
While many studies have been conducted to 
examine the behaviour of pipe segments 
between joints, pipe failures often result be-
cause of leakage and other issues at the 
joints themselves. Gasketed bell and spigot 
joints, for example, seek to provide easily 
constructed connections between pipe seg-
ments that also release longitudinal bending 
moments. Excessive moments resulting from 
variations in ground support (in particular, 
sections of the pipe invert that do not have 
bedding support) may cause damage. The 
complex interactions at the joint include gas-
ket-bell and gasket-spigot contacts that can  
influence the ability of the joint to resist leak-
age under internal (or external) pressure. 

This study commenced with three dimen-
sional modeling of gasketed bell and spigot 
joints in PVC water pipes, then proceeded to 
examine the manner in which joint character-
istics influence longitudinal bending and 
stress increases in buried PVC and cast iron 
pipes with nonuniform ground support. Issues 
investigated include  the possibility that  ero-
sion voids formed at leaking joints might lead 
to pipe failure (particularly in aged cast iron 
pipe systems). 

The project developed computer modeling 
techniques that are being in further projects 

to develop design methods for culvert joints for 
AASHTO (the American Association of State Highway 
and Transportation Officials). 
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Dr Balkaya spent two years working at Queen`s  Uni-
versity as a visiting student from the Istanbul Techni-
cal University, supported by a Turkish Government 
post-graduate scholarship. Her studies at Queen`s 
included attendance at the GeoEngineering Seminar 
series,  presentation of her work to other students 
working on geotechnical computer analysis, labora-
tory work to collect data for assessment of her com-
puter models, and extensive use of ABAQUS on the 
massively parallel computer at Queen’s (HPCVL).  
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 New models for pipe 
assembly published in 
the Transportation 
Research Record 

 Analysis techniques 
are contributing to 
development of joint 
design methods for 
AASHTO  

 Can be extended to 
develop rational meth-
ods for design of gas-
ket geometry  
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