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Fig.2 Comparison of the finite element results with experimental data
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Fig.3  Cross section of track
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Fig.4 Distribution of contact compression stress of track-concrete with

different thickness of concrete foundation
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Fig.7 Distribution of contact compression stress of track-concrete with different width of track lower flange
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Investigation on contact behavior between steel-gate
track and concrete foundation

BAI Run-bo', CAO Ping-zhou', CAO Mao-sen"’
(1. College of Civil Engineering, Hohai University, Nanjing 210098, China; 2. College of Hydraulic and Civil
Engineering , Shandong Agriculiural University, Tai'an 271018, China)

Abstract; The contact mechanic behavior of hydraulic steel gate track and concrete foundation is a crucial
parameter, which can be used to determine the service ability of track and concrete foundation. But a study of this
problem is not systematic and thorough enough, which affects the structural optimization and the functional
reliability. For changing this situation, the wheel-track bearing system of a large-scale hydraulic steel gate is
analyzed through contact analysis of 3D finite-element method and the present experimental data. The paper also
discusses the effect of the track sectional dimensions, concrete foundation thickness and concrete strength on the
contact pressure of track-concrete foundation. The conclusions can be drawn as follows: (1) The contact pressure of
track-concrete foundation distributes as a two corner cap shape along the length and width of the track; (2) The
stress condition of track is stable when the depth of concrete foundation greater than 2 times of the height of the
track, which provides a basis for analyzing the track with infinite concrete foundation; (3) The spread range is
limited when the compression stress spreads from web to lower flange. Optimal value ¢,+3h, of lower flange width is
put forward based on this phenomena, and this value results in the sufficient diffusion of compression stress and
small range of low stress. Furthermore, design formulas of concrete compression stress are advised considering the
different contribution of track height and lower flange width to the largest concrete compression stress and the effect

of different Young's modulus of concrete.

Key words: compression stress; contact problem; track; concrete foundation; steel gate



