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Experimental Study on Seismic Performance of Beam-column
Connections with High Strength Reinforcements
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Abstract

Behavior of RC(Reinforced—concrete) beam-column connections has been subjected to the earthquake loading has been
determined by shear and attachment mechanism. However, since the shear and attachment are very fragile for cycle
loadings. Through occurring plastic hinges at the beam, the column and the connection should remain elastic condition
and the beam should dissipate the energy from the earthquake. This study was investigate on the seismic performance
of 6 RC beam - column connections built with the high strength reinforcements (700MPa) based on design and
detailing requirements in the ACI 318-05 Provision and KCI-07 appendix II. This is aimed to evaluate the effect of the
high-strength reinforcements as used the beam-column connection members. The main comparisons were the seismic
performance of the connections affect the seismic performance in terms of strength, stiffness and ductility, joint shear
stress—strain. A total of 6 beam-column specimens were built with a 1/2 scale and subjected to the cyclic loadings.
Main design considerations were the area of the longitudinal reinforcements of the beam and details of the
beam-column joint designed based on the seismic code. Cyclic test results are given and recommendations for the
usage of high strength reinforcements for the seismic design is provided.

Keywords : Moment resisting frame, High strength reinforcements, Beam-colunm connections, J-failure, BJ-failure
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(a) Plan view

(b) Elevation view

(Fig. 1) A 10-story building for this study
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(Table 1) Experimental specification and result of specimens

Beam(Fck = 34.9MPa) Column(Fck = 34.9MPa)
Vi Upper longi. rein Stirrups D10 | Longi. rein. bars Stirrups
Vil Y| P | B | B B A R SR N ps | Ry = MPa | By = MPa | DI0EY =
(kN) | (kN) Vi (kN) | (mm) | (mm) |(mm)| Ay Y Y Y MPa
by
fb)' Pb np fsy (H?;ﬂ) fC) Pc Ne fsy (n’slan)

J1 |413.7|1891.6|0.22|91.83|70.05 | 86.87 | 61.29 |1.42|637.6]0.0328|16-D16|485.3 | 60/120|702.1|0.0486|6—D25(485.3|60/75

J2

(i3) 413.7] 6955 |0.59]93.02 | 78.80(112.92| 70.03 | 1.61{637.6]|0.0113| 6—-D16 |485.3|65/130 |702.1|0.0486 |6—D25|485.3|60/75

J3

(bil) 413.7( 492.1 |0.84|73.31]96.33| 94.30 | 52.56 | 1.79|702.5|0.0072| 6—D13 | 485.3|65/130 |702.1]0.0486 |6—D25|485.3|60/75

HS1
(hs1)

130/2

4137|6955 |0.59 | 83.28 | 87.54 | 94.02 | 52.6 |1.79]637.6{0.0113| 6-D16 |709.6 | 65/130 |702.1]0.0486 |6—D25|709.6 50

BJ1

(bi2) 4137|3334 |1.24|53.36 | 96.35 | 92.96 | 43.86 | 2.12|702.5|0.0048| 4-D13 | 485.3|65/130 |702.1]0.0486 |6—D25|485.3|60/75

(%jj,f) 413.7| 283.4 |1.46 | 53.25 | 87.55|109.76| 43.78 | 2.51 | 709.6{0.0040| 6—-D10 | 485.3|65/130 |702.1]0.0486 |6—D25|485.3|60/75

OR1 [413.7| 928.7 |0.45] 91.20 | 70.06 | 96.21 | 43.78 |2.19|515.7|0.0189|10-D16|485.3|65/130{506.5(0.0486 |6—D25[485.3|60/75

OR2 |413.7| 579.8 |0.71| 85.25 | 70.05113.70| 43.80 | 2.59 |496.2]0.0121|10—D13|485.3 | 65/130 |506.5(0.0486 |6—D25|485.3| 60/75

OR3 |413.7| 353.8 |1.17|88.28 | 70.07 |113.77| 43.80 | 2.60 | 496.20.0072| 6—D13 | 485.3|65/130|506.50.0486 |6—D25|485.3|60/75

Where fi : Compressive strength of concrete, f,y : Yield strength of longitudinal upper(or lower)
reinforcement of beam, p, @ Ratio of longitudinal upper(or lower) reinforcement of beam, n, : Size of
longitudinal steel bars in beam, fsy : Yield strength of stirrups, s, @ Spacing of stirrup in beam, f., @ Yield
strength of longitudinal reinforcement of column, p. : Ratio of reinforcement of column, n. : Size of
longitudinal steel bars in column, s. : Spacing of stirrup in column and V; : Joint shear strength, Vi,
Horizontal joint shear when the beam bar yields, Vj/Vioy : Shear ratio, Pma : Maximum lateral load, Amax :
Maximum lateral displacement corresponding to Pmax, Ay - Lateral displacement corresponding to 80 percent
degradation load of maximum load, Ay : Yield lateral displacement, A,/A, : Ductility ratio
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