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ABSTRACT : Recently, high-performance steels have been increasingly used for structural materials in buildings and bridges

with the demand for high-rise and long-span of main structures. This paper offers a series of basic study for the design

specification of structural members using high performance steel, that is material properties of HSA800 (High-performance

rolled steel for building structures). Built-up square tube stub columns with variables of width-to-thickness ratios are

planned as a parametric study in order to investigate the local buckling behaviors and check the current design limit of
width-to-thickness ratio. In addition, the buckling behaviors of stub columns obtained finite element (FE) analysis were
compared with those from experimental tests. The verified FE model was used for parametric study and checked applicability

of high-strength steel on current design specification.
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A ()= A (-1 E JeRd 4= 9len A ()Y 4= 7 Table 1. Details of test specimens
744 (D (-1 R szt . Size of section| Length P,
Specimen (mm) (mm) b/t A, )
Q. =A,/A=b,/b (1) SCBTHASIOL goi00x9 | 300 | L0, 2236.44
SCB-HSAS00 12.87
0.=1 (n, < 1.49) (5-1) P 1851359 | 450 | (i 3480.14
SCBHSAS0| 1180418059 | 600 | 17:82 2048|4723 .84
18 (NC)
_ 192 1— 0.34 (A > 1.49) (4-1) SCB-HSA800 22.78
@ ="y N, | A=l D500 | Craswazseg | 750 | 5 5967.53
SCB’_%EASOO [(1-270x270x9 | 800 2(;731 7211.23
H &8 QA (ZYHE dHe] Zaix) 9] A A
(0.)= * Noncompact: **Slender
LOAD
Q,=1.0 A\ <0.64 (5) $
Q, =1.415—0.65); 0.64 < A\, < 1.17 (6) [} DT
1 Strain Gage
0.90
QS = )\2 )\f > 1.17 (7) Stub Column
f
b kE
3714, A A, = f/ﬂ/
k,= ———1(0.35 < k.< 0.76)°|t}.
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Fig. 1 Test Set-up
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Table 2. Test results for built-up box section column
. Length Max. Compressive Max. Compressive S
Specimen (L, mm) Area(Ag, mm2) loads(PeMax, kN) stress(cemax, MPa) Failure mode

SCB-HSAS00-8 300 9939 9822 968 Weld fracture after upper
local buckling

SCB-HSA800-13 450 4573 4000 882 Lower local buckling

SCB-HSA800-18 600 6208 5098 828 Weld fracture after mid-upper
local buckling

SCB-HSAS00-23 750 7842 5810 757 Weld fracture after mid-upper
local buckling

SCB-HSA800-28 800 9477 6403 681 Weld fracture after center
local buckling
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(a) Axial load-axial displacement relationships
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(b) Average stress-strain relationships

Fig. 2 Comparison of test and analysis results
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Table 3. Comparison of test and analysis results

Buckling Loads;Pcr

A

Specimen Analysis | Test |Difference| (=1 /)
(kN) (kN) (%)
SCB-HSA800-8 2,674 2,819 5.4 9.01
SCB-HSA800-13 | 3,972 3,997 0.6 8.71
SCB-HSA800-18 | 5,172 5,098 1.4 8.58
SCB-HSA800-23 | 6,095 5,889 3.4 8.50
SCB-HSA800-28 | 6,466 6,403 0.9 7.50
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Fig. 3 Typical FE Model and cross-Section
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Fig. 4 Analysis results of parametric studies (Axial
load-axial displacement relationships)
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