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,Q� 63E68$&(� �63E*$68�� DW� WKH� FDWKHGUD� RI� 5RDG�0DNLQJ�
&RQVWUXFWLRQ�0DFKLQHV� DQG�(TXLSPHQW� DORQJVLGH�ZLWK� RWKHU� SUREOHPV� RI
GHVLJQLQJ�DQG�RSHUDWLRQ�RI�URDG�PDNLQJ�DQG�FRQVWUXFWLRQ�PDFKLQHV�PDNHV
WKH� UHVHDUFKHV� RI� YLEUR�FXWWLQJ� SURFHVV� RI�PHWDO� DQG� IHUURFRQFUHWH� GHWDLOV
ZLWK� DSSOLFDWLRQ� D� IOXLG� SRZHU� FRQWURO�� 7KH� YLEUDWLRQ� IUHTXHQF\� XVHG� IRU
YLEUR�FXWWLQJ�LV�IURP����+]�XS�WR���N+]�

,Q� WKH� ILUVW� SURFHVV� YLEUR�FXWWLQJ� ZDV� VWXGLHG� WKHRUHWLFDOO\� RQ� WKH
EDVLV�RI�PRGHO�VXEPLWWHG�LQ�)LJ�����+HUH�LV��P� � ZHLJKW�RI�WKH�SLVWRQ��P� �ZHLJKW�RI�VFLVVRUV��E� � IDFWRU�RI�UHVLVWDQFH�RI�D�FRUH�DQG�VSULQJ��E� � IDFWRURI UHVLVWDQFH� RI� SUHVVXUH� IOXLG�� E� � IDFWRU� RI� UHVLVWDQFH� RI� H[WHUQDO
HQYLURQPHQW��y�� y� � JHQHUDOL]HG�YHORFLW\��f�� f�� f� � IDFWRUV�RI� ULJLGLW\�VSULQJV�RI�WKH�F\OLQGHU��f����SUHVVXUH�IOXLG��f����VFLVVRUV��f���7KH FRQVWUXFWLYH�GHFLVLRQV�IRU�UHDOL]DWLRQ�RI�SURFHVVLQJ�RI�PHWDOV�E\
SUHVVXUH�ZLWK�LPSRVLQJ�RI�DFRXVWLF�YLEUDWLRQV��FXWWLQJ�RI�SLOHV�DQG�VWDQG�IRU
WKH�VWXG\�RI�YLEUR�FXWWLQJ�SURFHVV�DOVR�ZHUH�RIIHUHG��7KHVH�GHFLVLRQV�ZHUH
SURWHFWHG�E\�WKH�FRS\ULJKW�FHUWLILFDWHV��68���������$��68���������$��68
������� $��7KH�VLPSOLILHG�VFKHPHV�RI�WKHVH�GHYLFHV�DUH�VKRZQ�IXUWKHU�LQ
ILJXUHV��

7KH VFKHPH� RI� WKH� GHYLFH� IRU�PHWDOV� SURFHVVLQJ� E\� SUHVVXUH�ZLWK
LPSRVLQJ�RI�DFRXVWLF�YLEUDWLRQV�LV�VKRZQ�LQ�)LJ�����6XFK�HTXLSPHQW�LV�XVHG
IRU�FXWWLQJ�DQG�IRU�GHIRUPDWLRQ�RI�PHWDO��

7KH VFKHPH�RI�WKH�VWDQG�IRU�VWXG\�YLEUR�FXWWLQJ�SURFHVV�LV�VKRZQ�LQ
)LJ�����7KLV�HTXLSPHQW�LV�XVHG�IRU�FXWWLQJ�RI�PHWDO��

7KH VFKHPH�RI�WKH�GHYLFH�IRU�FXWWLQJ�RI�SLOHV�ORRNV�VLPLODUO\�DV�ILJ�
�� 7KH� GLIIHUHQFH� FRQVLVWV� LQ� WKH� VSHFLDO� ZRUNLQJ� DWWDFKPHQW�� 7KLV
DWWDFKPHQW�PDNHV�LW�SRVVLEOH�WR�FXW�IHUUR�FRQFUHWH�GHWDLOV��

7KH RSWLPDO� ZRUNLQJ� SURFHVV� SDUDPHWHUV�� YLEUDWLRQ� IUHTXHQF\�
YLEUDWLRQ� DPSOLWXGH� DQG� HIIRUW� RI� FXWWLQJ� ZHUH� GHWUHUPLQHG� IRU� WKHVH
GHYLFHV�� ,Q� H[SHULHQFH� ZDV� UHFHLYHG� VXFK� UHVXOW�� DSSOLFDWLRQ� RI� YLEUDWLRQ

��



FDQ�UHGXFH�WKH�FXWWLQJ�HIIRUW�XS�WR������0D[LPDO�UHGXFLQJ�RI�FXWWLQJ�HIIRUW
ZDV� UHFHLYHG� IRU� PHWDO� FRUHV� ZKLFK� KDYH� GLDPHWHU� �«�� PP� ZLWK
DSSOLFDWLRQ�RSWLPDO�YLEUDWLRQ�IUHTXHQF\

P�

P�

\�

\�
E�

3 I�\�

&�

&�

E�

&�

E�

&�

E�

)LJ�����

'DPSHU $FRXVWLFYLEDWRU:RUNLQJF\OLQGHU�

:RUNLQJDWWDFKPHQW�

3URFHVVLQJPDWHULDO�

3XP
S

)LJ�����

��



3XPS
'DPSHU 9LEUDWRU:RUNLQJ�F\OLQGHU

:RUNLQJDWWDFKPHQW

3URFHVVLQJ� PDWHULDO

3UHVVXUH
LQGLFDWRU

3UHVVXUH
LQGLFDWRU

)LJ�����

5HIHUHQFHV�
�� -HYWLXNRY� 6��� 3RSRY� $��� 5DMF]\N� -�� 3URSR]\FMH� DQDOL]\� HIHNW\ZQR FL� SURFHVX�PHFKDQL]DFML� ��0DV]\Q\ XU] G]HQLD�	�QDU]H]LD ï������������6���±��
�� -HYWLXNRY�6���6L]LNRY�6���5DMFK\N�-��0RGHORZDQLH�SURFHVyZ�REFL H G\QDPLF]Q\K����0DV]\Q\XU]DG]HQLD�	�QDU]H]LD ï������������6����±���

��


