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Calculation of inrushing stability of local pits in deep excavation

LI Ying, LIU Xing-wang, CAO Guo-qiang
(Zhejiang Province Architectural Design and Research Institute, Hangzhou 310006, China)

Abstract: Inrushing may lead to a high construction cost or even failure of excavation, while local deep pit, including elevator
shaft and collecting well, is the most dangerous place of inrushing in the deep excavation. Based on the assumption of general
shear failure of soils between the pit bottom and the confined aquifer top, an equation is proposed to evaluate the inrushing
stability of local deep pit, which can consider the effect of soil shear strength, plan size and reinforcement. Applicable
conditions of the formula and the method to calculate the shear strength are also provided. Finally, the data of deep excavations
along the Qiantang River in Hangzhou are analyzed. The following conclusions are drawn: (1) the shear strength has an
increase of more than 30% in inrushing stability and an extra increase of about 20% in stability is achieved by reinforcement of
pit bottom soils; (2) the possibility of inrushing decreases with the increase of the height of pit bottom soils and the ratio of pit
circumference to pit area; (3) it can prevent inrushing by dividing a large excavation into lots of small ones.
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Fig. 1 Typical geological profile along Qiantang River
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Table 1 Mechanical properties of aquifer in Hangzhou
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Fig. 2 Inrushing model for foundation pit
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Table 2 Inrushing dimension coefficients

o b D/b art /Py,
0.1 400 1/40 0.012
0.5 200 1/20 0.06
1.0 40 1/4 0.12
2.0 20 1/2 0.24
5.0 8 5/4 0.60
10.0 4 52 1.0
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Table 3 Safety factors of piping for typical pit foundations
i TRE4FR D/m hy/m S/m? I/m a K K, K
1 SN PR 7.00 19.50 507.8 91.8 1.27 0.68 0.88 1.02
2 9.40 275.5 66.6 227 0.69 0.95 1.09
3 JIE 11.00 2590 227.2 62.4 3.02 0.81 1.16 1.32
4 o 12.82 308.0 68.0 2.83 1.03 1.40 1.48
5 Hi £ 12.42 23.54 213.0 59.0 3.44 1.00 1.44 1.55
6 HhE R ) 12.05 23.05 184.0 54.3 3.56 0.99 1.46 —
7 i KJE 10.60 20.00 68.5 34.4 5.32 1.01 1.81 2.04
8 AN P 16.00 28.00 39.8 25.8 10.37 1.09 2.20 2.41
9 13.44 46.8 28.2 8.10 1.04 1.69 1.91
10 DT B 13.44 24.64 39.4 27.0 9.21 1.04 1.78 2.03
11 12.94 158.0 52.0 4.26 1.00 1.34 1.46
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Table 4 Safety factors of piping in main codes
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