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Numerical Analysis on Effect Factors of High-speed Railway
Bridge Pier Deformation near Foundation Pit

ZONG Jingyao" *, FENG Tugen' *
(1.Key Laboratory for Geotechnical Engineering of Ministry of Water Resource, Nanjing, Jiangsu, 210098,
China; 2.Research Institute of Geotechnical Engineering, Hohai University, Nanjing, Jiangsu , 210098, China)

Abstract: Based on foundation pit project near high-speed railway bridge pier in China, a two-
dimensional finite- element model is established by numerical analysis method, and the influences of
four factors on the deformation of high-speed railway bridge piers are discussed: the insertion ratio of
envelope structure, inner supports, isolation pile and distance of foundation pit from pier. The results
show that the insertion ratio has little effect on the maximum deformation of the horizontal displacement
and the overall settlement of the pier; the inner supports can reduce the settlement and horizontal
displacement of the pier, increasing the number of inner supports has little effect on deformation; the
isolation pile cannot reduce the deformation; distance affects both horizontal displacement and overall
settlement, but has little effect on the settlement difference.
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Fig.1 Vertical view of relative position between railway bridge

and foundation pit
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Fig.3 Comparison of simulation and measured results
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Tab.1 Physical parameter table of materials

T BT Bhrm T EAR HJE p/(kN-m®) PR E/MPa  JAfAEL v BEHEAR @/ REER ) CwkPa
@ 4.55 ~ 2.05 AT Hi+ 18.5 12.2 0.30 15.6 16
@, 2.05 ~ -2.95 TR ~ MBI AR+ 19.4 19.4 0.39 14.9 51.4
@; -2.95 ~ -4.45 TR A ~ IRy 1 18.6 18.6 0.38 20.9 72
®; -2.95 ~ -4.45 MK ~ KGRy RY 18.9 18.5 0.36 32.5 3.6
@ -4.45 ~ -8.45 TRy Tk 1 18.2 18.6 0.34 13.3 225
®) -845 ~ -1245  ERE KU+ 18.5 19.8 0.34 15.0 53.6
®, -12.45 ~ 300  FHik~KEERT 18.6 19.6 0.34 15.1 66.8
TEEAE 23.3 20 000 0.18
Wi 25 20 000 0.18
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Fig.4 The pier deformation fitting curve with different

insertion ratios
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Fig.5 Deep horizontal displacement diagram with control variables



n

50 o

wode O K

A
2

Y,
2

® (8 % B W) 2019 4

3.3 REHEXIFHEER AR

BHE R B AR HLA N 5(0) Fos, H#m
P EHEG, BHEOKRCPRR A AL, Hor, fR B
(LRSI, K EER 16 m IbF, SATHUR-P-Gi8 A B
WK, B IEHLR R AR 5 R B A Z (R AY L
T, B BRI T bR R M R, ST
B A, PR S R A K

3.4 ELiBEEXEER AR

nlE 5(d) FroR, FEGUEAEGERIT,, AR T
AR AF], FIBELE 8 m AR, AREIR R AKCTFArfS
AT AL RB(EAEbR -25 m DL TR AL A AR,
FEGUS O B, BRI LR T kbl 2 R
IEE 10 m b, JR-PARB R A BT AR, 2Rk
TALRE BRI, Fe BT SAT O B, BT
B Z MR, AR BT R AR 6, BT
BE B S EITUKCP 0% B TR Ao B NG &

6 - = BB S5 KA A i 4R

;| N T
g 4 y = -3.928In(x)+10.285
£ ] R=0.995 1
BN
R, |

1 | y=-1.804In(x)+5.310 5

R>=0.948 4
0 . : : :
2 4 6 8 10

BEES/m
6 ph 2[RI R AL A h 26
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