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Shear Creep Characteristics and Slope Deformation Mechanism of Siliceous Slate
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Abstract: To study the time-dependent creep effect of siliceous slate and the deformation and failure evolution
law of high slope, in this paper, the shear creep test of indoor rock mass was carried out to plot the shear creep
duration curves of siliceous slate under different normal stresses, the shear displacement-time curve, and the
creep rate-time curve under different normal loads and shear loads. The average creep rate and shear load
variation of siliceous slate were studied, and the long-term shear strength parameters of siliceous slate were
determined by the steady-state creep rate method. The results show that in the creep test, the sensitivity of
cohesion is significantly greater than that of internal friction angle. Finally, the high slope of ZK33 + 450
siliceous slate on the Shiyan-Wuxi Expressway is used. Based on the Mohr-Coulomb model, the finite
difference method was used to analyze the deformation and failure mechanism of the high slope of the typical
siliceous slate under shear creep conditions.

Keywords: slope engineering; siliceous slate; shear creep test; steady-state creep rate method; long-term

shear strength; finite difference method
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Figure 1 Relationship between shear stress and shear

displacement of siliceous slate
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Figure 2 Relationship between shear strength and normal

stress of siliceous slate
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Figure 3 Shear creep duration curves of siliceous slate

under different normal stresses
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Figure 4 Creep rate-time plots under different normal

and shear loads
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Figure 5 Relationship between average creep rate and

shear load of siliceous slate
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Figure 6 Relationship between stable creep rate and shear

load of siliceous slate
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Figure 7 Relationship between long-term shear strength

and normal stress of siliceous slate
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Table 1 Physical and mechanical parameters of

rock formation
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Figure 10 Initial large principal stress distribution of

slope (unit:Pa)

11 Ay i 3 DA BT AR IR BEAT 3 T A2 B I A7
BEMH oK B o 3 A 5170 3 T2t 72
wh N ) R T a2 DX B A A R A A AR T 5
M) i [l B & 28 3 BT %) 18 R 5% i 18 K, OF HoA % &
BE & T 42 09 AT 0 T BB B R A r T 3 I
TR B 11Ce) B e IEAT T 3R IF 25
iy EFE R i KA A 3.8X 10 * m; K 11(d) s il ik
TEHATH ARIFIZ R W KA E(E R 3.0X10 ° m,
I LBl T80 BEAT I3 0 0 A B RR AR K, 5T 3
WIFTEH L, S 3 i BB A i & A 2 A Ul I 3 3
(R PEREAR , OF HLIE B A8 T2 (9 35 2238 K, 45 44 T 58
V2 A RRAR T B Rk A e R
33 MESRFAZLEERIT

ER N ORI e o TR K 87 N | E A 311
WA PR 22 43 1% DA i 33 F 425 1 98 M XY BT 58 AR ik
PR EEAREZ - IR R ERRE
F18) SR 1 X A7 R DL R 12,



a4 voosh oA % 2024 4
Center: Rotation: Center: Rotation:
X:1.000e+002 X:20.000 X:1.000e+002 X:20.000
Y:3.500e+001 Y:0.000 Y:3.500e+001 Y:0.000
Z:6.281e+001 Z:130.000 Z:6.281e+001 Z:130.000

Dist:5.880e+002 Mag.:1
Ang.:22.500

0.000 0e+000 to 1.000 0e-006
1.000 0e-006 to 2.000 0e-006
2.000 0e-006 to 3.000 0e-006
3.000 0e-006 to 4.000 0e-006
4.000 0e-006 to 5.000 0e-006
5.000 0e-006 to 6.000 0e-006
6.000 0e-006 to 7.000 0e-006
7.000 0e-006 to 8.000 0e-006
8.000 0e-006 to 8.689 7e-006

Interval=1.0e-006

Dist:5.880¢+002 Mag.: 1
Ang.:22.500

0.000 0e+000 to 2.000 0e-005
2.000 0e-005 to 4.000 0e-005
4.000 0e-005 to 6.000 0e-005
6.000 0e-005 to 8.000 0e-005
8.000 0e-005 to 1.000 0e-004
1.000 0e-004 to 1.200 0e-004
1.200 0e-004 to 1.400 0e-004
1.400 0e-004 to 1.538 1e-004

Interval=2.0e-005

(a) 55 1 942

(b) 5 29142

Center: Rotation:
X:1.000e+002 X:20.000
Y:3.500e+001 Y:0.000
Z:6.281e+001 Z:130.000
Dist:5.880e+002 Mag.:1
Ang.:22.500

0.000 0e+000 to 1.000 0e-005
3.000 0e-005 to 4.000 0e-005
6.000 0e-005 to 7.000 0e-005
9.000 0e-005 to 1.000 0e-004
1.200 0e-004 to 1.300 0e-004
L] 1.500 0e-004 to 1.600 0e-004
L] 1.800 0e-004 to 1.900 0e-004
[12.100 0e-004 to 2.200 0e-004
[]2.400 0e-004 to 2.500 0e-004
[12.700 0¢-004 to 2.800 0e-004
[]3.000 0¢-004 to 3.100 0e-004
£13.300 0e-004 to 3.400 0e-004
3.600 0e-004 to 3.700 0e-004
3.800 0e-004 to 3.809 8e-004
Interval=1.0e-005

Center: Rotation:
X:1.000e+002 X:20.000
Y:3.500e+001 Y:0.000
Z:6.281e+001 Z:130.000
Dist:5.880e+002 Mag.: 1
Ang.:22.500

0.000 0e+000 to 5.000 0e-003
5.000 0e-003 to 1.000 0e-002
1.000 0e-002 to 1.500 0e-002
1.500 0e-002 to 2.000 0e-002
2.000 0e-002 to 2.500 0e-002
2.500 0e-002 to 3.000 0e-002
3.000 0e-002 to 3.135 1e-002

Interval=5.0e-003
Displacement
Maximum=3.135e-002

(c) 53942

(d) %5 49T 45

11 AEFEREMBEEZE (RN :m)

Figure 11
Center: Rotation:
X:1.000e+002  X:20.000
Y:3.500e+001  Y:0.000
Z:6.281e+001  Z:130.000

Dist:5.880e+002 Mag.: 1
Ang.:22.500
None
shear-n
tension-n

E12 FiZEE/EHEEER S E

Figure 12 Distribution of plastic zone of slope after

excavation and unloading
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