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Study on Column Overdesign Factor

1n Consideration of the Welded Joint Rupturet

Syunta Hattori*and Toshie Takahashi**

The safety factor for joints was investigated, which is at the welded joint of the steel structure in

consideration of Column-Overdesign-Factor (COF). Considering the rupture of the welded joint in the steel

structure, it is difficult to obtain the structural reliability containing brittle failure by general reliability

analysis. In order to perform the reliability analysis including the welded joint rupture, these failure modes

of the structure were classified to the mutually exclusive events by COF and the welded joint performance.

The welded joint strength was predicted by Bayes’ theorem, using the beam strength as a prior distribution

and the experiment's results of welded joint strength. As a result, the ratio of failure probability with the

welded joint rupture became about 3% of the total failure probability. When it compared to the layer collapse

probability, the COF is higher, the ratio of failure probability including the weld joint rupture is increased.
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Table 1 Nominal Strength and Statistical Data

o y(kN/cm?) EfEER C.0.v
BCP325 325 1.19 0.071
BCR295 29.5 1.25 0.058
SN400 23.5 1.34 0.084
SN490 325 1.17 0.063
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Fig. 2 Model Structure Elements
Table 2 Beam List

ks - & i #
RGl | H- 550 X 250 x 9 x 22 SN400
4Gl | H- 600 x 250 X 12 x 22 SN400
3Gl | H- 600 X 250 x 12 x 25 SN490
2G1 | H- 600 X 300 x 12 x 28 SN490
COF 05%COF __ 0.5%COF __ 0.5%COF _ COF
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Fig. 3 COF Distribution
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Table 3 Statistics of Strength(SN490B)

u

o y(N/mm?) STD C.0.V. ou/oy
SN490B 380.00 23.80 0.063

o u(N/mm°) STD C.0.V. 1.41

534.00 13.80 0.026

STD:Standard Deviation
Table 4 Statistics used in Bayes Probability

c.o.v.:coefficient of variation

SN490 Welded Joint Resistance
mean C.0.V.
Prior Dis. 1.64Mp 0.026
Test data LO | 1.24Mp 0.120
Posterior Dis. | 1.39Mp 0.120
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Table 5 Failure Probability with Welded Joints
Rupture Classified by Exclusive Events

(COF=1

2. 0=0.7)

[ 1

P2 M) 0 (M, 2 M)

(M5 2 M) 0 (My, 2 My))= g 893502,

0.065259

[1

PI(My2 Ms) 0 (Myy 2 M3) 0
(M, >Ms)n (M, >M5) 1= 0066642

PF2= 0.005653

[1

PI(My = M3) 0 (My; 2 M) N
(M, > Myz) 0 (M5 = M,2) 1= 0.012793

0.000917,

jg

PI(M; > My) 0 (M, > M,

) N
(Ms = M) N (M, = M,)]= 0.066642

0.005653

[ 1

P(Ms > My) 0 (M, > M) 0
(M, > M) n (M, >M)]— 0.01223,

PES= 0.001138]

j

P[(My > My) 0\ (M, > My)
(M, > Myp) 01 (M5 = M, >] 0.002323

PF6= 0.000186|

.

PI(M3 > M) 0 (M 2 M,

[ 1

Pl(M; > Myn) 0 (M 2 Myy) 0

[]

[P[(Ms > My,) 0 (My 2 M) 0

(Ms = M) 0 (M, > M, n1 0012793 (M, > M5) 0 (M, > Ms)] = 0.002323] (Ms > My2) 0 (M5 = Myz) 1= 0.000441
PE7= 0.000917] prs= 0.000186] Pro= 0.000032
Table 6 Failure Probability with Welded Joints

Rupture Classified by Exclusive Events
(COF=1.3, p=0.7)

[ 1

PO, M) 0 (M, = M)

M= M0 My, = M)l= 0 091602

0.05713

1

PI(M;2 Ms) 0 (Myy = M5) 0
(M, > Ms) 0 (My, >Ms) = 0021757

PF2= 0.001486

1

P[(My = M;) N (M, 2 M3)N
(M, > M,z) 0 (Ms = M,,) ] = 0,015433]

PF3= 0.000861

jg

Pl(M; > My) 0 (M,yy > My) 0

[ 1

P[(M; > M;) 0 (My > M) 0

(Mg = M)0 (My, = M)l= 0.021757| (M, > Ms)n (M, > M5) | = 0.001398] (M‘>Mmjn(M5>Mw2)] 0.000878
PFa= 0.001486] prs= 0.000106] PpFé= 0.0000561

q

P[(M3 > M;) 0 (M,,; > Mj)

[]

PI(M; > My;) 0 (M, = M,

1) N
(Ms = M) (M, =M,)]= 0.015433|

PE7= 0.000861

[1

PI(M5 > Myy) 0 (My = My,
(M, > M) 0 (M, >Ms)] 0000878

PF8= 0.0000561

[]

P[(M; > My,1) 0 (My = M,,1) N
(M,>Mm)n(M = My, )] 0.000558,

PFO= 0.0000297]
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