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Influence of T-type rib on flexural fatigue behavior of concrete
composite slab with precast prestressed ribbed panel

Huang Hailin , Zhu Minggiao , Zeng Chuijun , Lyu Weirong
(College of Civil Engineering, Hunan University of Science and Technology,Xiangtan 411201, Hunan, P. R. China)

Abstract:In order to investigate influence of T-type rib on flexural fatigue behavior of concrete composite
slab with precast prestressed ribbed panel, experiment is conducted to study the concrete composite slab
with precast prestressed T-type rib panel and cast-in-place slab. The factors influencing the fatigue failure
pattern and fatigue damage, such as T-type rib and fatigue load parameter, are studied by fatigue tests.
The dynamic deflection, strains of concrete and prestressed tendons, and residual deflection are measured.
Stiffness degradation, strain distribution, crack distribution and residual bearing capacity are analyzed.
Results show that composite slabs with precast prestressed T-type rib panel can achieve the same flexural
fatigue behavior as cast-in-place slabs. Design formulas for normal section bending fatigue strength of
concrete composite slab with precast prestressed ribbed panel are put forward with reference to the four
assumptions of traditional prestressed concrete flexural member.
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Fig. 1 Dimensions and details of concrete composite slab with T-type rib panel
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Fig.2 Dimensions and details of cast-in-place slab
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Table 1 Parameters of fatigue test
i HAMER AEGRAE+ I 57 fiaf W55 FRR W55 TR 1if 28 1R —
945 ik Pu/kN SRS G/RN 3R Prax/kN Prin/kN (Prax = Prin) /KN
DHB4-1 30. 94 6.72 0. 3P, 9.6 3.2 6.4 0.33
DHB4-2 30. 94 6.72 0.4P, 12.8 3.2 9.6 0.25
DHB4-3 30. 94 6.72 0.5P, 16.0 3.2 12.8 0. 20
XJB1 34. 30 6.72 0.5P, 16.0 3.2 12.8 0. 20
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Fig.4 Strain and deflection measuring locations
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Fig.5 Crack pattern and recovery after unloading
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Fig. 6 Load-displacement curves after fatigue
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Fig.7 Load-displacement curves after fatigue
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Fig. 17 Stress distribution under different loads
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