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Shear Behavior of High-Strength Steel Reinforced

Concrete Beams without Stirrups
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Abstract

In these days, High-strength steel prevails throughout the construction fields for the
benefit of structural and economical aspects. But high-strength steel is used by the simple
calculation of flexural capacities for the purpose of reducing flexural reinforcement. So, this
paper is mainly focused on the shear behavior of high-strength steel reinforced concrete
beams without stirrups comparing with normal-strength steel reinforced concrete beams.
Specimens were made and tested with the experimental parameters, such as steel yield
strength, reinforcement ratios and minimum shear reinforcement. The main result was that
not only area but also the yield strength of flexural reinforcement should be considered to
predict the shear capacities of concrete beams. In addition, the experimental results were
simulated by modified compression field theory analysis program, RESPONSE 2000. A good
agreement was achieved between the test results and program analyses.
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Fig. 1 Stress-Strain curves of concrete

Table 1 Mix proportion of concrete

G(kg) Chemical Admixture(kg)

Co‘r?prej;llve W/C | Water | Cement S - Slump Air
strengt? ©) | &k | o (k@) |19 | 25,y | WVeter | High-range water | Super- (cm) | (%)
(kgf/em’) reducer reducing agent plasticizer

400 34 174 512 725 930 - - 7.168 1.024 15 45
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Table 3 Test results of tensile stress of steel

Steel Ty , E; , &y Ou ,
(kgf/em®) | (x10%kgf/cm® | (x10%) | (kgf/cm?
D10 3360 1.802 1.953 4790
3470 1.793 1.935 4830
D16
6000 2.056 2918 7200
D19 3670 1.937 1.895 5060
D22 3510 1.872 1.875 4720
8
DI6)  —-5000(D16)
--3000(D10)  —%-3000(D19)
—¥-3000(D22)
5 10 15 20 25 30 35
Strain(x10°)

Fig. 2 Stress—Strain curves of steels
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Table 4 Variables of test

Name of Span-depth Compressive Tensile strength Existence of Steel ratio .
. . strength of ] . Steel
specimen ratio . of steel (kef/cm) stirrups (%)
concrete (kgf/c)
LRB-2 0.7944 D16 x2
LRB-3 1.1916 D16 x3
D10 x1
LRSF-2 . 1.2837 DI9 2
. _ D16 x1
LRSF-3 30 400 1.9456 D22 <2
HRB-2 0.7944 D16 x2
HRB-3 1.1916 D16 x3
HRMB-2 0.7944 D16 %2
es
HRMB-3 v 1.1916 D16 %3
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Fig. 7 Pictures of test Specimen
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Table 5 Test result

Crackin; Diagonal Ultimate
Specimen | load (t)g crackjig load | load (t) %ﬁ?
o) t @ ®
HRB-2 5.30 795 11.65 68.24
HRB-3 560 9.00 126 71.43
LRB-2 4.10 7.50 943 7953
LRB-3 518 7.70 1167 65.98
LRSF-2 465 9.20 11.76 78.23
LRSF-3 470 11.04 13.44 82.14
HRMB-2 460 9.70 13.3 72.93
HRMB-3 468 12.2 16.64 73.31
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Fig. 10 Steel strength-diagonal cracking load
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Fig. 14 Steel yield strength-shear strength (3 series)
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