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Abstract: To address the lack of electrical conductivity and poor toughness of ordinary cement-based materials, carbon
nanotubes (CNTs) and polypropylene (PP) fibers were incorporated into ordinary cement-based materials. The mechanical
and electrical properties of the cement-based composites (CBC) were systematically investigated, and the synergistic
reinforcement mechanism of PP and CNTs was revealed. The results showed that with the addition of CNTs alone, the
porosity of CBC first decreased and then increased, the mechanical properties first increased and then decreased, and the
volume resistivity first decreased and then stabilized. The combined addition of CNTs and PP fibers exhibited a significant
synergistic reinforcing effect on ordinary cement-based materials, improving the mechanical properties while maintaining
good electrical conductivity, and significantly enhancing the stability of the mechanical and electrical properties after
freeze-thaw cycling. At a CNTs mass fraction of 0.10% and a PP fiber mass fraction of 0.15%, the CBC achieved optimal
overall performance, with both flexural and compressive strengths significantly improved. After 200 freeze-thaw cycles,
the loss rates of flexural strength, compressive strength, and volume resistivity were significantly reduced. The results
provide a reference for the preparation of CBC with excellent mechanical and electrical properties.
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Tab.2 Formula of CBC
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Fig.1 SEM images of CBC doped with CNTs alone
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Fig.4 Mechanical properties of CBC doped with CNTs alone
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Fig.5 Volume resistivity of CBC doped with CNTs alone
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Fig.6 Mechanical properties of CBC doped with CNTs and PP fibers
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