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National foreword

This Draft for Development is the official English language version of
ENV 1997-3:1999.

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. This document does
not have a parallel British Standard and, therefore, it has been published for use in
the United Kingdom (UK) without any National Application Document.

ENV 1997-3:1999 results from a programme of work sponsored by the European
Commission to make available a common set of rules for the structural and
geotechnical design of buildings and civil engineering works. The full range of codes
covers the basis of design and actions, the design of structures in concrete, steel,
composite construction, timber, masonry and aluminium alloy, and geotechnical and
seismic design.

Comments arising from the use of this Draft for Development are requested so that
the 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 commencement of the review
period will be notified by an announcement in Update Standards.

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/526/3, Soil tests, 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 ªInternational Standards Correspondence Indexº, or by using the
ªFindº 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 146, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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)25(:25' �

� *(1(5$/ ��
��� 6FRSH ��
����� 6FRSH�RI�(XURFRGH�� ��
����� 6FRSH�RI�(19������� ��
����� /LPLWDWLRQV ��
��� 5HIHUHQFHV ��
��� 'LVWLQFWLRQ�EHWZHHQ�3ULQFLSOHV�DQG�$SSOLFDWLRQ�5XOHV ��
��� 'HILQLWLRQV ��
����� 'HIHQLWLRQV�FRPPRQ�WR�DOO�(XURFRGHV ��
����� 'HILQLWLRQV�XVHG�LQ�(XURFRGH�� ��
����� 'HILQLWLRQV�XVHG�LQ�(19������� ��
��� 6\PEROV�DQG�XQLWV ��
����� 6\PEROV�FRPPRQ�WR�DOO�(XURFRGHV ��
����� 6\PEROV�DQG�XQLWV�XVHG�LQ�(XURFRGH�� ��
��� 7KH�OLQN�EHWZHHQ�(19��������DQG�(19������� ��

� 3/$11,1*�2)�6,7(�,19(67,*$7,216 ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� 3UHOLPLQDU\�LQYHVWLJDWLRQV�IRU�SRVLWLRQLQJ�RI�D

VWUXFWXUH�DQG�SUHOLPLQDU\�GHVLJQ ��
��� ,QYHVWLJDWLRQV�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ ��
��� &RQWURO�,QYHVWLJDWLRQV ��
��� 5HSRUWLQJ�RI�VLWH�LQYHVWLJDWLRQV ��
����� (YDOXDWLRQ�RI�VLWH�LQYHVWLJDWLRQV ��
����� (YDOXDWLRQ�RI�WKH�SUHOLPLQDU\�LQYHVWLJDWLRQV ��
����� (YDOXDWLRQ�RI�LQYHVWLJDWLRQV�IRU�GHVLJQ�DQG�FRQVWUXFWLRQ ��

� &21(�3(1(75$7,21�$1'�3,(=2&21(�7(676���&37�8� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� $SSDUDWXV ��
����� 0HDVXULQJ�HTXLSPHQW ��
��� 7HVW�SURFHGXUH ��
����� &DOLEUDWLRQV�DQG�FKHFNV ��
����� 3HUIRUPLQJ�WKH�WHVW ��
��� ,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV ��
��� 5HSRUWLQJ�RI�WKH�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��
����� 'HULYHG�YDOXHV�IRU�FDOFXODWLRQV�RI�EHDULQJ�FDSDFLW\�DQG�VHWWOHPHQW

RI�VSUHDG�IRXQGDWLRQV ��
����� 3LOH�IRXQGDWLRQV ��

� 35(6685(0(7(5�7(67��307� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� $SSDUDWXV ��
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����� 0HDVXULQJ�HTXLSPHQW ��
��� 7HVW�SURFHGXUH ��
����� &DOLEUDWLRQV ��
����� ,QVWDOODWLRQ ��
����� 7HVWLQJ�SURFHGXUH ��
��� ,QWHUSUHWDWLRQ ��
����� 'DWD�UHGXFWLRQ�RI�SUHVVXUHPHWHU�WHVWV ��
����� ,QWHUSUHWDWLRQ�RI�WKH�0pQDUG�WHVW ��
��� 5HSRUWLQJ�WKH�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��
����� 'HULYHG�YDOXHV�IRU�WKH�FDOFXODWLRQ�RI�EHDULQJ�FDSDFLW\�UHVLVWDQFH

RI�VSUHDG�IRXQGDWLRQV ��
����� 'HULYHG�YDOXHV�IRU�WKH�FDOFXODWLRQ�RI�VHWWOHPHQW�RI�VSUHDG�IRXQGDWLRQV ��
����� 3LOH�IRXQGDWLRQV ��

� 67$1'$5'�3(1(75$7,21�7(67��637� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� %RULQJ�HTXLSPHQW ��
����� 6DPSOHU ��
����� 'ULYH�URGV ��
����� 'ULYH�ZHLJKW�DVVHPEO\ ��
��� 7HVW�3URFHGXUH ��
����� 3UHSDUDWLRQ�RI�WKH�ERUHKROH ��
����� 3HQHWUDWLRQ�WHVW ��
��� ,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV ��
����� ,QWURGXFWLRQ ��
����� (QHUJ\�GHOLYHUHG�WR�WKH�GULYH�URGV ��
����� (QHUJ\�ORVVHV�GXH�WR�WKH�OHQJWK�RI�URGV ��
����� (IIHFW�RI�RYHUEXUGHQ�SUHVVXUH�LQ�VDQGV ��
����� 2WKHU�FRUUHFWLRQ�IDFWRUV ��
����� 8VH�RI�WKH�FRUUHFWLRQ�IDFWRUV ��
��� 5HSRUWLQJ�RI�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��
����� *HQHUDO�FULWHULD ��
����� %HDULQJ�FDSDFLW\�LQ�VDQGV ��
����� 6HWWOHPHQW�RI�VSUHDG�IRXQGDWLRQV�LQ�VDQG ��
����� 3LOH�IRXQGDWLRQV�LQ�VDQG ��

� '<1$0,&�352%,1*�7(67��'3� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� &RQH ��
����� 'ULYH�URGV ��
����� 'ULYLQJ�GHYLFH ��
���� 7HVW�SURFHGXUH ��
��� ,QWHUSUHWDWLRQ�RI�WHVW�UHVXOWV ��
��� 5HSRUWLQJ�RI�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��
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� :(,*+7�6281',1*�7(67��:67� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� 3HQHWURPHWHU�WLS ��
����� :HLJKWV�RU�ORDGLQJ�V\VWHP ��
����� 5RGV ��
��� 7HVW�SURFHGXUH ��
����� 8VH�RI�SUHERULQJ�DQG�FDVLQJ ��
����� 0DQXDO�ZHLJKW�VRXQGLQJ ��
����� 0HFKDQL]HG�ZHLJKW�VRXQGLQJ ��
��� ,QWHUSUHWDWLRQ�RI�WHVW�UHVXOWV ��
��� 5HSRUWLQJ�RI�WKH�WHVW�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��

� ),(/'�9$1(�7(67��)97� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
��� (TXLSPHQW ��
����� 9DQH ��
����� ([WHQVLRQ�URGV ��
����� (TXLSPHQW�IRU�URWDWLRQ�DQG�UHFRUGLQJ�LQVWUXPHQW ��
��� 7HVW�SURFHGXUH ��
����� 3UHGULOOLQJ�DQG�SXVKLQJ�GRZQ�WKH�YDQH ��
����� 9DQH�VKHDU�WHVW ��
��� ,QWHUSUHWDWLRQ�RI�WHVW�UHVXOWV ��
��� 5HSRUWLQJ�RI�WKH�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��

� )/$7�',/$720(7(5�7(67��'07� ��
��� *HQHUDO ��
��� 'HILQLWLRQV ��
����� (TXLSPHQW�DQG�WHVWLQJ�SURFHGXUH ��
����� '07�SDUDPHWHUV ��
��� (TXLSPHQW ��
����� 'LODWRPHWHU�HTXLSPHQW ��
����� ,QVHUWLRQ�DSSDUDWXV ��
��� 7HVW�SURFHGXUH ��
����� &DOLEUDWLRQ�DQG�FKHFNV ��
����� 0HPEUDQH�FDOLEUDWLRQ�SURFHGXUH ��
����� 3HUIRUPLQJ�WKH�WHVW ��
��� ,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV ��
��� 5HSRUWLQJ�RI�WKH�UHVXOWV ��
��� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��
����� %HDULQJ�FDSDFLW\�RI�VSUHDG�IRXQGDWLRQV ��
����� 6HWWOHPHQW�RI�VSUHDG�IRXQGDWLRQV ��
����� 3LOH�IRXQGDWLRQV ��

�� 52&.�',/$720(7(5�7(67��5'7� ��
���� *HQHUDO ��
���� 'HILQLWLRQV ��
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������ 'LODWRPHWHU�SUREH�DQG�WHVWLQJ�DSSDUDWXV ��
������ 6\PEROV�RI�GLODWRPHWHU�SDUDPHWHUV ��
���� (TXLSPHQW ��
������ 'ULOOLQJ�HTXLSPHQW ��
������ 3UHVVXUL]LQJ�V\VWHP ��
������ 0HDVXULQJ�V\VWHP ��
������ &DOLEUDWLRQ�HTXLSPHQW ��
������ 'LODWRPHWHU�SUREH ��
���� 7HVW�SURFHGXUH ��
������ &DOLEUDWLRQ�DQG�FKHFNV ��
������ 3HUIRUPLQJ�WKH�WHVW ��
���� ,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV ��
���� 5HSRUWLQJ�RI�WKH�UHVXOWV ��
���� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��

�� 3/$7(�/2$',1*�7(67��3/7� ��
���� *HQHUDO ��
���� 'HILQLWLRQV ��
���� (TXLSPHQW ��
������ $SSDUDWXV ��
������ 0HDVXULQJ�HTXLSPHQW ��
���� 7HVW�SURFHGXUH ��
������ 3UH�WHVW�H[SORUDWLRQV�RI�JURXQG�FRQGLWLRQV ��
������ &DOLEUDWLRQ�DQG�FKHFNV ��
������ 3UHSDUDWLRQ�RI�WHVW�DUHD ��
������ 3UHSDUDWLRQ�DQG�VHWWLQJ�XS�RI�ORDGLQJ�DQG�PHDVXULQJ�DSSDUDWXV ��
������ /RDGLQJ�WHVW ��
���� ,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV ��
���� 5HSRUWLQJ�RI�UHVXOWV ��
���� 'HULYHG�YDOXHV�RI�JHRWHFKQLFDO�SDUDPHWHUV ��

�� 62,/�6$03/,1* ��
���� *HQHUDO ��
���� &DWHJRULHV�DQG�FRQFHSWV ��
������ &DWHJRULHV�RI�VDPSOLQJ�PHWKRGV ��
������ $UHD�UDWLR�DQG�LQVLGH�FOHDUDQFH�RI�WKH�VDPSOH�WXEH ��
������ 7HFKQLTXHV�IRU�VDPSOLQJ ��
������ 4XDOLW\�FODVVHV�RI�VRLO�VDPSOHV�UHODWHG�WR�VDPSOLQJ�FDWDJRULHV ��
���� (TXLSPHQW ��
������ %DVLF�UHTXLUHPHQWV�IRU�VDPSOHUV ��
������ 5HTXLUHPHQWV�IRU�GULYH�VDPSOHUV� ��
���� 6DPSOLQJ�SURFHGXUH ��
������ 6HOHFWLRQ�RI�VDPSOLQJ�PHWKRG ��
������ 'ULYH�VDPSOLQJ�RSHUDWLRQ ��
������ +DQGOLQJ�DQG�VWRULQJ�RI�VDPSOHV ��
���� 5HSRUWLQJ�RQ�ERULQJ�DQG�VDPSOLQJ ��
������ %RULQJ�UHFRUG ��
������ /DEHOLQJ�RI�VDPSOHV ��
������ 6DPSOLQJ�UHSRUW ��
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�� 52&.�6$03/,1* ��
���� *HQHUDO ��
���� 'HILQLWLRQV ��
������ 6DPSOLQJ�FDWHJRULHV ��
������ 9LVXDO�URFN�LGHQWLILFDWLRQ�LQ�WKH�ILHOG ��
������ 5RFN�UHFRYHU\ ��
������ $UHD�UDWLR�DQG�LQVLGH�FOHDUDQFH�RI�WKH�VDPSOH�WXEH ��
���� (TXLSPHQW ��
������ %DVLF�UHTXLUHPHQWV�IRU�VDPSOHUV ��
������ 7HFKQLTXHV�IRU�VDPSOLQJ ��
������ 5HTXLUHPHQWV�IRU�URWDU\�VDPSOHUV ��
���� 5RWDU\�VDPSOLQJ ��
������ 5RWDU\�VDPSOLQJ�RSHUDWLRQ� ��
������ 3UHVHUYDWLRQ��KDQGOLQJ�DQG�VWRUDJH�RI�FRUH�VDPSOHUV ��
���� 5HSRUWLQJ�RI�WKH�FRUH�VDPSOLQJ�RSHUDWLRQ ��
������ /DEHOOLQJ��SUHVHUYDWLRQ�DQG�KDQGOLQJ�RI�FRUH�VDPSOHV ��
������ %RULQJ�UHSRUW ��

�� *5281':$7(5�0($685(0(176�,1�62,/6�$1'�52&. ��
���� *HQHUDO ��
���� 'HILQLWLRQV ��
���� (TXLSPHQW ��
������ *HQHUDO ��
������ %DVLF�UHTXLUHPHQWV ���
���� 7HVW�SURFHGXUH ���
������ ,QVWDOODWLRQ ���
������ 0HDVXUHPHQWV ���
���� ,QWHUSUHWDWLRQ�RI�JURXQGZDWHU�PHDVXUHPHQWV ���
���� 5HSRUWLQJ�RI�JURXQGZDWHU�PHDVXUHPHQWV ���
������ 'HULYHG�YDOXHV�RI�JURXQGZDWHU�RU�SRUH�SUHVVXUHV ���

$11(;(6

$ ([DPSOH�RI�D�IORZ�FKDUW�IRU�WKH�VHOHFWLRQ�RI
JURXQG�LQYHVWLJDWLRQ�PHWKRGV�LQ�GLIIHUHQW�SKDVHV ���

%�� &37��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�DQJOH�RI
VKHDULQJ�UHVLVWDQFH�DQG�GUDLQHG�<RXQJ
V�PRGXOXV ���

%�� &37��H[DPSOH�RI�D�VHWWOHPHQW�FDOFXODWLRQ�IRU
VSUHDG�IRXQGDWLRQV ���

%�� &37��H[DPSOH�RI�D�FRUUHODWLRQ�EHWZHHQ�RHGRPHWHU
PRGXOXV�DQG�FRQH�UHVLVWDQFH ���

%�� &37��H[DPSOH�RI�WKH�FDOFXODWLRQ�RI�WKH�EHDULQJ
UHVLVWDQFH�RI�D�VLQJOH�SLOH ���

&�� 307��H[DPSOH�RI�WKH�FDOFXODWLRQ�RI�WKH�EHDULQJ
UHVLVWDQFH�RI�VSUHDG�IRXQGDWLRQV ���

&�� 307��H[DPSOH�RI�WKH�FDOFXODWLRQ�RI�WKH�VHWWOHPHQWV�RI�VSUHDG�IRXQGDWLRQV ���
&�� 307��H[DPSOH�RI�FDOFXODWLRQV�RI�WKH�XOWLPDWH�EHDULQJ�

UHVLVWDQFH�RI�SLOHV ���
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'�� 637��H[DPSOH�RI�WKH�HQHUJ\�FRUUHFWLRQ�IDFWRUV ���
'�� 637��H[DPSOHV�RI�FRUUHODWLRQV�EHWZHHQ�EORZ�FRXQWV

DQG�GHQVLW\�LQGLFHV ���
'�� 637��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�DQJOH�RI

VKHDULQJ�UHVLVWDQFH ���
'�� 637��H[DPSOH�RI�D�VHWWOHPHQW�FDOFXODWLRQ�RI�VSUHDG�IRXQGDWLRQV ���

(�� '3��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�GHQVLW\�LQGH[ ���
(�� '3��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�DQJOH�RI

VKHDULQJ�UHVLVWDQFH ���
(�� '3��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�RHGRPHWHU�PRGXOXV ���

) :67��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�DQJOH�RI�VKHDULQJ
UHVLVWDQFH�DQG�GUDLQHG�<RXQJ
V�PRGXOXV ���

* )97��H[DPSOHV�RI�FRUUHFWLRQ�IDFWRUV�IRU�WKH�XQGUDLQHG
VKHDU�VWUHQJWK ���

+ '07��H[DPSOH�RI�FRUUHODWLRQV�EHWZHHQ�(RHG�DQG
'07�UHVXOWV ���

,�� 3/7��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�XQGUDLQHG
VKHDU�VWUHQJWK ���

,�� 3/7��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�SODWH
VHWWOHPHQW�PRGXOXV ���

,�� 3/7��H[DPSOH�RI�GHULYHG�YDOXHV�IRU�WKH�FRHIILFLHQW
RI�VXEJUDGH�UHDFWLRQ ���

,�� 3/7��H[DPSOH�RI�VHWWOHPHQW�FDOFXODWLRQV ���

- ([DPSOHV�RI�VDPSOLQJ�PHWKRGV ���

. ([DPSOH�RI�URFN�ZHDWKHULQJ�FODVVLILFDWLRQ ���

/ *XLGHOLQHV�IRU�JURXQGZDWHU�PHDVXUHPHQWV ���

0 %LEOLRJUDSK\ ���
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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