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Interaction Analysis of Adjacent Construction Between High—Speed
Railway Bridge Foundation and Deep Underground Station Pit
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Abstract: Based on the problem of adjacent construction of overpass bridge foundation and deep foundation pit
of the underground station, this paper carried out a finite element numerical simulation of the whole construction
process with Midas GTS NX where modified Mohr—Coulomb constitutive model was adapted on the soil, includ-
ing foundation pit excavation, bridge foundation construction and braces demolition, to study the pattern of inter-
action between the bridge foundation and the underground station foundation pit. Having compared the numerical
simulation results with on—site measured data, the results showed that, during the excavation stage of the founda-
tion pit, the deformation of the foundation pit continued to increase due to the horizontal unloading of the soil.
The maximum settlement occurred at about 0.4 times the width of the foundation pit from the edge of it, and the
maximum displacement of diaphragm wall occurred near the bottom of foundation pit. After the construction of
the overpass bridge foundation, the surface settlement of the foundation pit and the lateral displacement of the
diaphragm wall further increased, and the overpass bridge itself also had a modicum settlement. Thanks to the
protection of the enclosure structure, the impact of the braces demolition was neither obvious on the pit nor the

overpass bridge foundation.
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Tab.1 Physical mechanical parameters of soil iayer

Stratigraphic Compression Unit weight Poisson Cohesive force Internal friction Thickness
sequence modulus E(MPa) Yo(kN/m?*) ratio g ¢/(kN/m?) angle ¢/(°) h/m
@D clay 3.24 18.4 0.35 16.70 8.72 1.80
@ 2 muck 1.43 16.3 0.40 2.28 2.15 9.60
@ 3 mucky clay 3.49 18.8 0.40 14.32 7.76 13.50
@ clay 5.47 19.2 0.35 28.58 12.86 3.80
@ clay 5.30 19.5 0.35 29.55 11.88 11.60
® clay 6.04 19.7 0.30 32.65 12.59 17.60
©® clay 5.79 19.7 0.30 35.00 15.40 11.40

@ 2 strong weathered
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Fig.1 Cross section of foundation pit and overpass bridge
foundation

1.2 HEIEENEA

TR U R AR L, O TR FRITZ A R
LGS R R R RRE M, TETTHZ I R AR K
H i 2 A 0 g el R R TR SR W LR =
BB,

BrBe 1 B GUAE N1 73 RN R B IR IT 2 A A
JOL 2% R IO A B R N S A, 1 SRR BBt
SR 85% VLG, T7 Al T2 R YT o FEBUIT 42 5 A v
SPUREFZREAE AR AZ A U, A B R AR IOT
12, YU Z 2 IR, Wl /b 5 IS 2% 5 I (8], 7
T bR e 2R 7 bR R AR ZE TR A, DA PR I 5
ik E N,

BB 2. R ZETUITZ S8 OTEAE AR, 2E47 %5
BRI T

B BE 3 1 e AT L T 58 U, HEA T REBT ] 51
53 PR T AR

2 MIHERED

e
AR SCHE S TREILST o RIS LRI T

2.1

& 1E Mohr—Coulomb # % (MMC,) , 1% 45 A4 5 H F It
Je 2 - ORD A i B 2 AT MMC R B vh | 3 A Y
AL AT LA 23 SR WA B 40 - B U8 AL R 4 AL . 59
IR A ] T 455 400 3= i 5 487 A= 0 SRR V2 A% | s 4
B A T T A48 4% ][] im 2 b 32 s 4 7 A 1) 9
B
2.1.1  ByUIEEfL

MMC #5512 A, It R 2% 2 el 5 )
RO A4 0 s 4 S8 2 ok, , AR 1) 5 1) 8 Al it I o £
ek

f=fr=-v" (1)
Kb f R R B, ks
ol )

Es 1-glq, E.
K By 2 =R i 5 b A I WL S B, S 2K
S ALy Sl BRI AR BRI, RS (2) A D
H Es Fl E, PE
2.1.2  JE4itgEfl
R BT U 6N BE A B R E S 1) R 46 A B
Hp R A P R BN AR X — BR 42, PR I 7 B U0 i A el
SEA b5 A e B AR [ e IR T e A5 R 3 KT
Al ey SRR DX, 40 e R R B (R (R TR ) dn

(3)
o AR BN S8, hIE W B4E T K 9

g R R A7 (9 — R BRIV 1A ARG @ A
ey P WEIIR AT 5 P, W SIS FE Ay | I R
B 7

Esp By Eui B c.o.m En B E" i, Hh
R M S TG B m P oA S IR, AR U o
¢ @ Es H 50 BB TR VR, HE A 45 45 4
23 By W AF 1

Eoy=Es E,,=E

R

AN 2 R, BRLEA T TR G
BRHBTR B, R R R T B AR P AR A MR |+
52 55 U HE R 5B 4R 25 5O PRI, T = 44 S o
SCREIL 2 AR B TC RSB M F 3 S0 | P 4% g 2
OBl B e 5 S 4

S S TSI SR 3 i 2 O i
B RE R T R & SRR B T R L

2
f(-:g(;_P 2_Pp2

ref

50 »

ref ref
Eur = 3E50
2.2



55 3 4

JE R A SRR AR S T AR TR ST BE it A S R 4 A 13

B2 tEERE
Fig.2 Calculation model
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Fig.5 Surface settlement of foundation pit before and
after bridge foundation construction
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Fig.6 Lateral deformation of diaphragm wall before and
after bridge foundation construction
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Fig.8 Surface settlement of the foundation pit after braces
demolition of foundation pit
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