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ABSTRACT

Nowadays, because of global warming and its consequences, low-carbon
materials such as clay and low-carbon cement are becoming more popular.
Hence, they may be able to play a significant role in reducing greenhouse gas
emissions. In this study, the fresh state, mechanical properties, microstructure,
and life cycle analysis of self-compacting earth concrete were investigated to
evaluate its potential utilization in both structural and non-structural
components. Three types of clay were substituted with cement as a paste to
determine the best type of clay for concrete production. According to earth
concrete design mixtures, clay is substituted for cement in amounts of 50%, 60%,
70%, 80% and 100%. It can be concluded from these results that compressive
strength decreased as clay content increased. However, this trend did not remain
constant throughout the curing process. According to the stress-strain results,
earth concretes that contain a high percentage of clay are more tolerable strain
and have a lower modulus of elasticity and toughness. Ultrasonic results
classified self-compacting earth concrete mixtures according to quality.
Following that, based on a regression analysis result, a formula was developed to
calculate  compressive  strength using non-destructive ultrasonic data.
Microstructure tests, such as thermogravimetry and FESEM, confirm the
mechanical strength results and show that clay content was the main reason for
the cracks and holes. Finally, the life cycle analysis indicated that earth concrete
decreased CO; emissions by 33% and 88% in structural and non-structural
design mixtures, respectively.
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Field emission scanning electron microscopy
3 . . .
Thermogravimetric analysis

4 Life Safety analysis
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3 The Unified Soil Classification System

6 X-ray diffraction
7 American Society for Testing and Materials
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8 Ultrasonic pulse velocity
o Field emission scanning electron microscopy -Energy Dispersive X-ray

10 Thermo-gravimetric analysis
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