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STUDY OF INFLUENCE OF DEEP PIT EXCAVATION ON ADJACENT
BRIDGE FOUNDATION PILES
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(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Tianjin Municipal Engineering

Design Institute, Tianjin 300201, China)

Abstract: Based on the practical experiences, elastoplastic model is established by adopting finite differential

method. Modified through monitoring data, the model is used to simulate the process of excavation and to analyze

the mechanism of the influence on deep foundation induced by pit excavation. Furthermore, three effective

controlling measures are presented for reducing the influence.
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Fig.1 Elevation of foundation pit
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Table 1 Physico-mechanical parameters of soils in calculation

K A BERB K
s B RREE SR T R w0

N m?) g, e @) dahy
Rt 3 17.5 8§ 034 200 5.0 1.62
BERFEL 3 172 4 035 100 4.0 0.21
BE#L 10 19.6 15 033 173 203 0.95
Bt 8 20.1 35 030 100 280 5.18
BEH#L 16 202 60 033 228 244 0.45
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Fig.2 Model and analysis results for the sixth stage
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Fig.3 Monitoring point layout plan of foundation pit
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Fig.4 Settlements of pile No. C5 - 1 in different stages
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Fig.5 Ground settlement at section Q5 after excavation
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Fig.6 Horizontal displacements of diaphragm wall at section Q5
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Fig.7 Ground settlement vs. negative skin friction on pile
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Fig.8 Ground settlement vs. additional axial force on pile
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Fig.9 Horizontal ground movement vs. lateral pressure on pile
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Fig.10 Settlement of foundation piles at different locations
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Table 2 Analytical results for different strutting schemes
MIAE%  BAREAKTUB/mn  BAYUHERGTH/mm
50 50.41 28.52
E 60 43.18 25.45
% 70 37.86 23.18
o 80 33.66 21.40
9% 30.27 20.00
100 27.46 18.85
A s o 7% 110 25.28 17.83
st — 100% X 150%
120 23.64 16.99
(b) BT R 130 22.31 16.23
3K AL /mm 140 21.18 —15.55
0 10 20 30 150 20.23 —14.97

£3 ARABPBRERESTERICS
Table3 Analytical results under different wall rigidities

B mAnRE s BAEGKTEE/mn  BAYSHERTT/mm

§ 50 29.80 20.58
% 60 28.70 20.08
70 27.98 19.67
80 27.57 19.36
90 2738 19.09
100 27.46 18.85
110 2172 18.63
120 2792 18.44
130 28.07 18.27
140 28.18 18.10
150 28.26 17.95
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Table 4 Analytical results for soil improvement effect

TRRERE%  BAREKPAB/mMn  BASSER I/ mm

100 27.46 —18.85
110 25.96 —16.81
120 25.20 —16.02
130 24.64 —15.59
©) FRLGRE 140 2423 —15.26
150 23.92 —15.02
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Fig.11 Horizontal displacements of diaphragm wall and
ground settlement for soil improvement effect MU EHHELERATUEH, BEEEBERIE. X
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