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Effects of Soil Dilatancy Angle on the Stability of Stratified Slope
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Abstract: The soil dilat ancy angles of the stratified slopes with different layers, different materials, and different heights were re

duced to analyze the effects of soil dilatancy angle on the stability of stratified slope using the strength reduction method and ft

nite element software ABAQUS. The results showed that when the soil dilatancy angle decreased for any soil layer, the safety

factor F's increased with the increasing of dilatancy angle while the increment decreased gradually and the safety factor was not

affected by the soil material, height, number of layers. The dilatancy angle of a single soil layer had lower effects on the safety

factor F's compared with the overall slope, and the dilatancy angle of the upper soil layer of the slope had higher effects on the

stability of the stratified slope. With the increasing of dilatancy angle, the displacement trend of the slope became obvious with

an expanding range of plastic zone and an increasing sliding arc radius and safety factor.In practical engineering, it is better to

reduce the soil dilatancy angle of the slope to a carefully selected value.
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Fig. 1 Geometric model of the slope
1
Table 1 The material parameters of the soil layers
e WP EEEEM FiRc  WMERE Wik
T (kg m3) @) /kPa E/MPa v
1 1900 26 10 12 0.4
2 1800 24 15 8 0.4
3 2 000 20 10 100 0.4
3.2 HHELERSH
3.2.1 WiKAAE A F K R

HABIR ] ABAQUS A BRIC/ BT KA, 5 L 4T3 5, Hh A
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B - AR 2 B R A i SRR e MR S (2) XL
Y2 FAAHE 3, BRI 2 PR L Z AR, 2 A UL 43
B, AN R A AR R AN AR T 2 B A
X SR Ak B R (WL 2(D)) .
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Table 2(a) T he dilatancy angle reduction schemes and corresponding safety factors
o BTk A%
w5
0 0.1 0.3 0.5 0.7 0.9 1
n T%A 2 1 BT AR 2.28 2.37 2.4 2.41 2.41 2.42 2.42
W JEB T 2 BT A T 2.28 2.28 2.28 2.28 2.28 2.28 2.28
! T%C T 1.2 FIEHT i 2.28 2.37 2.41 2.44 2.45 2.46 2.46
0 TI% A T2 1 BT A Ak 2.34 2.38 2.42 2.43 2.44 2.45 2.45
I TTHEB + 2 2 B A AT IR 2.34 2.37 2.39 2.4 2.4 2.4 2.4
2 FEC + 2 1.2 [F i 2.34 2.39 2.44 2.48 2.5 2.5 2.5
2(b)
Table 2(b) The dilatancy angle reduction schemes and corres ponding safety factors
& JiEAAN
0 0.1 0.3 0.5 0.7 0.9 1
W 5m 2.34 2.39 2. 44 2.48 2.50 2.50 2.50
W BFREE(EZEI2ANTE) S 7.5m 1.97 2.03 2.08 2. 10 2.11 2.12 2.12
2 10 m 1.75 1.81 1.84 1.87 1.88 1. 90 1. 90
n 5m 2.45 2.54 2.60 2.63 2.65 2.66 2.66
W ¥R (LZ 1.2 R PT) 7.5m 2.02 2.10 2.13 2.16 2.18 2.19 2.19
2 10m 1. 80 1. 86 1.90 1.92 1.93 1.94 1.94
. 5m 2.21 2.30 2.34 2.36 2.37 2.38 2.38
b4 (12 1.2.3 FHrR) 7.5m 1.80 1.87 1.89 1.92 1.93 1.93 1.93
3 10 m 1.59 1.65 1.67 1.69 1. 69 1. 69 1. 69
2 ( L, C)
Fig.2 Variation curve of the safety coefficient with
the dilatancy angle (the first slope and the scheme C)
th2 2( by & 3( o W%, 6 T HAP R L 2R =Fp -2
B2 3, AN R B 224 R AL F, Y BE 25 B K AR B 5 0
K, (HIG IR, TR 224 AL, B 4 v 1R 3 0 i
TN o HHIE 3(d) ATAR, T 2 kU, B L EMORIT S,
TARFREF, HIEREAE B KA 3G DN 3G K, SG IR Z W o
FHE T I, 23 2 A3 2 A R 4L F, BT BN Af I3
T O, 38 K& BB WD, AR AN 2 L2 2 4 T
T AR RS o H T R A BY K M LL e
B LB IR A I R AR BORVF £, I TE SEBr LRE
P R AR AR 2 B BY KM IR I U
3.2.2 WHKAMLBEH
Wk A 2 th 5 % C AR B S 1 Xk 2 i 7 3

ANFI BT R B R AR BB DI AR A UL K 4 W,
BT BT K AR R 0, A CRAR, LA R EHTK, AL RS I i

Fig. 3 Relationship curve between the dilatancy coefficient

and safety factor of the stratified slope
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Fig. 4 Displacement vector under the instable condition

(the second slope and the scheme C)

5 ( 2. C)
Fig.5 Distribution of plastic zone under the instable condition

(the second slope and the scheme C)
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