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An Application of Hill Climbing Algorithm for Optimal Ratio of
Ground Bottom Ash in Concrete
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Abstract

Hill Climbing Algorithm (HCA) is a heuristic optimization based on the searching style of a hill
climber. HCA is a simple technique and can find the optimum solution. In this study, HCA is applied to
develop for determining the optimum mix proportion of ground bottom ash with different particle sizes
in concrete. Compressive strengths of concrete were determined at the ages of 7, 28, 90, and 180 days.
From the result, the HCA can be used to determine mix proportion of concrete containing ground bottom

ash. Furthermore, it can save time to design the mix proportion of concrete and obtain the minimum cost.
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Chemical composition (%)

Type
Sio, ALO, | Fe,0, | CaO | MgO | K,0 Na,0 | Mn,0, | SO, | LOI"
Portland cement 20.62 5.22 3.10 | 65.00 | 0.91 0.07 0.50 0.76 270 | 113
Ground bottom ash | 46.02 | 22.31 1064 | 11.48 | 347 | 347 0.07 0.07 152 | 2.72

*Loss On Ignition
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Water Binder Ground bottom
w/B Sand Stone B':FA%:CA®
(kg/m°) (kg/m°) ash (%)
0.43 195 454 0 - 50% 628 1024 1:1.38:2.26
0.48 195 406 0 -50% 667 1024 1:1.64:2.52
0.55 195 355 0 - 50% 708 1024 1:1.99:2.88
0.62 195 315 0 - 50% 740 1024 1:2.35:3.25
0.70 195 279 0 - 50% 770 1024 1:2.76:3.67
0.80 195 279 0 - 50% 798 1024 1:3.27:4.20
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Mix proportion of concrete

Cost (Baht/kg)

Portland cement 225
Water 0.01

Coarse aggregate (Stone) 0.25
Fine aggregate (Sand) 0.15

Ground bottom ash (6.3-22.2 micron)

0.005(PS)*-0.235(PS)+3.787
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