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Resarch on Strengthen ng Sugpended Deck Systen for Half-through
Arch Bridge by Settng L ongitudnal Steel-Tubular Trusses

PENG Guihan®, Y UAN Baoxing’, CHEN Baochun'
(1 College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350108, China; 2 Bridge tech-
nology limited company, Road and B ridge Group, Beijing 100102, China)

[ Abstract] The crossbeans are the main meanber for sugpended deck systan of many existed half-
through or through arch bridges The deflection and vibration of the deck are comparably large because of
the bad integrity of the crosdeans, which are lack of longitudinal connection Therefore, it is necessary
to carry out research on strengthening of such kind of deck systan to mprove the rik resistance cgpacity.
Taking Shitanxi B ridge as an exanple, the strengthening project isproposed by setting longitudinal steel
tubular trusses betveen the croseans The static and dynanic behavior of this bridge is then analyzed
The static and dynamic field test after conolidation show's that the proposed project is reaonable It is
indicated that setting steel tubular truss beams betveen the crossheamss is effective on improving the dy-
namic perfomance and rik-resistance capacity for the sugpended deck systam of half-through or through
CFST arch bridgeswithout stiffening longitudinal beam. This consolidation method is not only econamic
and gpplicable, but al® has little influence on traffic

[ Key words oconcrete filled steel tube; arch bridge, deck systam; half-through; longitudinal stiff-
ening bean; steel-tubular truss conolidation; Shitanxi bridge
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Figure 1 General view of deck systam of Shitanxi B ridge
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Figure 2 Design of conlidation schene
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Figure 3 Finite elanent model of Shitanxi B ridge
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Table 1 Intemal forcesof longitudinal stiffening beam 28 14
I(KN- m) /KN ()N
972 6 115 8 971 2
0.0080 [
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0.0075 |-
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2 B 0.006 5 |
Table2 Check camputationson stress of longitudinal stiffe-
ning beam M Pa 0.006 0
E Ori Casel Case2 Case3 Cased
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Table 3 Free vibration frequency Hz L FomE
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Figure 6 Cross section of longitudinal stiffening beam
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Table 4 Deflection and check coefficient of control section of
arch rib
y /mm
'( 1-1 -2145 -20 13 107
1-2 - 21 43 - 20 03 1 07
) , 1-3 -1796 -168 106
( 120 um + 2-1 - 28 60 -27.70 1 03 3L/4
2-2 -2836 - 26 47 107 3L/4
80 um) ; 2.3 -2463 -233 106 3L /4
, , 3-3 -1988 -1868 106
L) 5
50 um : Table5 Strain and check coefficient of control section of
arch rib
1 4J€
11 - 134 - 145 0 92
- 128 - 142 0 90
1.2 - 137 - 144 0 95
- 148 - 141 104
3 1.3 - 119 - 123 0 97
- 130 - 123 105
7 - _
2.1 134 138 Q 97 a4
, - 138 - 135 1 02
- 130 - 134 0 97
2-2 3L/4
! 2008 3 - 135 - 131 103
2.3 - 102 - 115 Q0 89 3 /4
- 108 - 115 0 94
3.3 - 107 - 104 1 03
- 103 - 104 0 99
6
Table 6 Intemal force of arch rib under unfavorable load
canmbination
/
N /KN M/ (KN- m) N /KN M/(KN- m)
-9936 0 6 660 1 1 017 1 000
3L/4 -10392 5 7538 7 1 018 0 989
-12177.7 -18758 7 1 016 0. 997
7 ( 2008 3 ) 32
Figure 7 Shitanxi Bridge (after conslidation)
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Table 7 Intemal force of hangers under dead load kN VG 1.01
VG Q0 81,
0 465 481 4 476 495 , 20%
1 484 503 5 549 566
2 478 497 6 556 574
3 476 493 '
8
Table 7 Intenal force of hangers under vehicle load kN
4
0 00 33 4 61 62
1 34 34 5 97 106 !
2 69 64 6 298 253 , )
3 69 67
0 ,6
33
Q 85 .
9! 1
, L/1000 =13 6 an,
9
Table9 Maximum deflection of deck and arch rib  an !
5 61 5 87 J
5 57 582 ,
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Figure 8 Regonse peed tme-hisory curvesof deck at
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