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Study on the Influence of Groundwater Level and Stratum Perme-
ability Coefficient on Foundation Pit
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Abstract:Due to the consideration of anti—floating and shield launching safety, the foundation pit of an ultra—
deep circular shield launching shaft was dewatering outside the pit. However, the surrounding strata settlement
was large. The dewatering was stopped and the original groundwater level was restored according to the require-
ments. In this paper, based on the field monitoring, theoretical and numerical methods were used to study the in-
fluence of anti—floating and permeability coefficient of the foundation pit on the retaining structure under high
water level. The results show that the foundation pit can rely on the self—weight of retaining structure to resist
the buoyancy of groundwater without considering the friction between retaining structure and stratum. Under the
same water level, the permeability coefficient of the soil layer at the bottom of the retaining structure is the main
factor affecting the uplift of the retaining structure.
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Tab.1 Calculation parameters
' Elastic Poisson’ s Perme.al.nhty Cohesion .In.ternal batura.tlon Natu.ral Thickness
Soil layer modulus i coefficient kP friction angle gravity gravity /
/MPa e /(emls) o Q) /(N /(kN/m?) "
Artificial fill 18 0.3 1x107 8 15 19 18.2 35
Muddy silty fine sand 37 0.3 1x107 8 23 18.9 18.5 10.82
Mucky clay 19 0.3 1x107 4 10 18.6 17.6 1.4
Argillaceous medium fine g 035 1x107 5 23 20.5 19.1 123
sand
Containing organic silty 5
31 0.3 1x10 11 16 18.3 17.8 7.1
clay
Argillaceous fine sand 42 0.28 1x107 5 24 21.8 20.1 5.2
strongly weathered 800 0.27 1x10% 50 26 215 21 13.8
argillaceous siltstone
Weakly weathered 12000 025 1x102 300 - 232 23.1 27.69
argillaceous siltstone
Enclosure structure 30 000 0.2 - - - 25 - -
F2 BNERBETEHESILE

Tab.2 Comparison of monitoring and numerical calculation data

Field monitoring data

Numerical calculation data

Water
level
depth/m Bottom water Settlement Bottom water Settlement value

P pressure/MPa value/mm pressure/MPa /mm

-7.5 0.168 0.51 0.169 3 0.532
-7 0.171 0.44 0.170 4 0.392

-6.5 0.174 0.21 0.174 3 0.271
-6 0.177 0.13 0.177 2 0.136
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Tab.3 Calculation parameters

Water level depth/m

Item
-6 =7 -8 -9 -10
Water pressure (hydrostatic state )/MPa 0.602 5 0.592 5 0.582'5 0.572°5 0.562 5
Numerical value/MPa 0.177 2 0.176 5 0.174 1 0.170 3 0.168 5
Reduction factor 0.294 1 0.297 3 0.298 3 0.296 9 0.299 0
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