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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represefted on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, a ke part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on tters of electrotechnical standardization.

International Standards a&?&ted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards ted by the technical committees are circulated to the member bodies for voting.
Publication as an International dard requires approval by at least 75 % of member bodies casting a vote.

Attention is drawn to the possibilit@t some of the elements of this International Standard may be the subject of
patent rights. 1ISO shall not be held r @nsible for identifying any or all such patent rights.

International Standard 1SO 13793 was gfgie#;ared by the European Committee for Standardization (CEN) in
collaboration with ISO Technical Committe 163, Thermal insulation, Subcommittee SC 2, Calculation methods,
in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

Throughout the text of this standard, read "...this;@)pean Standard...” to mean "...this International Standard...".

Annexes A, B and C form a normative part of this Inter@ional Standard. Annexes D and E are for information only.
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Foreword

The text of EN ISO 13793:2001 has been prepared by Technical Committee CEN/TC 89 "Thermal
performance of buildings and building components”, the secretariat of which is held by SIS, in
collaboration with Technical Committee ISO/TC 163 "Thermal insulation”.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2001, and conflicting national standards
shall be withdrawn at the latest by September 2001.

References to Internat6lal Standards that have also been published as European Standards are given
in normative annex ZA, @;h is an integral part of this European Standard.

Annexes A, B and C form a%gral part of ISO 13793. Annexes D and E are for information only.

According to the CEN/CENELEQ
following countries are bound to i
Denmark, Finland, France, Germany
Portugal, Spain, Sweden, Switzerland

rnal Regulations, the national standards organizations of the

ent this European Standard: Austria, Belgium, Czech Republic,
ece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
the United Kingdom.
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Introduction

Frost heave is the deformation of a building due to ice lenses in the ground below it, which can occur
when soil freezes under the foundations or other structural members in contact with the soil. This is
relevant to the design of building foundations in climates where the depth of penetration of frost into the
ground may exceed the minimum foundation depth necessary for structural reasons.

Not all types of soil are susceptible to frost heave (this is discussed in annex D).

The risk of frost heave 9}&be avoided in various ways. One is to have foundations deep enough so as to
be below the frost penet r depth. Thus, special design procedures for frost heave are not necessary
for buildings with basemer@xtending more than the frost penetration depth below ground level (except
to ensure the use of suitabl 6k’ﬁ" material that will not adfreeze to the basement wall).

Another possibility is to remove ost-susceptible soil down to a depth below the frost penetration
depth, and replace it with material js non-susceptible to frost before constructing the foundations.
A third option is to insulate the foundati 0 as to avoid frost penetrating below the foundations. In cold

climates the latter option is frequently the t economic as it allows shallower foundations, and this
standard gives methods for determining th yffﬁth, depth, thermal resistance and placement of insulation
in the foundation region in order to reduce the@ of frost heave to a negligible level.

In unheated buildings the heat available from the @ding itself is less than with heated buildings, and
more perimeter insulation is needed to protect the fo@/lgtions.

The procedures in this standard are essentially those th%vg been used in the Nordic countries over
many years, and have been found to be satisfactory in pra in preventing frost heave. They are based
on the results of dynamic computer calculations, which took unt of the annual temperature cycle, the
heat capacity of the ground, the latent heat of freezing of wateréetc., and which have been validated by
experimental data from actual constructions. %
The standard is concerned with ensuring that the ground below the f tion (if frost-susceptible) does
not become frozen. In permafrost areas (annual average temperature | an 0 °C), the appropriate
design may, by contrast, be based on maintaining the ground fully frozen f@/h‘e whole year. That
involves quite different solutions that are not considered in this standard. @
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1 Scope

This standard gives simplified procedures for the thermal design of building foundations so as to avoid
the occurrence of frost heave.

It applies to foundations on frost-susceptible ground, and includes buildings with both slab-on-ground
floors and suspended floors.

It covers heated and unheated buildings, but other situations requiring frost protection (for example
roads, water pipes in ground) are not included.

*
The standard is not app&&ple to cold stores and ice rinks.

The standard applies in cli where the annual average air temperature is above 0 °C, but does not
apply in permafrost areas wh e annual average air temperature is below 0 °C.

<

2 Normative references%

This European Standard incorporates, t?@lé'tepl or undated references, provisions from other
publications. These normative references aﬁted at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of
these publications apply to this European Stan&d only when incorporated in it by amendment or
revision. For undated references, the latest editioy@f the publication referred to applies (including

amendments). @
. . . . * .
ISO 6946 Building components and bwldlngﬁ'nents - Thermal resistance and thermal
transmittance - Calculation metho é
ISO 7345 Thermal insulation - Physical quantities@ definitions
ISO 10211-1 Thermal bridges in building construction - H &ows and surface temperatures -
Part 1: General calculation methods

ISO 10456 Building materials and products - Procedures for?&@mnmg declared and design
thermal values
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