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PROJECT SUMMARY

Improving Structural Safety and Energy Efficiency Through
Development of Extreme Temperature Resistant Sustainable
Cement-Based Composites with Post-Fire Self-Healing Features

The performance deterioration of concrete in extreme temperatures (fire, freeze-thaw cycles
(FTC)) is considerably investigated. Concrete is crack prone due to FTC, drying shrinkage,
fatigue and creep loading, delayed ettringite formation, reinforcement corrosion, etc. The
performance of concrete declines in fire due to constituents' thermal incompatibility,
aggregate and cement paste interface debonding, aggregate deformation, calcium silicate
hydrate (C-S-H) gel disruption, cement paste chemical transformation, and internal pressure
resulted from entrapped steam. Thus, architects and engineers are cravings for
energyefficient alternatives that do not compromise with their design intent or extreme
temperatures requirement. This proposal aims at developing extreme temperatures resistant
(BCs that have post-fire self-healing ability. The novel post-fire self-healing (BCs will be
developed by selecting the most appropriate biogenic crack-healing method, customizing
distribution and controlling bacteria's activation through novel encapsulation and
immobilization methods. The extreme temperatures resistant (BCs development will utilize
passive and active methods. Passive methods will consist inclusion of non-combustible
porous combustion products in correct proportion, determination of the suitable constituents,
and treatment methods. The use of water mist curtains and innovative lubrication systems
will be covered in the active methods. The novel experimental methods such as dynamic fire
test coupled with ultrasonic tests will provide data about the developed (BCs during the
realistic fire scenario. The finite element and simplified mathematical models will be
established and validated using experimental data, allowing examination of conditions that
were not examined experimentally. These models will allow engineers to conduct a
performance-based design of CBC during fire events. The mitigation strategy of chemical and
thermal degradation in (BC will be suggested.
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