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The Arctic remains an awesome challenge

Structural Design is Changing — demands for
enhanced safety combined with new analysis tools
and better loads data is letting us do much more
detailed failure analysis and design.

Ice loads are complex, which makes measuring them
difficult, and designing for them a challenge.

This presentation describes some recent work on ice
loads and ice-worthy design.




Some History of Ice Pressure Measurements

« Canmar KIGORIAK had an ice load panel
= First ‘contiguous’ ice panel array
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Frame Panel
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Some History of Ice Pressure Measurements
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called Hobson’s Choice

‘controlled’ tests of load, pressure and
iIndentation (to 12MN)

Contact patterns were complex with
very high local pressures
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2001 Iceberg impact tests

« Terry Fox — Beaufort 2nd Gen.
= Bob’s load panel on shoulder
« (+s.gonwebs + Motan)
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- steel skin over tape

- steel contacts glass at 5 Mpa |

- contact creates dark band

- sensitive 5-100 MPa |

- cameras on edge
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2001 Iceberg impact tests

=« Vvideo
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new ice pressure load panel

panels—1m x 1m

18" thick clear acrylic

Narrow strips of acrylic
Robust opto-mechanical panel
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new ice pressure load panel

mock-up for lab testing

panels—1m x 1m

18" thick clear acrylic

Narrow strips of acrylic
Robust opto-mechanical panel
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high spatial resolution
pressure sensing technology
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new ice load panel data

Video of ice test

Video from sensor camera
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new ice load panel data

Sensor Cameral Image Image converted to pressure

pattern
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Thick Section Ice Crushing Tests

= ‘idea’is to crush a x-section of ice and film (at
high speed) through the window

=« The window holds the section as if the ice
were much thicker

- Top View Port

Plex Indentor normal video

Plexiglax

|~— Front View Port
high-speed video

Aluminum Brace
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Thick Section Ice Crushing Tests
= Video
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STePS? - Sustainable technology for Polar Ships and Structures

- 6M$ AlF/Industry/Memorial/IOT project
- S years
Physical Experiments

Ilce Contact  Structural Impact Hydrodynamics

| TestResults, Insight, |
- Validation Data /

Y
Numerical lce and Structures Lab
Hardware Software Validation

,-" Numerical lce Simulation ,-"
' Capability i

+ |

Polar Design Scenario Simulations (LSDyna, HFS)

Y

| I f ]
/' Scenario Reports | = ﬁ Scenario Archive I.ff

Y

Direct Design Tool (Spreadsheet)
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ou for listening!
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