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An Experimental Study on Shear Behavior of Internal Reinforced
Concrete Beam-Column Assembly

Jung-Yoon Lee", Jin-Young Kim"*, and Ki-Jong onh”
"Dept. of Architectural Engineering, Sungkyunkwan University, Suwon 440-746, Korea
?Wonwoo Structural Engineers, Seoul 135-080, Korea

ABSTRACT The beam-column assembly in a ductile reinforced concrete (RC) frames subjected to seismic loading are generally
controlled by shear and bond mechanisms, both of which exhibit poor hysteretic properties. Hence the response of joints is
restricted essentially to the elastic domain. The usual earthquake resistant design philosophy of ductile frame buildings allows the
beams to form plastic hinges adjacent to beam-column assembly. Increased strain in these plastic hinge regions affect on joint strain
to be increased. Thus bond and shear joint strength are decreased. The research reported in this paper presents the test results of
five RC beam-column assembly after developing plastic hinges in beams. Main parameter of the test joints was the amount of the
longitudinal tensile reinforcement of the beams. Test results indicted that the ductile capacity of joints increased as the longitudinal
tensile reinforcement of the beams decreased. In addition, both the tensile strain of the longitudinal reinforcement bars in the joint
and the ductile ratio of the beam-column assemblages increased due to the yielding of steel bars in the plastic hinge regions.
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Increase of tensile strain
Decrease of joint strength

Decrease of effectdve bond length
Increase of flexurdl bond stress

Fig. 1 Yield penetration
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Fig. 2 Failure modes of joinis
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“Table 1 Specification of specimens

Beam Column

Upper longi. rein. bars

Speci- . Stirrups Longi. rein. bars Trans. rein. bars for Vil Vo | Vg | Vil | V!
lower longi. rein. bars o Y 7 ] J 7
mens(f 2 - -~ - MPa) () | GN) | GN) | Ty | Ty
by sy Sb oy ty b
opa)| 2| e P (@m)| o) | e (v A | om)|

J1 15099 (0.0166| 10-D16 | 510.4 [0.0048| 100 | D10 | 514.410.0629(12-D29| 510.4 [0.0081] 50 | D10 | 40.0 | 1,469]1,10211,608| 0.91 | 0.69

BJ1 | 509.9 {0.0099| 6-D16 |510.4 (0.0048 100 | D10 | 514.4 |0.0629|12-D29| 510.4 j0.0081| 50 | D10 | 40.0 |1,103| 827 | 937 | 1.18 | 0.88

BJ2 [ 509.9 |0.0083| 5-D16 | 510.4 {0.0024] 200 | D10 | 514.4 [0.0629{12-D29{ 5104 {0.0054| 75 | D10 | 40.0 | 1,103 | 827 | 780 | 141 | 1.06

B3 | 509.9 |0.0066| 4-D16 | 5104 10.0024| 200 | D10 | 5144 [0.0629|12-D29| 5104 |0.0054| 75 | D10 | 40.0 | 1,103| 827 | 615 | 1.79 | 1.34

BJ4 | 509.9 [0.0050] 3-D16 |510.4 [0.0024] 200 | D10 | 514.4 |0.0629{12-D29| 5104 {0.0054] 75 | D10 | 40.0 | 1,103 | 827 | 460 | 240 | 1.80
Where, f3, : yield strength of longitudinal upper (or lower) reinforcement of beam, p,:ratio of longitudinal upper (or lower) rein-
forcement of beam, , : size of longitudinal steel bars in beam, £, : yield strength of stirrup, s, : spacing of stirrup, p, : ratio of stirrup,
ny : size of stirrup, f,,, : yield strength of longitudinal reinforcement of column, p, : ratio of longitudinal reinforcement of column, 7, : size
of longitudinal steel bars in column, f;, : yield strength of transverse reinforcement of column, p; : ratio of transverse reinforcement of
column, s, : spacing of transverse reinforcement of column, #,:size of stirrup, f;; : compressive strength of concrete
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Fig. 6 Loading system
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Fig. 8 Photos of specimens after test
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(a) Strain distribution (b) Decrease of joint strength

Fig. 11 Shear strength reduction in joint
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Fig. 12 Longitudinal strain distribution in joint
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