

(J) DIHlNllONLEll AY!RAG! KINETIC ENERGY 
D''!N!D IN IGUATION CJ9) 

,aeo c .1.••> 
(I) DtMIN9lDNL!ll TOTAL AVERElf ENERGY 

Dl,lNlD JN EQUATION (40) ·"' ( .•. ,., CS) OIMINIJONLEll TOTAL AY!RAGE ENERGY FLUX 
D!,tNF.D JN EQUATION Cll) 

. ,115 ( •1121) 
(6) DIM!NllONLEll GROUP Y!LOClTY 

Dl,IN!D IN EQUATION (42) 
. ,126 c 1101) 

(1) DlMINIJONLflS TOTAL AVrRAGE MOM!NTUM 
D!,!NEO JN EQUATION (4J) 

- ·''' ( •5121) . 
Cl) OJMINl!ONLEIS TOTAL AVIRAGE MOM!NTUM 'LUX IN ~AVE DIRECTION 

Dl,lNID JN IQUATION (44) 
-t,015 ( .,,,,, 

(9) D!MINllONL!ll TOTAL AV!RAGI MOMENTUM 'LUX TRA~IYERSE TO WAYE DJR!CTION 
DEFIN£D JN !QUATJDN COi) 

,110 ( •f 151) 



CAif 6•B 
TAIL! XJCCONT)•OV!RALL ~AVE PARAMETERS,,, DO NOT DE,!ND ON PHAI£ AN;LE OR ELEVATION 

• (10) OIMINllONL!ll ROOT M!AN IQUARl KINEMATIC 'RlE IUR,ACE BOUNDARY CONDITION ERROR 
Dl,INID IN EQUATION (46) 

LIN~AR 10l8J88 ITR!AH 'UNCTION .000000 

(ll) DIMINllDNL!IS ROOT MEAN SQUARt DYNAMIC 'REE SURfACE BOUNDARY CONDITION lRROR 
O!,INID IN IQUATION (41) 

LINIAR e011J06 STREAM ,UNCTION 1 000101 

Cll) DIMENllONL!SI MAXIMUM KINEMATIC FR!E IUR,AC! BOUNDARY CONDITION £RROR 
D!'l~!D IN EQUATION C06) 
LIN~AR 1048201 ITREAM ,UNCTION 1 000000 

ClJ) DIMENSJONLEIS MAXIMUM DYNAMIC FREi IUR,ACt BOUNDARY CONDITION ERROR 
O!FINlO IN EQUATION <or> 

LJN,AR e020J)t ITR!AM 'UNCTION 1 000191 

(lt> DIMENllDNL!S8 KINEMATIC 'REE SURFACE BREAKl~G PARAMETER 
Dl,INIO IN EQUATION (48) 

LINlAR el57~S5 ITREAM FUNCTION 

Cl§) DIMlNllONL!IS DYNAMIC 'REE IURFACl BREAKING PARAMETER 
0£~1N£D IN EQUATION (Ot) 

LfNlAR 1108556 STREAM ,u~cTIO~ 

,J09936 

,182t58 



fTH ORO!R ITR!AM 'UNCTION WAVE THEORY 
Dl,lNITJONI 

t.O • DI!' WATIR WAVI' LINGTHe CAtCULAT!O ,ROM LJN!AR WAVE THlORYe LD•CGl6 1 28Sl8)•T••Z 

H • WAV!'HllGHT I • IRAVITAT!ONAL CON$TANT 
T • WAVl PERIOD XCN) I NTH ITRlAM 'UNCTION CO!f,ICllNT 
D'T I WATIR O!PTH L '• WAVI. L!NGTH 
'II I YALU! O' ITRIAM ,UNCTION O~ THE 'REI IURFACf 

WAVf ,CHARACT!RJITICI 
HjLO I ~091•17 . DPT/LO ,, alOOOOI 
HIDPT ,, 111•211 
LILO I ,?IJIOS Pll/CO•H•T> • e,007167 

L!ITJNG 0, DJN!NllONL!ll ITR!AM 'UNCTION COE,,ICl!NTI 

••••• ., .. Ol 
·•eeGIH5eOS 
•.un•Ten· 
•1lt•llHS.OT 

XC Z>ICH*T•G> " 
lCC 0)/(H*T*G) II 
ICC &)'/(H*Tillff) • 

·•,490iSl•02 
•1H08H•OO 
•1SO'I04e06 



CUE 6•t 

TA8Lf l•DIM!NSIONL!SS HORIZONTAL VEl.DCUY CDMPON!Nt FlELD. 11 tDEFINED ?N fQUATlON CUJ 
TH!TA • ,o 1010 2010 JO,o 5010 75,0 100,0 uo.o 180,0 
!TA/HEIGHT• • 7 lJ ,.-1 ,no ,HO 11416 •• 0.1 .,uo •1266 •• u1 

l9 1ql as.ox ll 141 •llell •ho.u JU1lX u,u •44101 •74,41 

SURI' ACE 7 ,676 110H S,5!7 410Z4 11!5J'7 •1401 •11419 .1.oas e2 1U6 
Jo,H. !51JI l 0,91 •11171 •l0810I n1,n 0141 .u,n •69,41 

SID!PTH"l1J •• 171 .. ,,, 
'2191 

llD!PTHIS1i 61IU 
St1tl 
,1199 s,oe. J,98S 

1T16I ll101 .. ,. •9191 
SID!PTH•h& 51SIO ,,,., 41645 "706 

111,11 U1U 4151 •10141 
SID!PTHU 10 s·,on 41809 4126J J1"5' 11'548 

11111 •,u 2,u ·•10181 •8J1H 
llD!flTHf 19 41110 41405 J19J7 J,141 lt550 •1308 •11418 

w 1,11 •.•1 1U ·•ll 1H •Tl,H ...... 1 n101 
= llD!PTHI!! 11 41107 4 ,061 J,660 J10ll 11,0l ·•1&81 •S1IO 9'104' d 1Zl1 
N •• 111 41U •l1U •11111 •f>4111 ..... u 47,U •06141 •70111 

llD!PTHt . ., s1•0• J1'1l2 J14J6 ·21818 StH7 •10•1 •S1l'6 • l 198'1 wl1 l15 
4121 i,u .a,u ·•Ue21 .9,,41 ...... , u,u ·•44 ell •Tl 1•1 

81D!PTHI 16 J1fl98 J1UI J1UZ 21no t.!10 •1014 •11095 .1102 .a.us 
l,JI .u ·•J1U •U1'SI •l!1U ...... 1 llJ14I •41161 •f>f 1 u 

llD!PTHll • !5 '·"'' s,sse J101S ,,.,, lt492 104'1 •l 1021 •11181» e21106 

·" •111 .s,n •U1U ·•1,n ...... , 41161 ·•J91U •6J 101 
81DlPTHI!! • 4 J,191 Jel08 119"6 111u S.416 ,094 ••••• ·•l 18118 .i,on 

••••• ..... ., ... •U1ll •"41H ....... .oo,u ·•J7161 •59111 
SIDEPTHI ,, Jel 71 J,094 ·l,HO 111111 1111u 1U& •1'H• •I 1&18 d 10U 

•1.11 ••••• •6161 •U,JI •411 U ••••••• Jl,n •16111 •17, U 
SIDIPTHI ti J,095 ''°'' a,nz 1,u1 1.n2 1Ul •1184 ., ,.,.. •2,0112 

•2141 .J1H •' 1 ll •1Ja41 •410141 ...... , n,11 .,,,,. •5'121 
·llD!PTHI •• J,049 .... ., •• '42 l1J92 S.445 1U6 .,en •l 1?el d, OSJ 

···" •4101 .7,411 .u,n ·•J91U ....... n.u .S41H •SQ, U 
llQ_!PTHI .o J101• ••• u le Ut ,,,., l144J .111 ··"' •l 1179 d 10SO 

•J1U •"•II w71H • u.51 .n.n ..... u ,., .. •S41U •5'181 



CUE 6•C 

TABLE Il•OZMENIIONL!SI Y!RT?CAL YELDCITV CDfl!PONfNT 'IEL~ 1 ,, 1 DEFINEO IN EQUATION CU) 
THUA ' 10 1010 2010 30 10 1010 n,o 10010 U010 18010 
ETA/HllGHT!I iUJ 16!'7 ,5Jo ,J90 11116 •1061 •1 leo •1266 •1l8T 

19191 n,os u ,111 ·•U,U •U()1U su121 51,91 •14101 •14141 

IUR,ACE ,ooo l 18'S J,011 J 155Z ~1J4T Z1H3 t 1sn 1465 1000 
...... 1 60 1H '2,81 ·"' ·" , • ,u •41181 •lll10X •2Zf>1U ...... , 

SiDEPTH"leJ 1000 a.••• ...... , 5'111 
SID!PTHtl1Z ,ooo 11424 Z16JO J,on ....... 111'51 481JI 12,u 
SIDEPTH•ltl ,ooo lit•• 212lZ 2,tH ....... 48,51 u.u 40,U 
SID!PTH•U t 0 ,ooo 1,on 1,876 21515 ~·•u ....... 45181 42,81 n.u 1't41 

~ 
llD!PTHI ·' 1000 18CIJ a1sen z,ut J•'6' 21141 l 1'78 ....... u121 40,JI u,n 1 ,ax •24, 1' ·"·" = 8/0EPTHW ie ,ooo , TO 4 leH4 ,,,.,. ~119& l 1&18 1, n1 e40 ,ooo 

~ ....... 40,U H 101 u,u ltf 1JI .u.u •91161 dlhH ••••••• 
11/DEPTH• ,, ,ooo ,993 1, too t,4'9 t 1H6 l 1618 l t08!5 13'8 ,ooo ....... J&1n n,01 Jl1JI 1~19' •U101 •&fell •2331 U ••••••• 
SI DEPTH• 16 ,ooo ·,an 1•02 t,U4 11543 l1J68 1933 1J48 1000 ....... 56181 J41H z•1u 1 ~·81 •22161 •U14' .220,n ....... 
llD!PTHll ,s ,ooo 1)H 17l4 ,HJ l 1 Z!SJ 11127 111' 12'5 ,ooo ....... SS1U 32,U 28,21 U1&1 •l2 1ll •80141 •210171 . ••••••I 
aio!PTH• • 4 ,ooo 11'6 ,562 

. ·'" 198! ,893 1624 1U9 ,ooo 
...... 1 :U1n Jl ,JI 27.0I ts in .221 u •181U •!O:S10I ....... 

Si DEPTH• ,J ,ooo ,U 7 ,4U ,567 • 724 1664 1469 • 181 ,ooo ....... 32,81 so1H 16,0I 11 .n •22101 •76,JI •l971U ...... , 
8/D!PTHf ti! ,ooo 1142 ,210 ,J72 11171 ,440 .st 3 1 li2 ,ooo ...... , ....... 29,u 25,41 10181 •21,IJI •75111 ...... , ....... 
llD!PTHlf 1 l 1000 1070 • U4 • 184 ,237 121' ,156 1061 ,ooo ....... ..... u . ..... , Z5,0I 10.u •21181 ...... , ...... , ...... , 
SID!PTH• ,o ,ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ....... ....... .. .... , ...... , ••••••• . ..... , ...... , ...... , ...... , 



' CUE ••C: 

TABLE lll•DJME~SIONLESS HORliONTAL ACCILERATlDN CO~PONENT Fl!LD1111 DEFIN!D JN lQUATIDN Cl~) 
TH!TA • ,o 10,0 zo,o Jo,o 50111 n,o 10010 U010 18010 
ETAIHUliHT• , 111 16!11 ,no ·''° 11116 •1061 •• 110 •1Z.6 ·•1181 

z•,•1 u.ox u.u •lliU •U01U JU,H s1,n .• 44,01 •?4,U 

SURFACE ,ooo iZe204 J41J7l J1 .1•1 3ZeT58 ao, 14J u. au :S140$ ,ooo ....... 11,n 111!11 u,n 341U •i•18I •1451U -'ISJ1H ••••••I 
8/D!PTH!ll1J ,ooo 1t,f4l ...... , 74171 
S/DEPTH•hi ,ooo U1S6• z•,s•? 361"" ...... 1 ·11,SI .e,21 H161 
8/DEPTH•lel ,ooo U1ft17 241US :u.an 

...... 1 .s,s1. .s.n 5«1,91 
8/D!PTH•t10 ,ooo u,1u 21.141 21,s•a Jo 1ZJJ 

••••••I .,,,, 62,H ST,OI ,., .zx 
Sl.D!PTHI •• ,ooo ,,804 u. s•o 24,0SO • .,.uo zo,11u l11l1l ·c..,, ...... 1 .,,ti ,,,u 541ll H1u •181U .ua,ox = SID!PT11t ,e 1000 e,oas 11J1n1 211111 H100l . 1•.au 111760 Jeb?O ,ooo 

~ ••••••I '58161 ss,•1 51,U n.s1 •1•.s1 d14hU •H4e41 ...... , 
S/DIPTHI! 17 ,ooo 7,J18 13, 780 11,122 !21•2• 1•.1n U!t181 41104 1000 ...... , SS,JI 52171 u,21 Jteh •11,51 ····" •Sl4,U ••••••I 
S/D!:PTH• •• ,ooo •• uo 12,zu U11Tft It 1181 181 TJO U141ft 4146ft ,ooo 

••••••I u,11 "'·" a5,JI hell .t,41 .as,•11 •275131 ...... 1 
SiD!PTHI ,, ,ooo s,ns 101914 u,zn U174• U1i2i u,n1 417'2 ,ooo ....... "'·°' 46,11 "2161 h1ZI •7,81 •U1•1 d401ll ....... 
Ii DEPTH• ,4 ,ooo S1HO 10,017 u,ou la1606 1T9TU u,110 4e'9ft 1000 ....... 0.11 4410I 40,ZI a..n ·•·•I ····" .zu.n ••••••• S/D!PTH• 1J ,ooo 41818 fl1J06 U110' t11n• 17142' U18'4 ·51174 ,ooo 

••••••• u,11 41171 .Jl,11 25141 91171 •61141 •l•f 131 ...... 1 
aiol!PTHll 12 1000 "•'" '•'" l2e48Z t 71124 l T 1170 111944 Silt• 1000 

····••I 411.S 4010I J6,61 io.51 .S1H .S7t81 •t8S1H ....... 
SIDf PTH• •l 1000 41000 l1HI 121114 l6t762 111osz u.•10 !1J7J 1000 ....... Hin J81•1 H1H U1•1 •4181 .ss111 •119101 ••••••• 
llD!PTHll 10 .ooo ll1JH 814J] u,"2 S•164l •••'" u.•n 51397 ,ooo 

••••••• llOeSI J8,51 ·Jl1SI n.11 •0171 .SS1U ·•S1ft181 ....... 



CAS! 6•C 

TABLE IV•DIME~l!ONLESS VfRT?CAL ACC!~ERaTION COMPO~ENT FIELD,111D!FJ~!D IN !QUATlO~ (i41) 

THETA • 10 1010 2010 J010 5010 75,0 10010 13010 teo10 
ETA/HEIGHT• 11u 1657 1530 1s•o 1 l IUt •1061 •1180 •1Z•6 •1287 

2'1 191 2510X tli4' •tlttl •U01ll lU1il 5118' •""I ox •74141 

SURl"ACf. •141416 •281'>'16 •111325 •5.'377 t 0.!44 15.8711 U1H7 61311 41145 
s1,n 4'1H 1e1u •l11eOI lftteH 86151 i!J191 •l5116X •J20 14' 

S/Dfl'TH•11J .:sz1Ut d8,316 
s1,u 45141 

SID!l'TH1111Z -29 1 H5 •l61&Z4 •171f>6& •51890 
49,SI u,n l21U •101141 

SID!PTH•lel •iJ,04• •241366 .11.1so •1141' 
1111n 43141 2'3151 •4ff18l 

siol!PTH•l•O •lo1on •Z1 ,891 •161070 •810&5 ., .us 

s/o!PTH• 
01 u 4l,U z•,n •21171 111111 

,9 •211017 wt9,3U .111,07 •811H ~1u1 u1an U16ftt 
w 11111n 40171 z11u •1610I 20~101 92,U U1U = S/DEPTH• 18 •181241 •1'te87J •1310'lt • ., 1752 3.102 111263 1011103 51'>6" J,985 
CJ1 oz,s1 39,U z•,91 ••ill i!4T1U cn19X n1u •lb61ll '•J3'7' 14X 

S/Dfl'TH• 17 •151!556 •14105 •U105 •11t0ff 11194 91075 •,ass 512811 Je58o 
401•1 37181 26141 •S10X l08e5X IJ51U 35,H •1581U •l661ll 

S/Dl!PTH• 16 •1110lO •U,t57 w9 17Si! •61289 le!U 71224 71709 4e582 31139 
l91U 36,41 25181 •2,31 *****U; n,n ]6,JI •148e:SX •343,81 

S/D!PTH• 15 •10 1.ZS e919Sl •81075 •51352 ,721 5,6'14 6,21>5 J,850 i!,665 
18101 35,21 2s,u •1f>X ******X 118,91 n.u •lllOeJI •JZ5,81 

S/OEPTH• •" •813411 .7,841 .t>,418 e4,34Z ,350 ll1i!7T 419011 11099 i,165 

SiD!PTH~ 
s.,n J41U 24,U .s• *''*il'U 100,n 31181 •tl4 ,ox .i11, 71 

tl ••e 112 •S1eoe •41785 •3,z&• • 131 J,072 S.611 z,335 1164] 
J6,0I n1n l41U 112' *'*'ii'*• 101151 u,n •12'·"" ••••••• 

SJDEPTH• 12 94,072 .1,en •Jet 76 •Zei!Ol 1034 11985 2,sez l e'!lb l 111011 
35,31 n,n 2l.7X s .11 *'*•i*U l 02. 41 J8,6X •••***" ....... 

8/DEPTM• .1 •Z,023 •1,1108 .t,583 •1,t05 1000 I 974 11182 eT82 ,555 
34,91 JZ,41 ••••••• ••••••• *'**\*U • •••••• ••••••I • •••••• '*''''" 

S/OEPTM• .o ,ooo 1000 .ooo ,ooo 1000 .ooo ,ooo 1000 1000 
••••••• ••••••• ....... ....... .... ~ .. . ..... , ••••••I ...... 1 ...... , 



CAIE 6•C 

TABLE Y•DJN!NllONLfll DRAG 'ORC! COMPONENT 'IELD11 1eD!,lNID JN fQUATJD~ <H> 
TH!TA • 10 S010 1010 S010 lo.o n,o 100.0 U010 uo,o 
EUIHUGHT11. .us 1611 ,no 1s•o I .... •1061 •1180 .. ,.. .,10 

·u,•1 ISeOI 11.•1 •1S1tl •Uo.n JIJ,21 Stell •ll410I •'41141 

IUR,ACI u,111 2419'1 111442 I01H4 ,,.,, .ou ···"' .J10J2 •J11Zl 
ss,n .,,,u "•" •z•.11 •th.u ....... ...... , •7'1'11 •l 181U 

llD!PTHlltJ u,••1 H12ll 
lt1tl ''•" l/D!PTHU 12 1'1'21 Sl1H6 141161 l01JOI 
U,H '·'' •11411 •U1JI 

llD!PTHIS1l iftelJ2 1s,21s 1z,11•• a,au 
•1H '·" ·"·'' ·•2610I 

SID!PTH1110 U11To u,1111 l019U 11550 2.u1 
•• u J10I ·•110I •Z616I •tJSeOI 

llD!l'THI 19 lt1H4 to1Ha l18J• .. ,,,. 
l •"' 

.011 ···''' "" S1BI 1!1 ...... ·•17111 •tzs.u ... ,,., ....... 
= liD!PTHl!I- 18 ,,,., e,nz 7,J9. .... o s .ne ,01z .• ,eu w2el02 .s,sio 
c:h s.11 ..... •!0111 ·•Zf ·•· •tl7eSI ....... ...... , •90.411 •Ul,H 

SiDEPTH• . ., 7,71, ,,, .. 61UI 4i5St l1'S!2 ,010 ··"'' .2,ns •J,021 
·•fl •leU .u,11 ·eZ7 ·" •lll1tl ••••••I ....... •"01!l •U6,81 

SID!PTHf •• ··"' 51955 51036 s,1.s 11292 ,oot •• 529 .z,011 .,,,., 
•t,JI ·"·" •t21tl • u,n ...... , ....... ....... •81191 •Ut,JX 

llD!PTH• t5 9,02• ,.,,.., 41044 s.oo l1066 ,oo• .,4117 •11647 •l11U ., ... •6111 .u.es •211!11 ••••••• ...... x ....... •85171 •146, 71 
aiDP:PTHI 14 J1890 J,690 J, u,, l1J7I 1846 1009 .. ,,,, •l1H9 .1,us 

.,.,n •710I •14151 .u.n ...... , ••••••I *''**'I '''*'*I •10,U 
81DEPTH~ ,s z,au !1699 l 1J0t 11745 ,uo ,001 •• us •196l •l 1i47 

•5141 •1171 •t51U •ii·•• ...... 1 *''***X ...... , ''*'**I ....... 
I/DEPTH• 12 s.Ut '1167 t1So• 1e147 1411 1005 •• 1 so •1bJ1 •1827 

••• u .s,u .15,41 ..... u UOUI ....... ''**'*" ••••••• ...... 1 
llDEPTHI 11 .'21 1814 ,747 156' izos ,oOJ •1074 •1Jt7 .,au ....... ...... 1 """" ....... ..... u . ..... , '*'*'*" . ...... ...... 1 
S/D!PTHI .o ,ooo ,ooo 1000 ,ooo .ooo 1000 1000 .ooo ,ooo ....... ..... u ....... • .... u ....... ••••••I "'*"" '*''**I ....... 



CAil ••C 

TABLE Vl•DIMEN8tONL!SI IN!RTU ,ORC~ COMPONENT 'lELD,.,.Pf'?~ED ?N EQUATION Ci•> 
THETA • ,o 10,0 20,0 30,0 so.o 15,0 100,0 uo,o uo.o 
!TA/HEIGHT• • UJ ,n1 .no ,no t 146 .,061 •1180 •1Z66 .,211 

"·'• 25,01 u.u •U1U •uo.u su,n !H,81 ·w44, 01 •U,41 
' 

SURFACE .ooo u,2u 20,096 u,u1 n,ns l11786 St,295 lh06lt ,ooo ....... lt5 1H 58,U u,111 22,n •24 191 •89,U •110191 ....... 
S/D!PTHlll11J ,ooo U100ll ....... 61,21 
S/DEPTHU 12 .ooo '·'°' 111 t •e u,111 

••••••• n,n 54 151 11•,n 
SIDEPTHU 1 l ,ooo .,,.,oa lll1Cl9T 1•1675 

••••••• '"·" u,21 "'·" SID!PTH•l10 ,ooo ··"'' U1204 l•.1oa 20.970 ....... u,u 50,0I CIS,61 .... " S/DEPTH• ·' ,ooo 5,J8' lQ,144 t4,tl1 u.o•o 16,414 11,28'1 
c..J ....... so,u 48 10¥ u,u 28.61 .e,ax .11,n 
Q 8/DEPTH• ,8 ,ooo 4,480 8,554 11,878 15.47! 14,400 lo,u• 1,e1s ,ooo 
-.J ........ 48,U 461U 4l1tl 0,11 • .,,ex •72. &I •2261ll ******I 

S/Df PTH• .1 ,ooo '·'" 1,081 9,889 u,01s 121042 a,9J8 le48S ,ooo ....... o,u 44,U 40,!U u,u •7101 •lt7,U •216t'n ••••••I 
S/Df PTH• •• ,ooo l,009 5,785 8, tl 8 lOy876 l0,542 1,104 l1056 ,ooo ...... " 45,0I 42,91 n,u 2&,01 ·•·n •64,U •205141 ....... 
&/DEPTH• ,5 ,ooo 2,401 416l8 6,521 e,e3z 8,694 6,446 2,594 ,ooo ....... 431ltl 4l 16X 38,0I zs,n e5,81 •61,21 •196.21 ...... 1 
S/DEPTH• 14 ,ooo l ,A5l J,580 51062 &~91& 6,895 51171 l1l06 ,ooo ....... 42,U "°. 51 J7,U 24, '7l •5,41 •59,01 •l891U ...... , 
SIDEPTH• el 1000 l ,352 2,61& 3,70~ 51,1101 5,115 11886 11597 . ,ooo 

····••I 41,51 J9 1 U J6,:n l4~SI .5,u •S71lX •lBleTX ...... , 
S/D!PT11' .2 ,ooo 1884 l .1u z,01 31360 3,406 2,S93 l 1073 ,ooo 

..... u ...... , 19 1 01 JS,U u~n .5.01 •S&,U ...... , ...... , 
SIDEPTl>I• 1 l ,ooo ,01 1846 11203 !~&b8 11698 t,298 15S9 ,ooo ...... , ...... , ....... ...... , 21.71 •4,81 .ss,u ...... , ...... , 
S/DEPTHl!I ,o ,ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo .ooo ,ooo 

******I ...... , ...... , ...... , ...... , ••••••X ..... u ••••••I ••••••I 



CUE 6•C 

TABLE Vll•DIM!NSIO~LESS DRAG MO~ENT COMPONfNT ~l!LD.,,,DE,lNED IN EQUATION CZ7) 
THfU • .o 10,Q 20,0 3010 5Q10 '75 I 0 lOO,O uo.o 180,0 
!TAIHUGHh ,TU ·•57 ,s:so ,J90 11416 •1061 •1180 .. , .. •128'1 a•.•x 25,0I u .u •l11U •uo.u 1u1n ss,n •44t01 •74 14' 

SURP'AC£ i61U8 12.210 t41l08 7,590 t1S50 ,011 •• no •l 1366 •11620 
4!1,U J•.•1 12131 •31,H •Z4'••U ...... , ••••••I •66131 •94,31 

8/DEPTHllU, J i0,076 u,9n 
8iDEPTH1!!1e2 

iTeH 24,JX 
14179J UeTU 101889 T1Jl8 
U,ll S414' l,U .u.u 

8/DEPTH•l11 10,no 101141 8,l66 5,618 

siDEPTH•l10 
'41U so,51 ., ,21 •24,U 
7,985 11465 6,08J 41211 lel52 

10141 1,u • :s.u •25,U ....... 
8/D!PTH" ·' 5,809 5,450 4,486 J,204 ·•23 ,oo• •1528 

~ 1.u 4101 ••• u •261JI •nhu ...... , ...... , = siD!PTHI!! ,a 4e l1S S.Cfift J,260 Z1JU .120 1003 •• 112 •1et75 •1,447 
CD o,ax 1,ax • e,:n •26,9X ....... ...... , ...... , ...... , •l1'7 161 

SiDf PTHI!! ,7 2,u, 2,772 2,318 t, T02 ,544 ,002 •1i!57 •1870 •t,085 
t1H •1111 •101U •ZT,U •nhu ...... , ...... , ...... , ...... , 

8/DEPTH• ,6 11010 l1H9 l,598 1118'5 1394 ,ooz •1172 •1620 •178! ... , •Jell •ll1n ....... ....... ...... , ...... , .. .... , ...... , 
s/oEPT .... ,s leJU 11244 11052 ,786 .110 .002 •• 111 •1420 .,515 ...... , ....... ...... , ...... , ...... , ...... , ...... , . ..... , ...... , 
S/O!PTH• 14 ,aoo 1759 1644 1485 I 111 ,001 .,066 •1263 .,J!8 ...... , ...... , ...... , ' tttttU ...... , ...... , ...... , ...... , ...... , 
8/D!PTH!i! 1l ,4S3 e4ll .no ,265 1095 ,001 •1035 •1146 •1188 ...... , ...... , ...... , '**''*' ••••••I ...... , *'****I ...... , ...... , 
SIDEPTH• .z 1187 I f78 115l 1115 1042 .oat .,01s •1064 •,083 

******' ***"" ..... u ...... , '*****I ...... , ...... , '''''*" ...... , 
81D!PTHs. 1 l ,041t e044 10l1 ,028 .010 ,ooo •• 0011 •1016 .,oz1 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
8/DEPTHfl ,o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , •••••U ...... , ...... , ...... , '**'*•I ...... , 



cue ••t 

TAB~l Vlll•DlMlN8JONL!fl IN!RTlA MOMENT COMPONENT 'ltLO,a 11 D!'INED IN EQUATION (28) 
TH!U ' ,o ao,o ao,o so,o ~~.o 15,0 soo.o uo.o uo.o 
!TA/HEIGHT• • 'llJ .. .., ,tso .s•o .... .• ,o•s •t180 •·2•• a,28'7 , .... ll10I u.u •t11U •no.u JU,U ts,u •U10I •10aU 

IUR,ACI ,ooo 10. 714 u.uo S1,JOS 14,220 a,•s4 4,983 t.611 ,ooo ...... , ,,, .. u,n "·" ·u.u .• u,21 ·• u,11 •218181 ••••••I 
SIDIPTHI le J ,ooo 9,0U 

••••••• ···" SIDIPTH•112 ,ooo •,no u.•20 ...... 
**'**II 61181 se,n SS 111 

llD!PTH"l•l ,ooo !ltto• •,110 u,uo ....... Hell H 1SI 91 141 
llD!PTH•l10 1000 J1'86 71100 '·''' 1Je9'4 ....... ,.,,. 151181 "'·" s2.ox 
SID!PTH• •• ,ooo 19714 s,us 7,141 ~ins 7,U4 "·'" w ...... 1 IS,91 Sl1H u,n 

'~··· 
•t0,81 .99,91 = SiOIPTH• •• ,ooo ·1,000 ,,.,., s,uz 6/1628 t1•z1 J,9'8 111160 ,ooo 

co ....... ss.u "9,0I 14,71 2~.sx ·•·31 a&l 111 aHS1JI ....... 
aiDIPTH• ,1 ,ooo l14U ,, ... s,n• 11,ut 1,1152 S.09' '' s.e ,ooo 

..... u "'·ti ..... 41,71 ze,, ti •8,0I •14•11 •n•.n .. .... , 
sio!PTHI •• ,ooo ·••4 S18"6 ·1.'7• $e398 J,211 212'8 188' .ooo ....... .. ... 44171 oo.u n.ox . ., ... .u,n .Z2t .ox ....... 
llD!PTH• ,, ,ooo ,u• '·'°' ,,.,, 2.212 2,200 11606 1U5 ,ooo 

..... u ...... , 41 191 J9,JI 26,0I ••• s1 •64,JI ••••••• .. ..... 
I/Of PT Hf . " ,ooo ,sea I 7J7 1,oJ• 

t '"°' l 1HO t ,oJZ 141• ,ooo 
••••••• ...... 1 ttttttl n,n zs,21 •!5111 .,o,n ...... , ...... , 

SID!PTH• ,J ,ooo ,zo• .n• ,,., .111 • '774 ,SH ,u8 ,ooo ...... , ....... ...... 1 "''**' .. .. ~" ...... , ...... , ...... , ...... , 
SIDEPTHW .z ,ooo 108' .su .10! .ssa .sot ·"' t 107 ,ooo ....... ...... , ...... , . ..... , ••••~U ...... 1 ...... , ••••••x •••••*I 
8/0IPTHI . ' ,ooo 1021 ,0111 ,060 '°'" ,on ,ou ,ou ,ooo 

••••••• . ...... ....... ...... , .... ,u ....... ....... *''***I .. .... , 
1/D!PTH• .o ,ooo .ooo ,ooo ,ooo ;ooo 1000 ,ooo 1000 ,ooo ...... , ....... ***'**I ....... .. .. " ....... • •••••• ...... , ...... , 



I 

CASI 6•C: 

TABLE lX•DIMfN.IONL!S8 DYNAMIC PRESSURE COMPONENT FlE~D.,,,DEFINED IN EQUATION (29) 
THETA • ,o 10,0 zo,o JO,O so.o 75,0 100,0 uo.o uo,o 
!TAIHUGHT1 , ftS 165' ,no ,no 1146 .,061 •• uo •1266 .,i87 

''·" 15,0I 11,u •l11ll •Uo.u JU,U ss,n •4410X •74·4' 

IUAFACE 1142' I 1Jl4 11061 ,779 .2•2 •1122 .,J60 •15li .,574 
29,SI 24,U 11.n .•. ,, •1071H i!74,H 451 ti eJ6 1?X •tii,41 

81DEPTH•l1J l 1128 '1,258 u,u 21,51 
SID!PTH•le2 s ,2Zs l t t 71 11010 • '177 

Zt 121 sa,u '·'' •1.11 
SIDEPTH•ltl t,U7 11089 •"" ,755 

U,OI u.u '•" -'·•• Sll)!PTH•laO s.o .. s,ou ,•01 ,no ,su 
"·" '"•" 8111 ••••• ·•8t 1SI 

SID!PTHI •• ·"" ,.so 1851 ,704 .ns •1090 .,J60 

""' "'·'' U1tl 7,0l w11,S1 •64tll J4S,H n,11 .... SiOEPTHI •• ,tie •••• ,eoe .u• ·"'' .,050 .,ua •1Hl e,iU = 1a.•1 ll•ll 5·,91 •11.0I •SS1!ll ...... , 11,u .,,,u •64,0I 
llOEPTHI ,7 ,ua ,au ,., .. 1H!I .sse .,ou ·•1290 ' - •• so:s •1H• 

l t ,OI ''•" "·" •Sell •4St41 ...... , Ha-'1 •Jlt10I -··•r.11 
llDEPTHI 16 ' .. ,, 1800 eU!I ,u11 .su ,ooe •1i6J •1488 •• sos 

•• 11 .... J,n ·•S.11 .• ,.,n . ...... sa,u ·•'2121 ., .... 
•ID!PTHll ,, ·''' ,., .. • 707 ..u ,,., ,021 •1141 •1014 .,,,. 

a,OI •• 11 J,O.I ., ... •H10I • •••••• ,.,,. ., •• u •S4 161 
llDIPTHI . " ,155 ,.,,, ,U4 •• oo ,,., ,ou •• iu ·•146J w,ll8 

•••• '·" l1H •4101 •JS.Bl ....... ·57181 .,.,,. •So,ex 
aiorPTHI' ,, ,nz 1flt .... ,118 ,, .. ,ou .,110 .•• 01 .,su ,,., o,n s,n •01SI •at.ox ...... 1 "·" •I01H .,,,, .. 
Si DEPTH• ti ,., .. eTOO ... , ·"' ,,. . ,ou .,200 •1008 •• su 

!,JI .. ,. 1,s1 .0.21 .. , ... ....... '°•°' •IJ1U •45,11 
I/DEPTH• ,, ,?06 •••• 1U6 117• .,.. .ou .,us .... 5 •• sss 

"·'• '·" s,u .o,sx •26,tx ...... , 60111 -d2e21 •04."' 
llD!PTH•· 10 ·'°' ·•" ... , ,112 ,,.. ,010 •119J .••• u .,514 

"·" '•" ••• ... ,. d61H ...... 1 601'1 ...... •44,0X 



CASE 6wC 

TABLE X•YARIABLEI D!P!NDING ONLV ON PHAI! ANGL! 

to,o 100,0 teo,o 
(1) DIMENSIONLESS KINEMATIC FREt SURFAC[ BOUNDARY CONDITION ERROR 

LINEAR WAYE THEORV REPRESENTATION,,,, DEFIN!D IN EQ,C35) 
SUR,Ati ,OOO 1 055 1 090 1ll5 1119 1041 •,Ol1 • 1 061 •1000 

(2) DlMlNSlONLESS KJNEMATJC FREE SURFACE BOUNDARV CONDITON ERROR 
STREAM ,UNCTION THEORV RtPRESENTATlON,,,, DEflNED IN fQ,(J5) 

IURFAC[ 1 000 • 1 000 1000 •1000 • 1 000 •eOOO ,000 • 1000 •1000 

CJ) DlM!NSIONLfSS DVNAMIC PREE SURFACE BOUNDARY CONDITION !RROR 
LINEAR WAYE TH~ORY R!PR!SENTATlON,,,, DEFINED IN EQ,(J6) 

SURFACE .,003 .,001 .ool 1008 ,010 10ZJ 101! •• 020 •1034 

(4) DIM!NSIONLtS& DVNAMIC 'REE SURFACE !OUNDARY CONDITION ERROR 
STREAM FUNCTION TH!ORV REPRES!NTATlON,,,, DfFIN!D IN fQ,(]7) 
SUA~ACE 1 000 • 1 000 .,ooo 1 000 •1000 1000 •eOOO ,ooo 1000 



' 
CU! 6"'C 

TABLE XI•OV!AALL WAVE PARAMfTEAS,,, DO NOT DEPEND ON PHASE ANGLE OR !L!VATION 

Cl, OlM!NSIONLESS WAYE L!NGTH 
D!,IN!D IN !QUATlON CJT) 

• 113 ( ,,41) 
(2) DIMENS10NL!88 AY!AAG! POTENTIAL ENERGY 

DE,INED IN !QUATJON fJ8) ,,.. C •Heil) 
CJ> DIM!NII0NL!88 AY!RAG! KtNETJC ENERGY 

DE,IN!D IN EQUATION (J9) 
,au c •22191) 

c") DlM!NllONL!SS TOTAL AV!REGE ENERGY 
D!,INID IN EQUATION (40) 

,no C •i41SIJ 
(5) DIM!NSIDNLllS TOTAL AVERAGE INERGV 'LUX 

D!FIN!D IN fQUATIDN (41> 

cu 
,701 f •it,61) 

DIMEN810NLE8S GROUP VfL.OClTV 
~ O!~tN!D !N !QUATION (41> 
~ ·"'' ( 2eSIJ 
N (1) DIM!NSIONL!ll TOTAL AY!RAG! MOMINTUM 

D!,INED IN EQUATION (4S) 
,HJ ( •1'181) 

Cl) DIM!NIJONL.111 TOTAL AV!RAG! MOH!NTUM 'LUX 
D!,lNEO 'IN HUATlON CU) 

IN MAY! DIRECTION 

1'41 C •Zl ,SI) 
(9) OlHtNIJONL!IS TOTAL. AVERAGE MOM!NTUM ".ux TRANly!RSI TO MAYE DJRICTlON 

DEFINEO JN EQUATION C4t) 
,an c •11141) 



~ 
~ 
c.a 

CASE t.•C 

TABL! XICCONT)eOV(RALL WAVE PARAMETERS.,, DO NOT DfPEND ON PHAS! ANGLE OR ELEVATION 

• ClO) DIMENIIONL!IS ROOT MEAN SQUARE KINEMATIC ~RE~ SUR,ACE BOUNDARY CONDITION ERROR 
D!~INED IN !QUATION (46) 

LINlAR 1011436 STREAM FUNCTION 1000000 

CU> DIMlNllONL!SI ROOT MEAN SQUARl DYNAMIC FREE .URl'ACE BOUNDARY CONDITION 
Dl'INEO IN EQUATION (41> 

LINEAR 1018918 STREAM JUNCTION ,0000•1 

c 12> DIM!NIIONL!SI MAXIMUM l<lNEHATlC FREE IURFAC! BOUNDARY CONDITION ERROR 
D!l'lNED IN EQUATION c Git) 

LINUR , U03S3 STRUM ll'UNCTION .000000 

CU> DIMENSlONLESI MAXIMUM DYNAMIC l'R!E IUR,ACE 8.UNDARY CONDITION ERROR 
Oll'INED IN EQUATION (41) 

LINEAR ,0342'7 S TREAH PrUNC TION 

C14> DlM!NSIONL!IS KINEMATIC· FRE£ IURFAC! BREAKIN~ PARAMETER 
DEFIN!O JN £QUATJON (48) 

LINEAR 1 412384 STREAM FUNCTION 

(lt) OIMINSlONLESI DYNAMIC FREE SURFACE BREAKING ~ARAMETER 
DEFINED IN lQUATJON (09) 

LINIAR .1sz1so STREAM ~UNCTION 
IT!RAT!ONS ON !TA ~AIL!O TO CONY!RGE JN 40 !TER 

,oouu 

,J00862 

!:RROR 



I 

CAif 6•0 

8TH ORDER STREAM FUNCTION WAVE THEORY 
DfFI~JTlONI 

LO I D!IP WATER WAVE LENGTHt CALCUtATED FROM LINFAR WAVE THEORVt L01(G/6 1 28Jl8)*T••i 

H w WAVE HEtGHT G • GRAVITATIONAL CONSTANT 
T • WAY! PERIOD X(N) ' NTH ITR!~M FUNCTION CDEFFtCl!NT 
OPT I WAT!R D!PTH L • WAVE LENGTH 
PII • VALUE OF STREAM FUNCTION ON THE FRfE SURFACE 

WAVE CHARACTERISTICS 
HILO • ,OTJ04l DPT/LO • 1100002 
HiDPT • eTJOJtl 
LILO • ,124414 PSl/(G•H•T> • ~.ooTJt• 

LISTING 0, DIHENSJONL!SS STREAM FUNCTION corFFIClENTS 

X C I) I ( loftTn> " 
X( J)/(HUtG) • 
X( S)/CH*T*IU • 
X( T)l(loftT•G) II!! 

•141082Jw01 
•• ueon.os 
w,95J05•0S 
•1i527'0.06 

X( !>l(HtftG) • 
X( fl)/(H•T•G) • 
X( t>l<H*T*G) -• 
xc B>l<H•T•G> • 

•,!U24J•02 
•,H6JU•04 
-•, 11•ooa.os 
•,182720-06 



CAI! ••D 

TABLE l•D?M!NllONLISS HORIZONTAL VELOCITY CO~PONENT F?ELD.,.,DEFlN!D IN EQUATION Ul> 
THETA • .o 10.0 iOaO so,o so.o n.o 10010 uo.o 180,0 
ETA/H!lGHh .n2 ·'"' 1417 ,zn ,on •• 011 •1151 ··205 .,1u 

J6,0I 11.01 ·•lle81 •55,Zl •J05•'' ze1.n 42,U e8618I •li,,OI 

SURF AC! 1111081 7,0J8 ... !164 z,u1 ,en ··'°' • l 1 l56 • l 1961 •l167S 
4),61 20.11 ,.1s,s1 •6l1U •Z7,,H ....... .J6,U .n.n •llft,51 

SIDEPTH•le!I ". '"" 100,ox 
8/DEPTH"l•" 1,oes •·Tl• u,n l•·" 
llDEPTHllleJ 6,4Jf, s,au 4,541 

u,11 '•ti .u,21 
llD!:PTH•l•Z ,,615 s.202 4e l 7l 2,942 

lo.ox 4,Jl •13181 •48,81 
S/DEPTH'l1e1 a,,61 4,645 J,8J2 !,808 

c.r: a,sx ··11 .is.ax •4S 1fJI 
~ S/OEPTHlleO 41434 41185 lt5Jl 2,670 ·'Jft c.n ·"' •4111 •17181 •4S.61 •20~·'1 

SIDEPTH• ·' 4,005 J,805 J,268 2,SJ7 ,qqz •1441 
•4,0l •7181 •19181 •"2,ZX •lUeOI ...... , 

8/DEPTHD .e J,655 314'1 3, 04Z 21414 ~ .010 .,sa1 •le076 .1,,43 •t,665 
•7171 •11111 .21,u •41,Jl •14 ,n ....... 36,91 .a1.n 100,01 

8/Df PTH• .1 3,no J12Jl a,aso 21J04 Je059 •• us .,,98 •11509 •l,640 
•ll10X •14e01 .u,n •40,61 •121181 ...... 1 :u.n •89,91 •121121 

S/DEPTH• ,6 11139 31020 2,68CJ 2,207 1,071 • 1159 .,911 •l 1478 •11618 
•U,81 •16.!n; •24181 •40,21 •11~1u ....... 31,u •8512' •U018l 

a1oePTH• .s ,,,!54 21850 2,558 2. tl6 11080 .,099 .,876 •11451 •11598 
•16121 •1816' •261U wJ9,8X •l0~1u ••••••1 31191 •8l t21 •114171 

S/OEPTHll ,4 Z1810 a1111 a,n1 21059 t 1 oe5 •1062 .,831 -11428 •11582 
.u.u •20.JI •l'71 U •lq16I •q611&l ...... , 10,u •18eOX •109,Ui 

S/OEPTH• I :s 21701 leftlf» z,113 2.001 1
1

1087 •1017 •1796 •le410 •l1561J 
•191•1 •ll,n .2e,01 •3'141 •91tU ••••**I zq1sx •75161 •105,9X 

8/D!PTHll .z 2102& z,50 21118 l 1IJ7l 11088 1008 •1771 •11397 •l,560 
.201 71 •2l16l .28,51 .1,,n •811JX ...... , za,ox •7318X •103121 

S/O[F'TH• .1 2158(' 2,sos 21284 11949 11088 1022 .,757 •11389 • l, 555 
•il,4X •Zle21 •28191 •)q,31 •851 ll ••••••x 281 ll •7218l •101151 

S/DEPTH• .o 21567 21491 2127l 11941 11088 ,oz1 •1752 •1t:S87 •11553 
elt 161 •231111 •29eOI •391i!I •84141 ""**I 2719" •7l14l •101,0X 



CASE 6*D 

TABLE ll•DIM[~IION~[SS VERTICAL VELOCITY COMPONENT Fi.ELD •••• oEFlNEO IN fQUATlON (22) 
THETA • .o lOeO 20,0 Jo,o so.o 15.0 100,0 uo.o U010 
HA/H!IGHT• .u2 ,594 ,417 ,279 .01' •• 011 • e I St .,20s .,218 

36,01 t 7.0I •Ue81 •S'i,21 •1os.•1 i8t,51 42e61 •8fte81 •129.0I 

SURF AC! ,ooo 2,131 J,318 JeUJ le649 t ,628 1900 1291 ,ooo 
••••••I 69191 52eU J0,81 •19151 •108.81 .21•,81 .u,.u ••••••I 

SiDEPTH• le 'J ,ooo 
•••••*I 

SID!PTH•lt4 ,ooo 2,512 •••ou •7 111 
SIOEPTH•le3 .ooo 1.•1• 3,289 

...... 1 61,0I Sl,H 
8/DEPTHlllJ,2 ,ooo 1.'79 2,102 s,zo ...... , §6,:n 49,71 :se.u 
8/DEPTH•le1 ,ooo t12n 2,233 2,150 

c.J ....... 51,H 45,71 JS,61 .... s10!PTH111.o ,ooo le04l 1,eso 2eH6 21444 en ••••••• 41111 4i10I 32,51 1161 
S/DlPTH• 19 ,ooo e85l 11515 t,960 211!4 i,su ...... , 4J,81 ;s8,51 29,ftl .u •72111 
8/DEPTli• ,8 ,ooo 1699 1,21n 1,6U 1.eu t.364 1819 ,z7e 1000 ....... 401Jl 1s.u 27.0I •l eU •69,$1 .us,u •39ie21 *'"*" SIO!PTH8 ·' ,ooo ,no l ,044 1,365 ' 1,!IJ6 1.1e. .us 1249 ,ooo ...... , 37,21 l2e51 Z4eSI •2181 •67,81 .1111,u •431,21 ••••••• 
S/D!PTH• •• ,ooo t460 ,Hq 1, 118 le280 1.010 ,6l8 •. 218 ,ooo 

••••••• 34,51 30.n 22,n •4.01 •66,U •t 12,n •411121 •••••••• 
8/Df PTH• • !I .ooo 1365 ,676 ,891 1 a04l ,837 ,5l1 et8S ,ooo ....... 12,2x Z7,81 20,41 •510I •64.n !9166161 •''"·'' **''**I 
8/DEPTH• 14 ,ooo 1Z81 ,522 ·''' a817 ,666 1424 1151 ,ooo ...... , JO,ll 26ell 1e.n •'S."' •6J,n •162,0I ...... , ...... , 
S/D!PTH• ·> ,ooo eZ04 .se1 ,50CJ e60l ,491 ,:s20 1114 ,ooo ...... , ze,n 24,71 11,n •6e61 •62,91 .159,51 ...... , ...... , 
S/DP:PTHl!I .z ,ooo ell3 ,249 ,JU ,191 ,lJO 1214 ,on ,ooo 

••••••• . ..... , U,61 16,81 t!t1ell •62,41 .. 156,0l ...... , ...... , 
S/D!PTH• .1 ,ooo 1066" , tC?3 ,165 ,,,., 1165 1107 1039 ,ooo 

••••••• ....... ...... , . ..... , •7e4l ...... , ******I ••••••• . ..... , 
siD!PTtol• .o ,ooo .ooo ,ooo ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ...... , ••••••• ...... , . ..... , ...... , ...... , ...... , ••••••I ...... 1 



CAH .. D 

TAIL! Jll•OIMINIJONL!ll HORIZONTAL ACCILERATJON COMPONENT 'JELD,,,,D!'JN!D IN eDUAT!DN C2J) 
THITA !!I ,o ao.o zo,o so,o so.o n,o 100,0 1J010 uo,o 
!TA/HUGHT• ,,.., •'"' ,ou ,an· ,on •107' •1151 •dO!S •1218 

S•,01 u,01 .u111 .ss111 •J091tl i8l1H u,u •8•··· wU9 101 

IUR,AC! 1000 Gl1'1l u.o•s Jl159'1 Z61tH 111'8J ·1,sn 11381 1000 ....... 1'1171 1•.21 !59121 1'1!51 .. ,,,. ·211191 •ftflell ....... 
s/t>IPTH11t5 ,ooo ....... 
SID!PTH•t14 ,ooo 11,110 ....... ...11 
a/o!PTH•hJ ,ooo !1;114 01n2 ....... 11111 .,., .. 
aiDl!l'THlltZ ,ooo u,·sn J41219 ,,1421 ....... 80111 '4121. '2191 

c,,.) 
1iD!PTH•t1l ,ooo 1111'16 u.1•1 .Jt ,oo ...... , ., .... ., s ,21 61,0I 

"""' 1iDIPTHIS10 ,ooo 1410SS IJ1IU 2'11014 He918 
-.J ••••••I n,n 61eOI 91,71 z .... 

llDIPTH• 1• ,ooo 111421 1•.•to u,no 221958 U18'4 
••••••• • •••• .,.,.,. 56,11 z..u •101H 

llD!PTH• •• ,ooo •10' 1•1609 20,HJ is .zoo 141127 71798 214'5 ,ooo ....... 6'191 '1121 ss,u Hill •!58101 -22•,SI .. J.,OI ....... 
aiD!PTH• ,., 1000 .,,.,. lll1HO 111111 U16!51 1111174 81ll0 l17i4 ,ooo ....... 611tl ,., ... SO,SI '41!1 •49101 wl94,U •!5•8151 ....... 
I/DEPTH•· •• 1000 617"6 ll1J8J 1611H u~su u.su 8,!51' 2193' 1000 

••••••• 58141 Sl1U "'·" ZJ~tl dl15I .• 170,•1 ·••9•,u ••••••• 
81D!l'TH• 1! 1000 S1•0J 101941 1115'5 ..,,~ 117 U1997 11854 Jiu• 1000 ....... , .... 51111 44,71 21191 d1aH •112,0I •44210I ...... , 
liDEPTH•· 14 ,ooo s.zso 9,804 U1SU U~l'14 u,eu 91010 .J;l88 ,ooo 

..... u '1•!1 "'·" 42,H io~n •JJ,'I .u11n •40210X ...... , 
Si DEPTH•· 1 S ,ooo Cli111 •1040 U,HG 15~!ft9 u1n1 9,H8 S14U 1000 

••••••• 41971 45,H 40 101 ao,u dl1JI wtl814X .su.n ...... , 
llDEPTHlll· 11 1000 41"57 1108' 111n• 15,o•• u.u. 9,J3' S1IOJ 1000 ....... o,u u,n )8141 u,n •Z91H •121171 .Slll1U ..... u 
aiot:PTH•· I' 1000 41111 81U• is,uo 10, 111 1J.11l 9,:191 J1'51 ,ooo ....... 05121 1121n n,u 11,n •28151 ·•ll1181 .JU10I ...... , 
SiDIPTH• 10 ,ooo •.au 11064 u.us 10~'11 Ue!14CJ •14' '1 11!'15 ,ooo ....... 1417' G11H J'110I ··~11 •11111 wtU15' .S1'141 ...... , 



cue: , • .,, 

TAIL! IY•DIM!NllONL!ll VERTICAL ACCELERATION COMPON!NT 'l!LD1111D!,IN!D JN !DUATlDN flA) 
THITA •· .o 10,0 ·20,0 so,o so.o n.o aoo.o uo.o uo,o 
!UiHUIHT• '"' ·''" ,117 ·"' •°'' •• ou •1Ul .• ,aos •• au 

h10I t710I •U1H ·•5S1H •SHetl 281,11 ..... •8'181 •U910I 

IUlt,.C!· .11,ou •Uet44 •JeOl!I 4,'8J . U10IT u.uo ,,,,., 
'·""" 2,4'16 

·1T1H ., .... dHetl IU1H 1'21etl •410I •21181 .,..,,,. wlSB,81 
lllD!PTH•leS •17,861 

liD!ftTH"l1A 
100,01 
•Jl,911 •1•1044 

liD!PTH•l1J 
'2141 .,. ... .,,, ... .u.ne d1Jl• 

SiD!PTH•t1I 
•1.11 41,41 .220,n 

.so.au •U,JU .9,su "'' .. •0.11 SO;ll .a•,n 180,11 
SIO!PTHU i l .a1,u1 .iz,no ·•&019'• .... 

CA) ,.,,,, 4'1H .. .,. ...... , 
i- 8/DfPTHll 10 .as,n1 d010!l2 .u.us •11'21 1lt'08 = 54,H "'·" ,,,,, •JU,JI lSJ1U 

llD!PTHI •' .ao,Ho ·•S7110• •U10H •S1JS'7 81US u.•u 
liD!PTHll. 

11,11 "'·'' I010I •lH181 ua,11 u,n 
•• •lf 1'91 •19.515 .• 10,so1 •4,0JI .. .,. to.on e,ut Ji,.,., 2103 

"'•°' 0111 11.ex •U1SI tl81H 111•1 •T1SI •HT 121 100,0I 
llD!PTHI ,, ·•l418JY •tJ1Z?l •'•140 ···••t •·"'" 81HZ 1,001 .s.11• 2,2n 

46,H 41111 zz.u .u ... 
t '"·" 

s1.01 •Jall wJ181JI ·•17.21 
8/D!l'TH• •• •U.-JH •lS. su .e,ou .a.002 S1IU ... ,,. 5,tse 2, T'J'Z '•'"" 
t/D!PTH~ 

CIS 191 s•1u iz,n ·wlS1•I sU,51 8l191 111 .;u.,u ·•660 111 

•• .,,,,.o ••1078 .. .. ,08 .,,,.,. 212'6 s,110 .... .,, z.su 1 •• u 
1iDIPTH• 

4'1111 ,,, .. ll1H ·"·" zss.u 8"1H .,,,, .su.u •6Z!,IX . " .,,.,. .. •'P • tJZ .s,no . .J.001 t .sos 41210 '•"'' l 19'4 t,JH 
4'01U so.ox 11.01 .u.n ....... a.,u 510X •J061 ll ••••••• 

liDEPTHf ,J •9,UJ w!,lft •41 102Z .Z,Jil 1.011 J,011 Z, H!ii l 1470 1,0J1 
J8,JI JO,H 20151 •ll e SI ....... 81,JI .... . ...... ....... , 

llDEPTHw 11 -•s.n1 wJ,on .2,n1 •I 1918 1606 • ·"" l1HO ,989 ,HJ 
JY,H .JJ,tl 2010I ...... , ...... , 88,U 1,u ....... ..... *I 

tlDlPTHf ., •l 1110 • 1. 7Z7 •1 eSJT •1198 1iu ,917 1940 ,on ,su 

''·°' JS.JI ...... 1 ...... , ..... ti ....... ••••••I ....... ....... 
llDIPTHI ,o ,ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo .. ooo ,ooo ....... ..... u . ...... ••••••• ....... • •••••• .. ..... . ..... , .. .... , 



CASE 6•0 

TABLE V•DJMENtlONLESI DRAG ,ORCE COHPDN!NT '!ELD,, 1.Df,JN!D IN EQUATION (iS) 

THETA • ,o 10,0 zo,o so,o 51)e0 n.o soo,o uo.o uo,o 
£TA/HE%GHJ's 1781 11•4 1111 T 12n eOT• •• on •• 1s1 •• 20s •1218 

J61Dl ,., ,Ol .u.n •55,21 .so,1t1 2e1,sx 112,u •861U •12•,ox 

SURI' ACE u,ns i2,255 '21216 61"41 • 1l72 •1040 •1Toe •l178J •l1 ll9 
n,n 41 •1 .n,n •U81JI •••••n ...... , ...... , ...... , .z22,11 

8/DEPTH•t1'5 Jo1l44 

SiD!PTH•l•4 
100,0I 
u.su ZQ,610 
•• sx .z.u 

8/DEPTH1le3 UeHt 16.715 12eU6 
•6,91 •15,91 •45,51 

S/DEPTH•lel 1'5e0TO U,65J 10,227 61,408 
•14,JI •H1U e48,81 •101161 

8/D!PTM•tel I 121286 11.us 816l6 IJ158l 
~ •heh •il1U •51191 •q9,U 
~ SIDEPTH•teO 101086 ,,,,o ., 1272 41830 ~. 124 
c.c:i el6,31 •33,0I 

•'"· 71 
•97,81 ... ~ .. , 

I/DEPTH• •• a,111 7,698 61118 4,t52 ~,031 .,02• 
-.Js,u •J7,J1 .51,21 •H1U h•u uunti: 

8/DEPTH• 18 I 618'1.1 6,'70 S1ti!4 :s.540 1928 •1014 e,597 •11662 •21026 
.:S5, ll •40,81 .59,u •96,01 ***"1'*1 ******I ...... , ...... , 100101 

8/DEPTH• ,7 5,616 s,zu 4,258 2,984 .st• .,006 •1490 •11429 •1,753 
•JS,\51 •43,91 dl,SI .9,,51 '*'"1*•1 ........ , ...... , ...... , ...... , 

8/D!PTM' •" 4,559 "·"'' J,492 2e476 1706 •• ooz .,J97 •11206 •1,488 
w4t.2' .u.ss .,2,u •• s.u ******I ...... , ...... , ...... , ...... , 

S/0EPTl1• .s s,6n J,407 2,805 2.001 eS90 •• 001 •• :us .,992 •11a3o 
•"J.51 •48 1JI •'"· u •'"·8" ...... " ...... , ...... , ****''" ······" 8/DEPTH9' ,4 2.&00 21634 21178 11510 14Tl •• ooo •124Z •• ?8!; •1977 
•45,21 •49.91 •65,U ******" ...... , ...... , ...... , ••••••x *'*''*" 

S/DEPTH• ,3 21046 11924 11596 1.1s1 ,355 •• ooo •1176 •1583 •1729 
•46.51 •S1eU ...... , ******" ...... , ••••••I ...... , **'*'*" ******X 

SIOEPTH• 12 1,ua 1,159 11041 .761 ,237 •• ooo • , 115 •• 386 .,484 ...... , ...... , ...... , *****'" ***•.•U: ******" "'''" *''''*" ••••••x 
S/De'.PTH• •1 e6bl .u:s 1518 ,378 1118 •• ooo •1057 ., 191 .,241 

******" ...... , *'****" '*****" *''''~*" ****''" ...... , ...... x ******X 
S/DEPTH• .o ,ooo .• ooo ,ooo ,ooo .ooo 1000 ,ooo ,ooo ,ooo ..... ,, ...... , ...... , ••••••• '***111<•1 . ..... , ...... , ...... " *'**''" 



CUI ••D 

TABL£ YJ•OlM!NllDNL188 !NIRTU ,ORC! CO~PDN!NT '1£Lo •• ;.or,!NID JN EQUATION ca•> 
TH!TA .. ,o so.o zo.o so.o o.o 1!5,0 100.0 no,o 180,0 
'ETA/HUGHT" ,Ha .s•4 ,ou ,a?9 1019 •• ou •1151 •eZ05 .,218 

J•,OI 11,u .u.ax ·•S!12I -sos,91 HleH "'·" .a.,e1 •129,0I 

SUR, ACE ,ooo u,ns u,1u n,u• '·'·"' u,ua 1,e11 ·a,HJ. ,ooo 
...... 1 11111 '1111 U,!51 41!51 ·•10.11 •1 ?2121 .us1s1 ****•*I 

s1orPTHtt,S ,ooo 
•*****' 

8IO!PTH•l14 1000 1•.su ..... u u,21 
SIOEPTH•StJ ,ooo U1010 21,•u 

••••••I 68,n 62181. 
SID!PTH•t12 ,ooo 10,466 1e,1s1 ·H,Z9' 

••••••I "'" 6012' St,41 
8ID!PTH•l1I 1000 l1HI U1Hi u1n1 w ...... , u.n '"·" 491!51 

~ SiD!PTH1110 ,ooo ••• to 12,010 161on U1061 c:» ••••••• , .... 55, ll. 47161 22161 
SID!PTH• 1• 1000 S1HZ 101Ja? 1'1!54'· S!16Ct9 121491 ....... H1U !SZell 4'1H z21H H01U 

"-.., TeU! 8/D!PTHI i& 1000 1,604 1,sa2 111so1 Ue4U 111094 21161 1000 
••••••I !54141 10161 ... u ZJ1H -•J11ll •147191 .J .. ,81 ....... 

8/DEPTHlf 11 1000 Jiu• •1•80 9 1 001 .... ,, ·9,.71 .,n1 z.soo ,ooo 
••••••I '2i21 41,71 42151 20191 •J417I •lJf 161 .eos,n ....... 

liD!PTH• •• ,ooo .1.001 S1H1 71••1 91!26 81HJ 59491 2.011 ,ooo 
'*****I 50,SI .... , 11111 20151 .S2eH .us.ts ·•J8S18I ••••••• SIOEPTHW: 15 ,ooo z.ns 41494 61 111 711!SS ,,es., 41619 l1ffJ ,ooo 
····••I "'·" os,u ''·'" 19191 •st.JI •U719I . .JU1H ...... , 

llDIPTH9 10 1000 t.11• J14'7 .,,., 61081 !,461 s.122 1t392 ,ooo 
••••••I 11111 41111 J8,81 ,,,,. ·•JO•H •lU11I •H•16I ••••••• S/D!llTH". 1J ,ooo 1.s1• 2e5l!S ,J,414 414•1 o,084 ·2,e01 l10H . 1000 ....... 46,u U121· 31,0I 19111 .Z9,JI .uo161 ••••••• ....... 

SID!PTH•· .2 ,ooo ,8!8 l1Ut li280 21•6t 29716 11818 1710 ,ooo ...... , ....... 42,11 -J714I 11.•• ·•28,H •118141 ....... ...... , 
llD!PTH" 11 ,ooo 14U 1810 11tae 11410 l9Sl6 ,tot 1'97 1000 ....... ...... , . ...... JT,ll 18i71 •21111 ...... , ....... .. .... , 
SiD!PTHW .o ,ooo 1000 ,ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo 

••••••• . ..... , •••••u ~ .... u ....... ....... ...... , . ..... , ....... 



CASE 6-D 

TABLE VlI•Dl~lNSlONLfSS DRAG MOME~T CO~PONENT FIELDaeeeDEFINED ?N EQUATION C21) 
THt.TA • ,o 10.0 zo.o 30,0 so.o 15,0 100,0 130 .o 180,0 
ETA/HEIGHT• .782 • 5CJ4 .• 1111 .219 .01q •• 011 •1151 •• 20s •• 21& 

:u,ox 11,ox .. u,a1 •55,i!I .305,qx 281,SX 42. fJX •86,81 .. 129,0X 

SURFACE 4t,95J 21.1s2 9,96jf 4,4b9 e'5CJ2 w,032 .,363 •e789 .,92l 
'56,51 19,81 ,.5:s,2x •171,61 ...... , ...... , ...... , ••••••x ******I 

S/D!PTH•le5 32,222 
100,0X 

8/DEPTH•1t4 U,588 19,505 
n,n t0,'51 

S/DfPTH•1,J u.o•• 141151 9,844 
J.21 ••1!51 e::S9 1 51 

S/D!PTH•te! 11,ss. 10.Ji?S 1,001 4,430 
•5,01 •llt81 w4Jtll •105101 

S/DEPTH•t•l a,325 T,538 5162~ 31418 
~ •12,41 .20141 •4'1cJI •10111i 
N SIDf PTHa1 eO fteOlt 5,49J 41201 2,U9 e5GZ .... •1',0I •2•.n .so ,31 •99151 ...... 1 

8/D!PTH• ,9 4,:s21 S.911 l1103 Z,045 .an "!022 ·14."' .:Si·" .5J,61 ...... , ...... , ****'*l 
8/D£PTH• •• s,01s l,8111 212~1 s,sas 1366 •• 010 .,269 .,689 •• sso 

•J010I •36121 w!56,41 ....... *'**i*U ...... , . ..... , ...... , ...... , 
8/D!PTHW .1 21150 z.ooo '''°' 1, 10• 1285 •1004 •• us .,515 •,•as 

•34151 ...... , ******I ...... , UU\UI ******I ...... , ...... , ...... , 
SiOEPTH• •• t. "'' 

11365 11108 ,1n 1Ztl •• 001 .,ue .,:no .,453 ...... , ...... , ••••••1 ..... u .... , .. ...... , ...... , ...... , ...... , 
SiDEPTHll! ·' ,'92 ,8'1 1 TZ9 ,'JI 1 ;•41 •• ooo .,oeJ •-.252 .,:110 ...... , ...... , ...... , **'"" '*" n '*****I ...... , ...... , ...... , 
S/OEPTH•· e4 ,sn 19412 11147 ,!20 l'oqs .,ooo .,050 •1lS8 .,1q1 ...... , ...... , ******X ...... , ••••~n ...... , ...... , ...... , ...... , 
8/Df PTH~ ,J ,JU 1293 124S ,171 ~oss •1000 .,021 .,oee .,uo 

••••••• ******I ..... u ****••I .... u ...... , . ..... , ...... , ...... , 
•1D!PTH• ,, .us 1U'1 110! • 01'1 ~024 •• ooo •• 01z •eOJ9 •,0118 ...... , ...... , ...... , ...... , **** •I ...... , ...... , ...... , ...... , 
SI DEPTH• •' ,033 ,011 .oz. 1osq ;OH •• ooo .,oos •• 010 .,ou 

..... u ...... , ...... , ....... **** •I . ..... , ...... , ...... , ...... , 
8/Df PTH• .o ,ooo ,ooo ,ooo 1000 ;ooo ,ooo ,ooo ,ooo ,ooo ....... ...... , ...... , ...... , **'* •I 

...... , ...... , ...... , . ..... , 



CUE 6•D 

TABLf Yil!•DlMENSlONLESS lN!RTIA MOM!NT COMPONENT ,IELp. 1 •• DE,lN!D IN !QUATIO~ (28) 
TH!TA ' 10 10.0 20,0 S0 10 1010 1510 10010 lJ010 180,0 
UAIHEIGHT• ,182 •''" 1411 121' 1079 .,on ·•1151 ..-aos .,2u 

J6,U 1'101 •12181 •551H .shin Ht 111 "21H •86,81 •l2'10X 

IURl'~C! 1000 171686 181677 u,S36 ~ lt 402 61282 '.51143 l.066 1000 ...... , 80181 65,0I 43,111 • 1181 •1101111 .2u,u .,.,,,,,, ...... , 
I/DEPTH~ l 15 ,ooo 

••••••• 1iDEPTH•l14' ,ooo 151"'" ...... , 781!11 
llDEPTH•l1l ,ooo 111$18 18109 ...... , 7J1!1 61 16' 
SID!PTH•t12 ,ooo 8,tJJ u,1os 161175 ...... , 70,SI 60181 55,U 
SIDEPTH•t1I ,ooo 1 18118 to.uz 12·, S52 w ...... , 61,ll n,ol 53,31 

~ llDEPTHU 10 ,ooo 41 l 94 ., 1419 91)05 9188S ~ ...... , u,n 5',ZI 511U 211111 
SIDEPTH• 19 .,ooo 2e987 51J19 6,899 l1e609 5,UC! ...... , 60,81 56141 4iil,OI .:s.n •4U1 141 
l/Df PTH• ,e 1000 2.10J S184J s.022 !51132 41419 z,,., 1965 ,ooo ...... , 51191 n,u 4'619' 2z.u •411H .1u,11 •35'7181· ••••••21 SIOEPTHI! I '7 ,ooo 11454 2,688 J,568 01200 J.411 2el68 I 7'70 ,ooo ...... , 551!1 51111 "".Al ll 181 •H,n ·152101 ....... , ******I SIDEPTH• 16 ,ooo . ,.,., 11eu 2145:S 21961 21491 l1H2 1586 1000 

...... 1 521.X 49 1U 42,91 2t.U •S51U .101,ex ...... , ....... ; 
S/DEPTH• ,s ,ooo ,us 1.taz 11608 11990 11124 I 1143 1419 1000 ...... , uu~u 47,01 41,21 l014I •:52181 w133e7X ...... , ******I I/DEPTH• 14 .ooo 1n1 e715 .u1 t .ua 11097 1'740 ,275 ,ooo ...... , ••••••I •••U•X J9 1U u.u •St aU ...... , ...... , ••••••X S/DEPTH• ,J ,ooo ,202 1385 ,511 1b80 .. ," ,020 1151 ,ooo ....... . ..... , ******I ....... , ...... , ******I ...... , ******I ...... , 
S/DEPTMlf 1Z ,ooo ,081 , 166 ,230 129'1 .21~ 1188 • 0'71 ,ooo ...... , ...... , ...... , ...... 1 ••••••• ...... , ...... , ****'*I ...... , 
8/DEPTHll! .1 .ooo ,ou ,041 ,os• • 0"" .068 1041 .018 ,ooo ...... , ...... , ...... , ...... , ...... 1 ...... , ...... , ...... 1 ...... , 
S/DEPTH• ,o ,ooo .ooo ,ooo .ooo .ooo .ooo ,ooo ,ooo ,ooo ...... , ..... u ..... u ...... , ...... , ...... , ...... 1 ...... , ...... , 



CASE hD 

TABLE lX•DlMEN8?0~L!S8 DYNAMIC PREISURf CO~PONENT F1£LD.,,,DE,JN!D IN EQUATION CZ•> 
THETA • ,o 1010 20,0 so,o 5010 75,0 100,0 uo,o uo.o 
ETA/HUGHT• ,uz ,!t4 1411 ,2n 101• •1011 • e 151 •1105 •1218 

h,01 11,ox .12,n •55,21 •S051tl l81,H u,u •8618l •ll9,0I 

SURFACE l ,488 1,108 ,Ht iS'IJ ,ue .,uz •1104 •1415 •1448 
so,01 10,zx w7,0I •44,U •Z4 1lh81 U8,8l U1U •68151 •100 1U 

8/DEPTH•l 15 I 1 llJ6 
100,0I 

SIDEPTH•t14 1.n1 1118' 
Z•,5X l81tl 

S/D!PTHU ,S 1,u1 11110 18!51 
li,JI u,n .5,JX 

8/D!PTH•l ,z 11Ut 1,0115 ,e:s2 ,57J 
u,81 U1n .11n •]8,5' 

SIDEPTH11Jl11 l 1040 i•n ,801 ,581 w l51H 10,81 •l1U •11.n N 8/DEPTH•teO 1•!5• ·•06 ,766 1119 .uo w 11,aa: a,u .11,u •27,H •ICJ~eU 
SiOEPTH• 1• ,888 ,ao .no 1570 12ll e, 12Z 

8151 !5,u .5,41 •ZS1U •Uf/101 281 161 
8/DEPTHl!I iB ,8l8 ,791 1696 1558 ,zu •1085 .,280 •• 1110 •1445 

!5 1 51 2151 .,,,.,. •U,91 •ll~1U U9,U 45,91 •70181 100,01 
SiDEPTHa ,1 , 116 ,1111 ,665 1545 ,uo .,055 •1256 .,,,, .,4)8 

2 1 61 ell .s,01 •IJeU •9~,H ••••••• so,n •7Ze81 •105,41 
8/DEPTH• 16 .n:s e'IOB 1UT ,532 .• ~n •• 010 .,us .,390 .,431 

siOEPTH• 
1ll .a,u ••1n •22161 •871U ••••••I ~s.sx •65181 •104161 

15 ,698 1616 1614 e5ZO el81 •• 010 •1218 •1l8Z •1425 
•2101 .11.u .10,s1 •ZZ141 •T~1U ••••••I 59,51 •60e01 •91,ll 

8/DEPTHllJ ·" ,6611 .6!0 ,5•!5 1509 .287 ,oos •1204 •• :ns e,4C!O 
•J18I .5.71 •11151 •221U •71191 ....... u1n e5S14l •91141 

8/Df PTH• ,J 1648 1UO 1580 1501 1291 .011 •1 l94 e,]69 •1417 
•511' •T10l •12141 ·•22.n •67e'51 ••••••I 66,41 •5118' •81118' 

8/DEPTl-4• 1i .u, 1616 ,!569 1495 e294 10U •1186 •·365 •• 1114 
•6,JI •7191 .u.ox •22131 •64151 ...... , 68181 •4•121 •83,U 

S/Df PTH~ ,, ,ftlo t608 is•:s ,491 .us 10l• •1181 •1363 •14U 
•6,•I •811JI .u.o •22.41 •6Ze81 ...... , 10131 .1111n •81,U 

5/D!PTl1• 10 1Ut ,605 1!560 1490 e296 1031 •• uo •1162 •1412 • .,.u .s,11 .13,51 •2Z1U ••l•JI ...... , 10181 •41121 •81,01 



w 
~ 
~ 

THETA• 

CASE ft•D 

TABLE XeVARJABLEI D!PENDlNG ON~Y ON PHA&E ANGLE 

so,o 15,o soo,o uo,o 180,0 

(I) DIMENSIONLESS KINEMATIC 'REE SURFAt[ BOUNDARY CONDI~ION ERROR 
LINEAR WAYE THEORY REPREIENTATlON,,,, D!~lNtO IN EQ~(35) 

SUR, ACE 1000 1143 e24T 1294 1248 1088 • 1046 w,099 •1000 

(1) Dl~ENIIO~LESS KINEMATIC 'REE SUR~ACE BOUNDARY CONDkTON ERROR 
STREAM ,UNCTION THEORY REPRESENTATION,,,, DEFINED IN EQ,CJ5) 

SURfACE - ,ooo .,ooo •• ooo •• ooo ,ooo •.ooo ,ooo ,ooo .ooo 

(]) DIMENllONLtss DYNAMIC fREE SURFACE BOUNDARY COND1Tt6N lRROR 
LINEAR lllAYE THEORY REPRESENTATION,,,, DEFINED JN EQ$(3~) 

SURF AC! ,on .010 1014 ,020 10Jt ,031 ,010 •,033 •,oso 

(4) OJM!NSIONL!SS DYNAMIC ,REE SUR,ACE BOUNDARY CONDITtbN ERROR 
STREAM 'UNCTION THEORY REPRESE~TAllDN,,,, DEFl~!D IN fQ,(37> 

SURFACE ,osa •• 01 t .,oo9 •• 001 •• oos ... ooo .001 ,003 .oo~ 



CAii: hD 

TAB~E XJ•OV!RALL WAVE PARAM!TIRf11 1 DO NOT DEPEND ON PHASE ANGLE OR EL!YATlDN 

(l) DIMfNllDNLISS WAYE LENGTH 
DE,lNID IN EQUATION CST) 

,eaa ( 1J1tl) 
Cl> DJMfNllONL!ll AYERAG[ POTENTIAL !NERG\' 

DEFINED IN EQUATION (JI) .11. c •7!10I) 
CJ) DJMINllDNLlll AVE~AGI KINETIC lN!RG\' 

DIFJN!D_ IN EQUATION CJt) 
1JSI ( .. ., ... , 

(0) DIM[NllONL!ll TOTAL AVER!GE !NERG\' 
Dl~IN!D IN EQUATION (40) ·•ll C •U1il) ,,, DIM!NllDNLlll TOTAL AYfRAGE IN!RG\' 'LUX 
DEFINED IN EQUATION (41) 

,S45 C •H17I) 
(6) DIMEN91DNLllS GROUP VtLDCIT\' w DEFINED IN !QVATIDN (02) 

~ ... , ( 4111) ui (7) DIMfNIJDNL!IS TOTAL AYIRAG£ MOMENTUM 
DIFJN!D JN !QUATIDN (4J) 

... o C dS1H> 
Cl) DJMINIJONLlll TOTAL AV!RAGI MOMENTUM l'LUX IN WAY~ DIRECTION 

DEFJ~!D IN IQUATION (44) 

c•> 
- 1'110 C •6l1SI> 

TRANSV~R&E TO WAVE DIM!NflONL[ll TOTAL AY!RAG( MOMENTUM l'LUX DIRECTION 
DEFINED JN IQUATlON (05) 

,us c e!IJ1tl) 



CAS£ b•D 

TABLE XlCCONT)•OVERlLL WAY! PARAMETERS,,. DD NOT DEPEND ON PHASE ANGLE OR ELEVATION 

·• ClO) D1MENS10NL!SS ROOT MEAN SQUARE KlN!MATJC 'REE SURFACf BOUNDARY CONDITION ERROR 
DfFJNED IN fQUATlON t4•) 

LINEAR .1sa.11 ITREAM FUNCTION ,000000 

C1l) DlMENSlONL!SS ROOT MEAN SQUARE DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN !QUATZON (07) 

LZNEAR . 1 02tt•t STREAM FUNCTION 1 006134 

C12) DIMlNSlDNL!SS MAXIMUM KINEMATIC FRE! SURFACE SOUNDARY CONDITION fRROR 
DEFIN!D IN EQUATION CG•> 

LJN~AR eZ9•9JZ STREAM FUNtTION 1 000000 

ClJ) DIMlN810NLEll MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
Dl,INED IN EQUATION (4f) 

LIN!AR 1050487 8TREAM FUNCTION 1 0J769t 

(14) DJMENSlONLESS KlNIMATlC FREE SURFACE BREAKING PARAMETER 
DEFINED lN !QUATlON C08) 

LlNlAR ,,8512t STREAM FUNCTION 

(1$) D1MlNl10NL!8S DYNAMIC FR£l SURFACE BREAKING PARAMfTER 
O!,lNED IN !QUAT~ON C4t) 

L?NiAR 1 185]~4 STREAM FUNCTION 



CASE ?•A 

3TM ORDER STR~AM FUNCTION WAVE THEORY 
DEFINITIONS 

LO ' DEEP WATER WAVE LENGTH, CALCULATED FROH LINEAR WAVE THEORY, LO•(Glb128l18)*T**2 

H a WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • wAVE PfRIOD X(~) • NTH STREAM fUNCTlON COEfFICifNT 
OPT t WAT!R DrPTH L • WAVE LENGTH 
PSI I VALUE OF STREAM FUNCTION ON THE FREE SURFACE 

WAVE CHARACTERISTICS 
H/LO • 10312&7 DPT/LO • 1199999 
H/DPT • 115&335 
LILO • ,899219 PSI/CG*H•T> • •a004328 

LISTING OF DIMfN8IONL~SS STR~AM FUNCTION COEFFICIENTS 

X( 1)/(H*T*G> a •11684&5•01 
X( !)/(H•T•GJ • 1584698•0& 



CAI! fd 

TABLE J•DJ~!NSJONL!SI HORIZONTAL Y!l.OCJT\' COMPO~ENT FJ!LD+••tD!FlN!D JN !QUATJON (It) 
TH!TA • ,o l010 zo.o so,o so,; 1510 lOO,O uo,o 180,0 
ETA/HEIGHT• ,544 ,us ,!501 14,0 • 06 ,081 •• u4 .,no • 145• 

81 lX 1,11 61ll J,81 .• ,,u 9'18,0I J01 ll ., ... •9,71 

SUR, AC! 4,0H J,'88 s.nu J,J84 2·~'' .1.1 ·•17J7 •21414 •J,04! 
4111 J,81 2.•1 ',41 "''f •221H u,u el14X •'JI )X 

S/DEPTH•110 J,614 ,,,n J,S88 J,QH 21 OS ,757 z.u a,61 2,01 ·" •J1 I •20181 
SIDEPTH• •' J,198 J, 144 a,.a, 2,1z6 le 56 .... •16!Z •l1J3S •11948 

z,JI z.21 11H ,n •2·i· •1'141 161•1 .a.n w6 10I 
I/DEPTH• .a Z18J2 it 78!5 21U6 l1419 

lt "' 
1617 •• s.s d1082 •2,4142 

2101 1181 1141 ·" •le~I •14,U 14171 .2.21 .,,u 
I/DEPTH• 11 2.u1 a,486 z,s•s 2,10 le .. ,513 •1495 ...... •1,J82 

SiD!PtH• 
1171 l1SI l1H 1SI •2101 •l21ZI u.ax •1191 •4,JI 

~ •• Z1IT6 z.u• 2112' l 1'51 11418 ,!517 •14J8 •11692 -21160 
11411 l 1H 1101 141 •l1TI •10121 l11ll .... , •l1U ~ SID!PTH• ,5 21012 a.on l1Uct i .n• ttl.•7 ,488 •1HJ .1.u1 •l ,'85 Cl) 
1,21 l,n •'" ,41 •t 141 ... ,. .... •l1JI .s,01 

llO!PTH• ,,. 1.•11 11680 117'0 11641 111.0l 1"5• .,,,, •l14JI •1184J 
1111 I 10I ill 141 •till ·•'7111 81JI •l 1 ll .z.•1 

S/Dl!!:PTH• 13 1178' 11761 l 1 ..,., 11540 1If:28 1432 .,:sn •l1J45 •l 11J4 
1101 1ctl ,71 141 •1101 ..... 11JI •191 deU 

liD!PTM8 ,z t.104 ... ,. S1H8 1.0• 11077 14l5 •1Sl4 •l1H4 •t,618 
191 1n • n ·"" •••• .• ,,31 .... •181 •l,91 

S/O!PTH• .1 1 ,.,,. te628 l155S 1.us 11d46 ,405 •1JOJ •l 1i"8 •s,•u 
,ti 181 ,n ,41 •• 11 ... ex •· ll •171 •1e71 

SIDEPTH• .o s.ua s.•u l 15S5 11411 ltOJ6 1401 •• soo •112U •t,59'7 

·" ,n .n ,41 •• 11 •4,71 •• ox •••• •l 161 



cut ,,., 

TABLE llsDIMEN8IDNLESS VERTICAL VELDCUV COl1PON!NT 'l!LD •• ,,DEFINED IN E'1UA TION C 22> 
T"4E:fA • ,o 10.0 20,0 30,0 5010 15,0 100,0 uo.o uo,o 
ETAIHEJGHh ,544 e5ll ,soi ,450 eJ06 ,oaT .,1211 •eS'10 • 1 4S6 

a,u 7,71 6,ll 3,81 •SeOJ •48,01 so,n .s.n .,,71 

IURP'ACE:: .ooo 16T6 1,Jl5 t,884 .. ; .. 1,11• 21au 11HZ ,ooo ...... , 9,11 8,41 11n 11.n .,111 •4191 •to13X ...... , 
llDEPTH•leO 1000 1988 1 ,154 1,6'15 215J:S J,OS1 

•*****I 11s1 710I 6,ll o.n .... 
SIDf PTH• 19 ,ooo 1496 ,912 1,1111 z.1~11 2,589 2155' 11558 ,ooo ...... , 6151 •1u 5,51 J1U 1111 .1,11 •10,U ••••••I 
l/DP:PTH• ,8 1000 1415 ,815 1.1111 le7.f4 2,1ea Z1145 1.1ia ,ooo 

...... 1 5111 'J,01 0191 ,.n 1ll .,,,,. ·•·n ...... , 
siD!PTH• . ., 1000 ,J44 ·'"' .•n l•o's leHO 11 '196 11118 ,ooo ...... , s,11 4,81 11,n z,a, • 11 •leH .a .. u ...... , 
SJD!PTH• •• ,ooo .212 ,55J ,805 1·2~6 1,ns l108t ,926 ,ooo 

~ ...... , 4,61 4,ll '·" z.,, 10I •leOI .1,41 ••••••I N SJD!PTH• ,5 1000 1Zl6 '"°' ,645 .1'1' 1.zoz 11193 ·"'' ,ooo . CD ...... 1 "•" 1,•1 J,H z.z. •• u •Z18X .••• ax ....... 
SJDIPTH• ,4 ,ooo 't '15 1S4J ,soo ,.,~. ,9]4 ,9za ,595 ,ooo 

••••••• 1181 J,H J,H 210: •1n •2161 ••1SI ...... , 
I/DEPTH• .s ,ooo .121 eHt 1S6!1 ,5 l 1684 ,691 100 1000 

...... 1 ...... , 3,51 2,91 i1a~ •ill •Z1!I ••101 ...... , 
I/DEPTH• .2 ,ooo e084 11'•4 .n• 1J~Z ,048 1447 128J ,ooo ...... , ...... 1 3,U 2,81 s.1~ .,21 ·•2141 .s,n *''***I 
SIDEPTH•· 1 l ,ooo 1041 1081 , us .u• 12H ,z21 .uo ,ooo ...... , ..... u ....... ••••••I 1.1~ •• 21 .• z,41 ...... " . ..... , 
SiDEPTH• ,o ,ooo ,ooo ,ooo 1000 100,0 ,ooo ,ooo ,ooo 1000 ...... , ...... 1 ...... , ...... 1 ....... *''***I ....... • •••••• ...... , 



CAI! 7•A 

TABLE lll•DJMENllONLEIS HORIZONTAL ACC!LERATlON COMPONENT FlELD,.,,oEFlNED IN tQUATION cas> 
THETA I ,o 10.0 20,0 JO,O 5010 n10 100,0 U010 uo,o 
!TA/H!lGHT• e!44 ,,JJ ,101 ,450 .so• ,087 ·•1124 .,no ··"'' e,u 1,11 .. ,. s,11 •510I •41,01 J01ll d161 .,,.,. 
IUR,.CE ,ooo "•"' ,,,,, u,ua 1•1•02 u,z.a ao.no U14'1 ,ooo 

••••••• 1'111 141tl u,u 9111 2,01 ••111 •17111 ....... 
l/DlPTH•leO ,ooo 41141 lell 1 121SJO u.so• 21.•0J 

siD!PTH• 
*****'I u.u u.01 U10I 8191 21n 

·' 1000 s,111 1,Jh 10,•11 u.•es t••z•• lle55S lle055 ,ooo 
••••••• ll1U lltU 10.11 '•" 21111 •41TI •Ue?I ....... 

llD!PTHI ,e ,ooo J,111 .,419 t,H7 111,01• u,oss l•·•lf 10.09? ,ooo 
******I 101n 10·,0I '·" ··"' 210I •4101 •!Seti ••••••• llDIPTHI ·' ,ooo a.an '·""' 1,110 tz.sn 151204 '"•'" ·9111~ ,ooo ....... •.11 1,71 1,ox 518' l 181 •J,41 •ll·•• ....... 

llDE.PTHl!I •• ,ooo Z1549 51010 112'9 1t10H U1'7I u.s•1 1,11• ,ooo 
(,lo) ....... 11'1 1,n .... 5101 1151 ·•Zell ••••• .. ..... 
~ 8/D!PTHl!I ,5 ,ooo z,z .. 41103 •,no ,,,,., "•""' 121au 11915 ,ooo • • ••••••• ••n •,sx •• 01 a,n 1141 .i,n .1,01 ••••••I 

l/DEPTHI· •" .ooo 2.011 4,107 '·'" ... ,. 1114'5 u,tu 11421 ,ooo 
••••••• •.n s111 Sell ,,,. 1121 •1191 . .. ,. ••••••• 

llD!PTHI ,, ,ooo 119JS· J,lts s,no 81HI 10.121 10,1&1 710J• ,ooo ....... 5111 S,OI "·" s,111· laU •l a•I di Tl ...... 1 
llD!PTHI ,, ,ooo 11819 s.•n s12n 81089 10.212 10,001 ~1'1•• 1000 ....... 11, 11 4151 a,n Sit• 1111 • 1,11 .s.01 .. ..... 
a/DEPTH• .1 ,ooo 117'1 Je41J 5,091 1.no <f,901 10.122 ••• 01 ,ooo ....... 4,41 a,11 J1•I le91 1.01 •laH .11.•1 ••••••• 
liDEPTH•· ,o ,ooo 1,147 J,14S 5,0J<f 71705 •,sot 10.oae •1553 ,ooo ....... 41JI •••• s,u !181 1,01 •1121 ·"·"' .. ..... 



CAif ?eA 

TABLE IV•DIMEN8IONLfSS VERTICAL ACCELfRATION CO~PONENT rJE~o •• ,,oEFINfD IN !QUATION Cl4) 
TH!TA ' ,o so.o 20,0 J010 50t0 n,o loo,o uo,o aeo10 
!TA/HEIGHT• I 544 ,,33 1501 ,450 e306 1087 ... 114 •1J?O •1"'' 

8,U 7,71 o,H J,H •510'f •48,0ll J01U •S161 ·'·" 
BURP ACE dl1107 •101581 •1•1050 •16,650 •l0,041 •1154 1,2n l'h•T!I 1111"2 

a,u 8,31 •171 J,U •e,n; ., .... , 21.n •5141 •U181 
8/DEPTH•t10 •18,•1• •t81IU •t110IO •u.101 •IJ1'5•• .,au 

1,u •• u 5,51 31U . .,,,~ ...... , 
8/Df PTH• ,, •U 19H •lS1UO "141bJ] •131044 •81411 •lelOT 6,0l8 U1t2l t•1S'9 

'·"' 61 ti "·'" Z1H •61J~ •U5,H 211n •!15' •U, 11 
S/O!PT!ol• ,a •13 1550 •lS12?4 •U,461 •111151 .,,, .. •11132 41823 1116'4 111&•0 

,, 71 s,u 4141 21!1 •'51U:. •85,U Z01U •4•'' •U1U 
8/Df PTH• ,., •lt 1sn •l1et41 •10,482 .9,410 •612~6 •l1Z38 31824 9e6tt4 ll 1HS 

s,u 4.81 1,•1 2,21 •4181 .u,n l91H •4e41 •10181 
S/DEPTH• ·' •9,HJ ••1l!l l .&,'14 •7,807 •s.25.• •l1Ut J1007 .,,,03 9,5.S 

w 4,0I ''-"' J,5X l·'' •41SI •50,81 l81SI •4101 •'111 w S/Df PTH• ,5 •T1!180 ·•TeGJ6 .1.010 •ll13U ""•''' •1.0l? 2,ua f>eJl6 ., • 706 ..... 4,U 
J ·"' 

J,U 1,n .,,,, ••••••I 17,41 •JeH .a.ea 
S/D[PTH .. '" 

.,,,OJ .5,791 •!51466 •4,9J9 •3tJ82 .,e5s 1,152 418'5 S,9'4 ,,,, J,u 2,91 s.u •StH ... , .. , u1n •l14I .a,H 
8/DEPTH .. 1J •413J!S •41155 •4 10U •J,6J4 •l1'50il •1659 l 1l5J J1971 a1J97 ., ... ''"' 2111 1151 •J141 , ...... U1U •l1H •'11'1 
I/DEPTH• ,, •2184& ·'·"'" •21f>J9 •21390 •t·f>Sl ··""" 180? 21J41 2,en 

s,01 le21 2,s1 1141 •Jell ....... ....... eJ10I .1,u 
SiDEPTH• tl •11410 •1 eJ84 •l1Joe .1.115 •• 82~ •1225 13'1 le UT 11429 

J,JI l,tl 21!51 1111 ....... ....... ....... .:s.01 .1,u 
S/D!'PTH• 10 ,ooo 1000 ,ooo ,ooo .oot ,ooo .ooo .ooo ,ooo ...... , ...... 1 ••••••I ...... , ....... , , ..... , ....... ....... ••••••• 



CASE 7•A 

TABLE V•DIMENSlONLESS DRAG FORC! C011PDNENT Fl!LD,,,,DEF!~ED IN EQUATION <ZS> 
THETA • ,o lll 1 0 20,0 so.o so.-o n.o 10010 uo,o 18010 
ETA/t'!EIGHh 1541 ,533 1501 ,450 ilJ06 ,087 •eU4 •13'70 •,456 a,s, 717* •.n J,81 -~un •48,0X JOeU de61 .9,71 

SURFACE 61'86 •1u• 51740 4. 711 2UJ2 1Z88 •11t8 •Z1S94 -41108 
5111 4,tl l1n 1111 •IH9l ...... , ...... , .s,01 •6,21 

SID!PTH•teO 514i!6 !11149 41742 1.ns 2.1086 ,280 
J,U J,Ol 2121 ·" wtHH ••••••I 

.S/DEPTH• ·' 4,26! 0,1211 J1UO s.ut tel6S3 1Zt?8 •e159 deJ!U •J,849 
2,&1 2,u 1,9l ,81 •Je\51 ••••••I ••••••I .s,11 •7,61 

S/D!PTH• ,8 3,155 s11111 2109 2,1111 11!112 118!5 •tll2 •11866 •J,070 
2141 Z1JI 1.n ,n •SIU ...... , ...... , •l191 •tii,•I 

S/Of PTH• ,1 l1U8 i!1H4 z.ssa 1,,47 1.u8 114' •• 0•11 •1 t471 •i!,440 
·21z1 2,n 1,51 .u •2e71 ...... , ...... , •l1H .,,ax 

I/DEPTH• •• 210oJ t,998 118'0 1.sz5 .u• 1118 •• 012 •lt161 •l19i4 
~ 2.01 t .81 11111 ,61 •2141 ••••••I ....... ·•21JI .s,n 
~ S/O!PTH• .s leHl l 1542 1.na 11179 1632 ,on •• oss •1899 •t 1495 N I 111 1,n 111' ,51 ·~1u ...... , ...... , .2,01 .11,•1 

SIDEPTHit . " 11197 l1t'59 1105t ,887 e477 .011 .,041 •1678 •1,U9 
1.11 1,u ... ,. 151 •l 191 ...... , ...... 1 •1181 •4,ll 

8/DEPTHll 1l ,ass iU• .n2 ,UG 134l 10S1 •1029 •1486 • 1e10 
t1H 115' 11z1 ,u •l 181 ...... , ••••••I ·•·•I •l,n 

S/DEPTH• 12 I '55t ,5J4 ,4841 ,409 1220 ,ou •101' •11ss .,523 
l1U 11!11 s.u ,51 ...... , ...... , ...... 1 ...... 1 •S 1H 

S/DEPTM• 11 ,z10 .2u 1i!J7 ,200 .• l oe 1016 •1009 •115" .,zs1 
...... 1 ...... , ...... , ...... , ••••••• ****'*I ...... , ...... 1 *'*'**I S/D!PTHI! 10 ,ooo 1000 ,ooo 1000 1000 ,ooo ,ooo ,ooo 1000 
••••••• ...... , ........ ••••••• ***•OI ••••••• ...... , . ..... , ····••I 



cur; T•A 

TABLE Yl•DlM!NltONL!ll JNERTU ,ORCE COMPONENT 'l£LD111 1Dl'INEO JN !QUATJON Cl•> 
THETA • ,o ao,o ·10,0 so,o '°'~ n,o 100,0 uo,o uo,o 
!U/Hl!GHT• ·'"" 1UJ ,sot ,no 1lO• ,087 ·•1124 ·•1J70 •1456 

1,u 1,11 ... ,. s,ax .. , . "' ..... os so,11 •S1H .••• 11 

·IURl'AC! ,ooo 1,•11 '···· 1,111 u.•.a u,n• u.oo 1,710 ,ooo 
•••••••• &0101 1t,S1 1,11 

~·~· ••• ., .. , .9,11 ...... , 
8iD!l'THal10 ,ooo 11sn 41911 T1HT u.,.o U,SST 

••••••• 1,sx .,, .. T1H 51~1 l1H 
8/0!PTH• •• ,ooo 21Ul 1111•0 •.101 •. ,11 lt150J 111111• .,,us ,ooo ...... , ., ,111 7,ll •• sx ll•Y• 1141 .a.Tl ·•·ll ....... 
aio!PTH• ii ,ooo 11TIO J,501 ,,uo 7e'fl0 .... o •,no •1171 ,ooo ...... , •• 11 •141 '·" "''' 11H ·•Z14I .a.ox ...... , 
liD!PTH• If 1000 '· "'" 21•00 4.ZJS '''" a,010 l1UJ 51211 ,ooo 

1/D!PTH• 
...... , •1U 5181 !i1JI ,,,, 1.21 .z. ti ti? .11 ...... , 

•• ,ooo leloJ 1,sH J14'l Sol91 61U8 .,.,,., 41JU 1000 
c:.J ••••••• ,, .. S,JI 4,tl Je I t, u ·•l 1•1 •6141 ...... , 
c:.J liD!l'TH• ·' ,ooo 1•U 118'4 l1TH 4, 40 s,n11 1,11u :S1502 ,ooo 
w ....... s,11 41H 11,n J1 I l,U •l 111 .s,11 ...... , 

liDIPTH" •" ,ooo , TU 1,11u '· t"2 J·r" 41141 11,211 2e7J7 ,ooo ...... , 11,11 4,61 11,11 Se I l 10I •l 111 .s.u ...... , 
l/DIPTHtt· .s ,ooo 1!4J 1,00 '·'"' ,, 01 s,oJJ J,094 2.0111 ,ooo ...... , ....... 4,JI 41 H 2T t '°' ·•1141 .s,01 ....... 
S/O!PTH• .1 1000 ,ns 1H• t,OiJ le 12 11'88 l10Jt 1.us ,ooo ...... , ..... *I 4121 J,H le I ·'' •115' .• 4,71 ••••••• 
tiDf PTHa 11 ,ooo 11.,, .u. ,so• • 71 1,84 1100'- 1H7 ,ooo ....... ...... 1 ...... , ...... 1 z.r1 ·'' •1 eJI ...... , ....... 
I/DEPTH• .o ,ooo ,ooo ,ooo ,ooo ·,ooo ,ooo 1000 1000 ,ooo ...... , ....... ....... ...... , ..... ~, ...... , . ..... , ...... , ...... , 



CUE 1d 

TABLE Vll•DlMEN8I0NL!SS DRAG MOMENT COMPONENT '1lL0 81 e 1 D[~INf0 lN £QUATION (i'7J 
THETA • ,o 10,0 zo.o JO,O !50,0 75,0 100,0 uo,o uo,o 
!TA/HUGHTtl ,ICl4 ,sn ,101 1450 1J06 ,081 •1 ll4 •1S10 ··"'· s,u 1,11 tt,JI 1,u .,,o. •48,U so,u •le•• .9,71 

IUOACf 11,•01 4,ttll 4,080 S,J07 1,lsn .110 •1ll8 •l 15.i?i .a,J49 
•• 11 6,,. 4,U 2,21 •5·;· ....... . ...... .:s,n •6,5' 

SID!PTH•l•O s,486 J,J70 J,041 2,544 l • 25 .112 ,,.,. J,41 ,, .. 1 t ti ·"·;· ••••••• 
SID!PTH• ... a,J71 1.1 .. 1,077 1,141 • ts e l2il .,o9t •l1SOO .2, 112 

J,11 '·" 1,u ·" ·"·1· ••••••• . ...... .J,91 .a,91 
llD!PTH• 18 l ,604 l1SU l 1404 l 1118 , Z2 ,086 .,ott0 •e885 •t ,4148 

1.11 1151 1191 . .,. •3·~· u•un ••••••• •J,41 •7,11 
s/DE.PTH• ,7 1,ou leOJl ,•u ,185 1416 ,059 ··OJ• •1HJ .,.75 

'·"• Id• ltftl 161 •J·~· ....... ••••••• deOI •6,11 
llDf PTH• •• ,HO .. ., ,•n ,!10 •. 12 ,ou .,oa., •1J87 •1ft39 

w 1,u 1101 l 1!51 ... •Z1TI .. ..... • •••••• d161 •5,81 
w llDEPTHll I !5 .oo 1411 ,su .su •t TO ,oas •• us ... '"'l -•,•ot 
~ ,,,. 1181 1,u ,SI ....... ••••••• ....... .2.21 .s,u 

I/Of PTHll . " ,au 1244 .221 .111 ,100 I Ol !5 -• 100• •1142 .,zn 
s ,ax l 171 ....... ....... ....... .. ..... ••••••• • ..... 1 ...... 1 

liD!PTH• ,, 1U2 1128 1 ll6 ,ou .ou ,ooe ·•1004 •1075 •1lU ....... ••••••• ....... ....... .. ..... ...... 1 .. ..... ...... 1 ••••••• llD!PTHI 11 ,096 ,01• ,oo 10" l .ou ,ou .,ou •• ou .,on ....... ••••••I .. .... 1 ....... ••••••• ....... ...... , . .... " ••••••• liD!PTH• 11 ,ou .ou .ou .010 .oos ,oos •1000 ·•1001 •• ou 
••••••• ....... ....... •••Htl ....... ....... ....... • •••••• • •••••• 

•ID!PTH" ,o ,ooo 1000 ,ooo ,ooo 1000 ,ooo ,ooo 1000 ,ooo 
••••••I ••••••• ...... 1 ....... ....... • •••••• ....... • •••••• .. ..... 



CUE .,.,. 

TABLf Ylll•DIHENSIONL!SS lN!RTIA MOMENT COMPONENT FitLO.,,,DfFINfD lN EQUATION (28) 
THETA • ,o 10.0 20,0 :so,o 5010 75,0 100,0 uo.o 180,0 
ETA/HEJGHT• ·'"" ,,:u ,sot • 050 .sott ,on •• 124 •1J70 ., .. 56 

e,u 1,11 ft,JI J,8x •!hOI •48,0X :so.u •'.5161 •9 17X 

SUR,. Ct ,ooo 11876 3,U9 5,155 1.zu 8,055 7,201 Je9Cit1 ,ooo ...... , 12121 u1n '·'' ~.01 ,u •5,41 •l11U ...... , 
SID!PTH•H 10 ,ooo 11414 21894 a,zoe ft1JO f,750 ...... , '·.,. '•" l,'JI •• u l .BX 
SiDEPTH• ·' ,ooo l,oH 2,1ao 1, 11• a,712 5,ntt 9,728 J,558 ,ooo ...... , '·•I e,n ,, .. 5151 11H •3131 • ll 101 ...... , 
S/DEPTH• ·' ,ooo ,n1 11555 212bb 31431 a,2ss 41231 2.u• ,ooo ..... *' 1,n T1H &,n Ge•I l 141 •2181 .9,51 ...... , 
S/DEPTH• ,1 ,ooo 15•1 l 1 lOJ l.•o• 21447 J,044 s,04• l19J4 ,ooo 

...... 1 .,,I ti 1H ft,01 a,u l 1S1 •2151 .e,Jx ...... , 
S/DEPTH• •• ,ooo ,JBS ,157 11105 11685 2110• a, Ul 1. :S5b 1000 

w ...... , ····••I '·'' 5,U :s.•JX i.n •Z1U .1.21 ...... , 
c...:I 8/Df PTHll 15 ,ooo ,2s2 11.195 ,714 1110• 1,J88 11404 1904 ,ooo 
c.n ...... , ...... , s,s1 4,n ,,,, 11U •1191 ••141 ...... , 

siDEPTH• ,4 ,ooo ,1u ,302 ,441 .'75 ,eso ,eu 1559 ,ooo ...... , ...... , ...... , 4,H 31!1 1.01 •t.n .sin ••••••• 8/0!PTH• • :s 1000 ·,on ,u:s 1 U9 1Jft6 1462 1471 .so• ,ooo ....... ...... , ...... , ...... , ••••••I t ,OI •1 151 ...... , ...... , 
S/D!PTHIJ 12 ,ooo .as• .010 1103 1158 .zoo 1204 1Ul ,ooo ...... , ....... ...... 1 ******I ...... , ...... , ******I ...... , . ******I 
S/D!PTH• .1 ,ooo ,009 ,017 10l5 ,os9 ,04q ,oso 1031 ,ooo 

...... 1 ...... , ...... 1 ...... , ******X ******I ••••**I ...... , ...... , 
I/DEPTH• .o ,ooo 1000 ,ooo ,ooo 1000 .ooo 1000 1000 ,ooo 

******X ...... , '""" ...... , ...... , ...... , ...... , ...... , ...... , 



cur: 1.a 

TABLE IX•OJMENSIONL!SS DYNAMIC PR!SSURf COMPONENT FJ!Lo.~ •• o!FINEO JN fQUATION (29) 
THETA • .o so,o zo.o J090 50/,0 15,0 10010 U010 18010 

·nA/HUGHTs ,544 .ul ,so1 ,4,0 uo• ,011 ·•1124 .,)70 •14S• 
8,U 1,11 •.n s,u •!UOI •481U u111 .s.61 •9,11 

SUR"C! 1,08' 1,067 1,002 ,900 .1611 .175 ·•-.248 •• 740 
···'' t 

SiDEPTH!ll•O 
4,91 4,61 J,71 a,21 •lf,81 .is.n n,u •ten •4191 

,981 1'64 ,912 ,en 1!182 ,174 
J,71 Jin 2.n leH •!131 •24,0I 

SI DEPTH• ,9 ,871 ,8'56 ,au ,140 1521 1168 •1214 •• 101 .• ,eeo 
SiDEPTH• 

3 1 11. 1.11 21H t, 11 •1181 •18.H 14••1 ·•lt81 •5,U 
18 • 711 ,764 172'1 1663 ,475 1160 .• ,uo ·•,6l0 .,714 

1,•1 a.ax z,n 1161 •ie41 •14e91 U18I ·•1 e:SI e4,2X 
SID!PTH• .1 ,6'8 ,687 .u1 ·'" .uz .us •1tta ·•e5$2 •• 1u 

2,11 2,51 z.u .. ,l •l eOI •ll t91 11.11 •191 d,JI 
S/DEPTH!I ·" .•J2 ,6i2 ,592 1!54J 1:$95 ·'"' .•• us •149& •1•>• 

~ z,o 2,s1 2,01 1,41 .,'nc •9,51 l l 111 ..... ·d16I 
~ SiD!PTH1' ,1 ,!118 1569 1542 ,498 .:!65 1U8 •e 114 •tllSl •·,'81 en 2,21 z.u ,,,. t,41 •• 11 •'1161 10.11 •• zx ••• ox 

SIDEPTH• •" 1!555 ,!27 1!502 ·"'' .:uo 1lH •• sos ·WI (It 9 .,us 
a,u 1,01 le81 l ,41 •• 11 -'12' 9,91 .u ·•·"' SIOEPTH• .J ,SOJ 1499 1472 .us .122 ,u1 •1091 ·•1J88 .,sos 

SiDEPTH1' 
2.n le91 •• 71 s ,u .h ·•Sill 9,JI .JI •l 10I .z .uo ,47J ,4!11 ,416 .101 .uo •1011 •• no ·•1482 
t ,91 1191 1.n 1141 .P.1 •4,SI 8171 in •·111 

SIDEPTH!I! ., ,466 ·"'' iO• .ooo .sos 1121 .,oes •1Jl8 .,068 
1,tl 1,11 S •ftl s ,41 1Jl eJ,91 8141 161 .,11 

SiO!PTH• 10 ,462 .us ,U4 ,1101 .1•1 1121 ·•1010 •1JSS e,46S 
1191 1,a1 le-61 '·"' ell •J.'11 81JI 161 ... 01 



THETA• 

CASE T•A 

TARLe XwVARIABLES OEPENOING ONLV ON P~ASt ANGLE 

,o 10,0 Jo,o so,o 75,0 100,0 180,0 

Ct> DI~ENSIONLESS KINEMATIC ~REF 8UHfAt! BOUNDARY CONDITION ERROR 
LINEAR ~AVE THfORY REPRESENTATION,,,, O!FINEO IN EQ,CJ~) 

SURfACE ,ooo ,oo~ ,011 1014 ,015 10Q7 •• oos •• 012 •1000 

C2> DI~!NSIONLEll KIN!~ATIC ,R!! 8URFACI BOU~DARY CONOITO~ ERROR 
STREAM FUNCTION T~!ORY REPRES!NTATION 1 , 11 DEFINED IN Eq 1 C35) 

SURrAcr. ,ooo .,ooo ,ooo •• ooo .,ooo 10QO •,000 ,ooo ,ooo 

(3) OIM!NSlONLESS DVNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAYE THEORV REPRESENTATION,,,, DEFINED IN !Q,CJ&> 

SURFACE •1018 •1011 • 1 013 •1007 1007 ,o,O ,01q • 1 007 •1024 

(4) DIM!NStDNLESS DYNAMIC FREE SURFACE BOUNDARY CONOlTION ERROR 
STR!A~ FUNCTION THfORV AEPRES!NTATION, 111 D!FIN!D IN !Y1C37) 

SURFACE ,ooo .ooo ,ooo 1000 ,ooo .oqo •1000 .,ooo •• ooo 



CASE ?d 

TABLE X!•OV!RALL ~AVE PARAMETER&,,, DO NOT DEPfND ON PHA8£ ANGLE OR ELEVATION 

(1) DIMEN8%0NL!IS WAY! LENGTH 
DE~!NED IN EQUATJON (J1) 

,19q ( l elU 
Cl) DlM!NSIONLEIS AVERAGE POTINTI&L ENERGY 

DEFINED IN !DUATION CS8) 
,494 c .1.1•> 

CJJ DIMENSJONL!IS AVERAGE KlNfTJC ENERGY 
DEFINED IN !QUATJON (39) 

,sos ( •leTI)" 
( 4) DIHENSJONLEBS TOTAL -AVEREGE !NERGV 

D!,!NtD IN !QUATlON (40) 

·"' ( .,,,,., 
(!) DIM!NIJONL!IS TOTAL AVERAGE ENERGY FLUX 

D!'INEO IN !QUATJON C41) 
,67J ( .,.,., 

<•> DIH!NSIONLEIS GROUP VELOCITY 
~ D!'IN!D IN !QUAT!ON (4z) w ·•h ( ,n> 
CD CT> DIMENSlONLEIS TOTAL AVERAGE MOMENTUM 

DE,!NED JN EQUATION (4S) 

·"" ( ..• ,, 
(8) DIMENSlONLEIS TOTAL AV!RAGE MOMENTUM FLUX lN WAVe DIRECTION 

D!~!NEO IN !QUATJON (44) 

·"'" ( ,JI) 
(9) DlM!NSlDNLEIS TOTAL AVERAGE MOMENTUM ff LUX TRANSVERSE TO WAVE DIRECTION 

D!,tN£D JN EQUATION (45) 
,111 ( a,11> 



c..J 
c..J 
CQ 

CAif 7•A 

TABLt XICCONT>•DY[RALL ~AYE PARAMETERS••• DD NOT DfP[ND ON PHAIE ANGLE OR ELEVATION 

* (10) DIMiNllONL£8S ROOT MFAN SQUAR! KINEMATIC 'RE£ SURFACE BOUNDARY CONDITION !RROA 
D!~INED lN !QUATlDN ta•> 

LINEAR ,oo•q99 ITREAM FUNCTION ,000000 

<U> DlMENSlONL!SS ROOT H!AN SQUARE DYNAMIC 'REE IURFACE BOUNDARY CONDITION 
D!,IN£0 IN EQUATION (01) 

LINEAR ,ouoet STRUM ,UNCTION ,000070 

<&2> DlMENIIONL!SI MAXIMUM KINEMATIC FREE SURFACE BOUNDARY CONDITION [RADA 
DIFIN!D lN EQUATION C CUI) 

Lt NEAR 1011900 ITAEAM 'UNCTION .000000 

CU> OIM!NllONLESS MAXIMUM DYNAMIC FR!E SURFACE BOUNDARY CONDITION ERROR 
DEfIN!D IN EQUATION (41) 

LINEAR 1024070 STREAM F'UNCTION 

(14) Dl~lNSlONLISS KINEMATIC FREE 8URFAC! BREAKING PARAMETER 
DEPtNED IN EQUATION (48) 

LINEAR 11l7254 STREAM ~UNCTION 

(15) D!MlNIIDNLESS DYNAMIC FREE SURFACE BREAKING PARAM~T~R 
DE'IN!D IN EQUATION (49) 

LINEAR ,o,•2•s STREAM FUNCTION 

,000114 

,1050S5 

ERA DA 



CAI£ 7.S 

!TM ORDfR STREAM ,UNCTION WAVE THtORY 
D[FINlUDNS 

LO • DEEP WAT!R WAVE L!NGTHt CALCULATED ,ROM LJNfAR WAVf THEORYt LO•CGl•1l8ll8)•T••2 

H • WA~f HEIGMT G • GRAVlTATlONAL CONSTANT 
T f WAV! PERIOD X(N) • NTH STREAM ,UNCTION CDEFFJCI!NT 
DPT I ~AT!R DEPTH L J WAVE LENGTH 
Pl? • VALUE OF STREAM FUNCTION ON TH! ~·ff IURFACf 

WAVE CHARACTERISTICS 
HILO • ,06z4qo DPT/LO • .1qqqq~ 
H/DPT • ,Jt245l 
L/LO ' ,•Jt055 PSJ/(G•H•T) • ..ocs220 

LllTJNG 0, DIMfNSIONLESS STREAM FUNCTION COEFFICIENTS 

IC( 1)/CH•T•G> • 
lC( 5)/(H•T•G> • 
X( l)ICH•t•G) 8 

•1J14631•0l 
•1l!684h05 
··2•0160•08 

lC( Z)/(H*T*G> • 
X( 4)/(HU*G) • 

• 1 5'770Z5•0S 
,61tll7h07 



CA8E 7•8 

TAIL! l•DIMtNllONl.111 HORIZONTAL VfLOClTY COMPOt.1,NT 'JIL0 1 , 1 1Dl'INEO IN ElilUATION CU> 
THETA • ,o 10,0 ao,o so,o so.o n,o uo.o uo.o uo,o 
!TAIHllGHT• ·"' ,,.,. 1511 ,ISJ ,no ,ne •11'1 •aSU .,101 

''·" 1419' 10,11 ••n •U1tl •U•1H 0111 •to·•• ·•U1tl 

IURP'ACI 11 110I .... , 11118 J1Hf ·z,101 1'UT •18J8 -2101 •2,UT 
1,11 '·" O,JI .. ,. •1!111 •8219' 2'111 .. ... •U,11 

SIO!PTH•l1l ll1lH 4108J J,1J2 J 1Ul 

IJDIPTHll10 
s,n J,11 .... •1 1U 
J1•H J116• Si HI s1ol4 z,oss 1'2• 
•••• 2,11 '•°" •l1ll ·•l11H •11·•• llD!PTHI ,, ,,,,. J1UJ 2 •• ,2 2,•H t1Hl •'°' •eh& 

liDEPTHIJ 
2,11 leH 1H ., ... •U1SI •18,•I 2'1H 

11 z.•n 11772 z.•u 21SH t1UI ,UT ..... •l•''' .,,,.. 
1,n 1.JI ,JI. •l1H •t10I . ...,,,. ... ,. •8161 •n.•• 

I/DEPTH• ,, 1.s1• z,on l1SJT l1UO 11182 ... , •11•11 •11TU •l,188 
c..J l1JI s .ox .u •l1H •7111 •Jl,H U10l •7141 •U1H 
~ SI DEPTH• 16 ,,,.. 1,121 11108 1.•u leS!I •°"' .... , .,,.,, .z,ou .... 

''" iH ,u •l 141 ·•·" •JS ,,1 20,11 ••••• •ll 19' 
liDEPTH• 19 leOH 1.02• 1.•11 li'P51 111•1 1121 •• 4J!!I •l e487 •l 18611 

·'' ,71 ,01 •1121 •!5111 .,, ... U1H ·•S10I ••111 
llD!l'THI •• a,•o• 11114 1,111 11Hl l1tSt ,101 .,,., •l 1J8'1 •&,1416 

~···· 
,71 ,u •••• •4111 •lt1H , .... .o,u ..1,11 

llDIPTHI ,, l I.,.,. lef!IT ,, .. , 1,su t.ot• ,J81 •1J.S .a,so• .,,.,5 
IJD!PTHI 

... 171 . .. •-.n •11111 •U1U 111,n ., ... • ., ,ox ,, 11 TOJ ,, . .,, l 15'i l 1llSll 11o:n 1STT •• n• •11252 •t 1 Ht 
191 ,,. ,11 •••• •SeH •U11l u ... .,,,,. ... ,. 

llO!PTM• ti ..... , .... ,, .. , i.o• · ltO~l ,JU •• u. •lilt' •!e'i!i2 

••• ·" ,JI •••• •J1l ·•141111 12.•1 d10I .e,u 
llDIPTM• 10 ,,.JI s.•10 l1HO t,400 110'12 ,,., ·•1JZ2 ·•l eZOI •!,,40 

·'' •" ,,. .•. "' •S11~ •l4e01 u,111 •l1•I ·'·"' 



CUE 7•8 

TABLE ll•DIMENIIDNL!SS V!RTICAL. V!LDCUV CDMPON!NT Fl!LO,,,,DfFJNED lN !QUAUON CH> 
TH!TA • ,o so,o zo,o 10,0 50,(1 n,o 100,0 uo.o 180,0 
!UIH!'IGHT8 ,so •'" •'" ,453 1!70 ,OJ8 •• SS2 •1J4S .,407 

lit 71 14111 10.&1 4,51 •Uetl •U .. 91 u.u •l0t91 d2,•I 

IUR,AC! ,ooo 1155 l1Hl !1ll6 ,,941 2,996 z,soo 11286 ,ooo 
••••••• 1•.01 l61H U,JI ,11,:u •'7191 •18141 •291 ll ...... 1 

llD!PTH"l•l 1000 tifU 11047 1,010 ....... S41U u.u 11,n 
SIDEPTHU10 ,ooo ••H l1IU t. 70 ',1u l,9J8 

...... 1 U1JI t1,SI 10,u 1·61 .i.11 
llD!PTH• ·' ,ooo 1919 1,ou 1.01 , tn '·'"' Z1I06 ....... so1n 10,u 8,71 .... •l10I •U1U 
llD!PTHt 18 ,ooo .01 ,HJ 11217 i·"'' 2.1u l.•u 11125 ,ooo ....... '··· .... 1,H . •11 .1,s1 ·•UeOI .ae.u ....... 
.1/D_!PTHI ,., .ooo iJ56 •••• 1,oos ~.on 11 "" 

s •• u 1960 ,ooo 
w ....... •111 71 51 •.n ••• . , ... •Utll •25191 ••••••• 
~ l/D!l'THt •• ,ooo .uo ·"' ,u• 1.110 l1H2 1,su 1104 ,ooo 
N ...... , .,,,. •••• ,,.x 21JI •J,71 •11,U .u,n ....... 

l/DIPTH1· ,5 ,ooo 1Ul 1HI 1654 .. .,, l1UO 11107 16!56 ,ooo 
••••••• 6141 s,n ··" l • 9ll: •3'71 •10,81 •!lt91 ...... 1 

aiorPTH• •" ,ooo ,..,. ,,,.. 110!i ,792 ,tot ,864 .su ,ooo ....... ,,.,, s.u 41JI 
t ·" 

.1,n •S01JI •1019:¥ ...... 1 
l/Dt:PTH• .s ,ooo ,no ·'" ,, .. ,no 1660 ,6J6 ,JU ,ooo 

•••••U ....... o,n J,91 11H •3'71 ••••• .... 11 ••••••• l/D!ftTHI ,, ,ooo .on .... 1241 ,S60 ,4JJ ,au 12'2 ,ooo ....... ••••••• .... J,H 1101 .s,n ••••• •11171 .. .... , 
II DEPTH• .s ,ooo ,ou ,ou .. " 1 I '18 1214 110'1 .us ,ooo 

UUtU ....... ...... , ..... *' ... eJ111 ···'' ••••••• ...... , 
eio!PTH• ,o ,ooo .ooo .ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ....... ....... .. .... , ....... ....... ..... u . ..... , ••••••• ...... , 



CASE 7•8 

TABLE III•OI~ENSJONLESS HORIZONTAL ACCELERATI~N COMPONENT 'IfL0,, 1,0EFINED IN ElalUATION (ll) 
THETA • ,o 1010 20,0 10 10 so,I) 75,0 S0010 uo.o 180,0 
EU/HElGHh ,'9J 1576 1527 1453 .110 .us • ,152 .,345 .,007 

1517X 10,n 10.n o,sx •18191 •216,91 43, 11 •10191 •2Z,91 

SUR, ACE 1000 •·•18 lle485 17,094 2211)"4 21,783 11,sso e,517 ,ooo 
...... 1 32,0I 29,61 2s1n 10191 .2.sx •211"i1 •5013' ••••••X 

S/DEPTHl!ltl 1000 s,n1 1l1lU u,oo ...... , Z71H 20,u 20,01 
S/DEPTH~l10 ,ooo 0184, ,,uz 131505 19·;5•0 21,ue 

•••••*I a4,ox 2),'51 211sx 151 P' 1141 
81DEPTH• I' ,ooo 01116 81023 111525 l611!i96 181898 l61TOS ...... , 22101 21,01 19121 u.111x 1,21 •16191 
S/D~PTH• 18 ,ooo ::s. 523 61878 9,9'1l l0t$06 1&1708 u1220 81236 ,ooo ...... , 19161 18.n 111u ll 1~X l .u •14121 •4l1tx ...... , 
&/DEPTH• I., 1000 J.04J 5,95! 81605 121114 141951 13,921 7,808 ,ooo 

c,11) ...... , 17,u 16161 15,U lOeillX 11U -11,n .3s,21 ...... , 
~ 8/DEPTHf 1• 1000 21"59 5,211 71554 11.,.2 u.01 U1809 71472 1000 w *""*' tS,51 1417' u.u 91,X t1U •91U •281'l ...... 1 

S/DEPTH• 1S 1000 l,JS6 4.625 6,7i2 101103 12,264 11.881 7, 130 1000 ....... tJ,71 11,01 11,91 81 I 1.11 •8121 •21191 ...... 1 
S/O!PTH~ 14 ,ooo 2.122 11,111 6,077 9,,01 ll1:U4 1t1U2 618JS 1000 

**"**' u.zx 11,61 10,61 7,~11 l,ZX •b181 •20I1Ji: ••••••I 
8/0EPTH• ,, ,ooo l 1948 3,8Jq 5,5'7 81526 10,59tt 101555 •·598 .ooo ..... *' l110l so,sx '•ttl ,,,yx 113' .s,11 •l7eU ...... , 
&IOEPTi11J el 1000 1.sa8 3,601 5e265 e.osa l0.095 101148 6e425 ,ooo ...... , 101n 9,61 8181 ··~I l ,OX •4191 .is. u ...... , 
S/Df PTHlll .1 .ooo 1, 758 3,405 5,011 71 8J 9,798 ,,905 •• lt9 ,ooo ...... , 9,ljl 9,U e.u ,,,qx t 141 •4141 .13,91 ...... , 
8/Df.PTH• .o .ooo 1,ns 3,420 S,006 1.ri! 91700 '. 8.i!ll 6ei!84 ,ooo 

...... 1 '·"· 8,•x 812" 51 I 1141 •4131 •lle51 ...... , 



CUE 7•B 

TABLE lY•DlM£Nl!ONL!IS V£AT!C4L •ccELfMATION COMPO~!NT Fl!LD, ••• oE,IN!o JN !GU4Tl0N (24) 
THt.TA • ,o 10.0 10,0 10,0 s~.o 1s,o 10010 U010 uo.o 
'-TAIH!JGHT• ·''J ,,.,. ,!SZJ 1453 .no ,OH •• u2 ..1n •• 001 

u,u 141!1 10181 4,51 ·1l.•1 •U6,lfl 4J.U •l0t91 •22,91 

SUA,AC! •Zl,04 •20,SU .11.os1 •l4,Jl9 .!.67' J,950 '·'11 ll1261 U1516 
u111 16191 tz1n J.41 •4'9151 H,61 ll 111 •I'•" •U,U 

SIDIPTH•tel •U,llll •tl17H •l'-1111 •111111 
111111 tl1U 101 ll 1,0I 

8ID!PTH•S10 •1710!6 •161521 •l4e91S •121546 •51Hft s. 74'1 
u,u 11111 9,01 z,n •14191 105,51 

SIO!PTH• •• •141101 •S41J1J •&J1 u• •St1lJJ •51575 2,1s• l1IOJ 
11161 10171 810I 2,u •lf1JI 127191 H1U 

I/DEPTH• .a •u1ua •12.1111 •U1H6 ••1714 •51176 l •H• •·•n 111310 lZ,ou 
so.n '·"' 710I 2121 •ZZ't41 lU14I , .... •IO ell •S•1u 

SID!PTH• ,1 •S0,'114 •I0.44! ···•l7 .e1u1 •41648 I '/!ft 51417 914U 10.u, 
~ '·°' 8,JI •,u l ,91 •1911' ...... , zo.u •11.u d!S,41 
~ llD!l'TH• 16 •8190J •l1Hl •l10Jo ·•·••2 •4904Z .u1 41il0 ., 1718 e,soo .,. 

'·°' 1,u s,n '·'' •16•11 ....... u1n •16141 •11 111 
llD!PTH• ,, •71llJ •'11040 ••• uo d17Ht •J•J94 10•0 J,an 61190 6,9J8 

1,u •1n 41U s.u •ll!•OI ....... 1 is.ix •l'•°' .zt,OI 
SIOf PTH• •" •51U4 .s.sos •51lU •4149• •iH724 •104J le411 .. ., . ., 51412 .... 5,91 4,U ,91 •Ueel ....... H181 •ti·•• ., .... 
llDIPTH• ,J •41U• •41091 .s, ..,.,, •J,JH •2•045 •1095 s '7&2 Jel09 4,004 ,, .. !l,U J,.,. ,n •Ue91 ....... H14' .u.11 •25,11 
8/D!PTH• ,, •2,7H ., ... , .a,414 d1t•S •l•JltJ •• o•t 1,0•1 '•'" 1,U6 

S19I !10I 1141 ,51 •Udl ....... Hell ·•U1SI •24 10I 
llD!PTH• •• •l ,J52 •l,Hl •l,UJ •l,091 •1611 .,054 ,,,, l1tJ• & 1Joe 

5 1 H ",n J,ll 141 ••••••• ....... ....... •U1U •U1H 
llD!PTH• .o ,ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo 1000 ,ooo ....... ...... 1 ...... 1 ••••••I ••••••• ••••••I . ...... ....... ....... 



CASt 7•8 

TABLE V•D!~~NSlONLESS DRAG FORtf CDHPDN!NT 'I!LD,,,.0£,!N!D IN EQUATION (25) 
TM!TA • .o 10.0 20,0 30.0 5o.o 1s;,o 100,0 110.0 110,0 
!UJHflGHT8 ,591 ,576 .527 ,45S .a10 10.58 •el52 •tl115 .,1101 

si;. 11 lllelJI 10,8% 4,51 •18.ql •236,91 u1n •10,91 •2.2,91 

8U~FACE 8,601 e,102 6,98l 51386 tt,~u .us .,us .. 2.112 w1 1148 

tl •°' 9,61 5141 w1,n: •22etl ••••••I ••••••1 .9,91 •15 131 
S/DfPTH•t•l 6e926 ei. 610 514'41] o,861 

J,61 2,n 191 •Z,91 
s/D!PTH•i.o 5,406 51211 4e657 J,8.U le~76 1188 

z,,x z,:n ,01 •2181 •Ue11 ...... 1 
S/DEPTH• ·" 01242 4,o•z J,666 3,027 le$05 ,101 .,201 

2,n l,81 .21 •l,61 •11.11 ...... , ...... , 
S/DEPTH• .e 3,339 1.221 2e89j! z,J97 1.206 • sn •el51 • l t 722 •l,700 

2,ox le51 .u •2,0I •1i!e t'I ...... , ...... , wt l t'il .z1,21 
SIDEPTH• ,7 2;627 2,IJJ7 2,280 S,BIJ5 .~60 e 114 •e 114 •leJ74 •21176 

~ 1.11 1,n .u .2.21 •l0.11 ...... , ...... , •10e21 •18,61 
If:'- S/DEPTH• 16 2,056 le986 l. 78" le 48' 17163 ,091 •• oeo •le088 •t.736 c.n leH t ,21 .u •t,91 ·"·~' 

...... , ...... , ·'·11 •Ut,5' 
SIOEPTH• ,5 t.587 t. 534 l el82 11153 .~95 ,075 •• oeis •e848 •le36t 

s.sx l,u .21 •l e61 •8e~I '''***I ...... , .s.u •14,81 
SIOEPTH• 14 1. 194 11155 11041 1870 .051 ,058 •1048 •e64l •110J0 

s,ss s.u .21 •leGl •7•71 ...... , ...... , .7,41 •13151 
SiDf PTH• 13 185a .u• 1745 ,HJ .120 ,002 e 10JO •e462 w,747 

l 1 ,,, 11n ,JI •l ,21 ...... , ...... , ...... , w618l •U,H 
S/OEPTH• 12 ,551 ,531 ,481 ,ooz ,no ,oze .,oz1 •e299 .,11a5 

1.sx 1121 ·"' ...... , ...... , ...... , ...... , ...... , •U 191 
S/DEPTH• tl ,270 .lot ,236 ,1q7 .101 ,ou .,010 .,147 .,21a ...... , ...... , ...... , ••••••X ...... , ...... , ...... , *'****I ...... , 
SIDEPTl1• .o ,ooo .ooo ,ooo ,noo .ooo .ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ******I ...... 1 ...... , ...... , ...... , 



CASE hi 

TA8LE Vl•Dl•E~SJONL!SS JliiERTlA FOQCE COMPO~!NT 'l!Lo1 •• ~DEFl~EO I~ EQUATIO~ Cl6). 
THETA • .o 1010 lO,O 1010 5 10 7510 10010 lJ010 11010 
!Ul.,Elc;.,Ta ,H'S ,,.,. 15l1 ,OSJ .110 ,on •115l w,JeS .,007 

15, 11 11,51 IO,H 0151 •t!•'' •ZJ61'I os,n •SO i'I •lZ1'' 

SUI'' ACE 1000 ,,.,, 61,95 '·"' 1z1•s• u1.01 11,h? 61560 1000 ...... , Zl,51 lO,Jl t7101 e,n eJ151 .u,n •ll1U ...... , 
llDfPTH•l1l ,ooo J,11• 6,2JJ •,ooe ...... , 11,u 17,0I 1',51 
1/0lPTH•t.C ,ooo ,,,,. 5,Z06 71540 fttltJ u11ce ...... , 1•.n 15,0I u,u '171 t.n 
l/OEPT~• ·' ,ooo z.z11 1,J]5 61Z9l ,,us 111Jlll 10,870 

••••••• ..... 11,n sz.n e,,1 t.11 .,,l • 
a/DEPTH• 18 ,ooo 1,110 1,s•z 5.us 71858 91555 •,l16 5•585 ,ooo 

••••••• u ... 1z.n 11181 e.u 1111 •8,U •il16l ••••••• 
8/Df PT~~ ,1 ,ooo l,50l l,95Z "·''' 61500 7197Z 1,ezo 11111 ,ooo 

Clo) ...... , tl1,I 111n l0 1H 71" 11 II •71ZI •101'1 ...... , 
~ I/DEPTH• •• 1000 11218 z,1•• J,19J 51JOO 61550 61085 •• oss ,ooo 
en ...... , 11 •• , 1t 111 10111 710I 11z1 •6111 •l818l ...... , 

I/DEPTH• ,5 ,ooo •••• .1.•os z1n1 a1zse 51270 51Zsz :S1Z86 1000 ...... , 1014'1 10111 91SI fl161 11z1 •518' •17111 •••••fl 
I/DEPTH• ,o 1000 1715 1,1., 21141 s1z1s 11093 1,1o:s 21588 1000 ...... , 10,n •1n 9101 ••n 112' •Sill •15181 ••••••I 
S/Df PTH• .1 ,001) , SCI I l 1067 1.s•o lwJ90 ,,, .. s,ozo 1,,17 ,ooo 

···~··· ••••••• '·°' e1n 61tU 1.11 ·•·'' •10181 ...... , 
SIDEPTH• 1Z • ooo iJSJ •••• 1,018 I 1t565 1.••• ••••• 11266 .ooo ...... , ••••••I 9,11 e1n 51ttl 1.n .,,., •14•11 ...... , 
S/l\EPT"4• 11 ,ooo 1t10 ,JOJ ,503 .nz 1'73 1'85 .uo ,ooo ...... , ••••••• . ..... , ...... , 5•81 t1n •0101 ...... , ...... , 
S/DtPTH• ,o ,ooo 1000 1000 1000 wOOO 1000 1000 1000 ,ooo 

••••••I ...... , ••••••• ••••••I ••••••• ...... , ...... , ...... , ...... , 



CASE 1•'8 

TABLE Vll•DIM!~SJDNLESS DRAG MOMENT COMPONE~T fJlLDeeeeDEfJN[O J~ EQUATION CZ1J 
THETA • 10 10,0 l010 3010 so.o n.o lOo.o uo.o 180,0 
[U/HEJGHTs 15•:s 151f» ,u, .11n •t70 iOJ8 •1151 •• 1 .. s •11107 

1'171 1111n to,81 a.sx •18.tl •lJ6eU •s.n •t0.•1 •il,91 

SURFACE .,,88 6,583 51'51 t 41lll 11'$75 1110 •1150 •l1UI •t,•l'5 
ao,&1 U10I 7111 ··'' •l71$I ...... , ...... , •l010I •14,01 

8/D[PT .. •111 s.ou 4,880 4,JJ6 J,530 
111n J,51 1.11 •Jell 

SIDEPTH•t10 J,473 s.su l,'81 z,uo 1 .,n ,101 
s.•1 z,11 ,61 .s,zx •18·~· ••••••1 

I/DEPTH• •' z,JH 21zn Z10J7 , ,..,5 ·~l' ,oat •• '1' 
l,h Z1U ,zx .1,01 •lfte\)I ••••••I ••••••I 

I/DEPTH• ,8 1.s•a 1,ne l 1J78 s, ue ·~65 ,060 •1076 •• eo7 •t,l50 
l121 l.n .01 •l,81 •IOe\)I ••••••I ••••••I •l S.41 •24,11 

S/DEPTl1• .1 l,OSQ l 10ll 1•18 ,760 .~81 ,ou .,048 •1546 .,856 
Col) t,91 '1U: •101 •l,51 •lZ1U ••••••I ...... , •ll 17' •ll ,51 
~ S/DEPTt-ta 16 ,t.87 1661 ,!196 1496 1~5l .no .,010 •1160 • 1 56Q 
-I s,n 11ZI •101 •l121 ..... ,. ••••••• ....... .,o,zx •18111 

8/0f PTH~ .s ,42Q 1414 .S1J ,111 1,,,, .ozo •• 018 •eil1 .,l6l 
s,n 1,21 1U ••••••• . .... ,. ••••••I ...... 1 ••••••• •16,41 

s1oePTH• I" 1l5t .zu ,Zl9 1181 11)9U 1n12 •1010 •ell5 •1lh 
••••••• ....... • •••••• • •••••• ..... ,1 . ..... , ...... , ...... , ••••••I 

SIOEPTH• .:s .uz .us 1115 109fl 1(150 1006 .,oos •1011 •1115 
••••••I ••••••I ...... , ...... , ..... ,, ...... , ...... , ...... , ...... , 

S/D!PTHIJ ii 10Sb 1054 1041Q ,041 • (Ii l ,oo:s .,002 •1030 •,049 ...... , ....... ...... , ...... , ..... ,, ...... , ...... , ...... , ...... , 
$/DEPTH• • l ,014 .ou ,ou 1010 .qos ,001 •• 001 •1007 .,012 ...... , ...... , ••••••• . ...... ·····~· 

....... . ..... , ...... , ....... 
S/DEPTHi= 10 ,ooo ,ooo ,ooo ,ooo ,qoo .noo ,ooo ,ooo ,ooo ....... •••on .. ..... ••••••• •••••If/I ••••••I ....... ...... , ...... , 



CUE 7•8 

TABLl VIIt•Ot~ENSlONLESS INERTIA MOMENT CO"PO~E~T ,tELo •••• oEFI~kD I~ EO~ATIO~ Ci8) 
THeTA • ,o 10,o 2010 30,0 so.o, 75,0 100.0 U010 180,0 
ETAl~E!G~h ,59] ,576 ,527 ,4Sl 12,70 ,038 ., 1s2 .,3415 •,407 

ts. 7l 14,'51 10,81 11,sx •l8e9X •236,91 111.u •l0e91 •22,91 

SURF AC~ ,ooo 2,691 51018 6.753 8.Jlstt 7,879 61183 Z1998 1000 
...... 1 27,31 24,U i?0,01 

I 

•7,01 •18191 •28101 ...... , 813% 
S/Of'PT~•l1l ,ooo 2.129 411sr; s,qs2 

•••••*I zo,sx 19151 171811: 
s10lPT~•110 .ooo l 1'37l J,075 4,4J9 6.s!u 71bl8 

•***'*I t8,e.X 11.n l61U l tel~ l1U 
S/DEPT~• ,9 ,ooo 1,148 2,247 3,i?Sl a,e20 5,703 51353 ...... , u,81 t61U t41U 10101 t1U •11121 
8/Df PTt1s ,e ,ooo 1824 11615 21341 31495 41ln 31996 213412 ,ooo ...... , l'hZX 14151 l l1ll q11I 1101 .9,'71 •28131 ...... , 
SIDlPTl1• 17 1000 ,'78 11134 116118 z,1115 3,001 2,903 1,739 ,ooo 

~ **'***I 1],81 t3,2X 12.ox 8,31 t1U •8,41 •211141 ••••••I 
~ S/OEPTH• 16 ,ooo ,393 I 771 l 1123 116'96 i?,078 2,01s 112111 ,ooo ca ····••I ...... , 12,n l l 10l 7161 1.u •7,41 .21.n ...... , 

SID[PT~= ,5 1000 125'5 ,so1 • 731 le tb9 t,370 l eJ'Jb 1839 1000 ...... , ...... , 11,ox 10,u 1,01 1.21 •6141 •l8e81 ...... , 
SIDEPT~• I" ,ooo 1154 1303 • ""3 16TS 18410 ,838 ,s2is ,ooo ...... , ...... , ...... , 9141 6161 t,21 •51'71 •16191 ...... , 
S/Df PT'4• ,3 ,ooo ,083 I 161 . 1ll8 ,sbs 14'57 1458 1290 1000 ...... , ...... , ...... , ...... , ••••••• l,U •5,U ...... , ...... , 
S/O[PTM• 12 ,ooo 1036 .01n .tol .157 1198 .zoo 1127 ,ooo ...... , ...... , ••••••I ••••••X ...... , ...... , ******I ****'"' ******I 
S/OEPTH• .1 1000 ,009 .011 10l5 ,o:lq ,049 ,049 .012 ,ooo 

'*****I ...... , ...... , ...... , **''''" ******I ...... , ...... 1 ...... , 
8/DEPTH• 10 10on .ooo ,ooo ,ooo 1000 1000 1000 .ooo .ooo 

••••••I ...... , ...... , ...... , ...... ,_ ...... , ...... 1 ••••••I ******I 



CAif 1•8 

TABLE JX•Dl"lNIJONL!IS OY .. AMJC PRrSIUR£ CO"PO~ENT ,JELo.,,,OE'J~lD l~ EQUATION (29) 
THUA • ,o ao.o 20,0 J0 10 5010 7510 100.0 uo.o ll0 10 
UAiHflGHh ,,,, ·'" .121 ,ou .no ,OH .,1sz •13115 .,1101 

15,71 1.•.11 lO,ea a,51 •11191 •2361•1 u.u .10.•1 •l2,91 

IUR,ACl 1.t•• l1 lll l,OSJ •'°' eSll ,011 .,sos •1691 .,eu 
11.11 10.21 1,11 J,11 •11161 •U0,61 ll1U .s,01 e9,81 

l/D!PTH•lel 1.01s 1.011 •••• ,869 
7,61 1,u s,u z,n 

l/D!PTH•l10 ·''' ,tJ9 ,Ho ,785 .sao ,oeo 
•••• •• 41 4191 z,u •lell •lZt,91 

I/DEPTH" •• ,ISB ,101 ·"' ,110 ..,. ,o•• •• zu 
··" '·" 1,11 2,u •61SI •16,0I 24,JI 

liDEPTH• •' ,no ,,,. ,JlJ ,60 ,4)9 .u 1 .,zzo •1619 • 1155 
S1 H ,,JI 4,11 z,n •511l .sz,n l4,ZI .s,01 •lt,91 

S/O!PT"4• ,7 •••• ,,es •••• ,, .. 1408 • 117 .,11s •e55J •,683 
w Seil •••• 4,0I Z,41 •J,91 •]8,81 zo.u .s,s1 w9,JI 
~ S/DE'.PTH• •• ,HJ .uz ,s9o ,5J1 ,seo .121 •1154 •1499 • 16Z4 
co •••• O,H J,81 z,u .,,,, •29,61 zo,n •1181 . ... , 

I/DEPTH• .s ·"' ,!fl ,500 ,o97 ,J57 ,1zz •• us •1454 .,574 
4,61 4,41 J,11 z,n •leOI •23,JI za,n .,,, •4,91 

S/Df PTH• •• 1541 ,!SJ ,501 ,464 ,137 .122 ..1u •1419 •• sss 
o,51 4,JI J,11 z,u •till •18,91 20,5' ,n .s,21 

SID!PTM• .s ,510 .su ·"'' ,os• ,szz ,12z •1100 .,393 •,505 
4,111 1,21 J.71 z,n •• 11 •15111 za,u l t 71 •t,91 

I/DEPTH• ,, ,Cll8 ,oes ,459 ,422 .111 .u1 .,o•t .,ns ··"'" 
a/O!PTH• 

1,JI 0,11 J,71 2,11 •1JI .u,n jn,01 2,01 ••• 1 
•I ,1115 ... , ,u1 ,011 ,sos 'Ill .,086 •1J6G .,012 

o,JI 1,11 s,11 z,n •• u •ll,51 n,a le Bl .,11 
8/D£PTH• • o • 01' t •••• ,UJ ,008 1JOZ ,120 .,084 •1ltiO .,ati1 

4,JI 11,11 J,11 l,91 ,01 •ll1U lS,:U i.01 .,11 



CASE 1•8 

TABLE x.vARtABL!S D!PENDlNG ONLY ON PHASl ANGLE 

,o 10,0 so,o 75,0 100,0 

Ct) DIMENSIONLESS KINEMATIC FREE SURFACf BOUNOARY CONDITIO~ ERROR 
LINEAR WAVE THEORY AfPRESfNTATlON,.,, DEf INED IN fQ.(J5) 

SURPACE ,ooo ,Olt ,o57 107J t07l ,oJO •• ote 

Cl> DIMENSIONL~SS KINEMATIC FREf SURFACE BOUNDARY CONOITON ERROR 
STREAM FUNCTION THEORY RlPAESENTAflON,,,, DEFINED IN EQ,(35) 

SURPACE 1 000 1 000 1000 •1000 •1000 1000 1000 

CJ) DIMENSIONLESS DYNAMIC PREE SURFACE BOUNDARY CONOITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, DEFINED IN fQ,(1~) 

SURFACE .,021 .,025 •• 011 •• oo~ .020 1041 ,033 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY AEPRfSENTATlON,,,, DEFl~!D IN fQ,(17) 

SURFACE e,000 1 000 .,ooo ,OOO 1000 eOOO •,000 

•1000 

.,ooo •,000 

•1053 

.,ooo •,000 



(,,,,) 

c.n 
~ 

tUE '7•8 

TABLE XlwOVERALL WAVE PARA~ET£RS,, 1 DO NOT DEPEND ON PHASE ANGLE OA ELEVATION 

<S) 

(2) 

(S) 

(4) 

(5) 

<•> 

('7) 

(8) 

<•> 

DIMiNSJONLlSS WAVf LENGTH 
DEFINED IN EQUATION (31) 

,C,Jt ( 415X) 
DIMENSIONLESS AVEAAGl POTlNTlAL ENER'Y 

DEFJNED IN EQUATION (38) 
.u14 c .S14I> 

DIMENSIONLESS AVERAGE KlNlTIC ENERGY 
DEFJN~D IN EQUATION (Jt) 

,492 < •Tell) 
DIMENSIONLEIS TOTAL AV~REGE ENERGY 

OEFJNfD IN EQUATION (GO) 
..... ( •ft141) 

DIMENSIONLESS TOTAL AVERAGE ENERGY FLUX 
D!FtNED IN EQUATION (41) 

,•ez ( eJ151) 
DIMENSIONLESS GROUP VELOCITY 

OfFJNtO IN lQUATION (GZ) 
,Yo• c z.n> 

DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
DEfINtD IN EQUATION (GJ) 

,tao c .z.ex> 
DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 

DE~INED JN EQUATION (44) 
,858 c ,JI) 

OIMlNSI0NLl8S TOTAL AVERAGE MOMENTUM ,LUX TRANSVERSl TO WAVf DIRECTION 
DEFINED JN EQUATION (45) 

1 17ft C l51ZI) 



~ 
c.n 
G 

CAI! 7•8 

TABL! XJCCONTl•OYERALL MAVf PARAMITERI,,, DO NOT DEP!ND ON PHASE ANGl.l OR !l.!YATlON 

' (10) DIMfN8IONL!81 ROOT M!AN IQUAAE KINEMATIC 'R!! IURFAC! BOUNDARY CONDITION !RROR 
D!,INID lN fQUATION C4•) 

LINEAR ,ouoao STRUM ,UNCTION ,000000 

Cll) DIM!NSIONLESS ROOT M!AN SQUARE DYNAMIC ,RE! SURFACE 80UNDARY CONDJTlON ERROR 
O!,!N!D IN EQUATION CIT) 

1.!N!AR .ososse STRfAM FUNCTION ,000011 

CU> DlMENllDNl.!88 MAXIMUM IUNEMATJC 'REE SURPAC! BOUNDARY CONDITION ERROR 
D!F!N!D lN EQUATION (0) 

L?NUA e017TH STRUM FUNCTION ,000000 

CU) D!MENllONLlll MAXIMUM DYNAMIC ,REE SURFACE BOUNDARY CONDITION ERROR 
Dl,IN!O IN EQUATION cu, 

1.INUR ,o5JU5 ITR!Alil !"UNCTION 

(14) DlMENIIONL!SS KINEMATIC 'RE! SUR,ACE BREAKING PARAMETER 
DEFINED IN EQUATION (48) 

LINEAR 1lOJ!oo STR!AM FUNCTION 

Cl!) DlMEN8IONL!SI DYNA'4IC FREE IUR'ACE BREAKING PARAMETER 
DIPINED IN EQUATION (4') 

LINEAR ,1ezq4. STR!AM FUNCTION 

,oooocu. 

,auno 



CUE 1•C 

1TM ORDER STREAM FUNCTION WAVE TMEORY 
DEFINITIOfllS 

LO • D!E~ WATER WAVE LENGTMt CALCULATED FROM LINEAR WAVE THEORYt LO•(Glb,28318)•T••z 

H • WAVE MEIGMT G a GRAVITATIONAL CONSTANT 
T • wAV! PERIOD X(N) • NTH STREAM FUNCTION COEFFICIENT 
DPT • WATlR DEPTH L • WAVE LENGTM 
PSI • VALU~ OF STREAM FUNCTION ON TME FR[! SUR~Atl 

WAVE CHARACTERISTICS 
HILO • ,09!785 DPT/LO • ,199999 
M/OPT • 1 4&8925 
L/LO • ,98t05S PSI/CG•H•T) • • 1 0109,0 

LISTING OF OJMENSIONL[SS STREAM FUNCTION CpEFFICIENTS 

X( 1>1CH*T*G) • 
X( S)/CH*T•G) • 
XC 5)/(H•T•G) • 
X( 1)/CM*T*G> • 

"'1389172•01 
•1220372-04 
•1517059•01 
•1424772 .. 09 

l(( 2)1tH•f•G) • 
X( 4)/CMH•G> • 
X ( &) /CHH•G) • 

• 1 ll108h02 
•,591014•0& 
• 1 3STIJ64•08 



CASE f•C 

TABLE l•D!M!NIIONL!SS HORUONTAL VELOCITY COMPDNINT 'IELDaa••DtFINED IN EQUATION C2l> 
TH!TA • .o to.o 20,0 JO,O so.o n,o. 10010 uo.o 18010 
!TA/HUGHT1 .•ss 16U 15U 1420 1201 •• 010 •1165 .,305 .,J47 

i'.S.41 20,u tt1n .3.u •'551H "****I "". Jl •2514¥ •44,01 

SUR, AC! !1'5S S,JU 41112 J.!78 t 1847 ,208 ·•1886 •l 1812 •2107Z 
U,JI 11171 a,u •ll 111 •4'1H ....... J4121 •Z0121 •Z8,81 

S/D!PTHU 1S 515•• 
14,41 

S/DEPTH~lei! 417U 41619 4,i09 

8iD!:PTH•l1l 
4101 i!1H .21u 
0,0•1 J,977 396'2 S1tH 
t 191 1H .s,sx •10121 

S/D!PTH•l10 S1141 J,451 J1l88 21782 l1H2 
111 •181 •4 1U •to,OI •J413X 

SIO!PTH• ·' J,09S s.ou 2,eos Z,466 !1!46 •252 .,asa 
~ •1,ox ·•l 1.X •4171 .,,.,. •Z9e91 ...... , U1JI 
CJ1 S/D!PTH" ii 217H 216114 21414 2,200 11415 1212 .,,i!l •11719 •i,014 
~ •t 191 .z,u •'10I •91SX •261U ******' n,21 .23,71 •Jl,U 

siDEPTH~ 17 z,"n 21373 21220 t,979 t•JOl 1299 •1618 •l1'5U •l ,&70 

SiDEPTH• 
•2151 •Sill •Sin •8171 •2218' •11'5,H J0,21 •ll10I •321•1 

16 21181 21 tJ7 i 100! .. ,.. 1.203 ,J07 ··SJ• •11450 •1174'5 

SiDEPTHl!I 
•1,81 •S14I .s,u •81U •19191 ·•88,91 Z71JI •18111 •28,61 

15 11987 11948 11ua 11648 hill 1Stt ··"" ·•S 1Jll7 •11639 
•S10I •S1U e4,91 •71H •l71GI •70,H ·u,u •t61JI •24,81 

S/O[PTHll I" t 18H 1.800 11691 t1nz 11054 ,J11 •1422 •lehS •11553 
•:S,01 .• J,41 .0,11 ···"' •ts.21 •SY,41 22.21 •14141 •211 71 

S/Of PTH• I J 1. ?at 11689 11595 l ,44J t100J .so• •• us •I 1ZOS •S,487 
•2191 .J,JX .4,41 ••,ix •U•5X •48,21 20,ax .u.ex •19 1 ZX 

S/Df PTHI! .2 t ,.02 l e6l2 1,sa4 t,J82 ,,,,, .soa e,JfJO • 1e158 •t,4139 
•2,ex .s,zx •''-U •5,81 •l21H •42 111 18, ttx •11111 •11.3X 

SiDEPTH• .1 t ,596 11'67 t,482 11345 ,94(t ,306 .,J4(t •letll •1,411 

aiDEPTH1 
•z,ax •:S.11 ·•410X •5 151 •lt1GI d8 1SX 17,71 .u.ox •tlt,2X 

.o l 1'!580 11!'52 11068 l 1331 ,939 ,JOI> •1341 •l1UJ •11401 
•2171 .• J,ox .J,91 .5,41 •11 •21 •37,U 1T1JI •lOtU •SS,9X 



CASE 7•C 

TABLE 11•01MlN6ION~ESS VERTICAL VELOCITY COMPON!NT FlELD1 111 QEFlNED lN EQUATION (22) 
THfTA • ,o 1010 2010 JO,O so.o 75,0 100,0 uo.o 180,0 
ETA/t4UGt4Ta ,t!SJ ·•16 ,saa 14ZO 1207 •10tO •1165 •• sos •,J47 

U1U ao.tx 11,ox •l1U •551H ...... , o,u •25141 •44101 

SURFACE .ooo t.20• z,o•a 2,ue l1•44 2.•07 l .•u ·'12 ,ooo ....... l5 1 t»X 28,u 18,U •3121 •2810l •47 1U w6414X ...... , 
8/DEPTH•l1l ,ooo 

····••I 8/DEPTH•t1i ,ooo ·''' l,904 ...... , as,11 2J,U 
SIOEPTHl!l1l 1000 1U4 11s~' a,1n ...... , 21111 19151 15,CJX 
8/0EPTH•l 10 ,ooo 16ftf) 1,281 l,805 !,US ....... 1812' 16121 u,01 31Zl 
8/Df PTHll •' 1000 1!46 11054 1,02 210&0 21238 t.•o4 

r.,.) ••••••• ss.u 11,u 10,u t.71 •15121 •J810I 
tl1 S/DEPTH• ,e ,ooo ,1147 18fJ6 t,no , 1u2 t18U 11639 ,848 ,ooo 
en ....... u.u 11,01 8,41 141 •15,0l •35,U .70,11 ••••UI 

SIOEPTH• ,7 ,ooo ,JU ,101 1,008 1,uo t158U 113'2 ,no ,ooo 
...... 1 t 0141 9 1 01 6,U •1l'X •14111 elltU •• 4,31 •••UU 

8/DEPTH• 16 ,ooo ·"" ,S1t ,at• t1t66 11J06 11162 .us 1000 ...... , 8161 7,JI s,11 •1171 •14151 .:St 111 w591U ******X 
8/DEPTH• 15 ,ooo ,zn 145J 16148 ,931 11052 1•46 ,st7 1000 ...... , 1.11 5191 3,9' 112141 •141!1 •29,61 .ss,01 ...... , 
SI DEPTH• IQ ,ooo 1ST9 ,348 ,498 .no ,lt9 1742 1410 1000 ...... , 5,91 4181 2,n •J10I •14111 •281U .s11n ...... 1 
S/DEPTH• ,l ,ooo ,uo ,ISJ ,JU ,525 ,601 ,548 .sos ,ooo 

••••••I ...... 1 4,0I 2,21 •3141 •14101 •27,41 •"'·JI ....... 
S/DEPTHll • C? 1000 1084 1165 1Ufl 1341 ·"" ,su ,201 ,ooo ...... , ...... , J,U l.n •!171 •U1•I •2•181 •47161 ...... , 
SIOEPTH• 11 ,ooo .oaz ,o•t • st 7 .110 1195 1179 1101 ,ooo ...... , ...... , ....... ..... u •1,CJI •l 3.81 •2614' ...... , ••••••• 
8/DEPTH• ,o ,ooo 1000 1000 ,ooo .ooo ,ooo ,ooo 1000 ,ooo ...... , ••••••• ...... , ...... , ••••••• ...... , . ..... , ...... 1 ....... 



CUE hC 

TABLE llI•DJMENSJDNLESS HDRJZDNTAL ACCELERATION CO"PDNENT ~IELD1aa 1 DEFINED IN EQUATION CZJJ 
THETA • ,o 10.0 zo,o S010 5010 75,o too10 U010 U010 
ETA/HUGHT• 165S 16U 15l8 1UO ''°' •• 010 .,us •• so~ •1l47 

u,o zo,u n1n •J1U •SS1H ...... , I.IT I :51 •i5aU •4410I 

SURP'ACE .ooo 11.z28 181598 221 tb4 n.029 t•.010 u1no SaT45 1000 
******I 56111 48,U S813I t41U •1•,n •56,H •1 l419l ...... , 

SiD£PTH•H 13 ,ooo 
******I 

siDEPTH~l12 ,ooo 9105? 161105 
...... 1 oe,11 44161 

S/DfPTHU 1 l 1000 1,uo 131538 181111 
..... u o.n 40 141 l5a5l 

aioEPTH•U .o ,ooo 5,es1 lt,OH u.221 l9a800 ...... , n111 J6,41 J!,U te1n 
a/DEPTH• •' ,ooo 4,181 91Ut u.120 171006 1'11109 U1296 

w ...... , 15101 n.u l8,81 16161 •8,JX •47161 
c.n 8/DEPTH• ,8 1000 J,'61 7 1 HS 10,724 l0a69'J 151357 121522 5,806 1000 
en ....... , :s1 ,ax 29111 2511X Ua'" •6191 •J4',U •108,0X ...... , 

8/DEPTl'I• • 1 ,ooo s,:sn tt,448 •.t42 U1805 u1ess ll 1 '75 518J8 1000 

"****" 27171 as1•1 u,n u.n •5111 .n.n w8l»1H ...... , 
8/DEPTHI •• ,ooo 2,ao• 5,529 11895 11el76 12158!; 111090 51808 1000 ...... , 24161 u,n 20131 1 t .n •4,TI •27111 •7018' ....... 
8/DEPTH• 15 .ooo 1,11n 4,Uo 6,924 lOaHO 1lt'!Sll1 101488 5,743 .ooo ...... , zs,n 20,41 18111 10.n •1181 •lJaH . w5819X ...... , 
S/Dt.PTH• •" 1000 2at90 41Ht 61 uz 9t ll6 101708 919841 51665 ,ooo ...... , 19,,. l81ll ttt.n 9111 •S,OX •Z01U •49,91 ••••••• 
8/DfPTH• aJ .ooo 1a9U J,887 s.•n 8e4SJ 101on 9,S86 51590 .ooo ...... , "·'' ···" 14a7l e.•x •la4l •l1 a51 .u,u ...... , 
SiDEPTH• 1l 1000 t ,uz S.•17 512U 1.•27 91f1C!8 9aZ9' 515SO ,ooo ..... ,, u.u t 5,!I u.u e.n •1a9l •15eU •S8a'IX ...... , 
&/DEPTH• •1 ,ooo lafflO s,01 Sa045 ., •• u 9altt3 CJ,t25 5a490 ,ooo ...... , . 191Sl l4a0l u ... a.ox •l abl •14151 •J61:H ...... , 
S/DEPTHllll .o .ooo 1,133 J,404' 41974 1, 1J48 9127b 9,0H 51471 ,ooo ...... , l5aOI 141SI 12.11 7,91 •t .51 •14,U .ss.u ...... , 



cur T•C 

TAIL! lY•OIMlNllONL!ll VERTICAL ACC!LIRATION COMPO~rNT ,l!LD, •• ,oE,lNED IN IQUAUON CU) 
THITA II .o to.o 20,0 so.o so.o 71,0 100.0 uo.o uo,o 
!TAIHUOHT' ... , •• u 1HI ,110 ''°' •• oso ,.,1.s •1IOI .,u1 

u,11 ao,11 ll10I .s,u -til!1U ....... "·" .• ,,.u •411 101 

IUR,.CI dl 11H ·•St10H .. , .. ,.. •l,tl• 1HI 717'9 so .... I01SJO ,, .. o 
.Jl,tl .... 1 1410I .. ,,,,. ....... H10I 1,n ·wll1JI ·•I0,9' 

liDl,THll1J .as,u• 
JS,11 

llDOTHlltl ·•t•,tH •tl1UI .so.au 
liOl'THlltl 

10,11 Hill 14111 
•ll1 lOO •l•1t'7 •ISaH• ••aHll a.,11 11.11 tltH ..... 

llD!PTH•l10 .a.,on •1'1IJI •UeltJ ••,41• •t ,201 
IJ,OI 20181 u.u ..... d4t1U 

llDIPTH• ,, .u.ou •U1J77 •111168 .1.as• .,,.,, !16Jll 10.1u 
~ 19111 U1tl 11.n •••••• •145e51 7'101 u,n 
c.n llD!PTHI ti •U,044 •ti .. ,., •101144 .1.00• •Z1!74 s,•u e,osc. 91441 9,00'5 
-.J , .... tl1ll •1H ., ·" ••1.n n,n u,u .,,, .. •89,'X 

1/D!PTHI 17 •l01U• ••1808 .1.112 •T 10J4 ., .. .,, 2,n2 ••S•S 11•10 71188 
u1111 121•• 1,u •11!1 •U1SI ..... St,OI' .sz,s1 .,. ·" 

l/D!PTHI 1• •l14't ••1t•T .1,s11 •6,007 •21501 l1Hl ll1•TS 61US '·"" 
IJDIPTH1 

u,u I01H .... •1191 .,,, Sl IUeSI 19111 •411!11 .. z,111 
15 ..•. .,, ·••1HI ..... ,. •111970 •11271 l1HI .J,821 ,,,,, S,4Jt 

aior''"' 
10111 .... s,11 ••••• .OTeOI IH1TI 101u .u,n .n,21 

•• 9'1Ht ....... .,,,.,, .,, .. , •t •'°' .us 11164 1.11• 4,299 
t 10I 7,tl 1,11 .,, .. ...... if ***'*I 20.11 .u.11 . ..... 

llDEPTHll ,, .,,,,. •11111 .s.ou •219S4 •!1068 .su l10J7 JeOT4 J,1•• .,,,, ··" Je41 •Jell •He41 if**'**" 21,21 .u.u •65,11 
lllDl,THI 12 ...... ., . .a.su d12'0 .,,,., ·•·''' 1198 11J07 2,020 2, t 16 

., ,11. •.u 2111 .s,n •••••n , ...... 11,u •H16l •U,1' 
liDEPTHt· •• •1,111 '•I ,149 •le UT ...... •• sos ,u• ,u• l 1001 1,0,4 .. ,. ,,.,. 1.11 ...... , ....... , ...... .. .... , ....... ....... 
liDEPTHll .o ,ooo .ooo ,ooo 1000 .ooo ,ooo ,ooo ,ooo ,ooo ....... . ..... , ...... , ...... , ....... , ...... ....... ..._. .. .. ..... 



CAif 1•C 

TABLE Y•DlMfNllDNL!SS DRAG l'ORC! COMPONENT Fl!LD111aD!,IN!D IN EQUATION (25) 
TH!TA • .o 1010 2010 so.o '50a0 7510 10010 no10 U010 
!TA/HUGHh 165! 1•t• 15U 14ZO 1207 •1010 •1165 •1105 •1J'41 

n,u 20,u tl10I •J,U •55."' ••••••I 41,JI •251U •44,01 

SURFACE u ,Ju 10.au 1,05 '5,sn l •15' ,081 •1256 •11'589 .2,2112 
18,01 121n .,,, 1110 181 •7113' ...... , ...... , -2618' •34161 

8/DEPTH•H 13 11.1n 
h.61 

8/D!PTHl!ll 12 811145 a,oo ft,92' 
.,91 •2181 .S,61 

SIO!PTH•1•1 ti· '"2 ••t" 5,388 1.11u2 
•2181 •'""' .9,411 •18,lX 

llDEPTH•l eO IJ,OJ, 41814 ll1Ul :S1:SSJ ta456 
•4121 •IJ,.I .9,81 •11,41 .4q,01 

SID!PTH• •' '·'"' Se180 J,JU 2,606 11194 1082 •12:S' 
c..J •5111 •61n •10101 •16,51 •43131 ...... 1 ••••UI 
c.n SID!PTHW 18 J,098 2,915 2,u• 21u:s ,976 ,075 •1 lT7 •l 14U d,087 
CD ·•5171 ••1n .9,91 •15161 •38161 ••••••I ...... 1 •36101 •1111161 

8/0l!:PTHI! ,7 !14S6 2134Z 21078 11687 1791 ,ou •1 l Jl • l 1142 •1.110 
•5191 •6191 ••in •14a 1" •3417' '*'**'I •••••*I .:52161 .S0,91 

SID!PTH• 16 t 1901 11ass 11u2 1.u2 .us ,057 .,099 ••'H4 • 1·384 
•61 ll •ft191 ••141 •1J19I •31161 ••••••I ...... 1 •2•.ex •IU11U 

8/0EPTH• 15 l 1"14 11419 leZ65 11U6 1!500 1048 •10111 •1719 •l,098 
•6101 ••111 •9111 •lJ1U ....... ••••••I ...... 1 .211u -'12,SI 

8/D!PTH• 14 I 1 lS O t1U' 1955 1184 1se2 1038 .,OS4 •1548 •1844 
•6101 •6171 .a,ex •12151 ...... , **'***I ...... , ...... , •39141 

llD!PTH• 11 11911 1766 1684 1!61 ,177 1028 •10J8 •1:S97 •,tJU 
•!1,9¥ •61!11 .e,sx ...... 1 ...... 1 ...... , ....... • •••••• •37121 

I/DEPTH• 12 .su ,11911 111112 ,JU • 180 1019 •10l4 .,258 •1400 
...... x ...... , ••••••• ••••••• ••••••I ...... , • ..... 1 ••••••• ••••••I 

SID!PTH' 1 l 1151 1242 1211 1tn 108' ,009 •1012 •1127 •11'17 ...... , ••••••• ...... , **'***X ••••••I ••••••I ...... , ....... . ..... , 
9/D!PTH• .o 1000 1000 ,ooo ,ooo .ooo ,ooo 1000 1000 ,ooo ...... , '*'**•I ...... , ...... 1 ...... , ...... , ...... , ...... , ...... , 



CASE 711C 

TABLE Vl•DlMEN&?ONLfSS ?NERTU FORCE COMPONENT FIELD 111 ,DEFIN~O I~ EQUATION (l6) 
TH!TA • 10 1010 i010 J0 10 so,o 7510 10010 13010 180,0 
ETAIHEICit'!Ts 1653 1616 ,528 14l0 1207 •1010 •1165 •el05 •,147 

iJ14l 201u 1110" •31U •55,6" ******X 47,n •25a4X •44,0X 

SURFACE 1000 Sai!44 91159 11,su 131:506 tl,332 91803 41860 1000 
••••••1 "110X 3412" Z5,3l 518' •16161 •34,41 wSl19X ...... " 

SID!PTH81a3 1000 
...... 1 

llDEPTH•1tt! 1000 41346 81317 ...... , 32121 29,9" 
Sll>EPTH•tel 1000 S1536 61810 91614 

******I n1u Z7,0l n1n 
SIDEPTH•l10 1000 2,881 51585 71940 lt1Z36 ...... , 26, 1.11 u,u 21161 12.sx 
siDEPTHll ,9 ,ooo 2,1se 4,580 61547 9e400 101614 91499 

w ...... 1 l4e01 2a,u 19,71 11. 51 •4,4X •Z6. °" c.n S/DEPTH• ,8 ,ooo 1 1 9Z2 3,7"5 5,379. 7,819 e,CJn 8,l08 41531 ,ooo 
(0 ...... , Zl,~I zo,sx 18, ti 10161 •l18I •2lell •57,41 ••••••.I 

SiDEPTH• ,7 ,ooo le558 31044 41J89 6e4ll7 715.JS 61993 J1948 ,ooo 
••••••I 20121 18191 u1n 919" •31.U •20·"" •511H ******I 

8/DEPTHa •• 1000 11250 21447 S15J9 51!"6 61215 5,8St 3elb6 1000 ...... , sa,n 11151 15,u 9,)1 •218X •19101 •46,91 .. .... , 
I/DEPTH• 1S 1000 ,985 11'131 21&00 41181 51010 41711 21788 1000 

...... 1 11,sx 1614" 14161 818' •2141 •17151 •41.21 ...... 1 
SIDEPTH• ,4 1000 1753 11477 21147 11us 31900 31750 21217 1000 ...... , 16161 t 5,61 U,91 8141 •21U •16.31 •40131 ••••••I 
SJDEPTH• ,3 ,ooo ,5114 11070 11558 z.:sso !186! 2.112 11655 1000 ...... , ...... , 14',9" u.n s.u •l .qi •1513" .:se,21 ...... , 
SIDEPTHI! .2 1000 ,154 ,696 11014 1.s:s5 1,e79 11829 1109q 1000 ...... , ...... 1 14',U 12191 e,ox •117" •14171 •36171 ...... , 
8/Df PTH• 11 ,ooo 1174 ,)43 ,soo t758 .oo 1909 1548 ,000 ...... , ....... ...... , ....... ., • 81 •1t6l •14131 n••••I ...... , 
I/DEPTH• ,o ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo 1000 1000 ...... , ...... , ...... , •••••U ...... , f*UOI ...... , ••••••I ...... , 



CASE 1•C 

TA8Lf Yll•DIMENSlONLEIS DRAQ MOM!MT COMPONENT '1EL0 1111 DE,INED IN EQUATION (27) 
THETA • 10 10,0 2010 S010 5o.o 15,0 10010 13010 180 .o 
EU/HEIGHT• ,1153 1llU 11528 1420 1207 •1010 •11&5 •1S05 •,S4f 

2),41 zo, 11 u.n .s,11 .si;.•1 ..... u 47,n •25141 •44 101 

SURI" ACE i01Ul 9,J99 fl I 807 41304 tei?O l 1041 •1158 •1797 •l,0119 
i?5,H 19,51 z,u •23,U •100191 1-. .... 1 ••••••x •24141 •Z11U 

SID!PTH•l1l 10,11z 
23 181 

8/D!PTH•l12 1 I OU fl I bb8 51697 
,u •l 151 .a.21 

S/D!PTH•l1l 41'72 4154' 11u2 31042 
•1171 •S16I .9,JS •1'1 TX 

SID!PTH•ltO l124J J,o98 21H4 21117 .an 
•1151 •5,U .10101 •18191 •571 ll 

S/D!PTH• 19 21198 z.104 11842 1103 1U4 1036 •1142 
w •U 17X wb 1U •10131 •18,0X •501U ...... , ...... , 
~ SI DEPTH• ,a 11419 1"1418 11248 11000 14G7 1030 •1090 •1650 •19Gi = •51H .,,,, 71 .10.n •l•1CJX ***'**I ...... , ''**''I •GO 111 •4",31 

8/0EPTH• ,7 ,981 ,c,u .eu 1&71 .so9 .ou •105& •1G47 .,.59 
•5,91 •7 101 •10,21 •l!l,n ...... , ...... , ...... , ...... , •57,TI 

S/DEPTH• ,b ,u1 1612 ,543 1114 l .201 10l 7 •1035 •1199 •,447 
•flt 11 .1101 .9191 ...... , ****'*" ...... , ...... , ...... , ...... , 

SIDEPTHlt 15 ,J98 ,3u ,uo ,l78 .us ,ou •1021 •1191 •1289 ...... , ...... , ******" ...... , ...... , **''**I ...... , ...... , ...... , 
S/D!PTH• IQ ,UJ 1225 ,zoo I 16# 1079 ,ooa •• ou •1114 •1115 ...... , ******I "'****'I ******I ...... , ...... , ...... , •••***" *''''*" 
SIDEPTH• ,J .us .111 110b 1081 1042 ,004 .,0011 •• ou •,094 ....... . ..... , ...... , ...... , ...... , ...... , ...... 1 ...... , ...... , 
S/Df PTH• 12 ,0'!52 1050 ,04'5 'O.J7 .018 ,002 •• 002 •• 02• .,oao ...... , ...... , '****'" **'**"' ...... , ...... , ...... , ••••••• .. ..... 
SIDEPTH• .1 10U 1012 .o ll 1009 1004 .ooo •100l .,oo• .,010 ...... , ...... , ...... , ...... , ...... , ••••HI ...... , ...... , ...... , 
I/DEPTH• .o • ooo 1000 ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... 1 ...... 1 ••••••• 



CASE 7wC 

TABLE VIII•DIMENSIONLES5 IN!RTJA MO~f.NT COMPONENT FIELD,111DEFINED IN fQUATION (28) 
TMETA • 10 io.o 20,0 3010 5010 1s.o 10010 13010 18010 
ETAIMEIGHTm ,653 1616 1528 ,4120 120'7 •1010 •• u~s •el05 • , 1111 

23 I 411 20,u 11101 •3,U •55161 ...... , 4'7,:n •25141 •44,0l 

SURI' ACE ,ooo 41491 '71434 8,'77'7 81761 6, 1ns 41,80 2.109 1000 ...... , 481t.1l a01tll 28,51 2121 •27151 e46191 •56141 ...... , 
SIDEPTH•l1l ,ooo ...... , 
SIOEPTH•l12 1000 3,3'71 61401 ...... , 36161 34,0l 
SIDfPTH•l•l 1000 2,439 4,u7 61525 

••••••1 :H1U :so.ex 27,01 
8/DEPTH•l10 ,ooo t,'756 3137CJ 41,'764 61588 ...... , 29,91 21.n 24,51 iu,u 
S/DEPTH• ,9 1000 11253 2,4a2 3,439 4,842 '!ia296 a,569 

c..,) ...... , 21.01 2s.u 22,21 12181 •5141 •lt,21 
O".I SIDEPTl-1• 18 ,ooo 1882 1, 712 2,444 3,496 3,917 3,"71 1183'7 ,coo ... ...... , 24141 22,e1 20.21 l t. 71 w4 16l •2'7, ll •68161 ...... , 

SIDEPTt-i• 17 ,ooo 1608 11185 le '700 21465 2.e22 2,560 11399 ,ooo ...... , Hell 201u 18,41 to.ex •l,91 •24,0X w5917l ....... 
SIDEPTH• •" ,ooo ,1108 1'196 11147 1 e68l 11963 1,816 1.021 1000 

···•••I ••••••I 19,0I 16,81 9191 •31n •21,21 e521U ...... , 
SI DEPTH• .s ,ooo 1161 ,su ,740 1.on l 1299 l e22S 1701 1000 

******I ...... , 17,51 15151 q,n •!181 •19 101 w4'7e01 ...... , 
S/O!PTH• ia ,coo t l 57 ,J07 ,4115 1666 ,799 ,762 1446 ,ooo ...... , ••••••• ...... , • ..... 1 8171 •2,41 .11,ll ...... , ...... , 
S/D!PTM• • :s ,coo ,084 ,164 1U9 1159 ,us , 1120 1149 ,ooo ...... , ...... , ...... , ...... , ••••••t: 4/*****X ••••••I ••••••x ...... , 
8/DEPTH• el 1000 .ou .010 ,,oz ·155 1189 , 184 .110 ,ooo 

••••••I ...... , ...... , ···•••I ····••t: "l•••••x ...... , ...... , ••••••l 
S/DEPTH• .1 ,ooo ,004' ,011 ,Ql5 1038 ,04'7 •°"' .oz1 ,ooo ...... , ******I , ..... , ...... , ...... , "!*'***' ...... , ...... 1 ...... , 
8/Df PTp,j• 10 ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo 1000 1000 ,coo 

n•••*I ...... , ...... , ...... 1 ******I ******I ...... , ...... , ...... , 



CU! 7•C 

TA8L£ JX•OJM!NIJONL!IS DYNAMIC 'R!l8URI COMPONENT 'IELD 1 e11 D£FlNfD IN !QUAT!~N C29) 
THETA • 10 10,0 io,o JO,O 5010 n.o 100,0 uo.o 180,0 
!TAIHUGHT• 1HS •• u .us .uo .201 .,010 ··'" •1J05 •,JOT 

u,111 10.11 I l 10I •S11X •SS1H ..... ,, n,n •25141 •4'110I 

IURll'AC! l ,JOS l11SJ I 10Sft ,uo •• u •10lt •1JZ• ··•11 ••• ,5 
t•,H a•.n •.ox .2,n •Jft181 ...... , 

21 ·"' .11.u •18,91 
liDIPTH•t1S 11HT 

S/DfPTH'9t1Z 
u,11 
1.t•• ,,,,. 1,ou 

9/DEPTH•l1I 
11,u u,11 •,n 

leOO 1,ou ,92! ,?82 

IJD£PTH,l10 
10,H ''••I '·" •••• 1U• •''° ,8)6 1n1 1410 

'·" 1111 5,0I •••• 915181 
SIO!PTH' •' ,uo 111' ,ne ... J 1S'• ,020 ··''" ~ '·'' •••• 11,n •1H .io1n ...... , HeH 

O'> 1/D£PTHI •• ·'" 1700 .u • ,u• 1H4 .no •1HT •1575 •• us 
N •161 '·" J,61 •• u •1'101 ••••••I Jl .ox •15161 •lZ171 

SiD!PTH• • 1 .... 1'72 1H9. •"' 1S6T ,011 •1ll1 •e520 ..... 
'·" l10I s.u •1SI •1111H •128151 u,n •ll •JI •22161 

S/D!PTH• ,6 ,611 •• u 1'78 ,uo 1SSO ,086 •1171 •14TS .,su 
11,•1 4111 2.n .,21 •l210I •88,91 Sft161 •T1H •17 ,Ill 

S/D!PTH• 15 ,ne ,568 ,su ,485 1SJS 10t6 •• 1111 •105 .,sn 
11,u J,91 2,n •111 •10.11 •• .,.sx J91ll .11.21 •U,U 

IJD!PTH• 14 1140 .uo 1102 ,as• .uz 1102 •• u• •11105 •1504 
••n s.u a,:n 1 t I •81111 •54,61 os,n •l141 ·'·"' llDEPTM• .s .110 .101 1476 .uo 1Jt1 1106 •1 llO .,Jez • 111ao 
s,ex J,41 2,21 ,n . .,,,. •46141 o,u ·'' •6151 

llD!PT~l!I .z ,419 1481 1458 .111• 1]03 1109 •1100 •eJ66 •1464 
l.61 J,]l z.u .n •6191 •'H,:SI 48,81 2161 .11,111 

1/DEPTM• 1 l ,1111 .... ,047 ,010 129!1 , uo •10911 •1IS6 •1413 
Jell s.11 z.21 141 •ft1SI •:S81fll 50161 J17l •1 1ZI 

l/DEPT11• ,o ,4U ,us ,44J ,1101 .291 1111 .,091 •1353 •1450 
s,11 S.ZI 2,21 ·" •f11JI •31111 St,H 11,n -z1n 



THETA• 

CASE 7•C 

TABLE XwVARtABLES DEPENDING ONLY ON PHASE ANGL! 

,o zn,o lo,o 75,0 100,0 

(l) DIMENSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDITION E~ROR 
LINEAR WAYE THEORY REPRESENTATION,,,, DEFINED I~ EQ

1
(35) 

SURFACE ,000 1105 1185 1225 1198 1071 •1039 

(ll DIMENSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDITON EijROR 
STR~AM FUNCTION THEORY REPRESE~TATION 1 , 11 DEFINED IN fQ,(~5) 

SURFACE 1000 1000 •aOOO •1000 ,ooo 1000 •1000 

(J) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION fRR9R 
LINEAR WAVE THEORY REPRESENTATION,,,, DE,INED I~ EQ,(3~) 

SURFACl •• oz5 .,021 •• 011 ,oos ,01q 10b2 ,04! 

(4) DIMENSIONLESS DYNAMIC FREE SURFAt! 80UNDARY CONOITIO~ ERRpR 
STREAM ,UNCTION THEORY REPRESENTATION,,,, OEFIN!O IN EQ,(57) 

SURFACE 1000 1 000 1 000 1000 •1000 •eOOO . •1000 

130,0 180,0 

.,084 •1000 

.,ooo ,ooo 

.,out •1087 

.,ooo •1000 



(1) 

(2) 

(3) 

( ") 

(5) 

(b) 
~ 
c:n 
~ C7> 

(8) 

(9) 

DI~ENSIONLtSS ~AVE LENGTH 
OEFINro IN [DUATIOW (37) 

e98t ( 9el.I¥) 

CASE T•C 

OtMENSJONLESS AVERAGE POTtNTIAL ENERGY 
Df~I~EO I~ fQUATION (38) 

e426 C •17elXl 
OlM[NSJONL~SS AVERAGE KJN~TIC ENERGY 

OE~tNEO IN EQUATION C39) 
e4bl ( •21e5X) 

OlMENSIONLESS TOTAL AVEReGt ENERGY 
O~~INEO IN EQUATION (40) 

e887 C •1914X) 
DI~ENSIONLESS TOTAL AVERAGE ENERGY ~LUX 

DEFINED IN EQUATIO~ (41) 
,665 C •ll,l.IX) 

Ot~ENS10NLES5 GROUP VfLOClTV 
DEFINED I~ EQUATION CU~) 

.749 c s.1x> 
Dt~ENSI0NLES5 TOTAL AVERAGE MOMENTUM 

DEFI~ED lN EQUATION (43) 
,917 ( •1016XJ 

DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN wAVf ~IRECTION 
DEFIN!D IN EQUATION (4U) 

,838 ( •4,9l) . 
DtMfNSJONLESS TOTAL AVERAGE MOMENTUM FLUX TRANSVERSE TO WAVf DIRECTION 

OEflNED lN EQUATlO~ (45) 
e1'14 C 27e7Xl 



""' CJ) 

c.n 

CUE 7•C 

TABL! XlCCONT)•OVERALL ~AVf PARAMETERS••• DO NOT OEPfNO ON PHASE ANGLE OR ELEVATION 

• (10) DIM£NIIONLESS ROOT MEAN SQUARE KINEMATIC FREE suRrACE BOUNDARY CONDITION ERROR 
DEFJNED IN fQUATlON (4b) 

LINEAR ell9bb8 STRfAM FUNCTION eOOOOOO 

Cll) D1MlN8lONLESS ROOT MEAN SQUARE DYNAMIC FR[E SURFACE BOUNDARY CONDITION ERROR 
orFtNED IN EQUATION (41) 

LINEAR .oa7a8q STRrAM FUNCTIO~ ,OOOObb 

C ll) OtMlNIIONLESS MAXIMU~ KINEMATIC FREE SURFACE BOUNOA~V CONDITION ERROR 
D!,tNED IN EQUATION (4b) 

LINEAR ,229930 STR!AM FUNCTION ,000000 

( 13> DIMENSIONLESS MAXIMUM DYNAMIC l'REE SURFACE BOU~OARY CONDITION E~ROR 
DEFINED IN EQUATION (47) 

LINEAR ,onuq STREAM FUNCTION 

(14) DIMENSIONLESS KINEMATIC FREE SURFACE BREAKING PARAMETER 
O!FINED IN EQUATION (48) 

LINEAR .sos1&0 STREAM FUNCTION 

Cl5> DlMEN8IONLESS DYNAMIC FR!E SURl'AC! BREAKING PARAMETER 
D!l'IN!D IN EQUATION (4q) 

LlN~AR 1 25482& STREAM FUNCTION 
lT[RATlONS ON !TA FAlL!O TD CONVERGE IN 40 ITER 

,000118 

,'.140404 



CUE 7•0 

'TH ORDER SJREAM FUNCT?ON WAVE THEORY 
D[FINIT10N8 

LO • DffP WATER WAVE LENGTHt CALCULATED F~OM LINrAR WAVE THEORY, lO•CG/6128Jt8)•T••z 

H • WAVE HEIGHT G I GRAVITATIONAL CQNSTANT 
T • WAV! PERIOD XCNJ • NTH STREAM ,UNCTION COEFFICIENT 
DPT • WAT!R DEPTH L • WAY! LENGTH 
PS? I VALUE OF STREAM FUNCT?O~ ON THE FREE SURFACE 

WAY! CHARACT!R18TICS 
H/LD s 1ll4492 DPT/LO • .199999 
H/OPT • 16ll465 . 
L/LO. 1,0l5t56 PSJ/CG•H•T> ••• oto896 

LISTING OF DIMENSIONLESS STR~AM FUNCTION COEFFICIENTS 

xc J) /CH•T•G) • •,JJ2090•01 x c l)/CH•T*G) • • 1 IG5664•0l 
X( 3) /(HtT*G) • •1638587-04 xr 4)/(H*T*G> • •,352129"05 
X( 5)/CH•T•G) • •1400131•06 xc 6)/(H*T'G> • •,323151•07 w )( ( 1)/CH*T*G> !I •1807129•08 X( 8>1CH•T$G) • ,231819•08 

er') XC 9)/CH•T•G) 1!11 •1S6492S-09 

"' 



CASE Tito 

TABLE l•D!M!NSlONLESS HORIZONTAL VHDCITY COMPONE,l'<iT FI[LD., •• oeFINEO IN EQUATION C21) 
THETA • 10 1010 20.0 3010 5010 1510 10010 uo.o 180,0 
ETA/HEtGtoiT• 11Z11 ,,eo 11143 1SiU1 1137 •1033 •11'17 •1247 .,27& 

:s11n u.u .,, • u •l2 1TI •13411' ...... , 41101 .ss.:n •81121 

SURFACE T,•z2 51SJ• '·"'• 21884 11!7fl 1004 .,T89 •11425 •1,flOT 
J0,4l 11.n •2Z,JI •So, n •131.1151 •*****I 271 ll •421ql •S2,81 

9/D£PTH•le4 61670 
Z0141 

S/D!:PTH!l!l1J 5,J23 41•46 
t.H •41U 

S/D£PTH• 1e Z 4,JU ". 156 J1Sh 21en 
•4,JI •8141 •l91tl •ST i91 

llDf PTH• la l J,692 le!H s.us 21564 
•8 1TI •11181 .201n d5161 

S/D!PTH•l•O 1,us J104Z 21n1 21288 1122& 
c..J •l!eU •14141 .21,sx •H1n .es.n 
en 8/DEPTH• ,9 1,n1 Z1UT 21405 2,048 11158 • 061 •1178 
-.J •141n •16121 e221U •32, ti •13141 ...... 1 10,n 

S/OEPTH• ,8 2,ns Z1HT 2,134 11841 11089 , 116 .,664 •le372 •l ,577 
•15,91 .17,51 .22,n •lO,•I •63191 ...... 1 27141 •48141 l0010l 

8/DEPTH• 17 2, ll5 2,010 11911 l16b7 11023 1155 •• 572 •11270 •11480 
•lT,OI •18121 •22121 11291 ti •561!1 ,. .... , 241bl •49,91 •b5,9l 

S/DEPTH• 16 11904) l 1863 11129 11522 19bJ 1182 •1498 • l 1183 •l139b 
•17151 •l81U •2l 1'n: •271•1 •49181 , ..... 1 211e1 •45131 •b0 1U 

SI DEPTH• 15 l •Tl& 1. 6'18 11584 11405 I" l 0 .zoo .. ,440 •11110 •l 1:524 
•17111 •l81U •21141 •26121 •44151 , ..... , 19121 •41121 •51.1 1 ~1 

S/O!PTl-4• '4 11606 l11J'11 11470 11 311 186'1 1212 •13q5 .1,os1 •1 12bb 
•17111 •18151 •20181 •2a,ex •40121 ~'•••••x lb181 "3'7 ,ex .4q1JX 

8/DEPTH• 1l 11507 S.476 ! 1385 11240 1832 1219 .,361 .1.005 ... 1I221 
•17,U •1812' •20121 •23.n •36181 41*'***' •••••*" ·35101 •'IS, U 

SiOEPTM• 12 t 14H 11410 l1li?6 11191 ,eos 1224 •1338 e,q73 •11188 
•1T 14X •lT19" .19,n •221ex •lUe41 ~·* .. *" ...... , •:S2e9X •421 u 

S/DEPTM• I 1 1,J9q l 1311 11291 1t lfl2 1793 122b "1liS •19S4 '"11 l b9 
•17,21 -.17181 •lq141 •22121 •l219l *1*****" ...... " 1"3l 1bl .. 40,n 

SIDEPTH• 10 11 ::586 11 J58 1127Q 111s2 1188 ,221 •1120 .,9118 ... 1 11 o2 
•17 ,21 •171n •19131 •22,0I "'3211.11 ...... , *****'" -.:s1 .21 •3917" 



CAI! ?•D 

TABLE ll•DIMEN8SONL!ll Y!RU;AL VELOCITY COMl'ON!NT Pl!Lo •••• o~,IN!D IN !QUATION CiZ) 
THf:TA • ,o 10,0 ·ao,o .JO,o so.o n10 100.0 uo.o uo,o 
!TAIHUGHTJ .u. 1HO ,44S .u• .u1 .• ,oSJ . •• so ••147 .,n• 

Jl ,OI st1u ••• u •Hen •SSOIYI ••••••• GlaOI ·•5S1SI •11,11 

au,.,.n: 1000 11817 ,,, .. ·1 1 5!1 , .... 1.os' s.uo a HZ ,ooo 
••••••• HaSI 11,111 ?,OI dlell •'11U •'8121 •Ul1U ••••••I 

llD!PTH•l14 1000 
**'***I 

llD!PTH•l 1S ,ooo l ,1171 

1iO!PTH•t 1Z 
••••••• ., ... 

.ooo l10'6 '·"• '·"" ....... "'·" il1U 15171 
S/D!PTH•l1l ,ooo .... 1,ss1 ·liH7 ....... lttH 1•.01 u,11 
SiDEPTH11tO ,ooo ·'" lelGJ .... ., l1tU 

w ....... 1• .• 01 11.n T10I ·•U•H en I/DEPTH•· •' ,ooo ·"' t,oos a..n• 11 .,., 11711 t ,014 
CIC), ••••••• u.n •.ox s,11 .u.•1 .u,11 ...... 

8/D!PTH• 11 ,ooo .... ,e11 11tiS t ,095 t ,Sta 11ZH ·'" ,ooo 
••••••• 1,11 '·°' •• u • u.n •4J1SI •10101 •lZ610I ....... 

liD!PTHIJ I., ,ooo ,JU ·"" •''" s,u• 1,111 l10ST ,915 ,ooo 
••••••• 1,11 l17I ., ... •U181 •U,21 •7',H •UO,·H .. ..... 

SJD!PTH• •• ,ooo ,,,, ,HJ .n1· 1.00• s,on 1 8'0 11190 ,ooo 
••••••I l 141 .1,u •l1H •tT·•• •• , ,11 ·•7l1JI •120191 ....... 

llD!PTHl!I ,, ,ooo 1114 •• u 1Hl .sos ,1!7 ·"' ,,,, ,ooo 
••••••• .s,u .s,u .1,u •t81H ·•40,41 .... u ·•t u.11 ....... 

llD!PTH• •• ,ooo .us .u1· ,us • .. o .... ,sn •••• ,ooo 
...... 1 ·•l1U ·.Sell ·•·fl ....... ·•Jt,11 ·•H1H •107181 ...... 1 

tiD!PTH• ,, ,ooo ttll elH ,HJ 1492 .... ... , ,·11• ,ooo ....... ....... .•. , . . .... .io.11 .,..,. ..u,11 •tOJ141 ••••••• 
aiD!l'TH• .a ,ooo .on ,, .. 11&0 .z .. ,us ,111 '"'' ,ooo 

••••••• •••••.a . ., ,,, ·•to.61 •IOe!ll •J81tl , ...... ·•10014'. .. •••• 1 
S/Dl!PTHW •1 ,ooo ,ose .ou 1to4 •t•• '''° ,uo '°"" ,ooo 

...... 1 ••••••I ....... ....... .ao.n •Hi71 ••t,H ••••••• • ..... 1 
llD!PTH• ,o ,ooo ,ooo .ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo ....... ....... ....... ••••HI '*'***I ••••••• . ...... .. .... 1 . ...... 



CASE 1•D 

TA8~E lllwDIM!NSlONLEIS HORIZONTAL ACCELERATION COMPONENT Flt~D11 1 1DIFlNED ZN EQUATION C2J) 
TH!TA • 10 1010 Z010 3010 5010 7510 l0010 U010 18010 
ETA/HEIGHT• 1724 1!80 1443 ,Jaft ,137 •1013 .,147 •• 2111 .,z7• 

11,0I U1U .e.,u •:Sl171 •134111 ••••••I 4l 10I •55131 •8l 1ll 

SURF' ACE 1000 u,na lJ15J8 22,no 1'1•f7 lQ,544 t,3112 J1a1• ,ooo 
••••••I 71,QI 551 191 l'h41 ·•·ti •5t,41 .iu1u •Zll 1JI ••••••• 

S/D£PTH•le4 1000 
••••••I 

S/DEPTHlO • 3 .ooo ie,:uo 
••••••I 11,11 

llOEPTHU eZ ,ooo U1e.oa 1•1•'2 u11n 
••••••I n1u 53,81 41121 

S/DEPTH•lel ,ooo •.us 1S14U 18,874 ...... , 5ft1JX 48,tl 38151 
1/DEPTH•ltO ,ooo ft,851 12.ua 1'51511 171443 

c:,,.) ····••I 4•1•1 u.11 ]4,91 ,,ox 
er> l/D!:PTHa ·' 1000 §1SZl t,11'5 U,182 15114• 13,50 ,,,40 co ....... 4S,41 u,u Jl '11 8eJI d!S.11 •lll12I 

S/D!PTHI!! i& ,ooo 4,U4 7188! 101613 131181 121402 '·"· .J1t45 ,ooo 
••••••• n,11 n.ax 21.n '·" •31121 •9t,u .ZOlell ******I 

SIDEPTHa .1 1000 J1ou •·501 a,•11 1t ,532 ll 1183 81932 •a.u• .ooo ...... , H181 29,31 zs111 •1Z1 •21,41 •'7616X •110111 ...... 1 
8/Df PTHa 16 1000 21862 514St 71197 101118 l0t4'5 8,H'T 41H9 1000 

*'****I 21,31 25141 201n 5111 •24111 .. ,,,, •141121 ••••••• Sll'lf PTHa 1! ,ooo 2,u1 4,675 61584 91089 t,744 81JZ7 4,27, ,ooo 
...... 1 21,u 21.•1 11,u Gell dl1SI •lft181 •lt 9181 ••••••I 

liD!PTH• ,4 .ooo 21us 41oto s1az1 a1ne 9,Ut a1os• ..... ,ooo 
***•••I 211JI tt,OI t5 1JI :s.n •l91SI .so, ti •l041ll ....... 

8/D!PTH• 1S 1000 t.88' 31615 !12H 7.60J ·81ftS'7 71832 41JOJ 1000 ...... , 11111 16efl u,11 2.n •17151 •4!10I •9l,81 ...... , 
SID!PTH• 12 ,ooo 11U8 31393 4,88• ,,,u 81319 7,661> 11,100 ,ooo 

...... 1 U1H l510I 11101 2151 •lft1H •411'11 •85121 ••••••• 
S/DtPTl41' .1 ,ooo 11•51 J1Zlo 4,ft'Tl fu904 81118 f I 9"4 "·'" ,ooo ....... ''·" 111101 lt.11 Z12l •U141 •Jt,41 .90.11 ...... , 
I/DEPTH• 10 ,ooo 11622 1.111 .. ,.. 6181• 8,051 71529 41'9J ,ooo 

...... 1 1s.n 11161 10,91 i?eZI .u.zx •38171 ··7•111 ...... , 



CA$t' T•D 

TABLE lV•DlM!N&IONLESS VERTICAL ACCELERATION COMPONfNT 'lfLOee11DEFlNED lN EQUATION (i4) 
THETA • ,o 10.0 zo,o :so,o so.o 7910 100,0 uo,o uo,o 
!TA/HUGHh 11Zll 1980 1"4J ,u• , tJT .,on •1141 •1241 •,276 

~l ,OI u.u ••• u •J21U •UlleU ••••••• 41101 •5!5,H .a1,u 

IUR,ACE •9, 17ll •t0,405 .s,eu -2,.87 . 4,)79 7,CJ42 8,h2 71412 o,bH 
11.u zs,:n •l4e21 •81,41 lOteU 18,SI •H141 •1 os. u •tU,U 

llD!PTH1'1, 4 .,.,,,4 
it 1H 

S/DEPTH•l1J .20,us •141188 
5'1ZI 44181 

llD!PTH'11i •19,4'0 . .,,,., .e.•za e2 17H 
10141 u.u 10.n •117,51 

8/D!PTHll1l •17104 •!112'5 .ao,uo •S,072 
11z,u U,JI ,.,11 •18.,11 

llD£1'THIS10 •1!5111' •U1HT •101S69 ••• 102 !117' 
~ 14,11 so.u u.ox •20,0I Ull12I 
..;i l/D[PTHI •• •U,011 •l21l2' ••1•Za .t>,Jll 1513 • I 3!511 81802 = i7191 Z41H u.n •U,91 ••••••• H1•1 .,.,41 

liDf PTHit ,e •111106 •1014111 e81HT •61011 .,oe 41121 110'8 '•'°' '·"'' u.u 1 •.11 •.n •U10I ....... ••• ox •l21U •1181U 100,01 
8/D!PTHI ,7 ••.sn .• 8,108 .110• .5,471 •t 1015 J,060 !51H2 s,ee., s,us 

u,u '"·'' ft,01 •U,81 ••••••• ft91H •81JI •U:S9TI •Ut,il 
I/DEPTH• 16 .,, .. , ·•T1IH ••1275 •41'18 •tt2U 2.tot 41113 41tl7 41HT 

u.n 10161 J10I •U,:n •UTtll 71,51 ., I ti •u2,11 · •l721U 
aiD!PTH• ,5 ••• ua .!5,899 .s.ue •41001 •11261 1,118 .J1Sl4 4,057 S1889 

•1SI 1,n 1il •U1ll •l2l1U 81181 •l1SI •lOG10I •158181 
l/DIPTH• •" •4,T9S ·"·'" e4 10llJ •3,I08 •l1UT l1U4 2,055 :s,ue .J,095 .. ,. 4181 •11!51 •111,n •toz.n 97,ll •••• •97, U •SU,111 
8/DEPTH• 1J •J,5U .s,1n d19H •21402 ... ,. ,au t.902 i1HJ 2,s11 

4,61 2181 •Jell •14171 ••••••• ....... l 111 .92,n •UO,U 
aiDEPTHll 12 •l1JOJ • 2.117 •S191t .,,,,7 ··•42 ,!00 s,121 11554 , ,,, . 

s,u l 141 ·•·21 •ll1ZI ••••••• ••••••• Z1J1 .ee.n •U9,U 
Si DEPTH• .1 •t,UO •11099 •1919 .,,.., •• 1z9 ill• .•ol 1772 ,n• 

2,sx ... ....... .. ..... ...... , ....... ••••••• • •••••• . ...... 
S/D!PTH• ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo 

••••••• ••••••• . ...... ••••••• ••••••• . ...... • •••••• .. ..... . ..... , 



C.UE 7•D 

TABLE V•DIM!NSlONLESS DRAli 'ORCE COMPONENT YlELD,, 1,DEFINED IN EQUATION (!5) 
TMETA • ,o 1010 2010 so,o 5010 15,0 100,0 uo.o 180,0 
ETA/HElliHT• '1i!4 ,,eo ,443 ,JZ6 1137 .,035 .,t47 •1247 •1276 

Jt 1 0X 1s,u •611X •JZ,n •t:u,n ••••••x 41,01 .ss,:n: •8112' 

SURFACE 1'51161 9,97J 6,198 31139 11044 1033 .,aio •t.on •l,07 
l5,•X .s,ox .s2,n •103,0I •Z371U ••••••x ...... " •67121 •74,SX 

aiD!PTH•l14 U,580 
to, n 

S/DEPTH•t13 •• ou e,303 

SiDEPTMlll12 
•lt ,01 d7,6X 

61H4 612111 '51l17 31T1Z 
.21,11 •S21U •"71n •7Z,U 

SiDEPTH• lt l ,1061 41768 S1H4 2,q74 

sio!PTH•1t0 
•Jt ,91 •lS,81 •47,U •68,Jtl 

. J,HIJ J16•0 J11l8 21S86 1910 
c.,) •h18X •38101 .u ,ax •65101 •U81JI -.i I/DEPTH• 19 31031 21884 21480 la'H 7 1768 ,on .,us ..... d617X •1'131 .u ,sx •U11X •t22,n ••••••x ...... , 

S/DEPTH• ,e 2,'76 2,u1 1.•u 11540 1642 103Z •t154 .,958 •l 1J65 d7 111 .ao,ox .41,ox •59,41 ...... , ...... , *'''''" •8310X l00,01 
S/DEPTHll ,7 

t ·"' ' • '185 s,sse t12:n .no 10Sl •• us ·•784 •1 1U2 
•J8,2X •40111 •46,31 •57,0I ...... , ...... , ...... , ••3.21 1tUl,9l 

SiD!PTH• ,, 1. "62 11400 11228 ,979 1032 ,oza •1087 •1634 .,926 .:se,o •40,U •45,Sl .ss,ox ...... , ...... , ...... , ...... , •1 llt,51 
I/DEPTH~ ,5 l ts :so 11084 1954 1'765 13114 ,ou •1065 •1503 .,741 .u,u •39,91 9'14,'ll •5S12l ...... , ...... , ...... , ...... , *'"''" 8/DEPTt-11 •" ,es2 ,eu • n1 e!&l 1U9 ,OlO .,0118 •1S8(> •• su .ia,u .,,,,, ...... , ...... , ..... u ...... , ''"**" ...... , ...... , 
&/DEPTH• tl .•10 ,S86 ,ssa •"'' • t 93 ,oss .,031 •e28l .,1119 ...... , ••••••• . ..... , ***'**I ...... , ...... , ...... , ...... , ...... , 
I/DEPTH• ,2 ,s•a ,378 1JJ5 ,in 1tl6 ,010 •• ozs •1 lel ··'"' ...... , ...... , ...... 1 ******" ....... ...... , ...... , ...... , ...... , 
S/OEPTHll 11 ,1•s • 186 1165 1 l:U 106l ,oos •1010 •1090 •,Ub 

******I *'*"*' ...... , ******X ...... 1 ...... , ...... , ...... , ...... , 
S/DEPTH• .o .ooo .ooo ,ooo ,ooo .ooo 1000 ,ooo ,ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , **"''" ...... , ...... , 



CASE 7•D 

TABLE VtwOIM~NStONLESS INERTIA FORCE COMPONENT FIELDaaa.DfFI~EO IN EQUATION (26) 
THETA • 10 10,0 20,0 3010 ~1.1.0 7510 100,0 uo.o 18010 
ETA/rU:IGHT• 1724 i•.;eo 1443 1l2b , 131 .,o:n •1147 •1247 •1a76 

11,0• 1S1 tX w6,U •::s2,n •134aU ...... " 41 101 •55131 •81,ZX 

SURf'AC~ ,ooo ., • 634 t013S3 11,559 1 t.676 t0,009 71541 1,5'18 ,ooo ...... , 56,0X l71U 19, 71 •13aU e4b, 71 .. 1212x •92161 ...... , 
S/OEPTM•t,4 .ooo ...... , 
S/OEPTl't•t el ,ooo b136l ...... , n,n 
S/OEPTM•t,2 .ooo 4,841 e, u2 111486 ...... , I.It."" :ss,u z1,u 
8/DEPTH•l1l ,ooo 3 I '168 61977 9140q ...... , J6,n :u1n 25,0X 
S/DfPTH•laO .ooo 2,971 5,606 '11694 lOa096 

w ...... , 11,n 28 1U 22.n s.ax 
&.J 8/Dl!PTM• 19 ,ooo 21 :sn 4,518 6,284 81Ub9 8,895 '1a463 
.N ...... , za,u 2s,ox 19,91 a.n •23,U •bl,5X 

8/DEPTM• ,8 .oon 1a898 ],b4J 5a tl q '7105b 'fa598 6,535 3,397 ,ooo ...... , 2s.u 22.11 .17.ex u.u e2t .n •5Sa9X •102e9X ••••••I 
S/OEPTH• ,1 ,ooo 1,516 2,927 4, 146 5,823 61UlO 51628 z,q93 ,ooo ...... , 22 ,51 20101 16aOX :s. 6" •19181 •51,41 •106a51 ...... 1 
S/DEPTM• 16 .ooo 1,202 2,111 :s,323 4a739 51317 4 1750 21S74 ,ooo ...... , l01U 1e12x 14151 3121 •18,61 •47181 w9816I ...... , 
8/0EPTM= .s 1000 ,q39 11826 21617 :51178 4,307 3,902 21149 ,ooo 

...... 1 1a1u l617X 13,111 2.er .17,sx •""·q" .,q2.4x ...... , 
S/OEPTM• . " ,ooo ,712 11389 l ,q95 2,tH4I 3,364 3108:5 1.120 ,ooo ...... , 11."" 1s1sx 12141 215X •16,U 1142,bl •87151 ...... 1 
S/Dl::PTH• tl 1000 1513 11002 11445 2.123 2,u1& 2128Q l128Q ,ooo 

...... x ...... , t41U 11.n 2.n 1116,tx •40,QX 1183,91 *****'" 
S/OE.PTH• .2 ,ooo .n2 ,bSo ,93q 11387 1,&28 11s1~ 1859 ,ooo ...... " ••••••X 1u, u 11,2x 2,2x e15,6X wlQ,8% •8l 1UI ...... , 
S/Of PTH• • l ,ono 11n 1 l l" ,462 1685 ,807 .1su t42Q ,ooo 

******X •*•***" ...... , ...... , 21 ll •15,4% .,3q,ox ...... 1 ••••••I 
S/OEPTH• ,o ,oon ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo 

******X ...... 1 ••••••I ••n••X ...... , ••••••% ...... , ••••••I ••••••I 



CAif hD 

TABLE Vll•DlMENSlDNLESS DRAG MOMENT COMPONENT FllLD.,,.D£FlN!D IN £QUAT?ON (21) 
TH!TA • ,o 10,0 20,0 :so,o so.o T5e0 10010 uo.o uo,o 
ETA/HEIGHT• ,Tio ,uo ,UJ ,JU eUT •• ou •1147 •11111 •1176 

JS ,OI 11, ti ••• u •H,n •Uo,n ...... , 01,ox .ss,n •81,11 

IUlt,ACi u,002 10.ou s,su 1,•e1 •••• .012 •• u• •1S08 .,.f>J 
n,ox l eOI .ss,n •Ull,U ...... , ...... , ••••••X ...... , ...... , 

1iDEPTHl114 U,J6o 

aiDEPTHlleJ 
u,11 
a,!o• T,T88 

siD[PTH11,a •1•·'' •24,U 
!,614 S110S 4, 18' l,•$5 

.a11,JX •JO,OX .a1,u •1T1U 
llDEPTHllt el J1TGS 1.101 2,8'4 2,105 

•2•1n .so,21 .o,u .n,ox 
S/D!PTH11t0 !1515 2,su S.'9J 11 "861 .sa• w •J:S.41 dT,21 .u,n •69,JX ...... , 

~ 8/DEPTHIP •' 1,HJ 1160!5 l1:SU 1,040 1194 ,012 •112< w •J,1lfX •J•,OI •48 171 •66,0I ...... , ...... , ...... , 
llD!PTH• ,a 1, U4 11080 ,.,a, ,us ,zu 1011 .,on .,4;53 •,60'5 

•J71SX •40,U •48,ZI ...... , ..... ,, ...... , ...... , ••• .. u: ...... , 
8/Dl!PTH• • '7 , 1S2 'T1'7 ,622 ,487 ,203 ,010 •1049 •1303 .,4Jo ...... , ...... , ..... u ...... , ...... , ...... , ...... , ...... "' ...... , 
SID[PTHIP 16 10'7 ,au ,407 .u2 .u• ,oos .,010 •1205 •• us ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
l/D!PTH• ,, ,J05 .2•2 e25b ,200 ,o•o ,oo• •• o l8 ., 132 • 1194 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
llDEl'TH• ,4 , 1111 • t '72 ,lSt 1121 10~5 1004 •• 010 •• oeo •1118 

••••••I ...... , '****1111 ...... , ...... , ******". ...... " .. .... , ...... , 
8/DEPTHlf ,3 ,094 .o•o ,oao ,001.1 1030 ,002 .,oos ••O"l .,o&a 

...... 1 '*****" ...... , ...... " ...... , ••••••x ******I ..... u ...... , 
SI DEPT to!• .2 ,OLIO ,OJ8 ,034 ,on 1013 ,001 .,ooz •1018 .,oze ...... , **'***" *****'" ...... , ••••*•" ...... " ...... , ****'*" ...... " 
S/O!PTH• • 1 I 01 ('I ,009 ,ooa ,007 .001 ,ooo .,001 •• oos .,001 

***'**I ...... , ...... , ...... , ...... , ...... " ******I ...... " ...... , 
9/0EPTH!!I .o 1000 ,ooo ,ooo ,ooo ,• 000 ,ooo ,ooo .ooo ,ooo ...... , ...... , ***'"" ...... , ...... " ******" ...... , u••••n ...... , 



CAI[ ?eD 

TABLt VllI•DlMEN•ION~ESI IN!RTIA MOMENT COMPON~NT ~l!LO.,,,DE~IN£D IN !QUATlON Ci8) 
THETA • ,o 1010 20,0 Jo,o so.o n,o 100.0 uo.o uo,o 
!TA/H!lGtih 1 TZA 1!80 ,us .n• , u1 .,033 •• 141 •1241 •• 21. 

ss,n u,11 ·•·11 •J2,11 •UA11I ...... , 41 iOI .ss,sx •81,21 

SUR, A Ct ,ooo 1.u• 8,946 e,•n 7,552 S,422 31170 11495 ,ooo ...... , u,n cu .11 1•.u •26,51 •70,AX .n.u •88181 ••••••X 
l/D!PTH•ta4 ,ooo ...... , 
S/O!PTH•t•l ,ooo 5,844 ...... , !S4aU 
8/D!PTH~St2 ,ooo J,o• .,,as 8,881 ...... , "'·'' 40,91 Jl,91 
8/DEPT"4•l11 ,ooo 2.100 11,915 6,488 ...... , 41171 '"•'' 28,91 
!/DEPT"41l 10 ,ooo 1. 8"8 J,413 4,685 ,,903 

w ...... , J617X J2,U as,CJX 6e'U 
~ 8/D!PTH• •' ,ooo l1Z'2 2,4)7 J,344 41JSS 4.,.," 3.llH 
~ ...... , u,sx 28,71 2J,OI 5,71 •2•,sx .72,u 

I/DEPTH" •• _,ooo ,ue 11"91 2,JS1 St15l 1.211 l1710 1.10 ,ooo 
..... u 291151 zs.u 20.u s.ox •2J.9X •b4. u •109eU ...... , 

SIOEPTHll ,7 ,ooo 1601 1, U'S 1,uo 2.221> z,379 2,010 l 1041 1000 ...... , as,21 22,sx 18111 "·'' •ll 181 .51,sx •U018X ...... , 
S/DEPTH• •• ,ooo ,J9b ,7•!5 11oe11 l 1!21 1,ue 11459 1771 1000 ...... , ...... , 20,u 1"1 U J1U •20,0I .u,21 •108,SX •**•••I 
S/DEPTH• ,, ,ooo ,zs1 1487 ,695 1991 1.112 ,992 15J7 ,ooo ...... , ...... , se.ox 111,u 3111 •181ftl •47191 •98191 ...... , 
I/DEPTH• 14 ,ooo 1149 .z•o 141& 1602 ,b87 ,bill 1144 ,ooo ...... , ...... x ...... , ...... , z,n •l7eU •44151 ...... , ...... , 
8/DEPTH• ,J .ooo ,01• , 154 ,!22 ,!!4 ,376 'JO 1t9l ,ooo ...... , **'**•I ...... , ******" ...... , ••••••• ....... ...... , . ..... , 
8/DEPTHJ Ii? ,ooo ,OJI! ,Obit ,ns 1140 ,164 ,1s2 1086 ,ooo 

...... u *"***' ...... , ...... , ••••••• ...... , ...... , ...... , ...... , 
8/D!PTHI . ' ,ooo ,ooe .ou 1oa1 ,no ,040 ,OJ8 ,021 ,ooo ...... , ******" ...... , ••••••• **'***I ...... , . ..... , ...... , ...... , 
S/D!PTH• ,o ,ooo ,ooo .ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ...... , ..... u ...... , ...... , ...... , ...... , ...... , ••••••x ...... , 



CASE hD 

TABLE IX•DI~E~StONLESS DYNAMIC PR!SSURE COMPONENT 'IELD.,,,DEFINED IN EQUATION (2q) 
THETA • ,o 1010 zo,o so,o so,o 75,0 100,0 uo.o seo,o 
!TA/HUGHT• I Tl4 ,HO . ""' ,:sa& 1U7 .,033 •1147 ··247 •1276 

11.ox u.u •61ll •l2,7X •134.'71 ••••••x 41,0X •55,3' 1181,zx 

8UR,ACt! 1,J71 l11b'1 ,904 ,67J ,l82 •1062 •129& •1501 .,5&4. a,,,.,, 15,51 •1 e5X •20,41 •8le2X ~ ..... , 111H •25e4l •n,•x 
SiD!PTHU 14 11J3J 

24,U 
8/DIPTH•11l t1an 11118 

u.ox u.u 
81D!PTH"11l 1,08t 1,020 ,au 1672 

u,01 9,01 .,n •lf>,91 
l/DEPTH•l•l ,96iJ ,920 ,805 ,646 

8iDEPTH!11110 
8,Jl 5,71 •1e9l •15,U ,en 1827 ,ns ,610 ,JOO 

~ 41'1X z.u w3 151 •14,SX 1164. 2l -.J SiDEPTH• ·' ·''' . ., "" ,674 , '!570 .sos .,026 .,292 Ul 1161 •• u ••• u •14,U •5'hU , .... "' 21. u 
S/D!PTHI 18 ,Hz ,u2 16h .us 1J08 1009 •1241 •t480 .,S.52 

•1101 .z.u .6,U •t4,Jl "46101 , ..... , 28,51 •}1101 too1u 
8/DEPTH• ,., 162'1 16'1 1565 ,494 1JOJ ,0]5 •• 201 •1439 .,515 

•J1n •4141 ···°' •14,'U •40191 , .... "' S6 •JI •l015X •45141 
8/D!PTH• •• ,sn ,su .uz ,4b2 1295 ,oss •1168 •1405 .,482 

•4,91 ·'·" .... , •14,TI d71ZX , ..... , 
"". 6l .21.u w38 1U 

llD!PTHll .s ,IH .118 ,us ,434 1287 ,0&7 •1141 •1376 .,455 
••• u .1.u .... , •14,U •l414X , .... *I 51,ll •lb1bl •l1 1 U 

llDIPTH• ,4 1494 ,481 ,456 ,4'1 1280 ,0711 •1Ul •1353 .,432 
•7,21 .a,ox •lOe'Sl "14,91 .. :sz1sx· l'ue,u •1,n •1l1U •24 18X 

llD!PTH• ,1 ,468 ,459 104 ,JO .in 1081 •1109 .,,336 •1415 •7.•l •8111 .10,91 •14·'' •:SOe?I tr119,8' 10.u ·•·8" •19,8" 
8/Df PTH• 12 1490 1442 •" l8 ,no 1168 ,087 •1099 •• 12s .,40:S 

•8,41 ·•·11 •ll1U •14,•I •29,U y108,9X 11,ox .1,6l "161ZI 
SIDEPTM• 11 ·"'' 1431 ,009 1J7Z ,z•s 1089 .,09] •1llb •1J96 

e&1n .9,lll •l11JX •14,91 •29101 .,1o:s,ox 8116l •l 161 •1410% 
eiDEPTH• 10 ,435 ,428 140b ,J70 '''" 1090 •1091 •1JS4 .,393 

•8,8X .9,41 •ll14l ·1114. '" •28181 •1101,21 8l1n •191 •ll1U 



"" e..1 
en 

CUE 7•0 

TABL! XeYARIABL!S DEPENDING ONLV ON PHASE ANGL! 

THiTA• .o 10,0 zo,o so,o ,o.o 75e0 100,0 lSo,o 180,0 

(1) DlMiNSlONLE88 KIN!MATIC 'Rl! SURFAC! BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORV R!PR!S!NTATtON,,,, D!,lN!D IN !Q,(J5) 

SURFAC! 1000 1 J7t 1 581 ebZ9 ,443 1SS7 •10bb • 1 115 •eOOO 

C!) DlM!NSIONL£8S KIN!MATlC 'R!E IURPAC! BOUNDARY CONDITON ERAOR 
STREAM 'UN~TlON THlORV REPRESENTATION,,,,· D!FlN!D IN !Q,(l~) 

IURl'AC! ,ooo •,000 .,ooo .,ooo .,ooo •eOOO .,ooo ,ooo •eOOO 

CS> DlMENSlONLE88 DVNAMlC PR!E IURFAC! BOUNDARV CONDITION !RROR 
LINEAR WAYE THEORV R!PR!aENTATtON, ••• OEFIN!D IN 1a.<1•> 

IURFACf; .,005 .,001 ,ou .oze ,0.11 .oso ,ou .,069 •elU 

BOUNOARV CONDITION ERROR (4) DIMENSIONLiSI OVNAMIC PREE 8UR,ACE 
STREAM ,UNCTION TH!ORV R!PR!S!NTATlON,,,, O!FIN!D IN fQ,ClT> 

SURl'AC! .01. •• 0011 .,009 •• 010 •• 004 •1002 .001 ,004 ,oo• 



CASE 1•D 

TABL! XI•OVERALL WAVE PARAMfTERS1e 1 DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

Cl) DIMENSIONLESS •AYE L!NGTH 
DE,JNlD IN EQUATION CST) 

t .OJ! ( 14111> 
CZ> Dl"!NIIONL!SS AYIRAGE POTENTIAL ENER'Y 

CJ) 

DEFINED IN EQUATION (JI) 
- J20 c •56101) 

OIM!NaloNLl8S AYERAG! KIN TIC !NlRGY 
DEFINED IN EQUATION CJ•> 

• Je'J ( •ft51H) 
(0) DIMENStONL!IS TOTAL AYEREGE ENERGY 

DEFINED IN EQUATION (00) 

·''' c .. s.u> 
(5) OIMEN810NL!l8 TOTAL AV!RAO! ENERGY FLUX 

Ol~lNED IN EQUATION (01) 
1948 ( •O•,•I> 

U> DIM!NIIONL!ll GROUP VFLOClTY 
c,.;) D!~INlD IN EQUATION (42) 
-.;J 

·'" ( 710I> -.;J CT> D!M!Nl!ONLEIS TOTAL AVERAGE MOMENTUM 
D!FINED IN EQUATION C4J) 

. ,TZT C •41 01) 
(8) DIMENSJONLESS TOTAL AVERAGE MO~ENTUM FLUX IN WAVE Dl~!CTION 

DEFINED IN EQUATION COO) 
1••• ( •31151) 

<•> DJMENSJONLEll TOTAL AVERAGE MOMENTUM HUX TRANIYERS£ TO WAVE DIRECTION 
DE~INlD IN EQUATION (45) 

1146 ( ,., 111> 



Cltl T•D 

TABLE XIC~ONT)•OVfRALL WAY! ,ARAMETlRl1 1 1 DO NOT D£P!N~ ON PHASE ANGLE OR ELlVATION 

* (lO) DIMENllONL!ll ROOT M!AN IQUARE KlN!MATlC ,R!E IUA,ACE BOUNDARY 'ONDITlON ERROR 
DEFINED IN EQUATION (It) 

LINlAR 1JOO•OT STREAM ,UNCTION ,000000 

Cll) DJMlNllONL!SS ROOT M!AN IQUARE DYNAMIC ~REE IUR,MCE BOUNDARY CONDITION tRROR 
Dl;INlO IN !QUATION (01) 

LINEAR .o•T•tJ ITREAM FUNC~lON ,oo•tJO 

(12> DlMINllONLlll MAXIMUM ~lNEMATlC ,RE! &UR,ACE BOUNDARY CONDITION !RROR 
D!,!NED IN !QUlTION C4•> 

LINUR eU9210 tTR!AM 'UNCT'ION 1 000000 

(lll DlMENllONLllS MAXIMUM DYNAMIC 'R!l IURFACE BOUNDARY CONDITION ERROR 
D!f!N!D JN £QUAT10N (07) 

LJNUR 1 125891 STRUM ,UNCTlON 1 UIHT 

Cl4J DJMENllONLISS KINEMATIC ,REE IUR,ACE BREAKING PARAMETER 
Dl,INIO IN lQUATlON (48) 

LINEAR 110Jt01 ITR!AM ,UNCTION 

(lJ) DlMEN8lONL!8S DYNAMIC ,Rl£ SUR,ACE BREAKING PARA"ETtR 
D!FlNEO IN EQUATION (49) 

LINEAR 1 SOll90 STREAM FUNCtlON 12424'4 



CASE 8•A 

ZTH ORDER 'TREAM 'UNCTION WAYE THEORY 
DEFlN1TlON8 

LO • D!!P WATER WAY[ LENGTHt CALCULATED ,ROM LINEAR WAYE THEORY, LD•CGl6.l8Jl8)•T••2 

H 8 WAV! HEIGHT G • GRAVlTATlONAl ~ONSTANT 
T • WAVE PERIOD X(N) • NTM STREAM FUN~TlON COEFFICIENT 
DPT 8 WATER DfPTH L • WAVt LENGTH 
Pit • VALUE OF STREAM FUNCTIO~ O~ THE FRE~ SURFACE 

~AVl CHARACTERllTICS 
HILO 8 e04tq•~ DPT/LO • e4••••8 
H/DPT • ,093q90 
L/LO ' 1,0lS086 PSl/(G•H•T> ' •• oos~78 

LJSTJNG 0, DIM!NSlQNL!IS STREAM FUNCTION ~OEFFICIENTS 



CASE 8d 

TABLE l•DIMENIJONL!SS HORIZONTAL. VELOCJTV COMPONENT FieLDeeetDEF!NlD lN ~QUATlO~ Ul) 
THlTA .. ,o to.o 20,0 10,0 5o.o n,o 100.0 uo.o 180,0 
!U/HEIGH1'9 ,IJJO ,124 .... ,,..,. .s10 .on •• 116 •1113 ··••tt 6,SI •• ox ..... s,ox •1·•1 •SZ181 ''•°' •Z16I •7 1SI 

SUR, ACE J,tf5 s,s11 J,Ju J,Oil 21156 18&2 .,533 •2• tsS .z, 7JY 
•1S1 •••• •••• •l 121 •2•H .s1•1 •1JI •l 131 ··'' 8/0EPTH•l10 s11 u J,oH -21•21 2,no l•"o ,n2 

•l,JI •leJX .1.s1 •1141 •1181 •J10I 
I/DEPTH• •• 21zu 21248 21144 1.ns 11462 .'584 •1•01 •1e743 d,270 

··'' .,,, ··'' •l,01 •l 121 •2111 1•1 •1121 •l,411 
S/DEl'THI! 18 t1UI l16IJ 11577 114'2 hO,. 14SO •• 2•• •f1282 ., ,671 

•141 •141 .,11 •,SI •• yx •l1SI ,SI •1n •• ex 
S/D!PTH• ,7 t1Ue 1.21• 1.10 11071 17•4 .su •1ZU ••••• •l,234 ,ox ,ox ,ox .,ox •• u •161 111 •1 ll •,JI 
8/D!PTH• •• ,•1'7 ,CJOJ ,ee.z 11'4 158' 1lH •1160 •1702 ••• is 

~ ·" ·" .u 151 .n .u *''***I ,41 ,JI = I/DEPTH._ 15 ,686 1616 .us .s•• 11141 .in .,120 •1525 .,685 = t.11 1,11 1111 l ,OI leOI ••••••• ...... , 1101 ·'" Si DEPT Hiii 14 .u2 1514 ·••o ,n2 ,JJ5 ,us .,n1 .,399 .,s21 ,,,,. l1H 11U 1161 1161 ...... , ...... , 1161 t,51 sioEPTH• ,J ,4108 ,oz ,sn ,353 .zu .10s •1071 •• :su .,caoe z.zx z.zx 2,21 2,21 ;.», t 1\ ...... , ...... , z.u z,u 
S/DEPTH• .z ,JH .12• ,)14 ,l89 .210 e086 •,0'58 •e256 •• 330 z,11 2,11 2,11 z,11 z,11 ...... , ...... , 2111 2,61 
I/DEPTH• .1 ,HI 1281 1274 ,zs:s .tie ,on .,051 •,224 .,z9z 

J,U s,u .s,u J,tl J,oii: ••••••I **''**I 3,01 :s,u 
8/D!'TH• 10 ,ue 1!74 .2•2 ,z4t .119 ,012 •e048 •ellJ •,278 

J,21 s,z1 s,n s,n 1.11: **''**I ...... , 3,21 J,ZX 



CUE B•A 

TABLE ll•DJMENSJDN~!IS Y!RTJCAL VELOCITY COMPON!NT FI[LDt••~DEFINED IN !QUATION (2l) 
TH!TA •• ,o 10.0 u.o JO,O 50e0 n,o 100,0 uo.o uo,o 
ETA/HU;11T• .su ·"" •"'" ,447 .u I) ,on •• 1u •eSTl e 1 4o6 

61SI 6,0I "·'' J,ox •l16I •U1U zs,01 .2,u .1,31 

IUR,AC! ,ooo ,uo l elll 11747 l1!7' 1,ou 2,t45 le78f ,ooo 
.... 01 •1IX •141 •181 •le6X •2e41 •2,61 •l1H ••••••• llD!PTHwt,o ,ooo ,140 i,ou 1,HJ 2,n, 2.•e1 ....... ..• , •l eOI •leOI •tell •1151 

liD!PTHw •• ,ooo ,,,, ,111 s.us teTJY 2et86 2.221 lt44' ,ooo ....... •e61 .,11 ... ,. •181 •l • u •l e)I •l 171 ••••••• aiDl:PTH• •• ,ooo elH ,s.1 ,12' leU9 l15t7 l16i5 110!58 ,ooo 
••••••• •1JI .,n ··"' •151 •161 .,11 .1. ti ...... 1 

liD!PTH• •" ,ooo ,aio ,41:1 ,604 •'U leU4 t. 185 ,712 ,ooo 
••••••• ,ox ,ox •101 •• u •• zx .,::sx •151 ••••••• l/D!PTH• •• ,ooo 1192 ,29, ,4J7 ·"~ ,au ,en 1'560 ,ooo 

c..J ••••••• ....... .... ·"' ,n ,21 .u ..01 ....... 
c= alo!PTH" ,s ,ooo .to• .iu 1U4 148~ 1HS ,611 ,402 ,ooo .... ...... , •••••U ,11 .u 1TI ,H ,H ·"' ••••••• .JIDIPTH• ,11 ,ooo 1077 ,us .221 .SJ. 1426 ,04 1HS ,ooo ....... ...... , ....... s ,u 1101 leOI ••• ,ex .. ... u 

aiD!PTH~ ,J ,ooo .ou ,soi . '"' •H• ,H& ,2•1 tl•l ,ooo ....... ...... , ...... , ....... 
t •" s.sx l,H 1.u ••••••I liO!PTHll · 1 i ,ooo ,oJ! ,ou ,ova .101 1178 • us 1118 ,ooo ....... ....... ••••••• ....... ....... , 1.s1 1,111 . ..... , ....... 

Si DEPTH• ·~ ,ooo .ou ,uo ,044 .on .on ,ou 1056 ,ooo ....... ..... " ....... .. .... 1 ••••••I ....... . ...... ...... , . ...... 
aioEPTH• ,o ,ooo 1000 ,ooo ,ooo .ooo, 1000 ,ooo 1000 ,ooo ....... ...... , ....... ...... , ..... u ....... . ..... , ••••••• ....... 



CASE Id 

TABLE Jll•DlMENSlONLlSI HORIZONTAL ACC!LiRATJON COMPONENT flfLo., •• oE~JN!D IN !QUATJON CZJ) 
TH!TA • .o ao.o zo.o so.o 5o,o 15,0 100.0 uo.o uo,o 
!Tl/HUrlHT• ,ua .ua 111911 ,11111 .110 10'1 •• u• •• in .,a•• .. ,. tt,01 a,•1 s,01 •!tf»l •J2181 25,0l .z.u .1.11 

IURlfACl .ooo J,05 71U4 u,oao 16.Jl• t•.:S52 181554 111244 1000 ...... , ,H ,u .,ox •t 1tl .2,21 .2,11 .2,u ...... , 
SIDEPTH•leO ,ooo J,421 .. ,,.. ,,852 l5104fl U18U ...... , •121 .,,, ··"' •111 •l1:Sl 
I/DEPTH• ·' ,ooo 21'501 11,•J• 11Z1l l t ,OZ" u,eu 10,oss •,u2 ,ooo ....... •ttl •ell .,21 ··"' ··'' •l 141 .z.u ••••••• $/DEPTH• 18 1000 1.es• s.Ho s,no e,on l 0. uo l0e35l •,no ,ooo ...... , ,u ,u .sx ••tl •141 ··'' .1,11 ...... , 
S/O!PTMll! . ., 1000 1,ssJ z ',,.,. s.ni ,,,,,o T,505 11f»4l "·'11 ,ooo ...... , ,!l I"" ,u .sx ,ox •••• •1ftl ...... , 
S/D!PTH• •• ,ooo 1,000 ,,,10 z,eeo 0,1112 s,su 51flt>& J,.,, ,ooo 

~ ...... , ,n ,81 ,ex '" 151 . "" 1U ...... , = S/DEPTHI .s 1000 I 147 1 e41h 2.u1 l1Z•61 '" 15• 41243 z.nz ,ooo N ....... ........ , 113' 1,n l·H,_ 1111 in ,ex ...... , 
SID!PTH• •" ,ooo 1561 lelU 1.uz 2150 311tll S.H8 21112 ,ooo ...... , ...... , i.ax 1.11 1111 lit.I 115' 11"' ...... , 
I/DEPTH• 1J ,ooo ,au ,871 11214 11•55 Z14T1 2152• left55 ,ooo ....... . ..... , ...... , z,n 1!121 2,21 z,u 2,01 ...... , 
s/DEPTH!!I 12 ,ooo ,Jf»l • 711 11040 1.s•t 2.020 2,ou 1135& 1000 ...... , ...... , ....... 21n ! • .,. 2,n 2e6il i1fll ••••••• SiDEPTH• 11 1000 .us 1U1 1•oq 1,s.S 11 TH l eeo• 11188 1000 ...... , ...... , **"**' ...... , :s.u s,u J,H J,Ol ...... , 
SID!PTH• ,o ,ooo .soo ,5'2 ,866 I• JJO 1,us l 1126 l 1 SSS 1000 ....... ....... ....... ...... , J1H J,21 s.u s.u ••••••• 



CAif 89' 

TABLI 1Y•OlMlN~tONL!$1 YERTtCAL ACCELERATION COMPON!NT 'lfLO.,,,Ot,lNED JN fQUATJON (24) 
Tl'f!TA • ,o u,o 20,0 so,o S010 1510 100,0 uo.o 180,0 
!TA/HElGlifT• ,IJ4 .u. ,no ,441 .sto 10t1 •1116 •1111 •1466 .,JI •,OI ... , J,OI •3e61 .u.sx as,u .2,u .1,11 

IUl"ACI •l•, Uo •1117'9 .11.•z1 •S5e?H •l0e5J5 •Z1H2 51741 151485 1&,980 
,JX .21 .,n •1SI •l 1ftl •4111 .1.11 •le91 •l ,61 

llO!PTH!JhO •lT ,ou •161'1' •15,119 •141153 •9e9Z• •21S•O 

liD[PTH• 
.,,, .,,, •161 • 1 81 •1.si •4 111 

·' •U19Z6 •111706 .u,n2 •l0,'81§ •'11164 •ZeZU J,879 121192 15 1 4U 

··"' •• u .,sx ... , •l10I •2181 .,zx .1.n e2,U 
Ii DEPTH• •• •••••• -•'•H• ••10•0 •8128'1 •51•1• •l19Z6 2,su 8165• ll10So 

•1ll .,21 • 1 ZI •1'.ll •161 .... , .u •ltll •l1ll liDl!:PTH• ,, ., , tte .1.012 .•. .,,, ···"" •4e4?0 • 11550 11 UJ 61177 .,,,l'1 
,11 in ,u •-.01 •• 11 •l eZl 1ftl •• sx ··'' SIDEPTH!I •• •5e288 •Sel04 •"•''" w11,947 •!1J14 •l1ZOO l 1 l'1Z "•407 5,680 

~ ,u ... ... ,n .n . .. , 1101 .ox •111 = l/D!PTH• ,5 •J18Jl •J1T7l .1,1•2 eJ1JOO •21017 .,901 ,802 J,Uft 4,041 ~ in ,n ,n ,n ,,. ...... , ...... , .n ·"' I/DEPTH• 14 •21'1l4 -21611 •Z1541t •21l4l •1 e120 •1614 I'"" 21181 l18l6 -1,u l 10I 1,01 1,u ·" ...... , ....... 1tl ,n 
I/DEPT HI .s •1.102 •l1814 •1172' •l 11Hl •S.1'11 .,451 ,ss' 1.os 1,•02 

l 11' t ,JI 1,JI 1,JI t .n ..... u ..... u 1.21 t1U I/DEPTH• .z •t.141 •l1lal •l ,01t .,,as •-. '121 •1282 1218 ,tot 1 e l'1l 
l .n 11!1 1,51 1,!l ..... 0 ....... ....... ....... 1,01 

SID!PTHll 11 .,145 •e5S6 •tilt .,1171 •1s111 •• u• ,101 ,1129 ,157 ••••••• ...... , ....... .. ..... ...... , ••••••• ....... ....... • •••••• l/Df PTHI ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo 1000 1000 ,ooo ...... , •••••u ...... , ..... u ••••••• ••••••• ...... , ...... , ••••••• 



CAI£ &d 

TABLE Y•DIM!N8IONL£8S DRAG 'ORC! C0'4PON!NT 'IELD,,,.or,tN!D IN !OU AT ION CH> 
TH!TA ' .o 10,0 zo,o !10 10 H10 n·,o 100.0 uo.o uo,o 
UA/HUGHT• ,,,. 1H4 ,oto ·""" .:uo ,0•1 •1lU •• sn .. ,, .. .. ,. '•°' "·" J,OI ., .. , •Hell il10I •l••I • .,,JI 

SUR,. Cl 1,0H 2,ost l ,80!5· ,, ... ·'•" ''°' •100 ... ., .. •t,Ut ,u •101 •1!1 •tell •1181 •l,AI ..... *I •l 10I •• u 
S/DEPTH11t10 t 1SH '·'"° 11402 letH .na .100 

•t,JI •leJI .1,01 •lell •l191 ••••••I I/DEPTH• ·' ,a., ·"'' ,1., 1HO 1JST ,on .,021 •1IOT .... , 
e,JI •,SI •••• •,51 .,a1 ...... 1 ...... , ·•ell •1.U 8/D!PTM• ·' ,au ... , .•u .ne • t ,., .012 ·•1011 •1180 •·,17• .n ,11 ... ,H .n ...... , ...... , 1JI .u 

8/DEPTH• ,, ... , ,al' .u. .-zoo .uo .ou .,ooe •1U7 •1Z•• 
'•'' '•"' 1,11 l.H ,,,, ...... , ...... , 11!1 l 1JI 

S/DEPTHI •• 11'1 ,, .. ,U! ,111 .o.s .oto •• on •108' •• 111 c.: 1,n 2,11 1,11 1.11 ...... , ...... , ...... , ...... , 1,sx = 8/0£PTHt· ,, ,OH -,oo ,078 ,0•1 10S7 ,ou .,oos •tOH .,o .. 
~ ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... 1 

11/D!PTH• •" 10H ,05' .oa. ,on 1022 1004 •• 002 .,us ... oss ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
l/DlPTHt .1 ,ou ,no ,ua ,on .ou ,ooa •• 001 •10l8 ·•10Jl ...... , ...... , ''''"I ...... 1 •••••*I ...... 1 ...... 1 ...... , ...... , 
8/D!PTH• .2 ,ou .ou ,01• ,ou 1007 .oos •• 001 ·•10SO .•• ou 

...... 1 ...... , '''***I '''"*I ...... , ••••••I ...... , ...... , ...... , 
I/DEPT Ht ·' ,ooa ,ooe ,OOT ,oo• ,oos .oos •• ooo ·•100S ·•100I ....... ••••••• .. .... 1 ••••••• ...... , . ...... ...... , ••••••• . ...... S/Dll'TH" .o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo 

••••••• ...... 1 • •••••• ••••••I ...... , **'***I ...... , ••••••• ••••••• 



CU[ 8el 

TABLE YI•DIM!NIIONL(SS tN!RTIA FORCE COMPON[NT Fl!LD,, •• DE'I~fD IN !QUATJON Cl•> 
THETA • .o 10.0 20,0 JO,o 5010 75.o 100,0 uo.o uo,o 
[TA/HUGHT .. ,sso I !Jiii •••• 1441 1310 ,oo ·•1116 .,373 ••••• •·JI •.n "·'' J10I •31•1 •H181 2,,0I .z.•1 •7,JI 

IURl'ACE. ,ooo l 1i!H 21446 s,uo 5,ztz •• 2o:s 5196'1 J16S5 ,ooo ...... , l ,ZI 1 ,ox .11 •• u ··"' •t,n •1JI ...... , 
s/D!PTH•t.o 1000 11091 z,10 Jel:H ll180J •• ou 

•*****I ·" ,51 ,41 ,n .,01 
SID!PTH• ·' ,ooo ,.,,. i,•u 2,292 ·3,510 41U4 41501 219J8 ,ooo 

••••••• ,81 ,81 ,11 .u •'" ,a •• 21 ******I 
SIDEPTl"I• ,8 ,ooo 1581 11144 11'-72 21562 s,u2 J,296 l1152 ,ooo ...... , 1,u l 111 l1ll 1101 ,81 • 71 ,41 ••••••I I/DEPTH• .1 ,ooo 1422 18li l 1Zl7 t 18'5 z,ssa 2,1o:s 11!5?1 1000 

...... 1 le!ll le51 1,u 1.n 1,JX s.n I 10I ******I 
S/DEF'TH• •• ,ooo ,10• ,60l ,set t ,nt 1170• 11743 11141 ,ooo 

~ ...... , ...... , 1,n l 181 1171 1,n l 161 1151 ...... , = SIDEPTHll ,5 ,ooo .11• ,43,! ,Ul 1969 1,2C?4 t 1251 .uo ,ooo 
CJ1 ...... 1 ...... 1 z,11 C!,U 2111 a,u 2,ox 1191 ••••••• S/D!PTH• . " ,ooo 1154 ,JOJ 1444 • .et ,Sitt ,ee1 .ne ,ooo ...... , ••••••I '*****I 2,!51 z,u 2,01 2,111 !1JI ...... , 

I/DEPTH• ,J ,ooo ,1011 ,ao, ·'" ,460 ,sez ,5'5 1Hl .ooo ...... , ...... , ...... , ...... , z,n 2.11 2,n 21H ...... , 
siDEPTH• ti ,ooo ,o•4 1U6 ,us 1184 ,:559 ,J68 1241 ,ooo ....... ...... 1 ••••••• ••••••• ...... , 2,n 21H ••••••• ••••••• S/D!PTHll 11 ,ooo 10Sl ,060 ,088 , U5 1171 1175 1S15 ,ooo 

..... u ••••••• ....... ***'*'I ••••••• ••••••• • •••••• • •••••• ••••••• S/Of PT~• .o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ....... ••••••• ••**'*I **••••I ••••••• ..... u • •••••• • •••••• .. ..... 



CAI£ l•A 

TABLI Yll•DIMENl10NLEIS DRAG MOMfNT COMPONENT 'llLD.,.,D£FlNED IN £QUATION Cit) 
THlfA ·• ,o 10,0 ao,o so,o 10.0 u.o 100.0 uo.o uo,o 
!TA/HUGHh ,na '"" 1194 1441 .sso 10'1 •• u. •• sn ••••• ••SI 6,0I "•'' S,OI •S1H •H1H HeOI ·•l1H a?,SI 

IUR,ACf ,,us ,,, .. l eS78 11300 ,.ss ,nz .,ue ••• u ··''' ,II •• u ··" •l ,JI •S,JI ••1S1 ....... .,,,. •• u 
l/D!l'TH•110 l1Hl 11181 laUIJ ·"' .su ,OH 

•t1U •l1H •ten •l1H •Z1H ...... , 
1/DlP-t-M• •' .•sz •• u 1558 ,us .uo ,ou a 10t9 .. ,,., .... ., 

.,n .. .,. •••• •••• •till . ...... . ..... , .1.21 .1,s1 
l/D!PTHll •• ... , .a•o ,au ,U4 .us .020· .,oo• •• us •• an 

,11 ,11 ,ax .u •111 ....... .. .... , •1 ll .,111 
l/D£PTH1 . ., ,sao .u• .u. ,us ,na ,oo• ·•. 004 •1082 .,an 

l,U 1121 1.u l1U ...... , ...... , ...... , ...... , ,II 
l/D!PTH• •• ,on .ou 10ST ,ou .021 ,0011 •• 002 •10J8 ·•10'41 

"' ....... ...... , ....... .. ..... '"'*" .. .... , ...... , ••••••• ...... , = l/DIPTMI ,5 ,or. .ou ,oi. .022 .ou ,ou .• ,001 •• 011 •• ou 0) ...... , •••••ti ....... "*''*' ...... , ....... . ...... ....... ....... 
8/D!PTHIJ . " ,ou .ou ,011 1010 1005 100l .,ooo •1008 .,ou ...... , ...... , '""*'· ...... , ...... , ....... . ...... ....... ...... , 
l/Df PTH• ,, ,005 ,009 ,OO! ,0011 ,oo! 1000 .,ooo •• oos .,005 ...... , ...... , ....... • •••••• ....... .. ..... ...... , ....... . ...... 
1/D!PTHIJ 1l .002 ,on 1002 ,001 1001 1000 •• ooo •100l .,002 

••••••• ...... , . ...... ...... , ....... ....... • •••••• .. ..... ••••••• l/DEPTHI .a ,ooo 1000 ,ooo ,ooo .ooo ,ooo ... ooo .,ooo .,ooo 
...... 1 ••••••I ....... .. ..... ...... , ...... , ...... , ...... , .. .... , 

SiDIPTH• ,o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo ,ooo ,ooo 
***'**I ••••••I **'***I ******I ...... , ...... , ...... , ....... ••••••• 



CASE 8•A 

TA8L£ Vlll•DlMENllON~ESS INERTIA MOMENT COMPON!NT F!lLo •••• o~FlNfD JN fQUATION Cl8) 
THETA • ,o 10,0 20,0 so,o so.o n,o 100,0 U010 180,0 
fU/HUGHh ,5l4 ,5a4 ,494 ·""' .:uo ,n1 •1ll6 .,373 .,466 

•• n 6,0I 4191 3,01 •St6l •SZ,81 l510l •Z16X •711' 

8UR,AC~ ,ooo ,9J6 1. Si!] 2,618 31807 4,424 41155 2a4'55 ,ooo ...... , 1,:n 1.01 ,51 ... , •t,n •1191 •181 ...... , 
81DEPTH•l10 ,ooo ,111 11518 z,218 la JO 4alft'T ...... , ,n .u .u •111 •a5l 
siof PTH• ,9 ,ooo 1491 1966 t .412 2et6l 21u1 z. 770 l 1803 ,ooo ...... , .u ·"' ·"' .n •• 01 .,JI ··'' ...... , 
I/DEPTH• i8 ,ooo ,so1 ,604 ,ees l eJSl 1,105 l aU7 l t 133 ,ooo ...... , in .n .n t61 • 411 11' .,u ...... 1 
S/D!PTH!!i ,7 ,ooo • t88 .uo ,541 ,ue 110"5 11066 1n6 ,ooo ...... , ...... , 1,u 1,01 1.01 ,81 .n .51 ••••••I 
S/Of PTH• 16 ,ooo 1lU .uo ,Jl1 a49J ,uz 105 1415 1000 

~ ...... , ...... , s,u 1.0 t 141 11 !I Sell 1101 ...... , 
= S/D£PT"4• .s ,ooo 1064' tll6 1184 t282 1356 ,JU .us ,ooo 
-.;J ...... , ..... u ...... , ...... , S.81 1111 1.u 1.sx ....... , 

S/Df PTH• 14 1000 1034 100 ,099 t151 .1 '11 ,196 .ue ,ooo ...... , ....... ....... ••••••• ...... , . ..... , ...... , . ..... , ...... , 
SIOf PTH• ,J .ooo ,011 ,Ol:s 1048 1014 ,ou 1095 1062 - ,ooo ...... , ....... ....... . ..... , ....... . ..... , ...... , ...... , ..... u 
SIOEPTH• 12 1000 1001 ,ou ,019 1029 ,on 10J8 ,us ,ooo ...... , ..... u ...... , ....... ...... , . ..... , ....... ...... , ...... , 
S/DEPTH• 11 1000 .002 .oo:s ,004 ell07 1009 ,009 ,006 ,ooo ...... , ••••••I ....... ..... o: ....... .. .... 1 ...... , ...... , ...... , 
SiDEPTH!IJ ,o ,ooo ,ooo ,ooo ,ooo ,ooo 1000 ,ooo 1000 ,ooo ...... , ...... , ...... , ..... u ....... ...... , ...... , ...... , ..... u 



CAI! 8d 

TABLt ll•DIM!NSIONL!SS D'tNA"41C PREISURl CO~PONENT FlfLD.1 1,DEFINED IN EQUATION (l9) 
THtTA • ,o lO,O lO,O so,o 5010 15,0 100,0 uo.o '180,0 
ETA/HEIGHT• ,'5J4 ,524 ,494 ,441 eSld ,on •1lU •al?l .,o•e. 

61JI •• ox 4,91 s,ox •3e61 •)2,81 as.ox •i!!tH •?,JI 

SUR, ACE 11068 le047 ,968 ,eo .ud 1195 •• n1 •t746 •• 02 
1.u 1.01 ,ex ,51 ··"" .1,ax •• ox .u I"" l/D£PTH•t10 ·'J' ,9U ,878 ,803 .578 .u2 
·"' ,n ,n ,JI .• ox., .1,:n 

SIDEPT"4• ,9 • 102 ,690 ,n1 ,602 1113 1154 •1163 •1596 •,766 

·" ,.,, ,u ,bl 
·"~ 

.,71 1,u 131 ,u 
8/Df PTH• ,a ,5a] 1514 ,oCJo ,450 1!2 I 1i!1 •• 111 •t43C? .,ss1 

1,01 1,01 1.01 ,91 in ··'" 2131 1 t ox ,ex 
SiDEPTl-4• .1 ,J8CJ ,383 ,:s6s • ::ne. .2u 109) .,079 •• s1s .,ooa 

t ,41 l ,4" 1,41 t ,:n t .us .u s,u leH 1,n 
I/DEPTH• 16 ,290 1186 .an ,251 1t8. ,011 .,o5e. •1231 •,Joo w 1181 i ,n t,81 1,n t ,51 •"" 4101 i!tSX i!!. 21 ' = S/DEPTH• ,5 ,zie .z1s ,2ois 1189 tl40 ,055 •1041 •elU .,224 = 2.21 2.n 2,n 2,11 t.91 ,61 ...... , ltOI 2,91 
8/DEPTH:s ,4 .1&7 1U4 1157 1144 .107 ,042 .,o:so •1130 •• 110 2,u 2,n 2,u 2,51 2.n ••••••I ••••••I 1,ax J,U 
S/O!PTH• ,3 • u1 • tii!IJ 1Ul • 11 l .oe4 10111 .,021 •• 101 •1 lll 

1.01 l.01 2191 2,91 21SI ...... 1 ...... , 411>1 4131 
S/OEPTH• ,2 ,SOT , 106 110! ,09l ioe.t> ,028 .,019 •1083 •1108 

31JI 3,JX 313X l,U 2181 ...... , ...... , 'h3" 5,01 
S/Df PTHll .1 ,094 1092 ,088 .oa1 .oe.o .ozs w,Olb •• 012 •1094 

i,tt1 J. 61 3151 3,41 3eOX ...... , ******" 519X 5,51 
S/0f PTl1• .o ,o,o ,088 ,084 ,078 .osti 10il •• 015 •1069 .,090 

1,11 3,U 1,u 3,51 3eU ····••I *****U 6,U 5, n; 



THETA• 

CAIE l•A 

TABLE X•VARIABLES DEPENDING ONLY ON PHASE ANGLE 

,o Jo,o so,o 11.0 too.o sso.o 110,0 

ft> DIMINIJONLlll KJNIMATJC ,RE! euRFAC( BOUNDARY CONDITION [RROA 
LINEAR WAV£ THEORY R[PR!IENTATION,,,, DE,INID IN EQ.CJS) 
IUR,AC! · ,ooo ,ooe ,ot• ,01• ,oao .oo• •• oo• •• 011 •1000 

(I) DIMENllONLEIS KINIMATIC ,Rf! IUR,ACl BOUNDARY CONDITON ~RROR 
ITREAM 'UN~TION THEORY REPREIENTATION1e11 Dl,IN!D IN EQ,~J') 

IUAFACE 1000 1000 e 1 000 ,OOO e,000 1000 •1000 ,000 1000 

(J) DlMENIJONLlll DYNAMIC ,REE SURFACE BOUNDARY CONDITION !AMOR 
LINEAR WAVE THEORY R!PR!IENTATION,,,, DE,IN!D IN fQ,(J6) 
suRFAcr .• ,oea .,02• .,020 .,011 ,010 .010 ,02• .,oto •• os1 

CG) DlMENIJONLEtl DYNAMIC 'RlE SURFACE BOUNDARY CONDITION ERROR 
ITR!AM 'UNCTION THEORY R!PR!l!NTATION,,,, DEFINED IN EO,iJT) 

IUR,ACE - 1 000 1000 1000 ,ooo ,ooo ,ooo ,ooo .,ooo •1000 



CUE ll•A 

TAIL! XI•OY[RALL WAYI ,lRAMETERS,,. DO NOT DEPEND ON PHASE ANGL! OR ELEVATION 

cl) OIM!NIJONLlll WAVE LENGTH 
DEfJNEO IN EQUATION CJ?) 

1,ou c S1H) 
(2) DtM!NIIDNL!ll AVlRAG! POTENTIAL ENERGY 

Dl~IN!D JN EQUATION CJI) .... ( ··••> CJ) DIMENSIDNLEIS AY!RAG! KINETIC INERGY 
DE'lNED JN fQUATION CJ9J 

,902 ( •1191) 
'") DtM!NllDNLEIS TOTAL AVEREG! ENERGY 

DlflN!D IN EQUATION (110) - .••a c .1.111> 
(5) OlMENS!ONLlll TOTAL AYERAG~ INERGY FLUX 

D!FtNED IN EQUATION (41) 
,121 ( ··"> ,,, DIH!NllDNL!ll GROUP vrLOCITY 

c,.J DEFINED IN EQUATION (42) 
CD ,9U c ,51) = (1) DIMENIJDNL!IS TOTAL AVERAGE -MOMENTUM 

O!FtNED JN EQUATION (4J) 

·"' c ··"'> (8) DIMENIJDNLEIS TOTAL AVERAGE MOMENTUM FLUX IN WAYE DIRECTION 
DEFINED IN EQUATION (44) 

.sn ( 1,21) ,,, DIMfNIIONLEIS TOTAL AYfRAGE MOMENTUM FLUX TRANSVERSE TO wAYE DIRECTION 
DIFINED IN [QUATJON C45) 

.ou ( 6Te ti) 



CASE 8•A 

TABLE Xl(CONT)•OV!RALL WAVf PARAMETERS 111 DO NOT DEPfND ON PHASE ANGLE OR ELEVATION 

• (lO) DIMENSIONLESS ROOT ~FAN SQUARE KI~EMATIC FREF SURFACE BOUNDARY CONDITION FRROR 
DEFINED JN EQUATION (46) 

LINEAR 101i912 STRFAM FUNCTION 1 000000 

Cll) DlMfNllDNL!SS ROOT MEAN SQUARE DYNAMIC FREE SURrACE BOUNDARY CONDITION fRROR 
Dl,INED IN EQUATION (47) 

LINEAR .oaJ21s STREAM FUNCTION ,000039 

Cl2) DIMENSIONLESS MAXJMU~ KINlMATJC ~REE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION C46J 

LINlAR 1020919 STREAM FUNCTIPN ,000000 

(13) DIMENSJONL!IS MAXIMUM DYNAMIC ~REE SURFACE BOUNDARY CONDITION ERROR 
DE~IN!D IN EQUATION (41) 

LINEAR 1036810 STREAM FUNCTIYN 1 000061 

Cl4) DlMENSJONLESS KINEMATIC FREf SURFACE BREAKING PARA~ETER 
DEFINED IN EQUATION (48) -

LINEAR el51J41 STREAM FUNCTIQN 

(15) DIMENSIONLESS DYNAMIC ,REE SURFACE BREAKING PARAMETER 
DfFJNED IN !QUATlON (4q) 

~lNEAR 11i8825 STREAM FUNCTID~ 



CAil 898 

•TH ORDfR STAfA" FUNCTION WAY£ THEORY 
DE'INlTIONS 

LO • DlEP WATER WAVl LENGTH, CALCULATED FROM LINEAR WAV! THEORY, L01(Gl•,Z8Jte>•T••z 

H a WAY! HEIGHT G • GRAVITATIONAL CO~ITANT 
T • WAY! P£RIOD XCN> • NTH ITR!AM 'UNCTION COEfFJCI!NT 
DPT • WAT!R D!PTH L ·a WAYE L!NGTH 
PSI w YALU! 0, ITR!AH 'UNCTION ON TH! 'R£! ~URFACE 

WAVE CHARACTERISTICS 
HILO • ,OIS•TG DPT/LO a 14''''' 
H/DPT • el•T••• 
L/LO • t,05•110 P•Jl(G•H•T) • ..oo•esb 
LISTING 0, DIM!NS!ONL!IS STREAM FUNCTION CO~fFICIENTS 

X( UIC_H•T•G) • 
XC S)ICH•T•G) 11 
IC( •>ICH•T•G> • 

•,t1u1a.02 
··'''"'•08 •·l••11a.u 

X( 2)/CH*T*G> ' 
XC 4)/(H*T*G> I! 

•,4130.J.09 
•,OHO•U 



tASf. 8•8 

TABLE I•DIM!NBIONLESS HORIZONTAL YEl.OClTY COMPONlNT FIELD •• ,,DE~INEO IN EQUATION (21) 
T~ETA • .o 1010 zo.o 10,0 so,o '75,0 100,0 13010 180,0 
EU/HEIGHT• ,570 ,555 ,514 ,450 ,us 1061 .,ue •1356 .,oo 

12,z1 u .:sx 8,5' 1,91 •U1U •t to,n 36,91 .'7,61 •16,21 

SURFACE a,ou J,qu J,fJ46 JelSl 11158 17i6 .,sa5 •11880 •l,338 
•2,U •l,61 .11,01 •61U •ll1ll .. 20,21 151 .4,91 eJ,51 

S/OEPTH•i.o J,005 21956 2,811 2e577 11876 1706 
•G,81 .4,91 .5,31 eS,91 •7·"1 et5,41 

SIOEPT~• ·' 2.22s 2,t,o a,oas l 1'H4 lt40l ,sn •1411 .1 ,u2 .2.1se .,,,, .J,51 .s,e1 .0,21 ,.5,71 •tt.01 2,ax .s.s1 !16 111 
S/O!PT"4• 18 s ,694 11628 11550 t,425 11041 ,GOT •1301 •l1l49 •l 16U 

•t,91 •2101 •21il •2.CJI •1151 •71.Jl 2181 .3,41 e4,n 
siDEPTH• • '7 1,z:u 11215 11158 11065 I 76(1 ,308 •1222 •1935 e1.2u 

•• 21 •131 .,111 ··"' •t.41 •41 l l 1,21 •l ,31 •1·'" 
51,,f PTH• 16 1921 ·•12 ,8'10 ,eoo ,591 ,233 •1165 ... 1011 .,tis 

w 
t ·'" 

le51 1,n i ,:n 181 •1121 ...... , 181 ,SI 
c.o SIDEPTH• ,5 ,101 169l 1660 ,608 e44• 1178 •1124 •e536 e,69T w J,Cll '·"' J,41 J,31 2191 ••••••I ...... , 2191 2,61 

SIDf PTH• •" ,54) ,U4 ,510 ,469 1347 ,138 .,096 •e4141 .,53, 
5 ·"' '·"' 5,U s,n 5,01 ••••••I ...... , s.01 4,81 

S/DEPTH• ,] ,u1 ·11124 ,005 ,313 ,!16 1 llO •1076 ··'"' .,429 
7 1 411 T,41 11n '7,31 711' ~*****I ••••••I '71U &,91 

siOEPTH• 12 ,Hf ,J5Z 1S36 ,!09 1229 ,0,2 •,063 •1213 .,356 
•• u '·11 9,U ,,u 9101 i**""' ...... , •,01 8,81 

~IO!PT~• • 1 ,Ju .su 1197 .zu 11!01 ,081 .,oss •• 202 .,11s 
to, o 10,u 10,u 10,u 10131 1nun1 ...... , 10e31 10121 

S/Df PTH• .o ,102 1199 ,284 1262 •l•4 ,078 .,053 •1231 .,lOl 
l0,91 1014" 10,n 10,n ••••••I ~ ..... I ...... , 10,ex 10, u 



CASE 8•8 

TABLE Il•DlMEN8IONLESS VERTICAL V!LOCIT\I COMPONENT FJ!Lo •••• oiFlNEO IN EQUAT~ON (22) 
THfTA • .o 10,0 20,0 so. 0 5010 75,0 too,o 130a0 180,0 
ETA/HElGHTs ,S?o 1555 1514 ,450 a28~ .ou •t l l8 •a:S56 •• 010 

l2 1 U l l eJX 8,51 :S,91 •UaU •llO,ql .Sti,91 .1,u •lf>,U 

9U~FACf ,ooo .111 t,Jh l,922 2t66b 2,•u z,ue 11 !5Jl 1000 ...... , ,51 .,ex •2,71 •6a91, •10,41 •l01U •'1141 ...... , 
S/DEPTH•ttO .ooo 1iu1 1.00 115ltl 2.so2 2a85l ...... , .2,n •2191 •3,Jl ·"·"'& •61JI 
S/DEPTH• ·' ,ooo ,389 1 Tb"5 11115 1169 21 l tl 21 li4 113U ,ooo ...... , •21 ll .z,u •2,51 •3131, •4.til •6101 •Tin ...... , 
S/D!PTHl!I .s .ooo 11eei ,5ti2 1820 la24CJ 11560 115'75 t.Ol 5 ,ooo ...... , •l1!X .1.s1 •l a5l •2tOl8 .s,01 •4101 .s,ox ...... , 
8/D!PTH• .1 ,ooo ,zo• ,ou ,eioz •''1 1a150 lal64 • 152 ,ooo ...... , 11 1 11 •• u .,:n •• '71' •1·"' •2121 •S.Zl ...... , 
S/DEPTH• 16 ,ooo 115) .sot i40 • ,,., 2 ,eu ,ass 1554 ,ooo 

w ...... , 11 ll l 10I ·'' •• x .u ··'" .i,zx ...... , 
~ S/DEPTH• ,5 ,ooo I l 11 1ZU .:us 14811 I ti l l ,ut 1403 ,ooo 
~ ...... , **'***' 2,21 z,u 119' laH s,u .u ...... , 

8/DEPTH• I" ,ooo ,018 ,us 1226 ,105 104 • 441 1287 ,ooo 
••••••• ••••••• J,JI J,31 :S1U Z181 2151 z.u .. ..... 

S/D!PTHI ,J 1000 1053 , 105 , 154 .us 1296 1lOl ,190 ,ooo ....... ..... u ...... , 4 1 21 11,u J,91 31H 3,31 ....... 
llD!PTHI el ,ooo ,o:n ,OH ,095 a146 1184 , 187 1122 ,ooo ...... , ...... , ...... , ...... , 41CJI 4,71 4,51 ...... , ...... , 
8iD£PTH• 1 l ,ooo ,ou ,Ol1 ,046 1010 1088 ,on 1058 ,ooo ...... , ******I ...... , ...... , ••••••• '*****I ...... , ...... , ****"*I 
8/DEPTHa 10 ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... 1 ...... , 



.... 

CASE 8e8 

TABLE lll•DIMENSlONLESS HORIZONTAL ACCELERATJON CO~PONENT fIELD 111 1DE'INFD IN ~QUATION C2l) 
THETA • 10 1010 2010 1010 so.o 7510 100,0 U010 180,0 
EU/HElli11Ta ,s10 ,55'5 ,514 ,050 1l85' 1061 •1UB •1JS6 • 14SO 

12121 l l 13' 81SX J,n •121U •ll0,91 Jo19X .1.ox •!11 121 

SURFACE ,ooo 41 UO ,,ou l216Cll U 1 t 96 18,U5 161071 91450 ,ooo ...... , sin 4,01 11411 •4e31 •9,81 •11171 •10121 ...... 1 
SIDl'.PTH•ltO ,ooo 31481 •1eu fl,8'7 u.e.z9 18,070 

····••I l,151 l,ox in •21U •517X 
81DEPTHll. •' ,ooo a,no 4,974 7,234 tn1916 U14So lS1JU 81452 ,ooo ...... , ~ t, ti ,81 ,ax •t,41 •l·'' •61U •10131 ...... , 
SIDEPTH• ,8 1000 118!18 3,Hz s,s20 81067 10,002 101019 ,,,su ,ooo ...... , l ,41 1121 ,ex •1SI •212X •41U •6181 ...... , 
SID~PTHll ,1 1000 1.nz 211»99 J19lo S1fl90 11469 11525 41836 ,ooo ...... , 2,u 2,01 1111 ·'' .,41 ·~·81 •3171 ...... , 
8/DEPTH• ',, 1000 11022 21011 21ns lh479 s,on 11»11 31671 ,ooo 

c.tJ ...... , Jiu J,u Z19X 2141 1151 15l •191 ....... , 
tC SIDEPTHll ,s 1000 I 7f)9 11515 21213 31384 41254 4,323 i18lO 1000 
U1 ...... , ...... , 4,U 4,41 4101 J14I z,n 11H ...... , 

SIOEPTH• 14 1000 1590 1.1•2 11698 !1602 J128l 3.346 21185 ,ooo 
..... u ..... u o,u 6,01 s.ex 5,41 4,91 o,n ...... , 

SIO!PTH• 1J 1000 105 ·'" s,J41 z,ose 2160) Z1b6J 11146 ,ooo ...... , ...... , 1,n 1,81 7161 7,31 1,01 o,u ...... , 
S/D!PTHl!I .a ,ooo 1184 1157 11108 1.102 21158 2,2u 1'056 ,ooo ...... , *'***•I ...... , 9,41 q,JX 9,U e,u 8,n . . ..... , 
8/0!PTH• • s ,ooo ,n8 ,666 1975 t,501 1,906 l,9S8 11292 ,ooo 

n••••I ...... , ...... 1 so,u 10151 10,41 10,n io.u ...... , 
S/Df PTH• .o 1000 ,121 16:57 ,933 11036 11824 l187ft tine ,ooo ...... , ...... , ...... 1 11,01 11.01 10,91 l0,81 l o.u ...... x 



CASf. 8•8 

TABL£ IV•DlMENStONL!SS VERTICAL ACCELERATION COMPONENT 'lELD,,,,OEFlNED IN EQUATION (24) 
TlilETA • ,o 10.0 20.0 S010 so.o s n,o 100.0 uo.o 180,0 
ETA/HElGHTs ,no 15'55 ,514 ,oso ,28. 1061 .,ue •• :ss• • 1 4JO 

12,u u.n 8,5' s.in •12161 •l 10191 J6,•I .7,61 •16 1Zl 

SUR, ACE: •11,699 •l7116l •l'51UO •13.lll 
I 

• ., '\9'7 e4Sl 1,zu 141559 16,997 
Cl,91 o,u 2,•1 ·'' •3191 ...... , •l0,71 .&,61 .1,11 

8/D!PTH• 1. 0 •14,6l8 •14,101 .• 11,nz •ll 1761 •7eU2 ,280 
leOI ,n ,21 .,11 •0101 ...... 1 

S/D!PTH• ,9 •1t ,S98 •tl ,363 •l0166ct .9,508 •61226 •e756 'St 091 l21fiOS ss,no 
,11 •101 .,01 •l 1 ll •:S1flll ...... , .,,.,, .9,U •10,7' 

I/DEPTH• ,a •&,•ez .8,814 .a,:sa .1,so• •5t100 •l 108!1 s,z•is 819C>l 11,1;n 

·" ,ox •,JI .,ex •2171 •Ue61 •t10X .5,91 .1.21 
&/DEPTH• • 7 •f),80t ••,no •61S60 .,,.,.,. •41027 •l 1081 Zelll 6eJ9l e,ozq 

'11 ,61 ,u •• 01 •le41 •8,01 le 11 .1,11 .0,11 
SIDEPTH• t6 •!e lll .5,ooa .4,785 •Cl,36:S •:Seoc;iS •1951 1,ou 41567 5,787 

Col) t,SI 1,n l 1JI ·" •• 11 •4e81 2,•1 .1.11 •t ,91 
(.() 8/DEPTHll ,s •J. 783 .1.120 •S.535 •l.ZJ2 •21JZO •• 111 ,94S 31249 4, 145 
C"> 2,11 21n 2111 2,ox 1121 ...... , 4141 ,ex ,21 

S/D£PTl1• tO •2. '18 •i,611i .2,54s .2,s:so •te686 •1589 ,uo 21275 2,917 
J,41 J,n J,JI s.u 2.01 ...... , ...... , z,ax 1,n 

siDEPTH• ,3 •11867 •118:$7 •11748 •11603 •le111 •1421 ,010 le'U4 l,974 
o,sx 4121 o,zx o,n s,s.: ...... , ...... , J,61 3,zx 

S/DEPTH• .2 •t,lf»S •letGT •leO'f2 •1.002 •e7)2 •• 210 .2111 ,lfoT 1.2a1 
5,0I 4,91 4e'fl a,n ....... ...... , ...... , 4161 41ZI 

SIDEPTH• 11 .,559 •1551 .,slo .,482 .. 1'52 •1131 e llb .as1 .~e:s ...... , ...... , ...... , ...... , ••••••l ...... , ...... , ...... 1 ...... , 
SIO!'.PTH• ,o ,ooo ,ooo ,ooo ,ooo .ooo ,ooo 1000 ,ooo ,ooo ...... , ••••••I ...... , ...... , ........ ...... , ••••••I ...... , ...... , 



CASE hB 

TABL~ V•OIM!NSlONLESS DRAG ,ORcr COMPONENT 'lEL0,, 1,0EFtN!P IN EQUATlO~ (25) 
THETA • ,o io,o 20.0 JO,O so.o '75,0 100,0 uo.o uo,o 
ETA/HEIGHT• ,!To ,555 • 514 1450 1!85 '06 t ., ue ··JS• .,430 

1212' u.:n '·'' J,U •tlt6~ •1101111 J•.•I •7t61 •t•,21 

IUR,AC~ 21'708 21584 2,245 11'7'74 180T 109& •1045 •1618 .,,.b 
,ox •,81 .1,n •6181 •lltll ••••••I ******I .2,n ,61 

SID!PTHU 10 l 1'5S8 t ,489 l1JSO ltU9 1ftl2 ,091 
•4,fll •4ti'71 •!a2X •5,91 •8tftl ...... , 

SI DEPTH• ·' 18'59 ,ui ,'756 ,.,, ,]46 ,053 .,oza •tCl92 .,82b 
•1,21 •1111 •l 161 •Zell •410l ...... , ...... , •la81 •5,41 

SIDEPTHJ •• ,4&e. ,4'71 ,4aa ,Jb2 1197 ,011 .,01e. •ti?80 a,472 
a,sx Zall 2,01 1111 tll.1 ••••••I ...... , 1'!11 •,bl 

S/D!PTH• 1'7 ,zn .zu 1246 ,20• 1114 1018 •100• •1lb2 • 1ZT4 
!1,9' 5,81 '·" '·'' ...... , ...... , ...... , 4,H 3,91 

SI DEPTH• •• ,ua 1159 , 1414 ,122 ,q6T ,011 •• oos •1095 •, u.11 
~ ,,41 '·"' •.n **'*'" ..... ~, ...... , ...... , ...... , e,ox 
c.o SIDf PTH• .s ,098 ,on ,086 ,on ,q40 ,006 •• 001 •105'7 .,097 
-.J ...... , ••••••I ...... , ...... , UtU'!I ...... , ...... , ...... , ******I 

S/D!PTHl!I . " ,OS9 ,058 ,osz ,044 .~24 ,004 •1002 •1015 .,os• ...... , ...... , ...... , ...... , ••••*fil ...... , ...... , ...... , ...... , 
S/D!PTHl!I el ,OJ• .us ,O]! ,021 ,q15 ,002 •1001 •1021 •,Oh 

**'***I •••••ti ...... , ...... , ...... ii ...... , ...... , ...... , ••••••I 
1/Df PTH• .2 ,ozt ,020 ,ou 1015 ,qoe ,001 •• 001 •10ll •,OC!O 

'*'***I ******" ...... , ••••••• ..... ~, . ..... , ...... , ...... , ...... , 
SiDEPTt4111 •• ,oo. ,on ,008 ,001 ,qoo ,001 .,ooo •• ooei •10oq ...... , ...... , ...... , ••••••I *****'ii ...... , ...... , ...... , ...... , 
I/DEPTH• ,o ,ooo ,ooo ,ooo ,ooo · ,qoo ,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... 1 ***•*fil ...... , ******I ...... , ...... , 



CASE S.8 

TA8LE Vl•DIMENIJONL!SS INERTIA l'DRCf COMPONENT 'JILD 11 ,,D~'?NED JN EQUATION C26) 
THETA • ,o so.o 10,0 10,0 5o,d 75,0 100.0 uo.o 18010 
fTAIHUGHT11 1110 ,555 ,saa ,450 .~85 ,061 .,u8 •1356 .,oo 

l!1U 11131 '·" .,, .. •Ue~I •110,n Jb191 •7e61 •16,il 

SURI' AC[ ,ooo l14'J 218H 11,ose 516ll 61211 51652 le2U ,ooo ....... '·" 41U 1,u •l 11' •4121 .o.,41 .1.21 ••••••• 
SIDfPTHlll10 ,ooo l.Sl4 2.1•0 J,t•Z 41845 61022 ....... '·" a,11 2,u 1.s'1 .,:n 
siDf PTHlll ·' ,ooo ,au 11605 11142 s.ste 41458 41!102 2.•04 ,ooo ....... J,u s,u s.n 215 113' .ox •l 111 ...... , 
S/D!PTH• 18 ,ooo ·'" 11118 t ,uo ,,.u J.195 S1Hl l1tU ,ooo 

••••••• 0,51 4141 a,u S1T~ z,n •·'' 1'7l ...... , 
·s/DfPTH• ,., ,ooo ,ose 1163 t elftl 11u• 211128 21470 S.608 ,ooo ...... , 5,51 5151 !,:n 1.01 4141 J,11 2e91 ...... , 
S/Df PTH• 16 ,ooo ,,,, ,u, ,•20 1•4i0 t. 7'7' 11815 11186 ,ooo 

w ..... *" 6161 •161 '·" ... ,' 5181 51"1 4,71 ...... , 
~ S/D!PTH• 15 ,ooo .nt ,no .. .,, l10i?O t ,aa• 1.su 1864 ,ooo = ...... , ...... , T,71 '·" '•'* '71U 6,81 6141 ...... , 

siDf PTHlll 14 1000 1 lU 1lll 1410 1Tll ,915 ,9J8 1616 ,ooo ...... , ....... 8181 e,n 816t 8141 e,u 1181 ...... , 
SiD!PTH• .s ,ooo ,us 1218 ,szo ,o9t ,uJ 16J9 14&!1 ,ooo ...... , ....... ••••••• •••• 91!1 9141 91U 8191 ••••••• 
S/Df PTH11 ti 1000 106' 1U5 11'8 .so ,S87 ,J97 1162 ,ooo ....... ....... ••••••• ..... u ....... 10,u 10,0I ....... . ...... 
SIDEPTH• •• ,ooo • ou ,o•s ,on .10 ,185 , 190 1U6 ,ooo ....... ....... • •••••• ....... • ••••••• . ..... , . ..... , ...... , ...... , 
S/DEPTHI .o .ooo ,ooo ,ooo ,ooo • o·oo .ooo ,ooo ,ooo ,ooo 

..... *I ••••••• ....... ....... ••••••• ···-···· ....... ••••••• . ..... , 



CASE Id 

TABLE Vll•DIM£NII0NLEIS DRAG MOM!NT COMPO~E~T FlELO,,,,DEFINED IN EQUATION (i7) 
THETA • ,o 10,0 zo,o so,o 5010 1i;,o uo,o uo,o uo,o 
EU/HEIGHTI ,110 ,§5' ,su 1450 .2n .0•1 .,u8 •·JS• • 14JO 

u,n 11.n 1151 ,,,, •U1H •Uo,n s.,n .1.u •l•1ll 

IURFACE; 2,119' 21J7I 21041 l1'5H 1703 ,080 •10Jft •• 1110 •,TU 
,JI •171 •S.51 •11•1 •l'J1SI ...... , ...... , •3181 ,51 

SiDlPTHU 10 1,an 1eH1 11Ul ·•38 1501 ,014 
•5,•I ••101 ••• in •T1S1 •10121 ...... , 

I/DEPTH• 1• .... ••OO ,544 ,o.o ,u• 1018 •• ozo •1:554 .,s,:s 
•2,11 •Z1•X .,,as •J,81 •51U ••••••I ...... , ., .. , .1,n 

SIDf:PTHI ,a ,Joo 12'1 , Zfll ,lZ4 ,u:t .01• .,010 •1l7l .,2•1 
,u ·" ,21 •121 ...... Ii ...... , ...... , •l 151 .2,n 

S/Df PTH• ,., , 144 1140 1lZ7 1108 ,os;• ,oo• •100'5 •108:5 . · '"' 4,ox s,n :S,81 ...... , ...... ~ ...... , ••••••I ...... , 1,n 
llD[PTH• •• ,o•e ,o•• ,o•o 1051 ,oa8 ,004 .,ooz •1040 .,0&1 

~ ...... , ...... , ...... , ...... , 
······~ 

...... , ...... , ...... , ...... , 
c.o SiDEPTH• ,s ,032 ,o:u 10l8 ,024 .ou ,002 .,001 •• 01• .,011 co ...... , ...... , ...... , ...... , ...... ~ ...... , ...... , ...... 1 ...... , 

SIDtPTHl!I 14 10U 1014 ,ou ,011 .oq& ,001 .,ooo •1008 .,014 ...... , ...... , ...... , ...... 1 ...... , ...... , ...... , ...... , ...... , 
8/DEPTH• ,J ,ooei .oo& ,005 1005 10Q2 ,ooo .,ooo •1004 .,oo& ...... , ...... , ...... , ...... , •••••O: ...... , ...... , ...... , ...... , 
S/D£PTMl!I 12 ,002 ,ou ,002 ,ooz 10Q1 .ooo .,ooo •100I •• 002 ...... , ...... , ...... , ...... , ••••••t: ••••••t: ...... , ...... , ...... , 
8/0EPTH• .1 ,ooo ,ooo ,ooo ,ooo ,oqo ,ooo .,ooo •1000 .,ooo 

...... t: ••••••t: ...... , ••••••t: ...... , ...... , ...... , ...... , ...... , 
8/DEPTH" .o ,ooo ,noo ,ooo ,ooo .o~o ,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ...... ~ ...... , ...... , ...... , ...... , 



CAI! 8•8 

TABLE Yllt•DIMENSlONL!SS INERTIA MOMENT COMPONENT FIELD.,,.DE'IN!O IN !QUATION (28) 
THETA • ,o 10.0 . ao,o JO,O 5010. n.o soo.o uo.o 180,0 
!TA/HUGHT11 ,t?o 1555 .su ,450 12 ' ,0.1 .,us •1H6 .,eJo 

u.u 1S1SI e,u , ... •t2.•f. •H0,91 J6efl .1,u ·•t•.n 

IUR,.CE ,ooo s,se1 z.ao s,uo •• ,+1 o,Jet s,eo z,oeo ,ooo ....... •·JI o, n 2,z1 •Jitl •115' ., • '71 .J,ll ...... , 
SiDl'PTH•SeO ,ooo ,ns 11IH 2,200 sa92 o,t99 

...... 1 2,ox s,11 l 1JI .o~ •ZeOI 
SiOIPTH• •• ,ooo ,o•• .•ez 1,us 2. l ,• z,10• z,u• '•'"' ,ooo ....... 2 1 51 1,n 2,01 111; •141 •2101 ·•·ll ...... , 
SIO!PTH• ,e ,ooo •"" ,617 .•01 teJ J t .Tt' s .n• leUl ,ooo 

''****I 1,11 J,u z,n 2.11 1.11 '°' •l1H · ••••••• 
8/D!PTH" .1 ,ooo •'" ,Jeo ,'555 .... , t ,ou 11081 • 101 ,ooo ....... ••••••• "·21 0,01 s ••• , z.n z.n ·" "'"" SID!PTH' •• ,ooo .u• ,228 ,s:n .sso ·'"' 16SJ 142' ,ooo 

~ ...... , ...... , 5,41 l,JI 1.01 11,n J,81 J,OI ...... , 
= 8/Df PTH• .s ,ooo ,0•1 .u1 ,19Z ,294 ,,.,, ,n• 12118 ,ooo = ••••••• ...... 1 ...... , ....... •••• ..u '·" l10I • •••••• 

aiD!PTHI •" ,ooo ,oH 107l ,104 .uo .zoa ,101 .u• ,ooo ...... , ...... , ...... , ••••••• ••••••• ... , .. , ...... , ....... ....... 
S/Of PTHll •' ,ooo ,ou ,on ,oss 1078 10'9 .101 •°'' ,ooo ...... , ....... ******I • •••••• ........ • ..... 1 ....... ....... • ..... 1 
sio!PTH• •' ,ooo .001 ,ou .ozo 10Jl ,oao ,oos .011 ,ooo 

••••••• *****•I ••••••• ....... ....... ******I ....... ••••••I .. ..... 
SIDEPTH• .s ,ooo ,002 ,on ,on t007 1009 . 10lO .oo• ,ooo ....... ....... • ..... 1 ....... ...... , . ...... ...... 1 .. ..... ...... , 
81D!PTH9' .o ,ooo ,ooo .ooo ,ooo .ooo ,ooo 1000 .ooo ,ooo ....... . ..... , ...... , ....... ••••••• .. .... 1 ....... ....... .. ..... 



CASE 8d 

TABLE JX•DlMfN$tONLESS DYNAMIC PRfSSURf COMPONENT FIELD 1111 QE,JNfO JN fQUATJDN Ci9) 
THETA • ,o 10,0 zo,o 10.0 5010 7510 10010 uo.o 18010 
ETA/H!lGHh ,no 1555 ,su ,oso 128'$ .o•t .•• ue •1156 • 14JO 

12,H 11,n e,n :Sin •121H •1101'1 ,.,,, •7161 •t•,ZI 

SUR,ACt: l11:n 11110 l10ZT .•ot 157\ elll •1z1s .,712 .,e•1 
4,71 4,n l1U 1151 •2141 ••1n •181 1'il i 1U 

S/DEPTH•l10 i8'S 1871 ,aze ,750 e51$ ,u1 
1.•1 1,81 1,51 t ,ox .,ex •10.ll 

aiDEPTH• •' ,b85 ,f)7J ,.ie ,580 ,40, .11e .,101 •1625 w,78• 
2.J1 z,n 2,0I 11H 10I •8111 ,,,u ,!51 •151 

S/D!PTH• 18 1122 15ll 1487 ,445 .St, , 1os •1135 •1455 .,§19 
! 10I l,01 Z1BI z,u ... ••••• 1 o,n 3151 z,u 

siD!'PTH• 11 ,H& 1390 1511 1340 124~ 1085 .,093 .,334 •1428 
11•1 3,U :s,u Sill S.81 •61ZI 14191 •·5X 5151 

8/DEPTHl!I •• 1102 .2•1 1283 1!5• .u, 106' •1065 •1248 .,319 
~ 0111 · 41U 415' 4121 Z1H •6121 l0151 •1" 8151 = 8/D!PTH• ,5 ,Z31 12!7 1Zl1 it•• . 111• 1055 .,047 •1186 ·• 1Z4l .... 5111 .... 5,U !510I Jill ...... , ...... 1 12181 11151 

I/DEPTH• . " 1180 1117 1 ltt• ,155 .• 11~ 1045 •• 0 :Sii •11112 •• us 
•151 ··"' 6111 5171 3161 ....... ...... , 1•1H u.n 

llD!PTH• 13 . , 143 • t "1 ,us 1124 iO'~ ,o:s• .,u6 •11tZ •• 111• 
7111 7101 6171 6121 s.n ...... , ••••••I 19171 17,91 

8/DEPTH• 1Z ,1n ,118 .u2 1101 .on ,031 •• ozt •10•J •• ua 
'·"' 7 ,51 71ll 6151 ]181 ...... , ...... 1 u,01 Z0,91 

SIDf PTH• 11 el06 1104 ,0419 10'2 • Of,~ 1oze •1018 •1092 •• 107 
8,0I 7,11 7,51 6,81 1171 ******I ttttt•I 15151 lJ1U 

SiDf PTH• ,o 1101 1100 1095 ,oea ·"'~ 10l7 •101' •1078 .,102 
8111 7191 7151 •1&1 )161 ••••••I ••••••I 1•10 U,91 



CAI£ 8•8 

TABLE X•VAR!ABLEI D!P£ND!NG ONLY ON PHASE ANGLE 

.o 10.0 1!10 100,0 

Cl) OlH£NSJONLESI KJN!HATIC fRE! SURFACE BOUNDARY CONDITION ERROR 
LIN!AR WAVE TH~ORY REPRESENTATION,,,, DIFIN!O IN !Q.CJS) 

110,0 

suR,•c! ,ooo ,044 ,oeo .101 ,o•e ,040 .,ozz .,os1 •• ooo 

(2) DIMENSIONLESS KINEMATIC FREE SURFAC£ BOUNDARY CONOITON ERROR 
STREAM FUNCTION THlORY R£PRES!NTATION, 11 , DEFINED IN !Q 1 CJ5) 

SUR,ACf ,OOO 1000 •eOOO 1000 1000 1000 1000 1000 •1000 

CJ) DIH!NIJONLlSI DYNAMIC 'REE IURFACJ BOUNDARY CONDITION ERROR 
LINEAR WAVE THiORY REPR!IENTATlON,,,, D!FlN!D IN EQ,(J&) 

IUR,ACE .,OOJ .,oJ• .,021 •• 011 .oz• .o•Z ,092 .,oJo •1081 

(0) DJMINSIONLEl8 DYNAMIC ,R!! IURf AC! BOUNDARY CONDITION ERROR 
ITRIAH 'UNCTJON TM!ORY R!PREl!NTATJON, 111 01,INID IN fQ,CJJ) 
IUR,AC! e 1000 • 1 000 .,ooo •1000 •1000 eeOOO •eOOO ,ooo •1000 



CASE 8•8 

TABLF XI•0V£RALL WAVE PARAMETERS••• DO NOT DEPEND ON PHASE ANGLl OR ELEVATION 

n> OIMfNSI0NLl8S WAY! LENGTH 
DE,INED IN EQUATION (17) 

1,059 ( 5161) 
CZ> DJM.ENSIONLESS AVERAGE POTENT UL ENERGY 

DEfINED IN EQUATION (18) 
,aao ( •4, lllO 

CJ) DIMENSIONLESS AVERAGE KtNfTIC ENERGY 
DlFINED lN EQUATION (J9) 

1498 ( .e.u> 
(4) OIMENS%0NL£SS TOTAL AYEREGE ENERGY 

DE,INlO IN EQUATION (40) 
,c:n9 ( •6111) 

(5) DIMENSIONLESS TOTAL AVERAGE ENERGY fl.UX 
DEFINED IN fQUATION (41) 

1542 ( •4141) 
(ft) DIMENSIONLESS GROUP VELOCITY 

~ OEFINtD IN EQUATION C4Z) 
Q ,554 ( lebl) 
~ (7) DIM!NSI0NL!8S TOTAL AVERAGE MOMENTUM 

DEFINED JN EQUATION (OJ) 
•''Z ( •leH) 

(8) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 
DE~INlD IN EQUATION (44) 

,sn ( s. 71) 
( 9) DIMENSIONLESS TOTAL AVfRAGE ~OMENTUM FLUX TRANSVfRSE TO WAVE OlRt.CTlON 

DlFIN[D IN EQUATION (45) 
,oJo C l4'1U> 



~ 

= 
~ 

CASE 8.S 

TABLE Xl(CONT)•OVERALL WAVE PARAMlTERS 1 ,, DO NCT OfPf~D ON PHASl ANGLE OR ELEVATION 

• ClO) DIMt:NSIONLESS ROOT M!AN SQUARE KINEMATIC FREE S~RFACE BOUNDARY CONDITION lRROR 
DEFINED JN EQUATION C46) 

LINEAR e058Q70 STREAM FUN6TION 1000000 

(11) DIMt:fllSIONL.ESS ROOT MEAN SQUARE DYNAMIC FR~E SURFACE BOUNDARY CONDITION 
OEFJN~D IN EQUATION (47) 

LINE AR 104b6]9 STREAM FUNCTION ,000014 

(ll) DJMEN&IONLES8 MAXIMUM KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
D!,INED IN EQUATION (46) 

LINlAR 1l07014 STRfAM FUNCTION ,000000 

(1l) DIMENSIONLESS MAXIMUM ovNAMlC I-REE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION ( 4.,) 

Lit.IEAR 1080862 STRf.AM FUNCTION 

(14) DIMlNSIONLESS KINEMATIC FRE~ 8URFAC[ 8RlAKING PARAMETER 
DEFIN!O IN EQUATION (48) 

LINEAR . e345Z98 STREAM FUNCTION 

C15) OIMEN&IONLE&S DYNAMIC FREE SURFACE SRtAKING PARAMETER 
DEFtNfO lN EQUATION (4q) 

LINEAR . 1 l4l224 STR~AM ~UNCTION 

,000049 

,236550 

ERROR 



CASE. 8•C 

7TH ORDER STREAM FUNCTION WAYE THEORY 
DEFINITIONS 

LO • DEfP WATER WAVE LENGTHt CALCULATED 'ROM LINEAR WAYE TH~ORY, LO•CG/o,Z8318)•T••z 

H • WAY! HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAY! PERIOD X(N) • NTH STREAM FUNCTION COE,FlClENT 
OPT • WATER DEPTH L ' WAV~ LENGTH 
Pit • VALUE OF STREAM FUNCTION ON TH£ ,REE SUR,ACE 

WAYE CHARACTERJITlCS 
H/LO • ,S2S988 DPT/LO • .4999•8 
H/DPT • 8 251977 
L/LO • 1,S25t95 PSl/CG•H•T> • •.0133~1 

LtSTJNG OF DIMENSIONLESS STREAM FUNCTION cot,FICIENTS 

XC l>/CH•T•G> • 
XC S)/(H*TtG) • 
X( 5)/CH•T•G> • 
X( 1)/(H*TIG) • 

•e9J12lhOZ 
•19381>74-07 
··•0075hl l 
•• l9111 H•U 

X( 2)/fHtT•G) • 
X( 4)/(HU•G> l!I 
X( •>ICH*T*G> 1!1 

•.tt>8024'•04 
•,9]9917•09 
•.82.J67l•ll 



CASE 8•C 

TABLE I•DI~ENSlONLESS HORIZONTAL VELOCITY COMPONENT 'IELDeeetOE,IN~D lN EQUATION (21) 
THETA • .o 10.0 20,0 30,0 5o.o 71!), 0 100,0 uo.o teo.o 
ETA/HflGHTll • ,, t t 1'58b ,521 ,4l4 .2i1i1 ,02s •• 1so •1329 •,J89 

18,ll lbeOI 9,81 ,21 •32.ai ******I 42,n •Jb,n •28.n 

SURFACE 4,591 4,3CJ7 3,903 Je2b9 1.CJ59 ,551 .,528 1111608 • l. 958 
•t,91 .4,i?l .10,01 •17,61 -11.11 •61.91 Jin •10191 .a.ax 

S/DEPTH•l1l 31874 31792 3,554 J,t83 
•11,n •12,01 •14101 •17.ll 

S/OEPTHat eO 2,859 2,eos 2,b45 2,392 ltbl;CJ ,544 
.10,21 •10.61 •ll,91 •14,U •21.1x •49.71 

S/DEPTHll ,9 2. uo 2.092 1,980 11801 11279 1442 •1431 •leSJ~ •l.947 
•8,U .e,41 .9,31 •10,71 •I '!it 7x •3U,91 712' •14191 •9101 

"" S/OtPTH" .e 1,598 I 1,11 11491 t,3bt 19J8 1352 •1314 •11171 •l,494 
= •5,51 .s,n eb,21 •7,21 •l017X •23,91 6111 _.10,n •12.u 
en S/DEPTH• .1 1,208 1, 188 l 1 li9 1,ou .749 1278 .,211 •1895 •l,1'19 

•2141 •le61 .1,01 •3,71 •61tt •15,21 7,01 .s,ex : .1, 71 
S/DEPTH• 1b ,921 ,906 ,802 ,790 ,577 1219 •1172 •1688 .,887 

,91 ,81 ,51 ,ox •t1U ******I *****U .1.sx •C!,91 
S/DEPT"il!I ,5 .110 1699 ,666 ,6l1 1448 1173 •1130 •• ~535 .,691 

4,41 4,41 4,21 3,81 2·6· ******I ******I 2,n 1,81 

"' 
S/DEPTH• ·" .ss8 ,550 ,524 ,481 1154 , us •• 101 •14122 • 1547 

8,U 8,01 7,91 1,n 618S ••••••I ...... , b,91 6,21 
S/DE.PTl1• ,3 .452 ,445 ,42G ,390 1287 .111 •• oat •114.3 •• 445 

11,u u.u 11151 l I 1 ll to.ex ••••••% ******I 10e8X 10,u 
8/DEPTH111 .2 ,181 I J'f5 1358 ,nq 1243 ,09b •1068 .,zqo •,177 

10,81 14181 14.11 14,U u.21 ...... , ••••••I 14121 l),91 
S/DE::PT11• • l .J41 1336 ,:s20 1l95 1218 ,087 •10bO •e2b0 •• ue 

11,01 l710I 16191 16191 ...... , ...... 1 ••••••I 16161 t6,n 
S/DEPTH• ,o ,328 1.323 ,308 1284 1210 ,084 .,ose •12SO .,,Jib 

17,81 17181 17,u 11,71 ...... l ••••••% ...... , 17151 17,21 

..... 



C:ASE 8•C 

TABLE Il•OlMENSIONLESS VERTtC:AL VELOCITY COMPON~NT FIELo •••• oEFINED IN HllUATlON ( ?2) 
THETA • .o 10.0 20.0 10.0 5o.o 75.o 100.0 130e0 1so.o 
ETA/HElGHh • (t 11 e586 ,s21 ,434 1243 .025 ., 1so .,12q .,189 

18,21 l610I 9,81 .21 e32e4X ...... , 42,01 •lbell w.28, n 

SURFACE ,ooo e881 11606 2,tz4 2e64'5 2eb71 2,297 11262 ,ooo ...... , 8,51 2181 .a.:sx •lT 141 •25181 "'25e6X w17e81 ...... , 
8/0EPTH•l1l .ooo ,7'12 1 e'l41 2e059 

...... 1 ... .,, .2.21 •'l.51 
8/DEPTH•t10 .ooo e'529 l 10H l,489 2et97 21624 

••••••I •3101 •1191 e5 14l •915X !'.' 15151 
S/OEPTH• ,9 1000 1184 1Ts2 t,090 11626 1 e971 t.935 lt20b 1000 ...... , .3,31 .3,91 .. 4, 1n •T 1l'I •12,0I .. 16141 .. 211sx ...... , 

~ 8/DEPTHlll .a .ooo ,282 15'SJ 1803 11207 l 1IH8 1e464 ,922 ,ooo 
Q ••••••I •2161 •l10I .1.11 .. s.6:t .a,n • 11. 91 •16,0l ••••••I 
~ 8/Df PTM• 17 .ooo ,201 ,407 ,592 ,895 11105 1.102 1699 .ooo ...... , •1 eU el,41 •1.91 .. 3.31 w'S,51 •7 e9l •11101 ******X 

8/0f PTHa ,6 .ooo 1152 ,299 ,alb 1662 ,821 ,823 ,525 .ooo ...... , ,61 . "' 1U •191 92151 •41 3X .. 6171 ••••••I 
S/OEPTH:a ,5 1000 • 1 11 .218 1318 e484 .603 160b ,389 ,ooo ...... , ...... , 2,QX 2,u 1141 121 111.2x 112,9% ...... ,. 
S/OEPTH:I 14 .ooo 1079 .156 .228 ,347 ,4H 1437 ,281 1000 ...... , ...... ,. 4,31 '11 u 3151 21bl 11sx 12x ••••••I 
S/OEPTH• 1l ,ooo ,osa ,101 1156 .238 ,2qe ,301 11q4 ,ooo 

******X ...... x ...... , s1n s.n 4,bX 31TX 216X ******X 
8/0EPTM:a ,2 ,ooo ,014 ,Ob7 10'H .t49 .166 1189 .122 1000 ...... , ••••••x ••••••x ••••••x b17X 610% s,ax ...... ,. ...... , 
5/0EPTH• • 1 ,ooo ,Olb 1032 .0111 1071 1090 ,0111 ,05q .ooo ...... ,. ******X ...... , ...... % ***'**X ...... , ******X ••••••x ***••U; 
S/DEPTH• .o ,ooo 1000 1000 ,ooo .ooo 1000 1000 1000 ,ooo 

••••••% ...... , ******X ******X ******I ******X ******X ******X ...... , 



CUE 8•C 

TABLE Ill•DIMENSJONLESS HORIZONTAL ACCELERATION COMPONENT FIEL0 11 e1DEF!NED IN EQUATION <23) 
THfU • 10 1D10 2010 30,0 5010 75,0 l0010 13010 18010 
EH/HftGHTs ,&11 ,586 1521 ,414 1243 .02s •1150 •132CJ •1l8CJ 

u.u 16101 •181 ,n •l2e41 ...... , 42101 •l613l •281 ?X 

SURF~Ce: 1000 6,174 11.•10 151112 171573 161809 l '.S.CJCJ8 71488 1000 ...... , 2s,21 111n 71n •11111 •i!S1CJI •l01U el51CJX ...... , 
S/DEPTH•l1l ,ooo 51592 t0.548 141b22 ...... , 15,41 121n 7151 
S/OE.PTH•l10 ,ooo 3,787 7,104 101142 14,593 tb.52Cf ...... , ,,51 7161 4,61 •3e71 •151f>I 
S/DEPTl-411 ·' 1000 2166' 5,189 7143.S 10' 17CJ 12.5'11 ll 194CJ 71194 1000 

••••••I 6,21 51U 11ox •2161 •l S.Ol •lCJ13l •2•171 ...... , 
~ S/Df PTHa ,a 1000 t 1CJ24 11757 S,420 81001 CJ I 546 CJ1UO 5tft6l 1000 
= ••••••I 41'1 4,U 2,81 •leOI •7t01 •U1U •20171 ...... , 
cc S/Df PTH• ,7 ,ooo r,1uo 2,7&3 4,001 51'182 7,256 71120 41437 1000 ...... , i;,01 41'SI 11u •'" •1131 •1161 .13.21 ...... , 

S/DEPTH• •• 1000 11050 210ftt Z1CJCJ5 41514 51546 5,so1 31480 1000 ...... , 6, ti s1e1 5121 3,41 141 •2171 •6171 ...... , 
S/DEPTH• 15 .ooo 1795 l15fl2 21276 3145! 41283 412CJft 21748 1000 ...... , ••••••I 7,81 7,41 bt21 4,21 2,ox •-.81 *'****I 
S/D!PTH• 14 1000 1615 1.20CJ 117fl5 21ftCJl 31lflft 31405 2,200 ,ooo 

••••••I ••••••I 10131 10,u CJ13I 7,CJ1 6141 4151 ••••••I 
S/DEPTH• ,1 1000 ,4CJO 1CJ6ft 1 e4ll 21160 21721 21171 11807 1000 

••••••I *''***I 13111 U 1CJI 12,u 11151 10151 CJ121 ...... , 
S/DEPTH• i2 1000 140CJ 1806 l 1180 le8ll 212911 Za349 le54l ,ooo ...... , ••••••I ...... , 1s1u l5e31 14171 14a01 u,21 ...... , 
S/DE.PTt'I• 11 ,ooo 1163 , 71ft le049 le614 2,oso 2.108 11391 ,ooo 

••••••I ••••••I ••••••• 111u l 7141 l 710I u,51 15181 ...... , 
S/DEPTH• .o 1000 I 34 CJ ,687 leOOft la550 leCJ7l 21no 113112 ,ooo 

••••••I ••••••I ••••••I u,n 18121 l'7. 81 n.n lfl18I ...... , 



CASE 8•C 

TABLE'. IY•OIMENSJONLESS VERTICAL ACCELtHATION COMPONENT FlfLD••••DtFlNEO IN EQUATION [24) 
THETA = .o 10.0 20,0 10.0 so.o. 7c;.o too,o 130,0 180.0 
fTA/HflGHTa eblt .CJ8b .52t ,tU4 1243 ,025 ... 1so •1329 •,389 

18,21 lb10X 9181 ,21 .. .s2.ox ••••••I 42.0l •lbell •28. 7X 

SURF' ACE •15.982 •15,005 w12,580 •9.572 •3t'i54 ?1862 7e787 1Zeb68 14.218 
24,CJX 221e1 11.u 11.21 7· tl •39101 •2818lC •21.61 • 18. ox 

S/OEPTH•lel •15.289 •14.575 •12,580 •9,bb4 
19,51 l 8141 15,u 10,u 

S/ClEPTH•teO •lJ.063 •121627 •111376 •9.4b0 •41387 2,b90 
9,U 8,n 6,U 2,41 •to.u •2,0X 

S/OEPTH• 19 .. 10.&10 .. l0,32b .9,501 •8,205 •41607 ,735 5,894 111975 14,127 
4,ox 3,41 l 191 •• 11 •9.81 ••••••x .13,21 •2b18l •18 181 

~ S/DEPT11• ,8 •8 •. 380 .e.187 .7,621 •b1725 •41158 "'e 182 3,801 81631 l 0. 378 
Q t,ex 1.ax ,31 •t 151 "8111 ••••••l •bill '!' 18 ,u •22,.21 
CD SIOEPTt'• 17 •b 8 492 .&.358 •51964 .s.110 •:3.487 •1548 21480 6,24& 7,631 

1141 1.21 ,I.II •l10l •5e81 ...... , .,91 •lleOI •14191 
S/OEPTH• 16 •41947 ""•852 •41573 •4. tz2 •21795 w,636 116.37 4t521 51596 

2,u 1e9l 1131 ,11 .. 3,31 ...... , 3141 .6.71 ,.9,u 
S/DEPTH• ,5 •ltb99 •l16l2 .3.434 •l.113 .,., 1161 w,591 1,oe8 31253 410b9 

1.11 1.u z.u 1,91 ... 91 ••••••1 6,1l .2.s1 •4,41 
S/DEPT"1• • I.I •2.692 .. 2,us .2,506 •C?,281 •lt609 .. ,489 • 721 21301 2,qo2 

a,61 11,s1 4,21 :s.u t.41 ...... , ••••••l 191 .,11 
S/Df PTH• ,3 •t,868 •l,836 • 1e142 •1.590 • l 1 lll ... 368 ,466 le565 l,985 

6,U 5,91 s.u 5,U 3,n ...... , ••••••X 3,51 l,U 
8/Df PTH• 12 • J, 115 wle156 •11098 .. 1.001 •• 720 ,,,243 ,279 ,971 1,231 

1,u 1.ox 6,U 6,U ******I ******I ••••••I 514' 1.1,21 
!/DEPTH• t l •• s•1 •,558 e,530 .,4185 .,349 •1120 , 131 .us ,594 

•••••*I ...... , ••••••x ****••I ******l ••••••I ...... x ...... , **•*•*I 
S/DEPTH• 10 ,ooo .ooo ,ooo .ooo .ooo ,ooo 1000 ,ooo ,ooo ...... , ...... , ••••••x ••••••x ...... , ••••••x ····••I ******l ******l 



CASE a.c 

TABLE V•O?MENSlONLESS DRAG ,ORCE COMPONENT FIELD 11 1,DEFIN!D IN EQUATION C25J 
THETA • 10 1010 zo.o 30,0 50,0 7510 10010 13010 18010 
EU/HElGHTa .•11 1!!186 1521 ,4$4 .24:s 1025 .,uo •13Z9 .,J89 

u,u l•.ox 918X ,u •ll1l.ll ...... 1 4l10l •1•.n •28,U 

SUR FA Ct: J,5JO l12b8 2,u1 l,90ft ,7)1 ,0&8 •1045 •11.190 e,743 
,u w3,ll .12,1.11 •21.11'7¥ •50131 ...... x ...... " eb14l .u 

S/D!PTH•11l z.su z,410 21202 11en 
•16,71 •11151 1120,ox •24,U 

S/DfPTH•l10 1 • '"'' 
1,1,2 1,zso l 1on 1530 ,06• 

•1t,U •U1tl •ll1'7l •16 1U •25151 ...... , 
SI DEPTH• ·' ,825 • 797 . "' • 60 l ,313 ,ou .,011 •1448 .,ns 

•5,Sl .s.9x ••19X •8,61 •11.1111 ...... 1 ...... 1 •t319l •l 101 
II:'- I/DEPTH• 18 ,480 ,460 ,420 1353 1187 1026 •1017 •12b6 •11.141 ,... 1,01 ,81 ,u •1101 •5111 ••••••I ...... l •41tll .1,ex 
c S/DEPTH• .1 1Z85 ,l76 1250 ,210 ,f 11 • 01'1 .,010 •1160 •,267 

716' 1,u 7,0I 6,21 *****•I ••••••I ••••••I ...... " 1 • "" 
8/DEPTH• •• .1n ,u7 ,1s1 • us 1069 ,010 •1006 •1098 • , uo ...... , ••••••I '***'*I ••••••I ••••••I *·*••••I ****'*" ••••••I **••••I 
S/OEPT11• ,5 ,!Ob .101 ,093 ,on .ou ,001 .,001 •1061 •1103 

******" ...... " '*****I ''****" ffffOI *****'" ******I n••••:ir ...... " 
S/DEPTH• 14 ,ou 1064 .ose ,049 .027 ,004 .. ,002 •10J8 .,065 

...... 1 ******I ******I ...... 1 ...... 1 ...... " ...... , ...... , ******" 
S/OEPTM• 13 ,041 ,ooo 1016 1031 • 01., ,003 •1001 •1020 .,040 

***•••I ...... 1 ...... , ••••••I '*****I ••••••X ...... , ••••••x ...... , 
S/OEPTM• ti .0211 .021 ,021 1018 1010 ,002 .,001 •1014 .,ozo 

******I ••••••x ****•*I ''****l ******I ...... 1 ••••••I ••••••I ****•*I 
S/DEF'TH• 1 l .011 1011 .010 ,ooe .oos 1001 .,ooo .,ooti •1011 

•••••*I ...... " ...... , ...... x ******l ******I ...... , ***'**I ..... u 
SIOEPTH• .o ,ooo ,ooo ,ooo 1000 .ooo 1000 .ooo ,ooo ,ooo ...... , ****••X ...... , ******X ..... u ••••••x ...... , ******I ••••••I 



CASE 8•C .., 

TABLE VI•Dl~ENS!ONLESS INERTIA FORCE COMPONtNT FlfLDeeeeDEFINEO IN EQUATION (26) 
THETA • ,o 10,0 20.0 10.0 so.o 75,0 100,0 IJO ,o 180,0 
EU/HEif;HTs ,bl 1 ,586 1521 ,434 e243 .ozs •1150 •1129 .,J89 

18,21 16,01 9,81 .21 •32,GI ••••••I 4i!,OI •16131 •2e,n 

SURFACt: ,ooo 11921 :s.s12 4,664 5.852 5,955 5, 158 2181>4 ,ooo ...... , 16,n lle91 5181 •5e41 •12,U • 1t.81 •4151 •••••U; 
8/DEPTl1•l1l ,ooo l1b28 31161 4,526 -: 

•••••*I 9,0I 1.n 5,71 
S/DEPTH•l10 ,ooo l1t68 2,281 l.292 4e81l 5,852 ...... , 1,11 b,9, s.u 2.01 .,3,21 
a/DEPTH• ,9 ,ooo ,849 l,661 2,412 lt612 4,405 41352 21139 ,ooo ...... , 1,11 1,u 6.11 3,91 .21 •3 151 .e,u ...... , 

~ S/Df PTH• 18 ,ooo eb22 1.221 l. 775 z,680 1,306 3,299 21099 ,ooo .... ...... , 8,sx e,u 7.61 5,91 3,31 ,61 •2181 ...... , .... S/O!'PTH• .1 ,ooo ,457 ,898 11108 11987 2.471 ~."86 1,scn ,ooo 
••*••*I 9,91 9,61 9,21 81U 6.21 4,21 1.n ...... , 

S/Of PTH• 16 .ooo ,HS ,6S8 ,9bl t14b6 l.8.55 11858 1.201 ,ooo 
*'****I 11,51 111u 11,ox 10.u 8,91 1.sx s.u ...... 1 

SIDf'PTH• .s ,ooo ,243 ,479 ,100 11070 J,347 11371 1893 1000 
••••••I ...... 1 u.u 12191 12.n 11,n 1013% 8191 ...... , 

-- SIDEPTH• 14 ,ooo • t 7l ,34t 1499 17b5 ,967 ,988 1647 1000 ...... , *'*'**% 14181 -14,U l4t2l lS.5l 12, 11 lltU ...... , 
S/DEPTH• .1 ,ooo , ua ,2H 1141 1524 ,665 ,681 1448 ,ooo 

*****'I ***'*U ...... , l61U l5e8' l 5,31 14161 u.n ...... , 
S/DEPTH• el ,ooo 10741 114'5 1213 1327 ·"16 .4l7 1282 .ooo 

••••••I ••••••I ...... % ...... , l 710l u,u u.u ...... , ...... , 
S/DE'PTH• • s 1000 1035 1070 1 l OC! 1157 ,200 1206 e Ub ,ooo 

••••••x ...... % ••••••% ...... , ...... l ...... , ...... , ...... , ...... , 
S/OEPTH• 10 ,ooo .ooo 1000 ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ***'**I ••••••% ...... x ...... , ...... , ...... , ******I ...... , 



CASE 8•C 

TABLE VII•OIMENSIONLESS DRAG MOMENT COHPONlNT FlELD., 1 ,DEFlN~b IN EQUATION (21) 
THETA • .o 10.0 20,0 30,0 so.o 1s.o too.o uo.o l80,0 
UA/HElGHTc ,&St ,i;&b 152t 1434 1243 ,ozs •1150 •e:S29 •138CJ 

18121 16101 918X 121 •32elll ...... , 42101 •tb,31 •28 1 TX 

SURFACE J144CJ :s,uo 2.sn 111&3 .u§ 1054 •10:Se .,354 •• sz4 
1,81 .2.21 •12.91 •21,41 •58111 ••••••I ••••••I .8,21 .u 

S/DEPTH•11l 2,lbO 21211 z,022 l 1ft5b 
•181 Tl •l'·"' .zz,111 •2b,91 

S/PEPTtl•t10 1, 1 n 111311 11011 1842 101 ,052 
•14 1 21 .. 111,ex •lf>e5X •t9,i;x •29181 ...... , 

S/OEPTH~ ,9 ,58& ,5&b ,510 ,42b .221 1029 •1022 •tllb •• su 
•8,61 .q,ox .10,u .. 12,u •19111 ...... , ...... , •18,U •l1ll 

~ 8/0f PTH• ,8 1zq1 1282 1255 1214 1111 ,016 .,011 •1lbl •12fl5 ..... •2,51 .21n .1.sx •ll,81 ...... , ...... , ...... , ...... , •l21&X 
1-.:> S/O~PTH• ·" , tu 1tJ9 1l2b ,10& .os1 1008 .,oos •1081 •,134 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

SI DEPTH• • e. ,010 ,oe.e ,002 ,os2 .028 .0011 .,ooz •1040 .,0&1 
••••••I ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTH• .s ,o:u .o:n 1030 102s • 0111 1002 •1001 •1019 •1033 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/D(PTH• 14 101& 1015 ,o l4 ,012 .oo& ,001 .,001 ... 009 •1015 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SI Of PT Ha ,3 ,001 ,001 1006 1005 1003 1000 •• ooo •1004 •1007 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , •••••*I 
SI DEPTH• .2 ,003 .002 .002 ,002 .oot ,ooo .,ooo .,oot .,002 ...... , ••••••I ...... , ....... , ...... x ...... , ...... , ...... x ...... , 
S/D!PTH• .1 ,001 .ooi ,ooo 1000 .ooo ,ooo ... ooo •1000 •• 001 ...... , ...... , ••••••I ...... , ...... , ••••••I ...... , ...... , ...... , 
S/Df PTH• ,o ,ooo .ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo 1000 ...... , ...... , ******I ...... , ...... , ...... , ...... , ...... , ...... , 



CUE 8•C 

TABLE Vlil•DIMENSIONLESS IN!RTIA MOMENT COMPONENT FI!LD, 111 DfFINED IN fQUATION (28) 
TH!TA • 10 l010 l0 10 so,o S010 7510 10010 13010 180 ,o 
ETA/HUGHh 1ftt 1 ,50 ,521 -1434 11!43 ,025 •1150 •1321J .,Jaq 

18 121 16101 •.u ,u •llelll ••••••I 42,01 •1&131 •28,71 

SUR, ACE ,ooo 11'16 2,CJao 3,7511 0,1111 41 l14 3eli!7 le 716 ,ooo ...... , t•.n 1310.X s,n •lOell •20,SI •l91:U •8101 ...... , 
l/Df.PTH•l 1 l ,ooo 1130& 2,529 J,603 

••••••I 8181 7,iX Cl,U 
S/D!PTHlltO ,ooo 1e2z l 1602 z,304 31379 4,010 ...... , 6181 S181 "•n •• 21 •6,81 
SiD!PTH• ·' 1000 1sse l 101J 11066 le180 11632 21576 11603 ,ooo 

••••••I 61H 5,51 4,51 l1U .1,:u .e,01 ·•U18l ••••••• 
~ I/DEPTH• ,e ,ooo 1JZG ,6J6 ,923 11'86 t,696 l 1618 11058 ,ooo .... ...... , &,Tl 6121 5,51 3141 ,u •J151 .1,81 . ····••l 
~ I/DEPTH• ,7 1000 .zoo ,3"3 ,571 1864 11068 11067 1680 ,ooo ...... , ...... , 1161 1,u s.u l1ll 161 •ie&l ...... , 

8/D!PTH• •• ,ooo 1120 ,ZJ6 134!5 1524 1653 ,658 14lJ ,ooo 
••••••• ...... , 9,31 9,01 71'1 •• u 4,41 2,01 ...... , 

8/DEPTH• ,5 ,ooo 1070 .u1 .zoo 1306 ,J8J ,J89 ,252 ,ooo ...... , ....... ..... u ....... 10.u 9,U ., ,u 6,U ...... , 
I/DEPTH• 14 ,ooo ,oJe ,on • uo 1l68 .zu ,21• 1141 ,ooo ...... , ...... , ...... , ....... ...... , 11,ex 10.•1 ...... , ••••••• 
siD!PTH• ,J ,ooo •°'' ,on ,054 . 1083 1105 1108 1011 ,ooo ...... , ...... , ••••••• ....... ...... , ~ ..... , ...... , ...... , ...... , 
I/DEPTH• 12 ,ooo ,ooe 1015 ,oi2 '°'" ,043 ,044 ,02, ,ooo ...... , ...... , ...... , ...... l ...... , , ..... , ••••••• ••••••l ...... , 
S/D!PTH• 11 ,ooo 1002 ,004 ,oos ,ooe .010 ,010 ,001 ,ooo 

...... 1 ...... l ...... , ...... , ••••••• f ..... , ...... l ...... , ...... , 
l/Df PTHI .o ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo 

***•••X ...... l ••••••• . ...... ...... l ~"**•I ••••••I ....... ...... , 



CASE 8•C 

TABLl IX•DIMENltONL!SS D\'NAM!C PRESSURE COMPONENT FIELD •••• oEFINED !N EQUATION Ci9) 
THf.TA • .o 10,0 20,0 30,0 9o,o 15.0 100,0 uo,o 180,0 
ETA/HEIGHT• • 61 t ,586 ,52t ,"54 .143 ,025 ., 150 •e329 .,J89 

18,U 111,01 9,8l ell •32,41 ...... , 42,01 •lb,:n •28, 71 

SURFACf. 11223 1,1 n 11042 ,8b7 ,1186 ,049 .,299 •tb59 ., 111 
tz,ox t0,51 b,H 1,s1 •8, T!X ••••••I • l 191 2,u 5,41 

S/Dl:PTH•lel 11088 l 10b0 ,9'79 ,8~3 

s.n s,n 1,n 1,n 
S/D!'PTH•leO ,861 .eu 178'7 ,699 ,4411 ,052 

1.u 1,21 z.u ,n •6. t'1 ...... 1 
S/Df PTH• ,9 ,673 ,660 ,620 e557 .:sn ,078 .,212 •1biS •• 772 

2,91 2,61 1,n ,21 •514l •46121 12,61 .. 1.ax 4,81 
~ 8/0EPTH• ,8 ,522 ,5U ,484 ,439 ,303 .081 •• l 5b •e4b3 •,'579 ..... 2,91 2,11 t,91 ,MC •11.sl •38,31 23,u 5,51 2,ax 
~ S/OEPTH• ,7 .404 ,397 ,371 ,'543 .212 1075 •• 101 .,345 ... 01 

l.3' 1,u 2,u 1.21 •319l •35,91 36,U 12161 9.7' 
8/DEPTH• ab .J14 .109 ,291 .268 .192 e065 .,01s ... 260 •13l2 

3,81 3.61 2,91 1.u •3.71 •l616X s1.21 t9e8X H>.61 
8/D!PTH!! .s .245 1241 ,z;so .211 1 l !53 ,oss •1053 •tl99 •• 2~6 

4,U 3191 3,U 1,a1 .,,. 1" ...... , ******I 27,41 23,61 
8/Df PTH• ·" ,195 .192 ,183 ,168 .su ,046 .,039 •1155 •• 201 

4121 J,91 3,u l.n •'512* ...... , ...... 1 351U JO, 7X 
S/DEPTH' ,3 , 15, ,156 el49 ,131 .101 ,040 •• 010 •• us •,162 
' 3,91 l1U 2,n .91 •6.81 ..... .,, ••••••I 43,51 37,91 
8/DEPTH• .2 .us • 133 • ll7 .117 .081 .o:ss •10l4 •1105 •1137 

J.41 3,U 2,01 .u •816l ...... , ...... , ~0,91 44,31 
S/DEPTH• 11 ,121 .11 q .114 ,10s 1018 ,032 .,021 •1093 •• 122 

3,01 2,u 1141 •111 •l01U ...... , ...... , 56,41 49.0X 
S/0£PTHa .o 1116 .11 s .110 1101 .01s 1031 •1020 ··090 •1118 

21&1 2,41 1121 •I.OX •10.n ••••ox ...... , 58,4% !:i0 18l 



THETA• 

CAS~ 8•C 

TABLE XwVARIA8LES DEPENDING ONLY ON PHASE ANGLE 

10.0 zo,o 3o,o 15.0 100.0 

Ct> DIMENSIONLESS KINE~ATIC 'REE SURFACE BOUNDARY CO~DITlON ERROR 
LINEAR wA~E THtORY REPRESENTATION,,,, DEFINED IN EQ,(35) 

SURFACE 1 000 ,t71 ,!95 ,145 ,281 ,09~ •,049 

Cl> DIMENSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDJTON ERROR 
STREAM FUNCTION THEORY REPRESENTATION,,,, DEFINED IN fQ,(35) 

SURFACE ,OOO ,000 1000 •1000 e,000 •1000 ,000 

CJ) DIMENSIONLESS DYNAMIC ,RfE SURFACE BOUNDARY CONDITION ERROR 
LINEAR ~AVl THEORY REPRESENTATION,,,, DEFINED IN E0,<36) 

SURFACE w,038 w103l .,017 1006 1 057 ,09J ,Ob6 

C4) DIMENSIONLtSS DYNAMIC FREE SURFACE BOUNDARY CONOITION ERROR 
STREAM 'UNCTION THEORY REPRESENTATION,,,, DEFINED IN fQ,C37) 

SURFACE . ,OOO ,000 1000 1000 ,000 •eOOO w,000 

180,0 

.,102 •• ooo 

.,ooo ,ooo 

.,060 

.,ooo •1000 



CUE 8•C 

TABLE Xl•OVERALL WAVE PARAMETERS,,, DO NOT DEPEND ON ~HASE ANGLE OR ELEVATION 

(I) DIMENSIONLESS WAY! LENGTH 
DE,IN!D IN £QUATlON (JJ) 

l,125 ( 11 ,u> 
(l) DIMENS!ONL!SS AVERAGE POTENTIAL ENERGY 

DE'INEO IN EQUATION C31) ... , C •Ue11) 
(]) DIMfNSJONLEIS AVERAGE KINETIC ENERGY 

DEfINED lN EQUATION (39) 
,1111 ( tt21e81) 

(II) DIMENSJ0NL£1S TOTAL AYEREGE ENERGY 
Di~lNED IN !QUATION COO) 

,928 ( •l110I) 
(5) DJMENSJONLEIS TOTAL AVERAGE ENERGY 'LUX 

~ OE~JNED JN EQUATION (41) ,_. 
,557 . ( •ll1ll> 

°' ,., DIMENSIONLESS GROUP VELOCITY 
OE~INED IN EQUATION Cl2) 

,•oo ( 2111> ,,, DIMENS10NL£1S TOTAL AVERAGE MOMENTUM 
DtFJNlO IN !QUATION (13) 

,956 ( ··•·11> 
(8) DIMENSIONL!IS TOTAL AVERAGf MOMENTUM 'LUX IN WAVE DIRECTION 

OE,INED JN EQUATION (II) 
,•oo ( Jell) 

(9) DIMENSJONL!IS TOTAL AVERAGE MOMENTUM FL1JX TRANSVtRSE TO wAVE DIRECTION 
0£,INED IN £QUATJDN (15) 

,0118 c zos,11> 



~ .... 
~ 

CASE SwC 

TABLE Xl(CONT)wOYERALL WAYF PARAMETlRS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

* (10) DIMENSlONLf.SS ROOT MEAN SQUARf KINEMATIC FREE SU~fACE BOUNDARY CONDITION ERROR 
DEfINlD lN EQUATION (46) 

LINEAR e114114 STREAM FUNCTION ,000000 

<11) DIMENSIONLESS ROOT MEAN SQUARE DYNAMIC FREE SURF~CE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (41) 

LINEAR ,071671 STREAM FUNCTION ,000033 

<U> DIMENSJONLFSS MAXIMUM KINEMATIC FR ff SURFACE BOU~DARY C:ONDIT!ON !RROR 
D£fINl0 IN EQUATION (4') 

LINUR ,346042 STREAM FUNCl'ION ,000000 

( 13> DIMENSIONLESS MAXIMUM DYNA"41C FREE SURFACE 80UND~RY CONDITION ERROR 
DE,INEO IN fQUATION en> 

LINEAR e13l408 STR!AM FUNtUON 

(14) DIMENSIONLESS KINEMATIC FREE SURFACE BREAKING PA~AMETER 
DEFINED IN EQUATION (48) 

LINEAR 15•1216 STREAM FUNClION 

C15J DIMENSIONLESS DYNAMIC ~REE SURFACE BREAKING PARA~ETER 
DEFINED IN EQUATION C••> 

LINEAR 133•441 STREAM FUNClION 
ITERATIONS ON ETA FAILED TO CONVERGE IN 40 ITER 

,00008.J 

,ll0462 



CASE S.D 

8TH ORDER STREAM FUNCTION WAYt THEORY 
DEFINITIONS 

LO a DEEP WATER WAVE LENGTHt CALCULATED FROM LIN!AR WAYE THEORYt LO•CG/6 1 l8Jl8J*T•*i 

H c WAYE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAY! PERIOD XCNJ a NTH STREAM FUNCTION COEFFICIENT 
DPT a WATER DEPTH L • WAYE LENGTH 
PSI • VALUE OF STREAM FUNCTION ON THE FR~E SURFACE 

WAYE CHARACTERlSTics 
HILO • ,168081 DPT/LO • ,499998 
H/DPT • 1136116 
L/LO • 11 191750 PSl/CG•H•T> • •,013882 

LISTING OF DIMENSIONLESS STRlAH FUNCTION eoEFFICIENTS 

XC 1)/(HtT•G) • 
XC 3)/CH•T•G) • 
XC 5)/CH*T*G> • 
XC 7)/(HUtGJ • 

... 955492•02 
I!! I 504 710-06 
•,201965•0• 

,J9108l•12 

X( 2J/(HtT*GJ • 
XC 4)/CHifT*G) • 
X C 6) ICHh*GJ • 
X( ~>ICH•T•G) • 

•,391816904 . 
.,,59510•08 
•,948658•11 
•,259060-13 



CASE 8•0 

TABLE: l•DlMfNSlONLESS HORIZONTAL Vf:LOC I TY COMPONPH FifLD ••• ,DlFINE.D IN E.QUATION (21) 
THETA • ,o 10,0 20,0 30,0 '5010 7510 100,0 130,0 180,0 
f U/HElGHTc ,617 ,572 ,456 ,15~ I 117 11,002 •1140 •1278 •,323 

2&.u ll19X .. 2.9x •21 .en •Btai!X ••••••x n,ex w37,8X •S4, 7' 

SU~FACE &,199 4,182 3,558 2,729 lt464 .328 11 • U9b •l1i!90 •1,544 
11.ax w9e ll .1&.n 1151191 "9412% •l84,91 •1SI •25,0I •lO,bl 

S/OfPTH•l12 s,189 
,91 

SIDEPTH•ltl :s.ssu 3,43'7 3,0&8 2,604 
•20,lX "21,61 .32,u •43,41 

S/Df.PTHllleO 2,565 2,495 2,298 2.012 t.294 .22.ex •2414l 1128,8% •l5e6l •561'5X 
~ S/DEPTH• 19 ,,894 le85l 11729 11541 11014 ,297 •• 417 •11269 ,_. 

•lt ,6¥ •1?2eSX 1125 I U •29 14X •43121 ••••••x 4,U .21111 
c.o S/OEPTH• ,8 1,422 11194 11311 11182 .8tb .2s1 .,303 •1988 •t,240 

•18eSX •19,U w20,8X •23151 •:S218l ...... , ...... , 1130161 •16,0X 
S/OEPTH• ,7 1.oa1 1.0&2 1,001 .910 1642 1216 •1223 •1172 _•,976 

•14,41 •14,U •1518X .. 11.11 w23,cn ••••••x ...... , w2218X •26,8% 
S/DEPTH• 1b ,833 ,818 • 71b ,101 1505 .118 •1 lbb •1606 ., 111 

•9,5X .9,81 .10,sx •l117X .. tt,.ox ...... , ...... , wl5eU •l8e4l 
S/OEPTHll!I 1S 1651 1640 1608 ,55b ,401 1147 .,126 •1480 •1614 

•4,ll •4141 •4191 •518X •8t7X ••••••x ...... , .e,11 •l0,5X 
S/D~PTH• ,4 ,519 ,•.u t ,486 ,445 ,324 • 122 e,098 •tl87 •1498 

t.2X 1,u ,n ,i!X •l 18X ...... , •••••U: •l 16X .1.u 
S/Df.PTHlll 11 • 427 ,a20 ,400 1361 elb8 ,10.s .. ,079 •1320 •1411 

&.sx lt,4X 6,21 5,81 ••••••x ••••••I ...... x 416' 3,Sx 
SIDEPTH• .2 ,365 ,359 ,342 ,us .211 ,090 .,Ob1 •• 2'76 •1357 

1t ,u 11,ox 10e9X 10,61 ...... , ••••••x ••••••x ...... % 9,0X 
S/DEPTH• .1 ,llo ,325 ,310 ,285 .210 1082 .,060 •1250 •,324 

14,n 14 12' ******X ••••••X ******I ...... , ...... , ••••••x 12,n 
S/Df PTH• 10 ,319 ,314 1299 ,21s 1i>Ol 1079 .,057 •e242 •1313 

15141 15.41 **"***X ******X ******X ...... , ••••••x ...... , 14101 



CASE 8•D 

TABLl ll•DIMfNStONLESS VERTICAL VELOCITY COMPONENT FlELo,-,,DEFINEO IN EQUATION (22) 
THETA • ,o 10,0 20,0 30,0 so.ii 75,o 100,0 13010 180,0 
HA/HEIGHT:: ,&n ,sn ,4156 ,355 ·r1 .,002 •1140 •1278 •,323 

i&,U 11,cn .z,qx •21,CJI •81 •. l •••••*l 37,81 •l718l •S4,71 

SURFACE .ooo 1,46b 1,922 2, 1"3 21ll8 2,1b7 1,803 .96CJ .ooo ...... , n.n a,ox •lb10X •4S1<ilx •60,SX •Sb,11 .. 38141 ...... , 
SIDEPTH•l12 .ooo ...... , 
SIOEPTt-1:::11,1 ,ooo ,8?.3 1,499 1,CJ97 ...... , 9,21 l ,81 •7181 
SiDf.PTHSl 10 .ooo ,527 l, 004 t,400 1.<flb ...... , .,),41 .. 1,ox .. 12.u .,z4,21 

~ S/DEPTH= ,9 ,ooo ,3b5 ,10b 1,004 1,437 l 1 bbl 1,577 ,954 
N ...... , .a.ax •10,91 • l 3. 91 ,.zt.9X •32,al •42,al e40,()l = S/DEPTH• ,8 ,ooo ,2&1 ,509 ,112 1, cl 7 I l,2bb 1'219 174& ,ooo ...... , .. 10,51 .. 111ax •13111 ,.l91U f'l26,91 •34,51 .,43,n ••••••I 

SIOf PTH• 17 ,OOtl ,t90 ,372 ,!:i.58 ,198 ,9b0 ,931) 1579 ,ooo 
•••n•1 .10,u •10,91 •12.21 • t 5. c;l1 •l!t '51 •27121 .,34.ix ••••••I 

5/0EPTHc ,6 ,ooo .t40 .zn ,397 ,lj\93 , 122 • 710 1444 ,ooo ...... , 1118,41 .q,Ol .q,cn; "12.s1 •lbebl •20,91 •2b12l ...... , 
SIOEPTH: ,5 .ooo .102 ,200 ,290 ,a.H ,536 ,531 e3.5S ,ooo 

••••••l •••••tl .,b,Tl .1.11 .. q. eix •12,31 •1~.51 •19161 ...... , 
S/Of PTH• . " ,ooo ,on • t 43 ,2oq .~1s .189 .387 e24b .ooo ...... , ****••X ~4.21 eo4e7l •be2l .a.•n .. 11, Ol .. 14,31 ******X 
S/DE.PTHll • 5 ,ooo .or;o ,09.9 ,144 .21a ,270 ,210 1172 1000 

····••% ...... , ...... , .. 2. 4% •lebX •5 14X •7,4% .. 10.u ••••••X 
SIOEPTl1: .2 ,ooo 1031 ,002 ,090 • t l7 .110 , 110 .to9 ,ooo 

*''***X ····••% ...... % ...... , • l • bX .:s.u .4,a:; ...... , ••••••l 
S/DEPTH: • l ,ooo .015 ,010 ,043 ,Obb ,082 ,082 ,053 ,ooo ...... , ******X ******X ...... x ...... , ...... , ...... , ******" ...... , 
SIOEPTHi: .o ,ooo ,ooo ,ooo ,ooo • 000 .ooo ,ooo .ooo .ooo ...... , ...... 1 '*****X ••••••% *'****" ••••••% ...... , ...... , ••••••% 



CU!, 8•0 

TABLE lll•DIMtN810NL£58 HORJZONTAL ACCELERATION COMPONENT FlELO,,,.DEFINED IN EQUATION (23) 
THfTA • ,o 10 10 20,0 JO,o 5010 75,0 100,0 uo.o aao,o 
£UIHUGHT• ,•n ,572 ,45• ,J55 .sn .,002 •1140 •tZ78 •elZl 

lft,U ll,.X •Z19' •21191 •lt1U ••••••I J?,11 •37181 •54,U 

IUR,ACE .ooo 17,931 17,aso 1611'-2 l5eft99 u. 153 101582 15-588 ,ooo 
...... 1 ft71H 36141 1,r;1 wlfttl~ •ft6,51 •68,U •52181 ••••••I 

8/D!PTHIU 12 ,ooo ...... , 
llD!PTH• l 1 l ,ooo 8,J97 13.11 t l!,l84 ...... , 4'19 ll 10,.x u.u 
8/DEPTHWl10 ,ooo 4,597 81Z•o l0,740 u.1s2 ...... , 25151 18,JX a,21 •1510~ 

~ I/DEPTH• ,9 ,ooo 2,8'2 5,442 7,45b •.a:n l0.478 •• 4l'S 5,so• 
~ "''*'I l],61 915' Se4l •12131 •3.3121 •5l t5l .• ss.u 
~ liDEPTH• ,a ,ooo 1,95' J, 1'1 5,28' 7,3p5 s, 1u 71512 41441 1000 ...... , ft,81 41U ,51 .q,q·~ •24,81 •l816l w541U ...... , 

llOEPTHa • 1 .ooo l1J88 2,n2 31841 s.su 6,359 5,995 31601 ,ooo ...... , J,71 z,21 .,31 •71S~ •17111 •27191 eH1H ••••••I 
llD!PTH8' ,6 1000 11015 t,CJ8o 21eso 4el~l 4,955 41770 2e9ll 1000 

····••I :s,n z,u ,61 •4el~ •11 tll •18,61 •27141 ••••••I 
8/D!PTHa 15 ,ooo ,763 11494 21162 s.2,z l1&9b 11818 21182 ,ooo 

"'''" ••••••I a1n 21n ··2~ •5121 •10141 •l6t7' ...... 1 
llD!PTHI! •" 1000 1590 11158 11683 21!1 6 11u1 J1099 lt96b 1000 ...... , ..... u '·'I 6121 lhl~ in •2191 •714l ••••••I 
llD!PTH• ,J ,ooo ,an 1929 11355 210 8 2,562 21579 leb59 ,ooo ...... , ...... , 10,111 9191 8151' 6121 3181 .u ••••••I 
8/D!PTHI! ,2 1000 ,J97 1'181 11141 1t7~5 l1l92 z,228 11449 ,ooo ...... , '****•I ••••••I l3 I'" 1216, 11,n 9121 6191 ...... , 
SI DEPTH" tl 1000 ,354 1U8 11021 t ,,.,., 111181 z102s l 1327 ,ooo ....... ...... , . ..... , 16,U 1515~ 14131 12,n ll 101 ...... , 
SID!PTH• ,o 1000 .1111 1671 1982 115 9 11912 11959 11287 ,ooo ...... , *****•I ...... , 11.21 lb16~ 15151 14,21 12151 ...... , 



CASE 8•D 

TABLf lV•DlM~NSIONLESS VERTICAL ACCELERATION COMPONENT FlE~D.111DEFIN!D IN EQUATION 0?11) 
THETA • ,o 1010 2010 30,0 50107 75,0 10010 13010 180,0 
ETAIHEIGHTm 167? ,1572 ,456 ,355 1 l 7 •1002 •• 1'10 •ei!78 .,1111 

261 ti 13,91 .2,•1 •21,91 •811zZ ••••••x J718l. •37181 •54,71 

SUR, ACE •101202 •81804 .5,079 •3 1881 •1035 S1ftl7 61971 91848 10,717 
o,:n 65,41 56,81 78.21 ...... * •118181 ·•b'I 1 7X •491lX •4la9X 

8/D!PTH•'112 •14,839 
77,sx 

8/DEPTH•l1l • 15 I 221J •13-062 e8,S78 •4,801 
s1,sx 46161 32,9X 2l 16X 

8/DEPTH•leO •l2134S •111515 .9,032 •6,8!)4 •l 16fl5 
25,U 221n 14,51 3,6X •3411~ 

~ I/DEPTH• 1• •9,744 •91332 •81204 •61599 •21840 1,6'58 S1557 91657 
~ 9181 8, u 3,41 •4,U •28181: •U10X 945121 •52.21 
~ S/DEPTH• 18 •71595 •71J55 •61.74 •Se646 •31004 1'520 31670 7116S 81.IS8 

11s1 141 .2,11 •7181 •24181 ••••••x •10141 eSl121 •b0 1bX 
SI DEPTH• 17 •51857 .s,1os .s.2&s •4,581 •217Z2 •1054 21442 '51309 61313 

•2151 .1.21 .s1n •8,91 •ZleO~ ...... , •18,71 •39121 •45,21 
I/DEPTH• 16 •4.466 •41164 .4,068 •l,600 •21214 •1300 11633 J,'H9 4. 7:s5 

•J,81 .11.:n .s,81 .a,31 •l712t ...... , •9181 .2e.s1 .:n,111 
S/DEPTH• 15 •J,351 •31281 •31078 •21754 •1181.l •1367 11094 21867 31509 

•31!51 •lt81 •4191 •618X •Ua6t ...... , .1.u w2012l •24111 
8/DEPTli• 14 •21449 •21402 .2.263 •l10l8 •te3B6 .,344 ,728 2,oss 2.scu~ 

•2,41 •2.ftl •1151 •4191 •l01C!t ••••••I ...... , •lle81 •11131 
S/Df PTH11 1l •11108 •l 1&76 •l1S8J •11431 •19•2 •• 276 ,472 S.412 l 1 ht 

•l10I •1121 •1 •'' .:s.11 •713" ••••••X ...... , .11,u •12.U 
1/DEPTHll 12 •t,on •l.060 •11002 w,c110 •• 6~1 .,1qo 1283 ,884 l,108 

.21 111 •• sx •le5X ...... , ...... , ...... , •5181 w8,QI 
SIDEPTH• 1 l •• s22 •• su •1486 •1Q42 •• 111 •1096 1132 t425 1535 ...... , ••••••I ...... , ...... , ...... , ...... 1 ...... , ...... , ...... , 
S/Df PTH• .o ,ooo ,ooo ,ooo 1000 .ooo ,ooo .ooo .ooo 1000 ...... , ...... , ...... , ••••ux ...... , ...... , ...... 1 ...... , ...... , 



CASE a .. o 

TABlE V•OlMENSlONlESS DRAG FORCE COMPONENT FIElO,,,.orrJN~O IN EQUATION (25) 
THETA • ,o 10,0 20,0 30,0 so.o 75,0 100,0 130. 0 180,0 
ETA/HEIGHT• ,077 ,572 ,45ti .3~5 t l 77 ... 002 ... uo •1278 •,l23 

co,U 11.n .. 2,91 e21,9l .. e1.~x ••••••X 37,ex .,37,ex •54171 

SU~FACf 4195ti 3,'509 2e275 !,4SO 1~77 1035 1111040 •1343 e 1509 
71U •24,51 .ob17x •10S,bX •172·~' ...... , ••••••x •24e8l • 13 I ox 

S/DEPTH:s1,2 4,03b 
•13,41 

SIDEPTH=111 z,089 1, 1n1 leb88 1.312 
•"l.lX .. 40181 w5b15l .. 111ox 

8/D!PTH•l10 1 1159 1.109 • 1n1 ,781 i~b4 
•38,81 .40, n .40,0l •54,SX ,.5z,eix 

If:'- SIDEPTH= ,q ,bo7 1642 1
1571 1 4b7 1a2e 102s •1029 •1333 

N e30,4l •ll1SX el4ebl .,39,ax •••••~x ******X ...... , .. 2e,ex 
w S/DEPTH• ,8 ,J95 1381 • 34 t ,283 114 3 ,011 ... 01b •120b .,,3.B 

.201Jx •20,CJX .22,91 •2o,U •••••itrl ...... , ...... , ••••••x •42, 71 
S/DEPTH• ,7 ,240 1231 1208 , 174 ,~qo ,012 .,ooq •·129 •• 211 ...... , ...... l ...... , ...... , •••••~x ...... , ...... , ...... , ...... , 
8/0EPTH::a tb I 14 CJ 1144 ,uo ,109 .~57 1008 .,oos •1082 ~1llS ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• .s ,094 1091 ,082 10b9 1~37 ,005 ... 001 •• os1 •1087 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,4 ,ooo 1058 ,0'53 ,044 ,024 ,004 ... 002 w1034 .,os1 ...... , ...... , ••••••X ••••••l ...... , ******X ...... x ...... , ...... x 
S/DEPTH• .1 ,018 1037 ,033 ,028 .015 ,002 ,.,001 ee022 e,016 ...... , ...... , ...... , ••••••X ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .2 ,oz2 ,022 1020 .011 ,009 ,001 •• 001 •1013 •• 022 ...... , ...... , ...... , ...... , ...... , ...... l ...... , ...... , ...... , 
S/DEPTH11 .1 ,010 .010 ,ooq ,008 ,004 ,oot "'1000 ... ooo e,010 ...... , ••••••l ...... , ••••••l ...... l ...... , ...... , ...... , ...... , 
S/OEPTHc ,o .ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 8•D 

TABLE Vl•DlM!NSIONLEIS INERTIA FORCE CO~PONENT 'IIL01111 DEFINED IN EQUATION <2•> 
THETA • ,o 10,0 20,0 10,0 so.o 75,0 too,o uo.o 180,0 
EU/HEIGHT• 1"17 11572 1456 1355 .111 •• 002 •1140 •1278 •1ll3 

u,u tl,CJI .a,tx •2t,91 •81121 ...... , n,u •S718I· •54 17' 

SURFACE ,ooo 2,no 41180 41812 51358 5,0tl 4,286 21340 ,ooo 
...... 1 ss1n l•ell •l1lfl •is,n •S6eOI •11161 •15191 ...... , 

8/DEPTH•112 1000 ...... , 
llDEPTH•tet 1000 t .nz J1Jft3 4,521 ...... , 1•,31 13,41 S1t1 
S/DEPTH•l10 1000 11211 2,110 31213 41502 

ttttttl 11121 8,31 41U •5181 
~ S/D!PTH• ,9 1000 1846 11u1 21334 31360 31Cf2J s,1s. 2eJ04 
~ ...... , 1111 •• ox J151 •s1u •12,0I •20,0l •t71U 
~ S/D!PTH• ,8 1000 •• 01 11184 11104 !1501 21Cf94 2.•12 l180f 1000 

••••••l lt11I 5171 4,U •131 •6171 •12111 •t'in ...... , 
S/O!PTH• .1 ,ooo 1442 ,865 11253 11869 2,210 21238 11409 1000 ...... , '7141 61U 5161 2.u •2101 •6151 •tl191 ...... , 
S/D!PTH• ,6 ,ooo 1lil 1634 1f12t 11188 11108 1,102 11084 1000 ...... , 81n 8,41 '7111 1!1H 2,n •l1U .s,11 ...... , 
S/DEPTHl!I ,5 1000 1235 ,02 1673 11020 1,i!68 le215 1820 ,ooo ...... , ...... , 10151 1010I 8151 6,01 3,41 .u ...... , 
8/DEPTH• ,4 ,ooo .1.a ,310 ,482 ,134 ·'•' ,CJJl 1603 ,ooo ...... , ...... , tz,61 tz1n 11.u CJ,21 '7t21 4161 ...... , 
S/D!PTH• ,3 ,ooo • us 1226 1lll 1506 1637 ,649 14l3 1000 ...... , ...... , ...... , 14,21 l31]l 11,81 10,21 a,ox ...... , 
SID!PTH• 12 1000 1072 1142 1201 ,Jt'7 1401 1410 1Z68 ,ooo ...... , ...... , ...... , ••••••l n.u U18l 12141 10141 ...... , 
SI DEPTH• 11 1000 1015 ,068 ,100 1153 ,1u 1198 1110 ,ooo 

••••••I ttttttl ...... , ******I ""'" **''**I *****'I tt•t••I ttf tf ti 
S/DEPTH• 10 ,ooo .ooo ,ooo ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ...... , •••••ti ...... , •••t•tl ••••••• ******I ...... , ...... , ...... , 



CASE 8 .. 0 

TABLE VII•DIMENSIONLlSS DRAG MOMlNT COMPONENT FIELo •••• oEFl~ED IN EQUATION c 27) 

THETA I: .o 10,0 20.0 :so. I) so.o 7~.o 10010 11010 180a0 
rTA/HEIGHT• .&11 1512 145& .355 1 l '71 •1002 •1140 •a278 •,123 

2&1U 1~1qx •2191 •21,91 •8t12X ••••••x n.ex wl7a8X •S4, 7X 

SURFACE 'i1290 J,517 21200 11338 ,401 ,02b .,011 •1219 •• 345 
n,ox •221SX •71 i&X -11a1qx •2Q4a8X ******X ••••••x ******X .. 10141 

S/OEPTH•t,2 4 .1 n 
•10,31 

S/OEPTH•lel i .•no 1,811 11538 1118b 
•45 19X "49 181 •bOe8X •77.ll 

S/DEPTH•l10 193q ,897 1784 ,b2S 1286 
•43,0X •45,0X .s1.u •&1,ox .,3,qx 

~ S/DEPTH• ,9 14&9 1451 ,400 ,12s 1157 ,01& .. ,021 •1230 
N •351bl •36,9X e4015X •4b,&X .. , .. u ...... , ••••••X ...... , 
c:.n S/OEPTH• ,8 .23& 1228 ,2oa ,lb8 ,084 .010 .,010 ... 121 •,195 

••••••x ...... , ...... , ...... , .. , ... , ••••••1 ******X •••***X ******X 
S/OEPTH:s .1 11t9 .11 s ,104 .oa& aOU4 100& ... oos •aObl • 1103 ...... , ...... , ...... , ******X .. , •• u; ...... , ••••••x ...... , ...... , 
S/OEPTl't• 10 ,ObO ,osa ,osz ,oua 1023 ,003 ... 002 •1033 "1054 ...... , ******X ...... , ...... , .. , •• *' ...... , ...... , ••••••x ••••• u: 
S/DEPTjo;• ,s ,029 1029 102& ,022 .011 ,002 •1001 •10U1 •1027 ...... , ******X ******X ******X .. , ... , ...... , ...... , ••••••x ******X 
S/DEPTH• 1 LI ,Ota 1014 .012 .010 ,oo& 1001 .,ooo ... ooe ... on ...... , ******X ******X ••••••% .. , .. u ...... , ******X ******X ...... , 
S/OEPTjo;S el ,OO& ,oo& ,ooc; .oos .001 .ooo ... ooo •1004 • 100b ...... , ...... , ...... , ...... , .. , ... , ...... , ******l ...... , ...... , 
S/OEPTH= ,2 ,002 ,002 ,002 ,002 ,001 ,ooo !!01000 w100l .,002 ...... , ...... , ...... , ••••••% **'***' ******X ******X ******X ...... , 
5/0EPTHll .1 ,001 .001 ,ooo ,ooo ,ooo ,ooo .,ooo "1000 .,001 ...... x ...... , ******X ******X .. ,. .. , ...... , ...... , ******X ****•*X 
S/OEPTH• .o ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo ...... , ******X ...... , ******X .. , .. u ...... , ...... , ...... , ...... , 



CASE 61!10 

TABLl VlII~DIMlNSIONLESS INERTIA MOMENT COMPONENT FIELt. 11 ,DEFINtD IN EQUATION (28) 
THETA • .o 1010 2010 :so,o 'o.o 7510 10010 130.0 180,0 
ETA/HEIGHTs ,&11 1572 1'15& ,JSS 1177 •1002 •11'10 •1278 •1123 

2&.u tl1n .2,qx •21 1'iX .811zx ...... , 37,81 •37 a8X •54 111 

SURFACl .ooo 2,83& 3,&78 l,<>80 '311183 3141& 2,&'S'i lall.IO .ooo ...... , 
"" • n 1a13X .,41 ax •l&1&X •St 1111 •44151 •l q,ux ...... , 

S/OEPTH•t12 .ooo ...... , 
S/DEPTH•l1l .ooo t.525 2e7'5& 3. b'll ...... , 22,ox is.ox s,n 
S/DEPTH•t10 1000 ,8&C1 11&1.ib 21279 31101 ...... , 12,u a,5x 313" •'i1U 

~ !/DEPTH• 19 .ooo 1521 11005 11422 21 0 l 'I 21302 2,1&1 11307 
N ...... , 11u s101 1I8" •&151 •18101 •26141 •2211.il 
en !/DEPTH• 18 ,ooo 1318 ,b18 1885 1128& 11511 11448 ,88& ,ooo ...... , 51!" '·'" l 18X •l1'iX •121U •20101 •2'i1U ...... , 

S/DEPTH• 17 ,ooo 1l'i3 ,:na ,545 1806 ,9&7 1942 1585 ,ooo ...... , ******I "·"" :s,ox .,91 •&181 •1217" •l9e'1X ...... , 
S/OEPTH• •" .ooo 1 l1& ,221 ,329 ,ucn 1600 159l .:sn ,ooo ....... , ...... , 6,01 s, u 2141 •1191 w& 121 •ll15X ...... , 
8/DEPTH• ,5 ,ooo 1067 1132 ,t9l 1289 ,357 ,JST ,2C!7 1000 ...... , ...... , ******I ...... , s.n 21H •161 e41fsl ******I 
S/DEPTH• 14 ,ooo , on ,012 11os .1eso .zoo ,201 , uo ,ooo ...... , ...... , ...... , ..... u ******I ...... , ...... , ..... u **'***I 
SIDEPTH• 13 .ooo 1018 103& 1052 .oso ,100 ,102 10bb ,ooo ...... , ******I ...... , ...... , ••••••I ...... , ...... , ...... , ...... , 
S/OEPTH• .2 ,ooo .001 ,Ol'3 ,021 .on ,ou ,042 ,021 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******" 
S/OEPTH• .1 1000 1002 ,003 ,oos 10!18 ,010 .010 1007 ,ooo ...... , ...... , ...... , ...... , ******X ...... , ...... , ...... , ...... , 
S/DEPTH• .o ,ooo ,ooo ,ooo ,ooo 1000 1000 1000 .ooo ,ooo ...... , ******X ...... , ...... , ...... , *'****" ...... , ...... , ...... , 



CUE 8"'D 

~. 

TABLE lX•Dl~ENSIONLESS OVNAMIC PRESSURE COMPONENT ftELp. 1, 1DEFlNED IN EQUATION (29) 
THETA • 10 1010 20,0 30,0 so.o 75.o... lOOaO uo.o 180.0 
E'TA/HElGHT• 1bT7 .c;12 a4Sb ,3S5 11'1'7 •• 002 •1140 •1278 •,3i!3 

2&, U u,cn~ .2.ct1 •21.91 •8\a?I ...... , 37,81 •3T,8X •54,7\ 

SURFACE la32CJ l 1 l4CJ ,«Jl& • '7l () ,357 .,002 -· .. ,281 •• 5~8 .,C.49 
i!4,'5' is.ox 1191 .s,i:;x •2be'5X ...... , •IJ 11X ... 1x s.u 

8/DEPTH•le2 11272 
21,u 

SIOEPTH•lel 11020 1CJ1J .. ,ess a70l 
1,u s,1x .. ,&I .e,ox 

S/DEPTH•leO ,son I 7'75 ,101 1&05 1148 
.,&I •l19X wS151 •llaOX -r291 lX 

~ S/DEPTH• ,9 .&2c; • ,, l 0 ,5&5 •"en 1110 a0.58 •1228 •1548 
~ •5,bl .ei,sx •9 101 •ll1n y2818X ••••••I 1'4e U •la9X 
-.;i S/OE.PTH• 18 a488 a4TT 144'7 1399 12&3 1054 •t15& •t415 .,s11 

•8a1X •9 141 • ll 141 •15101 y29a2X ''''"" 18.31 .21 .5.81 
S/DEPTH• 17 ,381 1114 11'5.2 1l1'7 1217 10S8 •al08 •all T •.395 

•10191 .. i11sx •t 314X •1&,11 1110.s1. ••••••I ei&, n 14171 8,U 
S/DEPTl1• 1b .299 1294 1218 ,?.S3 1177 ,OS4 •107b •1244 w,307 

.u,01 "'t31bl wt'S14X •18,81 l"n.u ...... , 100.n 29.31 21,u 
$/DEPTH• 15 ,231 ,233 ,221 .202 a 145 ,049 w10S4 •a 190- •,242 

•lS,41 11lb10I .1s,ox •21,51 ~n.u ...... , ...... , 44141 35 121 
$/DEPTH: 14 119?. 1188 .179 11&4 1119 ,04l •1040 •el51 •1194 

•18,41 •19aOX .21,21 •25. tx '1'42151 ...... , ...... , b012X 49,0X 
S/DtPTH• .l ,159 115& 1149 11 n 1100 1038 •1011 •al2Q e1l&O 

.21,81 "221bl .. 2s,ox •29 11.11 ,~4fh8X ••••••I ...... , 7&1U &2 11U 
S/Df PTH• 12 1 ll1 , us 1128 I t18 ,087 10l!:i •1025 •1106 •1117 

•2s.n •26eU w281 n •3'S,bX 19551 u '*'***X ...... , qo,41 74a5X 
S/Of PTH• .1 ,121.1 1122 111T 1107 1080 1032 •1021 .. ,oqs •1125 

•27191 •28 18X •31,61 •36,QX ,•59191 ••••••I ••••••I 100.ax 83,U 
s/oEPTH• 10 .120 .118 1113 1104 .011 • ~ .s l '"1020 •1092 •• 120 

•28,91 .. 29,81 • .3i! 1 71 e38, U ,.bleTX ...... , ...... x t041bX 8b,2X 



THETA= 

CASE A•D 

TABLE XwVARIABLES DEPENDING ONLY ON PHASE ~NGLE 

,o 10,0 30,0 so,o 75,0 100,0 

Ct) DI~ENSIONLtSS KINEMATIC FREE SURFACf BOUNDARY CONDITION tRROR 
LINEAR WAVE THtORY REPRESENTATION,,., DEFI~EO IN EQ,Cl5) 

130,0 

SURFACE ,OOO 1,196 t,470 1 1 267 ,689 ,J84 •,083 •,163 •eOOO 

C2) DIMENSIONLESS KINEMATIC FREE SURFACE BOUNDARY CONDJTON ERROR 
STREA~ FUNCTION THEORY REPRfSENTATlON,,,, DEFINED IN EQ,(35) 

SURFACE ,ooo ,ooo .~oo .ooo .,ooh •• ooo •,ooo .ooo .,ooo 

(3) DIMENSIONLESS DVNAMIC FREE SURFACE BOUNDARY co~bITION ERROR 
LINEAR WAVE THEORY REPRfStNTATION,,,, OtF"INFO I~ EQ,C36) 

SURFACE •• 002 ,004 .ozt ,045 ,096 1119 ,067 

(4) OlMfNSlONLESS DYNA~IC FREE SURFACE BOUNDARY co~~ITION ERROR 
STREAM FUNCTION THEORY REPRESENTATION,,,, DEflNEO IN fQ,Cl7) 

SURFACE .012 •• 003 .,ool •• ool •• 001 •• oot .001 ,001 ,001 



CASE 8•D 

TABLE Xl•OV[RALL WAVE PAHAMETERS,,, 00 NOT DEPEND ON PHASE ANGLE OR ELEVATION 

(1 > OIM[NSIONLESS WAVE LENGTH 
OEfINED IN EQUATION CJT) 

l,194 ( l&,S'> 
(2) DIMENSIONLESS AVERAGE POTENTIAL ENERGY 

DEFINED lN EQUATION (]8) 
,353 ( •IU ,5,) 

( 3) DlMENSI0NLf8S AVERAGE KINE,lt ENERGY 
DEFINED IN EQUATION (39) 

(Q) 
,197 ( •f»5e01) 

DIMENSIONLESS TOTAL AVEREGE ENERGY 
O[fINEO IN EQUATION (40) 

,TSO ( •'53,91) 
(5) DIMENSIONLESS TOTAL AVERAGE ENERGY 'LUX 

~ DEFJN~D IN EQUATION (41) 
N ,491 ( •SO,U) 
~ (,,) DIMENSIONLESS GROUP VELOCITY 

OE~INEO IM EQUATJON C4Z) 
,65'5 ( 2121) 

(7) DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
DEFINED IN EQUATION (41) 

,TH ( •31 ,JX) 
(8) DIMENSIONLESS TOTAL AVERAGE MOMENTUM ~LUX IN WAY~ DIRECTION 

DEFINED IN EQUATION (44) 
,548 C •161 U> 

( 9) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 
D!FINED IN EQUATION (45) 

,on C 2n19X) 



~ 
(,&) = 

CASE 8j•D 

TABLE XI<CONf)•OY!RALL WAVE PARAMETERS,,, DO Not DfPEND ON PHASE ANGLE OR ELEVATION 

• (10) DlHENSIONLESS ROOT HfAN SQUARE KINEMATIC FREE SURFACE SOUNDARV CONDITION tRROR 
OE'INEO IN EQUATION (46) 

LINEAR 1625231 STREAM FUNCTION ,000000 

Cll) DIMENSIONLESS ROOT MEAN SQUAR! DVNAMit FREE SURFACE BOUNDARY CONDITION lRROR 
DEFINED IN EQUATION (47) 

LJNEAR 1l0i4lq STREAM FUNCTION 1 001932 

Cl2> DIMENSlONLlSS MAXIMUM KINEMATIC FREt SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (46) 

LINEAR 11470195 STRfA,M FUNCTION ,000000 

( lJ) DIMENSIONLESS ~AXIMUM DVNA"41C FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION ("1) 

LINEAR 1193618 STREAM F'UNCTION 

(14> DJMlNSIUNLESS KINEMATIC FREE SURFACt BR~AKING PARAMlTER 
DE~INED IN EQUATION (48) 

LINEAR 1900456 STREAM FUNCTION 

(15) DIMENSIONL~SS DVNAMJC FREE SURFACE BRlAKING PARAMETER 
DEFINED IN EQUATION (4q) 

LINEAR e40b734 STREAM FUNCTION 

,012311 

,872877 

,2861'78 



4TM ORDER STREAM FUNCTION wAVE T~LORY 
Dt.FlNITIONS 

LO • DEEP WATER WAVE:. LtNGTHt CALCULATED FROM LINfAR WAVL THt.ORYt L0•(G/b 1 28318)•T••a 

H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PfRIOD X(N) • NTH STRtAM FUNCTION COE~FttI~~T 
OPT • ~ATER Df PTH L • WAVl L~NGTM 
PSI • VALUE 0, STREAM FUNCTION ON THE:. fRtE SURFACE 

WAVE:. CHARACT~RISTICS 
H/LO • 1 042b15 OPT/LO • .~qqqq& 
H/OPT • ,042&1~ 
L/LO a 1,017518 PSI/CG•H•T> • •.005255 

LISTING OF DIMENSIONLESS STRtAM FU~CTJON COEFFICIENTS 

X( 1>/CH•T*G) • 
XC 3)/CH*T•G) s 

... l3117h03 
•1404253 ... 13 

Xf 2J/CH•T•G> : 
X( 4)/CH•T•G) • 

• ,8081 qbw09 
•,23'7110•1 T 



CASE '•A 

TABLE l•DlNENSlONL!SS HORIZONTAL VELOCITY CDfllPON!NT 'I!LD.,.,DE,lNED JN EQUATION (21) 
THETA • ,o 10.0 20,0 30,0 5o.o 75,0 100,0 13010 1ao,o 
ETA/HEIGHT• ,ss1 15lS ·"'• ·""' .:uo ,on .•• 11• •elU .,,166 

•·JI 5,n •• u s,u •J11I •S2181 l•19I •2e61 .1,zx 

SURI' ACE 1,561 5~198 lellO :s,010 21151 ,au •1526 •21142 .z, 121 
•• 11 .,ax •&,ox •1141 •2121 •:S.51 •1121 •till .,a1 

S/DEPTH•l 10 :S,094 1,00 2,906 Z,676 11982 ,192 
•1151 •1151 •l 151 •1161 •t1al wZ,51 

S/DEPTH• ,9 1,667 11641 s,S66 le44J 11010 14Z9 .,2111 el .215 •t ,662 
.,51 .,51 •1•1 •161 •• 11 •leU 101 •171 .,11 

S/D!PTH• 18 ,898 1885 ,841 ,118 1!11 ,232 •1156 •1688 •,897 
,41 ,01 141 ,41 e41 .u ••••••I ·"' ,31 

~ I/DEPTH• .1 ,u1 .1111 ,455 e4l9 1311 ,us .,oa4 •• su "•"'" Co.) 1,111 1,u 1,11 1.u t ,41 ••••••I ...... , a.u t,41 
~ S/DEPTH• •• ,161 ,257· ,246 ,22• 1168 ,068 •1045 •1200 •• zu 

l,41 2,41 2,0 l,41 ...... , ...... , ...... , 2141 2141 
S/Df PTH• 15 1141 • tJ9 ,133 ,122 10'1 ,031 •e0l5 •1108 •,141 

••••••I ...... , ...... , ••••••I ...... , ••••••I ••••••I ******I ...... , 
8/D£PTH8 ,4 107' ,on ,072 1066 ,049 ,020 •• ou •1059 •1016 

••••••I ..... ,, ...... , ...... , ...... , ...... , ...... , ....... ••••••• 
SID!PTH• ,J ,041 1041 ,039 ,OJ• .021 .011 •• 001 •10Si •1042 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••••••I 
SID!PTH• ,z ,Oill ,oz11 10U 10Zl 1015 ,006 .,oo4 •1018 .,0111 

••••••I ...... , ...... , •••nu ...... , ''"'" ....... ••••••• . ...... 
I/DEPTH• .1 •°'' .ou 1014 10U .010 .oo4 .,001 •• ou ... oa5 

••••••• ...... , ....... . ..... , ••••••• ••••••• ••••••I ••••••• ...... , 
llD!PTH• .o ,ou .ou .ou 1011 1ooa .ooJ •1002 •1010 .,ou 

••••••• ••••••• ...... , ••••••• . ...... . ..... , ...... , ...... , ••••••• 



CASE 9d 

TABLE ll•DIM~NSIONL~SS VE:RTJCAL vnocnv CONPONf'NT FlELD •••• ofFI~ED IN EQUATION C22) 
THETA • ,o 10.0 20.0 10.0 50.0 75,0 100.0 130t0 18010 
ETA/HEIG14Ta .s.u 15Z3 ·"'" ·""" .310 10''7 •1116 •el'73 .. ,, .... 

bell s.u 4e8l 1.n •!111 •32.81 24.CJX •2t61 .1.21 

SUPFACE ,ooo •bl' 11208 t. 744 l157Q !10b2 2 I 90 111'2 ,ooo 
•••••*I .,.,, •• 71 •1101 •1e81 •2,'51 •2.51 •lef>I ...... , 

S/DEPT"4•leCI ,ooo .isn 11 ObO 1.550 2.371 z,,85 ...... , •le!I •1121 •l .31 •leAI •t ,bl 
8/DEPTH• 19 1000 ,290 .57t ,834 l e27'7 t,bO' 11ftl8 l10b8 .ooo ...... , .,,,, ··"' •141 •151 ··"' •• 11 •191 ••••••I 
S/DEPT"4S 18 ,ooo t 156 e30'7 1449 e688 e8b7 1884 ,S7b ,ooo ...... , ,51 ,51 .sx .sx ·"' ,31 .11 ...... , 

~ S/OEPTH• .1 .ooo .oea .u. e242 .111 ,4b8 e477 .111 .ooo 
~- ...... , ******I l,51 le4l l.u 

t ·"' 
1141 tin ...... , 

~ S/DEPTH• ,b ,ooo- ,0115 ,089 • us .zoo .2s2 .257 tlb8 .ooo ...... , ...... , ...... , ******I 2141 2,41 2141 2.111 ...... , 
8/DEPTH• ,5 .ooo 1024 ,048 .010 .108 .136 ,ua .o,o ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••••••I 
S/OEPTH• . " ,ooo .ou 1026 .o38 1058 .on ,074 .048 .ooo ...... , ...... , ...... , ••••••I ******I ******I ••••••I ...... , ...... , 
SI DEPTH• 13 1000 ,001 10l4 ,020 .031 103' 1039 eOib .ooo ...... , ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ******I 
SIDEPTH• .2 ,ooo .004 .001 ,010 .o 1 i:; 1020 .020 1013 .ooo ...... , ...... , ...... , ...... , ...... , ...... , ******l ...... , ...... , 
S/OEPTH• .1 .ooo ,001 .on .ooo .oo• ,008 1008 ,oo5 ,ooo ...... , ••••••I ••••••I ••••••I ••••••I ••••••I ...... , *****•I ...... , 
S/DEPTH• .o .ooo .ooo ,ooo .ooo .ooo .ooo .ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE CJwA 

TABLE Il!•DlMENSI0NLE8S HORIZONTAL ACCELERATION COMPONENT ,IELD11 1 1Df.~INED IN fQUATION (23) 
THETA • 10 1010 lO,O 3010 5010 7510 10010 uo,o teo,o 
!TAIH~IliHTll I 5:51 ,523 ,091 1416 1310 ,OCJ7 •1116 •1373 •,166 

613' 5,91 o,n 3101 •3111 •3lt8X 21,CJI •2a61 .7,21 

SURFACE ,ooo 3,908 7,632 111006 161220 lCJ1Z55 1e1487 ll1ll5 ,ooo ....... ,ox •121 .. 161 •1151 •2141 •2161 •l1'fl ••••••• 
1/DEPTH•laO ,ooo 3.400 616CJ3 •1776 1"1CJl2 18,7·67 

••••••• •1'11 .,ex ··'" •t.11 •1151 
SIDEPTW11 ,9 1000 1,azs 3,594 51252 81031 101114 to·,zn 6,697 _1000 

••••••• ..u •• zx •• 21 .,31 .,51 .,ex •l1U ...... , 
&/DEPTH• 18 ,ooo 1CJ82 1,04 2182'1 4ell8 51452 s,552 31618 ,ooo 

••••••• ,61 ,u 161 151 ,u ,31 ,a ...... , 
~ 8/DEPTHl!I .1 ,ooo ,!iCJ 11042 11sn 21333 21940 2,9'5 l1CJ53 ,ooo 
w ••••••l ...... ,. t,51 t,51 1151 l 141 1,11 1,31 ...... , 
~ S/Dt!PTH• •• ,ooo 1zas ,562 1821 l1lS8 11586 lt616 11054 ,ooo 

••••••• ••••••I ••••••• ••••••l 2151 2141 2.0 21n ...... 1 
SIDEPTHll ,5 ,ooo 1154 ,303 1443 ,6n 1856 ,en ,570 ,ooo 

····••I ••••••• ...... 1 ••••••• ...... , . ...... ...... , ...... , ....... 
S/Dt!PTHll ·" 1000 ,on 1164 1240 1368 ,461 1413 130'l ,ooo ....... ••••••• ...... , . ..... , ....... ••••••x ...... , . ..... , ...... , 
8/DEPTH• 13 1000 ,046 1090 1'32 t!Oi! 1255 1Z60 .o•· 1000 

••••••• ...... , ....... ••••••• . ...... ••••••I ••••••• ******I ...... , 
SIOEPTH• .2 ,ooo 1026 1os1 1075 1115 el45 ,ue ,oCJ7 1000 

••••••• ******I ...... 1 *****•I ••••••• ******I ******I ....... . ..... , 
SIOEPTH• .a 1000 1017 ,033 ,048 ,074 1093 ,o~s 10ft2 ,ooo 

••••••• ••••••I ...... , ••••••• • •••••• ...... , ...... 1 ...... , ...... , 
SIO!PTH• 10 1000 • 0 l I ,028 ,010 106?. 1078 1080 ,os2 ,ooo 

••••••• • ..... 1 ******I ...... , ...... , ...... , ******I ..... u ...... , 



CASE qioA 

TABLE:. lY•DlMENSIONLESS VERTICAL ACCELERATION COMPO~fNT Fl£LD,.,,DlFINFD IN E QUA TI Olli ( 24, 
THETA • 10 10,0 20.0 :so.o so.o 75,0 100,0 13010 180,0 
ETA/HElGHTs ,53a ,s;23 ,a94 ,I.II.lb 1310 ,ocn •ell& .,373 .;ob ,,, :n 5,91 4,81 3,0l •3t1l •l2,8X 24,91 .2,fJl •T,21 

SURF' ACE •lq,095 •t8,T07 •1715&9 •15 1TSl •101535 •21420 5,fJ99 151499 lq1033 
•• ox •• u •131 .,11 •1 a4l .. 1.&l .2,ex •l18l •t,21 

8/DEPTH•leO •1&,9&3 •lb,&62 w15e77t •14,117 .q,9z1 •2148'!7 
•• 11 •e7l •18X 11,91 •l 1U •l t TX 

SI DEPTH• ,9 •9,753 wflaS'H .q, tlb .s,33q .r;,qe& •t.954 2,5&9 81733 lt e 1 S9 
.,21 •ei!X •ill •• :sx •• sx .. 1,ox •• ax •191 •t. u 

SJ DEPTH• 18 •S,455 .5,349 .S,091 •41b7b •31411 •la24t 11198 4e5ll 51844 
,&X ,sx ,sx ,51 • 41 ,ox .11 .n ,21 

~ S/Of.PTH• 17 •z.9ez .. 2,93~ wi!,798 •2,573 •11893 •e724 ,592 ltl9l 1,101 w s.sx s,sx l,4X 1141 lei.IX *~****I ...... , 1141 1131 c.n SI DEPTH• ·" •11&22 •11597 •11523 •l,402 •t.03& •140& ,101 11274 1,&57 
2.0 2,u 2,1.11 2,ax 2.u ••••••1 ...... , 2, CIX 2,41 

S/Of PTH• .s .,878 •18&4 •1825 .,759 •15&2 •1223 1159 1&82 ,888 
***•••I ...... 1 ...... , ******" ...... , ...... , ...... , ...... , ••••••x SIDEPTH:I 14 •1472 •14&5 •• 444 •1409 •• :sol •• 121 ,084 13&4 1475 ...... , ...... , ...... , ****•U: ...... , ...... , ...... , ...... , ...... , 

R/DE.PTH• .l w,2St •1!47 •• 215 •1117 • 1 l bl • 10&5 10411 tl9l ,251 
****•*X ...... , ...... , ******' ******" ...... , ...... , ...... , ...... , 

SIDEPTH• .z •• U'7 •eli5 ... l 1 q •• 110 .,os2 •1031 10lZ 10<17 1127 ...... , ...... , •••***" ****••l ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .1 •1053 •• os2 •1050 .,oab .,034 ... 014 1009 • 04 l ,OS3 ...... , ...... , ...... , ...... , ...... x ...... , ...... , ...... , ..... u 
S/OEPT.-.• .o ,ooo ,ooo ,ooo ,ooo 1000 .ooo ,ooo ,ooo ,ooo ...... , ...... , ...... , "****"" ******X ...... , ...... , ...... , ...... , 



CASE qt!,A 

TABLE V•OlMrNSlONllSS DRAG FORCE t01'4P0NENT FIELo •••• dEFINfD IN EQUATION (2S) 
THETA s .o lO.o 20,0 30,0 so.o 75.0 100,0 130 ,o 180,0 
ETA/HElGtih ,s:su .523 ,uqq ,446 .310 ,09'7 •• 116 •el'73 •,466 

6,U 5,9X 4,8% 3,01 •3eTX •12,BX 24,91 .. 2.&1 .. 1.2x 

SURF"ACE le02'5 ,qsq ,88& ,733 ,315 ,054 .. ,022 ... ,372 l!t,602 
.,21 •13X .,sx •l 14X •2,qx •4,91 ••••••I .. 1. u ,ox 

S/DEPTH=t•O • 774 e'750 ,683 ,seo • :us ,051 
•t ,6X •l 161 •l 17X •l t 71 •i'eOX ...... , 

S/OEPTH: ,q 1225 .218 , 198 • t &8 .oq3 ,01s •• 001 •• 112 •,224 
,:n ·" ,n ,31 .u ...... , ••••••I .u •• ox 

S/OEPTHa ,8 .oos ,o&3 ,OS8 ,049 .021 ,004 •• 002 •1038 •• oos 
2,u 2.n 2,n ••••••I **'**•I ••••••x ••••••X ******X 2,U 

~ S/OEPTH• ,7 ,01q 101e 1017 ,014 1008 ,001 •1001 •1011 •• 01q 
~ ...... , ...... , ...... , ...... , ....... , ...... , ...... , ...... , ...... , 
Q) S/OEPTH• • t> .oob • 00'.S 1oor; ,004 .002 ,ooo •• ooo ... 003 .,006 ...... , ******" ...... , ••••••X ...... , ..... u: ...... , ...... , ...... , 

S/OEPTH• .s ,002 1002 1001 1001 ,oot ,ooo •• ooo •• 001 •1002 ...... , ******I ...... , ...... , ...... , ...... , ...... , ••••••x ...... , 
S/OEPTH• . " .001 1000 .oon ,ooo ,ooo .ooo ... ooo ... ooo ... ooo 

••••••I ...... , ...... , ••••••X ••••••X ...... , ...... , ...... , ...... , 
S/OEPTH• 1l .ooo .ooo 1000 .ooo .ooci .ooo •• ooo ... ooo ... ooo 

••••••I ...... , ••••••x ••••••x ••••••:t ...... , ...... , ...... , ...... , 
S/DEPTH• .2 ,ooo 1000 1000 ,ooo .oon ,ooo .,ooo •• ooo 1t,OOO ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTH• 11 1000 1000 1000 ,ooo .ooo ,ooo •1000 "1000 •1000 ...... , ...... , ...... , **'"'" ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• ,o .ooo .ooo ,ooo 1000 1000 ,ooo ,ooo .ooo 1000 ...... , ...... , ******" ...... , ...... , ••••••X ...... , ******X ...... , 



CASE 9d 

TABLE Yl•DJMEN~!ON~!SS INERTIA 'ORCE COMPONENT FJELD••••DfFJNED JN lQUATIO~ C26) 
THETA • ,o u.o zo,o J0 1 0 so.o 15,0 100,0 uo.o 180,0 
ETA/HElGHh .sso ,!llJ ·••o ,44• -,SlO ,n1 •1 l lit •e37S .,466 

'•" 5," 1181- s,ox •]e7l •S218I l4,91 •2161 •1121 

SUR, ACE .ooo ••Z' l1Zl9 11774 21619 31116 21•97 t 1824 ,ooo ...... , 11U ,n 151 •• 21 •1•1 ··'' •101 •••••*I 
SID!PTHll10 1000 1148 11oh 11517 2.ou l10J7 

******I ,JI 1SI 131 .21 .,01 
S/Dl!PTHI- 19 ,ooo ,295 1S8t ,en l1JOO 1,637 l t t.61 11087 ,ooo 

******I 1.11 11 ll 1.11 1111 t,n 181 I '71 **'***I I/DEPTH• ·' 1000 11s• ,113 ·"" ,100 ,883 1Hlf 1587 1000 
******I 2,ox z,ox 2101 2.ot 1,•JX t.•1 lt81 **'***I II:'- l/Df PTH• ,1 1000 108" .10. 1246 1317 1416 ,us 1316 ,ooo w ••••••I ...... , ,,ox s101 leOI z.•1 2,n 21'1 ••••••• 'I I/DEPTH• •• ,ooo , Ollft .0•1 ,131 .201 ,2!U1 ,261 1 Ul ,ooo 
••••••I ••••01 ...... , ******I ,,,, 3191 J,91 '•'' ...... , 

-~/DEPTH• ,5 ,ooo .ozs 1049 ,011 .110 .ue e 14 I .0112 1000 
******I ...... 1 ...... 1 ••••••I '1'* .. tl ''*'**I ...... , ...... , *'*'**I l/Df PTH• •" ,ooo .ou ,Oh ,OJ8 ,059 ,074 ,076 e04'1 ,ooo ••••••I *****U "'"*' ...... , '1***"' ...... , ...... , ...... 1 ...... , 

S/Df PTH• • .s ,ooo .001 ,014 .020 ,031 ,039 ,040 1026 ,ooo 
***•••I ...... , ******I ...... , '1**•**1 ...... 1 *'****I ***'**I ...... , 

II/DEPTH• ,, 1000 ,0011 100'7 1010 10U .020 1020 .ou 1000 
******I ...... , ..... u ...... , 'l••••u ******I *'****I ...... , ...... , 

I/DEPTH• 1l ,ooo 1001 ,on ,004 1007 ,ooa ,008 1006 1000 ....... ••••••I ...... 1 ...... 1 •.•••••I ••••••I ******I ...... , ...... , 
8/DEPTHI .o 1000 ,ooo ,ooo ,ooo .ooo ,ooo 1000 1000 ,ooo 

'*****I ...... , ..... *' ...... , ...... , ...... , ....... ...... , ...... , 



CASE q19A 

TABLl Yll•D!MENSJONLESS DRAG MOMENT CO"PONENT ~ItLo •••• oE,IN~D IN EQUATION ClT> 
TH!TA " .o 10,0 20,0 Jo,o so,o· 75,0 100,0 uo.o 180,0 
ETA/HElGHh ,SJI& e'52l ,494 ,40 1310 .nT •1 tlb •• 313 •• 4bb •.n 5,U 41 81 J,01 •3e7X. •J2181 l419' ·2·b" •7 1 2X 

SURFACE ,•bb ,01 ,au ,688 ,349 ,oso •• 020 •1336 .,541 
.,21 .,:n .,ex •le51 •:Sell .s.:n ...... , •le 21 .01 

8/DEPTHsleO 1 TU ebO ,ua .533 ,2n e04T 
•1,n •t,71 •l1BX •l1CJI •2e21 ...... , 

S/DEPTH• ,9 ,S84 .tT9 .1u .ue .01b .012 •eOOb •e 108 ... 183 
.21 ,21 ,u ,u •• u ...... , ...... , •101 •• 21 

8/DEPTH• 18 ,047 .oo • 041 .o:ss .019 ,003 .,001 •• 028 •,047 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~ SI DEPTH" .1 ,012 .011 .010 ,009 1005 ,001 .,ooo •• 001 .,012 
w ...... , ...... , •••***l ...... , ...... , ...... , ...... , ...... " ...... , 
= SIDEPTHa ,b ,OOJ ,oo3 ,003 .002 .oos ,ooo .,ooo •• 002 •• 003 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... " ...... , 

SIDEPTH• .5 ,001 ,001 ,001 ,001 .ooo .ooo •• ooo •• ooo •• 001 ...... , ...... , ...... , ...... , ...... , ******I ...... , ...... , ...... , 
SIDEPTH• ,4 ,ooo .ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,3 ,ooo .ooo .ooo .ooo .ooo ,ooo •• ooo •• ooo •• ooo ...... , ******" ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .2 ,ooo .ooo ,ooo .ooo .ooo .ooo •• ooo •• ooo •• ooo ...... , •••••ti ...... , ...... , ...... , ******I ...... , ...... , ...... , 
S/D!PTHll!I t l .ooo .ooo ,ooo .ooo .ooo ,ooo •• ooo •• ooo .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/C!PTH• .o ,ooo .ooo ,ooo ,ooo ,ooo .ooo .ooo .ooo .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ..... u 



CASE 'h•A 

TABLE VIII•DIMENSIONLESS INERTIA MOMENT COMPONENT ~IELD •• ,.DEfINED IN fQUATION (28) 
Tl-IETA • ,o 10,0 20,0 30,0 so.o 75,0 10010 110,0 180,0 
!TA/HElGHTa ,s1u ,i;n • 41q4 ,446 .110 ,oq1 •111& •• :n1 •,466 

ft ell s,n 11,81 3,0l •'le TX •32,81 24,qx •2e&X re7 12l 

SUR, AC~ ,ooo • '5112 11057 le'322 21231 21&26 2111qq 11500 ,ooo ...... , iqx ,11 .n •1bl •l1lll •l 141 •131 ...... , 
S/DEPTH•l10 .ooo 14&0 1qo5 t ,323 21024 21'547 ...... , 1U • u ,ox ... 1 x •131 
S/DEPTH• ,q .ooo .218 ,4zq ,628 ,q&l 11210 11232 1so:s 1000 

******X ,ex ,81 ,81 1U 1&l ,sx I 3X ...... , 
S/DEPTH• ,8 ,ooo .102 ,zoo ,2q1 1448 15b':i 1576 ,:n& ,ooo 

******l ...... , l 111 11 TX t 1&1 l1bl 1151 1141 ...... , ,..... 8/DEPTHa .1 ,ooo .04b 1oq1 '154 .20'5 .2'58 .2&5 , 172 ,ooo 
w ...... " ...... , ...... , 21&1 ?. • &l 2151 21'5l 2141 ...... , 
c.o S/OEPTH• ,& 1000 .ozt 1041 .os9 10'H .111.1 .111 107b ,ooo ...... , *****•U ...... , ...... , ...... , ...... , ..... u; ....... , ...... , 

S/Df PTH• 15 ,ooo 1ooq 1011 1025 10lq 104q .oso 1032 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• 14 1000 1004 1007 ,010 101':> 1020 1020 1013 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******l 
S/OEPTH• I 3 1000 ,001 ,003 1004 100b 1007 1007 .oos 1000 ...... , ...... , ...... , ...... , ...... , *'****l ...... , ...... , ...... , 
S/OEPTH• .z ,ooo ,ooo ,001 ,001 1002 1002 ,002 .001 ,ooo ...... , ...... , ...... , ...... x •••oO: ...... , ******X ...... , ******l 
S/DEPTH• .1 ,ooo ,ooo ,ooo ,ooo 1000 1000 ,ooo 1000 ,ooo ...... , ******" ••••••x ...... , ******X ******X nuux ...... , ...... , 
S/Df:.PTH• ,o ,ooo 1000 ,ooo ,ooo .ooo .ooo .ooo .ooo ,ooo 

*'****l **''**" ******l ...... x ****'*" ...... , ...... , ...... , ****•*l 



CASE ~d 

TABlt lX•OIMENSIONLESS DYNAMIC PRESSURE COMPON~NT P'ill0 1 ,, 10EFINtD lN fQUATION (29) 
Tl-4ETA :I .o 10,0 2010 10.0 5010 7510 10010 uo.o 180,0 
ETA/HEIGHT• ,534 1523 ,4114 ,40 .:no 1o•n •• 111:1 .,,373 •14bl:I 

,, I 3X 5,91 4 1 8X l10X •317X 11)i!,8l 24,91 •21b" •'112X 

SURP'ACF. l,067 11041 ,1188 ,893 1620 ,195 .,211 •1747 .,933 
1 I ox ,9X 11" . "" •13X •t.zx .,51 ,ll ,9X 

S/DEPTH•l10 ,937 1922 ,876 1802 1517 1192 
,n ,n in • 21 • ox .,71 

S/OEPTH• ,9 ,521 1513 ,488 ,448 ,327 .120 •• 1 u .,432 .,557 
1 'ox ,9l ,9X ,91 ,71 .,21 212X leU l ,OX 

!/DEPTH• ,8 1285 ,281 1268 1246 1181 ,01:19 .,056 .,22& •1i96 
117X l16I l , n leU t '3" .u 414X 2. sx z.n 

~ !/DEPTH• ,7 ,155 .1s:s 114• 1134 1099 ,OlCJ •1029 •e 122 •1159 
~ 2,21 2,21 2,2x z, u t.71 ...... , ...... , 4,0X 3,71 = S/OEPTH• ,6 ,084 1083 ,079 ,on 1054 ,021 •1015 •1061:1 •,08'5 

z,sx 2,sx 2,u 21n i.n ******" ...... , 5,91 5,41 
S/Of PT!i• ,s ,045 ,045 ,043 1039 .oz11 1011 .. ,008 .,035 •,046 

••••••I *****•I ******X ...... , ••••••I ••••••x ...... , ••••••I ...... , 
SIDEPTH• ,4 ,ou 1 Oii!4 ,023 .021 .ou ,006 •1005 •• 0111 e,025 ...... , •****•X ••••••X ...... , ...... , ****'*" ...... , ...... , ...... , 
SI DEPTH• ,3 ,013 1013 ,ou ,ou 100& 1003 •• oo:s •• 011 •• 014 ...... , ...... , **•***" ''''''" ******" ...... " ...... , ...... , ...... , 
S/D!PTH• 12 ,001 1007 ,007 1001:1 1005 .ooz .,002 •1001:1 •1008 ...... , ******I ...... , ...... , ******I ...... , ...... , ******X ...... , 
S/OEPTH• .1 ,005 1005 ,004 1004 .001 1001 ... 001 •t004 •,005 ...... , ***'*'" ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIO!PTH• .o 1004 ,o04 ,004 1003 1002 ,001 ,.,001 .,001 • 1004 

...... 1 ******' ..... u ...... , ...... , ...... , ...... , ...... , ....... 



CASE ••A 

TABLE x.vARIABLES DEPENDJNG ONLY ON PHASE AN~Lr 

.o so.o 20,0 lo.o so.o 1s.o 100,0 

(l) DI~ENSIONLlSS KINEMATIC FAEf SURFAC! BOUNDARY CONDITION ERROR 
LINEAR ~AVE THEORY R[PRESENTATJON,,,, DEFINED IN !Q,(15) 

suRfACf. ,ooo ,oo& .015 .ot' .021 .oo• •• oo• .,01~ •.ooo 

(2) DlMENSIONLlSS KINEMATIC FREE SURFACE BOUNDARY CPNDITON ERROR 
STREAM FUNCTION THEORY REPRES!NTATION, 111 OEFlNEP JN EQ,(35) 

SURFACE ,000 •,000 • 1000 ·•1000 1000 . •eOOO •1000 1000 1000 

(3) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, DEFINED IN !Q,(J•> 

SURFACE •,028 • 1 026 • 1 020 •,012 1 010 1 031 ,029 

(4) OIMlNSIO~LESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY REPRESENTATION,,., DEFINED IN EQ,(37) 

SuRfAtr .,ooo .,ooo •• ooo •• ooo •• ooo •• ooo ,ooo 

•• 011 •1038 

,ooo .ooo 



CASE 9•A 

TABLE XJ•OYERALL WAYE PARAMETERS••• DO NOT DEPEND ON PHASE ANGLE OR ELfYATJON 

( 1) DIMENSIONLESS WAYE ~!NGTH 
DEFINED IN EQUATION (Jf) 

1.01e ( 11•1> 
CZ> DJMENSJONLEIS AVERAGE POTENTIAL ENERGY 

DffJNED JN !QUATJON (38) 

(3) 
•••• ( .,91) 

OJMENBJONLESS AVERAGE KINETIC ENERGY 
DE~JNED JN EQUATION CS9). -

·'°' ( •1191> 
(4) Ol~ENSJONLESS TOTAL AVEREGE ENERGY 

DE~IN!D IN EQUATION (40) 
,998 ( •1 t41) 

(5) OIHEN8JONLES8 TOTAL AVERAGE ENERGY FLUX 
~ O!fINED JN EQUATION (41) 
~ ,509 ( •1111) 
I\) (6) DJ~ENSIONLESS GROUP Y!LOCITY 

DEFINED IN EQUATION C4z> 
,sao ( ,JI) 

C1> DIH£NSJ0NLESS TOTAL AVERAGE MOMENTUM 
DfF.INED IN EQUATION (43) 

1.000 ( •1Jll 
(8) DIMENSJONLESS TOTAL AVERAGE MOM!NTUM nux IN WAY[ DIRECTION 

Dl,INED JN EQUATION (44) 
,su c l •OI> 

(9) DIMENSIONLESS TOTAL AVERAGE MOMENTUM ,LUX TRAN8YERSl TO WAYE DIRECTION 
DE~!NED IN EQUATION (45) 

,004 c n•.n> 



CASE Q•A 

TABLE Xl(CONT)•UVEHALL WAVE PARAMETERS••• DO NOT DEPENO ON PHASE ANGLE OR ELEVATION 

• ClO) Dl~ENBIONLESS ROOT MFAN $YUARl KINEMATIC FREE SURFACE BOUNDARV CONDITION ERROR 
DEFINED IN EQUATION (46) 

LINEAR 1 013164 BTk~AM fUNCTlON ,000000 

(ll) OJMENSlONLESS ROOT MEAN SQUARE DVNAHIC f~EE SURFACE BOUNDARY CONDITION ERROR 
DEFINED lN EQUATION (41) 

LINEAR ,021644 STRf AM FUNCTION ,0000i9 

C12J DIMENS10NL£5S MAiIMUM KINEMATIC FREl SURFACE BOUNDARY CONDITION ERROR 
DEfJNED JN EQUATION (46) 

LINEAR ,021161 STREAM fUNCTION eOOOOOO 

Cll) OJMENSlONLESS MAXI"1UH DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
OfFJNfO IN EQUATION (47) 

LINEAR ,037525 STREAM FUNCTION 1 000093 

( 14> Dl1'4ENS1DNLESS KINEMATIC FREE SUR,ACE BREAKING PARAMETER 
D£fINEO lN EQUATION (48) 

LINEAR tl5il'S6 STRfAM FUNCTION 

(15) Dl"1ENSIONLESS DYNAMIC FRE~ SURFACE BREAKING PARAMETlR 
DEFINED IN EQUATION en> 

LlNtAR 1130687 &TRf AM FUNCTION 



CASE 9•8 

GTH ORDER STREAM FUNCT!O~ WAVE THlORV 
DEF!NlTIONS 

LO • DEEP WATlR WAV~ LENGTHt CALCULATED FROM L!NfAR WAVE THtORVt LO•CG/6,28lt8>•T••2 

H • WAVE HEIGHT G • GRAVlT~TIO~AL CO~STA~T 
T • WAVE PERIOD X(N) • NTH STREAM 'UNCTION COEFFICIENT 
DPT • MATER DF.PTH L • WAVt LENGTH 
PSI • VALUl OF STREAM FUNCTION ON THE FREE IURfACE 

WAVl CHARACTERISTICS 
HILO • .085t9J DPT/LO • •999996 
H/OPT • ,085197 
L/LO • l,065234 PSl/CG•HtT) n e.009913 

LISTING OF DIMlNSJONLESS STREAM FWNCTION COEFFlCilNTS 

XC lJ/(HtT•GJ c e 1 43l331e03 
XC 3)/CH•T•G) • •1160018•11 

X( 2)/CH•TtGJ • •,tOOOtl•07 
X( Q)/CH•T•G) ~ •,331298•15 



CUE t.a 

TABLE l•DlM[NSIONLESS HORIZONTAL VELOCITY COMPONENT ,IELD.,,,OE,!NED !N EQUAUON (2l> 
THETA • .o 10,0 zo.o 3010 5010 1510 100.0 15010 18010 
!U/HUGHTa ,SH e5S4 1,U 1450 1286 ,062 •111'7 •1356 •1431 

U1U 1112' 81U J,81 •1l15X •1081 n 16111 .1,sx •1610I 

IUR,.CE J,'911 3,898 1,u, 3,216 21154 1n1 •1513 •1186T •21 SIT 
•2.n •'S1U .11,51 e6,!I •1\tll •181H •le51 •11191 e3 1 JI 

SIDEPTH•ltO 21'80 2102 21190 z1ss• le8U 1112 .,,,. •'51111 .sin ,.e.,zx •8101 •14,U 
1/Df'PTH• 19 t1U8 l16t'S l15JT 1141' 110110 ,406 •1296 .1.2110 •11608 

SiDf PTHI 
•leJI •21JI .Z1SI .2.n •3161 •ft1TI 1.u .11sx •41il 

11 1904 ,890 184• ,Tel 1!5T1 1229 •1161 .,688 •1895 
1,u 1111 l10I 191 ,u •l 121 ...... , ,51 , 11 

~ 8/D!PTH• 17 1500 ... , 1llTO ,431 ,320 .us •1088 •1382 •1"'' 
~ 41H. 11,H 0151 "•"' 11.u .. .... , ...... , 11,21 4,01 
CJ1 8/Df PTH• •• 1171 .2n 1260 ,2ao I 1'18 .ou .,048 •1212 •12'76 

810I 8,0I 8,0I 7,CJI \$••••U ...... , ...... , 7181 T1n 
liDEPTH• •' 1154 1Ul ,145 .u:s .o•9 1040 .,021 .,u8 •1154 

..... ti ...... , ...... , ...... , \$n .. u ...... , ...... , ...... , ...... , 
I/DEPTH~ •• 1086 ,oea •°'' ,010 ,os5 1022 •1015 •1066 •1086 ...... , ••••••I ..... u ...... , \$**••n ...... , ...... , ...... , ...... , 
I/DEPTH• .J ,049 ,018 .oa. .ou 1031 ,ou •• ooe ·•eOJ'7 .,048 

••••••• ...... , .. .... , ...... 1 ~ ..... , ••••••I ....... ...... , . ..... , 
SIDIPTHll! 12 1029 1028 ,021 .ozs 1018 .001 •• oos .•• 022 .,ou ...... , ....... ....... ...... , \$••••u . ..... , ...... , ...... , ...... , 
llD!PTH• 11 1019 .01• 10U .oi• .012 ,oos· .,oos .•• 01 s •101' ....... . ..... , ...... , ....... 

~···**• *'*'**I ...... , ...... , ...... , 
liDEPTH•· 10 .01. ,ou ,ot' '°'" ,010 1004 .,oo:s •1012 .,ou ...... , ...... , ...... , ...... , 

i' .. '*" ****'*I ...... , ...... , ...... , 



CAHhB 

TABLE Il•DlMENSJDNLfSS VERTICAL VELOCITY CDMPDNlNT 'lELDeaa1DErlNED IN !QUATIDN (ll) 
THETA • 10 1010 l010 30,0 5010 7510 10010 U010 uo,o 
ETA/HUGHh 1SU •"" ,!u ,450 1286 10.2 .,137 •1:SS6 •,431 

ll1U 1 l ell e,u 3,81 •12151 •t0811l 36111 .11s1 •UeOI 

SUR, ACE 1000 1707 1,na 1 ,9lt 21656 l 19H l1•1J l .1 SCI l ,ooo ...... , •e41 •l 171 •l15I •7151 •I01U •10141 ·•·•n ...... " 
8/DEPTH•l10 1000 1!21 1,on l1Ul 21Z'2 J,8418 ...... , •3131 •:S,51 •J,91 .,,,,, •6,51 
II DEPTH• 19 ,ooo 1287 ,5f>5 18ZS 1eZ58 1,57'1 11592 leOi9 1000 ...... , •l 1J1 •le41 •11n •Z10I •l1U •3161 •"• 7l ....... 
S/D!PTH• ,8 1000 ,158 ,Ju ,454 1694 ,871 188CI ·"" ,ooo 

~ 
....... ltH 11itl 1151 1.n ,ex 141 •• 11 ....... 

~ 
I/DEPTH• 11 ,ooo 1081 1Ul 1C!51 .su ,482 ,4CJl eJ19 1000 

en ...... , ...... , 4,81 "• n ll 161 4141 4ell 3181 ...... , 
8/Df PTH• 16 1000 ,ou 1095 11n 1212 1267 1l72 1171 1000 ...... , ..... u ...... , ...... , 8a01 7,91 ., 181 7161 ....... 
SIDEPTH• 15 1000 ,oi7 ,052 • 0.,., 1117 e 148 1 ISl ,OH ,ooo 

..... u ...... , ...... , ...... , ..... u l l ;21 ll1U ..... 0 ...... , 
llDf PTH!!I . " ,ooo ,01s ,olt ,ou ,on 1081 ,ou .ou 1000 ...... , ...... , ••••••I , ..... , ..... u ...... , ...... , ..... u ...... , 
S(Df PTH• ,] 1000 1008 ,ou ,on 1035 .ou ,045 tOlCJ ,ooo ...... , ..... u ...... , ...... , ..... u ...... , ...... , ...... , ....... 
SIDEPTH• ,z ,ooo 1004 ,ooa ,012 1018 ,021 ,on 1015 ,ooo ...... , ••••••• . ...... ...... , ...... , ....... ....... .. .... 1 ...... , 
SI DEPTH• .1 ,ooo ,ooz ,001 ,on .oos ,010 ,010 1006 ,ooo ....... ....... • •••••• '*****I *'***" . ..... , ...... , ...... , . ..... , 
I/DEPTH• ,o ,ooo ,ooo .ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo 

••••••• ....... .. ..... ..... u ...... , ...... , . ..... , ...... , .. .... , 



CUE 9•8 

TABLE lll•DI~fNSIONLEIS HORIZONTAL ACCELfRATION CO~PDNENT FlEL0,,, 1 0E~lNED IN lQUATION Ci3) 
THETA ••• ,o 10,0 20,0 10,0 5010 75,0 soo,o U010 180,0 
ETA/l-IEIGHT• ,S•9 ,554 1511 ,4SO 1286 ,Ob2 • , 137 •135b •,4lt 

12.u l l 12l 8,41 3,81 •12151 •108171 lb1 'fl .1.~1 •111,01 

SU~FAC[ ,ooo 4,bS7 8,'loi; 12,44q 171020 181U& 1111&12 q,473 ,ooo ...... , 4,31 a.u ,n •'5141 •10e4X •111&1 .t1.01 ...... , 
8/DEPTl-l1H 10 ,ooo J,4311 &,Tn 9, 771 Uebbl l71'12q ...... , ,31 .,21 .,qi •l10l ••121 
S/OEPTH• ·' ,ooo 11840 3,bl 7 5,2bq 71'191 q,q1q q,952 &1371 ,ooo ...... , ,71 ,51 .u •• t11 .2,sx •41ZI .11.21 ····••I 8/DEPTH• 18 ,ooo 11002 l 1972 2,879 4,381 5,485 5,543 3,571 ,ooo ...... , 2,u 2,sx i?141 ""' 1101 ,zx .i.ox ******" ~ 8/DEPTHI!! ,7 ,ooo ,551 11084 l,583 2141'1 3103& J,080 119'17 ,ooo 

~ ...... 1 ...... , s11x 5,21 5,01 4151 "• u S141 ...... , 
-.J S/DEPTH• •• ,ooo ,304 ,598 ,874 S.337 111182 11710 1.112 ,ooo 

••••••I ••••••I ...... , ...... , 8121 e,ox 1,81 7,41 ...... , 
S/DEPTH• ,5 ,ooo , 1 u ,:us ,484 1741 ,'134 ,'1~1 1619 ,ooo ...... , ...... , ••••••x ...... , ...... , 11141 11,ll ...... , ...... , 
S/DEPTHa . " ,ooo 10'14 1185 ,270 1413 1521 1530 1346 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
8/DEPT"4• ,l ,ooo ,051 1104 ,1sz ,233 ,294 1300 1196 ,ooo ...... , ...... , ...... , ••••••I ...... , ...... 1 ...... , ...... , ...... , 
8/DEPTH• .2 .ooo ,o!t ,001 10'f0 .ue , 174 ·"' • us ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , •••U•I ...... , 
S/Of PTH• •• ,ooo ,021 • 041 ,os9 1091 .us , tl T 1071 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH~ 10 ,ooo 1018 ,034 ,oso • 0.,., ,097 ,09q 1065 ,ooo ...... , ...... , ••••nl ...... , ...... , ...... , ...... , ...... , ...... , 



CASE '9•8 

TABLf IV•DIM!NSIONLESS VERTICAL ACCELERATION CO"PONENT flELD,, •• OffIN~D IN fQUATION, (24) 
THETA • ,o 10,0 20,0 30,0 50,0 75,0 100,0 130' 0 uo.o 
fTA/HUGHTa 1'569 1554 ,5ll ,450 el86 iO&i! ., 137 •el5& e,431 

12,u 11.11 8,41 3,81 .. 11.sx 11108111 36,U .1,s1 •Ht,01 

SURF AC~ •17,55'!1 •17.028 .. 15.529 •1'5elf»4 .7,433 ,335 7,151 14e5'7 11,129 
4,52: 4101 2.u ,81 .. 2.61 ...... , •12,91 .8,31 .. 6,U 

S/OEPn1•1.o •1"1546 el4 1l21 .n.201 •lt.720 •Tet92 e 1ft7 
,61 ,51 .01 11,81 .3·.ox ***'**I 

S/DEPTH• ,9 •9,036 .8,869 w8,37.?. 1117,567 •51160 •le 134 3,256 91065 u.:sos 
.u ,01 •• 21 •,61 •2eOI ,7,91 •2,31 .s.sx .6,41 

S/0EPT11• ,8 •S,299 .s,210 .4,94.4 •4e'H l wle2l0 •11002 11440 4e720 5,996 
2.01 2,01 1191 1,61 .ax •2,41 21u .,11 .,ex 

~ S/DEPTH• ,., •3,025 •2,976 .2,a.s2 •2e596 •11885 .. ,670 ,689 21521 31239 
~ u,91 4 .en: 4,u 4,61 4121 ••••••I ******I 4101 3,U = - S/Of PTH• ,,, •t,703 •l,676 •le597 •11467 •1e07& •e40b ,345 11367 le709 

e,u a.ox 8.n 7191 1.u ******I ...... , 7e81 1161 
S/D~PTH" .s .,950 .,,en& .,892 •• e21 •e605 •1235 ,180 • 747 ,971 

11,.31 11.n 11.21 ...... , ...... , ...... , ••••••• ...... , u.u 
SIDEPTH• 14 •1520 •1518 .. ,494 .,,455 ··336 •1 ll3 •°'6 1409 ~532 

••••••• ....... , . ..... , ******I ****'*I ••••••• ...... , . ..... , ...... , 
S/OE:PTH• ,3 .. ,ze1 •1282 •12f>q .,248 •et84 •,073 ,051 ,221 ,288 ...... , ...... , ...... , ...... , *****•I ...... , ...... , ...... , ...... , 
S/DEPTl1• .2 •1148 •• t 46 .,13q •1128 ••O'S •1038 ,Oib .114 114' ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******X 
S/Of PTH• .1 w,Ob3 .,o62 .,059 •1054 •• 0110 •• 01e. ,011 t048 ,on ...... , ..... ,, ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIOEPTH• ,o ,ooo 1000 ,ooo ,ooo .ooo 1000 ,ooo ,ooo .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE q.,ff 

TABLE V•DIMENSlONLESS DRAG 'ORCE COMPONENT FIEL0 111 ,DEFINEO IN fQUATlON (2~) 

THETA • ,o 1010 20,0 30,0 50.0 7510 100,0 130,0 UI0,0 
[TA/l'!EIGMTc ,5b9 ,i;sa .sn ,4SO 1286 ,Ob2 • 113'7 "'e35b •a43l 

12.u tl.2l e,ax ::s,ex •U1'5l to108,U 36171 .1.sx •16,0l 

SURFACE t.12q \1261 1.101 ,870 ,3qe, ,048 .. ,021 •12qb .,463 
•t,Ol •l,ql 11'412l .1. 7l •l'517l ******l ...... , •l13l 1SX 

S/DEPTH•l10 ,74'4 1720 ,&53 1552 .2q8 ,045 
•5,7l •'>18l wb 12l •6,ql .q.21 ••••••% 

SIOEPTH• 19 ,22t:i .21q ,1qq • 1611 1092 • 014 •1007 •• 131 .,221 
,qx ,qx ,n • "l •• ex ••••••l ...... , •17l •l 1bl 

S/OEPTH= ,8 ,o&q 1067 ,Ob\ 10'52 .028 .ooa •1002 •1040 • 10b8 
1. 7l 7,&X ******l ******l ...... , ....... , ...... , ...... , 6,41 

~ S/OEPTHs .1 .021 ,021 .01q .01& ,ooq ,001 .,001 ... 012 •• 021 
~ ····••l ******X ******l ...... , 'l'•••••l ******l ...... , ******X ******l 
CD S/OEPTH• ·" .001 .oo& .oo& ,ooi; .001 ,ooo ... ooo ... 004 ... 001 

******l ••••••% ...... , ...... , ,. ..... , ••-••••l ******X ...... , •••••*l 
S/DEPTH• .s ,002 ,002 ,002 ,002 .001 .ooo .,ooo •• 001 ... 002 

******l ••••••l ...... , ******l ...... , ••••••x ••••••x ...... , ******l 
S/OEPTH• ,4 ,001 ,oot ,001 ,ooo .ooo .ooo .,ooo •• ooo .. ,001 

····••l ******X ...... , ...... , 'l'*****l ******l •••••O: ••••••x ******X 
S/DEPTH• el 1000 1000 1000 ,ooo .ooo 1000 .,ooo 111000 •1000 ...... , ...... , •••••u; ...... , , ..... , ••••••x ...... , ******X ...... , 
SIDEPTH• 1l ,ooo 1000 1000 ,ooo ,ooo ,ooo •1000 •• ooo .,ooo ...... , ******X ...... , ••••••l 'l'**•OX **'***l ...... , ...... , ******l 
SIOEPTH• 1 l 1000 ,ooo 1000 ,ooo .ooo ,ooo .,ooo •• ooo .,ooo ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ******X ...... , 
SI DEPTH• 10 1000 1000 ,ooo ,ooo .ooo ,ooo 1000 ,ooo ,ooo ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ...... , •*****l 



CASE cJ•B 

TABLt Vl•D?MfNSIONLESS INERTIA FORCE COMPONENT FlELD •••• DEF?NEO IN EQUATION (26) 
THETA • .o 10,0 zo,o 30,0 so.o '75,0 10010 uo,o 180,0 
E TA/HElGHTc 1569 .554 1513 ,1150 1286 ,062 •1 ll1 •el56 .,411 

12,U 11,21 8141 3.81 11l!15X •108,71 36,71 .1,sx •l61 10I 

SURF A Ct: .ooo ,750 11442 z.oso 2.en 31126 z.au 116410 ,ooo ...... , s.u 4.U 2,u •t •n •4,U •4,01 •e4X ••••••x 
S/OfPTH•leO ,ooo ,'.561 11103 116061 2,4:58 3,030 

••••••I z.11 2,51 21 ti t.ZX •• 11 
S/DEPTH• ,9 .ooo 1306 ,602 1878 11340 l,676 11695 11095 1000 ...... , 4,11 41bl 4,51 4.ox 3,n 21sx 1151 ...... , 
!/DEPTH• ,a ,ooo 1168 ,3lt ,483 ,739 1928 194i 1611 ,ooo 

...... 1 7151 '7141 1,n 7111 6111 bell 5181 ...... , 
~ S/OEPTH• .1 ,ooo 1093 .181 1267 1408 1514 .sz3 1S40 1000 
CJl ••••••I ...... , 10.u 10.u loin l01U 9,91 9,61 ******" Q 8/DEPTH• •' 1000 1051 ,101 • t48 1226 1284 ,290 1189 ,ooo ...... " ...... , ...... , ...... " 11,sx tl141 l3. 21 13111 ...... , 

S/OEPTH• ,s ,ooo ,oza 10S6 1082 1125 1l!;7 1160 1105 1000 
******" ...... , ...... , ******" ...... " u.sx 16114" ******I ****•*X 

8/Df PTH• 14 ,ooo 1016 1031 1045 1069 ,087 ,088 ,058 1000 ...... , ••••••X ••••••X ******" ...... , ******X ...... , ******I ...... , 
S/DEPTH• ,3 1000 1ooe 1017 1024 1037 1047 ,048 1031 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ******X ...... , ...... , 
S/DEPTH• .2 ,ooo .oo4 1009 .ou .ot9 ,024 1025 .016 ,ooo 

******I ...... , ...... , ••••••I ...... " ••••••I ...... , ••••••I ••••••I 
S/OEPTH• 1 l 1000 ,ooz ,004 ,oos 1008 .010 ,011 1007 ,ooo ... , .. , ••••••I ••••••I ••••••I ...... , ••••••I ...... , ******I ...... , 
S/DEPTH• 10 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ******I ••••••I ...... 1 ...... , ••••••I ...... , 



CASE q.g 

TABLE Vll•DlMENSIONLESS DRAG MOME~T COMPON~NT fIELo •• ,.oEFINED lN fQUATtON C27) 
THfTA :s 10 1010 2010 3010 so.o 75,0 10010 uo.o 180,0 
EH/HElGMT: 156Q • 5511 ,513 1ll50 1286 ,O&Z •1137 .,,3')6 Ill ,431 

l21U ll12X 81"X 318X •l?.15X .. 1oe,n l&17X .1.sx wU1,0X 

SURFACE t,282 le221 110S& ,830 137?. ,0114 .. ,01q •1262 e 1'106 
.,8X •l,8X •'l 13X .. a. ix yo 16 ,8X ••••••x ...... , .1.n 1SX 

S/DtPTH:t eO 1681 ,M10 1sqa ,sos 1272 ,041 
•6,2X •6,4X •6,8X "1, ';;X .,q1sx ...... , 

SIOEPTH• ,q ,184 ,179 .1 &2 , 137 .01s .012 1t1006 •1106 w1180 
in 1lX 1lX .,1x • t 14X ...... , ...... , .11n •21lx 

S/OFPTH: 18 ,OllQ ,0118 I Ollti ,n11 1020 1003 •1002 •102Q •,049 ...... , ...... , ...... , **•***X *·*••••X ******X ...... , ...... , ...... , 
~ S/Of PTH• 17 ,013 1013 ,012 .010 1005 • 00 l .,ooo •1008 •1013 
'11 ...... , *****•X ******X ••••••x ....... , ...... , ....... , ...... , ******X ..... S/Df PTH• ,6 1003 ,001 ,003 1001 .001 ,ooo .. ,ooo ...002 •1003 ...... , ...... , ...... , •••••O: ...... , ...... , ...... x ...... , ...... , 

S/Of PTH: . ') ,OOt ,001 ,001 ,001 .ooo ,ooo •1000 •• ooo •1001 ...... , ...... , **"***X ...... , ....... , ***•**X ...... , ...... , ...... , 
S/OE'PTH• 14 ,ooo 1000 1000 ,ooo .ooo ,ooo .,ooo •1000 •1000 ...... , ******X *****n; ••••nx •i*••UX ******X ...... , ...... , ...... , 
S/DEllTl'I: ,3 ,ooo ,ooo 1000 ,ooo .ooo ,ooo •1000 •1000 •1000 ...... , ...... , ...... , ...... , *i*UhX ******X ...... , ...... , ...... , 
S/OEPTti• 12 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 .. ,ooo ...... , ...... , ****•*X ...... , *i***'*' ••••••x ...... , ...... % ****•*X 
S/DEPTH• 11 1000 ,ooo 1000 ,ooo ,ooo 1000 •1000 ... ooo .,ooo ...... , ...... , ...... , ...... , *i*****' ******X ...... , ...... , ...... , 
S/DEPTH• ,o ,ooo .ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo ,000 ...... , ...... , ...... x ...... , *i*****' ...... , ...... , ...... , ...... x 



C Uf. CJ.18 

TASLt: Vlll•OlMl:NSlONLtSS INERTIA MO..,t:Nl tO~PONENT Ft£Lo •••• oE~JNEO IN EQUATION (28) 
THETA = ,o 1010 20,0 30,0 so.o 7S,O 100,0 uo,o uo,o 
ETA/HEIGHT: ,Soq • 554 ,513 ,oso ,280 ,002 ., 137 •e3So .,1111 

12,U lle2X 8,0 3,8X .. 12.sx .,,,oa,n :so,n .1,i;x ""lb10X 

SURrACE ,ooo 1&&2 112&7 1. 772 2.021 2.u 7 21S2CJ le 111 ,ooo ...... , s,2x 1.ex 1,ex .. 2.&x .&,ox .s,ex •l atiX ...... , 
S/OEPTH:1,o ,ooo 1408 ,920 l,340 21031 21520 

******X 1,ax t, &X 1.n .2x "'t ,I.IX 
S/OEPTH: 19 .oon ,220 • 4 "?. ·""" .982 le228 11241 1801 ,ooo 

******X 3, 7" 1.&x 3, "" 2e9X 2,ox 1.2x .ox ...... , 
S/DEPTH• ,8 ,ooo .107 ,210 ,307 ,008 ,588 ,SCJo ,387 1000 

******X ••••••x &,2X &,U S18X s,4x 4 1 9% 413" ******X 
~ S/OEl'Tt'•= 17 ,oon ,o'iO ,098 ,143 .219 .275 ,260 1182 1000 
c.n ...... , ....... , ·••••••x 91nx 8,CJX 8,&X 8141 a,ox ...... , 
[\;) S/DEPTH• 10 100() ,(123 10144 ,o&r; ,oqq • t 25 .121 1083 ,ooo ...... , ******X ...... x ******" "'*****" ••••••x ******" ******" ...... , 

S/OEPTH: .s ,ooo .010 ,019 1028 ,ou5 ,oss ,OSb 103& ,ooo 
••••••x ...... , ...... , ...... , •••o•x ******X ...... , n••••x ...... , 

S/DEPTH• ,4 ,ooo 1004 ,008 ,012 .018 1023 • 023 • 0 l !; ,ooo ....... , ******X ******X ...... , ••••••x ...... , ******X ••••••x ...... , 
S/DEPTH• • ..s ,ooo ,002 ,003 .ooa 1007 • .oos 1 009 •OOb ,ooo 

••••••% ****'*" ...... , ...... , ...... , ...... , ...... , ******l ******X 
S/OEPTt-<: ,l ,ooo ,ooo ,001 ,001 .002 • 00 .s ,oo.s 1002 .ooo 

***••*X ...... , ******X ...... x ...... x ••••••X ...... x ....... , **••••l 
SIOE'PTH: • I ,ooo ,ooo ,ooo ,ooo .ooo ,001 ,001 .ooo ,ooo 

••••••x ******X ....... , ******X ...... , ******X ....... , ...... , ••••••X 
SIOEPTH• ,o ,ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo ,ooo 

******X ******X ••••••X ...... , ******X ....... , ••••••x ••••••x ...... , 



CASE 9•8 

TABLf IX•DJMf NIJDNLflS DYNAMIC PRfSSURi COMPONENT FI~LD.eeeDEFlNED IN fQUATJON (29) 
THUA • .o 10,0 20,0 3010 so.o n.o 100.0 U010 18010 
UA/HUGHTa ·""' 1554 1SU 1450 1l8• 1062 •11J7 •1356 •• 1u1 

1211' 1l12I e,ox s.ex •12151 •108171 :se.,n •'1151 •U10X 

SURI" ACE 11138 11t09 l 10l• 1•01 151! 1U4 •1l74 •• 11 J •1&•2 
0151 4111 310X 1141 •2101 •6171 •1111 l 1ll 3121 

S/DfPTH•ltO ,890 ,eu 18Z• 1T48 151S 11l4 
t I JI 1161 11n ,91 •e51 •T 141 

I/DEPTH• 19 1519 .s10 148'1 ,443 1311> 1102 •1l36 •1456 •1580 
2.•1 2181 2,u 21n 191 •fi16l 10.ox 3181 2,91 

l/Df PTH• ,8 .295 ,291 ,211 1254 1185 1066 .,o65 •1244 •• 314 
o,41 41JI 4, ti l, 11 21u •7131 20111 CJ,'71 8161 

~ S/D!PTH• 17 ,166 1164 1 l5ft ,t43 • l Qlj 1040 .,o:s:s •• 133 •,172 
c.n 5121 5111 4181 4131 l 191 ...... , ...... 1 l61U 14171 
~ I/DEPTH• 16 ,093 ,o9l 1087 ,080 1059 1023 111018 •10TJ •1095 

4141 4121 311- 2,91 •teOl ...... , ••••••• 2s1u 22,sx 
S/D!PTH• 15 ,052 1os1 1049 ,045 1033 ,Otl •1010 •1040 e,OSJ 

••••••• • •••••• ...... , ....... , ..... , ....... . ..... , ...... , ...... 1 
S/DEPTH• ,o 1029 1028 ,021 102s .01e 1001 .,oos •1022 •1029 

••••••• ••••••• .. ..... • •••••• , ..... , . ..... , . ...... ••••••I ••••••• 
SID!PTH!t ,J ,016 1016 1015 ,010 .010 ,004 •• 001 •1013 •• 011 

••••••• ••••••• • •••••• . ..... , , •••• u . ..... , ...... , ...... , ....... 
8/DEPTH• 12 1010 ,oo• 1009 ,008 .oo• ,002 fl1002 •1008 •1010 

••••••• ...... , ...... , ....... , ..... 1 ...... , ....... • ..... 1 ....... 
I/DEPTH• .1 1006 ,oo• 1006 1005 1004 1002 •1001 •1005 .,001 ...... , ••••••• ...... , . ..... , , .... u ...... , ....... . ..... , ...... 1 
8/DEPTH• 10 ,oos .oos .oos ,oos .001 ,001 •• oos •• 0011 .,ooei 

****'*' •••••ti ...... 1 ******I 11 ...... """" ...... , ...... , ...... , 



CASE 9.8 

TABLE XeVARIABLES DEPENDING ONLY ON PHASE ANGLE 

,o 10,0 zo,o so.o 7510 too,o 

Cl) DIMENSIONLESS KINEMATIC ,A!P. SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE T~EOAY REPRESENTATION,,,, DEFINED IN fG.C15) 

130,0 180,0 

SURFACE ,000 1 045 1 082 1 104 1100 1 040 •1023 .,052 •1000 

(2) DIMENSIONLESS KINFMATIC ,REE SURFACE BOUNDARY CONDITON ERROR 
STREAM FUNCTION THEORY REPRESiNTATIDN,,,, DEFINED IN !G,C35) 

SURFACE ,OOO • 1 000 • 1 000 •1000 •1000 •eOOO •1000 ,000 •,000 

(3) DIMENSIONLESS DYNAMIC rR!f suRrACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, Dff JNED IN EQ,CJ6) 
'SURfAC! .,04J •,039 .,028 .,011 ,030 ,06l .osl .,Olt 

(4) DIMENSIONLESS DYNA~IC FREE auRrAtE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY REPRES£NTATlON1111 DEF'INED IN EQ,(37) 
~uAFAC! w,000 • 1 000 w1000 •1000 •1000 .,ooo •,000 ,ooo 

•1082 

,ooo 



~ 
c.n 
c.n 

CASE q"e 

TABLE XI•OVERALL WAVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

cl) 

(2) 

(3) 

(4) 

( '5) 

( b) 

(1) 

(8) 

(9) 

DIMENSIONLESS WAVE LENGTH 
DEFINED IN EQUATION (37) 

t,065 c 6,0%) 
DIMENSIONLESS AVERAGE POTENTIAL ENERGY 

OEfINED IN EQUATION (38) 
,480 C •411X) 

DlMfNSlDNLESS AVERAGE KINETIC tNERGY 
OE~INED I~ EQUATION (3q) 

,4qq C "812Xl 
OIMENSIONLtSS TOTAL AVEREGE ENtRGY 

DEFINED IN EQUATION (40) 
,q7q ( •b121) 

DIMENSIONLESS TOTAL AVtRAGE ENtRGV PLUX 
DEFINED IN fQUATION (41) 

,528 ( •S12XJ 
DIMENSIONLESS GROUP VELOCITY 

DfflNfD IN EQUATION C42) 
,53q C ,qX) 

OIMfNSIONLESS TOTAL AVERAGE MOMENTUM 
DEPINEO IN fQUATION (43) 

.~92 C •l18XJ 
DIMENSIONLESS TOTAL AVfRAGE MOMENTUM FLUX IN WAVE DIRECTION 

orFINED IN EQUATION (44) 
,'544 C 218XJ 

DIMENSIONLESS TOTAL AVERAGl MOMENTUM FLUX TRANSVERSE TO ~A~E DIRECTION 
DEFINED IN EQUATION (45) 

,01& C 2&q,9Xl 



~ 
c.n 
en 

cut ••B 
TABLE XIC,ONT)•OV[RALL WAVE PARAMETERS••• 00 NOT D[PfND ON PHAI[ ANGLE DR ELEVATION 

• (10) DIMEN810NLE8S ROOT MfAN SQUARE KINEMATiC 'REE IUR,ACE BOUNDARY CONDITION ERROR 
DE,INED IN EQUATION (46) 

LINEAR ,0•0211 ITR[AM ,UNCTION ,000000 

( 11) DJMEN8l0NLES8 ROOT MEAN SQUARE DYNAMIC ,REE SUR,ACf BOUNDARY CONDITION 
D!FJNED IN EQUATION (01) 

LINEAR ,Oll148J ITR[AM ,UNCTION ,oooozz 

( lZ) DIMENIJONL[ll MAXIMUM KINEMATIC ,R!! SURFACE BOUNDARY CONDITION !RROR 
DE,INED IN EQUATION (46) 

LINEAR ,109'77 STREAM 'UNCTION ,000000 

( 1J) DJMfNllONL!SI MAXIMUM DYNAMIC 'R!E IUR,ACE BOUNDARY CONDITION !RROR 
0[,JN[D JN EQUATION <•1> 

LltilEAR ,oHJ94 ITREAM 'Uti!CTJON 

(14) DJM[Nll0NL!81 KINEMATIC FRIE IUR,ACl BRtAKING PARAMETER 
DEFINED JN EQUATJOtii COi) 

LINEAR ,J490bt ITR!AM 'UNCTION 

Cl§) DJMENIJONLEll DYNAMIC ,REE IUR,AC! BREAKING PARAMETER 
D[,INED JN EQUATION (41fJ 

LINf &R ,zo•~OI ITREAM ,UNCTION 

,0000!9 

,ZHOJJ 

ERROR 



CASE ••C 

lTH ORDER STREAM FUNCTION WAVE THEORY 
OEflNlTlO~S 

LO • DEEP WATER "AVE LENGTHt CALCULATED FROM LINEAR WAVE THEOHYt L0•(G/6e28318l•T••z 

H a WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T a ~AVE PfRlOO X(N) • NTH STREAM fUNCTION COEFFICtfNT 
DPT • wATER OtPTH L • WAVE ~ENGTH 
PSI • VALUl OF STREAM ~UNCTION O~ THE FREE SURFACE 

-AVE CHARACTERISTICS 
H/LO a ell.802~ OPT/LO • •'''''6 
H/OPT : e12R025. 
L/LO • lell2813 pSl/(G•H•T> • •.013501 

LISTING OF DtMENSlONLESS STREAM fUNCTJON COEFFICIENTS 

X( 1)/(H•T•G) a •e596822wOJ 
X( 3)/(H•T•G) a •e28962l•l0 

XC 2)/(H•T•G) • 



CASE. 9•C 

TABLt I•DIMENSlO~LESS HORIZONTAL VELOCITY COMPONENT rtELDe••'DEFINE.D IN EQUATION (21) 
THETA • .o 10.0 20,0 30,0 so.o 75,o lOOeO uo.o uo.o 
ET A/HE JGHTa ,609 ,585 ,522 e4J6 el4'5 e026 .,14q •e330 •• J9t 

17.91 1s.n '·'' ,61 •lt. ll ••••••I 41,61 .15,q1 •27,91 

SUR,. ACE 4,518 4.J42 3,881 S,l6CJ 1,ca&CJ ,564 .,509 •le594 •le9SCI 
•Je81 .5,n .10.9i •lT.n •32e61 w5Cla81 .u •l0e91 •7,41 

S/DEPTH•leO le825 2,773 2,620 2.ns 1e668 .s57 
•lteU elle'il .12,61 •1"•"1 •lOe91 .. as,91 

S/DEPTH• .11 t.580 1.ss1 1,a15 11348 ,972 ,J5'5 .,J05 •lelU •1,492 
•6,U •6elX .6,81 •1,61 •l0.81 •22,21 4,51 •10t41: •U,31 

S/DEPTH• .s .895 ,880 ,Bl& .769 e562 ,2111 •el66 •t61l .,866 
.ox .,ox •• ix •• ax .2,:n ••••••I ...... , .2,21 .1.11 

~ S/DEPTH• .1 ,510 ,!502 ,478 ,040 eJ24 ,126 .,092 •eSBb •• soo 
en 6.41 •.n •.zx •• u Sall ...... , ...... , s.21 4,61 
Cl:) S/DEPTH• •• ,292 .281 ,274 ,2s2 .1a• ,074 .,osz •1222 •1289 

12, 11 12.u 12,u 12.u ...... , ••••••I ••••••I ...... , 11.n 
S/DEPTH• ,5 .u8 1165 , 157 ·'"~ .101 e043 .,010 ••128 •1167 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• •" .097 ,095 e091 ,084 .0•2 ,025 .,017 •t074 .,097 ...... , ...... , ••••••X ...... , ...... , ...... ,. ...... , ...... , ...... , 
S/OEPTH• .1 .057 ,056 ,053 .0119 ,037 ,015 .,010 •1044 .,057 

••••.••I ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .l .oJ5 •°'" ,033 ,oJO .022 .oo9 .,006 •• 021 .,us ...... , ...... , •••••O: ...... , ...... , ...... , ...... , ...... , ...... , 
S/D~PTH• .1 ,Oil! .0211 .us ,021 .ou ,006 •• 0011 .,osa •• ozo 

••••••X ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .o .ou .020 .uo ,ou ,ou ,oos .,004 •• 01• .,ozt ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE li•C 

TASLt. ll•OlME~SIONLESS VERTICAL VHOCITY COMPONENT FIELDaaa•OEf INED IN EQUATION l22) 
THt. TA • .o 10,0 20,0 so.o so.o 75,0. too.o uo.o uo.o 
EU/1-iEIGHTa ,609 1585 ,'522 ,Ob a245 .02& 

•• 1"' 
•1330 •• :n1 

11·'" 1s.n '·'" ,6X •:H.u ''''''" 4labl •ll!ie9X •21·'" 

SURF' ACE. ,ooo .aso 115&7 2aO'f5 21UB 2,no _ 2, lOCf 1,284 ,ooo ...... , 4,81 .u •bell •ts.ox •25181 •24,81 •15a51 ...... , 
S/DEPTH•t.O ,ooo ,s21 le019 1.uo 2al&b 21624 ...... , .4,bl .. s,:n •6,51 •to.ox •lSabX 
S/DEPTH• ·' ,ooo ,283 ,5'56 ,808 t tlt8 la497 le488 ,qus .ooo 

····••1 •2e1X .:s.n •3,61 •Se'JX .. a,u •10·'" •l4t01 ...... , 
S/DEPTl-i• .a .ooo .158 ,111 e45::S 1688 ,856 a8bO 1552 ,ooo ...... , l,n 1,111 1,11 •"" ··'" •2,41 •4e2X ...... , 

~ S/DEPTH: ,7 .ooo 1089 tlh .257 .391 ,4Cf0 ,cac,s .uo ,ooo 
C11 ...... , ...... , 1,21 1,ox 6e6l '5 191 51 u 4eU ...... , 
c.o S/DEPTH• 16 ,ooo ,051 1100 ,t46 .221 ,280 ,285 .us ,ooo ...... , ...... , ...... " 12,911: 12111 12,n ,,,,, t leU ...... , 

&/DEPTH• ,'.; ,ooo 1029 .os1 ,083 1128 ,uo tlb] 1106 ,ooo ...... , ...... , ...... , ...... , ...... , 18131 18,0X ...... , *****'" &/DEPTH• ,ca ,ooo ,016 ,012 .o47 .on .oc,1 a093 e06l ,ooo ...... , ******" ...... , ...... , ••••••I ..... .,, ...... , ...... , ...... , 
S/DEPTH• ,3 ,ooo ,OOCJ ,018 .021 a04l .os1 ,052 • 034t- ,ooo ...... , ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ...... , 
S/OEPTl'I• .2 .ooo ,oos .010 • 014 .022 ,021 ,028 10l8 ,ooo ...... , ...... , ...... , ...... , *****'" *****'" ...... , ...... , ...... , 
S/DEPTH• t l ,ooo ,002 ,004 .006 tOCICJ .012 ,012 1008 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• .o .ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo ,000 ...... , ...... , ...... , ****'*" ...... , ...... , ...... , ••••••x ...... , 



CAS~ Q•C 

TABLE lll•DIMf~SlO~LESS HORIZO~TAL ACCELERATION c6~PONENT FIELo •••• DEftNED IN EGUATION (2.5) 
THfTA • .o 10.n 20.0 JO.o so.o 1s,o 100,0 uo.o 180.0 
ETA/Mf JGHTa .60Q ,'585 ,5l2 .436 tl45 ,026 .. , l 49 •e330 •• .591 

17.91 15,91 9,91 e6X •.St .u ...... , 41,61 •15e91 •27.91 

SURFACE .ooo 6,228 11,279 14,709 17.490 lb,684 13,915 1,b41 ,ooo ...... , 1s,31 12,81 s,ox •lle8l •26.71 .10,21 •2le9l ...... , 
S/Of.PTH•l•O .ooo l.6'14 1,012 lo ,o9'.J lllea30 16,383 ...... , 6,0l 4.61 2. n: •4t7l •l613l 
S/DEPTH• ,9 ,ooo 1,893 3,701 5.346 7e9ll 9,452 9,1ti2 5,698 ,ooo 

····••l 3,41 2,n 1,51 •t ,91 •7.61 .13.n ete.n ...... , 
S/DFPTH:t .e ,ooo 1.028 2.018 2.n2 4,a12 s.ao6 5,35'!> 3,382 ,oon 

••••••I s, u 4,n 4,i'!I 2.u .,ax •3,ll wb18X ...... , 
~ S/DE'PTH: .1 ,ooo ,573 11126 le64l 211!90 3,091 3,100 le983 ,ooo 
en ••••••l ••••••% 8,91 8,61 7,71 ,,.n 4,71 2.n ...... , 
Q S/DEPTH• 16 ,ooo ,324 ,637 ,930 t .417 1. 771 l.789 lel54 ,ooo ...... , ••••••I ...... , 11181 u.n 12.n 11,ex 101n ...... , 

S/OEPTH• .s 1000 ,1es ,363 ,531 ,e11 1.018 1,032 16b9 ,ooo ...... , ...... , ...... , ••••••l ...... , 18, 7l 18,3% ••••••x ...... , 
S/OEPTH• 14 1000 1106 ,209 ,306 e468 ,588 .598 1389 ,ooo ...... , ...... , ...... , ••••••I ••••••l ...... , ******X ••••••I ••••••I 
S/Df'PTH: .1 ,ooo ,o62 .121 , 1 n .174 ,345 ,352 1229 ,ooo ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ....... . ..... , 
S/OEPTH• ,2 1000 1038 1075 .uo 1168 .21?. ,216 .1111 ,ooo ...... , ...... , ...... , ...... , ******X ••• .. o: ••••••% ..... u ...... , 
S/OEPTH• .1 ,ooo ,026 .os2 ,076 , 116 e 146 ,149 t097 ,000 ...... , ••••••X •••*•*X •••n•I ...... , ...... , ••••••x ...... , ...... , 
SI DEPTH• .o .ooo ,Oil 1045 ,06'> .100 1126 ,1zq 1084 ,ooo 

•••••U: ••••••X ****•*X ...... , ····••% *'***•X ...... , ...... , 
······~ 



CASE hC 

TABLE IV•DlMENIIONLESS VERTICAL ACCELERATION COMPONeNT FlELD •••• otfINED IN EQUATION (ii!4) 

THETA • ,o lO,o 20.0 30,0 so.o 11;.o lOo.o uo.o 180,0 
fTA/HElGHh .•oq .ses .szz ,4U 1245 ,02• .,149 •• :no w,591 

lT,n l51U 4'191 .111 •.11.u ••••••I 
"' .&1 

el5e9l •21,ql 

SUR,Atf •15.434 •l4e6T5 •l2efl24 .9,815 •leTlT 2,'746 71602 121117 141516 
U.H 22.51 t9,:SX 15,111 15111 •48,TI •321tll •Z0,81 •14,81 

l/Dt:PTH•leO .u,ATo .1z,on .11,iu ••1508 •4e52fl 2,5S9 
8151 T,H ei,zx s,n •5e21 .... , 

I/DEPTH• 1'1 •8,0SO .8,24Z wT,689 ••,804 •4el52 .,2u 3,Tb& 8,788 10, 70Z 
1191 l,H - ,n •• ex ••• u ...... , •8,41 •17141 •19,41 

sioEPTH• i& •5.144 .s.ooT .o,762 e4,JOO •2e9S8 •• 10s le664 o. no 5,88' 
3,31 s,u z,u 1181 •leU ...... , z,n .o,ex •6,41 

ll:'o l/O!PTHw ,7 •S,048 .z,-.t6 eZ,84t •Z1591 •le84l e,584 ,785 2,594 3,290 
a) 

7 ·"' 
7,51 T13I 6,81 5,21 ...... , lo,u 4141 1.n .... I/DEPTH• •• ., • 719 .1,no •11665 •l,525 • l 1 l OS .,391 ,394 le44"1 l,859 

u,ox 12,91 12,ex 12,51 lt.H ...... , ...... , 11.ex lt,U 
&/DEPTH• .s •t,029 .1.ou .,964 .,886 •• e.49 e,244 ,zoT .a11 t,055 

18,51 1e,s1 l&,n l&,n ...... , ...... , ...... , 1&,11 11, n 
S/DEPTH• ,4 .,589 e,'580 .,553 .,509 .. 375 •1145 '112 ,461 ,598 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
I/DEPTH• .1 .,.Bt •e126 •• :u l •1286 •• 212 .,083 ,061 e25'1 1l.S4 ...... , ...... , ...... , ...... , ...... , '*'""; ...... , ...... , ····••I 
S/DEPTH• ,z .,116 •etTl .,t65 •• 152 •• us .,045 ,012 • 136 , l 71 ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ...... , ...... , 
S/DEPTH• 1 l .,076 e,075 •• 012 •1066 •e049 .,019 1014 1059 ,076 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• ,o .ooo ,ooo .ooo ,ooo .ooo ,ooo ,ooo .ooo .ooo ...... , ...... , ...... , ...... , ...... , ...... , ••••••X •••**U ...... , 



CASE q•C 

TABLE V•Dl"ENllON~ESS DRAG ,ORCf COMPONENT fIELD •••• DEFJNfD IN fQUATION (25> 
THETA • .o 1010 lOeO 10,0 so.o 1s.o 100.0 11010 180,0 
ETA/HElGHTa •• o, ,585 .s22 ,4]6 el45 ,Ol6 •el4' •1330 •.391 

17.fll 1s,n '·'' •• 1 •lleU ...... , 41161 •l~efll •27,91 

SUR, A Ct 11120 11597 lelfl6 .'140 1360 ,034 •1021 •1232 •• :ss2 
•ieU .s.n •14101 .zi;,n •St eU ...... , ...... , .1.11 •• 11 

8/DEPTH•leO 1691 ,661 1600 ,a99 .257 ,on 
.u.sx •14.JI .1s.n •181U •26elJI ...... , 

8/DEPTH• ,9 .220 .211 .so 1162 1086 .012 •• ooe •el2l •• 204 
•t 111 ·• ·'' .2,61 •l.61 •7e51 ...... , ...... , .1. u .9,81 

8/DEPTH• ,8 .011 ,on ,063 .osl .029 ,004 .,002 •1041 •.068 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~ S/DEPTH• ,7 .us .ou. .021 • 011 .010 .001 •• 001 •1014 .,021 
O') ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~ S/Df PTH• 16 ,008 ,ooe ,007 ,006 .001 ,001 •• ooo •1005 •• ooe ...... , ...... , ...... , ••••••I ...... , ...... , ...... , ...... , ...... , 

8/0EPTH• .s 1003 1003 100Z .002 .001 ,ooo .,ooo •• 002 •• 001 ...... , ...... , ••••••I ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• 14 .001 .001 ,001 1001 1000 ,ooo •• ooo •1001 •• 001 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .:s ,ooo 1000 1000 ,ooo .ooo 1000 ... ,ooo •• ooo •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
8/DEPTH• .2 ,ooo ,ooo .ooo 1000 .ooo 1000 •1000 •1000 •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
8/0EPTH• 1 l ,ooo 1000 ,ooo ,ooo .ooo ,ooo .,ooo •• ooo •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~/DEPTH• ,o ,ooo ,ooo ,ooo ,ooo 1000 ,~o ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ...... , •••••• ...... , ...... , ...... , 



CASE CJwt 

TABLE Vl•Dl~ENSIONLE&S INERTIA fORCE CO"PONFNT FlELn, ••• DEFINEO IN EQUATION (26) 
THEU • .o 10,0 20,0 10.0 so.o 75,0 100,0 130,0 l8o.o 
ETA/HElGHTs ,e.oq ,585 ,522 ,Ub e245 ,026 .,uq •1330 •• 391 

17,CJX 15.91 91Cll ,bl •11.u ...... , 41,&I •lS1U •iH 1CJX 

SURFACE ,ooo e946 11'4'7 2,340 '21960 3,011 l160b le4'52 1000 ...... , 14131 io,21 4eCJX •5e4X •tl.91 •to.ax .. 2,41 ...... , 
S/DEPTH•l10 ,ooo ,586 lel47 t,658 2.uo 2,955 ...... , 6191 &,21 51a z.u •2,81 
S/DEPT11• ·' ,ooo ,no ,628 ,•H4 , .:n1 11693 t,683 11069 ,ooo ...... , CJ,ox e,n 8,21 6171 4,ll t ,81 "191 ...... , 
8/0EPTl'I• 18 1000 ,179 .n2 ,513 ,179 ,969 ,q74 1&25 ,ooo ...... , t s,ox 12,n 12.&I 1t1n l0,71 CJ,4X 1.e1 ...... , 

~ S/OEPTH• ,7 ,ooo 1101 ,iqq ,291 1443 ,s5i; ,Seit 1362 .ooo 
0) ...... , ...... , 17,CJX 17171 11,u 16171 l610X 15121 ...... , 
~ S/DEPTH• • ft .ooo .oss , 113 .t&b 1251 .3l8 1122 1209 ,ooo ...... , ...... , ...... , 22,CJX 22.n 22.41 22.u n.u ...... , 

S/DEPTH• ,5 ,ooo ,on ,065 ,094 e 1114 ,182 • 185 • t 20 .ooo ...... , ...... , ...... , ...... , ....... , 27. 7X 27,51 ...... , ...... , 
S/OEPTH• ,4 ,ooo .01CJ ,on • 0!>4 1082 1103 110~ .o&CJ 1000 ...... , ••••••I ...... , ...... , ...... , ******X ...... , ...... , ...... , 
S/DEPTH• 13 .ooo .010 1021 ,030 1046 ,058 ,0!>9 1039 ,000 ...... , ...... , ...... , ...... , ~ ..... , ,,,,,,, ...... , ...... , ...... , 
S/OEPTH• .2 ,ooo 100& ,011 10l& 1024 • !13 l ,Oll .020 1000 ...... , ...... ,. ...... , ...... , ~ ..... , ...... , ...... , ...... , ...... , 
SIOEPTM• 1 l 1000 1002 ,oos .001 .011 ,013 ,014 1009 ,000 ...... , ...... , ...... , ...... , ~··•••x ...... , ...... , ...... , ...... , 
8/0EPTH• ,o .ooo ,ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo .ooo ...... , ...... , ...... , ...... , ~'*•*U: ...... 1 ...... , ••••••x ...... , 



CU£ 19•C 

TABLE Vll•DIM!NllONL!SS DRAG MOM!NT COMPONENT f!!LDattaO£,INED IN EQUATION Ci7) 
THETA • ,o 1010 20.0 so,o 50a0 n,o 100,0 uo.o uo,o 
ETA/H!lGHTe ,•n ·'" ,5Z2 141' 114'1 ,OH .. "'' •1510 •1>•1 

11.•1 1519' •••• ,H •:SS.ti ••••••• 4leH •Ul•1 •a?,•I 

SURFACE tef05 1a578 leZ•9 ,•o• 1:n• .n1 •101• •eZOt .,Joz 
•11'61 •'6181 .111121 •Z7,U •5C11•1 ...... l ••••••• .a,z. .u 

S/DEPTH•ltO .•:so ••08 ,so ,455 .us ,o:so 
•14181 •15131 •lf•1H •l•.11 d812I ••••••• SI DEPTH• •• , l fq .1 n .u. • Ul ,010 .010 .,oo• •10'9 •1165 
•2·'' .1.11 .3,81 •4,91 ••••••• ....... . ...... e81•I •11,111 

S/DEPTHl!I • a ,051 .oo• 1045 .038 .ozo ,oos •100Z •1029 .,048 
••••••• ••••••• ••••••• • •••••• ••••••• ••••••• • •••••• . ...... • •••••• 

~ I/DEPTH• ,,. ,ou a014 ,ou 1011 ,oo• ,001 .,ooo ..ooa .,ou 
c:n ...... , ...... , ...... , ••••••• ••••••• ....... ••••••• • •••••• ••••••• ~ llD!PTH• ,,, ,004 ,ooo ,on ,003 .ooz ,ooo .,ooo •• ooz •,004 

••••••• ••••••• ••••••• • •••••• . ...... . ..... , ....... ••••••• • •••••• S/D!PTH• • s ,001 ,001 ,001 .001 .ooo ,ooo .,ooo •eOOl •• 001 ....... ••••••• ...... , • •••••• ••••••• • •••••• ••••••• . ..... , ....... 
S/Df PTH• • Cl ,ooo ,ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 .,ooo ....... ...... , ....... . ..... , ...... , ....... ••••••• . ...... • •••••• 
SID!PTH• ,3 ,ooo .ooo ,ooo ,ooo .ooo ,ooo •• ooo .•• ooo .... ooo 

••••••• . ..... , ...... , ••••••• ••••••• ••••••• ••••••• ******I • •••••• 
SIDEPTH• .a ,ooo .ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 ..ooo ...... 1 ****••I ....... ....... ....... ... , ... ....... ...... 1 . ...... 
SID!PTHI! .1 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo •• ooo ..ooo •• ooo ...... , ******I ***'**I ..... ,, ••••••• ••••••• ....... ''****I ...... , 
SIDEPTH• .o .ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo .ooo 

••••••1 ...... , ...... , ...... , ...... , ••••••• ******.I ....... ••••••• 



CUE CJ•C 

TA8L~ Vlll•OIMENS10NLESS INERTIA ~OMENT COMPONENT FIELo •••• DEflNio IN EQUATION (28) 
THE'TA • .o to.o 2010 30,0 5010 75,0 100,0 uo.o uo,o 
ETA/HEI'"1T• e60CJ ,ses ,522 .436 1241'5 ,02fl ", 14q .,:no •,391 

1?,CJI 1s.•x ... , • fll •31e l" ••••••I 4le61 •Hie9X •27.9X 

SURFACE .ooo ,862 1,574 2,079 2,541 2,485 2,08'1 11124 ,000 
••••••I 14,CJX 10,21 3,•x •8a31 .. 16,31 •l'S.11 .a,ax ******" 

S/DF:PTM•leO ,ooo ,487 ,952 1. 315! 2a033 2.112• ...... , 5.11 s,01 1.ax .:sx .i;,21 
S/OEPTl-1• •• ,ooo .233 1 4151 ,bb~ ,qqq 11224 11213 17b8 1000 ...... , 7,21 fl, ex •• 21 4151 l 17" •laU .a,21 ••••••I 
S/Of:PTH• 18 ,ooo 1112 ,220 .32~ 148'1 ab O'S ,b01 e388 ,ooo 

••••••1 ...... , 10111 10.u •151 e,u b,51 
"· 71 ••••••I 

~ S/DEPTH• ,1 ,ooo .o~n ,1oi; .154 1234 ,2CJ2 ,295 alCJl ,ooo 
en ••••••I ******I ••••••I 15121 ta.ex 14,01 13.21 12111 ••••••I 
CJ1 S/DEPTH• 16 ,ooo .025 104CJ ,01~ 1109 ,137 ,UCJ ,o•o ,ooo 

...... x ...... , ...... , ...... , ...... , 19,H 1•121 ...... , ...... , 
SI DEPTH• ,5 1000 .011 10i!2 103? e04CJ ,062 10bl 1041 ,000 ...... , ...... , ...... , ...... , ...... , ••••••I ...... , ••••••I ••••••I 
SIOEPTl'I• ·" ,ooo 1005 .ooq ,01~ 1021 1026 1 0i.H 1018 ,ooo ...... , ...... , ...... , ••••••I ••••••I ******I ...... , ••••••I ••••••I 
8/0EPTMa 13 ,ooo ,002 ,0041 oos ,ooe .010 1010 ,001 .ooo . ' ...... , ...... , ...... , ••••••I ...... , ...... , ...... , ••••••I ...... , 
S/O!PTl'I• 12 ,ooo 1001 ,001 ,oo, 1001 100J ,oo:s .002 1000 ...... , ••••••I ...... , ...... , ...... , ...... , ...... , ...... , ••••••• 
S/OEPTHIJ 1 l 1000 ,ooo 1000 ,OO? .oot ,001 ,001 1000 1000 

••••••• ...... , . ..... , ...... , ...... , ...... , ...... 1 ...... , ...... , 
S/Df PTH• ,o ,ooo .ooo .ooo 100? .ooo .ooo ,ooo .ooo ,ooo ...... , ...... 1 ••••••1 ••••••1 ••••••1 ...... , ...... , ...... , ...... , 



cuE: q.c 

TABLE lX•DIMENl?ONL!SS DYNA114lC PRESSURE COMPONENT FIELD ••• ,D~FINED IN EQUATION (29) 
THETA • .o 10,0 20,0 Jo,o 5010 75,0 l00,0 uo.o uo,o 
fTAIHEJGHh ,•n .ses ,5i2 ,436 1245 ,02• •1149 •1330 • 1S9t 

11.•1 ss,n 9,91 ••• •31 eU ••••••• 41,ftl •15191 •27,'X 

SUR,- ACE 11214 l, 1n i.oas ,872 .no ,052 .,z97 •••• o .,1ez 

lt ·"' 
10.u .. ,. 2.218 •Tell ....... .1.s1 2,n .. ., . 

SIDEPTH•l10 ,851 ,us ,784 ••• 1448 ,oss 
1,u z,n 2,01 ,4X •SeZI ••••••• 

8/DEPTH• ,9 ,519 1510 ,48! •"" ,JO! ,oeo ··ts• •1464 •• se3 
2,H 2,sx ,, .. ,u •41'51 •3?1U n,ox •• 01 J,U 

8/Df;PTHI ,e ,JOT ,102 128& .u2 1181 .ou .,on •1HT .,u1 
z,91 2,u i.•x •• 1 •4191 •4i0 I U s1,n 20,u H>,8l 

~ SIDEPTH• .1 ,l79 11'76 I 168 1154 .112 ,041 •1038 • 1 l "4 •1185 
~ t,JI leOI ,u •ten ···"' ••••••• ...... 1 3612X s1,u 
C'). llD£PTH1' • ft • 104 .102 ,098 .o•o 1066 ,025 •1020 •108l •1l05 

•l1U .s,s1 .1,n e9,TI •21.n ••••**I ....... 58101 "'· .. SIDEPTHI .s ,Otto 1060 ,n1 ,osa •°'' ,015 .,011 .,011• .,otio ...... , ••••••• ••••••I ...... 1 ••••••• ••••••I ••••••I ...... , ••••••• 
llD!l'TH' . " ,on ,oss ,on .ou .ou ,009 .,oo• ... 026 .,0:54 ....... ....... ....... ••••••• ...... , . ...... ...... , . ..... , . ..... , 
I/DEPTH• ,, ,021 ,021 ,uo ,ou 1014 ,006 •1003 •1015 •• 020 ....... ••••••• • •••••• ••••••• ...... , ******I *'****I ***'*'I ...... , 
l/Df PTH• ,, ,ou ,ou ,ou ,ou .on ,004 •• 002 •• oo• •• ou ...... , ....... ....... ...... , ....... ....... . ...... • •••••• .. ..... 
I/DEPTH• el ,oot ,oo• ,on ,oo& .oo• ,003 •• 001 •1006 ..ooa 

••••••• ••••••• ....... ••••••• ....... ••••••I ••••••• ....... • ..... 1 
S/Dt.PTH• ,o ,ooe ,ooe ,ooa ,001 .oos ,003 •• 001 •• oos .,007 ....... •••tttl . ..... , ••••••• ***'**I ••••••• ...... , • ...... 1 ....... 



CASE 9•C 

TABLE XwVARIABLES DEPENDING ONLV ON PHASE ANGLE 

,o 10,0 lO,O 10,0 50,0 1~.o 100,0 

(1) Dtl1ENSIONLlSS KINfMATlt FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,, OfFlNfD lN EQ,(~5) 

SURfACf ,OOO ,181 ,308 ,359 ,~9n ,098 •,OSO 

(2) Dl~ENBIONLESS KlNfMATlC fREf SURFACE BOUNDARY CONDITON ERROR 
STREAM ,UNCTION THEORY REPRESENTATION,,,, OfFJNFD IN EQ,(15) 

SURFACE ,ooo .,ooo .,ooo •• ooo .~oo •• ooo .,ooo 

Cl) DIMENSIONLESS DVNAMlC FREE SURFACE BOUNDARY CPNDITION ERROR 
LINEAR WAVt THEORY REPRESENTATION,,,, OEflNEO lN [Q,(3&) 

SURFACE w,038 •,032 •e017 1006 ,osq e095 ,067 

(4) DIMENSIONLESS DYNAMIC FREf SURfACf BOUNDARY CONDITION ERROR 
STREAM ruNCTION THEORY REPRESE~TATION,,,, DEFINED IN E0,(37) 

SURFACE . ,002 ,001 ,000 •1001 ,OOO 1001 •1000 

180,0 

.,104 •,ooo 

.,ooo •1000 

•e13S 

.,001 .ooo 



~ 
~ = 

CABE 9•C 

TABLE XI•OVlRALL WAVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR fLEVATlON 

( l) 

(2) 

( 3) 

(4) 

(5) 

(6) 

(7) 

-< 8) 

(9) 

DIMENSIONLESS WAY! LENGTH 
DEFINED IN EQUATION C37> 

t,131 ( tle6l) 
DIMlNSIO~LtSS AVERAGE POTENTIAL ENERGY 

OEFlNED lN EQUATION (36) 
,449 ( •tt.31) 

DIMENSIONLESS AVERAGE KINETIC ENERGY 
DEFINED IN EQUATION (39) 

,482 ( •21191) 
DIMENSIONLESS TOTAL AVEREGE ENERGY 

DE,tNEO lN fQUATtON (40) 
,9J2 ( •!6171) 

DIMENSIONLESS TOTAL AVERA'E ENfRGV FLUX 
DEFINED IN EQUATION (41) 

1 542 · ( •15,Bl) 
OJMf NS!ONLESS GROUP VfLOCJTY 

DEflNEO IN fQUATION (42) 
,S8t C ,81) 

DIMENSIONLESS TOTAL AVERAGl MOMENTUM 
DE~JNED lN EQUATION (41) 

.q~q ( •6141) 
DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX JN WAVE DIRECTION 

DEFINED IN EQUATION (44) 
,572 ( 1141) 

DIMENSIONLESS TOTAL AVERAGf MOMENTUM FLUX TRANSVERSE TO WAVf DIRECTION 
oeFINEO IN EQUATION (45) 

1030 ( 307,81) 



CAil 9•C 

TAB~E XICCONT)•OYERALL WAY! PARAM[TERS,,, DO NOT DEPEND ON PHASE ANGLE OR lLEYATlON 

* (10) D!M£NSIONLES8 ROOT MEAN IQUAR! KINEHATI~ FREE SURFAC[ BOUNDARY CONDITION ERROR 
OE,INED IN EQUATION (46) 

LINEAR 1l80t9J ST~EAM 'UNCTION 1000000 

(ll) DlMENllONL!&S ROOT MEAN IQUAR£ DVNAHlt FREE SURFACE BOUNDARY CONDITION ERROR 
OEflNEO IN EQUATION (Of) 

LIN!AR e07Jt21 ITRfAM 'UNCTION 1000680 

(12> DlMENll0NLES8 MAXIMUM KINEMATIC FREE S~R,ACE BOUNDARY CONDITION ERROR 
otFINED IN £QUATION (46) 
LIN~AR 1159110 STREAM FUNCTION 1000000 

ClJ) DIMENllONL!SS MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION (47) 

LINEAR . 1SJ52S7 STREAM 'UNCTION 1002209 

(14) DIMEN810NLESI KINEMATIC FREE IUR,ACE B~EAKING PARAMETER 
OE,lNED IN EQUATION (48) 

LINl&R 1•00004 STREAM 'UNCTION 

Cl!) DIMENllOti!Le:&S DYNAMIC 'REE IUR,ACE 8RE~KING PARAMHER 
D£;1NED IN EQUATION (49) 

LINEAR I ,J4l079 ·~REAM 'UNCTION 



cut 9•D 

STH ORDER STREAM ,UNCTION WAVE THEORY 
D!FlNJTJONS 

LO • DEEP WATER WAVE LENGTH, CALCULATED FROM LINEAR WAVE THEORYt LD•(G/b,28Jt8)•T••2 

H s WAVE HEIGHT G • GRAVITATIONAL CONSTANT . 
T • WAVE PERIOD X(N) • NTH STREAM FUNCTION COEFr1cIENT 
DPT •WATER DEPTH L • WAV£,LENGTH 
PSI • VALUE OF STREAM PUNCTION ON THE FREE SURFACE 

WAVE CHARACT!RISTICS 
H/LO • ,16•b50 DPT/LO s ,,99996 
H/OPT • ~lb•bSO 
LILO • 11210•31 PSI/CG•H•Tj • ..01so22 

LISTING o~ DIMENSIONLESS STREAM FUNCTION COEFFlciiNTS 

XC l)/(HU•G> • 
XC 3)/(H•T•G) • 
X( 5)/C.,.*T*G> • 

•118l104 .. 03 
•1211929•0• 
•159582b•l5 

lC( Z)/(H*T•G) s 
XC 4)/( ... •T*G) • 

•,i20209.0b 
• 1 2S5l02•tl 



CUE 9•0 

TABLl l•DIM~NSlONLESS HORIZONTAL VELOClTY COl'IPONENT FIELD.,.,OEFINED IN EQUATIOt-4 (21> 
THETA • ,o 10,0 20,0 30,0 '50,0 15,0 100,0 no,o 18010 
f.TA/HElGHT• ,f>ftl ,5q5 1483 .:n~ 1 l8T .,002 • 'l'I• •e29l •• :u• 

24111 1T,n 21n el5,61 wT210I ...... , 40,lX •3t1n •41 1 TX 

SUR,Att; s,soe 4,849 S,804 l,899 11551 ,Jbb .,492 •lilt' •t,588 
Zi'I •T1TI •21I91 •48,TI •83121 .. 150,•1 •1101 •21121 •tb,OI 

S/OEPTHlll1tl 5,025 l.11815 

·•·"' •8151 
8/DfPTH•ltO 1!1599 z,i;:ss 2,ss2 ?..OTIS 11356 

w2o.ex e2t ,n .2s,u •31,0I •48181 
8/0EPTM• •' l , 4Slt le428 11346 11216 • 846 ,21Q •• sos •lt022 •11288 

•151 u •15,ftl • lT. 01 •19,QI •2'7131 ...... , "·"' •251f>I •30,U 
~ S/DEPTH• ,8 ,841 ,82b ,T8l , 115 1512 , 181 •1lftb •••P •,'782 
~ •b1QI •• ,61 .1,n •6,41 •12121 '''*'*I ...... , •ll1'fl •lQ,41 
~ 5/DEPTH• ,., ,492 ,"84 ,4bt 1422 ,301 .11 s •1091 •136'7 •,472 

3,01 2,91 2,u 2,01 t 11 ...... , '"'''I ill .1,21 
S/DEPTH• 16 ,29t ,zeti .212 ,25,0 • t 84 ,071 •1os1 •• 21• •,281 

12,ll u,21 ...... , ..... .,, *''''*" ...... , ...... , ••••••1 10,01 
S/DEPTH• .s ,1n • 170 1162 .1~9 .110 ,043 •• 011 •1131 ., 110 

******I ***'**I ...... , ******I ...... , ...... , ...... , ...... , ...... , 
8/0EPTH• '" '104 .102 .0•1 .o~• .Obit 1 02b •• ou •1079 • , 103 

******I ...... , ...... , *****U ...... , ...... , ...... , ...... , ...... , 
8/0EPTH• ,} 10b3 ,oft2 ,059 .o~s • 041 ,Otb •• 011 .,,048 w10b3 ...... , ***'**X ...... , ******X ...... , *'*"*" **'***X ...... , ******I 
S/OEPTH• .2 ,041 1040 ,ue ,o~5 a02b .010 •• 001 •• o:u .,040 ...... x ******I **''''" •••••u: ...... , **"*'" ...... , ...... , ••••••• S/DEPTH• .1 ,OC!«i ,oz• ,on .oas .01'1 ,001 •• oos •• 022 •• 02q ....... ******I ••••ox ...... t ...... , ...... x ...... , ****'*I •••••U; 
S/D!PTHIS .o ,025 1025 ,024 .oa2 10lb ,001 •t004 •1010 •1025 

••••••• ***''*" ...... , ...... ~ ••••••x ...... , ***'**X ...... , ...... , 



TABLE Il•OJ~f"'SJDNL[SS 
THf TA • eO 
lTAIHEIGHT• .oot 

SURfACf 

S/DEPTH•l1l 

S/Dt:PTH=l10 

SIDt.PTH• 19 

S/Dt.PTH• ,8 

S/DEPTH=i 11 

SIDEPTH• 10 

S/0EPTt1• 1S 

S/OEPTt1• 14 

SIO!PTH• 13 

S/OEPTH= 12 

SIOEPTH• 11 

SIOEPTH• 10 

i4e41 

1000 
••••••I 

1000 ...... , 
,ooo ...... , 
,ooo 

•••••*I ,ooo ...... , 
,ooo 

••••••I ,ooo ...... , 
,ooo ...... , 
.ooo ...... , 
,ooo ...... , 
,ooo ...... , 
,ooo 

••••••• ,ooo ...... , 

VERTICAL 
l010 

1595 
t71J1 

t 1u2 
2111n 

11210 
21191 

.sz1 
.11.21 

127i! 
•1101 

11s2 
.21:n· 

.oe7 
•••••ti 

1051 
••••••• 

,OJO 
••••••I 

.011 ...... , 
1010 ...... , 
,oos 

••••••• ,002 
•tttttl 

.ooo ...... , 

VELOCITY 
20,0 

1483 
21n 

1,8'3 
•1s1 

11000 
•0111 

15lt 
.1,01 

,298 
•2181 

1172 
4,81 

.100 
••••••I 

1059 ...... , 
1014 ...... , 
,OC!O ...... , 
1011 ...... , 
1005 

••••••I 
1000 ...... , 

COMPONE"'ir 
30,0 . 
.n~ 

•15,61 

11"20 
•10151 

1709 
•9101 

• 4:Si! 
•l.51 

1250 
4,':il 

1140 
12191 

108• 
ttttttl 

1050 
••••••I 

1029 ...... , 
. 10U1 

••••••I 
100'1 

••••••I 
1000 

ttttttl 

~JELD1 11 1DEflNFD IN 
5010 75.o 

1187 .,002 
•72101 •••••• , 

l 19't 
•20181 

t1li!O 
•u.01 

1•119 
•51•1 

1379 
J,U 

.221 
121n 

I tlt 
zo.n 

1077 ...... , 
1044 ...... , 
1024 ...... , 
1011 

••••••I 
1000 

******I 

11342 
•2016' 

1793 
•8191 

1409 
11n 

1278 
11141 

1104 
20121 

1097 ...... , .n• ...... , 
1030 

••••••I 
1013 

••••••I 
1000 

******I 

EQUATION (22) 
too,o uo,o 

•• u• •1291 
u,.11 •JS,n 

l130t 
•20191 

1784 
•lZ13I 

1470 
•1U 

1280 
10151 

1100 
19171 

1098 ...... , 
1051 ...... , 
1031 ...... , 
,ou ...... , 
,ooo ...... , 

11020 
•31191 

180l 
•34121 

1493 
•J01ftl 

1299 
•2151 

1180 
91a 

1108 
******I 

1004 ...... , 
1037 ...... , 
1020 ...... , 
1009 

••••••I 
1000 

••••••I 

18010 
•1l.5' 

•471n 

.ooo 
****•*I 

1000 
tt•tttl 

.ooo 
•••••*I 

.ooo ...... , 
1000 ...... , 
1000 ...... , 
1000 

ttt•t•I 
1000 ...... , 
,ooo ...... , 
1000 ...... , 
1000 ...... , 



CASl q•D 

TA8LE IllwOJME~SJONL[SS HORIZO~TAL ACCELtRATlON COMPONtNT FIELDeeeeDEFINtD IN EQUATION (23) 
THf.TA • .o so.o 20.0 10.0 so.o 1s.o too10 1J010 180,0 
ET A/Ht I fiHTc ,bbl ,r;q5 ,463 .375 .1e1 .,002 •e 146 •12CJ1 •1.S.H 

24,41 i1.n 2,n "l,,ebl •72101 ••••••x 401n •31e7X •47, n 

SURFACE ,ooo 11.qou 161722 17e44S 15e804 111741 11.01& 5e7il .ooo 
••••••l s1.u 33,Sl 101u •l4e6l •S9aU •b0a7X •471:Sl ••••••X 

S/Df~TH~lel .ooo 11. 7b8 
••••••x 'SO ,81 

5/0fPTH•leO .ooo 4,269 7.q1;,6 t0,&9S 13,34q 
••••••x 19e8X 1~.2x 7,81 ,,13.21 

S/DEPTH• 19 .ooo le9b9 31795 5a36S 71521 8,44b '1 1815 41b16 ,ooo 
••••••X 1.21 s.u 1.u .1.21 .. 20,ax •J2e6X •46161 ••••••X 

~ S/OEPTh• ,6 .ooo 1. Ole? 2,011 21sq8 4e25l s.021 4,&23 21938 1000 
-.J ••••••x s.u: 4aSX 3,0l •tell .. s.01 .14,n .22,qx ••••••X ~ S/OEPTH• .1 .ooo .574 leli6 l ,633 21445 2,q74 2,923 S.82S .ooo ...... x ...... , 8,91 s.u 6e0l 2.u •1 ell .. sin ••••••l 

S/Df PTH• .& .oon ,330 ,648 .943 le426 11762 1.1s1 l • tlb 1000 
••*•••X ••••••X ••••••x is.ox u.ox 12,?.x 10.21 7,71 ...... , 

S/Of PTH• .s ,ooo ,193 ,379 .ss1 e84l le048 1e055 .u1 ,ooo 
••••••X ...... , ...... , ...... , 22.ox 21.u 20.ox ...... , ...... , 

S/Df PTH• ·" ,ooo 1114 ,22'5 ,329 ,sot ,628 ,616 •"11 ,ooo 
••••••x ...... , ...... , ...... , , •••• u ••••••x ...... , ••••••I ••••••I 

SIOEPTH• ,3 .ooo .obq .u1 .200 .305 .384 ,1qo e253 1000 ...... , ...... , ...... , ••••••l ~ .... *' ••••••I ...... x ...... , ...... , 
S/OEPTtu; .2 ,ooo ,044 ,08'1 .121 et95 .2u .2so el&l ,ooo ...... , ••••••X ...... , ••••••I 4fUUU ...... , ...... , ...... , ...... , 
S/Of PTH= .1 ,ooo ,o3l ,0&2 ,091 • tl9 1176 • 179 e 117 ,ooo 

••••••x ...... , ...... , ••••••X •,•••••I ...... , ...... , ...... , ...... , 
S/OEPTH• .o ,ooo ,028 ,oi:,s ,080 .122 ,1S4 1158 .101 ,ooo 

••••••l ...... 1 ...... , ...... , ••••*•I ...... , ...... , ...... , ...... , 



CASE CJ•D 

TABLE lY•DI~fN8IONLESS VERTICAL ACCELERATION COMPO~ENT FlELDttt1DEF!NED IN EQUATION ca4l 
THETA • ,o 10.0 2010 .3010 5010 75,0 ioo,o uo,o 18010 
lTA/HEIGHTa 16bt ,5q5 ,481 1 '515 1187 •• ooz •1 l4b •1291 .,33q 

24.41 111n 2171 •15161 •72e01 ...... , 401'.U •31171 •47,71 

SURFACE •ll1bS3 •101741 w71b88 "'41491 •1237 3,645 T107b 101322 1t1539 
72,91 n1n 73.71 84,U ...... 1 •l181SI ••71:n •42,n •ll17X 

S/DEPTH~11l •1 J.266 .. 10,812 
76121 73,61 

SIDEPTH•t10 •l21l3l •111488 •91726 •71257 •l196l 
23191 22.n 11.n 9111 •11141 

S/Df PTH• 19 •71860 .. 71fl27 •61959 •519lfl •31241 1454 31840 71692 91102 
01 u 1131 ,81 •3 I 21 · •16151 ******I •25141 •4lt7X •118,51 

~ siOEPTH• i8 .4,853 ell17116 •4141'5 •319111 •21537 •1383 11754 'h338 51281 
-.J l 181 t 141 121 •l1CJI •8181 ...... , •4121 wl819X •2215l 
~ SI DEPTH• 17 •21944 •21888 •21726 •21465 •11698 "'1457 1841 21082 31090 

6,41 tt,u 5,51 41'SX in ••••••I 9,21 w21lll ell,81 
8/DEPTH• e6 •1·7b9 .1,ne •l1b49 •11503 •le070 .,351 1425 l e4l7 le822 

u. "" u,n 13, OX 12,u lOelUC ******I ...... , 919ll 8,41 
S/Of PTH• 15 •11056 .1. 038 "1987 .,904 •e655 .,23,, 1225 e838 11074 

21.01 21101 20181 20.sx ******I ...... , n••••I l 9e7X is.ex 
SIDEPTH• . " •• &24 •eb14 •158s •e5l7 .,393 ., 148 1123 ell89 .01 

******I ...... , ...... , ...... , ••••••I ******I ...... , ...... , ...... , 
SIOEPTH• el .,361 •135b •ell9 .,112 •1229 e,089 ,068 .2a1 .:.su ...... , ...... , ...... , ••••••I ...... , ••••••x ...... , ...... , ...... , 
SI DEPTH• .2 •a 197 •el94 •el81] •1170 ··126 ,,049 103b 1152 1198 

••••••x ••••••x ...... , ...... , ...... , ••••••x ...... , ••••••x ...... , 
SI DEPTH• I l •1087 •1085 .,081 •,075 •• oss •• 022 ,016 .on ,081 ...... , ...... , ...... , ...... 1 ******I ••••••I ...... , ...... , ...... , 
S/DEPTH• 10 .ooo ,ooo .ooo .ooo .ooo .ooo ,ooo ,ooo .ooo 

...... 1 ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ...... , 



CASE 9•D 

TA8LE V•O I Mf NSlONl.ESS DRAG FORCE C0'1P0Nf NT FIELo •• ,.DEFtNEO JN EQUATION C25) 
THETA • .o 10,0 20,0 30,0 50.0 75,0 10010 110.0 18010 
ETA/HE 1 GHT• ,&bl 1'595 ,483 ,375 1187 •1002 •114& •1291 •• .S.S9 

Z4 1 4X 11. n 2, 71 ... p;.&x •12.0l ••••••X 4o,n wlle7X •47,n 

SURFACE 2.103 11874 11259 .795 1258 1019 •10lq •• 111 •• z51 
1.ox wt61tl .r;o,ox '"'86 16X .. uq.n ••••••X ••••••x •1q,2x •710X 

S/OEPT'1•t11 1,q&5 11851 
•16,U •17e6X 

S/DEPTH•l10 ,59t ,567 I '50 l ,40'1 .tqt 
•l2,9X •3414X .18.n •45.qx •701lX 

S/OEPTH• 19 , 191) ,t88 1169 1140 .011 .ooCJ •• 008 •1102 •1 lb6 
•15.U •1s.n •17141 •20e3X **••••X ••••••x ...... x •n•••x •3583% 

~ SIDEPTM: ,8 ,0&7 .o&4 10'!>8 1049 1026 1004 •• 002 •1037 •eObO 
-..J ******X ******X ••••••x ••••••X ...... x ••••••x ...... " ••••••x •*****X 
Ul SIDE.PTH• .1 ,023 .022 ,020 1017 .0011 .001 ... 001 •1013 •1022 

••••••x ...... x ...... x ••••••x ••••••x ••••••x ••••••x ******X ••••••X 
S/OEPTH• 1b ,008 ,008 1007 ,OOb 1001 .001 "1000 •1005 .,,,008 

•••••*X ******X ••••••x ••••••X ***•*•X ******X ••••••X ...... " ...... " 
SIDEPTH• .s .001 1003 .001 .002 .001 .ooo •1000 •• 002 •1003 

••••••x ******l •••••U: ******X ...... x ••••••X ••••••x ••••••x ..... u 
SI DEPTH• I 4 1001 1001 ,001 .001 .ooo ,ooo •1000 •• oos ~.001 

******X ...... x ******X *****•X ••••*•X ******X ...... % ...... " ***•**X 
S/OEPTH• ,3 .ooo ,ooo ,ooo ,ooo .ooo ,ooo .,ooo •• ooo .,ooo 

····••% ••••••X ••••••X ••••••x ••••*•X ••••••% ...... , •n•••x ••••••X 
S/O!PTH• .2 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 e 1 000 

••••••• •*•***X ••••••x ••••••X ••••••X ***•**X ••••••X ••••••X ••••••X 
S/OEPTH• .1 ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo •• ooo •• ooo .,ooo 

····••% ••••••X •••***I ••••••X ....... ••••••x ...... x ....... ••••••X 
S/Of PTH• ,o ,ooo ,ooo ,ooo 1000 1000 ,ooo 1000 1000 ,ooo 

••••••X ••••••X ••••••x ••••••X ••••••• ••••••X ••••••% ...... , ...... x 



CASE: 'h•D 

TABLE VI•OIMENSIONLfSS INt:RTU FORCE CO~PONENT FIELo •••• oE,tNED IN EQUATION (26) 
THETA • .o 10.0 20.0 10.0 sn,n 1s.o too,o 130 .o t8o.o 
f U/HE.IGHT:i: .bbl .595 e463 ,379 .t87 •• 002 .,,146 we291 ... 3:S9 

lQ,41 11.n 2.n ... 1s.&1 •7210X ...... , 110.n .,31.n •''7 • 7X 

SURFACE .ooo 1,,'54 2el'l0 1..562 218lb 2,709 2,273 l.230 ,ooo ...... , 3l,9l 11,sx 2,7l ... 9.bl •28,11 .. 24121 .. 9131 ...... , 
S/Df.PTH•lel .ooo 1,343 ...... , 111n 
S/DEPTH•l10 1000 1620 11194 11688 21374 ...... , 12.ox 10.01 6181 •l·'" 
S/DEPTH• 19 ,ooo .121 1~d9 1921 lt1'l7 11619 t.569 e9&9 .ooo ...... , 11101 10.21 8,9X i;.n lllt?.I •'5,31 • l l 13X ...... , 

~ SIOEPTH• .8 1000 1183 ,360 ,522 .7eq 1959 e9'16 .597 ,ooo 
-.J ...... , 1s.2i 14,6X t4,2X 12.r;x 9,81 &191 l15X ...... , 
en S/OEPTH• .1 .ooo .to" .208 ,302 1llS8 1568 ,568 1363 .ooo ...... , ...... , 21.21 20.n 20.u l8e6X 11.u 1i;;.2x ...... , 

S/Df PTH• 1b .ooo 1062 1121 .t f1 .269 ,336 a.S39 .218 .ooo ...... , ••••••I ...... , 21.n 21.u 26.71 25e9X 24,91 ...... , 
S/Df PTH• 15 .ooo e036 .011 .100 1159 el99 ,202 • lll .ooo ...... , ...... , ...... , ...... , 34.31 34101 33ebl ...... , ...... , 
S/DEPtH• ·" .ooo ,021 ,0112 ,061 ,003 .117 .uo .011 1000 ...... , ••••••I ...... , ...... , ••••••I ...... , ...... , ...... , ••••••I 
SIOEPTH• ,3 .ooo 1012 ,024 .us 1054 ,C>68 ,060 I 04!> .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••••••I 
S/OEPTH• .2 ,oon .001 1013 1019 .029 ,011 ,OH e024 .-ooo ...... , ••••••I ...... , ...... , ...... , ...... , ••••••I ...... , ...... , 
S/Df PTH: .1 ,ooo .001 ,oo& .ooa .ot3 .016 ,010 10ll .ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SIDEPTH• 10 ,ooo ,ooo 1000 .ooo ,ooo ,ooo .ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE 9•0 

TABLE VII•DIM£NSI0NLESS DRAG MOMENT COMPONlNT FIELo, ••• o~PINED IN ~QUATION (27) 
THE-TA • .o 10,0 20.0 30,0 so,o 75,0 100,C 130,0 180,0 
ETA/Hf.IGHT• ,6&1 ,595 ,483 ,ns t 187 ... 002 •tl4b •12<11 e,.U9 

ii.I. en: 17.ll 2,71 fl151bl ,.72,01 ••••••1 1.10 all •31t7X •47,71 

SURFACE 213&9 11902 11249 '170 1240 .o l7 •• 011 •1 ll.lb •• 214 
3 I 21 •14a8l .51,21 ,.91,n •Ut17X ••••••I *'*'**I •l'l1bl eb 1 U 

8/0EPTH•lal l ,994 11877 
•14,9l •lb,41 

8/DEPTH•l10 .~38 1516 ,451.1 1366 I 172 
•ll.l,61 •36,tl •1.10171 •48,ll •74101 

8/0EPTHll ·' ,157 ,1s1 1136 .112 1057 ,co7 •100& •1C8i! • 11.Jl 
•17,U •17,71 •19,61 ••••••I *****•I ...... , ...... , ...... , •.38161 

~ S/D!PTH• ,8 ,047 ,011'3 ,041 ,034 .018 ,002 •• 002 •1026 •,042 
-J ...... , ***'**I ******I ******I ...... , ...... , ...... , ...... , ...... , 
~ 8/DEPTH• 17 ,014 1014 I 0 Ii! ,010 1006 ,001 .,ooo •1008 .,o 13 

..... u *****•I ******I ******I ******I ******I ...... , ••••••I ******I 
8/DEPTH' 16 ,004 1004 ,004 ,003 .002 ,oco .,ooo •1C02 .,004 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******I 
S/OEPTH~ 15 ,001 ,001 1001 ,oc1 .ooo ,coo .,ooo •1001 •• 001 

******I ******I ...... , ******I ~*****I *****'I ..... o: ...... , ...... , 
SI DEPTH• ·" ,ooo ,ooo ,ooo ,ooo ,ooo .ooo •• ooo •1000 •,000 ...... , ***'**I ...... , **'***I ''****' ******I ******I •••**'" ...... , 
9/0EPTH• ,3 ,ooo .ooo ,ooo ,ooo .ooo ,ooo .,ooo •1000 .,coo 

*''***" ...... , ...... , ...... , ~·**'*' ******I ******I ...... , **'***I 
9/0lPTH• .l ,ooo .ooo ,ooo ,ooo ,ooo ,ooo .. ,ooo •• ooo .,ooo 

******I ******I ...... , ...... , ~ ..... , ...... , ...... 1 ...... , ******I 
S/DEPTH• .1 ,ooo ,ooo ,ooo .ooo .ooo ,ooo .,ooo •• ooo •• ooo 

******l ...... , ...... , ...... , ~ .... *I ******" ...... , ....... ******I 
SIOEPTH• ,o ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ,. .... , ...... , ...... , ******I ...... , 



CASE fl•D 

TABLE Vll!wDIMENSIONLESS IN!RTtA MOMENT COMPONENT ~IELD •••• Df~INED IN fQUATION (28) 
THETA ' .o 10.0 20.0 30.0 ,o.o 75.0 100.0 uo.o uo.o 
ETA/HEIGHT• .6tit 1'595 e483 .ns el87 •• 002 •e 146 •e291 •1339 

aa,111 17131 2,71 •15161 •72101 ...... , 40ell •3l 17X •47.n 

SURFACE .ooo le2CJ4 1e9CJ3 2e301 !1414 2. 193 •• 772 ,921 ,ooo ...... , 341 ll t810l ·"' .2r;.81 •31e2X -:u. 7l •llell ...... 1 
S/DEPTH•lel ,ooo t,282 ...... , 33-41 
S/DEPTHUeO ,ooo ,517 e993 l, 39l' t.945 ...... , 11.u 8,91 S,31 •4e21 
S/DEPTH• ,q ,ooo .217 .02 ,664 ,fl?l 1,is1 1.110 ~681 ~ooo 

...... 1 8181 7181 6,n 2,ox •4.31 •10,41 .17.sx ...... , 
~ S/DEPTH• ,8 1000 t 114 1223 .:su ,484 .589 1580 e36l .ooo 
-.J n•••*I 12.11 11. 7l ll 101 8,91 s.u 2.21 w2e01 ...... , 
= S/DEPTH• 17 ,ooo ,o5S 1108 ,157 .238 1294 ,l94 e\87 1000 

...... 1 **'''*I ...... , 111n 16121 t4.SI 12,u 10.21 ...... , 
S/D!PTH• ,6 ,ooo 1026 ,052 .o75 • 114 1143 .144 1092 ,ooo ...... , ••••••I ...... , ...... , n,s1 22,u 21.61 ...... , ...... , 
S/Df PTH• ,5 1000 • 01 i! ,024 ,o3S ,053 1067 .ou 1043 1000 

***'**I **'*'*I ••••••X '*'***I '***'*l ...... , ***••*I ...... , ...... , 
S/Df PTH!I ,4 1000 ,oos 1010 1015 1023 e029 1030 1019 ,ooo 

~ 

...... , **'*'*I *'**'*I ••••••I ...... , ...... , ...... , ...... , ...... , 
S/DEPTH" • .:s .ooo ,002 1004 e006 1009 .012 ,012 .ooa 1000 ...... , ••••••l ...... , ...... , ...... , ...... , ••••••I ...... , ...... , 
SI DEPTH• .2 ,ooo ,001 1001 1002 .oo3 .oo4 ,004 1003 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... x 
S/OEPTH• .1 ,ooo ,ooo ,ooo .ooo ,001 1001 ,001 .001 ,ooo ...... , **••••I ••••••I ••••••I ...... , •••••*I ..... u ...... , ...... , 
S/DEPTHW .o .ooo .ooo ,ooo .ooo .ooo .ooo 1000 .ooo .ooo ...... , ...... , ...... , ...... , ...... , **••••I ...... , ...... , ...... , 



CASE ••D 

TABLE JX•DIM~NSJONLESS OYNUUC PRESSURE COMPONENT ~l~Lo •••• o~FINED IN EQUATION (29) 
THETA • .o 10,0 20,0 3010 so.o 75.o 100,0 no,o 180.0 
fU/HflGHT• .6bt ,595 ,483 ,375 .187 .,002 •e 14b "•291 ... 119 

24.41 1'1,31 2,n •15161 •72.01 ••••••I uo.11 .·u,11 •47,71 

SURF' ACE 11303 l1t 1H ,978 .758 .111 •• 002 •• 293 ". 584 .. ,&81 
2'S. l X 18,ll 8,21 •l,41 •19e01 ••••••I .. s,u 4,91 10,81 

SIDEPTH•lal 1.254 l,t90 
20,u S8,0X 

S/DEPTH•l1G 18lCJ 1795 ,729 ,e.28 13&5 
leU .n -2.11 •6,81 •22t71 

SIDEPTH• 19 150] ,492 14bl .1111? 1272 .os4 ttelb7 •e440 .,542 
•51ZX .s,ex .11n •l11U •24ebl ...... , 41 ebl &,ox .11 

~ S/Df PTH• ie ,304 e2H ,282 1256 tl78 1052 •1082 •e254 •1319 
-.J •10,0I •10eftl .12,u •15181 •301bl ...... , l001U 33.61 26121 
CD S/DEPTH• 17 .182 1179 .110 1155 e 1 t I ,011 •,043 •1148 I!!', 189 

•19,0I •19e8X .z2121 "26.61 •46e41 ...... , ...... , b5121 53.81 
S/l'EPTH• 1b .toCJ 1107 .102 .o93 1068 ,024 .,024 •1087 -.112 

•38,il •39,4lll •42191 •49,bl •79151 ...... , ...... , 108121 89,0 
S/DEPTH• .s ,065 ,064 ,Oftt ,OS& e04l .01s .,014 •1052 .,,oe.1 ...... , ...... , ...... , ...... , ...... , ••••••x ...... , ...... , 140 ,51 
S/Of PTH• . " .on .ua .oJ& .o.u .024 .ooq •• 008 "1011 ... 041 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
SI DEPTH• ,3 .023 ,021 ,022 1020 .01s .oos ... ,oo!> •• 020 •• ozs ...... , ••••••l ...... , ...... " ••••••• ******X ...... , ...... , ...... , 
8/DEPTH• tl .015 ,01s .ou • 01.5 1009 .ool • 1004 •• 013 • 1 01b ...... , ...... , ...... , ...... , ~·••••I ...... , ******X ...... , ...... , 
S/Df PTH• t 1 1010 .010 ,010 ,009 .oob 1002 .,001 .. ,ooq "'1012 ...... , ****UX ''****X ...... , i'*****X ...... , ...... , ...... , ...... , 
S/OE'PTH• .o ,009 1009 ,008 1008 1005 .002 •• 001 1!11008 .,011 ...... , ...... , ...... , ...... , ,, ...... , ...... , ...... , ...... , ...... , 



TABLE XeVARlA8L~S D£PENDING ONLY ON PHASE ANGLf. 

.o 20.0 10.0 so.o 75.o 100.0 

<t> DIMENSIONLESS KINf~ATlC FREE SURFACE BOUNDARY CbND?TJON ERROR 
LINEAR ~AVE THEORY REPRESENTATION•••• DEFINED IN EQ.C35> 
SURFAC~ .ooo t.266 ! 1 528 telOO e69~ el86 •e084 

(i) DIMENSIONLESS Kl~f~ATIC FR!E SURfACF BOUNDARY tONDtTON ERROR 
STREAM ~U~tT!ON TH~ORY REPRES!NTATION,.,, DE~IN[D IN EQeC35) 

SURFACE .ooo •• ooo ~.ooo .,ooo .oob •• ooo •• ooo 

(3) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONOITION ERROR 
LINEAR ~AVE THEORY REPRESfNTATION•••• DEF!NfD l~ EQ,(36) 

SURfACt .,001 .oo~ .• 021 .045 .o9T .121 ,067 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY R[PRfSENTATION,,,. DEFINED IN EQ 1 (37) 

SURFACf . ,010 .,001 •• oo• •• 004 •• oo~ •• 001 .001 

•• t•l •1000 

.,ooo •• ooo 

•• 105 

,001 .002 



~ = .... 

TA8Lf. Xl•OYERALL "AYE PARAM~TERSaee DO NOT DEPEND ON PHASE ANGLE OR fLEVATION 

Cl) 

(2) 

( l) 

(4) 

c !>) 

(b) 

(7) 

(8) 

(9) 

OIME~SIONLESS WAYE LENGTH 
Ot~tNtO IN EQUATION C37) 

t,2ll C l7e3X) 
OlMENSIONLf.SS AVERAGE POTENTIAL ENERGY 

OE,INtO IN £QUAT10N CJ8) 
,382 C •30,qX) 

DlMENS[ONLESS AVERAGE KihETit ENERGY 
Of~INfO IN fQUATION ('q) 

,42q C .,J,OXJ 
DIMENSIONLESS TOTAL AVEREG~ ENERGY 

DEFINED IN EQUATION COO) 
,811 C •02tbX) 

Dl~ENSIONLESS TOTAL AVERAGE ENERGY FLUX 
OffINfO IN lQUATlON (41) 

,513 C •02e4XJ 
OJMfNSIONLESS GROUP VELOCITY 

Df~tNED IN EQUATION C4i) 
,633 C elX> 

DIMENSIONLESS TOTAL AVERAGE MOMENTUM 
OE~INEO IN EQUATION C4l) 

.853 ( •?t.51) 
Dl~ENSIONLfSS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 

DEFINED IN EQUATION (44) 
,558 ( •l0e2l) 

DIM~NSIUNLESS TOTAL AVERAGl MOMENT~M rLUX T~ANSVtRSE TO WAVE DIRECTION 
OEftNfD lN EQUATION (4~) 

,045 c 358.31) 



CASE q~D 

TABLE Xl<tONTl•OVERALl WAVf PARAMETERS,,, DD NOT DEPEND ON PHASE ANGLE OR ELEVATION 

' ClO) DIMENSIONLESS ROOT HEAN SQUARt KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED JN EQUATION (46) 

LINlAR ,646583 STREAH FUNCTION ,000000 

Clll DIMENSIONLESS ROOT HEAN SQUARE DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED I~ EQUATION (41) 

LINEAR 110310& STHElH FUNCTION ,002b64 

(lZl DIH~NSIONLESS MAXIMUM KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEFINED IN E~UATION (46) . 

LIN~AR le~218ll STREAM FUNCTION ,000000 

(ll) DIMENSIONLESS MAXIMUM DYNAMIC FREE SURFACl BOUNDARY CONDITION ERROR 
DEFINED IN EQUATION C41) 

LINEAR 1196144 STREAM FUNCTION ,ooq97q 

(14) DIH~NSIONLESS KINEMATIC FRlE SURFACE BRlAKING PARAMETER 
DEFINED IN EQUATION (48) 

Ll~EAR ,qo6o48 STREAM FUNCTION 

ClSJ DIMENSIONLESS DYNAMIC FREE SURFACE BREAKING PARAMlTER 
DEFINED IN EQUATION (49) 

LINtAR e410294 STR~AM FUNCTION 

,111611 



CASl lOt!tA 

DEFINITIONS 
3TH ORDlR STHEA~ FUNCTION WAVE THEORY 

LO • DEEP WATER WAVE LENGTHt CALCULATED FRO~ LINEAR WAVt THEOHV, L0•CG/6 1 28ll8)•T**2 

H • ~AVE HftGMT G : GHAVITATJONAL CONSTANT 
T a wAVE PfRIOD XC~) • NTH STREAM FUNCTION COEFFICI~NT 
DPT • wATfR DEPTH L • WAVt LFN~TM 
PSI : VALUE Of STRlAM FUNCTION ON TME fR~E SURFACE 

WAV~ CHARACTERISTICS 
H/LO : 1042b02 DPT/LO : 1,9,999! 
H/OPT s -02t301 
L/LO • 11017771 PSl/CG•H•T) a w,005282 

LISTING OF or~ENSIUNLESS STREAM FUN~TJON COEFFICIENTS 

XC 1)/(H*T*G> s 
XC 3)/(H*T•G) • 

e,691165,.06 
81382598 .. 21 



CASE to•A 

TABLE I•D1"tlf\ISl011;LESS HORIZONTAL VELOCITY COMPONENT ~lELO,,,,OtFINlD IN EQUATION (21) 
THFTA I: ,o 10,0 20,0 3010 5010 75,0 100,0 no 1 o 180,0 
ETA/"1ElGHTc ,SH .su ,494 ,446 ,310 ,097 ... tl& ... ,374 w,467 

6,JI s,qx 4,81 3101 "'3171 ..,33,ox 2510X .2.sx w'7,iX 

SlJRF AC~ 3,Sbt 31497 3,510 1,010 2115 l ,813 .. ,526 .2.1112 •21724 
.,'7X .. ,ex .. 11ox '911u "'2121 .. :s,sx •t ,2x .1.n .,ex 

S/DEPTH:t10 3,094 3,047 ?.,906 2,1s17 11982 ,792 
•t,4X •l t5X · .1,sx • l 16X •t18X .. 2151 

S/DEPTH: ,q ,sqq 1885 1844 • 718 1577 1232 • 1157 •1686 -,897 
,5X 151 ,sx . "" '"" ,21 ...... 1 . "" I 3% 

SID~PTt-i= ,8 ,261 ,257 ,246 ,226 1t68 ,068 •1045 "1200 .,2&1 
2,51 2,sx 2,sx 2,c;1 ••••••X ••••••I ...... x 

2 • '"' 
2141 

~ S/Df PTH• 17 ,076 ,075 1071 ,Obb 1049 1020 .,011 •eOS8 .. ,076 = ''"'**" **''**" ...... , *'*'**" *''**•X ••••••I ...... , *"*'*I •••u•x 
~ S/OEPTH• 10 .022 ,022 1021 ,019 1014 ,006 .. ,oou •• 017 .,022 

••••••x '''***X ...... , "''''" ••••••% ...... , **'***X '''''*" ...... , 
S/DEPTH• .s ,006 ,006 ,006 1006 1ooa .002 .. ,oot ... ooc; .,006 ...... , ...... , ...... , ...... 1 '***''" ''''''" ''''**X ••••••x **'***X 
S/OEPTH• IQ ,002 ,002 ,002 ,002 1001 1000 e,ooo •1001 .. ,002 

••••••x ''****X ...... " •••nU ...... , '''''*" ...... , ••••••% ****•*X 
S/OePTH= ,3 ,001 ,001 ,001 .ooo .ooo .ooo !!11000 •1000 •• oos 

••••••x ******X **""**X ******X ****'*X •••n•x ******X ••••••x •••••ti: 
SIN PTM= .2 .ooo ,ooo 1000 ,ooo ,ooo .ooo •1000 ... ooo •1000 

•••••*% ...... , "''***X ••••••% ******X ******X ...... , '*****X ••••••% 
S/['lf PTl1C • l ,ooo ,ooo ,ooo ,noo .ooo 1000 .,ooo ... ooo '!!'1000 

***'**X ...... , ***'**X ..... u ******X ••••••% ******X ...... % ****•*X 
S/Of.PT1-t= .o 1 (10('1 ,ooo ,ooo ,1)00 .ooo 1000 .,ooo .. ,ooo .. ,ooo 

····••% ******X ******X ••••••% ...... , ••••••% ••••••x ...... , ******X 



CASE IOd 

TABLE ll•DlHEN8tDNLESS VERTICAL VELOCITY COMPONENT 'llLDeee•DEFlNED IN EQUATION (22) 
THETA • .o so.o 20,0 so.o so.o 15.0 100,0 130,0 1eo.o 
!'TAIHE.lGHT• ,5)3 .sn ,4414 ·""' .110 .091 •ell6 .,374 ··"'' i..n s.•1 4.81 3101 •3e'71 .33,01 25,0I .2,s1 •7,21 

SURfl'ACE ,ooo ... , t.208 1.144 Ze'314 J.Oft2 2.lJ46 l I '792 .ooo 
******I .,51 •• 11 •leOI •t .ex •2e51 •2e51 •1e61 ...... , 

81Df'.PTlof•1e0 .ooo e5J9 1.oi.1 t,5'50 l13'72 2,CJ85 ...... , .1,21 .1.21 •till •te41 •1,61 
8/DEPTH• ·' ,ooo .1s• ,308 ,450 ,688 1 8U ,884 , 'Ji.,,, ,ooo 

******I ,,1 ,51 ,51 ·'' ·'" .41 .31 ...... , 
8/D~PTH• ,8 .ooo ,045 ,084' • tll .zoo .2s2 ,2'51 el68 ,ooo 

******I ...... , ...... , ...... , z.sx 2,51 2.111 2,41 ...... , 
~ S/D!PTH• . ., ,ooo 10U ,026 10S8 1058 ,on ,07'5 1049 1000 = ...... , ...... , ******I ...... , *f:*•*U ...... , ...... , ····••I ...... , 
c.n I/DEPTH• 16 ,ooo ,004 ,008 ,ou 1011 1021 ,ou ,014 ,ooo ...... , ...... , ...... , ...... , . ., .... , ******l ...... , ...... , ...... , 

8/Df PTH• ,5 ,ooo ,001 ,002 100J 1005 1006 ,006 ,004 ,ooo ...... , ...... , ...... , '**'**l ...... , ...... , ...... , ...... , ****•*I 
S/OEPTH• ,4 ,ooo ,ooo ,001 ,001 1001 .002 ,ooz ,001 ,ooo 

••••••I ••••••I ******l ******I ******l *''***I *'****l ******I ...... , 
SIDEPTHa ,J ,ooo .ooo ,ooo 1000 .ooo .001 ,001 .ooo ,ooo ...... , ***'**I ******l *'****I ····••I ...... , ******I '*****I ...... , 
S/OEPTH• .z ,ooo .ooo .ooo .ooo ,ooo .ooo .ooo .ooo ,ooo ...... , ******l ...... , *'****l n~••n ******l ...... , ...... 1 ...... , 
8/DEPTHll .t ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo 

...... 1 ...... , ...... , ...... , U\hUI ...... , ...... , ...... 1 ...... , 
S/DEPTHS ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ******I .. , ... , ...... , ...... , ...... , ...... , 



CASE ltl•• 

TABLE III•OI~ENSIONLESS HORIZONTAL ACCELERATION COMPONENT FIELDeeeeDtFINED IN EQUATION (23) 
THETA • .o 10.0 20.0 30e0 so.o 75.0 loo.o 110.0 t8o.o 
ETAIHElGHh .sn e523 ,494 1446 ,310 ,097 • 1ll6 .,374 •,467 

&,n 5,91 4,81 3,01 .,3,71 •33,0I 25.0X .2.sx •'7,21 

SUR, ACE .ooo 1,908 7,63~ u ,001 16.~21 19,25'3 181486 11.225 1000 ...... , .ox .,21 •,6X •l15X •214X •l16I .1,91 ...... , 
S/OEPT"4•l10 ,ooo 3.400 6,694 91778 l4e944 l8,7U ...... , .,n: •• ex •• ex •le ti •t.51 
S/DEPTH11 ,9 ,ooo ,982 le9l5 2.8Z8 4,3211 '5e4'53 515!>3 31619 1000 ...... , .n: 'n: 16X ,61 151 ,n 121 ...... , 
S/Df PTH• 18 ,ooo ,2es 1'562 ,821 1.2s8 11586 t,616 11054 ,ooo ...... , ...... , ...... , **'***I 2,51 l1SI 2141 2t41 ...... , 

""' &/DEPTH• 17 ,ooo ,081 1163 .239 1!66 1461 ,470 1307 ,ooo 
= ******I ******X ******X ******X ...... 1 ••••••x ...... , ...... , ...... , 
en S/DEPTH• ,6 .ooo 10l" ,048 ,069 t!06 • uo .1 n 1089 ,ooo ...... x ...... x ...... , *****•I ...... , ...... , ...... , ••••••x ...... , 

S/DE'PTH• ,5 ,ooo .001 ,ou 1020 .011 ,on 1040 1026 ,ooo ...... , ...... , ...... , ******X ...... 1 ...... , ******I ••••••x ...... , 
S/OEPTH• . " 1000 ,002 1004 ,006 ,oo9 .011 ,012 .oos ,ooo ...... , ...... , ...... , ...... x ...... , ******I ...... , ...... , ...... , 
S/DEPTl't• ,3 ,ooo ,001 1001 ,002 .001 ,003 1003 100l ,ooo ...... , ...... , ...... , ******X ''****I ...... , ...... , ••••••x ••••••x 
SIDEPTH• .2 .ooo ,ooo 1000 ,001 .oot .001 ,oos .001 .ooo ...... , ••••••I ...... , ...... , ...... , ...... , ...... , ..... u '*****X 
SIDEPTH• 1 l ,ooo .ooo .ooo .ooo .ooo ,ooo 1000 1000 ,ooo ...... , ...... , ••••••X ...... , ...... , ...... , ...... , ...... , ••n•U; 
S/DEPTl1• 10 ,ooo ,ooo 1000 ,ooo .ooo .ooo 1000 1000 ,ooo ...... , ...... , ...... , ...... x ...... , ...... , ...... x ...... , ••••••X 



CASl 10,.A 

TABLf IV•OIM~NSIONLESS VERTICAL ACCELERATION COMPONENT FlFLO,,,,Of~INfD IN fQUATION (24) 
THf"TA = ,o 10,0 20,0 10,0 50o0 75,0 100,0 130,0 160,0 
fTA/HE.IGl'IT= ,5H ,523 ,494 ,44& .110 ,ocn .. , lib .. ,374 .,4b1 

b,:U s,qx 4,81 1,ox "'3,n •33,0X 25,0X .. 2.sx .,7,2x 

SURFACt. •19,097 •18,709 •17.570 •15,7S3 1tl0153b •214l0 s,&9q l 'ft.499 19 1 033 
•• ox .. ,1x •• 1x e ,bX .. t ,ax •l17X •?.. 8% .. 1,sx 111 1?.X 

8/0EPTH•t10 ... 1 b19b& •1bob&5 "t'S.771 •141319 e9,928 •2,427 
"171 .. ,11 .,ax "',91 ... 1.11 .. 1.ax 

S/OEPTHc ,9 •S,437 .. 5,351 .s.o9i; •'hb11 •31'111 •lo.?41 11199 40532 5,84& 
,bl ,bl ,61 ,51 • 41 .u ,ex ell 12% 

S/DEPTH:s 18 •t.&21.1 •11599 •1t525 •lo404 •1•037 •o40b ,304 1r27S 1,&59 
2,sx 2.s1 2,51 2,sx 2.u ...... , ...... , 211.!X 2,41 .,.... S/DEPTH= 17 .,,476 !!!'1469 .,,447 •1412 ... 305 "1122 ,084 tlb7 ,479 = ••••••I ...... , u•••u; ••••••I ...... , ...... , ...... , ...... , ...... x 

-.J S/OEPTH• ,b .,1.S9 ... ,137 •• uo •1 tzO •1089 .,,O.Sb ,024 .101 , 139 ...... , ...... , ...... 1 ******" •,u .. o; ******X ******I ...... , ...... , 
S/OEPTH= ,5 .,040 •0040 .. ,O.S8 •1035 •1026 .. ,010 ,001 eOll ,Olio ...... , ...... , ...... , ...... , ., .... 1 ...... , ...... , ..... .,: ******I 
S/DEPTH;: . " •• 012 •1012 ... 011 •• 010 •• 008 •1003 ,002 .oo9 1012 ...... , ******X ....... , ...... , ., .... % ••••••% ••••••% ...... , ••••••% 
8/Dt.PTMI: ,3 •1003 •1003 •1003 •,003 .,002 .,001 ,001 1003 1003 ...... , ...... % ••••••% ...... , ., .... , ...... , ******I ...... , ...... , 
S/OEPTH• 12 •• 001 •1001 •1001 .•• oo t •1001 ... ooo 1000 1001 ,001 ...... , ...... , ...... , ••••••% ., .... % ...... , ...... , ...... % ...... , 
S/OEPTH• .1 .,ooo ... ooo •• ooo .,ooo •• ooo .,ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ...... , ., .... % ••••••% ••••••% ...... , ...... , 
S/DEPTH• .o ,ooo .ooo ,ooo ,ooo 1000 ,ooo 1000 .ooo ,ooo ...... , •••on ...... , ••••••% ·~··••% ••••••% ...... , ...... , ...... , 



CASE to.a 

TABLE V•DlMfNSJO~LESS DRAG_ FORCE COfllPONENT FlELD ••• ~DEl'INEO IN EQUATION (25) 
THETA • .o 10.0 zo.o 10.0 so.n n.o too.o uo.o teo,o 
EU/HElGHh .s11 ,s21 ·""" ,44b .110 .n1 ... 1111 .,374 •,467 

ft ell 5eCJI 4.81 3,0l •le71 .. 11.01 25.0l .2.s1 .1.21 

SURFACE .51'\ ·""' e44J e3b7 e187 .027 •• 011 •el86 •• 101 

S/Of.PTH•leO 
•• 21 .,31 .,71 •l 141 •i!eCJI •41CJI ...... , •l. ti .11 

.181 .ns 1342 .290 et59 .oz• 
•l ,bl •1161 •l1bl •teYI •2e01 ...... , 

$/DEPTH• ,q ,033 ,1)32 ,OlCJ ,02S ,on ,002 .,001 ··01' •• 033 
2.11 2,31 2.n ...... , ••••••I ••••••I ...... , ...... , 2.21 

S/DEPTH• .a .001 .001 ,002 ,002 .001 ,ooo •• ooo .,002 •,OOJ ...... , ...... , ''*'**I ******I ...... , ******l ...... , ...... , ...... , 
~ 8/D!PTH• .1 ,ooo ,ooo 1000 .ooo .ooo ,ooo •• ooo •• ooo .,ooo = ...... , ...... , ...... , ••••••I ,,,, .. , ,,,,,., ...... , ••••••I ...... , = S/Df PTH• . ,, .ooo .ooo ,ooo .ooo ,ooo ,ooo .,ooo •• ooo •• ooo ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ***'**I ...... , 

8/DEPTH• ,5 .ooo ,ooo .ooo .ooo .ooo .ooo •• ooo •eOOO .,ooo 
**'*'*I ...... , ...... , ...... , ...... , ...... , ...... , ..... ,, ••••••• 

S/OEPTH• ·" .ooo ,ooo ,ooo ,ooo .ooo .ooo •• ooo ... ooo .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .1 ,ooo ,ooo .ooo ,ooo ,ooo ,ooo .,ooo •• ooo .,ooo ...... , ...... , ...... , ..... ,, ******l ...... , ...... , ...... , ...... , 
S/DEPTH• .2 .ooo .ooo ,ooo .ooo .ooo .ooo ... ooo •• ooo .,ooo ...... , ...... , ••••••• ******I ******I ...... , ...... , ...... , ...... , 
SIDFPTH• .1 ,ooo .ooo .ooo .ooo .ooo ,ooo •• ooo •• ooo .,ooo ...... , ...... , ...... , ******I ...... , ...... , ...... , ...... , ...... , 
S/Of PTt4• .o ,ooo .ooo ,ooo ,ooo 1000 ,ooo ,ooo ,ooo ,ooo ........ ...... , ...... , ...... , ...... , . ..... , ....... , ...... , ...... , 



CASt lO•A 

TABLt Yl•OI~thSIUNLfSS INERTIA FORCt COMPONENT FlELD •••• DEf INtO IN tQUATION (26) 
THETA • .o io.o 20.0 10.0 50e0 75.0 100,0 no.o 180,0 
ETA/HUGHT: .533 e'i23 .4911 · ""'- e3t0 .0117 ... 116 .,J74 "•"6'7 

ft ell 5,91 o,8X 1.01 .1.11 1111.01 25,0l .2.i;1 ~1.21 

SURFACE ,ooo .11s ,tltt; ,887 te310 te5'i8 1.49q e9l2 .ooo 
••••••I t.01 ,81 .sx ~.21 •• en: ",en -.ox ••••••X 

S/OEPTH•leO .ooo .2111 ,'5110 .789 tel07 t,'>19 ...... , .ax ,41 '" .21 .ox 
S/Df PTH• ,9 .ooo .o79 ,tS6 .229 .3130 .cuaz ,oso e29l .ooo 

••••••I 2,11 2.11 2.u ;-.ox 2.ox l,411 l. 1n •••••ti 
S/DEPTHs ,8 .ooo 1023 1045 1066 1102 1128 ,u1 ,OBS ,ooo 

••••••1 ...... , ••••••l ...... , 11.01 4,0l 4101 3191 ...... , 
~ S/DEPTH• .1 ,ooo .001 .013 .01CJ 1030 ,037 e0.S8 .02s 1000 = ...... , ...... , ••••••X ...... , ...... , ...... , ...... , ...... , ...... , 
c.o S/Df PTH• • f> ,ooo .ooz ,oou ,006 .ooCJ 1011 ,ou .001 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/OEPTH• ,5 .ooo .not .001 .002 .001 1003 ,001 .002 .ooo ...... , ...... , ...... , *''**•I ***•*•I ...... , ''****I ...... , **'***I 
S/DEPTH• ,4 .ooo ,ooo ,ooo 1000 ,oot 1001 ,001 1001 .ooo ...... , ...... , ...... , ...... , ...... , ••••••I ••••••I ...... , ...... , 
S/OEPTl-4• ,3 ,ooo ,ooo 1000 .ooo 1000 1000 1000 .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ******I ...... , ******I 
S/OEPTH• 12 ,ooo ,ooo ,ooo ,ooo 1000 .ooo ,OOI) .ooo .ooo 

••••••X ...... , ******I ••••••X ...... , ...... , ...... , ...... , ****•*I 
SIOEPTH• .1 ,ooo 1000 .ooo ,ooo .ooo ,ooo .ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , **'***I ...... , ...... , 
S/DEPTH1: ,o ,ooo ,ooo .ooo .ooo 1000 .ooo .ooo .ooo ,ooo 

***•••I ...... , ...... , ••••••I ...... , ******l ••••••I ...... , ...... , 



CASt: 1 Ot1 A 

TABLE VII•DI~E~SIONL~SS DRAG MOMf.NT CO~PONfNT ~I~Lo •••• ~EFINfD IN EQUATION (27) 
THETA • .o 10.0 20,0 30.0 so.o 1s.o 100.0 13010 180,0 
E'TA/MUGHT: .sn ,523 ,494 ,411b .110 ,oq1 •tllb .,3711 •,1167 

6,:U S,9X 11,8% 3,ox P3e7X •33,0X 25,0% ,,2.sx .1.2x 

SURF' A Ct. .498 .aao ,430 .3!>5 .1s1 .026 •• 011 •et17 •,286 
•• 2x ... Jx .. ,ax •t,4X •3t0l -.s.u ••••••ll: .. 1 • 2ll: .u 

S/OEPTH•ltO ,371 e3b0 ,328 .278 tl53 ,02s 
"I , bll: .. 1,6% .1, 7% •118X .2.u ••••••x 

SIDf PTHs ,q ,028 .021 ,025 ,021 .012 .002 .. ,001 ... 016 •,028 
2.:n 2.n ••••••% ••••••I ••••••% ******X ····••% ...... , 2,u 

S/OEPTl"I• ,8 ,002 .002 ,002 .002 .001 .ooo •• ooo •1001 .,002 
••••••% ...... , ...... , ...... , ******I ••••••% ******X ••••••x ******X 

~ 8/DEPTl"I• .1 .ooo .ooo ,ooo .ooo .ooo ,ooo .,ooo •1000 .,ooo 
CD ····••% ••••••% ••••••% ••••••% ••••••% ...... % ******X ••••••% ••••••% = S/Df PTf'I• ab .ooo ,ooo ,ooo .ooo .ooo ,ooo •• ooo .,ooo •• ooo 

····••% ...... , ...... , ******X ····••% ...... , ******X ...... , ******X 
S/Df.PTH• ,5 ,ooo ,coo ,ooo .ooo 1000 .ooo .,ooo .. ,ooo .,ooo 

••••••x ******X ******X ...... , ••••••% ••••••% ******X ••••••x ******X 
8/Df PTH• . " ,ooo .ooo .ooo ,ooo .ooo .ooo •• ooo •• ooo •• ooo 

••••••x ••••••% ******X ••••••% ••••••% ...... , ...... , ...... , ••••••% 
8/0EPTH• .1 ,ooo .ooo .ooo .ooo ,ooo ,ooo .. ,ooo •1000 •• ooo ...... , ••••••21 ******X ••••••% ******II: ••••••x ••••••x ••••••x ••••••% 
S/Df"PTH= ,2 .ooo ,ooo ,ooo .ooo .ooo .ooo •• ooo •• ooo •• ooo 

******X ••••••% ******I ******X **••••X ******X ••••••X ******X ...... , 
S/Of PTH• • l .ooo ,ooo ,ooo .ooo .oon .ooo •• ooo •• ooo .,ooo 

••••••x ••••••X ••••••X ******l ******I ••••••l ******I ...... , ••••••l 
S/DEPTH= .o .ooo .ooo ,ooo ,ooo .ooo .ooo ,ooo .ooo ,ooo 

••••••x ...... , ••••••x ••••••1 ····••1 ******I ******I ••••••x ******X 



CA St SO•A 

TABLE ~lll•Ol~ENSIONLESS I11;ERTU MO~lENT COMPONENT FUl,.D ••• ,DHINH> J!li EOUATJUN (28) 
THETA • .o 10,0 20.0 30,0 so.o 1s,o. 100,n 130 .o 180,0 
ET A/Hf lGHT:: ,s:n 1523 ,4q4 ,44& ,110 ,Olf7 •• t l & ... 374 .,4b1 

&,n ~.111 u,ex 1.ox •le71 •:n,01 2'J,Ol .. 2,c;x •7,21 

SURFACE 1000 .2q3 ,572 ,824 t eiH2 11435 11114 1831 ,ooo ...... , 1, OI ,ex . "" •14l •1e1l ..;1, u •121 ...... , 
S/OEPTH•t.O .oon ,2s2 14Q& • 721;; "t 011 lelqb ...... , ell ,2x • 21 .u •• 11 
S/l>EPTH• ,q ,ooo ,Ob'5 ,128 ,187 1267 13b2 11&8 124'0 1000 ...... , ...... , liq" leCJl toCJX l18X 1.ex l 17X ...... , 
s1orP1Hs 18 ,ooo ,011 1033 . 1048 107' 10'l2 10'l4 10bl ,ooo 

******I ...... , ****•U; ...... , 318l l1BX 3,8X ...... , ...... , 
~ S/Of PTH: .1 1000 1004 1ooa , n 12 1018 1023 1024 .01~ 1000 c.o ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , .... S/OEPTH• tb ,ooo 1001 1002 .001 1nou 100& 100& 1004 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/DtPTH• .s 1000 .ooo .ooo .001 .oot ~001 1001 ,001 ,ooo ...... , ...... , ...... , ...... , ....... , ...... , ...... , ...... , ...... , 
S/OEPTH• ·" 1000 1000 .ooo ,ooo 1000 .ooo ,ooo .ooo 1000 ...... , ...... , ...... , ...... , ~ ..... , ••••••x ...... , ...... , ••••••x S/OEPT"1• • .s 1000 ,ooo 1000 ,ooo 1000 ,ooo .ooo 1000 . ,ooo ...... , ...... , ....... , ''*'**X ~ ..... , ...... x ******X ...... , ...... , 
S/DEPTMs .2 1000 .1)00 .ooo .noo 1000 ,ooo ,ooo .ooo ,ooo ...... , ...... , ....... , ...... , 

~***'*" 
........ , ...... , ...... , ...... , 

S/DEPTH• • l ,ooo ,ooo .ooo 1000 1000 100CI 1000 1000 1000 ...... , ...... , ...... , ...... , ~ ..... , ...... , ...... , ...... , '*****X S/DlPTH• ,o ,ooo ,ooo ,ooo 1000 .ooo ,ooo 1000 .ooo ,ooo ...... , ...... , ...... , ...... , ~ ..... , ...... , ...... , ...... , ...... , 



C.ASE I b .. .a 

UBL~ IX•OI~f Nl;IONLf:SS DYNAMIC PRESSURE CO~PONtNT FktLo •••• ot~INlO I~ EQUATION (2q) 
THlTA ii: ,o 10,0 20,0 30,1) so.o rr;,o too,o 110.0 180,0 
EU/HEIGHh • s,3 3 e'i23 ·"q" ,(146 .110 ,097 •• 116 ... 374 •• 461 

&,n 5,9% a.st 3,0% •h 71 •33.0t 2s, ot -2.~t '!"7,21 

SllRF Aet 1, Ob'7 l,041'7 ,987 ,893 ,620 ,195 .. ,2s2 ft'. 747 •• 1134 
t,Ol ,qt e'n ,4X ··"' •t.ut •e3X .n ,tx 

S/OEPTH•l10 ,937 ,1:122 ,876 ,602 ,c;77 ,1111 
,n ,:n ,2% ,21 .... ox •• sx 

5/DEPTHs ,q ,265 ,281 ,2b1 ,246 .t81 ,069 ... os1 .,.,zttq .,2117 
t,6% l,6% 1.~x 1.sx t.2% "•"' 5,0t 2, n 2,si 

S/D~PTH• ,e ,08U ,()62 ,078 ,012 .os1 ,021 •• 01& .,066 "'•086 
t>.zx 2,21 2.u 1,qx ••••••X ••••••X ••••••l 6,Ut S,9X 

~ S/Of PTli• .1 ,024 ,024 ,022 ,n21 • 0 l '5 .006 ... oos •• 020 l!P. 02i; 
tD ••••••l ...... , ******l ...... % ...... , ••••••t ...... , ...... , •••••O: 
N SIDEPTH• t6 ,001 ,(106 ,006 ,006 ,ooa ,001 ... 002 •.OOb .. ,ooe 

•••u•t ...... , ...... , ******l ...... , ******l ••••••l ...... , ******l 
S/Of PTHC .s • 00 t .001 .001 ,001 .001 '!!J,000 •• 001 •• 002 •• 001 ...... , ...... , ...... , ...... , ....... , ...... , ••••••l *****U ...... , 
S/OtPTH• ,4 .ooo .. ,ooo ... ooo "'•000 ... ooo ... noo .. ,001 •1001 "',oo l ...... , ...... , ...... , ...... , ••••••X ...... , ••••••l ******I •••••*I 
S/DEPTH• ,l ... ool'I •.ooo •• ooo •• noo •• ooo ... 001 •• 001 •,001 .,001 

••••••% ••••••l ••••••X ••••••% ******I ...... , ...... , •••••u ••••••X 
S/DEPTH• .z .,001 •• 001 •• 001 •• 001 •• not ... 001 •• 001 •• 001 •• 001 ...... , ...... , •••*•*I ...... , ******I ...... , ...... , ...... , ...... , 
SIOEPTH• .1 .,001 "'•00 t •• 001 •• oot •• 001 ... 001 .,001 .... oo l .,001 

••••••X ...... , ••••••l ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTl1• .o .. ,001 .. ,001 •.001 •.not •• 001 •• 001 •• 001 •• 001 •• 001 

•••n•l ...... , ...... , ...... ,. . ..... , ••••••X ···•••t •••••u; •*••••I 



THETA• 

CASE 10~A 

TABLE X•VARJABLES Of PENoING ONLY ON PHASE ANGLE 

,o 50,0 7510 

(1) DlM[NSIONLESS KINE~ATIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,.,. orFINEO IN EQ,(]5) 

SURfACE ,OOO ,OO! ,015 1 019 ,021 1009 •100b w,015 •1000 

(2) OI~ENS10NL[S5 KINf~ATIC FREE SURFACE BOUNDARY CONOJTON ERROR 
STREA~ FUNCTION THEORY REPRESENTATION,.,, DEFINED IN EQ,(lS) 

SURFACE 1000 • 1 000 .,ooo •eOOO •eOOO eOOO •eOOO ,000 •eOOO 

(l) OIMfNSIONLfSS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVl THEORY REPRESENTATION •• ,, DEFINED IN EQ.(lb) 

SURFACf •• oze •a02b .,020 •• 012 ,010 1031 ,029 

(4) DIMENSIONLESS DYNAMIC FREE SUR~ACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY REPRESENTATION,,,. DEFINE~ IN EQ,(37) 

SuRrAtE .,ooo ... ooo .,ooo •• ooo •• ooo •• ooo ,ooo 

.,011 

.ooo ,ooo 



~ 
(Q 

~ 

TABLE XI•OVERALL WAVE PARAMtTERs ••• Do NOT OEPE~O ON PHASE ANGLE OR ELEVATION 

(1) 

Cl> 

(3) 

(4) 

(5) 

(b) 

H> 

(8) 

(9) 

DIMENSIONLESS ~AVE LENGTH 
DEFINED IN EQUATION (37) 

1.01e c 117¥> 
OIMtNSlONLESS AVERAGf POTENTIAL ENERGY 

DEFINED IN EQUATION (38) 
,49b ( •e9l) 

DIMENSIONLESS AVERAGE KINETIC ENERGV 
DEfINED IN EQUATION (39) 

,SOi C •le9l) 
DIMENSIONLESS TOTAL AVEREGE ENERGY 

DtFI~EO IN EQUATION (00) 
' ,998 ( •1 •"" 

DIMENSIONLESS TOTAL AVERAGE ENERGY FLUX 
OEFINEO IN EQUATION (41) 

1 509 (. •lell) 
DIMENSIONLESS GROUP VELOCITV 

DEFINED I~ EQUATION C02) 
e5lO ( ell) 

DlMENSJONLtSS TOTAL AVERAGE MOMENTUM 
DEFINED IN EQUATION (43) 

1 1 000 ( •ell) 
OtMENSlON1 fSS TOTAL AVtRAGE MOMENTUM rLUX IN WAVE DIRECTION 

DEFINED-IN EQUATION (44) 
e 1.Hl . c t.U> 

DI~ENSIONLESS TOTAL· AVERAGE MOMENTUM FLUX TRAN5VtRS£ TO WAVf DIRtCTION 
oiFINED IN EQUATION (05) 

,005 ( 139,0l) 



~ 
CD 
U1 

CASf tO•A 

TABLE XICtONT)wOVtRALL wAVE PARAMETERS••• DO NOT DEPEND ON P~ASE ANGLF OR ELEVATION 

* (10) DIMlNSlONLlSS ROOT ~EAN SQUARl KlNE~Allt fRlf SUR~Atf BOUNDARY tONDlTlO~ ERROR 
DtfINED IN EQUATION (46) 

LINlAR .01lt5b STRlA~ FUNCTION eOOOOOO 

Cll) OIM[NSIOMLtSS ROOT MEAN SQUAR~ DYNA~lt ~REf SURFACE BOUNDARY CONDITION lAHOH 
DE~JNEO lN fQUATJON (47) 

LINEAR 1021~37 STRtA~ FUNCTION •000097 

CU> DI~lNSIONllSS MAXIMUM KINt:MATlC F REt. SURfACl BOUNDARY CONDI TIO"' fHROR 
OEfINEO lN EQUATION (46) 

LINEAR 1021347 STREAM FUflltTIOl>t .000000 

<U> DlHENSlDNLlSS MAXIMUM DYNAMIC FRU SURFACt BOUNDARY CONDITION t:RROR 
DE~INlO IN EQUATION (47) 

LINlAR .037510 STRfAM FUl'.ICTION 

(14) OIMlNSlONLtSS KJNtMATlC fHEt SURFACE BREAKING PARAMETER 
OffINEO IN tQUATlON (48) 

LINtAR 1152703 STR~AM FUNCTION 

Cl~) OJMtNSIONLtSS DYNAMIC fR~E SUR~ACE BRlAKI~G PARAMETlH 
OEfJN[O IN EQUATION (49) 

LINEAR 1150&50 ST~EAM rUNCTION 

1000209 

1149075 

,12q45(, 



CASE tO•B 

3T~ ORDER STREAM FUNCTION WAVE THEORY 
DEFINITIONS 

LO • DEEP WATER WAVE LENGTMt CALCULATED ,ROM LINEAR WAVE THEORY, L0•(Glb,28318)•T••z 

H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD X(N) a NTM STREA" FUNCTION COEFFICIENT 
DPT • WATER D!PTH L • WAVE LENGTH 
PSI : VALUE OF STREA" FUNCTION ON THE FREE SUR~ACE 

WAVE CHARACTfRISTlCS 
H/LO a e085218 OPT/LO a 1e999993 
H/OPT a ,042609 
L/LO • le0b5~l4 PSl/(G•HtTJ • •.009930 

LISTING OF Dl~ENSJONLESS STREAM JUNCTION co£FFICIENTS 

X( 1)/(H•TtG) a ••11889S•05 
XC 3)/(H•T•G) • .,350184•19 



CAst: 10•8 

TABLE l•Oil'lf ll!SlONUSS .-.ORIZONT AL VELOCITY COMPON~NT FIELDee••DffINtD IN ElilUATJON CZl> TMEU • ,o 10.0 20,0 .30,0 so.n 75,0 too.o uo.o 180,0 t TA/l'IUGHT: ,56~ ,554 ,513 , Cl':iO e286 ,062 •,117 •135& .,,431 12,u 1t .11 8,41 3,81 •ti!leClX •108,U 36,?X .1,51 "1&,0X 

SURFACE 1,993 1.898 .3,&27 .s.217 2•154 ,733 •• s11 •le8&1 .2.121 •2,71 .1.21 .ca,s1 •tle'iX '"lte2X •18,81 -1.sx •4e9X .1.21 S/OEPTtl•leO 2,980 2,CJ:S2 2,no 2.'5'59 1e8f:l9 .uz .. s •. n ,..S,4X .'5,71 .ei.21 •8eOX •14,21 S/Df PTH• ,9 ,904 ,890 ,849 ,781 ,517 ,229 •et&O •e688 .,895 1.11 i.u 1.01 ,en ,41 •1.21 ...... , ,41 .u S/OEPTH• .e .277 .275 ,2&0 ,?.40 .11e .011 ... ,048 •• 212 e,'27& 8,ox e,ox 8,0X 7,91 , ..... , ...... , ••••••x 7,ex ., • 7X ~ S/Of PTH• ,7 ,085 ,084 ,oeo ,074 • (1'5'5 ,0.?.2 "·015 •e065 e,085 (,Q ...... , ******X ...... , ...... , '*****I ...... , ******I ...... , ...... , -..) siof PTH• ,ti ,026 ,026 ,025 .02.5 .011 .001 •• oos •• 020 e,026 ...... , ...... , ...... , ...... , , ..... , ••••••x ...... , ...... , ...... , S/DEPTl-4• .s ,ooe ,ooe ,ooe .001 .oos ,002 .,001 .,oo& .,ooe ...... , ...... , ...... , ••••••x , .... 0 ••••••x ...... , ••••••x ...... , S/Df.PTH• ,4 ,002 .002 .002 ,002 .002 .001 .,ooo ... 002 •,002 ...... , ...... , ...... , ...... , ~·••••x ...... , ...... , ...... , ...... , S/OEPTH• tl ,001 ,001 .001 ,001 .ooo ,ooo •• ooo ... oot •,001 ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ...... , ...... , S/OEPTH• .z .ooo .ooo ,oon ,ooo .ooo .ooo .. ,ooo •1000 ... ooo ...... , ...... , *****•X ...... , , ..... , ...... , ...... , ...... , ...... , S/Df'PTH• el .ooo .ooo ,ooo ,ooo .ooo .ooo .,ooo •• ooo •• ooo ******X ...... , ...... , ...... , , ..... , ******X ...... , ...... , ...... , SIOf PTH• .o .ooo .ooo ,ooo ,ooo .ooo .ooo .,ooo •• ooo •• ooo ...... , ...... , ...... , ...... , , •••• u ...... , ...... , ...... , ...... , 



CASE 10•8 

TABLl lI•DIMfNSJUNLESS VlRTitAL VHUtlTV COMPONENT FlELD,,,,OE,INED IN EQUATION (22) 
THETA • ,o 10.0 20.0 30,0 so.o 1s.o loo.o 130,0 180,0 
ETA/HE.lGHTa ,Sftli ,SS4 .su ,450 t28b ,062 •e137 •t35b •,4lt 

12,u 1t .21 8,4% 3,81 •t2.41 •108.7¥ 3be1X •1it51 •lb,OX 

SUR, ACE .ooo ,10b 1,357 l ,c,11 2e656 z,qsq 21672 1.541 ,ooo 
••••••I •,41 .1,n •l.51 •7.51 •10,61 •10.41 •be1l ...... ,. 

SIDtPTH•ltO .ooo ,527 1,036 1.510 2.2c,2 2e848 ...... , .3,41 .3,61 .3,c,1 •GeCJI •IJ14X 
8/DEPTH• ,q ,ooo 1158 .111 ,4S4 ,694 .8'7 t ,884 ,57a 1000 ...... , l.u l,U 1,sx t.21 ,81 ·"' •121 ...... , 
S/DEPTHc ,8 .ooo .008 ,oqs ,UCJ .n2 .261 .212 ,177 ,ooo ...... , ...... , ...... , ...... , . a.ox 1.CJx 7,81 1,u ...... , 

~ &/DEPTH• ,7 ,ooo ,015 ,029 ,043 ,Ob5 ,082 ,084 ,oss ,ooo 
c.o ••••••I ******X ...... , ...... , ...... , ...... , ••••••• ••••••I ...... , = I/DEPTH• ,6 ,ooo ,oos ,OOCJ .on .020 ,025 ,026 1017 .ooo ...... , ...... , ••••••• ...... , ...... , ••••••I ...... , ...... , ******I 

SI DEPTH• ,s .ooo .001 .001 ,001.1 .006 .ooe ,ooa .oo5 ,ooo 
••••••• ••••••• ...... , ******I ••••••I ••••••• ...... , ••••••• . ..... , 

8/0EPTH• . " .ooo .ooo .001 ,001 .002 .002 1002 .002 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• .1 ,ooo ,ooo .ooo ,ooo ,001 ,001 ,001 ,ooo ,ooo ...... , ····••I ...... , ...... , ••••••• ...... , ...... , ...... , ...... , 
SIDEPTH• .z .ooo .ooo .ooo ,ooo iOOO ,ooo ,ooo .ooo 100(1 ...... , ...... , ...... , ...... , ••••••I •••••••• ...... , ••••••I ...... , 
SIDEPTH: .1 ,ooo ,ooo ,ooo ,ooo .ooo 1000 ,ooo .ooo ,ooo ...... , ••••••l ••••••X ••••••I ...... , ••••••I ••••••• ••••••I •••••*X 
S/DEPTH• .o .ooo 1000 ,ooo .ooo .ooo ,ooo ,ooo 1000 ,ooo ...... , ·······- ...... , ••••••I ...... , ...... , ...... , ...... , ...... , 



CASE 10118 

T48L~ lll~DIM~NSlONLlSS HORIZONTAL ACC~LtRATION COMPONENT FIFLD,,,,DEFINED lN EQUATION ( 2:S) 
Tl-fETA • ,o 10.0 20.0 :So,o !:io10 75,0 too10 uo,o 180,0 
ETA/Hf lGHT: ,5&q ,554 ,513 ,a so e28b 1062 ., 137 11,15& •143t 

12,u 11,2x 8,4l :s,ex •l?e4X •106,7% lb. 71 .. 1.sx •16,0l 

SUHF'Att ,ooo 4,644 8,888 t2.440 11.010 1s,so1 tb,602 q,478 ,ooo 
******" a,ox 2141• ,u .5,31 •t0,3X "11,n .,q1ox ...... " 

S/OtPTH• le 0 ,ooo 3,430 b,121 q,1b1 141668 17,q32 
••••••l ,2x .,:sx .. 1.ox .:s.ox •612X 

S/DEPTH• ,q ,ooo 1.002 1,q72 21676 41'\87 51485 51542 :S1'H& 1000 
******X 2.u Z1SX 2,4% 1,CJX t,ox .u .1.ox ******" S/DEPTH• ,8 ,ooo ,3011 ,5q5 ,873 t ,33& leb8l l1TOCJ l t 11 l ,ooo ...... , ******l ******" ...... , e.21 e,ox .,,n 1,u ...... , 

~ S/Df PT11• .1 , CIOO ,093 ,163 ,2.&7 ,410 ,Ste1 ,'S2b ,343 ,ooo co ...... , ******X *****U:. ******" ******" ...... , . ..... " ******" ...... , 
C,Q 8/0EPTHs tb ,ooo ,029 ,OSb ,062 .t2b ,t'i9 ,1&2 .tos ,ooo ...... , ...... , ******X ...... , ******" ******" ...... , ...... , ...... , 

S/OE.PTlol: .s ,ooo ,ooq .011 ,02s .o:sq ,04q ,050 1032 ,ooo ...... , ...... , ******" ...... , ...... , ••••••x ...... , ...... , ...... , 
S/DEPT11• ,4 ,ooo ,001 ,oos ,008 ,012 • 015 ,015 1010 1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH& .1 ,ooo • not ,002 .002 1004 .oos ,oos t003 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTHa .2 .ooo .ooo ,001 ,001 .001 1001 .001 .001 ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DE-PTH: t l ,ooo 1000 ,ooo 1000 .ooo ,ooo ,ooo .ooo 1000 ...... , ...... , ...... , ...... , ...... , ...... , ******" ...... , ••••••x S/Of:PTH& ,o ,ooo ,ooo ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ******" ...... , 



CASf:. 10 .. s 

TABLE IV•OI~f:.NSIONLESS Vf RTICAL ACtlLERATION CO~PO~l~T rlELO,,,,Of:.flNfD JN (QUATIO~ (24) 
TH£::TA : ,o 10,0 20,0 30,0 so,n 75,0 too.o no,o 180,0 
ETA/HElGl'tT: 15b<J I 5'54 1s1s I" so o28b 10b2 •1137 •1350 •1431 

12.u 11,?% a,ux 3 1 8X .. 12,a% .. 1oe,n lb,7% "'7,SX •tb,OX 

SURFACE- •17,53Q •171017 •1'5,'5.SO •13.274 .. 71113~ ,347 7,tSl 14,SQO 17, lla 
u, 1.1% l1qx 217X ,<1% •21'il ••••••% •1218% .. 8,3X •b1 lX 

S/OEPTH•t10 •1"1540 •14121b •13126'\ •lt,71!4 •7119~ It 77 
16% • '5% ,ox .. ,7% •?.,9% ******X 

SIDf:.PTH• ,q •5 12<19 .. s,210 .. q.q44 "'"'I 51 t -1.210 .. 1.002 21440 41720 5 1 997 
i?10l 2,0X 1,9X 116X .ax •2oUX 2,6X "13% .. ,6% 

S/Df PTH: 18 •t,7ou •11677 .. J,59fl •l146q •11077 •1406 13'1~ 11368 11 no 
81U a.u 810% 7 ,en; 7t7% ******X ••••••% 718% 71bX 

"' S/Df PTH: 17 .,5.SJ •,523 "'. l.lqq •,4'>9 .. ,3t.10 • I 1.Sl.I ,097 ,413 ,537 
0 *****U; ******X ...... , ******X ...... , ******' ...... , ••••••x ******X = S/Of:.PTH• ,6 •1164 •1161 "'11 Su •1142 • 1 l os ... 042 ,ozq It 2b ,164 ...... , •*****X ····••% ••••••% ••••••% ••••••% ••••••% ••••••x ••••••% 

5/0f PTH• .s .,oso .. ,050 .,047 .,oa1.1 •1032 •• 011 1009 1039 ,oso ...... , ••••••% ••••••% ...... , ••••••x ••••••% ******X ••••••t: ...... , 
SIDEPll'i• ·" .,Olb "1015 .,015 ... 013 •• 010 ... 001.1 ,003 .012 ,OU1 ...... , ...... , ····••% ...... , ******X ******' ...... , '*****X ...... , 
5/0f:.PTH• ,3 .,oor; ... oos •,0011 •,004 •• oo~ .. ,oo t ,oot 1004 ,oos ...... , ••••••t: ...... , ....... , ...... , ...... , ••••••% ...... , ••••••t: 
SIDE PT I-I: .2 .,001 .,not .,001 .,001 ... not ~,ooo ,ooo .001 .001 ...... , ******X ...... , ••••••t: ...... , ••••••% ••••••% ******X ****•*X 
S/DEPTH= , 1 .,ooo •,noo ... ,ooo .. ,ooo •• ooo ... ooo .ooo ,ooo ,ooo 

***•••% ...... , ····••% ...... , ••••••% ••••••% ...... , ...... , ...... , 
S/D[PTM:: ,o ,oon ,ooo • ooo ,ooo .ooo .ooo ,ooo .ooo .ooo ...... , ···•••% ••••••% ••••••% ••••••x ••••••% ••••••% ...... , ...... x 



CASE IO•B 

TABLE V•OtMENSIONLESS DRAG PORCE COMP0t'4ENT FIEL0 1,,.DEFINfD IN EQUATION US> THETA • 10 10.0 20.0 30,0 so.o 7510 10010 13010 180,0 ET A/HEl GHTa ,56q .sso .su ,050 1286 ,062 •1137 •1356 •• 4,Jt 
12.n 11.21 a.ox 1,ex •12141 11108,71 36171 .1.sx •16,0X 

SURFACt ,66Q 1634 .sso 1435 11qe 1024 •10lt •1148 •,Z3t 
•1.01 •1191 •41ZI •7171 •1'5111 ...... , ******I •l.CIX 151 S/OEPTH•leO .372 1360 1321 1276 .1n 1022 
•'5171 •S191 •b13X •6191 •91i!X ******I S/DfPHt• 19 .0:55 1031 1030 ,Olb 1014 1002 •1001 •1020 .,034 

71&1 1161 ...... , ...... , ...... , ...... , ...... , ••••••x 6131 8/DEPTH• 18 1003 1003 1003 ,002 1001 1000 •1000 •• ooz •• 003 ...... , ...... , ...... , ...... , ...... , ******I ...... , ...... , ...... , 
CJ1 S/DEPTH• 17 1000 .ooo ,ooo .ooo 1000 1000 •• ooo •• ooo •• ooo Q ...... , ...... , ...... , ...... , ...... , ******I ••••••I ...... , ...... , ~ S/DEPTH• 1• .ooo .ooo 1000 1000 ,ooo ,ooo .,ooo •1000 .,ooo ...... , *****•I ...... , ...... , ****''" ...... , ...... , ...... , ...... , 

S/DEPTH• .5 ,ooo ,ooo ,ooo .ooo .ooo 1000 •1000 •1000 •• ooo ...... , *'''**X ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• •" 1000 ,ooo ,ooo .ooo 1000 .ooo .,ooo •1000 .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• .:s ,ooo ,ooo 1000 .ooo .ooo .ooo .,ooo •1000 •1000 ...... , ...... , ...... , ••••••I ...... , ...... , ...... , ...... , ...... , 
S/OEPT~ll .2 1000 ,ooo ,ooo 1000 .ooo 1000 •• ooo •1000 .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• el .ooo ,ooo ,ooo ,ooo 1000 .ooo .,ooo •1000 .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .o ,ooo ,ooo ,ooo .ooo 1000 ,ooo 1000 ,ooo ,ooo ...... , ...... , ...... , ...... , ...... , ....... , ...... , ...... , ...... , 



CAS~ 10•8 

TABL~ Vl•DIMENStONLfSS INERTIA FORCE COMPONENT FlfLDe 111 DEFINED IN EQUATION Cl6) 
TliETA • 10 to10 20,0 S010 b 5010 7S,O 10010 13010 180,0 
ETA/Hf!GHTs 1S•Q 15511 ,511 145 ,28& 10b2' .,131 •1356 .,lilt 

u.u 11.21 8141 3,81 "12141 .. 1oe111 36111 .1,sx "16101 

SURFACE .ooo ,375 I 721 1101s 11412 11563 1I422 1820 1000 
••••••x 5121 41 u 2,u •1131 •4,U ell 1 0X •141 ...... , 

S/Of"PTH•l10 1000 12eo ,sss .soi I 111 q 1,s1s 
...... % 2161 2,41 21u t.21 "I :n 

S/Df PTH• 19 1000 1084 116'5 1242 136Q ,464 1471 ..S06 1000 ...... , 7,51 7141 1,n 1.u 617l 6131 '5181 ...... , 
S/OEPTH= ,8 1000 ,026 ,os1 .01d • 11' tl42 1145 1094 1000 ...... x ••••••X ...... , ...... 1 u.sx l l,41 1313X 1!1U *'****I 

CJ1 SIDEPTH• 17 1000 1008 ,015 10ll .01s ,044 ,045 1029 ,ooo 
Q ...... , ...... , ...... , ...... , ••••••x ...... , ••••••I ...... , ...... , 
~ SI DEPTH• 16 1000 ,002 ,oos 1007 .ott ,011 ,014 1009 1000 

******I ...... , ••••••X ••••••X ...... 1 ••••••X ...... , ...... , ...... , 
S/Df".PTM• 15 1000 1001 ,001 1002 .001 ,004 ,004 1003 ,ooo 

******I ...... 1 ******I ••••••% ••••••x ...... , ...... , ...... , ...... , 
SIDEPTH• ·"' ,ooo ,ooo 1000 ,001 .001 1001 ,001 1001 ,ooo ...... , ****••I ••••••X ...... , ...... x ...... , ******X ....... , ...... , 
S/OEPTH• .1 ,ooo ,ooo ,ooo ,ooo .ooo .ooo 1000 1000 ,ooo 

••••••X ...... , •••••u~ ••••••X ...... , ...... , ...... , ...... x ******X 
8/0EPTH• 12 ,ooo ,ooo 1000 ,ooo .ooo ,ooo .ooo .ooo ,ooo 

••••••x ...... , ...... , ••••••X '*****X ******X ·····•i ••••••x ••••tU; 
S/OEPTH= 11 ,ooo ,ooo ,ooo ,ooo .ooo 1000 ,ooo 1000 .ooo 

••*•••l ...... , ...... , ••••••l ••••••l ******I ******X ••••••I ••••••l 
S/Df PTH&: .o ,ooo ,ooo ,ooo .ooo 1000 ,ooo ,ooo 1000 ,ooo ...... , ******X ••••••X ******X ••••••% *''***X ••••••x ••••••l ••••••l 



CASE. 10 .. e 

TABLE Vll•OIMfNSIONLtSS DRAG MOMENT COMPONENT FlELD,,,,OEFINED IN fCilUATION (27) 
THETA = ,o to,o 20,0 30,0 so.o 75,0 100,0 130 .o 180,0 
ETA/HElGHTI: ,'5bq ,5r,4 ,513 ,450 .28b ,Ob2 ., 137 !Pt l':>b •,431 12, u 11,21 8,41 l,8% -12.u: ... 1 oe, n lb, 7' .1.sx •1b,OX 

SURFACt ,b52 eb22 ,•jlq ,42'5 , t qz ,021 •• 010 •elllO •• 211 
--1,ox •1,81 .. 4,3% .7,qx •lb.22: •*****X ••••••1 •hSt ,sx 

S/DEPTH•l10 ,lSb ,345 .1n .2&11 .1112 ,021 
wf) 101 •b, ti •b,SX •7.21 .,q,51 ******X S/OEPHH1 ,q ,o:so ,02q ,02b ,022 ,012 .002 ... 00 t ,., Ot7 •• ozq ...... , ...... , ******" ******X ...... , ******X ••••••x ••••••x ******" S/DEPTH: ,8 ,002 ,002 ,002 ,no2 .001 .ooo ... ooo •• 00 l .. ,002 

****••X ******X ••••••x ******X ******X ******X ...... , ...... , ******X U1 SIOEPTH• ,7 ,ooo .ooo ,oon ,ooo .ooo ,noo .,ooo ... ooo .,ooo 0 ******" ******X ******X ....... , ...... , ******X •*****X ******X ******" w S/DEPTH::: ,b ,ooo .ooo ,ooo ,ooo ,oon ,oon •• ooo ... ooo •,000 ****•*X ....... , ••••••x ******" ******" ******X ••••••• ••••••x •••••*" S/DEPTH• .s ,ooo .ooo ,ooo ,ooo .ooo , l)OO ... ooo •• ooo .,ooo •••••*X ****••X ******X ******" ******" **'***" ...... , ******" ······" S/DEPTH• . " • 00(1 ,ooo ,ooo ,noo ,ooo .ooo ... ooo •tOOO I!!. ooo 
******" ******X ...... , ******" ******" ******" ••••••x ••••••x "****" S/DEPT11= • :s .ooo ,ooo ,ooo ,ooo .ooo ,ooo •• ooo ... ooo .,ooo 
******" ••••••x ••••••x ******X ...... , ...... , ******X ••••••x *****'" SIDE.PH~= ,2 .ooo ,ooo ,ooo ,ooo .ooo ,ooo ... ooo ... ooo .,ooo 
******X ••••••% ******X *'*'***X ******" ••••••% **'**'" ••••••x ******" SIDEPTl1: .i ,ooo .ooo ,ooo , 1)00 1000 1 ()OQ .. ,noo ... ooo •• ooo ••••••1' ••••••% ***'**X ••••••x '*****" ******X ******% ••••••x ••••••x SIOEPHi• .o ,ooo • (100 .ooo ,ooo .ooo .ooo .ooo .ooo ,ooo ••••••1' ******X ******X ...... , ••••••x ****••% ...... , ••••*•% ******X 



CUE 10•8 

TABLE Yill•DI~f.NSlONLfSS INERTIA MO~lNT COMPON~NT FI~Lo •••• DEf lNED IN [QUATION (28) 
THETA • ,o 10.0 20.0 30,0 sri.o 75,0 100,0 uo,o 180,0 
r. TA /tiE I Gl1 T::a ,5bq ,554 ,su ,450 .2e1t ,062 •• u1 •el5ft .,4J1 

12.u 11.21 8,41 3.81 "12141 w108,7X 3617' .1.s1 •16 1 01 

SURFACE ,ooo ,353 ·'77 ,950 t131l t,415 11292 ,737 ,ooo ...... , s,21 3,91 2.11 •le91 •5,01 •4,81 •191 ••••••I 
S/DE'PTH•l10 .ooo 1257 ,soi; ,736 t.117 1. 387 ...... , l,21 2,0I 1.n ,81 .,ex 
S/DEPTl-I• ,9 ,ooo 1069 ,135 .t•n .101 ,318 ,384 e2"9 ,ooo ...... , ...... , b,91 b,81 6161 ft, 11 5,71 s.u ••••••• 
S/DEPTH• ,e ,ooo ,018 ,OJ6 ,053 1081 .102 ,1011 10'8 ,ooo 

••••••• •••••••• ...... , . ..... , 12.n 1z,&1 U,61 ...... , ...... , 
en S/DrPTH• ,1 .ooo ,oos ,010 1014 .021 .021 ,u1 ,osa ,ooo = ...... , ...... , ...... , ...... , ...... , ...... , ••••••• ••••••• . ..... , 
~ S/DEPTH• ,,, ,ooo ,001 .002 .0011 1005 ,001 ,001 1005 ,ooo 

••••••• • •••••• ••••••• ••••••• ...... , • •••••• . ..... , . ..... , ....... 
S/DEPTH• ,5 ,ooo ,ooo ,001 ,001 .001 ,ou ,002 .001 ,ooo 

••••••• ...... , ••••••• . ..... , ...... , ••••••• . ..... , ...... , ...... 1 
S/Df PTH• ,4 ,ooo ,ooo ,ooo ,ooo .ooo .ooo ,ooo ,ooo ,ooo ...... , ••••••• ...... , . ..... , ...... , ...... , ...... , ...... , ••••••• 
SI DEPTH• 13 .ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo 1000 ,ooo ...... , ••••••• ....... . ..... , ...... , ...... , ...... , ••••••• ....... 
SID!PTH• ,2 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo ,ooo ,ooo ...... , ...... , ••••••• ...... , ...... , ...... , ...... , ....... ...... , 
S/D!:PTH• '1 ,ooo .ooo ,ooo ,ooo .ooo ,ooo ,ooo ,ooo ,ooo ..... ,, *****•I ...... , ••••••• ...... , ...... , . ..... , ••••••• ••••••• 
S/DEPTH• .o ,ooo .ooo .ooo .ooo .ooo .ooo ,ooo .ooo ,ooo ...... , ••••••• ...... , • •••••• ••••••• ...... , ...... , ...... , • •••••• 



CASE 10•8 

TABlt 1x~o1~EN5IONLESS OYN~MIC PRESSURE COMPONf'~T '~ELD •••• DEFINED IN EQUATION (29) 
THt.TA = .o 10.0 20.0 30,0 50.0 75.o 1001<' uo.o 180,0 
ETA/HflGHT: .s•q ,554 .s13 .4~0 .ze& ,Obi •• 137 •13Sb .,011 

li~. ll 11,n 8.ox 3,8X t112e4X •108,?X lb, 7l ,.7,51 •Hi.OX 

SllRF•CE t.138 1.109 11026 ,901 e'57l el24 •1274 •1713 •• 862 a.sx 4.tx 310X 1141 •i.!eOX ••.ex •lt1X l 1 lX 3,21 
S/DlPTH=110 ,890 ,874 .&lb .748 1515 ,1211 

i.n l.e.x 1,ax ,91 .. 151 •7.51 
S/Of'PTH• .q .295 .291 1277 .254 1185 106fl 11,065 "1244 •elSG 

0.01 o,n 411X 31n 2.u •7131 20, n q,71 8,bl 
S/Ot.PTH• , e ,093 ,oq1 ,087 ,080 1059 ,023 •• 018 •1073 •• o'i5 

4141 4.21 3.BX 2191 "'l 101 ...... , ...... , 2s.01 22121 c.n S/IJf.PTH• .1 ,02Q 1028 1027 10lS .018 1007 •100'5 •1022 w,Oi?9 = ...... , ....... , ....... , *****•X ...... , ...... , ******I ******I ••••••I c.n S/DEPTH• •" ,Ooq 1009 ,008 1008 .oo• 1002 •• 002 •1007 •1009 ...... , ...... , ····••1 ...... , ******I ...... , ...... , ...... , ...... , 
S/DEPTl-4• .is .001 .ooJ ,002 .002 .002 ,001 .,001 .,002 •• 003 

******X ...... , ...... , ••••••• ••••••• ...... , ••••••• ...... , ...... , 
S/DEPTti• ... ,001 .001 ,001 .• 001 1000 .ooo •1000 •1001 .,001 ...... , ••••••% ...... , ******X ******I ...... , . ..... , ******X ...... , 
S/DEPTH• ,J .ooo ,ooo ,ooo ,ooo .ooo 1000 •1000 •1000 .. ,ooo 

******I ••••••• ...... , ...... , ...... , ...... , ...... , ...... , ******X S/Df PTM• ,2 ,000 ,ooo ,ooo 1i)00 •• ooo .,ooo .,ooo •• ooo •• ooo ...... , ...... , ...... , ...... , ...... , ******I ...... , ••••••x ...... , 
S/DEPTH:s 1 l •• ooo •1000 •1000 •• ooo •1000 •1000 .,ooo •• ooo •1000 ...... , ••••••• ...... , ...... , ******I . ..... , ...... , ••••••x ...... , 
S/OE.PTM• .o •• ooo •.ooo .,ooo .. ,ooo •1000 •• ooo •1000 •1000 •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



THETA• 

CASE 10•8 

TABLE XwVARIABL£1 DEPENDING ONLY ON PHASE ~NGLE 

.o 10.0 Jo.o 75.o 100.0 180,0 

(J) OlMENSlONLESS KJNfMATIC FREE 8URFACf. BOUNDARY toNDlTJON ERROR 
LINEAR WAYE THEORY REPRESENTATION•••• DEFINED IN EQ.(35) 

8URFAC£ .ooo e045 e082 el04 ,101 .040 •,OZJ •e05Z •,000 

(2) DIMENSlONLfSS kJNfHATIC FREE SUR,AtE BOUNDARY CONDlTON ERROR 
STREAM FUNCTION THEORY REPRESENTATION•••• DEFINED IN £Q.C35) 

SURFACE .ooo •eOOO •• ooo 1 000 ,OOO ••000 •eOOO w,000 •eOOO 

(J) DJM[NllONLfSS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE THEORY REPRESENTATION•••• DEFJN[D IN EO.C16) 

SURFACE •,043 •,039 .•• oia .,011 .o~o ,063 .oss •• ost 

(4) DIMENIJONLESS DYNAMIC FREE SURFACE BOUNDARY CO~DlTION ERROR 
STREAM FUNCTION THEO~Y REPRESENTATJON,,,, DEFl~ED IN f0 8 (37) 

.,oaz 

SuRFACE 1 000 .ooo .,OOO w,000 ••000 8 000 •,000 ••000 ,OOO 



CJ1 
= -l 

CASl lhB 

TABLE XI•OVtRALL ~AVE PARAMETERS,,, DO NOT DEPEND ON PHASE ANGLE OR ELEVATION 

( l) 

(2) 

(3) 

(4) 

(5) 

(0) 

(7) 

(8) 

(q) 

DIMENSIONLESS WAVE LENGTH 
DEFINED IN E~UATION (37) 

11065 ( 6,0X) 
DIMENSIONLESS AVERAGE POTENTIAL ENERGY 

DEFINED lN EQUATION (18) 
,480 C •4,lX) 

DIMENSIONLESS AVERAGE KINETIC lNERGY 
DEFINED IN EQUATION (39) 

,4q9 ( •8121) 
Ol~FNSIONLESS TOTAL AVERtGE ENERGY 

O!FINEO IN fQUATlON (40) 
1 97q ( •b,2X) 

DIMENSIONLESS TOTAL AVEHAGE ENERGY FLUX 
DEFINED IN EQUATION C4t> 

,528 C •S12X) 
DIMENSIONLESS GROUP VELOCITY 

Ol~INED lN (QUATION (42) 
.s1q t ,qx> 

DJMENSIUNLESS TOTAL AV(RAGl MOMtNTUM 
DEFINED IN EQUATION (4l) 

,992 ( •t.81) 
01MENS10NLESS TOTAL AVtRAGt MOMENTUM ~LUX IN WAVE DIRECTION 

OfFINEO IN EQUATION (44) 
,543 ( 2181) 

DIMENSIONLESS TOTAL AVlRAGt MOMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 
DEfINED lN fQUATlON (45) 

,Otb ( 271e31) 



casl so~e 

TABLE Xl(CONT).OVERALL WAVE PARAMtTERS,,. DO NOT DEPEND ON PHASt ANGLE OR ELEVATION 

• <10) OIMENSIONLtSS ROOT MEAN SQUAQE KINEMATIC fREE SURFACE BOUNDARY CONDITION ERROR 
OEfINED lN EQUATION (Ob) 

LJNlAR ,060106 STREAM fUNCTJON .000000 

(ll) DIMENSIONLESS ROOT MEAN SQUARE DYNAMIC fREE SURFACE BOUNDARY CONDITION ERROR 
~fFINED IN EQUATION (47) 

LJNtAk .oo7a96 STREAM FUNCTION .000001 

Cl2) OlMENSIONLfSS MAXIMUM KlNEMAllC FREE SURFACE BOUNDARY CONDITION ERROR 
OfFtNfD IN fQUATlON (46) 

LINtAH 1109646 STRtAM FUNCTION ,000000 

(lJ) DIMENSIONLESS MAXIMUM DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
DEF!NfD IN EQUATION (47) 

LINEAR t08i420 STR(AM FUNCTION 1000070 

(14) DIMlNSIONLfSS KINEMATIC FREE SURfACf BRt•KING PARAMETfR 
OEFINfD IN EQUATIO~ (48) 

LINEAR ,349169 STRtAH FUNCTION 

(151 DJMENSJONLESS DYNAMIC FPEE SURfACt BREAKlNG PARAMET~R 
DlJINlO I~ EQUATION (49) 

LJ~Elk el4b56l STREAM fU~CTION .z11e1e 



CASt lO•C 

DE~lNlTIONS 
STH ORDER STREAM ,UNCTION WAVE THEORY 

LO • DEEP WATER WAYE LENGTH, CALCULATlD ,ROM LINEAR WAVE THlORY1 L0•(G/~ 1 28Jl&>•T**l 
H • WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD X(N) • NTH STRJAM FUNCTION COEFFICIENT 
DPT • ~ATER Of PTH L • WAYE LENGTH 
PSI • VALUl OF STREAM FUNCTION ON THE FREE SURFACE 

WAVE CHARACTERISTICS 
HILO • 1127534 OPT/LO c 11 999993 
H/DPT e ,0~3167 
L/LO • 1,134315 PSI/CG•H•T> • •,OtS600 

LISTING OF DIMENSIONLESS STREAM FUNCTION COEFFICIENTS 

X( l)/(H•T•G> • •1l37092w05 
XC S)/CH•T•G> a •al83259•t7 

XC 2)/(H*T*G) • • 1 930477•12 



CASt; t,b•C 

TABLE I•DlMENSlONLlSS HORIZONT Al VELOCITY COMPON~NT FIELD,,,,DEFINED IN fQUATlOfll (21) 

TH!.TA • ,o 10,0 zo,o 10,0 so.o 75,0 loo,o 130.0 180,0 
f.:TA/HEJl;l'iT• 1608 1584 ,52t 1435 1245 ,026 •1149 •1)ll e 1l92 

17181 15111 9,81 151 •lt1n ••••••I 41191 • 15 ,u •271U 

SURFACE. 41517 Cl .1"1 3,88t 1,210 l19b9 ,563 .,s11 •leS97 •l,958 
•317X •5161 .10111 •17161 •32151 •601U ,sx •10181 •7141 

S/D!PTH•110 21es2 21119 2,626 2,180 116'70 1555 
.1 o,&1 •11 eZX .121n •14,21 •20181 •4613X 

S/DEPTH• 19 ,898 ,881 1840 1171 .su 121s •• 167 •t673 •1868 
,u ,n ,ox •141 •2101 '''''*' ...... , •l 191 .11orc 

S/DEPTHI! 18 ,291 1288 ,us 1251 tl87 ,074 .,os2 •t223 • 1 290 
13,01 U10I u,n 12,81 ...... , ...... 1 ...... , ••••••1 12,ox 

C.11 S/Df.PTH• .1 1096 ,095 ,091 ,083 .ou ,025 .,011 •1074 • 1 096 .... . ..... , ...... , ...... 1 ****••X ••u••t: ...... , ••••••x ***'**I ******X 
= I/DEPTH• •• ,032 1031 10lo 1028 .020 1ooe •1006 •1024 •1012 ...... , ...... , ******l ...... , ••••••x ...... , ...... , ...... , ...... 1 

8/DEPTH• 15 ,010 .010 1010 1009 ,001 ,oo:s •1002 •1008 .,010 
******I ..... u ...... 1 '''***I ******I ••••••x ...... , *****U ...... , 

S/Df PTl'i• ,4 iOOl ,001 ,OOJ ,001 1002 1001 .,001 •1001 •1003 ...... , ...... , ...... , ...... , ...... , ...... , ******I ...... , ...... , 
8/DlPTM• .1 1001 1001 ,001 ,oot .001 ,ooo •• ooo •1001 .,001 ...... , ...... , ...... , ...... , ••••••x **''**I ...... , ***"n ...... , 
I/DEPTH• ,2 ,ooo 1000 ,ooo ,ooo 1000 ,ooo .,ooo •1000 .,ooo ...... , ...... , ••••••I ...... , *****fl ••••••I ...... , •••••*I ...... , 
S/DEPTH• .1 1000 ,ooo 1000 ,ooo .ooo 1000 •1000 •1000 •1000 ...... , ******X ...... , ••••••I ...... , ...... , ******I **'""*' ••••••I 
I/DEPTH= ,o 1000 1000 ,ooo ,ooo ,ooo ,ooo •• ooo •1000 •• ooo ...... , ...... , ••••••I ...... , ...... , ...... , ...... , ...... , ...... , 



cut: lO•C 

TABLE Il•DIMENSIONLfSS VERTICAL VELOCITY COMPONENT FIELo •••• oEflNEV IN EQUATION (22) 
THETA • .o to.o 20.0 10.0 ~o.o 1s.o too. 0 11010 tso.o ETA/HEIGHT• .tioa ,'584 .s.?1 .435 1245 ,02b •al4q •• :u1 .,392 

11.ex t5,'71 9a81 ,51 .. 31.31 ...... , 41 9 9X •tSabX •27,bl 

SURf'ACE .ooo .ass la5b9 2,098 2eb42 2ab78 2.:s12 1128b .ooo 
····••l s.ox .n .~.ex •l7aTX w;.>c;.bx •24aTX •1 15.'Jl ••••••x l/DlPTH• l 10 .ooo .'521 la02l l,478 2al92 2ab29 ...... , •4a21 .s,ox •fta2X •9a7X •15.ll I/DEPTH= ,9 ,ooo 1159 .112 a45') a69t .859 ,8bl ,ss:s ,ooo ••••••x 2.u 1a9X 1. Tl .ex .,tix .2,u el,91 ******I 8/DEPTH• 18 .ooo ,ost ,101 ,147 1225 1282 ,28(1 e18b ,ooo 
******I ...... 1 ******I 13,U n.u 12,81 12131 lle8X ••••••I CJ1 8/DEPTH• ,7 .ooo ,011 .on ,0'18 1074 ,093 ,095 ,Obi? ,ooo ...... ******I ******I ******I ******I ...... , ...... , ...... , . ..... , ...... , ..... 8/DEPTH= ,b ,ooo 100b ,011 ,016 1024 ,031 ,Ol1 ,020 .ooo ...... , ••••••I . ******I ...... , ••••••I ...... , ...... , ******I ...... , 

I/DEPTH• 15 ,ooo ,002 1004 ,oos .ooa ,010 ,010 ,001 ,ooo ...... , ••••••I ******I ...... , ...... , ...... , ...... , ...... , ...... , 
8/DE.PTH• . " 1000 .001 ,001 .002 .001 ,003 1003 .002 ,ooo ...... , ******I ...... , ...... , •••••ti ••••••1 ...... , ••••••x ••••••x I/DEPTH• ,3 ,ooo ,ooo ,ooo ,001 .001 .001 .001 ,001 ,ooo ****•*I ...... , ...... , ...... , ••••••x ******I ••••••I ******I ******I S/DEPTH• .2 .ooo .ooo .ooo ,ooo .ooo ,ooo .ooo ,ooo .ooo ******I ******I ******I **''**I ...... , ******I ****•*I ******I ...... , 
S/DEPTH• .1 .ooo .ooo .ooo .ooo .ooo .ooo .ooo .ooo ,ooo ...... , ...... , ******I ******X ...... , ******I **••••I ******X ******I S/DEPTH• .o .ooo ,ooo ,ooo .ooo 1000 ,ooo ,ooo .ooo .ooo ••••••I ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 



CASE IO•C 

TABLE Ill•DI~ENSIONLESS HORIZONTAL ACCELt.RATION COMPONENT 'tELO,,,,Df,INED tN EQUATION C2S) 
TMHA • .o 10,0 20,0 30.0 50,0 n.o too,o uo,o uo,o 
ETA/HEIGHT• ,ft08 ,584 ,s21 ,111s 12115 .026 •el49 9,331 •,392 

17,81 1s.n 9,ex .sx •3Se31 ...... , 4le9l •1Seftl •27,ftl 

SURFACt. .ooo ft,244 11.Jll 14,707 11,sn 1fte701 u,9a3 7,647 ,ooo 
******I u,n 11. u s,u •tt.41 •26e51 •:So,u .22.01 •••••*I 

S/DfPTH•ltO .ooo :s. 6ft2 1,105 10. t39 14,080 tft.413 ...... , 6151 s,u 2,n .. 0.11 •l61ll 
S/OEPTH• ,9 1000 leOll 21026 2,944 4,1128 5a4ll 5,36' 3.389 ,ooo 

••••••x s.sx s,u 4,51 2e8l •• 11 .s.u .... , ...... , 
SI DEPTH• ,8 ,ooo ,325 ,uc, ,CJ.sJ 111122 11717 1,1n let57 ,ooc ...... , ...... , ...... , 111121 11.11 l310I u,11 lleCI ...... , 

c.n S/DEPTH• ,1 ,coo .106 1208 ,304 ,065 ,585 1595 1S86 ,ooo .... •••••*l ******l ******l ******l ...... , ...... , ...... , •••••*I ...... , 
N S/Of PTH• ,6 ,ooo .o.ss ,C68 .100 e 1 'Sl 11'3 ,197 .121 ,ooo ...... , ...... , ...... , ...... , ••••••• ...... , ...... , ...... , ...... , 

SIOEPTH• ,5 ,ooo ,011 ,02! ,on ,051 1064 ,065 1042 ,ooo 
•••n•I ...... , ...... , ...... , ...... , on••i ...... , ...... , ...... , 

S/OEPT"I• ,4 ,ooo 1004 ,001 ,011 .ct7 ,021 ,u1 • 014 ,ooo ...... , ...... , ...... , ...... , *****U ...... , ...... , ******I ...... , 
SI DEPTH• ,3 ,coo .001 ,ooz ,004 1C06 ,co7 ,001 1005 ,ooo ...... , ...... , ...... , ...... , ...... , ******I ...... , ******l ...... , 
SIOEPTH• ,2 ,ooo .coo ,001 ,001 1COC! ,002 ,ooz ,002 1000 

***•••I ••••••I ...... , ...... 1 ...... , ...... 1 **'***I ...... , ******I 
S/D~PTH• ,1 1000 .ooo ,ooo 1000 1001 .001 1001 1001 1000 ...... , ...... , ...... , ...... , ...... , ******l ...... , ...... , ...... , 
S/DEPTH• ,o ,ooo ,coo .ooo ,ooo .ooo ,001 ,001 .ooo .ooo ...... , ...... , ••••••I ******I ...... , ...... , ...... , *****•I ...... , 



CASE lo~c 

TABLE lV.,DlMfNSIONLfSS VERTICAL ACCELERATION COMPONE~T FlELD 1,,,DEFINED IN EQUATION ( 24, 
THETA • .o 1010 2010 30,0 5010 75,0 10010 uo,o 180,0 
ETA/Ht:IGHh 1608 ,'584 ,521 ,435 1245 1026 "1149 "1331 w,392 

17,8l 15,n 9,8X ,5X .,311n ...... x 4119X •1516% •27161 

SURFACE. •151540 .. 14,769 • 12 ,699 •9,867 -3,138 ?.,759 7.616 12, us 141583 
211&1 2214' 19121 ls.u 14eU •46,SX •321 u .. 20. 7X •14,91 

S/DEPTH:st,O .. 1z.•11 .. 12,r;31 •ll.368 .,9,544 .,41'534 2,57'5 a,sx 810X b141 3,U ,.5,6X .. e,ox 
S/OEPTH:s ,9 •5,165 .s.068 ... 4, 18t .. 4,31 'f .. 2,947 .. ,706 11611 41112 s,e1n 

3,6X 314X 219X 2,u •• fll ...... , 3131 •4151 w6,U 
S/DEPTH: .e •t,790 •t.761 .. t,b75 ,,,1,534 .. t.112 "1395 ,396 11457 1,869 

13,Sl 11,ax 13,n u.ox 1?.. u ...... , ...... , 12,u 11,61 
c.n S/DEPTH:S .1 .,600 "'1591 •1561 ,,,518 .. ,,82 •1148 1114 ,469 1609 ..... ••••••X ...... , ••••••X ••••••X *i•••••l ...... , ...... , ...... , **'***X 
"" S/O£PTH• ,6 .. ,199 •,196 • , 187 ... 172 .. ,128 •1051 ,036 1154 ,200 ...... , ...... , ...... , ...... , *i•••••x ...... , ...... , ••••••x ...... , 

S/OEPTHll ,s .,066 .,,Ob'S .. ,062 .,os1 .. I Olli! ... 011 1012 1051 ,066 

····••¥ ...... , ...... , *'****' *i•••••x ...... , ...... , ••••••x ••••••I 
S/O~PTH• ·" .,022 •1021 ... 020 •1019 •1014 •1006 1004 ,011 1 022 ...... , ...... , ...... , ••••••I *i"***' ***'**I ••••••X ...... , ••••••X 
S/DEPT~• ,3 ... 007 •• 001 .,,001 •1006 •• oos !91002 ,001 1 00b .. ,001 

••••••I *****•I ...... , ...... , •,•••*•I ...... , ...... , ...... , ...... , 
S/DEPTH• 1l •• 002 -~002 "iOOi? .,002 •• 002 !111001 ,ooo 1002 .ooi ...... , ...... , ••••••I ...... , '''***I ...... , •••***I ...... , ...... , 
S/O!PTH= .1 •• 001 •1001 ... 001 .. ,oot •• ooo ... ooo 1000 1001 ,001 

***•••I ....... , ...... , ••••••I ****'*I *•****I ...... , ...... , ...... , 
S/OEPT11• .o .ooo ,ooo ,ooo ,ooo 1000 1000 ,ooo .ooo ,ooo ...... , ...... , *'*'**I ...... , ...... , '*****I ...... , ••••••I ••••••I 



CASE to•c 

TABLf V•DI~FNSlONLESS DRAG FORCE C0'4PONENT FIELDaa1 1 DEfINfD IN EQUATION (25) 
THETA • .o 10.0 20.0 30.0 50,(1 75,0 10010 uo.o 180,0 
EUIHEIGHTm 1b08 1584 .s21 1435 1245 1 0C!ft .,149 •1'.Ul •• 192 

17181 1s.n 9181 .sx •lttll ...... , 41191 •15tftl •21161 

SURFACE 18bO ,799 1b48 .470 1teo .011 .,010 •11lb ... 111 
•t18l •510l .111u •25,U •50161 ••••••x ...... , •7141 ,ox 

S/OEPTH•t,O 1347 1335 ,302 ,251 1129 1 o Hi 
• 1'.\ I 21 .u.n .1s.u •11,51 •261U ...... , 

SIDEPTH• .q ,Olft 1035 ,012 1027 1014 1002 •• 001 •1020 • 10J4 ...... , ...... , ...... , ...... , ....... , ...... , ...... 1 ...... , ...... , 
S/Of PTH• 18 10oa 1004 .003 ,001 .002 ,ooo •• ooo •1002 •1004 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••n••l ...... , 

c.n 8/DEPTH• 17 ,ooo 1000 1000 .ooo .ooo .ooo •1000 •1000 .,ooo ._. ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
~ S/OEPTH= 16 ,ooo 1000 ,ooo .ooo ,ooo 1000 .,ooo •1000 •• ooo ...... , ...... , ...... , ...... , ...... , ...... 1 ...... , ...... , ...... , 

S/OEPTH= .5 .ooo .ooo .ooo .ooo 1000 ,ooo •• ooo •1000 •• ooo ...... , ...... , ...... , ...... , ••••••I ...... , ...... , ...... , ...... , 
S/DEPTH::i: ,4 ,ooo ,ooo ,ooo .ooo .ooo .ooo •• ooo •1000 •• ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTH• • :s ,ooo ,ooo ,ooo ,ooo 1000 1000 •• ooo •• ooo .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .z .ooo .ooo .ooo ,ooo .ooo .ooo •• ooo •• ooo •• ooo ...... , ...... , ...... , ...... , ..... u ...... , ...... , ...... , ..... u 
8/0EPTH: .1 .ooo ,ooo .ooo .ooo .ooo .ooo •• ooo •1000 •• ooo ...... , ...... , ...... , ...... , ...... % ...... , ...... , ...... , ...... , 
8/l:IEPTl'I• ,o ,ooo ,ooo .ooo ,ooo .ooo ,ooo 1000 .ooo .ooo ...... , ...... , ••••••x ...... , **••••x ...... , ...... , ...... , ...... , 



CASE 10.C 

TABLE Vl@OlMlN5IONLESS INERT IA fORCl CO~PONENT FIELD••••OEFIN~D IN EQUATION (26) 
THtTA = oO tOoO ;o.o !OoO so.o 1s.o l 01). 0 uo.o l8o.o 
ETA/~ElGHTa .608 .sea .s21 ,435 0245 .02t1 •• 14q "•Ht •• 1q2 

17. 8" 1s,n qo8" , Sl •!loll ******X "'l • CJl "15o6X •27.6" 

SURFACE ,ooo ,474 081& 1. l 73 l ,ll84 lo'SlO 1,306 ,728 ,ooo ...... " 14,6" 10,til 5,!X •5o0l •ll.&l •10,bl .2,2x ******" 
S/DfPTt1•110 • 00(1 ,2qs ,576 ,e:n lo235 11482 

••••••X 1,n 617" 51bX ?. 1 Sl "21c;x 
S/DEPTH• ,q .ooo 1t190 ,111 ,258 ,391 1487 ,4aq el 14 ,ooo ...... , t315l 11.n ll1U li?e'U 11.u c;,ex e,21 ······" S/OEPTH• ,8 1000 1029 1057 ,083 oU'7 tlbO 1162 1105 ,ooo 

******" ******" ••••••x 23,Sl 2'.\o3l 22,n 22,bl 22.u •••••*l 
C.11 S/Ot.PTH: 17 ,00() .010 ,019 1027 • 1)112 1 053 ,054 .035 1000 ..... ...... , *****U: ****'*" ******" "'**'*'" ******" ******" •••***" **'***" U1 S/OtPTH• ob 1000 ,001 .oott ,009 0014 ,017 ,018 ,ou .ooo 

******" ******X ••••••x ...... " "'*****" ******" ••••••x ******" ******" S/Df.PTH: I'S ,oon ,001 1002 ,oo.s .oos ,OOb ,006 0004 ,ooo 
******" ******X ******" ...... " "'*'***" ••••••x ...... , ******" ******" S/OEPTH• e4 1000 1000 1001 oOOl 1002 .002 ,002 .001 ,ooo ...... , ******" ...... , ...... , 'l'*U*U ******" ••••••• ...... , ******" 

S/Of PTH• ,5 1000 ,ooo 1000 ,ooo 1000 1001 ,001 1000 1000 ...... , ••••••X ••••••• ******" 'l'**•*U ******X ******" ••••••x ••••••x !/Of.PTH: 12 1000 .ooo .ooo ,ooo .ooo ,ooo .ooo ,ooo ,000 ...... , ******" •••***" ...... , fU .. U ****'*" ...... , ******" ...... , 
S/Of PTH: I 1 .ooo ,ooo .ooo .ooo .noo ,ooo ,ooo 1000 .ooo ...... , ••••••x ••••••X ...... , Y*****I ...... , ....... ...... , ...... , 
S/DEPTH• ,o ,ooo .ooo ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo 

••••••I ...... , ...... , ••••••I f*****" ...... " ••••••x ...... " ••••••l 



CASE 10•C 

TA8Ll VIl•OIMENSIONLlSS DRAG HoMlNT COMPONrNT fllLD., •• DlFINED IN EQUATION (27) 
THrTA c ,o 10.0 2010 :so,o so.o 7'S.O 100,0 uo,o 18010 
£TA/Hf IGHTc ,608 .584 1521 e43S 1245 ,026 •114Q !!'1331 .,392 

17,8% 15, 11 9181 ,sx •.Ste JI ...... , 41,91 "tS16l •27,61 

SURF'Atl ,856 ,7Q4 ,bllt e462 • !'75 1016 •• 010 •1109 •1164 
•t ,Sl •"18l .11.n •25,91 •S2e3l ...... , ...... , .,J16X 1U 

S/OlPTH•110 .11z 1121 1288 .2110 .t23 .Olb 
,.13, 7% •14121 •lSe6l .. 1a.11 •26e 111 ••••••% 

S/OlPTH• 19 .031 .010 .027 ,023 .012 .002 .,001 1t1018 •• 029 ...... , ••••••% ...... , ....... ; ...... , ...... , ••••••x ...... , ...... , 
S/l'.'lf PTH• ,e .003 .ool .003 .002 .001 ,ooo ... ooo •• 002 ... 003 

'*'*'*I ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
CJ1 S/OEPTH• .1 ,ooo .ooo .ooo ,ooo .ooo 1000 .. ,ooo .,ooo .,ooo 
~ ******I ••••••% ....... , ••••••% ...... , ...... , ...... , ...... , ...... , 
0) S/DEPTH: 1b ,ooo ,noo .ooo ,ooo .ooo ,ooo ... 000 •• ooo .,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••••••% ...... , 

S/OEPTH• .s ,ooo ,ooo .ooo ,ooo .ooo .ooo e,000 ... ooo .,ooo ...... , ...... , ******I ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTl1= . " ,ooo ,ooo .ooo 1000 .ooo ,ooo •• ooo P1000 •1000 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Of PTH: ,1 ,ooo .ooo 1000 ,ooo .ooo ,ooo ~.ooo e.ooo .,ooo ...... , ••••••X ••••••% ...... , ...... , ...... , ****''*l ····••l ...... , 
S/OEPTH= ,2 .ooo .ooo ,ooo ,ooo .ooo ,ooo .,,ooo •1000 w.ooo ...... , ••••••% ******X ...... x ...... , ...... , *'***U; **•••u: *****'X 
S/OEPTH• • 1 .ooo .ooo 1000 1000 .ooo ,ooo w,000 .. 1000 "•000 

***'**X ...... , ...... , ...... , ...... , ...... , ...... , ******X ...... , 
S/OF.PTH• 10 .ooo ,ooo .ooo 1000 1000 ,ooo .ooo ,ooo ,ooo 

******X ***'**X ...... x ******X ...... , ******X ******X '*****l ...... , 



CAif IO"C 

TABLE Vlll•DIMENllONLESS INF.RTJA MOMlNT COHPONfNT Fl~LD •••• D!FlN[D IN EQUATION (28) 
THETA • ,o 10,0 20,0 JO,O 5o .• o n.o 100,0 13010 180,0 
ETA/HEIGHT• ,He e584 .52t .us .20s 1026 .,14, •1131 .,3,, 

l?,11 1s.n 9,81 ,51 •J1,n ••••••I 111.•• 1115161 •21,61 

IUR,ACl ,ooo ,453 ,eJ2 1,101 t,118 l 1317 let14 ,645 ,ooo ...... , 14,tl 10,51 1,81 .,, ... •U,H •12,51 w3e41 ...... , 
S/DEPTH•ltO ,ooo ,169 ,52? ,J6t 1.121 1,3119 

••••••• ,,.,. 6,U 4,91 l 161 .. J,61 
l/DEPTHl!I ,9 ,ooo ,on .1.43 .2n .317 ,394 ,396 12511 ,ooo 

******I 12.s1 12,n 12, ti 11.n 10,0I 8,61 6,81 ••••••• S/Df PTH• ,8 ,ooo ,021 ,041 ,059 1091 
• "" , us ,on ,ooo ...... , ...... , ******I '*****I Zle?.I 21,es 21,u 20.n ...... , 

en SIDE PT Ha ,, ,ooo ,ou ,011 ,ou ,oz6 ,032 ,033 .021 .ooo 
~ *'****I ••••••• ••••••• ...... , , ..... , **'***I ••••••• ••••••• . ..... , -.J 8/DEPTH• •• ,ooo .ooz ,003 ,oos .001 .oo• ,oo• eOOft ,ooo ...... , ...... , ...... , ...... , , ..... , ...... , ••••••• ...... , ••••••• I/DEPTH• ,s .oon .ooo ,001 ,001 .ooz ,ooz . ,ooz .002 .ooo 

**'***I ******I ...... , ...... , , ..... , ••••••x *'*'**I ...... , ...... , 
8/DEPTH• •" ,ooo ,ooo ,ooo .ooo .ooo .001 ,001 .ooo .ooo ••••••• ••••••• ••••••• . ..... , , .... " ...... , ...... , ••••••• . ...... S/DEPTH• ,J ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ••••••• ••••••• ••••••• , ••••. u ...... , ••••••• ''''''" ''''**I SI DEPTH• tl ,ooo 1000 ,ooo ,ooo .ooo ,ooo ,ooo ,qoo ,ooo ...... , ••••••• ....... • •••••• , ..... , ''''**I ...... , ••••••• ••••••• S/DEPTH• .1 ,ooo ,ooo ,ooo ,ooo .ooo ,ooo ,ooo .ooo ,ooo ...... , ••••••I ••••••• ••••••• ~ ...... ••••••• ...... , ••••••• . ..... , I/DEPTH• ,o ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo .ooo ,ooo 

••••••I ••••••• ...... , ••••••• -i .... u ...... 1 ...... , ...... , ••••••• 



CUf lO'•C 

TA8Lt JX•DIMENStONLESS DYNAMIC PRESSURE COMPONENT FI~LD.e 11 DEflNfD IN EQUATION (2q) 
THETA D ,o 10,0 20,0 JO,O so.o 15,0 100.0 U010 180,0 
ETA/HEIGHT• 1b08 1584 ,521 ,435 1245 ,026 .,14q .,331 •1192 

11181 t 5, 71 9 1 8' ,51 •ll 131 ...... , 41,c,x •15161 •21,6X 

SURFACE l1llb 11169 l e045 1871 ,oqo ,050 •129CJ •1663 •e786 
ll 151 l01lX •.ex 2121 •1101 ...... , •216X l10l 710X 

S/DEPTH•t10 1859 ,840 1186 169CJ 1448 ,051 
J,4X 1111 2121 1bl •'5e31 ...... , 

S/DEPTH• 1CJ ,JOT .102 1286 ,2bl 1186 10bt •1017 •t259 .,1.so 
2,CJI 2111 2,n .u •Sell ...... , s2,:u 20.n 11,sx 

S/DEPTH• ,e 1103 ,102 ,oq1 ,oec, 106'5 ,020 •1021 •1083 •1107 
•5,71 •6121 •71n •10,6X •23e31 ...... 1 ...... , S81bl 50,i!X 

c.n S/DEPTH-. 17 1014 .011 10J2 ,029 1021 ,ooe •1007 •1028 •103& ..... ...... , ...... , ...... , ...... , . ..... , ...... , ...... , **'***I ...... , 
= S/DEPTHI!! 1b 1011 1010 1010 1ooq 1ooti 1002 •1003 •1010 •1012 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 

S/DEPTHI!! 1S ,001 ,001 ,003 1002 1002 ,ooo •1002 •1004 .,oos ...... , ...... , ...... , ...... , U••••I ...... , ...... , ...... , ...... , 
SID!PTH8 14 1000 1000 1000 1000 •1000 •• 001 .,001 •• 002 .,002 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/Df PTH• 13 •1000 •1000 •1001 .• 1001 ... 001 •1001 •1001 •1001 •1001 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 12 •• 001 •• 001 •• 001 •• 001 •1001 •1001 •• 001 •• 001 •• 001 ...... , ...... l ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• .1 •1001 •1001 .,001 •• oot •• 001 •1001 .. ,001 ... 001 •1001 ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,o •1001 •1001 •1001 •1001 .. ,oot 111001 •1001 •1001 •• 001 ...... , ...... , ...... , ...... , ...... , ...... , ...... l ...... , ...... , 



THETA• 

CASE lO•t 

TABLE x.vARIABLES DEPENDING ONLY ON P~AS[ ANG~E 

.o 10.0 10.0 so.o 1s.o loo.o leo.o 
(1) DIMENSIONLESS KINEMATIC FREf. SURFACE BOUNDARY CONQITION ERROR 

LINEAR WAVE THEORY REPRESENTATION•••• DEFINED IN ~Q.(35) 
SURFACE .ooo .178 .101 .3S4 .287 .o97 •• ouq •• t03 •• ooc 

CZ> DIMENSIONLESS KINEMATIC FRE£ SURFACE BOUNDARY CO~DITON ERROR 
STREAM FUNCTJUN THEORY REPRfSENTATlON•••• DE,INFD IN EQ.(35) 

SURFACE .ooo •• ooo •• ooo •• ooo .,oo~ •• ooo .ooo .ooo •1000 

Cl) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
LINEAR WAVE lH~ORY REPR[SENTATJON•••• DEFINED IN ~Q.(lb) 

SURFACE • 0 038 w 0 0l3 w0 0t7 1 00& 0 0S8 
0
094 0 0b1 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERROR 
STREAM FUNCTION THEORY REPRESENTATlON 0000 DEFINED lN fQ,(37) 

SURfACt ,ooo •• ooo •• oot •• 002 •• ooo .001 ,ooo 

•• 0&2 •1tlS 

.ooo ,001 



CASE lO~C 

TABLE XI•DVERALL WAVE· PARAMETERS••• DD NOT D!PE~D ON PHASE ANGLE OR ELEVATION 

(1) DIME~SIONLESS WAVE L!NGTH 
DtFINED IN EQUATION (37) 

t. ll4 ( l 1.&l) 
(C!) DlH!NSIDNLESS·AVERAG~ POTENTIAL ENERGV 

DEFINED IN EQUATION (38) 
.450 ( .. 11.21> 

(J) DIMENSIONLESS AVlRAGE KINETIC £NERGV 
DEFINED lN EQUATION (39) 

.483 ( •i!t.41) 
(4) DI~!NSIONLE&S TOTAL aVEREGE ENERGV 

DEFINED IN EQUATION (40) 
·'33 ( PU151> 

(5) DIMENSIONLESS TOTAL AVERAGE ENERGV FLUX 
c.n DEFINED IN EQUATION C41) 
~ .stt2 ( •151'.SI> = (6) DIMENSIONLESS GROUP VFLOCITV 

DE~lNED IN EQUATION (42) 
.sa1 ( ,91) 

(7) DIMENSt0NLES8 TOTAL AVERAGE MOMENTUM 
DEflNED IN EQUATION (4J) ·''l ( •6111) 

(8) DIMENatONLESS TOTAL AVERAGE MOMENTUM fLUX IN WAVE DIRECTION 
DEFINED IN EQUATION (40) 

.57a ( t.81> 
(9) DIMENSIONLESS TOTAL AVERAGE MOMENTUM FLUX TRANSVERSE TO WAVE DIRECTION 

DE,INEO IN EQUATION (ISJ 
1Ul ( 300171> 



CASf tft•C 

TABLE Xl(CONTJ•OVfRALL ~AVE PARAMETERS••• DO NOT OfPEND ON PHASE ANGLE OR ELEVATION 

• (lO> DIMENSIONLESS ROOT MEAN SQUARE ~INE~ATIC 'REf SURFACE AOUNDARY CONDITION ERROR 
DfflNtO IN EQUATION (G6) 

LINlAA el719q1 STRF•M FUNCTION eOOOOOO 

(ll) OlM~NSlONLfSS RO~T ~F.AN SQUAAt DYNAMtt fR~f SURFACE BOUNDARY CONDITION ERROR 
OfFJNfO IN EQUATION (G1) 

LlNtaR ,oTZ80~ STRE~M FUNCTION ,000719 

(12) DIMENSlONLfSS MAXIMU~ KINEMATIC fRtE SURf~CE BOUNDARY CONDITION ERROR 
DEfINtO lN EQUATION (Gb) 

LINEAR ,JSGZ9b STRE~M FUhtTION 1 000000 

<tl) DtMfNSIONLESS MAXIMU~ DYNAMIC FREE SURFACf BOUNDARY CONDITION ERROR 
OffJNEO IN EQUATION (41) 

LJNtAR el3Gb00 STRE~" FUNCTION 1 001646 

CIG) OtMENSIONLtSS KINE~ATIC FREE 5UHFACt BREA~ING PARAMfTtR 
OfflNEO IN fQUATIDN Ca8J 

Ll~lAR 1596771 STRf~M FUNCTION 

(15) DlMtNSIONLESS DYNAMIC ,REt SUHFACf BRtAKI~G PARAMfTER 
DtFINfD I~ ~QUATION (49) 

~INtAR ,340150 STRE~~ FUNCTION 

.~078Z3 



CASE IC•D 

3TH ORDER STREAM FUNCTION WAVE THEORY 
OfFINITIONS 

LO • DEEP WATER WAVE LENGTH1 CALCULATED FROM LINEAR WAVf THEORY1 L0~(G/6 1 28ll8)fT••z 

H a WAVE HEIGHT G • GRAVITATIONAL CONSTANT 
T • WAVE PERIOD X(N) • NTH STRlAM FUNCTION COEFFICIENT 
OPT a WATER O~PTH L • WAVE LENGTH 
PSI • VALUE OF STREAM FUNCTION ON T~t ,REE SURFACE 

WAVE CHARACTERISTICS 
H/LO • ,!70401 OPT/LO • t,•t•t•J 
H/DPT • ,085201 
L/LO • s,zzzoyo PSl/CG•H•T> ••• 015007 

LISTING Of DJMENSJONLfSS STREAM FUNCTION COEffJClfNTS 

X( l)/(H•T•G> • • •• ae••3•05 
XC J)/(HfTfGJ ·a •••Jl304•l& 



CASt:. I O"'D 

TABU. l•DIMENSlONLESS HORlZONTH Vt LDC ITY COMPONENT FIELD ••• ,Ot-FlNED IN EQUATION (21> 
THETA • 10 101a 20,a 30,0 so.a Tr;, a lOa,a uo.a l8a,a 
ETA/t-tEIGHT: 1b57 ,&03 ,49& 1385 .1sq •10a4 •e 148 •1294 .,101 

2'\,91 1e,n 5,31 •12,41 •70.0X ••••••l 41121 .,30,n •45,91 

SURF A Cl: 5,zqc, 4,827 J,CJ2q 31016 11564 ,33b "1499 •11324 ... 11&10 
"1121 "8141 .20111 ""2,31 •79171 -111,ax I !;X .20,sx .. 14,21 

S/OEPTl'1=l10 2,b24 2,Sf>4 2,390 2 111 e l1nti 
•19,bX •?01'5X •23,41 .. 2e.:n ,.46,TX 

S/OEPTHc ,9 ,e&o 1845 ,601 • na 1522 ,ses ... 110 •1f>25 •,7'99 
•4,0X .. 4111 "4,91 •b1 lX •I01U ...... , ••••••x .9,&X •12,aX 

S/Df.P'T H:s ,e ,29_9 ,295 ,280 ,258 ,t89 ,on .. ,ass •1225 .,29t 
14,91 14,81 14161 ...... , , .... u ...... , ...... , ...... , 12 1 f>X c.n S/DEPTH• ,7 ,!Ob 1104 ,100 1oq2 ·.~f>8 ,027 e,Ot'9 •1081 •,105 N ...... , ******l ...... , ...... , , ..... x ...... , ...... , ...... , ******X c,,.) S/OEPTH• 1b • 018 1037 ,Olb ,o:n 1024 .a to ... 001 ... 02'9 .,o:se ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ...... , ...... , 

S/Ot PTH: ,5 ,o 14 ,013 ,011 .012 1009 ,003 •• 002 •1010 .,ou 
******X ...... , ...... , ...... , . 1nuux ...... " ...... , ...... , ...... , 

SI DEPTH= IQ 1005 1005 1ooi; I 00(1 1001 1001 1!11001 w,004 •1005 
******l ******l ******X ******l 1nuux u•no: ...... , ******X ...... , 

S/Of PTH: ,j ,002 1002 1002 .oot 1001 ,ooo 111000 "100J .. ,002 ...... , ******X ...... , ...... , l'*****X ******X •n•••x ...... , ****•*X 
S/O~PTH: .i 1001 .001 1001 ,001 .ooo ,(100 ... ooo "'• 000 .. ,001 

******X ******l ...... , ...... x \l'*OUX ******X ...... x •u•••x ...... , 
S/Of PT"1= • l .ooo .ooo .ooo ,ooo .ooo 1000 ... ooo -.ooo .... ooo ...... , ...... , ******X ••••••l \l'*****X ******l ••••••x ...... , ...... 1 
S/OEPTH= .o 1000 ,ooo .ooo .ooo 1000 1000 •1000 .... ooo •1000 uonx ...... , ...... , ******X \l'*****X ******l ******X ...... , **•*•*I 



CASE 10 .. 0 

TABLf ll~DIM~~SJDNLfSS V~RTtCAL VELOCITY tOMPONfNT f.1£Lo ••• ,o~FI~to IN EQUATION (22) 
THETA • .o 10.0 20,0 30,0 so.o 7!>,0 100.0 uo.o 180,0 
fU/"4flGHTa e6'i7 ,603 e496 ,385 et89 •• oo4 •1148 •1294 .,J43 

21,CJX 18.tal 51n •121GX •70101 ••••••x 41 ,21 .. 10.n •45,CJX 

SURFACE .ooo 1. t03 1181~ 2,236 ~.1111 2.287 t,88q 1.038 ,ooo 
••••••X u.n 3,U .. 11.sx •l6e91 .. !;i,21 w4q, s I e29e U ...... , 

S/DEPTt-1:1,0 .ooo ,r.;21 1.010 t,4.58 ?.eOll;t 
••••••1 •4.61 w6,JI .q.tx wlJ,81 

S/Df PTH: • CJ .ooo • t56 ,305 .441 .664 ,810 ,800 1'504 ,ooo 
••••••X ,21 ... :n .1.01 .1.11 •6,bl .. 10,21 •l4el% **••••X 

S/Of PTH: ,e .ooo ·,1)53 .l04 .t51 .210 ,287 1289 • 186 1000 
******X ...... , ...... , 1s1n Ir;• ?.X 1ca.2x 11.21 12.ox ******X 

CJ1 S/DEPTH• .1 .ooo .ou ,036 .l'Sl .oat .102 .100 .o«>7 1000 
N ...... , ...... , ...... , ...... , ...... , ...... , ...... , ••••••X ...... , 
~ S/Of PTH• ·" .ooo ,:·~01 .013 ,01CJ .02q .on .017 ,02ca ,ooo 

****•*X ...... , ...... , ******I ******I ...... , ...... , ...... , ...... , 
S/DEPTM: .s .ooo .002 ,oos .001 .010 ,013 .01.s .ooCJ .ooo ...... , ******X ...... , ...... , ••••••X ...... , ...... , ...... , ******X 
S/OEPTH• •" .ooo .001 .002 .002 .ooo 100S .oos .001 ,ooo 

••••••I •••***I ...... , ••••••X ••••••I ...... , ••••••X ...... , ...... , 
S/OEPTH• ,3 .ooo .ooo .oot .001 .oot ,002 ,002 ,001 .ooo 

••••••x ...... , ...... , ••••••X ...... , ...... , ******X ••••••l ******X 
S/Of PTH: .2 .ooo .ooo ,ooo ,ooo .ooo 1001 .001 .ooo ,ooo 

••••••X ...... , ···•••i ...... , ...... x ...... , ••••••X *****•X ...... 1 
5/0EPTH• .1 .ooo .ooo 1000 .ooo .ooo .ooo 1000 .ooo .ooo 

••••••l ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPT11• .o ,ooo .ooo .ooo .ooo ,ooo .ooo .ooo 1000 ,ooo ...... , ...... , ...... , ...... , ...... , ***•••X ...... , ...... , ...... , 



CASE lO•D 

TABLE lll•OIME~SIONLESS HORIZONTAL ACCELERATION COMPONENT FI!LDeeeeDEFINED IN EQUATION <23) 
THETA • .o lO.o 20,0 10.0 so.o 75,0 100.0 uo.o 180,0 
!TA/HEIGHTm .657 •• 01 e49• ,385 .u• w,004 .,148 .,zq4 .,343 

lS.91 18,41 5,31 •U,41 •To.ox ...... , 1.11,21 .30,31 •45,91 

SURFACt: .ooo v,1.1J9 1s,104 tT,!518 1T. t 86 131804 10.638 5,990 ,ooo ...... , 38,U 2ft,i!I l0e61 .21,01 •58,51 •66,41 •40,51 ...... , 
S/DEPTH111t10 1000 4,078 1,111J 10,782 141099 ...... , lft,OI U,31 8,61 •Teti 
S/OEPTH• 19 ,ooo l,059 2,067 21976 41362 51131 4e900 31005 1000 

••••••I 1.91 7,0I li,61 t ,31 •'5,81 •12,91 .20,21 ••••••I S/DEPTH• 18 ,ooo ,3110 ,&68 19U 1.1.110 l 1813 11806 l 1 lO ,ooo ...... , ...... , ••••••I l 7171 16161 14111 12, 71 10121 ••••••• c.n S/DEPTH• 17 .ooo .117 ,211 ,337 1514 ,644 ,ftSl 1420 1000 
N ...... , ...... , ...... , ••••••I ~ .... u ...... , ...... , ...... , ...... , en 8/0EPTH• I ft ,ooo • 04 l 1082 1119 I 183 ,230 ,233 1152 ,ooo ...... , ...... , ...... , ...... , , ..... , ****••I ...... , ...... , ...... , 

S/Df PTH• ,5 1000 1015 102Q 1043 1065 1082 1084 1054 1000 ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ...... , ...... , 
S/OEPTH• 14 1000 ,oos 1010 I 0 l Cj ,023 ,029 ,030 1019 ,ooo ...... , ...... , ...... , ...... , , ..... , ••••••I ••••••I ...... , ...... , 
S/DEPTH• 11 ,ooo .002 1004 ,oos .ooe ,011 ,011 1007 ,ooo ••••••I ...... 1 ...... , ...... 1 '¥** .. *' ...... , ...... , ...... , ...... , 
S/OEPTl-f• 12 .ooo 1001 ,001 ,002 1003 .oo4 ,004 1003 ,ooo 

'''***" ...... , ...... , ...... , 'l'•UUI ...... , ••••••X ...... , ••••••X S/Of'PTH• , , ,ooo .ooo ,001 .001 1001 ,002 ,002 ,001 ,ooo ...... , ...... " ...... , ••••••X 'I'*'***' ...... , ...... , ••••••x ...... , 
S/OEPTH• ,o ,ooo .ooo .ooo ,ooo .001 1001 ,001 ,001 ,ooo ...... , ...... , ...... , ••••••x 'I' ...... ...... , ...... 1 ...... , ••••••I 



CAU 1d,•D 

TABU lY•DI~~NSJONL!SS VERTICAL ACCELERATION COMPONENT FlfLDee•eDEFlNfO IN EQUATION (24) 
THETA • .o 10.0 20,0 :so,o 50,0 75,o 100.0 uo.o 180,0 
ETA/H~IGHf: ,657 ,M.J '" 96 .385 '189 e,004 •el48 •1294 .,:s1u 

23,91 t8,U s,11 .. 12,0 .. 10,ox ••••••X 111,21 .10,:sx •ctS,91 

SURFAc:t. •1 t ,175 •tO,Cf24 .8,892 •Se84 l ,,.032 4e465 7,036 t0.281 11,868 
74,0X 1s.5x 79,U 90,91 ••••••X w80,0l •68,71 ttlli?, Tl tt27.81 

S/DEPTH•l,O •12.020 elt,485 .9,955 •7,6110 •1e886 
2:S.6l u.u 19,71 14,u •lle4X 

S/Of PTH• ,9 ""•961 .. 11,852 w4. 512 .. 11.022 •2,510 e,357 1,805, 4,1121 5,413 
4,ox 3,6X 2,41 ,:n ·1•n ..... u •1e5X el6e7X •19,6X 

S/Df PTH• ,8 •t.827 •l.796 .1,103 •le'552 •ltlO:S .,358 ,442 t.485 1,883 
16,ZX 111,u is. 7X 15,u n.ox ••••••x ••••**l 12, 7X 11.11 

CJ1 S/DEPTH• ,7 .,660 •,649 .. ,ue •1568 •• 1115 •t15b 'tll • '5 t 1 .661 
N :St,'TX 11. 7X 31,U ••••••x , ...... , ...... , •••n•x ...... , 101 n 
C'> S/DEPfl1: ,6 •1l37 •a2l3 •1222 •• 205 .. 1151 ... (l5Q 1043 1183 ,2l8 ...... , ...... , ••••••x ••••••X '*••UU •••••U ...... % ••••••x ••••••X 

S/O!"PTH• .s .,oes •1083 ... ,oao •1071 •• os4 •1022 ,015 1065 1085 ...... , ...... , ***'**X ...... , iUUUl '*'***X ...... , ...... , ...... , 
S/OEPT"1= ,4 •• o:so .,010 .,02e •1026 •• otCJ .,008 .oos .021 1030 ...... , ...... , ...... , ...... , *•••OX ...... , ******X ...... , ••••••X 
S/DEPTH• ,3 •• 011 .,011 •• 010 .,ooCJ .,oo7 .,001 .002 .oos ,011 

...... % ...... , ...... , ...... , ******l ...... , ******X ******l ...... , 
S/DEPTH• ,2 "'004 •1004 •1004 •• 001 ... 002 •• 001 ,001 .001 ,004 ...... , ...... l ...... , ...... , *•••UX ...... % ...... x ...... l •••••*l 
S/OEPTH• '1 •• 001 .. ,001 .. ,001 w,oo 1 ... 001 .. ,ooo .ooo .oot ,001 ...... , ******X ....... x ...... , ...... , ...... , ...... , ...... x ...... , 
S/DEPTH• .o ,ooo ,ooo ,ooo .ooo ,ooo .ooo .ooo .ooo ,ooo 

******X ...... , ...... , ...... , ******l ••••••X ...... , ...... x ...... x 



CASE 10•0 

TABLE V"OlM~NSlON~ESS DRAG FORCE COHPONfNT FIELO,,,,OEf!~EO IN EQUATION (25) 
THtH II .o 10.0 20,0 30,0 so.o 75,0 100.0 uo,o 180,0 
t TA/HtlGHT: ,b51 ebOl ,4llf> ,::sei; .t8CJ .,oo4 •,148 •• 21111 .. ,143 

2~.111 1a.u ~.n "12,U •70.01 ••••••x 41 1lX •30e3X •45,llX 

SURFACE lel.57 ,CJ&S ,b71 ,426 el34 ,0011 ... 010 •1088 •• u1 
•• 1x •ll12X w4 l, n •74,CJl •lt1115X ...... , ...... , •lfleU w'\,.SX 

S/DEPTH•ltO ,30& ,2CJ4 ,2&0 • ?. l 0 ,0118 
•28,&X .. 211,ex w33e 71 •4o,n w&a,qx 

SIOE.PTH• ,9 ,03t; .014 .ou ,(12& .on ,002 ... 001 •• 01CJ ". 012 ...... , ...... , ••••••x ******X ...... , ...... , ...... , ...... 1 ******" S/DEPTH: ,8 ,004 e004 ,ooa ,003 .oo? .ooo .,ooo ... 002 •,004 ...... , ...... , ...... , ...... , ...... , ••••••x ******" ••••••x ...... , 
CJ1 SIOE.PTH: ,7 ,001 ,001 ,ooo ,ooo .ooo .ooo .. ,ooo ... ooo .,001 N ...... , ••••••% ...... , ...... , **"***" ...... , ...... , ...... " ...... , 
-.J SIOEPTH: 10 ,ooo .ooo ,ooo 1000 .ooo ,ooo .. ,ooo •1000 •,000 ...... , ...... , ...... , ••••••% ••••••% ******" ******" ****'*" ...... , 

S/Of PTH: • '!; ,ooo ,ooo ,ooo ,ooo .noo 1000 •• ooo •1000 .,ooo ...... , *'****" ******l ******" ••••••% ...... , ...... , ...... , ...... , 
SIDEPTH: 14 ,ooo .ooo ,ooo ,ooo .ooo ,ooo ... ooo •• ooo •1000 

***•••X ...... , ******" ******" ...... , ******" ...... , ••••••x ...... , 
S/OEPTH: • .s ,ooo .ooo .ooo .ooo 1000 ,ooo -.ooo ... ooo .. ,ooo 

******" ••••••% ...... , ...... " ••••••% ******" ...... , ...... , ******" S/OEPTH: .2 ,ooo ,ooo ,ooo • CIOO .ooo ,ooo •• ooo ... ooo .,ooo ...... , ...... , ••****" ******X **"'***" ******" ******X ******" ••••••% SIOEPTH• • l ,000 .1100 ,ooo ,ooo .ooo ,ooo ... ooo '!It 000 "'• 000 •••••*" ******" ******" ******" ...... , ...... " ...... , ****'*" *''***" SIOEPTH: .o ,ooo ,noo ,ooo ,ooo .ooo ,ooo ,ooo • ooo ,ooo . ...... , ...... , ...... , ******" ••••••% ******" ******" ...... , ****•*% 



CASE lO•D 

TABLE Vl•DIMENSIONLESS INERTIA FORCE COMPONENT FIELo •••• DEFINED IN EQUATION (2b) 
THETA • .o 10.0 20.0 3o.o so.o 7'l.O soo.o uo.o 180,0 
ETA/HEIGHT• ,eis1 e60l .496 .385 .sec, ... oou ., 148 .. ,2q4 .,343 

23,CJI 18.u: s,n "12e4X •7o.ox ••••••X 4t.21 ot30,3X •US.91 

SURFACE .ooo ,638 1.011 11319 t .479 1. 318 1. us eb32 .ooo 
******" 27e6X 17,ox s.n ' .. u.ex •26,SX •2le2X e6e2X ******" 

SIOEPT ... :1,0 .ooo .111 ,601 ,864 t .228 
••••••x 12,ex 11,:sx 9 101 i.c,x 

S/Df PTH• ,9 .ooo ,oCJ5 ,t86 .210 ,oo5 ,4q4 1488 ,101 ,ooo 
••••••1 1a.01 11.u l7. ox 1i;.n 12.sx 1:1 1 6X 6.lX ******X 

S/DEPTH• .8 ,ooo ,012 ,Obl ,092 el4l .175 .111 e 114 .ooo 
••••••x *****•I ******X 10,c,1 10.n 21:1. 7X 28,91 n.u ******I 

CJ1 S/DEPTH• .1 ,ooo .011 .022 ,033 .oso ,Ob2 ,Obl .ou .ooo 
N ••••••x ******l ******" ****•*l *****•I '*****X ******l ******X ******" 
CD SIOEPTH• eb .ooo et\04 ,008 .012 .018 .022 ,023 .01s .ooo 

******I ...... , ******X ******X ******l ******" ••••••x ******" **•***X 
SIDEPTH• .s ,00(1 .oot 1003 ,004 eOOb ,008 ,008 .oos .ooo 

******l ******l ******l ******":; ...... , ******X ******X ••••••x ******X 
SIDEPTH• ... .ooo .not ,001 .001 .002 ,001 ,ool .002 .ooo 

******l ••••••x **'***" ******" *'****" ******I ...... , ••••••x ******X 
SIDEPTH• ,3 .ooo ,ooo .ooo .001 .001 .001 .001 .001 ,ooo 

******I ******l ******I ******I ...... , ****•U: ...... , ...... , ...... , 
SID£PTH• .2 ,ooo ,ooo .ooo .ooo .ooo .ooo .ooo ,ooo ,ooo 

••••••x ...... , ...... , ••••••x ••••••l ...... , ...... , ...... , ...... , 
SIOEPTH• .1 .ooo ,(100 ,ooo .ooo .ooo ,ooo ,ooo .ooo ,ooo 

*'****I ******l ...... , ***'**I '*****I •*****" ...... , ******I ...... , 
S/OEPTH• .o .ooo .ooo .ooo .ooo .ooo .ooo .ooo .,ooo ,ooo ...... , ...... , ...... , ******" ******I **'***X ...... , ******I ******" 



CASE 10.D 

TABLE Vll•OJMENSID~LESS DRAG MOMENT COMPONENT FltLD•~••DE,JN£D JN EQUATION Cl7J 
THETA • ,o 10,0 2010 :so,o 5010 15,0 100,0 110,0 1eo.o ETA/HElGHh ·•57 ,603 ,496 1385 1189 •1004 •e 148 •1294 •elU 23,QIC 18141 s,n •l210: •70101 ...... , 41121 •30.JX •45191 

SURFACt. 11152 i9n ,ooq 14iO el2Q ,009 ·•,010 •e08l •• uo .n •12,61 .u.n •76,CJIC 911"712' ...... , ••••••I •16e41 •2191 S/D£PTH•le0 1292 12eo 1248 1200 1094 
•C!9,lll •30171 •34161 •41141 •661RI 

S/DEPTH• ,9 ,oso 1029 ,026 1022 .ott ,002 •1001 •1016 .,021 ...... , ...... , ...... , ...... , , ..... , ...... , ...... , ••••••I ...... , 
S/DE.PTH• 18 ,003 1001 ,oo:s 1002 1001 ,ooo •• ooo •• 002 •1003 ••••••X ...... , ...... , ...... , ····••I ...... , ...... , ...... 1 '*****" CJ1 S/DEPTHli 17 1000 ,ooo ,ooo ,ooo 1000 ,ooo •1000 •• ooo •• ooo N ...... , ***'**I ...... , ...... , poux ...... , ...... , ...... , ...... , co S/Df PTH• •• ,ooo 1000 ,ooo .ooo 1000 1000 •1000 •1000 •1000 ...... , ...... , . ..... , ...... , , ..... , ...... , ...... , ...... , ...... , 
S/DFPTH• 15 .ooo ,ooo ,ooo 1000 .ooo ,ooo •1000 •1000 •• ooo ...... , ...... , ...... , ...... , '"''"' ...... , ...... , ...... , ...... , 
S/DEPTH• ·" ,ooo ,ooo 1000 ,ooo .ooo .ooo .,ooo •1000 .,ooo ...... , ...... , ...... , ...... , , .... *" ...... , '*****I ...... , ...... , 
S/Df PTH• ,3 ,ooo 1000 ,ooo ,ooo .ooo ,ooo .,ooo •• ooo •1000 ...... , '""*' ...... , ...... , , .... u ••••••I ...... , ...... 1 ...... , 
8/DEPTH• ,2 ,ooo .ooo ,ooo 1000 .ooo ,ooo .,ooo •1000 •• ooo ...... , ...... , ...... , ...... , ,. .... , ...... , ...... , ...... , ...... , 
S/D!PTH• .1 ,ooo ,ooo ,ooo ,ooo ,ooo ,ooo •• ooo •• ooo .,ooo ••••••I ••••••I ••••••I ...... , , ..... , ...... , ...... , ...... , ...... , 
S/DEPTH• ,o ,ooo ,ooo .ooo .ooo .ooo ,ooo ,ooo 1000 ,ooo ••••••I *****•I *'****I ...... , '*"'*" ...... , ••••••I ...... , ...... 1 



CASl 1d .. o 

TABtl VIII•DIMtNSIONLESS INERTIA MOMENT tOMPONfNT FiELD •••• DEf INfD IN EQUATION (28) 
THEU • ,o 10.0 20,0 30.o so.o '75,(1 100.0 130 .o 1ao.o 
ETA/Hf IGHT• ,6'37 ,bO ~ ,a9ti ,185 .1et1 •1004 ., 1ua •ei!CICI •,343 

i:\,9X se,n 5,31 •12.n .. 70.ox ...... , "' .,n .. 1013X •45,91 

SIJRF AC~ .ooo ,621 1,029 1.2')1 11369 1124CI 1,015 1552 ,ooo ...... , 28,U 11. u "·"" •17t6l .. 30,&l •26e'>l "'8,0X ...... , 
S/DEPTM:ttO .ooo e28b ,55Q ,788 tell& ...... , 12.21 10.n 8,2X e6X 
S/Df PTH• ,q .ooo ,011 ,1so ,?.18 1326 ,39'7 ,391 ,2a& 1000 ...... , 1Eit6" t6e2l J5,6X u.n 10,&x ,,sx a.ox ••••••X 
S/Of.PTM= ,8 ,ooo ,021 1045 .oos 1099 , 121 1124 ,oeo 1000 ...... , ...... , ...... , 29,31 28~81 2J,9X 21,u n1q1 ...... , 

U1 S/DEPTH• .1 .ooo ,001 ,013 ,020 .010 ,038 ,016 ,025 ,ooo 
c..J ...... , ...... , ...... , *''*'*" ...... , ...... , ...... , ...... , ••••t•I = S/DEPTH• ,& .ooo ,002. ,004 ,006 ,ooe> ,011 ,011 t007 ,ooo ...... , ...... , ...... , ...... , ****''" ...... , ...... , ••••••x ...... , 

S/DEPTH• ,s ,ooo ,001 .001 ,002 ,001 ,001 ,001 ,002 ,ooo ...... " '''''"' ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/OEPTH• . " ,ooo 1000 ,ooo .ooo ,oot .001 1001 .001 ,ooo ...... , **''**I ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• tl .ooo .ooo 1000 1000 ,noo 1000 ,ooo .ooo .. ooo ...... , ..... .,, ...... , ...... , ••••**" ...... , ''''**X ...... , ...... , 
S/DEPTH• ,2 ,ooo ,ooo 1000 ,ooo ,ooo .ooo ,ooo 1000 ,ooo ...... , ...... , ...... , ······" ...... , ••••••X ...... , ...... , ...... , 
S/Df PTHS .1 ,oon .ooo. .ooo .ooo ,ooo ,ooo ,ooo .ooo ,ooo ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , ...... , 
S/DEPTH• 10 .ooo ,ooo .ooo ,ooo ,ooo ,ooo .ooo ,ooo 1000 ...... , ...... , ....... , ...... , ****'*" ...... , ...... , ...... , ...... , 



CA St 10"'0 

TABLE. IX•DIMfNSIONLESS DYNA"11C PRE.SSlJRl COMPONE.lllT ,. ruo •••• otF Il'IE.o IN EQUATION (2q) 
THfTA s .o io.o 20.0 .30.0 so.n 1s.o 100.0 130 .o 180,0 
f;TA/HEIGMT= eb'>7 tb03 ,4q6 ,38S .18q •1004 ... 148 •o2CJ4 .,343 

23,CJI 18,41 s.n •12e4X .. 10.ox ·~•n•x 4112X •:S01:n s45 19X 

SURF Atf 1,2qq t .211 1101<1 ,79!> ,381 •1014 •1298 "' '5CJ2 • 161n 
23,01 1CJ1n l21U z.n •111n ••••••X •3,4l bo4X 11.u 

S/DfPTH•S10 ,8311 ,812 I '71J1 ,646 ,371 
3,sx 2,n ,1x •3,8X .. 20.ex 

S/Df PTH: 19 • ll4 .108 ,291 ,2&11 • t 811 , O!> l .,084 •·261 .. ,328 
•b,U .. 1.1x .. 9,2X •12,SX ... 21.2x ••••••x tot. u 35, 7X 28,51 

5/Df PTH: ,8 • 1111 .112 1107 ,098 .011 1026 •• 024 •1090 •1116 
•l31U "111. n: •. H.n e44,U .. 12.11 ••••••X ••••••x 10 1hU 901YX 

~ S/Of.PTHc 17 .041 .0110 1038 1035 .026 .010 •1008 •t032 .. ,041 w.> ••••••x ******X ••••••x ******l ******X ••••••X ...... , ...... , ...... , ..... 5/[lf PTH= ,& • Ot'i I 0111 .ou .011 1009 ,(1011 '"1001 ... 011 •• 015 
******X ·******I ••••••x ******l ••••••x ****•*X ••••••x ...... , ...... , 

S/C'lPT"'• ,5 ,001) .oos ,oos .oo4 .001 ,001 •• 001 ... 0011 •• oos 
******I ••••••x ...... , ******I ...... , ••••••x ...... x ...... x ••••••x S/Of PTH• 14 .002 .002 .002 ,001 .001 .ooo ... ooo ... 002 ... 002 ...... , ...... , ******X ••••••x ...... , ••••••X ******I ...... , ...... % 

S/Df PTH: 15 .001 .001 ,ooo .ooo .ooo .ooo •1000 .. ,001 •• 001 ...... " ******" ••••••i '*****" ...... , ...... x ******" ...... , •••••*" S/DEPTH• ,2 ,oon .ooo • CIO(I .ooo .ooo .. ,ooo .. ,ooo •• ooo •• ooo 
•••••*" ...... " ******X *'****" ••••••% ••••••% ...... " 

······~ *'****" S/DEPTH: 1 l .,ooo •• ooo .,ooo "'. 000 •• ooo ... ooo .,ooo ... ooo •• ooo ••••••x n••••x ...... , ******" ******" ••••••x ••••••x ...... , ••••••% S/Of:PTH• .o •• ooo •• ooo ... ooo •• ooo •1000 ... ooo .,ooo •• ooo .,ooo ••••••x ••••••% ******X ******" ••••nx •••n•x ...... " ...... , ****•U; 



THETA• 

CASE 10•0 

TABLE x.vARtABLES DEPENDING ONLY ON PHASE ANGLE 

10~0 10.0 1s.o too.o 

ft) OtMENSIONLtSS KINEMATIC FREE SURFACE BOUNDARY CO~DITION ERROR 
LINEAR WAVE THEORY REPRESENTATION,,,. DEflNfO IN EQ.(35) 

teo.o 

SUR~ACE ,000 lel49 t.~94 11337 eTlO et88 •e085 •el64 •eOOO 

Cl) DIMENSIONLESS KINEMATIC FREf SURFACE BOUNDARY c•NDtTON iRROR 
STRfAM FUNCTION THlORY REPRfS~NTATlON•••• 0£FIN~6 IN EQ.(35) 

SURFACE eOOO •eOOO •eOOO ,OOO .ooo •eOOO eOOO • 1 000 •eOOO 

(3) DIMENSIONLESS DYNAMIC 'REE SURFACE BOUNDARY CONOXTlON ERROR 
LINEAR WAV~ THEORY REPRESENTATION,.,, DEFINED JN fQ,CJo) 

SURFACE •• ooo ,006 ,Ol2 ,046 ,098 .121 ,067 •• too •1197 

(4) DIMENSIONLESS DYNAMIC FREE SURFACE BOUNDARY CONDITION ERRON 
STREAM FUNCTION THEORY REPRESENTATION,,,. DEFINED IN fQ 1 (37) 

IURfAtf ,008 •• 001 •• ot3 •• 012 •• 001 1003 ,oot ,002 



CJ1 

""' c-,) 

CASE l 0-.D 

TABLE Xl•OVERALL WAVE PARAMETERS,,. 00 NOT DEPEND ON P~ASE ANGLE OR ~LEVATION 

c 1) 

Cl> 

(3) 

(Q) 

(5) 

(b) 

c 7) 

(8) 

(9) 

DIMENSJONLESS WAVE Lf NGTM 
DEFINED JN EQUATIO~ (37) 

. 11222 ( 18ell) 
DIMENSIONLESS AVERAGE POTENTIAL ENtRGV 

DEFINED IN EQUATION (38) 
.392 ( •27141) 

DIMENSIONLESS AVERAGE ~INETIC ENERGY 
DEFINED IN EQUATION (39) 

.444 ( •48111) 
DIMENSIONLESS TOTAL AVEREGE ENERGY 

DEFINED JN EQUATION (40) 
.&Jb ( •38,41) 

DIM~NSIONLESS TOTAL AVERAGE ENERGY rLUX 
DEFINED IN EQUATION (41) 

.s11 c .55,01) 
DI~ENSIONLESS GROUP VELOCITY 

DEFINED IN EQUATION (42) 
.nr; c .n> 

DI~ENSIONLESS TOTAL AVERAGE MOMENTUM 
D~fINEO JN EQUATION (43) 

e883 ( •17e41) 
DIMfNSIONLESS TOTAL AVERAGE MOMENTUM FLUX IN WAVE DIRECTION 

D~ftNfD IN roUATION (44) 
.seo c •bell> 

OIMENSJONLESS TOTAL AVERAG~ MOMfNTUM FLUX TRANSVERSE TO ~AVE DIRECTION 
OfFJNEO IN EQUATION (45) 

.04q C 318e01) 
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I 
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CASt 10•D 

TABLE XICtONT)•OVfRALL WAVE PARAMET£RS •• , DO NdT DEPEND ON PHASE ANGlt OR EL£VAT10N 

• ClO) DIMENSIONLESS ROOT MrAN SQUARl KINEMATIC FREE SURFACE BOUNDARY CONDITION ERROR 
PtfINED IN tQUATlON (4b) 

LINlAR ,&71380 STREAM FUNCTION 1 000000 

C11) DIMlNSIONLESS ROOT MfAN SQUARt DYNAMIC F~Ef SURFAtf BOUNDARY CONDITION lRROR 
DtfINED IN EQUATION (47) 

LINtAR e1043~i STRfAM FUNCTION 1 00~430 

(1l) DIMENSlVNLESS MAXIMUM KINEMATIC FRtf SURFACE BOUNDARY CONDITION FRROR 
DEfINED IN EQUATION (4b) 

LINEAR 11593790 STRfAM FUNCTION ,000000 

Cll> DtMENSlONLtSS MAXIMU~ DYNAMIC FRfE SURFACE BOUNDARY CONDITION fRROR 
OEftNtD IN fQUATlON (47) 

LlN~AR ,197350 STRlAM FUNCTION ,013568 

C14) DIMENSIONLESS KINEMATIC FREE SURFACE BREAKING PARAMETER 
DEFINED IN EQUATION (48) 

Ll~EAR 191it91 STREAM FUNCTION 

(15) DIMENSIONLESS DYNAMIC FREE SURFACE BREAKING PARAMETER 
DEfINED IN EQUATION (49) 

LINEAR e411345 STRfAH FUNCTION 
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