L ower Bound Collapse Solution for Thick Half-Pipeunder P + M Loading
Exact Integration of Step-Function Stress Distribution

Let a,b be the inner and outer radii, and y the perpendicular distance from the base
diameter.

The postulated stress distributionis: for y<1, o=0,;for y>1, 0 =-0,. This
produces moments in the desired sense, but these are defined as negative.
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The moment, M, is defined wrt the centroid, i.e., M = Ia(y ~ Y. )JdA.

The exact interaction diagram is expressed parametrically in termsof 2 by,

M_M_P

MO I\/IO I:)O
where, P4 [azea—bzab + 2?(tan 6, —tan@a)]

Po ﬁibz_azi

M 2 3 . 3 . 3

M. =1+ S [a sing, —b*sing, + 2*(tan 6, —tanHa)]
and, 0, = cos‘l(%j
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Note that M, isnot the collapse moment at P = 0, but merely a convenient
normalising quantity.

The parameter 4 isvaried from 0 to b, correspondingto P/P,=-1 and P/P, =+1
respectively.

Examplefor a= 125, b = 137 — See attached plot of interaction surface

Collapse moment for P = 0isM = -0.4147Mo. This compares with the approximate
solution using a step function of @ which gives M =—(y/2 -1, =-0.4142M,,. The
correction due to finite thickness is extremely small.

The maximum collapse moment is-0.4214M; and occurs for P = -0.119P,.

M is the moment about y = 0 and is zero for the case of interest (GH96), giving
collapseat M =0, M =-0.3341M, and P = +0.3341P,.
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