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Abstract

EAL HAof wE e MsEsEE
Probability of performance failure of storm sewer
according to accumulation of debris

X

Kwon, Hyuk Jae
=B ftiml

(20108 68 242 H4 ; 2010d 9&€ 292 4 ; 20101 102 12 zHH=)

Statistical distribution of annual maximum rainfall intensity of 18 cities in Korea was analyzed and applied to the reliability model

which can calculate the probability of performance failure of storm sewer. After the analysis, it was found that distribution of annual

maximum rainfall intensity of 18 cities in Korea is well matched with Gumbel distribution. Rational equation was used to estimate

the load and Manning's equation was used to estimate the capacity in reliability function to calculate the probability of performance

failure of storm sewer. Reliability analysis was performed by developed model applying to the real storm sewer. It was found that

probability of performance failure is abruptly increased if the diameter is smaller than certain size. Therefore, cleaning the inside

of storm sewer to maintain the original diameter can be one of the best ways to reduce the probability of performance failure.

In the present study, probability of performance failure according to accumulation of debris in storm sewer was calculated. It

was found that increasing the amount of debris seriously decrease the capacity of storm sewer and significantly increase the

pro

Key words : Debris, Storm sewer, Probability of performance failure, Reliability model

bability of performance failure.
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Fig. 2. Statistical distributions of the annual maximum rainfall intensity of (a)Yangpyong (b)Gwangju (c)Jeonju (d)Pohang

511 ——



Journal of Korean Society of Water and Wastewater EAL Mol e e ds=s2E
Vol.24, No.5, pp.509-517, October, 2010

v oo EGE]} AwE ARgaIaL, i, AF, 27, AF, 23 3o
ST ) ®b) 9 3902 Ageiein, #4, 97, 293 1 3800
F@)% f,(2) A (D3 o] AWGSBES Gumbel = 4T HAL IS Jwlw £, A, AF, 9,
RysD ojuai. T, A, 283 e 36715 ARE-skSIT) Table 191
F(2) = exp| e~ V] 72) A EE‘ H}ﬂ o] gk} 7o) 7k v Hat A Al
' S vERLA 358 tido] 7Y w2 et 1 F
i) = rexpl—nla—)—e ] D) o s VeI CombelE 59 A2 07
A7 k=n/(V60), A\=p—(0.577/r) It} e dolrr] Yafr Table 29 #o] chi—square
AZE AAARLE g& AG) ol AATFeEAN 45 F 3l goodness—of—fit testS P}
o} 7t A gk ghell e W) 7] WHEAALo] o] Fo A Table 2014 Hi= nke} o] BE TAlolA & Hhd-$
of gtk AlZRE o] F = thE FENTES A EE AASIR BT ]—Gumbelsv“ﬂ & AAFR = RS L 5
w2tk 7Pl ot Ao A Ho e e e ow AXFFL {9 3 5%olo] Enk 181
do] 2ds] wol vaEs] o] glom 1 FXFE Fohla Fig. 29 #o] F=F< 7§—°r I L R AR
SAEE B 4T a7t Aok 46.33mm/hrel 2 oE YeRTh Ad7|7ke] i A FHoj
A9 ot 21(8) ¥ Zo] vERd = gl
22, AL Ee SEEx &Y Ip=p+ Ko ®)
w ATelM e fEuet ofe] Aoe] FAEAIE] A A A7 = A ANF9A ] Ak o= ¥EAA) 1
7975 (maximum rainfall intensity) 8] X EA]S 3 K,= W% A2 (frequency coefficient) o] A&7
Lo Tl B ECT QunbeliES S EATEI st shpore] £l wel 494, & 2
- o o= A HeA-A %ol A Gumbel3EE AHESHA

TR A 43370 A HPF AR AR S 43719 Hos K 0],?41 2(9) o] oldl] AR T

Table 1. Statistical properties of annual maximum rainfall intensity of 18 cities in Korea

Sample size Mean(mm/hr) Stgndard COV
Deviation(mm/hr)

Chuncheon 43 37.70 10.36 0.2748
Hongcheon 36 42.42 13.05 0.3638
Inje 36 34.67 13.23 0.3816
Wonju 36 45.65 14.01 0.3070
Yangpyong 36 45.66 16.30 0.3572
Chungju 36 39.72 14.26 0.3590
Cheongju 36 42.75 12.91 0.3021
Daejeon 36 46.69 12.22 0.2618
Mungyeong 38 33.32 10.64 0.3193
Youngju 38 36.95 14.36 0.3887
Daegu 39 36.06 10.99 0.3048
Jinju 39 4322 11.66 0.2700
Pohang 39 33.60 17.25 0.5136
Milyang 37 38.32 14.26 0.3722
Namwon 37 42.84 13.53 0.3159
Jeonju 39 43.09 14.24 0.3306
Suncheon 38 4459 20.35 0.4565
Gwangju 39 46.33 1414 0.3052
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Table 2. Results of chi-square goodness—of-fit test

Degree of Freedom Significance Level Probability Result
Chuncheon 6-2-1=3 5%(0.05) 7.82 7.39
Hongcheon 5-2-1=2 5%(0.05) 5.99 511
Inje 5-2-1=2 5%(0.05) 5.99 5.82
Wonju 5-2-1=2 5%(0.05) 5.99 0.91
Yangpyong 5-2-1=2 5%(0.05) 5.99 1.72
Chungju 5-2-1=2 5%(0.05) 5.99 0.14
Cheongju 5-2-1=2 5%(0.05) 5.99 0.59
Daejeon 5-2-1=2 5%(0.05) 5.99 4.04
Mungyeong 7-2-1=4 5%(0.05) 9.49 3.83
Youngju 6-2-1=3 5%(0.05) 7.82 1.96
Daegu 7-2-1=4 5%(0.05) 9.49 4.43
Jinju 6-2-1=3 5%(0.05) 7.82 7.41
Pohang 6-2-1=3 5%(0.05) 7.82 463
Milyang 7-2-1=4 5%(0.05) 9.49 2.40
Namwon 6-2-1=3 5%(0.05) 7.82 5.41
Jeonju 7-2-1=4 5%(0.05) 9.49 2.02
Suncheon 6-2-1=3 5%(0.05) 7.82 2.22
Gwangju 7-2-1=4 5%(0.05) 9.49 418
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Fig. 3. Annual maximum rainfall intensity according to return period
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Table 3. Statistical properties of random variables for reliability functions

Variables Distribution Mean/COV Value
Mean 0.85
Ci Normal CovV 0.07
Mean(mm/hr) 46.33
i Gumbel 50-year return period(mm/hr) 82.99
Ccov 0.3052
Mean 0.01
n Normal
CQov 0.12
Mean 0.9
K Normal
CQov 0.05
R

— 514

debris

Fig. 4. Debris in sewer pipe
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