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Abstract - The objective of this study is to investigate the influence that how does contact surface between concrete and steel
influence the steel encased composite column by push-out test. Also nominal bond stress indicated by design standard such as
Eurocode 4 is underestimated in small scale steel encased composite column. The other objective of this study is to investigate
how does the number and space of shear connector influence the H-shaped steel encased composite column. The shear behavior
of shear connectors is investigated by push-out test.
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Table 1. Design standard of concrete-encased column*M*r! 2. BAMHAO] W2 BARFT A
]);)Séin ;Oai;%:ﬁer 8(%1%1 Shs - Smdh 21 EwAe
op ottom ear strengt -

KBC2016| >25d | >25d | 0.66 | ¢,Q, =0.65(4,,F,) xﬁj‘i—j;\:u }1;?:% 7:1]%;1??? 27H;]jlxlj§3
AISC2010{ =2.0d | =2.0d | N.A $,Q, =0.65(F A,) ;Q;}_;;}: ]; o 7}3—4 v LL; {g_;]AE
EC4 N.A =Min 03 |Fr :0.2904612‘\/,%/% f' 2 Y8/ 2% = FRCEREPN

(2d, L/3) < 0.8f,md/4/~, SHoITh ARLE ZHR2] ZFE-S SMA900]H QFE7HE 30MPa

o] TP ES ALt AAet 2o E /\}OIQ Bz

VS O S, of AR U Y B ST SOl G123 el 2 e Y

o] maciEsh JAo) HawolAe] BN £ A Yskeh UlE 4B AAe mIPEY RAUAS W

52 Tlofei, AUAAN RHE 490 HTAS T B 8] 401 NS BE AH 2712 AU oo A<
olsly] 9jate] A WiE AV SolA ZaeES} B B ARSI

of FAUAT AAdA | =5 W= sto] ofof fidt JFEAMIALS. 715 AbcholA] 1000kN Aol Tk

Push—out test& =33} ct, (U.T.M)Z A Zd0]|E 2o 5128 7}l the ok

APA = AZTRHA7)Z(KBC2016)S met Al 7HEoR, Aot ZAR|E Ao]o] A& whotd

E
o HE7FS SM490, ZHAIBA L SS400 ZAAIE A1) 7¥oto] Babml Ao thE HaLo zAlatel
1 dE7E 30MPal] A EE AFEsHoTh w2yt &
AdE Zﬁ SD500, SD600 /\}Q—a‘]-oﬂr:]- 2.2 AIIAIE
A E0] Baby Alo]of| A HYE= Bk
AF-S 9Jsto] THH 7] 300mm<300mm T2 E 7]%50

7o) miglH 7 i 7)E V1= ARAE A
gto] Zutat Zae|Eo] Ry A W 2AES} 7
A Afolo] BB zARskAT) the o2 Akl ALz} Table 2. The list of test specimens
AA3t 71A0 2 84 E HE 7o s HE 7} mjed 3 Specimens C.oncrete Steel section| Bond zzlrea Number
47155 AR 2712 Adslel Aerd el 59} 714 secton (mm),_{mm) | {(mm) | (EA)
ooz e 2a)E Alolel Haked 9 Mk PL10W30 10x30x660| 180,000 2
PL10WS0 10x50x660| 300,000 2
o A =g ARkl PLI0W70 10x70x660| 420,000 2
FABMAAN e vk, FAG AFAA FFLLEE priowioo 10x100x660| 600,000 2
A2 0 2 HHGA|Hof ﬂ A7} s a= ofoF st S5 PL2ow30 | 00 30660 360,000 2
SRS st A Aot v, BAE oA o|rt PL20W50 20x50x660| 600,000 2
PL20W70 20x70x660| 840,000 2
1.3 &3 287471542 PL20W100 20x100x660| 1,200,000 2
KBC2016, AISC2010 181l Eurocode 49] AA|7|&S 3 pm e 1 &
Hl et o, Mt 47159 st dolet AH D T I
B 9 A A0 HUEL Table 13} 2}, o & ulr w7
Ao A = A 7150] W EE F)eh LRAS AR oF IR I I O
7] W), AuA S5 A IS )5 AA Lol Ty u |A=
748t s = = LI

Fig. 1. Specimen type
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Table 4. Test results

2 5 1049 FANE A, FBS AN gEYE —Tecnie 501 [ o | o
ARE B F 14203} 28%0]) 22} 57K AAIERIoH, A] | " |expected |expected | 0T | "
. . B B Specimens area ¢ th | st th strength | stress
AT 23 E FAA Y 28Y HHUEE 30MPaR (mm?) |° Ei‘;\]g) s Eill’\[g) kN) | (MPa)
X g5tad 238 E Q) AA it E el 30MP = 0]
1’0;4] OI’* ==l A H‘{" o A T w000 | 31a | 1as |17 ] 29
I AT = E LA 0] OF= )5 = s . ] ‘
o]
of Hreku lct. PL10x50-1 1588 | 221
— 1 72,000 47.5 21.6
PL10x50-2 1539 | 2.14
2.4 A 9 718 A= PL10x70-1 144.2 1.50
—— 1 96,000 63.4 28.8
21 Widso W2 Rae|E 7% uo)E Aeke] TEA 7 PL10%x70-2 168.2 1.75
=2 o D Z
A LT} == :1 o s e : PLIOKIO0-| | g 2010 | 132
L9 glolgly] &Jshe] z L =35l=20 7lulo —_— , . )
o= J’]'—l 0]‘7] o]‘o:] = ﬂoﬂ 7]'01‘1_ -"TO]TL. fe] L"] PL10%x100-2 203.3 1.54
PL20x30-1 194.7 3.25
— 1 60,000 39.6 18.0
Table 3. Test results of materials PL20x30-2 2179 | 3.63
PL20x50-1 285.1 3.39
Yield Tensile |,. . . — 1 84,000 554 252
Material strength | strength Ylez)i/;atm Elm(’n(ia)tlon PL20%50-2 298.7 3.56
(MPa) | (MPa) ° ’ PL20x70-1 307.0 | 2.84
108,000 | 71.3 324
Steel 10mm 393 577 68 20 PL20x70-2 309.0 2.86
tee
20mm 378 579 65 24 PL20x100-1 447.5 3.11
144,000 | 95.0 432
No.l | No.2 | No.3 | No.4 | Mean (MPa) PL20x100-2 3929 | 2.73
Concrete
31 30 30 30 30 Bond stress mean 2.58
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Table 5. Bond strength ratio and bond stress ratio according to
the bond area ratio

Specimens Bond.area Bond st.rength Bond §tress
ratio ratio ratio
PL10W30 1.00 1.00 1.00
PL10WS50 1.50 1.23 0.82
: PL10W70 2.00 1.23 0.62
PL10W100 2.75 1.59 0.58
PL20W30 1.00 1.00 1.00
PL20WS50 1.40 1.38 0.99
2 PL20W70 1.80 1.46 0.81
PL20W100 2.40 1.99 0.83
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Fig. 4. Bond area ratio-bond stress ratio relationship
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Table 6. The list of test specimens

Specimens croizlzgzgon Bond area | Shear stud | Shear stud
2
(mm) (mm°) (EA) space (mm)

SS00-1

— 0 600
SS00-2
SS02-1

— 4 450
SS02-2

TSsoa1 | 520%520

— (H-300%300 2.67x10° 8 300

_SS042 | L 0x15)
SS08-1

— ] 16 150
SS08-2
SS12-1

— 24 100
SS12-2

Remark: Main bar D16x8, Hoop D10x6, Hoop space: 250mm

Table 7. Test results of materials

. Yield Tensile Yield |Elongation
Material Strength | strength ratio(%) %)
(MPa) | (MPa) ° ’
Flange 378 555 68 22
Steel| Web 388 566 69 20
Shear stud 478 564 85 21
No.1|{No.2[No.3|No.4| Mean (MPa)
Concrete
31 | 30 | 30 | 30 30
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Table 8. Tests results

Specimen Pb.s. | Displacement | Ftest Qnv Qnv
(kN) (mm) | (MPa) |(Fu) (kN)|(test) (KN)
SS00-1 | 2167.0 1.86 0.81 - -
SS00-2 | 2343.2 1.78 0.88 - -
SS02-1 | 2303.0 1.20 0.86 194.8 396.5
SS02-2 | 2330.6 1.89 0.87 547.7
SS04-1 | 2343.8 1.88 0.88 389.6 630.5
SS04-2 | 2433.7 2.07 0.91 706
SS08-1 | 2258.9 1.67 0.85 779 1292.3
SS08-2 | 2481.6 1.96 0.93 1295.4
SS12-1 | 2300.4 1.52 0.86 2181.1
SS12-2 | 2207.3 1.84 0.83 1688 2313.2
Mean | 2317.0 1.77 0.87 - -
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