
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DRAFT FOR DEVELOPMENT DD ENV
1999-2:2000

ICS 91.010.30; 91.080.10

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Eurocode 9: Design of
aluminium structures Ð

Part 2: Structures susceptible to fatigue



This Draft for Development,
having been prepared under the
direction of the Sector
Committee for Building and Civil
Engineering, was published under
the authority of the Standards
Committee and comes into effect
on 15 December 2000

 BSI 12-2000

ISBN 0 580 36783 5

DD ENV 1999-2:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This Draft for Development is the official English version of ENV 1999-2:1998.

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 from 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 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/525/9, Structural use of
aluminium, 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 committee 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 National
Application Document (10 pages), the ENV title page, pages 2 to 90, 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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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

&RQWHQWV�RI
1DWLRQDO�$SSOLFDWLRQ�'RFXPHQW

3DJH

1DWLRQDO�$SSOLFDWLRQ�'RFXPHQW
,QWURGXFWLRQ ���

� 6FRSH ���
� 5HIHUHQFHV ���
� 3DUWLDO�VDIHW\�IDFWRUV��FRPELQDWLRQ�IDFWRUV�DQG�RWKHU�YDOXHV ���
� /RDGLQJ�FRGHV ���
� 5HIHUHQFH�VWDQGDUGV ���
� $GGLWLRQDO�UHFRPPHQGDWLRQV ���
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7DEOHV

�� 3HUPLWWHG�%ULWLVK�6WDQGDUGV�IRU�$OOR\V �
�� 5HIHUHQFH�VWDQGDUGV�FRPPRQ�WR�GLIIHUHQW�SURGXFW�IRUPV �
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� �

3ODWH�6KHHW�DQG�6WULS
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� �

'UDZQ�7XEH
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� �

)RUJLQJ�6WRFN�	�)RUJLQJV
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� �

%DUV��([WUXGHG�URXQG�WXEHV�DQG�VHFWLRQV�
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� �

:LUH
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� ��

,QJRWV�DQG�&DVWLQJV
�� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� ��

/RQJLWXGLQDOO\�:HOGHG�7XEH
��� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� ��

6ROLG�([WUXGHG�%DUV�DQG�6HFWLRQV�VXLWDEOH�IRU�EULJKW
WULP�UHIOHFWRU�DSSOLFDWLRQV

��� 5HIHUHQFH�VWDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\� ��
)UHH�&XWWLQJ�%DU�DQG�:LUH
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

1DWLRQDO�$SSOLFDWLRQ�'RFXPHQW

,QWURGXFWLRQ
7KLV�1DWLRQDO�$SSOLFDWLRQ�'RFXPHQW� �1$'��KDV�EHHQ�SUHSDUHG�XQGHU� WKH�GLUHFWLRQ�RI
7HFKQLFDO� &RPPLWWHH� %����� %XLOGLQJ� 	� &LYLO� (QJLQHHULQJ� VWUXFWXUHV�� �E\� VXE�
FRPPLWWHH�%���������,W�KDV�EHHQ�GHYHORSHG�IURP�

D� D�WH[WXUDO�H[DPLQDWLRQ�RI�(19�������������

E� D�SDUDPHWULF�FDOLEUDWLRQ�DJDLQVW�%6�������VXSSRUWLQJ�VWDQGDUGV�DQG�WHVW�GDWD�

F� WULDO�FDOFXODWLRQV

�����6FRSH

7KLV�1$'�SURYLGHV�LQIRUPDWLRQ�WR�HQDEOH�(19��������������(XURFRGH���3DUW����WR�EH
XVHG�IRU�WKH�GHVLJQ�RI�EXLOGLQJV�DQG�FLYLO�DQG�VWUXFWXUDO�HQJLQHHULQJ�ZRUNV�LQ�WKH�8.�RU
SDUWV�WKHUHRI�ZKLFK�DUH�VXVFHSWLEOH�WR�IDWLJXH�
�����5HIHUHQFHV
�����1RUPDWLYH�5HIHUHQFHV

7KLV� 1$'� LQFRUSRUDWHV�� E\� UHIHUHQFH�� SURYLVLRQV� IURP� VSHFLILF� HGLWLRQV� RI� RWKHU
SXEOLFDWLRQV����7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SRLQWV�LQ�WKH�WH[W�
6XEVHTXHQW�DPHQGPHQWV�WR��RU�UHYLVLRQ�RI��DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�1$'
RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�XSGDWLQJ�RU�UHYLVLRQ�

������,QIRUPDWLYH�5HIHUHQFHV

7KLV�1$'�UHIHUV�WR�RWKHU�SXEOLFDWLRQV�WKDW�SURYLGH�LQIRUPDWLRQ�RU�JXLGDQFH����(GLWLRQV
RI�WKHVH�SXEOLFDWLRQV�FXUUHQW�DW�WKH�WLPH�RI�LVVXH�RI�WKLV�VWDQGDUG�DUH�OLVWHG��EXW�UHIHUHQFH
VKRXOG�EH�PDGH�WR�WKH�ODWHVW�HGLWLRQV�

�����3DUWLDO�VDIHW\�IDFWRUV��FRPELQDWLRQ�IDFWRUV�DQG�RWKHU�YDOXHV

D� 7KH�YDOXHV�IRU�SDUWLDO�ORDG�IDFWRUV��g��VKRXOG�EH�WKRVH�JLYHQ�LQ�''�(19���������
����� &ODXVH����

E� 7KH�YDOXHV� IRU�SDUWLDO� VDIHW\� IDFWRUV� �gP�� VKRXOG�EH� WKRVH�JLYHQ� LQ�(19��������
�����&ODXVH�����������>VHH�DOVR�������G��EHORZ�UH��gP�IRU�DGKHVLYHO\�ERQGHG�MRLQWV@�
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�������/RDGLQJ�&RGHV

*XLGDQFH�RQ�ORDGLQJ�VSHFLILFDOO\�IRU�IDWLJXH�PD\�EH�REWDLQHG�IURP�

%6�����3DUW��������
5XOHV�IRU�WKH�GHVLJQ�RI�FUDQHV
3DUW����³6SHFLILFDWLRQ�IRU�FODVVLILFDWLRQ��VWUHVV�FDOFXODWLRQV�DQG�GHVLJQ�FULWHULD�IRU
VWUXFWXUHV´

%6�����3DUW��������
5XOHV�IRU�WKH�GHVLJQ�RI�FUDQHV
3DUW����³6SHFLILFDWLRQ�IRU�FODVVLILFDWLRQ��VWUHVV�FDOFXODWLRQV�DQG�GHVLJQ�RI�PHFKDQLVPV´

%6�����3DUW���������
6WHHO��FRQFUHWH�DQG�FRPSRVLWH�EULGJHV�
3DUW�����³&RGH�RI�SUDFWLFH�IRU�IDWLJXH´

%6�����3DUW��������
/DWWLFH�WRZHUV�DQG�PDVWV
3DUW����³&RGH�RI�SUDFWLFH�IRU�ORDGLQJ´

%6�����3DUW��������
/DWWLFH�WRZHUV�DQG�PDVWV
3DUW����³*XLGH�WR�WKH�EDFNJURXQG�DQG�XVH�RI�SDUW���³&RGH�RI�SUDFWLFH�IRU�ORDGLQJ´�

�������5HIHUHQFH�6WDQGDUGV

7KH�VXSSRUWLQJ�VWDQGDUGV�WR�EH�XVHG�DUH�OLVWHG�LQ�7DEOHV���WR����

� $GGLWLRQDO�5HFRPPHQGDWLRQV
��� *XLGDQFH�RQ�(XURFRGH�����3DUW����

1RWH���������WR�������VKRXOG�EH�IROORZHG�ZKHQ�GHVLJQLQJ�LQ�DFFRUGDQFH�ZLWK�(XURFRGH���
3DUW��
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

����� &KDSWHU����*HQHUDO

D� &ODXVH����������'DPDJH�WROHUDQFH
7KH�XVH�RI�GDPDJH�WROHUDQW�GHVLJQV�>UHI�(XURFRGH����3DUW���FODXVHV����������DQG
�����@�VKRXOG�EH�OLPLWHG�WR�DQ\�VWUXFWXUDO�DSSOLFDWLRQV�WKDW�ZRXOG�QRUPDOO\�EH
VXEMHFWHG�WR�UHJXODU�LQVSHFWLRQV�IRU�IDWLJXH�GDPDJH�

E� &ODXVH��������SURGXFWV
'HVLJQHUV�ZLVKLQJ�WR�HPSOR\�FDVWLQJV�XQGHU�IDWLJXH�FRQGLWLRQV�VKRXOG�FRQVXOW
WKH�PDQXIDFWXUHUV�DQG�FRQVLGHU�SURWRW\SH�IDWLJXH�WHVWLQJ�RI�FRPSRQHQWV�

F� &ODXVH������
5DQJH�RI�PDWHULDOV��8VH�RI�DOXPLQLXP�DOOR\�SURGXFWV�OLVWHG�LQ�WKH�%ULWLVK
6WDQGDUGV�JLYHQ�LQ�7DEOH���LV�DOVR�SHUPLWWHG�

127(���7KLV�SURYLVLRQ�LV�WR�HQDEOH�WKH�XVH�RI�PDWHULDOV�KHOG�LQ�VWRFN�ZKLFK�ZHUH�SURGXFHG�SULRU�WR�WKH
DGRSWLRQ�RI�WKH�(1�PDWHULDO�VWDQGDUGV�

G�� &ODXVH�������-RLQLQJ�0HWKRGV
:KLOVW�DGKHVLYH�ERQGLQJ�LV�OLVWHG�LQ�WKLV�FODXVH��WKH\�VKRXOG�QRW�EH�XVHG�XQGHU
IDWLJXH�FRQGLWLRQV�ZLWKRXW�FRQVXOWDWLRQ�ZLWK�WKH�PDQXIDFWXUHUV�DQG
UHSUHVHQWDWLYH�WHVWLQJ�RI�D�VXIILFLHQW�QXPEHU�RI�VDPSOHV�

������ 6HFWLRQ���%DVLV�RI�'HVLJQ

D�� &ODXVH�����������'DPDJH�WROHUDQW�GHVLJQ�±�VHH�QRWHV�DERYH�UH�&ODXVH�������

E�� &ODXVH���±�'DPDJH�WROHUDQW�GHVLJQ�±��VHH
QRWHV�DERYH�UH�&ODXVH�������

������ 6HFWLRQ���±�/RDGLQJ

D� &ODXVH���������'HOHWH�UHIHUHQFH�WR�(19������DQG�XVH�ORDGLQJ�FRGHV�UHOHYDQW�WR
SDUWLFXODU�DSSOLFDWLRQ��VHH�DOVR�VHFWLRQ���DERYH��RU�DFWXDO�GDWD�DV�DYDLODEOH�

����� 6HFWLRQ���±�/RDGLQJ

D� &ODXVH���������H��'HOHWH���VHH�3DUW���RI�WKLV�3UHVWDQGDUG���DQG�UHSODFH�ZLWK��,Q�D
ZHE�LQ�VKHDU�WKH�PRGLILHG�QRPLQDO�VWUHVV�VKRXOG�EH�FDOFXODWHG�XVLQJ�DQ�HIIHFWLYH
WKLFNQHVV�RI����rYWZ��EXW�QRW�PRUH�WKDQ�WZ����7KH�YDOXH�RI�rY�VKRXOG�EH�WDNHQ
IURP�FODXVH��������DQG��������RI�''�(19�����������
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

����� 6HFWLRQ���)DWLJXH�6WUHQJWK�'DWD

D�� &ODXVH����������
$GKHVLYH�ERQGLQJ�VKRXOG�QRW�EH�XVHG�LQ�IDWLJXH�FRQGLWLRQV�ZLWKRXW
UHSUHVHQWDWLYH�WHVW�GDWD����6HH�UHI�WR�&ODXVH�������DERYH����'HOHWH�WKH�VHQWHQFH
³RWKHUZLVH�D�KLJK�YDOXH�RI�gPI�VKRXOG�EH�XVHG´�

E� 7DEOH�������DQG�)LJ������
7KH�IDWLJXH�FXUYH�DQG�GHWDLO�FDWHJRU\�VKRXOG�RQO\�EH�XVHG�IRU�QRQ�FULWLFDO
DSSOLFDWLRQV�RU�IRU�SUHOLPLQDU\�GHVLJQ�SULRU�WR�UHSUHVHQWDWLYH�WHVWLQJ�
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

7$%/(�����3HUPLWWHG�%ULWLVK�6WDQGDUGV�IRU�$OOR\V

%6�����������:URXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V�IRU�JHQHUDO�HQJLQHHULQJ
SXUSRVHV��SODWH��VKHHW�DQG�VWULS�
%6�����������6SHFLILFDWLRQ�IRU�ZURXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V��'UDZQ�WXEH�
%6�����������6SHFLILFDWLRQ�IRU�ZURXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V��)RUJLQJ
VWRFN�DQG�IRUJLQJV
%6�����������6SHFLILFDWLRQ�IRU�ZURXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V�IRU�JHQHUDO
HQJLQHHULQJ�SXUSRVHV��EDUV��H[WUXGHG�URXQG�WXEHV�DQG�VHFWLRQV
%6�����������6SHFLILFDWLRQ�IRU�ZURXJKW�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\V��:LUH
%6�����������6SHFLILFDWLRQ�IRU�DOXPLQLXP�DQG�DOXPLQLXP�DOOR\�LQJRWV�DQG�FDVWLQJV�IRU
JHQHUDO�HQJLQHHULQJ�SXUSRVHV
%6�������������6SHFLILFDWLRQ��VXSSOHPHQWDU\�VHULHV��IRU�ZURXJKW�DOXPLQLXP�DQG
DOXPLQLXP�DOOR\V�3DUW����$OXPLQLXP�DOOR\�ORQJLWXGLQDOO\�ZHOGHG�WXEH
%6�������������6SHFLILFDWLRQ��VXSSOHPHQWDU\�VHULHV��IRU�ZURXJKW�DOXPLQLXP�DQG
DOXPLQLXP�DOOR\V�IRU�JHQHUDO�HQJLQHHULQJ�SXUSRVHV��3DUW��������6ROLG�H[WUXGHG�EDUV�DQG
VHFWLRQV�VXLWDEOH�IRU�EULJKW�WULP�UHIOHFWRU�DSSOLFDWLRQV
%6�������������6SHFLILFDWLRQ��VXSSOHPHQWDU\�VHULHV��IRU�ZURXJKW�DOXPLQLXP�DQG
DOXPLQLXP�DOOR\V�IRU�JHQHUDO�HQJLQHHULQJ�SXUSRVHV��3DUW��������)UHH�FXWWLQJ�EDU�DQG
ZLUH
%6��������������6SHFLILFDWLRQ��VXSSOHPHQWDU\�VHULHV��IRU�ZURXJKW�DOXPLQLXP�DQG
DOXPLQLXP�DOOR\V��3DUW���������%DU��H[WUXGHG�URXQG�WXEH�DQG�VHFWLRQV
%6��������������6SHFLILFDWLRQ��VXSSOHPHQWDU\�VHULHV��IRU�ZURXJKW�DOXPLQLXP�DQG
DOXPLQLXP�DOOR\V�3DUW���������%DU��H[WUXGHG�URXQG�WXEH�DQG�VHFWLRQV

7DEOH����5HIHUHQFH�VWDQGDUGV�FRPPRQ�WR�GLIIHUHQW�SURGXFW�IRUPV

%6�(1�������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��:URXJKW�SURGXFWV��7HPSHU
GHVLJQDWLRQV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&KHPLFDO�FRPSRVLWLRQ�DQG
IRUP�RI�ZURXJKW�SURGXFWV��3DUW����&KHPLFDO�FRPSRVLWLRQ�

%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&KHPLFDO�FRPSRVLWLRQ�DQG
IRUP�RI�ZURXJKW�SURGXFWV��3DUW����)RUPV�RI�SURGXFW�



�

''�(19��������������
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7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�DOOR\�3ODWH��6KHHW
DQG�6WULS��5HSODFHV�%6�����������

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��6KHHW��VWULS�DQG�SODWH��3DUW���
7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��6KHHW��VWULS�DQG�SODWH��3DUW���
0HFKDQLFDO�SURSHUWLHV�

%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��6KHHW��VWULS�DQG�SODWH��3DUW���
7ROHUDQFHV�RQ�VKDSH�DQG�GLPHQVLRQV�IRU�KRW�UROOHG�SURGXFWV�

%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��6KHHW��VWULS�DQG�SODWH��3DUW���
7ROHUDQFHV�RQ�VKDSH�DQG�GLPHQVLRQV�IRU�FROG�UROOHG�SURGXFWV�

7DEOH�����5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�'UDZQ�7XEH�
�5HSODFHV�%6������������

%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����0HFKDQLFDO�SURSHUWLHV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����6HDPOHVV�WXEHV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����3RUWKROH�WXEHV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

7DEOH����5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQ�$OXPLQLXP�$OOR\�)RUJLQJ�6WRFN�DQG
)RUJLQJV���5HSODFHV�%6�����������

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��)RUJLQJV��3DUW����7HFKQLFDO
FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��)RUJLQJV��3DUW����0HFKDQLFDO
SURSHUWLHV�DQG�DGGLWLRQDO�SURSHUW\�UHTXLUHPHQWV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��:URXJKW�IRUJLQJ�VWRFN��3DUW���
7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��:URXJKW�IRUJLQJ�VWRFN��3DUW���
0HFKDQLFDO�SURSHUWLHV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&DVW�IRUJLQJ�VWRFN��3DUW���
7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&DVW�IRUJLQJ�VWRFN��3DUW���
7ROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

7DEOH�����5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�%DUV��([WUXGHG
5RXQG�7XEHV�DQG�6HFWLRQV����5HSODFHV�%6�������������%6���������DQG�%6
�������������

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����0HFKDQLFDO�SURSHUWLHV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����5RXQG�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����6TXDUH�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����5HFWDQJXODU�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����+H[DJRQDO�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����6HDPOHVV�WXEHV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����3RUWKROH�WXEHV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

(1�������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEHV�DQG
SURILOHV��3DUW����3URILOHV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

(1��������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�SUHFLVLRQ�SURILOHV�LQ
DOOR\V�(1�$:������(1�$:�������3DUW����7HFKQLFDO�FRQGLWLRQV�IRU
LQVSHFWLRQ�DQG�GHOLYHU\�

(1��������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�SUHFLVLRQ�SURILOHV�LQ
DOOR\V�(1�$:������(1�$:�������3DUW����7ROHUDQFHV�RQ�GLPHQVLRQV
DQG�IRUP�

7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�:LUH��5HSODFHV
%6������������

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��'UDZQ�ZLUH��3DUW����7HFKQLFDO
FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��'UDZQ�ZLUH��3DUW����0HFKDQLFDO
SURSHUWLHV�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��'UDZQ�ZLUH�3DUW����7ROHUDQFHV
RQ�GLPHQVLRQV�



�
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%6,�����5HY���������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

7DEOH�����5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�,QJRWV�DQG
&DVWLQJV�IRU�*HQHUDO�(QJLQHHULQJ�3XUSRVHV����5HSODFHV�%6������������

%6�(1������������� )RXQGLQJ��7HFKQLFDO�FRQGLWLRQV�RI�GHOLYHU\��3DUW����*HQHUDO�
(1��������� )RXQGLQJ��7HFKQLFDO�FRQGLWLRQV�RI�GHOLYHU\��3DUW����$GGLWLRQDO

UHTXLUHPHQWV�IRU�DOXPLQLXP�FDVWLQJV��XQGHU�SUHSDUDWLRQ��
%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��$OOR\HG�LQJRWV�IRU�UHPHOWLQJ�

6SHFLILFDWLRQV�
%6�(1����������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&DVWLQJV��&KHPLFDO�FRPSRVLWLRQ

DQG�PHFKDQLFDO�SURSHUWLHV�

7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�/RQJLWXGLQDOO\
:HOGHG�7XEH����5HSODFHV�%6��������������

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��+)�VHDPZHOGHG�WXEHV��3DUW���
7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��+)�VHDPZHOGHG�WXEHV��3DUW���
0HFKDQLFDO�SURSHUWLHV�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��+)�VHDPZHOGHG�WXEHV��3DUW���
7ROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�RI�FLUFXODU�WXEHV�

%6�(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��+)�VHDP�ZHOGHG�WXEHV��3DUW���
7ROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�IRU�VTXDUH��UHFWDQJXODU�DQG
VKDSHG�WXEHV�

7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�6ROLG�([WUXGHG
%DUV�DQG�6HFWLRQV�VXLWDEOH�IRU�EULJKW�WULP�UHIOHFWRU�DSSOLFDWLRQV����5HSODFHV
%6��������������

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����0HFKDQLFDO�SURSHUWLHV�
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%6,�����5HY����������������������������������������������������������� ),1$/�'5$)7�2&72%(5�����

7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�6ROLG�([WUXGHG
%DUV�DQG�6HFWLRQV�VXLWDEOH�IRU�EULJKW�WULP�UHIOHFWRU�DSSOLFDWLRQV����5HSODFHV
%6�������������������&RQW
G�

%6(1������������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����5RXQG�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����6TXDUH�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����5HFWDQJXODU�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG
IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����+H[DJRQDO�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

(1������� $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����3URILOH��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

7DEOH������5HIHUHQFH�6WDQGDUGV�IRU�$OXPLQLXP�DQG�$OXPLQLXP�$OOR\�)UHH�&XWWLQJ
%DU�DQG�:LUH����5HSODFHV�%6���������������

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����0HFKDQLFDO�SURSHUWLHV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����5RXQG�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��&ROG�GUDZQ�URG�EDU�DQG�WXEH�
3DUW����+H[DJRQDO�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEHV�DQG
SURILOHV��3DUW����7HFKQLFDO�FRQGLWLRQV�IRU�LQVSHFWLRQ�DQG�GHOLYHU\�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����0HFKDQLFDO�SURSHUWLHV�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����5RXQG�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�

%6�(1������������ $OXPLQLXP�DQG�DOXPLQLXP�DOOR\V��([WUXGHG�URG�EDU��WXEH�DQG
SURILOHV��3DUW����+H[DJRQDO�EDUV��WROHUDQFHV�RQ�GLPHQVLRQV�DQG�IRUP�































































































































































3D
JH
��
�



























DD ENV
1999-2:2000

BSI
389 Chiswick High Road
London
W4 4AL

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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.


