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Abstract: The construction and operation of urban transportation cannot avoid the influence of
ground fissure activity due to the linear characteristics. The finite element model of a three-span
continuous beam bridge orthogonally crossing ground fissure was established based on MIDAS
GTS NX. The variation of displacement fields and stress fields of the continuous beam bridge’s
box girder and pier under different settlement of ground fissure were analyzed. The results show
that under different settlement conditions, the differential settlement areas of the box girder

structure remain the same, and the width is basically the same as that of the influence zone of
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ground fissure:both the longth of hanging wall and foot-wall are 20 m, 40 m in total. The de-

formation of the box girder can be divided into three sections, that is, uplift area, differential

settlement area, and overall settlement area. The surface of box girder at hanging wall is mainly

subjected to compressive stress, while that at footwall is mainly subjected to tensile stress. The

stress of box girder at the position of pier increases significantly, and the failure of box girder

structure tends to occur at the footwall pier of ground fissure due to the sudden increase of tensile

stress. The differential displacements of bridge piers on both sides of the mid-span within the

influence range of ground fissure significantly change, while the piers outside the influence range

of ground fissure are less affected. The research results can provide an important reference for the

research on the disaster-causing mechanism and disaster prevention of the existing and planned

continuous beam bridges.
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Fig.1 Analysis model of a three-span continuous beam

bridge orthogonally crossing ground fissure
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Table 1 Physical and mechanical parameters of soil materials

EZiS FEE/(KN e m™) PR/ MPa AL BN /kPa NEEEA/C) ZIRMEE/m +)Z)EE/m
OF3:- &3 17.3 12.0 0.35 16 8 1.7 1.7

Q¥+ 17.5 11.5 0.35 22 12 4.6 2.9

QO+ 17.5 13.7 0.30 20 10 13.0 8.4
(O 18.6 19.7 0.30 20 8 16.4 3.4

O+ 19.2 19.8 0.30 30 7 20.0 3.6
©®mEF+ 19.2 19.8 0.30 30 7 40.0 20.0

b 5% 2.0 0.35 12 20

R2 MREMMBMENFSH

Table 2 Physical and mechanical parameters of bridge
structural materials
o AR EL/NE i
/GPa v /(kN » m~ %)
i 34.5 0.2 25
AR 206 0.25 78.5
iRz 34.5 0.2 25
KA 34.5 0.2 25
HERE R BT 20 0.2 25
Bt - 45 ok 965 W BREE B ) =50 kN/m? , 35 W B £ =

80 000 kPa, By UINIE £, =8 000 kPa
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PR BT AEBR S 100 4F , DR ik {300 PR P s 284 2%
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SERAE R AE T A OR [ DURE T AR AR B, 43 )
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Fig.2 Contour of vertical displacement field of box girder under settlement of 0.5 m
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Fig.3 Vertical and horizontal displacement curves at the central axis of the

top of box girder under different settlement
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Fig.4 Inclination of box girder under different settlement

R B B/, M UTRE R 0.5 m B0 AL BE R
0.34% . €28 I A WA b 36 5 3L b T RLYE (JTG
D63—2007) ) HLRE < AH 4B I 45 18] A AS 38 A I [ 22
(ELAS IS B 1T B K T 0.2 %0 R BRI A 38 . 4 1t 24
S R TR 0.1 m B B 245 1 340 2 A
SR ULRE R B 0.2 m W, o B TR} R R o R0 9 PR
{H . B5REAHFAY32 miE 33, 0.2 20 A} £ X 1 1Y
FVF IR KA B SUTRE AN 6.4 cm, W] WLoR H £ 5
Ok FEEE T PT DAAR R 8 AN 4 A VTR 1 B

iy S4B B 5% A6 TR PN ) 04 5 ) 2 LS R R
(1A T8 T A ) B g Sk AR SCAR BT T 0.1 m 0.2
m,0.3 m,0.4 m.,0.5 m FAPPLFEE T8, Hodh Ut %
i 0.5 m BRI N = B E 5 frR . B
AL ARG R R m AN B U5 A R, R AR
I 3 77 ) 5 R BR 43 A U L DX S AS7 T S T AL 4
TR V37 1 N B - = 2 O N
EI N Rl T VAN N S (T A O VA RN 2 (NN
TR Iy W AR, 5 PR AT B8 A T b 24 4 0 R R DTS
BT SR BLAE L (A5 46 92 7= A B gk i B
O (RN NCEWIE=3) (IS (TN
EH.

R 7y

S-XX, kN/em?
+4.75037e-+000
+3.96370e-+000
+3.17703e-+000
+2.39035¢+000

-2.32968+000
-3.11635e+000

-3.90302¢+000
-4.68970e+000

BS5 REZEAOLSmEBAERFIAGRL A =H

Fig.5 Contour of horizontal stress field of box girder under settlement of 0.5 m
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