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Experimental Study on the Strength of Collision Barriers in Nuclear Ships

by Tadashi Shibue, Member Hisashi Itoh, Member
Katsuhide Kitamura, Member Nobutoshi Yoshimura, Member
Shoichi Yoshida, Member Hitoshi Nagasawa, Member
Summary

The purpose of this study is to examine the ultimate strength of resisting type collision
barriers which are installed in nuclear ships. Two kinds of ship side structures containing
such barriers were designed by way of experiment as examples. The characteristic of one
is that it consists of a grillage of horizontal and vertical webs, and the other’s is that more
deck plates are set than usual. Four series tests were carried out on these structures as
follows, (1) one deck element model tests against a rigid bow model, (2) structural model tests
against a rigid bow model, (3) double-hull element model tests against a rigid bow model,
(4) structural model tests against two actual bow models.

From the analysis of the test results, the collapse modes were classified into two patterns
such as crushing collapse of only the loaded region and bending collapse of the whole structure,
The strength in the former collapse could be attributed to the ultimate strength of the members
which were carrying a load directly beneath it, where an effective sectional area, which was
calculated by the effective width formula, was taken into account. The latter could be
explained considering a limit load obtained by the plastic hinge method, where an effective
full plastic moment, which was calculated with a sectional area excepting the ineffective parts
due to buckling, was taken into account.

Finally, a way to estimate ultimate strength was derived for the above-mentioned two kinds
of ship side structures.
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(o) Model no.! : Grillage type SCALE 10 mm I

(b) Model no. 2 : Deck type SCALE 50 mmI

Fig.8 Deformation§diagrams of model No. 1 and
No. 2
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Fig. 12 Structure models after experiments
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(b) Bulbous bow and deck type (c¢) Vertical bow and grillage type

ig. 15 Bow and side structure models after experiments

(a) Bulbous bow and grillage type
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Table 2 Ultimate strength
G ; Grilla t . D ; Deck type
(TON) rilage type Yp
MODEL DECK ELEMENT MODEL STRUCTURE | DOUBLE HULL
No.T | No2 | No3| No4 | No5| No6| No.7| No.8 | No.9 | No10| moDEL ELEMENT
MODEL
TYPE G D D G G G G G G G G D G D
CALCULATION 122|176, |28.1 | 47.2{66.2 | 84.6|96.8(86.6]79.6| 78.0| 186. | 108. | 614. | 95.1
i EXPERIMENT 1913.|167. 133.8 |51.4163.3{77.1/96.8(73.6/76.8(68.3|139.139.|560.]101.
CALCULATION 1y 08 | 1.05 [0.83 | 0.92|1.05 | 1.10 | 1.00 | .18 | 1.08 | 1.11]1.3¢ | 6.72 1.1010.94
EXPERIMENT
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Fig. 18 Correlation diagram of ultimate strength
between experiments and calculations
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TFig. 20 Examples of ultimate strength calculation
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