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Numerical Analysis of Torpedo Anchor Penetration in Soil

ZHANG Jinli, HAO Jiawei
( State Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology, Dalian, Liaoning 116023, China)

Abstract: Torpedo anchors are mainly used in taut-leg mooring system of floating production facilities. In order to under-
stand the influence of torpedo anchor length to diameter ratio, impact velocity and the strength parameters of seabed soil
on the penetration of torpedo anchor, this paper used the finite element analysis software LS — DYNA to study the process
of 40t torpedo anchor penetration in seabed soil at a certain velocity. The numerical results indicate that it is a very fast
(usually within seconds) penetration process, which can be divided into two phases, namely the acceleration phase and
the deceleration phase, with the latter lasting longer. The resistance force increases with the depth of penetration until it
peaks, while suddenly drops when the velocity is close to zero, and finally reaches torpedo anchor’s gravity (static resis-
tance force) . The depth of penetration increases with impact velocity with good linear relation. When impact velocity is
constant, the depth of penetration increases with the length to diameter ratio (L/D). The strength parameters ¢ and ¢
have great influence on the penetration process, the depth of penetration decreases with the increase of these strength pa-
rameters .

Keywords: torpedo anchor; length to diameter ratio; impact velocity; depth of penetration; strength parameters
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