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Study on the Stability of Slopes with Weak Interlayer and the Effect of Anti—slip Pile Support
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Abstract: To study the stability of slopes containing weak interlayers, based on the treatment of a landslide in a certain water
conservancy project, the factors affecting slope stability and the effectiveness of anti slip pile treatment were studied. Abaqus
software was used to model and calculate the impact of changes in anti slip pile parameters on slope stability. The results show
that the displacement of the upper part of the slope is relatively large among the various steps of the slope. In the depth direction
of the slope, there is a certain fluctuation in the displacement of each step. The displacement at a depth of 20. 2 m is relatively
large, but the cumulative displacement is always within a small range ( = 10mm). After being supported by anti slip piles, the
displacement of the slope gradually tends to stabilize; Rainfall and engineering activities can cause disturbance to the slope,
accelerating its instability. However, anti slip piles have a good effect on reinforcing the slope, and the cumulative displacement
values are stable within the control range; Through numerical simulation optimization of anti slip pile design, it was found that
the most economical and reasonable solution is when the anti slip pile is located at the second step, with a pile length of 23. 4 m
and a pile spacing of 5 m.
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Fig.1 Schematic diagram of measurement points
for slope displacement monitoring
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Table 1 Displacement monitoring program control values
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Fig.2 Layout of internal force measurement points of anti— slip pile
2.2 RXBLERH

WA EAOLRS ML 3 ATy, Xy i DALy
wh R m o (RPdL) vk, Y JyrLhim s (B
0)75) HIE, Z J51a R EOIE o S0 AT A% I A4S O
1] By S R A A P, s R AR 1) 2R W 7 1 ¥ 805
HAHEH Y TN T X, Z I8, 1
TE—EPedl, HILRPBUEBIGLAE £ 10 mm LIN;
X\ Z 77 1) RPN RS e KAG K AL T I 35 e T 7 4 1
8 4k, HARALIRIREN AR HIEER . LR W2
RE GG B R R R — 2 FREH ST R

BUREAZ S KA B LT AL o7 B L 2.
£2 BRAMEHNRREBRAE

Table 2 Maximum values of cumulative displacement
in each direction for each level of steps

X J5a] Y Jial 7 7 1)
ST V2> % < N v W (V> 2 (= RO VA MO V2> 2 (= R VA
/mm e /mm %' /mm i
B9 46.89 1-8 6.77 1-7 -9.16 1-8
T 43.96 2-7 6.81 2-6 -19.22 2-8
B 41.96 3-7 8.23 3-6  -27.21 3-7
SEUU%% 37.88 4-7 9.79 4-7  -30.23 4-7
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Fig. 3 Cumulative displacement curve of the slope in X — direction
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Fig.4 Cumulative displacement curve of the slope in Z — direction
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Fig.5 Cumulative value of bending moment
in each section of each skid pile
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Table 3 Parameters of the soil under natural working conditions

gas . PR R 26 JEEYE
AR 19.5 0.30 0.20 25 25.00
BRIRE 234 0.23 0.39 120 18.75
by 23.4 0.23 0.39 160 23.00
e 24.6 0.18 3.31 680 33.00
Bk 24.0 0.30 3.15
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Fig. 6 Three — dimensional numerical calculation mode
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Table 4 Comparison of displacements between numerical simulation
and field test monitoring points

ARUID BB AR R B/ mm B AR RiHE/ mm X Jril Z.J5 1)
g X J7 1l Z 5 1] X Jr i) 2 i) F{H/mm AR/ % F{H/mm FAH L/ %
1-7 50. 83 -6.81 46.79 -6.16 -4.04 7.9 0.65 -4.04
2-7 46.56 -19.52 43.96 -18.18 -2.60 5.5 1.34 -2.60
3-7 43.14 -29.82 41.96 -27.21 -118 2.7 2.61 -1.18
4-7 40.17 -33.25 37.88 -30.23 -2.29 5.7 3.02 -2.29
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Fig.7 Comparison of cumulative value of bending
moment in each section of anti — slip pile
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