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&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG Y

6HFWLRQ �� *HQHUDO
��� 6FRSH �
��� 5HIHUHQFHV �
��� 'HILQLWLRQV �
��� 6\PEROV �

6HFWLRQ �� 'HVLJQ REMHFWLYHV DQG JHQHUDO UHFRPPHQGDWLRQV
��� %DVLV RI GHVLJQ �
��� 6WUXFWXUDO GHVLJQ �
��� ,QVSHFWLRQ RI FRQVWUXFWLRQ �
��� /RDGV DQG PDWHULDO SURSHUWLHV �
��� $QDO\VLV ��
��� 'HVLJQ EDVHG RQ WHVWV ��

6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� UHLQIRUFHG FRQFUHWH
��� 'HVLJQ EDVLV DQG VWUHQJWK RI PDWHULDOV ��
��� 6WUXFWXUHV DQG VWUXFWXUDO IUDPHV ��
��� &RQFUHWH FRYHU WR UHLQIRUFHPHQW ��
��� %HDPV ��
��� 6ROLG VODEV VXSSRUWHG E\ EHDPV RU ZDOOV ��
��� 5LEEHG VODEV �ZLWK VROLG RU KROORZ EORFNV RU YRLGV� ��
��� )ODW VODEV ��
��� &ROXPQV ��
��� :DOOV ��
���� 6WDLUFDVHV ��
���� %DVHV ��
���� &RQVLGHUDWLRQV DIIHFWLQJ GHVLJQ GHWDLOV ��

6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� SUHVWUHVVHG FRQFUHWH
��� 'HVLJQ EDVLV ��
��� 6WUXFWXUHV DQG VWUXFWXUDO IUDPHV ���
��� %HDPV ���
��� 6ODEV ���
��� &ROXPQV ���
��� 7HQVLRQ PHPEHUV ���
��� 3UHVWUHVVLQJ ���
��� /RVV RI SUHVWUHVV� RWKHU WKDQ IULFWLRQ ORVVHV ���
��� /RVV RI SUHVWUHVV GXH WR IULFWLRQ ���
���� 7UDQVPLVVLRQ OHQJWKV LQ SUH�WHQVLRQHG PHPEHUV ���
���� (QG EORFNV LQ SRVW�WHQVLRQHG PHPEHUV ���
���� &RQVLGHUDWLRQV DIIHFWLQJ GHVLJQ GHWDLOV ���

6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� SUHFDVW DQG FRPSRVLWH FRQVWUXFWLRQ
��� 'HVLJQ EDVLV DQG VWDELOLW\ SURYLVLRQV ���
��� 3UHFDVW FRQFUHWH FRQVWUXFWLRQ ���
��� 6WUXFWXUDO FRQQHFWLRQV EHWZHHQ SUHFDVW XQLWV ���
��� &RPSRVLWH FRQFUHWH FRQVWUXFWLRQ ���

6HFWLRQ �� &RQFUHWH� PDWHULDOV� VSHFLILFDWLRQ DQG FRQVWUXFWLRQ
��� 0DWHULDOV DQG VSHFLILFDWLRQ ���

© BSI 2007



%6 �����������

LL

��� &RQFUHWH FRQVWUXFWLRQ ���

6HFWLRQ �� 6SHFLILFDWLRQ DQG ZRUNPDQVKLS� UHLQIRUFHPHQW
��� *HQHUDO ���
��� &XWWLQJ DQG EHQGLQJ ���
��� )L[LQJ ���
��� 6XUIDFH FRQGLWLRQ ���
��� /DSV DQG MRLQWV ���
��� :HOGLQJ ���

6HFWLRQ �� 6SHFLILFDWLRQ DQG ZRUNPDQVKLS� SUHVWUHVVLQJ WHQGRQV
��� *HQHUDO ���
��� +DQGOLQJ DQG VWRUDJH ���
��� 6XUIDFH FRQGLWLRQ ���
��� 6WUDLJKWQHVV ���
��� &XWWLQJ ���
��� 3RVLWLRQLQJ RI WHQGRQV DQG VKHDWKV ���
��� 7HQVLRQLQJ WKH WHQGRQV ���
��� 3URWHFWLRQ DQG ERQG RI SUHVWUHVVLQJ WHQGRQV ���
��� *URXWLQJ RI SUHVWUHVVLQJ WHQGRQV ���

$QQH[ $ �LQIRUPDWLYH� ¦ GHOHWHG ���

,QGH[ ���

)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU QRUPDO�ZHLJKW 
FRQFUHWH ��
)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU UHLQIRUFHPHQW ��
)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU 
SUHVWUHVVLQJ WHQGRQV ��
)LJXUH ��� ¦ )ORZ FKDUW RI GHVLJQ SURFHGXUH ��
)LJXUH ��� ¦ 0LQLPXP GLPHQVLRQV RI UHLQIRUFHG FRQFUHWH PHPEHUV IRU 
ILUH UHVLVWDQFH ��
)LJXUH ��� ¦ 6LPSOLILHG VWUHVV EORFN IRU FRQFUHWH DW XOWLPDWH OLPLW VWDWH ��
)LJXUH ��� ¦ 6\VWHP RI EHQW�XS EDUV ��
)LJXUH ��� ¦ 6KHDU IDLOXUH QHDU VXSSRUWV ��
)LJXUH ��� ¦ (IIHFWLYH ZLGWK RI VROLG VODE FDUU\LQJ D FRQFHQWUDWHG ORDG 
QHDU DQ XQVXSSRUWHG HGJH ��
)LJXUH ��� ¦ 'HILQLWLRQ RI SDQHOV DQG ED\V ��
)LJXUH ��� ¦ ([SODQDWLRQ RI WKH GHULYDWLRQ RI WKH FRHIILFLHQW 
RI 7DEOH ���� ��
)LJXUH ��� ¦ 'LYLVLRQ RI VODE LQWR PLGGOH DQG HGJH VWULSV ��
)LJXUH ���� ¦ 'LVWULEXWLRQ RI ORDG RQ D EHDP VXSSRUWLQJ D WZR�ZD\
VSDQQLQJ VODE ��
)LJXUH ���� ¦ 7\SHV RI FROXPQ KHDG ��
)LJXUH ���� ¦ 'LYLVLRQ RI SDQHOV LQ IODW VODEV ��
)LJXUH ���� ¦ 'HILQLWLRQ RI EUHDGWK RI HIIHFWLYH PRPHQW WUDQVIHU 
VWULS EH IRU YDULRXV W\SLFDO FDVHV ��
)LJXUH ���� ¦ 6KHDU DW VODE�FROXPQ FRQQHFWLRQ ��
)LJXUH ���� ¦ $SSOLFDWLRQ RI ������� DQG ������� ��
)LJXUH ���� ¦ 'HILQLWLRQ RI D VKHDU SHULPHWHU IRU W\SLFDO FDVHV ��
)LJXUH ���� ¦ =RQHV IRU SXQFKLQJ VKHDU UHLQIRUFHPHQW ��
)LJXUH ���� ¦ 6KHDU SHULPHWHU RI VODEV ZLWK RSHQLQJV ��
)LJXUH ���� ¦ 6KHDU SHULPHWHUV ZLWK ORDGV FORVH WR IUHH HGJH ��
)LJXUH ���� ¦ %UDFHG VOHQGHU FROXPQV ��
)LJXUH ���� ¦ 8QEUDFHG VOHQGHU FROXPQV ��
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)LJXUH ���� ¦ %LD[LDOO\ EHQW FROXPQ ��
)LJXUH ���� ¦ &ULWLFDO VHFWLRQ IRU VKHDU FKHFN LQ D SLOH FDS ��
)LJXUH ���� ¦ 6LPSOLILHG GHWDLOLQJ UXOHV IRU EHDPV ��
)LJXUH ���� ¦ 6LPSOLILHG GHWDLOLQJ UXOHV IRU VODEV ��
)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� EDUV LQ SUHFDVW PHPEHU ODSSHG ZLWK EDU 
LQ LQ VLWX FRQFUHWH ���
)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� DQFKRUDJH E\ HQFORVLQJ OLQNV ���
)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� EDUV ODSSHG ZLWKLQ LQ�VLWX FRQFUHWH ���
)LJXUH ��� ¦ 6FKHPDWLF DUUDQJHPHQW RI DOORZDQFH IRU EHDULQJ ���

7DEOH ��� ¦ /RDG FRPELQDWLRQV DQG YDOXHV RI I IRU WKH XOWLPDWH OLPLW VWDWH �
7DEOH ��� ¦ 9DOXHV RI P IRU WKH XOWLPDWH OLPLW VWDWH ��
7DEOH ��� ¦ 6WUHQJWK RI UHLQIRUFHPHQW ��
7DEOH ��� ¦ GHOHWHG ��
7DEOH ��� ¦ GHOHWHG ��
7DEOH ��� ¦ 1RPLQDO FRYHU WR DOO UHLQIRUFHPHQW �LQFOXGLQJ OLQNV� WR PHHW 
VSHFLILHG SHULRGV ILUH UHVLVWDQFH ��
7DEOH ��� ¦ 'HVLJQ XOWLPDWH EHQGLQJ PRPHQWV DQG VKHDU IRUFHV ��
7DEOH ��� ¦ 9DOXHV RI WKH IDFWRU I ��
7DEOH ��� ¦ )RUP DQG DUHD RI VKHDU UHLQIRUFHPHQW LQ EHDPV ��
7DEOH ��� ¦ 9DOXHV RI YF GHVLJQ FRQFUHWH VKHDU VWUHVV ��
7DEOH ��� ¦ %DVLF VSDQ�HIIHFWLYH GHSWK UDWLR IRU UHFWDQJXODU 
RU IODQJHG EHDPV ��
7DEOH ���� ¦ 0RGLILFDWLRQ IDFWRU IRU WHQVLRQ UHLQIRUFHPHQW ��
7DEOH ���� ¦ 0RGLILFDWLRQ IDFWRU IRU FRPSUHVVLRQ UHLQIRUFHPHQW ��
7DEOH ���� ¦ 8OWLPDWH EHQGLQJ PRPHQW DQG VKHDU IRUFHV LQ RQH�ZD\ 
VSDQQLQJ VODEV ��
7DEOH ���� ¦ %HQGLQJ PRPHQW FRHIILFLHQWV IRU VODEV VSDQQLQJ LQ WZR 
GLUHFWLRQV DW ULJKW�DQJOHV� VLPSO\�VXSSRUWHG RQ IRXU VLGHV ��
7DEOH ���� ¦ %HQGLQJ PRPHQW FRHIILFLHQWV IRU UHFWDQJXODU SDQHOV 
VXSSRUWHG RQ IRXU VLGHV ZLWK SURYLVLRQ IRU WRUVLRQ DW FRUQHUV ��
7DEOH ���� ¦ 6KHDU IRUFH FRHIILFLHQW IRU XQLIRUPO\ ORDGHG UHFWDQJXODU
SDQHOV VXSSRUWHG RQ IRXU VLGHV ZLWK SURYLVLRQ IRU WRUVLRQ DW FRUQHUV ��
7DEOH ���� ¦ )RUP DQG DUHD RI VKHDU UHLQIRUFHPHQW LQ VROLG VODEV ��
7DEOH ���� ¦ 0LQLPXP WKLFNQHVV RI VWUXFWXUDO WRSSLQJV ��
7DEOH ���� ¦ 'LVWULEXWLRQ RI GHVLJQ PRPHQWV LQ SDQHOV RI IODW VODEV ��
7DEOH ���� ¦ 9DOXHV RI  IRU EUDFHG FROXPQV ��
7DEOH ���� ¦ 9DOXHV RI  IRU XQEUDFHG FROXPQV ��
7DEOH ���� ¦ 9DOXHV RI D ��
7DEOH ���� ¦ 9DOXHV RI WKH FRHIILFLHQW ��
7DEOH ���� ¦ 0D[LPXP VOHQGHUQHVV UDWLRV IRU UHLQIRUFHG ZDOOV ��
7DEOH ���� ¦ %DU VFKHGXOH GLPHQVLRQV� GHGXFWLRQ IRU SHUPLVVLEOH 
GHYLDWLRQV ��
7DEOH ���� ¦ 0LQLPXP SHUFHQWDJHV RI UHLQIRUFHPHQW ��
7DEOH ���� ¦ 9DOXHV RI ERQG FRHIILFLHQW ��
7DEOH ���� ¦ 8OWLPDWH DQFKRUDJH ERQG OHQJWKV DQG ODS OHQJWKV DV 
PXOWLSOHV RI EDU VL]H ��
7DEOH ���� ¦ &OHDU GLVWDQFH EHWZHHQ EDUV DFFRUGLQJ WR SHUFHQWDJH 
UHGLVWULEXWLRQ ��
7DEOH ��� ¦ 'HVLJQ IOH[XUDO WHQVLOH VWUHVVHV IRU FODVV � 
PHPEHUV� VHUYLFHDELOLW\ OLPLW VWDWH� FUDFNLQJ ���
7DEOH ��� ¦ 'HVLJQ K\SRWKHWLFDO IOH[XUDO WHQVLOH VWUHVVHV IRU FODVV �
PHPEHUV ���
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7DEOH ��� ¦ 'HSWK IDFWRUV IRU GHVLJQ WHQVLOH VWUHVVHV IRU 
FODVV � PHPEHUV ���
7DEOH ��� ¦ &RQGLWLRQV DW WKH XOWLPDWH OLPLW VWDWH IRU UHFWDQJXODU 
EHDPV ZLWK SUH�WHQVLRQHG WHQGRQV RU SRVW�WHQVLRQHG WHQGRQV KDYLQJ 
HIIHFWLYH ERQG ���
7DEOH ��� ¦ 9DOXHV RI 9FR�EYK ���
7DEOH ��� ¦ 5HOD[DWLRQ IDFWRUV ���
7DEOH ��� ¦ 'HVLJQ EXUVWLQJ WHQVLOH IRUFHV LQ HQG EORFNV ���
7DEOH ��� ¦ GHOHWHG ���
7DEOH ��� ¦ 1RPLQDO FRYHU WR DOO VWHHO WR PHHW VSHFLILHG
SHULRGV RI ILUH UHVLVWDQFH ���
7DEOH ���� ¦ 0LQLPXP FRYHU WR FXUYHG GXFWV ���
7DEOH ���� ¦ 0LQLPXP GLVWDQFH EHWZHHQ FHQWUH�OLQHV RI GXFWV LQ SODQH 
RI FXUYDWXUH ���
7DEOH ��� ¦ $OORZDQFHV IRU HIIHFWV RI VSDOOLQJ DW VXSSRUWV ���
7DEOH ��� ¦ $OORZDQFHV IRU HIIHFWV RI VSDOOLQJ DW VXSSRUWHG PHPEHUV ���
7DEOH ��� ¦ 9DOXHV RI WDQ DI IRU FRQFUHWH FRQQHFWLRQV ���
7DEOH ��� ¦ 'HVLJQ IOH[XUDO WHQVLOH VWUHVVHV LQ LQ�VLWX FRQFUHWH ���
7DEOH ��� ¦ 'HVLJQ XOWLPDWH KRUL]RQWDO VKHDU VWUHVVHV DW LQWHUIDFH ���
7DEOH ��� ¦ 0LQLPXP SHULRGV RI FXULQJ DQG SURWHFWLRQ ���
7DEOH ��� ¦ 0LQLPXP SHULRG EHIRUH VWULNLQJ IRUPZRUN ���

/LVW RI UHIHUHQFHV ���
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)RUHZRUG

%6 ����������� LQFRUSRUDWHV DOO SXEOLVKHG DPHQGPHQWV PDGH WR
%6 ������������

$PHQGPHQW 1R� � �$0' ����� SXEOLVKHG RQ �� 0D\ �����
$PHQGPHQW 1R� � �$0' ����� SXEOLVKHG RQ �� 'HFHPEHU �����
$PHQGPHQW 1R� � �$0' ����� SXEOLVKHG RQ �� 0DUFK �����
$PHQGPHQW 1R� � �$0' ����� SXEOLVKHG RQ �� 6HSWHPEHU �����

,W DOVR LQFOXGHV FKDQJHV PDGH E\ LQFRUSRUDWLQJ 'UDIW $PHQGPHQWV 1RV� � DQG �
WR %6 ����������� LVVXHG IRU SXEOLF FRPPHQW GXULQJ ���� DQG �����

$PHQGPHQW 1R� � WR %6 ����������� GHWDLOHG WKH LQVHUWLRQ RI YDULRXV UHIHUHQFHV 
WR GLIIHUHQW FHPHQWV XVHG LQ FRQFUHWH FRQVWUXFWLRQ� FRYHUHG E\ %6 ���� DQG WKH
UHFRPPHQGDWLRQV RI %6 ���� IRU FRQFUHWH DV D PDWHULDO� XS WR WKH SRLQW RI
SODFLQJ� FXULQJ DQG ILQLVKLQJ LQ WKH ZRUNV�

$PHQGPHQW 1R� � WR %6 ����������� GHDOW ZLWK WKH FKDQJH RI WKH SDUWLDO VDIHW
\ IDFWRU IRU UHLQIRUFHPHQW P� IURP ���� WR �����

$PHQGPHQW 1R� � WR %6 ����������� KDV EHHQ QHFHVVLWDWHG WKURXJK WKH DGRSWLRQ 
RI %6 ����� &RQFUHWH ¦ &RPSOHPHQWDU\ %ULWLVK 6WDQGDUG WR %6 (1 ������ WKH 
ZLWKGUDZDO RI %6 ����� &RQFUHWH� DQG WKH DGRSWLRQ RI ��� *UDGH KLJK \LHOG VWHHO 
IRU XVH LQ WKH 8.

$PHQGPHQW 1R� � DOLJQV WKH UHFRPPHQGDWLRQV IRU H[SRVXUH FODVVLILFDWLRQ DQG 
GXUDELOLW\ LQ %6 ����������� ZLWK WKRVH LQ %6 ����� 5HFRPPHQGDWLRQV IRU 
GXUDELOLW\ KDYH EHHQ UHPRYHG IURP %6 ����������� DQG UHSODFHG ZLWK UHIHUHQFHV 
WR WKH DSSURSULDWH JXLGDQFH LQ %6 ����� (VVHQWLDO FKDQJHV KDYH EHHQ PDGH WR
DFFRXQW IRU WKH WHUPLQRORJ\ RI %6 ���� �H�J� WKH GXDO F\OLQGHU�FXEH VWUHQJWK
QRWDWLRQ� DQG §VWUHQJWK FODVVHV¨ LQVWHDG RI §JUDGHV¨��

7KH LQGXVWU\ KDV DJUHHG WR DGRSW *UDGH ��� KLJK \LHOG VWHHO IRU UHLQIRUFHPHQW LQ 
OLQH ZLWK WKH FRPPRQ JUDGH DYDLODEOH LQ (XURSH� )RU VRPH W\SHV RI SURFHVV LQ WKH 
PDQXIDFWXUH RI UHLQIRUFHPHQW WKLV PHDQV WKDW WKH UHTXLUHG SURSHUWLHV ZLOO EH
FORVHU WR WKH OLPLWV WKDQ IRU *UDGH ���� )RU WKLV UHDVRQ LW LV FRQVLGHUHG ZLVH WR 
LQFUHDVH WKH PDWHULDO IDFWRU WR ���� XQWLO VXFK WLPH WKDW WKHUH LV VXIILFLHQW GDWD 
DYDLODEOH WR GHPRQVWUDWH D UHWXUQ WR WKH YDOXH RI ���� LQWURGXFHG E\ $PHQGPHQW 
1R� � WR %6 ������������

:KHUH *UDGH ��� GHIRUPHG EDUV DUH XVHG LQ GHVLJQ� WKH FKDQJHV WR WKH SDUWLDO 
VDIHW\ IDFWRU IRU UHLQIRUFHPHQW� DQG WKH HIIHFWV RI WKHVH FKDQJHV� UHIHUUHG WR LQ 
$PHQGPHQW 1R� � WR %6 ����������� PD\ EH GLVUHJDUGHG DQG D SDUWLDO IDFWRU RI 
���� IRU VXFK UHLQIRUFHPHQW EH XVHG�
127(  *UDGH ��� GHIRUPHG EDUV ZHUH VSHFLILHG DQG�RU UHIHUUHG WR LQ %6 ���������� %6 ���������� 
%6 ��������� DQG %6 ��������� ZKLFK KDYH EHHQ ZLWKGUDZQ DQG VXSHUVHGHG E\ ���� HGLWLRQV�

8VHUV RI WKLV %ULWLVK 6WDQGDUG QHHG WR QRWH WKH RQJRLQJ LQWURGXFWLRQ DQG 
SXEOLFDWLRQ RI (XURSHDQ 6WDQGDUGV DQG VXSHUVHVVLRQ RI %ULWLVK 6WDQGDUGV�

,W KDV EHHQ DVVXPHG LQ WKH GUDIWLQJ RI WKLV %ULWLVK 6WDQGDUG WKDW WKH H[HFXWLRQ 
RI LWV SURYLVLRQV ZLOO EH HQWUXVWHG WR DSSURSULDWHO\ TXDOLILHG DQG H[SHULHQFHG SHRSOH�

7KLV SXEOLFDWLRQ GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D 
FRQWUDFW� 8VHUV DUH UHVSRQVLEOH IRU LWV FRUUHFW DSSOLFDWLRQ�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L WR YL� 
SDJHV � WR ��� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�

6LGHOLQLQJ LQ WKLV GRFXPHQW LQGLFDWHV WKH PRVW UHFHQW FKDQJHV E\ DPHQGPHQW�
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6HFWLRQ �� *HQHUDO

��� 6FRSH
7KLV SDUW RI %6 ���� JLYHV UHFRPPHQGDWLRQV IRU WKH VWUXFWXUDO XVH RI FRQFUHWH LQ EXLOGLQJV DQG VWUXFWXUHV� 
H[FOXGLQJ EULGJHV DQG VWUXFWXUDO FRQFUHWH PDGH ZLWK KLJK DOXPLQD FHPHQW�

7KH UHFRPPHQGDWLRQV IRU UREXVWQHVV KDYH EHHQ SUHSDUHG RQ WKH DVVXPSWLRQ WKDW DOO ORDG�EHDULQJ
HOHPHQWV� H�J� VODEV� FROXPQV DQG ZDOOV DUH RI FRQFUHWH� ,Q D VWUXFWXUH ZKHUH FRQFUHWH HOHPHQWV VXFK DV IORRU 
VODEV DUH XVHG LQ FRQMXQFWLRQ ZLWK ORDG�EHDULQJ HOHPHQWV RI RWKHU PDWHULDOV� VLPLODU SULQFLSOHV DUH 
DSSURSULDWH EXW� ZKHQ DGHTXDWH UREXVWQHVV LV SURYLGHG E\ RWKHU PHDQV� WKH WLHV UHFRPPHQGHG E\ WKLV FRGH 
PD\ QRW EH UHTXLUHG�
127( � :KHUH DSSURSULDWH %ULWLVK 6WDQGDUGV DUH DYDLODEOH IRU SUHFDVW FRQFUHWH SURGXFWV� H�J� NHUEV DQG SLSHV� LW LV QRW LQWHQGHG
WKDW WKLV FRGH VKRXOG UHSODFH WKHLU PRUH VSHFLILF UHTXLUHPHQWV�

��� 5HIHUHQFHV

����� 1RUPDWLYH UHIHUHQFHV

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

����� ,QIRUPDWLYH UHIHUHQFHV

7KLV 3DUW RI %6 ���� UHIHUV WR RWKHU SXEOLFDWLRQV WKDW SURYLGH LQIRUPDWLRQ RU JXLGDQFH� (GLWLRQV RI WKHVH
SXEOLFDWLRQV FXUUHQW DW WKH WLPH RI LVVXH RI WKLV VWDQGDUG DUH OLVWHG RQ WKH LQVLGH EDFN FRYHU� EXW UHIHUHQFH 
VKRXOG EH PDGH WR WKH ODWHVW HGLWLRQV�

��� 'HILQLWLRQV
)RU WKH SXUSRVHV RI WKLV SDUW RI %6 ����� WKH IROORZLQJ GHILQLWLRQV DSSO\�

����� *HQHUDO

�������
GHVLJQ XOWLPDWH ORDG��

WKH GHVLJQ ORDG IRU WKH XOWLPDWH OLPLW VWDWH

�������
GHVLJQ VHUYLFH ORDG��

WKH GHVLJQ ORDG IRU WKH VHUYLFHDELOLW\ OLPLW VWDWH

����� 7HUPV VSHFLILF WR IODW VODEV �VHH ����

�������
IODW VODE
D VODE ZLWK RU ZLWKRXW GURSV DQG VXSSRUWHG� JHQHUDOO\ ZLWKRXW EHDPV� E\ FROXPQV ZLWK RU ZLWKRXW FROXPQ 
KHDGV� ,W PD\ EH VROLG RU PD\ KDYH UHFHVVHV IRUPHG RQ WKH VRIILW VR WKDW WKH VRIILW FRPSULVHV D VHULHV RI ULEV 
LQ WZR GLUHFWLRQV �ZDIIOH RU FRIIHUHG VODE�

�������
FROXPQ KHDG
ORFDO HQODUJHPHQW RI WKH WRS RI D FROXPQ SURYLGLQJ VXSSRUW WR WKH VODE RYHU D ODUJHU DUHD WKDQ WKH FROXPQ 
VHFWLRQ DORQH

�������
GURS
WKLFNHQLQJ RI D VODE LQ WKH UHJLRQ RI D FROXPQ

�� 'HVLJQ ORDGV DUH REWDLQHG E\ PXOWLSO\LQJ WKH FKDUDFWHULVWLF ORDGV E\ WKH DSSURSULDWH SDUWLDO VDIHW\ IDFWRUV IRU ORDGLQJ � I��
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����� 7HUPV VSHFLILF WR SHULPHWHUV �VHH ������

�������
SHULPHWHU
D ERXQGDU\ RI WKH VPDOOHVW UHFWDQJOH WKDW FDQ EH GUDZQ URXQG D ORDGHG DUHD ZKLFK QRZKHUH FRPHV FORVHU 
WR WKH HGJHV RI WKH ORDGHG DUHD WKDQ VRPH VSHFLILHG GLVWDQFH OS �D PXOWLSOH RI ����G�
127( 6HH ������� IRU ORDGLQJ FORVH WR D IUHH HGJH� DQG )LJXUH ���� IRU W\SLFDO FDVHV�

�������
IDLOXUH ]RQH
DQ DUHD RI VODE ERXQGHG E\ WZR SHULPHWHUV ���G DSDUW
127( 6HH ������� IRU ORDGLQJ FORVH WR D IUHH HGJH�

�������
HIIHFWLYH OHQJWK RI D SHULPHWHU
WKH OHQJWK RI WKH SHULPHWHU UHGXFHG� ZKHUH DSSURSULDWH� IRU WKH HIIHFWV RI KROHV RU H[WHUQDO HGJHV

�������
HIIHFWLYH GHSWK �G�
WKH DYHUDJH HIIHFWLYH GHSWK IRU DOO HIIHFWLYH UHLQIRUFHPHQW SDVVLQJ WKURXJK D SHULPHWHU

�������
HIIHFWLYH VWHHO DUHD
WKH WRWDO DUHD RI DOO WHQVLRQ UHLQIRUFHPHQW WKDW SDVVHV WKURXJK D ]RQH DQG WKDW H[WHQGV DW OHDVW RQH HIIHFWLYH
GHSWK �VHH �������� RU �� WLPHV WKH EDU VL]H EH\RQG WKH ]RQH RQ HLWKHU VLGH
127( 7KH UHLQIRUFHPHQW SHUFHQWDJH XVHG WR FDOFXODWH WKH GHVLJQ XOWLPDWH VKHDU VWUHVV YF LV JLYHQ E\�

����� 7HUPV VSHFLILF WR ZDOOV �VHH ����

�������
ZDOO
D YHUWLFDO ORDG�EHDULQJ PHPEHU ZKRVH OHQJWK H[FHHGV IRXU WLPHV LWV WKLFNQHVV

�������
XQEUDFHG ZDOO
D ZDOO SURYLGLQJ LWV RZQ ODWHUDO VWDELOLW\

�������
EUDFHG ZDOO
D ZDOO ZKHUH WKH UHDFWLRQV WR ODWHUDO IRUFHV DUH SURYLGHG E\ ODWHUDO VXSSRUWV

�������
ODWHUDO VXSSRUWV
DQ HOHPHQW �ZKLFK PD\ EH D SURS� D EXWWUHVV� D IORRU� FURVVZDOO RU RWKHU KRUL]RQWDO RU YHUWLFDO HOHPHQW� DEOH 
WR WUDQVPLW ODWHUDO IRUFHV IURP D EUDFHG ZDOO WR WKH SULQFLSDO VWUXFWXUDO EUDFLQJ RU WR WKH IRXQGDWLRQV

�������
SULQFLSDO VWUXFWXUDO EUDFLQJ
VWURQJ SRLQWV� VKHDU ZDOOV RU RWKHU VXLWDEOH EUDFLQJ SURYLGLQJ ODWHUDO VWDELOLW\ WR WKH VWUXFWXUH DV D ZKROH

�������
UHLQIRUFHG ZDOO
D FRQFUHWH ZDOO FRQWDLQLQJ DW OHDVW WKH PLQLPXP TXDQWLWLHV RI UHLQIRUFHPHQW JLYHQ LQ ������

ZKHUH

X LV WKH RXWHU SHULPHWHU RI WKH ]RQH FRQVLGHUHG�

G LV DV GHILQHG LQ ��������

YF
��� HIIHFWLYH UHLQIRUFHPHQW DUHD×

XG
�������������������������������������������������������������������������������� 
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�������
SODLQ ZDOO
D ZDOO FRQWDLQLQJ HLWKHU QR UHLQIRUFHPHQW RU LQVXIILFLHQW WR VDWLVI\ WKH FULWHULD LQ ������
127( )RU D §SODLQ ZDOO¨� DQ\ UHLQIRUFHPHQW LV LJQRUHG ZKHQ FRQVLGHULQJ WKH VWUHQJWK RI WKH ZDOO�

�������
VWRFN\ ZDOO
D ZDOO ZKHUH WKH HIIHFWLYH KHLJKW GLYLGHG E\ WKH WKLFNQHVV �OH�K� GRHV QRW H[FHHG �� �EUDFHG� RU �� �XQEUDFHG�

�������
VOHQGHU ZDOO
D ZDOO RWKHU WKDQ D VWRFN\ ZDOO

�����
7HUPV UHODWLQJ WR EHDULQJV IRU SUHFDVW PHPEHUV �VHH ������

�������
VLPSOH EHDULQJ
D VXSSRUWHG PHPEHU EHDULQJ GLUHFWO\ RQ D VXSSRUW� WKH HIIHFW RI SURMHFWLQJ VWHHO RU DGGHG FRQFUHWH EHLQJ
GLVFRXQWHG

�������
GU\ EHDULQJ
D EHDULQJ ZLWK QR LPPHGLDWH SDGGLQJ PDWHULDO

�������
EHGGHG EHDULQJ
D EHDULQJ ZLWK FRQWDFW VXUIDFHV KDYLQJ DQ LPPHGLDWH SDGGLQJ RI FHPHQWLWLRXV PDWHULDO

�������
QRQ�LVRODWHG PHPEHU
D VXSSRUWHG PHPEHU ZKLFK� LQ WKH HYHQW RI ORVV RI DQ DVVXPHG VXSSRUW� ZRXOG EH FDSDEOH RI FDUU\LQJ LWV ORDG
E\ WUDQVYHUVH GLVWULEXWLRQ WR DGMDFHQW PHPEHUV

�������
EHDULQJ OHQJWK
WKH OHQJWK RI VXSSRUW� VXSSRUWHG PHPEHU RU LQWHUPHGLDWH SDGGLQJ PDWHULDO �ZKLFKHYHU LV WKH OHDVW� 
PHDVXUHG DORQJ WKH OLQH RI VXSSRUW

�������
QHW EHDULQJ ZLGWK �RI D VLPSOH EHDULQJ�
WKH EHDULQJ ZLGWK �RI D VLPSOH EHDULQJ� DIWHU DOORZDQFH IRU LQHIIHFWLYH EHDULQJ DQG IRU FRQVWUXFWLRQDO
LQDFFXUDFLHV �VHH )LJXUH ����

��� 6\PEROV
)RU WKH SXUSRVHV RI WKLV SDUW RI %6 ����� WKH IROORZLQJ V\PEROV DSSO\�

2WKHU V\PEROV DUH GHILQHG LQ WKH WH[W ZKHUH WKH\ RFFXU�

I SDUWLDO VDIHW\ IDFWRU IRU ORDG�
P SDUWLDO VDIHW\ IDFWRU IRU VWUHQJWK RI PDWHULDOV�

(Q QRPLQDO HDUWK ORDG�
*N FKDUDFWHULVWLF GHDG ORDG�
4N FKDUDFWHULVWLF LPSRVHG ORDG�
:N FKDUDFWHULVWLF ZLQG ORDG�
IFX FKDUDFWHULVWLF VWUHQJWK RI FRQFUHWH�
I\ FKDUDFWHULVWLF VWUHQJWK RI UHLQIRUFHPHQW�
ISX FKDUDFWHULVWLF VWUHQJWK RI D SUHVWUHVVLQJ WHQGRQ�
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6HFWLRQ �� 'HVLJQ REMHFWLYHV DQG JHQHUDO 
UHFRPPHQGDWLRQV
��� %DVLV RI GHVLJQ

����� $LP RI GHVLJQ

7KH DLP RI GHVLJQ LV WKH DFKLHYHPHQW RI DQ DFFHSWDEOH SUREDELOLW\ WKDW VWUXFWXUHV EHLQJ GHVLJQHG ZLOO
SHUIRUP VDWLVIDFWRULO\ GXULQJ WKHLU LQWHQGHG OLIH� :LWK DQ DSSURSULDWH GHJUHH RI VDIHW\� WKH\ VKRXOG VXVWDLQ 
DOO WKH ORDGV DQG GHIRUPDWLRQV RI QRUPDO FRQVWUXFWLRQ DQG XVH DQG KDYH DGHTXDWH GXUDELOLW\ DQG UHVLVWDQFH 
WR WKH HIIHFWV RI PLVXVH DQG ILUH�

����� 'HVLJQ PHWKRG

7KH PHWKRG UHFRPPHQGHG LQ WKLV FRGH LV WKDW RI OLPLW VWDWH GHVLJQ� $FFRXQW VKRXOG EH WDNHQ RI DFFHSWHG
WKHRU\� H[SHULPHQW DQG H[SHULHQFH DQG WKH QHHG WR GHVLJQ IRU GXUDELOLW\� &DOFXODWLRQV DORQH GR QRW SURGXFH
VDIH� VHUYLFHDEOH DQG GXUDEOH VWUXFWXUHV� 6XLWDEOH PDWHULDOV� TXDOLW\ FRQWURO DQG JRRG VXSHUYLVLRQ DUH
HTXDOO\ LPSRUWDQW�

����� 'XUDELOLW\� ZRUNPDQVKLS DQG PDWHULDOV

,W LV DVVXPHG WKDW WKH TXDOLW\ RI WKH FRQFUHWH� VWHHO DQG RWKHU PDWHULDOV DQG RI WKH ZRUNPDQVKLS� DV YHULILHG 
E\ LQVSHFWLRQV� LV DGHTXDWH IRU VDIHW\� VHUYLFHDELOLW\ DQG GXUDELOLW\ �VHH 6HFWLRQ �� 6HFWLRQ � DQG 6HFWLRQ ���

����� 'HVLJQ SURFHVV

'HVLJQ� LQFOXGLQJ GHVLJQ IRU GXUDELOLW\� FRQVWUXFWLRQ DQG XVH LQ VHUYLFH VKRXOG EH FRQVLGHUHG DV D ZKROH�
7KH UHDOL]DWLRQ RI GHVLJQ REMHFWLYHV UHTXLUHV FRQIRUPLW\ WR FOHDUO\ GHILQHG FULWHULD IRU PDWHULDOV� SURGXFWLRQ� 
ZRUNPDQVKLS DQG DOVR PDLQWHQDQFH DQG XVH RI WKH VWUXFWXUH LQ VHUYLFH�

��� 6WUXFWXUDO GHVLJQ
127( 6HH ����� IRU GHILQLWLRQV RI GHVLJQ XOWLPDWH ORDG DQG GHVLJQ VHUYLFH ORDG�

����� *HQHUDO

:HOO�GHWDLOHG DQG SURSHUO\�HUHFWHG VWUXFWXUHV GHVLJQHG E\ WKH OLPLW VWDWH PHWKRG ZLOO KDYH DFFHSWDEOH 
SUREDELOLWLHV WKDW WKH\ ZLOO QRW UHDFK D OLPLW VWDWH� L�H� ZLOO QRW EHFRPH XQILW IRU WKHLU SXUSRVH E\ FROODSVH� 
RYHUWXUQLQJ� EXFNOLQJ �XOWLPDWH OLPLW VWDWHV�� GHIRUPDWLRQ� FUDFNLQJ� YLEUDWLRQ� HWF� �VHUYLFHDELOLW\ OLPLW
VWDWHV� DQG WKDW WKH VWUXFWXUH ZLOO QRW GHWHULRUDWH XQGXO\ XQGHU WKH DFWLRQ RI WKH HQYLURQPHQW RYHU WKH 
GHVLJQ OLIH� L�H� ZLOO EH GXUDEOH� 7KH XVXDO DSSURDFK LV WR GHVLJQ RQ WKH PRVW FULWLFDO OLPLW VWDWH DQG WKHQ WR
FKHFN WKDW WKH UHPDLQLQJ OLPLW VWDWHV ZLOO QRW EH UHDFKHG�

����� 8OWLPDWH OLPLW VWDWH �8/6�

������� 6WUXFWXUDO VWDELOLW\

7KH VWUXFWXUH VKRXOG EH VR GHVLJQHG WKDW DGHTXDWH PHDQV H[LVW WR WUDQVPLW WKH GHVLJQ XOWLPDWH GHDG� ZLQG
DQG LPSRVHG ORDGV VDIHO\ IURP WKH KLJKHVW VXSSRUWHG OHYHO WR WKH IRXQGDWLRQV� 7KH OD\RXW RI WKH VWUXFWXUH
DQG WKH LQWHUDFWLRQ EHWZHHQ WKH VWUXFWXUDO PHPEHUV VKRXOG EH VXFK DV WR HQVXUH D UREXVW DQG VWDEOH GHVLJQ�
7KH HQJLQHHU UHVSRQVLEOH IRU WKH RYHUDOO VWDELOLW\ RI WKH VWUXFWXUH VKRXOG HQVXUH WKH FRPSDWLELOLW\ RI WKH 
GHVLJQ DQG GHWDLOV RI SDUWV DQG FRPSRQHQWV� HYHQ ZKHUH VRPH RU DOO RI WKH GHVLJQ DQG GHWDLOV RI WKRVH SDUWV 
DQG FRPSRQHQWV DUH QRW PDGH E\ WKLV HQJLQHHU�

7KH GHVLJQ VWUHQJWKV RI PDWHULDOV DQG WKH GHVLJQ ORDGV VKRXOG EH WKRVH JLYHQ LQ ���� DV DSSURSULDWH IRU WKH 
8/6� 7KH GHVLJQ VKRXOG VDWLVI\ WKH UHTXLUHPHQW WKDW QR 8/6 LV UHDFKHG E\ UXSWXUH RI DQ\ VHFWLRQ� E\
RYHUWXUQLQJ RU E\ EXFNOLQJ XQGHU WKH ZRUVW FRPELQDWLRQ RI XOWLPDWH ORDGV� $FFRXQW VKRXOG EH WDNHQ RI 
HODVWLF RU SODVWLF LQVWDELOLW\� RU VZD\ ZKHQ DSSURSULDWH�

������� 5REXVWQHVV

6WUXFWXUHV VKRXOG EH SODQQHG DQG GHVLJQHG VR WKDW WKH\ DUH QRW XQUHDVRQDEO\ VXVFHSWLEOH WR WKH HIIHFWV RI 
DFFLGHQWV� ,Q SDUWLFXODU� VLWXDWLRQV VKRXOG EH DYRLGHG ZKHUH GDPDJH WR VPDOO DUHDV RI D VWUXFWXUH RU IDLOXUH 
RI VLQJOH HOHPHQWV PD\ OHDG WR FROODSVH RI PDMRU SDUWV RI WKH VWUXFWXUH�
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8QUHDVRQDEOH VXVFHSWLELOLW\ WR WKH HIIHFWV RI DFFLGHQWV PD\ JHQHUDOO\ EH SUHYHQWHG LI WKH IROORZLQJ 
SUHFDXWLRQV DUH WDNHQ�

D� $OO EXLOGLQJV DUH FDSDEOH RI VDIHO\ UHVLVWLQJ WKH QRWLRQDO KRUL]RQWDO GHVLJQ XOWLPDWH ORDG DV JLYHQ 
LQ ������� DSSOLHG DW HDFK IORRU RU URRI OHYHO VLPXOWDQHRXVO\�

E� $OO EXLOGLQJV DUH SURYLGHG ZLWK HIIHFWLYH KRUL]RQWDO WLHV �VHH ��������

�� DURXQG WKH SHULSKHU\�

�� LQWHUQDOO\�

�� WR FROXPQV DQG ZDOOV�

F� 7KH OD\RXW RI EXLOGLQJ LV FKHFNHG WR LGHQWLI\ DQ\ NH\ HOHPHQWV WKH IDLOXUH RI ZKLFK ZRXOG FDXVH WKH 
FROODSVH RI PRUH WKDQ D OLPLWHG SRUWLRQ FORVH WR WKH HOHPHQW LQ TXHVWLRQ� :KHUH VXFK HOHPHQWV DUH 
LGHQWLILHG DQG WKH OD\RXW FDQQRW EH UHYLVHG WR DYRLG WKHP� WKH GHVLJQ VKRXOG WDNH WKHLU LPSRUWDQFH LQWR 
DFFRXQW� 5HFRPPHQGDWLRQV IRU WKH GHVLJQ RI NH\ HOHPHQWV DUH JLYHQ LQ ��� RI %6 ������������

G� %XLOGLQJV DUH GHWDLOHG VR WKDW DQ\ YHUWLFDO ORDG�EHDULQJ HOHPHQW RWKHU WKDQ D NH\ HOHPHQW FDQ EH 
UHPRYHG ZLWKRXW FDXVLQJ WKH FROODSVH RI PRUH WKDQ D OLPLWHG SRUWLRQ FORVH WR WKH HOHPHQW LQ TXHVWLRQ�
7KLV LV JHQHUDOO\ DFKLHYHG E\ WKH SURYLVLRQ RI YHUWLFDO WLHV LQ DFFRUGDQFH ZLWK ������ LQ DGGLWLRQ WR 
VDWLVI\LQJ D�� E� DQG F� DERYH� 7KHUH PD\� KRZHYHU� EH FDVHV ZKHUH LW LV LQDSSURSULDWH RU LPSRVVLEOH WR
SURYLGH HIIHFWLYH YHUWLFDO WLHV LQ DOO RU VRPH RI WKH YHUWLFDO ORDG�EHDULQJ HOHPHQWV� :KHUH WKLV RFFXUV� HDFK 
VXFK HOHPHQW VKRXOG EH FRQVLGHUHG WR EH UHPRYHG LQ WXUQ DQG HOHPHQWV QRUPDOO\ VXSSRUWHG E\ WKH
HOHPHQW LQ TXHVWLRQ GHVLJQHG WR §EULGJH¨ WKH JDS LQ DFFRUGDQFH ZLWK WKH SURYLVLRQV RI ��� RI 
%6 ������������

H� $ FRQQHFWLRQ LV SURYLGHG EHWZHHQ WKH KRUL]RQWDO WLHV DQG WKH YHUWLFDO HOHPHQWV�

������� 6SHFLDO KD]DUGV

7KH GHVLJQ IRU D SDUWLFXODU RFFXSDQF\� ORFDWLRQ RU XVH� H�J� IORXU PLOOV RU FKHPLFDO SODQW� PD\ QHHG WR DOORZ 
IRU WKH HIIHFWV RI SDUWLFXODU KD]DUGV RU IRU DQ\ XQXVXDOO\ KLJK SUREDELOLW\ RI WKH VWUXFWXUHªV VXUYLYLQJ DQ 
DFFLGHQW HYHQ WKRXJK GDPDJHG� ,Q VXFK FDVHV� SDUWLDO VDIHW\ IDFWRUV JUHDWHU WKDQ WKRVH JLYHQ LQ ��� PD\ EH 
UHTXLUHG�

����� 6HUYLFHDELOLW\ OLPLW VWDWHV �6/6�

������� *HQHUDO

7KH GHVLJQ SURSHUWLHV RI PDWHULDOV DQG WKH GHVLJQ ORDGV VKRXOG EH WKRVH JLYHQ LQ 6HFWLRQ � RI 
%6 ����������� DV DSSURSULDWH IRU 6/6� $FFRXQW VKRXOG EH WDNHQ RI VXFK HIIHFWV DV WHPSHUDWXUH� FUHHS� 
VKULQNDJH� VZD\� VHWWOHPHQW DQG F\FOLF ORDGLQJ DV DSSURSULDWH�

������� 'HIOHFWLRQ GXH WR YHUWLFDO ORDGLQJ

7KH GHIRUPDWLRQ RI WKH VWUXFWXUH RU DQ\ SDUW RI LW VKRXOG QRW DGYHUVHO\ DIIHFW LWV HIILFLHQF\ RU DSSHDUDQFH� 
'HIOHFWLRQV VKRXOG EH FRPSDWLEOH ZLWK WKH GHJUHH RI PRYHPHQW DFFHSWDEOH E\ RWKHU HOHPHQWV LQFOXGLQJ 
ILQLVKHV� VHUYLFHV� SDUWLWLRQV� JOD]LQJ DQG FODGGLQJ� LQ VRPH FDVHV D GHJUHH RI PLQRU UHSDLU ZRUN RU IL[LQJ 
DGMXVWPHQW WR VXFK HOHPHQWV PD\ EH DFFHSWDEOH� :KHUH VSHFLILF DWWHQWLRQ LV UHTXLUHG WR OLPLW GHIOHFWLRQV WR
SDUWLFXODU YDOXHV� UHIHUHQFH VKRXOG EH PDGH WR ��� RI %6 ������������ RWKHUZLVH LW ZLOO JHQHUDOO\ EH 
VDWLVIDFWRU\ WR XVH WKH VSDQ�HIIHFWLYH GHSWK UDWLRV JLYHQ LQ 6HFWLRQ � IRU UHLQIRUFHG FRQFUHWH�

������� 5HVSRQVH WR ZLQG ORDGV

7KH HIIHFW RI ODWHUDO GHIOHFWLRQ VKRXOG EH FRQVLGHUHG� SDUWLFXODUO\ IRU D WDOO� VOHQGHU VWUXFWXUH� +RZHYHU WKH 
DFFHOHUDWLRQV DVVRFLDWHG ZLWK WKH GHIOHFWLRQ PD\ EH PRUH FULWLFDO WKDQ WKH GHIOHFWLRQ LWVHOI �VHH ����� RI
%6 �������������

������� &UDFNLQJ

��������� 5HLQIRUFHG FRQFUHWH

&UDFNLQJ VKRXOG EH NHSW ZLWKLQ UHDVRQDEOH ERXQGV E\ DWWHQWLRQ WR GHWDLO� ,W ZLOO QRUPDOO\ EH FRQWUROOHG E\
DGKHUHQFH WR WKH GHWDLOLQJ UXOHV JLYHQ LQ �������� :KHUH VSHFLILF DWWHQWLRQ LV UHTXLUHG WR OLPLW WKH GHVLJQ
FUDFN ZLGWK WR SDUWLFXODU YDOXHV� UHIHUHQFH VKRXOG EH PDGH WR ����� RI %6 ������������
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��������� 3UHVWUHVVHG FRQFUHWH

,Q WKH DVVHVVPHQW RI WKH OLNHO\ EHKDYLRXU RI D SUHVWUHVVHG FRQFUHWH VWUXFWXUH RU HOHPHQW WKH DPRXQW RI
IOH[XUDO WHQVLOH VWUHVV GHWHUPLQHV LWV FODVV� DV IROORZV�

������� 9LEUDWLRQ

'LVFRPIRUW RU DODUP WR RFFXSDQWV� VWUXFWXUDO GDPDJH� DQG LQWHUIHUHQFH ZLWK SURSHU IXQFWLRQ VKRXOG EH
DYRLGHG� ,VRODWLRQ RI WKH VRXUFH RI YLEUDWLRQ RU RI SDUW RU DOO RI WKH VWUXFWXUH PD\ EH QHHGHG� )OH[LEOH 
VWUXFWXUDO HOHPHQWV PD\ UHTXLUH VSHFLDO FRQVLGHUDWLRQ�
127( $FFHSWDEOH YLEUDWLRQ OLPLWV DUH GHVFULEHG LQ VSHFLDOLVW OLWHUDWXUH�

����� 'XUDELOLW\

7R SURGXFH D GXUDEOH VWUXFWXUH UHTXLUHV WKH LQWHJUDWLRQ RI DOO DVSHFWV RI GHVLJQ� PDWHULDOV DQG FRQVWUXFWLRQ�

7KH HQYLURQPHQWDO FRQGLWLRQV WR ZKLFK WKH FRQFUHWH ZLOO EH H[SRVHG VKRXOG EH GHILQHG DW WKH GHVLJQ VWDJH�
7KH GHVLJQ VKRXOG WDNH DFFRXQW RI WKH VKDSH DQG EXON RI WKH VWUXFWXUH� DQG WKH QHHG WR HQVXUH WKDW VXUIDFHV 
H[SRVHG WR ZDWHU DUH IUHHO\ GUDLQLQJ �VHH ������� $GHTXDWH FRYHU WR VWHHO KDV WR EH SURYLGHG IRU SURWHFWLRQ 
�VHH ��� DQG ������� &RQVLGHUDWLRQ PD\ DOVR EH JLYHQ WR WKH XVH RI SURWHFWLYH FRDWLQJV WR HLWKHU WKH VWHHO RU
WKH FRQFUHWH� RU ERWK� WR HQKDQFH WKH GXUDELOLW\ RI YXOQHUDEOH SDUWV RI FRQVWUXFWLRQ�

&RQFUHWH VKRXOG EH RI WKH UHOHYDQW TXDOLW\� WKLV GHSHQGV RQ ERWK LWV FRQVWLWXHQW PDWHULDOV DQG PL[ 
SURSRUWLRQV� 7KHUH LV D QHHG WR DYRLG VRPH FRQVWLWXHQW PDWHULDOV ZKLFK PD\ FDXVH GXUDELOLW\ SUREOHPV DQG�
LQ RWKHU LQVWDQFHV� WR VSHFLI\ SDUWLFXODU W\SHV RI FRQFUHWH WR PHHW VSHFLDO GXUDELOLW\ UHTXLUHPHQWV �VHH �����
DQG %6 ��������

*RRG ZRUNPDQVKLS� SDUWLFXODUO\ FXULQJ� LV HVVHQWLDO DQG GLPHQVLRQDO WROHUDQFHV DQG WKH OHYHOV RI FRQWURO 
DQG LQVSHFWLRQ RI FRQVWUXFWLRQ VKRXOG EH VSHFLILHG� 8VH VKRXOG EH PDGH RI VXLWDEOH TXDOLW\ DVVXUDQFH
VFKHPHV ZKHUH WKH\ H[LVW �VHH ���� ���� ��� DQG ��� RI WKLV VWDQGDUG DQG %6 ������ DQG %6 �������
127( )RU H[FHSWLRQDOO\ VHYHUH HQYLURQPHQWV DGGLWLRQDO SUHFDXWLRQV PD\ EH QHFHVVDU\ DQG VSHFLDOLVW OLWHUDWXUH VKRXOG EH FRQVXOWHG�

����� )DWLJXH

:KHQ WKH LPSRVHG ORDG RQ D VWUXFWXUH LV SUHGRPLQDQWO\ F\FOLFDO LW PD\ EH QHFHVVDU\ WR FRQVLGHU WKH HIIHFWV 
RI IDWLJXH�

����� )LUH UHVLVWDQFH

$ VWUXFWXUH RU VWUXFWXUDO HOHPHQW UHTXLUHG WR KDYH ILUH UHVLVWDQFH VKRXOG EH GHVLJQHG WR SRVVHVV DQ
DSSURSULDWH GHJUHH RI UHVLVWDQFH WR IODPH SHQHWUDWLRQ� KHDW WUDQVPLVVLRQ DQG FROODSVH� 5HFRPPHQGDWLRQV 
DUH JLYHQ LQ 6HFWLRQ � RI %6 ������������

����� /LJKWQLQJ

5HLQIRUFHPHQW PD\ EH XVHG DV SDUW RI D OLJKWQLQJ SURWHFWLRQ V\VWHP LQ DFFRUGDQFH ZLWK %6 �����

��� ,QVSHFWLRQ RI FRQVWUXFWLRQ
7R HQVXUH WKDW WKH FRQVWUXFWLRQ LV LQ DFFRUGDQFH ZLWK WKH GHVLJQ� DQ LQVSHFWLRQ SURFHGXUH VKRXOG EH VHW XS 
FRYHULQJ PDWHULDOV� UHFRUGV� ZRUNPDQVKLS DQG FRQVWUXFWLRQ�

7HVWV VKRXOG EH PDGH RQ UHLQIRUFHPHQW DQG WKH FRQVWLWXHQW PDWHULDOV RI FRQFUHWH LQ DFFRUGDQFH ZLWK WKH 
UHOHYDQW VWDQGDUGV� WKH SURGXFWLRQ DQG WHVWLQJ RI FRQFUHWH VKRXOG FRQIRUP WR %6 ������ DQG %6 ������� 
:KHUH DSSOLFDEOH� XVH VKRXOG EH PDGH RI VXLWDEOH TXDOLW\ DVVXUDQFH VFKHPHV�

FODVV �� QR IOH[XUDO WHQVLOH VWUHVVHV�
FODVV �� IOH[XUDO WHQVLOH VWUHVVHV EXW QR YLVLEOH FUDFNLQJ�
FODVV �� IOH[XUDO WHQVLOH VWUHVVHV EXW VXUIDFH ZLGWK RI FUDFNV QRW H[FHHGLQJ ��� PP IRU PHPEHUV LQ 

H[SRVXUH FODVVHV ;6�� ;6�� ;'�� ;'�� ;)� DQG ;)� �VHH 7DEOH $�� RI %6 ������� DQG QRW 
H[FHHGLQJ ��� PP IRU DOO RWKHU PHPEHUV�
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&DUH VKRXOG EH WDNHQ WR HQVXUH WKDW�

D� GHVLJQ DQG GHWDLO DUH FDSDEOH RI EHLQJ H[HFXWHG WR D VXLWDEOH VWDQGDUG� ZLWK GXH DOORZDQFH IRU 
GLPHQVLRQDO WROHUDQFHV�
E� WKHUH DUH FOHDU LQVWUXFWLRQV RQ LQVSHFWLRQ VWDQGDUGV�
F� WKHUH DUH FOHDU LQVWUXFWLRQV RQ SHUPLVVLEOH GHYLDWLRQV�
G� HOHPHQWV FULWLFDO WR ZRUNPDQVKLS� VWUXFWXUDO SHUIRUPDQFH� GXUDELOLW\ DQG DSSHDUDQFH DUH LGHQWLILHG� 
DQG
H� WKHUH LV D V\VWHP WR YHULI\ WKDW WKH TXDOLW\ LV VDWLVIDFWRU\ LQ LQGLYLGXDO SDUWV RI WKH VWUXFWXUH� HVSHFLDOO\ 
WKH FULWLFDO RQHV�

��� /RDGV DQG PDWHULDO SURSHUWLHV

����� /RDGV

������� &KDUDFWHULVWLF YDOXHV RI ORDGV

7KH IROORZLQJ ORDGV VKRXOG EH XVHG LQ GHVLJQ�

D� FKDUDFWHULVWLF GHDG ORDG *N L�H� WKH ZHLJKW RI WKH VWUXFWXUH FRPSOHWH ZLWK ILQLVKHV� IL[WXUHV DQG 
SDUWLWLRQV�

E� FKDUDFWHULVWLF LPSRVHG ORDG� 4N� DQG

F� FKDUDFWHULVWLF ZLQG ORDG� :N�

7KH FKDUDFWHULVWLF ORDG LQ HDFK FDVH VKRXOG EH WKH DSSURSULDWH ORDG DV GHILQHG LQ DQG FDOFXODWHG LQ
DFFRUGDQFH ZLWK %6 ������� %6 ������ DQG %6 �������

������� 1RPLQDO HDUWK ORDGV (Q

1RPLQDO HDUWK ORDGV VKRXOG EH REWDLQHG LQ DFFRUGDQFH ZLWK QRUPDO SUDFWLFH �VHH� IRU H[DPSOH� %6 ������

������� 3DUWLDO VDIHW\ IDFWRUV IRU ORDG I

7KH GHVLJQ ORDG IRU D JLYHQ W\SH RI ORDGLQJ DQG OLPLW VWDWH LV REWDLQHG IURP�

*N I RU 4N I RU :N I RU (Q I

������� /RDGV GXULQJ FRQVWUXFWLRQ

7KH ORDGLQJ FRQGLWLRQV GXULQJ HUHFWLRQ DQG FRQVWUXFWLRQ VKRXOG EH FRQVLGHUHG LQ GHVLJQ DQG VKRXOG EH VXFK 
WKDW WKH VWUXFWXUHªV VXEVHTXHQW FRQIRUPLW\ WR WKH OLPLW VWDWH UHTXLUHPHQWV LV QRW LPSDLUHG�

����� 0DWHULDO SURSHUWLHV

������� &KDUDFWHULVWLF VWUHQJWKV RI PDWHULDOV

8QOHVV RWKHUZLVH VWDWHG LQ WKLV FRGH WKH WHUP FKDUDFWHULVWLF VWUHQJWK PHDQV WKDW YDOXH RI WKH FXEH VWUHQJWK 
RI FRQFUHWH IFX� WKH \LHOG RU SURRI VWUHQJWK RI UHLQIRUFHPHQW I\ RU WKH XOWLPDWH VWUHQJWK RI D SUHVWUHVVLQJ 
WHQGRQ ISX EHORZ ZKLFK � � RI DOO SRVVLEOH WHVW UHVXOWV ZRXOG EH H[SHFWHG WR IDOO�

������� 3DUWLDO VDIHW\ IDFWRUV IRU VWUHQJWK RI PDWHULDOV P

)RU WKH DQDO\VLV RI VHFWLRQV� WKH GHVLJQ VWUHQJWK IRU D JLYHQ PDWHULDO DQG OLPLW VWDWH LV GHULYHG IURP WKH 
FKDUDFWHULVWLF VWUHQJWK GLYLGHG E\ P� ZKHUH P LV WKH DSSURSULDWH SDUWLDO VDIHW\ IDFWRU JLYHQ LQ �������
DQG �������� P WDNHV DFFRXQW RI GLIIHUHQFHV EHWZHHQ DFWXDO DQG ODERUDWRU\ YDOXHV� ORFDO ZHDNQHVVHV DQG
LQDFFXUDFLHV LQ DVVHVVPHQW RI WKH UHVLVWDQFH RI VHFWLRQV� ,W DOVR WDNHV DFFRXQW RI WKH LPSRUWDQFH RI WKH OLPLW 
VWDWH EHLQJ FRQVLGHUHG�

ZKHUH

I LV WKH DSSURSULDWH SDUWLDO VDIHW\ IDFWRU� ,W LV LQWURGXFHG WR WDNH DFFRXQW RI XQFRQVLGHUHG SRVVLEOH 
LQFUHDVHV LQ ORDG� LQDFFXUDWH DVVHVVPHQW RI ORDG HIIHFWV� XQIRUHVHHQ VWUHVV UHGLVWULEXWLRQ� 
YDULDWLRQ LQ GLPHQVLRQDO DFFXUDF\ DQG WKH LPSRUWDQFH RI WKH OLPLW VWDWH EHLQJ FRQVLGHUHG� 7KH 
YDOXH RI I FKRVHQ DOVR HQVXUHV WKDW WKH VHUYLFHDELOLW\ UHTXLUHPHQWV FDQ JHQHUDOO\ EH PHW E\
VLPSOH UXOHV�

© BSI 2007
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������� 6WUHVV�VWUDLQ UHODWLRQVKLSV

7KH VKRUW�WHUP VWUHVV�VWUDLQ UHODWLRQVKLSV PD\ EH WDNHQ DV IROORZV�

D� IRU QRUPDO�ZHLJKW FRQFUHWH� IURP )LJXUH ��� ZLWK P KDYLQJ WKH UHOHYDQW YDOXH JLYHQ LQ ����� RU ������

E� IRU UHLQIRUFHPHQW� IURP )LJXUH ��� ZLWK P KDYLQJ WKH UHOHYDQW YDOXH�

F� IRU SUHVWUHVVLQJ WHQGRQV� IURP )LJXUH ��� ZLWK P KDYLQJ WKH UHOHYDQW YDOXH�

:KHQ VXVWDLQHG ORDGLQJ LV EHLQJ FRQVLGHUHG� IRU UHLQIRUFHPHQW WKH VKRUW�WHUP VWUHVV�VWUDLQ FXUYHV VKRXOG 
EH WDNHQ WR DSSO\� IRU SUHVWUHVVLQJ WHQGRQV� DSSURSULDWH DOORZDQFH IRU UHOD[DWLRQ VKRXOG EH PDGH� )RU 
FRQFUHWH� LQIRUPDWLRQ RQ FUHHS DQG VKULQNDJH LV JLYHQ LQ 6HFWLRQ � RI %6 ������������

������� 3RLVVRQªV UDWLR IRU FRQFUHWH

:KHUH OLQHDU HODVWLF DQDO\VLV LV DSSURSULDWH� 3RLVVRQªV UDWLR PD\ EH WDNHQ DV ����

����� 9DOXHV RI ORDGV IRU XOWLPDWH OLPLW VWDWH �8/6�

������� 'HVLJQ ORDGV

��������� *HQHUDO

,Q 8/6 GHVLJQ RI WKH ZKROH RU DQ\ SDUW RI D VWUXFWXUH HDFK RI WKH FRPELQDWLRQV RI ORDGLQJ JLYHQ LQ 7DEOH ���
VKRXOG EH FRQVLGHUHG DQG WKH GHVLJQ RI FURVV�VHFWLRQV EDVHG RQ WKH PRVW VHYHUH VWUHVVHV SURGXFHG�

7DEOH ��� ¦ /RDG FRPELQDWLRQV DQG YDOXHV RI I IRU WKH XOWLPDWH OLPLW VWDWH

)RU ORDG FRPELQDWLRQV � DQG � LQ 7DEOH ���� WKH §DGYHUVH¨ SDUWLDO IDFWRU LV DSSOLHG WR DQ\ ORDGV WKDW WHQG WR 
SURGXFH D PRUH FULWLFDO GHVLJQ FRQGLWLRQ ZKLOH WKH §EHQHILFLDO¨ IDFWRU LV DSSOLHG WR DQ\ ORDGV WKDW WHQG WR 
SURGXFH D OHVV FULWLFDO GHVLJQ FRQGLWLRQ DW WKH VHFWLRQ FRQVLGHUHG� )RU ORDG FRPELQDWLRQV � DQG �� VHH �������
IRU PLQLPXP KRUL]RQWDO ORDG�

��������� 3DUWLDO IDFWRUV IRU HDUWK SUHVVXUHV

7KH RYHUDOO GLPHQVLRQV DQG VWDELOLW\ RI HDUWK UHWDLQLQJ DQG IRXQGDWLRQ VWUXFWXUHV� H�J� WKH DUHD RI SDG
IRRWLQJV� VKRXOG EH GHWHUPLQHG E\ DSSURSULDWH JHRWHFKQLFDO SURFHGXUHV ZKLFK DUH QRW FRQVLGHUHG LQ WKLV 
FRGH� +RZHYHU� LQ RUGHU WR HVWDEOLVK VHFWLRQ VL]HV DQG UHLQIRUFHPHQW DUHDV ZKLFK ZLOO JLYH DGHTXDWH VDIHW\
DQG VHUYLFHDELOLW\ ZLWKRXW XQGXH FDOFXODWLRQ� LW LV DSSURSULDWH LQ QRUPDO GHVLJQ VLWXDWLRQV WR DSSO\ YDOXHV
RI I FRPSDUDEOH WR WKRVH DSSOLHG WR RWKHU IRUPV RI ORDGLQJ�

7KH IDFWRU I VKRXOG EH DSSOLHG WR DOO HDUWK DQG ZDWHU SUHVVXUHV XQOHVV WKH\ GHULYH GLUHFWO\ IURP ORDGV WKDW 
KDYH DOUHDG\ EHHQ IDFWRUHG� LQ ZKLFK FDVH WKH SUHVVXUHV VKRXOG EH GHULYHG IURP HTXLOLEULXP ZLWK RWKHU 
GHVLJQ XOWLPDWH ORDGV� :KHQ DSSO\LQJ WKH IDFWRU� QR GLVWLQFWLRQ LV PDGH EHWZHHQ DGYHUVH DQG EHQHILFLDO
ORDGV�

/RDG FRPELQDWLRQ /RDG W\SH

'HDG ,PSRVHG (DUWKD DQG 
ZDWHUE

SUHVVXUH

:LQG

$GYHUVH %HQHILFLDO $GYHUVH %HQHILFLDO

�� 'HDG DQG LPSRVHG �DQG HDUWK DQG 
ZDWHU SUHVVXUH�

��� ��� ��� � ���F

���G
¦

�� 'HDG DQG ZLQG �DQG HDUWK DQG ZDWHU 
SUHVVXUH�

��� ��� ¦ ¦ ���F

���G
���

�� 'HDG DQG LPSRVHG DQG ZLQG �DQG 
HDUWK DQG ZDWHU SUHVVXUH�

��� ��� ��� ��� ���F

���G
���

D 7KH HDUWK SUHVVXUH LV WKDW REWDLQHG IURP %6 ���� LQFOXGLQJ DQ DSSURSULDWH PRELOLVDWLRQ IDFWRU� 7KH PRUH RQHURXV RI WKH WZR 
IDFWRUHG FRQGLWLRQV VKRXOG EH WDNHQ�

E 7KH YDOXH RI ��� PD\ EH XVHG ZKHUH WKH PD[LPXP FUHGLEOH OHYHO RI WKH ZDWHU FDQ EH FOHDUO\ GHILQHG� ,I WKLV LV QRW IHDVLEOH� D IDFWRU 
RI ��� VKRXOG EH XVHG�

F 8QSODQQHG H[FDYDWLRQ LQ DFFRUGDQFH ZLWK %6 ����� ������� QRW LQFOXGHG LQ WKH FDOFXODWLRQ�
G 8QSODQQHG H[FDYDWLRQ LQ DFFRUGDQFH ZLWK %6 ����� ������� LQFOXGHG LQ WKH FDOFXODWLRQ�
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:KHUH D GHWDLOHG LQYHVWLJDWLRQ RI WKH VRLO FRQGLWLRQV KDV EHHQ XQGHUWDNHQ DQG DFFRXQW KDV EHHQ WDNHQ RI
SRVVLEOH VWUXFWXUH�VRLO LQWHUDFWLRQ LQ WKH DVVHVVPHQW RI WKH HDUWK SUHVVXUH� LW PD\ EH DSSURSULDWH WR GHULYH
GHVLJQ XOWLPDWH YDOXHV IRU HDUWK DQG ZDWHU SUHVVXUH E\ GLIIHUHQW SURFHGXUHV� ,Q WKLV FDVH� DGGLWLRQDO
FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR FRQGLWLRQV LQ WKH VWUXFWXUH XQGHU VHUYLFHDELOLW\ ORDGV� 7KLV DSSURDFK LV 
DOVR UHFRPPHQGHG IRU DOO GHVLJQ VLWXDWLRQV ZKLFK LQYROYH XQFRPPRQ IHDWXUHV� )XUWKHU JXLGDQFH LV JLYHQ 
LQ 6HFWLRQ � RI %6 ������������

������� (IIHFWV RI H[FHSWLRQDO ORDGV RU ORFDOL]HG GDPDJH

,I LQ WKH GHVLJQ LW LV QHFHVVDU\ WR FRQVLGHU WKH SUREDEOH HIIHFWV RI H[FHVVLYH ORDGV FDXVHG E\ PLVXVH RU 
DFFLGHQW� I VKRXOG EH WDNHQ DV ���� RQ WKH GHILQHG ORDGV� DQG RQO\ WKRVH ORDGV OLNHO\ WR EH DFWLQJ 
VLPXOWDQHRXVO\ QHHG EH FRQVLGHUHG� $JDLQ� ZKHQ FRQVLGHULQJ WKH FRQWLQXHG VWDELOLW\ RI D VWUXFWXUH DIWHU LW 
KDV VXVWDLQHG ORFDOL]HG GDPDJH� I VKRXOG EH WDNHQ DV ����� 7KH ORDGV FRQVLGHUHG VKRXOG EH WKRVH OLNHO\ WR 
RFFXU EHIRUH WHPSRUDU\ RU SHUPDQHQW PHDVXUHV DUH WDNHQ WR UHSDLU RU RIIVHW WKH HIIHFW RI WKH GDPDJH�

)RU WKHVH H[FHSWLRQDO FDVHV DOO WKH IROORZLQJ VKRXOG EH WDNHQ LQWR DFFRXQW�

D� GHDG�ORDG�

E� RQH�WKLUG RI WKH ZLQG ORDG�

F� IRU EXLOGLQJV XVHG SUHGRPLQDQWO\ IRU VWRUDJH RU LQGXVWULDO SXUSRVHV RU ZKHUH WKH LPSRVHG ORDGV DUH 
SHUPDQHQW� ��� � RI WKH LPSRVHG ORDG RU� IRU RWKHU EXLOGLQJV� RQH�WKLUG RI WKH LPSRVHG ORDG�

������� &UHHS� VKULQNDJH DQG WHPSHUDWXUH HIIHFWV

)RU WKH 8/6� WKHVH HIIHFWV ZLOO XVXDOO\ EH PLQRU DQG QR VSHFLILF FDOFXODWLRQV ZLOO EH QHFHVVDU\�

����� 6WUHQJWKV RI PDWHULDOV IRU WKH XOWLPDWH OLPLW VWDWH

������� 'HVLJQ VWUHQJWKV

,Q WKH DVVHVVPHQW RI WKH VWUHQJWK RI D VWUXFWXUH RU DQ\ RI LWV SDUWV RU FURVV�VHFWLRQV� DSSURSULDWH P YDOXHV 
VKRXOG EH WDNHQ IURP 7DEOH ����

7DEOH ��� ¦ 9DOXHV RI P IRU WKH XOWLPDWH OLPLW VWDWH

$ PRUH GHWDLOHG PHWKRG IRU WKH DVVHVVPHQW RI P LV JLYHQ LQ 6HFWLRQ � RI %6 ������������ ,Q 6HFWLRQ �� 
6HFWLRQ � DQG 6HFWLRQ � RI WKLV VWDQGDUG WKHVH YDOXHV KDYH EHHQ XVHG LQ WKH SUHSDUDWLRQ RI WKH YDULRXV WDEOHV 
DVVRFLDWHG ZLWK WKH 8/6�

������� (IIHFWV RI H[FHSWLRQDO ORDGV RU ORFDOL]HG GDPDJH

,Q WKH FRQVLGHUDWLRQ RI WKHVH HIIHFWV P PD\ EH WDNHQ DV ��� IRU FRQFUHWH LQ IOH[XUH DQG ��� IRU VWHHO�

����� 'HVLJQ ORDGV IRU VHUYLFHDELOLW\ OLPLW VWDWHV

)RU 6/6 FDOFXODWLRQV WKH GHVLJQ ORDGV VKRXOG EH WKRVH DSSURSULDWH WR WKH 6/6 XQGHU FRQVLGHUDWLRQ DV 
GLVFXVVHG LQ ��� RI %6 ������������

����� 0DWHULDO SURSHUWLHV IRU VHUYLFHDELOLW\ OLPLW VWDWHV

������� *HQHUDO

)RU 6/6 FDOFXODWLRQV� WKH PDWHULDO SURSHUWLHV DVVXPHG �PRGXOHV RI HODVWLFLW\� FUHHS� VKULQNDJH� HWF�� VKRXOG 
EH WDNHQ DV WKRVH DSSURSULDWH WR WKH 6/6 XQGHU FRQVLGHUDWLRQ DV GLVFXVVHG LQ ��� RI %6 ������������

������� 7HQVLOH VWUHVV FULWHULD IRU SUHVWUHVVHG FRQFUHWH

,Q DVVHVVLQJ WKH FUDFNLQJ VWUHQJWK IRU D FODVV � PHPEHU� P VKRXOG EH WDNHQ DV ��� IRU FRQFUHWH LQ WHQVLRQ 
GXH WR IOH[XUH� $OORZDEOH GHVLJQ VWUHVVHV DUH JLYHQ LQ ��������

5HLQIRUFHPHQW �SUHVWUHVVLQJ VWHHO LQFOXGHG� ����
&RQFUHWH LQ IOH[XUH RU D[LDO ORDG ����
6KHDU VWUHQJWK ZLWKRXW VKHDU UHLQIRUFHPHQW ����
%RQG VWUHQJWK ���
2WKHUV �H�J� EHDULQJ VWUHVV� ���
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����� 0DWHULDO SURSHUWLHV IRU GXUDELOLW\

6RPH GXUDELOLW\ SUREOHPV DUH DVVRFLDWHG ZLWK WKH FKDUDFWHULVWLFV RI WKH FRQVWLWXHQW PDWHULDOV ZKLOVW RWKHUV 
UHTXLUH SDUWLFXODU FKDUDFWHULVWLFV RI WKH FRQFUHWH WR RYHUFRPH WKHP� *XLGDQFH RQ WKHVH LV JLYHQ LQ WKH
IROORZLQJ VHFWLRQV DQG VXEFODXVHV RI WKLV VWDQGDUG DQG %6 ������ DQG %6 �������

D� GXUDELOLW\ DQG FRQVWLWXHQW PDWHULDOV� 

�� FKORULGHV DQG FRUURVLRQ RI VWHHO 

�� GLVUXSWLRQ GXH WR H[FHVV VXOIDWHV 

�� GLVUXSWLRQ GXH WR DONDOL�VLOLFD UHDFWLRQ

�� DJJUHJDWHV ZLWK KLJK GU\LQJ VKULQNDJH 

�� DJJUHJDWHV DQG ILUH UHVLVWDQFH �VHH 6HFWLRQ � RI %6 ����������� DQG

E� GXUDELOLW\ DQG FRQFUHWH FKDUDFWHULVWLFV� 

�� FRQFUHWH TXDOLW\ DQG FRYHU WR UHLQIRUFHPHQW �VHH ������ ��� DQG ������ RI WKLV VWDQGDUG DQG $QQH[ $
RI %6 �������������

�� DLU�HQWUDLQHG FRQFUHWH IRU IUHH]H�WKDZ UHVLVWDQFH 

�� FRQFUHWH VXEMHFW WR H[SRVXUH WR DJJUHVVLYH FKHPLFDOV 

�� FRQFUHWH SURSHUWLHV DQG GXUDELOLW\ �VHH $QQH[ $ RI %6 �������������

�� ILUH UHVLVWDQFH �VHH 6HFWLRQ � RI %6 ����������� DQG

�� OLJKWZHLJKW DJJUHJDWH FRQFUHWH �VHH 6HFWLRQ � RI %6 �������������

��� $QDO\VLV

����� *HQHUDO

7KH DQDO\VLV WKDW LV FDUULHG RXW WR MXVWLI\ D GHVLJQ FDQ EH EURNHQ LQWR WZR VWDJHV DV IROORZV�

D� DQDO\VLV RI WKH VWUXFWXUH�

E� DQDO\VLV RI VHFWLRQV�

,Q WKH DQDO\VLV RI WKH VWUXFWXUH� RU SDUW RI WKH VWUXFWXUH� WR GHWHUPLQH IRUFH GLVWULEXWLRQV ZLWKLQ WKH 
VWUXFWXUH� WKH SURSHUWLHV RI PDWHULDOV PD\ EH DVVXPHG WR EH WKRVH DVVRFLDWHG ZLWK WKHLU FKDUDFWHULVWLF 
VWUHQJWKV� LUUHVSHFWLYH RI ZKLFK OLPLW VWDWH LV EHLQJ FRQVLGHUHG� ,Q WKH DQDO\VLV RI DQ\ FURVV�VHFWLRQ ZLWKLQ
WKH VWUXFWXUH� WKH SURSHUWLHV RI PDWHULDOV VKRXOG EH DVVXPHG WR EH WKRVH DVVRFLDWHG ZLWK WKHLU GHVLJQ 
VWUHQJWKV DSSURSULDWH WR WKH OLPLW VWDWH EHLQJ FRQVLGHUHG�

7KH PHWKRGV RI DQDO\VLV XVHG VKRXOG EH EDVHG RQ DV DFFXUDWH D UHSUHVHQWDWLRQ RI WKH EHKDYLRXU RI WKH 
VWUXFWXUH DV LV UHDVRQDEO\ SUDFWLFDEOH� 7KH PHWKRGV DQG DVVXPSWLRQV JLYHQ LQ WKLV FODXVH DUH JHQHUDOO\
DGHTXDWH EXW� LQ FHUWDLQ FDVHV� PRUH IXQGDPHQWDO DSSURDFKHV LQ DVVHVVLQJ WKH EHKDYLRXU RI WKH VWUXFWXUH
XQGHU ORDG PD\ EH PRUH DSSURSULDWH�

����� $QDO\VLV RI VWUXFWXUH

7KH SULPDU\ REMHFWLYH RI VWUXFWXUDO DQDO\VLV LV WR REWDLQ D VHW RI LQWHUQDO IRUFHV DQG PRPHQWV WKURXJKRXW
WKH VWUXFWXUH WKDW DUH LQ HTXLOLEULXP ZLWK WKH GHVLJQ ORDGV IRU WKH UHTXLUHG ORDGLQJ FRPELQDWLRQV�

8QGHU GHVLJQ XOWLPDWH ORDGV� DQ\ LPSOLHG UHGLVWULEXWLRQ RI IRUFHV DQG PRPHQWV VKRXOG EH FRPSDWLEOH ZLWK
WKH GXFWLOLW\ RI WKH PHPEHUV FRQFHUQHG� *HQHUDOO\ LW ZLOO EH VDWLVIDFWRU\ WR GHWHUPLQH HQYHORSHV RI IRUFHV
DQG PRPHQWV E\ OLQHDU HODVWLF DQDO\VLV RI DOO RU SDUWV RI WKH VWUXFWXUH DQG DOORZ IRU UHGLVWULEXWLRQ DQG
SRVVLEOH EXFNOLQJ HIIHFWV XVLQJ WKH PHWKRGV GHVFULEHG LQ 6HFWLRQ � DQG 6HFWLRQ �� $OWHUQDWLYHO\ SODVWLF 
PHWKRGV� H�J� \LHOG OLQH DQDO\VLV� PD\ EH XVHG�

)RU GHVLJQ VHUYLFH ORDGV� WKH DQDO\VLV E\ OLQHDU HODVWLF PHWKRGV ZLOO QRUPDOO\ JLYH D VDWLVIDFWRU\ VHW RI 
PRPHQWV DQG IRUFHV�
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(see 'A.4.2 of BS 8500-1:2006();
(see 'A.7.4 of BS 8500-1:2006();

(see 'A.8.1 of BS 8500-1:2006();
(see 'A.7.3 of BS 8500-1:2006();

'A.7.1 of BS 8500-1:2006();

(see 'A.4.3 and Table A.8 of BS 8500-1:2006();
(see 'A.4.4 of BS 8500-1:2006();

'A.7.1 of BS 8500-1:2006();
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6HFWLRQ �

:KHQ OLQHDU HODVWLF DQDO\VLV LV XVHG� WKH UHODWLYH VWLIIQHVVHV RI PHPEHUV PD\ EH EDVHG RQ DQ\ RI WKH 
IROORZLQJ�

D� 7KH FRQFUHWH VHFWLRQ� WKH HQWLUH FRQFUHWH FURVV�VHFWLRQ� LJQRULQJ WKH UHLQIRUFHPHQW�

E� 7KH JURVV VHFWLRQ� WKH HQWLUH FRQFUHWH FURVV�VHFWLRQ� LQFOXGLQJ WKH UHLQIRUFHPHQW RQ WKH EDVLV RI PRGXODU 
UDWLR�

F� 7KH WUDQVIRUPHG VHFWLRQ� WKH FRPSUHVVLRQ DUHD RI WKH FRQFUHWH FURVV�VHFWLRQ FRPELQHG ZLWK WKH 
UHLQIRUFHPHQW RQ WKH EDVLV RI PRGXODU UDWLR�

,Q E� DQG F� D PRGXODU UDWLR RI �� PD\ EH DVVXPHG LQ WKH DEVHQFH RI EHWWHU LQIRUPDWLRQ�

$ FRQVLVWHQW DSSURDFK VKRXOG EH XVHG IRU DOO HOHPHQWV RI WKH VWUXFWXUH�

����� $QDO\VLV RI VHFWLRQV IRU WKH XOWLPDWH OLPLW VWDWH

7KH VWUHQJWK RI D FURVV�VHFWLRQ DW WKH 8/6 XQGHU ERWK VKRUW DQG ORQJ WHUP ORDGLQJ PD\ EH DVVHVVHG
DVVXPLQJ WKH VKRUW WHUP VWUHVV�VWUDLQ FXUYHV GHULYHG IURP WKH GHVLJQ VWUHQJWKV RI WKH PDWHULDOV DV JLYHQ 
LQ ������� DQG )LJXUH ���� )LJXUH ��� DQG )LJXUH ��� DV DSSURSULDWH� ,Q WKH FDVH RI SUHVWUHVVLQJ WHQGRQV WKH
PRGXOL RI HODVWLFLW\ LQ )LJXUH ��� DUH WKRVH JLYHQ IRU LQIRUPDWLRQ LQ %6 ���� DQG %6 �����

����� $QDO\VLV RI VHFWLRQV IRU VHUYLFHDELOLW\ OLPLW VWDWHV

7KH EHKDYLRXU RI D VHFWLRQ DW D 6/6 PD\ EH DVVHVVHG DVVXPLQJ SODQH VHFWLRQV UHPDLQ SODLQ DQG OLQHDU
VWUHVV�VWUDLQ UHODWLRQVKLSV IRU ERWK VWHHO DQG FRQFUHWH�

$OORZDQFH VKRXOG EH PDGH ZKHUH DSSURSULDWH IRU WKH HIIHFWV RI FUHHS� VKULQNDJH� FUDFNLQJ DQG SUHVWUHVV 
ORVVHV�

7KH HODVWLF PRGXOXV IRU VWHHO VKRXOG EH WDNHQ DV ��� N1�PP�� ,QIRUPDWLRQ RQ WKH VHOHFWLRQ RI HODVWLF PRGXOL 
IRU FRQFUHWH PD\ EH IRXQG LQ 6HFWLRQ � RI %6 ������������

��� 'HVLJQ EDVHG RQ WHVWV

����� 0RGHO WHVWV

$ GHVLJQ PD\ EH GHHPHG VDWLVIDFWRU\ RQ WKH EDVLV RI UHVXOWV IURP DQ DSSURSULDWH PRGHO WHVW FRXSOHG ZLWK 
WKH XVH RI PRGHO DQDO\VLV WR SUHGLFW WKH EHKDYLRXU RI WKH DFWXDO VWUXFWXUH� SURYLGHG WKH ZRUN LV FDUULHG RXW 
E\ HQJLQHHUV ZLWK UHOHYDQW H[SHULHQFH XVLQJ VXLWDEOH HTXLSPHQW�

����� 3URWRW\SH WHVWV

$ GHVLJQ PD\ EH GHHPHG VDWLVIDFWRU\ LI WKH DQDO\WLFDO RU HPSLULFDO EDVLV RI WKH GHVLJQ KDV EHHQ MXVWLILHG E\
GHYHORSPHQW WHVWLQJ RI SURWRW\SH XQLWV DQG VWUXFWXUHV UHOHYDQW WR WKH SDUWLFXODU GHVLJQ XQGHU 
FRQVLGHUDWLRQ�

© BSI 2007
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127( � ���� WDNHV DFFRXQW RI WKH UHODWLRQ EHWZHHQ WKH FXEH VWUHQJWK DQG WKH EHQGLQJ VWUHQJWK LQ D IOH[XUDO PHPEHU� ,W LV VLPSO\ 
D FRHIILFLHQW DQG QRW D SDUWLDO VDIHW\ IDFWRU�

127( � IFX LV LQ 1�PP��

)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU QRUPDO�ZHLJKW FRQFUHWH

127( I\ LV LQ 1�PP��

)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU UHLQIRUFHPHQW

© BSI 2007
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127( ISX LV LQ 1�PP��

)LJXUH ��� ¦ 6KRUW WHUP GHVLJQ VWUHVV�VWUDLQ FXUYH IRU SUHVWUHVVLQJ WHQGRQV

© BSI 2007
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6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� UHLQIRUFHG FRQFUHWH

127( %ULGJHV� ZDWHU�UHWDLQLQJ VWUXFWXUHV� FKLPQH\V DQG VRPH RWKHU VWUXFWXUHV DUH PRUH DSSURSULDWHO\ FRYHUHG E\ RWKHU FRGHV� )RU 
GHHS EHDPV DQG RWKHU XQFRPPRQ HOHPHQWV� RWKHU UHOHYDQW VSHFLDOLVW OLWHUDWXUH PD\ EH XVHG SURYLGLQJ WKH UHVXOWLQJ GHVLJQV VDWLVI\ 
6HFWLRQ ��

��� 'HVLJQ EDVLV DQG VWUHQJWK RI PDWHULDOV

����� *HQHUDO

7KLV VHFWLRQ JLYHV PHWKRGV RI DQDO\VLV DQG GHVLJQ WKDW ZLOO LQ JHQHUDO HQVXUH WKDW IRU UHLQIRUFHG FRQFUHWH 
VWUXFWXUHV� WKH REMHFWLYHV VHW RXW LQ 6HFWLRQ � DUH PHW� 2WKHU PHWKRGV PD\ EH XVHG SURYLGHG WKH\ FDQ EH
VKRZQ WR EH VDWLVIDFWRU\ IRU WKH W\SH RI VWUXFWXUH RU PHPEHU FRQVLGHUHG� 7KH GHVLJQ UHFRPPHQGDWLRQV 
DVVXPH WKH XVH RI QRUPDO�ZHLJKW DJJUHJDWH� :KHUH OLJKWZHLJKW DJJUHJDWH LV WR EH XVHG� VHH 6HFWLRQ � RI
%6 ������������ ,Q FHUWDLQ FDVHV� WKH DVVXPSWLRQV PDGH LQ WKLV VHFWLRQ PD\ EH LQDSSURSULDWH DQG WKH 
HQJLQHHU VKRXOG DGRSW D PRUH VXLWDEOH PHWKRG KDYLQJ UHJDUG WR WKH QDWXUH RI WKH VWUXFWXUH LQ TXHVWLRQ�

����� %DVLV RI GHVLJQ IRU UHLQIRUFHG FRQFUHWH

+HUH WKH 8/6 LV DVVXPHG WR EH WKH FULWLFDO OLPLW VWDWH� WKH 6/6 RI GHIOHFWLRQ DQG FUDFNLQJ ZLOO QRW WKHQ
QRUPDOO\ EH UHDFKHG LI WKH UHFRPPHQGDWLRQV JLYHQ IRU VSDQ�HIIHFWLYH GHSWK UDWLRV DQG UHLQIRUFHPHQW 
VSDFLQJV DUH IROORZHG�

����� $OWHUQDWLYH PHWKRGV �VHUYLFHDELOLW\ OLPLW VWDWH�

$V DQ DOWHUQDWLYH WR ����� �GHIOHFWLRQ DQG FUDFN ZLGWK PD\ EH FDOFXODWHG� VXLWDEOH PHWKRGV DUH JLYHQ LQ
6HFWLRQ � RI %6 �������������

����� 5REXVWQHVV

������� *HQHUDO FKHFN RI VWUXFWXUDO LQWHJULW\

$ FDUHIXO FKHFN VKRXOG EH PDGH DQG DSSURSULDWH DFWLRQ WDNHQ WR HQVXUH WKDW WKHUH LV QR LQKHUHQW ZHDNQHVV 
RI VWUXFWXUDO OD\RXW DQG WKDW DGHTXDWH PHDQV H[LVW WR WUDQVPLW WKH GHDG� LPSRVHG DQG ZLQG ORDGV VDIHO\
IURP WKH KLJKHVW VXSSRUWHG OHYHO WR WKH IRXQGDWLRQV�

������� 1RWLRQDO KRUL]RQWDO ORDG

$OO EXLOGLQJV VKRXOG EH FDSDEOH RI UHVLVWLQJ D QRWLRQDO GHVLJQ XOWLPDWH KRUL]RQWDO ORDG DSSOLHG DW HDFK IORRU 
RU URRI OHYHO VLPXOWDQHRXVO\ HTXDO WR ��� � RI WKH FKDUDFWHULVWLF GHDG ZHLJKW RI WKH VWUXFWXUH EHWZHHQ 
PLG�KHLJKW RI WKH VWRUH\ EHORZ DQG HLWKHU PLG�KHLJKW RI WKH VWRUH\ DERYH RU WKH URRI VXUIDFH >L�H� WKH GHVLJQ
XOWLPDWH ZLQG ORDG VKRXOG QRW EH WDNHQ DV OHVV WKDQ WKLV YDOXH ZKHQ FRQVLGHULQJ ORDG FRPELQDWLRQV � RU �
�VHH ��������@�

������� 3URYLVLRQ RI WLHV

,Q VWUXFWXUHV ZKHUH DOO ORDG�EHDULQJ HOHPHQWV DUH FRQFUHWH� KRUL]RQWDO DQG YHUWLFDO WLHV VKRXOG EH SURYLGHG 
LQ DFFRUGDQFH ZLWK �������

������� .H\ HOHPHQWV DQG EULGJLQJ VWUXFWXUHV

:KHUH NH\ HOHPHQWV DQG EULGJLQJ VWUXFWXUHV DUH QHFHVVDU\� WKH\ VKRXOG EH GHVLJQHG LQ DFFRUGDQFH ZLWK ���
RI %6 ������������

������� 6DIHJXDUGLQJ DJDLQVW YHKLFXODU LPSDFW

:KHUH YHUWLFDO HOHPHQWV DUH SDUWLFXODUO\ DW ULVN IURP YHKLFOH LPSDFW� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH
SURYLVLRQ RI DGGLWLRQDO SURWHFWLRQ� VXFK DV EROODUGV� HDUWK EDQNV RU RWKHU GHYLFHV�

������� )ORZ FKDUW RI GHVLJQ SURFHGXUH

)LJXUH ��� VXPPDUL]HV WKH GHVLJQ SURFHGXUH HQYLVDJHG E\ WKH FRGH IRU HQVXULQJ UREXVWQHVV�

© BSI 2007
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����� 'XUDELOLW\ RI VWUXFWXUDO FRQFUHWH

������� *HQHUDO

$ GXUDEOH FRQFUHWH HOHPHQW LV RQH WKDW LV GHVLJQHG DQG FRQVWUXFWHG WR SURWHFW HPEHGGHG PHWDO IURP 
FRUURVLRQ DQG WR SHUIRUP VDWLVIDFWRULO\ LQ WKH ZRUNLQJ HQYLURQPHQW IRU WKH OLIH�WLPH RI WKH VWUXFWXUH�

7R DFKLHYH WKLV LW LV QHFHVVDU\ WR FRQVLGHU PDQ\ LQWHUUHODWHG IDFWRUV DW YDULRXV VWDJHV LQ WKH GHVLJQ DQG 
FRQVWUXFWLRQ SURFHVV� 7KXV WKH VWUXFWXUDO IRUP DQG FRYHU WR VWHHO DUH FRQVLGHUHG DW WKH GHVLJQ VWDJH DQG
WKLV LQYROYHV FRQVLGHUDWLRQ RI WKH HQYLURQPHQWDO FRQGLWLRQV �VHH $�� RI %6 ������������� ,I WKHVH DUH 
SDUWLFXODUO\ DJJUHVVLYH� LW PD\ EH QHFHVVDU\ WR FRQVLGHU WKH W\SH RI FHPHQW DW WKH GHVLJQ VWDJH�

7KH PDLQ FKDUDFWHULVWLFV LQIOXHQFLQJ WKH GXUDELOLW\ RI FRQFUHWH DUH WKH UDWHV DW ZKLFK R[\JHQ� FDUERQ 
GLR[LGH� FKORULGH LRQV DQG RWKHU SRWHQWLDOO\ GHOHWHULRXV VXEVWDQFHV FDQ SHQHWUDWH WKH FRQFUHWH� DQG WKH 
FRQFUHWHªV DELOLW\ WR ELQG WKHVH VXEVWDQFHV� 7KHVH FKDUDFWHULVWLFV DUH JRYHUQHG E\ WKH FRQVWLWXHQWV DQG 
SURFHGXUHV XVHG LQ PDNLQJ WKH FRQFUHWH �VHH $QQH[ $ RI %6 ����������� DQG ����� RI WKLV VWDQGDUG��

7KH IDFWRUV LQIOXHQFLQJ GXUDELOLW\ LQFOXGH�

D� WKH GHVLJQ DQG GHWDLOLQJ RI WKH VWUXFWXUH �VHH �����������

E� WKH FRYHU WR HPEHGGHG VWHHO �VHH ���� DQG ��������

F� WKH H[SRVXUH FRQGLWLRQV �VHH �������

G� WKH W\SH RI FHPHQW 

H� WKH W\SH RI DJJUHJDWH

J� WKH W\SH DQG GRVDJH RI DGPL[WXUH 

K� ZRUNPDQVKLS� WR REWDLQ D VSHFLILHG FRYHU� IXOO FRPSDFWLRQ DQG HIILFLHQW FXULQJ �VHH �����

L� MRLQWV DQG FRQQHFWLRQV �VHH ����� DQG ��������

7KH GHJUHH RI H[SRVXUH DQWLFLSDWHG IRU WKH FRQFUHWH GXULQJ LWV VHUYLFH OLIH WRJHWKHU ZLWK RWKHU UHOHYDQW
IDFWRUV UHODWLQJ WR PL[ FRPSRVLWLRQ� ZRUNPDQVKLS DQG GHVLJQ VKRXOG EH FRQVLGHUHG� 7R SURYLGH DGHTXDWH 
GXUDELOLW\ XQGHU WKHVH FRQGLWLRQV� WKH FRQFUHWH VKRXOG EH FKRVHQ DQG VSHFLILHG LQ DFFRUGDQFH ZLWK 
%6 ������ DQG %6 �������

������� 'HVLJQ IRU GXUDELOLW\

��������� 'HVLJQ DQG GHWDLOLQJ RI WKH VWUXFWXUH

6LQFH PDQ\ SURFHVVHV RI GHWHULRUDWLRQ RI FRQFUHWH RQO\ RFFXU LQ WKH SUHVHQFH RI IUHH ZDWHU� WKH VWUXFWXUH 
VKRXOG EH GHVLJQHG� ZKHUHYHU SRVVLEOH� WR PLQLPL]H XSWDNH RI ZDWHU RU H[SRVXUH WR PRLVWXUH� 7KH VKDSH DQG 
GHVLJQ GHWDLOV RI H[SRVHG VWUXFWXUHV VKRXOG EH VXFK DV WR SURPRWH JRRG GUDLQDJH RI ZDWHU DQG WR DYRLG 
VWDQGLQJ SRROV DQG UXQGRZQ RI ZDWHU�

&DUH VKRXOG DOVR EH WDNHQ WR PLQLPL]H DQ\ FUDFNV WKDW PD\ FROOHFW RU WUDQVPLW ZDWHU�

&RQFUHWH LV PRUH YXOQHUDEOH WR GHWHULRUDWLRQ GXH WR FKHPLFDO RU FOLPDWLF DWWDFN ZKHQ LW LV LQ WKLQ VHFWLRQV� 
LQ VHFWLRQV XQGHU K\GURVWDWLF SUHVVXUH IURP RQH VLGH RQO\� LQ SDUWO\ LPPHUVHG VHFWLRQV DQG DW FRUQHUV DQG
HGJHV RI HOHPHQWV� 7KH OLIH RI WKH VWUXFWXUH FDQ EH OHQJWKHQHG E\ SURYLGLQJ H[WUD FRYHU WR VWHHO DW WKH
FRUQHUV� E\ FKDPIHULQJ WKH FRUQHUV RU E\ XVLQJ FLUFXODU FURVV�VHFWLRQV RU E\ XVLQJ VXUIDFH WUHDWPHQWV ZKLFK 
SUHYHQW RU UHGXFH WKH LQJUHVV RI ZDWHU� FDUERQ GLR[LGH RU DJJUHVVLYH FKHPLFDOV�

*RRG FXULQJ �VHH ������ LV HVVHQWLDO WR DYRLG WKH KDUPIXO HIIHFWV RI HDUO\ ORVV RI PRLVWXUH�

:KHUH WKH PLQLPXP GLPHQVLRQ RI WKH FRQFUHWH WR EH SODFHG DW D VLQJOH WLPH LV JUHDWHU WKDQ ��� PP� DQG 
HVSHFLDOO\ ZKHUH WKH FHPHQW FRQWHQW LV ��� NJ�P� RU PRUH� PHDVXUHV WR UHGXFH WKH WHPSHUDWXUH ULVH DQG�RU 
SHDN WHPSHUDWXUH VXFK DV XVLQJ PDWHULDO ZLWK D VORZHU UHOHDVH RI KHDW RI K\GUDWLRQ VKRXOG EH FRQVLGHUHG�

7KH DPRXQW DQG WKH UDWH RI KHDW HYROXWLRQ LV UHODWHG WR WKH FHPHQW FRQWHQW DQG WKH FKHPLVWU\ RI WKH 
3RUWODQG FHPHQW� DQG WKH FKHPLVWU\ DQG DPRXQW RI WKH JURXQG JUDQXODWHG EODVWIXUQDFH VODJ �J�J�E�I�V�� RU 
SXOYHUL]HG IXHO DVK �S�I�D�� LQ EOHQGHG FHPHQWV� RU FRPELQHG LQ WKH FRQFUHWH PL[HU� 7KHVH IDFWRUV PD\ DOVR 
DIIHFW WKH UDWH RI VWUHQJWK GHYHORSPHQW� XOWLPDWH VWUHQJWK DQG RWKHU SURSHUWLHV�

© BSI 2007

(see 'A.4 of BS 8500-1:2006();
(see 'A.7 of BS 8500-1:2006();

f) the cement content and water/cement ratio of the concrete (see 3.3.5 of this standard and 'A.4 of 
BS 8500-1:2006();

(see 'Table A.8 of BS 8500-1:2006();
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��������� 'HSWK RI FRQFUHWH FRYHU DQG FRQFUHWH TXDOLW\

7KH SURWHFWLRQ RI WKH VWHHO LQ FRQFUHWH DJDLQVW FRUURVLRQ GHSHQGV XSRQ WKH DONDOLQH HQYLURQPHQW SURYLGHG 
E\ DQ DGHTXDWH WKLFNQHVV RI JRRG TXDOLW\ FRQFUHWH�

QRUPDO�ZHLJKW DJJUHJDWH FRQFUHWH ZKLFK VKRXOG EH SURYLGHG WR DOO UHLQIRUFHPHQW� LQFOXGLQJ OLQNV� DQG WR 
SUHVWUHVVLQJ WHQGRQV GHSHQGLQJ RQ WKH FRQGLWLRQ RI H[SRVXUH GHVFULEHG LQ $�� RI %6 ����������� DQG RQ WKH 
FKDUDFWHULVWLFV RI WKH FRQFUHWH�

��������� 2WKHU SURSHUWLHV

:KHUH LW LV DQWLFLSDWHG WKDW DQ\ DJJUHJDWH LV OLNHO\ WR KDYH DQ XQXVXDO HIIHFW RQ WKH SK\VLFDO DQG 
PHFKDQLFDO SURSHUWLHV RI FRQFUHWH� RU LWV LQWHUDFWLRQ ZLWK VWHHO UHLQIRUFHPHQW� WKHVH IDFWRUV VKRXOG EH WDNHQ 
LQWR DFFRXQW LQ VWUXFWXUDO GHVLJQ DQG LQ WKH ZRUNPDQVKLS� )RU H[DPSOH� WKH HODVWLF PRGXOXV GHSHQGV 
PDLQO\ RQ WKH DJJUHJDWH XVHG �VHH 6HFWLRQ � RI %6 �������������

��������� 8QUHLQIRUFHG FRQFUHWH

:KHUH D PHPEHU LV GHVLJQHG DV XQUHLQIRUFHG EXW FRQWDLQV UHLQIRUFLQJ EDUV� WKH PHPEHU PD\ EH WUHDWHG DV 
XQUHLQIRUFHG IRU WKH SXUSRVHV RI WKLV VXE�FODXVH SURYLGHG WKDW DQ\ GDPDJH WR WKH FRYHU FRQFUHWH RU 
XQVLJKWOLQHVV WKDW PD\ UHVXOW IURP FRUURVLRQ RI WKH EDUV LV DFFHSWDEOH�

����� /RDGV

7KH YDOXHV RI WKH GHVLJQ XOWLPDWH ORDGV WR EH XVHG LQ GHVLJQ DUH WKRVH JLYHQ LQ ����� DQG WKH YDOXHV RI WKH 
GHVLJQ VHUYLFH ORDGV LQ ������

����� 6WUHQJWK RI PDWHULDOV

������� *HQHUDO

7KH GHVLJQ VWUHQJWKV RI PDWHULDOV IRU 8/6 DUH H[SUHVVHG LQ WKH WDEOHV DQG WKH HTXDWLRQV LQ WHUPV RI WKH 
FKDUDFWHULVWLF VWUHQJWKV RI WKH PDWHULDOV DQG SDUWLDO VDIHW\ IDFWRUV�

������� 6HOHFWLRQ RI FRPSUHVVLYH VWUHQJWK FODVV RI FRQFUHWH

D� DGHTXDWH VWUHQJWK IRU WKH OLPLW VWDWH UHTXLUHPHQWV RI 6HFWLRQ ��

E� GXUDELOLW\ �VHH ����� DQG ��� RI WKLV VWDQGDUG� 

F� DQ\ RWKHU VSHFLDO RYHUULGLQJ FKDUDFWHULVWLF�

)RU UHLQIRUFHG FRQFUHWH� WKH PLQLPXP VWUHQJWK FODVV WKDW VKRXOG EH XVHG LV /&����� IRU FRQFUHWH PDGH ZLWK 
OLJKWZHLJKW DJJUHJDWHV� DQG &����� IRU FRQFUHWH PDGH ZLWK QRUPDO�ZHLJKW DJJUHJDWHV�

������� $JH DOORZDQFH IRU FRQFUHWH

'HVLJQ VKRXOG EH EDVHG RQ WKH �� GD\ FKDUDFWHULVWLF VWUHQJWK XQOHVV WKHUH LV HYLGHQFH WR MXVWLI\ D KLJKHU 
VWUHQJWK IRU D SDUWLFXODU VWUXFWXUH�

������� &KDUDFWHULVWLF VWUHQJWKV RI UHLQIRUFHPHQW

&KDUDFWHULVWLF VWUHQJWKV RI UHLQIRUFHPHQW DUH JLYHQ LQ %6 ����� %6 ���� DQG %6 ���� DQG DUH DV VKRZQ LQ
7DEOH ���� 'HVLJQ PD\ EH EDVHG RQ WKH DSSURSULDWH FKDUDFWHULVWLF VWUHQJWK RU D ORZHU YDOXH LI QHFHVVDU\ WR 
UHGXFH GHIOHFWLRQ RU FRQWURO FUDFNLQJ�

© BSI 2007

'Table A.3, Table A.4 and Table A.9 of BS 8500-1:2006( give the limiting values of the nominal cover of

'Table A.8, Table A.11 and Table A.12 of BS 8500-1:2006( give recommended values for the maximum 
free water cement/ratio, minimum cement content and minimum strength class of concrete to ensure long 
service life under appropriate conditions of exposure.
For concrete made with normal-weight aggregate and used in foundations and slabs for low rise structures 
in non-aggressive soil conditions (see 'aggressive chemical environment for concrete (ACEC) class AC-1 
of Table A.2 of BS 8500-1:2006(), a minimum strength class of C8/10 may be used provided the minimum 
cement content is not less than 180 kg/m3 for other types of concrete.

The compressive strength class of concrete appropriate for use should be selected from the preferred 
compressive strength classes in 'Table 7 and Table 8 of BS EN 206-1:2000 and the Note to A.4.2 of 
BS 8500-1:2006( taking account of the following factors: 

'A.4, Table A.4 and Table A.8 of BS 8500-1:2006();
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7DEOH ��� ¦ 6WUHQJWK RI UHLQIRUFHPHQW

��� 6WUXFWXUHV DQG VWUXFWXUDO IUDPHV

����� $QDO\VLV RI VWUXFWXUHV

������� &RPSOHWH VWUXFWXUHV DQG FRPSOHWH VWUXFWXUDO IUDPHV

$QDO\VLV PD\ IROORZ WKH UHFRPPHQGDWLRQV RI ��� EXW WKH PHWKRGV RI ������� RU ������� PD\ EH DGRSWHG LI 
DSSURSULDWH�

������� 0RQROLWKLF IUDPHV QRW SURYLGLQJ ODWHUDO VWDELOLW\

��������� 6LPSOLILFDWLRQ LQWR VXE�IUDPHV

7KH PRPHQWV� ORDGV DQG VKHDU IRUFHV WR EH XVHG LQ WKH GHVLJQ RI LQGLYLGXDO FROXPQV DQG EHDPV RI D IUDPH 
VXSSRUWLQJ YHUWLFDO ORDGV RQO\ PD\ EH GHULYHG IURP DQ HODVWLF DQDO\VLV RI D VHULHV RI VXE�IUDPHV �EXW
VHH ����� FRQFHUQLQJ UHGLVWULEXWLRQ RI PRPHQWV�� (DFK VXE�IUDPH PD\ EH WDNHQ WR FRQVLVW RI WKH EHDPV DW
RQH OHYHO WRJHWKHU ZLWK WKH FROXPQV DERYH DQG EHORZ� 7KH HQGV RI WKH FROXPQV UHPRWH IURP WKH EHDPV PD\ 
JHQHUDOO\ EH DVVXPHG WR EH IL[HG XQOHVV WKH DVVXPSWLRQ RI D SLQQHG HQG LV FOHDUO\ PRUH UHDVRQDEOH �IRU 
H[DPSOH� ZKHUH D IRXQGDWLRQ GHWDLO LV FRQVLGHUHG XQDEOH WR GHYHORS PRPHQW UHVWUDLQW��

��������� &KRLFH RI FULWLFDO ORDGLQJ DUUDQJHPHQWV

,W ZLOO QRUPDOO\ EH VXIILFLHQW WR FRQVLGHU WKH IROORZLQJ DUUDQJHPHQWV RI YHUWLFDO ORDG�

D� DOO VSDQV ORDGHG ZLWK WKH PD[LPXP GHVLJQ XOWLPDWH ORDG ����*N � ���4N��

E� DOWHUQDWH VSDQV ORDGHG ZLWK WKH PD[LPXP GHVLJQ XOWLPDWH ORDG ����*N � ���4N� DQG DOO RWKHU VSDQV 
ORDGHG ZLWK WKH PLQLPXP GHVLJQ XOWLPDWH ORDG ����*N��

��������� $OWHUQDWLYH VLPSOLILFDWLRQ IRU LQGLYLGXDO EHDPV �DQG DVVRFLDWHG FROXPQV�

$V DQ DOWHUQDWLYH WR ��������� WKH PRPHQWV DQG IRUFHV LQ HDFK LQGLYLGXDO EHDP PD\ EH IRXQG E\ FRQVLGHULQJ 
D VLPSOLILHG VXE�IUDPH FRQVLVWLQJ RQO\ RI WKDW EHDP� WKH FROXPQV DWWDFKHG WR WKH HQGV RI WKH EHDP DQG WKH 
EHDPV RQ HLWKHU VLGH� LI DQ\� 7KH FROXPQ DQG EHDP HQGV UHPRWH IURP WKH EHDP XQGHU FRQVLGHUDWLRQ PD\
JHQHUDOO\ EH DVVXPHG WR EH IL[HG XQOHVV WKH DVVXPSWLRQ RI SLQQHG HQGV LV FOHDUO\ PRUH UHDVRQDEOH� 7KH 
VWLIIQHVV RI WKH EHDPV RQ HLWKHU VLGH RI WKH EHDP FRQVLGHUHG VKRXOG EH WDNHQ DV KDOI WKHLU DFWXDO YDOXHV LI
WKH\ DUH WDNHQ WR EH IL[HG DW WKHLU RXWHU HQGV� 7KH FULWLFDO ORDGLQJ DUUDQJHPHQWV VKRXOG EH LQ DFFRUGDQFH 
ZLWK ����������

7KH PRPHQWV LQ DQ LQGLYLGXDO FROXPQ PD\ DOVR EH IRXQG IURP WKLV VLPSOLILHG VXE�IUDPH SURYLGHG WKDW WKH
VXE�IUDPH KDV DV LWV FHQWUDO EHDP WKH ORQJHU RI WKH WZR VSDQV IUDPLQJ LQWR WKH FROXPQ XQGHU FRQVLGHUDWLRQ�

��������� §&RQWLQXRXV EHDP¨ VLPSOLILFDWLRQ

$V D PRUH FRQVHUYDWLYH DOWHUQDWLYH WR WKH SUHFHGLQJ VXE�IUDPH DUUDQJHPHQWV WKH PRPHQWV DQG VKHDU IRUFHV 
LQ WKH EHDPV DW RQH OHYHO PD\ DOVR EH REWDLQHG E\ FRQVLGHULQJ WKH EHDPV DV D FRQWLQXRXV EHDP RYHU
VXSSRUWV SURYLGLQJ QR UHVWUDLQW WR URWDWLRQ� 7KH FULWLFDO ORDGLQJ DUUDQJHPHQWV VKRXOG EH LQ DFFRUGDQFH 
ZLWK ����������

��������� $V\PPHWULFDOO\�ORDGHG FROXPQV ZKHUH D EHDP KDV EHHQ DQDO\VHG LQ DFFRUGDQFH ZLWK ���������

,Q WKHVH FROXPQV WKH XOWLPDWH PRPHQWV PD\ EH FDOFXODWHG E\ VLPSOH PRPHQW GLVWULEXWLRQ SURFHGXUHV� RQ 
WKH DVVXPSWLRQ WKDW WKH FROXPQ DQG EHDP HQGV UHPRWH IURP WKH MXQFWLRQ XQGHU FRQVLGHUDWLRQ DUH IL[HG DQG
WKDW WKH EHDPV SRVVHVV KDOI WKHLU DFWXDO VWLIIQHVV� 7KH DUUDQJHPHQW RI WKH GHVLJQ XOWLPDWH LPSRVHG ORDG
VKRXOG EH VXFK DV WR FDXVH WKH PD[LPXP PRPHQW LQ WKH FROXPQ�

'HVLJQDWLRQ 6SHFLILHG FKDUDFWHULVWLF VWUHQJWK� I\

1�PP�

+RW UROOHG PLOG VWHHO ���
+LJK \LHOG VWHHO �KRW UROOHG RU FROG ZRUNHG� ���
127( �  :KHUH *UDGH ��� GHIRUPHG EDUV DUH XVHG LQ GHVLJQ� D SDUWLDO IDFWRU RI ���� IRU VXFK UHLQIRUFHPHQW PD\ EH XVHG�
127( � 7KLV FRGH HQYLVDJHV WKH XVH RI UHLQIRUFHPHQW JUDGHV ��� $ DQG ��� %� :KHUH UHLQIRUFHPHQW JUDGH ��� & LV XVHG� LW PD\ EH
GHHPHG WR VDWLVI\ WKH UHTXLUHPHQWV ZLWKLQ WKLV FRGH IRU JUDGH ��� %�
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%6 �����������

��

6HFWLRQ �

������� )UDPHV SURYLGLQJ ODWHUDO VWDELOLW\

��������� *HQHUDO

:KHUH WKH IUDPH SURYLGHV ODWHUDO VWDELOLW\ WR WKH VWUXFWXUH DV D ZKROH� VZD\ VKRXOG EH FRQVLGHUHG� ,Q 
DGGLWLRQ� LI WKH FROXPQV DUH VOHQGHU� DGGLWLRQDO PRPHQWV �H�J� IURP HFFHQWULFLW\� PD\ EH LPSRVHG RQ EHDPV 
DW EHDP�FROXPQ MXQFWLRQV �VHH ������� 7KH ORDG FRPELQDWLRQV � DQG � �VHH �������� VKRXOG EH FRQVLGHUHG LQ
DGGLWLRQ WR ORDG FRPELQDWLRQ ��

��������� 6ZD\�IUDPH RI WKUHH RU PRUH DSSUR[LPDWHO\ HTXDO ED\V

7KH GHVLJQ RI LQGLYLGXDO EHDPV DQG FROXPQV PD\ EH EDVHG RQ HLWKHU WKH PRPHQWV� ORDGV DQG VKHDU REWDLQHG 
E\ FRQVLGHULQJ YHUWLFDO ORDGV RQO\� DV LQ ��������� RU� LI PRUH VHYHUH� RQ WKH VXP RI WKRVH REWDLQHG IURP D�
DQG E� DV IROORZV�

D� $Q HODVWLF DQDO\VLV RI D VHULHV RI VXE�IUDPHV HDFK FRQVLVWLQJ RI WKH EHDPV DW RQH OHYHO WRJHWKHU ZLWK WKH 
FROXPQV DERYH DQG EHORZ DVVXPHG WR EH IL[HG DW WKHLU HQGV UHPRWH IURP WKRVH EHDPV �RU SLQQHG LI WKLV LV 
PRUH UHDOLVWLF�� /DWHUDO ORDGV VKRXOG EH LJQRUHG DQG DOO EHDPV VKRXOG EH FRQVLGHUHG WR EH ORDGHG ZLWK
WKHLU IXOO GHVLJQ ORDG ����*N � ���4N��

E� $Q HODVWLF DQDO\VLV RI WKH FRPSOHWH IUDPH� DVVXPLQJ SRLQWV RI FRQWUDIOH[XUH DW WKH FHQWUHV RI DOO EHDPV 
DQG FROXPQV� LJQRULQJ GHDG DQG LPSRVHG ORDGV DQG FRQVLGHULQJ RQO\ WKH GHVLJQ ZLQG ORDG ����:N� RQ WKH
VWUXFWXUH� ,I PRUH UHDOLVWLF� LQVWHDG RI DVVXPLQJ SRLQWV RI FRQWUDIOH[XUH DW WKH FHQWUHV RI JURXQG IORRU
FROXPQV WKH IHHW VKRXOG EH FRQVLGHUHG SLQQHG�

,W ZLOO DOVR EH QHFHVVDU\ WR FRQVLGHU WKH HIIHFWV RI ORDG FRPELQDWLRQ � �VHH �������� L�H� ���*N � ���:N�

����� 5HGLVWULEXWLRQ RI PRPHQWV

������� *HQHUDO

5HGLVWULEXWLRQ RI WKH PRPHQWV REWDLQHG E\ PHDQV RI D ULJRURXV HODVWLF DQDO\VLV RU E\ WKH VLPSOLILHG
PHWKRGV RI ������� DQG ������� PD\ EH FDUULHG RXW SURYLGHG WKH IROORZLQJ FRQGLWLRQV DUH VDWLVILHG�

D� &RQGLWLRQ �� (TXLOLEULXP EHWZHHQ LQWHUQDO DQG H[WHUQDO IRUFHV LV PDLQWDLQHG XQGHU DOO DSSURSULDWH 
FRPELQDWLRQV RI GHVLJQ XOWLPDWH ORDG�

E� &RQGLWLRQ �� :KHUH WKH GHVLJQ XOWLPDWH UHVLVWDQFH PRPHQW RI WKH FURVV�VHFWLRQ VXEMHFWHG WR WKH ODUJHVW 
PRPHQW ZLWKLQ HDFK UHJLRQ RI KRJJLQJ RU VDJJLQJ LV UHGXFHG� WKH QHXWUDO D[LV GHSWK [ VKRXOG EH FKHFNHG 
WR VHH WKDW LW LV QRW JUHDWHU WKDQ � E ¥ ����G ZKHUH G LV WKH HIIHFWLYH GHSWK DQG E LV WKH UDWLR�

IURP WKH UHVSHFWLYH PD[LPXP PRPHQWV GLDJUDP�

F� &RQGLWLRQ �� 5HVLVWDQFH PRPHQW DW DQ\ VHFWLRQ VKRXOG EH DW OHDVW �� � RI PRPHQW DW WKDW VHFWLRQ 
REWDLQHG IURP DQ HODVWLF PD[LPXP PRPHQWV GLDJUDP FRYHULQJ DOO DSSURSULDWH FRPELQDWLRQV RI GHVLJQ
XOWLPDWH ORDG �EXW VHH ������� IRU WDOO VWUXFWXUHV��

127( 8QOHVV WKH FROXPQ D[LDO ORDG LV VPDOO� FRQGLWLRQ � ZLOO JHQHUDOO\ UXOH RXW UHGXFWLRQ LQ FROXPQ PRPHQW�

������� 5HVWULFWLRQ WR UHGLVWULEXWLRQ RI PRPHQWV LQ VWUXFWXUHV RYHU IRXU VWRUH\V ZKHUH WKH 
VWUXFWXUDO IUDPH SURYLGHV ODWHUDO VWDELOLW\

7KH SURYLVLRQV RI ������� DSSO\ H[FHSW WKDW UHGLVWULEXWLRQ LV OLPLWHG WR �� � DQG WKH YDOXH JLYHQ LQ 
FRQGLWLRQ � VKRXOG UHDG �� ��

�PRPHQW DW WKH VHFWLRQ DIWHU UHGLVWULEXWLRQ�
�PRPHQW DW WKH VHFWLRQ EHIRUH UHGLVWULEXWLRQ�
���������������������������������������������������������������������������������������������������������������������������� �≤
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6HFWLRQ �

)LJXUH ��� ¦ )ORZ FKDUW RI GHVLJQ SURFHGXUH
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%6 �����������

��

6HFWLRQ �

��� &RQFUHWH FRYHU WR UHLQIRUFHPHQW

����� 1RPLQDO FRYHU

������� *HQHUDO

1RPLQDO FRYHU LV WKH GHVLJQ GHSWK RI FRQFUHWH FRYHU WR DOO VWHHO UHLQIRUFHPHQW� LQFOXGLQJ OLQNV� ,W LV WKH 
GLPHQVLRQ XVHG LQ GHVLJQ DQG LQGLFDWHG RQ WKH GUDZLQJV� 7KH QRPLQDO FRYHU VKRXOG�

D� EH LQ DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV IRU EDU VL]H DQG DJJUHJDWH VL]H IRU FRQFUHWH FDVW DJDLQVW 
XQHYHQ VXUIDFHV �VHH �������� ������� DQG ���������

E� SURWHFW WKH VWHHO DJDLQVW FRUURVLRQ �VHH �������

F� SURWHFW WKH VWHHO DJDLQVW ILUH �VHH ������� DQG

G� DOORZ IRU VXUIDFH WUHDWPHQWV VXFK DV EXVK KDPPHULQJ�

7KH VXP RI WKH PLQLPXP FRYHU DQG GHVLJQ IL[LQJ WROHUDQFH VKRXOG EH FDOFXODWHG LQ DFFRUGDQFH ZLWK 
%6 ������� %6 ������� %6 ������ DQG %6 ������ WR REWDLQ QRPLQDO FRYHU YDOXHV IRU GHVLJQ DQG VSHFLILFDWLRQ 
XVLQJ WKH VSHFLILHG FRQVWUXFWLRQ IL[LQJ WROHUDQFHV GHVFULEHG LQ ���� 7KH DFWXDO FRYHU WR DOO UHLQIRUFHPHQW 
VKRXOG QHYHU EH OHVV WKDQ WKH QRPLQDO FRYHU PLQXV � PP�
127(  7KH GXUDELOLW\ JXLGDQFH JLYHQ LQ %6 ������ LV EDVHG RQ WKH DVVXPSWLRQ WKDW WKH PLQLPXP FRYHU IRU GXUDELOLW\ LV DFKLHYHG� $ 
YDULDEOH GHVLJQ IL[LQJ WROHUDQFH � F� LV DGGHG WR WKH PLQLPXP FRYHU WR REWDLQ WKH QRPLQDO FRYHU� ,W LV UHFRPPHQGHG WKDW F LV WDNHQ
DV �� PP� XQOHVV WKH IDEULFDWLRQ LV VXEMHFWHG WR D TXDOLW\ DVVXUDQFH V\VWHP ZKLFK LQFOXGHV WKH PHDVXUHPHQW RI FRYHU� ZKHUH LW LV
SHUPLWWHG WR UHGXFH F WR � PP�

������� %DU VL]H

7KH QRPLQDO FRYHU WR DOO VWHHO VKRXOG EH VXFK WKDW WKH UHVXOWLQJ FRYHU WR D PDLQ EDU VKRXOG QRW EH OHVV WKDQ
WKH VL]H RI WKH PDLQ EDU RU� ZKHUH EDUV DUH LQ SDLUV RU EXQGOHV� WKH VL]H RI D VLQJOH EDU RI FURVV�VHFWLRQDO DUHD 
HTXDO WR WKH VXP RI WKHLU FURVV�VHFWLRQDO DUHDV� $W WKH VDPH WLPH WKH QRPLQDO FRYHU WR DQ\ OLQNV VKRXOG EH 
SUHVHUYHG�

������� 1RPLQDO PD[LPXP VL]H RI DJJUHJDWH

1RPLQDO FRYHUV VKRXOG EH QRW OHVV WKDQ WKH QRPLQDO PD[LPXP VL]H RI WKH DJJUHJDWH� 7KH QRPLQDO
PD[LPXP VL]H RI FRDUVH DJJUHJDWH VKRXOG QRW QRUPDOO\ EH JUHDWHU WKDQ RQH�TXDUWHU RI WKH PLQLPXP
WKLFNQHVV RI WKH FRQFUHWH VHFWLRQ RU HOHPHQW�

)RU PRVW ZRUN� �� PP DJJUHJDWH LV VXLWDEOH� /DUJHU VL]HV VKRXOG EH SHUPLWWHG ZKHUH WKHUH DUH QR 
UHVWULFWLRQV WR WKH IORZ RI FRQFUHWH LQWR VHFWLRQV� ,Q WKLQ VHFWLRQV RU HOHPHQWV ZLWK FORVHO\ VSDFHG 
UHLQIRUFHPHQW� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH XVH RI �� PP RU �� PP QRPLQDO PD[LPXP VL]H�

������� &RQFUHWH FDVW DJDLQVW XQHYHQ VXUIDFHV

����� (QGV RI VWUDLJKW EDUV

&RYHU LV QRW UHTXLUHG WR WKH HQG RI D VWUDLJKW EDU LQ D IORRU RU URRI XQLW ZKHUH LWV HQG LV QRW H[SRVHG WR WKH 
ZHDWKHU RU WR FRQGHQVDWLRQ�

����� &RYHU DJDLQVW FRUURVLRQ

����� ([SRVXUH FRQGLWLRQV

7KH H[SRVXUH FRQGLWLRQV LQ VHUYLFH DUH GHILQHG LQ $�� RI %6 ������������
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In such cases the specified nominal cover should generally be increased beyond the values given in 
'Table A.4 of BS 8500-1:2006( to ensure that an adequate minimum cover will be obtained. For this 
reason, the nominal cover specified where concrete is cast directly against the earth should generally be 
not less than 75 mm. Where concrete is cast against an adequate blinding, a nominal cover of less than 
'50 mm( (excluding blinding) should not generally be specified.

The cover required to protect the reinforcement against corrosion depends on the exposure conditions and 
the quality of the concrete as placed and cured immediately surrounding the reinforcement. 'Table A.3, 
Table A.4 and Table A.9 of BS 8500-1:2006( give limiting values for the nominal cover of concrete made 
with normal-weight aggregates as a function of these factors. There may be cases where extra precautions 
are needed beyond those given in 3.3.4 in order to ensure protection of the reinforcement. Further 
information is given in 3.1.5.
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��

6HFWLRQ �

����� 0HWKRG RI VSHFLI\LQJ FRQFUHWH IRU GXUDELOLW\

������� ¦ GHOHWHG

������� ¦ GHOHWHG

������� ¦ GHOHWHG

7DEOH ��� ¦ GHOHWHG

����� &RYHU DV ILUH SURWHFWLRQ

&RYHU IRU SURWHFWLRQ DJDLQVW FRUURVLRQ PD\ QRW VXIILFH DV ILUH SURWHFWLRQ� 7KH YDOXHV JLYHQ LQ 7DEOH ��� DQG
)LJXUH ��� ZLOO HQVXUH WKDW ILUH UHVLVWDQFH UHTXLUHPHQWV DUH VDWLVILHG� 7KH WDEOHV DUH EDVHG RQ 
UHFRPPHQGDWLRQV JLYHQ LQ 6HFWLRQ � RI %6 ������������ KRZHYHU� LQ FROXPQV DQG EHDPV WKH FRYHUV LQFOXGHG
LQ WKH WDEOHV KDYH EHHQ DGMXVWHG WR SHUPLW QRPLQDO FRYHUV WR EH VSHFLILHG WR DOO VWHHO �LQFOXGLQJ OLQNV��
0LQLPXP GLPHQVLRQV RI PHPEHUV IRU ILUH UHVLVWDQFH DUH DOVR LQFOXGHG LQ )LJXUH ���� ,Q VRPH FLUFXPVWDQFHV 
D PRUH GHWDLOHG WUHDWPHQW RI WKH GHVLJQ IRU ILUH PD\ JLYH VLJQLILFDQW HFRQRPLHV� 6HFWLRQ � RI %6 ����������� 
JLYHV IXUWKHU LQIRUPDWLRQ RQ GHVLJQ IRU ILUH� LQFOXGLQJ LQIRUPDWLRQ RQ VXUIDFH WUHDWPHQWV IRU LPSURYLQJ ILUH
UHVLVWDQFH�

����� &RQWURO RI FRYHU

*RRG ZRUNPDQVKLS LV UHTXLUHG WR HQVXUH WKDW WKH UHLQIRUFHPHQW LV SURSHUO\ SODFHG DQG WKDW WKH VSHFLILHG
FRYHU LV REWDLQHG� 5HFRPPHQGDWLRQV IRU WKLV DUH JLYHQ LQ ����
127( )XUWKHU LQIRUPDWLRQ RQ FRYHU LV JLYHQ LQ WKH IROORZLQJ�

D� GXUDELOLW\ LQ JHQHUDO �VHH ����� RI WKLV VWDQGDUG DQG $QQH[ $ RI %6 �������������

E� SUHVWUHVVHG FRQFUHWH �VHH ��������

F� FRQWURO RI FRYHU �VHH �����

G� ILUH UHVLVWDQFH �VHH 6HFWLRQ � RI %6 �������������

H� OLJKWZHLJKW DJJUHJDWH FRQFUHWH �VHH 6HFWLRQ � RI %6 �������������

7DEOH ��� ¦ GHOHWHG

7DEOH ��� ¦ 1RPLQDO FRYHU WR DOO UHLQIRUFHPHQW �LQFOXGLQJ OLQNV� WR PHHW VSHFLILHG SHULRGV RI
ILUH UHVLVWDQFH �VHH 127( � DQG 127( ��

)LUH UHVLVWDQFH 1RPLQDO FRYHU
PP

%HDPVD )ORRUV 5LEV &ROXPQVD

6LPSO\
VXSSRUWHG

&RQWLQXRXV 6LPSO\
VXSSRUWHG

&RQWLQXRXV 6LPSO\ 
VXSSRUWHG

&RQWLQXRXV

K

��� ��E ��E ��E ��E ��E ��E ��E

� ��E ��E �� �� �� ��E ��E

��� �� ��E �� �� �� �� ��
� �� �� �� �� �� �� ��
� �� �� �� �� �� �� ��
� �� �� �� �� �� �� ��
127( � 7KH QRPLQDO FRYHUV JLYHQ UHODWH VSHFLILFDOO\ WR WKH PLQLPXP PHPEHU GLPHQVLRQV JLYHQ LQ )LJXUH ���� *XLGDQFH RQ
LQFUHDVHG FRYHUV QHFHVVDU\ LI VPDOOHU PHPEHUV DUH XVHG LV JLYHQ LQ 6HFWLRQ � RI %6 ������������

127( � &DVHV WKDW OLH EHORZ WKH EROG OLQH UHTXLUH DWWHQWLRQ WR WKH DGGLWLRQDO PHDVXUHV QHFHVVDU\ WR UHGXFH WKH ULVNV RI VSDOOLQJ
�VHH 6HFWLRQ � RI %6 �������������
D )RU WKH SXUSRVHV RI DVVHVVLQJ D QRPLQDO FRYHU IRU EHDPV DQG FROXPQV� WKH FRYHU WR PDLQ EDUV ZKLFK ZRXOG KDYH EHHQ REWDLQHG

IURP 7DEOH ��� DQG 7DEOH ��� RI %6 ����������� KDV EHHQ UHGXFHG E\ D QRWLRQDO DOORZDQFH IRU VWLUUXSV RI �� PP WR FRYHU WKH
UDQJH � PP WR �� PP �VHH DOVR �������

E 7KHVH FRYHUV PD\ EH UHGXFHG WR �� PP SURYLGHG WKDW WKH QRPLQDO PD[LPXP VL]H RI DJJUHJDWH GRHV QRW H[FHHG �� PP
�VHH ���������
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Concrete to meet the requirements of 'Table A.4, Table A.8 and Table A.9 of BS 8500-1:2006( should 
be specified as designated concrete, designed concrete or standardized prescribed concrete in accordance 
with BS 8500-1 and BS 8500-2.



%6 �����������

��

6HFWLRQ �

)LUH
UHVLVWDQFH

0LQLPXP 
EHDP

ZLGWK �E�

5LE 
ZLGWK �E�

0LQLPXP 
WKLFNQHVV RI 

IORRUV �K�

&ROXPQ ZLGWK �E� 0LQLPXP ZDOO WKLFNQHVV

)XOO\ 
H[SRVHG

�� � 
H[SRVHG

2QH IDFH 
H[SRVHG 

S � ��� � ��� � � S � � � S ! � �

K PP PP PP PP PP PP PP PP PP

��� ��� ��� �� ��� ��� ��� ��� ��� ��

� ��� ��� �� ��� ��� ��� ��� ��� ��

��� ��� ��� ��� ��� ��� ��� ��� ��� ���

� ��� ��� ��� ��� ��� ��� ¦ ��� ���

� ��� ��� ��� ��� ��� ��� ¦ ��� ���

� ��� ��� ��� ��� ��� ��� ¦ ��� ���

127( � 7KHVH PLQLPXP GLPHQVLRQV UHODWH VSHFLILFDOO\ WR WKH FRYHUV JLYHQ LQ 7DEOH ��� DQG 7DEOH ����

127( � S LV WKH DUHD RI VWHHO UHODWLYH WR WKDW RI FRQFUHWH�

)LJXUH ��� ¦ 0LQLPXP GLPHQVLRQV RI UHLQIRUFHG FRQFUHWH PHPEHUV IRU ILUH UHVLVWDQFH
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��

6HFWLRQ �

��� %HDPV

����� *HQHUDO

������� 'HVLJQ OLPLWDWLRQV

7KLV VXE�FODXVH GHDOV ZLWK WKH GHVLJQ RI EHDPV RI QRUPDO SURSRUWLRQV� 'HHS EHDPV RI FOHDU VSDQ OHVV WKDQ 
WZLFH WKH HIIHFWLYH GHSWK DUH QRW FRQVLGHUHG�
127( )RU WKH GHVLJQ RI GHHS EHDPV� UHIHUHQFH VKRXOG EH PDGH WR VSHFLDOLVW OLWHUDWXUH�

������� (IIHFWLYH VSDQ RI VLPSO\�VXSSRUWHG EHDPV

7KH HIIHFWLYH VSDQ RI D VLPSO\�VXSSRUWHG EHDP PD\ EH WDNHQ DV WKH VPDOOHU RI WKH GLVWDQFH EHWZHHQ WKH 
FHQWUHV RI EHDULQJV� RU WKH FOHDU GLVWDQFH EHWZHHQ VXSSRUWV SOXV WKH HIIHFWLYH GHSWK�

������� (IIHFWLYH VSDQ RI D FRQWLQXRXV PHPEHU

7KH HIIHFWLYH VSDQ RI D FRQWLQXRXV PHPEHU VKRXOG EH WDNHQ DV WKH GLVWDQFH EHWZHHQ FHQWUHV RI VXSSRUWV� 
7KH FHQWUH RI DFWLRQ RI VXSSRUW DW DQ HQFDVWUp HQG VKRXOG EH WDNHQ WR EH DW KDOI WKH HIIHFWLYH GHSWK IURP WKH 
IDFH RI WKH VXSSRUW�

������� (IIHFWLYH OHQJWK RI D FDQWLOHYHU

7KH HIIHFWLYH OHQJWK RI D FDQWLOHYHU VKRXOG EH WDNHQ DV LWV OHQJWK WR WKH IDFH RI WKH VXSSRUW SOXV KDOI LWV 
HIIHFWLYH GHSWK H[FHSW ZKHUH LW IRUPV WKH HQG RI D FRQWLQXRXV EHDP ZKHUH WKH OHQJWK WR WKH FHQWUH RI WKH 
VXSSRUW VKRXOG EH XVHG�

������� (IIHFWLYH ZLGWK RI IODQJHG EHDP

,Q WKH DEVHQFH RI DQ\ PRUH DFFXUDWH GHWHUPLQDWLRQ WKLV VKRXOG EH WDNHQ DV�

D� IRU 7�EHDPV� ZHE ZLGWK �O]�� RU DFWXDO IODQJH ZLGWK LI OHVV�

E� IRU /�EHDPV� ZHE ZLGWK �O]��� RU DFWXDO IODQJH ZLGWK LI OHVV�

������� 6OHQGHUQHVV OLPLWV IRU EHDPV IRU ODWHUDO VWDELOLW\

7KH FOHDU GLVWDQFH EHWZHHQ UHVWUDLQWV VKRXOG QRW H[FHHG�

D� IRU VLPSO\�VXSSRUWHG RU FRQWLQXRXV EHDPV� ��EF RU ���E�
F�G LI OHVV�

E� IRU FDQWLOHYHUV ZLWK ODWHUDO UHVWUDLQW RQO\ DW VXSSRUW� ��EF RU ���E�
F�G LI OHVV�

����� &RQWLQXRXV EHDPV

&RQWLQXRXV EHDPV PD\ EH DQDO\VHG LQ DFFRUGDQFH ZLWK 6HFWLRQ � RU GHVLJQHG DQG GHWDLOHG WR UHVLVW WKH 
PRPHQWV DQG VKHDU IRUFHV JLYHQ E\ ������� RU ������ DV DSSURSULDWH�

ZKHUH
O] LV WKH GLVWDQFH EHWZHHQ SRLQWV RI ]HUR PRPHQW �ZKLFK� IRU D FRQWLQXRXV EHDP� PD\ EH WDNHQ

DV ��� WLPHV WKH HIIHFWLYH VSDQ��

ZKHUH
EF LV WKH EUHDGWK RI WKH FRPSUHVVLRQ IDFH RI WKH EHDP� PHDVXUHG PLG�ZD\ EHWZHHQ UHVWUDLQWV �RU WKH 

EUHDGWK RI WKH FRPSUHVVLRQ IDFH RI D FDQWLOHYHU��
G LV WKH HIIHFWLYH GHSWK �ZKLFK QHHG QRW EH JUHDWHU WKDQ ZKDWHYHU HIIHFWLYH GHSWK ZRXOG EH QHFHVVDU\

WR ZLWKVWDQG WKH GHVLJQ XOWLPDWH ORDG ZLWK QR FRPSUHVVLRQ UHLQIRUFHPHQW��
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����� 8QLIRUPO\�ORDGHG FRQWLQXRXV EHDPV ZLWK DSSUR[LPDWHO\ HTXDO VSDQV� PRPHQWV DQG 
VKHDUV

7DEOH ��� PD\ EH XVHG WR FDOFXODWH WKH GHVLJQ XOWLPDWH EHQGLQJ PRPHQWV DQG VKHDU IRUFHV� VXEMHFW WR WKH 
IROORZLQJ SURYLVLRQV�

D� FKDUDFWHULVWLF LPSRVHG ORDG 4N PD\ QRW H[FHHG FKDUDFWHULVWLF GHDG ORDG *N�

E� ORDGV VKRXOG EH VXEVWDQWLDOO\ XQLIRUPO\ GLVWULEXWHG RYHU WKUHH RU PRUH VSDQV�

F� YDULDWLRQV LQ VSDQ OHQJWK VKRXOG QRW H[FHHG �� � RI ORQJHVW�

7DEOH ��� ¦ 'HVLJQ XOWLPDWH EHQGLQJ PRPHQWV DQG VKHDU IRUFHV

����� 'HVLJQ UHVLVWDQFH PRPHQW RI EHDPV

������� $QDO\VLV RI VHFWLRQV

,Q WKH DQDO\VLV RI D FURVV�VHFWLRQ WR GHWHUPLQH LWV XOWLPDWH PRPHQW RI UHVLVWDQFH WKH IROORZLQJ DVVXPSWLRQV 
VKRXOG EH PDGH�

D� 7KH VWUDLQ GLVWULEXWLRQ LQ WKH FRQFUHWH LQ FRPSUHVVLRQ DQG WKH VWUDLQV LQ WKH UHLQIRUFHPHQW� ZKHWKHU 
LQ WHQVLRQ RU FRPSUHVVLRQ� DUH GHULYHG IURP WKH DVVXPSWLRQ WKDW SODQH VHFWLRQV UHPDLQ SODQH�

E� 7KH VWUHVVHV LQ WKH FRQFUHWH LQ FRPSUHVVLRQ PD\ EH GHULYHG IURP WKH VWUHVV�VWUDLQ FXUYH LQ )LJXUH ��� 
ZLWK P   ���� $OWHUQDWLYHO\� WKH VLPSOLILHG VWUHVV EORFN LOOXVWUDWHG LQ )LJXUH ��� PD\ EH XVHG�

F� 7KH WHQVLOH VWUHQJWK RI WKH FRQFUHWH LV LJQRUHG�

G� 7KH VWUHVVHV LQ WKH UHLQIRUFHPHQW DUH GHULYHG IURP WKH VWUHVV�VWUDLQ FXUYH LQ )LJXUH ��� ZLWK P  �����

H� :KHUH D VHFWLRQ LV GHVLJQHG WR UHVLVW RQO\ IOH[XUH� WKH OHYHU DUP VKRXOG QRW EH DVVXPHG WR EH JUHDWHU 
WKDQ ���� WLPHV WKH HIIHFWLYH GHSWK�

,Q WKH DQDO\VLV RI D FURVV�VHFWLRQ RI D EHDP WKDW KDV WR UHVLVW D VPDOO D[LDO WKUXVW� WKH HIIHFW RI WKH GHVLJQ 
XOWLPDWH D[LDO IRUFH PD\ EH LJQRUHG LI LW GRHV QRW H[FHHG ���IFX WLPHV WKH FURVV�VHFWLRQDO DUHD�

������� 'HVLJQ FKDUWV

7KH GHVLJQ FKDUWV ZKLFK IRUP %6 ������ LQFOXGH FKDUWV EDVHG RQ )LJXUH ���� )LJXUH ��� DQG WKH 
DVVXPSWLRQV�� RI �������� ZKLFK PD\ EH XVHG IRU WKH GHVLJQ RI EHDPV UHLQIRUFHG LQ WHQVLRQ RQO\ RU LQ WHQVLRQ
DQG FRPSUHVVLRQ�

$W RXWHU VXSSRUW 1HDU PLGGOH RI 
HQG VSDQ

$W ILUVW LQWHULRU 
VXSSRUW

$W PLGGOH RI
LQWHULRU VSDQV

$W LQWHULRU
VXSSRUWV

0RPHQW � ����)O ¥����)O ����)O ¥����)O
6KHDU ����) ¦ ���) ¦ ����)
127( O LV WKH HIIHFWLYH VSDQ�

) LV WKH WRWDO GHVLJQ XOWLPDWH ORDG ����*N � ���4N��

1R UHGLVWULEXWLRQ RI WKH PRPHQWV FDOFXODWHG IURP WKLV WDEOH VKRXOG EH PDGH�

�� %6 ������ XVHV UHLQIRUFHPHQW *UDGH ��� ZKLFK LV FRQVHUYDWLYH�
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������� 6\PEROV

)RU WKH SXUSRVHV RI ����� WKH IROORZLQJ V\PEROV DSSO\�

������� 'HVLJQ IRUPXODH IRU UHFWDQJXODU EHDPV

7KH IROORZLQJ HTXDWLRQV� ZKLFK DUH EDVHG RQ WKH VLPSOLILHG VWUHVV EORFN RI )LJXUH ���� DUH DOVR DSSOLFDEOH WR 
IODQJHG EHDPV ZKHUH WKH QHXWUDO D[LV OLHV ZLWKLQ WKH IODQJH�

DQG .  0�EG�IFXÝ

$V DUHD RI WHQVLRQ UHLQIRUFHPHQW�
$V� DUHD RI FRPSUHVVLRQ UHLQIRUFHPHQW�
E ZLGWK RU HIIHFWLYH ZLGWK RI WKH VHFWLRQ RU IODQJH LQ WKH FRPSUHVVLRQ ]RQH�
EZ DYHUDJH ZHE ZLGWK RI D IODQJHG EHDP�
G HIIHFWLYH GHSWK RI WKH WHQVLRQ UHLQIRUFHPHQW�
G GHSWK WR WKH FRPSUHVVLRQ UHLQIRUFHPHQW�
KI WKLFNQHVV RI WKH IODQJH�
0 GHVLJQ XOWLPDWH PRPHQW�
[ GHSWK WR WKH QHXWUDO D[LV�
] OHYHU DUP�

E WKH UDWLR�

IURP WKH UHVSHFWLYH PD[LPXP PRPHQWV GLDJUDP�

.   ����� ZKHUH UHGLVWULEXWLRQ GRHV QRW H[FHHG �� � �WKLV LPSOLHV D OLPLWDWLRQ RI WKH QHXWUDO D[LV
GHSWK WR G���� RU

.   ������ E ¥ ���� ¥ ����� E ¥ ����� ZKHUH UHGLVWULEXWLRQ H[FHHGV �� ��

)LJXUH ��� ¦ 6LPSOLILHG VWUHVV EORFN IRU FRQFUHWH DW XOWLPDWH OLPLW VWDWH

�PRPHQW DW WKH VHFWLRQ DIWHU UHGLVWULEXWLRQ�
�PRPHQW DW WKH VHFWLRQ EHIRUH UHGLVWULEXWLRQ�
����������������������������������������������������������������������������������������������������������������������������
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7DEOH ��� ¦ 9DOXHV RI WKH IDFWRU I

,I . . � FRPSUHVVLRQ UHLQIRUFHPHQW LV QRW UHTXLUHG DQG�

EXW QRW JUHDWHU WKDQ ����G�

,I . ! . � FRPSUHVVLRQ UHLQIRUFHPHQW LV UHTXLUHG DQG�

,I G �[ H[FHHGV ���� �IRU I\   ��� 1�PP��� WKH FRPSUHVVLRQ VWUHVV ZLOO EH OHVV WKDQ ����I\ DQG VKRXOG EH 
REWDLQHG IURP )LJXUH ����

������� 'HVLJQ IRUPXODH IRU IODQJHG EHDPV ZKHUH WKH QHXWUDO D[LV IDOOV EHORZ WKH IODQJH

3URYLGHG WKDW WKH GHVLJQ XOWLPDWH PRPHQW LV OHVV WKDQ IIFXEG� DQG WKDW QRW PRUH WKDQ �� � RI
UHGLVWULEXWLRQ KDV EHHQ FDUULHG RXW� WKH UHTXLUHG DUHD RI WHQVLRQ VWHHO PD\ EH FDOFXODWHG XVLQJ WKH IROORZLQJ 
HTXDWLRQ�

,I WKH GHVLJQ XOWLPDWH PRPHQW H[FHHGV IIFXEG� RU PRUH WKDQ �� � UHGLVWULEXWLRQ KDV EHHQ FDUULHG RXW� WKH 
VHFWLRQ PD\ EH GHVLJQHG E\ GLUHFW DSSOLFDWLRQ RI WKH DVVXPSWLRQV JLYHQ LQ �������� I LQ WKLV H[SUHVVLRQ LV D
IDFWRU JLYHQ LQ 7DEOH ����

(TXDWLRQ � LV RQO\ DSSOLFDEOH ZKHQ KI � ����G�

7KH YDOXHV LQ 7DEOH ��� DUH FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQ�

E�EZ G�KI

� � � � �

� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����
� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� �

[   �G ¥ ]������
$V   0�����I\]

[   �G ¥ ]������
$V   �. ¥ . �IFXEG������I\�G ¥ G �
$V   �. IFXEG������I\] � $V

HTXDWRQ �

HTXDWLRQ �
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����� 'HVLJQ VKHDU UHVLVWDQFH RI EHDPV

������� 6\PEROV

)RU WKH SXUSRVHV RI ����� WKH IROORZLQJ V\PEROV DSSO\�

������� 6KHDU VWUHVV LQ EHDPV

7KH GHVLJQ VKHDU VWUHVV Y DW DQ\ FURVV�VHFWLRQ VKRXOG EH FDOFXODWHG IURP�

,Q QR FDVH VKRXOG Y H[FHHG�

��� IFX RU � 1�PP�� ZKLFKHYHU LV WKH OHVVHU� ZKDWHYHU VKHDU UHLQIRUFHPHQW LV SURYLGHG� �7KLV OLPLW 
LQFOXGHV DQ DOORZDQFH IRU P RI ������

������� 6KHDU UHLQIRUFHPHQW� IRUP� DUHD DQG VWUHVV

6KHDU UHLQIRUFHPHQW VKRXOG EH DV JLYHQ LQ 7DEOH ���� 6WUHVV LQ DQ\ EDU VKRXOG QRW H[FHHG ����I\Y�

������� &RQFUHWH VKHDU VWUHVVHV

9DOXHV IRU WKH GHVLJQ FRQFUHWH VKHDU VWUHVV YF �LQ 1�PP�� DUH JLYHQ LQ 7DEOH ����

7KH WHUP $V LV WKDW DUHD RI ORQJLWXGLQDO WHQVLRQ UHLQIRUFHPHQW ZKLFK FRQWLQXHV IRU D GLVWDQFH DW OHDVW HTXDO
WR G EH\RQG WKH VHFWLRQ EHLQJ FRQVLGHUHG� $W VXSSRUWV� WKH IXOO DUHD RI WHQVLRQ UHLQIRUFHPHQW DW WKH VHFWLRQ 
PD\ EH DSSOLHG LQ WKH WDEOH SURYLGHG WKH UHTXLUHPHQWV IRU FXUWDLOPHQW DQG DQFKRUDJH RI UHLQIRUFHPHQW DUH 
PHW �VHH ������ ZKHUH JHQHUDO UHFRPPHQGDWLRQV DQG VLPSOLILHG UXOHV DUH JLYHQ��

$W D PRQROLWKLF EHDP�FROXPQ MXQFWLRQ ZKHUH WKH EHDP KDV EHHQ GHVLJQHG RQ WKH DVVXPSWLRQ WKDW WKH 
FROXPQ SURYLGHV D VLPSOH VXSSRUW EXW ZKHUH VRPH QRPLQDO WRS VWHHO KDV EHHQ SURYLGHG WR FRQWURO FUDFNLQJ� 
YF PD\ EH FDOFXODWHG RQ WKH EDVLV RI WKH DUHD RI WKH ERWWRP VWHHO DW WKH VXSSRUW SURYLGHG WKDW WKLV KDV EHHQ 
DQFKRUHG LQ DFFRUGDQFH ZLWK WKH UXOHV IRU GHWDLOLQJ VLPSO\�VXSSRUWHG HQGV JLYHQ LQ ��������
DQG ������������ ,I WKLV DQFKRUDJH KDV QRW EHHQ SURYLGHG WKHQ YF VKRXOG EH FDOFXODWHG RQ WKH EDVLV RI WKH WRS 
VWHHO� 7KLV VWHHO VKRXOG H[WHQG LQWR WKH VSDQ IRU D GLVWDQFH RI DW OHDVW WKUHH WLPHV WKH HIIHFWLYH GHSWK IURP 
WKH IDFH RI WKH VXSSRUW�

DY OHQJWK RI WKDW SDUW RI D PHPEHU WUDYHUVHG E\ D VKHDU IDLOXUH SODQH�
$F DUHD RI FRQFUHWH VHFWLRQ�
$VY WRWDO FURVV�VHFWLRQ RI OLQNV DW WKH QHXWUDO D[LV� DW D VHFWLRQ�
$VE FURVV�VHFWLRQDO DUHD RI EHQW�XS EDUV�
EY EUHDGWK RI VHFWLRQ �IRU D IODQJHG EHDP WKLV VKRXOG EH WDNHQ DV WKH DYHUDJH ZLGWK RI WKH ULE EHORZ WKH 

IODQJH��
G HIIHFWLYH GHSWK�
I\Y FKDUDFWHULVWLF VWUHQJWK RI OLQNV �QRW WR EH WDNHQ DV PRUH WKDQ ��� 1�PP���
0 GHVLJQ XOWLPDWH PRPHQW DW WKH VHFWLRQ FRQVLGHUHG�
1 GHVLJQ D[LDO IRUFH�
VY VSDFLQJ RI OLQNV DORQJ WKH PHPEHU�
VE VSDFLQJ RI EHQW�XS EDUV�
9 GHVLJQ VKHDU IRUFH GXH WR XOWLPDWH ORDGV�
9E GHVLJQ VKHDU UHVLVWDQFH RI EHQW�XS EDUV�
Y GHVLJQ VKHDU VWUHVV DW D FURVV�VHFWLRQ�
YF GHVLJQ FRQFUHWH VKHDU VWUHVV �VHH 7DEOH �����
YF GHVLJQ FRQFUHWH VKHDU VWUHVV FRUUHFWHG WR DOORZ IRU D[LDO IRUFHV�

DQJOH EHWZHHQ D EHQW�XS EDU DQG WKH D[LV RI D EHDP�
DQJOH EHWZHHQ WKH §FRPSUHVVLRQ VWUXW¨ RI D V\VWHP RI EHQW�XS EDUV DQG WKH D[LV RI WKH EHDP�

HTXDWLRQ �
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������� 6SDFLQJ RI OLQNV �VHH 7DEOH ����

7KH VSDFLQJ RI OLQNV LQ WKH GLUHFWLRQ RI WKH VSDQ VKRXOG QRW H[FHHG ����G� $W ULJKW�DQJOHV WR WKH VSDQ� WKH 
KRUL]RQWDO VSDFLQJ VKRXOG EH VXFK WKDW QR ORQJLWXGLQDO WHQVLRQ EDU LV PRUH WKDQ ��� PP IURP D YHUWLFDO OHJ�
WKLV VSDFLQJ VKRXOG LQ DQ\ FDVH QRW H[FHHG G�

������� 6KHDU UHVLVWDQFH RI EHQW�XS EDUV

7KH GHVLJQ VKHDU UHVLVWDQFH RI D V\VWHP RI EHQW�XS EDUV PD\ EH FDOFXODWHG E\ DVVXPLQJ WKDW WKH EHQW�XS
EDUV IRUP WKH WHQVLRQ PHPEHUV RI RQH RU PRUH VLQJOH V\VWHPV RI WUXVVHV LQ ZKLFK WKH FRQFUHWH IRUPV WKH 
FRPSUHVVLRQ PHPEHUV �VHH )LJXUH ����� 7KH UHVLVWDQFH RI D V\VWHP RI EHQW�XS EDUV LV JLYHQ E\ WKH IROORZLQJ
HTXDWLRQ�

7DEOH ��� ¦ )RUP DQG DUHD RI VKHDU UHLQIRUFHPHQW LQ EHDPV

9E  $VE�����I\Y��FRV � VLQ FRW � HTXDWLRQ �

9DOXH RI Y )RUP RI VKHDU UHLQIRUFHPHQW WR EH 
SURYLGHG

$UHD RI VKHDU UHLQIRUFHPHQW WR EH 
SURYLGHG

1�PP�

/HVV WKDQ ���YF WKURXJKRXW WKH 
EHDP

6HH 127( � ¦

���YF � Y � �YF � ���� 0LQLPXP OLQNV IRU ZKROH OHQJWK RI 
EHDP

$JY  ���EYVY�����I\Y
�VHH 127( ��

�YF � ���� � Y � ��� IFX RU � 1�PP� /LQNV RU OLQNV FRPELQHG ZLWK 
EHQW�XS EDUV� 1RW PRUH WKDQ �� �
RI WKH VKHDU UHVLVWDQFH SURYLGHG
E\ WKH VWHHO PD\ EH LQ WKH IRUP RI 
EHQW�XS EDUV �VHH 127( ��

:KHUH OLQNV RQO\ SURYLGHG�
$JY EYVY�Y ¥ YF������I\Y
:KHUH OLQNV DQG EHQW�XS EDUV 
SURYLGHG� VHH �������

127( � :KLOH PLQLPXP OLQNV VKRXOG EH SURYLGHG LQ DOO EHDPV RI VWUXFWXUDO LPSRUWDQFH� LW ZLOO EH VDWLVIDFWRU\ WR RPLW WKHP LQ 
PHPEHUV RI PLQRU VWUXFWXUDO LPSRUWDQFH VXFK DV OLQWHOV RU ZKHUH WKH PD[LPXP GHVLJQ VKHDU VWUHVV LV OHVV WKDQ KDOI YF�

127( � 0LQLPXP OLQNV SURYLGH D GHVLJQ VKHDU UHVLVWDQFH RI ��� 1�PP��

127( � 6HH ������� IRU JXLGDQFH RQ VSDFLQJ RI OLQNV DQG EHQW�XS EDUV�

G G′±
VE

���������������
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7DEOH ��� ¦ 9DOXHV RI F GHVLJQ FRQFUHWH VKHDU VWUHVV

7KH WUXVV VKRXOG EH DUUDQJHG VR WKDW  DQG  DUH ERWK JUHDWHU WKDQ RU HTXDO WR ��� JLYLQJ D PD[LPXP YDOXH
RI VW RI ���G� $W OHDVW �� � RI WKH VKHDU UHVLVWDQFH SURYLGHG E\ WKH VWHHO VKRXOG EH LQ WKH IRUP RI OLQNV�

������� $QFKRUDJH DQG EHDULQJ RI EHQW�XS EDUV

%DUV VKRXOG EH FKHFNHG IRU DQFKRUDJH �VHH �������� DQG ��������� DQG EHDULQJ �VHH �����������

������� (QKDQFHG VKHDU VWUHQJWK RI VHFWLRQV FORVH WR VXSSRUWV

6KHDU IDLOXUH DW VHFWLRQV RI EHDPV DQG FDQWLOHYHUV ZLWKRXW VKHDU UHLQIRUFHPHQW ZLOO QRUPDOO\ RFFXU RQ D 
SODQH LQFOLQHG DW DQ DQJOH RI DERXW ��� WR WKH KRUL]RQWDO� ,I WKH DQJOH RI IDLOXUH SODQH LV IRUFHG WR EH LQFOLQHG
PRUH VWHHSO\ WKDQ WKLV �EHFDXVH WKH VHFWLRQ FRQVLGHUHG �; ¥ ;� LQ )LJXUH ��� LV FORVH WR D VXSSRUW RU IRU RWKHU 
UHDVRQV� WKH VKHDU IRUFH UHTXLUHG WR SURGXFH IDLOXUH LV LQFUHDVHG�

7KH HQKDQFHPHQW RI VKHDU VWUHQJWK PD\ EH WDNHQ LQWR DFFRXQW LQ WKH GHVLJQ RI VHFWLRQV QHDU D VXSSRUW E\
LQFUHDVLQJ WKH GHVLJQ FRQFUHWH VKHDU VWUHVV YF WR �GYF�DY SURYLGHG WKDW Y DW WKH IDFH RI WKH VXSSRUW UHPDLQV 
OHVV WKDQ WKH OHVVHU RI ��� IFX RU � 1�PP� �WKLV OLPLW LQFOXGHV D P RI ������

$FFRXQW PD\ EH WDNHQ RI WKH HQKDQFHPHQW LQ DQ\ VLWXDWLRQ ZKHUH WKH VHFWLRQ FRQVLGHUHG LV FORVHU WR WKH 
IDFH RI D VXSSRUW RU FRQFHQWUDWHG ORDG WKDQ WZLFH WKH HIIHFWLYH GHSWK� G� 7KLV HQKDQFHPHQW LV SDUWLFXODUO\
XVHIXO IRU FRUEHOV �VHH ������ RU SLOH�FDSV �VHH ��������� RU ZKHUH FRQFHQWUDWHG ORDGV DUH DSSOLHG FORVH WR WKH 
VXSSRUW RI D EHDP�

7R EH HIIHFWLYH� WHQVLRQ UHLQIRUFHPHQW VKRXOG H[WHQG RQ HDFK VLGH RI WKH SRLQW ZKHUH LW LV LQWHUVHFWHG E\ D 
SRVVLEOH IDLOXUH SODQH IRU D GLVWDQFH DW OHDVW HTXDO WR WKH HIIHFWLYH GHSWK� RU EH SURYLGHG ZLWK DQ HTXLYDOHQW 
DQFKRUDJH�

������� 6KHDU UHLQIRUFHPHQW IRU VHFWLRQV FORVH WR VXSSRUWV

,I VKHDU UHLQIRUFHPHQW LV UHTXLUHG� WKH WRWDO DUHD RI WKLV LV JLYHQ E\�

(IIHFWLYH GHSWK
PP

��� ��� ��� ��� ��� ��� ��� ���

1�PP� 1�PP� 1�PP� 1�PP� 1�PP� 1�PP� 1�PP� 1�PP�

���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ����
127( � $OORZDQFH KDV EHHQ PDGH LQ WKHVH ILJXUHV IRU D P RI �����

127( � 7KH YDOXHV LQ WKH WDEOH DUH GHULYHG IURP WKH H[SUHVVLRQ�

����^���$V��EYG�`  �����G� � P

ZKHUH

VKRXOG QRW EH WDNHQ DV JUHDWHU WKDQ ��

VKRXOG QRW EH WDNHQ DV OHVV WKDQ ���� IRU PHPEHUV ZLWKRXW VKHDU UHLQIRUFHPHQW�

VKRXOG QRW EH WDNHQ DV OHVV WKDQ � IRU PHPEHUV ZLWK VKHDU UHLQIRUFHPHQW SURYLGLQJ D GHVLJQ VKHDU UHVLVWDQFH RI

��� 1�PP��

)RU FKDUDFWHULVWLF FRQFUHWH VWUHQJWKV JUHDWHU WKDQ �� 1�PP�� WKH YDOXHV LQ WKLV WDEOH PD\ EH PXOWLSOLHG E\ �IFX���� � 7KH YDOXH RI IFX

VKRXOG QRW EH WDNHQ DV JUHDWHU WKDQ ���

���$V

EYG
�������������

���$V

EYG
�������������

���
G
��������

�
�
���

���
G
��������

�
�
���
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7KLV UHLQIRUFHPHQW VKRXOG EH SURYLGHG ZLWKLQ WKH PLGGOH WKUHH�TXDUWHUV RI DY� :KHUH DY LV OHVV WKDQ G
KRUL]RQWDO VKHDU UHLQIRUFHPHQW ZLOO EH PRUH HIIHFWLYH WKDQ YHUWLFDO�

�������� (QKDQFHG VKHDU VWUHQJWK QHDU VXSSRUWV �VLPSOLILHG DSSURDFK�

7KH SURFHGXUHV JLYHQ LQ ������� DQG ������� PD\ EH XVHG IRU DOO EHDPV� +RZHYHU� IRU EHDPV FDUU\LQJ 
JHQHUDOO\ XQLIRUP ORDG RU ZKHUH WKH SULQFLSDO ORDG LV ORFDWHG IXUWKHU WKDQ �G IURP WKH IDFH RI WKH VXSSRUW� 
WKH VKHDU VWUHVV PD\ EH FDOFXODWHG DW D VHFWLRQ D GLVWDQFH G IURP WKH IDFH RI WKH VXSSRUW� 7KH YDOXH RI YF LV 
FDOFXODWHG LQ DFFRUGDQFH ZLWK ������� DQG DSSURSULDWH VKHDU UHLQIRUFHPHQW DVVHVVHG LQ DFFRUGDQFH 
ZLWK 7DEOH ���� ,I WKLV DPRXQW RI VKHDU UHLQIRUFHPHQW LV SURYLGHG DW VHFWLRQV FORVHU WR WKH VXSSRUW� QR 
IXUWKHU FKHFN IRU VKHDU DW VXFK VHFWLRQV LV UHTXLUHG�

�������� %RWWRP ORDGHG EHDPV

:KHUH ORDG LV DSSOLHG QHDU WKH ERWWRP RI D VHFWLRQ� VXIILFLHQW YHUWLFDO UHLQIRUFHPHQW WR FDUU\ WKH ORDG VKRXOG 
EH SURYLGHG LQ DGGLWLRQ WR DQ\ UHLQIRUFHPHQW UHTXLUHG WR UHVLVW VKHDU�

$VY  DYEY�Y ¥ �GYF�DY������I\Y ���EYDY�����I\Y HTXDWLRQ �

)LJXUH ��� ¦ 6\VWHP RI EHQW�XS EDUV

127( 7KH VKHDU FDXVLQJ IDLOXUH LV WKDW DFWLQJ RQ VHFWLRQ ; ¥ ;�

)LJXUH ��� ¦ 6KHDU IDLOXUH QHDU VXSSRUWV
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�������� 6KHDU DQG D[LDO ORDG

7KH GHVLJQ VKHDU VWUHVV YF  WKDW FDQ EH VXSSRUWHG E\ D VHFWLRQ VXEMHFWHG WR VKHDU DQG D[LDO FRPSUHVVLRQ 
ZLWKRXW VKHDU UHLQIRUFHPHQW FDQ EH FDOFXODWHG IURP HTXDWLRQ �D�� %RWK DGYHUVH DQG EHQHILFLDO ORDG
FRPELQDWLRQV VKRXOG EH FRQVLGHUHG �VHH 7DEOH �����

127( � 1�$F LV LQWHQGHG WR EH WKH DYHUDJH VWUHVV LQ WKH FRQFUHWH DFWLQJ DW WKH FHQWURLG RI WKH VHFWLRQ�

127( � 7KH YDOXH RI 9K�0 VKRXOG EH WDNHQ DV QRW JUHDWHU WKDQ ��

:KHUH LW LV FRQVLGHUHG QHFHVVDU\ WR DYRLG VKHDU FUDFNLQJ SULRU WR WKH XOWLPDWH OLPLW VWDWH� WKH VKHDU VWUHVV 
VKRXOG EH OLPLWHG WR WKH YDOXH JLYHQ E\ HTXDWLRQ �E��

,I Y H[FHHGV YF  VKHDU UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ DFFRUGDQFH ZLWK 7DEOH ��� ZKHUH YF LV UHSODFHG
E\ YF �

Y VKRXOG QRW H[FHHG ��� IFX RU � 1�PP��

)RU VLWXDWLRQV ZKHUH WKH D[LDO ORDG LV WHQVLOH� HTXDWLRQV �D� DQG �E� PD\ EH XVHG ZLWK 1 WDNHQ DV QHJDWLYH�

�������� 7RUVLRQ

,Q QRUPDO VODE�DQG�EHDP RU IUDPHG FRQVWUXFWLRQ VSHFLILF FDOFXODWLRQV DUH QRW XVXDOO\ QHFHVVDU\� WRUVLRQDO 
FUDFNLQJ EHLQJ DGHTXDWHO\ FRQWUROOHG E\ VKHDU UHLQIRUFHPHQW EXW ZKHQ WKH GHVLJQ UHOLHV RQ WKH WRUVLRQDO 
UHVLVWDQFH RI D PHPEHU� H[SOLFLW GHVLJQ IRU WRUVLRQ ZLOO EH QHFHVVDU\� 5HFRPPHQGDWLRQV DUH JLYHQ LQ ��� RI
%6 ������������

����� 'HIOHFWLRQ RI EHDPV

������� *HQHUDO

'HIOHFWLRQV PD\ EH FDOFXODWHG DQG WKHQ FRPSDUHG ZLWK WKH VHUYLFHDELOLW\ UHTXLUHPHQWV JLYHQ LQ 6HFWLRQ �
RI %6 ����������� EXW LQ DOO QRUPDO FDVHV WKH GHIOHFWLRQV RI D EHDP ZLOO QRW EH H[FHVVLYH LI WKH UDWLR RI LWV 
VSDQ WR LWV HIIHFWLYH GHSWK LV QRW JUHDWHU WKDQ WKH DSSURSULDWH UDWLR REWDLQHG IURP ������� RU �������� :KHUH
DSSURSULDWH� 7DEOH ��� VKRXOG EH PRGLILHG E\ 7DEOH ���� DQG 7DEOH �����

YF   YF � ��� HTXDWLRQ �D�

ZKHUH
YF LV WKH VKHDU VWUHVV REWDLQHG IURP 7DEOH ���� 7KLV VKRXOG QRW EH DGMXVWHG LQ DFFRUGDQFH 

ZLWK ��������
1 LV WKH DSSOLHG D[LDO ORDG�
9 LV WKH VKHDU�
0 LV WKH PRPHQW�
$F LV WKH JURVV DUHD RI WKH FRQFUHWH VHFWLRQ�

YF   YF ^� � 1��$FYF�` HTXDWLRQ �E�

19K
$F0
�������������
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������� 6\PEROV

)RU WKH SXUSRVHV RI ����� WKH IROORZLQJ V\PEROV DSSO\�

������� 6SDQ�HIIHFWLYH GHSWK UDWLR IRU D UHFWDQJXODU RU IODQJHG EHDP

7KH EDVLF VSDQ�HIIHFWLYH GHSWK UDWLRV IRU EHDPV DUH JLYHQ LQ 7DEOH ���� 7KHVH DUH EDVHG RQ OLPLWLQJ WKH WRWDO 
GHIOHFWLRQ WR VSDQ���� DQG WKLV VKRXOG QRUPDOO\ HQVXUH WKDW WKH SDUW RI WKH GHIOHFWLRQ RFFXUULQJ DIWHU
FRQVWUXFWLRQ RI ILQLVKHV DQG SDUWLWLRQV ZLOO EH OLPLWHG WR VSDQ���� RU �� PP� ZKLFKHYHU LV WKH OHVVHU� IRU 
VSDQV XS WR �� P� )RU YDOXHV RI EZ�E JUHDWHU WKDQ ���� OLQHDU LQWHUSRODWLRQ EHWZHHQ WKH YDOXHV JLYHQ LQ
7DEOH ��� IRU UHFWDQJXODU VHFWLRQV DQG IRU IODQJHG EHDPV ZLWK EZ�E RI ��� PD\ EH XVHG�

7DEOH ��� ¦ %DVLF VSDQ�HIIHFWLYH GHSWK UDWLR IRU UHFWDQJXODU RU IODQJHG EHDPV

������� /RQJ VSDQV

)RU VSDQV H[FHHGLQJ �� P� 7DEOH ��� VKRXOG EH XVHG RQO\ LI LW LV QRW QHFHVVDU\ WR OLPLW WKH LQFUHDVH LQ 
GHIOHFWLRQ DIWHU WKH FRQVWUXFWLRQ RI SDUWLWLRQV DQG ILQLVKHV� :KHUH OLPLWDWLRQ LV QHFHVVDU\� WKH YDOXHV LQ 
7DEOH ��� VKRXOG EH PXOWLSOLHG E\ ���VSDQ H[FHSW IRU FDQWLOHYHUV ZKHUH WKH GHVLJQ VKRXOG EH MXVWLILHG E\
FDOFXODWLRQ�

������� 0RGLILFDWLRQ RI VSDQ�GHSWK UDWLRV IRU WHQVLRQ UHLQIRUFHPHQW

'HIOHFWLRQ LV LQIOXHQFHG E\ WKH DPRXQW RI WHQVLRQ UHLQIRUFHPHQW DQG LWV VWUHVV� 7KH VSDQ�HIIHFWLYH GHSWK 
UDWLR VKRXOG WKHUHIRUH EH PRGLILHG DFFRUGLQJ WR WKH XOWLPDWH GHVLJQ PRPHQW DQG WKH VHUYLFH VWUHVV DW WKH 
FHQWUH RI WKH VSDQ �RU DW WKH VXSSRUW LQ WKH FDVH RI D FDQWLOHYHU�� 9DOXHV RI VSDQ�HIIHFWLYH GHSWK UDWLR 
REWDLQHG IURP 7DEOH ��� VKRXOG EH PXOWLSOLHG E\ WKH DSSURSULDWH IDFWRU REWDLQHG IURP 7DEOH �����

������� 0RGLILFDWLRQ RI VSDQ�GHSWK UDWLRV IRU FRPSUHVVLRQ UHLQIRUFHPHQW

&RPSUHVVLRQ UHLQIRUFHPHQW DOVR LQIOXHQFHV GHIOHFWLRQ DQG WKH YDOXH RI WKH VSDQ�HIIHFWLYH GHSWK UDWLR 
REWDLQHG IURP 7DEOH ��� PRGLILHG E\ WKH IDFWRU REWDLQHG IURP 7DEOH ���� PD\ EH PXOWLSOLHG E\ D IXUWKHU 
IDFWRU REWDLQHG IURP 7DEOH �����

$V SURY DUHD RI WHQVLRQ UHLQIRUFHPHQW SURYLGHG DW PLG�VSDQ �DW VXSSRUW IRU FDQWLOHYHU��
$V  SURY DUHD RI FRPSUHVVLRQ UHLQIRUFHPHQW�
$V UHT DUHD RI WHQVLRQ UHLQIRUFHPHQW UHTXLUHG DW PLG�VSDQ WR UHVLVW WKH PRPHQW GXH WR GHVLJQ 

XOWLPDWH ORDGV �DW VXSSRUW IRU FDQWLOHYHU��
E HIIHFWLYH ZLGWK RI D UHFWDQJXODU EHDP� WKH HIIHFWLYH IODQJH ZLGWK RI D IODQJHG EHDP RU WKH WRWDO 

DYHUDJH ZLGWK RI WKH IODQJHV�
EZ DYHUDJH ZHE ZLGWK RI D EHDP�
G HIIHFWLYH GHSWK�
IV HVWLPDWHG GHVLJQ VHUYLFH VWUHVV LQ WKH WHQVLRQ UHLQIRUFHPHQW�
0 GHVLJQ XOWLPDWH PRPHQW DW WKH FHQWUH RI WKH VSDQ RU� IRU D FDQWLOHYHU� DW WKH VXSSRUW�

E WKH UDWLR�

IURP WKH UHVSHFWLYH PD[LPXP PRPHQWV GLDJUDP�

6XSSRUW FRQGLWLRQV 5HFWDQJXODU VHFWLRQ )ODQJHG EHDPV ZLWK

&DQWLOHYHU � ���
6LPSO\ VXSSRUWHG �� ����
&RQWLQXRXV �� ����

�PRPHQW DW WKH VHFWLRQ DIWHU UHGLVWULEXWLRQ�
�PRPHQW DW WKH VHFWLRQ EHIRUH UHGLVWULEXWLRQ�
����������������������������������������������������������������������������������������������������������������������������

EZ

E
������� ���≤
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������� 'HIOHFWLRQ GXH WR FUHHS DQG VKULQNDJH

3HUPLVVLEOH VSDQ�HIIHFWLYH GHSWK UDWLRV REWDLQHG IURP 7DEOH ���� 7DEOH ���� DQG 7DEOH ���� WDNH DFFRXQW RI 
QRUPDO FUHHS DQG VKULQNDJH GHIOHFWLRQ� ,I LW LV H[SHFWHG WKDW FUHHS RU VKULQNDJH RI WKH FRQFUHWH PD\ EH 
SDUWLFXODUO\ KLJK �H�J� LI WKH IUHH VKULQNDJH VWUDLQ LV H[SHFWHG WR EH JUHDWHU WKDQ ������� RU WKH FUHHS
FRHIILFLHQW JUHDWHU WKDQ �� RU LI RWKHU DEQRUPDOO\ DGYHUVH FRQGLWLRQV DUH H[SHFWHG� WKH SHUPLVVLEOH
VSDQ�HIIHFWLYH GHSWK UDWLR VKRXOG EH VXLWDEO\ UHGXFHG� $ UHGXFWLRQ RI PRUH WKDQ �� � LV XQOLNHO\ WR EH
UHTXLUHG �VHH DOVR 6HFWLRQ � RI %6 ����������� IRU FUHHS FRHIILFLHQW��

����� &UDFN FRQWURO LQ EHDPV

)OH[XUDO FUDFNLQJ PD\ EH FRQWUROOHG E\ XVH RI WKH UXOHV RI ��������� �PD[LPXP GLVWDQFH EHWZHHQ EDUV LQ
WHQVLRQ�� ,I JUHDWHU VSDFLQJV DUH UHTXLUHG �H�J� EHWZHHQ JURXSV RI EDUV�� WKH H[SHFWHG FUDFN ZLGWKV VKRXOG 
EH FKHFNHG E\ FDOFXODWLRQ �VHH 6HFWLRQ � RI %6 �������������

7DEOH ���� ¦ 0RGLILFDWLRQ IDFWRU IRU WHQVLRQ UHLQIRUFHPHQW

6HUYLFH VWUHVV 0�EG�

���� ���� ���� ���� ���� ���� ���� ���� ����

��� ���� ���� ���� ���� ���� ���� ���� ���� ����
��� ���� ���� ���� ���� ���� ���� ���� ���� ����

�I\   ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ����
��� ���� ���� ���� ���� ���� ���� ���� ���� ����
��� ���� ���� ���� ���� ���� ���� ���� ���� ����
��� ���� ���� ���� ���� ���� ���� ���� ���� ����

�I\   ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ����
127( � 7KH YDOXHV LQ WKH WDEOH GHULYH IURP WKH HTXDWLRQ�

0RGLILFDWLRQ IDFWRU  HTXDWLRQ �

ZKHUH

0 LV WKH GHVLJQ XOWLPDWH PRPHQW DW WKH FHQWUH RI WKH VSDQ RU� IRU D FDQWLOHYHU� DW WKH VXSSRUW�
127( � 7KH GHVLJQ VHUYLFH VWUHVV LQ WKH WHQVLRQ UHLQIRUFHPHQW LQ D PHPEHU PD\ EH HVWLPDWHG IURP WKH HTXDWLRQ�

HTXDWLRQ �

127( � )RU D FRQWLQXRXV EHDP� LI WKH SHUFHQWDJH RI UHGLVWULEXWLRQ LV QRW NQRZQ EXW WKH GHVLJQ XOWLPDWH PRPHQW DW PLG�VSDQ LV
REYLRXVO\ WKH VDPH DV RU JUHDWHU WKDQ WKH HODVWLF XOWLPDWH PRPHQW� WKH VWUHVV IV LQ WKLV WDEOH PD\ EH WDNHQ DV ���I\�

����
��� L LIV±( )

��� ��� 0
EG������������

����������������������������������������� ���≤�

IV

�I\$V UHT

�$V SURY
������������������� �

E
����× 
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7DEOH ���� ¦ 0RGLILFDWLRQ IDFWRU IRU FRPSUHVVLRQ UHLQIRUFHPHQW

��� 6ROLG VODEV VXSSRUWHG E\ EHDPV RU ZDOOV

����� 'HVLJQ

,Q JHQHUDO� WKH UHFRPPHQGDWLRQV JLYHQ LQ ��� IRU EHDPV ZLOO DSSO\ DOVR WR VROLG VODEV 
EXW ������ ������ ������ ������ ������ ����� DQG ����� VKRXOG EH WDNHQ LQWR DFFRXQW�

����� 0RPHQWV DQG IRUFHV

������� *HQHUDO

,Q DGGLWLRQ WR WKH PHWKRGV XVHG IRU EHDPV� WKH PRPHQWV DQG VKHDU IRUFHV UHVXOWLQJ IURP ERWK GLVWULEXWHG 
DQG FRQFHQWUDWHG ORDGV PD\ EH GHWHUPLQHG E\ DSSURSULDWH HODVWLF DQDO\VHV� $OWHUQDWLYHO\� -RKDQVHQªV
\LHOGOLQH PHWKRG RU +LOOHUERUJªV VWULS PHWKRG PD\ EH XVHG SURYLGHG WKH UDWLR EHWZHHQ VXSSRUW DQG VSDQ 
PRPHQWV DUH VLPLODU WR WKRVH REWDLQHG E\ WKH XVH RI WKH HODVWLF WKHRU\�

������� 'LVWULEXWLRQ RI FRQFHQWUDWHG ORDGV RQ VODEV

,I D VODE LV VLPSO\ VXSSRUWHG RQ WZR RSSRVLWH HGJHV DQG FDUULHV RQH RU PRUH FRQFHQWUDWHG ORDGV LQ D OLQH LQ
WKH GLUHFWLRQ RI WKH VSDQ� LW VKRXOG EH GHVLJQHG WR UHVLVW WKH PD[LPXP EHQGLQJ PRPHQW FDXVHG E\ WKH 
ORDGLQJ V\VWHP� 6XFK EHQGLQJ PRPHQW PD\ EH DVVXPHG WR EH UHVLVWHG E\ DQ HIIHFWLYH ZLGWK RI VODE
�PHDVXUHG SDUDOOHO WR WKH VXSSRUWV� DV IROORZV�

D� )RU VROLG VODEV� WKH HIIHFWLYH ZLGWK PD\ EH WDNHQ DV WKH VXP RI WKH ORDG ZLGWK DQG ���[�� ¥ [�O� ZKHUH 
[ LV WKH GLVWDQFH IURP WKH QHDUHU VXSSRUW WR WKH VHFWLRQ XQGHU FRQVLGHUDWLRQ DQG O LV WKH VSDQ�

E� )RU RWKHU VODEV� H[FHSW ZKHUH VSHFLDOO\ SURYLGHG IRU� WKH HIIHFWLYH ZLGWK ZLOO GHSHQG RQ WKH UDWLR RI WKH
WUDQVYHUVH DQG ORQJLWXGLQDO IOH[XUDO ULJLGLWLHV RI WKH VODE� :KHQ WKHVH DUH DSSUR[LPDWHO\ HTXDO� WKH YDOXH
IRU WKH HIIHFWLYH ZLGWK DV JLYHQ IRU VROLG VODEV PD\ EH XVHG� EXW DV WKH UDWLR GHFUHDVHV D VPDOOHU YDOXH
VKRXOG EH WDNHQ� 7KH PLQLPXP YDOXH ZKLFK QHHG EH WDNHQ� KRZHYHU� LV WKH ORDG ZLGWK SOXV �[�O�� ¥ [�O� 
PHWUHV ZKHUH [ DQG O DUH DV GHILQHG LQ D� VR WKDW� IRU D VHFWLRQ DW PLG�VSDQ� WKH HIIHFWLYH ZLGWK LV HTXDO
WR � P SOXV WKH ORDG ZLGWK�

F� :KHUH WKH FRQFHQWUDWHG ORDG LV QHDU DQ XQVXSSRUWHG HGJH RI D VODE WKH HIIHFWLYH ZLGWK VKRXOG QRW 
H[FHHG WKH YDOXH LQ D� RU E� DERYH DV DSSURSULDWH� QRU KDOI WKDW YDOXH SOXV WKH GLVWDQFH RI WKH FHQWUH RI WKH 
ORDG IURP WKH XQVXSSRUWHG HGJH �VHH )LJXUH �����

)DFWRU

���� ����
���� ����
���� ����
���� ����
���� ����
���� ����
��� ����
��� ����
��� ����
��� ����

��� ����
127( � 7KH YDOXHV LQ WKLV WDEOH DUH GHULYHG IURP WKH IROORZLQJ HTXDWLRQ�

0RGLILFDWLRQ IDFWRU IRU FRPSUHVVLRQ UHLQIRUFHPHQW � ��� HTXDWLRQ �

127( � 7KH DUHD RI FRPSUHVVLRQ UHLQIRUFHPHQW $ XVHG LQ WKLV WDEOH PD\ LQFOXGH DOO EDUV LQ WKH FRPSUHVVLRQ ]RQH� HYHQ WKRVH QRW
HIIHFWLYHO\ WLHG ZLWK OLQNV�

���
$V ′SURY

EG
���������������������

�
���$V ′SURY

EG
��������������������������� V

���$V ′SURY

EG
���������������������������
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������� 6LPSOLILFDWLRQ RI ORDG DUUDQJHPHQWV

,Q SULQFLSOH D VODE VKRXOG EH GHVLJQHG WR ZLWKVWDQG WKH PRVW XQIDYRXUDEOH DUUDQJHPHQWV RI GHVLJQ ORDGV� 
KRZHYHU� VODEV ZLOO QRUPDOO\ EH DEOH WR VDWLVI\ WKLV UHTXLUHPHQW LI WKH\ DUH GHVLJQHG WR UHVLVW WKH PRPHQWV 
DQG IRUFHV DULVLQJ IURP WKH VLQJOH�ORDG FDVH RI PD[LPXP GHVLJQ ORDG RQ DOO VSDQV RU SDQHOV SURYLGHG WKH 
IROORZLQJ FRQGLWLRQV DUH PHW�

D� ,Q D RQH�ZD\ VSDQQLQJ VODE WKH DUHD RI HDFK ED\ H[FHHGV �� P��

,Q WKLV FRQWH[W� D ED\ PHDQV D VWULS DFURVV WKH IXOO ZLGWK RI D VWUXFWXUH ERXQGHG RQ WKH RWKHU WZR VLGHV E\
OLQHV RI VXSSRUW �VHH )LJXUH �����

E� 7KH UDWLR RI WKH FKDUDFWHULVWLF LPSRVHG ORDG WR WKH FKDUDFWHULVWLF GHDG ORDG GRHV QRW H[FHHG �����

F� 7KH FKDUDFWHULVWLF LPSRVHG ORDG GRHV QRW H[FHHG � N1�P� H[FOXGLQJ SDUWLWLRQV�

:KHUH DQDO\VLV LV FDUULHG RXW IRU WKH VLQJOH ORDG FDVH RI DOO VSDQV ORDGHG� WKH UHVXOWLQJ VXSSRUW PRPHQWV
H[FHSW WKRVH DW WKH VXSSRUWV RI FDQWLOHYHUV VKRXOG EH UHGXFHG E\ �� �� ZLWK D FRQVHTXHQWLDO LQFUHDVH LQ WKH 
VSDQ PRPHQWV�

7KH UHVXOWLQJ EHQGLQJ PRPHQW HQYHORSH VKRXOG VDWLVI\ WKH SURYLVLRQV RI �������� 1R IXUWKHU UHGLVWULEXWLRQ 
VKRXOG EH FDUULHG RXW�

:KHUH D VSDQ RU SDQHO LV DGMDFHQW WR D FDQWLOHYHU RI VLJQLILFDQW OHQJWK� WKH SRVVLELOLW\ VKRXOG EH FRQVLGHUHG
RI WKH FDVH RI VODE XQORDGHG�FDQWLOHYHU ORDGHG� 

)LJXUH ��� ¦ (IIHFWLYH ZLGWK RI VROLG VODE FDUU\LQJ D FRQFHQWUDWHG ORDG QHDU DQ 
XQVXSSRUWHG HGJH
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������� 2QH�ZD\ VSDQQLQJ VODEV RI DSSUR[LPDWHO\ HTXDO VSDQ� XQLIRUPO\ GLVWULEXWHG ORDGV

:KHUH WKH FRQGLWLRQV RI ������� DUH PHW� WKH PRPHQWV DQG VKHDUV LQ FRQWLQXRXV RQH�ZD\ VSDQQLQJ VODEV
PD\ EH FDOFXODWHG XVLQJ WKH FRHIILFLHQWV JLYHQ LQ 7DEOH ����� $OORZDQFH KDV EHHQ PDGH LQ WKHVH FRHIILFLHQWV 
IRU WKH �� � UHGLVWULEXWLRQ PHQWLRQHG DERYH�

7KH FXUWDLOPHQW RI UHLQIRUFHPHQW GHVLJQHG LQ DFFRUGDQFH ZLWK 7DEOH ���� PD\ EH FDUULHG RXW LQ DFFRUGDQFH 
ZLWK WKH SURYLVLRQV RI �������� 

7DEOH ���� ¦ 8OWLPDWH EHQGLQJ PRPHQW DQG VKHDU IRUFHV LQ RQH�ZD\ VSDQQLQJ VODEV

����� 6ROLG VODEV VSDQQLQJ LQ WZR GLUHFWLRQV DW ULJKW DQJOHV� XQLIRUPO\ GLVWULEXWHG ORDGV

������� *HQHUDO

6XEFODXVHV �������� �������� �������� ������� DQG ������� PD\ EH XVHG IRU WKH GHVLJQ RI VODEV VSDQQLQJ LQ WZR 
GLUHFWLRQV DW ULJKW DQJOHV DQG VXSSRUWLQJ XQLIRUPO\ GLVWULEXWHG ORDGV�

)LJXUH ��� ¦ 'HILQLWLRQ RI SDQHOV DQG ED\V

(QG VXSSRUW�VODE FRQQHFWLRQ $W ILUVW 
LQWHULRU
VXSSRUW

0LGGOH 
LQWHULRU 
VSDQV

,QWHULRU
VXSSRUWV6LPSOH &RQWLQXRXV

$W RXWHU 
VXSSRUW

1HDU PLGGOH 
RI HQG VSDQ

$W RXWHU 
VXSSRUW

1HDU PLGGOH 
RI HQG VSDQ

0RPHQW � �����)O ¥����)O �����)O ¥ �����)O �����)O ¥�����)O
6KHDU ���) ¦ ����) ¦ ���) ¦ ���)
127( ) LV WKH WRWDO GHVLJQ XOWLPDWH ORDG ����*N � ���4N��

O LV WKH HIIHFWLYH VSDQ�
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������� 6\PEROV

)RU WKH SXUSRVHV RI ������ WKH IROORZLQJ V\PEROV DSSO\�

������� 6LPSO\�VXSSRUWHG VODEV

:KHQ VLPSO\�VXSSRUWHG VODEV GR QRW KDYH DGHTXDWH SURYLVLRQ WR UHVLVW WRUVLRQ DW WKH FRUQHUV� DQG WR SUHYHQW 
WKH FRUQHUV IURP OLIWLQJ� WKH PD[LPXP PRPHQWV SHU XQLW ZLGWK DUH JLYHQ E\ WKH IROORZLQJ HTXDWLRQV�

127( 9DOXHV IRU V[ DQG V\ DUH JLYHQ LQ 7DEOH �����

7KH YDOXHV LQ 7DEOH ���� DUH GHULYHG IURP WKH IROORZLQJ HTXDWLRQV�

������� 5HVWUDLQHG VODEV

,Q VODEV ZKHUH WKH FRUQHUV DUH SUHYHQWHG IURP OLIWLQJ� DQG SURYLVLRQ IRU WRUVLRQ LV PDGH� WKH PD[LPXP 
GHVLJQ PRPHQWV SHU XQLW ZLGWK DUH JLYHQ E\ HTXDWLRQV �� DQG ��� 

:KHUH WKHVH HTXDWLRQV DUH XVHG� WKH FRQGLWLRQV DQG UXOHV RI ������� VKRXOG EH DSSOLHG�
127( 9DOXHV RI V[ DQG V\ DUH JLYHQ LQ 7DEOH �����

O[ OHQJWK RI VKRUWHU VLGH�
O\ OHQJWK RI ORQJHU VLGH�
PV[ PD[LPXP GHVLJQ XOWLPDWH PRPHQWV HLWKHU RYHU VXSSRUWV RU DW PLG�VSDQ RQ VWULSV RI XQLW 

ZLGWK DQG VSDQ O[�
PV\ PD[LPXP GHVLJQ XOWLPDWH PRPHQWV HLWKHU RYHU VXSSRUWV RU DW PLG�VSDQ RQ VWULSV RI XQLW 

ZLGWK DQG VSDQ O\�
Q WRWDO GHVLJQ XOWLPDWH ORDG SHU XQLW DUHD ����*N � ���4N��
1G QXPEHU RI GLVFRQWLQXRXV HGJHV ��  1  ���
YV[ GHVLJQ HQG VKHDU RQ VWULSV RI XQLW ZLGWK DQG VSDQ O[ DQG FRQVLGHUHG WR DFW RYHU WKH PLGGOH 

WKUHH�TXDUWHUV RI WKH HGJH�
YV\ GHVLJQ HQG VKHDU RQ VWULSV RI XQLW ZLGWK DQG VSDQ O\ DQG FRQVLGHUHG WR DFW RYHU WKH PLGGOH 

WKUHH�TXDUWHUV RI WKH HGJH�

[ VDJJLQJ PRPHQW LQ WKH VSDQ� SHU XQLW ZLGWK� LQ WKH GLUHFWLRQ RI WKH VKRUWHU VSDQ� O[� GLYLGHG 
E\ QO[

��

\ VDJJLQJ PRPHQW LQ WKH VSDQ� SHU XQLW ZLGWK� LQ WKH GLUHFWLRQ RI WKH ORQJHU VSDQ� O\ GLYLGHG
E\ QO[

��

� DQG � KRJJLQJ PRPHQWV� SHU XQLW ZLGWK� RYHU WKH VKRUWHU HGJHV GLYLGHG E\ QO[
��

� DQG � KRJJLQJ PRPHQWV� SHU XQLW ZLGWK� RYHU WKH ORQJHU HGJHV GLYLGHG E\ QO[
��

V[ DQG V\ PRPHQW FRHIILFLHQWV VKRZQ LQ 7DEOH �����

V[ DQG V\ PRPHQW FRHIILFLHQWV VKRZQ LQ 7DEOH �����

Y[ DQG Y\ VKHDU IRUFH FRHIILFLHQWV VKRZQ LQ 7DEOH �����

PV[  V[QO[
� HTXDWLRQ ��

PV\  V\QO[
� HTXDWLRQ ��

HTXDWLRQ ��

HTXDWLRQ ��

PV[  V[QO[
� HTXDWLRQ ��

PV\  V\QO[
� HTXDWLRQ ��

V[

O\ O[⁄( )�

� � O\ O[⁄( )��{ }
����������������������������������������� 

V\

O\ O[⁄( )�

� � O\ O[⁄( )��{ }
����������������������������������������� 
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(TXDWLRQV �� DQG �� DQG WKH FRHIILFLHQWV LQ 7DEOH ���� PD\ EH GHULYHG IURP WKH IROORZLQJ HTXDWLRQV�

127( � DQG � WDNH YDOXHV RI ��� \ IRU FRQWLQXRXV HGJHV RU ]HUR IRU GLVFRQWLQXRXV HGJHV�

� DQG � WDNH YDOXHV RI ��� [ IRU FRQWLQXRXV HGJHV RU ]HUR IRU GLVFRQWLQXRXV HGJHV�

������� 5HVWUDLQHG VODEV ZKHUH WKH FRUQHUV DUH SUHYHQWHG IURP OLIWLQJ DQG DGHTXDWH SURYLVLRQ LV 
PDGH IRU WRUVLRQ� FRQGLWLRQV DQG UXOHV IRU WKH XVH RI HTXDWLRQV �� DQG ��

7KH FRQGLWLRQV LQ ZKLFK WKH HTXDWLRQV PD\ EH XVHG IRU FRQWLQXRXV VODEV RQO\ DUH DV IROORZV�

D� 7KH FKDUDFWHULVWLF GHDG DQG LPSRVHG ORDGV RQ DGMDFHQW SDQHOV DUH DSSUR[LPDWHO\ WKH VDPH DV RQ WKH 
SDQHO EHLQJ FRQVLGHUHG�

E� 7KH VSDQ RI DGMDFHQW SDQHOV LQ WKH GLUHFWLRQ SHUSHQGLFXODU WR WKH OLQH RI WKH FRPPRQ VXSSRUW LV 
DSSUR[LPDWHO\ WKH VDPH DV WKH VSDQ RI WKH SDQHO FRQVLGHUHG LQ WKDW GLUHFWLRQ�

7KH UXOHV WR EH REVHUYHG ZKHQ WKH HTXDWLRQV DUH DSSOLHG WR UHVWUDLQHG VODEV �FRQWLQXRXV RU GLVFRQWLQXRXV�
DUH DV IROORZV�

�� 6ODEV DUH FRQVLGHUHG DV GLYLGHG LQ HDFK GLUHFWLRQ LQWR PLGGOH VWULSV DQG HGJH VWULSV DV VKRZQ LQ
)LJXUH ���� WKH PLGGOH VWULS EHLQJ WKUHH�TXDUWHUV RI WKH ZLGWK DQG HDFK HGJH VWULS RQH�HLJKWK RI WKH ZLGWK�

�� 7KH PD[LPXP GHVLJQ PRPHQWV FDOFXODWHG DV DERYH DSSO\ RQO\ WR WKH PLGGOH VWULSV DQG QR 
UHGLVWULEXWLRQ VKRXOG EH PDGH�

�� 5HLQIRUFHPHQW LQ WKH PLGGOH VWULSV VKRXOG EH GHWDLOHG LQ DFFRUGDQFH ZLWK ������� �VLPSOLILHG UXOHV IRU 
FXUWDLOPHQW RI EDUV��

�� 5HLQIRUFHPHQW LQ DQ HGJH VWULS� SDUDOOHO WR WKH HGJH� QHHG QRW H[FHHG WKH PLQLPXP JLYHQ LQ ������
�PLQLPXP DUHDV RI WHQVLRQ UHLQIRUFHPHQW�� WRJHWKHU ZLWK WKH UHFRPPHQGDWLRQV IRU WRUVLRQ JLYHQ LQ ��� ��
DQG ���

�� 7RUVLRQ UHLQIRUFHPHQW VKRXOG EH SURYLGHG DW DQ\ FRUQHU ZKHUH WKH VODE LV VLPSO\ VXSSRUWHG RQ ERWK 
HGJHV PHHWLQJ DW WKDW FRUQHU� ,W VKRXOG FRQVLVW RI WRS DQG ERWWRP UHLQIRUFHPHQW� HDFK ZLWK OD\HUV RI EDUV 
SODFHG SDUDOOHO WR WKH VLGHV RI WKH VODE DQG H[WHQGLQJ IURP WKH HGJHV D PLQLPXP GLVWDQFH RI RQH�ILIWK RI
WKH VKRUWHU VSDQ� 7KH DUHD RI UHLQIRUFHPHQW LQ HDFK RI WKHVH IRXU OD\HUV VKRXOG EH WKUHH�TXDUWHUV RI WKH 
DUHD UHTXLUHG IRU WKH PD[LPXP PLG�VSDQ GHVLJQ PRPHQW LQ WKH VODE�

�� 7RUVLRQ UHLQIRUFHPHQW HTXDO WR KDOI WKDW GHVFULEHG LQ WKH SUHFHGLQJ SDUDJUDSK VKRXOG EH SURYLGHG DW
D FRUQHU FRQWDLQHG E\ HGJHV RYHU RQO\ RQH RI ZKLFK WKH VODE LV FRQWLQXRXV�

�� 7RUVLRQ UHLQIRUFHPHQW QHHG QRW EH SURYLGHG DW DQ\ FRUQHU FRQWDLQHG E\ HGJHV RYHU ERWK RI ZKLFK WKH 
VODE LV FRQWLQXRXV�

\   ��� � �1G � ���1G
���� ��� HTXDWLRQ ��

   >� ¥ ���� ^ � \ � �� � � \ � ��`@ HTXDWLRQ ��

  � [ � �� � � [ � �� HTXDWLRQ ��

�
�
���

O[
O\
����
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������� 5HVWUDLQHG VODE ZLWK XQHTXDO FRQGLWLRQV DW DGMDFHQW SDQHOV

,Q VRPH FDVHV WKH VXSSRUW PRPHQWV FDOFXODWHG IURP 7DEOH ����� IRU DGMDFHQW SDQHOV� PD\ GLIIHU 
VLJQLILFDQWO\� 7R DGMXVW WKHP WKH IROORZLQJ SURFHGXUHV PD\ EH XVHG�

D� &DOFXODWH WKH VXP RI WKH PLGVSDQ PRPHQW DQG WKH DYHUDJH RI WKH VXSSRUW PRPHQWV �QHJOHFWLQJ VLJQV� 
IRU HDFK SDQHO�

E� 7UHDW WKH YDOXHV IURP 7DEOH ���� DV IL[HG HQG PRPHQWV �)(0V��

F� 'LVWULEXWH WKH )(0V DFURVV WKH VXSSRUWV DFFRUGLQJ WR WKH UHODWLYH VWLIIQHVV RI DGMDFHQW VSDQV� JLYLQJ
QHZ VXSSRUW PRPHQWV�

G� $GMXVW PLGVSDQ PRPHQW IRU HDFK SDQHO� WKLV VKRXOG EH VXFK WKDW ZKHQ LW LV DGGHG WR WKH DYHUDJH RI WKH 
VXSSRUW PRPHQWV IURP F� �QHJOHFWLQJ VLJQV� WKH WRWDO HTXDOV WKDW IURP D��

,I� IRU D JLYHQ SDQHO� WKH UHVXOWLQJ VXSSRUW PRPHQWV DUH QRZ VLJQLILFDQWO\ JUHDWHU WKDQ WKH YDOXH IURP 
7DEOH ����� WKH WHQVLRQ VWHHO RYHU WKH VXSSRUWV ZLOO QHHG WR EH H[WHQGHG EH\RQG WKH SURYLVLRQV RI ���������� 
7KH SURFHGXUH VKRXOG EH DV IROORZV�

H� 7KH VSDQ PRPHQW LV WDNHQ DV SDUDEROLF EHWZHHQ VXSSRUWV� LWV PD[LPXP YDOXH LV DV IRXQG IURP G��

I� 7KH SRLQWV RI FRQWUDIOH[XUH RI WKH QHZ VXSSRUW PRPHQWV >IURP F�@ ZLWK WKH VSDQ PRPHQW >IURP H�@ DUH 
GHWHUPLQHG�

J� $W HDFK HQG KDOI WKH VXSSRUW WHQVLRQ VWHHO LV H[WHQGHG WR DW OHDVW DQ HIIHFWLYH GHSWK RU �� EDU GLDPHWHUV 
EH\RQG WKH QHDUHVW SRLQW RI FRQWUDIOH[XUH�

K� $W HDFK HQG WKH IXOO DUHD RI WKH VXSSRUW WHQVLRQ VWHHO LV H[WHQGHG WR KDOI WKH GLVWDQFH IURP J��

������� /RDGV RQ VXSSRUWLQJ EHDPV

7KH GHVLJQ ORDGV RQ EHDPV VXSSRUWLQJ VROLG VODEV VSDQQLQJ LQ WZR GLUHFWLRQV DW ULJKW DQJOHV DQG VXSSRUWLQJ 
XQLIRUPO\ GLVWULEXWHG ORDGV PD\ EH DVVHVVHG IURP WKH IROORZLQJ HTXDWLRQV�

:KHUH GHVLJQ XOWLPDWH VXSSRUW PRPHQWV DUH XVHG ZKLFK GLIIHU VXEVWDQWLDOO\ IURP WKRVH WKDW ZRXOG EH
DVVHVVHG IURP 7DEOH ����� DGMXVWPHQW RI WKH YDOXHV JLYHQ LQ 7DEOH ���� PD\ EH QHFHVVDU\� 7KH DVVXPHG
GLVWULEXWLRQ RI WKH ORDG RQ D VXSSRUWLQJ EHDP LV VKRZQ LQ )LJXUH ����� 

7DEOH ���� ¦ %HQGLQJ PRPHQW FRHIILFLHQWV IRU VODEV VSDQQLQJ LQ WZR GLUHFWLRQV DW ULJKW DQJOHV� 
VLPSO\�VXSSRUWHG RQ IRXU VLGHV

YV\  Y\QO[ HTXDWLRQ ��
YV[  Y[QO[ HTXDWLRQ ��

O\�O[ ��� ��� ��� ��� ��� ��� ���� ���

V[ ����� ����� ����� ����� ����� ����� ����� �����

V\ ����� ����� ����� ����� ����� ����� ����� �����
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7DEOH ���� ¦ %HQGLQJ PRPHQW FRHIILFLHQWV IRU UHFWDQJXODU SDQHOV VXSSRUWHG RQ IRXU VLGHV ZLWK 
SURYLVLRQ IRU WRUVLRQ DW FRUQHUV

7\SH RI SDQHO DQG PRPHQWV 
FRQVLGHUHG

6KRUW VSDQ FRHIILFLHQWV� V[ /RQJ VSDQ
FRHIILFLHQWV�

V\ IRU DOO 
YDOXHV RI O\�O[

9DOXHV RI O\�O[

��� ��� ��� ��� ��� ��� ���� ���

,QWHULRU SDQHOV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

2QH VKRUW HGJH
GLVFRQWLQXRXV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

2QH ORQJ HGJH 
GLVFRQWLQXRXV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

7ZR DGMDFHQW HGJHV 
GLVFRQWLQXRXV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

7ZR VKRUW HGJHV 
GLVFRQWLQXRXV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� ¦

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

7ZR ORQJ HGJHV
GLVFRQWLQXRXV

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

7KUHH HGJHV 
GLVFRQWLQXRXV �RQH ORQJ 
HGJH FRQWLQXRXV�

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

����� ����� ����� ����� ����� ����� ����� ����� ¦

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

7KUHH HGJHV 
GLVFRQWLQXRXV �RQH VKRUW 
HGJH FRQWLQXRXV�

1HJDWLYH PRPHQW DW 
FRQWLQXRXV HGJH

¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ �����

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����

)RXU HGJHV GLVFRQWLQXRXV

3RVLWLYH PRPHQW DW PLG�VSDQ ����� ����� ����� ����� ����� ����� ����� ����� �����
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127( P�� P�� HWF� LQGLFDWH WKH PRPHQWV SHU XQLW ZLGWK LQ WKH GLUHFWLRQV LQGLFDWHG DQG DUH JLYHQ E\ �� �� HWF� PXOWLSOLHG E\ QO[
��

)LJXUH ��� ¦ ([SODQDWLRQ RI WKH GHULYDWLRQ RI WKH FRHIILFLHQW RI 7DEOH ����

)LJXUH ��� ¦ 'LYLVLRQ RI VODE LQWR PLGGOH DQG HGJH VWULSV
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7DEOH ���� ¦ 6KHDU IRUFH FRHIILFLHQW IRU XQLIRUPO\ ORDGHG UHFWDQJXODU SDQHOV VXSSRUWHG RQ IRXU 
VLGHV ZLWK SURYLVLRQ IRU WRUVLRQ DW FRUQHUV

����� 5HVLVWDQFH PRPHQW RI VROLG VODEV

7KH GHVLJQ XOWLPDWH UHVLVWDQFH PRPHQW RI D FURVV�VHFWLRQ RI D VROLG VODE PD\ EH GHWHUPLQHG E\ WKH PHWKRGV 
JLYHQ LQ ����� IRU EHDPV� 

7\SH RI SDQHO DQG ORFDWLRQ Y[ IRU YDOXHV RI O\�O[ Y\

��� ��� ��� ��� ��� ��� ���� ���

)RXU HGJHV FRQWLQXRXV
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
2QH VKRUW HGJH
GLVFRQWLQXRXV
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
'LVFRQWLQXRXV HGJH ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ����
2QH ORQJ HGJH 
GLVFRQWLQXRXV
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ¦
7ZR DGMDFHQW HGJHV 
GLVFRQWLQXRXV
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
7ZR VKRUW HGJHV 
GLVFRQWLQXRXV
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ¦
'LVFRQWLQXRXV HGJH ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ����
7ZR ORQJ HGJHV
GLVFRQWLQXRXV
&RQWLQXRXV HGJH ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ����
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ¦
7KUHH HGJHV 
GLVFRQWLQXRXV 
�RQH ORQJ HGJH 
GLVFRQWLQXRXV�
&RQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ¦
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
7KUHH HGJHV 
GLVFRQWLQXRXV 
�RQH VKRUW HGJH
GLVFRQWLQXRXV�
&RQWLQXRXV HGJH ¦ ¦ ¦ ¦ ¦ ¦ ¦ ¦ ����
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
)RXU HGJHV 
GLVFRQWLQXRXV
'LVFRQWLQXRXV HGJH ���� ���� ���� ���� ���� ���� ���� ���� ����
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7DEOH ���� ¦ )RUP DQG DUHD RI VKHDU UHLQIRUFHPHQW LQ VROLG VODEV

����� 6KHDU UHVLVWDQFH RI VROLG VODEV

������� 6\PEROV

)RU WKH SXUSRVHV RI ����� WKH IROORZLQJ V\PEROV DSSO\�

127( YV  YV[ ZKHQ O  O\� YV  YV\ ZKHQ O  O[�

)LJXUH ���� ¦ 'LVWULEXWLRQ RI ORDG RQ D EHDP VXSSRUWLQJ D WZR�ZD\ VSDQQLQJ VODEV

9DOXH RI Y )RUP RI VKHDU UHLQIRUFHPHQW 
WR EH SURYLGHG

$UHD RI VKHDU UHLQIRUFHPHQW WR EH SURYLGHG

1�PP�

Y � YF 1RQH UHTXLUHG 1RQH
YF � Y � �YF � ���� 0LQLPXP OLQNV LQ DUHDV 

ZKHUH Y ! YF

$VY  ���EVY�����I\Y

�YF � ���� � Y � ��� IFX RU � 1�PP� /LQNV DQG�RU EHQW�XS EDUV 
LQ DQ\ FRPELQDWLRQ �EXW 
WKH VSDFLQJ EHWZHHQ OLQNV 
RU EHQW�XS EDUV QHHG QRW 
EH OHVV WKDQ G�

:KHUH OLQNV RQO\ SURYLGHG�
$VY EVY�Y ¥ YF������I\Y
:KHUH EHQW�XS EDUV RQO\ SURYLGHG�
$VE EVE�Y ¥ YF��^����I\Y
�FRV � VLQ  FRW �` �VHH ��������

127( � ,W LV GLIILFXOW WR EHQG DQG IL[ VKHDU UHLQIRUFHPHQW VR WKDW LWV HIIHFWLYHQHVV FDQ EH DVVXUHG LQ VODEV OHVV WKDQ ��� PP GHHS� 
,W LV WKHUHIRUH QRW DGYLVDEOH WR XVH VKHDU UHLQIRUFHPHQW LQ VXFK VODEV�

127( � 7KH HQKDQFHPHQW LQ GHVLJQ VKHDU VWUHQJWK FORVH WR VXSSRUWV GHVFULEHG LQ �������� ������� DQG �������� PD\ DOVR EH DSSOLHG 
WR VROLG VODEV�

$VY DUHD RI VKHDU OLQNV LQ D ]RQH�
$VE DUHD RI EHQW�XS EDUV LQ D ]RQH�
E EUHDGWK RI VODE XQGHU FRQVLGHUDWLRQ�
G HIIHFWLYH GHSWK RU DYHUDJH HIIHFWLYH GHSWK RI D VODE�
I\Y FKDUDFWHULVWLF VWUHQJWK RI WKH VKHDU UHLQIRUFHPHQW ZKLFK VKRXOG QRW EH WDNHQ DV JUHDWHU 

WKDQ ��� 1�PP��
Y QRPLQDO GHVLJQ VKHDU VWUHVV�
YF GHVLJQ XOWLPDWH VKHDU VWUHVV REWDLQHG IURP 7DEOH ����
9 VKHDU IRUFH GXH WR GHVLJQ XOWLPDWH ORDGV RU WKH GHVLJQ XOWLPDWH YDOXH RI D FRQFHQWUDWHG ORDG�
D DQJOH EHWZHHQ WKH VKHDU UHLQIRUFHPHQW DQG WKH SODQH RI WKH VODE
VE VSDFLQJ RI EHQW�XS EDUV �VHH )LJXUH �����
VY VSDFLQJ RI OLQNV�
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6HFWLRQ �

������� 6KHDU VWUHVVHV

7KH GHVLJQ VKHDU VWUHVV Y DW DQ\ FURVV�VHFWLRQ VKRXOG EH FDOFXODWHG IURP HTXDWLRQ ���

,Q QR FDVH VKRXOG Y H[FHHG ��� IFX RU � 1�PP�� ZKLFKHYHU LV WKH OHVVHU� ZKDWHYHU VKHDU UHLQIRUFHPHQW LV 
SURYLGHG�

������� 6KHDU UHLQIRUFHPHQW

5HFRPPHQGDWLRQV IRU VKHDU UHLQIRUFHPHQW LQ VROLG VODEV DUH JLYHQ LQ 7DEOH �����

����� 6KHDU LQ VROLG VODEV XQGHU FRQFHQWUDWHG ORDGV

7KH SURYLVLRQV RI ����� PD\ EH DSSOLHG�

����� 'HIOHFWLRQ

'HIOHFWLRQV PD\ EH FDOFXODWHG DQG FRPSDUHG ZLWK WKH VHUYLFHDELOLW\ UHTXLUHPHQWV JLYHQ LQ 6HFWLRQ � RI 
%6 ����������� EXW� LQ DOO QRUPDO FDVHV� LW ZLOO EH VXIILFLHQW WR UHVWULFW WKH VSDQ�HIIHFWLYH GHSWK UDWLR� 7KH 
DSSURSULDWH UDWLR PD\ EH REWDLQHG IURP 7DEOH ��� DQG PRGLILHG E\ 7DEOH ����� 2QO\ WKH FRQGLWLRQV DW WKH
FHQWUH RI WKH VSDQ LQ WKH ZLGWK RI VODE XQGHU FRQVLGHUDWLRQ VKRXOG EH FRQVLGHUHG WR LQIOXHQFH GHIOHFWLRQ�

7KH UDWLR IRU D WZR�ZD\ VSDQQLQJ VODE VKRXOG EH EDVHG RQ WKH VKRUWHU VSDQ�

����� &UDFN FRQWURO

,Q JHQHUDO WKH UHLQIRUFHPHQW VSDFLQJ UXOHV JLYHQ LQ ������� ZLOO EH WKH EHVW PHDQV RI FRQWUROOLQJ IOH[XUDO
FUDFNLQJ LQ VODEV� EXW� LQ FHUWDLQ FDVHV� DGYDQWDJH PD\ EH JDLQHG E\ FDOFXODWLQJ FUDFN ZLGWKV �VHH 6HFWLRQ � 
RI %6 �������������

��� 5LEEHG VODEV �ZLWK VROLG RU KROORZ EORFNV RU YRLGV�

����� *HQHUDO

������� ,QWURGXFWLRQ

7KH WHUP §ULEEHG VODE¨ LQ WKLV VXE�FODXVH UHIHUV WR LQ�VLWX VODEV FRQVWUXFWHG LQ RQH RI WKH IROORZLQJ ZD\V�

D� :KHUH WRSSLQJ LV FRQVLGHUHG WR FRQWULEXWH WR VWUXFWXUDO VWUHQJWK �VHH 7DEOH ���� IRU PLQLPXP 
WKLFNQHVV��

�� DV D VHULHV RI FRQFUHWH ULEV FDVW LQ�VLWX EHWZHHQ EORFNV ZKLFK UHPDLQ SDUW RI WKH FRPSOHWHG VWUXFWXUH� 
WKH WRSV RI WKH ULEV DUH FRQQHFWHG E\ D WRSSLQJ RI FRQFUHWH RI WKH VDPH VWUHQJWK DV WKDW XVHG LQ WKH ULEV�

�� DV D VHULHV RI FRQFUHWH ULEV ZLWK WRSSLQJ FDVW RQ IRUPV ZKLFK PD\ EH UHPRYHG DIWHU WKH FRQFUHWH KDV 
VHW�

�� ZLWK D FRQWLQXRXV WRS DQG ERWWRP IDFH EXW FRQWDLQLQJ YRLGV RI UHFWDQJXODU� RYDO RU RWKHU VKDSH�

E� :KHUH WRSSLQJ LV QRW FRQVLGHUHG WR FRQWULEXWH WR VWUXFWXUDO VWUHQJWK� DV D VHULHV RI FRQFUHWH ULEV FDVW
LQ�VLWX EHWZHHQ EORFNV ZKLFK UHPDLQ SDUW RI WKH FRPSOHWHG VWUXFWXUH� WKH WRSV RI WKH ULEV PD\ EH 
FRQQHFWHG E\ D WRSSLQJ RI FRQFUHWH �QRW QHFHVVDULO\ RI WKH VDPH VWUHQJWK DV WKDW XVHG LQ WKH ULEV��

������� +ROORZ RU VROLG EORFNV DQG IRUPHUV

+ROORZ RU VROLG EORFNV DQG IRUPHUV PD\ EH RI DQ\ VXLWDEOH PDWHULDO EXW� ZKHQ UHTXLUHG WR FRQWULEXWH WR WKH
VWUXFWXUDO VWUHQJWK RI D VODE� WKH\ VKRXOG�

D� EH PDGH RI FRQFUHWH RU EXUQW FOD\�

E� KDYH D FKDUDFWHULVWLF VWUHQJWK RI DW OHDVW �� 1�PP�� PHDVXUHG RQ WKH QHW VHFWLRQ� ZKHQ D[LDOO\ ORDGHG 
LQ WKH GLUHFWLRQ RI FRPSUHVVLYH VWUHVV LQ WKH VODE�

F� ZKHQ PDGH RI ILUHG EULFNHDUWK� FOD\ RU VKDOH� FRQIRUP WR %6 ����� %6 (1 ������ %6 (1 ����� DQG 
%6 (1 ������

HTXDWLRQ ��Y 9
EG
������� 
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������� 6SDFLQJ DQG VL]H RI ULEV

,Q�VLWX ULEV VKRXOG EH VSDFHG DW FHQWUHV QRW H[FHHGLQJ ��� P DQG WKHLU GHSWK� H[FOXGLQJ DQ\ WRSSLQJ� VKRXOG
QRW H[FHHG IRXU WLPHV WKHLU ZLGWK� 7KH PLQLPXP ZLGWK RI ULE ZLOO EH GHWHUPLQHG E\ FRQVLGHUDWLRQV RI FRYHU�
EDU VSDFLQJ DQG ILUH�

������� 1RQ�VWUXFWXUDO VLGH VXSSRUW

:KHUH WKH VLGH RI D VODE LV EXLOW LQWR D ZDOO RU UHVWV RQ D EHDP SDUDOOHO WR WKH ULEV� WKDW VLGH VKRXOG EH 
VWUHQJWKHQHG E\ WKH IRUPDWLRQ RI D ULE RI ZLGWK HTXDO WR WKDW RI WKH EHDULQJ�

������� 7KLFNQHVV RI WRSSLQJ XVHG WR FRQWULEXWH WR VWUXFWXUDO VWUHQJWK

7KH WKLFNQHVV DIWHU DQ\ QHFHVVDU\ DOORZDQFH KDV EHHQ PDGH IRU ZHDU� VKRXOG EH QRW OHVV WKDQ WKRVH RI
7DEOH �����

������� +ROORZ EORFN VODEV ZKHUH WRSSLQJ LV QRW XVHG WR FRQWULEXWH WR VWUXFWXUDO VWUHQJWK

:KHQ D VODE LV FRQVWUXFWHG WR E� RI 7DEOH ���� WKH EORFNV VKRXOG FRQIRUP WR �������� ,Q DGGLWLRQ WKH WKLFNQHVV 
RI WKH EORFN PDWHULDO DERYH LWV YRLG VKRXOG EH QRW OHVV WKDQ �� PP QRU OHVV WKDQ RQH�WHQWK RI WKH GLPHQVLRQ 
RI WKH YRLG PHDVXUHG WUDQVYHUVHO\ WR WKH ULEV� 7KH RYHUDOO WKLFNQHVV RI WKH EORFN DQG WRSSLQJ �LI DQ\� VKRXOG
EH QRW OHVV WKDQ RQH�ILIWK RI WKH GLVWDQFH EHWZHHQ ULEV�

7DEOH ���� ¦ 0LQLPXP WKLFNQHVV RI VWUXFWXUDO WRSSLQJV

����� $QDO\VLV RI VWUXFWXUH

7KH PRPHQWV DQG IRUFHV GXH WR GHVLJQ XOWLPDWH ORDGV RQ FRQWLQXRXV VODEV PD\ EH REWDLQHG E\ DQ\ RI WKH 
PHWKRGV JLYHQ LQ ����� IRU VROLG VODEV� :KHUH WKH VODEV DUH ULEEHG LQ WZR GLUHFWLRQV� WKH\ PD\ EH GHVLJQHG
DV WZR�ZD\ VSDQQLQJ LQ DFFRUGDQFH ZLWK ����� RU DV IODW VODEV LQ DFFRUGDQFH ZLWK ���� ZKLFKHYHU LV WKH PRUH 
DSSURSULDWH�

$OWHUQDWLYHO\� LI LW LV LPSUDFWLFDEOH WR SURYLGH VXIILFLHQW UHLQIRUFHPHQW WR GHYHORS WKH IXOO GHVLJQ VXSSRUW 
PRPHQW� WKH VODEV PD\ EH GHVLJQHG DV D VHULHV RI VLPSO\�VXSSRUWHG VSDQV� ,I WKLV LV GRQH� VXIILFLHQW
UHLQIRUFHPHQW VKRXOG EH SURYLGHG RYHU WKH VXSSRUW WR FRQWURO FUDFNLQJ� ,W LV UHFRPPHQGHG WKDW VXFK 
UHLQIRUFHPHQW VKRXOG KDYH DQ DUHD RI QRW OHVV WKDQ �� � RI WKDW LQ WKH PLGGOH RI WKH DGMRLQLQJ VSDQV DQG 
VKRXOG H[WHQG DW OHDVW �� � RI WKH VSDQV LQWR WKH DGMRLQLQJ VSDQV�

����� 'HVLJQ UHVLVWDQFH PRPHQWV

7KH SURYLVLRQV JLYHQ LQ ����� IRU GHWHUPLQLQJ WKH GHVLJQ XOWLPDWH UHVLVWDQFH PRPHQW RI EHDPV PD\ EH XVHG� 
,Q WKH DQDO\VLV RI VHFWLRQV WKH VWUHVVHV LQ EXUQW FOD\ EORFNV RU VROLG EORFNV LQ WKH FRPSUHVVLRQ ]RQH PD\ EH
WDNHQ DV ���� WLPHV WKH VWUHQJWK GHWHUPLQHG LQ �������E�� KRZHYHU� ZKHQ HYLGHQFH LV DYDLODEOH WR VKRZ WKDW 
QRW PRUH WKDQ � � RI WKH EORFNV KDYH VWUHQJWK EHORZ D VSHFLILHG FUXVKLQJ VWUHQJWK� WKH VWUHVV PD\ EH WDNHQ 
DV ��� WLPHV WKDW VWUHQJWK�

7\SH RI VODE 0LQLPXP WKLFNQHVV RI WRSSLQJ

PP

6ODEV ZLWK SHUPDQHQW EORFNV
$V GHVFULEHG LQ ������� D� �� DQG �������
D� &OHDU GLVWDQFH EHWZHHQ ULEV QRW PRUH WKDQ ��� PP 
MRLQWHG LQ FHPHQW� VDQG PRUWDU QRW ZHDNHU WKDQ ���
RU �� 1�PP� ��
E� &OHDU GLVWDQFH EHWZHHQ ULEV QRW PRUH 
WKDQ ��� PP� QRW MRLQWHG LQ FHPHQW� VDQG PRUWDU ��
F� $OO RWKHU VODEV ZLWK SHUPDQHQW EORFNV �� RU RQH�WHQWK RI FOHDU GLVWDQFH EHWZHHQ ULEV�

ZKLFKHYHU LV JUHDWHU
$OO VODEV ZLWKRXW SHUPDQHQW EORFNV
$V GHVFULEHG LQ ������� D� �� DQG �� �� RU RQH�WHQWK RI FOHDU GLVWDQFH EHWZHHQ ULEV�

ZKLFKHYHU LV JUHDWHU
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����� 6KHDU

������� )ODW VODE FRQVWUXFWLRQ

,I WKH GHVLJQ DVVXPHV WKLV PHWKRG ����� VKRXOG EH XVHG� :KHUH D SHULPHWHU �VHH �������� FXWV DQ\ ULEV� WKH\ 
VKRXOG HDFK EH GHVLJQHG WR UHVLVW DQ HTXDO SURSRUWLRQ RI WKH DSSOLHG HIIHFWLYH GHVLJQ VKHDU IRUFH� 6KHDU OLQNV 
LQ WKH ULEV VKRXOG FRQWLQXH IRU D GLVWDQFH RI DW OHDVW G LQWR WKH VROLG DUHD�

������� 2QH� RU WZR�ZD\ VSDQQLQJ VODEV

7KH GHVLJQ VKHDU VWUHVV Y VKRXOG EH FDOFXODWHG IURP HTXDWLRQ ���

������� 6KHDU FRQWULEXWLRQ E\ KROORZ EORFNV

,Q HTXDWLRQ ��� EY PD\ EH LQFUHDVHG E\ WKH ZDOO WKLFNQHVV RI WKH EORFN RQ RQH VLGH RI WKH ULE�

������� 6KHDU FRQWULEXWLRQ IURP VROLG EORFNV

:KHUH EORFNV VDWLVI\ �������� EY LQ HTXDWLRQ �� PD\ EH LQFUHDVHG E\ RQH�KDOI RI WKH ULE GHSWK RQ HDFK VLGH 
RI WKH ULE�

������� 6KHDU FRQWULEXWLRQ E\ MRLQWV EHWZHHQ QDUURZ SUHFDVW XQLWV

,Q HTXDWLRQ ��� EY PD\ EH LQFUHDVHG E\ WKH ZLGWK RI PRUWDU RU FRQFUHWH MRLQW�

������� 0D[LPXP GHVLJQ VKHDU VWUHVV

,Q QR FDVH VKRXOG Y H[FHHG ��� IFX RU � 1�PP�� ZKLFKHYHU LV WKH OHVVHU �WKLV LQFOXGHV DQ DOORZDQFH IRU
P RI ������

������� $UHD RI VKHDU UHLQIRUFHPHQW LQ ULEEHG KROORZ EORFN RU YRLGHG VODEV

1R VKHDU UHLQIRUFHPHQW LV UHTXLUHG ZKHQ Y LV OHVV WKDQ YF �ZKHUH YF LV REWDLQHG IURP 7DEOH ����� :KHQ Y
HTXDOV RU H[FHHGV YF UHLQIRUFHPHQW FRQIRUPLQJ WR 7DEOH ���� VKRXOG EH SURYLGHG�

����� 'HIOHFWLRQ LQ ULEEHG� KROORZ EORFN RU YRLGHG FRQVWUXFWLRQ JHQHUDOO\

������� *HQHUDO

)RU RQH�ZD\ VSDQQLQJ IORRUV� WKH VSDQ�HIIHFWLYH GHSWK UDWLRV VKRXOG EH FKHFNHG LQ DFFRUGDQFH ZLWK �����
H[FHSW WKDW WKH ULE ZLGWK PD\ LQFOXGH WKH ZDOOV RI WKH EORFNV RQ ERWK VLGHV RI WKH ULE� )RU VODEV VSDQQLQJ LQ 
WZR GLUHFWLRQV RQ WR ZDOOV RU EHDPV� WKH FKHFN VKRXOG EH FDUULHG RXW IRU WKH VKRUWHU VSDQ� :KHUH WKH VODE LV 
GHVLJQHG DV D IODW VODE� WKH SURYLVLRQV RI ����� DSSO\�

������� 5LE ZLGWK RI YRLGHG VODEV RU VODEV RI ER[ RU ,�VHFWLRQ XQLWV

,Q GHULYLQJ WKH EDVLF UDWLR IURP 7DEOH ���� EY PD\ EH FDOFXODWHG DVVXPLQJ DOO PDWHULDO EHORZ WKH XSSHU
IODQJH RI WKH XQLW WR EH FRQFHQWUDWHG LQ D UHFWDQJXODU ULE KDYLQJ WKH VDPH FURVV�VHFWLRQDO DUHD DQG GHSWK�

����� $UUDQJHPHQW RI UHLQIRUFHPHQW

������� &XUWDLOPHQW RI EDUV

7KH UHLQIRUFHPHQW VKRXOG EH FXUWDLOHG LQ DFFRUGDQFH ZLWK ������� +RZHYHU� ZKHUH DSSURSULDWH� WKH 
VLPSOLILHG UXOHV JLYHQ LQ ������� PD\ EH XVHG�

HTXDWLRQ ��

ZKHUH
9 LV WKH GHVLJQ VKHDU IRUFH GXH WR GHVLJQ XOWLPDWH ORDGV RQ D ZLGWK RI VODE HTXDO WR WKH FHQWUH 

GLVWDQFH EHWZHHQ ULEV�
EY LV WKH DYHUDJH ZLGWK RI WKH ULE�
G LV WKH HIIHFWLYH GHSWK�

Y 9
EYG
���������� 
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������� 5HLQIRUFHPHQW LQ WRSSLQJ IRU ULEEHG RU KROORZ EORFN VODEV

&RQVLGHUDWLRQ VKRXOG EH JLYHQ WR SURYLGLQJ D VLQJOH OD\HU RI ZHOGHG VWHHO IDEULF� KDYLQJ D FURVV�VHFWLRQDO
DUHD RI QRW OHVV WKDQ ���� � RI WKH WRSSLQJ� LQ HDFK GLUHFWLRQ� WKH VSDFLQJ EHWZHHQ ZLUHV VKRXOG QRW EH 
JUHDWHU WKDQ KDOI WKH FHQWUH�WR�FHQWUH GLVWDQFH EHWZHHQ ULEV�

������� /LQNV LQ ULEV

3URYLGHG WKH JHRPHWU\ VDWLVILHV ������� ULEV UHLQIRUFHG ZLWK D VLQJOH EDU RU ULEV LQ ZDIIOH VODEV GR QRW 
UHTXLUH OLQNV XQOHVV VKHDU RU ILUH UHVLVWDQFH UHTXLUHPHQWV VR GLFWDWH� +RZHYHU FRQVLGHUDWLRQ VKRXOG EH 
JLYHQ WR WKH XVH RI SXUSRVH PDGH VSDFHUV RFFXS\LQJ WKH IXOO ZLGWK RI WKH ULE WR HQVXUH FRUUHFW FRYHU WR WKH 
EDU� 

:KHUH WZR RU PRUH EDUV DUH XVHG LQ D ULE� WKH XVH RI OLQN UHLQIRUFHPHQW LQ DGGLWLRQ WR QRUPDO VSDFHUV LV 
UHFRPPHQGHG H[FHSW LQ ZDIIOH VODEV� WR HQVXUH FRUUHFW FRYHU WR UHLQIRUFHPHQW� 7KH VSDFLQJ RI WKH OLQNV FDQ 
JHQHUDOO\ EH RI WKH RUGHU RI � P WR ��� P GHSHQGLQJ RQ WKH VL]H RI WKH PDLQ EDUV

7KH FRYHU RI WKH OLQN UHLQIRUFHPHQW VKRXOG VDWLVI\ WKH GXUDELOLW\ UHTXLUHPHQW RI 7DEOH ��� EXW QHHG QRW 
VDWLVI\ WKH UHTXLUHPHQWV IRU ILUH UHVLVWDQFH LQ 7DEOH ��� SURYLGHG WKH FRYHU WR WKH PDLQ EDUV GRHV VR�

��� )ODW VODEV
127( 6HH ����� IRU GHILQLWLRQV VSHFLILF WR IODW VODEV�

����� *HQHUDO

������� 6\PEROV

)RU WKH SXUSRVHV RI ��� WKH IROORZLQJ V\PEROV DSSO\�

DY GLVWDQFH IURP WKH HGJH RI WKH ORDGHG DUHD WR WKH SHULPHWHU FRQVLGHUHG�
$VY DUHD RI VKHDU UHLQIRUFHPHQW�
EH EUHDGWK RI HIIHFWLYH PRPHQW WUDQVIHU VWULS �VHH )LJXUH ������
&[ &\ SODQ GLPHQVLRQV RI FROXPQ �VHH )LJXUH ������
GK GHSWK RI WKH KHDG�
) WRWDO GHVLJQ XOWLPDWH ORDG RQ WKH IXOO ZLGWK RI SDQHO EHWZHHQ DGMDFHQW ED\ FHQWUH OLQHV 

�  ���*N � ���4N��
I\Y FKDUDFWHULVWLF VWUHQJWK RI VKHDU UHLQIRUFHPHQW�
KF HIIHFWLYH GLDPHWHU RI D FROXPQ RU FROXPQ KHDG�
O JLYHQ LQ 7DEOH ���� VKRXOG EH WDNHQ DV WKH IXOO SDQHO OHQJWK LQ WKH GLUHFWLRQ RI VSDQ�
O� SDQHO OHQJWK SDUDOOHO WR VSDQ� PHDVXUHG IURP FHQWUHV RI FROXPQV�
O� SDQHO ZLGWK� PHDVXUHG IURP FHQWUHV RI FROXPQV OK�
OF GLPHQVLRQV RI WKH FROXPQ PHDVXUHG LQ WKH VDPH GLUHFWLRQ DV OK�
OK HIIHFWLYH GLPHQVLRQ RI D KHDG�
O[ VKRUWHU VSDQ RI IODW VODE SDQHO�
O\ ORQJHU VSDQ RI IODW VODE SDQHO�
0W GHVLJQ PRPHQW WUDQVIHUUHG EHWZHHQ VODE DQG FROXPQ�
Q GHVLJQ XOWLPDWH ORDG SHU XQLW DUHD �  ���JN � ���TN��
X HIIHFWLYH OHQJWK RI WKH RXWHU SHULPHWHU RI WKH ]RQH�
XR HIIHFWLYH OHQJWK RI WKH SHULPHWHU ZKLFK WRXFKHV D ORDGHG DUHD�
Y GHVLJQ VKHDU VWUHVV�
YF GHVLJQ FRQFUHWH VKHDU VWUHVV�
9 GHVLJQ XOWLPDWH YDOXH RI WKH FRQFHQWUDWHG ORDG�
9W GHVLJQ VKHDU WUDQVIHUUHG WR FROXPQ�
9HII GHVLJQ HIIHFWLYH VKHDU LQFOXGLQJ DOORZDQFH IRU PRPHQW WUDQVIHU�
[ GLPHQVLRQ RI D VKHDU SHULPHWHU SDUDOOHO WR D[LV RI EHQGLQJ�

DQJOH EHWZHHQ WKH VKHDU UHLQIRUFHPHQW DQG WKH SODQH RI WKH VODE�
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������� 'HVLJQ

3URYLVLRQV DUH JLYHQ IRU WKH GHVLJQ RI IODW VODEV VXSSRUWHG E\ D JHQHUDOO\ UHFWDQJXODU DUUDQJHPHQW RI 
FROXPQV XVLQJ WKH HTXLYDOHQW IUDPH PHWKRG DQG ZKHUH WKH UDWLR RI WKH ORQJHU WR WKH VKRUWHU VSDQV GRHV QRW 
H[FHHG �� 2WKHU DSSURDFKHV WR WKH GHVLJQ RI IODW VODEV DUH DFFHSWDEOH� IRU H[DPSOH� GHVLJQ EDVHG RQ WKH 
PHWKRGV UHIHUUHG WR LQ ������� RU RQ D ILQLWH HOHPHQW DQDO\VLV� ,Q VXFK FDVHV� WKH DSSOLFDELOLW\ RI WKH 
SURYLVLRQV JLYHQ LQ WKLV VHFWLRQ DUH D PDWWHU RI MXGJHPHQW� )XUWKHU SURYLVLRQV IRU ZDIIOH RU FRIIHUHG VODEV 
DUH JLYHQ LQ ����

������� &ROXPQ KHDG

)RU WKH SXUSRVHV RI ���� WKH GLPHQVLRQV RI D FROXPQ KHDG ZKLFK PD\ EH FRQVLGHUHG WR EH HIIHFWLYH DUH
OLPLWHG DFFRUGLQJ WR WKH GHSWK RI WKH KHDG�

,Q DQ\ GLUHFWLRQ� WKH HIIHFWLYH GLPHQVLRQ RI D KHDG OK VKRXOG EH WDNHQ DV WKH OHVVHU RI WKH DFWXDO GLPHQVLRQ 
OKR RU OK PD[ ZKHUH OK PD[ �LQ PLOOLPHWUHV� LV JLYHQ E\�

)RU D IODUHG KHDG� WKH DFWXDO GLPHQVLRQ OKR LV WKDW PHDVXUHG �� PP EHORZ WKH VRIILW RI WKH VODE RU GURS 
�VHH )LJXUH ������

������� (IIHFWLYH GLDPHWHU RI D FROXPQ RU FROXPQ KHDG

7KH HIIHFWLYH GLDPHWHU RI D FROXPQ RU FROXPQ KHDG LV WKH GLDPHWHU RI D FLUFOH ZKRVH DUHD HTXDOV WKH 
FURVV�VHFWLRQDO DUHD RI WKH FROXPQ RU� LI FROXPQ KHDGV DUH XVHG� WKH DUHD RI WKH FROXPQ KHDG EDVHG RQ WKH 
HIIHFWLYH GLPHQVLRQV DV GHILQHG LQ �������� ,Q QR FDVH VKRXOG KF EH WDNHQ DV JUHDWHU WKDQ RQH�TXDUWHU RI WKH 
VKRUWHVW VSDQ IUDPLQJ LQWR WKH FROXPQ�

������� 'URSV

)RU WKH SXUSRVHV RI ���� D GURS PD\ RQO\ EH FRQVLGHUHG WR LQIOXHQFH WKH GLVWULEXWLRQ RI PRPHQWV ZLWKLQ WKH 
VODE ZKHUH WKH VPDOOHU GLPHQVLRQ RI WKH GURS LV DW OHDVW RQH�WKLUG RI WKH VPDOOHU GLPHQVLRQ RI WKH 
VXUURXQGLQJ SDQHOV� 6PDOOHU GURSV PD\� KRZHYHU� VWLOO EH WDNHQ LQWR DFFRXQW ZKHQ DVVHVVLQJ WKH UHVLVWDQFH 
WR SXQFKLQJ VKHDU�

������� 7KLFNQHVV RI SDQHOV

7KH WKLFNQHVV RI WKH VODE ZLOO JHQHUDOO\ EH FRQWUROOHG E\ FRQVLGHUDWLRQ RI GHIOHFWLRQ �VHH ������� ,Q QR FDVH�
KRZHYHU� VKRXOG WKH WKLFNQHVV RI WKH VODE EH OHVV WKDQ ��� PP� ����� JLYHV IXUWKHU OLPLWDWLRQV DSSOLFDEOH WR 
ZDIIOH RU FRIIHUHG VODEV�

����� $QDO\VLV RI IODW VODE VWUXFWXUHV

������� *HQHUDO

:KLOH� LQ SULQFLSOH� D IODW VODE VKRXOG EH DQDO\VHG WR REWDLQ DW HDFK VHFWLRQ WKH PRPHQWV DQG VKHDUV 
UHVXOWLQJ IURP WKH PRVW XQIDYRXUDEOH DUUDQJHPHQW RI WKH GHVLJQ ORDGV� LW ZLOO QRUPDOO\ EH VDWLVIDFWRU\ WR 
REWDLQ WKH PRPHQWV DQG IRUFHV ZLWKLQ D V\VWHP RI IODW VODE SDQHOV IURP DQDO\VLV RI WKH VWUXFWXUH XQGHU WKH 
VLQJOH ORDG FDVH RI PD[LPXP GHVLJQ ORDG RQ DOO VSDQV RU SDQHOV VLPXOWDQHRXVO\� SURYLGHG WKH FRQGLWLRQV VHW 
RXW LQ ������� DUH VDWLVILHG�

:KHUH LW LV QRW DSSURSULDWH WR DQDO\VH IRU WKH VLQJOH ORDG FDVH RI PD[LPXP GHVLJQ ORDG RQ DOO VSDQV� LW ZLOO
EH VXIILFLHQW WR FRQVLGHU WKH DUUDQJHPHQWV RI ORDG JLYHQ LQ ����������

������� $QDO\VLV

,Q WKH DEVHQFH RI D PRUH ULJRURXV WUHDWPHQW� IODW VODEV FRQVLVWLQJ RI D VHULHV RI UHFWDQJXODU SDQHOV PD\ EH 
GLYLGHG LQWR D VHULHV RI IUDPHV DQG DQDO\VHG LQ DFFRUGDQFH ZLWK �������� �������� �������� �������� �������� 
�������� ������� DQG ���������

OK PD[  OF� ��GK ¥ ��� HTXDWLRQ ��
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������� 'LYLVLRQ RI IODW VODE VWUXFWXUHV LQWR IUDPHV

7KH VWUXFWXUHV PD\ EH GLYLGHG ORQJLWXGLQDOO\ DQG WUDQVYHUVHO\ LQWR IUDPHV FRQVLVWLQJ RI FROXPQV DQG VWULSV 
RI VODE� 7KH ZLGWK RI VODE XVHG WR GHILQH WKH HIIHFWLYH VWLIIQHVV RI WKH VODE ZLOO GHSHQG XSRQ WKH DVSHFW UDWLR 
RI WKH SDQHOV DQG W\SH RI ORDGLQJ� ,Q WKH FDVH RI YHUWLFDO ORDGLQJ� WKH VWLIIQHVV RI UHFWDQJXODU SDQHOV PD\ EH 
FDOFXODWHG WDNLQJ LQWR DFFRXQW WKH IXOO ZLGWK RI WKH SDQHO� )RU KRUL]RQWDO ORDGLQJ� LW ZLOO EH PRUH 
DSSURSULDWH WR WDNH KDOI WKLV YDOXH�

������� )UDPH DQDO\VLV PHWKRGV

(DFK IUDPH PD\ EH DQDO\VHG LQ LWV HQWLUHW\ E\ WKH +DUG\ &URVV PHWKRG RU RWKHU VXLWDEOH HODVWLF PHWKRGV� 
$OWHUQDWLYHO\� IRU YHUWLFDO ORDGV RQO\� HDFK VWULS RI IORRU DQG URRI PD\ EH DQDO\VHG DV D VHSDUDWH IUDPH ZLWK
WKH FROXPQV DERYH DQG EHORZ IL[HG LQ SRVLWLRQ DQG GLUHFWLRQ DW WKHLU H[WUHPLWLHV RU WKH VLPSOLILHG VXE�IUDPH 
GHVFULEHG LQ ��������� PD\ EH XVHG� ,Q HLWKHU FDVH� WKH DQDO\VLV VKRXOG EH FDUULHG RXW IRU WKH DSSURSULDWH 
GHVLJQ XOWLPDWH ORDGV RQ HDFK VSDQ FDOFXODWHG IRU D VWULS RI VODE RI ZLGWK HTXDO WR WKH GLVWDQFH EHWZHHQ 
FHQWUH OLQHV RI WKH SDQHOV RQ HDFK VLGH RI WKH FROXPQV�

������� )UDPH VWLIIQHVV

7KH VHFRQG PRPHQW RI DUHD RI DQ\ VHFWLRQ RI VODE RU FROXPQ XVHG LQ FDOFXODWLQJ WKH UHODWLYH VWLIIQHVV RI 
PHPEHUV PD\ EH DVVXPHG WR EH WKDW RI WKH FURVV�VHFWLRQ RI WKH FRQFUHWH DORQH�

)LJXUH ���� ¦ 7\SHV RI FROXPQ KHDG
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������� /LPLWDWLRQ RI QHJDWLYH GHVLJQ PRPHQWV

1HJDWLYH PRPHQWV JUHDWHU WKDQ WKRVH DW D GLVWDQFH KF�� IURP WKH FHQWUH�OLQH RI WKH FROXPQ PD\ EH LJQRUHG 
SURYLGLQJ WKH VXP RI WKH PD[LPXP SRVLWLYH GHVLJQ PRPHQW DQG WKH DYHUDJH RI WKH QHJDWLYH GHVLJQ
PRPHQWV LQ DQ\ RQH VSDQ RI WKH VODE IRU WKH ZKROH SDQHO ZLGWK LV QRW OHVV WKDQ�

:KHQ WKH DERYH FRQGLWLRQ LV QRW VDWLVILHG� WKH QHJDWLYH GHVLJQ PRPHQWV VKRXOG EH LQFUHDVHG�

������� 6LPSOLILHG PHWKRG IRU GHWHUPLQLQJ PRPHQWV

)RU IODW�VODE VWUXFWXUHV ZKRVH ODWHUDO VWDELOLW\ LV QRW GHSHQGHQW RQ VODE�FROXPQ FRQQHFWLRQV� 7DEOH ����
PD\ EH XVHG VXEMHFW WR WKH IROORZLQJ SURYLVLRQV�

D� GHVLJQ LV EDVHG RQ WKH VLQJOH ORDG FDVH RI DOO VSDQV ORDGHG ZLWK WKH PD[LPXP GHVLJQ XOWLPDWH ORDG� 
�L�H� WKH FRQGLWLRQV RI ������� DUH VDWLVILHG��

E� WKHUH DUH DW OHDVW WKUHH URZV RI SDQHOV RI DSSUR[LPDWHO\ HTXDO VSDQ LQ WKH GLUHFWLRQ EHLQJ FRQVLGHUHG�

F� IRU GHILQLWLRQV RI O DQG ) VHH ��������

G� PRPHQWV DW VXSSRUWV WDNHQ IURP 7DEOH ���� PD\ EH UHGXFHG E\ ����)KF� DQG

H� WKH OLPLWDWLRQ RI ������� QHHG QRW EH FKHFNHG� $OORZDQFH KDV EHHQ PDGH WR WKH FRHIILFLHQWV RI 7DEOH ����
IRU �� � UHGLVWULEXWLRQ LQ DFFRUGDQFH ZLWK ��������

������� 'LYLVLRQ RI SDQHOV �H[FHSW LQ WKH UHJLRQ RI HGJH DQG FRUQHU FROXPQV�

)ODW VODE SDQHOV VKRXOG EH DVVXPHG WR EH GLYLGHG LQWR FROXPQ VWULSV DQG PLGGOH VWULSV �VHH )LJXUH ������
,Q WKH DVVHVVPHQW RI WKH ZLGWKV RI WKH FROXPQ DQG PLGGOH VWULSV� GURSV VKRXOG EH LJQRUHG LI WKHLU VPDOOHU 
GLPHQVLRQ LV OHVV WKDQ RQH�WKLUG RI WKH VPDOOHU GLPHQVLRQ RI WKH SDQHO�

������� &ROXPQ VWULSV EHWZHHQ XQOLNH SDQHOV

:KHUH WKHUH LV D VXSSRUW FRPPRQ WR WZR SDQHOV RI VXFK GLPHQVLRQV WKDW WKH VWULSV LQ RQH SDQHO GR QRW 
PDWFK WKRVH LQ WKH RWKHU� WKH GLYLVLRQ RI WKH SDQHOV RYHU WKH UHJLRQ RI WKH FRPPRQ VXSSRUW VKRXOG EH WDNHQ 
DV WKDW FDOFXODWHG IRU WKH SDQHO JLYLQJ WKH ZLGHU FROXPQ VWULS�

�������� 'LYLVLRQ RI PRPHQWV EHWZHHQ FROXPQ DQG PLGGOH VWULSV

7KH GHVLJQ PRPHQWV REWDLQHG IURP DQDO\VLV RI WKH FRQWLQXRXV IUDPHV RU IURP 7DEOH ���� VKRXOG EH GLYLGHG 
EHWZHHQ WKH FROXPQ DQG PLGGOH VWULSV LQ WKH SURSRUWLRQV JLYHQ LQ 7DEOH �����

����� 'HVLJQ RI LQWHUQDO SDQHOV

������� &ROXPQ DQG PLGGOH VWULSV

7KH FROXPQ DQG PLGGOH VWULSV VKRXOG EH GHVLJQHG WR ZLWKVWDQG WKH GHVLJQ PRPHQWV REWDLQHG IURP ������ 
,Q JHQHUDO� WZR�WKLUGV RI WKH DPRXQW RI UHLQIRUFHPHQW UHTXLUHG WR UHVLVW WKH QHJDWLYH GHVLJQ PRPHQW LQ WKH 
FROXPQ VWULS VKRXOG EH SODFHG LQ D ZLGWK HTXDO WR KDOI WKDW RI WKH FROXPQ VWULS DQG FHQWUDO ZLWK WKH FROXPQ�

������� &XUWDLOPHQW RI EDUV

&XUWDLOPHQW RI EDUV VKRXOG EH LQ DFFRUGDQFH ZLWK ������ EXW� ZKHUH DSSURSULDWH� WKH VLPSOLILHG UXOHV JLYHQ 
LQ ������� PD\ EH XVHG�

����� 'HVLJQ RI HGJH SDQHOV

������� 3RVLWLYH GHVLJQ PRPHQWV LQ VSDQ DQG QHJDWLYH GHVLJQ PRPHQWV RYHU LQWHULRU HGJHV

7KHVH GHVLJQ PRPHQWV VKRXOG EH DSSRUWLRQHG DQG GHVLJQHG H[DFWO\ DV IRU DQ LQWHUQDO SDQHO� XVLQJ WKH VDPH 
FROXPQ DQG PLGGOH VWULSV DV IRU DQ LQWHUQDO SDQHO�

������� 'HVLJQ PRPHQWV WUDQVIHUDEOH EHWZHHQ VODE DQG HGJH RU FRUQHU FROXPQV

,Q JHQHUDO� PRPHQWV ZLOO RQO\ EH DEOH WR EH WUDQVIHUUHG EHWZHHQ D VODE DQG DQ HGJH RU FRUQHU FROXPQ E\ D 
FROXPQ VWULS FRQVLGHUDEO\ QDUURZHU WKDQ WKDW DSSURSULDWH IRU DQ LQWHUQDO SDQHO� 7KH EUHDGWK RI WKLV VWULS�
EH� IRU YDULRXV W\SLFDO FDVHV LV VKRZQ LQ )LJXUH ����� 7KH YDOXH RI EH VKRXOG QHYHU EH WDNHQ DV JUHDWHU WKDQ
WKH FROXPQ VWULS ZLGWK DSSURSULDWH IRU DQ LQWHULRU SDQHO�

QO�
�
�������� O�

�KF
�
���������±

�
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7DEOH ���� ¦ 'LVWULEXWLRQ RI GHVLJQ PRPHQWV LQ SDQHOV RI IODW VODEV

7KH PD[LPXP GHVLJQ PRPHQW 0W PD[ ZKLFK FDQ EH WUDQVIHUUHG WR D FROXPQ E\ WKLV VWULS LV JLYHQ E\�

������� /LPLWDWLRQ RI PRPHQW WUDQVIHU

:KHUH DQDO\VLV RI WKH VWUXFWXUH LQGLFDWHV D GHVLJQ FROXPQ PRPHQW ODUJHU WKDQ 0W PD[� WKH GHVLJQ HGJH 
PRPHQW LQ WKH VODE VKRXOG EH UHGXFHG WR D YDOXH QRW JUHDWHU WKDQ 0W PD[ DQG WKH SRVLWLYH GHVLJQ PRPHQWV 
LQ WKH VSDQ DGMXVWHG DFFRUGLQJO\� 7KH QRUPDO OLPLWDWLRQV RQ UHGLVWULEXWLRQV DQG QHXWUDO D[LV GHSWK PD\ EH 
GLVUHJDUGHG LQ WKLV FDVH� 0RPHQWV LQ H[FHVV RI 0W PD[ PD\ RQO\ EH WUDQVIHUUHG WR D FROXPQ LI DQ HGJH EHDP
RU VWULS RI VODE DORQJ WKH IUHH HGJH LV UHLQIRUFHG LQ DFFRUGDQFH ZLWK ��� RI %6 ����������� WR FDUU\ WKH H[WUD
PRPHQW LQWR WKH FROXPQ E\ WRUVLRQ� ,Q WKH DEVHQFH RI DQ HGJH EHDP� DQ DSSURSULDWH EUHDGWK RI VODE PD\ EH 
DVVHVVHG E\ XVLQJ WKH SULQFLSOHV LOOXVWUDWHG LQ )LJXUH �����

������� 1HJDWLYH PRPHQWV DW IUHH HGJH

5HLQIRUFHPHQW IRU QHJDWLYH GHVLJQ PRPHQWV �RWKHU WKDQ LQ WKH FROXPQ VWULS� LV RQO\ QHHGHG ZKHUH PRPHQWV 
DULVH IURP ORDGLQJ RQ DQ\ H[WHQVLRQ RI WKH VODE EH\RQG WKH FROXPQ FHQWUH�OLQHV� +RZHYHU� WRS UHLQIRUFHPHQW
DW OHDVW HTXDO WR WKH PLQLPXP UHLQIRUFHPHQW GHILQHG LQ ������ VKRXOG EH SURYLGHG� H[WHQGLQJ DW OHDVW ����O
RU DQ DQFKRUDJH OHQJWK� ZKLFKHYHU LV WKH JUHDWHU� LQWR WKH VSDQ�

������� 3DQHOV ZLWK PDUJLQDO EHDPV RU ZDOOV

:KHUH WKH VODE LV VXSSRUWHG E\ D PDUJLQDO EHDP ZLWK D GHSWK JUHDWHU WKDQ ��� WLPHV WKH WKLFNQHVV RI WKH 
VODE� RU E\ D ZDOO WKHQ�

D� WKH WRWDO GHVLJQ ORDG WR EH FDUULHG E\ WKH EHDP RU ZDOO VKRXOG FRPSULVH WKRVH ORDGV GLUHFWO\ RQ WKH ZDOO
RU EHDPV SOXV D XQLIRUPO\ GLVWULEXWHG ORDG HTXDO WR RQH�TXDUWHU RI WKH WRWDO GHVLJQ ORDG RQ WKH SDQHO� DQG

E� WKH GHVLJQ PRPHQWV RI WKH KDOI�FROXPQ VWULS DGMDFHQW WR WKH EHDPV RU ZDOO VKRXOG EH RQH�TXDUWHU RI 
WKH GHVLJQ PRPHQWV REWDLQHG IURP ������

����� 2SHQLQJV LQ SDQHOV

������� *HQHUDO

([FHSW IRU RSHQLQJV FRQIRUPLQJ WR �������� ������� DQG �������� RSHQLQJV VKRXOG EH FRPSOHWHO\ IUDPHG RQ DOO
VLGHV ZLWK EHDPV WR FDUU\ WKH ORDGV WR WKH FROXPQV� 1R RSHQLQJ VKRXOG HQFURDFK XSRQ D FROXPQ KHDG�

'HVLJQ PRPHQW $SSRUWLRQPHQW EHWZHHQ FROXPQ DQG PLGGOH VWULS 
H[SUHVVHG DV SHUFHQWDJHV RI WKH WRWDO QHJDWLYH RU SRVLWLYH

GHVLJQ PRPHQW

&ROXPQ VWULS
�

0LGGOH VWULS
�

1HJDWLYH �� ��
3RVLWLYH �� ��
127( )RU WKH FDVH ZKHUH WKH ZLGWK RI WKH FROXPQ VWULS LV WDNHQ DV HTXDO WR WKDW RI WKH GURS� DQG WKH PLGGOH VWULS LV WKHUHE\ 
LQFUHDVHG LQ ZLGWK� WKH GHVLJQ PRPHQWV WR EH UHVLVWHG E\ WKH PLGGOH VWULS VKRXOG EH LQFUHDVHG LQ SURSRUWLRQ WR LWV LQFUHDVHG ZLGWK�
7KH GHVLJQ PRPHQWV WR EH UHVLVWHG E\ WKH FROXPQ VWULS PD\ EH GHFUHDVHG E\ DQ DPRXQW VXFK WKDW WKH WRWDO SRVLWLYH DQG WKH WRWDO 
QHJDWLYH GHVLJQ PRPHQWV UHVLVWHG E\ WKH FROXPQ VWULS DQG PLGGOH VWULS WRJHWKHU DUH XQFKDQJHG�

0W PD[   ����EHG�IFX HTXDWLRQ ��

ZKHUH
G LV WKH HIIHFWLYH GHSWK IRU WKH WRS UHLQIRUFHPHQW LQ WKH FROXPQ VWULS�
0W PD[ VKRXOG EH QRW OHVV WKDQ KDOI WKH GHVLJQ PRPHQW REWDLQHG IURP DQ HTXLYDOHQW IUDPH DQDO\VLV 

RU �� � RI WKH GHVLJQ PRPHQW LI D JULOODJH RU ILQLWH HOHPHQW DQDO\VLV KDV EHHQ XVHG�
,I 0W PD[ LV FDOFXODWHG WR EH OHVV WKDQ WKLV� WKH VWUXFWXUDO DUUDQJHPHQWV VKRXOG EH FKDQJHG�
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������� +ROHV LQ DUHDV ERXQGHG E\ FROXPQ VWULSV

+ROHV LQ DUHDV ERXQGHG E\ FROXPQ VWULSV PD\ EH IRUPHG SURYLGLQJ�

D� WKDW WKHLU JUHDWHVW GLPHQVLRQ LQ D GLUHFWLRQ SDUDOOHO WR D FHQWUH�OLQH RI WKH SDQHO GRHV QRW 
H[FHHG ���O� DQG

E� WKDW WKH WRWDO SRVLWLYH DQG QHJDWLYH GHVLJQ PRPHQWV JLYHQ LQ ����� DUH UHGLVWULEXWHG EHWZHHQ WKH 
UHPDLQLQJ VWUXFWXUH WR PHHW WKH FKDQJHG FRQGLWLRQV�

������� +ROHV LQ DUHDV FRPPRQ WR WZR FROXPQ VWULSV

+ROHV LQ DUHDV FRPPRQ WR WZR FROXPQ VWULSV PD\ EH IRUPHG SURYLGLQJ�

D� WKDW LQ DJJUHJDWH WKHLU OHQJWK RU ZLGWK GRHV QRW H[FHHG RQH�WHQWK RI WKH ZLGWK RI WKH FROXPQ VWULS�

E� WKDW WKH UHGXFHG VHFWLRQV DUH FDSDEOH RI UHVLVWLQJ WKH DSSURSULDWH PRPHQWV JLYHQ LQ ������ DQG

F� WKDW WKH SHULPHWHU IRU FDOFXODWLQJ WKH GHVLJQ VKHDU VWUHVV LV UHGXFHG LI DSSURSULDWH�

������� +ROHV LQ DUHDV FRPPRQ WR D FROXPQ VWULS DQG PLGGOH VWULS

+ROHV LQ DUHDV FRPPRQ WR D FROXPQ VWULS DQG D PLGGOH VWULS PD\ EH IRUPHG SURYLGLQJ�

D� WKDW LQ DJJUHJDWH WKHLU OHQJWK RU ZLGWK GRHV QRW H[FHHG RQH� TXDUWHU RI WKH ZLGWK RI WKH FROXPQ
VWULS� DQG

E� WKDW WKH UHGXFHG VHFWLRQV DUH FDSDEOH RI UHVLVWLQJ WKH DSSURSULDWH GHVLJQ PRPHQWV JLYHQ LQ ������

����� (IIHFWLYH VKHDU IRUFHV LQ IODW VODEV

������� *HQHUDO

7KH FULWLFDO FRQVLGHUDWLRQ IRU VKHDU LQ IODW VODE VWUXFWXUHV LV WKDW RI SXQFKLQJ VKHDU DURXQG WKH FROXPQV� 
7KLV LV FKHFNHG LQ DFFRUGDQFH ZLWK WKH SURYLVLRQV RI ����� H[FHSW WKDW WKH VKHDU VWUHVVHV DUH LQFUHDVHG DV
VWDWHG LQ ������� DQG ������� WR DOORZ IRU WKH HIIHFWV RI PRPHQW WUDQVIHU�

)LJXUH ���� DQG )LJXUH ���� DUH LQWHQGHG WR FODULI\ WKH DSSOLFDWLRQ RI WKHVH VXEFODXVHV�

������� 6KHDU VWUHVV DW VODE�LQWHUQDO FROXPQ FRQQHFWLRQV LQ IODW VODEV

$IWHU FDOFXODWLRQ RI WKH GHVLJQ PRPHQW WUDQVPLWWHG E\ WKH FRQQHFWLRQ �LQ DFFRUGDQFH ZLWK ������ WKH GHVLJQ
HIIHFWLYH VKHDU IRUFH DW WKH SHULPHWHU 9HII VKRXOG EH WDNHQ DV�

,Q WKH DEVHQFH RI FDOFXODWLRQ� LW ZLOO EH VDWLVIDFWRU\ WR WDNH D YDOXH RI 9HII   ����9W IRU LQWHUQDO FROXPQV LQ 
EUDFHG VWUXFWXUHV ZLWK DSSUR[LPDWHO\ HTXDO VSDQV� ZKHUH 9W LV FDOFXODWHG RQ WKH DVVXPSWLRQ WKDW WKH 
PD[LPXP GHVLJQ ORDG LV DSSOLHG WR DOO SDQHOV DGMDFHQW WR WKH FROXPQ FRQVLGHUHG�
127( � (TXDWLRQ �� VKRXOG EH DSSOLHG LQGHSHQGHQWO\ IRU WKH PRPHQWV DQG VKHDUV DERXW ERWK D[HV RI WKH FROXPQ DQG WKH GHVLJQ 
FKHFNHG IRU WKH ZRUVW FDVH�

127( � 0W PD\ EH UHGXFHG E\ �� � ZKHUH WKH HTXLYDOHQW IUDPH PHWKRG KDV EHHQ XVHG DQG DQDO\VLV KDV EHHQ EDVHG RQ SDWWHUQ 
ORDGV�

HTXDWLRQ ��

ZKHUH
[ LV WKH OHQJWK RI WKH VLGH RI WKH SHULPHWHU FRQVLGHUHG SDUDOOHO WR WKH D[LV RI EHQGLQJ�
0W LV WKH GHVLJQ PRPHQW WUDQVPLWWHG IURP WKH VODE WR WKH FROXPQ DW WKH FRQQHFWLRQ�

9HII 9W �
���0W

9W[
����������������� 
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������� 6KHDU VWUHVV DW RWKHU VODE�FROXPQ FRQQHFWLRQV

$W FRUQHU FROXPQV DQG DW HGJH FROXPQV ZKHUH EHQGLQJ DERXW DQ D[LV SDUDOOHO WR WKH IUHH HGJH LV EHLQJ 
FRQVLGHUHG� WKH GHVLJQ HIIHFWLYH VKHDU LV FDOFXODWHG IURP 9HII   ����9W� )RU HGJH FROXPQV ZKHUH EHQGLQJ
DERXW DQ D[LV� SHUSHQGLFXODU WR WKH HGJH LV EHLQJ FRQVLGHUHG� WKH GHVLJQ HIIHFWLYH VKHDU VKRXOG EH FDOFXODWHG 
XVLQJ HTXDWLRQ ���

$OWHUQDWLYHO\� 9HII PD\ EH WDNHQ DV ���9W IRU DSSUR[LPDWHO\ HTXDO VSDQV�
127( 0W PD\ EH UHGXFHG E\ �� � ZKHUH WKH HTXLYDOHQW IUDPH PHWKRG KDV EHHQ XVHG DQG DQDO\VLV KDV EHHQ EDVHG RQ SDWWHUQHG
ORDGV�

������� 0D[LPXP GHVLJQ VKHDU VWUHVV DW WKH FROXPQ IDFH

7KH PD[LPXP GHVLJQ VKHDU VWUHVV DW WKH FROXPQ IDFH VKRXOG QRW H[FHHG ��� IFX RU � 1�PP�� ZKLFKHYHU LV
WKH OHVVHU� ZKHQ DVVHVVHG XVLQJ HTXDWLRQ �� RU ��� DV DSSURSULDWH� RQ D SHULPHWHU HTXDO WR WKH SHULPHWHU RI 
WKH FROXPQ RU FROXPQ KHDG �WKLV LQFOXGHV DQ DOORZDQFH IRU P RI ������

����� 6KHDU XQGHU FRQFHQWUDWHG ORDGV
127( 6HH ����� IRU GHILQLWLRQV VSHFLILF WR SHULPHWHUV�

������� 0RGH RI SXQFKLQJ IDLOXUH

3XQFKLQJ IDLOXUHV RFFXU RQ WKH LQFOLQHG IDFHV RI WUXQFDWHG FRQHV RU S\UDPLGV� GHSHQGLQJ RQ WKH VKDSH RI WKH 
ORDGHG DUHDV� +RZHYHU� IRU SUDFWLFDO SXUSRVHV� LW LV VDWLVIDFWRU\ WR FRQVLGHU UHFWDQJXODU IDLOXUH SHULPHWHUV� 
(PSLULFDO PHWKRGV RI GHVLJQLQJ DJDLQVW SXQFKLQJ VKHDU IDLOXUH DUH JLYHQ LQ �������� �������� �������� �������� 
�������� ������� DQG ��������

������� 0D[LPXP GHVLJQ VKHDU FDSDFLW\

7KH PD[LPXP GHVLJQ VKHDU VWUHVV YPD[ VKRXOG QRW H[FHHG ��� IFX RU � 1�PP� LI OHVV� 7KH YDOXH RI YPD[ LV 
JLYHQ E\ WKH HTXDWLRQ�

7KH PD[LPXP VKHDU FDSDFLW\ PD\ DOVR EH OLPLWHG E\ WKH SURYLVLRQV RI ��������

������� &DOFXODWLRQ RI GHVLJQ VKHDU VWUHVV

7KH QRPLQDO GHVLJQ VKHDU VWUHVV Y DSSURSULDWH WR D SDUWLFXODU SHULPHWHU LV FDOFXODWHG IURP WKH IROORZLQJ
HTXDWLRQ�

������� 6KHDU FDSDFLW\ ZLWKRXW VKHDU UHLQIRUFHPHQW

3URYLGHG WKH VKHDU VWUHVV Y LV OHVV WKDQ YF REWDLQHG IURP 7DEOH ��� QR VKHDU UHLQIRUFHPHQW LV UHTXLUHG� 7KH 
HQKDQFHPHQW RI YF SHUPLWWHG LQ ������� PD\ QRW EH DSSOLHG WR WKH VKHDU VWUHQJWK RI SHULPHWHUV DW D GLVWDQFH 
RI ���G RU PRUH IURP WKH IDFH RI WKH ORDGHG DUHD� :KHUH LW LV GHVLUHG WR FKHFN SHULPHWHUV FORVHU WR WKH ORDGHG 
DUHD WKDQ ���G� YF PD\ EH LQFUHDVHG E\ D IDFWRU ���G�DY ZKHUH DY LV WKH GLVWDQFH IURP WKH HGJH RI WKH ORDGHG 
DUHD WR WKH SHULPHWHU FRQVLGHUHG�

������� 3URYLVLRQ IRU VKHDU UHLQIRUFHPHQW

7KH XVH RI VKHDU UHLQIRUFHPHQW RWKHU WKDQ OLQNV LV QRW FRYHUHG VSHFLILFDOO\ E\ WKLV FRGH DQG VKRXOG EH 
MXVWLILHG VHSDUDWHO\�

,I YF � Y � �YF� VKHDU UHLQIRUFHPHQW LQ WKH IRUP RI OLQNV PD\ EH SURYLGHG LQ DFFRUGDQFH ZLWK HTXDWLRQV ��D� 
DQG ��E� LQ VODEV RYHU ��� PP GHHS WR LQFUHDVH WKH VKHDU UHVLVWDQFH�

HTXDWLRQ ��

HTXDWLRQ ��

HTXDWLRQ ��

9HII 9W ����
���0W

9W[
����������������� 

YPD[
9

XRG
���������� 

Y 9
XG
������� 
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)RU FDVHV ZKHUH Y  ���YF VKHDU UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ DFFRUGDQFH ZLWK WKH IROORZLQJ
HTXDWLRQ�

)RU FDVHV ZKHUH ���YF � Y  �YF� VKHDU UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ DFFRUGDQFH ZLWK�

(TXDWLRQV ��D� DQG ��E� VKRXOG QRW EH DSSOLHG ZKHUH WKH VKHDU VWUHVV Y H[FHHGV �YF�

:KHUH Y ! �YF DQG D UHLQIRUFLQJ V\VWHP LV SURYLGHG WR LQFUHDVH WKH VKHDU UHVLVWDQFH� MXVWLILFDWLRQ VKRXOG EH
SURYLGHG WR GHPRQVWUDWH WKH YDOLGLW\ RI WKH GHVLJQ�

:KHQ XVLQJ HTXDWLRQV ��D� DQG ��E�� $VYVLQ VKRXOG QRW EH WDNHQ DV OHVV WKDQ ���XG�����I\Y�

HTXDWLRQ ��D�

ZKHUH
I\Y LV WKH FKDUDFWHULVWLF VWUHQJWK RI VKHDU UHLQIRUFHPHQW �LQ 1�PP���

$VY LV WKH DUHD RI VKHDU UHLQIRUFHPHQW �LQ PP���
LV WKH DQJOH EHWZHHQ WKH VKHDU UHLQIRUFHPHQW DQG WKH SODQH RI WKH VODE�

HTXDWLRQ ��E�

$VYVLQ
Y YF±( )XG
����I\Y

���������������������������≥

$VYVLQ
� ���Y L LY± F( )XG

����I\Y
���������������������������������������≥
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127( \ LV WKH GLVWDQFH IURP WKH IDFH RI WKH VODE WR WKH LQQHUPRVW IDFH RI WKH FROXPQ�

)LJXUH ���� ¦ 'HILQLWLRQ RI EUHDGWK RI HIIHFWLYH PRPHQW WUDQVIHU VWULS 
EH IRU YDULRXV W\SLFDO FDVHV
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)LJXUH ���� ¦ 6KHDU DW VODE�FROXPQ FRQQHFWLRQ
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)LJXUH ���� ¦ $SSOLFDWLRQ RI ������� DQG �������
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127( OS LV GHILQHG LQ ��������

)LJXUH ���� ¦ 'HILQLWLRQ RI D VKHDU SHULPHWHU IRU W\SLFDO FDVHV
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������� 'HVLJQ SURFHGXUH

7KH VKHDU FDSDFLW\ LV FKHFNHG ILUVW RQ D SHULPHWHU ���G IURP WKH IDFH RI WKH ORDGHG DUHD� ,I WKH FDOFXODWHG
VKHDU VWUHVV GRHV QRW H[FHHG YF WKHQ QR IXUWKHU FKHFNV DUH QHHGHG�

,I VKHDU UHLQIRUFHPHQW LV UHTXLUHG� WKHQ LW VKRXOG EH SURYLGHG RQ DW OHDVW WZR SHULPHWHUV ZLWKLQ WKH ]RQH 
LQGLFDWHG LQ )LJXUH ����� 7KH ILUVW SHULPHWHU RI UHLQIRUFHPHQW VKRXOG EH ORFDWHG DW DSSUR[LPDWHO\ ���G IURP 
WKH IDFH RI WKH ORDGHG DUHD DQG VKRXOG FRQWDLQ QRW OHVV WKDQ �� � RI WKH FDOFXODWHG DUHD RI UHLQIRUFHPHQW�

7KH VSDFLQJ RI SHULPHWHUV RI UHLQIRUFHPHQW VKRXOG QRW H[FHHG ����G DQG WKH VSDFLQJ RI WKH VKHDU 
UHLQIRUFHPHQW DURXQG DQ\ SHULPHWHU VKRXOG QRW H[FHHG ���G� 7KH VKHDU UHLQIRUFHPHQW VKRXOG EH DQFKRUHG 
URXQG DW OHDVW RQH OD\HU RI WHQVLRQ UHLQIRUFHPHQW� 7KH VKHDU VWUHVV VKRXOG WKHQ EH FKHFNHG RQ VXFFHVVLYH 
SHULPHWHUV DW ����G LQWHUYDOV XQWLO D SHULPHWHU LV UHDFKHG ZKLFK GRHV QRW UHTXLUH VKHDU UHLQIRUFHPHQW�

,Q SURYLGLQJ UHLQIRUFHPHQW IRU WKH VKHDU FDOFXODWHG RQ WKH VHFRQG DQG VXEVHTXHQW SHULPHWHUV� WKDW
SURYLGHG IRU WKH VKHDU RQ SUHYLRXV SHULPHWHUV DQG ZKLFK OLHV ZLWKLQ WKH ]RQH VKRZQ LQ )LJXUH ���� VKRXOG 
EH WDNHQ LQWR DFFRXQW�

������� 0RGLILFDWLRQ RI HIIHFWLYH SHULPHWHU WR DOORZ IRU KROHV

:KHQ RSHQLQJV LQ VODEV DQG IRRWLQJV �VHH )LJXUH ����� DUH ORFDWHG DW D GLVWDQFH OHVV WKDQ VL[ WLPHV WKH
HIIHFWLYH GHSWK RI WKH VODE IURP WKH HGJH RI D FRQFHQWUDWHG ORDG� WKHQ WKDW SDUW RI WKH SHULPHWHU ZKLFK LV 
HQFORVHG E\ UDGLDO SURMHFWLRQV IURP WKH FHQWURLG RI WKH ORDGHG DUH WR WKH RSHQLQJV LV FRQVLGHUHG LQHIIHFWLYH�
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:KHUH D VLQJOH KROH LV DGMDFHQW WR WKH FROXPQ DQG LWV JUHDWHVW ZLGWK LV OHVV WKDQ RQH�TXDUWHU RI WKH FROXPQ 
VLGH RU RQH�KDOI RI WKH VODE GHSWK� ZKLFKHYHU LV WKH OHVVHU� LWV SUHVHQFH PD\ EH LJQRUHG�

������� (IIHFWLYH SHULPHWHU FORVH WR D IUHH HGJH

:KHUH D FRQFHQWUDWHG ORDG LV ORFDWHG FORVH WR D IUHH HGJH� WKH HIIHFWLYH OHQJWK RI D SHULPHWHU VKRXOG EH WDNHQ 
DV WKH OHVVHU RI WKH WZR LOOXVWUDWHG LQ )LJXUH ����� 7KH VDPH SULQFLSOH PD\ EH DGRSWHG IRU FRUQHU FROXPQV�

)LJXUH ���� ¦ =RQHV IRU SXQFKLQJ VKHDU UHLQIRUFHPHQW
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����� 'HIOHFWLRQ RI SDQHOV

)RU VODEV ZLWK GURSV RI JURVV ZLGWK LQ ERWK GLUHFWLRQV DW OHDVW HTXDO WR RQH�WKLUG RI WKH UHVSHFWLYH VSDQV� WKH 
SURYLVLRQV RI ����� FDQ EH DSSOLHG GLUHFWO\� 2WKHUZLVH WKH VSDQ�HIIHFWLYH GHSWK UDWLRV REWDLQHG IURP �����
VKRXOG EH PXOWLSOLHG E\ ���� 7KH FKHFN VKRXOG EH FDUULHG RXW IRU WKH PRUH FULWLFDO GLUHFWLRQ�

����� &UDFN FRQWURO LQ SDQHOV

,Q JHQHUDO WKH UHLQIRUFHPHQW VSDFLQJ UXOHV JLYHQ LQ ������� ZLOO EH WKH EHVW PHDQV RI FRQWUROOLQJ IOH[XUDO
FUDFNLQJ LQ SDQHOV EXW� LQ FHUWDLQ FDVHV� DGYDQWDJH PD\ EH JDLQHG E\ FDOFXODWLQJ FUDFN ZLGWKV �VHH 6HFWLRQ � 
RI %6 ������������ DQG FRPSDULQJ WKHP ZLWK WKH UHTXLUHG YDOXHV�

������ 'HVLJQ RI FROXPQV LQ IODW VODE FRQVWUXFWLRQ

&ROXPQV VKRXOG EH GHVLJQHG LQ DFFRUGDQFH ZLWK WKH SURYLVLRQV RI ����

��� &ROXPQV

����� *HQHUDO
127( 7KH SURYLVLRQV RI WKLV FODXVH UHODWH WR FROXPQV ZKRVH JUHDWHU RYHUDOO FURVV�VHFWLRQDO GLPHQVLRQ GRHV QRW H[FHHG IRXU WLPHV LWV 
VPDOOHU GLPHQVLRQ� :KLOH WKH SURYLVLRQV UHODWH SULPDULO\ WR UHFWDQJXODU FURVV�VHFWLRQV� WKH SULQFLSOHV LQYROYHG PD\ EH DSSOLHG WR RWKHU 
VKDSHV ZKHUH DSSURSULDWH�

)LJXUH ���� ¦ 6KHDU SHULPHWHU RI VODEV ZLWK RSHQLQJV

)LJXUH ���� ¦ 6KHDU SHULPHWHUV ZLWK ORDGV FORVH WR IUHH HGJH
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������� 6\PEROV��

������� 6L]H RI FROXPQV

7KH VL]H RI D FROXPQ DQG WKH SRVLWLRQ RI WKH UHLQIRUFHPHQW LQ LW PD\ EH DIIHFWHG E\ WKH UHTXLUHPHQWV IRU 
GXUDELOLW\ DQG ILUH UHVLVWDQFH� DQG WKHVH VKRXOG EH FRQVLGHUHG EHIRUH WKH GHVLJQ LV FRPPHQFHG�

������� 6KRUW DQG VOHQGHU FROXPQV

$ FROXPQ PD\ EH FRQVLGHUHG DV VKRUW ZKHQ ERWK WKH UDWLRV OH[�K DQG OH\�E DUH OHVV WKDQ �� �EUDFHG� DQG ��
�XQEUDFHG�� ,W VKRXOG RWKHUZLVH EH FRQVLGHUHG DV VOHQGHU�

������� 3ODLQ FRQFUHWH FROXPQV

,I D FROXPQ KDV D ODUJH HQRXJK VHFWLRQ WR UHVLVW WKH XOWLPDWH ORDGV ZLWKRXW WKH DGGLWLRQ RI UHLQIRUFHPHQW� 
WKHQ LW PD\ EH GHVLJQHG VLPLODUO\ WR D SODLQ FRQFUHWH ZDOO �VHH �������

������� %UDFHG DQG XQEUDFHG FROXPQV

$ FROXPQ PD\ EH FRQVLGHUHG EUDFHG LQ D JLYHQ SODQH LI ODWHUDO VWDELOLW\ WR WKH VWUXFWXUH DV D ZKROH LV
SURYLGHG E\ ZDOOV RU EUDFLQJ RU EXWWUHVVLQJ GHVLJQHG WR UHVLVW DOO ODWHUDO IRUFHV LQ WKDW SODQH� ,W VKRXOG
RWKHUZLVH EH FRQVLGHUHG DV XQEUDFHG�

�� §F¨ LQ WKH VXIIL[ KHUH GHQRWHV PDLQ UHLQIRUFHPHQW LQ FROXPQV� ,W GRHV QRW QHFHVVDULO\ LPSO\ WKDW WKH UHLQIRUFHPHQW ZLOO EH LQ
FRPSUHVVLRQ� ,W LV XVHG LQ D VLPLODU PDQQHU LQ ��� IRU ZDOOV�

$F QHW FURVV�VHFWLRQDO DUHD RI FRQFUHWH LQ D FROXPQ�
$VF DUHD RI YHUWLFDO UHLQIRUFHPHQW���

DX GHIOHFWLRQ DW 8/6 IRU HDFK FROXPQ FDOFXODWHG IURP HTXDWLRQ ���
DXDY DYHUDJH GHIOHFWLRQ DW 8/6 DSSOLHG WR DOO FROXPQV DW D JLYHQ OHYHO�
E ZLGWK RI D FROXPQ �GLPHQVLRQ RI FURVV�VHFWLRQ SHUSHQGLFXODU WR K��
K GHSWK RI FURVV�VHFWLRQ PHDVXUHG LQ WKH SODQH XQGHU FRQVLGHUDWLRQ�
OH HIIHFWLYH KHLJKW RI D FROXPQ LQ WKH SODQH RI EHQGLQJ FRQVLGHUHG�
OH[ HIIHFWLYH KHLJKW LQ UHVSHFW RI WKH PDMRU D[LV�
OH\ HIIHFWLYH KHLJKW LQ UHVSHFW RI WKH PLQRU D[LV�
OR FOHDU KHLJKW EHWZHHQ HQG UHVWUDLQWV�
OF KHLJKW RI FROXPQ PHDVXUHG EHWZHHQ FHQWUHV RI UHVWUDLQWV�
0� VPDOOHU LQLWLDO HQG PRPHQW GXH WR GHVLJQ XOWLPDWH ORDGV�
0� ODUJHU LQLWLDO HQG PRPHQW GXH WR GHVLJQ XOWLPDWH ORDGV�
0L LQLWLDO GHVLJQ XOWLPDWH PRPHQW LQ D FROXPQ EHIRUH DOORZDQFH IRU DGGLWLRQDO GHVLJQ PRPHQWV 

DULVLQJ RXW RI VOHQGHUQHVV�
0[ GHVLJQ XOWLPDWH PRPHQW DERXW WKH [�D[LV�
0[ HIIHFWLYH XQLD[LDO GHVLJQ XOWLPDWH PRPHQW DERXW WKH [�D[LV�
0\ GHVLJQ XOWLPDWH PRPHQW DERXW WKH \�D[LV
0\ HIIHFWLYH XQLD[LDO GHVLJQ XOWLPDWH PRPHQW DERXW WKH \�D[LV�
0DGG DGGLWLRQDO GHVLJQ XOWLPDWH PRPHQW LQGXFHG E\ GHIOHFWLRQ RI FROXPQ�
1 GHVLJQ XOWLPDWH D[LDO ORDG RQ D FROXPQ�
1EDO GHVLJQ D[LDO ORDG FDSDFLW\ RI D EDODQFHG VHFWLRQ� IRU V\PPHWULFDOO\� UHLQIRUFHG UHFWDQJXODU 

VHFWLRQV� LW PD\ EH WDNHQ DV ����IFXEG�
1X] GHVLJQ XOWLPDWH FDSDFLW\ RI D VHFWLRQ ZKHQ VXEMHFWHG WR D[LDO ORDG RQO\�
Q QXPEHU RI FROXPQV UHVLVWLQJ VLGHZD\V DW D JLYHQ OHYHO RU VWRUH\�
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������� (IIHFWLYH KHLJKW RI D FROXPQ

��������� *HQHUDO

7KH HIIHFWLYH KHLJKW� OH� RI D FROXPQ LQ D JLYHQ SODQH PD\ EH REWDLQHG IURP WKH IROORZLQJ HTXDWLRQ� 

9DOXHV RI DUH JLYHQ LQ 7DEOH ���� DQG 7DEOH ���� IRU EUDFHG DQG XQEUDFHG FROXPQV UHVSHFWLYHO\ DV D 
IXQFWLRQ RI WKH HQG FRQGLWLRQV RI WKH FROXPQ� )RUPXODH WKDW PD\ EH XVHG WR REWDLQ D PRUH ULJRURXV 
DVVHVVPHQW RI WKH HIIHFWLYH OHQJWK� LI GHVLUHG� DUH JLYHQ LQ ��� RI %6 ������������ ,W VKRXOG EH QRWHG WKDW 
WKH HIIHFWLYH KHLJKW RI D FROXPQ LQ WKH WZR SODQ GLUHFWLRQV PD\ EH GLIIHUHQW�

,Q 7DEOH ���� DQG 7DEOH ���� WKH HQG FRQGLWLRQV DUH GHILQHG LQ WHUPV RI D VFDOH IURP � WR �� ,QFUHDVH LQ WKLV
VFDOH FRUUHVSRQGV WR D GHFUHDVH LQ HQG IL[LW\� $Q DSSURSULDWH YDOXH FDQ EH DVVHVVHG IURP ����������

7DEOH ���� ¦ 9DOXHV RI  IRU EUDFHG FROXPQV

7DEOH ���� ¦ 9DOXHV RI  IRU XQEUDFHG FROXPQV

��������� (QG FRQGLWLRQV

7KH IRXU HQG FRQGLWLRQV DUH DV IROORZV�

D� &RQGLWLRQ �� 7KH HQG RI WKH FROXPQ LV FRQQHFWHG PRQROLWKLFDOO\ WR EHDPV RQ HLWKHU VLGH ZKLFK DUH DW
OHDVW DV GHHS DV WKH RYHUDOO GLPHQVLRQ RI WKH FROXPQ LQ WKH SODQH FRQVLGHUHG� :KHUH WKH FROXPQ LV 
FRQQHFWHG WR D IRXQGDWLRQ VWUXFWXUH� WKLV VKRXOG EH RI D IRUP VSHFLILFDOO\ GHVLJQHG WR FDUU\ PRPHQW�

E� &RQGLWLRQ �� 7KH HQG RI WKH FROXPQ LV FRQQHFWHG PRQROLWKLFDOO\ WR EHDPV RU VODEV RQ HLWKHU VLGH ZKLFK 
DUH VKDOORZHU WKDQ WKH RYHUDOO GLPHQVLRQ RI WKH FROXPQ LQ WKH SODQH FRQVLGHUHG�

F� &RQGLWLRQ �� 7KH HQG RI WKH FROXPQ LV FRQQHFWHG WR PHPEHUV ZKLFK� ZKLOH QRW VSHFLILFDOO\ GHVLJQHG WR 
SURYLGH UHVWUDLQW WR URWDWLRQ RI WKH FROXPQ ZLOO� QHYHUWKHOHVV� SURYLGH VRPH QRPLQDO UHVWUDLQW�

G� &RQGLWLRQ �� 7KH HQG RI WKH FROXPQ LV XQUHVWUDLQHG DJDLQVW ERWK ODWHUDO PRYHPHQW DQG URWDWLRQ 
�H�J� WKH IUHH HQG RI D FDQWLOHYHU FROXPQ LQ DQ XQEUDFHG VWUXFWXUH��

������� 6OHQGHUQHVV OLPLWV IRU FROXPQV

*HQHUDOO\� WKH FOHDU GLVWDQFH� OR� EHWZHHQ HQG UHVWUDLQWV VKRXOG QRW H[FHHG �� WLPHV WKH PLQLPXP WKLFNQHVV 
RI D FROXPQ�

������� 6OHQGHUQHVV RI XQEUDFHG FROXPQV

,I� LQ DQ\ JLYHQ SODQH� RQH HQG RI DQ XQEUDFHG FROXPQ LV XQUHVWUDLQHG �H�J� D FDQWLOHYHU FROXPQ�� LWV FOHDU 
KHLJKW� OR� VKRXOG VDWLVI\ WKH IROORZLQJ�

127( ,Q HTXDWLRQ �� K DQG E DUH UHVSHFWLYHO\ WKH ODUJHU DQG VPDOOHU GLPHQVLRQV RI WKH FROXPQ�

OH  OR HTXDWLRQ ��

(QG FRQGLWLRQ DW WRS (QG FRQGLWLRQ DW ERWWRP

� � �

� ���� ���� ����
� ���� ���� ����
� ���� ���� ����

(QG FRQGLWLRQ DW WRS (QG FRQGLWLRQ DW ERWWRP

� � �

� ��� ��� ���
� ��� ��� ���
� ��� ��� ¦
� ��� ¦ ¦

� ZKLFKHYHU LV OHVV� HTXDWLRQ ��OR ��E RU ���E�

K
����������������≤
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7KH FRQVLGHUDWLRQV RI GHIOHFWLRQ �VHH ������ PD\ LQWURGXFH IXUWKHU OLPLWDWLRQV�

����� 0RPHQWV DQG IRUFHV LQ FROXPQV

������� &ROXPQV LQ PRQROLWKLF IUDPHV GHVLJQHG WR UHVLVW ODWHUDO IRUFHV

,Q VXFK FDVHV WKH PRPHQWV� VKHDU IRUFHV DQG D[LDO IRUFHV VKRXOG EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK �������
�VHH DOVR ���������

������� $GGLWLRQDO PRPHQWV LQGXFHG E\ GHIOHFWLRQ DW 8/6

,Q VOHQGHU FROXPQV DGGLWLRQDO PRPHQWV LQGXFHG E\ GHIOHFWLRQ DW 8/6 VKRXOG DOVR EH FRQVLGHUHG� $Q
DOORZDQFH IRU WKHP LV PDGH LQ WKH GHVLJQ UHTXLUHPHQWV IRU VOHQGHU FROXPQV �VHH ������� 7KH EDVHV RU RWKHU 
PHPEHUV FRQQHFWHG WR WKH HQGV RI VXFK FROXPQV VKRXOG DOVR EH GHVLJQHG WR UHVLVW WKHVH DGGLWLRQDO PRPHQWV 
DW 8/6 LI WKH DYHUDJH YDOXH RI OH�K IRU DOO FROXPQV DW D SDUWLFXODU OHYHO LV JUHDWHU WKDQ ��� 6XE�FODXVH �������
JLYHV JXLGDQFH LQ WKH GHVLJQ IRU WKHVH PRPHQWV�

������� &ROXPQV LQ FROXPQ�DQG�EHDP FRQVWUXFWLRQ� RU LQ PRQROLWKLF EUDFHG VWUXFWXUDO IUDPHV

7KH D[LDO IRUFH LQ D FROXPQ PD\ EH FDOFXODWHG RQ WKH DVVXPSWLRQ WKDW EHDPV DQG VODEV WUDQVPLWWLQJ IRUFH 
LQWR LW DUH VLPSO\ VXSSRUWHG�

:KHQ D FROXPQ LV VXEMHFW RQO\ WR DQ D[LDO ORDG ZLWK QR VLJQLILFDQW DSSOLHG PRPHQW� DV LQ WKH FDVH RI FROXPQV 
VXSSRUWLQJ D V\PPHWULFDO DUUDQJHPHQW RI DSSUR[LPDWHO\ HTXDOO\ ORDGHG EHDPV� RQO\ WKH GHVLJQ XOWLPDWH
D[LDO IRUFH QHHG EH FRQVLGHUHG LQ GHVLJQ WRJHWKHU ZLWK D GHVLJQ PRPHQW UHSUHVHQWLQJ D QRPLQDO DOORZDQFH 
IRU HFFHQWULFLW\� HTXDO WR WKDW UHFRPPHQGHG LQ ��������

������� 0LQLPXP HFFHQWULFLW\

$W QR VHFWLRQ LQ D FROXPQ VKRXOG WKH GHVLJQ PRPHQW EH WDNHQ DV OHVV WKDQ WKDW SURGXFHG E\ FRQVLGHULQJ WKH
GHVLJQ XOWLPDWH D[LDO ORDG DV DFWLQJ DW D PLQLPXP HFFHQWULFLW\� HPLQ� HTXDO WR ���� WLPHV WKH RYHUDOO
GLPHQVLRQ RI WKH FROXPQ LQ WKH SODQH RI EHQGLQJ FRQVLGHUHG EXW QRW PRUH WKDQ �� PP� :KHUH ELD[LDO 
EHQGLQJ LV FRQVLGHUHG� LW LV RQO\ QHFHVVDU\ WR HQVXUH WKDW WKH HFFHQWULFLW\ H[FHHGV WKH PLQLPXP DERXW RQH 
D[LV DW D WLPH�

����� 'HIOHFWLRQ LQGXFHG PRPHQWV LQ VROLG VOHQGHU FROXPQV

������� 'HVLJQ

,Q JHQHUDO� D FURVV�VHFWLRQ PD\ EH GHVLJQHG E\ WKH PHWKRGV JLYHQ IRU D VKRUW FROXPQ �VHH ������ EXW LQ WKH 
GHVLJQ� DFFRXQW KDV WR EH WDNHQ RI WKH DGGLWLRQDO PRPHQW LQGXFHG LQ WKH FROXPQ E\ LWV GHIOHFWLRQ�

7KH GHIOHFWLRQ RI D UHFWDQJXODU RU FLUFXODU FROXPQ XQGHU XOWLPDWH FRQGLWLRQV PD\ EH WDNHQ WR EH�

,Q WKLV H[SUHVVLRQ D KDV WKH YDOXH REWDLQHG IURP 7DEOH ���� RU� DOWHUQDWLYHO\� IURP HTXDWLRQ �� IURP ZKLFK 
WKH WDEOH LV GHULYHG� ZKHUH . LV D UHGXFWLRQ IDFWRU WKDW FRUUHFWV WKH GHIOHFWLRQ WR DOORZ IRU WKH LQIOXHQFH RI 
D[LDO ORDG� . LV GHULYHG IURP WKH IROORZLQJ HTXDWLRQ�

ZKHUH 1X]   ����IFX$F � ����I\$VF �LQFOXGLQJ DOORZDQFHV� DV DSSURSULDWH IRU P��

7KH DSSURSULDWH YDOXHV RI . PD\ EH IRXQG LWHUDWLYHO\� WDNLQJ DQ LQLWLDO YDOXH RI �� $OWHUQDWLYHO\� LW ZLOO
DOZD\V EH FRQVHUYDWLYH WR DVVXPH WKDW .   ��

7DEOH ���� LV GHULYHG IURP WKH IROORZLQJ HTXDWLRQ�

127( E  LV JHQHUDOO\ WKH VPDOOHU GLPHQVLRQ RI WKH FROXPQ �EXW VHH ������� IRU ELD[LDO EHQGLQJ��

7KH GHIOHFWLRQ LQGXFHV DQ DGGLWLRQDO PRPHQW JLYHQ E\� 

DX  D.K HTXDWLRQ ��

HTXDWLRQ ��

HTXDWLRQ ��

0DGG  1DX HTXDWLRQ ��

.
1X] 1±

1X] 1EDO±
�������������������������� �≤

D
�

����
�������������

OH
E′
�����

�
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������� 'HVLJQ PRPHQWV LQ EUDFHG FROXPQV EHQW DERXW D VLQJOH D[LV

)LJXUH ���� VKRZV WKH GLVWULEXWLRQ RI PRPHQWV DVVXPHG RYHU WKH KHLJKW RI D W\SLFDO EUDFHG FROXPQ� ,W PD\ 
EH DVVXPHG WKDW WKH LQLWLDO PRPHQW DW WKH SRLQW RI PD[LPXP DGGLWLRQDO PRPHQW �L�H� QHDU PLG�KHLJKW RI 
WKH FROXPQ� LV JLYHQ E\�

$VVXPLQJ WKH FROXPQ LV EHQW LQ GRXEOH FXUYDWXUH� 0� VKRXOG EH WDNHQ DV QHJDWLYH DQG 0� SRVLWLYH�

,W ZLOO EH VHHQ IURP )LJXUH ���� WKDW WKH PD[LPXP GHVLJQ PRPHQW IRU WKH FROXPQ ZLOO EH WKH JUHDWHVW RI D� 
WR G��

D� 0��

E� 0L � 0DGG�

F� 0� � 0DGG���

G� HPLQ1�

������� 6OHQGHU FROXPQV EHQW DERXW D VLQJOH D[LV �PDMRU RU PLQRU�

3URYLGHG WKH UDWLR RI WKH OHQJWK RI WKH ORQJHU VLGH WR WKDW RI WKH VKRUWHU VLGH LV OHVV WKDQ WKUHH DQG WKDW� IRU 
FROXPQV EHQW DERXW WKHLU PDMRU D[LV� OH�K GRHV QRW H[FHHG ��� WKH DGGLWLRQDO PRPHQW PD\ EH FDOFXODWHG 
XVLQJ HTXDWLRQV �� WR �� DQG DGGHG WR WKH DSSURSULDWH LQLWLDO PRPHQWV WR REWDLQ WKH WRWDO GHVLJQ PRPHQW�
7KH LQLWLDO PRPHQW 0L LV WKH PD[LPXP PRPHQW DW WKH FULWLFDO VHFWLRQ FDOFXODWHG IRU WKH XOWLPDWH OLPLW
VWDWH�

������� &ROXPQV ZKHUH OH�K H[FHHGV ��� EHQW DERXW WKHLU PDMRU D[LV

,Q WKHVH FDVHV WKH VHFWLRQ VKRXOG EH GHVLJQHG DV ELD[LDOO\ EHQW� ZLWK ]HUR LQLWLDO PRPHQW DERXW WKH PLQRU 
D[LV�

������� &ROXPQV EHQW DERXW WKHLU PDMRU D[LV

:KHUH WKH UDWLR RI WKH ORQJHU WR WKH VKRUWHU VLGH HTXDOV WKUHH RU PRUH� WKH VHFWLRQ VKRXOG EH GHVLJQHG DV
ELD[LDOO\ EHQW ZLWK ]HUR LQLWLDO PRPHQW DERXW WKH PLQRU D[LV�

������� 6OHQGHU FROXPQV EHQW DERXW ERWK D[HV

:KHUH WKH EHQGLQJ LV VLJQLILFDQW DERXW ERWK D[HV� DGGLWLRQDO PRPHQWV DUH FDOFXODWHG IURP HTXDWLRQV ��
WR �� IRU ERWK GLUHFWLRQV RI EHQGLQJ� )RU HDFK GLUHFWLRQ� E   LQ 7DEOH ���� VKRXOG EH WDNHQ DV K� WKH GLPHQVLRQ
RI WKH FROXPQ LQ WKH SODQH RI EHQGLQJ FRQVLGHUHG� 7KHVH DGGLWLRQDO PRPHQWV DUH WKHQ FRPELQHG ZLWK WKH 
DSSURSULDWH LQLWLDO PRPHQWV WR REWDLQ WRWDO GHVLJQ PRPHQWV LQ WKH WZR GLUHFWLRQV� 7KH FULWLFDO VHFWLRQ LV 
WKHQ GHVLJQHG WR ZLWKVWDQG WKH GHVLJQ XOWLPDWH D[LDO ORDG� 1� SOXV WKH WRWDO GHVLJQ PRPHQWV LQ WKH WZR 
GLUHFWLRQV�

������� 8QEUDFHG VWUXFWXUHV

7KH GLVWULEXWLRQ RI PRPHQWV DVVXPHG RYHU WKH KHLJKW RI DQ XQEUDFHG FROXPQ LV LQGLFDWHG LQ )LJXUH ����� 
7KH DGGLWLRQDO PRPHQW UHIHUUHG WR LQ ������� PD\ EH DVVXPHG WR RFFXU DW ZKLFKHYHU HQG RI WKH FROXPQ KDV 
WKH VWLIIHU MRLQW� WKH DGGLWLRQDO PRPHQW DW WKH RWKHU HQG PD\ EH UHGXFHG LQ SURSRUWLRQ WR WKH UDWLR RI WKH 
MRLQW VWLIIQHVVHV DW HLWKHU HQG� 7KH PRPHQW ZLOO DFW LQ D GLUHFWLRQ VXFK WKDW LW LQFUHDVHV WKH DEVROXWH
PDJQLWXGH DW WKH FULWLFDO VHFWLRQ�

0L   ���0� � ���0�  ���0� HTXDWLRQ ��

ZKHUH
0� LV WKH VPDOOHU LQLWLDO HQG PRPHQW GXH WR GHVLJQ XOWLPDWH ORDGV�
0� LV WKH ODUJHU LQLWLDO HQG PRPHQW GXH WR GHVLJQ XOWLPDWH ORDGV�
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������� 'HIOHFWLRQ RI XQEUDFHG FROXPQV

$W DQ\ JLYHQ OHYHO RU VWRUH\ DOO XQEUDFHG FROXPQV VXEMHFW WR ODWHUDO ORDG DUH XVXDOO\ FRQVWUDLQHG WR GHIOHFW 
VLGHZD\V E\ WKH VDPH DPRXQW� ,Q VXFK FDVHV� DQ DYHUDJH XOWLPDWH GHIOHFWLRQ PD\ EH DSSOLHG WR DOO WKH
FROXPQV� 7KLV GHIOHFWLRQ FDQ EH DVVHVVHG IURP WKH IROORZLQJ HTXDWLRQ�

$IWHU WKH FDOFXODWLRQ RI DXDY DQ\ YDOXHV RI DX PRUH WKDQ WZLFH DXDY VKRXOG EH LJQRUHG DQG WKH DYHUDJH
UHFDOFXODWHG� LQ WKLV FDVH Q LQ HTXDWLRQ �� VKRXOG EH UHGXFHG DSSURSULDWHO\�

������� $GGLWLRQDO PRPHQWV RQ PHPEHUV DWWDFKHG WR D VOHQGHU FROXPQ

:KHUH OH�K H[FHHGV �� DQG HLWKHU RQH RU ERWK HQGV RI WKH FROXPQ DUH FRQQHFWHG PRQROLWKLFDOO\ WR RWKHU 
PHPEHUV �H�J� D EDVH� VODEV RU EHDPV� WKHQ WKHVH PHPEHUV FRXOG EH GHVLJQHG WR ZLWKVWDQG WKH DGGLWLRQDO
GHVLJQ PRPHQWV DSSOLHG E\ WKH HQGV RI WKH FROXPQ LQ DGGLWLRQ WR WKRVH FDOFXODWHG XVLQJ QRUPDO DQDO\WLFDO
PHWKRGV� :KHUH WKHUH DUH FROXPQV ERWK DERYH DQG EHORZ D MRLQW� WKH EHDPV RU VODEV VKRXOG EH GHVLJQHG WR 
ZLWKVWDQG WKH VXP RI WKH DGGLWLRQDO GHVLJQ PRPHQWV DW WKH HQGV RI WKH WZR FROXPQV�

HTXDWLRQ ��DXDY

DX
Q

���������� 
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7DEOH ���� ¦ 9DOXHV RI D

)LJXUH ���� ¦ %UDFHG VOHQGHU FROXPQV

OH�E �� �� �� �� �� �� �� �� �� �� ��

D ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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����� 'HVLJQ RI FROXPQ VHFWLRQ IRU 8/6

������� $QDO\VLV RI VHFWLRQV

,Q WKH DQDO\VLV RI D FROXPQ FURVV�VHFWLRQ WR GHWHUPLQH LWV GHVLJQ XOWLPDWH UHVLVWDQFH WR PRPHQW DQG D[LDO 
IRUFH� WKH VDPH DVVXPSWLRQV VKRXOG EH PDGH DV ZKHQ DQDO\VLQJ D EHDP �VHH ���������

������� 'HVLJQ FKDUWV IRU V\PPHWULFDOO\�UHLQIRUFHG FROXPQV

'HVLJQ FKDUWV IRU V\PPHWULFDOO\�UHLQIRUFHG FROXPQV DUH JLYHQ LQ %6 ������� 7KH\ DUH EDVHG RQ )LJXUH ��� 
DQG )LJXUH ��� RI WKLV FRGH DQG WKH DVVXPSWLRQV�� RI ��������

)LJXUH ���� ¦ 8QEUDFHG VOHQGHU FROXPQV

�� %6 ������ XVHV UHLQIRUFHPHQW *UDGH ��� ZKLFK LV FRQVHUYDWLYH�
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6HFWLRQ �

������� 1RPLQDO HFFHQWULFLW\ RI VKRUW FROXPQV UHVLVWLQJ PRPHQWV DQG D[LDO IRUFHV

6KRUW FROXPQV XVXDOO\ QHHG RQO\ WR EH GHVLJQHG IRU WKH PD[LPXP GHVLJQ PRPHQW DERXW WKH RQH FULWLFDO 
D[LV�

:KHUH� GXH WR WKH QDWXUH RI WKH VWUXFWXUH� D FROXPQ FDQQRW EH VXEMHFWHG WR VLJQLILFDQW PRPHQWV� LW PD\ EH 
GHVLJQHG VR WKDW WKH GHVLJQ XOWLPDWH D[LDO ORDG GRHV QRW H[FHHG WKH YDOXH RI 1 JLYHQ E\�

127( 7KLV LQFOXGHV DQ DOORZDQFH IRU P�

������� 6KRUW EUDFHG FROXPQV VXSSRUWLQJ DQ DSSUR[LPDWHO\ V\PPHWULFDO DUUDQJHPHQW RI EHDPV

7KH GHVLJQ XOWLPDWH D[LDO ORDG IRU D VKRUW FROXPQ RI WKLV W\SH PD\ EH FDOFXODWHG XVLQJ WKH IROORZLQJ 
HTXDWLRQ�

ZKHUH

D� WKH EHDPV DUH GHVLJQHG IRU XQLIRUPO\ GLVWULEXWHG LPSRVHG ORDGV� DQG

E� WKH EHDP VSDQV GR QRW GLIIHU E\ PRUH WKDQ �� � RI WKH ORQJHU�
127( 7KLV LQFOXGHV DQ DOORZDQFH IRU P�

������� %LD[LDO EHQGLQJ

:KHQ LW LV QHFHVVDU\ WR FRQVLGHU ELD[LDO EHQGLQJ DQG LQ WKH DEVHQFH RI PRUH ULJRURXV FDOFXODWLRQV LQ 
DFFRUGDQFH ZLWK �������� V\PPHWULFDOO\�UHLQIRUFHG UHFWDQJXODU VHFWLRQV PD\ EH GHVLJQHG WR ZLWKVWDQG DQ 
LQFUHDVHG PRPHQW DERXW RQH D[LV JLYHQ E\ WKH IROORZLQJ HTXDWLRQV� 

������� 6KHDU LQ FROXPQV

7KH GHVLJQ VKHDU VWUHQJWK RI FROXPQV PD\ EH FKHFNHG LQ DFFRUGDQFH ZLWK ��������� )RU UHFWDQJXODU VHFWLRQV 
LQ FRPSUHVVLRQ QR FKHFN LV UHTXLUHG SURYLGHG WKDW 0�1 GRHV QRW H[FHHG ���K DQG Y GRHV QRW H[FHHG WKH
PD[LPXP YDOXH JLYHQ LQ ���������

����� 'HIOHFWLRQ RI FROXPQV

1R FKHFN LV QHFHVVDU\ XQGHU WKH IROORZLQJ FRQGLWLRQV�

D� %UDFHG FROXPQV� :LWKLQ WKH UHFRPPHQGHG OLPLWV RI VOHQGHUQHVV QR VSHFLILF FKHFN LV QHFHVVDU\�

E� 8QEUDFHG FROXPQV� 1R FKHFN LV QRUPDOO\ QHFHVVDU\ LI LQ WKH GLUHFWLRQ DQG DW WKH OHYHO FRQVLGHUHG WKH 
DYHUDJH YDOXH RI OH�K IRU DOO FROXPQV LV QRW PRUH WKDQ ���

F� 6LQJOH�VWRUH\ FRQVWUXFWLRQ� :KHUH QR ILQLVKHV VXVFHSWLEOH WR GDPDJH DV D UHVXOW RI GHIOHFWLRQ DUH 
SUHVHQW� DQ XQEUDFHG FROXPQ ZLWKLQ WKH UHFRPPHQGHG OLPLWV RI VOHQGHUQHVV �VHH �������� PD\ EH 
FRQVLGHUHG WR EH DFFHSWDEOH�

,I FKHFNV DUH QHHGHG� JXLGDQFH RQ DSSURSULDWH OLPLWV LV JLYHQ LQ 6HFWLRQ � RI %6 ������������

1   ���IFX$F � ����$VFI\ HTXDWLRQ ��

1   ����IFX$F � ����$VFI\ HTXDWLRQ ��

D� IRU 0[�K 0\�E � 0[    0[ � HTXDWLRQ ��

E� IRU 0[�K � 0\�E � 0 \   0\ �  HTXDWLRQ ��

ZKHUH
K  DQG E DUH VKRZQ LQ )LJXUH �����

LV WKH FRHIILFLHQW REWDLQHG IURP 7DEOH �����

K′
E′
�����0\

E′
K′
�����0[
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����� &UDFN FRQWURO LQ FROXPQV

&UDFNV GXH WR EHQGLQJ LQ D FROXPQ GHVLJQHG IRU GHVLJQ XOWLPDWH D[LDO ORDG JUHDWHU WKDQ ���IFX$F DUH 
XQOLNHO\ WR RFFXU DQG WKHUHIRUH QR FKHFN LV UHTXLUHG� $ PRUH OLJKWO\�ORDGHG FROXPQ VXEMHFW WR EHQGLQJ 
VKRXOG EH FRQVLGHUHG DV D EHDP IRU WKH SXUSRVH RI FUDFN FRQWURO�

7DEOH ���� ¦ 9DOXHV RI WKH FRHIILFLHQW 

� ��� ��� ��� ��� ��� ���

���� ���� ���� ���� ���� ���� ����

)LJXUH ���� ¦ %LD[LDOO\ EHQW FROXPQ

1
EKIFX
���������������
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��� :DOOV
127( 6HH ����� IRU GHILQLWLRQV VSHFLILF WR ZDOOV�

����� 6\PEROV

)RU WKH SXUSRVHV RI ��� WKH IROORZLQJ V\PEROV DSSO\���

����� 6WUXFWXUDO VWDELOLW\

������� 2YHUDOO VWDELOLW\

7KH HOHPHQWV RI FRQVWUXFWLRQ SURYLGLQJ ODWHUDO VWDELOLW\ WR WKH VWUXFWXUH DV D ZKROH QHHG QRW EH GHVLJQHG WR 
VXSSRUW WKH IRUFHV UHIHUUHG WR LQ ������� LQ DGGLWLRQ WR WKH RWKHU GHVLJQ ORDGV DQG IRUFHV�

������� 2YHUDOO VWDELOLW\ RI PXOWL�VWRUH\ EXLOGLQJV

7KH RYHUDOO VWDELOLW\ RI PXOWL�VWRUH\ EXLOGLQJV VKRXOG QRW� LQ DQ\ GLUHFWLRQ� GHSHQG RQ XQEUDFHG ZDOOV DORQH�

������� )RUFHV LQ ODWHUDO VXSSRUWV
127( 6HH ������� IRU GHILQLWLRQ RI §ODWHUDO VXSSRUW¨�

7KH VXSSRUWV VKRXOG EH DEOH WR WUDQVPLW IRUFHV DVVXPHG HTXDO LQ PDJQLWXGH WR WKH VXP RI WKH IROORZLQJ�
D� WKH VLPSOH VWDWLF UHDFWLRQV WR WKH VXP RI WKH DSSOLHG GHVLJQ XOWLPDWH KRUL]RQWDO IRUFHV DW WKH SRLQW RI 
ODWHUDO VXSSRUW� DQG

E� ��� � RI WKH WRWDO GHVLJQ XOWLPDWH YHUWLFDO ORDG WKDW WKH ZDOO RU FROXPQ LV GHVLJQHG WR FDUU\ DW WKH SRLQW
RI ODWHUDO VXSSRUW�

������� 5HVLVWDQFH WR URWDWLRQ RI ODWHUDO VXSSRUWV

7KLV UHVLVWDQFH VKRXOG RQO\ EH FRQVLGHUHG WR H[LVW�

D� ZKHUH ERWK WKH ODWHUDO VXSSRUW DQG WKH EUDFHG ZDOO DUH FRQFUHWH ZDOOV DGHTXDWHO\ GHWDLOHG WR SURYLGH 
EHQGLQJ UHVWUDLQW� RU

E� ZKHUH SUHFDVW RU LQ�VLWX FRQFUHWH IORRUV �LUUHVSHFWLYH RI WKH GLUHFWLRQ RI VSDQ� KDYH D EHDULQJ RQ DW OHDVW
WZR�WKLUGV RI WKH WKLFNQHVV RI WKH ZDOO� RU ZKHUH WKHUH LV D FRQQHFWLRQ SURYLGLQJ DGHTXDWH EHQGLQJ
UHVWUDLQW�

����� 'HVLJQ IRU UHLQIRUFHG ZDOOV

������� $[LDO IRUFHV

7KH GHVLJQ D[LDO IRUFH LQ D UHLQIRUFHG ZDOO PD\ EH FDOFXODWHG RQ WKH DVVXPSWLRQ WKDW WKH EHDPV DQG VODEV 
WUDQVPLWWLQJ IRUFH LQWR LW DUH VLPSO\ VXSSRUWHG�

�� 7KH §F¨ LQ WKH VXIIL[ GHQRWHV WRWDO YHUWLFDO UHLQIRUFHPHQW DQG LV MXVWLILHG DV DQ H[WHQVLRQ RI LWV XVH LQ ����

$F JURVV DUHD RI FRQFUHWH DW D FURVV�VHFWLRQ�
$VF DUHD RI FRPSUHVVLRQ UHLQIRUFHPHQW� SHU XQLW OHQJWK RI ZDOO���

HD DGGLWLRQDO HFFHQWULFLW\ GXH WR GHIOHFWLRQV�
H[ UHVXOWDQW HFFHQWULFLW\ RI ORDG DW ULJKW DQJOHV WR WKH SODQH RI WKH ZDOO�
H[�� UHVXOWDQW HFFHQWULFLW\ FDOFXODWHG DW WKH WRS RI WKH ZDOO �VHH ���������
H[�� UHVXOWDQW HFFHQWULFLW\ FDOFXODWHG DW WKH ERWWRP RI WKH ZDOO �VHH ���������
IFX FKDUDFWHULVWLF VWUHQJWK RI FRQFUHWH�
I\ FKDUDFWHULVWLF VWUHQJWK RI FRPSUHVVLRQ UHLQIRUFHPHQW�
K WKLFNQHVV RI ZDOO�
OH HIIHFWLYH KHLJKW RI ZDOO�
OR FOHDU KHLJKW RI ZDOO EHWZHHQ ODWHUDO VXSSRUWV�
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������� (IIHFWLYH KHLJKW

��������� *HQHUDO

)RU D UHLQIRUFHG ZDOO WKDW LV FRQVWUXFWHG PRQROLWKLFDOO\ ZLWK WKH DGMDFHQW FRQVWUXFWLRQ� OH VKRXOG EH
DVVHVVHG DV WKRXJK WKH ZDOO ZHUH D FROXPQ VXEMHFW WR EHQGLQJ DW ULJKW DQJOHV WR WKH SODQH RI WKH ZDOO� 
IROORZLQJ WKH SURFHGXUH JLYHQ LQ ��� IRU FROXPQV�

��������� 6LPSO\�VXSSRUWHG FRQVWUXFWLRQ

:KHUH WKH FRQVWUXFWLRQ WUDQVPLWWLQJ ORDG WR D UHLQIRUFHG ZDOO LV� RU LV DVVXPHG WR EH� VLPSO\ VXSSRUWHG� WKH 
HIIHFWLYH KHLJKW VKRXOG EH DVVHVVHG DV IRU D SODLQ ZDOO�

������� 'HVLJQ WUDQVYHUVH PRPHQWV

'HVLJQ WUDQVYHUVH PRPHQWV� ZKHQ GHULYHG IURP EHDPV RU RWKHU FRQVWUXFWLRQ GHVLJQHG WR IUDPH 
PRQROLWKLFDOO\ DW ULJKW DQJOHV LQWR WKH ZDOOV� VKRXOG EH FDOFXODWHG XVLQJ HODVWLF DQDO\VLV� :KHQ FRQVWUXFWLRQ 
LV GHVLJQHG WR EH VLPSO\ VXSSRUWHG E\ WKH ZDOO� WKH HFFHQWULFLW\ PD\ EH DVVHVVHG DV IRU SODLQ ZDOOV �VHH ������ 
DQG WKH UHVXOWDQW PRPHQW FDOFXODWHG� ([FHSW IRU VKRUW EUDFHG ZDOOV ORDGHG DOPRVW V\PPHWULFDOO\� WKH 
HFFHQWULFLW\ LQ WKH GLUHFWLRQ DW ULJKW DQJOHV WR D ZDOO VKRXOG EH WDNHQ DV QRW OHVV WKDQ K���� RU �� PP LI OHVV� 
ZKHUH K LV WKH WKLFNQHVV RI WKH ZDOO�

������� ,Q�SODQH PRPHQWV

'HVLJQ PRPHQWV LQ WKH SODQH RI D VLQJOH ZDOO GXH WR KRUL]RQWDO IRUFHV PD\ EH FDOFXODWHG IURP VWDWLFV DORQH�

:KHQ D KRUL]RQWDO IRUFH LV UHVLWHG E\ VHYHUDO ZDOOV� WKH SURSRUWLRQ DOORFDWHG WR HDFK ZDOO VKRXOG EH LQ
SURSRUWLRQ WR LWV UHODWLYH VWLIIQHVV� :KHQ D VKHDU FRQQHFWLRQ LV DVVXPHG EHWZHHQ YHUWLFDO HGJHV RI DGMDFHQW 
ZDOOV� DQ DSSURSULDWH HODVWLF DQDO\VLV PD\ EH XVHG SURYLGHG WKH VKHDU FRQQHFWLRQ LV GHVLJQHG WR ZLWKVWDQG 
WKH GHVLJQ IRUFHV�

������� $UUDQJHPHQW RI UHLQIRUFHPHQW IRU UHLQIRUFHG ZDOOV LQ WHQVLRQ

,Q DQ\ SDUW RI D UHLQIRUFHG ZDOO ZKHUH WHQVLRQ GHYHORSV XQGHU WKH GHVLJQ XOWLPDWH ORDGV� WKH UHLQIRUFHPHQW 
VKRXOG EH DUUDQJHG LQ WZR OD\HUV DQG HDFK OD\HU VKRXOG EH LQ DFFRUGDQFH ZLWK WKH EDU VSDFLQJ UXOHV JLYHQ 
LQ ��������

������� 6WRFN\ UHLQIRUFHG ZDOOV

��������� 6WRFN\ EUDFHG UHLQIRUFHG ZDOOV VXSSRUWLQJ DSSUR[LPDWHO\ V\PPHWULFDO DUUDQJHPHQWV RI VODEV

$ ZDOO RI WKLV W\SH PD\ EH GHVLJQHG LQ VXFK D ZD\ WKDW�

127( $OORZDQFH IRU P LV LQFOXGHG LQ WKLV HTXDWLRQ�

��������� :DOOV UHVLVWLQJ WUDQVYHUVH PRPHQWV DQG XQLIRUPO\ GLVWULEXWHG D[LDO IRUFHV

:KHQ WKH RQO\ HFFHQWULFLW\ RI IRUFH GHULYHV IURP WKH WUDQVYHUVH PRPHQWV� WKH GHVLJQ D[LDO ORDG PD\ EH
DVVXPHG WR EH GLVWULEXWHG XQLIRUPO\ DORQJ WKH OHQJWK RI WKH ZDOO� 7KH FURVV�VHFWLRQ RI WKH ZDOO VKRXOG EH 
GHVLJQHG WR UHVLVW WKH DSSURSULDWH GHVLJQ XOWLPDWH D[LDO ORDG DQG WUDQVYHUVH PRPHQW� 7KH DVVXPSWLRQV 
PDGH LQ WKH DQDO\VLV RI EHDP VHFWLRQV DSSO\ �VHH ���������

��������� :DOOV UHVLVWLQJ LQ�SODQH PRPHQWV DQG D[LDO IRUFHV

7KH FURVV�VHFWLRQ RI WKH ZDOO VKRXOG EH GHVLJQHG WR UHVLVW WKH DSSURSULDWH GHVLJQ XOWLPDWH D[LDO ORDG DQG
LQ�SODQH PRPHQWV�

QZ  ����IFX$F � ����$VFI\ HTXDWLRQ ��

ZKHUH
QZ LV WKH WRWDO GHVLJQ D[LDO ORDG RQ WKH ZDOO GXH WR GHVLJQ XOWLPDWH ORDGV� SURYLGHG WKH VODEV DUH 

GHVLJQHG IRU D XQLIRUPO\ GLVWULEXWHG LPSRVHG ORDG DQG WKH VSDQV RQ HLWKHU VLGH RI WKH ZDOO GR QRW
GLIIHU E\ PRUH WKDQ �� ��
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��������� :DOOV ZLWK D[LDO IRUFHV DQG VLJQLILFDQW WUDQVYHUVH DQG LQ�SODQH PRPHQWV

7KH HIIHFWV VKRXOG EH DVVHVVHG LQ WKUHH VWDJHV DV IROORZV�

D� ,Q�SODQH� &RQVLGHULQJ RQO\ D[LDO IRUFHV DQG LQ�SODQH PRPHQWV� WKH GLVWULEXWLRQ RI IRUFH DORQJ WKH ZDOO
LV FDOFXODWHG E\ HODVWLF DQDO\VLV� DVVXPLQJ QR WHQVLRQ LQ WKH FRQFUHWH �VHH ���������

E� 7UDQVYHUVH� 7KH WUDQVYHUVH PRPHQWV DUH FDOFXODWHG �VHH ���������

F� &RPELQHG� $W YDULRXV SRLQWV DORQJ WKH ZDOO� HIIHFWV D� DQG E� DUH FRPELQHG DQG FKHFNHG XVLQJ WKH 
DVVXPSWLRQV RI ��������

������� 6OHQGHU UHLQIRUFHG ZDOOV

��������� 'HVLJQ SURFHGXUH

7KH HIIHFWV VKRXOG EH DVVHVVHG LQ VWDJHV DV IROORZV�

D� ,Q�SODQH� &RQVLGHULQJ RQO\ D[LDO IRUFHV DQG LQ�SODQH PRPHQWV WKH GLVWULEXWLRQ RI IRUFH DORQJ WKH ZDOO 
LV FDOFXODWHG E\ HODVWLF DQDO\VLV� DVVXPLQJ QR WHQVLRQ LQ WKH FRQFUHWH �VHH ���������

E� 7UDQVYHUVH� 7KH WUDQVYHUVH PRPHQWV DUH FDOFXODWHG �VHH ������� DQG �����������

F� &RPELQHG� (IIHFWV D� DQG E� DUH FRPELQHG DQG HDFK XQLW OHQJWK LV FRQVLGHUHG DV D VOHQGHU FROXPQ DQG 
GHVLJQHG DV VXFK LQ DFFRUGDQFH ZLWK ������

��������� /LPLWV RI VOHQGHUQHVV

7KH VOHQGHUQHVV UDWLR OH�K VKRXOG QRW H[FHHG WKDW JLYHQ LQ 7DEOH ���� IRU WKH UHLQIRUFHPHQW SURYLGHG�

7DEOH ���� ¦ 0D[LPXP VOHQGHUQHVV UDWLRV IRU UHLQIRUFHG ZDOOV

��������� 7UDQVYHUVH PRPHQWV

,Q VXFK ZDOOV VLJQLILFDQW PRPHQWV DGGLWLRQDO WR WKRVH PHQWLRQHG LQ ������� PD\ EH LQGXFHG E\ ODWHUDO
GHIOHFWLRQ XQGHU ORDG� $SSURSULDWH DOORZDQFH IRU WKLV LV PDGH E\ FRQVLGHULQJ VXFK ZDOOV DV VOHQGHU FROXPQV
EHQW DERXW WKH PLQRU D[LV �VHH ��������� H[FHSW WKDW ZKHUH D ZDOO LV UHLQIRUFHG ZLWK RQO\ RQH FHQWUDO OD\HU 
RI UHLQIRUFHPHQW WKH DGGLWLRQDO PRPHQWV VKRXOG EH GRXEOHG�

������� 'HIOHFWLRQ

��������� *HQHUDO

7KH GHIOHFWLRQ VKRXOG EH ZLWKLQ DFFHSWDEOH OLPLWV LI WKH SUHFHGLQJ UHFRPPHQGDWLRQV DUH IROORZHG�

��������� 5HLQIRUFHG VKHDU ZDOOV

7KH GHIOHFWLRQ RI UHLQIRUFHG VKHDU ZDOOV VKRXOG EH ZLWKLQ DFFHSWDEOH OLPLWV LI WKH WRWDO KHLJKW GRHV QRW 
H[FHHG �� WLPHV WKH OHQJWK�

����� 'HVLJQ RI SODLQ ZDOOV

������� $[LDO IRUFHV

7KH GHVLJQ XOWLPDWH D[LDO IRUFH LQ D SODLQ ZDOO PD\ EH FDOFXODWHG RQ WKH DVVXPSWLRQ WKDW WKH EHDPV DQG
VODEV WUDQVPLWWLQJ IRUFHV LQWR LW DUH VLPSO\ VXSSRUWHG�

������� (IIHFWLYH KHLJKW RI XQEUDFHG SODLQ FRQFUHWH ZDOOV

7KH HIIHFWLYH KHLJKW RI XQEUDFHG SODLQ FRQFUHWH ZDOOV LV JLYHQ DV IROORZV�

D� ZDOO VXSSRUWLQJ DW LWV WRS D URRI RU IORRU VODE VSDQQLQJ DW ULJKW DQJOHV� OH   ���OR�

E� RWKHU ZDOOV OH   �OR�
127( )RU JDEOH ZDOOV WR SLWFKHG URRIV� OR PD\ EH PHDVXUHG PLG�ZD\V EHWZHHQ HDYHV DQG ULGJH�

:DOO FRQGLWLRQ 5HLQIRUFHPHQW 0D[LPXP YDOXH RI OH�K

%UDFHG $V JLYHQ LQ ������ EXW � � � ��
%UDFHG $V JLYHQ LQ ������ EXW  � � ��
8QEUDFHG $V JLYHQ LQ ������ ��

© BSI 2007



%6 �����������

��

6HFWLRQ �

������� (IIHFWLYH KHLJKW RI EUDFHG SODLQ ZDOOV

7KH HIIHFWLYH KHLJKW RI EUDFHG SODLQ ZDOOV LV JLYHQ DV IROORZV�

D� ZKHUH DQ\ ODWHUDO VXSSRUW UHVLVWV ERWK URWDWLRQ DQG ODWHUDO PRYHPHQW� OH HTXDOV WKUHH�TXDUWHUV RI WKH 
FOHDU GLVWDQFH�� EHWZHHQ ODWHUDO VXSSRUWV RU WZLFH WKH GLVWDQFH EHWZHHQ D VXSSRUW DQG D IUHH HGJH DV 
DSSURSULDWH�

E� ZKHUH DQ\ ODWHUDO VXSSRUW UHVLVWV RQO\ ODWHUDO PRYHPHQW� OH HTXDOV WKH GLVWDQFH EHWZHHQ FHQWUHV RI
VXSSRUW� RU WZR DQG D KDOI WLPHV WKH GLVWDQFH EHWZHHQ D VXSSRUW DQG D IUHH HGJH� DV DSSURSULDWH�

������� /LPLWV RI VOHQGHUQHVV

7KH VOHQGHUQHVV UDWLR OH�K VKRXOG QRW H[FHHG �� ZKHWKHU WKH ZDOO LV EUDFHG RU XQEUDFHG�

������� 0LQLPXP WUDQVYHUVH HFFHQWULFLW\ RI IRUFHV

:KDWHYHU WKH DUUDQJHPHQWV RI YHUWLFDO RU KRUL]RQWDO IRUFHV� WKH UHVXOWDQW IRUFH LQ HYHU\ SODLQ ZDOO VKRXOG
EH DVVXPHG WR KDYH D WUDQVYHUVH HFFHQWULFLW\ RI QRW OHVV WKDQ K��� RU �� PP� ,Q WKH FDVH RI D VOHQGHU ZDOO
IXUWKHU HFFHQWULFLW\ FDQ DULVH DV D UHVXOW RI GHIOHFWLRQ XQGHU ORDG� 3URFHGXUHV DOORZLQJ IRU WKLV DUH JLYHQ 
LQ �������� DQG ���������

������� ,Q�SODQH HFFHQWULFLW\ GXH WR IRUFHV RQ D VLQJOH ZDOO

,Q�SODQH HFFHQWULFLW\ GXH WR IRUFHV RQ D VLQJOH ZDOO PD\ EH FDOFXODWHG E\ VWDWLFV DORQH�

������� ,Q�SODQH HFFHQWULFLW\ GXH WR KRUL]RQWDO IRUFHV RQ WZR RU PRUH SDUDOOHO ZDOOV

:KHUH D KRUL]RQWDO IRUFH LV UHVLVWHG E\ VHYHUDO ZDOOV� LW VKRXOG EH DVVXPHG WR EH VKDUHG EHWZHHQ WKH ZDOOV
LQ SURSRUWLRQ WR WKHLU UHODWLYH VWLIIQHVVHV SURYLGHG WKH UHVXOWDQW HFFHQWULFLW\ LQ DQ\ LQGLYLGXDO ZDOO LV QRW 
JUHDWHU WKDQ RQH�WKLUG RI WKH OHQJWK RI WKH ZDOO� :KHUH WKH HFFHQWULFLW\ LQ DQ\ ZDOO LV IRXQG WR EH JUHDWHU 
WKDQ WKLV� WKH ZDOOªV VWLIIQHVV VKRXOG EH FRQVLGHUHG DV ]HUR DQG DQ DGMXVWPHQW PDGH WR WKH IRUFHV DVVXPHG 
FDUULHG E\ WKH UHPDLQGHU�

������� 3DQHOV ZLWK VKHDU FRQQHFWLRQV

:KHUH� LQ D ZDOO� D VKHDU FRQQHFWLRQ LV DVVXPHG EHWZHHQ YHUWLFDO HGJHV RI DGMDFHQW SDQHOV� DQ DSSURSULDWH 
HODVWLF DQDO\VLV PD\ EH PDGH SURYLGHG WKH VKHDU FRQQHFWLRQ LV GHVLJQHG WR UHVLVW WKH GHVLJQ XOWLPDWH IRUFHV�

������� (FFHQWULFLW\ RI ORDGV IURP FRQFUHWH IORRU RU URRI

7KH GHVLJQ ORDGV PD\ EH DVVXPHG WR DFW DW RQH�WKLUG WKH GHSWK RI WKH EHDULQJ DUHD IURP WKH ORDGHG IDFH�
:KHUH WKHUH LV DQ LQ�VLWX FRQFUHWH IORRU RQ HLWKHU VLGH RI WKH ZDOO� WKH FRPPRQ EHDULQJ DUHD PD\ EH DVVXPHG
WR EH VKDUHG HTXDOO\ RQ HDFK IORRU�

�������� 2WKHU HFFHQWULFLW\�DSSOLHG ORDGV

,W VKRXOG EH QRWHG WKDW ORDGV PD\ EH DSSOLHG WR ZDOOV DW HFFHQWULFLWLHV JUHDWHU WKDQ KDOI WKH WKLFNQHVV RI WKH 
ZDOO WKURXJK VSHFLDO ILWWLQJV �H�J� MRLVW KDQJHUV��

�������� ,Q�SODQH DQG WUDQVYHUVH HFFHQWULFLW\ RI UHVXOWDQW IRUFH RQ DQ XQEUDFHG ZDOO

$W DQ\ OHYHO IXOO DOORZDQFH VKRXOG EH PDGH IRU WKH HFFHQWULFLW\ RI DOO YHUWLFDO ORDGV DQG WKH RYHUWXUQLQJ 
PRPHQWV SURGXFHG E\ DQ\ ODWHUDO IRUFHV DERYH WKDW OHYHO�

�������� 7UDQVYHUVH HFFHQWULFLW\ RI UHVXOWDQW IRUFH RQ D EUDFHG ZDOO

$W DQ\ OHYHO WKH WUDQVYHUVH HFFHQWULFLW\ ZLWK UHVSHFW WR WKH ZDOOªV D[LDO SODQH PD\ EH FDOFXODWHG RQ WKH 
DVVXPSWLRQ WKDW LPPHGLDWHO\ DERYH D ODWHUDO VXSSRUW WKH UHVXOWDQW HFFHQWULFLW\ RI DOO WKH YHUWLFDO ORDGV 
DERYH WKDW OHYHO LV ]HUR�

�������� &RQFHQWUDWHG ORDGV

:KHQ WKHVH DUH SXUHO\ ORFDO �DV DW EHDP EHDULQJV RU FROXPQ EDVHV� WKHVH PD\ EH DVVXPHG WR EH LPPHGLDWHO\ 
GLVSHUVHG SURYLGHG WKH ORFDO GHVLJQ VWUHVV XQGHU WKH ORDG GRHV QRW H[FHHG ���IFX IRU FRQFUHWH VWUHQJWK 
FODVV ����� RU DERYH� RU ���IFX IRU ORZHU�VWUHQJWK FRQFUHWH�

�� 7KLV GLVWDQFH LV PHDVXUHG YHUWLFDOO\ LI WKH ODWHUDO VXSSRUWV DUH KRUL]RQWDO �H�J� IORRUV� RU KRUL]RQWDOO\ LI WKH ODWHUDO VXSSRUWV DUH 
YHUWLFDO �H�J� RWKHU ZDOOV��
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�������� &DOFXODWLRQ RI GHVLJQ ORDG SHU XQLW OHQJWK

'HVLJQ ORDG SHU XQLW OHQJWK VKRXOG EH DVVHVVHG RQ WKH EDVLV RI D OLQHDU GLVWULEXWLRQ RI ORDG DORQJ WKH OHQJWK 
RI WKH ZDOO� ZLWK QR DOORZDQFH IRU DQ\ WHQVLOH VWUHQJWK�

�������� 0D[LPXP XQLW D[LDO ORDGV IRU VWRFN\ EUDFHG SODLQ ZDOOV

7KH PD[LPXP GHVLJQ XOWLPDWH D[LDO ORDG SHU XQLW OHQJWK RI ZDOO GXH WR XOWLPDWH ORDGV� QZ� VKRXOG VDWLVI\ 
WKH IROORZLQJ�

�������� 0D[LPXP GHVLJQ XOWLPDWH D[LDO ORDG IRU VOHQGHU EUDFHG SODLQ ZDOOV

7KH PD[LPXP GHVLJQ XOWLPDWH D[LDO ORDG QZ VKRXOG VDWLVI\ HTXDWLRQ �� DQG WKH IROORZLQJ�

�������� 0D[LPXP XQLW D[LDO ORDG IRU XQEUDFHG SODLQ ZDOOV

7KH PD[LPXP XQLW D[LDO ORDG IRU XQEUDFHG SODLQ ZDOOV VKRXOG VDWLVI\ WKH IROORZLQJ�

�������� 6KHDU VWUHQJWK

7KH GHVLJQ VKHDU UHVLVWDQFH RI SODLQ ZDOOV QHHG QRW EH FKHFNHG LI RQH RI WKH IROORZLQJ FRQGLWLRQV LV VDWLVILHG�

D� KRUL]RQWDO GHVLJQ VKHDU IRUFH LV OHVV WKDQ RQH�TXDUWHU RI GHVLJQ YHUWLFDO ORDG� RU

E� KRUL]RQWDO GHVLJQ VKHDU IRUFH LV OHVV WKDQ WKDW UHTXLUHG WR SURGXFH DQ DYHUDJH GHVLJQ VKHDU VWUHVV 
RI ���� 1�PP� RYHU WKH ZKROH ZDOO FURVV�VHFWLRQ�

127( )RU FRQFUHWH RI VWUHQJWK FODVVHV ORZHU WKDQ ����� DQG OLJKWZHLJKW DJJUHJDWH FRQFUHWH� WKH ILJXUH RI ���� 1�PP� VKRXOG EH 
XVHG LQVWHDG RI ���� 1�PP��

�������� &UDFNLQJ RI FRQFUHWH

5HLQIRUFHPHQW PD\ EH QHHGHG LQ ZDOOV WR FRQWURO FUDFNLQJ GXH WR IOH[XUH RU WKHUPDO DQG K\GUDWLRQ 
VKULQNDJH� *XLGDQFH LV JLYHQ LQ ��������� ��������� �������� WR ��������� :KHUHYHU SURYLGHG� WKH TXDQWLW\ RI
UHLQIRUFHPHQW VKRXOG EH LQ HDFK GLUHFWLRQ DW OHDVW�

�������� §$QWLFUDFN¨ UHLQIRUFHPHQW LQ H[WHUQDO SODLQ ZDOOV

,I QHFHVVDU\ LQ ZDOOV �RI RWKHU WKDQ QR�ILQHV FRQFUHWH� H[FHHGLQJ � P LQ OHQJWK DQG H[SRVHG WR WKH ZHDWKHU� 
UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ ERWK KRUL]RQWDO DQG YHUWLFDO GLUHFWLRQV� ,W VKRXOG FRQVLVW RI VPDOO
GLDPHWHU EDUV� UHODWLYHO\ FORVHO\ VSDFHG� ZLWK DGHTXDWH FRYHU QHDU WKH H[SRVHG VXUIDFH�

QZ  ����K ¥ �H[�IFX HTXDWLRQ ��

ZKHUH
H[ LV WKH UHVXOWDQW HFFHQWULFLW\ RI ORDG DW ULJKW DQJOHV WR WKH SODQH RI WKH ZDOO �ZLWK PLQLPXP 

YDOXH K�����

QZ  ����K ¥ ���H[ ¥ �HD�IFX HTXDWLRQ ��

ZKHUH
H[ LV DV GHILQHG LQ ���������
HD LV WKH DGGLWLRQDO HFFHQWULFLW\ GXH WR GHIOHFWLRQV ZKLFK PD\ EH WDNHQ DV OH

��� ���K ZKHUH OH LV WKH
HIIHFWLYH KHLJKW RI WKH ZDOO�

D� QZ  ����K ¥ �H[���IFX HTXDWLRQ ��
E� QZ  ���^K ¥ ��H[�� � HD�`IFX HTXDWLRQ ��

ZKHUH
HD LV GHILQHG LQ ���������

D� IRU JUDGH ���� ���� � RI WKH FRQFUHWH FURVV�VHFWLRQDO DUHD�
E� IRU JUDGH ���� ���� � RI WKH FRQFUHWH FURVV�VHFWLRQDO DUHD�
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�������� §$QWLFUDFN¨ UHLQIRUFHPHQW LQ LQWHUQDO SODLQ ZDOOV

,W PD\ EH VXIILFLHQW WR SURYLGH UHLQIRUFHPHQW RQO\ DW WKDW SDUW RI WKH ZDOO ZKHUH MXQFWLRQV ZLWK IORRUV DQG 
EHDPV RFFXU� :KHQ SURYLGHG LW VKRXOG EH GLVSHUVHG KDOI QHDU HDFK IDFH�

�������� 5HLQIRUFHPHQW DURXQG RSHQLQJV LQ SODLQ ZDOOV

1RPLQDO UHLQIRUFHPHQW VKRXOG EH FRQVLGHUHG�

�������� 5HLQIRUFHPHQW RI SODLQ ZDOOV IRU IOH[XUH

,I� DW DQ\ OHYHO� D OHQJWK RI ZDOO JUHDWHU WKDQ RQH�WHQWK RI WKH WRWDO OHQJWK LV VXEMHFWHG WR WHQVLOH VWUHVV� 
UHVXOWLQJ IURP LQ�SODQH HFFHQWULFLW\ RI WKH UHVXOWDQW IRUFH� YHUWLFDO UHLQIRUFHPHQW WR GLVWULEXWH SRWHQWLDO 
FUDFNLQJ PD\ EH QHFHVVDU\� ,W QHHGV WR EH SURYLGHG RQO\ LQ WKH DUHD RI ZDOO IRXQG WR EH LQ WHQVLRQ XQGHU 
GHVLJQ VHUYLFH ORDGV� ,W VKRXOG EH DUUDQJHG LQ WZR OD\HUV DQG FRQIRUP WR WKH VSDFLQJ UXOHV JLYHQ LQ ��������

�������� 'HIOHFWLRQ RI SODLQ FRQFUHWH ZDOOV

���������� *HQHUDO

7KH GHIOHFWLRQ RI SODLQ FRQFUHWH ZDOOV VKRXOG EH ZLWKLQ DFFHSWDEOH OLPLWV LI WKH SUHFHGLQJ UHFRPPHQGDWLRQV 
RI WKLV FODXVH DUH IROORZHG�

���������� 6KHDU ZDOOV

7KH GHIOHFWLRQ RI SODLQ FRQFUHWH VKHDU ZDOOV VKRXOG EH ZLWKLQ DFFHSWDEOH OLPLWV LI WKH WRWDO KHLJKW GRHV QRW
H[FHHG WHQ WLPHV WKH OHQJWK RI WKH ZDOO�

���� 6WDLUFDVHV

������ *HQHUDO
127( )RU WKH SXUSRVHV RI WKLV VXE�FODXVH� D VWDLUFDVH PD\ EH WDNHQ WR LQFOXGH D VHFWLRQ RI ODQGLQJ VSDQQLQJ LQ WKH VDPH GLUHFWLRQ 
DQG FRQWLQXRXV ZLWK WKH VWDLU IOLJKW�

�������� /RDGLQJ

6WDLUFDVHV VKRXOG EH GHVLJQHG WR VXSSRUW WKH GHVLJQ XOWLPDWH ORDGV DFFRUGLQJ WR WKH ORDG FRPELQDWLRQV 
LQ ����������

�������� 'LVWULEXWLRQ RI ORDGLQJ

,Q JHQHUDO� WKH GHVLJQ XOWLPDWH ORDG VKRXOG EH DVVXPHG WR EH XQLIRUPO\ GLVWULEXWHG RYHU WKH SODQ DUHD RI D
VWDLUFDVH� :KHQ� KRZHYHU� VWDLUFDVHV VXUURXQGLQJ RSHQ ZHOOV LQFOXGH WZR VSDQV WKDW LQWHUVHFW DW ULJKW 
DQJOHV� WKH ORDG RQ WKH DUHDV FRPPRQ WR ERWK VSDQV PD\ EH DVVXPHG WR EH GLYLGHG HTXDOO\ EHWZHHQ WKH WZR 
VSDQV�

:KHQ VWDLUFDVHV RU ODQGLQJV WKDW VSDQ LQ WKH GLUHFWLRQ RI WKH IOLJKW DUH EXLOW DW OHDVW ��� PP LQWR ZDOOV 
DORQJ SDUW RU DOO RI WKHLU OHQJWK� D ��� PP VWULS DGMDFHQW WR WKH ZDOO PD\ EH GHGXFWHG IURP WKH ORDGHG DUHD�

�������� (IIHFWLYH VSDQ RI PRQROLWKLF VWDLUFDVHV ZLWKRXW VWULQJHU EHDPV

:KHQ WKH VWDLUFDVH LV EXLOW PRQROLWKLFDOO\ DW LWV HQGV LQWR VWUXFWXUDO PHPEHUV VSDQQLQJ DW ULJKW DQJOHV WR 
LWV VSDQ� WKH HIIHFWLYH VSDQ VKRXOG EH DV JLYHQ LQ HTXDWLRQ ���

�������� (IIHFWLYH VSDQ RI VLPSO\�VXSSRUWHG VWDLUFDVHV ZLWKRXW VWULQJHU EHDPV

7KH HIIHFWLYH VSDQ RI VLPSO\�VXSSRUWHG VWDLUFDVHV ZLWKRXW VWULQJHU EHDPV VKRXOG EH WDNHQ DV WKH KRUL]RQWDO
GLVWDQFH EHWZHHQ WKH FHQWUH�OLQHV RI WKH VXSSRUWV RU WKH FOHDU GLVWDQFH EHWZHHQ WKH IDFHV RI VXSSRUWV SOXV 
WKH HIIHFWLYH GHSWK� ZKLFKHYHU LV WKH OHVVHU�

HIIHFWLYH VSDQ   OD � ����OE�� � OE��� HTXDWLRQ ��

ZKHUH
OD LV WKH FOHDU KRUL]RQWDO GLVWDQFH EHWZHHQ WKH VXSSRUWLQJ PHPEHUV�
OE�� LV WKH EUHDGWK RI WKH VXSSRUWLQJ PHPEHU DW RQH HQG RU ��� P� ZKLFKHYHU LV WKH OHVVHU�
OE�� LV WKH EUHDGWK RI WKH VXSSRUWLQJ PHPEHU DW WKH RWKHU RU HQG ��� P� ZKLFKHYHU LV WKH OHVVHU�
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�������� 'HSWK RI VHFWLRQ

7KH GHSWK RI WKH VHFWLRQ VKRXOG EH WDNHQ DV WKH PLQLPXP WKLFNQHVV SHUSHQGLFXODU WR WKH VRIILW RI WKH 
VWDLUFDVH�

������ 'HVLJQ RI VWDLUFDVHV

�������� 6WUHQJWK� GHIOHFWLRQ DQG FUDFN FRQWURO

7KH UHFRPPHQGDWLRQV IRU EHDPV DQG VODEV JLYHQ LQ ��� DQG ��� DSSO\ H[FHSW IRU WKH VSDQ�GHSWK UDWLR RI D
VWDLUFDVH ZLWKRXW VWULQJHU EHDPV ZKHUH �������� DSSOLHV�

�������� 3HUPLVVLEOH VSDQ�HIIHFWLYH GHSWK UDWLR IRU VWDLUFDVHV ZLWKRXW VWULQJHU EHDPV

3URYLGHG WKH VWDLU IOLJKW RFFXSLHV DW OHDVW �� � RI WKH VSDQ� WKH UDWLR FDOFXODWHG LQ DFFRUGDQFH ZLWK �������
PD\ EH LQFUHDVHG E\ �� ��

���� %DVHV

������ 6\PEROV

)RU WKH SXUSRVHV RI ���� WKH IROORZLQJ V\PEROV DSSO\�

������ $VVXPSWLRQV LQ WKH GHVLJQ RI SDG IRRWLQJV DQG SLOH FDSV

�������� *HQHUDO

([FHSW ZKHUH WKH UHDFWLRQV WR WKH DSSOLHG ORDGV DQG PRPHQWV DUH GHULYHG E\ PRUH DFFXUDWH PHWKRGV� 
H�J� DQ HODVWLF DQDO\VLV RI D SLOH JURXS RU WKH DSSOLFDWLRQ RI HVWDEOLVKHG SULQFLSOHV RI VRLO PHFKDQLFV� WKH 
IROORZLQJ DVVXPSWLRQV VKRXOG EH PDGH�

D� :KHQ D EDVH RU D SLOH FDS LV D[LDOO\ ORDGHG� WKH UHDFWLRQV WR GHVLJQ XOWLPDWH ORDGV PD\ EH DVVXPHG WR
EH XQLIRUPO\ GLVWULEXWHG �L�H� ORDG SHU XQLW DUHD RU SHU SLOH��

E� :KHQ D EDVH RU D SLOH FDS LV HFFHQWULFDOO\ ORDGHG� WKH UHDFWLRQV PD\ EH DVVXPHG WR YDU\ OLQHDUO\ DFURVV
WKH EDVH RU DFURVV WKH SLOH V\VWHP�

�������� &ULWLFDO VHFWLRQ LQ GHVLJQ RI DQ LVRODWHG SDG IRRWLQJ

7KH FULWLFDO VHFWLRQ LQ GHVLJQ RI DQ LVRODWHG SDG IRRWLQJ PD\ EH WDNHQ DV WKDW DW WKH IDFH RI WKH FROXPQ RU 
ZDOO VXSSRUWHG�

�������� 3RFNHWV IRU SUHFDVW PHPEHUV

$FFRXQW VKRXOG EH WDNHQ RI SRFNHWV IRU SUHFDVW PHPEHUV LQ FDOFXODWLQJ VHFWLRQ UHVLVWDQFHV� XQOHVV JURXWHG 
XS ZLWK D FHPHQW PRUWDU QRW ZHDNHU WKDQ WKH FRQFUHWH LQ WKH EDVH�

$% WRWDO FURVV�VHFWLRQDO DUHD RI UHLQIRUFHPHQW SDUDOOHO WR WKH VKRUWHU VLGH RI D VODE�
DY GLVWDQFH IURP WKH IDFH RI D FROXPQ WR WKH FULWLFDO VKHDU VHFWLRQ�
F FROXPQ ZLGWK�
F[ KRUL]RQWDO GLPHQVLRQ RI D FROXPQ� SDUDOOHO WR O[�
F\ KRUL]RQWDO GLPHQVLRQ RI D FROXPQ� SDUDOOHO WR O\�
G HIIHFWLYH GHSWK RI D SDG IRRWLQJ RU SLOH FDS�
K WKLFNQHVV RI SDG IRRWLQJ RU SLOH FDS�
OF KDOI WKH VSDFLQJ EHWZHHQ FROXPQ FHQWUHV �LI PRUH WKDQ RQH� RU WKH GLVWDQFH WR WKH HGJH RI WKH SDG 

�ZKLFKHYHU LV WKH JUHDWHU��
O[ OHQJWK RI WKH ORQJHU VLGH RI D EDVH�
O\ OHQJWK RI WKH VKRUWHU VLGH RI D EDVH�
Y GHVLJQ VKHDU VWUHVV DW D VHFWLRQ�
YF GHVLJQ FRQFUHWH VKHDU VWUHVV �VHH 7DEOH �����

GLDPHWHU RI D FLUFXODU SLOH RU RI D FLUFOH LQVFULEHG LQ WKH SODQ IRUP RI D SLOH RI RWKHU VKDSH�

© BSI 2007



%6 �����������

��

6HFWLRQ �

������ 'HVLJQ RI SDG IRRWLQJV

�������� 'HVLJQ PRPHQW RQ D YHUWLFDO VHFWLRQ WDNHQ FRPSOHWHO\ DFURVV D SDG IRRWLQJ

7KH GHVLJQ PRPHQW RQ D YHUWLFDO VHFWLRQ WDNHQ FRPSOHWHO\ DFURVV D SDG IRRWLQJ VKRXOG EH WDNHQ DV WKDW GXH 
WR DOO H[WHUQDO GHVLJQ XOWLPDWH ORDGV DQG UHDFWLRQV RQ RQH VLGH RI WKDW VHFWLRQ� 1R UHGLVWULEXWLRQ RI PRPHQWV 
VKRXOG EH PDGH�

�������� 'LVWULEXWLRQ RI UHLQIRUFHPHQW

)RU WKH SXUSRVHV RI WKLV VXE�FODXVH WKH UHLQIRUFHPHQW FRQVLGHUHG LV WKDW DW ULJKW DQJOHV WR WKH VHFWLRQ� 
:KHUH OF H[FHHGV ��F�� � �G���� WZR�WKLUGV RI WKH UHTXLUHG UHLQIRUFHPHQW VKRXOG EH FRQFHQWUDWHG ZLWKLQ D 
]RQH IURP WKH FHQWUH�OLQH RI WKH FROXPQ WR D GLVWDQFH ���G IURP WKH IDFH RI WKH FROXPQ� RWKHUZLVH WKH 
UHLQIRUFHPHQW VKRXOG EH XQLIRUPO\ GLVWULEXWHG RYHU OF�

�������� 'HVLJQ VKHDU

7KH GHVLJQ VKHDU LV WKH DOJHEUDLF VXP RI DOO GHVLJQ XOWLPDWH YHUWLFDO ORDGV DFWLQJ RQ RQH VLGH RI RU RXWVLGH 
WKH SHULSKHU\ RI WKH FULWLFDO VHFWLRQ �VHH ����� DQG �������

�������� 'HVLJQ VKHDU VWUHQJWK QHDU FRQFHQWUDWHG ORDGV

'HVLJQ VKHDU VWUHQJWK QHDU FRQFHQWUDWHG ORDGV LV JRYHUQHG E\ WKH PRUH VHYHUH RI WKH IROORZLQJ WZR
FRQGLWLRQV�

D� 6KHDU DORQJ D YHUWLFDO VHFWLRQ H[WHQGLQJ DFURVV WKH IXOO ZLGWK RI D EDVH� 6HH ������� DQG ������� �ZKLFK
GHDO ZLWK WKH GHVLJQ VKHDU UHVLVWDQFH RI VODEV��

E� 3XQFKLQJ VKHDU DURXQG WKH ORDGHG DUHD� 8VH ����� H[FHSW WKDW QR VKHDU UHLQIRUFHPHQW LV QHHGHG 
ZKHQ Y � YF�

������ 'HVLJQ RI SLOH FDSV

�������� *HQHUDO

3LOH FDSV DUH GHVLJQHG HLWKHU E\ EHQGLQJ WKHRU\ RU E\ WUXVV DQDORJ\� LI WKH ODWWHU LV XVHG WKH WUXVV VKRXOG 
EH RI WULDQJXODWHG IRUP� ZLWK D QRGH DW WKH FHQWUH RI ORDGHG DUHD� 7KH ORZHU QRGHV RI WKH WUXVV OLH DW WKH
LQWHUVHFWLRQV RI WKH FHQWUH�OLQHV RI WKH SLOHV ZLWK WKH WHQVLOH UHLQIRUFHPHQW�

�������� 7UXVV PHWKRG

:KHUH WKH WUXVV PHWKRG LV XVHG ZLWK ZLGHO\ VSDFHG SLOHV �VSDFLQJ H[FHHGLQJ WKUHH WLPHV WKH SLOH GLDPHWHU��
RQO\ WKH UHLQIRUFHPHQW ZLWKLQ ��� WLPHV WKH SLOH GLDPHWHU IURP WKH FHQWUH RI D SLOH VKRXOG EH FRQVLGHUHG WR
FRQVWLWXWH D WHQVLRQ PHPEHU RI WKH WUXVV�

�������� 6KHDU IRUFHV

7KH GHVLJQ VKHDU VWUHQJWK RI D SLOH FDS LV QRUPDOO\ JRYHUQHG E\ WKH VKHDU DORQJ D YHUWLFDO VHFWLRQ H[WHQGLQJ
DFURVV WKH IXOO ZLGWK RI WKH FDS� &ULWLFDO VHFWLRQV IRU WKH VKHDU VKRXOG EH DVVXPHG WR EH ORFDWHG �� � RI WKH 
GLDPHWHU RI WKH SLOH LQVLGH WKH IDFH RI WKH SLOH� DV LQGLFDWHG LQ )LJXUH ����� 7KH ZKROH RI WKH IRUFH IURP WKH
SLOHV ZLWK FHQWUHV O\LQJ RXWVLGH WKLV OLQH VKRXOG EH FRQVLGHUHG WR EH DSSOLHG RXWVLGH WKLV OLQH�

�������� 'HVLJQ VKHDU UHVLVWDQFH

7KH GHVLJQ VKHDU UHVLVWDQFH RI SLOH FDSV PD\ EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK ����� DQG ������ VXEMHFW WR 
WKH IROORZLQJ OLPLWDWLRQV�

D� ,Q DSSO\LQJ WKHVH SURYLVLRQV� DY LV WKH GLVWDQFH IURP WKH IDFH RI WKH FROXPQ WR WKH FULWLFDO VHFWLRQ DV 
GHILQHG LQ ���������

E� :KHUH WKH VSDFLQJ RI WKH SLOHV LV OHVV WKDQ RU HTXDO WR � � WKH HQKDQFHPHQW PD\ EH DSSOLHG RYHU WKH 
ZKROH RI WKH FULWLFDO VHFWLRQ� :KHUH WKH VSDFLQJ LV JUHDWHU� WKH HQKDQFHPHQW PD\ RQO\ EH DSSOLHG WR VWULSV 
RI ZLGWK HTXDO WR � � FHQWUHG RQ HDFK SLOH� 0LQLPXP VWLUUXSV DUH QRW UHTXLUHG LQ SLOH FDSV ZKHUH Y � YF
�HQKDQFHG LI DSSURSULDWH��

F� 7KH WHQVLRQ UHLQIRUFHPHQW VKRXOG EH SURYLGHG ZLWK D IXOO DQFKRUDJH LQ DFFRUGDQFH ZLWK �������
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�������� 3XQFKLQJ VKHDU

$ FKHFN VKRXOG EH PDGH WR HQVXUH WKDW WKH GHVLJQ VKHDU VWUHVV FDOFXODWHG DW WKH SHULPHWHU RI WKH FROXPQ 
GRHV QRW H[FHHG ��� IFX 1�PP� RU � 1�PP�� ZKLFKHYHU LV WKH OHVVHU� 7KH PD[LPXP VKHDU FDSDFLW\ PD\ DOVR
EH OLPLWHG E\ WKH SURYLVLRQV RI �������� ,Q DGGLWLRQ� LI WKH VSDFLQJ RI WKH SLOHV LV JUHDWHU WKDQ � � SXQFKLQJ 
VKHDU VKRXOG EH FKHFNHG LQ DFFRUGDQFH ZLWK ����� RQ D SHULPHWHU DV LQGLFDWHG LQ )LJXUH �����

���� &RQVLGHUDWLRQV DIIHFWLQJ GHVLJQ GHWDLOV
127( 6HFWLRQ � JLYHV JXLGDQFH RQ ZRUNPDQVKLS�

������ 3HUPLVVLEOH GHYLDWLRQV

�������� *HQHUDO

7KH HIIHFW RI SHUPLVVLEOH GHYLDWLRQV RQ GHVLJQ DQG GHWDLOLQJ LV JLYHQ LQ ��������� ��������� ��������
DQG �������� �VHH DOVR ����� IRU GLPHQVLRQDO GHYLDWLRQV��

�������� 3HUPLVVLEOH GHYLDWLRQV RQ PHPEHU VL]HV

,Q WKH VHOHFWLRQ RI PHPEHU VL]HV DOORZDQFH VKRXOG EH PDGH IRU LQDFFXUDF\ RI FRQVWUXFWLRQ� %6 ���� JLYHV
JXLGDQFH RQ DFFXUDF\ DQG SHUPLVVLEOH GHYLDWLRQV� 7KH GHJUHH RI SHUPLVVLEOH GHYLDWLRQ VSHFLILHG VKRXOG EH
FRQVLVWHQW ZLWK WKH VWUXFWXUHªV ILWQHVV IRU LWV SXUSRVH�

7KH SDUWLDO VDIHW\ IDFWRUV ZLOO� RQ D GHVLJQ EDVHG RQ QRPLQDO GLPHQVLRQV� SURYLGH IRU DOO QRUPDO SHUPLVVLEOH 
GHYLDWLRQV� :KHQ ODUJH SHUPLVVLEOH GHYLDWLRQV DUH DOORZHG IRU VPDOO KLJKO\�VWUHVVHG PHPEHUV� LW PD\ EH
QHFHVVDU\ WR EDVH WKH GHVLJQ RQ QHW GLPHQVLRQV DIWHU DOORZDQFH IRU WKH PD[LPXP VSHFLILHG SHUPLVVLEOH
GHYLDWLRQ� WKLV ZRXOG RFFXU UDUHO\�

�������� 3RVLWLRQ RI UHLQIRUFHPHQW

1RUPDOO\ WKH GHVLJQ PD\ DVVXPH WKDW WKH UHLQIRUFHPHQW LV LQ LWV QRPLQDO SRVLWLRQ� +RZHYHU� ZKHQ
UHLQIRUFHPHQW LV ORFDWHG LQ UHODWLRQ WR PRUH WKDQ RQH IDFH RI D PHPEHU� H�J� D OLQN LQ D EHDP LQ ZKLFK WKH 
QRPLQDO FRYHU IRU DOO VLGHV LV JLYHQ� WKH DFWXDO FRQFUHWH FRYHU RQ RQH VLGH PD\ EH JUHDWHU DQG FDQ EH GHULYHG
IURP FRQVLGHUDWLRQ RI FHUWDLQ RWKHU SHUPLVVLEOH GHYLDWLRQV� 7KHVH DUH�

D� GLPHQVLRQV DQG VSDFLQJ RI FRYHU EORFNV� VSDFHUV DQG�RU FKDLUV �LQFOXGLQJ WKH FRPSUHVVLELOLW\ RI WKHVH 
LWHPV DQG WKH VXUIDFHV WKH\ EHDU RQ��

E� VWLIIQHVV� VWUDLJKWQHVV� DQG DFFXUDF\ RI FXWWLQJ� EHQGLQJ DQG IL[LQJ RI EDUV RU UHLQIRUFHPHQW FDJH� 

F� DFFXUDF\ RI IRUPZRUN ERWK LQ GLPHQVLRQ DQG SODQH �WKLV LQFOXGHV SHUPDQHQW IRUPV� VXFK DV EOLQGLQJ
RU EULFNZRUN��

G� WKH VL]H RI WKH VWUXFWXUDO SDUW DQG WKH UHODWLYH VL]H RI EDUV RU UHLQIRUFHPHQW FDJH�

�������� 3HUPLVVLEOH GHYLDWLRQV RQ UHLQIRUFHPHQW ILWWLQJ EHWZHHQ WZR FRQFUHWH IDFHV

7KH RYHUDOO GLPHQVLRQ RQ WKH EHQGLQJ VFKHGXOH VKRXOG EH GHWHUPLQHG IRU WKLV UHLQIRUFHPHQW DV WKH QRPLQDO 
GLPHQVLRQ RI WKH FRQFUHWH OHVV WKH QRPLQDO FRYHU RQ HDFK IDFH DQG OHVV WKH GHGXFWLRQ IRU SHUPLVVLEOH 
GHYLDWLRQ RQ PHPEHU VL]H DQG RQ EHQGLQJ JLYHQ LQ 7DEOH �����
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7DEOH ���� ¦ %DU VFKHGXOH GLPHQVLRQV� GHGXFWLRQ IRU SHUPLVVLEOH GHYLDWLRQV

7KHVH GHGXFWLRQV ZLOO DSSO\ WR PRVW UHLQIRUFHG FRQFUHWH FRQVWUXFWLRQ� +RZHYHU� ZKHUH WKH SHUPLVVLEOH
GHYLDWLRQ RQ PHPEHU VL]H LV JUHDWHU WKDQ � PP� � PP� �� PP DQG �� PP IRU WKH IRXU FDWHJRULHV 
UHVSHFWLYHO\� ODUJHU GHGXFWLRQV VKRXOG EH PDGH RU WKH FRYHU LQFUHDVHG�

�������� $FFXPXODWLRQ RI HUURUV

,Q SUDFWLFH� WKH SRVLWLRQLQJ RI EDUV ZLWKLQ WKHLU DOORWWHG LQGLYLGXDO SHUPLVVLEOH GHYLDWLRQV PD\ UHVXOW LQ WKH 
DFFXPXODWLRQ RI SHUPLVVLEOH GHYLDWLRQV DOO LQ RQH GLUHFWLRQ� 7KLV PD\ OHDG WR UHGXFWLRQV LQ UHVLVWDQFH 
PRPHQWV H[FHHGLQJ WKH SHUFHQWDJH DOORZHG IRU LQ WKH QRUPDO YDOXH RI WKH SDUWLDO VDIHW\ IDFWRUV� ,Q WKH 
GHVLJQ RI D SDUWLFXODUO\ FULWLFDO PHPEHU� WKHUHIRUH� DSSURSULDWH DGMXVWPHQW WR WKH HIIHFWLYH GHSWK DVVXPHG 
PD\ EH QHFHVVDU\�

������ -RLQWV

�������� &RQVWUXFWLRQ MRLQWV

&DUHIXO FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH ORFDWLRQ RI FRQVWUXFWLRQ MRLQWV DQG WKHLU SRVLWLRQ DJUHHG EHIRUH 
FRQFUHWLQJ� 7KH\ VKRXOG JHQHUDOO\ EH DW ULJKW DQJOHV WR WKH GLUHFWLRQ RI WKH PHPEHU� ,I VSHFLDO SUHSDUDWLRQ 
RI WKH MRLQW IDFHV LV UHTXLUHG� LW VKRXOG EH VSHFLILHG�

)LJXUH ���� ¦ &ULWLFDO VHFWLRQ IRU VKHDU FKHFN LQ D SLOH FDS

'LVWDQFH EHWZHHQ FRQFUHWH IDFHV 7\SH RI EDU 7RWDO GHGXFWLRQ

P PP

� XS WR DQG LQFOXGLQJ � /LQNV DQG RWKHU EHQW EDUV ��
$ERYH � XS WR DQG LQFOXGLQJ � /LQNV DQG RWKHU EHQW EDUV ��
2YHU � /LQNV DQG RWKHU EHQW EDUV ��
$Q\ OHQJWK 6WUDLJKW EDUV ��
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�������� 0RYHPHQW MRLQWV

7KH ORFDWLRQ RI PRYHPHQW MRLQWV VKRXOG EH FOHDUO\ LQGLFDWHG RQ WKH GUDZLQJV ERWK IRU WKH LQGLYLGXDO
PHPEHUV DQG IRU WKH VWUXFWXUHV DV D ZKROH� ,Q JHQHUDO� PRYHPHQW MRLQWV LQ WKH VWUXFWXUH VKRXOG SDVV 
WKURXJK WKH ZKROH VWUXFWXUH LQ RQH SODQH� ,QIRUPDWLRQ RQ YDULRXV W\SHV RI PRYHPHQW MRLQWV LV JLYHQ LQ
6HFWLRQ � RI %6 ������������

������ 'HVLJQ RI WLHV

�������� *HQHUDO

7KH QHFHVVDU\ LQWHUDFWLRQ EHWZHHQ HOHPHQWV LV REWDLQHG E\ W\LQJ WKH VWUXFWXUH WRJHWKHU XVLQJ WKH IROORZLQJ 
W\SHV RI WLH �VHH ���������

D� SHULSKHUDO WLHV�

E� LQWHUQDO WLHV�

F� KRUL]RQWDO WLHV WR FROXPQV DQG ZDOOV�

G� YHUWLFDO WLHV�

:KHUH D EXLOGLQJ LV GLYLGHG E\ H[SDQVLRQ MRLQWV LQWR VWUXFWXUDOO\ LQGHSHQGHQW VHFWLRQV� HDFK VHFWLRQ VKRXOG 
KDYH DQ DSSURSULDWH W\LQJ V\VWHP�

�������� 3URSRUWLRQLQJ RI WLHV

,Q WKH GHVLJQ RI WKH WLHV� WKH UHLQIRUFHPHQW PD\ EH DVVXPHG WR EH DFWLQJ DW LWV FKDUDFWHULVWLF VWUHQJWK DQG
IRUFHV RWKHU WKDQ WKRVH JLYHQ LQ ��������� ��������� �������� DQG �������� PD\ EH QHJOHFWHG� 5HLQIRUFHPHQW
SURYLGHG IRU RWKHU SXUSRVHV PD\ EH UHJDUGHG DV IRUPLQJ SDUW RI� RU WKH ZKROH RI� WKHVH WLHV�

�������� &RQWLQXLW\ DQG DQFKRUDJH RI WLHV

%DUV VKRXOG EH ODSSHG� ZHOGHG RU PHFKDQLFDOO\ MRLQHG LQ DFFRUGDQFH ZLWK ���������

$ WLH PD\ EH FRQVLGHUHG DQFKRUHG WR DQRWKHU WLH DW ULJKW DQJOHV LI WKH EDUV RI WKH IRUPHU WLH H[WHQG�

D� �� RU DQ HTXLYDOHQW DQFKRUDJH EH\RQG DOO WKH EDUV RI WKH RWKHU WLH� RU

E� DQ HIIHFWLYH DQFKRUDJH OHQJWK �EDVHG RQ WKH IRUFH LQ WKH EDUV� EH\RQG WKH FHQWUH�OLQH RI WKH EDUV RI WKH 
RWKHU WLH�

$W UH�HQWUDQW FRUQHUV RU DW VXEVWDQWLDO FKDQJHV LQ FRQVWUXFWLRQ� FDUH VKRXOG EH WDNHQ WR HQVXUH WKDW WKH WLHV 
DUH DGHTXDWHO\ DQFKRUHG RU RWKHUZLVH PDGH HIIHFWLYH�

�������� ,QWHUQDO WLHV

���������� 'LVWULEXWLRQ DQG ORFDWLRQ

7KHVH WLHV VKRXOG EH DW HDFK IORRU DQG URRI OHYHO LQ WZR GLUHFWLRQV DSSUR[LPDWHO\ DW ULJKW DQJOHV� 7KH\
VKRXOG EH HIIHFWLYHO\ FRQWLQXRXV WKURXJKRXW WKHLU OHQJWK DQG VKRXOG EH DQFKRUHG WR WKH SHULSKHUDO WLHV DW
HDFK HQG �XQOHVV FRQWLQXLQJ DV KRUL]RQWDO WLHV WR FROXPQV RU ZDOOV�� 7KH\ PD\� LQ ZKROH RU LQ SDUW� EH VSUHDG 
HYHQO\ LQ WKH VODEV RU PD\ EH JURXSHG DW RU LQ EHDPV� ZDOOV RU RWKHU DSSURSULDWH SRVLWLRQV� EXW DW VSDFLQJV
JHQHUDOO\ QRW JUHDWHU WKDQ ���OU ZKHUH OU LV WKH JUHDWHU RI WKH GLVWDQFHV �LQ PHWUHV� EHWZHHQ WKH FHQWUHV RI 
WKH FROXPQV� IUDPHV RU ZDOOV VXSSRUWLQJ DQ\ WZR DGMDFHQW IORRU VSDQV LQ WKH GLUHFWLRQ RI WKH WLH XQGHU 
FRQVLGHUDWLRQ� ,Q ZDOOV WKH\ VKRXOG EH ZLWKLQ ��� P RI WKH WRS RU ERWWRP RI IORRU VODEV�
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���������� 6WUHQJWK

,Q HDFK GLUHFWLRQ� WKH WLHV VKRXOG EH FDSDEOH RI UHVLVWLQJ D WHQVLOH IRUFH �LQ N1�P ZLGWK� HTXDO WR WKH JUHDWHU
RI�

D� � RU

E� ���)W�

:KHQHYHU ZDOOV RFFXU LQ SODQ LQ RQH GLUHFWLRQ RQO\ �H�J� §FURVV ZDOO¨ RU §VSLQH ZDOO¨ FRQVWUXFWLRQ� WKH YDOXH 
RI OU XVHG ZKHQ DVVHVVLQJ WKH WLH IRUFH LQ WKH GLUHFWLRQ SDUDOOHO WR WKH ZDOO VKRXOG EH WDNHQ DV HLWKHU WKH 
DFWXDO OHQJWK RI WKH ZDOO RU WKH OHQJWK ZKLFK PD\ EH FRQVLGHUHG ORVW LQ WKH HYHQW RI DQ DFFLGHQW� ZKLFKHYHU 
LV WKH OHVVHU� 7KH OHQJWK ZKLFK PD\ EH FRQVLGHUHG ORVW VKRXOG EH WDNHQ DV WKH OHQJWK EHWZHHQ DGMDFHQW
ODWHUDO VXSSRUWV RU EHWZHHQ D ODWHUDO VXSSRUW DQG D IUHH HGJH� )XUWKHU LQIRUPDWLRQ LV JLYHQ LQ ������� RI 
%6 ������������

�������� 3HULSKHUDO WLHV

$W HDFK IORRU DQG URRI OHYHO DQ HIIHFWLYHO\ FRQWLQXRXV SHULSKHUDO WLH VKRXOG EH SURYLGHG� FDSDEOH RI UHVLVWLQJ
D WHQVLOH IRUFH �LQ NLORQHZWRQV� RI ���)W� ORFDWHG ZLWKLQ ��� P RI WKH HGJH RI WKH EXLOGLQJ RU ZLWKLQ WKH 
SHULPHWHU ZDOO�

�������� +RUL]RQWDO WLHV WR FROXPQV DQG ZDOOV

���������� *HQHUDO

(DFK H[WHUQDO FROXPQ DQG� LI WKH SHULSKHUDO WLH LV QRW ORFDWHG ZLWKLQ WKH ZDOO� HYHU\ PHWUH OHQJWK RI H[WHUQDO
ZDOO FDUU\LQJ YHUWLFDO ORDG VKRXOG EH DQFKRUHG RU WLHG KRUL]RQWDOO\ LQWR WKH VWUXFWXUH DW HDFK IORRU DQG URRI 
OHYHO ZLWK D WLH FDSDEOH RI GHYHORSLQJ D IRUFH �LQ NLORQHZWRQV� HTXDO WR WKH JUHDWHU RI�

D� ���)W >RU �OV�����)W LI OHVV� ZKHUH OV LV WKH IORRU WR FHLOLQJ KHLJKW �LQ PHWUHV�@� RU

E� � � RI WKH WRWDO GHVLJQ XOWLPDWH YHUWLFDO ORDG FDUULHG E\ WKH FROXPQ RU ZDOO DW WKDW OHYHO�

:KHUH WKH SHULSKHUDO WLH LV ORFDWHG ZLWKLQ WKH ZDOO� RQO\ VXFK KRUL]RQWDO W\LQJ DV LV UHTXLUHG WR DQFKRU WKH 
LQWHUQDO WLHV WR WKH SHULSKHUDO WLHV QHHGV WR EH SURYLGHG �VHH ���������� DQG ������������

���������� &RUQHU FROXPQV WLHV

&RUQHU FROXPQV VKRXOG EH WLHG LQWR WKH VWUXFWXUH DW HDFK IORRU DQG URRI OHYHO LQ HDFK RI WZR GLUHFWLRQV�
DSSUR[LPDWHO\ DW ULJKW DQJOHV� ZLWK WLHV HDFK FDSDEOH RI GHYHORSLQJ D IRUFH HTXDO WR WKH JUHDWHU RI D� RU E� 
RI �����������

�������� 9HUWLFDO WLHV

(DFK FROXPQ DQG HDFK ZDOO FDUU\LQJ YHUWLFDO ORDG VKRXOG EH WLHG FRQWLQXRXVO\ IURP WKH ORZHVW WR WKH KLJKHVW 
OHYHO� 7KH WLH VKRXOG EH FDSDEOH RI UHVLVWLQJ D WHQVLOH IRUFH HTXDO WR WKH PD[LPXP GHVLJQ XOWLPDWH GHDG DQG 
LPSRVHG ORDG UHFHLYHG E\ WKH FROXPQ RU ZDOO IURP DQ\ RQH VWRUH\� 7KH GHVLJQ ORDG LV WKDW DVVHVVHG LQ 
DFFRUGDQFH ZLWK �������� :KHUH D FROXPQ RU D ZDOO DW LWV ORZHVW OHYHO LV VXSSRUWHG E\ DQ HOHPHQW RWKHU WKDQ 
D IRXQGDWLRQ� D JHQHUDO FKHFN IRU VWUXFWXUDO LQWHJULW\ VKRXOG EH PDGH LQ DFFRUGDQFH ZLWK ������

�������� &RQQHFWLRQ RI KRUL]RQWDO DQG YHUWLFDO HOHPHQWV

+RUL]RQWDO WLHV� ZLWK D PLQLPXP FDSDFLW\ RI ���)W LQ HDFK RI WKH VSDQQLQJ GLUHFWLRQV� VKRXOG EH SRVLWLRQHG 
VXFK WKDW WKH\ LQWHUDFW GLUHFWO\ DQG UREXVWO\ ZLWK WKH YHUWLFDO VWUXFWXUH� )RU FROXPQV� WKLV FDQ JHQHUDOO\ EH 
DFKLHYHG E\ HQVXULQJ WKDW D PLQLPXP RI WZR ERWWRP EDUV LQ HDFK GLUHFWLRQ SDVV GLUHFWO\ WKURXJK WKH 
FROXPQ� :KHUH XVHG DV WLHV� WRS EDUV VKRXOG EH UHVWUDLQHG E\ OLQNV LQ WKH VODE�EHDP�

ZKHUH
�JN � TN� LV WKH VXP RI WKH DYHUDJH FKDUDFWHULVWLF GHDG DQG LPSRVHG IORRU ORDGV �LQ N1�P���
)W LV WKH OHVVHU RI ��� � �QR� RU ��� ZKHUH QR LV WKH QXPEHU RI VWRUH\V LQ WKH VWUXFWXUH�
OU LV DV GHILQHG LQ �����������

JN TN�( )
���

�����������������������
OU
�
����)W
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������ 5HLQIRUFHPHQW

�������� *URXSV RI EDUV

%DUV PD\ EH LQ JURXSV RI WZR� WKUHH RU IRXU� LQ FRQWDFW� :KHUH WKLV LV GRQH� WKH EXQGOH RU SDLU VKRXOG EH
WUHDWHG DV D VLQJOH EDU RI HTXLYDOHQW DUHD IRU DOO SXUSRVHV LQ 6HFWLRQ �� ,Q QR VLWXDWLRQ� HYHQ DW ODSV� VKRXOG 
PRUH WKDQ IRXU EDUV EH DUUDQJHG LQ FRQWDFW�

�������� %DU VFKHGXOH GLPHQVLRQV

%DUV VKRXOG EH VFKHGXOHG LQ DFFRUGDQFH ZLWK %6 ����� :KHUH UHLQIRUFHPHQW LV WR ILW EHWZHHQ WZR FRQFUHWH 
IDFHV� WKH SHUPLVVLEOH GHYLDWLRQV UHFRPPHQGHG LQ �������� VKRXOG EH DGRSWHG�

������ 0LQLPXP DUHDV RI UHLQIRUFHPHQW LQ PHPEHUV

�������� *HQHUDO

(QRXJK UHLQIRUFHPHQW VKRXOG EH SURYLGHG WR FRQWURO� ZLWKLQ UHDVRQ� FUDFNV KRZHYHU FDXVHG� 7KH PLQLPXP 
TXDQWLWLHV UHFRPPHQGHG LQ �������� DQG �������� VKRXOG VXIILFH�

�������� 6\PEROV

)RU WKH SXUSRVHV RI ������ WKH IROORZLQJ V\PEROV DSSO\�

�������� 0LQLPXP SHUFHQWDJHV RI UHLQIRUFHPHQW

7KH PLQLPXP SHUFHQWDJHV RI UHLQIRUFHPHQW DSSURSULDWH IRU YDULRXV FRQGLWLRQV RI ORDGLQJ DQG W\SHV RI
PHPEHU DUH JLYHQ LQ 7DEOH �����

7KH PLQLPXP QXPEHU RI ORQJLWXGLQDO EDUV LQ D FROXPQ VKRXOG EH IRXU LQ UHFWDQJXODU FROXPQV DQG VL[ LQ 
FLUFXODU FROXPQV� DQG WKH VL]H RI EDU VKRXOG EH QRW OHVV WKDQ �� PP�

�������� 0LQLPXP VL]H RI EDUV LQ VLGH IDFHV RI EHDPV WR FRQWURO FUDFNLQJ �VHH ������������

7KH PLQLPXP VL]H RI EDUV LQ VLGH IDFHV RI EHDPV WR FRQWURO FUDFNLQJ VKRXOG EH QRW OHVV WKDQ �VEE�I\� 
ZKHUH VE LV WKH EDU VSDFLQJ DQG E WKH EUHDGWK RI WKH VHFWLRQ DW WKH SRLQW FRQVLGHUHG� RU ��� PP LI E
H[FHHGV ��� PP�

$F WRWDO DUHD RI FRQFUHWH�
$FF DUHD RI FRQFUHWH LQ FRPSUHVVLRQ�
$V PLQLPXP UHFRPPHQGHG DUHD RI UHLQIRUFHPHQW�
$VF DUHD RI VWHHO LQ FRPSUHVVLRQ�
$VW DUHD RI WUDQVYHUVH VWHHO LQ D IODQJH�
E EUHDGWK RI VHFWLRQ�
EZ EUHDGWK RU HIIHFWLYH EUHDGWK RI WKH ULE� IRU D ER[� 7 RU O VHFWLRQ� EZ LV WDNHQ DV WKH DYHUDJH

EUHDGWK RI WKH FRQFUHWH EHORZ WKH IODQJH�
I\ FKDUDFWHULVWLF VWUHQJWK RI UHLQIRUFHPHQW�
K RYHUDOO GHSWK RI WKH FURVV�VHFWLRQ RI D UHLQIRUFHG PHPEHU�
KI GHSWK RI IODQJH�
O VSDQ RI WKH EHDP�
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7DEOH ���� ¦ 0LQLPXP SHUFHQWDJHV RI UHLQIRUFHPHQW

������ 0D[LPXP DUHDV RI UHLQIRUFHPHQW LQ PHPEHUV

�������� %HDPV

1HLWKHU WKH DUHD RI WHQVLRQ UHLQIRUFHPHQW QRU WKH DUHD RI FRPSUHVVLRQ UHLQIRUFHPHQW VKRXOG H[FHHG � � RI
WKH FURVV�VHFWLRQDO DUHD RI WKH FRQFUHWH�

�������� &ROXPQV

7KH ORQJLWXGLQDO UHLQIRUFHPHQW VKRXOG QRW H[FHHG WKH IROORZLQJ DPRXQWV� FDOFXODWHG DV SHUFHQWDJHV RI WKH 
JURVV FURVV�VHFWLRQDO DUHD RI WKH FRQFUHWH�

D� YHUWLFDOO\�FDVW FROXPQV� � ��

E� KRUL]RQWDOO\�FDVW FROXPQV� � ��

F� ODSV LQ YHUWLFDOO\� RU KRUL]RQWDOO\�FDVW FROXPQV� �� ��

�������� :DOOV

7KH DUHD RI YHUWLFDO UHLQIRUFHPHQW VKRXOG QRW H[FHHG � � RI WKH JURVV FURVV�VHFWLRQDO DUHD RI WKH FRQFUHWH�

������ &RQWDLQPHQW RI FRPSUHVVLRQ UHLQIRUFHPHQW

�������� /LQNV IRU FRQWDLQPHQW RI EHDP RU FROXPQ FRPSUHVVLRQ UHLQIRUFHPHQW

:KHQ SDUW RU DOO RI WKH PDLQ UHLQIRUFHPHQW LV UHTXLUHG WR UHVLVW FRPSUHVVLRQ� OLQNV RU WLHV� DW OHDVW 
RQH�TXDUWHU WKH VL]H RI WKH ODUJHVW FRPSUHVVLRQ EDU RU � PP� ZKLFKHYHU LV WKH JUHDWHU� VKRXOG EH SURYLGHG
DW D PD[LPXP VSDFLQJ RI �� WLPHV WKH VL]H RI WKH VPDOOHVW FRPSUHVVLRQ EDU�

6LWXDWLRQ 'HILQLWLRQ RI
SHUFHQWDJH

0LQLPXP SHUFHQWDJH

I\   ��� 1�PP� I\   ��� 1�PP�

� �

7HQVLRQ UHLQIRUFHPHQW
6HFWLRQV VXEMHFWHG PDLQO\ WR SXUH WHQVLRQ ���$V�$F ��� ����
6HFWLRQV VXEMHFWHG WR IOH[XUH�

D� IODQJHG EHDPV� ZHE LQ WHQVLRQ�
�� EZ�E � ��� ���$V�EZK ���� ����
�� EZ�E  ��� ���$V�EZK ���� ����

E� IODQJHG EHDPV� IODQJH LQ WHQVLRQ�
�� 7�EHDP ���$V�EZK ���� ����
�� /�EHDP ���$V�EZK ���� ����

F� UHFWDQJXODU VHFWLRQ �LQ VROLG VODEV WKLV PLQLPXP VKRXOG
EH SURYLGHG LQ ERWK GLUHFWLRQV� ���$V�$F ���� ����

&RPSUHVVLRQ UHLQIRUFHPHQW �ZKHUH VXFK UHLQIRUFHPHQW LV
UHTXLUHG IRU WKH XOWLPDWH OLPLW VWDWH�
*HQHUDO UXOH ���$VF�$FF ��� ���
6LPSOLILHG UXOHV IRU SDUWLFXODU FDVHV�

D� UHFWDQJXODU FROXPQ RU ZDOO ���$VF�$F ��� ���
E� IODQJHG EHDP�

�� IODQJH LQ FRPSUHVVLRQ ���$VF�EKI ��� ���
�� ZHE LQ FRPSUHVVLRQ ���$VF�EZK ��� ���

F� UHFWDQJXODU EHDP ���$VF�$F ��� ���
7UDQVYHUVH UHLQIRUFHPHQW LQ IODQJHV RU IODQJHG EHDPV
�SURYLGHG RYHU IXOO HIIHFWLYH IODQJH ZLGWK QHDU WRS VXUIDFH WR 
UHVLVW KRUL]RQWDO VKHDU� ���$VW�KIO ���� ����
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�������� $UUDQJHPHQW RI OLQNV IRU FRQWDLQPHQW RI EHDP RU FROXPQ FRPSUHVVLRQ UHLQIRUFHPHQW

(YHU\ FRUQHU� EDU� DQG HDFK DOWHUQDWH EDU �RU SDLU RU EXQGOH� LQ DQ RXWHU OD\HU RI UHLQIRUFHPHQW VKRXOG EH 
VXSSRUWHG E\ D OLQN SDVVLQJ URXQG WKH EDU DQG KDYLQJ DQ LQFOXGHG DQJOH RI QRW PRUH WKDQ ����� 1R EDU 
ZLWKLQ D FRPSUHVVLRQ ]RQH VKRXOG EH IXUWKHU WKDQ ��� PP IURP D UHVWUDLQHG EDU�

�������� &RQWDLQPHQW RI FRPSUHVVLRQ UHLQIRUFHPHQW DURXQG SHULSKHU\ RI FLUFXODU FROXPQ

$GHTXDWH ODWHUDO VXSSRUW LV SURYLGHG E\ D FLUFXODU WLH SDVVLQJ URXQG WKH EDUV RU JURXSV� 7KH VL]H DQG 
VSDFLQJ RI WKH WLHV VKRXOG EH LQ DFFRUGDQFH ZLWK ���������

�������� +RUL]RQWDO EDUV IRU VXSSRUW RI VPDOO DPRXQWV RI FRPSUHVVLRQ UHLQIRUFHPHQW LQ ZDOOV

:KHUH WKH PDLQ YHUWLFDO UHLQIRUFHPHQW LV XVHG WR UHVLVW FRPSUHVVLRQ DQG GRHV QRW H[FHHG � � RI WKH FRQFUHWH 
DUHD� DW OHDVW WKH IROORZLQJ SHUFHQWDJHV RI KRUL]RQWDO UHLQIRUFHPHQW VKRXOG EH SURYLGHG� GHSHQGLQJ XSRQ WKH
FKDUDFWHULVWLF VWUHQJWK RI WKDW UHLQIRUFHPHQW�

D� I\   ��� 1�PP�� ���� � RI FRQFUHWH DUHD�

E� I\   ��� 1�PP�� ���� � RI FRQFUHWH DUHD�

7KHVH KRUL]RQWDO EDUV VKRXOG EH HYHQO\ VSDFHG DQG EH QRW OHVV WKDQ RQH�TXDUWHU RI WKH VL]H RI WKH YHUWLFDO 
EDUV DQG QRW OHVV WKDQ � PP�

�������� /LQNV IRU FRQWDLQPHQW RI ODUJH DPRXQWV RI FRPSUHVVLRQ UHLQIRUFHPHQW LQ ZDOOV

:KHQ WKH YHUWLFDO FRPSUHVVLRQ UHLQIRUFHPHQW H[FHHGV � �� OLQNV DW OHDVW � PP RU RQH�TXDUWHU WKH VL]H RI 
WKH ODUJHVW FRPSUHVVLRQ EDU VKRXOG EH SURYLGHG WKURXJK WKH WKLFNQHVV RI WKH ZDOO� 7KH VSDFLQJ RI OLQNV 
VKRXOG QRW H[FHHG WZLFH WKH ZDOO WKLFNQHVV LQ HLWKHU WKH KRUL]RQWDO RU YHUWLFDO GLUHFWLRQ� ,Q WKH YHUWLFDO 
GLUHFWLRQ LW VKRXOG EH QRW JUHDWHU WKDQ �� WLPHV WKH EDU VL]H� $OO YHUWLFDO FRPSUHVVLRQ EDUV VKRXOG EH 
HQFORVHG E\ D OLQN� 1R EDU VKRXOG EH IXUWKHU WKDQ ��� PP IURP D UHVWUDLQHG EDU� DW ZKLFK D OLQN SDVVHV 
URXQG WKH EDU ZLWK DQ LQFOXGHG DQJOH RI QRW PRUH WKDQ ����

������ %RQG� DQFKRUDJH� EHDULQJ� ODSV� MRLQWV DQG EHQGV LQ EDUV

�������� $YRLGDQFH RI ERQG IDLOXUH GXH WR XOWLPDWH ORDGV

$W ERWK VLGHV RI DQ\ FURVV�VHFWLRQ WKH IRUFH LQ HDFK EDU VKRXOG EH GHYHORSHG E\ DQ DSSURSULDWH HPEHGPHQW 
OHQJWK RU RWKHU HQG DQFKRUDJH� 3URYLGHG WKLV LV GRQH� ORFDO ERQG VWUHVV PD\ EH LJQRUHG�

�������� $QFKRUDJH ERQG VWUHVV

$QFKRUDJH ERQG VWUHVV LV DVVXPHG WR EH FRQVWDQW RYHU WKH HIIHFWLYH DQFKRUDJH OHQJWK� ,W PD\ EH WDNHQ DV 
WKH IRUFH LQ WKH EDU GLYLGHG E\ LWV HIIHFWLYH VXUIDFH DQFKRUDJH DUHD �VHH ���������� ,W VKRXOG QRW H[FHHG WKH 
DSSURSULDWH YDOXH REWDLQHG IURP ���������

�������� 'HVLJQ DQFKRUDJH ERQG VWUHVV

7KH GHVLJQ DQFKRUDJH ERQG VWUHVV IE LV DVVXPHG WR EH FRQVWDQW RYHU WKH DQFKRUDJH OHQJWK DQG LV JLYHQ E\
WKH IROORZLQJ HTXDWLRQ�

IE  )V� HO HTXDWLRQ ��

ZKHUH
IE LV WKH ERQG VWUHVV�
)V LV WKH IRUFH LQ WKH EDU RU JURXS RI EDUV�
O LV WKH DQFKRUDJH OHQJWK�

H LV WKH HIIHFWLYH EDU VL]H ZKLFK� IRU D VLQJOH EDU LV HTXDO WR WKH EDU VL]H DQG� IRU D JURXS RI EDUV 
LQ FRQWDFW LV HTXDO WR WKH GLDPHWHU RI D EDU RI HTXDO WRWDO DUHD�
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�������� 9DOXHV IRU GHVLJQ XOWLPDWH DQFKRUDJH ERQG VWUHVV

9DOXHV IRU GHVLJQ XOWLPDWH DQFKRUDJH ERQG VWUHVV IEX PD\ EH REWDLQHG IURP WKH HTXDWLRQ�

)RU EDUV LQ WHQVLRQ LQ VODEV RU LQ EHDPV ZKHUH PLQLPXP OLQNV KDYH EHHQ SURYLGHG LQ DFFRUGDQFH ZLWK
7DEOH ���� WKH YDOXHV RI  PD\ EH WDNHQ IURP 7DEOH ����� 7KHVH YDOXHV LQFOXGH D SDUWLDO VDIHW\ IDFWRU � P� 
RI ����

7DEOH ���� ¦ 9DOXHV RI ERQG FRHIILFLHQW 

,Q EHDPV ZKHUH PLQLPXP OLQNV LQ DFFRUGDQFH ZLWK 7DEOH ��� KDYH QRW EHHQ SURYLGHG� WKH GHVLJQ DQFKRUDJH
ERQG VWUHVVHV XVHG VKRXOG EH WKRVH DSSURSULDWH WR SODLQ EDUV LUUHVSHFWLYH RI WKH W\SH RI EDU XVHG� 7KLV GRHV
QRW DSSO\ WR VODEV�

9DOXHV IRU DQFKRUDJH OHQJWKV DUH JLYHQ LQ 7DEOH ���� DV PXOWLSOHV RI EDU VL]H�

�������� 'HVLJQ XOWLPDWH DQFKRUDJH ERQG VWUHVVHV IRU IDEULF

7KH YDOXH IRU GHVLJQ XOWLPDWH DQFKRUDJH ERQG VWUHVV JLYHQ LQ �������� IRU IDEULF LV DSSOLFDEOH WR IDEULF
PDQXIDFWXUHG IURP EDUV FRQIRUPLQJ WR %6 ���� RU ZLUHV FRQIRUPLQJ WR %6 ����� 7KLV LV SURYLGHG WKDW�

D� WKH IDEULF LV ZHOGHG LQ D VKHDU UHVLVWDQFH PDQQHU FRQIRUPLQJ WR %6 ����� DQG

E� WKH QXPEHU RI ZHOGHG LQWHUVHFWLRQV ZLWKLQ WKH DQFKRUDJH OHQJWK LV DW OHDVW HTXDO WR �$V UHTXLUHG�$V
SURYLGHG�

:KHQ FRQGLWLRQ E� LV QRW VDWLVILHG� WKH DQFKRUDJH ERQG VWUHVV VKRXOG EH WDNHQ DV WKDW DSSURSULDWH WR WKH 
LQGLYLGXDO EDUV RU ZLUHV LQ WKH VKHHW�

�������� $QFKRUDJH RI OLQNV

$ OLQN PD\ EH FRQVLGHUHG WR EH IXOO\ DQFKRUHG LI LW VDWLVILHV WKH IROORZLQJ�

D� LW SDVVHV URXQG DQRWKHU EDU RI DW OHDVW LWV RZQ VL]H� WKURXJK DQ DQJOH RI ���� DQG FRQWLQXHV EH\RQG IRU
D PLQLPXP OHQJWK RI HLJKW WLPHV LWV RZQ VL]H� RU

E� LW SDVVHV URXQG DQRWKHU EDU RI DW OHDVW LWV RZQ VL]H� WKURXJK DQ DQJOH RI ����� DQG FRQWLQXHV EH\RQG IRU 
D PLQLPXP OHQJWK RI IRXU WLPHV LWV RZQ VL]H�

,Q QR FDVH VKRXOG WKH UDGLXV RI DQ\ EHQG LQ WKH OLQN EH OHVV WKDQ WZLFH WKH UDGLXV RI D WHVW EHQG JXDUDQWHHG
E\ WKH PDQXIDFWXUHU RI WKH EDU�
127(  :KHQ SURGXFLQJ UHLQIRUFHPHQW VFKHGXOHV LQ DFFRUGDQFH ZLWK %6 ����� WKH PLQLPXP OHQJWKV UHIHUUHG WR LQ D� DQG E� DERYH 
ZRXOG EH WHQ WLPHV DQG ILYH WLPHV UHVSHFWLYHO\�

�������� $QFKRUDJH RI ZHOGHG IDEULF XVHG DV OLQNV

$ OLQN PD\ EH FRQVLGHUHG WR EH IXOO\ DQFKRUHG ZKHQ LW KDV ZLWKLQ WKH OHQJWK RI WKH DQFKRUDJH HLWKHU WZR 
ZHOGHG WUDQVYHUVH ZLUHV RU D VLQJOH ZHOGHG ZLUH RI D VL]H QRW OHVV WKDQ ��� WLPHV WKH VL]H RI WKH ZLUH EHLQJ
DQFKRUHG�

IEX  IFX HTXDWLRQ ��

ZKHUH
IEX LV WKH GHVLJQ XOWLPDWH DQFKRUDJH ERQG VWUHVV�

LV D FRHIILFLHQW GHSHQGHQW RQ WKH EDU W\SH�

%DU W\SH

%DUV LQ WHQVLRQ %DUV LQ FRPSUHVVLRQ

3ODLQ EDUV ���� ����
7\SH �� GHIRUPHG EDUV ���� ����
7\SH �� GHIRUPHG EDUV ���� ����
)DEULF �VHH ��������� ���� ����
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�������� $QFKRUDJH RI FROXPQ VWDUWHU EDUV LQ EDVHV RU SLOH FDSV

7KH FRPSUHVVLRQ ERQG VWUHVVHV WKDW GHYHORS RQ VWDUWHU EDUV ZLWKLQ EDVHV RU SLOH FDSV GR QRW QHHG WR EH
FKHFNHG SURYLGHG�

D� WKH VWDUWHUV H[WHQG GRZQ WR WKH OHYHO RI WKH ERWWRP UHLQIRUFHPHQW�

E� WKH EDVH RU SLOH FDS KDV EHHQ GHVLJQHG IRU PRPHQWV DQG VKHDUV LQ DFFRUGDQFH ZLWK �����

�������� /DSV DQG MRLQWV

&RQQHFWLRQV WUDQVIHUULQJ VWUHVV PD\ EH ODSSHG� ZHOGHG RU MRLQHG ZLWK PHFKDQLFDO GHYLFHV��� 7KH\ VKRXOG EH 
SODFHG� LI SRVVLEOH� DZD\ IURP SRLQWV RI KLJK VWUHVV DQG VKRXOG SUHIHUDEO\ EH VWDJJHUHG� /DSV LQ IDEULF PD\
EH OD\HUHG RU QHVWHG WR PDLQWDLQ WKH ODSSHG EDUV LQ RQH SODQH�

��������� -RLQWV ZKHUH LPSRVHG ORDGLQJ LV SUHGRPLQDQWO\ F\FOLFDO

,Q VXFK FDVHV EDUV VKRXOG QRW EH MRLQHG E\ ZHOGLQJ�

��������� 0LQLPXP ODSV

7KH PLQLPXP ODS OHQJWK IRU EDU UHLQIRUFHPHQW VKRXOG EH QRW OHVV WKDQ �� WLPHV WKH EDU VL]H RU ��� PP�
ZKLFKHYHU LV WKH JUHDWHU� DQG IRU IDEULF UHLQIRUFHPHQW VKRXOG EH QRW OHVV WKDQ ��� PP�

��������� /DSV LQ EHDPV DQG FROXPQV ZLWK OLPLWHG FRYHU

:KHUH ERWK EDUV DW D ODS H[FHHG VL]H �� DQG WKH FRYHU LV OHVV WKDQ ��� WLPHV WKH VL]H RI WKH VPDOOHU EDU� 
WUDQVYHUVH OLQNV VKRXOG EH SURYLGHG WKURXJKRXW WKH ODS OHQJWK� $W WKH ODS WKH OLQNV VKRXOG EH DW OHDVW 
RQH�TXDUWHU WKH VL]H RI WKH VPDOOHU EDU DQG WKH VSDFLQJ VKRXOG QRW H[FHHG ��� PP�

��������� 'HVLJQ RI WHQVLRQ ODSV

7KH OHQJWK VKRXOG EH DW OHDVW HTXDO WR WKH GHVLJQ WHQVLRQ DQFKRUDJH OHQJWK �VHH �������� DQG ��������� 
QHFHVVDU\ WR GHYHORS WKH UHTXLUHG VWUHVV LQ WKH UHLQIRUFHPHQW� /DS OHQJWKV IRU XQHTXDO VL]H EDUV �RU ZLUHV 
LQ IDEULF� PD\ EH EDVHG XSRQ WKH VPDOOHU EDU� 7KH IROORZLQJ SURYLVLRQV DOVR DSSO\�

D� ZKHUH D ODS RFFXUV DW WKH WRS RI D VHFWLRQ DV FDVW DQG WKH PLQLPXP FRYHU LV OHVV WKDQ WZLFH WKH VL]H RI 
WKH ODSSHG UHLQIRUFHPHQW� WKH ODS OHQJWK VKRXOG EH LQFUHDVHG E\ D IDFWRU RI ����

E� ZKHUH D ODS RFFXUV DW WKH FRUQHU RI D VHFWLRQ DQG WKH PLQLPXP FRYHU WR HLWKHU IDFH LV OHVV WKDQ WZLFH 
WKH VL]H RI WKH ODSSHG UHLQIRUFHPHQW RU� ZKHUH WKH FOHDU GLVWDQFH EHWZHHQ DGMDFHQW ODSV LV OHVV 
WKDQ �� PP RU VL[ WLPHV WKH VL]H RI WKH ODSSHG UHLQIRUFHPHQW� ZKLFKHYHU LV WKH JUHDWHU� WKH ODS OHQJWK 
VKRXOG EH LQFUHDVHG E\ D IDFWRU RI ����

F� LQ FDVHV ZKHUH ERWK FRQGLWLRQV D� DQG E� DSSO\� WKH ODS OHQJWK VKRXOG EH LQFUHDVHG E\ D IDFWRU RI ����

9DOXHV IRU ODS OHQJWKV DUH JLYHQ LQ 7DEOH ���� DV PXOWLSOHV RI EDU VL]H�

��������� 0D[LPXP DPRXQW RI UHLQIRUFHPHQW LQ D OD\HU LQFOXGLQJ WHQVLRQ ODSV

$W ODSV� WKH VXP RI WKH UHLQIRUFHPHQW VL]HV LQ D SDUWLFXODU OD\HU VKRXOG QRW H[FHHG �� � RI WKH EUHDGWK RI
WKH VHFWLRQ DW WKDW OHYHO�

��������� 'HVLJQ RI FRPSUHVVLRQ ODSV

7KH OHQJWK VKRXOG EH DW OHDVW �� � JUHDWHU WKDQ WKH FRPSUHVVLRQ DQFKRUDJH OHQJWK �VHH ��������
DQG ��������� QHFHVVDU\ WR GHYHORS WKH UHTXLUHG VWUHVV LQ WKH UHLQIRUFHPHQW� /DS OHQJWKV IRU XQHTXDO VL]H 
EDUV �RU ZLUHV LQ IDEULF� PD\ EH EDVHG XSRQ WKH VPDOOHU EDU�

9DOXHV IRU ODS OHQJWKV DUH JLYHQ LQ 7DEOH ���� DV PXOWLSOHV RI EDU VL]H�

�� )RU IXUWKHU LQIRUPDWLRQ VHH &,5,$ 5HSRUW ��� ����� DYDLODEOH IURP &RQVWUXFWLRQ ,QGXVWU\ 5HVHDUFK DQG ,QIRUPDWLRQ 
$VVRFLDWLRQ� � 6WRUH\ªV *DWH� :HVWPLQVWHU� /RQGRQ 6:�3 �$8�
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7DEOH ���� ¦ 8OWLPDWH DQFKRUDJH ERQG OHQJWKV DQG ODS OHQJWKV DV PXOWLSOHV RI EDU VL]H

��������� %XWW MRLQWV

����������� %DUV LQ FRPSUHVVLRQ

,Q VXFK FDVHV WKH ORDG PD\ EH WUDQVIHUUHG E\ HQG EHDULQJ RI VTXDUH VDZQ�FXW HQGV KHOG LQ FRQFHQWULF FRQWDFW 
E\ D VXLWDEOH VOHHYH RU RWKHU FRXSOHU� 7KH FRQFUHWH FRYHU IRU WKH VOHHYH VKRXOG EH QRW OHVV WKDQ WKDW VSHFLILHG 
IRU QRUPDO UHLQIRUFHPHQW�

����������� %DUV LQ WHQVLRQ

7KH RQO\ DFFHSWDEOH IRUP RI IXOO�VWUHQJWK EXWW MRLQW IRU D EDU LQ WHQVLRQ FRPSULVHV D PHFKDQLFDO FRXSOHU 
VDWLVI\LQJ WKH IROORZLQJ FULWHULD�

D� :KHQ D WHVW LV PDGH RI D UHSUHVHQWDWLYH JDXJH OHQJWK DVVHPEO\ FRPSULVLQJ UHLQIRUFHPHQW RI WKH VL]H� 
JUDGH DQG SURILOH WR EH XVHG DQG D FRXSOHU RI WKH SUHFLVH W\SH WR EH XVHG� WKH SHUPDQHQW HORQJDWLRQ DIWHU 
ORDGLQJ WR ���I\ VKRXOG QRW H[FHHG ��� PP�

E� 7KH WHQVLOH VWUHQJWK RI WKH FRXSOHG EDU VKRXOG H[FHHG ����� 1�PP� IRU JUDGH ���� ��� 1�PP� IRU 
JUDGH ��� $ DQG ��� 1�PP� IRU JUDGH ��� %�

5HLQIRUFHPHQW W\SHV *UDGH ��� 
SODLQ

*UDGH ���

3ODLQ 'HIRUPHG 
W\SH �

'HIRUPHG 
W\SH �

)DEULF

&RQFUHWH VWUHQJWK FODVV �����

7HQVLRQ DQFKRUDJH DQG ODS OHQJWK �� �� �� �� ��
���  WHQVLRQ ODS �� ��� �� �� ��
���  WHQVLRQ ODS �� ��� ��� �� ��
&RPSUHVVLRQ DQFKRUDJH OHQJWK �� �� �� �� ��
&RPSUHVVLRQ ODS OHQJWK �� �� �� �� ��

&RQFUHWH VWUHQJWK FODVV �����

7HQVLRQ DQFKRUDJH DQG ODS OHQJWK �� �� �� �� ��
���  WHQVLRQ ODS �� ��� �� �� ��
���  WHQVLRQ ODS �� ��� ��� �� ��
&RPSUHVVLRQ DQFKRUDJH OHQJWK �� �� �� �� ��
&RPSUHVVLRQ ODS OHQJWK �� �� �� �� ��

&RQFUHWH VWUHQJWK FODVV �����

7HQVLRQ DQFKRUDJH DQG ODS OHQJWK �� �� �� �� ��
���  WHQVLRQ ODS �� �� �� �� ��
���  WHQVLRQ ODS �� ��� �� �� ��
&RPSUHVVLRQ DQFKRUDJH OHQJWK �� �� �� �� ��
&RPSUHVVLRQ ODS OHQJWK �� �� �� �� ��

&RQFUHWH VWUHQJWK FODVV �����

7HQVLRQ DQFKRUDJH DQG ODS OHQJWK �� �� �� �� ��
���  WHQVLRQ ODS �� �� �� �� ��
���  WHQVLRQ ODS �� ��� �� �� ��
&RPSUHVVLRQ DQFKRUDJH OHQJWK �� �� �� �� ��
&RPSUHVVLRQ ODS OHQJWK �� �� �� �� ��
127( 7KH YDOXHV DUH URXQGHG XS WR WKH QHDUHVW ZKROH QXPEHU DQG WKH OHQJWK GHULYHG IURP WKHVH YDOXHV PD\ GLIIHU VOLJKWO\ IURP
WKRVH FDOFXODWHG GLUHFWO\ IRU HDFK EDU RU ZLUH VL]H�

© BSI 2007



%6 �����������

��

6HFWLRQ �

��������� :HOGHG MRLQWV LQ EDUV

)RU ZHOGHG MRLQWV LQ EDUV� WKH IROORZLQJ UHFRPPHQGDWLRQV DSSO\�

D� ZHOGHG MRLQWV VKRXOG QRW RFFXU DW EHQGV�

E� ZKHUH SRVVLEOH� MRLQWV LQ SDUDOOHO EDUV RI WKH SULQFLSDO WHQVLOH UHLQIRUFHPHQW VKRXOG EH VWDJJHUHG LQ WKH 
ORQJLWXGLQDO GLUHFWLRQ�

��������� 6WUHQJWK RI ZHOGV

7KH IROORZLQJ YDOXHV PD\ EH XVHG ZKHUH WKH VWUHQJWK RI WKH ZHOG KDV EHHQ SURYHG E\ WHVWV WR EH DW OHDVW DV 
JUHDW DV WKDW RI WKH SDUHQW EDU�

D� -RLQWV LQ FRPSUHVVLRQ� ��� � RI WKH GHVLJQ VWUHQJWK RI MRLQHG EDUV�

E� -RLQWV LQ WHQVLRQ� �� � RI WKH GHVLJQ VWUHQJWK RI MRLQHG EDUV ���� � LI ZHOGLQJ VWULFWO\ VXSHUYLVHG DQG
LI DW DQ\ FURVV�VHFWLRQ RI WKH PHPEHU QRW PRUH WKDQ �� � RI WKH WHQVLOH UHLQIRUFHPHQW LV ZHOGHG��

��������� 'HVLJQ VKHDU VWUHQJWK RI ILOOHU PDWHULDO LQ ODS�MRLQW ZHOGV

7KH GHVLJQ VKHDU VWUHQJWK RI ILOOHU PDWHULDO LQ ODS�MRLQW ZHOGV VKRXOG EH WDNHQ DV ���� WLPHV LWV \LHOG RU 
SURRI VWUHVV DV JLYHQ LQ WKH DSSURSULDWH %ULWLVK 6WDQGDUGV�

��������� 'HVLJQ RI ZHOGHG ODS MRLQWV

7KH OHQJWK RI ZHOG VKRXOG EH VXIILFLHQW WR WUDQVPLW WKH GHVLJQ ORDG LQ WKH EDU�

��������� /LPLWDWLRQ RI OHQJWK RI ZHOG LQ ODSV

7KH OHQJWK RI D UXQ RI ZHOG VKRXOG QRW QRUPDOO\ H[FHHG ILYH WLPHV WKH VL]H RI WKH EDU� ,I D ORQJHU OHQJWK RI 
ZHOG LV UHTXLUHG� LW VKRXOG EH GLYLGHG LQWR VHFWLRQV DQG WKH VSDFH EHWZHHQ UXQV PDGH QRW OHVV WKDQ ILYH WLPHV
WKH VL]H RI WKH EDU�

��������� +RRNV DQG EHQGV

(QG DQFKRUDJHV LQ WKH IRUP RI KRRNV DQG EHQGV VKRXOG RQO\ EH XVHG WR PHHW VSHFLILF GHVLJQ UHTXLUHPHQWV 
DQG VKRXOG FRQIRUP WR %6 �����

��������� (IIHFWLYH DQFKRUDJH OHQJWK RI D KRRN RU EHQG

7KH HIIHFWLYH DQFKRUDJH OHQJWK RI D KRRN RU EHQG LV WKH OHQJWK RI VWUDLJKW EDU ZKLFK ZRXOG EH HTXLYDOHQW LQ
DQFKRUDJH YDOXH WR WKDW SRUWLRQ RI WKH EDU EHWZHHQ WKH VWDUW RI WKH EHQG DQG D SRLQW IRXU WLPHV WKH EDU VL]H 
EH\RQG WKH HQG RI WKH EHQG� 7KLV HIIHFWLYH DQFKRUDJH OHQJWK PD\ EH WDNHQ DV IROORZV�

D� )RU D ���� KRRN� HLWKHU �� HLJKW WLPHV WKH LQWHUQDO UDGLXV RI WKH KRRN ZLWK D PD[LPXP RI �� WLPHV WKH 
EDU VL]H� RU �� WKH DFWXDO OHQJWK RI EDU LQ WKH KRRN LQFOXGLQJ WKH VWUDLJKW SRUWLRQ� ZKLFKHYHU LV JUHDWHU�

E� )RU D ��� EHQG� HLWKHU �� IRXU WLPHV WKH LQWHUQDO UDGLXV RI WKH EHQG ZLWK D PD[LPXP RI �� WLPHV WKH 
EDU VL]H� RU �� WKH DFWXDO OHQJWK RI WKH EDU� ZKLFKHYHU LV JUHDWHU�

$Q\ OHQJWK RI EDU LQ H[FHVV RI IRXU EDU�GLDPHWHUV EH\RQG WKH HQG RI WKH EHQG DQG ZKLFK OLHV ZLWKLQ WKH 
FRQFUHWH LQ ZKLFK WKH EDU LV WR EH DQFKRUHG PD\ DOVR EH LQFOXGHG IRU HIIHFWLYH DQFKRUDJH�

��������� 0LQLPXP UDGLXV RI EHQGV

,Q QR FDVH VKRXOG WKLV EH OHVV WKDQ WZLFH WKH UDGLXV RI WKH WHVW EHQG JXDUDQWHHG E\ WKH PDQXIDFWXUHU RI WKH 
EDU� QRU OHVV WKDQ WKH UDGLXV UHTXLUHG WR HQVXUH WKDW WKH EHDULQJ VWUHVV DW WKH PLG�SRLQW RI WKH FXUYH GRHV 
QRW H[FHHG WKH YDOXHV JLYHQ LQ ����������

��������� 'HVLJQ EHDULQJ VWUHVV LQVLGH EHQGV

����������� &DVHV ZKHUH FKHFNLQJ LV QRW QHHGHG

&DVHV ZKHUH WKH GHVLJQ EHDULQJ VWUHVV LQVLGH EHQGV QHHG QRW EH FKHFNHG DUH�

D� ZKHUH WKH EDU GRHV QRW H[WHQG EH\RQG D SRLQW IRXU EDU�GLDPHWHUV SDVW WKH HQG RI WKH EHQG�

E� ZKHUH WKH EDU LV DVVXPHG QRW WR EH VWUHVVHG EH\RQG D SRLQW IRXU EDU�GLDPHWHUV SDVW WKH HQG RI WKH EHQG 
DW WKH XOWLPDWH OLPLW VWDWH�
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����������� 2WKHU EDUV

7KH GHVLJQ EHDULQJ VWUHVV VKRXOG EH FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQ�

127( 7KH HTXDWLRQ LQFOXGHV DQ DOORZDQFH IRU P   ����

������ &XUWDLOPHQW DQG DQFKRUDJH RI EDUV

�������� *HQHUDO

([FHSW DW HQG VXSSRUWV �VHH ��������� LQ HYHU\ IOH[XUDO PHPEHU HYHU\ EDU VKRXOG H[WHQG EH\RQG WKH SRLQW 
DW ZKLFK LQ WKHRU\ LW LV QR ORQJHU QHHGHG� IRU D GLVWDQFH DW OHDVW HTXDO WR WKH JUHDWHU RI�

D� WKH HIIHFWLYH GHSWK RI WKH PHPEHU� RU

E� WZHOYH WLPHV WKH EDU VL]H�

,Q DGGLWLRQ IRU D EDU LQ WKH WHQVLRQ ]RQH� RQH RI WKH IROORZLQJ GLVWDQFHV IRU DOO DUUDQJHPHQWV RI GHVLJQ 
XOWLPDWH ORDG VKRXOG EH FRQVLGHUHG�

D� DQ DQFKRUDJH OHQJWK DSSURSULDWH WR LWV GHVLJQ VWUHQJWK �����I\� IURP WKH SRLQW DW ZKLFK LW LV QR ORQJHU 
UHTXLUHG WR DVVLVW LQ UHVLVWLQJ WKH EHQGLQJ PRPHQW� RU

E� WR WKH SRLQW ZKHUH WKH GHVLJQ VKHDU FDSDFLW\ RI WKH VHFWLRQ LV JUHDWHU WKDQ WZLFH WKH GHVLJQ VKHDU IRUFH
DW WKDW VHFWLRQ� RU

F� WR WKH SRLQW ZKHUH RWKHU EDUV FRQWLQXLQJ SDVW WKDW SRLQW SURYLGH GRXEOH WKH DUHD UHTXLUHG WR UHVLVW WKH 
GHVLJQ EHQGLQJ PRPHQW DW WKDW VHFWLRQ�

6LPSOLILHG UXOHV IRU FXUWDLOPHQW DUH DOVR JLYHQ LQ ��������

�������� 3RLQW DW ZKLFK D EDU LV QR ORQJHU UHTXLUHG

7KH SRLQW DW ZKLFK D EDU LV QR ORQJHU UHTXLUHG LV WKH SRLQW ZKHUH WKH GHVLJQ UHVLVWDQFH PRPHQW RI WKH 
VHFWLRQ� FRQVLGHULQJ RQO\ WKH FRQWLQXLQJ EDUV� LV HTXDO WR WKH GHVLJQ PRPHQW�

�������� &XUWDLOPHQW RI D ODUJH QXPEHU RI EDUV

$V FXUWDLOPHQW RI VXEVWDQWLDO DUHDV RI UHLQIRUFHPHQW DW D VLQJOH VHFWLRQ FDQ OHDG WR WKH GHYHORSPHQW RI ODUJH 
FUDFNV DW WKDW SRLQW� LW LV WKHUHIRUH DGYLVDEOH WR VWDJJHU WKH FXUWDLOPHQW SRLQWV LQ KHDYLO\ UHLQIRUFHG 
PHPEHUV�

�������� $QFKRUDJH RI EDUV DW D VLPSO\�VXSSRUWHG HQG RI D PHPEHU

$W D VLPSO\�VXSSRUWHG HQG RI D PHPEHU� HDFK WHQVLRQ EDU VKRXOG EH DQFKRUHG E\ RQH RI WKH IROORZLQJ�

D� DQ HIIHFWLYH DQFKRUDJH OHQJWK HTXLYDOHQW WR �� WLPHV WKH EDU VL]H EH\RQG WKH FHQWUH�OLQH RI WKH VXSSRUW� 
QR EHQG RU KRRN VKRXOG EHJLQ EHIRUH WKH FHQWUH RI WKH VXSSRUW�

E� DQ HIIHFWLYH DQFKRUDJH OHQJWK HTXLYDOHQW WR �� WLPHV WKH EDU VL]H SOXV G�� IURP WKH IDFH RI WKH VXSSRUW�
ZKHUH G LV WKH HIIHFWLYH GHSWK RI PHPEHU� QR EHQG RU KRRN VKRXOG EHJLQ EHIRUH G�� IURP WKH IDFH RI WKH 
VXSSRUW�

F� IRU VODEV� LI WKH GHVLJQ XOWLPDWH VKHDU VWUHVV DW WKH IDFH RI WKH VXSSRUW LV OHVV WKDQ KDOI WKH DSSURSULDWH 
YDOXH� YF� UHFRPPHQGHG LQ ������ D VWUDLJKW OHQJWK RI EDU EH\RQG WKH FHQWUH�OLQH RI WKH VXSSRUW HTXDO WR 
HLWKHU RQH�WKLUG RI WKH VXSSRUW ZLGWK RU �� PP� ZKLFKHYHU LV WKH JUHDWHU�

EHDULQJ VWUHVV  HTXDWLRQ ��

ZKHUH
)EW LV WKH WHQVLOH IRUFH GXH WR XOWLPDWH ORDGV LQ D EDU RU JURXS RI EDUV LQ FRQWDFW DW WKH VWDUW RI D

EHQG�
U LV WKH LQWHUQDO UDGLXV RI WKH EHQG�

LV WKH VL]H RI WKH EDU �RU� IRU D JURXS� WKH VL]H RI D EDU RI HTXLYDOHQW DUHD��
DE IRU D JLYHQ EDU �RU JURXS RI EDUV LQ FRQWDFW� LV WKH FHQWUH�WR�FHQWUH GLVWDQFH EHWZHHQ EDUV �RU 

JURXSV RI EDUV� SHUSHQGLFXODU WR WKH SODQH RI WKH EHQG� IRU D EDU RU JURXS RI EDUV DGMDFHQW WR WKH 
IDFH RI WKH PHPEHU� DE VKRXOG EH WDNHQ DV WKH FRYHU SOXV �

)EW
U
��������

�IFX
� � DE⁄( )�
��������������������������������≤
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������� &XUWDLOPHQW RI UHLQIRUFHPHQW

��������� *HQHUDO

7KH UXOHV JLYHQ LQ ��������� DQG ��������� GR QRW QHFHVVDULO\ SURYLGH WKH DUHD RU FRQWLQXLW\ RI 
UHLQIRUFHPHQW UHTXLUHG WR VDWLVI\ WKH WLH SURYLVLRQV RI �������

:KHUH D FDQWLOHYHU IRUPV DQ H[WHQVLRQ EH\RQG WKH HQG VXSSRUW RI D FRQWLQXRXV EHDP RU VODE� FDUH VKRXOG
EH WDNHQ WR HQVXUH WKDW WKH WRS VWHHO LQ WKH DGMDFHQW VSDQ H[WHQGV EH\RQG WKH SRLQW RI FRQWUDIOH[XUH�

��������� 6LPSOLILHG UXOHV IRU EHDPV

7KH VLPSOLILHG FXUWDLOPHQW UXOHV LOOXVWUDWHG LQ )LJXUH ���� PD\ EH XVHG IRU EHDPV LQ WKH IROORZLQJ
FLUFXPVWDQFHV�

D� 7KH EHDPV DUH GHVLJQHG IRU SUHGRPLQDQWO\ XQLIRUPO\ GLVWULEXWHG ORDGV�

E� ,Q WKH FDVH RI FRQWLQXRXV EHDPV� WKH VSDQV DUH DSSUR[LPDWHO\ HTXDO�

��������� 6LPSOLILHG UXOHV IRU VODEV

����������� *HQHUDO

7KH VLPSOLILHG FXUWDLOPHQW UXOHV LOOXVWUDWHG LQ )LJXUH ���� PD\ EH XVHG IRU VODEV LQ WKH IROORZLQJ 
FLUFXPVWDQFHV �EXW VHH ������� IRU GHWDLOV RI WRUVLRQ UHLQIRUFHPHQW DW WKH FRUQHUV RI WZR�ZD\ VODEV� �������
IRU GHWDLOLQJ UXOHV DW WKH HGJHV RI IODW VODEV DQG ����������� IRU HQG VXSSRUWV RI FRQWLQXRXV VODEV��

D� WKH VODEV DUH GHVLJQHG IRU SUHGRPLQDQWO\ XQLIRUPO\ GLVWULEXWHG ORDGV�

E� LQ WKH FDVH RI FRQWLQXRXV VODEV� WKH GHVLJQ KDV EHHQ FDUULHG RXW IRU WKH VLQJOH ORDG FDVH RI PD[LPXP 
GHVLJQ ORDG RQ DOO VSDQV DQG WKH VSDQV DUH DSSUR[LPDWHO\ HTXDO�

����������� &XUWDLOPHQW RI EDUV DW HQG VXSSRUW RI VODEV �ZKHUH VLPSOH VXSSRUW KDV EHHQ DVVXPHG LQ 
DVVHVVPHQW RI PRPHQWV�

'HVSLWH WKLV DVVXPSWLRQ� QHJDWLYH PRPHQWV PD\ DULVH ZKLFK FRXOG OHDG WR FUDFNLQJ� 7R FRQWURO WKLV� DQ 
DPRXQW RI UHLQIRUFHPHQW HTXDO WR KDOI WKH DUHD RI ERWWRP VWHHO DW PLG�VSDQ EXW QRW OHVV WKDQ WKH PLQLPXP 
JLYHQ LQ �������� VKRXOG EH SURYLGHG LQ WKH WRS RI WKH VODE DW WKH VXSSRUW� ,W VKRXOG KDYH D IXOO HIIHFWLYH 
WHQVLOH DQFKRUDJH LQWR WKH VXSSRUW DQG H[WHQG QRW OHVV WKDQ ����O RU �� WLPHV WKH EDU VL]H LQWR WKH VSDQ� 
%RWWRP UHLQIRUFHPHQW PD\ EH GHWDLOHG�

D� DV LQGLFDWHG LQ )LJXUH ���� IRU D VLPSO\�VXSSRUWHG HQG� LQ ZKLFK FDVH WKH VKHDU VWUHQJWK DW WKH VXSSRUW
PD\ EH EDVHG RQ WKH DUHD RI ERWWRP VWHHO FRQWLQXLQJ LQWR WKH VXSSRUW� RU

E� DV LQGLFDWHG LQ )LJXUH ���� IRU D VLPSO\�VXSSRUWHG HQG H[FHSW WKDW WKH ERWWRP VWHHO LV VWRSSHG DW WKH 
OLQH RI HIIHFWLYH VXSSRUW� LQ WKLV FDVH WKH VKHDU VWUHQJWK DW WKH VXSSRUW VKRXOG EH EDVHG RQ WKH DUHD RI WRS 
VWHHO�

������� 6SDFLQJ RI UHLQIRUFHPHQW

��������� 0LQLPXP GLVWDQFH EHWZHHQ EDUV

7KH KRUL]RQWDO GLVWDQFH EHWZHHQ EDUV VKRXOG QRW EH OHVV WKDQ KDJJ � � PP� ZKHUH KDJJ LV WKH PD[LPXP VL]H 
RI FRDUVH DJJUHJDWH� :KHUH WKHUH DUH WZR RU PRUH URZV�

D� WKH JDSV EHWZHHQ FRUUHVSRQGLQJ EDUV LQ HDFK URZ VKRXOG EH YHUWLFDOO\ LQ OLQH�

E� WKH YHUWLFDO GLVWDQFH EHWZHHQ EDUV VKRXOG EH QRW OHVV WKDQ �KDJJ���

:KHQ WKH EDU VL]H H[FHHGV KDJJ� � PP� D VSDFLQJ OHVV WKDQ WKH EDU VL]H RU HTXLYDOHQW EDU VL]H VKRXOG EH 
DYRLGHG�
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��������� 0D[LPXP GLVWDQFH EHWZHHQ EDUV LQ WHQVLRQ

����������� *HQHUDO

,Q QRUPDO LQWHUQDO RU H[WHUQDO FRQGLWLRQV RI H[SRVXUH ZKHUH WKH OLPLWDWLRQ RI FUDFN ZLGWKV WR ��� PP LV
DSSURSULDWH� XQOHVV WKH FDOFXODWLRQ RI FUDFN ZLGWKV �VHH ��� RI %6 ������������ VKRZV WKDW D JUHDWHU VSDFLQJ
LV DFFHSWDEOH� WKH EDU VSDFLQJV JLYHQ LQ ������������ ������������ ������������ ������������ ������������ 
������������ ����������� DQG ����������� PD\ EH XVHG IRU EHDPV DQG IRU VODEV ZKHUH WKH FRYHU GRHV QRW 
H[FHHG �� PP� :KHUH RWKHU FRQGLWLRQV DSSO\ VHH %6 �������

����������� %DUV RI PL[HG VL]HV

,Q WKH DSSOLFDWLRQ RI WKHVH UXOHV DQ\ EDU ZLWK D GLDPHWHU OHVV WKDQ ���� WLPHV WKDW RI WKH ODUJHVW EDU LQ WKH 
VHFWLRQ VKRXOG EH LJQRUHG H[FHSW ZKHQ FRQVLGHULQJ WKRVH LQ WKH VLGH IDFHV RI EHDPV�

����������� &OHDU KRUL]RQWDO GLVWDQFH EHWZHHQ EDUV LQ WHQVLRQ

7KH FOHDU KRUL]RQWDO GLVWDQFH EHWZHHQ DGMDFHQW EDUV� RU JURXSV� QHDU WKH WHQVLRQ IDFH RI D EHDP VKRXOG EH
QRW JUHDWHU WKDQ WKH YDOXH JLYHQ LQ 7DEOH ���� GHSHQGLQJ RQ WKH DPRXQW RI UHGLVWULEXWLRQ FDUULHG RXW LQ 
DQDO\VLV DQG WKH FKDUDFWHULVWLF VWUHQJWK RI WKH UHLQIRUFHPHQW� 6XE�FODXVHV ������������ ������������ 
������������ ������������ ����������� DQG ����������� JLYH GHWDLOV RI FDVHV ZKHUH 7DEOH ���� GRHV QRW DSSO\ 
RU LWV UHFRPPHQGDWLRQV PD\ EH DGMXVWHG� 

7DEOH ���� ¦ &OHDU GLVWDQFH EHWZHHQ EDUV DFFRUGLQJ WR SHUFHQWDJH UHGLVWULEXWLRQ

����������� &OHDU GLVWDQFH EHWZHHQ EDUV LQ WHQVLRQ

,QVWHDG RI XVLQJ WKH YDOXHV JLYHQ LQ 7DEOH ���� WKH FOHDU VSDFLQJ PD\ EH DVVHVVHG IURP WKH UHODWLRQVKLS�

����������� &OHDU GLVWDQFH EHWZHHQ WKH IDFH RI WKH EHDP DQG QHDUHVW ORQJLWXGLQDO EDU LQ WHQVLRQ

7KH GLVWDQFH EHWZHHQ WKH IDFH RI WKH EHDP DQG WKH QHDUHVW ORQJLWXGLQDO EDU LQ WHQVLRQ VKRXOG QRW EH JUHDWHU 
WKDQ KDOI WKH FOHDU GLVWDQFH JLYHQ LQ 7DEOH ���� RU DV GHULYHG IURP ������������

����������� %DUV QHDU VLGH IDFHV RI EHDPV H[FHHGLQJ ��� PP RYHUDOO GHSWK

7R FRQWURO FUDFNLQJ ORQJLWXGLQDO EDUV VKRXOG EH GLVWULEXWHG DW D VSDFLQJ QRW H[FHHGLQJ ��� PP QHDU WKH 
VLGH IDFHV RI WKH EHDP� 7KLV GLVWULEXWLRQ VKRXOG EH RYHU D GLVWDQFH RI WZR�WKLUGV RI WKH EHDPªV RYHUDOO GHSWK 
PHDVXUHG IURP LWV WHQVLRQ IDFH� 7KH EDU VL]H VKRXOG EH LQ DFFRUGDQFH ZLWK ���������

I\ � UHGLVWULEXWLRQ WR RU IURP VHFWLRQ FRQVLGHUHG

¥�� ¥�� ¥�� � ��� ��� ���

PP PP PP PP PP PP PP

��� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ���
127( 7KH YDOXHV DUH GHULYHG IURP WKH H[SUHVVLRQ�

FOHDU VSDFLQJ 

ZKHUH

E LV WKH UDWLR�

IURP WKH UHVSHFWLYH PD[LPXP PRPHQWV GLDJUDP�

FOHDU VSDFLQJ 

ZKHUH
IV LV WKH HVWLPDWHG VHUYLFH VWUHVV LQ WKH UHLQIRUFHPHQW ZKLFK PD\ EH REWDLQHG IURP HTXDWLRQ � 

�VHH ���������

�� ��� E

I\
������������������� ���≤

PRPHQW DW WKH VHFWLRQ DIWHU UHGLVWULEXWLRQ( )
PRPHQW DW WKH VHFWLRQ EHIRUH UHGLVWULEXWLRQ( )
�����������������������������������������������������������������������������������������������������

�� ���
IV

������������������ ���≤
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127( G LV WKH HIIHFWLYH GHSWK�

O LV WKH HIIHFWLYH VSDQ�

LV WKH EDU VL]H�

)LJXUH ���� ¦ 6LPSOLILHG GHWDLOLQJ UXOHV IRU EHDPV
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6HFWLRQ �

127( G LV WKH HIIHFWLYH GHSWK�

O LV WKH HIIHFWLYH VSDQ�

LV WKH EDU VL]H�

)LJXUH ���� ¦ 6LPSOLILHG GHWDLOLQJ UXOHV IRU VODEV
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6HFWLRQ �

����������� 6ODEV

,Q QR FDVH VKRXOG WKH FOHDU VSDFLQJ EHWZHHQ EDUV H[FHHG WKH OHVVHU RI WKUHH WLPHV WKH HIIHFWLYH GHSWK 
RU ��� PP�

,Q DGGLWLRQ� XQOHVV FUDFN ZLGWKV DUH FKHFNHG E\ GLUHFW FDOFXODWLRQ� WKH IROORZLQJ UXOHV ZLOO HQVXUH DGHTXDWH
FRQWURO RI FUDFNLQJ IRU VODEV VXEMHFWHG WR QRUPDO LQWHUQDO DQG H[WHUQDO HQYLURQPHQWV�

D� QR IXUWKHU FKHFN LV UHTXLUHG RQ EDU VSDFLQJ LI HLWKHU� 

�� JUDGH ��� VWHHO LV XVHG DQG WKH VODE GHSWK GRHV QRW H[FHHG ��� PP� RU

�� JUDGH ��� VWHHO LV XVHG DQG WKH VODE GHSWK GRHV QRW H[FHHG ��� PP� RU

�� WKH UHLQIRUFHPHQW SHUFHQWDJH ����$V�EG� LV OHVV WKDQ ��� ��

E� ZKHUH QRQH RI WKH FRQGLWLRQV ��� �� DQG �� DSSO\� WKH EDU VSDFLQJV VKRXOG EH OLPLWHG WR WKH YDOXHV JLYHQ 
LQ 7DEOH ���� IRU VODEV ZKHUH WKH UHLQIRUFHPHQW SHUFHQWDJH H[FHHGV � � RU WKH YDOXHV JLYHQ LQ 7DEOH ����
GLYLGHG E\ WKH UHLQIRUFHPHQW SHUFHQWDJH IRU OHVVHU DPRXQWV�

����������� 6ODEV ZKHUH DPRXQW RI UHGLVWULEXWLRQ LV XQNQRZQ

:KHQ XVLQJ 7DEOH ���� IRU VODEV� D YDOXH RI �¥�� �� PD\ EH DVVXPHG IRU VXSSRUW PRPHQWV DQG ]HUR IRU VSDQ 
PRPHQWV�

����������� 6SDFLQJ RI VKULQNDJH UHLQIRUFHPHQW

:KHQ UHLQIRUFHPHQW LV QHHGHG WR GLVWULEXWH FUDFNLQJ DULVLQJ IURP VKULQNDJH DQG WHPSHUDWXUH HIIHFWV� WKH 
UHFRPPHQGDWLRQV JLYHQ LQ �������� DQG �������� IRU SODLQ ZDOOV VKRXOG EH IROORZHG�

ZKHUH
$V LV WKH DUHD RI WHQVLRQ UHLQIRUFHPHQW UHTXLUHG IRU WKH XOWLPDWH OLPLW VWDWH�
E LV WKH EUHDGWK RI VHFWLRQ DW WKH SRLQW FRQVLGHUHG�
G LV WKH HIIHFWLYH GHSWK�
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6HFWLRQ �

6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� SUHVWUHVVHG FRQFUHWH

127( ,Q WKLV VHFWLRQ WKH GHVLJQ VWUHQJWKV RI PDWHULDOV DUH H[SUHVVHG LQ DOO WDEOHV DQG HTXDWLRQV LQ WHUPV RI WKH FKDUDFWHULVWLF 
VWUHQJWK RI WKH PDWHULDO� 8QOHVV VSHFLILFDOO\ VWDWHG RWKHUZLVH� DOO HTXDWLRQV DQG WDEOHV LQFOXGH DOORZDQFHV IRU P�

��� 'HVLJQ EDVLV

����� *HQHUDO

7KLV VHFWLRQ IROORZV WKH OLPLW VWDWH SKLORVRSK\ VHW RXW LQ 6HFWLRQ �� $V LW LV QRW SRVVLEOH WR DVVXPH WKDW D 
SDUWLFXODU OLPLW VWDWH ZLOO DOZD\V EH WKH FULWLFDO RQH� GHVLJQ PHWKRGV DUH JLYHQ IRU WKH XOWLPDWH OLPLW VWDWH 
DQG WKH VHUYLFHDELOLW\ OLPLW VWDWHV�

)RU OLJKWZHLJKW DJJUHJDWH FRQFUHWH� GHVLJQ VKRXOG EH ZLWK UHIHUHQFH WR 6HFWLRQ � RI %6 ������������ 7KH 
SUHVWUHVV ORVVHV ZLOO� LQ JHQHUDO� EH JUHDWHU WKDQ WKRVH IRU GHQVH DJJUHJDWH FRQFUHWH� VSHFLDOLVW OLWHUDWXUH 
JLYHV JXLGDQFH�

7KLV VHFWLRQ JLYHV PHWKRGV RI DQDO\VLV DQG GHVLJQ ZKLFK ZLOO LQ JHQHUDO HQVXUH WKDW� IRU SUHVWUHVVHG 
FRQFUHWH FRQVWUXFWLRQ� WKH GHVLJQ UHTXLUHPHQWV JLYHQ LQ 6HFWLRQ � DUH PHW�

2WKHU PHWKRGV PD\ EH XVHG SURYHG WKH\ FDQ EH VKRZQ WR EH VDWLVIDFWRU\ IRU WKH W\SH RI VWUXFWXUH RU PHPEHU 
FRQVLGHUHG�

����� $OWHUQDWLYH PHWKRGV

,Q FHUWDLQ FDVHV WKH DVVXPSWLRQV PDGH LQ WKLV VHFWLRQ PD\ EH LQDSSURSULDWH DQG D PRUH VXLWDEOH PHWKRG
VKRXOG EH DGRSWHG ZKLFK WDNHV DFFRXQW RI WKH VSHFLDO QDWXUH RI WKH VWUXFWXUH�

����� 6HUYLFHDELOLW\ FODVVLILFDWLRQ

,Q WKH DVVHVVPHQW RI WKH OLNHO\ EHKDYLRXU RI D SUHVWUHVVHG FRQFUHWH VWUXFWXUH RU HOHPHQW� WKH DPRXQW RI 
IOH[XUDO WHQVLOH VWUHVV DOORZHG XQGHU VHUYLFH ORDG GHILQHV LWV FODVV DV IROORZV�

����� &ULWLFDO OLPLW VWDWH

,Q JHQHUDO� WKH GHVLJQ RI FODVV � DQG � PHPEHUV LV FRQWUROOHG E\ WKH FRQFUHWH WHQVLRQ OLPLWDWLRQV IRU VHUYLFH
ORDG FRQGLWLRQV� EXW WKH GHVLJQ XOWLPDWH VWUHQJWK LQ IOH[XUH� VKHDU DQG WRUVLRQ VKRXOG EH FKHFNHG� 7KH 
GHVLJQ RI FODVV � PHPEHUV LV XVXDOO\ FRQWUROOHG E\ XOWLPDWH OLPLW VWDWH FRQGLWLRQV RU E\ GHIOHFWLRQ�

����� 'XUDELOLW\ DQG ILUH UHVLVWDQFH

'XUDELOLW\ DQG ILUH UHVLVWDQFH GHSHQG RQ WKH DPRXQW RI FRQFUHWH FRYHU WR UHLQIRUFHPHQW DQG SUHVWUHVVLQJ 
WHQGRQV DQG WKH TXDOLW\ RI DOO PDWHULDOV DQG ZRUNPDQVKLS� 5HFRPPHQGDWLRQV DUH JLYHQ LQ ������ DQG
6HFWLRQ �� 6HFWLRQ � DQG 6HFWLRQ �� )LUH WHVW UHVXOWV RU RWKHU HYLGHQFH PD\ EH XVHG WR DVFHUWDLQ WKH ILUH 
UHVLVWDQFH RI D PHPEHU RU UHIHUHQFH PD\ EH PDGH WR 6HFWLRQ � RI %6 ������������

����� 6WDELOLW\� UREXVWQHVV DQG RWKHU FRQVLGHUDWLRQV

)RU UHFRPPHQGDWLRQV RQ YLEUDWLRQ DQG RWKHU FRQVLGHUDWLRQV LQFOXGLQJ VWDELOLW\� UHIHUHQFH VKRXOG EH PDGH 
WR 6HFWLRQ � DQG 6HFWLRQ �� DQG WR ��� DQG 6HFWLRQ � RI %6 ������������

����� /RDGV

������� /RDG YDOXHV

7KH YDOXHV RI WKH GHVLJQ XOWLPDWH ORDGV DUH WKRVH JLYHQ LQ ������ 7KH GHVLJQ ORDGV WR EH XVHG IRU WKH 
VHUYLFHDELOLW\ OLPLW VWDWHV �VHH ����� DQG ������ DUH WKH FKDUDFWHULVWLF YDOXHV�

FODVV �� QR IOH[XUDO WHQVLOH VWUHVVHV�
FODVV �� IOH[XUDO WHQVLOH VWUHVVHV EXW QR YLVLEOH FUDFNLQJ�
FODVV �� IOH[XUDO WHQVLOH VWUHVVHV EXW VXUIDFH ZLGWK RI FUDFNV QRW H[FHHGLQJ ��� PP IRU PHPEHUV LQ 

H[SRVXUH FODVVHV ;6�� ;6�� ;'�� ;'�� ;)� DQG ;)� �VHH 7DEOH $�� RI %6 ������� DQG QRW 
H[FHHGLQJ ��� PP IRU DOO RWKHU PHPEHUV�
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6HFWLRQ �

������� 'HVLJQ ORDG DUUDQJHPHQWV

,Q JHQHUDO� ZKHQ DVVHVVLQJ DQ\ SDUWLFXODU HIIHFW RI ORDGLQJ� WKH DUUDQJHPHQW RI ORDGV VKRXOG EH WKDW FDXVLQJ 
WKH PRVW VHYHUH HIIHFW� &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH FRQVWUXFWLRQ VHTXHQFH DQG WR WKH VHFRQGDU\ 
HIIHFWV GXH ERWK WR WKH FRQVWUXFWLRQ VHTXHQFH DQG WR WKH SUHVWUHVV SDUWLFXODUO\ IRU WKH VHUYLFHDELOLW\ OLPLW
VWDWHV�

����� 6WUHQJWK RI PDWHULDOV

������� &KDUDFWHULVWLF VWUHQJWK RI FRQFUHWH

������� &KDUDFWHULVWLF VWUHQJWK RI VWHHO

7KH VSHFLILHG FKDUDFWHULVWLF VWUHQJWKV RI SUHVWUHVVLQJ WHQGRQV DUH JLYHQ LQ WKH DSSURSULDWH %ULWLVK
6WDQGDUGV� DQG WKRVH IRU UHLQIRUFHPHQW DUH JLYHQ LQ ��������

��� 6WUXFWXUHV DQG VWUXFWXUDO IUDPHV

����� $QDO\VLV RI VWUXFWXUHV

&RPSOHWH VWUXFWXUHV DQG FRPSOHWH VWUXFWXUDO IUDPHV PD\ EH DQDO\VHG LQ DFFRUGDQFH ZLWK WKH 
UHFRPPHQGDWLRQV RI ��� DQG ��� EXW� ZKHQ DSSURSULDWH� WKH PHWKRGV JLYHQ LQ ��� PD\ EH XVHG IRU WKH 
DQDO\VLV RI LQGLYLGXDO PHPEHUV�

����� 5HODWLYH VWLIIQHVV

5HODWLYH VWLIIQHVV VKRXOG JHQHUDOO\ EH EDVHG RQ WKH FRQFUHWH VHFWLRQ DV GHVFULEHG LQ ������

����� 5HGLVWULEXWLRQ RI PRPHQWV

������� *HQHUDO

5HGLVWULEXWLRQ RI PRPHQWV REWDLQHG E\ HODVWLF DQDO\VLV PD\ EH FDUULHG RXW� IRU WKH 8/6 RQO\� SURYLGHG WKH
IROORZLQJ FRQGLWLRQV DUH VDWLVILHG�

D� (TXLOLEULXP EHWZHHQ LQWHUQDO IRUFHV DQG H[WHUQDO ORDGV LV PDLQWDLQHG XQGHU HDFK DSSURSULDWH 
FRPELQDWLRQ RI GHVLJQ XOWLPDWH ORDG�

E� 7KH UHGXFWLRQ PDGH WR WKH PD[LPXP GHVLJQ PRPHQW ZLWKLQ HDFK UHJLRQ RI KRJJLQJ RU VDJJLQJ 
PRPHQWV� GHULYHG IURP DQ HODVWLF PD[LPXP PRPHQWV GLDJUDP FRYHULQJ DOO DSSURSULDWH FRPELQDWLRQV RI
GHVLJQ XOWLPDWH ORDG� GRHV QRW H[FHHG �� � �EXW VHH ������� IRU FHUWDLQ VWUXFWXUHV RYHU IRXU VWRUH\V��

F� :KHUH WKH GHVLJQ PRPHQW LV UHGXFHG DW D VHFWLRQ GHVFULEHG LQ E�� WKH QHXWUDO D[LV GHSWK [ VKRXOG EH 
FKHFNHG WR VHH WKDW LW LV QRW JUHDWHU WKDQ � E ¥ ����G�

������� 5HVWULFWLRQ LQ VWUXFWXUHV RYHU IRXU VWRUH\V ZKHUH VWUXFWXUDO IUDPH SURYLGHV ODWHUDO 
VWDELOLW\

7KH SURYLVLRQV RI ������� DSSO\ H[FHSW WKDW WKH OLPLW RI E� LV �� ��

ZKHUH
G LV WKH HIIHFWLYH GHSWK�

E LV WKH UDWLR�

�

127( ,Q JHQHUDO� FRQGLWLRQ F� ZLOO OLPLW RU SUHYHQW UHGLVWULEXWLRQ LQ FODVV � DQG � PHPEHUV� XQOHVV WKH SUHVWUHVV LV VPDOO� 
5HGLVWULEXWLRQ LQYROYLQJ D UHGXFWLRQ RI PRPHQW LQ FROXPQV ZLOO JHQHUDOO\ EH UXOHG RXW� XQOHVV WKH GHVLJQ XOWLPDWH D[LDO ORDG DQG 
WKH SUHVWUHVV LQ WKH FROXPQ DUH VPDOO�

PRPHQW DW WKH VHFWLRQ DIWHU UHGLVWULEXWLRQ( )
PD[LPXP HODVWLF PRPHQW DW WKH VHFWLRQ( )

�������������������������������������������������������������������������������������������������������������������������
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The appropriate compressive strength class of concrete should be selected from the preferred strength 
classes in 'Table 7 and Table 8 of BS EN 206-1:2000 and the Note to A.4.2 of BS 8500-1:2006(. 
Strength classes C28/35 and C32/40 are the minimum recommended for post-tensioning and pre-tensioning 
respectively. In both cases the concrete strength at transfer should be not less than 25 N/mm2.
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��� %HDPV

����� *HQHUDO

7KH GHILQLWLRQV DQG OLPLWDWLRQV RI WKH JHRPHWULF SURSHUWLHV IRU SUHVWUHVVHG EHDPV DUH DV JLYHQ IRU UHLQIRUFHG 
FRQFUHWH EHDPV LQ ����� H[FHSW WKDW WKH RYHUDOO GHSWK RI WKH PHPEHU VKRXOG EH XVHG LQVWHDG RI WKH HIIHFWLYH
GHSWK�

����� 6OHQGHU EHDPV

%HDPV VKRXOG QRW EH XQQHFHVVDULO\ VOHQGHU �VHH ��������� 3DUWLFXODU DWWHQWLRQ VKRXOG EH SDLG WR SRVVLEOH
LQVWDELOLW\ GXULQJ FRQVWUXFWLRQ DV ZHOO DV ZKHQ XQGHU ORDG LQ WKHLU ILQDO SRVLWLRQV� 0HPEHUV PD\ FROODSVH 
E\ WLOWLQJ DERXW D ORQJLWXGLQDO D[LV WKURXJK WKH OLIWLQJ SRLQWV� 7KLV LQLWLDO WLOWLQJ� ZKLFK PD\ EH GXH WR 
LPSHUIHFWLRQV LQ EHDP JHRPHWU\ DQG LQ ORFDWLQJ WKH OLIWLQJ SRLQWV� FRXOG FDXVH ODWHUDO EHQGLQJ PRPHQWV DQG
WKHVH� LI WRR KLJK� FRXOG UHVXOW LQ ODWHUDO LQVWDELOLW\� 7KH SUREOHP LV FRPSOH[ DQG H[SHULHQFH LV WKH EHVW 
JXLGH� 7KH IROORZLQJ IDFWRUV PD\ UHTXLUH FRQVLGHUDWLRQ�

D� EHDP JHRPHWU\� L�H� W\SH RI FURVV�VHFWLRQ� VSDQ�EUHDGWK�GHSWK UDWLRV� HWF��

E� ORFDWLRQ RI OLIWLQJ SRLQWV�

F� PHWKRG RI OLIWLQJ� L�H� LQFOLQHG RU YHUWLFDO VOLQJV� W\SH RI FRQQHFWLRQ EHWZHHQ WKH EHDP DQG WKH VOLQJV�

G� WROHUDQFHV LQ FRQVWUXFWLRQ� H�J� PD[LPXP ODWHUDO ERZ�

7KH GHVLJQ VWUHVVHV GXH WR WKH FRPELQHG HIIHFWV RI ODWHUDO EHQGLQJ� GHDG ORDG DQG SUHVWUHVV PD\ QHHG WR EH 
DVVHVVHG� LI FUDFNLQJ LV SRVVLEOH WKH OLIWLQJ DUUDQJHPHQWV VKRXOG EH FKDQJHG RU WKH EHDP VKRXOG EH SURYLGHG 
ZLWK DGHTXDWH ODWHUDO VXSSRUW�

����� &RQWLQXRXV EHDPV

$Q HODVWLF DQDO\VLV PD\ EH PDGH FRQVLGHULQJ WKH IROORZLQJ DUUDQJHPHQWV RI ORDG� 7KH GHVLJQ ORDGV VKRXOG
EH WKRVH UHODWLQJ WR WKH OLPLW VWDWH FRQVLGHUHG �VHH ����� RI WKLV VWDQGDUG DQG ��� RI %6 ����������� IRU 8/6
DQG ��� RI %6 ����������� IRU 6/6�� 7KH DUUDQJHPHQWV RI ORDG DUH�

D� DOWHUQDWH VSDQV ORDGHG ZLWK WKH PD[LPXP GHVLJQ ORDG DQG DOO RWKHU VSDQV ORDGHG ZLWK WKH PLQLPXP 
GHVLJQ ORDG�

E� DOO VSDQV ORDGHG ZLWK WKH PD[LPXP GHVLJQ ORDG�

5HGLVWULEXWLRQ RI WKH PRPHQWV REWDLQHG E\ WKLV PHWKRG PD\ EH FDUULHG RXW IRU WKH 8/6 RQO\� ZLWKLQ WKH 
OLPLWV UHFRPPHQGHG LQ ������

����� 6HUYLFHDELOLW\ OLPLW VWDWH IRU EHDPV

������� 6HFWLRQ DQDO\VLV

7KH IROORZLQJ DVVXPSWLRQV VKRXOG EH PDGH�

D� SODQH VHFWLRQV UHPDLQ SODQH�

E� HODVWLF EHKDYLRXU H[LVWV IRU FRQFUHWH VWUHVVHV XS WR WKH YDOXHV JLYHQ LQ �������� ������� DQG ������

F� WKH HODVWLF PRGXOXV IRU VWHHO LV JLYHQ LQ )LJXUH ��� DQG )LJXUH ���� IRU FRQFUHWH VHH ��� RI 
%6 ������������

G� LQ JHQHUDO� LW LV RQO\ QHFHVVDU\ WR FDOFXODWH GHVLJQ VWUHVVHV GXH WR WKH ORDG DUUDQJHPHQWV �VHH �������
RU ������ LPPHGLDWHO\ DIWHU WKH WUDQVIHU RI SUHVWUHVV DQG DIWHU DOO ORVVHV RI SUHVWUHVV KDYH RFFXUUHG� LQ 
ERWK FDVHV WKH HIIHFWV RI GHDG DQG LPSRVHG ORDGV RQ WKH VWUDLQ DQG IRUFH LQ WKH WHQGRQV PD\ EH LJQRUHG�

������� &RPSUHVVLYH VWUHVVHV LQ FRQFUHWH

,Q IOH[XUDO PHPEHUV FRPSUHVVLYH VWUHVVHV VKRXOG QRW H[FHHG ����IFX DW WKH H[WUHPH ILEUH� H[FHSW LQ 
FRQWLQXRXV EHDPV DQG RWKHU VWDWLFDOO\ LQGHWHUPLQDWH VWUXFWXUHV ZKHUH WKH\ PD\ EH LQFUHDVHG WR ���IFX
ZLWKLQ WKH UDQJH RI VXSSRUW PRPHQWV� ,Q GLUHFW FRPSUHVVLRQ WKH VWUHVV VKRXOG QRW H[FHHG ����IFX�
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6HFWLRQ �

������� )OH[XUDO WHQVLOH VWUHVVHV LQ FRQFUHWH

7HQVLRQ VKRXOG QRW EH DOORZHG DW PRUWDU RU FRQFUHWH MRLQWV RI PHPEHUV PDGH XS RI SUHFDVW XQLWV XQGHU WKH 
GHVLJQ ORDG� (OVHZKHUH VWUHVVHV VKRXOG QRW H[FHHG WKH IROORZLQJ IRU GLIIHUHQW FODVVHV�

D� &ODVV � PHPEHUV� 1R WHQVLOH VWUHVV�

E� &ODVV � PHPEHUV� 7KH GHVLJQ WHQVLOH VWUHVVHV VKRXOG QRW H[FHHG WKH GHVLJQ IOH[XUDO WHQVLOH VWUHQJWK RI 
WKH FRQFUHWH IRU SUH�WHQVLRQHG PHPEHUV QRU ��� RI WKH GHVLJQ IOH[XUDO WHQVLOH VWUHQJWK IRU SRVW�WHQVLRQHG 
PHPEHUV� 7KH OLPLWLQJ WHQVLOH VWUHVVHV DUH ���� IFX IRU SUH�WHQVLRQHG PHPEHUV DQG ���� IFX IRU 
SRVW�WHQVLRQHG PHPEHUV� 9DOXHV DUH JLYHQ LQ 7DEOH ������

7KH GHVLJQ VWUHVV JLYHQ LQ 7DEOH ��� PD\ EH LQFUHDVHG E\ XS WR ��� 1�PP� SURYLGHG WKDW LW LV VKRZQ E\ 
WHVWV WKDW VXFK HQKDQFHG VWUHVV GRHV QRW H[FHHG WKUHH�TXDUWHUV RI WKH WHQVLOH VWUHVV FDOFXODWHG IURP WKH 
ORDGLQJ LQ WKH SHUIRUPDQFH WHVW FRUUHVSRQGLQJ WR WKH DSSHDUDQFH RI WKH ILUVW FUDFN� :KHUH VXFK LQFUHDVH 
LV XVHG� WKH VWUHVV LQ WKH FRQFUHWH� GXH WR SUHVWUHVV DIWHU ORVVHV� VKRXOG EH DW OHDVW �� 1�PP��

7DEOH ��� ¦ 'HVLJQ IOH[XUDO WHQVLOH VWUHVVHV IRU FODVV � 
PHPEHUV� VHUYLFHDELOLW\ OLPLW VWDWH� FUDFNLQJ

:KHUH D GHVLJQ VHUYLFH ORDG LV RI D WHPSRUDU\ QDWXUH DQG LV H[FHSWLRQDOO\ KLJK LQ FRPSDULVRQ ZLWK WKH 
ORDG QRUPDOO\ FDUULHG� WKH YDOXHV JLYHQ LQ 7DEOH ��� PD\ EH IXUWKHU LQFUHDVHG E\ XS WR ��� 1�PP�� 
SURYLGHG WKDW XQGHU QRUPDO VHUYLFH FRQGLWLRQV WKH VWUHVV LV FRPSUHVVLYH WR HQVXUH WKDW DQ\ FUDFNV ZKLFK 
PLJKW KDYH RFFXUUHG FORVH XS�

:KHQ WKH VWUHVVHV LQ 7DEOH ��� DUH H[FHHGHG IRU HLWKHU RI WKH UHDVRQV JLYHQ DERYH� DQ\ SUH�WHQVLRQHG 
WHQGRQV VKRXOG EH ZHOO GLVWULEXWHG WKURXJKRXW WKH WHQVLRQ ]RQH RI WKH VHFWLRQ DQG SRVW�WHQVLRQHG WHQGRQV 
VKRXOG EH VXSSOHPHQWHG LI QHFHVVDU\ E\ DGGLWLRQDO UHLQIRUFHPHQW ORFDWHG QHDU WKH WHQVLRQ IDFH RI WKH 
PHPEHU�

F� &ODVV � PHPEHUV� $OWKRXJK FUDFNLQJ LV DOORZHG LW LV DVVXPHG WKDW WKH FRQFUHWH VHFWLRQ LV XQFUDFNHG 
DQG WKDW GHVLJQ K\SRWKHWLFDO WHQVLOH VWUHVVHV H[LVW DW WKH OLPLWLQJ FUDFN ZLGWKV LQ ������ 7KH GHVLJQ 
K\SRWKHWLFDO WHQVLOH VWUHVVHV IRU XVH LQ WKHVH FDOFXODWLRQV IRU PHPEHUV ZLWK HLWKHU SUH�WHQVLRQHG RU
JURXWHG SRVW�WHQVLRQHG WHQGRQV DUH JLYHQ LQ 7DEOH ���� PRGLILHG E\ WKH FRHIILFLHQWV LQ 7DEOH ��� DQG E\
WKH IROORZLQJ�

7KH FUDFNLQJ LQ SUHVWUHVVHG FRQFUHWH IOH[XUDO PHPEHUV LV GHSHQGHQW RQ WKH PHPEHU GHSWK DQG WKH GHVLJQ 
VWUHVV JLYHQ LQ 7DEOH ��� VKRXOG EH PRGLILHG E\ PXOWLSO\LQJ E\ WKH DSSURSULDWH IDFWRU IURP 7DEOH ����

)RU FRPSRVLWH FRQVWUXFWLRQ ZKHQ WKH IOH[XUDO VWUHVVHV JLYHQ LQ 7DEOH ��� DUH QRW H[FHHGHG GXULQJ 
FRQVWUXFWLRQ WKH IXOO GHSWK RI WKH VHFWLRQ VKRXOG EH XVHG ZKHQ XVLQJ 7DEOH ����

:KHQ DGGLWLRQDO UHLQIRUFHPHQW LV FRQWDLQHG ZLWKLQ WKH WHQVLRQ ]RQH� DQG LV SRVLWLRQHG FORVH WR WKH
WHQVLRQ IDFHV RI WKH FRQFUHWH� WKHVH PRGLILHG GHVLJQ K\SRWKHWLFDO WHQVLOH VWUHVVHV PD\ EH LQFUHDVHG E\ DQ
DPRXQW WKDW LV LQ SURSRUWLRQ WR WKH FURVV�VHFWLRQDO DUHD RI WKH DGGLWLRQDO UHLQIRUFHPHQW �H[SUHVVHG DV D
SHUFHQWDJH RI WKH FURVV�VHFWLRQDO DUHD RI WKH FRQFUHWH LQ WKH WHQVLRQ ]RQH�� )RU � � RI DGGLWLRQDO
UHLQIRUFHPHQW� WKH VWUHVVHV PD\ EH LQFUHDVHG E\ ��� 1�PP� IRU PHPEHUV LQ JURXSV D� DQG E� DQG
E\ ��� 1�PP� IRU PHPEHUV LQ JURXS F�� )RU RWKHU SHUFHQWDJHV RI DGGLWLRQDO UHLQIRUFHPHQW� WKH VWUHVVHV 
PD\ EH LQFUHDVHG LQ SURSRUWLRQ XS WR D OLPLW RI ����IFX�

:KHQ D VLJQLILFDQW SURSRUWLRQ RI WKH GHVLJQ VHUYLFH ORDG LV WUDQVLWRU\ �VHH ����� RI %6 ������������ VR WKDW
WKH ZKROH VHFWLRQ LV LQ FRPSUHVVLRQ XQGHU WKH SHUPDQHQW �GHDG SOXV IUHTXHQWO\ RFFXUULQJ LPSRVHG� ORDG�
WKH IRUHJRLQJ K\SRWKHWLFDO WHQVLOH VWUHVVHV PD\ EH H[FHHGHG XQGHU WKH IXOO VHUYLFH ORDG�

�� $OWKRXJK IFX LV LQ QHZWRQV SHU VTXDUH PLOOLPHWUH� WKH YDOXHV RI WHUPV LQ IFX DUH DOVR� QXPHULFDOO\� LQ QHZWRQV SHU VTXDUH 
PLOOLPHWUH� 6LPLODU SURYLVLRQV DSSO\ LQ ODWHU VXE�FODXVHV�

7\SH RI SUHVWUHVVHG PHPEHU 'HVLJQ VWUHVV IRU FRQFUHWH VWUHQJWK FODVV

&����� &����� &����� &�����

3UH�WHQVLRQHG ¦ ��� ��� ���
3RVW�WHQVLRQHG ��� ��� ��� ���
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7DEOH ��� ¦ 'HVLJQ K\SRWKHWLFDO IOH[XUDO WHQVLOH VWUHVVHV IRU FODVV � PHPEHUV

7DEOH ��� ¦ 'HSWK IDFWRUV IRU GHVLJQ WHQVLOH VWUHVVHV IRU FODVV � PHPEHUV

����� 6WUHVV OLPLWDWLRQV DW WUDQVIHU IRU EHDPV

������� 'HVLJQ FRPSUHVVLYH VWUHVVHV

'HVLJQ FRPSUHVVLYH VWUHVVHV VKRXOG QRW H[FHHG ���IFL DW WKH H[WUHPH ILEUH QRU ���IFL IRU QHDU XQLIRUP 
GLVWULEXWLRQV RI SUHVWUHVV� ZKHUH IFL LV WKH FRQFUHWH VWUHQJWK DW WUDQVIHU�

������� 'HVLJQ WHQVLOH VWUHVVHV LQ IOH[XUH

'HVLJQ WHQVLOH VWUHVVHV LQ IOH[XUH VKRXOG QRW H[FHHG WKH IROORZLQJ YDOXHV �VHH �������

D� &ODVV � PHPEHUV� ��� 1�PP��

E� &ODVV � PHPEHUV� ���� IFL IRU SUH�WHQVLRQHG PHPEHUV RU ���� IFL IRU SRVW�WHQVLRQHG PHPEHUV ZKHUH IFL
LV DV GHILQHG LQ �������� 0HPEHUV ZLWK SUH�WHQVLRQHG WHQGRQV VKRXOG KDYH VRPH WHQGRQV RU DGGLWLRQDO
UHLQIRUFHPHQW ZHOO GLVWULEXWHG WKURXJKRXW WKH WHQVLOH ]RQH RI WKH VHFWLRQ� 0HPEHUV ZLWK SRVW�WHQVLRQHG 
WHQGRQV VKRXOG� LI QHFHVVDU\� KDYH DGGLWLRQDO UHLQIRUFHPHQW ORFDWHG QHDU WKH WHQVLRQ IDFH RI WKH PHPEHU�

F� &ODVV � PHPEHUV� 7KH GHVLJQ WHQVLOH VWUHVV VKRXOG QRW� LQ JHQHUDO� H[FHHG WKH DSSURSULDWH YDOXH IRU D 
FODVV � PHPEHU� :KHUH WKLV VWUHVV LV H[FHHGHG� WKH VHFWLRQ VKRXOG� LQ GHVLJQ� EH FRQVLGHUHG DV FUDFNHG�

����� 'HIOHFWLRQ RI EHDPV

������� *HQHUDO

7KH VHUYLFHDELOLW\ UHTXLUHPHQWV IRU GHIOHFWLRQ DUH JLYHQ LQ �������� EXW QR QXPHULFDO OLPLWV DUH VHW� )RU 
UHLQIRUFHG FRQFUHWH� LQ DOO QRUPDO FDVHV� GHIOHFWLRQV DUH FRQWUROOHG E\ OLPLWLQJ WKH UDWLR RI VSDQ WR HIIHFWLYH 
GHSWK� ,Q JHQHUDO� WKLV DSSURDFK LV QRW SRVVLEOH IRU SUHVWUHVVHG FRQFUHWH� EHFDXVH RI PDMRU LQIOXHQFH RI WKH 
OHYHO RI SUHVWUHVV� :KHQ LW LV FRQVLGHUHG QHFHVVDU\ WR FDOFXODWH GHIOHFWLRQV� WKH PHWKRGV RXWOLQHG LQ �������
PD\ EH XVHG�

������� 0HWKRG RI FDOFXODWLRQ

(ODVWLF DQDO\VLV EDVHG RQ WKH FRQFUHWH VHFWLRQ SURSHUWLHV PD\ EH XVHG IRU LQVWDQWDQHRXV DQG ORQJ WHUP 
GHIOHFWLRQ RI FODVV � DQG FODVV � PHPEHUV� DQG IRU FODVV � PHPEHUV ZKHUH WKH GHVLJQ SHUPDQHQW ORDGV UHVXOW 
RQ VWUHVVHV QR JUHDWHU WKDQ WKRVH LQ 7DEOH ���� ,Q RWKHU FDVHV� PRUH ULJRURXV FDOFXODWLRQV EDVHG RQ WKH 
PRPHQW�FXUYDWXUH UHODWLRQVKLS IRU FUDFNHG VHFWLRQV VKRXOG EH FDUULHG RXW�

*URXS /LPLWLQJ
FUDFN ZLGWK

PP

'HVLJQ VWUHVV IRU FRQFUHWH VWUHQJWK
FODVV

&����� &����� &����� DQG 
RYHU

D� 3UH�WHQVLRQHG WHQGRQV ��� ¦ ��� ���
��� ¦ ��� ���

E� *URXWHG SRVW�WHQVLRQHG WHQGRQV ��� ��� ��� ���
��� ��� ��� ���

F� 3UH�WHQVLRQHG WHQGRQV GLVWULEXWHG LQ WKH WHQVLOH ]RQH 
DQG SRVLWLRQHG FORVH WR WKH WHQVLRQ IDFHV RI WKH FRQFUHWH

���
���

¦
¦

���
���

���
���

'HSWK RI PHPEHU )DFWRU

PP

��� DQG XQGHU ���
��� ���
��� ���
��� ���

� ��� DQG RYHU ���
127( ,QWHUPHGLDWH YDOXHV DUH IRXQG E\ LQWHUSRODWLRQ�
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6XLWDEOH OHYHOV RI GHVLJQ ORDGLQJ DQG GHVLJQ FULWHULD VKRXOG EH VHOHFWHG IURP 6HFWLRQ � RI %6 ����������� 
ZKHUH YDOXHV IRU WKH UHOHYDQW PDWHULDO SURSHUWLHV PD\ DOVR EH REWDLQHG� ,Q GHWHUPLQLQJ WKH HIIHFWLYH
PRGXOHV RI HODVWLFLW\ IRU WKH FDOFXODWLRQ RI ORQJ WHUP GHIOHFWLRQV� YDOXHV IRU WKH FUHHS FRHIILFLHQW PD\ EH
GHWHUPLQHG IURP HLWKHU ����� RU ��� RI %6 ������������

����� 8OWLPDWH OLPLW VWDWH IRU EHDPV LQ IOH[XUH

������� 6HFWLRQ DQDO\VLV

7KH IROORZLQJ DVVXPSWLRQV VKRXOG EH PDGH�

D� 7KH VWUDLQ GLVWULEXWLRQ LQ WKH FRQFUHWH LQ FRPSUHVVLRQ LV GHULYHG IURP WKH DVVXPSWLRQ WKDW SODQH 
VHFWLRQV UHPDLQ SODQH�

E� 7KH GHVLJQ VWUHVVHV LQ WKH FRQFUHWH LQ WKH FRPSUHVVLRQ DUH GHULYHG HLWKHU IURP WKH VWUHVV�VWUDLQ FXUYH 
JLYHQ LQ )LJXUH ��� ZLWK P   ��� RU WDNHQ DV ����IFX IRU D GHSWK �IURP WKH FRPSUHVVLRQ IDFH� HTXDO WR ��� 
WLPHV WKH GHSWK RI WKH FRPSUHVVLRQ ]RQH�
127( ,Q ERWK FDVHV WKH VWUDLQ DW WKH RXWHUPRVW FRPSUHVVLRQ ILEUH LV WDNHQ DV �������

F� 7KH WHQVLOH VWUHQJWK RI FRQFUHWH LV LJQRUHG�

G� 7KH VWUDLQV LQ ERQGHG SUHVWUHVVLQJ WHQGRQV DQG LQ DQ\ DGGLWLRQDO UHLQIRUFHPHQW� ZKHWKHU LQ WHQVLRQ
RU FRPSUHVVLRQ� DUH GHULYHG IURP WKH DVVXPSWLRQ WKDW SODQH VHFWLRQV UHPDLQ SODQH�

H� 7KH GHVLJQ VWUHVVHV LQ ERQGHG SUHVWUHVVLQJ WHQGRQV� ZKHWKHU LQLWLDOO\ WHQVLRQHG RU XQWHQVLRQHG� DQG 
LQ DQ\ DGGLWLRQDO UHLQIRUFHPHQW DUH GHULYHG IURP WKH DSSURSULDWH VWUHVV�VWUDLQ FXUYH� WKH VWUHVV�VWUDLQ 
FXUYHV IRU SUHVWUHVVLQJ WHQGRQV DUH JLYHQ LQ )LJXUH ��� DQG WKRVH IRU UHLQIRUFHPHQW LQ )LJXUH ���� �$Q 
DOWHUQDWLYH DSSURDFK IRU REWDLQLQJ WKH VWUHVV LQ WKH WHQGRQV LV JLYHQ LQ ������� DQG 7DEOH �����

I� 7KH GHVLJQ VWUHVV LQ XQERQGHG SUHVWUHVVLQJ WHQGRQV LV OLPLWHG WR WKH YDOXHV JLYHQ E\ HTXDWLRQ �� XQOHVV 
D KLJKHU YDOXH FDQ EH MXVWLILHG E\ D PRUH ULJRURXV DQDO\VLV RU RQ WKH EDVLV RI WHVWV�

������� 6\PEROV

)RU WKH SXUSRVHV RI ������ WKH IROORZLQJ V\PEROV DSSO\�

������� 'HVLJQ IRUPXODH

7KH UHVLVWDQFH PRPHQW RI D EHDP 0X� FRQWDLQLQJ ERQGHG RU XQERQGHG WHQGRQV� DOO RI ZKLFK DUH ORFDWHG LQ 
WKH WHQVLRQ ]RQH� PD\ EH REWDLQHG IURP WKH IROORZLQJ HTXDWLRQ�

)RU D UHFWDQJXODU EHDP� RU D IODQJHG EHDP LQ ZKLFK WKH IODQJH WKLFNQHVV LV QRW OHVV WKDQ ���[� GQ PD\ EH
WDNHQ DV ����[�

)RU ERQGHG WHQGRQV� YDOXHV RI ISE DQG [ PD\ EH REWDLQHG IURP 7DEOH ���� 7KHVH YDOXHV KDYH EHHQ GHULYHG
IURP WKH DVVXPSWLRQV LQ ��������

$SV DUHD RI SUHVWUHVVLQJ WHQGRQV LQ WKH WHQVLRQ ]RQH�
$V DUHD RI UHLQIRUFHPHQW�
E ZLGWK RU HIIHFWLYH ZLGWK RI WKH VHFWLRQ RU IODQJH LQ WKH FRPSUHVVLRQ ]RQH�
G HIIHFWLYH GHSWK WR WKH FHQWURLG RI WKH VWHHO DUHD $SV�
GQ GHSWK WR WKH FHQWURLG RI WKH FRPSUHVVLRQ ]RQH�
ISE GHVLJQ WHQVLOH VWUHVV LQ WKH WHQGRQV�
ISH GHVLJQ HIIHFWLYH SUHVWUHVV LQ WKH WHQGRQV DIWHU DOO ORVVHV�
0X GHVLJQ PRPHQW RI UHVLVWDQFH RI WKH VHFWLRQ�
[ GHSWK RI WKH QHXWUDO D[LV�

0X  ISE$SV�G ¥ GQ� HTXDWLRQ ��
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)RU XQERQGHG WHQGRQV� YDOXHV RI ISE DQG [ PD\ EH REWDLQHG IURP HTXDWLRQV �� DQG ��� 7KH YDOXH RI ISE
VKRXOG QRW EH WDNHQ DV JUHDWHU WKDQ ���ISX�

(TXDWLRQ �� KDV EHHQ GHULYHG E\ WDNLQJ WKH OHQJWK RI WKH ]RQH RI LQHODVWLFLW\ ZLWKLQ WKH FRQFUHWH DV ��[� 
7KH OHQJWK O VKRXOG QRUPDOO\ EH WDNHQ DV WKH OHQJWK RI WKH WHQGRQV EHWZHHQ HQG DQFKRUDJHV� 7KLV OHQJWK 
PD\ EH UHGXFHG LQ WKH FDVH RI FRQWLQXRXV PXOWL�VSDQ PHPEHUV ZKHQ DQ DQDO\VLV LV FDUULHG RXW WR GHWHUPLQH 
WKH PLQLPXP QXPEHU RI ]RQHV RI LQHODVWLFLW\ DVVRFLDWHG ZLWK HDFK DUUDQJHPHQW RI GHVLJQ ORDG�

7DEOH ��� ¦ &RQGLWLRQV DW WKH XOWLPDWH OLPLW VWDWH IRU UHFWDQJXODU EHDPV ZLWK SUH�WHQVLRQHG 
WHQGRQV RU SRVW�WHQVLRQHG WHQGRQV KDYLQJ HIIHFWLYH ERQG

������� $OORZDQFH IRU DGGLWLRQDO UHLQIRUFHPHQW LQ WKH WHQVLRQ ]RQH

,Q WKH DEVHQFH RI D ULJRURXV DQDO\VLV� WKH DUHD RI UHLQIRUFHPHQW $V PD\ EH UHSODFHG E\ DQ HTXLYDOHQW DUHD
RI SUHVWUHVVLQJ WHQGRQV $VI\�ISX�

HTXDWLRQ ��

HTXDWLRQ ��

'HVLJQ VWUHVV LQ WHQGRQV DV D SURSRUWLRQ RI WKH
GHVLJQ VWUHQJWK� ISE�����ISX

5DWLR RI GHSWK RI QHXWUDO D[LV WR WKDW RI WKH
 FHQWURLG RI WKH WHQGRQV LQ WKH WHQVLRQ ]RQH� [�G

ISH�ISX ISH�ISX

��� ��� ��� ��� ��� ���

���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����
���� ���� ���� ���� ���� ���� ����

ISE ISH
����
O G⁄
������������� � ���±

ISX$SV
IFXEG
������������������ 

[ ����
ISX$SV
IFXEG
�����������������

ISE
ISX
������� G 

ISX$SV
IFXEG
���������������
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����� 'HVLJQ VKHDU UHVLVWDQFH RI EHDPV

������� 6\PEROV

)RU WKH SXUSRVHV RI ����� WKH IROORZLQJ V\PEROV DSSO\�

������� 0D[LPXP GHVLJQ VKHDU VWUHVV

,Q QR FLUFXPVWDQFHV VKRXOG WKH PD[LPXP GHVLJQ VKHDU VWUHVV �VHH ������� DQG �������� H[FHHG ��� IFX
RU � 1�PP�� ZKLFKHYHU LV WKH OHVVHU �WKLV LQFOXGHV DQ DOORZDQFH RI ���� IRU P��

������� &DOFXODWLRQ RI GHVLJQ VKHDU UHVLVWDQFH

7KH GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI WKH FRQFUHWH DORQH 9F VKRXOG EH FRQVLGHUHG DW VHFWLRQV WKDW DUH
XQFUDFNHG �0 � 0R� DQG DW VHFWLRQV WKDW DUH FUDFNHG �0 0R� LQ IOH[XUH� DV IROORZV�

D� $W XQFUDFNHG VHFWLRQV� 9FR VKRXOG EH HYDOXDWHG IURP ��������

E� $W FUDFNHG VHFWLRQV� 9FR DQG 9FU VKRXOG EH HYDOXDWHG IURP ������� DQG ������� DQG WKH OHVVHU YDOXH 
WDNHQ�

,I QHFHVVDU\� VKHDU UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ DFFRUGDQFH ZLWK ������� DQG ��������

$VY FURVV�VHFWLRQDO DUHD RI WKH WZR OHJV RI D OLQN�
EY EUHDGWK RI WKH PHPEHU� RU IRU 7�� ,� DQG /�EHDPV� WKH EUHDGWK RI WKH ULE�

127( :KHUH D GXFW RFFXUV LQ D ULE� WKH YDOXH RI EY VKRXOG EH UHGXFHG E\ WKH VL]H RI WKH GXFW LI XQJURXWHG DQG 
WZR�WKLUGV RI WKH VL]H LI JURXWHG�

G GLVWDQFH IURP WKH H[WUHPH FRPSUHVVLRQ ILEUH WR WKH FHQWURLG RI WKH VWHHO DUHD �$SV� $V� LQ WKH 
WHQVLRQ ]RQH�

GW GHSWK IURP WKH H[WUHPH FRPSUHVVLRQ ILEUH HLWKHU WR WKH ORQJLWXGLQDO EDUV �VHH �������� RU WR WKH 
FHQWURLG RI WKH WHQGRQV� ZKLFKHYHU LV WKH JUHDWHU�

IFS GHVLJQ FRPSUHVVLYH VWUHVV DW WKH FHQWURLGDO D[LV GXH WR SUHVWUHVV� WDNHQ DV SRVLWLYH�
IFS[ GHVLJQ VWUHVV DW D GLVWDQFH [ IURP WKH HQG RI PHPEHU�
ISH GHVLJQ HIIHFWLYH SUHVWUHVV LQ WKH WHQGRQV DIWHU DOO ORVVHV KDYH RFFXUUHG� ZKLFK VKRXOG QRW EH 

WDNHQ DV JUHDWHU WKDQ ���ISX�
127( :KHUH WKH VWHHO DUHD LQ WKH WHQVLRQ ]RQH FRQVLVWV RI WHQGRQV DQG UHLQIRUFHPHQW� ISH PD\ EH WDNHQ DV WKH YDOXH 
REWDLQHG E\ GLYLGLQJ WKH HIIHFWLYH SUHVWUHVVLQJ IRUFH E\ DQ HTXLYDOHQW DUHD RI WHQGRQV HTXDO WR �$SV� $VI\�ISX��

IW PD[LPXP GHVLJQ SULQFLSDO WHQVLOH VWUHVV�
I\Y FKDUDFWHULVWLF VWUHQJWK RI WKH UHLQIRUFHPHQW� ZKLFK VKRXOG QRW EH WDNHQ DV JUHDWHU 

WKDQ ��� 1�PP��
OS OHQJWK RI SUHVWUHVV GHYHORSPHQW�
0R PRPHQW QHFHVVDU\ WR SURGXFH ]HUR VWUHVV LQ WKH FRQFUHWH DW WKH H[WUHPH WHQVLRQ ILEUH� LQ WKLV 

FDOFXODWLRQ RQO\ ��� RI WKH VWUHVV GXH WR SUHVWUHVV VKRXOG EH WDNHQ LQWR DFFRXQW�
VY OLQN VSDFLQJ DORQJ WKH OHQJWK RI WKH PHPEHU�
YF GHVLJQ FRQFUHWH VKHDU VWUHVV REWDLQHG IURP 7DEOH ��� LQ ZKLFK $V LV UHSODFHG E\ �$SV� $V� ZKHUH 

$SV DQG $V DUH WKH UHVSHFWLYH DUHDV RI WHQGRQV DQG UHLQIRUFHPHQW LQ WKH WHQVLRQ ]RQH�
9 DQG 0 GHVLJQ VKHDU IRUFH DQG EHQGLQJ PRPHQW YDOXHV DW WKH VHFWLRQ GXH WR WKH SDUWLFXODU XOWLPDWH ORDG 

FRQGLWLRQ�
9F GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI WKH FRQFUHWH�
9FR GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI D VHFWLRQ XQFUDFNHG LQ IOH[XUH�
9FU GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI D VHFWLRQ FUDFNHG LQ IOH[XUH�
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������� 6HFWLRQV XQFUDFNHG LQ IOH[XUH

7KH GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI D VHFWLRQ XQFUDFNHG LQ IOH[XUH 9FR FRUUHVSRQGV WR WKH RFFXUUHQFH RI 
D PD[LPXP GHVLJQ SULQFLSDO WHQVLOH VWUHVV DW WKH FHQWURLGDO D[LV RI WKH VHFWLRQ RI IW   ���� IFX�

,Q WKH FDOFXODWLRQ RI 9FR� WKH GHVLJQ YDOXH RI WKH SUHVWUHVV DW WKH FHQWURLGDO D[LV VKRXOG EH WDNHQ DV ���IFS� 
7KH YDOXH RI 9FR LV JLYHQ LQ WKH IROORZLQJ HTXDWLRQ�

9DOXHV RI 9FR�EYK REWDLQHG IURP HTXDWLRQ �� DUH JLYHQ LQ 7DEOH ��� IRU DSSOLFDEOH YDOXHV RI IFS� ,Q IODQJHG 
PHPEHUV ZKHUH WKH FHQWURLGDO D[LV RFFXUV LQ WKH IODQJH WKH SULQFLSDO WHQVLOH VWUHVV VKRXOG EH OLPLWHG
WR ���� IFX DW WKH LQWHUVHFWLRQ RI WKH IODQJH DQG ZHE� LQ WKLV FDOFXODWLRQ� ��� RI WKH VWUHVV GXH WR SUHVWUHVV 
DW WKLV LQWHUVHFWLRQ VKRXOG EH XVHG LQ FDOFXODWLQJ 9FR�

)RU D VHFWLRQ XQFUDFNHG LQ IOH[XUH DQG ZLWK LQFOLQHG WHQGRQV RU FRPSUHVVLRQ ]RQHV� WKH GHVLJQ VKHDU IRUFHV 
SURGXFHG VKRXOG EH FRPELQHG DOJHEUDLFDOO\ ZLWK WKH H[WHUQDO GHVLJQ ORDG HIIHFWV�

7DEOH ��� ¦ 9DOXHV RI 9FR�EYK

,Q D SUH�WHQVLRQHG PHPEHU WKH FULWLFDO VHFWLRQ VKRXOG EH WDNHQ DW D GLVWDQFH IURP WKH HGJH RI WKH EHDULQJ 
HTXDO WR WKH KHLJKW RI WKH FHQWURLG RI WKH VHFWLRQ DERYH WKH VRIILW� :KHUH WKH VHFWLRQ RFFXUV ZLWKLQ WKH 
SUHVWUHVVHG GHYHORSPHQW OHQJWK� WKH FRPSUHVVLYH VWUHVV DW WKH FHQWURLGDO D[LV GXH WR SUHVWUHVV� IFS[� WR EH 
XVHG LQ HTXDWLRQ �� PD\ EH FDOFXODWHG IURP WKH IROORZLQJ UHODWLRQVKLS�

7KH SUHVWUHVV GHYHORSPHQW OHQJWK VKRXOG EH WDNHQ DV HLWKHU WKH WUDQVPLVVLRQ OHQJWK �VHH ����� RU WKH 
RYHUDOO GHSWK RI WKH PHPEHU� ZKLFKHYHU LV WKH JUHDWHU�

������� 6HFWLRQV FUDFNHG LQ IOH[XUH

7KH GHVLJQ XOWLPDWH VKHDU UHVLVWDQFH RI D VHFWLRQ FUDFNHG LQ IOH[XUH 9FU PD\ EH FDOFXODWHG XVLQJ
HTXDWLRQ ���

7KH YDOXH RI 9FU VKRXOG EH WDNHQ DV QRW OHVV WKDQ ���EYG IFX�

7KH YDOXH RI 9FU FDOFXODWHG XVLQJ WKLV HTXDWLRQ DW D SDUWLFXODU VHFWLRQ PD\ EH DVVXPHG WR EH FRQVWDQW IRU D
GLVWDQFH HTXDO WR G��� PHDVXUHG LQ WKH GLUHFWLRQ RI LQFUHDVLQJ PRPHQW� IURP WKDW SDUWLFXODU VHFWLRQ�

)RU D VHFWLRQ FUDFNHG LQ D IOH[XUH DQG ZLWK LQFOLQHG WHQGRQV RU FRPSUHVVLRQ FRUGV� WKH GHVLJQ VKHDU IRUFHV 
SURGXFHG VKRXOG EH FRPELQHG ZLWK WKH H[WHUQDO GHVLJQ ORDG HIIHFWV ZKHUH WKHVH HIIHFWV DUH LQFUHDVHG�

9FR   ����EYK �IW
� � ���IFSIW� HTXDWLRQ ��

IFS

1�PP�

&RQFUHWH VWUHQJWK FODVV

&����� &����� &����� &�����

� ���� ���� ���� ����
� ���� ���� ���� ����
� ���� ���� ���� ����
� ���� ���� ���� ����

�� ���� ���� ���� ����
�� ���� ���� ���� ����
�� ���� ���� ���� ����

ZKHUH
IFS LV WKH GHVLJQ VWUHVV DW WKH HQG RI WKH SUHVWUHVV GHYHORSPHQW OHQJWK OS�

HTXDWLRQ ��

IFS[
[
OS
���� � [

OS
����± IFS 

9FU � ����
ISH
ISX
�������±( ) YFEYG 0R

9
0
������ 
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������� &DVHV QRW UHTXLULQJ VKHDU UHLQIRUFHPHQW

3URYLGLQJ 9 LV OHVV WKDQ 9F FDVHV QRW UHTXLULQJ VKHDU UHLQIRUFHPHQW DUH�

D� ZKHUH 9 LV OHVV WKDQ ���9F�

E� LQ PHPEHUV RI PLQRU LPSRUWDQFH�

F� ZKHUH WHVWV FDUULHG RXW LQ DFFRUGDQFH ZLWK ����� KDYH VKRZQ WKDW VKHDU UHLQIRUFHPHQW LV QRW UHTXLUHG�

������� 6KHDU UHLQIRUFHPHQW ZKHUH 9 GRHV QRW H[FHHG 9F� ��� EYG

([FHSW IRU WKH FDVHV GHVFULEHG LQ ������� OLQNV VKRXOG EH SURYLGHG WR VDWLVI\ HTXDWLRQ ���

������� 6KHDU UHLQIRUFHPHQW ZKHUH 9 H[FHHGV 9F� ��� EYG

/LQNV VKRXOG EH SURYLGHG WR VDWLVI\ HTXDWLRQ ���

������� $UUDQJHPHQW RI VKHDU UHLQIRUFHPHQW

$W ERWK FRUQHUV LQ WKH WHQVLOH ]RQH� D OLQN VKRXOG SDVV URXQG D ORQJLWXGLQDO EDU� D WHQGRQ� RU D JURXS RI
WHQGRQV KDYLQJ D GLDPHWHU QRW OHVV WKDQ WKH OLQN GLDPHWHU�

$ OLQN VKRXOG H[WHQG DV FORVH WR WKH WHQVLRQ DQG FRPSUHVVLRQ IDFHV DV SRVVLEOH� ZLWK GXH UHJDUG WR FRYHU� 
7KH OLQNV SURYLGHG DW D FURVV�VHFWLRQ VKRXOG EHWZHHQ WKHP HQFORVH DOO WKH WHQGRQV DQG DGGLWLRQDO
UHLQIRUFHPHQW SURYLGHG DW WKH FURVV�VHFWLRQ DQG VKRXOG EH DGHTXDWHO\ DQFKRUHG �VHH �������� DQG ����������

�������� 6SDFLQJ RI VKHDU UHLQIRUFHPHQW

7KH VSDFLQJ RI OLQNV DORQJ D PHPEHU VKRXOG QRW H[FHHG ����GW RU IRXU WLPHV WKH ZHE WKLFNQHVV IRU IODQJHG 
PHPEHUV� :KHQ 9 H[FHHGV ���9F� WKH PD[LPXP VSDFLQJ VKRXOG EH UHGXFHG WR ���GW� 7KH ODWHUDO VSDFLQJ RI
WKH LQGLYLGXDO OHJV RI WKH OLQNV SURYLGHG DW D FURVV�VHFWLRQ VKRXOG QRW H[FHHG GW�

����� 7RUVLRQ
&DOFXODWLRQV DUH UHTXLUHG ZKHQ WRUVLRQDO UHVLVWDQFH LV QHFHVVDU\ IRU HTXLOLEULXP RU ZKHQ VLJQLILFDQW
WRUVLRQDO VWUHVVHV PD\ RFFXU� 7KH PHWKRG DGRSWHG IRU UHLQIRUFHG FRQFUHWH EHDPV LQ ��� RI %6 ����������� 
PD\ JHQHUDOO\ EH XVHG�

��� 6ODEV

����� *HQHUDO

7KH UHFRPPHQGDWLRQV JLYHQ LQ ��� IRU EHDPV DSSO\ DOVR WR VODEV� 7KH PHWKRGV RI DQDO\VLV GHVFULEHG LQ �����
DQG ����� PD\ EH XVHG IRU WKH XOWLPDWH OLPLW VWDWH EXW HODVWLF DQDO\VLV VKRXOG EH XVHG IRU WKH VHUYLFHDELOLW\
OLPLW VWDWHV� 7KH GHVLJQ IRU VKHDU VKRXOG EH LQ DFFRUGDQFH ZLWK ����� H[FHSW WKDW VKHDU UHLQIRUFHPHQW QHHG 
QRW EH SURYLGHG LI 9 LV OHVV WKDQ 9F� RU ZKHUH WHVWV FDUULHG RXW LQ DFFRUGDQFH ZLWK ����� KDYH VKRZQ WKDW 
VKHDU VWHHO LV QRW UHTXLUHG�

����� )ODW VODEV

7KH DQDO\VLV DQG GHVLJQ RI IODW VODEV VKRXOG EH FDUULHG RXW LQ DFFRUGDQFH ZLWK DSSURSULDWH VSHFLDOLVW 
OLWHUDWXUH�

��� &ROXPQV
,Q IUDPHG VWUXFWXUHV ZKHUH WKH PHDQ GHVLJQ VWUHVV LQ WKH FRQFUHWH VHFWLRQ LPSRVHG E\ WKH WHQGRQV LV OHVV 
WKDQ ��� 1�PP�� WKHVH PD\ EH DQDO\VHG DV UHLQIRUFHG FROXPQV LQ DFFRUGDQFH ZLWK ����

HTXDWLRQ ��

HTXDWLRQ ��

$VY
VY
���������

���EY
����I\Y
������������������� 

$VY
VY
���������

9 9F±
����I\YGW
������������������������� 
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��� 7HQVLRQ PHPEHUV
7HQVLOH VWUHQJWK VKRXOG EH EDVHG RQ WKH GHVLJQ VWUHQJWK �����ISX� RI WKH SUHVWUHVVLQJ WHQGRQV DQG WKH 
VWUHQJWK GHYHORSHG E\ DQ\ DGGLWLRQDO UHLQIRUFHPHQW� 7KH DGGLWLRQDO UHLQIRUFHPHQW PD\ XVXDOO\ EH DVVXPHG 
WR EH DFWLQJ DW LWV GHVLJQ VWUHVV �����I\�� LQ VSHFLDO FDVHV LW PD\ EH QHFHVVDU\ WR FKHFN WKH VWUHVV LQ WKH 
UHLQIRUFHPHQW XVLQJ VWUDLQ FRPSDWLELOLW\�

��� 3UHVWUHVVLQJ

����� 0D[LPXP LQLWLDO SUHVWUHVV

7KH MDFNLQJ IRUFH VKRXOG QRW QRUPDOO\ H[FHHG �� � RI WKH FKDUDFWHULVWLF VWUHQJWK RI WKH WHQGRQ EXW PD\ EH 
LQFUHDVHG WR �� � SURYLGHG DGGLWLRQDO FRQVLGHUDWLRQ LV JLYHQ WR VDIHW\ DQG WR WKH ORDG�H[WHQVLRQ
FKDUDFWHULVWLFV RI WKH WHQGRQ� $W WUDQVIHU� WKH LQLWLDO SUHVWUHVV VKRXOG QRW QRUPDOO\ H[FHHG �� � RI WKH 
FKDUDFWHULVWLF VWUHQJWK RI WKH WHQGRQ� DQG LQ QR FDVH VKRXOG LW H[FHHG �� ��

����� 'HIOHFWHG WHQGRQV LQ SUH�WHQVLRQLQJ V\VWHPV

&RQVLGHUDWLRQ VKRXOG EH JLYHQ� LQ GHWHUPLQLQJ WKH PD[LPXP LQLWLDO SUHVWUHVV� WR WKH SRVVLEOH LQIOXHQFH RI 
WKH VL]H RI WKH GHIOHFWRU RQ WKH VWUHQJWK RI WKH WHQGRQV �VHH ��������� $WWHQWLRQ VKRXOG DOVR EH SDLG WR WKH 
HIIHFW RI DQ\ IULFWLRQDO IRUFHV WKDW PD\ RFFXU�

��� /RVV RI SUHVWUHVV� RWKHU WKDQ IULFWLRQ ORVVHV

����� *HQHUDO

,Q WKH FDOFXODWLRQ RI WKH GHVLJQ IRUFHV LQ WHQGRQV DW YDULRXV VWDJHV FRQVLGHUHG LQ GHVLJQ� DOORZDQFH VKRXOG
EH PDGH IRU WKH DSSURSULDWH ORVVHV RI SUHVWUHVV UHVXOWLQJ IURP�

D� UHOD[DWLRQ RI WKH WHQGRQ VWHHO�

E� WKH HODVWLF GHIRUPDWLRQ DQG VXEVHTXHQW VKULQNDJH DQG FUHHS RI WKH FRQFUHWH�

F� VOLS RU PRYHPHQW RI WHQGRQV DW DQFKRUDJHV GXULQJ DQFKRULQJ� DQG

G� RWKHU FDXVHV LQ VSHFLDO FLUFXPVWDQFHV�

,I H[SHULPHQWDO HYLGHQFH RQ SHUIRUPDQFH LV QRW DYDLODEOH� DFFRXQW VKRXOG EH WDNHQ RI WKH SURSHUWLHV RI WKH 
VWHHO DQG RI WKH FRQFUHWH LQ FDOFXODWLQJ WKH ORVVHV RI SUHVWUHVV� IURP WKHVH FDXVHV� )RU D ZLGH UDQJH RI 
VWUXFWXUHV WKH VLPSOH UHFRPPHQGDWLRQV JLYHQ LQ ������ ������ ������ ����� DQG ����� PD\ EH XVHG� +RZHYHU� 
WKHVH UHFRPPHQGDWLRQV DUH QHFHVVDULO\ JHQHUDO DQG DSSUR[LPDWH� $ EHWWHU HVWLPDWH PD\ RIWHQ EH REWDLQHG 
IURP H[SHULHQFH� SDUWLFXODUO\ ZLWK IDFWRU\�SURGXFHG XQLWV� ZKHUH ERWK WKH SURSHUWLHV RI WKH PDWHULDOV DQG 
RI WKH XQLWV WKHPVHOYHV DUH NQRZQ DQG FKHFNHG RQ D UHJXODU EDVLV�

����� 5HOD[DWLRQ RI VWHHO

������� *HQHUDO

7KH ORQJ WHUP ORVV RI IRUFH LQ WKH WHQGRQ DOORZHG IRU LQ WKH GHVLJQ LV REWDLQHG E\ PXOWLSO\LQJ WKH DSSURSULDWH 
IDFWRU JLYHQ LQ 7DEOH ��� E\ WKH � ��� K UHOD[DWLRQ WHVW YDOXH �VHH ��������� 7KH LQLWLDO IRUFH VKRXOG EH WDNHQ
DV WKH YDOXH LPPHGLDWHO\ DIWHU VWUHVVLQJ LQ WKH FDVH RI SUH�WHQVLRQLQJ DQG LPPHGLDWHO\ DIWHU WUDQVIHU LQ WKH 
FDVH RI SRVW�WHQVLRQLQJ� 7KH UHOD[DWLRQ IDFWRUV JLYHQ LQ 7DEOH ��� LQFOXGH DOORZDQFHV IRU WKH HIIHFWV RI VWUDLQ 
UHGXFWLRQV GXH WR FUHHS DQG VKULQNDJH RI WKH FRQFUHWH DQG� LQ WKH FDVH RI SUH�WHQVLRQLQJ� GXH WR WKH HODVWLF 
GHIRUPDWLRQ RI WKH FRQFUHWH DW WUDQVIHU�

7DEOH ��� ¦ 5HOD[DWLRQ IDFWRUV

:LUH DQG VWUDQG %DU

5HOD[DWLRQ FODVV DV GHILQHG LQ %6 ���������

� �

3UH�WHQVLRQLQJ ��� ��� ¦
3RVW�WHQVLRQLQJ ��� ��� ���
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������� 7KH � ��� K UHOD[DWLRQ YDOXH

7KH � ��� K UHOD[DWLRQ YDOXH VKRXOG EH WDNHQ IURP WKH PDQXIDFWXUHUªV 8. &HUWLILFDWH RI $SSURYDO� 7KH 
LQIRUPDWLRQ ZLOO QRUPDOO\ EH DYDLODEOH IRU LQLWLDO ORDGV RI �� �� �� � DQG �� � RI WKH EUHDNLQJ ORDG DQG 
YDOXHV IRU LQWHUPHGLDWH ORDGV PD\ EH LQWHUSRODWHG� )RU LQLWLDO ORDGV RI OHVV WKDQ �� � RI WKH EUHDNLQJ ORDG�
WKH � ��� K UHOD[DWLRQ YDOXH PD\ EH DVVXPHG WR GHFUHDVH OLQHDUO\ IURP WKH VWDWHG YDOXH DW �� � WR ]HUR DW 
DQ LQLWLDO ORDG RI �� � RI WKH EUHDNLQJ ORDG� ,Q WKH DEVHQFH RI WKH 8. &HUWLILFDWH RI $SSURYDO WKH � ��� K 
UHOD[DWLRQ YDOXH VKRXOG EH WDNHQ DV WKH PD[LPXP YDOXH IRU WKH DSSURSULDWH LQLWLDO ORDG VWDWHG LQ WKH 
%ULWLVK 6WDQGDUG IRU WKH SURGXFW� %6 ���� IRU KLJK WHQVLOH �+7� EDUV DQG %6 ���� IRU +7 ZLUH DQG VWUDQG�

������� $EQRUPDO UHOD[DWLRQ ORVVHV

$EQRUPDO UHOD[DWLRQ ORVVHV PD\ RFFXU LQ VSHFLDO FDVHV� VXFK DV ZLWK WHQGRQV DW KLJK WHPSHUDWXUHV RU ZKHQ 
VXEMHFWHG WR ODUJH ODWHUDO ORDGV� 6SHFLDOLVW OLWHUDWXUH VKRXOG EH FRQVXOWHG LQ WKHVH FDVHV�

����� (ODVWLF GHIRUPDWLRQ RI FRQFUHWH

������� *HQHUDO

&DOFXODWLRQ RI WKH LPPHGLDWH ORVV RI IRUFH LQ WKH WHQGRQV GXH WR HODVWLF GHIRUPDWLRQ RI WKH FRQFUHWH DW 
WUDQVIHU PD\ EH EDVHG RQ WKH YDOXHV IRU WKH PRGXOXV RI HODVWLFLW\ RI WKH FRQFUHWH JLYHQ LQ 6HFWLRQ � RI 
%6 ������������ LQ WKH XVH RI WKHVH GDWD WKH FRQFUHWH VWUHQJWK DW WUDQVIHU VKRXOG EH XVHG LQVWHDG RI IFX� 
ZKHQ WKH DFWXDO H[SHULPHQWDO YDOXHV RI HODVWLF PRGXOXV DUH QRW DYDLODEOH� 7KH PRGXOXV RI HODVWLFLW\ RI WKH 
WHQGRQV PD\ EH REWDLQHG IURP %6 ���� IRU +7 EDUV DQG %6 ���� IRU +7 ZLUH DQG VWUDQG� ,Q PDNLQJ WKHVH 
FDOFXODWLRQV LW PD\ XVXDOO\ EH DVVXPHG WKDW WKH WHQGRQV DUH ORFDWHG DW WKHLU FHQWURLG�

������� 3UH�WHQVLRQLQJ

7KH ORVV RI SUHVWUHVV LQ WKH WHQGRQV VKRXOG EH FDOFXODWHG RQ D PRGXODU UDWLR EDVLV XVLQJ WKH VWUHVV LQ WKH 
DGMDFHQW FRQFUHWH�

������� 3RVW�WHQVLRQLQJ

:KHUH WHQGRQV DUH QRW VWUHVVHG VLPXOWDQHRXVO\ D SURJUHVVLYH ORVV RFFXUV� 7KLV VKRXOG EH FDOFXODWHG RQ WKH 
EDVLV RI KDOI WKH SURGXFW RI WKH PRGXODU UDWLR DQG WKH VWUHVV LQ WKH FRQFUHWH DGMDFHQW WR WKH WHQGRQV 
DYHUDJHG DORQJ WKHLU OHQJWK� DOWHUQDWLYHO\� WKH ORVV RI SUHVWUHVV PD\ EH H[DFWO\ FRPSXWHG RQ WKH EDVLV RI WKH 
VHTXHQFH RI WHQVLRQLQJ�

����� 6KULQNDJH RI FRQFUHWH

7KH ORVV RI SUHVWUHVV LQ WKH WHQGRQV LV REWDLQHG DV WKH SURGXFW RI WKH VKULQNDJH SHU XQLW OHQJWK RI WKH 
FRQFUHWH DQG WKH PRGXOXV RI HODVWLFLW\ RI WKH WHQGRQV �VHH %6 ���� IRU +7 EDUV DQG %6 ���� IRU +7 ZLUH
DQG VWUDQG��

7KH VKULQNDJH VWUDLQ WR EH FRQVLGHUHG GHSHQGV XSRQ WKH IROORZLQJ�

D� DJJUHJDWH XVHG�

E� RULJLQDO ZDWHU FRQWHQW�

F� HIIHFWLYH DJH DW WUDQVIHU�

G� HIIHFWLYH VHFWLRQ WKLFNQHVV�

H� DPELHQW UHODWLYH KXPLGLW\�

+RZHYHU� LQ WKH DEVHQFH RI H[SHULPHQWDO HYLGHQFH� YDOXHV RI ���  ��¥� IRU 8. RXWGRRU H[SRVXUH 
DQG ��� ��¥� IRU LQGRRU H[SRVXUH PD\ JHQHUDOO\ EH XVHG� )RU RWKHU FRQGLWLRQV RU LQ H[FHSWLRQDO 
FLUFXPVWDQFHV� UHIHUHQFH VKRXOG EH PDGH WR 6HFWLRQ � RI %6 ����������� RU RWKHU VSHFLDOLVW OLWHUDWXUH�

����� &UHHS RI FRQFUHWH

������� *HQHUDO

7KH ORVV RI SUHVWUHVV LQ WKH WHQGRQV PD\ EH FDOFXODWHG RQ WKH DVVXPSWLRQ WKDW FUHHS LV SURSRUWLRQDO WR WKH 
VWUHVV LQ WKH FRQFUHWH� 7KH ORVV RI SUHVWUHVV LV REWDLQHG DV WKH SURGXFW RI WKH FUHHS SHU XQLW OHQJWK RI WKH 
FRQFUHWH DGMDFHQW WR WKH WHQGRQV DQG WKH PRGXOXV RI HODVWLFLW\ RI WKH WHQGRQV �VHH %6 ���� IRU +7 EDUV DQG 
%6 ���� IRU +7 ZLUH DQG VWUDQG�� ,Q WKLV FDOFXODWLRQ LW LV XVXDOO\ VXIILFLHQW WR FRQVLGHU WKH WHQGRQV DV 
ORFDWHG DW WKHLU FHQWURLG�
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������� 6SHFLILF FUHHS VWUDLQ

7KLV YDOXH �FUHHS SHU XQLW OHQJWK SHU XQLW DSSOLHG VWUHVV� PD\ EH REWDLQHG E\ GLYLGLQJ DQ DSSURSULDWH FUHHS 
FRHIILFLHQW E\ WKH PRGXOXV RI HODVWLFLW\ RI WKH FRQFUHWH DW WUDQVIHU �VHH ������� 7KH FUHHS FRHIILFLHQW WR EH 
FRQVLGHUHG GHSHQGV XSRQ WKH IROORZLQJ�

D� RULJLQDO ZDWHU FRQWHQW�

E� HIIHFWLYH DJH DW WUDQVIHU�

F� HIIHFWLYH VHFWLRQ WKLFNQHVV�

G� DPELHQW UHODWLYH KXPLGLW\�

H� DPELHQW WHPSHUDWXUH�

9DOXHV EHWZHHQ ��� IRU WUDQVIHU ZLWKLQ � GD\V DQG ��� IRU WUDQVIHU DIWHU �� GD\V PD\ JHQHUDOO\ EH XVHG IRU
8. RXWGRRU H[SRVXUH� 7KHVH YDOXHV PD\ DOVR EH XVHG IRU WKH FRQYHQWLRQDO GHVLJQ RI FODVV � DQG FODVV � 
PHPEHUV IRU LQGRRU H[SRVXUH� 7KH VWUHVV LQ WKH FRQFUHWH VKRXOG EH WDNHQ DV WKH LQLWLDO YDOXH LPPHGLDWHO\ 
DIWHU WUDQVIHU� )RU RWKHU FRQGLWLRQV RU LQ H[FHSWLRQDO FLUFXPVWDQFHV� UHIHUHQFH VKRXOG EH PDGH WR 6HFWLRQ �
RI %6 ����������� RU RWKHU VSHFLDOLVW OLWHUDWXUH�

����� 'UDZ�LQ GXULQJ DQFKRUDJH

,Q SRVW�WHQVLRQLQJ V\VWHPV DOORZDQFH VKRXOG EH PDGH IRU DQ\ PRYHPHQW RI WKH WHQGRQ DW WKH DQFKRUDJH 
ZKHQ WKH SUHVWUHVVLQJ IRUFH LV WUDQVIHUUHG IURP WKH WHQVLRQLQJ HTXLSPHQW WR WKH DQFKRUDJH� 7KH ORVV GXH
WR WKLV PRYHPHQW LV SDUWLFXODUO\ LPSRUWDQW LQ VKRUW PHPEHUV� DQG WKH DOORZDQFH PDGH LQ GHVLJQ VKRXOG EH
FKHFNHG RQ VLWH�

��� /RVV RI SUHVWUHVV GXH WR IULFWLRQ

����� *HQHUDO

,Q SRVW�WHQVLRQLQJ V\VWHPV WKHUH ZLOO EH PRYHPHQW RI WKH JUHDWHU SDUW RI WKH WHQGRQ UHODWLYH WR WKH 
VXUURXQGLQJ GXFW GXULQJ WKH WHQVLRQLQJ RSHUDWLRQ� ,I WKH WHQGRQ LV LQ FRQWDFW ZLWK HLWKHU WKH GXFW RU DQ\ 
VSDFHUV SURYLGHG� IULFWLRQ ZLOO FDXVH D UHGXFWLRQ LQ WKH SUHVWUHVVLQJ IRUFH DV WKH GLVWDQFH IURP WKH MDFN 
LQFUHDVHV� ,Q DGGLWLRQ� D FHUWDLQ DPRXQW RI IULFWLRQ ZLOO EH GHYHORSHG LQ WKH MDFN LWVHOI DQG LQ WKH DQFKRUDJH 
WKURXJK ZKLFK WKH WHQGRQ SDVVHV�

,Q WKH DEVHQFH RI VDWLVIDFWRU\ HYLGHQFH WKH VWUHVV YDULDWLRQ OLNHO\ WR EH H[SHFWHG DORQJ WKH GHVLJQ SURILOH
VKRXOG EH DVVHVVHG LQ DFFRUGDQFH ZLWK ������ ������ ����� DQG ������ LQ RUGHU WR REWDLQ WKH SUHVWUHVVLQJ IRUFH 
DW WKH FULWLFDO VHFWLRQV FRQVLGHUHG LQ GHVLJQ� 7KH H[WHQVLRQ RI WKH WHQGRQ VKRXOG EH FDOFXODWHG DOORZLQJ IRU 
WKH YDULDWLRQ LQ WHQVLRQ DORQJ LWV OHQJWK�

����� )ULFWLRQ LQ MDFN DQG DQFKRUDJH

)ULFWLRQ LQ MDFN DQG DQFKRUDJH YDULHV FRQVLGHUDEO\ DQG VKRXOG EH GHWHUPLQHG E\ FDOLEUDWLRQ IRU WKH DFWXDO
MDFN DQG WKH W\SH RI DQFKRUDJH WR EH XVHG�

����� )ULFWLRQ LQ WKH GXFW GXH WR XQLQWHQWLRQDO YDULDWLRQ IURP WKH VSHFLILHG SURILOH

������� *HQHUDO

:KHWKHU WKH GHVLUHG GXFW SURILOH LV VWUDLJKW RU FXUYHG RU D FRPELQDWLRQ RI ERWK� WKHUH ZLOO EH VOLJKW 
YDULDWLRQV LQ WKH DFWXDO OLQH RI WKH GXFW� ZKLFK PD\ FDXVH DGGLWLRQDO SRLQWV RI FRQWDFW EHWZHHQ WKH WHQGRQ 
DQG WKH VLGHV RI WKH GXFW� DQG VR SURGXFH IULFWLRQ�
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������� &DOFXODWLRQ RI IRUFH

7KH SUHVWUHVVLQJ IRUFH 3[ DW DQ\ GLVWDQFH [ IURP WKH MDFN PD\ EH FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQ�

������� 3URILOH FRHIILFLHQW

7KH YDOXH RI . SHU PHWUH OHQJWK LQ ������� VKRXOG JHQHUDOO\ EH WDNHQ DV QRW OHVV WKDW ��  ��¥� EXW ZKHUH
VWURQJ ULJLG VKHDWKV RU GXFW IRUPHUV DUH XVHG� FORVHO\ VXSSRUWHG VR WKDW WKH\ DUH QRW GLVSODFHG GXULQJ WKH 
FRQFUHWLQJ RSHUDWLRQ� WKH YDOXH RI . PD\ EH WDNHQ DV �� ¥�� DQG IRU JUHDVHG VWUDQGV UXQQLQJ LQ SODVWLF 
VOHHYHV WKH YDOXH RI . PD\ EH WDNHQ DV �� ¥�� 2WKHU YDOXHV PD\ EH XVHG SURYLGHG WKH\ KDYH EHHQ 
HVWDEOLVKHG E\ VXLWDEOH WHVWV�

����� )ULFWLRQ GXH WR FXUYDWXUH RI WHQGRQV

������� *HQHUDO

,Q WKLV FDVH WKH ORVV RI WHQVLRQ GXH WR IULFWLRQ LV GHSHQGHQW RQ WKH DQJOH WXUQHG WKURXJK DQG WKH FRHIILFLHQW
RI IULFWLRQ� � EHWZHHQ WKH WHQGRQ DQG LWV VXSSRUWV�

������� &DOFXODWLRQ RI IRUFH

7KH SUHVWUHVVLQJ IRUFH 3[ DW DQ\ GLVWDQFH [ DORQJ WKH FXUYH IURP WKH WDQJHQW SRLQW PD\ EH FDOFXODWHG IURP 
WKH IROORZLQJ HTXDWLRQ�

7KH YDOXH RI GHSHQGV XSRQ WKH W\SH DQG WKH VXUIDFH FRQGLWLRQ RI WKH WHQGRQ DQG WKH GXFW� DQG VR LV VXEMHFW 
WR ZLGH YDULDWLRQV �VHH ���������

������� &RHIILFLHQW RI IULFWLRQ

7\SLFDO YDOXHV RI  WR EH XVHG LQ HTXDWLRQ �� DUH DV IROORZV� DQG PD\ EH XVHG LQ WKH DEVHQFH RI PRUH H[DFW 
LQIRUPDWLRQ� +HDY\ UXVWLQJ RI HLWKHU WKH WHQGRQ RU WKH GXFW ZLOO JLYH ULVH WR KLJKHU YDOXHV�

/LJKWO\�UXVWHG VWUDQG UXQQLQJ RQ XQOLQHG FRQFUHWH GXFW� �����
/LJKWO\�UXVWHG VWUDQG UXQQLQJ RQ OLJKWO\�UXVWHG VWHHO GXFW� �����
/LJKWO\�UXVWHG VWUDQG UXQQLQJ RQ JDOYDQL]HG GXFW� �����
%ULJKW VWUDQG UXQQLQJ RQ JDOYDQL]HG GXFW� �����
*UHDVHG VWUDQG UXQQLQJ RQ SODVWLF VOHHYH� �����

7KH YDOXH RI  PD\ EH UHGXFHG ZKHUH VSHFLDO SUHFDXWLRQV DUH WDNHQ DQG ZKHUH UHVXOWV DUH DYDLODEOH WR 
MXVWLI\ WKH YDOXH DVVXPHG� IRU H[DPSOH� D YDOXH RI    ���� KDV EHHQ REVHUYHG IRU VWUDQG PRYLQJ RQ ULJLG 
VWHHO VSDFHUV FRDWHG ZLWK PRO\EGHQXP GLVXOILGH �VHH DOVR �������

3[  3RH¥.[ HTXDWLRQ ��

ZKHUH
3R LV WKH SUHVWUHVVLQJ IRUFH LQ WKH WHQGRQ DW WKH MDFNLQJ HQG�
H LV WKH EDVH RI 1DSHULDQ ORJDULWKPV ��������
. LV WKH FRHIILFLHQW GHSHQGLQJ RQ WKH W\SH RI GXFW RU VKHDWK HPSOR\HG� WKH QDWXUH RI LWV LQVLGH 

VXUIDFH� WKH PHWKRG RI IRUPLQJ LW DQG WKH GHJUHH RI YLEUDWLRQ HPSOR\HG LQ SODFLQJ WKH FRQFUHWH 
�VHH ���������

HTXDWLRQ ��

ZKHUH
3R LV WKH SUHVWUHVVLQJ IRUFH LQ WKH WHQGRQV DW WKH WDQJHQW SRLQW QHDU WKH MDFNLQJ HQG�

LV WKH FRHIILFLHQW RI IULFWLRQ�
USV LV WKH UDGLXV RI FXUYDWXUH�
H LV DV GHILQHG LQ ��������

3[ 3RH [ U SV⁄± 
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����� /XEULFDQWV

,I RI VDWLVIDFWRU\ IRUPXODWLRQ� OXEULFDQWV PD\ EH XVHG WR HDVH WKH PRYHPHQW RI WHQGRQV LQ WKH GXFWV� /RZHU 
YDOXHV IRU  WKDQ WKRVH JLYHQ LQ ������� PD\ WKHQ EH XVHG VXEMHFW WR WKHLU EHLQJ GHWHUPLQHG E\ WULDO� 7KH 
FULWHULD RI ��� VKRXOG WKHQ EH VDWLVILHG LI WKH WHQGRQV DUH VXEVHTXHQWO\ WR EH ERQGHG LQWR WKH VWUXFWXUH�

���� 7UDQVPLVVLRQ OHQJWKV LQ SUH�WHQVLRQHG PHPEHUV

������ *HQHUDO

7KH WUDQVPLVVLRQ OHQJWK LV GHILQHG DV WKH OHQJWK RI WKH PHPEHU UHTXLUHG WR WUDQVPLW WKH LQLWLDO SUHVWUHVVLQJ 
IRUFH LQ D WHQGRQ WR WKH FRQFUHWH�

������ )DFWRUV DIIHFWLQJ WKH WUDQVPLVVLRQ OHQJWK

7KH PRVW LPSRUWDQW RI WKHVH IDFWRUV DUH�

D� WKH GHJUHH RI FRPSDFWLRQ RI WKH FRQFUHWH�

E� WKH VL]H DQG W\SH RI WHQGRQ�

F� WKH VWUHQJWK RI WKH FRQFUHWH�

G� WKH GHIRUPDWLRQ DQG VXUIDFH FRQGLWLRQ RI WKH WHQGRQ�

7KH WUDQVPLVVLRQ OHQJWK FDQ YDU\ D JUHDW GHDO IRU GLIIHUHQW IDFWRU RU VLWH FRQGLWLRQV� IRU H[DPSOH� LW KDV EHHQ 
VKRZQ WKDW WKH WUDQVPLVVLRQ OHQJWK IRU ZLUH FDQ YDU\ EHWZHHQ �� DQG ��� GLDPHWHUV� $V IDU DV SRVVLEOH� 
WKHUHIRUH� WKH WUDQVPLVVLRQ OHQJWK DVVXPHG VKRXOG EH EDVHG RQ H[SHULPHQWDO HYLGHQFH IRU NQRZQ VLWH RU
IDFWRU\ FRQGLWLRQV�

:KHUH WHQGRQV DUH SUHYHQWHG IURP ERQGLQJ WR WKH FRQFUHWH QHDU WKH HQGV RI WKH XQLWV E\ WKH XVH RI VOHHYHV
RU WDSH� WKH WUDQVPLVVLRQ OHQJWKV VKRXOG EH WDNHQ IURP WKH HQGV RI WKH GH�ERQGHG SRUWLRQV�

7KH WUDQVPLVVLRQ OHQJWKV IRU WHQGRQV QHDU WKH WRS RI XQLWV PD\ ZHOO EH JUHDWHU WKDQ WKRVH IRU LGHQWLFDO 
WHQGRQV SODFHG ORZHU LQ WKH XQLW VLQFH WKH FRQFUHWH QHDU WKH WRS LV OHVV OLNHO\ WR EH DV ZHOO FRPSDFWHG�

7KH VXGGHQ UHOHDVH RI WHQGRQV OHDGV WR D FRQVLGHUDEOH LQFUHDVH LQ WKH WUDQVPLVVLRQ OHQJWKV QHDU WKH UHOHDVH 
SRVLWLRQ�

������ $VVHVVPHQW RI WUDQVPLVVLRQ OHQJWK

)RU FDOFXODWLQJ WKH WUDQVPLVVLRQ OHQJWK OW LQ WKH DEVHQFH RI H[SHULPHQWDO HYLGHQFH� WKH IROORZLQJ HTXDWLRQ 
PD\ EH XVHG IRU LQLWLDO SUHVWUHVVLQJ IRUFHV XS WR �� � RI WKH FKDUDFWHULVWLF VWUHQJWK RI WKH WHQGRQ ZKHQ WKH 
HQGV RI WKH XQLWV DUH IXOO\ FRPSDFWHG�

HTXDWLRQ ��

ZKHUH
IFL LV WKH FRQFUHWH VWUHQJWK DW WUDQVIHU�

LV WKH QRPLQDO GLDPHWHU RI WKH WHQGRQ�
.W LV D FRHIILFLHQW IRU WKH W\SH RI WHQGRQ DQG LV VHOHFWHG IURP WKH IROORZLQJ�

D� SODLQ RU LQGHQWHG ZLUH �LQFOXGLQJ FULPSHG ZLUH ZLWK D VPDOO ZDYH KHLJKW�� .W   ����

E� FULPSHG ZLUH ZLWK D WRWDO ZDYH KHLJKW QRW OHVV WKDQ ���� � .W   ����

F� ��ZLUH VWDQGDUG RU VXSHU VWUDQG� .W   ����

G� ��ZLUH GUDZQ VWUDQG� .W   ����
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���� (QG EORFNV LQ SRVW�WHQVLRQHG PHPEHUV

������ *HQHUDO

,Q WKH GHVLJQ RI HQG EORFNV� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR�

D� EXUVWLQJ IRUFHV DURXQG LQGLYLGXDO DQFKRUDJHV �VHH ������ DQG ��������

E� RYHUDOO HTXLOLEULXP RI WKH HQG EORFN�

F� VSDOOLQJ RI WKH FRQFUHWH IURP WKH ORDGHG IDFH DURXQG DQFKRUDJHV�
127( ,QIRUPDWLRQ RQ LWHPV E� DQG F� LV JLYHQ LQ VSHFLDOLVW OLWHUDWXUH�

������ 6HUYLFHDELOLW\ OLPLW VWDWH

$W WKH 6/6 WKH GHVLJQ EXUVWLQJ WHQVLOH IRUFH )EVW LQ DQ LQGLYLGXDO VTXDUH HQG EORFN ORDGHG E\ D
V\PPHWULFDOO\�SODFHG VTXDUH EHDULQJ SODWH� PD\ EH GHULYHG IURP 7DEOH ��� RQ WKH EDVLV RI WKH WHQGRQ 
MDFNLQJ ORDG� :LWK UHFWDQJXODU DQFKRUDJHV DQG�RU UHFWDQJXODU HQG EORFNV� WKH EXUVWLQJ WHQVLOH IRUFHV LQ WKH 
WZR SULQFLSDO GLUHFWLRQV VKRXOG EH DVVHVVHG LQ UHODWLRQ WR WKH YDOXH RI \SR�\R IRU HDFK GLUHFWLRQ ZKHUH 

&LUFXODU EHDULQJ SODWHV VKRXOG EH WUHDWHG DV VTXDUH SODWHV RI HTXLYDOHQW DUHD� 

7DEOH ��� ¦ 'HVLJQ EXUVWLQJ WHQVLOH IRUFHV LQ HQG EORFNV

127( ,QWHUPHGLDWH YDOXHV PD\ EH LQWHUSRODWHG�

7KLV IRUFH� )EVW� ZLOO EH GLVWULEXWHG LQ D UHJLRQ H[WHQGLQJ IURP ���\R WR �\R IURP WKH ORDGHG IDFH� DQG VKRXOG 
EH UHVLVWHG E\ UHLQIRUFHPHQW LQ WKH IRUP RI VSLUDOV RU FORVHG OLQNV� XQLIRUPO\ GLVWULEXWHG WKURXJKRXW WKLV 
UHJLRQ� DQG DFWLQJ DW D VWUHVV RI ��� 1�PP��

:KHQ D ODUJH EORFN FRQWDLQV VHYHUDO DQFKRUDJHV LW VKRXOG EH GLYLGHG LQWR D VHULHV RI V\PPHWULFDOO\�ORDGHG 
SULVPV DQG HDFK SULVP WUHDWHG LQ WKH DERYH PDQQHU� +RZHYHU� DGGLWLRQDO UHLQIRUFHPHQW ZLOO EH UHTXLUHG 
DURXQG WKH JURXSV RI DQFKRUDJHV WR HQVXUH RYHUDOO HTXLOLEULXP RI WKH HQG EORFN�

6SHFLDO DWWHQWLRQ VKRXOG DOVR EH SDLG WR HQG EORFNV KDYLQJ D FURVV�VHFWLRQ GLIIHUHQW LQ VKDSH IURP WKDW RI 
WKH JHQHUDO FURVV�VHFWLRQ RI WKH EHDP�

������ 8OWLPDWH OLPLW VWDWH

)RU PHPEHUV ZLWK XQERQGHG WHQGRQV WKH GHVLJQ EXUVWLQJ WHQVLOH IRUFH� )EVW� VKRXOG EH DVVHVVHG IURP 
7DEOH ��� RQ WKH EDVLV RI WKH FKDUDFWHULVWLF WHQGRQ IRUFH� WKH UHLQIRUFHPHQW SURYLGHG WR VXVWDLQ WKLV IRUFH
PD\ EH DVVXPHG WR EH DFWLQJ DW LWV GHVLJQ VWUHQJWK �����I\�� 1R VXFK FKHFN LV QHFHVVDU\ LQ WKH FDVH RI 
PHPEHUV ZLWK ERQGHG WHQGRQV�

���� &RQVLGHUDWLRQV DIIHFWLQJ GHVLJQ GHWDLOV

������ *HQHUDO

7KH FRQVLGHUDWLRQV LQ ������ WR ������ DUH LQWHQGHG WR VXSSOHPHQW WKRVH IRU UHLQIRUFHG FRQFUHWH JLYHQ 
LQ �����

������ /LPLWDWLRQV RQ DUHD RI SUHVWUHVVLQJ WHQGRQV

7KH VL]H DQG QXPEHU RI SUHVWUHVVLQJ WHQGRQV VKRXOG EH VXFK WKDW FUDFNLQJ RI WKH FRQFUHWH ZRXOG SUHFHGH 
IDLOXUH RI WKH EHDP�

7KLV UHTXLUHPHQW PD\ EH FRQVLGHUHG WR EH VDWLVILHG LI WKH XOWLPDWH PRPHQW RI UHVLVWDQFH �VHH ������ H[FHHGV 
WKH PRPHQW QHFHVVDU\ WR SURGXFH D IOH[XUDO WHQVLOH VWUHVV LQ WKH FRQFUHWH DW WKH H[WUHPH WHQVLRQ ILEUHV
HTXDO WR ��� IFX� ,Q WKLV FDOFXODWLRQ WKH SUHVWUHVV LQ WKH FRQFUHWH PD\ EH WDNHQ DV WKH YDOXH DIWHU DOO ORVVHV 
KDYH RFFXUUHG�

\R LV KDOI WKH VLGH RI WKH HQG EORFN�
\SR LV KDOI WKH VLGH RI WKH ORDGHG DUHD�
3R LV WKH WHQGRQ MDFNLQJ IRUFH�

\SR�\R ��� ��� ��� ��� ��� ���
)EVW�3R ���� ���� ���� ���� ���� ����
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������ &RYHU WR SUHVWUHVVLQJ WHQGRQV

�������� %RQGHG WHQGRQV

���������� *HQHUDO

7KH FRYHU WR ERQGHG WHQGRQV VKRXOG FRQIRUP WR WKH UHOHYDQW UHFRPPHQGDWLRQV RI ��� WRJHWKHU ZLWK WKRVH 
RI ���������� IRU SURWHFWLRQ RI WKH VWHHO DJDLQVW FRUURVLRQ� RI ���������� IRU SURWHFWLRQ RI VWHHO DJDLQVW ILUH 
DQG� ZKHUH DSSURSULDWH� RI ���������� IRU SRVW�WHQVLRQHG FRQVWUXFWLRQ�

7KH HQGV RI LQGLYLGXDO SUH�WHQVLRQHG WHQGRQV GR QRW QRUPDOO\ UHTXLUH FRQFUHWH FRYHU DQG VKRXOG SUHIHUDEO\ 
EH FXW RII IOXVK ZLWK WKH HQG RI WKH FRQFUHWH PHPEHU�

���������� &RYHU DJDLQVW FRUURVLRQ

���������� &RYHU DV ILUH SURWHFWLRQ

7KH JHQHUDO UHFRPPHQGDWLRQV IRU SURWHFWLRQ DJDLQVW ILUH JLYHQ LQ ����� DOVR DSSO\ WR SUHVWUHVVHG FRQFUHWH 
H[FHSW WKDW WKH YDOXHV RI FRYHU IRU YDULRXV VWUXFWXUDO HOHPHQWV VKRXOG EH WDNHQ IURP 7DEOH ���� 6HFWLRQ � RI 
%6 ����������� JLYHV IXUWKHU LQIRUPDWLRQ RQ GHVLJQ IRU ILUH LQFOXGLQJ LQIRUPDWLRQ RQ VXUIDFH WUHDWPHQWV 
IRU LPSURYLQJ ILUH UHVLVWDQFH�

���������� 3RVW�WHQVLRQHG FRQVWUXFWLRQ

7KH FRYHU WR WKH RXWVLGH RI GXFWV XVHG LQ ERQGHG SRVW�WHQVLRQHG FRQVWUXFWLRQ VKRXOG EH LQ DFFRUGDQFH ZLWK 
WKH UHFRPPHQGDWLRQV JLYHQ LQ ���������� DQG ����������� 7KH HTXLYDOHQW EDU VL]H IRU GXFWV FRQWDLQLQJ D 
QXPEHU RI VWUDQGV VKRXOG EH FDOFXODWHG IURP WKH WRWDO DUHD RI WKH WHQGRQV ZLWKLQ WKH GXFW� 7KH FRYHU WR 
WHQGRQV VKRXOG EH LQ DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV JLYHQ LQ �����������

7KH PLQLPXP FRYHU WR WKH RXWVLGH RI WKH GXFW VKRXOG EH QRW OHVV WKDQ WKH PLQLPXP GLPHQVLRQ RI WKH GXFW 
FURVV�VHFWLRQ QRU OHVV WKDQ KDOI WKH ODUJHVW GLPHQVLRQ RI WKH GXFW FURVV�VHFWLRQ�

3UHFDXWLRQV VKRXOG EH WDNHQ WR HQVXUH VSHFLILHG FRYHUV� SDUWLFXODUO\ WR ODUJH RU ZLGH GXFWV� DUH DFKLHYHG
ZLWK ZHOO�FRPSDFWHG FRQFUHWH�

�������� 8QERQGHG WHQGRQV

7KH FRYHU WR WKH GXFW RI XQERQGHG WHQGRQV VKRXOG EH LQ DFFRUGDQFH ZLWK WKH UHFRPPHQGDWLRQV JLYHQ 
LQ ���������� DQG� XQOHVV WKH GXFW� VKHDWKLQJ DQG�RU SURWHFWLYH SDFNLQJ �H�J� JUHDVH� DGHTXDWHO\ LQKLELW
FRUURVLRQ� WKH UHFRPPHQGDWLRQV JLYHQ LQ ����������� 7KH QRPLQDO FRYHU WR WKH GXFW VKRXOG QRW EH OHVV 
WKDQ �� PP�

�������� ([WHUQDO WHQGRQV

:KHUH H[WHUQDO WHQGRQV DUH WR EH SURWHFWHG E\ GHQVH FRQFUHWH RI PLQLPXP VWUHQJWK FODVV &������ DGGHG 
VXEVHTXHQWO\� WKH WKLFNQHVV RI WKLV FRYHU VKRXOG QRW EH OHVV WKDQ WKDW UHTXLUHG IRU WHQGRQV LQVLGH WKH 
VWUXFWXUDO FRQFUHWH XQGHU VLPLODU FRQGLWLRQV� 7KH FRQFUHWH FRYHU VKRXOG EH DQFKRUHG E\ UHLQIRUFHPHQW WR 
WKH SUHVWUHVVHG PHPEHU DQG VKRXOG EH FKHFNHG IRU FUDFN FRQWURO LQ DFFRUGDQFH ZLWK 6HFWLRQ ��

�������� &XUYHG WHQGRQV

)RU FRYHU WR FXUYHG WHQGRQV� VHH ��������� 
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7DEOH ��� ¦ GHOHWHG

7DEOH ��� ¦ 1RPLQDO FRYHU WR DOO VWHHO WR PHHW VSHFLILHG SHULRGV RI ILUH UHVLVWDQFH
�VHH 127(6 � DQG ��

������ 6SDFLQJ RI SUHVWUHVVLQJ WHQGRQV

�������� *HQHUDO

,Q DOO SUHVWUHVVHG PHPEHUV� WKHUH VKRXOG EH VXIILFLHQW JDSV EHWZHHQ WKH WHQGRQV RU JURXSV RI WHQGRQV WR 
DOORZ WKH ODUJHVW VL]H RI DJJUHJDWH XVHG WR PRYH� XQGHU YLEUDWLRQ� WR DOO SDUWV RI WKH PRXOG�

�������� %RQGHG WHQGRQV

7KH UHFRPPHQGDWLRQV RI ������� FRQFHUQLQJ PLQLPXP VSDFLQJ RI UHLQIRUFHPHQW DSSO\� ,Q SUH�WHQVLRQHG 
PHPEHUV� ZKHUH DQFKRUDJH LV DFKLHYHG E\ ERQG� WKH VSDFLQJ RI WKH ZLUHV RU VWUDQGV LQ WKH HQGV RI WKH 
PHPEHUV VKRXOG EH VXFK DV WR DOORZ WKH WUDQVPLVVLRQ OHQJWKV JLYHQ LQ ���� WR EH GHYHORSHG� ,Q DGGLWLRQ� LI
WKH WHQGRQV DUH SRVLWLRQHG LQ WZR RU PRUH ZLGHO\ VSDFHG JURXSV� WKH SRVVLELOLW\ RI ORQJLWXGLQDO VSOLWWLQJ RI
WKH PHPEHU VKRXOG EH FRQVLGHUHG�

�������� 7HQGRQV LQ GXFWV

7KH FOHDU GLVWDQFH EHWZHHQ GXFWV RU EHWZHHQ GXFWV DQG RWKHU WHQGRQV VKRXOG QRW EH OHVV WKDQ WKH IROORZLQJ�
ZKLFKHYHU LV WKH JUHDWHVW�

D� KDJJ � � PP� ZKHUH KDJJ LV WKH QRPLQDO PD[LPXP VL]H RI WKH FRDUVH DJJUHJDWH �LQ PP��

E� LQ WKH YHUWLFDO GLUHFWLRQ� WKH YHUWLFDO LQWHUQDO GLPHQVLRQ RI WKH GXFW�

F� LQ WKH KRUL]RQWDO GLUHFWLRQ� WKH KRUL]RQWDO LQWHUQDO GLPHQVLRQ RI WKH GXFW� ZKHUH LQWHUQDO YLEUDWRUV DUH 
XVHG VXIILFLHQW VSDFH VKRXOG EH SURYLGHG EHWZHHQ GXFWV WR HQDEOH WKH YLEUDWRU WR EH LQVHUWHG�

:KHUH WZR RU PRUH URZV RI GXFWV DUH XVHG� WKH KRUL]RQWDO JDSV EHWZHHQ WKH GXFWV VKRXOG EH YHUWLFDOO\ LQ
OLQH ZKHUHYHU SRVVLEOH� IRU HDVH RI FRQVWUXFWLRQ�

�������� &XUYHG WHQGRQV

)RU VSDFLQJ WR FXUYHG WHQGRQV� VHH ���������

������ &XUYHG WHQGRQV

�������� *HQHUDO

:KHUH WKHVH DUH XVHG LQ SRVW�WHQVLRQLQJ� WKH SRVLWLRQLQJ RI WKH WHQGRQ GXFWV DQG WKH VHTXHQFH RI WHQVLRQLQJ 
VKRXOG EH VXFK DV WR SUHYHQW�

)LUH UHVLVWDQFH 1RPLQDO FRYHU
PP

%HDPVD )ORRUV 5LEV

K 6LPSO\ 
VXSSRUWHG

&RQWLQXRXV 6LPSO\ 
VXSSRUWHG

&RQWLQXRXV 6LPSO\ 
VXSSRUWHG

&RQWLQXRXV

��� ��E ��E �� �� �� ��
� �� ��E �� �� �� ��
��� �� �� �� �� �� ��
� �� �� �� �� �� ��
� �� �� �� �� �� ��
� �� �� �� �� �� ��
127( � 7KH QRPLQDO FRYHUV JLYHQ UHODWH VSHFLILFDOO\ WR WKH PLQLPXP PHPEHU GLPHQVLRQV JLYHQ LQ )LJXUH ���� *XLGDQFH RQ
LQFUHDVHG FRYHUV QHFHVVDU\ LI VPDOOHU PHPEHUV DUH XVHG LV JLYHQ LQ 6HFWLRQ � RI %6 ������������

127( � &DVHV WKDW OLH EHORZ WKH OLQH UHTXLUH DWWHQWLRQ WR WKH DGGLWLRQDO PHDVXUHV QHFHVVDU\ WR UHGXFH WKH ULVNV RI VSDOOLQJ
�VHH 6HFWLRQ � RI %6 �������������
D )RU WKH SXUSRVHV RI DVVHVVLQJ D QRPLQDO FRYHU IRU EHDPV� WKH FRYHU WR PDLQ EDUV ZKLFK ZRXOG KDYH EHHQ REWDLQHG IURP 7DEOH ���

RI %6 ����������� KDYH EHHQ UHGXFHG E\ D QRWLRQDO DOORZDQFH IRU VWLUUXSV RI �� PP WR FRYHU WKH UDQJH � PP WR �� PP
�VHH DOVR �������

E 7KHVH FRYHUV PD\ EH UHGXFHG WR �� PP SURYLGHG WKDW WKH QRPLQDO PD[LPXP VL]H RI DJJUHJDWH GRHV QRW H[FHHG �� PP�
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D� EXUVWLQJ RI WKH VLGH FRYHU SHUSHQGLFXODU WR WKH SODQH RI FXUYDWXUH RI WKH GXFWV�

E� EXUVWLQJ RI WKH FRYHU LQ WKH SODQH RI FXUYDWXUH RI WKH GXFWV�

F� FUXVKLQJ RI WKH FRQFUHWH VHSDUDWLQJ GXFWV LQ WKH VDPH SODQH RI FXUYDWXUH�

3HQGLQJ WKH DYDLODELOLW\ RI IXUWKHU UHVHDUFK GDWD WKH UHFRPPHQGDWLRQV LQ �������� DQG �������� PD\ EH 
DSSOLHG�

�������� &RYHU

,Q RUGHU WR SUHYHQW EXUVWLQJ RI WKH FRYHU SHUSHQGLFXODU WR WKH SODQH RI FXUYDWXUH� DQG LQ WKH SODQH RI 
FXUYDWXUH� H�J� ZKHUH WKH FXUYHG WHQGRQV UXQ FORVH WR DQG DSSUR[LPDWHO\ SDUDOOHO WR WKH VXUIDFH RI D 
PHPEHU� WKH FRYHU VKRXOG EH LQ DFFRUGDQFH ZLWK WKH YDOXHV JLYHQ LQ 7DEOH �����

,Q WKH ODWWHU FDVH� LI WKH WHQGRQ GHYHORSV UDGLDO IRUFHV SHUSHQGLFXODU WR WKH H[SRVHG VXUIDFH RI WKH FRQFUHWH� 
WKH GXFW VKRXOG EH UHVWUDLQHG E\ VWLUUXS UHLQIRUFHPHQW DQFKRUHG LQWR WKH PHPEHUV�

�������� 6SDFLQJ

,Q RUGHU WR SUHYHQW FUXVKLQJ RI WKH FRQFUHWH EHWZHHQ GXFWV PLQLPXP VSDFLQJ VKRXOG EH DV IROORZV�

D� LQ WKH SODQH RI FXUYDWXUH� WKH GLVWDQFH JLYHQ LQ 7DEOH ���� RU WKH GLVWDQFH JLYHQ LQ ��������� ZKLFKHYHU 
LV WKH JUHDWHU�

E� SHUSHQGLFXODU WR WKH SODQH RI FXUYDWXUH� WKH GLVWDQFH JLYHQ LQ ���������

�������� 6SHFLDO PHDVXUHV WR UHGXFH VSDFLQJ RI GXFWV

([FHSWLRQDOO\ LW PD\ EH SRVVLEOH WR WHQVLRQ DQG JURXW ILUVW WKH WHQGRQ KDYLQJ WKH OHDVW UDGLXV RI FXUYDWXUH� 
DQG WR DOORZ DQ LQWHUYDO RI �� K WR HODSVH EHIRUH WHQVLRQLQJ WKH QH[W WHQGRQ� ,Q WKLV FDVH WKH
UHFRPPHQGDWLRQV IRU VSDFLQJ JLYHQ LQ �������� DSSO\�

������ /RQJLWXGLQDO UHLQIRUFHPHQW LQ SUHVWUHVVHG FRQFUHWH EHDPV

5HLQIRUFHPHQW PD\ EH XVHG LQ SUHVWUHVVHG FRQFUHWH PHPEHUV HLWKHU WR LQFUHDVH WKH VWUHQJWK RI VHFWLRQV RU 
WR FRQIRUP WR ��������

$Q\ FDOFXODWLRQ WDNLQJ DFFRXQW RI DGGLWLRQDO UHLQIRUFHPHQW VKRXOG VWLOO EH LQ DFFRUGDQFH ZLWK �������
DQG ��������

5HLQIRUFHPHQW PD\ EH QHFHVVDU\� SDUWLFXODUO\ ZKHUH SRVW�WHQVLRQLQJ V\VWHPV DUH XVHG� WR FRQWURO DQ\ 
FUDFNLQJ UHVXOWLQJ IURP UHVWUDLQW WR ORQJLWXGLQDO VKULQNDJH RI PHPEHUV SURYLGHG E\ WKH IRUPZRUN GXULQJ 
WKH WLPH EHIRUH WKH SUHVWUHVV LV DSSOLHG�

������ /LQNV LQ SUHVWUHVVHG FRQFUHWH EHDPV

7KH DPRXQW DQG GLVSRVLWLRQ RI OLQNV LQ UHFWDQJXODU EHDPV DQG LQ WKH ZHEV RI IODQJHG EHDPV ZLOO QRUPDOO\
EH JRYHUQHG E\ FRQVLGHUDWLRQV RI VKHDU �VHH �������

/LQNV WR UHVLVW WKH EXUVWLQJ WHQVLOH IRUFHV LQ WKH HQG ]RQHV RI SRVW�WHQVLRQHG PHPEHUV VKRXOG EH SURYLGHG 
LQ DFFRUGDQFH ZLWK ����

:KHUH OLQNV DUH UHTXLUHG LQ WKH WUDQVPLVVLRQ OHQJWK RI SUH�WHQVLRQHG PHPEHUV� WKH\ VKRXOG EH SURYLGHG LQ 
DFFRUGDQFH ZLWK ������ XVLQJ WKH LQIRUPDWLRQ JLYHQ LQ �����

������ 6KRFN ORDGLQJ

:KHQ D SUHVWUHVVHG FRQFUHWH EHDP PD\ EH UHTXLUHG WR UHVLVW VKRFN ORDGLQJ� LW VKRXOG EH UHLQIRUFHG ZLWK
FORVHG OLQNV DQG ORQJLWXGLQDO UHLQIRUFHPHQW SUHIHUDEO\ RI PLOG VWHHO� 2WKHU PHWKRGV RI GHVLJQ DQG GHWDLOLQJ
PD\ EH XVHG� SURYLGHG LW FDQ EH VKRZQ WKDW WKH EHDP FDQ GHYHORS WKH UHTXLUHG GXFWLELOLW\�
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6HFWLRQ �� 'HVLJQ DQG GHWDLOLQJ� SUHFDVW DQG 
FRPSRVLWH FRQVWUXFWLRQ

��� 'HVLJQ EDVLV DQG VWDELOLW\ SURYLVLRQV

����� *HQHUDO

7KLV VHFWLRQ GHDOV ZLWK WKH GHVLJQ DQG GHWDLOLQJ FRQVLGHUDWLRQV VSHFLDO WR VWUXFWXUHV SDUWO\ RU ZKROO\ RI
SUHFDVW FRQVWUXFWLRQ�

����� %DVLV RI GHVLJQ

7KH OLPLW VWDWH SKLORVRSK\ VHW RXW LQ 6HFWLRQ � DSSOLHV HTXDOO\ WR SUHFDVW DQG LQ�VLWX FRQVWUXFWLRQ� ,Q
JHQHUDO� WKHUHIRUH� WKH UHFRPPHQGHG PHWKRGV RI GHVLJQ DQG GHWDLOLQJ IRU UHLQIRUFHG FRQFUHWH JLYHQ LQ ���
DQG WKRVH IRU SUHVWUHVVHG FRQFUHWH JLYHQ LQ ��� DSSO\ DOVR WR SUHFDVW DQG FRPSRVLWH FRQVWUXFWLRQ� 7KRVH 
VXE�FODXVHV LQ ��� DQG ��� WKDW GR QRW DSSO\ DUH HLWKHU VSHFLILFDOO\ ZRUGHG IRU LQ�VLWX FRQVWUXFWLRQ RU DUH 
PRGLILHG E\ WKLV VHFWLRQ�

����� +DQGOLQJ VWUHVVHV

3UHFDVW XQLWV VKRXOG EH GHVLJQHG WR UHVLVW ZLWKRXW SHUPDQHQW GDPDJH DOO VWUHVVHV LQGXFHG E\ KDQGOLQJ� 
VWRUDJH� WUDQVSRUW DQG HUHFWLRQ �VHH DOVR ����� DQG ��������

����� &RPSDWLELOLW\

7KH GHVLJQ RI FRQQHFWLRQV LV RI IXQGDPHQWDO LPSRUWDQFH LQ SUHFDVW FRQVWUXFWLRQ DQG VKRXOG EH FDUHIXOO\
FRQVLGHUHG� (VSHFLDOO\ ZKHQ UHVSRQVLELOLWLHV IRU GHVLJQ DQG GHWDLOV DUH GLYLGHG� FKHFNV WR HQVXUH 
FRPSDWLELOLW\ VKRXOG EH PDGH�

����� $QFKRUDJH DW VXSSRUWV

:KHUH UHLQIRUFHPHQW LV EHLQJ XVHG WR SURYLGH WKH VWUXFWXUDO LQWHJULW\ RI EHDP RU VODE HQGV RQ FRUEHOV RU
QLEV� LW VKRXOG EH YHU\ FDUHIXOO\ RYHUODSSHG DQG DQFKRUHG �VHH ��������� DQG ��������� )XOO UHJDUG VKRXOG EH 
SDLG WR FRQVWUXFWLRQDO WROHUDQFHV�

����� -RLQWV IRU PRYHPHQW

$OORZDQFH IRU PRYHPHQWV GXH WR VKULQNDJH� WKHUPDO HIIHFWV DQG SRVVLEOH GLIIHUHQWLDO VHWWOHPHQW RI
IRXQGDWLRQV LV RI DV JUHDW LPSRUWDQFH LQ SUHFDVW DV LQ LQ�VLWX FRQVWUXFWLRQ� 7KH QXPEHU DQG VSDFLQJ RI MRLQWV
VKRXOG EH GHWHUPLQHG DW DQ HDUO\ VWDJH LQ WKH GHVLJQ �VHH 6HFWLRQ � RI %6 �������������

����� 6WDELOLW\

7KHUH VKRXOG EH D VLQJOH UHVSRQVLELOLW\ IRU WKH VWDELOLW\ RI D VWUXFWXUH ZKLFK PD\ EH VHSDUDWH IURP WKH 
UHVSRQVLELOLW\ IRU GHVLJQ DQG GHWDLOV RI SDUWV RU HOHPHQWV�

7KH UHFRPPHQGDWLRQV UHJDUGLQJ UREXVWQHVV JLYHQ LQ ��� RI %6 ����������� DQG LQ ��� RI WKLV VWDQGDUG 
DSSO\ DOVR WR SUHFDVW DQG FRPSRVLWH FRQVWUXFWLRQ�

����� 3URYLVLRQ RI WLHV
127( 7KHVH VXE�FODXVHV VKRXOG EH UHDG LQ FRQMXQFWLRQ ZLWK ����� DQG �������

������� 7LHV JHQHUDOO\

7LHV PD\ EH SURYLGHG ZKROO\ ZLWKLQ LQ�VLWX FRQFUHWH WRSSLQJV RU FRQQHFWLRQV SDUWO\ ZLWKLQ LQ�VLWX FRQFUHWH 
DQG SDUWO\ ZLWKLQ SUHFDVW PHPEHUV RU ZKROO\ ZLWKLQ SUHFDVW PHPEHUV EXW WKH\ VKRXOG EH HIIHFWLYHO\
FRQWLQXRXV�

������� &RQWLQXLW\ RI WLHV

$ WLH PD\ EH FRQVLGHUHG HIIHFWLYHO\ FRQWLQXRXV LI LW VDWLVILHV ����� DQG WKH PLQLPXP GLPHQVLRQ RI DQ\ 
LQ�VLWX FRQFUHWH VHFWLRQ LQ ZKLFK WLH EDUV DUH SURYLGHG LV QRW OHVV WKDQ WKH VXP RI WKH EDU VL]H �RU WZLFH WKH 
EDU VL]H DW ODSV� SOXV WZLFH WKH PD[LPXP DJJUHJDWH VL]H SOXV �� PP�

7KH WLH VKRXOG DOVR VDWLVI\ RQH RI WKH IROORZLQJ FRQGLWLRQV�
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D� $ EDU RU WHQGRQ LQ D SUHFDVW PHPEHU ODSSHG ZLWK D EDU LQ LQ�VLWX FRQQHFWLQJ FRQFUHWH ERXQGHG RQ WZR 
RSSRVLWH VLGHV E\ URXJK IDFHV RI WKH VDPH SUHFDVW PHPEHU �VHH )LJXUH �����

E� $ EDU RU WHQGRQ LQ D SUHFDVW FRQFUHWH PHPEHU ODSSHG ZLWK D EDU LQ LQ�VLWX WRSSLQJ RU FRQQHFWLQJ 
FRQFUHWH DQFKRUHG WR WKH SUHFDVW PHPEHU E\ HQFORVLQJ OLQNV� 7KH XOWLPDWH WHQVLOH UHVLVWDQFH RI WKH OLQNV 
VKRXOG EH QRW OHVV WKDQ WKH XOWLPDWH WHQVLRQ LQ WKH WLH �VHH )LJXUH �����

F� %DUV SURMHFWLQJ IURP WKH HQGV RI SUHFDVW PHPEHUV MRLQHG E\ DQ\ PHWKRG FRQIRUPLQJ WR ������

G� %DUV ODSSHG ZLWKLQ LQ�VLWX WRSSLQJ RU FRQQHFWLQJ FRQFUHWH WR IRUP D FRQWLQXRXV UHLQIRUFHPHQW ZLWK
SURMHFWLQJ OLQNV IURP WKH VXSSRUW RI WKH SUHFDVW IORRU RU URRI PHPEHUV WR DQFKRU VXFK VXSSRUW WR WKH
WRSSLQJ RU FRQQHFWLQJ FRQFUHWH �VHH )LJXUH �����

������� $QFKRUDJH RI IORRU DQG URRI PHPEHUV

,Q EXLOGLQJV RI &ODVV �% DQG &ODVV � RI 6HFWLRQ � RI 7KH %XLOGLQJV 5HJXODWLRQV ���� ¦ $SSURYHG
'RFXPHQW $� 6WUXFWXUH� ZKHUH SUHFDVW IORRU� VWDLU RU URRI PHPEHUV DUH QRW XVHG WR SURYLGH WKH WLHV UHTXLUHG 
E\ ������� WKH\ VKRXOG QHYHUWKHOHVV EH HIIHFWLYHO\ DQFKRUHG� VXFK DQFKRUDJH EHLQJ FDSDEOH RI FDUU\LQJ WKH 
GHDG ZHLJKW RI WKH PHPEHU� WR WKDW SDUW RI WKH VWUXFWXUH ZKLFK FRQWDLQV WKH WLHV�

������� $YRLGDQFH RI HFFHQWULFLW\

7LHV FRQQHFWLQJ IORRU DQG URRI PHPEHUV VKRXOG EH VR DUUDQJHG DV WR PLQLPL]H RXW�RI�EDODQFH HIIHFWV�

����� 'XUDELOLW\

'XUDELOLW\ VKRXOG EH FRQVLGHUHG LQ WKH GHVLJQ DQG GHWDLOLQJ RI FRQQHFWLRQV�

��� 3UHFDVW FRQFUHWH FRQVWUXFWLRQ

����� )UDPHG VWUXFWXUHV DQG FRQWLQXRXV EHDPV

:KHQ WKH FRQWLQXLW\ RI UHLQIRUFHPHQW RU WHQGRQV WKURXJK WKH FRQQHFWLRQV DQG�RU WKH LQWHUDFWLRQ EHWZHHQ 
PHPEHUV LV VXFK WKDW WKH VWUXFWXUH ZLOO EHKDYH DV D IUDPH RU DV D FRQWLQXRXV EHDP� WKH DQDO\VLV�
UHGLVWULEXWLRQ RI PRPHQWV DQG WKH GHVLJQ DQG GHWDLOLQJ RI LQGLYLGXDO PHPEHUV PD\ DOO EH LQ DFFRUGDQFH 
ZLWK 6HFWLRQ � RU 6HFWLRQ �� DV DSSURSULDWH�

����� 6ODEV

������� 'HVLJQ RI VODEV

6ODEV FRQVLVWLQJ RI ZLGH SUHFDVW XQLWV RU RI D VHULHV RI QDUURZ SUHFDVW XQLWV ZLWK HIIHFWLYH MRLQWLQJ EHWZHHQ
WKHP FDSDEOH RI VKHDU WUDQVIHU PD\ EH GHVLJQHG LQ DFFRUGDQFH ZLWK ��� RU ����� DV DSSURSULDWH�

������� &RQFHQWUDWHG ORDGV RQ VODEV ZLWKRXW UHLQIRUFHG WRSSLQJ

7KH ZLGWK RI VODE DVVXPHG WR FRQWULEXWH WR WKH VXSSRUW RI FRQFHQWUDWHG ORDGV �LQFOXGLQJ SDUWLWLRQV LQ WKH 
GLUHFWLRQ RI WKH VSDQ� VKRXOG QRW H[FHHG WKH ZLGWK RI WKUHH SUHFDVW XQLWV DQG MRLQWV SOXV WKH ZLGWK RI WKH 
ORDGHG DUHD RU H[WHQG PRUH WKDQ D TXDUWHU RI WKH VSDQ RQ HLWKHU VLGH RI WKH ORDGHG DUHD� ,Q VRPH IRUPV RI 
FRQVWUXFWLRQ� H�J� ORQJ VSDQ ZLGH XQLWV� WKHVH OLPLWV PD\ EH LQDSSURSULDWH DQG PRUH GHWDLOHG FRQVLGHUDWLRQV 
PD\ EH PDGH�

������� &RQFHQWUDWHG ORDGV RQ VODEV ZLWK UHLQIRUFHG WRSSLQJ

7KH SURYLVLRQV RI ������� DSSO\ LQ DOO UHVSHFWV H[FHSW WKDW� LQVWHDG RI WKUHH� WKH ZLGWK RI IRXU SUHFDVW XQLWV 
DQG MRLQWV PD\ EH DOORZHG WR FRQWULEXWH�
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������� 6ODEV FDUU\LQJ FRQFHQWUDWHG ORDGV

:KHUH WHVW UHVXOWV MXVWLI\ WKH DVVXPSWLRQ RI D ZLGHU HIIHFWLYH DUHD WKDQ DOORZHG E\ ������� RU �������� WKLV
LV DFFHSWDEOH VXEMHFW WR WKH RYHUULGLQJ OLPLW RI RQH�TXDUWHU RI WKH VSDQ RQ HLWKHU VLGH RI WKH ORDGHG DUHD�

����� %HDULQJV IRU SUHFDVW PHPEHUV
127( )RU GHILQLWLRQV VSHFLILF WR EHDULQJV IRU SUHFDVW PHPEHUV� VHH ������

������� *HQHUDO

,W LV LPSRUWDQW WR UHFRJQL]H WKDW WKH LQWHJULW\ RI D EHDULQJ LV GHSHQGHQW XSRQ WZR HVVHQWLDO VDIHJXDUGV�

D� DQ RYHUODS RI UHLQIRUFHPHQW LQ UHLQIRUFHG EHDULQJV�

E� D UHVWUDLQW DJDLQVW ORVV RI EHDULQJ WKURXJK PRYHPHQW�

7KLV VXE�FODXVH WUHDWV WKH GHVLJQ RI EHDULQJV LQ D VWHS�E\�VWHS ZD\ LQ ZKLFK DOORZDQFHV IRU YDULRXV HIIHFWV 
DUH DGGHG WR D EDVLF QHW EHDULQJ ZLGWK� :KHQ ERWK VXSSRUWLQJ DQG VXSSRUWHG PHPEHUV DUH UHLQIRUFHG� WKH 
PHWKRG HQVXUHV D UHDVRQDEOH PLQLPXP RYHUODS RI UHLQIRUFHPHQW DW WKH EHDULQJ�

������� &DOFXODWLRQ RI QHW EHDULQJ ZLGWK RI QRQ�LVRODWHG PHPEHUV

7KH QHW EHDULQJ ZLGWK VKRXOG EH �� PP RU WKH YDOXH FDOFXODWHG IURP WKH HTXDWLRQ�

ZKLFKHYHU LV WKH JUHDWHU� �6HH ������� IRU WKH GHWHUPLQDWLRQ RI WKH HIIHFWLYH EHDULQJ OHQJWK DQG ������� IRU 
WKH GHVLJQ XOWLPDWH EHDULQJ VWUHVV��

:KHUH D PHPEHU LV IUHH WR PRYH UHODWLYH WR D VXSSRUW� WKH QHW EHDULQJ ZLGWK VKRXOG EH LQFUHDVHG WR DOORZ 
IRU DQ\ OLNHO\ PRYHPHQW� :KHUH D PHPEHU LV WLHG WR D VXSSRUW DQG WKH WLH LV SURYLGHG DZD\ IURP WKH OHYHO
RI WKH VXSSRUW� WKH QHW EHDULQJ ZLGWK VKRXOG EH LQFUHDVHG WR DOORZ IRU DQ\ ORVV RI EHDULQJ WKDW FRXOG DULVH
WKURXJK URWDWLRQ RI WKH VXSSRUW DERXW WKH WLH�

)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� EDUV LQ SUHFDVW PHPEHU ODSSHG ZLWK EDU LQ LQ�VLWX FRQFUHWH

)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� DQFKRUDJH E\ HQFORVLQJ OLQNV

)LJXUH ��� ¦ &RQWLQXLW\ RI WLHV� EDUV ODSSHG ZLWKLQ LQ�VLWX FRQFUHWH

 GHVLJQ XOWLPDWH VXSSRUW UHDFWLRQ SHU PHPEHU( )
 HIIHFWLYH EHDULQJ OHQJWK  GHVLJQ XOWLPDWH EHDULQJ VWUHVV×( )

��������������������������������������������������������������������������������������������������������������������������������������������������������������������
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������� (IIHFWLYH EHDULQJ OHQJWK

,Q WKH HTXDWLRQ JLYHQ LQ ������� WKH HIIHFWLYH EHDULQJ OHQJWK LV WKH OHDVW RI�

D� EHDULQJ OHQJWK SHU PHPEHU�

E� RQH�KDOI RI EHDULQJ OHQJWK SHU PHPEHU SOXV ��� PP�

F� ��� PP�

������� 'HVLJQ XOWLPDWH EHDULQJ VWUHVV

7KH GHVLJQ XOWLPDWH EHDULQJ VWUHVV LV EDVHG RQ WKH ZHDNHU RI WKH EHDULQJ VXUIDFHV DQG KDV WKH IROORZLQJ
YDOXH�

D� IRU GU\ EHDULQJ RQ FRQFUHWH� ���IFX�

E� IRU EHGGHG EHDULQJ RQ FRQFUHWH� ���IFX�

F� IRU FRQWDFW IDFH RI D VWHHO EHDULQJ SODWH FDVW LQWR D PHPEHU RU VXSSRUW ZLWK HDFK GLPHQVLRQ QRW 
H[FHHGLQJ �� � RI WKH FRUUHVSRQGLQJ FRQFUHWH GLPHQVLRQ� ���IFX�

%HDULQJV XVLQJ IOH[LEOH SDGGLQJ PD\ EH GHVLJQHG XVLQJ VWUHVVHV LQWHUPHGLDWH EHWZHHQ WKRVH IRU GU\ DQG IRU 
EHGGHG EHDULQJV�
127( � 7KHVH YDOXHV LQFOXGH DQ DOORZDQFH IRU P   ����

127( � 9DOXHV IRU PDVRQU\ DUH JLYHQ LQ %6 �����

������� 1HW EHDULQJ ZLGWK RI LVRODWHG PHPEHUV

7KH QHW EHDULQJ ZLGWK RI LVRODWHG PHPEHUV VKRXOG EH �� PP JUHDWHU WKDQ IRU QRQ�LVRODWHG PHPEHUV�

������� 'HWDLOLQJ IRU VLPSOH EHDULQJ

7KH QRPLQDO EHDULQJ ZLGWK VHOHFWHG VKRXOG PDNH DOORZDQFH IRU VSDOOLQJ DQG FRQVWUXFWLRQDO LQDFFXUDFLHV
RYHU DQG DERYH WKH QHW EHDULQJ ZLGWK FDOFXODWHG LQ DFFRUGDQFH ZLWK �������� 7KH PLQLPXP DQFKRUDJH 
OHQJWKV RI UHLQIRUFHPHQW UHTXLUHG E\ ������ DQG ������ VKRXOG EH SURYLGHG DQG WKH HIIHFWV RI DFFLGHQWDO
GLVSODFHPHQW RI D VXSSRUWHG PHPEHU GXULQJ HUHFWLRQ VKRXOG EH FRQVLGHUHG�

������� $OORZDQFHV IRU HIIHFWV RI VSDOOLQJ DW VXSSRUWV

��������� 2XWHU HGJHV DUH VXEMHFW WR VSDOOLQJ� 6XE�FODXVHV ���������� ��������� DQG ��������� JLYH 
UHFRPPHQGDWLRQV IRU WKH GLVWDQFHV WR EH DVVXPHG LQHIIHFWLYH DV EHDULQJ VXUIDFHV� &KDPIHUV RFFXUULQJ 
ZLWKLQ DUHDV VXEMHFW WR VSDOOLQJ PD\ EH GLVFRXQWHG ZKHQ GHWHUPLQLQJ WKH RXWHU HGJH RI D VXSSRUW RU WKH HQG 
RI D VXSSRUWHG PHPEHU�

��������� 7KH GLVWDQFH WR EH DVVXPHG LQHIIHFWLYH� PHDVXUHG IURP WKH RXWHU HGJH RI D VXSSRUW� LV DV JLYHQ 
LQ 7DEOH ����

��������� 7KH GLVWDQFH WR EH DVVXPHG LQHIIHFWLYH� PHDVXUHG IURP WKH HQG RI D VXSSRUWHG PHPEHU� LV DV JLYHQ 
LQ 7DEOH ����

��������� ,I VWHHO SDFNV DUH XVHG LQ HUHFWLRQ� WKH\ VKRXOG EH NHSW FOHDU RI WKH DUHDV WKDW DUH DVVXPHG WR EH
VXEMHFW WR VSDOOLQJ� 7R UHGXFH WKH LQFLGHQFH RI VSDOOLQJ� FRQWDFW PD\ EH DYRLGHG LQ WKRVH DUHDV E\ WKH XVH RI
FKDPIHUV RU FRQWUROOHG MRLQW SDFNLQJ�

����� $OORZDQFH IRU FRQVWUXFWLRQ LQDFFXUDFLHV

7KH DOORZDQFH IRU FRQVWUXFWLRQ LQDFFXUDFLHV VKRXOG FRYHU GHYLDWLRQV LQ VHWWLQJ RXW� VLWH FRQVWUXFWLRQ� 
PDQXIDFWXUH DQG HUHFWLRQ DQG LW PD\ EH DVVHVVHG IURP D VWDWLVWLFDO DQDO\VLV RI PHDVXUHG RU SUHGLFWHG 
GHYLDWLRQ� $OWHUQDWLYHO\� IRU VXSSRUWHG PHPEHUV XS WR �� P VSDQ DQG ZLWK DYHUDJH VWDQGDUGV RI DFFXUDF\� 
WKH DOORZDQFH PD\ EH WDNHQ DV WKH JUHDWHU RI�

D� �� PP� RU � PP SHU PHWUH GLVWDQFH EHWZHHQ WKH IDFHV RI VWHHO RU SUHFDVW FRQFUHWH VXSSRUWV�

E� �� PP� RU � PP SHU PHWUH GLVWDQFH EHWZHHQ WKH IDFHV RI PDVRQU\ VXSSRUWV�

F� �� PP� RU � PP SHU PHWUH GLVWDQFH EHWZHHQ WKH IDFHV RI LQ�VLWX FRQFUHWH VXSSRUWV�
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����� %HDULQJV WUDQVPLWWLQJ FRPSUHVVLYH IRUFHV IURP DERYH

:KHUH D EHDULQJ LV UHTXLUHG WR WUDQVPLW ORDG IURP DERYH IURP D FROXPQ RU ZDOO H[WHQGLQJ RYHU WKH HQG RI
D VXSSRUWHG PHPEHU� D EHGGHG EHDULQJ VKRXOG EH XVHG�

)RU EXLOGLQJV RI XS WR IRXU VWRUH\V RI PDVRQU\ FRQVWUXFWLRQ ZKHUH WKH FRPSUHVVLYH IRUFHV DUH ORZ� GU\ 
EHDULQJV PD\ EH XVHG�

*XLGDQFH RQ FRPSUHVVLYH IRUFHV EHWZHHQ SUHFDVW PHPEHUV LV JLYHQ LQ ������

����� 2WKHU IRUFHV DW EHDULQJV

������� +RUL]RQWDO IRUFHV DW EHDULQJ

+RUL]RQWDO IRUFHV DW EHDULQJ FDQ UHGXFH WKH ORDG�FDUU\LQJ FDSDFLW\ RI WKH VXSSRUWLQJ PHPEHU FRQVLGHUDEO\ 
E\ FDXVLQJ SUHPDWXUH VSOLWWLQJ RU VKHDULQJ� 7KH IRUFHV PD\ EH GXH WR FUHHS� VKULQNDJH DQG WHPSHUDWXUH 
HIIHFWV RU PD\ UHVXOW IURP PLVDOLJQPHQW� ODFN RI SOXPE RU RWKHU FDXVHV� :KHQ OLNHO\ WR EH VLJQLILFDQW� 
DOORZDQFHV VKRXOG EH PDGH IRU WKHVH IRUFHV LQ GHVLJQLQJ DQG GHWDLOLQJ WKH FRQQHFWLRQ E\ WKH SURYLVLRQ RI�

D� VOLGLQJ EHDULQJV� RU

E� VXLWDEOH ODWHUDO UHLQIRUFHPHQW LQ WKH WRS RI WKH VXSSRUWLQJ PHPEHU� RU

F� FRQWLQXLW\ UHLQIRUFHPHQW WR WLH WRJHWKHU WKH HQGV RI WKH VXSSRUWHG PHPEHUV�

)LJXUH ��� ¦ 6FKHPDWLF DUUDQJHPHQW RI DOORZDQFH IRU EHDULQJ
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7DEOH ��� ¦ $OORZDQFHV IRU HIIHFWV RI VSDOOLQJ DW VXSSRUWV

7DEOH ��� ¦ $OORZDQFHV IRU HIIHFWV RI VSDOOLQJ DW VXSSRUWHG PHPEHUV

������� 5RWDWLRQ DW EHDULQJ RI IOH[XUDO PHPEHUV

:KHUH ODUJH URWDWLRQV DUH OLNHO\ WR RFFXU DW WKH HQG VXSSRUWV RI IOH[XUDO PHPEHUV� VXLWDEOH EHDULQJV FDSDEOH 
RI DFFRPPRGDWLQJ WKHVH URWDWLRQV VKRXOG EH XVHG� 7KH URWDWLRQV PD\ DOVR WKURZ WKH OLQH RI DFWLRQ RI ORDGV 
RQ WR WKH H[WUHPH HGJHV RI EHDULQJV� LQ VXFK FDVHV DOORZDQFH VKRXOG EH PDGH IRU FRQVHTXHQWLDO LQFUHDVHV LQ
EHQGLQJ PRPHQWV RU ORFDO EHDULQJ VWUHVVHV�

����� &RQFUHWH FRUEHOV

������� *HQHUDO

$ FRUEHO LV D VKRUW FDQWLOHYHU SURMHFWLRQ ZKLFK VXSSRUWV D ORDG�EHDULQJ PHPEHU DQG ZKHUH�

D� WKH GLVWDQFH DY EHWZHHQ WKH OLQH RI WKH UHDFWLRQ WR WKH VXSSRUWHG ORDG DQG WKH URRW RI WKH FRUEHO LV OHVV 
WKDQ G �WKH HIIHFWLYH GHSWK RI WKH URRW RI WKH FRUEHO�� DQG

E� WKH GHSWK DW WKH RXWHU HGJH RI WKH FRQWDFW DUHD RI WKH VXSSRUWHG ORDG LV QRW OHVV WKDQ RQH�KDOI RI WKH 
GHSWK DW WKH URRW RI WKH FRUEHO�

7KH GHSWK RI WKH FRUEHO DW WKH IDFH RI WKH VXSSRUW LV GHWHUPLQHG IURP VKHDU FRQGLWLRQV LQ DFFRUGDQFH 
ZLWK ������� EXW XVLQJ WKH PRGLILHG GHILQLWLRQ RI DY JLYHQ LQ D��

������� 'HVLJQ

��������� 6LPSOLI\LQJ DVVXPSWLRQV

7KH FRQFUHWH DQG UHLQIRUFHPHQW PD\ EH DVVXPHG WR DFW DV HOHPHQWV RI D VLPSOH VWUXW�DQG�WLH V\VWHP� ZLWK
WKH IROORZLQJ JXLGHOLQHV�

D� 7KH FRUEHO VKRXOG EH GHVLJQHG DW WKH XOWLPDWH OLPLW VWDWH XVLQJ WKH DSSURSULDWH SDUWLDO VDIHW\ IDFWRUV 
RQ WKH UHLQIRUFHPHQW DQG FRQFUHWH� EXW WKH PDJQLWXGH RI WKH UHVLVWDQFH SURYLGHG WR KRUL]RQWDO IRUFH 
VKRXOG EH QRW OHVV WKDQ RQH�KDOI RI WKH GHVLJQ YHUWLFDO ORDG RQ WKH FRUEHO �VHH DOVR �����������

E� &RPSDWLELOLW\ RI VWUDLQV EHWZHHQ WKH VWUXW�DQG�WLH DW WKH FRUEHO URRW VKRXOG EH HQVXUHG�

,W VKRXOG EH QRWHG WKDW WKH KRUL]RQWDO OLQN UHTXLUHPHQW GHVFULEHG LQ ��������� ZLOO HQVXUH VDWLVIDFWRU\ 
VHUYLFHDELOLW\ SHUIRUPDQFH�

0DWHULDO RI VXSSRUW 'LVWDQFH DVVXPHG LQHIIHFWLYH
PP

6WHHO �
&RQFUHWH VWUHQJWK FODVV &����� RU RYHU� SODLQ RU 
UHLQIRUFHG �LQ JHQHUDO�D

��

%ULFNZRUN RU PDVRQU\D ��
&RQFUHWH EHORZ VWUHQJWK FODVV &������ SODLQ RU 
UHLQIRUFHG �LQ JHQHUDO�D

��

5HLQIRUFHG FRQFUHWH OHVV WKDQ ��� PP GHHS DW RXWHU 
HGJH

1RW OHVV WKDQ QRPLQDO FRYHU WR UHLQIRUFHPHQW RQ 
RXWHU IDFH RI VXSSRUW

5HLQIRUFHG FRQFUHWH OHVV WKDQ ��� PP GHHS DW WKH 
RXWHU HGJH ZKHUH YHUWLFDO ORRS UHLQIRUFHPHQW
H[FHHGV �� PP GLDPHWHU

1RPLQDO FRYHU SOXV LQQHU UDGLXV RI EHQG

D :KHUH XQXVXDO VSDOOLQJ FKDUDFWHULVWLFV DUH NQRZQ WR DSSO\ ZKHQ SDUWLFXODU FRQVWLWXHQW PDWHULDOV DUH EHLQJ XVHG� DGMXVWPHQW 
VKRXOG EH PDGH WR WKH GLVWDQFH UHFRPPHQGHG�

5HLQIRUFHPHQW DW EHDULQJ RI VXSSRUWHG PHPEHU 'LVWDQFH DVVXPHG LQHIIHFWLYH
PP

6WUDLJKW EDUV� KRUL]RQWDO ORRSV RU YHUWLFDO ORRSV QRW
H[FHHGLQJ �� PP LQ GLDPHWHU� FORVH WR HQG RI 
PHPEHU

�� RU HQG FRYHU� ZKLFKHYHU LV WKH JUHDWHU

7HQGRQV RU VWUDLJKW EDUV H[SRVHG DW HQG RI PHPEHU �
9HUWLFDO ORRS UHLQIRUFHPHQW RI EDU VL]H 
H[FHHGLQJ �� PP

(QG FRYHU SOXV LQQHU UDGLXV RI EHQG RI EDUV
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��������� 5HLQIRUFHPHQW DQFKRUDJH

$W WKH IURQW IDFH RI WKH FRUEHO� WKH UHLQIRUFHPHQW VKRXOG EH DQFKRUHG HLWKHU E\�

D� ZHOGLQJ WR D WUDQVYHUVH EDU RI HTXDO VWUHQJWK� LQ WKLV FDVH WKH EHDULQJ DUHD RI WKH ORDG VKRXOG VWRS VKRUW 
RI WKH WUDQVYHUVH EDU E\ D GLVWDQFH HTXDO WR WKH FRYHU RI WKH WLH UHLQIRUFHPHQW� RU

E� E\ EHQGLQJ EDFN WKH EDUV WR IRUP D ORRS� LQ WKLV FDVH WKH EHDULQJ DUHD RI WKH ORDG VKRXOG QRW SURMHFW 
EH\RQG WKH VWUDLJKW SRUWLRQ RI WKH EDUV IRUPLQJ WKH PDLQ WHQVLRQ UHLQIRUFHPHQW�

��������� 6KHDU UHLQIRUFHPHQW

6KHDU UHLQIRUFHPHQW VKRXOG EH SURYLGHG LQ WKH IRUP RI KRUL]RQWDO OLQNV GLVWULEXWHG LQ WKH XSSHU WZR�WKLUGV
RI WKH HIIHFWLYH GHSWK RI URRW RI WKH FRUEHO� WKLV UHLQIRUFHPHQW VKRXOG EH QRW OHVV WKDQ RQH�KDOI RI WKH DUHD RI 
WKH PDLQ WHQVLRQ UHLQIRUFHPHQW DQG VKRXOG EH DGHTXDWHO\ DQFKRUHG�

��������� 5HVLVWDQFH WR DSSOLHG KRUL]RQWDO IRUFH

$GGLWLRQDO UHLQIRUFHPHQW FRQQHFWHG WR WKH VXSSRUWHG PHPEHU LQ DFFRUGDQFH ZLWK ��� VKRXOG EH SURYLGHG WR
WUDQVPLW WKLV IRUFH LQ LWV HQWLUHW\�

����� &RQWLQXRXV FRQFUHWH QLEV

������� *HQHUDO

:KHUH D FRQWLQXRXV QLE LV OHVV WKDQ ��� PP GHHS� LW VKRXOG QRUPDOO\ EH GHVLJQHG DV D VKRUW FDQWLOHYHU VODE� 
ZKHUH�

D� WKH OLQH RI DFWLRQ RI GHVLJQ ORDG LV DVVXPHG WR RFFXU DW WKH RXWHU HGJH RI WKH ORDGHG DUHD� H�J� DW WKH 
IURQW HGJH RI D QLE ZLWKRXW D FKDPIHU� DW WKH XSSHU HGJH RI D FKDPIHU RU DW RXWHU HGJH RI D EHDULQJ SDG� DQG

E� WKH PD[LPXP GHVLJQ XOWLPDWH EHQGLQJ PRPHQW LV WKH GLVWDQFH IURP WKH OLQH RI DFWLRQ RI WKH ORDG WR WKH 
QHDUHVW YHUWLFDO OHJ RI WKH OLQNV LQ WKH EHDP PHPEHU IURP ZKLFK WKH QLE SURMHFWV WLPHV WKH ORDG 
�VHH ���������

������� $UHD RI WHQVLRQ UHLQIRUFHPHQW

7KH DUHD RI WHQVLRQ UHLQIRUFHPHQW VKRXOG EH QRW OHVV WKDQ WKDW JLYHQ LQ �������

������� 3RVLWLRQ RI WHQVLRQ UHLQIRUFHPHQW

7KH SRVLWLRQ RI WHQVLRQ UHLQIRUFHPHQW VKRXOG SURMHFW IURP WKH VXSSRUWLQJ PHPEHU DFURVV WKH WRS RI WKH QLE 
WR D SRLQW DV QHDU WR WKH IURQW IDFH RI WKH QLE DV FRQVLGHUDWLRQV RI DGHTXDWH FRYHU ZLOO DOORZ� ,W VKRXOG EH
DQFKRUHG LQ WKLV SRVLWLRQ HLWKHU E\ ZHOGLQJ WR D WUDQVYHUVH EDU RI HTXDO VWUHQJWK RU E\ EHQGLQJ WKH EDUV 
WKURXJK ���� WR IRUP ORRSV LQ WKH KRUL]RQWDO RU YHUWLFDO SODQH� 9HUWLFDO ORRSV VKRXOG EH RI EDU VL]H QRW 
JUHDWHU WKDQ �� PP�

������� 'HVLJQ VKHDU UHVLVWDQFH

7KH GHVLJQ VKHDU UHVLVWDQFH VKRXOG EH FKHFNHG LQ DFFRUGDQFH ZLWK ����� H[FHSW WKDW WKH YDOXHV RI YF JLYHQ
LQ 7DEOH ��� PD\ EH PXOWLSOLHG E\ �G�DY� ZKHUH DY LV WDNHQ DV WKH GLVWDQFH GHVFULEHG LQ �������E��

������� /LQNV LQ WKH PHPEHU IURP ZKLFK WKH QLE SURMHFWV

/LQNV VKRXOG EH SURYLGHG ZKLFK� LQ DGGLWLRQ WR DQ\ RWKHU IRUFHV WKH\ PD\ EH UHTXLUHG WR UHVLVW� DUH FDSDEOH 
RI WUDQVPLWWLQJ WKH ORDG IURP WKH QLE WR WKH FRPSUHVVLRQ ]RQH RI WKH PHPEHU�

��� 6WUXFWXUDO FRQQHFWLRQV EHWZHHQ SUHFDVW XQLWV

����� *HQHUDO

7KH RYHUDOO VWDELOLW\ RI WKH EXLOGLQJ� LQFOXGLQJ LWV VWDELOLW\ GXULQJ FRQVWUXFWLRQ RU DIWHU DFFLGHQWDO GDPDJH�
VKRXOG EH FRQVLGHUHG DQG WKH UHFRPPHQGDWLRQV RI 6HFWLRQ � RI WKLV VWDQGDUG RU 6HFWLRQ � RI %6 ����������� 
IROORZHG� ,Q DGGLWLRQ� KDQGOLQJ DQG FRQVWUXFWLRQ VWUHVVHV VKRXOG EH FRQVLGHUHG� :KHQ SUHVWUHVVHG PHPEHUV
DUH EXLOW LQ WR VXSSRUWV� UHVWUDLQHG FUHHS HIIHFWV VKRXOG EH FRQVLGHUHG�
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����� 'HVLJQ RI FRQQHFWLRQ

������� 0HWKRGV

:KHUH SRVVLEOH WKHVH VKRXOG EH WKRVH DSSOLFDEOH WR UHLQIRUFHG FRQFUHWH� SUHVWUHVVHG FRQFUHWH RU VWUXFWXUDO 
VWHHO� :KHUH VXFK PHWKRGV DUH QRW DSSOLFDEOH� WKH HIILFLHQF\ RI WKH FRQQHFWLRQ VKRXOG EH FKHFNHG E\
DSSURSULDWH WHVWV LQ DFFRUGDQFH ZLWK ����

������� 0DQXIDFWXULQJ DQG FRQVWUXFWLRQ

,Q WKH GHVLJQ VWDJH DWWHQWLRQ VKRXOG EH SDLG WR WKH IROORZLQJ�

D� :KHUH SURMHFWLQJ EDUV RU VHFWLRQV DUH UHTXLUHG� WKH\ VKRXOG EH NHSW WR D PLQLPXP DQG PDGH DV VLPSOH 
DV SRVVLEOH� 7KH OHQJWKV RI VXFK SURMHFWLRQV VKRXOG QRW EH PRUH WKDQ QHFHVVDU\ IRU VHFXULW\�

E� )UDJLOH ILQV DQG QLEV VKRXOG EH DYRLGHG�

F� )L[LQJ GHYLFHV VKRXOG EH ORFDWHG LQ FRQFUHWH VHFWLRQV RI DGHTXDWH VWUHQJWK�

G� 7KH SUDFWLFDELOLW\ RI ERWK FDVWLQJ DQG DVVHPEO\ VKRXOG EH FRQVLGHUHG�

H� 0RVW FRQQHFWLRQV UHTXLUH WKH LQWURGXFWLRQ RI VXLWDEOH MRLQWLQJ PDWHULDO� 6XIILFLHQW VSDFH VKRXOG EH
DOORZHG LQ WKH GHVLJQ IRU VXFK PDWHULDO WR HQVXUH WKDW WKH SURSHU ILOOLQJ RI WKH MRLQW LV SUDFWLFDEOH�

I� ,W PD\ EH GHVLUDEOH WKDW OHYHOOLQJ GHYLFHV� H�J� QXWV DQG ZHGJHV� KDYLQJ QR ORDG�EHDULQJ IXQFWLRQ LQ WKH 
FRPSOHWHG VWUXFWXUH VKRXOG EH VODFNHQHG� UHOHDVHG RU UHPRYHG DV QHFHVVDU\� :KHUH WKLV LV QHFHVVDU\� WKH 
GHWDLOV VKRXOG EH VXFK WKDW LQVSHFWLRQ �WR HQVXUH WKDW WKLV KDV EHHQ GRQH� FDQ EH FDUULHG RXW ZLWKRXW
XQGXH GLIILFXOW\�

������� 'HVLJQ IRU SURWHFWLRQ

&RQQHFWLRQV VKRXOG EH GHVLJQHG WR PDLQWDLQ WKH OHYHO RI SURWHFWLRQ DJDLQVW ZHDWKHU� ILUH DQG FRUURVLRQ 
UHTXLUHG IRU WKH UHPDLQGHU RI WKH VWUXFWXUH�

����� ,QVWUXFWLRQV WR VLWH

7KH VWUHQJWK DQG VWLIIQHVV RI DQ\ FRQQHFWLRQ FDQ EH VLJQLILFDQWO\ DIIHFWHG E\ ZRUNPDQVKLS RQ VLWH� 7KH 
GLYHUVLW\ RI MRLQW W\SHV DQG WKHLU FULWLFDO SDUW LQ WKH VWUHQJWK DQG VWDELOLW\ RI WKH VWUXFWXUH PDNH LW 
SDUWLFXODUO\ LPSRUWDQW WR PDNH FOHDU WKRVH GHWDLOV WKDW DUH HVVHQWLDO WR WKH FRUUHFW RSHUDWLRQ RI WKH MRLQW� 
7KH IROORZLQJ SRLQWV VKRXOG EH FRQVLGHUHG DQG VSHFLILF LQVWUXFWLRQV SDVVHG WR WKH VLWH ZKHUH QHFHVVDU\�

D� 6HTXHQFH RI IRUPLQJ WKH MRLQW�

E� &ULWLFDO GLPHQVLRQV DOORZLQJ IRU SHUPLWWHG GHYLDWLRQV� H�J� PLQLPXP SHUPLVVLEOH EHDULQJ�

F� &ULWLFDO GHWDLOV� H�J� DFFXUDWH ORFDWLRQ UHTXLUHG IRU D SDUWLFXODU UHLQIRUFLQJ EDU�

G� 0HWKRG RI FRUUHFWLQJ SRVVLEOH ODFN RI ILW LQ WKH MRLQW�

H� 'HWDLOV RI WHPSRUDU\ SURSSLQJ DQG WLPH ZKHQ LW PD\ EH UHPRYHG �VHH �������

I� 'HVFULSWLRQ RI JHQHUDO VWDELOLW\ RI WKH VWUXFWXUH ZLWK GHWDLOV RI DQ\ QHFHVVDU\ WHPSRUDU\ EUDFLQJ�

J� ([WHQW WR ZKLFK WKH XQFRPSOHWHG VWUXFWXUH PD\ SURFHHG DERYH WKH FRPSOHWHG DQG PDWXUHG VHFWLRQ�

K� 'HWDLOV RI DQ\ VSHFLDO PDWHULDOV�

L� )XOO\ VSHFLILHG ZHOG VL]HV� �:KHUH ZHOG V\PEROV DV JLYHQ LQ %6 ��� DUH XVHG� LW VKRXOG EH DVFHUWDLQHG
WKDW WKHVH DUH XQGHUVWRRG RQ VLWH��

����� &RQWLQXLW\ RI UHLQIRUFHPHQW

������� *HQHUDO

:KHUH FRQWLQXLW\ LV UHTXLUHG WKURXJK WKH FRQQHFWLRQ� WKH MRLQWLQJ PHWKRG XVHG VKRXOG EH VXFK WKDW WKH 
DVVXPSWLRQV PDGH LQ DQDO\VLQJ WKH VWUXFWXUH DQG FULWLFDO VHFWLRQV DUH UHDOL]HG�

������� /DSSLQJ RI EDUV

:KHUH VWUDLJKW EDUV SDVVLQJ WKURXJK WKH MRLQW DUH ODSSHG� WKH UHFRPPHQGDWLRQV RI ������ DQG �������
DSSO\�

������� 5HLQIRUFHPHQW JURXWHG LQWR DSHUWXUH

$Q DGHTXDWH FDSDFLW\ WR UHVWUDLQ SXOO�RXW VKRXOG EH SURYLGHG RQ WKH LQVLGH RI WKH SRFNHW RU UHFHVV�
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������� 2YHUODSSLQJ UHLQIRUFHPHQW ORRSV

:KHUH FRQWLQXLW\ RYHU D VXSSRUW LV DFKLHYHG E\ KDYLQJ GRZHO EDUV SDVVLQJ WKURXJK RYHUODSSLQJ ORRSV RI 
UHLQIRUFHPHQW� ZKLFK SURMHFW IURP HDFK VXSSRUWHG PHPEHU� WKH EHDULQJ VWUHVVHV LQVLGH WKH ORRSV VKRXOG EH 
LQ DFFRUGDQFH ZLWK ����������

������� 6OHHYLQJ

3URYLGHG WKHLU VWUHQJWK DQG GHIRUPDWLRQ KDYH EHHQ GHWHUPLQHG E\ WHVWV �VHH ������� HLWKHU RI WKH IROORZLQJ
W\SHV RI VOHHYH MRLQWLQJ PD\ EH XVHG�

D� JURXWHG� UHVLQ�ILOOHG RU VZDJHG VOHHYH FDSDEOH RI WUDQVPLWWLQJ ERWK WHQVLOH DQG FRPSUHVVLYH IRUFHV�

E� VOHHYHV WKDW PHFKDQLFDOO\ DOLJQ WKH VTXDUH�VDZQ HQGV RI WZR EDUV WR DOORZ WKH WUDQVPLVVLRQ RI 
FRPSUHVVLYH IRUFHV RQO\�

7KH GHWDLOHG GHVLJQ RI WKH VOHHYH DQG WKH PHWKRG RI PDQXIDFWXUH DQG DVVHPEO\ VKRXOG EH VXFK DV WR HQVXUH
WKDW WKH HQGV RI WKH WZR EDUV FDQ EH DFFXUDWHO\ DOLJQHG LQWR WKH VOHHYH� 7KH FRQFUHWH FRYHU SURYLGHG IRU WKH 
VOHHYH VKRXOG EH QRW OHVV WKDQ WKDW VSHFLILHG IRU QRUPDO UHLQIRUFHPHQW�

������� 7KUHDGLQJ RI UHLQIRUFHPHQW

:KHUH WKHUH LV D ULVN RI WKH WKUHDGHG FRQQHFWLRQ ZRUNLQJ ORRVH� H�J� GXULQJ YLEUDWLRQ RI LQ�VLWX FRQFUHWH� D 
ORFNLQJ GHYLFH VKRXOG EH XVHG� $FFHSWDEOH PHWKRGV IRU MRLQLQJ WKUHDGHG EDUV LQFOXGH WKH IROORZLQJ�

D� 7KH WKUHDGHG HQGV RI EDUV DUH MRLQWHG E\ D FRXSOHU KDYLQJ OHIW� DQG ULJKW�KDQG WKUHDGV� 7KLV W\SH RI 
WKUHDGHG FRQQHFWLRQ UHTXLUHV D KLJK GHJUHH RI DFFXUDF\ LQ PDQXIDFWXUH LQ YLHZ RI WKH GLIILFXOW\ RI
HQVXULQJ DOLJQPHQW�

E� 2QH VHW RI EDUV LV ZHOGHG WR D VWHHO SODWH GULOOHG WR UHFHLYH WKH WKUHDGHG HQGV RI WKH VHFRQG VHW RI EDUV� 
WKH VHFRQG VHW RI EDUV LV IL[HG WR WKH SODWH E\ PHDQV RI QXWV�

F� 7KUHDGHG DQFKRUV DUH FDVW LQWR D SUHFDVW XQLW WR UHFHLYH WKH WKUHDGHG HQGV RI UHLQIRUFHPHQW�

������� 6WUHQJWK RI WKUHDGHG FRXSOLQJV

7KH GHVLJQ RI WKUHDGHG FRXSOLQJV VKRXOG EH LQ DFFRUGDQFH ZLWK �������

������� :HOGLQJ RI EDUV

7KH GHVLJQ RI ZHOGHG FRQQHFWLRQV PD\ EH LQ DFFRUGDQFH ZLWK ������ SURYLGHG WKH ZHOGLQJ LV FDUULHG RXW LQ 
DFFRUGDQFH ZLWK ����

����� &RQQHFWLRQV RWKHU WKDQ WKRVH LQYROYLQJ FRQWLQXLW\ RI UHLQIRUFHPHQW

������� -RLQWV ZLWK VWUXFWXUDO VWHHO LQVHUWV

6XFK MRLQWV JHQHUDOO\ FRQVLVW RI D VWHHO SODWH RU UROOHG VWHHO VHFWLRQ SURMHFWLQJ IURP WKH IDFH RI D FROXPQ WR 
VXSSRUW WKH HQG RI D EHDP� 7KH UHLQIRUFHPHQW LQ WKH HQGV RI WKH VXSSRUWHG PHPEHU VKRXOG EH GHVLJQHG LQ 
DFFRUGDQFH ZLWK 6HFWLRQ �� 'HWDLOHG GHVLJQ SURYLVLRQV LQFOXGH WKH IROORZLQJ�

D� 7KH VWHHO VHFWLRQV DQG DQ\ EROWHG RU ZHOGHG FRQQHFWLRQV VKRXOG EH GHVLJQHG LQ DFFRUGDQFH ZLWK WKH 
DSSURSULDWH UHFRPPHQGDWLRQV�

E� 'HVLJQ XOWLPDWH EHDULQJ VWUHVVHV XS WR ���IFX PD\ EH XVHG XQOHVV KLJKHU YDOXHV FDQ EH MXVWLILHG DV WKH 
UHVXOW RI WHVWV�

F� &RQVLGHUDWLRQ VKRXOG EH JLYHQ LQ WKH GHVLJQ WR WKH SRVVLELOLW\ RI YHUWLFDO VSOLWWLQJ XQGHU WKH VWHHO 
VHFWLRQ DV D UHVXOW RI VKULQNDJH HIIHFWV DQG ORFDOL]HG EHDULQJ VWUHVVHV� H�J� XQGHU QDUURZ VWHHO SODWH�

������� 5HVLQ DGKHVLYHV

5HVLQ DGKHVLYHV PD\ EH XVHG WR IRUP MRLQWV VXEMHFWHG WR FRPSUHVVLRQ EXW QRW WR UHVLVW WHQVLRQ RU VKHDU� 7KH\
VKRXOG RQO\ EH XVHG ZKHUH WKH\ DUH DGHTXDWHO\ SURWHFWHG DJDLQVW WKH HIIHFWV RI ILUH�

������� 2WKHU W\SHV

$Q\ RWKHU W\SH RI FRQQHFWLRQ WKDW FDQ EH VKRZQ WR EH FDSDEOH RI FDUU\LQJ WKH XOWLPDWH ORDGV DFWLQJ RQ LW PD\ 
EH XVHG� $PRQJVW WKRVH VXLWDEOH IRU UHVLVWLQJ VKHDU DQG IOH[XUH DUH WKRVH PDGH E\ SUHVWUHVVLQJ DFURVV WKH 
MRLQW�
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����� -RLQWV WUDQVPLWWLQJ PDLQO\ FRPSUHVVLRQ

7KLV W\SH RI MRLQW LV PRVW FRPPRQO\ XVHG IRU KRUL]RQWDO MRLQWV EHWZHHQ ORDG�EHDULQJ ZDOOV RU FROXPQV� 7KH 
MRLQW VKRXOG EH GHVLJQHG WR UHVLVW DOO WKH IRUFHV DQG PRPHQWV LPSOLFLW LQ WKH DVVXPSWLRQV PDGH LQ DQDO\VLQJ 
WKH VWUXFWXUH DV D ZKROH DQG LQ GHVLJQLQJ WKH LQGLYLGXDO PHPEHU WR EH MRLQHG� ,Q WKH DEVHQFH RI PRUH 
DFFXUDWH LQIRUPDWLRQ GHULYHG IURP D FRPSUHKHQVLYH SURJUDPPH RI VXLWDEOH WHVWV� WKH DUHD RI FRQFUHWH WR EH 
FRQVLGHUHG LQ FDOFXODWLQJ WKH VWUHQJWK RI WKH MRLQW LQ D ZDOO RU FROXPQ VKRXOG EH WKH JUHDWHU RI�

D� WKH DUHD RI WKH LQ�VLWX FRQFUHWH LJQRULQJ WKH DUHD RI DQ\ LQWUXGLQJ IORRU RU EHDP XQLWV �WKLV DUHD VKRXOG
QRW EH WDNHQ DV JUHDWHU WKDQ �� � RI WKH ZDOO RU FROXPQ DUHD�� RU

E� �� � RI WKH DUHD RI FRQWDFW EHWZHHQ ZDOO RU FROXPQ DQG MRLQW�
127( 2QO\ WKRVH SDUWV RI WKH IORRU EHDP XQLWV WKDW DUH VROLG RYHU WKH EHDULQJ VKRXOG EH FRQVLGHUHG DQG WKH XQLWV VKRXOG EH SURSHUO\
EHGGHG RQ FRQFUHWH RU PRUWDU RI DGHTXDWH TXDOLW\�

3DUWLFXODU DWWHQWLRQ VKRXOG EH SDLG WR GHWDLOLQJ WKH MRLQW DQG MRLQW UHLQIRUFHPHQW WR SUHYHQW SUHPDWXUH 
VSOLWWLQJ RU VSDOOLQJ RI WKH FRQFUHWH LQ WKH HQGV RI WKH SUHFDVW PHPEHUV�

����� -RLQWV WUDQVPLWWLQJ VKHDU

-RLQWV WUDQVPLWWLQJ VKHDU PD\ RFFXU ZKHQ D ZDOO DFWV DV D ZLQG�EUDFLQJ ZDOO RU D IORRU DFWV DV D ZLQG
JLUGHU� 7KH\ PD\ EH DVVXPHG HIIHFWLYH LI WKH MRLQW LV JURXWHG ZLWK D VXLWDEOH FRQFUHWH RU PRUWDU PL[ DQG WKH 
DSSURSULDWH FRQGLWLRQ LV VDWLVILHG�

D� 8QLWV WUDQVPLWWLQJ VKHDU LQ SODQH� 7KHVH VKRXOG EH UHVWUDLQHG WR SUHYHQW WKHLU PRYLQJ DSDUW� 1R 
UHLQIRUFHPHQW QHHG EH SURYLGHG LQ RU DFURVV WKH MRLQW� DQG WKH VLGHV RI WKH XQLWV IRUPLQJ WKH MRLQW PD\ 
KDYH D QRUPDO ILQLVK� ZKHQ WKH GHVLJQ XOWLPDWH VKHDU VWUHVV LQ WKH MRLQW GRHV QRW H[FHHG ���� 1�PP�� 
9HU\ VPRRWK PRXOGHG ILQLVKHV VKRXOG EH URXJKHQHG�

E� -RLQWV XQGHU FRPSUHVVLRQ LQ DOO GHVLJQ FRQGLWLRQV� 1R UHLQIRUFHPHQW QHHG EH SURYLGHG ZKHQ WKH VLGHV 
RU HQGV RI WKH SDQHOV RU XQLWV IRUPLQJ WKH MRLQW KDYH D URXJK DV�FDVW ILQLVK DQG ZKHQ WKH GHVLJQ XOWLPDWH 
VKHDU VWUHVV GRHV QRW H[FHHG ���� 1�PP��

F� 6KHDU VWUHVV GXH WR XOWLPDWH ORDGV OHVV WKDQ ��� 1�PP�� FDOFXODWHG RQ WKH PLQLPXP URRW DUHD RI D 
FDVWHOODWHG MRLQW� 6HSDUDWLRQ RI WKH XQLWV QRUPDO WR WKH MRLQWV VKRXOG EH SUHYHQWHG E\ HLWKHU VWHHO WLHV 
DFURVV WKH HQGV RI WKH MRLQW RU E\ WKH FRPSUHVVLYH IRUFH QRUPDO WR WKH MRLQW XQGHU DOO ORDGLQJ FRQGLWLRQV� 
$ WDSHU LV XVXDOO\ SURYLGHG WR WKH SURMHFWLQJ NH\V RI D FDVWHOODWHG MRLQW WR HDVH WKH UHPRYDO RI IRUPZRUN� 
7R OLPLW PRYHPHQWV LQ WKH MRLQW� WKLV WDSHU VKRXOG QRW EH H[FHVVLYH�

G� 5HLQIRUFHPHQW SURYLGHG WR UHVLVW WKH HQWLUH VKHDU IRUFH GXH WR GHVLJQ XOWLPDWH ORDGV� ,Q WKLV FDVH WKH 
VKHDU IRUFH 9 VKRXOG QRW H[FHHG WKH YDOXH JLYHQ E\�

ZKHUH

H� 5HVLVWDQFH WR VOLGLQJ SURYLGHG E\ RWKHU PHDQV� 2WKHU PHDQV RI SURYLGLQJ UHVLVWDQFH WR VOLGLQJ ZRXOG 
QRUPDOO\ LQYROYH WHVWLQJ LQ DFFRUGDQFH ZLWK ����� DQG ������

7DEOH ��� ¦ 9DOXHV RI WDQ I IRU FRQFUHWH FRQQHFWLRQV

9   ���)EWDQ I HTXDWLRQ ��

)E LV ����I\$V� RU WKH DQFKRUDJH YDOXH RI WKH UHLQIRUFHPHQW� ZKLFKHYHU LV WKH OHVVHU�
$V LV WKH PLQLPXP DUHD RI UHLQIRUFHPHQW�

I LV WKH DQJOH RI LQWHUQDO IULFWLRQ EHWZHHQ WKH IDFHV RI WKH MRLQW�
127( 7DQ I FDQ YDU\ EHWZHHQ ��� DQG ��� DQG LV EHVW GHWHUPLQHG E\ WHVWV� +RZHYHU� IRU FRQFUHWH�WR�FRQFUHWH FRQQHFWLRQV� WKH
YDOXHV XVHG PD\ EH WDNHQ IURP 7DEOH ����

7\SH RI VXUIDFH WDQ I

6PRRWK LQWHUIDFH� DV LQ XQWUHDWHG FRQFUHWH ���
5RXJKHQHG RU FDVWHOODWHG MRLQW ZLWKRXW FRQWLQXRXV LQ�VLWX VWULSV DFURVV WKH HQGV RI MRLQWV ���
5RXJKHQHG RU FDVWHOODWHG MRLQW ZLWK FRQWLQXRXV LQ�VLWX VWULSV DFURVV WKH HQGV RI MRLQWV ���
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��� &RPSRVLWH FRQFUHWH FRQVWUXFWLRQ

����� *HQHUDO

7KLV VXE�FODXVH LV DSSOLFDEOH ZKHUH SUHFDVW UHLQIRUFHG RU SUHFDVW SUHVWUHVVHG FRQFUHWH XQLWV FRPELQH ZLWK 
DGGHG LQ�VLWX FRQFUHWH WR UHVLVW IOH[XUH� SURYLVLRQ IRU KRUL]RQWDO VKHDU WUDQVIHU KDYLQJ EHHQ PDGH DW WKH 
FRQWDFW VXUIDFH�

����� $QDO\VLV DQG GHVLJQ RI FRPSRVLWH FRQFUHWH VWUXFWXUHV DQG PHPEHUV

7KH DQDO\VLV DQG GHVLJQ RI FRPSRVLWH FRQFUHWH VWUXFWXUHV DQG PHPEHUV VKRXOG EH LQ DFFRUGDQFH ZLWK 
6HFWLRQ � RU 6HFWLRQ � �PRGLILHG ZKHUH DSSURSULDWH E\ ����� DQG �������

����� (IIHFWV RI FRQVWUXFWLRQ PHWKRGV

7KH GHVLJQ RI FRPSRQHQW SDUWV DV ZHOO DV FRPSRVLWH VHFWLRQV VKRXOG WDNH DFFRXQW RI FRQVWUXFWLRQ PHWKRGV 
DQG ZKHWKHU SURSV DUH XVHG� VWUHVVHV DQG GHIOHFWLRQV ZLOO ERWK EH DIIHFWHG�

����� 5HODWLYH VWLIIQHVV RI PHPEHUV

7KH UHODWLYH VWLIIQHVV RI PHPEHUV VKRXOG EH EDVHG RQ WKH FRQFUHWH JURVV RU WUDQVIRUPHG VHFWLRQ� LI WKH 
FRQFUHWH LQ WKH WZR FRPSRQHQWV RI D FRPSRVLWH PHPEHU GLIIHUV E\ PRUH WKDQ �� 1�PP� DQ DSSURSULDWH 
DOORZDQFH VKRXOG EH PDGH�

����� $VVHVVPHQW RI VWUHQJWKV RI VHFWLRQV RI SUHFDVW SUH�WHQVLRQHG XQLWV GHVLJQHG DV FRQWLQXRXV 
PHPEHUV

:KHQ VXFK XQLWV DUH GHVLJQHG DV FRQWLQXRXV PHPEHUV DQG FRQWLQXLW\ LV REWDLQHG ZLWK UHLQIRUFHG FRQFUHWH 
FDVW LQ�VLWX RYHU WKH VXSSRUWV� WKH FRPSUHVVLYH VWUHVVHV GXH WR SUHVWUHVV LQ WKH HQGV RI WKH XQLWV PD\ EH 
LJQRUHG RYHU WKH WUDQVPLVVLRQ OHQJWK IRU WKH WHQGRQV�

����� 6HUYLFHDELOLW\ OLPLW VWDWHV

������� 6HUYLFHDELOLW\

��������� *HQHUDO

,Q DGGLWLRQ WKH UHFRPPHQGDWLRQV JLYHQ LQ 6HFWLRQ � DQG 6HFWLRQ � FRQFHUQHG ZLWK GHIOHFWLRQ DQG FRQWURO RI 
FUDFNLQJ� IRU FRPSRVLWH FRQVWUXFWLRQ �H[FHSW JHQHUDOO\� ZLWK VLPSO\�VXSSRUWHG PHPEHUV� GLIIHUHQWLDO 
VKULQNDJH PD\ EH UHOHYDQW �VHH ��������� DQG ����������� +RUL]RQWDO VKHDU LV JRYHUQHG E\ WKH XOWLPDWH OLPLW 
VWDWH� 7KH PHWKRGV JLYHQ LQ �������� �������� ������� DQG ������� HQVXUH WKDW FRPSRVLWH DFWLRQ GRHV QRW EUHDN
GRZQ IRU WKH VHUYLFHDELOLW\ OLPLW VWDWHV DQG WKDW WKH GHVLJQ VKHDU VWUHQJWK LV DGHTXDWH IRU WKH XOWLPDWH OLPLW 
VWDWH�

��������� 3UHVWUHVVHG SUHFDVW XQLWV

:KHUH WKHVH DUH XVHG� WKH PHWKRGV RI WKH DQDO\VLV PD\ EH JLYHQ LQ ������ +RZHYHU� WKH FRPSUHVVLYH 
VWUHVVHV LQ WKH SUHFDVW XQLW DW WKH LQWHUIDFH PD\ EH LQFUHDVHG DERYH WKH YDOXHV JLYHQ LQ ������� E\ QRW PRUH 
WKDQ �� � SURYLGHG WKH IDLOXUH RI WKH FRPSRVLWH PHPEHU ZRXOG EH E\ H[FHVVLYH HORQJDWLRQ RI WKH VWHHO�

������� 7HQVLRQ LQ LQ�VLWX FRQFUHWH

��������� 3UHVWUHVVHG SUHFDVW XQLWV LQ GLUHFW FRQWDFW ZLWK LQ�VLWX FRQFUHWH

:KHQ IOH[XUDO WHQVLOH VWUHVVHV DUH LQGXFHG LQ WKH LQ�VLWX FRQFUHWH E\ LPSRVHG VHUYLFH ORDGLQJ� WKH GHVLJQ
WHQVLOH VWUHVVHV LQ WKH LQ�VLWX FRQFUHWH DW WKH FRQWDFW VXUIDFH VKRXOG EH OLPLWHG WR WKH YDOXHV JLYHQ LQ 
7DEOH ���� +RZHYHU� WKHVH YDOXHV PD\ EH LQFUHDVHG E\ �� � SURYLGHG WKH GHVLJQ WHQVLOH VWUHVV LQ WKH 
SUHVWUHVVHG FRQFUHWH XQLW LV UHGXFHG E\ WKH VDPH QXPHULFDO DPRXQW�
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7DEOH ��� ¦ 'HVLJQ IOH[XUDO WHQVLOH VWUHVVHV LQ LQ�VLWX FRQFUHWH

��������� 3UHVWUHVVHG SUHFDVW XQLWV QRW LQ GLUHFW FRQWDFW ZLWK LQ�VLWX FRQFUHWH

,Q WKLV FDVH WKH GHVLJQ IOH[XUDO WHQVLOH VWUHVVHV LQ WKH LQ�VLWX FRQFUHWH VKRXOG EH OLPLWHG E\ FUDFNLQJ 
FRQVLGHUDWLRQV LQ DFFRUGDQFH ZLWK ������������ ������������ ������������ ������������ ������������ 
����������� DQG ������������ ,I JUHDWHU EDU VSDFLQJV DUH UHTXLUHG� H�J� EHWZHHQ JURXSV RI EDUV� WKH FUDFN 
ZLGWKV VKRXOG EH FKHFNHG E\ FDOFXODWLRQ �VHH ��� RI %6 �������������

������� 7HQVLRQ LQ SUHVWUHVVHG SUHFDVW XQLWV

:KHUH FRQWLQXLW\ LV REWDLQHG ZLWK UHLQIRUFHG FRQFUHWH FDVW LQ�VLWX RYHU WKH VXSSRUWV� WKH GHVLJQ IOH[XUDO 
WHQVLOH VWUHVVHV DQG WKH K\SRWKHWLFDO WHQVLOH VWUHVVHV LQ WKH SUHVWUHVVHG SUHFDVW XQLWV DW WKH VXSSRUWV VKRXOG 
QRUPDOO\ EH OLPLWHG LQ DFFRUGDQFH ZLWK ��������

������� 'LIIHUHQWLDO VKULQNDJH

��������� *HQHUDO

:KHUH WKHUH LV DQ DSSUHFLDEOH GLIIHUHQFH EHWZHHQ WKH DJH DQG TXDOLW\ RI WKH FRQFUHWH LQ WKH FRPSRQHQWV�
GLIIHUHQWLDO VKULQNDJH PD\ OHDG WR LQFUHDVHG VWUHVVHV LQ WKH FRPSRVLWH VHFWLRQ DQG WKHVH VKRXOG EH
LQYHVWLJDWHG� 7KH HIIHFWV RI GLIIHUHQWLDO VKULQNDJH DUH OLNHO\ WR EH PRUH VHYHUH ZKHQ WKH SUHFDVW FRPSRQHQW 
LV RI UHLQIRUFHG FRQFUHWH RU RI SUHVWUHVVHG FRQFUHWH ZLWK DQ DSSUR[LPDWHO\ WULDQJXODU GLVWULEXWLRQ RI VWUHVV 
GXH WR SUHVWUHVV� ,Q SDUWLFXODU� WKH WHQVLOH VWUHVVHV GXH WR GLIIHUHQWLDO VKULQNDJH PD\ UHTXLUH FRQVLGHUDWLRQ 
LQ GHVLJQ� WKH HQJLQHHU VKRXOG UHIHU WR WKH VSHFLDOLVW OLWHUDWXUH LQ GHFLGLQJ ZKHQ WKHVH VWUHVVHV PD\ EH
VLJQLILFDQW �VHH DOVR 6HFWLRQ � RI %6 �������������

��������� &DOFXODWLRQ RI WHQVLOH VWUHVVHV

:KHQ FDOFXODWLQJ WHQVLOH VWUHVVHV� LW LV QHFHVVDU\ WR NQRZ WKH GLIIHUHQWLDO VKULQNDJH FRHIILFLHQW �WKH 
GLIIHUHQFH LQ WRWDO IUHH VWUDLQ EHWZHHQ WKH WZR FRPSRQHQWV RI WKH FRPSRVLWH PHPEHU�� WKH PDJQLWXGH RI
ZKLFK ZLOO GHSHQG RQ PDQ\ YDULDEOHV�

��������� $SSUR[LPDWH YDOXH RI GLIIHUHQWLDO VKULQNDJH FRHIILFLHQW IRU EXLOGLQJ LQ D QRUPDO HQYLURQPHQW

,Q WKH DEVHQFH RI PRUH H[DFW GDWD� D YDOXH RI ��� ��¥� PD\ EH DVVXPHG IRU WKH GLIIHUHQWLDO VKULQNDJH LQ
FRPSXWLQJ 7�EHDPV ZLWK DQ LQ�VLWX FRQFUHWH IODQJH�

����� 8OWLPDWH OLPLW VWDWH

������� +RUL]RQWDO VKHDU IRUFH GXH WR GHVLJQ XOWLPDWH ORDGV

$W WKH LQWHUIDFH RI WKH SUHFDVW DQG LQ�VLWX FRPSRQHQWV WKH KRUL]RQWDO VKHDU IRUFH GXH WR GHVLJQ XOWLPDWH 
ORDGV LV HLWKHU�

D� ZKHUH WKH LQWHUIDFH LV LQ WKH WHQVLRQ ]RQH� WKH WRWDO FRPSUHVVLRQ �RU WHQVLRQ� FDOFXODWHG IURP WKH
XOWLPDWH EHQGLQJ PRPHQW� RU

E� ZKHUH WKH LQWHUIDFH LV LQ WKH FRPSUHVVLRQ ]RQH� WKH FRPSUHVVLRQ IURP WKDW SDUW RI WKH FRPSUHVVLRQ ]RQH 
DERYH WKH LQWHUIDFH� FDOFXODWHG IURP WKH XOWLPDWH EHQGLQJ PRPHQW�

������� $YHUDJH KRUL]RQWDO GHVLJQ VKHDU VWUHVV

7KH DYHUDJH KRUL]RQWDO GHVLJQ VKHDU VWUHVV LV FDOFXODWHG E\ GLYLGLQJ WKH GHVLJQ KRUL]RQWDO VKHDU IRUFH 
�VHH �������� E\ WKH DUHD REWDLQHG E\ PXOWLSO\LQJ WKH FRQWDFW ZLGWK E\ WKH EHDP OHQJWK EHWZHHQ WKH SRLQW
RI PD[LPXP SRVLWLYH RU QHJDWLYH GHVLJQ PRPHQW DQG WKH SRLQW RI ]HUR PRPHQW�

7KH DYHUDJH GHVLJQ VKHDU VWUHVV VKRXOG WKHQ EH GLVWULEXWHG LQ SURSRUWLRQ WR WKH YHUWLFDO GHVLJQ VKHDU IRUFH 
GLDJUDP WR JLYH WKH KRUL]RQWDO VKHDU VWUHVV DW DQ\ SRLQW DORQJ WKH OHQJWK RI WKH PHPEHU� 7KH GHVLJQ VKHDU 
VWUHVV YK� VKRXOG EH OHVV WKDQ WKH DSSURSULDWH YDOXH LQ 7DEOH ����

6WUHQJWK FODVV RI LQ�VLWX FRQFUHWH 0D[LPXP WHQVLOH VWUHVV
1�PP�

&����� ���
&����� ���
&����� ���
&����� ���
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������� 1RPLQDO OLQNV

:KHQ SURYLGHG� QRPLQDO OLQNV VKRXOG EH RI FURVV�VHFWLRQ DW OHDVW ���� � RI WKH FRQWDFW DUHD� 6SDFLQJ VKRXOG 
QRW EH H[FHVVLYH� 7KH VSDFLQJ RI OLQNV LQ 7�EHDP ULEV ZLWK FRPSRVLWH IODQJHV VKRXOG QRW H[FHHG IRXU WLPHV 
WKH PLQLPXP WKLFNQHVV RI WKH LQ�VLWX FRQFUHWH QRU ��� PP� ZKLFKHYHU LV WKH JUHDWHU� /LQNV VKRXOG EH 
DGHTXDWHO\ DQFKRUHG RQ ERWK VLGHV RI WKH LQWHUIDFH�

������� /LQNV LQ H[FHVV RI PLQLPXP

:KHUH WKH KRUL]RQWDO VKHDU VWUHVV IURP ������� H[FHHGV WKH YDOXH JLYHQ LQ 7DEOH ���� DOO WKH KRUL]RQWDO VKHDU 
IRUFH VKRXOG EH FDUULHG RQ UHLQIRUFHPHQW DQFKRUHG HLWKHU VLGH RI WKH LQWHUIDFH�

7KH DPRXQW RI VWHHO UHTXLUHG $K �LQ PP��P� VKRXOG EH FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQ�

������� 9HUWLFDO VKHDU

��������� *HQHUDO

7KH GHVLJQ RI FRPSRVLWH PHPEHUV UHVLVWLQJ YHUWLFDO VKHDU GXH WR GHVLJQ XOWLPDWH ORDGV VKRXOG EH FDUULHG 
RXW LQ DFFRUGDQFH ZLWK ����� IRU UHLQIRUFHG FRQFUHWH DQG ZLWK ����� IRU SUHVWUHVVHG FRQFUHWH�

)RU SUHVWUHVVHG PHPEHUV� QR VKHDU FDOFXODWLRQV DUH QHFHVVDU\ IRU WKH VHUYLFHDELOLW\ OLPLW VWDWH� 

��������� ,Q�VLWX FRQFUHWH EHWZHHQ SUHFDVW SUHVWUHVVHG XQLWV

,Q VXFK FDVHV� ZKHQ WKH FRPSRVLWH FRQFUHWH VHFWLRQ LV XVHG LQ GHVLJQ� WKH GHVLJQ SULQFLSDO WHQVLOH VWUHVV
VKRXOG QRW H[FHHG ���� IFX DQ\ZKHUH LQ WKH SUHVWUHVVHG XQLWV� WKLV VWUHVV VKRXOG EH FDOFXODWHG E\ PDNLQJ 
GXH DOORZDQFH IRU WKH FRQVWUXFWLRQ VHTXHQFH DQG E\ WDNLQJ ��� WLPHV WKH FRPSUHVVLYH VWUHVV GXH WR
SUHVWUHVV DW WKH VHFWLRQ FRQVLGHUHG�

����� 'LIIHUHQWLDO VKULQNDJH EHWZHHQ DGGHG FRQFUHWH DQG SUHFDVW PHPEHUV

'LIIHUHQWLDO VKULQNDJH EHWZHHQ DGGHG FRQFUHWH DQG SUHFDVW PHPEHUV QHHG QRW EH FRQVLGHUHG IRU WKH 
XOWLPDWH OLPLW VWDWH�

����� 7KLFNQHVV RI VWUXFWXUDO WRSSLQJ

7KH PLQLPXP WKLFNQHVV UHFRPPHQGHG LV �� PP QRPLQDO ZLWK D ORFDO PLQLPXP RI �� PP�

������ :RUNPDQVKLS

:RUNPDQVKLS LV LPSRUWDQW LQ SURYLGLQJ D JRRG VKHDU FRQQHFWLRQ� ,Q JHQHUDO� WKH WRSSLQJ VKRXOG EH ZHOO
YLEUDWHG RQWR D VXUIDFH WKDW KDV EHHQ GDPSHQHG EXW LV ZLWKRXW VWDQGLQJ ZDWHU �VHH ����� DQG �������

HTXDWLRQ ��$K

� ���EYK
����I\

������������������������� 
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7DEOH ��� ¦ 'HVLJQ XOWLPDWH KRUL]RQWDO VKHDU VWUHVVHV DW LQWHUIDFH

3UHFDVW XQLW 6XUIDFH W\SH 6WUHQJWK FODVV RI LQ�VLWX FRQFUHWH

&����� &����� &����� DQG 
RYHU

:LWKRXW OLQNV $V�FDVW RU DV�H[WUXGHG ��� ���� ����
%UXVKHG� VFUHHGHG RU URXJK�WDPSHG ��� ���� ����
:DVKHG WR UHPRYH ODLWDQFH RU
WUHDWHG ZLWK UHWDUGHU DQG FOHDQHG

��� ���� ����

:LWK QRPLQDO OLQNV SURMHFWLQJ 
LQWR LQ�VLWX FRQFUHWH

$V�FDVW RU DV�H[WUXGHG ��� ��� ���
%UXVKHG� VFUHHGHG RU URXJK�WDPSHG ��� ��� ���
:DVKHG WR UHPRYH ODLWDQFH RU
WUHDWHG ZLWK UHWDUGHU DQG FOHDQHG

��� ��� ���

127( � 7KH GHVFULSWLRQ §DV�FDVW¨ FRYHUV WKRVH FDVHV ZKHUH WKH FRQFUHWH LV SODFHG DQG YLEUDWHG OHDYLQJ D URXJK ILQLVK� 7KH VXUIDFH 
LV URXJKHU WKDQ ZRXOG EH UHTXLUHG IRU ILQLVKHV WR EH DSSOLHG GLUHFWO\ ZLWKRXW D IXUWKHU ILQLVKLQJ VFUHHG EXW QRW DV URXJK DV ZRXOG EH
REWDLQHG LI WDPSLQJ� EUXVKLQJ RU RWKHU DUWLILFLDO URXJKHQLQJ KDG WDNHQ SODFH�

127( � 7KH GHVFULSWLRQ §DV�H[WUXGHG¨ FRYHUV WKRVH FDVHV LQ ZKLFK DQ RSHQ�WH[WXUHG VXUIDFH LV SURGXFHG GLUHFW IURP DQ H[WUXGLQJ
PDFKLQH�

127( � 7KH GHVFULSWLRQ §EUXVKHG� VFUHHGHG RU URXJK�WDPSHG¨ FRYHUV WKRVH FDVHV ZKHUH VRPH IRUP RI GHOLEHUDWH VXUIDFH
URXJKHQLQJ KDV WDNHQ SODFH EXW QRW WR WKH H[WHQW RI H[SRVLQJ WKH DJJUHJDWH�

127( � )RU VWUXFWXUDO DVVHVVPHQW SXUSRVHV� LW PD\ EH DVVXPHG WKDW WKH DSSURSULDWH YDOXH RI P LQFOXGHG LQ WKH WDEOH LV ����
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6HFWLRQ �� &RQFUHWH� PDWHULDOV� VSHFLILFDWLRQ DQG 
FRQVWUXFWLRQ
��� 0DWHULDOV DQG VSHFLILFDWLRQ
7KH VHOHFWLRQ RI FRQFUHWH LV FRYHUHG E\ %6 ������ ZKLFK DOVR JLYHV JXLGDQFH RQ FRQIRUPLW\� WKH SURFHGXUHV 
WKDW QHHG WR EH IROORZHG E\ FRQFUHWH SURGXFHUV DQG WKH QHHG IRU VSHFLILFDWLRQ RI LGHQWLW\ WHVWLQJ�

&XEHV PD\ EH UHTXLUHG IRU VSHFLDO SXUSRVHV� 7KHVH VKRXOG EH PDGH DQG WHVWHG LQ DFFRUGDQFH ZLWK %6 (1 
�������� %6 (1 ������� DQG %6 (1 ������� EXW WKH PHWKRGV RI VDPSOLQJ DQG WKH FRQGLWLRQ XQGHU ZKLFK 
WKH FXEHV DUH VWRUHG VKRXOG EH VSHFLILHG DFFRUGLQJ WR WKH SXUSRVH IRU ZKLFK WKH\ DUH UHTXLUHG� 7KHVH
LQFOXGH�

D� WKH VWUHQJWK RI FRQFUHWH LQ SUHVWUHVVHG FRQFUHWH DW WUDQVIHU �VHH ���������

E� WKH WLPH DW ZKLFK WR VWULNH IRUPZRUN �VHH ���������

F� WKH VWUHQJWK RI FRQFUHWH XQGHU FROG DQG KRW ZHDWKHU FRQGLWLRQV �VHH ����� DQG �������

6DPSOLQJ VKRXOG SUHIHUDEO\ EH DW WKH SRLQW RI SODFLQJ DQG DQ\ VXFK FXEHV VKRXOG EH VWRUHG DV IDU DV SRVVLEOH
XQGHU WKH VDPH FRQGLWLRQV DV WKH FRQFUHWH LQ WKH PHPEHUV�

7KH FXEHV VKRXOG EH LGHQWLILHG DW WKH WLPH RI PDQXIDFWXUH DQG VKRXOG QRW EH XVHG IRU WKH FRQIRUPLW\
SURFHGXUHV RI %6 ������ DQG %6 �������

��� &RQFUHWH FRQVWUXFWLRQ

����� *HQHUDO

7KH SURSHUWLHV RI FRQFUHWH FDQ EH VLJQLILFDQWO\ DIIHFWHG E\ UHTXLUHPHQWV IRU WKRVH DVSHFWV RI ZRUNPDQVKLS 
WKDW DUH FRYHUHG E\ WKLV VHFWLRQ RI WKLV VWDQGDUG� ,W LV IRU WKH VSHFLILHU WR HQVXUH WKDW WKH SURMHFW VSHFLILFDWLRQ
LV DSSURSULDWH IRU WKH SDUWLFXODU FLUFXPVWDQFHV XQGHU ZKLFK WKH FRQFUHWH LV WR EH FRQVWUXFWHG DQG WKH 
SDUWLFXODU FRQGLWLRQV WR ZKLFK LW ZLOO VXEVHTXHQWO\ EH VXEMHFWHG� 7KH IROORZLQJ VXE�FODXVHV JLYH JHQHUDO 
JXLGDQFH RQ PDWWHUV WR EH LQFOXGHG LQ WKH SURMHFW VSHFLILFDWLRQ DQG W\SLFDO UHTXLUHPHQWV IRU FRQVLGHUDWLRQ
E\ WKH GHVLJQHU�

����� 3ODFLQJ DQG FRPSDFWLQJ FRQFUHWH

$ KLJK GHJUHH RI FRPSDFWLRQ ZLWKRXW VHJUHJDWLRQ VKRXOG EH HQVXUHG E\ SURYLGLQJ VXLWDEOH ZRUNDELOLW\ DQG
E\ HPSOR\LQJ DSSURSULDWH SODFLQJ DQG FRPSDFWLQJ HTXLSPHQW DQG SURFHGXUHV� )XOO FRPSDFWLRQ LV 
SDUWLFXODUO\ LPSRUWDQW LQ WKH YLFLQLW\ RI FRQVWUXFWLRQ DQG PRYHPHQW MRLQWV DQG RI HPEHGGHG ZDWHU EDUV DQG 
UHLQIRUFHPHQW �VHH ����� DQG ������� DQG DJDLQVW SUHYLRXVO\ SODFHG� XQKDUGHQHG FRQFUHWH�

*RRG ILQLVKLQJ SUDFWLFHV DUH HVVHQWLDO IRU GXUDEOH FRQFUHWH �VHH ������� 2YHUZRUNLQJ WKH VXUIDFH DQG WKH
DGGLWLRQ RI ZDWHU WR DLG LQ ILQLVKLQJ VKRXOG EH DYRLGHG� WKH UHVXOWLQJ ODLWDQFH ZLOO KDYH LPSDLUHG VWUHQJWK 
DQG GXUDELOLW\ DQG ZLOO EH SDUWLFXODUO\ YXOQHUDEOH WR IUHH]LQJ DQG WKDZLQJ XQGHU ZHW FRQGLWLRQV DQG WR WKH 
DFWLRQ RI GH�LFLQJ VDOWV�

$OO SODFLQJ DQG FRPSDFWLQJ VKRXOG EH FDUULHG RXW XQGHU VXLWDEOH VXSHUYLVLRQ DQG DV VRRQ DIWHU PL[LQJ DV LV 
SUDFWLFDEOH� 'HOD\V LQ SODFLQJ PD\ EH SHUPLWWHG SURYLGLQJ WKDW WKH FRQFUHWH FDQ VWLOO EH SODFHG DQG IXOO\
FRPSDFWHG ZLWKRXW WKH DGGLWLRQ RI IXUWKHU ZDWHU�
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7R FRQIRUP WR ��� FRQWURO SURFHGXUHV VKRXOG EH HVWDEOLVKHG FRYHULQJ DOO DVSHFWV RI ZRUNPDQVKLS LQFOXGLQJ
SODFLQJ� FRPSDFWLQJ� ILQLVKLQJ DQG FXULQJ FRQFUHWH DQG ZRUNLQJ LQ FROG RU KRW ZHDWKHU �VHH ������ �����
DQG ����� RI WKLV VWDQGDUG�� *HQHUDO JXLGDQFH RQ SODFLQJ DQG FRPSDFWLRQ LV JLYHQ LQ WKH IROORZLQJ�

D� &DUH VKRXOG EH WDNHQ WR DYRLG GLVSODFLQJ UHLQIRUFHPHQW� WHQGRQ� GXFWV DQG DQFKRUDJHV� RU IRUPZRUN� 
DQG GDPDJH WR WKH IDFHV RI IRUPZRUN� SDUWLFXODUO\ ZKHQ WKH FRQFUHWH LV DOORZHG WR IDOO IUHHO\ WKURXJK WKH 
GHSWK RI OLIW� ,Q VXFK FDVHV D FRKHVLYH� QRQ�VHJUHJDWLQJ PL[ LV UHTXLUHG� 7KH GHSWK RI OLIW WR EH FRQFUHWHG 
VKRXOG EH DJUHHG DQG FRQVLGHUDWLRQ JLYHQ WR WKH HIIHFW RI OLIW KHLJKW LQ PDVVLYH VHFWLRQV RQ WKH 
WHPSHUDWXUH ULVH RI WKH FRQFUHWH�

E� &RQFUHWH VKRXOG QRW EH PRYHG DFURVV WKH VXUIDFH RI RSHQ WH[WXUHG IRUPZRUN E\ PHDQV RI LQWHUQDO 
YLEUDWLRQ DV WKLV PD\ OHDG WR ORFDOL]HG KRQH\�FRPELQJ DQG LQDGHTXDWH ERQGLQJ EHWZHHQ WKH FRQFUHWH DQG 
WKH UHLQIRUFHPHQW�

F� 1R FRQFUHWH VKRXOG EH SODFHG LQ IORZLQJ ZDWHU� 8QGHU ZDWHU� FRQFUHWH VKRXOG EH SODFHG LQ SRVLWLRQ E\
WUHPLHV RU E\ SLSHOLQH IURP WKH PL[HU DQG QHYHU DOORZHG WR IDOO IUHHO\ WKURXJK WKH ZDWHU XQOHVV 
VSHFLILFDOO\ GHVLJQHG IRU WKLV SXUSRVH�

G� &RQFUHWH VKRXOG EH WKRURXJKO\ FRPSDFWHG E\ YLEUDWLRQ RU RWKHU PHDQV GXULQJ SODFLQJ� DQG ZRUNHG 
DURXQG WKH UHLQIRUFHPHQW� WHQGRQV RU GXFW IRUPHUV� HPEHGGHG IL[WXUHV DQG LQWR FRUQHUV RI WKH IRUPZRUN 
WR IRUP D VROLG YRLG�IUHH PDVV KDYLQJ WKH UHTXLUHG VXUIDFH ILQLVK� :KHQ YLEUDWRUV DUH XVHG� YLEUDWLRQ
VKRXOG EH DSSOLHG XQWLO WKH H[SXOVLRQ RI DLU KDV SUDFWLFDOO\ FHDVHG DQG LQ D PDQQHU WKDW GRHV QRW SURPRWH 
VHJUHJDWLRQ� 2YHU�YLEUDWLRQ VKRXOG EH DYRLGHG WR PLQLPL]H WKH ULVN RI IRUPLQJ D ZHDN VXUIDFH OD\HU�

H� $LU�HQWUDLQLQJ DGPL[WXUHV DQG SODVWLFL]LQJ DGPL[WXUHV FDQ LPSURYH WKH KDQGOLQJ DQG SODFLQJ
FKDUDFWHULVWLFV RI IUHVK FRQFUHWH�

I� :KHQ H[WHUQDO YLEUDWRUV DUH XVHG� WKH GHVLJQ RI IRUPZRUN DQG GLVSRVLWLRQ RI YLEUDWRUV VKRXOG EH VXFK
DV WR HQVXUH HIILFLHQW FRPSDFWLRQ DQG WR DYRLG VXUIDFH EOHPLVKHV�

J� :KHUH SHUPDQHQW IRUPZRUN LV LQFRUSRUDWHG LQ WKH VWUXFWXUH� LWV HQHUJ\ DEVRUSWLRQ VKRXOG EH WDNHQ 
LQWR DFFRXQW ZKHQ GHFLGLQJ RQ WKH PHWKRG RI YLEUDWLRQ WR EH XVHG� ([WUD FDUH LV UHTXLUHG WR HQVXUH IXOO 
FRPSDFWLRQ RI WKH FRQFUHWH VLQFH WKLV FDQQRW EH FKHFNHG ZKHQ WKH IRUPZRUN LV UHPRYHG�

����� &XULQJ

������� *HQHUDO

&XULQJ LV WKH SURFHVV RI SUHYHQWLQJ WKH ORVV RI PRLVWXUH IURP WKH FRQFUHWH ZKLOVW PDLQWDLQLQJ D VDWLVIDFWRU\
WHPSHUDWXUH UHJLPH� 7KH FXULQJ UHJLPH VKRXOG SUHYHQW WKH GHYHORSPHQW RI KLJK WHPSHUDWXUH JUDGLHQWV 
ZLWKLQ WKH FRQFUHWH�

7KH UDWH RI VWUHQJWK GHYHORSPHQW DW HDUO\ DJHV RI FRQFUHWH PDGH ZLWK VXSHUVXOIDWHG FHPHQW LV VLJQLILFDQWO\ 
UHGXFHG DW ORZHU WHPSHUDWXUHV� 6XSHUVXOIDWHG FHPHQW FRQFUHWH LV VHULRXVO\ DIIHFWHG E\ LQDGHTXDWH FXULQJ
DQG WKH VXUIDFH KDV WR EH NHSW PRLVW IRU DW OHDVW � GD\V�

&XULQJ DQG SURWHFWLRQ VKRXOG VWDUW LPPHGLDWHO\ DIWHU WKH FRPSDFWLRQ RI WKH FRQFUHWH WR SURWHFW LW IURP�

D� SUHPDWXUH GU\LQJ RXW� SDUWLFXODUO\ E\ VRODU UDGLDWLRQ DQG ZLQG�

E� OHDFKLQJ RXW E\ UDLQ DQG IORZLQJ ZDWHU�

F� UDSLG FRROLQJ GXULQJ WKH ILUVW IHZ GD\V DIWHU SODFLQJ�

G� KLJK LQWHUQDO WKHUPDO JUDGLHQWV�

H� ORZ WHPSHUDWXUH RU IURVW�

I� YLEUDWLRQ DQG LPSDFW ZKLFK PD\ GLVUXSW WKH FRQFUHWH DQG LQWHUIHUH ZLWK LWV ERQG WR WKH UHLQIRUFHPHQW�

:KHUH PHPEHUV DUH RI FRQVLGHUDEOH EXON RU OHQJWK� WKH FHPHQW FRQWHQW RI WKH FRQFUHWH LV KLJK� WKH VXUIDFH 
ILQLVK LV FULWLFDO� RU VSHFLDO RU DFFHOHUDWHG FXULQJ PHWKRGV DUH WR EH DSSOLHG� WKH PHWKRG RI FXULQJ VKRXOG EH 
VSHFLILHG LQ GHWDLO�

������� 0LQLPXP SHULRGV RI FXULQJ DQG SURWHFWLRQ

6XUIDFHV VKRXOG QRUPDOO\ EH FXUHG IRU D SHULRG QRW OHVV WKDQ WKDW JLYHQ LQ 7DEOH ���� 'HSHQGLQJ RQ WKH W\SH 
RI FHPHQW� WKH DPELHQW FRQGLWLRQV DQG WKH WHPSHUDWXUH RI WKH FRQFUHWH� WKH DSSURSULDWH SHULRG LV WDNHQ 
IURP 7DEOH ��� RU FDOFXODWHG IURP WKH ODVW FROXPQ RI WKDW WDEOH� 'XULQJ WKLV SHULRG� QR SDUW RI WKH VXUIDFH 
VKRXOG IDOO EHORZ D WHPSHUDWXUH RI � �&�
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7KH VXUIDFH WHPSHUDWXUH LV ORZHVW DW DULVHV DQG GHSHQGV XSRQ VHYHUDO IDFWRUV� LQFOXGLQJ WKH VL]H DQG VKDSH
RI WKH VHFWLRQ� WKH FHPHQW FODVV DQG FHPHQW FRQWHQW RI WKH FRQFUHWH� WKH LQVXODWLRQ SURYLGHG E\ WKH IRUPZRUN 
RU RWKHU FRYHULQJ� WKH WHPSHUDWXUH RI WKH FRQFUHWH DW WKH WLPH RI SODFLQJ DQG WKH WHPSHUDWXUH DQG 
PRYHPHQW RI WKH VXUURXQGLQJ DLU� ,I QRW PHDVXUHG RU FDOFXODWHG� WKH VXUIDFH WHPSHUDWXUH VKRXOG EH
DVVXPHG HTXDO WR WKH WHPSHUDWXUH RI WKH VXUURXQGLQJ DLU �VHH &,5,$ 5HSRUW 1R� ����

������� 0HWKRGV

7KH PRVW FRPPRQ PHWKRGV RI FXULQJ DUH�

D� PDLQWDLQLQJ IRUPZRUN LQ SODFH�

E� FRYHULQJ WKH VXUIDFH ZLWK DQ LPSHUPHDEOH PDWHULDO VXFK DV SRO\HWK\OHQH� ZKLFK VKRXOG EH ZHOO VHDOHG 
DQG IDVWHQHG�

F� VSUD\LQJ WKH VXUIDFH ZLWK DQ HIILFLHQW FXULQJ PHPEUDQH�
127( $Q HIILFLHQF\ LQGH[ RI �� � VKRXOG EH REWDLQHG ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK %6 ���� >VHH FODXVH ���� RI 7KH +LJKZD\V
$JHQF\ 0DQXDO RI &RQWUDFW 'RFXPHQWV IRU +LJKZD\ :RUNV 9ROXPH �� 6SHFLILFDWLRQ IRU +LJKZD\ :RUNV �0D\ �����@�

G� FRYHULQJ WKH VXUIDFH ZLWK D GDPS DEVRUEHQW PDWHULDO�

H� E\ FRQWLQXRXV RU IUHTXHQW DSSOLFDWLRQV RI ZDWHU WR WKH VXUIDFH� DYRLGLQJ DOWHUQDWH ZHWWLQJ DQG GU\LQJ
DQG WKH DSSOLFDWLRQ RI FROG ZDWHU WR ZDUP FRQFUHWH VXUIDFHV�

127( 0HWKRGV G� DQG H� VKRXOG QRW EH XVHG ZKHQ WKHUH LV WKH SRVVLELOLW\ RI IUHH]LQJ FRQGLWLRQV�

7DEOH ��� ¦ 0LQLPXP SHULRGV RI FXULQJ DQG SURWHFWLRQ

7\SH RI FHPHQW $PELHQW 
FRQGLWLRQV

DIWHU FDVWLQJ

0LQLPXP SHULRGV RI FXULQJ DQG 
SURWHFWLRQ

$YHUDJH VXUIDFH WHPSHUDWXUH RI 
FRQFUHWH

� �& WR �� �& W �& �DQ\ 
WHPSHUDWXUH

EHWZHHQ �� �&
DQG �� �&�

'D\V 'D\V

&(0 , ���� RU &(0 , ���� WR %6 (1 ����� $YHUDJH �

653& ���� WR %6 ���� 3RRU �

$YHUDJH �

3RRU ��

$OO *RRG 1R VSHFLDO UHTXLUHPHQWV
127( � $EEUHYLDWLRQV IRU WKH W\SH RI FHPHQW XVHG DUH DV IROORZV�

&(0 , ����� 3RUWODQG FHPHQW �FODVV ����� �VHH %6 (1 �������

&(0 , ����� 3RUWODQG FHPHQW �FODVV ����� �VHH %6 (1 �������

653& ����� 6XOIDWH�UHVLVWLQJ 3RUWODQG FHPHQW �FODVV ����� �VHH %6 ������

127( � $PELHQW FRQGLWLRQV DIWHU FDVWLQJ DUH DV IROORZV�

JRRG� GDPS DQG SURWHFWHG �UHODWLYH KXPLGLW\ JUHDWHU WKDQ �� �� SURWHFWHG IURP VXQ DQG ZLQG��

DYHUDJH� LQWHUPHGLDWH EHWZHHQ JRRG DQG SRRU�

SRRU� GU\ RU XQSURWHFWHG �UHODWLYH KXPLGLW\ OHVV WKDQ �� �� QRW SURWHFWHG IURP VXQ DQG ZLQG��

��
W ���
���������������

��
W ���
���������������

��
W ���
���������������

���
W ���
���������������
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All cements indicated in 'Table A.6 of  
BS 8500-1:2006( except for CEM I 42.5 or  
CEM I 52.5 to BS EN 197-1, SRPC 42.5 to  
BS 4027 and supersulfated cement.
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����� &RQFUHWLQJ LQ FROG ZHDWKHU

������� *HQHUDO

,Q FROG ZHDWKHU� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH IROORZLQJ�

D� SUHYHQWLRQ RI IUHH]LQJ RI WKH LPPDWXUH FRQFUHWH�

E� H[WHQGHG VWLIIHQLQJ WLPHV ZKLFK PD\ OHDG WR LQFUHDVHG IRUPZRUN SUHVVXUHV DQG GHOD\V LQ ILQLVKLQJ�

F� ORZ UDWH RI FRQFUHWH VWUHQJWK GHYHORSPHQW ZKLFK PD\ OHDG WR GHOD\V LQ VXEVHTXHQW FRQVWUXFWLRQ
RSHUDWLRQ VXFK DV VWULNLQJ IRUPZRUN�

&RQFUHWH PD\ VXIIHU SHUPDQHQW GDPDJH LI LWV WHPSHUDWXUH IDOOV EHORZ � �& EHIRUH LW LV PDWXUH HQRXJK WR 
UHVLVW GLVUXSWLRQ E\ IUHH]LQJ� 7KH H[WHQW DQG VHYHULW\ RI VXFK GDPDJH LV QRW UHDGLO\ GHWHUPLQHG DQG 
WKHUHIRUH WKH HPSKDVLV VKRXOG EH SODFHG RQ PHDVXUHV WR SUHYHQW LW RFFXUULQJ�

7R SURYLGH FRQILGHQFH WKDW WKH FRQFUHWH FDQ UHVLVW SHUPDQHQW GDPDJH IURP IUHH]LQJ WKH WHPSHUDWXUH RI WKH 
FRQFUHWH VKRXOG� DW QR SRLQW� IDOO EHORZ � �& XQWLO WKH FRQFUHWH LQ WKH VWUXFWXUDO HOHPHQW UHDFKHV D VWUHQJWK 
RI � 1�PP� QRU VKRXOG ZDWHU FXULQJ EH DSSOLHG LQ FRQGLWLRQV ZKHUH IUHH]LQJ RI WKH FRQFUHWH LV DQWLFLSDWHG� 
7KLV VKRXOG DSSO\ UHJDUGOHVV RI WKH DLU WHPSHUDWXUH DW WKH SRLQW RI SODFLQJ� 7KH � 1�PP� VWUHQJWK 
UHTXLUHPHQW PD\ EH DVVHVVHG E\ WHVWV RQ FXEHV FXUHG� DV IDU DV SRVVLEOH� XQGHU WKH VDPH FRQGLWLRQV DV WKH 
FRQFUHWH LQ WKH HOHPHQW �VHH �����
127( $OWHUQDWLYHO\� JXLGDQFH PD\ EH REWDLQHG IURP &,5,$ 5HSRUW 1R� ����

$Q\ FRQFUHWH WKDW LV GDPDJHG E\ IUHH]LQJ VKRXOG EH UHPRYHG IURP WKH ZRUN�
0HDVXUHV FDQ EH WDNHQ IRU ERWK WKH IUHVK FRQFUHWH DQG WKH FRQVWUXFWLRQ PHWKRGV WR DVVLVW LQ DFKLHYLQJ WKH 
DERYH UHTXLUHPHQWV�

������� )UHVK FRQFUHWH

0HDVXUHV ZKLFK FDQ EH DGRSWHG IRU IUHVK FRQFUHWH� XS WR WKH SRLQW RI GHOLYHU\� WR DVVLVW LQ FRQWUROOLQJ WKH 
ULVN RI GDPDJH IURP IUHH]LQJ� DUH�

E� LQFRUSRUDWLRQ RI DQ DFFHOHUDWLQJ DGPL[WXUH� FKORULGH IUHH DGPL[WXUHV VKRXOG EH XVHG ZKHQ WKH FRQFUHWH 
FRQWDLQV UHLQIRUFHPHQW RU RWKHU HPEHGGHG PHWDO�

F� XVH RI FHPHQW WKDW KDUGHQV PRUH UDSLGO\�

G� LQFUHDVH LQ FHPHQW FRQWHQW WR UDLVH WKH KHDW RI K\GUDWLRQ DQG HDUO\ VWUHQJWK� 2WKHU PHDVXUHV PD\ EH
QHHGHG WR HQVXUH WKH LQLWLDO WHPSHUDWXUH RI WKH FRQFUHWH LV VXIILFLHQW IRU K\GUDWLRQ WR SURFHHG�

������� &RQVWUXFWLRQ PHWKRG

$ UDQJH RI PHDVXUHV FDQ EH DGRSWHG GXULQJ WKH FRQVWUXFWLRQ VHTXHQFH WR DYRLG WKH ULVN RI GDPDJH IURP 
IUHH]LQJ� 7KHVH LQFOXGH�

D� DOO VXUIDFHV ZLWK ZKLFK WKH IUHVK FRQFUHWH ZLOO FRPH LQWR FRQWDFW LQFOXGLQJ WKRVH RI IRUPZRUN� 
UHLQIRUFHPHQW� SUHVWUHVVLQJ VWHHO DQG KDUGHQHG FRQFUHWH� VKRXOG EH IUHH IURP VQRZ� LFH DQG IURVW DQG 
SUHIHUDEO\ EH DW D WHPSHUDWXUH FORVH WR WKDW RI WKH IUHVK FRQFUHWH� 6SHFLDO FDUH LV QHHGHG ZKHQ VPDOO 
TXDQWLWLHV RI IUHVK FRQFUHWH DUH SODFHG DJDLQVW ODUJHU TXDQWLWLHV RI KDUGHQHG FRQFUHWH DW D ORZHU 
WHPSHUDWXUH� RU LQ IUR]HQ JURXQG�

E� FRYHULQJ WKH IDFHV� SDUWLFXODUO\ WKH H[SRVHG WRS IDFHV RI VODEV DQG EHDPV� ZLWK LQVXODWLQJ PDWHULDOV�
127( :KHUH SHUPDQHQW RU WHPSRUDU\ IRUPZRUN RI KLJK WKHUPDO FRQGXFWLYLW\ LV XVHG� DGGLWLRQDO WKHUPDO SURWHFWLRQ RQ IRUPZRUN 
VXUIDFHV PD\ EH DGYLVDEOH�

F� VKLHOGLQJ QHZO\ SODFHG FRQFUHWH IURP WKH ZLQG�

G� XVLQJ D KHDWHG HQFORVXUH� FRPSOHWHO\ VXUURXQGLQJ WKH IUHVKO\ SODFHG FRQFUHWH� FDUH EHLQJ WDNHQ WR 
SUHYHQW H[FHVVLYH HYDSRUDWLRQ RI ZDWHU RU VXUIDFH FDUERQDWLRQ E\ WKH SURGXFWV RI FRPEXVWLRQ�

H� XVLQJ KHDWHG IRUPZRUN SDQHOV� SUHFDXWLRQV EHLQJ WDNHQ WR SUHYHQW H[FHVVLYH HYDSRUDWLRQ RI ZDWHU�

© BSI 2007

a) increase the specified minimum temperature of the fresh concrete in accordance with 'A.9.2 of 
BS 8500-1:2006(;
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����� &RQFUHWLQJ LQ KRW ZHDWKHU

,Q KRW ZHDWKHU VSHFLDO SUHFDXWLRQV PD\ EH QHFHVVDU\ WR DYRLG WKH ORVV RI PRLVWXUH DQG�RU UDSLG VWLIIHQLQJ 
RI WKH FRQFUHWH ZKLFK SUHYHQWV LWV SURSHU FRPSDFWLRQ� +LJK WHPSHUDWXUHV DQG ORVV RI PRLVWXUH DIWHU 
FRPSDFWLRQ FDQ FDXVH WKHUPDO DQG SODVWLF FUDFNLQJ DQG D UHGXFWLRQ LQ VWUHQJWK DQG GXUDELOLW\�

$W WKH WLPH RI SODFLQJ QR SDUW RI WKH FRQFUHWH VKRXOG KDYH D WHPSHUDWXUH H[FHHGLQJ �� �&� XQOHVV LW FDQ EH 
GHPRQVWUDWHG WKDW D KLJKHU WHPSHUDWXUH ZLOO QRW KDYH DQ\ GHWULPHQWDO HIIHFWV RQ WKH FRQFUHWH�

7KH WHPSHUDWXUH RI WKH FRQFUHWH FDQ EH UHGXFHG E\ FRROLQJ WKH ZDWHU DQG DJJUHJDWH� WKH WHPSHUDWXUH RI WKH
FHPHQW LV OHVV LPSRUWDQW DOWKRXJK WKH XVH RI ZDUP FHPHQW LV EHVW DYRLGHG�

3DUWLFXODU DWWHQWLRQ VKRXOG EH JLYHQ WR SODFLQJ� FRPSDFWLQJ DQG SURWHFWLQJ WKH FRQFUHWH DV VRRQ DV SRVVLEOH
DIWHU PL[LQJ� 7R SUHYHQW PRLVWXUH ORVV IURP WKH FRQFUHWH� WKH FXULQJ RI VXUIDFHV QRW SURWHFWHG E\ IRUPV 
VKRXOG FRPPHQFH LPPHGLDWHO\ DIWHU FRPSDFWLRQ� ,I WKH VXUIDFH LV QRW WR EH PDUNHG� LW LV EHVW WR SURYLGH WKH 
LQLWLDO FXULQJ ZLWK VKHHWV RI LPSHUYLRXV PDWHULDO� SUHIHUDEO\ SLJPHQWHG WR UHIOHFW UDGLDWLRQ� VXSSRUWHG 
DZD\ IURP WKH VXUIDFH DQG IDVWHQHG DW WKH HGJHV WR SUHYHQW GURXJKWV�

����� )RUPZRUN

������� 'HVLJQ DQG FRQVWUXFWLRQ

7KH GHVLJQ DQG FRQVWUXFWLRQ RI IRUPZRUN VKRXOG WDNH DFFRXQW RI VDIHW\ DQG RI WKH VXUIDFH ILQLVK UHTXLUHG�
7KH IRUPZRUN VKRXOG EH VXIILFLHQWO\ ULJLG DQG WLJKW WR SUHYHQW ORVV RI JURXW RU PRUWDU IURP WKH IUHVK 
FRQFUHWH� &RQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH QHHG WR QRPLQDWH D IDOVHZRUN FRRUGLQDWRU ZKRVH GXWLHV
ZRXOG EH VLPLODU WR WKRVH RXWOLQHG LQ %6 �����

)RUPZRUN DQG LWV VXSSRUWV VKRXOG PDLQWDLQ WKHLU FRUUHFW SRVLWLRQ DQG EH WR FRUUHFW VKDSH DQG SURILOH VR 
WKDW WKH ILQDO FRQFUHWH VWUXFWXUH LV ZLWKLQ WKH OLPLWV RI WKH GLPHQVLRQDO WROHUDQFHV VSHFLILHG� 7KH\ VKRXOG 
EH GHVLJQHG WR ZLWKVWDQG WKH ZRUVW FRPELQDWLRQ RI VHOI�ZHLJKW� UHLQIRUFHPHQW ZHLJKW� ZHW FRQFUHWH ZHLJKW� 
FRQFUHWH SUHVVXUH� FRQVWUXFWLRQ DQG ZLQG ORDGV� WRJHWKHU ZLWK DOO LQFLGHQWDO G\QDPLF HIIHFWV FDXVHG E\
SODFLQJ� YLEUDWLQJ DQG FRPSDFWLQJ WKH FRQFUHWH� *XLGDQFH RQ WKHVH ORDGLQJV LV JLYHQ LQ 7KH &RQFUHWH
6RFLHW\ 0DQXDO )RUPZRUN ¦ *XLGH WR JRRG SUDFWLFH��� DQG LQ &,5,$ 5HSRUW ���� &RQFUHWH 3UHVVXUH RQ
)RUPZRUN���� DQG LQ %6 �����

%HIRUH SHUPDQHQW IRUPZRUN LV XVHG LQ WKH VWUXFWXUH� LWV GXUDELOLW\ DQG FRPSDWLELOLW\ ZLWK DGMRLQLQJ
FRQFUHWH VKRXOG EH HVWDEOLVKHG� ,W VKRXOG EH SURSHUO\ DQFKRUHG WR WKH FRQFUHWH�

)RUPZRUN VSDFHUV OHIW LQ�VLWX VKRXOG QRW LPSDLU WKH GHVLUHG DSSHDUDQFH RU GXUDELOLW\ RI WKH VWUXFWXUH� 
H�J� E\ FDXVLQJ VSDOOLQJ� UXVW VWDLQLQJ RU DOORZLQJ WKH SDVVDJH RI PRLVWXUH� 5HFRPPHQGDWLRQV IRU VSDFHUV
DUH JLYHQ LQ ����

7KH IRUPZRUN VKRXOG EH FDSDEOH RI EHLQJ GLVPDQWOHG DQG UHPRYHG IURP WKH FDVW FRQFUHWH ZLWKRXW VKRFN� 
GLVWXUEDQFH RU GDPDJH� :KHUH QHFHVVDU\� WKH DUUDQJHPHQW VKRXOG EH VXFK WKDW WKH VRIILW IRUP� SURSHUO\
VXSSRUWHG RQ SURSV� FDQ EH UHWDLQHG LQ SRVLWLRQ IRU VXFK SHULRG DV PD\ EH UHTXLUHG WR DFKLHYH WKH UHTXLUHG 
VWUHQJWK DQG VDWLVI\ WKH VSHFLILFDWLRQ� ,I WKH FRPSRQHQW LV WR EH SUHVWUHVVHG ZKLOVW VWLOO UHVWLQJ RQ WKH VRIILW
IRUP� SURYLVLRQ VKRXOG EH PDGH WR DOORZ IRU HODVWLF GHIRUPDWLRQ DQG DQ\ YDULDWLRQ LQ PDVV GLVWULEXWLRQ�

������� &OHDQLQJ DQG WUHDWPHQW RI IRUPV

5XEELVK VKRXOG EH UHPRYHG IURP WKH LQWHULRU RI WKH IRUPV EHIRUH WKH FRQFUHWH LV SODFHG� 7KH IDFHV RI WKH 
IRUPV LQ FRQWDFW ZLWK WKH FRQFUHWH VKRXOG EH FOHDQ DQG WUHDWHG ZLWK D VXLWDEOH UHOHDVH DJHQW� ZKHUH 
DSSOLFDEOH�

5HOHDVH DJHQWV VKRXOG EH DSSOLHG VR DV WR SURYLGH D WKLQ XQLIRUP FRDWLQJ WR WKH IRUPV ZLWKRXW 
FRQWDPLQDWLQJ WKH UHLQIRUFHPHQW�

�� $YDLODEOH IURP 7KH &RQFUHWH 6RFLHW\ /WG�� � (WRQJDWH� :LQGVRU 5RDG� 6ORXJK 6/� �-$�
���$YDLODEOH IURP &RQVWUXFWLRQ ,QGXVWU\ 5HVHDUFK DQG ,QIRUPDWLRQ $VVRFLDWLRQ� � 6WRUH\ªV *DWH� :HVWPLQVWHU� /RQGRQ
6:�3 �$8�

© BSI 2007

Guidance on the selection of materials and specifying concrete for work in hot weather is given in 'A.9.3 
of BS 8500-1:2006(.



%6 �����������

���

6HFWLRQ �

������� 6WULNLQJ RI IRUPZRUN

��������� *HQHUDO

7KH WLPH DW ZKLFK IRUPZRUN LV VWUXFN ZLOO EH LQIOXHQFHG E\ WKH IROORZLQJ IDFWRUV�

D� FRQFUHWH VWUHQJWK�

E� VWUHVVHV LQ WKH FRQFUHWH DW DQ\ VWDJH LQ WKH FRQVWUXFWLRQ SHULRG ZKLFK� LQ WKH FDVH RI SUHFDVW XQLWV� 
LQFOXGHV WKH VWUHVVHV LQGXFHG E\ GLVWXUEDQFH DW WKH FDVWLQJ SRVLWLRQ DQG VXEVHTXHQW KDQGOLQJ�

F� FXULQJ �VHH �������

G� VXEVHTXHQW VXUIDFH WUHDWPHQW UHTXLUHPHQWV�

H� SUHVHQFH RI UH�HQWUDQW DQJOHV UHTXLULQJ IRUPZRUN WR EH UHPRYHG DV VRRQ DV SRVVLEOH DIWHU FRQFUHWH KDV 
VHW� WR DYRLG WKHUPDO FUDFNLQJ�

7KH IRUPZRUN VKRXOG EH UHPRYHG ZLWKRXW VKRFN� DV WKH VXGGHQ UHPRYDO RI ZHGJHV LV HTXLYDOHQW WR DQ 
LPSDFW ORDG RQ WKH SDUWLDOO\ KDUGHQHG FRQFUHWH�

0DWHULDOV DQG SODQW VKRXOG QRW EH SODFHG RQ DQ\ QHZ FRQVWUXFWLRQ LQ VXFK D PDQQHU DV WR FDXVH GDPDJH�

��������� 6WULNLQJ SHULRG IRU FDVW LQ�VLWX FRQFUHWH

,Q WKH DEVHQFH RI RWKHU LQIRUPDWLRQ WKH UHFRPPHQGHG SHULRGV EHIRUH VWULNLQJ IRUPZRUN JLYHQ LQ 7DEOH ���
PD\ EH XVHG IRU FRQFUHWH PDGH ZLWK 3RUWODQG RU VXOIDWH�UHVLVWLQJ 3RUWODQG FHPHQWV RI VWUHQJWK FODVV ����
RU KLJKHU� 7DEOH ��� UHODWHV WR WKH VXUIDFH WHPSHUDWXUH RI WKH FRQFUHWH EXW� ZKHQ WKLV FDQQRW EH REWDLQHG�
DLU WHPSHUDWXUHV PD\ EH XVHG� 7DEOH ��� VKRXOG QRW EH XVHG LI DFFHOHUDWHG FXULQJ PHWKRGV RU VOLGLQJ IRUPV 
DUH XVHG�

$OWHUQDWLYHO\� VWULNLQJ WLPHV FDQ EH GHWHUPLQHG IURP WDEOHV SXEOLVKHG LQ &,5,$ 5HSRUW 1R� ��� )RUPZRUN 
VWULNLQJ WLPHV ¦ &ULWHULD� SUHGLFWLRQ DQG PHWKRGV RI DVVHVVPHQW� 7KHVH WDNH DFFRXQW RI WKH FHPHQW W\SH� 
WKH VWUHQJWK FODVV RI FRQFUHWH� WKH GLPHQVLRQV RI WKH VHFWLRQ� WKH W\SH RI IRUPZRUN� WKH WHPSHUDWXUH RI WKH
FRQFUHWH ZKHQ SODFHG DQG WKH PHDQ DLU WHPSHUDWXUH�

,W PD\ EH SRVVLEOH WR XVH VKRUWHU SHULRGV EHIRUH VWULNLQJ IRUPZRUN E\ GHWHUPLQLQJ WKH VWUHQJWK RI WKH 
FRQFUHWH LQ WKH VWUXFWXUDO HOHPHQW� )RUPZRUN VXSSRUWLQJ FDVW LQ�VLWX FRQFUHWH LQ IOH[XUH PD\ EH VWUXFN 
ZKHQ WKH VWUHQJWK RI WKH FRQFUHWH LQ WKH HOHPHQW LV �� 1�PP� RU WZLFH WKH VWUHVV WR ZKLFK LW ZLOO EH 
VXEMHFWHG� ZKLFKHYHU LV WKH JUHDWHU� SURYLGHG WKDW VWULNLQJ DW WKLV WLPH ZLOO QRW UHVXOW LQ XQDFFHSWDEOH
GHIOHFWLRQ����

7KLV VWUHQJWK PD\ EH DVVHVVHG E\ WHVW RQ FXEHV FXUHG� DV IDU DV SRVVLEOH� XQGHU WKH VDPH FRQGLWLRQV DV WKH
FRQFUHWH LQ WKH HOHPHQW �VHH �����

:KHQ IRUPZRUN WR YHUWLFDO VXUIDFHV� VXFK DV EHDP VLGHV� ZDOOV DQG FROXPQV� LV UHPRYHG DW HDUO\ DJHV� FDUH 
VKRXOG EH H[HUFLVHG WR DYRLG GDPDJH WR WKH FRQFUHWH HVSHFLDOO\ WR DULVHV DQG IHDWXUHV� ,I QHFHVVDU\� WKH 
SURYLVLRQ RI UHOHYDQW FXULQJ PHWKRGV VKRXOG LPPHGLDWHO\ IROORZ WKH UHPRYDO RI WKH YHUWLFDO IRUPZRUN DW 
VXFK HDUO\ DJHV DQG WKH FRQFUHWH VKRXOG EH SURWHFWHG IURP ORZ RU KLJK WHPSHUDWXUHV E\ PHDQV RI VXLWDEOH
LQVXODWLRQ �VHH ���������

����� 6XUIDFH ILQLVK

������� 7\SH RI ILQLVK

$ ZLGH YDULHW\ RI ILQLVKHV FDQ EH SURGXFHG� 6XUIDFHV FDVW DJDLQVW IRUPV PD\ EH OHIW DV FDVW� H�J� SODLQ RU 
SURILOHG� WKH LQLWLDO VXUIDFH PD\ EH UHPRYHG� H�J� E\ WRROLQJ RU VDQGEODVWLQJ� RU WKH FRQFUHWH PD\ EH FRYHUHG� 
H�J� E\ SDLQW RU WLOHV� D FRPELQDWLRQ RI WKHVH WHFKQLTXHV PD\ EH DGRSWHG� H�J� D ULEEHG SURILOH ZLWK 
EXVK�KDPPHUHG ULEV� 8SSHU VXUIDFHV QRW FDVW DJDLQVW IRUPV PD\ EH WURZHOOHG VPRRWK RU SURILOHG� H�J� E\
WDPSLQJ� WKH LQLWLDO VXUIDFH PD\ EH UHPRYHG� H�J� E\ VSUD\LQJ� RU LW PD\ EH FRYHUHG� H�J� E\ D VFUHHG RU 
SODVWLFV IORRU ILQLVK� :KHQ VHOHFWLQJ WKH W\SH RI ILQLVK� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH HDVH RI 
SURGXFLQJ D ILQLVK RI WKH UHTXLUHG TXDOLW\ �VHH ��������� WKH YLHZLQJ GLVWDQFH DQG WKH FKDQJH RI DSSHDUDQFH 
ZLWK WLPH� ,Q WKH FDVH RI H[WHUQDO VXUIDFHV� DFFRXQW VKRXOG EH WDNHQ RI WKH ZHDWKHU SDWWHUQ DW WKH SDUWLFXODU 
ORFDWLRQ� DQ\ LPSXULWLHV LQ WKH DLU DQG WKH HIIHFW RI WKH VKDSH RI WKH VWUXFWXUH XSRQ WKH IORZ RI ZDWHU DFURVV 
LWV VXUIDFH� 6XFK FRQVLGHUDWLRQV ZLOO RIWHQ SUHFOXGH WKH VSHFLILFDWLRQ RI VXUIDFHV RI XQLIRUP FRORXU DV WKHVH
DUH YHU\ GLIILFXOW WR SURGXFH DQG GHWHULRUDWH ZLWK WLPH� SDUWLFXODUO\ LI H[SRVHG WR WKH ZHDWKHU�

���8QDFFHSWDEOH GHIOHFWLRQ PD\ EH GHILQHG DV GHIOHFWLRQ WKDW LV KDUPIXO IRU WKH PHPEHU FRQFHUQHG�

© BSI 2007
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7KH W\SH RI ILQLVK PD\ EH VSHFLILHG E\ UHIHUHQFH WR �������� WR WKH PHWKRG RI SURGXFWLRQ� H�J� FDVW DJDLQVW 
FORVH�MRLQWHG VDZQ ERDUGV� E\ GHVFULELQJ WKH VXUIDFH� H�J� E\ LQGLFDWLQJ WKH UHTXLUHG SURILOH� E\ SKRWRJUDSKV 
RU E\ VDPSOHV�

������� 4XDOLW\ RI ILQLVK

$ KLJK TXDOLW\ ILQLVK LV RQH WKDW LV YLVXDOO\ SOHDVLQJ� LW PD\ LQFOXGH FRORXU YDULDWLRQV DQG SK\VLFDO
GLVFRQWLQXLWLHV EXW WKHVH DUH OLNHO\ WR EH GLVWULEXWHG V\VWHPDWLFDOO\ RU UDQGRPO\ RYHU WKH ZKROH VXUIDFH 
UDWKHU WKDQ EHLQJ FRQFHQWUDWHG LQ SDUWLFXODU DUHDV� :KHQ GHFLGLQJ RQ WKH TXDOLW\ RI ILQLVK WR EH VSHFLILHG�
FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR WKH YLHZLQJ GLVWDQFH DQG WKH H[SRVXUH FRQGLWLRQV�

7KHUH LV QR PHWKRG ZKHUHE\ WKH TXDOLW\ RI ILQLVK WKDW ZLOO EH DFFHSWHG FDQ XQHTXLYRFDOO\ EH GHILQHG� 7R 
DFKLHYH WKH TXDOLW\ UHTXLUHG FDOOV IRU JRRG FRPPXQLFDWLRQ EHWZHHQ H[SHULHQFHG SHUVRQQHO FRQYHUVDQW ZLWK
WKH SURGXFWLRQ RI ILQLVKHV DQG FORVH FROODERUDWLRQ ZLWK WKH VLWH� 7KH TXDOLW\ RI ILQLVK FDQ EH LGHQWLILHG LQ WKH
IROORZLQJ YHU\ EURDG WHUPV�

D� FODVV �� DSSOLHV WR VXUIDFHV WKDW DUH WR EH H[SRVHG WR YLHZ EXW ZKHUH DSSHDUDQFH LV QRW FULWLFDO� VXFK 
VXUIDFHV PLJKW EH WKH ZDOOV RI ILUH HVFDSH VWDLUV RU SODQW URRPV DQG FROXPQV DQG EHDPV WR VWUXFWXUHV WKDW
DUH QRUPDOO\ YLHZHG LQ WKH VKDGH H�J� FDU SDUNV DQG ZDUHKRXVHV�

E� FODVV �� LV DSSURSULDWH WR PRVW VXUIDFHV H[SRVHG WR YLHZ LQFOXGLQJ WKH H[WHUQDO ZDOOV RI LQGXVWULDO� 
FRPPHUFLDO DQG GRPHVWLF EXLOGLQJV�

F� VSHFLDO FODVV� LV DSSURSULDWH WR WKH KLJKHVW TXDOLW\ RI ILQLVK RI DSSHDUDQFH� VXFK DV PLJKW EH IRXQG LQ 
FDWKHGUDOV DQG RWKHU SUHVWLJLRXV EXLOGLQJV� ZKHUH LW LV SRVVLEOH WR MXVWLI\ WKH KLJK FRVW RI WKHLU SURGXFWLRQ�

7KHVH EURDG GHVFULSWLRQV PD\ EH DPSOLILHG E\ ZULWWHQ GHVFULSWLRQV RI WKH PHWKRG RI ILQLVK� E\ SKRWRJUDSKV� 
E\ VDPSOHV RU E\ UHIHUHQFH WR H[LVWLQJ VWUXFWXUHV�

������� 7\SH RI VXUIDFH ILQLVK

6PRRWK RII�WKH�IRUP DQG ERDUG PDUNHG ILQLVKHV DUH QRW UHFRPPHQGHG IRU H[WHUQDO XVH� EXW ZKHUH WKH\ DUH 
VSHFLILHG IRU LQWHULRU XVH WKH IROORZLQJ W\SHV PD\ EH TXRWHG IRU WKH JXLGDQFH RI ERWK GHVLJQHUV DQG 
FRQWUDFWRUV�
127( 'HVLJQHUV VKRXOG DSSUHFLDWH WKDW LW LV YLUWXDOO\ LPSRVVLEOH WR DFKLHYH GHQVH� IODW� VPRRWK� HYHQ�FRORXUHG� EOHPLVK�IUHH
FRQFUHWH VXUIDFHV GLUHFWO\ IURP WKH IRUPZRUN� 6RPH GHJUHH RI PDNLQJ JRRG LV LQHYLWDEOH� HYHQ ZLWK SUHFDVW ZRUN�

D� 7\SH $ ILQLVK� 7KLV ILQLVK LV REWDLQHG E\ WKH XVH RI SURSHUO\ GHVLJQHG IRUPZRUN RU PRXOGV RI WLPEHU� 
SO\ZRRG� SODVWLFV� FRQFUHWH RU VWHHO� 6PDOO EOHPLVKHV FDXVHG E\ HQWUDSSHG DLU RU ZDWHU PD\ EH H[SHFWHG�
EXW WKH VXUIDFH VKRXOG EH IUHH IURP YRLGV� KRQH\FRPELQJ DQG RWKHU EOHPLVKHV�

E� 7\SH % ILQLVK� 7KLV ILQLVK FDQ RQO\ EH REWDLQHG E\ WKH XVH RI KLJK TXDOLW\ FRQFUHWH DQG IRUPZRUN� 7KH 
FRQFUHWH VKRXOG EH WKRURXJKO\ FRPSDFWHG DQG DOO VXUIDFHV VKRXOG EH WUXH� ZLWK FOHDQ DULVHV� 2QO\ YHU\
PLQRU VXUIDFH EOHPLVKHV VKRXOG RFFXU� ZLWK QR VWDLQLQJ RU GLVFRORUDWLRQ IURP WKH UHOHDVH DJHQW�

F� 7\SH & ILQLVK� 7KLV ILQLVK LV REWDLQHG E\ ILUVW SURGXFLQJ D W\SH % ILQLVK� 7KH VXUIDFH LV WKHQ LPSURYHG
E\ FDUHIXOO\ UHPRYLQJ DOO ILQV DQG RWKHU SURMHFWLRQV� WKRURXJKO\ ZDVKLQJ GRZQ� DQG WKHQ ILOOLQJ WKH PRVW 
QRWLFHDEOH VXUIDFH EOHPLVKHV ZLWK D FHPHQW DQG ILQH DJJUHJDWH SDVWH WR PDWFK WKH FRORXU RI WKH RULJLQDO 
FRQFUHWH� 7KH UHOHDVH DJHQW VKRXOG EH FDUHIXOO\ FKRVHQ WR HQVXUH WKDW WKH FRQFUHWH VXUIDFH ZLOO QRW EH 
VWDLQHG RU GLVFRORXUHG� $IWHU WKH FRQFUHWH KDV EHHQ SURSHUO\ FXUHG� WKH IDFH VKRXOG EH UXEEHG GRZQ� ZKHUH 
QHFHVVDU\� WR SURGXFH D VPRRWK DQG HYHQ VXUIDFH�

������� 3URGXFWLRQ

7KH TXDOLW\ RI D VXUIDFH GHSHQGV RQ WKH FRQVWLWXHQWV DQG SURSRUWLRQV RI WKH FRQFUHWH PL[� WKH HIILFLHQF\ RI
PL[LQJ� WKH KDQGOLQJ DQG FRPSDFWLRQ RI WKH FRQFUHWH DQG LWV FXULQJ� 7KH FKDUDFWHULVWLFV RI WKH IRUPZRUN 
DQG WKH UHOHDVH DJHQW PD\ DOVR EH RI FULWLFDO LPSRUWDQFH� 5HTXLUHPHQWV PD\ EH VWDWHG IRU DQ\ DVSHFWV RI
SURGXFWLRQ WKDW PLJKW FRQWULEXWH WRZDUGV WKH DFKLHYHPHQW RI WKH UHTXLUHG W\SH RU TXDOLW\ RI ILQLVK�

������� ,QVSHFWLRQ DQG PDNLQJ JRRG

7KH VXUIDFH RI WKH FRQFUHWH VKRXOG EH LQVSHFWHG IRU GHIHFWV DQG IRU FRQIRUPLW\ WR WKH VXUIDFH ILQLVK VSHFLILHG 
DQG ZKHUH DSSURSULDWH� IRU FRPSDULVRQ ZLWK DSSURYHG VDPSOH ILQLVKHV�

6XEMHFW WR WKH VWUHQJWK DQG GXUDELOLW\ RI WKH FRQFUHWH EHLQJ XQLPSDLUHG� WKH PDNLQJ JRRG RI VXUIDFH GHIHFWV 
PD\ EH SHUPLWWHG EXW WKH OHYHO RI DFFHSWDQFH VKRXOG EH DSSURSULDWH WR WKH W\SH DQG TXDOLW\ RI WKH ILQLVK
VSHFLILHG DQG HQVXUH VDWLVIDFWRU\ SHUPDQHQFH DQG GXUDELOLW\�
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2Q SHUPDQHQWO\ H[SRVHG VXUIDFHV JUHDW FDUH LV HVVHQWLDO LQ VHOHFWLQJ WKH PDWHULDOV DQG WKH PL[ SURSRUWLRQV 
WR HQVXUH WKDW WKH ILQDO FRORXU RI WKH IDFHG DUHD EOHQGV ZLWK WKH SDUHQW FRQFUHWH LQ WKH ILQLVKHG VWUXFWXUH�

9RLGV FDQ EH ILOOHG ZLWK D ILQH PRUWDU� SUHIHUDEO\ LQFRUSRUDWLQJ VW\UHQH�EXWDGLHQH UXEEHU �6%5� RU 
SRO\YLQ\O DFHWDWH �39$�� ZKLOH WKH FRQFUHWH LV VWLOO JUHHQ RU ZKHQ LW KDV KDUGHQHG� )LQH FUDFNV FDQ EH ILOOHG
E\ ZLSLQJ D FHPHQW JURXW� DQ 6%5� 39$ RU ODWH[ HPXOVLRQ� D FHPHQW�6%5 RU D FHPHQW�39$ VOXUU\ DFURVV 
WKHP� )LQV DQG RWKHU SURMHFWLRQV FDQ EH UXEEHG GRZQ�

������� 3URWHFWLRQ

+LJK TXDOLW\ VXUIDFH ILQLVKHV DUH VXVFHSWLEOH WR GDPDJH GXULQJ VXEVHTXHQW FRQVWUXFWLRQ RSHUDWLRQV DQG
WHPSRUDU\ SURWHFWLRQ PD\ KDYH WR EH SURYLGHG LQ YXOQHUDEOH DUHDV� ([DPSOHV RI VXFK SURWHFWLYH PHDVXUHV 
LQFOXGH WKH VWUDSSLQJ RI ODWKHV WR DULVHV DQG WKH SUHYHQWLRQ RI UXVW EHLQJ FDUULHG IURP H[SRVHG VWDUWHU EDUV 
WR ILQLVKHG VXUIDFHV�

����� 'LPHQVLRQDO GHYLDWLRQV

������� *HQHUDO

$EVROXWH DFFXUDF\ H[LVWV RQO\ LQ WKHRU\ DQG GLPHQVLRQDO YDULDELOLW\ LV LQHYLWDEOH LQ SUDFWLFH� 7KH 
SHUPLVVLEOH GHYLDWLRQ VSHFLILHG VKRXOG EH DV ODUJH DV SRVVLEOH� ZLWKRXW UHQGHULQJ WKH ILQLVKHG EXLOGLQJ RU 
DQ\ SDUW RI LW XQDFFHSWDEOH IRU WKH SXUSRVH IRU ZKLFK LW LV LQWHQGHG�

������� ,Q�VLWX FRQFUHWH

3HUPLVVLEOH GHYLDWLRQV VKRXOG EH VSHFLILHG RQO\ IRU WKRVH GLPHQVLRQV WKDW DUH LPSRUWDQW WR WKH FRQVWUXFWLRQ� 
SHUIRUPDQFH RU DSSHDUDQFH RI WKH VWUXFWXUH� *XLGDQFH IRU GHVLJQHUV RQ WKH DFFXUDF\ WKDW FDQ EH DFKLHYHG 
LV SURYLGHG LQ 7DEOH � RI %6 ����������

������� 3UHFDVW FRQFUHWH PHPEHUV

:KLOVW GLPHQVLRQDO YDULDWLRQV DUH LQHYLWDEOH� SUHFDVW FRQFUHWH XQLWV FDQ EH PDQXIDFWXUHG WR FRPSDUDWLYHO\ 
ILQH SHUPLVVLEOH GHYLDWLRQV�

3HUPLVVLEOH GHYLDWLRQV VKRXOG EH VSHFLILHG RQO\ IRU WKRVH GLPHQVLRQDO FKDUDFWHULVWLFV WKDW DUH LPSRUWDQW WR 
WKH FRUUHFW DVVHPEO\� SHUIRUPDQFH DQG DSSHDUDQFH RI WKH VWUXFWXUH� DQG WKHVH VKRXOG EH DV ODUJH DV 
SUDFWLFDEOH� 7KH SHUPLVVLEOH GHYLDWLRQV RQ RWKHU GLPHQVLRQDO FKDUDFWHULVWLFV VKRXOG EH OHIW WR WKH GLVFUHWLRQ
RI WKH PDQXIDFWXUHU� EXW WKHVH VKRXOG EH UHDVRQDEOH IRU WKH FRQGLWLRQV RI SURGXFWLRQ DQG XVH� 7KH 
PDQXIDFWXUHU VKRXOG RQ UHTXHVW PDNH WKHVH SHUPLVVLEOH GHYLDWLRQV NQRZQ�

&DUH VKRXOG EH WDNHQ WKDW WKH SHUPLVVLEOH GHYLDWLRQV IRU WKH XQLWV DUH FRQVLVWHQW ZLWK WKH YDULDWLRQV LQ WKH 
SRVLWLRQ RI WKH DGMRLQLQJ FRPSRQHQWV LQ WKH EXLOGLQJ� DQG DWWHQWLRQ LV GUDZQ WR %6 ���� ZKLFK GHDOV ZLWK
WKH FDOFXODWLRQ RI ZRUN VL]HV DQG MRLQWV FOHDUDQFHV IRU EXLOGLQJ FRPSRQHQWV�

7KH SHUPLVVLEOH GHYLDWLRQV JLYHQ EHORZ DUH D JHQHUDO JXLGH DQG ZKHUH FORVHU YDOXHV DUH QHFHVVDU\ WKH\ FDQ
EH KDOYHG� 7KLV KRZHYHU� VKRXOG EH UHVWULFWHG WR WKH SDUWLFXODU GLPHQVLRQV ZKRVH DFFXUDF\ LV LPSRUWDQW� DV 
LW ZLOO QHFHVVLWDWH D YHU\ KLJK VWDQGDUG RI FRQVWUXFWLRQ RI WKH PRXOG DQG WKH FORVHVW VXSHUYLVLRQ DQG 
LQVSHFWLRQ DW DOO VWDJHV RI PDQXIDFWXUH ZLWK FRQVHTXHQW LQFUHDVHG FRVWV� ,Q H[FHSWLRQDO FLUFXPVWDQFHV� LW
PD\ EH SRVVLEOH WR UHGXFH FHUWDLQ SHUPLVVLEOH GHYLDWLRQV HYHQ IXUWKHU E\ PHDQV RI VSHFLDOO\ GHVLJQHG 
PRXOGV� EXW VXFK UHGXFWLRQV VKRXOG RQO\ EH PDGH DIWHU JLYLQJ FDUHIXO FRQVLGHUDWLRQ WR WKH SRVVLEOH 
FRQVHTXHQFHV RI UHTXLULQJ VXFK D KLJK OHYHO RI DFFXUDF\�

,W LV VWURQJO\ UHFRPPHQGHG WKDW WKH DGYLFH RI PDQXIDFWXUHUV EH REWDLQHG DW WKH HDUO\ GHVLJQ VWDJHV ZKHQ 
YHU\ VPDOO SHUPLVVLEOH GHYLDWLRQV DUH OLNHO\ WR EH UHTXLUHG� DV WKRVH ZKLFK FDQ LQ SUDFWLFH EH DFKLHYHG 
GHSHQG RQ D QXPEHU RI IDFWRUV LQFOXGLQJ�

D� WKH VKDSH RI WKH XQLWV� SDUWLFXODUO\ DV LW DIIHFWV WKH VWLIIQHVV RI WKH PRXOG�

E� WKH PRXOG PDWHULDOV DQG WKH PHWKRG RI DVVHPEO\�

F� WKH QXPEHU RI FDVWLQJV IURP HDFK PRXOG�

G� WKH SRVLWLRQ DQG VKDSH RI DQ\ SURMHFWLRQV WKURXJK WKH PRXOGHG IDFHV�

)RU LUUHJXODU� FXUYHG RU VSHFLDOO\ VKDSHG XQLWV� WKH QHFHVVDU\ GLPHQVLRQV DQG SHUPLVVLEOH GHYLDWLRQV 
VKRXOG EH FOHDUO\ GHILQHG LQ WKH VSHFLILFDWLRQ DQG VKRZQ RQ GUDZLQJV�

3DUWLFXODU DWWHQWLRQ LV GUDZQ WR WKH IDFW WKDW GHYLDWLRQV FDQ EH FXPXODWLYH �VHH %6 ������ WKH RYHUDOO HIIHFWV 
RI ZKLFK VKRXOG WKHQ EH WDNHQ LQWR DFFRXQW LQ GHVLJQLQJ MRLQWV HWF�
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:KHUH DSSURSULDWH� WKH IROORZLQJ SHUPLVVLEOH GHYLDWLRQV DUH JLYHQ DV ERWK SOXV DQG PLQXV YDOXHV RQ D
VSHFLILF GLPHQVLRQ UDWKHU WKDQ DV D GHYLDWLRQ IURP D PD[LPXP RU PLQLPXP YDOXH� ZRUNLQJ GUDZLQJV WR EH
XVHG E\ WKH PDQXIDFWXUHU VKRXOG JLYH GLPHQVLRQV DQG SHUPLVVLEOH GHYLDWLRQV H[SUHVVHG LQ WKLV IRUP�

H� OHQJWK �PDMRU GLPHQVLRQV RI XQLW��

I� FURVV�VHFWLRQ �HDFK GLUHFWLRQ��

J� VWUDLJKWQHVV RU ERZ �GHYLDWLRQ IURP LQWHQGHG OLQH��

K� VTXDUHQHVV� :KHQ FRQVLGHULQJ WKH VTXDUHQHVV RI D FRUQHU� WKH ORQJHU RI WKH WZR DGMDFHQW VLGHV EHLQJ 
FKHFNHG VKRXOG EH WDNHQ DV WKH EDVH OLQH� 7KH VKRUWHU VLGH VKRXOG QRW YDU\ LQ LWV GLVWDQFH IURP D 
SHUSHQGLFXODU VR WKDW WKH GLIIHUHQFH EHWZHHQ WKH JUHDWHVW DQG VKRUWHVW GLPHQVLRQV H[FHHGV WKH IROORZLQJ�

/HQJWK RI VKRUWHU VLGHV� 

)RU LWHP K� DQ\ HUURU GXH WR ODFN RI VWUDLJKWQHVV VKRXOG EH LJQRUHG� VTXDUHQHVV VKRXOG EH PHDVXUHG ZLWK 
UHVSHFW WR WKH VWUDLJKW OLQHV WKDW DUH FORVHVW WR SDUDOOHO ZLWK WKH IHDWXUHV EHLQJ FKHFNHG�

:KHQ WKH QRPLQDO DQJOH LV RWKHU WKDQ ���� WKH LQFOXGHG DQJOH EHWZHHQ FKHFN OLQHV VKRXOG EH YDULHG 
DFFRUGLQJO\�

L� WZLVW� $Q\ FRUQHU VKRXOG QRW EH PRUH WKDQ WKH GHYLDWLRQ VWDWHG IURP WKH SODQH FRQWDLQLQJ WKH RWKHU 
WKUHH FRUQHUV� 

M� IODWQHVV� 7KH PD[LPXP GHYLDWLRQ IURP D ��� P VWUDLJKW HGJH SODFHG LQ DQ\ SRVLWLRQ RQ D QRPLQDOO\
SODQH VXUIDFH VKRXOG QRW H[FHHG � PP�

������� 3UHVWUHVVHG XQLWV

,Q VSHFLI\LQJ SHUPLVVLEOH GHYLDWLRQV IRU SUHVWUHVVHG XQLWV� WKH FUHHS� VKULQNDJH� HODVWLF VKRUWHQLQJ RI WKH 
FRQFUHWH� HFFHQWULFLW\ RI WKH VWHHO DQG RWKHU VLJQLILFDQW IDFWRUV VKRXOG EH WDNHQ LQWR DFFRXQW� *HQHUDOO\� WKH
SHUPLVVLEOH GHYLDWLRQV JLYHQ LQ ������� IRU OHQJWK� FURVV�VHFWLRQ� WZLVW DQG IODWQHVV ZLOO DSSO\ XQWLO WKH 
DSSOLFDWLRQ RI WKH VWUHVVLQJ IRUFH�

$W D JLYHQ DJH DQG E\ WKH XVH RI IDFWRUV DSSURSULDWH WR WKDW DJH DSSOLHG WR WKH PHWKRG UHFRPPHQGHG LQ ���� 
D FDPEHU FDQ EH SUHGLFWHG� 7KLV SUHGLFWHG FDPEHU� WKH DJH DQG RWKHU FRQWUROOLQJ FRQGLWLRQV� H�J� ZKHQ 
VXSSRUWHG DW HQGV DQG VXEMHFW WR VHOI�ZHLJKW RQO\� VKRXOG EH VWDWHG RQ WKH GUDZLQJV RU LQ WKH VSHFLILFDWLRQ� 
7KH DFWXDO FDPEHU VKRXOG QRW H[FHHG WKH SUHGLFWHG FDPEHU E\ PRUH WKDQ �� ��

XS WR � P � � PP�
� P WR ��� P � � PP�
��� P WR � P � �� PP�
DGGLWLRQDO GHYLDWLRQ IRU HYHU\ VXEVHTXHQW � P � � PP�

XS WR ��� PP � � PP�
��� PP WR ��� PP � � PP�
DGGLWLRQDO GHYLDWLRQ IRU HYHU\ VXEVHTXHQW ��� PP � � PP�

XS WR � P � PP�
� P WR � P � PP�
� P WR �� P �� PP�
DGGLWLRQDO GHYLDWLRQ IRU HYHU\ VXEVHTXHQW � P � PP�

XS WR DQG LQFOXGLQJ ��� P � PP�
RYHU ��� P EXW OHVV WKDQ ��� P � PP�
��� P DQG RYHU �� PP�

XS WR ��� PP ZLGH DQG XS WR � P LQ OHQJWK � PP�
RYHU ��� PP ZLGH DQG IRU DQ\ OHQJWK �� PP�
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:KHUH LW LV FULWLFDO WKH YDULDWLRQ LQ FDPEHU EHWZHHQ FORVHO\ DVVRFLDWHG XQLWV� H�J� IORRU XQLWV� ODLG VLGH E\
VLGH DQG SUDFWLFDOO\ WRXFKLQJ DQG UHFHLYLQJ SODVWHU DQG�RU WRSSLQJ� VKRXOG QRW EH JUHDWHU WKDQ � PP IRU 
XQLWV XS WR ��� P LQ OHQJWK� RU � PP IRU ORQJHU XQLWV�

:KHUH YDULDWLRQV LQ FDPEHU DUH QRW FULWLFDO� H�J� FORVHO\ DVVRFLDWHG XQLWV ZLWK D IDOVH FHLOLQJ DQG WKLFN WRS
VFUHHG� RU XQLWV QRW FORVHO\ DVVRFLDWHG RQH ZLWK DQRWKHU� YDULDWLRQV LQ FDPEHU LQ H[FHVV RI WKDW VWDWHG DERYH
PD\ EH DFFHSWDEOH DQG VKRXOG EH MXGJHG LQ UHODWLRQ WR WKH FRQGLWLRQ WKH\ VKRXOG IXOILO�

������� 3RVLWLRQ RI UHLQIRUFHPHQW DQG WHQGRQV

)RU SHUPLVVLEOH GHYLDWLRQV RQ WKH SRVLWLRQ RI UHLQIRUFHPHQW DQG WHQGRQV� VHH ��� DQG ��� UHVSHFWLYHO\�

������� 3RVLWLRQ RI FRQFUHWH EROWV DQG RWKHU GHYLFHV LQ SUHFDVW FRQFUHWH FRPSRQHQWV

7KH SRVLWLRQ RI LQGLYLGXDO FRQQHFWLQJ EROWV� EROW KROHV� SURMHFWLQJ VWHHO RU RWKHU VWHHO RU RWKHU GHYLFHV VKRXOG
EH ZLWKLQ � PP RI WKH VSHFLILHG GDWXP OLQH �IUHTXHQWO\ WKH HGJH RI WKH FRPSRQHQW�� *URXSV DQG OLQHV RI VXFK 
EROWV� HWF� VKRXOG EH ORFDWHG VLPLODUO\� EXW ZLWK WKH FHQWUH RI WKH JURXS RU ZLWK WKH EHVW OLQH ZLWKLQ � PP RI 
WKH VSHFLILHG YDOXH ZKHQ PHDVXUHG ZLWK UHIHUHQFH WR WKH GDWXP� :LWKLQ D JURXS RU OLQH RI VXFK EROWV� HWF�� 
HDFK LQGLYLGXDO LWHP VKRXOG EH ZLWKLQ � PP RI WKH VSHFLILHG GLPHQVLRQ RU VSHFLILHG DOLJQPHQW LQ UHODWLRQ
WR WKH RWKHU LWHPV LQ WKH JURXS RU OLQH� ,W PD\ EH QHFHVVDU\ WR HQVXUH WKDW FDVW LQ FRQQHFWLQJ EROWV� HWF�� DUH
XVHG WR ORFDWH SUHFDVW FRPSRQHQWV ZLWK UHIHUHQFH WR VLWH JULG RU GDWXP OLQHV� DQG GUDZLQJV VKRXOG LQGLFDWH 
ZKDW LV UHTXLUHG� ,Q WKLV FDVH WKH HGJHV RI WKH FRPSRQHQW VKRXOG QRW EH XVHG IRU ORFDWLRQ SXUSRVHV� DQG WKH 
WROHUDQFH LQ WKH DGMDFHQW VWUXFWXUH PD\ QHHG WR EH JUHDWHU WKDQ ZRXOG QRUPDOO\ EH WKH FDVH�

7KH SRVLWLRQ RI EROW KROHV DQG RWKHU LQVHUWLRQV IRU WKH DWWDFKPHQW RI WLPEHU� FODGGLQJ DQG RWKHU 
QRQ�VWUXFWXUDO LWHPV VKRXOG QRW QRUPDOO\ EH UHTXLUHG WR EH FORVHU WR WKHLU WUXH SRVLWLRQ WKDQ WZLFH WKH DERYH 
GHYLDWLRQV� 

������� &RQWURO RI GLPHQVLRQDO DFFXUDF\

'HYLDWLRQV DULVH DW WKUHH VWDJHV RI FRQVWUXFWLRQ� GXULQJ LQLWLDO VHWWLQJ RXW� GXULQJ LQ�VLWX FRQVWUXFWLRQ DQG 
LQ WKH SURFHVV RI HUHFWLQJ DQG DVVHPEOLQJ SUHFDVW XQLWV� ,W LV LPSRUWDQW WKDW HIIHFWLYH FRQWURO PHDVXUHV DUH 
DGRSWHG WR HQVXUH WKDW GHYLDWLRQV DUH NHSW ZLWKLQ SHUPLVVLEOH OLPLWV� 5HIHUHQFH VKRXOG EH PDGH WR %6 ����
IRU GDWD RQ GHYLDWLRQV DULVLQJ GXULQJ FRQVWUXFWLRQ RSHUDWLRQV DQG IRU JXLGDQFH RQ WKH SULQFLSDO IDFWRUV 
DIIHFWLQJ WKH DFFXUDF\ RI LQ�VLWX FRQVWUXFWLRQ DQG WKH DFFXUDF\ RI WKH HUHFWLRQ RI SUHFDVW XQLWV� &ORVH
VXSHUYLVLRQ RI DOO DVSHFWV RI WKH HUHFWLRQ SURFHVV LV HVVHQWLDO WR HQVXUH WKDW FRPSRQHQWV DUH SRVLWLRQHG 
ZLWKLQ WKH SHUPLVVLEOH GHYLDWLRQV�

������� &KHFNLQJ RI GLPHQVLRQDO DFFXUDF\

:KHUH SHUPLVVLEOH GHYLDWLRQV KDYH EHHQ VSHFLILHG� WKH PHWKRG RI PHDVXUHPHQW� PDNLQJ DOORZDQFH IRU 
SHUPLWWHG YDULDWLRQV� VKRXOG EH DJUHHG LQ DGYDQFH RI PDQXIDFWXUH�

7KH HIIHFW RI WHPSHUDWXUH� VKULQNDJH DQG LPSRVHG ORDG VKRXOG EH WDNHQ LQWR DFFRXQW�

'LPHQVLRQV VKRXOG EH ZLWKLQ WKH SHUPLVVLEOH GHYLDWLRQV� DQG WKH SRVLWLRQV RI EDUV� WHQGRQV RU GXFWV VKRXOG 
EH FKHFNHG ZKHUH WKHVH DUH YLVLEOH �VHH ��� DQG �����

,Q WKH FDVH RI SUHFDVW XQLWV WKH FKHFNLQJ RI WZLVW� ERZ� VTXDUHQHVV DQG IODWQHVV PD\ HQWDLO UHPRYDO RI WKH 
XQLW IURP LWV VWDFNHG SRVLWLRQ WR D VSHFLDO PHDVXULQJ IUDPH�

([WHQVLYH FKHFNLQJ RI XQLWV LQ WKLV PDQQHU PD\ PDWHULDOO\ DIIHFW WKH FRVW� 7KH IUHTXHQF\ DQG VFRSH RI 
PHDVXUHPHQW FKHFNV VKRXOG WKHUHIRUH EH VWULFWO\ UHODWHG WR WKH SURGXFWLRQ PHWKRG� WKH OHYHO RI TXDOLW\ 
FRQWURO DW WKH SODFH RI FDVWLQJ DQG WKH IXQFWLRQ WKDW WKH XQLW KDV WR IXOILO�

:KHQ FKHFNLQJ WKH FDPEHU RU XSZDUG GHIOHFWLRQ GXH WR SUHVWUHVV� WKH SUHFDVW XQLW VKRXOG EH SODFHG RQ
SURSHU EHDULQJV DW IXOO VSDQ DQG D FHQWUDO UHIHUHQFH SRLQW VKRXOG EH SURYLGHG OHYHO ZLWK WKH EHDULQJV� 7KH 
DPRXQW RI XSZDUG GHIOHFWLRQ WR EH H[SHFWHG DW DQ\ VWDJH VKRXOG EH DVVHVVHG DV GHVFULEHG LQ �������� $ WKLQ 
ZLUH VWUHWFKHG DFURVV WKH EHDULQJV DQG WHQVLRQHG VXIILFLHQWO\ WR WDNH RXW WKH VDJ LV DQ DOWHUQDWLYH PHWKRG 
RI FKHFNLQJ� 8SZDUG GHIOHFWLRQ LV SUHIHUDEO\ PHDVXUHG RQ WKH XQGHUVLGH�
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����� &RQVWUXFWLRQ MRLQWV

7KH QXPEHU RI FRQVWUXFWLRQ MRLQWV VKRXOG EH NHSW WR WKH PLQLPXP QHFHVVDU\ IRU WKH H[HFXWLRQ RI WKH ZRUN� 
7KHLU ORFDWLRQ VKRXOG EH FDUHIXOO\ FRQVLGHUHG DQG DJUHHG EHIRUH FRQFUHWH LV SODFHG� 7KH\ VKRXOG QRUPDOO\ 
EH DW ULJKW DQJOHV WR WKH JHQHUDO GLUHFWLRQ RI WKH PHPEHU�

7KH FRQFUHWH DW WKH MRLQW VKRXOG EH ERQGHG ZLWK WKDW VXEVHTXHQWO\ SODFHG DJDLQVW LW� ZLWKRXW SURYLVLRQ IRU 
UHODWLYH PRYHPHQW EHWZHHQ WKH WZR� &RQFUHWH VKRXOG QRW EH DOORZHG WR UXQ WR D IHDWKHU�HGJH DQG YHUWLFDO
MRLQWV VKRXOG EH IRUPHG DJDLQVW D VWRS HQG� +LJK TXDOLW\ ZRUNPDQVKLS LV QHFHVVDU\ ZKHQ IRUPLQJ WKH MRLQWV 
WR LQVXUH WKDW WKH ORDG�EHDULQJ FDSDFLW\ RI WKH FRQFUHWH LQ WKH DUHD RI WKH MRLQW LV QRW LPSDLUHG�

7KH WRS VXUIDFH RI D OD\HU RI FRQFUHWH VKRXOG EH OHYHO DQG UHDVRQDEO\ IODW XQOHVV GHVLJQ FRQVLGHUDWLRQV PDNH
WKLV XQGHVLUDEOH� ,I D NLFNHU� L�H� D VWDUWHU VWXE� LV XVHG� LW VKRXOG EH DW OHDVW �� PP KLJK DQG FDUHIXOO\ 
FRQVWUXFWHG� ,W LV VRPHWLPHV QHFHVVDU\ IRU D NLFNHU WR EH FDVW ZLWK WKH SUHYLRXV FRQFUHWH�

,I LW LV QHFHVVDU\ IRU D MRLQW WR WUDQVIHU WHQVLOH RU VKHDU VWUHVVHV� WKH VXUIDFH RI WKH ILUVW SRXU VKRXOG EH 
URXJKHQHG WR LQFUHDVH WKH ERQG VWUHQJWK DQG WR SURYLGH DJJUHJDWH LQWHUORFN� :LWK KRUL]RQWDO MRLQWV� WKH 
MRLQWV VXUIDFH VKRXOG� LI SRVVLEOH� EH URXJKHQHG� ZLWKRXW GLVWXUELQJ WKH FRDUVH DJJUHJDWH SDUWLFOHV� E\
VSUD\LQJ WKH MRLQW VXUIDFH DSSUR[LPDWHO\ � K WR � K DIWHU WKH FRQFUHWH LV SODFHG ZLWK D ILQH VSUD\ RI ZDWHU 
DQG�RU EUXVKLQJ ZLWK D VWLII EUXVK� 9HUWLFDO MRLQWV FDQ EH WUHDWHG VLPLODUO\ LI WKH XVH RI D UHWDUGHU RQ WKH
VWRS HQG LV DXWKRUL]HG� WR HQDEOH WKH MRLQW VXUIDFH WR EH WUHDWHG DIWHU WKH VWRS HQG KDV EHHQ UHPRYHG�

$OWHUQDWLYHO\� PHVK RU H[SDQGHG PHWDO VWRS HQGV� QRW H[WHQGLQJ LQWR WKH FRYHU ]RQH� PD\ EH DSSURYHG WR
SURYLGH D URXJK IDFH WR WKH MRLQW ZKLFK FDQ� LQ VRPH FDVHV� EH VSUD\HG ZKLOVW WKH FRQFUHWH LV VWLOO JUHHQ�

,I LW LV QRW SRVVLEOH WR URXJKHQ WKH MRLQW VXUIDFH XQWLO WKH FRQFUHWH KDV KDUGHQHG� WKH ODUJH DJJUHJDWH 
SDUWLFOHV QHDU WKH VXUIDFH VKRXOG EH H[SRVHG E\ VDQG�EODVWLQJ RU E\ DSSO\LQJ D VFDOH KDPPHU RU RWKHU
PHFKDQLFDO GHYLFH� 3RZHUIXO KDPPHUV VKRXOG QRW EH XVHG DV WKH\ PD\ GDPDJH RU GLVORGJH DJJUHJDWH
SDUWLFOHV VR UHGXFLQJ� UDWKHU WKDQ LQFUHDVLQJ WKH FDSDFLW\ RI WKH MRLQW WR WUDQVIHU VWUHVVHV�

&DUH VKRXOG EH WDNHQ WKDW WKH MRLQW VXUIDFH LV FOHDQ LPPHGLDWHO\ EHIRUH WKH IUHVK FRQFUHWH LV SODFHG DJDLQVW 
LW� ,W PD\ QHHG WR EH VOLJKWO\ ZHWWHG SULRU WR WKH QHZ FRQFUHWH EHLQJ SODFHG� WR SUHYHQW H[FHVVLYH ORVV RI PL[
ZDWHU LQWR LW E\ DEVRUSWLRQ� 3DUWLFXODU FDUH VKRXOG EH WDNHQ LQ WKH SODFLQJ RI QHZ FRQFUHWH FORVH WR WKH MRLQW 
WR HQVXUH WKDW LW KDV DQ DGHTXDWH ILQHV FRQWHQW DQG LV IXOO\ FRPSDFWHG DQG GHQVH�

,W LV QRW QRUPDOO\ QHFHVVDU\ WR LQFRUSRUDWH ZDWHU VWRSV DW KRUL]RQWDO FRQVWUXFWLRQ MRLQWV� $ YHUWLFDO MRLQW LQ 
DQ\ HOHPHQW UHWDLQLQJ D OLTXLG RU PRLVW PDWHULDO VKRXOG EH WUHDWHG DV D PRYHPHQW MRLQW LI LW LV FRQVLGHUHG
WKDW LW PD\ RSHQ VXIILFLHQWO\ WR SHUPLW WKH SDVVDJH RI OLTXLG �VHH ��������

������ 0RYHPHQW MRLQWV

:KHQ IRUPLQJ PRYHPHQW MRLQWV� DQ\ MRLQW ILOOHU VKRXOG EH IL[HG ILUPO\ WR WKH ILUVW�SODFHG FRQFUHWH� ,I PRUH 
WKDQ RQH VWULS LV XVHG ZLWKLQ D MRLQW� LW LV HVVHQWLDO WR EXWW WKH HQGV WLJKWO\ RU WDSH WKHP WRJHWKHU WR SUHYHQW 
JURXW OHDNDJH UHVWULFWLQJ WKH FORVXUH RI WKH MRLQW�

,W LV HVVHQWLDO WKDW WKH FRQFUHWH RQ ERWK VLGHV RI WKH MRLQW� ZKHQ SODFHG� LV WKRURXJKO\ FRPSDFWHG WR IRUP D
GHQVH XQLIRUP PDVV� :KHUH VWRS HQGV FRPSULVH PRUH WKDQ RQH HOHPHQW� SDUWLFXODU FDUH LV QHFHVVDU\ WR
HQVXUH WKDW MRLQWV EHWZHHQ HOHPHQWV DUH VXIILFLHQWO\ WLJKW WR DOORZ QR JURXW ORVV WKURXJK WKHP GXULQJ
FRPSDFWLRQ RI WKH FRQFUHWH� $OWHUQDWLYHO\� FRQWUDFWLRQ MRLQWV PD\ EH LQWURGXFHG E\ WKH XVH RI FUDFN LQGXFHUV�

:KHUH IOH[LEOH ZDWHU VWRSV DUH XVHG� WKH\ VKRXOG EH IL[HG VR DV WR HQVXUH WKDW WKH\ DUH QRW GLVSODFHG IURP 
WKHLU LQWHQGHG SRVLWLRQ GXULQJ FRPSDFWLRQ RI WKH FRQFUHWH DQG WKDW WKH FRQFUHWH VXUURXQGLQJ WKHP LV IXOO\ 
FRPSDFWHG� 7KH GHVLJQ RI WKH ZDWHU VWRS VKRXOG EH SUDFWLFDO DQG WDNH DFFRXQW RI WKH SUREOHPV RIWHQ 
DVVRFLDWHG ZLWK LQWHJUDO ZDWHU VWRS FRQVWUXFWLRQ LQ GLIILFXOW SODFLQJ FRQGLWLRQV�

:DWHU VWRSV ODLG KRUL]RQWDOO\ DQG ORFDWHG ZLWKLQ WKH FRQFUHWH PDVV VKRXOG EH DYRLGHG VLQFH WKH\ DWWUDFW WKH 
JUHDWHVW ULVN RI ORFDO KRQH\FRPELQJ�
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������ +DQGOLQJ DQG HUHFWLRQ RI SUHFDVW FRQFUHWH XQLWV

3UHFDVW FRQFUHWH XQLWV VKRXOG EH PDQXIDFWXUHG� KDQGOHG DQG DVVHPEOHG E\ PHWKRGV WKDW DUH VDIH DQG \LHOG
D FRPSOHWHG VWUXFWXUH ZKLFK LV VDWLVIDFWRU\ LQ UHODWLRQ WR LWV VWDELOLW\� SHUIRUPDQFH� GXUDELOLW\ DQG
DSSHDUDQFH� 7KH UHFRPPHQGDWLRQV LQ %6 ���� VKRXOG EH IROORZHG DQG� LQ DGGLWLRQ� WKH IROORZLQJ LWHPV 
VKRXOG EH VSHFLILHG RU DJUHHG�

D� PLQLPXP DJHV RI KDQGOLQJ DQG WUDQVSRUWLQJ�

E� WKH SRVLWLRQ DQG GHVLJQ RI OLIWLQJ SRLQWV�

F� WKH PHWKRG RI OLIWLQJ�

G� WKH W\SH RI OLIWLQJ HTXLSPHQW�

H� PHWKRG RI VXSSRUWLQJ DQG VWDFNLQJ� ERWK ZKLOH EHLQJ VWRUHG DQG WUDQVSRUWHG�

I� PHWKRG RI DVVHPEO\ DQG HUHFWLRQ�

J� WKH DFFXUDF\ RI DVVHPEO\ DQG HUHFWLRQ� JXLGDQFH LV JLYHQ LQ 7DEOH � RI %6 ����������

K� PHWKRG RI SURYLGLQJ WHPSRUDU\ VXSSRUW�

L� PHWKRG RI SURYLGLQJ ILQDO VWUXFWXUDO FRQQHFWLRQV�

M� FRPSRVLWLRQ RI FRQFUHWH RU PRUWDU XVHG WR ILOO MRLQWV�

N� PHWKRG RI SURWHFWLQJ WKH XQLWV IURP GDPDJH DW DOO WLPHV�

&KHFNV VKRXOG EH PDGH WR HQVXUH WKDW�

�� WKH XQLWV EHDU DGHTXDWH LGHQWLW\� ORFDWLRQ DQG RULHQWDWLRQ PDUNV�

�� XQLWV DUH QRW GDPDJHG E\ IUHH]LQJ�

�� WHPSRUDU\ VXSSRUWV RU FRQQHFWLRQV WR QHZO\ SRVLWLRQHG XQLWV DUH SURYLGHG DV VRRQ DV SUDFWLFDEOH�
WKHVH EHLQJ FRPSOHWHG EHIRUH WKH OLIWLQJ HTXLSPHQW LV UHPRYHG�

�� ILQDO VWUXFWXUDO FRQQHFWLRQV DUH FRPSOHWHG DV VRRQ DV SUDFWLFDEOH�

�� FRQWDFW VXUIDFHV LQWHQGHG WR EH ERQGHG ZLWK LQ�VLWX FRQFUHWH KDYH EHHQ SURSHUO\ SUHSDUHG�

�� UHLQIRUFHPHQW LV DFFXUDWHO\ ORFDWHG� SDUWLFXODUO\ LQ WKH HQGV RI PHPEHUV�

�� VWUXFWXUDO VWHHO VHFWLRQV LQ HQGV RI PHPEHUV DQG DGGLWLRQDO UHLQIRUFHPHQW QHHGHG WR FRPSOHWH WKH 
FRQQHFWLRQ� DUH DFFXUDWHO\ ORFDWHG�

�� MRLQWV DUH SURSHUO\ SDFNHG� SDUWLFXODU DWWHQWLRQ EHLQJ JLYHQ WR MRLQWV SDFNHG ZLWK FRQFUHWH RU PRUWDU� 
HVSHFLDOO\ LI WKHVH DUH KRUL]RQWDO ORDGHG�EHDULQJ MRLQWV�

�� DOO OHYHOOLQJ GHYLFHV� VXFK DV QXWV DQG ZHGJHV� ZKLFK KDYH QR ORDG�EHDULQJ IXQFWLRQ LQ WKH ILQLVKHG
VWUXFWXUH VKRXOG EH VODFNHQHG� UHOHDVHG RU UHPRYHG DV QHFHVVDU\�

7DEOH ��� ¦ 0LQLPXP SHULRG EHIRUH VWULNLQJ IRUPZRUN 

�FRQFUHWH PDGH ZLWK 3RUWODQG FHPHQW &(0 , ���� WR %6 (1 ���������� RU VXOIDWH�UHVLVWLQJ 
3RUWODQG FHPHQW ���� WR %6 ����������

7\SH RI IRUPZRUN 0LQLPXP SHULRG EHIRUH VWULNLQJ

6XUIDFH WHPSHUDWXUH RI FRQFUHWH

�� �& DQG DERYH W �& �DQ\ WHPSHUDWXUH
EHWZHHQ � �& DQG �� �&�

9HUWLFDO IRUPZRUN WR FROXPQV� ZDOOV DQG ODUJH EHDPV �� K

6RIILW IRUPZRUN WR VODEV � GD\V

6RIILW IRUPZRUN WR EHDPV DQG SURSV WR VODEV �� GD\V

3URSV WR EHDPV �� GD\V

127( 7KLV WDEOH FDQ EH DSSOLHG WR &(0 , DQG 653& RI KLJKHU FHPHQW VWUHQJWK FODVVHV�

���
W ���
���������������K

���
W ���
���������������GD\V

���
W ���
���������������GD\V

���
W ���
���������������GD\V
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6HFWLRQ �� 6SHFLILFDWLRQ DQG ZRUNPDQVKLS� 
UHLQIRUFHPHQW �

��� *HQHUDO
5HLQIRUFHPHQW VKRXOG FRQIRUP WR %6 ����� %6 ���� RU %6 ����� 'LIIHUHQW W\SHV RI UHLQIRUFHPHQW PD\ EH
XVHG LQ WKH VDPH VWUXFWXUDO PHPEHU�

��� &XWWLQJ DQG EHQGLQJ
,W LV HVVHQWLDO WKDW UHLQIRUFHPHQW �SDUWLFXODUO\ JUDGH ���� VKRXOG QRW EH VXEMHFWHG WR PHFKDQLFDO GDPDJH RU
VKRFN ORDGLQJ SULRU WR HPEHGPHQW�
5HLQIRUFHPHQW VKRXOG EH FXW DQG�RU EHQW LQ DFFRUGDQFH ZLWK %6 �����
%HQGV LQ UHLQIRUFHPHQW VKRXOG KDYH D VXEVWDQWLDOO\ FRQVWDQW FXUYDWXUH� :KHUH WKH WHPSHUDWXUH RI WKH VWHHO 
LV EHORZ � �&� VSHFLDO SUHFDXWLRQV PD\ EH QHFHVVDU\ VXFK DV UHGXFLQJ WKH VSHHG RI EHQGLQJ RU� ZLWK WKH 
HQJLQHHUªV DSSURYDO� LQFUHDVLQJ WKH UDGLXV RI EHQGLQJ� ,I QHFHVVDU\� UHLQIRUFHPHQW PD\ EH ZDUPHG WR D
WHPSHUDWXUH QRW H[FHHGLQJ ��� �&�
:KHUH QHFHVVDU\ WR EHQG UHLQIRUFHPHQW SURMHFWLQJ IURP FRQFUHWH� FDUH VKRXOG EH WDNHQ WR HQVXUH WKDW WKH 
UDGLXV RI EHQG LV QRW OHVV WKDQ WKDW VSHFLILHG LQ %6 �����
:KHUH LW LV QHFHVVDU\ WR UHVKDSH VWHHO SUHYLRXVO\ EHQW� WKLV VKRXOG RQO\ EH GRQH ZLWK WKH HQJLQHHUªV
DSSURYDO DQG HDFK EDU VKRXOG EH LQVSHFWHG IRU VLJQV RI IUDFWXUH�
,W LV SHUPLVVLEOH WR EHQG JUDGH ��� UHLQIRUFHPHQW SURMHFWLQJ IURP FRQFUHWH SURYLGHG WKDW FDUH LV WDNHQ WR 
HQVXUH WKDW WKH UDGLXV RI EHQG LV QRW OHVV WKDQ WKDW VSHFLILHG LQ %6 ����� *UDGH ��� EDUV VKRXOG QRW EH EHQW� 
UHEHQW RU VWUDLJKWHQHG ZLWKRXW WKH HQJLQHHUªV DSSURYDO�

��� )L[LQJ
5RXJK KDQGOLQJ� VKRFN ORDGLQJ �SULRU WR HPEHGPHQW� DQG WKH GURSSLQJ RI UHLQIRUFHPHQW IURP D KHLJKW 
VKRXOG EH DYRLGHG� 5HLQIRUFHPHQW VKRXOG EH VHFXUHG DJDLQVW GLVSODFHPHQW RXWVLGH WKH VSHFLILHG OLPLWV� 
8QOHVV VSHFLILHG RWKHUZLVH�

D� WKH DFWXDO FRQFUHWH FRYHU VKRXOG EH QRW OHVV WKDQ WKH UHTXLUHG QRPLQDO FRYHU PLQXV � PP�
E� ZKHUH UHLQIRUFHPHQW LV ORFDWHG LQ UHODWLRQ WR RQO\ RQH IDFH RI D PHPEHU� H�J� D VWUDLJKW EDU LQ D VODE� 
WKH DFWXDO FRQFUHWH FRYHU VKRXOG EH QRW PRUH WKDW WKH UHTXLUHG QRPLQDO FRYHU SOXV� 

�� � PP RQ EDUV XS WR DQG LQFOXGLQJ �� PP VL]H�
�� �� PP RQ EDUV RYHU �� PP XS WR DQG LQFOXGLQJ �� PP VL]H�
�� �� PP RQ EDUV RYHU �� PP VL]H�

1RPLQDO FRYHU VKRXOG EH VSHFLILHG WR DOO VWHHO UHLQIRUFHPHQW LQFOXGLQJ OLQNV� 6SDFHUV EHWZHHQ WKH OLQNV �RU 
WKH EDUV ZKHUH QR OLQNV H[LVW� DQG WKH IRUPZRUN VKRXOG EH RI WKH VDPH QRPLQDO VL]H DV WKH QRPLQDO FRYHU�
6SDFHUV� FKDLUV DQG RWKHU VXSSRUWV GHWDLOHG RQ GUDZLQJV� WRJHWKHU ZLWK VXFK RWKHU VXSSRUWV DV PD\ EH 
QHFHVVDU\� VKRXOG EH XVHG WR PDLQWDLQ WKH VSHFLILHG QRPLQDO FRYHU WR WKH VWHHO UHLQIRUFHPHQW� 6SDFHUV DQG
FKDLUV VKRXOG EH SODFHG LQ DFFRUGDQFH ZLWK WKH UHTXLUHPHQWV RI %6 �������
6SDFHUV DQG�RU FKDLUV VKRXOG FRQIRUP WR %6 �������
&RQFUHWH VSDFHU EORFNV PDGH RQ WKH FRQVWUXFWLRQ VLWH VKRXOG QRW EH XVHG�
1RQ�VWUXFWXUDO FRQQHFWLRQV IRU WKH SRVLWLRQLQJ RI UHLQIRUFHPHQW VKRXOG EH PDGH ZLWK VWHHO ZLUH� W\LQJ 
GHYLFHV� RU E\ ZHOGLQJ �VHH ����� &DUH VKRXOG EH WDNHQ WR HQVXUH WKDW SURMHFWLQJ HQGV RI WLHV RU FOLSV GR QRW 
HQFURDFK LQWR WKH FRQFUHWH FRYHU�
7KH SRVLWLRQ RI UHLQIRUFHPHQW VKRXOG EH FKHFNHG EHIRUH DQG GXULQJ FRQFUHWLQJ� SDUWLFXODU DWWHQWLRQ EHLQJ 
GLUHFWHG WR HQVXULQJ WKDW WKH QRPLQDO FRYHU LV PDLQWDLQHG ZLWKLQ WKH OLPLWV JLYHQ� HVSHFLDOO\ LQ WKH FDVH RI 
FDQWLOHYHU VHFWLRQV� 7KH LPSRUWDQFH RI FRYHU LQ UHODWLRQ WR GXUDELOLW\ MXVWLILHV WKH UHJXODU XVH RI D
FRYHUPHWHU WR FKHFN WKH SRVLWLRQ RI WKH UHLQIRUFHPHQW LQ WKH KDUGHQHG FRQFUHWH�

��� 6XUIDFH FRQGLWLRQ
5HLQIRUFHPHQW VKRXOG QRW EH VXUURXQGHG E\ FRQFUHWH XQOHVV LW LV IUHH IURP PXG� RLO� SDLQW� UHWDUGHUV� ORRVH 
UXVW� ORRVH PLOO VFDOH� VQRZ� LFH� JUHDVH RU DQ\ RWKHU VXEVWDQFH ZKLFK FDQ EH VKRZQ WR DGYHUVHO\ DIIHFW WKH
VWHHO RU FRQFUHWH FKHPLFDOO\� RU UHGXFH WKH ERQG� 1RUPDO KDQGOLQJ SULRU WR HPEHGPHQW LQ WKH FRQFUHWH LV 
XVXDOO\ VXIILFLHQW IRU WKH UHPRYDO RI ORRVH UXVW DQG VFDOH IURP UHLQIRUFHPHQW�
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��� /DSV DQG MRLQWV
/DSV DQG MRLQWV VKRXOG EH PDGH RQO\ E\ WKH PHWKRGV VSHFLILHG LQ WKH FRQWUDFW RU GHVLJQ VSHFLILFDWLRQV DQG 
DW WKH SRVLWLRQV VKRZQ RQ WKH GUDZLQJV RU DV DJUHHG E\ WKH HQJLQHHU�

��� :HOGLQJ

����� *HQHUDO

:HOGLQJ RQ VLWH VKRXOG EH DYRLGHG LI SRVVLEOH� EXW ZKHUH VXLWDEOH VDIHJXDUGV DQG WHFKQLTXHV DUH HPSOR\HG 
DQG SURYLGHG WKDW WKH W\SHV RI VWHHO �LQFOXGLQJ §ZHOGDEOH¨ DQG §UHDGLO\ ZHOGDEOH¨ UHLQIRUFHPHQW DV GHILQHG 
LQ %6 ����� KDYH WKH UHTXLUHG ZHOGLQJ SURSHUWLHV� LW PD\ EH XQGHUWDNHQ� *HQHUDOO\� KRZHYHU� DOO ZHOGLQJ
VKRXOG EH FDUULHG RXW XQGHU FRQWUROOHG FRQGLWLRQV LQ D IDFWRU\ RU ZRUNVKRS� 7KH FRPSHWHQFH RI WKH RSHUDWRUV 
VKRXOG EH GHPRQVWUDWHG SULRU WR� DQG SHULRGLFDOO\ GXULQJ� ZHOGLQJ RSHUDWLRQV� $OO ZHOGLQJ VKRXOG EH FDUULHG
RXW LQ DFFRUGDQFH ZLWK WKH UHOHYDQW %ULWLVK 6WDQGDUG DQG WKH UHFRPPHQGDWLRQV RI WKH UHLQIRUFHPHQW 
PDQXIDFWXUHU�

����� 8VH RI ZHOGLQJ

:HOGLQJ PD\ EH XVHG IRU WKH IROORZLQJ SXUSRVHV�

D� )L[LQJ LQ SRVLWLRQ� IRU H[DPSOH� E\ ZHOGLQJ EHWZHHQ FURVVLQJ RU ODSSLQJ UHLQIRUFHPHQW� RU EHWZHHQ EDUV 
DQG RWKHU VWHHO PHPEHUV� 0HWDO�DUF ZHOGLQJ RU HOHFWULF UHVLVWDQFH ZHOGLQJ PD\ EH XVHG RQ VXLWDEOH VWHHOV�

E� 6WUXFWXUDO ZHOGV LQYROYLQJ WUDQVIHU RI ORDG EHWZHHQ UHLQIRUFHPHQW RU EHWZHHQ EDUV DQG RWKHU VWHHO 
PHPEHUV� %XWW ZHOGV PD\ EH FDUULHG RXW E\ IODVK EXWW ZHOGLQJ RU PHWDO�DUF ZHOGLQJ� )RU ODSSHG MRLQWV� 
PHWDO�DUF ZHOGLQJ RU HOHFWULF UHVLVWDQFH ZHOGLQJ PD\ EH XVHG�

����� 7\SHV RI ZHOGLQJ

������� 0HWDO�DUF ZHOGLQJ

0HWDO�DUF ZHOGLQJ RI UHLQIRUFHPHQW FRQIRUPLQJ WR %6 ���� VKRXOG EH FDUULHG RXW LQ DFFRUGDQFH ZLWK 
%6 (1 ������ DQG %6 (1 ������ DQG WKH UHFRPPHQGDWLRQV RI WKH UHLQIRUFHPHQW PDQXIDFWXUHU�

������� )ODVK EXWW ZHOGLQJ

)ODVK EXWW ZHOGLQJ VKRXOG EH FDUULHG RXW ZLWK WKH FRUUHFW FRPELQDWLRQ RI IODVKLQJ� KHDWLQJ� XSVHWWLQJ DQG
DQQHDOLQJ� DQG RQO\ WKRVH PDFKLQHV WKDW DXWRPDWLFDOO\ FRQWURO WKLV F\FOH RI RSHUDWLRQV VKRXOG EH XVHG�

������� (OHFWULF UHVLVWDQFH ZHOGLQJ

(OHFWULF UHVLVWDQFH ZHOGLQJ VKRXOG EH FDUULHG RXW E\ PHWKRGV WKDW HQVXUH WKH FRUUHFW SUHSDUDWLRQ RI WKH EDUV 
WR EH ZHOGHG DQG XVLQJ ZHOGLQJ PDFKLQHV WKDW KDYH DGHTXDWH FRQWURO RI WKH ZHOGLQJ SDUDPHWHUV�

������� 2WKHU PHWKRGV

2WKHU PHWKRGV RI ZHOGLQJ PD\ EH XVHG VXEMHFW WR WKH DSSURYDO RI WKH FOLHQW DQG UHLQIRUFHPHQW 
PDQXIDFWXUHU�

����� /RFDWLRQ RI ZHOGHG MRLQWV

6WUXFWXUDO ZHOGV >VHH ����� E�@ VKRXOG QRW RFFXU DW EHQGV LQ UHLQIRUFHPHQW� 8QOHVV RWKHUZLVH DJUHHG E\ WKH 
HQJLQHHU� MRLQWV LQ SDUDOOHO EDUV RI WKH SULQFLSDO WHQVLRQ UHLQIRUFHPHQW VKRXOG EH VWDJJHUHG LQ WKH 
ORQJLWXGLQDO GLUHFWLRQ� )RU MRLQWV WR EH FRQVLGHUHG DV VWDJJHUHG� WKH GLVWDQFH EHWZHHQ WKHP VKRXOG EH QRW 
OHVV WKDQ WKH HQG DQFKRUDJH OHQJWK IRU WKH EDU�

����� 6WUHQJWK RI VWUXFWXUDO ZHOGHG MRLQWV

7KH VWUHQJWK RI DOO VWUXFWXUDO ZHOGHG MRLQWV VKRXOG EH DVVHVVHG IROORZLQJ WHVWV RQ WULDO MRLQWV �VHH �����������

����� :HOGHG ODSSHG MRLQWV

7KH OHQJWK RI UXQ GHSRVLWHG LQ D VLQJOH SDVV VKRXOG QRW QRUPDOO\ H[FHHG ILYH WLPHV WKH VL]H RI WKH EDU� ,I D 
ORQJHU OHQJWK RI ZHOG LV UHTXLUHG� LW VKRXOG EH GLYLGHG LQWR VHFWLRQV DQG WKH VSDFH EHWZHHQ UXQV PDGH QRW 
OHVV WKDQ ILYH WLPHV WKH VL]H RI WKH EDU�
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6HFWLRQ �� 6SHFLILFDWLRQ DQG ZRUNPDQVKLS� 
SUHVWUHVVLQJ WHQGRQV
��� *HQHUDO
3UHVWUHVVLQJ WHQGRQV VKRXOG FRQIRUP WR %6 ���� DQG %6 �����

��� +DQGOLQJ DQG VWRUDJH
&DUH VKRXOG EH WDNHQ WR DYRLG PHFKDQLFDOO\ GDPDJLQJ� ZRUN�KDUGHQLQJ RU KHDWLQJ SUHVWUHVVLQJ WHQGRQV 
ZKLOH KDQGOLQJ� $OO SUHVWUHVVLQJ WHQGRQV VKRXOG EH VWRUHG FOHDU RI WKH JURXQG DQG SURWHFWHG IURP WKH 
ZHDWKHU� IURP VSODVKHV IURP DQ\ RWKHU PDWHULDOV DQG IURP VSODVKHV IURP WKH FXWWLQJ RSHUDWLRQ RI DQ
R[\�DFHW\OHQH WRUFK� RU DUF�ZHOGLQJ SURFHVVHV LQ WKH YLFLQLW\�

,Q QR FLUFXPVWDQFHV PD\ SUHVWUHVVLQJ WHQGRQV DIWHU PDQXIDFWXUH EH VXEMHFWHG WR DQ\ ZHOGLQJ RSHUDWLRQ RU
RQ�VLWH KHDW WUHDWPHQW RU PHWDOOLF FRDWLQJ VXFK DV JDOYDQL]LQJ� 7KLV GRHV QRW SUHFOXGH FXWWLQJ DV JLYHQ
LQ ����

3URWHFWLYH ZUDSSLQJV IRU WHQGRQV VKRXOG EH FKHPLFDOO\ QHXWUDO DQG VXLWDEOH SURWHFWLRQ VKRXOG EH SURYLGHG
IRU WKH WKUHDGHG HQGV RI EDUV�

:KHQ SUHVWUHVVLQJ WHQGRQV KDYH EHHQ VWRUHG RQ VLWH IRU D SURORQJHG SHULRG� WKH HQJLQHHU VKRXOG HQVXUH E\
WHVWV WKDW WKH TXDOLW\ RI WKH SUHVWUHVVLQJ WHQGRQV KDV QRW EHHQ VLJQLILFDQWO\ LPSDLUHG E\ HLWKHU FRUURVLRQ� 
VWUHVV FRUURVLRQ� ORVV RI FURVV�VHFWLRQDO DUHD RU FKDQJHV LQ DQ\ RWKHU PHFKDQLFDO FKDUDFWHULVWLFV�

��� 6XUIDFH FRQGLWLRQ
$OO SUHVWUHVVLQJ WHQGRQV DQG LQWHUQDO DQG H[WHUQDO VXUIDFHV RI VKHDWKV RU GXFWV VKRXOG EH IUHH IURP ORRVH 
UXVW� RLO� SDLQW� VRDS RU RWKHU OXEULFDQWV� RU RWKHU KDUPIXO PDWWHU DW WKH WLPH RI LQFRUSRUDWLRQ LQ WKH 
VWUXFWXUDO PHPEHU� 8QGHU FHUWDLQ FLUFXPVWDQFHV RLOHG RU JUHDVHG WHQGRQV PD\ EH XVHG E\ DJUHHPHQW 
EHWZHHQ WKH SDUWLHV LQYROYHG� $ ILOP RI UXVW LV QRW QHFHVVDULO\ KDUPIXO DQG PD\ LPSURYH WKH ERQG� ,W ZLOO� 
KRZHYHU� DOVR LQFUHDVH WKH ORVV GXH WR IULFWLRQ�

&OHDQLQJ WKH WHQGRQV PD\ EH FDUULHG RXW E\ ZLUH EUXVKLQJ� 6ROYHQW VROXWLRQV VKRXOG QRW EH XVHG IRU 
FOHDQLQJ ZLWKRXW DSSURSULDWH DSSURYDO�

��� 6WUDLJKWQHVV

����� :LUH

/RZ UHOD[DWLRQ DQG QRUPDO UHOD[DWLRQ ZLUH VKRXOG EH LQ VXIILFLHQWO\ ODUJH GLDPHWHU FRLOV WR HQVXUH WKDW WKH 
ZLUH SD\V RII VWUDLJKW�

����� 6WUDQG

3UHVWUHVVLQJ VWUDQG� KRZHYHU PDQXIDFWXUHG� VKRXOG EH LQ VXIILFLHQWO\ ODUJH GLDPHWHU FRLOV WR HQVXUH WKDW 
WKH VWUDQG SD\V RII UHDVRQDEO\ VWUDLJKW�

����� %DUV

3UHVWUHVVLQJ EDUV DV GHOLYHUHG VKRXOG EH VWUDLJKW� $Q\ VPDOO DGMXVWPHQWV IRU VWUDLJKWQHVV� QHFHVVDU\ RQ 
VLWH� VKRXOG EH PDGH E\ KDQG XQGHU WKH VXSHUYLVLRQ RI WKH HQJLQHHU� %DUV EHQW LQ WKH WKUHDGHG SRUWLRQ
VKRXOG EH UHMHFWHG� $Q\ VWUDLJKWHQLQJ RI EDUV VKRXOG EH FDUULHG RXW FROG EXW DW D WHPSHUDWXUH QRW OHVV 
WKDQ � �&� $Q\ QHFHVVDU\ KHDWLQJ VKRXOG EH E\ PHDQV RI VWHDP RU KRW ZDWHU�

��� &XWWLQJ
$OO FXWWLQJ WR OHQJWK DQG WULPPLQJ RI HQGV VKRXOG EH E\ HLWKHU�

D� KLJK�VSHHG DEUDVLYH FXWWLQJ ZKHHO� IULFWLRQ VDZ RU DQ\ RWKHU PHFKDQLFDO PHWKRG DSSURYHG E\ WKH
HQJLQHHU� RU

E� R[\�DFHW\OHQH FXWWLQJ IODPH� XVLQJ H[FHVV R[\JHQ WR HQVXUH D FXWWLQJ UDWKHU WKDQ D PHOWLQJ DFWLRQ�

&DUH VKRXOG EH WDNHQ WKDW QHLWKHU WKH IODPH QRU VSODVKHV FRPH LQWR FRQWDFW ZLWK HLWKHU WKH DQFKRUDJH RU 
RWKHU WHQGRQV�

,Q SRVW�WHQVLRQLQJ V\VWHPV� WKH FXWWLQJ DFWLRQ DV LQ D� DQG E� VKRXOG EH QRW OHVV WKDQ RQH GLDPHWHU IURP WKH 
DQFKRU� DQG WKH KHDWLQJ HIIHFW RQ WKH WHQGRQ VKRXOG EH NHSW WR D PLQLPXP �WKH WHPSHUDWXUH RI WKH WHQGRQ 
DGMDFHQW WR WKH DQFKRU VKRXOG EH QRW JUHDWHU WKDQ ��� �&��

© BSI 2007



%6 �����������

���

6HFWLRQ �

��� 3RVLWLRQLQJ RI WHQGRQV DQG VKHDWKV
7KH WHQGRQV DQG VKHDWKV VKRXOG EH DFFXUDWHO\ ORFDWHG DQG PDLQWDLQHG LQ SRVLWLRQ ERWK YHUWLFDOO\ DQG 
KRUL]RQWDOO\ DV VKRZQ RQ WKH GUDZLQJV� 8QOHVV RWKHUZLVH VKRZQ RQ WKH GUDZLQJV� WKH SHUPLWWHG GHYLDWLRQ
LQ WKH ORFDWLRQ RI WKH WHQGRQ� VKHDWK RU GXFW IRUPHU VKRXOG EH � PP�

7KH PHWKRG RI VXSSRUWLQJ DQG IL[LQJ WKH WHQGRQV �RU WKH VKHDWKV RU GXFW IRUPHUV� LQ SRVLWLRQ VKRXOG EH VXFK 
WKDW WKH\ ZLOO QRW EH GLVSODFHG E\ KHDY\ RU SURORQJHG YLEUDWLRQ� E\ SUHVVXUH RI WKH ZHW FRQFUHWH� E\ ZRUNPHQ 
RU E\ FRQVWUXFWLRQ WUDIILF� 7KH PHDQV RI ORFDWLQJ SUHVWUHVVLQJ WHQGRQV VKRXOG QRW XQQHFHVVDULO\ LQFUHDVH WKH 
IULFWLRQ ZKHQ WKH\ DUH EHLQJ WHQVLRQHG�

6KHDWKV DQG H[WUDFWDEOH FRUHV VKRXOG UHWDLQ WKHLU FRUUHFW VHFWLRQ DQG SURILOH DQG VKRXOG EH KDQGOHG 
FDUHIXOO\ WR DYRLG GDPDJH� ([WUDFWDEOH FRUHV VKRXOG EH FRDWHG ZLWK UHOHDVH DJHQW RQO\ ZLWK WKH DSSURYDO RI
WKH HQJLQHHU DQG VKRXOG QRW EH H[WUDFWHG XQWLO WKH FRQFUHWH KDV KDUGHQHG VXIILFLHQWO\ WR SUHYHQW LW EHLQJ
GDPDJHG� -RLQWV LQ VKHDWKV VKRXOG EH VHFXUHO\ WDSHG WR SUHYHQW SHQHWUDWLRQ RI WKH GXFW E\ FRQFUHWH RU 
ODLWDQFH� DQG HQGV RI GXFWV VKRXOG EH VHDOHG DQG SURWHFWHG DIWHU WKH VWUHVVLQJ DQG JURXWLQJ RSHUDWLRQV�
-RLQWV LQ DGMDFHQW VKHDWKV VKRXOG EH VSDFHG DW OHDVW ��� PP DSDUW� 'DPDJH FDQ RFFXU GXULQJ WKH 
FRQFUHWLQJ RSHUDWLRQ� DQG LI WKH WHQGRQ LV WR EH LQVHUWHG ODWHU� WKH GXFW VKRXOG EH GROOLHG GXULQJ WKH
FRQFUHWLQJ SURFHVV WR HQVXUH D FOHDU SDVVDJH IRU WKH WHQGRQ� ,QIODWDEOH UXEEHU GXFWV DUH QRW VXLWDEOH IRU WKLV
SXUSRVH�

��� 7HQVLRQLQJ WKH WHQGRQV

����� *HQHUDO

7HQGRQV PD\ EH VWUHVVHG HLWKHU E\ SUH�WHQVLRQLQJ RU E\ SRVW�WHQVLRQLQJ� DFFRUGLQJ WR WKH SDUWLFXODU QHHGV 
RI WKH IRUP RI FRQVWUXFWLRQ� ,Q HDFK V\VWHP� GLIIHUHQW SURFHGXUHV DQG W\SHV RI HTXLSPHQW DUH XVHG DQG WKHVH 
JRYHUQ WKH PHWKRG RI WHQVLRQLQJ� WKH IRUP RI DQFKRUDJH DQG� LQ SRVW�WHQVLRQLQJ� WKH SURWHFWLRQ RI WKH
WHQGRQV�

$OO ZLUHV RU VWUDQGV VWUHVVHG LQ RQH RSHUDWLRQ VKRXOG EH WDNHQ� ZKHUH SRVVLEOH� IURP WKH VDPH SDUFHO� (DFK
FDEOH VKRXOG EH WDJJHG ZLWK LWV QXPEHU DQG WKH FRLO QXPEHU RU QXPEHUV RI WKH VWHHO XVHG� &DEOHV VKRXOG 
QRW EH NLQNHG RU WZLVWHG� DQG LQGLYLGXDO ZLUHV DQG VWUDQGV VKRXOG EH UHDGLO\ LGHQWLILDEOH DW HDFK HQG RI WKH
PHPEHU� 1R VWUDQG WKDW KDV EHFRPH XQUDYHOOHG VKRXOG EH XVHG�

����� 6DIHW\ SUHFDXWLRQV

$ WHQGRQ ZKHQ WHQVLRQHG FRQWDLQV D FRQVLGHUDEOH DPRXQW RI VWRUHG HQHUJ\� ZKLFK� LQ WKH HYHQW RI DQ\
IDLOXUH� DQFKRUDJH RU MDFN� PD\ EH UHOHDVHG YLROHQWO\� $OO SRVVLEOH SUHFDXWLRQV VKRXOG EH WDNHQ GXULQJ DQG
DIWHU WHQVLRQLQJ WR VDIHJXDUG SHUVRQV IURP LQMXU\ DQG HTXLSPHQW IURP GDPDJH ZKLFK PD\ EH FDXVHG E\ WKH 
VXGGHQ UHOHDVH RI WKLV HQHUJ\�

����� 7HQVLRQLQJ DSSDUDWXV

+\GUDXOLF MDFNV DUH WKH QRUPDO PHDQV IRU WHQVLRQLQJ WHQGRQV� DOWKRXJK ZHLJKWV RU OHYHUV PD\ VRPHWLPHV 
EH XVHG� 7KH WHQVLRQLQJ DSSDUDWXV VKRXOG EH LQ DFFRUGDQFH ZLWK WKH IROORZLQJ�

D� 7KH PHDQV RI DWWDFKPHQW RI WKH WHQGRQ WR WKH MDFN RU WHQVLRQLQJ GHYLFH VKRXOG EH VDIH DQG VHFXUH�

E� :KHUH WZR RU PRUH ZLUHV RU VWUDQGV DUH VWUHVVHG VLPXOWDQHRXVO\� FDUH VKRXOG EH WDNHQ WKDW WKH\ DUH 
RI DSSUR[LPDWHO\ HTXDO OHQJWK EHWZHHQ DQFKRUDJH SRLQWV DW WKH GDWXP RI ORDG DQG H[WHQVLRQ 
PHDVXUHPHQW�

F� 7KH WHQVLRQLQJ DSSDUDWXV VKRXOG EH VXFK WKDW D FRQWUROOHG WRWDO IRUFH LV LPSRVHG JUDGXDOO\ DQG QR 
GDQJHURXV VHFRQGDU\ VWUHVVHV DUH LQGXFHG LQ WKH WHQGRQV� DQFKRUDJH RU FRQFUHWH�

G� 7KH IRUFH LQ WKH WHQGRQV GXULQJ WHQVLRQLQJ VKRXOG EH PHDVXUHG E\ GLUHFW�UHDGLQJ ORDG FHOOV RU REWDLQHG
LQGLUHFWO\ IURP JDXJHV ILWWHG LQ WKH K\GUDXOLF V\VWHP WR GHWHUPLQH WKH SUHVVXUH LQ WKH MDFNV� )DFLOLWLHV 
VKRXOG EH SURYLGHG IRU WKH PHDVXUHPHQW RI WKH H[WHQVLRQ RI WKH WHQGRQ DQG RI DQ\ PRYHPHQW RI WKH 
WHQGRQ LQ WKH JULSSLQJ GHYLFHV� 7KH ORDG�PHDVXULQJ GHYLFH VKRXOG EH FDOLEUDWHG WR DQ DFFXUDF\ 
ZLWKLQ � � DQG FKHFNHG DW IUHTXHQW LQWHUYDOV� (ORQJDWLRQ RI WKH WHQGRQ VKRXOG EH PHDVXUHG WR DQ 
DFFXUDF\ ZLWKLQ � � RU � PP� ZKLFKHYHU LV WKH PRUH DFFXUDWH�
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����� 3UH�WHQVLRQLQJ

������� *HQHUDO

:KHUH SUH�WHQVLRQLQJ PHWKRGV DUH XVHG� WKH WHQVLRQ VKRXOG EH IXOO\ PDLQWDLQHG E\ VRPH SRVLWLYH PHDQV 
GXULQJ WKH SHULRG EHWZHHQ WHQVLRQLQJ DQG WUDQVIHU� 7KH WUDQVIHU RI VWUHVV VKRXOG WDNH SODFH VORZO\ WR 
PLQLPL]H VKRFN� ZKLFK ZRXOG DGYHUVHO\ DIIHFW WKH WUDQVPLVVLRQ OHQJWK�

������� 6WUDLJKW WHQGRQV

,Q WKH ORQJ�OLQH PHWKRG RI SUH�WHQVLRQLQJ� VXIILFLHQW ORFDWRU SODWHV VKRXOG EH GLVWULEXWHG WKURXJKRXW WKH 
OHQJWK RI WKH EHG WR HQVXUH WKDW WKH ZLUHV RU VWUDQGV DUH PDLQWDLQHG LQ WKHLU SURSHU SRVLWLRQ GXULQJ
FRQFUHWLQJ� :KHUH D QXPEHU RI XQLWV DUH PDGH LQ OLQH� WKH\ VKRXOG EH IUHH WR VOLGH LQ WKH GLUHFWLRQ RI WKHLU 
OHQJWK DQG WKXV SHUPLW WUDQVIHU RI WKH SUHVWUHVVLQJ IRUFH WR WKH FRQFUHWH DORQJ WKH ZKROH OLQH�

,Q WKH LQGLYLGXDO PRXOG V\VWHP� WKH PRXOGV VKRXOG EH VXIILFLHQWO\ ULJLG WR SURYLGH WKH UHDFWLRQ WR WKH 
SUHVWUHVVLQJ IRUFH ZLWKRXW GLVWRUWLRQ�

������� 'HIOHFWHG WHQGRQV

:KHUH SRVVLEOH� WKH PHFKDQLVPV IRU KROGLQJ�GRZQ RU KROGLQJ�XS WHQGRQV VKRXOG HQVXUH WKDW WKH SDUW LQ 
FRQWDFW ZLWK WKH WHQGRQ LV IUHH WR PRYH LQ WKH OLQH RI WKH WHQGRQ VR WKDW IULFWLRQDO ORVVHV DUH QXOOLILHG� ,I� 
KRZHYHU� D V\VWHP LV XVHG ZKLFK GHYHORSV D IULFWLRQDO IRUFH� WKLV IRUFH VKRXOG EH GHWHUPLQHG E\ WHVW DQG GXH
DOORZDQFH PDGH�

)RU VLQJOH WHQGRQV� WKH GHIOHFWRU LQ FRQWDFW ZLWK WKH WHQGRQ VKRXOG KDYH D UDGLXV RI QRW OHVV WKDQ ILYH WLPHV 
WKH WHQGRQ GLDPHWHU IRU ZLUH RU �� WLPHV WKH WHQGRQ GLDPHWHU IRU D VWUDQG DQG WKH WRWDO DQJOH RI GHIOHFWLRQ 
VKRXOG QRW H[FHHG ����

7KH WUDQVIHU RI WKH SUHVWUHVVLQJ IRUFH WR WKH FRQFUHWH VKRXOG EH HIIHFWHG LQ FRQMXQFWLRQ ZLWK WKH UHOHDVH RI 
KROG�GRZQ DQG KROG�XS IRUFHV� VR WKDW DQ\ WHQVLOH VWUHVVHV LQ WKH FRQFUHWH UHVXOWLQJ GXULQJ WKH SURFHVV GR 
QRW H[FHHG SHUPLVVLEOH OLPLWV�

����� 3RVW�WHQVLRQLQJ

������� $UUDQJHPHQW RI WHQGRQV

:KHUH ZLUHV RU VWUDQGV LQ D FDEOH DUH QRW VWUHVVHG VLPXOWDQHRXVO\� VSDFLQJ PHPEHUV VKRXOG EH VXIILFLHQWO\ 
ULJLG QRW WR EH GLVSODFHG GXULQJ WKH VXFFHVVLYH WHQVLRQLQJ RSHUDWLRQV�

7HQGRQV� ZKHWKHU LQ DQFKRUDJHV RU HOVHZKHUH� VKRXOG EH VR DUUDQJHG WKDW WKH\ GR QRW SDVV URXQG VKDUS 
EHQGV RU FRUQHUV OLNHO\ WR SURYRNH UXSWXUH ZKHQ WKH WHQGRQV DUH XQGHU VWUHVV�

������� $QFKRUDJHV

$OO DQFKRUDJHV VKRXOG FRQIRUP WR %6 (1 ������ 7KH DQFKRUDJH V\VWHP LQ JHQHUDO FRPSULVHV WKH DQFKRUDJH 
LWVHOI DQG WKH DUUDQJHPHQW RI WHQGRQV DQG UHLQIRUFHPHQW GHVLJQHG WR DFW ZLWK WKH DQFKRUDJH� 7KH IRUP RI
DQFKRUDJH V\VWHP VKRXOG IDFLOLWDWH WKH HYHQ GLVWULEXWLRQ RI VWUHVV LQ WKH FRQFUHWH DW WKH HQG RI WKH PHPEHU 
DQG VKRXOG EH FDSDEOH RI PDLQWDLQLQJ WKH SUHVWUHVVLQJ IRUFH XQGHU VXVWDLQHG DQG IOXFWXDWLQJ ORDG DQG 
XQGHU WKH HIIHFW RI VKRFN�

6SOLW�ZHGJH DQG EDUUHO�W\SH DQFKRUV VKRXOG EH RI VXFK PDWHULDO DQG FRQVWUXFWLRQ WKDW� XQGHU WKH ORDGV 
LPSRVHG GXULQJ WKH WHQVLRQLQJ RSHUDWLRQ� WKH VWUDLQ LQ WKH EDUUHO GRHV QRW DOORZ VXFK PRYHPHQW RI WKH 
ZHGJHV WKDW WKH ZHGJHV UHDFK WKH OLPLW RI WKHLU WUDYHO EHIRUH FDXVLQJ VXIILFLHQW ODWHUDO IRUFH WR JULS WKH 
WHQGRQ� RU DW RU EHIRUH WKH OLPLW RI WUDYHO WKH ZHGJHV FDXVH DQ H[FHVVLYH IRUFH LQ WKH WHQGRQ�

,I SURSULHWDU\ IRUPV RI DQFKRUDJH DUH XVHG� WKH DQFKRULQJ SURFHGXUH VKRXOG EH VWULFWO\ LQ DFFRUGDQFH ZLWK 
WKH PDQXIDFWXUHUªV LQVWUXFWLRQV DQG UHFRPPHQGDWLRQV�

$OO EHDULQJ VXUIDFHV RI WKH DQFKRUDJHV� RI ZKDWHYHU IRUP� VKRXOG EH FOHDQ SULRU WR WKH WHQVLRQLQJ RSHUDWLRQ�

$Q\ DOORZDQFH IRU GUDZ�LQ RI WKH WHQGRQ GXULQJ DQFKRULQJ VKRXOG EH LQ DFFRUGDQFH ZLWK WKH HQJLQHHUªV 
LQVWUXFWLRQV� DQG WKH DFWXDO VOLS RFFXUULQJ VKRXOG EH UHFRUGHG IRU HDFK LQGLYLGXDO DQFKRUDJH�

$IWHU WHQGRQV KDYH EHHQ DQFKRUHG� WKH IRUFH H[HUWHG E\ WKH WHQVLRQLQJ DSSDUDWXV VKRXOG EH GHFUHDVHG 
JUDGXDOO\ DQG VWHDGLO\ VR DV WR DYRLG VKRFN WR WKH WHQGRQ RU WKH DQFKRUDJH�

3URYLVLRQ VKRXOG EH PDGH IRU WKH SURWHFWLRQ RI WKH DQFKRUDJH DJDLQVW FRUURVLRQ�

© BSI 2007



%6 �����������

���

6HFWLRQ �

������� 'HIOHFWHG WHQGRQV

7KH GHIOHFWRU LQ FRQWDFW ZLWK WKH WHQGRQ VKRXOG� ZKHUH SRVVLEOH� KDYH D UDGLXV RI QRW OHVV WKDQ �� WLPHV WKH 
GLDPHWHU RI WKH WHQGRQ� DQG WKH WRWDO DQJOH RI GHIOHFWLRQ VKRXOG QRW H[FHHG ����

:KHUH WKH UDGLXV LV OHVV WKDQ �� WLPHV WKH GLDPHWHU RI WKH WHQGRQ RU WKH DQJOH RI GHIOHFWLRQ H[FHHGV ���� 
WKH ORVV RI VWUHQJWK RI WKH WHQGRQ VKRXOG EH GHWHUPLQHG E\ WHVW DQG GXH DOORZDQFH PDGH�

������� 7HQVLRQLQJ SURFHGXUH

%HIRUH WHQVLRQLQJ� LW VKRXOG EH GHPRQVWUDWHG WKDW DOO WHQGRQV DUH IUHH WR PRYH LQ WKH GXFWV� 7HQVLRQLQJ 
VKRXOG EH FDUULHG RXW XQGHU FRPSHWHQW VXSHUYLVLRQ LQ VXFK D PDQQHU WKDW WKH VWUHVV LQ WKH WHQGRQV 
LQFUHDVHV DW D JUDGXDO DQG VWHDG\ UDWH� 7HQVLRQLQJ VKRXOG QRW EH FDUULHG RXW DW WHPSHUDWXUHV EHORZ � �&
ZLWKRXW WKH DSSURYDO RI WKH HQJLQHHU�

7KH VXSHUYLVRU LQ FKDUJH RI VWUHVVLQJ VKRXOG EH SURYLGHG ZLWK SDUWLFXODUV RI WKH UHTXLUHG WHQGRQ ORDGV DQG 
H[WHQVLRQV� $OORZDQFH VKRXOG EH PDGH GXULQJ VWUHVVLQJ IRU WKH IULFWLRQ LQ WKH MDFN DQG LQ WKH DQFKRUDJH 
DOWKRXJK WKH IRUPHU LV QRW QHFHVVDU\ ZKHQ XVLQJ ORDG FHOOV�

6WUHVVLQJ VKRXOG FRQWLQXH XQWLO WKH UHTXLUHG H[WHQVLRQ DQG�RU WHQGRQ ORDG LV UHDFKHG� 7KH H[WHQVLRQ VKRXOG 
DOORZ IRU DQ\ GUDZ�LQ RI WKH WHQGRQ RFFXUULQJ DW WKH QRQ�MDFNLQJ HQG� EXW PHDVXUHPHQW VKRXOG QRW 
FRPPHQFH XQWLO DQ\ VODFN LQ WKH WHQGRQ KDV EHHQ WDNHQ XS� $ FRPSDULVRQ EHWZHHQ WKH PHDVXUHG WHQGRQ 
IRUFH DQG WKDW FDOFXODWHG IURP WKH H[WHQVLRQ SURYLGHV D FKHFN RQ WKH DFFXUDF\ RI WKH DVVXPSWLRQ PDGH IRU 
WKH IULFWLRQDO ORVVHV DW WKH GHVLJQ VWDJH� LI WKH GLIIHUHQFH LV JUHDWHU WKDQ � �� FRUUHFWLYH DFWLRQ VKRXOG EH 
WDNHQ EXW RQO\ ZLWK WKH DSSURYDO RI WKH HQJLQHHU� )XOO UHFRUGV VKRXOG EH NHSW RI DOO WHQVLRQLQJ RSHUDWLRQV� 
LQFOXGLQJ WKH PHDVXUHG H[WHQVLRQV� SUHVVXUH�JDXJH RU ORDG�FHOO UHDGLQJV DQG WKH DPRXQW RI SXOO�LQ DW HDFK
DQFKRUDJH�

:KHUH D ODUJH QXPEHU RI WHQGRQV RU WHQGRQ HOHPHQWV LV EHLQJ WHQVLRQHG DQG WKH IXOO IRUFH FDQQRW EH
DFKLHYHG LQ DQ HOHPHQW EHFDXVH RI EUHDNDJH� VOLS RU EORFNDJH RI GXFW� LI WKH UHSODFHPHQW RI WKH HOHPHQW LV 
QRW SUDFWLFDEOH� WKH HQJLQHHU VKRXOG FRQVLGHU ZKHWKHU D PRGLILFDWLRQ LQ WKH VWUHVV OHYHOV FDQ VWLOO FRQIRUP 
WR WKH UHOHYDQW OLPLW VWDWH�

,Q WKH FDVH RI FXUYHG WHQGRQV� RU WHQGRQV PDGH XS RI D QXPEHU RI FRQVWLWXHQW HOHPHQWV� RU WHQGRQV ORDGHG 
LQ VWDJHV� WKH HQJLQHHU VKRXOG VSHFLI\ WKH RUGHU RI ORDGLQJ DQG WKH PDJQLWXGH RI WKH ORDG IRU HDFK FRPSRQHQW 
RI WKH WHQGRQ�

7HQVLRQHG WHQGRQV� DQFKRUDJHV DQG GXFW IRUPV VKRXOG EH HIIHFWLYHO\ SURWHFWHG DJDLQVW FRUURVLRQ GXULQJ WKH 
SHULRG EHWZHHQ VWUHVVLQJ DQG FRYHULQJ ZLWK JURXW� FRQFUHWH RU RWKHU SHUPDQHQW SURWHFWLRQ� 'XFWV VKRXOG EH
SOXJJHG DW WKHLU HQGV DQG YHQWV�

��� 3URWHFWLRQ DQG ERQG RI SUHVWUHVVLQJ WHQGRQV

����� *HQHUDO

,W LV HVVHQWLDO WR SURWHFW SUHVWUHVVLQJ WHQGRQV IURP ERWK PHFKDQLFDO GDPDJH DQG FRUURVLRQ� 3URWHFWLRQ PD\
DOVR EH UHTXLUHG DJDLQVW ILUH GDPDJH�

,W PD\ DOVR EH DQ LPSRUWDQW GHVLJQ UHTXLUHPHQW IRU WKH VWUHVVHG WHQGRQ WR EH ERQGHG WR WKH VWUXFWXUH LW LV 
SUHVWUHVVLQJ�

����� 3URWHFWLRQ DQG ERQG RI LQWHUQDO WHQGRQV

,QWHUQDO WHQGRQV PD\ EH SURWHFWHG DQG ERQGHG WR WKH PHPEHU E\ HLWKHU FHPHQW JURXW RU VDQG FHPHQW JURXW 
LQ DFFRUGDQFH ZLWK ���� $OWHUQDWLYHO\� WKH WHQGRQV PD\ EH SURWHFWHG E\ RWKHU PDWHULDOV EDVHG RQ ELWXPHQ� 
HSR[\ UHVLQV� UXEEHU� HWF�� SURYLGHG WKDW WKH HIIHFWV RQ ERQG DQG ILUH UHVLVWDQFH DUH QRW LPSRUWDQW�

© BSI 2007
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����� 3URWHFWLRQ DQG ERQG RI H[WHUQDO WHQGRQV

$ WHQGRQ LV FRQVLGHUHG H[WHUQDO ZKHQ DIWHU VWUHVVLQJ DQG LQFRUSRUDWLRQ LQ WKH ZRUN� EXW EHIRUH SURWHFWLRQ�
LW LV RXWVLGH WKH VWUXFWXUH� ,W GRHV QRW DSSO\� IRU H[DPSOH� WR D IORRU FRPSULVLQJ D VHULHV RI SUHFDVW EHDPV
WKHPVHOYHV VWUHVVHG ZLWK H[WHUQDO WHQGRQV DQG VXEVHTXHQWO\ FRQFUHWHG RU JURXWHG LQ VR WKDW WKH 
SUHVWUHVVLQJ WHQGRQV DUH ILQDOO\ FRQWDLQHG LQ WKDW ILOOLQJ ZLWK DGHTXDWH FRYHU�

3URWHFWLRQ RI H[WHUQDO SUHVWUHVVLQJ WHQGRQV DJDLQVW PHFKDQLFDO GDPDJH DQG FRUURVLRQ IURP WKH DWPRVSKHUH 
RU RWKHU HQYLURQPHQW VKRXOG JHQHUDOO\ EH SURYLGHG E\ DQ HQFDVHPHQW RI GHQVH FRQFUHWH RU GHQVH PRUWDU RI 
DGHTXDWH WKLFNQHVV� ,W PD\ DOVR EH SURYLGHG E\ RWKHU PDWHULDOV KDUG HQRXJK DQG VWDEOH HQRXJK LQ WKH 
SDUWLFXODU HQYLURQPHQW�

,Q GHWHUPLQLQJ WKH W\SH DQG TXDOLW\ RI WKH PDWHULDO WR EH XVHG IRU WKH HQFDVHPHQW� IXOO FRQVLGHUDWLRQ VKRXOG
EH JLYHQ WR WKH GLIIHUHQWLDO PRYHPHQW EHWZHHQ WKH VWUXFWXUH DQG WKH DSSOLHG SURWHFWLRQ WKDW DULVHV IURP 
FKDQJHV RI ORDG DQG VWUHVV� FUHHS� UHOD[DWLRQ� GU\LQJ VKULQNDJH� KXPLGLW\ DQG WHPSHUDWXUH LQ HLWKHU� ,I WKH 
DSSOLHG SURWHFWLRQ LV GHQVH FRQFUHWH RU PRUWDU DQG LQYHVWLJDWLRQV VKRZ WKH SRVVLELOLW\ RI XQGHVLUDEOH
FUDFNLQJ� WKHQ D SULPDU\ FRUURVLRQ SURWHFWLRQ VKRXOG EH XVHG WKDW ZLOO EH XQLPSDLUHG E\ GLIIHUHQWLDO 
PRYHPHQW�

,I LW LV UHTXLUHG WKDW H[WHUQDO SUHVWUHVVLQJ WHQGRQV EH ERQGHG WR WKH VWUXFWXUH� WKLV VKRXOG EH DFKLHYHG E\ 
VXLWDEOH UHLQIRUFHPHQW RI WKH FRQFUHWH HQFDVHPHQW WR WKH VWUXFWXUH�

��� *URXWLQJ RI SUHVWUHVVLQJ WHQGRQV

© BSI 2007

The grouting and prestressing tendons should be in accordance with the revised editions of BS EN 445, 
BS EN 446 and BS EN 447 (expected to be published in '2007) and BS EN 13670 (not yet  
published)( . Until these 'Text deleted( are published, these objectives can be met by following the 
procedures outlined in Model specification for bonded and unbonded post-tensioned flat slabs.
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/LVW RI UHIHUHQFHV �VHH FODXVH ���� 

1RUPDWLYH UHIHUHQFHV
%6, SXEOLFDWLRQV

%5,7,6+ 67$1'$5'6 ,167,787,21� /RQGRQ

%6 ��������� 6SHFLILFDWLRQ IRU WHVW VLHYHV�

%6 ���������� 6SHFLILFDWLRQ IRU FOD\ EULFNV�

%6 ���������� 6SHFLILFDWLRQ IRU VXOIDWH�UHVLVWLQJ 3RUWODQG FHPHQW�

%6 ����� 6SHFLILFDWLRQ IRU FDUERQ VWHHO EDUV IRU WKH UHLQIRUFHPHQW RI FRQFUHWH�

%6 ����� 6SHFLILFDWLRQ IRU FROG UHGXFHG VWHHO ZLUH IRU WKH UHLQIRUFHPHQW RI FRQFUHWH�

%6 ����� 6SHFLILFDWLRQ IRU VWHHO IDEULF IRU WKH UHLQIRUFHPHQW RI FRQFUHWH�

%6 ���������� 6SHFLILFDWLRQ IRU KRW UROOHG DQG KRW UROOHG DQG SURFHVVHG KLJK WHQVLOH DOOR\ VWHHO EDUV IRU WKH 
SUHVWUHVVLQJ RI FRQFUHWH�

%6 ���������� &RGH RI SUDFWLFH IRU VDIHW\ LQ HUHFWLQJ VWUXFWXUDO IUDPHV�

%6 ���������� *XLGH WR DFFXUDF\ LQ EXLOGLQJ�

%6 ���������� 6SHFLILFDWLRQ IRU KLJK WHQVLOH VWHHO ZLUH DQG VWUDQG IRU WKH SUHVWUHVVLQJ RI FRQFUHWH�

%6 ���������� &RGH RI SUDFWLFH IRU IDOVHZRUN�

%6 ����� /RDGLQJ IRU EXLOGLQJV�

%6 ������������ &RGH RI SUDFWLFH IRU GHDG DQG LPSRVHG ORDGV�

%6 ������������ &RGH RI SUDFWLFH IRU ZLQG ORDGV�

%6 ������������ &RGH RI SUDFWLFH IRU LPSRVHG URRI ORDGV�

%6 ���������� &RGH RI SUDFWLFH IRU SURWHFWLRQ RI VWUXFWXUHV DJDLQVW OLJKWQLQJ�

%6 ���� �DOO SDUWV�� 7ROHUDQFHV IRU EXLOGLQJ�

%6 ������� 6SDFHUV DQG FKDLUV IRU VWHHO UHLQIRUFHPHQW DQG WKHLU VSHFLILFDWLRQ ¦ 3DUW �� 3URGXFW SHUIRUPDQFH 
UHTXLUHPHQWV�

%6 ������� 6SDFHUV DQG FKDLUV IRU VWHHO UHLQIRUFHPHQW DQG WKHLU VSHFLILFDWLRQ ¦ 3DUW �� )L[LQJ DQG 
DSSOLFDWLRQ RI VSDFHUV DQG FKDLUV DQG W\LQJ RI UHLQIRUFHPHQW�

%6 ����� 6WUXFWXUDO XVH RI FRQFUHWH�

%6 ������������ &RGH RI SUDFWLFH IRU VSHFLDO FLUFXPVWDQFHV�

%6 ������������ 'HVLJQ FKDUWV IRU VLQJO\ UHLQIRUFHG EHDPV� GRXEO\ UHLQIRUFHG EHDPV DQG UHFWDQJXODU
FROXPQV�

%6 ����� 6SHFLILFDWLRQ IRU VFKHGXOLQJ� GLPHQVLRQLQJ� EHQGLQJ DQG FXWWLQJ RI VWHHO UHLQIRUFHPHQW IRU FRQFUHWH�

%6 (1 ������ &HPHQW ¦ 3DUW �� &RPSRVLWLRQ� VSHFLILFDWLRQV DQG FRQIRUPLW\ FULWHULD IRU FRPPRQ FHPHQWV�

%6 (1 ���� *URXW IRU SUHVWUHVVLQJ WHQGRQV ¦ 7HVW PHWKRGV�

%6 (1 ���� *URXW IRU SUHVWUHVVLQJ WHQGRQV ¦ *URXWLQJ SURFHGXUHV�

%6 (1 ���� *URXW IRU SUHVWUHVVLQJ WHQGRQV ¦ 6SHFLILFDWLRQ IRU FRPPRQ JURXW�

%6 (1 ������ 0HWKRGV RI WHVW IRU PDVRQU\ XQLWV ¦ 3DUW �� 'HWHUPLQDWLRQ RI FRPSUHVVLYH VWUHQJWK�

%6 (1 ������ 0HWKRGV RI WHVW IRU PDVRQU\ XQLWV ¦ 3DUW �� 'HWHUPLQDWLRQ RI QHW YROXPH DQG SHUFHQWDJH RI 
YRLGV RI FOD\ PDVRQU\ XQLWV E\ K\GURVWDWLF ZHLJKLQJ�

© BSI 2007

'BS 8500-1:2006(, Concrete — Complementary British Standard to BS EN 206-1 — Part 1: Method of 
specifying and guidance for the specifier.
'BS 8500-2:2006(, Concrete — Complementary British Standard to BS EN 206-1 — Part 2: 
Specification for constituent materials and concrete.

'BS EN 206-1:2000, Concrete — Part 1: Specification, performance, production and conformity.(
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%6 (1 ������ 0HWKRGV RI WHVW IRU PDVRQU\ XQLWV ¦ 3DUW �� 'HWHUPLQDWLRQ RI ZDWHU DEVRUSWLRQ RI FOD\ 
PDVRQU\ GDPS SURRI FRXUVH XQLWV E\ ERLOLQJ LQ ZDWHU�

%6 (1 ������� :HOGLQJ ¦ 5HFRPPHQGDWLRQV IRU ZHOGLQJ RI PHWDOOLF PDWHULDOV ¦ 3DUW �� *HQHUDO JXLGDQFH 
IRU DUF ZHOGLQJ�

%6 (1 ������� :HOGLQJ ¦ 5HFRPPHQGDWLRQV IRU ZHOGLQJ RI PHWDOOLF PDWHULDOV ¦ 3DUW �� $UF ZHOGLQJ RI 
IHUULWLF VWHHOV�

%6 (1 �������� 7HVWLQJ KDUGHQHG FRQFUHWH ¦ 3DUW �� 6KDSH� GLPHQVLRQV DQG RWKHU UHTXLUHPHQWV IRU 
VSHFLPHQV DQG PRXOGV�

%6 (1 �������� 7HVWLQJ KDUGHQHG FRQFUHWH ¦ 3DUW �� 0DNLQJ DQG FXULQJ WHVW VSHFLPHQV IRU VWUHQJWK WHVWV�

%6 (1 �������� 7HVWLQJ KDUGHQHG FRQFUHWH ¦ 3DUW �� &RPSUHVVLYH VWUHQJWK RI WHVW VSHFLPHQV�

%6 (1 ������ 0HFKDQLFDO WHVWV IRU SRVW�WHQVLRQLQJ V\VWHPV�

,QIRUPDWLYH UHIHUHQFHV

%6, SXEOLFDWLRQV
%5,7,6+ 67$1'$5'6 ,167,787,21� /RQGRQ

%6 ���� :HOGLQJ WHUPV DQG V\PEROV�

%6 ���� �DOO SDUWV� �ZLWKGUDZQ�� &RQFUHWH�

%6 ����� &RGH RI SUDFWLFH IRU XVH RI PDVRQU\�

%6 ����� 0DULWLPH VWUXFWXUHV�

%6 ���������� 0HWKRG RI WHVW IRU FXULQJ FRPSRXQGV IRU FRQFUHWH�

%6 ���������� &RGH RI SUDFWLFH IRU IRXQGDWLRQV�

%6 ����� 6FUHHGV� EDVHV DQG LQ�VLWX IORRULQJV�

%6 (1 ����������� &RQFUHWH ¦ 3DUW �� 6SHFLILFDWLRQ� SHUIRUPDQFH� SURGXFWLRQ DQG FRQIRUPLW\�

%6 (1 ���������� 0L[LQJ ZDWHU IRU FRQFUHWH ¦ 6SHFLILFDWLRQ IRU VDPSOLQJ� WHVWLQJ DQG DVVHVVLQJ WKH 
VXLWDELOLW\ RI ZDWHU� LQFOXGLQJ ZDWHU UHFRYHUHG IURP SURFHVVHV LQ WKH FRQFUHWH LQGXVWU\� DV PL[LQJ ZDWHU IRU 
FRQFUHWH�

%6 (1 ����������� $JJUHJDWHV IRU FRQFUHWH�

3' ������������ $JJUHJDWHV IRU FRQFUHWH ¦ 3DUW �� *XLGDQFH RQ WKH XVH RI %6 (1 ������

2WKHU UHIHUHQFHV

5HLQIRUFHPHQW FRQQHFWRU DQG DQFKRUDJH V\VWHPV� &,5,$ 5HSRUW ��� &RQVWUXFWLRQ ,QGXVWU\ 5HVHDUFK DQG 
,QIRUPDWLRQ $VVRFLDWLRQ� /RQGRQ �����

&RQFUHWH 3UHVVXUH RQ )RUPZRUN� &,5,$ 5HSRUW ���� &RQVWUXFWLRQ ,QGXVWU\ 5HVHDUFK DQG ,QIRUPDWLRQ 
$VVRFLDWLRQ� /RQGRQ �����

)RUPZRUN VWULNLQJ WLPHV� &ULWHULD� SUHGLFWLRQ DQG PHWKRG RI DVVHVVPHQW� &,5,$ 5HSRUW ���� &RQVWUXFWLRQ 
,QGXVWU\ 5HVHDUFK DQG ,QIRUPDWLRQ $VVRFLDWLRQ� /RQGRQ �����

)RUPZRUN ¦ *XLGH WR JRRG SUDFWLFH� 7KH &RQFUHWH 6RFLHW\ /WG�� 6ORXJK �����

*5($7 %5,7$,1� 7KH %XLOGLQJ 5HJXODWLRQV ���� ¦ $SSURYHG 'RFXPHQW $� 6WUXFWXUH� /RQGRQ� 762� 
�����

© BSI 2007

UK CARES. Model specification for bonded and unbonded post-tensioned flat slabs. Kent: UK CARES, 
'Second edition, 2006(.
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,QGH[

$GPL[WXUHV $����
DLU�HQWUDLQLQJ �����H�

$JH DOORZDQFH IRU FRQFUHWH �������
$QDO\VLV

IODW VODE VWUXFWXUHV �����
ODWHUDO ORDGLQJ �������
VHFWLRQV ������ �����
VLPSOLILHG DQDO\VLV ���������� ���������� 

���������
VWUXFWXUH �����
VXE�IUDPHV �������
VZD\ IUDPH �������
YHUWLFDO ORDGLQJ ���������� �������

$QFKRUDJH
EHQGV ���������� ���������
ERQG VWUHVVHV ��������
KRRNV ���������� ���������
OLQNV ��������
SUHVWUHVVHG �������

%DVHV ����
SDG IRRWLQJV ������
SLOH FDSV ������
UHLQIRUFHPHQW ��������� ��������
VKHDU ��������� ��������� ��������

%HDPV ������ �����
DQDO\VLV �������� �������� �����
FRPSUHVVLYH UHLQIRUFHPHQW �������� 

��������� ������
GHIOHFWLRQ �����
GHVLJQ IRUPXODH �������
HIIHFWLYH VSDQ �������� �������
IODQJHG �������
OLQNV �������
ORDGLQJ DUUDQJHPHQWV ���������
PRPHQWV ������ �����
PRPHQW UHGLVWULEXWLRQ �����
SUHVWUHVVHG ���
VHFWLRQ DQDO\VLV �������
VKHDU �����
VKHDU IRUFH FRHIILFLHQW 7DEOH ����
VKHDU HQKDQFHPHQW �������� ��������
VLPSOLILHG VWUHVV EORFN ��������   

)LJXUH ���
VOHQGHU �������
VSDQ�HIIHFWLYH GHSWK UDWLR �������� 

�������
7�%HDPV DQG /�%HDPV �������
WHQVLRQ UHLQIRUFHPHQW ��������� 

��������
%HDULQJV ������ �����
%HQGLQJ PRPHQWV

FROXPQV �����
IODW VODEV �������
RQH�ZD\ VODEV �������� 7DEOH ����
WZR�ZD\ VODEV ������ 7DEOH ����

%HQW�XS EDUV VHH UHLQIRUFHPHQW
%RQG ������

DQFKRUDJH OHQJWK ��������
HIIHFWLYH SHULPHWHU �������� �������
VWUHVVHV ��������� ��������

%RQGHG WHQGRQV ��������� ���

&KDUDFWHULVWLF ORDGV �������
&KDUDFWHULVWLF VWUHQJWK

FRQFUHWH �������
UHLQIRUFHPHQW �������� �������
SUHVWUHVVLQJ WHQGRQV ��������

�������
&ROXPQV ���

DGGLWLRQDO PRPHQWV �������
ELD[LDO EHQGLQJ �������
EUDFHG�XQEUDFHG �������
GHIOHFWLRQ �����
HIIHFWLYH KHLJKW �������
PRPHQWV �����
UHLQIRUFHPHQW ��������
VKRUW �������
VOHQGHU �������
XOWLPDWH OLPLW VWDWH �����

&RPSRVLWH FRQFUHWH FRQVWUXFWLRQ ���
&RQFUHWH

DGPL[WXUHV �����H�
DJH DOORZDQFH �������
FROG ZHDWKHU �����
FRPSDFWLRQ �����
FUHHS �������� ������ �������� �����
FXEH WHVWV ���
FXULQJ �����
GXUDELOLW\ �������
KHDW RI K\GUDWLRQ �������
KRW ZHDWKHU �����
SODFLQJ �����
SUHFDVW ���
SURWHFWLRQ �������
VKULQNDJH �����������
VWUHQJWK 

IRU UHLQIRUFHG FRQFUHWH �������
IRU SUHVWUHVVHG FRQFUHWH �������

VWUHQJWK FODVV �������
VXUIDFH ILQLVK �����
YLEUDWLRQ �����

&RQVWUXFWLRQ MRLQWV ��������� ����
�����

&RUEHOV �����
&RYHU ���

DFWXDO �����
GXUDELOLW\ �����
ILUH �����
QRPLQDO �����

&UDFNLQJ �������� ������ ������ �������� 
�������

&UHHS
GHIOHFWLRQ �������
JHQHUDO �������� �����
ORVV RI SUHVWUHVV �����

&XULQJ �����
&XUYHG WHQGRQV ��������

'HIOHFWHG WHQGRQV ������ �������� 
�������

'HIOHFWLRQ
EHDPV �����
FROXPQV �����
IODW VODEV �����
JHQHUDO �������
ULEEHG VODEV �����
VLQJOH�ZD\ VODEV �����
VSDQ�HIIHFWLYH GHSWK �������� �������� 

�������� �������
WZR�ZD\ VODEV �����

'HVLJQ
DLP �����
EDVLV ���
ORDG VHH ORDGV
PDWHULDO SURSHUWLHV �����
PHWKRG �����
SURFHVV �����

'HWDLOLQJ ����
'HYLDWLRQV �����
'LIIHUHQWLDO VKULQNDJH �������
'XFWV �����
'XUDELOLW\ ������ ������ ������ ������ ���

(IIHFWLYH OHQJWK RI FDQWLOHYHU �������
(IIHFWLYH VSDQ �������� �������
(IIHFWLYH ZLGWK �������
(ODVWLF PRGXOXV VHH PRGXOXV RI HODVWLFLW\

)DWLJXH �����
)LUH SURWHFWLRQ

FRYHU �������� ������ ������ ����������
JHQHUDO �����

)ODW VODEV
DQDO\VLV ������ �����
EHQGLQJ PRPHQW FRHIILFLHQWV �������
FROXPQ KHDGV �������
FROXPQ VWULS �������� �������
FUDFN FRQWURO �����
GHIOHFWLRQ �����
GHILQLWLRQV �����
GLYLVLRQ RI SDQHOV LQWR VWULSV �������
GURSV �������
HTXLYDOHQW IUDPH �������
ORDG SDWWHUQV �������
PHWKRGV RI GHVLJQ ������ �����
PLGGOH VWULS �������
PRPHQWV �������
PRPHQW FRHIILFLHQWV ��������
PRPHQW WUDQVIHU �������� �������
RSHQLQJV LQ SDQHOV �����
UHLQIRUFHPHQW DUUDQJHPHQW �������� 

�������
VKHDU ������ �����
VKHDU SHULPHWHU �������� �������� �������
VLPSOLILHG PHWKRG �������

)RRWLQJV VHH EDVHV
)RUPZRUN �����

FOHDQLQJ DQG WUHDWPHQW �������
GHVLJQ �������
GHYLDWLRQ �������
VWULNLQJ �������

)ULFWLRQ ORVVHV ���

© BSI 2007
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*URXWLQJ ���

+ROHV �������
+RRNV VHH UHLQIRUFHPHQW
+RW ZHDWKHU FRQFUHWLQJ �����

,QVSHFWLRQ RI FRQVWUXFWLRQ ���

-DFNLQJ IRUFH ������ �����
-RLQWV

FRQVWUXFWLRQ ��������� ���
PRYHPHQW ��������
SUHFDVW FRQFUHWH ���

/DWHUDO UHLQIRUFHPHQW 
EHDPV �������� ������
FROXPQV ������
JHQHUDO �������� ��������� 7DEOH ����

/LPLW VWDWHV ���
/RDGV

DFFLGHQWDO VHH H[FHSWLRQDO
FKDUDFWHULVWLF �������
FRPELQDWLRQV �������� ���������� ��������

7DEOH ���
GHDG �������
GHILQLWLRQV �������� �������
GHVLJQ �������� �������
HDUWK �������
H[FHSWLRQDO �������
IDFWRU �������� �������� �������
LPSRVHG �������
QRPLQDO �������
VHUYLFH �����
XOWLPDWH �����
ZDWHU ���������� 7DEOH ���
ZLQG �������� �������� 7DEOH ���

0DWHULDOV
FRQFUHWH 6HFWLRQ �
SUHVWUHVVLQJ DQFKRUDJHV �������
SUHVWUHVVLQJ WHQGRQV 6HFWLRQ �
SURSHUWLHV �����
UHLQIRUFHPHQW 6HFWLRQ �
WHVWLQJ ���

0RGHO WHVWV �����
0RGXODU UDWLR �����
0RGXOXV RI HODVWLFLW\ RI

UHLQIRUFHPHQW �����
0RPHQW UHGLVWULEXWLRQ �����
0RPHQW WUDQVIHU

IODW VODEV �������
IRRWLQJV ��������

0RYHPHQW MRLQWV ������

1LEV �����

2SHQLQJV
IODW VODEV �����
WZR�ZD\ VODEV �����

3DG IRRWLQJV ������
3LOH FDSV ������
3ODFLQJ FRQFUHWH �����
3RLVVRQªV UDWLR �������

3UHFDVW FRQFUHWH ���
EHDULQJV �����
EHDULQJ VWUHVVHV �������
FRQQHFWLRQV ���
GHYLDWLRQV �������
FRUEHOV �����
MRLQWV �����
WLHV �����

3UHVWUHVVHG FRQFUHWH
DQFKRUDJHV �������
EHDPV ���
FUHHS �����
GHIOHFWHG WHQGRQV ������ �������
GHVLJQ DQG GHWDLOLQJ 6HFWLRQ �
GHVLJQ IOH[XUDO WHQVLOH VWUHVVHV �������
GXFWV ��������������
HQG EORFNV ����
IULFWLRQ ���
JURXWLQJ ���
ORVVHV ���� ���
SUHVWUHVVLQJ IRUFH ���
VKHDU UHVLVWDQFH �����

FUDFNHG LQ IOH[XUH �������
XQFUDFNHG LQ IOH[XUH �������

VKULQNDJH �����
VWHHO UHOD[DWLRQ �������� 7DEOH ���
WHQGRQV

FXUYHG ������
GHIOHFWHG ������ �������
UHOD[DWLRQ �����
VSHFLILFDWLRQ ���

WUDQVPLVVLRQ OHQJWK ������
3URWRW\SH WHVWV �����

5HGLVWULEXWLRQ RI PRPHQWV ������ �����
5HLQIRUFHG FRQFUHWH 6HFWLRQ �
5HLQIRUFHPHQW ������

DQFKRUDJH ������
EHDPV ��������
EHQGV ���������

DQFKRUDJH YDOXH ���������
EHDULQJ VWUHVVHV ���������
PLQLPXP UDGLL ���������

EHQW�XS EDUV �������
ERQG ��������� ��������� ��������
FKDUDFWHULVWLF VWUHQJWK �������
FRPSUHVVLRQ ������
FRYHU ������ ������ ������
FXUWDLOPHQW ������� �������
GHIRUPHG EDUV ��������
GLVWDQFH EHWZHHQ EDUV �������
HODVWLF PRGXOXV �����
IDEULF ��������
KRRNV VHH 5HLQIRUFHPHQW� EHQGV
LQ FROXPQV VHH FROXPQV
LQ WHQVLRQ� ERQG DQG DQFKRUDJH ������
LQ ZDOOV ��������
ODSV ��������
OLQNV �������� �������� �������� ������
PHFKDQLFDO VSOLFHV ���������
PLQLPXP DUHD ��������
PLQLPXP VL]H RI EDUV ��������
SODFLQJ ���
VKHDU �������
VKULQNDJH �����������

VSDFLQJ �������
VSDFLQJ EORFNV ���
VSHFLILFDWLRQV ���
VWLUUXSV VHH OLQNV
VWUHVV�VWUDLQ FXUYH )LJXUH ���
VXUIDFH FRQGLWLRQ ���
WLHV ������
ZHOGLQJ ���

5LEEHG VODEV ���
5REXVWQHVV �������

UHLQIRUFHG FRQFUHWH �����

6HUYLFHDELOLW\ OLPLW VWDWHV �����
6KHDU UHVLVWDQFH

EDVHV ��������� ��������� ��������
EHDPV �����
EHQW�XS EDUV �������
FROXPQV �������
HIIHFWLYH SHULPHWHU LQ VODEV �������� 

�������� �������
HQKDQFHG VKHDU VWUHQJWK �������
IODW VODEV �����
KRUL]RQWDO �������� �������
OLQNV �������� �������� �������� �������� 

�������� �������� ��������
SXQFKLQJ IDLOXUH �������
UHLQIRUFHPHQW �������� �������
VODEV ������ ������ �����

ZDOOV �������� ���
6KULQNDJH

GLIIHUHQWLDO �������
ORVVHV �����
UHLQIRUFHPHQW �����������

6KXWWHULQJ VHH IRUPZRUN
6ODEV

FRQFHQWUDWHG ORDGV �������� �����
IODW ���
KROHV �����
KROORZ EORFN �������
PLGGOH DQG HGJH VWULSV �������
PLQLPXP UHLQIRUFHPHQW ��������
PRPHQWV ������ �����
RQH�ZD\ �������
UHVWUDLQHG RQ IRXU VLGHV �������� �������� 

�������
ULEEHG ���
VKHDU ������ �����
WZR�ZD\ �����
WRUVLRQDO UHLQIRUFHPHQW �������

6SDOOLQJ �������� 7DEOH ���� 7DEOH ���
6WDELOLW\ �������
6WDLUFDVHV

GHSWK RI VHFWLRQ ��������
HIIHFWLYH VSDQ ��������� ��������
JHQHUDO ������

6WHHO VHH UHLQIRUFHPHQW
6WUHQJWK RI UHLQIRUFHPHQW �������� �������
6WUHVVHV LQ FRQFUHWH

FRPSUHVVLYH �������
WHQVLOH �������
WUDQVIHU �����

6WUXFWXUHV DQG VWUXFWXUDO IUDPHV ���� ���
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7LHV �������� �������� ������

8OWLPDWH OLPLW VWDWH �����

9LEUDWLRQ RI FRQFUHWH �����

:DOOV
EUDFHG �������
GHILQLWLRQV �����
HIIHFWLYH KHLJKW �������
PLQLPXP UHLQIRUFHPHQW ��������
SODLQ �����
UHLQIRUFHG �����
VOHQGHU �������
VWRFN\ �������
XQEUDFHG �������

:HOGLQJ ���������� ���������� ���������� 
���������� ���������� ���

:LQG ORDGV �������� ���������

<RXQJªV 0RGXOXV VHH 0RGXOXV RI HODVWLFLW\
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