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ABSTRACT

Flat-plate building systems are utilized extensively for construction of apartments, hotels and office buildings
because of short construction period, low floor-to—floor height and flexibility in plan design. Recently, to increase
lateral seismic resistance of flat-plate building systems, wall-columms are used frequently. Therefore, to estimate
strength of flat-plate column connection accurately, the effect of column section shape on the behavior of flat-plate
column connection should be considered properly. In the present study, a numerical analysis was performed for
interior comnections of continuous flat-plate to analyze the effect of column section shape. For the purpose, a
computer program for nonlinear FE analysis was developed, and the validity was verified. Through the parametric
study, the variations of shear stress distribution around the connection were investigated. According to the result of
numerical analysis, as the length of the cross section of column in the direction of lateral load increases, the effective
area and the maximum shear strength providing the torsional resistance decrease considerably. Therefore,
these effects should be considered properly to estimate the strength of flat-plate connection accurately.

Keywords : flat-plate system, flat-plate column connection, strength prediction, FEM analysis

o]
=1 R
Z2eHddel EAE o1E 7

e o ff rlo 44
o
=2
rir
2
£

i
R
=
R

e
il
P
i
&,
o
{m
-1
N
of
1>
rlo

2
B
B

to, o, 4

[z 4
1o
>,
o
B
e,
)
ofd
o
il
_O,
B
2,
[
St 4
BN
i
R

°
NN

>4 o by
ox oft &
o
=
dor
1o e
mL
ol
iy
?l_:
AU
2
1-40
—
BN
2

B
N
4
s

5

ol °

) 9,

oo Hu

0 o 2 om ri
By

R
30,
u)
=
)
R
B
g
N,
X
i &
po)
fitfit
o,
o,
ul
4

20N &
>,

I
o,
°

* Corresponding author
E-mail : ksm@snu.ackr
(©2006 by Korea Concrete Institute

SN EE

Aol dg AL ge pe

i3
-y
Ee)
o
o o
3
Y
)
(1){_5
1
lo
)
il
m

EPE
2 2R ARAFAAT AuHoR qug . &
%
31

REHCIE N 2gg AL T ALEEE Ay
EHolE 7|5 HTHol T EFYRAEY #3d
F RS FYRAATL olFolAor It mehy U
olE BERe) Audue A3 1 g F22o]
g AP A% Y FoF A,
2agEFZE AA712EKCD”, ACI 7153 783 CEB

T AT e A RS Adsta gk 2y

Luo?, 5237 HAHY 5o a7 o5l 7|Ze] 4
NEL 23Y SURY 71407 <al ]2 APAT
A9 TUZHo|E HFPH AES A o233 23
3 Ytk o 7129 A AEF) B ATS
A8 wgsta QA 2L omeid wia A7

2567



v, =0.33J7, (MPa)
=0.170+2/ A1, (MPa)

(b) MV (: }/VMV)

@M, (=7,M,)

Fig. 1 Strength model of flat plate-column
connection (ACI(KCI))
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Fig. 3 Strength model of flat plate-column
connection(CEB-FIP)
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Table 1 Properties and strength prediction for experimental specimens

, ; ; ick— Comparison of
L, L, < Cy 1. £ Relnlz(;;eérenrir;? ratio 11221: viv.® Stm[lfnngthw
Specimen M
(mm) | (mm) | (mm) | (mm) | (MPa) | (MPa) Top Bottom () (%t) M—Z‘?‘
S1 1829 1829 05 B3] 47 3225 0.54 054 762 3 0.8
Morison S2 1829 1829 05 5 .1 3300 082 082 762 3 0.9%
and S3 1829 1829 05 35 339 3349 109 109 762 3 097
Sozen 4 1829 1829 305 305 U9 3197 063 0.68 6.2 7 091
S5 1829 1829 305 305 B 3307 0.82 0.82 76.2 % 097
Islam 1 2143 2286 3B 305 213 3555 090 045 B9 34 087
and 2 2143 2286 229 229 319 3734 090 045 89 32 0.9
Park k' 2143 2286 229 229 217 3156 090 045 &89 3 102
Luo and 8 2% 1981 54 24 33 524.3 07 0.7 1143 2 087
Durrarni INT1 3048 2% 24 24 309 4175 049 0 1143 41 08
Voehle INT 1829 1829 137 137 262 448 057 046 61 23 113
3 3R 338 214 274 313 4713 0.76 025 1219 22 117
Hawkins S1 368 2143 5 3B 234 4389 065 0.38 1524 0 107
ot al 52 368 2143 305 306 232 4596 142 0.66 1524 41 0.8
A 363 2143 B3] 3B 265 4589 069 0.36 1524 40 0.97
Durrani DNY! 2% 1981 4 254 33 3721 052 0 1143 20 0.87
and DNY3 2% 1981 24 254 246 3721 052 0 1143 2 101
Du DNY4 2% 1981 24 254 191 3721 052 0 1143 % 101
DMD5 18% 1830 B 305 41 4700 043 0.13 1520 19 091
Ghali et al.| DMILO 18% 1830 B 305 327 4700 087 0.29 1520 29 1.0
DML5 18% 1830 B 305 425 4700 130 043 1520 2 097
Al2 1829 1219 152 152 B2 3721 122 1.22 762 2% 103
HEZ““ AL | 8% | 129 152 152 28| w0 ) 12 72 % 101
Hanson Bi6 1829 1219 X5 152 04 3404 1.2 1.2 %62 26 0.7
C17 1829 1219 152 35 360 11 122 1.22 762 22 103
1 B0 260 30 20 351 4638 068 044 8.0 0 084
Farhey 2 260 26% 300 200 1 468 068 044 800 0 08
et al 3 2690 2690 30 20 150 468 068 044 8.0 % 07
4 2690 2690 0 120 150 4638 068 044 0 30 0.73
Hyur-Ho FIS0-10 4600 3400 400 400 31 41 0.80 0.36 200 40 0.9
Lee " | FIS1<5 4600 300 400 80 31 41 0.80 0.36 200 30 121
FIS1-% 4600 3400 80 400 31 41 080 0.6 200 0 0.79
' Ratios for gross area
) Nominal shear strength by ACI 318
@ Strength calculated by Park and Choi model
*:Shear reinforcement was used
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Fig. 5 Change of structural system for apartment
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{(a) Test Set-up of Farhey’s Experiment
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{b) Comparison of Test Result and FEM Analysis

Fig. 6 Comparison of test result and FEM analysis
for Farhey's experiment
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Fig. 7 Comparisons of test result and FEM analysis
for Lee's experiment®”
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connection

ZYPZolE-7|F AR BES BAs] 8o 7]1&
A2 2ilo] A2d HAY §REA Zead
e olgaid), ANZE RS FHEsEY HeEyE
2 Ashite ZYSHYolEY AL $ske], MARRY
Z AgEoz AF-42Age 2ahE ASS F g
3 5 9E 571 1% $E-98E TUE ojesls s
E-AFERY?S Agste ZaE AR U
e, = : !
9

iy



Table 2 Column section shape for numerical analysis

c2(mm) c{mm)
200 200 400 600 800 1600
300 200 300 600 900 1800
400 200 400 800 1200 2000
600 200 300 600 900 1200
800 200 400 800 1600 -
1000 200 500 1000 2000 -
2000 200 500 1000 - -
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{b) Comparison of shear stress distribution between ACI 318
and Park & Choi model

Fig. 9 Comparison of shear stress distribution between
ACI 318 and Park & Choi model when V=0

Fig. 10 Stress state according to each side of
critical section when V=0
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