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CREEP-STRESS RELAXATION COUPLING RUPTURE IN CONCRETE
AND ITS CRITICAL POWER-LAW BEHAVIOR
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Abstract: Time-dependent behavior is a key mechanics property of concrete material and thus for design and
safety evaluation of concrete engineering. Creep and stress relaxation are two basic way to recognize
time-dependent characteristics of a material. But in practical engineering, concrete material usually involves in a
coupling process of creep and stress relaxation. This paper presents creep-relaxation coupling experiments on
concrete material to show how it evolves to macroscopic rupture. It indicates that after impose an instantaneous
displacement on the cross-head of testing machine, the concrete material exhibits a stress relaxation process
associates with increase of deformation. The stress (or deformation) —time curves undergo three stages before
failure, i.e. the primary stage with rapid evolution, followed by a steady stage with almost constant slope, and the
tertiary stage with accelerated evolution. In the tertiary stage, the energy release rate present a power law behavior
and eventually leads to macroscopic rupture.
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