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Characteristics of surface settlement and deformation of open cut
foundation pit in different areas of Beijing

ZHANG Jianquan"’, ZHANG Keli’, CHENG Guifang’
(1. Beijing Key Laboratory of Deep Foundation Pit Geotechnical Engineering of Rail Transit, Beijing 100101,
China; 2. Beijing Urban Construction Exploration & Surveying Design Research Institute Co. Ltd., Beijing
100101, China; 3. Beijing Urban Rail Transit Construction Engineering Co. Ltd., Beijing 100101, China)

Abstract: Based on a large number of measured data of surface settlement of open cut foundation pit engineering
in different areas of Beijing in recent years, the typical curve "Four Point Broken Line Method" and its model
parameters (slope K and intercept b) for predicting surface settlement are inversely analyzed by using theoretical
calculation and regression analysis methods, and the empirical parameters for predicting surface settlement of
open cut foundation pit under different regional geological conditions are obtained. Based on the statistical
analyses of data and empirical parameters, the regional variation law of surface subsidence is summarized, and the
range of parameters is defined. The prediction accuracy of empirical parameters is verified by using the measured
data. The results show that the horizontal distance between the maximum settlement point and the retaining

structure in the west of Beijing is larger than those in the middle and east of Beijing, which is about 30% of the
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depth of the foundation pit, while those in the middle and east of Beijing is relatively small, which are about 26%
of the depth of the foundation pit. The surface settlement curve shape varies with the regional geological
conditions, and the absolute value of the slope K of the first line AB of the four point broken line graph increases
from west to east, showing the settlement slope of the east silty fine sand is more obvious than that of the west
sandy cobble, and the absolute value of the slope K of the second straight line BC in the east is smaller than that in
the west, indicating that the settlement influence range of the east is larger, the absolute value of the parameter b 45
increases from west to east, indicating that the settlement value of the pile side soil of the silty clay and fine sand
in the east is larger than that of the sandy pebble in the west. It is about 31% of the maximum settlement, 21% in

the central region and only 16% in the western region. The research results will provide an important reference for

5% 6 4

surface deformation prediction and safety risk control of open cut foundation pit engineering in this region.

Keywords: open cut foundation pit; surface settlement;
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Fig. 1 Basic form of surface subsidence curve
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Table 1 Physical and mechanical indexes of foundation pit in different regions of Beijing

XI55 ey KR /kPa Fi% 1/kPa YRR S/ (°) FEZEAS E/MPa HEE /N
Wt 1.54~1.92 19.53 ~ 19.81 13.44 ~ 15.03 5.81~7.13 0.28 ~0.33
KL Mﬁﬂ}z 2.09 ~2.21 - 41.39 ~ 46.31 50.02 ~ 60.27 0.16 ~ 0.21
RN 2.04~2.12 - 33.09 ~ 40.91 28.84 ~ 34.37 0.22~0.23
MR+ 1.89 ~2.01 25.60 ~ 46.72 16.23 ~23.54 6.84 ~ 10.46 0.29 ~ 0.35
i+ 1.59 ~1.89 19.66 ~ 19.74 13.89 ~ 15.34 5.67~7.45 0.24 ~ 031
S ‘ rh*ﬂ@ 2.07~2.10 - 32.87 ~40.24 28.97 ~ 34.22 0.22~0.23
MR+ 1.93 ~2.02 27.60 ~ 52.72 16.23 ~ 23.54 6.84 ~ 9.46 0.29 ~0.35
Ylirpik 2.03 ~2.06 - 32.20 ~ 36.84 27.63 ~35.42 0.23 ~0.24
it 1.59 ~ 1.89 19.66 ~ 19.74 13.89 ~ 15.34 5.67~7.45 0.24~0.31
S By 1.92~2.18 - 25.32~31.08 18.36 ~ 28.91 0.23~0.25
WmE+ 1.57~1.94 29.64 ~ 56.37 17.37 ~ 28.59 7.41~10.24 0.28 ~0.33
it 1.97 ~2.08 38.25 ~ 56.48 16.38 ~20.49 8.67 ~13.41 0.26 ~0.32
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Table 2 Calculations of the measured data of ground settlement of foundation pit in the west
W i ABRIET WA 1 g WK TAi 3 Wi TE4 BT TR S Wi TE 6 Wi TE 7 it BT TET9 IKrTEI 10
d\/H 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 01/ max 0.14 0.27 0.21 0.17 0.06 0.11 0.10 0.20 0.17 0.17
2 dy/H 0.40 0.50 0.33 0.33 0.33 0.25 0.33 0.36 0.28 0.31
35/Omax 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
s dy/H 1.00 1.00 0.56 0.94 1.00 0.50 1.00 0.71 0.56 1.00
33/Omax 0.42 0.45 0.44 0.34 0.28 0.26 0.29 0.23 0.26 0.43
dy/H 2.00 1.50 1.50 1.25 133 1.00 133 1.43 1.11 1.25
4 O/ Omax 0.10 0.17 0.17 0.13 0.02 0.05 0.08 0.12 0.12 0.17
s ds/H 3.00 3.00 1.67 1.88 - - 2.00 - 1.67 -
35/Omax 0.01 0.00 0.03 0.02 - 0.01 - 0.01 -
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Table 3 Statistics of slope K and intercept b of four point broken line diagram of foundation pit in different areass of Beijing
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Fig.7 Comparison of ground settlement prediction and the
measured curves in different regions of Beijing
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