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Analysis of Cross-section Stress Redistribution
in CFST Arch Bridge under the Standing Load
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Abstract The concrete creep theory and the finite element method are used, in consideration of
the elastic post effect of concrete and creep features of concrete restrained all around, to analyze
stress redistribution of steel tube concrete ( CFST) arch bridge with arbitrary shape cross—section.
Stress under short<term loading and stress redistribution under standing load have been developed
and the procedure for the analysis is also presented. The analysis results show that the creep has a
great influence upon the cross—section stress redistribution of CFST arch bridge. If the creep is su—
perposed on the stress resulted from external loading, the performance of structural member and
component may deteriorate
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Fg. 1 Elevation drawing of Yonghe bridge in initial design

2.1

: A= 0.1528% 10mm’, Ii= 0. 288 8K
10'mm*, 7, = 0.120 4K 10°mm*, 4.= 2 848 X
10mm’, L= 2.467% 10" mm', I,= 1. 978 & 10"
mm; : A= 0.045 08% 10mm’, L = 0.020
163< 10" mm*; : A= 0.039 84¥% 10mm’, [ =
0. 040 896< 10" mm"; k' 0.6
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2.2
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Fg. 2 Lower node with cross joint
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Fg. 3 Lower node without cross joint

4

Fig. 4 Model of spacial beam element
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Table 1 Stress and eccentric distance of calculated cross-sec-
tion
N M\‘ Mv & = A_ll € = %
Condition (kN) (KN m) (kN° m) N N
(mm) (mm)
Under 19040 _81.362 992 - 0.516 4 228
bare arch
Under 44 650 _ 654.14 14151 - 0.317 14 65

finished bridge
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Fig. 5 Location of computational point ’
2 2
2
2 b o
Table 2 Comparison by sub-structure method and semi-in-
terpretation method
Stress of calculting points (M Pa) ’ P
. ) Under
Calculating Under bare arch finished bridge ’
method
3 2 3 2 °
Sub-struct— o; - 30.318 - 30.435 - 74.409 - 70. 058
ure m eth od B )
oy - 5054 - 5.098 - 12.404 - 11736 ’
2
Semi-nterpr- 0; - 32 131 - 31.619 - 77.685 - 75 515
etation method °
¢ - 5148 - 5065 - 12.446 - 12 098
2
3
Table 3 Comparison of stress changes under standing-1oad ° ’
and short-term 1 oad of finished bridge °
Stress and changing rates ot
. - Changing P . - W e 1 o
Cdlc“!d;‘“g rates Bt ;i KF LR TR R TAE T A #
poin . dandi : 5 1ok
Under shortterm Under standingdoad (% ) ]51? 7’7$5;ﬁﬁ’ﬁkéﬁ %Izéj\‘l‘l'—ﬁ—l/f/ﬁo
3 Point 3074 400 o~ 108857 46 30
sub=struetare method
o, — 12.404 - 10. 552 - 14. 90
Semi— s ‘¢
intempretation method on - T7.685 o, - 109,762 41.29 1 .
o0 - 12.446 o - 10,654 - 14.40 - 1999, (4).
2 s
2 Point2 o ‘e _
sub-struetare method % 70.058 o, 103 028 47.10 1994.
ot - 11.736 o.° - 9964 - 1510 3
, 1999.
Semi— s _ o _
intewpretation method % 73315 o, 107.:048 41.76 4 . ( )- >
. , 1982
oy - 12.098 o,f - 10.399 - 14. 04
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