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Deterioration and collapse simulation method for evaluating the restorability
and redundancy of precast structural systems
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A numerical simulation method is developed to evaluate the redundancy and
even durability of concrete structural systems with precast members and new joint and anchorage
methods at high resolution. In other words, the rigid-body spring model (RBSM) that the author has
already developed, which can reproduce concrete fracture, deterioration due to rebar corrosion, ASR,

etc., and collapse behavior with large displacements and large rotations, is extended in the
following aspects:(1) A coupling method of solid element FEM with geometric nonlinearity and the
above RBSM is developed to reproduce the geometry of arbitrary joints and anchorage mechanisms with
high resolution, and to reproduce their elasto-plastic and large displacement behavior. Furthermore,
a new method is developed that can reproduce (2) the contact behavior of fracture fragments with
each other in the collapse process through large displacement and large rotation behavior.
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