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Effect of buried depth of expanded polystyrene board on
load reduction of high fill culverts

LUO Lv-qing', ZHANG Xie-dong', LI Bin®, XIAO Xia?, LIU Jian-ping”, HUANG Xiao-quan'
(1. School of Transportation, Wuhan University of Technology, Wuhan, 430063, China;
2. CCCC First Highway Engineering Co., Ltd., Beijing 100024, China)

Abstract: In order to study the load reduction effect of expanded polystyrene (EPS) foam board of
Marston effect in high fill culvert, the principle of load reduction of polystyrene foam board and the
limitation of current improvement are analyzed by utilizing the theory of elastoplastic mechanics, soil
arching effect and the form of Marston effect. Based on the principle of the load reduction effect of
expanded polystyrene foam board, the ABAQUS model was used to establish the load reduction model
of expanded polystyrene foam with different laying heights. The optimal expanded polystyrene foam
laying height is obtained by the comparison and analysis of the calculated results. The results can
provide guidance for practical engineering application.
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Fig.1 Formation of Marston effect
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Fig. 2 Diagram of laying EPS board to reduce load
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Fig.3 Diagram of load reduction principle
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Fig. 6 Details of numerical model
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Table 3 Material calculation parameters
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Fig. 7 Grid generation of the numerical model
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Fig. 8 Cloud chart of vertical compressive stress
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