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Study of dilatancy characteristics of salt rock under
unloading action of confining pressure

JIANG De-yi, FAN Jin-yang, CHEN Jie, REN Song, WANG Zhen, BAI Yue-ming
(State Key Laboratory for the Coal Mine Disaster Dynamics and Controls, Chongging University, Chongqing 400044, China)

Abstract: The dynamic reduction of confining pressure of salt rock gas storage surrounding rock during construction period is
simulated by uniaxial compression tests and triaxial unloading confining pressure tests. The effect of temperature on dilatancy
characteristics of salt rock are analyzed by the unloading tests. The results show that all the tests are the process of stress increasing.
Furthermore, both unloading confining pressure tests and uniaxial compression tests have similar deformation stages of dilatancy
curves. The similar deformation stage includes the volume compressed segment, the stable dilatancy segment and the accelerating
dilatancy segment. Those two types of tests also have the similar compressed limit. However, due to the different loading modes, the
ratio of stable dilatancy in uniaxial tests is larger than that in unloading confining pressure experiments. The dilatancy rate and the
value of dilatancy are smaller in unloading confining pressure tests. The unloading confining pressure tests have greater dilatancy
under the same deviatoric stress. Higher temperature can promote the dilatancy of salt rock. That means the increasing of temperature
can make the accelerating dilatancy point appear forward, the initial stable dilatancy segment shorter, the accelerating dilatancy
segment longer, the dilatancy rate and the value of dilatancy higher.
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Fig.3 Volumetric strain-axial strain curves of specimens

A R B 1) R B D R AN AR A 1) B s o 31
Aip N T AR S B2, A
Ko B R R RNEDIAOG [N i B )
o BT A .
3.2 HEEXNHAFEREN AT AR ER

A AT ARG 3 A iR S i BORUEEROR,
SR IEARBOEAT U] 2 2.2 Wik R (2) O
T B (L B A = T e AR PREAT T — kAR i Tl
Feo 4 nTRUE H: AER RIS 15 MPa ({3
Ferf, Eha AR ) 2 ) T IR AR & I
B BOEEAS TR B TR, Bl K2 25 MPa
(IR R e, 1o B ) - W AR A SR PEAR AL, AT LA
AL TSR PERT B

b 2013 4
25
20 t+
<
=0 (eB]
=
15
S
O3 ﬁ
5 10
F He gk 5T EIIES9
-0.4 -0.2 0 0.2 0.4 0.6
Pl RS g5 /% M N AR ey /Y%

B4 RAEBLN - IAR 4k
Fig.4 Stress-strain curves of specimens in
compression period

ARG L 3 P BE AP 0 i s, 23 A
X EIAPIRAS T IER A AN, Al 5 B,
EIAT AR B AR R IR R TR RS
A2, oa MBBGE G, WRAFRITFRY A . EIH
TG A A A TR s 1R FLRRER L, AEAR A 5 1)
Bt s S N EB KT TR K ab IR E S
B AR FL R R ED KT, R
DSkt S TR N Ty R, B N T RIHEK, ZE
17 E IR )y, 2RI Y« AR a2 2 BE
3 A A B el N, R Ik B R AR
BRI, R 2 1) U SRR IO BRI TR e, 5™
OB O be INEY A B EITE RS, T
i N 7 AN FEHE N, ST B B A IR R AR E AT
SRR, R R EORT AT A
MAHEASS) 18, W od J5 51 B

12 ¢
10 f
08
06 | 1=45C
04 00 y
02 =15 C'

0 1 1 1 L
<02 700 1200 1700 2200

04 ra == 11/

-0.6 F*

-0.8 b

RN A g4 /%

00 3700 4200

i fE ik 4 MR ALK as by el d

B 5 ANFEEE T E B A RN BER R
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