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Effect of Bridge Deck Pavement Stiffness on Vertical Funda-
mental Frequency of Simply Supported Hollow Slab Bridges

Liu Congcong', Zhang Yongliang', Zhu Shangging?®, Wang Zhenxin', Xu Jin'

(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Beijing Municipal Engineering Administration Department, Beijing 100097, China)

Abstract: The influence of concrete deck pavement on the vertical fundamental frequency of simply sup-
ported hollow slab bridges mainly includes the quality and stiffness contributions of the pavement, and this stift-
ness is divided into longitudinal and transverse stiffness components. The traditional analysis model only consid-
ered the quality contribution of the pavement, but the stiffness and vertical fundamental frequency of the structure
increased with the same mass. In order to investigate the effects of pavement stiffness on the vertical fundamental
frequencies of simply supported hollow slab bridges, three finite element dynamic calculation models were pro-
posed. Through a large number of statistical analyses, the influence of different pavement thicknesses on the ver-
tical fundamental frequencies of simply supported hollow slab bridges with different calculated spans were sys-
tematically studied. The results demonstrate that the pavement stiffness has a significant effect on the vertical fun-
damental frequency of a simply supported hollow slab bridge. The variation rate of the fundamental frequency is
between 14% and 29%. It is suggested that the contribution of pavement stiffness should be taken into account
when evaluating the fundamental frequency of the hollow slab bridge; otherwise, the mechanical performance of
the structure will be overestimated. The influence law and degree of pavement stiffness on the vertical fundamen-
tal frequency of the orthogonal and skew hollow slab bridges are different. When building the dynamic calculation
model, an orthogonal hollow slab bridge can help establish either the single slab model or the grillage model, and
the skew hollow slab bridge should help establish the grillage model.

Key Words: simply supported hollow slab; dynamic calculation model; bridge deck pavement stiffness;
vertical fundamental frequency; grillage model



