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Maximum Shear Reinforcement of RC Beams using High Strength
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ABSTRACT

The ACI 318-05 code requires the maximum amount of shear reinforcement in reinforced
concrete (RC) beams to prevent possible sudden shear failure due to over reinforcement. The
design equations of the maximum amount of shear reinforcement provided by the current four
design codes, ACI 318-05, CSA-04, EC2-02, and JCI-99, differ substantially from one another. The
ACI 318-05, CSA-04, and EC2-02 codes provide an expression for the maximum amount of shear
reinforcement ratio as a function of the concrete compressive strength, but Japanese code does not
take into account the influence of the concrete compressive strength. For high strength concrete,
the maximum amount of shear reinforcement calculated by the EC2-02 and CSA-04 is much
greater than that calculated by the ACI 318-05. This paper presents the effects of shear
reinforcement ratio and compressive strength of concrete on the maximum shear reinforcement in
reinforced concrete beams. Ten RC beams having various shear reinforcement ratio were tested.
Although the test beams were designed to have much more amount of shear reinforcement than
that required in the ACI 318-05 code, all beams failed due to web concrete crushing after the

stirrups reached the yield strain.
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Fig.1 Maximum amount of shear reinforcement

vs. compressive strength of concrete
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Table 1-Specification of specimens and material properties.
Longltudlnal Shear steel bars Prax
Lo tensile bars
Beams B f :
I S Pr f ACI _ _
(MPa) | p, (%) v ' Y C%f EC22 Ol 1cr-99
(MPa) | (mm) (%) (MPa) 318-05
F60-1 63.0 2.55 1068 250 0.507 508 1.042 2628 | 2.454 | 1.200
G _ | F60-2 63.0 2.55 1068 120 1.056 508 1.042 2628 | 2.454 | 1.200
?ég) F60-3 63.0 3.82 1068 90 1.408 508 1.042 2628 | 2.454 | 1.200
F60-4 63.0 554 1068 65 1.949 508 1.042 2628 | 2.454 | 1.200
F60-5 63.0 554 1068 50 2534 508 1.042 2628 | 2454 | 1.200
F80-1 84.6 2.55 1068 130 0.975 508 1.207 3572 | 3.295 | 1.200
Gr _ | F80-2 84.6 3.82 1068 85 1.491 508 1.207 3572 | 3.295 | 1.200
F";(? F80-3 | 846 | 510 | 1068 | 63 | 2011 | 508 1207 | 3572 | 3295 | 1.200
F80-4 84.6 554 1068 50 2534 508 1.207 3572 | 3.295 | 1.200
F80-5 84.6 6.92 1068 42 3.017 508 1.207 3572 | 3.295 | 1.200
oA71A, pp FAGADH, fo FAFADY FRAE, st AvngAD 144, p i AvngRTH, f, = AvngAD
Bl
1,800
(Unit:mm) 144 756 | @85 | 144

D E T

8 \u ] /JI l @f
Nut
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Eg LS_S" Steel strain gage Eﬂ % Lg" HQ
F80-2 Beam section of F80-2

Fig. 2 Dimensions and reinforcement of test beam F80-2.
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Fig. 3 Load vs. deflection curves of tested beams
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