
The Challenges of Dams in Cold Climates

Design, Construction, Permitting and Environmental Issues
Fall 2017 Workshops and Field Tours

INVESTIGATION, DESIGN, 
CONSTRUCTIONAND

OPERATIONOFDAMS IN COLD

CLIMATES

COSTESTIMATINGFORCOLDCLIMATECONSTRUCTION

BY

KEVINSCHNEIDER, BARNARDCONSTRUCTIONCOMPANY



The Challenges of Dams in Cold Climates

Design, Construction, Permitting and Environmental Issues
Fall 2017 Workshops and Field Tours

CONSIDERATIONSFORCOLDWEATHER

ESTIMATING
ÁThe Direct Cost of Doing the Work

ÁThe Indirect Cost of Doing the Work

ÁThe Expected Weather Conditions

ÅTemp Ranges Typical for Project Site

ÅRelative Humidity to be Expected

ÅSnow Depths Typical for Project Site

ÁAncillary Issues

ÅDifficult Travel To/From Project Site

ÅDangers such as Avalanches
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DIRECTCOSTOFTHEWORKDUE

TO COLD
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CONCRETEWORK

Á Will the batch plant need to be onsite, if so winterizing a plant so it will operate and produce spec 
concrete is costly and takes time. Also the aggregate and sand will need to be covered and heated to batch 
in the winter.

Á If you have to transport concrete from off site the temps and distance will limit what you can batch and 
place. Make sure the commercial source is setup to produce winter concrete and what their no go 
temperature is (lowest temp they will batch at).

Á Mixer truck should be kept in a heated shop, drum steel that is minus temps will chill a heated mix to 
freezing temps in 30 minutes or less

Á Keep the frost out of the subgrade where the structure is to be placed. Loose fill or insulated blankets 
work well.

Á Tent and heating if needed, should be sturdy enough to take the freezing temps and the winds associated 
with winter storms.

Á Productions of forming and placing in the cold weather will greatly decrease depending on weather and if 
the work is under a tent. Access for form work under the tent and access for the placing system under the 
tent will require some labor to move and put back.

Á Have a bull gang type crew full time of the winter concrete to tent, heat, move tents, and monitor curing 
periods 24 hours to make sure heating and cover is maintained.

Á Use high quality vented heating system and monitor the air quality full time for safety.
Á Removal of tent and heat will need to be gradual, to prevent thermal shock to the cured concrete. 

Example would be if your tented structure is at 50 degrees and it is zero degrees outside, it will take days 
to lower temps in the tentτcheck your specs.
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EARTHWORK
Á Study past climate records; temperature, snow fall, etc.5ƻƴΩǘ ŦƻǊƎŜǘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǾŜƭƻŎƛǘȅ ƻŦ ǘƘŜ 

wind. The wind was the biggest factor on the North Slope.It drove the wind chill factors down quickly 
and caused a huge amount of snow drifts, even behind a single lath.

Á Understand how deep the frost penetrates the ground and how moist the existing ground conditions are.
Á Do not run equipment on areas that will need to be excavated, they will drive the frost down even 

deeper. The exception would be when crossing muskeg areas, drive the frost down with LGP dozers and 
drags so heavier equipment can cross.

Á Is there permafrost in the excavations?Is it the scattered softer permafrost that can be ripped or is it the 
massive, solid permafrost that will need to be blasted?

Á Make sure to excavate blasted permafrost quickly before it refreezes. 
Á Do not run any equipment operations at -40F or below.Major structural members of the equipment will 

fracture and fail.Operations between -30F and -40F should be closely looked at to determine if they are 
necessary.

Á All fluids in equipment being shipped to cold weather climates should be changed to arctic grades prior to 
shipping the equipment.

Á Mechanic maintenance factors go up greatly in cold weather, could be over double.Make sure they have 
temporary covers like parachutes and portable heaters to help them work efficiently as possible.

Á Heated shops are necessary for major repairs.
Á Crews need heated dry shacks to take breaks from the cold.
Á Increased wear parts, ground engaging, etc. 
Á 5ƻƴΩǘ ŦƻǊƎŜǘ ǎŀƴŘƛƴƎ ŜǉǳƛǇƳŜƴǘ ŦƻǊ Ƙŀǳƭ ǊƻŀŘǎ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ǎǇǊƛƴƎ
Á Will you have to shut down during spring break up if the temporary roads fail. 
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INDIRECTCOSTOFTHEWORKDUE

TOCOLD
ÁSchedule

ÅProject Overhead

ÅMissed Milestones-[5Ωǎ

ÁPersonnel Issues

ÅUnexpected Craft Turnover

ÅDisgruntled Staff

ÁEquipment Life Shortened

ÅEquipment Issues that Show Up on Later Projects

ÁQuality Issues
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BLUELAKEDAM RAISE

ÁHot water for mixing / Cover and tent batch plant

ÁRoad Maintenance / Ice(snow) Removal on access 
road up to dam ςconcrete trucks and crew access.

ÁCrew Fatigue ςheavy bags, wet clothes ςworking in 
steady rain and snow all day with limited access back 
to staging area and warming shack

ÁCover and heat placements ςdifficult to secure on 
dam face, especially with wind.

ÁWind caused lots of issues with crane access and 
placing with bucket
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KEEYASKHYDROELECTRICGENERATINGSTATION

Á Lƴ ŀŘŘƛǘƛƻƴ ƳƻŘƛŦȅ ǎƘƛŦǘ ǎƻ ǘƘŜǊŜ ƛǎ ƴƻ Řƻǿƴ ǘƛƳŜ ōŜǘǿŜŜƴ ǎƘƛŦǘǎ Χ Ǌǳƴ н-мнƘǊ ǎƘƛŦǘǎ ƻǊ ŘƻƴΩǘ Ǌǳƴ ŀǘ ŀƭƭΧ 
ŜǾŜƴ нƘǊǎ ōŜǘǿŜŜƴ ǎƘƛŦǘǎ ǿƛƭƭ ŀƭƭƻǿ ƘȅŘ ŦƭǳƛŘǎ ǘƻ Ŏƻƻƭ ŜǾŜƴ ƛŦ ƛǘǎ ƛŘƭƛƴƎ ŀǎ ƘȅŘ ŦƭǳƛŘ ƛǎƴΩǘ ŎƛǊŎǳƭŀǘƛƴƎ ƻǊ 
ƳŀƪƛƴƎ ŀƴŘ ǘŜƳǇǎΧ ƛƴ ŀŘŘƛǘƛƻƴ ǘƘŜ ōǳŎƪŜǘǎ ƻƴ ǘƘŜ ŜȄŎŀǾŀǘƻǊǎ ǿƛƭƭ Ŏƻƻƭ ŀƴŘ Ƴŀƴȅ ǘƛƳŜǎ ǿŜ ǊƛǇǇŜŘ ǘƘŜ 
bottom right out of a PC1250sp heavy rock bucket. 

Á Use webasto diesels heater, battery blankets, and Alaska patches on hyd and fuel systems on any 
equipment to be used intermittently. Have a hot line to plug in the iron, and use the webasto timers 

Á Have an equipment warm up check list i.e.. /ȅŎƭŜ Ƴŀƛƴ ōƻƻƳ ǎƭƻǿƭȅ мл ǘƛƳŜǎΣ ǎŀƳŜ ŦƻǊ ǎǘƛŎƪΧΦ [ƛŦǘ ǊƛƎƘǘ 
track off ground cycle forward low gear 20 sec and so on 

Á Steam trucks are needed to free frozen rollers and clean ice off of equipment for maintenance

Á To maintain capacities ςōŜŘǎ ƴŜŜŘ ǘƻ ōŜ ǎŎǊŀǇŜŘ ŜǾŜǊȅ ŦŜǿ ƭƻŀŘǎ ƳŀǘŜǊƛŀƭ ŘŜǇŜƴŘŜƴǘΧΦ .ǳŎƪŜǘǎ Ŏŀƴ ōŜ 
cleaned with I beam buried in frozen ground ςthey will also need to be cleaned with a seam wand daily 

Á Load drilled holes asap ςthe frost will close the hole 

Á Understand the project schedule ςif it needs to be done in extreme winter in needs to go 24/7 or not go 
at all 

Á Understand your project ςŎŀƴΩǘ ōǳƛƭŘ ǿƛǘƘ Ŏƭŀȅǎ ƻǊ ŀƴȅ ƳŀǘŜǊƛŀƭ ǊŜǉǳƛǊƛƴƎ ŀ ƳƻƛǎǘǳǊŜ ǊŜƭŀǘŜŘ ŎƻƳǇŀŎǘƛƻƴ 
spec 
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