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Stability of slurry trench walls considering coupling effects of soil
heterogeneity and pore water pressure
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(1. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. School of Civil Engineering
Central South University, Changsha 410075, China)

Abstract: Because the studies on the occurrence mechanism and collapse mode of slurry trench during the construction of
underground diaphragm wall in heterogeneous and water-rich stratum are rare, a discretization three-dimensional failure
mechanism of slurry trench is established by using the spatial discretization technique. Based on the proposed mechanism and
the upper bound theorem of limit analysis, an objective function for the safety factor of the slurry trench is obtained by
introducing the heterogeneous characteristics of soil and pore water pressure into the energy dissipation calculation. The
optimal upper bound solution for the safety factor of the slurry trench is calculated by the nonlinear programming approach. To
verify the validity of the proposed method, the safety factors of the slurry trench are compared with the results of the existing

documents and the solutions provided by the numerical simulation technique. Moreover, the comparative results show that the

calculated safety factors are in accordance with those of the existing documents and numerical simulations. The parametric
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analysis shows that the heterogeneous characteristics of soil and pore water pressure affect the safety factor of the slurry trench
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The safety factors of the slurry trench decrease with the increase of the cohesive inhomogeneity coefficient 4. and underground
water level Hw, and increase with the increase of the unit weight inhomogeneity coefficient kg
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Fig. 1 Schematic diagram of three-dimensional discrete failure

mechanism for slurry trenches
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discretization technology
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Fig. 11 Comparison between theoretical and numerical solutions

of collapse surface for trench wall in limit state
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Fig. 14 Influences of different parameters on safety factors of

trench walls
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Fig. 15 Influences of different parameters on shape of collapse

surface for trench walls
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Table 2 Calculation of safety factors of trench walls based on

actual projects
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