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Fig. 1 Semi-spring and semi-edge in hexahedron
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Fig. 2 Semi-spring target face & Semi-edge
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Fig. 4 Different crack modes in six different cases
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Fig. 7

Four accropodes easiest to reach instability

when flow velocity gradually increases
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Numerical study on failure process of accropode

under the impact of uniform flow

FENG Chun™,

LI Shi-hai,

ZHAO Ying.

LIU Xiao-yu

(Institute of Mechanics,Chinese Academy of Sciences,Beijing 100190, China)

Abstract: Accropode is considered as an important breakwater armour block, and the failure process is

closely related to impact force of flow. Based on Continuum-based Discrete Element Method (CDEM) ,

and by introducing FVM algorithm and semi-spring & semi-edge combined contact model, the precise

calculation of element deformation and quick update of element contact under large displacement are real-

ized. According to modified CDEM above mentioned, and by applying gradually increased dynamic face

force on accropode surface with the direction of flow, the numerical simulations are taken. The crack

process of single accropode and instability process of accropodes group under impact load of uniform flow

are studied. Numerical results show that, the main crack mode of single accropode is root fracture, with

the crack velocity 20~24 m/s in different impact direction; and the main instability mode of accropodes

group is single accropode jumping out of group,with the instability velocity 4~12 m/s in different ton-

nage.

Key words: CDEM ; FVM; combined contact model; breakwater;accropode;failure mode



