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The Mechanism of Load Resistance and Deformability
of Reinforced Concrete Coupling Beams
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ABSTRACT >> An experimental investigation on the behavior of reinforced concrete coupling beams is presented. The test
variables are the span-to-depth ratio, the ratio of flexural reinforcements and the ratio of shear rebars. The distribution of arch action
and truss action which compose the mechanism of shear resistance is discussed. The increase of plastic deformation after yielding
transforms the shear transfer by arch action into by truss action. This study proposes the deformation model for reinforced concrete
coupling beams considering the bond slip of flexural reinforcement. The strain distribution model of shear reinforcements and
flexural reinforcements based on test results is presented. The yielding of flexural reinforcements determines yielding states and
the ultimate states of reinforced concrete coupling beam are defined as the ultimate compressive strain of struts and the degradation
of compressive strength due to principal tensile strain of struts. The flexural-shear failure mechanism determines the ultimate state
of RC coupling beams. It is expected that this model can be applied to displacement-based design methods.

Key words R/C coupling beams, shear strength, bond-slip, crack width, yield deformation, ultimate deformation, displacement-based
design
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Concrete Rebars
Compressive Yield Tensile
Strength Types Strength Strength
(MPa) (MPa) (MPa)
D55 516.4 636.61
Dio0 519.62 610.72
D13 510.23 607.83
28.68
Dl6 475.14 679.84
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D25 460.68 650.23
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(E 2) AlgH He

S Depth Width S Flexural Shear Horizontal
. pan i pan .
Coupling Beams ratio ratio ratio | Loading
mm) mm mm /Depth
( (mm) (mm) p rebar %) rebar %) rebar %)
01IMCB16SMM 480 1.67 2-D16 1.19 8-D10 1.05 4-D10 0.47
02MCB13SMM 600 1.33 2-D16 0.94 8-D10 1.05 4-D10 0.37
03MCB20SMM 400 2.00 2-D16 1.45 8-Di0 1.05 4-D10 0.57
04MCB16MMM 2-D22 2.25 8-D10 1.05 4-D10 0.47
05MCB16LMM 2-D25 291 8-D10 1.05 4-D10 0.47
—_———— 800 150 M
06MCB16SSM 2-D16 1.19 8-D5.5 0.32 4-DI10 0.47
07MCB16SLM 480 1.67 2-D16 1.19 8-D13 1.77 4-D10 0.47
08MCB16SHM 2-Di16 1.19 8-D10 1.05 2-D13 0.39
0SMCB16SNM 2-D16 1.19 - - 4-D10 047
10MCB16SMN 2 -D16 1.19 8-D10 1.05 - -
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dw _ Ao (o p (10-1) €, = c0t°0 (g, 4, +0.002) —0.00 (13)
de? A, E 1-p
dw _ 4o 1+ E » ) (102) Atz o)A AERY] 4% HFES -0.0022 A5}
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=125 ©u=3 u="6
Conventional 035ET 0.20E1 Er 0.70L1 0.40E7
reinforced beams : 1+3(hy/1, ) 1+5(R/1,)? 1+8(h,/1,)? 1+8(ky/1,)?
L3
Deformation of R/C coupling beams : 4, = W v,
(i 4) Hln ¥ #Z
Yield displacement A, (mm) Ultimate strength V, (mm) Ultimate displacement A, (mm)
Specimen Proposed Proposed ACI CSA | NZS Proposed
Test | Proposed fest Test | Proposed fost Test 31802 | A23-3 | 3101 Proposed Jest
0IMCB16SMM | 7.92 6.51 0.82 247.04 250.10 1.01 27.51 1.24 4.52 422 18.20 0.66
02MCBI13SMM | 800 | 7.18 0.90 | 34357 | 330.12 096 |2363] 234 | 717 | 7.18 | 1642 0.69
03MCB20SMM | 9.95 5.14 0.52 218.63 205.01 0.94 22.59 0.44 2.05 242 20.35 0.90
07MCB16SLM | 9.24 6.32 0.68 259.54 260.42 1.00 26.33 1.05 | 3.84 4.19 20.54 0.78
08MCB16SHM | 10.49 5.78 0.55 244 .48 240.27 0.98 20.43 1.03 3.75 3.87 18.21 0.89
IOMCBI16SMN | 7.12 4.54 0.64 213.38 211.24 0.99 32.93 0.89 3.25 3.54 23.08 0.70
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