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A modified method predicting the trajectory and holding
capacity of drag anchors in sand

LI Da', LI Shuzhao', 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, P. R. China)

Abstract: Drag anchors have the high anchor efficiency and low manufacturing cost, and are widely used for the
mooring of offshore floating platforms. However, there are often non-negligible errors in the prediction of the
anchor penetration and holding capacity when the drag anchor is installed in sand. A modified method was
developed to predict the installation process of the drag anchor, which divides the whole installation process into
several incremental steps and allows the bottom surface of the fluke to separate from sand. At each incremental
step, the limit equilibrium equations of the anchor and soil in failure are established to obtain the holding
capacity, and the increment of the horizontal displacement, burial depth and rotation were calculated, based on

the principle of minimum force to drag the anchor, with a reasonable direction specified for the drag anchor
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motion. Small-scale model tests were conducted on drag anchors with two types of the shank length, and the
relative density of the sand sample was 47 % . The holding capacity and position of the anchor were measured in
real time. During the tests, it was observed that the bottom surface of the fluke already separated from the sand
sample in the early stage of installation, and the burial depth of the anchor still increased with the increment of
the holding capacity, which proved the rationality of the assumption of separation in the modified method. The
rationality of the modified method was verified by comparing the measured values and predicted values of the
anchor trajectory and holding capacity. Both the test results and calculation results indicate that, when the shank

length increases from 30 c¢cm to 36 cm, although the penetration depth of the anchor padeye and the rotation of

the anchor body decrease, the final holding capacity still increases by 18%.

Keywords: drag anchor; sand; trajectory; holding capacity ; model test; limit equilibrium
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Fig.1 The anchor - sand interaction in the NR method
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Fig.2 Modified analysis of force on the anchor
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2 36 1.2 33.6
3 36 1.5 34.6
4 36 2.0 38.1
5 30 1.5 33.7
6 30 1.5 32.6
7 30 1.5 33.3
8 30 1.3 33.5
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Fig.4 Installation process of the model anchor 1
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Fig.6 Sketch of the trajectories of the anchor 1 and anchor 2 (the same scale for horizontal and vertical)
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