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ABSTRACT

This study concerns long pipes placed above fire that
causes circumferential variation in external temperature of pipes.
This problem is considered under the thermoelasticity with
generalized plane strain assumption. The purpose is to find
solutions for stresses distribution and for

closed form

displacement in pipes material. The analytical mathematics

method is employed. From an intensive search, the
circumferential variation of the external temperature is presumed
so that the stated problem can be splitted into two problems that
can be solved mathematically : the first one is to solve for

stresses due to the difference of internal and external
temperatures without varying in circumferential direction and the
second one is to solve for stresses due to zero internal
temperature with external temperature varying by cosine of the
angle at the center of circular section. Mathematical results based
upon thermoelasticity with generalized plane strain condition are
completely obtained. The closed form solutions are checked by
reducing the load to classical cases with known solutions. They
absolutely match case by case. So, the result is claimed
realizable. Numerical results from analytical method show that the
pipe material closest to the fire bears the highest stresses. The
large difference in external and internal temperature causes high
Von-Mises stresses. The axial strains reduce both axial and Von-
Mises stresses. Pipe sizes have no effect on the stresses if the
ratio of internal to external radii does not change. When the pipe
size is kept constant, thicker pipe or smaller ratio of internal to

external radii causes less Von-Mises stress.
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