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Abstract: Engineered Cementitious Composites (ECC) have been widely applied in concrete struc-
tures due to their excellent tensile strength and crack resistance. In practical engineering, ECC often
operates under complex stress states. To investigate the mechanical properties of ECC under complex
stress states, conventional triaxial compression and splitting tensile tests were designed and conduct-
ed. The study explored the influence patterns of fiber content and confining pressure on the compres-
sive strength and deformation characteristics of ECC, as well as the influence of fiber content on its
splitting tensile strength. The influence mechanisms of fiber content on ECC strength and deformation
were explained from the perspective of the mechanisms of material cohesive and frictional strength.

The experimental results showed that as fiber content increased, the cohesive strength of ECC in-
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creased, as evidenced by a gradual rise in splitting tensile strength. However, the internal friction an-

gle showed a decreasing trend with increasing fiber content, leading to a reduction in triaxial compres-

sive strength. Moreover, ECC exhibited enhanced ductility with increasing fiber content. The defor-

mation behavior under triaxial compression transitioned from shear shrinkage/dilation mode to shear

shrinkage mode. Based on the experimental results, the strength envelope of ECC was established.

The research findings provide important theoretical support for establishing constitutive models and

structural design of ECC under complex stress states.

Keywords: ECC; triaxial compression test; splitting tensile test; frictional strength; cohesive strength
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