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In a symmetrically cracked planar body, fracture modes I and II are respectively associated to sys-
tems of symmetric and antisymmetric forces w.r.t. the crack plane. These forces respectively produce
only normal stresses and relative transverse displacements or only shear stresses and relative tangen-
tial displacements on the crack plane. The same pure-mode conditions do not apply in general for
asymmetrically cracked bodies.

Williams [1] proposed the following pure-mode conditions for an asymmetrically cracked isotropic
beam: (i) pure mode I, if the moments of the two sub-beams at the crack-tip cross-section are equal
and opposite; (ii) pure-mode II, if the curvatures of the two sub-beams at the crack-tip cross-section are
equal. Although questioned [2], Williams’ conditions have been used by several authors [3].

Valvo [4] proved that the standard virtual crack closure technique (VCCT) may be inappropriate for
analysing problems with highly asymmetric cracks since negative values for either mode I or mode
II contribution to the energy release rate (ERR) may be calculated. To remedy this shortcoming, he
suggested the following pure-mode conditions: (i) pure mode I, if the tangential crack-tip force is zero;
(ii) pure mode II, if the crack-tip opening displacement is zero. Later, Valvo [5] proposed the following
conditions instead: (i) pure mode I, if the crack-tip sliding displacement is zero; (ii) pure mode II, if the
normal crack-tip force is zero. In both the above proposals, the two pure modes are associated to
energetically orthogonal systems of forces, so always non-negative modal contributions to the ERR are
obtained. This revised VCCT was then adapted to generally layered beams [6]. Wang and Harvey [7]
independently proposed the same energetically orthogonal pure-mode conditions.

This presentation will discuss the various pure-mode conditions proposed, also with reference to
experimental tests existing in the literature or to be specifically designed, aiming to clarify which theo-
retical proposals for pure modes (or mode partitioning) are to be preferred.
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