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ANALYSIS OF MESOMECHANICAL TEST OF ROCK SALT CONSIDERING
COUPLED STRESS-DISSOLVING EFFECTS UNDER UNIAXIAL
COMPRESSION
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(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: Through a large number of mesomechanical tests of rock salts under uniaxial compression considering
coupled stress-dissolving effect, the differences of dissolving action on rock salts with/without considering stress
are found; and the variation of dissolving action on rock salts considering stress can be described quantitatively
with the relationship of dissolved masses. It can also be expressed with macro-dissolving velocity, axial plastic
strain, and dissolving time with analyzing the data of the tests. Through analyzing the difference of crack shapes
under different crack expansion phases after dissolution, the mechanism of variation of macro-dissolving velocity
under different axial plastic strains is studied. Difference of mechanical properties of rock salts with/without
considering the dissolving effect has also been achieved. With the gained relationship between stress and
dissolving time upon the dissolution stage, the mechanism of variation of mechanical properties of rock salt
considering dissolving effect, which is shown as critical stress intensity factor(SIF) of crack that is decreased
because of dissolving, has been concluded. The achieved results can provide a foundation for the further analysis
of coupled stress-dissolving mechanism of rock salt.
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Table 2 Results of experiments of various rock salt samples

VR W R R

WRHTR. WA N

b5 IRl NARI% /g Jiffi/MPa__ Ji{fi/MPa
Al 400 0.0 0.150 0.00 0.00
A2 400 2.0 0.160 16.75 16.03
A3 400 31 0.200 21.06 19.25
A4 400 4.4 0.320 25.66 21.65
A5 400 4.7 0.656 33.52 29.65
A6 400 4.8 0.400 29.41 25.36
A7 400 5.1 0.680 28.86 23.46
A8 400 55 1.450 22.82 16.45
A9 400 5.9 2.300 22.25 14.89
A10 400 6.6 3.600 2731 17.10
All 400 7.1 3.300 32.27 20.40
Al12 400 7.2 3.800 20.99 12.21
Bl 350 35 0.188 29.82 27.34
B2 200 7.2 0.800 29.24 22.88
B3 300 7.2 2.388 29.17 17.90
B4 340 4.2 0.240 30.52 2711
B5 260 5.7 0.621 25.95 20.04
B6 300 6.8 1.622 30.12 21.61
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Fig.2 Complete stress-strain curve of test in phase a
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Fig.3 Complete stress-strain curve of test in phase b



F21 FE2W

DA, S5 PRI T BRI ) - AR O RON (9 A0 ) 2 1R

* 297

24 [

&%

K4 s o B A R ) - AR 4 2k

Fig.4 Complete stress-strain curve of test in phase ¢

AR 7 A PIABT B I BL (A BRI Y
Bt(B BY). fEWMRITEU(B BY), PRFFINASAE, ¥R
AR, NI

M SR T - AR 2 (UL 4) ] DA
FEMNN BL (A BOMIN T - NAZ - AT Loy g = A
B

(1) a Bt: ixBuhZe b NARBUN IR, NT) -
VAR R AR AN FL 2k s

(2) b Bt: izBuihZerh N EARE D, HAEK
BRI B BHEARAL, (BN AR RS N, XU
i S DL R A S PR B R

(3) ¢ Bt MRLUE(ESRAL, HZITIA N R,

4 HMAERTAERBRFERNTR

R IR UL, AR B AR
VO AIAE T T DAY S 5 O P A 10 (LD 25 WL At ok
)5 A KRR T AR N T - WARIRZA K. AL
K FAE I BErb B 2 (0 ) 258 1 AR oK B A
KR ZS . AEAE] Rl ) BRI AR, W R R B
FEWHRIS R ARA A4 . LA B ATR] 5, )
AT S 3 R 4 14 2 A vl DT o A i e (D
% RO g e 4 ) 5 Al 1 8 P A R A I T 2 T
RAKIAT E R
4.1 RERE. BB TR ERE) Z 6] /Y

e

N 2 h R 1) SRR AR A
IS 1) PR Bt REA T fh 2k U &, nT DU it o
Ll 1) SR P P AR R i I 1) 2 ) 1 5C R ARAE

m(eP, t _1 0.21t +0.16t?)-
C

{4.75— 4.56 } 1)
1+exp[(s® —6.2)/0.54]

X CHRE, HAC=34; &P Hyhlim BN
(%); m Dy AR (Q): t IR 1](100 ).
VAR TR Bl T SRR AR & DL AR IR 1) € RO
AU 5.

LA,

i SRR

B 775
o 2% .
W 3t & e b
i £ ;
o KRR .
% 2r S 4\’:‘3‘\\‘:“;‘3‘}&\ -
% R

KI5 s o) SRR AR DA RV Ak IR 1) £ 55 5 [
Fig.5 Relationship between dissolved mass, axial plastic
strain and time

22 RIS TR R t =400 s INF, AN [E] %l ) 2
NAR S AR TR ISR . ARYEE] 6 B #T
s, SRS AT ikl S, LA Hh
AN E Sy

4.56
" 1+exp[(” —6.2)/0.54]

(0.00< £” <0.08) )

R ARE R = 0.987 21, I <kl
HEEARLF

=475

t=400

m(g®, t)|

1o W R %
6 il BRI AR b SR A TR TR KR AR

Fig.6 Relationship between axial plastic strain and

dissolved mass



*298 ¢ B TREZER

2008 4F

Bl AR AR A &P =T7. 2%, 2 AR AR T
Bm SE Tt 2 BRI 7 Bs.

4r-

w B8 B4R
-l

R E 107 5)

K7 2P =7 2%INVERRIN ) 5 3 Shva i Bt TA] FR) SR &R
Fig.7 Relationship between dissolving time and dissolved
mass when gP =7.2%

R b, U TR t=0 s I, W E
H 0o MURHR RIS EAE, JFHEG IR LIS H:
Ml [ PAVE AR 6P =7.29%M0), A ERR ARSI T E m
L5 VAR I TR € 2 TR P BRI R AR Uh
m(e® 1), =021t+0.16t* (0s<t<400s) (3)

RE) AR E R =0.978 03, 1t B L&
JEAR LT
42 REIMKRSH

LS F106 Hn] DUA H, Bt il ) S N AR
B0, AR AR T AH LT C N A FH I IR R
fift AR PR TARK R4, X UEAAE N I EF
T AR ARRE I R AR T AR, I H Ml ) S AR
BRI, VR IR BRI 3 1) s M AN n] 20

M6 ety DUE HY, AN [l g Sk AR R
SRR AR TR AR ZE 80, ARl 1) 2 A £
JREZ MR, ML iah 3 B:

(1) 1B B AE . fribBothg,
AR ) SR T AR /AN, it o Tl ) S 4 I A R 0 3
RN N, (HAR IR AR .
% 4R B P 00 B0 SO AR A B ) -
AR 2 Ab T a Beiy, AT ) - WA A8
3301, H M RREG AR ) - AR H 2R LI 2,

(2) N B, ZBigem Erh, JF H g sbR
A AR B o IX U BE A il 1) B AR PR
AR TR R N, H R IR A K.
1% M 2 By P ) e 25 s AR g B BN g -

NAR M2 AL T b B dEAT N D) - RS SR T A
By, AR A R ) - AR 2k LI 3.

(3) B, &Buthdeh Bobihze, dhdefl
IR N o I 0 B Bt il 1) SR AR R I, AR
PR B BRI, AE KR B AR A )N
2 M4 BE B A 6 B0 R A I BN ) -
NAR AL T ¢ Bt BEAr N ) - VR A i T A
By, SANRI RN ) - AR Zan & 4 PR
43 HHEISH

I 3 A T S 5 W At e e A AR AR ) D TR A
T m R KRR A v, LA RECR K
ANHR T 5 AR VR A Ak () AR T PR R/
N IVERE , BEAE BB AR ) = AR R, 2 Eh
THIRGAW R E 59, ERCE KRR E
2k S AR T ) DR /N AN I DT A A I i
AR XMW VIR sh v R B 2R
R B A AT A B ORI, AT LA A [F] B B
WERLLN K E 59 KT SR iR R AL AR A
R A

SRR AT BL(A By)h R AR AL - B
HLUF 4 BB

(1) FEMRR TIPS, BRSOt I S Jgidn
RGN R A5 SR R A i S, LA AT 3T
A (WK 8(a))-

(2) BRI RFEE N ETR, K4
SO AR R (L 8(b)).

(3) Bl N g (AN T 388 o, R 4 W SRS A
PR R, JFIEWIE A R LT AR B
(WLK 8(c))-

(4) 9N I, XA R K
Jie S BB AT, A AR BIAR, LI 8(d).

HIRE AT, (1), QPN B L
FEAE Tz B (A B a By NN 7y - W
BAER T R A ()M Be iR S 3= A Ab T I B
(A B b B BN N ) - RARPERT R R4 (4)
BB S E AL T IS B (A BT ¢ BEEH A
I = NARERTR R A

TEVEMRIT (B ), RO E RGN
A TR B DA B S F PRI ISS T) AA A R ) A S 55 TR
FAH K. WEBMEIIBII . WA R R A
[F], R MREUH T sh VR, 18 CREUN T
RGN, IR (2)~ (4B B SHE R 2 )
IS RAMRARRIZEN, WK 9 Fris.



VIR Ve

DR, S PRI AR ST T A BN ) - WA £ N I 4 ) 2K A 299

(a) ()HE

K8 ANFIZRSUEAK B B
Fig.8 Photos of cracks in the different phases

(b) )M &

(c) (@&
B9 AIFZRGUZII B E R i 2 5 i R
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Fig.10 Stress-time curve of dissolving test before cracks cut
through the specimen completely
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