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Research on unsteady creep empirical model of rocks based on statistical laws
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(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan, Anhui 232001, China;
2. School of Resources and Environmental Engineering, Anhui University, Hefei, Anhui 230022, China)

Abstract: In view of the shortcomings of most rock unsteady creep models under conventional triaxial
compression conditions, such as complex functions, numerous parameters and difficulty in determining, based on
31 sets of unsteady creep test data of different types of rocks, the strain functions and time functions were
constructed, and the linear relationship between the two was statistically analyzed. Based on this, a new empirical
model for unsteady creep of rocks was established, using creep test data of shale, marble, mudstone and sandy
shale at different stress levels to verify the accuracy and rationality of the model. The results show that the
empirical model function of rock unsteady creep based on statistical laws is a unified expression containing only
four model parameters. Its creep curve is approximately an inverse S-shape, and the creep velocity curve is
approximately a positive U-shape, both of which are consistent with the actual rock creep laws. The creep test
results of shale, marble, mudstone, and sandy shale at different stress levels are highly consistent with the
theoretical curve of the empirical model. Its rationality and accuracy have been verified. The model can not only
describe instantaneous elastic strain, attenuation creep, and constant velocity creep, but also describe accelerated
creep with particularly obvious nonlinear characteristics.
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Fig.2 The linear relationship between creep and time function
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Fig.4 Unsteady creep curves of rocks with different k values

HIEE] 4 T, R T IR ik AR S5 I A TE R
PRIEANF] & LA IR - 2R 5 — 8. A k18
0 AR AR A I AR Y E I [8] B S A o S, A RS
FRPERIAR  FEPRAGAR L S5 AR NN e AR B
WHAZ 2B e “S” B, PR A1 i AR
LIRSHA . BH kERIR, SRR IGAE Hh
LRARBENS, IR AL AN SR AR A B, B I )
X I R N2 A AR OB/, R IISd i A2 B B



«168 - B TR

B IS 208 L AR B & ARG OR TR K. SRR
RIENINBIGAL 2 7, k HBK, & AR
B, BENIEERNESS, b HBK, SRRTER
MR, B, b E5EAAERSER AR ES S
DIAHIE, WTLLIEIE SO & fE AR B AR, i
55 SRR A AR it 2R TEINW) &

B e =0.0019, k=02, 1, =50, WRIFERQG)
HEIARE b KM T EAARRRSIRA 2k, 45 R
Kl 5 s

—a—)H=0.2
—o—b=04
—A—H=0.6
v b=0.8
5 ——b=10

NiAE/1073

0 1lo 2lo 3|0 4|0 :';o
B[] /h
Bl 5 AR b EAAIEFRZS AR 2k

Fig.5 Unsteady creep curves of rocks with different b values

WIS T, BEE b AEAE K, AH R 221 (4 A2
A S ARLRAE G KRFAE, RV M el 38 b e Y
e AR AR B . [RIIS, AR RIS 220 i AR
R RO, IR AR R AL BRG] R, AR
AU R AR . R, b (BN A ERR SR AR

2L TSR, EEP G AR R, KA Ll
AR b E AR AR R, (S SERRA A i AL
M5 .

2.3 IREEREE ST
KGRI [ HEAT SR T 15 B0a A AR &
AUINIEFE & 73 5 N

ke” N
gt I:—ln(l——ﬂ
t—t t

o ke
(G- @

e )]

i b=02, t, =50, RIFRNGHBBAF £ 1E
M A A AR IR A Lk, AR aE 6 s

2025 5
0.71
—a—k=0.1
| —* k=02
06 —ak=03
—v— k=04
~ 0.5 ——k=0.5
=
© 04y
2
g_ 0.3
2o
2 0.2
0.1 "
0.0 O et el e o el (out it et
0 10 20 30 40 50
i [)/h

K6 AF kA E R A IR A 24

Fig.6 Unsteady creep velocity curves of rocks with different

k values
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