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Influences of efficient transport technology of earthwork on operating
railways and deformation of excavations using top-down method

LI Ming-guang ', XU An-jun?, DONG Feng*, CHEN Jin-jian ', WANG Jian-hua'
(1. Department of Civil Engineering, Shanghai Jiaotong University, Shanghai 200240, China; 2. Shanghai Foundation Engineering Co.,
Ltd., Shanghai 200002, China)

Abstract: The deep excavation of Metro Line No. 15 of West Shanghai Railway Station traverses Shanghai-Nanjing Railway.
By using top-down method, deformation control of railway subgrade and diaphragm walls are highly demanded. Construction
environment of this excavation is complex. Besides difficult excavation and transport of soil, its efficiency is low. During
excavation, creep behavior is obvious in soft soil, so improving the construction efficiency will decrease diaphragm walls
deflection caused by soil creep and lower the risk during construction. A soft soil creep model is adopted to simulate the effects
on deflection behavior of high-speed railway and diaphragm walls with different conveying efficiencies in this excavation. The
results show that, the maximum horizontal displacement of retaining structures decreases by 15% and the maximum settlement
of roof decreases by 20% when the conveying efficiency is improved by 30%.
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Fig. 1 Diagram of supporting structures
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Table 1 Construction time of different cases by uses of traditional

and new equipments
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Fig. 3 Arrangement of new equipments
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Fig. 4 Numerical model
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Table 2 Parameters of SSC model

RS EEM BIEKR BIER BIEE
Jz /kPa ) FEIRMC PR IR
) 17 225 0.061  0.0071  0.0030
®), 12 18.0 0.065  0.0075  0.0040
@ 14 115 0.060  0.0060  0.0034
O 16 12.5 0.031  0.0037  0.0014
G 16 17.5 0.084  0.0010  0.0044
©® 46 17.0 0.042  0.0050  0.0030
@, 7 28.5 0.028  0.0030  0.0016
4.100 m 4.100 m
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Fig. 5 Section of channel-type excavation technology
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Fig. 6 Lateral deformation of diaphragm wall
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Fig. 7 Vertical deformation of roof
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Fig. 8 Lateral deformation of diaphragm wall
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