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KB Column Fillet Weld Design Technology

Junko Hagal Norio Kubota

KB column consists of a column made of a circular steel pipe and a diaphragm made of steel plate. These
components are joined by fillet welding. The design technology for KB column fillet welding, however, has
not yet become popular. In this paper, the original design technology at Kobe Steel for fillet welding, and the
results of experiments carried out to verify the appropriateness of this design and structural safety are
reported on.
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ooooooooo STKA490, STKN490B, C
0000000000 20000 490N/mm? class SM490A O C, SN490B, C

KCL-A325B, C"
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0000000000000000000000000 620N/ class SM5208,C
0000000000000000000000000 KCL-A355B, C
0000000000000 00000 3000 1Et| TMCP steel for building structure t 0 40mm[
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Table 2 Outer ring material

Strength Material

400N/mm?’ class SN400B, C

SN490B, C

490N/mm? class
KCL-A325B, C"”

SM5208B, C

520N/mm? class
KCL-A355B, C"”

“TMCP steel for building structurél t0 40mm0]
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Fig. 2 Fillet weld effective weld range
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Fig. 3 Column-beam joint plan view
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Table 3 Application range
Column Dia.-to-thickness ratio 200 D/t0 50 150 D/t 55
Beam Beam width-to-dia. ratio 0.250 Bf/D0O 0.75 Bf/D0O 1
Thickness ts(J 100mm tsl] 100mm
Quter ring
Extrusion width hs/D0 0.3 8585
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Fig. 4 Fillet weld enlarged sectional view

Fillet weld enlarged cross section
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Fig. 5 Monotonous tensile test specimen
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Table 4 Monotonous tensile test B . outer i ificati Throat thickness a
specifications Specimen Pipe size eaéngx a:ge uter rm%niﬁf)c' cations (mm)
symbol (mm) (mm) Bf'x Hs'x Hsx hsx ts
Planned Measured
C-2 25 2.4
@ -300x 9
cs ooy | SRS | easoey 5.2 5.2
(STKN490B)
C-8 75 7.4
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Table 5 Monotonous tensile test results

Calculated value (based on measured value) (tonf)
Test results Safety factor
. . . for required
ngﬁ:g;eln Fillet weld proof strength | Outer ring proof strength proof strength
Proportional | Max. proof Short time Short time _oPu
L Fracture Max. proof Max. proof P
limit proof strength osition allowable strenath allowable strenath rea u
strength (tonf) (tonf) P strength 9 strength 9
C-2 148.3 Fractured 42 64 1.35
at fillet weld
C5 86.5 184.4 between 91 138 117 177 1.68
outer ring
c8 227.1 and pipe 130 196 2.06
Note) Required proof strength for assumed beam cross section (H-350 x 225 x 7 x 11, SN490B)
00 0O Short time allowable proof strengthd 91 tonf, Max. proof strengthd 110 tonf (O ,,Py)
250 T T T T T T T
200 - —
Max. proof strength (tonf)
c-2 148.3
150 — C-5 184.4 -
fom Cc-8 2271
c
2
E 100 — —
K - —.
S o Proportional limit proof strength
c-2 PO 86.5tonf
50 —
O — —]
050 | | | | | | |
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Displacement & [0 (mm)
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Fig. 6 Relationship between load and displacement in monotonous tensile test
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Table 6 Cross frame cyclic loading test Pipe size Beam Outer ring(]nirrjrv]e)ciﬁcations Throat thickness ot (mm)
specimen
P (mm) (mm) Bf'x Hs'x Hsx hsx ts Planned Measured

¢ -300x 9 350x 150x 9x 12 |180x 25x 46.8x 40.4x 28

(STKNA490B) (SN490B) (SN490C) 6.3 6.0
t
M1 K
Steel pipe ¢ -300
o
BH-350x 150x 9x 12 ; Outer ring thickness ts(] 28
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Fig. 7 Cross frame cyclic loading test specimen
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Photo 3 Specimen deformation condition after test
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Fig. 8 Relationship between load and interlayer deformation angle in cyclic loading test
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