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An Experimental Study on the Shear Capacity of Beams

Won-Young Jang®, Bong-Soo Ko* Hee-Chang Eun®* and IlI-Gyo Suh**

ABSTRACT

The objective of this study is 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 failure 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.

Key Words : support condition. high-strength concrete. shear capacity
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shear bar). N(s,=7cm). W(s.=14cm)
Yield strength of shear bar

© Nt =3500kgf/cm?), H(f4 =3500kef/cm®)
——— Shear span ratio : 2(a/d=2.0). 3(a/d=2.0)
Concrete strength : L (£ =280kgf/cm®),
M( £ =580kgt/cm®). H( £y =680kgf/cm’)

** failure mode : F : flexure failure. F-S : flexure-shear

failure, S : Shear failure
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Fig. 1. Test set-up of specimen.

Table 2. Concrete strength

Design strength Cylinder strength

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

Table 3. Mechanical properties of bars

yield strength  strain at Young s

bar ( kef/cm?) vield(%) modulus
¢ 0 ( kgf/em®)

D10 5.280 0.199 204%10°

D19 4976 0.252 1.95%10°

#10 3.520 0.243 1.9%10°

#10 9.040 0.235 1.97x10°
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Fig. 2. Failure modes.
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Fig. 3. Load-deflection curves.
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Fig. 4. Shear capacity according to concrete strength.
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Fig. 5. Shear strength according to shear bar ratio
and concrete strength.
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of shear bars and concrete strength.
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Fig. 7. Shear capacity according to shear bar ratio.
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Fig. 8 Comparison with the ACI code.
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