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Figure 2.2 - The IMO Weather Criteria



Figure 3.3 - Geometrical parameters for coupled heave-roll motion
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Figure 5.1 - SIR equations: escape under slowly increasing amplitude of forcing.

The constant bias parameter b is set to 0, and damping level 1s given by =005
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Figure 5.4 - Bifurcation diagrams for SIR equations
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PARAMETERS OF THE MODEL
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Figure 5.17 - Evolution of safe basins for the SIR equations with @ =0.85




Table 5.2 - Parameters for figure 5.18
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NUMERICAL PARAMETERS

m=8,d,_, =12

(a)F=0.06

(b)F=0.12

(¢)F=0.18

(d)F=0.24

Figure 5.18 - Evolution of safe basins for the roll model (4.11) with & =10.85
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Figure 5.19 - Evolution of safe basins for the escape equation with o =0.85




Table 5 4 - Parameters for figure 5.20

PARAMETERS OF THE MODEL c=0.03, @=0.55
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Figure 5.20 - Evolution of safe basins for the escape equation with @ =0.55




Table 5.5 - Parameters for figure 5.21
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Figure 5.21 - Evolution of safe basins for the roll model (4.11) with & =0.55




Table 5.6 - Parameters for figure 5 22
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Figure 5.22- Evolution of safe basins for the SIR equations with & =0.55




PARAMETERS OF THE MODEL ¢=0.05, @ as shown
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Figure 5.23 - Integrity diagrams for the escape equation (3.8)




Table 5.8 - Parameters for figure 5.24

PARAMETERS OF THE MODEL @=0.85, £=0.05, R as shown
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Figure 5.24 - Integrity diagrams for the SIR equations with varying R



Table 5.9 - Parameters for figure 5.25

PARAMETERS OF THE MODEL ¢=0.05,R=17. was shown

PARAMETERS OF THE GRID ( Xing » Xeups Xing s Xsups Ving » Yeugr Ving» Vup ) = (—1.1,1.1,-1.0,1.0,—0.6,0.6,—0.5,0.5)
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Figure 5.25 - Integrity diagram for the SIR equations with R=1.7
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¥+ f¥+x—x° = Fsin(ort + J) 6.13

The symmetric single well roll model (4.11) (a Duffing equation):

¥+ fx +x—x° = Fsin(ot + ) 6.14

An asymmetric double-well model with quadratic and cubic nonlinearities from

Virgin et al (1992):
¥+t o)x+a,x0 +a,x’ = Fsin(or + 9) 6.15

A symmetric single-well roll model with cubic and fifth order nonlinearities

from Soliman and Thompson (1991):

Hx +ax +e;x° +ox” = Fsin(or) 6.16

X+ Gx+ L5

A symmetric two-dimensional potential well (2-DOF system) from

Virgin et al (1992):

¥+ +x,—dx,x,” = Fsin( ax) 6.17

X, +,+2.25v,~4x, x, = Fsin( o)
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Figure 6.5 - Potential well for equation (6.13)
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Figure 6.7 - Potential well for equation (6.15)
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Figure 6.8 - Potential well for equation (6.16)
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Figure 6.9 - Potential well for equation (6.17)



Table 6.1 - Main features of selected systems

FEATURE — REFERENCE PARAMETERS STARTING MAXIMUM ESCAPE
EQUATION i) POINTS TRANSIENT CRITERION
DURATION
(613\,] Thompson (1989a B =0:1 x=x=1) 32T x =20
)
(6 13) Virgin ar B = 0]. Yy=XxX= 0 30 T X > l
al (1992)
(6- 14) Virgin er B =0.1 r=x=0 30T ‘T‘ >1
al (1992)
(6.14) Kan (1992) B=0.04455 | x=x= 20T M 3,
(6.15) Virgin et | p=0.1 Xx=x= 30:T x<—7.143
) ) w;=139.93
al (1992)
o, =4132.7
o, =194.82
(6 16) Soliman and ’Bl =0.0555 r=xv=0 16 T |Y‘ 1.57
~0.165
Thompson (1991) }ﬁ: 0.1659
¢, =0.2227
¢, = —0.0694
¢, =—0.0131
(6 17) Virgin at EJ = 0.1 n=x=x=x,=0|307T Vot +x,7 0,901

al (1992)
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Figure 6.17 - Boundaries of safe motion: equation (6.14)
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Figure 6.21 - One- and two-dimensional grids for the SIR model
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