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ABSTRACT

This research is to show the application of runoff model and runoff analysis of urban storm
drainage network. the runoff models that were used for this research were RRL, ILLUDAS, and
SWMM; applicative object basin were Geucknak-chun and Sangmu drainage basin located in Seo-Gu,
Kwangju. The runoff analysis employed the design storm that distributed the rainfall intensity ac-
cording to the return period after the huff's method. The result from the comparative analysis of
the three runoff models was as follows; The difference of peak runoff by return period was 20-30%
at Sangmu drainage area of 3.17 Km? while less than 10% at Geucknak-chun drainage area of 12.7
Km®. The peak runoff were similar to all models. At the runoff hydrograph the times between ris-
ing and descending points were in the sequence of RRL, ILLUDAS and SWMM, but the peak times
were similar to all models. The conveyance coefficient to examine the conveyance of the existing
drainage network was 0.94-1.37, which means insecure, in Geucknak-chun drainage basin and 0.69-1.
16, which means secure, in sangmu drainage basin.

Keywords : Runoff analysis, runoff models(RRL. ILLUDAS, SWMM), hydrograph, conveyance coef-
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& 7 4t 545 friske At 508
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Geuck-nak chun Drainage Basin

Basin Area (ha)

Sub basin {14 : : Wifith of Ratio of Paved slope(%)
no. Paved Area Pervios Area Subbasin Area  basin (m) Area (%)
1 100 79 122 201 1,113.6 39.3 0.032
2 200 128 25 153 3,344.0 83.7 0.021
3 300 85 64 149 1,030.7 57.0 0.015
4 400 115 33 148 2,019.5 77.7 0.013
5 500 173 40 213 2,880.0 81.2 0.018
6 600 227 0 227 2,073.6 100.0 0.013
7 700 119 61 180 5,232.0 66.1 0.012
Total 926 345 1,271 72.9
Sang-mu Drainage Basin
Sub basin et Basin.Area (ha) : WiFIth of Ratio of Paved slope(%)
no. Paved Area Pervios Area Subbasin Area basin (m) Area (%)
1 100 41.2 42.0 83.2 1,425.4 49.5 0.036
2 200 13.6 28.1 41.7 312.3 32.6 0.058
3 300 379 36.5 74.4 1,512.7 50.9 0.031
4 400 31.4 25.0 56.4 2,792.7 55.7 0.040
5 400 184 42.8 61.2 1,652.0 30.1 0.010
6 - - - - - - -
7 - - - - - - -
Total 142.5 174.4 316.9 45.0
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Table 2. Information of the main drainnage network system

Geuck-nak chun Drainage Basin

Sang-mu Drainage Basin

No. of

closed Junction Length Cross Section Slope I:II((;S e(:if Junction Length Cross Section Slope
conduit €Onduit (M) Width(m) Height(m) (%) conduit ©Pduit (M) Width(m) Height(m) (%)
1100 1200 1,090 3.5%1 3.5 0.290 1100 1200 110 2.0x1 2.0 0.055
1200 2100 670 2.5%2 2.0 1.200 1200 2100 77 2.5%X1 2.5 0.062
2100 2200 770 3.0x2 3.0 1.300 2100 2200 194 2.5%1 2.5 0.050
2200 2300 241 3.3x3 3.0 1.000 2200 2300 260 2.5%1 2.5 0.023
2300 4100 300 3.5%3 3.0 1.500 2300 3100 333 3.0x1 2.5 0.025
3100 3200 520 2.5%2 2.0 0.717 3100 3200 384 2.5%2 2.0 0.030
3200 4100 545 3.5%1 2.5 0.933 3200 3300 230 2.5%X2 2.0 0.110
4100 5100 1,500  3.5X%X3 3.0 0.320 3300 3400 427 2.2X2 2.0 0.017
5100 6100 1,080 3.5x3 3.0 0.430 3400 400 412 3.5%1 2.5 0.034
6100 700 2,725  4.0%X3 4.0 0.215 - - - - -
Fig. 4.Devided subbasin and drainage network in
Sangmu basin
-
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Fig. 3. Devided subbasin and drainage network in
Geucknack basin
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Table 3. Value of design rainfall hyetograph and rainfall intensity

Duration (%) 10 20 30 40 50 60 70 80 90 100 Rainfall
. (min) 6 12 18 24 30 36 42 48 54 60  intensity
Probability 50 (%) 80 17.4 343 533 707 806 884 937 955 100 (mm/hr)
R 5 (year) 3.72 4.36 7.85  8.83 8.08 4.60 3.62 2.46 1.77 1.16 46.46
Pe“."crl‘ 10 (year) 4.25 499 897 1009 924 526 414 281 202 133  53.09
€r10 20 (year) 4.79 563 10.12 11.38 1042 593 467 317 228 150  59.87
Table 4. Peak runoff and Conveyance coefficient
Basin Geuck-nak chun Drainage Basin Sang-mu Drainage Basin
Conveyance 163.39 (cms) 49.12 (cms)
SWMM X SWMM
Model RRL ILLUDAS (Extran block) RRL ILLUDAS (Extran block)
““ PRM* . PRM . PRM . PRM . PRM . PRM .
(cms) ¢ (cms) ‘ {cms) ¢ (cms) ‘ (cms) . (cms) ¢
Return 5 168.62 1.03 16094 099 153.01 094 3639 0.79 3816 0.83 31.78 0.69
period 10 19293 1.18 187.70 1.15 18442 1.13 4204 0091 4547 099 36.63 0.79
(year) 20 217.84 1.33 21392 1.31 22368 137 47.07 1.02  53.35 1.16 4154  0.90

* PRM : Peak Runoff by Model
C. : Conveyance coefficient
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Fig. 7. The peak runoff versus the return priod for
three runoff models.
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Fig. 8. Outflow hydrograph of Geucknack-chun

drainage area. (return priod : 5yr.)
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Table 5. Conveyance coefficient to ratio of paved area.
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Fig. 11. Outflow hydrograph of Sangmu drainage

area to ratio of paved area (SWMM)

Basin Geuck-nak chun Drainage Basin Sang-mu Drainage Basin
73% 78% 83% 45% 55% 65%
Ratio of Paved —eM PRM PRM PRM PRM PRM
o7 a ~
Area (%) (cms) Ce (cms) (cms) C. {cms) Ce (cms) C (cms) C
Return 5 153.01 094 155.79 0.93 15766 0.96 31.78 0.69 3832 (0.83 4453 097
period 10 184.42 1.13 187.30 1.15 189.20 1.16 36.63 079 4420 096 5149 1.12
(year) 20 223.68 137 22705 139 22886 140 4154 090 5016 1.09 5857 1.27
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