Mechanics of Solids: Stress Concentration

Large plate with a circular hole under uniaxial load

(stress concentration)
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Stress at points A, A" g,, =30,
Stress at points B, B’: 0,, =—0,

The problem is solved in two phases:

Phase 1: we consider the plate without a hole and a stress function,
O(r,0) = %c)'or2 sin” @

The resulting stresses are:
g, :%ao(l+cos 20); oy,

= %ao(l —cos20); o,,= —%ao sin 260

Phase 2: we consider the plate with the hole and the stress function
O(r,0) = f,(r)+ f,(r)r’ cos 26
Functions /f,(7), /5(r) are identified.

Boundary conditions.

=0

O-I"I"

=0

rr
=R r—>

= %ao (1+cos26)

re rzR‘

T08 o0 rse0

= %O’O (1-cos20); o, = —%OO sin 26




