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Study on Mechanical Behavior of Permeable Concrete Pavement

Structure in Service Area

CHEN Zhanjun', CHI Kunmin', ZHOU Dayao’, CHEN Bo’
(1. Guanghe Branch, Guangdong Road & Bridge Construction Development Co., Ltd., Zhaoging 526400, China; 2. Guangdong
Transportation Planning & Design Institute Group Co., Ltd., Guangzhou 510507, China; 3. Guangzhou Xiaoning Road Engineering
Technology Research Office Co., Ltd., Guangzhou 510641, China)

Abstract: In order to improve the image and service level of service areas, the pavement has become a more effective
solution. Due to the lack of clear design standards for pavement structure in the expressway service area at present,
aiming at the different service objects in the service area, the different typical load areas and pressure values are
investigated and calculated. The three-dimensional finite element model is established. A variety of conditions are
arranged for different typical loads. Finally, the structural mechanical behavior of different permeable concrete
structures is studied. The results show that for the cement concrete slab with construction joint, when the load acts on
the corner position of the slab, the bottom stress is the largest, followed by the middle position of the slab, and the
edge position of the slab is the smallest. The tensile stress at the bottom of concrete layer under different typical loads is
quite different. The stress at the bottom of concrete layer under heavy load is 45~87 times that of pedestrian load and 9~
11 times that of trolley load. The increase of surface thickness of permeable concrete structure can effectively reduce the
bottom stress of surface layer. After the thickness of permeable concrete layer reaches 0. 13 m, the variation trend of
tensile stress at the bottom of surface layer becomes slower obviously. Considering the durability and drainage effect of
permeable concrete structure, it is recommended to adopt the design scheme of 0. 13 m-thick permeable concrete slab.
Keywords: expressway service area; pavement structure; permeable concrete; typical load; mechanical behavior
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