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TENNESSEE VALLEY, AUTHORITY

NRC REQUESTED TPIPE VERIFICATION

A set of benchmark problems has been run on IPIPE as requested in
reference 1 using the suggested benchmark problems of reference 2. TPIPE

is a piping analysis program used for all nuclear piping analysis by TVA.

All required benchmarks have been run successfully. The results of the

seven benchmarks are attached and include computer run listings containing
the following information:

1. The input data.

2. The natural frequencies.

3. The mode shapes.

4. The-participation factors.

5.1 The "combined displacements, the rotations, and the elemental internal

forces and -moments for all seismic directiot~al excitations of NRC
calculated modes.

TPIPE calculates a total response to dynamic excitation by combining
interspatial responses, i.e., directional responses to the support motion
for each calculated mode, then by combining intermodal responses, i.e.,

6* S resultant responses to support motion for each calculated mode.
Interspatial combination was performed using the square root of the sum of
the squares (SRSS) of corresponding representative maximum values of the

spectral responses in an orthogonal coordinate system to a three-
dimensional design earthquake (two horizontal components and a vertical
component). Intermodal combination was accomplished using either the SRSS
method, the NRC 10% method, or the NRC Grouping method. The particular

combination method for a given problem was chosen in order to match as

closely a's possible the method used by the NRC in the benchmark printout.

The SRSS of individual resultant modal responses to support motion over the
range of all calculated modes was used when no modes were closely spaced.

Calculated modes included at least all of the NRC calculated modes. SRSS
was used on problem 5 and on problem 6 for a secondary check (problem 6

contained the results 'Using two combination methods, SRSS and Grouping
method).

The NRC 10% method was used in Benchmark problem No. 2 as a secondary

verification that the solution was independent of combination techniques as

stated in reference 2.

The NRC Grouping method, used for problems .1, 3, 4, 6, and 7, accounts for

groups of closely spaced modes. A group includes all modes having
frequencies less than 10% above that of the first mode of the group (the

mode with the lowest frequency in the group). For the exact equations of
any of the methods described herein, please refer to reference 3.

B11205.20



Program dependent differences between the NRC Benchmark input to EPIPE and, TVA Benchmark input to TPIPE exist and should be noted. The differences
include:

1. Lumped weight/mass, particular weight assigned to individual nodes, was
input to EPIPE in LB SEC 2/IN and was input to TPIPE in LB's-. The
masses were converted by multiplying by 386.4 IN/SEC2 as TPIPE-was
executed in a "consistent un'its" mode with that. gravitational
constant.

2. Spectral curves input to EPIPE in IN/SEC2 were converted to G's for
TPIPE by dividing by 386.4 IN/SEC2/G.

3. Coefficient's of thermal expansion and design temperatures input to
EPIPE were left out of the input to TPIPE since no thermal load cases
were requested.

4. "Third points" of curved members. input to EPIPE as center of curvature,
CC, were changed to tangent intersection, TI, for input to TPIPE.

5. False members with specified "spring rates" input to.EPIPE to simulate
support types were changed to "flexible supports" with specified
"1spring rates" and restraint directions for input to TPIPE.

All of these differences have no effect upon the analyses.

Discrepancies were found in the benchmark documentation, .reference 2. The
member labels on the isometric of problem 2 are incorrect. Problem 3
contains output of two different computer runs. The listing of the
computer output up to the participation factor table is from. a run
containing two skewed supports changed to vertical supports in a second
run, except for the evidence of a "pen and ink" change to the input data
table. The output from the first run contains the generated nodal data
table, the mode shape printout, the boundary element table, the material
property table, the pipe cross-section table, and the listing of
frequencies for the system with misdirected supports. These specific
results were duplicated by TPIPE. The remaining printout contained the
participation factor table and the resultant dynamic response table. The
specific results contained in this portion, along with the frequencies
listed in the erratum attached to reference 1, were also duplicated by
TPIPE. As the final results were deemed most necessary, the TPIPE run
which matched the participation factors' and the resultant dynamic response
was chosen to be attached. Problem 4 had four instances of a node having
two false members with identical spring rates acting in the same direction.
The two restraints were modeled with a single flexible support with twice
the spring rate acting in the appropriate direction for each instance of
the duplication. TPIPE would not allow a node to be connected to eight
other nodes as did EPIPE. The TPIPE model replaced the single node with
two very close connecting nodes, then connected half of the eight nodes to
each. Problems 3, 5, and 6 had restraint members in misdirected lines of
action according to the respective isometrics. The misdirections were
duplicated for the TPIPE runs. Problem 6 also contained straight pipe
elements next to curved elements which were not tangent at the connecting

nodes. This arrangement normally would not have caused problems, but the
points of the curved member do not lie on the circle described for the
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element by the given radius, the tangent intersection point, and the end
points' locations. The problem created in the TPIPE run was nonmatching
curved member endpoint coordinates though the differences were small.

The seven piping analysis benchmark problems provided by the NRC have been
run successfully on the computer program, TPIPE. The EPIPE program used by
the NRC and the TPIPE program used by TVA are both modified versions of the
general purpose program, SAP IV. TPIPE has several improvements
incorporated; the most significant improvement has provided a shifting
capability in the frequency analysis routine that reduces the error
associated with obtaining the frequency of modes in the later portion of
iterations. TVA's results compare to the NRC's published results (see
reference 2) as follows:

1. TPIPE frequencies matched EPIPE frequencies to three significant
digits.

2. TPIPE normalized mode shapes matched EPIPE normalized mode shapes to
three significant digits.

3. TPIPE participation factors matched EPIPE participation factors to
three significant digits.

4. TPIPE reponse spectrum analysis results matched to three significant
digits the EPIPE response spectrum analysis results.,. The results have
been presented in this report.

. B11205.20
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PAGE 1 OF 10

CARD
NUMBER

TPIPE VERIFICATION N1-TPIPE PROB.
TSI I Y NONE PLTPIPE

4 11 0 1 1
101000 01100 0 1 1

C02
iC03
IC04

0.0
54.450

36.3
36.3
36.3'
36.3
0.0
0o0

#1 RAGILES X2159
TTTRAG 441 D
10 0
5 .005 200 8000

0.0 123.936
21.264 145.2
87.036 ý145.2
108.3 145.2 2

54.150 145.200

10 8.30 0
108. 30 0

1 1 11

1 24.OED6
1 7.288

1
2
3
4
5
6

.169BE-02

.2860E-01
( .5800E-01

.7100E-01

.910DE-01

.1140E-00
.1410 E-00

.1720E-00

.2000E-00

.2500E-00

.3230E-00
0 1

145.200 56.800
145.200 77.300

1 1

9 10
10 11

11
.37525880R.C.OIVIOED BY 386.4
.98 343685
2 .0 0569 36
2.00 569 36
1.*1387164
3.074534 2
3.0745342
1.8115942
2 .254 14 08
2.25414 08
1.0351967

1 1 1.0.6667 1.0

1. 5409 6E 1
1.94 436E 01
8. 0680 3200
6.561072 00
5. 05248E 00
6.56 10 7200
4. 0340 16 00
6. 9358BE 00
5.79986400

WHEELE R

0.0
0.0
0.0

1.264

386.14

C04

GM RESPONSE SPECT.G ILES

10
I1

END

2
3
4
5
6
7
8
9

10

ITIT 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
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S
TPIPE VERIFICATION NI-TPIPE

TSI 1 Y NONE
PROB. 31

PLTPIPE
RAGILES X2159
TTTRAG 441

0
PAGE NO. 1

DIWHEELER

P ROG RA M CO0N TRO0L I N FOR MA TIO N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS ...................
NUMBER OF NODAL POINTS.....................o.* I1I
NUMBER OF NONGLOBAL COORDINATE SYSTEMS.....* 0
NUMBER OF ADDITIONAL SUPPORT TYPES...*.*.... 0
NUMBER OF MATERIAL PROPERTY TYPES ........... 1
NUMBER OF PIPE CROSS SECTION TYPES....*.... o. 1
NUMBER OF SPECIAL COMPONENT CROSS SECTIONS.. 0
NUMBER OF PIPE MEMBERSo......* ........... 10
NUMBER OF SPECIAL CONNECTIONS.. . oo .........s 0
NUMBER OF SPECIAL COMPONENTS o.o................ 0
NUMBER OF DYNAMIC SPRINGS..9................ 0
NUMBER OF MULTIPLE EXCITATION ZONES.o..O.... 0
UNITS OF LENGTH AND WEIGHTo.................CONSISTENT

NODAL POINT COORDINATE CHECK OPTION......... NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
I= STRUCTURAL DEFINITION IS FROM DATA CARDS
0= NORMAL DATA CHECKING RUN
I= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
O= NO POSTPROCESSING REQUESTED
0= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPES(O1100) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REQUESTED....*...
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC).....
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HJZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PROGRAM STORAGE ........ ......... 8000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

5
0

.0050
200.0



TPIPE VERIFICATION N1-TPIPE PROB. 41
0

PAGE NO. 2RAGILES X2159

CO0N TRO0L POI N T SP EC I FIC A TIO N

CONTROL I-TAN *CURVE POINTS*
NAME POINT I-END J-END

I1*
Col
C02
C03

J-TAN
POINT

3 * 4 * C02*
4 * 5 * C03*
7 * 8 * C04
8 * 9 * 11*

CURVE ****** COORDINATES *.****** COMMENT
RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

36.300
36.300
36.300
36.300

0.00
21.26
87.0 A

108.30

123.94A
145.2 0
145.2 0
145.20

0.00
0.00
0.00

21.*26

Col*
C02*
C03*
C04



TPIPE VERIFICATION N1-TPIPE PROB. 81

NO0D AL PODI NT D E FIN I TIO N

NODAL NODE *****~*** COORDINATES *******
POINT NAME X-GLDBAL Y-GLOBAL Z-GLOBAL

2
3
4
5
6
7
8
9

10
11

0.00
0.00
0.00

10.63
36.30
54.15
72.00
97.67
108.30
108.30
108.30

0.00
54.45

108.90
134.57
145.20
145.20
145.20
145.20
145.20
145.20
145.20

0.00
0.00
0..00
0.00
0.00
0.00
0.00

10.63
36.30
56.80
77.30

0
RAGILES X2159

LUMPED DATA
WEIGHT SOURCE

0.0
15.4
19.4
8.,1
6.6
5.1
6.6
4.0
6.9
5.8
0.0

0
PAGE NO. 3

COMFE NT

INPT
I NP T
CP
C P
CP
INPT
C P
CP
CP
INPT
INPT



TPIPE VERIFICATION NI-TPIPE PROB. #1 RAGILES X2159 PAGE NO.

S U PPOR T T Y PE LIB0R AR Y

SUPPORT ***** RESTRAINT CODES COMMENT
TYPE DYNAMIC GRAVITY THERMAL

1 111011 111111 111111
2 111000 111000 111000
3 111000 1110000 1010000
5 111000 110000 1100000
5 111000 1010000 100000
6 111000 101000 101000
7 111000 100000 100000
8 111000 11000 11000
10 111000 110000 10000

11 111000 10000 0
12 111000 1000 1000
13 111000 0 0
14 110000 110000 110000
15 110000 110000 100000
16 110000 100000 100000
17 110000 10000 10000
18 110000 10000 0
19 110000 0 0
20 101000 101000 101000
21 101000 100000 100000
22 101000 11000 1000
23 101000 10000 0
24 101000 1000 1000
25 101000 0 0
26 100000 110000 100000
27 100000 100000 100000c 28 100000 10000 0
29 100000 0 0
30 11000 11000 11000
31 11000 11000 1000
32 11000 10000 10000
33 11000 10000 0
34 11000 1000 1000
35 11000 0 0
36 10000 10000 10000
37 10000 10000 0
38 10000 0 0
39 1000 11000 1000
40 1000 10000 0
41 1000 1000 1000
42 1000 0 0

( 43 0 10000 0



TPIPE VERIFICATION Nl-TPIPE PROB. #1 RAGILES X2159 PAGE NO. 5

NOD A L POI N T RE ST RA I NT S PEC I FIC A TIO N

SUPPORT ******~***....*RESTRAINED NODAL POINTS *..*****.****** . RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD



TPIPE VERIFICATION NI-TPIPE PROB.

M A TE R IAL P RO0P ER TIE S

MATERIAL COLD ELASTIC POISSONS
NUMBER MODULUS RATIO

1 24000000.0 .300

0
RAGILES X2159

THERMAL EXPANSION INTERNAL FIPE
COEFFICIENT PRESSURE

0.000000000 0.0

0
PAGE NO. 6

MEMBER
TEMPERATURE

0.*00

HOT ELASTIC COMMENT
MODULUS

240000D0. 0



1 0
TPIPE VERIFICATION Nl-TPIPE

P IP E M E MB ER CR 0

SECTION OUTSIDE WALL
NUMBER DIAMETER THICKNESS

1 7.288 .2'u10

0
PROB. #1 RAGILES X2159

S SE C TIO0N T YPE S

AXIAL SHEAR FLEXURAL
AREA AREA INERT IA

5.34 2.67 33.2

0
PAGE NO. 7

INPUT WEIGHT/
FLEXIBILITY LENGTH

0.00

SECTION
DESCR IPTION



TPIPE VERIFICATION NI-TPIPE PROB. #1 RAGILES X2159 PAGE NO. 8

P I PE M E M BER D AT A

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR REF
TYPE TYPE I-END J-END TEMP

RELEASE CODE MEMBER CURVE
I-END J-END LENGTH RADIUS

******* INTERSECTION **** INTER
X-GLOBAL Y-GLDBAL Z-GLOBAL ANGLE

0.00 123.94
21.26 145.20

87.04 145.20
108.30 145.20

1
2

0.00 45.000 3
0.00 45.000 4

5
6

0.00 45.000 7
21.26 45.000 8

9

1.0 00
1.000
1.*137
1.137
1.000
1.000
1.137
1.137
1.000
1.000

1 .000
1.000
1.137
1.137
1.000
1.000
1.137
1. 137
1.000
1.000

70.*0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

54.45
54.45
28.51
28.51
17.85
17.85
28.51
28.51
20.50
20.50

MEMBER
NUMBER

36.30 0
36.300

36.30 0
36.300

t %



0
TPIPE VERIFICATION N1-TPIPE PROS. fl1

0
PAGE NO. 9RAGILES X2159

M E M BER L EN G TH - D IR E CTIO0N I N FORM AT 1O0N

MEMBER I NODE J NODE ***DELTA MEMBER LENGTHS***
NAME

1
2
3
4
5
6
7
8
9

10

NAME
1
2
3
4
5
6
7
8
9

10

NAME
2
3
4
5
6
7
8
9

10
11

x
0.00
0.00

10.63
25.67
17.85
17.85
25.67
10.63
0.00
0.00

y
54.45
54.45
25.67
10.63
0.00
0.00
0.00
0.00
0.*00
0.00

0.00
0. 00
0.00
0. 00
0.00
0. 00

10.63
25.67
20.50
20.50

CROSS SECTION
DESCRIPTION



TPIPE VERIFICATION N1-TPIPE PROB. #1 RAGILES X2159 PAGE NO. 10

F R EQUE N CY A NA L YS IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF E5AIN.........4
HALF BANDWIDTH OF STIFFNESS-................... 12
NUMBER OF EQUATION BLOCKS.............. ...... 2
NUMBER OF EQUATIONS PER BLOK...o C K*...o 28
NUMBER OF MODES REQ UIREDESo). ES........ 5
C UT-OFF FREQUENCY*..... ......... ......... i.200.00
TOTAL MODES TO CUT-OFF FREQUENCY.....*.......... 5
NODAL WT./GEN. MASS PRINT CODE (MWPRNT) ........ 0

PRINT NODAL WT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. MASS PRINT =1
SUPPRESS NODAL VT. SUMMARY PRINT =2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 1552
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT*t THE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD...

NUMBER OF NODAL POINTS (NUMNP)..... 11
NUMBER OF DYNAMIC NODAL RESTRAINTS (NOOREA).. 12
NUMBER OF NON-GLOBAL NODES (N N G)........ 0
N UMBER OF MODES (NM)............... o....... o... 5
NUMBER OF EQUATIONS PER BLOCK fNE QB).o...o 28
NUMBER OF SPECTRAL CURVES INPUT (NSC) 1.....
NUMBER OF MODAL TIME STEPS (NT)................. 100
NUMBER OF FORCING FUNCTIONS (NFN)...................1I

EMPLOYING THE ABOVE PARAMETERSiTHE FOLLOWING VALUES FOR MTOT
AND CORE ARE ESTIMATED...

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYS ISo. 611 001143
TIME HISTORY MODAL . ................. 496 000760
STRUCTURAL PLOTTING ........o-. 338 000522
CREATE OR READ RESTART TAPE... 549 001045



TPIPE VERIFICATION NI-TPIPE PROB. #1

NO0D AL W E IG HT SU MM AR Y

x
TRANSLAT ION

0.*000
15.410
19 .~4

8.*068
6.561
5.*052
6.561
4.034
6.*936
5.800
0.000

RAGILES X2159

Y
TRANSLATION

0.0 00
15.4 10

8.068
6.561
5.0 52
6.56 1
4.034
6.9 36
5.800
0.0 00

PAGE NO. 1

z
TRANSLATION

0.000
15.410
19.444
8.068
6.561
5.052
6.561
4.034
6.936
5.800
0.000

NODE
NA ME

RESTRAINT
CODE

1111ill
000000
000000
000000
000000
000000
000000
000000
000000
000000
1ll1111



TPIPE VERIFICATION

F RYE0U

SUBSPACE NO. MODES
GROUP IN GROUP

Nl-TPIPE PROB. #1 RAGILES X2159 PAGE NO. 12

0O1S TR I BU TIO0N B Y G ROU P

LOWER BOUND UPPER BOUND
HERTZ EIGENVALUE HERTZ EIGENVALUE

0.000 0. 141.421 .7896E+06
141.421 .7896E+06 200.000 .1579E+07



IPIPE VERIFICATION N1-TPIPE PROB. 11

0
RAGILES X2159 PAGE NO. 13

F R EQU EN CY A ND CO0N VE R GE NCE D A TA - S U 8S PA CE I TE RAT 1O0N

GROUP NO.
MODE S

ITERA-
TIONS

SHIFT
EIGEN VALUE

MODE CIRCULAR
FREQUENCY
(RAD/SEC)

FREQUENCY PERI100 FREQUENCY MODE
(HZ) (SEC) TOLERANCE TOLERANCE

MAX

1 3 6 .394784E*06

.118435E+07 4 890.5634
5 1023.0205

141.7376 .0071 .2302E-12 .5862E-08 .1323E+06 .3643E-03 .8487E+04
162.8188 i0061 .1245E-08 .5791E-06 .1816E+06 .4295E-01 .2756E*04

179.2876
350.4223
512.0597

28.5345
55. 7714
81-4968

.03~50

.0179
.0123

.3658E-08

.1899E-09

.6962E-12

*535DE-04
.467 6E -05
.1242E-07

K.U OF
MAX NORM

.5757E.04

.2186E*05

.3646E+05

.1338E+O 0

.4504E-01

.2074E-03

-. 1645E+04
. 1367E+05
.1592E*05



IPIPE VERIFICATION N1-TPIPE PROB. ni
0

PAGE NO. 14RAGILES X2159

G E NER A L IZED M A SS M AT RI X

1. 00 00 0
.00000
.00 000

-. 00000
.000 00

2
.00000

1.00000
-. 00000

.00000
- .000 00

3
.00 000

-. 00 000
1. 00000
-. 00000

.00000

-. 00 000
.00 000

-. 00 000
1.00000

.00 000

5
.00 000

-. 00000
.00000o
.00000

1.00 000

MAXIMUM VALUE OF OFF DIAGONAL TERMS =.313E-10
MODE SHAPE NUMBER. 5
ROW NUMBER ........... 1

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN DIAGONAL AND 1 .56843E-13
MODE SHAPE NUMBER.. 2



.0
TPIPE VERIFICATION N1-TPIPE

F R E QU ENCY E R ROR

PROB. #1 RAGILES X2159

E ST I MA TE SU M MAR Y - S U B SPA CE IT ER A TIO N

0
PAGE NO. 15

CONDITIONING NUMBER .6827E+05

SUMMARY OF WARNINGS

-NONE-



TPIPE VERIFICATION N1-TPIPE PROB. #1 PAGE NO. 16RAGILES X2159

P I P I N G S Y S T E M M 0 D E S H A P E S (LOWEST 5 MODES PRINTED)

MODE SHAPE NUMBER... 1
FREQUENCY (HZ).*.... 28.5345

**NODAL TRANSLATIONS ****
X Y Z

MAX. NORMALIZING COMPONENT ...... 3.19646

~***** NODAL ROTATIONS *****
XX YY ZZ

0.00000 0.00000
-0 0002
.0 00 04
.0 3458
.0 9087
.1 1688
.13734
i.1 0828
.03905
.01025

0 .0 0000

.277 06
.834 90

1.00000
.82010
.6094 1
.3924 1
.09430

.00041

.00021
0.*00000

NODE
NAMF

0.00000
-. 10706
-. 318 16
-*40674
-. 4324 6
-. 43241
-. 43233
- .3 1250
-. 11171
-.030 02
0 .0 0000

COORDINATE
SYSTEM

0.00000
.00875
.01056
.0083 1
.0065 2
.0 05 81
.00511
.0 039 0
.00181
.00096

0 .0000 0

0 .000 00
.00314
.0 0627
.00852
.0 1149
.01200
.01215
.0 1028
.00504
.0 0277

0 .000 00

0.00000
.00336
.003 92
.002E4
.00162
.001!0
.00100
.00049
.00043
.00022

0.00000

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



tPJPE VERIFICATION N1-TPIPE PROB. #1

0
RAGILES X2159 PAGE NO. 17

P I P I N G S Y S T E M M 0 D E S H A P E S (LOWEST 5 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

2
55.7714

**NODAL TRANSLATIONS .***

X Y Z

0.00000
.37217
.90994

1 .00000
.99570
.99465
.99338
.93818
.49251
.15363

0.00000

0 .0 0000
-. 0 00 09
- .000 17
-. 02434
-. 0 1376
-. 00762
-. 0 0 336
.0 0139
.0 0180
-0 0066

0 .000 00

0.00000
.29751
.72628
.64549

.23725
-. 00756
-. 19607
-. 16708

.00122

.000 61
0. 000 00

MAX. NORMALIZING COMPONENT.........2.43121

NODAL ROTATIONS
X X YY ZZ

0 .0000 0
.0 0836
.00584
.00007

-. 0 006 1
-. 00048
-. 00036
- .00013
.0 0005
.0 000 5

0.0 0000

0 .000 00
.0 05 73
.0 1147
.01510
.61452
.01225
.0 08 21

-. 0 1139
-. 0 1812
-. 0 1266
0.0 0000

0.00000
-. 01047
-. 00736
-. 00053
.00042
.00029
.00020
.00002

-. 00002
-. 00001

0.*00000

NODE
NAME

2

5
'6
7
8
9

10
11

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. 41
S

PAGE NO. 18RAGILES X2159

P I P I N G S Y S T E M MO0D0 E S H APE S (LOWEST 5 MODES PR-INTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

3
81.4968

**NODAL TRANSLATIONS ****

X Y Z

0.00000
.20743
.27459
.01746

-. 1588 9
-. 15898
-. 15901
-. 13216
-. 05881
-. 01745
0.00000

0 .0 0000
.0 02 85
.0 0569
.1 3741
o56227
.810 17

1.0 00 00
o8 99 33
.3 99711
.11911

0.00000
-. 10653
-. 14115
-. 00581-

.11126

.10605

.08866

.03176

.00020

.000 10
0.00000 0.00000

MAX. NORMALIZING COMPONENT...... 4.39534

***** NODAL ROTATIONS ~****
XX YY ZZ

0.00000 0.00000
-.00230 .00011
.00186 .00023
.00828 -.00053
.01187 -.00002
.01385 .00063
.01583 .00130
.01971 .00289
.01583 .00234
.01015 .00149

0.00000 0.00000

0.00000
-. 00448
.00363
.01531
.014 97
.01231
.00887

-. 00003
-. 00058

-. 00029
0.00000

NODE
NA ME

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



S
TPIPE VERIFICATION N1-TPIPE PROB. #1

0
PAGE NO. 19RAGILES X2159

P I P I N G S Y S T E M M 0 D E S H A P E S (LOWEST 5 MODES PRINTED)

MODE SHAPE NUMBER... 4
FREQUENCY (HZ)..o.... 141.7376

NODAL TRANSLATIONS ~****
X Y Z

0.00000
-. 04403
-. 06541
-. 0 8455
-. 11476
-. 11395
-. 11297
-. 29591
- .3 1193
-. 11496
0 .0 0000

0 .000 00
.00170
.0 0 338
.16 79

.10173
.16277
.2 03 58
.2 4838
.16102
.05625

0 .0 0000

0. 000 00
.70215
.46299

-. 48345
-1.00000
-. 84076
-. 545 88
-. 06111
-. 006 18
-. 00309
0.*00000

MAX. NORMALIZING COMPONENT...... 3.70241

~***** NODAL ROTATIONS *****
xx Y Y 77

0.000730
.01047

-. 01898
-. 0323 3
-. 02255
-. 01731
-. 01207
-. 0026 9

.00485

.0 0426
0.0000 0

0 .000 00
.00745
.01491
.01655

-. 0 04 55
-. 0 1290
-. 0 1846
-. 0 1215
.0 0823
.00837

0 .000 00

0.000 D0
.000 E4
.00015
.002 08
.00363
.002 P9
.00161

-. 00283
-. 002E7
-. 00143

0.00000

NODE
NAME

2
3

5
6
7
8
9

10
I1I

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. 91

-0
PAGE NO. 20RAGILES X2159

P I P I N G S Y S T E M M 0 0 E S H A P E S (LOWEST 5 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

5
162.8188

*.NODAL TRANSLATIONS ***

X Y Z

0 .00000
-1.00000

-. 47151
.3502 5
.145795
.46019
.46155
.44#232
.25334
.08375

0 .0 0000

0 .0 0000
-0 0057
.00113

-. 32702
-. 36759

.04164

.53 043

.9 7488

.59053

.19 088
0.00000

0. 00000
-. 07944
-. 00523

.08338
.04743

-. 02710
-. 08471
-. 06976
-. 00019
-. 00009
0. 000 00

MAX. NORMALIZING COMPONENT.....* 3.26946

***** NODAL ROTATIONS **~**

xx YY ZZ

0 .0 000 0
-. 0 0082

.00332

.4 064 2
.00860
.01003
.0 114 6
.0 1682
.0 208 7
.0 152 7

0.0000 0

0 .000 00
-00169
.0 03 38
.004 04
.0 0429
.00375
.0 02 45

-. 0 0435
- .0 0860
-. 0 06 59
0 .000 00

0.000 00
.0122~6

-. 02684
-. 02306

.01811

.02554

. 02710

.01678

. 0083~2

.00416
0.00000

NODE
NAME

1
2
3
4
5
6
7
8
9

10
I1I

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION Nl-TPIPE PROB. N1

S PE C TR AL CU R VE D ATIA

RAGILES X2159 PAGE NO. 21

IOENT NUMBER........
CURVE TITLE.........
CURVE TYPE ....

CURVE SCALE.....
NUMBER OF POINTS .

PERIOD VS. ACCELERATION
LINEAR

11

POINT PERIOD ACCELERATION
(SECS) (G)

.0017
.0286
.0580
.0710
.0910

.1720
.2000
.2500
.3230

.37 53

.9834
2. 00 57
2.0057
1. 13 87
3. 074'5
3.0745
1. 8116
2.2541
2.2541
1.0352

***** COMMENT ******

R.C.oIYIDEO BY 386.4



0 0
PAGE NO. 22TPIPE VERIFICATION NI-TPIPE PROB. 41 RAGILES X2159

MOD0A L P ART IC I PA TIO0N F AC TOR S

MODE PARTICIPATION FACTORS

NUMBER X DIR Y DIR Z DIR

1 -.175 .026 .331
2 .363 -. 002 .148
3 .054 .258 -. 028
4 -.084 .053 .012
5 -.079 .066 -.011



tPIPE VERIFICATION N1-TPIPE PROB. #1 RAGILES X2159 PAGE NO. 23

R ES PO0N SE S P ECT7R UM AN A L YSI S

T IT LE ..................
F ILE LABEL ............
SPECTRAL CURVES

X -D IRE C TION. ....... ......

Y -D IR EC T ION . ... ........

Z -D IRECT ION.o..... .. . .. . .

CURVE SCALE FACTORS
X-SCALE ........ . .......
Y -SCALE. ........... ::-

Z-SCALE. ........... .

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE......
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION....
HORIZONTAL ACCELERATION..

SAVE RESULTS PARAMETER*..*..

RESPONSE SPECT.
GILES

1.000
.667

1.000

VECTORIAL SUM
MODIFIED NRC GROUPING METHOD WITH FR= .1

0
0
0



TP[PE VERIFICATION

A PP LI ED S P

FREQUENCY PERIOD
NUMBER (SEC)

1, .035

2 .018

3 .012

4 .007

5 .006

NI-IPIPE

E CT RA L

ZONE
NUMBER

1

1

PRO08.

A C

# I

C EL

X TRANS

1.208

.742

.614

.496

.476

RAGILES X2159

E R A TI0N S U M VAR Y

SPECTRAL ACCELERATIONS (G)
Y TRANS Z TRANS XX ROT

.805 1.208

*495 .742

.410 .614

.331 *496

.317 o476

0
PAGE NO. 24

RESPONSE SPECT.

YY ROT ZZ ROT



0
IPIPE VERIFICATION N1-TPIPE PROS. #1

NO0D AL AC CEL ER A TIO0N S

NODE ****** ACCELERATIONS *******

NAME X-GLOBAL
(G)

1 0.000
2 *.352
3 .805
4 *.921
5 .947
6 * .947
7 * .946
8 * .809
9 * .390

10 * .119
11 * 0.000

Y-GLOBAL
(G)
0.000

.001

.003

.098

.312

.435

.538

.492
*223
.067

0.000

Z-GLOBAL
(G )
0.*000
*4~71

1.*316
1.519
1.*211

. 894

.593

.182

.001

.001
0.000

0
PAGE NO. 25RAGILES X2159

VERTICAL
(G)
0.000

.001

.003

.098

.312

.435

.538

.492

.223

.067
0.000

****THRESHOLD ACCELERA71ONS *.******

EXCEED HORIZONTAL
(G)
0.000

.588
1.543
1.777
1.5 538
1.!02
1.117

.829
* 390
.119

0.000

EXCEED

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION N1-TPIPE PROB. 41

NO0D AL D IS PLA CE ME NT S

NODE
NAME

1
2
3
4
5
6
7
8
9

10
I1I

NODAL
x

0.0000
.0020
.0059
.0074
. 0078
.0078
. 0078
.0058
.0022
.0006

0.0000

TRANSLATIONS

0.0000
.0000
.0000
.00 06
.0016
.0021
.0025
.0020
.0007
.0002

0. 00 00

z
0 .0000

.0049

.0146

.0174

.0143

.0106

.0 068

.0017

.0000

.0000
0 .0000

0
PAGE NO. 26RAGILES X2159

xx
0.000000

.000153

.000 184

.000145

.000114

.000102

.000090

.0 000 69

.0 00 034

.000018
0 .0 000 00

RESPONSE SPECT.

NODAL ROTATIONS

0.0 0000 0
.0 00 056
.000112
.0 00 152
.0 0020 2
.000211
.000212
.000181
.0 00 097
.000056

0 .00000 0

zz
0.000000
.000 063
.000070
.000051
.000030
.000024
.000 019
.000009
.000008
.000004
0.000000

COORDINATE
SYSTEM
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION

FREQUENCY SPACING
NUMBER NUMBER

1 1
2 2
3 3

5 5

N1-TPIPE PROB. #1

SP A CI NG NR C

FREQUENCY
(CPS)

28 .534
55 .771
81 .4968

141 .7376
162.8188

0
RAGILES X2159

G RO0UP I NG M ET HO0D

PAGE NO. 27

. I



0
VERIFICATION N1-TPIPE PROB. 81

E M EMB8E R STiR ES SE S

S 0
RAGILES X2159 PAGE NO. 28

RESPONSE SPEC].

PIPE
NAME

2*
2*

3*
3.
3*

4*

5*
5*

6*
6*

7.
7.
7.

8*
8*
8*

9.
9.

10*
10*

SECTION
DESCRIP

PIPE NODAL PT
TYPE NAME-END

1 -I
2 -1

2 -1
3 -J

CURV 3 -1
CURV -C
CURV 4 -

CURV 4 -
CURV -C
CURY 5 -J

5 -1
6 -J

6 -1
7 -1

CURV 7 -I
CURY -C
CURV 8 -1

CURY 8 -1
CURV -C
CURV 9 -1

9 -1
10 -1

10 -I
11 -1

LOCAL X
FORCE

4.96
4.96

4.94
4.94

4.88
5.06
5.92

9.30
11.57
12.38

17.80
17.80

22.26
22.26

28.20
26.74
24.76

26.08
23.76
24.01

24.02
24.02

24.02
24.02

AL Y
IRCE

LOCAL Z
FORCEFO

2

2

3
3

LOCAL X LOCAL Y LOCAL Z BENDING INTEN
MOMENT MOMENT MOMENT STRESS FACTR

7.88 36.43 629.67
.7.88 36.43 629.67

.3.44 29.67 629.67

.3.44 29.67 629.67

7.32 7.88 629.67
7.20 7.88 427.93
6.51 7.88 142.09

9.24 10.63 142.09
6.15 10.63 180.58
4.31 10.63 423.71

2.63 16.88 423.71
2.63 .16.88 423.71

1.65 20.66 423.71
1.65 20.66 423.71

'3.67 3.92 423.71
5.31 3.52 464.42
7.25 3.52 422.66

'9.73 5,i71 422.66
1.62 5.71 300.11
1.43 5.71 112.95

7.12 34i.10 112.95
7.12 34.10 112.95

7.47 34.78 112.95
7.47 34.78 112.95

3226.71
1259.85

1259.85
405.02

405.02
652.83
828.43

828.43
726.58
541.93

541.93
420.70

420.70
491.42

245.95
86.96

217.99

217.99
405.82
543.74

1380.05
1871.43

1871.43
2476.91

1393.63
473.26

473.26
348.38

348.38
304.33
289.96

289.96
254.18
261.35

261.35
265.39

265.39
245.95

491.42
666.80
873.52

873.52
1116.91
1380.05

543.74
650.18

650.*18

392.41
163.29

163.29
90.75

90.75
92.07
97.71

97.71
86.89
80.87

80.87
71.81

71.*81
76.26

76.26
89.81

109.30

109.30
134.69
163.48

163.48
218.07

218.07
774.57 , 285.47 1.00

TPIPE

P IP

1.00
1.*00

1.*00
1.00

1.*14
1.*14
1 * 14

1.*14
1.*14
1.*14

1.*00
1.00

1.00
1.00

1.*14
1.*14
1.*14

1.*14
1.*14
1.*14

1.*00
1.*00

1.*00



TPIPE VERIFICATION N1-TPIPE .PROB. #1 RAGILES X2159

M A X IMUM P IP E M E M BER ST R ES S ES

PI PE NODAL PT BENDING

NAME NAME-END STRESS(PSI)

1- 1 * 1-1 392.41

2- 10 * 11-J 285.47

3- 10 * 10-I 218.07

4- 9 * 10-.) 218.07

5- 9 * 9-1 163.48

6- 8 * 9-.) 163.48

7- 1 * 2-J 163.29

8- 2 * 2-1 163.29

9- 8 * -c 134.69

10- 8 * -C 134.69

0
PAGE NO. 29

RESPONSE SPECT.



0
TPIPE VERIFICATION Nl-TPIPE PROB. #1

0
RAGILES X2159 PAGE NO. 30

P I PI NG S YS TEM RE A C TIO NS

NODE
NAME

I*

SUPPORT
CODE

x
FORCE

17.88
3*.78

Y
FORCE

4 .96
7.47

RESPONSE SPECT.

FORCE
36 .43
24 .02

x
MOMENT
3226.71
774 .57

MOMENT
629.67

2476i9l

z
MOMENT
1393.63

112.95

COORDINATE
S YSTEM1

GLOBAL
GLOBAL



BENCHMARK

PROBLEM 2

B11205.20
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0
DATE 07/18/81 PAGE 1 OF 2STIME 13.46.31.

000000000111111 Ill12222222222333333333344444444445555555555666666666677777777778
123456789012345678901234567890123456789012345678901234567890123456 78901234567890

TPIPE VERIFICATION NI-IPIPE PROS.
TSI 1 Y NONE PLTPIP2

0 18 0 1 1
101000 0.1100 0 0 1

0.0
27.250
27.250

0.0
0.0
0.0
0.0

8.625
18.625
27. 250
27.250
27.25 0
18. 625

8.*625
0.0

27. 250
27.250

0.0
1 15 16

1 27.9E06
1 2.375

15
1

14
15
16
17
18

.1698E-02
.2860 E-01
.5800E-01
.7100 E-01
.91G0E-01
.1140E-00
.1410E-00
.1720 E-00
.2000E-00
.2500E-00

-30 .00
-30 .00
-30.00
-30 .00
18.625
18.625
18.625
18. 625
18.625
18.*625
18. 625
18.625
18. 625
18.625

-80. 000
-80.000
-80. 000
-80. 000

17 18

.154
1 1

0.0
0.0

17.250
17.250
17.250
8.625

0.0
0.0
0.0
0.0

8.625
17.250
17 .250
17 .250

0.0
0.0

17.250
17 .250

0.0

#f2 RAG ILE S X2159
TTTRAG 441

18 0
5 .005 100 8000

17.2720800
17 .272 08_00
17.2 72 0800
17. 27208 00
16.7195280
3.45 4416 00
16 .71952 80
3.45441600
3.45441600
16 .71952 80
3 .4544 16 00
16.719 52 80
3. 4544 16 00
3.45441600

7 6
6 5

.37525880R.C.OlIVDfED BY 386.4
-98343685
2.0056936
2 .00 569 36
1.1387164
3.0745342
3.0745342
1.8115942
2 .254 1408
2 .254 1408

CARD
NUMBER

DUHEELE R
I1I

1TIT

386.4

END



0
DATE 07/18/81

0
TIME 13.46.31. PAGE 2 OF 2 0

000000D000111111111122222222223333333333444 444444455555555556666666F667777777y7778
12345678901234567890123456789012345678901234567890 1234567890 123456 18901234567890

.3230E-00,1.03519E
D 1 1 1 1.0.6667 1.0 10 RESPONSE SPECT.GILES

CARD
NUMBER
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TPIPE VERIFICATION
TSI 1 Y

N1-TPIPE PROB. #2 RAGILES
NONE PLTPIP2 TTTRAG

X2159
4*41

0
PAGE NO. 1

0 WIE ELE a

P ROG R AM CO0NT RO0L IN FOR M A TIO N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS................. 0
NUMBER OF NODAL POINTS........................... 18
NUMBER OF NONGLOBAL COORDINATE SYSTEMS .... 0
NUMBER OF ADDITIONAL SUPPORT TY PES...... 0
NUMBER OF MATERIAL PROPERTY TYPES 1.....
NUMBER OF PIPE CROSS SECTION TYPES 1.....
NUMBER OF SPECIAL COMPONENT CROSS SECTIONS. 0
NUMBER OF PIPE MEMBERS ........... o ............. 18
NUMBER OF SPECIAL CONNECTIONS.................... .0
NUMBER OF SPECIAL COMPONENTS- ............ 0
NUMBER OF DYNAMIC SPRINGS...o............... 0
NUMBER OF MULTIPLE EXCITATION ZONES .....o..... 0
UNITS OF LENGTH AND WEIGHT .................. CONSISTENT
GRAVITY.9................................ 386.40
NODAL POINT COO.RDINATE CHECK OPTION..............NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
I= STRUCTURAL DEFINITION IS FROM DATA CARDS
O= NORMAL-DATA CHECKING RUN
1= ANALYSIS REQUESTED
O= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSTPROCESSING REQUESTED
0= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPES(01100) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REQUESTED........
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC)...
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PRO GRAM STORAGE ................ 8000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

5
0

.0050
100.0



S
TPIPE VERIFICATION N1-TPIPE PROB. #f2

NO0D AL POI N T DE F IN I TIO N

NODAL NODE ********

POINT NAME X-GLOBAL

0.00
27.25
27.25

0.00
0.00
O0.00
0.00
8.*63

18.63
27.25
27.25
27.25
18.63
8.63
0.00

27.25
27.25
0.00

PAGE NO. 2RAGILES X2159

COORDINATES ******* LUMPED DATA
Y-GLOBAL Z-GLOBAL WEIGHT SOURCE

-30.00
-30.00
-30.00
-30.00

18.63
18.63
18.63
18.63
18.63
18.63
18.63
18.63
18.63
18.63

-80.00
-80.00
-80.00
-80.00

0.00
0.00

17.25
17.25
17.25
8.63
0.00
0.00
0.00
0.00
8.63

17.25
17.25
17.25
0.00
0.00

17.25
17.25

17.3
17.3
17.3
17.3
16.7

3.5
16.7

3.5
3.5

16.7
3.5

16.7
3.5
3.5
0. 0
0.0
0.0
0.0

COMPrENT

INPT
I NP I
I NP T
INPT
I NP T
I NP T
I NP T
I NP T
INPT
I NP T
I NP 7
INPT
INPT
INPT
I NP T
INPT
INPT
INPT



0
TPIPE VERIFICATION NI-IPIPE PROB. 92

S U PPOR T T YP0E LI BR AR Y

RAGILES X2159 PAGE NO. 3

SUPPORT ***** RESTRAINT CODES *~****
TYPE

1
2
3

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

DYNAMIC

111111
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
110000
110000
110000
110000
110000
110000
101000
101000
101000
101000
101000
101000
100000
100000
100000
100000

11000
11000
11000
11000
11000
11000
10000
10000
10000

1000
1000
1000
1000

0

GRAVITY

1111II11
111000
111000
110000
110000
101000
100000
11000
11000
10000
10000

1000
0

110000
110000
100000
10000
10000

0
101000
100000

11000
10000

1000
0

110000
100000
10000

0
11000
11000
10000
10000

1000
0

10000
10000

0
11000
10000

1000
0

10000

THERMAL

1111
111000
101000
110000
100000
101000
100000

11000
1000

10000
0

1000
0

110000
100000
100000

10000
0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
0
0

1000
0

1000
0
0

COMMENT



0 0 4
TPIPE VERIFICATION Nl-TPIFE PROB. #2 RAGILES X2159 PAGE NO. 4

NOD A L POI N T R E ST R AINT SPE C I FI CAT I CN

SUPPORT ************** RESTRAINED NODAL POINTS *.************* ** RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD

1 15 * 16 * 17 * 18* * * * * * * * * * * 111 1111 111 1



TPIPE VERIFICATION Nl-TPIPE PROB. #2 RAGILES X2159

M AT ER I AL P RO0PE RT IE S

MATERIAL COLD ELASTIC POISSONS THERMAL EXPANSION INTERNAL PIPE
NUMBER MODULUS RATIO COEFFICIENT PRESSURE

1 27900000.0 .300 0.000000000 0.0

PAGE NO. 5

MEMBER
TEMPERATURE

0.00

HOT ELASTIC COMMENT
MODULUS

27900000.0



TPIPE VERIFICATION

P I PE ME MB E

SECTION OUTSIDE

NUMBER DIAMETER

1 2.375

Nl-TPIPE

R C RO0S

W~ALL
THICKNESS

.1540

PROB. #f2 RAGILES X2159

S S E CTION TY PE S

AXIAL SHEAR FLEXURAL
AREA AREA INERTIA

1.07 .54 .7

PAGE NO. 6

INPUT WEIGHT/
FLEXIBILITY LENGTH

0.00

SECTION
DESCRIPTION



TPIPE VERIFICATION NI-TPIPE PROB. #f2

0
PAGE NO. 7RAGILES X2159

P I PE M EM B ER D AT A

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR REF
TYPE TYPE I-END J-END TEMP

RELEASE CODE
I-END J-FND

MEMBER CURVE **~**** INTERSECTION ****

LENGTH RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL
INTER MEMBER
ANGLE NUMBER

1.000
1.000
1 .000
1.*000
1.000
1.000
1.000
1.*000
1.*000
1.000
1.000
1.000
1.6000
1.000
1.000
1.000
1.000

18 * 9 * 10 * I

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

70.0
70.0
70.0
70. 0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

1.000 1.000 70.0

0 0 50.00
0 0 48.63
0 0 8.63
0 0 8.63
0 0 48.63
0 0 50.00
0 0 50.00
O 0 48.63
0 0 8.63
0 0 8.63
0 0 48.63
0 0 50.00
O 0 8.63
0 0 10.00
0 0 8.63
0 a 8.63
0 0 10.000
0 0 8.63



0
TPIPE VERIFICATION N1-TPIPE PROB. #2 RAGILES X2159 PAGE NO. 8

M EM B ER L E NGT H DI1RE C TIO0N I N FOR M ATI10N

MEMBER I NODE J NODE ***DELTA
NAME NAME NAME X

1 * 15 * 1 * 0.00
2 * 1 * 7 * 0.00
3 * 7 * 6 * 0.00
4 * 6 * 5 * 0.00
5 * 5 * 4 * 0. 00
6 * 4 * 18 * 0.00n
7 * 16 * 2 * 0.00
8 * 2 * 10 * 0.00
9 * 10 * 11 * 0.00

10 * 11 * 12 * 0.00
11 * 12 * 3 * 0.00
12 * 3 * 17 * 0.00
13 * 12 * 13 * -8.63
14 * 13 * 14 * -10. 00
15 * 14 * 5 * -8.63
16 * 7 * 8 * 8.63
17 * 8 * 9 * 10.00
18 * 9 * 10 * 8.63

MEMBER LENGTHS***
y z

50.00 0. 00
48.63 0.00o

0.00 8.63
0.00 8.63

-48.63 0. 00
-50.00 0. 00
50.00 0.00
48.63 0. 00

0.00 8.63
0.00 8.63

-48.63 0.00
-50.00 0. 00

0.00 0.00
0.00 0. 00
0.00 0. 00
0.00 0.00
0 .00 0.00
0.00 0. 00

CRCSS SECTION
DESCRIPTION



TPIPE VER IF ICAT ION NI-TPIPE PROB. 0f2 RAGILES X2159 PAGE NO. 9

F RE QU EN CY A NA L YS§IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQUATIONS............................ 84
HALF BANDWIDTH OF STIFFNESS...........................24
NUMBER OF EQUATION BLOCKS........................... 2
NUMBER OF EQUATIONS PER BLOCK........................43
NUMBER OF MODES REGUIRED.(EST.)...................... 5
C UT-OFF FREQUENCY................................. 200.00
TOTAL MODES TO CUT-OFF FREQUENCY.....................12
NODAL WT./GEN. MASS PRINT CODE (MWPRNT)..............0

PRINT NODAL UT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. PASS PRINT 1
SUPPRESS NODAL UT. SUMMARY PRINT =2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 1S CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 4372
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT*9 THE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD...

NUMBER OF NODAL POINTS (NUMNP)......................18
NUMBER OF DYNAMIC NODAL RESTRAINTS (NODREA).. 24
NUMBER OF NON-GLOBAL NODES (NNG).*.............0
NUMBER OF MODES (NM)............................. 5
NUMBER OF EQUATIONS PER BLOCK (NEQB)........ 43
NUMBER OF SPECTRAL CURVES INPUT (NSC)...............1I
NUMBER OF MODAL TIME STEPS (NT)................. 100
NUMBER OF FORCING FUNCTIONS (NFN)....................I

EMPLOYING THE ABOVE PARAMETERSTHE FOLLOWING VALUES FOR MTOT
ANDl CORE ARE ESTIMATED...

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYS IS.... 822 001466
TIME HISTORY MODAL............... 601 001131
STRUCTURAL PLOTTING.................. 539 001033
CREATE OR READ RESTART TAPE... 722 0013212



0
TPIPE VERIFICATION NI-TPIPE PROB. #2

NO0D AL W E IG HT S UM MAR Y

0
PAGE NO. 10RAGILES X2159

NODE
NAME

RESTRAINT
CODE

x
TRANSLAT ION

17. 272
17.*272
17. 272

.17. 272
16.720

3 .454'
16.*720

3.*454
3.*454

16. 720
3.*454

16.*720
3.*454
3.4 154
0.000
0.*000
0.*000
0.000

Y
TRANSLATION

17. 272
17.2 72
17.2 72
17.2 72
16. 720
3.454

16.720
3.454.
3.454

16.720
3.454

16. 720
3.454
3.454
0.000
0.000
0.0 00
0.000

z
TRANSLATION

17.272
17.272
17.272
17.272
16 .720
3.454

16.720
3.454
3.454

16.*720
3.454

16 .720
3.454
3.454
0.000
0.000
0.000
0.000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000



0
TPIPE VERIFICATION

FIREQ0U ENC Y

SUBSPACE NO. MODES
GROUP IN GROUP

Nl-TPIPE PROB. #2

D IS TR I BUTIO 0N

LOWER BOUND
HERTZ EIGENVALUE

0. 000 0.
41.458 .6785E+05

RAGILES X2159

BY G RO0UP

UPPER BOUND
HERTZ EIGENVALUE

41.458 .6785E+05
43.301 .7402E+05

PAGE NO. 11



TPIPE VERIFICATION Nl-TPIPE PROD. #D2 RAGILES X2159 PAGE NO. 12

F R E QUE NCY A ND CO0N VER G E NCE D A TA - S U BS PA CE IT E RA TIO0N

GROUP NO.
MODES

ITERA- SHIFT
TIONS EIGENVALUE

1 4 21 .339268E+05

MODE CIRCULAR
FREQUENCY
(RAD/SEC)

1 54.7389
2 55.3312
3 110.0052
4 253.6323

FREQUENCY PERIOD FREQUENCY
(HZ ) (SEC) TOLERANCE

8. 7120
8. 8062

17. 5079
40.3668

.1 148

.1136

.0571

.0 248

.5216E-08

.4 180OE-07

.11 54E-12
.6821E-08

MODE
TOLERANCE

.2984E-03

.8541E-03

.4497E-06

.3434E-0 4

/IK*O// //K'.I-EIG
2 *M*#.//

MAX

.5741E+ 03

.5868E+03

.2424E+04

.1 359E. 05

.6791E-01

.2458E+0 0

.5 15 1E-03

.2056E*00

2 4 3 .709378E405 5 261.5465 41.6264 .0240 .6807E-14 .2556E-08 .1446E+05 .185DE-04 .1428E+00

K0OF
MAX NORM

.7062E-01
-.2536E40 0
.326 3E+03
.6794 E +04



TRIPE. VERIFICATION NI-TPIPE PROB. #2

0 0
PAGE NO. 13RAGILES X2159

G E NE R AL IZED M A SS M A TRI X

I
1.00000

.00000
.00000
.0 000 0

-. 00000

2
.00000

1 .00000
.00000

-. 000 00
.000 00

3
.00000
.00000

1.00000
.00000
.00000

.004
-. 00000
-. 00000
1.*00000

-. 00 000

5
-. 00000o
.00000o
.00000o

-. 00000o
1.00 c00

MAXIMUM VALUE OF OFF DIAGONAL TERMS = .721E-06
MODE SHAPE NUMBER.. 5
ROW NUMBER. .. .. .. ... 4

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN DIAGONAL AND 1 .35527E-13
MODE SHAPE NUMBER.. 3



TPIPE VERIFICATION Nl-TPTPE PROB. #2
0

PAGE NO. 14RAGILES X2159

F R EQU EN CY E RRO0R E ST I MA TE SU M MAR Y - S U BS PA CE I T ER ATIO N

CONDITIONING NUMBER .5190E406

SUMMARY OF WARNINGS

-NONE-



0
TPIPE VERIFICATION NI-TPIPE PROB. #f2

P IP I NG S YS T EM MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ....

NODE
NAME

0
PAGE NO. 15RAGILES X2159

S H A P E S (LOWEST 5 MODES PRINTED)

8.7120 MAX. NORMALIZING COMPONENT.........1.92055

* NODAL TRANSLATIONS ****
X Y 7

-. 49850
-. 49850
-49850

-. 49850
-. 9999 0

-1.*00000
-. 99990
-. 99991
-. 99991

-. 99990
-1.00000

-. 99990
-. 9999 1
-. 99991

0.00000
0.00000
0.00000
0.00000

-. 0 0107
.00107
-0 0107

- .00107
--0 02 12
-. 0 02 12
-. 00212

.00386
-. 00386

.00212

.0 02 12

.0 0212
-. 0 0386
.0 0386

0.00000
0.00000
0.00000
0 .0 0000

.00001

.00001
.00001
.00001

-. 00000
-. 00000
-. 00000

.00002
-. 00002
-. 00000
-. 00000
-. 00000

.00002
-. 00002
0.00000
0.*00000
0.*00000
0.*00000

*.**** NODAL ROTATIONS *****

XX YY ZZ

-. 00000
-. 0000 0
-. 00000
-. 0000 0
-. 00000
.0 000 0

- .0000 0
-. 00000
-. 00000
- .0 000 0
.0 000 0

-. 0 000 0
- .0 000 0
-. 0 000 0
0.00000
0.00000
0.00000
0 .00000

-. 0 00 00
'.0 00 00
.00000
.00000
.0 00 0

-. 00000
- .00001
.00000
.00000

-. 00001
-. 00000
.0 00 01

-. 0 0000,
- .000 00
0 .000 00
0 .000 00
0 .0 00 0
0.00000

. 014 E5

.014 ý5

. 014 E5

.014 55

.002A1

.00241

.00241
-.000 37
-. 00037

.00241
.00241
.00241

-. 0002~7
-. 00037
0.00000o
0.000 00
0.*00000o
0.00000o

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. #2 RAIE l5PGEN. 1

P IP I NG S YS TE M MO0D E

MODE SHAPE NUMBER .. .
FREQUENCY (HZ) ......

NODE
NAME

S H A P E S (LOWEST 5 MODES PRINTED)

8.8062 MAX. NORMALIZING COMPONENT.... 1.91718

**NODAL TRANSLATIONS A***

X Y Z

-. 0 00 03
-. 00003
-. 00003
-. 0 0003

.00001
.00001
.0 00 02
.0 0002
.0 000 1
.0 000 1
.00001
.00002
.00001
.00001

0 .0 0000
0.00000
0.0 0000
0.00000

.00175

.00175
-. 00175
-. 0 0175
-. 00346
.0 0000
.00346
.00346
.00346
.00346

-. 0 00 00
-. 00346
-. 00346
-. 00346
0 .0 0000
0 .0 0000
0.00000
0.00000

.50432

.50431

.504 32

.50431

.999 66
.99966
.99966

1.*00000
1.*00000

.999 66

.99966

.99966
1.*00000
1.00000
0. 000 00
0.00000
0.*00000
0. 000 00

***** NODAL ROTATIONS **~**

XX YY ZZ

.01465

.0 146 5

.01465

.01465

.00198
-. 00012

.00198

.00198
.00198
.00198

-. 00012
.00198
000198
.00198

0 .0000 0
0.00000
0.00000
0 .0000 0

-. 0 00 01
.0 0001-
.0 00 01

-. 0 0001
-. 00002

.00001
-. 0 00 02
-. 00003
.0 0003
.0 0002

-. 0 00 01
.00002
.00003

-. 0 0003
0.0 00 00
0 .000 00
0.*00000
0.00000

-. 00000o
-. 00000o
-. 000 00
.000 00

-. 00000o
-. 000 00
-. 000 00
.000 00

-. 000 00
-. 00000o
-. 00000o
-. 00000o

.000 00

.00 00 c
0.000 00
0.000 00
0.000 00
0.000 00

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

RAGILES X2159 PAGE NO. 16



TP IPE VERIFICATION N1I-TP IPE PROB. #2 RGLEX25PAEN. 
7

P IP I NG S YS TEM MO0D E

MODE SHAPE NUMBER .. .
FREQUENCY (HZ)....

3
17.5079

**NODAL TRANSLATIONS ****
X Y 7

-. 3622 1
-. 36221

.3622 1

.3622 1

.6213 1

.00000
-. 62131
-. 62133
- .62 133
-. 62131

.00000

.62131

.62133

.6 2133
0. 00000
0.00000
0 .0 0000
0.00000

.00069
-. 00069
.0 00 69

-. 00069
-. 00136
.0 00 00
.00136
.0 02 10

-. 00210
-.00 136
-.0 0000
.00136
.0 02 10
-.002 10
0 .0 0000
0 .000 00
0 .000 00
0 .000 00

.58257
-. 58257
-. 58257

.58257

.99998
1 . 00000

.99998

.37094
-. 37094
- .99998

-1.*00000
-. 99998
-. 37094

.37094
0.*00000
0.00000
0.*00000
0. 000 00

S H A P E S (LOWEST 5 MODES PRINTED)

MAX. NORMALIZING COMPONENT...

***** NDDAL ROTATIONS .*****

XX YY ZZ

.01481
-. 01481
-. 01481

.01481

.00111
-. 00016

.00111

.00041
-i.00041
-. 00111

.00016
-. 00111
-. 00041

.00041
0.00000
0.00000
0.00000
0.*00000

.0 3625

.0 3625

.0 36 25

.0 36 25

.0 7150

.07221

.0 7150

.0 73 84

.07384

.07150

.0 7221

.0 7150

.0 73 84

.0 73 84
0.0 0000
0 .000 00
0.00000
0 .000 00

.00920

.00920
-. 00920
-. 00920
-. 000 68
-. 00000o

.00068
-.000 28
-. 000 28
.00068

-. 00000o
-. 00068
o00028
.00028

0.000 00
0.00000o
0.00000
0.00000o

NODE
NAME

1.66520

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

RAGILES X2159 PAGE NO. 17



TPIPE VERIFICATIO N Nl-TPIFE PROB. 42

0
RAGILES X2159 PAGE NO. 18

P IP IN G S YS T EM MO0D E

MODE SHAPE NUMBER . '
FREQUENCY (HZ)..........40.3668

NODAL TRANSLATIONS ****

X YZ

-. 9997 9
.99994

1.00000
-o99983
-. 00061
-. 0 0061
- .0 0061
-. 00024

.00018

.00055

.0 0055

.00055

.00018
-00024

0.00000
0.00000
0.*00000
0.00000

-. 0 00 10
-. 000 10
-. 00010
-. 0 0010
-. 0 0020
-. 0 0020
-. 00 020
-. 10 176
-. 10176
-. 0 0020
-. 0 0019
-. 0 00 19
-. 10176
- .1 0176
0 .0 0000
0.00000
0.00000
0 .0 0000

-. 00000
.00006
.00004
.00009

-. 00002
-. 00002
-. 00002
-. 00.002
-. 00002
-. 00002
-. 00002
-. 00002
-. 00002
-. 000 02
0.000 000
0.00000
0. 000 00
0.*00000

S H A P E S (LOWEST 5 MODES PRINTED)

MAX. NORMALIZING COMPONENT.........2.36273

***** NODAL ROTATIONS *****
XX YY ZZ

-. 00000
- .0000 0
-. 00000
-. 00000
-. 0000 0

.0000 0

.0000 0
-. 0000 0
-. 0000 0
-. 0000 0

.0000 0
-. 0000 0
-. 0000 0
-. 0000 0
0 .0000 0
0.00000
0 .0000 0
0.00000

-. 0 0000
.00000

-. 0 00 00
.00000
.0 0000
.00000

-. 0 00 00
-. 00000
.0 00 00
.0 00 00
.0 00 00

-.0 00 0
- .0 0000
.0 00 00

0.0 00 00
0.0 00 00
0 .000 00
0.0 00 0

.00347
-o00347
-. 003 47

.00347
-. 017 15
-.017 15
-. 01715
-. 006.'4

.00634

.01715

.01715

.01716

.006 Z4
-. 00634
0.000 00
0.000 00
0.00000o
0.00000o

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NODE
NAME

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
IS



TPIPE VER IF ICA TION Nl-TPIPE PROB. #2

P I P ING S YS T EM MO0D E

MODE SHAPE NUMBER ... 5
FREQUENCY (HZ)*..*... 41.6264

NODE
NAME

1
2
3

5
6
7
8
9

10
11
12
13
14
15
16
17
18

**NODAL TRANSLATIONS *.**

X Y Z

.00002
-. 00002
-. 000 02

.00002

.00000

.0 00 00

.0 00 00

.00000
-. 0 00 00
-. 0 00 00
-. 0 0000
-. 0 0000
-. 00000
.0 0000

0.00000
0.00000
0 .00000
0.00000

-. 0 0003
-. 00003
-. 00003
-. 0 00 03
-. 0 00 06
- .056 97
-. 00006
-. 0 00 06
- .00006
-. 00006
-. 05697
-. 00006
-. 00006
-. 0 00 06
0 .000 00
0.0 00 00
0.00000
0 .000 00

-1.*00000
-1 .00000
1.00000
1.*00000

. 00041
-. 00000
-. 00041
-. 00041
-. 00041
-. 00041
-. 00000

.00041

.00041
. 00041

0.*00000
0.00000
0.*00000
0. 000 00

0 0
PAGE NO. 19RAGILES X2159

S H A P E S (LOWEST 5 MODES PRINTED)

MAX. NORMALIZING COMPONENT.........2.36453

***** NODAL ROTAT IONS *** **
XX YY ZZ

-. 00247
- .00247

.00247

.00247
-. 01318
- .0000 0

.01318

.0 1318

.01318

.01318

.0000 0
-. 01318
-. 01318
-. 01318
0.00000
0. 00000
0.00000
0 .0000 0

.00000
-. 0 0000

.00000
-. 0 00 00
-. 0 00 00
.0 0000
.00000
.0 0000

-. 00000
-. 000 00
.0 0000
.00000
.0 00 00

-. 00000
0 .000 00
0.0 00 00
0.00000
0.00000

-. 00000o
.000 00
.000 00

-. 00000o
.000 00
.000 00
.000 00
.000 00

-. 00000o
-. 000 00
-. 00000o
-. 000 00
-. 00000

.000 00
0.000 00
0.000 00
0. 000 00
0.000 00

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION NI-TPIPE PROB. #2

S PE C TR AL C U RVE D A TA

IDENT NUMBER ...
CURVE TITLE .. .. .. ..
CURVE TYPE ......
CURVE SCALE.........
NUMBER OF POINTS .

0
PAGE NO. 20RAGILES X2159

1

PERIOD VS. ACCELERATION
LINEAR

11

POINT PERIOD ACCELERATION
(SECS) (G)

.0017

. 0286

. 0580

.0710

.0910
* 1140
. 1410
.1720
.20 00
.2500
.3230

.3753

.9834
2.0057
2.0057
1.1387
3.0745
3.0745
1.8116
2.2541
2.2541
1.0352

***COMMENT ***

R.C.OIVIDED BY 386.4



0
TPIPE VERIFICATION N1-TPIPE PROB. N2 RAGILES X2159

MO0D AL PA RTI C IP A TIO0N FA C TOR S

MODE PARTICIPATION FACTORS
NUMBER X DIR Y DIR Z DIR

1 -. 607 .000 .000
2 -. 000 -. 000 .607
3 -. 000 -. 000 -. 000
4 .000 -. 009 .000
5 .000 -. 002 .000

0
PAGE NO. 21
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WPIPE VERIFICATION N1-TPIPE PROB. #2

0
PAGE NO. 22RAGILES X2159

R ES PO0N SE S PE C TR UM A NA LY S IS

T ITLE.................... o....
F ILE LABEL...................
SPECTRAL CURVES

X-DIRECTION................
Y-DIRECTION............ o...

Z D RECTIO...............
CURVE SCALE FACTORS

X -SCALE-..................*
Y-SCALE.......... .o........
Z-SCALE....................

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE*......
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION ....
HOR IZONTAL ACCELERATION-.

SAVE RESULTS PARAMETER ...

RESPONSE SPECT.
GILES

1

1.000
.667

1. 000

VECTORIAL SUM
MODIFIED NRC 10 PERCENT METHOD W17H FR= .1

0
0
0



TPIPE VERIFICATION

AP PL I ED S P

FREQUENCY PERIOD
NUMBER (SEC)

1 .115

2 .114

3 .057

4 .025

5 .024

NI-TP IPE

EC TR A

ZONE
NUMBER

PROD. #f2

L AC CE L

X TRANS

3.075

3.037

1.*975

.897

.880

RAGILES X2159

E R A TI0N SU MFA R Y

SPECTRAL ACCELERATIONS (G)

Y TRANS Z TRANS XX ROT

2.050 3.075

2.025 3.037

1.317 1.975

.598 .897

.587 .880

0
PAGE NO. 23

RESPONSE SPECT.

YY ROT ZZ ROT



TPIPE VERIFICATION N1-TPIPE PROB. 0f2

NO0D AL A CCE LE RA TIO N S

NODE ****** ACCELERATIONS *******

NAME X-GLOBAL Y-GLOBAL Z-GLOBAL
(G) (G) (G )

1 * 1.786 .010 1.784
2 * 1.786 .010 1.784
3 * 1.786 .010 1.784
4* 1.786 .010 1.784

5 * 3.581 .020 3.536
6 * 3.582 .008 3.536
7 * 3.581 .020 3.536
a * 3.581 .026 3.537
9 * 3.581 .026 3.537

10 * 3.581 .020 3.536
11 * 3.582 .008 3.536
12 * 3.581 .020 3.536
13 * 3.581 .026 3.537
14 * 3.581 .026 3.537
15 * 0.000 0.000 0.000
16 * 0.000 0.000 0.000
17 * 0.000 0.000 0.000
18 * 0.000 0.000 0.000

RAGILES X2159

******* THRESHOLD
VERTICAL EXCEED

(G )
.010 YES
.010 YES
.010 YES
.010 YES
.020 YES
.008 YES
.020 YES
.026 YES
.026 YES
.020 YES
.008 YES
.020 YES
.026 YES
.026 YES

0.000 YES
0.000 YES
0.000 YES
0.000 YES

PAGE NO. 24

ACCELERATIONS *******
HORIZONTAL EXCEED

(G )
2. 524 YES
2.524 YES
2. 524 YES
2. 524 YES
5. 033 YES
5.033 YES
5. 033 YES
5. 033 YES
5. 033 YES
5. 033 YES
5. 033 YES
5. 033 YES
5.033 YES
5. 033 YES
0.000 YES
0. c0o YES
0.000 YES
0. coo YES

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION N1-TPIPE PROB. #2

NOD0A L D ISP LA CE ME NT S

NODE
NAME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

TRANSLATIONSNODAL
x

.2303
o2303
.2303
o2303
.4618
. 4619
. 4618
o 4618
.4618
. 4618
. 4619
.4618
.4618
.4618

0.0000
.0.0000
0.0000
0.0000

z
.225 1
.22 51
.2251
.2251
.4462
.4462
.44 62
.44 64
.4464
.4462
.44 62
.44 62
.4464
.44 64

0.0000
0.0000
0 .0000
0.0000

S
PAGE NO. 25RAGILES X2159

xx
.0 065 39
.006539
.006539
.006539
.000886
.0 00 053
.0 008 86
.0 00886
.0 008 86
.000886
.0 00 053
.000886
.000886
.0 00 886

0.0000 00
0.000000
0.000000
0.000000

RESPONSE SPECT.

NODAL ROTATIONS
Y y

.000007

.000007

.000007

.0 0000 7

.000015

.000003

.000015

.000014

.000014

.0 00 015

.000003

.0 00 015

.000014

.000014
0.000000
0.000000
0.000000
0.*000000

Uz
.006121
.006121
.006 721
.006721
.001 113
.001 113
.001113
.000 172
.000 172
.001 113
.001 113
.001 113
.000 172
.000 172

0.000000
0.000000
0.000000
0.000000

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

y
.0013
.0013
.0013
.0013
.0025
.0010
.0025
.0033
o0033
-0025
.0010
.0025
.0033
.0033

0. 0000
0.0000
0.0000
0. 0000



0
TPIPE VERIFICATION

F R E UE NC Y

FREQUENCY SPACING
NUMBER NUMBER

NI-TPIPE PROB. N92

S PA C ING NR C

FREQUENCY
(CPS)

8.7120
8.8062

17.5079
40.3668
41.6264

RAGILES X2159

10 PE RC E NT M E T HOD

PAGE NO. 26



0
VERIFICATION N1-TPIPE PROS3. 92

E M E M BER ST7R ES SE S

RAGILES X2159

RESPONSE SPECT.

0
PAGE NO. 27

PIPE
NAMHE

2*
2*

3*
3*

4*
4*

5*
5*

6*

76

7*

9*
9*

10*
10*

11*

12 *
12 *

13 *
13

14*
14*

15
15

SECTION
DESCRIP

PIPE NODAL PT
TYPE NAME-END

15 -1

1 -
7 -J

7 -1
6 -J

6 -1
5 -J

5 -1
4 -j

4 -1
18 -j

16 -I
2 -J

2 -1
10 -J

10' -1

12 -J

12 -1
3 -

17 -J

12 -I
13 -j

13 -1
14 -J

14 -1
5 -J

LOCAL X
FORCE

766.49
766.49

766.32
766.32

7.33
7.33

7.34
7.34

766.19
766.19

766.36
766.36

766.36
766.36

766.19
766.19

7.34
7.34

7.33.
7.33

766.32
766.32

766.50
766.50

18.93
18.93

6.56
6.56

18.93
18.93

LOCAL Y
FORCE

109.29
109.*29

78.47
78.47

468.*73
468.73

468.*70
468.70

78.*47
78.47

109.29
109.29

109.29
109.*29

78.46
78.46

468.70
468.70

468.73
468.*73

78.47
78.47

109.*29
109.29

297.*26
297.26

297.*26
297.26

297.17
297.17

LOCAL X LOCAL Y LOCAL Z SENDING INTENLOCAL Z
FORCE

108.25
108.25

77.45
77.45

12.75
12.75

12. 74
12. 74

77.46
77. 46

108.24
108.*24

108. 24
108.24

77.46
77o.46

12o75
12.75

12.15
12.75

77.45
77o45

108. 25
108o25

13.45
13o 45

1lo 23
1 *23

13.A44
13.144

MOMENT

2.*11
2.11

2.11
2.11

.089

.08

.08
OR8

2.11
2.11

2.11
2.*11

2.11
2.11

2.11
2.11

.08

.08

.08

.08

2.11
2.11

2.11
2.11

.04

.04

.04

.04

.04

.04

MOMENT

5135.40
276.97

276.97
4042.60

73.95
36.02

36.02
73.93

4042.73
276.87

276.87
5135.31

5135.28
276.84

276.84
4042.76

73.94
36.02

36.02
73.97

4042.63
276.95

276.95
5135.38

74.82
53.45

53.45
53.47

53o47
74.79

MOMENT

5229.05
235.68

235.68
4049.90

4042.*65
.56

.56
4042.70

4049.68
235.*65

235.65
5229.10

5229.08
235.63

235.63
4049.*63

4042.*72
.56

.56
4042.*66

4049.94
235.*70

235.70
5229.06

4050.00
1486.15

1486.15
1486.49

1486.49
4049.61

STRESS

13072.95
648.70

648.*70
10206.88

7212.*12
64.25

64.25
7212.21

10206.75
648.53

648.53
13072.90

13072.85
648.47

648.47
10206.74

7212.*25
64.25

64.*25
7212.15

10206.96
648.69

648.69
13072.94

7225.27
2652.*58

2652.58
2653.18

2653.18
7224.*56

TPIPE

P IP

FACTR

1.*00
1.*00

1.*00
1.*00

1.00
1 * 0

1.*00
1.*00

1.*00
1.*00

1.00
1.00

1.00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.00

1.*00
1.*00

1.*00
1.*00

1 * 0
1.*00

1.*00
1.*00



0
TPIPE VERIFICATION Nl-TPJPE PROB. #2 RAGILES X2159

P I P E M E M B E R S T R E S S E S (CONTINUED) RESPONSE SPECT.

PIPE PIPE NODAL PT SECTION LOCAL X LOCAL Y LOCAL Z
NAME TYPE NAME-END DESCRIP FORCE FORCE FORCE

16 * 7 -I 18.93 297.26 13.45
16 * 8 -J 18.93 297.26 13.45

17 * 8 -I 6.56 297.26 1.23
17 * 9 -1 6.56 297.26 1. 23

18 * 9 -1 18.93 297.17 13.45
18 * 10 -1 18.93 297.17 13.45

PAGE NO. 28

LOCAL X
MOMENT

. 04

. 04

. 04

.04

.04

.04

LOCAL Y
MOMENT

74.81
53.45

53.45
53.46

53.46
74.80

LOCAL Z
MOMENT

4049.97
1486.14

1486.14
1486.48

1486.48
4049.58

BENDING
STRESS

7225.22
2652 .56

2652.56
2653.16

2653.16
7224.51

INTEN
FAC TR

1.00
1.*00

1.*00
1.*00

1.00
1.*00



TPIPE VERIFICATION N1-TPIPE PROB. #92 RAGILES X2159

M AXI M UM P IP E M E M BER S TR E SSE S

PIPE NODAL PT BENCING
NAME NAME-END STRESS(PSI)

1- I * 15-I 13072.95

2- 12 * 17-J 13072.94

3- 6 * 18-1 13072.90

4- 7 * 16-1 13072.85

5- 11 *12-1 10206.96

6- 2 * 7-J 10206.88

7- 5 * 5-1 10206.75

8- 8 * 10-1J 10206.74

9- 13 * 12-1 7225.27

10- 16 * 7-I 7225.22

S0
PAGE NO. 29

RESPONSE SPECT.



0
TPIPE VERIFICATION NI-TPIPE PROB. #f2 RAGILES X2159 PAGE NO. 30

P IP IN G S YS TE M RE A CTIO N S

NODE
NAME

15
16
17
18

SUPPORT
CODE

x
FORCE
109.*29
109o*29
109.*29
109.*29

Y
FORCE
766.49
766.36
766.50
766.36

RESPONSE SPECT.

z
FORCE
108 .25
108 .24
108 .25
108 .24

x
MOMENT
5135 .40
5135.28
5135.38
5135.31

MOMENT
2.11
2.11
2.11
2.*11

z
MOMENT
5229.05
5229.*08
5229. 0(
5229. 10

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL



BENCHMARK
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0
DATE D7/20181

0 DO DDOGOG Il 111111 122222222223333333333444444444555555555566E666E 6667777777777S CAR.
12 34f567S8 123'4,5789012345678 9012345 67890 12 34567 890 123456769 0123 45 678 90 1234 56789 0 NUMBER

TPIPE VERIFICATION Nl-TPI PE PROB* V13 RhGILES X2159
TSI 41 Y NONE PLTPIP3 TTTRAG 441

6 21 1 1 1 2D
101003o 01100 0 1 1 10 .01 100 190

CO 1
C02

Q C03
c 34

C05
C06

1
2

4 C02
5 C03
8 C04
9 C05
5 17
0 21

0.0
54.450

36.3
36.3
36.3
36.3
36.3
36.3

0.0

0.00
21. 264
87.036

108.3
108.3
224.6

123 .936
145.2
145.2
145.2
145.2
145.2

DWHEELER
11 336.4

00
0.0
0.0
0.00

21.264
225.1
97.8

ITIT 1
2
3

54.150 145.200

10
I1I
12
13
14
15
16
17
18
19
20

~ 21
15

FLEX

9
11

15

108.300
10 8.300
108. 300
108. 300

108 .300
138.3H0
148 .3 00

145 .200
145.200
145 .200
145 .200

236.000
290.000
145 .20 0

56.800
71.30 0
97.8 00

118. 30 0

225.100
225. 100
97.800 586 .5552

224.600 145.200 20.000
-. 5025189 .5025189

2 17
1 21

97035265

RR 0 .10 DE11RRO .100E1I1RR0. 10OE 11 RRR IGID RRRIGID RRRIGID
RRO.100E09

RRO.100E09
RR0 .100E05

RR*0OE05
RRO.100E09

1 24.0E06
1' 7.288 .241 2.179

350.0

8 9
9 10

10~ 11
11 12

DAE0/2~1 TIME 11.31.38. PAGE 1 OF 2



DATE 07/2V/82
S

TIME 11.31.38*
0

PALE, 2 DF 2

DDID10l0111 1111111222222222233333333.334444444,44555555555566666666s771177717778
12345678901234567890123456789Dl2345678901234567890123456789012345678901234567890

13

15

17
1 8
19

.1 698E-32
.2 86OE -2 1

.710CE-01
* 9IflE-02
.13140E-00
.1 41DE-DO

*1203E-3,0

.. 25t3GE-00

.323DE-0O
D 1

12 13
13 14
14 15
15 16
16 17
12 18
18 19
19 20
20 21

11
.37525EB8OReCeDIVIDED BY 386.4
.98343665
2 .C056936
2.0656936
1.1387164
3 .07A5342
3 .07 4t5342
1 .El15S42
2.2541408
2.2541408
1 .,Z351967

1 1 1.0.6667 1.0

CARD
N UM BE R

Gm RESPON~SE SPECT.ZILES
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pppppppppppppppppppp FFFPFPPPPPPPP PPPPPPP ppppppppppppp plpppppppppppp
ppp PPP PpP ppp ppp PpP PPP

ppp ppp ppp PPP npp PPP ppp
ppp ppp ppp ppp Ppp PPP PPP

ppp ppp ppp ppp PPP ppp PPP
PpP PpPPPPpPPPpPP PPP ppPPPPPPPpPPP PPPPPPPpPp

ppp ppppppppppppp ppp PPPPPpPPPPPpp PPPPPPPpPP
PpP PPPPPpPPPPPPP PPP PPpFlPPPPPPPPP PPPPPPPPPP

ppp ?;PP ppp PPP ppp
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DEVELOPED JOINTLY BY

PM6 SYSTEMS ENSInEERING TENNESSEE VALLEY AUTHORITY
SAN FRANCISCO4 CALIFCRNIA9 USA KNOXVILLEv TENNESSEE9 USA

1976

VERSZON 444 MAY 19 1581

EXECUTED AT 11*31*50* ON 07/20/Sl



0
TPIPE VERIFICATION

rsi 41 Y
Nl-TPIPE

MONE
PROB. *#3

PLTPIP3
RAGILES X2159

TTT9RAG 441

0
PAGE NO. I

DWI-EELER
P J 0G RA M CONýT RO0L I NFO0R M AT 1 0

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL PONS...,.**,*~6
NUMBER OF ?NOVAL PCINTS,..o.9.......,**** 21
NUMBER OF tNORGLOBAL C30RDINATE SYSTEMS.***.* I
NUMBER OF ADDITIONAL SUPPORT TYPES.*.*** ... * 0
NUMBER OF MATEPIAL PROPERTY TYPES~.9-..o.... 1
NUMBER OF PIPE CROSS SECTION TYPES .... ..... * 1
NUMBER OF SPECIAL COMPONENT CRCSS SECTIONs.. 0N04EIR OF PIPE 20
NUMBER OF SPECIAL CONNECTIONS-,......* 0
RUMBER OF SPECIAL CG-GEýS.o..
NUMBER OF DYNAMIC SPRINGS ........ **,** 0MUBER OF FLJLTIPLE EXCITATIGN 2DNESoo......w 0UNITS OF LENGTH AND WEIGHT.*.......o.oo*....CONSISTENT

G RAITY...................386.40
NODAL POINT COORDINATE CHECK OPTION.******** NO

PROBLEM DEFINITION

EXECUTION NODE= i1 oi cu
1= STRUCTURAL DEFINIITION IS FRZ DATA CARDS
0= NORMAL BATA CHECKIvG RUM~
1= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSTPROCESSING REQUESTED
0= NJO THERMAL IRANSIEVT RESPON~SE EXECUTION REQUESTED

ANALYSIS*TYPESO01100) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REGESTED .......
%UtýBER OF SPRING SUPPORTS IN DY,"4M MODILL
RIMMWRU PERICD OF MHIGEST OESC..
RANITUX FREQUENCY FOR VCDE PR1NTOUTcI-Z~o

RESPONSE SPECTRUM ANALYSIS
.NUMBER OF SPECTRAL CURVES TO BE INPUT....
NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PROGRAM STORAGEo*o...... 0 .a**oeo* 90.00

RESTARTr TAPE SEWERA.TION OPTION.. NONE RlýCUESTED

0
.0100
1~O.O

1
1



TPIPE VERIFICATIONJ NI-TPIPE PIROB& 53 RXSILES X2159 PASE xlD. 2

CO0N TRO0L POI N T S P EC I FIC ATI10N

CONTROL I-TAN
MEAKE POINT

C0 2
CD 3
C04
CD 5
C36

*CURVE POINTS* J-TA1N CURVE ******** COORDINATEIS ******* COMMENT
I-EMND J-EUD PDIU4T RADXUS X-GLOBAL Y-GLOEAL Z-GLCBAL

36.300
36.30 0
36.*300
36.300
36.300
36.300

0.00
21.26
87.04

1 08030
108030
224.6C

123.94
145.23l
145.20
145.20
145.20
145.20

0.00
0.n0
0.00

21o26
225.10
97.08



TPIPE VERIFICATION Nl-TPIPE PROS. #3

NODD AL P 0I1 NT D E FI NI TIO N

* NODAL NODE COORDINATES ~.-
POINT NAME X-GLOBAL Y-GLOBAL Z-GLOBAL

2
3

5
6

10
15
12
13

19
20
21

8.00
0.00
0.00

10.63
3 6. 3IL
54.15
72.00
97.67

10S.30
10 A,.3 0
108 .3D
105.30
108nS.30
108030
1ca. 30
1 J1*3.3
1083.3
148.30
188. 30
224.60
224.60

0.00
54.45

108.90
134.57
145.20
145.20
145.20
145.20
145.20
145 .20
145.20
145.20
145.20
145 .20
181.50
236.C0
290*00
145 .20
145 .20
145 .20
145.20

*0.000

0.00
0.00

0.00

10.63
36.30
56.*80
77.30
97.S0

118.30
13sbso
225.10
225.10
225.10

97.80
97.80
61.50
20.000

RAGILES X2159

LWKPED DATA
WEIGHT SOURCE

0.0
C.0
0.0
0.0
0.0
0.0
0.0
0'..0
0.0
0.0
0.0
0.0
0.00

0.0
0.0
0.0

586*6
0.0
0.0
0.0

PAGE NO*

COKMENT

IINPT
INPT
CF.
CF
CF.
I NPT
CF.
CF
C?
INIPT
lNPI
INPT
1INPT
CF
CF.
INlPT
INPT
I N~P T
c P
C P
IXPT



TPIPE VERIFICATION Nl-TPIPE PROB.

MAME K-* CN-GLOBAL XS-AXIS *

x y z

15 * -.5025 .5025 .7035

#3 RAGILES X2159

T E S YS TE A DE FI N ITIO 0N

DIRECTIOU COSIN~ES
~**NON-GLOBAL YS-AXIS ** '*NON-GLOBAL ZS-AXIS *

x y z x y z

*2921 .8646 -.4069 -.8137 0.0000 -*5812

0
PAGE NO, 4

CDRMEMI



0
TPIPE VERIFICATION N1-TPIPE PROB. 93 RAGILES X2159 PAGE? IVD* 5

OR T T YP E LIB R AR Y

RESTRAINTr C30ES ** CO!?NEWL
DYMAIKIC GR.AVITY THERMAL

S uP P

SUPPORT
TYPE

3

5

7

9
Is
11
12
.13

14
15
is
17

19
2 ri
21
22
23

25
.26
27
28
29

313
32
33
33
5 p
35
37
37
39
39

4*1
'*2
43

111111

111000
111 S00
111000
I1I1IE00l
111000
IIICie 10
111000
111000e
111000
1I 10 G r
1110000
110000av
110 000
110ue
110000

1010000

101000
10 1300C
101000

100000

100000u
11000
11000

11000
1.111.3
11000
1 00(09
10000
1 Coo0

1000
1c00
lboo
1000

0

111111
1 100C17
111000
110000
110000
101000
100000
.110001
11000
102000
10000
1000

0
128C09

110000
1C 0GO0

10000
10000

0
1 'T.1000C
100000

IhOuO
10000

1000
0

110000
100000
10000

0
11000
11000
10000
10 000G

0
10000
10000

110 00

10 0091

10000

111111
1119000
101000
110000
100000
101000
100000

110300
1000

10000
0

1000
0

110000
100000
100000

10000
0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
0
0

1000
0

1000
0
0

0



S 0
TPIPE VERIFICATION N1-TPIPE PROB. #f3 RAGILES X2159 PAGE NO&

NO0D AL POI N T R E S TRA I NT SP C IF I C TI10N

SLDPPOP.T RESTkAI#kED U0ODAL PC-InTS ** k**** ****.** RESIgAITiT CODES ***

TYPE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD

2 17& * * * * 1110D~1 111000 111000 1
1 21* .11 111 111

RESTRAINT SPECIFICATION* DEFAULT STIFFNESSES K(X),K(Y),K(Z)= 1.0E13 K(XX),K(YY)vK(ZZ)= 1.0E15

NO DE RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT '*RESTRAINT CDDES *** 190
NAME TYPE K(X) TYPE K(Y) TYPE K(Z) TYPE K (XX ). TYPE K(YY) TYPE K(ZZ) DYNAMIC GRAVITY THERMAL MOD

1 * RR 0.10CEI1 RR 0.100E11 * RR 0.0OoEll * RR RIGID *RR RIGID *RR RIGID * 222111 22211 222111 1
7 * ** RR 0.100E09 * * 2000 2000 2000 1
9 * RR 0.100E09 I 200000 200000 200000 1

11 * *RR O.100E05 * *** 20000 20000 20000 .~1

13 * *RR 0.100E05 * * * 200CC 20000 20000 1
15 * RR 0*100E09 * * * 200000 200000 200000 1



0
TpIPE VERIFICATION N1-TP I PE PROB.

M T E R IA L P RO10P E PTI E

WATERIAL COLD~ ELA~STIC POISSONs
NUMBER MODULUS RATIO

1 24a6300O.O 30

RAZILES X2159

THERMAL EXPANSION IfNTERU~AL PIPE
COEFFICIENT PRESSURE

0.000~0flfl350.0

PAGE ND* 7

TEMP ERATURE

DODO

NIOT ELASTIC rOKM~ENT
MODULUS

0



D 0
TPIPE VERIFICATION

P IP E M E M8E

DT SECTION OUTSIDE
M~UIBER DIAFETER

1 7*288

Nl-TPIPE

R R 0 S

UALL
THI CKN~ESS

*2410

PRO6. #83

S- S ECTI

AXIAL
AREA

5.34

RAGILES X2159

IZ) % TY PE S

SHIEAR FLEXURAL
AREA INERTIA

2.67 33.2

PAGE NO. 8

IN4PUT WEIGHT/
FLEXIBILITY LENGTH

SECTIDN
DESCRIPTION

2.18

0
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TPIPE VERIFICATION Nl-TPIPE PROB. #3

P I PE KME MBE R DAIT A

RAGILES X2159 PAGE Ngo 9

MEMBER * NODE NAMiE *

NAME I-END J-END

2
3

5

7

12
13
14
15
16
17
is
19
213

MAT SECT INTENS FACTOR
TYPE TYPE I-END J-END

1.000
1.000
1.137
1.137
1.000
1.000
1.137
1.137
1 C.000
1 .000
1.000
1.000
1.000
1.137
1.000
1.000
1.000
1.000
1.137
1.0000

1.9000
1.000
1.137
1 w137
1.000
1 .000
1.137
1.137
1 .000T~
1.000
1 .000
1.0000
1.000
1.137
1.000
1 .000
1.000
1 .000
1.137
1.000

REF
TER~P

70.3
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.60
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

,RELEASE CODE
I-END J-EhO

MEMBER CURVE **.***** INTERSECTION **'***

LENGTH RADIUS X-GLOSAL Y-GLOBAL Z-GLIDDAL

54.45

2F,.51

17.85
17.E5
2? .5l
28.51
20.'D
20.50
20.50
20950
713.5f0
57.02
54 .50;
54.00Of
40.00
40.00
57.*02
41.59

36.3DD
36 .300

36.300
36 .30 0

360300

36 .300

INTER MEMBER
ANGLE MURDER

1
2

BODO1 123.94 0.00 45.000 3
21.26 145.20 0.00 45.000 4

5
6

87.014 145.20 0.00 45.000 7
1OB.30 145.2D 21.26 45.000 8

10
11
12
13

108.30 145.20 225.10 90,000 14
15
16
17
1s

224.60 145.20 97.80 90.000 .19
20
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TPIPE VERIFICATION N1-TPIPE PROB. 93 RAGILES X2159 PAGE NO0 10

K E RBE R L EN G TH - DIIt E C T 10 4 [L F 0 KA T 1

MEMBER I NODE .5 NODE ý***UELTA
NAME NAME NAME x

1 * 1 * 2 * 0.00
2* 2 * 3* 0.00

3 * 3 * 4 * 10.63
4 * 4 * 5 * 25.67
5 * 5 * 6 * 17.85
6 * 6 * 7 * 17.85
7 * 7 * 8 * 25.67
8 * 8 * 9 * 10.63
9 . 9 * 10 * 0.00

10 * 1a * 11 * 0.00
11 * 11 * 12 * 0.00
12 * 12 * 13 * 0.00
13 * 13 * 14 * 0.00
14 * .14 * 15 * 0.000
15 - 15 * 16 * 0.00
16 * 16 * 17 * 0.00.
17 * 12 * 18 * 40.00
18 * 18 19 * 40.00
19 * 19 * 20 * 36.30
20 20 * 21 * 0.00

REES5ER LENGTHtS~**
y Z

54.45 0.00
54.45 0.00
25.67 0.00
10.63 0.00

0.00 0.00
0.00 0.00
0.00 10.63
0.00 25.67
0.00 20.50
0.00 20.50
0.00 20.50
0.00 20.50
0.00 70.50
36.30 36.30
54.50 0.00
54.00 0.00
&.Do 0~.00
0.0 I 8. v0
0.00 -36.30
0.00 -41.50

CPOSS SECTION
DESCRIPTION



FTRIPE V0ERIFICATION Ni-RP ARB L3 RYIE S5 PAG NO 11

OV~ERALL FROBLE R SIZE

TOTAL NUMBER OF EQUATIONS................ 114
HALF BANDWIDTH OF isFNS........... 1
N~UMBER OF EQUATION BLCS........... 2
NUMBER OF EQUATIONS PER BLDCK*&.....*9oooo..... 58
,NUMBER OF MODES REQUIRED.( EST*)......... 10
CUT-OFF FREQUENCY.v...... *.............. 100.00
TOTAL MOCES TO CUT-OFF FREOUEN CY99 .o*.v........ 16
NODAL WT,/GEF~. SASS PRILT CODE (RcPRkT).*****eo 0

PPIUT FKODAL WT. SUMMARY AND SEN. MASS = 0
SUPPRESS GEN. MASS PRINT = 1
SUPPRESS N~ODAL WT. SUHM4RAR PRIRT =2
SUPPRESS ROTH OF ABOVE PRIHITS = 3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOVASLE NUMPER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQ UESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 4564
FOR *KTOT*.,

STORAGE ESTIMATES

THE FOLLOWINC CONTROL PARAMETERS ARE EITfiER USER SUPPLIED OR
IktTERNALLY ESTIMATED ARE USED TO CALCULATE ES1IPFAJES OF Tf+E
MINIMUR VALUE OF *FMTOT., THE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD*.*.

NUMBER OF NODAL POINTS (NMP......... 21
NUMBER CF DYNAMIC NODAL RESTRAINTS CNODREEA).... 12
NUMBER OF NON-GLOBAL NODES (NNG)*.o..... o...... 1I
NUMBER OF MODES (M...........,. 10
NUMeER OF EQUATICNS PER BLOCK (NEQB)o~........, 58
NUMBER OF SPECTRAL CURVES fl.PIT (NSC)*.*...... 1
nUMBER CF PODAL TIME STEPS (9T........ 0
NU14BER OF FORCULG FUkCTIC1NS (NFk)..o~.......... 2

EMPLOYING THE ABOVE PARAMETERSTHE FOLLOUINS VALUES FOR MTOT
AND CORE ARE ESTIMATED...

XTGT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYSIS*.**.. 1076 002364
TIME HISTORY MODAL-*......... 1212 002274
STRUCTURAL PLOTTINGoe.v9*....... 967 001707
CREATE OR READ RESTART TAPE,.... 778 001412

TPIPE VERIFICATION Nl-TPIPE PROBo #3 RAGILES X2159 PAGE NOo



TPIPE VERIFICATION Nl-TPIPE PROB. #3

NOD0A L W E I GHT SU M MA RY

RESTRAINT x
CCODE TRAIXSLATJ[ON

NODE
N~AME

2
3
4

3
9

14

15
16
is

19

21

RAGILES X2159

y
TRANSIATIOU

59.323
118.647
90.385
62 .123
50.509
38. 895
5 0 . 50 9
62.123
53. 39 6
44.670
44.670
88.250
919.14 4
1380933
121.501
118.211

0.000
673o715
105. 7 03
10 7. 337

0.0000

PAGE NO* 12

z
TRAPUSLATIOU

59.323
118.647

90 .3EP5
62 .123
50.509
38.895
50.509
62.123
53.396
44.670
44.670
86.25C
99 .1~40

138 .933
121 .501
118 .211

O .C30
673 .715
10 5 .70 3
107.337

0.0000

59.323
119.647

S 0.3.95
62.123
50 .50 9
3'3 .8 95
50.509
62.123
53. 396
44.670
44.670
8 e, 25 0
9 9 . 1 4 4

138.933
121.5 01
118.211

0.000
673.115
105.703
107.337

0.000

000000

000*000

000000
0 00 0i00
0 CD0000
00000"0za

000000
000000
0 0010 00
1118~09
0s 0 il a
000000
DO Eý 0 3
111111



TPIPE VERIFICATION Nl-TPIPE PROB. 93 RAGILES X2159 PAGE iir* 13

F RE 0UE N CY DI1S TR I BU TI1ON BY G RO0U P

SUBSPACE NO. MODES
GROUP IN GROUP

LOWER BOUND
HEfRTZ EIGENV(ALUE

8.839
17.678
35o355

.3 084E# 04

.12 34 E.05

.4935E+05

UPPER BOUND
HERTZ EIGENVALUE

17.676
.35.*35 5
50.000

.1234E+05
.4935E+053
.9870E*05
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TPIPE VERIFICATIOU U1-TPIPE PROB. 43 FCGILES X2159

PASE knoh 14
F R EQU EN CY A ND CON V ER GE N CE D A TA - S U 8S P ACE IT ER A TIO0N

GROUP NO. ITERA- SHIFT
MODES TIONS EIGENVALUE

1 3 5 .771063E+04

2 4 4. .308425E+05

3 3 1 4 .740220E+05

FODE CIRCULAR
FREQUENCY
(RAD.'SEC)

1 58.8117
2 79.8E341
3 96.6182

4 111.8211.
5 135.7367
6 .157.6977
7 201.2795

8 239.1955
9 253.1679

10 307o2324

FREGUENCY
(HZ)

9.3602
12.7,360
15 .3773

17.7969
21.6 032
25.0984
32 .0346

38.0692
40*2929
4898975

PER.IOD FREQUENCY
(SEC) TOLERANCE

.1068

.01687

.0562

.0463

.0.398

.0312

.0263
.024 8
.0205

*4851E-07
.493&E-11
.2491E-1LD

*931DE-13
i6319E-13
.;1156F-11
920F65E-06

*691SE-13
0664SE-12
.6236E-09

MOVE2
TOLERANCE

.7171E-04

.106'4E-96

.1165E-06

o2516E-07
-64443E-07
.7431E-07
04923E-fl5

*1 809E-07
.4573E-07
*10 12E-04

2

.2418E+04
.7083r-+04
.9818EE04

.6760E+04

.1305EoD5

.2 23 0 E.05

.2764E+05

.2976E+05

.52 45 E.05

.4988E.+05

M1AX

.1275E+00

.5659E-03

.5934E-03

.1031E-0 3
.4531E-03
.1097E-02
*7346E-01

61620E-03
91278E-02
.21136E+00

9c*9 OF
MAX NORM

-.1715E*04
* 355 GE.03
-.2101E*03

-. 4152E+03
.1715E+04
..2416E*04
".2347E+03

-o9968E+03
-*66B2E.+04
.2638E+05



0
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G ENE R A LI Z ED M A SS -M AT RI X

1.090000
-. 00000

-. DO0000

-. 00000
a-.00D C00
.400000

2
-. 00000
1.00000
-. 00000

.0Da0 00

.000000

.00000
-. 00000

.C0009

.00000D
-. 00000

- 3
-. 00000
-. 000000
1.000000
-. 000000
-. 000000
-. 000000

.000000
.B0000

-. c.0 ac
.000000

M¶AXIMUM VALUE OF OFF DIAGONAL TERN~S = .354E-05
MODE SHAPE NUNB7ERh.o 9

OF ROWJ NUMBER.e..*.... 1

MAXIMUM ABSOLUTE DIFFERANCE BETUEEN DIAGONAL AND 2 o8.526SE:-13
MODE SHAPE NUMBER.. 2

4
_.cc00
*00000
.0 00000

1.00000
.000 00
.0 00000
.0 0000
.00000o
.0 0 GOO
*0 00 00

5
-. 0 c 0000

1. 0 Ul 00 0

-000000

-. 00000

-0 U 0 0 0

-. ,00000

6
-00 On 00 D

.0 000 0
-. 00000
-. 00000
-. 000000
1.00 000
-. 000 00

.000000
-.00000

.000000

7
.00000

-. 000000
.00003
00000B0

-. 00000
-. 000000
1.000 00
-. 030000

.D0 a rd
-. 000 000

8
-. 000000

.000 00

.00000
~000000

- .000 00
800050

-000000
21aDOD1)00
-. 00 0000

.000 00

9
-0 00 00
.0 0000
.0 00 000
-. 0000 0
-. 00000
.0 00000
0.00000

-000000

10 00000

10
.00 000

-. 0 0 0 0 0
.000000
.000 000

-000000
.000 000

-. 000000
.000 00
.00000

1.000 00



TPIPE VERIFICATION Nl-TPIPE PROB. 33 RAGILES X2159

F RE 0U E NCY ER RO0R E ST I M ATE S U NKA R Y S SUO8S PA CE I T ER ATI10N

COUDITIOUJIMa RjUflBER = .3767E+DS

***WARNI NG*** CONDITIONING NUMBER GREATER 7HAN *1E+08

p SLKRA.1V GF WAR#NIGSS

CONDITIONING NUMBER GREATER THAN

ýPASE R0. 16



TPIPE VERIFICATION N1-TPIPE PROB. #f3 RGLE X29PAEN.7

P IP I NG SY S TEHm OD E

MODE SHAPE M.WMBER.oo
FREQUENCY CHZ)..o...

1
9*3602

S H A P E S (LOWEST 10 MODES PRIN&TED)

MAX* NDRtKALIZIkG C~-tX%.*~ .74533

NO0DAL TRANSLATIGNS **
x .y z

-00000o :.cacGD
-. 1)8742
-927987
-. 32253
-. 42296
-. 42293
-. 42288
-. 24211
-. 00003

w62128
-. D27,95
-. 12121
-o23987
-. 75895

.00002
-. 43296
0.001'000
-. 12166
-*12 189
-. 01570
60.606

.tl 013

.00025

.04289

.13785

.195 73

.24 766

.249E6

.15826
.0352

.D4236

.00673
-. 01503
- .02424
-.00136
-. 00 058
0 .000 00
-. 02073
-. 03503
- .01100
0000000

**** %GAL R0TITI0INS***
xx yy zz

.00000 0.00000 0.00000

.22171 .00713 .00405
&69269 .00932 .00810
.81992 .00620 .01072
.57296 .0C-671 .01478
.29767 o00614 .01605

-. 00006 .00557 .01728
-.44878 .00474 .01il5".3
-.57414 .00345 .00329
-57501 sC0264 -. 00380

-957585 .00212 -. 00359
-.57664 .00139 -. 00509
-o57716 .00085 -.00633
-.57865 -e00051 -. 00763
1600000 -. 00900 -. 00261
-.36154 .00571 -. 00676
0.00000 .00714 -. 00678
-.38142 o00120 -. 00521
-915640 .00100 -900563
-.00037 .00048 -. 00101
0.00000 0*00000 0.00000

0.00000
.002a5
.00392
.00395
. 00337
.00308
.00272
.00163
.00 090
* D0o 32

-. 00025
-. 00083
-. 00 158
-. 00416

.00210
-. 00753
-. 00 822
-. 00052
-.00023
-. 00004
0.00 0000

COORDINATE
SY ST EN

GLOBFAL
GLOBZL
GLOBAL
GLOBAL
GLOBA
GLOBAL
GLOBAL
.GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOB A.L
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NODE
NAME

RAGILES X2159 PAGE NO* 17
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P IP I NG S YS TE M MO0D E

MODE SHAPE NUMBER...
FREQUENCY CHZ)oo ... w

2
12*7060B

S H A P E S (LOWEST 10 MODES PRINTED)

flAX. Z1RHALIZIUS COP1PONEFNT.....o

) NODE

2*
3*

5*
6*
7*

9k

12*
13
14*
15
16*
!7*
18

)19*
20 *

21 *

**NODAL TRANSLATIONS .***

x Y z

-.9 0 '2
-. 04935
-. 07403
.000128
.06861
.06850
906839
.0 5143
.00c01

-. 04012
-#07379

.*09739
-. 12t206
-o22638
.00002
*.02114

0.00G000
-. 09728

-. 09683
-*05563

-. 00000
-. 00049
-. 00097
-. 04019
-. 22766
- .39321
-. 56690
-. 78513
-. 78 177
-. 69127
-. 61534
-. 56758
-. 49517
-. 16981
-. 00141
- .00 060
0.00000
-. 97692

-1.00000
-. 28491

-. 00030
-. 01535
-*06094
-. 08217
-. 0 6065
-. 02970
-.00 001

.03919

.05946
*05929
405911

ý.05893
* 056B2
.05837
.13659

-. 09243
0.000000
.05127

-. 00302
.00035

0.00000 0.00000 0*00000

**4NODAL ROTATIONS ***
xx YYzz

0.06022
-. 00056
.-. 0 0113
-.00C180
- .00244
-. 00285
-. 00325
-. 00396
- .00448
-. 00413
- .00297
-. 00235
-. 00398
- .0 0503
-. 00189

.0 0101

.00203
.00366
.*00968
.01121

0 O l0 pc 1
-. 00066
-. 00132
-. 00158
-. 00 173
-. 00171
-. 00 158
-. 00 174
-. 00204
- .00182
-. 00141
-. 00 084
-. 00129
-. 00146
-.00082
-. 00166
-. 00166

.00101

.0 0125
-. 00193

v.0202n
.00118

-.00084
-.00517
-. 00889
-. 00952
-900984
-. 01 011
-. 01040
-. 01073
-. 01107
-. 01 140
-. 01038
-. 006888
.00305

-. 00082
-. 00 020
-*005599
%00:539
.00482

0.00000 0.00000 0.00000

COORD INATE
SYSTEM

SLO54L
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLODEAL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
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P I PI NG S Y S7E a R.0D-E

MODE SHAPE NUMBER.**
FREQUENCY (HZ)vaosa.

3
15.3773

S H A P E S (LOWEST 10 MODES PRINTED)

MAX. NRALIIZZ1~r tO#POKENT.**,o9

NVDAL TRANSLATION~S ****

x Y zNA4¶E

2
3

7
8

'10
11
12
..13
14
"15
:16
17

20

- .00000
-. 00012
-. 00C25

.01810
01.342

- .00772
-. 03415
-. 084F6
-910693
-. 10026
-. 08783
-. C6976
-. 03639
.08090
.00225
.00095

0 .00000
-. 13951
- .15383
-. 04696

.0 DD;000D
905358
.15251
.1675 3
.10703
.05286
.00006

-.10281
-. 21832
-. 21732
-. 21627
-. 21519
-. 21484
-o21336
915558

-. 00184
0. 0000 0
-12653
.16321

-*00215

****NDAL RDTATIONS -*'**

xx YYzz

0.00000 0000000 0.00000
.0 0163
.80177
.0 0121
.00088
.0 0077
.00066
.00044

-. 00019
-. 00047
- .000 73
- .00115
-. 000190
-.00036
-.00815

.00058
-*OOC21

.00004
*0012.3
.00182

.00093
.00 185
.00246
.00 300
.00301
.00284
.00 756
.01796
.01658
.01397
.00444
.00 051

-.01 149
-. 01459
-. 01671
-. 51671
-. 00677
-.00576

*01736

.00366

.00329

.001
-. 00093
-. 00134
-. 00157
-. 00178

-V166
- 0 00 1r,1
-. 00156
-000151
-.000 O. 4
.00321

-. 00390
-. 00155
-. 00314
-. 00 124
.Gor-32
.a,070-5

2UR * 0.000 GOOD00 oooo 0.00000 0.00000 0600000 0000003

COORDINATE
SYSTEM

GLOBAL
GLOBAL

GLOBA4L
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NNGLOBAL
NNGLOBAL

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

.000000
.1l2351
.*32994
-o38595
.938769
.*38757

-o38740
-. 33407
.00008
.39216
.7A 261
.94670

1.000000
957673
-.0coa6
*.14 287

Do.0 0 L30
.94839
.9 4526
.465-90a



S
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P I PIN"G S YS T EM MO0D E

MODE SHAPE NUMBER..* 4
FREQUENCY (HZ)eoe... 17.7969

S H A P E S (LOWEST 10 KOVES PRINTED)

MAX. rN0RMIALIZIh-Z COMPONENT.*.*.. 1*35344

TRANSLATIONS -****NODAL

.13 658

.25190

.13596

.0 1970
a 198D0
1) 1 990

.00357
.00000
.01442
.D2778
.03120
*01971

-638C15
.0 0001

-. 03403
s.occooo

.03149

.03157
.00496

0.0 00000

-.006000
-. 07991
-. 17965
-. 15622
-. 07800
-. 03915

*00001
.04567
.05066
.05080
.05091
.05102
.05097
.05069
.09750

-&07462
0.00000
.0 6034
.03489
.00018

0. 0000 0

***NODAL ROTATION~S *****
x x yy z7

0.000000
-. 0 0218

e.000 94
.00209
w00446

.00575

.00704

.0 1016
*0 1311
.01273
.0 1072
.0 0742
.00430

-. 00216
-. 00087
.0 0074
.00167
.00698
.0 0655
*110398

0 .000 00

0.00000
-.00034

-. 00133
-. 002133
-. 00213

-. 00216
-. 00103

.00 055

.f08072

.00045
-.00025
-. 00083
-.00 165
-. 00 151
-. Z01 75
-. 00175

.00014

.00 054

.00 030
0. 000 00

v. aCO00
-.900349

00 r, 5 5
.008 7 9
.01343
.013-30
.01224
.0 0667
.00269
.00055
-0 0159
00 374

.00342
-. 00235

.00194
-. 0006&
-. OC61
-. 00436
-. 00208
-. 00015
0.00 0000

COORDINATE
SYSTE1K

GLOBAL
GLOBAL
6LOBAL
GLO 3 iL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

OVDD0O
.00148
.00296
.136862
.37321
.61544
.84 596

1.00000
974428
.47475
.22 852
.04004

- .07756
-. 11567
-. 00197
- .0 0 0 4
0.00000
-. 14720
-. 27453
-. 09578
0.00000
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PIrP I NG S Y STE M A 0D-E

MODE SHAPE F2UMBER.oo 5
FREQUJENCY (HZ)...... 21.6032

S H A P E S (LOWEST 10 MODES PRINTED)

MAX. NORMALIZIUS COMPONENToo..... l.08269

) NDDE
N AME

1
2
3

5
6
7
R
9

10
11
12

14
15

17
is
19
20
21

**ha"DAL TRAUhSLATIONS ***

x I Y z

.08272

.17618
.15769
.12849
.1 2838
*12 C2 4

S1:970
.00001

-&05876
-. 07950
-. 05387
a D 24 9 2
.46986
.000010
.28C99

0.000000
-*05457
.0D5472
-.01051
0*00000

.G9GDD

.00047

.00094

.31464

.09 ýý003

.14568
.19445
.2B719
.1 r10 1
.09791
.07097
.07117
.10843
.2 5456
.. 004370
.00 183

0.00000
-. 09434
-. 19336
-. 07593
D.ao0003

.05000
o39679

1. 0000 0
.98164
o52909
.2298 4
.00014

-.04295
.00929
.01055
.01182
.01307
.01451
.01942

-&59251
.3942 7

0.000000
-.00435
-.0527 5
.-000038
0400000

****'. UODAL ROTATIONS***
x x YY ZZ

0.000000
.01127
.00916
.00329
.00217
.0 0216
.00216
.00244
.00230
.00175
.00C69

-&0 0080
-.0 0 25 1
.00117
.00097

-.00404
-. 00877

*00071
*0 0223
.00293

D0.00000

o DD 909 ~
.00 675
.01349
.C1769
.01766
.01498
.00 980_

-. 06377
-. 00 360
-. 00198

.00009
*.00 252
*.00op4E6
.00582
.00283
.00 293
.00293
Bo BE,7

-. 00107
-. 00 057
0.00000

0.00000
-. 00219

-. 00 072
.092114
.00317
.00294
.00244
.000C38

-. 00CS7
-.001S0
.*00263

.00 169
.*00719
,o0o4'.ý t
.00558
.00D3E 7

-0001' ,9
000038

0.00000

COORDIN4ATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NNGLOBAL
ONGLOBAL

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. #*3 RALE X25PGEN. 2

P I P ING. S YS T EM HaOuE

MODE SHAPE NUMBER...
FREQUENCY (HZ).*....

6
25 .0 984

S H A P E S (LOWEST 10 MODES PRINTED)

MAX* NORMALIZING COMP0PkENT ...... .72896

TRANSLATICINS ~****N* ~ODAL

.000000
.09C35
o23267
.28744
.30912
.30 868
o3L 814
*20269

.217
.06648
. 15E97
.14721

-.57D69
.00 016

-. 27530
0.00 000
.15112
.15299

-. 06254

.00000

.43q06
1.00000
.8933 3
.40430
.140,53
.0 0022
*17907
.29074
*29273
.29457
.29629
.29483
.2887 9
.59510

-. 55856
0.00000

o60152
.3 680 2
.00340

0.00 0000

***NODAL ROTATIONS ****.

0.000 000
.01172
.00717

-. 0 0048
-. 0 0118
-. 000986
-*00055
-e00037

.00028
.00095
.00210
0 0G.3 53

.00541
-. 00380

.0 0291

.00461

.0 1294

.000L40
-. 00274
-. 00496
0.000000

0 .000 00
.Ca705
.01411
.01842
.01594
.01153
.00 385
.#01208
*.000al1
.00433
* 00250

-. 00533
.*00765

-. 00618
-. 00245
-. 00 066
-. 00 066
-. 00 239
.G1075
.*00065

0.00000

0.00 0000
-. 00256
-. 00239
-*00206
-. 00205

-. 00105
.00141

.00426

.00540

.05S53
0C4 62

-. 00195

-o0CA27
-. 00547

.O0309
-. 00048
0. CO000

CO ORD~I N IT E
SYSTEM

GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GL:I;BAL
GLOBAL
GLOBAL
GLOB3AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
SLCEAL

NON-GLOBAL
GLO9AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NODE
N'A NE

- .00 000
- .00 053

_r105
-. 02359

-o07787
-. 112142
-. 13772
- .12999
-. 10383
-. 11514
-. 14456
- .20222
-. 29913
-. 519D3
-. 00849
- .00 362
0.00000

610 0 83
.29859
.13133

0.00000

RAGILES X2159 PAGE NO* 22



TPIPE VERIFICATION Ui-IPIPE PaOB. S3

P IP I NG S YS TEN M NOD E

MOD0E SHAPE NIJIMBER ... 7
FREQUENCY (HZ)o,.... 32.0346

NODE

3

5
6
7
8

12

14
15
is
17
1s
L 9
20
21

**NODAL TRANSLATIONS '.

V Z

.00000
.23330
.43,442
.37822
.32892
.32794
.32678
.2 7551
.000on.6

-. 16530
-.2 0913
-. 07576

.20915
1.00 0000
-. 0 00 27
-. 7 2982
0.0 ~0 0 0
-. 001919
-. 08087

.07556
G oa coo

.000000

.00D1)45
.03373

*.14427

.24344

.16554

-.415547

-. 61868

-. 79912
- .45836
-. 1D0 3 34
-. 00 146
0.00000
.00935
.62254
.334 28

coa0a0'n

-.000000
-. 0243G

.00419
.05803
.05721
*CZŽ151

-. 0 000 5
o07332
.17978
o17849
917707
.17552
.17631
.17801
.38744

-.3580 6
0.0 00000
-*33379
-. 27508
-. 00338
0.00500o

RAG ILES X2159 PABE NO&O 23

S H A P E S (LOWEST 10 MODES PRINTED)

MAX* NORMALIZIPKG COMPONENT......

***** NODAL ROTATIONS *.****
YY yyZZ

0.000000
e.0D D3.3
900171
.00514
.0 0838
.01032
.01225
.01 479
.01352
.01136
.00830
.00391
a.00073,

-o01037
.00907
.0 0264
.00843

-. 00210
-. 0 08 11
-#01249
0.000000

0. 00000
.30135
.00271
.50290
.00218

.00099
-. 00785
-. 00976
-. 00537

.0019,6
. 01176
.r1477
.00169

-. 0215i2
- .01433
-. 01430

.Z13655
-. 00683

900 128
0.00030

0.00500
-000561
-. 00082
900q27
.00 343
.0r. 276
.00243
.00408
.O0054
.01 194
.01533
.01873
.02153
902G72

-. 00 524
-. 004~50
-. 01759

o01799
.0116 5
900096

C0.00309

078417

COORDINATE
SYSTEM

GLOBAL
GLOBAL
SLOBAL
GLOBAL
GLOBAL
GL30 AfL.
GLOBAL
GLOBAL
SL DR, 9L

GLOBAL
GLOBAL
SLORAL
GLOBAL
GLOBAL

N0N-SLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
SLO34-L

0



0
TPIPE VERIFICAT193N Ul1-TPZPE PROS. #$3 RAZILES X2159 PAGE ND 24

P IP I NG S YS T EM HOD E

MODE SHAPE NUMBER... 8
FREQUENCY (H)..s 3B.0692

S H A P E S (LOWEST 10 PODES PRINTED)

HAX. hORMALIZItUG COMPON~ENT.*.**. *77611

__ NODE
INA ViE

**NODAL TRANSLATIONS **** ***** NODAL ROTATIONS **'***

xx yy zz
COORDINATE

SYSTEM

-. 00000
-.. 00249
-. 00496
-.'C87(3
-&34144
- .438471

-3,7435
.25120

1.E4242
. V)8221
.94480
.81556

-. 15086
.. GO0 06
.D.0034

0.00000
.05842

-I.D00ou
-. 59 763
0.00000

GLOBaL
GLOBAL
GLORAL
GL38AL
GLO31%L
GLOB AL
GLDBAL
GLOBAL
GLOBt.L
GLOBAL
G L CB'L
GLOBAL
GLO3AL
GLOBAL

RON-G LOB AL
SLO34L
GLOBAL
GLD34L
SLOEAL
GLOBAL
GLOBAL

-. 01311

-*02949
. 13 744
*24215
924165
924C956
.19080
.0 CC,06

-0163,59
-013,915
-.C 5599

.12369.
o66175
.0 OCOB

-.79V90
0&OOLJO
-* c-'1638
-005396

o00219
3000coo

.0000 0

.12363
.11269

-w04363
-. 11327
-.05783
-. 00D07

.09972

.17P49a

.17370

.17224

.17060

.16915

.16279

.46171
-. 65r069
0.009000
-. 05313
-. 08062
-. 00102
0.0 000 0

0.000000
.0022B

-. 00342
-. 01077
-.0 1578
_.C1868
-. 02159
-902598
-. 021143

-. 00757
.00230
.00973
*00957
9009313
.00327
*0 16 02
.0 0956
.0 1682
.02200

0.000000

O0.00000
-00126
-. 00257
-00242

-. 002'89
-. 00320
.o00312

-. 00606
-. 00633
- , .3 330
.00108

.00995
-. 00057
-. 02547
-. 017310
-. 31730
.00337
-*00 122
.00O032

0600000

0.*00000
*00116

-. 00339
-. 00923
-. 009,&3
-. 006880
-. 00453
-#00110

-00 534

-. 01268
-. 01635

. 00 85b4
.00250

-o.00-429
-. 01933
-. 02633
-. 02253
-.00387
0.00000



TPIPE VERIFICATION N1-TPIPE PROBe #3 ALE X29PGEN. 
5

P IP I NG SY ST E H OD E

J!a0E SHAPE NU~RSER.*. 5
FREQUENCY (HZ34..... 40o2929

NODE
NAME

. NODAL TRANSLATIONS *~

x Y z

S H A P E S (LOWEST 10 KOOE_ýS PRINTED)

MAX. NORMALIZIN~G COFIPONENT......

*** NODAL ROTATIONS .****

xx yy zz

*76516

COORDINATE
SYSTEM

GLOBAL
GL0EAL
GLOBAL
GLOBA~L
GLOB 8AL
GLOBAL
GLO34L
GLOBAL
GLOBAL
GLOBAL
GLObZL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOSAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

2
3

5
6
7
8
9

10
15
12

15
16
17

19
20
21

-.00000
-.*'4372
-. 70451
-*59638
-o 56"ý89
-956702
-*56364
-. 45725
-. 00039

.09947
. ,2131B5

-. 1 7371
-. 21205
31 *313310
-. 00009
-973554
0.0 000Z1
-. 1 7774
-.17557
-.30920
0.00000

-D033212
.00223

-a. 48622
-o.35449

.05630
.19686
.33050
.17193

-. 01565
-. 16215
- .23136
-. 19503
*19 352
.00461
.00197
C.000033

-. 04217
.11746
.08157,

-.0 000 0
-. 05841
-. 06057
j..00582

.0-4437

.02668
.00019

-. 16432
-. 35174
-. 34792
-. 34369
-. 33906
-o34007
-. 34046

.03889
.22958

0.00000
.48142
940498
.03674

0.0000 0

O0000000
-. 00109
.0 0126
.00382
.06507
.00578
.00649
.0 0814
.00942
.00631
.00543
.00070

-. 00371
- .0 0241

.01031
-. 00031
-.006603
-. 0 0052
-.00175
-. 00294
0.0 0000

0.50600
.00 011
.00 021
.890007
.00076
900 124
.00173
.01501
.01033
.00027

-. 00694
-. 01106

.00571
.01408

-. 01122
-*00 452

-. 00 452
-. 01322

.01139
-. 008304
0.00000

0..00C35
o 0 D 5 3

-. 00059
-.00450

.00476

.00713
600815
.00768
.00699
.000695
*.0.6 9 a
o00685
*01098
.02518

-. 02104
-. 00166
-. 231902

.00404
.00341
o30l)C63

0.000000

RAGILES X2159 PAGE NO* 25



0
TPIPE VERIFICATION N1-TPIPE PROB* 03

0
RAGILES X2159 PAGE NO* 26

P IP I NG S Y STE m GO E

QMODE SHAPE NUMBER.** 10
FREQUENCY (HZD...... 48.8975

NODE . NODAL TRANSLATIONS **

NAME x Y z

5 H A P E S (L01VEST 10 r,0DES PRINTEID)

091035

***** NODAL ROTATIONS .*****

xx yy zz
COORDINATE

SYSTEM

2
3

5

8
9

Q 10
11
12
13
14
15
i6
17
18
19
20
21

1.000009
.96576

-. 00249

-. 01561
.07679
.0 Gc3 5
.0128E.

.04716

.01481
-. 04E896
*08107
.0 0. 012
-.389

0.0 0000
.016833
.01799

-*D8719
0.000000

.00000
.00406
.00607
.333 91
*74043
.59693
.272 07

-. 54993
-.. 82157
-. 550174
- .17642

.13672

.44534

.37872
oDOC54
.CG373

0.00000
*02318

-. 11215
-. 10 534
0 .00 000

-. 00000
-. 29391
-. 24665
* 07388
.24090
.15458

-. 00026
-. 27136
-. 26057
-*26357
-.2 6610
-.o2 66:18
-. 27227
-. 28271

..06607

.02184
0.00000
*.1 3a08
.18886s
.00301

0.000000

0 .00000
-. 00477

.0.0655

..01332

.01260
P01212
*01165
.0 0834

-. 00948
-. 01613
.0 1852
-0 150 1

-.0093a
.0 0954
.C80444
.0 0026

ý-.00070
-o00966
-00043D

.00319
0.0 00000

0 .000 00
-.00150
-. 003c0
.900350
.00312
o00674
.01056
.00342

-. L3172
.00153
.00 042
.0 GO4 3

-.00149
.00285
-. Co166
.00 079
.00079
.o00778
.00343
.*00176

0.00 0000

-*016ai7
.017-S
.02937

-.00180
-*01332
-. 02173
-. 02777

-.01029
-. 010560
-. 6B-139

.00199
-. 005901
- .00 038

.-. 00358
-. 6,B260

.00049
0.00 0000

GLOBAL
GLOBAL
GL03AL
SLOBAL
GLOBAL
GLOBAL
GL03AL
GLOBAL
GLOBAL
GLO3BtL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

N0X- GL 03AL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATIC#R %a-TP'IPE pkoso 93 PASILES X2159 PAGE NUO& 27

S PE C TR AL C UR VE D AT A

IDENT NUMBER ...

CURVE TITLE ...

CURVE TYPE ..... PER13D VS. ACCELERATION
CUDRVE SCALE .... LINEAR
NUMBER OF POINTS so 11

ýPO I NT PERIO0D
(SVCS)

1
2

4

6
7

* 8
9

.0017
.0286
.0580
.C710
.0910
.1140
.1410

.2000

.25G0

.3230

ACCELERATIOM ** COHHEMT
(G)

.3753
.9834

2.0057
2 .0 057
1.1387
3 .0 745
3.0745
1.8116
2-..2541
2 .2 541
1.0352

R.C*DIVIDED BY 386.4



S 0
TPIPE VERIFICATION Nl-TPIPE PRIOB* 03 EAGILES X2159 PAGE WD9~ 29

MO0D AL PA RT IC IP A TIO0N FA C TOR S

MODE
NUMBER

2
3

5
6o 7

9
10

PARTICIPATION FACTORS
X DIR Y DIR Z DIR

-@252
1.&427

*201
.465
.131
.226

-o106

.455

.D7D

-. 204
.226
.028

-. 093
-. 236
-*002

.018

.219

-*974
.1044

-. 225
.051
.778

1.337
-. 469
-.109

. 421
-6160



TPIPE VERIFICATION Nl-TPIPEý PROB. 93 RAGILES X2159 PAGE NO* 29

R ES PON SEC SýPEC TR U-M A NA L YSI S

TITLE.. ... o... .. w...... #.... RESPONSE SPECT.
FILE LABEL ... e...... GILES
SPECTRAL CU!RVES

X-DIRECTION ... ...........

Z-DIRECTI ON .......... 1
CURVE SCALE FACTORS

X-SCALE..o%.*..........s9 16000
Y-SCL~v9.%e~o..e**oe .667

Z-SCALEo.. .. *............ 1.000

SPECTRA COMBINATION' CODE...
!OECOME[NATION CODEa.....

NODAL PRINT THRESHOLD (G)
VERTICAL ACCELERATIOlk....
HORIZON~TAL ACCELERATION..

SAVE RESULTS PARAKETERo.o..

VECTORIAL SUN?
MODIFIED NRC GROUPING METHOD WITH FR= .1

0



TPIPE VERIFICATICN

A PP L IED S P

FREQUENCY PERIOD
NUMBER (SEC)

.1 * 107

2 .079

3 .065

4 .056

5 .046

6 .040

7 *031

a .026

9 .025

10 .020

0
Nl-TPIPE

E C T R AL

ZONE
NUMiBER

PRMhBO

A C
DEL

X TRAJUS

2.472

1.672

2.006

1.943.

1.599

1 *074

.931

.799

RASILES X2159

E RA T 10U S 0 FtA R Y

SPECTRAL ACCELERcATIONS (G)
Y TRANS Z TRANS XX ROT

1.648 2.472

1.115 1.672

1.337 2.006

1.295 1*94*3

1.066 19599

.916 1.374

.716 1.074

.621 e931

.599 .893

.533 .799

PAGE NO*. 30

RESPONSE SPECT.

YY ROT ZZ ROT



TPIPE VERIFICATION Ni-TPIPE PROB. #$3

NOD0A L A CC EL E RA T 10X S

RAGILES X2159 PAGE NO& 31

S N 0D E **-k* ACCELERATIOU&S *******
NAME

2
3
4
5
6
7
8
9

10
11
12
13
14
15

0 16
17
16
19
20
21

X-GLOBAL Y-GLOBAL Z-GLOBAL
(G)

.609
1.194
1.352
1.426
1.425
1.4 204
.975
.000
#702

1*316
1.688
1.851
2.6 00

!L1440

1.692
2.687

.872
0.0000

(G)
.000
.U02
.C05
.191
.62S
.913

1.215
1.483
1.300
1.070
.?42
.919
.910
.900
.015

1.326
1 .486

.486
0 .000

(G)
.0000

1.040
2.751
2.898
1.*7 95

w879
.000

1.209
1.60 3
1.605
1.607
1.608
i.609
1.610
2.881
1.382
0.000
1.346

.779

.008
0.000

****THfRESH~OLD ACCELER:TIONS ****
VERTICAL EXCEED HORIZONTAL EXCEED

(G)
.0000
.002
.005
.191
.628
.913

1.215
1.4&3
1.300
1.*070

.942
.919
.910
.900

.006

1.32 6
1.486

.o486
0.000

YES
YES
Y;_,s
YES
YEFS
YES
yE S
YES
YES
YES
Y ES
YES
YES
YES

(G)
.0000

1 .206
2 .999
31.198
2.292
1.675
1 .424
1.553
1.603
1.752
2.a77
2.332
2.452
3.058

1.996
0.000
2.162
1.S513

.872
0.000

GLOBAL
GLOBAL

GLOB AL
G LO 54,L
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBA4L
GLOBAL
GLOBAL
GLOBAL
NNGLOBAL

O-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TOIPE VERIFICATION' Nl-TPIPE' PROBi #f3

N-OD0A'L' 1) SP'lLA CE M EIT S

NOIID N DO-)E
NAME

1
®R 2

3

6

16
17

12B
13
20
21

DAL' TRANSLATI
Y -

.0000

.0031

.2901.

.0129

.04,45

.3663

.0866

.0 980
-.0 792
60626
'.0513
.0459
e0406
.0215
.~0095
.0002

0 .0 000
.0788
.0817

0.0236

ONS
z

.. 0000

.2037
.*2395
.1664
.0862
.G0010
.1296
.1663
.1665

.1670

.1671

.1675
o2694
01059

0 .0000
01111
.*0476
.0002

0.00000

RAGILES X2159

.0274

.1139

.1253

.1253
1.1253

.0290

.0542
.0766
C0 999

.2241
D 0ID09

.1257
0.*0000

Z0768
-. 0766
;.0354

S.t3LOG

PAGE No. 32'

RESPONSE SPECT.

N3DAL ROTATIONS
Y Y

0.000000
.0012-23
.00 24 00
.Z33127
.004317
.004663
. . 004 5!- 4
.004374
.00 1609
. v t 13 61
.DO0144!3
.00 1511
.001342
eC02361
.O0i298
.002297
.00 2297
.0015'81
.001692
.001285

z z

.001158

.00 124 2

.001208
.OD12q6
. 00 0352
*.000'88 2
50007
cc 5936

.000969

.000960

.001349

.000801
.002 193
.002390
.G00555
9000299
.000338

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOB&L
GLOBAL
GLO3AL
GLOBAL
G LDBAL
GLOB&L
GLOBAL
GLDBA.L
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
SLOB&AL
GLOBAL

S

Xx

.0D2105
o002710
.0 02 370
.001948
.001791
.001636
.051421
*001096
.DE,0925
.000697
.000483
.000455
.000441
.002664
.0 01654
.002102
90r,0475
.000845
.0 00 929

0.0000000

0

0.000000 oftD00300



0
TPIPE VERIFICATION Nl-TPIPE PROB. #3 RAGILES X2159 PAGE NO* 33

F RE Q UE NCY S P A C I NI N RC G ROU P IN s M ET HOD

FRE2IJENCY SPACIN~G FREQUVENCY
NUMBER NUMiBER (CPS)

9 .31602
12.7060
15o.37 73
17.7969
21.60 32
25 .0984
32.0346
38.0692
40 .2929
48.8975



0
TPiPE

P I P

PIPE

2

3

3
3

4,

6'

7

7
7

8

9

9

tID

12

12

13

13

13

14

VERiFICAtION NI-TPIPE PZDB. $3

'MNEMNB ER "S T RES S ES

PIPE:-NODAL PT'
~tYPCE;'NAME-ENO.

* 1 -1
2 -J

*2 -1

* CURV 3 -I
* CURY -C,
*CURV 4 -1

a- CURV 4 -I
* CURV -C
* CURV 5 -J

7 6-J

" CURV 1 -1
" CURV -c
" CURV 8 -j

" CURV 8 -I
" CURV -C
" Cu5W 9 -J

*9 -1
*10 -1

-10 -I

2 1 -1

*12 -1

*12 -I

*13 -1
*14 -J

* CURV 14 -1
* CURY -c
* CURY 15 -J

SECT1ION
DESCRIP

0
PASE NO~. 34RAGILES X2159

RESPONSE SPECT.

LOCA&L X
FORCE

154.40
154.40

154.22
154.22

153.93
153.01
138.99

153.26
1351.19
110.31

158.35
158.35

205.08
205.08

270.61
611.~62

1200.22

1140.24
1556.49
1746.84

1675.32
1675.32

16 16.3 8
1616.38

1558.36
1558.36

1006.24
1006.24

887.75
887.75

746.90
525.96
94.39

LOCAL Y
FOrPCE

209.16
209.16

159.84
159 .84

100.60
102.76
121o.27

101.21
123.97
146.06

119.12
119 *12

67.29
87.29

1813.52
1728.59
1386.20

1363.60
858.42
320..80

135.49
135 .49

179.48
179 .48

321 .28
321.26

375.64
375.64

144 .02
.144.02

94.39
538.63
746.90

L0Cý,L Z
FORCE

463.32
463..32

362 F.3
362 . 83

207.06
207.Z6
207.C6

216.1--'7
218 .37
218 .37

262.48
262.48

2B2.23
282.23

39Q!4
39.*14
39 .14

72.32
72.32
72.32

1040.55
1040 .55

1020 *24
102C .24

977.20
577.20

297.*15
297.15

229.64
229.64

237.50
237,50
237.50

LOCAL X
laEUIT

13493.11
13493.11

13493.11
13493.11

13493.11
11639.43

7226.33

7226.*33
1806.83
5823.51

5823 .511
5823.51

5823.51
5823.51

5823.51
7308.32
78 15.12

7810 .12
7153.77
5333.90

5333.90
5333.90

5333.50
5333.90

5333.90
5333.92

7467 .09
7467009

7467.09
7467.09

7467.09
4260.26

.00

LOCAL Y LOCAL Z BENDING INTEM
KatfENT

43125.37
18763 .3B

18763.38
4541 .13

4541 .13
elf87.79

145911.21

14551.21
16676.93
16870.86

16870.*86
18049.03

18,049.03
20036.05

5436.90
3361 .10
2256.47

2256.47
3797.67
6412.64

54 075 .23
39030.41

39030 .41
31675.63

31675.63
35714.38

19979 .66
167E-6.12

16786.12
8621.28

8621.28
5280.03
7302.60

MO MENT

18055.06
8095.33

8095.33
5560.54

5560.54
5797. 73
5690.97

5S&50.97
5087.51
4671 .47

4671.47
4859.61

ý4859.61
5438.90

20036.05
12499.08
31741.21

31741.21
46905.28
54375.23

6412.64
7912.31

7912.31
10607.66

10607.66
8878.13

12249942
6414.30

6414930
8547.10

89547.10

5259.86
20717.53

STRESS

5347.59
2691 .13

2691 .13
1679.67

1679.67
1729.69
1895.54

1895.54
1926.37
2027o46

2027.46
2151.54

2151 .54
2369.62

2369.62
1633.48
3600.F2

3600.82
5230.98
6012.92

6012.92
4415.61

4415.61
3717.53

3717.53
4086.57

2703.06
2138.53

2138953
1566.30

1566.30
943.41
2414.03

FA CTR

1.00
1.00

1.000
1.000

1.14
1*14
1&14

1.14
1.14
1.14

1.00
1.00

1.00
1.000

1.14
1.14
1.14

1.14
1.14
1.14

1.00
1.00

1.000
1.000

1.00
1.000

1.00
1.00

1.00
1.600

1.1l4
1.14
1.14



0
VECIFICAT10R ft1-TpIpE PCOBW #3 EXGILES

E H E m~ B E p S T R E S S E S (CONTINUED)

X2159

RESPONSE SPECTo

PL&E U09D 35

PIPE
NAME

5 *3
15 *

16 *

16

17*
17

Is
18*

19

19
r9

20*
20*

'PIPE NODAL PT
TYPE: NAME-END

15 -1
16 -1

16 -1'
17 -J

12 -1
18 -j

118 -I
19 -j

CURY 19 -1
CURV -C
CJU1V 20 -J

20 -I
21 -J

SECTION
DESCRIP

LDCAL Z BENINLOCAL X LOCAL Y LOCAL Z LOCAL X LOCAL Y
FORCE FORCE FORCE MOMENT MOMENT

500.69 73.96 124.96 .00 20717.58
500.69 73.96 124.96 .00 14378.60

501.23 134.66 266.27 0.00 14373.60
501.23 134.66 266.21 0.00 .00

635.36 619.75 669.81 7607.84 25497.92
635.36 619.75 669.?,1 7607.84 15525.7D

766.10 278.66 617.31 7SB7.864 15525.70
766.10 278.66 617.31 7607.84 12402.39

922.16 632.69 425.23 1607.34 98-45.74t
1068.94 328.69 425.28 3269.06 1558.31
632.69 922.16 425.28 5724.3B 9126.2a

633.30 471.22 1011.76 5724.30 9984.71
633.30 471.22 1011.76 5724.30 44680.24

STRESS

2414.08
1770.73

1770.73
.000

2980.43
2975.07

2975.07
1930.66

1930o66
1995o25
154E. 32

1548.32
56 03079

TPI PE

p I

INTEV
FACTR

1.00
1.00

1.00
1.000

1.00
1.000

1.000
1.00

1.14
1 .1-4
1 .14e

1.00
1.00

MOMENT

7302.60
7271.84

7271 .84
.00

5243.69
20831.51

2D331.51
934 5.7*

124B2.39
17791.01
9994.71

8126*28
27567.81



TPIPE VERIFICATION Nl-TPIPE PROB. #3 RAGILES X2159

A A I HU F P IP E m E aE a S T E S SE S

PIPE NODAL PT BENDING
NAME NAME-END STRESS(PSI)

1- 9 * 9-I 6012.92

2- 8 * 9-1 6012o92H3- 20 * 21-1 5803.79

%_- * ~ 21- 5347.59

5- 8 * -c 5230.98

6- 8 *-c 5230.98

7- 9 * 10-i 4415.61

8- 10 * 10-1 4415.61

9- 11 * 12-J 4086.57

0f 10- 11 - 11-I i717.53

CC

PAGE NO@. 36

RESPONSE SPECT.



0
TPIPE VERIFICATION Nl-TPIPE PROB. 93 RAGILES X2159 PAGE NO. 37

P I PI NG S Y STE H R E A CT 1 VS

0 .N 0,D SUPPORT
NAME

I
7
9

11
13
15
17

0 21

C ODE
222111

2000
200000
20000
20000

200000
111000
111111

x
FORCE
209.16

0.00
1135.30

0.00
0.000

966.80
134.66

1011.76

y
FORCE
154 .40

S0903
0.00

513 .2 '
406s.25

0.00
501 .23
4 71 .22

RESPONSE SPECTo

z
FORCE
463.32

0.00
0.000
0.00
0.000

266.27
633.30

x
MOMENT

4 312 5.3 7

0.00

0.00
0.00
0.00

27567o83

Y
MOMENT

13493.11
0.00
0.00
0.30
0.000
0.000
0.00

44680o.24

z
MOMENT

160556cs
0.000
0.00
0.000
0.00
0.000
0.000

5724.30

CODRDIMATE
SYSTEM

GLOBAL
;LDB3L

GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL



BENCHMARK
PROBLEM 4

B11205.20



MIPF kIERIFICATION 1500E-iPIC

sq

E4

Yll?
ý14

14

Pql)ý'5LEMI 4



DATE07/1/81 IME 3.4711.PAGE I OF 5 0
00000000011111111112222222222333333333344444444~45555s55555666666s66s677777777778
123456789012345678901234567890123456789012345678901234567890123456 78901234567890

TPIPE VERIFICATION Ni-IPIPE PROS. #4
TSI 1 Y

18 78 4
101000

Cal 9 11
C02 9 12
C03 9 13
C04 C01 17
C05 C03 18
C06 C04 21
C07 C05 22
CO8 33 36
C09 26 37
CIO 72 61
Cil 65 62
C12 C14 76
C13 C15 77
C14 C16 80
C15 C18 81
C16 89 85
C17 89 87
C18 89 86

47 -0.00001
F47 0000001

1 384.00
.2 384.00
3 384.00
4 384.00
9 384.00

10 384.00

NONE

O1

288.00
288.00
288.00
288.00
288.00
288.00
253.20
253.20
187.30
177.00
187.30

100
14 C04
15 47
16 C05
L9 C06
20 C07
23 25
~4 26
58 47
10 47
58 47

.,0 47
!4 72

75 73
F8 C12
F9 C13
52 C14
53 47
54 C15

0.0
0.0

696. 00
552.00
456.00
276.00

96.*00
-180.00

PLTPIP4
1 7

0 1

0.0
0.0

-180.0
-180.0

126.0
126.0

0.0
0.0
0.0
0.0
0.0

1
60.00
117.9
60.00
60o00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
117.9
60.00

0.0
0.0

0.00
0.00
0.00
0.00
0.00
0.00

RAGILES X2159
TTTRAG

81 0
30 .01 6.6

402.60
303.40
402.60
402.60
402.60
288.00
288.00
106.00
106.00

-106.00
-106.00
-288.00
-288.00
-4 02.60
-402.60
-402.60
-303.40
-402.60

DWHEELE R

15 15000
10.20 -69.50

0.0 0.*0
10.20 69.50

-132.0 -69.50
-132.0 69.50
-132.0 -156.0
-132.0 156.0

0.0 -106.0
0. 0 106.0
0.0 -106.0
0. 0 106.0

-132.0 -156.0
-132.0 156.0
-132.0 -69.50
-132.0 69.50

10.20 -69.50
0.0 0.0

10.20 69.50
8.01 0072E5

2.00 1552E5
1.00 0776E5
1.000776 ES
3.*500 784 E5
9. 00 3120 E4

-156.00
156.00

-156.00
156.00

-156.00
156.00

-146.70
146.70

-128.50
0.0

128.50

5. 02 32 00
5. 02 32 00E4

1.50 3096E5
1. 503096 E5

CARD
NUMBIER

1TIT

386.4

DATE 07*81 TIME 13.47.11.



0
DATE 07/18/81

000 0 00 00 011111111112222222 2223333333333 4 444444455555555556666666 666777777 777 78
1234567890 12345678901234567890 12345678901234567890 1234567890 123456 78901234567890

96.00 0.0

0.0 -192.0
0.0 84.0
0.0 156.0
0.0 288.0

-96.00

-187.3
-177.0
-187.3
-253.2
-253.2
-288.0
-288.0
-288.0
-288.0
-288.0
-288.0

0.0

0.0
0.0
0.0
0.0
0.0

126.0
126.0

-180.*0
-180.0

0.0
0.0

CARD
NUMBER

0.0

7.50 7752 E5
5. 00 3880 E5
2. 001552 E5
1. 503096 E5

-128.5
0.0

128.50
-146.7

146.7
-156.0.

156.0
-156.0

156.0
-156.0

156.0

1.503096 E5
1. 5030 96 E5

5.023200 E4
5. 0232 00E4

86
87
88 -384.0
89 -384.0
90 -384.0
95 -384.0
96 -384.0
97 -384.0
40 -. 70710678
58 -.70710678
38 0.70710678
60 0.70710678

1 27 10
FLEX

-180.0 0.0
96.0 0.0

276.0 0.0
456.0 0.0
552.0 0.0
696.0 0.0

0.*00.*70710678
0.00 .70710678
0.00.70710678
0.00.70710678

1 70 71 88

9. 00 3120 E4
3.*500 784 E5
1. 00 0776 E5
1. 00 0776 E5
2 . 00 1552 E5

1
1
1
1

4 RRO.200E11 RRO.200E11
38 RRO.1 OE0E8RRO .SO EOR
39 RRO.500EOSRRO. 100E08
40 RRO.IOOEO8RRO .500E08

DATE07/1/81 TIME 13.47.11.PAE2O5 PAGE 2 OF 5



DATE 07/18/81 TIME 13.47.11. PAGE 3 OF 5

000000 00 0111111111122222222223333333333444444444455s555555556666666 66677777777778 CARD
123456 7890 12345678901234567890 1234567890 12 34567890 1234567890 123456 7890 1234567890 NUMBER

58 RRO.100EO8RR0.500E08 111
59 RR 0.50 E0E8RRO.100E 08 112
60 RRO.100E08RR0.500E08 113
90 RRO.200E11 RRO.200E11 114

END 115
1 29.0E06 2400 70 116
1 144.0 3.0 0.0 117
2 36.0 2.50 .8200E02 118
3 48.0 3.75 .1640E03 119
4 72.0 4.00 0.0 120
5 192.0 8.00 0.0 121
6 135.0 .40 0.0 122
7 100.0 .38 0.0 123

1 1 2 1 1 124
2 2 3 125
3 3 4 126
4 4 9 127
5 9 10 6 128
6 9 11 1 129
7 9 13 130
8 9 12 131
9 11 14 2 col 132

10 12 15 3 C02 133
11 13 16 2 C03 134
12 14 17 135
13 16 18 136
14 17 19 C04 137
15 18 20 C05 138
16 19 21 139
17 20 22 140
18 21 23 C06 141
19 22 24 C07 142
20 23 25 4 143
21 24 26 144
22 25 27 7 145
23 26 28 146
24 25 29 4 147
25 26 30 148
26 25 31 149
27 26 32 150
28 31 33 2 151
29 15 34 3 152
30 32 35 2 153
31 33 36 154
32 34 39 3 155
33 35 37 2 156
34 36 38 C08 157
35 37 40 C09 158
36 38 F47 5 159
37 39 F47 160

F37 47 F47 161
38 40 F47 162
39 F47 48 163
40 47 49 164
41 49 50 165



DATE 07/18/81 TIME 13.47.11. PAGE 4 OF5

000000 00 0111 111 111 1222222222233333333334444444445555555555666666666677777777778 CARD
1234567890123456789o12345678901234567890123456789o 1234567890123456 78901234567890 NUMBER

42 50 51 166
43 47 58 167
44 47 59 168
45 47 60 169
46 61 58 2 CIO 170
47 62 60 Cil 171
48 61 63 172
49 59 64 3 173
50 62 65 2 174
51 63 66 175
52 64 83 3 176
53 65 67 2 177
54 66 72 4 178
55 67 73 179
56 68 72 180
57 69 73 181
58 70 72 7 182
59 71 73 183
60 72 74 4 184
61 73 75 185
62 76 74 2 C12 186
63 77 75 C13 187
64 76 78 188
65 77 79 189
66 80 78 C14 190
67 81 79 C15 191
68 80 82 192
69 81 84 193
70 85 82 C16 194
71 87 83 3 C17 195
72 86 84 2 C18 196
73 85 89 1 197
74 87 89 198
75 86 89 199
76 88 89 6 200
77 89 90 1 201
78 90 95 202
79 95 96 203
80 96 97 204

1 38 205
.5000 E-02 .414078670R. C.DI VIDEO BY 386.4 206
.1020E-01.4 14078670 207
.1391 E-01 .628881990 208
.1700 E-01 .628881990 209
.1923E-01 .439958590 210
.2164 E-01 .659937890 211
.2439E-01 .659937890 212
.2667E-01 1.05331260 213
.4202E-01 1.22929610 214
.4609E.-0 1.43633540 215
.5528E-011 .68737060 216
.5882E-01 1.95393370 217
.6711 E-011.95393370 218
.7110E-012. 23861280 219
.1000E*002.23861280 220



TIME 13.47.11. 0
000 000 00 0111111111122222222 2233333333334 44 44444 445 55555555 56 666666 666777777 777 78
1234567890 1234567890 123456789012345678901234567890 1234567890 123456 7890 1234567890

.1156E+003. 16252590

.1413E+003. 16252590

.14 82 E.002. 976 19050

.1534 E+003. 620 60004

.1876 E+00 3. 620 60004

.1923E+002.95031060

.2268E+002.95031060

.2392E+002.73550720

.2924E+002. 73550720

.3049E+002.64751550

.3175 E+00 2.212732 90

.3460 E+002.21273290

.3571E. 00 2.10144930

.3922E+002. 10144930

.4167 E+002. 36542440
* 52 08 E+002.365 42440
.5263E+002.23861280
.6173E*002. 23861280
.6250 E.002. 342 13250
.7813 E+002.342 13250
.8696E+00O1.71325050
.9524E+001.71325050
.1000 E*011.55279500
O 1 1 1

PAGES5 OFO5*

CARD
NUMBER

1.0.6671.0GM RESPONSE SPECT.G ILES

DATE 07/18/81

1.0.6667 1.0
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TPIPE VERIFICATION NI-TPIPE
TSI 1 Y NONE

PROB. #4
PLTPIP4

RAGILES X2159
TTTRAG 441

0
PAGE NO. 1

0 IHEELER

P ROG R AM CO0N TRO0L IN FOR M A TIO0N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS ....................... 18
NUMBER OF NODAL POINTS .......................... 78
NUMBER OF NONGLOBAL COORDINATE SYSTEMS .... 4
NUMBER OF ADDITIONAL SUPPORT TYPES...... 0
NUMBER OF MATERIAL PROPERTY TYPES .................
NUMBER OF PIPE CROSS SECTION TYPES................7
NUMBER OF SPECIAL COMPONENT CROSS SECTIONS.. 0
NUMBER OF PIPE MEMBERS............................ 81
NUMBER OF SPECIAL CONNECTIONS ............... 0
NUMBER' OF SPECIAL COMPONENTS...................... 0
NUMBER OF DYNAMIC SPRINGS......................... 0
NUMBER OF MULTIPLE EXCITATION ZONES...............0
UNITS OF LENGTH AND WEIGHT.*................... CONSISTENT
GRAVITY ............................. 386.40
NODAL POINT COORDINATE CHECK OPTION............. NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
1= STRUCTURAL DEFINITION IS FROM DATA CARDS
0= NORMAL DATA CHECKING RUN
1= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSTPROCESSING REQUESTED
0= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPES(O1100) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REQUESTED........
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC).....
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD tASES..

PROGRAM STORAGE.................... 15000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

30
0

o.0100
6.7



TPIPE VERIFICATION N1-TPIPE PROB. #4 RAGILES X2159 PAGE NO. 2

CO0NT RO0L POI N T S PECI F IC A TIO N

I-TAN *CURVE POINTS*
POINT I-END J-END

J-TAN
POINT

CURVE ******** COORDINATES ******* COMMENT
RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

60.000
117.900

60. 000
60.000
60.*000
60.000
60.000
60. 000
6 0. 000
60.000
60. 000
60. 000
60.000
60.000
60. 000
60. 000

117.900
60.000

402.60
303.40
402.60
402.60
402.60
288.00
288.*00
106.00
106.00

-106.00
-106.00
-288.00
-288.00
-402.60
-402.60
-402.60
-303.40
-402.60

10.20
0.0 0

10.20
-132.00
-132.00
-132.00
-132.00

0.00
0.00
0.00
0.0 0

-132.00
-132.0 0
-132.00
-132.00

10.20
0.0 0

10.20

-69.50
0.00

69.50
-69.50
69.50

-156.00
156.00

-106.00
106.00

-106.00
106.00

-156.00
156.00
-69.50
69.50

-69.50
0.00

69.50

CONTROL
NAME



0
TPIPE VERIFICATION Nl-TPIPE PROB. ff4

NOD A L POI N T D EFI N I TIO N

RAGILES X2159 PAGE NO. 3

NODAL NODE ********

POINT NAME X-GLOBAL

1 47 * -. 00
2 F47 * .00
3 1 * 384.00
4 2 * 384.00
5 3 * 384.00
6 4 * 384.00
7 9 * 384.00
8 10 * 384.00
9 11 * 398.97

10 12 * 338.74
11 13 * 398.97
12 14 * 402.60
13 15 * 248.44
14 16 * 402.60
15 17 * 402.60
16 18 * 402.60
17 19 * 354.71
18 20 * 354.71
19 21 * 335.89
20 22 * 335.89
21 23 * 288.00
22 24 * 288.00
23 25 * 288.00
24 26 * 288.00
25 27 * 288.00
26 28 * 288.00
27 29 * 288.00
28 30 * 288.00
29 31 * 253.20
30 32 * 253.20
31 33 * 187.30
32 34 * 177.00
33 35 * 187.30
34 36 * 121.24
35 37 * 121.31
36 38 * 94.82
37 39 * 96.00
38 40 * 94.78
39 48 * 0.00
40 49 * 0.00
41 50 * 0.00
42 51 * 0.00
43 58 * -94.78
44 59 * -96.00
45 60 * -94.82
46 61 * -121.31
47 62 * -121.24

COORDINATES ******* LUMPED DATA
Y-GLOBAL Z-GLOBAL WEIGHT SOURCE

0.00
0.00

696.00
552.00
456.00
276.00
96.00

-180.00
26.93
42.09
26.93

-11.63
0.00

-11.63
-72.00
-72.00

-132.00
-132.00
-132.*00
-132.00
-72.00
-72.00

0.00
0.00

-180.00
-180.00
126.00
126.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-192.00
84.00

156.00
288.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-55.95
0.00

55.95
-69.50

0.00
69.50

-69.50
69.50

-1l05 .65
105.65

-119.85
119.85

-156.00
156.00

-156.00
156.00

-156.00
156.00

-156.00
156.00

-146.70
146.70
-128.50

0.00
128 .50

-110.22
110 .21
-94.82

0.00
94.78
0.00
0.00
0.00
0.00

-94.78
0.00

94.82
-110.21

110.22

801007.2
0.0

200155.2
100077.6
100077.6
350078.4
90031.2

0.0
0.0
0.0
0.0
0.00
0.00
0.0
0.0
0.0
0.0
0. 0
0.0
0.0
0.0
0.0

50232.0
50232.0

0.00
0.0

150309.6
150309.6

0.0
0.0
0.0
0.0
0.0
0. 0
0.0
0. 0
0.00
0.0

750775.2
500388.0
200155o2
150309.6

0. 0
0.00
0.0
0.0
0. 0

I NP T
I NP T
I NP T
I NP T
INPT
I NP T
I NP T
INPT
C P
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
VP
CP
I NP T
INPT
I NP T
INPT
INPT
I NP T
I NP T
I NP T
I NP T
I NP T
I NP T
VP
CP
VP
I NP T
CP
I NP T
I NP T
I NP T
I NP T
VP
I NP T
C P
CP
CP

COM MENT



TPIPE VERIFICATION N1-TPIPE PROB. #4
0

PAGE NO. 4RAGILES X2159

N 0 0 A L P 0 1 N T D E F I N I T 1 0 N (CONTINUED)

NODAL NODE ********

POINT NAME X-GLOBAL

-187.30
-177.00
-187.30
-253.20
-253.*20
-288.*00
-288.00
-288.00
-288.00
-288.00
-288.00
-288.00
-288.00
-335.89
-335.*89
-354.71
-354.71
-402.60
-402.60
-4 02.*60
-248.*44
-4 02.*60
-398.97
-398.97
-338.74
-384.00
-384.00
-384.00
-384.00
-384.00
-384.*00

COORDINATES ******* LUMPED DATA
Y-GLOBAL Z-GLOBAL WEIGHT SOURCE

0.00
0.00
0.00
0.00
0.00

126.00
126.00

-1 80.00
-180.00

0.00
0.00

-72.00
-72.00

-132.00
-132.00
-132.00
-132.00
-72.00
-72.00
-11.63

0.00
-11.63

26.93
26.93
42.09

-180.00
96.00

276.00
456.00
552.00
696.00

-128.50
0.00

128.50
-146.70

146.70
-156.00

156.*00
-156.00
156.00

-156.00
156.00

-156.00
156.00

-119.85
119.85

-105.65
.105.65
-69.50

69.50
-69.50

0.00
69.50

-55.95
55.95

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0. 0
0. 0
0.0
0.0
0.0

150309.6
150309.6

0. 0
0.0

50232.0
50232.0

0.0
0.0
0. 0
0.0
0. 0
0. 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0. 0
0.0

90031.2
350078.4
100077.6
100077.6
200155.2

I NP T
I NP T
I NP T
I NP T
INPT
INPT
INPT
INPT
INPT
I NP T
INPT
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
CP
INPT
I NP T
INPT
INPT
INPT
INPT

COM PENT



0
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NON - G LOBA L COO R DI NA TE SY ST EM DOEF I NI T 10N

'*** NON-GLOBAL XS-AXIS *

x y z

-. 7071
-. 7071

. 7071

.7071

0.0000
0.0000
0.0000
0.*0000

o7071
.7071
.7071
.7071

DIRECTION COSINES
**~NON-GLOBAL YS-AXIS *

x y z

0.*0000
0.0000
0.*0000
0.*0000

1.00 00
1. 00 00
1.0000
1 * 000

0.0 000
0.0 000
0.0 000
0.0 000

**** NON-GLOBAL ZS-AXIS *

x y z

-. 7071
-. 7071
-. 7071
-. 7071

0.0000
0.*0000
0. 0000
0.0000

-. 7071
-. 7071

.7071

.7071

NODE
NAME

58 *
38 *
60 *

COMMENT



0
TPIPE VERIFICATION NI-TPIPE PROB. #4 RAGILES X2159 PAGE NO. 6

0ORT T Y PE L I BRAR Y

*.*** RESTRAINT CODES **~***
DYNAMIC GRAVITY THERMAL

s UP P

SUPPORT
TYPE

1
2
3
4
5
6
7
8
9

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

111111
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
110000
110000
110000
110000
110000
110000
101000
101000
101000
101000
101000
101000
100000
100000
100000
100000

11000
11000
11000
11000
11000
11000
10000
10000
10000

1000
1000
1000
1000

0

111111
111000
111000
110000
110000
101000
100000
11000
11000
10000
10000

1000
0

110000
110000
100000

10000
10000

0
101000
100000

11000
10000

1000
0

110000
100000
10000

0
11000
11000
10000
10000

1000
0

10000
10000

0
11000
10000

1000
0

10000

COMMENT

111 I111
111000
101000
110000
100000
101000
100000

11000
1000

10000
0

1000
0

110000
100000
100000

10000.
0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
0
0

1000
0

1000
0
a



TP I PE VERIFICATION N 1-TP IPE PROB. #f4 RAGILES X215 9 PAGE NO. 7

NO0D AL POI N T R ES TR A INT SP ECI F IC AT IC N

SUPPORT ***~********&**RESTRAINED NODAL POINTS ************~.~***RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD

1 27 * 10 * 28 * 70 * 71 * 88* * * 111111 11Il1 1111 1

RESTRAINT SPECIFICATION. DEFAULT STIFFNESSES K(X),K(Y)*RCZ)= I DE13 K(XX),K(YY),K(ZZ)= 1.0E15

NODE RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT *** RESTRAINT CODES *** NO
NAME TYPE K (X) TYPE K (Y) TYPE K(Z) TYPE K(XX) TYPE K(YY) TYPE K(ZZ) DYNAMIC GRAVITY THERMAL MOD

4* RR O.200E11 * RR 0.200E11I 202000 202000 202000 1
38 * RR O.100E08 * RR 0.500E08 * * 220000 220000 220000 1
39 * * HR 0.50CE08 * RR 0.100E08 * 22000 22000 22000 1
40 *RR 0.100E08 * RH R .500E08 * * 220000 220000 220000 1
58 * RR 0.100E08 * RR 0.50DE08 * * 220000 220000 220000 1
59 * * R R 0.500E08 * HR 0.100E08 * * 22000 22000 22000 1
60 * RR 0.100E08 * RR 0.500E08 * * 220000 220000 220000 1
90 * RH 0.200E11 * * HR 0.200E11 * * 202000 202000 202000 1



0 0
TPIPE VERIFICATION NI-TPIPE PROB. #4 RAGILES X2159

M AT E R IAL P ROP ERTI IE S

MATERIAL COLD ELASTIC POISSONS THERMAL EXPANSION INTERNAL PIPE
NUMBER MODULUS RATIO COEFFICIENT PRESSURE

1 29000000.0 .300 0.000000000 2400.0

0
PAGE NO. 8

MEMBER
TEMPER ATURE

70.*00

HOT ELASTIC COMMENT
MOODULUS

29000000.0



S
TPIPE VERIFICATION Nl-TPIPE PROB. 44

0
PAGE NO- 9RAGILES X2159

P IP E ME M BE R C ROS S SE C TIO0N T YP ES

SECTION OUTSIDE WALL AXIAL
NUMBER DIAMETER THICKNESS AREA

144.000
36.000
48.*000
72 .0 00

192.000
135 .00 0
100 .000

3.0000
2.5000
3.*7500
4. 0000
8. 0000

.4000

.3800

1328.89
263.*11
521 .31
854.51

4624.42
169.*14
118.93

SHE AR FLEXURAL
AREA INERTIA

664.*65
132.04
261.90
428.24

2315.12
84.57
59.46

INPUT
FL EX IB IL ITY

3303961.9
37114.7

12851 0.6
495617.7

19607559.4
383053.0
147533.1

WEIGHT/
LENGTH

0.00
82.00

164 .00
0.00
0.00
0.00
0.00

SECTION
DESCRIPTION



0
TPIPE VER IF ICA TION N1-TPIPE PROB. 94

0
RAGILES X2159 PAGE NO. 10

P IP E ME M BE R D AT A

MEMBER * NODE NAME * MAT
NAME I-END J-END TYPE

2
3
4
9

10
11
13
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
39
37
38
40

F47
F47
F47
F47
48
49
50
51
58
59
60
58

SECT INTENS FACTOR
TYPE I-END J-ENO

1.000
1.000
1.000
1.000
1 .000
1 .000
1.0 00
1.000o
1.366
1.000
1.366
1.000o
1.000
1.:366
1.366
1.000
1.000
1.366
1.366
1 .000
1.000
1 .000
1 .000
1.000
1 .000
1.000
1 .000
1.000
1 .000
1.000
1.000
1.000
1.000
1.366
1.366
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.366

1.000
1.00 0
1.00 0
1.000
1.000
1.000
1.000
1.000
1.366
1.000
1.366
1.000
1.000
1.366
1.366
1.00 0
1.00 0
1.366
1.366
1.00 0
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.00 0
1.000
1.000
1.366
1.366
1.000
1.000
1.000
1.000
1.000
1.00 0
1.000
1.000
1.000
1.00 0
1.000
1.366

REF
TEMP

70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70.0
70.0
70.0
70o0
70.0
70o0
70.0
70o0
70.0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

RELEASE CCDE MEM4BER CURVE **~***** INTERSECTION ***'***
1-END J-END LENGTH RADIUS X-GLOBAL Y-GLDBAL Z-GLOBAL

144.*00
96.00

180.00
180.00
276.00
90.*15
90.15
70.*39
41.*87

102.*85
41.*87
60.*37
60.37
94.*25
94.*25
23.*58
23.58
94.*25
94.*25
72.*00
72.00

180.00
180.00
126.00
126.00

36.02
36.02
68.37
71.*44
68.37
68.*54
81.00
68.48
30.92
31.*04

134.09
96.*00

.00
134.03
192.00
84.00
72.00

132.00
134.03
96.00

134.09
31.04

60. 000
117. 900

60.*000

402.60
303.40
402.*60

10.20
0.00

10.20

60.000 402.60 -132.00
60.000 4#02.60 -132.00

60.000 288.00 -132.00
60.000 288.00 -132.00

60.000 106.00 0.00
60.000 106.00 0.00

60.000 -106.00 0.00

INTER MEMBER
ANGLE NUMBER

1
2
3
4
5
6
7
8

-69.50 39.981 9
0.00 49.984 10

69.50 39.981 11
12
13

-69.50 90.000 14
69.50 90.000 15

16
17

-156.00 90.000 18
156.00 90.000 19

20
21
22
23
24
25
26
27
28
29
30
31
32
33

-106o00 29.530 34
106.00 29.638 35

36
37
38
39
40
41
42
43
44
45
46

-106.00 29.638 47



IPIPE VERIFICATION Nl-TPIPE PROB. #f4

P I P E M E M B E R D A T A (CONTINUED)

RAG ILES X2159 PAGE NO. 11

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR
TYPE TYPE I -END J-END

1.366
1.000
1.000
1.000
1.000
1.0 00
1.000
1 .000
1 .000
1.000
1.000
1.000
1.000
1.000
1.*000
1.366
1.366
1.000
1.000
1.366
1.366
1.000
1.000
1.366
1.000
1.366
1.000
1.000
1.000
1.000
1.000
1 .000
1.000
1.000

1.366
1.000
1.000
1.000
1.00 0
1.00 0
1.00 0
1.000
1.000
1.00 0
1.000
1.00 0
1.00 0
1.000
1.00 0
1.366
1.366
1.000
1.00 0
1.366
1.366
1.000
1.00 0
1.36 6
1.000
1.366
1.00 0
1.00 0
1.000
1.000
1.00 0
1.000
1.000
1.000

REF
TEMP

70.0
70.0
70.0
70.0
70 .0
70.0
70.0
70.0
70.*0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

RELEASE CODE
I-END J-END

MEMBER CURVE **~***** INTERSECTION *******

LENGTH RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

30.*92
68.48
81.*00
68.54
68.*37
71.*44
68.37
36.02
36.02

126.00
126.*00
180.00
180.00
72.00
72.00
94.*25
94.*25
23.58
23.58
94.*25
94.*25
60.*37
60.37
41.87

102.*85
41.87
90.15
70.*39
90.15

276.00
180.00
180.*00
96.00

144.00

60.000 -106.00 0.00

60.000 -288.00 -132.00
60.000 -288.00 -132.00

60.000 -402.60 -132.00
60.000 -402.60 -132.00

60. 00 0
117.900
60.000

-402.60
-303.40
-402.60

10.20
0.00

10.20

INTER MEMBER
ANGLE NUMBER

106.00 29.530 48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

-156.00 90.000 63.
156.00 90.000 64

65
66

-69.50 90.000 67
69.50 90.000 68

69
70

-69.50 39.981 71
0.00 49.984 72

69.50 39.981 73
74
75
76
-77
78
79
s0
81



TPIPE VERIFICATION Nl-TPIPE PROB. #4 RGLS 125 AEN.1

M EMB8E R L EN GT H D IR E CTIO0N I N FOR M AT 1ION

MEMBER
NA ME

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

F 37
38
39
40
41
42

I NODE
NAME

1
2
3
4
9
9
9
9
11
12
13
14
16
17
18
19
20
21
22
23
24
25
26
25
26
25
26
31
15
32
33
34
35
36
37
38
39
47
40

F47
47
49
50

J NODE
NAME

*3*

* 4*
* 9*

* 10*
* 11*
* 13

* 12*
* 14*

* 15*
* 16
* 17*
* 18*
* 19*
* 20
* 21*
* 22
* 23*
* 24
* 25*
* 26
* 27 *
* 28 *
* 29 *
* 30 *
* 31 *

* 32 *
* 33 *

* 34 *

* 35 *
* 36 *
* 39 *

* 37 *
* 38 *
* 40 *

* F47 *
* F47 *

* F47 *
* F47 *

* 48 *
* 49 *
* 50 *
* 51 *

***DELTA
x
0.00
0.00
0.00
0.*00
0.00

14.*97
14.97

-45.26
3.63

-90.30
3.63
0.00
0.00

-47.89
-47.89
-18.82
-18.82
-47.89
-47.89

0.00
0.00
0.00
0.00
0.00
0.00

-34.*80
-34.80
-65.90
-71.44
-65.90
-66.06
-81.00
-65.99
-26.42
-26.53
-94.82
-96.00-

.00
-94.78

-. 00
.00

0.00
0.00 0.00

CROSS SECTION
DESCRIPTION

MEMBER LENGTHS***
y Z

-144.00 0.00
-96.00 0.00

-180.00 0.00
-180.00 0. 00
-276.00 0. 00
-69.07 -55.95
-69.07 55.95
-53.91 0. 00
-38.55 -13.55
-42.09 0.00
-38.55 13.55
-60.37 0.00
-60.37 0.00
-60.00 -36.15
-60.00 36.15

0.00 -14.21
0.00 14.21

60.00 -36.15
60.00 36.15
72.00 0.00
72.00 0. 00

-180.00 0.00
-180.00 0. 00

126.00 0.00
126.00 0. 00

0.00 9.30
0.00 -9.30
0.00 18.20
0.00 0.00
0.00 -18.20
0.00 18.28
0.00 0.00
0.00 -18.29
0.00 15.40
0.00 -15.43
0.00 94.82
0.00 0.00
0 .00 0.00
0.00 -94.78

-192.00 0.00
94.00 0.00
72.00 0.00

132 .00

RAGILES X2159 PAGE NO. 12
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M E MBE R L EN GT H -

PROB. #4
0

PAGE NO. 13RAGILES X2159

0 1 R E C T I 0 N I NF 0OR MAT T O10N (CONTINUED)

MEMBER
NA ME

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

CRESS SECTION
DESCRIPTION

NODE
N AME

47
47
47
61
62
61
59
62
63
64
65
66
67
68
69
70
71
72
73
76
77
76
77
80
81
80
81
85
87
86
85
87
86
88
89
90
95
96

J NODE
NAME

58
59
60
58
60
63
64
65
66
83
67
72
73
72
73
72
73
74
75
74
75
78
79
78
79
82
84
82
83
84
89
89
89
89
90
95
96
97

***DELT A
x

-94.78
-96.00
-94.82
26.53
26.42

-65.99
-81.00
-66.06
-65.90
-71.44
-65.90
-34.80
-34.80

0.00
0.00
0.00
0.00
0. 00
0.00

47.89
47.89

-18.82
-18.82
47.89
47.89
0.00
0.00

-3.63
90.30
-3.63
14.97

-45.26
14.97

0.00
0.00
0.00
0.00
0.00

MEMBER LENGTHS~***
y z
0.00 -94.78
0.00 0.00
0.00 94.82
0.00 15.43
0.00 -15.40
0.00 -18.29
0.00 0.00
0.00 18.28
0.00 -18.20
0.00 0.00
0.00 18.20
0.00 -9.30
0.00 9.30

-126.00 0. 00
-126.00 0.00
180.00 0.00
180.00 0.00
-72.00 0.00
-72.00 0. 00
60.00 -36.15
60.00 36.15

0.00 14.21
0.00 -14.21

-60.00 -36.15
-60.00 36.15
60.37 0.00
60.37 0. 00

-38.55 -13.55
-42.09 0. 00
-38.55 13.55
69.07 55.95
53.91 0. 00
69.07 -55.95

276.00 0.00
180.00 0.00
180.00 0. 00
96.00 0.00

144.00 0.00



TPIPE VERIFICATION NI-TPIPE PROB. #4. RAGILES X2159 PAGE NO. 14.

F R E QUE NCY A NA LY S IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQUATIONS............................ '432
HALF BANDWIDTH OF STIFFNESS..........................60
NUMBER OF EQUATION BLOCKS............................ 4
NUMBER OF EQUATIONS PER BLOCK................. o.. .... 120
NUMBER OF MODES REQUIRED.(EST.)..................... 30
CUT-OFF FREQUENCY ................. ...o........... 100.00
TOTAL MODES TO CUT-OFF FREQUENCY...............o......54.
NODAL WT./GEN. MASS PRINT CODE (MWPRNT) ..... 0

PRINT NODAL WT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. MASS PRINT =1
SUPPRESS NODAL WT. SUMMARY PRINT =2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE DUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 53572
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIlED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT., THlE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD...

NUMBER OF NODAL POINTS (NUMNP)...................... 7B
NUMBER OF DYNAMIC NODAL RESTRAINTS (NODREA) .. 36
NUMBER OF NON-GLOBAL NODES (NNG)..o..o................
NUMBER OF MODES (NM)..............o................o... 30
NUMBER OF EQUATIONS PER BLOCK (NEQB)..... ......o 120
NUMBER OF SPECTRAL CURVES INPUT (NSC)............... 1
NUMBER OF MODAL TIME STEPS (NT).................o. 100
NUMBER OF FORCING FUNCTIONS (NFN) ...... o..............

EMPLOYING THE ABOVE PARAMETERSTHE FOLLOWING VALUES FOR MTOT
AND CORE ARE ESTIMATED...

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYSIS. 3969 007601
TIME HISTORY MODAL ................ 5340 012334.
STRUCTURAL PLOTTING.................. 5040 011660
CREATE OR READ RESTART TAPE~oo 2296 004370



TPIPE VERIFICATION N1I-TP IPE PROS. #4

NO0D AL W EI G

NODE RESTRAINT
NAME CODE

47 * 000000
F47 * 000000

1 * 000000
2 * 000000
3 * 000000
4 * 000000
9 * 000000

10 * 111111
11 * 000000
12 * 000000
13 * 000000
14 * 000000
15 * 000000
16 * 000000
17 * 000000
18 * 000000
19 * 000000
20 * 000000
21 * 000000
22 * 000000
23 * 000000
24 * 000000
25 * 000000
26 * 000000
27 * 111111
28 * 111111
29 * 000000
30 * 000000
31 * 000000
32 * 000000
33 *t 000000
34 * 000000
35 * 000000
36 * 000000
37 * 000000
38 * 000000
39 *t 000000
40 *t 000000
48 *t 000000
49 *t 000000
50 *t 000000
51 *t 000000
58 *t 000000
59 * 000000
60 * 000000
61 * 000000
62 *t 000000

0
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H T SU MM AR Y

x
TRANSLAT ION

801007.200
0. *000

20 0155.200
10 0077. 600
100077.600
350078.400
90031.*200

0.*000
1716.582
8434.*004
1716. 582
4191 .880

14292.*304
4191 .880
6 339.458
6 339.458
4830 .967
4830.967
4830 .967
4 830.967
3864.*159
3864.*159

5 0232.000
50232.*000

O0.000
0.*000

150309.600
15 0309. 600
2803.048
2803.048
5613.283

12500 .301
5610 .805
4078.*127
4080-*284
1267.892
6642.*000
1272. 527

750775.200
50 0388. 000
200155.200
15 0309.600

1272. 527
6642.000
1267.892
4080.*284
4078.*127

TRANSLATION

80100 7. 200
0.000

2 00 155.2 00
100 077.6 00
100 077.6 00
350078.400
90031.200

0.0 00
1716.5 82
8434.0 04
1716.582
4191.880
14 292. 304
4 191. 880
6339.458
6 339. 458
4830.*967
4 830. 967
4830.967
4 830.9 67
3864. 159
3864.159

50 232. 00 0
50232.000

0.0 00
0.000

150 309. 6 00
150 30 9. 600
2803.048
2803.048
5613.2 83

12500.301
5610.805
4078.127
4 08 0.2 84
1267.892
6642.0 00
1272.527

750 775. 2 00
5 00 388. 000
200155.200
150 309.6 00

1272. 527
6642.0 00
1267.892
4080.284
4078.127

z
TRANSLATION

801007.200
0 .000

200155.200
10 00 77.600
100077.600
3500 78 .400
90031.200

0.000
1716 .582
8434 .004
17 16.582
4191.880
14292.304
4191.880
6339 .458
6339.458
4830.967
4830.967
4830.967
4830.967
3864.159
3864 .159

50232.000
50232.000

0.000
0.000

150309.600
1503 09.600

2803.048
2803.048
56 13.283

12500 .301
5610.805
4078.127
40 80 .284
1267.892
6642.000
1272.527

750775.200
500388.000'
20 0155 .200
15 03 09.60 0

12 72.527
6642.000
1267 .892
4080.284
4078.*127
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N 0 D A L W E I G H T S U M M A R Y (CONTINUED)

NODE
NAME

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
95
96
97

RESTRAINT
CODE

000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000

000000
000000
000000
000000

x
TRANSLAT ION

5610.805
12500.301

5613.283
2803.048
2803.048

15 0309.600
15 0309.600

0.*000
0.*000

50232.*000
5 0232.000

3864.*159
3864.159
4830.967
4830.967
4830.967
4830.967
6339.458
6 339.458
4191.880
14292.304

4191 .880
1716.582
1 716. 582
8434.*004

0.*000
90031.*200
350078.400
10 0077.600
100077.600
200155.200

y
TRANSLATION

5610.805
1250 0.30 1
5613.2 83
2803.048
2 803. 048

150 309.600
150 309.6 00

0.0 00
0.000

50232.000
50232.000

3864.159
3864. 159
4 830.967
4 830.967
4 830. 967
4 830.967
6339.458
6339.4 58
4 191.880

14 292. 304
4191.880
1716.5 82
1716.582
8434.0 04

0.000
90 031.200

350 078.4 00
100 077.6 00
100 077 .600
2 00 155.2 00

z
TRANSLATION

5610.805
12500.301
5613.283
2803.048
2803.048

15 03 09.60 0
150309.600

0.000
0.000

50232.000
50232.*000

3864 .159
3864 .159
48 30.967
4830.967
4830 .967
4830.967
63 39.458
6339.458
4191.880

14292 .304
4191 .880
1716.582
1716.582
8434.004

0.000
90031.200
350078.400
10 00 77.600
10 00 77.600
200155.200

RAGkL[S X2159 PAGE NO. 16
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TPIPE VERIFICATION N1-TPIPE PROB. #4

0
PAGE NO. 17RAGILES, X2159

FR EQ0UE N CY DI S TRIB6U TIO0N B Y G ROU P

*SUBSPACE NO. MODES
GROUP IN GROUP

LOWER BOUND
HERTZ EIGENVALUE

4.419
6.250
8.839
12.500
15.309
29. 315
3D. 619
35.355

.7711E+03
.15 42 E+04
.30 84 E+04
.6169E+04
.9253 E+04
.33 93 E+05
.37OlE+ 05
.4935 E+05

.UPPER BOUND
HERTZ EIGENVALUE

6.250
8.839

12.500
15.309
29.3 15
30.619
35.355
50.000

.1542E+D04

.3084E+04

.6169E+0 4

.9253E*0 4

.3393E+0 E

.3701E+0 5

.4935E+0 ý-
.9870E+0 5



TPIPE VERIFICATION N1-TPJPE PROB. #4
0

PAGE NO. 18RAGILES X2159

F RE QU E NCY A ND CO0N VER G EN CE

MODES TIONS EIGENVALUE

1 2 5 .115659E+04

2 6 2 .231319E+04

3 2 3 .462638E404.

4 5 2 .771063E+04

5 5 9 .215898E*05

6 5 3 .354689E+05

7 2 1 .431795E+05

8 6 6 .740220E+05

MODE CIRCULAR
FREQUENCY
(RAD/SEC)

1 38.5398
2 38.8547

41.2108
41.2983
41.6725
41.7025
.42.2363
5 0.1655

D A TA - S U 8S PA CE I TE R ATIO N

FREQUENCY PERIOD FREQUENCY
(HZ) (SEC) TOLERANCE

MODDE
TOLERANCE

I/K *@/I //K*S-EIG
2 *M*NhI

MAX

K*@ OF
MAX NORM

6.1338 .rE30 .7737E-09 *1531E-03 .3052E+05 .4596E+01 .4596E+01
6.1839 .1617 .3113E-08 .1107E-04 .3136E+05 .1679E*00 -.1870E+04

6. 5589
6. 5728
6.*6324
6.*6372
6.*7221
7.9841

.1!525

.1521

.1508

.1 507

.1 488

.1252

.2767E-08

.3558E-08

.8059E-09

.7234E-09

.1385E-08

.10 DOE- 06

.2647E-04
.1592E-0 4

.2191E-04

.640 8E-04

.3051E-04
.1933E-0 4

.3343E*05

.3274E+05

.3475E. 05

.3476E+ 05

.4406E+05

.5430E+05

.7008E*00

.2175E*00

.7205E+00

.2 09 8E.0 1

.1272E+01

.4 190E400

.4 98 2E+04

.4493E*03
-.7205E*00
-. 2098E*01

.1733E+05
-. 4671E+00

9 64.1704 10.2130 .0579 .3445E-09 .9503E-05 .1131E+06 .8181E+00 -.5417E+05
10 73.7327 11.7349 .0 P52 .2707E-08 .2470E-04 .2001E*06 .4532E.01 -. 4532E+01

84.2008
8T7.311 1
89. 522 3
91. 0829
92.4246

9 7. 949 3
10 7.426 7
118. 8703
177. 7181
177.8711

185.4920
18 7.213 5
190.4605
191.5750
191. 6218

13.4010
13.8960
14.*2479
14.4963
14.*7098

15 .58 91
17.*0975
18.*9188
28.2847
28o 3091

29o 52 20
29o 7960
30.3127
30. 4901
30. 4976

.0746

.0 720

.0702

.0690

.0680

.0 641

.0585

.0529

.0 3S4

.0 353

.02339

.0 336
.0 330

.0 328

.0328

.1832E-09
.1965E-09
.5524E-09
.4266E-08
.6233E-07

-6856E-12
.4439E-12
.1030E-12
.48 03E-07
.3776E-08

.8120E-13

.1594E-12

.5777E-12
.8750E-10
.12 i0E-09

.1304E-03

.1186E-06

.212 9E-04

.2523E-05

.1963E-04

.8370E-04

.120SE-04

.5168E-04

.684 8E-0 4

. 1867E-04

.2463E-06

.1702E-06
.108SE-06
.1599E-05
.1007E-05

.1381E+06
. 1542E. 06
.1917E+06
.1906E. 06
.2234E+06

.32 8SE. 06
.3323E*06
.511 7E+ 06
.3084E. 06
.3167E*06

.8943E+06
.56 0SE+ 06
.1217E*07
.6240E+06
.6240E*06

.1319E+02

.7204E-02

.3997E*01

.2370E+0 0

.3390E+0 1

.2618E+02

.2458E+01

.2319E+02

.1253E+02

.3 93lE .0 1

.2112E+00

.6426E-01

.1 163E*00

.8966E+00

.5899E*00

-. 1319E*02
-.7204E-02

.3997E+01
-. 2530E*00

.3390E+01

.2618E+02
-. 2458E*01

.2319E*02

.9551E+05

.943 1E*05

-. 4737E*06
.6426E-01
.7291E406
.8966E*00

-. 5899E+00

26 199.9812 31.8280 .0Z14 .1228E-08 -2368E-05 .5103E+06 .6699E+00 .7818E*00
27 200.1227 31.8505 o0314 .2652E-08 .1234E-04 .4493E+06 .3011E*01 -. 6417E+01

248.1674
253.9558
255. 9428

39.4971
40.4183
40.*7346

.0253

.0 247

.0245

.3914E-07
.7233E-10
.1649E-08

.1529E-0 3
.4663E-05
.1079E-04

.53 14E+ 06

.8228E+ 06

.5187E+06

.6 750OE+02

.3449E*0 1

.2382E*0 1

.6750E*02
-. 3449E+01

.5145E+01
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G EN ER A LI ZE D

I
1.00000
-. 00000

.00 000

.00000
-. 00 000

.00 000
-. 00000
-. 00 000
-. 0000 0

.00 000
-. 00000
-. 00000
-. 00000
-. 0000 0

.00000

.00000

.00000
-. 00 000
-. 00000

.00000
-. 0000 0

.00000
-. 00000
- .00 00 0

.00000
-. 00000
-. 00000
-. 00000

.00000
.00000

M A SS M AT RI X

2
-. 00000
1. 000 00
-. 00000

- .00000
-. 000 00
.00 000
.00 000
.00000
.00 000

-. 000 00
.000 00
.00000
.000 00

-. 000 00
-. 000 00
-. 000 00
.000 00
.000 00
.000 00

-. 000 00
.000 00
9000000
.00000

-. 00000
.000 00
.00000
.00000
.000 00
.00000

-. 00000

3
.00000

-. 00000
1.00000

.00000
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 00000

.00000

.00000

.00000
-. 00000
-. 00000

.00000

.00000
-.00000

.00 000
-. 00 000
-. 00000

.00000
.00000
.00000

-. 00 000
.00000

-. 00000
-. 00000
-. 00 000
-. 00 000

.000
-. 00000
-. 00000
1.00000
1.00 000
-. 00 000

-. 00 000
-. 00000
.00 00 0

-. 00 000
-. 00000
.00 000
.00 000

-. 00000
-. 00 000
-. 00000
.00000

-. 00 000
-. 00 000
-. 00 000

-. 00000
-. 00 000
.00000
.00 000

-. 00 000
-. 00 000
-. 00 000
-.00 000
-. 00 000
-. 00 000

5
-. 00000
-. 00000
-. 00000o

.00 000
1.00 000

.00 000

.00 000

.00 000
-. 00 000
.00000o

-. 00 000
-. 00 000
-. 00000o

.00 000

.00000o
-. 00 000
-. 00 000

.00 000
-. 00 000

.00 000

.00000
-. 00 000
-. 00 000
-. 00000O

.00 000
-. 00 000
.00000o
.00000o
.00 000
.00 000

6
.00000
.00 000
.00000

-. 00000
.00000

1.00000
-. 000 00

.00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00000

.00000
-. 00000
-. 00000

.00000
-. 00000

.00000
.00 000

-. 00000
-. 00000
-. 00000

.00000
-. 00000

.00000

.00000

.00000

.00000

7
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 0000 0
1.00000

.00000
-. 0000 0

.00000
-. 0000 0
-. 00000
-. 00000

.00000
.0000 0

-. 0000 0
-. 00000

.00000
-. 00000

.00000

.00000
-. 00000
-. 00000
-. 0000 0

.00000
-. 00000

.00000

.00000

.00000

.00000

8
-.000 00

.00000
-.00000

.00000

.00000

.000 00

.000 00
1. 000 0
-. 00000

.00000
-. 000 00
-. 00000
-. 00000

.00000

.00000
-. 00000
-. 00000

.000 00
-. 00000

.00000

.00000
-. 000 000
-. 00000
-. 00000

.000 00
-. 000 00

.00000

.00000

.000 00

.00000

9
-. 00000

.00000
.00000
.00000

-. 00000
-. 00000
-. 00000
-. 00000
1. 000 00
-. 00000

.00000

.00000
-. 0000 0

.00000
-. 0000 0

.00000

.00000
-. 00000
-. 00000
-. 0000 0
-. 00000

.0000 0
-. 0000 0

.00000
-. 00000
-. 00000
-. 0000 0
.00000

-. 00000
-. 0000 0

10
.00000

-. 00000
-. 00000
-. 00000

.00 000

.00000
.00000
.00 000

-. 00000
1. 00000

.00000
.00 000
.00000
.00000

-. 00000
-. 00000

.00000
.00000

-. 00 000
-. 00000

.00000
.00000

-. 00000
.00 000

-. 00000
-. 00000

.00000

.00000
-. 00 000
-. 00000



0
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0
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GE NE R ALI ZE D

11
-. 00000

.00000

.00000

.000 00
-. 00000
-. 00 000
-. 00000
-. 00000

.00000

.00 000
1.000 00
-. 00000
-. 00 00 0
-. 000 00

.00000
-. 00000
-. 00 00 0
-. 00000

.00 00 0

.00000
-. 00000
-. 00000

.000 00
-. 00 000

.00000
.000 00
.00 000
.00000

-. 000 00
-. 00000

M A S S M A T R I X (CONTINUED)

12
-. 00000

.00000

.00000

.000 00
-. 00000
- .00000
-. 00000
- .00000

.00000

.000 00
- .00 000
1.000 00

.000 00
.00000

- .00000
- .00000
- .00 000
- .000 00

.00000

.000 00
-. 000 00
- .00000

.00000
- .00 000
.000 00
.00 000
.000 00

- .000 00
-. 00000
-. 000 00

13
-. 00000

.00000

.00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000

.00 000
-. 00000

.00000
1. 00000

.00 000
-. 00000

.00000

.00000
-. 00 000

.00000

.00 000
-. 00000
-. 00000

.00 000
-. 00 000

.00000
.00 000
.00000

-. 00 000
-.00 000
-. 00000

-.000
-. 00 000
-. 00000
-. 00000
-. 00 000
.00 000
.00000
.00 00 0
.00 000
.00000

-. 00 000
-. 00000
.00000
1.0000 0
1.00000
-. 00000

-. 00 000
-. 00000
-. 00 000
.00000
.00 000
-.00 00
-. 00 000
-. 00 000
.00 000

-. 00000
-. 00000
-. 00 000
-. 00 000

15
.00 000

-. 00000o
-. 00 000
-. 00000o

.00 000

.00 000

.00000o

.00 000
-. 00000o
-. 00 000

.00 000
-. 00000
-.00000

.00 000
1.00000
-. 00 000

.00 000

.00 000
-. 00 000
-. 00 000

.00 000

.00000
-. 00 000
.00000o

-. 00000
-. 00000o
-. 00 000

.00000

.00000o

.00000

16
.00000

-. 00000
.00000
.00000

-. 00000
-. 00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
1. 000 00

.00000

.00000
-. 00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 00000
.00000
.00000

-.00000
-. 00000

17
.00000
.00000
.00000
.00000

-. 00000
-. 00000
-. 00000
-. 00000

.0000 0

.00000
-.00000
-. 0000 0

.00000
-. 00000

.00000

.00000
1. 0000
-. 0000 0

.0000 0

.00000

.00000
-. 00000
-. 00000
.00000
.00000

-. 00000
.00000
.00000

-.00000
-.00000

18
-. 000 00

.00000
-. 00000
-. 00000

.00000
.00000
.00000
.000 00

-. 000 00
.00000

-. 00000
-. 000 00
-. 00000
-. 00000

.00000

.000 00
-. 00000
1.*00000

.000 00
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 000 00

.000 00
*.00000
-. 00000
-. 00000

19
-. 00000

.00000

.00000

.00000
-. 0000 0
-. 0000 0
-. 0000 0
-. 00000
-. 00000
-. 00000

.00000

.0000 0

.00000

.00000
-. 0000 0
-. 0000 0

.00000

.00000
1.00000

.0000 0

.00000

.0000 0
-. 0000 0

.00000

.00001
-. 00000

.00001
.00004

-. 00003
-.00001

20
.00000

-. 00000
-. 00000
-. 00000
.00000
.00000
.00000
.00000

-. 00000
-. 00000

.00000

.00000

.00000

.00000
-. 00000
-. 00000

.00 000
-. 00000
.00000

1.00000
-. 00000

-. 00000
.00 000

-. 00000
-. 00000

.00000
-. 00 000
-.00 001

.00001
.00 000



S
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21
-. 00000

.00000
-. 00000
-. 00000

.00000

.000 00

.00000

.00 00 0
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00 00 0

.00000

.00 000

.00000

.000000

.00000
-. 00000
1.00000
- .0000 0
-. 00000
- .00 00 0

.00 00 0

.00000

.000 00

.00000
- .00 0 00
-. 00000

0
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M A S S M A T R I X (CONTINUED)

22
.000 00

- .00000
.000 00
.00000

-. 00000
- .00000
-. 00000
- .00000

.00000

.000 00
-. 00000
-. 00 000
-. 00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 00 000
-. 00 000
1.00000
-. 00000
.00 000

-. 000 00
- .000 00

.00000

.000 00
-. 00000

-. 00 000

23
-. 00000

.00000

.00 000

.00000
-. 00000
-. 00 000
-. 0oo6oo

-.00 000
-. 00000
-. 00000

.00 000

.00000

.00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
1. 00000
-. 00000
-. 00 000
-. 00 000

.00000
.00000

-. 00000
-. 00 000

2.0 0
-. 00000
-. 00000
.00000
-. 00000

-. 00000
-. 00 000
-. 00 000
-. 00000
.00000

-. 00 000
-. 00 000
-. 00000
-. 00000
-. 00000
.00 000
.00000
.00000
.00000

-. 00000
-. 00 000
-. 00000
-. 00 000

1.00 000
1.00 000
-. 00000
-. 00 000

-. 00 000
-. 00000
.00000

25
.00000o
.00 000

- .00 000
-. 00000o

.00000

.00 000

.00000o

.00000o
-. 00 000
-. 00 000
.00000o
.00000
.00000o
.00 000

-. 00 000
.00000o
.00000
.00 000
.00 001

-. 00000
.00 000

-. 00 000
-.000000
-. 00 000
1.00000

.00000
-.00000
-. 00 000

.00 000

.0000oo

26
-. 00000

.00000

.00000

.00 000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 000000

.00000

.00000

.00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000

.00000

.00000
-.00000
-. 00000

.00000

.000 00
1.00000
-. 00000
-. 00000

.00000

.00000

27
-. 09000O

.0000 0
-. 00000
-. 00000

.00000

.00000

.00000

.00000
-. 00000

.00000

.00000

.00000

.00000
-. 00000
-. 00000

.0v,000

.00000

.00000

.0000 1
-. 00000

.00000

.00000
.00000

-. 00000
-. 00000
-. 000010
1. 09100 0
.00000

-. 00000
-. 00000

28
-. 00000

.00000
-. 00000
-. 000 00

.000 00

.00000

.000 00

.00000

.00000

.00000

.000 00
-. 000 00
-. 00000
-. 000 00

.000 00

.00000

.000 00

.000 00
o.00040

-. 00001
.000 00
.000 00
.00000

-. 00000
-. 00000
-. 00000

.00000
1. 000 00

.000 00

.00000

MAXIMUM VALUE OF OFF DIAGONAL TERMS =.376E-04
MODE SHAPE NUMBER. 28
ROW NUMBER............. 19

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN
MODE SHAPE NUMBER.. 21

DIAGONAL AND 1 .14921E-12

29
.00000
.00000

-. 00000
-. 00000

.00000

.00000
.00000
.00000

-. 00000
-. 00000
-. 0000 0
-. 00000
-. 0000 0
-. 0000 0

.00000
-. 00000
-. 00000
-. 00000
-. 00003

.00001
-. 00000
-. 0000 0
-. 00000

.00000
.00000
.00000

-. 000000
.00000

1. 0000 0
-. 00000

30
.00000

-. 00000
-. 00 000

-. 00 000
.00000
.00 000
.00000
.00000

-. 00000
-. 00000

-. 00000
-. 00000
-. 00000
-. 00000
.00000

-. 00000
-. 00 000
-. 00000
-. 00001
.00000

-. 00000
-. 00000
-. 00000
.00000
.00000
.00000

-. 00000
.00000

-. 00000
1.00000



IPIPE VERIFICATION Nl-TPIFE PROB. #4~ RAGILES X2159

F R EQUE N CY ER RO0R E ST IM A TE S UM M ARY S SUB8S PA CE IT ER A TIO N

CONDITIONING NUMBER .4355E+10

***WARNING*** CONDITIONING NUMBER GREATER THAN E*1E08

SUMMARY OF WARNINGS

CONDITIONING NUMBER GREATER THAN

PAGE NO. 22



.0
TPIPE VERIFICATION Nl-TPIPE PROB. 04

P IP I NG S Y ST EM MO0D E

MODE SHAPE NUMBER...
FREQUENCY (HZ)*.....

NODE
NAME

*.NODAL

X

.00000

.00000
-. 00000
-. 00000
-. 00000

-. 0 0000
.000 00

0. 00000
.03584
.0 000 0
.*03584
.03031
.00000

-. 03031
.01056
.01054
.. 00460
-. 00465
.02402

-. 02408
.07681

-. 07692
.11507

-. 11527
0.00000
0.00000

. 19574
-. 19612
.10383

-. 10401
.07438
.0 0000

-. 07452
.04279

-. 04283
.04050
.00000
.04048
.00000
.000 00
.0 00 00
.00000

-. 04048
.00000

1
6.*1338

TRANSLATIONS ***

.00000
.00000
.0 0001
.0 0001
.0 0001
.0 00 01
.0 0001

0.00000
-. 06061
.0 0001
.0 6062

-. 0 7046
.0 0000
.07048

-. 0 70 97
.0 7099

-. 034 07
.03413

-. 0 2585
.0 2591
-0 0369

-. 0 0370
.00351

-. 00352
0 .0 0000
0 .000 00
.0 0 352

-. 00353
.0 0463

-. 0 0465
.0 0470
.0 0000

-. 00 473
.0 0247

-. 00248
.00004
.0 00 0

w-.00004
.00000
.00000
.0 00 00
.0 0000

-. 00004
.00000

-. 00000
-. 00000

-1.*00000
-. 62796
-. 389 02
-. 00011

.21556
0.*00000

.29965

.24 066

.29965

.3 1730

.17466

.31732
.29455
.294 62
.19349
.19359
.16711
o16721
.17634
.17659
.31829
.31884

0.00000
0.00000
.59937
.60049
.276 30
.27679
.170 02
.09139
o17033
o05623
.05641
.00008
.03007

-1.00008
-. 00000
-. 00000
-.00000
-. 00000
.00008

-. 03007

0
PAGE NO. 23RAGILES X2159

S H A P E S (LOWEST 6 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

***** NODAL ROTATIONS *****

-. 00000
-. 0000 0
-. 0025 1
-. 00242
-. 00226
-. 00168
-. 00109
0.00000
-. 0010 7
-. 00107
-. 00107

.00010
-00005 1

.00010

.00048

.00048

.00073

.000 74

.00077

.00077
-0 019 6
.00197
.0 020 3
.0 020 3

0 .0000 0
0 .0000 0
.0 0222
.0 022 3
.0 020 0
.0 020 0
.0 012 0

- .0 0027
.0012 1
.00041
.0 004 1
.00000

- .0 000 0
-.00000
- .0 000
-. 0 000 0
- .0 000
- .0 0000
.0 000 0
.0 000 0

-. 0 0031
-. 0 0031
-. 0 0067
-. 0 0067
--0 0067
-. 0 0067
-. 0 0067
0.00000
-. 00 067
-. 0 00 69
-. 00067
-. 0 0064
-. 00116
- .0 0064
-. 0 0085
-. 00085
-. 00136
-. 00136
-. 00138
-. 0 0138
-- 00116
-. 0 0116
-. 0 0115
-. 00115
0.0 00 00
0 .000 00
-- 00115
-. 0 0115
-. 0 0119
-. 0 0119
--0 0168
-. 00095
-. 0 0168
-. 0 0140
-. 00141
-. 0 00 31
-. 00032
-. 0 0031
-. 0 0031
- .000 31
-. 0 0031
-. 0 0031
-. 0 0031
-. 00032

.000 00

.00000o

.000 00

.000 00
.00000o
.000 00
.000 00

0.000 00
-. 000 01

.000 00

.000 01
-.00055

.000 00
.00055S

-. 0006~4
.00064
.00005

-. 00005
.000 10

-. 000 10
-. 00053

.00053
-. 00057

.000 58
0.00000o
0.*00000o
-. 000(E4

.00064
-. 00057
.00057

-. 00032
.00000o
.00032

-. 000 06
.000 06

-. 000 00
.00000o

-. 000 00
.00000o
.000 00
.00000o
.00000
.00000o

-. 000 00

.02210

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. #4
0

PAGE NO. 24RAGILES X2159

P 1 P I N G S Y S T E M M 0 0 E S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

1 (CONTINUED)
6.1338 MAX. NORMALIZING COMPONENT...

*** NODAL TRANSLATIONS *.***

-. 04050
.04283

-. 04279
.07452

- .0 00 0
-. 07438

.10401
- .10383

-19612
-. 19574
0.00000
0.00000

.11527
-. 1 1506

.07692
-. 0 768 1

.02408
-. 02402

.00465
-. 0 0460
-. 01054
.0 1056
.03031

-. 0 000 0
-. 0303 1

.03584
-. 03584
.0 000 0

0 .0 0000
.0 000 0
.00000
.0 000 0
.0 000 0
.00000

.00004
-. 00248
.0 0247

-. 0 04 73
.00000
.00470

-. 0 04 65
.00463

-. 00353
.0 0352

0 .000 00
0 .0 0000
-. 0 0352
.0 0351

-. 00370
.0 0369
.02591

-. 0 2585
.03413

-. 0 3407
.07099

-. 0 7097
.0 7048
.00000

-. 0 70 46
.060 62

-. 06061
.000 01

0 .0 0000
.0 00 01
.0 0001
.0 0001
.0 0001
.0 0001

-. 00008
-. 05641
-. 05623
-. 17033
-. 09139
-. 17002
-. 2 7679
-. 27630
-. 60049
- .59937
0.*00000
0.*00000
-. 31884
-. 31829
-. 17659
-. 17634
-. 16721
-. 16711
-. 19359
-. 19349
-. 29462
-. 29455
-. 317 32
-. 17466
-. 31730
-. 29965
-. 29965
-. 24066
0.00000
-. 215 56

.00011

.38902

.62796
1 .00000

***** NODAL ROTATIONS *****

-. 0 000 0
-. 00041
-. 00041
- .0 012 1
.0 002 7

-. 00120
- .00200
- .0 0200
- .0 0223
-. 00222
0.00000
0.00000
- .0020 3
- .0 020 3
-. 00197
- .0 0196
-. 00077
- .0 0077
- .0 0074
- .000 73
-. 00048
- .0004 8
- .00010

0 .0005 1
- .000 10

.00107

.00107

.0010 7
0.000000
.0 010 9
-0 0168
.0 0226
.0 024 2
.00251

- .00031
-. 00 141
-. 0 0140
-. 0 0168
-. 00095
-. 00168
-. 0 0119
-. 00119
-. 00115
-. 00115
0.0 00 00
0 .000 00
-. 0 0115
-. 00115
-. 0 0116
-. 0 0116
-. 00 138
-. 0 0138
-. 0 0136
-. 00136
-. 0 0085
-. 00085
-. 0 0064
-. 0 0116
-.00064
-. 00067
-. 00067
-. 00069
0 .0 00 0
-. 0 0067
-. 00067
-. 00067
-.00067
-. 00067

.000 00
-. 000 06

.000 06
-. 00032
-. 00000

.00032
-. 000 57
.00057

-.00064
o.00064

0.000 00
0.00000o
_.000 t8
.00057

-. 00053
.00053
.000 10

-. 000 10
.00005

-. 00005
-. 00064

.00064
-. 00055

-. 000 00
.00055

-. 000 01
.00001l

-. 000 00
0.00000o
-. 00000
-. 000 00
-. 00000o

-. 000 00
-. 00000o

NODE
NAME

COORDINATE
SYSTEM

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
G3LOBAL
GLOBAL
GLOBAL
GLOBAL
G LO3A L
GLOBAL
GLOBAL
GLOBAL

.02210



TPIPE VERIFICATION N1I-TP IPE PROB. #4

P IP IN G S YS T EM MO0D E

0 0
PAGE NO. 25RAGILES X2159

S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER...
FREQUENCY (HZ)....

NODE
NAME

47
F47

1
2
3
4
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
48
49
50
51
58
59

2
6.1839

TRANSLATIONS *****.NODAL

X

.0000 1

.0000 1
-. 000 04
-. 00002
-. 00001
-. 0 00 00
.0 000 1

0 .000 00
-. 03688

.0000 1

.03690
-. 02971

.00001

.02973

.0 1611
-. 0 1607

.00758
-. 0 0749
-. 0 1077
.0 1086

-. 05352
.05366

-. 07841
.07867

0 .0 0000
0 .00000
-. 13326

.13375
-. 06757

.067813
-. 03924

.00001

.0394 2
-. 01002
.0 1010

-. 02915
.00001

-. 02916
.00001
.0000 1
.0000 1
.00001

-. 02916
.00001

-. 0 0000
-. 0 00 00
-. 0 0001
-. 0 00 01
- .000 01
-. 00001
-. 0 0001
0 .0 0000
.0 5951

-. 0 00 01
- .0 5952

.06912
-. 0 0001
-. 06914
.0 6959

- .06 962
.02915

-. 02922
.02 065

-. 020 73
-. 00498
.0 0499

-. 0 0481
.00482

0.000 00
0.00000
-. 00483
.0 0483

-. 00052
.00054
.0 0194

-. 00000
-. 00191
-.0 00 59
.0 0059
-0 00 02

-. 00000
-. 00002
-. 000 00
- .000 00
-. 0 0000
-. 0 0000

.00002

.0 0000

MAX. NORMALIZING COMPONENT....

*..NODAL ROTATIONS

-. 04196
-. 04196
1.*00000

.62748

.38837

.00012
-. 21197
0.*00000
-. 29500
-. 23458
-. 29500
-. 31169
-. 16529
-. 31171
-. 287 08
-. 28717
-. 18698
-. 18710
-. 162 00
-. 16212
-. 17251
-. 17281
-. 30979
-. 310 46
0.*00000
0.*00000
-. 58227
-. 58363
- .26936
- .26996
-. 16767
-. 08680
-. 16805
-. 06295
-. 06312
-. 02975
-. 04182

.02973
-. 04317
-. 04264
-. 04307
-. 04377

.02973
-. 04182

-. 00000
-. 00000

.00251

.00243

.0 02 26

.0 016 7

.0 010 7
0 .00000

.00105

.00105

.0 010 5
-. 00013
.0 004 9

-. 00013
- .00051
-. 00051
- .0 0075
- .0 0075
- .0 0079
- .0 0079
-.00190
- .00 190
-. 00197
- .0 019 7
0.00000
0.00000
- .0 0215
- .0 0216
-. 00193
- .0 0194
-. 00113
.0 002 6

-. 00113
- .00036
- .00037
- .0 000 0

.0000 0
.00000
.0 000 0

- .0 000 0
- .00000
-.000000
.0 00 00
.0 000 0

.0 00 00

.0 00 00

.00069

.00069

.00069

.00069

.0 0069
0.0 0000
.0 0069
.00071
.00069
.00063
.00112
.00063
.0 00 81
.0 0081
.00129
.00129
.0 0131
.0 0131
.00111
.0 0111
.00110
.0 0111

0 .000 00
0.0 0000

.00110

.0 0111

.0 0114

.0 0115

.00157
.00082
.00158
.0 0122
.0 0122
.0 0000
.0 00 01
.00000
.0 00 00
.00000
.0 0000
.0 0000

-. 00000
-. 00001

.02244

COORDINATE
SYSTEM

-. 000 00
-. 00000o

.00000o
.00000o
.00000o
.000 00
.000 00

0.*000 00
.000 01
.000 00

-. 000 01
.00062

-. 000 00
-. 00062

.00072
-. 00072
-. 000 04.
.000 04

-. 000 11
.000 11
.00034

-. 00035
.000o 9

-. 00039
0.000 00
0.00000o

.00043
-. 00044
.00039

-. 0003Z9
.00031

-. 000 00
-. 000 !2

.000 11
-. 000 11
.000 00

-. 000 00
.000 00

-. 000 00
-. 00000o
-. 00000o

-. 00000o
.00000o

-. 000 00

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROS. 04 PAGE NO. 26RAGILES X2159

P I P I N G S Y S T E M M 0 D E S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

NODE
NAMF

2 (CONTINUED)
6.1839 MAX. NORMALIZING COMPONENT...

TRANSLATIONS **** ***** NODAL ROTAT IONS *****. COORDINATE
ZZ SYSTEM

**NODAL
X

-. 02915
.0 1010

-. 01002
.03942
.00001

-. 03924
.06781

-. 06757
.133 75

-. 13326
0.00000
0.00000

.07867
-. 07841

.05366
-. 05352
.0 1086

-. 01077
-. 00749

.00757
-. 01607

.01611

.02973

.00001
-. 02971

.03690
-. 03688
.0 00 01

0.00000
.0 000 1

-. 00000
-. 0 000 1
-. 00002
-s00004

-. 00002
-. 00 059

.00059
.00191
.000 00

-. 00194
-. 0 0054

.0 0052
-. 00483

.0 0483
0 .00 000
0.00000
-. 0 0482

.0 0481
-. 0 04 99

.0 0498

.020 73
-. 0 2065

.0 29 22
-. 02914

.0 6962
-. 06959

.069 14
.0 00 01

-. 06911
.0 5952

-. 05951
.0 00 01

0 .000 00
.0 0001
.00001
.000 01
.0 0001
.0 00 01

-. 02975
-. 06312
-. 06295
-. 16805
-. 08680
-. 16767
-. 26996
-. 26936
-. 58363
-. 58227
0.*00000
0.*00000
-. 31046
-. 30979
-. 17280
-. 17251
-. 16212
-. 16200
-. 18710
-. 18698
-. 28717
- .28708
-. 31171
-. 16529
-. 31169
-. 29500
-. 29500
-. 23458
0.*00000
-. 21196

.000 12

.38837

.62748
1 .00000

-. 0000 0
- .0 0037
-. 00036
- .00113

.0 002 6
-. 00113
- .0 0194
- .0 0193
- .0 0216
-. 00215
0.00000
0 .00000
- .00 197
-. 00197
- .00190
- .0 0190
-. 00079
- .0 0079
- .000 75
- .0 0075
-o.0 05 1
- .0 0051
-.00013

.0 004 9
-. 00013

.00105
.00105
.00105

0 .0000 0
.00107
-00167
.00226
.00243
o00251

- .0 0000
-. 0 0122
-. 00122
-. 00 158
-. 00 082
-. 00157
-. 00115
-. 00114
-. 0 0111
-. 00110
0 .000 00
0.00000
-. 0 0111
-. 0 0110
- .0 0111
-. 00111
-. 00131
-. 0 0131
-. 0 0129
-. 0 0129
-. 0 0081
-. 0 00 81
-. 0 0063
-. 00112
-. 0L0 063
-. 0 0069
-. 0 0069
-. 00071
0.*00000
-. 0 00 69
-. 0 0069
-o0 0069
-. 00069
-. 0 0069

.00000o
-. 000 11

.000 11
-. 000 32
-. 000 00
.000 31

-. 00039
.00039

-. 00044
. 000 43

0.00000
0.00000o
-. 00039

.000 Z9
-0 0 035
.00034
.000 11

-. 000 11
.000 04

-. 000 04
-. 000 72

.000 72
-. 00062
-. 00000
.00062

-. 000 01
.00001l
.000 00

0. 00000o
.000 00
.00000o
.000 00
.00000
.000 00

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOB3AL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PROB. #4

P I P ING S YS TE M MOD 0E

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

NODE
NAME

3
6.5589

TRANSLATIONS ******NODAL

x

.06385
.06385

-. 26722
-. 16668
-. 10244
-. 0 0003

.04986
0.00000

.06526

.06193

.06488

.065 18

.06426

.06484

.0 6375

.06388

.08043

.08089

.08130

.08164

.1 1946
.11991
.20234
.20342

0 .0 0000
0.0000 0

.37136

.3 736 6
-18578
.18676
.13713
.06409
.13778
.08331
.0 8352
.04488
.06388

-. 0450 1
.06277
.06637
.06829
.07163

-. 04501
.06388

.00000

.00000
-.0 1218
-. 01214
-. 01210
-. 01200
-. 0 1181
0 .000 00
-. 010 10
-. 02 187
-. 0 0971
-. 01436
-. 02 098
-. 0 1396
-. 0 1528
-. 0 14 89
-. 0 4302
-. 0 4333
- .0 4703
-. 04 745

.00539

.0 05 45

.0 0506

.0 05 11
0 .0 0000
0 .000 00

.00508

.0 05.13

.0 1151

.0 1158

.0 1323
-. 0 1034

.01333
.00474
.0 0483

-. 00109
-. 00174
-. 00105

.00000

.00000

.000 00

.00 000

.00105

.00174

0 0
PAGE NO. 27RAGILES X2159

S H A P E S (LOWEST 6 MODES PRINTED)

MAX. NORMALIZING COMPONENT......

***** NODAL ROTATIONS .****

-. 00009
-. 00009
-. 00407
-. 00254
- .00156
-. 00000

.00075
0. 000 00

.00265

.00078
-. 00056

.01705

.00044
-. 01503

.05151
-. 05014

.07520
-. 07482

.074 00
-. 07377

.20126
-. 2 0255

.47113
-. 47468
0. 000 00
0.*00000

.99216
-1.*00000

.40927
-. 41245

.233 89

.00011
-. 235 88

.04028
-. 04098
-. 04505
-. 00008
-. 04492
-.00004
-. 00011
-. 00013
-. 00016
-. 04492
-. 00008

-. 00000
- .0000 0
-. 00001
-. 00001
-. 00001
-. 00001
- .0000 0
0.000000
- .0000 2
- .00000

.00001
-. 0005 0
- .00000
.0 005 1

-. 00049
.0 005 0
.00073

- .0007 4
.0 0105

-. 00106
.0 037 1

-o00374
.0 0376

-. 00379
0.00000
0.00000

.0041 2
-. 00415
.00370

-. 0 0373
.0 022 6

-.0 00 000
- .0 022 8
.0 00 79

-. 00080
-. 00001
- .0 000 0
- .0000 1
- .0000 0
- .0 000 0
- .0000 0
-. 00000
- .0000 1
-. 0 000 0

.00000

.00000
-. 0 0000
-. 0 00 00
-. 0 0000
-. 00 000
-. 0 0000
0 .000 00
.0 00 00

-. 00000
-. 00001

.00017
-. 00000
-. 00018

.00035
-. 00036
-. 0 0008
.0 0007

-. 00019
.0 00 18

-. 0 0157
.0 0158

-. 0 0165
.00166

0 .0 0000
0 .000 00
-. 00165
-0 0166

-. 001 74
.0 0175

-.0 0281
-. 0 00 00

.00283
-. 00227

.00229
-. 0 00 01
-. 0 00 00
.0 00 01
.00000
.00000
.00000
.0 00 00

-. 0 0001
.00000

.02217

COORDINATE
SYSTEM

-. 000 02
-. 000 02
.00067
.00065
.00060
.00042
.000 24

0.00000c
.00023
.000 23
.00023

-. 000 01
-. 00011
-. 000 D0

.000 09

.000 10
.00075
.00076
.00082
.000 P2

-. 00114
-. 001 15
-. 00120
-. 00121

0.00000o
0.00000o
-. 001!~4
-. 001Z4
-. 001 17
-. 00118
-. 00057

-. 000 12
-. 00058
-. 00006

-. 000 07
-. 000 02
-. 00002

.000 02
-. 00001l
7. 000 02
-. 000 02
-. 000 02
.000 02

-. 000 02

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



TP IPE VERIFICATION N1-TPIPE PROB. #4 RGLS X15 AEN. 2

P I P I N G S Y S T E M M 0 0 E S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

3 (CONTINUED)
6.5589 MAX. NORMALIZING COMPONENT .... ..

TRANSLATIONS ****NODE
NAME

**NODAL

X

.04488

.08352

.0833 1

.13778

.06409

.13713

.18676

.18578

.37365

.37137
0.00000
0.00000

.20342

.2 0235

.11991

.11946

.08165

.08130

.08089
o08043
.06388
.0 6315
.06484
.06426
.06518
.06488
.06526
-06193

0 .00000
.04986
-.0 0003
-. 10244

-. 16668
-. 2672 2

***** NODAL ROTATIONS *~****

.00109
-. 0 0483
-. 00474
-. 0 1333

.01034
-. 01323
-. 0 1157
-. 0 1151
-. 0 0513
-. 0 0508
0.00000
0 .0 0000
-o00511
-. 0 05 06
-. 0 05 45
-. 0 0539

.04745

.04 703

.0 4334

.04302

.01489

.0 1528

.0 13 96

.02 098

.01436

.0 0971

.010 10

.02 187
0.00000

.01 181

.01200

.0 1210

.01214

.0 12 18

-. 04505
-. 04098

.04028
- .23588

.00011
.233 89

-. 41245
.40928

-1.*00000
.992 16

0.*00000
0.00000
-. 474 68

.47113
-. 2 0255

.20126
-. 07377

.07400
-. 07482

.07520
-. 05014

.05151
-. 01503

.00044

.01705
-. 00056

.00265

.00078
0.*00000

.00075
-. 000 00
-. 00156
-. 00254
-. 00407

-. 0000 1
-. 00080

.00079
-. 00228
-. 0000 0

.00226
-. 00373

.00370
-. 00415

.004 12
0 .0000 0
0 .0000 0
-. 0 0379

.00376
-. 00374
.0 037 1

-. 00106
.00105

-. 00074
.00073
.0 005 0

-. 00049
.00051

-. 0000 0
-. 00050

.0000 1
-. 00002
- .0000 0
0 .00000
- .00000
-. 0000 1
-. 00001
- .0000 1
- .0000 1

COORDINATE
SYSTEM

.0 00 01
-. 0 02 29
.0 0227

-. 00283
.0 0000
.0 0281

-. 0 0175
.00174

-. 00166
.00 165

0.00000
0.00000
-. 00166

.00165
-. 0 0158
.0 0157

-. 0 00 18
.00019

-. 0 00 07
.0 0008
.00036

-. 00035
.0 0018
.0 00 00

-. 0 00 17
.00001

-. 0 0000
.0 00 00

0.00000
.00000
.0 00 00
.0 00 00
.0 0000
.00000

-. 000 02
-. 000 07
-. 00006
-. 000 E8
-. 000 12
-. 00057
-. 001 18
-. 00117
-.00134
-. 001 34
0.00000o
0.00000o
-. 00121
-. 00120
-. 001 15
-. 001 14

.00082
.000 P2
.00076
.000 75
.000 10
.000 09

-. 00000o
-. 000 11
-. 000 01

.00023

.000 23

.00023
0.000 00

.000 24

.00042

.00060
.000 65

.00067

.02217

NO N-GLOB8AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

RAGILES X2159 PAGE NO. 28



0
TPIPE VERIFICATION N I-TP IPE PROB3. #4. RAGILES X2159 PAGE NO. 29

P IP IN G S YS TE M MOD E

MODE SHAPE NUMBER .. 4
FREQUENCY (HZ)..........6.5728

S H A P E S (LOWEST 6 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

TRANSLATIONS ****NODE
NAME

*.NODAL

X

-. 00000
.000000

-. 00849
-. 00529
-. 00325
-. 00000
.00124.

0.00000
.00245
-00128
.00284.
.00439
.00108
.00475

-. 00093
-. 00108
-. 02993
-. 03046
-. 03311
-.0 3353
-. 07258
-. 07314

-. 13919
-. 14045
0.00000
0.00000
-. 27282
-. 27544'
.-12260

-. 12375
-. 07430
.00061

-. 07509
-. 02111
-. 02141
-. 00247
.0 0007
.00259
.0 000 0

-. 00000
-. 00000
-.0 0000

-. 00259
-.000 07

***** NODAL ROTATIONS *****

.0 0061

.0 0061

.0 1251

.01247

.01243

.01232

.0 12 13
0.*00000
.0 14 05
.0 1189
-0 1364
.01900
.00925
.0 1859
.0 1979
.01938

.0 4905

.05059

.0 5105
-. 0068'.
-. 0 0689
-. 0 0 656
-. 0 0661
0.0 0000
0 .000 00
-.00658
-. 00663
-. 0 0511
-. 0 0519
-. 0 0370
.0 0417

-. 00380
-. 0 0281
-. 0 02 86

.00049q

.00064

.0 00 49

.00 062

.0 0061

.00062

.0 0062

.00049

.0 0064

.00000

.00000

.00429

.00267

.00164

-. 00079
0.*00000
-. 00279
-. 00082

.00060
-. 01890
-. 00047

.01680
-. 05794

.05654.
-. 07519

.07482
-. 07109

.07087
-. 19877

.200 16
-. 46957

.47341
0.*00000
0.00000
-. 99 152
1.*00000
-. 40762

.41103
-. 233 36
-. 00014

.235 46
-. 04181

.04246
-. 00016

.00003
-. 00017

.00000

.00000
.00000
.00000
.00017

-. 00003

-. 00000
-. 00000

.000001

.0000 1

.00001

.00001

.00000
0.0000 0

.0000 2

.0000 0
-. 0000 1

.00056

.0000 0
-. 00057

.00056
-. 0005 7
-. 00083

.00083
-. 00116

.00117
-. 00372
o00375

-. 00376
o00380

0.00000
0 .0000 0
-. 00413

.00416
-o.00370

.00374
-. 00221

.00000

.00223
- .000 74
.0 0075

-. 0000 0
.00000

-. 0 000 0
-. 0000 0
-. 0000 0
- .0000 0
- .0000 0

.0000 0
-. 0 000 0

-. 00000
-. 00000
.0 00 00
.0 0000
.00000
.0 0000
.00000

0 .000 00
.0 00 00
.0 00 00
.00001

-. 00008
.000 00
.0 00 09

-. 00023
.00024
.0 00 24

-. 0 00 23
.0 00 34

--0 00 33
.0 0159

-. 0 0160
.00166

- .00167
0 .0 0000
0.0 0000

.00 166
-. 0 0167
.0 0175

-. 0 0176
.00279
.00000

-. 0 0281
.00224

-. 0 0227
.0 0001

-. 0 0000
-. 0 0001
-. 00000
-. 0 0000
-. 0 0000
-. 00000
-. 0 00 01
-. 0 0000

.000 00
.00000o
.000 02
.00002
.00002
.00001l
.00001l

0.000 00
.00001
.00001l
.000 01

-. 000 04
.00006

-. 00005
-. 00020
-. 00021
-. 000 74
-. 000 75
-. 00079
-. 00080

.00051

.000 92

.000'96
.000 57

0.00000o
0.00000o

.001 06

.001 07

.00055

.00095

.0005E9

.00006

.000 60

.000 14

.000 15

.000 01

.000 00
-. 000 01

.000 00

.000 00

.000 00
.000 00
.00001l

-. 000 00

.02358

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



7PIPE VERIFICATION N1-TPIPE PROB. N4
0

PAGE NO. 30RAGILES X2159

P I P I N G S Y S T E M M 0 0 E S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

4 (CONTINUED)
6.5728 MAX. NORMALIZING COMPONENT...

TRANSLATIONS ****NODE
NAME

**NODAL

X

.00247
.02141
.02111
.07509

-. 0006 1
.07430
.12375
.12260
.27544
o27282

0.000000
0 .00000

.14045

.13918

.07314

.0 725 7

.03353

.03311

.03046

.0 2992

.00108

.00093
-. 00475
-. 00108
-. 00439
-. 00284
-. 00245
-o00128
0.00000
-. 00125
.0 00 00
.0 0325
.00529
.00849

***** NODAL ROTATIONS *****

.00049
-. 00286
-. 0 0281
-. 00 380
.0 04 17

-. 0 0370
-. 0 05 19
- .0 0511
- .0 0663
-- 00658
0.00000
0.00000
-. 0 0661
-. 0 0656
-. 00689
--0 0684

.05105
.05059
.0 49 05
.0 4870
-0 1938
.0 1979
-0 1859
.0 0925
.01901
.01364
.0 1q05
.01190

0.00000
.0 1213
.0 1233
.01243
.0 1247
.0 1251

.00017
-. 04246

.04181
-. 23546

.00014

.23336
-. 41103
.4 0762

-1.*00000
.99152

0.*00000
0. 000 00
-. 473 41

.46957
-. 200 15

.19877
-. 07087

.07109
-. 07482

.07519
-. 05654

.057 94
-. 01680

.00047

.01890
-. 00060

.00279

.00082
0. 000 00

.00079
-. 00000
-. 00164
-. 00267
-. 00429

.00000
-. 00075

.00074
- .00223
- .0000 0

.00221
-. 00374

.00370
-. 0 0416

.00413
0.00000
0 .00000
- .0 038 0

.00376
- .0 0375
.0 0372

-. 00117
.00116

- .0 0083
.0 008 3
.00057

-. 0 0056
.00057

-. 00000
- .0 0056

.00001
-. 00002
- .0 000 0
0 .0 0000
- .0000 0
- .0000 1
-. 0000 1
- .0 000 1
-. 00001

.00001
-. 00227

.00224
-. 0 0281

.0 00 00

.0 02 79
-. 0 0176

.0 0175
-. 0 0167

.00166
0 .000 00
0 .000 00
-. 00 167

.00166
-. 0 0160
.0 0159

-. 0 00 33
.0 00 34

-. 0 00 23
.0 00 24
.0 0024

-. 0 0023
.0 0009
.0 0000

-. 00008
.0 0001
.00000
.0 00 00

0.0 0000
.00000
.0 00 0
.0 00 0
.00000
.00000

-. 000 01
-. 000 15
-. 00014
-. 00060
-. 000 06

-. 00059
-. 00055
-. 00095
-. 00 1 07
-. 00106
0.00000
0.00000
-. 00097
-. 00096
-. 000 52
-. 00091

.000 P0
.00079
.00075
.00074
.00021
.00020
.000 05

-. 00006
.000 04

-. 000 01
-. 00001
-. 000 01
0.00000
-.000 01
-. 000 01
-. 00002

-. 00002
-. 00002

.02358

COORDINATE
SYSTEM

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION N1-TPIPE PROB. 04

P IP I NG S YS T EM MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

NODE
NAME

5
6 .632'4

TRANSLATIONS *****iNODAL

X

.0 006 1

.0 006 1
--0 0272
-. 00169
-. 00104
-. 00000

.00049
0. 00000
-. 03875

*00061
.04004

-. 03704
.00062
.03834
.0 0867

-. 0 074 7
.0 4720

-. 04596
.03768

-. 03645
.05439

-. 05279
.125 84

-. 12328
0.00000
0 .0 0000

.26535
-. 26077

.11183
-. 10944

.06854

.00062
-. 06666
.0 1936

-. 01800
.02415
.0 006 1
.02331
.0 0062
.00063
.00064
.00066
.0233 0
.0 006 1

-. 0 0000
-. 0 0000
-.0 00 06
-. 0 00 06
-.0 0006
-. 0 00 06
-.0 00 06
0.0 00 00
.0 3584

-.0 0016
.-. 0 3591
.0 35 43

-. 0 0015
-. 0 3554
.0 3465

-. 03476
-. 03942

.03905
-. 0 5028

.04984

.00736
-. 0 0731

.00707
-. 00703
0 .00 000
0 .000 00

.00 110
-o0 07 06

.00587
-. 0 0571
.0 0615

-. 0 00 07
-. 00595

.00750
-. 0 0742
.0 0403

-. 0 0001
- .004 04
-. 0 0000
-.0 00 0
-. 0 0000
-. 00000
.0 04 04
.0 0001

0
PAGE NO. 31RAGILES X2159

S H A P E S (LOWEST 6 MODES PRINTED)

MAX. NORMAL IZ ING COMPONENT....

***** NODAL ROTATIONS *****

.03217

.03217
o78220
.48732
.29906
.000 10

-. 14083
0.*00000
-. 19554
-. 14249
-. 19555
-. 18504
-. 07251
-. 18518
-. 11530
-. 11575
-. 01849
-. 01924
-. 00525
-. 00600

.17136

.16930

.45643

.45159
0.00000
0.*00000

.99999

.98975
.40406
.39987
.24766

-. 00712
.24534
.07032
.07012
.02248
.02966

-. 02334
.02196
.03763
.04219
.05045

-. 02334
.02965

.00006

.00006
000198
.0 0190
.0 0176
.00122
.00068

0.0000 0
.00065
.00067
.00065

-.0008 6
.00032

-. 00086
-.00110
-. 00110

.00064

.0 006 4

.00107

.00106

.0 039 1
o00387
.00392
.00388

0. 0000 0
0. 0000 0
.0 04 30
.00425
.0 0386
.00382
.00231
.0 002 0
.0 022 9
.0 0080
.0 007 9
.0 000 4
.00006

-. 0 000 4
.0 0006
.0 00 06
.0 0006
.00006

-.00004
.00006

-. 00000
-. 00000
.00071
.0 00 71
.00071
.0 00 71
.00071

0 .0 0000
.0 00 72
.00073
.00072
.00074
.0 00 95
.0 0074
.0 0103
.0 0103
.00066
.D00066
.0 0053
.00053
-.0 0128
-.0 0127
-.0 0139
-.0 0137
0 .000 00
0 .000 00
-.0 0139

-. 00137
-. 00147
-. 00146
.0 0 255
.00068

-. 00252
-. 00208
-. 00206
-.0 0001
.00001
-.000 01
-. 00000

-. 0 0000
-. 0 00 00
-. 00000
.0 00 01

-. 0 00 01

-01962

COORDINATE
SYSTEM

-. 000 00
-. 00000o

.000 01

.000 01

.000 01

.00000

.00000o
0.000 00

.000 01

.00000O
-. 00001l

.00058
-. 00000
-. 000 58

.000,90
-. 00050o

.00113
-. 00112

.00114
-. 001 13
-. 00097

.00096
-. 001 00
.00099

0.000 00
0.000 00
-. 00110

.001 09
-. 000,99
.000 C8

-. 00065
-. 00000o

.00065
-. 000 18

.000 18
-. 000 05
-. 00000o
-. 000 05
-. 00000
-. 000 00
-. 000 00
-. 000 00
-. 000 05
-. 000 00

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GL 093AL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



0 0
TPIPE VERIFICATION N1-TPIPE PROB. #4 RAGILES X2159 PAGE NO. 32

P I P I N G S Y S T E M M 0 D E S H A.P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ....

**NODAL
X

.02415
-. 01800

.01936
-. 06666

.00062

.06854
-. 10944

.11183
-. 26077

.26535
0.00000
0.00000
-. 12328,

.12584
-. 05279

.05439
-. 03645

.03768
-. 04596

o04720
-. 00747

.00867

.03834
00O062

-. 03704
.04004

-. 03875
.0006 1

0.00000
.0 004 9

- .0 000
- .0 0104
-. 00169
-. 0 0272

5 (CONTINUED)
6.6324 MAX. NORMALIZING COMPONENT...

TRANSLA7IONS ****

-. 0 0403
.0 0742

-. 0 0750
.00595
.0 0007

-. 0 0615
.00571

-. 0 05 87
.0 07 06

- .0 0710
0.00000
0.0 0000

.00703
-. 00 707

.0 0731
-. 0 0736
-. 0 4984

.05028
-. 03905

.0 3942

.03476
-. 0 3465

.0 35 54

.00015
-. 0 3543

.03591
-. 0 3584

.0 0016
0.0 00 00
-0 0006
.00006
.000 06
.0 00 06
.00006

.02248

.07012

.07032

.24534
-. 00712

.24766
.39987
.40406
.989 76

1 .00000
0.00000
0. 000 00

.45159

.45644

.16930
.17136

-. 00600
-. 00525
-. 01924
-. 01849
-. 11575
-. 11530
-. 18518
-. 07251
-. 18504
-. 19556
-. 19554
-. 14249
0 * 0000
-. 14083

.00010
o299 06
.4 8732
.78221

'***** NODAL ROTAT IONS ***

.00004

.00079

.00080

.00229

.0 002 0

.0023 1

.0 038 2

.00386

.00425

.0043 0
0.00000
0 .00000

.00388

.00392

.0 0387

.0 039 1

.00106

.0010 7

.0 0064

.0 006 4
- .00110
- .00110
-. 00086

.00032
- .0 0086

.00065

.0 0065

.00067
0.000000

.00068

.0 0122

.00 176
.. 0 0190
400198

.0 0001

.00206

.0 0208

.0 0252
-. 0 00 68

.02 55
.00146
.00 147
.0 0137
.0 0139

0.0 00 00
0 .000 00

.0 0137

.0 0139

.0 0127

.00 128
-. 0 0053
-. 0 0053
-. 00 066
-. 00066
-. 0 0103
-. 0 0103
-. 00074
-. 0 0 095
-. 0 00 74
-. 00072
-. 00072
-. 0 00 73
0.0 0000
-. 0 0071
-. 0 0071
-. 0 0071
-. 0 0071
-. 00071

-. 000 05
.000 18

-. 000 18
.00065S

-. 000 00
-. 000 ES

.000 18
-. 00099

.001 09
-. 00110
0.000 00
0.000 00

.000 99
-. 001 00
.00096

-. 00097
-. 001 13
.00114

-. 001 12
.00113

-. 000530
.000,90

-. 00058
-. 000 00

.00058
-. 00001

.00001

. 000 00
0.00000

.000 00

.000 00

.000 01

.00001l

.000 01

NODE
NAME

.01962

COORDINATE
SYSTEM

NON-GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION Nl-TPIPE PROB. #4

P IP I NG S YS T EM MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

NODE
NAME

6
6.*6372

TRANSLATIONS ******NODAL

X

.00000

.0 0000
-. 00007
-. 00004
-. 0 0003
-. 0 0000
.0 000 1

0.00000
.04012
.00001

-. 04008
.03719
.00001

-. 03711
-. 01264

.01265
-. 05506

.05467
-. 04563
.0 4520

-. 06708
.06612

-. 14557
.14371

0.00000
0.0000 0
-. 29888

.29522
-. 13124

.12962
-. 08697
.0 000 0
-08603

-. 03608
.035 83

-. 02247
.00000

-. 02242
-. 0 000 0

.00000

.00000

.00000

.02242
-. 00000

.0 00 00

.00000

.0 00 09

.00009

.000 09

.0 00 09

.0 0008
0.0 0000
-. 0 3770
.0 0008
.0 37 89

-. 0 37 44
.0 0006
.0 3770

-. 0 36 64
.0 36 91
.04 159

-. 04093
.053 08

-. 05239
-. 00624
.0 06 14

-. 0 05'95
.00585

0.*00000
0.0 00 00
-. 00597

.00588
-. 00765

.00760
-. 00788

.00003

.00787
-. 00448

.00445
-. 0 00 05
.000 00
.0 00 06
.0 00 00
.00000
.0 00 00
.00000
.00006
.00000

0
PAGE NO. 33RAGILES X2159

S H A P E S (LOWEST 6 MODES PRINTED)

MAX. NORMALIZING COMPONENT...........01922

***** NODAL ROTATIONS **~**

-. 00000
- .00000
-. 824 52
-. 51364
-. 31518
-. 00011

.14814
0.*00000

.20540

.15074

.20543

.19462

.07930
.19486
.12183
.12261
.02141
.02243
.00825
.00920

-. 16824
-. 16552
-. 454 52
-. 44802
0.*00000
0.00000

-1.*00000
-. 98620
-. 40094
-. 395 32
-. 24073

.01554
-. 23758
-. 05695
-. 05658
-. 00017
-. 01335

.00017
-. 00000
-. 00000
-. 00000
-. 00000
-. 00017

.01335

.00000

.00000
- .00209
-. 00201
-. 00185
-. 00129
- .0007 1
0.00000
-. 00069
-. 00070
-. 00069
.0 0090

-. 00031
.0 008 9
.00116
.00115

-. 00061
-. 00060
- .0010 4
- .00102
- .00392
- .0 0387
- .0 0394
- .00389
0.00000
0 .0 000 0
- .0 043 1
-. 00425
- .0 0388
-. 00383
-. 00233
- .000 16
- .0 023 0
-. 00079
-. 0 007 8
- .0000 0
-.000000
.0 000 0
.0 000 0

- .0000 0
-o.0000

- .0000 0
-. 0 000 0

.00000

.00016

.0 00 16
-. 0 00 73
-. 0 00 73
-. 00073
-. 0 00 73
-. 0 00 73
0 .000 00
-. 0 00 73
- .000 74
-. 00073
-. 00074
-. 0 0094
-. 0 00 74
-. 00103
-. 00102
-. 0 0 065
-. 00066
-. 00052
-. 0 0053

.00132
.00129
.0 0142
.0 0140

0 .000 00
0 .000 00
.00142
.0 0140
.0 0151
.0 0148
.00262

-. 0 0062
.0 0 258
.00220
.0 02 17
.00017
.0 00 15
.00017
.0 00 16
.00016
.0 00 16
.00016
.0 00 17
.00015

COORDINATE
SYSTEM

-. 000 00
-. 000 00
.00000o
.000 00
.000 D0
.000 00
.00000o

0.000 00
-. 000 01
.00000
.00001l

-. 00064
.000 00
.00064

-. 00057
.00097

-. 001 14
.001 13

-. 00114
.001 13
.001 07

-. 001 06
.001 10

-. 001 09
0.00000
0.*000 00
.00121

-. 00120
.0010C8

-. 00107
.00062
.00000o

-. 00061
.000 12

-. 000 12
.00001l
.00000o
.000 01

-. 000 00
-. 000 00
-. 00000o
-. 00000o
-. 00001l

-. 000 G0

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL



TPIPE VERIFICATION Nl-TPIPE PROB. #4

0
RAGILES X2159 PAGE NO. 34

P I P I N G S Y S T E M M 0 D E S H A P E S (LOWEST 6 MODES PRINTED)

MODE SHAPE NUMBER .. .
FREQUENCY (HZ)....

NODE
NAME

6 (CONTINUED)
6.6372

TRANSLATIONS ****.*NODAL

X

.02247
-. 03583
.0 3608

-. 08603
-. 0 0000

.0869 7
-. 12962

.13124
-. 2952 2

.2988 7
0 .0 000
0.00000
-. 14371

.14557
-. 06612

.06708
-. 04520

.04563
-. 05467

.05506
-. 0 1265

.01264

.03711
-. 00001
-. 037 19

.04007
-. 04012
-. 0 000 1
0.*00000
-. 00001
.0 000 0
.00003
.0 00 04
.00007

-. 000 05
.0 0445

-. 0 04 47
.00787
.00003

-.0 0788
.00760

-. 0 0 765
.0 0587

-. 0 0 597
0 .0 0000
0.0 0000
.0 0585

-. 00595
.00614

-. 00624
-. 05239

.05308
-. 0 40 93

.04159

.0 36 91
- .03664
.0 37 70
.00006

-. 03744
.03789

-. 0 3770
.0 0008

0.00000
.00008
.0 0008
.00009
.000 09
.0 0009

MAX. NORMALIZING COMPONENT....

***NODAL ROTATIONS *.

.000 17
o05658
.05695
.23758

-. 01554
.24073
.395 32
.40094
.98619
.99999

0. 000 00
0.*00000

.44801

.454 52

.16552

.16824
-. 00920
-. 00825
-. 02243
-. 02142
-. 12261
-. 12183
-. 19486
-. 07930
-. 19462
-. 20543
-. 20540
-. 15074
0.*00000
-. 14814

.000 11

.31518

.51364
.821451

.0 00 00

.0 007 8

.0 00 79

.00230

.0 0016

.00233

.0 0383

.0 0388

.0 0425

.0 043 1
0.00000
0 .0 000 0
.0 038 9
.0 0394
.0 0387
.00392
.00102
.0010 4
.0 006 0
.0 006 1

-. 00115
-. 00116
- .0 0089

.0003 1
- .0 0090

.00069

.00069

.0 0070
0 .0000 0
.0 00 71
.0 0129
.00185
.0 020 1
o0 020 9

.00017

.00217
.00220
.00258

-. 0 00 62
.00262
.0 0148
.00 151
.00140
.00142

0 .000 00
0 .000 00

.00140
o00142
.00129
.0 0132

-.00053
-. 00052
-. 00066
-. 0 0065
-. 00102
-. 0 0103
-. 00074
-. 00094
- .000 74
-. 00073
-. 00073
-.00074
0 .000 00
-. 0 00 73
-. 00073
-. 0 00 73
- .000 73
- .0 0073

.01922

COORDINATE
SYSTEM

-. 000 01
.000 12

-. 00012
.00061

-. 000 00
-. 00062
.00107

-. 00108
.00120

-. 00121
0.000 00
0.000 00

.00109
-. 00110
.00106

-. 001 07
-. 001 13

.001 14
-. 001 13

.001 14
-. 00097
.00097

-. 00064
-. 000 00
.00064

-. 000 01
.000 01

-. 00000
0.00000o
-. 00000o
-. 00000o

-. 00000o
-. 000 00
-. 00000

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION NI-TPIPE PROB. #4

S P ECT R AL CU R VE D AT A

RAGILES X2159 PAGE NO. 35

IDENT NUMBER ......
CURVE TITLE.........
CURVE TYPE *........
CURVE SCALE....
NUMBER OF POINTS ..

PERIOD
LINEAR

38

VS. ACCELERATION

POINT PERIOD
(SECS)

1 .0050
2 .0102
3 .0139
4 .0170
5 .0192
6 .0216
7 .0244
8 .0267
9 .0420

10 .0461
11 .0553
12 .0588
13 .0671
14 .0711
15 .1000
16 .1156
17 .1413
18 .1482
19 .1534
20 .1876
21 .1923
22 .2268
23 .2392
24 .2924
25 .3049
26 .3175
27 .3460
28 .3571
29 .3922
30 .4167
31 .5208
32 .5263
33 -6173
34 .6250
35 .7813

ACCELERATION
(G)

.4141
.4141
.62 89
.62 89
.4400
.65 99
.65 99

1. 05 33
1. 22 93
1. 4363
1. 68 74
1.95 39
1.9539
2.*2386
2. 23 86
3. 16 25
3. 1625
2. 9762
3. 62 06
3. 62 06
2. 9503
2. 9503
2.73 55
2.73 55
2. 6475
2. 2127
2.2127
2.1014
2.1014
2. 36 54
2. 36 54
2.23 86
2.2386
2. 3421
2. 3421

***** COMMENT ***.***

RC.oIVIDED BY 386.4



0
TPIPE VERIFICATION NI-TPIPE PROB. 04 RAGILES X2159

S P E C T R A L C U R V E D A T A (CONTINUED)

SPECTRAL DATA POINTS FOR CURVE 1 (CONTINUED)

POINT PERIOD ACCELERATION **'COMMENT .**

(SECS) (G)

36 .8696 1.7133
37 .9524 1.7133
38 1.0000 1.5528

0 0
PAGE NO. 36



0 0
TPIPE VERIFICATION NI-TPIPE PROB. #t4 RAGILES X2159 PAGE NO. 37

MOD A L P ART IC IP A TIO0N FA C TOR S

MODE PAR TICIPATI ON FACTORS

NUMBER X DIR Y DIR Z DIR

1 .000 .001 -.000
2 .011 .000 .395
3 16.584 .000 -.299
4 -.000 1.227 .000
5 .089 -.000 61.622
6 .000 .007 -. 000
7 8.711 -.000 -.065
8 .000 1.754 -.000
9 -94.703 -. 000 -. 010
10 .015 -.000 -70.618
11 -.000 -.006 .000
12 -. 000 28.848 .000
13 .024 .000 .001
14 -. 000 -64.561 .000
15 -. 007 -. 000 -35.089
16 .002 -. 000 -9.915
17 -39.967 .000 -. 000
18 .979 .000 -. 003
19 -. 000 .005 .000
20 -. 001 .000 23.184
21 -. 000 -78.630 -. 000
22 -1.370 .000 -. 008
23 .000 44.231 -. 000
24 .000 -. 067 -. 000
25 .001 .000 -8.149
26 .000 9.822 .000
27 1.907 -. 000 .001
28 -. 000 -. 001 .000
29 5.561 -. 000 .001
30 .000 1.374 -. 000



0 0
TPIPE VERIFICATION N1-TPIPE PROB. N4 RAGILES X2159 PAGE NO. 38

R E S PONS E SPE C TR UM A NA L YSI S

TITLE................. .o......
FILE LABEL...................
SPECTRAL CURVES

X -D IR EC TION ..... .......

V-DIRECTION...............
Z -DIRECT ION .. .. ........

CURVE SCALE FACTORS
X -SCALE....................
V-SCALE....................
Z-SCALE............. o.......

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE... ...
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION ....
HORIZONTAL ACCELERATION..

SAVE RESULTS PARAMETER. ....

RESPONSE SPECT.
GILES

1
1
1

1. 000
.667

1. 000

VECTORIAL SUM
MODIFIED NRC GROUPING METHOD WITH FR= .1

0
0
0



0
TPIPE VERIFICATION

A PP L IED S P

FREQUENCY PERIOD
NUMBER (SEC)

1 .163

2 .162

3 .152

4 .152

5 .151

6 .151

7 .149

8 .125

9 .098

10 .085

11 .075

12 .072

13 .070

14 .069

15 .068

16 .064

17 .058

18 .053

19 .035

20 .035

21 .034

N1-TP I PE

ECTRAL

ZONE

NUMBER
1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

PRO08.

A C

# 4

C EL

X TRANS

3.621

3.*621

3.505

3.465

3.295

3.282

3.046

3.163

2.239

2.239

2.239

2.239

2.173

2.088

2.016

1.954

1.929

1.*621

1.153

1.153

1.136

RAGILES X2159

E RA T 10N

SPECTRAL
Y TRANS Z TF

2.414 3.

2.414 3.

2.337 3,

2.310 3.

2.197 3.

2.188 3.

2.031 3,

2.108 3.

1.492 2.

1.492 2.

1.492 2.

1.492 2.

1.449 2.

1.392 2.

1.344 2.

1.303 1.

1.286 1.

1.081 1.

.769 1.

.768 1.

.757 1.

PAGE NO. 39

SU M FAR Y

ACCELERATIONS (G]
~ANS XX ROT

.621

.621

.505

*465

.295

.282

.046

.163

.239

.239

.239

.239

.173

.088

.016

'954

.929

.621

.153

.153

.136

RESPONSE SPECT.

YY ROT ZZ ROT



TPIPE VERIFICATION

A PP LI ED S P

FREQUENCY PERIOD
NUMBER (SEC)

22 .034

23 .033

24 .033

25 .033

26 .031

27 .031

28 .025

29 .025

30 .025

Ni -TP IPE

E C TRA

ZONE
NUMBER

PRO 0.

A C
#EL

X TRANS

1.132

1.126

1.124.

1.123

1.108

1.108

.820

.721

.687

RAGILES X2159

E R A T 1 0 N S U M F A R Y(CONTINUED)

SPECTRAL ACCELERATIONS (G)
Y TRANS Z TRANS XX ROT YY ROT

.755 1.132

.751 1.126

.749 1.124

.749 1.123

.739 1.108

o738 1.108

.547 o820

.480 .721

.458 .687

PAGE NO. 4.0

RESPONSE SPECT.

ZZ ROT



TPIPE VERIFICATION N1-TPIPE PROB. #4

NOD0A L AC CE LE R ATIO N S

NODE ****** ACCELERATIONS *******
NAME X-GLOBAL Y-GLOBAL Z-GLOBAL

(G)
1.468
1.468
3.*191
1.849
1.*034

*001
.668

0.000
.977
.934
o979

1 . 101
1.*288
1.*103
1.572
1.571
2.170
2.168
2.083
2.081
1 .499
1.497
1 .834
1.830
0.000
O .000
5.526
5.520
1.779
1.775
1.607
1.367
1.605
1.478
1.*477
1.440
1.456
1.*439
1.696
1.529
1.569
1.636
1.*439
1.456
1 .44#0
1.477
1.478

(G)
.719
.719

1.576
1.552
1.527
1.465
1.353
0.000
1.380
1.350
1.380
1.416
1.0 34
1.416
1.415
1.414
1.242
1.:2 43
1.260
1.261
1.554
1.557
1.550
1.553
0.000
0.0 00
1.663
1.666
1.645
1.649
1.546

.634
1.548

.783

.783

.592

.594

.592

.797

.756

.769

.780

.592

.594

.592
.783
.783

( G)
1.565
1.565
3. 163
1.*968
1.209

.001

.699
0.000

.996

.760

.993
1.537

.956
1.534
3.346
3.342
4.F19
4.816
4.514
4.511
2. 399
2.395
2.860
2.854
0.000
0.000
5.756
5.726
2.500
2.488
1.680
1.274
1.674
1.436
1 .435
1.540
1.495
1.540
2.228
1.493
1.431
1.361
1.540
1.495
1.540
1.435
1.436

0 0
PAGE NO. 41RAGILES X2159

******* THRESHOLD ACCELERATIONS *******

VERTICAL EXCEED HORIZONTAL EXCEED

.719

.719
1.576
1.552
1.52 7
1.465
1.353
0.000
1.380
1.350
1.380
1.416
1.034
1.416
1.415
1.414
1.242
1.243
1.260
1.261
1.554
1.557
1.55 0
1.55 3
0.000
0.000
1.663
1.666
1.645
1.6q9
1.546

.634
1.548

.783
o783

.594 YES

.797

.756

.769

.780

.594

.783 YES

.783 YES

2. 146 YES GLOBAL
2. 146 YES GLOBAL
4.493 YES GLOBAL
2.700 YES GLOBAL
1.591 YES GLOBAL

.001 YES GLOBAL

.567 YES GLOBAL
0. 000 YES GLOBAL
1.395 YES GLOBAL
1.204 YES GLOBAL
1.Z94 YES GLOBAL
1.891 YES GLOBAL
1.604 YES GLOBAL
1.P89 YES GLOBAL
3.697 YES GLOBAL
3.693 YES GLOBAL
5.285 YES GLOBAL
5.281 YES GLOBAL
4.971 YES GLOBAL
4.968 YES GLOBAL
2.E29 YES GLOBAL
2.e.25 YES GLOBAL
3.404 YES GLOBAL
3.390 YES GLOBAL
0.000 YES GLOBAL
0.000 YES GLOBAL
7.979 YES GLOBAL
7.954 YES GLOBAL
3.068 YES GLOBAL
3.057 YES GLOBAL
2.325 YES GLOBAL
1.869 YES GLOBAL
2.319 YES GLOBAL
2.060 YES GLOBAL
2.059 YES GLOBAL

NON-GLOBAL
2.087 YES GLOBAL

NON-GLOBAL
2o.E00 YES GLOBAL
2.138 YES GLOBAL
2. 124 YES GLOBAL
2. 128 YES GLOBAL

NON-GLOBAL
2.087 YES GLOBAL

NON-GLOBAL
2.C59 YES GLOBAL
2. 060 YES GLOBAL



TPIPE VERIFICATION Nl-TPIPE PROB. ff4

0
PAGE NO. 42RAGILES X2159

N 0 D A L A C C EIE RAT IO0N S (CONTINUED)

NODE **'*** ACCELERATIONS ******* *.***** THRESHOLD
NAME X-GLOBAL Y-GLOBAL 2-GLOBAL VERTICAL EXCEED

( G) (G) (G) (G)
63 * 1.605 1.548 1.674 1.548 YES
64 * 1.367 .634 1.274 .634 YES
65 * 1.607 1.546 1.680 1.546 YES
66 * 1.775 1.649 2.488 1.649 YES
67 * 1.779 1.645 2.500 1.645 YES
68 * 5.520 1.666 5.726 1.666 YES
69 * 5.526 1.663 5.756 1.663 YES
70 * 0.000 0.000 0.000 0.000 YES
71 * 0.000 0.000 0.000 0.000 YES
72 * 1.830 1.553 2.854 1.553 YES
73 * 1.834 1.550 2.868 1.550 YES
74 * 1.497 1.557 2.395 1.557 YES
75 * 1.499 1.554 2.399 1.554 YES
76 * 2.081 1.261 4.511 1.261 YES
77 * 2.083 1.260 4.514 1.260 YES
78 * 2.168 1.243 4.816 1.243 YES
79 * 2.170 1.242 4.819 1.242 YES
80 * 1.571 1.414 3.342 1.414 YES
81 * 1.572 1.415 3-346 1.415 YES
82 * 1.103 1.416 1.534 1.416 YES
83 * 1.288 1.034 .956 1.034 YES
84 * 1.101 1.416 1.537 1.416 YES
85 * .979 1.380 .993 1.380 YES
86 * .977 1.380 .996 1.380 YES
87 * .934 1.350 .760 1.350 YES
88 * 0.000 0.000 0.000 0.000 YES
89 * .668 1.353 .699 1.353 YES
90 * .001 1.465 .001 1.465 YES
95 * 1.034 1.527 1.209 1.527 YES
96 * 1.849 1.552 1.968 1.552 YES
97 * 3.191 1.576 3.163 1.576 YES

ACCELERA71IONS****
HORIZONTAL EXCEED

(G )
2. 319 YES GLOBAL
1.869 YES GLOBAL
2.325 YES GLOBAL
3. 057 YES GLOBAL
3.068 YES GLOBAL
7.554 YES GLOBAL
7.979 YES GLOBAL
0.000 YES GLOBAL
0.000 YES GLOBAL
3.390 YES GLOBAL
3.404 YES GLOBAL
2.825 YES GLOBAL
2.829 YES GLOBAL
4.968 YES GLOBAL
4.971 YES GLOBAL
5.281 YES GLOBAL
5.285 YES GLOBAL
3.693 YES GLOBAL
3.697 YES GLOBAL
1.8389 YES GLOBAL
1.604 YES GLOBAL
1.891 YES GLOBAL
1.394 YES GLOBAL
1.395 YES GLOBAL
1.204 YES GLOBAL
0.000 YES GLOBAL
.967 YES GLOBAL
.DO1 YES GLOBAL

1.591 YES GLOBAL
2.700 YES GLOBAL
4.493 YES GLOBAL



TPIPE VERIFICATION NI-TPIPE PROB. ff4 RAIE X25PGEO.3

N 0 D A L D I S P L A C E M E N 7 S RESPONSE SPECT.

NODE NODAL TRANSLATIONS NODAL ROTATIONS COORDINATE
NAME x Y z XX YY ZZ SYSTEM

47 * .1357 .0081 .1120 .000169 .000000 .000040 GLOBAL
F47 * .1357 .0081 .1120 .000169 .000000 .000040 GLOBAL

1 * .3548 .0764 .7032 .001778 .000686 .000945 GLOBAL
2 * .2104 .0752 .4381 .001710 .000686 .000F79 GLOBAL
3 * .1216 .0741 .2689 .001579 .000686 .000756 GLOBAL
4 * .0001 .0712 .0001 .001098 .000686 .000356 GLOBAL
9 * .0644 .0660 .1270 .000613 ..000686 .000292 GLOBAL

10 * 0.0000 0.0000 0.0000 0.000000 0.000000 0.000000 GLOBAL
11 * .1086 .0770 .1769 .000595 .000688 .000290 GLOBAL
12 * .0886 .0642 .1300 .000601 .000700 .000326 GLOBAL
13 * *109ft .0770 .1763 .000593 .000690 .000288 GLOBAL
14 * .1089 .0780 .1743 .001053 .000788 .000731 GLOBAL
15 * .1198 .0558 .0891 .000317 .000941 .000325 GLOBAL
16 * .1097 .0780 .1738 .001052 .000788 .000730 GLOBAL
17 * .0903 .0777 .1336 .001306 .001092 .001 070 GLOBAL
18 * .0897 .0777 .1336 .001305 .001091 . 001 072 GLOBAL
19 * .1209 .0685 .1007 .001436 .000783 .001385 GLOBAL
20 * .1203 .0684 .1010 .001433 .000780 .001381 GLOBAL
21 * .1146 .0714 .0964 .001807 .000716 .001419 GLOBAL
22 * .1139 .0711 .0966 .001802 .000715 .001414 GLOBAL
23 * .1250 .0229 .2271 .004846 .001755 .001974 GLOBAL
24 * .1239 .0229 .2256 .004821 o001743 .001568 GLOBAL
25 * .2393 .0229 .5747 .004870 .001870 .002047 GLOBAL
26 * .2378 .0229 .5714 .004845 .001858 .002041 GLOBAL
27 * 0.0000 0.0000 0.0000 0.000000 0.000000 0.000000 GLOBAL
28 * 0.0000 0.0000 0.0000 0.000000 0.000000 0.000000 GLOBAL
29 * .5362 . 0239 1.2486 .005344 .001870 .002474 GLOBAL
30 * .5339 .0239 1.2417 .005315 .001858 .002468 GLOBAL
31 * .2253 .0478 .5061 .004790 .001981 .OO1CSB GLOBAL
32 * .2239 .0478 .5032 .004765 .001968 .001952 GLOBAL
33 * .1835 .0746 .3091 .002847 .003315 .000813 GLOBAL
34 * .1267 *0253 .0882 .000229 .000677 .000350 GLOBAL
35 * .1825 .0746 .3076 .002832 .003295 .000 810 GLOBAL
36 * .1455 .0316 .1228 .001017 .002698 .000596 GLOBAL
37 * .1449 .0317 .1228 .001014 .002687 .000597 GLOBAL
38 * .1233 .0154 .1301 .000121 .000024 .000131 NON-GLOBAL
39 * .1346 .0072 .1068 .000169 .000015 .000 035 GLOBAL
40 * .1230 .0154 .1304 .000121 .000024 .000 130 NON-GLOBAL
48 * .1556 .0090 .1569 .000218 .000000 .000 074 GLOBAL
49 * .1380 .0085 .1066 .000160 .000000 .000033 GLOBAL
50 * .1388 .0087 .1015 .000158 .000000 .000 033 GLOBAL
51 * .1396 .0088 .0940 .000157 .000000 .000 034 GLOBAL
58 * .1230 .0154 .1304 .000121 .000024 .000130 NON-GLOBAL
59 * .1346 .0072 .1068 .000169 .000015 .000035 GLOBAL
60 * .1233 .0154 .1301 .000121 .000024 .000 131 NON-GLOBAL
61 * .1449 .0317 .1228 .001014 .002687 .000597 GLOBAL
62 * .1455 .0316 .1228 .001017 .002698 -000!96 GLOBAL

RAGILES X2159 PAGE NO. 43
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N 0 0 A L D I S PL1A C EMNEN TS (CONTINUED) RESPONSE SPECT.

TRANSLATIONSNODE
NAME

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
95
96
97

NODAL
x

.1825
.1267
.1835
.2239
.2253
.533 9
.5362

0.0000
0.0000

.2378

.2393

.1239

. 1250

.1139
* 1146
.1203
.1209
.0897
.0903
.1097
.1198
.1089
.1094
.1086
.0886

0.0000
.0644
.0001
.1216
.2104
.3548

Y
.0746
.0253
.0746
.0478
.0478
.0239
.0239

0. 0000
0.0000

.0229

.0229

.0229

.0229

.0711

.0714
.0684
.0685
.0777
.0777
.0780
.0558
.0780
.0770
.0770
.0642

0.0000
.0660
.0712
.0741
.0752
. 0764

NODAL ROTATIONS
z

.30 76
.08 82
.3091
.50 33
.5061

1.24 17
1.2486
0.0000
0 .00 00

.57 14

.57 47

.22 56

.2271

.0 966

.09 64

.1010

.1007

.1336

.1336

.17 38

.08 91
.1743
.1763
.1769
.1300

0 .0000
.12 70
.00 01
.26 89
.4 381
.70 32

xx
.0028 32
.000229
.002847
.004 765
.004790
.005315
.005344

0.000000
0.000000
.0048 45
.004870
.004821
.0 048 46
.001802
.001807
.0014 33
.001436
o0013 05
.0013 06
.001052
.000317
.001053
.000593
.000595
.0006 01

0 .0000 00
.0006 13
.001098
.0015 79
.001710
.001778

YY
.003295
.0 00677
.003315
.0 01 968
.001981
.001858
.00187 0

0 .0 0000 0
0 .0 0000 0
.001858
.00 187 0
.0 0174 3
.0 01755
.000715
.000716
.0 0078 0
.000783
.0 01091
.001092
.000788
.000941
.000788
.0 00690
.000688
.000700

0 .00000 0
.0 00686
.0 00686
.0 00686
.000686
.000686

zz
.000 810
.000350
.000613
.001952
.001 558
.002468
.002474

0.000000
0.000 000

.002041

.002047

.001568

.001'974

.001414

.001419

.001 381

.001 385
.001 072
.001 070
.000730
.000325
.000 731
.000288
.000 290
.000 326
0.000000
.000292
.000356
.000756
.000879
.000945

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION NI-TPIPE PROB. #4 RALE X25PGEN.4

F R E UE NC Y S PA C ING N RC G RO0UP I NG M E THOD

FREQUENCY SPACING FREQUENCY
NUMBER NUMBER (CPS)

6.*1338
6.1839
6.5589
6 .5 728
6 .6324
6 .6 372
6.7221
7.9841

10.2130
11.7 349
13.4010
13 .8960
14.2479
14.4963
14 .7 098
15 .5891
17 .0975
18.9188
28.2847
28 .3 091
29 .5220
29.7960
30.3127
30 .4 901
30.4976
31.8280
31.8505
39.4971
40 .4183
40.7346
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P I PE M EM BE R S TR ES SE S

PIPE PIPE NODAL PT SECTION
NAME TYPE NAME-END DESCRIP

1 -I1
2 -J

2 -I1
3 -.J

3 - I
4 -j

4 - 1
9 -j

9 - I
10 -1

9 1I
11 -j

9 1I
13 -J

9 -1
12 -1

RESPONSE SPECT.

LOCAL X LOCAL Y LOCAL Z -LOCAL X LOCAL Y LOCAL Z
FORCE FORCE FORCE MOMENT MOMENT MOMENT

315526.51 638786.15 633039.60
315526.51 638786.15 633039.60

470797.73 823712.22 829897.62
470797.73 823712.22 829897.62

623590.54 926990.55 950564.00
623590.54 926990.55 950564.00

1136547.571494681.09 927336.65
1136547.571494681.09 927336.65

0.00 .00 .00
0 .O0**4**4*4**..*4******

0.004*44444*44*4*444*44*
0 .00444**44**4***4

.00*4*44*4*44 444*4*4*44

.004*4*44*444*4*444 4*4*

.00*44*444*4*4*4444*4*4

.00*4*4*44*444*4*44*4*4

1172215.30 232259.69 470097.25***************
1172215.30 232259.69 470097. 2544***44******44*.* *4*4 *******4

78079.80 223051.71 104358.73******44*4***.4***************4
78079.80 223051.71 104358. 734*******449658413.75****4**4***

78220.31 222138.8110640**4*4*****4**4*
78220.31 222138.81 104684.04*****67209*****

1271658.3511 13656.48 221420. 143068557.54*4*4**4***4**********
1271658.351113656.48 221420. 143068557.544*****************4**

BENDING INTEN
STRESS FACTR

.00 1.00
2822.13 1.00

2822.13 1.00
5268.23 1.00

5268.23 1.00
10475.89 1.00

10475.89 1.00
4197.34 1.00

17962.68 1.00
8772.86 1.00

939o54 1.00
483.83 1.000

938.17 1.00
483.91 1.00

2480.78 1.00
809.19 1.00

78 759 6 9 2 2413 0.-35
94298.48 218051.04
146249.60 188480.50

1268173.191108753o47
1613970.01 479641.79
1659952.27 281983.84

78899.15 223220.12
93780.30 217360.53
145426.65 188100.91

1053 75. 02***44*4*44 *9658413.75*44* *4 **
1053 75. 027213459. 074 4******44 44 *44 4 4

1053 75. 024397067 .909531084.54 85 11481. 00

2 244 77. 91306 8557.*54 *44*** * *44*4*4 * *4**

2 24 477. 91424 0419. 207690566 .85 *** *4*4***

2244 77.*914550841. 015913835. 06 4****4* **4

1057 06. 214*********49687250.*90 *4*4*4* **4

105706. 217217503.*93******** *444~**44 44 44

105706.214384866.759569712.82851240 1.94

148080.27 80167.14 199466. 794397067.90*~****.4**7823047.20
148080.27 80167.14 199466. 794397067.903936692.396274451.31

147267.30 80623.42 199337. 314384866.75******~****7826199.32
147267.30 80623.42 199337. 314384866.753926506.286256271.06

150913.44 144873.58
116061.06 174720.76
144873.58 150913.44

1550 38. 93 4397067. 90 59704 16. 994276 900. 12
1550 38.*5394 89174.*18 7558296 .825075 318. 11
155038. 934****44***45201263.24*444******4

6574.13 1.00
4177.63 1.00

6577.23 1.00
4165.93 1.00

4253.94
6535.21
9520.*09

1.*37
1.37
1.*37

CURV
CURV
CURV

10 * CURV
10 * CURV
10 * CURV

12 -I
-C

15 -J

CURV
CUR V
CURV

12 *
12 *

13 *
13*

"CURV
" CURV
" CURV

14 -I
17 -1

16 -1
18 -1

17 -1
-C

19 -1

11033.51
8785.48
6715.81

6934.63
3268.56
3703.20

11035.54
8786.27
6727.68

1.37
1.37
1.37

1.*00
1.00
1.*00

1.37
1.37
1.37
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P I P E M E M B E R S T R E S S E S (CONTINUED) RESPONSE SPECT.

PIPE PIPE NODAL PT SECTION LOCAL X LOCAL Y LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
NAME TYPE NAME-END DESCRIP FORCE FORCE FORCE MOMENT MOMENT MOMENT STRESS FACTR

150115.92
116536.09
144856.84

144856.84
174544.*08
150115.92

154359. 244384866.755946548.974274227.56
154 359. 2494 48717 .44 75212 08. 045087649. 77

4241 .89
6512. 49
9487o45

1 .37
1.*37
1.*37

145624.25 150974.41 155133.49*****21232*****
145624.25 150974.41 155133.49** **77198*****

145633.81 150186.83 154515.13*****14686*****
145633.81 150186.83 154515.13*****74261*****

147121.54
173143.47
150523.13

147156.88
173012.*20
149745.63

150523.13
118181.02
147121.54

149745.63
118677.22
147156.88

158439. 60 .. . .. *... 8767189. 89*****. ft..

158439. 60**********..3638443.29**********..
158439.60 ft...... .. 61 02223.28*..... ft..

157825. 30**********..8724 24 6. 16 **********
157825. 30**********ft.3629551.56 . f.** ... ft

157825. 30 ... ... ...*,078216. 12**********.

150677.15 75057.03 201946. 50******........a...............
150677.15 75057.03 201946.50*************fttfff.f..tfff*.ft*ft*ftft

149900.91 75637.18 201894. 12******************************..f
149900.91 75637.18208.2....t...fftt.tt...

437976.68 275450.29379117f..............
437976.68 275450.29 379991.I7******************************

438209.78 273504.55 377561. 39************.ff*.f.*****..**.*.*
438209.78 273504.55 376.3*....*.......*.

249933.03 830557.86 865185.07
249933.03 830557.86 865185.07

250457.81 829782.63 860657.40
250457.81 829782.63 860657.40

0.*00. .00. .00ftf, t f

0.00 .00 .00

1024815.47 284022.44 482.3..~............
1024815.47 284022.44 482.4.............t.

1024711.25 283951.35 453.1t..............
1024711.25 283951.35 435831.71***************

1027927.57 285998.84 445327.98******************************tf
1027927.57 285998.84 445327. 98**********5907403.63**********

9290.63 1.00
10701.74 1.00

9258.77 1.00
10661.02 1.00

10966.06
13091.*17
12943.27

1.*37
1.*37
1.*37

10924.33 1.37
13029.16 1.37
12872.77 1.37

1880.18 1.00
1952.73 1.00

1869.71 1.00
1944.64 1.00

35365.77 1.00
55354.67 1.00

35238.36 1.00
55032.69 1.00

10976.46 1.00
.00 1.00

10941.68 1.00
.00 1.00

5368.55 1.00
4119.17 1.00

5349.39 1.00
4105o68 1.00

27502.30 1.00
14450.96 1.00

CURV
CURV
CUR V

19 -1
21 -J

20 -1
22 -J

21 -1
-C

23 -J

16 *
16 *

17 *
17 *

CURV
CURV
CURY

CURV
CURV
CURV

20 *
20 *

21*
21*

22
22

23
23

24
24*

25
25*

26 f
26*

27
27*

28
28 f

23 -1
25 -J

24 -1
26 -J

25 -1
27 -J

26 -1
28 -J

25 -1
29 -J

26 -1
30 -j

25 -1
31 -J

26 -1
32 -J

31 -1
33 -J



0
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P I P E M E M B E R S T R E S S E S (CONTINUED) RESPONSE SPECT.

PIPE PIPE NODAL PT SECTION LOCAL X LOCAL Y LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
NAME TYPE NAME-END DESCRIP FORCE FORCE FORCE MOMENT MOMENT MOMENT STRESS FACTR

41 * 49 -1
41 * 50 -J

1643241.02 292283.53 222505.3754550841.015913835.06**********
1643241.02 292283.53 222505. Z54550841.01'.***..***7023063.52

1027825.91 285928.72 442288. 64***~**********..************~**
1027825.91 285928.72 442288. 4*****98857*****

1033405.40 292226.20 452487. ******970.3*****
1033405.40 292226.20 452487. 29********************3548693.73

1627612.73 296286.66 216406. 07455084 1.01**********7023063.52
1627612.73 296286.66 216406. 074550841.o1..........** .......*

1033295.29 292156.27 449408.22*****98857*****
1033295.29 292156.27 449408. 22.....a........**....3512670.4I

1036752.53
1006326.08
924161.90

1036677.07
1006432.19
923865.28

453097.45 293818. 2*****58637*****
516678.94 293818. ý2.**.**..**7884392.46**.*.*.***
652360.40 293818. 32********..**.....**...........

449939.54 293754.25*****57589*****
513555.77 293754. 25**********7840567.17*******.***
650475.39 29742***************

924989.47 638392.00 1191802.24*** ***********
924989.47 638392.00 1191802.24***************

1618699.17 4 8348 9. 7611998 89. 30 455 084 1 .01 * ** ** ** ** * * ** * * *
1618699.17 483489.761199889.3050 .1**********

976722.42 439486.09 492734.28** ************
976722.42 439486.09 49742***************

924697.4 0 638674.861192656. 12****************~**************
924697.40 638674.861192656.12***************

598 176. 4312 73 447.82 16 724 87. 25
598 176. 4312 7344 7.82 16 724 87. 25

649308.141323684.331228214.85
649308.141323684.331228214.25

.00 .00 .00

271106.36 559417.40 487734.08
271106.36 559417.40 487734.08

3703.20 1.00
4352.18 1.00

27412.07 1.00
14401.33 1.00

14451.03 1.00
16879.43 1.00

4352.18 1.00
9071.11 1.00

14401.46 1.00
16748.57 1.00

17296.32 1.37
20240.34 1.37
23585.70 1.37

17162.23
20096.31
23436.88

1.*37
1.*37
1.*37

232.37 1.00
957.88 1.00

237.81 1.00
790.42 1.00

2513.74 1.00
2513.74 1.00

230.90 1.00
958.02 1.00

1976.08 1.00
.00 1.00

1207.53 1.00
467.76 1.00

467.76 1.00
206.68 1.00

29 *
29*

30 *
30 *

31 *
31 *

32 *
32 *

33 *
33 *

15 -I1
34 -J

32 -1
35 -J

33 -1
36 -J

34 -1
39 -J

35 -1
37 -J

CURV
CURY
CUR V

CURV
CUR V
CURV

36 *
36 *

37 *

37 *

F37 *
F37 *

38*
38 *

39 *
39 *

40 *
40 *t

37 -1
-C

40 -J

38 -1
F47 -J

39 -1
F4-7 -J

47 - I
F47 -J

40 - I
F47 -J

F47 -I1
48 -J

47 -1
49 -J



0
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P I P E M E M B E R S T R E S S E S (CONTINUED) RESPONSE SPECT.

PIPE PIPE NODAL PT SECTION LOCAL X LOCAL Y LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
NAME TYPE NAME-END DESCRIP FORCE FORCE FORCE MOMENT MOMENT MOMENT STRESS FACTR

117174.77 245854.70 204512.10
117174.77 245854.70 204512.10 0.00 .00 .00

924700.32 638674.401192656.05***************
924700.32 638674.401192656. 05****..*..********.******..*....

1618699.09 483489.921199888. 914550876.94.*.**..********.*.**
1618699.09 483489.92 1199888. 914550876.94.**********...**.....

924990.18 638393.78 1191802. 10*****.******************.******
924990.18 638393.78 1191802. ****************

50 1I
51 -J

47 -1
58 -J

47 -1
59 -1

47 -1
60 -J

61 -1
-C

58 -J

449942.20
513554.72
650472.24

453099.74
516680.51
652361.*24

293754.42....*.**.*3547617.10.**..****.*
293754.42**********.7840537.69.***.******
293754.42......**.**********i******* *****

2938189*****34758*****

1033294.64 292156.43 449410.e8** *******31678
1033294.64 292156.43 449410. 88****a*****5908814.52~*********.

-1627612.65 296286.48 216406. 954550876.94***************.....
1627612.65 296286.48 216406. 554550876.94*****.**.*7023047.63

1033405.46 292226.79 452489.57**********34758
1033405.46 292226.79 452489.57*****9 7443*****

1027825.28 285928.89 442291.33*****98845*****
1027825.28 285928.89 442291.33*********.....................

1643240.94 292283.32 222506.11507. *****72076
1643240.94 292283.32 222506. 114550876.945913821.05**********

1027927.64 285999.41 445330.22*****97443*****
1027927.64 285999.41 445330. 22*.*.....................***.**

1024710.59 283951.52 435834.51***************
1024710.59 283951.52 435834. 51*********.**..................

1024815.52 284022.99 438824. 55*****~******.*******..*********
1024815.52 284022.99 482.5 ...............

206.68 1.00
.00 1.00

958.02 1.00
230.90 1.00

790.42 1.00
237.81 1.00

957.88 1.00
232.37 1.00

17162.*34
20096.43
23436.*97

17296.41
20240.43
23585.80

1.*37
1.*37
1.*37

1.*37
1.*37
1.*37

16748.68 1.00
14401.51 1.00

9071.12 1.00
4352.19 1.00

16879.51 1.00
14451.09 1.00

14401.39 1.00
27412.17 1.00

4352.19 1.00
3703.20 1.00

14451.02 1.00
27502.40 1.00

4105.69 1.00
5349.41 1.00

4119.19 1.00
5368.57 1.00

1036676.39
1006433.34
923868.16

1036752.58
1006326.43
924162.57

42 *
42 *

43 *

43 *

44 *
44 *

45 *
45 *

CURV
CURV
CURY

CtJRV
CURV
CURV

48 *

48 *

49 *

49 *

50 *
50 *

51 *
51 *

52 *
52 *

53 *
53 *

54 *
54 *

55 *
55 *

61 -1
63 -J

59 -I1
64 -J

62 -1I
65 -J

63 -I1
66 -J

64 1I
83 -J

65 -I1
67 -J

66 -I1
72 -J

67 -I1
73 -J



VERIF ICATION N1-TP IPE

E M E M BER S TR E

PIPE
NAME

56 *
56*

57 *
57 *

58 *
58 *

59 *
59 *

60 *
60 *

61 *
61 *

62 *
62 *

62 *

63 *
63 *

63 *

64 *
64 *

65 *
65 *

66 *
66 *

66 *

67 *
67 *

67 *

68 *
68 *

69 *t
69 *

SECTION
DESCR IP

PROB3.

sSSE

PAGE NO. 50RAGILES X2159

(CONTINUED) RESPONSE SPECT.

PIPE NODAL PT
TYPE NAME-END

68 -I1
72 -J

69 -I1
73 -J

70 -I1
72 -J

71 -I1
73 -J

72 -I1
74 -j

73 - I
75 -J

CURV 76 - I
CURV -c
CURV 74 -J

CURY 77 -1
CURV -C
CURV 75 -J

76 -I1
78 -1

77 -I1
79 -J

CURV 80 - I
CURV -C
CURV 78 -J

CURV 81 - I
CURV -c
CURV 79 -J

80 -1
82 ý-J

81 -1
84 -J

LOCAL X
F ORC E

250457.47
250457.47

249932.67
249932.67

438210.82
438210.82

437976.16
437976.16

149900.45
149900.45

150677.73
150677.73

147157.72
173012.66
149745.18

147122.19
173144.45
150523.69

145634.62
145634.62

145624.93
145624.93

150115.59
116536.39
144857.64

150913.96
116061.15
144874.32

147267.09
147267.09

148080.73
148080.73

LOCAL Y
FORCE

829780.*21
829780.21

830557.51
830557.51

273506.52
273506.52

275451.32
275451.*32

75637.36
75637.36

75057.03
75057.03

149745.18
118677.54
147157.72

150523.69
118181.01
147122.19

150186.43
150186.43

150974.96
150974.96

144857.64
174544.62
150115.59

144874.32
174721.*74
150913.96

80623.64
80623.64

80167.32
80167.32

TPIPE

PI P

LOCAL Z LOCAL X LOCAL Y LOCAL Z
FORCE MOMENT MOMENT MOMENT

860664.58 0.00 .00 .00
860664.58 00**********

865189.51 0.00 .00 .00
865189.51 0.00ft..*.tt****ftft*ftft*ft.

377561 5*********** **f***ftffff**ft********ftftft

3775261. 14...ftft..ftftft2ft.*ft*ft*ft

3578926.20f*****t**.f*f**ft.*.28****ftf~tttff**
357999o23**0*ft*f.*f*** ft*23.11***f*t*f*f**

2018950.373*..***** . 673.5*. *tttf ttt*f*ftft ff***

2158950.373*f*******ft****44.ft**fttt**ft***

219847. 47.** t* ** * **** * * * ft ft* * t*** * ** f

1551782.9239**********t fft8724282. 05******ftt tff***

15157a2.923. ftfftftt ft. 6786239. *fttt********t

1584 40 *37 *ftf fttftt fft8767233. 85******ffttf***

158140. 37*** *****520tft10 2395~.77****

154359.934384892.565946598.804274204.15
154359.939448786.927521257.455087706.83
154 359. 93.*********tft*5174632. 49*** .t*******

155039.734397091.195970442.184276920.56
155039.739489224.317558334.395075331.09
1550 39. 73*** t ff* ft ft520 1285. 77 ftfft.ftf ft f

199338.!74384892.563926541.676256282.83
199338. 57 4384 892 .56***** f*** *7RI26230. 91

199467.e~34 397 091. 19 393669 7.3 36274 486. 46
199467. 8343 97091. 19. tf*ft f ft*** 7823 106. 03

BENDING
STRESS

.00
10941.71

.00
10976.48

55032.93
35238.56

55354.92
35365.90

1944.64
1869.71

1952.73
1880.19

10924.*39
13029.20
12872.80

10966-*11
13091 .24
12943.32

10661-*07
9258.*83

10701.80
9290.67

4241 .91
6512.54
9487.51

4253.96
6535.24
9520.14

4165.95
6577.25

4177.65
6574.*16

INTEN
FACTR

1.*00
1.00

1.*00
1.00

1.*00
1.*00

1.00
1.*00

1.*00
1.*00

1.*00
1 * 0

1.*37
1.37
1.*37

1.*37
1.*37
1.*37

1.00
1.00

1.*00
1.*00

1 *37

1.*37
1.*37

1.*37
1.*37
1.*37

1 * 0
1.*00

1.*00
1.*00



TPIPE VERIFICATION Nl-TPIPE PROB. 9#4
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P I P E M E M 8 E R S T R E S S E S (CONTINUED) RESPONSE SPEC I.

PIPE PIPE NODAL PT SECTION LOCAL X LOCAL Y LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
NAME TYPE NAME-END DESCRIP FORCE FORCE FORCE MOMENT MOMENT MOMENT STRESS FACTR

80 *t 96 -1
80 *t 97 -J

78899.37 223220.67
93779.91 217361.35
145426.52 188101.90

1268173.2111 08753.42
1613970.02 479641.71
1659952.19 281983.62

78759.90 224131.43
94298.56 218052.13
146250.02 188481.45

1057 06.*72 ft*** ***9687291.55 t*ft**ftft ft

105706. 7272 17552. 08**-ft ftt ** ftf** ff**t***

105706.724384892.569569767-478512399.80

2244 78. 55306 8563 .23ftft *f*fttt****f**ft**ft *f

2244 78. 55424 0437.*037690 622. 93*****ft *ft

224478.55455O876.945913821.05**f********f

105375.48***f******i9658472.57**ft********
1035471500**********
1053 75.*48 4397 091. 19 9531135. 318511512. 96

78220.54 222139.40 104684. 56*******ft**9687291.55*~*********
78220.54 222139.401064 6*********t*****

1271658.3711 13656.44 221420.76086.3**********
1271658.3 71113656.44 221420. 763068563.23********************

78080.03 223052.79 104359. 19**.**~*****9658472.57**********
78080.03 223052.791039

1172215.12 232259.654710
1172215.12 232259.65 47103***************

1136547.311494681.21 927342.37
1136547.311494681.21 927342.37

623590.04 926990.43 950569.56
623590.04 926990.43 950569.56

470797.27 823712.30 829902.49
470797.27 823712.30 829902.49

00***** ftft*ft***ft**ft****

*ft **

.00 ***ftftft*ft*ftftft*ft*ft*ftftft

. 00***** ft ftftft*******ft**ft

0.00***ftftft**************
0 .0O*****ft**************

315526.16 638786.38 633043.35 00**********
315526.16 638786.38 633043.35 0.00 .00 .00

11035.58
8786.30
6727.70

6934.63
3268.56
3703.20

11033.56
8785.52
6715.84

1.*37
1.37
1.37

1.*00
1loc0
1.00

1.37
1.37
1.37

483.92 1.00
938.17 1.00

809.19 1.00
2480.78 1.00

483.83 1.00
939.54 1.00

8772.90 1.00
17962.77 1.00

4197.36 1.00
10475.93 1.00

10475.93 1.00
5268.24 1.00

5268.24 1.00
2822*.14 1.00

2822.14 1.00
.00 1.00

85 -1
-C

82 -J

CURV
CURV
CURV

CURV
CURV
CURV

CURV
CURV
CURV

73 *
73 *

74 *
74 *

75 *
75 *

76 *
76 *

77 *
77 *

78 *t
78 *

79 *t
79 *t

86 -1
-C

84 -J

85 -1
89 -J

87 -1
89 -.j

86 -1
89 -1

88 -I
89 -1

89 -I
90 -1

90 -1
95 -j

95 -1
96 -J



TPIPE VERIFICATION N1-TPIPE PROB. #4.

e 0
PAGE NO. 52RAGILES X2159

MA XI M UM

PIPE
NA ME

1 - 59 *

2- 22 *

3- 58 *

'.- 23 *

5- 59 *

6- 22 *

7- 58 *

8- 23 *

9- 53 *

10- 28 *

P IP E

NODAL PT
NAME-END

71-1

27-J

70-1

28-1

73-J

25-1

72-J

26-1

67 -J

31-1

M EM 8E R

BENDING
STRESS(PSI)

55354..92

55354.67

55032.93

55032.*69

35365.90

35365.77

35238.56

35238.36

27502.4~0

27502.30

S T RES S ES RESPONSE SPECT.



0 0
TPIPE VERIFICATION NI-TPIPE PROB. #4 RAGILES X2159

e
PAGE NO. 53

PI P IN G S YS T EM R EAC TIO N S RESPONSE SPECT.

MOMENT
0.00

40184235.67
14 75843 0 8.3 3
146742174 .91

0.00
0.00
0.00
0.00
0.00
0.00

146742902 .27
147585042.71
401 84499.42

0.00

Y
MOMENT

0.*00
21233217.56
34198109.25
33966886.15

0.*00
O .00
0.*00
0.00
0.*00
0.00

33967077.88
34198279.93
21233261 .83

0.*00

z
MOMENT

0.00
20319796.45
61048764.93
60672328.60

0.*00
0.00
0.00
0.00
0.00
0.*00

60672372.07
61048901 .54
20319791.74

0.*00

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL

NON-GLOBAL
NON-GLOBAL

GLOBAL
NON-GLOBAL

GLOBAL
GLOBAL
GLOBAL
GLOBAL

NODE
NAME

4
10
27
28
38
39
40
58
59
60
70
71
88
90

SUPPORT
CODE

202000

220010

220000
220000
220000
220000

1111

202000

x
FORCE

2416955 .30
232259.*69
275450.*29
273504.55
1233035.82

0.*00
1230026.31
1230025.17

0.*00
1233035.69
273506.52
275451 .32
232259.*65

2416955o*31

Y
FORCE

0.00
1172215.30
437976.68
438209.78
768660 .96
359653.71
768757.21
768756.68
359654.50
768661 .31
438210 .82
437976.16

1172215.12
0.00

z
FORCE

1877101 .11
470097.25
379991 .17
377561 .39

0.00
1067996 .33

0.00
0.00

1067995 .88
0 .00

377561 .14
379992 .50
470100.36

1877112.31



BENCHMARK
PROBLEM 5

B11205.20
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0
DATE 07/18/81

00O0000 00 0111111 Il122222222223333333333444444~44 44555s5s555556666s66 66677777777778
1231#567890 1234567890 1234567890 1234567890 1234567890 1234567890 123456 7890 1234567890

TPIPE VERIFICATION NI-TPIPE
TSI 1 Y NONE

11 33 2 3
101000

1
* Col

C02
*C03

i C04
C05
C06

1 C07
IC08
IC09

01100
3
5
7
8

10
14
17
21
31
33

PROB.
PLTPIP5

0.000 0.000 0.000

RAGILES X2159
TTTRAG 4

32 0
11 .02 100.
21.000
47.4
47.4
89.4
89.4

266.4
266.4
342.144 -1
479.844 -1
519.84 -1
519.84 1

0.000
0
0
0
0
0
0
8.264
8.264
8.264
.264

DWHEELE 8
1 1 386.4

8000
-4o920
-4.92

-100.92
-100.92

-4.92
-4.92

-96.48
-173.856
-173.8 56
-215.04
-215.04

-4.92
-4.92

0. -72.48

323.28 -13.68 -154.56
327.96 -14.76 -159.36

-18.264
30. 696

-18.264
-18.264
-18.264
-18. 264

30. 696
-18.264

-173 .856
-17 3.856
-173 .856
-173 .856
-173.856
-173 .856
-173.856
-173.856

25 0.
31 0.

1 1 33
FLEX

7
18
13

.0867097 .9962336

.0840745 .9964595

.1 BEop

.1OEO8RR *10E08

.45E03

CARD
NUMBER

ITIT

146.4
206.4

266.4

1086.402 20

1562 .292 50

984. 89 4960
543. 39 4320
560. 3959 20
721.988400

1103.79020

782.305440

2621 .994 50

245.000780

229.401820

2686.98700

245.000780

1444.98140

370. 884
370. 884
391.*884
404.844
417.804
438. 804
438.804
459.804

# 5

DATE07/1/81 TIME 13.47.24.PAE 
1O 3

PAGE I OF 3 0



0
DATE D7/18/81

000000 0001111111111222222222233333333334444444445555555555666666666677777777778
1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 123456 7890 1234567890

25
31

END

RR .80E03
RR .60E03

26.2E06
25.2Efl6
75 .6E06

14.00
12.75
12.75
12.75

.4380

.3750
1.3120
2.0000

1 1

2
3 3
2 4
3 3
2

3
2 4
3 3

CO 8

0. 0.9600E-01
.2500E-01 0.96D0E-01
.8500E-01 0.120E-00
*1400E*00 0.300E-00
.1550E+00 0.50E-00

.15500 00 010. 110 E. 01
.1900E+O0O. 1100E+01

.19000 0001 0 .480E-00
.2000E+00 0.300E-00
*2500E.00 0.120E-00
.3300E+00O.72OOE-01
.6000 E*000.2400E-01

CARD
NUMBER

DATE0711/81 TIME 13.47.24.PAE 
2O 3

PAGE 2 OF 310



0
DATE 07/18/81 TIME 13.47.24. 0 PAGE 3 OF 30

000000 00 011111111112222222222333333333344444444 4455555555556666666 66677777777778
124679 24680135 8013579 2468013579 2467913579

*1000E+01 0.120E-01
11 1 1 1.0.6667 1.0

CARD
NUMBER

ill
112



0
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ppppPpPPpPpPPPPPPPPp ppppPPPPPPpPP ppPPPPP PPPpPPpPPPpPP PPPPPPPPPPPPP

ppPPPPppPpPPPpPpPpPP PPPPPPPPPppPP ppPPPPP PPPPPpPPPPPPP pppPPPPPPPPPP
ppp PPP ppp ppp ppp PPP PpP

PpP ppp PPP PpP PpP ppp ppp
ppp ppp PPP PPP PpP PPP ppp

PPP
ppp

ppp
ppp

PpP
ppp

PpP
PPP

ppp
ppp

PPP
ppp

PpP PPP
PppPP PPppPPPP

pppPPpPPpPPPP
pppPPppPpPPPP

ppp PPP ppp
pPPPPPPPPPPPP PPPPPPPppP

PpPPPPPPPPPPP PPPPPPpPPP
PpPPPPPPPPPPP PPPPPpPPpP
PPP ppp

ppp
PPP

PPP
PPP

PPP
PpP

PPP
PPP

PPP
PPP

ppp
PpP

PPP
PPP

ppp
PPP

PPP
ppp
PPP

PPP
PPP
PPP

PPP
PpPPPPPPPPPPP
ppPPPPPPPpPPP
PPPPPPPPPPPPP

ppp PPP
PPPPpPP PPP
PPPPpPP PPP
PPpPPPP PPP

DEVELOPED JOINTLY BY

PMB SYSTEMS ENGINEERING
SAN FRANCISCO9 CALIFORNIA9 USA

TENNESSEE VALLEY AUTHORITY
KNOXVILLE* TENNESSEE9 USA

******* 1976 ******

VERSION 4.4 MAY Is 1981

EXECUTED AT 13.48.17. ON 07118181



TPIPE VERIFICATION N1-TPIPE
TSI 1 Y NONE

PROB. 05 RAGILES
PLTPIP5 TTTRAG

X2159 PAGE NO. 1
DWHEELER

P ROG R AM CO0NT RO0L IN FO0R MA TIO N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS.................... 1
NUMBER OF NODAL POINTSo.o ........o..oooo..... 33
NUMBER OF NONGLOBAL COORDINATE SYSTEMS.. .... 2
NUMBER OF ADDITIONAL SUPPORT TYPES.o.o...... o 0
NUMBER OF MATERIAL PROPERTY TYPES...... .....o 3
NUMBER OF PIPE CROSS SECTION TYPESo.......oo 4
NUMBER OF SPECIAL COMPONENT CROSS SECTIONS.. 0
NUMBER OF PIPE MEMBERS... ......... .*. 32
NUMBER OF SPECIAL CONNECTIONS...-.......... o 0
NUMBER OF SPECIAL COMPONENTS ........ .. o .... 0
NUMBER OF DYNAMIC SPRINGS....*.*..........o... 0
NUMBER OF MULTIPLE EXCITATION ZONES .........o 0
UNITS OF LENGTH AND WEIGHT.o...o............CONSISTENT
GRAVITY..o...........o....... .o ...... o... o 386.40
NODAL POINT COORDINATE CHECK OPTION.o....... NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
1= STRUCTURAL DEFINITION IS FROM DATA CARDS
0= NORMAL DATA CHECKING RUN
I= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSTPROCESSING REQUESTED
O= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPES(O1100) REQUESTED

FREQUENCY ANALYSI.S
MAXIMUM NUMBER OF MODES REQUESTED.......
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC).....
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HIZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PROGRAM STORAGE ....... ot........ 8000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

.0200
100.0



TPIPE VERIFICATION NI-TPIPE PROB. 95 RAGILES X2159 PAGE NO. 2

CO0NT RO0L POI N T SP EC I FI CA TIO N

CONTROL I-TAN *CURVE POINTS*
NAME POINT I-END J-END

J-TAN
POINT

1 2 * 3 * C02
1 ' 1 * 5 * C03
2 ' 6 * 7 * C04
3 ' 7 * 8 * C05
1. 9 * 10 * C06
5 * 13 * 11. * C07
6 * 16 * 17 * COB
7 * 20 * 21 * C09
B * 30 * 31 * ClO
9 * 32 * 33 * Cil

CURVE ******** COORDINATES ******* COMMENT
RADIUS X-GLOBAL Y-GLOBAL Z-GLODAL

21.000
2 1. 000
21.000
2 1. 000
2 1. 000
2 1. 000
2 1. 000
18.000
18. 000
1B. 000
0.000

21.*00
47.4.0
4.7.4.0

89.40
89 .10

266.4.0
266.4.0
34.2.14.
4.79 .84
519.84
519 .84.

0.00
0.00
0.00
0.00
0.00
0.00
0.00

-18.26
-18.26
-18.26

1.26

-4.92
-4.*92

-100.92
-100.92

-4. *92
-4.92

-96.1.8
-173.*86
-173.86
-215.01.
-215.01.

Cal *



S
TPIPE VERIFICATION Nl-TPIPE PAGE NO. 3PROB. 05 RAGILES X2159

NOD A L POI N T D E FIN I TIO N

NODAL NODE **'******
POINT NAME X-GLOBAL

0.00
18 .64
23.43
26.40
47.*40
47.40
68.40
89.40
89.40

110.40
146.40
206.40
245.40
266.40
266.40
266.40
272.43
323.28
327.96
336.82
349.86
370.88
370.88
391 .88
404.84
417.80
438.80
438.80
459.80
472.23
485.15
507.30
519.84

COORDINATES ******* LUMPED DATA
Y-GLOBAL Z-GLOBAL WEIGHT SOURCE

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-1.45
-13.68
-14.76
-16.98
-18.26
-18.26

30.70
-18.26
-18.26
-18o26
-18.26

30.70
-18.26
-18.26
-18.26
-18.26

-. 26

0.00
-4.37
-4.92
-4.92

-25.92
-79.92

-100.92
-79.92
-25.92

-4.92
-4.92
-4.92
-4 .92

-25.92
-72.48
-87.74

-1 02.64
-154 .56
-159.36
-168.42
-173.86
-173.86
-173.86
-173.86
-173.86
-173.86
-173.86
-173.86
-173.86
-173.86
-179.32
-202.13
-215.04

0.0
0.0
0.0

1086.4
0.0
0.0

1562.3
0.0
0.0

984.9
543.4
560.4
722.0

0.0
1103.8

0.0
0.0

782.3
0.0
0.0
0.0

2622.0
245.0

0.0
229.4

0.0
2687.0
245.0

0.0
0.0

1445.0
0.0
0.0

INPT
CP
CP
CP
CP
CP
CP
CP
CP
CP
INPT
I NP T
CP
CP
INPT
CP
CP
INPT
INPT
CP
CP
INPT
INPT
INPT
INPT
INPT
INPT
INPT
INPT
CP
CP
CP
CP

COM MENT



0
TPIPE VERIFICATION NI-TPIPE PAGE NO. 4PROB. #5 RAGILES X2159

NO0N - G LOB AL COO R DI N A TE S YS T EM D E FI NI TIO N

NODE
NAME ***NON-GLOBAL XS-AXIS *

x y z

25 * 0.0000
31 * 0.0000

.0867 .96

.0841 .9965

DIRECTION COSINES
~**NON-GLOBAL YS-AXIS *

x y z

0.0000
0.0000

.9962 -.0867

.9965 -.0841

**** NON-GLOBAL ZS-AXIS *

x y z

-1.0000 0.0000 0.0000
-1.0000 0.0000 0.0000

COMMENT



0
PAGE NO. 5TPIPE, VERIFICATION N1-TPIPE PROB. N5 RAGILES X2159

S U PPORT7 T YP E LIBR AR Y

SUPPORT ***** RESTRAINT CODES ***** COMMENT
TYPE

1
2
3

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

DYNAM IC

111111
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
110000
110000
110000
110000
110000
110000
101000
101000
101000
101000
101000
101000
100000
100000
100000
100000

11000
11000
11000
11000
11000
11000
10000
10000
10000

1000
1000
1000
1000

0

GRAVITY

111111
111000
111000
110000
110000
101000
100000

11000
11000
10000
10000

1000
0

110000
110000
100000

10000
10000

0
101000
100000
11000
10000

1000
0

110000
100000

10000
0

11000
11000
10000
10000

1000
0

10000
10000

0
11000
10000

1000
0

10000

THERMAL

111111
111000
101000
110000
100000
101000
100000

11000
1000

10000
0

1000
0

110000
100000
100000

10000
0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
0
0

1000
0

1000
0
0



0 0 .4
IPIPE VERIFICATION N1-TPIPE PROB. #5 RAGILES X2159 PAGE NO. 6

NOD A L POI N T RE S TRA I NT SP E CI FI CAT IOCN

SUPPORT ~********~**** RESTRAINED NODAL POINTS * ... ***..4 .***.** RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 6 7 a 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD

1 I1* 33* * * * * * * * * 111111 111111 111111 1

RESTRAINT SPECIFICATION. DEFAULT STIFFNESSES K(X),KIY),K(Z)= 1.0E13 K(XX)gK(YY)tK(ZZ)= 1.0E15

NODE RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT RESTRAINT * RESTRAINT CODES *** NO
NAME TYPE K (X) TYPE K(Y) TYPE K(Q) TYPE K (X X) TYPE K(YY) TYPE K QZZ DYNAMIC GRAVITY THERMAL MOD

7 * * RR .10E08 * * 20000 20000 20000 1
18 * * RR *10E08 * RR .10E08 * 22000 22000 22000 1
13 * * RR .45E03 * * ** 20000 20000 20000 1
25 * RR .80E03 * * * 200000 200000 200000 1
31 * RR .60E03 * * * 200000 200000 200000 1



0
TPIPE VERIFICATION N1-TPIPE PROB

M A TER I AL P ROP ER T IE

MATERIAL COLD ELASTIC POISSONS
NUMBER MODULUS RATIO

1 26200000.0 .300
2 25200000.0 .300
3 75600000.0 .300

RAGILES X2159

THERMAL EXPANSION INTERNAL PIPE
COEFFICIENT PRESSURE

0.000000000 0.0
0.000000000 0.0
0.000000000 0.0

0
PAGE NO. 7

MEMBER
TEMPERATURE

0.00
0.00
0.00

HOT ELASTIC COMMENT
MODULUS

26200000.0
25200000.0
75600000.0



0
TPIPE VERIFICATION N1-TPIPE PROB. #5 RAGILES X2159

P I PE ME M BE R C ROS S S EC TIO0N T YP ES

SECTION OUTSIDE WALL AXIAL SHEAR FLEXURAL
NUMBER DIAMETER THICKNESS AREA AREA INERTIA

1 14.000 .4380 18.66 9.34 429.5
2 12.750 .3750' 14.58 7.29 279.3
3 12.750 1.3120 47.14 23.78 781.1

4 12*750 2.0000 67.54 45 1009.5

PAGE NO. 8

INPUT WEIGHT/
FLEXIBILITY LENGTH

0.00
0.00
0.00
0.00

SECTION
DESCR IPTION



TPIPE VERIFICATION N1-TPIPE

P I PE M E MB ER D AT A

0
PAGE NO. 9PROB. #5 RAGILES X2159

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR
TYPE TYPE I-END J-END

I1* 1 * 2* 1 1
2 2* 3~ 1 1

3* 3. 4 1 1
4* 4 5* 1 1
5* 5 6* 1 1
6* 6* 7 1 1
7* 7. 8 1 1
8* 8 9* 1 1
9 * 9 * 10 1 1

10 * 10 * 11 * 1 1
11 * 11 * 12 * 1 1
12 * 12 * 13 * 1 1
13 * 13 * 14 * 1 1
14 * 14 * 15 * 1 1
15 * 15 * 16 * 1 1
16 * 16 * 17 * 1 1
17 * 17 * 18 * 1 1
18 * 18 * 19 * 1 1
19 * 19 * 20 * 1 1
20 * 20 * 21 * 1 2
21 * 21 * 22 * 3 3
22 * 22 * 23 * 2 4
23 * 22 * 24 * 3 3
24 * 24 * 25 * 2 3
25 * 25 * 26 * 2 3
26 * 26 * 27 * 3 3
27 * 27 * 28 * 2 4
28 * 27 * 29 * 3 3
29 * 29 * 30 * 2 3
30 * 30 * 31 * 2 3
31 * 31 * 32 * 2 3
32 * 32 * 33 * 2 3

1.000
2.631
1.000
2.6 31
1.000
2.631
2.631
1.000
2.631
1.0 00
1.000
1.000
2.631
1.000
1.0 00
2.6 31
1.000
1.000
1.000
2.862
1.000
1 .000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.118
1.000
1.118

1.000
2.631
1.000
2.631
1.000
2.631
2.631
1.000
2.631
1.000
1.00 0
1.00 0
2.631
1.000
1.000
2.631
1.000
1.000
1.00 0
2.862
1.000
1.000
1.000
1.000
1.000
1.00 0
1.000
1.000
1.000
1.118
1.000
1.118

REF
TEMP

70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

RELEASE CODE MEMBER CURVE
I-END J-END LENGTH iRADIUS

19.14
4.83
2.97

32.99
54.00
32.99
32.99
54.00
32.*99
36.00
60.00
39.00
32.99
46.56
15.26
16.57
73.70
6.79

12.87
14.57
21.*03
48.96
21.00
12.96
12.96
21.*00
48.96
21.00
12.43
14.40
31.80
28.*27

21. 00 0

21. 000

21.0 00
21. 000

21.0 00

21. 000

21. 00 0

18. 00 0

18.000

******* INTERSECTION ******* INTER MEMBER
X-GLOBAL V-GLOBAL Z-GLOBAL ANGLE NUMBER

21.00

47.40

47.40
89.40

I
0.00 -4.92 13.186 2

3
0.00 -4.92 90.000 4

5
0.00 -100.92 90.000 6
0.00 -100.92 90.000 7

8
89.40 0.00 -4.92 90.000 9

10
11
12

266.40 0.00 -4.92 90.000 13
14
15

266.40 0.00 -96.48 45.199 16
17
1s

- 19
342.14 -18.26 -173.86 46.387 20

21
22
23
24
25
26
27
28
29

479.84 -18.26 -173.86 45.838 30
31

519.84 -18.26 -215.04 90.000 32



TPIPE VERIFICATION Nl-TPIPE
0

PAGE NO. 10PROB. #5 RAGILES X2159

M E MBE R L EN GT H - D IR EC TIO0N I N FOR MA TIO N

MEMBER
NAME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

CROSS SECTION
DESCRIPTION

I NODE
NAME

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16,
17
18
19
20
21
22
22
24
25
26
27
27
29
30
31
32

J NODE
NAME

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

***DELTA
x

18.64
4.79
2.97

21.00
0.00

21.00
21.00

0.00
21.00
36.00
60.00
39.00
21.00

0.00
0.00
6.03

50.85
4.68
8o86

13.03
21.03

0.00
21.00
12o96
12.96
21.00
0.00

21.00
12.43
12.91
22.15
12.54

MEMBER LENGTHS***
Y z
0.00 -4.37
0.00 -. 55
0.00 0. 00
0.00 -21.00
0.00 -54.00
0.00 -21.00
0.00 21.00
0.00 54.00
0.00 21.00
0.00 0.00
0.00 0. 00
0.00 0.00
0.00 -21.00
0.00 -46.56
0.00 -15.26

-1.45 -14.90
-12.23 -51.92
-1.08 -4.80
-2.22 -9.06
-1.28 -5.43

0.00 0.00
48.96 0.00

0.00 0.00
0.00 0. 00
0.00 0.00
0.00 0. 00

48.96 0.00
0.00 0.00
0.00 0. 00
0.00 -5.46
0.00 -22.81

18.00 -12.91



TPIPE VERIFICATION Nl-TPIPE PO.# AIE 25 AEN. 1

F REQ0UE N CY A NA LY S IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQUATIONS........................... 1*86
HALF BANDWIDTH OF STIFFNESS.......................... 18
NUMBER OF EQUATION BLOCKS............................ 2
NUMBER OF EQUATIONS PER BLOCK........................94
NUMBER OF MODES REQUIRED.(EST.)........................11
C UT-OFF FREQUENCY.. ... ..... o...........................50.00
TOTAL MODES TO CUT-OFF FREQUENCY................... 12
NODAL WT./GEN. MASS PRINT CODE (MWPRNT)o ... 0

PRINT NODAL WT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. MASS PRINT 1
SUPPRESS NODAL UT. SUMMARY PRINT = 2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 7444
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT*, THE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD ...

NUMBER OF NODAL POINTS (NUMNP)...........9 ... 33
NUMBER OF DYNAMIC NODAL RESTRAINTS (NODREA).. 12
NUMBER OF NON-GLOBAL NODES (NNG) ................. 2
NUMBER OF MODES (NM)................................. 11
NUMBER OF EQUATIONS PER BLOCK (NEOB)................94
NUMBER OF SPECTRAL CURVES INPUT (NSC)...............1I
NUMBER OF MODAL TIME STEPS (NT)*................100
NUMBER OF FORCING FUNCTIONS (NFN) ............ 2

EMPLOYING THE ABOVE PARAMETERSiPTHE FOLLOWING VALUES FOR MTOT
AND CORE ARE ESTIMATED...

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYSIS .... 1545 003011
TIME HISTORY MODAL................... 1810 003422
STRUCTURAL PLOTTING..................1646 003156
CREATE OR READ RESTART TAPE... 1051 002033

PROB. #5 RAGILES X2159 PAGE NO. 11



TPIPE VERIFICATION NI-TPIPE PO.U AIE 25 AEN. 1

NOD A L W EI G HT S U MMAR Y

NODE
NAMNE

RESTRAINT
CODE

111 I111
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
111111

x
TRANSLAT ION

0.000
0.*000
0.*000

1086.402
0.000
0.*000

1562.293
0.000
0.000

984.*895
543.394
560.396
721 .988

0.000
1103.790

0.*000
0.000

182.3 05
0.*000
0.*000
0.*000

2621.995
245.*001

O0.000
229.*402

0.*000
2686.987

245. 001
0.000
0.*000

1444.*981
0.*000
0.*000

TRANSLATION

0.000
0.0 00
0.0 00

1086.402
0.000
0.000

1562.2 93
0.0 00
0.0 00

984.8 95
543.3 94
560. 396
721.988

0.000
1103.790

0.000
0.0 00

782. 305
0.000
0.0 00
0.0 00

2 62 1.9 95
245. 001

0.0 00
229.402

-0.000
2686.987

245.001
0.0 00
0.0 00

1444. 981
0.0 00
0.000

z
TRANSLATION

0.000
0.000
0.000

10 86 .402
0.000
0.000

1562.293
0.000
0 .000

984.895
5 43.394
560.396
721 .988

0.000
1103.790

0.000
0.000

782.305
0.000
0.000
0.0000

2621 .995
245.*001

0.000
2 29 .402

0.000
2686.987
245.*001

0.000
0 .000

14 44.981
0.000
0.000

PROB. 05 RAGILES X2159 PAGE NO. 12



TPIPE VERIFICATION N1-TPIPE

0
PROB. 995

0
PAGE NO. 13RAGILES X2159

F R EQU E NCY DI1S TR I BU TIO0N B Y G ROU P

SUBSPACE NO. MODES
GROUP IN GROUP

LOWER BOUND
HERTZ EIGENVALUE

0.000
12.500
25.000
35.355

0.
.6169E+04
.2467E+05
*.4935E+05

UPPER BOUND
HERTZ EIGENVALUE

12.500
25.000
35.355
50.000

.6169E+0 4

.2467E+05~

.4935E+05S

.9870E+05S



TPIPE VERIFICATION NI-TPIPE PROB. #5s RAGILES X2159 PAGE NO. 14

F R EQUE N CY A ND CO0NVE R GE N CE D AT A S 8 S PA CE I TE RA TI10N

GROUP NO.
MODES

ITERA-
TI ONS

SHIFT
C IGENVALUE

7 .308425E+04

2 3 4 .154213E#05

MODE CIRCULAR
FREQUENCY
(RAD/SEC)

1 25.3633
2 26.7509
3 57.2791
4 70.3056

5 107.5132
6 114.2159
7 140.6279

FREQUENCY PERIO0D FREQUENCY
(HZ) (SEC) TOLERANCE

4.0367
4.*2575
9.*1163

11.1895

17.1113
18.1780
22.3816

.2477

.2 349

.1 097

.0894

.0 584

.0550

.0 447

.1554E-09

.5097E-08
0.

.160 2E- 11

.8208E-12

.6247E-13
o4436E-08

MODE //K*@// //K*M-EIG
TOLERANCE 2 **/

MAX

.9695E-05

.4308E-04
*786DE-1 0
.2228E-06

.9551E-07
.1389E-07
.5726E-05

.9136[+0 3
.1203E+04
.5509E+ 04
.7880E+04

.2346E*05

.2887E. 05

.410 6E+ 05

.4758E-0 2

.2778E-0 1

.1490E-06

.94IIE-03

K.U OF
MAX NORM

-.3816E.03
-. 4143E+02
-.1490E-06
.3963E*04

.1456E-02 .4641E.04
..2605E-03 .1533E+05
.1524E+00 -.5726E*04

2 .370110E405

3 .740220E+05

8 170.8758 27.1957 .0368 .6937E-12 .5424E-07 .5248E+05 .1458E-02 -.4595E*04
9 176.0253 28.0153 .0357 .2365E-08 .2447E-05 .5422E+05 .6773E-01 -.1815E+05

10 238.7157 37.9928 .0263 .5271E-12 .1877E-07 .9157E+05 .1008E-02 -.2277E+05
11 257.5153 40.9848 .0244 .7373E-12 .4747E-07 .1329E+06 .3595E-02 .4185E+05
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G ENE RA L I ZED M A SS M A TRI X

1
1.00000

.00000
-. 00000

.00000
-. 00000

.00000

.00000
- .00000
-. 00000

.00000
-. 00000

2
.000 00

1.00000
.00000

-. 00000
.000 00

- .00000
-. 000 00

.00000

.00000
-. 00000

.00000

-. 00000
.00000

1.0n00n0
-. 00000
-. 00000

.00000

.00000
-. 00000
.00000
.00000

-. 00 000

.00 000
-. 00000
-. 00000
1.00000
-. 00000

.00 000

.00 000
-. 00000
-. 00 000

.00 00 0
-. 00 000

-. 00000
.00 000

-. 00000
-. 00000
1.00000

.00 000
-. 00000
-. 00000
-. 00 000
-. 00000
-. 00 000

6
.00000

-. 00000
.00000
.00000
.00000

1.00000
.00000
.00000
.00000
.00 000
.000000

7
.00000

-. 00000
.00000
.00000

-. 00000
.00000

1 * 0000
.00000
.00000
.00000
.00000

8
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.000 00

.000 00
1.*00000

.00000
-. 00000
-. 00000

9
-. 00000

.00000

.00000
-. 0000 0
-. 0000 0

.00000

.00000

.00000
I1.00000
-. 0000 0
-. 00000

10
.00000

-. 00000
.00000
.00000

-. 00000
.00000
.00000

-. 00000
-. 00000

1.00000
-. 00000



0
TPIPE VERIFICATION N1-TPIPE PROB. #5 RAGILES X2159

G E N E R A L I Z E D M A S S M A T R I X (CONTINUED)

I1I
1 -. 00000
2 .00000
3 -. 00000

4 -. 00000
5 -. 00000
6 .00000
7 .00000
8 -. 00000
9 -. 00000

10 -. 00000
I11 1.00000

MAXIMUM VALUE OF OFF DIAGONAL TERMS .938E-06
MODE SHAPE NUMBER. 9
ROW NUMBER............. 2

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN DIAGONAL AND 1 -. 71054E-13
MODE SHAPE NUMBER.. 7

0
PAGE NO. 16
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E R ROR

PROB. #5 RAGILES X2159

E ST IM A TE S UMM A RY S SU B SPA CE IT E RA TIO N

0
PAGE NO. 17

CONDITIONING NUMBER .9601E+06

SUMMARY OF WARNINGS

-NONE-
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P IP IN G S YS TE M M 0D E

MODE SHAPE NUMBER...
FREQUENCY (HZ)....

1
4.*03~67

*** NODAL TRANSLATIONS *.**

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

***** NODAL ROTATIONS .**~**

0.00000
.00016
.00022
.00022
.01239
.05549
.07301
.05939
.03022
.02035
.02035
.0 2035
.02035
.0 1924
o00966
o0 0598
.00256

-o00452
-. 00519
-. 00631
-o0 0696
-. 00696

.03165
-. 0 0696
-. 01372
-. 00696
--0 0696

.02916
-. 00696
.-. 00696
-.00882
-. 00358
0.00000

NODE
NAME

.39940

COORDINATE
SYSTEM

0.*00000
-. 0 0281
-. 0 0520
-. 0 0741
-. 03744
-. 0 0773
-. 00004
-. 15034
- .5 0325
-. 71345
-. 8 0749
- .937 12

-1.00000
-. 860 10
-. 5 1988
-. 4 1108
-. 31101
- .000 27
.0 24 39
.0 6871
.0 8341
.06686
.06686
.0 50 28
.04 146
.030 15
.01445
.01445

-. 0 0082
-. 00943
-. 01041
- .0 0228
0.0 0000

0.*00000
.00064
.00122
.00175
.01058
.01061
.02796
.04293
.04295
.05196
.06442
.08167
.09004
.09099
.09098
.09097
.08010
.00003

-. 00618
-. 01814
-. 02305
-. 02089

.09114
-. 01868

.00696
-. 01580
-. 01338

.066 34
-. 01093
-. 00946

.00631
-. 00526
0. 000 00

0 .00000
.0 000 9
.00006
.00008
.0 003 0
.0 00 93
.0 033 7
.00619
.00673
.0 069 1
.0 0692
.00692
.0 069 3
.0 0738
.00717
.0 070 4
.00598
.0 044 4
.0 042 7
.0 0394
.0 024 0
.00229
.00229
.00217

- .0 0078
.00174
.00 16 3
.0 0163
.00151
.00130

-. 00058
.0 0059

0 .0000 0

0.00000
-. 0 0006
-. 0 00 17
-. 00018
-. 0 0076
-. 0 0082
-. 00079
- .00056
-. 0 00 52
-. 0 00 36
-. 00033
-. 0 0024
-. 0 0019

.00018

.00023

.0 00 25

.00026

.00032

.00032

.00032
-. 0 00 10
-. 0 00 10
-. 00010
-. 0 00 11
-. 0 00 04
-. 0 00 11
-. 0 0012
-. 0 0012
-. 0 0012
-. 0 00 12
-. 0 00 07
-. 0 0012
0 .0 0000

0.000 00
-. 000 27
-. 000 71
-. 000 74
-. 00179
-. 00228
-. 00169

-. 00322
-. 00314
-. 00272
-. 00246
-. 001 83
-. 00141
-. 00005
.00043
.000 E8
.00046
.000e1
.00081
.00082

-. 000 78
-. 00019
-. 00019
-. 00079

-. 00196
-. 00075
-. 000 74

-. 00074
-. 00071

-. 00086
-. 001 06
_.000 !1

0.*00000o

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
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P IP IN G S YS T EM MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

S H A P E S (LOWEST 11 MODES PRINTED)

4.2575 MAX. NORMALIZING COMPONENT....

TRANSLATIONS *.***NODE
NAME

**NODAL

X

0.00000
-. 00225
-. 00308
-. 00312
-. 17649
-. 78159

-1.000000
-. 9 1883
-. 84468
-. 83321
-. 83329
-. 8 333 3
-. 83328
-. 74839
-. 49714
-. 4 1229
-. 32967
-- 06443
-. 04298
-. 00422

.0 0992

.00993

.01361

.00995

.05504
.01001
-0 1002
.01511
-0 1004
.0 1007
.00952
.00069

0 .0 0000

*&*NODAL ROTATIONS

0 .0 0000
-. 0 0038
-. 0 00 71
-. 0 0102
-. 0 0512
- .00065
-.0 00 02
-. 02088
-. 0 66 56
-. 09170
-. 10153
-. 11230
-. 11437
-. 09698
-. 07007
-. 06183
-. 05 137
-. 0 0 004

.00423
.01197
.0 1603
.01454
.0 1454
.01288
.0 0699
.01047
.0 0831
.0 0831
.0 0611
.0 0480
.0 0283
.00139

0 .000 00

0.*00000
-. 00882
-. 01680
-. 02422
-. 14958
-. 14991
-. 34690
-. 46228
-. 46250
- .46702
-. 45319
-. 40207
-. 34467
-. 27986
-. 27984
-. 27981
-. 24769
-. 00029

.01960

.C5549

.07705

.06950

.07750

.060 63
-. 00998

.04702

.03481

.03894

.02252

.01542
-. 00767

.00233
0.00000

0.00000
.0 000 1
.0000 1
.0 000 1
.0 000 5
.00013
.0 00 45
.00081
.0 00 86
.0 0073
.0 0069
.0 006 1
.0 0056
.0 0060
.0 0055
.0 005 3
.0 004 3
.0 0024
.0 0022
.00018
.00018
.0 0016
.00016
.0 00 15

-. 00005
.00010
.00008
.0000 8
.00007
.00004

-. 0000 7
-. 0000 4
0.0000 0

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

0.00000
.0 00 84
.00240
.00252
.01080
.0 1126
.00761
.0 0181
.0 0110

-. 0 00 27
-. 0 0054
-. 0 0121
-. 0 0174
-. 0 0519
-. 0 0551
-. 0 0 554
-. 00528
-. 0 04 37
-. 00424
-. 00397

.0 00 32

.0 00 39

.00039

.0 0044

.00052

.0 0057

.00058

.00058

.0 00 58

.0 0054

.00039
-0 0023

0.*00000

.28908

0.00000o
-. 00004
-. 000 10
-. 000 10
-. 00025
-. 00032
-. 000 26
-. 00016
-. 00045
-. 000 29
-. 00024
-. 00011

.000 00

.000 36

.00053

.00058

.00060

.00068

.00067

.00065
-. 00007
-. 00007
-. 000 08
-. 000 08
-. 000 12
-. 000 10
-. 000 10
-. 000 10
-. 000 10
-. 000 10
-. 00001
-. 00007
0.000 c0
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P IP IN G S YS T EM MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ....

3
9.1163

*** NODAL TRANSLATIONS *~**

0.00000
-00196
. 00268
.00267
.15275
.70726

1.00000
.55149

-. 59031
-. 83105
-. 83160
-983205

-. 83202
-. 86490
-. 65075
-. 56427
-. 46828
.-10987

-. 07848
-.0 2077
.0 0119
.0 0126
.00413
.0 0134
.07733
.0 0160
.0 0167
.0 144 7
o00175
.0 0187
.0 0817

-. 00441
0.*00000

0 .000 00
.0 0084
.0 0139
.00185
.0 0970
.0 12 43

- .00002
.02232

f.12798
.15611
.114 79
.03994

-. 0 04 45
- .04613
-. 10295
-. 11872
-. 11622

.000 09

.01116
.03156
.0 4480
.0 4402
.04403
.04236
.0 3404
.03802
.03285
.03286
.02709
.02332
.01759
.00616

0.00000

0.*00000
.00879
.01633
.02324
.13299
.13363
.470 31
.89694
.896 88
.99302
.74896
.16284

-. 24438
-. 35742
-. 35853
-. 35878
-. 320 10
.00059
.02850
o07959
.11130
o09897
.10303
.08447

-. 00147
o06257
.04343
.04180
.02452
.01405
.00061
o00250

0.00000

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

***NODAL ROTATIONS *~

0 .00000
.0000 3
.00004
.00005
.00010

-. 00006
-. 00106
-. 00183
-. 0020 3
-. 00195
-. 00198
-. 00202
-. 0020 4
-. 00129
-. 00108
-. 00098
.0 00 17
.00037
o00036-
.00033
.00009
.00008
oO00009
.00006

-.00009
-. 00002
-. 00004
-. 00003
-. 0000 6
- .000 1
-. 00033
-. 00019
0 .00000

0 .000 00
-. 0 00 79
-. 0 0221
-. 0 0231
-. 00958
-. 0 1103
-. 0 18 45
-. 0 2174
-. 0 19 62
.0 0506
.00814
.010 48
.00983

-. 00354
-. 0 05 37
-. 0 0568
-. 0 06 53
-. 0 06 05
-. 00594
-. 0 05 64

.00053

.00064

.00064

.00072

.00084

.00090

.00090

.00090

.00087

.00075

.0 0038
.00009

0.0 00 00

0.00000
.00006
.000 14
.000 15
.00030
.00029

-. 00034
-. 00027
-. 00051
-. 001 07
-. 00121
-. 00121
-. 00101

.00032

.00090

.00109

.00177

.00197

.001 95
.00188

-. 00002
-. 00006
-. 00006
-. 000 10
-. 00002
-. 00023
-. 00026
-. 000 26
-. 00028
-. 00031

.000 15
-. 00035
0.00000

NODE
NAME

.256 05

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION Nl-TPIPE

P I PI NG S YS TE M MO0D E

MODE SHAPE NUMBER .. . 4
FREQUENCY (HZ) ...... 11.1895

NODE * NODAL TRANSLATIONS ~***
NAMF v 7

0 .00000
.00010
.00015
.0 00 15
.01146
.05422
.07226
.05177
.0 0283
.00070
-0 0062
.00048
.0 0038

-. 0 1643
-. 03348
-. 03546
-. 02845

.01065

.01404

.01980

.02238

.02237
-. 0 314 0

.02236

.0 3526

.0 223 3

.02232
-. 04296

.0223 1
.02229
.01863
.00995

0.00000

0.0 0000
- .0 0622
-. 01047
-. 014 05
-. 07297
-. 08228
-. 00 022
-. 17611
-o89648

-1.00000
- .595 62

.150 96
.62518
.8 0409
.6 5258
.586 97
.4 9562
.0 0047

-. 0 4338
- .12317
-. 15657
-. 13424
- .13426
-. 11058
-. 0 9841
-. 07838
-. 05064
-. 05065
- .022 58
-. 0 0609
-. 0 00 12
-. 0 0070
0 .000 00

0.00000
.00039
.00081
.00122
.00896
.00895
.02739
.04715
.04708
.03764

-. 00905
-. 09503
-. 14847
-. 16960
-. 16951
-. 16940
-. 15544
-. 00021

.01299

.03821

.05119

.04892
-. 11936

.046 01
-. 02235

.040 57
.03464

-. 08183
.02808
.02377

-. 01999
.00885

0. 00000

0
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S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT... .

*** NODAL ROTATIONS ***

0 .0 0000
-. 00015
- .0 0026
- .0 0028
-. 00056
.0 006 4
.0 0776
.0 127 1
.0 1340
.0 084 6
.00 73 2
.00540
.0 0416

-. 00259
- .0 0399
-. 00441
- .0 0774
- .0 0688
- .0 0666
- .00622
- .0 0360
- .0 034 2
- .0 0344
- .0 032 4

.00125
-. 00255
-. 00237
- .0 0238
-. 00218
-. 00184

.00 12 3
-. 0 0075
0 .0 0000

0.*00000
-. 0 00 04
-. 0 00 13
-. 00014
-. 00075
-. 00082
-. 00090
-. 00096
-. 00078

.00118
.00137
.0 0142
.0 0131
*00048
.0 00 19
.0 00 05

-. 0 00 99
-. 00125
-. 00 124
-. 0 0120
.0 0010
.0 00 12
.00012

.0 00 15

.0 0010

.00027

.0 0030
o.00030
oO00032
.0 0036
.0 0033
.00040

0.00000

0.000 00
-. 00045
-. 00111
-. 001 16
-. 00243
-. 00250
.001 71
.00147
.00340
.01047
.01184
.012 46
.011 56

.00401

.00114

.00100
-. 00098
.0O0237

-. 00237
-. 002 35

.00104

.001 09
.00110
.00115
.00290
.001!0
.00133
.00134
.00133
.00128
.00143
.00076

0.00000

.43013

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION N1-TPIPE PROB

P I P ING S YS T EM MO0D E

MODE SHAPE NUMBER...
FREQUENCY (HZ) ......

NODE
NAME

5
17. 1113

*** NODAL TRANSLATIONS ****

o .00000
-00068
.0 00 82
.00078

-. 02827
-. 17246
-. 18234
-. 24350
-. 39135
-. 47469
-. 47347
-. 47048
- .4 679 1
-. 17086

.63257

.83742

.8372 1
-. 06858
-. 16163
-. 33346
-. 41294
- .4 1280
- .5 1847
-. 41245
- .5 8980
-. 4 1113
- .4 1076
-. 37098
-. 4 1019
-. 4 0916
-. 2 7183
-. 12715
0.00000

0.00000
-. 0 0297
-. 0 0519
-. 0 0713
-. 03606
-. 0 2552
-. 00043
-. 1 0251
-. 38629
-. 3 58 72
-. 114 78

.323 77

.590 46

.48 698
-. 04935
-. 2 1260
- .28169

.00393

.0 4700

.13 159

.2 0920

.2 55 89

.2 55 94

.29387

.36101

.3 1060

.29760

.29766

.2 7198

.24816

.22 049

.0 5690
0 .000 00

0.*00000
.00430
.00614
.00738

-. 00191
-. 00080

.02042

.08261
.08362
.18109
.35845
.622 17
.79089

1-*00000
.99718
.995 23
.96714

-. 00020
-. 10173
-. 29266
-. 46961
-. 54631
-. 65891
-o60298

.4 1181
-. 60726
-. 55170
-. 685 36
-- 468 66
-. 40050

.36004
-. 07085
0.*00000

0 0
PAGE NO. 22. #5 RAGILES X2159

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

~***** NODAL ROTATIONS *.****

0 .00000
- .000 00
- .0000 4
-. 00004
-. 00002

.00058

.00354

.00523

.00484
-. 00123
-. 00294
-. 0057 9
-.00764

- .0114 7
-. 01091
-. 01022
-. 00235
.00129
.00150
.00156

-. 00195
-. 0 0213
-. 00236
-. 00221

.00064
-. 00248
-. 0 025 6
-. 00279
-. 00252
-. 00245
-. 00427
-. 00139
0 .0000 0

0.0 00 00
-. 00022
-. 00031
-. 000 31
.0 0258
.0 0238
-. 0 0248
-. 0 0271
-. 0 0 294
-. 00499
-. 00471
-. 0 0423
-. 004 97
-. 01777
.o01448

-. 0 1184
.01423
.0 20 90
.0 2083
.0 20 39
.0 0386
.0 03 16
.00316
.0 02 16
.00007

-. 002 05
-. 00330
-. 00330
-. 004 46
.-00614
-. 0 0918
-. 00886

0.*00000

0.000 00
-. 00024
-. 00061
-. 000 64
-. 00144
-. 00166
-. 00029
-.00036

.00065

.00632

.00708

.00712

.00655

.00387

. 004 !8

.00454

. 005 38

.00710
o00730
.00741
.00230
.00203
.00221
.00156
.002 35

-. 00035
-. 00051
-. 00078
-. 00144
-. 00217
.00250

-. 00436
0.000 00

.23124

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION N1-TPIPE PROB. #5 RAGILES X2159 PAGE NO. 23

P I PI NG S YS T EM MO0D E

MODE SHAPE NUMBER .. 6
FREQUENCY (HZ)..........18.1780

NODE
NAME

**NODAL

X

0.00000
-. 0 0037
-. 00045
- .00043
.0 0658
.04610
.03271
.10316
.29057
.34677
.34601
.34397
.34212
.08514

-. 65968
-. 8644 1
- .90611
-. 2653 0
-. 19788
-. 06578
-. 0 0407
- .00407
-. 3780 1
-. 00405

.29851
-. 00397
-. 00395

.08433
- .0 0393
-. 00390
.2 02 13

- .04880
0.00000

TRANSLATIONS ****

0 .000 00
-. 00276
-. 0 0523
-. 0 07 55
-. 03701
.0 0323

-. 00018
-. 14434
-. 34786
- .284 83
-. 0 8830

.31389

.6 14 22
943 896

- .502 39
-. 79270
-. 88912

.00969

.12 799

.3 57 66

.60 187

.77 465

.7 74 84

.91830

.956 80
1.0 0000

.98179

.982 03

.92511
.868 19
.68501
.186 45

0.00000

0.*00000
-. 00224
-. 00335
-. 00416
-. 00423
-. 00475
-. 03727
-. 10245
-. 10275
-. 14525
-. 17050
-. 20644
-. 26668
-. 43579
-. 43430
-. 43331
-. 42343
-. 00167

.03796

.11190

.17728

.19698
-. 38818

.21092

.00401

.21112
.19744

-. 46857
.17792
.16297
.01219

.10759
0.*00000

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

***** NODAL ROTATIONS ***

0 .00000
.00014
.00012
.00015
.0004 8
.00110
.0030 8
.00406
.00289

- .0 0656
- .00941
- .0 1417
- .0 1727
-. 02002
-. 01942
-. 01863
-. 01060
- .00507
- .0 045 8
- .0 0438
- .01148
-. 0 1184
- .0 1199
- .0 1213
.0 030 9

-. 01318
- .0 134 7
- .0 1365
- .0 1367
- .014 02
- .0 0764
- .0 1216
0.00000

0 .000 00
.0 00 13
.0 0022
.00022

-. 0 00 74
-. 0 0053
.0 0 253
o00350
.00336
.0 00'12
.0 0057
.0 0102
.0 02 47
o01613
.0 1418
.01248

-. 0 0 347
-o0 0737
-. 0 0 733
-. 00713
-. 00101
-. 0 00 80
-. 0 0080
-. 00052
-. 00028

.00051

.0 00 79
.00079
.0 0101
.0 0125
.00223
.0 0145

0.00000

0.000 00
-. 00028

-. 00015
-. 00078
-. 00194
-. 00256
-. 00250
-. 00302
-. 00224
.00495
.005 96
.00731
.008 27
.01231
.01635
.01767
.02343
.02856
.02892
.02886

.00850

.00753

.00768

.00606

.01266
-. 000 01
-. 001 78
-.00181
-. 00328
-o00505
.014#67

-. 00800
0.000 00

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GL108AL
GLOB3AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

.22354



TPIPE VERIFICATION Nl-TPIPE PO.# AIE 25 AEN. 2

P IP IN G S YS T EM MOD 0E

MODE SHAPE NUMBER .. 7
FREQUENCY (HZ) ......... 22.3816

NODE
NAMF

*.NODAL

x

0.00000
-. 00183
-. 00227
-. 00222

.01446

.160 95

.15906

.2 03 13

.24138

.27889

.27753

.27430

.27158
-. 0 0078
-. 78218
- .97694

-1.00000
-. 49959
-. 47101
-. 42963
-o43983
-. 43971
-. 42816
-. 43922
-. 3 9028
-. 4 3732
-. 4 3679
-. 48705
-. 4 3587
- .434 25
-. 3 7566
-. 13002
O .00000

TRANSLATIONS *.**

0 .00 000
.00137
.00243
.0 0338
.01672
.00791
.00 027
.05168
.16626
.13804
.020 08

-. 17765
-o28013
-o16438

.16268

.25175
o27122

-o0 0260
-o0 3275
-. 0 89 11
-. 13150
- .14343
-. 14348
-. 15027
-. 11732
-. 14581
-. 13108
-. 13113
-. 1 1255
-. 1 0122
-. 0 4683
-. 01063
0.00000

0.*00000
-. 00993
-. 01504
-. 01892
-. 02857
-. 03063
-. 06980
-. 13069
-. 132 13
-. 18260
-. 26592
-. 362 40
-. 42663
-. 599 27
-. 596 43
-. 594 45
-. 57807
- .01385

.01942

.07108

.02050
-. 14400
-. 10645
-. 29804

.43830
-. 43189
-. 47453
-. 40099
-. 48045
-. 45598

.38940
-. 12201
0.*00000

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT......

*.*NODAL ROTATIONS *.

0.00000
-. 00002
-. 0000 0
-. 0000 1
-. 00006
-. 00033
-. 00156
-. 00217
-. 00183

.00175
.00279
.00452
.00564
.0 0726
.0 0618
.0 054 4

-. 00132
- .0 0253
-. 00244
-. 00221
.0 0069
.0 008 1
.00075
.0 0096
.00061
.00152
.00167
.00144
.00194
.00241

- .0 0054
.0 034 3

0 .0000 0

0 .000 00
.0 00 59
.0 0109
.0 0110

-. 0 0254
-. 00235
.00320
.00089
.0 00 82
.0 0246
o0 0201
.0 0147
.00244
.01722
.0 13 99
.01154

-.00882
-. 00758
-o0 0657
-000507
.0 0777
.00757
.00757
.00688
o0 0498
.00270
.0 0115
.0 0115

-.00050
-.00323
-. 00950
-. 0 1022
0.00000

0.00000o
.000 12
.00030
.00031
.00072
.000 v8
.00042
.000 47
.000 00

-. 00306
-o00336
-. 00295
-. 00237

-. 00092
-. 00146
-. 00163
-. 00252

.00361
-. 00372
-. 00378

-. 00062
-. 00042
-. 000 17
-. 00022
-.00124

.0005E9

.00082

.00110

.00087

.00077
-. 002 L9
-. 00127
0.00000o

.29751

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

PROB. #5 RAGILES X2159 PAGE NO. 24



TPIP VERFICTION N1-TIPE PROB. #5 RAGILES X2159PAEN. 2

P IP I NG S YS T EM MO0D E

MODE SHAPE NUMBER... 8
FREQUENCY (HZ) ...... 27.1957

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

NODE
NAME

TRANSLATIONS ******NODAL

x

0.00000
.02106
. 02634
. 02594
.00788

-1.*00000
- .96886
- .9 3722

.07491

.26843

.27036

.27223

.27252

.01584
-. 34569
-. 42312
- .4 3091
-. 15920
-. 12761
- .06774
-. 04396
-. 04380
.0 944 2

-. 04360
.03440

-. 04285
-. 0 4264

.03319
-. 04239
-. 04194
-. 0 7309
-. 0 1481

0 .000 00
-. 00112
-. 0 02 00
-. 00 281
-. 0 1355
-. 0 0415
-. 00 026
-. 04422
-. 12768
-. 0 9 734
-. 00094

.14773

.2 08 25

.07126
-. 222 78
-. 2 9450
-. 298 71
- .00 161

.0 23 79

.070 13

.08 185

.02377

.0 23 79
-. 0 3406
- .07089
-. 09591
-. 13225
-. 13232
-. 15997
-. 17064
-. 14 090
- .034 56

33 * 0.00000 0.00000 0.00000

~***** NODAL ROTATIONS ***

0.*00000
.10878
.16735
.21282
.41765
.43797
.72106
.92101
.93 192
.874 39
.87138
.52668
.08841

-. 18962
-. 19239
-. 19280
-. 18947

.00228

.02710

.07379

.10610

.08522

.34451

.05934

.04323

.01979
-. 01294

.24698
-. 04352
-. 058 32

.04084
-. 03719

0.00000 0.00000
.00002 -. 00674
.00001 -. 01301
.00002 -. 01327
.00009 .01672
.00031 .01622
.00121 -.01884
.00162 .01643
.00126 .01808

-. 00203 -. 00052
-. 00300 .00206
-.00461 .00928
-. 00565 .01213
-.00671 .00904
-.00520 o00589
-.00433 .00469
.00152 -.00286
.00401 -. 00589
o00413 -.00604
.00446 -o00604
.00492 .00091
.00508 .00111
.00538 .00111
.00509 .00130

-. 00220 .00168
.00514 .00155
.00515 .00150
.00537 .00150
.00506 .00134
o00490 .00088
000010 -. 00058
.00360 -.00118

0.00000 0.00000

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

0.000 00
-. 000 10

-. 000 25
-. 00026
-. 0006~2
-. 000~77
-. 00051
-. 00055
-o00018

o00251
.00269
.00197
.00123

-. 00010
.00053
o00073
o00327
.00155
.00125
.0007*3

-. 00272
-o00276

.o00285
-.00268
-. 00511
-.00187
-. 00153
-. 00156

-o001 17
-. 00069
-. 00478
.00058

0.000 00

.29 869

PAGE NO. 25TPIPE VERIFICATION Nl-TPIPE



TPIPE VERIFICATION N1-TPIPE PROD

P IP IN G S YS TE M MO0D E

MODE SHAPE NUMBER ...
FREQUENCY (HZ) ......

9
28.*0153

M* ODAL TRANSLATIONS ****NODE
NAME

0.00000
-. 00473
-.00593
-. 00584
- .00633

.19945

.18302

.2 0029

.05382

.0 1580
o01514
o01394
.0 1312

-o03464
-. 20051
-.23955
-. 23994
-. 05486
-. 0 3774
-. 0 0587

.00284

.00290

.38273

.00291
-o06118
.0 02 96
.0 0297
.26852
.00294
.0 0290

-. 11417
.01143

0.00000

0.00000
-. 0 0355
-. 0 0639
-. 0 0 896
-. 0 4304
-. 01110
- .0 0084
-. 14295
-. 40074
- .300 37

.00342

.46666

.6 48 19
.19332

- .760 49
- .98931

-1.00000
-. 0 0267

.09165

.26637

.33 069

.17586

.17596

.0 1668
-. 0 7455
-. 16620
-. 28617
- .286 33
-. 38551
- .42904
-. 372 19
-. 1 0231
0.00000

0.00000
-. 02441
-. 03762
-. 04790
-. 09644
-. 10094
-o 17485
-. 23761
- .23969
-. 21449
-. 15391
-. 01294

.07059
.05595
o05608
.05596
.05473
.00040

-. 00427
-. 01620
-. 02512
-. 03575

.652 90
-.04721
-. 00293
-. 06121
-. 07066

.60179
-o07862
-. 08204
.-. 00306
-o07400
0.*00000

. #5 RAGILES X2159 PAGE NO. 26

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

*.*** NODAL ROTATIONS *****

0.000 00
.0 000 9
.00006
.0 000 7
.0 003 1
.0010 2
.0 038 1
.00504
.0 0383

- .0 0689
-o.0100 5
-. 0 153 1
- .0 1874
- .02185
- .0 167 1
-. 0 138 3
.0 057 8
.01381
.0 1420
.014 96
.0 133 9
.01362
.01423
.0 135 7

-. 0 068 6
.0 1338
.0 133 3
o0 1389
.01301
.01244

- .0 0020
.00887

0 .0000 0

0 .000 00
.0 0152
.00295
.00301

-. 0 0341
-. 0 0324
.0 0481

-.0 0218
-. 0 02 74
-. 00144
-. 0 02 00
-. 0 02 34
-. 0 0171

.00363

.00290

.00238
-. 0 0064
-. 0 02 12
-. 0 02 20
-. 00226

.00049

.00053

.0 0053

.0 00 55

.00113

.000 47

.0 00 41

.00041
.00034
.00020

-. 0 0017
-. 0 00 51
0 .0 0000

0.*00000o
-. 00032
-. 00082
-. 0002e5
-. 00200

-. 00251
-. 00177
-. 00194
-. 00077
.00790
.00845
.00602
.00363

-.00031
.00193
.00266
*.009 70
.00619
.00550
.00422

-. 00721
-. 00750
-. 00785

-. 00747
-. 01348

-. 00600
-. 00524

-. 00549
-. 00432
-. 00293
-. 01207

.00206
0.00000

.42086

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL



0
TPIPE VERIFICATION Nl-TPIPE

0
PROB. fl5 RAGILES X2159 PAGE NO. 27

P I PIN G SY S TEM MOD 0E

MODE SHAPE NUMBER ...
FREQUENCY (HZ)....

~*NODAL
X

0.00000
.00253
.00318
.00314
.0 1667

-. 03437
-o02O29
-. 03142
-. 02019

.01441

.01417

.0 1362

.01317
.03648

.00589
-. 00152

.03355

.20349

.18649

.14346

.10457

.10438

.14123

.10393
-. 18477

.10221

.1 0174

.0 1187

.10103

.09976

.05994

.06981
0.0 00 00

10
:37.9928

TRANSLATIONS ****

0.0 0000
-. 0 00 62
-. 00 129
-. 00 198
-. 0 0851

.01251
-. 00 032
-. 04759
- .055 97
-. 02448

.00118

.0 5738

.10155

.0 0 754
-. 2 8563
-. 35178
-. 33483
-. 0 0725
-. 0 0751
-. 02258
- .0 7397
-. 0 8960
-. 08970
-. 09748
-. 0 78 90
-. 08126
- .0 4683
-. 0 4688
-o00337
.0 27 77
.0 1881

-. 0 186 0.
0.0 00000

0.00000
.01257
.01950
.02493
.05690
.05892
.09178
.11175
.11143
.05865

-. 06948
-. 19343
-. 17438
-. 13530
-. 13257
-. 13100
-. 11315
-. 01397
-. 03141
-. 07157
-. 14710
-. 17759

-1.*00000
-. 18732
-. 10309
-. 14870
-. 08417
- .76326
-. 00923

.03563
-. 10386

.03071
0.00000

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

***** NODAL ROTATIONS **.***

0.00000
.0 0009
.0 000 9
.00011
.00031
.0 00 45
.0 00 46
.0 0035

-. 00024
-. 00374
-. 00485
- .0 0670
-. 00791
-. 00672
-. 0 050 7
-. 0 043 8
- .00243
- .0 070 1
-. 00771
-. 0 0888
-. 01520
- .01555
- .0 1726
- .0 1509
.0 00 50

- .0 1338
- .0 1292
-. 0 1422
-. 0 1184
- .0 099 1
.0 036 8

-. 00355
0.00000

0 .000 00
-. 00079
-. 00157
-. 0 0161

.00076

.0 00 75
-. 0 0167
.0 00 0
.00048
.0 0 350
.0 03 15
.0 0054

-. 00108
.0 00 42
.0 0052
.00025

-. 00273
.0 0 391
.00500
.00614
.00159
.0 00 95
.0 00 95
.0 00 05

- .00148
-. 00274
-. 0 0 331
-. 00331
-. 00348
-. 0 02 90
-. 00022
.0 0174

0.00000

0.000 c a
-. 000 08
-. 00022

-. 00023
-. 00062
-. 000 51

-. 00144
-. 001 72
-. 00164
.00060
.00081l
.00103
.00142
.00524
o00799
.00829
.01064
.008 3
.00773
.00697

-. 00074
-. 00058
-. 0008F2
-. 00016
.01424
.00143
.00185
.001 E3
.00220
.00260
.007:33
.00329

0.000 00

.68266

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

NODE
NAME



IPIPE VERIFICATION N1-TPIPE PO.U AIE 25 AEN.2

P IP IN G S YS T EM MO0D E

MODE SHAPE NUMBER...
FREQUENCY (HZ) ......

11
40.9848

S H A P E S (LOWEST 11 MODES PRINTED)

MAX. NORMALIZING COMPONENT....

**NODAL

X
TRANSLATIONS ****NODE

NAME

I*
2*
3*
4.
5*

7.
8*
9*

10*
11
12*
13
14
15
16
17*
18
19*
20*
21*
22*
23*
24*
25
26*
27 *

28 *
29 *
30 *

31 *
32 *
33 *

0.00000 0.00.000
-.01067 -.00182
-.01340 -.00345
-.01328 -.00499
-.07726 -.02177
.10207 .01315
.04572 -.00065
.09652 -.09487
.14413 -.16416
.00348 -.08935
.00422 .02842
.00541 .18914
.00615 .23243

-. 23263 -. 04257
-. 33059 -. 57298
-. 32512 -. 65957
-. 35945 -. 56014
-. 39796 -. 03093
-. 34614 -. 11706
-. 22833 -. 33192
-. 14714 -. 59337
-. 14640 -. 57271
-. 27592 -. 57341
-. 14521 -. 50196

.48558 -. 46552
-. 14074 -o30006
-. 13952 -. 06412
-. 76682 -. 06420
-. 13773 .18624
-. 13455 .33261

.05871 .35345
-. 07555 .12697
0.00000 0.00000

***** NODAL ROTATIONS ~*~**

0.*00000
-. 05262
-. 08156
-. 10427
-. 24081
-. 24891
-. 373 30
-. 44147
-. 43852
-. 20217

.368 78

.814 84

.58588

.292 54

.280 68

.27514

.23219

.034 99

.10479

.27237

.49683

.545 33
-. 98612

.55209

.14301

.459 32

.32035
-1 * 00000

.16374

.07212

.14098

.07898
0. 000 00

0 .0000 0
.00013
.00013
.00015
.00048
.00083
.00153
.00162
.0 0052

-. 00689
-. 00918
-. 0 1298
-. 0 1546
-. 01292
-o.00767

- .0 0535
.00355

-. 01600
- .0 1912
- .02282
- .0 296 7
-. 02985
- .0 318 1
- .0 290 9

.0 079 1
-. 02628
- .0 2552
- .0 2750
-. 02381
- .02077

.0 0763
-. 0 110 0
0 .0 000

0.*00000
.00332
.00657
.00672

-. 00254
-. 00262
o00586
.0 0151

-. 00044
-o0 1581
-.0 1345

.00056

.00891

.00407

.0 0 059

.0 00 45

.00769
-. 0 0688
-. 0 0942
-. 0 1194
-. 00262
-. 00 130
-. 0 0130

o00051
.0 0277
.0 0598
.0 0702
.00702
.0 0723
.0 0589

-. 00088
-o00276
0.00000 0.00000

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

RON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
GLOBAL
GLOBAL

.28 321

0.000 00
-. 000 19
-. 00050
_.000 !2
-. 00129
-. 001 78
-. 00227

-. 00262.
-. 002 20

.00301l

.00319

.00174

.00103

.00566

.010 t0

.01208

.01538

.004 !9

.00238
.000 16
.00070
.00225
.00279
.00431
.02769
.01052
.01170
.01322
.011 76
.01087
.017E0
.00088

PROB. #5 RAGiLES X2159 PAGE NOo 28
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TPIPE VERIFICATION NI-TPIPE

0
PAGE NO. 29PROB. 45 RAGILES X2159

S P ECT R AL CU R VE D AT A

IDENT NUMBER 1...
CURVE TITLE.........
CURVE TYPE........... PERIOD
CURVE SCALE.......... LINEAR
NUMBER OF POINTS .. 13

VS. ACCELERATION

POINT PERIOD
(SECS5)

0.0000
.0250
.0850
.14~00
.1550
.1550
.1900
.1900
.2000
.2500
.3300
.6000

1.0000

ACCELERATION
(G)

***** COMMENT ******

.0960

.0960

.1200

.3000

.50 00
1.10 00
1.*1000
.4800
.30 00
.1200
.0720
.0240
.. 0120
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MOD0A L PA RT IC I P ATIO0N

MODE PARTICIPATION FACTORS
NUMBER X DIR

.151
-3. 317
-1.037

*245
-2 * 385

-. 016
-2 . 654
-1.*158

.258
1.:651

-1.*361

F A C TORS

Y DIR Z DIR

-2.836
-. 221

.253
-. 691
1.253
3.511
-. 706
-. 51 1

-1.438
-1.:10 1
-1.373

.285
-1.293
1.393
-. 0 70
-. 8 26

.004
-3.105
2.393

-: 678
-2.2 64
1.824
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TPIPE VERIFICATION Nl-TPIPE

0
PROB. #5 RAGILES X2159 PAGE NO. 31

R E S PONS E S PE C TRUM A NA L YS IS

TITLE.........................
F ILE LABEL...............
SPECTRAL CURVES

X-DIRECTION ....... o............
Y-DIRECTION ....... o............
Z-DIRECTiON .................

CURVE SCALE FACTORS
X-SCALE.......................o1.000
Y-SCALE............................667
Z-SCALE .. o................. o.0

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE....
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION ....
HORIZONTAL ACCELERATION..

SAVE RESULTS PARAMETER.....

VECTORIAL SUM
VECTORIAL SUM

0
0
0



0
TPIPE VERIFICATION

A PPL I ED S P

FREQUENCY PERIOD

NUMBER (SEC)

1 .248

2 .235

3 .110

4 .089

5 .058

6 .055

7 .045

8 .037

9 .036

10 .026

11 .024

0
N1-TPI PE

E CT RA L

ZONE

.NUMBER

PROB.

A C

#5

C EL

X TRANS

.128

.174

.201

.134

.109

.108

.104

.101

.100

.097

.096

RAGILES X2 15 9

E R AT IO0N

SPECTRAL
Y TRANS Z TF

.085

.116

.134

.090

.073

.072

.069

.067

.067

.064

.064

PAGE NO. 32

S U MVAR Y

ACCELERATIONS (G)
~ANS XX ROT

.128

.174

.201

.134

.109

.108

.104

.101

.100

.097

.096

YY ROT ZZ ROT



0
TPIPE VERIFICATION N1-TPIPE

0 .0
PAGE NO. 33PROB. #5 RAGILES X2159

NO0D AL AC CE LE R A TIO NS

NODE ****** ACCELERATIONS *******
NAME X-GLOBAL

(G)
1 * 0.000
2 * .002
3 * .002
4 * .002
5 * .035
6 * .176
7 * .217
8 * .191
9 * .167

10 * .176
11 * .176
12 * .176
13 * .176
14 * .157
15 * .161
16 * .176
17 * .171
18 * .083
19 * .076
20 * .067
21 * .066
22 * .066
23 * .078
214 * .066
25 * .082
26 * .066
27 * .066
28 * .085
29 * .066
30 * .065
31 * .055
32 * .024
33 * 0.000

Y-GLOBAL Z-GLOBAL
(G)
0.000

.001

.001

.001

.007

.004

.000

.025

.076

.088

.085

.106

.128

.102

.104

.122

.119

.003

.013

.038

.062

.067

.067

.071

.071

.069

.065

.065
.063
.064
.053
.016

0.000

(G)
0.000

.010

.016

.020

.049

.051

.101

.144
o144
.145
.137
.125
.114
.126
.125
.125
.118
.004
o013
.035
.058
.068
.214
.078
.066
.082
.077
.180
.071
.065
.059
o020

0.*000

******* THRESHOLD ACCELERATIONS *******
VERTICAL EXCEED HORIZONTAL

(G), (G )
0.000 YES 0.0co0

.001 YES . 010

.001 YES . 016

.001 YES . 020

.007 YES . 060

.004 YES .183

.000 YES .239

.025 YES .239

.076 YES . 221

.088 YES .229

.085 YES .223

.106 YES . 216

.128 YES . 210

.102 YES .201

.104 YES .204

.122 YES .216

.119 YES . 208

.003 YES . 083

.013 YES .078

.038 YES . 076

.062 YES . 088

.067 YES .095

.067 YES - 228

.071 YES . 102

.069

.065

.065

.063

.064

.016 YES
0.000 YES

EXCEED

GLOBAL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
NON-GL OBAL
GLOBAL
GLOBAL

*105
*101

. 200
* 096
* 092

.031 YES
0.000o YES
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NO0D AL DIS P LA CE ME NT S

NODE NODAL TRANSLATIONS NODAL ROTATIONS COORDINATE
NAME x Y Z xx YY ZZ SYSTEM

1 0.0000 0.0000 0.0000 0.000000 .0.000000 0.000000o GLOBAL
2 * .0002 .0002 .0009 .000005 .000082 .000 016 GLOBAL
3 * .0003 .0003 .0017 .000004 .000235 .000043 GLOBAL
4 * .0003 .0005 .0024 .000005 .000246 .000045 GLOBAL
5 * .0172 .0023 .0146 .000018 .001053 .000109 GLOBAL
6 * .0763 .0005 .0146 .000056 .001100 .000 138 GLOBAL
7 * .0977 . 0000 .0341 .000205 .000766 .000 103 GLOBAL
8 * .0894 00091 .0459 .000375 .000292 .000 196 GLOBAL
9 * .0822 .0305 .0459 .000408 .000236 .000 191 GLOBAL

10 * .0813 .0431 .0466 .000415 .000065 .000166 GLOBAL
11 * .0813 .0487 .0449 .000415 .000104 .000 151 GLOBAL
12 * .0813 .0563 .0394 .000415 .000163 .000 115 GLOBAL
13 * .0813 .0601 .0340 .000415 .000200 .000091 GLOBAL
14 * .0732 .0516 .0281 .000442 .000509 .000044 GLOBAL
15 * .0488 .0315 .0281 .000429 .000541 .000066 GLOBAL
16 * .0406 .0251 .0281 .000421 .000543 .000075 GLOBAL
17 * .0326 .0192 .0249 .000356 .000518 O000080 GLOBAL
18 * .0065 .0000 .0001 .000264 .000433 .000099 GLOBAL
19 * .0045 .0015 .0020 .000254 .000419 .000099 GLOBAL
20 * .0015 .0043 .0056 .000235 .000393 .000098 GLOBAL
21 * .0018 .0053 .0078 .000146 .000038 .000 049 GLOBAL
22 * .0018 .0045 .0071 .000140 .000044 .000049 GLOBAL
23 * .0029 .0045 .0096 .000140 .000044 .000050 GLOBAL
24 * .0018 .0037 .0063 .000133 .000048 .000049 GLOBAL
25 * .0057 .0032 .0018 .000047 .000053 .000 121 NON-GLOBAL
26 * .0018 .0028 .0050 .000108 .000057 .000046 GLOBAL
27 * .0018 .0022 .0039 .000102 .000059 .000045 GLOBAL
28 A .0027 .0022 .0059 .000102 .000059 .000046 GLOBAL
29 * .0018 .0018 .0028 .000095 .000058 .000 044 GLOBAL
30 * .0018 .0018 .0022 .000083 .000056 .000042 GLOBAL
31 * .0016 .0015 .0015 .000039 .000050 .000069 NON-GLOBAL
32 * .0005 .0004 .0006 .000043 .000040 .000026 GLOBAL
33 * 0.0000 0.0000 0.0000 0.000000 0.000000 0.000000 GLOBAL



0
WPIPE VERIFICATION NI-TPIPE

S 0
PAGE NO. 35PROB. #5 RAGILES X2159

P IP E m

PIPE PIPE
NAME TYPE

2 CURV
2 *CURY

2 CURV

3*
3*

4 *CURV

4 *CURV

4 *CURV

5*
5.

6 *CURV

6 *CURV

6 *CURY

7 *CURV

7 *CURV

7 *CURV

8*

98* C

9 * CURY
9 * CURV

90 * CR

10 *

12 *
12 *

13 * CURV
13 * CURV
13 * CURV

EM BE R

NODAL PT
NAME-END

1 - 1
2 -J

2 - I
-C

3 -J

3 -I1
4 -1

4 - I
-C

5 -J

5 -I1
6 -J

6 -1
-C

7 -J

7 - I
-C

8 -J

8 -I1
9 -J

9 - I
-C

10 -1

10 -1
11 -

1 -I
12 -1

12 - I
13 -J

13 - I
-c

14 -J

S TR E SSE S

SECTION
DESCRIP

LOCAL X
FORCE

473.92
473.92

473.92
511.*01
543.59

543.59
543.59

543.33
271.41
363.91

363.91
363.91

363.91
271.41
543.33

302.91
357.69
225.64

225.64
225.64

225.64
357.69
302.91

151.12
151.12

103.09
103.09

131.21
131.21

233.21
250.00
174.69

LOCAL Y
FORCE

120.88
12 0.88

463.93
422.73
379.92

120.88
120.88

363.*91
594.*96
543.33

119.95
119.95

543.33
594.*96
363.91

225.64
121 .34
302.91

147.73
147o73

302.91
121.*34
225.64

75.56
75.56

4 1.*55
41.*55

35.68
35o68

174.69
149.68
233.21

LOCAL Z
FORCE

463.93
463.93

120.88
120.88
120.F88

379.52
379.92

119.95
119.95
1 19.955

543.33
543. 33

119.95
119.95
119.955

147.73
147.73
147.73

302.!71
302.91

147.73
147.73
147.73

153.41
153.41

147.64
147.6~4

152.52
152.52

96. P6
96.86
96.8F6

LOCAL X LOCAL Y LOCAL Z BENDING INTEN
MOMENT

3976.86
3976.86

3976.86
3119.14
2256.*66

2256.66
2256.66

2256.66
5948.82
4709.62

4709.62
4709.62

4709.62
11967.27
13710.67

13710 .67
9080.35
1252.20

1252.20
1252.20

1252.20
1971.06
2131 .28

2131 .28
2131 .28

2131 .28
2131 .28

2131 .28
2131 .28

2131 .28
5456.00
6343.*16

MOMENT

52434.68
44150.57

7434.26
7549.19
7564.93

42362.83
41448.20

7207.54
1748.18
4737.02

24084.25
6698.06

11194.42
6400.17
2258.78

2258.78
9073.31

10652.73

21406.88
11588.25

3208.67
2127.58
4157.35

13395.62
13430.04

13430.04
14464.59

14464.59
16172.27

7502.46
4235.80
2086.*17

MOMENT

9741.95
7434.26

44150.57
43185.74
42362.83

7564.93
7207.54

41448.20
33800.*47
24084.25

4737.02
11194.42

6698.06
15504.40
22776.59

22776.59
24068.18
21406.88

10652.73
3208.67

11588.25
12101o*22
13395.62

4157.35
6550.53

6550.53
8274.50

8274.50
7502.46

16172.27
15547.85
13046.32

STRESS

871 .63
732.*58

1445.73
1413.67
1386.03

702.33
686.66

1355.10
1105.31
803.90

407.35
226.*05

446.10
662.74
858.16

858.16
877.36
770.*13

390.*24
197.*03

388.*84
400.*25
456.31

231.22
246.00

246.00
273.81

273.81
292.63

577.50
547.21
471.40

FACTR

1.*00
1.00

2.63
2.*63
2.*63

1.*00
1.00

2.*63
2.63
2.*63

1.00
1.*00

2.63
2.*63
2.*63

2.63
2o*63
2.63

1.*00
1.00

2o*63
2-*63
2o*63

1.*00
1.00

1.00
1.00

1.*00
1.*00

2o63
2.*63
2.*63



TPPEVEIFCTIN 1-PIE PROB. 45 RAGILES X2159 PAGE NO. 36

S T RES SE S

SECTION
DESCRIP

M

PIPE
TYPE

CUR V
CURV
CURV

P I pE

PIPE
NAME

14 *
14 *

15 *
15 *

16 f

16
16

17 f

17 f

18 f

18 f

19
19 f

20
20 f

20 f

21
21

22 f

22 f

23
23 f

24 f

24 f

25 *t
25 *t

26 *t
26 *t

27 *
27 *t

E M BER

NODAL PT

NAME-END

14 -I1
15 -J

15 -
16 -

16 -
-C

17 -J

17 1I
18 -1

18 -I
19 -J

19 -I1
20 -J

20 - I
-C

21 -J

21 - I
22 -J

22 - I
23 -J

22 -I1
24 -J

24 -I1
25 -J

25 -I1
26 -J

26 - I
27 -J

27 -I1
28 -J

(CONTINUED)

LOCAL X LOCAL Y

FORCE FORCE

174.69 96.86
174.69 96.86

264.10 141.22
264.10 141.22

264.10 286.49
270.90 280.07
280.21 270.76

280.23 146.48
280.23 146.48

419.11 215.80
419.11 215.80

418.72 216.52
418.72 216.52

418.89 202.57
389.22 254.97
317.31 340.32

317.31 215.81
317.31 215.81

16.38 19.21
16.38 19.21

.408.37 79.84
408.37 79.84

408.37 79.84
408.37 79.84

418.47 75.83
418.47 75.83

418.47 75.83
418.47 75.83

15.87 20.94
15.87 20.94

CURV
CURV
CURV

LOCAL Z
FORCE

233.21
233.21

295.94
295.94

159.53
159.53
159.53

278. 01
278. C1

201.50
201. 50

201. 55
201.55

215.23
215.23
215.23

339.95
3 39.'55

52.34
52. Z4

283.96
283.96

283. 96
283.96

277.91
277.91

277.91
277.91i

44. 19
44. 19

LOCAL X LOCAL Y LOCAL Z
MOMENT MOMENT MOMENT

6343.16 13046.32 2086.17
6343.16 8259.80 5782.69

6343.16 8259.80 5782.69
6343.16 7144.59 7411.87

6343.16 7289.92 7268.97
8411.19 5932.19 7429.98
9917.60 3936.81 7626.23

9917.97 7476.42 4213.51
9917.97 22404.85 13343.54

9844.93 22425.39 13363.12
9844.93 22581.42 12870.20

9957.62 22540.27 12855.63
9957.62 23048.78 12370.25

9916.99 12011.48 23255.13
13510.85 7653.70 23186.87
15068.16 4356.73 22251.50

15068.16 22230.54 4462.44
15068.16 19421.17 8024.91

0.00 2562.47 940.58
0.00 .00 .00

15201.84 19421.17 8188.82
15201.84 15939.61 8760.24

15201.84 15939.61 8760.24
15201.84 14614.48 9247.95

15201.84 14614.48 9247.95
15201.84 13978.70 9628.10

15201.84 13978.70 9628.10
15201.84 14867.00 10412.91

0.00 2163.76 1025.43
0.00 .00 .00

BENDING
STRESS

238.86
194.15

194.*15
197.08

388.93
408.30
421.*85

213.76
454.72

454.*72
452.*99

452.99
456.*18

1371.*33
1367.24
1333.83

222.19
211.03

17.24
.00

212.09
193.46

193.46
187.92

187.92
185.96

185.96
193.23

15.12
.00

TPIPE VERIFICATION NI-TPIPE

INTEN
FACTR

1.*00
1.00

1 * 0
1.*00

2o*63
2o*63
2.63

1 * 00
1.00

1.*00
1.*00

1.*00
1.*00

2.*86
2.86
2o*86

1 * 0
1.*00

1.*00
1.*00

1.00
1.00

1.*00
1 * 0

1.*00
1 * 0

1 * 0
1.*00

1.00
1.*00



0
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P I PE M

PIPE PIPE
NAME TYPE

28 *
28 *

29 *

29 *

30 * CURV
30 * CUR V
30 * CURY

31 *
31 *

32 * CURV
32 * CURY
32 * CURV

EM BE R

NODAL PT

NAME-END

27 -1

29 -J

29 -1

30 -1

30 -I
-C

31 -J

31 -1
32 -J

32 -1
-C

33 -J

S T RESS E S

SECTION
DESCRIP

(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

568.21 175.93
568.21 175.93

568.21 175.93
568.21 175.93

568.21 309.74
577.41 292.24
518.38 387.41

526.25 233.79
526.25 233.79

526.25 233.79
389.61 424.03
233.79 526.25

LOCAL Z
FORCE

309.74
309.14

309.74
309.74

175.93
175.93
175.53

497. 13
497.13

497.13
497. 13
497. 13

LOCAL X
MOMENT

15626.23
15626.23

15626.23
15626.23

15626 .23
16547 .95
15194 .27

15194.27
15194 .27

15194 .27
16267.41
18602 .49

LOCAL Y
MOMENT

14867.00
13662.51

13662.51
14359.29

7194.62
3956.70
7021.55

13104.68
11899.00

11899.00
15261.62
16660.69

LOCAL Z
MOMENT

10384.88
8033.43

8033.43
7194 .62

14359.29
14389.35
13104.68

7021.55
7328.64

7328.64
9417.30

13376.76

BENDING
STRESS

195.37
181.65

181 .65
182.88

182.88
181.86
173o49

173o*49
168.48

168.*48
197.60
231 .21

INTEN
FAC TR

1.*00
1.00

1.*00
1.00

1.*12
1.*12
1.*12

1 *.00
1.00

1.*12
1.12
1.*12



TPIPE VERIFICATION NI-TPIPE PROB. #D5 RAGILES X2159

MA X IM UM P IP E M EM BE R S TR E SS ES

PIPE NODAL PT BENDING
NAME NAME-END STRESS(PSI)

1- 2 * 2-I 1445. 73

2- 2 * 2-I 1445.73

3- 2 * -C 1413.67

4- 2 * -c 1413.67

5- 2 * .3-J 1386.03

6- 20 * 20-I 1371.33

7- 20 * 20-I 1371.33

8- 20 * -C 1367.24

9- 20 * -C 1367.24

10- 4 * 4-1 1355.10

PAGE NO. 38
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0
PAGE NO. 39PROB. #f5 RAGILES X2159

P I PI NG S Y ST EM RE AC TIO N S

z
MOMENT

10386.07
0.*00
0.*00
0.00
0.*00
0.00

14302.*88

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL

NON-GLOBAL
NON-GLOBAL

GLOBAL

NODE
NAME

1
7

13
18
25
31
33

SUPPORT
CODE

111111
20000
20000
22000

200000
200000
111111

FOR CE
543.59

0.*00
0.*00
0.*00
4.*59

.95
642.28

Y
FORCE
120 .88
34.*18
27.03

298.98
0.00
0.00

233.79

FORCE
379.92

0.00
0.00

502.13
0.00
0.00

333.99

x
MOMENT
1688.37

0.00
0.00
0.00
0.00
0.00

15872 .74

MOMENT
52434.68

0.00
0.00
0.00
0.00
0.*00

18602.49



BENCHMARK
PROBLEM 6
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0
DATE 07/18/81

000000 00011111111112222222222333333333344444444455555555556666666 66677777777778
1234567890 12345678901234567890 12345678901234567890 1234567890 123456 78901234567890

TPIPE VERIFICATION N1-TPIPE
TSI 1 Y

7 41
101000

NONE
2

01100

PROB. ff6 RAGILES X2159
PLTPIP6 TTTRAG

45.
45.

150.
45.

126.0 483.996 705.840

40 0
3 31.0100

126.00
126.00

487.056
179. 160
600.
239.*52239
250.

441 OUHEELE R
1 1 386.4

.034 8000
483.996 659.640
1013.196 659.640
1.013.196-485.196
1013.196-379.188
1013.196-308.11178
1013.196-400-
1013.196-403.58733

126.0
126.0
126.0
126.0
126.0
126.0
126.0

173. 928
229. 836

*283.992
335. 988
385. 428
431.*940
475. 164
514. 776
550.464
58 1.964
60 9. 036
63 1.474
649.104
661.*788
669.444
672.000
669.444
661.788
649. 104
631.476
609.*036
581.9G4

567. 996
651.*996
735.996
802.596
869.o196
917. 196
965.196

1013.196
1013.196
1013.196
1013.196
1013. 196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196
1013. 196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196
1013.196

659 .640
659.640
659.640
659.640
659.64 0
659.640
659 .640

648.624
630 .996
608 .556
581 .484
550.080
514 .392
474 .780
431 .556
385 .044
335.604
283.60 8
229 .452
173.54 4
116.304

58. 176
- .396

-58.968
-117.096
-174 .336
-230.244
-284 .400
-336.396

345.576 1013.196 -436.500
262.368 1013.196 -407.844

179.160 968.172 -379.188
.2589693 0.0 -.9658855 0.0
*99971212 o023993091 0.0 .0

CARD
NUMBER

17 IT

3835.02
210 7.03 92
1888.7232
2275. 1232

2076. 1272

1526.28
9 38 .952
1522.8024

2940.*1949

2940.1949

2 94 1.2768

2940.8904

2940.89 04

2940.*8904

2940.8904

2940.*8904

2940.*8904

2937.0264

397 7.2152
2 90 4.9552
1498.0728
4068o0192

34
41

FLEX

DATE07/1/81 TIME 13.47.44.PAE 1O 3PAGE 1 OF 3 0



0
DATE 07/18/81

0
TIME 13.47.44. PAGE 2 OF 3*

000000 00 011111 1111122222222223333333333444444444455555555556666666 66677777777778 CARD
1234567890 1234567890123456789012345678901234567890 1234567890 123456 78901234567890 NUMBER

RR *1OE20RR
RR .10E07
RR *25E06RR
RR *45E06RR

RR

*1OE2ORR *1OE20RR l10E20RR *IOE20RR .1 CE20
RR .10E07

.2OEO7RR *25E06

.2OEO7RR *45E06

.20E07
RRO.8DOE 06
RR .1OE1ORR I1OEIORR I1OEIORR *1OE12RR .1OE12RR .1 OE12

29.*9ED6
29.9E06

30.00
32.00

1
2
3
4
5
6
7
8

10
11
12
13
14
15
16
17
18

34 34 35
35 35 36
36 36 37
37 37 38
38 38 39
39 39 40
40 40 41

1 6
0. .104001035
.12 49E+00 .2 09989650

.8500

.9 05 0

C02

2 2



DATE 07/18/81 TIME 13.47.44. PAGE 3 OF 3

000000 000111111 111 12222222222333333333344444444445555555555666666666677777777778 CARD
1234567890 1234567890 123456789012345678901234567890 1234567890 123456 78901234567890 NU MBER

* 1250E*00 1.67986540 ill
.8990 E+00 1.67986540 112
.9000E+00.349896480 113
.2000E.01.070005176 114

2 6 115
0. .190010350 116
.21 00E+00.*190010350 117
.2100000013.07971010 118
.6400E+ 003.07971010 119
.640000001 .370082820 120
.2000E+01 .280020700 121

3 6 122
0. .104001035 123
.1249E+00 .209989650 124
.1250 E+ 001.*67986540 125
.8990E+00 1.67986540 126
.9000E*00.349896480 127
.2000E+01.070005176 128

D 1 2 3 1 . I 1I GM 129
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.TPIPE VERIFICATION
TSI 1 Y

N1-TPI PE
NONE

PROB. #l6 RAGILES
PLTPIP6 TTTRAG

X2159 PAGE NO. 1
DI.HEELER

P ROG RA M CO0N TRO0L I N FOR M ATIO0N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS........................... 7
NUMBER OF NODAL POINTS. .. 41............
NUMBER OF NONGLOBAL COORDINATE SYSTEMS ........... 2
NUMBER OF ADDITIONAL SUPPORT TYPES......o... 0
NUMBER OF MATERIAL PROPERTY TYPE PE.....S 2
NUMBER OF PIPE CROSS SECTION TY PESoo... 2
NUMBER OF SPECIAL COMPONENT CROSS SECTIONS. 0
NUMBER OF PIPE MEMBERS ...... *.........40..
NUMBER OF SPECIAL CONNECTIONS....... 0
NUMBER OF SPECIAL COMPONENTS................o.....0
NUMBER OF DYNAMIC SPRINGS.o........... o.. o 0
NUMBER OF MULTIPLE EXCITATION ZONES......... 0
UNITS OF LENGTH AND WEIGHT .................... CONSISTENT
GRAVITY.. ..... o............................ 386.40
NODAL POINT COORDINATE CHECK OPTION.......... NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
I= STRUCTURAL DEFINITION IS FROM DATA CARDS
0= NORMAL DATA CHECKING RUN
1= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSTPROCESSING REQUESTED
0= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPESC0llOD) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REQUESTED........
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC)...
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD CASES...

PROGRAM STORAGE................... 8000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

0
.0100

.0

3
I



0 0
TPIPE VERIFICATION N1-TPIPE PROD. #6 RAGILES X2159 PAGE NO. 2

CO0NT RO0L POI N T SP EC IF I C ATIO N

CONTROL I-TAN
NAME POINT

Col *

C02*
C03 *
C04 *
C05 *

COG *
C07 *

I1*
Col *
C05 *
C07 *

*CURVE POINTS* J-TAN
I-END J-END POINT

3*
12
36
40

C02*
13

41

CURVE ******** COORDINATES *.****** COMMENT
RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

45.000
45.000

150 .000
45.000
0.000
0.000
0.000

126.00
126.*00
487.06
179.16
600.00
239.52
250 .00

484.0 0
1013.20
1013.20
1013.20
1013.20
1013.20
1013.20

659.64
659.64

-485.20
-379.19
-308.11
-400.*00
-403.59



TPIPE VERIFICATION N1-TPIPE PR. 6 AGES X19AENO 3

NO0D AL POI N T DE F IN ITIO 0N

NODAL NODE *~**.COORDINATES *.* LUMPED DATA COMFENT
POINT NAME X-GLOBAL Y-GLOBAL Z-GLOBAL WEIGHT SOURCE

1 1 * 126.00 484.00 705.84 0.0 INPT
2 2 * 126.00 484.00 704.64 0.0 CP
3 3 * 126.00 529.00 659.64 0.0 CP
4 4 * 126.00 568.00 659.64 3835.0 INPT
5 5 * 126.00 652.00 659.64 2107.0 INPT
6 6 * 126.00 736.00 659.64 1888.7 INPT
7 7 * 126.00 802.60 659.64 2275.1 INPT
8 8 * 126.00 869.20 659.64 0.0 INPT
9 9 * 126.00 917.20 659.64 2076.1 INPT

10 10 * 126.00 965.20 659.64 0.0 INPT
11 11 * 126.00 968.20 659.64 1526.3 CP
12 12 * 169.86 1013.20 649.56 939.0 CP
13 13 * 173.93 1013.20 648.62 1522.8 INPT
14 14 * 229.84 1013.20 631.00 0.0 INPT
15 15 * 283.99 1013.20 608.56 2940.2 INPT
16 16 * 335.99 1013.20 581.48 0.0 INPT
17 17 * 385.43 1013.20 550.08 2940.2 INPT
18 18 * 431.94 1013.20 514.39 0.0 INPT
19 19 * 475.16 1013.20 474.78 2941.3 INPT
20 20 * 514.78 1013.20 431.56 0.0 INPT
21 21 * 550.46 1013.20 385.04 2940.9 INPT
22 22 * 581.96 1013.20 335.60 0.0 INPT
23 23 * 609.04 1013.20 283.61 2940.9 INPT
24 24 * 631.47 1013.20 229.45 0.0 INPT
25 25 * 649.10 1013.20 173.54 2940.9 INPT
26 26 * 661.79 1013.20 116.30 0.0 INPT
27 27 * 669.44 1013.20 58.18 2940.9 INPT
28 28 * 672.00 1013.20 -.40 0.0 INPT
29 29 * 669.44 1013.20 -58.97 2940.9 INPT
30 30 * 661.79 1013.20 -117.10 0.0 INPT
31 31 * 649.10 1013.20 -174.34 2940.9 INPT
32 32 * 631.48 1013.20 -230.24 0.0 INPT
33 33 * 609.04 1013.20 -284.40 2937.0 INPT
34 34 * 581.96 1013.20 -336v40 0.0 INPT
35 35 * 550.60 1013.20 -385.56 3977.2 CP
36 36 * 375.32 1013.20 -446.74 2905.0 CP
37 37 * 345.58 1013.20 -436.50 1498.1 INPT
38 38 * 262.37 1013.20 -407.84 4068.0 INPT
39 39 * 221.71 1013.20 -393.84 0.0 CP
40 40 * 179.16 968.20 -379.19 0.0 CP
41 41 * 179.16 968.17 -379.19 0.0a INPT

PROB. #6 RAGILES X2159 PAGE NO. 3



TPIPE VERIFICATION NI-TPIPE PROB. 46 RAGILES X2159 PAGE NO. '.

NON -G LOB A L COO R D IN AT E S Y ST EM D EF I NITIO N

**** NON-GLOBAL XS-AXIS
x y z

34* .2590 0.0000 -.9659
41* .9997 .0240 0.0000

DIRECTION COSINES
NON-GLOBAL YS-AXIS *

x y z

0.0000 -1.0000 0.0000
0.0000 1.0000 0.0000

***NON-GLOBAL ZS-AXIS *

x y z

.9659 0.0000
0.0000 0.0000

.2590

.9997

NODE
NAME

COMMENT



TPIPE VERIFICATION N1-TPIPE PROB. 06 RAGILES X2159 PAGE NO. 5

S UP POQRT T Y PE LIB R AR Y

SUPPORT ***** RESTRAINT CODES *** COMMENT
TYPE DYNAMIC GRAVITY THERMAL

1 111111 111111 111111
2 111000 111000 111000
3 111000 1110000 1010000

5 111000 110000 1100000
6 111000 1010000 1010000
7 111000 101000 101000
7 111000 100000 100000
9 111000 11000 11000
10 111000 110000 10000

11 111000 10000 0
12 111000 1000 1000
13 111000 0 0

14 110000 110000 110000
15 110000 110000 100000
16 110000 100000 100000
17 110000 10000 10000
18 110000 10000 0
19 110000 0 0
20 101000 101000 101000
21 101000 100000 100000
22 101000 11000 1000
23 101000 10000 0

24 101000 1000 1000
25 101000 0 0
26 100000 1100 100000
27 100000 100000 100000
28 100000 10000 0
29 100000 0 0
30 11000 11000 11000
31 11000 11000 1000
32 11000 10000 10000
33 11000 10000 0

3411000 1000 1000
35 11000 0 0
36 10000 10000 10000
37 10000 10000 0
38 10000 0 0
39 1000 11000 1000

401000 10000 0
41 1000 1000 1000
42 1000 0 0
43 0 10000 fl



0
7PIPE VERIFICATION Nl-TPIPE

0
PAGE NO. 6PROB. #f6 RAGILES X2159

NOD0A L POI N T RE S TR A INT SP E C IF ICAT I CN

SUPPORT *****.*..*~****RESTRAINED NODAL POINTS . * ... * *., *.*..* * RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 *6 7 8 9 10 11 12 13 14 DYNAMIC GRAVITY THERMAL MOD

RESTRAINT SPECIFICATION. DEFAULT STIFFNESSES K(X)gK(Y)vK(Z)= I OE13 .K(XX) ,K( YY) ,K( ZZ)= 1.0E15

NODE RESTRAINT
NAME TYPE K(X)

RESTRAINT
TYPE K(Y)

RE STRA INT
TYPE K Q)

RESTRA INT
TYPE K(X X)

RE STRA INT
T YPE K (Y Y)

RESTRAINT
TYPE K(ZZ)

*** RESTRAINT CODES *** NO
DYNAMIC GRAVITY THERMAL MOD

1 * R R .10E20 * R R .10E20 * R R .10E20 * R R .10E20 R RR .10E20 R RR .10E20
10 * R R .10E07 * * R R .1DE07 * **

20 * R R .25E06 * R R .20E07 * R R .25E06 * **

26 * R R .45E06 * R R .20E07 * R R .45E06 * **

30 * * R R .20E07 * ***

34 * R R 0.800E06 * ****

41 * RR .10E10 * RR *1OE10 RR .1OE10 RR .10E12 *RR .10E12 *RR .10E12

222222
202000
222000
222000

20000
200000
222222

222222
202000
222000
2220 00

20000
200000
222222

222222
202000
222000
222000

20000
200000
222222



0
TPIPE VERIFICATION NI-TPIPE

0
PAGE NO. 7PROB. #6 RAGILES X2159

M AT E R IAL P ROP E RT IE S

MATERIAL COLD ELASTIC
NUMBER MODULUS

POISSONS THERMAL EXPANSION
RATIO COEFFICIENT

INTERNAL PIPE
PRESSURE

MEMBER
TEMPERATURE

HOT ELASTIC COMMENT
MODULUS

1 29900000.0
2 29900000.0

.300

.300
0.000000000
0.000000000

0.00
0.00

29900000.0

2 9900000.0



0
TPIPE VERIFICATION

P I PE ME M 8E

SECTION OUTSIDE
NUMBER DIAMETER

1 30.000
2 32.000

S
NI-TPI PE

R C RO0S

WALL
THI CKNESS

.8500
.9050

PROB. #16 RAGILES X2159

S S EC TIO0N T YP ES

AXIAL SHE AR FLEXURAL
AREA ARE A INERTIA

77.84 38.94 8274.9
88.41 44.23 10694.2

0
PAGE NO. 8

INPUT WEIGHT/
FLEXIBILITY LENGTH

0.00
0.00

SECTION
DESCRIPTION



S
TPIPE VERIFICATION N1-TPIPE

P I PE ME MB8E R D A 7A

0
PAGE NO. 9PROB. #6 RAGILES X2159

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR
TYPE TYPE I-END J-END

1.000
2.822
1 .000
1 .000
1.000
1.000
1.000
1.000
1.000
1.000
2.822
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.0 00
1.000
1.000
1.-000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.265
1.000
1.000
1.000
2.950
1 .000

1.000
2.822
1.0000
1.000
1.000
1.000
1.000
1.000
1.000
1.00 0
2.82 2
1.00 0
1.000
1.000
1.000
1.00 0
1.00 0
1.000
1.00 0
1.000
1.000
1.000
1.00 0
1.000
1.000
1.000
1.00 0
1.000
1.000
1.000
1.000
1.000
1.000
1.00 0
1.265
1.000
1.000
1.000
2.950
1.000

REF
TEMP

70.0
70.0
70.0
70.0
70.0
70.0
70.*0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.*0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0

RELEASE CODE MEMBER CURVE *.***** INTERSECTION ******* INTER MEMBER
I-END J-END LENGTH RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL ANGLE NUMBER

1.20
70.69 45.000
39.00
84.*00
84.00
66.60
66.;60
48.*00
48.*00
3.00
70.69 45.000
4.18

58.*62
58o62
58.62
58.*57
58.63
58.63
58.*63
58.63
58.*62
58.62
58.62
58.62
58.63
58.63
58.63
58.*63
58.*63
58.63
58.*62
58.62
58.*62
58.*32
200.18 150.000
31.45
88.00
43.00
70.69 45.000

.02

1
126.00 484.00 659o64 90.000 2

3
4
5
6
7
8
9

10
126.00 1013.20 659.64 90.000 11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

487.06 1013.20 -485.20 76.463 35
36
37
38

179.16 1013.20 -379.19 90.000 39
40



TPIPE VERIFICATION Nl-TPIPE

0
PAGE NO. 10PROS. #6 RAGILES X2159

M E MBE R L EN G TH - D IR EC TIO0N IN FO0RM A TI10N

MEMBER
NA ME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

CRCSS SECTION
DESCRIPTION

I NODE
N AME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

J NODE
NAME

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

***DELT A
x
0.00
0.00
0.00n
0.00
0.00
0.00
0.00
0.00
0.00
0.00

43.86
4.07

55.91
54.16
52.00
49.44
46.51
43.22
39.61
35.69
31.50
27.07
22.44
17.63
12.68
7.66
2.56

-2.56
-7.66

-12.68
-17.63
-22.44
-27.07
-31.36

-175.28
-29.74
-83.21
-40.66
-42.55

0.00

MEMBER LENGTHS***
y z
0.00 -1.20
45.00 -45.00
39.00 0.00
84.00 0.00
84.00 0.00
66.60 0.00
66.60 0. 00
4#8 .00 0. 00
48.00 0. 00
3.00 0. 00

45.00 -10.08
0.00 -. 94
0.00 -17.63
0.00 -22.44
0.00 -27.07
0 .00 -3 1.140
0.00 -35.69
0.00 -39.61
0.00 -43.22
0.00 -46.51
0 .00 -49.44
0.00 -52.00
0.00 -54.16
0.00 -55.91
0.00 -57.24
0.00 -58.13
0.00 -58.57
0.00 -58.57
0.00 -58.13
0.00 -57.24
0.00 -55.91
0.00 -54.16
0.00 -52.00
0.00 -49.17
0.00 -61.17
0.00 10.24
0.00 28.66
0.00 14. 00

-45.00 14.65
-. 02 0.00



TPIPE VERIFICATION Nl-TPIPE PROB. #6 RAGILES X2159 PAGE NO.-1

F R EQUE N CY A NA LY S IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQUATIONS ..................... 246
HALF BANDWIDTH OF STIFFNESS* ...................... 12
NUMBER OF EQUATION BLOCKS ..................... 2
NUMBER OF EQUATIONS PER BLOCK................ 124
NUMBER OF MODES REQUIRED.(EST.) .................. 31
C UT-OFF FREQUENCY ......................... 100.00
TOTAL MODES TO CUT-OFF FREQUENCY ............. 31
NODAL WT./GEN. MASS PRINT CODE (MWP RNT)..... 0

PRINT NODAL WT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. MASS PRINT =I
SUPPRESS NODAL WT. SUMMARY PRINT =2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 12470
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT~t TI'E PROGRAM STORAGE PARAMETER9 AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD ...

NUMBER OF NODAL POINTS CNUMNP).................. 41
NUMBER OF DYNAMIC NODAL RESTRAINTS (NOOREA).... 0
NUMBER OF NON-GLOBAL NODES (NNG)................. 2
N UMBER OF MODES (NM)................................. 31
NUMBER OF EQUATIONS PER BLOCK (N EQB). .... 124
NUMBER OF SPECTRAL CURVES INPUT (NSC).....o.........3
NUMBER OF MODAL TIME STEPS (NT)................100
NUMBER OF FORCING FUNCTIONS (NFN)...........o.........3

EMPLOYING THE ABOVE PARAMETERSTHE FOLLOWING VALUES FOR MTOT
AND CORE ARE ESTIMATED...

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYSIS.... 3223 006227
TIME HISTORY MODAL............. 5642 013012
STRUCTURAL PLOTTING.................. 4600 010770
CREATE OR READ RESTART TAPE..... 1227 002313



0
TPIPE VERIFICATION NI-TPIPE PROBI. #6 RAGILES X2159 PAGE NO. 12

NOD A L W EI G HT S U MMAR Y

NODE
NAME

RESTRAINT
CODE

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

x
TRANSLAT ION

0.000
0.000
0.*000

3835.*020
2 107.039
1888. 723
2275.*123

0.000
2076.127

0.*000
1526.280
938.952

1522.802
0.*000

2940.*195
0.*000

2940.*195
0.*000

2941 .277
0.*000

2940.*890
0.*000

2940.890
0.*000

2940.890
0.*000

2940.890
0.*000

2940.*890
0.*000

2940.890
0.*000

2937.*026
0.*000

3977.215
2904.*955
1498. 073
4068. 019

0.*000
0.*000
0.*000

y
TRANSLATION

0.000
0.0 00
0.000

3835.0 20
2 107.039
1888.723
2275.123

0.000
2076.127

0.000
1526.2 80
938.9 52

1522.802
0.000

2940. 195
0.000

2940.195
0.0 00

2 94 1.2 77
0.000

2940.890
0.000

294 0. 890
0.000

2940.8 90
0.000

2940.890
0.0 00

2940.8 90
0.000

2 940. 890
0.000

2 93 7. 026
0.000

3977.215
2904.955
1498.073
4068.019

0.000
0.0 00
0.0 00

z
TRANSLATION

0.000
0.000
0.000

3835.*020
2107.039
1888.723
2275.*123

0 .000
20 76.127

0.000
15 26 .280
938.952
15 22.802

0.000
2940 .195

0.000
2940 .195

0.000
2941 .277

0.000
2940 .896~

0.000
2940.890

0.000
2940.890

0.000
2940 .890

0.000
2940.890

0.000
2940.890

0.000
29 37o026

0.000
39 77.215
2904.955
14 98.073
4068.*019

0.000
0.000
0.000



0
TPIPE VERIFICATION Nl-TPIPE

0
PAGE NO. 13PROB. #6 RAGILES X2159

F R E QUE NCY DI1S TR IB U TIO0N B Y G ROU P

SUBSPACE NO. MODES
GROUP IN GROUP

LOWER BOUND
HERTZ EIGENVALUE

6.250
12.500
17.678
25.000
35.355
43.301
50.000
61.237
70. 711
86.603

.1542E+04
.6169E+04
. 1234E+05
.24 67 E.05
.4935 E*05
.7402E.05
.98 70 E.05
. 1480E+06
.1974E. 06
.2961E+06

UPPER BOUND
HERTZ EIGENVALUE

12.500
17.678
25.000
35.355
43.301
50.000
61.237
70.711
86.603

100 .000

.6169E+0 4
.1234E.0 E
.2467E+0 5
.4935E+05S
.7402E.O S
.9870E.O 5
.1480E+06~
.1974E+0 6
.2961E+0 6
.3948E+0 6



0
TPIPE VERIFICATION N1-TPIPE

0
PAGE NO. 14PROB. #6 RAGILES X2159

F RE QUE N CY A ND CO0N VER GE NC E

MODES TIONS EIGENVALUE

1 2 6 .385531E.04

2 4 4 .925275E+04

3 3 2 .185055E+05

4 4 4 .370110E+05

5 3 4 .616850E+05

MODE CIRCULAR
FREQUENCY
(R AD/SEC)

1 40.1577
2 62.7902

83. 407 0
91.0118
96. 303 6

109.*9549

119. 949 5
123.3003
134.6909

180.3841
18 7.669 9
197.8314
201.1307

228.5078
257.4953
259.9282

D AT A - S U 8S PA CE IT ER AT 1O0N

FREQUENCY PERIOD FREQUENCY
(HZ) (SEC) TOLERANCE

6.3913 .1!65 .3246E-08
9.9934 .1 001 0.

13. 2746
14. 4850
15. 32 72
1?7.4999

19. 09 06
19.6239
21.*4367

2 8. 7090
29.*8686
31. 48 58
32.0109

36. 3681
40.*9817
41.*3689

.0753
.0690
.0652
.0571

.0524

.0510

.0466

.0 348
.0335
.0318
.0312

.0275

.0244

.0242

.1506E-12

.4779E-12
0.
.5956E-08

.3 13 5E-09

.9847E-1 1

.3020E-08

.8494E-09

.8376E-11

.5144E-1 0

.1509E-08

.1088E-10

.6696E-09

.3155E-10

MODE
TOLERANCE

//K *@/I
2

IIK*O-EIG
*MA/-

MAX

K*f OF
MAX NORM

.1616E-04 .4735E+04 .3043E-01 -.1371E+01

.2613E-09 .1105E+05 .1647E-05 -.1647E-05

.5895E-07

.4843E-07

.1064E-09

.1097E-04

.1919E-05

.3073E-06

.4397E-06

.3210E-05

.1 134E-0 6

.3329E-06

.2369E-05

.5344E-0 6

.1608E-05

.4589E-06

.1750E+05

.206 4E+05
.2462E+ 05
.3237E+05

.3951E+05
.4323E+05
.4853E+05

.9329E+05

.9369E+ 05

.101 lE.06
.104BE. 06

. 1423E4 06
.1880E. 06

.1873E+06

.4911E-03

.4700E-03

.1 275E-0 5

.1651E*00

.4 187E-0 1

.5993E-0 2

.1276E-01

.1 585E*0 0

.4116E-02

.1610E-01

.1 382E*0 0

.2567E-01

.1 063E+00

.3247E-01

-. 1211E+04
-858 3E+03

-. 1275E-05
-.4898E+04

-.4029E+03
-. 1169E+03
-.3477E+04

-. 1977E+04
-. 1882E+04

. 1706E+04
-.2237E+05

-. 3828E+05
.5545E*05
.5981E+04

.863590E+05 17 297.7860
18 312.6944

47.3941 .0211 .9977E-13 .6727E-08 .2506E+06 .7914E-03 -.2870E+04
49.7669 .0201 .1236E-07 .1147E-04 .2654E+06 .1407E+01 .3006E+05

7 4 3 .123370E+06

8 2 4 .172718E+06

9 4 6 .246740E+06

10 3 6 .345436E*06

314.9452
332.5716
357.5093
367.6187

50.1251
52.*9304
56.8994
58. 5083

.0200

.0189

.0176

.0 171

.2817E-12

.9852E-12

.2343E-10

.2129E-07

.6157E-07

.5133E-0 7

.1221E-06

.9481lE-05

.2719E*06

.2925E+ 06

.36 14E+ 06

.3772E406

.6463E-0 2

.6836E-0 2

.1698E-01

.1376E*01

.3054E+05
-. 1291E+06
-. 1005E+05

.7265E+05

23 423.9102 67.4674 .0148 .7204E-12 .3682[-07 .4923E+06 .7884E-02 .2722E+05
24 442.7192 70.4609 .0142 .2984E-07 o2405E-04 .5291E+06 .5498E+01 -. 1721E*05

473.7997
497.5207
507.3144
541.0007

554.6855
582.6791
624.2899

75.4076
79.1829
80.7416
86.1029

88.*2809
92.7363
99. 35 88

.0133

.0126

.0 124

.0 116

.0113

.0108

.0101

.2489E-13
0.

.1809E-13

.6770E-07

.6054E-13
0.
.7831E-07

.1076E-07

.4139E-1 0

.1150E-08

.524BE-04

.3683E-07

.7663E-1 1

.3915E-04

.6059Ee 06

.6623E+ 06

.6827E+06
.76 8 SE.06

.8973E+06

.9446E+06

.10 73E+ 07

.1831E-0 2

.1544E-04

.2263E-03

.1 192E+02

.1403E-01

.4295E-05

.1 706E+02

-.4369E+04
.1544E-04

-. 4644E+05
-. 3471E+05

-. 3761E+05
.4295E-05
.4696E+05

6 2



0
TPIPE VERIFICATION NI-TPIPE

GE NE RA L I Z ED

1
1.00000

.0000 0
-. 00000

.00 00 0
-. 00000

.00000

.00 000
-.00000
-. 00000
-. 00000
-. 00000
-. 00000

.00000

.00000

.00000
-. 00 000
-.00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 00 000
-. 00 00 0
-.00000
-. 00000

.00000

.00000
-. 00000

0
PAGE NO. 15PROB. 116 RAGILES X2159

M A SS M AT RI X

2
.000 00

1.00000
-. 00000
-. 00000
-. 00000
-. 00000
.000 00

-. 00000
-. 00000
.00 000
.00000

-. 00000
-. 000 00

-. 00000
.00000
.000 00
.000 00

-. 00000
-. 000 00
-. 000 00
-. 000 00
.00000

-. 00000
.00000

-. 00000
-. 00 000
-. 000 00
.000 00

-. 000 00
-. 000 00

-. 00000

3
-. 00000
-. 00000
1.00000

.00000

.00000
-. 00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000

.00 000

.00000

.00000
-. 00000

.00 000
-. 00000
-. 00000
-. 00000
-. 00 000

.00000
-. 00000

.00000

.00000
-. 00 000

4
.00000

-. 00 000
.00 000

1. 00 0 00
-. 00000
-. 00 000
-. 00000

.00000
-. 00 000
-. 00 000
.00 0000

-. 00000
.00 000

-. 00 000
-. 00 000

.00 000
-. 00 000
-. 00000
-. 00 000
-. 00 000

.00 000
-. 00 000

.00 000

.00 00 0

.00000

.00 000
-.00 000

.00000
-. 00000
-.00 000

.00000

5
-. 00000o
-. 00000o

.00 000
-. 00 000
1.00 000
-. 00 000
-. 00000o

.00 000
-. 00 000
-. 00 000
.00000o

-. 00 000
-. 00 000

.00 000
-. 00000

.00 000
-. 00 000

.00000

.00 000
.00 000
.00000o

-. 00000o
-.0.0 000
.00000o
.00 000

-. 00000o
.00 000

-. 00000
-. 00000
-. 00 000

.00 000

6
.00000

-. 00000
-. 00000
-. 00000
-. 000 00
1. 000 00

.00000
-. 00000

.00000

.00000
-. 00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000

.00000

.00000
-. 00000

.00000
-. 00000
-. 00000
-. 00 000
-. 00000

.00000
-. 00000

.00000

.00000
-. 00000

7
.00000
.00000
.00000

-. 00000
-. 00000

.00000
1. 00000

.00000
-. 00000
-. 00000

.00000
-. 00000
-. 0000 0
-. 00000
-. 00000

.00000

.00000

.00000

.00000

.00000
-. 00000

.00000
-. 0000 0
-. 0000 0
-. 000 00

.00000
.00000
.00000

-. 00000
.00000

-. 00000

8
-. 00000
-. 00000
-. 00000

.00000

.00000
-. 00000

.00000
1. 000 00
-. 00000

.00000
-. 00000

.000 00

.00000

.000 00

.00000
-. 000 00
-. 000 00
-. 000 00
-. 00000
-. 000 00

.00000
-. 000 00

.00000

.00000

.00000
-. 000 00
-. 00000
-. 00000

.00000
-. 00000

.00000

9
-. 00000
-.0000 0

.00000
-. 00000
-. 00000

.00000
-. 00000
-. 0000 0
1. 00000
-. 00000

.00000

.00000

.00000
-. 000000
-. 0000 0
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 0000 0

.00000
-. 00000
-. 00000
-. 00000

.00000

.0000 0
-. 00000
-. 00000

.0000 0
-. 00000

10
-. 00000

.00 000

.00000
-. 00000
-. ,00000

.00000
-. 00 000

.00000
-. 00000
1. 0000 0

.00000
-. 00000
-. 00000
-. 00000

.00000

.00 000

.00000

.00 000
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000

.000000
-. 00000
-.00000o
-. 00000

.00 000
-. 00000



TPIPE VERIFICATION Nl-TPIPE

G ENE RA LI Z ED

11
- .000 00

.00 000
- .00000

.0000 0

.000 00
-. 00000

.00000
-. 00000

.00000
.00000

1.00000
.00000
.00000
.00000

-. 00000
-. 00000
-. 000 00
-. 00000

.00000
-. 00000

.00 00 0

.0000 0
- .0000 0

.000 00

.00000

.00 00 0

.000 00

.00000
-. 00000
-. 00000

.00000

0
PAGE NO. 16PROB. 46 RAGILES X2159

M A S S M A T R I X (CONTINUED)

12
-. 00000
-. 000 00

.00000
- .000 00
- .00 000

.000 00
-. 00000

.000 00
.000 00

-. 00000
.000 00

1.00000
.000 00
.000 00

-. 00000
.00000

-. 00000
-. 00000

.000 00

.000 00

.00000
- .00 000

.00000

.00000

.000 00
-. 00000
-. 00000
-. 000 00

.000 00

.000 00
-. 00000

13
.00000

-. 00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00000

.00 000
-. 00000
.00000
.00000

1. 00 000
.00 000

-. 00000
.00000

-. 00000
.00000

-. 00000
.00000
.00000

-. 00000
.00000

-. 00000
.00000

-. 00000
-. 00 000
-.00 000

.00000

.00000
-. 00000

14
.00000

-. 00 000
.00 000

-. 00 000
.00000
.00 000

-. 00 000
.00 000

-. 00000
-. 00000

.00 000

.00000

.00 000
1. 00 000

.00 000
-. 00000

.00 000
-. 00 000

.00000

.00 000
-. 00000
-. 00 000

.00000

.00000
-. 00 000

.00000
-. 00 000
-. 00 000
-. 00000
-. 00000
-. 00000

15
.00000o
.00 000
.00 000

-. 00 000
-. 00000
.00000o

-. 00000o
.00 000

-. 00 000
.00000o

-. 00000
-. 00000
- .00 000

.00 000
1.00 000

.00000
-. 00000o

.00 000
-. 00000
- .00 000
.00000o
.00000

-. 00 000
-. 00000o

.00000
-. 00 000
.00000o
.00000
.00000
.00000
.00 000

16
-. 00 000

.00000
-. 00000

.00000

.000 00
-. 00000
.000000

-. 00000
-. 00000

.000 00
-. 00000

.00000

.00000
-. 00000

.00000
1. 000 00

.00000
-. 00000

.00000

.00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000

.00000

.00000
-. 00000

17
-. 00000

.00000

.00000
-. 00000
-. 00000

.00000

.00000
-. 0000 0

.0000 0

.00000
-. 00000
-. 00000
-. 00000

.00000
-. 00000

.00000
1.00000

.00000

.00000
-. 00000

.00000
.00000
.00000

-. 0000 0
-. 0000 0
-. 00000
-. 00000
-. 00000
-. 0000 0
-. 00000
-. 00000

18
.000 00

-. 00000
.000 00

-. 00000
.00000
.000 00
.00000

-. 000 00
-. 000 00

.00000
-. 00000
-. 00000

.000000
-. 00000

.00000
-. 00000

.000 00
1. 000 00

.000 00

.00000
-. 00000
-. 00000
-. 000 01

.00001

.000 00

.00000

.000 00

.00000

.00000

.000 00

.00000

19
-. 00000
-. 00000

.00000
-. 0000 0

.00000

.00000

.00000
-. 0000 0
-. 0000 0
-. 00000

.0000 0

.00000
-. 00000

.00000
-. 0000 0

.00000

.00000

.00000
1. 00000
-.00000
-. 00000
-. 00000
-. 0000 0

.0000 0
-. 00000
-. 00000
-. 00000
-.00000
.00000
.00000

-.00000

20
.00000

-. 00000
.00000

-. 00000
.00000
.00000
.00000

-. 00000
.00000
.00000

-. 00000
.00000
.00000
.00000

-. 00000
.00000

-. 00000
.00000

-. 00000
1. 00000

.00 000

.00000
-. 00000

.00000
-. 00 000
-. 00000
-. 00000
-. 00 000
.00000
.00000

-. 00000



TPIPE VERIFICATION Nl-TPIPE

G EN E RA L IZED

21
.00000

-. 00 000
-. 00000

.00000
.00000

-. 00000
-. 00000

.00000
-. 00000
-. 00 00 0

.00000

.00 000
.00000

-. 00000
.000 00

-. 00000
.00000

-. 00000
-. 00000

.00000
1.00000
- .00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000

.00000

.00000
-. 0000 0

0
PAGE NO. 17PROB. ff6 RAGILES X2159

M A S S M A T R I X (CONTINUED)

22
- .00 000

.000 00

.00000
-. 00000

- .00 000
.000 00
.000 00

- .00 000
.00 000

-. 000 00
.000 00

-. 00000
-. 00000
-. 00000
.000 000

-. 000 00
.000 00

-. 00000
-. 00000
.00 000

-. 000 00
1.00000
- .00 000

.00 000
-. 00000
-. 000 00
-. 000 00
-. 000 00
.00000
.00000

-. 00000

23
.00000

-. 00000
-. 00000
.00000

-. 00 000
-. 00000
-. 00000

.00000
-. 00 000

.00000
-. 00000
.00000
.00000
.00000

-. 00000
.00000
.00000

-. 00001
-. 00000
-. 00 000
-. 00 000
-. 00000
1.00000
-. 00000
-. 00 000
-. 00000
-. 00000

.00000
-. 00000

.00 000
-. 00000

24000
.00000

-.00000
-. 00000
.00000

-.00 000
-. 00 000

.00 000
-.00000

-. 00000
-. 00 00 0
.00000

-.00000
-. 00000
-.00000

-. 00000
-. 00 000
-. 00000
.00000
.00000
.00000
.00000

-.00000
1.00000
1.00000
.00000
.00000

-.00000
.00003l

-.00003
-. 00000

25
-. 00000
-. 00000
-. 00 000

.00000o

.00000
-. 00000
-. 00 000

.00 000
- .00 000
-. 00 000

.00000o
.00 000
.00 000

-. 00 000
.00000o

-. 00000
-. 00000

.00000
-. 00000
-. 00000
-.00000
-. 00 000
-. 00000o

.00 000
1.00000
-. 0000oo
-. 00000

.00000
-. 000coo

.00000
-. 00 000

26
-. 00000
-. 00000
-. 00000

.00 000
-. 00000
-. 00000

.00000
-. 00000

.00000

.00000

.00000
-. 00000
-. 00000

.00000
-. 00000
-.000000
-. 00000

.00000
-. 00000
-. 00000
-. 00000
-. 00000
-. 00000

.00001
-.00000
1. 00000

.00000

.00000
-. 00000

.00000

.00000

27
-. 00000
-. 00000

.00000
-. 00000

.00000
.00000
.00000

-. 00000
.00000

-. 00000
.00000

-. 00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 0000 0
-. 00000
-. 00000
-. 00000
-. 00000

.00000
-. 00000

.00000
1.*00000
.00000

-. 0000 0
.00000

-. 0000 0

28
-. 00000

.00000
-. 00000

.000 00
-. 00000
-. 00000

.000 00
-. 00000
-. 000 00
-. 00000
.00000

-. 000000
-. 00000
-. 00000

.00000
-. 00000
-. 00000

.00000
-. 000 00
-. 00000
-. 000 00
-. 00000

.00000
-. 00001

.00000

.000 00

.000 00
1. 000 00
.00000

-. 000 00
.00008

29
.00000

-. 00000
.00000

-. 00000
-. 00000

.00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00000

.00000
-. 00000

.0000 0

.00000
-. 00000

.00000

.00000

.00000

.00000

.0000 0
-. 00000

.00003
-. 00000
-. 00000
-. 00000

.00000
1.00000
-. 00000

.00000

30
.00000

-. 00 000
.00000

-. 00 000
-. 00000

.00000

.00 000
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000
-. 00000

.00000

.00000

.00000

.00000

.00000

.00000
-. 00001

.00000
.00000
.00000

-. 00000
-. 00 000
1.00000
-. 00 000



TPIPE VERIFICATION N1-TPIPE PO.t AIE 25 AEN.1

G E N E R A L I Z E D M A S S M A T R I X (CONT.INUED)

31
1 -. 00000
2 -. 00000
3 -. 00000
4 .00000
5 .00000
6 -. 00000
7 -. 00000
8 .00000
9 -. 00000

10 -. 00000
11 .00000
12 -. 00000
13 -. 00000
14 -. 00000
15 .00000
16 -. 00000
17 -. 00000
18 .00000
19 -. 00000
20 -.00000
21 -. 00000
22 -.00000
23 -.00000
24 .00000
25 -.00000
26 .00000
27 -.00000
28 .00008
29 .00000
30 -.00000
31 1.00000

MAX IMUM VALUE OF OFF DIAGONAL TERMS .770E-04
MODE SHAPE NUMBER.. 31
ROW NUMBER..........* 28

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN DIAGONAL AND 1 .7 10 54E-1 3
MODE SHAPE NUMBER.. 14

PAGE NO. 19PROB. #6 RAGILES X2159



0
TPIPE VERIFICATION N1-TPIPE

F R EQU E NCY E R ROR

PROB. #6 RAGILES X2159

E S TI M ATE SU MM A RY S SU BS PA CE I TE RA TIO N

0
PAGE NO. 19

CONDITIONING NUMBER .2756E406

SUMMARY OF WARNINGS

-N ONE-



0 0
TPIPE VERIFICATION NI-TPIPE PROB. 06 RAGILES X2159 PAGE NO. 20

S PE C TR AL CU R VE D AT A

IDENT NUMBER........
CURVE TITLE.........
CURVE TYPE.........
CURVE SCALE.........
NUMBER OF POINTS ..

POINT PERIOD
(SECS)

0.0000
. 1249
.1250

.8990

.9000
2.0000

PERIOD
LINEAR

6

VS. ACCELERATION

ACCELERATION ** COMMENT ***

(G )

.1040
.2100

1.6799
1.6799
.3499
.0700



TPIPE VERIFICATION N1-TPIPE PROB. #6 RAGILES X2159 PAGE NO. 21

S P E C T R A L C U R V E D A T A (CONTINUED)

IDENT NUMBER........
CURVE TITLE .....
CURVE TYPE ......

CURVE SCALE.........
NUMBER OF POINTS .

PERIOD
L INEAR

6

VS. ACCELERATION

POINT PERIOD ACCELERATION
(SECS) (G)

0.0000
.2100
.2100
.6400
.6400

2.00 00

***** COMMENT ******

.1900

.1900
3. 07 97
3. 07 97

.37 01

.2800



0
TPIPE VERIFICATION Nl-TPIPE

0
PAGE NO. 22PROS. #6 RAGILES X2159

S P E C T R A L C U R V E D A T A (CONTINUED)

IDENT NUMBER........
CURVE TITLE .. .. .. ..
CURVE TYPE ......
CURVE SCALE.........
NUMBER OF POINTS .

PERIOD
LINEAR

6

VS. ACCELERATION

POINT PERIOD ACCELERATION ** COMMENT ~*'
(SECS) (G)

0.0000
. 1249
. 1250
.8990
.9000

2.0000

.1040

. 2100
1. 67 99
1. 6799

.3499

.0700



TPIPE VERIFICATION N1-TPIPE

MOD0A L

MODE
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

PAGE NO. 23PROB. #6 RAGILES X2159

P A RT IC IP ATIO0N F AC TOR S

PARTICIPATI ON FACTORS
X DIR

-. 609
5.761

.560
.2.036

-3.3 12
-4.*789

3.712
-1.373
5.872
-. 559

.157
o951

1.045
-1.943
-3. 199

.002
.743

1.*393
-1.404

-. 002
-. 863

.173
-. 617

o504
-. 489
-. 870

.951
.716

1.405
.406
.798

Y DIR Z DIR

5.977
.200

3.153
.100
.001

3.0 25
.129

-. 020
1.796

.429
6.778

.899
-. 137
-. 112
1.092

.615
1.711
4 .444
2.162

.513
2.135

-2.132
.795
.302

-. 101
-1.095

.114
-. 2 17
1.393
.343
.162

.123
2.9 96
1.950

-3.541
-7.3 88
2.9 99
3.6 36

.348
-4.261
2.992
-. 890
1.068
1.526
1.564
1.981
-. 003

-1.7 78
.383

-. 158
-1.092

-. 3 52
- .091

-1.389
-. 0 66

.277

.892

.646

.914
-. 6 97
-. 221
-. 0 29



TPIPE VERIFICATION N1-TPIPE

0
PAGE NO. 24PROB. #6 RAGILES X2159

R ES PON S E SP EC TR UM A NA L YS IS

TITLE................
F ILELAE..........
SPECTRAL CURVES

X-DIRECTION.o..................
Y-DIRECTION................o- 2
Z-DIRECTIONo...................3

CURVE SCALE FACTORS
X-SCALE....................... 1.000
Y-SCALE....... ....o...............1.000
Z-SCALE.......o..................1.000

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE ......
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION....
HORIZONTAL ACCELERATION..

SAVE RESULTS PARAMETER ...

VECTORIAL SUM
MODIFIED NRC GROUPING METHOD WITH FR= .1

0
0
0



TPIPE VERIFICATION

A PP L IED .S P

FREQUENCY PERIOD
NUMBER (SEC)

1 .156

2 .100

3 .075

4 .069

5 .065

6 .057

7 .052

B .051

9 .047

10 .035

11 .033

12 .032

13 .031

14 .027

15 .024

16 o024

17 .021

18 .020

19 .020

20 .019

21 .018

N1-TPI PE

ECTRAL

ZONE

NUMBER

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

PRO0B.

A C

#6

C EL

X TRANS

1.680

.189

.168

.163

.159

.152

.148

.147

.144

.134

.132

.131

.131

.127

.125

.125

.122

.121

.121

.120

.119

0
PAGE NO. 25RAGILES X2159

E R A T O0N SU M 1,AR Y

SPECTRAL ACCELERATIONS (G)

Y TRANS Z TRANS XX ROT YY ROT ZZ ROT

.190 1.680

.190 .189

.1§0 .168

.190 .163

.190 .159

.190 .152

.190 .148

.190 .147

.190 .144

.190 .134

.190 .132

.190 .131

.190 .131

.190 .127

.190 .125

.190 .125

*190 .122

.190 .121

.190 .121

.190 .120

.190 .119



TPIPE VERIFICATION

A PP L IED S P

FREQUENCY PERIOD
NUMBER (SEC)

22 .017

23 .015

24 .014

25 .01,3

26 .013

27 .012

28 .012

29 .011

30 .011

31 .010

Nl-TPI PE

E C TRA L

ZONE
NUMBER

1

PROB.

A C
#6L

X TRANS

.119

.117

.116

.115

.115

.115

.114

.114

.113

.113

RAGILES X2159

E R A T 1 0 N S U M K~ A R Y(CONTINUED)

SPECTRAL ACCELERATIONS (G)
Y TRANS Z TRANS XX ROT YY ROT

.190 .119

.190 .117

.190 .116

.190 .115

.190 .115

.190 .115

.190 .114

.190 .114

.190 .113

.190 .113

PAGE NO. 26

ZZ ROT



0
TPIPE VERIFICATION N1-TPIPE

0
PAGE NO. 27PROB. #6 RAGILES X2159

NOD0A L AC CE LE RA TIO0N S

NODE ****** ACCELERATIONS s****** ******* THRESHOLD
NAME X-GLOBAL Y-GLOBAL Z-GLOBAL VERTICAL EXCEED

1 G (6 .000 .00(G0)00 E
2 * .000 .001 .000 .001 YES

3 * .098 .116 .106 .116 YES
4 * .139 .119 .151 .119 YES
5 * .215 .125 .226 o125 YES
6 * .246 .130 .256 .130 YES
7 * .222 .133 .254 .133 YES
8 * .168 .136 .224 .136 YES
9 * .128 .137 .196 .137 YES

10 * .108 .138 .167 .138 YES
11 * .109 .138 .167 .138 YES
12 * .162 .161 .208 .161 YES
13 * .163 .163 .205 .163 YES
14 * .173 .215 .204 .215 YES
15 * .190 .267 .249 .267 YES
16 * .201 .273 .262 .273 YES
17 * .200 .257 .240 .257 YES
18 * .191 .214 .195 .214 YES
19 * .193 .146 .173 .146 YES
20 * .200 .083 -163 .083 YES
21 * .215 .189 .159 .189 YES
22 * .216 .293 .146 .293 YES
23 * .226 .340 .141 .340 YES
24 * .224 .293 .138 .293 YES
25 * .197 .196 .133 .196 YES
26 * .152 .129 .124 .129 YES
27 * .175 .233 .121 .233 YES
28 * .216 .270 .121 .270 YES
29 * .252 .243 .122 .243 YES
30 * .260 .151 .123 .151 YES
31 * .260 .192 .122 .192 YES
32 * .249 .232 .115 .232 YES
33 * .230 .242 .106 .242 YES
34 * .091 .265 .187
35 * .164 .352 .122 .352 YES
36 * .117 .309 .204 .309 YES
37 * .116 .257 .185 .257 YES
38 * .120 .153 .139 .153 YES
39 * .112 .093 .106 .093 YES
40 * .000 .000 .000 .000 YES
41 * .000 .000 .000

ACCELERATIONS
HORIZONTAL

(G )
. 000
. 000
.144
.206
.311

.355
o337

o280
*.234
*199

.200
.263
.261
.267
.313
.330
.312
.273
.259
.258
.267
.261
.267

.264

.238
.197

.213

.248
*.280
. 287
.287

. 274

.253

.204
.235

.218
.184
*154
*000

EXCEED

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
NON-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
NON-GL OBAL



TPIPE VERIFICATION N1-TPIPE PROB. #l6 RAGILES X2159 PAGE NO. 28

NOD0A L DIS P LA CE ME NT S

NODE NODAL TRANSLATIONS NODAL ROTATIONS COORDINATE
NAME x Y Z xx YY ZZ SYSTEM

1 * .0000 .0000 .0000 .000000 .000000 .000000 GLOBAL
2 * .0000 .0000 .0000 .000000 .000000 .000000 GLOBAL
3 * .0032 .0024 .0031 o000069 .000057 .000056 GLOBAL
4 * .0055 .0024 .0057 .000064 .000056 o000054 GLOBAL
5 * .0094 .0024 .0100 .000038 .000053 .000033 GLOBAL
6 * .0108 .0025 .0116 .000010 .000052 .000005 GLOBAL
7 * o0097 .0025 .0104 .000034 .000052 .000 031 GLOBAL
B * .0068 .0025 .0073 .000056 o000054 .000052 GLOBAL
9 * .0043 o0026 .0043 .000065 .000056 .000060 GLOBAL

10 * .0025 o0026 .0015 .000067 o000059 o000064 GLOBAL
11 * .0025 .0026 .0015 .000067 .000059 o000064 GLOBAL
12 * .0050 o0038 .0047 .000048 .000052 .000065 GLOBAL
13 * .0050 .0040 o0049 .000047 .000052 o000065 GLOBAL
14 * .0057 o0067 .0074 o000045 o000042 .000058 GLOBAL
15 * o0063 o0087 .0091 .000046 .000026 .000044 GLOBAL
16 * o0067 . 0093 o0097 .000050 .0 00013 .000 028 GLOBAL
17 * .0066 o0085 .0092 .000055 .000023 .000019 GLOBAL
18 * .0059 o0063 .0078 .000058 .000039 o000024 GLOBAL
19 * .0051 .0034 .0063 .000056 .000047 o0O0028 GLOBAL
20 * .0048 .0009 o0050 .000047 .000044 .000030 GLOBAL
21 * .0055 o0025 .0045 .000034 .000035 o000029 GLOBAL
22 * .0062 .0041 .0042 o000021 o000022 .000026 GLOBAL
23 * .0064 .0046 .0041 .000013 o000016 .000025 GLOBAL
24 * .0057 .0039 o0039 .000020 .000030 .000028 GLOBAL
25 * o0046 .0023 o0038 .000029 .000049 .000035 GLOBAL
26 * .0051 .0014 .0038 .000033 .000070 .000044 GLOBAL
27 * .0090 .0035 .0040 .000029 .000085 .000 051 GLOBAL
28 * .0139 .0049 .0041 .000003 .000083 .000057 GLOBAL
29 * .0184 o0036 .0040 o000052 .000066 .000061 GLOBAL
30 * .0215 o0020 .0038 o000132 .000041 o000066 GLOBAL
31 * .0227 .0130 .0035 .000212 .000021 o000067 GLOBAL
32 * .0220 .0278 .0032 .000268 .000038 .000060 GLOBAL
33 * .0196 o0448 o0034 .000302 o000063 .000046 GLOBAL
34 * .0017 .0620 .0167 .000101 .000083 .000303 NON-GLOBAL
35 * .0122 .0779 .0073 .000320 .000092 .000023 GLOBAL
36 * .0079 .0689 .0146 .000240 .000052 .000278 GLOBAL
37 * o0074 .0580 .0130 .000233 o000063 .000293 GLOBAL
38 * .0061 .0262 .0077 .000205 .000079 .000 311 GLOBAL
39 * o0057 o0109 o0052 .000187 .000077 .000305 GLOBAL
40 * .0000 .0000 .0000 .000001 .000001 9000002 GLOBAL
41 * .0000 .0000 .0000 .000001 .000001 .000002 NON-GLOBAL



0
TPIPE VERIFICATION

F R E QU ENCY

FREQUENCY SPACING
NUMBER NUMBER

0
NI-IPI PE PROB. #~6 RAGILES X2159 PAGE NO. 29

S PA C ING N RC G RO0U P ING M ET7HO0D

FREQUENCY
(CP S)

6.3913
9.9934

13.2746
14.4850
15.3272
17.4999
19.0906
19.6239
21.4367
28.7090
29 .8 686
31.4858
32.0 109
36 .3681
40.9817
41.3689
47.3941
49 .7669
50 .1251
52.9304
56 .8 994
58.5083
67 .4674
70.4609
75.4076
79.1829
80.7416
86.1029
88 .28 09
92 .73 63
99 .35 88



TPIPE VERIFICATION N1-TPIPE

P I PE

PIPE
NAME

3*
3*

4.
4*

5.
5*

6*
6*

8*

9*
9.

10*
10*

11 *C

11 *C

11 C

12
12*

13
13*

14*
14*

M

PIPE
TYPE

CURV
CURY
CURV

URV
ZURV
ZURV

EM BE R

NODAL PT
NAME-END

2 -J

2 -1
-C

3 -J

3 -1
4 -J

4 -I
5 -J

5 -1
6 -1

6 -1
7 -J

7 -1

9 -1

90 -I

10 -1

11 -

11 -
-C

12 -J

12 -1
13 -J

13 -1
14 -J

14 -1
15 -J

PAGE NO. 30PROP~. #6 RAG ILES -X2159

STR E SS E

SECTION
DESCR IP

LOCAL X
FORCE

1102.04
1102.04

1102.04
1735.96
2296.59

2296.59
2296.59

1876.81
1876.81

1643.16
1643.16

1434.00
1434.00

1217.08
1217.08

1217.08
1217.08

1042.90
1042.90

1042.90
1042.90

942.25
1542.53
1761.51

1629.16
1629. 16

1400.88
1400.88

1372.91
1372.91

LOCAL Y
FORCE

2296.59
2296.59

2296.59
1877.211
1102.04

1166.33
1166.33

695.34
695.34

294.11
294.11

283.69
283.69

731.*05
731.*05

731.*05
731.*05

945.27
945.27

1928.45
1928o45

1761.51
1307.66

942.*25

842.96
842.*96

710.49
710.49

710.*49
710.49

LOCAL Z
FORCE

1166.!33
1166.33

1166. !33
1166.33
1166.33

1102. 04
11 02.*04

708.42
708.42

401.31
401.31

334.51
334.51

742.24
742.24

742.24
742.24

998.87
998.87

938. 76
938.76

874.79
874.79
874.79

133.94
733.94

615.00
615.00

675o42
675.42

LOCAL X( LOCAL Y LOCAL Z BENDING INTEN
MOMENT MOMENT MOMENT STRESS FACTR

63173.*14
63173.14

63173.14
36075.38
20665.25

20665.25
20665.25

20665.25
20665.*25

20665.25
20665.25

20665.25
20665.25

20665.25
20665.25

20665.25
20665.25

20665.25
20665.25

20665.25
20665.25

20665.25
19562.98
21131.39

21131.*39
21131.*39

20441 .69
20441.*69

17732.79
17732.*79

43853.09
42534.97

42534.97
35492.88
13284.18

36242.96
63277.56

63277.56
107376.08

107376.08
124877o46

124877.46
111509.02

111509.02
65845.83

65845.83
37638.21

37638.21
32005.42

32005.42
29497.74

37521.56
12307.67
27419.18

27419.18
29807.72

29807.72
59705.75

59705.75
97456.61

87767.26
85378.39

85378.39
29092.10
36242.96

13284.18
37031.10

37031.10
92180.56

92180.*56
113092.77

113 092.77
101054.74

101 054.74
62809.15

62809.15
48932.72

48932.72
64241.49

64241.49
59687.18

57789.77
29135.36
35566.31

35566.31
36260.*30

3641 1.05
55387.67

56005.46
92150.11

211 .53
207.39

439.02
224.00
168.01

79.*37
138.08

138.08
259.25

259.25
307.69

307.69
275.35

275.35
169.15

169.15
118.01

118.01
135.39

135.39
126 .37

276.*03
142.71
190 .45

89.97
93.31

93.00
152.21

151.83
245.24

1.*00
I1.00

2.*82
2.*82
2.82

1.*00
1.00

1.*00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.00

1.*00
1.*00

2.82
2.82
2.82

1.00
1.00

1.00
1.*00

1.00
1.*00



TPIPE VERIFICATION Ni-IPIPE

'0
PAGE NO. 31PROB. #6 RAGILES X2159

P I PE M E MBE R

PIPE PIPE NODAL PT

NAME TYPE NAME-END

15 * 15 -1
15 * 16 -1

16 * 16 -1
16 * 17 -J

17 * 17 -I
17 * 18-_j

18 * 18 -I
18 * 19 -J

19 * 19 -1
19 * 20 -J

20 * 20 -1
20 * 21 -1

21 * 21 -1
21 * 22 -J

22 * 22 -I
22 * 23 -J

23 * 23 -1
23 * 24 -J

24 * 24 -1
24 * 25 -J

25 * 25 -I
25 * 26 -J

26 * 26 -1
26 * 27 -J

27 * 27 -1
27 * 28 -J

28 * 28 -1
28 * 29 -j

29 * 29 -1
29 * 30 -1

S T RES SE S

SECTION
DESCR IP

(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

1056.85 306.54
1056.85 306.54

1054.06 306.54
1054.06 306.54

974.24 789.39
974.24 789.39

1015.82 789.39
1015.82 789.39

1226.74 1113.09
1226.74 1113.09

895.03 1058.09
895.03 1058.09

881.49 579.80
881.49 579.80

876.87 579.80
876.87 579.80

990.11 658.51
990.11 658.51

975.21 658.51
975.21 658.51

1190.89 1161.48
1190.89 1161.48

1088.55 2130.67
1088o55 2130.67

895.51 1981.58
895.51 1981.58

944.82 1981.58
944.82 1981.58

859.89 2081.31
859.89 2081.31

LOCAL Z
FORCE

210.51
210. ý1

225. 05
225.05

734. 24
734.24

668.72
668.72

1000. 07
1000. 07

784. 17
784. 17

470.28
470.28

482.25
482.25

548.60
548.60

599.64
599.64

1062. 90
1062. 90

1513.84
1513.64

1152.29
1152.29

1112. ý56
1112.5~6

547.70
547. 70

LOCAL X LOCAL Y LOCAL Z BENDING INTEN
MOMENT MOMENT MOMENT STRESS FACTR

14223.41
14223.41

15801 .58
15801 .58

20583.24
2 0583.24

23187.44
23187.44

22728.64
22728.64

18376.32
18376.32

13412.62
13412.62

9903.61
9903.61

11732.35
11732.35

16818.08
16818.08

21785.56
21785.56

26341.26
26341.*26

21632.*40
21632.40

8705.23
8705.23

19206.17
19206.17

97456.61
93316.65

93316.65
93810.41

93810.41
53751.77

53751.T77
27813.22

27813.22
45761 .92

45761.92
58750.77

P875 0.77
71745.75

71745.75
90287.00

90287.00
86479.68

86479.68
94285.26

94285.26
118341.69

118341.69
40170.97

40170.97
49278.34

49278.34
110584.47

110584.47
133168.96

92257.32
88551.07

88103.73
88220.57

87207.33
49879.30

48827.72
41865.13

42189.10
86009.06

87032.69
71260.26

72349.48
76812.08

77331.37
94917.99

94722.21
71492.91

70477.39
63832.54

6231-1.65
90592.34

89349.27
66737.95

68372.68
168590.95

169753.*19
282290.82

281771.75
393828.33

244.63
234.62

234.39
235.18

235.16
138.06

138.18
100.34

100.44
181.35

181.33
170.70

170 .68
192.07

192.06
238.14

238.16
204.50

204.51
208.64

208.64
273.03

273.00
149.06

149.00
320.80

320.80
549.80

549.-80
754.41

1.00
1.*00

1.*00
1.*00

1.00
1.*00

1.*00
1.*00

1.*00
1.*00

1.*00
1.*00

1.00
1.*00

1.00
1.00

1.*00
1.00

1.*00
1.00

1.00
1.*00

1 *00

1:*00

1.00
1.00

1.*00
1.*00

1.00
1.00



0
TPIPE VERIFICATION N1-TPIPE

0
PAGE NO. 32PROB. #6 RAGILES X2159

P I PE M

PIPE PIPE
NAME TYPE

30 *
30 *

31 *
31 *

32 *
32 *

33 *
33 *

34 *
34 *

35 * CURV
35 * CURV
35 * CURV

36 *
36 *

37
37

38
38

39 * CURV
39 * CURV
39 * CURV

40 *
40 *

E MB ER

NODAL PT
NAME-END

30 1I
31 -J

31 -I1
32 -J

32 - I
33 -J

33 - I
34 -J

34 -I1
35 -J

35 - I
-C

36 -J

36 -I1
37 -J

37 -I1
38 -J

38 -I1
39 -J

39 - I
-c

40 -J

40 -I1
41 -J

S TR ES SES

SECTION
DESCR IP

(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

887.97 2033.76
887.97 2033.76

801.81 1785.27
801.81 1785.27

778.71 1785.27
778.71 1785.27

753.65 1282.92
753.65 1282.92

568.19 1282.92
568.19 1282.92

625.43 1207.55
1128.83 756.51
1272.91 476.62

1355.83 923.65
1355.83 923.65

1423.42 1292.53
1423.42 1292.53

1657.47 1741.58
1657.47 1741.58

1657.41 1741.58
1706.57 1695.38
1741.58 1657.4,11

1741.58 1875.10
1741.58 1875.10

LOCAL Z
FORCE

501.*59
501.59

533.31
533.31

565.96
565.96

1047. 19
1047. 19

1021. 17
1021. 17

237.60
237.60
237.60

6 46 .98
646.98

851.67
851.67

1231.82
1231.8E2

1231.90
1231.90
1231.90

866.82
866. 82

LOCAL X LOCAL Y LOCAL Z BEND.ING INTEN
MOMENT MOMENT MOMENT STRESS FACTR

52449.22
52449.22

76188 .63
76188 .63

90377.25
90377.25

94861 .74
94861 .74

92340.67
92340.67

92346.*15
18678.11
76442.64

76447.24
76447.24

76458.28
76458.*28

76459.31
76459.31

76452.31
93173.*04
96371.91

96371 .91
96371 .91

133168.96
156126.03

156126.03
136982.02

136982.02
121198.72

121 198.72
87541.82

87541.82
44544.70

108247.61
134112.03
107478.52

106278.74
89726.54

89726.54
40423.44

40423.44
49304.51

49304.51
57915.73
79971.76

132191.68
132195.69

390798.15
276897.92

271326.66
168119.32

160935.43
62904.05

55902.61
31282.38

38075.80
108252.28

44544.70
75280.12
106278.74

107475.24
79980.38

79969.82
44809.38

44807.62
110978.62

110983.44
164217.92
195560o01

164816.05
164832.74

754.42
584.*02

584.01
416.66

416.66
296.*83

296.83
240.76

240.*76
270.27

270.27
280.84
307.04

307.04
258.22

258.22
176.57

176.57
260.13

475.09
653.83
768.81

347.44
347.46

1.00
1.*00

1.00
1.*00

1.*00
1.*00

1.*00
1.*00

1 * 0
1.*00

1.26
1.26
1.*26

1.*00
1.*00

1.*00
1.*00

1.00
1.*00

2.95
2.95
2.95

1.*00
1.00



TPIPE VERIFICATION N1-TPIPE PROB. #f6 RAGILES X2159

MA XI M UM P I PE M E MBE R S TR E SS ES

PIPE NODAL PT BENDING
NAME NAME-END STRESS(PSI)

1- 39 * 40-J 768.81

2- 30 * 30-1 754.42

3- 29 * 30-J 754.41

4- 39 * -C 653.83

5- 39 * -C 653.83

6- 30 * 31-J 584.02

7- 31 * 31-I 584.01

8- 29 * 29-I 549.80

9- 28 * 29-J 549.80

10- 39 * 39-1 475.09

PAGE NO. 33

0



TPIPE VERIFICATION N1-TPIPE PROB. #6 RAGILES X2159 PAGE NO. 34

P I PI NG S Y ST EM RE AC TIO0N S

NODE SUPPORT X z x Y Z COORDINATE
NAME CODE FORCE FORCE FORCE MOMENT MOMENT MOMENT SYSTEM

I * 222222 1166.33 2296.59 1102.04 87767.26 43853.09 63173.14 GLOBAL
10 * 202000 2520.88 0.00 1532.19 0.00 0.00 0.00 GLOBAL
20 * 222000 1197.88 1708.21 1256.89 0.00 0.00 0.00 GLOBAL
26 * 222000 2300.73 2734.08 1704.06 0.00 0.00 0.00 GLOBAL
30 * 20000 0.00 4067.10 0.00 0.00 0.00 0.00 GLOBAL
34 * 200000 1350.31 0.00 0.00 0.00 0.00 0.00 NON-GLOBAL
41 * 222222 1875.19 1741.58 866.51 132579.07 96371.91 164785.29 NON-GLOBAL



BENCHMARK
PROBLEM 6

(Nonclustered Solution)

-11- B11205.20-11-



DATE 0171'8/81 PAGE 1 OF 3TIME 14.47*29.

0- ao 0:11:-,Z11l1:222122-2222233,2333333333L.44;44444555ssS5ý55555666666s6767777777777e

TPIPE VERIFICATION N1-TPIF'.:
TSI 1 Y NOVE

7 41 2
101000 01100

C03
C04

cos
007
C

34
41

FLEX

PROB. fl6 RASILES X2159
PLTPIP6 ~TTTRAG
2 40 0
1 3 31.0100
45. .12 .3 0
45. 126.00

150. 487.056
45w 179.160

600.
239o52239
250.

126.3 483.996 705.840

126.0
126.0
126.0
126.0
126.0
126.0
12-C 0

173.928
2299.836

233.992

475 .164
511%.776
553 . 464
581 .964
6 09 . C6
C-3f1 .4 7
f-49. 1C,4
661 , 7P8
669e444
672. 000
69g. 4~4
661 .788
649 *104
631.476
659.036
581,.964

567.996
651 .996
735.996
802.596
869.196
917.196
965.156

1013.196
1013.196
1 017 .196
1013,196
10313.196
I 213.196
1013.*196
1 013o196
10 13.196
1013.196
1013.196
I 22 3.196
1013. , 96
oi3013 96

10 13 .196
1013.196
1013.191;
1013. 196
10 13. 196
1013 .196
1013 .196
10 13 196

659.640
659.640
659. 640
659 .640
659 .640
659.640
659.64 0

648.624
630.*996
608 .556
5F1.484
550.0oeo
514w392
474.780
4 31.556
3e5.044
335.604
2Z-3.603
229.452
173-.5414
116.304
58s176
-.396

-5F .968
-117. 096
-174 .336
-230.244
-?P4 .400
-336.396

345.576 1013.196 -q36.500
262.368' 1013.196 -407.8*44

175.260 968.172 -379.188
.2569693 0.0 -.9659855 0.0
.99971212 o023993091 0.0 00

*441 OWHEELER
1 1 386.4

*034 8000
43a956 653.643

1 13.l96 65'?.64D

*1013..19?6-485.196

1013.196-308.11178
1013.196-400.
1013.196-403 .58733

34-3E .2
2107*0392
1688.7232
2275.1232

2076.1272

1526.23
938. 952
1522ot 024

2940s.1949

2940 .1949

2941 .2768

2940.8904

294508V

2940o6'904

2940o8904

2940 .8904

2940 .8904

2937.0264

397792152
2904.9552
149890728
4068.0192

1TIT 1

3
4
5
6

9

12
13
14
13
16
15
16

19
20
21
22
23
24
25
26
27

29
30
31
32
33
34
35
36
37
38
39
4 11
41
42
43
'4
45

47
48
4 9
50
51
s52
53
54
55

CARD
NUMB6ER



DATE 07/18/81 TIME 14.47,29o
PAGE 2 OF 3

300 CDODC00l111111111222 2 22222233333333334444444445559555555666666666S67777777777B CARD
12?579I3579135791357913579135791357913579 NUMBER

20
26

34

END

R R a1OE20RR s1OE20RR olOE20RR 'olOE2ORR olOE20RR *10E20
R.R .~1,DF07 R i *10ED7
RR *25E06RR *20EO7RR *25E06.
RR *45EO6RR .20E07RR *45EGS

RR .20EQ7
RR 0.80 0E06
RR *IOE1ORR *lOEl0RR olDE102t 91OE124R o1OE12RR' *10E12

29 *9ED6
29*9E06

30 .0C
32900

1 2
2 3
3 4
4 5

56
57
58
59

61
62
63

.8500
.9050

1 1

C03

2 2

*1040010j35



DATE fl7/18181 TIRE 14*47.29. PAGE 3 OF 3

0 00000000111 1111 1112222222222^3333333333444444~44555,55555556666666666777777777.78 CARD
1 234567890123456789012345678901234567B90l234567890123456789O12345167890123456189O NUMBER

.125CE+S01.679R(6540 ill
.699tDE.ntl .67936940 112
.9000E+00.34&9896480 113
.2000E+.1.37QC05176 114

2 6 115
0. .19DO10359 116

.210C.E.00.190010350 117
~21D~033.l797010lie

.6410E+003.,079710103 119

.640 n-t,ý1.3 7C'92'120 120
.200 0'401.280020700 121

3 6122
* 0. olOAGO1035 123

.1249E+DC.209989650 12f*

.125'JE-0Q1 .679e6540 125
8 99DE~r-l D1.67986540 .126

.9000E+00.345&964Pe0 127

.ZD11E+fa.V7C.'05l76 12B
D 1 .2 3 1. 1e I* SR 129
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TPIPE VERIFICATION NI-TPIPE PRO6. 16 RAGILES X2159 PAGE NO.

TSI 1 Y NONE PLTPIP6 TTTRAG 441 OUI4EELER

P ROG R AM CO0NT RO0L I NF 0R MA T 1 l

PIPING SYSTEM GEOMETRY DEFINITION

NUMBRER OF CONTROL ~ON S.......,.. 7
NUMBER OF tODUAL PO N S........... 41

NUMBER OF XONGLOBAL COORDIRATE SYSTEMS.9o*.. -2

NUME-ER OF, PDDITIONAL SUPPORT TYPES......eoo* 0
NUMPER OF MATERIAL PROPERTY TYPES..*e....... 2

NU ý8B R O F PIPE CROSS SECTION TYPES..o........ 2
NUBROF SPECIAL COMPONENT CROSS SECT:GNýS.o 0

?jLr 5ER FO F PIIPE 9-rFR ..... oA oo4
NUMBER OF SPECIAL CONNECTIONS-*.... ......... C
NUMBER, OF SPECIAL CCFkNS... ooo.. 0

NUIMBER OF DYNAMIC SPRING S......os..*..*..... 0
t U F 8ER OF FULTIPLE EXCIITAT30 ZOUES ...... .oo 0
UN4ITS OF LEINGTH AND V4EIGHT..o........CO.C NSISTENT

...........*......o.................*e3e**ts

NODAL POINT COORDINATE CHECK 2PTIONo..e..o.. NO

PROBLEM DEFINITION

EXECUTION MODE= lClOOC
1= STRUCTURAL DEFINITION IS FFZOF DATA CARDS
0= NORMAL DATA CHECKING RUN
1= ANALYSIS RECUESTED
0= NO STRUCTURAL PLOTTINiG REQUESTED
0= No POSTPROCESSING REQUESTED
0= NO T4IERF.AL TRANSIENT RESPONSE EXECUTION REGUESTED

ANALYSIS TYPES(C11GC) REQUESTED

FREQUENCY ANALYSIS
NIUM UF-8ER OF FOBES REGUESTEDeveso.0 31

NUMFER OF SPRING SUPPORTS IN DYNAM MODEL 0

miximUM PERIOD OF lilGHEfST 11DDE(SEC).v%&* .0100

HAXT~LR FRE -GUE!NCY FOR RODE PRINTOUT(HZ). .0

RESPONSE SPECTRUM ANALYSIS
NUABER OF SPECTRAL CURVES TO BE INPUT... 3

NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PROGRAM STORAGEo.ss........ * Soo().800

RESTART TAPE GEDIERATION OPTION.. NON.E REQUESTEG



0
TPIPE VERIFICATION N1-TPIPE PROBw 26 RAGILES X2159 PAE: uNo& 2

CON T R0L 'POI N T S PFC I FI C ATI1O0

CONTROL I-TAN *CURVE POINTS*
NAME POINT I-END J-END

2 3*
11 * 12*
35. 36~
39 * 40

J-TAN CURVE ~~*~*COORDINATES *** COMMENT.
POINT RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

C02 * 415.000

13 * 45oCQO
COS * 150.0300
41 * 45.000

CO0.0O
* 0.000
* 0.0000

126.00
126. 00
4e87.*06
179.16
600.00
239.52
250.00

484 *CO
1013.22
1013.20
1013.20
1013.20
1013.20
1013.20

659964
659.64

-q&5023
-379.19
-305.11
-400.000
-403.59

.1 *
CullI
C05 *

C07 *

Col *
CID2 *
C03 *

C04 *

COG' *

CO,7 *



0
TPIPE VERIFICATION Nl-TPIPE PROB. 96 RAGICES X2159 PAGE NO* 3

N 0D AL PO0I NT

NDDAL NIVE .*******
POINT NAME X-GLOBAL

D E F IN I TI 1 0

COUIRDfINATES
Y-GLOE!AL Z-GLOBAL

LUMPED DATA
WEIGHT SOURCE

12
13
14
15
16
17
IBP
19

0 20
21
122
23
14
15

17
18
Z9
20
21
322
233

35
36
27

* 28
39
3D

* 31

CO MMENdT

126.VCO
126.00
12 26. 00
126 .00
12 c.o00 1
126.00
126oO 0
126r .0 0
126.00
126.*00
126.00
169*.86
173.*93
229.84
283 .?-

335.99
365.43
431 .94
475.16
514.78
550.46
581.96
6 t9. t'4
631o.47
649.10
.661 .79
669.44
672.00
669944
661 .79
640.10
631 .48
609. L4
581 .96
550.60
375.32
345.58
ý262.o37
221.71
179.16
179.16

484 .00
484.00
529 .00
568.00
652.00
736 .00
802.60
869 .20
'?17 o20
T65 .20
968 .20

1013 .20
101,3.o20
1013.20
1013.20
1013.20
1013.20
1013.20
1013.20
1013.20
1013.20
1013.20
1013 .20
1013.20
I2ti13.20
1013.20
1013.20
1013.20
1013.20
1013.*20
1013.20
1013.20
1013.20
1013.20
1013.20
1 07,3 .20
1013.20
1013.20
1013.20
968.20
968.17

705.84
704.64
659) .6 4
659.64
659.64
659.64
659.64
659.64
659.64
659.64
659.64
649.56
648.62
631.00
606.56
581.48
550.08
514.39
474.78
431 .56
3 85i. 04
335.60
283.61
229.45
17.3.*54
116.30
58.18
-.40

-58.97
-117.) 0
-174.34
-230.24
-284.40
-336.40
-385.56
-446.74
-436.50
-407.84
-393.84
-379.19
-379.19

0.0
0.0
0.0

3835.0
2107.0
18 P 8 .7
2275.1

0.0
2076.1

0.0
1526.3
939.0

1522.8
0.0

294D.2
0.0

2940.2
0.0

2941.3
0.0

2940.9
0.0

2940.9
0.0

2940.9
0.0

2940.9
0.0

2940.9
0.0

2940.9
,3.0

2937.0
0.0

3977.2
2905.0
1498.1
4068.0

0.0
0.0
0.0

I UP PT
c P
c P
INPT

INPT
I NPT
VIiPT

INPT
cP
CP
IMNPT
I NP PT
I N PT
INPT
I NF T
IN~PT
INUPT
INPT
I NPT
INIPT
I WP T
INPT
I N P T
INPT
INPT
INPT
JkPT
INPT
I N PT
INPT
INPT
INPT
CP
cP
INPT
INPT
CP
CP
INPT



0
TPIPE VERIFICATION Nl-TPIPE. PROB. 16 RAZLES X2ý159

NO0N-G LLOB6A'L COO R DI N A TE S YS T EM D E FI NI T10 N

*- U3-CLOBAL XS-AXIS *

x y z

34* * .25950 0.00000
41 .5997 *U240

-99659
0.0 000

DIRECTILON COSINES
4h-DZLD6AL YS-AXI[S

x y z

I0Q030 1.0000 0.sr-va
0.0000, 1.0,000 GGOGDO

*** l0?-SLO54L ZS-AXIS *

x y z

.9659 .0.00000
000000 i 00000

o2590
09997

'1.1)

.1, ~

%APE

PA' ttMWO.

COMMENT

t I



TPIPE VERIFICATION NI-TPIPE PO.# AIE 25 
G O

S U PPOR T T TP E tLI B RA RY

SUPPORT ***** RESTRAINT CODES **

TYPE _DYNAMIC, GRAVITY THERM~AL

2

6
7
8
9

10
.11
12
13
14
15
16
17
18
19
20
21
22
23
.24

26
21
28
29
30
31
32
33
34
55
36
31
38
39

940

42

COR1~ENT

I i

i I

111111
111000

111000
II11-0 00

11100 0
1110c00
11 1000
111000
111000
111G000,
I1I 1000

1110000
11 c0 a0C
110000
110000
110000
110000 V

101000
101000
101000
101000
101000

100000

100000

11000
11(000
11000
11000
110000

10000
10000
10000
1000
1000

0

111111
111000
111000
110000
110 0 0G
101000
100000

11000
11000
10000
10000O
1000

0,
110000
110000
100000
10000
10000

0
1c1000
100000

11000
10000

1000
0

110000
100000

10000
a

11000
11000
10000
10000

1000
0

10000
10000

0
11000
10000
1000

0
10000

jill''
111000
101000
110000 o
100000
101000
100000

11000
1000

10000
0

1000
0

110000
10000 0
100000

10000
0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
a
0

1000
0

1000
0
0

PROB9 #6 RAGILES X2159 plýqý Nqt



0
TPIPE VERIFICATION3 Nl1-TPIPE PROBi I96 -RAGILE.S. X21-59 PAGE.:XDw 6 '.)

) D A L P bIN h REIS TIR -A ' N',T SPEC IF ICAT.I N

SUPPORT **'**.*ý**.**** RESTRAINED NODAL POINTS * RESTRAINT CODES * NO
TYPE 1 2 3 4 5 6 .7 8 9 10 11 12 13 14. DYNAMIC GRAVITY THERMAL MOD

RESTR'AINT SPECIFICATIGO.* DEFAULT STIFFUESSES KCX),K(Y)gK(Z)= l1.ZE13 K(XX) .K(YY~ .K(ZZ) = 1.OE15

NODE RESTRAINT
NAHME TYPE K(X)

1 * RR '.lVE2fl
10 * RR .1OE07
20 * RR .25 EU S
26 P Rk '.45E 06
30*
34 R.R Oýu300EO6
41 *RR '.10E10

RESTRA TNT
TYPE

*RR;

*RR,

*RR

SRR

RESTRA
K(Y)', ' YPE

*10E20 *RR

*RR

.20ED7 RR
ý.2C'E7 RR

*20E07*

.lOE1O *RR

~INT RESTRAINT
K(CZ) TYPE *v(Xx)

RESTRAINT
TYPE ICCYY)

.10E20 * RR *10E20 RR .10E20 *RR

.10E07 *

.25-706 **

.45--06* *

.lOElO R R .10E12 *.RR .10E12 *RR

RESTRAINT
TYPE K(ZZ)

*** RESTRAINT CODES -** NO
DYNAMIC GRAVITY THERMAL moD

.10E20 * 222222
* 202000
* 222000
* 222000
* 20000

* 200000
.10E12 * 222222

222222
202000
2220OO
22 2C 0
20 000

200000
222222

222222
202000
222000
222C00

20000
200000
222222



TP1PE VERIFICA~TIONI Pk-TF'IPE . RD5. #6

M A TE RIA L P ROP E R TIE S

RAGILES X2159 P&SE NO* 7

MATERIAL COLD ELASTIC
5 E R ly ) L -L U s

1 29000
2 2990000000

POISSONS THERAL EXPAUSIO1U
RATIO , COEFFICIENT

.3o00

INTERNaL PIPE
SPRESSUJRE'

0 0 00 0000 000
04000000008

MEMBER

0.00

HOT ELASTIC

29900000.0
2990003O00

COMMENT

; i :,

f.9

Jo

I i . !



0
TFXPE VERIFICATIVI

P I PE m EMB E

SECTION OUTSIDE
NUMBER DIAM~ETER

1 30.C000
2 32.000

R C R0 S

WALL
THICKNESS

.a500
*9050

PRDBW #6

S S-E

AXIAL
AREA

77.84
88.41

RAGILES X2159

C T IO0N TY PE S

SHEAR FLEXURAL
AREA INERTIA

38994 8274.9
44o23 10694.2

INPUT WEIGHT/
FLEXIBILITY LENGTH

0.000
0.000

.SECTION
DESCRIPTION

pa;r to, 8

4i

VR



0
TPIPE VERIFICAT1,0N N1-TFPIPE

P IP.Eý M E M BERý D.A,;T;A

PROB1., 9,6 RýAILES, X2159 PASE r. 9,'ý

M4ER* N0VE NAME *MAT ýSC

NAI I-END .J-END ,T.YPE.. TYPE

.3

5.

7.

9.

12
13
14*
15

17
18*
19

21*

O ~22
.23
24*
25
26
27*
25
29
30o ~31

33*

0 ~34
35
36

36*
39

~1

1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2

INTENS FACTOR REFi RELEASE CODE ,MEMBER
I-END J-EID, TErIP.. I-EN~D A-E.N;: LENGTH

1.000
2w822
1.0 0 0
1.0 00
1.0000
1.0000
1.000
1.0000
1.000
1.000
2.822
1l.0o0
1.000
1.000
I1.0InQ0
1.0000
1.000
1.D00
1.000
1.000
1.000
1.000
1.000
1.000
1.0000
1.000
1.000
1.000
1o000
1.000
1 . r" ID
1.0000
1.000
1.0000
19265
1.000
1 .000
1.000
2.950
1.000

1 .000ý
2.822.
1.000
1.000
1 Dnofl
1.000
1 .000
1.000
1.0000
1.000
2.822
1 .000
1 .000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.*0 00
1.000
1.000
1.000
1 .000
1.000
1 .000
1 .0co
1.000
1.000
1.000
1.265
1.000
1.000
1.000
2.950
1.0000

70.0
70.O01
70.0
70.0
70 .V
10.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70 .0
70.0
70.0
70.0

0'
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
G
0
0

0
'3
0

0
0
0
0

0
0

CURVEi ***.*~.* INTERSECTION "****** INTER MEMBER

RADIUS X-SiLOBSAL V-GLOBALý Z-SLOBALI ANSLE

1.20 .
70.69 45.000:
3?*00
s4.00D
84.00
6G.60
66.60
48.00
48.000

3.00
70.69 45.000
4.18

58.62
58.62
56.62
543.57
56.63
58.63
58 *63
56.63
58.62
5B.62
5,9.52
58.62
58.63
58.63
58.63
58.63

5S.63
58.62
58.62
58.62

58.32
_200.16 1509000

31.45
ES~003
43.00
70.69 45.000

MLIRBER

126.00 484.00 659.64 90.000 2
3
4

7
8
9
10

126.00 1013.20 659964- 90.000 11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

487*06 1013.20 -485.20 16.463 35
36
37
38

179e16 1013.20 -379.19 90.000 39
40



0
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P .RE N~O* 10
ME :M 8 E R 1 *LE N C T 'H ,-1 '0' 1 R E C T 1 0 N I N F 0 R M. A T 1 0 N

MMFEPER I NODE
2tA PE' NAPE,

3* 3

5' 5
6 6

7* 7

'9* 9
-10 *10

* 11 * 11
12~' 12

* 13 * 13
'14*' 14
'15 * ' 15

-16 .: 16
* l7~17

18*11 18
* 19 *19

20 * 20
21* 21

22~ 22823 * 23
24 * 24
25 * 25

826 * 26
27k* 27

29 * 28
29* 29

3,D * 311
31* 31

8 32 * 32
33. 33
34 * 34
35 * 35
736 * 36
37 * 37
38 * 38
39 * 39
40 * 40

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

J' NODE
I AME

'3
4

.5
6

17

9
'10

:15
.12

'13
-14
'15

.16

'17
;128

'20
21
'22
23
'24
25

S27

30
31

32
33
340

40

I v
**-DtLTA 'MEPBE'R L'ENGTHS*i-*r..

AX'.

0.00
0.00

0.00
0.00
0.00

C0.00

o.od
0 .00

4.07

52.0d
49.44
46.51
43.22
39.61
35.69
31 .50'
27. 07'
ý22.44'
17.63
12.68

7.66
2 .56'

-2 .56'
-7 .66'

-12.66

-22.44;
-27.C7
-.31 .36

-175.28'
-29. 74ý'
- 83.21f;

-42.055'
0.00o"

'1

0 * 00
45.00
39.00
84.00
84'. 00
66.60

48. '00

3.000

0.00

0.00

0 '00

0.00

0 .00.00

0 *00
0.00

0 *00

0.000
0.00
0.00

0.00
0.000
0.000
0.00o
0.00

-45.*0
L-.002

I I I Al Id

''A.z ,I .

-1.20
-45.00

0.00

* 0.00
0.00

*0.00
0.000
0.00

-10.08

-17.63
-22.44
-ý27.07
-31.40
-35.69
-1739.61
-43.22

-149.44
-ý52.00

-57.24.
-58.*13

-.53.57
-5e>,.13

- 55.9 1
-54.16
-52 *00
-49.17

10.24
28.66
14900
14.65

0.00
,I I , .

trI 1 t i t.

1) C, L. C

C & 6 .S SE'CTIPN
.OS RIP1 TION

I'

'S .1111 1,t.~I A .21 I' ' 'd.U~JU

p

1'

Ii

4

14'i

S.

t

A

.4;

I .1



TPIPE VERIFICA~TION Nl-TPIPE PROB. #6 RAGILES X2159 PAGE NO* 1

F R EQ0U ENCY A NA L YSI S

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQLJATIONS....e.......eqeo...... 246
HALF FANCLWIDTH OF STIFFNESS0..*#&*o..........-.. 12
NLUMPBR OF EGLVATI0?U BLCSe9~.* 9**s* 2
N'UMFER OF EOUATIONS PER BLOCK*..**.soo.ooo.eso. 124
NUMBER OF MOVES REQUIRED.(EST.)..o.... *........ 31
CUT-OFF FREOUENCY....*..o...................... 100.00
TOTAL 4ODES TO CUIT-7FF FREQUE7UCY. ow eow... 31
NODAL WT./GEN. MASS PRINT CODE (MWPRNT).o...... 0

PRINT NODAL VT. SU~MARY AUD GEN* MASS = 0
SUPPRESS CENQo MASS PRINT = 1

SUPPRESS NODAL WT.,SUPMARY PRINT = 2
S6PPRESS POTH OF ABOVE PRIVTS = 3

THE OUT CF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF IIERATIGO4S PER GROUP OF 16 IS CHOSEN*
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 12470
FOR *.MTOT*.

STORAGE EFTIrATES

THE FOL.LOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
IINTERNALLY ESTIKSATEO ARE US--- TO~ CALCULATE EST1?!TES OF THE
MINIMUM VALUE OF *MTDT*, THE PROGRAM STCRAGE PAPARETER, AND
THlE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FfCR 'THE USERS JOB CARD*.*

NUMPER OF NODAL POINTS (NUMN P).............s~e. 41
NUMPER OF DYNAMIC NODAL RESTRAINTS (NODREA).... 0
NUMRER OF NON-GLOBAL NODES (NNG)............... 2
NU M RER CF MODES C ).........e..e. 31
NUMBER OF EOUA1TIONS PER BLOCK 124
NJUMBER OF SPECTRAL CURVES INPUT (NSC).......... 3
.NUMPFR OF MODAL TIME STEPS CNT)...oo............ 1100

.,NUMBER .,OF ,FOPCINqG FUI.CTIZMS (F)...... 3

EMPLOYING THE ABOVE PARAMETERS9THE FOLLOWING VALUES FOR MTOT

'AUW CVRE ARE ESTlATEO**.

MTOT CORE
(DECIMAL) (OCTAL)

RESPONSE SPECTRUM ANALYSIS...*.* 3223 006227
TIME HISTORY moOALo..o.......... 5642 013012
STRUCTURAL PLOTTING.w....e...... .4600 010770

CREATE OR READ RESTART TAPE.....' 1227 002313



TPIPE VERIFICATION Ni-TPIPE PO.~ AIE 25 AEN.1

NO0 D AL W EI G HT s uM m AR y

NAME

2
3

5
6
7
8

10

12
13

15
I E
.17
16
19
20
21

23

3 25,
25

27
28
29
3 0
31
32
33

35

37
38
39

340
41i

RE STR AINT
CODE

* 000000

1) 00000

* 000000

V09000

* 000000
0 )* 80 00

* 000000

* 0001000

* 000000

0 0 0 0 c

000000
0 0 0 00c0

* 0 00 000

* 000000
* 00C000

* 000000
OnZ*1 00000

A, 000000

x
TRANSLATION

0.000
0.000
0.0000

3835.020
210 7.039
1888.723
2275.123

0.000
2076.127

1526.2P0
9 38.952

15 22. 602
0.0000

Q .000
"940.;195

2941.277
0.000

2940.890
6q.000

2940.890
U.000

0.000

2ý940*.890
0.0000

2940. 890
C.000

294C.890

2937.b26
G.000

2904.955

4068.019
0*000
0.0000
0.0000

TRANSLATION.

-0.000
0.000
0.000

3835.020
2107.039
188 8. 723
2275.123

0.000
20 76. 127

*0.D00

938.952
1522.8 02

0.000
4294C.195

0.00,0
i2940.195

0,.ý.'000
2941.277

0 .0a00
294 0. 890

0.000
2940.890

0.000
2 940;. 69 0

0.000
29410.8,90

.0.000
2940.890

0. C0 0
.2940.890

* p937.-0 26

2904.955

4068.01 9
0.000
0.000ý
0.0000

z
TRANSLATION

0.000
0.000
0.000

.3835.020

2107. 039
1sEP-. 723
2275 .123

O .0.00
2 076.1l27

0.0 00
1526.280
938.952
1522#802

0.000
2940.195

0-000
2940.195

2941 .2177
0.000

2940a890
0.000

294 0. 890
0.000

f, ý2940.290ý
* 0.000

06000,
2940 .-396

0.000
2 9 4 0 .890

o .000
12937.026

0.000
.3977 .215
ý2904.955
A 498.073

0.000
0.0000
0.0000

1.

(I.

II

*(

I I I

PROBo #6 RAGILES . X2159 PAGE NO* 12
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TPIPE VERIFICATION N1-TPIPE. PROB# #6 RAGILES X2159 PAGE NO* 13

F RE9U E NC Y .0IýS TRI B UTIO-0N B Y G ROU P

) SUBSPICE NO. RDDEý
GROUP IN GROUP

LOWER FOUND UPPER BOUND
,HERTZ EI.GENV\ALUE HEfRTZ _E]r-ENVALUE

6.~250
12.500
17.678
25. 00 0
35.355
43 .30-1
50.000
61.237,
70.711
86.603

*1 542E404
.6165E+04
.1234 E.05
.2 467 E+05
.4 93SE. 06
.7402E+06
.9870E+05
wl480E+06
.19 74 E+06
.2 961E4 06

,12.500

.25.000

439301
50.90 00
6,1.237

.36*03
100.0000

.616?E,+04
.1234Z*05
.2467E'.05
.4935E+05
.7402E4.05
.9870E.0 15
.1460E:+06
.i94t-cr

LI, I 'I

U

2 'i

I . i



TPIPE VERIFICATION Nl-TPIPE POB 6 RGLSX25
PAGE NO. 14

F R E UE NC Y AN.4D C hV E R GE KC E D AT A -. S U BS PA C E I T ER A T10N

GROUP NO. ITERA- SHIFT
MODES TICNIS TFIGENVALUE

1 2 6 .385531E+04

2 4 4 .925275E.4B1

3 3 2 .185055E.05

4 4 .4 .370110E.05

5 3 4 .616850E.05

6 2 4 .863590E+05

7 4 3 .123370E+06

8 2 4 .1727180.06

9 4 6 .246740F+06

a 10 3 6 .345436E*06

MODE CIRCULAR
FREQUENCY
CRAD/SEC)

1 40.1577
2 62#7902

S3.4S70
91.0118
96.3[136

109.9549

119o9495
123.;3C03
134 .6909

160*3e41
187.6699
197.8314
201.1307

228.5C78
257.4953
259.9282

17 297.7860
1s 312.6944

314.*9452
332.5716
.357.5093
367.6187

23 423.9102
ý24 442.7192

473.7997
497o5207
507.3144
541.0007

554o6855
582.6791
624.2S99

FREQUENCY
(liz)

PERIOD FREPUENCY
(SEC) TOLERANCE

6#3913 .1565' *3246E-08
9.9934 .1001 0.

13.2746
14 .14 50
15.3272
17e4999

19.09 06
19.6239
21.4367

28.7090
29.8686
31.4-858
32.0 109

36 .3681
40.9817
41.3689

*V 753
.0690
.0652
00571

.0524
*V510
.0466

.0348

.0335

.031b
*0312

.0275

.0244
.0242

@1506E-12
*4779E-12

0.
*5956E-Da

.3135E-09
*9247E-11
*3020E-08

08494E-09
98376E-11
.51440-10
*1509E-08

.101300-10

*3155E-10

47.3941+ .0211 .99770-13
14907C69 .0231 *1236E-07

50.1251

56.8994
58.5C83

*0200
.r,189
.0176
.n171

92817E-12
.98520-12
02343E-10
.2129E-D7

67.4674 .0,148 .72040-12
70*4609 .0142 *2964E-07

75.4076
79.1829
50.7416
86.1029

88o2809
92,7363
99.3538

.0133

.0126

.0124
90116

.0113

.0108
00101

*2489E-13
0.
016 09E0-13
*6770E-07

.6054E-13
0.
*7831E-D7

MODE
TrLERANCE

*161&E-04
92613E-09

*5895E-01
*4843E-07
.1064E-09
01097E-04

*1919E-05
*3073E-06
*4397E-06

*3210'--05
91134E-06
o3325E-06
*2369E-05

.53440-06
*1608E-05
o4589---06

//K *C//
2

.47350.04
.1105E+05

.1750E.05

.2064E+05

.2462E*05

.3237E+05

&3951E*05
*43230.05
.48530+05

.93290.05
0 93 69E0.05

.10 ABE.06

91423E+06
.1 880E.06
*1873E+06

*6727E-08 .2506E+06
.11470-04 *2654E+06

96157E-07
*5133E-07
.1221E-06
99481E-05

036820-07
.2405E-04

*1076E-07
.41390-10
.115C0-US
.52480-04

93683E-07
.7663E-11
*3915E-04

.2 719E+ 06

.2925E+06
.36140.06
.37720.06

.49230.06

.52910.06

.6059E+06
96623E+06
.6627E+06
.76850.06

.69730.06

.94460.06,

.1073E+07

//K,*V-E IG

MAX

K'9 OF
.MAX NORM

*3043E-01 -. 1371E.01
.1647E-05 -*1647E-05

.4911E-03
*4700-0-03
.1275E-05
.1651E+00

*4187E-01
*5993E-0 2
*1276E-01

.1585E+00
*4116E-02
.16100-01
.1382E+00

*2567E-01
.1063E+00
*3247E-01

-. 1211E.04
-. 8583E*03
-. 12750-05
-o4898E.04

-.4 0290. 03
-. 11690.03
-.3477E.&04

-. 1977E.04
-. 1882E+04

.1706E+04
-. 2237E.05

-. 38268E.05
.5545E.05
.5981E+04

*7914E-03 -. 28100.04
.1407E+01 .3006E+05

*6463E-02
*6636E-0 2
.16980-01
.13 76E0.01

.30540.05
-. 1291E.06
-. 1005E.05
.7265E.05

*7884E-02 .2722E+05
.54980.01 -. 1721E+05

.18310-02

.15440-04
92263E-0 3
.1192E+02

01403E-01
942950-05
.1706E+02

-. 43690.04
&1544E-04

-. 4644E+05
-. 34710.05

-.37610.05
.4295E-05
.46960. 05

PROB. #6 RAGILES X2159
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TPIPEr VERIFICA~TION N1-TPIPE PROB. #6 RAGILES X2159

GE NE RA L IZ ED M A SS RA TRI X

2 . 00 00 a

5 -.00000
6 *0 0 00.0
7 .00000
8 -00000
9 -3.D0 00

10 -. 000000
11 -. 0ac00
12 -. 130003
13 .00000
14 .0 000 0
1 5 .00000

1-7 0 30C'0

19 -. 00000

21 .000003

22 -. 0!500C0

23 .00000

25 -.000000

27 G.000D0
28 -. 00000
'29 .D0 000a
30 . 0 00 D
31 -. 00000

2
.000000

1 . 000o 00
-. 00000
-. c0l000

-0 0 0 0 0

-.0o000a
.000000
.0 co0 00
-.0GOOD0

-. 000000
-. 00000
*.C -0 a0
.009000
0C 0000

-. a0Doe
-. 000 000
-. 00000
-00p000
.0 C 0 Q

-.00000'ý,
.00000 r

-0 0 0 0 0:
-.06VOO0
-. 000 00

.000000
-*~00000.

3 . 4
-. 003000 .00000
-.00000 -.00000
1.00000 .000000
.000003 1.000000
.00000 -.000000

-.oo000'0 -00*0 ao0
.00000 -.00000

-.00000 .0000c
.000000 -.00000
.00000 -.00000V

-.00000 .00000
.00000 - .0 CP, )

-.00000 .00000
.00000 -. 00000
.C,0 0000 -. 006001

-.00000 .000000
.00000 -.00000D
.00000 -. 00000
.00000 -. 00000
.00000 -900000

-.00000 .00000
.00000' -. 000010

-. 00000 . .00000
-.003000 .00000
-.00000 .000000
-.0GO0000 * .000000-
.00000" -.000000

-.00000 .00000
.60o06 -.00800,
.o00000 -.DODGE)

-.000000 .00000

5

-. 000000

.0 00000
-. 00000
1.00000

-. 0 000 0
-00 0000
.0 000 0

-. 000*000
-.0 000 0

-. 000000
-. 00000
-00000O

-000000
.GD0 00 0

*.0 0 00 0

.40 000 0

.00000

.00000

.000000

-. 00000
-.00000
-. 00000

-.06000
I0 00 0

* 6

-. 00000
-.000000

-1000 000

.000000

.00000

.000000
-. 00000
.00 0 0 0

-000000
.00000

* .00000

.00300

.000000

.000000
- 00000O

.000 00

i -000000

* .00000

.000000

* -.00000

7
.aspo00
.000000
.00000

-.000000

1000000

1.00000
.000000
-000000
-.000000

.*00000
-. 00000
-.0 000 0
-. 00000

cr!.0000
.000000
.000000

-*DODDS
.00000

* .0:000
-. 00000

.000000

-. 00000

* 000000

.00000

.00000o

8
-. 000 000
-. 000000
-.000000
.000000
.00000

.000 000

1.00000

.000 00
-.000 00

.000 00
.00.0000
.000 000
*.0 0 0 0 0

-. 00000
-. 000000
-.000 000
.-000000
-. 0000D

.00 000
-. 000000

.000000

.00000

*-.009000

* 000000

.000000

9
.000 000
.000000
.0 00 000

.000000

.000 000

.00000o
1.00000

.00,0000
1.000 00
.000000

-. 00000

0 00 000
.0 00 00
-000000
-.0 00000
-. 000 00
.-000000

-.0 00000
-. 00000

.000 00
-.000000

.000000
I-000000

-. 00000

10000
-000000
.000 000
.00 0000
-.00 000

*- -000000
.00000

-. 600 000
I.00000

* .00000
1.00000

-000000
-000000
-.~.00000

0 1 .0000

.000 00
* 900000

.000000
-000000

-.000 00

-000000

-.-. 000000

- .9 . I

19
.9 £1

0 0
PAGE NO. 15
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G E N Eý R A L I Z E 0 H A S S R A Y R I X (CONTINUEDh)

11 12 13 14 15 16 17 18 19 20

2 -ooo -.0o 0oo c- 6oo .00000 -. 000600 -.00000 .000000 -. lý aaSD -00000 .000000 *OO
3 -. 000.00 -. 00000 -.00000 -0 0 0 00 .0 0 000 .000000 .00000 -600000 -. 00000 -.00000
43 iý - 0000 .cCC00 .00000 -.00000 -.00000 .00000 -. 00000 .900000 -a000DO0 .0000 00000
5 .098co -.000.00000 - .00000 -.00000 .oo0 C!0 00a -. 00000 -009000 -. 00000 -. 00000
5 .000000 -. 00000 -. 00000 .00000 -. 00000 .000000 -. 00000 .00000 .00000 .00000
6 -. )a00000 -. 00000 -. 00000 .000000 .000000 -. 00000 .00000 .00000 .00000 000000
a 000 -. 0 0000 -.00000 -.00000 -ic00 .0 c000 .000 -sv .00000D .00000 -. 00000 .000000

9 . u00000 .00000 .000 .000000- .0000 -Otl0 -03Z230 -0 )D000a -. 00000 -. 000000 -000000
10 . ,C 13 "0 w DD -. 0 13 -0 0000 -. 00000 000000 .00000 .00000 .00000 -. 00000o .00000

1 1.vEl0 Z 0 .0000 .r 00Q0 000 .000000 - .n0L,0000 -. 09000 -. 00000 -. 00000 .00000 -. 000000
12 . O0000 1.000000 Ot.Le0 .0c000 -. 00000 B0000o -. 00000 -. 00000 .00000 .00000
13 .00000 .00000 1.00000 .00000 -. 00000 400000 -. 00000 000000 -. 00000 .00000
I k . r0 0 D, .00c00."a . .0llan 1.00000) .00000 -.099va .00000 -. 00000 .00000 .00000
15 .0 0 000 -. 00000 -. 00000 .00,000 1.00000 .00000 -. 000006 000000 -. 0000co -000000
36 -. 00000 .000000 .0Oooc -. 00000 .00000' 1.00000 000000 -000000 .00000 .00000
2.7 -. 000c00 -. 000Z00 - .",10000D .cr0000ý i r-.0s0:0n %G030 1ýacn00 .000000 .00000 -. 003000
Is -.00000', -00000 00000 -. 00000 Xclcoo -.000003 .,a0U0000 1.0 0 0 00 .00000 .00000
19 .00000, 600000 -. 00000 '.00000 -. 00000 .00000 .00000 .00000 1.00000 -000000
20 -0 0000 030000 .0 000)0 -000030 -.0 0 0 0 0 0 0 000 -000000 .00000' -. 00000 1.00000
21 .00000 .0 00 00 .00000 -000000 .000010 -.00000 ýB c fl000 -0000 -00000 .00000
22 .00000 -00000 -.000000 -. 0 000.00000 -.00000 .000000 eoo -*0 0 00 0 -. 00000 .00000
23 -0 ý ,000 .00000 ..000 .1 0 ,20 V 0 -.00000 .00000 1;00 0 00 -. 00001 -000000 -000000

.00t0occ -.. 00000 .00000 -.00000' -.50000 -.00000 .00351' .00000 .00000
25 .00000 .00000 .00000 -e00000 .00000 -e00000 -. 00000 .00000 .*00000 o00000
26 .00000 -. 00000 -. 00000 .0 C000 -.00000 -. V0 00a -. 00000 .00000 .600000 .00000o
27' .0G0 000 -. 00000 -. ,00000 -. 00000 o00000 -.00000 -.00000 e00000 -. 00000 .00000o
28z .00000 -.000)0C)0, W V. 0 0000 -.00000 '.00000' -.00000 -o.00000 .00000 -. 00000 -. 00d00
29' -0 t00(30 .00000, .- 00000 -0 0 000 .00000 e-00000 -. 00000o .00000 .00000 .00000
30' -. 000001 '-00000 w 0 0000 -0 0 000 .0 000 0 .000 -00000 o. Oioo0 0000 .00000 .00 000
31ý w-00000, -o.00000 -.- 0Ooob -. 00000o -bcovtl -3DDa t. ai .00000 o .0 a000 -;'ao00a00

TPIPE VERIFICATIou, . NI-TPIPE PROfB* P6 RAGILES X2159 PAGE NO& 16



TPIPE, WER4IFICATICV. MI-TPIPE PR . EI$ 25PA 
. 1

G ENE RA LI ZE D

21
.00000O

-. 00000

-.00000

-. 000000
.00 000

-. 00000
-. 001 000

.000000
a.00000

-. 0Ir,Ooo

.00000

.00000
01.0 Vfl 030

-. 00000,
-. 00000

.000000

-. 000000

M A S S , H A T, R I, X. (CONTINUED)

22
C .0 0 0 00

.000 00
.0C000

-. 0,0 0 0
-, c 000

.00000O

.000 000
-. 0 0000

.00000
-. 00000

.00000
-. 00000
-. 000 000

..0D0 000

.00000
-. 000 00

.. 00000
-. 0 00 0 t
-. 00000

.00000
-. 00000
1.00000
-. 000000

.0 ! 00a
-. 000000
-900000
-. 00000
-. 000000
.0 000 0
.&C00 00
S0,0 000 0

23

-. 00000
-. 00000

-. 000000

.000000
-. 00000.

.000,00
-. 000000

.000000
*.00 000I

.*00000

.000000

.nOOOCO
-. 0000 0

.090000
10000.00
-.00001D
-. O000O0
-. 000000
-. 000000
-. 00000.

-. 000000

.000000
-0.0000M

24

.*00000
0.0 009 00
-0 00000
.00 C' 000
.0 00000

-.00000
-*0 00 00

.0 00000

-. 0 0),0 0 0
.0 0000
.00000D

-.0T 00 00
.000000

-. 001000
-. 000000
-00C l i0 00
.00001
.000000
.000 000
.000 000
*0 00 00

-. 0 00 00
1.000 000
.000001
.000010
.0 00001
-.0 00 01
.000031

-.0 00co0

25
-. 000000
-. 0 0000
-*.z0000

.0 D0000.a
.000000

-.0 00000
-.00000

.00 0000
-7000000
-. 000000

.00 00 0

.000000

.0c0300
- .00000

.0 0000,
-. 0 COOo0
-. 000000

& L3.3 00
-.00000
-.0 00000
-001.01D
-.00000
-. 00 000

.c00000
1.000000
-.000000
-. 000000
.00000ý

-. 0 00000'
.00000;

-".03080

26
-.000000
-. 0 0000
-. 000000*

.000000
-. 00 0000
-.000 00
.000000

.00000

.00000

.000000

-. D0D0D
0,300 00

-. 00000ý

-. 000000

-. 0 00 0
-. 00000

-. :DDB0
-. 000000

.000 01
-. 000000
1.00000

.0 00 00

.0 00 00

.400M00

271
-. 000000

-. 00000
.000000

-000000

.000 000
.00 0 00:

.*00000.

.00 0000
-. 000M0

-. 00000j
-. 000 00i

-. 000 00,

-. 000000
-. 00000,

-.02000ý
-090000

1.000000
-.00000
-. 000 00D
-. 00000,

10.00,0 00"

28
-.000 000

.000 00
-. 000 000

.000 000
-. 00 0000
-.000000

6000 00.

.000 00
-. 000 00

-0 0 0 0 0

.00000
-. 000 000
-. 000 000

a.DIn 00
-0 00 00!

-. 000000
a-9 3*3 a0
0 .0 0 00D

.0 00 0 0:
-0 0 0 0 1
.00 0009
.00 0 00a
.000 00

1.00000
.00 0000

- .0 0000i
000008;

.000000

.*00000

.000 000

.000 000
-.0 0000
.000 00

.0 0000

.0 00000
-. 00000
.00000o
.000 000
.0000 0
*0 00 00
*00000
0 00 00

-. 00 000
.00000
.000000
.0 00 00
.0 00 00
.00 00

-. 000 00
f.00003

.:0 0 00 0

.00 0000

.0 00000

.00 0000
1.000000
.0 00000
.00 0M0

30
.00 COo

-9000 00
*00 000

-. 000 000
-*00000

.0 0000

.000 000
-. 000000

.00 000

.00 000
-. 00 0000

.00 0000
.00 0D00

-. 00000
-.00 0000
.00 000

-. 000 000
.00 0000
'.00 0000
1*00000
.00 000
.00 000
'.000 000

-0 0 0001
'.000 00
-.00000
'.000 000

-. 00 0000
-.00 0000
1.000 000
-. 000000

FRDBGý06. R4GILES X2159 PAGE 10o, 1,7,



TPIP VERFICTIO~N1-TIPE PROBe CE6 RAGILES -X2159 
PEN. 1

G E N ER A L IZ E D

1
2
3
4
5
6

9

14
15
16
17
i8
19
20
21
22
213
24
25
26
27
28
29
30
31

N A S S R AT R I X (COUTIPLUED)

31
-. 000000
-. 00 000
-. 000000

.00000

.cc000
-. 00 000
-. 00 0000

.00000
-,00003
-. 00000

. 0 ý0 D
-. 00000
-. 00 000
-.00 0000
.00 000

-. 00000
-.00000o

.000 000
-. onoooo
-. 000 000
-. 000000
-. 00000
-ocrl000

.00000
-. 0DO00

*.00 00 0
-. 0Z)000

.00008
.0v000

-. 00000
1.00000

MA>YIMUM VALUE OF OFF
MODE SHAVE NU1F'2ER.*
ROW k'UiBER....eo...

DIALONAL TERMS
31
28

MAXrMUM ABSOLUTE DIFFERANCE BETWEEN
Is MDE SHAPE NUMBERoe 14

DIAGONAL AND I = 7054E1

*770E-04

TPIPE VERIFICATION Nl-TPIPE PACE NO* IS

o71054E-13



TPIPE VERIFICATION Ni-WPIPE PROB. 96 RAGILES X2159

R RE 0U ENCY E q 0R E ST IP1A TE S UHHA R Y S SU.8SP A CE I T ER A TION

CONDITIONING NUMB6ER =

PASE NO* 19

.2756SE+06

SUMM~ARY OF WARNINGS

-NONE-

- (



0
TPIPE VERIFICATION Nl-TPIPE .PROS* #6 RAITLES X2159 PASE: NO& 20

S P EC TR AL C U FVE D AT A

IDENT NUMB5ER *.*
CURVE TITLE ......o

CURVE TYPE ....

CURVE SCALE ...

#KLRf4ER OF PCOTUTS

PERIOD VS. ACCELERATION C
LlUEAR

POINT PERIOD ACCELERATION *.~COMMENT .**

9SECS) (G)

0.0000
.1249
.1250
.8990

2.0000

.1040

.2100
1.6 799
1.6799
.3499
.0700



S 0
TPIPEE VERF~IICATICTN. - ýl1-TrpiE

0
PROB* V6 1 AGILES'- X21593 PtýE 21

S P E, C. T R A L C U. R V E; D' k T A (CONTINUED)

IDENT NUMB8ER ooo
CURVE TITLE ...

CURVE TYPE ....

CU;'E SCALE- .,.

NUMBER 0OF POINTS

~PCTNT, PERIOD
-(SECS)

I .0003O

2 -.210
3. .210
4 .640
5 .4
6 2'.000

?EPIODO VS-..' ACtELERATION
L IXECA R

ACCELER AllOW' 9-*4COMENT "**

t.1900
.1900

*3.0797
*3.0797

.3701
:,*2800

J

$



TPIPE. VERIFICAITION, NI-TP,IPE PýROS*. 6 RAGJILES X2159 ;ý.PJJLPEN. 2ý2

S P, E CT. R A L C U R. Vý E D,- A; T, A, c~~I~JO

IDENT ?NJt',BER .... 3
;CURVJE TITLE ....
~CURVE TYPiE ... PERIpO vs., AppELE.R#YjQN
CURVE SCALE .... L11'JEAR
'rUBR O F, PaiiiTS . 6

'POINT PERIOD 'ACCELERATION '*~COMMENT

(SECS) (G)

0 C Zth .1040
2 .124*9 .21002

3 1250 1.6799
.899t 1.6799

5 .90Co .3499
!6 2.0000 .0700



TPIPE- VERIFRCATIOV 71-TpIPE . 'ROB. 96 R&GILES X2159

M OD 0 A i P AR T I C I PATIO 0N .FCAC~itVQ, S

L ~MDDE
NUMBER

2
3
4
5
6

I, 7

10
11
12
V,
14
15

* 1,6
17
18
19
20
21

* 22
23
24

* 25
26
27
28
29
30
31

PARTICIPATION FACTORS
X DIR: Y.DIR Z DIR

oi .609- 5.977 .123'
5.761 -. 2001 2999 6
-Vi 560., ~.3.153 1.950

2.036 .100 -3.541
-3.312 .001 -7.383
-4.789 3.025 2.999

-1.373 i!-.020 .348
5.272 19796 -4.261
-. 559 .429 2*992ý0
.157 61.778 -. 9
*951 .89 1.068

1.045 -0137 1 .526.,,
-1.943 -. 11l2 19564-
-3.199 *'1.092 1.961JL.

.002 .615 -.00 3
.743 1.711. -1.778

1.393 4.444 .383
-10404 2.162 -. 158

-. 002 *513 -1.092
-. 863 2.135 -. 352

.173 -2.132 -. 091
-. 617 .795 -1.389

.504 .302 -. 066
-o489 -. 101 .277
-. 870 -1.095 .892
.951 *114 9646
.716 -. 217 .914

1*405 1.393 -9697
.406 .343 -. 221
.79S .162 -. 029

0
PASE,ý X0 wý, . 23ý



TPIPE VERIFICATION NI-TPIPE PROS* 96 RAGILES X2`159

R E SPON S E S P E C T R U M A N 'A IS

TITLE.*. ..
FILE LBL........
SPECTRAL CURVES

CURVE SCALE FACTORS

1.000
1.0000

SPECTRA COPB5%ATION CODE,.
M~ODE COMEPINATION CODE.*.**.
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION.***
HO'RIZONlTAL .ACCELERAEI0N..

SAVE RESULTS PARAMETERe....

V/ECTORIAL SUMH
VECTORIAL SUM

0
0**
0:

0
PAGE NO -j24



0
TPIPE VERIFICATION

A P PLI ED s P

FREQUENCY PERIOD
NUMBER .(SEC)

1 .156

2 .0

3 9075

4 0669

5 .065

6 .057

7 .052

8 o05i

9 .047

&10 .035

11 0033

12 C632

13 .031

14 .027

15 .024

16 .024

17 .021

1s .020

19 .020

20 *019

21 .018

N1-TPIPE

ECTRAL

ZONE
NUM8ER

1

I

1

1

1

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1

1

PROB.

A c

#6

C EL

X TRAMS

1.680

.189

*168

.163

.159

.152

*148

*147

.144

9134

*132

*131

*231

9127

9125

*125

*122

*121

. 121

.120

.119

RAGILES X2159

E R AT 1ION S u M A RY

SPECTRAL ACCELERATIONS
Y TkAS Z TRAIUS XX ROT

.190 1.68*0

.190 0189

.190 .168

*190 *163

*190 .159

.190 .152

.191) e1418

*190 e147

.190 .4

.190 .134

*190 .132

*190 9131

.190 -*131

.190 .127

0190 &125

.190 .125

.190 s122

*190 .121

019a *121L

0190 a120

.190 .119

PAGE NO* 25

Uy ROT' ZZ ROT



0
TPIPE VERIFICATION

A ?P L IED S P

FREQUENCY PERIOD
NP¶BER .(SEC)

22 *017

23 .015

24 .014

25 .013

26 .013

?7 9012

28* b12

29 .011

30 .011

31 .010

Ni-TPIPE

E CT R AL

ZONE
MU?'BER

PROS.

4 c

#6

C E L

X TRANS

0119

.117

.116

*115

.115

.115

.114

.114

s113

.113

RAGILES X2159

E R A r 1 0 M~ S U ff ff A, R Y(CONTINUEO)

SPECTRAL ACCELERATIONS (G)
Y TRANS Z TRANS XX ROT YY ROT

.190 .119

.196 .117

.190 .116

.190 .115

*190 9115

.190 .115

.190 0114

.190

*190

.190

PAGE MO. 26

ZZ ROT

.114

*113

*113

tf

" 4

it



0
TPIPE VERIFICATION Ni-TPIPE, PROB. 1#6

NOD A L A CCE L ERA TIO0N S

RAGILES X2159 iPTAE NO* 27

NODE

M 1 P

2
3

14

10

15

17

2ED

21

23
24

)25

27
28
29
30

32

34
35

)37
38
39

****ACCELEPATIONS****
X-GLOBAL

.0 00
. 000
.080
.119
. .187
.212
.189
.14 2
I 1,9

.099

.2 a

.153
.153
.164
0181
.17,9c
.189
.276
.164
.157
.167
.172
.170
.169
.1IIf7
.126
.160
.197
s231
.246
.252
*240
.218I
.2 76
0152
.1 Z2
.102
.101
6-395
& O0D
.000

Y-GLOBAL Z-GLZRAL

.000

.100

.105

.109

.112
..113
.115
.116
.116
.139
. 14 2
.194

.241

.249

.235

.193

.129

.r,7 3

.172
.268
.312
.269
.175
.096
.167
.199
*174
.106
.136
o175
.214
.263
.336
.3DD
.249
.140
.0 L2
.000
.000

(G)
.000
.0000
o086
.117
.171
.199
.202
.174
.146
.117
.117
.162
.161
0.1 S0
.222
.235
-221

.135

.128

.121
.118

&104
.102
*102

.103

.103
.101
.095
.088
.11-,0
.1 7

.167
.123
.093
.000
.0000

****THRESH~OLD
VERTICAL EXCEED

(G)
.000 YES
.001 YES
.097, YfS
.100 YES
.l105 YES
.109 YES
*112 YES
.113 YES
.115 YES
.116 YES
.116 YES
.13.9 YES
.142 YES
*194 YES
.2k1 YES
.249 YES
.235 YES
.153 YES
.129 YES
.073 Yr8S
.172 YES
.260 YES
.312 YES
-69 YES

.175 YES

.096 YES

.167 YES

.199 YES

.174 YES

.106 YES

.136 YES
o175 YE~S
.214 YES

.336

.300

.249

.140
&082
.0000

ACCELERATI ONS
HORIZO0NTAL

(G)

* 118

.291
.277
.225
.162
.153
9154
.222
.223
.244
.286
.302
.291
. 25 E
.228
.207
.210
.210
.214
.204
.193
.163
.189
.222
.253

.272

.256

.233

.186

.212

.195
*ISO
.133
6006

EXCEED

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YEFS
YES
YES
YES
YES
YES
YES
YES
.YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES

GLOBAL
*GLOPAL

GLOBAL
GLOBAL
GLt'B AL
GLOBAL
SI. 08AL
GLOBAL
GLOBAL
GLOBAL
I-LDEAL
GLOBAL
GLOB AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOEAkL
r-LORAL
GLOBAL
GLOBAL
GLOBAL
GLOBA L
rGLD5AL
FGLCE4L
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLC05&L
GLOBAL
NO'X-GLOBAL
G0OEAL

GLOBAL
!GLOBAL
.GLOBAL.
GLOBAL
GLOBAL
NON-GLOBAL

44

4

* '4

A

.1

p.

V
(
A,

4



PF035e 96 RAGIILES X2159
PASE It* 28

NOD A L D IS PL ActE E Nr S

NODE

2
3
4
5

7

10
11
12
[ 3
14
15
[6
17
.16
t 9
20
21
22
23
24

26
27
28

)~ 29
30
31
32
33
34
355
36
37

39
40
41

NODAL

C C: 3O

* 0000
.C:028
.CC47
* 0079
. 0090
.0080
.00-57
.C^137
*0025
.0025
o0 046
.I0C46
* 0052

.0062
*0061

*.0(,53
.0044
i.0039
* 0[44

-E*052

Ur,~037
OCC48

.0139
* 01S3

*.0214
... 0227
*.0220

C.196
*.0015
* 0122

.0074

OC.C56

.00000
* 00000

TRANSLATIONS
y

.0000
.0019
-0019
.0 019
.U020
.0020
.0020
*0020
.0 021
.0021
.0 034
.0035
.0059
.*0076,
.0082
.0075
.0056
,.0031
i.0008
.00 23
'.0037
.DZ)43
.0 0 36

.0013

.06034

.0648

.0036

.0020

.00130
,.0278
.0448
.0620
.0 779
.0689
ao580
.C262
60109
.00 00
.0000

z
.00DD
.000 0
.0024
.0043
.0076
.0o088
*0079
.0056
.0033
.0013
.0012
.0044
ý.0045

*.0069
GC9006

.0092
00088
&G3.076
' .0060

- '0046
* .0039
.0036
* 0034
o0033
.0 032
.00O33
'.0035
lo'00,36
o0036
o0033
(.0031
.00029

-. 0031
'.0166
.0073
.0145

-. 0129
- .C076
* C052

- .000 0
-. 0000

xx
.000cr000
.0000000
.0 00052
.000049
.000030
.0 06009
.000025
.0 00 042
.000049
.0 00 051
.0 00051
.000045
.000044
.000042
.000G42
*0 00044
.000047
.000L,50
*0 00 048
o000041
.000031
.000019
.000012
9000D19

.000027

.0 D'Z 0 32

.0 0U0029

.000002

.000052

.00.0132

.000212

.000268

.000D302
.0 001 01i
.000320
.000240
o000232
.000205
.00~167
.0 000 0
.0001o

NODAL ROTATIONS

.0000000

..v00051
*000051
.000050
0000051
-0000 5 2
.000053
.000055
.000056
.000057
.000050
.000050
o00O0041
.000325
-00 0011
.000021
.000036
.000043
.000041
.000031
.000020
.000015
.000028
.C003647
1.000069
.000 084
.00 0083
.000066

.00 0018
'.00:3035
.0000,62
.-000082
.00 0n92
.000052
.000063
'.000C78
-.C00076
.000001
.000001

zz

0000047
.000045
o000027
.00 0005
.000026
.00 0042
0000047
0000048
.00 0048
,.000CV54
.000054
.000049
.000037
.000024
.0C0016
.0051,321
.00CO26
.000027
.000C02'5
.00 0213
o000023
.000028
.03C035
.0 004 3
.000,051
.00 0056
.003060
.000065
.00 0067
won 0r6 0
o. J0004 5
s000'303
.000022
.00V278
o00 0293
.000311
.or000 3V5
.000002
.0000b,02

COORDINATE
SYSTEM~

GLOBAL
GLOBAL
6 LOB AL
GLOBAL
GL03AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
.GLOBAL
GLOBAL
GLOBAL

*GLOBAL
GLC3AL

*GLOBAL
'GLOBAL

G-LOBAL
'G L oBAL'

G L GLO3BAL
ZLOBAL
GLOBAL
'GLOBAL
GLOBAL
GLOBAL
GLOBAL:
GLOBAL
G LOBA L
G LO B AL'
G LO BAL
GLOB AL'
GLOBAL'
GLOBAL

NOtV-GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLO3AL'
GLOBALý

'GLOBAL

N0og-GLOBAL'

S
TPIPE VERIFICATICV VI-TPIPE

'p

Ij

t
V

.4

.4

ii



0
TPIPEE VER!:FICATION N1-TPIPE

P IP E M

PIPE PIPE
~N. TYPE

2 "CUPV
2 * CURV
2 * CURV

.13

3*

4*

* 54

)C

7.

9*

10 w

I1 * CUPV
11 * CLEFY
11 & CURV

1I
)12*

13
13

14
14*

E M BER

NODAL PT

1 -1
2 -J

2 -I
-C

3 -J

4-1
S. -1

5 -I

7 -J

5 -1

9 -1

6 -1

7-.1

72 -J

12 -1

18 -I

2. -1

14 -J

14 -1

12 -1

PROB. fl6 RAGILES X2159

S T R E S S E S.

SECTION LOCAL X
OEFSr? 5P FC E

837.27
837-27

837.27
1520136
2014w25

2014.25
2C14,25

1670.80
1670.80

1421.10
1481.10

1312.38
1312.38

1120.30
1 12C.30

1120.30
1120.30

963.92
9,63.92

563.92
963.92

E-71 3 8
24815.73
1723.63

1599.*12
1599.12

1382.22
1382.22

1352.96
1352.96

LOCAL Y
FUP4CE

2014.25
2014 .25

2014s.25
1564.21
837o27

964.13
9384.13

563 .60
563.60

213.58
213 .58

272.33
272.33

673.26
673.26

673.26
673.26

863.44
663.44

le92918
1892.18

1723. 63
1229.20
871 .38

783.54
783.54

661 .42
661o.42

661.42
661o.42

PAGE NO* 29

LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
FCRCE

984.13
984 .13

984 .13
984 .13
984.13

837.27
837.27

557.55
557.55

329.03
329.03

258.53
258.53

573.69
573.691

573.69
573 .69

776.37
776.37

774 .73
774.73

769.25
769 .25
769 .25

F 40 .02
648.02

540.58
540.58

610.12
610 .12

K0~q!N T

51315.54
51315.54

51315.54
27317.16
15999 .44

15999.44
15999.44

15999.44
15999.44

15999.44
15999.44

15999.44
15999.44

15999.44
159399.4l

15999.44
155999.44

15999.44
15999.44

15599.44
151999.4 4

15999.44
18076.3 1
18252.79

19252.79
18252.79

17973.10
17973.10

15769.42
15769.42

" 014 NT

39755.14
3F.6 49.32

36649).32
30808.35

963S .52

31326.90
49455.02

49455.*02
81178.67

8117B.67
95135.78

95135.78
85619.31

85619.31
50236.4is

50236.46
29489o87

29489.87
29920.32

29920.32
27917.45

34447.-11
11676*57
25622.83

25822833
28217.11

28217.11*
56255.84

56255.84
90503o07

MDMELUr

71991.34
69853*24

69853.24
22399.71
31 326993

963 8.52
32619.81

32619.81
78143.17

79143 .17
92667.00

92667.00
79532.09

79502.09
46319.25

4601 9.23
39775.53

3 9775.58
63227.03

63227.03
58724.55

55148.47
26664.79
3D881.40

30851.40
30962.51

31125.70
48846.27

49601 .58
8340 7.50

STRESS

175.72
172 .03

364.17
179.87
139.96

66.11
111.24

111e24#
206.30

206.30
242.48

242.48
213.77

213.77
126.36

126.86
94.33

94.33
130.07

130.07
121 .38

256.95
132.08
169.61

80.12
82.83

82.33
138.93

138e93
224.92

FACrR

1.000
1.00

2.82
2 .82
2.32

1.00
1.000

1.00
1.000

1.00
1.00

1.000
1.00

1.000
1.00

1.000
1.00

1.00
1.000

1.00
1.000

2.82
2.82
2.B2

1l.0o
1.00

1o0o
1.000

1.000
1.000



0
TPIPE VERIFICATION N1-TPIPE

P IP E M

p I 'E PIPE
UIAWE TYPE:

0 15*
15 *

0 15
16

17 f

0 ~ 18
18

19*
19

20

21*
21

0 22
22

O ~23*
23*

24 *

25*
25*

§ 26 *t
26*

27*
27 *t

28*
23

0 29
29

E M8 E R

NODAL PT

15 -1
16 -J

16 -r
17 -~J

17 -1
18 -J

18 -1
19 -1

19 -1
20 -J

20 -1
21 -J

21 -1
22 -

22 -1
23 -J

23 -r
24 -1

24 -1
25 -J

25 -1
26 -J

26 -1
27 -J

27 -1
28 -J

28 -1
29 -J

29 -1
30 -J

S TR E

SE CTION
UZSCRZP

PROS* #~6 FACILES X2159

S S E S (CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

1034.94 273.16
1034.94 273.16

1031.o86 273.16
1031.86 273.16

946.81 707.56
946.81 707.56

991.90 707.56
991.90 707.56

1174.01 1000.62
1174.01 1000.62

873.54 967.51
873.54 967.51

847.59 531.75
847.59 531.75

838.70 .531.75
838.70 531.75

951.28 606.90
951.28 606.90

927.65 606.90
927.65 606.90

1090.70 1061.88
1090.70 1061.88

986.31 2069.53
966.31 2069.53

846.73 1976.46
846.73 1976.46

901.97 1976.46
901.97 1976.46

PAGE NO, 30

LOCAL Z LOCAL X
FORCE MOMENT

169.31 13466.53
169.31 13466.53

187.13 14205.75
187.13 14205.75

6-11.15 17605.17
671.15 17605.17

602.50 19695.40
602.50 19695.43

950.66 193FO.49
950.66 19380.49

679.94 16092.19
679.94 16092.19

401.88 12145.86
401.68 12145.86

420.10 9410.37
1$23.10 9410.37

479.64 11208.06
479.64 11208.06

523.89 16135.25
523.89 16135.25

868.16 21173.75
868.16 21178.75

1499.95 26028.78
1499.95 2602S.78

1142.21 21553.36
1142t21 21553.36

1099.11 8353.26
1099.11 8353.26

LOCAL Y'

86902 .46

669B2.46
87871 .36

37871.36
59252.7B

50252.78
22852.57

22852.57
42040.999

4204C.99
51455.35

51455.35
64690.401

64680.40

81839.68
82585.71

825B5.71
92800.93

92800.93
115649.63

115649.63
37017*.95

37D17.95
46424.62

46424.62
106913.23

LOCAL Z
RD ME toT

83810.13
81537.l0

81411.56
82322.00

81662.55
48262.62

47468.36
38217.61

38378.46
75026.04

75799.42
62276.68

63165.03
69620.95

70043.15
87818.49

87607.20
68127.34

67131.28
63286.20

51781.47
87554.97

86237.54
62600.22

642786oS
1671S1.72

168278.80
281499.01

824.44 2011.55 521.67 18867.77 106913.23 280990.17
824.44 2011.55 521.67 18867.77 131132.29 393375.09

SENDING
STRE0;

224.92
217o39

217.39
219.78

219978
130.29

130o 29
88026

88.26
159.81

159.81
149.31

149.31
173.66

173.66
218.27

218.27
195.13

195.13
205.70

205.70
265.73

265.73
140.02

140.02
316.30

316980
546*05

I N TE I
FACTR

1.000

1.000

1.000

1.00

1.000

1.000

1.00

1.00

1.00

1.000

1.00

1.00

1.000

1.00

1.00

1.000

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.000

1.000

1.00

546.05 1.000
752.43 1.00



0
TPIPE VERIFICATION Nl-TPIPE PRDB* X6 RAGILES X2159 PAGE NO& 31

P I P E

PIPE PIPE
NAM:. TYPE

39*

31*
31*

32

33
33

34
3z

35 * CURV
35 * CuFpv
35 * CURV

36 *

36 *

37 *

3s

39 * CR

39 * CURV
39 * CURV

40k
40 *

E M BER

NODAL PT
NAME-END

30 -1
3! -1

31 -1
32 -J

32 -1
33 -J

33 -I
34 -J

34 -1
35 -J

35 -1
-C

36 -J

36 -1
37 -J

37 -1
38 -J

38-

39 -J

-C
40 -J

40 -1
41 -J

S TR E SS E~

SECTION
DESCRIP

S(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

852.60 1987.09
852.60 19e7.09

747.85 1783943
747.85 1783.43

724.94 1783.43
724.94 1783.43

664.61 1251978
664.61 1251.78

473.20, 1251.78
473.20 1251.78

577.45 1193.96
1111.46 723.63
1261.80 408.48

1317.16 917.98
1317.16 917.96

1364.33 1283.14
1364.33 1283.14,

1535,51 1729.36
1535.51 1729.36

1535.44 1729.36.
1615.47 1654.85
1729.36 1535.44

1729.36 1771&14
1729o36 1771.14

LOCAL Z LOCAL X LOCAL Y LOCAL Z BENDING INTEN
FORCE

474 .24
474 .20

470.92
470.92

505.48
505.48

985 .8i
985.81

992.87
992.87

180 .30
180D.30
180 .30

638.25
638.25

840.40
84C. 40

1185.23
1185.23

1185.32
1185.32
1165.32

790.95
790.*95

MOMENT

52336648
52336.45

76120 .80
76120.80

90323o54
90320.54

94786.5B
947S6.5a

92269.85
9 22 69. 85

92275.32
11644.16
76223.19

76227.76
76221.76

76238.71
76235.71

76239o77
76239.77

76232o74
92736.71
95273.46

95273.46
95273.46

MOMENT

131132.29
150&3D.51

154630 .51
136463.48

1364 63 48
120079.02

120979.02
63861.32

83861.32
39360.097

107065.53
134V55.30
106261 .28

104211 .63
87127.01

87127.01
3 6 F75. v 7

36875.07
49112.49

49112.49
57247.23
78862.87

131562.37
131565 .56

MOMENT

390334 .27
276547.93

270967.69
167280.23

160060.15
59598.93

52204e75
30374.30

37327.87
107070.24

39360.07
751D9.61

104211.63

106258.00
78574.50

78563.88
t2915.72

42413.65
110705.33

110710.16
164162.19
194917.04

164022.40
164037.76

STRESS

752.43
582 *13

582.13
414.95

414.95
293.01

293.01
235.93

235.93
265.96

265o96
280.42
303.12

303.12
253.62

253.62
112.10

172.10
259.42

473.79
6529.33
764.25

345.3S
345039

FACTR

1.000
1.000

1.000

1.000
1.000

1.00

1.000

1.26
1.2

1.000
1.000

1.00
1.00

1.000
1.000

2.95
2.95
2.95

1.000
1.000

mt



S
TPWEIERIFICATIVN Nl-TP1IPE PROS* 16 RAGILES 'X2159

M A X IMUM P IP E ME M'BER. S TR ES S ES

Pasr NO. 32

PIPE
NAME

39 *

29 *

30 *

39 *

39 *

30 *

31

28 *

29*

39 *

NODAL PT
NAME-END

40-J

30-J

30-1

-C

-C

31-1

31-1

29-J

29-1

39-1

2-

3-

6-

7-

8-

9-

BENDING
STRESS(P SI)

764 .25

752o.43

752.43.

652 .35

652.35

582o.13

582 .13

546 .05

546.05

473.79



TP1DE VERIFICATION. Nl-TPIPE

0
P11OB. #6 RAGILES X2159 'PAGE Moo 33

P [PI NG SY S TEMK R E A CT1.OmS

) NODE
N4 ME

10
23
26
30
34
41

SUPPORT
ccODE

222222
2P2 000
222000
222000
2r. c0

20C000
222222

x
FORCE
9ý34 *13

246 8i.49
9373-. 03

2160.12
0.00

1185.73
1770.32

Y
FORCE

2014.25
0.00

1526.50
2600.06
3966.20

0.00
1729.36

z
FORCE
8 37.27

1287.98
1153.13
1.478o.86*

0.00
0.00

790072

x
MOMENT

71991.34
0.95
O .0 0D
0.000
.0000
0.000

131986.68

y
MOMEtNT

39755.14

0.00D
0.00

0.000
95273.46

z
MOMENT

51315.54
Deco
0.00
0.000
0.000
Deco

163990.54

COORDINATE
SYSTEM

GLOBAL
GLOBAL
SLOtLL

GLOBAL
GLOBAL

VON-GLOBAL
NON-GLOBAL

J,

:4

4'



BENCHMARK
PROBLEM 7

-11- B11205.20-11-



TPIPE VERIFICATION
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0
DATE 07/21/81

0000 00 00 011111111 Il12222222 22233 33333 3334444 444454555555r5556666666 666777777 777 78
123456 7890 1234567890 123456 78901234567890 1234567890 1234567890 123456 7890 1234567890

TPIPE VERIFICATION N1-TPIPE
TS I1 Y

13 55
10100

1
CO 1
CO 2
C03
30

C0 5
C06
70

Cos
C09
70

Cl 1
C12

2
6

11
16
31
41
46
71
81
86

111
121
126

0.000

01100
4
8

13
18
33
44
48
73
84
88

113
124
128

NONE

C02
C03
C04
30

C06
C07
55

C09
Cl 0
95

C12
C13
140

0. 000

PL7
2 2

1
6.
6.
6.
6.
4.
4.
4.
4.
4.
4.
4.
4.
4.
0.

PROB. #7 R
PIP7 TTTRAG

54 0
3 22 .01

*00.00
00 .
00.

*00.
.5 -141.
'5 -141.
.5 -92.94
.5 -279.
.5 -279.
.5 -230.94
.5 -417.
.5 -417.
.5 -368.94
.000

AGILES X2159

0
-12.
-12.
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04
-71.04

DWHEELE 8
1 1 386.4

8000
00.00

-60.
-60.

00.
-24.

-106.56
-106.56

-24.
-106.56
-106.56

00.
-106.68
-106.68

5 0. -12.

0. -36.

-38.04

-60.

0. -71.04 -36.

-21.960
-57.96

-117.

-141.
-141.

-122.46

-92.94
-92.94

-165.
-213.
-255.

-279.
-279.

-71.04
-71.04
-71.04

-71.04 -46.56
-71.04 -82.56

-71.04 -106.56

-91.08
-107.04
-71.04
-71.04
-71.04

-106.56
-106 .56

0.
0.
0.

-71.04 -46.56
-71.04 -82.56

-260.46 -71.04-0.6

CARD
NUMBER

ITIT

182.29966

145.30186

156. 10174

135.30182
85.69965 6
130. 59934

55 .80002 4
103. 8991

112. 0985

49 .200 312

86 .49950 4
81.10536
110. 5876 8

55 .800 024
130.59934

112.0985-106.56

DATE07/2/81 TIME 15.16.16.PAE 
1O

PAGE I OF 4 0



DATE 07A 31 TIME i5.16.16. 0PAGE 2 OF 4

0000000001 11111111122222222223333333333444 44444445555555555666666666677777777778 CARD
123456789.0123456789012345678901234567890 1234567890 1234567890 12345617890 1234567890 NUMBER

90 -230.94 -91.08 -106.56 49.200312 56
95 -230.94 -107.04 -106.56 57
98 -259.08 -71.04 0. 58

100 -263.04 -71.04 0. 59
105 -315. -71.04 0. 74.799312 60
110 -375. -71.04 0. 72.399768 61
111 62
113 63
115 -417. -71.04 -18.12 72.399768 64
120 -417. -71.04 -78.12 121.19822 65
121 66
124 67
125 -398.46 -71.04 -0.8114.8999 68
126 69
128 70
130 -368.94 -91.08 -106.68 49.200312 71
140 -368.94 -107.04 -106.68 72

1 1 140 73
FLEX 74

10 RR .16EO1 75
40 RR .1OEO1 76
80 RR .1OEO1 77

120 RR I1OEOI 78
20 RR I1OEIO 79

110 RR I1OEIO 80
55 RR I1OE IORR .1OE1ORR .1 OE1ORR l1OE12RR I1OE 12RR .1 CE12 81
65 RR I1OE1IORR .1OE1ORR l1OE1ORR .1OE12RR I1OE 12RR .10OE12 82
95 RR o IOE1IORR o 1.OE1IORR .LOE1ORR l1OE12RR I1OE 12RR .1 CE12 83

END 84
1 27.0E06 85
2 81 0E06 86
1 4.500 .3370 0.0 87

2 3.500 .3000 0.0 88
1 1 2 1 1 89
2 2 4 COl 90
3 4 5 91
4 5 6 2 92
5 6 8 1 C02 93
6 8 10 94
7 10 11 95
8 11 13 C03 96
9 13 15 97

10 15 16 98
11 16 18 C04 99
12 18 20 2 100
13 20 25 1 101
14 25 30 102
15 30 31 2 103
16 31 33 (05 104
17 33 35 105
18 35 40 106
19 40 41 107
20 41 44 (06 108
21 q44 45 2 109
22 145 46 1 110



DATE 07/21/81 PAGE 3 OF 4 0TIME 15-16.16.

0000 00 0001111111111222 2222 2223333333 3334 4444444 44555555555 56666666 666777777777 78
1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 123456 78901234567F90

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

1
.1000E-01
.1000E400
.3100 E+00
.3500E+00
.5000E+00
.5800 E+00
.9050E.00
.9000 E+00
. 1000 E+01
.1100 E+01
* 12 00 E.01

2
* 1000 E-01
* 1000E* 00
.2200 E+00
.3200E*00
.3700E+00
.4 200 E+00
.52 00 E*00
.6000 E+00
.70 00 E+00
.8000 E+00

46 48
48 50
50 55
30 60
60 65
65 70
70 71
71 73
73 75
75 80
80 81
81 84
84 85
85 86
86 88
88 90
90 95
70 98
98 100

100 105
105 110
110 111
111 113
113 115
115 120
120 121
121 124
124 125
125 126
126 128
128 130
130 140

11
"1300E.00

" 1300E+00
"1650E+01
.350OE+ 00
.5500E+00
.1900E+01
.1700E+01
.4500E+00
"1800E+00

" 1000E.00
.700 OE-O 1

11
.200OE. 00
.2000ED00
.3000E+00
.1000E401
.2150E+01
- 2150E+01
.2550E+01
.6000E+0 0
.3000E+00
.200OE+ 00

C1 3

CARD
NUMBER

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165



DATE 07/21/81 TIME 15.16.16. PAGE 4 OF4

0000000001 111111111222222222233333333334 444444445555555555666666666677777777778 CARD
1234567890123456789012345678901234567890 1234567890 1234567890 123456 78901234567890 NUMBER

.1100E+01 * 1200E.00 166
3 11 167

.1000E-01 . 1300E+00 168

.1000 E+00 . 1300E+00 169

.3100E+00 .1650E+01 170

.3500E+00 * 3500E400 171

.5000E+00 .5500E.oo 172

.5800E+00 * 1900E*01 173

.8050E+00 .1700E+01 174

.9000E+00 . 4500E+00 175

.1000E+-01 . 1800E+00 176

.1100E+01 * 1000E+00 177

.1200E+01 *7000E-01 178
D 1 2 3 1.0 1.0 1.0 GM 179
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TPIPE VERIFICATION NI-TPIPE
TSI 1 Y NONE

PROB. #7
PLTPI P7

RAGILrS X2159
TTTRAG 441

PAGE NO.
0 6HEFLER

P ROG R AM CO0N TRO0L I N FOR MA TIO0N

PIPING SYSTEM GEOMETRY DEFINITION

NUMBER OF CONTROL POINTS............................ 13
NUMBER OF NODAL POINTS...............................55
NUMBER OF NONGLOBAL COORDINATE SYSTEMS............0
NUMBER OF ADDITIONAL SUPPORT TYPES................. 0
NUMBER OF MATERIAL PROPERTY TYPES................. .2
NUMBER OF PIPE CROSS SECTION TYPES.................2
NUMBER OF SPECIAL, COMPONENT CROSS SECTIONS.. 0
NUMBER OF PIPE MEMBERS ..................... 5
NUMBER OF SPECIAL CONNECTIONS...................... .0
NUMBER OF SPECIAL COMPONENTS ................ 0
NUMBER OF DYNAMIC SPRIN GS....................... 0
NUMBER OF MULTIPLE EXCITATION ZONES................0
UNITS OF LENGTH AND WEIGHT...................... CONSISTENT
GRAVITY*.........................................o....386.40
NODAL POINT COORDINATE CHECK OPTION................NO

PROBLEM DEFINITION

EXECUTION MODE= 101000
I= STRUCTURAL DEFINITION IS FROM DATA CARDS
0= NORMAL DATA CHECKING RUN
I= ANALYSIS REQUESTED
0= NO STRUCTURAL PLOTTING REQUESTED
0= NO POSIPROCESSING REQUESTED
0= NO THERMAL TRANSIENT RESPONSE EXECUTION REQUESTED

ANALYSIS TYPES(01100) REQUESTED

FREQUENCY ANALYSIS
MAXIMUM NUMBER OF MODES REQUESTED.........
NUMBER OF SPRING SUPPORTS IN DYNAM MODEL
MINIMUM PERIOD OF HIGHEST MODE(SEC)...
MAXIMUM FREQUENCY FOR MODE PRINTOUT(HZ).

RESPONSE SPECTRUM ANALYSIS
NUMBER OF SPECTRAL CURVES TO BE INPUT...
NUMBER OF RESPONSE SPECTRUM LOAD CASES..

PROGRAM STORAGE...................... 8000

RESTART TAPE GENERATION OPTION.. NONE REQUESTED

22
0

.0100
0 .0

3
1



TPIPE VERIFICATION N1-TPIPE PROD. #7 RAGILES X2 15 9 PAGE NO. 2

CO0NTIRO0L POI N T SP EC IF IC A TIO N

CONTROL I-TAN *CURVE POINTS*
NAME POINT I-END .J-ENO

J-TAN
POINT

CURVE ***a***** COORDINATES **** COMMENT
RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL

6.000
6.000
6.000
6.000
4.500
4.500
4.500
4.500
4.500
4.500
4.500
4.500
4.500

0.00
0.00
0.00
0.00

-141 .00
-141 .00
-92.*94

-279.00
-279.*00
-230.94
-417.00
-417.00
-368.94

-12.0 0
-12.0 0
-71.04
-71.*04
-71.*04
-71.04
-71.*0 4
-71.*04
-71.04
-71.*04
-71.*0 4
-71.*04
-71.04

0.00
-60.*00
-60.*00

0.00
-24.*00

-106.56
-106.*56

-24.*00
-106.56
-106.56

0.00
-106o*68
-106. 68



TPIPE VERIFICATION NI-IPIPE PO3 i RGLS X19PG O

NOD A L POI N T D EF IN I TIO0N

NODAL NODE ***~*COORDINATES *.. LUMPED DATA COMMPENT
POINT NAME X-GLO8AL Y-GLOETAL Z-GLOBAL WEIGHT SOURCE

1 1 * 0.00 0.00 0.00 0.0 INPT
2 2 * 0.00 -6.00 0.00 0.0 CP
3 4 * 0.00 -12.00 -6.00 0.0 CP
4 5 * 0.00 -12.00 -38.04 182.3 INPT
5 6 * 0.00 -12.00 -54.00 0.0 CP
6 8 * 0.00 -18.00 -60.00 0. 0 CP
7 10 * 0.00 -36.00 -60.00 145.3 INPT
8 11 * 0.00 -65.04 -60.00 0.0 CP
9 13 * 0.00 -71.04 -54.00 0.0 CP

10 15 * 0.00 -71.04 -36.00 156.1 INPT
11 16 * 0.00 -71o04 -6.00 0.0 CP
12 18 * -6.00 -71.04 0.00 0.0 CR
13 20 * -21.96 -71.04 0.00 135.3 INPT
14 25 * -57.96 -71.04 0.00 85.7 INPT
15 30 * -117.00 -71.04 0.00 130.6 INPT
16 31 *-139.68 -71.04 -22.68 0.0 CP
17 33 * -141.00 -71.04 -25.86 0.0 CR
18 35 * -141.00 -71.04 -46.56 55.8 INPT
19 40 * -141.00 -71. 04 -82.56 103.9 INPT
20 41 * -141 .00 -71.04 -102.06 0. 0 CP
21 44 * -136.50 -71.04 -106.56 0.0 CP
22 45 *-122.46 -71.04 -106.56 112.1 INPT
23 16 * -97.44 -71.04 -106.56 0.0 CP
24 48 * -92.94 -75.54 -106.56 0. 0 CP
25 50 A -92.94 -91.08 -106.56 49.2 INPT
26 55 * -92.94 -107.04 -106.56 0. 0 INPT
27 60 * -165.00 -71.04 0.00 86.5 INPT
28 65 * -213.00 -71.04 0.00 81.1 INPT
29 70 * -255.00 -71.04 0.00 110.6 INPT
30 71 * -277.68 -71.04 -22.68 0.0 CP
31 73 *-279.00 -71.04 -25.86 0.0 CR
32 75 *-279.00 -71.04 -46.56 55.8 INPT
33 80 * -279.00 -71.04 -82.56 130.6 INPT
34 81 *-279.00 -71.04 -102.06 0. 0 CR
35 84 * -274.50 -71.04 -106.56 0. 0 CP
36 85 * -260.46 -71.04 -106.56 112.1 INPI
37 86 * -235.44 -71.04 -106.56 0.0 CR
38 88 *-230.94 -75.54 -106.56 0. 0 CR
39 90 * -230.94 -91.08 -106.56 49.2 INPT
40 95 * -230.94 -101.04 -106.56 0.0 INPT
41 98 * -259.08 -71.04 0.00 0. 0 INPI
42 100 * -263.04 -71.04 0.00 0.0 INPT
43 105 * -315.00 -71.04 0 .00 74.8 INPT
44 1 10 * -375.00 -71.04 0.00 72.4 INPT
45 111 * -412.50 -71.04 0.00 0. 0 CP
46 113 * -417.00 -71.04 -4.50 0.0 CP
47 115 * -417.00 -71.84 -18.12 72.4 INPT

PROB. #7 RAGILES X2159 PAGE NO. 3



TPIPE VERIFICATION NI-TPIPE PROB3. #l7 RAGILES X2159 PAGE NO. 4

N 0 D A L P 0 1 N T D E F I N I T 1 0 N (CONTINUED)

******** COORDINATES *****~**

X-GLOBAL Y-GLOB3AL Z-GLOBAL

-417.00
-417.00
-412.50
-398.*46
-373.*44
-368.*94
-368.*94
-368.*94

-71.*04
-71.04
-71,.04
-71.*04
-71.04
-75.*54
-91.08

-107.04

-78.*12
-102.18
-106.68
-106.68
-106.68
-106.68
-106.68
-106 .6A

LUMPED DATA
WEIGHT SOURCE

121.2
0. 0
0. 0

114.9
0. 0
0. 0

49.2
0.0

I NP T
CP
CP
I NP 7
CP
CP
I NP T
I NP T

NODAL NODE
POINT NAME

CO M PF NT



0
TPIPE VERIFICATION NI-TPIPE PROB. #7 RAGILES X2159 PAGE NO. 5

OR I T YP E LI BR AR Ys UP P

SUPPORT
TYPE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
4f3

***RESTRAINT CODES *k*-*

DYNA MI C

11 1JI1
111000
111000
111000
111000
111000
111000
111000
111000
111000
111000
111.000
111000
110000
110000
110000
110000
110000
110000
101000
101000
101000
101000
101000
101000
100000
100000
100000
100000

11000
11000
11000
11000
11000
11000
10000
10000
10000

1000
1000
1000
1000

0

GRAVITY

111I I111
111000
111000
110000
110000
1019000
100000
1 1000
11000
1 0000
10000

1000
0

11 0000
110000
100000

10000
10000

0
101000
100000

11000
10000

1000
0

110000
100000

10000
0

11000
11000
10000
10000,
19000

0
1 0000.
10000

0
11000
10000

1000
0

10000

COMMENT
THERMAL

111111
111000
101000
110000
100000
101000
100000

11000
1000

10000
0

1000
0

110000
100000
100000
10000

0
0

101000
100000

1000
0

1000
0

100000
100000

0
0

11000
1000

10000
0

1000
0

10000
0
0

1000
0

1000
0
0



TPIPE VERIFICATION Nl-TPIPE
0

PAGE NO. 6PROB. if7 RAGILES X2159

NOD0A L POI N T R ES TR AI NT SP EC IF IC AT I CN

SUPPORT **~~********.~*RESTRAINED NODAL POINTS * *.,*....**.**. * RESTRAINT CODES *** NO
TYPE 1 2 3 4 5 6 7 8 9 10 11 12 123 14 DYNAMIC GRAVITY THERMAL MOD

1 *140 * *

RESTRAINT SPECIFICATION. DEFAULT STIFFNESSES K(X),K(Y)tK(Z)= 1.0E13 K(XX) ,KCYY)*K?(ZZ)= 1.0E15

NODE RESTRAINT
NAME TYPE K(X)

RESTRAINT RESTRAITNT
TYPE K(Y) TYPE K(Z)

RESTRAINT
TYPE I<(XX)

RE STRAITNT
TYPE K(YY)

RESTRAITNT
TYPE K(ZZ)

*** RESTRAINT CODES *** NO
DYNAMIC GR AVITY THERMAL MOO

*TOEOI *

.10EOT *

.10E01 *

.10E01 *

.TOE10

.10E10 *

.10E10 * RR

.10E10 * RR

. I E1 0 * RR

.1OEIO * RR

.10E10 * RR

.1 2* R

.10E12 * RR

.10E12 *RR

.1 2* R

.10E12 * RR

.10E12 * RR

* 20000
* 20000
* 20000
* 20000
* 20000
* 20000

.10E12 * 222222

.10E12 * 222222

.10E12 * 222222

10 *
40 *

80 *

20 *
20 *
10 *
55 * RR
65 * RR
95 * RR

" RR
" RR
" RR
" RR
" RR
" RR
" RR
" RR
" RR

.1OE1O

.10E10

.1 OEIO

20000
20000
20000
20000
20000
20000
222222
222222
222222

20000
20000
20000
20000
20000
20000
222222
222222
222222



TPIPE VERIFICATION NI-TPIPE PROB. #7 RAGILES X2159

M A TER I AL P ROP E RT IE S

MATERIAL COLD ELASTIC PCISSONS THERMAL EXPANSION INTERNAL PIPE
NUMBER MODULUS RATIO COEFFICIENT PRESSURE

1 27000000.0 .300 0.000000000 0.0
2 81000000.0 .300 0.000000000 0.0

PAGE NO. 7

MEMBER
TEMPER ATURE

0.00
0.00

HOT ELASTIC COMMENT
MODULUS

27000000.0
81000000.0



0
TPIPE VERIFICATION

P I PE ME M PE

SECTION OUTSIDE
NUM8ER DIAMETER

1 4.500,
2 3.500

6
PNI - T I1 PEC

R C RO0S

WALL
THICKNESS

.3370

.3000

PROB3. #17 RAGILES X2159

S S E CTIO0N TY P ES

AXIAL SHEAR FLEXURAL
AREA AREA INERTIA

4.1 2.21 -9.6
3.02 1.52 3.9

0
PAGE NO. 8

INPUT WEIGHT/
FLEX IPILITY LENGTH

0.00
0.00

SECTION
DESCR IPTION



TPIPE VERIFICATION NI-TPIPE

P IP E M E M BER D AT A

MEMBER * NODE NAME * MAT
NAME I-END J-ENr) TYPE

PROB. 0f7 RAGILES X2159

SECT INTENS FACTOR
TYPE I-END J-END

REF
TEMP

PAGE NO. 9

RELEASE CCDE MEMBER CURVE ******* INTERSECTION ******* INTER MEMBER
I-END J-END LENGTH RADIUS X-GLOBAL Y-GLDBAL Z-GLOBAL ANGLE NUMBER

6.000

6.000

6.000

6.000

2
4
5
6
8

10
11
13
15
16
18
20
25
30
31
33
35
40
41
44
45
46
48
50
55
60
65
70
71
73
75
80
81
84
85
86
88
90
95
98

100
105
110
I111
113
115
120

1.000
1.496
1.000
1.000
1 .496
1 .000
1.000
1 .496
1.*000
1 .000
1.496
1.000
1.000
1.000
1.000
1.379
1 .000
1.000
1.000
1.379
1.000
1 .000
1.379
1.000
1.000
1.000
1 .000
1 .000
1.000
1.379
1.000
1.000
1 .000
1.379
1.o000
1.000
1.379
1.000
1.000
1 .000
1.000
1-*000
1 .000
1 .000
1.379
1.000
1 .000

1.000
1.496
1.000
1.000
1.496
1.000
1.000
1.496
1.000
1.000
1.496
1.00 0
1.000
1.000
1.000
1.379
1.00 0
1.000
1.000
1.379
1.000
1.00 0
1.379
1.000
1.000
1.000
1.000
1.000
1.000
1.379
1.000
1.000
1.000
1.379
1.000
1.000
1.379
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.379
1.000
1.000

70.0
70.0
70. 0
70.0
70.0
70.0
70.0
70. 0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.*0
70.0
70.0
70.0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70o0
70.0
70.0
70.0
70.0
70.0

6.00
9.42

32.04
15.96
9.42

18.00
29.04
9.42
16.00
30.00
9.42
15o96
36.00
59.04
32.08

20.*70
36.00
19.50
7.07

14. 04
25.02
7.07

15.*54
15.96
48.00
48.00
42.00
32 * 8
3.53

20.70
36.*00
19.50
7.07

14.04
25.*02

7.07
15.54
15.96
4.08
3.96

51.*96
60.*00
37.50
7.07

13.62
60.*00

4.500 -14

4.500 -14

4.500 _q

1
0.00 -12.00 0.00 90.000 2

3
4

0.00 -12.00 -60.00 90.000 5
6
7

0.00 -71.04 -60.00 90.000 8
9

10
0.00 -71.04 0.00 90.000 11

12
13
14
15

1.00 -71.04 -24.00 45.000 16
17
18
19

1.00 -71.04 -106.56 90.000 20
21
22

2.94 -71.04 -106.56 90.000 23
24
25
26
27
28
29

9.00 -71.04 -24.00 45.000 30
31
32
33

9.00 -71.04 -106.56 90.000 34
35
36

0.94 -71.04 -106.56 90.000 37
38
39
40
41
42
43
44

7.00 -71.04 0.00 90.000 45
46
47

4.500 -27

4.500 -27

4.500 -23

4.500 -41



WPIPE VERIFICATION NI-TPIPE
0

PAGE NO. 10PROB. #7 RAGILES X2159

P I P E M E M B E R D A T A (CONTINUED)

MEMBER * NODE NAME *
NAME I-END J-END

MAT SECT INTENS FACTOR
TYPE TYPE I-END J-END

REF
TEMP

RELEASE CCED
I-END J-END

MEMBER CURVE *~***** INTERSECTION **** INTER MEMBER
LENGTH RADIUS X-GLOBAL Y-GLOBAL Z-GLOBAL ANGLE NUMBER

4.500 -417.00

4.500 -368.94

-71.04 -106.68 90.000

-71.04 -106.68 90.000

1 .000
1.379
1 .000
1.000
1.379
1.000
1.000

1.000
1.379
1.000
1.00 0
1.379
1.000
1.000

70.0
70.0
70.0
70.0
70.0
70.0
70.*0

0 0
0 0

0 0
0 0
0 0
0 0

24.*06
7.07

14.04
25.02
7.07

15.54
15.96



0
IPIPE VERIFICATION NI-IPIPE PROB. #7 RAGILES X2159 PAGE NO. 1

M E MBE R L EN GT H - D IRE C TIO0N I N FOR M ATIO N

MEMBER
NA ME

1
2

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

CRCSS SECTION
DESCRIPTION

NODE
N AME

1
2
4
5
6
8
10
11
13
15
16
18
20
25
30
31
33
35
40
41
44
45
46
48
50
30
60
65
70
71
73
75
80
81
84
85
86
88
90
70
98

100
105

J NODE
NAME

2
4
5
6
8

10
11
13
15
16
18
20
25
30
31
33
35
40
41
44
45
46
48
50
55
60
65,
70
71
73
75
80
81
84
85
86
88
90
95
98

100
105
110

***DELTA
x
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-6.00
-15.96
-36.00
-59.04
-22.68
-1.32

0.00
0.00
0.00
4.50

14.04
25.02
4.50
0.00
0.00

-48.00
-48.00
-42.00
-22.68
-1.32

0.00
0.00
0.00
4.50

14.04
25.02

4.50
0.00
0.00

-4.08
-3.96

-51.*96
-60.00

MEMBER LENGTHS***
y z

-6.00 0.00
-6.00 -6. 00

0.00 -32.04
0.00 -15.96

-6.00 -6. 00
-18.00 0. 00
-29.04 0.00
-6.00 6.00

0.00 18.00
0.00 30.00
0.00 6.00
0.00 0. 00
0.00 0. 00
0.00 0. 00
0.00 -22.68
0.00 -3.18
0.00 -20.70
0.00 -36.00
0.00 -19.50
0.00 -4.50
0 .00 0.00
0.00 0. 00

-4.50 0. 00
-15.54 0. 00
-15.96 0.00

0.00 0. 00
0.00 0.00
0.00 0. 00
0.00 -22.68
0.00 -3.18
0.00 -20.70
0 .00 -36. 00
0.00 -19.50
0.00 -4.50
0.00 0. 00
0.00 0. 00

-4.50 0.00u
-15.54 0.00
-15.96 0.00o

0 .00 0. 00
0.00 0.00
0.00 0. 00
0.00 0.00



0
TPIPE VERIFICATION Nl-TPIPE

M E MBE R L EN GT H -

MEMBER
NA ME

4.5
'.6
4.7
4.8
'.9
50
51
52
53
5'.

0
PROB. Nf7 RAGILES X2159 PAGE NO. 12

0 1 R E C T 1 0 N I N FOR M AT IO0N (CONTINUED)

I NODE J NODE ***DELTA MEMBER LENGTHS***
NAME

110
111
113
115
120
121
12'.
125
126
128
130

NAME
I111
113
115
120
121
12'.
125
126
128
130
1'.0

-37.50

04.500
0.00
0.00

4.*50

25.02
4..50
0.00
0.00

0.00
O0.00
0.00
0 .00
0.00
0.00
0 .00
0.*00

-4..50

-15.54.
-15.96

0.00
-4.50

-13.62
-6D. 00
-24..06

-4.50
0.00
0. 00
0.00
0.00
0.00

CROSS SECTION
DESCRIPTION



TPIPE VERIFICATION NI-TPIPE PROB. #7 RAGILES X2159 PAGE NO. 13

F R EQU EN CY A N AL YS IS

OVERALL PROBLEM SIZE

TOTAL NUMBER OF EQUATIONS........................... 318
HALF BANDWIDTH OF STIFFNESS-.................... 2
NUMBER OF EQUATION BLOCKS ............ o...............3
NUMBER OF EQUATIONS PER BLOCK....................... 153
NUMBER OF MODES REQUIREO.(EST.)............o...-... .... 22
CUT-OFF FREQUENCY... o....................... o ... 1 I0o0.0
TOTAL MODES TO CUT-OFF FREQUENCY .......... o............0
NODAL WTo/GENo MASS PRINT CODE (MWPRNT)..............0

PRINT NODAL WT. SUMMARY AND GEN. MASS =0
SUPPRESS GEN. MASS PRINT 1
SUPPRESS NODAL WT. SUMMARY PRINT = 2
SUPPRESS BOTH OF ABOVE PRINTS =3

THE OUT OF CORE SUBSPACE ITERATION ALGORITHM WITH A MAXIMUM
ALLOWABLE NUMBER OF ITERATIONS PER GROUP OF 16 IS CHOSEN.
SUBSPACE ITERATION WAS USER REQUESTED.
AN IN CORE SOLUTION WOULD REQUIRE A VALUE OF ABOUT 16540
FOR *MTOT*.

STORAGE ESTIMATES

THE FOLLOWING CONTROL PARAMETERS ARE EITHER USER SUPPLIED OR
INTERNALLY ESTIMATED ARE USED TO CALCULATE ESTIMATES OF THE
MINIMUM VALUE OF *MTOT., THE PROGRAM STORAGE PARAMETER, AND
THE CORRESPONDING CORE FIELD LENGTH SPECIFICATION REQUIRED
FOR THE USERS JOB CARD...

NUMBER OF NODAL POINTS (NUMNP)........o.......o 55
NUMBER OF DYNAMIC NODAL RESTRAINTS (NODREA).o 12
NUMBER OF NON-GLOBAL NODES (NNG).. .................. 0
NUMBER OF MODES (NM).............. ............... 22
NUMBER OF EQUATIONS PER BLOCK (NEQB)............... 153
NUMBER OF SPECTRAL CURVES INPUT (NSC).........o......3
NUMBER OF MODAL TIME STEPS (NT)............ .......... 10
NUMBER OF FORCING FUNCTIONS (NFN) .... .o.............3

EMPLOYING THE ABOVE PARAMETERSTHE FOLLOWING VALUES FOR MIOT
AND CORE ARE ESTIMATED-.

MTOT CORE
(DECIMAL) (OCT AL)

RESPONSE SPECTRUM ANALYSIS... 3180 006154
TIME HISTORY MODAL-.......... . 4784 011260
STRUCTURAL PLOTTING.................356 010404
CREATE OR READ RESTART TAPE... 1540 003004.



TPIPE VERIFICATION NI-TPIPE PO.# AIE 25 AEN. 1

H T S UMM AR YNO0DA L

NODE
NAME

W E IG

RESTRAINT
.CODE

111111
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

x
TRANSLATION

0.*000
0.000
0.000

182.300
0.*000
0.*000

145 .302
0.*000
0.*000

156.102
0.000
0.000

135 .302
85.*700

130.599
0.*000
0.000

55.800
103. 899

0.*000
0.000

112.*099
0.000
0.000

49.200
0.000

86.500
81.105

110 .588
0.000
0.000

55.*800
130 .599

0.*000
0.*000

112.*099
0.*000
0.000

49.200
0 * 00
0.000
0.*000

74.*799
72. 400

0.000
0.000

72o*400

TRANSLATION

0.0 00
0.000
0.000

182.300
0.0 00
0.000

145.302
0.0 00
0.000

156.102
0.000
0.0 00

135.3 02
85. 700

130 .599
0.0 00
0.0 00

55.8 00
10 3.i899

0.000
0.000

112.0 99
0.0 00
0.000

49.2 00
0.0 00

86.500
81.*105

110.588
0.000
0.000

55.800
130 .599

0.0 00
0.000

112.0 99
0.0 00
0.0 00

49.200
0.0 00
0.000
0.0 00

74. 799
72.400
0.000
0.000

72.400

TRANSLATION

0.000
0.000
0.000

182.300
0.000
0.000

14~5.302
0.000
0.000

156.102
0.000
0.000

135.302
85.70 0

130.599
0.000
0.000

55.800
103.899

0.000
0 .000

1.12.099
0.000
0.000

49.200
0.000

86.500
81.105

110.588
0.000
0.000

55.800
130.599

0.000
0.000

112.099
0.000
0.000

49.200
0.000
0.000
0.000

74.799
72.400
0.000
0.000

72 .400

PROB. #7 RAGILES X2159 PAGE NO. 14
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N 0 D A L W E I G H T S U M M A R Y (CONTINUED)

x
TRANSLAT ION

121.*198
0.*000
0.000

114.*900
0.*000
0.*000

49. 200
0.*000

y
TRANSLATION

121. 198
0.000
0.000

114.900
0.0 00
0.000

49.200
0.000

z
TRANSLATION

121 .198
0.000
0.000

114.900
0.000
0 .000

49.200
0.000

NODE
NAME

RESTRAINT
CODE

000000
000000
000000
000000
000000
000000
000000
111111



TPIPE VERIFICATION N1-TPIPE PROB. 47 RAGILES X2159 PAGE NO. 16

F RE QU E NCY DI1S T R I BUTIO0N B y G ROU P

SUBSPACE NO. MODES
GROUP IN GROUP

LOWER BOUND
HERTZ EIGENVALUE

8.839
12.500
17.678
25.000
27. 951
35.355

. 7711iE+03

.3084#E+04

.6169E+04.

.1l234E+05

.2467E+05

.30 84E+05
* 4935E*05

UPPER BOUND
HERTZ EIGENVALUE

8.839
12.500
17 .678
25.000
27.951
35.355
50.000

.3084E+04'
.6 169E.O 4
.1I 234E+0 t
.2467E+0 5
.3 084E.0 5
.4935E*0 5
.9870E+0 5



TPIPE VERIFICATION NI-TPIPE PO.# AIE 25 AEN.1

F R EQU EN CY A ND CO0NV ER GE N CE D AT A - S U 8SP A CE ITE R A TIO N

GROUP NO. ITERA- SHIFT
MODES TIONS EIGENVALUE

1 3 7 .192766E+04

2 3 1 .462638E+04

3 3 4 .925275E+04

4 3 4 .185055E+05

5 3 3 .277583E+05

6 3 5 .400953E+05

4 .740220E*05

MODE CIRCULAR
FREQUENCY
(R AD/SE C)

3 1.6283
49.0887
51.4786

56.4073
58.5114
6 2. 1763

P3.0740
93.9774
94.6681

111.5567
114.4102
143.8879

15 7.2295
16 2.4529
169.2943

176.765 8
190.3831
221.2887

19 233.0911
20 267.7573
21 279.0928
22 302.1591

FREQUENCY PERIOD FREQUENCY
(HZ) (SEC) TOLERANCE

5.*0338
7.8127
8.1931

8.97 75
9.3124
9.*8957

13.2216
14-*9570
15.06 69

17.*7548
18.2090
22. 90 05

25.0238
25. 85 52
26.9440

28. 1331
30.*3004
35.2192

37. 09 76
42.6149
44.4190

.11587

.1 280

.1 221

.1 114

.1 074

.1011l

.0756

.0669

. 066 4

.05~63

.0 ý49

.0437

.0400

.0387

.0371

.0355

.0!30

.0284

.0 270

.0235

.0225

.7160E-08

.60 39E-14

.2196E-13

.3262E-09

.3957E-11
.2055E-07

.4480E-07

.6591E -14

.4352E-12

.1099E-10

.1 368E-09

.5498E-08

.2984E -08

.251SE-10
.4416E-10

.3558E-11
.6424E-14
.4633E-08

.4285E-13
.1260E-11
.1196E-13

MODE
TOLERANCE

.3421E-04

.1584E-08

. 1794E-07

.911 3E-05

.3572E-06

.4 215[-0 4

.4099E-04

.2951E-08

. 1338E-0 7

. 1042E-05

.2607E-05

.5521E-05

.4467E-05

.2017E-06

.1479E-06

. 1207E-07

.568SE-09

.1045E-04

. 1377E-06

.3497E-0 7

.6888E-08

MAX

.6078E. 03

.1217E+04
.1399E 404

.1935E+04

.1874E+04
* 1957E. 04

.3997E*04

.44 0 4E+0 4

.5128E*04

.5894E+ 04

.7723E.04

.1046E+05

.1348E+05,

. 1264E+05

.1539E+05

.1844E+05
.1890CE+05
.2403E+05

.2560E+05

.3748E+05

. 3923E+ 05

.9347E-02

.1003E-05

.1362E-04

.6713E-02
.3606E-03
.3158E-01

.8675E-0 1
.7196E-05
.3653E-04

.373 1E-0 2

.1081E-01
.3484E-01

.2 187lE-01

.9055E-03

.81 OOE-03

.9375E-04

.6403E-05

.1520E*00

.2106E-02

.7320E-0 3
.1487E-03

K*@ OF
MAX NORM

-. 9715E+02
. 1784E403
.4446E+03

.6677E+02
-. 2662E*03

.1170E402

-. 6237E+03
.4931E+00

-. 4153E+03

-. 1117E+04
-. 3717E+00
.5689E+03

. 1060E+00

.2364E*04

.6195E.03

-. 2975E*04
.1757E+00
.4967E+04

-. 3112E*04
-. 3310E+00
-. 1969E+05

48.0901 .0208 .6647E-08 .1246E-04 .4531E+05 .3018E*00 -. 7472E+04

PROB. #7 RAGILES X2159 PAGE NO. 17



IPIPE VERIFICATION Nl-TPIPE PO.# AIE 25 AEN.1

G EN ERA L IZE D

1
1.00000

.00 000
-. 00000

.00000

.0000 0

.00 000
-. 00000
-. 00000

.00000
-. 00000

.0000 0
-. 00000

.00000
-. 00000
-. 00 000
-. 00000
-. 00000
-. 00000
-. 00 000

.00000

.00000

.00000

M A SS M AT RI X

2
.00000

1.00000
- .0 0000
-. 00000
- .00000
-. 00000

.00000

.000 00
-. 000 00
-. 000 00
- .00000

.00000

.00000
-. 00000

.000 00
-. 00000
-. 00000

.00000

.00000

.000 00
-. 000 00
-. 00000

3
-00000
-00000

1.00000
.00000

-. 00000
.00000

- .00000
-. 00000
.00000
.00000
.00000
.00000

-. 00000
.00000
.00000
.00000
.00000
.00000
.00000

-. 00000
-. 00 000

.00000

4
.00 000

-. 00000
.00 000

1. 00 000
-. 000900

.00 000
-. 00 00 0
-. 00 000

.00000

.00000
-. 0000 0

.00 000
-. 00000

.00 000
-. 00000

.00 000
-. 00 000
-. 00 000

.00000
-. 00 000
-. 00 000

.00000

5
.00000o

-. 00 co0
-. 00 coo
-. 00 000
1 .00000o
-. 00 000
-. 00 000
-. 00000o

.00 000
-. 00 000
-. 00 000

.00 000

.00000

.00000o

.00000o

.00000o

.00 000
-. 00 000

.00 000
-. 00000

.00 000

.00000o

6
.00000

-. 000 00
.00000
.00000

-. 00000
1.*00000
-. 00001
-. 00000

.00 001
.00000

-. 00001
.00000

-. 00000
.00000

-. 00000
.00000

-. 00000
-. 00000

.00000
-. 00000
-. 00000

.00000

7
-. 00000

.00000
-. 00000
-. 00000
-. 0000 0
-. 00001
1. 00000

.00000

.00000

.00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
-. 0000 1
-. 00000

.00000

.00000

.00000
-. 00000
-. 00000

8
-. 000 00

.000 00
-. 000 00
-. 00000
-. 00000
-. 00000

.000 00
1 .00000
-. 000 00

.00000
-. 00000
-. 000 00

.00000
-. 00000

.00000
-. 00000
-. 000 00

.00000

.00000

.00000
-. 00000
-. 00000

9
.00000

-. 00000
.00000
.00000
.00000
.00001
.00000

-. 000600
1.*00000
-. 00000

.00000

.00000
-. 00000

.0000 0
-. 0000 0

.00000

.00000
-. 00000

.00000
-. 00000

.00000
.0000 0

10
-. 00000
-. 00000
.00000
.00000

-. 00 000
.00000
.00000
.00000

-. 00000
1. 00000
-. 00000

.00000

.00000
-. 00000

-. 00000
.00000
.00000

-. 00000
.00000

-. 00000
-. 00 000

.00000

PROB. #7 RAGILES X2159 PAGE NO. IS



WPIPE VERIFICATION NI-TPIPE

G E NE RA LI ZED

11
.00000

-. 00000
.00000

-. 00000
-. 00000
-. 00001
-. 00000
-. 00000

.00000
-9000000
1.*00000

.00000

.000000
-. 00 00 0
-. 00000

.000 00

.00000
-. 00000

.00000
-. 00000
-. 00000

.00000

0
PAGE NO. 19PROB. #7 RAGILES X2159

M A S S M A T R I X (CONTINUED)

12
- .00 000

.00000

.00000

.000 00

.000 00

.000 00
-. 000 00
- .000 00

.000 00

.000 00

.00000
1. 00 000
-. 000 00

.00000
.00000

-. 0 00 00
- .000 00

.00000
-. 00000

.0 0000

.000 00
-. 00000

13
.00000
.00000

-. 00 000
-. 00000

.00000
-. 00000

.00000
.00000

-. 00000
.00000
.00 000

-. 00000
1. 00 000
-. 00000

.00000
-. 00000

.00000
-. 00 000

.00 000

.00 000

.00000
-. 00 000

14000
-. 00 000
-. 00 000
.00 000
.00000
.00000

-.00000
-. 00 000
-. 00 000
-.00 000
-.00000
-. 00000
-.00 000
1. 00 00 0
1.00000
.00000

-.00000
-. 00 000
-.00000

-. 00 000
-. 00000

.00000

15
-. 00 000

.0000oo

.00000o
-. 00 000

.00 000
-. 00 000
-. 00 000

.00 000
- .00 000
-. 00 000
-. 00000

.00 000

.00000

.00000
1.00000
-. 00000o

.00 000
-. 00 000

.00000

.00000

.00000
-. 00 000

16
-. 00000
-. 00000

.00000

.00000

.00000

.00000
-. 00001
-. 00000

.00000

.00000

.00000
-. 00000
-. 00000

.00000
-. 00000
1.00000

.00000
-. 00000

.00000
-. 00000

.00000
-. 00000

17
-.oriooo
-. 00000

.00000
-. 00000

.00000
-. 00000
-. 00000
-. 00000

.00000
.00000
.00000

-. 00000
.00000

-. 00000
.00000
.00000

1.00000
.00000
.00000
.00000
.00000
.00000

18
-. 000 00

.00000
.000 00

-. 00000
-. 00000
-. 00000

.00000

.00000
-. 000 00
-.000000
-. 00000

.00000
-. 000 00

.000 00
-. 00000
-. 00000

.000 00
1. 000 0
-. 000 00

.00000
-.00000

.00000

19
-. 00000

.00000

.00000

.00000

.00000

.00000

.0000 0
.00000
.00000
.0000 0
.00000

-. 00000
.00000

-. 00000
.00000
.00000
. .00000

-. 00000
1. 00000
-. 00000

.00000
-. 00000

20
.00000
.00000

-. 00000
-. 00000
-. 00000
-. 00000
.00000
.00000

-. 00000
-. 00000

-. 00000
.00000
.00000

-. 00000
.00000

-. 00000
.00000
.00000

-. 00000
1. 000 00
.00000

-. 00000



TPIPE VERIFICATION N1-TPIPE

G EN ER A LI ZE D

21
.00000

- .00000
-. 00000
-. 00000

.00000
-. 00000
-. 00000
- .00000

.00000
- .00000
-. 00000

.00000

.00000
-. 00000

.00000
.00000
.00000

- .00 0 00
.00 00 0
.00000

1.00000
- .00000

0
PAGE NO. 20PROB. #7 RAGILES X2159

M A S S M A T R I X (CONTINUED)

2200
-. 00000
-. 00000
.00000
.000 00
.00000

-. 000 00
- .00000
-. 00 000
.000 00
.000 00

-. 0000DO
- .000 00
-.00000
-. 000 00

-. 000 00
-.000 00
.00000

-. 00000
- .000 00
-. 000 00

1.000 00

MAXIMUM VALUE OF OFF DIAGONAL TERMS
MODE SHAPE NUMBER. 16
ROW NUMBER .. .. .. .. ..... 7

MAXIMUM ABSOLUTE DIFFERANCE BETWEEN
MODE SHAPE NUMBER.. 20

DIAGONAL AND 1 = 63949E-13

.11 7E-04



0o
TPIPE VERIFICATION N1-TPIPE PROB. #7 RAGILES X2159

FR E QU EN CY ER RO0R E ST I MA TE SU MM A RY - S U 8S PA CE IT ER A TIO0N

PAGE NO. 21

CONDITIONING NUMBER .1067E408

***WARNING*** CONDITIONING NUMBER GREATER THAN .IE+08

SUMMARY OF WARNINGS

CONDITIONING NUMBER GREATER THAN



TPIPE VERIFICATION N1-TPIPE
0

PAGE NO. 22PROB. #7 RAGILES X2159

S P ECT R AL CU R VE A T A

IDENT NUMBER 1...
CURVE TITLE.........o
CURVE TYPE .. PERIOD
CURVE SCALE.......LINEAR
NUMBER OF POINTS .. 11

VS. ACCELERATION

POINT PERIOD ACCELERATION ** COMMENT *~*

(SECS) (G)

.0100

.1000
.3100
. 3500
.5000
. 5800
.8050
. 9000

1. 0000
1. 1000
1.20 00

.1300

.1300
1. 65 00

.35 00

.55 00
1.*9000
1.7000

.4500

.1800

.1000

.0700



WPIPE VERIFICATION NI-TPIPE PROB. #7 RAGILES X2159 PAGE NO. 23

S P E C T R A L C U R V E D A T A (CONTINUED)

IDENT NUMBER........
CURVE TITLE.........
CURVE TYPE ......
CURVE SCALE.........
NUMBER OF POINTS .

PERIO0D
LINEAR

I I

VS. ACCELERATION

POINT PERIOD ACCELERATION COMMENT
(SECS) (G)

.0100

.1000

.22 00

.3200

.3700

. 4200

.5200
.6000

.7000

.8000
1.1000

.2000

.20 00
.3000

1.*0000
2.15 00
2.1500
2.5500

.60 00
.30 00
.2000
.1200



TPIPE VERIFICATION NI-TPIPE PROB. #I7 RAGILES X2159 PAGE NO. 24

S P E C T R A L C' U R V E D A T A (CONTINUED)

IDENT NUMBER........
CURVE TITLE.........
CURVE TYPE..........
CURVE SCALE.........
NUMBER OF POINTS .

PERIOD
LINEAR

I1I

VS. ACCELERATION

POINT PERIOD ACCELERATION *' COMMENT **

(SECS) (G)

.0100

.1000

.3100

.3500

.5000

.5800

.8 050

.9000
1.0000
1. 1000
1. 20 00

.1300
.1300

1.6500
.3500
.55 00

1.9000
1.7000

.4500

.1800

.1000

.0700



TPIPE VERIFICATION NI-TPIPE
0

PAGE NO. 25PROB. #7 RAGILES X2159

MO0D AL P ART IC I PA TIO0N FA C TOR S

MODE PARTICIPATION FACTORS
NUMBER X DIR Y DIR Z DIR

-. 177
-. 026

.107
-875
-. 201

-. 231
- .516
-. 024

.102
.103

-. 083
. 749
.578

-. 300
.012

-. 526
.831
.057

-. 175
-. 272
-. 001
-. 115

.586

.251

.433

.163
-1.108

-. 930
-. 4 33

.041

.068
o310

1.011
-. 227
-. 137

.393
.003

-.039
.123
o297
.218
.133

-. 2 03
-. 151

-1.158
-1.087

.447

.539
-. 037

.007
-. 7 98

.664

.075
-. 080

.159
-. 448
-. 2 77
- .169
-. 214

.030
.222
.145

-. 101
-. 161
-. 023
-. 0 26



S
TPIPE VERIFICATION Nl-IPIPE

0
PAGE NO. 26PROB. ff7 RAGILES X2159

R E S PON SE S PE C T RUM A NA L YSI S

TITLE.........................
F ILE LABEL............. o......
SPECTRAL CURVES

X-DIRECTION ............
Y-DIRECTION ............
2-DIRECTION................

CURVE SCALE FACTORS
X-SCALE....................
Y -SCALE....................
2-SCALE....................

SPECTRA COMBINATION CODE ...
MODE COMBINATION CODE....
NODAL PRINT THRESHOLD (G)

VERTICAL ACCELERATION....o
HORIZONTAL ACCELERATION..

SAVE RESULTS PARAMETER ...

2
3

1.000
1.000
1.*000

VECTORIAL SUM
MODIFIED NRC GROUPING METHOD WITH FR= .1

0
0
0



TPIPE VERIFICATION

A P PL IED S P

FREQUENCY PERIOD
NUMBER (SEC)

1 .199

2 .128

3 .122

4 . 111

5 .107

6 .101

7 .076

8 .067

9 .066

10 .056

11 .055

12 .044

13 .040

14 .039

15 .037

16 .036

17 .033

18 .028

19 .027

20 .023

21 .023

Ni -TPI PE

ECTRAL

ZONE
NUMBER

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

PROS .

A C

N 7

CE L

X TRANS

.844

.333

.290

.212

.183

.138

*130

.130

.130

.130

.130

.130

.130

.130

.130

.130

.130

.130

.130

.130

.130

RAGILES X2159

E R A TI0N

SPECTRAL
Y TRANS Z TF

.282

.223

o218

.209

.206

.201

.200

.200

.200

.200

.200

.200

.200

o200

.200

.200

.200

o200

.200

o200

.200

PAGE NO. 27

S U MFA RY

ACCELERATIONS (G)
tANS XX ROT

844

.333

.290

212

183

.138

.130

.130

.130

.130

.130

130

130

130

.130

.130

130

.130

130

.130

130

YY ROT ZZ ROT



TPIPE VERIFICATION Nl-TPIPE PROB. #7 RAGILES X2159

A P P L I E 0 S P E C T R A L A C C E L E R A T I 0 N S U M F A R Y(CONTINUED)

FREQUENCY PERIOD ZONE SPECTRAL ACCELERATIONS (G)
NUMBER (SEC) NUMBER X TRANS Y TRANS Z TRANS XX ROT YY ROT

22 .021 1 .130 .200 .130

PAGE NO. 28

ZZ ROT



0
TPIPE VERIFICATION N1-TPIPE PROB. #7 RAGILES X2159 PAGE NO. 29

NO0D AL AC CE LE RA TIO0N S

NODE
NAME

1
2
4
5
6
8

10
11
13
15
16
18
20
25
30
31
33
35
40
4#1
414
45
46
48
50
55
60
65
70
71
73
75
80
81
84
85
86
88
90
95
98

100
105
110
III
113
115

****** ACCELERATIONS *******
X-GLOBAL Y-GLOBAL Z-GLOBAL

(G) (G) (G )
0.000 0.000 0.000

.001 .000 .004
.017 .035 .028
.160 .372 .028
.241 .571 C028
.275 .650 .111l
.295 .650 .380
.353 .650 .813
.333 .575 .894
.224 .366 .894
.036 .057 .894
.002 .037 .868
.002 .000 .796
.001 .102 .626
.001 .189 .329
.110 .220 .254
.121 .227 .252
.161 .253 .252
.133 .280 .252
.090 .313 .252
.086 .293 .234
.086 .196 .170
.086 .024 .059
.066 .000 .035
.017 .000 .008
.000 .000 .000
.000 .094 .115
.000 .000 .000
.000 .086 .077
.062 .198 .127
.070 .211 .128
- 111 .255 .129
.127 .309 .129
.100 .338 .129
.096 .313 .124
.096 .207 .100
.096 .026 .044
.075 .000 .028
.019 .000 .007
.000 .000 .000
.000 .098 .086
.000 .110 .095
.001 .192 .290
.001 .000 .445
.002 .262 .426
.020 .307 .422
.074 o335 .422

**'***** THRESHOLD
VERTICAL EXCEED

(G )
0.000 YES

.000 YES

.035 YES

.372 YES

.571 YES

.650 YES

.650 YES

.650 YES

.575 YES

.366 YES

.057 YES

.037 YES

.000 YES

.102 YES

.189 YES

.220 YES

.227 YES

.253 YES

.280 YES

.313 YES

.293 YES

.196 YES

.024 YES

.000 YES

.000 YES

.000 YES

.094 YES

.000 YES

.086 YES

.198 YES

.211 YES

.255 YES

.309 YES

.338 YES

.313 YES

.207 YES

.026 YES

.000 YES

.000 YES

.000 YES

.098 YES

.110 YES

.192 YES

.000 YES

.262 YES

.307 YES

.335 YES

ACCELERATIONS *******
HORIZONTAL EXCEED

(G )
0.000o YES

*.004 YES
*.032 YES
*.162 YES
* 243 YES
*.297 YES
* q81 YES
* e87 YES
.954 YES
.922 YES
.895 YES
.E68 YES
.796 YES
.626 YES
.329 YES
.277 YES
.279 YES

.299 YES

.285 YES

.267 YES

.249 YES
*.190 YES
* 104 YES
* C75 YES
*.018 YES
*.coo YES
*.115 YES
* 000 YES
*.077 YES
.141 YES
.146 YES
. 170 YES
.181 YES
. 163 YES
*157 YES

*.139 YES
*.106 YES
*.080 YES
* 020 YES
* coo YES
*.086 YES
* 095 YES
.290 YES
.A45 YES
.426 YES
.A23 YES
.429 YES

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PAGE NO. 30PROB. #7 RAGILES X2159

N 0 D A L A CC E L ER A T IO0N S (CONTINUED)

NODE **~**** ACCELERATIONS *******
NAME X-GLOBAL

(G)
120 * .166
121 * .092
124 * .099
125 * .099
126 * .098
128 * .075
130 * .018
140 * 0.000

Y-GLOBAL
(G)
.402
.396
.357
.234
.028
.000
.000

0.000

Z-GLOBAL
(G)

.422
.422
.392
.280
.082
.044
.011l

0.000

******* THRESHOLD
VERTICAL EXCEED

(G)
.402 YES
.396 YES
.357 YES
.234 YES
.028 YES
.000 YES
.000 YES

0.000 YES

ACCELERATIONS *******
HORIZONTAL EXCEED

(G )
*.454 YES
.432 YES
*.404 YES
.297 YES
* 128 YES
*.087 YES
*.021 YES

0. 000 YES

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION Nl-TPIPE

0
PAGE NO. 31PROB3. #7 RAGILES X2159

NOD A L D ISP LA CE ME NT S

TRANSLA71IONSNODE
NAME

1
2
4
5
6
8

10
11
13
15
16
18
20
25
30
31
33
35
40
41
44
45
46
48
50
55
60
65
70
71
73
75
80
81
84
85
86
88
90
95
98

100
105
110
111
113
115

NODAL
x

0.0000
.0002
. 0034
.0298
. 0459
.0557
.0669
. 0848
.0801
.0550
.0098
.0001
.0001
.0001
.0000
.0330
.0356
.0424
.0263
.0069
.0051
.0051
-0051

.0034

.0006
ý.0000
.0000
.0000
.0000
.0037
.0039
.0044
.0054
.0062
.0064
.0064
.0064
.0043
.0008
.0000
.0000
.0000
.0000
.0001
.0001
.0012
.0056

Y
0.0000

.0000

.0126

.1371

.2129

.2438

.2439

.2439

.2141

.1343

.0156

.0044

.0000
.0066

.0091

.0268

.0286

.0351

.0363

.0337

.0298

.0193

.0022

.0000

.0000

.0000

.0044

.0000

.0059

.0180
.0195
.0263
.0354
.0375
.0341
.0222
.0025
.0000
.0000
.0000
.0069
.0078
.0162
.0000
.0320
.0386

.0448

NODAL ROTATIONS
z

0 .00 00
.0016
.0102
.0102
.0103
.0425
.1460
.3115
.3427
.34 27
.3428
.3330
.3051
.23 50
.1121
.0 792
.07 81
.0781
.0 780
.0780
.0714
o04 91
.0118
.0053
.00 13
.0000
.0340
.0000
.0066
.0103
.0104
.0104
.0104
.0104
.0098
.0072
.0022
.00 12
.00 03
.0000
.0078
.0090
.0379
.0 664
.0671
.0 662
.0662

x x
0.000000
.000494
.0 02943
.004652
.004830
.0 056 23
.0 057 95
.005478
.0 04652
.004246
.036 89

.0 033 30

.003215

.002434

.001160

.0 00574

.0 00 459

.0 002 76

.0 003 10

.0 003 73

.000404

.000410

.0 00 448

.0 003 17

.000144

.000000

.0 005 80

.0000 00

.000172

.000330

.0 003 60

.0 00350
.000178
.0000 98
.0 00 070
.000068
.0 00 076
.0 00 065
.0 00 032
.0000 00
.000171
.000171
.0 00230
.000361
.0 004 54
.0004 84
.0 004 62

YY
0.*000000

.000149

.0 00 597

.000991

.001021

.001120

.001180

.001279

.0 01 368
.001439
.001575
.001757
o001805
.002111
.0 0186 3
.001000
.0 0 0650
.000077
.000887
.001256
.0 01571
.0 01596
.0 01265
.0 0082 2
.000210
.000000
.001283
.000000
.0 00271
.000099
.0 00 083
.0 0010 1
oO000077
.0 0007 1
.000175
.000193
.000185
.0 00 124
.0 00 032
.000000
.000298
.000322
.0 0064 7
.0 00238
.000181
.000296
.000331

z z
0.000000o
.000043
.000 288
.000482
.000 ý14
.000629
.000656
.000603
.000 E00
.000409
.000264
.000284
.000260
.000 128
.000 065
.000224
.000242
.000354
.000 E59
.000671
.000737
.000743
.0005~78
.000 284
.000 075
.000000
.000 134
.000000
.000235
.000415
.000 440
.000 ý32
.000700
.000792
.000 845
.000848
.000667
.000346
.000098
.000000
.000235
.000234
.000 092
.000 643
.000 587
.001029
.001059

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



0*
TPIPE VERIFICATION Nl-TPIPE PROS. #7 RAGILES X2159 PAGE NO. 32

N 0 0 A L D 1 S PL A C E MECNTS (CONTINUED)

NODAL TRANSLATIONS

.0148

.0069

.0098

.0098

.0098

.0067

.0013
0.0000

.0602
.0574
.0508
.0328
.0038
.0000
.0000

0.0000

z
.066 1
.0 661
. 06,13
.0435
.0115
.0056
.00 14

0.0000

NODAL ROTATIONS
xx yy

.000112 .000228

.000206 .000727

.0l00247 .001230

.000259 .001296

.000390 .001121

.000316 .000742

.000155 .000189
0.000000 0.000000

NODE
NAME

120
121
12'4
125
126
128
130
140

zz
. 001 194
.001 251
.001 280
.001271
.000 ý85
.0005~29
.000 152

0 * 00000

COORDINATE
SYSTEM

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL



TPIPE VERIFICATION N1-TPIPE PO.U AIE 25 AEN.3

F R E QUE NCY

FREQUENCY
NUMB ER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

SPAC ING
NUMBER

1
2
2
3
3
4
5
6
6
7
7
8
8
9
9

10
11
11
12
12
13

S PA C ING N RC G RO0U P ING M ET HO0D

FREQUENCY
(CP S)

5.0338
7 .8 127
8 .1931
8.9775
9.3124
9.8957

13.2216
14.9570
15.0669
17.7548
18.2090
22.9005
25 .0238
25 .8552
26.9440
28 .1331
30.3004
35.2192
37 .0976
42.6149
44.4190
48.0901
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TPIPE VERIFICATION Nl-TPIPE

W
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P IP E M

PIPE PIPE
NAME TYPE

I*
I*

2 CURV
2 *CURV

2 CURV

3*
3*

4*
4*

5 *CURV

5 *CURV

5 *CURV

6*
6*

7*
7*

8 *CURV

8 * CURV
8 * CURV

9*
9*

10
10*

11 * CURV
11 * CURV
11 * CURV

12 *
12 *

13 *
13 *

14 *
14 *

S T RESS E S

SECTION
DESCR IP

EMBE R

NODAL PT

NAME-END

1 -1
2 -J

2 -1
-C

4 -J

4 -1
5 -J

5 -1
6 -J

6 -1
-C

8 -j

8 -I
10 -j

10 -1
11 -j

11 -1
-C

13 -j

13 -1
15 -J

15 -1
16 -J

16 -1
-C

18 _j

18 -1
20 -J

20 -1
25 -J

25 -1
30 -j

LOCAL X
FORCE

236.87
236.87

236.87
52.66

266.53

266.53
266.53

261.89
261.89

261.89
72.91

170.09

170.09
170.09

77.98
77.98

77.98
201.36
206.97

206o97
206.97

69.35
69.35

69.35
51.33
37.43

37.43
37.43

37.55
37.55

37.61
37.61

LOCAL X LOCAL Y LOCAL ZLOCAL Y
FORCE

80.*72
80.*72

266.53
352.*66
236.*87

236.87
236.87

170.*09
170.*09

170.*09
303.65
261.*89

57.51
57.51

31.53
31.*53

206.97
91.51
77.98

77.*98
77.98

33.31
33.31

37.43
59.80
69.35

33.31
33.31

23.86
23.*86

19.*23
19.*23

LOCAL Z
FORCE

266.53
266.53

80. 72
80. 72
80.72

80.72
80. 72

57.51
57.51

57.*51
57. 51
57. 51

261. E9
.261. E9

206.97
206. S7

31.*53
31 . !53
31.53

31.*53
31.53

37.43
37.43

33.31
33.31l
33. 31

69.35
69. Z5

43. 34
43. 34

93. 75
93.75

MOMENT

4946 .94
4946.*94

4946.94
2546.*03
1233.11

1233.11
1233.11

1233.11
1233.11

1233.11
263.*70
703.09

703.09
703.09

703.*09
703.09

703.09
246.49

1060.*10

1060.*10
1060.10

1060.*10
1060.*10

1060.10
3855.82
4343.12

4343.*12
11343 . 12

4343.*12
4343.12

4343.12
4343.12

BENDING INTEN
MOMENT

22172.66
20589.19

1656.46
4295.27
4467.41

4467.41
1946.96

1946.96
1038.39

10 38. 39
1367.00
918.28

4881.75
275.27

275.27
5847.14

893.99
1233.97
866.64

866.64
1396.71

1396.71
2007.99

4479.07
2354.78
1197.79

2485.03
3413.24

3413.24
2143.*38

2143.38
3974.72

MOMENT

2106.24
1656.46

20589.19
19057.80
17597.33

17597.33
10110.*93

10110.93
7444.10

7444.10
6281.*52
4881.75

918.28
489.93

489.93
893.99

5847.14
6587.89
6621.*18

6621.*18
5220.*85

5220.85
4479.07

2007.99
2215.48
2485.03

1197.79
1628.03

1628.03
1037.98

1037.98
806.38

STRESS

5341.*49
4972.66

5578.79
5174 .62
4779.67

4260.36
2427.88

2427.88
1783.20

2000.57
1689.92
1317.72

1174.55
210.73

210.73
1394.58

1564.58
1761.64
1775.90

1582.95
1289.40

1289.40
1175.69

1319.00
1321.68
1351.41

1204.58
1348.24

1348.24
1159.64

1159.64
1391.21

F AC TR

1.*00
1.00

1.*50
1.*50
1.50

1.00o
1.*00

1 * 00
1.*00

1.*50
1.50
1.*50

1.*00
1.*00

1.00
1.*00

1.50
1.*50
1.*50

1.00
1.00

1.00
1.*00

1.50
1.*50
1.50

1.00
1.00

1.*00
1.*00

1.00
1.*00



TPIPE VERIFICATION Nl-TPIPE PO.M AIE 25 AEN.3

P I PE M

PIPE PIPE
NAME TYPE

15
15

16 *CURV

16 *CURV

16 *CURV

17
17

18
18

19
19

20 *CURV

20 *CURV

20 *CURV

21*
21

22
22

23 *CURV

23 * CURV
23 * CURV

24 *

24 *

25 *
25 *

26 *
26 *

27 *
27 *

28 *
28 *

EM BE R

NODAL PT

NAME-END

.30 -I1
31 -j

3 1 1I
-C

33 -J

35 -J

35 1I
40ý -J

40 -I1
41 -J

41 -
-c

44. -J

44 -I1
45 -J

45 -I1
46 -J

46 1I
-C

48 -J

48 1I
50 -J

50 -I1
55 -J

30 -I1
60 -J

60 -I1
65 -J

65 1I
70 -J

STIR ES SE S

SECTION
DES CR IP

(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

53.77 22.67
53.77 22.67

53.77 31.60
61.31 11.45
59.70 18.06

59.70 22.67
59.70 22.67

69.28 19.49
69.28 19.49

90.29 32.28
90.29 32.28

90.29 30.69
45.08 84.04
30.69 90.29

30.69 32.28
30.69 32.28

33.88 48.78
33.88 48.78

33.88 48.78
47.44 35.73
48.78 33.88

48.78 33.88
48.78 33.88

48.78 34.31
48.78 34.31

43.10 25.87
43.10 25.87

43.13 32.47
43.13 32.47

49.72 38.09
49.72 38.09

LOCAL Z
FORCE

31. 60
31.*60

22.67
22. 67
22. 67

18.06
18. 06

22.5t2
22.52

30.69
30.6-9

32.28
32. 28
32o28

90. 29
90.29

106. 12
106. 12

106. 12
106. 12
106. 12

106. 12
106. 12

106. 34
106. *

78.40
78. 40

P7. 71
87.71

39.50
39.530

LOCAL X LOCAL Y LOCAL Z BENDING INTEN
MOMENT MOMENT MOMENT

1377.*73
1377.73

1377.73
945.*99
474.85

474.85
474.*85

474.85
474.*85

474.85
474.*85

474.*85
228.26
177.81

177 .81
177 .81

177.81
177.81

177.81
2 1 53.89
3186.*70

3186.70
3186.70

3186.70
3186.70

2412.*79
2412.79

2412 .79
2412.79

815.*19
815.19

2377.25
3316.95

1038.16
1416.30
1610.69

3344.14
3032.01

3032.01
2281.21

2281.21
1741.77

285.23
421.76
336.16

1223.14
256.68

256.68
2710.92

2710.92
2158.63
359.28

359.28
1993.22

1993.22
3688.88

1918.60
4942.36

4942.36
8981.20

2453.14
984.12

1686.89
1038.16

3316.95
3350.85
3344.*14

1610.69
1371.16

1371.16
885.75

885.75
285.23

1741.77
1539.86
1223.14

336.16
182.*52

182.52
1318.94

1318.94
1457.14
1487.67

1487.67
1433.38

1433.38
1579.37

1322.87
188.78

188.78
1495.09

2243.76
678.68

STRESS FACTR

1448.84
1680.08

1737.42
1746.78
1738.98

1681.59
1510.50

1510.50
1120.19

1120.19
821.*33

849.36
749.49
595.24

575.60
162 .53

162.53
1357.10

1403.42
1570.57
1642.82

1588.60
1807.72

1807.72
2302.67

785.35
1288.38

1288.38
2205.*18

801.39
338.76

1.*00
1.*00

1.*38
1.*38
1.*38

1.*00
1.*00

1.00
1.*00

1.*00
1.*00

1.*38
1.*38
1.*38

1.*00
1.00

1.*00
1.00

1.*38
1.*38
1.*38

1.*00
1.00

1.00
1.*00

1.*00
1.*00

1.00
1.00

1.*00
1.*00
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0,

TPIPE VERIFICATION NI-TPIPE

S T RESS E S

SECTION
DES CR1 P

P IP

PIPE
NAME

29 *
29 *

30 *
30 *
30 *

31 *
31 *

32 *
32 *

33 *
33 *

34 *
34 *
34 *

35 *

35 *

36 *
36 *

37 *
37 *

37 *

38 *
38 *

39 *
39 *

40 *
40 *

41 ~
41

42
42

E M

PIPE

TYPE

CURY
CURV
CURV

CURV
CURV
CURV

LOCAL X LOCAL Y LOCAL Z BENDING INTEN

EMB6E R

NODAL P7

NAME-END

70 -1
71 -J

71 -1
-C

73 -J

73 -1
75 -J

75:-1
80 -1

80 -1
81 -J

81 -1
-C

84 -1

84 -1
85 -J

85 -1
86 -J

86 -1
-C

88 -J

88 -1
90 -J

90 -I
95 -J

70 -1
98 -J

98 -1
100 -1

100 -1
105 -J

(CONTINUED)

LOCAL X LDCAL Y

FORCE FORCE

17.76 24.58
17.76 24.58

17.76 19.05
20.22 16.41
21.43 14.54

21.43 24.58
21.43 24.58

17.81 12.64
17.81 12.64

19.70 28.81
19.70 28.81

19.70 20.63
26.85 9.68
20.63 19.70

20.63 28.81
20.63 28.81

28.53 50.36
28.53 50.36

28.53 50.36
36.19 45.46
50.36 28.53

50.36 28.53
50.36 28.53

50.36 29.32
50.36 29.32

36.78 22.09
36.78 22.09

36.78 22.09
36.78 22.09

36.78 22.09
36.78 22.09

LOCAL Z
FORCE

19. 05
19. 05

24.58
24.*58
24.58

14.54
14.54

14.48
14.48

20.63
20. E3

28.81
28. P1
28. e1

19. 70
19. 70

27. 02
27. 02

27. 02
27. 02
27. 02

27.02
27.02

27.21
27.21

36.61
36.61

36.61
36.61

36.61
36.61

MOMENT

115.29
115.29

115.*29
287.91
402.42

402.42
402.42

402.42
402.42

402.42
402.42

402.42
194.*05
155ol 1

155.11
155.11

155.11
155.11

155.11
387.f41
481 .94

481 .94
481 .94

481 .94
481 .94

220.*02
220.*02

220.*02
220.*02

220.*02
220.02

MOMENT

971.03
517.21

501.06
380.74
206.45

477.22
259.31

259.31
357.82

357.82
592.92

239.46
362.51
283.96

585o99
335.95

335.95
363.16

363.16
257.32

96.70

96.70
427.99

427.99
857.70

1906.29
1758.16

1758.16
1614.61

1614.61
384.97

MOMENT

1275.94
501.*06

517.21
498.94
477.22

206.45
338.39

338.39
747.48

747.48
239.46

592.92
622.43
585.99

283.96
202.56

202.56
1396.94

1396.94
1562.23
1645.11

1645.11
1795.55

1795.55
2097.44

721.*94
654.46

654.46
594.68

594.68
888.*05

CURV
CUR V
CURV

STRESS

722.39
327.72

338.91
320.88
305.55

295.46
263.45

263.45
413.99

413.99
339.52

351.*11
346.66
311.07

300.*80
189.57

189.57
652.35

674.61
757.47
797.90

771.56
857.*28

857.28
1041.07

480.*00
442.22

442.22
406.12

779.51
446.05

FACTR

1.*00
1.00

1.*38
1.*38
1.*38

1.*00
1.*00

1.00
1.00

1.*00
1.00

1 *38
1.*38
1.38

1.*00
1.*00

1.*00
1loc0

1.*38
1 *38
1.*38

1.00
1.*00

1loc0
1.00

1.00
1.*00

1.*00
1.00

1.*00
1.00
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9 0
PAGE NO. 37

P I PE M

PIPE PIPE
NAME TYPE

43 *

43 *

44 *

44 *

45 * CURV
45 * CURV
45 * CURV.

46 *
46 *

47 *
47 *

48 *
48 *

49 * CURV
49 * CURY
49 * CURV

50 *
50 *

51 *
51 *

52 * CURY
52 * CURV
52 * CURV

53 *
53 *

54 *
54 *

E M BER

NODAL PT

NAME-END

105 - I
110 -j

110 1I

113 -j

113 -I1

113 -J

115 -J1

120 -J

120 -I1
121 ý-J

121 -I
-C

124 -J

124 -I1
125 -J

125 -I1
126 - J

126 - I
-C

128 -J

128 -I1
130 -J

130 - I
140 -J

S TR ES SE S

SECT ION
DESCRIP

(CONTINUED)

LOCAL X LOCAL Y
FORCE FORCE

36.75 17.59
36.75 17.59

36.70 35.50
36.70 35.50

36.70 16.96
18.86 35.82
16.96 36.70

16.96 35.50
16.96 35.50

44.04 13.76
44.04 13.76

94.27 35.29
94.27 35.29

94.27 26.06
83.04 51.67
26.06 94.27

26.06 35.29
26.06 35.29

33.99 60.67
33.99 60.67

33.99 60.67
29.55 62.85
60.67 33.99

60.67 33.99
60.67 33.99

60.67 34.76
60.67 34.76

LOCAL Z
FORCE

17.53
17.53

16.96
16.56

35.50
35.50
35.50

36. 70
36.70

33.83
33. E3

26. 06
26. 06

35.29
35.29
35.29

94.*27
~94. 27

126. 07
126.07

126. 07
126.07
126. 07

126.07
126. 07

126.552
126.*52

LOCAL X LOCAL Y LOCAL Z BENDING INTEN
MOMENT MOMENT MOMENT STRESS FACTR

220.02
220.*02

220.02
220.*02

220.02
122.56
235.43

235.43
235.*43

235.*43
235.*43

235.43
235.43

235.*43
369.63
469.13

4#69 .13
469.13

469.13
469.*13

469.13
2127.74
2876.93

2876.93
2876.93

2876.93
2876.93

384.97
1287.34

1287.34
792.27

364.*73
299.48

85.21

590.66
215.89

215.89
1967.92

1967.92
2490.54

446.59
320.87
138.98

2170.01
853.86

853.86
2310.*14

2310.14
1707.39

202.69

202.*69
2063.93

2063.93
4082.69

888.*05
1662.79

1662.79
364.*73

792.27
713.49
590.*66

85.21
440.34

440.*34
1211.76

1211.76
446.59

2490.54
2439.09
2170.01

138.98
475.96

475.96
1961.16

1961.16
2186.59
2348.23

2348.23
2773.32

2773.32
3250.65

446.05
950.*13

950.13
404.22

,418.01
364.07
298.13

288.29
244.46

244.*46
1043.91

1043.91
1141.94

1180.*92
1156.07
1033.74

999.62
487.25

487.25
1377.97

1425.00
1624.73
1728.32

1671.28
2021.07

2021.07
2677.89

1.00
1.00

1.*00
1.*00

1.*38
1.*38
1.*38

1.00
1.*00

1.*00
1.*00

1.*00
1.00

1.*38
1.*38
1.*38

1.*00
1.*00

1.*00
1.*00

1.*38
1.*38
1.*38

1.*00
1.*00

1.*00
1.*00



W0
TPIPE VERIFICATION N1-TPIPE PROB. ff7 RAGILES X 2159

M A XI MUM P:1P E M E MBE R S TR ES SE S

PIPE NODAL PT BENDING
NAME NAME-END STRESS(PSI),

1- 2 * 2-I 5578.79

2- 2 * 2-I 5578.79

3- 1 *1-1 *5341.49

4- 2 *-C 5174.62

5- 2 *-C 5174.62

6- 2 *4-1 4972.66

7- 1 *2-J 4972.66

8- 2 *4-J 4779.67

9- 3 *4-1 4260.36

10- 54 *.140-J 2677.89

.0
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P IP I NG S YS TE M R EA C TION S

NODE SUPPORT x Y Z x Y Z COORDINATE
NAME CODE FORCE FORCE FORCE MOMENT MOMENT MOMENT SYSTEM

1 * 111111 80.72 236.87 266.53 22172.66 4946.94 2106.24 GLOBAL
10 * 20000 0.00 .24 0.00 0.00 0.00 0.00 GLOBAL
20 * 20000 0.00 54.54 0.00 0.00 0.00 0.00 GLOBAL
40 * 20000 0.00 .04 0.00 0.00 0.00 0.00 GLOBAL
55 * 222222 34.31 48.78 106.34 3688.88 3186.70 1579.37 GLOBAL
65 * 222222 69.09 53.98 96.92 2564.47 9333.81 2867.56 GLOBAL
80 * 20000 0.00 .04 0.00 0.00 0.00 0.00 GLOBAL
95 * 222222 29.32 50.36 27.21 857.70 481.94 2097.44 GLOBAL

110 * 20000 0000 51.42 0.00 0.00 0.00 0.00 GLOBAL
120 * 20000 0.00 .06 0.00 0.00 0.00 0.00 GLOBAL
140 * 111111 34.76 60.67 126.52 4082.69 2876.93 3250.65 GLOBAL




