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Physical model test on landslide thrust distribution on
double-row stabilizing piles
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(1. Department of Geological Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. Key Laboratory of High-speed Railway Engineering, Ministry of Education (Southwest Jiaotong University), Chengdu,
Sichuan 610031, China)

Abstract: Distribution pattern of thrust force on double-row stabilizing piles is one of the essential factors for the design of
stabilizing piles. For a bedrock-overburden landslide strengthened with double-row stabilizing piles, four sets of laboratory
physical model test are conducted considering various rear-row pile configurations. In particular, slip surface softening effect
due to heavy rainfall is physically simulated using external water injection and infiltration into the shear band through a special
channel. Distribution characteristics of the landslide thrust on the two piles are measured, which is further verified by a
numerical simulation method FLAC®. The test results show that the thrusts on the rear and fore piles present a parabolic
distribution pattern, and the location with peak value is relatively close to the slip surface. If the pile location remains

unchanged, the peak value of the thrust force behind the rear pile decreases with the increase of its embedded depth and the
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position with peak value moves upward; while the peak value of the thrust behind the fore pile increases with the embedded

depth of the rear pile top, and the position with peak value changes unobviously. The slip surface softening effect does not

change the distribution pattern of the thrust forces on piles, but it can increase the thrusts behind the piles; compared with the

top and bottom of the piles, the increase of the thrust in the middle part of the piles is relatively larger. The thrust forces on the

rear and fore piles under external water injection are about 14.3%~21.4% and 17.9%~24.8% higher than those before the

softening action, respectively.

Keywords: landslides; double-row stabilizing piles; thrust distribution; physical model test; slip surface softening effect
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Fig.1 Cross section of a landslide example
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Table 1 Main physical and mechanical parameters of the
practical landslide
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Fig. 3 Photo of the model test container
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Table 2 Main physical and mechanical parameters of
testing models
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Fig. 7 Distribution curves of thrust on the double-row piles above the

slip surface in model 1
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slip surface in model 2
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Table 3 Comparison of thrust on the rear piles
before and after grouting water in four tests / (kN-m™)
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Fig. 9 Distribution curves of thrust on the double-row piles above the
slip surface in model 3
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