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Abstract

The aim of'this study is to determine and propose the by-pass rainwater sewer system in order to reduce the urban floodplain from the
locality heavy rain every year during the dry season and the sinkholes in the city as well as the shortage of groundwaters due to extreme
hot weather condition and urban heat island phenomenon. Heavy rain occurs more than the years of heavy rainfall probability,
comparison between the place where uses the existing pipes and connect the sewer system with by-pass rain permeability and without
expanding sewer pipe replacement at intersection of Gangnam station 3.07 ha at Gangnam-gu, Seoul Metropolitan area, it indicates that
average of 27 million KRW (44%) maintenance cost savings and maintain existing sewer system without any other countermeasures.
For the city flooded reduction, by-pass rainwater permeable rainwater pipe multiplying the probability the number of years during
summer season and increase the water flow capacity during spring and fall when a small amount of rain that, it also contribute to the total
amount of underground water secured through the by-pass penetration.
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Fig. 1. Study area
Table 1. Study area pipeline status
Sewer Number Area (ha) Timf} of . Slope (%) Rainfall intensity (mm/hr)
Concentration (min) Syears — 10years 10years — 30years

1 0.37 8.48 0.755 158.78 189.16
2 0.36 9.10 4.444 155.49 185.51
3 0.29 9.80 3.000 152.05 181.67
4 0.20 7.63 5.962 163.73 194.63
5 0.24 9.13 1.667 155.34 185.34
6 0.52 9.53 1.983 153.34 183.11
7 0.33 7.80 2.857 162.69 193.49
8 0.41 8.54 4.286 158.45 188.80
9 0.35 9.67 1.552 152.67 182.36

Sum 1.22 - - - -
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' . Probability Years (Syears — 10years) Probability Years (10years — 30years) Discharge
Sewer Number | Pipe Size (mm) Disgharge Design Pischarge Disgharge Design Pischarge Capacity
(m’/sec) (m’/sec) (m’/sec) (m*/sec)
1 D600 0.131 0.169 0.156 0.169 OK
A 2 D600 0.252 0.410 0.301 0.410 OK
3 D600 0.345 0.336 0.412 0.336 NG
4 D450 0.073 0.220 0.087 0.220 OK
B 5 D450 0.152 0.116 0.181 0.116 NG
C 6 D450 0.177 0.127 0.212 0.127 NG
7 D600 0.119 0.329 0.142 0.329 OK
D 8 D600 0.261 0.402 0.310 0.402 OK
9 D600 0.370 0.242 0.442 0.242 NG
(a) Probability years (Syears — 10years) (b) Probability years (10years — 30years)
Fig. 3. Exist sewer XP-SWMM examination
Table 3. Expansion sewer examination
Probability Years (Syears — 10years) Probability Years (10years — 30years) Discharge
Sewer Number | Pipe Size Disgharge Design 3Discharge Pipe Size Disc}:harge Design 3Discharge Capacity
(mm) (m’/sec) (m*/sec) (mm) (m’/sec) (m”/sec)
1 D600 0.131 0.169 D600 0.156 0.169 OK
A 2 D600 0.252 0.410 D600 0.301 0.410 OK
3 D700 0.345 0.507 D700 0.413 0.507 OK
4 D450 0.073 0.220 D450 0.087 0.220 OK
B 5 D500 0.152 0.154 D600 0.183 0.251 OK
C 6 D600 0.180 0.274 D600 0.214 0.274 OK
7 D600 0.119 0.329 D600 0.142 0.329 OK
D 8 D600 0.261 0.402 D600 0.310 0.402 OK
9 D800 0.372 0.520 D800 0.444 0.520 OK
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(a) Probability years (Syears — 10years)
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—

(b) Probability years (10years — 30years)

Fig. 4. Expansion sewer XP-SWMM examination

Table 4. by-pass sewer examination

d

Probability Years (Syears — 10years) Probability Years (10years — 30years) Discharge
Sewer Number | Pipe Size Disgharge Design 3Discharge Pipe Size Disgharge Design 3Discharge Capacity
(mm) (m’/sec) (m’/sec) (mm) (m*/sec) (m’/sec)

1 D600 0.131 0.169 D600 0.156 0.169 OK
A 2 D600 0.252 0.410 D600 0.301 0.410 OK
3 D600+D250 0.345 0.397 D600+D300 0.412 0.423 OK
B 4 D450 0.073 0.220 D450 0.087 0.220 OK
5 D450+D300 0.152 0.159 D450+D450 0.181 0.236 OK
C 6  |D450+D300 0.177 0.190 D450+D450 0.212 0.261 OK
7 D600 0.119 0.329 D600 0.142 0.329 OK
D 8 D600 0.261 0.402 D600 0.310 0.402 OK
9 |D600+D450 0.370 0.381 D600+D600 0.442 0.488 OK

(a) Probability years (Syears — 10years)

(b) Probability years (10years — 30years)

Fig. 5. by-pass sewer XP-SWMM examination
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(m’/sec) | (m’/sec) | (m*/sec) | (m’/sec) (m’/sec) | (m’/sec) | (m/sec) | (m’/sec)
A-3 D600 0.345 0.397 0.336 0.003 0.058 0.412 0.423 0.336 0.003 0.084
B-5 D450 0.152 0.159 0.116 0.003 0.040 0.181 0.236 0.116 0.004 0.116
C-6 D450 0.177 0.190 0.127 0.006 0.057 0.212 0.261 0.127 0.007 0.127
D-9 D600 0.370 0.381 0.242 0.003 0.136 0.442 0.488 0.242 0.004 0.242
Sum 0.674 3.746 3.579 3.012 0.155 0.805 3.92 3.579 3.014 0.327

Table 6. Probability years raise examination

Sewer Pipe Size Probability Years (Syears — 10years) Probability Years (10years — 30years)
Number (mm) Exist Expansion (mm)| by-pass (mm) Exist Expansion (mm)| by-pass (mm)
A-3 D600 NG D700 D250 NG D700 D300
B-5 D450 NG D500 D300 NG D600 D450
C-6 D450 NG D600 D300 NG D600 D450
D-9 D600 NG D800 D450 NG D800 D600
Cost - 60 million won | 32 million won - 62 million won | 37 million won
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53—104, (7H) 10d—30d B552o
B, Fig. 3 -E R 3 (XP-SWMM) Al Eg|o] A Aol
(A1) 10981 =4 0.28 m, (7H) 308 H1 = 75941 0.39 m
o] A4AF7}F el

A, EAT SFREA@ALD) FF AR A0 e
Table 3 ¥2]4] HEZAT} Zro] SFE S A G A] 71&
A 5558 HE o) BAGHA Fa-5E ol FEEG
ou FAHE (AA) 5101 Y ¢ 2Fe0ui T, (7H4)
10830 739 Fe2ulintelo] 295 702 HEE
o Fig. 4 $E R (XP-SWMM) A B o] A Ao A=
A A 7 dojuA] o= Ao 2 UERTh

AR, S da AFER A (by-pass) F8 HE b=
Table 4 92]2] HEZAT} Zro] ShEda AR A 71&
A by-pass TA AX| A B4 o] R E| Gl O™, FA
H = (A14) sd—10d Q79 e329gked, (7H4) 10130
| ¢ ei37antdo]l A9 E A0 2 HEE G OH, Fig.
5 FEEY(XP-SWMM) AlEdo]d Ao A & 7] &7
E AETAR AH WAGHR] ¢EAL by-pass T A2 55
To] FHE

2 Ao AE2 tfeil= A 5EA] sl gH] 71 24|
2](2009)°f| A gHEAS 3 A-8A] (=14) s d—10, (Tt
A1) 10830 THASI 9} by-passTHA & Hl W HESH 23t
2 AFA G el ASE-EA P g A= A
AT A 3.07 haol|A] Bt 279 9H(44%) 2] -ZAHE 2
7 5 Q= by-pass IEHEA A A7 -2t A
© 2 Yepgtt TA M A4 IAZHE T} by-pass HE
AT 50A AAA FAM] A 9 71 E20A fAR E
Lo A o] B @5tk o] SSHiAlE S
58 F5A 1A S E wAsk BlE-2 5 0 2 RS

T
I
sk
P
lo
tu
v

AR
O}, A0 L A4 A2 917} by-pass BIEH T
SETAE 7|E SFEAE IHE AHSSH o 54 2HE
W= o]4Fe] H7F @ B2t by-pass Bl e F4 T2E Fot
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o Frs = 77N, &, 7R O] A% 0] W= by-pass
HF5-& ool A AT Ak ZEof] 7] ot “A A
1 919t by-pass Bl2 T4 87 = 38 B

2 ATE=AENTE B ANEAIG o] AE R Y
(15AWMP-B066744-03)°] 23l 4~ =] 5t
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