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Risk analysis of road cave—in of
storm sewer lateral using zoom camera
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Abstract : It is known that sewer problems are the major causes of road cave-in, The objective of this study is to analyze the
risk of road cave-in due to storm sewer laterals, We investigated 174 storm sewer laterals using a zoom camera at O-dong area
in Seoul, The causes of road cave-in were classified into five cases: breakage of rigid pipe, deformation of flexible pipe, out of
pipeline alignment, changing pipe material or changing pipe diameter, and a poor linkage between lateral and sewer, In addition,
all defects were sorted into five grades based on the severity rating at storm sewer laterals, In this study, the most fragile pipe
materials were found to be concrete pipe and polyethylene pipe, which recorded 2.3 and 1.69 defect rates, With regard to the
causes of road cave-in, deformation of flexible pipe has a large influence on road cave-in at present, On a long-term basis, the
two causes, out of pipeline alignment and a poor linkage between lateral and sewer, could have more influence on road cave-in,
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Fig. 1. Survey of sewerage systems using zoom camera,
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Table 1, Characteristics of storm sewer lateral
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Type Causes of road cave-in Characteristic of related defects The number of lateral
Surface Damage(SD), Crack Circumferential(CC),
Casel Breakage of rigid pipe Crack Longitudinal(CL), Crack Multiple(CM), 15
Pipe Broken(PB), Pipe Hole(PH), Pipe Collapse(PX)
Case2 Deformation of plastic pipe Deformed Plastic Pipe(PF), Pipe Collapse(PX) 20
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Table 4, Severity rating at storm sewer lateral

Severity rating Implication Defects
R PX(Pipe Collapse), PH and SI(Pipe Hole and Soil Ingress) PF,
Grade 5 Collapsed or collapse imminent Large(Deformation greater than 25% of the pipe diameter)
SI(Soil Ingress),PB(Pipe Broken is more severe than Crack Multiple
Grade 4 Collapse likely in foreseeable future and less severe than pipe collapse),
PF, Medium(Deformation 10% to 25% of the pipe diameter)
Collapse unlikely in near future but SV(Soail Visible), CM(Crack Multiple), CL(Crack Longitudinal),
Grade 3 fzrther dete‘fioraﬁon o DP( Dipped Pipe), PH(Pipe hole), PF,
¥ Small(Deformation less than 10% of the pipe diameter)
. ’ - o JDH(Joint Displacement, Horizontal), JD(Joint Displacement),
Grade 2 Minimal COHflp se likelihood in blhort'term MC(Material Change), DC(Dimension Change), SD(Surface Damage),
but potential for further deterioration .
JE(Joint Faulty)
Grade 1 Acceptable structural condition DE(Debris, Silty)
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