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Abstract: Based on the analysis of existing research results of rock creep mechanism, the mudstone in Nanning
Basin is taken as the mainly research object; and its creep property is deeply discussed by a series of tests under
unconfined uniaxial compression and confined uniaxial compression. Especially, the creep changes of meso- and
micro-structure are researched combining with scanning electron microscope(SEM) images of mudstone. It's
indicated that the creep mechanism of the argillaceous soft rock is the result of the interaction between the damage
effect and hardening effect. It is reasonable to explain and illustrate the mechanism of three creep phases by using
the comprehensive curves, which include the creep curve, the damage effect curve and the hardening effect curve:
at the first stage, hardening effect is much stronger than the damage effect and the creep mainly obeys the decay
law of hardening effect at this stage; at the second stage, the damage effect is stronger than the hardening effect,
and the creep mainly obeys the constant-rate law of the damage effect at this stage; at the third stage, the hardening
effect disappears and the creep obeys the acceleration law of the damage effect. The creep mechanisms of the
argillaceous soft rock and the metal materials are different in terms of magnitude of objects and the mechanism.
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Fig.1 Uniaxial compression creep curves of mudstone under
stepwise loading
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Fig.2 SEM images during creep process under constant loading
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Fig.3 Transient strain increment-stress curve of mudstone

sample under stepwise loading
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X AR 12 R 55— 3 i Fo

@ IHAEE BB SRR AR B

FEIAZ S i Be, B N ) AN R 2, e
BROThrRd e, (HEE —f BUMER B 2 AR . 4
AR, BB R LT S I R S 2
KA fEX W BUh, MEALNAE A B R A
YEH, BRI R FEE AN K B AR AR B3 —
B B IR AT — S PR A 2080 L 2 453 1 280 AT R
5, R YE A R AR A B I ) AR Ak, RIS
B BU AR R T2 R T N R S AR
AL B 4 i 2t T A R K s C, B
X A AR IR R 2 AN R G

© AT =B MG AE B

FEIHRAS SR =K BL, BEE N It — D%,
FUGHE DY RE, HEE =B BOCR R e i i .
HANH =P BUA, AN ORI, R jen
P 3 A i P ) e e Ak, RIS = B B i 2 R
TR AN A5 075 255 1 ) i AR AL

3 RERESERFEHHEIXA

BB ELMTASHLH] T EAT A AT « SR
AT e B ATE MEEe 2 0 R N P I VRGN MEEE AN =
B BB SFEMRL A AR s R T B AR L
R SRAEN JJAE AL 8 i A2 0 5 AT R
BRI P AR AR AR s R S AR L
A FAEN RIS S AR Bl 5]

LAY A

Je AR AR AL U = 2 e A 450 L A
WAV ILRME RS . BrlL, Jeiiics ik 32 5
R AT AR B AR D3 A«

(1) —HZHERNN SR T AR R
SRR S G BRI ST A
Fo M A R AZ I 2 50 R 1 2R TR
AL kL.

(2) —HAENH EWAAFE, EIE A
SR . RN A s P DR Y, T
Pe T (R AR W 3 22 dea A B A R 3L
[l 2 1 o

4 & i

(1) Jo PR 2T s A2 W% I I A 48 8 it N ) 48
i, AR R ML T A A I . A
N0 B 5 2 5 T ) PR s A 4 DX ) £ T PR 1 R 56
—HIAGIE ALK BEAT 70 2 AN B, BIEEAR B DL BOAT
HEARATT AR B B

(2) MRAEHHAR RS LML B 4R, 455
BN I FE BRIy« i A el T AR 255 2 ol
FUANWT A S S ARAN W s 4, ] AR T AR iR AN T
PERMEE R BTN A P I S A A AN )
VR N 5 B Ak, UKL =5 3l AN A
JE B 2% MBS R AL

(3) e T (P AL L 2 s A2 o A Hh B2 45 2
5 AL SO S AR T 45 2R o 5 — B B 4 22
AT R IR T BONAF R AL N AT 5, AR BN
YB ST (15 A2 18 A< B I (B 1Ay BRAIS, BIER — P
B PR s A A T P T8 e 280 ) s AR A R
o SR BUAERR AR AT € R RN 2 B
RN AL, 2RI e T 1)t A2 3 2 B I [R)
SR, BIVER R B AR R T R T
RN (R B AR A A o B = Il A i B R Al 5
CAZIL, RIS 1 A2 3 4 B I 18] i
AR, RIVES = BRI A2 A IR M55 280N PR i 3
A . e SR (R AR ML < i A2 LA AN
[l

S Z ik (References):

[11  EEHL Bk, kR, hEE A TR M]. T

e I RAA R, 2004.(WANG Sijing, YANG Zhifa, FU Bingjun.



529 %

5 8 10 TR, S e IO I AL T

* 1561«

[2]

Bl

[4]

(5]

[6]

7

(8]

[

Century achievement of rock mechanics and rock engineering in
China[M]. Nanjing: Hohai University Press, 2004.(in Chinese))
GRIGGS D T. Creep of rocks[J]. Journal of Geology, 1939, 47:
225 - 251.

SCHOLZ C H. Experimental study of the fracturing process in brittle
rock[J]. Journal of Geophysical Research, 1968, 73(2): 1447 -1 454.
LANGER M. Rheological behavior of rock masses[C]// Proceedings
of the 4th International Congress on Rock Mechanics. [S. 1.]: [s.n.],

1979: 29 - 62.

Xk EARAR AR MY, JE5 e HTTH A, 1994.(LIU Xiong.

An introduction to rock rheology[M]. Beijing: Geological Publishing
House, 1994.(in Chinese))

ETE, ESHL R M se S ) A R A AP A AR PR
RFFT[). MR ML, 1990, 12(4): 335 - 342.(WANG Zichao,
WANG Shengzu. Experimental study of semi-brittle behavior of
rocks at temperature and pressure corresponding to middle-lower
crust[J]. Seismology and Geology, 1990, 12(4): 335 - 342.(in
Chinese))

AR SO/ AN S iR AR P ST 9T [0).
225 TR, 1986, 5(4): 343 - 358.(GU Yaojun. A study of creep
properties of Xiaolangdi fine sandstone under uniaxial compression[J].
Chinese Journal of Rock Mechanics and Engineering, 1986, 5(4):
343 - 358.(in Chinese))

JURKE, R4 BOH STy k). AL TREAR, 1997,
19(2): 77 - 82.(FAN Qiuyan, ZHU Weishen. Method of calculating
optimum support for soft rock[J]. Chinese Journal of Geotechnical
Engineering, 1997, 19(2): 77 - 82.(in Chinese))

MRAse, b B A AR AR MR ST 3] B 2R,

1996, 24(5): 504 - 508.(CHEN Youliang, SUN Jun. Characters of

[10]

[11]

[12]

[13]

[14]

[15]

rheological fracture of rock[J]. Journal of Tongji University, 1996,
24(5): 504 - 508.(in Chinese))

(R, BN, E AR RIS HRD]. &0
225 T FE244R, 2001, 20(3 1): 871 - 874.(REN Jianxi, GE Xiurun.
Primary study of meso-law of creep damage propagation of rock[J].
Chinese Journal of Rock Mechanics and Engineering, 2001, 20(Supp.1):
871 - 874.(in Chinese))

B R A A A G AR MR BT 5[], S Ja %%, 2009,
30(7): 1909 - 1914.(HOU Gongyu. Study of chaotic characteristics
of rock creep[J]. Rock and Soil Mechanics, 2009, 30(7): 1 909 -
1914.(in Chinese))

FEVE, YEPIS, AN, S AR LIS B M.
Jbat: Fl2E i iRA:, 2007.(GAO Yanfa, FAN Qingzhong, CUI Xihai,
et al. Experimental study of the perturbation effect of rock rheology[M].
Beijing: Science Press, 2007.(in Chinese))

FET, FCHIR AR SRR MBI L[], A A

TFE%R, 2007, 26(2): 391 - 396.(FAN Qingzhong, GAO Yanfa.

MRS,

Study of creep properties and nonlinear creep model of soft rock[J].
Chinese Journal of Rock Mechanics and Engineering, 2007, 26(2):
391 - 396.(in Chinese))

i, SRYEME. A AR M. JEnt: Rhat

ik, 1999: 1-378.(ZHANG Gende, HE Xian, ZHU Weiyao.

FHLGE, A

Rheology of rock media materials[M]. Beijing: Science Press, 1999:
1 - 378.(in Chinese))

(L, BB, mEAL BhEgea AR AL CT
SERHREG[]. A %%, 2001, 22(2): 130 - 133.(REN Jianxi, GE
Xiurun, YANG Gengshe. CT Real-time testing on damage propagation

microscopic mechanism of rock under uniaxial compression[J]. Rock

and Soil Mechanics, 2001, 22(2): 130 - 133.(in Chinese))



