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Abstract Rapid industrialization and urbanization have resulted in an increase in impervious areas and an increase
in runoff, therefore, this causes more flooding and damage in urban areas. This study has analyzed the effects of
improvements to the roughness coefficient in storm sewer pipes on flood runoff and outflow through rainfall-runoft
simulations. The simulations are implemented by three scenarios to evaluate effects of improvements to the roughness
coefficient for the improved length ratio to the total length, diameters and mainlines of sewer pipes. The size and
length of the sewer mains are large and long to effectively increase the flow rate to the outlet, secure the passage
discharge capacity of the pipe and reduce the overflow. It is effective for flood reduction that the improvement to
roughness coefficient is first conducted in mainlines with longer lengths and larger diameters. The results from this
study can provide a guideline for prioritizing of the sewer pipe replacement.

Keywords : Urban flood, Pipe roughness improvement, Flooding reduction, SWMM, Rainfall-Runoff
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Table 1. Representative Rainfall Characteristic of Past

Total
Rainfall
Depth
(mm)

Rainfall Period

Rainfall
Duration
(hr)

Average
Rainfall
Intensity
(mmv/hr)

Peak
Rainfall
Intensity
(mmv/hr)

2010. 9. 20 22:00 ~

22 03:00 27412

10.43

72.00
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Table 2. Overflow Characteristic according to Pipe
Roughness improvement for Pipe Length Ratio

Pipe Total Peak Node |Number of
Division Length Runoff Runoff | flooding | flooding
(m) (m%/s) (m%/s) (10°nr) points
Existing
.. 5,219.3 | 1,959.02 7.46 13.825 4
condition
10 5219 1,986.38 7.77 9.820 3
(-1.40%) | (-4.16%) | (28.97%) | (25%)
1,959.00 7.47 13.825 4
20 | 1,043. ,
043.9 (0.00%) | (-0.13%) | (0.00%) (0%)
1,959.01 7.47 13.824 4
30| 15658 (0.00%) | (-0.13%) | (0.01%) (0%)
40 | 20877 1,958.93 7.47 13.828 4

(0.00%) | (-0.13%) | (-0.02%) | (0%)

1,981.82 7.67 13.648 3

Pipe
pe | 301 260971 ) teoey | (2.82%) | (128%) | (25%)

Length
Ratio
(%) | 60 | 3,131.6

2,023.66 | 8.09 7382 2
(-3.30%) | (-845%) | (46.60%) | (50%)

136535 | (Vi | camme | a2 | %
I (22216"7%3 (-1232%) (4?251(;)) (253%)
90 | 46974 (22972;8) (-12223%) (4;-32;1%) (5(?%)
100| 52193 | 213815 | 911 | 0916 |

(:9.14%) | (:22.12%) | (93.37%) | (75%)




E

y

{XeJ
'T'

O =

+= 54

%S|

M

SIA ZEAS A w

_||m

=
o
=]

y = 0.6868x - 12.229

o
=3

o
=3

B
5]

%]
5]

o

Tetal Flooding Reduction Ratio(%)

-20

Ratio(%)
Fig. 2. Total Runoff Reduction Ratio according to Apply
of Pipe Roughness Coefficient
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Table 3. Outflow and Overflow Characteristic according
to Pipe Size Pipe Roughness Coefficient

Pipe Total Peak Node |Number of
Division Length Runoff Runoff | flooding | flooding
(m) (m?/s) (m?/s) (10°m*) points
i’;lsz::)gn 52193 | 1,959.02 | 746 | 13.825 4
16 436.5 1,959.10 7.46 13.825 4
P 836%) | (0%) (0%) (0%) (0%)
12 1,132.5 | 2,081.53 8.56 8.057 3
<1 @2170%) | (-625%) | (-14.75%) | @1.72%) | (25%)
11 356.3 1,959.23 7.46 13.828 4
T 6.83%) | (0.01%) | 0%) | (0.02%) | (0%)
10 100.2 1,986.37 7.77 9.820 3
. F192%) | (1.40%) | (4.16%) | (28.97%) | (25%)
s?;z 00| 3359 [195901 ] 744 | 13747 3
) || 624%) | 005%) | 027% | 056%) | (25%)
08 1,354.3 1,959.10 747 13.825 4
C1@595%) | %) | (0.13%) | (0%) (0%)
07 216.5 1,959.11 7.46 13.824 4
T @15%) | %) 0%) | 0.01%) | (%)
06 958.8 1,959.13 7.46 13.825 4
P 1 (1837%) | (:0.01%) | (0%) (0%) (0%)
05 3283 1,959.01 7.46 13.825 4
1 (629%) | (0%) (0%) (0%) (0%)
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Table 4. Pipe Roughness Coefficient Apply Analysis

according to Main Pipe standard

Number of
flooding
points

Peak
Runoff
(m?/s)

Node
flooding
(10°m%)

Total
Runoff
(m?/s)

Pipe
Length
(m)

Division

Existing
condition

5,219.3 | 1,959.02 7.46 13.825 4

1,669.2
(31.98%)

2
(50%)

2,124.15
(-8.43%)

8.98
(-20.38%)

1.793

@ (87.03%)

2
(50%)

13,0030
(59.26%)

2,124.06
(-8.42%)

8.98
(-20.38%)

1.793
(87.03%)

Main
Pipe

standar

.| 38285
dm) | @

(73.35%)

2,124.06
(-8.42%)

8.98
(-20.38%)

1.792
(87.04%)

2
(50%)

9.11
(-22.12%)

0916 1
(93.37%) | (75%)

47027
(90.10%)

2,138.26
(:9.15%)
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