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Evaluation of the Strength Required in Current
Seismic Design Code
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Abstract

Current seismic design code is based on the assumption that the designed structures would be be-
haved inelastically during a severe earthquake ground motion. For this reason, seismic design forces
calculated by seismic codes are much lower than the forces generated by design earthquakes which
makes structures responding elastically. Present procedures for calculating seismic design forces are
based on the use of elastic spectra reduced by a strength reduction factors known as "response modi-
ficaion factor”. Because these factors were determined empirically, it is difficult to know how much
inelastic behaviors of the structures exhibit. In this study, lateral strength required to maintain target
ductility ratio was first calculated from nonlinear dynamic analysis of the single degree of freedom
system. At the following step., base shear foeces specified in seismic design code compare with above
results. If the base shear force required to maintain target ductility ratio was higher than the code
specified one, the lack of required strength should be filled by overstrength and/or redundancy.
Therefore, overstrength of moment resisting frame structure will be estimated from the results of
push-over analysis.

Keywords . force reduction factor, target ductility, required strength, oversirength, push-over analvsis
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No Event Name Station Name Date M PGA (em/sec * | Soil Type
1 Offshore Eureka Cape Mendocino 1994 9. 1| 72 233 S,

2 Western Washington Olympia Highway Test Laboratory | 1949. 4. 13| 7.1 —1778 S

3 Whittier Pacoima - Kagel Canyon 1987. 10. 1| 6.1 154.9 S
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6 Alaska ANH Anchorage Native Medical Center | 1975. 1. 1| 6.0 =704 S. S
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2% 0.454 0.035 0.051 0.016 0.46
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Base Shear - Roof Story Displacement Relationship (Soil Type - 83)

T T T T
! ! I .
' e
,,,,,,,,,, oo ———12F Building - -
' ' — — &F Building :
I (i —— IF Building o
. I
——— 2F Building ;
I I i
R oL e |
! ‘
' .
I I
I

-

Base Shear Coefficient (V/ W)
b
|
.
I
I
,

)
,
,
I
I
,
,
,

Roof Story Displacement (cm)

D26 HE RWE ZE(1,2 6 12 5) o YHPSA-XIS B9l BH (S3 X|@=)

288 matmz@E K0 HAS (1997 12)
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