BBEFE2LH BERFER( BRARER) Vol. 23 No.2
2009 &£ 6 H Journal of University of South China{ Science and Technology) Jun, 2009

NEHS 1673 -0062(2009)02 - 0014 - 04

K - m b E R P R RGO 758 5 R 11 TH 3R 43
AL SRt

(FPRRF WRSRETRY¥R, W KU 410083)

B EAMCEASEREANS AT EZRATREAFLERRGHS OOER.
BRI FET W - KRB EBH N F, HEFK - ZRENFER P RE R
BFREGEL MBS IR TN ER R TFREGT AAXT TSN F i, MMt
IR -BRFEATEREEYT EOHEAXFH AL S LRI BRERT. H F
AR, K- BRFUERAGALENRARER THH AR, MEK - 2RHFHAY
RE LR, B RERFEHIEX.

XK -BUFNERA;ERINF , FRELT R ABRERT

B 435 . TU4S1 XEKFRIRAG A

Calculation of Stress Intensity Factor for Crack Under
Chemical Corrosive of Water — Rock Interaction

YANG Hui, CAO Ping, JIANG Xue-liang
( School of Resources and Safety Engineering, Central South University , Changsha, Hunan 410083, China)

Abstract. The effects of water pressure and chemical damage on the stress intensity factor
of crack in rocks are analyzed. Geochemical kinetics of mineral — water interactions is used
to check ion concentration in chemical solution under different periods, and quantitative
methods for equivalent crack propagation under chemical corrosive of water — rock interac-
tion are approached. According to conservation of mass,the evolution equation of crack is
obtained and chemical corrosive of water — rock interaction is equivalent to effective crack
length. The computational formulation of equivalent crack propagation is set up and the
stress intensity factor is also calculated. The results show that the influence of water - rock
chemical interaction on crack propagation is notable and the stress intensity factor increa-
ses with water — rock interaction.
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Fig.1 Model of crack after hydration corrosion

HORWmEK - BUEERABRERNBEX,
TR R E BB R IOR T YRS R RN AL
VU R Y, 308 T HERm MR H RS
TR B R. AFIAR9] X TG
NERT e kAR GRHERAEMTT %,
gk REMLE R MR RE SR R &
RN E S, BREBARNKEN R p, R E
FEREMREKERN 20, PREMELENR d,,
ERBTIERER o, B RKKEN



16 MEREER(ARPER)

200946 A

d = oy sec 2=2) _ 4] )
S| ABLRME K EBERY « X
x = d/a, . (5)

EKUERBOERT BRBEGFHR—E
BO Y X B RES T A FER, BE RN
RE#thT, YA SR BOE R, REAHEK,
B L(e) AROBREESRRBAKE. HERBER
16, 3% 18— 1R B T A A A e 2R B PR R
XHWERN[X], BE—ERET, 0 X 5K
BAAEAER, 200 ¢ it R B KK R ALS , W+
TYXEERX],. R\RETFHEHFE, KRN
BEB PN TRESTINENZEBRFHET
WESK - AHEEARENETFREZ M,

(X), - [X], = [ Sk,

- Zf 4D /d*(¢) +b%(2) +2W’D +4WD k (6)
. o vV Yitvg

wEELX] %ﬂuﬂ.‘lﬁﬂ‘]g,ﬁ‘i’,
a(t) = ay + L(t)
5(t) = by + L(¢t)
F(6) Bl
V(ag + L(2))" + (b + L(2))* _
vV
&+ 5

7([X]: - [X]n)

2o (kt) TV (8)

Hp,y R R HABRM BB P EASEE
AREP MY THTHEEARSEAEAR

)

ZH,ER(8) BRANLAKRBET MY BHY
KEL(e) ARAZ(6) i RIFTLASK 7K A 758 1t ¢ 15
FEBRMEHNLEE N
Aa(t) = (1 +«)L(2) i (9)
1.4 Xk - BEATHEABERTFHHTR
mER R 1.0 BN RERTR

Ky =0 x J/7a =
{%[(0'1 +0'3) - (‘71 "0'3)003213] -P}V'"ao
Ky =7 x V/ma = %—(0', - 03)sin28 ./7wa,

(10)

KU FBEBERT, RENRGRERY

J& .t R ZIIBREURBEN o(e) , BUELISR M L 73R
BERFHN

K*l = o'k X ma =
{—;_[(0'1 +0'3) - (0'1 "0'3)008%] —p}VﬂG(t)

Ky =7 x /7ma = —;—(a', - 04)sin28 v/wa(t)

(11)
KF a(e) Rt NARIKE, N
a(t) = ay + Aa(t)

2 BHIBR

AR ET LA THEE SN T THNHE
B, 5 BEARTRBEEBRRE 1, BEEN
ARG R EEEATREE.

(12)

®1 ANABY
Table 1 Parameters used in model
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W/mm Gy/mm  by/mm o,/MPa ¢o;/MPa pre o/MPa  g/° (mol +m™ - 87)
200 15 0.1 0.06381 20 5 5 10 30 8.46E-04 10°*
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3.6.9, % E X 0.010 mol/L. Rt B AL T #{&K
BRRTH A S BT YWRASENG
#(Si0,)58.5% , KA 13. 5% , R ABEY
10.0% WA B 18.0% . K 2 AW EEEZ T
W T Si0, W BERERT [E) 28 LM E G551 43T
5| AR 4 ST H B SRR /TR E R T

FFHELTIHT, MR 3.

M3 ATLLRE W, FEEK - S #ERBAR
Wik, R E R FREN RS EEDE A,
IR, ¥ pH B K/ X 2 7 38 BE B T e R
WOE. HEBH pH {(HB/EPRRYERRER , B K
BB RRR T, XA B K , SR NET R’
BRAR. pH (B0 eat , JLR MM B, A A
RABKER, FHRNURRRE.



EBHEE2HY B BE Kk - S ERT EARREN AR ERFHIHTE R 17
*2 WEER
Table 2 Determination results
Si0, MHEE/(mg - L™7)
AL o R PH=3 B8 P =6 P =9 W
T=0 0.34 0 0 0.01
T=1 0.51 1.4 0. 58 0.71
T=2 0.67 1.88 0.8 0.99
T=3 0.86 2.25 1.02 1.3
T=4 0.95 2.5 1.2 1.45
T=5 0.98 2.55 1.32 1.52
T=6 1.18 2.66 1.43 1.56
£3 HNER
Table 3 Calculation results
HIBKEN pH=3 B pH =6 BH pH =9 H#
B‘/Tf] Aa/ K,/ Ky/ Aa/ K,/ Ky/ Ao/ Ky/ Ky/ Ao/ Ky/ Ky/
m MPa - mY2 MPa - mV? m MPs - m?2 MPa - ml? m MPa - m2 MPa - mY? m MPa » mV2 MPa - m2
T=0 0 0.814051 1.409978 0 0.814051 1.409978 0 0.814051 1.409978 o 0.814051 1.409978
T=1 3.87E-06 0.814156 1.410160 3.18E-05 0.814914 1.411473 1.32E-05 0.814409 1.410598 1.59E-05 0.814483 1.410726
T=2 7.51E-06 0.814255 1.410331 4.27E-05 0.815210 1.411985 1.82E-05 0.814545 1.410833 2.23E-05 0.814656 1.411025
T=3 1.18E-05 0.814372 1.410534 5.11E-05 0.815438 1.412380 2.32E-05 0.814681 1.411068 2.933E-05 0.814847 1.411356
T=4 1.39E-05 0.814428 1.410630 5.68E-05 0.815592 1.412647 2.73E-05 0.814792 1.411260 3.273E-05 0.814939 1.411516
T=5 1.46E-05 0.814446 1.410662 5.80E-05 0.815623 1.412700 3.0CE -05 0.814866 1.411388 3.433E-05 0.814983 1.411591
T=6 1.91E-05 0.814570 1.410876 6.0SE-05 0.815690 1.412817 3.25E-05 0.814933 1.411506 3.523E-05 0.815007 1.411634
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