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Experimental Study on Fatigue Performance of GFRP-concrete Composite Bridge Deck
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Abstract: In order to study the fatigue mechanical property of GFRP-concrete composite bridge deck and
explore its engineering applicability, a total of 2. 1 million cycles fatigue loading test on a piece of cast-in-situ
specimen is carried out by using fatigue machine (JAW-500K). The interface connection between GFRP and
concrete is treated by adding sand and steel glue. The loading mode is two-point symmetrical monotonic
loading ( four-point bending test) in the mid-span of composite simply supported deck. The mid-span
deflection, end block slip and the strain along the height of mid-span section are measured after a certain
number of loading times. The number of cracks and their corresponding loads are observed and recorded. The
stiffness, the strain distribution and the relative slip of the interface are analyzed. After the fatigue test is
completed, the static load failure test of the composite plate is carried out, and the residual bearing capacity
of the composite plate and the relative slip of the interface are further analyzed. The result shows that (1) the
stiffness of the composite bridge deck is slowly reduced to the stable state during the fatigue loading process,
and the residual bearing capacity is only slightly reduced than that of the static loading test; (2) As interface
material, I type adhesive and gravel can guarantee the integrity of the concrete and the GFRP plate, and the
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number of apparent cracks in bending-shear zone is small. The composite deck has stable stiffness change,

small residual bearing capacity lost, remarkable interface anti-slip effect and good crack resistance. It is a

kind of composite slab with good fatigue resistance and can provide a reference for similar bridge design.

Key words: bridge engineering; fatigue performance; fatigue experiment; GFRP-concrete composite bridge

deck; residual bearing capacity ; residual stiffness; relative slip
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Fig. 3 Layout of measuring points on composite deck
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Fig. 8 Strain distribution of cross-section of static load
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