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Application of DCOC for Minimum Cost Design of Reinforced Concrete

Continuous Beam
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Chung, Hoon Cho, Hong-Dong Han, Sang-Hoon
ABSTRACT

This paper describes the application of discretized continuum-~type optimality criteria (DCOC) for the
reinforced concrete continuous beams. The cost of construction as objective function which includes the
costs of concrete, reinforced steel, formwork is minimized. The design constraints include limits on the
maximum deflection in a given span, on bending and shear strengths, optimality criteria is given based
on the well known Kuhn-Tucker necessary conditions, followed by an iterative procedure for designs
when the design variables are the depth and the steel ratio. The self-weight of the beam is included in
the equilibrium equation of the real system. Two numerical examples of reinforced concrete continuous
beams with rectangular cross-section are solved to show the applicability and efficiency for the
DCOC-based technique
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Table 1. Material properties and cost data
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Table 2. Design of simple beam
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Table 3. Minimum cost design of a simple beam of variable depth using DCOC
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30.0 3.1280E-03 5.4940E-03 1.5306E-02 D-M 22
5.0 5.0032E-03 5.4940E-03 * 1.5306E-02 "D-M 2
80.0 7.8145E-03 5.4940E-03 1.5306E-02 D-M 21
100.0 9.6888E-03 54940E-03 | 15306E-02 D-M 21
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Fig 1. A three-span beam (a) geometry and service loading; (b) SF.D.(kg) for optimum design;
(c) BM.D.(kg - cm) for optimum design; (d) optimal distribution of the depth and the steel area

Table 4. Design of continuous beam

7 [z7)%o) | SE 0| A8 FZ%em)

2| (cm) {cm) g4 A%
As Ag As A As As Agt Ag As Asio

1 300 40.37 4.24 6.19 745 745 735 588 4,24 586 | 1314 | 2363
ML MM MMM M-M|M-M|M-M| M-L | M-M | M-M | M-U
A Agz | Az | Aag | Aas | Aas | Aar | Aas | Aas | A

2 300 5558 | 1624 | 584 | 876 | 1455 | 1927 | 1927 | 1529 | 1014 | 584 | 1160
DM |DL{DM|D-M|DM|D-M|DM|DM| DL | D-M
Ax | A | A | Au | Ass | A | Ao | As | Am | A

3 30.0 35.63 2085 | 1203 | 585 3.74 4.16 547 5.68 5.68 4.80 374
M-U M-M{M-M{M-L I M-M | M-M | M-M | M-M | M-M | M-L
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Fig 2. Optimum distribution of the steel area
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