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Basic Study on Probabilistic Risk Assessment

Structural Safety
Ho-Jin, Lim

Department of Civil Engineering, Graduate School of Industry,
Pukyong National University

Abstract

Most of civil engineering. -structures are designed by.the deterministic method.

This method has many problems as experience is the only tool to identify the
traits of the material. It is required to design in a probabilistic method, which
practically reflects the characteristic of material as much as' possible. The
subject of this study is the risk assessment about the 30m standard I-shaped
PSC beam which is the imost common PSC beam. Random variables are the
wobble friction coefficient(u) and the curvature friction coefficient(k) which are
determined by AHP(Analytic. Hierarchy Process). This study conducted the
reliability analysis on the deflection and tensile stress of concrete using the
RSM(Response Surface -Method). In this paper, it-"'showed that the reliable
conclusion could be drawn from using thé random variable which was decided
through not only the result of “estimation-about the risk assessment of the

structure but also the method of AHP(Analytic Hierarchy Process).

keyword: PSC beam, Probabilistic analysis, Reliability analysis, RSM(Response
Surface Mothod), AHP(Analytic Hierarchy Process)
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oo FxEe ShH: HIld AEFEA o]Eo] AAlm AHEH7] A
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o3 JojE St FEE 273 AE
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o s|E T3l WHS A ASFA H(Freudental 5, 1966).
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Atk Aol %A = A HCornell, 1969).

rlo

3t ol

Hasofer®} Lind= E&WSE ¥+ A5+ F7H(standard normal space) >
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Fiesslers < 3355 I Ho| A 2 EH, B 2 M3 A 5 23 X
& (quadratic surface)2. = 28t (fitting) A 7] = HS A A &Aoo W
e g g 22k mEgke] daske] HaE HBRg Ajlo] g 4tHY
(Fiessler &, 1979).

Ditlevsen< 33 9h=9] Aprol] whe} A x| 47 AR Bas 2 st
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2. Ol B wjY
2.1 TEMEIMeli Mo 7|2 He

it o 2 A JH (limit state)eF FEREo|Y FAHL A7 AAE 54
< O o] FFANA K3 FEH(E, FAUE FAEHE Ve AH)E 9
m)gheh wheF X = (X, X,, ..., X,) & AW wWEE Jojsiod, oy s
Yety = 718 ZE¥ 4o A Bl 4= (limit state function) H=i= 33 ¢t

= (failure function) ¢g(X)& 2 (2.1.1)% 2ol TdF .
g(X) <0 (2.1.1)

SHAAE] = 92 9 (failure surface) AA|WH G2 F7ko|A] <bd 3} 3}
Ho] AA(g(x)=0)E AHosiH, s 2 (2122 XIS = ThAd

2 2 A (multidimensional integral equation) 2. & 4 ¢}& t}(Haldar, 2000).
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2.2.2 Level Il AEM3HY
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—

Moment)¥} 24122} 2l EH(SOSM, Second Order Second Moment)©]

B2 AFolA 5 iRl o3k s Adrt =A ZoluAl o
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2.5 ASEMH(AHP, Analytic Hierarchy Process)
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