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Design and practice of top-down method for large-scale podium
basement excavation of Shanghai Tower
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Abstract: An in-depth exploration of the top-down method for large-scale basement excavation and construction in saturated
soft clay area in Shanghai is introduced with respect to its application, design difficulties as well as techniques to mitigate
deformation and to ensure safety and stability of the excavation. Researches are carried out with the reference to the top-down
method applied to the basement construction under podium of Shanghai Tower, the tallest building in China when it is

completed, which will stand at a height of 632 m in Lujiazui CBD area. It is intended to serve as a future reference for similar

projects.
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Fig. 1 Prospective view of Shanghai Tower
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Fig. 2 Bird’s eye view of Shanghai Tower
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Fig. 3 Top-down construction flow of podium basement
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Table 1 Deformation requirements for top-down podium basement

construction
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Fig. 4 Perpendicular supporting system
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Fig. 5 Connection details of vertical prop and basement beam
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Fig. 6 Prediction of vertical prop uplift
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Fig. 7 Bending moment for B1 beams (max: 2370 kN-m)
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Fig. 9 Ground settlement due to excavation (max: 36mm)
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Fig. 10 Ground settlement due to dewatering of confined water
(max: 28 mm)
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Fig. 11 Comparison between predicted value and in-situ
measurements in average of diaphram wall deformation (P07)
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Fig. 12 Comparison between uplift prediction and in-situ
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Fig. 13 Monitoring data of differential uplift between props
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in-situ measurements
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Fig. 15 In-situ photo of Shanghai Tower



i M, .

“ B B D ROIEG TR THE BT KSR 749

SE K-

[11JIAJ, XIE X L, LIU C P, et al. Design and research of circular
diaphragm wall for deep excavation of shanghai tower[C]/
Geotechnical Special Publication: Deep and Underground
Excavations, GSP 206, ASCE, 2010: 24 - 36.

2] B4 M. WOAETFAZUR LT I E BT (0 75 vk S ).
S TR, 2007, 29(2): 304 - 308. (JIA Jian. Deflection
controlling measures and practices of deep foundation pits by
use of top-down excavation method[J]. Chinese Journal of

Geotechnical Engineering, 2007, 29(2): 304 - 308. (in

Chinese))

3] B8 W, WK B R DR OIS E A AR TE B[],
AR K 2E AR, 2009, 43(6): 1005 - 1010. (JIA Jian,
XIE Xiao-lin. Unloading deformation mechanism of
deep-large excavation in shanghai clay area[J]. Journal of
Shanghai Jiaotong University, 2009, 43(6): 1005 - 1010. (in
Chinese))

[4] DG/TJ 08—61—2010 FEht TFEHEARFME[S]. 2010: 150.
(DG/TJ 08 —61—2010 Technical code for excavation
engineering[S]. 2010: 150. (in Chinese))

(CRICT M)



