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Analysis of soft soil foundation pit heave based on Monte Carlo simulation
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Abstract; The adverse events of foundation pit heave were divided into five cases based on the safety factor of
circular arc-sliding model. The probability of adverse events was determined by Monte Carlo simulation. A risk
assessment model considering the probability and economic loss of adverse events caused by foundation pit
heave was put forward. The proposed method was applied to a foundation pit of Fuzhou Metro Line NO. 2. Re-
sults show that the reducing effect of reinforcement on foundation pit heave’ s loss expectation is remarkable
when the insertion ratio of the enclosure structure is less than 1.2. The effect of reinforcement on the loss ex-
pectation of foundation pit heave is generally reduced when the insertion ratio of enclosure structure is greater
than 1.2. When the insertion ratio is less than 0.8, the loss expectation grade of foundation pit uplift damage is
"serious" . When it is between 0.8 and 1.2, the loss expectation grade of foundation pit uplift is “consideration
needed”. When it is greater than 1.2, the loss expectation grade of foundation pit uplift is “negligible”.
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Fig.1 Circular arc sliding model of heave-resistance

in foundation pit
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Tab.1 Probability level of adverse events caused by

foundation pit heave
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Tab.2 Economic loss level of adverse events caused
by foundation pit heave
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Fig.2 Sketch map of foundation pit profile( unit: m)
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Tab.3 Mechanical parameters of materials
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Fig.3 Probability density of the stability coefficient K
of foundation pit heave without reinforcement
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Fig.4 Probability density of the stability coefficient K

of foundation pit heave with weak reinforcement
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Fig.5 Probability density of the stability coefficient K

of foundation pit uplift with strong reinforcement
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Fig.6 Probability of adverse events caused by foundation

pit heave without reinforcement
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Fig.7 Probability of adverse events caused by foundation

pit heave with weak reinforcement
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Fig.8 Probability of adverse events caused by foundation

pit heave with strong reinforcement
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Fig.9 Expected value of losses caused by

foundation pit heave
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Fig.10 Foundation pit excavation preparation
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Fig.12 Construction completion of main body structure
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