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Abstract

The procedure and the results of the full scale strain measurement of the long-range
high-speed foil catamaran are described.

The wave induced stresses at the center struts of the foils were measured during the
sea trials in order to evaluate the hydrodynamic force acting on the foils and to verify
the structural safety of the foil structures.
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From the statistical properties of the measured response of the stress, the most
probable maximum values of the lift force and the stresses at the foils in service life
of the ship are predicted and compared with the design parameters of the foils which

were applied in the design of the subject ship.

The available prediction processes of the measured stress are studied and the results
of the applied processes are compared with each other.
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Table 1 Characteristics of the foil catamaran

Lge [42.0 m {Passenger {300 Person

B 114 m [Main & t-Paxman Valenta 18
Bmono| 3.2 m llengine RP 200 CM X 2 EA

D 5.1 m {Power 4,106 PSX1540 RPMXZEA
Draft{ 1.6 m |Propulsor |Kamewa 805 II Water-
Disp. 270 ton jet X 2 EA
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Fig. 1 General arrangement of the foil catamaran
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Table 2 Sea state of the measured condition
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Fig. 2 Location of strain gages(Si) and
higher stresses(Ei)

KEEMB GRS F 32 £ # 3 % 19954 8

39

23 59 2

At 59 F2E ALY TR
Ao oA FFo] FURE YL e o
Zol®. ~E8l7 Flap rod7t Bg8h= 819 vl
Table 33 Zo{3]. webr M7 F58a et
= 989 W= TR 2Egle H3og RE
33l

Table 3 Supporting force ratio of foil struts

Center Strut | Side Struts| Flap Rod
Forward Struts 0.636 0.302 0.062
Rear Struts 0.554 0.272 0.174
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(a) Symmetric lift (b) Anti-symmetric lift

Fig. 3 Idealized lift force on toil
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Fig. 5 Measured stress of center strut
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Table 4 Most probable maximum dynamic
stress of foil

Measur(;d Expected{Expected| Yield
Location| (N/mm’) |amp. by |amp. by | stress
static | max. | S.~term | L.-term )
amp. (N/mm®) | (N/mm”) | (N/mm?)

Fwd|E1| -15. 38. 78. 76.
foil |[E2| 12 35. 68. 66. 620.
Rear{E3| -22. 39 59, 58.
foil {E4| 10. 43, 7. 84.
Table 5 Dynamic factor of foil lift
Measured Designed

Location | Static Dyn. factor Static | Dyn.
(kN) | S.-term | L.-term | (kN) | factor
Fwd. fcil | 131. 1.05 1.04 650.| 05
Rear foil | 380. 0.59 058 | 1000.| 05
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