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Analytical Model of Beam-Column Joint for Inelastic Behavior
Under Various Loading History
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Abstract

The purpose of this study is to propose the analytical model for the hysteretic behavior of
Reinforced Concrete beam-column joints under various loading history, Discrete line elements
with inelastic rotational spring was adopted to consider the movement of plastic hinging zone
influenced by the details of longitudinal reinforcements. Also hysteretic model was constructed
by excluding such variables which can not be utilized in dynamic analysis of Reinforced Concrete

structure that it will be adoptable in two-dimensional inelastic frame analysis with 6-DOF. From

the analysis of previous test results, it was found that stiffness deterioration caused by inelastic
hysteretic loadings can be predicted by the function of basic pinching coefficients, ductility ratio

and yield strength ratio of members. Strength degradation coefficients were newly proposed to
explain the difference of inelastic behavior of members caused by spacing ratio of transverse

steel and section aspect ratio. The energy dissipation capacities calculated using the analytical
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model proposed in this paper show a good agreements with test results by an error of 10~ 20%.

Keywords : reinforced concrete, discrete line element, hysteretic model, beam column joint, in

elastic rotational spring, plastic hinging zone, strength degradation, stiffness deterioration, en-

ergy dissipation capacity,
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Table 1 Specimen List

Researcher | Specime |a/d¥ | vy~ Tc* | w* | Plastic Hinge

Sc%lbnef ngnt 3.06 2 U’ Column Face
3‘1735 - 7 B0
L 0| 2% .
L R
a . 6.16 232 -
Hwang, Scribner 51!2 4.10 360 2.10 "
N R .
. $5-3 283 | o0 210 | -
. S3-4 2@ | 740 | 200 .
CNmaDawn | Fo1 | 3% 300 LI .
A Y Y T A T A
I SV 11 B PR
N Fo5 300 | 216 |1z .
. Fo7 30| 22 |1 .
LeelHKimYI| Cf2 |43 | 261 |25 | -
T e [aw | zev {23t Moving
T e | esr | 55 | 294 | Column Face
M | 34| 37 | ea0 | Moving

*1 Shear Span Ratio.

*0 \Jnit : kip/in®, (kg/crn®)

*3 Strength Detenioration Coefficients,
(d/b) yiz ¢ (d/b) =

= 2.1
Table 2 Loading history
No. [ Loadig history Specimen| Researcher
‘ 3 Scribner,
5 Wight
v P
9
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1 F--1  |Nmai, Darwin
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F-4 -
F—5 E
F' {
S1-2 Scribner
777777 S3-2 Hwang
A A aaf .
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v
- o { h Rl Lee, Kim
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Fig. 11 Experimental and analytical load-deflection curve
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Table 3. Energy Dissipation Capacity(Unit: kips in [tcm )

‘Specimen Analysis Test | Analysis / Test
3| 346 | 3o | 101
5 253.0 315.0 080
7 459.9 407.0 L3
9 T 1were 1269.0 0.81
1 772.2 7230 1.07
S1-2 376.1 330 110
S3-2 1673 1360 108
S3-3 1999 W60 | Loz
S3-4 1726 o | ogr
CF-1 260 | os70 0.83
F-2 137.9 9.0 | 082
F-4 216.2 297.0 0
~F-5 194.0 220 om
F-7 157.8 201.0 0.79
C42 811.8 832.6 0.98
M4 474.8 S0L5 095
(&3 1099.3 | 10873 | Lol
M3 |64 | Ss4 | 1w
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