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Fig. 2 Uniaxial failure stress as a function of strain-rate
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Fig. 3 Force during an interaction of a floating ice
sheet against a wide sloping surface
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L = characteristic length of the ice sheet
E = modulus of elasticity of ice

h = ice thickness

0.8 = specific weight of water

v = Poisson’s ratio of ice, about 1/3
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Fig. 4 Principal cross section of an ice ridge
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Fig. 5 Ice pressures as a function of nominal contact
area (CSA 2005)
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Fig. 6 Diagram of contact ice loads

Fig. 7 Deformation of membrane inside a tank
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3. NO96 Containment System
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3.2 Limit deflection
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4. Calculation of Demand

4.1 Limit stress mechanism
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Table 1 Ice crushing pressure

e SRR T
Ice Hazard (mz)' : (N/mm?)
Level ice 672 328
Ice ridge 43.68 0.75

Stuck in ice 100.0 1.5

Table 2 Results of nonlinear FE analysis

: Strain: |, . Max.

lce Hazard Energy | Deflection”
M [mm]
No.l Tank 1.51 154
Level ice No.2 Tank 1.67 169
BHD 1.83 49
No.l Tank 0.28 130
Ice ridge No.2 Tank 0.37 194
BHD 0.14 37
Stuck in ice 1.71 150

*: Inner hull deflection
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(a) Max. 6= 157 mm  (b) Max. &= 16.9 mm
- Under level ice collision —

(c) Max. 8= 31 mm

(d) Max. 6= 19.4 mm
- Under ice ridge collision —

Fig. 11 Maximum deformation for side shell
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Fig. 12 Lateral deflection of inner hull
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