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Design of Economical Steel Ratio in RC Flexural Members

ABSTRACT

This paper is on a practical method for determination of the economical steel ratio in RC flexural members with an equal safety factor.
The cost functions of each material and labor are considered to construct the cost function. Then, an equation for determination of the
economical flexure steel ratio with the lowest construction cost were proposed. It was found that a relevant steel ratio is recommended
to be 0.65~1.0% for designing singly reinforced rectangular beam.
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Table 2. Regression Analysis by Material Combination

) Economical Steel Ratio p, (%)
Spec. | [, (MPa)| f, (MPa) Cost Function f(p) (Won)
‘ Calculated Estimated Proposed
21 300 125808 - 4871283p + 313458529p" - 5267035067 0.99 1.10
, 24 300 122990 - 4117102p + 248495639p" - 3758071943 p° 0.96 1.10
P /0” 24 350 122039 - 5785083p + 387235141p" - 7127798196p° 0.99 1.10 1.00
27 350 119404 - 4995147p +313435673p" - 5241638236p° 0.96 1.10
27 400 118807 - 6580684p + 459469757p" - 9130009559p° 1.00 1.04
21 300 130029 - 3732259p + 287969662p" - 4872769772p° 0.78 0.82
, 24 300 127371 - 3029225p + 226404146p" - 3453910787p° 0.83 0.82
’ 0/ ;’ 24 350 125737 - 4676066p + 359508744p" - 6662298468p’ 0.79 0.85 0.77
27 350 123253 - 3934139p + 289240227p" - 4876680988p’ 0.74 0.87
27 400 122129 - 5504059p + 430293869p" - 8609401169p° 0.82 0.86
21 300 132841 - 2972630p + 270957279p" - 4609497161 p° 0.67 0.66
/ 24 300 130291 - 2303762p +211664284p” - 3250955841 p° 0.71 0.64
’ 0/ g’ 24 350 128204 - 3937136p + 341053030p” - 6352585784p° 0.69 0.72 0.67
27 350 125819 - 3226587p +273097505p" - 4633169290p° 0.74 0.72
27 400 124343 - 4786170p + 410840827p” - 8262549822p° 0.72 0.75
21 300 135657 - 2213701p + 253990847p" - 4347155517p° 0.57 0.50
/ 24 300 133213 - 1578738p + 196946996p” - 3048311729p° 0.59 045
’ 0/ ;’ 24 350 130671 - 3198353p +322609387p” - 6043112263p 0.60 0.60 0.59
27 350 128383 - 2518843p + 256942305p” - 43894060450’ 0.63 0.57
27 400 126558 - 4068769p +391429920p7 - 79166717570’ 0.63 0.65
p=Tensile steel ratio, p’ = Compressive steel ratio
E= = wet @t 2jolrh wo) vERA] AR E
FEAEo] ke RC FATH o] T FEE FAp & ’E" - fu=27MPa
o] 2 s vARE gl BAple] FaRiap) Uk z =400 MPa
web @ Aol SRR TS AR SARAS 1o g[Sy Forbar]
Table 23} o] T, ofnf Hz: FAWI} 22 FH=w) B Ap,;
(pogy) = B4 B4 £ (p) =00 I3 AIarech = -

Table 29] 22 3 7k, A AL} B7RLA oJ Zosf |
2977} 98%2] MRS 21 Slom, Fig. 67 0] 15 s | poy -2
2] Z71ol] ek HAHm)} 2Askdan o) 2RE H2) B 3 I 5 14 %
2 Eq. (73 2ol ARk C .o
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