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Field Monitoring and Numerical Simulation Analysis on Deformation
Characteristics of Deep Foundation Excavation in Tianjin Soft Soil Area

LI Shilei
( China Railway 18th Bureau Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract ; Based on excavation construction of the Donghai Road Drainage Pipe Network Reconstruction
Project in the Tianjin Binhai New Area, on-site monitoring and numerical simulation were carried out to
analyze the development law of horizontal displacement and surface settlement of foundation excavation
retaining pile, and to study the influence of different pile diameter, pile spacing and embedded depth on
the deformation characteristics of foundation excavation. The results indicate that the horizontal
displacement of the retaining pile increases with the increase in the excavation depth, increasing first and
then decreasing along the depth direction, and the horizontal displacement of the pile at the depth of 10m
is the largest. The horizontal displacement of the pile at the long side of the foundation excavation is
larger than that at the short side. During the excavation, the surface settlement is dominant, and the
maximum surface settlement is generated at a distance of 7. Sm from the edge of the foundation
excavation. When the distance from the edge of the foundation excavation is more than 30m, basically no
surface settlement occurs. The increase in pile diameter and embedded depth of retaining pile reduces the
horizontal displacement of pile and surface settlement, and the increase in pile spacing makes the
horizontal displacement of pile and surface settlement larger. When the pile diameter of the retaining pile
is 1 200~1 400mm, the pile spacing is 1 000~1 500mm, and the embedded depth of the retaining pile
in the three-layer structure section and the five-layer structure section is not less than 4m and 2. 5m,
respectively, the deformation of the foundation excavation can be well controlled.
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Table 1 Physical and mechanical parameters of strata
s W R FE45 Vi P g B L
(kg-m™) IKE/ % Bt/ MPa kPa #Bs/(°) ZH/ (m-d")
i+ 1870 24.6 2.0 8 12.0 2. 000 0.5
e R T A 1780 42.4 2.8 6 10.0 0.003 18.3
R 1 900 36.2 5.5 0 22.0 60. 000 3.0
MR 1 920 24.9 4.5 16 24.0 0. 006 8.0
R XA A 2 050 — 32.0 0 40.5 — 14.0
T Rk 2 050 — — 65 38.0 — —
F2 EREIAR
Table 2 Construction plan of the foundation excavation
it T TP
® FEUT P AR T R ST K
@ FEYUE | IIFE BT -4, 000m B AL , YEAR H—3. 500m Ab3E 5T AR
® LI 2 WOFIZZ 4 T -8, 500m ARl , 7E4R -8, 100m ALTEFHL T 1 )2 H IR
@ HGHS 3 IS B H T —14. 500m FR e Ab , 7EFR - 14. 000m b P4 T 2 2 a4k
® FEGUES 4 WITHZ 40T -21. 500m b 4, 647 iR —-21. 000m AbPEsAHh T 3 J2 v [HIAR , 358 -5 Bl P 25 46 3 i B 2 422 | DR spi il i
© LY S WIFIE B M T -27. 500m A i, 7EbR iR —27. 00m b PESFR T 4 J2 hE AR
@ YU 6 WS B M T -34. 000m FRETAL , EFRT —34. 000m Ab B ILHTIRMR , 358 B -5 FEl 9P 25 K A AT e 422 | DR SrL 55
FRIRBE L0 B2 TR BT EOR 5 |, JHZ B DR, Be SR %t 1

@ L2, AR B Ui T

®%2&Fﬂ.m?nﬁ%¢rﬁmﬁmﬁil

@%S&ﬁ&,ﬂhTZE*fﬁliﬁ%ﬁﬁﬁI\‘

( ©%47k9ﬂﬁ.ﬂ'ﬂ’F3E¢fﬁlﬁﬁﬁﬁﬁlﬂliﬁ%ﬁﬁﬁi\‘

@FESUTFH2 T4 Z A
BRPEHUET

@IBOUTFH IR KM
EHUME T

a3

O 5 hE i T

O #HEMET OB b T
e EHt

LSV R

= #®

ZZZa ¥y Fitk

ez B RAED

2 EEFEEEREISR
Fig.2 Construction sequences of cover-and-

excavation reverse method
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Table 3 Monitoring items

ARTE b AR 33
I 1Y i o
f/mm W/ (mm-d™!)
MeKEi8  ZD1~ZD6 25 2
U DB1-1~DB3-6 30 3
w DBI-1 w DB2-1
v DBI1-2 v DB2-2
w DBI1-3 w DB2-3
DB3-2 ZD5 ZD4 DB3-5
DB3-1» b p | ZD6 7ZD3 4 4 4DB3-6
DB3-3 DB3-4
ZD1 ZD2
A DBI-4 4 DB2-4
4 DBI-5 4 DB2-5 :ggiigg
A DBI-6 A DB2-6
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Fig.3 Layout of the monitoring points
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Fig. 4 Horizontal displacement of retaining pile
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Fig.5 Monitoring results of ground settlement
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simulation of horizontal displacement of retaining pile

and ground settlement
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Fig. 8 Horizontal displacement of retaining pile and

ground settlement with different pile diameters
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