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ABSTRACT

This paper firstly presents the latest development of high strength/performance structural
materials in recent years. The rational applications and examples of high strength/
performance structural materials in the structural systems to obtain high performance are
discussed and presented. The positive functions of high strength reinforcement used in
reinforced concrete frame structures, that can enhance the structural performance against
earthquake and reduce the structural seismic damage, are investigated in detail with nonlinear
pushover analysis and dynamic analysis. The results show that the high seismic performance
of the reinforced concrete frames, including a delayed appearance of plastic hinges at the
bottom story columns feet, to form a rational failure mechanism under strong earthquake, and
a small residual displacement after earthquake that cause an easy retrofitting after earthquake,
can be obtained by replacing normal strength reinforcement with high strength reinforcement
in the columns. Finally, the development of the safety and design theory for the structures
using high strength/performance materials are discussed.

Key words: High strength/performance concrete; High strength/performance steel;
Engineering structures; Structure safety; Design theory; Accidental event; Earthquake
resistance.
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