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Influence of foundation pit excavation on the deformation of
adjacent subway elevated structure

Mei Zhen , Xiao Junhua , Wang Binglong
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804 ,P. R. China)

Abstract: Taking a foundation pit near the urban rail transit structure in southern Jiangsu as an example,
the soil parameters were obtained by inverse analysis and three-dimensional finite element method
simulations. On this basis, the influence of different excavation distances, excavation qeometries, number
of foundation pits and construction procedure on the deformation of adjacent subway elevated structure is
studied. The results show that, when the horizontal distance between foundation pit and structure is less
than 2H (H represents the depth of the foundation pit), the lateral deformation of the structure is larger
than that of vertical. The horizontal displacement and settlement of elevated bridge pier reach the maximum
when horizontal distance is 1H. Besides, the additional deformation of subway viaduct piers increases
rapidly with width of foundation pit. It decreases significantly when the width of foundation pit is larger
than 8 H. The depth of excavation of the foundation pit has the greatest influence on viaduct pier within 4 H
range of the central line of the foundation pit, especially when the excavation depth is more than 10 m. It is
found that the structural deformation caused by multiple foundation pit construction shows obvious
nonlinear superposition effect, while the construction procedure of multiple foundation pit has a slight
influence on the total deformation of the structure.
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Fig. 2 Enclosure structure and surrounding site of foundation pit
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Fig. 4 Finite element model(longitudinal profile )

BAE N 2 W S ) B 2 — R R H A3
AR R R S 8. BT, 76 5 1 b X b it
TR AL, K il P A% B Ak A5E AR 4 4 A A A5 R
CTRIFR HLS) At/ jiz A5 + 4 B A6 455 R (g Bk HSS) T,
ST A LA BRITH A Plaxis o FH B W RD 4 A
PR, ARk T R 5T T RE v, A AY BT 1 AR — T
EEHRIZE 1.0X10 " ~1.0X 10 °* By & 2% 2 8], J5 ] %
TIE BT TF 250 J& 10 0 5% (0 5% e ] 42, b F /N B AR AR
. HIL, AR /N A £ R E LA AL (HSS) 1’
BE A ME B FLE AT B R SRS RN
FEY R FH 6 SRR AL

SLYURE T30 3 WIFHZ, B R IF F2 00 47 3 bt
FEOK HL R KM FE R IFZH AT 1 m, A RP,
DI B Rk A I ST N K Sk 2251 R B 5, H
T, AR S5 A B B Rl 0,

2.2 EFZNHENITESHKE

BT HS B8 i 57 U) A & En | E 2RR i
E5 CHUE B & E X 3 MRS 8, HSS B
R I T i A /N AR R S 0 B0 bR B DR
Gi* VS B RE AR 7o 0 5390k 225 R 1 Pt R
YIS RN BT VIR R G B LY ) 3 KRR AR 2= 0. 76
B AT Xt S B B R AN g rp AR AR D E LR
LT R b R A M DX HS B LR HSS K A Hi
(H7 3T T 2R LR MEETR R . X 5 b



54 + K5 ;B £

2 ROP & ) % 41 &

Vg 3t DXL T A A S MO T 5, AR SO R AR
1 BEAT SR, 20 5 S0 s B BE BT B

SRy 3% T b DX R0 it T4 (AT A0 R A A A R e 2
PERERR AL AL,
x1 SHRE
Table 1 Parameter inversion

% EcESiEx:ER Exl: Gt Yo.7/1070 FHIEBIR

A 1:1:1:5 1:2.5 1 B

B 1:1:1:8 1:2.5 1 £

C 1:1:1:5 1:4 2 A2

D 1:1:1:8 1:4 2 R

E 1:1:1:5 1:2.5 1 %

F 1:1:1:8 1:4 2 5

W EN LR IEgE

Bl 5 AAFEZSBBETT R T 58S S E
XS LA 2R

AT BT R K 52 B LA K% ik 370 48 T o 7K
LA CON s oz 5 TN 2 Fir 7 ) B S5 B M 0 45 2R 5
(TSR A6 FL TR0, T 58 B e 45 S 4

# 2P FOR [ S 8O E D7 S A R A
AR A AR AV RS R X 1 2 A BT, bR R

or 147
W Elz_
. 7 E10f
£ -4 fﬁ 8t
g g
B —6F % 6r
w B 4
35_8_ %
10 i = =y
- élézésé%§£%é7s'ss‘9‘ 0515'25'35’%%55'%65'75& 9
(a) BrEBOF%E (b) BHBUKPO
4r 28:
of g
E L B £
é p § | m
B-12f W % 16
B _16f é
é-zo' =17
-24f ﬁ r /“Q—b&——'ﬁ-‘“\
m_zg’ W b j e S S
251 Dll4gljliilg6 D17 DISDI9 D12 D13 D4 ngsgm DI7DIS DI
(o) FEHTHETINIME (d) EGHETAFR

VE: = SZHWE oA B =C
Es5 ZAESHEERL
Fig. 5 Comparison of measured and calculated results
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