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Experimental and numerical simulation on energy absorption in

ship collision of fiber reinforced rubber composites soft body system

ZHAO Fan', FANG Hai', LIANG Zhiwen*, ZHU Lu', HAN Juan', WANG Sheng'
(1. College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China;

2. Jiangsu Provincial Transportion Engineering Construction Bureau, Nanjing 210004, China)

Abstract: In view of the shortcomings of traditional bridge anti-collision measures, such as high cost, high difficult
of repair, and limited reduction of ship collision force, which is easy to cause ship damage, this article proposes a
bulk-filled fiber-reinforced rubber soft collision avoidance system to explore the deformation and energy absorption
performance of the device under impact loading. The horizontal impact tests of bare pier and pier with fiber-
reinforced rubber soft body system are carried out by using ship bow model. The nonlinear finite element model of
the system is established to numerically analyze its failure process, and the results are compared with the
experimental results. The test results show that the fiber reinforced soft body has obvious advantages in
deformation recovery and damage prevention. The results of numerical analysis show that the reduction rate of
impact force of fiber reinforced rubber soft body with diameter of 300 mm, 400 mm and 500 mm is 25.87%,
42.08% and 58. 77% respectively. The soft body diameter has a great influence on the impact energy absorption
performance.

Key words: fiber-reinforced rubber composite; impact test; failure mode; energy-absorbing; numerical simulation
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