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A Study for Shear Deterioration of Reinforced Concrete Beam-Column
Joints Failing in Shear after Flexural Yielding of Adjacent Beams

Jong-Wook Park,” Seok-Gwang Yun,” Byoung-Il Kim,” and Jung-Yoon Lee"
"Dept. of Architectural Engineering, Sungkyunkwan University, Suwon 440-746, Korea

ABSTRACT Beam-column joints are generally recognized as the critical regions in the moment resisting reinforced concrete
(RC) frames subjected to both lateral and vertical loads. As a result of severe lateral load such as seismic loading, the joint region
is subjected to horizontal and vertical shear forces whose magnitudes are many times higher than in column and adjacent beam.
Consequently, much larger bond and shear stresses are required to sustain these magnified forces. The critical deterioration of
potential shear strength in the joint area should not occur until ductile capacity of adjacent beams reach the design demand. In this
study, a method was provided to predict the deformability of reinforced concrete beam-column joints failing in shear after the plas-
tic hinges developed at both ends of the adjacent beams. In order to verify the deformability estimated by the proposed method,
an experimental study consisting of three joint specimens with varying tensile reinforcement ratios was carried out. The result
between the observed and predicted behavior of the joints showed reasonably good agreement.
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Fig. 5 Increasing shear deformation of joint panel
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Table 1 The material properties of specimens

Beam Column
Specimens (up}i?r;igcig\gvelzafach) Reinforcing bars (I\kaa) (1<V§) (l(Vﬁ) (E’ﬁ’) VilViy | Vil Vigy
Jiy (MPa) N-ny  |f,, MPa)| N-n,

BJ1 509.9 6-D16 5144 | 12-D29 | 40.0 1194.2 895.7 802 1.06 0.80

Lee” | BI2 509.9 5-D16 5144 | 12-D29 | 40.0 1194.2 895.7 614 125 0.94
BJ3 509.9 4-D16 5144 | 12-D29 | 40.0 1194.2 895.7 500 1.54 1.16

Kl JB1A | 3726 4-D25 371.8 | 14-D19 | 579 1209.0 906.8 1432 0.84 0.68
J32B | 3726 4-D25 371.8 | 14-D19 | 579 1209.0 906.8 1432 0.84 0.68

Hayashi'| No.47 | 3822 6-D19 644.8 |12-HDI19| 49.0 1626 1220 1253 1.30 1.04
Voshing™ No.1 382.4 4-D13 378.6 | 8-DI6 28.6 477 358 397 1.20 0.96
No.3 382.4 3-D16 3786 | 8-DI6 28.6 477 358 453 1.05 0.84

Jiy» Jop: The yield strength of beam and column reinforcement, N: The number of reinforcement, n,, n.: Grade description of beam and
column reinforcement, fo;: The compressive strength of concrete, V};,V: The joint shear strength proposed by ACI 352R-02, V;,: The

joint shear strength when the beam bar yields
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Table 2 Test results

Specimen P (kN)| 70 (MPa)| Ay (mm) K

BJ1 274.6 2.43 58 0.47

Lee” BJ2 247.6 2.17 51 0.40

B3 | 211.0 1.71 45 0.32

5 | 1A | 2886 2.37 10 0.59
Kaku

J32B | 3044 2.84 8 0.59

Hayashi'’| No.47 | 131.3 0.94 10 0.38

. 5| No.l 35.0 0.65 23 0.42
Yoshino

No.3 37.7 0.71 21 0.47

P, The maximum story shear strength, 7,,,.: The maximum
story shear stress; 7, = 2P/l by + b.) (Where, h,: column
depth, by: beam width, b.: column width), A,: story drift when
beam yields, K: strain penetration factor
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Fig. 7 Calculated and tested result for story drift and story shear relation

Fig. 8 Comparison of beam shear strength when beam

=z FelA ZIE-l tSste WelE Hluds o,

404 | S=2232|E5S| =2% M243 M4S (2012)

Lee 579 A3 <F 10~60%2 L3S HAFoH,

Kaku %, Hayashi 5,' Yoshino 5”& 7zt7} 10%,
35%, 40~60%2] a5 YERATE o]& Eok A H
wakr] fa 71 WLl gk #4498 Fig. 9ol YER
Att. Fig. Ya)= 314 Aol 48 Aifelr 73 §19
£ vk agizoltt. X534 YHS 247 A3 si4
oA Ao zroly wyow I Ao A 7 F
2 7% WYott. AAF o= A Ayt A AR
ot} o ZA Jelstth Fig. 9(b)= Fig. 9a)e] 238 A3
£ A AFAE vE Go2ZA ViVl wE vEkd 2
Zazoltt, 87 AFA ] FEFS 121, ETHAE 034,
HEATE 0282 AAE T
A Aol A3 Ao dx A
S BElA e A A= 7

1

= &4 daes

(Fig. 79] A4

rl

s
-
51
c}—l—-/\ -

'

~



Fig. 9 Comparison between calculated and tested results
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