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Fig.1 The bridge deck transverse diaphragm

with U rib local structural detail diagram
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Fig.2 The sample diagram
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Tab.1 Summary table of specimen fatigue test results
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SY -5 180. 00 435 607 MR AR 5 U 5 Rl ek
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SY -8 180.00 158 101 4 8 e 180 i Ak
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Fig.4 Sample crack of SY -7
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Fig. 6 Finite element model of sample
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Fig.7 Composite stress cloud of sample
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Fig.8 Sample stress cloud of the third principal stress
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Fig.9 Cloth map at sample arc transition
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Fig.10 Test result of rosette 6
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Fig.12 The third principal stress directions at the arc transition
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Fig.13 Comparation of shear stress direction

with practical direction of crack
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Tab.2 Summary of each sample shear
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stress amplitude and cycles
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Experimental Study of Shear Fatigue Strength for the
Orthotropic Deck Diaphragm Arc Transition

LV Peng-min, SONG Nian-bo, LI Da-tao

(Key Laboratory Road Construction Technology and Equipment, Ministry of Education, Chang’ an University, Xi’ an 710064,
China)

Abstract; In order to study the fatigue characteristics on the diaphragm arc transition for orthotropic bridge
deck, Jiujiang Yangtze River bridge was taken as an example, and the fatigue test specimens of the diaphragm
and U rib local structural detail were made. Experimental results showed that 8 samples fatigue crack occurred
in the diaphragm with U rib welds in 13 samples, and 5 samples fatigue crack occurred in the diaphragm arc
transitional area, which illustrated that the diaphragm arc transitional area is one of the dangerous places of the
fatigue failure. Finite element analysis and stress tests all indicated that this region is in the compressive stress
state, but the shear stress is very large, and the fatigue failure belongs to shear fatigue failure. Comparing the
experimental data with European standard Eurocode3, we can find it meets the 7 — N curve equation of the al-
lowable shear stress amplitude for 100 MPa. The results of this study can provide reference for the strength de-
sign and life assessment on the orthotropic deck structure details.

Key words: orthotropic steel bridge; diaphragm arc transition; shear fatigue failure; fatigue test; finite ele-

ment analysis, stress test



