Resilience of Low- and Non-ice-
class Vessels In Ice

Bruce Quinton, PhD, P.Eng.

Associate Professor, Dept. Head (Acting)

Department of Ocean & Naval Architectural Engineering
Memorial University of Newfoundland

”AI!\‘AI‘IIlI‘ll

OCEAN & NAVAL ARCHITECTURAL ENGINEERING www.mun.ca UNIVERSITY



Arctic Engineering:

Why go to the Arctic?

Ice class ships and offshore structures
Effects of ice in marine environment
Effects of polar environment

Trade routes

Tourism

Sovereignty and national security
Science

Resources
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ICE — DIFFICULT TO CHARACTERIZE
USUALLY DEFINES THE DESIGN LOAD
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RESEARCH OVERVIEW

Research Partners:

- Defence Research & Development Canada (DRDC), VARD Marine
Inc., American Bureau of Shipping (ABS)

Project Duration and Funding: 6 years (2018-2024) — $1M

Selected Project Goals:

- Development and validation of software tools for assessing
response of non- and low-ice-class vessel hulls to ice loads

- Advanced material behaviour and fracture characterisation of aged
and new steels
- Incorporation of moving load effects in hull assessment tools

Why?
- To support Canadian and NATO activities in the Polar regions
- Search and rescue
- Sovereignty and national security
- Extreme emergency/critical scenarios I
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EXPERIMENTS, MODELS, TOOLS

Large Pendulum Apparatus:

- Left side: ice feature or a rigid indenter

- Right side: full-scale stiffened panel or a plate
- Up to 8.8 m/s closing speed (generating up to ~92 kJ) = ¢
Full-scale Structure

- 80" Wide x 53.5” Tall

- Three 7"x4” x 8.60IbT frames
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EXPERIMENTS, MODELS, TOOLS
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AGED AND NEW MATERIALS CHARACTERIZATION
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4D (ICE) PRESSURE METHOD
(4DPM)

Folar 2ca K21 - A
Timm = LB
Cardcune oF Twsth
v L CRLERET TR

: y . . mured 1T, al chom
= 10 e 10 racceA ATFISEHT, ak

Frinos | mvmle
43y
ERdp Ty
AA R e0T
JIE T lr
1 e+0T
1 a7
5T _
I3l _
3.28950T _

Anl-1 gnzinkl Teng = DB Ard-1-culiicS Time = L5

BT ESRI T
1 BRI
2EIREHIT
SRS
3 RITEHIT
20y
p B T T
3 ST
N HE g7
1.TTe1T
1 BEIEHIT
TR
i 8507
LRE T
§ D507
T TE e+
[ ]
SAMEC
SR
P
A
F A+

Praszume

Waler Ling 035

Wenler ine

¢ A

UNIVERSITY



direct ice irnpac'{‘ forces (net x)

m/c;un'ng force (net x)

104 seconds
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THANK YOU
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