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Creep acoustic emission of rock salt under triaxial compression

WU Chi, LIU Jian-feng, ZHOU Zhi-wei, ZHUO Yue
(State key Lab. of Hydraulic and Mountain River Engineer, College of Water Resource and Hydropower, Sichuan Univ., Chengdu 610065,

China)

Abstract: To study and analyze the acoustic emission activity characteristics in the first and stable phases of salt creep, a series
of triaxial creep compression tests are carried out using MTS815 flex test GT rock mechanics test system and PCI-2 acoustic
emission (AE) monitoring system. The results show: under the triaxial condition, the characteristic parameters of AE such as
ringing count rate and energy are proportional to the creep rate. The curve tendency of AE characteristic parameters and creep
rate are basically the same. Under the constant confining pressure, the higher axial stress can accelerate the creep rate, and the
AE activities also increase, which are characterized by the increase of AE incident points, ringing count rate, energy,
cumulative ringing count and cumulative energy. At the same time, through the reduction of points of AE events point, it
provides a basis for the study on the long-term time strength and creep damage evolution of salt rock. The creep fractal
dimension values of AE of rock salt in various periods are calculated using the G-P algorithm. The laws of rise-fall-fluctuation
are summarized. It may that provide the basis for studying the stability of the internal damage of rock salt
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Fig. 1 Strain - time curves
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Fig. 2 Steady state creep rate-deviatoric stress curve
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Fig. 3 Ringing count rate-time-axial strain curves
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Fig. 4 Total ringing count-time curves
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Fig. 5 Energy-time-axial strain curve
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Fig. 6 Total energy-time curves
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Fig. 8 Total count-deviatoric stress-total energy curves

(4) 7RG Iy TR L

i BRI A R — R AN WA B AR R i
P2, WAl KRR, g B R R R
st — e B BAMRIFR g BARE, TRk
S AR BHERT A TR AT RBAR BT 7 A2 B — Al
%, ARMEAGTRHE. R, EaEiEH T,
AR TR R AR v 7 A B P A e B A I TR
[B) 3k b #E2LA B JEHRAE o AR S LA Grassberger fll
Procacciaff th IRIG-PEVE N EAil,  FIHTHE NI gL,
THE SRR AN R B2 ) 2 A T &I B I ) 3870 T
Ak, W9,

2871

63.2 MPa

0 2 4 3 8 10
Fif [ /h

B9 TERDEHT AE EHERSHE
Fig. 9 Fractal dimension values of AE events rate under different

stresses

MO AEFAF R YEARAL B2k, %5k
PR A R o B AR R B TN B s i, X
JSEA % I A RO A . ISR, B 4E
B ETE, RV BRSPS 5 O AT D B REUA S
7=, WO R T PR AR B A EETR
B, EMRE S SR EREOT IR ST BL, 55 o
TCIF T3 2 IR (K 7 R P M J 3 A 7 A B
[ OREFEN TS E , 1ZM Bt ik e gets Bt 5. xt
MR RE AR Y, TEIRARVIIRIN BL, AR
THREE R AR RS, RERIERIL, BEE & e,
RO ARG, RER PRI YRR R BURAKT
WAIE T BRI AR 45 15 K SR I AU — AN B4R A2 1
IR, 2 — AR FE U R,

X EEAN TR 3 26 A1 K P S 0 A ARLR /N AT ),
SESIVPALIE DN EE- ¥ N DN < B PP VA
YU ME )] 2.273, 2.298, 2412, 2447, 2.497, ¥



HEF 2 M, SR E B = R AR R 5T 323

FE233 2 (6], RN IR A P RS I 2 AR
ARFEFER PR, B E AT AR R .

3 &5 %

(1) ZHIRARM T, Sl m s 5 i R
FOR, RERIGRIEE, HEEAS L 5 4 R0 BT
i 2SR 1 2 A

(2) BIE—E, SAmERES, A
WEASTER, IEARIMAER M SISO, R
FIRs B A th AT TR, RIUMREH SR - A
2GS B - B R M2k AR AR . BRI RIE
TSR DR U BRI A B OB K.

(3) AT L7 747.4 MPalt}, FaZsiEAs i
WIS AL NS, AR LR ORI RS A s A
B T47.4 MPaltt, RSB SIM, FKIH
AESERr S AR AR I BT 22 « 1 7 ek T
A h KR 0 B — IS %7 3L

(4) EBARIH, HRBEAEF R4 (1
B EF— R, BRI, R
IR K. M R £ B IO AT 7 4 Bhih A
A5 05 % JR F—  (E RAR B B RE B P

SEH:

[1] MUNSON D E. Constitutive model of creep in rock salt
applied to underground room closure[J]. Int J of Rock
Mechanics and Mining Sciences, 1997, 34(2): 233 - 247.

[2] CHAN K S, MUNSON D E, BODNER S R, et al. Cleavage
and creep fracture of rock salt[J]. Acta Materialia, 1996,
44(9): 3553 - 3565.

[3] CHAN K S, BODNER S R, FOSSUM A F, et al. A damage
mechanics treatment of creep failure in rock salt [J]. Int J of
Damage Mechanics, 1997, 6(2): 121 - 152.

[4] YANG C H, DAEMEN J J K, YIN J H. Experimental
investigation of creep behavior of salt rock[J]. Int J of Rock
Mechanics and Mining Sciences, 1999, 36(2): 233 - 242.

[5] &AM, athfh, RER. MK RnE A5t 25 wt
BIELIAT]. 54 1% 5 TR 4R, 2000, 19(3): 270 -
275.(YANG Chun-he, BAI Shi-wei, WU Yi-min. Stress level
and loading path effect on time dependent proper ties of salt
rock[J]. Chinese Journal of Rock Mechanics and Engineering,
2000, 19(3): 270 - 275. (in Chinese))

[6] ALKANA H, CINARB Y, PUSCH G. Rock salt dilatancy
boundary from combined acoustic emission and triaxial

tests[J]. of Rock
Mechanics and Mining Sciences, 2006, 43(1): 108 - 119.

(7] /N, B, R 30 A e AR I N

compression International  Journal

TN, B 155 TR, 2005, 24(12): 2054 -
2059. (GAO Xiao-ping, YANG Chun-he, WU Wen, et al.
Experimental studies of temperature dependent properties of
creep of rock salt[J]. Chinese Journal of Rock Mechanics and
Engineering, 2005, 24(12): 2054 - 2059. (in Chinese))

(8] LR, xIgktE, R & EWREUHE TS RS
T AR RIS BT TT[]. DU RS2k CIREREARRD , 2016,
48341 1): 100 - 106. (ZHOU Zhi-wei, LIU Jian-feng, WU
Fei, et al. Experimental study on creep propertie of salt rock
and mudstone from bedded salt rock gas storage[J]. Journal
of Sichuan University (Engineering Science Edition), 2016,
48(S1): 100 - 106. (in Chinese))

(9] DRWEME, HERZIL. A RARRERBITT]. ERRE SR,
1995, 18(4): 96 - 103. (QIU Xian-de, ZHUANG Qian-cheng.
Research on the rheology behaviour of rock solt[J]. Journal of
Chongqing University, 1995, 18(4): 96 - 103. (in Chinese))

[10] X/, 1 55, AL, &5 ZHN RS T A
AR J]. & J1%, 2014, 35(4): 919 - 925. (LIU
Jian-feng, BIAN Yu, ZHENG De-wen, et al. Disscussion on
strength analysis of salt rock under triaxial compressive
stress[J]. Rock and Soil Mechanics, 2014, 35(4): 919 - 925.
(in Chinese))

(11] B&EM, B B SEmERCRIAD. A 1%5
TR 4R, 2002, 21(11): 1602 - 1604.(YANG Chun-he,
CHEN Feng. Investigation on creep damage constitutive
theory of salt rock[J]. Chinese Journal of Rock Mechanics
and Engineering, 2002, 21(11): 1602 - 1604.(in Chinese)).

[12] 2B, Br 45 AF #, 55 S0 Rl R AR 08 b
RFHERIGT R [J]. 5 A 7155 TR, 2012, 31(2):
326 - 336. (JIANG De-yi, CHEN Jie, REN Song, et al.
Experimental study of strain rate effect and acoustic emission
characteristics of salt rock under uniaxial compression[J].
Chinese Journal of Rock Mechanics and Engineering, 2012,
31(2): 326 - 336. (in Chinese))

[13] REEE5R. 70 ZRAEFAINED B i 5 I A8 75 R S R M F 9L (D],
BN YLV EETOR2%, 2012: 51 - 58. (XIONG Xue-giang.
Study of creep acoustic emission characteristics of sand rock
under step-cyclic loading and unloading[D]. Ganzhou:
Jiangxi University of Science and Technology, 2012: 51 - 58.
(in Chinese))

[14] £KR, 24, TOLE, 5. AaNT) - MRS ERN
PRI K o T SIRRRE[T]. 5124, 2010, 31(8): 2413
- 2418. (JIANG Yong-dong, XIAN Xue-fu, YIN Guang-zhi,
et al. Acoustic emission fractal and chaos characters in rock
stress-strain procedure[J]. Rock and Soil Mechanics, 2010,
31(8): 2413 - 2418. (in Chinese))

(DTS

D)



