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3DFLILF�&RDVW�(QJLQHHULQJ�&RPSDQ\�GHVLJQHG�DQG�EXLOW�WKH�ZRUOG·V�ILUVW
GRFNVLGH�FRQWDLQHU�FUDQH�IRU�0DWVRQ�7HUPLQDOV�LQ�������7KH�FKDOOHQJH�ZDV
WR�SURGXFH�D�FUDQH�WKDW�ZDV�UHOLDEOH���$Q\�ZRUNDEOH�VROXWLRQ�ZRXOG�EH
EHWWHU�WKDQ�SDOOHWV�DQG�FDUJR�QHWV�

7KH�JHRPHWU\�VXLWHG�WKH�FRQWDLQHUVKLS�WKDW�ZDV�RQ�WKH�GUDZLQJ�ERDUGV�
7KH�VWUXFWXUH�FRPSOLHG�ZLWK�UDLOZD\�EULGJH�VWDQGDUGV���7KH�HOHFWULFDO�DQG
PHFKDQLFDO�FRPSRQHQWV�FRPSOLHG�ZLWK�RYHUKHDG�EULGJH�FUDQH�VWDQGDUGV�
7KH�HQJLQHHUV��WKH�PDQXIDFWXUHU��DQG�WKH�EX\HU�ZHUH�DOO�ZLWKLQ�WZHQW\
PLQXWHV�RI�HDFK�RWKHU���:RUNLQJ�UHODWLRQVKLSV�KDG�DOUHDG\�EHHQ
HVWDEOLVKHG�RQ�HDUOLHU�SURMHFWV���7KH�SURMHFW�SURJUHVVHG�VPRRWKO\�ZLWK�IHZ
PLVXQGHUVWDQGLQJV�

7KH�JURZWK�RI�FRQWDLQHUL]HG�FDUJR�FKDQJHG�WKH�VKLSSLQJ�LQGXVWU\��2QH
UHVXOW�RI�FKHDSHU��IDVWHU��DQG�PRUH�UHOLDEOH�WUDQVSRUWDWLRQ�RI�FDUJR�ZDV�WKH
GHYHORSPHQW�RI�WKH�JOREDO�IDFWRU\���1RZ��D�SURGXFW�FRXOG�FRQWDLQ
FRPSRQHQWV�IURP�DQ\ZKHUH�LQ�WKH�ZRUOG���0DQXIDFWXUHUV�RQFH�KDG�D�ORFDO
DGYDQWDJH���1RZ�WKH\�PXVW�FRPSHWH�ZRUOGZLGH�

,URQLFDOO\��WKH�FRQWDLQHU�FUDQH�PDQXIDFWXUHUV�ZHUH�WKH�PRVW�DIIHFWHG�E\
LPSURYHG�WUDQVSRUWDWLRQ���&UDQHV�DUH�SXUFKDVHG�DQG�SURGXFHG�ZLWK�OLWWOH
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UHJDUG�WR�JHRJUDSK\��:H�FDQ�FRPPXQLFDWH�IDVWHU�DFURVV�WKH�JOREH�LQ�����
WKDQ�ZH�FRXOG�DFURVV�WRZQ�LQ��������(OHFWURQLF�FRPPXQLFDWLRQV�DOORZ
LQVWDQWDQHRXV�WUDQVPLVVLRQ�RI�GDWD��GUDZLQJV��DQG�SKRWRJUDSKV��7KH
GHVLJQ�EXLOG��WHDP�LV�ZRUOGZLGH���&RPSRQHQWV�DUH�PDGH�ZRUOGZLGH�DQG
VKLSSHG�WR�DQ�DVVHPEO\�VLWH���7KH�QHDUO\�FRPSOHWHG�FUDQH�LV�VKLSSHG�WR�WKH
WHUPLQDO�IXOO\�DVVHPEOHG�DQG�RSHUDWLRQDOO\�WHVWHG�

7KH�EX\HU·V�FKRLFHV�DUH�GLIILFXOW�WR�PDNH���7KH�FKDUDFWHULVWLFV�RI�WKH�FUDQH
PXVW�VXLW�FXUUHQW�QHHGV�DQG�WHFKQRORJ\�DQG�EH�DGDSWDEOH�WR�FKDQJLQJ
FRQGLWLRQV�

6HOHFWLQJ�D�PDQXIDFWXUHU�LV�RIWHQ�PRUH�GLIILFXOW�WKDQ�PDNLQJ�WKH�WHFKQLFDO
FKRLFHV���6KRXOG�WKH�EX\HU�DGDSW�WKH�VSHFLILFDWLRQV�WR�VXLW�WKH
PDQXIDFWXUHU�RU�VKRXOG�WKH�PDQXIDFWXUHU�DGDSW�KLV�SURFHVVHV�WR�PHHW�WKH
EX\HU·V�VSHFLILFDWLRQV"��,V�FRVW�WKH�RQO\�LVVXH"��'RHV�WKH�GHVLJQ�EXLOG�WHDP
PDNH�D�GLIIHUHQFH"

7KLV�SDSHU�DGGUHVVHV�ERWK�WKH�WHFKQLFDO�DQG�LQWDQJLEOH�LVVXHV���&KRLFHV�DUH
GLVFXVVHG��EXW�RQO\�D�IHZ�DQVZHUV�DUH�VXJJHVWHG���7KHUH�DUH�PDQ\�FRUUHFW
DQVZHUV���1R�WZR�VLWXDWLRQV�DUH�WKH�VDPH�

7KH�GLVFXVVLRQV�EHORZ�DUH�EDVHG�RQ�WKH�DXWKRU·V�IRUW\�\HDUV�RI�FRQWDLQHU
FUDQH�SUDFWLFH�DQG�UHFHQW�H[SHULHQFHV�ZLWK�WKH�SURFXUHPHQW�RI�RYHU�VL[W\
SRVW��3DQDPD[�FUDQHV���0DQ\�RI�WKH�SRVW�3DQDPD[�FUDQHV�DUH�LQ�WKH�/RV
$QJHOHV�DQG�/RQJ�%HDFK�SRUWV���7KH�RZQHUV�DQG�PDQXIDFWXUHUV�DUH�QRW
LGHQWLILHG���7KH�PDQXIDFWXUHUV�DUH�DOO�FDSDEOH�DQG�FRQVFLHQWLRXV�

SPECIFICATIONS

7KH�WHFKQLFDO�VSHFLILFDWLRQV�GHVFULEH�WKH�VL]H��WKH�GHVLJQ�FULWHULD��DQG�WKH
RSHUDWLRQDO�FKDUDFWHULVWLFV�RI�WKH�FUDQH���7KH�VDOLHQW�LWHPV�DUH�GLVFXVVHG
EHORZ�

CONFIGURATION

7KH�FRQYHQWLRQDO�3DQDPD[�FUDQH�KDV�WZR�FRQILJXUDWLRQV��RQH��WKH
RSHUDWLQJ�PRGH��ZLWK�WKH�ERRP�KRUL]RQWDO��DQG�DQRWKHU��WKH�VWRZHG
PRGH��ZLWK�WKH�ERRP�IXOO\�UDLVHG�

3RVW�3DQDPD[�FUDQHV�PD\�KDYH�WKUHH�FRQILJXUDWLRQV��WKH�RSHUDWLQJ�PRGH
ZLWK�WKH�ERRP�KRUL]RQWDO��WKH�VWRZHG�PRGH�ZLWK�WKH�ERRP�SDUWLDOO\
UDLVHG�WR�DERXW����GHJUHHV��DQG�WKH�PDLQWHQDQFH�PRGH�ZLWK�WKH�ERRP
IXOO\�UDLVHG�

7KH�SDUWLDOO\�UDLVHG�PRGH�LV�SRVVLEOH��VLQFH�WKH�FUDQHV�DUH�VR�WDOO�WKDW�WKH
ERRP�GRHV�QRW�QHHG�WR�EH�IXOO\�UDLVHG�WR�FOHDU�WKH�VKLS���7KLV�VDYHV�WLPH�
LPSURYHV�VWDELOLW\��DQG�UHGXFHV�WKH�ULVN�RI�WKH�ERRP�ODWFK�PDOIXQFWLRQLQJ
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DQG�FDXVLQJ�DQ�DFFLGHQW���,I�WKH�ODWFK�PDOIXQFWLRQV��WKH�ERRP�KRLVW�PD\
SD\�RXW�VODFN�URSH���,I�WKH�ODWFK�WKHQ�UHOHDVHV�WKH�ERRP�ZLWK�VODFN�URSH��WKH
ERRP�IDOOV�XQWLO�WKH�URSH�LV�WLJKW���7KLV�KDSSHQV�

&RQWDLQHU�FUDQHV�DUH�XVXDOO\�FDSDEOH�RI�IXOO�RSHUDWLRQ�RQO\�ZLWK�WKH�ERRP
KRUL]RQWDO���$W�RQH�WLPH��RSHUDWRUV�SODQQHG�WR�XVH�GRFNVLGH�FUDQHV�WR
KDQGOH�FDUJR�RQ�WKH�TXD\�ZLWK�WKH�ERRP�UDLVHG���7KLV�ZDV�QRW�ZRUWKZKLOH�
*HQHUDOO\��WKH�FUDQH�VKRXOG�EH�GHVLJQHG�WR�OLIW�WKH�UDWHG�ORDG�DQG�WUDYHO
WKH�WUROOH\�RQO\�ZKHQ�WKH��ERRP�LV�LQ�WKH�RSHUDWLQJ�SRVLWLRQ��7KH�WUROOH\
VKRXOG�EH�DEOH�WR�UDLVH�DQG�ORZHU�WKH�HPSW\�VSUHDGHU�ZLWK�WKH�ERRP
VWRZHG�

7KH�RSHUDWRU·V�FDE�LV�XVXDOO\�RQ�WKH�WUROOH\���+RZHYHU��DV�DXWRPDWLRQ
EHFRPHV�SRSXODU��LW�PD\�EH�HIIHFWLYH�WR�WDNH�WKH�RSHUDWRU·V�FDE�RII�WKH
WUROOH\�DQG�SXW�LW�RQ�DQ�LQGHSHQGHQW�UXQZD\�SDUDOOHO�WR�WKH�WUROOH\���7KLV
KDV�EHHQ�VXFFHVVIXOO\�GRQH�DW�9LUJLQLD�,QWHUQDWLRQDO�7HUPLQDOV��7KH�QHZ
$3/��(YHUJUHHQ��+DQMLQ��DQG�2DNODQG�FUDQHV�KDYH�SURYLVLRQV�EXLOW�LQ�IRU
IXWXUH�LQGHSHQGHQW�WUROOH\V�

CRANE GEOMETRY

7KH�W\SLFDO�SRVW�3DQDPD[�FUDQH�GLPHQVLRQV�DUH�

���
�JDQWU\�UDLO�JDJH�

����
�EDFNUHDFK�IURP�WKH�ODQGVLGH�UDLO�

���
�WR����·�RXWUHDFK�IURP�ZDWHUVLGH�UDLO�

���
�/LIW�DERYH�UDLOV�

���
�WRWDO�OLIW�

����
�FOHDU�DW�SRUWDO�

����
�FOHDU�EHWZHHQ�OHJV�

����
����RXW�WR�RXW�EXPSHUV�

����·�VHWEDFN�RI�ZDWHUVLGH�UDLO�IURP�WKH�VKLS�

1R�KHLJKW�OLPLW�

,Q�WKH�8QLWHG�6WDWHV��WKH�UDLO�JDJH�LV�W\SLFDOO\���·�IRU�WKH�ROGHU�3DQDPD[
FUDQHV�DQG����·�IRU�WKH�QHZHU�3DQDPD[�DQG�SRVW�3DQDPD[�FUDQHV���*DJH
VHOHFWLRQ�LV�FRQWUROOHG�E\�RSHUDWLRQDO�UHTXLUHPHQWV���&XUUHQWO\��VRPH
RSHUDWRUV�DUH�FRQVLGHULQJ����·�UDLO�JDJHV���7KH�LQFUHDVHG�JDJH�SURYLGHV
PRUH�URRP�IRU�WUDIILF�XQGHU�WKH�FUDQH���7KH�EDFNUHDFK�ZLOO�EH�HOLPLQDWHG�
UHVXOWLQJ�LQ�QR�LQFUHDVH�LQ�\DUG�DUHD�RFFXSLHG�E\�WKH�FUDQH���)RU�ODUJH
RXWUHDFK�FUDQHV��WKH�LQFUHDVHG�JDJH�UHGXFHV�WKH�UDLO�ORDGV�DQG�LQFUHDVHV
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WKH�VWDELOLW\���7KLV�LV�GLVFXVVHG�LQ�GHWDLO�LQ�6XSHU�3URGXFWLYH�&UDQHV
�5HIHUHQFH�����

7KH�FRPPRQ����·�RXWUHDFK��ZLWK���·�VHWEDFN�WR�WKH�ZDWHUVLGH�UDLO��LV
VXLWDEOH�IRU�FUDQHV�VHUYLFLQJ�VKLSV�ZLWK����URZV�RI�FRQWDLQHUV�RQ�GHFN��WKH
FXUUHQW�PD[LPXP���7KH�QHZ�$3/�FUDQHV�LQ�WKH�3RUW�RI�/RV�$QJHOHV�DQG
VHYHUDO�FUDQHV�LQ�WKH�3RUW�RI�2DNODQG�DUH�FDSDEOH�RI����·�RXWUHDFK���7KH
LQFUHDVHG�RXWUHDFK�LV�QHHGHG�WR�VHUYLFH�VKLSV�ZLWK����FRQWDLQHUV�RQ�GHFN
DQG�ZLWK�WKH�ZDWHUVLGH�UDLO�VHWEDFN���·��µ�IURP�WKH�VKLS�WR�SURYLGH�D�WUDIILF
ODQH�QH[W�WR�WKH�VKLS���7KLV�ZLOO�EH�HYHQ�PRUH�LPSRUWDQW�ZKHQ�WKH
FRQWDLQHU�WUDIILF�LV�DXWRPDWHG���6LQFH�VKLSV�PD\�HYHQWXDOO\�KDYH����URZV
RQ�GHFN��VRPH�EX\HUV�DUH�VSHFLI\LQJ����·�RXWUHDFK�ZLWK���·�VHW�EDFN���7KLV
RXWUHDFK�LV�IHDVLEOH���(YHQ�LI�WKH�IXOO�RXWUHDFK�LV�QRW�UHTXLUHG�WR�UHDFK�WKH
ODVW�FRQWDLQHU���LW�LV�GHVLUDEOH�IRU�RSHUDWLRQV��VLQFH�WKH�WUROOH\�VSHHG�QHHGV
WR�EH�UHGXFHG�QHDU�WKH�HQG�RI�WKH�ERRP�

7KH����·�OLIW�DERYH�WKH�UDLOV�DQG�WKH����·�WRWDO�OLIW�DUH�DGHTXDWH�IRU�SODQQHG
YHVVHOV���,I�PRUH�KHLJKW�LV�QHHGHG�ODWHU��WKH�FUDQHV�FDQ�EH�HFRQRPLFDOO\
PRGLILHG�

7KH���·�FOHDU�KHLJKW�XQGHU�SRUWDO�VKRXOG�DOORZV�IRU�WKH�XVH�RI�VWUDGGOH
FDUULHUV���7KH�LQFUHDVHG�FOHDU�KHLJKW�GRHV�QRW�DGG�VLJQLILFDQWO\�WR�FRVW��EXW
LW�FDQ�FDXVH�VZD\�SUREOHPV�GXH�WR�G\QDPLF�UHVSRQVH�RI�WKH�IUDPH�WR�WKH
ORDG�FRQWURO�IRUFHV���7KH�G\QDPLF�SUREOHP�LV�SUHVHQW�ZLWK�ERWK�DXWRPDWLF
DQG�PDQXDO�VZD\�FRQWURO���7KLV�LV�GLVFXVVHG�ODWHU�

7KH�GLVWDQFH�EHWZHHQ�WKH�EXPSHUV�LV�OLPLWHG��VR�FUDQHV�FDQ�VHUYLFH
DOWHUQDWH�KDWFKHV���6XUSULVLQJO\��WKLV�GLPHQVLRQ�LV�QRW�XQLYHUVDO���6RPH
RSHUDWRUV�OLPLW�WKH�GLPHQVLRQ�WR���·��µ���7KH�UHGXFHG�GLPHQVLRQ�LQFUHDVHV
WKH�ZKHHO�ORDGV�DQG�UHGXFHV�WKH�VWDELOLW\���2Q�VRPH�FUDQHV��VWRS�EORFNV�DUH
XVHG�EHWZHHQ�WKH�ERWWRP�RI�WKH�VLOO�EHDP�DQG�WKH�PDLQ�HTXDOL]HUV�WR
SURYLGH�WKH�GHVLUHG�VDIHW\�PDUJLQ�ZLWKRXW�DGGLQJ�EDOODVW�

7KH�VHOHFWLRQ�RI�WKH�VHWEDFN�RI�WKH�ZDWHUVLGH�UDLO�IURP�WKH�VKLS�LV
SUREOHPDWLF���6XSHUILFLDOO\��WKH�VHWEDFN�VHHPV�WR�UHGXFH�WKH�XVHDEOH�\DUG
DUHD���%XW�VRPH�VSDFH�LV�UHTXLUHG�WR�VHUYLFH�WKH�VKLS���7KH�VHWEDFN�GLVWDQFH
LV�VHOHFWHG�WR�VXLW�RSHUDWLRQDO�UHTXLUHPHQWV���,I�WKH�WHUPLQDO�ZLOO�EH
DXWRPDWHG�RU�WKH�TXD\�ZLOO�EH�YHU\�EXV\��IRU�H[DPSOH��WKH�$3/�/RV
$QJHOHV�WHUPLQDO��WKH�ZDWHUVLGH�WUDIILF�ODQH�LV�MXVWLILHG���7KH�FRVW�GXH�WR�WKH
LQFUHDVH�LQ�FUDQH�ZHLJKW�DQG�UDLO�ORDGV�LV�VLJQLILFDQW�UHODWLYH�WR�WKH�FUDQH
DQG�UDLO�EXW�QRW�UHODWLYH�WR�WKH�RYHUDOO�WHUPLQDO���7KH�LQFUHDVHG�VHWEDFN�DOVR
KDV�WKH�DGYDQWDJH�RI�UHGXFLQJ�WKH�FKDQFH�RI�D�VKLS�FROOLGLQJ�ZLWK�WKH
VWRZHG�FUDQH�
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CAPACITY

7KH�XVXDO�UDWHG�ORDG�XQGHU�WKH�VSUHDGHU�LV����ORQJ�WRQV��EDVHG�RQ
KDQGOLQJ����ORQJ�WRQ�WZLQ���·�FRQWDLQHUV���&XUUHQWO\�VRPH���·�FRQWDLQHUV
KDYH�D�PD[LPXP�JURVV�ZHLJKW�RI����ORQJ�WRQV���7KLV��KRZHYHU��LV�UDUH�
6LQFH�WKH�ORDG�FDQ�EH�PHDVXUHG��DQG�WKH�FKDQFH�RI�KDQGOLQJ�WZR
PD[LPXP�ZHLJKW�FRQWDLQHUV�VLPXOWDQHRXVO\�LV�VOLJKW��PDQ\�FUDQHV�FDQ
RSHUDWH�ZLWKLQ�WKH�UDWHG�ORDG�RI����ORQJ�WRQV��HYHQ�LI�RQH�RI�WKH�WZLQ
WZHQWLHV�ZHLJKV����ORQJ�WRQV���$�IHZ�FUDQHV�KDYH�D�UDWHG�ORDG�RI����RU
PRUH�ORQJ�WRQV���7KH�FRVW�LQFUHDVH�GHSHQGV�RQ�WKH�GHILQHG�RSHUDWLQJ�F\FOH
DQG�IDWLJXH�ORDG�VSHFWUXP���,I�WKHVH�DUH�FDUHIXOO\�GHILQHG��WKH�FRVW�LQFUHDVH
WKH�UDWHG�ORDG�WKH����ORQJ�WRQV�PD\�EH�VPDOO�

7KH�FDUJR�EHDP�FDQ�XVXDOO\�EH�UDWHG�IRU�WKH�ORDG�XQGHU�WKH�VSUHDGHU�SOXV
���ORQJ�WRQV��VLQFH�WKH�FDUJR�EHDP�LV�QRW�DV�KHDY\�DV�WKH�VSUHDGHU���7KH
FDSDFLW\�RI�WKH�FDUJR�EHDP�VKRXOG�EH�GHWHUPLQHG�DIWHU�WKH�GHVLJQ�LV
FRPSOHWHG�EDVHG�RQ�WKH�UDWHG�ORDG�XQGHU�WKH�VSUHDGHU�

SPEEDS

7\SLFDO�VSHHGV�IRU�SRVW�3DQDPD[�FUDQHV�DUH�

0DLQ�+RLVW�

+RLVWLQJ�DQG�ORZHULQJ�ZLWK�UDWHG�ORDG�����WR�����ISP�

+RLVWLQJ�DQG�ORZHULQJ�ZLWK�VSUHDGHU�RQO\��QR�ORDG������WR�����ISP�

5RSH�DQG�PDFKLQHU\�WUROOH\V�

����ISP�

*DQWU\�WUDYHO�

����ISP

%RRP�+RLVW

7LPH�WR�UDLVH�RU�ORZHU�WR�SDUWLDOO\�UDLVHG�SRVLWLRQ����PLQ�

ROPE TROLLEY OR MACHINERY TROLLEY

2QFH��QHDUO\�DOO�FRQWDLQHU�FUDQHV�KDG�URSH�WUROOH\V���)RU�D�URSH�WUROOH\��WKH
PDLQ�KRLVW�URSHV�IHHG�IURP�WKH�PDLQ�KRLVW�PDFKLQHU\�RQ�IUDPH�WKURXJK
WKH�WUROOH\�WR�WKH�VSUHDGHU���7KH�URSH�WUROOH\�LV�XVXDOO\�WRZHG�E\�URSHV
IURP�WKH�WUROOH\�GULYH�RQ�WKH�IUDPH���7KH�URSH�WRZHG�WUROOH\�LV�WKH�OLJKWHVW
SRVVLEOH�WUROOH\���6RPH�URSH�WUROOH\V�DUH�GULYHQ�E\�PRWRUV�RQ�WKH�WUROOH\�
7KHVH�WUROOH\V�DUH�FDOOHG�VHPL�URSH�WUROOH\V�
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1RZ��VRPH�FUDQHV�KDYH�PDFKLQHU\�WUROOH\V���)RU�D�PDFKLQHU\�WUROOH\��WKH
PDLQ�KRLVW�DQG�WUROOH\�GULYHV�DUH�RQ�WKH�WUROOH\���7KH�PDFKLQHU\�WUROOH\�LV
WKH�KHDYLHVW�WUROOH\���%XW�WKH�GLVDGYDQWDJH�RI�ZHLJKW�LV�RIIVHW�E\�D�PXFK
VLPSOHU�RYHUDOO�PHFKDQLFDO�V\VWHP�

$OWKRXJK�PRVW�FUDQHV�KDYH�D�URSH�WUROOH\��$3/�DQG�RWKHUV�KDYH�VHOHFWHG�D
PDFKLQHU\�WUROOH\��SULPDULO\�IRU�HDVH�RI�PDLQWHQDQFH���$3/·V�QHZ�3RUW�RI
/RV�$QJOHV�PDFKLQHU\�WUROOH\�FUDQHV�DUH�SHUIRUPLQJ�ZHOO���7KH�KHDYLHU
ZKHHO�ORDGV�DUH�QRW�D�SUREOHP�IRU�QHZ�ZKDUYHV�

(LWKHU�VW\OH�RI�WUROOH\�ZLOO�ZRUN��1HLWKHU�KDV�D�GLVWLQFW�DGYDQWDJH���7KH
FKRLFH�GHSHQGV�RQ�WKH�WHUPLQDO�RSHUDWRU·V�SUHIHUHQFH�

DESIGN CRITERIA

7KHUH�LV�QR�QDWLRQDO�VWDQGDUG�VXLWDEOH�IRU�GRFNVLGH�FRQWDLQHU�FUDQHV�
%X\HUV�XVXDOO\�UHO\�RQ�H[SHUW�DGYLFH�RU�WKH�DGYLFH�RI�PDQXIDFWXUHUV�
3URSHU�GHVLJQ�FULWHULD�SURGXFHV�DQ�HFRQRPLF��UHOLDEOH�FUDQH�WKDW�ILOOV�WKH
QHHG�

&RQWDLQHU�FUDQHV�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�RWKHU�GRFNVLGH�FUDQHV
DQG�IURP�EULGJH�FUDQHV���&RQWDLQHU�FUDQHV�XVXDOO\�H[SHULHQFH�PLOOLRQV�RI
F\FOHV�RI�VLJQLILFDQW�ORDGV���7KH�ORDG�VSHFWUXP�FDQ�EH�GHILQHG�ZLWK
UHDVRQDEOH�DFFXUDF\

%XLOGLQJ�FRGHV��OLNH�WKH�$,6&�6SHFLILFDWLRQ�IRU�6WUXFWXUDO�6WHHO�%XLOGLQJV
�5HIHUHQFH�����LQFOXGH�VRPH�IDWLJXH�FULWHULD��EXW�WKH�SURYLVLRQV�DUH
VXSHUILFLDO�DQG�PDQ\�LPSRUWDQW�UHTXLUHPHQWV�DUH�QRW�PHQWLRQHG���%ULGJH
FUDQH�FRGHV��OLNH�$,6(�7HFKQLFDO�5HSRUW�1R�����5HIHUHQFH�����DUH�VXLWDEOH�IRU
EULGJH�FUDQHV��EXW�DJDLQ��PDQ\�LPSRUWDQW�GHVLJQ�FRQVLGHUDWLRQV�DUH�QRW
PHQWLRQHG���6RPH�IRUHLJQ�VSHFLILFDWLRQV�FDQ�EH�DGDSWHG�WR�FRQWDLQHU
FUDQHV�

7KH�SURSHU�GHVLJQ�FULWHULD�ZLOO�YDU\�IURP�FUDQH�WR�FUDQH�GHSHQGLQJ�RQ�WKH
H[SHFWHG�XVH��SHUIRUPDQFH��DQG�HQYLURQPHQW�

7KH�PHFKDQLFDO�FULWHULD�LQ�WKH�)(0�VSHFLILFDWLRQV��5HIHUHQFH�����DQG�WKH
VWDWLF�SURYLVLRQV�RI�WKH�$,6&�6SHFLILFDWLRQ�IRU�6WUXFWXUDO�6WHHO�%XLOGLQJV
�5HIHUHQFH����DUH�VXLWDEOH�IRU�DOO�EXW�F\FOLFDO�VWUHVVHV��SURYLGHG�VRPH
DGGLWLRQV�DQG�PRGLILFDWLRQV�DUH�PDGH�

7KH�%ULWLVK�:HOGLQJ�,QVWLWXWH�KDV�SHUIRUPHG�VLJQLILFDQW�DQG�H[WHQVLYH
UHVHDUFK�RQ�WKH�EHKDYLRU�RI�ZHOGHG�MRLQWV�VXEMHFWHG�WR�F\FOLFDO�ORDGLQJ���%6
������5HIHUHQFH����LV�EDVHG�RQ�WKLV�UHVHDUFK�DQG�LV�WKH�EHVW�JXLGH�IRU
IDWLJXH�GHVLJQ�DYDLODEOH���7KH�$,6&�SODWH�EXFNOLQJ�SURYLVLRQV�DUH�XQVDIH�
7KH�SUREOHPV�IURP�ORFDO�EXFNOLQJ�RI�WKLQ��LQDGHTXDWHO\�VWLIIHQHG�ZHE
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SODWHV�RQ�EULGJHV�DUH�ZHOO�NQRZQ���7KH�',1��5HIHUHQFH����DQG�)(0
VSHFLILFDWLRQ�SURYLVLRQV�IRU�SODWH�EXFNOLQJ�DUH�UHDVRQDEO\�JRRG���7KH�',1
DQG�)(0�VSHFLILFDWLRQV�FDQ�EH�PRGLILHG�LQ�DFFRUGDQFH�ZLWK�WKH�FRQFHSWV
LQ�WKH�*XLGH�WR�6WDELOLW\�'HVLJQ�&ULWHULD�IRU�0HWDO�6WUXFWXUHV��5HIHUHQFH����WR
SURGXFH�UHOLDEOH�HFRQRPLF�SODWH�EXFNOLQJ�FULWHULD�

(OHFWULFDO�V\VWHPV�DUH�XVXDOO\�GHVLJQHG�E\�WKH�VXSSOLHU���*(�DQG�$%%�DUH
GRPLQDQW�VXSSOLHUV�WRGD\���2WKHUV�DUH�DYDLODEOH�DQG�PRUH�ZLOO�FRPH��EXW
FXUUHQWO\�WKHVH�WZR�FRPSDQLHV�DUH�WKH�OHDGHUV���,Q�VRPH�MXULVGLFWLRQV��OLNH
/RV�$QJHOHV��WKH�ORFDO�HOHFWULFDO�FRGH�PXVW�EH�PHW���7KLV�FDQ�FDXVH�VHULRXV
DQG�FRVWO\�SUREOHPV���7KH�VXSSOLHU�VKRXOG�EH�ZDUQHG�LI�ORFDO�FRGH
DSSURYDO�LV�QHHGHG�

LOAD CONTROL

7R�EH�VXSHU�SURGXFWLYH��VZD\�DQG�\DZ�QHHG�WR�EH�FRQWUROOHG���6ZD\�LV
VZLQJLQJ�LQ�WKH�GLUHFWLRQ�RI�WUROOH\�WUDYHO���<DZ�LV�URWDWLRQ�DERXW�WKH
YHUWLFDO�D[LV���6ZD\�DQG�\DZ�PD\�EH�FRQWUROOHG�E\�XVLQJ�ULJLG�UHHYLQJ��OLNH
RQ�WKH�0DWVRQ�/RV�$QJHOHV�WHUPLQDO�ODUJH�JDQWU\�\DUG�FUDQHV��RU�E\�XVLQJ
IOH[LEOH�UHHYLQJ�DQG�FRQWUROOHG�WUROOH\�PRWLRQV��DV�RQ�WKH�$3/�WHUPLQDO����
FUDQHV���7UROOH\�PRWLRQV�PD\�EH�FRQWUROOHG�DXWRPDWLFDOO\�E\�DQ�HOHFWURQLF
DQWL�VZD\�V\VWHP��PDQXDOO\�E\�WKH�FUDQH�RSHUDWRU��RU�E\�D�FRPELQDWLRQ�RI
ERWK���2SHUDWRUV�GR�QRW�DJUHH�ZKHWKHU�RU�QRW�DXWRPDWLF�FRQWURO�LV�QHHGHG
RU�HYHQ�EHQHILFLDO�

2SHUDWRUV�JHQHUDOO\�DJUHH�WKDW�D�JRRG�DXWRPDWLF�VZD\�FRQWURO�ZLOO�KHOS
WKH�OHVV�VNLOOHG�RSHUDWRU���6RPH�WKLQN�DXWRPDWLF�VZD\�FRQWURO�UHGXFHV�WKH
SURGXFWLYLW\�RI�KLJKO\�VNLOOHG�RSHUDWRUV���7KLV�FRXOG�EH���%XW�DXWRPDWLF
ORDG�FRQWURO�KDV�LPSURYHG�GUDPDWLFDOO\�LQ�WKH�ODVW�IHZ�\HDUV�DQG�ZLOO�VRRQ
EH�VR�JRRG�WKDW�DOO�RSHUDWRUV�ZLOO�EH�KHOSHG���:KHQ�VHPL�DQG�IXOO\
DXWRPDWLF�FUDQH�RSHUDWLRQ�LV�DFKLHYHG��ZKLFK�ZLOO�KDSSHQ�LQ�WKH�QH[W�WHQ
\HDUV��DXWRPDWLF�VZD\�FRQWURO�ZLOO�EH�UHTXLUHG���,W�LV�LPSRUWDQW�WR
UHFRJQL]H�WKH�QHHG�IRU�DXWRPDWLF�FRQWURO�SURYLVLRQV�QRZ��VLQFH�WKH
FKDUDFWHULVWLFV�RI�WKH�FUDQH�VHOHFWHG�QRZ�PD\�PDNH�ODWHU�DGRSWLRQ�RI
DXWRPDWLF�VZD\�FRQWURO�H[SHQVLYH�

,I�VZD\�FRQWURO�LV�PDQXDO��WKHQ�ULJLG�UHHYLQJ�LV�GHVLUDEOH���)RU�ULJLG
UHHYLQJ��WKH�PDLQ�IDOOV�VKRXOG�EH�LQFOLQHG���%XW�LI�VZD\�FRQWURO�LV
DXWRPDWLF��WKH�IDOOV�VKRXOG�EH�QHDUO\�YHUWLFDO�

)RU�ULJLG�UHHYLQJ�WKH�VZLQJ�SHULRG�GHSHQGV�RQ�WKH�VSULQJ�VWLIIQHVV�RI�WKH
UHHYLQJ�DQG�WULEXWDU\�PDVV���:KHQ�WKH�ORDG�LV�HFFHQWULF��WKH�HIIHFWLYH�PDVV
LV�QRW�WKH�VDPH�DW�ERWK�HQGV�RI�WKH�FRQWDLQHU���%XW�WKH�VWLIIQHVV�RI�WKH�IDOOV
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LV�WKH�VDPH��VR�WKH�VZLQJLQJ�SHULRG�LV�GLIIHUHQW�DW�HDFK�HQG��DQG�WKH�ORDG
WHQGV�WR�\DZ�

)RU�YHUWLFDO�IDOOV��WKH�SHULRG�GHSHQGV�RQO\�RQ�WKH�OHQJWK�RI�WKH�IDOOV���7KH
GLIIHUHQFH�LQ�PDVV�DW�HDFK�HQG�GRHV�QRW�DIIHFW�WKH�SHULRG���7KH�ORDG�GRHV
QRW�\DZ�DQG�WUROOH\�PRWLRQ�DORQH�FDQ�HOLPLQDWH�VZD\�

&RQWDLQHUV�WHQG�WR�\DZ�RQ�ULJLG�UHHYLQJ�DQG�VZLQJ�RQ�IOH[LEOH�IDOOV���6R
WKH�UHHYLQJ�WKDW�LV�EHVW�IRU�PDQXDO�FRQWURO�LV�QRW�VXLWDEOH�IRU�DXWRPDWLF
FRQWURO��$QG�YLVD�YHUVD�

$�QHZ�SUREOHP�KDV�GHYHORSHG�IRU�ORDG�FRQWURO�RQ�SRVW�3DQDPD[�FUDQHV
ZLWK�YHUWLFDO�IDOOV���7KH�G\QDPLF�LQWHUDFWLRQ�EHWZHHQ�WKH�IUDPH��WKH�WUROOH\�
DQG�WKH�ORDG�FDQ�EH�SUREOHPDWLF���,I�WKH�QDWXUDO�SHULRG�RI�WKH�IUDPH�LV�RQH
KDOI�WKH�SHULRG�RI�WKH�KDQJLQJ�ORDG��WKH�PRWLRQ�RI�WKH�WUROOH\�WKDW�LV
H[SHFWHG�WR�FRQWURO�VZD\�ZLOO�LQVWHDG�H[FLWH�WKH�IUDPH���7KH�IUDPH�SHULRG
GHSHQGV�RQ�WKH�PDVV�DQG�VWLIIQHVV�RI�WKH�IUDPH�

:LWK�YHUWLFDO�IDOOV��WKH�QDWXUDO�SHULRG�RI�WKH�KDQJLQJ�ORDG�LV�DERXW���RU��
VHFRQGV���)RU�LQFOLQHG�IDOOV�WKH�SHULRG�LV�OHVV���)RU�W\SLFDO�3DQDPD[�FUDQHV�
GHVLJQHG�IRU�PRGHUDWH�VWRZHG�ZLQGV��WKH�QDWXUDO�SHULRG�RI�WKH�IUDPH�LQ
WKH�WUROOH\�WUDYHO�GLUHFWLRQ�LV�DERXW�����VHFRQGV��VR�G\QDPLF�UHVRQDQFH�LV
QRW�D�SUREOHP�

)RU�SRVW�3DQDPD[�FUDQHV�WKH�PDVV�LV�VLJQLILFDQWO\�LQFUHDVHG��HVSHFLDOO\�DW
WKH�WUROOH\�OHYHO��DQG�VWLIIQHVV�LV�UHGXFHG�EHFDXVH�WKH�SRUWDO�KHLJKW�LV
LQFUHDVHG���7KH�IUDPH�SHULRG�LV�LQFUHDVHG�WR�DERXW�����RU���VHFRQGV���6R��WKH
UDWLR�RI�IUDPH�SHULRG�WR�WKH�ORDG�SHULRG�LV�DERXW�RQH�KDOI��WKH�ZRUVW�FDVH�
:KHQ�WKH�RSHUDWRU�RU�WKH�FRPSXWHU�DWWHPSWV�WR�FRQWURO�VZLQJ��WKH�WUROOH\
DFFHOHUDWLRQ�IRUFHV�H[FLWH�WKH�IUDPH�LQVWHDG�RI�FRQWUROOLQJ�WKH�ORDG���7KLV
HIIHFW�FDQ�EH�UHGXFHG�E\�FKDQJLQJ�WKH�FRQWUROV���%XW�WKH�EHVW�VROXWLRQ�LV�WR
GHVLJQ�WKH�FUDQH�WR�DYRLG�WKH�XQGHVLUDEOH�UDWLR���7KH�QDWXUDO�SHULRG�RI�WKH
IUDPH�LQ�WKH�WUROOH\�WUDYHO�GLUHFWLRQ�VKRXOG�EH�DERXW�����VHFRQGV�RU�OHVV�
7KLV�FDQ�EH�HFRQRPLFDOO\�DFKLHYHG�E\�LQFUHDVLQJ�WKH�GHSWK�RI�WKH�OHJV�DQG
WKH�SRUWDO�WLH�

6QDJ�SURWHFWLRQ��ZKLFK�LV�QRW�UHODWHG�WR�VZD\�DQG�QRW�UHODWHG�WR�VWDOO��LV
DOZD\V�GHVLUDEOH���6QDJ�ORDGV�GHYHORS�ZKHQ�WKH�KLJK�VSHHG�HPSW\
VSUHDGHU�MDPV�LQ�WKH�VKLS·V�FHOOV�DQG�WKH�NLQHWLF�HQHUJ\�RI�WKH�URWDWLQJ
PDFKLQHU\�PXVW�EH�DEVRUEHG�E\�WKH�URSHV�DQG�VWUXFWXUH���7KLV�LV�HVSHFLDOO\
FULWLFDO�IRU�PDFKLQHU\�WUROOH\�FUDQHV���7KH�VQDJ�FRQWURO�GHYLFH�VKRXOG�UHVHW
DXWRPDWLFDOO\�
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POWER SUPPLY

7KH�SULPDU\�SRZHU�VRXUFH�LV�HLWKHU�VKRUH�HOHFWULFDO�VXSSO\�RU�GLHVHO�PRWRU
JHQHUDWRU�VHWV�RQ�WKH�FUDQH���6KRUH�SRZHU�LV�PRVW�GHVLUDEOH���6KRUH�SRZHU
LV�W\SLFDOO\������YROWV��EXW�LW�FDQ�EH�DV�KLJK�DV��������YROWV�

7KH�VKRUH�SRZHU�LV�WUDQVPLWWHG�WKURXJK�D�FDEOH�XVLQJ�FDEOH�UHHOV�RU
WKURXJK�EXVV�EDUV�DQG�FROOHFWRUV���0RVW�FDEOH�UHHOV�DUH�PRQRVSLUDO�UHHOV�
7KH�FDEOH�IHHGV�IURP�D�YDXOW�WKURXJK�D�KRUQ�WR�D�WURXJK�LQ�WKH�ZKDUI���7KH
WURXJK�PD\�EH�FRYHUHG��XVXDOO\�ZLWK�D�3DQ]HU�EHOW��RU�QRW�FRYHUHG���&DEOH
UHHOV�FDQ�KROG�DV�PXFK�DV������IHHW�RI�FDEOH��DOORZLQJ�WKH�FUDQH�WR�WUDYHO
�����IHHW���&DEOHV�FRQWDLQ�D�ILEHU�RSWLF�VWUDQG�IRU�FRPPXQLFDWLRQV����%XVV
EDU�V\VWHPV�DUH�XVXDOO\�EHORZ�JUDGH�LQ�D�SRZHU�WUHQFK�ZLWK�KLQJHG
FRYHUV���2YHUKHDG�FRQGXFWRUV�PD\�EH�XVHG�RQ�WKH�ODQGVLGH�RI�WKH�FUDQH�
2YHUKHDG�V\VWHPV��KRZHYHU��LQWHUIHUH�ZLWK�RSHUDWLRQV�DQG�DUH�QRW�ZLGHO\
XVHG�QRZ���&RPPXQLFDWLRQV�FDQQRW�EH�FDUULHG�LQ�WKH�EXVV���$W�WKH�+DQMLQ
WHUPLQDO�LQ�/RQJ�%HDFK��WKH�FROOHFWRU�WUHQFK�LQFOXGHV�D�SDUDOOHO�PLFUR�ZDYH
FRPPXQLFDWLRQV�V\VWHP�

&DEOH�UHHOV�KDYH�WKH�DGYDQWDJH�RI�EHLQJ�OHVV�OLNHO\�WR�KDYH�H[FHVVLYH
YROWDJH�GURS��DQG�LW�LV�HDVLHU�WR�LVRODWH�RQH�FUDQH���7KH�3RUW�RI�2DNODQG�KDV
FRQYHUWHG�VRPH�FROOHFWRU�V\VWHPV�WR�FDEOH�UHHOV�LQ�RUGHU�WR�WUDQVPLW�PRUH
SRZHU�WKURXJK�H[LVWLQJ�SRZHU�WUHQFKHV�

%RWK�FDEOH�UHHOV�DQG�EXVV�EDUV�SHUIRUP�ZHOO���7KH�FKRLFH�GHSHQGV�RQ�WKH
FRQGLWLRQV�DW�WKH�VLWH�DQG�WKH�RSHUDWRU·V�RSLQLRQ���2SHUDWRUV�GRQ·W�DJUHH�RQ
WKH�FKRLFH�

OPERATING AND STORM WIND LOAD

0RVW�RSHUDWRUV�VWRS�RSHUDWLRQV�ZKHQ�WKH�DQHPRPHWHU�RQ�WKH�DSH[�EHDP
LQGLFDWHV�D�ZLQG�VSHHG�RI����PSK���,Q�RUGHU�WR�DOORZ�WKH�FUDQH�WR�EH
VWRZHG�DIWHU�WHUPLQDWLRQ�RI�RSHUDWLRQV��WKH�GHVLJQ�ZLQG�VSHHG�LV����PSK�
$V�D�SUHFDXWLRQ�DJDLQVW�VXGGHQ�JXVWV��WKH�JDQWU\�V\VWHP�VKRXOG�EH�DEOH�WR
UHVLVW�D����PSK�JXVW�ZLWKRXW�PRYLQJ���7KH�HIIHFW�RI�WKH�HFFHQWULFLW\
EHWZHHQ�WKH�UDLO�DQG�WKH�PDLQ�HTXDOL]HU�SLQ�VKRXOG�EH�LQFOXGHG�LQ�WKH
DQDO\VLV�RI�WKH�JDQWU\�GULYH�V\VWHP���7KLV�LV�GLVFXVVHG�LQ�WKH�3RUWV���
SDSHU��'RFNVLGH�&RQWDLQHU�&UDQHV��5HIHUHQFH�����

6WRUP�ZLQG�ORDG�FULWHULD�VKRXOG�IROORZ�WKH�$6&(�6WDQGDUG������0LQLPXP
'HVLJQ�:LQG�/RDGV�IRU�%XLOGLQJV�DQG�2WKHU�6WUXFWXUHV��5HIHUHQFH������6KDSH
FRHIILFLHQWV�PD\�EH�WDNHQ�IURP�D�VWDQGDUG�VXFK�DV�%6�������5HIHUHQFH����RU
GHWHUPLQHG�IURP�ZLQG�WXQQHO�WHVW���,I�ZLQG�WXQQHO�WHVWV�DUH�XVHG�WKH\
VKRXOG�IROORZ�WKH�GHWDLOHG�UHTXLUHPHQWV�IRU�ERXQGDU\�OD\HU�ZLQG�WXQQHOV
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VSHFLILHG�LQ�$6&(��������0DQXIDFWXUHU·V�WHVWV�DUH�RIWHQ�LQYDOLG�EHFDXVH�RI
WHVW�GHILFLHQFLHV�DQG�D�PLVXQGHUVWDQGLQJ�RI�WKH�HIIHFWV�RI�ZLQG�

,I�WLHGRZQV�DUH�UHTXLUHG��WKH�WLHGRZQV�DQG�WKH�ORDG�SDWK�WR�WKH�WLHGRZQV
VKRXOG�EH�GHVLJQHG�XVLQJ�ORDG�DQG�UHVLVWDQFH�IDFWRU�GHVLJQ�SULQFLSOHV�
7KH�WLHGRZQ�VKRXOG�EH�VWURQJ�HQRXJK�WR�UHVLVW�WKH�IDFWRUHG�GHDG�ORDG�SOXV
WKH�IDFWRUHG�ZLQG���6RPH�PDQXIDFWXUHUV�GHVLJQ�IRU�XQIDFWRUHG�ORDGV�
UHVXOWLQJ�LQ�XQGHUVL]HG�WLHGRZQV���$W�OHDVW����FUDQHV�KDYH�EHHQ�GHVWUR\HG
GXH�WR�WLHGRZQ�IDLOXUHV�

WHEEL LOADS

7KH�FDOFXODWHG�ZKHHO�ORDGV�VKRXOG�EH�FDOFXODWHG�XVLQJ�ORDG�IDFWRUV���1HZ
ZKDUYHV�IRU�SRVW�3DQDPD[�FUDQHV�VKRXOG�EH�GHVLJQHG�IRU�D�IDFWRUHG
RSHUDWLQJ�ORDG�RI����NLSV�SHU�IRRW�RQ�WKH�ZDWHUVLGH�UDLO�DQG����NLSV�SHU
IRRW�RQ�WKH�ODQGVLGH�UDLO�DQG��IRU�3DQDPD[�FUDQHV�����NLSV�SHU�IRRW�RQ�WKH
ZDWHUVLGH�UDLO�DQG����NLSV�SHU�IRRW�RQ�WKH�ODQGVLGH�UDLO���:KHHO�ORDGV�DUH
GLVFXVVHG�LQ�UHIHUHQFH����

SELECTING A MANUFACTURER

6LQFH�WKH�DGYHQW�RI�WKH�JOREDO�IDFWRU\��WKH�VHOHFWLRQ�RI�WKH�PDQXIDFWXUHU
KDV�EHFRPH�H[WUHPHO\�GLIILFXOW���7KH�UXOHV�KDYH�FKDQJHG��WKH�WHDPV�KDYH
FKDQJHG��DQG�WKHUH�DUH�QHZ�SOD\HUV���%XW�WR�PDNH�PDWWHUV�PRUH�GLIILFXOW�
WKHUH�DUH�QHZ�SOD\HUV�RQ�ROG�WHDPV���,W�LV�YHU\�GLIILFXOW�WR�SUHGLFW
SHUIRUPDQFH�

,I�WKH�PDQXIDFWXUHU�KDV�D�JRRG�WUDFN�UHFRUG��DQG�LI�KH�SHUIRUPV�WKH�MRE
ZLWK�WKH�VDPH�HQJLQHHU��IDEULFDWRU��DQG�HUHFWRU�WHDP��WKHQ�WKH�FKDQFH�RI
VXFFHVV�LV�KLJK���6R�LV�WKH�SULFH���7KH�JOREDO�IDFWRU\�FDQ�UHGXFH�WKH�SULFH�E\
DV�PXFK�DV����SHUFHQW���7KLV�LV�SHUVXDVLYH�DQG�VHOOV�FUDQHV���%XW�LW·V�QRW�WKH
VDPH�WHDP���7KH�ODERU�PD\�EH�ORZ�VNLOOHG�DQG�FKHDS���2IWHQ�WKH�WHDP
PHPEHUV�KDYH�QRW�ZRUNHG�WRJHWKHU�EHIRUH���,Q�VSLWH�RI�WKH�SUREOHPV�
FUDQHV�KDYH�EHHQ�SXUFKDVHG�DQG�VXFFHVVIXOO\�GHOLYHUHG�IURP�JOREDO
IDFWRULHV���6R�VXFFHVV�LV�SRVVLEOH��EXW�LW�WDNHV�D�WHDP�HIIRUW�DQG�DQ
XQGHUVWDQGLQJ�RI�WKH�SRWHQWLDO�GLIILFXOWLHV�

6RPH�GHVLJQV�DUH�SDWWHUQHG�DIWHU�D�SURYHQ�GHVLJQ�EXW�WKH�GHVLJQHU
XQNQRZLQJO\�PDNHV�D�IHZ�FKDQJHV�ZKLFK�VHULRXVO\�GRZQJUDGH�WKH�FUDQH�
,W�LV�GLIILFXOW�WR�GHWHFW�WKHVH�VPDOO�EXW�VLJQLILFDQW�FKDQJHV�

:HOGLQJ�V\PEROV�PD\�ORRN�OLNH�$:6�V\PEROV�EXW�PHDQ�VRPHWKLQJ�TXLWH
GLIIHUHQW���2QH�PDQXIDFWXUHU�XVHV�D�FRPSOHWH�MRLQW�SHQHWUDWLRQ�$:6
V\PERO�IRU�D�SDUWLDO�SHQHWUDWLRQ�ZHOG�
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)LHOG�SUREOHPV�DUH�QRW�KDQGOHG�GLUHFWO\�E\�WKH�GHVLJQ�HQJLQHHUV��VLQFH�WKH
GHVLJQ�HQJLQHHUV�PD\�QR�ORQJHU�EH�LQYROYHG�DIWHU�IDEULFDWLRQ�VWDUWV���7KH
HQJLQHHU�QR�ORQJHU�ZDONV�WKURXJK�WKH�SODQW���7KH�IDEULFDWRU�PD\�QRW
XQGHUVWDQG�WKH�GHVLJQ���2QH�IRUHLJQ�VKRS�ZRUNLQJ�KDOI�D�ZRUOG�DZD\
IURP�WKH�SULPH�FRQWUDFWRU·V�GHVLJQHUV�GLGQ·W�UHDOL]H�ZKHUH�WKH�WUROOH\�UDLO
ZDV�ORFDWHG�DQG�GLG�QRW�PHHW�WKH�VWULFW�GLPHQVLRQDO�WROHUDQFHV�IRU�UDLO
DOLJQPHQW���7KH�HUHFWRUV�RIWHQ�GRQ·W�NQRZ�WKH�VSHFLDO�UHTXLUHPHQWV�IRU
WUROOH\�UXQZD\�DOLJQPHQW���6RPHWLPHV�WKH�LQVSHFWRUV�GRQ·W�XQGHUVWDQG�WKH
VSHFLILFDWLRQV�

2IWHQ�WKH�YR\DJH�EUDFLQJ�LV�GHVLJQHG�E\�DQ�HQJLQHHU�DW�D�UHPRWH
IDEULFDWLRQ�VLWH���2IWHQ��WKH�VLWH�HQJLQHHU�GRHVQ·W�XQGHUVWDQG�WKH�IDWLJXH
GHVLJQ�FULWHULD�DQG�GHVLJQV�WHPSRUDU\�DWWDFKPHQWV�WKDW�VHULRXVO\
GRZQJUDGH�VRPH�IUDFWXUH�FULWLFDO�PHPEHUV���7KH�PHPEHUV�DUH�WKHQ
UHSDLUHG�LQ�WKH�ILHOG���7KLV�LV�FRVWO\�

(UHFWLQJ�DQG�WHVWLQJ�WKH�FUDQH�DW�WKH�HUHFWLRQ�VLWH�VDYHV�WLPH�DQG�PRQH\�
%XW�ZKDW�KDSSHQV�LI�WKH�YHVVHO�DUULYHV�EHIRUH�WKH�FUDQH�LV�UHDG\"��7KH
FUDQH�PXVW�OHDYH�XQILQLVKHG�RU�EH�GHOD\HG�XQWLO�WKH�YHVVHO�ILQGV�D�QHZ
ZLQGRZ���6R�WKH�FUDQH�LV�HLWKHU�ILQLVKHG�LQ�D�KXUU\�RU�VKLSSHG�LQFRPSOHWH�
:KHQ�WKH�FUDQH�DUULYHV��D�JUHDW�GHDO�RI�ILQLVKLQJ�ZRUN�RU�UHZRUN�LV
UHTXLUHG���7KLV�LV�H[WUHPHO\�H[SHQVLYH�DQG�DOZD\V�GHOD\V�GHOLYHU\���,W·V
GLIILFXOW�WR�NHHS�WKH�WHDP�VSLULW�DOLYH�ZKHQ�WKH�FRQWUDFWRU�LV�ORRVLQJ
PLOOLRQV�EHFDXVH�RI�UHZRUN��DQG�WKH�WHUPLQDO�FDQQRW�RSHUDWH�EHFDXVH�WKH
FUDQH�LV�QRW�UHDG\�

6RPHWLPHV�WKH�YR\DJH�EUDFLQJ�LV�QRW�SURSHU�DQG�WKH�FUDQH�LV�GDPDJHG�RU
GHVWUR\HG�DW�VHD���,W�LV�FRPPRQ�IRU�YHVVHOV�WR�OD\�RYHU�HQ�URXWH�IRU�UHSDLUV�

CONCLUSION

%X\LQJ�FUDQHV�WRGD\�LV�D�FKDOOHQJH���7KH�JOREDO�IDFWRU\�KDV�WKH�SRWHQWLDO�WR
UHGXFH�FRVWV�VLJQLILFDQWO\���%XW�WKH�EX\HU�PXVW�KHOS�IRUP�D�WHDP�DQG
PRQLWRU�DQG�FRQWURO�WKH�ZRUN�FDUHIXOO\���([FHOOHQW�FUDQHV�DUH�DYDLODEOH�DW
H[FHOOHQW�SULFHV�

ACKNOWLEDGEMENT

0U��/DZUHQFH�:ULJKW��PHFKDQLFDO�HQJLQHHU�ZLWK�0F.D\�,QWHUQDWLRQDO
(QJLQHHUV��DVVLVWHG�ZLWK�WKH�SUHSDUDWLRQ�RI�WKLV�SDSHU�DQG�WKH�UHIHUHQFHG
GRFNVLGH�FRQWDLQHU�FUDQH�VSHFLILFDWLRQV�



��� 32576�·��

APPENDIX:  REFERENCES

�� $,6&��6SHFLILFDWLRQ�IRU�6WUXFWXUDO�6WHHO�%XLOGLQJV��$OORZDEOH�6WUHVV�'HVLJQ
DQG�3ODVWLF�'HVLJQ��-XQH����������ZLWK�&RPPHQWDU\��$PHULFDQ�,QVWLWXWH�RI
6WHHO�&RQVWUXFWLRQ�������

�� $,6(�7HFKQLFDO�5HSRUW�1R�����6SHFLILFDWLRQ�IRU�(OHFWULF�2YHUKHDG�7UDYHOLQJ
&UDQHV�IRU�6WHHO�0LOO�6HUYLFH��$VVRFLDWLRQ�RI�,URQ�DQG�6WHHO�(QJLQHHUV�
-XQH������

�� $6&(�������0LQLPXP�'HVLJQ�/RDGV�IRU�%XLOGLQJV�DQG�2WKHU�6WUXFWXUHV�
$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV��1HZ�<RUN��'HFHPEHU������

�� %6�������3DUW���������5XOHV�IRU�WKH�'HVLJQ�RI�&UDQHV��%ULWLVK�6WDQGDUGV
,QVWLWXWLRQ��/RQGRQ�������

�� %6�������������)DWLJXH�'HVLJQ�DQG�$VVHVVPHQW�RI�6WHHO�6WUXFWXUHV��%ULWLVK
6WDQGDUGV�,QVWLWXWLRQ��/RQGRQ������

�� %KLPDQL��$UXQ�.��DQG�+RLWH��6LPR��0DFKLQHU\�7UROOH\�&UDQHV�
$6&(�3,$1&�3RUWV����&RQIHUHQFH��/RQJ�%HDFK��&$��0DUFK������

�� %KLPDQL��$UXQ�.�DQG�.HUHQ\L��-XOLXV��5RSH�7RZHG�7UROOH\�RU�0DFKLQHU\
7UROOH\��:KLFK�LV�%HWWHU"�)DFLOLWLHV�(QJLQHHULQJ�6HPLQDU��$$3$��6DQ
3HGUR��&$��1RYHPEHU������

�� %KLPDQL��$UXQ�.���0RUULV��&DWKHULQH�$���DQG�.DUDVXGD��6KXML��'RFNVLGH
&RQWDLQHU�&UDQH�'HVLJQ�IRU�WKH���VW�&HQWXU\��&RQWDLQHU�(IILFLHQF\
&RQIHUHQFH��:RUOG�7UDGH�&HQWUH��6LQJDSRUH��0DUFK������

�� ',1���������3DUW����',1��&UDQHV��6WHHO�6WUXFWXUHV�9HULILFDWLRQ�DQG
$QDO\VHV��'HXWVFKH�,QVWLWXW�IXU�1RUPXQJ�H�9���%HUOLQ��1RYHPEHU������

��� )(0��5XOHV�IRU�WKH�'HVLJQ�RI�+RLVWLQJ�$SSOLDQFHV��%RRNOHW����&DOFXODWLQJ�WKH
6WUHVVHV�LQ�6WUXFWXUHV��)HGHUDWLRQ�(XURSHHQQH�GH�OD�0DQXWHQWLRQ��������
�UG�(GLWLRQ�������

��� *DODPERV��7KHRGRUH��HG���*XLGH�WR�6WDELOLW\�'HVLJQ�&ULWHULD�IRU�0HWDO
6WUXFWXUHV���WK�HG���IRUPHUO\�&5&�*XLGH��-RKQ�:LOH\�	�6RQV�������

��� -RUGDQ��0LFKDHO�$���'RFNVLGH�&RQWDLQHU�&UDQHV��$6&(�3,$1&�3RUWV����
9RO�����7DPSD��)/��0DUFK������

��� -RUGDQ��0LFKDHO�$���6XSHU�3URGXFWLYH�&UDQHV��72&�·����%DUFHORQD��-XQH
�����


