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Water surface impact loads acts on bulbous bow of ships

by Katsuji Tanizawa, Member Makiko Minami, Member
Yoshitaka Ogawa, Member Yasuhira Yamada, Member

Sumrnary

As a part of the project study concerning on ship structural design for oil spill pre-
vention by collision, optimal design of flexible bulbous bow structure is studied to absorb
kinetic energy of the colliding ship. Such a flexible bulbous bow is named as buffer bow.
To formulate design criteria of the buffer bow, the hydrodynamic impact forces acts on the
bulbous bow was studied theoretically and experimentally. For theoretical study, shape of
the bulbous bow was approximated by an ellipsoid and von Kdrman’s momentum theory was
applied to estimate the slamming impact loads with given impact velocity of the emerged
bow to free surface. Wagner’s impact theory was also applied to study the effect of free
surface swell up. Based on the momentum theoy, an estimation method of the impact loads
was proposed. To validate the estimation method, a experiment was conducted at the 80m
square tank of NMRI. A self-propelling container ship model was used for the experiment.
The vertical and lateral shearing forces and bending moments at the root of the bulbous bow
were measured. In this paper, the results of the study are presented.
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Fig. 2 Maximum impact force and mo-
ment act on the root of the bulb
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Fig. 3 Bulb height and length of ships

Table 1 Principal dimensions of the ship

Ship | Model
Lpp(m) 283.8 5
B(m) 42.8 | 0.754
D(m) 24.0 | 0.423
d(m) 14.0 | 0.247
A(m®) | 107072.2 | 0.586
Ch ' 0.629 | 0.629
GM (m) 1.084 | 0.019
kzz/B 0.344 | 0.344
kyy/ Lpp 0.244 | 0.244
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Fig. 5 Pictures of tank experiment

Fig. 6 Bodyplan
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Fig. 7 Measuring equipment of impact
loads
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Fig. 8 Relative water level at the stem
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Fig. 9 An example of measured data
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Fig. 10 Vertical shearing force and bend-
ing moment act on the root of the
bulb (x = 180°)
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Fig. 11 Vertical shearing force and bend-

ing moment act on the root of the

bulb (x = 135°)

Fig. 12 Lateral shearing force and bending

moment act on the root of the bulb

(x = 135°)
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