PREVENTING PERMAFROST DEGRADATION
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This is a user-friendly outline of CAN/CSA S501-14:
Moderating the effects of permafrost degradation on

existing building foundations.

USE THIS GUbDE T0:

* Understand permoFros’r

* Detect signs of thaw under a |oui|o|ing
* Carry out practices to reduce Jrhowing
* Learn how fo profect permofrosf

Ecology North developed this guide for building owners
and maintainers, communier decision mokers, and
contractors across the north.
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Eco|ogy North is a charitable organization, founded in
1971 to support sound environmental decision-making on
an individual, community, and regiono| level.

Contact us or visit our website for information and other
guides in this series.
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WHAT S PERMAFROST?
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Understand the different terms

Permafrost: ground that stays frozen for more than two

yedars in a row.

Active layer: layer of ground on fop of permafrost that

freezes in the winter and thaws in summer.

Thaw sensitive permafrost: ground that settles when it
thaws because it has more moisture (as ice) than it can

hold.

Thaw stable permafrost: ground that does not settle

when it thaws.

Thaw settlement: happens when ice in ground thaws
and the water drains away.

Frost heave: ground that pushes up or out because the
water in it freezes and expands.

SITE NVESTIGATION
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Monitor throughout the
cohstruction and life of Iauilalina
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GENERAL NFD
* Building design and history

* | ocal permofroer conditions
* Droinoge and water conditions
* Climate chonge and extreme weather events

BULDING DATA

Domoge/crocks

Roof/floor lines out of true

Ground se+’r|ing or heoving
Damage to Wo’rer/sewoge systems
Surface droinoge

lce domming

Building levels
SYB-SURFACE DATA

Soil characteristics

Dep’rh to permon(ros’r

*

Amount of ground ice
* Ground temperature

CLIMATE CHANGE

Direct effects on Pcrma?ros’r

In the north, climate chonge is causing warmer winters,
longer summers, and more variable precipitation.

These changes lead to permafrost thaw, increasing
depth of the active layer, and result in damage to
infrastructure that relies on frozen ground.

Mcmy northern bui|o|ings sit on thaw sensitive
permofrosf Northerners are noticing more impacts on
buildings and more damage to infrastructure that relies
on frozen ground.

We know climate change will continue to have
increasingly dramatic effects in the North. There are
ways fo help reduce impacts on buildings, to prevent

Jrhings from getting worse.

SIGNS OF PROBLEMS
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Permafrost thaw; Frost heave
E—

Both permofrosf thaw and frost heave have similar

symptoms (see list below) but they are caused by
different processes, and typically happen ot different
times of year. Understanding what is happening to your
building will help you to address the root cause.

WATCH FOR:

*

Cracks in drywo”

* S’ricky doors and windows

¥

Cracks in foundation

¥

Settlement and heoving of bui|o|ing

* Floors or roof lines out of true

PERMAFROST THAW

Thaw tends to be a |ong—’rerm prob|em where ice-rich
permcﬂcros’r melts more each year and causes sethg.

* Cracks or pro|o|ems ge’r worse yeor-on(’rer-\/eor
* Chonges are most visible in summer or fall

FROST HEAVE

s generally caused by water in the ground freezing in
the winter, expanding and pushing foundations up.

* Cracks open and close Jrhroughou’r the year
* Chonges are most noticeable in winter

BULDING FOUNDATIONS
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Keep Pcrma?roﬁ in mind
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DESIGN BULDINGS TO0.

* Prevent permofrosf from Jrhciv\/ing
* Reduce impacts of H’]O\Niﬂg permoncros’r

Different types of building foundations are designed
and built for different situations. They vary in

cost, effectiveness, and maintenance requirements.
Understanding your foundation type and how it works
and needs to be maintained is important to adapt to
permafrost thaw and frost heave.

SERIOYS PROBLEMS
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Ask. For help

B s

LEVEL THE BulLDNG

Depending on foundation type, it migh’r be possib|e to
adjust the building. Do this every year.

INSTALL GROUND INSULATION

Communities with permafrost that is af or below -4°C,
on average, can consider insu|o’ring the ground from the
heat of a building with gardens, mulch, or gravel.

NSTALL REFRIGERATION DEVICES

Mechanized relcrigero’rion or Jrhermosyphons can be very
effective at preserving permofros’r, but hard to do under

existing buildings.

REPLACE OR CHANGE FOUNDATION

lt might be possible to move to a new foundation, such
as screw jocks, pi|es, or a space frome, or to a new
location that is on thaw stable permon(rosf

ABANDON AND DEMOLISH

Only if the building is dangerous
and can't be fixed. L

WHAT AFFECTS THAW?
— J

Climate and weather
A EE—

TEMPERATURE:

The warmer it gets under a bui|o|ing, the more =

permafrost will thaw.

SuN: oL

The relentless summer sun warms the

grouno| and thaws permcn(ros’r, gy
Water is very effective at Jrronsferring heat i.m -
from the surface into the ground. i —

SNOw.

Snow insulates the ground. It prevents cold winter air

from recharging permafrost.

WIND:

Wind helps permafrost by evaporating moisture
in summer and b|owing away snow in winfer. \\‘:-_?_:}
Wind can help thaw permafrost if it blows snow —

to an area where it builds up, such as low
grouno|, around an objed, or against a wall.
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With the permission of Canadian Standards Association,
(operoﬁng as CSA Group"), 178 Rexdale Blvd,, Toronto,
ON, M9W 1R3, material is reproduced from CSA
Group's standards CAN/CSA-S501-14 - Moderating the
effects of permafrost degradation on existing building
foundations. This material is not the complete and official
position of CSA Group on the referenced subject, which is
represented solely by the Standards in their entirety. W hile
use of the material has been authorized, CSA Group is not
responsible for the manner in which the data is presented,
nor for any representations and inferprefations. No further
reproduction is permitted. For more information or to
purchase standards from CSA Group, please visit store.
csagroup.org or call 1-800-463-6727.

TIPS 70 PREVENT THAW
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Keep Pcrma?ros’r alry and cold

* Keep the ground cool in summer
* Allow cold to enter the ground in winter
E3

Limit heat and keep air ﬂowing

* Shade south sides of buildings

Use vegetation, mulch, even skirﬁng
Do not disturb the natural vegetation

Direct droinage away from bui|dings
Remove snow pi|es before Jrhey melt
Proper eoves’rroughs and |ong downspou’rs

Clear snow from around bui|o|ing all winter

Remove snodrifts that are stopping air flow

Promote airflow under |oui|o|ings in winter
Remove vegetation that limits wind

Use mesh, not solid skir’ring

Don't store Jrhings under or beside bui|ding
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