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Abstract:
siltaceous soft rock was extracted from a subway station
China.
compression creep tests were conducted and influences of

In this paper, the tertiary argillaceous

construction site in  Nanning, Triaxial
water content on creep properties of the unsaturated
argillaceous siltstone were analyzed. Meanwhile, a
nonlinear viscoplastic component was embedded into a
five-component viscoelastic model and a seven-
component unsaturated compression creep model for the
the

variations of the creep parameters were analyzed. The

argillaceous siltstone was built. Using this model,
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results show that as water content increases, the creep
deformation and creep rate of the argillaceous siltstone
significantly increase, while the long-term creep strength
obviously decreases, indicating that water has an
important impact on the creep deformation of the
argillaceous siltstone. The newly built seven-component
nonlinear viscoelastoplastic model well simulates the
whole creep process curves.

Key words: unsaturated muddy siltstone; triaxial
compression creep test; creep deformation; creep rate;
creep long-term strength; nonlinear seven-element creep

model
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Fig.1 Argillaceous siltstone specimens
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Tab.1 Basic physical and mechanical parameters of argillaceous siltstone
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Fig.2 Multifunctional triaxial test system
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Tab.2 Loading scheme for creep tests
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Fig.3 Creep curves of argillaceous siltstone in step
loading
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Fig.4 Creep curves of argillaceous siltstone in single step loading
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Fig.5 Creep curves of argillaceous siltstone at different water contents and a given deviatoric stress
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Fig.6 Relationship between axial creep rate and creep time
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Tab.3 Creep long-term strength of unsaturated

argillaceous siltstone
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Fig.7 Five-component viscoelastic rheological model

RN
e(z)—{ElﬂLEz(le )+E3(1
67;1)}(010'9 D

A e A il i) S AR 5 ¢ 0 SR AR IR ] 5 2, D
I SRR 5 2, A oA RS 5 Al O Rl
it 20, Forb ) ARSI AR B B G AL JERR 9,
A I R PRI RERE

SR, TR A % R BB AR IR I oG
TE AR 7 e T S R I A i e T AR AL
BRARREYE . O T RALPE TR S A R AG AR ReE
FIA— DAL AR IR, JFR S TRt
BhORPERIRL FRI, A4 B — B A -E T AR Ze Pk R
PRI AR ALY (P 8) , AR N Y B A2 7 A2 (2) L (3)
7R o

T= E3 Ez
E;
—\W——>
g1~ 03 g1~ 03
3,1 7, m

B8 EiHirLkitRiRE R TRE

Fig.8 Seven-component nonlinear viscoelastoplas-

tic creep model

%I/O'l 70‘3<0_~;Hrj‘a

11 1
| — - J— m o _
e(2) {E1+E2<1 "t
6“31)}(0103) 2)
Mo — o3>0 W,
I I D S S
s(z)—{El—O—Ez(l e )+E3(1
=k, 017 037 O
e )}(mag)+1;“z“ 3)
3

b ms WIBVEFRE 0 MR PR B, S W A
BRAS AR PR R

YN AR 3 /N TSR FE I, AR L R 9
PEARARTE R 2 5 24 Bt i 7 g R T 5 ) Bt
& s BN n BE R, — g I ] N R AR AR TR 36, T 4
WEAEEENBRMZE. Y 01— oy <o B, FALR
R TICIF LG AR R s 2 6, — 0> 0. I, LY
Ry TR N AR RS A L AR A
3.2 SHEIHA

& H Lenvenberg-Marquardt JC 242 Al AL 5
B IE A A Origin 4, BRI LT AR R Y i A2 2
BANFRAPTR .

MR 4 P UL, 4558 5 KR, BE R 1 KP4 e
E\ FRRSEIN, 33X F el T, S A LB
% GRS AW N . RN 1K ELFIE,
SIS, R A A S B g WAL K
TERE I HETE s (0AE S N S 7K, E,FNE AR R LA
A%, BEI 1R, B FRE ( Fl,) BEEPEEOR,
FAARI

YRR ISR B KR L E R W
/N ELFIE S 8 NV, 332 o TR s A T A
GRS I AN WG R A5 R . B Sk R0, 9,
Fil s SV 3K F B T A A R 2
R R R PER R B R B

IAVE R B s OB T 5 A 7 R SRR TR Y e
Bl S KRB , B N, R A A R PR
ARG o R AR R E n S T A i i AR
R PASTRE . FE KRR & n (HAWIHE K, %
HH R SR A2 A o T A o AN 4 v

I Ja, R B TT AR L PRI S BRI DL 1 4 Fif
BRI RIR AR I L (B 9) o BERFRI, Lo
RURT A IR o A A PR AR i 2k



1160 [l o K 2 2 MCH 9K BE 2% O % 50 %

R4 BETRIVSHIE

Tab. 4 Creep parameters for creep models

w/ % M J1/MPa  E,/GPa E,/GPa E;/GPa  7,/(GPah)  9,/(GPa*h)  7s/(GPah) n R?
0.88 3.02 75. 28 87.34 92.03 101.74 0. 989

1.68 4.32 109. 67 145. 69 1.73 337.90 0. 955
2.48 5.38 185. 60 190.96 64. 20 1276.83 0. 990

3.28 6. 04 226. 80 173.50 1.52 631. 15 0.972
0 4.08 6.59 268. 92 185.87 7.10 799. 77 0.970
4.88 7.04 227.73 211. 29 326.84 3.97 0.978

5.68 7.25 4.47 248.00 3.03 874. 16 0.926

6.48 7.61 432.73 261. 31 192.16 2832.71 0.991

8.08 8.25 156.97 212.33 1.18 1103.98 0. 952

9.68 9.07 6. 54 148.01 5.32 1194. 49 0. 959

10. 48 7.94 417.52 276. 54 31.35 20. 68 30. 64 3.30 0. 995
0.88 1.77 9.03 21. 14 73.69 9.23 0. 999
L6 1.68 2.20 39. 96 67.55 214. 56 19.77 0. 997
2.48 2.56 50. 22 72.01 310. 94 27.08 0. 997
3.28 2.66 39.08 16. 35 5.46 60. 72 15. 26 5.96 0. 997
0.88 0.93 13.42 18.65 52. 86 9.77 0. 996
8.47 1.28 0.98 10.92 9.87 3.78 50. 59 0. 986
1.68 0.88 4.42 4.72 5.54 4.25 8. 87 17.28 0. 968
12,38 0.88 0.87 13.86 15.24 4.73 6.87 0. 995
1.28 0.51 7.54 18.12 33.47 2.98 2.96 27.77 0.958
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Fig.9 Comparison of creep deformation curves calculated by seven-component creep model and measured

from tests for unsaturated argillaceous siltstone
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