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Abstract - Recently, the demand for undermatching weld has increased as high strength steel is used and also expected to be used more for steel
structures. Presented in this study is a more appropriate formula for a nominal strength of undermatching fillet welded longitudinal joints of
high strength steel (f,, = 600/ Pa). Relevant test data were collected from overseas as well as Korea and analyzed to derive the formula.

Tensile strength of parent materials and matching ratio of weld metal to base material strength were selected as major parameters. The derived
formula was compared with the test results and showed good agreement. In addition, the effects of matching ratio were investigated for the
parent material(HSB460 and HSB690) and weld metal combinations according to KS and also compared with the test data. In general, the
values of nominal strength calculated in accordance with the domestic steel structure design standards (KDS 14 31 25) are smaller than the test
data and the differences are becoming even greater as the matching ratio decreases. However, by applying the matching ratio correction factors
proposed in this study, the values of calculated nominal strength were found to lie on the safe side with almost same level of differences from

the test data for all range of matching ratios reviewed.
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Table 1. Comparison of nominal strength of fillet welds on
Design standards of each country

Design standards Fillet welds nominal strength
KDS 14 31 25(2017)™ 06F,"
ANSVAISC360-10 | 0.60 F,,, (1.0+ 0.5 sin'?°9)?

Eurocode 3 il 9
V38,
BSKO7[3] fbt < fexx - 0'6 fufexz
fuzfexxg)o‘6fexx

where, £, = Parent Material Strength
F,, . =Weld metal Strength
1) HSB460 = 0.56 7, HSB690= 045 F,
Apply F,

exx

Strength instead of £, for under-matching

2) Application of the correction factor according to the load angle
measured from the welding longitudinal axis
3) Correction factor for steel grades £, (=0.8~1.2)
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Table 2. Test cases and sources used for analysis

Parent Material weld metal
Code Fu Code Fu’wm source
HSF 640 746 | OK74.78 | 739 Niemi(1988)!”
Weldox 700 833 OK75.75 758 Collin and Johansson
Domex650| 827 | OK48.00 | 548 (2003
E7018 483
A514 843 E9018 621 Preece(1968)"?
E11018 758
S690 | 826~854 | G42 | 577~590 | Kobetal.(1987)")
Saal and Holblin,
SA60 | 614~671 | T46 618 005" J
FeBA60 | 613~725 |  G60 620 E“g’;i‘i;f’;.‘?;fﬂ?al
G69 815 Kbl )
$690 873 G62 79 u (2%‘818‘;12 :
G46 639
G89 981 Kuhlmann et al.
S690Q | 760~797 = 6 20081
G89 1028
S700M 891 G69 | 800~834
G46 627 Kuhlmann and
G89 1028 Rasche(2012)"”
S600Q 851 G69 | 800~834
G46 627
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Fig. 1. Non dimensional test strengths of fillet welds vs. tensile
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