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Influence of Steel Corrugated Pipe Culvert on
Deformation of Asphalt Pavement under Heavy Traffic
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(1. School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin, China, 300401 ;
2. Department of Architecture, Baoding Vocational and Technical College ,Baoding,China,071051)

Abstract; The deformation of steel corrugated pipe culvert under heavy traffic conditions affects
the deformation law of asphalt pavement. In order to improve the service life of buried steel
corrugated pipe culvert asphalt pavement, based on the theory of computer science and road
engineering,a three-dimensional stratum structure model is established with the help of MIDAS
GTS NX software to simulate and analyze various working conditions of buried steel corrugated
pipe culvert under different loads. The relationship between load and deformation of steel bellows
and asphalt pavement in different directions is explored. The results show that the embedding of
steel bellows can effectively diffuse the stress in the soil and reduce the settlement deformation of
each structural layer brought by vehicle load ; The deformation of double steel bellows at the load
point is larger than that of adjacent pipe culverts, and the stress bearing degree of the upper half
pipe is much greater than that of the lower half pipe; Under different loads, the increase of axle
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load will weaken the stress diffusion effect of steel bellows, and the relationship model between

different loads and pavement structural layer deformation is constructed, which provides data

support for disease prevention of asphalt pavement with steel bellows culvert.

Key words; highway engineering; steel corrugated pipe culvert; heavy traffic; asphalt pavement;

finite element analysis
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Fig.1 The schematic diagram of ripple parameters
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Table 1 The parameter table of structural layer
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Fig. 3 The soil model
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Fig. 5 The cloud maps of soil settlement
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Fig.7 The cloud maps of settlement deformation

at cutting surface of asphalt upper layer
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Fig.9 The cloud maps of settlement deformation
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Fig. 11 The settlement deformation of each structural
layer before embedding steel bellows
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Fig. 12 The settlement deformation of each structural
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Fig. 15 The settlement deformation of asphalt upper

layer before embedding steel bellows
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