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An Experimental Study for Development of Details and
Design Method of CFT Column-to-RC Flat Plate Connections
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ABSTRACT
This paper summarizes full-scale test results on CFT column to flat .plate connections
subjected to gravity loading. CFT construction has gained wide acceptance in a relatively
short time in domestic building practice due to its various structural and construction
advantages. Constructing the floor as flat plate is often regarded as being essential for both
cost savings and rapid construction. However, efficient details for CFT column to\ flat plate
connections have not been proposed yet, and their development is urgently needed. Based on
some strategies that inchide maximizing economical field construction, several connecting
schemes were proposed and tested in this study. Test results showed the proposed connection

details can exhibit strength and stiffness comparable to or greater than those of R/C flat plate
counterpart.
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1. A&

H2 E94 FWAME CFT (Concrete Filled Steel Tube)7T&e] & 2FUEL AT &
43 F7tste FA4o] ok CFT 7271 7tAle o8 74 F2A/A T8 AH L olnl & <
A itk 3% $E2 52 A4HE Adre Y22aAs FFBo AT AL =
23he Aol IUoM dwtioez aFsHE A R AE @l AT F7
A AR s vFol 222 EEFde] TdE ER 2 (flat slab) A FR FIE (flat
plate)2 F&3e AL A4 FRE BE 23 2 Hu) Yo B, a8z F71EFHd aA
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71d F 9leng AAY ZFAY Fro Fa3 ndAgelr, 22y #A) CFT7I5# RC 7%
% AR 75 9 AT FARD AA L AAEe e 28 FYAAE ANL 9
7t A9 itk CFT71% 3 RC (Reinforced Concrete)F 3% J&5o AW AHY "oAde =
el AR AZIGE Fgo] ohdrt #oh maA o] BEE CFTT29 4AE $48E U
o FRAAZAL} FINE M o2 e BAY vz ®AHD Aok 53 I CFTT29 7
¥ 40 mm ©) 39 FRAE AHgste A9t diRPelmZ CFT71F< U RC7IF HlE 7]
T Atelzst dF ZasA €k 2y old vldgd JiF JFAAN YHHE BAAD
T3 A A EF ZAeE gAADG g HAFHYL 237 FUEE FIAE (side effect)& = |
33 Aok £ ATINE 494 A7E $3 YW RCIF-FIE FYPe WEH 53
Ad Ex o)E FH3E HFFUWEL 2E FAd Hold AFAHE Ad CFT715-RC F¥%
PR 24 2 4AYEE ANs2A s

2. AdEz2 @

21 AR AL

() AFFY FAH L PN N34 ALE HEF AL H9H 71Fer AFE 1Y
sgth B4 79 YRUES s1ed 71530 ¥uHE YEAES g dd P2
AZ TR e A% B &) #7hysn 22y & dFdAE $322 ¥ EHeHA ¥uE
P2 WAEE BHE 5 A& 1Y Pyt 2GR |

(2) 2= A o)F 9] AL Fao] PALY F2H A&Hol AFAAANA AFL
2 %usE 9 RC7IF-T38 YA$os g8, CFT715-RC T3¢ AR vgel 59
dFA 71Aste Aede ABY FxeAv 48 oo} Yok webM CFT71%-RC 7%
% WYL oW PHolE "W (shear key)'s] 4T & T & Ut FHoAe Eo] ¥}
Yoih o) W@sle] FEE BEZ St BARE oo HES Fusjojol & Hojth £ ol
A9y)e 22YE FE3U9 A4 42 FaA o] WPFA A FEAH ArE 2Y
o2 &Asn ek |

(3) B QT8 B /Mg 4T 4ANE A AFAE0] AHEHE RC F3@ 44
W (1Y ARAAY, SAZ2AAY = FETZIWL o] 4T FELAN Jud M
Al 22 549 & A=E ANsnA gk

(@) FHeF e T UY FYVE guoz BF APARe VAR FuE A8, Y A

goz A7E FAAAY,

22 A@A ZA |

QoA AFT WYY AvAFE vwoz gen e dHIULL ATAAYG (2Y 1~5
Az). AR FEdE ADL Y, 1) 7tol= =# (guide conduit)E ol & FE2S
CFT7159) SHAVENAN 723 A442 $ust $ARE (Full Penetration)3H, 2) B2
Z& BHHABAZY F HIo|RE FH3lY HAFAEE FHI= UFAF (Half Penetration)’dAl,
3) 2 (hook)E AEel AL FAAJE A4S AEAAT ALY AAAY A<e 9
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¢ Ae7lE CTEZ (Cut Tee)d #AsH HWHE] (Shear Tee)E AML3tE Wy A g
AME St WY, 283 A9 el (Shear Head)& AH&3te Weld AESAT Sxda544e 3
T CFT7159 x4t AN @M e 2 &% o] o3 24 9dE vl 22L& BTN
e JPlEYEE ¥ & e =@ ArwEY TS 53 PN FZ 294 =B

& F ool E#E TN 7% o Rise YL AYPG GBS S 9E2L )
FEEL BEADoZN FHVEFH Bt ATHS FAAZ Al2dolth NAFTHFE 3
8 ZEE CFT7I% W 232AE 2293 CFT7|5 429 A9 Y7340 zﬂ—‘g—‘ v #9
ARz Asted 2 AFEL UHE AL dan AARAG. IS EF FALA
T $HE Ao AAATE YAe AYHoz wye] CFT7)%9 A}%E}‘“ AS 7159
9 Wyge] ¥AY ¢ Ak wHAM o] Aol CFT 7I15URol AALH=E dxsd CFT
T EWX 21 RR 2AYE AR ol27)7A] A $FALGHZE FHIES 4
.'.?.

:"—1'
N
uy
>
o
|

F.E.

23 ANFA HA 2 A%

NEA AA A48 HARFE gEdERse 252 37 v1F 2L HHe g} SuFz
T $83 AL AFEE HASNFE (600 kgflom e AL, celEe 29 Zol: 6m
X 6m, 71% Z7]E 400mm x 400mm 2 7FEsted AFMA Y & ADAES HASG} CFT
719-RC T8 AR AGIZ2E 9 mm 2T (SS400)& AM&3std Azgd e
H-100x100x6x8 (SS400)9] Ae e, A7 19 mm A¢ A2HE (SS400)2 AM&stgoh AdA A
AN $HBL ARBE Foxx = 5.0tf/em’ 3¢ A& T YRAE gg #E2L

D16 (SD40)S AM&3tx (FA T4 064%), B CEFTYS W ZE 270 kgflem’d 23
HEE st HRE-A oo HP-SH) AEAS A8 CFTY)%-RC H33 AR A
Al E2YUEY CFT7IF AHY oRAAd 8o HE A& 32 7Y Adg 2H

E AZY 59F Eold HdAaych H9E % AQAHSE AQPEREE nsted A7
6}%15'_2’, davlgls ACI 318-029] AddaE] AMA 7R wet AASAF . & 6719 ANFA
g AReYa, Aol AHLE AFA QTS ¥ 17 2ok A¥A FAE D AAE 2P 1 ~
a9 59 2t

E 1L AGA 4%

No Al g A HEZT HE A7) A
1 BM-RC | ) B
(Bench Mark Al g A))
RS _
2 FP-ST N _ Shear Tee ¥7%
(Full Penetration)
9 F _
3 HP-ST , Shear Tee 87}
(Half Penetration) |
s A g
4 HP-SH 0 |
(Half Penetration) (Shear Head)
H -5 HAE2HE
5 HP-SS e
(Half Penetration) (Shear Stud)
6 HK-ST % A (Hook) Shear Tee 37}
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NPA Aol AEE ZAY IR JAS sebsty] 9jste], KS B 08019 B&AE AFA
29 A W FA Q% NEHS
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20 el

ANt EIAYE YFAEE MY EFE

IS g ZA 23

HE 4T NDAT 295 kgff om “(29 MP2)E HANEFREE 43ste A& FAsA
E 2734 JIBZE A2y

AFANEH o (tflem?)| o (tHem?)| & (x10 ~%) g,/0, AN E(%)
BC-40(SM490) 3.45 (338) 5.05 (495) 1642 0.68 32
BC-20(SM490) | 3.64 (357) 543 (533) 1733 0.67 26
ST-09(55400) 3.20 (314) 4.93 (483) 1523 0.65 26
SH-08(S5400) 3.11 (305) 4.44 (435) 1481 0.70 21
SH-06(55400) 3.39 (332) | 4.52 (443) 1614 0.75 37
SD40- ¢16 4.56 (447) 6.57 (644) 2171 0.69 21
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V.=1.500.12)/%" kAo ) b,d [MN] (3)
4. 4323 4 42 123

a9 82zt ANFAY sF-d9 BASE Jehd Aolth FP-ST A1@A9 A% 597 (KN)2
273 & AYREE 2 AL ¢ 5 AN 2¥ 9= Z APA #HAY AEPEE BM-RC
o BAAGREZ FAUsetd Yebd Rolm, 1Y 10& APYFE F AAS 79 ¢ BYAQ

& Yebd Zolth $APd 7Hg zute] JEH &ay AR FEL A HAA FyE
o, CFT7]% Ade ol de] Tgo] HEE AX¢ A 2EHE=I E80] @ AL2 A}
g8tk AGA AANA =% CFT7|S-RC 3% FEHe gazcse g 2ok 1) A
BN FEE PAEE 83 AHNEE dAsd RAZY FBo) $AHHEE @} 2) 3
Ze F7to] utet PAZ Fo) Z7MYUAN FEdle A YE VAT F/A Hx, A2
t 2adee ¢ad ol AA A7t 4F FIR=ZA BYRT BE AYAE 44 FaE
co} gxdtE FAAE BAFAT 2P 99 vEhd uhel o] HP-SS A HAS AP UrA
NgAE BM-RCO AAADRES 5554 o8 43sle AYAIULEE 2= AL ¢ +
9tk FP-ST Al@ A= BM-RC Al@ Aol w8 < 647% 2718 BAAGAEE 7M. 29 10
A EXEo] CFT7|%-RC T3% HYRE RC T3 Aol Hl8) S8 APATGAL §
HE AL BAT + AU |
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9 112 AgoA dojd HAZREE ACI 318-02 (2] 1 #=), EC2 (4 2 #%) 2 Model
Code 90 (4 3 #FZ)A 7R3 & RC F3FH AAANGAERZ FAAAA e Ao
T ACI 318-02914 A3 e AJYAGRENoR R 9 CFT7)5-RC 3% HFE»
AlEAE g9 RC 739 HIAH 83% ~ U% AL HAAGAEE 2 Aoz Jeygd
(RC 538 HZHF AMgAY ZB9e 8% AT AAJAGAEE Z2E). ¥ EC2 ¥ Model
code 90 oA FASL v RAAGAEA o2 vus] ¥ o CFT7|5-RC F%% HIF A Y
Ac Ayt RC 73F% JEH 9 AAAGHAEE 2% ~ 16%71F A3 Aoz Jdeur} EC2
2t Model code 909 9j& HAAGAEAL & 248 HAF3 on, AAAGREE AR}
st Aoew YEwth welA EC29 Model code 90& £3le] HAE & 2% 433 H43Q
AA7F & Reolth, B A7 A¥ZAe ACI 318-029) AAAGHR =N 271 LAdE o]
€ U533 2ol AN E F Atk AAE HHA Ay JE AT EH g ¥ S

o..."

A2 & dv Ul FAY A= 2 48 Ao U EER). £} B AdFAAME
FE2 AF ¥ Ad 27 e w2 FAAGAEY FA ARE 7oy fslq XT2E
Y 22E A4 oz At T2E HA FZo| EAY A¢ EZYE &g g4
B3 &3 93t AAAGAEE F71E & 3G A ACI 318-029) A
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AL e BAAGAEAS AHE3te AExoz FEY AFEEM CFT7|5-RC 7%
HEFe Z=E 45 £ e ALz Asdt a9 128 Z AFAS 2934 E vug A
oltt. HF o AL FFR B HAd AL vAE 2ot HK-ST AFAS A9
& EE AFA7F BM-RC AlgAd) vl&) 19 % ~ 58 % 2 BAE ZE Aoz HAHAT o
gA 2 d79 CFT715-RC 734 P2 758 739 HNFPL RC FFHo Hl&| o}

AE ool 9 RAelth (= 71&9 RC ¥2% A7 AAAL ALAE F4E RolTh).

14 # Mode] CodeS0 35

1EC2
[ J S— ) ceeneeer| WAC] 31802 30

V/Ve[KN/KN]

10

K[KN/mm]
) th 7 &2 74

BM-RC FP-ST HP-ST HP-SH HP-SS HK-ST BVIRC FP-ST HP-ST HP-SH HP-SS HK-ST
29 11 RAADRE AU v 29 12, AR Ha
5. AL

CFT71%5-RC ¥ 3% A5 dJAGAE 9rte #38 232 so%std &3 2o
D £ d7AM AR dddt I CFT71%-RC 738 AR+ 714 RC 738 HEF
ZES} FFRAY 1 ol ZEE wIY £ JdSe HEY 4FPS oo YFaAT A
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$ 39s BEFe HA B Aol w

HoF 3 gledt CFT71%-RC 733 A

= ACI 318- ozoﬂ mel MA 2 AEY AL AFUY. oM AFE o9y eI
1 5184?}423 ACI 318-02014 #A3 T UYx BAAGREAS Agsle] 44502 229
AEE2AM CFT7)-RC 738 JFHY ZEE oFF 5 AS Aojth

3) ¥ AFM ANFUZ Ao HA R A2 ARo] JA3 o]F)A AL JF IF
W une] FPE D oo My 1: ¢y TAYES ¢ o)L WYY/} BYAHQ
FHARET} HE AFS 1 5 Q.

4) HK-ST N¥AE A3tz BM-RC A @Al vl 19% ~ 58% Z718 #AHe 2
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o] Ha) Folx) olHo] AL Rolg. = & RC £ FW A7 AHAL AL B
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