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ABSTRACT  
 

This paper presents the intermediate results of an interdisciplinary research project that aims to 

improve earth materials with biological additives and develop a design and fabrication system for 

prefabricated rammed-earth blocks. In the first phase of the research project, a series of laboratory 

tests are conducted. Earth is stabilized with microorganisms and waste plant additives in order to 

improve its physical and mechanical properties. Within the context of laboratory tests, three plant 

waste-incorporated mixes and three bacteria-incorporated mixes are produced. Bacteria and plant 

wastes are selected considering the goals of the project as being sustainable and harmless to human 

health while supporting various performances such as lightweight blocks or durability issues. The 

physical and mechanical properties such as compressive strength, shrinkage and thermal 

conductivity of the new mixtures are determined. The second phase of the research project covers 

the methods to integrate the developed earth mixes into the factory production system and manage 

a sustainable design-fabrication system for biologically improved rammed earth blocks and panels. 

The production process will be planned in such a way that the least energy is consumed with the 

least damage to the environment. It is planned to carry out a life cycle assessment (LCA) starting 

from the obtaining raw material stage including all additives; transportation of the raw materials to 

the fabrication area, production step of the rammed-earth blocks with the newly proposed material, 

transportation step of the rammed-earth blocks to the construction site, construction stage, usage, 

decomposing or recycling stages of blocks at the end of their useful life. With the LCA, the design-

production process will be examined in terms of having a sustainable workflow and environmental 

factors and effects on human health. 
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