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An experimental study on mechanical properties and surface strain

evolution characteristics of waste carbon fiber-reinforced concrete
CHEN Junhong' ,FU Jun',XIONG Houren® ,SHAN Hongyou®
(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. School of Civil Engineering and Architecture, Jiaxing University, Jiaxing 314000, China)

Abstract: To achieve the resource utilization of waste carbon fibers and enhance the mechanical
properties of concrete, this study combined waste carbon fibers with concrete to analyze the effects of fiber
length and volume content on the compressive strength and splitting tensile strength of concrete with
different water-to-binder ratios. The digital image correlation (DIC) method was employed to monitor the
damage evolution of surface strain fields in concrete, while orthogonal experimental design and range
analysis were applied to determine the optimal mix proportion of waste carbon fiber-reinforced concrete
based on compressive and splitting tensile strength test results. The microstructure of the waste carbon
fiber-reinforced concrete was characterized using field emission scanning electron microscopy. The results
demonstrated that waste carbon fibers improved concrete compactness through crack bridging and physical

filling effects, achieving maximum increases of 19.5% in 28-day compressive strength and 44.7% in
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splitting tensile strength. The influencing factors were ranked by significance as follows: water-to-binder

ratio (most influential) , volume content, and fiber length (least influential). The optimal mix proportion

was identified as water-to-binder ratio 0.45, volume content 0.2%., and fiber length 6 mm. Under

compressive loading, significant end effects and rebound effects were observed on specimen surfaces, while

maximum transverse strain during splitting tensile tests concentrated in the central region. These findings

provide valuable data support for green recycling of waste carbon fibers and development of high-

performance concrete,

Key words: waste carbon fibers; concrete; digital image correlation method; compressive strength;

splitting tensile strength; strain evolution
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