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Abstract; To address anti-uplift problems induced by groundwater buoyancy in engineering practice, a tensile ductile
prefabricated hollow grouted anchor is proposed. The anchor adopts a telescopic segmented structure, combining high
tensile strength with enhanced ductile deformation capacity, thereby improving anti-uplift performance and foundation
stability. Based on an orthogonal experimental design, pull-out tests were conducted in conjunction with finite element
numerical simulations to systematically investigate the effects of grouting-hole structural parameters ( number of circum-
ferential holes, axial spacing, hole diameter, and angular offset between adjacent holes) and telescopic-segment layout
parameters ( number of groups, distance from the front end, distance from the rear end, and spacing between adjacent
groups) on the mechanical behavior of the anchor. The results indicate that optimal load-bearing performance is a-

chieved when the anchor is configured with four circumferential grouting holes, an axial spacing of 1000 mm, a hole di-
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ameter of 6 mm, and an angular offset of 45° between adjacent holes. The best ductile performance is obtained with

two groups of telescopic segments, with both the front-end and rear-end distances set to 1000 mm and an inter-group

spacing of 1000 mm. Furthermore, regression analysis was performed to establish relational models among key design

parameters. The findings could provide a theoretical basis and practical parameter references for the optimized design of

prefabricated anti-uplift anchors.

Keywords : hollow grouted anchor ; anti-uplift performance ; structural parameter optimization; orthogonal ex-

periment; prefabricated system
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