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I/I(Infiltration/Inflow) characteristics should be studied to achieve I/l reduction which is a main object of sewer rehabilitation.

However, The scientific and practical studies which are based on actual survey within the country are not thorough going enough.

The earlier studies were limited because of a short research period and specific region.

Thus, In this study, a formula is deduced by intensive correlation analysis between defective number and 1/l volume in sewer

pipe. It can be used as preliminary data when the project established for cost—effective pipe rehabilitation.

The study shows that the researched region have a faulty point at every 9.3m on average and prove correlation between defective

number and 1/l volume in sewer pipes. Thus, this study can improve the investigation system and estimate the volume of the

pipe rehabilitation, when site investigations for rehabilitation have been conducted.
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Table 1. Investigation area and item
= = ME =ARHE
AL A GimAl, GyungAl, YangAl, KimAl, TongAl, Hong (& 67H2)
EINI Il 2008 6% 12~ 30
2 A « T BEFTAL CCTVEAL SOFEAH1,000mm OlAFS CHAH
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Table 2. The status of investigation sites and CCTV inspection
_ _ ) ) A Z=ARKKmM, 72
72 | Nzws gavs B2ot ()| FUA2 | FUE 00 on me |
PM-3 HS-KP-697 50 50 100
GimA| PM-4 | HS-KP-698 ~HS-KP-700 205 179 87 217 | 76 | 176 | 18
PM-5 | HS-KP-701 ~HS-KP-704 204 204 100
BK-3 BK-O-04-0008 109.5 1095 100
BK-4 BK-0-05-0001 106 106 100
A
L = BK-0O-05-0002 2056 107.4 52 162 | 35 ) 1041 10
BK-6 BK-0-06-0001 153 151.4 %8
MG-9 B6618-3001 54 54 100
A
YangM e B6618-3002 379 379 100 07131 %2 | 1
J-4 JR-0034 51 51 100
imA
KimAl 3 JR-0035~JR-0037 140.1 138 %8 219 | 35 | 140 ) 10
P1 BD-C-224 53.1 53.1 100
TongAl P2 BD-C-225 55 55 100 20 | 35 | 140 | 10
P3 BD-C-237 63 63 100
11 HN43-5519 % % 100
Hong= 12 HN43-5520 489 489 100 159 | 51 | 153 | 9
13 HN36-5521 ~HN36-5522 738 738 100
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Table 3. Research of defective in the pipes by CCTV inspected
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(m M7H2) | (HA/km) A A B ©
PM-3 50 10.0 100 5 0 1 4
GimAl PM-4 179 1.2 89 16 1 2 13
PM-5 204 128 78 23 0 4 19
BK-3 1095 11.0 o1 10 0 0 10
BK-4 106 6.2 160 17 0 1 16
GyungAl
BK-5 1074 6.7 149 16 0 4 12
BK-6 1514 89 113 17 0 4 13
MG-9 54 32 129 17 0 7 0
YangA|
MG-11 379 42 237 9 2 6 1
J-4 51 102 98 5 0 0 5
KimA|
J-3 138 138 72 10 0 4 6
P1 53.1 106 Y] 5 1 3 1
TongAl P2 55 11.0 o1 5 0 4 1
P3 68 136 74 5 2 1 2
1" 36 120 83 3 0 0 3
Hong= 12 489 7.0 204 7 0 3 7
13 7338 46 217 16 0 1 15
H 11 04 26 80
(]22%) 1024 931 107 100 | @6 | 88 | (728
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Table 4. Recorded rate of main defective in the pipes

2 o|aksE () 274
AR | REHS SR
oA | dZE EE | A2 HEER | o|SF =% F4 o 2 7E ()
PM-3 4 2 0 0 0 2 125
GimA| PM-4 13 5 1 3 0 4 15.8
PM-5 23 8 0 3 0 12 12.8
BK-3 10 0 1 9 0 0 1.0
BK-4 15 1 0 12 0 2 71
GyungA|
BK-5 14 0 0 10 0 4 147
BK-6 12 0 1 10 0 1 12.8
MG-9 6 1 5 0 0 0 9.0
YangA|
MG-11 9 5 3 1 0 0 42
J-4 5 0 0 5 0 0 10.2
KimA|
J-3 6 1 0 5 0 0 234
P1 3 0 0 1 1 1 177
TongAl p2 5 0 0 1 0 4 11
P3 3 0 0 2 0 1 27
11 3 1 1 1 0 0 12.0
Hong=* 12 9 2 1 5 0 1 54
13 16 10 0 5 0 1 46
) T2 ol dEtE 9] Vel A, w5 BEE, F #E, @ sl g3 5.

32 || 2l =AE I

SHEEA ] AP/ TS sk WS =
WejA o2 A Ad=rAkg s 7PE, dE ] FEsEvbE, o
Hol-&H 4 7P, oRHAIESHE F7PE 5ol o885
I ok (Mitchell, 2005), & ZAMAAE Ul A 7
G A3 Aoz Azl ot EslS HrHHS 18519
CHEE R, 2008). slldr1ke] 27, VIR, Hskd
A 5 AFAQ1 B4 A 7| 3] Table 591 WERNSATE.

ZAPAT} sl A o] At [T 6.95%
2 yepton] Km3d 9 214.7m°, ¥74-944 s 74
9 0.569m*2] V/17} LA Aoz FAF L) o] & vl
TSl A sl BapAld fE dddekal fashs
7121 0.185(m’*/day—km—mm)°l] W= ¢ TongA=
AL 14704 F 97MA7F sjdE o] U] BHANEE &

O~
T 3

J 2
2] $2(BODs, CODgr, $9)& #-4 8k or] 1FthA)
o % GimAlel % 2 5824k 9125 Fig. 19 =243}
ek 671 AAA] UE 7h AR SARHE e

Table 60 LYERAATE

34 FLOIX} 7te| AtztM EMZD}
341 & ST |/1=fe] Atttz
A AE o=z 3§ srdA ST VIS
wko] 4742 Fig. 20149} o] AR ko] 0.647

7)
Y,=0.4536X,+5.1507, Y,=0.5059X,+5.21372 =
a3, AAF(RY) = 0.809, 0.799% =4 Vel



ABAEBK| =2
237 33, pp.321-329, 6€&, 2009

Table 5. The result of I/l volume calculation

_ ~ [ meam | =2 e P
APl ] A= m) ) ) | mfekm) | rkmemm) | LAz
PM-3 50 600 2 40.0 0.067 186
GimA| PM-4 205 600 2 78 0.013 374
PM-5 294 600 12 40.8 0.068 218
BK-3 109.5 400 12.3 112.3 0.281 38
BK-4 106 400 9.1 422 0.106 38
GyungAl
BK-5 205.6 400 227 1104 0.276 117
BK-6 153 400 29.2 5.9 0.127 198
MG-9 54 400 9 166.7 0.417 55
YangA|
MG-11 379 400 52 1,372 3.318 722
KimA| J-4 51 300 276 541.2 1.804 494
J-3 140.1 300 12.3 87.8 0.293 399
P1 53.1 400 6 113 0.283 -
TongAl P2 55 400 484 8,800 22.00 -
P3 68 600 412 2,088 5.221 449
1 36 500 9.2 255.6 0.639 18.2
Hong=* 12 489 500 6.2 126.8 0.317 37.8
13 73.8 500 15.3 96.4 0.241 65.5
o - 102.4 453 15.8 214.7 0.569 227.3
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Fig. 1. Situation map of flow and water quality investigation (Gim Si)
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Table 6. Result of water quality at each local authorities

AT T2
x| R} X s Sk o (el
CODcr BODs SS cr
PM-3 239.9 110.3 548
GimA| PM-4 2315 103 985
PM-5 2499 115 66.8
BK-3 778 56.5 358
BK-4 134.5 87.3 56.7
GyungA|
BK-5 87.1 65.7 218
BK-6 100.1 77.2 254
MG-9 50.3 25.9 23
YangA|
MG-11 428 249 18.6
) J-4 9.3 78.2 304
KimA|
J-3 R7 71.2 433
P1 23.1 216 35.1 32.6-3,542
TongAl p2 270 27.9 242 32.6-3,542
P3 18.3 16.4 122 32.6-3,542
11 1352 84.9 62
Hong=* [2 111.2 69.6 519
13 112.3 65.9 46.2
F) Ayt FAe AR 2nE DR sl Bad ¢l
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Fig. 2. Correlation between defective number of sewer pipes and I/l volume
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Table 7. Comparison to a result of a leading research and |/l estimator of research

9 olatat=E o X} N E=xzt e A
T (H2) ESIEN (m/day) 7= A /)
MOE 4248
1 CHOI 0.166
HANGANG 0.640 -
CHANG 5605 Y=4.2483X, (0.89)
MOE 8.496
) CHOI 0.254 CHOI(2006)
HANGANG 1.281 Y=0.088%+0.078, (0.78)
CHANG 6.059
: : HANGANG(2002)
; : Y=0.6407X, (0.67)
MOE 38232 CHANG(2009)
9 CHOI 0.870 Y=0.454X+5.151, (0.81)
HANGANG 5.766
CHANG 9.237 Where, \
VOE 12483 Y =1 volume (m’/day)
X = spot of pipe badness
" CHOI 0.958
HANGANG 6.407
CHANG 9.601
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Fig. 3. Correlation between defective number of sewer pipes
and I/l volume at demonstration project of HAN river
hydrosphere
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Fig. 4. Correlation between BOD5, CODcr and defective rate
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