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Experimental study on multi-bench retaining foundation pit
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Abstract: In deep excavations with a large area of soft soil, the multi-bench retaining method, which has a short construction
period and doesn’t need any horizontal reinforced concrete struts, can be used to replace the method with reinforced concrete
struts. This method has been used in some regions of China. Because of the lack of researches on the multi-bench retaining
method, a serious of model tests are designed to learn its work and failure mechanism. The main parameters, width of the bench
between retaining piles B and length of the second retaining pile L,, are studied. The test results show that the multi-bench
retaining structure has three kinds of failure modes, the overall overturning failure, the mutual-effect failure and the separate
failure, according to different widths of the bench between retaining piles. The main differences of these failure mechanisms are
the range of the slip surface and the stress condition of the soil between retaining piles. As the width of the bench increases, the
deformation and moment of the retaining piles decease and have better stability. The second retaining pile will become the main
retaining structure, which means that the second retaining pile bears a larger moment than the first one, with a long second
retaining pile. The increase of L, can also decrease the displacement of the first retaining pile and improve the stability.
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Fig. 1 Photo of model test box
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Table 1 Grain composition of test sand

FifF/mm 2 1 05 025 0.1 0.075

INTRAR IR R B 8U% 0 0.06 1.05 8.45 96.7397.27
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Fig. 3 Arrangement of earth pressure cells
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Fig. 4 Displacements at top of second retaining pile
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Table 2 Test programs (cm)
Eikel L, L B H, H,
MGl 100 50 10 40 30
MG2 100 50 20 40 30
MG3 100 50 40 40 30
MG4 100 70 10 40 30
BOREGCRH 2142, S IHZ MG, Rk
TN RS ARG E SR AT T — 2. JTHZIREAE 70 cm DA

W, BB R R 10 emo 42 KT 70 cm
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Fig. 6 Displacements at head of first retaining pile
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Fig. 7 Displacements at head of second retaining pile
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Fig. 8 Bending moments of first retaining pile
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Fig. 9 Maximum bending moments of first retaining pile
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Fig. 10 Bending moments of second retaining pile
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Fig. 12 Earth pressures of multi-bench foundation pit
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