
A California
Corporation

3666 Grand Avenue
Oakland, CA 94610

Telephone
510 832-5606

Fax
510 832-2436

683(5�352'8&7,9(�&5$1(6

Michael A. Jordan, SE
Chief Executive Officer
Liftech Consultants Inc.

TOC ‘97
Barcelona
June 3-5, 1997



^*LQT]L`Q`UbcL]Z�&)'+�J*LgUR`QWUL\YVdUSXO`Q`UbcL]ZO&)'Oce`b`b_TSb^�T_S �
��<YVdUSX�3_^ce\dQ^dc�9^S��!))'���1\\�BYWXdc�BUcUbfUT�

� < 9 6 D 5 3 8 � 3? > C E < D 1 > D C � 9 > 3 �

SUPER PRODUCTIVE
CRANES

Michael A. Jordan, SE
Chief Executive Officer
Liftech Consultants Inc�

INTRODUCTION

6XSHU�SURGXFWLYH�TXD\�FRQWDLQHU�FUDQHV
FRPH�LQ�PDQ\�IRUPV��3DQDPD[��SRVW�
3DQDPD[��PDFKLQHU\�RQ�WUROOH\��URSH
WRZHG�WUROOH\��VLQJOH�KRLVW��DQG�GXDO
KRLVW�SOXV�WKH�QHZ�LGHDV��UXEEHU�WLUHG
FUDQHV��HOHYDWLQJ�JLUGHU�FUDQHV��GRFNVLGH
EULGJH�FUDQHV��DQG�WKH�3DFHFR
6XSHUWDLQHU���7KH�SURGXFWLYLW\�YDULHV�
%DVHG�RQ�LGHDO�FRQGLWLRQV��WKH�FDOFXODWHG
SURGXFWLRQ�RI�DGYDQFHG�TXD\�FUDQHV�LV
VL[W\�VHYHQ�PRYHV�SHU�KRXU�ZKLOH
ORDGLQJ�DQG�XQORDGLQJ�D�VL[WHHQ�
FRQWDLQHU�ZLGH�SRVW�3DQDPD[�VKLS�
7KH�\DUG�FDQQRW�NHHS�XS�ZLWK�WKH
FUDQHV���,Q�DFWXDO��OHVV�WKDQ�LGHDO
FRQGLWLRQV��PD[LPXP�SURGXFWLRQ
UHDOL]HG�LV�OLPLWHG�WR�DERXW�IRUW\�PRYHV
SHU�KRXU�

2QH�UHDVRQ�WKDW�WKH�FDOFXODWHG�FUDQH
SURGXFWLRQ�LV�VR�PXFK�KLJKHU�WKDQ�WKH
UHDO�SURGXFWLRQ�LV�WKDW�WKH�FDOFXODWLRQV
DUH�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�D
FKDVVLV��VWUDG��RU�$*9�ZLOO�DOZD\V�EH
UHDG\�WR�VHUYLFH�WKH�FUDQH���2I�FRXUVH�
WKLV�GRHVQ·W�KDSSHQ���7KH�FUDQH�RIWHQ
ZDLWV�IRU�VHUYLFH���(IIHFWLYH�FUDQH�GHVLJQ
UHTXLUHV�WKH�GHVLJQHU�WR�XQGHUVWDQG�WKDW
WKH�FUDQHV�DUH�SDUW�RI�WKH�WHUPLQDO

V\VWHP���7KH�EHVW�GHVLJQ�ZLOO�SURGXFH�D
FUDQH�WKDW�ILWV�LQWR�WKH�V\VWHP�UDWKHU
WKDQ�RQH�ZLWK�D�FDOFXODWHG�KLJK
SURGXFWLYLW\�DVVXPLQJ�WKH�FUDQH�ZLOO
QHYHU�ZDLW�IRU�VHUYLFH���7KH�FUDQH�VKRXOG
PHVK�ZLWK�WKH�V\VWHP�

2QH�DSSURDFK�WR�VROYLQJ�WKH�LQWHJUDWLRQ
SUREOHP�LV�WR�GHVLJQ�WKH�HQWLUH�V\VWHP�WR
ZRUN�OLNH�D�JLDQW�PDWHULDOV�KDQGOLQJ
PDFKLQH���6RPH�UDWKHU�LQJHQLRXV�WRWDOO\
LQWHJUDWHG�PDFKLQH�V\VWHPV�KDYH�EHHQ
SURSRVHG���,Q�WKH�����·V��D
3DFHFR?.DLVHU�,QGXVWULHV�WHDP
GHYHORSHG�D�V\VWHP�RI�VWRUDJH�UDFNV
VHUYLFHG�E\�EULGJH�FUDQHV���7KH�5RERWLFV
&RQWDLQHU�+DQGOLQJ�&RPSDQ\·V
´PDFKLQHµ�XVHV�WUDQVSRUWHUV�DQG�D�UDFN
VWRUDJH�V\VWHP���7KH�5HJJLDQH
2FWRSXV��LV�\HW�DQRWKHU�PDFKLQH�
7RWDOO\�LQWHJUDWHG�V\VWHPV�SURGXFH�D
FRQWLQXRXV�IORZ�RI�FRQWDLQHUV�WKDW��LQ
WKHRU\��JUHDWO\�LQFUHDVH�WKURXJKSXW���$
PDMRU�GLVDGYDQWDJH�WR�D�JLDQW�PDFKLQH�
KRZHYHU��LV�WKDW�DOO�RI�WKH�FRPSRQHQWV
PXVW�ZRUN�LQ�XQLVRQ���,I�RQH�FRPSRQHQW
IDLOV��WKH�V\VWHP�IDLOV���,I�RQH�FRPSRQHQW
LV�GHOD\HG��WKH�ZKROH�V\VWHP�LV�GHOD\HG�
$QG�IOH[LELOLW\�LV�ORVW��FRQWLQXRXV
V\VWHPV�FDQ�RQO\�EH�XVHG�IRU�WKH�PDUNHW
DQG�V\VWHP�HQYLVLRQHG���(YHQ�WKRXJK
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WKHUH�DUH�VLJQLILFDQW�GLVDGYDQWDJHV�WR
VXFK�H[SHQVLYH�PDFKLQHV��D
VRSKLVWLFDWHG�FRQWLQXRXV�V\VWHP�ZLOO
VRPHGD\�EH�WKH�EHVW�FKRLFH�WR�VHUYLFH�D
IHZ�VSHFLDOL]HG�PDUNHWV�

%XW�ZKDW�ZLOO�KDSSHQ�LQ�WKH�PHDQWLPH
ZKHQ�VHUYLFH�WR�WKH�TXD\�LV�LPSURYHG"
:KDW�FUDQH�ZLOO�EH�VXLWDEOH�WKHQ"��7KH
WUDGLWLRQDO�VHJPHQWHG�V\VWHPV�ZLOO�EH
LPSURYHG�DQG�UHILQHG���7KLV�SDSHU
SUHVHQWV�VRPH�LGHDV�DQG�FRPPHQWV
DERXW�WKH�LPSURYHPHQWV�WKDW�FRXOG�EH
PDGH�WR�FRQYHQWLRQDO�TXD\�FUDQHV�XVHG
LQ�D�VHJPHQWHG�V\VWHP��7DEOHV�RI
FRPSRQHQW�ZHLJKWV�DQG�TXD\�FUDQH
ORDGV�DUH�LQFOXGHG�

TAKE A SECOND LOOK

6LQFH�PDQ\�TXD\�FUDQHV�H[LVW��ZH�DUH
WHPSWHG�WR�PDNH�FUDQHV�ELJJHU�DQG

PRUH�SRZHUIXO�ZLWKRXW�PDNLQJ
IXQGDPHQWDO�FKDQJHV���:H�FRXOG
RYHUFRPH�WKH�WHPSWDWLRQ�E\�LJQRULQJ
ZKDW�ZH�KDYH�QRZ�DQG�VWDUWLQJ�RYHU
ZLWK�D�EODQN�VKHHW�RI�SDSHU���2U�ZH
FRXOG�ORRN�DW�ZKDW�ZH�KDYH�QRZ��DQG
LQVWHDG�RI�PDNLQJ�ELJJHU�DQG�PRUH
SRZHUIXO�FUDQHV��PDNH�VRPH�VLJQLILFDQW
LPSURYHPHQWV���7KH�ODWWHU�DSSURDFK�LV
WDNHQ�LQ�WKLV�SDSHU�

7KH�W\SLFDO�TXD\�FUDQH�LQFOXGHV�RQH
PDLQ�KRLVW�ZLWK�WKH�KRLVW�PDFKLQHU\�RQ
WKH�WUROOH\�RU�ZLWK�WKH�KRLVW�RQ�WKH
IUDPH���7KH�WUROOH\�PD\�EH�URSH�WRZHG
RU�GULYHQ���3RZHU�LV�WUDQVPLWWHG�WR�WKH
WUROOH\�WKURXJK�D�IHVWRRQ�V\VWHP�RU
FROOHFWRUV���7KHVH�W\SLFDO�FUDQHV�PDNH�XS
WKH�RYHUZKHOPLQJ�PDMRULW\�RI�FUDQHV�
DQG�WKLV�ZLOO�FRQWLQXH�IRU�PDQ\�\HDUV�
�)LJXUH���DQG�)LJXUH���

Figure 1:  Conventional 22 wide
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Figure 2:  Machinery trolley

6LJQLILFDQW�UHFHQW�GHYHORSPHQWV�LQ�FUDQH
GHVLJQ�LQFOXGH�VRSKLVWLFDWHG�HOHFWURQLF
ORDG�FRQWURO�V\VWHPV��SRZHU
WUDQVPLVVLRQ�WKURXJK�DQ�LQGXFWLYH
FXUUHQW�ORRS��DQG�ZDYH�JXLGHV�LQ�SODFH
RI�ILEHU�RSWLFV���5DSLGO\�GHYHORSLQJ
LPSURYHPHQWV�LQ�HOHFWURQLFV�DQG�RSWLFDO
DQG�DFRXVWLFDO�HTXLSPHQW�ZLOO�UHGXFH
GZHOO�WLPHV�DQG�LQFUHDVH�SURGXFWLYLW\�
%XW�HYHQ�ZLWK�DOO�WKH�DGYDQFHPHQWV��WKH
UHDO�SURGXFWLYLW\�RI�VLQJOH�KRLVW
GRFNVLGH�FUDQHV�ZLOO�EH�OLPLWHG�WR����WR
���PRYHV�SHU�KRXU�EHFDXVH�RI�VHUYLFH�WR
WKH�TXD\�

(YHQWXDOO\�VHUYLFH�WR�WKH�TXD\�ZLOO�EH
LPSURYHG���:KDW�WKHQ"��:KDW�FUDQH�ZLOO
EH�VXLWDEOH"

FIRST, CONSIDER THE CRITERIA

7KH�FUDQH�PXVW�EH�SURGXFWLYH�
HFRQRPLFDO��UHOLDEOH��DQG�PDLQWDLQDEOH�
DQG�WKH�FUDQH�PXVW�LQWHJUDWH�ZLWK�WKH
\DUG�RSHUDWLRQ���$�EXIIHU��HLWKHU�LQ�WKH
\DUG�RU�RQ�WKH�TXD\��PXVW�EH�DYDLODEOH
WR�HYHQ�RXW�WKH�IORZ�EHWZHHQ�WKH�\DUG
DQG�WKH�TXD\�

(FRQRP\�UHTXLUHV�UHDVRQDEOH�LQLWLDO�DQG
RSHUDWLQJ�FRVWV���7KH�LQLWLDO�FRVWV�LQFOXGH
WKH�FRVW�RI�WKH�FUDQH�SOXV�WKH
LQIUDVWUXFWXUH���7KH�LQLWLDO�FRVW�RI�WKH

FUDQH�FDQ�EH�HVWLPDWHG�E\�WKH�GHDG
ZHLJKW��EXW�RQO\�URXJKO\��VLQFH�WKH�FRVW
RI�D�XQLW�ZHLJKW�RI�PDFKLQHU\�LV�VHYHUDO
WLPHV�WKH�FRVW�RI�D�XQLW�ZHLJKW�RI
VWUXFWXUH���(YHQ�WKRXJK�WKH�FRVW�RI�WKH
LQIUDVWUXFWXUH�YDULHV�FRQVLGHUDEO\��WKH
LQFUHDVHG�LQIUDVWUXFWXUH�FRVW�GXH�WR�D
PXFK�KHDYLHU�FUDQH�LV�XVXDOO\�QRW�ODUJH
FRPSDUHG�WR�WKH�LQLWLDO�DQG�RSHUDWLQJ
FRVW�RI�WKH�FUDQHV����7KH�RSHUDWLQJ�FRVWV
LQFOXGH�PDLQWHQDQFH��ODERU��DQG�WKH�FRVW
RI�GHOD\V�GXH�WR�GRZQ�WLPH�

A FEW SIMPLE CHANGES MAY HELP

CONSIDER 45720 MM GANTRY RAIL GAGE

:KDW�LV�WKH�DSSURSULDWH�JDQWU\�UDLO�JDJH�
��������������RU�������PP"��:K\�QRW
������PP"

,I�WKH�JDJH�LV�LQFUHDVHG�WR�������PP��WKH
ZDWHUVLGH�ZKHHO�ORDGV�DUH�UHGXFHG�IRU
ERWK�RSHUDWLQJ�DQG�VWRZHG�FRQGLWLRQV�
6LQFH�DQ�DGGLWLRQDO�LQWHUPHGLDWH
EDFNVWD\�UHGXFHV�WKH�ZHLJKW�RI�WKH
WUROOH\�JLUGHU��WKH�FUDQH�ZHLJKW�LV�RQO\
VOLJKWO\�LQFUHDVHG���7KH�ZLGH�JDJH�FUDQH
LV�VLPSOHU�DQG�PRUH�VWDEOH���7KH�VXP�RI
WKH�PD[LPXP�ODQGVLGH�DQG�ZDWHUVLGH
TXD\�UHDFWLRQV�GHFUHDVHV��VLQFH�WKH
PRYLQJ�ORDG�UHDFWLRQV�GHFUHDVH�
�)LJXUH����
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Figure 3:  Conventional wide gage crane

7KH�PRYLQJ�ORDG�UHDFWLRQV�DUH
GHFUHDVHG�VLQFH�

:DWHUVLGH�UDLO�ORDG�=�0RYLQJ�ORDG�×
[2XWUHDFK�IURP�WKH�ZDWHUVLGH�UDLO��
5DLO�JDJH]�5DLO�JDJH

7KH�ODQGVLGH�UDLO�ORDG�LV�

/DQGVLGH�UDLO�ORDG�=�0RYLQJ�ORDG�×
[%DFNUHDFK�IURP�WKH�ZDWHUVLGH�UDLO]�
5DLO�JDJH

7KH�ZLGH�JDJH�FRQWDLQHU�FUDQH�LQFUHDVHV
WKH�VL]H�RI�WKH�WXQQHO�XQGHU�D�URZ�RI
FUDQHV���7KH�\DUG�VSDFH�´ORVWµ�WR�WKH
TXD\�LV�QRW�UHDOO\�ORVW���7KH�VSDFH�IRU�WKH
ODQGVLGH�OHJ�DQG�WKH�KDWFK�FRYHUV�LV�RQO\
UHDUUDQJHG�

8VXDOO\�WKH�VSDFH�EHWZHHQ�WKH�OHJV�LV
XVHG�IRU�FRQWDLQHU�WUDQVIHU�YHKLFOH
WUDIILF���2QH�ODQH�SHU�FUDQH�LV�GHVLUDEOH�
7KLV�SURYLGHV�URRP�IRU�WKH�FRQWDLQHU

WUDQVIHU�YHKLFOHV�WR�TXHXH�XS�DQG
SURYLGHV�D�EXIIHU�EHWZHHQ�WKH�\DUG�DQG
WKH�FUDQH���+DWFK�FRYHUV�DUH�VWRZHG�RQ
WKH�VKLS��FUDQH��RU�TXD\���7KH�VLPSOHVW
DQG�PRVW�HIIHFWLYH�PHWKRG�LV�VWDFNLQJ
WKH�KDWFK�FRYHUV�RQ�WKH�TXD\�ODQGVLGH�RI
WKH�TXD\�WUDIILF��9HKLFOHV�WUDYHO�LQ�WKH
WXQQHO�IRUPHG�E\�WKH�JDQWULHV�DQG�LQ
WUDIILF�ODQHV�ODQGVLGH�RI�WKH�KDWFK�FRYHUV�

,QFUHDVLQJ�WKH�JDJH�LV�D�PLQRU
LPSURYHPHQW���1RZ�FRQVLGHU�WKH�QH[W
VWHS�

ELEVATE THE LANDSIDE GANTRY RAIL

$QRWKHU�LPSURYHPHQW�LV�WR�VXSSRUW�WKH
ODQGVLGH�FUDQH�OHJV�RQ�DQ�HOHYDWHG�UDLO
JLUGHU���7KLV�DOORZV�WUDIILF�WR�OHDYH�WKH
TXD\�DW�DQ\�SRLQW�EHWZHHQ�FROXPQV�
�)LJXUH���
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Figure 4:  Wide gage with elevated rail

7KH�HOHYDWHG�JLUGHU�ZLOO�LQFUHDVH�WKH
TXD\�FRVW���%XW�VLQFH�WKH�FUDQH�JLUGHU�LV
UHTXLUHG�HLWKHU�ZD\��WKH�LQFUHDVH�LV
VPDOO���7KH�DGYDQWDJHV�RI�LQFUHDVHG
DFFHVV�WR�WKH�\DUG�DQG�LQFUHDVHG
VWUXFWXUDO�ULJLGLW\�PD\�MXVWLI\�WKH�DGGHG
FRVW���7KH�VWUXFWXUDO�ULJLGLW\�LV�LQFUHDVHG
EHFDXVH�WKH�ODQGVLGH�OHJ�LV�VKRUWHU�

ELEVATE THE LANDSIDE PLATFORM

7KH�KDWFK�FRYHUV�FRXOG�EH�VWRZHG�RQ�D
UDLVHG�SODWIRUP���6LQFH�FRQWDLQHU�WUDIILF
FDQ�WUDYHO�XQGHU�WKH�SODWIRUP��WKH�\DUG
DUHD�XVHG�E\�WKH�ODQGVLGH�WUDIILF�ODQH
FDQ�EH�UHFRYHUHG���7KH�LQFUHDVHG�XVHDEOH
\DUG�DUHD�ZLOO�RIIVHW�WKH�FRVW�RI�WKH
SODWIRUP�

ELEVATE THE TRAFFIC LANES

(OHYDWHG�ODQGVLGH�WUDIILF�ODQHV�FDQ
UHGXFH�WKH�GHPDQG�RQ�WKH�\DUG���,Q

HIIHFW��WKH�FUDQHV�ZLOO�EH�VHUYLFHG�E\�WZR
\DUGV���,I�WKH�WUDIILF�RQ�WKH�HOHYDWHG�ODQHV
HYHQWXDOO\�JRHV�WR�JUDGH�OHYHO��ORQJ
UDPSV�ZLOO�EH�UHTXLUHG��7KH�HOHYDWHG
URDGZD\�FRQFHSW�LV�ZRUNDEOH��LI�WKH
WUDIILF�LV�GLUHFWHG�WR�WKH�\DUG�RQ�HOHYDWHG
URDGZD\V�

DOUBLE TROLLEYS

:KDW�LI�WKH�SURGXFWLYLW\�RI�D�VLQJOH�KRLVW
LV�QRW�HQRXJK"��:LOO�D�GRXEOH�WUROOH\
FUDQH�KHOS"

<HV���:H�VXJJHVW�WKDW�WZR�WUROOH\V
RSHUDWH�RQ�WKH�VDPH�UXQZD\���7KH
HOHFWURQLF��RSWLFDO��DQG�DFRXVWLFDO
V\VWHPV��ZKLFK�ZLOO�HYHQWXDOO\�OHDG�WR�D
GULYHUOHVV�FUDQH��ZLOO�SURYLGH�FRQWURO
VXIILFLHQW�WR�NHHS�WKH�WUROOH\V�DQG�WKH
VXVSHQGHG�ORDGV�IURP�FROOLGLQJ�ZLWKRXW
VHULRXVO\�LQFUHDVLQJ�F\FOH�WLPH�
�)LJXUH���
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Figure 5:  Double trolley crane

,QWHUHVWLQJO\��RSHUDWLQJ�GRXEOH�WUROOH\V
LV�QRW�DQ�HQWLUHO\�QHZ�LGHD���7KH
$QVDOGR�FUDQHV�DW�WKH�6HD�/DQG
.DRKVLXQJ�WHUPLQDO�DUH�GHVLJQHG�WR
FDUU\�WZR�WUROOH\V�RQ�D�VLQJOH�UXQZD\�

2QH�RSHUDWRU�PD\�EH�HQRXJK��LI�VRPH
DXWRPDWLRQ�LV�XVHG���7ZR�FDEV�DQG�WZR
RSHUDWRUV�PD\�EH�QHHGHG���7KH
RSHUDWRU·V�FDE�RU�FDEV�ZLOO�EH�ORFDWHG�RII
WKH�WUROOH\�UXQZD\�RQ�LQGHSHQGHQW�UDLOV�
,I�WZR�FDEV�DUH�XVHG��RQH�FDQ�EH�RQ�HDFK
VLGH�RI�WKH�WUROOH\�UXQZD\�JLUGHU���$Q
LQGHSHQGHQW�FDE�UXQZD\�LV�DOUHDG\
EHLQJ�XVHG�VXFFHVVIXOO\�RQ�WKH�9,7�GXDO
KRLVW�FUDQHV���1HZ�FUDQHV��LQFOXGLQJ
WKRVH�DW�3RUW�RI�2DNODQG��9LUJLQLD
,QWHUQDWLRQDO�7HUPLQDOV��DQG�$PHULFDQ
3UHVLGHQW�/LQHV��DUH�GHVLJQHG�WR�FDUU\
WKH�RSHUDWRU·V�FDE�RQ�DQ�LQGHSHQGHQW
UXQZD\�ZKHQ�DXWRPDWLRQ�PDNHV�WKLV
GHVLUDEOH�

)RU�GRXEOH�WUROOH\�RSHUDWLRQV��WKH
ODQGVLGH�WUROOH\�ZLOO�WUDQVIHU�FRQWDLQHUV
IURP�WKH�ODQGVLGH�KDOI�RI�WKH�VKLS�WR
H[WUHPH�ODQGVLGH�ODQHV��DQG�WKH
ZDWHUVLGH�WUROOH\�ZLOO�RSHUDWH�IURP�WKH
ZDWHUVLGH�KDOI�RI�WKH�VKLS�WR�WKH

ZDWHUVLGH�ODQHV���6LQFH�D�WUROOH\�VKRXOG
QRW�FDUU\�D�FRQWDLQHU�RYHU�SHUVRQQHO�
VRPH�RI�WKH�WUDQVIHU�YHKLFOHV�ZLOO�QHHG
WR�ZDLW�IRU�WKH�ZDWHUVLGH�WUROOH\�WR�SDVV�
7KLV�ZLOO�UHGXFH�SURGXFWLRQ��EXW�QRW
VLJQLILFDQWO\���$Q�HOHYDWHG�ODQGVLGH
SODWIRUP�UHGXFHV�WKH�QHHG�IRU�WKH
WUDQVIHU�YHKLFOHV�WR�ZDLW�IRU�WKH�ODQGVLGH
WUROOH\�WR�SDVV�

2QH�GLIILFXOW\�ZLWK�WZR�WUROOH\V�LV�ORDG
FRQWURO�DQG�FRQWURO�RI�PLFUR�PRWLRQV�
)RU�LQVWDQFH��LI�RQH�WUROOH\�QHHGV�WR
PRYH�LQ�WKH�JDQWU\�GLUHFWLRQ��WKH�RWKHU
WUROOH\�VKRXOG�QRW�EH�GLVWXUEHG���7KLV
DQG�RWKHU�FRQWURO�SUREOHPV�UHTXLUH
VRSKLVWLFDWHG�ORDG�FRQWURO�V\VWHPV�RQ
HDFK�WUROOH\�ZKLFK�ZLOO�LQFUHDVH�WKH
ZHLJKW�RI�WKH�WUROOH\���0DFKLQHU\
WUROOH\V�ZLWK�QR�VSHFLDO�ORDG�FRQWURO
V\VWHPV�ZHLJK����WR����WRQV���,I�VSHFLDO
ORDG�FRQWUROV�DUH�DGGHG��WKH�ZHLJKW
LQFUHDVH�ZLOO�EH�IURP����WR����WRQV
GHSHQGLQJ�RQ�WKH�VRSKLVWLFDWLRQ�RI�WKH
PRWLRQV�

7KH�TXD\�ORDGV�ZLOO�EH�LQFUHDVHG��EXW
QRW�XQUHDVRQDEO\���6HH�WKH�HVWLPDWHG
ZHLJKWV�VHFWLRQ�RQ�SDJH���



^*LQT]L`Q`UbcL]Z�&)'+�J*LgUR`QWUL\YVdUSXO`Q`UbcL]ZO&)'Oce`b`b_TSb^�T_S �
��<YVdUSX�3_^ce\dQ^dc�9^S��!))'���1\\�BYWXdc�BUcUbfUT�

� < 9 6 D 5 3 8 � 3? > C E < D 1 > D C � 9 > 3 �

%RRP�GHIOHFWLRQV�FRXOG�FDXVH�SUREOHPV
ZKHQ�WZR�WUROOH\V�DUH�RSHUDWLQJ
VLPXOWDQHRXVO\�RYHU�WKH�VKLS���7KH
GHIOHFWLRQV�FDQ�EH�VLJQLILFDQWO\�UHGXFHG
��SUDFWLFDOO\�HOLPLQDWHG���E\�DQ�DFWLYH
DVVLVW�OLQN�OLNH�WKH�RQH�GHYHORSHG�E\
0LWVXELVKL�+HDY\�,QGXVWULHV�DQG�/LIWHFK
&RQVXOWDQWV�,QF��IRU�WKH�QHZ�36$�FUDQHV�

7KH�UHDOLVWLF�SURGXFWLYLW\�RI�WKH�GRXEOH
WUROOH\�FUDQH�ZLOO�EH����WR����PRYHV�SHU
KRXU��1HZ�\DUG�V\VWHPV�ZLOO�EH�QHHGHG
EHIRUH�GRXEOH�WUROOH\�FUDQHV�DUH
SUDFWLFDO�

THE ULTIMATE QUAY, FOR NOW

+RZ�PDQ\�FUDQHV�FDQ�ZRUN�HIIHFWLYHO\
RQ�RQH�TXD\"��7KH�SUDFWLFDO�OLPLW�LV�VL[
FUDQHV�VHUYLFLQJ�RQH�VKLS�RQ�RQH�TXD\�
,I�WKH�\DUG�ZRUNV�ZHOO��WUDIILF�FDQ�JHW�RQ
DQG�RII�WKH�TXD\��DQG�LI�WKH�VWRZ�SODQ�LV
MXVW�ULJKW��FUDQHV�FRXOG�RSHUDWH�RQ
DOWHUQDWH�KDWFKHV�

:KDW�LI�WKLV�LVQ·W�SURGXFWLYH�HQRXJK"
7KH�VKLS�FRXOG�EH�VHUYLFHG�IURP�ERWK

VLGHV�LQ�D�VOLS���7KLV�FUHDWHV�PDQ\
SUREOHPV�EXW�KDV�VRPH�DGYDQWDJHV���,I
EHUWKLQJ�VSDFH�LV�OLPLWHG��WKH�VOLS�DOORZV
PRUH�VKLSV�SHU�XQLW�OHQJWK�RI�WKH�TXD\
HQYHORSH���7KH�ZLGWK�RI�WKH�VOLS�SOXV�WKH
WZR�TXD\V�LV�OHVV�WKDQ�WKH�OHQJWK�RI�WKH
VKLS���:LWK�VL[�GRXEOH�WUROOH\�FUDQHV�SHU
VLGH��OHVV�WKDQ�WKH�DEVROXWH�PD[LPXP
EXW�PRUH�WKDQ�LV�SUDFWLFDO�LQ�D�UHDO
RSHUDWLRQ��DQG�HDFK�GXDO�KRLVW�FUDQH
SURGXFLQJ����PRYHV�SHU�KRXU��WKH
SURGXFWLYLW\�LV�����PRYHV�SHU�KRXU
WRWDO���7KLV�VHHPV�XQUHDOLVWLF�QRZ��EXW�LW
FRXOG�EH�GRQH���,I�PRUH�FUDQHV�DUH�XVHG�
WKH�SURGXFWLYLW\�JHWV�KLJKHU���,W·V�ZRUWK
WKLQNLQJ�DERXW���)LJXUH���DQG�)LJXUH���

+RZ�ZLGH�VKRXOG�WKH�EHUWK�EH"

$W�OHDVW����PHWHUV���7KLV�ZLOO
DFFRPPRGDWH�VKLSV�ZLWK����FRQWDLQHUV
RQ�GHFN���,W�ZRXOG�DOVR�DOORZ�WZR
VPDOOHU�YHVVHOV�WR�XVH�WKH�VOLS���%XW�ZLWK
WKH�RYHUODSSLQJ�ERRPV��LPDJLQH�WKH
LQWHUIHUHQFH�SUREOHPV�

Figure 6:  Slip plan
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Figure 7:  Slip with double trolleys

Figure 8:  Slip with bridge crane

:RXOG�D�EULGJH�FUDQH�EH�EHWWHU"

,�WKLQN�QRW���7KH�EULGJH�FUDQHV�ZRXOG
VSDQ�����PHWHUV�DW�OHDVW���$QG�WKLV
GRHVQ·W�FRQVLGHU�ZKHUH�WR�VWRUH�WKH
KDWFK�FRYHUV���7KH�UXQZD\V�ZLOO�EH
FRVWO\���7KH�JUHDWHVW�GLVDGYDQWDJH
ZRXOG�EH�WKDW�WKH�FUDQHV�FRXOG�QRW�SDVV
WKH�VKLS�VXSHUVWUXFWXUH�RU�HDFK�RWKHU�
�)LJXUH���

ESTIMATED WEIGHTS

7KH�ZHLJKWV�LQ�WKH�WDEOHV�DUH�EDVHG�RQ
VRPH�UHFHQW�/LIWHFK�&RQVXOWDQWV�,QF�

SURMHFWV���7KH�PDJQLWXGHV�DUH
UHDVRQDEOH�EXW�ZLOO�YDU\��GHSHQGLQJ�RQ
WKH�VLWH�UHTXLUHPHQWV���7KH�FUDQH
ZHLJKWV�DUH�IRU�PRQRJLUGHU�FUDQHV�
ZKLFK�DUH�VRPHZKDW�OLJKWHU�WKDQ�WZLQ
JLUGHU�FUDQHV�ZLWK�WKH�VDPH
SHUIRUPDQFH�

7KH�ZHLJKWV�DUH�IRU�FUDQHV�ZLWK�XVXDO
VWLIIQHVV���,I�LQFUHDVHG�VWLIIQHVV�LV
QHHGHG��WKH�ZHLJKWV�ZLOO�LQFUHDVH�

1RWLFH�WKH�LPSURYHPHQW�LQ�WKH�JDQWU\
UDLO�ORDGV�ZLWK�WKH�LQFUHDVHG�JDJH���7KH
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LQFUHDVHG�JDJH�GRHV�QRW�LQFUHDVH�WKH
RYHUDOO�FUDQH�ZHLJKW�VLJQLILFDQWO\�LI�DQ
LQWHUPHGLDWH�ODQGVLGH�EDFNVWD\�LV�XVHG�

7KH�VWD\�UHGXFHV�WKH�PRPHQW�LQ�WKH
JLUGHU��VR�WKH�VWD\�ZHLJKW�LV�EDODQFHG�E\
WKH�UHGXFHG�JLUGHU�ZHLJKW�

TROLLEY AND MACHINERY WEIGHTS

ROPE TROLLEY
Hoist on Frame

MACHINERY TROLLEY
Hoist on Trolley

WEIGHT OF THE MAIN HOIST COMPONENTS ON THE FRAME, METRIC TONS

MAIN HOIST AND
ELECTRICAL EQUIPMENT

ELECTRICAL EQUIPMENT

40 10

WEIGHTS ON THE TROLLEY – MOVING LOAD, METRIC TONS

Trolley Weight 15 55 to 75

Lift System: Lift Beam Plus 20/40
Spreader

17 17

Lifted Load 41 41

TOTAL MOVING LOAD
WITHOUT IMPACT

73 113 to 133
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TYPICAL MACHINERY TROLLEY CRANE WEIGHTS AND RAIL LOADS

SINGLE TROLLEY DOUBLE TROLLEY

RAIL GAGE, MM 30480 45720 30480 45720

Component Weight, metric tons

Upper Works 38 50 57 75

Trolley Girder 160 160 220 220

Boom and Stays 147 147 220 220

Machinery House 95 95 95 95

Landside O Frame, Total 232 232 232 232

Waterside O Frame, Total 228 228 228 228

Portal Tie, Lower Diagonal, and Miscellaneous 200 230 200 230

TOTAL WEIGHT WITHOUT TROLLEYS 1100 1142 1252 1300

Landside Trolley, Loaded, Moving Load 123 123 123 123

Waterside Trolley, Loaded, Moving load 123 123

MAXIMUM LANDSIDE RAIL LOAD,
DEAD LOAD PLUS MOVING LOAD

575 540 560 525

MAXIMUM WATERSIDE RAIL LOAD,
DEAD LOAD PLUS MOVING LOAD

1020 980 1425 1335

Notes:
Loads are working loads without load factors.
Inertia loads are not included.
For the double trolley cranes, the relative positions of the trolleys are controlled.

$OWKRXJK������WRQV�LV�VL]HDEOH��LW�LV
SUDFWLFDO���)RU�H[DPSOH��WKH�QHZ�TXD\�DW
0DVVSRUW�IRU�WKH�3DFHFR�&RUS�/LIWHFK
&RQVXOWDQWV�,QF��ORZ�SURILOH�FUDQHV�FDQ
VXSSRUW�WKLV�ORDG�

CONCLUSION

:H�KDYH�LQWURGXFHG�VRPH�DSSURDFKHV�
UDQJLQJ�IURP�PRGHVW�FKDQJHV�WR�ZKDW

WRGD\�VHHPV�D�ELW�RI�D�GUHDP���7R�JHW�WR
ZKHUH�ZH�DUH�JRLQJ��ZH�PXVW�DLP�DERYH
WKH�WDUJHW��DQG�WKHQ�KDYLQJ�WKRXJKW�RI
PRUH�WKDQ�ZH�QHHG��ZH�ZLOO�EHWWHU
XQGHUVWDQG�ZKDW�ZH�QHHG�

ljw
Disclaimer


