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Dedgn Calculation Analyss of Hy-hirdtype CFST Arch Bridge

ZHENG Huai~ying' , CHEN Bao—chur?
(1. Fyian Communication Aanning & Desgn Inditute, Fuian Fuzhou 350004, China;
2. Qllege of Gvil Engneering, Fuzhou Universty, Fuian Fuzhou 350002, China)

Absgtract: Hy-hirdtype CFST arch bridge is a reaonable gructure with nice gppearance. Many parameters rdated to each other in such
a gructure make the desgn a hard work. Snplified cacuation formulas for dead load action are put forward by andyzng the sructure
character of thistype bridge. Taking Dongguan Shuideo Bridge as a case gudy , digribution of horizonta force and conparion of the be-
havior between tie bars and hangers are andyzed. Three cdculation nodes for primary dedgn are introduced and the reslts are
oonpared. All the andyd's can be reference for dedgn of this type bridge.
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Fig.1 Three-gpan fly-bird-type CFST arch bridge 6 4
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Fig.2 Hevation of Dongguan Shuideo bridge (unit: m)
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Fig. 3 Three-dmentiona FE nodd of Dongguan Shuideo bridge
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Fig.4 Hement in main arch+ib cross-section
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ExAx = EcAc + EsAs,
Ecle = Ecle + Esls, D
Y £Ax =Y cAc tY sAs,
, E ;A ol v Y
; X C S



92

24
( ) 1 b
T, ( 5(), 5
Fig.5 9nvlified figure o gructure behavior andyss
2 under dead loads
T @
8f1 ! '
, T ;O ;L1 ’
; f1 !
271.5m, 54.3 m,
’ g. =266 kN/m, (2)
' T  4.51x10" kN
4
ol p 4.44 x 10" kN , (2)
R T
( H ’
) , ] ]
| | 5 , 2
(b) , :
L2 6.1 x 10" kN,
AM, =T 1, - H=2 =0, ®) 30 %
A M, ; La . P L =44.7m,
;O : f2:9-1m, 92:5061kN/m
@) (3) T (3) , :
L2 @ L: AM,=-9.6x10" kN-m, ,
el A =0 (4)
8f1 2 )
(4) : 5.06 10 kN-m  19%
s Ll L2 1
f1 fa [} )
% , (g-L3)/2,
, : (4) 3 :

&)



1 93
3 4
, 4.1
6- 10 x [5 8]
10" kN , , , ANSYS , 3
4.44x10' KN ,
0.93 x 10" kN : ,
1 3 l ( 3) 1
( ) , 2 :
0.396 x 10" kN (
), ( )  0.018 x 10' ,
kN (
1 1 ) H 1
3.695 x 10' kN ,
3.97 ; , 4.2
0.41 % 10" kN, 1. 04 , 1 3
1 3 ( x 10°)
, Tab.1 Qomparion of archHib inner force anong three nodds
) 1/4
M M M
SN ) N/KN o N/KN o N/KN
’ 1 148 -702 -79 -510 198 - 462
) 2 88 -725 -72 -509 238 - 462
, 3 157 -683 -76  -504 186 - 46l
1 7 -46 149 -19 -54 -19
' 2 25 -4 149 -19 -57 -19
: 3 11 -31 110  -31 -39  -14
1 201 -907 114 -639 162 -581
1.2x% +
L ax 2 141 -927 122 -637 206 - 581
' ' 3 204  -83 63  -648 169 - 573
' N 12 2% 0.3% 0
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Tab.2 Inner force of outsde man archHib
upper chord o three nodd's (3 )
1/4
M M M
som) MY sgeem VY e m VY
1 -0099 -15 -107 -9.9 405 -112 [1] ) M] .
2 224 -156 -1.09 -9.2 4.18 -115 1960,
3 -1.04 -152 -1.13 -945 224 -109
[2] . () [M].
1  -299 -11.4 0565 -16.8 0.114 0.89%2 002
2  -4.42 -11.8 0.571 -16.8 0.103 112 ' ’
3  -213 -7.38 0.438 -12.4 -0.108 0.759 3] : 01 - 1997, (2): 8
1  -4305 -202 -0.493 -138.6 502 - 133 -1
1.2x + (4]
Lax 2 -35 -204 -0509-1389 516 - 136 , , ' ' :
3 -423 -193 -0.743-130.8 2.54 - 130 [ - , 2002, (2): 7- 1L
N 12 1% 0.2% 2% [5] , , , )
13 4% 6 % 2% [ . , 1995, (4) : 11- 15.
1 0.924 0.986 0.874 (6]
Qe 2 0.938 0.986 0.873 ] . 2001, (2): 45- 49,
3 0.923 0.979 0.931
1 i [71 . 1 -
562 498 _
Ny 2 562 562 497 0199, (D¢ 25-27.
3 553 558 531 (8] : :
Nu 1 2 1% 0 0.2% [J] . y 2003, (7)2 16- 18.

3 0.2% 0.7% 6% [9] CECS28: 90, [s] .




