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National foreword

This British Standard is the English language version of EN 1065:1998.

The UK participation in its preparation was entrusted by Technical Committee B/514, Access and
support equipment, to Subcommittee B/514/28, Props, tubes and couplers, which has the
responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the interpretation, or
proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate them in the UK.

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

This British Standard, together with BS 4074:1999 (in course preparation), will supersede
BS 4074:1982, and partially supersede BS 5507-3:1982 which is currently under revision. The revised
edition of BS 5507-3 will descibe methods of determining the characteristic resistance of adjustable
props not conforming to BS EN 1065. BS 4074:1999 covers steel trench struts.

This standard provides the user with a greatly enlarged choice of props. It is recommended, therefore,
in the interests of maximizing site utilization, length compatibility with existing props, and as an aid
to economic prop manufacture, that users should give preferential consideration to sizes 25, 30, 35, 40
and 50 in either B or C strength grades and to either F2 or F4 corrosion protection methods.
Additionally, the use of loose forkheads is recommended.

It is recommended that, if a pin has any reduction in its nominal cross section (such as holes for
cables or chains), a means should be provided to ensure that this portion of the pin is always outside
the collar nut major diameter.

The principal changes from BS 4074:1982 and points of significance are as follows:

a) Steel trench struts (previously known as trench struts) are not covered.

b) Advice on safe working loads is not included. It is envisaged that the next amendment to
BS 5975 will contain some advice.

c) Five different strength classes of props are included. Identification is now given by marking on
each prop the number of the standard, the name or trademark of the manufacturer, the year of
manufacture, the classification, and the prop's compatibility with EN 74 couplers. The prop may
also have the classification identified by profiling the endplates. When required (see annex E) the
level of inspection and/or the sign of the independent certification system also have to be marked.

d) Five methods of corrosion protection are given.

e) Props are classified according to their fully extended lengths which range from 2,5 m to 5,5 m in
0,5 m intervals. Fully closed lengths of props are no longer specified but all props have at least
1,0 m of adjustment.

f) Props having a fully closed height of less than 1,5 m are no longer included.

g) A test to verify that the component parts of adjustable telescopic steel props do not become
inadvertently disengaged in use has been added.

h) There is a minimum linear clearance of 100 mm between the inner and outer tubes intended to
form an anti-hand trapping gap when the prop is in the fully closed position.

i) The minimum permissible end plate bearing area is reduced.

j) A maximum clearance between threads is now specified.

k) There is a minimum material thickness for all prop components.

l) The use of rimming steel is no longer permitted.

m) Geometric designed props are no longer included.

n) Verification of the nominal characteristic resistance of an individual prop design may also be by
calculation.

o) Information about independent prototype assessment is included in annex D.

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.

A British Standard does not purport to include all the necessary provisions of a contract. Users of
British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity from legal
obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, pages 2 to 34, 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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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����7HPSRUDU\�ZRUNV�HTXLSPHQW��WKH
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W�RU
E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�0DUFK�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\
0DUFK������

$FFRUGLQJ� WR� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� � WKH� IROORZLQJ
FRXQWULHV� DUH� ERXQG� WR� LPSOHPHQW� WKLV� (XURSHDQ�6WDQGDUG�� $XVWULD�� %HOJLXP��&]HFK�5HSXEOLF�� 'HQPDUN�� )LQODQG�
)UDQFH�� *HUPDQ\�� *UHHFH�� ,FHODQG�� ,UHODQG�� ,WDO\�� /X[HPERXUJ�� 1HWKHUODQGV�� 1RUZD\�� 3RUWXJDO�� 6SDLQ�� 6ZHGHQ�
6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

,QWURGXFWLRQ

:KLOVW�WKLV�(XURSHDQ�6WDQGDUG�GHDOV�ZLWK�WKH�PRUH�FRPPRQ�W\SHV�RI�DGMXVWDEOH�WHOHVFRSLF�VWHHO�SURSV�LQ�XVH��LW�LV�QRW
LQWHQGHG�WR�SUHYHQW�GHYHORSPHQW�RI�RWKHU�W\SHV�RI�SURSV��)RU�H[DPSOH��SURSV�PD\�KDYH�KLQJHG�HQGV�RU�RWKHU�OHQJWK
DGMXVWPHQW�GHYLFHV�RU�EH�PDGH�RI�RWKHU�PDWHULDOV��:KLOVW�VXFK�SURSV�FDQQRW�FRPSO\�ZLWK�WKLV�(XURSHDQ�6WDQGDUG�LW�LV
UHFRPPHQGHG�WKDW� WKH�SULQFLSOHV�RI� WKLV�(XURSHDQ�6WDQGDUG�EH�FRQVLGHUHG� LQ� WKH�GHVLJQ�DQG�DVVHVVPHQW�RI�VXFK
SURSV�

7KH� FKDUDFWHULVWLF� VWUHQJWK� YDOXHV�VSHFLILHG� LQ� WKLV�(XURSHDQ�6WDQGDUG� IRUP�D� UHIHUHQFH� OHYHO�ZKLFK� LV� XQVDIH� IRU
GLUHFW�VLWH�XVH�� ,W� LV�D�PDWWHU� IRU�D�VHSDUDWH�(XURSHDQ�6WDQGDUG� WR�UHODWH�WKHVH�FKDUDFWHULVWLF�VWUHQJWKV� WR�VDIH�VLWH
XVDJH�E\�DSSO\LQJ�VXLWDEOH�SDUWLDO�VDIHW\�IDFWRUV� 0�DQG� )��,W� LV�DOVR�D�PDWWHU� IRU�D�VHSDUDWH�(XURSHDQ�6WDQGDUG�WR
VSHFLI\�WKH�UHTXLUHG�OHYHO�RI�FRUURVLRQ�SURWHFWLRQ�DQG�LQVSHFWLRQ�

7KLV�(XURSHDQ�6WDQGDUG�LV�D�SURGXFW�VWDQGDUG�SULPDULO\�IRU�XVH�LQ�WKH�ILHOG�RI�IDOVHZRUN�DQG�IRUPZRUN�

,Q�FDVHV�ZKHUH�WKH�SURS�LV�DQ� LQWHJUDO�SDUW�RI�D�V\VWHP�RI�VRIILW�VXSSRUW��RWKHU�GHVLJQ�DQG�DVVHVVPHQW�SURFHGXUHV
PD\�EH�PRUH�DSSURSULDWH�RU�HYHQ�QHFHVVDU\�

7KLV�(XURSHDQ�6WDQGDUG�JLYHV�D�QXPEHU�RI�DOWHUQDWLYHV��D�GHVLJQDWLRQ�RI�ZKLFK�LV�JLYHQ�LQ�FODXVH���

���6FRSH

7KLV� (XURSHDQ� 6WDQGDUG� VSHFLILHV� PDWHULDOV�� GHVLJQ� UHTXLUHPHQWV�� FRUURVLRQ� SURWHFWLRQ� DOWHUQDWLYHV� WRJHWKHU� ZLWK
DVVHVVPHQW�PHWKRGV�XVLQJ�ERWK�FDOFXODWLRQV�DQG�WHVWLQJ�IRU�RSHQ�WKUHDG�DQG�FRYHUHG�WKUHDG�DGMXVWDEOH�WHOHVFRSLF
VWHHO�SURSV�ZKLFK�DUH�LQWHQGHG�IRU�XVH�RQ�FRQVWUXFWLRQ�VLWHV��VHH�)LJXUH����

,W�VSHFLILHV�ILYH�FODVVHV�RI�QRPLQDO�FKDUDFWHULVWLF�VWUHQJWKV�IRU�DGMXVWDEOH�WHOHVFRSLF�VWHHO�SURSV�HDFK�KDYLQJ�D�VHULHV
RI�PD[LPXP�H[WHQGHG�OHQJWKV��(DFK�KDYLQJ�GLIIHULQJ�HQGSODWH�FRQILJXUDWLRQ�

7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW�DSSO\�WR�DGMXVWDEOH�SURSV�RI�GLIIHUHQW�PDWHULDOV�RU�FRQVWUXFWLRQ��QRU�GRHV�LW�SURYLGH
DQ\�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�XVH�RI�DGMXVWDEOH�VWHHO�SURSV�
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D���2SHQ�WKUHDG�� �'2�����E���&RYHUHG�WKUHDG�� �'&�

���(QGSODWH
���2XWHU�WXEH
���,QQHU�WXEH
���/HQJWK�DGMXVWPHQW�GHYLFH
�����$WWDFKHG�SLQ��VHH�������
�����&ROODU�QXW
�����+DQGOH
���&HQWUDO�KROH
���&RQQHFWLRQ�KROHV
����3LQ�KROH

)LJXUH����$GMXVWDEOH�WHOHVFRSLF�VWHHO�SURS

���1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU� SXEOLFDWLRQV�� 7KHVH
QRUPDWLYH� UHIHUHQFHV� DUH� FLWHG� DW� WKH� DSSURSULDWH� SODFHV� LQ� WKH� WH[W� DQG� WKH� SXEOLFDWLRQV� DUH� OLVWHG� KHUHDIWHU�� )RU
GDWHG� UHIHUHQFHV�� VXEVHTXHQW� DPHQGPHQWV� WR� RU� UHYLVLRQV� RI� DQ\� RI� WKHVH� SXEOLFDWLRQV� DSSO\� WR� WKLV� (XURSHDQ
6WDQGDUG�RQO\�ZKHQ� LQFRUSRUDWHG� LQ� LW� E\�DPHQGPHQW�RU� UHYLVLRQ��)RU�XQGDWHG� UHIHUHQFHV� WKH� ODWHVW� HGLWLRQ�RI� WKH
SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1����
&RXSOHUV�� ORRVH� VSLJRWV� DQG� EDVH�SODWHV� IRU� XVH� LQ� ZRUNLQJ� VFDIIROGV� DQG� IDOVHZRUN� PDGH� RI� VWHHO� WXEHV� ±
5HTXLUHPHQWV�DQG�WHVW�SURFHGXUHV

(1������
4XDOLW\�UHTXLUHPHQWV�IRU�ZHOGLQJ�±�)XVLRQ�ZHOGLQJ�RI�PHWDOOLF�PDWHULDOV�±�3DUW����&RPSUHKHQVLYH�TXDOLW\
UHTXLUHPHQWV

(1�����
)RXQGLQJ�±�0DOOHDEOH�FDVW�LURQV

(1�����
)RXQGLQJ�±�6SKHURLGDO�JUDSKLWH�FDVW�LURQV

(1��������
7HQVLOH�WHVWLQJ�RI�PHWDOOLF�PDWHULDOV�±�0HWKRG�RI�WHVW�DW�DPELHQW�WHPSHUDWXUH

(1������
Hot rolled products of non-alloy structural steels – Technical delivery conditions
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(1���������
4XHQFKHG�DQG�WHPSHUHG�VWHHOV�±�3DUW����7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�IRU�VSHFLDO�VWHHOV

(1���������
4XHQFKHG�DQG�WHPSHUHG�VWHHOV�±�3DUW����7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�IRU�XQDOOR\HG�TXDOLW\�VWHHOV

(1���������
4XHQFKHG�DQG�WHPSHUHG�VWHHOV�±�3DUW����7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�IRU�ERURQ�VWHHOV

(1���������
+RW�UROOHG�SURGXFWV�LQ�ZHOGDEOH�ILQH�JUDLQ�VWUXFWXUDO�VWHHOV�±�3DUW����*HQHUDO�GHOLYHU\�FRQGLWLRQV

(1��������
+RW�UROOHG�SURGXFWV�LQ�ZHOGDEOH�ILQH�JUDLQ�VWUXFWXUDO�VWHHOV�±�3DUW����'HOLYHU\�FRQGLWLRQV�IRU�QRUPDOL]HG�QRUPDOL]HG
UROOHG�VWHHOV

(1���������
+RW�UROOHG� SURGXFWV� LQ� ZHOGDEOH� ILQH� JUDLQ� VWUXFWXUDO� VWHHOV� ±� 3DUW���� 'HOLYHU\� FRQGLWLRQV� IRU� WKHUPRPHFKDQLFDO
UROOHG�VWHHOV

(1�������
6WUXFWXUDO�VWHHOV�ZLWK�LPSURYHG�DWPRVSKHULF�FRUURVLRQ�UHVLVWDQFH�±�7HFKQLFDO�GHOLYHU\�FRQGLWLRQV

(1�������������
0HWDOOLF�SURGXFWV�±�7\SHV�RI�LQVSHFWLRQ�GRFXPHQWV

(1��������
+RW� ILQLVKHG�VWUXFWXUDO� KROORZ�VHFWLRQV�RI� QRQ�DOOR\�DQG� ILQH�JUDLQ� VWUXFWXUDO� VWHHOV�±�3DUW� ���7HFKQLFDO� GHOLYHU\
UHTXLUHPHQWV

(1���������
+RW� ILQLVKHG� VWUXFWXUDO� KROORZ� VHFWLRQV� RI� QRQ�DOOR\� DQG� ILQH� JUDLQ� VWUXFWXUDO� VWHHOV� ±� 3DUW���� 7ROHUDQFHV�
GLPHQVLRQV�DQG�VHFWLRQDO�SURSHUWLHV

(1���������
&ROG� IRUPHG�VWUXFWXUDO�KROORZ�VHFWLRQV�RI�QRQ�DOOR\�DQG� ILQH�JUDLQ� VWUXFWXUDO� VWHHOV�±�3DUW����7HFKQLFDO� GHOLYHU\
UHTXLUHPHQWV

(1���������
&ROG� IRUPHG� VWUXFWXUDO� KROORZ� VHFWLRQV� RI� QRQ�DOOR\� DQG� ILQH� JUDLQ� VWUXFWXUDO� VWHHOV� ±� 3DUW���� 7ROHUDQFHV�
GLPHQVLRQV�DQG�VHFWLRQDO�SURSHUWLHV

SU(1���
6WHHO�WXEHV�IRU�WXEH�DQG�FRXSOHU�VFDIIROG�VWUXFWXUHV�±�7HFKQLFDO�GHOLYHU\�FRQGLWLRQV

(19����������
(XURFRGH����'HVLJQ�RI�VWHHO�VWUXFWXUHV�±�3DUW������*HQHUDO�UXOHV�DQG�UXOHV�IRU�EXLOGLQJV

(1�,62������
4XDOLW\�V\VWHPV�±�0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�GHVLJQ��GHYHORSPHQW��SURGXFWLRQ��LQVWDOODWLRQ�DQG�VHUYLFLQJ
�,62������

(1�,62�����
4XDOLW\�V\VWHPV�±�0RGHO�IRU�TXDOLW\�DVVXUDQFH�LQ�SURGXFWLRQ��LQVWDOODWLRQ�DQG�VHUYLFLQJ��,62������

,62������
3ODLQ�HQG�VHDPOHVV�VWHHO�WXEHV�IRU�PHFKDQLFDO�DSSOLFDWLRQ

,62������
3ODLQ�HQG�VHDPOHVV�SUHFLVLRQ�VWHHO�WXEHV�±�7HFKQLFDO�FRQGLWLRQV�IRU�GHOLYHU\

,62������
3ODLQ�HQG�ZHOGHG�SUHFLVLRQ�VWHHO�WXEHV�±�7HFKQLFDO�FRQGLWLRQV�IRU�GHOLYHU\

,62������
3ODLQ�HQG�DV�ZHOGHG�DQG�VL]HG�SUHFLVLRQ�VWHHO�WXEHV�±�7HFKQLFDO�FRQGLWLRQV�IRU�GHOLYHU\
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���'HILQLWLRQV�DQG�V\PEROV

)RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DQG�V\PEROV�DSSO\�

�����DGMXVWDEOH� WHOHVFRSLF�VWHHO�SURS��&RPSUHVVLRQ�PHPEHU� QRUPDOO\� XVHG� DV� WHPSRUDU\� YHUWLFDO� VXSSRUW� LQ
FRQVWUXFWLRQ�ZRUNV��$�SURS�FRQVLVWV�RI�WZR�WXEHV�ZKLFK�DUH�WHOHVFRSLFDOO\�GLVSODFHDEOH�ZLWKLQ�HDFK�RWKHU��$�SURS�KDV
D�FRDUVH�DGMXVWPHQW�ZLWK�D�SLQ�LQVHUWHG�LQWR�KROHV�LQ�WKH�LQQHU�WXEH�DQG�D�PHDQV�RI�ILQH�DGMXVWPHQW�XVLQJ�D�WKUHDGHG
FROODU��VHH�)LJXUH����

�����HQGSODWH��3ODWH�ZKLFK�LV�IL[HG�DW�ULJKW�DQJOHV�WR�RQH�HQG�RI�LQQHU�RU�RXWHU�WXEH�

�����IRUNKHDG��(QGSODWH�ZLWK�ODWHUDO�SURMHFWLRQV�WR�ORFDWH�D�EHDP�

�����FROODU� QXW��1XW� ZKLFK� LQFRUSRUDWHV� DW� OHDVW� RQH� KDQGOH� DQG� KDV� RQH� IDFH� ZKLFK� VXSSRUWV� WKH� SLQ� DQG� LV
LQWHUQDOO\�WKUHDGHG�WR�SURYLGH�ILQH�OHQJWK�DGMXVWPHQW�WR�WKH�SURS�

�����LQQHU�WXEH��7KH�VPDOOHU�GLDPHWHU�WXEH�SURYLGHG�ZLWK�KROHV�IRU�WKH�FRDUVH�DGMXVWPHQW�RI�WKH�SURS�

�����RXWHU�WXEH��7KH�ODUJHU�GLDPHWHU�WXEH�RQH�HQG�RI�ZKLFK�LV�WKUHDGHG�H[WHUQDOO\�

�����OHQJWK�DGMXVWPHQW�GHYLFH��'HYLFH� FRQVLVWLQJ� RI� D� SLQ�� FROODU� QXW�� KROHV� LQ� WKH� LQQHU� WXEH� DQG� D� WKUHDGHG
RXWHU�WXEH�

127(��7KH�IRUFHV�IURP�WKH�HQGSODWH�DUH�WUDQVIHUUHG�WR�WKH�SLQ�LQVHUWHG�LQ�WKH�LQQHU�WXEH�KROHV�DQG�WR�WKH�FROODU
QXW�ZKLFK�WUDQVIHUV�WKH�IRUFHV� WR� WKH�RXWHU� WXEH�WKUHDG�� ,Q�VRPH�SURS�GHVLJQV�DQ�DGGLWLRQDO� ORRVH�ZDVKHU� LV
XVHG�EHWZHHQ�WKH�SLQ�DQG�WKH�FROODU�QXW�

�����SLQ��7KH�SDUW�RI�WKH�OHQJWK�DGMXVWPHQW�GHYLFH�ZKLFK�LV�LQVHUWHG�WKURXJK�WKH�LQQHU�WXEH�KROHV�DQG�LV�VHFXUHG�WR
WKH�SURS�

�����OHQJWK�DW�PD[LPXP�H[WHQVLRQ��7KH�GLVWDQFH�PHDVXUHG�EHWZHHQ�WKH�RXWVLGH�IDFHV�RI�WKH�HQGSODWHV�ZKHQ
WKH�SURS�LV�LQ�WKH�IXOO\�H[WHQGHG�SRVLWLRQ�

127(��7KH�SURS� H[WHQVLRQ� LV� FDOOHG� �IXOO\� RSHQ�� LI� WKH� SLQ� LV� LQ� WKH� KROH� IDUWKHVW� DZD\� IURP� WKH� LQQHU� WXEH
HQGSODWH�DQG�WKH�FROODU�QXW�LV�LQ�WKH�XSSHUPRVW�SRVLWLRQ��7KH�SURS�H[WHQVLRQ�LV�FDOOHG��IXOO\�FORVHG��LI�WKH�SLQ�LV
LQ�WKH�KROH�QHDUHVW�WKH�LQQHU�WXEH�HQGSODWH�DQG�WKH�FROODU�QXW�LV�LQ�WKH�ORZHVW�SRVLWLRQ�

������PDLQ�V\PEROV��6\PEROV�DUH�JLYHQ�LQ�7DEOH���
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7DEOH���²�0DLQ�V\PEROV

1XPEHU 6\PERO 'HQRPLQDWLRQ 8QLW

� 'L 2XWHU�GLDPHWHU�RI�WKH�LQQHU�WXEH PP

� 'P &ROODU�QXW�PDMRU�WKUHDG�GLDPHWHU PP

� GS 'LDPHWHU�RI�WKH�SLQ PP

� HE�FRUH (FFHQWULFLW\�DW�WKH�EDVH�DW�ZKLFK�WKH�VSULQJ�EHFRPHV�HIIHFWLYH PP

� HE�OLPLW /LPLW�HFFHQWULFLW\�DW�WKH�EDVH PP

� HE�� ,QLWLDO�HFFHQWULFLW\�DW�WKH�EDVH PP

� HW (FFHQWULFLW\�DW�WKH�WRS PP

� I\ <LHOG�VWUHQJWK 1�PP�

� I\�DFW $FWXDO�\LHOG�VWUHQJWK 1�PP�

�� I\�QRP 1RPLQDO�\LHOG�VWUHQJWK 1�PP�

�� O $FWXDO�H[WHQWLRQ�OHQJWK�RI�WKH�SURS P

�� OPD[ /HQJWK�RI�D�SURS�DW�PD[LPXP�H[WHQVLRQ P

�� O� 2YHUODSSLQJ�OHQJWK PP

�� 0SO 3ODVWLF�PRPHQW�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ N1���P

�� 0SO�1 5HGXFHG�SODVWLF�PRPHQW�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ N1���P

�� 1 1RUPDO��D[LDO��IRUFH N1

�� 1F�L ,GHDO�EXFNOLQJ�IRUFH N1

�� 1SO 3ODVWLF�FRPSUHVVLRQ�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ N1

�� 1SO�QRP 1RPLQDO�SODVWLF�FRPSUHVVLRQ�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ N1

�� 1W 1RUPDO��D[LDO��IRUFH�RI�WKH�WXEH N1

�� 5 6WUHQJWK�RI�D�SURS N1

�� 5E�W %HDULQJ�UHVLVWDQFH�RI�WKH�WXEH N1

�� 5V�S 6KHDU�UHVLVWDQFH�RI�WKH�SLQ N1

�� 5X )DLOXUH�ORDG�RI�D�WHVW N1

�� 5\�DFW
$FWXDO�FKDUDFWHULVWLF�VWUHQJWK�RI�WKH�SURS�FODVV�\�ZKHUH�\�FRUUHVSRQGV
WR�FODVVHV�$��%��&��'�RU�(

N1

�� 5\�N
1RPLQDO�FKDUDFWHULVWLF�VWUHQJWK�RI�WKH�SURS�FODVV�\�ZKHUH�\
FRUUHVSRQGV�WR�FODVVHV�$��%��&��'�RU�(

N1

�� 9 9HUWLFDO�ORDG N1

�� j� $QJOH�RI�LQFOLQDWLRQ�EHWZHHQ�WKH�LQQHU�DQG�RXWHU�WXEH UDG

�� g0 3DUWLDO�VDIHW\�IDFWRU�IRU�WKH��UHVLVWDQFH �

�� g0���g0� 6SOLWWHG�SDUWLDO�VDIHW\�IDFWRUV�IRU�WKH�PDWHULDO �

�� g) 3DUWLDO�VDIHW\�IDFWRU�IRU�WKH�DFWLRQ �
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���&ODVVLILFDWLRQ

$Q�DGMXVWDEOH�WHOHVFRSLF�VWHHO�SURS�VKDOO�EH�FODVVLILHG�DFFRUGLQJ�WR�LWV�QRPLQDO�FKDUDFWHULVWLF�VWUHQJWK�5\�N�DQG�LWV
PD[LPXP�OHQJWK�OPD[�JLYHQ�LQ�7DEOH���

)RU� FODVVHV�$��%� DQG�&�SURSV� WKH� QRPLQDO� FKDUDFWHULVWLF� VWUHQJWK� JLYHQ� LQ� 7DEOH��� VKDOO� DSSO\� WR� WKH�PD[LPXP
H[WHQVLRQ�OHQJWK��)RU�FODVVHV�'�DQG�(�SURSV�WKH�QRPLQDO�FKDUDFWHULVWLF�VWUHQJWK�JLYHQ�LQ�7DEOH���VKDOO�DSSO\�WR�DOO
SRVVLEOH�H[WHQVLRQ�OHQJWKV�

7DEOH���²�&ODVVLILFDWLRQ

&ODVV /HQJWK�DW�PD[LPXP�H[WHQVLRQ

O
PD[

P

1RPLQDO�FKDUDFWHULVWLF�VWUHQJWK��VHH
FODXVH���

5
\�N

�N1

$����
$����
$����
$����

����
����
����
����

����
����
����
����

%����
%����
%����
%����
%����
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���'HVLJQDWLRQ

'HVLJQDWLRQ�RI�D�SURS�LQ�DFFRUGDQFH�ZLWK�(1�������FODVV���%������ZLWK�D�PLQLPXP�H[WHQGHG�OHQJWK�������GP��ZLWK
VKDSHG���6+��DQG�SODLQ���2��HQGSODWHV�DQG�D�OHQJWK�DGMXVWPHQW�GHYLFH�ZLWK�RSHQ�WKUHDG���'2���FRPSOHWHO\�KRW�GLS
JDOYDQL]HG� ZLWK� D� FRUURVLRQ� SURWHFWLRQ�� �)��� DQG� VXLWDEOH� IRU� DWWDFKLQJ� (1���� FRXSOHUV� ZLWK� VWHHO� WXEHV� LQ
DFFRUGDQFH� ZLWK� SU(1� ��� ZLWK� QRPLQDO� ZDOO� WKLFNQHVV� JUHDWHU� WKDQ� ����PP� DQG� ZLWK� DQ� RQJRLQJ� SURGXFWLRQ
LQVSHFWLRQ�OHYHO��0��

���0DWHULDOV

�����*HQHUDO

0DWHULDOV�VKDOO�KDYH�D�JRRG�UHVLVWDQFH�WR��DQG�RU�EH�SURWHFWHG�DJDLQVW�DWPRVSKHULF�FRUURVLRQ�DQG�VKDOO�EH�IUHH�RI
DQ\�LPSXULWLHV�DQG�GHIHFWV�ZKLFK�PLJKW�DIIHFW�WKHLU�VDWLVIDFWRU\�XVH��6WHHOV�RI�GHR[LGDWLRQ�W\SH�)8��ULPPLQJ�VWHHOV�
DUH�QRW�SHUPLWWHG�

0DWHULDOV� VKRXOG� EH� VHOHFWHG� IURP� WKH� UHOHYDQW� H[LVWLQJ� (XURSHDQ� DQG� ,QWHUQDWLRQDO� 6WDQGDUGV� DQG�� ZKHQHYHU
DSSOLFDEOH��VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�

0DWHULDO�VWDQGDUGV� (1��������(1����������(1����������(1����������(1������

7XEH�VWDQGDUGV� (1�����������(1����������SU(1���

%DU�VWDQGDUGV� (1����������(1����������(1��������

&DVWLQJ�VWDQGDUGV� (1�������(1�����

�����0RGLILFDWLRQ�E\�FROG�ZRUNLQJ

6WHHO�IRU�WXEHV�FRQIRUPLQJ�EDVLFDOO\�WR�(1�������DQG�PRGLILHG�E\�FROG�ZRUNLQJ�PD\�EH�XVHG�SURYLGHG�WKDW

±�WKH�PRGLILHG�\LHOG�VWUHQJWK�FRQIRUPV�WR�RQH�RI�WKH�\LHOG�VWUHQJWKV�JLYHQ�LQ�(1�������RU
±�WKH�\LHOG�VWUHQJWK�DPRXQWV�WR�����1�PP��RU�����1�PP��DQG
±�WKH�HORQJDWLRQ�RI�WKH�PRGLILHG�VWHHO�LV�QRW�OHVV�WKDQ�����
±�WKH�SURFHVV�XVHG�FDQ�EH�VKRZQ�WR�JXDUDQWHH�WKHVH�YDOXHV�

127(��&ROG�ZRUNLQJ�PRGLILHV�WKH�VWUXFWXUDO�SURSHUWLHV�E\�VWUDLQ�KDUGHQLQJ�
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�����&RUURVLRQ�SURWHFWLRQ

3URSV�VKDOO�EH�SURWHFWHG�DJDLQVW�FRUURVLRQ�E\�RQH�RI�WKH�PHWKRGV�JLYHQ�LQ�7DEOH���

7DEOH���²�0HWKRGV�RI�FRUURVLRQ�SURWHFWLRQ

)LQLVK�JUDGH 3URS�FRPSRQHQWV &RUURVLRQ�SURWHFWLRQ

)� 7XEHV�ZLWK�HQGSODWHV
&ROODU�QXW
+DQGOH

3DLQWHG�RQ�WKH�RXWVLGH�ZLWK�QR�TXDOLW\�FRQWURO

7KUHDG
3LQ�DQG�DWWDFKPHQW

6HOI�FRORXU�RU�SURWHFWHG�ZLWK�QR�TXDOLW\�FRQWURO

)� 7XEHV�ZLWK�HQGSODWHV
&ROODU�QXW
+DQGOH
7KUHDG

3DLQWHG�RQ�WKH�RXWVLGH�LQ�DFFRUGDQFH�ZLWK
SU(1���

3LQ�DQG�DWWDFKPHQW 3DLQWHG�ZLWK�QR�TXDOLW\�FRQWURO

)��� 7XEHV
(QGSODWHV
7KUHDG

=LQF�FRDWHG���� P�PLQLPXP�EHIRUH�IDEULFDWLRQ

7XEH��WKUHDG�DQG�HQGSODWH�ZHOGV =LQF�FRDWHG���� P�PLQLPXP�DIWHU�IDEULFDWLRQ

&ROODU�QXW
+DQGOH
3LQ�DQG�DWWDFKPHQW

=LQF�FRDWHG���� P�PLQLPXP

)� 7XEHV�ZLWK�HQGSODWHV
&ROODU�QXW
+DQGOH
7KUHDG��

+RW�GLS�JDOYDQL]HG�DIWHU�IDEULFDWLRQ�LQ
DFFRUGDQFH�ZLWK�SU(1���

3LQ�DQG�DWWDFKPHQW =LQF�FRDWHG���� P�PLQLPXP

)� $OO�SURS�FRPSRQHQWV 6SHFLDO�DUUDQJHPHQW

���(GJHV�RI�KROHV�DQG�VORWV�GR�QRW�QHHG�WR�EH�SURWHFWHG�
���,W�LV�QRW�QHFHVVDU\�WR�PHDVXUH�WKH�WKLFNQHVV�RI�]LQF�LQ�WKUHDGHG�]RQHV�

���&RQILJXUDWLRQ

�����7XEHV

7KH�FURVV�VHFWLRQV�RI�WKH�WXEHV�VKRXOG�EH�VHOHFWHG�IURP�WKH�UHOHYDQW�H[LVWLQJ�(XURSHDQ�RU� ,QWHUQDWLRQDO�6WDQGDUGV
DQG��ZKHQHYHU�DSSOLFDEOH��VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�

(1����������(1����������(1����������(1����������SU(1���
,62�������,62�������,62�������,62�����

)RU�FODVVHV�%��&��'�DQG�(�SURSV�WKH�QRPLQDO�ZDOO�WKLFNQHVV�RI�DQ\�WXEH�XVHG�VKDOO�EH�DW�OHDVW�����PP��)RU�FODVV�$
SURSV�WKH�PLQLPXP�ZDOO�WKLFNQHVV�VKDOO�EH�QRW�OHVV�WKDQ�����PP�DIWHU�WDNLQJ�WROHUDQFHV�LQWR�DFFRXQW�

)RU�WKH�SXUSRVHV�RI�DVVHVVPHQW��WKH�PHWKRG�RI�PDNLQJ�KROHV�VKDOO�EH�VWDWHG�RQ�WKH�GUDZLQJV�

127(��7KH�SUHIHUUHG�PHWKRG�RI�IRUPLQJ�KROHV�LV�E\�GULOOLQJ��VHH����������

,W� LV� SHUPLVVLEOH� WR� HLWKHU�� ORFDOO\� H[SDQG� WKH� GLDPHWHU� RI� WKH� WXEH� DGMDFHQW� DQG� ZHOGHG� WR� HQGSODWH� RU�� DGG� DQ
DGGLWLRQDO�ODUJHU�GLDPHWHU�WXEH�DGMDFHQW�DQG�ZHOGHG�WR�HQGSODWH�WR�LQFUHDVH�WKH�VWLIIQHVV�RI�WKH�FRQQHFWLRQ��VHH
DOVR����������
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�����:HOGLQJ

7KH�ZHOGLQJ�VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�(1�������

$OO�ILOOHW�ZHOGV�SURGXFHG�E\�WKH�PHWDO�DUF�SURFHVV�VKDOO�KDYH�D�PLQLPXP�WKURDW�WKLFNQHVV�RI�����PP�

:KHUH� DOWHUQDWLYH� PHDQV� RI� ZHOGLQJ� DUH� HPSOR\HG� �IRU� H[DPSOH� IULFWLRQ�� RU� SURMHFWLRQ� ZHOGLQJ��� WKH� UHVXOWLQJ
FRQQHFWLRQ�VKDOO�KDYH�DQ�HTXDO�RU�JUHDWHU�ZHOG�VWUHQJWK�WR�WKDW�SURGXFHG�E\�WKH�PHWDO�DUF�SURFHVV�

�����/HQJWK�DGMXVWPHQW�GHYLFH

�������7KH�QRPLQDO�PLQLPXP�ZDOO�WKLFNQHVV�LQ�WKH�WKUHDGHG�SDUW��WU��VKDOO�EH�����PP��VHH�)LJXUH����

�������$IWHU�WDNLQJ�LQWR�DFFRXQW�WKH�WROHUDQFHV�WKH�EHDULQJ�GHSWK�RI�WKH�WKUHDG��VHH�)LJXUH����VKDOO�EH�

������PP�IRU�D�FRQFHQWULF�FRQILJXUDWLRQ�
� 0,01 mm for an eccentric configuration

Dimensions in millimetres

D� 2XWHU�WXEH
��������0LQLPXP�ZDOO�WKLFNQHVV
��������LQ�WKH�WKUHDGHG�SDUW

E��/HQJWK�DGMXVWPHQW�GHYLFH
����RSHQ�WKUHDG

F�/HQJWK�DGMXVWPHQW�GHYLFH
���FRYHUHG�WKUHDG

WU� ������'WL���G�� 'L ([WHUQDO�GLDPHWHU�RI�LQQHU
WXEH

WZ 7KLFNQHVV�RI�WKH�ZDVKHU

'P &ROODU�QXW�PDMRU�WKUHDG
GLDPHWHU

OZ :LGWK�RI�VXSSRUWLQJ�VXUIDFH

GS 3LQ�GLDPHWHU WU 0LQLPXP�ZDOO�WKLFNQHVV

WX 7KLFNQHVV�RI�WKH�FROODU�QXW
IODQJH

G� 0HDQ�YDOXH�RI�WKH�LQQHU
GLDPHWHU�RI�WKH�WXEH�VHFWLRQ
ZLWK�WKH�WKUHDG

'WL &RUH�GLDPHWHU�RI�WXEH�VHFWLRQ
ZLWK�WKH�WKUHDG

)LJXUH���²�/HQJWK�DGMXVWPHQW�GHYLFH
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'LPHQVLRQV�LQ�PLOOLPHWUHV

D��&RQFHQWULF�FRQILJXUDWLRQ

E��(FFHQWULF�FRQILJXUDWLRQ

)LJXUH���²�7KUHDG�DQG�FROODU�QXW

�������:KHQ�D�SURS�LV�DVVHPEOHG�ZLWK�DOO�RI�LWV�FRPSRQHQW�SDUWV�DQG�LQ�WKH�IXOO\�H[WHQGHG�SRVLWLRQ��WKH�FROODU�QXW�VKDOO
KDYH�D�WRUVLRQDO�UHVLVWDQFH�RI�DW�OHDVW�����1P�DJDLQVW�XQLQWHQWLRQDO�GLVHQJDJHPHQW�IURP�WKH�RXWHU�WXEH�WKUHDG�

,Q�DQ\�SRVLWLRQ�RI�D�SURS��WKH�FROODU�QXW�VKDOO�HQJDJH�WKH�RXWHU�WXEH�WKUHDG�ZLWK�DW�OHDVW����PP�HIIHFWLYH�D[LDO�WKUHDG
OHQJWK�DQG�IRU

±�FODVV�$�SURSV�ZLWK�DW�OHDVW�WKUHH�FRPSOHWH�WXUQV�RI�WKH�WKUHDG�LQ�WKH�FROODU�QXW�

±�FODVVHV�%��&��'�DQG�(�SURSV�ZLWK�DW�OHDVW�IRXU�FRPSOHWH�WXUQV�RI�WKH�WKUHDG�LQ�WKH�FROODU�QXW�

�������7KH�QRPLQDO�SLQ�GLDPHWHU�GS�VKDOO�QRW�EH�OHVV�WKDQ����PP�

�������:KHUH� SURSV� KDYH� D� OHQJWK� DGMXVWPHQW� GHYLFH� ZKLFK� PHHWV� WKH� IROORZLQJ� GLPHQVLRQDO� UHTXLUHPHQWV� �VHH
)LJXUH����WKHQ�YHULILFDWLRQ�RI�WKH�FKDUDFWHULVWLF�ORDG�FDUU\LQJ�FDSDFLW\�RI�WKH�SLQ�DQG�LWV�VXSSRUWV�VKDOO�EH�FDUULHG�RXW
DFFRUGLQJ�WR���������

±�7KH�WKLFNQHVV�WX�RI�WKH�FROODU�QXW�IODQJH�RU�WKH�WKLFNQHVV�WZ�RI� WKH�ZHOGHG�ZDVKHU�VKDOO�QRW�EH�OHVV�WKDQ���PP
�VHH�)LJXUH����

±�7KH�ZLGWK�OZ�RI�WKH�FROODU�QXW�IODQJH�RU�WKH�ZLGWK�OZ�RI�WKH�ZHOGHG�ZDVKHU�VKDOO�QRW�EH�OHVV�WKDQ���PP�

±�7KH�QRPLQDO�SLQ�GLDPHWHU�GS�VKDOO�QRW�EH�OHVV�WKDQ����PP�IRU�WX�����PP�

±�:LWK� WKH� ILQH� DGMXVWPHQW� WKUHDGV� LQ� D� )LJXUH��D�� FRQFHQWULF� FRQILJXUDWLRQ�� WKH� XQVXSSRUWHG� UDGLDO� OHQJWK
�'P���'L������EHWZHHQ�WKH�H[WHUQDO�GLDPHWHU�RI�WKH�LQQHU�WXEH�'L�DQG�WKH�FROODU�QXW�PDMRU�WKUHDG�GLDPHWHU�'P�VKDOO
QRW�EH�JUHDWHU�WKDQ�WKH�KDOI�SLQ�GLDPHWHU�GS��)RU�FRYHUHG�WKUHDG�SURSV�WKH�VDPH�UHTXLUHPHQW�LV�YDOLG��,I�WKH\�KDYH
D�ZDVKHU�ZHOGHG�WR�WKH�WRS�RI�WKH�FROODU�QXW�WKH�XQVXSSRUWHG�UDGLDO�OHQJWK�PD\�EH�FDOFXODWHG�E\�UHGXFLQJ�WZ�IURP
WKH�FROODU�QXW�WKUHDG�GLDPHWHU�'P�

:KHUH� SURSV� KDYH� D� OHQJWK� DGMXVWPHQW� GHYLFH� ZKLFK� GRHV� QRW� PHHW� WKHVH� UHTXLUHPHQWV� WKHQ� YHULILFDWLRQ� RI� WKH
FKDUDFWHULVWLF�ORDG�FDUU\LQJ�FDSDFLW\�RI�WKH�SLQ�DQG�LWV�VXSSRUWV�VKDOO�EH�FDUULHG�RXW�WR���������

�������7KH�SLQ�VKDOO�EH�DWWDFKHG�WR�WKH�SURS�VR�WKDW� LW�FDQQRW�EH�GHWDFKHG�XQLQWHQWLRQDOO\�� IRU�H[DPSOH�E\�KDYLQJ�D
FDEOH�RU�FKDLQ��RU�E\�D�VSHFLDO�VKDSH�

�������$GMXVWPHQW�RI�WKH�SURS�E\�ILQH�DGMXVWPHQW�GHYLFH�VKDOO�DOVR�EH�SRVVLEOH�ZKHQ�WKH�GLVWDQFH�EHWZHHQ�WKH�D[LV�RI
WKH�SURS�DQG�D�SODQH�ZDOO�LV�RQO\�����PP�
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�����3HUPDQHQW�SUHYHQWLRQ�DJDLQVW�XQLQWHQWLRQDO�GLVHQJDJHPHQW

7KH�LQQHU�DQG�RXWHU�SDUWV�RI�D�SURS�VKDOO�EH�SUHYHQWHG�SHUPDQHQWO\�IURP�EHLQJ�VHSDUDWHG�H[FHSW�E\�LQWHQWLRQDO
DFWLRQ�

�����(QGSODWHV

�������(QGSODWHV�VKDOO�HLWKHU�EH�VTXDUH��64��RU��IRU�LGHQWLILFDWLRQ�SXUSRVHV��EH�VKDSHG��6+��LQ�DFFRUGDQFH�ZLWK
)LJXUH���

(QGSODWHV�VKDOO�KDYH�DW�OHDVW�WZR�KROHV�IRU�FRQQHFWLRQ�SXUSRVHV�

,I�D�FHQWUDO�KROH��VHH�)LJXUH����LV�UHTXLUHG�LQ�WKH�HQGSODWHV�LW�VKDOO�KDYH�D�PLQLPXP�GLDPHWHU�RI����PP�

�������3ODLQ�HQGSODWHV�VKDOO�EH�PDGH�RI�D�PDWHULDO�KDYLQJ�D�PLQLPXP�\LHOG�VWUHQJWK�RI�����1�PP��DQG�VKDOO�KDYH�D
PLQLPXP�WKLFNQHVV�

��PP�IRU�FODVVHV�$��%�DQG�'�SURSV�

��PP�IRU�FODVVHV�&�DQG�(�SURSV�

3URILOHG�HQGSODWHV�VKDOO�KDYH�D�VSULQJ�VWLIIQHVV�DQG�D�EHQGLQJ�UHVLVWDQFH�DW�OHDVW�HTXDO�WR�WKDW�RI�SODLQ�HQGSODWHV�

�������,W�VKDOO�EH�SRVVLEOH�WR�GUDZ�WKH�IROORZLQJ�FLUFOHV�RQ�HQGSODWHV�

����PP�GLDPHWHU�IRU�FODVV�$�SURSV�

����PP�GLDPHWHU�IRU�FODVV�%��&��'�DQG�(�SURSV�

$W�FRUQHUV�ZKLFK�ZRXOG�RWKHUZLVH�EH�VKDUS�WKH�UDGLXV�VKDOO�EH���PP���U������PP�

�����3URSV�ZLWK�IL[HG�IRUNKHDGV

)RU�SURSV�KDYLQJ�D�IRUNKHDG�ZHOGHG�WR�WKH�HQG�RI�WKH�LQQHU�WXEH��WKH�GLPHQVLRQV�DQG�DOWHUQDWLYH�FRQILJXUDWLRQ�RI
WKH�IRUNKHDG�VKDOO�EH�DV�JLYHQ�LQ�)LJXUH���DQG�7DEOH����)RUNKHDGV�VKDOO�EH�PDQXIDFWXUHG�IURP�VWHHO�KDYLQJ�D
PLQLPXP�\LHOG�VWUHQJWK�RI�����1�PP���7KH�ULJLGLW\�RI�HDFK�VLGH�XSULJKW�RI�D�W\SH����VTXDUH��IRUNKHDG�DQG�RI�HDFK
SDLU�RI�SRVW�XSULJKWV�RI�D�W\SH����UHFWDQJXODU��IRUNKHDG�VKDOO�KDYH�D�PLQLPXP�EHQGLQJ�UHVLVWDQFH�RI����N1���FP�

127(��7KH�PLQLPXP�EHQGLQJ�UHVLVWDQFH�LV�EDVHG�RQ�D�SDLU�RI����PP�GLDPHWHU�URGV�KDYLQJ�D�\LHOG�VWUHQJWK
RI�����1�PP��
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7DEOH���²�'LPHQVLRQV�IRU�IRUNKHDGV

7\SH 0LQLPXP�WKLFNQHVV�RI�WKH�SODWH 0D[LPXP�GLVWDQFH�EHWZHHQ�VLGHV
XSULJKW�RU�FODZV

0LQLPXP�KHLJKW�RI�WKH�VLGHV�XSULJKW
RU�WKH�FODZV

PP PP PP

7\SH�� � ��� ��
7\SH�� �� ����DQG����UHVSHFWLYHO\ ��

127(���7KLV�VWDQGDUG�GRHV�QRW�FRYHU�ORRVH�IRUNKHDG�

'LPHQVLRQV�LQ�PLOOLPHWUHV

W\SH����VTXDUH� W\SH����UHFWDQJXODU�

)LJXUH���²�'LPHQVLRQV�RI�IRUNKHDGV

�����$QWL�KDQG�WUDS

:KHQ� WKH�SURS� LV� IXOO\�FORVHG�ZLWKRXW� WKH�SLQ� LQVHUWHG�� WKHUH�VKDOO� UHPDLQ�DW� OHDVW�����PP�FOHDUDQFH�EHWZHHQ� WKH
HQGPRVW�SDUW�RI� WKH�RXWHU� WXEH�RU� WKH�FROODU�QXW� LQ� WKH�FDVH�RI�D�FRYHUHG� WKUHDG�DQG� WKH� LQVLGH�RI� WKH�HQGSODWH�RU
IRUNKHDG�RI�WKH�LQQHU�WXEH�

�����0LQLPXP�H[WHQGHG�OHQJWK

7KH�GLVWDQFH�EHWZHHQ�WKH�IXOO\�RSHQ�DQG�IXOO\�FORVHG�SURS�VKDOO�EH�QRW�OHVV�WKDQ������P�

7KH�PLQLPXP�H[WHQGHG�OHQJWK�IRU�WKH�IXOO\�FORVHG�SURS�VKDOO�EH�VWDWHG�E\�WKH�PDQXIDFWXUHU��VHH�FODXVH����



Page 16
EN 1065:1998

© BSI 11-1999

�����2YHUODSSLQJ�OHQJWK

7KHUH�VKDOO�EH�DQ�RYHUODSSLQJ�OHQJWK�EHWZHHQ�WKH�RXWHU�DQG�LQQHU�WXEH� �O���RI�DW�OHDVW�����PP�ZKHQ�WKH�SURS�LV�IXOO\
RSHQ��VHH�)LJXUH����

������'DWD�UHTXLUHG�IURP�WKH�PDQXIDFWXUHU

7KH�SURS�PDQXIDFWXUHU�VKDOO�UHFRUG�WKH�IROORZLQJ�GDWD�

±�VKDSH�
±�FODVV�
±�PLQLPXP�H[WHQGHG�OHQJWK�
±�HVVHQWLDO�GLPHQVLRQV�ZLWK�WROHUDQFHV�
±�PDWHULDO�FKDUDFWHULVWLFV�RI�DOO�FRPSRQHQWV�
±�SURILOH�RI�HQGSODWH��IRUNKHDG�
±�W\SH�RI�ZHOGLQJ�
±�FRUURVLRQ�SURWHFWLRQ�
±�PHWKRG�RI�KROH�SURGXFWLRQ�
±�PDUNLQJ�GHWDLOV�
±�W\SH�RI�TXDOLW\�FRQWURO�

���1RPLQDO�FKDUDFWHULVWLF�VWUHQJWK

$FFRUGLQJ�WR�WKH�FODVV�DQG�WR�WKH�OHQJWK�DW�PD[LPXP�H[WHQVLRQ�D�SURS�VKDOO�KDYH�WKH�QRPLQDO�FKDUDFWHULVWLF�VWUHQJWK
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�WKH�HTXDWLRQ�EHORZ��VHH�DOVR�FODXVH���DQG�7DEOH����

N1������������� �
�

PD[
N$� �

O
O

5 ���

N1������������� �
�

PD[
N%� �

O
O

5 ���

N1�������������� �
�

PD[
N&� �

O
O

5 ���

���5'�N� ������N1 ���

���5(�N� ������N1 ���

ZKHUH�

5\�N�LV�WKH�QRPLQDO�FKDUDFWHULVWLF�VWUHQJWK�IRU�WKH�SURS�FODVV�\�LQ�NLORQHZWRQV

OPD[�LV�WKH�OHQJWK�DW�PD[LPXP�H[WHQVLRQ�LQ�PHWUHV

O�LV�WKH�DFWXDO�H[WHQVLRQ�OHQJWK�LQ�PHWUHV�

���9HULILFDWLRQ

�����*HQHUDO

127(��7DEOH���OLVWV�WKH�PDLQ�VWHSV�LQ�WKH�YHULILFDWLRQ�

7KH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK�RI�D�SURS�VKDOO�HLWKHU�EH�YHULILHG�E\�FDOFXODWLRQ��VHH������RU�E\�WHVWV��VHH������DW�WKH
PDQXIDFWXUHU¶V�GLVFUHWLRQ�

7KH�FKDUDFWHULVWLF�VWUHQJWK�RI�D�SURS�KDYLQJ�D�SODLQ�HQGSODWH�DW�HDFK�HQG�VKDOO�EH�YHULILHG�ERWK�ZLWK�WKH�RXWHU�WXEH�DW
WKH�ERWWRP�DQG�ZLWK�WKH�LQQHU�WXEH�DW�WKH�ERWWRP�

7KH�FKDUDFWHULVWLF�VWUHQJWK�RI�D�SURS�KDYLQJ�D�IL[HG�IRUNKHDG�VKDOO�RQO\�EH�YHULILHG�ZLWK�WKH�IRUNKHDG�DW�WKH�WRS�
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7KH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK�RI�D�SURS��5\�DFW��VKDOO�EH�YHULILHG�DW�PD[LPXP�H[WHQVLRQ��IRU�WKH�FODVVHV�$��%�RU�&�DW
WKH�IXOO\�FORVHG�H[WHQVLRQ�DQG�WKH�PRVW�XQIDYRXUDEOH�H[WHQVLRQ�LQ�EHWZHHQ�DOVR��7KH�PRVW�XQIDYRXUDEOH�H[WHQVLRQ�LV
WKH�OHQJWK�ZLWK�WKH�VPDOOHVW�TXRWLHQW�5\�DFW���5\�N�

)RU� DOO� H[WHQGHG� OHQJWKV�� WKH� DFWXDO� FKDUDFWHULVWLF� VWUHQJWK� RI� D� SURS� VKDOO� EH� DW� OHDVW� HTXDO� WR� WKH� QRPLQDO
FKDUDFWHULVWLF�VWUHQJWK�LQ�DFFRUGDQFH�ZLWK�RQH�RI�WKH�HTXDWLRQV����WKURXJK����LQ�DFFRUGDQFH�ZLWK�FODXVH���

7DEOH���²�9HULILFDWLRQ�VWHSV

3URSHUW\ 9HULILFDWLRQ�PHWKRG

��� $FWXDO�FKDUDFWHULVWLF�VWUHQJWK 'HWHUPLQHG�E\�FDOFXODWLRQ�LQ�DFFRUGDQFH�ZLWK����

��� 'HWHUPLQHG�E\�WHVWLQJ�LQ�DFFRUGDQFH�ZLWK����

��� 3LQ�

6WUHQJWK

3URS�FRQIRUPV�WR������ 'HWHUPLQH�WKH�VKHDU
UHVLVWDQFH�E\�FDOFXODWLRQ
LQ�DFFRUGDQFH�ZLWK������

��� 3LQ�DQG�LWV�VXSSRUW 3URS�GRHV�QRW�FRQIRUP
WR������

�7HVW�LQ�DFFRUGDQFH�ZLWK
����

��� ,QQHU�WXEH�
3LQ�EHDULQJ
FDSDFLW\

'HWHUPLQH�E\�FDOFXODWLRQ�LQ�DFFRUGDQFH�ZLWK������

� 8QLQWHQWLRQDO�GLVHQJDJHPHQW 7HVW�DFFRUGLQJ�WR�����

�����9HULILFDWLRQ�RI�WKH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK�E\�FDOFXODWLRQ

�������*HQHUDO

&DOFXODWLRQV� VKDOO� EH� FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKLV� (XURSHDQ� 6WDQGDUG� DQG� ZLWK� (19�����������������
(XURFRGH����LQ�FDVHV�ZKHUH�WKLV�(XURSHDQ�6WDQGDUG�JLYHV�QR�UHTXLUHPHQWV�

7KH� JOREDO� DQDO\VLV� WR� GHWHUPLQH� WKH� LQWHUQDO� IRUFHV� DQG� PRPHQWV� VKDOO� XVH� HODVWLF� DQDO\VLV� GHVLJQ� SULQFLSOHV
DVVXPLQJ�WKDW�WKH�EHKDYLRXU�RI�WKH�PDWHULDO�LV�OLQHDU�DW�DOO�VWUHVV�OHYHOV��7KH�UHVLVWDQFHV�RI�FURVV�VHFWLRQV�PD\�EH
FDOFXODWHG�E\�XVLQJ�SODVWLF� VWUHVV�GLVWULEXWLRQV�� �)RU� WKH�JOREDO�DQDO\VLV�� WKH�VHFRQG�RUGHU� WKHRU\�VKDOO� EH�XVHG�
WDNLQJ�LQWR�DFFRXQW�WKH�LQIOXHQFH�RI�WKH�GHIRUPDWLRQV�RI�WKH�VWUXFWXUH�RQ�WKH�LQWHUQDO�IRUFHV�DQG�PRPHQWV�

�������6WDWLF�V\VWHP

&KDUDFWHULVWLF� VWUHQJWK� FDOFXODWLRQV�VKDOO� EH� FDUULHG�RXW�XVLQJ� WKH� VWUXFWXUDO�PRGHO�JLYHQ� LQ�)LJXUH���� WDNLQJ� LQWR
DFFRXQW��������������DQG�DQQH[HV�$�DQG�%�

7KH�GHIRUPDWLRQ�RI�WKH�LQQHU�WXEH�LQ�WKH�RYHUODS�]RQH�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�

$GGLWLRQDO�FRQWDFW�SRLQWV�ZKLFK�RFFXU�ZKHQ�WKH�ORRVHQHVV�EHWZHHQ�WKH� LQQHU�DQG�RXWHU�WXEH�KDV�EHHQ�WDNHQ�XS�
PD\�DOVR�EH�DOORZHG�IRU�

�������,PSHUIHFWLRQV

���������(FFHQWULFLWLHV�DW�WKH�HQGV

7KH�IROORZLQJ�HFFHQWULFLWLHV�VKDOO�EH�DVVXPHG��VHH�)LJXUH����

$W�WKH�WRS�RI�WKH�SURS��HW�� ����PP

127(��7KLV�PRGHO�PDNHV�DOORZDQFH�IRU�D�SRVVLEO\�JUHDWHU�HFFHQWULFLW\�FRPELQHG�ZLWK�VRPH�HODVWLF�UHVWUDLQW
UHVXOWLQJ�IURP�WKH�ORDGLQJ�FRQGLWLRQ�DW�WKH�WRS�RI�WKH�SURS�
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$W�WKH�EDVH�RI�D�SURS��VHH�)LJXUH���GHWDLO�;��)LJXUH���DQG���������� HE��� ��������'�

HE�FRUH� �-��������'�

HE�OLPLW� �-��������'�

ZKHUH�

'��LV�WKH�HIIHFWLYH�GLDPHWHU�DW�WKH�EDVH�LQ�PLOOLPHWUHV�

7KH� HIIHFWLYH� GLDPHWHU� LV� WKH� RXWHU� GLDPHWHU� RI� WKH� WXEH� ZHOGHG� WR� WKH� HQGSODWH� �H[FOXGLQJ� ZHOG��� IRU� SODLQ
HQGSODWHV�WKH�WKLFNQHVV�RI�WKH�SODWH�W�PD\�EH�WDNHQ�LQWR�DFFRXQW�DGGLWLRQDOO\��'�������W��

���������$QJOH�RI�LQFOLQDWLRQ

7KH�DQJOH�RI�LQFOLQDWLRQ� �j���VHH�)LJXUH����FDXVHG�E\�WKH�FOHDUDQFH�EHWZHHQ�WKH�WXEHV�LQ�WKH�RYHUODS�]RQH
VKDOO�EH�GHWHUPLQHG�IURP�WKH�QRPLQDO�GLPHQVLRQV�RI�WKH�FRPSRQHQWV�
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��3ODQH�RI�ORDG
DSSOLFDWLRQ

��3ODQH�RI�VXSSRUW

D��3URS�ZLWK�DQ�RSHQ
WKUHDG

E�� 3URS� ZLWK� D� FRYHUHG
WKUHDG

F��6WUXFWXUDO�PRGHO G�� 6XSSRUW� FRQGLWLRQV� DW
WKH�EDVH�RI�WKH�SURS

)LJXUH���²�6WUXFWXUDO�PRGHO�IRU�WKH�YHULILFDWLRQ�RI�WKH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK

����������3UHIOH[XUH

,Q�DGGLWLRQ�WR�WKH�DQJOH�RI�LQFOLQDWLRQ��D�VLQH�VKDSHG�SUHIOH[XUH�RI�WKH�SURS�DV�D�ZKROH�ZLWK�D�PD[LPXP�RIIVHW�RI�O����
VKDOO�EH�DVVXPHG��ZKHUH�O�LV�WKH�H[WHQGHG�OHQJWK�FRQVLGHUHG�

�������5LJLGLW\

���������,I�WKH�KROHV�LQ�WKH�LQQHU�WXEH�DUH�PDGH�E\�GULOOLQJ��WKH�UHGXFWLRQ�RI�WKH�IOH[XUDO�ULJLGLW\�GXH�WR�WKH�KROHV�VKDOO�EH
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�$�

,I�WKH�KROHV�DUH�QRW�SURGXFHG�E\�GULOOLQJ�WKH�UHVXOWDQW�GHIRUPDWLRQV�RI�WKH�WXEH�VKDOO�EH�PHDVXUHG�DQG�WKH�VHFWLRQDO
SURSHUWLHV�RI�WKH�GHIRUPHG�WXEH�FDOFXODWHG�

���������7KH�UHODWLRQ�EHWZHHQ�WKH�PRPHQW�RI�WKH�VSULQJ�0VSULQJ��VHH�GHWDLO�;�RI�)LJXUH����DQG�URWDWLRQ�DW�WKH�EDVH�RI�WKH
SURS�VKDOO�EH�WDNHQ�DV�WKDW�VKRZQ�LQ�)LJXUH���
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)LJXUH���²�5HODWLRQ�EHWZHHQ�WKH�PRPHQW�RI�WKH�VSULQJ�DQG�WKH�URWDWLRQ�DW�WKH�EDVH�RI�WKH�SURS

127(��)RU� WKH�EDVH�RI� WKH�SURS�D� VWUXFWXUDO�PRGHO�ZLWK� ORDG�GHSHQGDQW�PHFKDQLFDO� SURSHUWLHV� LV� DQDO\VHG
�VHH� )LJXUH����� )LUVW� D� KLQJHG� VXSSRUW� ZLWK� DQ� LQLWLDO� HFFHQWULFLW\� HE��� LV� DVVXPHG�� :KHQ� WKH� URWDWLRQ
UHDFKHV�jE� ���� DQ\� DGGLWLRQDO� URWDWLRQ� ZLOO� EH� SUHYHQWHG� XQWLO� WKH� TXRWLHQW�0W�1W� UHDFKHV� WKH� FRUH
HFFHQWULFLW\�HE�FRUH��)RU�KLJKHU�YDOXHV�RI�WKH�TXRWLHQW�0W�1W�D�VSULQJ�VWLIIQHVV�FW� �������

��1�PP�UDG�LV�DVVXPHG
XQWLO�WKH�YDOXH�RI�WKH�TXRWLHQW�UHDFKHV�WKH�OLPLW�HFFHQWULFLW\�HE�OLPLW��)RU�KLJKHU�YDOXHV�RI�WKH�TXRWLHQW�WKDQ�HE�OLPLW
WKH�ORDG�FDUU\LQJ�FDSDFLW\�RI�WKH�SURS�LV�DVVXPHG�WR�EH�H[KDXVWHG�

�������5HVLVWDQFHV�RI�WXEHV

7KH�PRPHQW�FDSDFLW\�0SO�1�VKDOO�EH�GHWHUPLQHG� WDNLQJ� LQWR�DFFRXQW� WKH�HIIHFWV�RI�D[LDO� IRUFHV��7KLV�FDSDFLW\��0SO�1�
VKDOO�EH�FDOFXODWHG�IURP�WKH�HTXDWLRQ�

0SO�1� �0SO���FRV��p�������1�1SO�� ���

ZKHUH

1 LV�WKH�D[LDO�IRUFH�

0SO�1 LV�WKH�UHGXFHG�SODVWLF�UHVLVWDQFH�PRPHQW�DOORZLQJ�IRU�D[LDO�IRUFH�

0SO LV�WKH�PRPHQW�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ�

1SO LV�WKH�FRPSUHVVLRQ�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ�

(TXDWLRQV�IRU�GHWHUPLQLQJ�WKH�VWUXFWXUDO�SURSHUWLHV�RI�D�SHUIRUDWHG�WXEH�DUH�WR�EH�WDNHQ� LQWR�DFFRXQW� LQ�DFFRUGDQFH
ZLWK�DQQH[�$�

�������9HULILFDWLRQ�RI�VWUHQJWK

7KH� DFWXDO� FDOFXODWHG� VWUHQJWK��5\�DFW�� VKDOO� EH� FRPSDUHG� ZLWK� WKH� QRPLQDO� FKDUDFWHULVWLF� YDOXH��5\�N�� VSHFLILHG� LQ
FODXVH����IRU�D�SURS�ZLWK�WKH�VDPH�FODVV�DQG�H[WHQVLRQ��5\�DFW�VKDOO�QRW�EH�OHVV�WKDQ�5\�N�
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�����9HULILFDWLRQ�RI�WKH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK�E\�WHVWLQJ

:KHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�������WKH�DFWXDO�FKDUDFWHULVWLF�YDOXH�REWDLQHG�IURP���������5\�DFW��VKDOO�EH�FRPSDUHG
ZLWK� WKH�QRPLQDO�FKDUDFWHULVWLF�YDOXH�VSHFLILHG� LQ�FODXVH����5\�N�� IRU�D�SURS�RI� WKH�VDPH�FODVV�DQG�H[WHQVLRQ�� �5\�DFW

VKDOO�QRW�EH�OHVV�WKDQ�5\�N�

(LJKW�SURSV�VKDOO�EH�VXEMHFWHG�WR�WKHVH�WHVWV�IRU�HDFK�RI�WKH�H[WHQGHG�OHQJWKV�VSHFLILHG�LQ������7KH�PRVW�XQIDYRXUDEOH
H[WHQGHG�OHQJWK�PD\�EH�HVWDEOLVKHG�E\�D�SUHOLPLQDU\�VHULHV�RI�WHVWV�RQ�XS�WR�VHYHQ�VLQJOH�SURSV�DW�VHYHQ�GLIIHUHQW
LQWHUPHGLDWH�H[WHQVLRQV��7KH�OHQJWK�LQFUHPHQWV�EHWZHHQ�HDFK�RI�WKHVH�WHVWV�VKDOO�EH�HTXDO�

�����9HULILFDWLRQ�RI�WKH�VWUHQJWK�RI�DGMXVWPHQW�GHYLFH

�������)LQH�DGMXVWPHQW�GHYLFH

127(����7KH�VFUHZ�QXW�FRQQHFWLRQ�GRHV�QRW�QHHG�WR�EH�DVVHVVHG�

127(����,W�PD\�EH�DVVXPHG�WKDW�D�OHQJWK�DGMXVWPHQW�GHYLFH�FRQIRUPLQJ�WR�����UHVXOWV�LQ�D�VDIH�FRQVWUXFWLRQ�

�������7KH�SLQ�DQG�LWV�VXSSRUWV

���������*HQHUDO

)RU� WKH�SXUSRVH�RI�YHULILFDWLRQ� LQ�DFFRUGDQFH�ZLWK���������DQG���������� WKH�FKDUDFWHULVWLF�VWUHQJWK�JLYHQ� LQ�FODXVH��
VKDOO�EH�LQFUHDVHG�E\�D�IDFWRU�RI������

127(��7KH� IDFWRU������ WDNHV� LQWR� DFFRXQW� D� KLJKHU� SDUWLDO� VDIHW\� IDFWRU�g0�� ������ IRU� WKH� SLQ� FRQQHFWLRQ
UHVXOWLQJ�IURP�WKH�TXRWLHQW�g0��g0��ZKHUHLQ�g0�� �����LV�WKH�JHQHUDO�SDUWLDO�VDIHW\�IDFWRU�IRU�VWHHO�VWUXFWXUHV�

)RU� WKH� SXUSRVH� RI� YHULILFDWLRQ� LQ� DFFRUGDQFH� ZLWK� ��������� WKH� FKDUDFWHULVWLF� VWUHQJWK� JLYHQ� LQ� FODXVH��� VKDOO� EH
LQFUHDVHG�E\�D�IDFWRU�RI������

127(��7KH� IDFWRU������ WDNHV� LQWR� DFFRXQW� D� KLJKHU� SDUWLDO� VDIHW\� IDFWRU�g0�� ������ IRU� WKH� SLQ� FRQQHFWLRQ
UHVXOWLQJ�IURP�WKH�TXRWLHQW�g0��g0��ZKHUHLQ�g0�� �����LV�WKH�JHQHUDO�SDUWLDO�VDIHW\�IDFWRU�IRU�VWHHO�VWUXFWXUHV�

���������,QQHU�WXEH

7KH�EHDULQJ�FDSDFLW\�RI�WKH�LQQHU�WXEH�VKDOO�DOZD\V�EH�YHULILHG�E\�FDOFXODWLRQ��,W�PD\�EH�DVVXPHG�WKDW�KDOI�RI�WKH�D[LDO
IRUFH�DFWV�DW�HLWKHU�VLGH�RI�WKH�WXEH��7KH�EHDULQJ�UHVLVWDQFH�RI�WKH�WXEH�VKDOO�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�%���

���������3LQ�DQG�VXSSRUWV�FRQIRUPLQJ�WR������

7KH�VKHDU�FDSDFLW\�RI�WKH�SLQ�VKDOO�EH�YHULILHG�E\�FDOFXODWLRQ��,W�PD\�EH�DVVXPHG�WKDW�KDOI�RI�WKH�D[LDO�IRUFH�DFWV�DW
HLWKHU�HQG�RI�WKH�SLQ��7KH�VKHDU�UHVLVWDQFH�VKDOO�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�%���

���������3LQ�DQG�VXSSRUWV�QRW�FRQIRUPLQJ�WR������

6SHFLPHQV�VKDOO�EH�WHVWHG�LQ�DFFRUGDQFH�ZLWK������DQG�VKDOO�EH�YHULILHG�E\�FRPSDULVRQ�ZLWK�WKH�PRGLILHG�YDOXH�JLYHQ
LQ���������

�����9HULILFDWLRQ�RI�WKH�SUHYHQWLRQ�DJDLQVW�XQLQWHQWLRQDO�GLVHQJDJHPHQW

:KHQ�D�SURS� LV� WHVWHG� WKUHH�WLPHV� LQ�DFFRUGDQFH�ZLWK������ WKH� LQQHU� WXEH�DQG�RXWHU� WXEH�VKDOO� UHPDLQ�DWWDFKHG�WR
HDFK�RWKHU�
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����7HVW�PHWKRGV

������*HQHUDO

��������6DPSOLQJ

7KH�UHTXLUHG�QXPEHU�RI�VSHFLPHQV��VHH������WR�IRUP�WKH�VDPSOH�VKDOO�EH�FKRVHQ�DW�UDQGRP�IURP�D�EDWFK�RI�DW�OHDVW
�����7KH�EDWFK�VKDOO�HLWKHU�EH�WDNHQ�IURP�FXUUHQW�SURGXFWLRQ��RU�IURP�D�VWRFN�

��������0HWKRG�RI�ORDGLQJ

7KH�WHVW�ORDG�RQ�WKH�VSHFLPHQ�VKDOO�EH�DSSOLHG�HLWKHU�LQ�VWHSV�QRW�H[FHHGLQJ������RI�WKH�DQWLFLSDWHG�IDLOXUH�ORDG��RU
LQFUHDVLQJ�XQLIRUPO\�DW�D�UDWH�QRW�H[FHHGLQJ������SHU�PLQXWH�RI�WKH�DQWLFLSDWHG�IDLOXUH�ORDG�

:KHQ� DQ� DGMXVWPHQW� RI� WKH� ORDG� DSSOLFDWLRQ� YHORFLW\� EHFRPHV� QHFHVVDU\� WR� HVWDEOLVK� WKH� RUGHUO\� GHIRUPDWLRQ
EHKDYLRXU�LQ�WKH�SODVWLF�]RQH��WKLV�DGMXVWPHQW�VKDOO�EH�DFKLHYHG�LQ�WKH�SURS�VWUHQJWK�WHVW�E\�

±�XVLQJ�D�GHIRUPDWLRQ�FRQWUROOHG�WHVW�PDFKLQH��RU

±�E\�PHDVXULQJ�DW�HDFK�ORDG�VWHS�WKH�KRUL]RQWDO�GHIOHFWLRQ�DW�WKH�PLGGOH�RI�WKH�SURS�DQG�DW�WKH�OHQJWK�DGMXVWPHQW
GHYLFH�

7KH�GHIOHFWLRQV�VKDOO�EH�UHFRUGHG�HLWKHU�VWHS�E\�VWHS�RU�DXWRJUDSKLFDOO\�

��������6WDWLVWLFDO�HYDOXDWLRQ

$QDO\VH� WKH� YDOXHV�5
X� IURP� WKH� VHW� RI� WHVWV� �VHH��������� VWDWLVWLFDOO\� WR� HVWDEOLVK� WKH� ���� TXDQWLOH� YDOXHV� ZLWK� D
FRQILGHQFH�OHYHO�RI������HLWKHU

±�LQ�DFFRUGDQFH�ZLWK�DQQH[�&�ZLWK�D�ORJ�QRUPDO�GLVWULEXWLRQ��RU

±�E\�DVVXPLQJ�D�QRUPDO�GLVWULEXWLRQ�

$QQH[� &�PD\� DOVR� EH� XVHG� ZKHQ� DVVXPLQJ� D� QRUPDO� GLVWULEXWLRQ�� ,Q� WKLV� FDVH� WKH� WUDQVIRUPDWLRQV� DFFRUGLQJ� WR
HTXDWLRQV��&����DQG��&����DUH�QRW�DSSOLFDEOH�

������7HVW�PHWKRG�IRU�WKH�SURS�VWUHQJWK

��������*HQHUDO

7HVW�SURFHGXUH�VHH�����

��������0DWHULDO�SURSHUWLHV

7KH�PHFKDQLFDO�SURSHUWLHV�RI�WKH�WXEHV�IURP�VL[�RI�WKH�WHVWHG�SURSV�VKDOO�EH�HVWDEOLVKHG�E\�WHVWLQJ�LQ�DFFRUGDQFH�ZLWK
(1���������WR�GHWHUPLQH�

D��\LHOG�VWUHQJWK�I\
E��WHQVLOH�VWUHQJWK�IX
F��HORQJDWLRQ� X

)RU�WKH�UHGXFWLRQ�RI�WHVW�UHVXOWV�LQ�DFFRUGDQFH�ZLWK��������

G��WKH�DYHUDJH�RI�WKH�PDWHULDO�WHVW�UHVXOWV�VKDOO�EH�WDNHQ��ZKHQ�WKH�YDULDQFH�RI�WKH�VL[�WHVW�UHVXOWV�LV�QRW�JUHDWHU
WKDQ�������RWKHUZLVH

H��WKH�LQGLYLGXDO�UHOHYDQW�PDWHULDO�SURSHUWLHV�VKDOO�EH�GHWHUPLQHG�IRU�HDFK�SURS�WHVWHG�

��������7HVW�VHW�XS

6HW�XS�WKH�SURS�LQ�D�FRPSUHVVLRQ�WHVWLQJ�PDFKLQH�DW�WKH�UHTXLUHG�H[WHQVLRQ��VHH�)LJXUH����
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7KH�SURS�VKDOO�EH�WHVWHG�LQ�WKH�XSULJKW�SRVLWLRQ��:KHUH�D�KRUL]RQWDO�WHVWLQJ�PDFKLQH�LV�XVHG��D�FRPSHQVDWLQJ�XSZDUGV
IRUFH�HTXDO�WR�KDOI�WKH�SURS�ZHLJKW�PD\�EH�DSSOLHG�LQ�WKH�PLG�OHQJWK�SRVLWLRQ�RI�WKH�SURS�

$W�WKH�EDVH�RI�WKH�SURS��SRVLWLRQ�D�SODQH�VXSSRUW�RI�VWHHO�RU�FRQFUHWH�ZKLFK�DOORZV�WKH�DGMXVWPHQW�RI�DQ�DQJOH�RI���
���������UHODWLYH�WR�WKH�SODQH�QRUPDO�WR�WKH�D[LV�RI�WKH�DGMDFHQW�WXEH�ZKLFK�LV�DOUHDG\�LQFOLQHG�E\�WKH�DQJOH�jE���GXH�WR
WKH�DQJOH�RI�LQFOLQDWLRQ� j���VHH�)LJXUH���DQG����������

$W�WKH�KHDG�RI�WKH�SURS��SRVLWLRQ�D�EDOO�MRLQW�LQ�DFFRUGDQFH�ZLWK�)LJXUH���DQG�DQ�HFFHQWULFLW\�RI�HW� ����PP��������PP��
7KLV�EDOO�MRLQW�VKDOO�EH�RQ�WKH�VDPH�VLGH�RI�WKH�SURS�DV�WKH�OLQH�RI�FRQWDFW�DW�WKH�EDVH�RI�WKH�SURS��)ULFWLRQ�RI�WKH�EDOO
MRLQW�VKDOO�EH�PLQLPL]HG�E\�OXEULFDWLRQ�

5RWDWH�WKH�SURS�XQWLO�WKH�WUDQVYHUVH�GLUHFWLRQ�RI�WKH�SLQ�LV�DV�LQGLFDWHG�LQ�)LJXUH���DQG�WKH�SULQFLSDO�SUH�GHIOHFWLRQ�RI
WKH�SURS�LV�DZD\�IURP�WKH�OLQH�RI�D[LV�WKURXJK�WKH�EDOO�MRLQW��7KH�QDWXUDO�VHW�XS�RI�WKH�SURS�VKDOO�QRW�EH�LPSURYHG�E\
WKH�XVH�RI�ZHGJHV�RU�RWKHU�PHDQV�

��3ODQH�RI�VXSSRUW

jE���DQJOH�RI�LQFOLQDWLRQ�GXH�WR�WKH�DQJOH�RI
LQFOLQDWLRQ� j���VHH��������

D���3URSV�ZLWK�DQ�RSHQ�WKUHDG E��3URSV�ZLWK�D�FRYHUHG�WKUHDG

)LJXUH���²�7HVW�VHW�XS�IRU�WKH�SURS
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'LPHQVLRQV�LQ�PLOOLPHWUHV

� 3DUW�IRU�DFFHSWLQJ�WKH�SURS

� %DOO�GLDPHWHU����������PP

3ODWH�DQG�EDOO�KDUGHQHG�+5&�����
G������PP

+5&��+DUGQHVV�DFFRUGLQJ�WR�5RFNZHOO���6FDOH�&

)LJXUH���²�'HWDLOV�RI�WKH�EDOO�MRLQW

��������'HIOHFWLRQ�PHDVXUHPHQW

6HW�XS�JDXJHV�WR�UHFRUG�KRUL]RQWDO�GHIOHFWLRQV�DW�WKH�PLGGOH�RI�WKH�SURS�DQG�DW�WKH�PLGGOH�RI�WKH�OHQJWK�DGMXVWPHQW
GHYLFH�

��������)DLOXUH�ORDG

7KH�UDWH�RI�ORDGLQJ�VKDOO�HQVXUH�WKDW�DFFXUDWH�UHFRUGLQJ�RI�WKH�KRUL]RQWDO�GHIOHFWLRQV�DQG�WKH�SURS�IDLOXUH�ORDG��5X��DUH
ERWK�SRVVLEOH�

7KH�ORDG�VKDOO�EH�LQFUHDVHG�XQWLO�WKH�SURS�IDLOV�RU�WKH�ORDG�FDQQRW�EH�LQFUHDVHG�IXUWKHU�

7KH�SURS�IDLOXUH�ORDG��5X��VKDOO�EH�UHFRUGHG�DQG�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�FODXVH��������

7KH�SORWWHG�ORDG�GHIOHFWLRQ�JUDSKV�VKDOO�EH�LQFOXGHG�LQ�WKH�WHVW�UHSRUW�

��������5HGXFWLRQ�RI�WHVW�UHVXOWV��5
X

5HGXFH�HDFK�WHVW�UHVXOW��5X��LQ�DFFRUGDQFH�ZLWK�WKH�HTXDWLRQ�

5
X� �5X��� ���

ZKHUH� �LV�WKH�UHGXFWLRQ�IDFWRU�DV�D�IXQFWLRQ�RI�j\�REWDLQHG�IURP�ILJXUH����

&DOFXODWH�j\�IURP�WKH�HTXDWLRQ�

I

I

QRP\�

DFW\�
\ � �j ���

ZKHUH�

I\�DFW LV�WKH�DFWXDO�\LHOG�VWUHQJWK�LQ�1�PP��REWDLQHG�IURP�WKH�WHVWV�LQ�DFFRUGDQFH�ZLWK�FODXVH��������

I\�QRP LV�WKH�QRPLQDO�\LHOG�VWUHQJWK�LQ�1�PP��JLYHQ�LQ�WKH�UHOHYDQW�PDWHULDO�VWDQGDUGV�
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&DOFXODWH�l �IURP�WKH�HTXDWLRQ�

11� � LF�QRP�SO� �l ����

ZKHUH�

1SO�QRP LV�WKH�SODVWLF�FRPSUHVVLRQ�UHVLVWDQFH�RI�WKH�FURVV�VHFWLRQ�

1F�,� LV�WKH�LGHDO�EXFNOLQJ�IRUFH�

7KH�YDOXH�RI�WKH�LGHDO�EXFNOLQJ�IRUFH�1F�L�PD\�EH�FDOFXODWHG�E\�XVLQJ�WKH�VLPSOLILFDWLRQ�WKDW�WKH�SURS�LV�D�FRQWLQXRXV
WXEH�RI�FURVV�VHFWLRQ�HTXDO�WR�WKH�LQQHU�WXEH�LQ�DFFRUGDQFH�ZLWK�WKH�HTXDWLRQ�

1F�L� ��
��[�(�[�,�����������O�� ����

ZKHUH

(�[�, LV�WKH�EHQGLQJ�VWLIIQHVV�RI�WKH�LQQHU�WXEH��ZKHUH�(� ���������1�PP��DQG�,�LV�WKH�PRPHQW�RI�LQHUWLD�

O LV�WKH�DFWXDO�H[WHQVLRQ�OHQJWK�

127(��7KH�IDFWRU�����WDNHV�LQWR�DFFRXQW�WKH�EXFNOLQJ�OHQJWK�DSSUR[LPDWHO\�

)LJXUH����²�5HGXFWLRQ�IDFWRU�

������7HVW�RI�D�SLQ�DQG�LWV�VXSSRUWV

��������3ULQFLSOH

7KLV�WHVW�HVWDEOLVKHV�WKH�FKDUDFWHULVWLF�VWUHQJWK�YDOXH�IRU�WKH�FRPELQDWLRQ�RI�WKH�SLQ�DQG�LWV�VXSSRUWV�

��������$UUDQJHPHQW�RI�WHVW

&XW� WKH� VHFWLRQ� RI� WKH� SURS�ZKLFK� IRUPV� WKH� DGMXVWPHQW� GHYLFH� WR� WKH� GLPHQVLRQV� VKRZQ� LQ� )LJXUH����� $SSO\� WKH
SODWHQV�RI�D�FRPSUHVVLRQ�WHVWLQJ�PDFKLQH�WR�WKH�FXW�HQGV��6HW�XS�JDXJHV�WR�UHFRUG�WKH�GLVSODFHPHQW�RI�WKH�LQQHU�WXEH
ZLWK�UHIHUHQFH�WR�WKH�RXWHU�WXEH�

��������3URFHGXUH

$SSO\�WKH�ORDG�LQ�DFFRUGDQFH�ZLWK���������7KH�GLVSODFHPHQW�UHDGLQJV�VKDOO�EH�UHFRUGHG�DW�HDFK�VWHS�� ,QFUHDVH�WKH
ORDG�XQWLO�LW�FDQQRW�EH�LQFUHDVHG�IXUWKHU��5HFRUG�WKH�PD[LPXP�ORDG�
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D��3URS�VHFWLRQ�ZLWK�DQ�RSHQ�WKUHDG E��3URS�VHFWLRQ�ZLWK�D�FRYHUHG�WKUHDG

)LJXUH����²�'LPHQVLRQV�RI�SURS�VHFWLRQ�IRU�WKH�WHVW�RI�WKH�OHQJWK�DGMXVWPHQW�GHYLFH

��������5HGXFWLRQ�RI�WHVW�UHVXOWV

7KH�PD[LPXP� ORDG� DW� IDLOXUH��5X�� VKDOO� EH� UHGXFHG� LQ� WKH� SURSRUWLRQ� RI� QRPLQDO� WR� DFWXDO� WHQVLOH� VWUHQJWK� RI� WKDW
FRPSRQHQW�ZKLFK�FRQWUROV�WKH�IDLOXUH�

7KH�UHVXOWV�VKDOO�EH�HYDOXDWHG�LQ�DFFRUGDQFH�ZLWK��������

127(��6HH�DOVR���������

������7HVW�RI�WKH�SUHYHQWLRQ�DJDLQVW�XQLQWHQWLRQDO�GLVHQJDJHPHQW

6XVSHQG�WKH�SURS�YHUWLFDOO\�E\�LWV�HQGSODWH�ZLWK�WKH�RXWHU�WXEH�XSSHUPRVW��5DLVH�WKH�LQQHU�WXEH�XQWLO�WKH�SURS�LV�LQ�WKH
IXOO\�FORVHG�SRVLWLRQ��$OORZ�LW�WR�IDOO�XQGHU�JUDYLW\�

����7HVW�UHSRUW

7KH�UHVXOWV�RI�DOO�WHVWV�DQG�FDOFXODWLRQV�RQ�WKH�SURSV�VXEPLWWHG�IRU�DVVHVVPHQW�VKDOO�EH�UHFRUGHG�LQ�D�WHVW�UHSRUW�DQG
VKDOO�LQFOXGH�WKH�IROORZLQJ�

D��QDPH�RI�WKH�WHVW�ODERUDWRU\�DQG�WKH�VXSHUYLVLQJ�HQJLQHHU�

E��GHVLJQDWLRQ�DFFRUGLQJ�WR�FODXVH���RI�WKH�WHVWHG�SURSV��DQG�WUDGHPDUN�RU�QDPH�RI�WKH�PDQXIDFWXUHU�

F��DOO�LQIRUPDWLRQ�SURYLGHG�E\�WKH�PDQXIDFWXUHU��H��J��GUDZLQJV��VL]HV��PDWHULDO�FKDUDFWHULVWLFV��

G��LQIRUPDWLRQ�DERXW�WKH�WHVW�HTXLSPHQW�DQG�DERXW�WKH�WHVW�SURFHGXUH�

H��WKH�PHDVXUHG�GLPHQVLRQV�DQG�GHYLDWLRQV�IURP�QRPLQDO�YDOXHV�VWDWHG�LQ�WKH�PDQXIDFWXUHU
V�SURS�GDWD�

I��D�FRQILUPDWLRQ�WKDW�WKH�PHFKDQLFDO�SURSHUWLHV�RI�PDWHULDOV�FRQIRUP�WR�WKH�PDQXIDFWXUHU
V�SURS�GDWD�

J��DOO�PHDVXUHG�YDOXHV��FDOFXODWLRQV�DQG�YHULILFDWLRQ�UHVXOWV��7KH�VWLIIQHVV�EHKDYLRXU�VKDOO�EH�SUHVHQWHG�E\�JUDSKLFDO
PHDQV�

K��VLJQLILFDQW�LQIRUPDWLRQ��VXFK�DV�SODVWLF�GHIRUPDWLRQV�
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����0DUNLQJ

7KH�PDUNLQJ�VKDOO�EH�LPSUHVVHG�RU�HPERVVHG�RQ�WKH�SURS�RU�EH�RQ�D�VWHHO�SODWH�ZHOGHG�WR�WKH�SURS��DQG�VKDOO�EH
OHJLEOH�DIWHU�WKH�SURWHFWLYH�FRDWLQJ�KDV�EHHQ�DSSOLHG��7KH�KHLJKW�RI�WKH�FKDUDFWHUV�VKDOO�EH�DW� OHDVW���PP�DQG�WKHLU
GHSWK�VKDOO�EH�DW�OHDVW�����PP�

7KH�SRVLWLRQ�RI�WKH�PDUNLQJ�VKDOO�QRW�EH�REVFXUHG�ZKHQ�WKH�SURS�LV�LQ�WKH�XSULJKW�SRVLWLRQ�ZLWK�WKH�RXWHU�WXEH�DW�WKH
ERWWRP�

3URSV�VKDOO�EH�PDUNHG�ZLWK�WKH�IROORZLQJ�LQIRUPDWLRQ��LQ�WKH�VHTXHQFH�JLYHQ�

±�(1������

±�QDPH�RU�WUDGHPDUN�RI�WKH�SURS�PDQXIDFWXUHU�

±�\HDU�RI�PDQXIDFWXUH��ODVW�WZR�GLJLWV��

±�FODVVLILFDWLRQ��VHH�7DEOH����

±�LQVSHFWLRQ�OHYHO��VHH�DQQH[�(���LI�DQQH[�(��LQIRUPDWLYH��LV�DSSOLHG�

±�VLJQ�RI�WKH�LQGHSHQGHQW�FHUWLILFDWLRQ�V\VWHP��IRU�LQVSHFWLRQ�OHYHO�0�RQO\���LI�DQQH[�(��LQIRUPDWLYH��LV�DSSOLHG�

H�J��(1������(XURSURSV����%����/�

3URSV�XWLOL]LQJ�WXEHV�FRQIRUPLQJ�WR�SU(1����VKDOO�EH�PDUNHG�ZLWK�³�´� LQGLFDWLQJ� WKDW�FRXSOHUV�FRQIRUPLQJ�WR�(1���
PD\�EH�DWWDFKHG�



Page 28
EN 1065:1998

© BSI 11-1999

$QQH[�$���QRUPDWLYH�

(TXDWLRQV�IRU�WKH�FDOFXODWLRQ�RI�WKH�VWUXFWXUDO�SURSHUWLHV�RI�WXEHV
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ZKHUH

$JU LV�WKH�JURVV�DUHD�LQ�PP��

$Q LV�WKH�QHW�DUHD�LQ�PP��

,JU LV�WKH�JURVV�PRPHQW�RI�LQHUWLD�LQ�PP��

,Q LV�WKH�QHW�PRPHQW�RI�LQHUWLD�LQ�PP��

HO
JU: LV�WKH�JURVV�HODVWLF�EHQGLQJ�UHVLVWDQFH�LQ�PP��

HO
Q: LV�WKH�QHW�HODVWLF�EHQGLQJ�UHVLVWDQFH�LQ�PP��

SO
JU: LV�WKH�JURVV�SODVWLF�EHQGLQJ�UHVLVWDQFH�LQ�PP��

SO
Q: LV�WKH�QHW�SODVWLF�EHQGLQJ�UHVLVWDQFH�LQ�PP��

,, LV�WKH�LGHDO�PRPHQW�RI�LQHUWLD�RI�WKH�SHUIRUDWHG�WXEH�LQ�PLOOLPHWUHV�

5 LV�WKH�RXWHU�UDGLXV�RI�WKH�WXEH�LQ�PLOOLPHWUHV�

5 LV�WKH�LQQHU�UDGLXV�RI�WKH�WXEH�LQ�PLOOLPHWUHV�

' LV�WKH�GLDPHWHU�RI�WKH�KROHV�LQ�PLOOLPHWUHV�

$ LV�WKH�GLVWDQFH�EHWZHHQ�WKH�KROHV�LQ�PLOOLPHWUHV�

j5 LV�WKH�DQJOH�EHWZHHQ�WKH�HGJH�RI�WKH�KROH�RQ�WKH�RXWHU�UDGLXV�RI�WKH�WXEH�DQG�WKH�QHXWUDO�D[LV�RI�WKH�WXEH
LQQHU�UDGLXV�LQ�GHJUHHV�

jU LV�WKH�DQJOH�EHWZHHQ�WKH�HGJH�RI�WKH�KROH�RQ�WKH�LQQHU�UDGLXV�RI�WKH�WXEH�DQG�WKH�QHXWUDO�D[LV�RI�WKH�WXEH
LQQHU�UDGLXV�LQ�GHJUHHV�
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$QQH[�%���QRUPDWLYH�

&DOFXODWLRQ�RI�UHVLVWDQFH�IRU�SLQ�FRQQHFWLRQV��VHH�DOVR���������

%����&DOFXODWH�WKH�VKHDU�UHVLVWDQFH�SHU�VKHDU�SODQH�5V�S�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

5V�S� �������$V���IX�S �%���

ZKHUH�

IX�S LV�WKH�WHQVLOH�VWUHQJWK�RI�WKH�SLQ�PDWHULDO�

$V LV�WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�SLQ�

%����&DOFXODWH�WKH�EHDULQJ�UHVLVWDQFH�RI�WKH�WXEH�5E�W�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

5E�W� ��������I\�W�����W��[�G �%���

ZKHUH�

I\�W LV�WKH�\LHOG�VWUHQJWK�RI�WKH�WXEH�

W LV�WKH�ZDOO�WKLFNQHVV�RI�WKH�WXEH�

G LV�WKH�GLDPHWHU�RI�WKH�SLQ�
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$QQH[�&���QRUPDWLYH�

6WDWLVWLFDO�HYDOXDWLRQ�RI�GDWD

&����7UDQVIRUP�WKH�GDWD�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

\L� �ORJH�5X�L �&���

&����&DOFXODWH�WKH�PHDQ�YDOXH�DQG�WKH�VWDQGDUG�GHYLDWLRQ�IRU�WKH�Q�WHVW�UHVXOWV�XVLQJ�WKH�IROORZLQJ�HTXDWLRQV�

\ � ���Q�� �\L� �&���

�\���\�����
�����Q�

�
� �V �

L\ � �&���

&����&DOFXODWH�WKH�����TXDQWLOH�YDOXH�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

\�� � \ ���NV�[�V\ �&���

ZLWK�NV�DFFRUGLQJ�WR�7DEOH�&���

&����&DOFXODWH�WKH�DFWXDO�FKDUDFWHULVWLF�VWUHQJWK�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

5X��� �H[S
\
� �&���

7DEOH�&���²�9DOXHV�RI�NV�IRU�GHWHUPLQLQJ�WKH�����TXDQWLOH�IRU�WKH������FRQILGHQFH�OHYHO

Q � � � � � � � � �� �� �� ��

NV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

Q �� �� �� �� �� �� �� �� �� �� �� ��

NV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

Q �� �� �� �� �� �� �� �� �� �� �

NV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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$QQH[�'��LQIRUPDWLYH�

3URWRW\SH�DVVHVVPHQW

)RU� SURWRW\SH� DSSURYDO� WKH�PDQXIDFWXUHU� VKRXOG� HQVXUH� WKDW� WKH� DVVHVVPHQW� RI� WKH� SURWRW\SH� LV� FDUULHG� RXW� E\� D
FRPSHWHQW��LQGHSHQGHQW�RUJDQL]DWLRQ�

7KLV�RUJDQL]DWLRQ�VKDOO

±�FKHFN�ZKHWKHU�WKH�SHUIRUPDQFH�UHTXLUHPHQWV�RI�WKLV�(XURSHDQ�6WDQGDUG�DUH�IXOILOOHG�

±�FDUU\�RXW�DQ�LQGHSHQGHQW�FKHFN�RI�DOO�FDOFXODWLRQV�

±�VXSHUYLVH�DOO�WHVWV�

±�FKHFN�WKDW�WKH�GLPHQVLRQV�RI�WKH�DVVHVVHG�SURSV�FRQIRUP�WR�WKH�PDQXIDFWXUHU¶V�GDWD�

7KH�FHUWLILFDWH�RI�WKH�LQGHSHQGHQW�RUJDQL]DWLRQ�VKDOO�TXRWH�WKH�UHIHUHQFH�QXPEHU�RI�WKH�WHVW�UHSRUW�DQG�VKDOO�LGHQWLI\
WKH�DVVHVVHG�SURS�E\�UHIHUHQFH�WR�FODXVH���

7KH�FHUWLILFDWH�VKDOO�FHUWLI\�WKDW�WKH�DVVHVVHG�SURS�KDV�EHHQ�H[DPLQHG�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�FODXVHV�RI
WKLV�(XURSHDQ�6WDQGDUG�DQG�WKDW�LW�FRPSOLHV�ZLWK�(1������
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$QQH[�(��LQIRUPDWLYH�

2QJRLQJ�SURGXFWLRQ�LQVSHFWLRQ

7KH� PDQXIDFWXUH� RI� DGMXVWDEOH� WHOHVFRSLF� VWHHO� SURSV� VKRXOG� EH� FRQWUROOHG� E\� RQH� RI� WKH� IROORZLQJ� LQVSHFWLRQ
PHWKRGV�

±�,QVSHFWLRQ�OHYHO�/

7KH� SURGXFWLRQ� TXDOLW\� FRQWURO� VKDOO� EH� FDUULHG� RXW� E\� D� PDQXIDFWXUHU� DSSURYHG� WR� HLWKHU� (1�,62������ RU
(1�,62������

±�,QVSHFWLRQ�OHYHO�0

7KH�SURGXFWLRQ�TXDOLW\�FRQWURO�VKDOO�EH�FDUULHG�RXW�E\�DQ�LQGHSHQGHQW�FHUWLILFDWLRQ�V\VWHP�

0LQLPXP�RQJRLQJ�TXDOLW\�FRQWURO�UHTXLUHPHQWV�DUH�JLYHQ�LQ�7DEOHV�(���DQG�(���

7DEOH�(���²�,QVSHFWLRQ�RI�PDWHULDOV�DQG�ERXJKW�LQ�FRPSRQHQWV

3DUDPHWHU 3URSHUW\�WR�EH�FKHFNHG ,I�VXSSOLHG�WR�WKH�SURS�PDQXIDFWXUHU ,I�SURGXFHG�E\�WKH�SURS
PDQXIDFWXUHU

3HU�EDWFK $GGLWLRQDO�FKHFN )UHTXHQF\

0DWHULDOV $FFRUGDQFH�ZLWK�WKH
UHOHYDQW�VWDQGDUG�DV

OLVWHG�LQ����

&HUWLILFDWH�LQ
DFFRUGDQFH�ZLWK����
RI�(1�����������
�FHUWLILFDWH�RI

FRPSOLDQFH�ZLWK�WKH
RUGHU�������

1RW�DSSOLFDEOH

7XEH 0DWHULDO��GLPHQVLRQV�
WROHUDQFHV�DV�SHU
UHOHYDQW�VWDQGDUG

&HUWLILFDWH�LQ
DFFRUGDQFH�ZLWK����
RI�(1�����������
�FHUWLILFDWH�RI

FRPSOLDQFH�ZLWK�WKH
RUGHU�������

5DQGRP�FKHFNV�RQ
UHFHLSW�RI�PDWHULDOV

1RW�DSSOLFDEOH

,QFUHDVHG�\LHOG
VWUHQJWK

&HUWLILFDWH�LQ
DFFRUGDQFH�ZLWK����
RI�(1�����������
�WHVW�UHSRUW�������

&ROODU�QXW�
SLQ�

RXWHU�WXEH�WKUHDG

0DWHULDO��GLPHQVLRQV�
WROHUDQFHV�DV�SHU
UHOHYDQW�VWDQGDUG

&HUWLILFDWH�LQ
DFFRUGDQFH�ZLWK����
RI�(1�����������
�FHUWLILFDWH�RI

FRPSOLDQFH�ZLWK�WKH
RUGHU�������

��Å�H[FHSW�IRU
PDWHULDOV

127(���1RWKLQJ�SUHYHQWV�WKH�SURS�PDQXIDFWXUHU�DVNLQJ�IRU�D�KLJKHU�OHYHO�(1������������FHUWLILFDWH�
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7DEOH�(���²�,QVSHFWLRQ�RI�SURS�PDQXIDFWXUHU

3DUDPHWHU &KDUDFWHULVWLF�WR�EH
FKHFNHG

/LPLW�GHYLDWLRQ )UHTXHQF\�RI�LQVSHFWLRQ

,QWHUQDO�LQVSHFWLRQ 0�OHYHO�WKLUG�SDUW\
LQVSHFWLRQ

/HQJWK�RI�SURS )XOO\�RSHQ �����PP����PP

)XOO\�FORVHG ���PP������PP

(QG�SODWH�
IRUNKHDG

3HUSHQGLFXODULW\�WR
WXEH�D[LV

�����

&RQFHQWULFLW\�WR�WXEH
D[LV

����PP

)ODWQHVV ��PP

,QQHU�WXEH�KROHV 'LDPHWHU ������PP

&RQFHQWULFLW\�UHODWLYH
WR�WXEH�D[LV

������PP

2XWHU�WXEH�WKUHDG��LI
VHSDUDWH�

&RQFHQWULFLW\�WR�RXWHU
WXEH

����PP

$[LDO�FOHDUDQFH
EHWZHHQ�WKH�WXEHV�LQ
WKH�RYHUODS�]RQH

$QJOH�RI�LQFOLQDWLRQ ������
DV�FODXVH��������

$QWL�KDQG�WUDS 3URS�IXOO\�FORVHG�
FOHDUDQFH�DV
SUHVFULEHG�LQ����

1R�PLQXV�OLPLW
GHYLDWLRQ

:HOGLQJ 7KURDW�WKLFNQHVV�
ZRUNPDQVKLS

$V�FODXVH�����DQG
GDWD�GUDZLQJ

8QLQWHQWLRQDO
GLVHQJDJHPHQW

��GURS�WHVWV�RQ�D
VLQJOH�SURS�LQ
DFFRUGDQFH�ZLWK�����

1R�GLVHQJDJHPHQW�RI
WXEHV

0DUNLQJ &RPSOHWHQHVV�DQG
OHJLELOLW\

$V�FODXVH����DQG
GDWD�GUDZLQJ

$W�OHDVW���Å�RI�DOO
SURSV�DQG�SURS
FRPSRQHQW�XQLWV
SURGXFHG�SHU�ZRUNLQJ
GD\�ZLWK�D�PLQLPXP
RI�RQH�XQLW�SHU
ZRUNLQJ�GD\

8VXDOO\�WZR�YLVLWV�SHU
\HDU��GXULQJ�HDFK�YLVLW
DW�OHDVW�WKUHH�SURSV�RI
HDFK�SURS�FODVV
FXUUHQWO\�EHLQJ
SURGXFHG
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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
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BSI offers members an individual updating service called PLUS which ensures that
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In response to orders for international standards, it is BSI policy to supply the BSI
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products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.
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receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
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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
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