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RESUMO

A caracterizagdo dos materiais empregados na fabricagdo de tijolos de solo-cimento € uma etapa essencial
para garantir a qualidade e o desempenho do produto final. Os ensaios foram conduzidos no laboratério de
solos do Centro de Tecnologia Engenharia e Arquitetura (CTEA) da Universidade Tiradentes, envolvendo a
coleta, andlise granulométrica, determinacdo de umidade natural, uso de cimento Portland composto e
incorporagéo de Residuos de Construgdo e Demoligdo (RCD). O solo utilizado foi coletado em Itabaiana-SE,
seguindo a NBR 9604 (ABNT, 2016), que normatiza a retirada de amostras deformadas e indeformadas. A
andlise granulométrica, conduzida segundo a NBR 7181 (ABNT, 2016), indicou predominancia de areia
média e silte+argila, classificando o material como areia silto-argilosa. Esses resultados atendem aos
parametros recomendados pela ABCP (1996), que orienta a produgao de tijolos ecoldgicos a partir de solos
com 50 a 90% de areia e 10 a 50% de silte e argila. O teor de umidade natural, determinado pelo método da
estufa conforme a NBR 6457 (ABNT, 2016), mostrou-se consistente, com valores médios em torno de 20%.
O calculo do desvio padréo evidenciou maior uniformidade nos tijolos com 5% de RCD, indicando
desempenho mais previsivel em termos de absor¢ao hidrica. Ja os tijolos com 10% de RCD apresentaram
maior variabilidade, o que requer atengdo em analises futuras. O cimento Portland composto CP |I-F32 foi
utilizado por apresentar composicao adequada para aplicagdes nao estruturais, garantindo resisténcia e
durabilidade em contextos sem elevada agressividade ambiental. Quanto ao RCD, apds separagéo e
britagem, os residuos foram incorporados nas proporgoes de 5% e 10% em relagdo a massa do solo. A
producdo dos tijolos seguiu as normas NBR 8491 (requisitos), NBR 8492 (ensaios dimensionais e
mecanicos) e NBR 10833 (processo de fabricacédo). As andlises fisicas demonstraram que todos os grupos
de tijolos atenderam as tolerancias dimensionais exigidas. Os ensaios de compressédo simples indicaram
que a adigdo de 10% de RCD resultou em maior resisténcia média (0,63 MPa) em comparagdo com os
grupos de 0% e 5% de RCD, ainda que todos os valores permanegam abaixo do minimo exigido pela NBR
8492 para uso estrutural. Nos ensaios de absorgéo, observou-se leve aumento da umidade nos tijolos com
RCD, possivelmente associado a maior porosidade do material reciclado. A analise quimica por MEV/EDS
revelou a presenga predominante de oxigénio, calcio, silicio, aluminio e ferro, compativel com a composigao
tipica de solos argilosos e do cimento Portland. Essas caracteristicas reforcam o potencial do material para
aplicagbes sustentaveis, desde que observados limites técnicos. Assim, a incorporagao de RCD em tijolos
de solo-cimento apresenta vantagens ambientais e pode contribuir para maior uniformidade dimensional e
resisténcia mecénica, embora ajustes na dosagem e no controle de qualidade sejam necessarios para
alcangar padroes normativos.
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ABSTRACT

The characterization of the materials used in the manufacture of soil-cement bricks is an essential
step to ensure the quality and performance of the final product. The tests were conducted in the
soil laboratory of the Center for Engineering and Architecture Technology (CTEA) at Tiradentes
University, involving collection, granulometric analysis, determination of natural moisture content,
use of Portland cement blend, and incorporation of construction and demolition waste (CDW). The
soil used was collected in ltabaiana, Sergipe, in accordance with NBR 9604 (ABNT, 2016), which
regulates the collection of disturbed and undisturbed samples. The granulometric analysis,
conducted according to NBR 7181 (ABNT, 2016), indicated a predominance of medium sand and
silt+clay, classifying the material as silty-clayey sand. These results meet the parameters
recommended by ABCP (1996), which guides the production of ecological bricks from soils
containing 50 to 90% sand and 10 to 50% silt and clay. The natural moisture content, determined
by the oven method according to NBR 6457 (ABNT, 2016), was consistent, with average values
around 20%. Calculation of the standard deviation revealed greater uniformity in the bricks with 5%
CDW, indicating more predictable performance in terms of water absorption. Bricks with 10%
CDW, however, showed greater variability, which requires attention in future analyses. Portland
cement CP 1I-F32 was used because it has a suitable composition for non-structural applications,
ensuring strength and durability in environments without high environmental impact. Regarding the
CDW, after separation and crushing, the waste was incorporated at proportions of 5% and 10%
relative to the soil mass. The bricks were produced in accordance with NBR 8491 (requirements),
NBR 8492 (dimensional and mechanical tests), and NBR 10833 (manufacturing process). Physical
analyses demonstrated that all brick groups met the required dimensional tolerances. Simple
compression tests indicated that the addition of 10% CDW resulted in higher average strength
(0.63 MPa) compared to the 0% and 5% CDW groups, although all values remained below the
minimum required by NBR 8492 for structural use. Absorption tests revealed a slight increase in
moisture content in the bricks containing CDW, possibly associated with the greater porosity of the
recycled material. Chemical analysis by SEM/EDS revealed the predominant presence of oxygen,
calcium, silicon, aluminum, and iron, consistent with the typical composition of clayey soils and
Portland cement. These characteristics reinforce the material's potential for sustainable
applications, provided technical limits are observed. Thus, the incorporation of CDW into
soil-cement bricks presents environmental advantages and can contribute to greater dimensional
uniformity and mechanical strength, although adjustments in dosage and quality control are
necessary to achieve regulatory standards.
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