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Analysis of rigidity n design for CFST dumbbell - rib arch bridges

W EI Jian - gang, WANG Jia- po, CHEN Bao - chun
(College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract: There are me differences in the define of the rigidity of CFST component betveen the
codes of countries it influence the calculation result of internal forces, deformations, stability and slf
- frequency of CFST dumbbell - rib arch bridge in design Based on testing reults of a real CFST
dumbbell - rib arch bridge, the comparative analysis by using different rigidity defines of the CFST
canponent was carried out in thispgpoer Some useful conclusionswere deduced to be help for the de-
sign of this type bridges
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Fig.1 Cross - section of arch rib(mm) Fig.2 * FEM model of Xin - Tongshan bridge
[6-11]
, ( ) , ( ) (
) ( ) , =)
; El v BEs B v ks le
v As A
1
, , El =Ek +E L, ;
, EA = EAs + E-A..
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Tab 1 Rigidity n design of dumbbell cross- section
EA /KN  El  /KN-m® El  /KN-m’
ccs® EA = EAs + EcAc E =Bl +El 53 28 x10° 17 80 x10° 2 47 x10°
Jcit”! Ex =08pPE +(1-pP)E] Ec =08&PE +(1-p)E] 3686 x10° 14 99 x10° 1 79 x10°
DL /T®! 48 94x10° 19 87 x10° 2 27 x10°
A 1! EA = EsAs +Q 8E.A: El = El +0Q8E | 30 36 x10° 7.91x10° 1 41x10°
B $400' ! EA = EsAs + EcAc El = Kl +El 53 28 x10° 17 80 x10° 2 47 x10°
At EA = EsAs + EcAc El = Kl +0Q 2E|¢ 53 28x10° 15 32x10° 2 20x10°
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Fig.3 Internal forces for different compi=ssive rigidities
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Fig.4 Internal forces for different flexural rigidities
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Fig.5 Stresses for different compressive rigidities
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Fig.6 Stresses for different flexural rigidities
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Fig.7 Deflection for different compressive rigidities
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Fig.9 Stability factor for different compressive rigidities
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Fig.8 Deflection for different flexural rigidities
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Fig. 10  Stability factor for different flexural rigidities
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Fig. 11 Fundamental frequency for different compressive rigidity
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Fig. 12 Fundamental frequency for different flexural rigidity
[4, 5] )
[4, 5] :
v EA = EAs tEAc, EIl = Kk +Ek;
. EA = EAs +Q 4EAc, El = Bk +0 4E L.
3
Tab 3 Stresscamparison of calculation and test
1 2 3
0'MPa 0 MPa oL’ 0'MPa O MPa ap’ 0'MPa 0 MPa op’
1 -1 236 3 090 - 2 500 6 798 11 536 1 697 7. 004 10 506 1 500
-8652 -13 184 1 524 - 10 300 - 15 244 1 480 -8 446 - 13 596 1 610
5 -16 068 - 17 304 1 077 -11 536 - 14 626 1 268 -12 360 -12 772 1 033
3 502 3 914 1 118 7. 004 9 476 1 353 4 532 8 446 1 864
3 9 270 8 858 0 956 -7.416 -8 240 1111 - 8 446 - 8 240 Q 976
- 15 656 - 20 806 1 329 3 708 3 296 Q 889 2 266 3 914 1727
4 -15 862 - 16 892 1 065 14 420 17. 304 1 200 14 008 17. 098 1221
3 090 3 502 1 133 - 15 656 - 22 660 1 447 - 14 626 - 21 836 1 493
5 -1 442 2 678 -1 857 -17. 510 - 25 750 1471 -16 892 - 25 750 1 524
-7.622 -12 772 1 676 11 124 19 158 1 722 10 300 19 570 1 900
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Tah 4 Deflection canparison of calculation and test (mm)
L/4 7 8 3L /4
' -03 79 79 77 -09
1 -27 111 11 4 110 -32
[ 104 14 14 14 37
' 95 21 a2 -16 -63
2 17. 4 20 -16 -49 -127
[’ 18 10 -6 8 31 20
! 87 16 Qo -16 -56
3 16 5 11 -22 -81 -116
[ 19 a7z 538 32 21
4
( ) : ,
( )
[1] ) ) [J]. , 2006(2): 73- 77
[2] ) , ) [J]. , 2001( ): 544-548
[3] : [J]. , 2003(12): 47 - 57.
[4] , - ( ) [J1 , 2004, 24(3): 105 - 109
[5] , , . [J1. , 2004, 21(11): 47- 51
[6] . CEC28: 90 [S]. : , 1990
[7] . JCJ01—89 [S]. : , 1989
[8] . DL /T5085—1999 [ S]. : , 1999

[9] American Institute of Steel Construction Load and resistance factor design ecification for structural steel buildings[ S].
[sl]: AIC, 1986

[10] British Standards Institute B $400, Concrete and composite bridges[ S]. [s | ]: BSI, 1979

[11] Architectural Institute of Jgpan (A ). Recammendations for design and construction of concrete filled tubular structures| SJ.
[sl]: AL, 1997

[12] : ;

. [J].
, 2004, 32(5): 603 - 607



