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Analysis of response patterns of combined surface and pipe network drainage characteristics to different rainfall
conditions//SUN Jiahui' , HOU Jingming' , XUE Shuhong®, WANG Tian', MA Menghua®, ZHANG Weina’( 1. State Key
Laboratory of Water Engineering Ecology and Environment in Arid Area, Xi’ an University of Technology, Xi’ an 710048,
China; 2. POWERCHINA Northwest Engineering Corporation Limited, Xi’ an 710065, China)

Abstract ; In view of the insufficiency of the basis for evaluating the drainage capacity of pipe networks in urban waterlogging
control construction, based on the GAST-SWMM two-dimensional hydrodynamic coupling model, taking Xi’ an Fengxi New
City as the research area, the proportion and flow variation laws of pipe network and surface runoff drainage under different
cumulative rainfall conditions were simulated and analyzed to quantitatively analyze the changes in pipe network drainage
capacity. The results show that the emission ratio of pipe network to surface runoff is significantly different under different
cumulative precipitation. With the increase of cumulative precipitation, the ratio increases first and then decreases. When
the cumulative precipitation is 10 mm, the minimum value is 0. 543, and the maximum value is 2. 241 when the cumulative
precipitation is 80 mm, and then it shows a downward trend. The emission ratio of pipe network and surface runoff is not
sensitive to the rain peak coefficient. The maximum difference rate is 12. 96% when the cumulative precipitation is small,
and the maximum difference rate is only 3. 98% when the cumulative precipitation is large. The increase of the rain peak
coefficient will increase the peak flow of each part of the drainage. When the cumulative precipitation is 100 mm, the
maximum flow of pipe network drainage is 6.26, 7.45, and 9. 40 m’/s, respectively when the rain peak coefficient is 0. 2,
0.5, and 0. 8, and the maximum flow of surface runoff drainage is 3. 19, 3.90, and 4. 84 m’/s, respectively.

Key words: coupling model; rain peak coefficient; drainage characteristics; urban waterlogging; surface runoff drainage;

pipe networks drainage; cumulative precipitation
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Table 1 Land use types and parameter settings
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Table 2 Areal comparison of water accumulation at

primary flooding locations
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