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ABSTRACT

To prevent the shear failure that occurs abruptly with no sufficient warning, the minimum amount of shear
reinforcement should be provided to reinforced concrete(RC) beams. The minimum amount of shear reinforcement
of RC beams is influenced by not only compressive strength of concrete but also shear span—to—depth ratio and
ratio of tensile longitudinal reinforcement. In this paper, 14 RC beams were tested in order to observe the
influences of shear span—to-depth ratio, ratio of tensile longitudinal reinforcement, and compressive strength of
concrete.

The test results indicated that the rate of shear strength to the diagonal cracking strength of RC beams with
the same amount of shear reinforcement increased as the ratio of tensile longitudinal reinforcement increased, while
it decreased as the shear span-to—depth ratio increased. The observed test results were compared with the
calculated resuits by the current ACI 318-02 Building Code and the proposed equation.

Keywords : minimum shear reinforcement ratio, reinforced concrete beams, tensile longitudinal reinforcement ratio,
shear span-to-depth ratio
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Table 1 Comparison of minimum shear
reinforcement requirements

Code Minimum shear reinforcement
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o and £, in the equations of ACI 318-02, CSA-94,
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Fig. 1 Stress states of elements®
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Table 2 Specification of specimens and material

properties
Bearn (N{EIZ) ) (N{éyai) T e <1\{f>ya> /4| om)
L1-A| 408 | 1.79 | 525 - 0 215 3 410
L2-A| 408 | 3.21 | 525 - 0 215 3 400
L3-A| 408 | 476 | 525 - 0 215 3 385
L1-B| 408 | 1.79 | 525 80 10.175] 215 3 410
L2-B| 408 | 3.21 | 525 80 10.175] 215 3 400
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S3-A| 408 |224| 55 | - | 0 | 215 | 3 | 410
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Table 3 Test results of RC beams

Beams Py gouge | Poy—rvor P, &N | PaN) | &, mm)| & . (mm) P guuge | Po—rvor P, 2 max

(kN) (kN) P, P, P, A,
L1-A - - 385 - 4.16 - - -
L2-A - - 441 - 3.67 - - - -
L3-A - - 442 - 3.0 - - - -
L1-B 348 365 - 428 - 7.58 0.90 0.95 1.11 1.82
L2-B 461 443 - 509 - 6.40 1.05 1.01 1.15 1.74
L3-B 531 498 - 633 - 11.95 1.20 1.13 1.43 3.98
S2-A - - 387 - 1.50 - - - - -
S3-A - - 354 - 3.67 - - - - -
S4-A - - 334 - 7.15 - - - - -
S2-B 441 467 - 697 - 442 1.14 1.21 1.80 2.9
S3-B 408 421 - 443 - 8.40 1.15 1.19 1.25 2.29
S4-B 404 408 - 462 - 15.70 1.21 1.22 1.38 2.20
Cl-A - - 321 - 3.05 - - - - -
C1-B 370 370 - 408 - 5.50 1.15 1.15 1.27 1.80
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