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Influence of Steel Supports on Deformation of Foundation Pit:
a Case of No.2 Subway Line in Wuhan

DAI Xiang, ZHOU Chunmei’
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Taking entrance foundation pit of Panlongcheng station of airport section in line 2 Wuhan Metro
System as a case, we employed the horizontal displacement monitoring and data collection method to analyze the
depth-displacement curves of the steel supporting and retaining pile and the rules of horizontal displacement of
retaining pile. And then we used the finite element software PLAXIS 2D to explore variation law of the horizontal
displacement and inner stress of supporting piles in the project of foundation. By comparing the data of field
monitoring and simulation, the results show that the installing steel support slows down the displacement's
development rate and the change of development rate is significant at the 1/3-2/3 height from the bottom of the
pile,showing a bow appearance.
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Fig. 1 Engineering geological profile of entrance I (unit:m)
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Tab. 1 Monitoring frequency of foundation pit
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Fig. 2 Plane layout of foundation pit monitoring points

(a) I entrance pit and (b) IV entrance pit(unit:m)
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Fig. 3 Binding inclinometer pipe
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Fig. 4 Measuring principle of the inclinometer
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Fig. 5 Depth-displacement curves of entrance Il with steel

support installed
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Fig. 6 Partial depth-displacement curves of entrance Il with

steel support installed
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Tab.2 Horizontal displacement variation of supporting pile

with steel support installed

W LA IBHME 1A 19HME e
depth / Nov. 18th Nov. 19th variation rate /
m  displacement/mm displacement / mm (mm/d)
-1 -1.97 -2.06 -0.09
-2 -0.88 -1.29 -0.41
-3 -0.36 -0.91 -0.55
-4 0.53 0.05 0.48
-5 0.75 0.26 0.49
-6 0.94 0.62 0.32
-7 0.97 0.51 0.46
-8 0.89 0.44 0.45
-9 0.71 0.42 0.29
-10 0.01 0.34 0.33
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Tab. 3 Cumulant of horizontal displacement of supporting pile

without steel support installed

P8 it i e
R cumulant of horizontal displacement / m frht
depth / variation rate
m 11H6HIIH7THIIA8H11A9H  of Nov.
Nov.6th  Nov.7th  Nov.8th Nov.9th  6th-7th/
(mm/d)
-1 3.15 4.27 4.60 4.84 1.12
-2 1.16 4.06 4.25 4.41 29
-3 3.96 7.19 7.33 7.38 3.23
-4 4.46 8 7.93 7.87 3.54
-5 18.48 21.97 21.98 22.16 3.49
-6 15.01 18.54 18.46 18.57 3.53
-7 17.37 20.3 20.38 20.31 2.93
-8 13.44 16.23 16.37 16.43 2.79
-9 17.12 19.78 20.06 20.12 2.66
-10 14.55 17.19 17.42 17.55 2.64
-11 20.48 23.05 23.13 23.27 2.57
-12 21.32 23.48 23.55 23.62 2.16
-13 17.05 18.39 18.58 18.64 1.34
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Tab.4 Mechanical parameters of soil in each layer

2 Gills iR P 442 £y A HEL/N4

layer unit weight / (kN-m™) effective cohesion / kPa effective friction / (°) young' modulus / MPa Poisson' ratio
Rt 18.00 10.00 8.00 7.50 0.20
WRR A+ 19.50 22.00 12.00 7.50 0.25
WA+ 1 19.40 52.00 15.00 13.00 0.26
AR i o 18.10 40.00 16.00 11.00 0.30
TR RR A 1 19.20 50.00 18.00 12.00 0.32
rh XA 30.00 600.00 40.00 10 000.00 0.35
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