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Study on the Tension Mooring of the Floating Ocean Structure (4 th Report)
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Summary

Japan Marine Science and Technology Center plans the TLP sea test using a prototype
floating offshore structure which has been designed by Ship Research Institute, Japan Ministry
of Transport, for the joint at-sea experiments.

The TLP sea tests will be excuted in this and next years. The test will be performed to
evaluate the performance and reliability of the tension mooring system in the real ocean
environment. The site is 40 m deep and 3km offshore facing the Japan Sea. The environ-
mental condition is favorable in summer, which allows us very easy installation work. It be-
comes, however, severe in winter. The prototype floating ocean structure is not originally
designed for TLP. Moreover this test structure is made as small as the motions of the
structure and the mooring line tensions can be measured in relatively severe sea conditions
upon keeping enough stability.

The air draft is only 5.5m. Consequently the great waves will crash the upper structure
causing shock loads in the tension mooring line. By the 1/40 scale model test the critical
wave heigh is proved to be 7.2m. Therefore, the test period during which the sea test can
be excuted safely is decided from May till October. The stress check for yielding and buckling
is proved that the working stresses under the critical environmental conditions are much less

than the allowable stresses.
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Fig.1 Coordinate system and 1/40 scale model.
(unit : mm)
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scale model.
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Fig.3 Experimental time histories of fore
and aft relative wave height, mooring
line tensions.

(a) @=33.7°, i/L=8, Hy=17.2cm

{f (cm)

Ta (cm)

S <
T
=
i

-10 +
1.0 1

Ffp (kg)

l
‘f’\ i\ L\ ANAY ""\ ;"\ I
R SRR Y
1.0 'I

Ofﬁ%%hhhﬂ
VRVAVAVRVIVAVAN

-0.5

FFas (kg)
3

.
o] 5 (sec)

Fig.3 (b) a=0° 2/L=6, Hy=20.9%m
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Fig. 4 1/40 scale model test results of relative
wave height in head sea.
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Fig.5 1/40 scale model test results of relative
wave height in oblique sea. (a=33.7°)
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Fig. 6 1/40 scale model test results of relative
wave height in oblique sea. (a=56.3%)
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Table 1 Principal dimensions of TLP.

LENGTH

Between column centers (L) 30.0m

Overall 840 m
BREADTH

Between column centers (B) 200 m

Overall 240 m
HEIGHT 13.5m
DRAFT 55 m
AIR DRAFT (Da) 55m
COLUMN

Diameter ®2.0m X 12

Height 8.5 mX 12
FOOTING

Diameter 04.0m X 12

Height 25m X 12
DISPLACEMENT 502.4 ton
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24 FHRKRERTENIIERT 510D, HOAHA
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IUKET V- AOEREBEY, FLERANZ2L B
V2B TIE, METV—ABIOKES v —-ADBEY
+HBEHTHELER S B, ThbEERBLT, Xih
BCIEHEY RO BBEOATAa 0°, 45° 90°
DB OWT, ThFh 4/L=2,4,6,8 0Ff 12 f&EE
DEXACTW D, HHE, EEFNE, BUWECEME

R RT 2 MU NOFEREERELE, [LHFHECA
WHERIREH L
4.3 IHFHE

JEAFHE OFIEEEE, EIEN LHFEILN Ot (Usage
Factor. LIF U.F. &F3) 2% L0 BTz &l
Lo b,

U. F.=fN/3FELD <1.0 (9
Thdo BT LETIE UF A LOREVENETILE,
eRFEGHOEHRIE, DoV v—n%BRHT 5,

Table 2 1z, MMECBE T % ISHFHMEORER AR
T FHY, 27 AE, TVv—RE, FeFHOT Y+
A FH—F—RBIVDAIVHAL FH—F~=D4 DD~}
wHAEL, 2FEr-2I - 1r&BICU.F. oKk
PEOH LA DD TH D, & IR LEERIE, TC
BREN a=0° A/L=2, Hy=5.4m OBREDOFEY,
—ATHoloo HFBELNOER T, BERIES or=24
kg/mm? L L, ZTHERBIETIHAILT 6 X, B
HERE T 5 REOBFICAVb D, Tiabhb, =

Table 2 Maximum usage factor for equivalent stress under the

critical environmental conditions.

PART Actual Stress Aliowable Stress UF.
( Location ) ' Ge on T Cay caB {O8/cav|®€/can
COLUMN 494 | 48 0.5 18.2 3 0.257
( Column-Deck Connection ) : 87 50 ' 13.4 ’ 0.367
BRACE 0.02 | 18.2 0.2 0.220
( Brace-Deck Connection ) 4.00 | 4.00 ’ ’ 18.2 2081 0.22
DECK-INSIDE GIRDER
( Middle Part of 6.01 | 5,897 | 0.40 | 19.2 6.15 | 0.813 10.877
Long. Center Girder )
DECK~-OUTSIDE GIRDER
(.Middle Part of 7.07 | 6.77 | 1.17 | 18.2 | 8.25 | 0.368 | 0.857
Long. Box Type Girder )

oe ; Equivalent Stress ( =von2+ 3712 )

on ; Normal Stress
T ; Shear Stress

Cay ; Allowable Stress for Yielding ( Used to Oy = 24 kg/mm? )
oas ; Allowable Stress for Local Buckling

Unit of Stress 1 kg/mm?2
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