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Keywords Abstract

Tensile fracture toughness; Cement-based composites in natural environments are often exposed to wide temperature
Temperature effect; fluctuations, which can significantly influence their fracture behavior. Since the mode-I
Specimen geometry; fracture toughness is a key parameter in assessing the structural stability of such materials,
Fracture mechanics; this study experimentally investigates the coupled effect of temperature variation and
Cement mortar specimen geometry on the mode-I fracture toughness of cement mortar. To this end, four

different specimen geometries (CSTBD, SCB, SECRBB, and ENDB) were tested under

four temperature levels within a thermal cycle. The results revealed a dual behavioral

pattern: at —10 °C, the fracture toughness increased by an average of 10.9% across all

geometries, with the CSTBD specimen exhibiting the highest increase at 14.44%. This

enhancement was attributed to the increased stiffness of the cementitious matrix and the
restricted propagation of microcracks at low temperatures. In contrast, a continuous reduction in fracture toughness was observed
as the temperature rose to 100 °C, which was associated with the formation of thermal microcracks and the gradual degradation of
the cement paste. Under these conditions, the ENDB geometry showed the greatest vulnerability, with a 33% reduction. The findings
clearly demonstrate that temperature sensitivity is strongly dependent on specimen geometry: CSTBD and SCB geometries
exhibited the highest responsiveness to low temperatures, whereas ENDB and SECRBB geometries showed the greatest sensitivity
to elevated temperatures. This study provides valuable insight for the optimal design of engineering structures exposed to thermal
fluctuations.
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