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Effect of double-row anti-slide piles on thrust distribution
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Abstract: At present, there is no clear design specification for the design of double-row anti-slide piles. In the
design process, the thrust distribution between the front-row and back-row anti-slide piles is solely based on
experiential judgement. To investigate the thrust share ratios basis between front-row and back-row piles, this
paper establishes a series of finite element models to analyze the safety factor of slopes and the magnitude of
landslide thrusts under various pile conditions. The findings show that the layout of piles has a significant impact
on the slope’s safety. There exists an optimal pile spacing that maximizes the safety factor against landslides.
Moreover, the proportion of thrust distribution between the front-row and back-row piles varies with different pile
conditions. When the row spacing is set to 30 m, the thrust of the two rows of piles is the most balanced.
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Table 1 Naming rules of calculation case

T4
[) i /m
HEEE 10 m HERE 20 m HERE 30 m HEHE 40 m HEEE 50 m
4 p10-4 p20-j4 p30-j4 p40-j4 p50-j4
6 p10-j6 20-i6 p30-i6 p40-j6 p50-i6
8 p10-i8 20-i8 p30-i8 p40-8 p50-i8
10 p10-j10 p20-j10 p30-j10 p40-j10 p50-i10
12 p10-j12 p20-j12 p30-j12 p40-j12 p50-j12
14 p10-j14 p20-j14 p30-j14 p40-j14 p50-j14
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Table2 Physico-mechanical paraments of piles, soil and rock

R Y HPER R E/MPa HEL/N 1 A EE 4 /(°) R 1 c/kPa HE 9/(kKN'm”)
i mE 30 000.0 0.2 25.0
T 6.2 0.3 25.0 26.0 17.0
A 4.2 0.3 23.0 21.2 17.0
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Fig.3 Safety factor under different pile row spacing Fig. 4 Safety factor under different distance between piles
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Fig. 5 Pressure distribution of pile under different row spacing
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Table 3 Thrust distribution ratio between front and back piles under different pile conditions
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30 J5 44 47 50 52 55 55
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