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An Experimental Study on the Shear Capacity of

Reinforced Concrete Beams
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Summary

The objective of this study i1s to describe the shear behavior of
reinforced concrete beams. Twenty—four specimens were tested with
the variables of concrete strength, the strength and spacing of shear
bars, and support conditions. The specimens without the shear
reinforcement bars showed the shear faillure with the abrupt
deterioration of shear capacity. The ones with the shear bars exhibited
the enhanced capacity with the yielding of longitudinal bars or crushing
of compressive concrete. It was observed that the specimens had an
flexural effect. Also, the specimens with the continued support condition
showed more flexural and shear capacity than the ones with the simple

supports, and it was shown that the results satisfied the ACI code.
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Table 1 Summary of specimens and test results

T et eode (Vohre/ (Vi) (Mo)reo/ (M) fail
specimen n o
(tonf) M, ACI ACI mode
(tonf)
L2NOO 10.9 5.31 9.519 2.05 0.58 S
L2LNO 18.92 23.53 9.519 0.80 1.01 F-S
L2LWO 17.84 15.32 9.519 1.16 0.96 F-S
L2HWO 18.05 23.53 9.519 0.77 0.97 S
L2NOT 1591 5.31 9.519 3.00 0.85 S
L2LNT 25.63 23.53 9.519 1.09 1.37 F
L2LWT 24.43 15.32 9.519 1.60 1.31 F-S
L2HWT 235 23.53 9.519 1.00 1.26 S
M2NOO 14.52 7.18 10.646 2.02 0.70 S
M2LNO 22.36 27.20 10.646 0.82 1.07 F-S
M2LWO 22.71 17.19 10.646 1.32 1.09 F-S
M2HWO 24.58 29.70 10.646 0.83 1.18 S
M2NOT 19.99 7.18 10.646 2.78 0.96 S
M2LNT 29.03 27.20 10.646 1.07 1.39 F
M2LWT 27.1 17.19 10.646 1.58 1.30 F
M2HWT 24.75 29.70 10.646 0.83 1.19 S
H2NOO 15.68 7.66 10.795 2.05 0.74 S
H2L.NO 24.83 27.68 10.795 0.90 1.17 F-S
H2LWO 24.8 17.67 10.795 1.40 1.17 F-S
H2HWO 24.23 30.18 10.795 0.80 1.14 S
H2NOT 21.33 7.66 10.795 2.78 1.01 S
H2LNT 27.44 27.68 10.795 0.99 1.30 F
H2LWT 27.17 17.67 10.795 1.54 1.28 F
H2HWT 26.27 30.18 10.795 0.87 1.24 F-S
*L2NOO
L Support condition
: O(simple), T(Continue)
—  Spacing of shear bar : O(without
shear bar), N(s,=7cm), W(s,=14cm)
— Yield strength of shear bar
: N(f,4=3500kgf/cm?), H(f»=9000kgf/cm?)
——— Shear span ratio : 2(a/d=2.0), 3(a/d=3.0)
Concrete strength : L(fx=280kgf/cm?),
M (f4=580kgf/cm?), H(fs=680kgf/cm®)
wxk failure mode : F ! flexure failure, F-S @ flexure-shear failure, S : Shear
failure
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Table 2 Concrete strength

Design strength Cylinder strength

(kgf/cm®) (kgf/cm?)
210 284.2
400 585
600 679.6

Table 3 Mechanical properties of bars

b V0 srengh st i

( kgf/cm?)
D10 5,280 0.199 2.04x10°
D19 4,976 0.252 1.95x10°
#10 3,520 0.243 1.9x10°
#10 9,040 0.235 1.97x10°
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(b) L2LWT
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(c) H2ZNOO

(d) H2LWO
Fig. 19 Failure modes
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