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Failure Risk Assessment of Reinforced Concrete Sewer
Pipes on Joint-Related Defects
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Abstract : Sewer joint-related defect is one of the most common domestic sewer defects along with the lateral pipe problem,
However, there are currently no criteria that precisely assess the joint-related sewer defects, Therefore, this study examined the
joint-related sewer defects found in domestic circumstances, classified them according to the suggested defect code, and pre-
sented the examples of defect pictures, Each defect code was organized as the process of out of pipeline alignment (OPA) which
shows the progress in deterioration, Each defect was classified into 5 grades depending on appropriate repair and rehabilitation
method. The result of this study is expected to be useful for domestic CCTV inspectors to assess the sewer condition and helpful
for managers to make a decision of repair and rehabilitation,
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Table 1, Structural defect codes and scores under overburden load in overseas countries

England” Australia® New Zealand”
Code
Defect o Descrip- - 3
EN sce Description Score | Code tion Score | Code Description Score
13508-2 M
Joint BAJ A OJM | between 1 and 1.5 1 JDL | 1020 mm | 0.5 JOS | less than 20 mm 0
Opening times pipe thickness (Lon-
OJL | greater than 1.5 2 gitu- | 21-30 mm 2 JOM | 20-40 mm 5
times pipe thickness dinal)
If soil visible grad as | 80 >30 mm 5 JOL | greater than 40 mm 25
a hole (code: H)
Joint JDM | between 1 and 1.5 1 JDR | 5-10 mm 2 JD'S | less than 10 % diameter 0
Displaced times pipe thickness (Ra-
JDL | greater than 1.5 2 dial) | 11-20 mm 5 JD M | 10-25 % diameter 15
times pipe thickness
>10 % diameter & 80 >20 mm 15 JDL | >25% diameter 45
Soil visible
Joint JES | Minor cracking or spalling 1
Faulty
JEM | crack is open but not 10
penetrated
JEL | Crack extends through 25
to the pipe wall
Dipped DP S | Dip less than 25 % diameter 10
pipe
DP M | Dip 25-50 % diameter 15
DP L | Dip more than 50 % 35
diameter
Soil SV 60
visible or %%
ingress ING
collapse | BSC C X | Pipe collapsed 165 X | Pipe 165 PX | Pipe collapsed 100
collapsed
Source : 1) Sewer Rehabilitation Manual 4" Edition(WRc, 2001)
2) Conduit Inspection Reporting Code of Australia 2™ Edition (WSAA, 2008)
3) Pipe Inspection Manual 3rd edition (NZWWA, 2006)
Table 2. Criteria with Joint-related defect (Korea Water & Wastewater Works Association, 2011)
Defect A B @

Joint opening

more than 1/3 diameter

1/3-1/5 diameter less than 1/5 diameter

Joint Joint Displacement

more than 1/3 diameter

1/3-1/5 diameter less than 1/5 diameter

Dipped pipe

more than 1/2 diameter

less than 1/2 diameter -
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Table 3. Joint-based sewer defect Ol 4] AHu|3l o] &k o2t el 40 mm ©]Uf
o Severity A 7t = A EAI7E EAEHA] b= A
efect

small medium Large O 2 FAETHIO], 28 40 ~ 70 mme] o]
Joint Opening Jo1 Jo2 Jo3 9’]__‘] ]:H‘l’loﬂ‘_‘ J__"a o] A A Oﬂ /\_] O]E]_Q 7] /\]

Joint Displacement, JDH2,

Horizental JDHI JDH2X 7(]—%]1- S E/\ﬂ /\D] d oﬂ —,—Xﬂ 7]’ HL/\HQE}[JO2]
Joint Faulty JE1 JF2 JF3, JF3X ARG o]AH7F 70 mm o]Ato|H o] S H
Joint Displacement JD1 D2 JD3, JD4 7], 1‘:,21— Q(ﬂ E/\]’71' E.O]A] Q oz A 7].57], UH
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Diameter | L1(mm) | L3(mm) 150 | 390 | 300 | 300 | 30 | a0
300 65 36 150 500 400 400 35 30
400 70 36 200 556 450 450 38 30
450 70 36 200 614 500 500 42 30
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Fig. 3. Dimension of Socket-Joint and Collar-joint (KS F 4403)
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Table 4, Defect grading for decision-making of repair and rehabilitation

Grading | Peak Score Appropriate response JO JDH JE JD DP
1 0-14 No action JO1(0), JO2(5), JO3(10) JF1(5)
2 15-29 Point repair JDH1(15) | JF2(15), JF3(25) | JD1(20) | DP1(25)
3 30-49 Rehabilitation using CIPP JDH2(30) JF3X(40) JD2(45) | DP2(45)
4 50-74 Renewal in the short term JDH2X(60) JD3(60)
5 =75 Immediate Renewal JD4(80) | DP3(75)

Note : Number in Parenthesis have been proposed for defect score,
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