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ABSTRACT

In this study, an optimization design of reinforced concrete structures is performed by using the
structural optimization techniques based on the LRFD criteria. The target reliability index is estimated
by the optimal reliability index considering the expected cost which is taken as a sum of the structural
cost and the expected costs due to failure of the structure. The load and resistance factors calculated
by using level I reliability theory with the target reliability index are compared for each load

combination(D+ L, D+ L+ W).

The results of this study show that the resistance factors are ¢m = 0.90, ¢v = 0.70, ¢¢c = 0.65 and
the load factors are 1.20D + 1.70L, 1.07D + 0.70L + 1.10W. The optimization techinques used to this
study are S. L. P. The optimization design based on the LRFD criteria is more economical and rational

than other criteria.
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Table 2. 1 Optimum reliability index and target
reliability index

load case b | G| B | Pumm

beam(flexure)|0.35} 10 | 2.95 2.95

D+ L ibeam(shear) [0.20] 10 |3.097 | 3.10

column(tied) [0.05| 10 ] 3.516 | 3.50

beam(flexure) (0.35] 10 | 2.48 | 2.50

D+ L+ W|beam(shear) (0.20( 10 |2.66 | 2.70

column(tied) [0.05| 10 |3.093 | 3.10

Table 2.2 Statistical data on resistance variables

case | distribute {mean/nominal{C. O. V.

flexure | Normal 1.12 0.16

beam
shear Normal 1.09 0.17
column|tied Normal 1.05 0.17

Table 2.3 Statistical data on load variables

Load distribution [mean/nominalC. O. V.
dead load Normal 1.05 0.10
. L Gumbel 1.20 0.26
live load
L Gamma 0.50 0.50
wind load Gumbel 0.90 0.37
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Table 2. 4 Resistance and load factor
N Resistancd factor(¢) loac factor(7:)
Item beam column U=D+L U=D+L+W

Code flexure shear tied o re’ o T ™
ACl 318-83 0.90 0.85 0.70 14 1.7 1.05 1.275 1.275
ANSI— A58 0.85 0.70 0.65 1.2 1.6 1.2 0.5 1.3
Korean spec. 0.85 0.70 0.65 1.2 1.8 1.2 0.6 1.4
Thig study 0.90 0.70 0.65 1.20 1.70 1.07 0.70 1.10
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Table 3. 2 Design criteria vs optimum values
Design A type B type
Variables ACI ANSI KS* KHRE ACI ANSI KS* AHTE
d(cm) 31.446 30.058 34.018 26.134 27.290 28.057 27.290 29.768
As(cnt) 45.094 47.504 48.041 28.029 42.297 46.290 45.409 31.532
As’ (cnt) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Asv(cnt) 4,924 4.923 4,923 4.939 4.945 4.945 4.945 4.937
t(ed) 58.000 57.500 58.000 58.500 78.000 78.000 78.000 78.000
As;(end) 46.400 46.000 46.000 46.400 78.000 78.000 78.000 78.000
Total cost 483482 489744 493605 393372 572417 576713 573506 459819
* & Aol 198345 UF Tazlz AgAl od 29
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