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Large-scale model test study on the installation behavior of
drag anchors in sand

LI Shuzhao', YI Cong’, LI Hui', SUN Guodong’, SONG Yonghao?’, WANG Dong?
(1. CNOOC Research Institute Co., Ltd, Beijing 100028, P. R. China; 2.Shandong Engineering Research Center of
Marine Exploration and Conservation, Ocean University of China, Qingdao 266100, Shandong, P. R. China)

Abstract: Internationally, studies on the installation behavior of drag anchors in sand predominantly rely on
small-scale model tests, while large-scale model tests are rarely reported publically. However, both the size of
model anchors and soil stress levels in large-scale model tests can better represent prototype conditions. A large-
scale model test system was developed, and six installation tests of a novel drag anchor were conducted in dense
quartz sand. The model anchor had a length scale ratio of 1:2 and a mass of 4.7 tons. During tests, the holding
capacity at the anchor padeye and the motion trajectory of the model anchor in sand were recorded in real time,

with investigations into the effects of the anchor initial side inclination and the fluke-shank angle on the entire
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installation process. Meanwhile, the installation behavior of the anchor was predicted using the developed
theoretical method, and the prediction results closely matched the experimental data. It was found that: among
all six tests, the maximum horizontal drag distance of the model anchor was 6.5 meters, the corresponding
holding capacity was 1 500 kN and embedment depth of the fluke tip was 2.4 meters, showing potential for
continued growth with the drag distance. The influence of the initial side inclination of the anchor on the holding
capacity is not significant when the inclination angle is less than 20°. When the fluke-shank angle is 32°, the
holding capacity and anchor penetration depth are both greater than those when the angle is 41°. For the novel

anchor, its anchor efficiency predicted by the theoretical method can exceed 40, and its maximum holding

capacity and final embedment depth are similar to those of several common commercial anchor types.

Keywords: drag anchor; installation behavior; large-scale model test; holding capacity; trajectory
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Fig.1 Large-scale model anchor used in the tests
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Fig. 2 Loading arrangement of dragging anchor
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Fig.3 Self-contained data acquisition box
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Fig. 4 Results of the large-scale model tests
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Fig. 6 Comparison of results of different anchor types
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