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ABSTRACT

Clearly, with increased awareness of global warming, earth-based
construction is gaining renewed interest. Therefore, a comprehensive
study has been conducted to evaluate the use of natural pozzolan (pumice)
as an alternative to cement in self-compacting earth concrete. In this
regard, fresh state, mechanical, microstructural, and life cycle analyses of
pumice-containing self-compacting earth concrete are evaluated in this
study. To choose the optimal type of earth, compressive strength, chemical
analysis, and required SP amount for three different types of earth pastes
were investigated. Based on this result, in order to achieve the allowable
self-compacting earth concrete fresh state, the amount of SP required
decreases as the amount of pumice replacement increases. Based on the
results, pumice substitution decreases compressive strength at all curing
ages. However, pumice's pozzolanic effects increase compressive strength
over time. Stress-strain results indicate that the failure modes of pumice-
containing mixtures arve more brittle due to the insufficient cementation
hydration products at early curing ages. Also, with increasing the
proportion of pumice in the SCEC mixtures-at long-term curing ages, the
ductility and maximum strain of the concrete increase at long-term curing
ages. A microstructural analysis indicated that substituting pumice for
cement increases voids and cracks at an early curing age due to
insufficient hydration products. Long-term pumice pozzolanic reactions
also increase CH and CSH phases after 90 days of curing. Furthermore,
the life cycle analysis based on the ReCiPe 2016 method indicates that
increasing pumice substitution can reduce environmental impact of the
SCEC mixtures. Moreover, substituting 35% of cement content for pumice
reduces CO2 emissions by 31.22%.
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Field emission scanning electron microscopy
2 . . .
Thermogravimetric analysis

3 Life Safety analysis
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