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Research on Finite Element Modeling Method of the Typical Road Under
Impact Load

JI Xinbo, XIN Zhenwei, ZHANG Yongkuo, WANG Hui, LIAN Zheng
(Beijing Institute of Space Launch Technology, Beijing, 100076)

Abstract: The response of roads under hundred-ton-level impact loads is complex and affects the success of operations. Finite
clement models of elastoplastic roads can simulate road settlement responses under impact loads, but the accuracy of numerical
simulation results lacks experimental validation. Additionally, model parameters exhibit significant variability, making it difficult to
determine them in practical engineering applications. Different parameter settings greatly influence the accuracy of simulation results,
making them difficult to support engineering operations. To predict the road response under impact loads and ensure operational
success, this study selects a typical road layer structure and designs equivalent impact load tests to investigate the settlement response
patterns of typical roads under impact loads. Based on experimental findings, appropriate constitutive models are selected for typical
materials in each layer of the typical road. Methods are developed to adjust the nonlinear constitutive model parameters of loess
subgrade through engineering parameters such as moisture content and compaction degree. A finite element model of the typical road
is established for simulation. The simulation results are compared with experimental data in three dimensions: peak pavement
settlement, residual settlement, and the geometric state of overall road surface settlement. The deviations are within 10%, verifying the
effectiveness of the finite element modeling approach for typical roads. The related research results can be widely used in road
transient impact response simulation.

Keywords: impact load; road; settlement response; equivalent experiment; finite element model
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Tab.l1 Typical pavement structure of low-grade single-layer

asphalt road
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Fig.1 Airbag internal pressure curve
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Fig.2 Overall deformation of the road under impact load
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Tab.2 Typical pavement structure of low-grade single-layer

asphalt road
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Tab.3 Summary of soil constitutive model characteristics
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Fig.3 Modified yield surface of the DP cap model
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Fig.4 Mohr-Coulomb yield criterion in the stress space
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Fig.5 Finite element model of the typical road
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Tab.4 The parameters of constitutive model of soil base under
natural conditions
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Tab.5 The model parameters of lime soil layer

T R EmER | L. | AR | AR
BE L emn | owmea | B p ©)
FREE | 1750 600 0.25 200 25

DG E AR . A LR (AR 2%
WA YE JTG D50—2017) " Argfy i i HEREAE, e
Wi E A S IARA L. el BT 5 A0 6 A 1)
IR N 15.8°C, WEM/ZEE R 15 °C T
HEFFME 1.5 MPa. 5 [ E B SH WK 6 s .

*o MEEERESY
Tab.6 The model parameters of asphalt layer
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Fig.6 Simulation results of road displacement time-history curve
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Tab.7 Comparison table of simulation results and test data
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