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Study on Interaction Between Deep Foundation Pit Excavation and

Reconstruction of Surrounding Existing Buildings

YAN Chao, SUN Lian-wei, CHENG Zi-cong
(Engineering General Institute of Shanghai Construction Group Co. ,Ltd. , Shanghai 201114, China)

Abstract: Based on the reconstruction of Shanghai Gymnasium and Shanghai Natatorium and the
new sports complex project, the interaction between the reconstruction of existing buildings close
to the deep foundation pit and the excavation of deep foundation pit was studied. The excavation
of deep foundation pit and the “unloading-loading” reconstruction of surrounding existing
buildings were simulated by large finite element software, and the interaction between them were
analyzed. The optimal working condition of deep foundation pit excavation and surrounding
existing building reconstruction was further discussed. In addition, on the basis of the optimal
working condition, combined with the reinforcement of the passive area of the foundation pit, the
stiffness of the retaining structure and the influence of their superposition on the deep foundation
pit and surrounding buildings were further discussed. The results show that the most unfavorable

condition is the loading reconstruction of the surrounding buildings when the foundation pit is
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excavated to the second support, which should be avoided in the actual construction. The optimal

condition is unloading reconstruction of the surrounding buildings after the first support of the

foundation pit is completed, and the loading reconstruction of the surrounding buildings after the

second support of the foundation pit is completed. Under the optimal working conditions and

other equivalent conditions, the impact of passive area reinforcement of foundation pit on

foundation pit and surrounding buildings is greater than that of foundation pit retaining structure

strength. The research results can provide basis and reference for future similar engineering con-

struction.

Key words: deep foundation pit; reconstruction of building; interaction; numerical simulation;
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Table 1 Calculation Parameters of Soils

TR HE y/(kN+m™ %) | ¢/kPa| ¢/(°) |Ex/MPa
OH 18.0 5 10 4.2
©OF STk 17.4 13 17 4.2
@, W FE L 16.7 14 12 4.0
@ B TR 1 18.0 14 22 2.4
@ b BTk 18.8 5 32 4.0
O B L 17.9 17 17 13.0
©s WL 18.2 18 22 4.2
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Table 2 Calculation Parameters of Structures

45 44 Bk REE LR | R/ MPa HEL/N=A
T i 2 % €30 30 000 0.2
13 €30 30 000 0.2
92 €35 31 500 0.2

i 3 C30 30 000 0.2
TAEHE C35 31 500 0.2
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Table 3  Calculation Work Conditions
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Table 4 Comparison of Foundation Beam Settlements
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Table 7 Work Condition of Passive Zone Reinforcement

and Retaining Structure Strength
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