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Optimum Design of Reinforced Concrete Beams Using

Heuristic Algorithm for Material Size Selection
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Abstract

This research investigates the optimum design of reinforced concrete beams using Heuristic
Algorithm for Material Size Selection (HAMSS). This algorithm was first developed to used in the
optimum design of steel structures. It was found that HAMSS can be used to select the optimum material
size and quickly converge to answer. In this study, HAMSS was improved to optimize the selection of
reinforced concrete beam section. The total material cost and labor cost of the beams were calculated.
Then the efficiency of the HAMSS was compared with those of classical method and Hill Climbing
Algorithm (HCA). From the study, the HAMSS can be applied to optimum selection of reinforced
concrete beams and it gave the lower cost than that of the classical method and similar to the HCA method
but its number of cycles and computation time is less than that of the one.

Keywords : Optimization, Reinforced concrete beam, Heuristic Algorithm
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Example 1 2 3

Length of beam (m) 5.0 6.0 7.0
DL (kg/m) 1,600 | 1,850 | 1,600
LL (kg/m) 475 | 1,150 | 500
f', (kso) 210 | 240 | 240
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Ex.1 Ex.2 Ex.3
Detail
Classical HCA HAMSS | Classical HCA HAMSS Classical HCA HAMSS
Section beam
20:40 15:40 15:40 20:60 20:50 20:50 20:50 20:50 20:50
b:h(cm)
Top
2-DB20 | 2-DB12 | 2-DBI12 | 2-DB20 2-DB12 2-DB12 2-DB20 2-DB12 2-DB12
reinforcement
2-DB20 2-DB20 2-DB20 3-DB20 3-DB20 3-DB20
Bottom
3-DB20 | 2-DB25 | 2-DB25 | 3-DB20 | +1-DB16 | +1-DBI16 2-DB20 2-DB20 2-DB20
reinforcement
3-DB16 3-DB16
RB6 RB6 RB6 RB6 RB6 RB6 RB6 RB6 RB6
Stirrup
@0.15m | @0.15m | @0.15m | @0.15m | @0.15m @0.15m @0.20m | @0.20m | @0.20m
Total cost
5,730 4,893 4,893 9,739 8,458 8,458 11,232 9,441 9,441
(baht)
Difference
- 17.10 17.10 - 15.15 15.15 - 18.98 18.98
cost (%)
Time used (s) - 6.38 2.69 - 7.24 2.80 - 11.31 3.74
Number of
- 4,438 142 - 8,390 184 - 14,337 168
analyses
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