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ABSTRACT

This paper investigates the pull-out behavior and failure mechanisms of
expansion anchors in Hybrid Fiber High-strength Concrete (HFHSC). The study aims to
facilitate practical engineering applications by optimizing the selection of steel fiber
types and anchorage depths through advanced predictive analysis, thereby ensuring
safety and cost-effectiveness. Standardized compressive and splitting tests were
conducted on UHPC specimens blended with diverse steel fiber types to analyze the
fundamental mechanical properties of HFHSC and elucidate the strengthening
mechanisms of steel fibers within the matrix. Furthermore, 12 single-fiber pull-out tests
involving six distinct fiber types were comparatively assessed to explore fiber-matrix
bond behavior at the microscale, unraveling the microscopic reinforcement
mechanisms. Additionally, 29 anchor pull-out experiments were designed with two
different embedment depths to evaluate the influence of fiber type on anchoring
stiffness, ultimate tensile capacity, and failure modes in HFHSC. Experimental results
indicate that the geometric configuration of steel fibers significantly affects the anchor
pull-out mechanisms, effectively suppressing brittle failures. Based on these findings, a
predictive model for the tensile bearing capacity of anchors in HFHSC was developed
and validated.
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