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Influence of Structural Parameters of Orthotropic
Steel Bridge Deck Longitudinal Clapboard on Fatigue
Stress Characteristics

GAO Yugiang ,JI Bohai,CAO Xuekun,FU Zhongqiu

(College of Civil and Transportation Engineering ,Hohai University ,Nanjing ,China,210098 )

Abstract; In order to study the influence of longitudinal clapboard parameters on the mechanical
performance of orthotropic steel deck of cable-stayed bridge,and the maintenance reference of steel
box girder real bridge was provided. According to the size of Su-Tong Yangtze River Highway
Bridge , the segment model of steel deck was established by ABAQUS. The most critical loading
conditions of the deck-to-rib welds and the diaphragm-to-rib welds were defined. Based the most
critical condition,the effects of the form and thickness of longitudinal clapboard on fatigue details
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were studied by extracting the normal stress amplitude at each node. The results showed that
among the u-ribs adjacented to the longitudinal clapboard, the difference of stress amplitude at
diaphragm weld toe on different sides of u-rids is small, the stress amplitude of the deck-to-rib
welds and the u-rib weld toe of the diaphragm-to-rib welds near the longitudinal clapboard is less
than that far away. Using solid abdominal longitudinal clapboard will reduce the stress amplitude of
deck-to-rib welds and improve the stress amplitude of diaphragm-to-rib welds. The increase of
longitudinal clapboard thickness can reduce the stress amplitude at the deck-to-rib welds, and has
less effect on the diaphragm-to-rib welds. Based on the above results,reducing the detection times
of cracks at the deck-to-rib welds is recommended.

Key words ; cable-stayed bridge ; orthotropic steel deck ;longitudinal clapboard ;fatigue stress
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U i o P i LA 3 U R BBE A (9
MDD IR D) IER T o, BFREIZ AN 7 i
7N o HH TR e A L i A U ) B
b (195 DT A DY) W ) R A A T A
REBEACRRBEAL (15 5 € A ) ML, 246G >
0 B, 47 85 D' RARE I 328 3, 99 688 D U B
J1R 3 S AT VR HAESS 20 2P R, I

151

1ERE f1/MPa

TR AT E T
—=——150 mm —e— 0 mm
—— 150 mm —¥— 300 mm

45 ——450 mm —< 600 mm
——750 mm —e— 900 mm
-60 L L L L )
10 20 40 50 60 70
éb\f’? ﬁﬁ‘fﬁt/ﬁ
(@)% =D

NS BRI, 2 G <0 B, R AR Ak
XTI, YA FHTE G =600 mm i i
JIWE Gk B B K AMH, W DRI
78.2 MPa, 5 i D BN J1h 55.3 MPa, fH 22
H29.3% . Y\ AR e % B AT S 3 9\ B Al
FEl Aot U I AGHBE AL B9 7 7, ARG T 284 1Y
AU, 55 SRR ARSI 45 2R — 2

sor BEAHR TR

70 - —a—-150 mm —e— 0 mm
—4— 150 mm —¥— 300 mm

——450 mm —<— 600 mm

—>—750mm —e— 900 mm

60 -
50

40}

IER f1/MPa

10050 20 30 40 350 60 70
N RS
(b)F5 =D’

B 7 FE U B EEE N i fh £k
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Fig.8 Time history curves of normal stress at weld toe of top plate u-rib welds
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