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Deformation Law of Foundation Pit Connecting Beijing Subway and Ground
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(1. AGILETECH Engineering Consultants Co., Ltd., Beijing 100050; 2. National Engineering Lab for Green
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Abstract: To investigate the stress and deformation characteristics of the diaphragm wall foundation pit in the Beijing subway,
a statistical method was employed to analyze the monitoring data from the past five years, focusing on the foundation pit
deformation of the Beijing subway diaphragm wall. The foundation pits were classified according to the thickness of the
enclosure structure and type of support system. The deformation patterns of different types of foundation pit surfaces, walls,
and lattice columns, as well as the curve of the foundation pit settlement groove, were determined. Additionally, a new model
for surface uplift and wall deformation was proposed. The results show that 1) within the monitoring range of the foundation
pit, the surface uplift accounts for 20%~45% of the deformation. Different types of support systems and thicknesses of the
enclosure structure have varying impacts on the proportion of surface uplift and the maximum deformation range. 2) Wall
deformation can be classified into four types based on the direction and amplitude of the wall top deformation. The influence
of excavation depth on wall deformation is greater than that of the increased thickness of the enclosure structure. 3) The primary
deformation pattern of the wall top is upward, comprising over 90% of the statistical data. 4) Lattice column deformation is
also predominantly uplift, which is more significant than the uplift of the wall top.
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Figure 1 Basic information of foundation pit with
wall connection of different thicknesses
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Table 2 Physical and mechanical properties of soil layer

T 2 4AR B E/MPa F5R A/kPa WEAEAL % /gem?
AT+ 14~20 0~8 10~15  1.6~1.95
FhFoby £ 72~94 10~15 22~30 2~2.05
Bk £ 13.9~16.7 8~18 24~29 2~2.1
Lk 24~15 12~30 9~29  1.89~207
Wt 9.7~13.7 12~18 25~32 2.01~2.07
BromEy 18~44.4 0 25~30  195~2.1
o B 25 ~30 0 28~30  2.02~2.08
Fx 6.8~13.6 26~37 99~18 1.84~197
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Figure 2 Different surface deformation modes
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Table 3 Proportion of different deformation modes %

XAEER WAk a A WAk b A ZAA
IR 383 33.8 27.9
AT F AR 20.5 63.6 15.9
R I AR 13.3 13.3 73.4
AR 31 37.7 313
IR FERETUHZWIN, MR AR TERD,

VIESCEERBE, LA GUI L R AR BRI S T f
THER T RIS BRSO 2R ELRIINK,
S YURBER N, HERRIU AR, 5Ltk
TEPEBEIVE ) R R A k28 1m) bRy, [k Y
K, THERFLRINIE B AL BS SRR Beiild
2RI, RGN 0 MR W BRI 2R B
BT, AETT 2 2 5 R I IO R I B AR 0 A8 € B Be
BT R ¥ B KAB AN 2 AR S HTUITHZ R HUR 1K
BN, TR AESRERIE TR BL 1) 1~2 JE SR B
FEPRERSCHERS, LR NI PR RS, J5HT 10 1k

LRI E I R E A T

PHIRATR, MRTIRFSRELINR, X BB, R
Ha R dpe A L U AR O R T LUK “ ML Ak
VRS> Hras b K.

=AM XM R ER A R kR
IR, BERGUTZGUAN L AR G R R
URE, MRPIR R SRR B b, JFRERES T
FEURBE RO I TR IR WK, AU AR F it
PR PIRRE RIBEA R EIRZS, ARG fE BB SRR
Wb ARARE R DR, B IR B I KA

b 2 A T M0 0P O~ AT A L P R
M SEYUEE AR 3 m 5 8 m, MR I nT
R R AT I FE 4 2> PSS, B« Bl pe i
b Cpikeie”, WK 3. B4, HpBER-UINAA 2
AEAE T UL REGUI (B B LT 3 m), AESEGUTFZAI R

AR SCHE RN Ty U AR A DR 3R S B T
20
15)
10k
= R
=) ; Aw,,\/\g,\/
=)
N
Kool DB
iﬁ," - DB-14-2
= 5l 4 DB-14-3
- DB-14-4
TON bUHE RBUGIE BT R
—-15 1 1 1
2018/6/11  2018/7/11  2018/8/11  2018/9/11  2018/10/11
H
K3 REe-pike
Figure 3  Uplift and subsidence types
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Figure 4 Sedimentation types
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Figure 5 Different wall deformation modes
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Table 4 Comparison of surface deformation
of different support systems
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