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Case study of settlement of adjacent buildings caused by excavation of a
deep foundation pit

XIA Chao', LIU Xiu-zhen’

(1. Wuhan Geological Prospecting & Foundation Engineering Co., Ltd., Wuhan 430070, China; 2. China Machinery TIDI Geotechnical
Engineering Co., Ltd., Wuhan 430030, China)

Abstract: During the excavation process of foundation pits, it is an important mission for the supporting system to ensure the
deformation and settlement of the surrounding buildings. Based on the field monitoring results of a deep foundation pit with
excavation depth of about 12.6 m during construction process, the development process of the induced settlement and

deformation of the adjacent buildings is analyzed as well as its relationship with the geological conditions, excavation
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construction sequence, horizontal displacement of supporting structures and the basic types of neighboring buildings. The

results show that the soil loss between supporting piles and improper construction sequence are the basic reason for large

construction sequence are the key to control the influence of deep excavation on the adjacent buildings.
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settlement of the adjacent buildings with shallow foundations. Powerful supporting system, effective water curtain and correct
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Fig. 1 Surrounding environment of foundation pit and layout of

monitoring points
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Table 1 Situations of adjacent buildings of foundation pit

°F SR RH MR BREE BV R
T B /m /mm /mm

1 HeiR 4 FA ARl 7.5 39.1 33.6

2 i 3 FA ARl 2.0 56.3 25.4

3 i 3 FA ARl 2.0 94.7 63.3

T 4 ﬁ%% 3 FA ARl 4.5 101.3 64.6
5 HeiR 6 FA ARl 7.5 64.6 59.3

6 i 3 FA ARl 5.6 81.4 59.3

7 1% 3 FA ARl 2.0 78.9 67.1

8 HeiR 7 ¥ 2 10.0 34.8 21.9

1 TR 5 DU HEE LA 5.2 55.1 36.9

— 2 ﬁ& 4 ﬁ%&&ﬁ%ﬁ 1.0 89.8 57.1
3 Tk 5 DU HEE LA 7.5 94.5 54.8

4 fit s 1 oAt 5.5 44.2 28.5

gl KA i 2.5 83.2 51.9
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Table 2 Design parameters of foundation pit

2 +EAHR TEBREEm  EHESm  EE/(Nm?®)  c/kPa @/(°) EJ/MPa  fy/kPa
® JeI+ 0.3~3.1 — 18.0 10 14.0 — —
@ T E ey 1 0.8~3.6 0~3.0 17.8 15 8.0 4.5 85
® WA R A 5.8~12 1.6~5.1 17.0 12 5.0 3.0 60
@ 1 0.9~2.6 10.4~14.0 18.5 26 14.5 7.5 155
® T 4.4~6.7 11.7~14.9 19.4 30 16.0 11.0 260
® K S R b 8.0~11.2 17.7~19.8 18.0 21 12.0 6.0 115
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Fig. 2 Layout of internal bracing
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Fig. 3 Typical structural profile of supporting design
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Table 3 Comparison of displacement and settlement of supporting structures and surrounding buildings

e E Jili s
HITEB PRz BRUE  umigmm  RAVIE BN RHESRIIROCE
/mm /mm X /mm /mm SV /mm
Jefu 35.0 8.1 9.7 101.3 25.4 40.0
FE 29.0 6.2 7.8 94.5 28.5 39.0
gl 32.0 8.2 8.6 83.2 51.9 TH it
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