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Trench wall stability simulation for the diaphragm wall based on PFC™
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Abstract: In view of the problem that the trench wall for the diaphragm wall is prone to failure in the process of
trench-digging in water rich sand pebble formation, two simulation test schemes are designed with either change of the
flow velocity or the particle size ratio by analyzing the relevant research data and on the basis of defining the failure form
and mechanism. The numerical simulation results show that the flow velocity has a great influence on the displacement
of particles. The faster the flow velocity, the greater the particle displacement, the higher the porosity, and the greater
the stress on the wall. The particle size ratio also has a great influence on the displacement of particles, and its effect is
similar to that of flow velocity. When there is a lateral limit, the z-direction displacement of the particles will produce a
z-direction component after reaching the limit, making the particles move upward. In practical works, it means that
when the particle displacement reaches a certain degree, it will inevitably break through the mud film, resulting in the
loss of fine particles in the soil, the increase of soil porosity, and finally the collapse of the trench wall.
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Table 1 Setting of material parameters

w18 B/ (kgem™)  /NRIAR/mm KRAR/mm KRS/ (Pass) P RE/(N-m™) DI EE/(Nem™)
dyod i =1.75 2600 1.2~1.4 1.8~2.1 1X 107 1107
doo/ d =225 2600 1.2~1.4 2.5~2.7 1% 107 1107
Ao/ drin=2.75 2600 1.2~1.4 3.1~3.3 1X 107 1% 107

Wk 1000

1Xx107
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Fig.7 Simulation test results at different flow velocity / particle size ratio
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