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2 AlAFS Newton-Raphson Wl 7] %3kar 917] wj&ol 2 2 FHAS
woj - w27 FHIT w7 FHEE A2 MPFP 7 A E L
ME AHE MPFP & o]&3to] 2 (3.4)~(3.12) 7t #A & MPFP 7}
FHE wW7bA] vkt MPRP A4S 919 vk Aldel ok £y
A @ Aol A MPFP o WElgo R Holdi)

ka+1 Xk”z <e (3.13)
ka+1H2 o |

9] Aol ex & MPFPol| gt &8 <xfoltt,

22



AE =S 5] flsiM s dElael g

gtalA Aatafop 3ty WA EF5of thik $HA)

o

(312 Pk Mol oalq 22 A4 R gozs g o] vk

et
G __
oP
E=3ai(|\/| ~M,)’>+2b(M -M))+c,
oM

R RNE SR E et P e )
et 2t

oG

—=1
oP

oG

<)

23

Ir

ARG A S YU AE

—~ =-3a(M-M)*-2b(M-M.)-c
M i( i) i ( i) —C;



G _G o

a.I:ck _gafck
96 _02G oa
of, da of,

Ag g ZAYE GF7=e st 1

>

(4.2)

(2.16) 0 2 5-E o5

711*4..
o8 _ 9 ( D, =D, ) fori=1---,n-1
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7. Casel EEHT9 AT EA 4

Load random variables Resistance random variables  Reliability index

M ~ N (50, 52) f. ~N(27.4, 4.384?)
f, ~ N(400,40°) p=3.4843
P ~ N(2000,200?)
M ~ N (50, 52) f. ~LN(27.4, 4.3842)
f, ~ LN (400,40%) p=44132

P ~ N(2000,2007)
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8. Case2 EEHF9 AF EX ¢

Load random variables Resistance random variables  Reliability index

M ~ N (100, 10%) f, ~ N(27.4, 4.384%)

f, ~ N(400,40%) P =2.8545
P ~ N(2000,200?)
M ~ N (100, 10%) f, ~ LN(27.4, 4.384%)

f, ~ LN (400,40?) p=34231

P ~ N (2000,2002)
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Load random variables Resistance random variables  Reliability index

M ~ N(150, 15%) f, ~N(27.4, 4.384°)

f, ~ N(400,40°) p=2.7231
P ~ N(2000,200°)
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ABSTRACT

Bridge design concepts have been changed from Allowable Stress Design (ASD)
method based on empirical design to Load and Resistance Factor Design (LRFD)
method based on the probabilistic and statistical design. LRFD design method sug-
gests a target reliability level based on reliability assessment which applies proba-
bilistic and statistical information of the design variables.
For RC column reliability, it is impossible to assess the reliability index. Because
the RC column have been designed by Ultimate Strength Design method. So, we
can only figure out that whether the structure is safe or fail.

There are many researches to assess the reliability index of RC column.

The Column is the member which sustains the axial loading. But it could be
under the flexural loading which caused by the construction error and eccentricity.
Therefore, the reliability analysis which can consider the failure modes by both
axial and flexural loading must be needed.

Many of research suggest the reliability analysis method using P-M Interaction
diagram to consider two failure modes. There is a characteristic that a structure
could be safe under the external load which is inside the diagram. If the outside
load of diagram is loaded, the structure could be destroyed. Form a reliability as-
sessment point of view, P-M interaction diagram means limit state of the structure.

Using this concept, many researchers have studied the reliability analysis of col-



umn members. But those studies restrict a range of Most Probable Failure Point or
define the only probable failure point.

In this study, a new reliability analysis method of RC column is proposed which
considers all points of the interaction diagram as a probable failure point. To verify
the method, this study compares the results with that of MCS. And it is shown that
the failure mode occurs differently because of the various load random variables.

Reliability results obtained by the proposed method could be a basis of a proper

reliability level for LRFD method.

Key Words: PM Interaction Diagram, Reliability Analysis, FORM, Cubic Spline

Interpolation, Limit state function
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