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Effect of Rainfall Design Frequency Determination
on the Design of Storm Sewer System
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Abstract

Recently, the economic losses caused by inundation are increasing due to the urbanization and
industrialization, i.e., intensive land utilization and concentration of population and properties. It is regarded
that the role of the storm sewer systems in urban areas becomes more important as one of the effective
countermeasures for reducing the inundation losses.

In this study, the effects of rainfall design frequency enhancement on the construction cost of the storm
sewer systems were analyzed by increasing the design frequency from the present design frequency of the
sewer systems, which is 5~10 years, to 15 years, 20 years and 30 years. The change rate functions of the
design discharge and construction cost based on the various design frequencies were derived by
regression analysis.

According to the analysis, change the rate of design discharge at 15, 20, 30 years rainfall design
frequencies were increased by 10%, 17.1%, and 27.2%, respectively, when compared to that at 10 year
frequency. Furthermore, it was found that by increasing the design frequency from 10 years to 15 years, 20
years and 30 years, the construction costs were increased by 5.0%, 8.0% and 12.4%, respectively.

Finally, their reliabilities need to be tested by applying the rate functions to the real storm sewer districts.
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@ & AA Y FHuE TR FAME A Suulo) W3 Bob4 o) T3E ul Lol HAu|q|
st v B, #AY H¥ 2 74, FUAE, HEEA
@ 2 A7 5854 dF e daide 2w 2 A Fo| £3E v Lo FAHG
#S v did e $A9 0% st A Ao B2 FRY 2o ANy 2 Ay
A AAGES 283 FA £ UE GHLRE 2 & ZRE/HEA(FIZE/PE, 2003) 9 AA 34}
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ojfem FrtEo] AL fsA 2egogA Ao FAMIL 2R L Fdo] A8FHT YA
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Table 1. REAIS0 W0 2 AAIRREQ WRHBABAL 2F) (H2E Y, th=DN 25ha, AITABAL 3%)

SEHT 04 FEAS 06 SEH= 08
SEAS
MAIREHM/s) Z7t8(%) MAH S RHmM/s) S/E(%) MAIREHM/s) S7HE(%)
5 2755 100.0 4235 1537 5738 2082
10 3373 1000 5179 1536 7018 2081
15 3728 100.0 5722 1535 7.756 208.1
20 3979 1000 6.108 1535 8271 207.9
30 4328 1000 6647 1536 8995 2078

AR AT, BSYE, NFRA S dFE A 25ha, XA 3% AAZAAN §27
3, QwAow BeE AUIEE BN MET o W GE AAFES UAE dehl Aoz,
A%

A|
\jc].
|
ha

A

[¢]

o thair e 0.85~095, 2 080~0.90, ¥ AZYSFFHEFEATHLE FEAF7E 0,494

0.10~030 59 Exo]&xd 7|28&A¢ &S 0622 0694 082 Fr1eld v]523t v &2 F7}
ArgstE | AA g e FAW FAZE A B webA, & dolx e o8 d fEAFT
olF A& APAY EE A ‘537‘]1101 0.80, 3 Wslsle Aol dstd HAADZAT HAJIAE
g 2 3Yx] Fo FFFYR B EYFYel ¥ ohFeiA s TR Ak WstE A ES AT
& A9 050 59 FLHEAT &E Aesn 3 Fig. 5& QA gzH 02 BAAA} 94tz
1= P& A BAEREo] 9T 7P e A ol

K3AFE ARSSEGES %0l B 2 4T deld fEA5e Wk BE FFE T A
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BrEA U SIERS AT
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A SYUAIZt 52 FEUAZ 78 RYAZ 108  FUYAZL SR SUAZHTE SUAZ 102
5 87.21 85.55 84.32 64.91 64.62 63.98
10 90.62 83.01 87.06 67.63 66.94 66.29
15 91.28 9062 87.88 68.33 68.09 67.06
20 93.08 90.89 89.77 69.56 68.37 68.04
30 9364 RI7 90.69 7065 69.82 68.77
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Table 3. TEW4-0] HB0l M2 BAMIQ B3l
o AR ZAIAIA) AUBAMI@DH) S EAMIEHE)
RS ——— o5l e Higw o e
10 3.6468 1000 21827 0.0 0.000 00 0.000 00
15 40303 1105 22510 3.1 10.885 484 7.565 336
20 4.2960 1178 22.780 44 13.378 58.7 8.854 389
30 46639 1279 22.780 4.4 13378 58.7 8854 389
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