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Effects of layered filling on slope reinforcement with
pile-anchor-reinforced soil composite structure
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Abstract ; Taking Panzhihua Airport 12# landslide control project as a case study, the model test and finite
element numerical simulation are adopted to analyze the influence of reinforced soil layered backfill on the
slope reinforcement with pile-anchor composite structure. The following conclusions are drawn; (1) As the
height of backfilling increases, horizontal displacement mainly develops in the slope direction before the back
row piles. The vertical displacement mainly develops behind the back row piles. The displacement arch effect
is formed at the top of the back row pile. (2) With the increase of backfill height, there is a greater stiffness

difference between the backfill and the pile body, which leads to the vertical displacement of the fill be
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restrained obviously at the top of the pile, so the cushion structure should be added to reduce the deformation

incoordination. (3) With the increase of backfill height, the stress mode of the front and back piles is

gradually transformed from the lateral tension controlled by the anchor stress to the inner tension controlled by

the horizontal thrust, while the bearing capacity of the bolt is gradually exerted, and the maximum bending

moment of the pile body is gradually transferred from the top of the pile to the position of the sliding surface.

(4) The axial force of the front row pile increases rapidly under the working condition of former two grades of

soil reinforced, and the axial force of the anchorage cable increases rapidly under the condition that the post

two grade soil reinforced, which indicates that the rear pile body is subjected to a greater horizontal load in the

case of high fill. (5) The stability of slope under various backfilling conditions is analyzed by the strength

reduction method. With the gradual formation of pile-anchor-reinforced soil combination support system, the

slope obtained a high safety factor.

Keywords: stratified filling; pile-anchor-reinforced soil composite structure; reinforcement of slope;

experimental research
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Fig.1 Completion map of reinforced soil backfilling
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Fig.2 Deformation of a testing point
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Fig.3 Section map of the designed model ( unit; cm)
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Fig.6 Production and setting of anchorage cable
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Table 1 Test process and working condition
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Fig.8 Horizontal displacement curve at measuring points
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Fig.9 Horizontal displacement curve of pile top
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Fig.11 Horizontal displacement cloud map
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Fig.18 The variation of the axial force of the

anchorage cable with the fill series
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