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Strength Prediction Model of Interior Flat-Plate Column
Connections according to Design Parameters
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ABSTRACT In the present study, a numerical analysis was performed for interior connections of continuous flat plate to analyze
the effect of design parameters such as column section shape, gravity load and slab span on the behavioral characteristics of the
connections. 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 and gravity load
increases, the effective area and the maximum shear strength providing the torsional resistance decrease considerably. And as the
slab span loaded with relatively large gravity load increases, the negative moment around the connection increases and therefore
the strength of connection against unbalanced moment decreases. By considering the effect of design parameters on the strength
of the connections, the effective shear strength to calculate the torsional moment capacity of connection was proposed and the effec-

tiveness of the proposed shear strength was verified.

Keywords flat-plate column connection, strength prediction, FEM analysis, design parameter
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Fig. 1 Deformed shape of slab-column subassemblage
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Fig. 2 Strength prediction for experiment
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Fig. 4 Finite element model of flat plate-column connection

Table 1 Column section shape for numerical analysis

¢y (mm) ¢; (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 - -

¢y, ¢; = length of cross section of column parallel and normal to
the direction of lateral load.

2&t7] 9138t Fig. 49} 22 A g ALS-s1]T. &)
Hqrdore 712d749% Fas

o] AARAEL 43 wrgsiHY. sy rde Aol
7 4% d&Ed B gAAdE 1Ysy] st &9
Bo] A9} BHoA = A2 tgH e Be MW7t 935
TE s¥er CcHd DHolAE C-CE3 D-DE U
g JHAANE &AL

A CELIE EEEE-S FECRIL L e
ME 222 olgstdon, FsEe Qds 9
st} GejHol £A8FE FEANAAL V15 48

4% EREE F Y #F o= A sEta)
Aol E-ZS HEN Herds NHsh] 98t
2 7, B 54, AE8E
35+ Tk Table 19 A@
7t2 et ME vl &g AYste 7] 5EH
2 HAEE AFHIE BN GHdgy
2t FE3E(V,/V,=0, 025, 0.50, 0.75), =A
6, 7, 8m), =YPE FA(200, 225, 250, 275,

mm), =HE 291036, 0.6, 0.9 1.2%)S HAHSF
2 3l AA Algo] 7Hedt "Wl gefdt Y

FHolE HEFA o s st

0.
=B N o

et e e
o
[e2

2%
4

4 ofy
o W
& o
o o
I oy

Roox
[0
o

v T

>

S Y HE o o )y off ok
= iy
a
o2
ok

S o

(i) ACI 318

(ii) Park & Choi

v, = 0.33,7,, (MPa) Ve

(a) Shear stress distribution when V=0

<I¢

a-g— column ﬁ— h

distance along critical section

(b) Comparison of shear stress distribution between ACI 318
and Park & Choi modef

Fig. 5 Comparison of shear stress distribution between ACI
318 and Park & Choi model when V=0
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(a) Section shape (b) Moment-rotation

(c) Shear stress distribution (d) Bending and tort ional moments
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Fig. 6 Strength and behavior variations of flat plate-column
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connection according to lengths of the cross section of column
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{a)Section shape and gravity shear ratio

(b) Moment-rotation

(c) Shear stress distribution {d) Bending and tort ional moments
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Fig. 7 Strength and behavior variations of flat plate-column connection according to gravity shear ratio
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(a) Section shape (b) Moment-rotation

(c) Shear stress distribution

(d) Difference in behavior according

to span length
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Fig. 8 Strength and behavior variations of flat plate-column connection according to span length
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