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Preface

This is the first edition of CSA PLUS 4011.1, Technical Guide: Design and construction considerations for
foundations in permafrost regions.

CSA Group received funding for the development of this Guideline from the Standards Council of
Canada, as part of the Northern Infrastructure Standardization Initiative (NISI) with input from the
Northern Advisory Committee (NAC).

This Guideline was prepared by the Subcommittee on Foundations in Permafrost Technical Guide, :inder
the jurisdiction of the Technical Committee on Northern Built Infrastructure and the Strategic Ste=riny
Committee on Construction and Civil Infrastructure, and has been formally approved by the Technical
Committee.

Notes:

1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

2)  Although the intended primary application of this Guideline is stated in its Scope, it is iri.,20.tant to note that
it remains the responsibility of the users of the Guideline to judge its suitability for the '« part cular purpose.

3)  This Guideline was developed by consensus, which is defined by CSA Policy governi = s andardization — Code
of good practice for standardization as “substantial agreement. Consensus 1.~ olie.. much more than a simple
majority, but not necessarily unanimity”. It is consistent with this definition tha. & member may be included in
the Technical Committee list and yet not be in full agreement with " cl wuses of this Guideline.

4)  To submit a request for interpretation of this Guideline, please send thc tonowing information to
inquiries@csagroup.org and include “Request for interpretation” in th= subject line:

a) define the problem, making reference to the specific -lau.=. a..z, where appropriate, include an
illustrative sketch;

b)  provide an explanation of circumstances surroundiig the uctual field condition; and

c)  where possible, phrase the request in such a way thot« specific “yes” or “no” answer will address the
issue.

Committee interpretations are processed in ac-or'ancc with the CSA Directives and guidelines governing

standardization and are available on the Currei t standards Activities page at standardsactivities.csa.ca.

5)  This Guideline is subject to review withir jiv > yecrs from the date of publication. Suggestions for its
improvement will be referred to the cop. ori..te committee. To submit a proposal for change, please send the
following information to inquiries@€ csu xroup.org and include “Proposal for change” in the subject line:

a) designation (number);

b) relevant clause, table, cna or fiyure number;
c)  wording of the propsse.” chr nge; and

d) rationale for the chu ~ge.
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1 Introduction

1.1 Background

In 2010, CSA Group published CSA PLUS 4011, Technical Guide: Infrastructure in permafrost. A guideline
for climate change adaptation. The intent of that document was to provide stakehold\ rs with
information on the potential impacts of climate change on infrastructure in Canada's >+ rmafrost
regions. It is recognized that climate change might impact permafrost terrain rrore Jrar atically than
terrain in temperate regions. Those involved in the development, design. prcsurc=.ent, construction,
and operations of infrastructure in permafrost terrain would benefit from . :irre at knowledge on the
potential impacts of a changing climate on those activities.

In 2019, CSA Group published an update to the 2010 edition of €A P.'IS 4011. In making revisions and
updates to the 2019 document, it was recognized that stakebolc=rs .ould gain additional benefit if a
supplemental document was developed that provided curront . 2formation on the issues related to the
design and construction of foundations in permafrost regions. 't is the foundation of buildings that will
be most dramatically impacted by rapid and high-magni 1d¢ warming of air temperatures.

1.2 Purpose

While both the 2010 and 2019 versions of C2A FLUS 4011 provide discussions on foundations in
permafrost, this Guideline is intended to orevide more detailed technical information on the attributes
of the various foundation systems, selc<tic= <riteria, ground conditions, and related issues.

This Guideline is a companion docu:ment to CSA PLUS 4011. The CSA Subcommittee made a deliberate
decision not to include equatic ns, formulas, and design guidelines in this document. It is not a design
manual — it is informative. (his Cuideline is intended to assist developers, designers, the general public,
and other stakeholders . deictand the permafrost terrain of Canada, as well as the general selection
process and choices fo: ner nafrost foundations and their limitations.

1.3 Documer sty icture
This Guideline = la.d out as follows.

Clawse<2 inroduces and describes the permafrost of Canada. For this Guideline, permafrost is limited to
“rorti.arn” | ermafrost. Topics covered include the distribution of permafrost in Canada, ground
temeracures, ice content, salinity, terrain sensitivity, surface hydrology, and the effects of a changing
cliinate on the performance of building foundation.

Clause 3 describes some important considerations for foundation design in permafrost terrain. Topics
include ground temperature and its effect on soil strength, creep, effects of pore water salinity, effects
of surface disturbance on the thermal regime of the ground, the need for geotechnical investigations,
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