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Abstract

When the subgrade widening cannot be implemented due to the limitations of topographic condi-
tions and construction land, pile sheet wall and other retaining structures shall be added at the
subgrade slope to form a new combined retaining structure combined with the existing structure,
which can well realize the subgrade widening, not only do not occupy new construction land, but
also make full use of the existing retaining structure. Due to the complexity of composite retaining
structure, a subgrade slope model with similarity ratio of 1:25 is designed. Through indoor model
test, the stress state and deformation characteristics of composite retaining structure under ver-
tical graded load are studied. The results show that under the equivalent load of 64 kpa, the dis-
placement deformation ratio of pile body and cantilever wall is 7:1, the sharing ratio of maximum
tensile stress and maximum bending moment is 1.67:1 and 3.77:1 respectively, and the sharing
ratio of earth pressure under various loads is close to 2:1. The existing cantilever wall has obvious
retaining effect and still has great utilization value.
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Figure 1. Actual working condition section
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Figure 2. Schematic diagram of the model box
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Figure 3. Model test layout plan
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Figure 4. Soil compaction curve
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Figure 5. Pile body strain gauge layout
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Figure 6. Suspension wall strain gauge layout
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Figure 7. Pile body dial indicator layout
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Figure 8. Cantilever wall dial indicator layout
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Figure 9. Earth pressure cell layout
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Figure 10. Pile structure location
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Figure 13. Maximum stress of pile
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Figure 14. Distribution characteristics of bending moment at each measuring
point of pile body
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Figure 15. Cantilever wall stress strain diagram
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Figure 16. Distribution characteristics of bending moment of cantilever wall
standing siding
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Figure 17. Distribution characteristics of bending moment of cantilever wall
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Figure 19. Cantilever wall horizontal displacement results
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Figure 20. Pile-sheet wall earth pressure results
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Figure 21. Cantilever wall earth pressure results
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Figure 22. Maximum earth pressure sharing ratio of all levels of load
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