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Local stress analysis of flat steel box girder with circular arc lower desk

RAO Rui, HUANG Xiae-feng, LIN Zhen kai

(1. Guangzhou Unwersity— T amkang University Joint Research Center for Engneering Structure Disaster Prevention
and Contwol, Guangzhou University, Guangdong Guangzhou 510006, China; 2. School of Civil Engineering
and Transportation, South China University of Technology, Guangdong Guangzhou 510640, China)

Abstract: A flat steel box girder with circular arc lower desk was analyzed by two steps with two models, a
whole bridge model established by larger scale elements and a segment model established by little scale ele-
ments. The whole bridge model was analyzed firstly to determine the boundary condition for the segment
model. Then the local stress distributions of the upper desk and the lower desk were studied based on the
segment model with the obtained boundary condition under the dead load and the living load. It is found
that shear lag effeds are significant in the upper and the lower desk and that effects of the ribs on the mid
— span section are larger then that on the sedtion near the pier. Comparisons of the lower desk stress distri-
butions between two kinds of the flat steel box girder show that stress distributions of the girder with fold
line lower desk are unifomn than that of the girder with circular arc lower desk.

Key words: steel box girder; circular arc lower desk; stress analysis

[4]

[1-3] [5

[71

:2011- 03— 2
: (50978062) ; ( 2009B0S0200015) ;
(9151065004000002) ; (20104 030200014)

(1978-). . :



6 ( ) 2011
- 84000 .
[L6000__ 12000 48000 12000 _,_6000_|
Bl FEAER
Fig.1 Haiwan bridge
1/2x2850=1425 1/2x2850=1425
[8] s PyES AR
191 51
_‘i 9115 |40 %0 | 9115 12
U | 1/2x3043=1521.5 1/2x3043=1521.5
[10 1/2R0 R 1f 1/2485 o 5 1 i
2 JREE
Fig.2 Typical section
2
?
ansys
2.1
(11 ’
1 Ernst
s s 480m,
8401117 ’
, (60+ 120+ 480+ 120+ ’
60) m, 60m 856 1 04
1. 8m, 3
1
s 28. 5m, 3. Om,
0 1
3 om 51 E3 BiRR
’ Fig.3 The whole bridge model
16m, 200x, (
5 ) 2.2
2

48m)



B B

112 652 , 4

B4 RipER
Fig. 4 The segment model

) (M )
(D , 3m)
s M D
(
) ;
R
1404. 2kN. 8 3 2. 7465. 5kN. m
m m m D 2.4m
@400. 6! i ## 41553;#
& ]
473. 5kN TS BB DEH 473. 2kN

FE5 DAY &4
Fig.5 Boundary condition of model D
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Fig. 6 Boundary condition of model M
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Fig.7 Stress incensement of the upper desk
of section D
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Fig.8 Stress incensement of the lower desk
of section D
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Fig.9 Stress incensement of the upper desk
of section M
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Fig. 10 Stress incensement of the lower desk
of section M
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Fig. 11 The upper desk stress of section D
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Fig. 12 The upper desk stress of section M
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Fig. 11 The lower desk stress of section D
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Fig. 14 The lower desk stress of section M
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Tab. 1 Non— uniform coefficient of normal stress

[ 10]

1

1)

45. 80 19. 41 17.15
/MPa
61. 16 23.69 25.21
/MPa
1. 34 1.22 1.47
(D,

(1)

2)U

3) ,

9

[1] FAN Z F. Behavior of steel box girders with top flange brae-
ng [J]. Joumal of Structural Engineerig, 1999, 125(8) : 829
- 837.

[2] CHANG P C, FLATAU A,LIU S C. Review paper: health
monitoring of civil infrastructure [ J] . Structural Health Mon-
itoring, 2003, 2(3): 257- 267.

[3] RENW X, PENG X L. Baseline finite element modeling of a
large span cable— stayed bridge through field vibration tests
[J]. Computers and Structures, 2005, 83(8& 9): 536— 550.

(41 C ) . ( )[M].
, 1980.
[5] ) . [M].
, 1999
[6] , )
[J]. , 2004, 37
(6): 30— 34.
[7] , ) )
(1. ,2006,38(7) :
1062— 1064.
[8] , ,
[J]. , 2006, 23

(12): 123 128.
[9] ) ) ,
[J]. (
). 2007, 37(3): 275- 279.

[10] ,
[J1. , 2010, 43(7): 592— 600.
[11]
[D]. - , 2007.
[12]
[R]. 2007.
( )



