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Fig. 1 A new embedded bucket foundation breakwater
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Tab. 1 Parameters of soil layers

AR C/kPa D, Ag R, K K, n ¢y ry ny
IR 3 27.2 1.48 0. 87 23.0 46 0. 87 0. 0830 0.133 0.53
A+ 2 31.5 3.40 0.7 67.5 135 0.70 0. 0383 0.35 0.73
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Fig. 3 Horizontal displacement of cover board centre and maximum vertical displacement of bucket under different loads
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Fig. 4 Horizontal displacement of cover board centre, maximum vertical displacement and turn angle of foundation bucket under

different pore pressures
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Stability analysis of new bucket foundation breakwater
structure based on quasi-static method

YANG Li-gong'”
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Nanjing Hydraulic
Research Institue, Nanjing 210029, China)

Abstract: Under the conditions of three dimensions, the stability of a bucket is one of the complex stability
problems of the interaction between dimensional structures and soil mass. Based on case studies of real works, a
finite element model ( FEM) for the three-dimensional new bucket foundation breakwater has been established, and
the stability of the bucket has also been analyzed. It is found from analyses that the calculation between the dynamic
displacement and the static displacement is inconsistent. In regard to this problem, an equivalent quasi-static
method has been proposed, which is a method transforming the dynamic problems to the static one. Under the action
of the dynamic load, the water pressure will rise and reach a stable value; in another situation, the water pressure
will also rise under the action of the static force. If the water pressure is equal for the two situations, then the
equivalent static method can be applied to the calculation of the dynamic displacement. The key point of this method
is to find the relationship between the bottom pore pressure response of the front end of the bucket and the static
load, and the relationship between the bottom pore pressure response of the front end of the bucket and the dynamic
load. Based on the two relationships, the relationship between the static load and the dynamic load can be
established. From comparison between the numerical simulation results and test results, it is proved that this method
is reasonable. On the basis of simulating and analyzing the prototype bucket foundation structure, the relationship is
approximatively linear between the bottom pore pressure response of the front end of the bucket and the static load

under different model sizes and different heights of the load application points.

Key words; new bucket foundation breakwater; stability; static load; dynamic load; an equivalent quasi-

static method



