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ABSTRACT 
 
The objective of this paper is to demonstrate a computational method for assessing the allowable depth of fill of a 
buried thermoplastic profile wall (corrugated) plastic pipe and compare the results to the recently adopted AASHTO 
design method. The computational method is demonstrated for a 1500 mm (60 in.) diameter HDPE profile wall pipe, 
but is applicable to all profile wall thermoplastic pipe that exhibit local buckling limit states. The computational 
model compares strain demands predicted from a two-dimensional plane strain finite element model of buried pipe 
in the embankment condition with strain capacity predicted from a three-dimensional finite element model of a pipe-
soil segment undergoing thrust and/or positive and negative bending. The strain demands indicate the dominance of 
thrust strains, as opposed to bending strains, in the overall behavior, particularly for intermediate to larger fill 
depths. In the profile, the ultimate strain capacity is limited by local buckling for thrust strains and/or positive 
bending (crest in compression), and inward radial movement of the crest for negative bending (liner in 
compression). Depth of fill predictions between the new AASHTO design method for thermoplastic pipe and the 
computational method agree within 10% of one another when uniform soil distribution is considered, and within 
20% of one another when a soft haunch and other soft soils are considered in the pipe-soil envelope. 
 
 

INTRODUCTION 

Although there have been significant advances in the structural analysis of buried pipes used in design, for example, 
the SIDD method of design for concrete pipe (1) and the proposed methods for design of large-span metal and 
concrete culverts (2) behavior of buried thermoplastic profile wall (corrugated) pipe has largely been investigated 
through experimental means or approximated by simplified design methods.  Considering the variety of 
thermoplastic profile wall pipe available combined with the variety of different installed conditions, it is prohibitive 
to test every scenario. Thus, there is a need for computational methods that capture the essential nonlinearities of 
both the soil and the pipe profile behavior under load, but do so in a manner that remains relatively efficient. Such a 
procedure is reported herein for a 1500 mm (60 in.) diameter corrugated HDPE pipe and compared to the simplified 
design method recently adopted by AASHTO (3,4). 

BURIED PIPE SIMULATION 

The approach taken here for simulating buried profile wall plastic pipe is to separate the demand and capacity 
calculation. For the demand, CANDE (5) is employed to determine the appropriate global pipe-soil interaction under 
an embankment condition and to predict the applied strain demands on the pipe as depth of fill increases, using 
models as shown in Figure 1. For the capacity, general purpose three-dimensional finite element models of a pipe-
soil segment, as shown in Figure 2, are employed to determine the ultimate strain capacity (limited by local buckling 
and other phenomena) under all expected end actions: positive bending, thrust, negative bending, and combinations 


























