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Abstract: Brick is one of the most widely used conventional construction materials throughout the world. The production cost
of clay brick is significantly affected by the cost of energy required for firing. The aim of this research is to investigate the
effects of different firing temperatures on the compressive strength (CS), water absorption (WA) and saturation coefficients (SC)
of fired clay bricks produced around Jimma Town and evaluate the effect of firing processes in brick manufacturing on the
properties, color and appearance of the clay brick. During the production process, the effects of different heating rates on
physical and mechanical properties of firing standard bricks were analyzed. In this study, different heating rates were used: slow
heating rate and fast heating rate. Changes in the physical and mechanical properties of the fired clay brick were assessed with
the increase in the firing temperature firing time. The results show that the CS increased with the increase in the firing
temperature. On the contrary, WA and SC of the fired clay bricks decreased with the increase in the firing temperature.
Increment in the duration of firing slightly increases the CS and lowers both the WA and WA of the clay brick. In the study area,
traditional brick producers did not have firing temperature control device or mechanism in the fired clay brick production. The
kiln operator decided the firing temperature and duration. The absence of the device frequently results in the over or under
firing of bricks greatly affecting the engineering properties of this widely used contraction material. Therefore, the traditional
clay brick producers should install the temperature control device on their kiln or at least needs to be trained how to
approximately determine the optimum temperature.
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WA (%) (ES 86: 2001; ASTM 3
700°C 638 A SW 0.76 AB SW
Beda Buna 970°C 652 A SwW 0.68 AB SW
1200°C 8.80 A SW 0.88 AB MW
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Sample site Size of green bricks (cm)  Mean size of air dried bricks (cm) _Firing temperature (°C)  Mean size of fired bricks (cm)
700 22,60 x 10.58 x 5.60
Bada Bu 25x 12x6 232x112x59 970 2280 x 10.54 x 5.34
1200 2262x1026x5.36
700 22,60 x 10.54 x 5.40
Askola 25x12x6 231x114x57 970 2266 x 10.50 x 5.48
1200 22.62 x 10.60 x 5.44
5.
4. 85N
1. Bada Buna
970  1200°C Askola
900 970°C
CS WA WA
2 2
8 CS WA SC
3. 970°C 1200°C
ES 86:2001
CS WA SC
4,
5.

S 3k

[1] Abebe Dinku, A. Z. (2004). Assessments of locally
produced brick’s quality for construction purposes, EACE
Bulletin Volume. 6. No.1.

[2] Abebe Dinku (2002). Construction materials
laboratory manual. AAU Printing Press.

[3] ASTM C67-90. (1996). Standard test method for the
properties of fired clay bricks “Annual Book of American
Society for Testing and Materials”.

[4] Altayework Tadesse (2013). Effects of firing

temperature on physical properties of burnt clay bricks



Hydraulic Engineering and Design, 7k# T2 5i%i1(8)2022,4
ISSN: 2661-3816(Print)

produced around Addis Ababa. Unpublished M.Sc Thesis.
Addis Ababa University.

[5] Brick making enterprises in Hai Duong, H. Y.
(2004). Vertical shaft continuous kiln (VSCK) in brick
making industry, Vietnam's thermology science and
technique institute.

[6] Brick Products Production Share Company. (2013).
Verbal communication with Finance and Administration
Head of Brick Products. Addis Ababa.

[7] British Standard Institution. (1985). British Standard
Specification for clay bricks (BS 3921).

[8] Ethiopian Standards Agency (ESA). (2011). Solid
clay bricks, ES 86:2001, Ethiopian Standard, Second edition
2001-06-27.

[9] Hung Yen, D. N. (2004.). Vertical shaft continuous
kiln (VSCK) in brick making industry, Brick making
enterprises. Vietnam's Thermology Science and Technique
Institute.

[10] Karaman. (2006). Firing temperature and time

influence on clay bricks properties. Journal of Scientific &

@ 8 .
Industrial Research, 154-155.

[11] Mbumbia I D. W. (2000).

characteristics of lateritic soil bricks fired

Performance

at low temperatures. Case study of Cameroon, Const
Build Mat, 121-131.

[12] The ASTM Committee on Standards. (1999).
Annual book of ASTM standards, Volume 04.05, “Standard
specification for building bricks (Solid masonry units made
from clay or shale)”. ASTM C 62-97a.

[13] The Federal Democratic Republic of Ethiopia.
(2004). Central Statistical Authority. Welfare monitoring
survey, analytical report.

[14] Syed Ashraful Alam, (2006). Use of biomass fuels
in the brick-making industries of Sudan: Implications for
deforestation and greenhouse gas emission, Thesis submitted
for M. Sc. Degree in Forest Ecology, University of Helsinki,
Finland.

[15] Solid clay bricks, ES 86:2001 (2001), Ethiopian
Standard, Second edition 2001-06-27.

[16] Ethiopian Standards Agency (ESA), 2011.



