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Abstract

Underground water reservoir, hydroelectric power generation, basic engineering, sponge city con-
struction, etc. will encounter the dry and wet cycling environment of rock. However, the process of
dry wet cycle can degrade the rock. Therefore, it is of great scientific and engineering significance to
study the law of energy evolution and its correlation mechanism of rock under the dry wet cycle for
the deep understanding of rock deformation and fracture phenomenon under the dry wet cycle and
the scientific decision-making of rock engineering construction and protection. In this paper, granite
is selected as the research object. After 0 (without dry and wet cycle treatment), 1, 3, 6 and 10 times
of dry and wet cycle, the uniaxial compression and energy evolution tests of rock samples after
treatment are carried out, and the mechanical properties of granite after wet dry cycle are summa-
rized combining with the characteristic parameters of acoustic emission.
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1. 5|

AR, AE R B T /KPR o858 2 R ARUKR] TRERI M, BEE R RIMHERS , 7K L%
ERF IR SRR . Tz YR, KN T ERRE R R A SER, MIXAE RO RN &, AR
IR PR E R AR RE AN AT I R, gl R kR, B N R A dr A
o

TERM T B2 A AN b, KEFRAZ B R R e §gm 120 K —Ff . # /K628 H 224k
BETRAL, MR TRRKIR AR, R, KA N ek SR TE B R 2 B A 1 TR A B S
o

K EAE AR DGR R F d 2 B ORYD R R 1), AR T 2808 77 i B HAE % /K RS54
HER = BB 285G, RIL s BERLRAE B R AR, 20 el 50 44X, EKSCHERAL 2 RHEH R
H DTER A HT 75X A. M. Ounnnmkos 2 H 17K - 25 A TLAE H (Water-Rock Interaction, &% WRI)IX —ARiE[1]
[2]. KEVWDER, A2 DA E XA A B @ H JFAR R — I, TR AH B, AR AR RERE R . X
W, 25 AKX =R E T T IR IR, AR A F G A0 B A 8843 Ay vl i A
AR, A B T K B AR i ARG R AT, B TR R O T U e A SRR
HARRRANTTIE . AR R A A B RS — AT, b 224 A 2 0 A N R AL R 4
MAET e S A B sk Re s i R R BRI A Bk AR R LR R, AR R FLRR K
PIJTTH[3]. Eff, XM X IbE HEAT AN A2 B E A T B it , IR L0R A A2 J i R e Al
XA, RIS or & pH (IR LIRS TR P AR O, & P A 2 I TR S A
MUEAEBRAE . BRARTREE . SRVERCE A AN FREER T RE[4]: M2, XM SRR RGP AL B 5 i UL
W AT 1 B R A A B 2000, RIS P TR SRIE,  HrdroR A SR A R N B S IRAE R
RIFHINEOR R[] XA, SRS | A A TG ER 5 1 B Go bRl [6]; F4h, 3%
FEAREE N T T FIRIE R AL FER R BLE IS5 AEEIE, 0T T ARG B J5 KB 1A T A R RAIE
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[7]; B EME, LS eSS, JHRTIRIEMMER T IKCE RO #08, BT 7 SRR3R
A, RBUHT =X TIRAEPA XK A BRI OR8] 2B, AR WS NI I EL 2R+ B B 3 1
HATTRN R, EAERT 0, 1, 3, 6, 12 XFBIEIARE, WG 7R IERERKER LI
P RS i, o A RO TRAE A X A B A BN SEN SRR AR, HHF N BoKE >
FRPERLE > BTSSR > FLBREZ[]. BR0K, EWETISE DURE RN B R R BUA NI &, BRI T
F - AR AR - BROEIAE PR BUE 05 AR 12 2 [10] o

[ S0 T BRI AR T AE A B SR FE A R 2 . C. W. Badge & 45 115 TUE 187K B fif 1
PIRALEL: B AR AR BT B [11] o BURM I SR a0 oK T 1A (R s B v, K
BRE. LB TEmES, BTSSR ERERAKE, HTRIRE A RER, KIRRITRBEEES N, &
A ST ANEE N B I BN S RS0 T LB B S 5 5 T A TR S
A. Prick [12]i 3 56 FUAL 1 R B PA AFIRARMN TUG AL ROREN, - i RS U BB 2 R, (H
TGN 25 A0 (R E H RS AN 25 240 O. Ojo AT N. Brook [13] &5 1 Aif A &1 /K 2 A1 ik FE R
IR TR, DO EDOR, A PUSMPUHR BN . L Obert % (RF) [14]. BRI AL, JeF)
[AS]HIRT FE IR B8 3 A AEBR R K 0 Jm R SRR R, DRI, T — AN ATl e, AR A A
FEALSA T RE CRE T A IR IO SEM A4 2 R A

AR, V2 WETUE M TS 2R A X A MR Eh & A R R AT TR TE.  THBIE 5 A
A S WA FEAEYFINE BT T BEAT 7 PPAS, BLHRAEE .. BHEHUR, WUKR(EKE)ARILBE, PBpE
[16]. JXLERTFLLE KK, BEE TIRIEMREBUIEIN, A RIRARE FL AP SO A, HIR K F AN 2%
FLBRFEH K . Gokeeoglu S8 NMBTFL 7 17 M S i L HEA A E TR AEIME F N HR A VE FE4R(SDI) 52
R, HA R TR REOT SDI IZIafE I [17]

ASCH IR WHIAE R G A EEDF TSR, AR B 200 0 CRTHEAEAALEE) . 1. 3. 6. 10 KT
PEIALER IS, TR ARER 55 FE A Sl I 4 A RE IR AL G, JFES & A R ATRIES HUE 45 T THRIEM S
6 A IRIAR R T 2R

2. FREMRE
2.1. B

P BRI — BB ST B i RAE G PRI R IRE RS 1 A 2 WORNE, R E R E
#7950 mm, 9 100 mm BIRRAES FE, JF HoRum ST, EHRDRERE/N T 0.02 mm, S o LR /N T
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Figure 1. Granite samples without dry and wet cycle
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Table 1. Initial size of granite sample
=1 EREEHBRY

s Ao A A; Bo B B Co Cy

H&(mm) 49.43 49.60 49.53 49.42 49.58 49.61 49.42 49.63

15 B (mm) 100.10 100.08 100.24 100.40 100.90 100.02 100.82 100.08
s C; Do D, D2 Eo E; E;

H4&(mm) 49.48 49.54 49.62 49.62 49.52 49.46 49.56

15 B (mm) 100.12 100.82 100.28 100.30 100.32 99.92 100.24

2.2. FiREALE
AVARIEN AL 4 7 A FER AR K 24 /NE, SR JE BONBETFALN S XL 12 /N (8 fb 2 75 v —

KRG (K 2), JF HAE TR TREATHOE . SRS BRSNSl A 20 L 4k
AR BT HARE T REAT. & 2 RARKE TR B E M

PRI AR AL .

Figure 2. Natural soaking and blast drying of granite
2. ERENBRZKEHNBT

Table 2. Quality measurement results of granite samples after different dry and wet cycles
= 2. PETF SRR EENES

HEREMNELER(BAL: 9

. THRAG R AL A

0 1 3 6 10
Ao 511.23 - - - -
A 513.70 - - - -
A 513.84 - - - -
Bo 512.43 512.76 - - -
B: 517.31 517.68 - - -
B, 514.89 515.26 - - -
Co 51258 512.93 512.80 - -
C 515.01 515.32 515.18 - -
C, 513.01 513.34 513.18 - -
Do 517.17 517.48 517.32 517.36 -
D, 517.76 518.09 517.94 517.95 -
D, 516.03 516.36 516.27 516.21
Eo 515.08 515.40 515.28 515.30 515.56
Ex 509.60 509.92 509.81 509.79 510.06
E. 51251 512.80 512.68 512.66 512.93
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A BRBAR BRI AR =, P B AL FRd bR, MO,
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Figure 3. NM-4 nonmetal ultrasonic testing analyzer
3. NM-4 FEg B BAEKM 2T

Table 3. Measurement results of wave velocity of granite after different dry and wet cycles
7 3. PETFEEALIEABE R ERRNELER(RALL: km/s)

N AL AT
HREG
0 1 3 6 10
Ag 4.717
Ay 4.717
A, 4.808
Bo 5.000 4.545
B, 5.208 4.902
B, 4.808 4.717
Co 5.000 5.000 4.902
Cy 4.808 4.545 5.102
C, 5.000 4.717 4.902
Do 4.902 4.717 4.902 4.808
D: 5.000 4.902 4.808 5.000
D, 4.808 4.464 4.545 4.808
Eo 4.717 4.603 4.808 4.717 5.000
E: 4.808 4.603 4.717 4.808 4.808
E» 5.000 4.717 4.902 4.808 4.717

3. FIREHGHREERRLAE

LA S 4 M S IR PR SRR 2SR MTS-816 AL Al AR RS 2R Gons 16 ke a FEHEAT W86 T i
i B F AT I A SHE S, Bt LB L EMAE R G, A P A PRk B AL SE PR T, 5 PP R [
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Figure 4. The stress-strain curve of granite sample under conventional uniaxial compression test after different times of
drying and wetting cycles
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Figure 5. The change of elastic modulus and ultimate strength of rock sample with the number of dry and wet cycles under
uniaxial cyclic loading
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LRI R, ARSI BRI T, AR A R X B B AR B 56 B2 24 B TR AR A R S
H/ e FTULEE], 10 UG JE s B AR IR 0 MR I R B, R BRIR R AR, 3
R T R 50%, ARPREFE T BRI 60%, AT DAAIRBRAFEAS B (ki BLECK, IR AR+ TR
PRRE A R o
3.3 REERUAIE

AR R K REEMEEIRE, Wi, Bikae. Bifiee. Fae. KAEsE, HE
LM P EGEAT S IS DRI, AR UGRE R A AT ROR I AR R K B R REAIRERKRE, #E
HUCRE R BR AN S PE R R BE MR, FhAE R SMEERE, AW R RR[18]

W =E, +E, @

X, W ORSFRERE I, BN a s E va WA R YRS E, vinEad et s
AP BE R, T EH T AR OB AR .

WRYEFRAE REAE AT I — WL, AT A BN B 7T — AR i 2 xf 58 R REANFE R RE BEAT T 5
AT IZ AN B m BRI R B o B N KT R BT AR S K5 PR RE[18] [19] [20] - i Se AL an A\ 2
RE 3 LT AR Sy - NiAR #hZeAR 04532, SR RS L U s BN g — 82738 i LA 73 B A o B4 21,
P 2 ZRINFERLRERE B R . W1 6 B, XTI51R) i A A HUINEN N /) - NAZHIZR, 2N E N )
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Figure 6. i-direction deviator stress deviator strain curve
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Figure 7. Change of elastic energy density with stress level
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Figure 8. Change of dissipative energy density with stress level
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Figure 9. The change of elastic energy density with the number of dry and wet cycles under different stress levels
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Figure 10. The change of dissipative energy density with the number of dry and wet cycles under different stress levels
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SR PERE HE KBRS B A T B TR A B E N, TR a et i MR B AR AT S D22 42 2
WK, RN AKCF R RARRK . PRI T A 20N [21]

o& o (4)

IR, APEMFIERESIE R, IR RN & ARREE DG I R I TR A A A B ANR 125
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Figure 11. Internal energy evolution of rock samples after 0 dry wet cycles
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Figure 12. Internal energy evolution of rock samples after 1 dry wet cycles
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Figure 13. Internal energy evolution of rock samples after 3 dry wet cycles
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Figure 14. Internal energy evolution of rock samples after 6 dry wet cycles
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Figure 15. Internal energy evolution of rock samples after 10 dry wet cycles
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Figure 16. The change of stress and ring count rate with time
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Figure 17. Change of acoustic emission ringing rate and dissipative energy density of rock samples with time after O dry wet
cycles
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Figure 18. Change of acoustic emission ringing rate and dissipative energy density of rock samples with time after 1 dry wet
cycles
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Figure 19. Change of acoustic emission ringing rate and dissipative energy density of rock samples with time after 3 dry wet
cycles
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Figure 20. Change of acoustic emission ringing rate and dissipative energy density of rock samples with time after 6 dry wet
cycles
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Figure 21. Change of acoustic emission ringing rate and dissipative energy density of rock samples with time after 10 dry

wet cycles
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Figure 22. Proportion of dissipated energy density at the first large peak of acoustic emission event event
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