
Additional tests were performed to 

measure radial earth pressures on 

a shallow buried 0.6m diameter 

test pipe using the ‘null’ sensors 

of Talesnick. These pressures 

indicate that lateral soil stresses 

acting on the pipe springline are 

much lower than those that arise 

from use of standard pressure 

distributions. 
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 Tests demonstrated 

the conservatism of 

both Indirect and Di-

rect Design methods 

 Recommendations 

made for changes by 

AASHTO to reconcile 

the Direct and Indirect 

Design Procedures 
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0.6m diameter pipes instrumented 

and ready for burial in the test pit . 

Test pile cross-section 

Talesnick sensors 

Concrete pipes are designed using two different procedures in North 

America. The first, Indirect Design, is a simplified approach that uses an 

empirical ‘bedding factor’ to relate strength when buried to the strength 

during ‘pipe-only’ testing. The second, Direct Design, features estimates 

of moment, thrust and shear around the pipe circumference and the use 

of conventional reinforced concrete design approaches to determine 

steel amounts. This project sought to determine whether Indirect and 

Direct Design procedures are consistently conservative, and to explain 

and potentially reconcile discrepancies between the two methods. Firstly,  

two 0.6 m diameter pipes and two 1.2 m diameter pipes were tested 

under single wheel pair loading at burial depths of 1.2, 0.6, and 0.3 m. 

The test pipes did not crack at the applied service load of 110 kN and 

did not exceed the crack width limit of 0.25mm until between 

2.5 and 4 times the service load. One 0.6 m diameter pipe 

was also tested under simulated deep burial and was found 

to have cracking load almost  2 times greater than the calcu-

lated value. Both methods provided conservative strength 

estimates for the test pipes.  An investigation of the Direct 

Design procedure found that by considering thick ring theory 

and the Modified Compression Field Theory with two layers of 

reinforcement, the required amount of steel from Direct De-

sign could be made to align very closely with Indirect Design.  

Ian, Katrina and Neil 

outside  the Geoengi-

neering Laboratory 


