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Deformation control of large and deep foundation pit of Shanghai Expo axis
by use of top-down construction method

YUAN Xiang, SUN Yu-yong, GONG Quan-mei, ZHOU Shun-hua

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanhai 200092, China)

Abstract: Aiming at the deep and large foundation pit of Shanghai Expo axis and the complex underground project’s No.1

tendering section by use of the top-down construction method, the deformation rules of underground diaphragm walls under

three different longitudinal excavation widths of the remaining berm and with or without inclined bracing setting are compared

through centrifuge model tests. The effect of the inclined bracing on the enclosure deformation control is studied by numerical

analysis considering the time-space effect. Results show that the longitudinal excavation width of the remaining berm at the

middle plate has a great effect on the deformation of underground diaphragm walls, but that at the base plate has a less effect. It

is thought that the middle plate and the inclined bracing have a large contribution to the deformation control of underground

diaphragm walls. According to the environmental protection grade of the foundation pit, the inclined bracing is proposed to be

set on the east side, and considered to be unnecessary on the west side.

Key words: excavation engineering; top-down construction method; inclined bracing; remaining berm; longitudinal excavation

width; centrifuge model test
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Fig. 1 Longitudinal excavation width of remaining berm
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Fig. 2 Environment around foundation pit and cross section
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Table 1 Physico-mechanical parameters of soil layers
e R JERE M)\@% FLBREE  RAREKE  RERE B WEEEEA
/m AN+ m %) e W% /MPa /kPa i°)
@, Bt 1.2
@), W — K AR 2.4 18.5 0.911 31.7 4.89 21 19.0
® HR B e Tk g 1.2(2.4) 17.3 1.198 423 327 12 19.0
@ FAFE b+ 1.2 18.1 0.972 34.4 11.05 5 29.5
@ e E A 5.4 16.5 1.458 50.9 1.99 14 11.0
®), UK T 4.0 17.4 1.195 41.8 3.06 14 15.0
G- KED k-t 242 18.1 0.938 32.4 8.91 4 29.0
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Fig. 3 Deformation under different working conditions and inclined bracing setting
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Fig. 4 Comparison of horizontal displacements of diaphragm wall
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obtained form centrifuge tests and numerical simulation
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Fig. 7 Comparison of horizontal displacements of diaphragm wall
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