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Analysis of influencing factors on deformation of retaining structures of
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Abstract ; This study aims to explore the influence of different design parameters of the unsupported and multi-
stage retaining structure on the deformation of the foundation pit. With an unsupported two-stage silty clay deep
foundation pit as an example, a numerical model was established by using FLAC3D software. Based on the or-
thogonal experiment, the influence of the distance between the two-stage support, the excavation ratio and the
length of the two stages of retaining structure on the displacement of the support structure is studied through the
range and variance analysis. Results show that the maximum displacement of the top of the two stages of retai-
ning structure is highly sensitive to the influence of the distance between the two stages of retaining and the ex-
cavation ratio for the silty clay deep foundation pit with unsupported two-stage retaining structure. There are
mutual influences between the displacements of the two stages of retaining structure, such as “overlay effect”
and “drag effect” , but when the distance between the two stages of retaining is not less than 0.5 times the total
excavation depth, the mutual influence is not significant. When the distance between the two stages of retaining
is not less than 0.5 times the total excavation depth and the excavation ratio is 0.8 ~ 1.3, the maximum dis-
placement at the top of the two stages of retaining structure is close and does not exceed the lower limit control

value of the primary foundation pit in the specification, so it is in the most reasonable working condition.
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Tab.1 Physical and mechanical parameters of the silty clay

HEy/, EEHEREE ./ BEN OEEMA AN BIRL SERLRIE SHUKRNE  HER R
(kN -+ m™ MPa c/kPa  @/(°) w R, E.../MPa E, ../MPa E,../MPa
19.50 5.68 34.20 15.37 0.3 0.9 5.68 5.68 17.04
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Tab.2 Orthogonal experiment factors and levels
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Tab.3 Orthogonal schemes and simulated results
. 5% ShpHEbT
L L, H/H, =% A, /mm A, /mm k

1 1 1 1 1 1 17.16 12.31 1.39

2 1 2 3 4 5 14.10 17.09 0.83

3 1 3 5 2 4 13.38 10.47 1.28

4 1 4 2 5 3 16.50 25.55 0.65

5 1 5 4 3 2 12.86 13.26 0.97

6 2 1 5 4 3 9.85 12.18 0.81

7 2 2 2 2 2 14.17 10.07 1.41

8 2 3 4 5 1 10.85 16.68 0.65

9 2 4 1 3 5 12.26 18.93 0.65
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R R
B L L, H/H, 2% A, /mm A, /om g
10 2 5 3 1 4 12.80 7.59 1.69
1 3 1 2 5 10.82 7.29 1.48
12 3 2 1 5 4 11.06 28.84 038
13 3 3 3 3 3 9.21 10.69  0.86
14 3 4 5 1 2 12.39 6.38 1.94
15 3 5 2 4 1 9.26 1556 0.60
16 4 1 3 5 2 7.34 1464 0.50
17 4 2 5 3 1 8.33 8.40 0.99
18 4 3 2 1 5 10.89 5.87 1.86
19 4 4 4 4 4 7.26 10.84  0.67
20 4 5 1 2 3 8.97 10.08  0.89
21 5 1 2 3 4 7.09 9.08 0.78
22 5 2 4 1 3 11.45 4.71 2.43
23 5 3 1 4 2 6.39 1643 0.39
24 5 4 3 2 1 8.53 6.41 1.33
25 5 5 5 5 5 5.92 1202 0.49
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