gudEo] B Hane Auo giE A

Multi—level Analysis of Prefinitely Strained Concrete Materials
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ABSTRACT

Multi~level (macro-level, meso-level, and micro-level) mechanism of prefinitely strained coucrete
materials is studied. The multi-level analysis explains the additional guasibrittle concrete material
ductility that comes from lateral confinement and their multi-level interaction mechanisms. The
so-called “upgraded tube-squash test” is used to achieve 50% axial strain and over 70 degrees of
deviatoric strain of quasibrittle concrete materials under extremely high pressure without producing
visible cracks. In the micro-level analysis, the variations of hydration rate, micropores, and
hydrate phases are analyzed. In the meso-level analysis, mesocracks {the initial invisible cracks)
at the interfaces beiween aggregates and cement paste matrices are studied. The hgh confining
effect in the specimen on the meso-level eracks is also studied. In the macro-level analysis, the
physical behavior of prefinitely strained concrete materials is studied. The co-relationships of the
results from the three distinct levels of analyses based on various prestraining (0%, 15%, 35%,
and 50%) are studied.

Tor the extremely deformed or strained concrete problems, multi-level analysis will be used to
explain the unclear and unstudied mechanism of concrete materials. The multi-level analysis can
provide us with valuable insights that can explain the additional ductility and confining effects ine
cancrete.
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