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Testing hardened
concrete Ð

Part 4: Compressive strength Ð
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National foreword

This British Standard is the official English language version of EN 12390-4:2000.
It will supersede BS 1881-115:1986, which will be withdrawn in 2003 when the full
package of the related concrete package is available.
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Ð aid enquirers to understand the text;
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them in the UK.
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to its secretary.
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(8523($1�67$1'$5'

1250(�(8523e(11(

(8523b,6&+(�1250

(1��������

$SULO�����

,&6����������

(QJOLVK�YHUVLRQ

7HVWLQJ�KDUGHQHG�FRQFUHWH�±�3DUW����&RPSUHVVLYH�VWUHQJWK�±
6SHFLILFDWLRQ�IRU�WHVWLQJ�PDFKLQHV

(VVDLV�SRXU�EpWRQ�GXUFL�±�3DUWLH����5pVLVWDQFH�HQ
FRPSUHVVLRQ�±�&KDUDFWpULVWLTXHV�GHV�PDFKLQHV�G
HVVDL

3U�IXQJ�YRQ�)HVWEHWRQ�±�7HLO����%HVWLPPXQJ�GHU
'UXFNIHVWLJNHLW�±�$QIRUGHUXQJHQ�DQ�3U�IPDVFKLQHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ���1RYHPEHU������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�

(8523($1� &200,77((� )25� 67$1'$5',=$7,21

&20,7e � (8523e(1 � '( � 1250$/,6$7 ,21
(8523b,6&+(6 � .20,7(( � )h5 � 125081*

&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW��������%������%UXVVHOV

�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�

5HI��1R��(1��������������(
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&RQWHQWV

3DJH

Foreword�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������

� Scope �����������������������������������������������������������������������������������������������������������������������������������������������������������������

� References���������������������������������������������������������������������������������������������������������������������������������������������������������

� Definitions����������������������������������������������������������������������������������������������������������������������������������������������������������

� Construction of machines �������������������������������������������������������������������������������������������������������������������������������

� Machine calibration ������������������������������������������������������������������������������������������������������������������������������������������

� Details to be provided by the supplier/manufacturer�����������������������������������������������������������������������������������

Annex A (normative)�6WUDLQ�JDXJHG�FROXPQ�DQG�SURYLQJ�SURFHGXUH�IRU�FRPSUHVVLRQ�WHVWLQJ�PDFKLQHV �������������

Annex B��QRUPDWLYH��)RUFH�FDOLEUDWLRQ�SURFHGXUHV ������������������������������������������������������������������������������������������������������

)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������&RQFUHWH��SHUIRUPDQFH�
SURGXFWLRQ��SODFLQJ�DQG�FRPSOLDQFH�FULWHULD���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\�2FWREHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW
E\�'HFHPEHU������

$FFRUGLQJ� WR� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� WKH� IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�

7KLV�VWDQGDUG�LV�RQH�RI�D�VHULHV�FRQFHUQHG�ZLWK�WHVWLQJ�FRQFUHWH�

'XULQJ�WKH�����V�D�QXPEHU�RI�FRXQWULHV�IRXQG�LW�QHFHVVDU\�WR�LQWURGXFH�VWDQGDUGV�WR�VSHFLI\�PRUH�SUHFLVHO\�WKH
SHUIRUPDQFH�RI�FRPSUHVVLRQ�PDFKLQHV�IRU�WHVWLQJ�FRQFUHWH�VSHFLPHQV��7KLV�VWDQGDUG�KDV�EHHQ�ZULWWHQ�WR�FRQWLQXH
WKLV�PRYHPHQW�DQG�WR�RYHUFRPH�WKH�SUHVHQW�ODFN�RI�D�(XURSHDQ�6WDQGDUG�

$� GUDIW� IRU� WKLV� VWDQGDUG� ZDV� SXEOLVKHG� LQ� ����� IRU� &(1� HQTXLU\� DV� SU(1�������� ,W� ZDV� RQH� RI� D� VHULHV� RI
LQGLYLGXDOO\�QXPEHUHG�WHVW�PHWKRGV�IRU�IUHVK�RU�KDUGHQHG�FRQFUHWH��)RU�FRQYHQLHQFH�LW�KDV�QRZ�EHHQ�GHFLGHG�WR
FRPELQH�WKHVH�VHSDUDWH�GUDIW�VWDQGDUGV�LQWR�WKUHH�QHZ�VWDQGDUGV�ZLWK�VHSDUDWH�SDUWV�IRU�HDFK�PHWKRG��DV�IROORZV�

� 7HVWLQJ�IUHVK�FRQFUHWH��(1��������

� 7HVWLQJ�KDUGHQHG�FRQFUHWH��(1��������

� 7HVWLQJ�FRQFUHWH�LQ�VWUXFWXUHV��(1��������
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7KLV� VHULHV�� (1�������� LQFOXGHV� WKH� IROORZLQJ� SDUWV� ZKHUH� WKH� EUDFNHWV� JLYH� WKH� QXPEHUV� XQGHU� ZKLFK� WKH
SDUWLFXODU�WHVW�PHWKRGV�ZHUH�SXEOLVKHG�IRU�&(1�HQTXLU\�

3DUW��� 6KDSH��GLPHQVLRQV�DQG�RWKHU�UHTXLUHPHQWV�RI�VSHFLPHQV�DQG�PRXOGV��IRUPHU�SU(1�������������
3DUW��� 0DNLQJ�DQG�FXULQJ�VSHFLPHQV�IRU�VWUHQJWK�WHVWV��IRUPHU�SU(1�������������
3DUW��� &RPSUHVVLYH�VWUHQJWK�RI�WHVW�VSHFLPHQV��IRUPHU�SU(1�������������
3DUW��� &RPSUHVVLYH�VWUHQJWK�±�6SHFLILFDWLRQ�IRU�WHVWLQJ�PDFKLQHV��IRUPHU�SU(1�������������
3DUW��� )OH[XUDO�VWUHQJWK�RI�WHVW�VSHFLPHQV��IRUPHU�SU(1�������������
3DUW��� 7HQVLOH�VSOLWWLQJ�VWUHQJWK�RI�WHVW�VSHFLPHQV��IRUPHU�SU(1�������������
3DUW��� 'HQVLW\�RI�KDUGHQHG�FRQFUHWH��IRUPHU�SU(1�������������
3DUW��� 'HSWK�RI�SHQHWUDWLRQ�RI�ZDWHU�XQGHU�SUHVVXUH��IRUPHU�SU(1�������������

7KUHH�FODVVHV�RI�WHVWLQJ�PDFKLQHV�DUH�FXUUHQWO\�UHFRJQL]HG��FRUUHVSRQGLQJ�WR�VFDOH�DFFXUDFLHV�RI����������DQG
�����,W�LV�HYLGHQW�WKDW�WKHVH�DFFXUDF\�FODVVHV�KDYH�D�GLUHFW�LPSDFW�XSRQ�WKH�DFFXUDF\�RI�WKH�WHVW�UHVXOW�DQG�LW�LV�D
PDWWHU�IRU�HDFK�FRXQWU\�WR�GHFLGH�ZKHWKHU�WR�OLPLW�WKH�UDQJH�RI�PDFKLQH�FODVVHV�WR��IRU�H[DPSOH������DQG�����

7KH�UHTXLUHPHQW�LQ�WKLV�VWDQGDUG�IRU�WKH�PDQQHU�RI�IRUFH�WUDQVIHU�LV�DOVR�LPSRUWDQW�ZLWK�UHJDUG�WR�WKH�HIIHFW�XSRQ
PHDVXUHG� FRPSUHVVLYH� VWUHQJWK�� +RZHYHU�� WKH� UHTXLUHPHQW� FDQ� EH� GLIILFXOW� WR� VDWLVI\� RQ� VRPH� ROGHU� WHVWLQJ
PDFKLQHV��,W�LV�WKHUHIRUH�D�PDWWHU�IRU�HDFK�FRXQWU\�WR�GHFLGH�ZKHWKHU��DW�SUHVHQW��WKLV�UHTXLUHPHQW�VKDOO�DSSO\�RQO\
WR�QHZ�PDFKLQHV�DV�ZULWWHQ�LQ�WKLV�VWDQGDUG�RU�ZKHWKHU�LW�VKDOO�DSSO\�LPPHGLDWHO\�WR�DOO�PDFKLQHV�

7KH�UHTXLUHPHQWV�IRU�WHVWLQJ�PDFKLQHV�VHW�RXW�LQ�WKLV�VWDQGDUG�KDYH�EHHQ�IRUPXODWHG�WR�VDWLVI\�WKH�QHHGV�RI�WKRVH
FRPSUHVVLYH�WHVWV�RQ�FRQFUHWH�VSHFLPHQV�ZKLFK�DUH�VSHFLILHG�LQ�(1������0DFKLQHV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG
FDQ�EH�VXLWDEOH�IRU�RWKHU�XVHV��EXW�WKLV�QHHGV�WR�EH�FDUHIXOO\�FRQVLGHUHG�RQ�DQ�LQGLYLGXDO�WHVW�EDVLV��3DUWLFXODU�FDUH
QHHGV�WR�EH�WDNHQ�EHIRUH�XVLQJ�PDFKLQHV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�IRU�FRPSUHVVLYH�WHVWV�RQ�VPDOO�VSHFLPHQV�
H�J��WKRVH�ZLWK�ODWHUDO�GLPHQVLRQV�VLJQLILFDQWO\�OHVV�WKDQ�����PP��7KH�PDLQ�FRQFHUQ�LV�WKDW�WKH�EDOO�VHDWLQJ�ILWWHG�WR
WKH�XSSHU�SODWHQ�FDQ�EH�WRR�ODUJH�WR�DOLJQ�VDWLVIDFWRULO\�RQ�WKH�WRS�RI�VXFK�VPDOO�VSHFLPHQV�DQG�VSHFLDO�DGDSWDWLRQV
FDQ�EH� UHTXLUHG��$QRWKHU�FRQFHUQ� LV� WKH�DELOLW\� WR�DFFXUDWHO\�GHWHUPLQH� WKH� IDLOXUH� ORDG�RI�VPDOO�RU� ORZ�VWUHQJWK
VSHFLPHQV�

���6FRSH

7KLV� VWDQGDUG� VSHFLILHV� WKH� UHTXLUHPHQWV� IRU� WKH� SHUIRUPDQFH� RI� FRPSUHVVLRQ� WHVWLQJ� PDFKLQHV� IRU� WKH
PHDVXUHPHQW�RI�WKH�FRPSUHVVLYH�VWUHQJWK�RI�FRQFUHWH�

���5HIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�DQG�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�,62�������������
0HWDOOLF� PDWHULDOV� ±� 9HULILFDWLRQ� RI� VWDWLF� XQLD[LDO� WHVWLQJ� PDFKLQHV� ±� 3DUW� ��� 7HQVLRQ�FRPSUHVVLRQ� WHVWLQJ
PDFKLQHV��YHULILFDWLRQ�DQG�FDOLEUDWLRQ�RI�WKH�IRUFH�PHDVXULQJ�V\VWHP��,62��������������

(1��������
0HWDOOLF�PDWHULDOV� ±� 7HQVLOH� WHVWLQJ� ±� 3DUW� ��� &DOLEUDWLRQ� RI� IRUFH� SURYLQJ� LQVWUXPHQWV� IRU� WKH� YHULILFDWLRQ� RI
XQLD[LDO�WHVWLQJ�PDFKLQHV�

SU(1�������������
7HVWLQJ�KDUGHQHG�FRQFUHWH�±�3DUW����6KDSH��GLPHQVLRQV�DQG�RWKHU�UHTXLUHPHQWV�RI�VSHFLPHQV�DQG�PRXOGV�

,62�������
0HWDOOLF�PDWHULDOV�±�9LFNHUV�KDUGQHVV�WHVW�±�3DUW����7HVW�PHWKRG�

,62�����������
*HRPHWULFDO�3URGXFW�6SHFLILFDWLRQ� �*36��±�6XUIDFH� WH[WXUH��3URILOH�PHWKRG�±�7HUPV��GHILQLWLRQV�DQG�VXUIDFH
WH[WXUH�SDUDPHWHUV�
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���'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�����DX[LOLDU\�SODWHQ
VHSDUDWH� SODWHQ� XVHG� WR� SURWHFW� WKH� PDFKLQH� SODWHQV�� XVXDOO\� RI� D� VL]H� HTXDO� WR� WKH� GHVLJQDWHG� VL]H� RI� WKH
VSHFLPHQ�EHLQJ�WHVWHG

�����FRQWDFW�DUHD
WKH�SDUW�RI�WKH�SODWHQ�WKDW�FRPHV�LQWR�FRQWDFW�ZLWK�WKH�VSHFLPHQ

�����LQGLFDWHG�IRUFH
WKH�IRUFH�LQGLFDWHG�RQ�WKH�PDFKLQH�VFDOH�V��RU�GLVSOD\

�����LQGLFDWLRQ�UDQJH
WKH�WRWDO�IRUFH�UDQJH��IURP�]HUR�WR�PD[LPXP��GLVSOD\HG�RQ�WKH�PDFKLQH

�����PDFKLQH�SODWHQV
ORZHU�SODWHQ�DQG�XSSHU�SODWHQ�ZLWK�VSKHULFDO�VHDWLQJ�ERWK�FHQWUHG�RQ�WKH�FHQWUDO�YHUWLFDO�D[LV�RI�WKH�PDFKLQH

�����PHDVXULQJ�UDQJH
WKDW� SDUW� RI� DQ� LQGLFDWLRQ� UDQJH� RYHU� ZKLFK� WKH� PDFKLQH� FRQIRUPV� ZLWK� WKH� DFFXUDF\� YDOXHV� VSHFLILHG� LQ� WKLV
VWDQGDUG

�����UHODWLYH�DFFXUDF\�HUURU�RI

������WUXH�IRUFH
WKH�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�LQGLFDWHG�IRUFH�DQG�WKH�WUXH�IRUFH�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�WUXH�IRUFH

�������LQGLFDWHG�IRUFH
WKH�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�WUXH�IRUFH�DQG�WKH�LQGLFDWHG�IRUFH�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�LQGLFDWHG
IRUFH

�����UHODWLYH�UHSHDWDELOLW\�HUURU�RI

������WUXH�IRUFH
WKH� JUHDWHVW� GLIIHUHQFH� EHWZHHQ� WKH� LQGLFDWHG� IRUFHV� FRUUHVSRQGLQJ� WR� UHSHDWHG� DSSOLFDWLRQV� RI� D� WUXH� IRUFH
H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�WUXH�IRUFH

�������LQGLFDWHG�IRUFH
WKH� JUHDWHVW� GLIIHUHQFH� EHWZHHQ� WKH� WUXH� IRUFHV� FRUUHVSRQGLQJ� WR� UHSHDWHG� DSSOLFDWLRQV� RI� DQ� LQGLFDWHG� IRUFH
H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�LQGLFDWHG�IRUFH

�����UHVROXWLRQ�RI�IRUFH
WKH� VPDOOHVW� LQFUHPHQW� RI� IRUFH� WKDW� FDQ� EH� DVVHVVHG�� HVWLPDWHG�� RU� UHDG� RQ� DQ\� IRUFH� LQGLFDWLRQ� UDQJH� �VHH
DQQH[�%�

������VSDFLQJ�EORFN
PHWDO�EORFN�XVHG�WR�DGMXVW�WKH�VSDFH�DYDLODEOH�WR�WHVW�VSHFLPHQV

������WUXH�IRUFH
WKH�IRUFH�LQGLFDWHG�RQ�D�FDOLEUDWHG�IRUFH�SURYLQJ�GHYLFH

���&RQVWUXFWLRQ�RI�PDFKLQHV

�����0DFKLQH�SODWHQV��DX[LOLDU\�SODWHQV�DQG�VSDFLQJ�EORFNV

127(����7KH�XVH�RI�DX[LOLDU\�SODWHQV�LV�RSWLRQDO�

������0DFKLQH� DQG� DX[LOLDU\� SODWHQV� VKDOO� EH�PDGH� RI� D�PDWHULDO� ZKLFK� VKDOO� QRW� GHIRUP� LUUHYHUVLEO\� ZKHQ� WKH
PDFKLQH�LV�XVHG�
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������0DFKLQH�DQG�DX[LOLDU\�SODWHQV�VKDOO�KDYH�D�KDUGQHVV�YDOXH�RI�DW�OHDVW�����+9�����+5&�����ZKHQ�WHVWHG�LQ
DFFRUGDQFH�ZLWK�,62��������

������7KH�IODWQHVV�WROHUDQFH�IRU�PDFKLQH�SODWHQV�DQG�DX[LOLDU\�SODWHQV�VKDOO�EH������PP�IRU�WKH�DUHD�LQ�FRQWDFW�ZLWK
WKH�VSHFLPHQ�

127(����)RU� WKH�SXUSRVH�RI� WKLV�(XURSHDQ�6WDQGDUG�� IODWQHVV�FDQ�EH�DVVHVVHG�E\� WKH�PHDVXUHPHQW�RI
VWUDLJKWQHVV�LQ�IRXU�SRVLWLRQV��VHH�DQQH[�%�RI�SU(1���������������

������ 7KH� URXJKQHVV� YDOXH� �5D�� IRU� WKH� VXUIDFH� WH[WXUH� RI� PDFKLQH� DQG� DX[LOLDU\� SODWHQV� VKDOO� EH� LQ� WKH
UDQJH����� P�WR����� P��ZKHQ�DVVHVVHG�LQ�DFFRUGDQFH�ZLWK�,62�5�����IRU�WKH�DUHD�LQ�FRQWDFW�ZLWK�WKH�VSHFLPHQV�

������ 7KH� DUHD� RI�PDFKLQH� SODWHQV� LQ� FRQWDFW�ZLWK� WKH� VSHFLPHQ� VKDOO� EH� DW� OHDVW� DV� JUHDW� DV� WKH� DUHD� RI� WKH
VSHFLPHQ�EHLQJ�WHVWHG�

������7KH�GLVWDQFH�EHWZHHQ�HLWKHU�SDLU�RI�RSSRVLWH�HGJHV�RI�D�VTXDUH�DX[LOLDU\�SODWHQ��RU�WKH�GLDPHWHU�RI�D�FLUFXODU
DX[LOLDU\�SODWHQ��VKDOO�EH�QRW�OHVV�WKDQ�WKH�GHVLJQDWHG�VL]H�RI�WKH�VSHFLPHQ�

������7KH�WZR�FRQWDFW�IDFHV�RI�DQ�DX[LOLDU\�SODWHQ�VKDOO�EH�SDUDOOHO�WR�D�WROHUDQFH�RI������PP�

������$X[LOLDU\�SODWHQV�VKDOO�EH�DW�OHDVW����PP�WKLFN�

������,I�WKHUH�LV�D�UHTXLUHPHQW�WR�UHGXFH�WKH�GLVWDQFH�EHWZHHQ�WKH�PDFKLQH�SODWHQV��XS�WR�IRXU�VSDFLQJ�EORFNV�PD\
EH�XVHG�

�������$�VSDFLQJ�EORFN�PD\�EH�HLWKHU�FLUFXODU�RU�VTXDUH�LQ�VHFWLRQ�DQG�VKDOO�EH�DGHTXDWHO\�VXSSRUWHG�IURP�EHORZ�

127(����$�PLQLPXP�GLDPHWHU�RU�OHQJWK�RI�VLGH�RI�����PP�LV�UHFRPPHQGHG�IRU�VSDFLQJ�EORFNV�

�������6SDFLQJ�EORFNV�VKDOO�FRPSO\�ZLWK�WKH�IODWQHVV�DQG�SDUDOOHOLVP�WROHUDQFHV�UHTXLUHG�IRU�DX[LOLDU\�SODWHQV��VHH
FODXVHV�������DQG��������

�������6SDFLQJ�EORFNV�VKDOO�QRW�EH�SODFHG�LQ�FRQWDFW�ZLWK�WKH�VSHFLPHQ�

�������6SDFLQJ�EORFNV�VKDOO�EH�SRVLWLYHO\�ORFDWHG��FHQWUDOO\�RQ�WKH�YHUWLFDO�PDFKLQH�D[LV�

�����)RUFH�PHDVXUHPHQW

�������)RUFH�LQGLFDWRU

7KH�PDFKLQH�VKDOO�EH�SURYLGHG�ZLWK�

� GLDOV�RU�GLJLWDO�GLVSOD\V�ZKLFK�DOORZ�WKH�IRUFH�WR�EH�UHDG�WR�WKH�UHTXLUHG�DFFXUDF\��VHH�%������

� D�V\VWHP�ZKLFK�DOORZV�WKH�PD[LPXP�IRUFH�VXVWDLQHG�WR�EH�UHDG�DIWHU�FRPSOHWLRQ�RI�WKH�WHVW��XQWLO�UHVHW�

� GLVSOD\V�UHDGDEOH�IURP�WKH�RSHUDWLQJ�SRVLWLRQ�

7KH� ORZHVW� YHULILDEOH� YDOXH� �VHH� %������ RI� HDFK�PHDVXULQJ� UDQJH� VKDOO� EH� OHVV� WKDQ� RU� HTXDO� WR� ����� RI� WKH
PD[LPXP�YDOXH�RI� WKH�UDQJH�� ,I� WKH�PDFKLQH� LV�HTXLSSHG�ZLWK�VHYHUDO� LQGLFDWLRQ�UDQJHV�� WKH�DERYH�UHTXLUHPHQW
VKDOO�DSSO\�WR�HDFK�UDQJH�

7KH�PDFKLQH�IRUFH�LQGLFDWLRQ�V\VWHP�VKDOO�QRW�EH�DIIHFWHG�E\�H[SORVLYH�IDLOXUH�RI�WKH�VSHFLPHQ�

�������)RUFH�LQGLFDWRU�FDOLEUDWLRQ

)RUFH�LQGLFDWRUV�VKDOO�EH�YHULILHG�DQG�VKDOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�RI�7DEOH���IRU�WKH�SDUWLFXODU�FODVV�RI�WHVWLQJ
PDFKLQH�
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7DEOH����)RUFH�VFDOH�WROHUDQFHV

0DFKLQH�FODVV 5HODWLYH�DFFXUDF\
HUURU

�ð�

5HODWLYH
UHSHDWDELOLW\�HUURU

�ð�

5HODWLYH�]HUR�HUURU
���RI�VFDOH
PD[LPXP�

�ð�

0DFKLQH
UHVROXWLRQ��

�ð�

� ���� ��� ���� ���

� ���� ��� ���� ���

� ���� ��� ���� ���

���6HH�GHILQLWLRQ�LQ�����RI�(1��������������
ð��7KH�WDEXODWHG�SHUFHQWDJHV�DUH�WKH�PD[LPXP�SHUPLWWHG�IRU�WKH�UHODWHG�PDFKLQH�FODVVHV�

����� )RUFH�LQGLFDWRU�UHSHDWDELOLW\

7KH�UHTXLUHPHQWV�RI�7DEOH����DSSURSULDWH�WR�D�PDFKLQH
V�FODVV��VKDOO�DSSO\�WR�HDFK�PHDVXULQJ�UDQJH�

����� $FFXUDF\�RI�IRUFH�LQGLFDWLRQ

7KH�DFFXUDF\�RI�IRUFH�LQGLFDWLRQ�VKDOO�EH�PDLQWDLQHG�XQGHU�DQ\�RU�DOO�RI�WKH�IROORZLQJ�FLUFXPVWDQFHV�

� PDLQV�YROWDJH�IOXFWXDWLRQV�RI�±�����WR�������

� DW�D�WHPSHUDWXUH�RI������������&�
� DW�D�UHODWLYH�KXPLGLW\�RI�XS�WR������

127(��:KHUH�HOHFWULFDO�RU�RWKHU�LQWHUIHUHQFH�H[LVWV�WKLV�FDQ�DIIHFW�WKH�DFFXUDF\�RI�IRUFH�LQGLFDWLRQ�DQG
VSHFLDO�SURYLVLRQV�WR�RYHUFRPH�WKLV�LQWHUIHUHQFH�FDQ�EH�QHFHVVDU\�

����� 'HYLDWLRQ�LQ�OLQHDULW\

,I�D�'&�RXWSXW��SURSRUWLRQDWH� WR� WKH� LQGLFDWHG� IRUFH� LV�SURYLGHG�� WKH� OLQHDULW\�GHYLDWLRQ�RI� WKH�RXWSXW�YROWDJH� �
H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�PD[LPXP�RXWSXW�YROWDJH���VKDOO�QRW�H[FHHG�WKH�YDOXH�VKRZQ�LQ�7DEOH���

7DEOH����'HYLDWLRQ�LQ�WKH�OLQHDULW\�RI�WKH�RXWSXW�YROWDJH

0D[LPXP�SHUPLVVLEOH�GHYLDWLRQ�LQOLQHDULW\�LQ�UHODWLRQ�WR
WKH�PD[LPXP�RXWSXW�YROWDJH

0DFKLQH�FODVV �

� ����

� ����

� ����

�����)RUFH�FRQWURO

������7KH�FRPSUHVVLRQ�WHVWLQJ�PDFKLQH�VKDOO�EH�SURYLGHG�ZLWK�D�FRQWURO�V\VWHP��7KH�FRQWURO�V\VWHP�VKDOO�HQDEOH
WKH�PDFKLQH�WR�EH�YHULILHG�DQG�WR�DOORZ�IRUFH�WR�EH�DSSOLHG�VPRRWKO\�DQG�ZLWKRXW�VKRFN��,W�VKDOO�DOVR�DOORZ�WKH�IRUFH
WR�EH�DSSOLHG�DW�SUHVFULEHG�FRQVWDQW�UDWHV�

������7KH�FRQWURO�V\VWHP�PD\�EH�RSHUDWHG�HLWKHU�E\�PDQXDO�RU�DXWRPDWLF�PHDQV�

������ ,I� WKH�PDFKLQH� LV� QRW� HTXLSSHG�ZLWK� DXWRPDWLF� DSSOLFDWLRQ� RI� IRUFH�� D� SDFHU� VKDOO� EH� ILWWHG� WR� HQDEOH� WKH
RSHUDWRU�WR�PDLQWDLQ�WKH�VSHFLILHG�UDWH��7KH�SDFHU�VKDOO�LQGLFDWH�D�UDWH�ZLWKLQ������RI�WKH�VSHFLILHG�UDWH�
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�����)RUFH�WUDQVIHU

������8QOHVV�QDWLRQDO�SURYLVLRQV�VWDWH�RWKHUZLVH��FODXVHV�������WR�������VKDOO�DSSO\�RQO\�WR�QHZ�PDFKLQHV�GHOLYHUHG
DIWHU�WKLV�VWDQGDUG�LV�LPSOHPHQWHG�

������7KH�XSSHU�SODWHQ�VKDOO�LQFRUSRUDWH�D�EDOO�VHDWLQJ��7KH�XSSHU�SODWHQ�DQG�WKH�EDOO�VHDWLQJ�PD\�EH�FRQVWUXFWHG
VHSDUDWHO\�RU�LQ�RQH�SLHFH�

������$W�WKH�GHVLJQ�VWDJH��WKH�PDQXIDFWXUHU�VKDOO�HQVXUH�WKDW�WKH�FHQWUH�RI�URWDWLRQ�RI�WKH�EDOO�VHDWLQJ�VKDOO�FRLQFLGH
ZLWK�WKH�FHQWUH�RI�WKH�FRQWDFW�DUHD�RI�WKH�PDFKLQH�SODWHQ�DQG�SHUPLW�D�URWDWLRQ�RI�DW�OHDVW�WKUHH�GHJUHHV�

������$W�WKH�VWDUW�RI�D�WHVW��WKH�XSSHU�SODWHQ�VKDOO�DOLJQ�LWVHOI�ZLWK�WKH�VXUIDFH�RI�WKH�VSHFLPHQ��RU�DQ�DX[LOLDU\�SODWHQ�
ZKHQ�WKH�LQLWLDO�FRQWDFW�LV�PDGH��EHIRUH�ORFNLQJ�LQWR�SRVLWLRQ�IRU�WKH�UHPDLQGHU�RI�WKH�WHVW�

������7KH�GHVLJQ�VKDOO�HQVXUH�WKDW�WKH�UHTXLUHPHQWV�RI�7DEOH���VKDOO�EH�PHW�

������7KH�IRUFH�WUDQVIHU�VKDOO�EH�HYDOXDWHG�E\�PHDQV�RI�D�VWUDLQ�JDXJHG�FROXPQ�DV�GHVFULEHG�LQ�DQQH[�$��RU�E\�DQ
HTXLYDOHQW�GHYLFH�

������7KH�PDFKLQH�VKDOO�EH�GHVLJQHG�WR�HQDEOH�GHYLFHV�DV�VHW�RXW�LQ�DQQH[HV�$�DQG�%��RU�VLPLODU��WR�EH�XVHG�IRU
YHULI\LQJ�

� DFFXUDF\�RI�IRUFH�LQGLFDWLRQ�

� VHOI�DOLJQPHQW�RI�WKH�XSSHU�PDFKLQH�SODWH�

� DOLJQPHQW�RI�FRPSRQHQW�SDUWV�RI�WKH�PDFKLQH�

� UHVWUDLQW�RI�PRYHPHQW�RI�WKH�XSSHU�SODWH�

�������:KHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�$��RU�HTXLYDOHQW�PHWKRG��WKH�PDFKLQH�VKDOO�FRQIRUP�WR�7DEOH���

7DEOH����0D[LPXP�SHUPLVVLEOH�YDOXHV�IRU�WKH�PHDQ�VWUDLQ�UDWLR��WKH�JUHDWHVW�GLIIHUHQFH�LQ�WKH�VWUDLQ
UDWLR��DQG�WKH�VWUDLQ�UDWLR�SHU�PP�RI�GLVSODFHPHQW

)RUFH

N1

6HOI�DOLJQPHQW�RI

XSSHU�PDFKLQH�SODWH

$OLJQPHQW�RI

PDFKLQH�FRPSRQHQWV

5HVWUDLQW�RQ
PRYHPHQW�RI�XSSHU

SODWH

0D[LPXP

SHUPLVVLEOH

GLIIHUHQFH�LQ�WKH�VWUDLQ
UDWLR

0D[LPXP�SHUPLVVLEOH

PHDQ�VWUDLQ�UDWLR

0D[LPXP�SHUPLVVLEOH
VWUDLQ�UDWLR�SHU�PP�RI

GLVSODFHPHQW

��� ����� ����� ����

����� 1�$ 1�$ ����

127(��7KH�KLJKHVW�IRUFH��XVHG�RQO\�LQ�WKH�H[DPLQDWLRQ�RI�UHVWUDLQW�RI�PRYHPHQW�RI�WKH�XSSHU�SODWHQ��VKDOO
EH�WKH�PD[LPXP�FDSDFLW\�RI�WKH�PDFKLQH�RU�������N1�ZKLFKHYHU�LV�WKH�OHVVHU�

�����6SHFLPHQ�ORFDWLRQ

������7R�HQVXUH�FRUUHFW�SRVLWLRQLQJ�RI�WKH�VSHFLPHQ�LQ�UHODWLRQ�WR�WKH�ORDGLQJ�D[LV��WKH�ORZHU�PDFKLQH�SODWHQ�VKDOO
EH�SURYLGHG�ZLWK�FHQWULQJ�OLQHV��ORFDWLQJ�FDPV�RU�RWKHU�IL[WXUHV�IRU�FHQWULQJ�VSHFLPHQV�

������,I�SRVLWLYH�SK\VLFDO� ORFDWLRQ�LV�XVHG�IRU�SRVLWLRQLQJ�VSHFLPHQV�RU�DX[LOLDU\�SODWHQV��WKHQ�DQ\�ORFDWLQJ�GHYLFH
VKDOO�QRW�UHVWULFW�WKH�GHIRUPDWLRQ�RI�WKH�VSHFLPHQ�GXULQJ�WKH�WHVW�
������&HQWULQJ�OLQHV��LI�SURYLGHG��VKDOO�EH�QR�PRUH�WKDQ�����PP�ZLGH�DQG�QR�PRUH�WKDQ�����PP�GHHS�
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���0DFKLQH�FDOLEUDWLRQ

�����&KDUDFWHULVWLFV�WR�EH�DVVHVVHG

7KH�H[DPLQDWLRQ�IRU�FRUUHFW�RSHUDWLRQ�RI�D�WHVWLQJ�PDFKLQH�VKDOO�FRQVLVW�RI�FDOLEUDWLQJ�

� WKH�DFFXUDF\�RI�WKH�IRUFH�LQGLFDWLRQ�

� WKH�IRUFH�WUDQVIHU��VWDELOLW\���RQO\�IRU�QHZ�PDFKLQHV��XQOHVV�QDWLRQDO�SURYLVLRQ�UHTXLUHV�RWKHUZLVH��

� IODWQHVV�RI�WKH�SODWHQV�

� FRQWURO�RI�UDWH�RI�DSSOLFDWLRQ�RI�IRUFH�

�����)UHTXHQF\�RI�FDOLEUDWLRQ

&DOLEUDWH�DFFRUGLQJ�WR�����ZKHQ�WKH�PDFKLQH�LV�ILUVW�LQVWDOOHG�

5H�FDOLEUDWLRQ�VKDOO�EH�XQGHUWDNHQ�DW�D�UDWH�VWLSXODWHG�E\�DQ�DFFUHGLWHG�TXDOLW\�V\VWHP�RU�DQQXDOO\�DQG�DIWHU�

� UHORFDWLQJ�WKH�PDFKLQH��RU

� UHSDLU�RU�UHSODFHPHQW�RI�DQ\�SDUW�OLNHO\�WR�DIIHFW�WKH�FKDUDFWHULVWLFV�YHULILHG�LQ�����

���'HWDLOV�WR�EH�SURYLGHG�E\�WKH�VXSSOLHU�PDQXIDFWXUHU

�����6SHFLILFDWLRQ

7KH�VXSSOLHU�PDQXIDFWXUHU�VKDOO�LQGLFDWH�DW�OHDVW�WKH�IROORZLQJ�GHWDLOV�LQ�WKH�VSHFLILFDWLRQ�RI�WKH�WHVW�PDFKLQH�

D� WHVWLQJ�PDFKLQH�FODVV�DFFRUGLQJ�WR�WKLV�VWDQGDUG�
E� LQGLFDWLRQ�UDQJH��RU�UDQJHV��
F� PHDVXULQJ�UDQJH��RU�UDQJHV��
G� GHVFULSWLRQ�RI�WKH�PHDVXULQJ�LQGLFDWRU�
H� GLPHQVLRQV�RI�WKH�SODWHQV�
I� GLPHQVLRQV�RI�WKH�DX[LOLDU\�SODWHQV��LI�DSSURSULDWH��
J� PLQLPXP�DQG�PD[LPXP�KHLJKW�EHWZHHQ�WKH�SODWHQV��DQG�WKH�PD[LPXP�ODWHUDO�DFFHVV�
K� PD[LPXP�XVDEOH�UDP�VWURNH�
L� GHVFULSWLRQ�RI�WKH�PD[LPXP�IRUFH�LQGLFDWRU��H�J��VOLS�SRLQWHU��SHDN�YDOXH�GHWHFWRU��

�����,QVWDOODWLRQ�DQG�FRQQHFWLRQ

7KH�VXSSOLHU�PDQXIDFWXUHU�VKDOO�SURYLGH�DW�OHDVW�WKH�IROORZLQJ�LQVWDOODWLRQ�DQG�FRQQHFWLRQ�GHWDLOV�

D� GLPHQVLRQV�RI�WKH�PDFKLQH�
E� ZHLJKW�RI�WKH�PDFKLQH�
F� GUDZLQJ�RI�WKH�IRXQGDWLRQV��LI�DSSURSULDWH�
G� GHWDLOV�RI�HOHFWULFDO�UHTXLUHPHQWV�
H� GHWDLOHG�RSHUDWLQJ�LQVWUXFWLRQV�

�����0DLQWHQDQFH

7KH�VXSSOLHU�PDQXIDFWXUHU�VKDOO�SURYLGH�DW�OHDVW�WKH�IROORZLQJ�PDLQWHQDQFH�GHWDLOV�

D� PDLQWHQDQFH�VFKHGXOH��LQFOXGLQJ�WKH�UHTXLUHPHQWV�IRU�WKH�EDOO�VHDWLQJ�
E� GHWDLOV�RI�WKH�RLO�WR�EH�XVHG�LQ�WKH�K\GUDXOLF�VHFWLRQV�
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675$,1�*$8*('�&2/801�$1'�3529,1*�352&('85(�)25�&2035(66,21
7(67,1*�0$&+,1(6

127(����7KHVH�SURFHGXUHV�VKRXOG�EH�FDUULHG�RXW�E\�H[SHUWV��7KH\�DUH�LQFOXGHG�WR�JLYH�D�VWDQGDUG�IRUP�RI
SURYLQJ�GHYLFH�DQG�SURFHGXUH�IRU�WKRVH�ODERUDWRULHV�TXDOLILHG�WR�FRQGXFW�WKH�WHVW�

127(� ��� :KHUH� LW� FDQ� EH� GHPRQVWUDWHG� WKDW� RWKHU� GHYLFHV� DQG� PHWKRGV� RI� YHULILFDWLRQ� ZLOO� SURYLGH
FRPSDUDEOH�YHULILFDWLRQ�RI�WKH�UHTXLUHPHQWV��WKH�XVH�RI�WKHVH�DOWHUQDWLYHV�LV�SHUPLWWHG�

$����7KH�VWUDLQ�JDXJHG�FROXPQ

7KH�VWUDLQ�JDXJHG�FROXPQ�VKDOO�EH�D�F\OLQGHU�RI�QLFNHO�FKURPH�VWHHO�DQG�WHPSHUHG�WR�D�KDUGQHVV�YDOXH�RI�DW�OHDVW
���+9�����,W�VKDOO�EH�����������PP�LQ�GLDPHWHU�DQG�����������PP�KLJK��7KH�IODWQHVV�WROHUDQFH�IRU�WKH�HQGV�VKDOO
EH������PP�EXW�WKH�VXUIDFHV�VKDOO�QRW�EH�FRQYH[��7KH�SDUDOOHOLVP�WROHUDQFH�VKDOO�EH������PP��7KH�VTXDUHQHVV
WROHUDQFH�RI�WKH�F\OLQGHU��ZLWK�UHVSHFW�WR�RQH�HQG�DV�GDWXP�IDFH��VKDOO�EH������PP��7KH�URXQGQHVV�WROHUDQFH�RI�WKH
HQGV�RI�WKH�F\OLQGHU�VKDOO�EH������PP��DQG�WKH�ZKROH�F\OLQGHU�VKDOO�EH�ZLWKLQ�D�F\OLQGULFLW\�WROHUDQFH�RI������PP�
&HQWUH�KROHV�RI�PD[LPXP�VL]H����PP�GLDPHWHU�E\����PP�GHHS�DUH�SHUPLWWHG�LQ�WKH�HQGV�RI�WKH�F\OLQGHU�

7KH�FROXPQ�VKDOO�EH�JDXJHG�XVLQJ�PDWFKHG�WHPSHUDWXUH�FRPSHQVDWHG�HOHFWULFDO�UHVLVWDQFH�VWUDLQ�JDXJHV��)RXU
FRPSOHWH�EULGJHV��HDFK�FHQWUHG�DW�RQH�RI�WKH�HQGV�RI�D�SDLU�RI�RUWKRJRQDO�GLDPHWHUV�KDOI�ZD\�XS�WKH�F\OLQGHU��VKDOO
EH�XVHG��(DFK�EULGJH�VKDOO�FRQVLVW�RI�WZR�HOHPHQWV�PHDVXULQJ�D[LDO�VWUDLQ�DQG�WZR�PHDVXULQJ�FLUFXPIHUHQWLDO�VWUDLQ
DV�VKRZQ�LQ�)LJXUH�$����(DFK�EULGJH�VKDOO�EH�HOHFWULFDOO\�DQG�WKHUPDOO\�EDODQFHG�

7KH�FROXPQ�VKDOO�EH�VXSSRUWHG�LQ�D�FDUU\LQJ�ER[�E\�FLUFXPIHUHQWLDO�VKRXOGHUV�QHDU�WKH�HQGV�RI�WKH�F\OLQGHU��7KH
HGJH�RI�HDFK�VKRXOGHU�QHDUHVW�WKH�FHQWUH�RI�WKH�F\OLQGHU�VKDOO�EH�QRW�IXUWKHU�WKDQ����PP�IURP�WKH�QHDUHVW�HQG�RI
WKH�F\OLQGHU��9HUWLFDO�OLQHV�VKDOO�EH�LQVFULEHG�RQ�WKH�F\OLQGHU�ZDOOV�VR�WKDW�WKH\�DUH�YLVLEOH�RXWVLGH�WKH�FDUU\LQJ�FDVH
WR�LQGLFDWH�WKH�SRVLWLRQ�RI�WKH�FHQWUH�OLQHV�RI�WKH�EULGJHV��7KHVH�OLQHV�VKDOO�QRW�H[WHQG�IXUWKHU�WKDQ����PP�IURP�WKH
ORZHU�HQG�RI�WKH�F\OLQGHU�

7KH�FROXPQ�VKDOO�EH�XVHG�ZLWK�D�VZLWFK�DQG�EDODQFH�XQLW�ZKLFK�HQDEOHV�WKH�RXWSXWV�RI�HDFK�RI�WKH�IRXU�EULGJHV�WR
EH�EDODQFHG�LQ�WKH�XQIRUFHG�FRQGLWLRQ�DQG�WKH�EULGJH�RXWSXWV�WR�EH�VHOHFWHG�WKHUHDIWHU�E\�RSHUDWLRQ�RI�D�VZLWFK�

127(��$OWHUQDWLYHO\��VLPXOWDQHRXV�GLVSOD\�RI�WKH�IRXU�EULGJH�RXWSXWV�FDQ�EH�XVHG�LI�PHDQV�DUH�SURYLGHG�WR
HQDEOH�WKH�VHQVLWLYLW\�RI�WKH�IRXU�FKDQQHOV�WR�EH�FKHFNHG�DQG��LI�QHFHVVDU\��HTXDOL]HG�LPPHGLDWHO\�SULRU�WR
WDNLQJ�D�VHULHV�RI�UHDGLQJV�

7KH�VWUDLQ�JDXJHG�FROXPQ�VKDOO�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�GHGLFDWHG�VWUDLQ�PHDVXULQJ�HTXLSPHQW�

7KH�PD[LPXP�OLPLW�RI�HUURU�IRU�VWUDLQ�PHDVXULQJ�HTXLSPHQW�VKDOO�EH��������RU���PLFUR�VWUDLQ��ZKLFKHYHU�LV�JUHDWHU�

7KH�VWUDLQ�JDXJHG�FROXPQ�ZLWK�LWV�GHGLFDWHG�VWUDLQ�PHDVXULQJ�HTXLSPHQW�VKDOO�EH�FDOLEUDWHG�WR�QDWLRQDO�VWDQGDUGV
DW�OHDVW�HYHU\�WZR�\HDUV�

$����3URFHGXUH�IRU�YHULI\LQJ�WKH�VHOI�DOLJQPHQW�RI�WKH�XSSHU�PDFKLQH�SODWHQ�DQG�WKH�FRPSRQHQW
SDUWV�RI�WKH�PDFKLQH

/RFDWH� WKH� GHYLFH� FHQWUDOO\� RQ� WKH� ORZHU� PDFKLQH� SODWHQ� RU� D� ���� PP� VTXDUH� DX[LOLDU\� SODWHQ� DV� VKRZQ� LQ
)LJXUH�$����'HVLJQDWH�WKH�PLG�SRLQWV�RI�WKH�HGJHV�RI�WKH�SODWHQ��RU�DX[LOLDU\�SODWHQ��DV�$��%��&�DQG�'��DQG�WKH�IRXU
EULGJH�SRVLWLRQV�RQ�WKH�GHYLFH���������DQG���
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����/LQHV�LQGLFDWLQJ�FHQWUH�RI�EULGJHV

��������������)LJXUH�$�����*DXJLQJ�RI�GHYLFH ������������)LJXUH�$�����3RVLWLRQLQJ

0HDVXUH� WKH� GLVWDQFHV� IURP� WKH� FHQWUH� RI� HDFK� WRS� HGJH� RI� WKH� SRVLWLRQLQJ� SODWHQ� WR� WKH� QHDUHVW� SRLQW� RQ� WKH
ERWWRP� HGJH� RI� WKH� GHYLFH� DQG� DGMXVW� WKH� SRVLWLRQ� RI� WKH� GHYLFH� XQWLO� WKH� GLIIHUHQFHV� EHWZHHQ� SDLUV� RI
PHDVXUHPHQWV�IURP�RSSRVLWH�HGJHV�RI�WKH�SODWHQ�WR�WKH�GHYLFH�GR�QRW�H[FHHG������PP�

127(�� 7KLV� FDQ� EH� FRQYHQLHQWO\� DFKLHYHG� E\� ILWWLQJ� D� VWRS� WR� WKH� HGJH� RI� WKH� SODWHQ� DQG� SURYLGLQJ
DFFXUDWHO\�PDFKLQHG�VSDFHUV�WR�FHQWUDOL]H�WKH�GHYLFH��RU�E\�WKH�XVH�RI�D�MLJ�XQLTXH�WR�D�JLYHQ�GHYLFH�

2SHUDWH�WKH�PDFKLQH�WR�EULQJ�WKH�WRS�RI�WKH�GHYLFH�QR�FORVHU�WKDQ���PP�WR�WKH�XSSHU�PDFKLQH�SODWHQ�DQG�WLOW�WKH
XSSHU�PDFKLQH�SODWHQ�GRZQ�WRZDUGV�$�DERXW�D[LV�%'�HLWKHU�WR�LWV�IXOOHVW�H[WHQW�RU�XQWLO�LW�WRXFKHV�WKH�GHYLFH��*HQWO\
UHOHDVH� WKH� XSSHU�PDFKLQH� SODWHQ� DQG� RSHUDWH� WKH�PDFKLQH� VR� WKDW� WKH� XSSHU�PDFKLQH� SODWHQ� DOLJQV� ZLWK� WKH
GHYLFH��,QFUHDVH�VPRRWKO\�WKH�LQGLFDWHG�IRUFH�RQWR�WKH�GHYLFH�XS�WR�D�QRPLQDO�YDOXH�RI�DW�OHDVW�����N1��+ROG�WKH
IRUFH�FRQVWDQW�DQG�UHDG�WKH�RXWSXWV�RI�WKH�IRXU�EULGJHV��,I�WKH�IRUFH�H[FHHGV�����N1�EXW�GRHV�QRW�H[FHHG�����N1
EHIRUH�LW�FDQ�EH�KHOG�FRQVWDQW��GR�QRW�UHGXFH�LW�EHIRUH�WDNLQJ�WKH�UHDGLQJV��,I�WKH�IRUFH�H[FHHGV�����N1�UHVWDUW�WKH
WHVW�

8VH� WKH�PHDQ�HP�RI� WKH� IRXU�EULGJH�RXWSXWV�H���H���H��DQG�H�� WR�FDOFXODWH� WKH�VWUDLQ� UDWLR� �HQ� ��HP��HP� IRU�HDFK
EULGJH��ZKHUH�HQ�LV�WKH�VWUDLQ�DW�WKH�EULGJH�SRVLWLRQ�XQGHU�FRQVLGHUDWLRQ�

5HSHDW�WKH�WHVW��ILUVWO\�ZLWK�WKH�XSSHU�PDFKLQH�SODWHQ�WLOWHG�GRZQ�WRZDUGV�&�DERXW�DQ�D[LV�%'��VHFRQGO\�ZLWK�WKH
XSSHU�PDFKLQH�SODWHQ� WLOWHG�GRZQ� WRZDUGV�%�DERXW�DQ�D[LV�$&��DQG� WKLUGO\�ZLWK� WKH�XSSHU�PDFKLQH�SODWHQ� WLOWHG
GRZQ�WRZDUGV�'�DERXW�DQ�D[LV�$&�

,I�WKH�GHYLFH�LV�FRUUHFWO\�PDFKLQHG�DQG�JDXJHG��WKH�VHQVLWLYLW\�RI�WKH�IRXU�EULGJHV�ZLOO�EH�HTXDO��+RZHYHU��LI�WKLV�LV�LQ
GRXEW��UHSHDW�WKH�UHDGLQJV��ILUVW�ZLWK�EULGJH���DGMDFHQW�WR�%��WKHQ�ZLWK�EULGJH���DGMDFHQW�WR�&�DQG�ILQDOO\�ZLWK�EULGJH
��DGMDFHQW�WR�'��VHH�)LJXUH�$����

7KH�UHDGLQJV�VR�REWDLQHG�� WRJHWKHU�ZLWK� WKRVH�REWDLQHG�ZLWK�EULGJH���RSSRVLWH�$��VKDOO�EH�PHDQHG� WR�HOLPLQDWH
GLIIHUHQFHV�LQ�EULGJH�VHQVLWLYLW\�RQ�WKH�GHYLFH��7KLV�VKDOO�EH�GRQH�IRU�WKH�UHDGLQJV�RQ�DOO�IRXU�EULGJHV�

$�����6HOI�DOLJQPHQW�RI�WKH�XSSHU�PDFKLQH�SODWHQ

2EWDLQ� WKH�VWUDLQ�UDWLRV�DW�����N1�IRU� WKH� IRXU�GLIIHUHQW�GLUHFWLRQV�RI� LQLWLDO�SODWHQ� WLOW�DQG�FRPSDUH� WKHP�ZLWK� WKH
UHTXLUHPHQWV�VHW�RXW�LQ�7DEOH���
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$����$OLJQPHQW�RI�WKH�FRPSRQHQW�SDUWV�RI�WKH�PDFKLQH

,I�WKH�VHOI�DOLJQPHQW�LV�FRUUHFW��VHH�$�����FDOFXODWH�WKH�PHDQ�VWUDLQ�UDWLRV�IRU�HDFK�RI�WKH�IRXU�EULGJHV�DQG�FRPSDUH
WKHP�ZLWK�WKH�UHTXLUHPHQWV�VHW�RXW�LQ�7DEOH���

$����3URFHGXUH�IRU�YHULI\LQJ�UHVWUDLQW�RQ�PRYHPHQW�RI�WKH�XSSHU�SODWHQ

,I�WKH�VHOI�DOLJQPHQW�DQG�DOLJQPHQW�DUH�FRUUHFW��VHH�$���DQG�$����GLVSODFH�WKH�GHYLFH�E\������������PP�IURP�WKH
FHQWUDO�SRVLWLRQ�DORQJ�$&�WRZDUGV�$��:LWKRXW�IXUWKHU�DGMXVWPHQW�RI�WKH�XSSHU�PDFKLQH�SODWHQ��RSHUDWH�WKH�PDFKLQH
WR�EULQJ� WKH�GHYLFH� LQWR�FRQWDFW�ZLWK� LW� DQG�DSSO\� WKH� IRUFH�VPRRWKO\��5HFRUG� WKH�RXWSXWV�RI� WKH� IRXU�EULGJHV�DW
QRPLQDO�IRUFHV�RI�����N1�DQG�������N1��,I�WKH�PDFKLQH�FDSDFLW\�LV�OHVV�WKDQ�������N1��WDNH�UHDGLQJV�DW�����N1�DQG
DW�PD[LPXP�FDSDFLW\��7DNH�FDUH�WR�HQVXUH�WKDW�WKH�RXWSXW�RI�HDFK�RI�WKH�IRXU�EULGJHV�LV�UHDG�ZKLOH�WKH�IRUFH�LV�KHOG
FRQVWDQW��,I�HLWKHU�QRPLQDO�IRUFH�LV�H[FHHGHG��EXW�E\������RU�OHVV��EHIRUH�LW�FDQ�EH�KHOG�FRQVWDQW�GR�QRW�UHGXFH�LW
EHIRUH�WDNLQJ�WKH�UHDGLQJV��,I�HLWKHU�QRPLQDO�IRUFH�LV�H[FHHGHG�E\�PRUH�WKDQ�������UHVWDUW�WKH�WHVW�

5HSHDW�WKHVH�UHDGLQJV�ZLWK�WKH�GHYLFH�GLVSODFHG������������PP�IURP�WKH�FHQWUDO�SRVLWLRQ��ILUVWO\�DORQJ�$&�WRZDUGV
&��VHFRQGO\�DORQJ�%'�WRZDUGV�%�DQG�WKLUGO\�DORQJ�%'�WRZDUGV�'��/HW�U�UHSUHVHQW�D�VWUDLQ�UDWLR��8VH�VXEVFULSWV������
��DQG���WR�GHQRWH�WKH�SRVLWLRQV�RI�WKH�EULGJHV�RQ�WKH�VWUDLQ�F\OLQGHU��DV�LQ�)LJXUH�����DQG�XVH�VXEVFULSWV�D��E��F�DQG
G�WR�GHQRWH�GLVSODFHPHQW�RI�WKH�F\OLQGHU�WRZDUGV�$��%��&�DQG�'��VR�WKDW��IRU�H[DPSOH��U�D�GHQRWHV�WKH�VWUDLQ�UDWLR�IRU
EULGJH�QXPEHU���ZKHQ�WKH�F\OLQGHU�LV�GLVSODFHG���PP�WRZDUGV�$�

)RU�HDFK�IRUFH��FDOFXODWH�WKH�FKDQJH�LQ�VWUDLQ�UDWLR�SHU�PLOOLPHWUH�RIIVHW�IRU�GLVSODFHPHQW�DORQJ�$&�DV�

�$���

DQG�FDOFXODWH�WKH�FKDQJH�LQ�VWUDLQ�UDWLR�SHU�PLOOLPHWUH�RIIVHW�IRU�GLVSODFHPHQW�DORQJ�%'�DV�

( ) ( )
��

�E�E�G�G UUUU ---
�$���

$����6DIHW\�UHTXLUHPHQWV

:KHQ� XVLQJ� WKH� GHYLFH�� SDUWLFXODUO\� ZKHQ� LW� LV� DW� DQ� HFFHQWULF� VHWWLQJ�� FDUH� VKDOO� EH� WDNHQ� WR� HQVXUH� WKDW� WKH
LQGLFDWHG�IRUFH�GRHV�QRW�H[FHHG�WKH�VSHFLILHG�YDOXH�RI�WKH�GHYLFH�

7KH�GHYLFH�VKDOO�EH�FOHDUO\�PDUNHG�LQGLFDWLQJ�WKH�µPD[LPXP�SHUPLWWHG�IRUFH�ZKHQ�DSSOLHG�FHQWUDOO\¶�

127(��,I�WKH�GHYLFH�LV�RYHUORDGHG�LQ�DQ�HFFHQWULF�SRVLWLRQ��WKHUH�LV�D�GDQJHU�WKDW�WKH�KRUL]RQWDO�PRWLYH�
IRUFHV�UHVXOWLQJ�IURP�D�RQH�VLGH�FRPSUHVVLRQ�RI�WKH�GHYLFH�FDQ�H[FHHG�WKH�UHWDLQLQJ�IULFWLRQ�IRUFHV�
EHWZHHQ�WKH�FRPSUHVVLRQ�VXUIDFHV�RI�WKH�WHVWLQJ�PDFKLQH�DQG�WKRVH�RI�WKH�GHYLFH��ZKLFK�ZRXOG�FDXVH�
WKH�GHYLFH�WR�EH�SURMHFWHG�YLROHQWO\�IURP�WKH�WHVWLQJ�]RQH�

( ) ( )
��

�D�D�F�F UUUU ---
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$11(;�%��QRUPDWLYH�

)25&(�&$/,%5$7,21�352&('85(6

%�����*HQHUDO

%������7KH�IRUFHV�DSSOLHG�E\�XQLD[LDO�PDWHULDOV�WHVWLQJ�PDFKLQHV�VKDOO�EH�FDOLEUDWHG�DFFRUGLQJ�WR�WKH�SURFHGXUHV
GHVFULEHG�WR�DOORZ�D�FDWHJRUL]DWLRQ�IRU�UHSHDWDELOLW\�DQG�HUURU�RI�IRUFH��7R�HQVXUH�WKDW�WKH�FODVV�LV�FRQVLVWHQW�ZLWK
WKH�UHVROXWLRQ�RI�WKH�IRUFH�LQGLFDWLRQ��D�ORZHU�OLPLW�RI�FDOLEUDWLRQ�VKDOO�EH�GHWHUPLQHG�

%������5HVROXWLRQ��VHH�7DEOH���

%��������$QDORJXH�VFDOH

7KH� ZLGWK� RI� WKH� JUDGXDWLRQ� PDUNV� GHILQLQJ� WKH� VPDOOHVW� VFDOH� LQWHUYDO� RQ� WKH� VFDOH� VKDOO� EH� XQLIRUP� DQG
DSSUR[LPDWHO\�HTXDO�WR�WKH�ZLGWK�RI�WKH�SRLQWHU��,I�WKH�IRUFH�LQGLFDWLRQ�LV�PDGH�E\�PHDQV�RI�D�FKDUW�UHFRUGHU��WKH
ZLGWK�RI�WKH�OLQHV�GHILQLQJ�WKH�VPDOOHVW�VFDOH�LQWHUYDO�RQ�WKH�FKDUW�VKRXOG�EH�XQLIRUP�DQG�DSSUR[LPDWHO\�HTXDO�WR�WKH
ZLGWK�RI�WKH�WUDFH�

127(��7KH�ZLGWK�RI�D�JUDGXDWLRQ�PDUN�VKRXOG�QRW�H[FHHG�WKH�UHVROXWLRQ�DOORZDEOH�IRU�D�FRQVLGHUHG�VFDOH�

$�VFDOH�LQWHUYDO�VKDOO�EH�VXEGLYLGHG�E\�HVWLPDWLRQ�WR�GHWHUPLQH�WKH�UHVROXWLRQ��U��DV�IROORZV�

D� ZKHQ�WKH�VFDOH�LQWHUYDO�LV�DW�OHDVW�����PP�ZLGH��WKH�UHVROXWLRQ�LV�RQH�WHQWK�RI�D�VFDOH�LQWHUYDO�

E�� ZKHQ�WKH�VFDOH�LQWHUYDO�LV�DW�OHDVW������PP�ZLGH�DQG�OHVV�WKDQ�����PP�ZLGH�WKH�UHVROXWLRQ�LV�RQH�ILIWK�RI�D�VFDOH
LQWHUYDO�

F� ZKHQ�WKH�VFDOH�LQWHUYDO�LV�OHVV�WKDQ������PP�ZLGH��WKH�UHVROXWLRQ�LV�RQH�KDOI�RI�D�VFDOH�LQWHUYDO�

7KH�UHVROXWLRQ�VKDOO�EH�H[SUHVVHG�LQ�XQLWV�RI�IRUFH�

,I� WKH� IRUFH� LQGLFDWLRQ� LV�E\�PHDQV�RI�D�FKDUW� UHFRUG�� WKH�QRPLQDO�ZLGWK�DQG� WKH�JUDGXDWLRQ� LQWHUYDO�RI� WKH�FKDUW
SDSHU�XVHG�VKDOO�EH�UHFRUGHG��7KH�JUDGLQJ�RI�WKH�PDFKLQH�LV�DSSOLFDEOH�RQO\�ZKHQ�FKDUW�SDSHU�RI�WKH�VDPH�W\SH�LV
XVHG��,I�WKHUH�LV�QR�IDFLOLW\�IRU�JHQHUDWLQJ�DQ�HOHFWULFDO�FDOLEUDWLRQ�LQSXW�WR�D�FKDUW�UHFRUGHU�VR�WKDW�VPDOO�FKDQJHV�LQ
WKH�ZLGWK�RI�WKH�FKDUW�SDSHU�PD\�EH�DFFRPPRGDWHG��WKHQ�WKH�RYHUDOO�ZLGWK�RI�WKH�FKDUW�XVHG�GXULQJ�WKH�FDOLEUDWLRQ
VKDOO�EH�PHDVXUHG� WR�DQ�DFFXUDF\�HTXLYDOHQW� WR� WKH� UHVROXWLRQ�DQG�VKDOO�EH� UHFRUGHG��7KH�ZLGWK�RI�FKDUW�SDSHU
VXEVHTXHQWO\�XVHG�VKDOO�EH�ZLWKLQ���U�RI�WKLV�ZLGWK�

%��������'LJLWDO�VFDOH

7KH�UHVROXWLRQ�VKDOO�EH�GHWHUPLQHG�ZKHQ�WKHUH�LV�QR�IRUFH�DSSOLHG�E\�WKH�PDWHULDOV�WHVWLQJ�PDFKLQH�DQG�VKDOO�EH
HTXDO� WR�RQH�KDOI�RI� WKH� UDQJH�RI� IOXFWXDWLRQ�RQ� WKH�GLJLWDO� UHDG�RXW�EXW�VKDOO�EH�QRW� OHVV� WKDQ�RQH� LQFUHPHQW�RI
FRXQW�

7KH�UHVROXWLRQ�VKDOO�EH�H[SUHVVHG�LQ�XQLWV�RI�IRUFH�

%������&DOLEUDWLRQ

&DOLEUDWLRQ�VKDOO�EH�FDUULHG�RXW�IRU�HDFK�IRUFH�PHDVXULQJ�V\VWHP�IRU�ZKLFK�D�FODVV�LV�VRXJKW�

%������/RZHU�OLPLW�RI�FDOLEUDWLRQ

&DOLEUDWLRQ�VKDOO�QRW�EH�SHUIRUPHG�EHORZ�WKH�ORZHU�OLPLW�)Y�RQ�DQ\�IRUFH�PHDVXULQJ�V\VWHP�GHWHUPLQHG�DV�IROORZV�

)Y� �D� �U
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ZKHUH�

D� KDV�WKH�IROORZLQJ�YDOXHV� �����IRU�FODVV���PDFKLQH�
�����IRU�FODVV���PDFKLQH�
�����IRU�FODVV���PDFKLQH�

U� LV�WKH�UHVROXWLRQ�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�%�����

127(��&DOLEUDWLRQ�VKRXOG�QRW�EH�VWDUWHG�XQOHVV�WKH�WHVWLQJ�PDFKLQH�LV�LQ�JRRG�ZRUNLQJ�RUGHU�

%�����&DOLEUDWLRQ�HTXLSPHQW

7KH�IRUFH�FDOLEUDWLRQ�HTXLSPHQW�VKDOO�FRQIRUP�WR�(1���������ZKHQ�FDOLEUDWHG�LQ�WKH�LQFUHDVLQJ�ORDG�PRGH��7KH
UHTXLUHPHQW�LQ�(1���������IRU�FDOLEUDWLRQ�LQ�GHFUHDVLQJ�ORDG�PRGH�LV�QRW�DSSOLFDEOH�WR�IRUFH�YHULILFDWLRQ�HTXLSPHQW
XVHG� IRU� WKH� YHULILFDWLRQ� RI� FRPSUHVVLRQ� WHVWLQJ� PDFKLQHV� VSHFLILHG� LQ� WKLV� VWDQGDUG�� 7KH� FODVV� RI� WKH� IRUFH
FDOLEUDWLRQ�HTXLSPHQW�VKDOO�EH�HTXDO�RU�VXSHULRU�WR�WKH�SURSRVHG�FODVV�RI�WKH�PDFKLQH�WR�EH�YHULILHG�

7KH�FDOLEUDWLRQ�HTXLSPHQW�VKDOO�EH�FDOLEUDWHG�WR�QDWLRQDO�VWDQGDUGV�DW�OHDVW�HYHU\�WZR�\HDUV�

%�����3UHOLPLQDU\�SURFHGXUH

%������$OLJQPHQW

7KH�FDOLEUDWLRQ�HTXLSPHQW�VKDOO�EH�PRXQWHG�LQ�WKH�PDFKLQH�VR�WKDW�WKH�IRUFHV�DUH�DSSOLHG�DORQJ�WKH�ORDGLQJ�D[LV�RI
WKH�PDFKLQH�

%������7HPSHUDWXUH�FRPSHQVDWLRQ

6XIILFLHQW�WLPH�VKDOO�EH�DOORZHG�IRU�WKH�FDOLEUDWLRQ�HTXLSPHQW�WR�DWWDLQ�D�VWDEOH�WHPSHUDWXUH��7KH�WHPSHUDWXUH�DW�WKH
EHJLQQLQJ�DQG�HQG�RI� WKH�DSSOLFDWLRQ�RI�HDFK�VHULHV�RI� IRUFHV�VKDOO�EH�UHFRUGHG��:KHUH�QHFHVVDU\�� WHPSHUDWXUH
FRUUHFWLRQV�VKDOO�EH�DSSOLHG�WR�WKH�GHIOHFWLRQV�RI�SURYLQJ�GHYLFHV�

%������0DFKLQH�FRQGLWLRQLQJ

7KH�PDWHULDOV�WHVWLQJ�PDFKLQH�DQG�FDOLEUDWLRQ�HTXLSPHQW�VKDOO�EH�H[HUFLVHG�WKUHH�WLPHV�EHWZHHQ�]HUR�IRUFH�DQG
WKH�PD[LPXP�IRUFH�WR�EH�PHDVXUHG��7KH�PDFKLQH
V�IRUFH�LQGLFDWRU�VKDOO�WKHQ�EH�UHVHW�WR�]HUR�

$� VSKHULFDO� VHDWHG� SODWHQ� VDWLVI\LQJ� WKH� UHTXLUHPHQWV� RI� DQQH[� $� VKDOO� EH� GHHPHG� WR� SURYLGH� WKH� QHFHVVDU\
DOLJQPHQW�RI�PDFKLQH�SODWHQV�DQG�SURYLQJ�GHYLFHV��QR�DGGLWLRQDO��DX[LOLDU\�DOLJQPHQW�SURYLVLRQ�VKRXOG�EH�UHTXLUHG�

%�����&DOLEUDWLRQ�SURFHGXUH

%������0HWKRG

2QH�RI�WKH�IROORZLQJ�FDOLEUDWLRQ�PHWKRGV�VKDOO�EH�XVHG�

D� 7UXH�IRUFH
7KH�PDFKLQH�VKDOO�EH�RSHUDWHG�WR�EDODQFH�D�JLYHQ�WUXH�IRUFH�DV�GHWHUPLQHG�E\�WKH�FDOLEUDWLRQ�HTXLSPHQW��7KH
PDFKLQH
V�LQGLFDWHG�IRUFH�VKDOO�WKHQ�EH�UHFRUGHG�

E� ,QGLFDWHG�IRUFH
7KH�PDFKLQH�VKDOO�EH�RSHUDWHG�WR�DSSO\�D�JLYHQ�LQGLFDWHG�IRUFH�DQG�WKH�WUXH�IRUFH�PHDVXUHG�E\�WKH�FDOLEUDWLRQ
HTXLSPHQW�UHFRUGHG�
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%������6HOHFWLRQ�RI�WHVW�IRUFHV

%��������*HQHUDO

7KH� WRWDO�QXPEHU�RI� IRUFHV� UHTXLUHG� WR�FDOLEUDWH�D�PDWHULDOV� WHVWLQJ�PDFKLQH�GHSHQGV�RQ� WKH�QXPEHU�RI� UDQJHV
RYHU�ZKLFK� WKH�PDFKLQH� LV�FRQVWUXFWHG� WR�RSHUDWH�� WKH�DSSURSULDWH�QXPEHU�RI� IRUFHV�JLYHQ� LQ�%������� WR�%������
VKDOO�EH�XVHG�

%��������6LQJOH�UDQJH�PDWHULDOV�WHVWLQJ�PDFKLQHV

$�VHULHV�RI�DW�OHDVW�ILYH�DSSUR[LPDWHO\�HTXL�VSDFHG�IRUFHV��XSZDUGV�IURP������RI�WKH�VFDOH�PD[LPXP�RU�WKH�ORZHU
OLPLW�RI�FDOLEUDWLRQ��ZKLFKHYHU�LV�JUHDWHU��VKDOO�EH�XVHG�

:KHQ�WKH�ORZHU�OLPLW�RI�FDOLEUDWLRQ�LV�EHORZ������RI�WKH�VFDOH�PD[LPXP��DGGLWLRQDO�IRUFHV�PD\�EH�DSSOLHG�EHORZ
�����RI�WKH�VFDOH�PD[LPXP�GRZQ�WR�DQG�LQFOXGLQJ�WKH�ORZHU�OLPLW�RI�FDOLEUDWLRQ��:RUNLQJ�GRZQZDUGV�IURP������RI
WKH�VFDOH�PD[LPXP��FRQVHFXWLYH�IRUFHV�VKDOO�QRW�GLIIHU�E\�PRUH�WKDQ�����RI�WKH�VFDOH�PD[LPXP�

%��������0XOWL�UDQJH�PDWHULDOV�WHVWLQJ�PDFKLQHV

(DFK�UDQJH�VKDOO�EH�YHULILHG�DV�GHVFULEHG�LQ�%�������

%��������Materials testing machines with auto ranging digital indicators

$�VHULHV�RI�DW� OHDVW� ILYH�DSSUR[LPDWHO\�HTXL�VSDFHG� IRUFHV��XSZDUGV� IURP������RI� WKH�PD[LPXP�UHDGLQJ�RI� WKH
GLJLWDO� LQGLFDWRU� VKDOO� EH� DSSOLHG��$W� OHDVW� RQH� DGGLWLRQDO� IRUFH� IRU� HDFK� ���� RI� WKH�PD[LPXP� UHDGLQJ�� ZRUNLQJ
GRZQZDUGV�IURP�WKH������SRLQW�WR�WKH�ORZHU�OLPLW�RI�FDOLEUDWLRQ��VHH�%���������VKDOO�EH�DSSOLHG��$W�OHDVW�WZR�IRUFHV
VKDOO�EH�YHULILHG�RQ�HDFK�SDUW�RI�WKH�UDQJH�ZKHUH�WKH�LQFUHPHQW�RI�FRXQW�GRHV�QRW�FKDQJH�

%������$SSOLFDWLRQ�RI�WHVW�IRUFHV

%������  Procedure

)RU�HDFK�UDQJH��WKH�VHULHV�RI�IRUFHV�LQ�DVFHQGLQJ�RUGHU�VKDOO�EH�DSSOLHG�DQG�HDFK�VHULHV�UHSHDWHG�WR�JLYH�WKUHH
VHULHV�RI�VXFK�IRUFHV��7KH�IRUFH�VKDOO�EH�FRPSOHWHO\�UHPRYHG�DIWHU�HDFK�VHULHV�RI�DSSOLFDWLRQV��7KH�]HUR�UHDGLQJ
VKDOO�EH�UHFRUGHG�QRW�OHVV�WKDQ����V�DQG�QRW�PRUH�WKDQ���PLQ�DIWHU�UHPRYLQJ�WKH�IRUFH�

7KH� UHDGLQJ� RI� WKH� IRUFH� LQGLFDWRU� VKDOO� EH� ]HURHG� DIWHU� UHPRYLQJ� WKH� IRUFH� ZLWK� WKH� PDFKLQH� LQ� WKH� VDPH
PHFKDQLFDO�FRQGLWLRQ��DV�LW�ZDV�LQ�EHIRUH�DSSO\LQJ�WKH�VHULHV�RI�IRUFHV�

,I� QHFHVVDU\�� WKH� IRUFH� LQGLFDWRU� VKDOO� EH� UHVHW� WR� ]HUR�DW� WKH� FRPPHQFHPHQW�RI� HDFK�VHULHV�RI� UHDGLQJV�EXW� D
FRUUHFWLRQ�WR�UHDGLQJV�DOUHDG\�WDNHQ�VKDOO�QRW�EH�DSSOLHG�

127(�� ,Q� VRPH� WHVWLQJ� PDFKLQHV� GLIILFXOW\� FDQ� EH� H[SHULHQFHG� LQ� PDLQWDLQLQJ� D� VWHDG\� IRUFH�� LQ� VXFK
FLUFXPVWDQFHV�PHDVXUHPHQWV�FDQ�WKHQ�EH�PDGH�XQGHU�FRQGLWLRQV�RI�VORZO\�LQFUHDVLQJ�IRUFH�

%��������0D[LPXP�UHDGLQJ�IDFLOLW\

:KHQ� WKH� IRUFH� LQGLFDWRU� LV� ILWWHG�ZLWK�D�PD[LPXP�UHDGLQJ� IDFLOLW\�ZKLFK� FRXOG� LQWURGXFH� IULFWLRQ�� H�J�� D� SRLQWHU�
DUUHVWLQJ�PHFKDQLVP�RU�VODYH�SRLQWHU��RQH�RI�WKH�VHULHV�RI�IRUFHV�ZLWK�WKH�IDFLOLW\�LQ�RSHUDWLRQ�IRU�HDFK�UDQJH�RI�WKH
PDFKLQH�VKDOO�EH�DSSOLHG��7KH�UHDGLQJ�RI�WKH�IRUFH�LQGLFDWRU�VKDOO�EH�]HURHG�ZLWK�WKH�IDFLOLW\�GLVHQJDJHG�

%��������)RUFH�LQGLFDWLRQ�E\�K\GUDXOLF�SUHVVXUH

)RU� PDFKLQHV� HPSOR\LQJ� D� K\GUDXOLF� UDP� DQG� D� PHWKRG� RI� IRUFH� PHDVXUHPHQW� GHULYHG� IURP� WKH� K\GUDXOLF
SUHVVXUH�� WKH�VHULHV�RI� IRUFHV�VKDOO�EH�DSSOLHG� WKUHH� WLPHV�ZLWK� WKH� UDP��ZKHUH�SRVVLEOH�� LQ� WKH�QRUPDO�ZRUNLQJ
SRVLWLRQ�
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%����&DOFXODWLRQ�RI�UHVXOWV

$W� HDFK� QRPLQDO� IRUFH�� WKH� UHSHDWDELOLW\� DQG� HUURU� IURP� WKH� UHVXOWV� RI� DOO� WKH� DSSOLFDWLRQV� RI� IRUFHV� VKDOO� EH
FDOFXODWHG�DQG�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�QRPLQDO�IRUFH�

7KH� HUURU� RI� ]HUR� IRUFH� IRU� HDFK� VHULHV� RI� IRUFHV� VKDOO� EH� FDOFXODWHG� DQG� H[SUHVVHG� DV� D� SHUFHQWDJH� RI� WKH
PD[LPXP�IRUFH�RI�WKH�PDFKLQH�UDQJH�

7KH�IRUFHV�LQGLFDWHG�E\�WKH�PDWHULDOV�WHVWLQJ�PDFKLQH�VKDOO�QRW�EH�FRUUHFWHG�IRU�WKH�HUURU�RI�]HUR�IRUFH�

%����&ODVVHV

%������6LQJOH�UDQJH�PDFKLQHV

$W�OHDVW�ILYH�FRQVHFXWLYH�IRUFHV��IURP�WKH�PD[LPXP�WR�EH�YHULILHG�GRZQZDUGV��VKDOO�QRW�H[FHHG�WKH�YDOXHV�JLYHQ�LQ
7DEOH���IRU�D�VSHFLILF�FODVV�

7KH�FODVV�VKDOO�FHDVH�WR�DSSO\�EHORZ�WKH�ODVW�IRUFH�WKDW�FRQIRUPV�WR�WKHVH�UHTXLUHPHQWV�

,W�LV�SRVVLEOH�IRU�D�UDQJH�WR�EH�JLYHQ�PRUH�WKDQ�RQH�FODVV��EXW�IRU�HDFK�VXFK�FDWHJRU\��DOO�IRUFHV�IURP�WKH�PD[LPXP
GRZQZDUGV�VKDOO�EH�FRQVLGHUHG��7KXV�D�PRUH�H[DFWLQJ�FODVV�VKDOO�QRW�EH�LQWURGXFHG�WR�FRYHU�VRPH�LQWHUPHGLDWH
SDUW�RI�WKH�UDQJH�

%������0XOWL�UDQJH�PDFKLQHV

(DFK�UDQJH�VKDOO�EH�D�FDWHJRU\�DFFRUGLQJ�WR�%�����

127(��7KH�UHVROXWLRQ�DQG�KHQFH�WKH�ORZHU�OLPLW�RI�FDOLEUDWLRQ�FDQ�FKDQJH�ZKHQ�D�QHZ�UDQJH�LV�VHOHFWHG�

$�PDFKLQH�ZLWK�DQ�DXWR�UDQJLQJ�GLJLWDO� LQGLFDWRU� �L�H��DQ� LQGLFDWRU�ZKHUH� WKH� LQFUHPHQW�RI�FRXQW�RI� WKH� LQGLFDWHG
IRUFH�FKDQJHV�DXWRPDWLFDOO\�DW�JLYHQ�SRLQWV�EHWZHHQ�]HUR�DQG�WKH�PD[LPXP�UHDGLQJ��VKDOO�EH�FDWHJRUL]HG�DV�D
VLQJOH�UDQJH�PDFKLQH�DV�GHVFULEHG�LQ�%������+RZHYHU��D�FODVV�FDQ�RQO\�DSSO\�LI��WKURXJKRXW�WKH�UDQJH�FDWHJRU\��WKH
UDWLR�RI�WKH�LQGLFDWHG�IRUFH�WR�WKH�LQFUHPHQW�RI�FRXQW�DW�WKDW�IRUFH�LV�QRW�OHVV�WKDQ�WKH�IROORZLQJ�YDOXHV�

�����IRU�FODVV���PDFKLQH�
�����IRU�FODVV���PDFKLQH�
�����IRU�FODVV���PDFKLQH�

%������&ODVV�FHUWLILFDWH

:KHQ�D�PDWHULDOV�WHVWLQJ�PDFKLQH�KDV�EHHQ�FDWHJRUL]HG�DQG�FDOLEUDWHG�LQ�DFFRUGDQFH�ZLWK�WKLV�DQQH[��D�FHUWLILFDWH
VKDOO�EH�LVVXHG�VWDWLQJ�WKH�IROORZLQJ�

D� WKH�LGHQWLW\�DQG�ORFDWLRQ�RI�WKH�PDWHULDOV�WHVWLQJ�PDFKLQH�DQG�WKH�GDWH�RI�FDOLEUDWLRQ�
E� WKH�UHVROXWLRQ��FODVV��PRGH�DQG�UDQJH�RI�IRUFHV�RQ�HDFK�IRUFH�PHDVXULQJ�V\VWHP�FDOLEUDWHG�
F� ZKHUH�DSSURSULDWH��DQ\�IRUFH�PHDVXULQJ�V\VWHPV�WKDW�ZHUH�QRW�FDOLEUDWHG�
G� WKH�PHWKRG�RI�FDOLEUDWLRQ�XVHG�DQG�WKH� LGHQWLW\��FODVV�DQG�GDWH�RI� WKH�FHUWLILFDWH�RI�JUDGLQJ�RI� WKH�FDOLEUDWLRQ

HTXLSPHQW�XVHG�
H� ZKHWKHU�RU�QRW�D�PD[LPXP�UHDGLQJ�IDFLOLW\�ZDV�XVHG�
I� WKH�DYHUDJH�WHPSHUDWXUH�RI�WKH�FDOLEUDWLRQ�HTXLSPHQW�DW�WKH�WLPH�RI�FDOLEUDWLRQ�
J� ZKHUH�DSSURSULDWH�� WKH� W\SH�RI�FKDUW�SDSHU�XVHG�GXULQJ� WKH�FDOLEUDWLRQ�DQG�DQ�DFFXUDWH�PHDVXUHPHQW�RI� WKH

ZLGWK�RI�WKH�SDSHU�
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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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