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Research on influence of a djacent excavation on
slope stability under curve bridge

WANG Yong-fu, WANG Cheng
(Department of Tunnel and Geotechnical Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Any minor structural change of slope stability caused by adjacent excavation might result in serious distortion of the above
architecture; therefore, slope foundation stability should be put to first priority in bridge construction. In light of the slope excavation
under the F ring bridge of the Chongqing Shibanpo Changjiang Bridge, by means of transfer coefficient methods, the influences of
adjacent excavation, vehicle centrifugal force and pile anti-slide force on the slope safety factor are analyzed so as to provide judge
criterion for safety of the ring bridge.
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Fig.1 Calculation of the influence of vehicle
centrifugal force
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Fig.2 Calculation of the influence of pile
anti-slide force

BEALSHIEBLAT R ) (S FE, ) Jlivick
B M 1

1
S.=E, = ey (10

1

Mo =5t (1

max

BEBL ¢, FETU AR ) S, AE IR T REA P Rl
I o BRI, BERCS W, o, BUNN, B
i

AR VFHUS Re ) M, 55 T i KA 5
M ARHEES WO K N LR

8M,

N

Omin

A ER g, B (100 g, , RIS
AR IR I R AP 0 S

1 8M
S, ZEeA —L = 2e,M,
N

B, <ty I, BEREAR, ALAR P, LA A
SR L,

(13

1
eAt05t0 =2Ate,t, (14>
X ty=t,—At (15
FEEA 1, =0.8¢, (16)

A SE BRI B ¢, = 08¢, , /N THEDS i8R
LR AN LR £y » FERT 2 m, AT HER I



971 EAH: M FAHSCE AT R 5t 23
) 5., v, =cos(q,_ —a;)—sin(a,_, — ¢, )tang, (23)

S, =%eA x 0.8, = 0.4e,?, am

VOIS, « S, TR IMELTE BB K T i
938, o BT [ TR RN T 2 m
i, AR R
32 HEEEACPHIE H

ABE KA ) S, ST SRR A,

NI IR PUE TR
X, =8.cosa (18)
K_=S._sinatang QL)

e X ORI 5 R IR 1 s
(KNDs K. HBESE AU 215 R Py i &
(kND;

4 FHIE B ) KRGO T 5
R R

R A R B SR A i R AGEE i
Bk BRI TR P, R
Ryt SR, b b e B sl i R A R 9K,
Bl 3 Frose HUR i R DR B s ik, 5800 7 iR
AP S R E, [N R SR BT )
IS, T3

~1

m

K -K. n-

k

S
Il

20

»
&
L

-

—X.

(ZIIWI}+E*- v,

D i

i

R =W;sina; tang, + C,L, 2D

T =W, cosq, 22>

1

BOhH

B3 S zeRBHEER
Fig.3 calculation of the slope safety factor
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Fig.4 F ring bridge and adjacent foundation pit
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Fig.5 condition 1: adjacent excavation (before)
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Table 2 Pile horizontal anti-slide force S (unit: kN)
FHZHT JF4% 5 m FZ 10 m
1 059.030 940.222 0
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Table 3 Decrease quantity of slide force X; & increase
quantity of anti-slide force K,

T O H THZHT TF% 5 m JHZ 10 m
X;/ kN 787.873 641.230 0
K./ kN 422.428 409.913 0
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Table 1 Increase quantity of slide force Xz & x4 PHRERHK
decrease quantity of anti-slide force K; Table4 Safety factor of slope stability
ERVAYE| T JHZ 5 m 2 10 m mH T JHZ 5 m JH% 10 m
X/ kN 669.873 1312.354 1384210 AFFAZ 1.455 1.205 1.005
K/ kN 359.553 838.936 796.843 FHE B B F15% 0 1.387 1.123 0.971
THZ K I 5 m 1.541 1.249 1.005
Al 1.467 1.162 0.971
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Fig.7 Condition 3: adjacent excavation (depth: 10 m)
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