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ABSTRACT : This paper investigates an experimental behavior of circular columns and beam-columns made of HSB600

high strength steel as a fundamental study to enhance the applicability of HSB steel. The applicability of the current

Standard such as KBC and Eurocode 3 is also evaluated. A total of six specimens are fabricated and tested. The main

parameters are slenderness ratio(KLe/r =
ratio(e/D =

12, 14, 40, 65), diameter-to-thickness ratio(D/t

0, 0.5). It is drawn from the experiment that both the KBC and Eurocode 3 can be used to predict the

= 25, 40), and eccentricity

strength of circular columns and beam-columns made of HSB600 high strength steel.

KEYWORDS : HSB600, circular hollow section, diameter of thickness ratio, slenderness, eccentric axial force
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. e g
T HSB600 | (mpsagsw) | (BHS500)
Az TMCP | @42(Q&T) | TMCP
HjATA 100mm 100mm 100mm
JEAT | 450MPacl’d | 485MPacld | 500MPacld
AIAE | 600MPacld | 585MPacld | 570MPacld
— °C
. 100J0)% 93¢ 5C
ERAL 20T 3404 100J0] 4
40013
+744 dg £2e g 52 g EZa
hul]] - H

A7) HSB 2= KS D 38687 F4x|o]

o= HSB ZAE vlwa @A AHHA Sk A
o] @It olgd o= HSB 2l thd 71414 4
T SHAUA ALt e A77F tha vEs] o

olty, HSB ZAlell &3l Eid At 2 A
AR A 2 S5 gk Ulge] F/HE olFeH
Z2H2008), A$(2005)7, F& FEEAE o
o AT thd mElg Aol (o2 5(2011), 229
(2011, 2012), &A4174(2010)". 3], HSB 2ol <&-
WY E S IS AA(SS400) ¥ 8728 A
(SM490) 9k= &<ds] th27] wiZe] HSB A9 A&st=
HalME olE AL ket FAjoll Hg Addo]el7l +
=49 497t . ool met & Aol = HSB600 A
£ A8e 9] 724 S k] 9 % 67h
o] 71 EHAE AFstant. A7), A S|, HARE F
SWTE Ase TAst g3 AAVIEY 43S Asst
37} gt

BTN

LI

F

=l

1.2 7|&+4

o]2835(2011) e FRAZES 1 1T
Aol g ool At HEA AFE p
A2 AsF HAL AT 28 ZWNE Sohd
SMA90A A A4a Al vla) 5] tha vlb)
@ Aow BAEQY. @ d90® HSB
A S @ Edd e gH-MINER FNsr

T
n
os]
ol
)
1o
M
)
>
)
it
i)
oot
i
o2l
-
T
Shs
o,
_O‘L
=
O
O
4
£
N
X,

0.954 Hof Hlgd MY & 3o =2l $H-HIE
S4E et mebd gEAS] ZRE A A
WAL o|A] a3t wajze) E8oke AL et 9
T AR Hrkelsin. gk HSB A9 2474 284e

= 4

T44 s=z7=xsts =28 Hud 65(5d 1215) 20124 12¥

o Hlg] AtAcs wolxe Hery] IASHE 7lokelo].
ARV Sheels B Bale gaste AL

B v 47Ee] 98% Awe] AEE WHIoH ¥
ij-ﬂE_ 1 ZdE

AASHTO®] AAY vlwek A3} A 112%°] 2ol &
Fom, Eurocode 3 AAN = Wi 128%= tha =

2.1 SHFEE L= 7159 LA

—

Az723A7)1 710 U(KBC-2000)0ld FA%2S
= dgae] AAREE 7159 A (kL/r)d] HE 3
ahzo] B W) PAYEREE P =F, < 4,2 A
2 s o7 Fx=E 88 £ A (1) e (2)9 98l
T3l R},

F,

o AL 4.711/£ A, F(T:[O.658F" F, (1)
g £
KL E

° > AT AW, F,=08T7F, (2)
g F,

A7IM, F, =="E/(KL/r)’

Eurocode 3"7ellx 937 2 yge 730 225
ol w2} A3 s e S5 (Class)oll weh Al 2 2532
= 23S T4 F HEH (N, )= HeteE AlAlska At
2] (3)2 £ AtellAl et AgA] dPehs d/t < 50
(e: /235/F, ) Class 19 Wig2olt}. 7]l x & 7%
APl gt A A A%k aHsk] s AReH
aAlgoltt, 7S] AgAG ARl slol AldAlE AT
Aol GiMdE A2EN B E Table29] ‘o) T Q&
A48 ok, 2 F 1A% A (3460)8 o oy Al
2e-S At Qerg B =RoMe IAAFE q)'Y
|

Nypa = XAfy/’Ym ('Ym =1.0) (3)



A7, = 1/(2 + (27— \)0
2 =05(1+a(3-02)+1)

= ,/Afy/Nc,.

N, =r’El/L?

cr

Table 2. Imperfection Factor («)

Buckling curve| a a b c d

Imperfection
Factor 0.13 0.21 0.34 0.49 0.76
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Table 3. Specimens List

D t L A I
(nm) | (mm) D/t (mm) (rr?m) (mn?) (mm* )

02514 [300| 12 [ 251900 | O |10857|11.27x107
E2514 [300| 12 | 25 | 900 | 150 |10857|11.27x107
02565 [300| 12 | 25 (6,000] O |10857|11.27x107
E2565 [300| 12 | 25 [6,000| 150 |10857|11.27x107
F40.12 480 | 12 | 40 [1,440| 240 |17643|48.33x107
F40.40 480 | 12 | 40 [6,000| 240 |17643|48.33x107
A H 00 3

@ 34 % HA : C(Concentric), E(Eccentric):0.5D
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Fig. 1 Dimension and Specimens Shape
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(a) Uniaxial Condition
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k= VI(l+4g) /(1+2g) (7)
Table 4. Effective Buckling Length
Specimens (HI;n) (mml“ ) T k KL, | KL,/r

2514 | 900 |11.27x107| 102 | 0.899 |1,439| 14.1
E2514 | 900 |11.27x107| 102 | 0.899 |1,439| 14.1
(2565 | 6000 | 11.27x107| 102 | 0.995 |6,663| 65.4
E25 65 | 6000 |11.27x107| 102 | 0.995 |6,663| 654
E40_12 | 1440 |48.33x107| 166 | 0.945 |2,022| 12.2
E40 40 | 6000 |48.33x107| 166 | 0.995 |6,663| 40.3
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Fig. 4 Location of LVDT and
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Fig. b Stress - Strain Curve (Material test)

Table 5. Result of Tension Test

jaa | | @R g agas ) g

(mm) | (mm2) | (MPa) | (MPa) | (%

11.70 | 285 | 485.8 | 638.0 | 76.0 | 35.2

%8(1)3 11.90 | 286 | 4752 | 637.2 | 75.0 | 34.6

11.85| 292 | 474.0 | 617.6 | 77.0 | 34.6

ot
=]

11.82 | 287.7 | 478.3 | 630.9 | 76.0 | 34.8
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Table. 6 Comparison of Stiffness and Strength

271744 SEIT Ao | gEw
Specimens (i&?/ﬁ’n%) g | e 451144% )
C25 14 827 5,901 7071 83%
E25 14 357 2,301 3032 5%
C25 65 280 - 4917 -
E25 65 76 1,318 1612 81%
E40 12 360 3,374 4440 75%
E40 40 138 2,955 3600 82%

Yo wWE 7lee & WAE 2Msl Ss €A
(D3~8)E AABIt. S49A= 6m FAE 45E31
1.5m 7oz 3filA 25 F 6239 WeE S4st
ek 8 W 271 200kNZF83 of 500kNFEe] Z
71 winic} 7kele] Fig. 129 o] Yehhict.




Length
[}

JoGcH  1000KH  13006H

o Eu

0 &0 W

(b) E25 65 (c)E40 40

Fig. 12 Lateral Displacement of 6M Column

Fig. 12(a)& C25.65 A3 = Aepaago] A3
ol mlef driA oz Sk

5. &A1} Hl

KBC2009¢ Eurocode 3014 A8l & 987t
7159 P-M #AA S AHgsie] 7t A3A ] g o
Zol AAIE Fig. 130 2ol YehlUt}. Tt 4}
AHHA 2 ZE A uf KBC2009Y steAdAT
¢} Eurocode 39149 A8 AT (v BF 1 A& }
dom A dEAdEe AdEe Bl de #
(478MPa)E H&3I¥tt. M= Pxe, & e= M/P°E

2 P-M XA 71e7(p/ )2 95 BT 23}
o 2 AT E sYe HAlo] At 7P st A%
35& Agsislen o5 dddstel Hlasio] Table 7el
VERASIEE

P (kN}
7000 O /25, 2014
C25_14 [0, 707)
5000 — KBC200%
h\\ ——— EAnmonded
5,000 »
4,000
E25_14 | 455 3033
1,000
7,000
1,000
MikN-m]
[1] .
o frie sl 400 L] BOO

(a) C25.14, E25 14

HSB600 ¥ddH 7l

of S0l ot A o7

P (kNI V125, A 165
1o | — KBC 7009
6000 | === Egrocoded
5000 O 2565 10,4917
4000 §
M{kN-m)
600 B0
(b) C25 6b, E25 6b
e PN
Q000 | ta D/E40, 412
8,000 “h‘ ——  KBC 2000
7000 | === Eurctodeld
6000 |
5000 |
4,000 | a'
E40_12 11066, 4440)
000
2000 I-
Looa | 0| 240man) Mlkﬂ-ml
. tl_ 300 bdﬂ 200 I.ﬁ‘iﬁ 1.5;!
(c) E40.12
10000 | "’.N'
Q000 | D40, A 40
o N T e

L300

(d) E40 40
Fig.13 P-M Curve

Table 7. Comparison of Maximum Load

. i (kN)

A8 Ad4311) | KBC20092) | Eurocode-3%) D/2)|D/3)
025 14 7071 5,088 5,956 1.39 ] 1.19
E25 14 3032 2,067 2,067 1.47 | 1.47
C25. 65| 4917 3,412 4,066 1.4411.21
E25 65 1612 1,507 1,507 1.07 | 1.07
E40 12| 4440 3,417 3,475 1.30 | 1.28
E40 40 3600 2,907 2,907 1.24 | 1.24
Average 1.32 | 1.24

Standard Deviation 0.15]0.13
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