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What is Chinese DUT doing on ice

Ice conditions and ice physics
Ice properties and engineering

Ice environment protection

Nov. 2010, Finland

Zhi-jun LI
lizhijun@dlut.edu.cn

Where is Dalian and Bohai?

1 Eight hour flight 
from Helsinki to 
Beijing

2 One hour flight 
from Beijing to 
Dalian
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Dalian

Southern 
boundary of sea 
ice in North 
hemisphere

Ice conditions and ice physics

Observations from Air

Nov. 2010, Finland
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Monitor-system 
for Helicopter-borne

Prydz Bay, Antarctica
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Ice conditions and ice physics

Observations from Ship

Nov. 2010, Finland
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A downward-looking video camera for ship-borne sea- ice thickness monitor

Monitor-system for ship-borne
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Errors of ice thickness monitored by ship-
board digital video 

Answer how much error happened in this 
method, which can not get answer from 

cruise, but can from laboratory

Develop an experimental system to simulate 
ice blocks movement and their angles with 
CCD camera

AMORA meeting 2010, Tromso, Norway

AMORA meeting 2010, Tromso, Norway

Analyze the errors from:
1 Human image treatment;
2 CCD high or ice block size in photo;
3 Double CCDs;
4 Three angles variations.
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A sideward looking digital camera

Monitor-system for ship-borne

Ship board monitor
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Evaluation the monitor from a angle and 
hight
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Ship-borne

Sea-ice photograph 
survey recorded by 
the sideward looking 
digital camera
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Ice conditions and ice physics

Measurements on ice

Nov. 2010, Finland

Ice density measurement _Resolve the limits for buoyancy method

1 solution temperature higher than ice temperature,  such as the old 
method by using kerosene;

2 solution immigration in ice sample
10 ice core were measured and 8 cores were measured  by buoy 
and weight-volume methods.
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Water content in melting ice
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Vacuum method is developed based on water in soil

crystals and gas bubbles or porosity
The ice types and gas bubbles (or porosity) size, s hape and amount
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Ice melting pond development process

Understand a melting pond development in 
plane and depth, and the temperature, 

salinity change in the pond

Connect the video, acoustic and sampling 
methods together

ice melting pond development process
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� A apparatus for monitoring sea ice thickness based 
on the magnetostrictive-delay-line principle

cylinder 

LCD

switch

battery pack

data logger

air pipe & cable

mini-winch

MDL sensor

upper magnetic loop

lower magnetic loop

sea ice cover

measuring poles

apparatus box

buoy

heavy hammer 

 air pump

settled magnetic loop

air pipe magnetostrictive 
delay line

polyethylene 
hollow rods

stainless steel tubes

over-pan

under-pan

Ice properties and ice engineering 

Thermal and dynamic coefficients

Nov. 2010, Finland
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At present, we try to develop the relation between 
thermal diffusion coefficient and porosity.
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�� �� We collect different view points

Matti gives suggestions

Huiding gives suggestions

Enmin gives from Mathematics

I will modify again. After the modify, 
Liqiong rewrite it in English and 
ask modify from Matti and we 
published it as a cooperation work 
for the project in 2008

Ocean drag coefficient test
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Figure 1. Idealized sea ice distribution illustrating the parameterization of ice-ocean drag coefficient.
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ice ridge and roughness

Ice properties and ice engineering 

Mechanical strengths-uniaxial comressive 
strength

Nov. 2010, Finland
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Ice compressive strength

Ice compressive strength
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Uniaxial compressive strength

Ice properties and ice engineering 

Ice engineering examples

Nov. 2010, Finland
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Ride-up ice

Fig.4 broken ice pieces over 
slope structure

Fig.3 Pile-up ice around piles

��� �
model ice sheet

� Small sample for properties
test

PHYSICAL SIMULATION ON LEVEL ICE 
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Semi-circular breakwater

� Ice load and pile-up at 70° � Ice load and pile-up at 45°
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Ice load on wharf of piles

� model ice sheet pass piles

model ice sheet broken 

and accumulated�

Ice load on a new concept ice break structure

(unit�ö mm)

� Sketch of the new structure           � mode ice broken in front of the 
structure, clime and over the 

structure, broken ice act on the

pipe or well pipe behind the 

structure
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Ice environmental protection

Material immigration while freezing of water 
body

Nov. 2010, Finland

CHEMICAL SPILLS IN ICE

nitrobenzene
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Ice environmental protection

Laboratory oil spill under ice

Nov. 2010, Finland



25.11.2010

23

OIL SPILLS IN ICE

First try on oil clean up in small basin in 2010
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THANKS A LOT!

lizhijun@dlut.edu.cn


