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Increasing productivity of clay brick forming to build a clay house

using compressive forming equipment
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Abstract
Doi Pu Muen Community, Fang District, Chiang Mai Province, is located on the edge of Thailand where the
electricity is produced from solar cells and hydropower. Building a clay house was developed and planed for staying and
supporting the tourists. The process of clay lumps production with dimensions of 20 centimeters wide, 35 centimeters

long, and 12 centimeters high is currently using the method of compacting the soil mixed with rice husks into the wood
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form, which takes an average of 150 seconds per lump. The average waiting time for drying the clay lumps is 30 days
and the labor cost of 1.56 baht per lump which causes to delay of clay house construction problem. According to those
problems, the researchers designed and built a compression molding kit that was able to increase molding efficiency
with an average compression time of 84 seconds per lump, 44% reduction, using the average drying time of 18 days, or
40% reduction, labor cost 0.88 baht per piece or 44% reduction, the density and water absorption values were not
much different. The analysis of the optimum soil mix ratio using the mixed experimental design technique. The soil ratio
was 75% and the rice husk ratio was 25% or equal to 12 kg of soil weight, 4 kg of rice husk, using 3 kg of water for mix
clay extrusion of one lump which was the appropriate ratio. Totally, the cost of compressive forming equipment was 13,500

baht while the benefit of investment is 136 baht per day, so that we can calculate the payback period of 3.30 months.

Keywords: clay brick forming, clay house, mixed experimental design
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Figure 2 Clay pressing by hand method.
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Figure 4 Compressive forming equipment.
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(d) rock lever set

(e) open brick cover (f) push lever to lift clay brick

Figure 5 How to use compressive forming equipment.
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Table 2 Runs of experiment and results.

run order Y%clay Y%husk rank
1 0.62 0.38 4
2 0.50 0.50 2
3 1.00 0.00 1
4 0.50 0.50 2
5 0.75 0.25 5
6 0.50 0.50 2
7 0.75 0.25 5
8 1.00 0.00 2
9 1.00 0.00 1
10 0.75 0.25 5
11 0.50 0.50 1
12 0.62 0.38 3
13 0.75 0.25 4
14 0.62 0.38 4
15 0.88 0.12 3
16 0.88 0.12 3
17 0.62 0.38 4
18 0.88 0.12 4
19 0.88 0.12 3
20 1.00 0.00 1
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Table 3 Regression for mixtures and model summary.

term Coef SE Coef T-value P-value VIF
clay 1150  0.24 ’ " 263
husk -21.65 2.40 40.49
clay * husk 48.00 4.42 10.85 0.00 48.14
model summary

S R-sqg R-sq(adj) PRESS R-sq(pred)
0.52 87.69% 86.24% 6.29 82.98%
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source DF Seq SS Adj SS Adj MS F-value P-value
regression 2 32.40 32.40 16.20 60.53 0.00
linear 1 0.90 26.14 26.14 97.67 0.00
quadratic 1 31.50 31.50 31.50 117.69 0.00
clay*husk 1 31.50 31.50 31.50 117.69 0.00
residual error 17 4.55 4.55 0.27
lack-of-fit 2 0.80 0.80 0.40 1.60 0.24
pure error 15 3.75 3.75 0.25
total 19 36.95
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Figure 7 Response optimization.
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