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Abstract:

Wastewater Engineering, calculating storm sewer design flow

Based on the Code for Design of Outdoor

(Q) with an attenuation coefficient (m ) leads to a lower
design flow than that of projects abroad, and reduces the
capacity for disaster resistance of urban storm sewer system
for the same design standard. This manuscript focuses on
discussing the impacts of flow attenuation coefficient (m2) on
storm sewer system design. Based on appropriate
assumptions, the mathematical expressions of the relationship
between return periods with m =1 and m = 2 were deduced,
which lays the theoretical foundation for the analysis of the
relationship among return periods. According to several

examples, it is confirmed that the design flow rates defined by
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m = 1, design return period at one year (P = 1) and with
same time intervals, could reach the same level as in the case
with P = 1. 531 ~ 4. 028 years when m = 2 is taken.
Reversely,when m =2 and P =1 year, the design flows are
approximately equivalent to the values in situations with m =
land P =0.69 ~0. 393 years. In conclusion, the research
suggests that the use of an attenuation coefficient would result
in substantial reduction in storm sewer system design criteria
and consequently increase the risk of waterlogging in urban

regions in China.
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Fig.1 The effect of pipe flow time ¢, on declined percentage
of stormwater design flow in Beijing
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Tab.1 The return period (m =2) corresponding to different pipe flow time

m =1 [EI /4

tz/min

0.25 0.33 0.5 2 3 5 10

5 0.311 0.428 0.690 1.531 3.399 5.418 9.750 (21.638)
10 0.356 0.502 0.841 1.991 4.710 7.795 (14.706) (34.795)
15 0.390 0.560 0.963 2.379 5.879 9.981 (19.442) (48.048)
20 0.416 0.606 1.061 2.707 6.904 (11.938) (23.801) (60.704)
25 0.438 0.643 1.143 2.985 7.798 (13.674) (27.747) (72.478)
30 0.455 0.674 1.211 3.224 8.580 (15.21D) (31.295) (83.293)
35 0.470 0.699 1.269 3.429 9.266 (16.574) (34.48D) (93.169)
40 0.482 0.721 1.319 3.609 9.872 (17.787) (37.345) (102.169)
45 0.493 0.740 1.362 3.766 (10.410) (18.871) (39.925) (110.371)
50 0.502 0.757 1.400 3.905 (10.890) (19.843) (42.256) (117.855)
55 0.510 0.772 1.433 4.028 (11.32D) (20.720) (44.371) (124.698)
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Tab.2 The return period (m =1) corresponding to different pipe flow time

m =2 I /4

t,/min

0.25 0.33 0.5 1 2 3 5 10

5 0.207 0.263 0.378 0.690 1.261 1.794 2.798 5.111
10 0.188 0.235 0.329 0.575 1.004 1.391 2.098 3.666
15 0.178 0.220 0.303 0.515 0.875 1.194 1.767 3.004
20 0.171 0.211 0.286 0.478 0.799 1.079 1.575 2.631
25 0.167 0.204 0.275 0.454 0.749 1.004 1.451 2.393
30 0.164 0.199 0.267 0.437 0.713 0.950 1.365 2.229
35 0.161 0.195 0.261 0.423 0.687 0.911 1.301 2.109
40 0.159 0.193 0.256 0.413 0.666 0.881 1.252 2.018
45 0.157 0.190 0.253 0.405 0.650 0.856 1.213 1.946
50 0.156 0.188 0.249 0.398 0.636 0.837 1.182 1.888
55 0.155 0.187 0.247 0.393 0.625 0.821 1.156 1.840
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