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Abstract

To systematically address the traditional problems of concrete such as low tensile strength, high
brittleness, and insufficient durability, fiber reinforcement technology has become a key approach.
This paper focuses on two major types of reinforcement materials: synthetic fibers and natural fi-
bers. Through bibliometric and performance comparison analyses, it provides a systematic review
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of their mechanisms of action and influence patterns on the mechanical and durability properties
of concrete. The analysis indicates that synthetic fibers (such as polypropylene and carbon fiber) have
significant advantages in improving tensile strength and resistance to environmental aging, but
their performance is limited by issues of dispersion and interfacial bonding. Although natural fibers
(such as basalt and jute) contribute little to compressive strength and are susceptible to humidity and
microbial degradation, they show remarkable potential in enhancing crack resistance and promot-
ing sustainability. Furthermore, this paper reveals common issues such as fiber-concrete interface
compatibility and long-term performance degradation mechanisms, aiming to provide a theoretical
basis for the development and engineering application of high-performance fiber-reinforced con-
crete.
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Table 1. Comparison of enhancement effects of synthetic fibers on mechanical properties of concrete
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Table 2. Analysis of the effects of synthetic fibers on the durability of concrete
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Table 3. Comparison of enhancement effects of natural fibers on mechanical properties of concrete
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Table 4. Comparison of comprehensive properties of synthetic fiber-reinforced concrete and natural fiber-reinforced concrete
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