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1- Nonlinear Static Procedure
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1 - Nonlinear Dynamic Procedure
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ABSTRACT

Nonlinear performance of structure in consequence of violent earthquakes, with
invention of plastic hinges have important effect in ductility and stability of structures.
Factors like method of formation plastic hinges and process of distribution them in
elements of structure, have important role in failure mechanism of structure.

In seismic design of structures, based on strength criterion, the role of plastic hinges
on mechanism of structure exactly can't be effective. So that in last earthquakes, more
structures that designed based on strength criterion, gathering plastic hinges in parts of
structure (usually lower stories) has caused that damage in structure didn't has uniform
and reasonable distribution. In recent years, with use of softwares has collected
possibility of nonlinear analysis of structure, more than last. So that with use of
softwares that have potential of studying nonlinear performance of structures, can
with uniform and logical distribution from formation of plastic hinges, do suitable
design for stability mechanism of structure.

In this thesis has studied the process formation of plastic hinges in reinforced
concrete moment frames with medium ductility. For reach to this purpose, 80 concrete
frames with different numbers of spans, stories and span length with constant height
having medium ductility are studied. Nonlinear analysis is performed and according to
desirable performance level in frame (to provide life safely), formation of plastic hinges
1s 1dentified, and with procedure of "exertion and error" and change dimensions of
elements that had designed based on ACI codes, struggles that the process formation of
plastic hinges in new frames (for lateral displacement equal with target displacement of
pervious frames), have a logical and specified process and until many percent plastic
hinges form only in all of beams.

Comparison between stories ratio drift of initial and ultimate frames show that
stories ratio drift of ultimate frames almost approach together, and exactly this object
affects better distribution of energy dissipation between stories. On the other hand,
comparison between effective lateral stiffness of initial and ultimate frames show expect
in a few cases (some 3 stories frames, with length of high spans), amounts of effective
lateral stiffness of ultimate frames are lesser than lateral stiffness of initial frames, so
that can say that ultimate frames are more ductile than initial frames.

Key words: reinforced concrete moment frames, pushover, plastic hinges, seismic

design



