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OPTIMUM SAFETY INDICES BASED ON EXPECTED TOTAL COST MINIMIZATION
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By Takashi CHOU

Optimum safety indices are presented, based on expected total cost
minimization using only three parameters, which are the level of the
failure cost to the initial cost, T, the extent of increased initial
cost by improvement in safety, », and the order of the initial cost
function, n. By some numerical examinations, magnitudes of these
parameters are discussed for the civil engineering design problems.

The optimum safety indices, which are shown by contour line graphs ,
three order equations and others, are considerably affected by <,

while the other two parameters give slight effects on them.
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n 1 2 3
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5 0.036 0.060 0.068 - 0.048 0.119 0.206 0.330 0.041 0.102 0.163 0.207
10 0.030 0.040 0.032 0.026 0.045 0.096 8.129 0.157 0.043 0.162 0.154 0.189
50 0.022 0.022 0.015 0.011 6.039 0.059 0.054 0.047 0.045 0.087 0.104 0.106
1000 0.014 0.011 0.007 0.005 0.029 0.029 0.020 0.015 0.041 0.051 0.041 0.033
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(Mo VIZEERE) R T. ChooRr sEERKOEMe iz, ERESHELES> DDELZD, uL
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probability density

(
log-normal ( V:‘lO/“ L

oE —
]

I
[

r! mé\‘—
log-normal (V=0.75} A~

/ 0.5,

a.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 3.0 10.0

standardized variate
K—A1 EBHEMIEHTEDOL RBERSITORRSERE (V=0.5 ~1.0 )

probability of exceedance

aGQ00 —

o.100000 ]

9.010000 l

0.001000 —
i

0.000100 ~

a.0000t5 —

: | | : i i i i
e} 2.3 -1.0 2.0 1.0 2.0 3.0 4.0 5.6 5.0 7.0 8.0 9.0 i0.0

standardized variate

M—A2 SEEHTED L LRSS ORBEE (V=05 ~1.0)

HEEH) } OFBEEZN > TRLTHD. EFHRMBAE 22, BBERI LI 2L 02> THPR
WERB L 35, 20D, EFROEESTE ALY, RHAEELLMEES, PHEBEARE -
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—554—



BE K
1) #ilifgse, EHAIXK. EFE=. S BERHCBT2EEEL N - B2HOFTEICHT 2FE
. EARELHCGREE. B 3275, pp.21-28, 1982.
2) Lind,N.C. : Approximate Analysis and Economics of Structures, Proc. of ASCE, Jour. of the
Structural Division, Vol.102, No.ST6, pp.1177 ~1196, 1977.
3) Jun KANDA : Optimum Reliability for Probability-Based Structural Design,Journal of the
Faculty of Engineering, The University of Tokyo, series B, May 1990.
4) B REMBEOFMMEICOWT, BiET¥RE. Vol 374 . pp.459-466, 1989,
5) CHOU, Takashi : Utility of Reliability Index for Structural Design, Proc. of ICOSSAR'89,
Vol. 3, pp.1699-1706, 1989.
6) CHOU, Takashi : Probability Distributions by Standardized Variate, Proc. of JSCE, Structural
Eng. /Earthquake Eng., Vol.2, No.2, Oct. 1985.
7) K BEHOEEMERITICE O A EEEIEIC OV T, JCOSSAR 87 CE. Vol.1, pp.305-340,

1987.
(199041081 285

—555—



