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*%*% EXAMINATION ***

ICE ENGINEERING

1. A thermal reserve is:

) energy generated by the friction of the ice

) warmer water found at depth in lakes and reservoirs
) hot spring water

) built-up warm water in a sewage lagoon

2. Latent heat:

a) 1s released when water freezes

b) is within the surfaces of the ice
c) 1s sometimes called mechanical heat
d) 1is less than the freezing point

3. Flexural strength of ice is the maximum stress that ice can

withstand at the center of the ice sheet

withstand at the top of the center of the ice sheet
withstand at the edge of the ice sheet

None of the above

4. The crushing strength of ice is also known as:

mechanical strength
local strength
breaking strength
compressive strength

5. Elastic modulus describes the relationship between:

stress and strain

stress and center of gravity
strain and the bending point
stress and the bending point

6. Frazil ice:

) is formed in turbulent, supercooled water

) takes place in glaciers

) is formed under the smooth surface of the ice
) None of the above



10.

11.

12.

13.

14.

Snow ice:

a) is a form of static ice

b) results from the presence of a snow cover on the ice
c) is granular

d) All of the above

The differential equation describing the thermal growth rate assumes:

O Q0 0w

ice is homogenous

thermal conditions are quasi-steady
heat flux from the water is negligible
All of the above

Dynamic ice cover formation may result from:

0O Q0w

bridging
juxtaposition

ice cover shoving
All of the above

Ice cover breakup may take the form of:
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an ice-breaking ship
thermal meltout
thermal transformation
All of the above

Mechanical ice cover breakup may be the result of:
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thermal transformation
thermal meltout

the formation of shore cracks
None of the above

Formation of ice jams is a form of:
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Ice control may be influenced by modifying the annual cycle of:
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thermal transformation
thermal meltout

mechanical ice cover breakup
None of the above

Ice formation

ice heating

stationary ice breakup
None of the above

Ice booms:

0 0 0O W

are also known as rigid structures
may be piers, cribs, or dolphins
are made from floating pontoons
None of the above



Thermal control:

is used to normalize ice cover
may use heat from power plants
Both a and b

None of the above
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A fence boom:

is a structure

is supported by steel cables
rests on the stream bed

All of the above
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The improvement of channels for ice control:

a) has a high cost

b) has a low cost

c) has minimum environmental impact
d) will result in a shallow channel
An air bubbler:

a) uses cold water

b) uses convection of warm water

c) must use a special air supply

d) None of the above

Warm water sources may include:

discharged treated sewage
industrial plants

power plants

All of the above
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The energy output release is:

less than the electrical output of the plant
usually equal to the electrical output of the plant
greater than the electrical output of the plant

may be answer a or b

0. Q0 0w
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I hereby certify that I studied the course materials, and the above
answers are my own. No other person has helped me to complete this exam.

Signature Date

Printed or typed name Seal or Number



GEOGRAPHIC INFORMATION SYSTEMS 1-800-522-0139
GEOGRAPHIC INFORMATION CENTER

PO BOX 5839 kh@acnet.net
MC ALLEN, TEXAS 78502-5839 Copyright 2012
Name

Company

Address

City State  Zip

Telephone E-Mail

Fax () 24-Hour Fax
() Yes () No If fax and telephone are the same number, shall we call first?
Mail certificates to above address _ check address ___ envelope address

State + Specialty + PE Registration number (i.e. TX EE 12389)

State + Professional Land Surveying registration number

NC (North Carolina) + Specialty + PE Registration number

NC (North Carolina) + Land Surveying Registration Number

Professional Affiliations

Return this page with your answer sheet and a check or money order for
$100 per course. Use one check for each registrant (in your company)
taking one or more courses. We accept company checks (if they are your
employer’s). We do not accept third-party checks or checks outside of
your city of residence. Using third-party checks that do not include
your name or company name may invalidate your professional development
hours being reviewed by an audit process. Add $5 for same day processing
and priority shipping.

Make checks or money orders payable to Geographic Information Systems.



GEOGRAPHIC INFORMATION SYSTEMS 1-800-522-0139
GEOGRAPHIC INFORMATION CENTER

PO BOX 5839 kh@acnet.net
MC ALLEN, TEXAS 78502-5839 Copyright 2012

Our clients have suggested some of the best topics for courses.
Here is your chance to select a topic for a course.
If the course material has a web site address, please note below:

TOPIC WEB SITE




