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Research on Detail Fatigue of Orthotropic Steel Deck in Highway Bridge

HE Dong-sheng, XIAO Hai-zhu, ZHANG Xiao-yong
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Abstract: In order to provide a reference for design of orthotropic steel deck in highway bridge, based on hot-
spot stress approach, the fatigue stress range of weld detail is analyzed by using the built refined finite
element models. The result indicates that both U-rib at the floor beam web cut-out and deck-to-U-rib weld are
more prone to fatigue failure. The internal causes of the above 2 kinds of fatigue details are explored. It is
found out through comparing the results of different parameters that (1) enlarge U-rib’s dimensions, increase
deck thickness, and place diaphragm in U-rib can relieve the fatigue stress of U-rib at the cut-out (2) when
the distance between 2 floor-beams increased from 3 m to 4.5 m, the vertical fatigue stress range of U-rib at
FB web cut-out increased 109% ; (3) increase deck thickness and decrease open mouth’s width of U-rib also
can improve fatigue stress range of deck-to-U-1ib weld.
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Fig.1 Types of hot-spot on weld toe
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Fig. 2 Definition of hot — spot stress on weld toe
2 EFETOM

2.1 ARTHEE

PR RS B2 9 m B I T B R AT AT 1D AR 0
A BRIC T, FEIHIRR 57 201 B AT T e .
SR A ik ANSYS Sz, & M AR 58 T
SHELLI8T #5448, A1) UG AR -F25 44 70 B, 2 1 B
P TTEI RE o Ty ZEARAT R I 7 1) IX el A ) X
AR 0.25¢0, Jor ¢ XSRS . 17 BeA BROC
BN 3 R

B3 EXSURHERTRERTER
Fig. 3 Finite element model of OSD segment
TESE SRR N, M 2 K A 2 ~ 3 R B TT
) Ze A7 o A BR TR v it 38 B BT O 0 IX A
PRI St o ANt I 2 o BB 3 R Ry B rpox
PRI ARZATA, o s LB ] 5 2050



78 VA

ST 5 F33 %

TR AR B Lo 97 2287, M fRsr R A (OO
HIRFRBTRIE) PR A RN, % &b
AR =015, R SARMEE Y 550 kN, HAT,
H i ol ) B A B399 O 2 % 140 kN AT 200 kN
XL A A HLTEE x (R0 0.6 m x0.25 m; FEiH
M 1.8 mo WTTHIRZRYIEIE D 80 mm, [ERBHEHIL
MR A5eT7 g E RN AR b, ¥ UGS SERE x KE N
0.78 mx0.41 m, I A ZAR AR E AL (0 HAF
EBEVTE ) AR AR, D I RE
2% JE A R RS T o

B4 7R T 55 R0, A BROCH T
R A FERINE. oy RAR T, 1B 4 (a)
A4 (D) AR H X 5 A R 77 A fie KR ) 1) i )
fiE; B4 (e) HOURH T — M4 k08 1 0 Ao
AR I 7R 0 30 i 28 002 A VAR S 0 B
(BRI 57 LT o

2x140 kN

2§y
i

L1

(a) DNIAINEL AL B 1 Gl B 2% 140 kN)

200 kN
Z5:

L2
Z4: i

1 rr1

(b) GAIAT AL E 2(4i 200 kN)

s TR
i W
H3:
H2:
Hl: i
v YU U U Y
(c) REIAT N

Ed4 FHmETR
Fig. 4 Vehicle loading cases
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Fig.5 Schematic diagram of fatigue detail’s position
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Tab.1 Fatigue stress range of detail (unit; MPa)
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Fig. 6 Schematic diagram of distortion at U-rib-to-FB

connection
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Fig.7 Fatigue stress range of U-rib at FB web cut-out
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Fig. 9 Fatigue stress range of deck-to-U-rib weld detail
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