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ABSTRACT

The current Korean Concrete Design Code(KCI Code) requires the minimum and maximum content of shear
reinforcement for RC beams in order to prevent brittle and noneconomic design. However, the required content of the
steel reinforcement in KCI Code is quite different to those of the other design codes such as fib—code, Canadian Code,
and Japanese Code. Furthermore, since the evaluation equations of the minimum and maximum shear reinforcement
for the current KCI Code were based on the experimental results, the equations can not be used for the RC members
beyond the experimental application limits. The concrete tensile strength, shear stress, crack inclination, strain
perpendicular to the crack, and shear span ratio are strongly related to the lower and upper limits of shear
reinforcement. In this research, an evaluation equation for the minimum content of shear reinforcement is theoretical
proposed from the Navier's three principals of the mechanics of materials.
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Table 1 Comparisons of current design codes about
minimum shear reinforcement ratio

Code Minimum shear reinforcement
. _ Vie o 0.35
ACI 318-02 w = 0.063 fy > fy (MPa)
_ o Vi
COA | Omin =0067FF (g
v _Jo (L)
FIB-90 0 min = 5 fy
AIJ-91 0 min = 0.002
_0.35
O min = 7, (fx<69MPa)
KCI-99 _ Q( 0.35 )
© min 35 7, ),
(4 =>69MPa)

Note: © min = minimum shear reinforcement ratio,
f y= vield stress of shear reinforcement,
f ck= compressive strength of concrete, In FIB-90 code,

fo,=1.4 (f,/10)?%3
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Fig. 2 Minimum shear reinforcement ratio vs.
compressive strength of concrete calcula—
ted by the current design codes
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Fig. 3 Truss model and stress states of section
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