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Characteristics of Pit Corrosion and Estimation Models of Corrosion
Depth in Buried Water Pipes
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Abstract

The accurate estimation of water pipe deterioration is indispensable to prevent pipe breakage and
manage in advance. In this study, corrosion of water pipe is adopted, which is relatively underestimated
although it takes most part of deteriorating pipeline. Predicting corrosion rate and corrosion depth of a pipe
can make an increase of the life span of the pipeline, which is laid under the ground according to
characteristics of soil and water corrosion. For the purpose, mathematical models that can presume
nominal depth through estimation of pit corrosion and corrosion rate is introduced. As comparison of
results with conventional methods in other foreign countries, it is evaluated that the external corrosion
depth is estimated less than the models, proposed by other researchers and the intemal corrosion rate
was processed faster than the external corrosion rate.
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Table 2. Corrosion depth of cast iron pipe for diameters

Corrosion depth of statistics

Pipe diameter
ltem
(mm) Mean STD Skew Kurtosis Max. Min.
External Group A (80~100) 2.09 1.40 0.91 0.25 5.00 0.32
Group B (200~350) 2.03 1.00 1.60 4.80 5.71 0.36
Group C (400~700) 2.28 0.98 1.15 3.22 485 0.59
Internal Group A (80~100) 4.60 1.97 0.07 -0.07 7.70 1.24
Group B (200~350) 418 1.94 -0.05 -0.71 8.30 0.49
Group C (400~700) 4.02 145 -0.16 -0.99 6.40 1.80
Table 3. Corrosion depth of cast iron pipe for exposure years
o Exposure years Corrosion depth of statistics
(year) Mean STD Skew Kurtosis Max. Min.
External Group A (5~104) 1.93 1.03 0.99 1.44 4.85 0.32
Group B 11~191 2.10 0.98 1.64 5.08 571 0.36
Group C 20 O|&f 1.95 1.43 1.30 0.76 5.00 0.59
Internal Group A (5~10) 4.28 1.76 -0.22 -0.30 7.70 1.00
Group B 11~19 3.88 171 -0.07 -0.91 6.70 0.49
Group C 20 O|A 3.72 2.12 0.81 0.16 8.30 1.00
B0l A% 200~350mol A HEUWHE Aozt #Ao] AL4E FE F4 ot E AL YER
40me 1EUE SAS A8 S 2 5 dUrh ole o Table 204 R B¢ CagolM Hd
3 ZAB(CIP)9] AS AA JeHdM dAsiA B 2oy} 7B & AR vegoy dubxoz
o] AYPHTHE AL & £ AT EF HeH F H BAHole fAG 2FHE BAY
g BE You B Hd A7t v*M FA% A4 WY, 9w BAZoldA e Ut
o] #79) A7) BAGle] BF F2o] H4H A Hog Yurae B¢ #0] FSFE dHA
o 5 U B o7t AXE BEFE BYo 1 Aol ZA
Apdey BASHL Yod 5 2AlE #H @2 Ao EAHUTY
oA A HAP3G o DCIPe} 2ol F4Zole FAH AABZ st AFdEd wE 4
HRAH T} H T2 o] 711 vebstth. Hd, @ dol9 AR 54 E4{sto] Table 3o Uehld
A 7 9 2 uE Fazlel: Yo BE 24 o R Azdre wet FFFHE vlseH
Zol7t gAleHA Jepdon W A¢ Azpdxrt  vepgouy UE, oW 24 25 5~10d Ateld 7}
230~363 280N BF B4 Holrt4.58mE 7} F A TASACH o] FellE FAol7t A
& 2A Jebgrt APt YeE ¢ 5 UG & FAo] njHolF
deld 22197 AFHAL A} BFOE AFE ZI|QRoA FA o] TS o] F TIPS A
o] AAo] ME BAzlole] EAA EAL BAG A A AYPHD AeS ¢ F Ut 58] R4
1= Table 20 $&8ch, Selld AFE vpet 2 7§ Table 30|A 9} o] 5~-10:do] Zatd &AA o]
o] Ko g E"J%Wéﬂl gk ouEANT W A HF 428mE ZAE ] YRR ol 4R 2A v
Hyo] o ZA AT S ¢ F A%len  Eon Azdmd fYw FAzols ditrow
AAL 37 2802 Yol AsAYY fAFES  2VEE Rajo] AA WAL v AoE YE
AFFHE AT ol vFaAW WHEAe e o o]Fele AFd=e met I Aol A RE
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Table 4. Intemal and external corrosion ratio of cast iron pipe

Parameter

Item

0.0476
0.0629

ALL(HH2E)
MAX( | C=A]

T

0.2352
0.5284

External

SR EY

il

0.4688
09178

0.0451
0.0532

Internal  ALL(MA D E)

MAX(HCHEA 25 1E)
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Table 5. Prediction model of intemal and extemal corrosion depth

Parameter
ltem
a B Y
External ALL(EH8) 0.00019 48124 0.0476
MAX(HHRAISE T E) 0.00014 8.1317 0.0629
Internal ALL(AAIE) 0.00002 10.1611 0.0451
MAX(ZEHEABZTE) 0.00018 16.7873 0.0532
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Fig. 11. Prediction result of CIP & DCIP's extemal corrosion depth X" |
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Fig. 12. Prediction result of CIP & DCIP’s intemal corrosion depth
for exposure years.
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Fig. 13. Comparison results of extemal corrosion depth for each
model.
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