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Inelastic Time History Analysis of a 5-Story RC OMRF Considering
Inelastic Shear Behavior of Beam-Column Joint

Suk-Bong Kang”* and Tae-Yong Kim"
YSchool of Architecture, University of Ulsan, Ulsan 680-749, Korea

ABSTRACT In this study, the effects of the inelastic shear behavior of beam-column joint on the response of RC OMRF are
evaluated in the inelastic time history analysis. For an example, a 5-story structure for site class SB and seismic design category
C was designed in accordance with KBC2009. Bending moment-curvature relationship for beam and column was evaluated using
fiber model and bending moment-rotation relationship for beam-column joint was calculated using simple and unified joint shear
behavior model and moment equilibrium relationship. The hysteretic behavior was simulated using three-parameter model sug-
gested in IDARC program. The inelastic time history analysis with PGA for return period of 2400 years showed that the model
with inelastic beam-column joint yielded smaller maximum base shear force but nearly equivalent maximum roof displacement and
maximum story drift as those obtained from analysis using rigid joint. The maximum story drift satisfied the criteria of KBC2009.
Therefore, the inelastic shear behavior of beam-column joint could be neglected in the structural design.

Keywords :
.M B

AQZ 7re FYPo] AZTFTARE FXTRE A4
g A% BIF Qe A9g 9L 24 we
338 B¢ F2Ee) ved W¥EY ¢ oA 2
59 74 By ol 12E B goE &
Ak Tz el Bo)E FEPE H4Y 2 o
7k WASA P AR S AT} diel]
W] B HIE ey A g TaEY )
Aol MAE YFL serg Part el

RPN AEEIAE WoF B e A
HAFS AT SNRDS AN F4 24 S B
BIE JEE vieky A Fe] AaEasE nER
Exx 71w viAle 9%S AvEsit. AgdT 44
BHIls A vgA ddAss 2dste B¢ A=
7P R Aol mlsl =] et Aot faskin

*Corresponding author E-mail : sbkang@ulsan.ac.kr
Received February 15, 2012, Revised July 10, 2012,

Accepted August 20, 2012
(©2012 by Korea Concrete Institute

RC, OMREF, inelastic time history analysis, beam-column joint, shear behavior

E HERHEIZX tjdt

HIEHd AlZkolHaA S Fall B-7lE JE ved A
GAFo] F2E ASH vA = dTFS A5ty
AdA ] et 7| ZARE AlFsta AyPATe F4
o A e wE zeolE It

o] AT E-71E HIF HEd AdAFe] Y
S u= HaFIYE RERUEZRO] A% &
FEFE Il 540 Ut

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 633



Z2IYE RERWEZZE KBC2009° 27 AA s}
Ao HEA Al7Fe]HE) 42 Newmark-Beta method&
A&t AN HRd A B §A PR =
2aHE &8st FHsIAT B 9 7F FA= fiber
model? FAE MFEE BE o] §3sto] FA| HIEH
e PES Fon B HYF= simple and uni-
fied joint shear behavior modelZ} 3 EHIE 33
AL 01—9”0}04 7t RHE-SHAZ AAE
o]#A A FE IDARC ZZ 1A A3t three-parameter
model& %}%0}01 Uehislen d9 434S 27 K,
7% A B Bl JEEl g iAvrE Eels)
St Y48ARI= 1940 El Centro A F 3}, 1994
Northridge A% 3}, 1995 Hyougoken A|Z IS 73}
noem KBC2009 AAlFE 2 AdF7] 58 HHA
W7HEE S At siAs Faskith
A ’\]ﬂolasﬁ"qg nga‘}oi HIZAZYE HE
HIEY] AdAso] F+x
ol U]i]v”— Oé‘%k% ﬂJro—.%P | $18te] Al F2E]

> o o

3. F=HA
Fig. 1= ©] A+& 93] AAE FIZIAZE F=7
ZE] FRYAL|T

3515 4.5 kN/m®, 2%
2

0.2 29Jr Xlﬂ&%—%- Sg, WX AE T Ceoll
st o Z]ﬁ?—%ﬂﬁ&f\liﬁﬂe HAoFa
=22 AT E 301t gAdss 2
MIDAS GENE ©]&3tlem o we F244 434
E Table 19 A3t}

Mo R
_0|L
2
-4
N
1
i,

4. =AMzl
412478

2 715 ¥4 YEds

JH

& IA+= fiber modelS

Fig. 1 Typical plan of example structure
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Table 1 Summary of designed section
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Type | Story | Section (mm) | Reinforcement Hoop
top | 8-D22
Gl
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0 -
Beam 1 sp 400600 D10@200
(End) top | 7-D22
G3
bot | 3-D22
top | 7-D22
G4
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C3 8-D25
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C2
2F-5F 6-D25
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Fig. 3 Simple and unified joint shear behavior model
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Table 2 Three-parameter model
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Beam-column joint 4 0.65 0.44
Beam 4 0.15 1
Column 1 0.15 1

Fig. 4 Linked frame with rigid truss
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@ I : inelastic beam-column joint
R: rigid beam-column joint
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Fig. 5 Earthquake record
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Table 3 PGA level

Level I | Level II | Level III | Level IV
EPA 0.080 0.110 0.147 0.220

El Centro 0.100 0.140 0.180 0.270

Northridge 0.110 0.150 0.200 0.300

Hyougoken 0.095 0.130 0.175 0.260

PGA aver. 0.100 0.140 0.185 0.280
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Fig. 9 Top displacement (Level V)

Fig. 8 Maximum base shear ratio Fig. 10 Story drift ratio (Level V)

BI|S HEF H|E

0z
>
rm
N
o
o
=
o
rok
(6]
O

b
]

FH2|E HEQHEZZTO| HIEM] A|ZI0|Z5A] | 637



Fig. 11 Maximum story drift ratio
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Fig. 12 Plastic hinge (O-5-R, Northridge)

Fig. 13 Plastic hinge (O-5-I, Northridge)



Fig. 14 Hysteretic behavior (beam-column joint)
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Fig. 16 Pushover analysis (P-A)
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Fig. 17 Top displacement
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