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Cyclic Behavior of Slender Reinforced Concrete Coupling Beams
with Bundled Diagonal Reinforcement
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ABSTRACT Coupled shear walls are effective lateral force resisting system in which coupling beams link individual walls. For
improving the energy dissipation capacity of coupling beams, diagonal reinforcement details were developed. However, it is difficult
to construct diagonal reinforced coupling beams due to the congestion of reinforcement in the beam. For resolving the problem, this
study developed precast coupling beams with bundled diagonal reinforcement. To reduce the reinforcement congestion, bundled
diagonal reinforcement were placed in the coupling beam. To evaluate the cyclic performance of coupling beams with bundled
diagonal reinforcement, experimental test were conducted. For this purpose, two slender specimens with an aspect ratio of 3.5 were
made and tested. It was observed that the cyclic performance of the coupling beam with bundled diagonal reinforcement was similar
with that of the coupling beam with normal diagonal reinforcement placed according to design code to ACI 318-11.
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Table 1 Mechanical properties of reinforcing bars

Re-bar Diameter Yield stress Tensile stress
(mm) /,(MPa) £.,(MPa)
D13 12.7 506 620
D25 254 482 607

664 | et=Z32|ESE| =% M272 H|65 (2015)

3. MyZT R 24
31 SHS-HH 3N

000 000 00 O 0000 00-00000 Fig.
80 D0000.00000 D000 00000 LVDT
0 000 OO0 00 0000 0000 0000 OO0
000 0@=4/0)00,0000 0000 00000
0 OO0 00 000. 000 00 00 0 0000
00000 0000 00 0000(v), 00000(@,),
0000(v,), 00000(,), 000 00(v), 000
000, 000(wO Table 20 OO0O0O00O. 0000
00 000000 Pan and Moehle (1989)'Y0 000 O
00 00 00-00 00 0000 000000 00
0 00000 230 0000 00 00 000 000
00 00 000 000 0000 00000 0000
0.000000 0000 00 8% 000 00 00

600
500
400
300
200
100

-100

Shear force [kN]
=

-200

2300
i
-400 X //
WA —v,=269kN
-500 0. T, =504kN
P \ I
210 8 -6 -4 2 0 2 4 6 8 10
Drift ratio [%]
(a) SD-3.5
600
500
400
300

200

LA L L L L

100

-100
-200

Shear force [kN]
[=]

7
o

I =
"/

-300 ’
-400 Z%7
AAA
AN
s AW | v=s30N
2501 e i
-600

I I P T I P I |
-12-10 -8 6 4 -2 0 2 4 6 8 10 12

Drift Ratio [%]
(b) BD-3.5

Fig. 7 Hysteretic curve



Table 2 Summary of experiment test result

Specimen v, 0, v, 0, Vi 0, Ductility ratio
P (kN) (%) (kN) (%) (kN) (%) p (=9,/9,)
+) 437 2.0 507 10.1 421 10.1 5.0
SD-3.5
) 469 2.0 504 9.9 348 10.0 5.0
+) 532 1.8 540 10.0 460 10.0 5.7
BD-3.5
) 531 1.9 570 10.0 267 10.0 5.3
Note : V, : yield load (measured), V, : maximum (peak) load (measured), V; : failure load (measured) ¢, : yield drift
(measured)
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