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Abstract - A study was conducted for the applicability of the structural stress on the assessment of the tube-to-flange fillet welded
connection. When the structural stress was evaluated for the connection, the structural stress was not sensitive to the size of the
elements. Thus, converged structural stress could be achieved by relatively larger elements. It was confirmed that the fatigue
design curve of the AASHTO Fatigue Category C could be applied to assess the fatigue lives of the tube-to-flange fillet welded
connections using structural stress.
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Fig. 2. Stress distribution from weld toe
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Fig. 3. Through thickness stress distributions
at the weld notch section
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Fig. 4. Structural stress calculation procedure
for through-thickness fatigue crack
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Fig. 5. Finite element model of the tube-to-transverse
plate fillet-welded connection
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Fig. 6. Stress distribution near weld toe

Axrel7] s FE ) 7 o) 5
ok gt} &7 ] of| A= o] 2 A o 7 T3}
o] Y HE Q40 7|71 S5 E A 3HS
o}. Fig. 69+ o] 438 743 49 84 o]
e A9 1 EE F-3He A Adol A A4t
A S gt B s AP oM B U548
H S Ao HAT S EH 84
(DONA Ak |04 9] g2 A 84n0] Bt 0 1 E]

olao fifo

T3 ZHE T OF 18 % T I3 8 4 (2)0f|A] 13F-SF 7o &
o o golch. 7} 8.40] oA o] GG R40) A&

Zo| A Aol = SeghS AP H7Fsto] A5t g0
84 ()9 X of|A 9] -5 2 AA| 2= 12| 9] F7F o]
A9l g8ztolm 84 (2)9F 84 (3)2 2|9 o7t 0 X

A2l Skt Clayton and Irvine®o]] W2 thokst
7 EROIA TR ok S8 FH2 8 ko] 4]

A A 902 SIs) SR o]
B3] SeAlE S o 7ol Qs 8 ()9 39
2he AF8 K Aol Btk mebA, 4] (1) - 4] (32 01§
So] 723G AXE ] 2238 9.k (1)7 Lok
of iz 2.40] AR oA oS A0 MY gk
3o ALgtct.

HEE

515 =2A] 4328 A435(EHE A1673) 2020 8 271



23S 0|8U BV-FWA Y3 AT 724 B}

o %o
e
>.

> 2

uit’} g

x |0

fllo oo

T‘E I

> o

1o

2

E fr

roll 0}‘1.4

T

B

ST

ol N

)

ey

1 N o
=

Jos A9 BE 39 dolH 3 et
ERCIEas s Q’Ed'/\ UEe 840 F7]
o) o FRFH. 223EL A4 27]e]
tlol =2 37]9] B_L_E‘/\]"Q‘EHE o<
AT, Dong[ﬁ] & A aAs AR 85 ATl it
84 WA EE 3913071, Poutianinen et al. < YA 340=
ARESE St Hof el A Sl S J
2 TS 2 B70] U] Q48 ALESI] T2
92 487 B9E I AAT 730|295
I FARo = 84 A7)0 ¥IZFeHA] k2] ERIsHA| =
SIRITH!1, o) elsiy] 919 Fig. 73} o] 240 2
712 ax b2 AT} ash b 212} ] A gt
Zo| ko 29] @49] Zlo| 2 A 7 e] FAof thgh Bl &2
e It o] EdaFe] 84 dol= bt ATt

i)
0 oy
(o]

o iy
oX
_‘l?_
>_“._, oo

=7} “H

_hL (Rl LLJ oo &
I
i3

Fig. 7. Definition of element size
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Fig. 8. Comparison of structural and hot-spot stresses
for different mesh densities
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Fig. 9. Various fatigue design curves
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Fig. 11. Fatigue test results of round tube-to-transverse
plate fillet-welded connections
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Table 1. Variation of the structural stresses for various weld angle

Estimated
et || ST | B Fatigue fatigue life
angle sl\t/r[;ss sl\t/r[;ss life based on

LAle) LAle) structural stress

6 6

200 201 183 1.8x10 1.8x10
cycles cycles

6 6

26° 220 212 0.4x10 0.2x10
cycles cycles

6 6

420 249 223 0.2x10 0.1x10
cycles cycles

*Applied nominal stress range = 83 MPa
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