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On the Hydrodynamic Forces Acting on Submerged Hexahedrons

(Part 1.

Forced Oscillation Tests)

Yutaka OHKAWA

Summary

Recently with the appearance of various floating offshore structures and semisubmersible work-
ing barges, studies to improve their seaworthiness are stimulated. To estimate the behavior of
these floating structures we have to investigate the hydrodynamic forces of their individual parts
such as lower-hulls, columns, blacings etc. of which they consist.

In this paper, the author treats the problems of hydrodynamic forces acting on submerged

hexahedrons as a typical form of lower-hulls.

Forced oscillation tests for heave, sway, and roll modes were carried out for six models with
variable length breadth ratio and breadth thickness ratio to obtain added mass and damping co-

efficients.

For one of models, same tests were carried out with variant submergence.

These co-

efficients were compaired with the values evaluated by Ijima’s method which is one of two-dimen-

sional linear potential theories.

It is found that in the case of small submergence the theoretical values deviate from the ex-
perimental results due to the nonlinerity of the flow field. This discrepancy becomes smaller at

deeper submergence.

In the range of large length breadth ratio the theoretical values can explain the experimental

results considerably well.
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Table 1 Principal particulars of models

Lw.mp(g>6@0kuw

.\ L | B| D
No. | (m) |(m)| (m)

1 [0.52/0.2/0.1]|2.6|2.0]4.15

2 10.78 0.3 0.1 |2.6|3.0116.78 0.229 0.312
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CTFe F-1 © M. No. 3 #IUERA L #i¥ 5, B
KR RIPER LT, K-1, K-2 @RTHRE 4 &D
MVIOH: (B 16 mm) 2 32oWMREZ ML TR D
o ik, F-1 OERBERZ, EXROERR IR
NEBZEERVETHY, GARHACEEOLE
L0 S LS LThH D, £, HWIELOB
S AL EEEEE E BOMBE, BTE5E
2, BEAICRT D EFBHERR R & ORI R
OERSOWELZDIOTH Y, ZOHETEEF XN

(134)

RNVEBEZEATVS,

2.2 REBIRRE

REIRABIY, FREEHEICEKIRE - JEX L (B/D) B
1.0, ET - EABNORIBAIRIE - E3It (20/D ¥
721 ¥o/D) T 0.1, WRENIRIE (da) 2% 2.5° %1%
HEIRBE & U, %35 2 — Z — 2 RN E L X €T,
ZAEENE — FIT & » TEM L -RBRIRERE T RS
DT, ELIKEER—FEL T £-2 KOHTHRT,
mE, BEBENABRIOEER O, BKEORK
PRI AR & Uzo

Table 2 Test conditions

L/B|B/D|n/D ;ng ( deVg”gee) Heave| Sway | Roll
2.6(4.0/0.1|0.1| — O O

2.6 4.00.25/0.1] 2.5 O O O
2.6|4.0/05|0.1| 2.5 O O O
2.6 4.0(0.75 0.1 2.5 O] O | O
2.614.0{1.0]0.1| 2.5 O O O
2.6|4.0/1.5[0.1] 2.5 O O O
2.620]1.0[01] — o | O
2.613.0[1.0]0.1] 2.5 O O O
2.6|5.0[1.0[0.1] 2.5 O O O
1.0/4.0[1.0]0.1]| 2.5 O O O
1.84.0{1.0{0.1| 2.5 O o |l O
2.64.0/1.0[0.2| 5.0 O O
2.64.0/1.0[0.3| 7.5 O O
264005 — | 5.0 O
2.64.0{05| — | 7.5 ®)
2.3 HRBREE

2.3.1 LTFRAGSLUEERA

BRZ R L TN E AR EARh 3¢ 5585
BRI, (- r E—F—OEARTvF =
— 7 X CET YRR EAFROIELEEIC AR X
BEERTHD, MANEBE, K1 CroBELT
TIoie, £TF, EGHMO 25 7%, HAAxBLO
2HDY VSRR DOFRES =YX o TRIET S
FRTH B, ZORIVEBELRFBITRE L ERRY
fBREOMICEEL, BHBIFREEIC X » TES




I Forced Heave

-— Forced Sway

strain
Mk gauge
AU
Al1690
v 7
= T ==
Koy
,,,,,,,,,,,,,,,,,, |
MODEL Cf

8 ——
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Fig. 3 Moment of inertia and damping moment
coefficients in air
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Fig. 6 Added mass and damping coefficients for
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