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Study on the influence of building steel structure butt weld fusion
defects on shear and weld tensile-shear strength
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Abstract; In designing the weld shear and tensile-shear device, there are flaws in shear strength (¢) of melting butt
weld, tensile-shear strength (R) and component failure state with defective equivalent rate (e) size variation. The
shear strength of the weld line decreases to the shear strength of the base metal plate under the action of shearing
force and any characteristic flaw. The defect rate of less than 0. 150 ¢ equivalent, with increased rates of weld defect
equivalent tensile-shear strength is almost level straight. The ¢ class defect equivalent rate, 0. 150 ~0. 201, will
increase the weld defect equivalent tensile-shear strength reduction sensitivity. As c class defect equivalent rate falls
between 0. 201 ~ 0. 453, the rate of defective weld tensile shear strength reduction is not sensitive, but it still
showed a downward trend. The defect equivalent rate of r is 0. 005, which is the dividing point of the sensitive
region of the tensile-shear strength of the weld. When bigger than this point, with the increase of the defect
equivalent rate, the tensile-shear strength declines rapidly. The defects in the butt welds of H type components, if the
minimum design value of the tensile-shear strength of welded joints is not affected, will be damaged by the tensile-shearing
failure of the welded joints, and the deflection of the H component can meet the allowable values of the design.

Key words: flaw welds; Shear; tensile-shear; strength variation characteristics
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Tab. 1 ES003 welding electrode and Q345 steel strength and break elongation

et )& /mm Jit JIR 58 BE / MPa % K 52 BE /M Pa B YI58 ) /MPa W 5 i 2/ 0%

E5003 — 425 565 457 25

16 390 520 443 27

Q345 14 395 523 445 26

12 388 518 440 28
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Tab. 2 Q345 strength design of butt weld fusion
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Fig. 1 butt weld shear test devices
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Tab. 3 Test results of class ¢ flaw of butt weld fusion shear

v %ﬂjii . Héf;fw BOHAFEN e WRPBOREE mﬂfiﬁfﬁg
1 14 340 0.180 14
2 14 336 0.034 JRo%
3 14 319 0.134 8
4 14 300 0.252 J ey
5 14 244 0.391 J s 443
6 14 150 0. 450 PR%
7 12 346 0.117 o
8 12 345 0.027 PR9%
9 16 305 0. 190 R0
10 16 123 0. 499 T4%
3 B oA, WKl 3 PR, W 3k — 2o b, MRAEDUBT IR (o) BH ¢ 28
i‘;g HONERFAEAR (o) AR ALSRAE , L 4 R,
400} R4 CKREEEETVIEETHIFME
£ o Tab.4 Characteristics of Class ¢ flaw of weld shear strength
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Fig. 3 Shear strength analysis diagram of class ¢ flaw

of butt weld fusion
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Tab. 5 Results of Class r flaw of butt weld fusion shear test

iy AR B JRAEPTBT o R G f < T BEBTPUBY - Xy iR JiE
t/mm z/MPa z/MPa
1 14 371 0. 260 PRaE
2 14 350 0.053 PRuE
3 14 306 0.105 PR%%
4 14 262 0.312 ey "
5 14 178 0.562 PRuE
6 16 310 0.092 PRuE
7 16 253 0.336 PR aE
8 16 205 0. 490 L%
8 16 175 0.550 PRuE
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Fig. 5 Analysis diagram of class ¢ flaw
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Tab. 7 Tensile-shear test results of H component class ¢ flaw
. SRGEDUEY FRGEDUIL PG I B 9 B MR AE (KR
5 HAR I B /m . ‘ e
98 B /MPa SR /MPa (18 J3)R/MPa i e IHF R
1 12 44.3 224.0 237 0. 487 5%
2 12 56.9 230.0 250 0. 201 o8
3 12 60. 2 333.5 349 0.0019 yARLS
4 12 56. 0 306.5 321 0. 249 AR
5 16 51.3 206.5 225 0.453 1R 4%
6 16 62.5 251.4 274 0.314 5%
7 16 79.3 319.3 348 0.148 ARLS
8 16 58. 1 234.8 256 0. 186 AR
9 16 55.5 224.2 244 0. 267 1R 5%
10 16 60. 1 242. 7 264 0. 356 1R L%
11 16 59.3 239. 6 261 0. 382 5%
12 16 40. 6 163.9 178 0. 531 5%
13 16 42.7 172. 4 188 0. 500 5%
14 16 39.7 160. 3 174 0. 550 JRLE
15 16 30.6 123.6 134 0.575 5%
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Tab. 8 Characteristics of Class c¢ flaw of weld tensile and shear strength

BERRAEE € PRI B 9 B AR AL AR AE (/<16 mm)
—o.150 Xt e AR, EFKFEEZ, HRT BRI 2 bR i {E (345 MPa) & GB50017-2003 —, —

P FERVGHE (L. 1/ =341 MPa)
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=0. 453
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Tab. 9 Tensile-shear test results of H component class r flaw

- AR JE B PREEHTBY JRGEDTRL JRAGE T BY o T HERE LARERTS
t/mm 55 FF /MPa SR /MPa (T E ) J1)R/MPa 1E1H e BN P
1 12 55.3 335.4 348. 8 0.0012 aRls
2 12 52.0 315.0 327.0 0.013 5%
3 12 14.1 77.9 81. 6 0. 054 PRAE
4 12 13.0 71.8 75. 2 0.102 R 5%
5 12 11.6 63.5 66. 6 0.161 15 4%
6 12 10. 7 59.0 61.8 0.190 VS
7 12 6.8 37.6 39. 4 0. 300 p%ots
8 12 5.0 27.5 28. 8 0.432 PR
0 Bdmorbr, i 6. ssnls
X 6 o, MREERI BT & R (R)FE ohd . .
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Fig. 6 Analysis diagram of class r flaw tensile-shear strength

r KBRS E R BETHHE

Tab. 10 Characteristics of class r flaw of weld tensile-shear strength

HUBEAFIE(E € PGB BY 5 BE AL RFAE (1<<16mm)
<0. 005 KT BB JE R GR AR AR (345 MPa) L& GB50017-2003 —, 2RI E B BHE (1. 1/F =341 MPa)
<0. 020 KT GB50017-2003 =R IFE BB ITE (1. 1/ =291.5 MPa)
0. 005 —0. 054 X e ABAL R, HLBE e 389 R IH R R (e 2K 5. 4 0 IR 4E R BT 98 EE (R 81. 6 MPa, HAF GB50017-2003
—. ZRIBBERBITEN 23.9%0)
>0. 054 Xt e AR, B « I, FRAREP22
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Tab. 11  Mid-span deflection of the measured values of H component with broken tensile-shear (welding class ¢ flaw)

BE A FE
AR JEGE T BY o0 FREAR AT YRGS )
g ORI RMRRVEUT R R p = b /mm [1/400] 8K
t/mm (FT5H B J1)R/MPa ffi e I E
[1/250]/mm
JRGE N W,
1 12 237 0. 487 JE0% INF=S , 18 1.6
= BE R 5 W 8¢ .
2 12 301 0.167 155 HH=% 18 18%1.6
3 12 212 0.532 ¥l INF =% ) 181.6
- BB A 5 W 5
4 12 349 0. 0019 (ARis BE—. 2% 27 187 1.6
5 12 321 0. 249 LARES FE=Z% 29 185 1.6
6 16 225 0.453 1R5% INF=2R . 181.6
. FEER 5 W5
7 16 274 0.314 1R5% INF =2 ) 181.6
. BR R 5 W4
8 16 348 0.148 AREs G Y 28 18%1.6

F12 r RBUREEN TEIANEGREE

Tab. 12 Mid-span deflection of the measured values of H component with broken tensile shear (class r flaw)

BE R E
A S PG 17 BT o B R AIE PRSI
g RER ERLIRIE R oA e B mm [1/400]8%
{/mm ($rE R J1)R/MPa S ) 8
[1/250]/mm
1 12 348. 8 0.0012 AL Bl TR 28 15 1.6
2 12 327.0 0.013 1R5% e =% 19 18% 1.6
PG NG,
3 12 81.6 0.054 PG INF =25 , , 15 1.6
. B 5 W5
R B i b7
4 12 75. 2 0.102 1R 2% MNTF =2k X . 18 1.6
’ . FEER 5 W5
5 12 66. 6 0.161 L =2 185 1.6
5 TR 2% PMF=% b R 5 L5 07
6 12 61.8 0.190 PR INF =2 » 15 1.6
- BB FE A 5 5
7 12 39. 4 0. 300 ¥t F=% 185 1.6
el » Pl R S5 =
SR N
8 12 28.8 0. 432 5% INF =2 R 15 1.6
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