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Shear Behavior of R.C. Beams according to Increase
of Concrete Compressive Strength
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Abstract

This paper presents the shear behavior in reinforced normal, medium and high-strength con-
crete beams due to the increase of concrete compressive strength, Twelve shear tests were con-
ducted on full-scale beam specimens having concrete compressive strengths of 360, 670 and
870kg /cm?. Different amounts of shear reinforcement as a variable were investigated according
to ACI 318-89. The shear responses are discussed 1n terms of the shear capacity, the ductility
and the reserved strength. The prediction and comparison with the test results are also
presented.

Keywords : beams(supports), shear strength, reserved strength, ductility, stirrups, shear
strain, high-strength concrete, ACI 318-8G
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SECTION Aa INSTRUMENTATION

Fig. 1 Details of beam specimens and instrumentation
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Table 1 Details of beam specimens

Concrete Shear reinforcement

Beam | compressive i .
specimens stvringth Size A‘,f),//b‘,is Spacing

(kg /cm?) tkg /em?) - (em)
No o | 0.0
N1 f » D8 35 32.5
N2 I D95 3.5 46.5
N-3 DY.5 5.0 32.5
MO - 0.0
M-] 670 Da 3.5 32.5
M2 D95 5.0 325
M-3 ;D95 7.0 23.0
Ho o - 0.0 -
H-1 ) Dg 3.5 32.5
H-2 | 870 DY.5 6.0 27.0
H-3 J} D9.5 10.0 16.0
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Table 2 Composition and properties of the three

concretes

Concrete N-series |M-series | H-series
Cement, kg /m? 35 | 400 | s
Water, L /m3 160 140 125
Sand, kg /m? 790 870 800
Coarse aggregate, kg /m3 1040 9%0 | 1050
Water reducing agent, mL /m? 1110 - 650
Air entraining agent, mL /m3 200 - -
Superplasticizer, L /m3 - 11 18
Water /cement ratio I045 | 030 0.24
Coarse aggregate size, mm 5to20 | 5to10 | 5to 10
Slump, mm 115 165 200
Airr, % 6.0 1.5 25
Density, kg /m’ BU5 | AT0 | 2495

% Blended Cement containing 7—8% of silica fume
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Fig. 2 Typical stress-strain responses of normal, medium
and high-strength concrete
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Fig. 3 Typical stress-strain responses of reinforcments
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Table 3 Comparison of predicted*and experimental

results
Measured ACI 318-89 predictions
Bgam ultimate shear
specimens V.. (ton) Vacn (ton) | Vi /Vae
N-0 24.9 24.61 1.01
N-1 45.71 33.21 1.38
N-2 36.25 33.21* 1.09
N-3 48.26 36.39 1.33
M-0 29.58 33.58 0.88
M-1 40.48 42.18 0.96
M-2 55.16 45.86 1.20
M-3 68.94 50.77 1.36
H-0 32.69 34.32 0.95
H-1 48.26 42.92 1.12
H-2 59.83 49.06 1.22
H-3 77.84 62.82 1.24

* Not justified due to violating ACI max. spacing limit
(s<d/2)
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Fig. 5 Shear force vs. shear strain of beam specimens
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Table 4 Summary of reserved shear strengths and

indices
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