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Creep test and damage model of soft rock under water containing condition

YANG Xiu-rong, JIANG An-nan, JIANG Zong-bin
(Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian, Liaoning 116026, China)

Abstract: In order to consider the damage effect of aging deterioration and water content weakened on the creep parameters of rock,
a creep damage model is proposed, that is, the parameter correction and improvement of Nishihara model and the triaxial creep tests
of basalt with different water contents are carried out. First of all, the creep regularities of rocks with different water contents are
comparatively analyzed; and the mechanism of the influence of water content on the rock creep process is revealed. Secondly, in
order to describe the rock creep process better, the aging deterioration effect and water content weakened effect are introduced. The
damage variables and creep parameters are fitted by the experimental data. Finally, the calculated values of the model are compared
with the experimental data. The results show that the initial creep value and steady creep value increase with the increase of water
content. Furthermore, it is verified that the numerical calculation of the model agreed well with the experimental data by FLAC3P,
The rock aging creep damage model proposed in this paper will provide a theoretical basis for the study of rock rheological
properties.
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coefficient

| = MEKRERIRRA, HEET IR A R LI IHET
FREEST |25 B8 /K40 AR AR A o ) /N A IR

BACEE) R R ERBIMEL, KRR AT AREEACRE THCE GRS, @50 1A
JIER, HAEE R & ga et — e 8 8E B S KGR FLAC A8 A ) — RO KA
91k, X FEAKEAEAGE RN A CERE, R BRESCHREEOE AN A IR S RS AN A 3 7K 1)
Tek[UFD Vésarhelyi ZERF 70 T SRR A AR B BR A AT T ImAS 5, i 18 /K30 Hidk
AL {H?EX?‘EEE‘%FTMJJHﬂ“lEﬂ%ﬂZFWDYmF“ﬁ AR AR B A HRE T (52 . 2V 0 2R 1R 3645
— BRI B BNE I RIS E ST T A AR T B S KBTI N A A A R AR A R AL

Wk I 2017-12-25

SEWH: ExRARPIEEEETH (No. 51678101); R EREEARILS £ %4 (No. 3132014326).

This work was supported by the National Nature Science Foundation of China(51678101) and Central University Basic Research Fund Special
Funds(3132014326).

BAEEFN: MHR, &, 1991 F4, WMEFE, FEMNFE T TRREREES I T/E. E-mail:yangxiurong6@163.com
EIES: 255, 5, 1971 F4, 4, #, WLAS, FENEE L TRBREES T2 5ME J7 978 LAE . E-mail;jiangannan@163.com



168 = +

b 2018 4

BTN EE 1 . MR AR B AN R S ARSI T
H AT =R AR G, 19 E B KR AN ) 2 R R
HAHAC R E B o JKAK % SR AN A 35 K R
A AT = i A I A Y S RO T, iR
SR S BRI 35 ST 1 AR 5 K i AR
il

HAOGAR BRI, KR AN 2N AR S
HORAHW BT TN, IR T RS HOR AL
PO ALIl, A AR S Hii AR 59 4
EEAREKEAR, EARE AEIARGK
A IR EAT T REMTTE, B 1A iR
SItE S G E IR O o PaE e 1BV I AN 1
DA B LRI MR A &, AL T KSR S
HOARIRRL, JFHAEW] TR IR . VLol
FERMIGIR AT N & ACE AL SRt THB i
AR, ENEIZE R AR S 2. SR
FFAEUSISOHE 1 O SRR B R I — M AR R AR, 4
WUEZL T oY A, (ERE BRI TR FE I R
B0 5 R B i AR R

2 EAIEHARR

2.1 RBR A

RLW-2000 L4z il = Sk 3G L2 KiEw K
KA FIRHRIG L) BEE ) 1) 2 DhRe i 221X,
AT A A A =R 4 a0 A AR B G
| 2GR S E DOLI &30 R RzEh 8%, Al Le
PRI ST B MBS 3 MOy A P E ] DA
JATLATERE 3 Mzl 7 B g, =—MaEE
AR H A, ARG 2225 5 i G LA 1.

(a) FARLX

(b) 5t

B 1 RLW-2000 FiZAK 523
Fig.1 RLW-2000 rheometer of rock and
extensometer install

2.2 REEHIE
NT TR FIRE A BB R, RS A
AR B E AR TS B, AS VORI e il A ARARUR

RHIER, R i 5 S 0 IR 4 1E AR IR 45 A4S 2
(ORCEL, A e AR R BE L (kg/m?) Ay T L 14 5
FHE Mz KEHE Mc:WWHE Mg 7 8:310:
1520, /KIEEL wIC BL 0.4, #PRIAZEL 0.3~2.0 mm.

FIVERAE I S B b R A R A 250 B N
2912 FEPKEEEE, BEIKIFHREEA,
P HEEAPRME AR A I — 8 I 1R H B AR
50 mm. 5 100 mm FIRFE, BB S FEARETRT =
SHRBEIEAT IR, EHIRR T 10 MRl LA
1l B PR L 2.

(a) FEHE

(b) HIF

B2 ARSI
Fig.2 Mold and sample

23 RBTGTR
Jef il BUFAREAE 50 °CUTRIET 48 h JEFR
H, fFHHRRERI T mo, FHEEAT b 50 BRI T AN Ak
B, W0 5E RN AT 57K 2 wo A0 LRI
BURE IO TR N REATBURE , BERR 30 min XHAFERK
K, PRER AR bR SR, HRIAFAFE
BRI LT X N (R B Y BE AR myps A5 IR
# o PR REECE AR IR IR AN, R 2 h
XPEMERRE, BHBEPEHERERN m FEAHEEN
1k, ERERAEKEN
w=[(m, —m,)/ m,]x100% (D

B IR AR P 35 1 K 2 EL 4808 B 40 A7 3 S HIR
A, WU S5 % 4% 8% 12%H5 7K
WFE, RANSE BRI TR WL 3.

HEAT =3 e 450 0 7 g R AN T AR 1
PURTRE, e = Hhik AR 00 7 Ot F2 o 14



BT

WFs R SR T HCA IR ARG LA B i 7t 169

BOACEEG, =GR LR 1.

G e H R FH [ 5 Bl (5 MPa) it Hs 73 2
W, GRAEIEEN 2 MPa, M E /N
T 0.01 mm/h S FEBE NSRS —Z0qr 2, B RNFEAR N
I B e 45 1t .

(a) ALY

(b) THA

B3 HAREMTRE

Fig.3 Saturated device and dryer

1 ABRHESRFR

Table 1 Basic condition of test
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Fig.4 Creep curves under different conditions
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