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Structural Characteristics of “K Column R®”
Manufactured by Roll-Forming Process
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Synopsis:

Cold roll formed rectangular column is now generally used be-
cause of its superiority in the steel structural design, although some
statements have been announced on the wrong influence of the cold
forming process such as reduction in the ductility or toughness of
column members. This paper deals with investigation on the me-
chanical properties and structural characteristics of “K Column
R®", which has been manufactured by the roll forming process,
and an analytical study on the ductility of column members. Major
findings are: (1) Structural characteristics of a roll-formed column
can be estimated by the mechanical properties of the straight side
of the column section, and (2) the capability of “K Column R”'
for the absorption of seismic energy is comparable to that of the
member which has uniform and low YR characteristics.
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Fig. 1 Manufacturing process of K Column R
Column Shape Thickness (mm)
tmm) 6 | 9 | 12| 16| 19 | 22
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Fig. 2 Production range of K Column R
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Fig. 3 Dimensional accuracy of K Column R {measured for
'STKR 400, 550 mm x 550 mm x 16 mm!)
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Table 1 Chemical compositions of column specimens used
{wt%)
Column & Cc l Si \ Mn | P ‘ 5
12 iomd 0.17 0.69 0.016 | 0.005
19 mm{ 0.15 0.20 0.67 0.017 | 0.009
22 min¢ 0.15 0.15 0.84 0.020 | 0.007

3.2 33 AMEREESN

IISS 54 Lz 12B 2R BRI YAVLBBNEEOBERR
% Table 2 iZ;7 3. JISG 3466 D FEH (YS>245 MPa, TS5>402
MPa, e 223%) W2 5 AOTFERFE LTV 52, 2—F
—MEEWTL IR LOREELH-TC Ebh b, 27 4505
HEOIT—F—HWOMWELFILYS TE60~120MPa &, HRHD
FOEEREEAE b ERLY T L. T, TSBLTI—&
Z, {2 100MPa oIEER Lic - Ty, MUK DWTIL, ¥
CERas Al 10% FBOET 2R LI,

Fig. 4 12 19 mmt 0 = -+ - HoWEHNEEREL TH DA, RE»
BLEVELYTRLTWE400, 73—+ —SElihs & —FEici
WA EEAA A AB, a—F-WBEAROEEHLBLELS
&, A2 5 A0EE, FHNECRESESIITOBETNELS
HEREZIND,

3.3 35 LMEAREENSH

3@WEy —v (GL=2mm) %A =7 aRAETIEFL, 30
W0mm OXEF ST Lo EOMBT 2 BEMCHEAR LT
BRREENS % Fig. 5 wrd. AT, BREEHOHRA

- B gEE ) Vol, 24 No. 3 1992



168 v VEEARES K 27 4 R) Dilistst

Table 2 Mechanical properties and eyclic bending conditions of test specimen

Column specimen YS{MPa) TS{MPa) Elongation{%) Loading Loading
No. Size (mm) Straight side’| Corner® | Straight side®| Corner® | Straight side?| Corner® pattern direction
1 450 X 450 X 12 (as received) 415 533 466 567 40.5 28.1 I
2 450 % 450 X 19 (as received) 06 | 489 466 558 442 32.3
I
3 450 % 450 x 19 (normalized) 292 310 428 466 40.2 419
4 450 x 450 % 22 (as received) 436 483 473 564 41.3 342
5 450 x 450 X 18 (as received) 426 489 466 508 442 323 <>
11
6 | 450 % 450 % 19 (normatlized) 292 310 428 466 40.2 41.9
]IS No.5 test piece cut from a straight side of column
bJIS No.12B test piece cut from a corner of column
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Fig. 8 Ductility vs strength obtained by stub column test
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Table 3 Bending test results 4000 . y '
Colum vs | Calculated | Obtained | p No2 .
?\IL(; B D (MPa) strength strength %
' PMp(kN) Pmax,e (kN) ¥p 3000 No5 ﬁ
1 37.5 415 1864 1901 1.02 No.3
Climet Ve, 0.
2 23.7 426 2 888 3292 1.14 2 000 - e
3 23.7 292 1983 2181 1.10
4 20.5 436 3364 3869 1.15
5 23.7 426 2750 3163 1.13 1000 8y for No.2 ]
6 23.7 292 1888 2379 1.26 - & for No.2
z /
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Table 4 Cumulative ductility factor of roll formed column

Specimen No, P, (kN} 7, 7 el
1 913 4.7 2.5 1.88
2 1333 9.5 5.8 1.64
3 1353 21.2 14.3 1.48
4 1522 9.5 5.8 1.64
5 1052 19.1 5.8 3.29
6 1052 26.6 14.3 1.86

Note P,: Design load
n.: Obtained cumulative ductility factor
7.t Required cumulative ductility factor
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