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Research on Optimization of Embedment Ratio of Subway Foundation
Pit in Soft Soil Areas
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2. Suzhou Rail Transit Group Co, Ltd. , Suzhou, Jiangsu 215004, China)

Abstract: Based on the research background of Suzhou Metro foundation pit engineering, combined
with the actual engineering data and numerical simulation results, the relationship between the embed-
ment ratio, stability and deformation of foundation pit was analyzed. Through numerical simulation, the
position of the sliding surface and its relation with the embedment ratio and the depth of the foundation
pit were clarified. The formula for determining the position of the sliding surface was derived, and the
sliding radius of the circular sliding method was improved in the analysis of basal heave stability. The
results show that the formula for determining the position of sliding surface can accurately predict the po-
sition of the sliding surface when Suzhou foundation pit fails by basal heave. On this basis, the embed-
ment ratio determined by the improved calculation method of basal heave stability is in good agreement
with the calculation results of the existing foundation bearing capacity method, which is 41% lower than
the embedment ratio obtained by the traditional circular sliding method. The embedment ratio design of
the subway foundation pit supporting structure is optimized.
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Fig. 1 Relationship between embedment ratio and lateral

displacement of support structure
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Fig. 2 Relationship between max ground settles

behind the wall and R
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Tab. 2 Soil material parameter
L R mE o s wammsss o BR o WRBIR BEL
h/m  y/(kN-m™) ¢kPa  @/(°) Ey"/(kN-m™?) E */(kN-m?) E */(kN+m™) K,
@ 3.5 18.9 22 13.2 9.4x10° 7.2x10° 43.2x10° 0. 65
3, 1.4 20. 0 49 12.8 11. 6x10° 9.0x10 62.7x10° 0.44
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@, 4.5 19.3 4 31.7 18.3x10° 14. 1x10° 56.3x10° 0. 40
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b 7.0 20.0 20 14.0 10. 0x10° 7.7x10° 60. 0x10° 0.59
Wiy 6.0 19.3 3 30.0 15.6x10° 12. 0x10° 46. 8x10° 0. 44
#HET 67.0 20.0 20 15.0 11.3x10° 8.7x10° 67.9%10° 0.58
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