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Safety Assessment for Installation of Deck Crane by Lifting
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Abstract A deck crane is installed on the deck of a ship by lifting method using tower crane or floating crane. The
safety assessment for two points lifting method should be preceded to ensure a safe installation of deck crane. In
this study, finite element models of deck crane and fixing jig are generated for the structural analysis which can
evaluate a safety of lifting method. Also, reaction forces and boundary conditions considering lifting state are applied
to the structural analysis. The proposed safety assessment method can be useful as an analytic tool that can provide
a safer procedure for installation of deck crane by lifting method.
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Fig. 2. Temporary fixing jig
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Fig. 1. Deck crane lifting
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Table 3. Structural analysis results of jib structure

Applied Force

Max. von Mises

(1) / Yield stress

stress (1) (320MPa)
8.6 ton 2 MPa 1 %
10.0 ton 149 MPa 47 %
10.6 ton 226 MPa 71 %
11.0 ton 254 MPa 79 %
11.6 ton 316 MPa 99 %
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Fig. 7. Stress distribution of jib structure

Fig. 8. Von Mises stress distribution
(Applied force 11.0ton)

2ol Hn|ge
11.6ton%] 7o

oz A &

CEERIOE

Hel Zzg X

o] 8.6ton¢l 7--ol= A H9] 2}
7 o] AgAlEo] A Mo WS &
T Stk AE9 gl=Zd
2] 320MPa2| 99%FTol
skl Sl ofef e Avk= dl
49l 22y Aol M EAES Adutl
28 AHAE WEA 7] 3 el A
QIE] BAs= ke
A 87} ghgke R 3 &
z7h Gl vl Ao &4
the A ot

1 11.6tone %3}

sl

=z
=S|

=1
2~
=

3683

6. 28

2 Aol dla agQle] By A Zefel of
ot grvet7] Q&) vl Zegle] Ar x|
141S Fasto] thgat 22 Aiks =389l

3]
T

2
2,
tlo

R

RS

&

(1) vl Zeele] AAE 99 G A A, Fo
E9} Ame] 042 )y YejolA] Ane]

1 €]
FRE | #gah= W 8.6tono & ALt

i

o
a

)
HAI o] A AHe= §o] A LAY
et

) 2ZE A Aol = HrEA] E2EZF WA g
2] Fojof gt} whoF A H 7} WA 22y E=
7S ApBe] gxy ¥E #gslE wWEo

ES
=
ot
ez

= 9
J

of o] ¥glo] &yl WAT FPsHe] Fomw

[k Mo

o, )
R
Ak
I
o,
%
o
ot
&

(3) °oI’34<l &

B
it
o
~
(e}
=
(B
|kl
o,
Y
il
e
to
>
N
rir
=)
o2l

@gHo] o] F-9jell 4ol BT 7ksgdo] =tk

R EEERERES

Yy
jincd
>
i3
o
i)
b

o,

v

FA 3k 84 58 Aekete] e &(70%)E 2
75, wkEA] 21H.9] 2] L8 Hk o] 10.6ton

&5, 2 ARl FEA 2 54 ke 84 ol
g F7h AT Fal ATl AR A 2l
o] =" AR 2ol it oA w7 s S
O, vk = Aele] el Zw A 2R]] Aol Hot
g 2lxd %) polnE AT 5 A A =
2 2489 5 g JoR Vit ok, 2l
= A ae) g=d A e #9342y
FRIEC] A= Wk 8l 1 A 719} s A1 g
o] &4 fol i A v = fEE FolHE S
Ao, & ATlA AL A B 28t 2)=H
A A Tpel B AEH R o] et B <
AR A0e 74T 5 0 AR ARdn



FFAE &35 =B A6 A6, 2015

References

[1] Dong-Hwan Choi and Kwon-Hee Lee, "Structural
Analysis and Optimization of a Pedestal for Deck
Crane", Journal of the Korean Society of Manufacturing
Process Engineers, Vol.22, No.l, pp.95-100, 2012.

[2] D. S. Han, S. W. Lee and G. J. Han, "Comparison of
finite element analysis with wind tunnel test on stability
of a container crane", Journal of the Korea Society for
Power System Engineering, Vol.12, No.6, pp.29-35, 2008.

[3] M. J. Lee, D. S. Han and G. J. Han, "Evaluation of
Structural Stability of JIB Crane for a Feed Vessel
According to the Luffing Angle", Journal of the Korea
Society for Power System Engineering, Vol.12, No.6,
pp.24-28, 2008.

[4] Jae-Ung Cho and Sei-Hwan Kim, "Analysis on the
Structural Safety of the Tower Crane under Load",
Journal of the Korea Academia Industrial cooperation
Society, Vol.11, No.10, pp.3641-3646, 2010.

DOI: http://dx.doi.org/10.5762/KAIS.2010.11.10.3641

[5S] Qing-dun Zeng and Fang Liu, "Analysis of Jib Strength
and Broken Jib Accident of High Pedestal Jib Crane
from the Perspective of Mechanics", Applied Mechanics
and Materials, Vol.164, pp.322-325, 2012.

DOI: http://dx.doi.org/10.4028 www.scientific.net/ AMM. 164.322

[6] DASSAULT SYSTEMES, SOLIDWORKS WEB HELP

2010, DASSAULT SYSTEMES, 2010,
http://help.solidworks.com/HelpProducts.aspx, (accessed
May, 2015)

7 & #(Hyun-Su Ryu) [H3| &

02003 29 : AEdigtul oy}
ZA S FE T FIAAD

0200813 8¢ : A&rhetal Fouhst
ZA8)| st (FEhabAh

©2008 8% ~ 2013 1€ : STX
ZAHGF NEATE

020131 39 ~ A : g3
HF) THATY

3684




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


