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Abstract: To study the cumulative plastic deformation characteristics of saturated silty soil under
subway loads, the GDS cyclic triaxial testing system was used to test the saturated silty soil near
the Guoquan Road, Shanghai Metro Line 10. The effects of vibration frequency and dynamic
stress amplitude on the cumulative plastic strain were considered. The experimental results show
that the cumulative plastic strain increases with the dynamic stress amplitude, and with the same
dynamic stress amplitude, the cumulative plastic strain increases as the frequency decreases. By
an analysis with the 2? factorial design method, it was found that the vibration frequency, the
dynamic stress amplitude, and the interaction between the two have a significant effect on the cu-
mulative plastic strain. Based on the theory of regression analysis, the nonlinear equation of cu-
mulative plastic strain was established, which considers the vibration frequency. the dynamic

stress amplitude, and the interaction between the two, and the equation was tested. The research
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results can provide a valuable theoretical basis for controlling the subsidence induced by subway

operation.

Keywords: subway loading; factorial design; deformation characteristics; silty soil
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Table 1 Physical and mechanical indexex of silty soil
KA w/ % LB e L Gs JE4 Z 4/ MPa ! HE/ (KN« m ) N/ (D) R 71 /kPa
36.5 0.98 2.7 0.32 18.5 27.2 5
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Table 2 Control parameters for dynamic triaxial test

e BI%E 1, W R E/ A s/ &/ fjJKjﬁ Wi R

kPa kPa kPa liFi {8/ kPa /Hz RLAE /Y%
1 2.5 IE 5% % 100 220 48 20 0.5 1.04
2 2.5 1E 5% 100 220 48 20 0.5 1.06
3 2.5 1EBX 100 220 48 20 0.5 1.01
4 2.5 IE 5% 100 220 48 20 2.5 0.21
5 2.5 IE 5% 100 220 48 20 2.5 0.23
6 2.5 E 5% 100 220 48 20 2.5 0.22
7 2.5 1E 5% % 100 220 48 40 0.5 6.90
8 2.5 1E %% 100 220 48 40 0.5 6.23
9 2.5 1E 5% 100 220 48 40 0.5 6.46
10 2.5 TE 5% 100 220 48 40 2.5 3.27
11 2.5 IE 5% % 100 220 48 40 2.5 3.49
12 2.5 IE5% 100 220 48 40 2.5 3.18
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Table 4 Analysis of test variance
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Table 6 Regression and residual error analysis
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Table 5 Analysis of regression variance
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