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Consider a homogeneous isotropic elastic-perfectly plastic bodyΩmodeled by a
bounded open subset of R3 having a smooth boundary ∂Ω. The body is assumed
to be supported on an open subset Γ0 of its boundary and let t be the external
surface traction acting on the complementary part, Γt , of the boundary. Body
forces may be included in the analysis but for the sake of simplicity we omit
them here. We prove that there exists a maximal positive number C , to which
we refer as the load capacity ratio, such that the body will not collapse under any
external traction field t bounded by Y0C , where Y0 is the yield stress. Thus,
while the limit analysis factor of the theory of plasticity pertains to a specific
distribution of external loading, the load capacity ratio is independent of the
distribution of external loading and implies that no collapse will occur for any
field t on ∂Ω as long as

ess sup
y∈∂Ω
|t( y)| < Y0C .

Collapse will occur for some t for which the essential supremum of its magni-
tude over Γt is greater then Y0C .

The load capacity ratio depends only on the geometry of the body and we
prove, see [1], that it is given by

1
C
= sup

w∈LD (Ω)D

∫

Γt
|w| dA
∫

Ω |ε(w)| dV
= ‖γD‖ .

Here, LD (Ω)D is the space of incompressible integrable vector fields w that sat-
isfy the boundary conditions on Γ0 and for which the corresponding stretchings,
or linear strains, ε(w) are assumed to be integrable. This vector space is equipped
with the norm

‖w‖ =
∫

Ω
|ε(w)| dV

making it into a Banach space. The norm |ε(w)| on the space of incompressible,
or zero-trace, strain matrices should be chosen as the dual of a norm |σ(x)| on
the space of deviatoric stress matrices induced by the yield criterion, e.g., the
Frobenius norm for von-Mises yield criterion. In addition, γD : LD (Ω)D →
L1(∂Ω,R3) is the trace mapping assigning the boundary value γD (w) to any w ∈
LD (Ω)D . It can be shown, see [2], that the trace mapping is well defined. Thus,
1/C is the operator norm of the trace mapping.

In addition to these theoretical results we will review some applications of
this approach to stress analysis of structures.
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