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Abstract: In order to solve the problem that it is difficult to select the water surface rate of waterlogging and rainstorm
duration in urban drainage planning and design, a design method based on the coupling effect of two key parameters of
water surface rate of waterlogging and rainstorm duration was proposed. In view of the failure of the conventional average
elimination method under some working conditions or the small drainage flow obtained, the improvement was made. This
method can coordinate the relationship between discharge and storage in the short duration rainstorm and its subsequent
precipitation process, quickly determine the design index result table under the coupling condition of water surface rate of
waterlogging and rainstorm duration, and then reasonably determine the key parameters and design indexes. Taking Shajing
electric drainage area in Nanchang City as an example, MIKE model is used to analyze the difference of drainage process
before and after improvement, so as to verify the reliability of the method. The results show that the method can make up for
the two defects of the conventional method, realize the rapid calculation of the design index under the coupling condition of
key parameters, and solve the problem that the calculation result is too small to adapt to the short-duration concentrated
heavy rainfall.

Key words: urban drainage design method; average elimination method; water surface rate of waterlogging; rainstorm

duration; coupling effect
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Table 1 Variation of time history of concentrated

rainstorm type

/

/h /mm  (mm-+h™") /h /mm
1 0.75 66. 02 88.03 0.75 66. 02
2 0.75 20. 50 27.33 1.5 86. 52
3 1.5 22.68 15.12 3 109. 20
4 3 28.10 9.37 6 137.30
5 6 40.90 6.82 12 178.20
6 12 45. 40 3.78 24 223. 60
7 24 40. 15 1.67 48 263.75
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Table 2 Design drainage discharge under different drainage scenarios by conventional average drainage method
/(m® - s7h)

/h ;=0.84% o;=1.93% a; =3% a; =4% a; =5% a; =6% a; =7% a; =8% a; =9% o, =10%
0.75 137. 86 89.71 42.40 -1.77 -45.93 -90. 10 —-134.27 -178.43 —-222.60 -266.77
1.50 96. 09 72.02 48. 36 26. 28 4.20 -17.89 -39.97 -62.05 -84. 14 -106. 22
3 63.09 51.05 39.22 28. 18 17. 14 6. 10 -4.95 -15.99 -27.03 -38.07
6 40. 85 34.83 28.92 23.40 17. 88 12.36 6.83 1.31 -4.21 -9.73

12 27.20 24.19 21.23 18. 47 15.71 12.95 10. 19 7.43 4.67 1.91
24 17.36 15. 85 14. 38 13. 00 11.62 10. 24 8. 86 7.48 6.10 4.71
3
Table 3 Design drainage discharge under different drainage scenarios by improved average drainage method
/(m? - s7h)

/h ;=0.84% o;=1.93% o; =3% a; =4% o; =5% a; =6% a; =7% a; =8% a; =9% o, =10%
0.75 137.86 89.71 48. 36 28. 18 17. 88 12. 95 10. 93 10. 93 10. 93 10. 93
1.50 96. 09 72.02 48. 36 28. 18 17. 88 12.95 10.93 10.93 10.93 10.93
3 63.09 51.05 39.22 28. 18 17. 88 12.95 10.93 10.93 10.93 10.93
6 40. 85 34.83 28.92 23.40 17. 88 12.95 10. 93 10. 93 10. 93 10.93

12 27.20 24.19 21.23 18.47 15.71 12.95 10.93 10.93 10.93 10.93
24 17.36 15. 85 14. 38 13.00 11. 62 10.93 10.93 10.93 10.93 10.93
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Table 4 Design storage depth under different drainage scenarios by improved average drainage method

/m

/h ;=0.84% o;=1.93% a; =3% a; =4% o; =5% a; =6% a; =T% a; =8% a; =9% o, =10%

0.75 1.50 1. 50 1.43 1.25 1.07 0.92 0. 80 0.70 0.62 0. 56
1.50 1.50 1.50 1.50 1. 47 1.31 1.15 1.01 0. 88 0.78 0.70
3 1.50 1.50 1.50 1.50 1. 48 1.34 1.19 1. 04 0.93 0.83
6 1.50 1.50 1.50 1.50 1.50 1. 47 1.34 1.17 1. 04 0.94
12 1. 50 1. 50 1.50 1. 50 1.50 1. 50 1.44 1.26 1.12 1.01
24 1.50 1.50 1.50 1.50 1.50 1.37 1.18 1.03 0.92 0.82
5 6
Table 5 Design index of different water surface rate Table 6 Main parameters in simulation condition
of waterlogging in Shajing electric drainage area of drainage system in Shajing electric drainage area
/ /
/% /h (m®-s71) /m /% /h (m®-s7")

0. 84 3 63. 09 1.50 L93 24 15.85 I

1.93 3 51. 05 1. 50 24 51.05 I

3 3 39.22 1.50 5 24 11. 62 I

4 3 28. 18 1.50 24 17. 88 Y

5 6 17. 88 1.50 24 6. 10 \Y

6 12 12.95 1.50 ? 24 10.93 A\

7 12 10. 93 1.44 : 48 6.10 VI

8 12 10.93 1.26 48 10.93 Vit

9 12 10. 93 1.12
10 12 10.93 1.01
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Table 7 Comparison of main parameters before and after improvement of design method

% / 24 h / 24 h
(m?-s71) /m /m (m?-s7) /m /m
1.93 15. 85 19.17 05:26 17. 11 51.05 17.93 01:28 16. 51
5 11.62 17.93 10:43 17.52 17. 88 17. 60 05:29 16. 57
9 6.10 17. 64 21:35 17. 61 10. 93 17. 36 11: 06 17.18
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