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ICE LOAD IS ALWAYS RELATED TO RELATIVE
MOTION BETWEEN THE SHIP AND ICE. MAXIMUM
ICE LOAD IS DETERMINED BY:

ABending of ice cover i level ice, consolidated ridges
ADisplacement of ice pieces i impact with distinct floes
ACrushing of ice edge
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Dynamic bending of the
ice plate, with hydrodynamic
support; the basic physical

question!
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« Thecollision force
N determination requires
solution of 6DOF
equations of motion

| Reirf #ihcod || WR(cod) |

The problem is that all motion
quantities are unknown as well as
the contact force. E-of-M give as
many equations as there are
Degrees of freedom so one more
equation is needed; the kinematic
condition.
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ACTION OF COMPRESSION ON SHIPS
Compression is a major hazard for shipping
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THE CHALLENGES IN DETERMINING THE ICE LOAD:

AThe total load in many impacts is difficult to determine

AThe load patch dimensions interact with
the total load and are dependent
on ice edge geometries Hull beam

AThe ice pressure is not
a material constant

Webframes, stringers

AEvery structural element
Is sensitive to different
ice load parametres
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THE QUANTITIES TO DESCRIBE ICE LOAD
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Idealized load patch

Actual load patch
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THE ICE PRESSURE

1. Constant ice pressure

0Kor zha
proportional to compressive strength
or

f orm

Uni

hydrodynamic Kurdjumov-Kheisin
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pressure ~ Uc
Height and length ?
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2. Pressure il areacurve

Nonuniform pressure resulting from
Ohot spotsdéd or some other eff

pressure = f(A)
A=h,
height and length ?

ARCTIC OIL AND GAS OPERATIONS 2009 Kaj Riska 10.3.2009 :lL

3. Line-like concentration of pressure

Pressure concentrated on a narrow line
created by crack formation process

Previous flakes

Load intensity q (empirical) Location of the
Load length ? next flake

Medium scale indentation
tests at Hobsonods
ice island
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