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Studies on Fatigue Performance of the Steel-thin UHPC Lightweight
Composite Bridge Deck Structure
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Abstract. Taking the U-ribbed steel-UHPC (ulira—high performance concrete ) lightweight composite bridge deck
as the researched object, a three point bending fatigue test of composite bridge deck was carried out under sparse
stud layout. The shear resistance of stud, bending tension of thin layer and fatigue performance were studied and the
residual strength was tested. The test result shows that after the accumulated fatigue loading of 32 million times , the
maximum crack width in UHPC was only 0.05 mm and no obvious slips were observed at the steel-UHPC interface.
The residual strength test indicates that the nominal cracking strength of UHPC was 15.7 MPa, which is 38.9% lower
than that of similar test pieces without fatigue experience. In addition , the final failure pattern of the specimen was
bottom flection of the U rib.

Key words : orthotropic steel deck ; thin UHPC ; lightweight composite deck ; short headed stud ; fatigue test ; residual
strength
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Fig. 1 Dimension drawings of the specimen
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Fig. 2 Layout of strain gauges of the spicemen
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Fig. 3 Controlling stress of each loading stage
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Fig. 4 Load-defection curves at the mid—span section
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Fig. 5 Load-strain curves at the mid—span of UHPC surface
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