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Earthquake Design Method for
Structural Walls Based on Energy Dissipation Capacity
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ABSTRACT

Recently, performance-based analysis/design methods such as the capacity spectium method and the direct displacement-based design
method were developed. In these methods, estimation of energy dissipation capacity of RC structures depends on empirical equations which are
not sufficiently accurate. On the other hand, in a recent study, a simplified method for evaluating energy dissioation capacity was developed.
In the present study, based on the evaluation method, a new seismic design method for flexure-dominated RC walls was developed. In
determination of earthquake load, the proposed design method can address variations of energy dissipation capacity with design parameters
such as dimensions and shapes of cross-sections, axial force, and reinforcement ratio and arrangement. The proposed design method was
compared with the current performance-based design methods. The applicability of the proposed method waos discussed.

Key words : seismic design, performance-based design, energy dissipation capacity, displacement-based design, shear wall
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arrangement 0%) 044%) 04%) 0%

Uniform re-bar 1.67 1.67 1.06 1.06

BE" y=0.1) 6.60 0.25° 346 0.25°

1) Boundary element with concentrated re-bars
2) Minimum reinforcement ratio
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Table 3 Base shear calculated by Direct Displacement-Based Design

Method
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0.015/|5.51x10"| 267 | 363[17.9| 209 | 193 | 72
0.020718.13x107, 358 48611961 261 | 125 | 630
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Table 4 Design resuilts; Direct Displacement-Based Design Method

re-bar 4, P=0.0/4A, P=0.1f44,
arrangement 0d%) | 0% | 0% | 04%)
0.010/7 1.32 .32 0.69 0.69
Uniform re-bar| 0.015/ 104 ‘04 040 0.40
0.020/ 0.90 0.90 0.257 0257
, 0.010/ | 5.17 025" | 205 0.25°
( 7B=/EO. D 0.015 | 399 0257 | 087 0.25°
0.020/ | 334 0257 | 0257 | 025°

1) Boundary element with concentrated rebars
2) Minimum reinforcement ratio

Table 5 Design by proposed method using spectrum reduction factor
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1) Factored load
2) Boundary element with concentrated rebars
3) Minimum reinf. ratio
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