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NEW CONTAINER CRANE CONCEPTS

INTRODUCTION

'XULQJ WKH WKLUW\�ILYH \HDUV VLQFH WKH 0DWVRQ GRFNVLGH FRQWDLQHU FUDQHV ZHUH

GHVLJQHG� WKH VL]H DQG OLIWLQJ FDSDFLW\ RI FRQWDLQHU FUDQHV KDYH GRXEOHG� 0DQ\

QHZ FRQFHSWV KDYH EHHQ GHYHORSHG WR PHHW VSHFLDO QHHGV� LPSURYH VDIHW\�

LQFUHDVH SURGXFWLYLW\� DQG LPSURYH HFRQRPLF SHUIRUPDQFH�

7KLV SDSHU GHVFULEHV VRPH RI WKH QHZ FRQFHSWV GHYHORSHG IRU $�IUDPH DQG ORZ

SURILOH FUDQHV DQG GLVFXVVHV WKH HOHYDWLQJ WUROOH\ JLUGHU FRQFHSW RULJLQDWHG DQG

SDWHQWHG E\ &� 'DYLV 5XGROI ,,, DQG $QWKRQ\ -� 6LPNXV� -U� RI 9LUJLQLD

,QWHUQDWLRQDO 7HUPLQDOV�

A-FRAME CRANES

VIT ELEVATING TROLLEY GIRDER

7KH &RQFHSW�

9,7 SLRQHHUHG WKH FRQFHSW IRU WKLV FUDQH IURP H[SHULHQFH ZLWK WKH HOHYDWLQJ

SODWIRUP� GXDO KRLVW FUDQH� H[SHULHQFH ZLWK VWDWH�RI�WKH�DUW VLQJOH KRLVW FUDQHV�

DQG UHVHDUFK WR GHWHUPLQH WKH RSWLPXP FUDQH W\SH IRU WKH 9,7 1RUWK <DUG

7HUPLQDO H[SDQVLRQ� $OWKRXJK WKH GXDO KRLVW� HOHYDWLQJ SODWIRUP FRQWDLQHU FUDQH

ZDV D VLJQLILFDQW MXPS LQ FRQWDLQHU KDQGOLQJ FDSDFLW\ IURP WKH ROGHU JHQHUDWLRQ

VLQJOH KRLVW FUDQHV� LW VWLOO KDV D QXPEHU RI VKRUWFRPLQJV� ,W LV URXJKO\ �� WR ��

SHUFHQW PRUH H[SHQVLYH WKDQ D VLQJOH KRLVW FUDQH� DQG WKHUH LV D VLJQLILFDQW

LQFUHDVH LQ WKH FRPSOH[LW\ RI WKH HOHFWURQLFV� WKH QXPEHU RI GULYHV� WKH

K\GUDXOLFV� DQG RWKHU PHFKDQLFDO DVSHFWV� ,W UHTXLUHV WZR RSHUDWRUV YLFH WKH RQH

RSHUDWRU IRU D VLQJOH KRLVW FUDQH� $ORQJ ZLWK WKLV LV WKH FKDOOHQJH RI WKH VLQJOH

KRLVW FUDQH� WR HOLPLQDWH� RU DW OHDVW UHGXFH WR DQ DFFHSWDEOH OHYHO� WKH VZD\

FKDUDFWHULVWLFV RI D FUDQH LQ WUROOH\LQJ IURP LQVKRUH WR RIIVKRUH DQG YLFH YHUVD�

7KH VZD\ FKDUDFWHULVWLFV RI WKH QHZHU� VLQJOH KRLVW FUDQHV DUH DJJUDYDWHG E\ WKH

IDFW WKDW WKH SRVW�SDQDPD[ VL]H SRVLWLRQV RSHUDWRUV DV KLJK DV ��� IHHW� 7KLV�

FRXSOHG ZLWK WKH KLJKHU VSHHGV RI KRLVW DQG WUROOH\� PDGH VZD\ D VLJQLILFDQW

SUREOHP UHTXLULQJ UHGXFWLRQ�
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2YHU WKH \HDUV� UHGXFWLRQ LQ VZD\ KDV EHHQ DWWHPSWHG LQ D QXPEHU RI ZD\V

LQFOXGLQJ K\GUDXOLF PHWKRGV� DXWRPDWLRQ V\VWHPV LQFRUSRUDWLQJ DQ DQWL�VZD\

VROXWLRQ� DQG URERWLFV V\VWHPV� $OO RI WKHVH DWWDFN WKH V\PSWRPV DQG QRW WKH UHDO

FDXVH� D FRQWDLQHU KDQJLQJ� OLNH D SHQGXOXP� IURP ZLUHV H[WHQGLQJ GRZQ IURP

WKH WUROOH\�

)RU \HDUV� 9,7 KDV ZRUNHG WR FRPH XS ZLWK D PHWKRG WR HOLPLQDWH WKH SHQGXOXP

DFWLRQ RI WKH ORDG KDQJLQJ IURP WKH ZLUH� $W ILUVW� VRPH W\SH RI D OHYHO OXIILQJ

FUDQH ZKHUH WKH FRQWDLQHU FRXOG EH KRLVWHG WLJKW XS DJDLQVW WKH HQG RI WKH ERRP

DQG WKHQ PRYHG YHUWLFDOO\ WKURXJK D URWDWLRQ RI WKH FUDQH LWVHOI IURP ZDWHUVLGH WR

ODQGVLGH ZDV FRQVLGHUHG� $ W\SH RI ULJLG VWHDG\LQJ GHYLFH WKDW FRXOG EH

H[WHQGHG IURP WKH WUROOH\� VXFK DV D VFLVVRUV PHFKDQLVP� ZDV DOVR FRQVLGHUHG�

%RWK SURYHG WR EH WKHRUHWLFDOO\ SRVVLEOH� EXW SK\VLFDOO\ LPSUDFWLFDO�

$ERXW D \HDU DJR� 9,7 KLW RQ DQ LGHD ZKLFK ZRXOG LQYROYH D W\SH RI ORZ SURILOH

FUDQH ZKHUH WKH ERRP UROOV RXW DQG EDFN RQ UROOHUV� 7KH ERRP LV PRXQWHG RQ

KDQJHUV� ,I WKHVH KDQJHUV FRXOG EH ORZHUHG RU UDLVHG� WKH ERRP FRXOG EH EURXJKW

GRZQ WR WKH ORZHVW OHYHO DW ZKLFK WKH FUDQH QHHGHG WR ZRUN� 7KLV ZD\� ZLWK YHU\

OLWWOH KRLVWLQJ� WKH FRQWDLQHU FRXOG EH EURXJKW XS WLJKW DJDLQVW WKH WUROOH\ DQG

WKHQ PRYHG EDFN DQG IRUWK ZLWK KLJK VSHHGV DQG DFFHOHUDWLRQV� 6LQFH WKH ORDG LV

WLJKW DJDLQVW WKH WUROOH\� WKH FDXVH RI VZD\ LV YLUWXDOO\ HOLPLQDWHG� 9,7

VXEVHTXHQWO\ LQYHVWLJDWHG WKLV ZLWK /LIWHFK &RQVXOWDQWV ,QF� /LIWHFK UHILQHG WKH

FRQFHSW WR VKRZ WKDW D FRQYHQWLRQDO VW\OH FUDQH ZRXOG EH SUHIHUDEOH WR D ORZ

SURILOH W\SH EHFDXVH RI WKH ZKHHO ORDGV� DQG DQ HQWLUH XSSHU VWUXFWXUH DWWDFKHG WR

WKH WUROOH\ JLUGHU FRXOG EH UDLVHG DQG ORZHUHG� 7KH /LIWHFK FUDQH ZRXOG DOVR

KDYH D FRQYHQWLRQDO VWRZDEOH ERRP� 2QFH /LIWHFK GHWHUPLQHG WKLV W\SH RI FUDQH

ZDV IHDVLEOH� WKH\ SHUIRUPHG D VLPXODWLRQ VWXG\ WR FRPSDUH WKH QHZ FUDQH ZLWK

WKH FRQYHQWLRQDO VLQJOH DQG GXDO KRLVW YDULHW\� 7KH VLPXODWLRQ VKRZHG WKH QHZ

FUDQH WR EH FRPSDUDEOH LQ SURGXFWLYLW\ WR WKH GXDO KRLVW� ZKLOH UHTXLULQJ RQO\ RQH

RSHUDWRU� ([DPLQLQJ WKH SRWHQWLDO FRVW RI VXFK D FUDQH DOVR VKRZHG WKDW LW ZRXOG

EH VLJQLILFDQWO\ OHVV H[SHQVLYH WKDQ D GXDO KRLVW FUDQH� EXW �� WR �� SHUFHQW PRUH

H[SHQVLYH WKDQ D FRQYHQWLRQDO VLQJOH KRLVW FRQWDLQHU FUDQH� 7KH GHWDLOV RI WKH

UDLVLQJ� ORZHULQJ� DQG VWRSSLQJ PHFKDQLVPV IRU WKH FUDQH DUH FXUUHQWO\ EHLQJ

GHYHORSHG E\ 0F.D\ ,QWHUQDWLRQDO (QJLQHHUV� 9,7� /LIWHFK� DQG 0F.D\ IHHO WKDW

WKLV FUDQH KDV D SRWHQWLDO LQ WKH LQGXVWU\ IRU IDVW� HFRQRPLFDO� DQG HIILFLHQW

FRQWDLQHU KDQGOLQJ�
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7KH &UDQH�

7KH 9,7 HOHYDWLQJ WUROOH\ JLUGHU FUDQH� ILJXUHV �D DQG �E� FRQVLVWV RI WZR ODUJH

HOHPHQWV� WKH JDQWU\ IUDPH DQG WKH XSSHU ZRUNV LQFOXGLQJ WKH HOHYDWLQJ WUROOH\

JLUGHU DQG LWV VWD\V� VWUXWV DQG PDVWV� 6HH ILJXUH �F� �

Figure 1a:  GENERAL ARRANGEMENT RAISED
Virginia International Terminals Concept

VIT/Liftech - McKay 1993

7KH XSSHU ZRUNV LV VXSSRUWHG YHUWLFDOO\ E\ IRXU PDVWV ZKLFK H[WHQG WKURXJK WKH

GHHS WUROOH\ JLUGHU VXSSRUW EHDPV RI WKH JDQWU\ IUDPH� +\GUDXOLF F\OLQGHUV�

ORFDWHG RQ WKH VXSSRUW EHDPV� GRJ RII WKH XSSHU ZRUNV GXULQJ RSHUDWLRQ DQG

SURYLGH VDIHW\ ORFNV DW DOO WLPHV GXULQJ UDLVLQJ DQG ORZHULQJ�

7KH XSSHU ZRUNV LV HOHYDWHG E\ DQ XSSHU ZRUNV KRLVW ORFDWHG LQ WKH PDFKLQHU\

KRXVH RQ WKH JDQWU\ IUDPH� 7KH KRLVW LQFOXGHV WZR GUXPV� JHDUHG WRJHWKHU WR

VKDUH WKH ORDG DQG SURYLGH UHGXQGDQF\� (DFK GUXP LV GULYHQ E\ LQGHSHQGHQW

PRWRUV DQG JHDU UHGXFHUV� (DFK GULYH KDV LQGHSHQGHQW EUDNHV� 7KH KRLVW URSHV

KDYH D IDFWRU RI VDIHW\ RI HLJKW�

�7KH QRPHQFODWXUH RQ WKH ILJXUHV�

�9,7�/LIWHFK�0F.D\�� LQGLFDWHV WKDW WKLV LV D 9,7 SURMHFW DQG WKDW /LIWHFK DQG 0F.D\ DUH WKH
FRQVXOWLQJ HQJLQHHUV� ,Q DOO FDVHV� H[FHSW ZKHUH QRWHG LQ WKH WH[W� /LIWHFK SURYLGHG WKH GHWDLOHG
VWUXFWXUDO GHVLJQ DQG 0F.D\ SURYLGHG WKH PHFKDQLFDO GHVLJQ�

3DQDPD[ LQGLFDWHV WKDW WKH FUDQH VHUYLFHV VKLSV WKDW FDQ SDVV WKURXJK WKH 3DQDPD FDQDO�

3RVW�SDQDPD[ LQGLFDWHV WKDW WKH FUDQH VHUYLFHV VKLSV� VXFK DV $3/
V &� ��
V� ZKLFK DUH WRR EURDG WR
SDVV WKURXJK WKH FDQDO� 7KH RXWUHDFK IRU SRVW�SDQDPD[ FUDQHV LV DERXW ��� IHHW� 7KH KHLJKW RI WKH
VSUHDGHU DERYH WKH ZKDUI LV PRUH WKDQ ��� IHHW�
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Figure 1b:  GENERAL ARRANGEMENT LOWERED
VIT Concept

VIT/Liftech - McKay 1993

Figure 1c:  CRANE COMPONENTS
VIT Concept

VIT/Liftech - McKay 1993

7KH V\VWHP LV UHGXQGDQW WR WKH VHFRQG GHJUHH� 3RZHU SODQW FUDQHV WKDW KDQGOH

QXFOHDU IXHO QHHG RQO\ EH UHGXQGDQW WR WKH ILUVW GHJUHH� 7KH V\VWHP LV XOWUD VDIH�

7KH K\GUDXOLF F\OLQGHUV WKDW QRUPDOO\ GRJ RII WKH PDVWV FDQ EH XVHG WR VORZO\

UDLVH RU ORZHU WKH XSSHU ZRUNV� LI QHFHVVDU\�
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7KH PDLQ KRLVW LV DERYH WKH XSSHU ZRUNV KRLVW LQ WKH PDFKLQHU\ KRXVH� 7KH PDLQ

KRLVW URSHV UXQ XS DQG GRZQ EHWZHHQ WKH ZDWHUVLGH OHJ WR WKH WUROOH\ JLUGHU�

7KH XSSHU ZRUNV LV JXLGHG ODWHUDOO\ E\ WKH JDQWU\ IUDPH OHJV�

ANSALDO KAOHSIUNG CRANE

7KLV XQXVXDO FUDQH� VKRZQ LQ ILJXUHV �D DQG �E� LV GHVLJQHG WR VXSSRUW WZR

WUROOH\V RQ WKH VDPH WUROOH\ JLUGHU UXQZD\� &XUUHQWO\� RQO\ RQH WUROOH\ RSHUDWHV

RQ WKH UXQZD\� $ VHFRQG WUROOH\ PD\ EH DGGHG LQ WKH IXWXUH� 2QH WUROOH\ ZLOO

RSHUDWH IURP WKH EDFNUHDFK WR WKH ZDWHUVLGH OHJ� DQG WKH RWKHU WUROOH\ ZLOO RSHUDWH

IURP WKH ODQGVLGH OHJ WR WKH RXWUHDFK� &RQWDLQHUV ZLOO EH GHSRVLWHG WR DQG IURP D

SODWIRUP RQ WKH SRUWDO EHDP�

Figure 2a:  GENERAL ARRANGEMENT
Ansaldo/Liftech - McKay

Kaohsiung 1990

$QVDOGR KDV VWDQGDUGL]HG RQ D VLQJOH WUROOH\ UXQZD\ JLUGHU FUDQH� 7KH\ DUH

FXUUHQWO\ XVLQJ VXFK D VFKHPH IRU WKH 3XHUWRV 0H[LFDQRV FUDQHV� %\ QDWXUH� WKLV

GHVLJQ LV HIILFLHQW DQG RIIHUV D PLQLPXP ZLQG UHVLVWDQFH�
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Figure 2b:  ARTICULATED BOOM
Ansaldo/Liftech - McKay

Kaohsiung 1990

7KH VWDQGDUG UHFWDQJXODU PDFKLQHU\ KRXVH LV QRW QLFHO\ VKDSHG IRU ZLQG� 7KH

F\OLQGULFDO KRXVH VKRZQ LQ ILJXUH �D� ZKLFK LV QLFHO\ VKDSHG� UHGXFHG WKH ZLQG

ORDG RQ WKH KRXVH E\ �� SHUFHQW�

$LUFUDIW FOHDUDQFH UHTXLUHPHQWV PDQGDWHG DQ DUWLFXODWHG ERRP� 7KH VWRZHG ZLQG

VSHHG LV ��� PSK DW WKH ERRP WLS� 7KH ZHLJKW RI WKH GRXEOH WUROOH\V� WKH DLUFUDIW

FOHDUDQFH UHTXLUHPHQWV� DQG WKH ZLQG ORDGV PDGH D FRQYHQWLRQDO DUWLFXODWLRQ

UHDYLQJ V\VWHP LPSUDFWLFDO 7KH VROXWLRQ LV WKH ERRP DUWLFXODWLRQ OLQNDJH V\VWHP

VKRZQ LQ ILJXUHV �D DQG �E�

$V WKH ERRP KRLVW EHJLQV WR UDLVH WKH ERRP� WKH WLS GLYHV GRZQ WR MXVW DERYH WKH

ORZHU FOHDUDQFH OLQH� 1RWLFH WKDW WKH ORZHU HGJH RI WKH ERRP LV FOLSSHG WR

LQFUHDVH WKH FOHDU KHLJKW�

$W DERXW ��°� WKH RXWHU VWD\ HQJDJHV D PDVW RQ WKH ERRP� 7KH PHFKDQLVP�

FRQVLVWLQJ RI WKH IUDPH� ERRP LQQHU DQG RXWHU� DQG WKH KRLVW URSHV� EHFRPHV D

�IRXU EDU OLQNDJH�� $W DERXW ��°� WKH OLQN EHWZHHQ WKH LQQHU ERRP DQG WKH RXWHU

ERRP HQJDJHV� DQG WKH ERRP FRQWLQXHV WR UDLVH DV D ULJLG ERG\� :KHQ IXOO\

UDLVHG� WKH ERRP WLS FOHDUV WKH XSSHU FOHDUDQFH OLQH� 1RWLFH WKH WRS RI WKH ERRP LV

FOLSSHG WR UHGXFH WKH RYHUDOO KHLJKW�



© Liftech Consultants Inc. 1993.  All Rights Reserved 7

$ FRPSXWHU SURJUDP ZDV XVHG WR GHYHORS WKH JHRPHWU\ DQG FDOFXODWH DOO WKH

PHPEHU IRUFHV GXULQJ DOO VWDJHV RI UDLVLQJ�

7KLV FUDQH KDV D UDWKHU RGG DSSHDUDQFH EXW LV VWUXFWXUDOO\ HIILFLHQW DQG TXLWH

OLJKW� FRQVLGHULQJ LWV FDSDELOLWLHV�

/LIWHFK SURYLGHG WKH VWUXFWXUDO GHVLJQ RI WKH FUDQH LQFOXGLQJ WKH DUWLFXODWLRQ

VWUXFWXUH� 0F.D\ GHVLJQHG WKH PHFKDQLFDO FRPSRQHQWV RI WKH DUWLFXODWLRQ

V\VWHP�

DEER PARK POST-PANAMAX TRUSSED BOOM

8QWLO WKLV ERRP ZDV GHYHORSHG� DOO GRXEOH IRUHVWD\ SRVW� 3DQDPD[ ERRPV ZHUH

SODWH RU ER[ JLUGHUV� 7KH VSHFLDO UHTXLUHPHQW KHUH ZDV WKDW WKH RXW�WR�RXW RI WKH

ERRP EH OLPLWHG WR DOORZ VHWWLQJ �� IRRW FRQWDLQHUV FORVH WR WKH VKLS
V KRXVH� 6HH

ILJXUHV �D DQG �E�

Figure 3a:  ELEVATION
Deer Park/Liftech
Melbourne 1991

7KH PDQXIDFWXUHU ZLVKHG WR XVH DQ RYHUULGLQJ WUROOH\ UDWKHU WKDQ DQ XQGHUKXQJ

WUROOH\� $Q XQGHUKXQJ WUROOH\ FRXOG KDYH PHW WKH RXW�WR�RXW UHTXLUHPHQW� EXW

WKLV ZRXOG KDYH UHTXLUHG D FRPSOHWH QHZ GHVLJQ RI WKH PDQXIDFWXUHU
V VWDQGDUG

SURGXFW�
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Figure 3b:  FLEXIBLE TRUSS BOOM
Deer Park/Liftech
Melbourne 1991

6LQFH WKH IRUHVWD\ VWLIIQHVV LV QRQOLQHDU �EHFDXVH RI WKH FDWHQDU\ FXUYH�� WKH ERRP

VKRXOG EH IOH[LEOH HQRXJK WR IDYRUDEO\ GLVWULEXWH WKH ORDG WR WKH VWD\V� $ VKDOORZ

SODWH RU ER[ JLUGHU ERRP LV VXLWDEOH� $ WUDGLWLRQDO WUXVVHG ERRP LV QRW VXLWDEOH�

VLQFH LW LV VWLII DQG ZRXOG FDXVH WRR PXFK ORDG WR JR WR RQH VWD\� $ VLQJOH VWD\

ERRP ZRXOG EH WRR KHDY\�

7KH VKDOORZ ERRP PHW WKH SHUIRUPDQFH UHTXLUHPHQWV DQG ZDV� DFFRUGLQJ WR 'HHU

3DUN� HDVLHU WR EXLOG� 7KLV GHVLJQ LV E\ QR PHDQV D EUHDNWKURXJK� EXW LW LV

DQRWKHU DSSURDFK WR D W\SLFDO SUREOHP�

LOW PROFILE CRANES

7KH ILUVW ORZ SURILOH FRQWDLQHU FUDQHV ZHUH FRQVWUXFWHG LQ WKH ����
V� 7KH 3DFHFR

VWDQGDUG SDQDPD[ GHVLJQ LV VKRZQ LQ ILJXUH �� 7KH ERRP LV VXSSRUWHG E\ D

KDQJHU V\VWHP LQFOXGLQJ VXSSRUW WUXFNV DQG ZKHHOV� 7KH ERRP ULGHV RQ WKH

ZKHHOV DW DOO WLPHV�

)RU WKH 3DFHFR VWDQGDUG� DOO PDFKLQHU\ DQG HOHFWULFDO HTXLSPHQW LV RQ WKH ERRP�

7KH PDFKLQHU\ WUDYHOV ZLWK WKH ERRP DQG FDXVHV VLJQLILFDQW LQFUHDVHV LQ WKH

ZKHHO ORDGV� )RU SRVW�SDQDPD[ FUDQHV� WKH PDFKLQHU\ RQ WKH ERRP DSSURDFK

FDXVHV H[WUHPHO\ KLJK ZKHHO ORDGV UHTXLULQJ XQXVXDOO\ VWURQJ UXQZD\V�

6RPH QHZ GHVLJQ FRQFHSWV KDYH EHHQ GHYHORSHG IRU SRVW�SDQDPD[ ORZ SURILOH

FUDQHV ZKLFK UHGXFH WKH ZHLJKW RI WKH FUDQH DQG WKH ZKHHO ORDGV�
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Figure 4:  GENERAL ARRANGEMENT PACECO STANDARD
Paceco/Liftech

Boston, Genoa, Elizabeth, NJ,
Oakland, Hong Kong Circa 1970

KOCKS OAKLAND LOW PROFILE CRANES

7KLV SRVW�SDQDPD[ ORZ SURILOH FUDQH� VKRZQ LQ ILJXUH �� RSHUDWHV RQ FUDQH

UXQZD\ JLUGHUV GHVLJQHG WR VXSSRUW 3DFHFR VWDQGDUG 3DQDPD[ FUDQHV� :KHHO

ORDG OLPLWDWLRQV UHTXLUHG VRPH QHZ FRQFHSWV�

7\SLFDOO\� SRVW�SDQDPD[ ORZ SURILOH ERRPV WUDYHO DERXW ��� IHHW� &RPSDUH WKLV WR

D SDQDPD[ ERRP ZKLFK WUDYHOV DERXW ��� IHHW� 7KH ZHLJKW RI WKH SRVW�SDQDPD[

ERRP LV� WKHUHIRUH� H[WUHPHO\ LPSRUWDQW� 7KH .RFN
V ERRP ZHLJKW ZDV UHGXFHG

E\ SODFLQJ WKH PDLQ KRLVW DQG HOHFWULFDO FRPSRQHQWV RQ WKH IUDPH�

7KH PDLQ KRLVW PRWRUV DQG JHDU ER[HV DUH LQ PDFKLQHU\ KRXVHV DW WKH VLGH RI WKH

ERRP� �VDGGOH EDJV�� DQG WKH PDLQ KRLVW GUXP LV SODFHG GLUHFWO\ RYHU WKH ERRP�

7KH PDLQ KRLVW URSHV UXQ DORQJ WKH WRS RI WKH ERRP WR WXUQLQJ VKHDYHV DW WKH

ODQGVLGH HQG� WKHQ WR WKH WUROOH\� DQG IURP WKH WUROOH\ WR WXUQLQJ VKHDYHV DW WKH

ZDWHUVLGH HQG� 7KH URSHV GHDG�HQG DW VZD\ FRQWURO F\OLQGHUV PRXQWHG RQ WKH

IUDPH ZDWHUVLGH RI WKH PDLQ KRLVW GUXP� %HFDXVH RI WKLV UHDYLQJ� WKHUH LV QR QHW

KRUL]RQWDO IRUFH WR WKH ERRP�

,Q WKH IXOO RXWUHDFK RSHUDWLQJ SRVLWLRQ WKHUH LV QR EDFNUHDFK� )RU LQWHUPHGLDWH

SRVLWLRQV� ZKHQ WKH ERRP LV QRW IXOO\ H[WHQGHG� WKHUH LV VRPH EDFNUHDFK�

/LIWHFK DQG 0F.D\ SURYLGHG WKH GHVLJQ FRQFHSW DQG GHWDLOHG SUHOLPLQDU\

DQDO\VLV WR GHPRQVWUDWH WKDW WKH FUDQH FRXOG EH EXLOW WR SHUIRUP DV GHVLUHG DQG

.RFNV SURYLGHG WKH ILQDO GHWDLOHG GHVLJQ� $OWKRXJK QRW UHTXLUHG WR GR VR� .RFNV

XVHG WKH /LIWHFK�0F.D\ FRQFHSW�
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Figure 5:  GENERAL ARRANGEMENT
Oakland Low Profile

Kocks/Liftech - McKay
Oakland 1990

SAMSUNG HEAVY INDUSTRIES LOW PROFILE PORT EVERGLADES CRANE

7KLV ORZ SURILOH FUDQH� VKRZQ LQ ILJXUH �D� ZDV WKH RQO\ GHVLJQ VXEPLWWHG LQ

UHVSRQVH WR 3RUW (YHUJODGHV 5)3 WKDW PHW WKH VSHFLILHG ZKHHO ORDG UHTXLUHPHQWV�

7KH FRQFHSW WKDW VLJQLILFDQWO\ � RQ WKH RUGHU RI �� SHUFHQW � UHGXFHG WKH ZHLJKW

ZDV PRYLQJ WKH ODQGVLGH ERRP VXSSRUW �� IHHW ODQGVLGH RI WKH ODQGVLGH JDQWU\

UDLO�

Figure 6a:  GENERAL ARRANGEMENT
Samsung Heavy Industries/Liftech

Port Everglades 1993
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7KH LQFUHDVHG VXSSRUW GLPHQVLRQ UHGXFHG WKH PRYLQJ ORDG VKHDU DQG KDQJHU

UHDFWLRQV E\ �� SHUFHQW DQG WKH VWRZHG ZLQG ORDG ERRP PRPHQWV E\ �� SHUFHQW�

7KHVH UHGXFWLRQV FRPSRXQGHG� OHVV ORDG UHTXLUHG OHVV VWUXFWXUH� OHVV VWUXFWXUH

FDXVHG OHVV ORDG�

7KH (YHUJODGHV DLUFUDIW FOHDUDQFH ZDV DERXW �� IHHW DERYH 2DNODQG
V� VR WKH

PDFKLQHU\ KRXVH FRXOG EH ORFDWHG DERYH WKH ERRP� D VLPSOHU DQG OHVV H[SHQVLYH

VROXWLRQ�

7KH KDQJHU V\VWHP LV QHZ� 6HH ILJXUH �E�

Figure 6b:  HANGER
Samsung Heavy Industries/Liftech

Port Everglades 1993

:KHQ WKH ERRP RU WKH WUROOH\ PRYHV� WKH ORDGV RQ WKH ERRP VXSSRUWV YDU\ IURP D

PD[LPXP WR ]HUR� $V WKH KDQJHU ORDG YDULHV� WKH IUDPH GHIOHFWV DQG WKH OHJV

VSUHDG� 7KH GHVLJQ RI WKH VXSSRUW V\VWHP QHHGV WR DFFRXQW IRU WKH UHODWLYH

PRYHPHQW EHWZHHQ WKH ERRP DQG WKH IUDPH�

7KH (YHUJODGHV ZLQG ORDGV DUH QRWRULRXV� 7KH ERRP ZLQG ORDGV DUH FDUULHG E\

KRUL]RQWDO EUDFLQJ LQ WKH SODQH RI WKH XSSHU FKRUG� 7KH FOHDQHVW ORDG SDWK LV

GLUHFWO\ IURP WKH XSSHU FKRUG WR WKH IUDPH�

7KH ERRP VXSSRUW ZKHHOV PD\ QRW EH SHUIHFWO\ DOLJQHG� 7KLV FDXVHV WKH ERRP WR

FUDE GXULQJ ERRP VKXWWOLQJ�
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7KH KDQJHU V\VWHP RYHUFRPHV DOO WKHVH GLIILFXOWLHV� 7KH KDQJHU FRQQHFWV WR WKH

VXSSRUW EHDP GLUHFWO\ DERYH WKH DSSOLHG YHUWLFDO ORDG� 6WDWLFV IRUFHV WKH KDQJHUV

WR EH SHUIHFWO\ YHUWLFDO� 7KH KDQJHU LV QRW FRQQHFWHG WR WKH OHJV� VR OHJ PRYHPHQW

LV QRW LPSRUWDQW�

7KH ODWHUDO ORDGV DUH WDNHQ E\ VLGH UROOHUV VXSSRUWHG E\ WKH IUDPH DQG SUHVVLQJ

DJDLQVW WKH XSSHU FKRUG �QRW VKRZQ RQ WKH ILJXUH IRU FODULW\�� 7KLV LV HIILFLHQW

DQG DOORZV WKH VWUXFWXUH WR GHIOHFW GXULQJ KXUULFDQHV�

7KH RULHQWDWLRQ RI WKH ERRP VXSSRUW ZKHHOV LV DGMXVWDEOH� (FFHQWULF EXVKLQJV DW

VWUDWHJLF SLQV SURYLGH IRU UDLVLQJ� ORZHULQJ� DQG URWDWLQJ WKH DOLJQPHQW RI WKH

ZKHHOV�

$OWKRXJK QRW UHTXLUHG E\ WKH VSHFLILFDWLRQV� WKH ERRP LV GHVLJQHG WR EH VWDEOH LI

RQH VXSSRUW LV UHPRYHG�

PACECO BOSTON PROPOSAL

7KLV ZLQQLQJ SURSRVDO WDNHV DGYDQWDJH RI WKH EURDG ERRP VXSSRUW FRQFHSW EXW

SODFHV WKH PDLQ KRLVW DQG WUROOH\ GULYH PDFKLQHU\ RQ WKH ERRP� 7KLV FUDQH LV�

WKHUHIRUH� WKH 3DFHFR VWDQGDUG� RQO\ ELJJHU � DERXW �� SHUFHQW ELJJHU� 7KH ZKHHO

ORDGV DUH WKHUHIRUH DERXW �� SHUFHQW ELJJHU� 7KH DOORZDEOH ZRUNLQJ RSHUDWLQJ

ZKHHO ORDGV DUH XQXVXDOO\ KLJK � ��� NLSV SHU ZKHHO IRU D ILYH IRRW VSDFLQJ�

7KHUH DUH HLJKW ZKHHOV DW HDFK FRUQHU� 6HH ILJXUH ��

Figure 7:  GENERAL ARRANGEMENT
Paceco/Liftech - McKay
Boston Proposal 1993
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7KH VSUHDG EHWZHHQ WKH ERRP VXSSRUWV LV ��� IHHW� 7KLV UHGXFHV WKH PRYLQJ ORDG

VKHDU LQ WKH ERRP E\ �� SHUFHQW DQG WKH VWRZHG ERRP PRPHQW E\ �� SHUFHQW�

$JDLQ� WKHVH HIIHFWV FRPSRXQG DQG WKH VDYLQJV LQ ZHLJKW LV VLJQLILFDQW� 7KH

ZHLJKW ZRXOG EH HYHQ OHVV LI DOO WKH PDFKLQHU\ ZHUH RQ WKH IUDPH� EXW WKH DGGHG

PHFKDQLFDO FRVW LV PRUH WKDQ WKH UHGXFWLRQ LQ WKH VWUXFWXUDO FRVW�

7KH H[WUHPH ODQGVLGH SRVLWLRQ RI WKH ODQGVLGH ERRP VXSSRUW DOORZV XVH RI DQ 2�

IUDPH LQVWHDG RI KDQJHUV RU EUDFNHWV� 7KLV VDYHV ZHLJKW DQG HOLPLQDWHV WKH OHJ

VSUHDG SUREOHP� ,W DOVR SURYLGHV SRVLWLYH VWRSV ZKLFK SUHYHQW WKH WUROOH\ IURP

WUDYHOLQJ WRR IDU ODQGVLGH�

%UDFNHWV FDQWLOHYHULQJ IURP WKH ZDWHUVLGH OHJV SURYLGH WKH ZDWHUVLGH ERRP

VXSSRUW� %UDFNHWV DUH XVHG EHFDXVH RI WKH RZQHU
V SUHIHUHQFH� 7KH FRVW

GLIIHUHQWLDO EHWZHHQ EUDFNHWV DQG KDQJHUV LV VPDOO� %RWK DUH UHOLDEOH� 3URYLVLRQV

ZLOO EH PDGH IRU DOLJQPHQW RI WKH ERRP VXSSRUW ZKHHOV GXULQJ HUHFWLRQ�

7KH ��� IRRW VSUHDG EHWZHHQ WKH ERRP VXSSRUWV LV QHDUO\ DV JUHDW DV WKH ERRP

WUDYHO GLVWDQFH� DERXW ��� IHHW� 7KH PDFKLQHU\ LV ORFDWHG VR WKH FHQWHU RI JUDYLW\

RI WKH ERRP LV D OLWWOH ZDWHUVLGH RI WKH ZDWHUVLGH VXSSRUW ZKHQ WKH ERRP LV LQ WKH

RSHUDWLQJ SRVLWLRQ� DQG D OLWWOH ZDWHUVLGH RI WKH ODQGVLGH VXSSRUW ZKHQ WKH ERRP

LV VWRZHG� :DWHUVLGH KROG�GRZQ UROOHUV DUH WKHUHIRUH QRW UHTXLUHG�

7KH ERRP WUDYHOV RQ ZKHHOV DQG RSHUDWHV RQ IL[HG SDGV� 7KH ZKHHOV DUH UDLVHG

DQG ORZHUHG E\ K\GUDXOLF MDFNV� (ODVWRPHWULF SDGV DOORZ IRU UHODWLYH PRYHPHQWV

DW WKH IL[HG VXSSRUWV�

,Q RUGHU WR SURYLGH DGHTXDWH ZRUN VSDFH� WKH PDFKLQHU\ KRXVH� ZKLFK LV EXLOW

LQWR WKH ERRP� H[WHQGV RXWVLGH WKH ERRP VWUXFWXUH WR WKH OLPLWV RI WKH DOORZDEOH

ERRP ZLGWK� 7KH HOHFWULFDO KRXVH LV RQ WKH SRUWDO EHDP WR UHGXFH WKH ERRP ORDG

DQG WKH HIIHFWV RI ODWHUDO ORDGV�

7KH IUDPH LV VRPHZKDW GLIIHUHQW IURP (YHUJODGHV LQ WKDW WKH ODQGVLGH OHJ LV QRW

VORSHG� 7KLV LV WR PHHW WKH VSHFLILHG FOHDUDQFH GLDJUDP� $ FKDQJH LQ WKH

FOHDUDQFH KDV EHHQ UHTXHVWHG� ,I DFFHSWHG� WKH ODQGVLGH OHJ ZLOO VORSH IURP WKH

SRUWDO EHDP� DQG WKH XSSHU YHUWLFDO ODQGVLGH OHJ DERYH WKH SRUWDO EHDP ZLOO EH

HOLPLQDWHG�

SAMSUNG HEAVY INDUSTRIES BOSTON PROPOSAL

$OWKRXJK WKLV SURSRVDO� ILJXUH �D� ZDV QRW WKH ZLQQHU� LW KDV VRPH LQWHUHVWLQJ

IHDWXUHV� 7KH PDFKLQHU\ LV IL[HG RQ WKH IUDPH� EXW WR RQH VLGH� 6HH ILJXUH �E�

7KLV VLPSOLILHV WKH PDFKLQHU\ DQG DOORZV DPSOH ZRUN VSDFH�
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Figure 8a:  GENERAL ARRANGEMENT
Samsung Heavy Industries/Liftech

Boston Proposal 1993

Figure 8b:  GENERAL ARRANGEMENT
Samsung Heavy Industries/Liftech

Boston Proposal 1993
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6DPVXQJ HVWLPDWHG WKUHH GHVLJQV� WKH RQH VKRZQ� RQH ZLWK WKH PDFKLQHU\ RQ WKH

ERRP� DQG RQH ZLWK D SODWH JLUGHU ERRP�

7KH SODWH JLUGHU ERRP KDG WZR YHUWLFDO JLUGHUV ZLWK KRUL]RQWDO EUDFLQJ DW PLG�

GHSWK OHDYLQJ D VSDFH DERYH WKH EUDFLQJ ZLWKLQ WKH ERRP� 7KH PDFKLQHU\ ZDV

IL[HG WR WKH IUDPH EXW KXQJ EHORZ WKH XSSHU IODQJH LQWR WKLV VSDFH�

CONCLUSION

7KH RULJLQDO 0DWVRQ FUDQH ZDV GHVLJQHG� GUDZQ� DQG DQDO\]HG E\ KDQG ZLWK

SHQFLO� SDSHU DQG D VOLGH UXOH� 2QO\ D IHZ LGHDV FRXOG EH H[SORUHG� &RPSXWHUV

KDYH FKDQJHG WKLV� LGHDV ZKLFK ZHUH LPSUDFWLFDO EHFDXVH RI DQDO\VLV GLIILFXOWLHV

DUH QRZ SUDFWLFDO� 7KLV LV QRW MXVW DQ DGYDQFHPHQW LQ WHFKQRORJ\� &RPSXWHU

DQDO\VLV DOORZV WKH REMHFWLYH H[DPLQDWLRQ RI PDQ\ LGHDV DQG WKH TXDOLWDWLYH

HYDOXDWLRQ RI HDFK LGHD�

ljw
Disclaimer


