Analytical Approach to Inelastic Failure Eehavior and Seismic Response of
Reinforced Concrete Shear Wall Subjected to Cyclic and Seismic Loading
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Current research activities on seismic behavior of reinforced concrete member sibjected to base
acceleration have bheen limited to the shaking table test o equivalerd static cyclic test. This is
reasonable from the faet that sihee the strength and stifftess degradation, wielding of reinforcing bar,
and closing and opening of existing crack are accompanded by crack generation, reasonable analytical
formulation of these phenomenon is rarely successful. At this time, this paper is to presert analytical
method capable of predicting the inelastie falwe behavior of teirforced conerete shear wall subjected to
cyclic and  seisnic loading The complete analytical procedure on failwe behavior was formulated
throwgh the nonlineat material models based on biawial state of stress that represert stress wersus strain
relationships of cotcrete and reinforeing bar, and dynamic analysiz algorithm with large displacement,
tespectively, Two dimensional finite element analysis tool was developed for the analylical procedwre.
The failwe behavior and selsmic respotwe of shear wall was predicted using the developed analysis
tool, and the comparison with reliable test result corfirmed the walidity and reliahility of present study.
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Table 1 Mlaterial properties of concrete
C ompressive Tensile strength [ Elastic modulus . .
Concrete Poissons ratio
strength (rgficm’) (kgficm™) (kgfiem™)
Footing 3010 263 250,000 0178
Column, wall
311 270 239,000 0.162
atnid top beatn
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Table 2 Irput acceleration records used in test and analysis

Selsmic record Diate Comp. | Magratude | Dlaxiroorm Base accel (g) | Mlaxirom response accel (g)
El Centro 197 Tazr40 SO0E 6.9 0=35 a2
Parlfield 2EIunda S16E .1 0.459 Lan

San Fernandn 09Feh71 MasE 6.6 1121 3.00
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Table 3 Comparisonn of moaximowm displacement responses from test and analysis

Seismic record | Lewvel of PGA Marimum wall displacement (mm)
Test (10 Analysis () (1A
El Centro 25 % 062 0.592 105
El Centto 50 % 1.38 1.59 0E7
El Centro 100 % 344 3.609 093
Parkfield 50 % 211 1.95 1 0%
Parkfield 100 % - 2.70 -
dan Fernando 100 % (Fad* 104 -

* De to the shaking table emergency in the test process, the marimomm displacement
was not gaired in the test Hence this walue does not represent its maxironrn walue.
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