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Research on Crack Resistance of In-Service Hollow Slab Beams

Considering Impact of Standard Live Load and Pavement Thickness

ZHU Senlin', BIAN Gangjin’, WANG Miao®’, CHENG Shitao*
(1. Huashe Detection Technology Co., Ltd., Nanjing 211189, China; 2. Shanghai Henianfeng Construction Engineering Co., Ltd.,
Shanghai 201403, China; 3. School of Civil Engineering and Mechanics, Jiangsu University, Zhengjiang 212013, China; 4. School of
Architectural Engineering, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract: In the reconstruction and expansion projects of expressways, due to the increase in the vehicle load standards
in the current highway bridge design codes, the reuse of in-service hollow slab beams urgently needs in-depth research.
Therefore, considering the actual synergistic working effect of the hollow slab structure and the top surface pavement
layer, a calculation method for the section stress of hollow slab beams considering the effective thickness of the concrete
pavement surface layer is proposed. Taking the existing pre-tensioned prestressed hollow slab beam with a span of 10 m
as the research object, the influence law of the effective thickness variation of the concrete surface layer on the stress at
the lower edge of the hollow slab section under the increasing condition of automotive load standard is systematically
analyzed. The results show that the increase of vehicle load in the standard will significantly increase the tensile stress
at the lower edge of the mid-span section of the prestressed hollow slab beam by the pre-tensioning method. With the
increase of the effective thickness of the concrete surface layer, the tensile stress at the lower edge of the prestressed
hollow slab beam section by the pre-tensioning method shows a decreasing trend. Based on the above research results,
further suggestions are put forward for the reuse of existing pre-tensioned prestressed hollow slab beam bridges in the
reconstruction and expansion projects of expressways.

Keywords: pre-tensioned hollow slab beam; crack resistance; vehicle load standard; concrete surface layer; lower edge
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