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Abstract: Gravity-anchored foundations represent a significant anchorage type for offshore floating photovoltaic sys-
tems, and they have been employed extensively in engineering practice owing to their favourable geological adapta-
bility. However, their suboptimal performance in terms of horizontal and torsional load-bearing capacities limits their
utilisation in offshore floating photovoltaic applications. In consideration of the suboptimal bearing efficiency exhib-
ited by the conventional gravity-anchored foundation in the context of offshore floating photovoltaic systems, a
methodology was devised to enhance the bearing performance. This methodology involved the augmentation of the
wing-plates surrounding the conventional square gravity-anchored foundation, thereby optimizing its functionality. In
this paper, three types of wing-plate reinforced gravity-anchored foundation structures (types A, B and C) were pro-
posed, and the bearing performance of the newly developed gravity-anchored foundations in undrained saturated clay
under horizontal load H and torsional load T was investigated comparatively through numerical simulations. The find-
ings demonstrate that the wing-plate configuration significantly enhances the load-bearing capabilities of gravity-
anchored foundations in comparison with conventional square gravity-anchored foundations. The horizontal ultimate
bearing capacity (H,,) and torsional ultimate bearing capacity (T, of a gravity-anchored foundation with wing-plates
increase exponentially with respect to those of a square gravity-anchored foundation as the size of wing-plates (b)

increases. Furthermore, under the H-T composite loading condition, the failure envelopes of the three novel gravity-
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anchored foundations at different embedment ratios are larger than those of the square gravity-anchored foundations.

By maintaining the quantity of steel constant, the construction method for gravity-anchored foundations equipped

with rectangular wing-plates exhibits enhanced mechanical performance in relation to horizontal load resistance,

torsional load resistance and H-T composite loading conditions, particularly when the short-side direction is con-

nected to the anchor body. The findings in this paper have the potential to serve as a reference for the selection and

optimal design of gravity-anchored foundations employed in the context of offshore floating photovoltaic systems.

Keywords: gravity-anchored foundation; saturated clay; horizontal and torsional; ultimate bearing capacity;
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Tab.1 Calculation parameters for soil model
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Tab.2 Calculation parameters for square gravity anchor
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Tab.5 Individual wing-plate dimensions and equivalent
rectangular width for gravity anchors of types B

and C
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