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Study on settlement and deformation characteristics and stability of

subgrade on loose deposit caused by earthquake collapse
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Abstract: In order to further evaluate the potential application of seismic deposits in post disaster
reconstruction, typical deposits at Nanhua tunnel and Panlongshan tunnel after the Wenchuan
earthquake were used as a basis to obtain key physical and mechanical parameters such as
cohesion, internal friction angle, optimal moisture content, and maximum dry density through
indoor experiments. On the basis, five sets of geotechnical centrifuge model tests were designed
and carried out under different working conditions, focusing on exploring the influence
mechanism of moisture content changes and particle size distribution characteristics on the
stability and deformation behavior of the subgrade. At the same time, numerical simulation
methods were used to analyze the settlement and stability of subgrade. The results show that the
two deposits have the characteristics of high coarse particle content, large pores but good
grading. The CBR test results show that the deposits have good bearing performance and high

road capacity after compaction. During the filling process, there is horizontal displacement on the
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lower slope surface, and the settlement decreases significantly with the increase of compaction

degree. Under the action of earthquake loads, the middle and lower slopes are prone to collapse

and damage, with a low safety factor, and the effective support and protective measures are

urgently needed. The research results can provide theoretical basis and practical guidance for road

reconstruction projects in post disaster accumulation areas.
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Table 1 Physical and mechanical parameters of three kinds of rocks
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Fig.2 Centrifuge model cross-section (unit: mm)
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Table 3 Cases of centrifuge model tests
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Table 4 Nonuniform coefficient
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Fig.3 Centrifuge model manufacturing process
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Table 5 Corrected optimum moisture content and

maximum dry density
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Table 6 Triaxial shear test results
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Table 8 Centrifuge model test results
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Fig. 6 Vertical displacement change trend of top

surface of model
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Table 9 Minimum safety factor under different

analytical methods
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Fig. 8 Shape and location of most hazardous sliding
surface under different analytical methods
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Table 10 Calculation results of SLOPE/W and SIGMA/W
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Fig. 12 Seismic grid model of deposit
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