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ABSTRACT : High performance, high strength steels were developed and used in steel structures recently. Since the newly

developed high strength steels posses different toughness,

weldability, yield strength ratio, etc. in compare with

conventional structural steels, it is requred to investigate the applicability of the design strength of fillet weld specified

in the existing design codes. The comparison of the design strengths of various codes from domestic and overseas shows

quite a difference. Test results for fillet weld strengths were collected and statistically analysed. Each of yield strength,

tensile strength of parent material and tensile strength of weld metal was selected as a main parameter for each

estimation equation respectively. All the estimation equations yield almost same values for each type of steel regardless

the type of main parameter selected. Considering the behaviour of fillet welded joints and for practical purposes, it is

proposed that the equation with tensile strength of parent material is to be used in design codes. The comparison with

the proposed nominal strengths of fillet welds shows that the existing design codes could lead to an uneconomical result

for low strength steels and lie on an unsafe side for high strength steels.
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Fig. 1 Shapes of longitudinal fillet welded
joint and load direction
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Table 1. Correction factors «,, as per DIN®

3420
s 5235 8275 8355 3450

3460
Q,, 0.95 0.85 0.80 0.60
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Table 2. Correction factors 3, as per EC3:9:

2 5235 8275 5355 5420 3460

Bu 0.80 0.85 0.90 1.00 1.00
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Table 3. Nominal strength of fillet welds according to
foreign design codes

+E BB CSA AISC DIN EC3

SM400 1415 | 268.0 | 240.0 | 232.8 | 288.7

SM490 187.6 | 328.3 | 204.0 | 276.3 | 332.8

SM520 210.7 | 3484 | 312.0 | 292.0 | 333.6

HSB500 | 2194 | 335.0 | 300.0 | 228.0 | 288.7

HSB600 | 259.8 | 402.0 | 360.0 | 270.0 | 346.4

Table 4. Correction factors «,, and 3, for domestic

steel types
TUEE ERE
BHre «Q 518 7)
P e w B e PR=ra=S
(MPa) (MPa)

SM400 235 0.95 | 0.80 | 8235 235

SM490 325 0.85 | 0.85 | S335 335

SM520 365 0.80 | 0.90 | S35 355

HSB500 380 0.60 | 1.00 | s420 420

HSB600 450 0.60 | 1.00 | 3460 460
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Fig. 2 Ratios of nominal strength according to
foreign design codes and that of domestic
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Table 5. Test cases and sources used for analysis
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G450 | 450 | g0 | 220 Lip 5 (2000)*
550

Fe37 235 | 360 | 420 Bornscheuer 5 (1966)'*
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Fig. 3 Test strengths of fillet welds vs. yield
strength of base metal
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Fig. 4 Ratios of test values and nominal mean value
vs. vield strength of base metal
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Fig. b Test strengths of fillet welds vs. tensile
strengths of base metal
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Fig. 6 Ratios of test values and nominal mean
value vs. tensile strength of base metal
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Fig. 7 Test strengths of fillet welds vs. tensile
strength of weld metal
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Fig. 8 Ratios of test values and nominal mean value
vs. tensile strength of weld metal
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Fig. 9 Estimated nominal strength of fillet welds
for different steel types
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Table 6. Nominal strengths according to the proposed
equation and existing domestic design codes

72 Ak 7NE" NE?
SM400 317 136 240
SMA490 328 187 294
SM520 332 213 312
SM570 337 264 342
HSB500 330 230 300
HSB600 341 264 360
HSB80O 359 399™ 480
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