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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 construction practice due to its various structural and
construction advantages. However, efficient details for CFT column to flat plate connections
have not been proposed yet. Based on the strategies that maximize economical field
construction, several connecting schemes were proposed and tested. Test results showed that
the proposed connections can exhibit punching shear strength and connection stiffness
exceeding those of R/C flat plate counterparts. A semi-analytical procedure is presented to
mode!l the behavior of CFT column-to-flat plate connections. The five parameters to model
elastic to post-punching catenary action range are calibrated based on the limited test data of
this study. The application of the proposed modeling procedure to progressive collapse
prevention design is also illustrated.
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X 6 m, 7% Z7]E 400 mm x 400 mm & 7RSS AHAAY o8 AFAES AU
CFT71%~-RC 3@ HgRe HAI7128 9 mm HR (SS400)2 Ab&ste] A ze Hde g}
H-100x100x6x8 (SS400)2] MeH & A&atgs, €82S IAFE Fexx= 490 MPa 3¢ A
stk FEue FEWE i FHZTL DI6 (SDANS AHEstdn (FHTH 064%), €UB
9 CFT71% Well Z% 27 MPa & Z2AJEE g8t ddolgd AFAE Adsne 4
2lE9 CFT7I% AW oA o] Efo] 52 7#9g Aojg 2HES FHIY FI& Fo
of dxjgch AGEE WGFEPEE 7|zor HASGYD?, A ACI 318-069 At
o A7 7Rl wet dAsA Y Hd2 A R Adrg wio] AAIARZ mAE
FFS atstr] st F 5709 AGAE AFEA (1 (@) APA Set #1 Fx), T2EH
F HIo AAAGIE A IF L HY o) F9 FFAFL Aoty Y5kl F 349 NY
Ag AZAHAT (X 1 (b) APA Set #2 =), AP Set #2¢] TAEHA HIL ACI 352
IR (1989 M A A= ofel A (Dol we 2AA3ASG. A7 w, e AASRE, [ e
Aol cen 2ddo], $=09, f,i= 29 FEFEE Yeharh

0.5 wull lz

AS"L =
¢fy

EXAERY HI2 SWEoR ZZ 2-D25 (SD 4002 2o "ad e R AAHAY Al
A HEE B AT 29 1 ~ 29 39 veEhii
E 1. (@ AMEA Set #1

No NEAH I A1 Ady] 3%
| BM-RC __ B .
(Bench Mark A& A))
_ dHATF &
2 FP-ST (Full Penetration) Shear Tee B2
_ e &
8 HP-ST (Half Penetration) Shear Tee @7
_ FlEis At e
HP-SH (Half Penetration) (Shear Head)
5 HK-ST % A (Hook) Shear Tee 87

E 1. (b) A A Set #2

No A A F AT HE AdI HE
BM-RCP
1 (XAERA Ao vizd - -
Bench Mark Al & A)])

_ : AAHAT &

2 FPP-ST (Full Penetration) Shear Tee ¥
- fAAF Ak 2

3 FPP-SH (Full Penetration) (Shear Head)

I agEesRs
218(55400)

2% 1. HK-ST A8 A a9 2. FPP-ST A1 @A 4A
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AFRD(BTE 5F-71)
H-100%100xBx8 (53400}

1% 3. FPP-SH Al A A4

AGA AR AEE AA G8H 4D Hebsisl 9sted, KS B 08019 FEAR A4
B Al wek 2 Ad Y 2 % AWe Mgk E 2o e 2
! -

¥ 2 (a) A QFRE NFAFR (Set #1)

AFAHH F,(MPa) F.(MPa) Fy/Fy AXNE(%)
SS400-06 332 443 0.75 37
S55400-08 305 435 0.70 21
55400-09 314 483 0.65 26
SM490-20 357 533 0.67 26
SM490-40 338 495 0.68 32
SD40- ¢16 447 644 0.69 21

E 2 (b) A QA= AgEH (Set #2)

OERLCE F,(MPa) | _Fu(MPa) F/Fe | AAE%)
S55400-06 312 424 0.73 25
SS400-08 296 404 0.74 26
S5400-09 289 364 0.80 26
SM490-40 320 511 0.63 32
SD40- ¢16 442 615 0.72 -
SD40- ¢25 433 615 0.70 -

3 (@ e BE TAAL 2 ARAGNA AAY 6 2ol FTAAR FAT AFRE
o FRGES e zolth ZAUE GEYGE AWAN 8% MPaE HAVFFEE s
Ae FANAT E 3. (b)E 3 ABANA AR 1079 mo} BT HHY YF el
BEAS e Aotk EaeE §EPEE AAVEREC 2 vAE Acz duin e
ABA AL 129EF /o) AstE FAol AU o) FoiAA Wyl dEoR quAY

# 3 () FAYE I TAIA AEZE AHAH (Set #1)

AAFAEMPa)| YEAEMPa) | BAAF | FEZE(MPa) |
L 29.85 | 0.97 | 28.95 |

E 3 (b 2aYdEe ZAAFAH &A= A FAN (Set #2)

ANFAE [HAANEREMPa)| 4EREMPa) | BERAF | dE4=(MPa)
RC 23.73 23.02
ST 27 18.68 0.97 1812
SH 17.61 17.08
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22% 2718 A4S R Aoz BANAY. B SWUE AT BBEF AAol W 24
o ZUANE FFS ¢ & Ak EAERYB0) w2 APAE 3¥A 2F AGA v
3 36% ~ 80% AE FAol FrleAch Ed HUVE AWslE AW Gt AREE A
&% A s 10%9] Aol Frhse e BA 4 e

l'

BM-RC BM.RCP PP-ST FPP-3T HP-3T HP-SH FPP-SH HK-6T

Y 9 AR v
4. X2EHA AF9 ndg ot

ol NE AAFGlF HAZ FR FFAE BdS AAIL ATE HPFAFAE VxR
#d A5 ANsux doh 2Y 102 2 a7 AAsE #d3ygge)F: ZRASFAE (local
catenary action, %% local cable action)R@E EAIE RozA] HADY o)lF HYR FH
Axe T (FAF A2 € T2EHAA D)o FEAHe2 AA (kink)7F AT o] P2 H
9 #AY Aol HAFGIo|Fe FHaFE Hyste =det. AR HIod AFH
"tension-stiffening effect’l ¢l LTAEAA FTHY 732 457 & & Aoz ois
. BASAI 4B FFEA o) FolAY L A S, BHANT olF ZaYES AdIld 9
3 FEstFe AAE FAFE, AY ET € ¥IAE Ra AEE otdl A (3
os doz FAHH B 5 Ak (2Y 10 € 11 F=R).

P, post = 4(A4,, F sina, + A, F,sina,) (3)

& AN, P, = BARGolFS HF BEYE, 4, BAZEE
4, F= 20034096 o8 239 229 YEAE, o= BT 3 4%, e
0= 45V A2 4EF dehdnh

A4 3 A& AAAEE 3)2 2 APAAE ol &3 Ardodd AHE & 4o A
gatgtt. ¢4 AAAZY A= AxE T2EHA HIo] e Set #1(A4,.= 009 AFEHE
(4l ddste] AT (29 1la F=Z). ololA kel ANAF R Set 429 HPAHE o
Sato] hEHE I AI AEE AEATE ¥ 39 dehd A go] # AFHE= L o 9°9 7

= Jebst s, 45E2e o 1009 AaRg e AL 4 F AdT 9FES
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4% ¥ g% VWY FnE E 2dYe BARE0 fe Hud Tw x4 5ol @
©]% 5 ¢8l 5 (abnormal loading)ol] et A B WA Mo 837 948 Aojmg FAYET
¥ W AL Boe AR WA AE d3H%A

E R 489 FEE UF BiH0)X $EE shEs
EREe] BFAIE AgshE Aol wEHan,
A K &

4744 KNS g wyoz Agaygeldiin, 439 d&xXd AW YE Fdrd I
FHEPO] 48T B3 FFR AAADL okl 4 @ 2ol ved £+ A, WA WE
sto] £dBH FURY B4 KB 2 65)9 ol EAY & Ak @ of 2N o= FHH
sdl2e 1¥4doe], D= & HEe FAA(flexural rigidity), E.= ZAYUE @A AS, h= U2 F
A, v= ZAYE Eo}Hu|(=017)E Yebdth

Wy, =(0.0116)—HL2 4
7
K= w,ix = Z%X 0.01116 ®)
E,h '
T 1202 ©

2 Gk 4PAAnE ol &ste AYHygoldd RAASLE B 5ol YEUT K& Ko %
33%, K= K, ok 350%, K= K9 o 10% A= S 2= AL & & Addch w3 A
g A¥AA AT K|/K,, K/K = W% 948 RAAFE 9 5 o K/K 9 A%
31 ~ 39 919 o] doAA <kzte WEAC UAW o] FE HA R F FFgL WA
¥ornE AT 355 A&V E A

apA g o 2 REZE Py posre (3)AE A& AAEH, AgAEIL FrHH o2 £A457]
A E, BA e AFED, 4FAT T3 1058 4P AL AT olv AFT upg 2ol
AT ALA] A FEY A HIZY Fxv WF ByFolx] ¥EE, shEstd AAg WA
AR as AH8dc 2y 12% A 3 Wobg aokgh Aojrh. thg AefA
AHTAYA A B Q¢ A o] &t izt g

rir r{r

o ot
g‘:“;
FF

E 5 &84T 474 v ¢ Agrdgoela
. K K, K. K. ;
A5 e 1 2 3 K/K K,/ K K/ K,
VBA | e | K] | (KN ) | [y | /e | B/ | Kol K
FPP-ST | 12750 42.20 130.68 4.39 0.33 3.10 0.1
FPP-SH | 13132 44.10 173.94 448 0.33 3.94 0.1
P
Puf====9 1.14(0.33)/7 b,a
Pu,post “““““““““““““““““
K2
K+ Ks
P, post = MAF, sina,+ A, F, sina,)
0.5P, ..,
K.:0-33K.:0-33m1—‘:63, K, =3.5K, d K, = 0.4K,
a9 12 X2ERAHY AF R @ob
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5. FFurze AAFTAEA AAY A<t

FEATEY PCTERE BHEZZ 59 B FxrA2d b3 A2 e HtHE 2u
UE AR ey duh 28 13 % 148 2 S 9% o) gFEeF o8 15 v|Fel &
AEHUE W ddEE FF5AY dAUE F AARAE 24T FAelth 2 138 vigwy rFe
TAE 3239 EslAA S o8 “global catenary actlon”ol EdE e v garzolr, ol
AS BHNTE FASE FEM(vield line)d|H 2ES AAFHASHo] YIHEE T E ook
T2 BEo|th ney wd V% &4 Ao 29 149 22 #AAAE Sysp 4 dod, 1%
S BENL A FEE QAT € YHH Y AAWY S £ “local catenary action”ol ¢
&AM A E o AR FHA ok g} v EEgrzels A4 HUAE AT 2H(EFEZ
FEAE AAE IS AASE AZste e % 2% dAHAE Algo] Helof gt

~
~
~N
~

7 ™
/ / 1111 [
Cotumn 1oss due to T T T
abnormal event Column loss due to

abnormal event

913 o viebwe) dA” AFAS Y 14 9F0Fe RRASLE

ool M 4l M AAY 2l U Bl FEFRTRe] A4S IEA AAYS AHE

So} ANE A gk

AEZZA 29 138 A2 vage AA HAF2gol & Ao 1Y 149 #e HA o
Fo FR HEgo] $MEe HHREE MY, AWy Ad 6 m x 6 moln (WEAM a=
6000/4%2= 3000 mm), 4% CFT-¥3% FREZA 2 Ao Aetw A et A8 A
o2 744; 715 400 mm x 400 mm; PR FA 200 (mm), vF/SE /A 2T D(F

2RHF)- 784 RN/, L(H 3 }% = 58 kN/m’); FAYEZE= 270 (MPa) HZ73
SD40 (FAZ %= 392 MPa, o447 %= 4214 MPa; 715 %% FEI(dDEI)e FHFe=
2-DI6, EAEHAY TS PPFOF 2-DA7 4% 2% FASA w28 Ao A,
(i) 1% 7% 49 44

FEGAe ANFAA AvdE e we 1% v1FEe &4 MY 15 Vv £ 14
53 AAetFel 25%5 AAeEY, P 134064 kNol Hrh (4 (N2)

P, ={(6x6)(7.84+0.25x5.88) x4 =1340.64 kN (7

1% £AA 12 7159 ZARstE 2HE FA8%E (suddenlly applied load) 2 E A A& 58
fe) o
20

full value) 1340.64 (kN)o} #&3h+ 2o

_,/_\

A gk ( ol& Hartk gt
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Ke [kN/mrn] K1 [kN/mm] Kg [kN/rnm] K3 [kN/mrn] PU [kN] PU,POST [kN]
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A B=1878  §
213.91 bal =5e 160 [mm]

29 15 CFT7]5-RC T3 HReo 2dd Ate
(iii) o] #FFel g FFH A
a9 163 3Y 172 1% 7159 $¥o] & 43 CFT7I5-RC #3& HFR9 FFiv«E

EAE Aotk 1% 7159 ol ¥4 CFT7I5-RC 73# Z‘;}?}-r«l Fravdxs 2o
Aoz oA g I FEH G0 AT F Aok (4 @)F=R).

=
N
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P P.
1.0D+0.25L &
P. § _
N
5&:/ 5 6#:1 5
Oy 16, 1% 7199 8o 3 o a9 17. CFT-# %% HEF o FFouA
Bt
Ps X dbul = Z/ Pr;i d(s (8)
i 0

Az #gde YXNE BC Teg 7Hgsta, 4 8)% AHgdte] duz #¥H S AAHA
ébul: 2390 [mm]:"]' 7‘%":"

CFT71$-RC ¥3% H§% 2YAV4E 2 ASH7te s 598 & 479 23

O
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ko

b e RE CFT/% A¥AE 92 st 2o) 712 RCAAS BE3AYG 438
152 AIADYEE YRR Tomgd Y2 WEstde 39, 4EY 5y an
b EAERY Aol BE Afol v 0% - 3% AT THYE Aes Y 99
Ay 2 Y7 G40 me AYAVLEE, e AolsE AP, AR
A=} [}

SRR ol
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