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A Study on Improvement of Inflow/Infiltration Computation
and Application Method in Sewer Rehabilitation Project
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Abstract : In this study, current sewer infiltration/Inflow(l/l) computation and application method was examined about improve-
ment and adequacy relating to the main issues raised by the field for practitioners. The results of review about infiltration calcula-
tion method were considered to be in need of improvement at ‘standards of minimum sewage calculation’ | Furthermore, the
results of review about I/l application method were considered to be in need of improvement at ‘standards of seasonal infiltration
application” and ‘the relative decrease in the Annual evaluation standards’ . In addition, annual I/ analysis at JC County for the
four years(2009 ~ 2012) in respect of operation flow and rainfall data was conducted, The result of annual infiltration analysis,
compared average daily sewage generated average infiltration rate was found in 21,95 %, infiltration by unit was found in 0.31 m®/
day/cm/km and 0,12 m®/day/day, respectively. The result of annual inflow analysis, average rainfall - Inflow equations was found
y = 5.499x(R? 0.793), and the average Inflow quantity by sewer extension was predicted to 0.66 m3/mm-km.
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Table 1, Status of Business and flow meter Installation point for the study
Section | Survey Point | Survey Dia, (mm) | Pipe Length(km) Piplzvlg:,g(im) ﬁgﬂ;ﬁz;f ka:::;—lI; iff;gruD)jim
DS1 300 5.1 231 430 ‘09.01.01 ~ ‘12.12.31
DS2 300 8.8 24 .4 145 ”
e Y1 300 10.5 24,2 1,029 ”
Y2 300 8.9 26.3 217 ‘11,0101 ~ ‘12,12.31
B1 600 19.4 22,6 1,853 10.01.01 ~ ‘11,12.31
B2 400 4.3 22.3 351 ”
MP
250 - - - ”
B 500 - - - ”
F-2 300 3.0 21,5 359 09.11.01 ~ ‘11,1231
DY F-4 300 3.4 18.1 127 ”
F-5 200 1.5 18.9 65 ”
GC 350 32.0 35.0 1,756 11,0101 ~ ‘11.12.31
o YD 500 41.8 50.0 1,779 ”
Average - 12,61 34,02 737.360 -
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Fig. 1. Judgment - acquisition procedure of the effective data
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Mesurement Point and Year
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Table 2, Comparison of 1Thour and 2hour minimum sewage

2009 2010 2011
Section Survey Point Division
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
81 Average 74.90 91.07 56.80 67.52 - -
Standard Deviation 34,55 34,40 35.21 37.85 - -
bs2 Average 20.05 29.85 28.77 32.58 36.95 40.15
i Standard Deviation 11.77 11.47 9.46 9.19 10.83 10.30
un
8 - Average 368.77 390.75 414.10 439.16 434,14 450,07
Standard Deviation 129.46 125.25 171,93 158.39 128.06 123.63
“ Average 17.79 24.11 26.52 30.29 36.66 39.50
Standard Deviation 9.50 11.12 8.94 9.23 26,57 27.21
- Average - - 911.93 955,83 308.77 390.75
Standard Deviation - - 300,14 291.26 129.46 125.25
MPsi
B2 Average - - 199.33 212.05 - -
Standard Deviation - - 69.65 78.77 - -
- Average - - 57.25 68.64 42.28 53.21
Standard Deviation - - 33.05 34.85 23.72 28.21
by » Average - - 13.35 16.31 21,00 24.79
un -
8 Standard Deviation - - 9.94 10.39 17.66 19.65
s Average - - 5.69 6.89 8.23 9.59
-D
Standard Deviation - - 3.55 3.76 2,98 3.14
ac Average - - - - 677.54 735.16
Standard Deviation - - - - 218.60 240,15
KJsi
VD Average - - - - 493.35 523.64
Standard Deviation - - - - 260.77 266,07
B Minimum Sewage —ir—Standart Deviation — Minimum dart Dy
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Fig. 4. Review by quartile statistics for minimum sewage by a daily unit of each year
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Table 3, The result of annual infiltration analysis by JC

Survey e Average Infiltration Volume | Infiltration Infiltration by properties
Point Sewage(m?®/day) (m?/day) Rate (%) m¥/day - cm - km | m¥day - household

2009 281.41 31.76 11.44 0.27 0.07

2010 213.07 23.20 11.44 0.20 0.05

2011 179.54 16.91 9.46 0.14 0.04

Dot Average of Base Year 224,67 23,96 10.78 0.20 0.16

2012 153.20 9.06 5.97 0.20 0.06

Average 206.81 20,23 9.58 0.20 0.06

2009 69.73 17.32 22,55 0.08 0.12

2010 68.63 17.67 25,98 0.08 0.12

) 2011 79.89 24,46 31.10 0.11 0.17

D82 Average of Base Year 72.75 19.82 27.54 0.09 0.14

2012 68.40 16.79 24,97 0.08 0.12

Average 71.66 19.06 26.15 0.09 0.13

2009 920.98 145.40 15.80 0.57 0.14

2010 934,70 214.47 22,92 0.85 0.21

2011 908.31 211.37 23.36 0.84 0.21

ks Average of Base Year 921.33 190.41 20.69 0.75 0.19

2012 880.57 183.75 20.87 0.73 0.18

Average 911.14 188.75 20.74 0.75 0.19

2011 53.86 22,92 42,96 0.10 0.11

Average of Base Year 53.86 22,92 42.96 0.10 0.11

v 2012 53.45 19.53 38.41 0.08 0.09

Average 53.66 21.23 40.69 0.09 0.10

Overall Average 347.55 68.19 21.95 0.31 0.12
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12% 1% 11.44%
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Table 4, The review of sewage generation statics each day of the week

95 % Confidence Interval
Day EA | Ave. Value | Standard Deviation Standard Error Min, Value | Max, Value
Lower Upper

Mon 27 300.8 63.8 12,2 275.5 326.0 206.2 400.0

Tue 29 304.2 60.4 11.2 281.1 327.3 214.1 416.0

Wen 29 285.1 61.5 11.4 261.7 308.5 180.2 383.8

Thur 31 300.1 50.4 10.3 279.5 320.9 190.9 375.8

Fri 30 302.0 59.2 10.2 279.9 324.2 195.3 406.7

Sat 30 328.0 69.7 12.7 302.5 354.0 211.3 430.7

Sun 31 334.5 09.3 12.4 309.1 359.9 216.9 439.3

Total | 207 308.2 64.3 4.4 299.4 317.0 180.2 439.3
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Table 6. The result of annual inflow analysis by JC
Survey Point Year Ramfall—l'nﬂow R? Survey Point Year Ramfall—l'nﬂow R?
equation equation
2009 y = 4.798x 0.811 2009 y =15.127x 0.753
2010 y = 6.373x 0.754 2010 y = 14.722x 0.871
2011 y=06.112x 0.735 2011 y = 12,640x 0.925
DS1 Y1

Average of Base Year y =5.761x 0.767 Average of Base Year y = 14.163x 0.850
2012 y = 2.739x 0.791 2012 y = 14.769x 0.823
Average y =5.000x 0.773 Average y = 14.315x 0.844

2009 y = 0.942x 0.646 2009 - -

2010 y=1.611x 0.724 2010 - -
2011 y = 1.002x 0.853 2011 y =1.601x 0.761

DS2 Y2

Average of Base Year y =1.189x 0.741 Average of Base Year y =1.601x 0.761
2012 y=1.359x | 0.909 2012 y=1.289x | 0.779
Average y =1.229x 0.783 Average y = 1.445x 0.770

Overall Average y = 5.499x 0.793 - - - -
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