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Abstract: In recent years, due to the influence of climate phenomena such as EI Nino, traffic accidents caused by
road surface water occur frequently. In the highway geometric design, the superelevation transition section is easy
to form a small composite slope, which leads to road surface water and affects vehicle traffic safety. In order to
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study the drainage capacity of the superelevation transition section under different slope combination designs, the
visual simulation was carried out by Matlab Simulink considering the transverse slope, longitudinal slope, rainfall
and other factors. The finite element method was used to analyze the runoff transfer characteristics and the runoff
depth between the road grid elements. The Saint-Venant equation and Manning formula in fluid mechanics were
introduced to construct the water depth distribution model of the superelevation transition section. Based on the
analysis of the factors affecting the drainage capacity of the superelevation transition section, the cross test was
designed with the longitudinal slope, ultra-high transverse slope and rainfall intensity as variables, and the
distribution of water accumulation in the superelevation transition section under different combinations was
determined according to the model. Taking the lateral runoff velocity of the road grid unit and the runoff depth
near the ultra-high zero slopes as the evaluation indexes, the drainage capacity of road sections under different
slope combinations was analyzed, and the optimal slope combination design of the superelevation transition
section was proposed. The results show that compared with the longitudinal slope of the road, the design of the
transverse slope has a more obvious influence on the surface water of the superelevation transition section. Under
general rainstorm conditions, rainwater is mainly concentrated at the road boundary, and its position is close to
the intersection point of the straight line and transition curve (the intersection point of the transition curve and
circular curve). When the road longitudinal slope range is 0.3%~0.5%, and the ultra-high transverse slope range
is 2%~4%, it is beneficial to the road drainage in the superelevation transition section. The results provide an
effective reference for the slope combination design and drainage location selection of the superelevation
transition section.

Key words: highway engineering; geometric design; superelevation transition section; water distribution; slope
combination
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() i=2%, i,=2%, i,=2%, r =1 mm/min; (b) i=3%, i,=2%, i,=2%, r =1 mm/min;
(c) iI=2%, i,=2%, i,=3%, r =1L mm/min; (d) i=2%, i,=2%, i,=2%, r=1.2 mm/min
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Fig. 4 Distribution map of stagnant water depth under different conditions

(a) i=0.3%; (b) i=0.5%; (c)i=0.7%; (d)i=0.9%
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Fig. 5 Transverse runoff velocity diagrams of grid cells under different longitudinal slopes
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