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Abstract The history and current research status of the internal stress in the residual stress of rock are reviewed
and important meanings of research on the internal stress are pointed out in this paper. The basic characteristics of
internal stress in rock are analyzed and the formation cause and mechanism are concluded and discussed. Based on
analysis, we conclude that the elastic and plastic characteristics and inhomogeneous plastic deformation are
necessary condition for locking internal stress of rock, and external loads. Physical and chemical effects and
thermodynamic functions are the direct power to store internal stresses. Determining principle and measurement
techniques of internal stress in rock are analyzed and summarized respectively. We believe that the plastic
deformation is the fundamental cause for releasing of internal stress. Besides, internal stress in rock may affect
mechanical behavior, to which attention should be pay.

Key words Rock inner stress; Formation mechanism; Release characterisitics

Wk AT 2016-11-11; YR BN A 9. 2017-08-17.
EEWA : BHCCHETTHRIPRE (2014BAK16B02) , 57 % % 6 5 15T HA 5% O 4 [ 58 1 5 90 50 % P ilchE 4 (SKLGP2016K001) B Hj).
F—EE/N: KT A (1989-) , 5, W44, W85 ) TR 1%, Email: chenweichang1989@ 163.com



26(1) MEGF: 55N EAGEFIFIERA TR

63

0 51 &

X E A NN AR E AR Z itk (£
f, 1984, 2009; £t FE4E, 2004, 2013; £k-LE,
2011 ) FBRE (PRoR AL, 19825 BRoSHEESE,1991) A LA
22 WA AN A A L) e LA TERY
FEERM T — BB, W VRGN )T B T
“ AN T A BRI RE T A H R 2
B FE s B A E T b, sE AR
45 £ (Handin, 1967, 1970; Friedman, 1970,
1976 Friedman et al., 1972) . X} 41 W J1H
IR EAHEZ TR HE, PRk, v a2 Ak ik s
AT AR AR )5 B, A R 2R B A i s it
FREMAFTEAS BT 22 5%, DA B 28 I 22 U M Jo vy s A
BB ANE JIRE L, a0 ) AR G R A
BRI, X A BT TR G A ROk
MERIBFFEATI AN 1 M, H AT A TR P i R 5
JERER AL, PRI, AR SO 5 A R ) A7 TR I AR Jo
[ RUHEAT 1 AN 20 A, 38 A 0 N Tt — 2
WESE )T A ST bR, A 35 RS TH: KEL.

XEEAWRNITE L, B8R T 2Nk, £
AR (1984) TECHE T LRSI E i) théaa i T
EANREIIE XL AR it #E rh 252 6 i
W Be AL i A8 T8 B BOE BB 1Y Ji 2B 0 R3S (B2
T LU AR B B, |y 3 XAk L 28 A T S B A
BRAA — R R B A S AR BRI ER AR T o [
FEE M, ATPREER AR 153 R 2 28 —Fh 2 R il
TR GE AR BRTRAF RN TT , 75— &A1 R Y
SRS U P T, BV A IR 35 P 1 3 RN 3 A )
(BRLIREE, 2013) o FRATDREEE R R HE A
WD o b Fakae SCRT LR IR, 640 L ) i) 58
MERAWA, — a0 AZATTINE A EH, —
e TN R A CEEIRAS . HRT, A AL
X TR GERIRER BB AR N WE R Z , A &
PR 24 SR A AN ) AN

TE 42 J& B RHFN 3 38 ) 65 B 98w, h TR E )
AT SV B p FE AL o i v 25 7 R AN 1 57 9
PEASIE , 38 BN I AFTE SRS A COR %, 1983)
Fefolsth, BA S A0 g Py s a0 AR a1 AR
J5 WM 1 AR 2 s A s ER N AN S VR T s AR
WRAF- T A0 BB T T AR TR I g g o VEE A>T 3
NS, A A TR G R, RS AR
e et e A2 BV E T MR a2 a7 )

M EE R ey b7 A 4% 1) S 7 A A1 L B0 )
PR a P AR AR S IR ASTE S s
TEAREUM IR, IR, ABcA T REAE A 47 N 227 2R
ABERERL A FRIEI AL o 5 AT UG FEI K 19 )5 19T 2
i e MO TR sl 2= e A sl ol
REZ ™ A ANRERE LAY Sk A o 8 HARA R, —
J7 T, A R — R AR 539 5, 4 A B B
WUROREAE T3 274 Jo b R S P BE 5 TR AR A7 12 AT 22
S, AR S AR EEAACRINE T T, 27 A SR i i 28
AN (R DUA%, 1998) 5 73 —TJi i, A — PRIk
M1 R R i ToE A U A H e AT 1 3t
JRERSFEAN ], HCE g A 338 ) 2 22 SR AR R (9D
JUAREE, 2011) o 1 TEB MR AR TR T SO R AN fiE
SEATRENC, 3 AR 73 I S A HR B 8t A
17 IEFRAR NI —Fh (BRo 3, 1982) ¢

FIFRSSHE (1982) 48 H a0 BTN 7 &
Ji 5 DUA% (1998) X5 41 5R AR IV 1 18 UL B8 A
TE T WP RTT, BB P2 4E (2004, 2013) FIE
RBH(2009) 3% 541 AL AR T E PR I8
T o (EARE R AR, PR A% IR 4% (20006 ) il i )t
PEAP RN T 180 i S5 1A (49 400 4 12 A RE , ok A7 00 4
I AZRE R E BT ARE, LEE A T PR T 1
B Bl B G o X  7E A1 ) BL Ts Fy 4 3t
THRE(IRFAIESE, 1998) o BASR L, REXE A
P RIS Y, e B A TR
(9, R H AT T8 4 AN I R LRSS AR, JC
HORERACIBE TS IE M AR A B, Bl , 7ERFSE
EWAEIRASIE R, BB FEAF (2013) T A T 541 A
ST B E N A A A Y P 1
RERRATE SRR, FELEELA E, IF PR (2014) $2
H T A A O A B A P T R PN RS RE A
RAFAEAE D7 30, IR 40 TR B AR IR A
AORNEEA] 3 X5 A1 AR 7 1) 5 e A BE 5 R Al R Y
S

TE VAAE ) 3R T3 030, B0 BEA 5 BE A A1 A R
JIERRENR , IX AR AT BE A2 10 0 9 R R R A
AR (B Z&Bh 45, 2004) 5 12248k b, L)
A AEAEAE S BCA O 7RI PR N 20 2 v ) 58
RONL(XUHE, 1994) 5 FEA 41 152 5 TR R TR
KIHZ TR R rp A B Qe 4 1 2% BE
AT, 20115 ER-E 2, 2011) A AE M T i
st AR AR (T7 AL ZUAE, 1982) (BEBTITZ IR AR Y S
T RETE (XX, 1996) LA K T 35 A2 39 ] Fr) e R
PRI BRI LR BE T 70 i BRI B nT REHR 5



64

Journal of Engineering Geology ~TLAZHLF 5 2018

A TR T B R BCA 5C 0 AR R R
IR AE BT RS R ) F s Sh iy LR a2 —
ARG 55 T2 IR S BT, HR (K
THEIPEE POTHE, B —01 15 AL
RS0 2 U ) 14 S R Sl S v A P D A R
A B BT B (RO A, 1982) 0 BRILZ
b, BRORIESE (1991) BEAT AL B 6 1 — U2 5 0 2K
EEF , G AS RIS AR TE 1, (ELLE 2 —0m 2K
ZJ MBI AR AT AT, HLE S i AL Y
YK 9 AE ; Price (1964) Xf Walsop e it K & 14T
R INBGKR ) , K BURE A A B T ORI R
o NN PR . TR, A A
AT L R A B2 2R B 0 D S i), I LA A A
TIRAFFE XS T % % e A0 M 3 LI L 73 A b = % Bl
(ZZBRAE, 19915 5KAKAE, 2017) (Bt Ak TREA
R XA . P, &0 N 7897 A2 FURE R
MBS 2 R B A AL

1 5 RS AR AR

HATN B RATAE T AT N R AP0
— BB T, B ANEAE R ITOX Bl A P #RRES T
HAOW AT AR KA . AT N RLTAE TG
A5 BRINAFAE T35 A TR 1) R G, TE RN AP
SEE ML R GE. Horb, i e R R AR AL
PER AR ) RGN S R GE, IR A R A
B GEATRAK 48 B A7 5 1 T AR AR
AR B BT SRR S AR AR L T AR G, i s A
VRS JT o 3 PR I 7 240 S B 2 1 (1)
ARTCAFLIRN 5 (2) B AEE A N EREF FF-
WRRAS . HAT, 2R AR AT BOA X ST
bk o XS AT IR I 5 N0 ) BRI A AR kS
SEAE, BAARRIE, U iy RS 5 R A b ks T A2 A
SRR VR SR H 19 75 LI A8 e — SO T i A% 1 A2
A E AL AR T RE XA S ORI Y AT
LA £ it A 10772 SR A 5 P L 7, A S 3 st
I3

L1 A

W X ST AT R 1 T5 i BTSN B
O SEE AL R BEAT T A T I, 4G R
(R D)o AL BRI E 2 K TR — I 5Tl
FLIEINAT A B4 B (R, BN ) (EAE R 3 T B
oy (CZZRR, 2000) , 1 BE 4 I 77 78 3 3 1Y) T L3

BT T2 X U T AR A P I S A LR, g
A A B AF R RL T, T AS AT BE S B4 17 3 B 5 AR
Jro R 1 BRI, A AT N )z A AE TR
e IR E VR RCE R B R TR A
10 MPa ZeA7, Herp, 7 585 FIAE b 2 b I R 19 P9 1
TIRZ W TRy A M A AT X B fEA 5
He B Bl A T A PRl A T, o 3 v
7B A0 A T e T DO e R 3 A 4 P
J1, BAEHAE P A R B E , AN w8l o5
b, 2% 1 BN B R L 5 3 RN 2 o S fE (Fi
I F7) Wi 1 FERE ) — e AR (IR A7) i Al
B A A T R b 32 BIACR A A K

1.2 EEBYMREHREHNXER

FAA NN R E R SEARRHE R T S A A 1Y)
JREEAPIRA A Ko ALBUHLTE B A IATE B A 2 R D
KA E AR Y, 52 Z2 W AT 52 24 b S AL) 35 7
FIVEF, i A F 5k AR TE B B 1) v e 1k 1 0 ]
IRV RS T [E S5 AR T B PN R IR
B 5 A0 P 8 P BE D AN EE A 0 A JBE i R AR R A7 7
RIS RO B 1 BRI R AIRST A A 40 I T R A
T (PR HE, 1982) o A, 5 A0 A N ) 2
i s EAREIE R — R AR R B, BRI, BN
N1 IAT R T B A R IR A, BIA AT 1 ) T 254
RERAEAM . TR FE 1555 (2006) SR FH OG5 A R ]
JUE ARG T B 1 SO AR 11 0 s 1 78 IR A 10
SER B WOARFE AR N B AR R v AERMEAE T80
NAERE, ELIE M EMA B B BA i Re e, Y
[ AFT B Jie DA HP T AT I, B e A A 2 A T B S 4y [l
LG (8 DAL ST, 1991) , RIN Rt 4. X L
(%) FEIATT T LB O S g ey 2 A IO, 1 AT B
(AR 3 et T 784k, BV R S AR IR A5 k2R T AR
ko

Gallagher ( 1971 ) >R F 5 79 5 = 1 B o R g
(CR-39) 4D Ab A 0kE , ] CIBA FRE B A5 4DL e 25
R AT R 1 Al R o 3 B0 i ST XUk
TR , SR J5 E R PR IR A T RC 25, 1 oA S bt
JRoE )G Mo 1. ARG iR R
T3 el AFLRSUREL rp AR BRI I 5 S 254 L T A
—HTE AR (ED) .

20 28 70 AR, ABR A N 7 Ry Sk A 57 1)
IR 1 5e e (I8 LAE, 2002) , 243X f¢ B 1 1 )
BHME, I RRAT 2. FilgEEE(2013) B
THEH N ERFERT, 5 A PO Uk 1V ) B SE i Bh



26(1) MEGF: 55N EAGEFIFIERA TR

65

Rl AAARNMNKER(ZRAE,ZEHR)

Table 1 Inner stress determined by X ray diffraction
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of locked-in stress when unloading after epoxy consolidation(b)
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