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National foreword

This Draft for Development is the English language version of ENV 1991-2-6:1997.
This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of publications and is of a
provisional nature. It should be applied on this provisional basis, so that information
and experience of its practical application may be obtained.

Comments arising form the use of this Draft for Development are requested so that
UK experience can be reported to the European organization responsible for its
conversion into a European Standard. A review of this publication will be initiated
2 years after its publication by the European organization so that a decision can be
taken on its status at the end of its three-year life.

The values of certain parameters in the ENV Euorcodes may be set by CEN
members so as to meet the requirements of national regulations. These parameters
are designated by O in the ENV.

According to the replies received by the end of the review period, the responsible
BSI Committee will decide whether to support the conversion into a European
Standard, to extend the life of the prestandard or to withdraw it. Comments should
be sent in writing to the Secretary of BSI Subcommittee B/525/1, Actions (loadings)
and basis of design, at 389 Chiswick High Road, London W4 4AL, giving the
document reference and clause number and proposing, where possible, an
appropriate revision of the text.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

Summary of pages

This document comprises a front cover, an inside front cover, the ENV title page,
pages 2 to 32, an inside back cover and a back cover.
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EUROPEAN PRESTANDARD ENV 1991-2-6
PRENORME EUROPEENNE

EUROPAISCHE VORNORM March 1997

ICS 91.010.30

Descriptors: civil engineering, construction, bridges, building codes, computation, setting-up conditions

English version

Eurocode 1: Basis of design and actions on
structures - Part 2-6: Actions on structures -
Actions during execution

Eurocode 1: Bases de calcul et actions sur les Eurocode 1: Grundlagen der Tragwerksplanung und
structures - Partie 2-6: Actions sur les Einwirkungen auf Tragwerke - Teil 2-6:
structures - Actions en cours d’exécution Einwirkungen auf Tragwerke - Einwirkungen

wdhrend Ausfuhrung

This European Prestandard (ENV) was approved by CEN on 1996-11-29 as a prospective standard for provisional
application. The period of validity of this ENV is limited initially to three years. After two years the members of
CEN will be requested to submit their comments, particularly on the question whether the ENV can be converted into
an European Standard (EN).

CEN members are required to announce the existance of this ENV in the same way as for an EN and to make the ENV
available promptly at national level in an appropriate form. It is permissible to keep conflicting national standards
in force (in parallel to the ENV) until the final decision about the possible conversion of the ENV into an EN is
reached.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europdisches Komitee fur Normung

Central Secretariat: rue de Stassart,36 B-1050 Brussels

© 1997 CEN - All rights of exploitation in any form and by any means reserved worldwide for CEN national
Members.
Ref. No. ENV 1991-2-6:1997 E
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Foreword
Objectives of the Eurocodes

(1) The Structural Eurocodes comprise a group of standards for the structural and
geotechnical design of buildings and civil engineering works.

(2) They cover execution and control only to the extent that is necessary to indicate the quality
of the construction products, and the standard of the workmanship, needed to comply with the
assumptions of the design rules.

(3) Until the necessary set of harmonised technical specifications for products and for methods
of testing their performance is available, some of the Structural Eurocodes cover some of these
aspects in informative Annexes.

Background to the Eurocode programme

(4) The Commission of the European Communities (CEC) initiated the work of establishing a
set of harmonized technical rules for the design of building works and civil engineering works
which would initially serve as an alternative to the different rules in force in the various
Member States and would ultimately replace them. These technical rules became known as the
"Structural Eurocodes".

(5) In 1990, after consulting their respective Member States, the CEC transferred the work of
further development, issue and updating of the Structural Eurocodes to CEN, and the EFTA
Secretariat agreed to support the CEN work.

(6) CEN Technical Committee CEN/TC 250 is responsible for all Structural Eurocodes.

Eurocode programme

(7) Work is in hand on the following Structural Eurocodes, each generally consisting of a
number of Parts:

EN 1991 Eurocode 1 : Basis of design and actions on structures

EN 1992 Eurocode 2 : Design of concrete structures

EN 1993 Eurocode 3 : Design of steel structures

EN 1994 Eurocode 4 : Design of composite steel and concrete structures
EN 1995 Eurocode 5 : Design of timber structures

EN 1996 Eurocode 6 : Design of masonry structures

EN 1997 Eurocode 7 : Geotechnical design

EN 1998 Eurocode 8 : Design of structures for earthquake resistance
EN 1999 Eurocode 9 : Design of aluminium alloy structures

(8) A separate sub-committee has been formed by CEN/TC250 for each of Eurocodes listed
above.

(9) This Part of Eurocode 1 has been finalised in accordance with a mandate issued by CEC
and is being published as a European Prestandard (ENV) with an initial life of three years.

(10) This Part of Eurocode 1 is intended for experimental application. Documents
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(11) After approximately two years CEN members will be invited to submit formal comments
on this Part of Eurocode 1 to be taken into account in determining future action.

(12) Meanwhile feedback and comments on this Part of Eurocode 1 should be sent to the
Secretariat of Sub-committee CEN/TC250/SC1 at the following address:
' SIS / BST
Box 49044
S - 100 28 STOCKHOLM
SWEDEN
or to your National Standards Organisation.

National Application Documents (NADs)

(13) In view of the responsibilities of authorities in member countries for safety, health and
other matters covered by the essential requirements of the Construction Products Directive
(CPD), certain safety elements in this ENV have been assigned indicative values which are
identified by [____Jor [ ] ("boxed values"). The authorities in each member country are
expected to review the "boxed values" and may substitute alternative definitive values for these
safety elements for use in national application.

Besides, where, in some countries, regulations make the consideration of additional or heavier
loads mandatory for the safety of people working for execution, it is recommended to mention
it in the NAD.

(14) Some of the necessary supporting European or International Standards may not be
available by the time this Part of Eurocode 1 is issued. It is therefore anticipated that a
National Application Document (NAD) giving any mandatory values to be substituted for
"boxed values", referencing compatible supporting Standards and providing guidance on the
national application of this Part of Eurocode 1, will be issued by each member country or its
Standards Organization.

(15) It is intended that this Part of Eurocode 1 will be used in conjunction with the particular
NAD valid in the country in which the construction works are located.

Matters specific to this Prestandard

(16) This Part of Eurocode 1 has been established with two main objectives:
— to give values for some actions from execution which are common for various execution
methods, and for other actions to be considered in the transient execution phase;
— to establish frame conditions for actions specific for a particular execution that should be
specified in the project specification or justified before execution.

(17) Wherever this Part of Eurocode 1 mentions "unless otherwise specified", it is intended
that complementary and/or modifying specifications may be defined for particular projects.

(18) The scope of Eurocode 1 is defined in Clause 1.1.1 and the scope of this Part of Eurocode

1 is defined in Clause 1.1.2. Additional Parts of Eurocode 1 which are planned are indicated in
Clause 1.1.3.
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(19) This Part of Eurocode 1 is divided into the following 4 sections:
— Section 1 General
— Section 2 Classification of actions
— Section 3 Design situations
— Section 4 Representation of actions

The four sections are complemented by two normative annexes A (buildings) and B (bridges)
giving the bases for combinations of actions, including partial load factors and v factors, and
an informative annex C.

The limits of validity of the contents of these sections are defined in the respective sections.

(20) This Part of Eurocode 1 is intended to cover permanent buildings and civil engineering
works during execution as well as some auxiliary structures associated with the construction of
buildings and civil engineering works. Specific aspects are developed for these two categories
of construction works.

(21) The rules given in this Part of Eurocode 1 are applicable to normal buildings and bridges.
They may, however, also be used where appropriate for:
~ the execution of special buildings or special bridges;
— transient design situations corresponding to maintenance, repair or demolition of buildings
and bridges (see Annexes A and B).

(22) Especially during execution, structural safety and serviceability may be achieved not only
by sufficient dimensionning, but also by other measures, such as controlling the construction
process and action effects during execution stages. These other measures can be self-sufficient
in the case of accidental situations resulting from the execution, or due to personnel (e.g. like
fire). The way to take account of such possibilities cannot be codified, which explains the
flexibility given in the assessment of representative values of actions.

Note 1 : For example, wind actions may be specifically assessed when information is available about
foreseen climatic conditions (by the meteorological offices) during the launching period of a steel bridge.

Note 2 : For workers, fire is primarily a matter of smoke and toxic gases.

(23) During the preparation of this Part of Eurocode 1, it has been noticed that a series of
limited complements and amendments to ENV 1991-1 and ENV 1992-1-1 would be useful,
especially for the treatment of construction periods. If such modifications are made (e.g. for
their conversion into ENs), it may result in some duplications with this Part of Eurocode 1 and
therefore a full compatibility should be checked.
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Section1 General

1.1 Scope
1.1.1 Scope of ENV 1991 - Eurocode 1

(1)P ENV 1991 provides general principles and actions for the structural destgn of buildings
and civil engineering works including some geotechnical aspects and shall be used in
conjunction with ENV 1992-1999.

(2) It may also be used as a basis for the design of structures not covered in ENV 1992-1999
and where other materials or other structural design actions are involved.

(3) ENV 1991 also covers structural design for construction conditions and structural design
for temporary structures. It relates to all circumstances in which a structure is required to give
adequate performance.

(4) ENV 1991 is not directly intended for the structural appraisal of existing construction, in
developing the design of repairs and alterations or for assessing changes of use but may be so
used where applicable.

(5) ENV 1991 does not completely cover special design situations which require unusual
reliability considerations (e.g. nuclear structures, offshore structures) for which other specified
design procedures should be used.

1.1.2 Scope of ENV 1991-2-6 - Actions during execution

(1) This Part of Eurocode 1 provides principles and general rules for the assessment of actions
and environmental influences which should be considered during the execution stage of
buildings and bridges.

Note : This Part of Eurocode 1 may be used as guidance for the definition of specifications for other
types of construction works.

(2) This Part of Eurocode 1 also provides rules for the combination of actions during the
execution stage of buildings (annex A) and bridges (annex B).

(3) This Part of Eurocode 1 also gives rules for the assessment of actions and environmental
influences which may be applied to auxiliary construction works as defined in 1.4 needed for
the execution of permanent buildings and civil engineering works.

Note : In general, auxiliary construction works are the responsibility of the contractor. In some cases
(¢.g. bridge construction) design of auxiliary construction works may be an essential and demanding
task. The frame of the verifications should be defined in the project specification.

(4) The actions considered in this Part of Eurocode 1 are the following:
— self-weight of structural and non-structural elements, and permanent actions caused by
ground,

— prestressing, intentional imposed deformations and settlements:
— temperature and shrinkage actions;
— wind actions;
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— snow loads;

— water actions;

— atmospheric ice loads;

— construction loads;

— seismic actions;

— (some) accidental actions (see also ENV 1991-2-7).

(5) When loads, deformations or special design situations need to be considered which are not
completely (e.g. water), or not at all (e.g. ice), codified in this (or other) Part(s) of Eurocode 1
and which are not sufficiently treated in the NADs, complementary rules should be defined in
the project specification.

Note : Generally, the design and verification procedures during execution stages are also dependent on
the construction works under consideration. '

(6) The following subjects are dealt with in this Part of Eurocode 1:
— common definitions and notation (section 1);
— classification of actions (section 2);
— design situations and rules for their identification and definition for a particular project
(section 3);
— rules for the assessment of actions applicable to civil engineering works during execution
(section 4).

(7) Provision for the safety of people in and around the construction site is not dealt with.

(8) In this Part of Eurocode 1, several clauses refer to the term "project specification", which
should be considered to include all design requirements and assumptions.

1.1.3 Further parts of ENV 1991

(1) Further Parts of ENV 1991 which, at present, are being prepared or planned are given in
1.2

1.2 Normative references

This European Prestandard incorporates by dated or undated reference, provisions from other
standards. These normative references are cited at the appropriate places in the text and
publications listed hereafter.

ISO 3898 1987 Basis of design for structures.
Notations. General symbols.

Note : The" following European prestandards which are published or in preparation are cited at the
appropriate places in the text and publications listed hereafter.

ENV 1991-1 Eurocode 1 : Basis of design and actions on structures
Part 1 : Basis of Design

ENV 1991-2-1 Eurocode 1 : Basis of design and actions on structures
Part 2.1 : Densities, self-weight and imposed loads
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ENV 1991-2-2 Eurocode 1 : Basis of design and actions on structures
Part 2.2 : Actions on structures exposed to fire

ENV 1991-2-3 Eurocode 1 : Basis of design and actions on structures
Part 2.3 : Snow loads

ENV 1991-2-4 Eurocode 1 : Basis of design and actions on structures
Part 2.4 : Wind actions '

ENV 1991-2-5 Eurocode 1 : Basis of design and actions on structures
Part 2.5 : Thermal actions

ENV 1991-2-7 Eurocode 1 : Basis of design and actions on structures
Part 2.7 : Accidental actions due to impact and explosions

ENV 1991-3 Eurocode 1 : Basis of design and actions on structures
Part 3 : Traffic loads on bridges

ENV 1991-4 Eurocode 1 : Basis of design and actions on structures
Part 4 : Actions in silos and tanks

ENV 1991-5 Eurocode 1 : Basis of design and actions on structures
Part 5 : Actions induced by cranes and machinery

ENV 1992 Eurocode 2 : Design of concrete structures

ENV 1993 Eurocode 3 : Design of steel structures

ENV 1994 Eurocode 4 : Design of composite steel and concrete structures
ENV 1995 Eurocode 5 : Design of timber structures

ENV 1996 Eurocode 6 : Design of masonry structures

ENV 1997 Eurocode 7 : Geotechnical design

ENV 1998 Eurocode 8 : Earthquake resistant design of structures

ENV 1999 Eurocode 9 : Design of aluminium alloy structures

1.3 Distinction between principles and application rules

(1)P Depending on the character of the individual clauses, distinction is made in this Part of
Eurocode 1 between Principles and Application Rules.

(2)P The Principles comprise:
— general statements and definitions for which there is no alternative;
— requirements and analytical models for which no alternative is permitted unless specifically
stated.

(3)P The Principles are identified by the letter P following the paragraph number.

(4)P The Application Rules are generally recognised rules which follow the Principles and
satisfy their requirements.
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(5)P It is permissible to use alternative design rules, provided it is shown that the alternative
rules accord with the relevant Principles and will result in the standards of safety, serviceability
and durability of the structure achieved by use of the Application Rules given in this Part of
Eurocode 1.

(6) In this Part of Eurocode 1, Application Rules are identified by a number in brackets, e.g. as
this paragraph. '

1.4 Definitions

For the purposes of this Part of Eurocode 1, general definitions are provided in the relevant
Parts of ENV 1991 and in design Eurocodes (ENV 1992 to 1999).

The additional definition given below is specific to this Part.

1.4.1 Auxiliary construction works (ouvrage auxiliaire, Hilfskonstruktion): Any
construction works associated with the construction process and removed after use (eg
scaffolding, propping system, cofferdam, bracing, launching nose, etc.).

1.4.2 Construction loads (charges de construction, Baulasten): Loads other than those due
to climatic or environmental conditions, that have to be considered in design during the
construction process (see also 4.8).

1.5 Symbols

(1) For the purpose of this Part of Eurocode 1, the following symbols apply.

Note : The notations used are based on ISO 3898 : 1987
Latin upper case letters

Fovx characteristic value of the concentrated load of the system representing moveable
storage of construction material on bridge decks during execution (4.8.3)

Fy general notation for the horizontal force transmitted by a bridge deck built by the
incremental launching method to the piers (4.8.3)

Fua horizontal force exerted by current water on cofferdams and bridge piers (4.6)
0. general notation for construction loads (4.8)
Oca general notation for loads due to working personal, staff and visitors, with small site

equipment (4.8.1)

O general notation for loads due to moveable storage of building and construction
material, precast elements, and equipment (4.8.1)

Occ general notation for heavy equipment in position for use (e.g. formwork panels,
scaffolding, falsework, machinery, containers etc.) or during movement (e.g.
travelling form, launching girders and nose, counterweight) 4.8.1) Documents
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