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Minimum Cost Design of Reinforced Concrete Beam Using DCOC
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Abstract

This paper describes the application of discretized continuum-type optimality criteria(DCOC) and the development
of optimum design program for the reinforced concrete continuous beams with rectangular cross-section. The cost
of construction as objective function which includes the costs of concrete, reinforcing steel and formwork is
minimized. The design constraints include limits on the maximum deflection, flexural and shear strengths, in
addition to ductility requirements, and upper and lower bounds on design variables as stipulated by the design Code.
Based on Kuhn-Tucker necessary conditions, the optimality criteria are explicitly derived in terms of the design
variables-effective depth, and steel ratio. The self-weight of the beamn is included in the equilibrium equation of the
real system. An iterative procedure and computer program for updating the design variables are developed. Two
numerical examples of reinforced concrete continuous beams are presented to show the applicability and efficiency of
the DCOC-based technique.

Keywords - Discretized continuum-type optimality criteria( DCOC), Kuhn-Tucker necessary conditions, design
constraints, real system
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Table 5 Optimum results of a three span R.C.
beam with different initial values

FAsE]. | 214 | 323 M
2olem) | 57| @ (@) | FRAeT
50.0 4 217,519 194,720 | 3.1816E-02
100.0 4 420,434 194,720 | 3.1815E-02
50.0 10 217,519 181,266 | 4.0945E-02
100.0 10 420,434 181,266 | 4.0945E-02
50.0 50 217,519 175,237 | 4.5411E-02
100.0 50 420,434 175,237 | 4.5414E-02
50.0 100 217,519 174,545 | 4.5653E-02
100.0 100 420,434 174,545 | 4.5653E-02
50.0 200 217,519 174,202 | 4.5848E-02
100.0 200 420,434 174,202 | 4.5848E-02
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Fig. 4 Iteration history of minimum cost design of
a three span R.C. continuous beam

Table 4 Optimum design of a three span R.C. beam

oo | IRERC] | AA7ERC 28 22%(em)

T (cm) (cm) A =] 2
Asl As?2 As3 As4 Asb Asb As7 As8 As9 AslQ

1 50.0 51.81 5.44 8.04 | 10.03 ] 1048 | 1048 | 9.36 6.74 5.44 9.37 | 18.91
Rdl Rdm Rdm Rdm Rdm Rdm Rdm Rdl Rdm Rdm
Asll | Asl2 | Asl3 | Asl4 | Aslb | Asl6 | Asl7 | Asl8 | Asl9 | As20

2 50.0 42.69 24.98 | 10.60 | 4.67 8.88 | 10.70 | 10.70 | 9.88 6.54 6.67 | 18.59
Rmu | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm | Emm | Rmm
As21 | As22 | As23 | As24 | As25 | As26 | As27 | As28 | As29 | As30

3 50.0 37.92 22.19 | 11.58 | 4.34 | 4.69 7.40 8.75 8.75 8.61 7.01 4.07
Rmu | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm | Rmm
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