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Experimental study on new artificial reef for hydraulic stability
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In Korea, quantitative growth rate of artificial reef construction is supposed to reach the peak point

therefore, new approach is needed to the point of artificial reefs business. Functional reefs like shellfish reefs,

recreational reefs, seaweed reefs as well as fish reefs are beneficial alternatives. This study conducted hydraulic

testing to assess the stability of new types of artificial reefs (ARs) constructed to promote the growth of

shellfish and seaweed. The results of this study revealed that some dimensionless design parameters affected the

stability of new types of artificial reef under various wave and water depth conditions in the fixed bed

condition. The findings also highlight the importance of hydraulic experiments in solving problems that have

emerged in the design and construction of artificial reefs.
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[Table 1] New artificial reef

Design Specification
wide 3.1x3.1
Specification(m) ————
height 1.6
S ~ Volume(m®) 3.84
) Weight(ton) 8.1(unit)
S~ Surface area
: — 2 36.1
(m”)
Material porous concrete
Porosity 20%(+3%)
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[Fig. 11 Concept of 2-dimensional wave flume

[Fig. 2] 2-Dimensional Wave Flume

[Table 2] Wave Flume and Wave Generator

specification

Wave Flume 40m(L)*1.5m(B)>0.7m(H)

Type Piston
Wave Driving Sytem Electronic
Generator | Max Wave Period 0.1~3.0sec
Max Wave Height 0.3m
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[Table 4] Cases of hydraulic model test

Cases Water depth(D) Wave Height(H) Wave period(T)
Prototype(m) Model(cm) Prototype(m) Model(cm) Prototype(sec) Model(sec)

Case 01 5.00 13.89 2.00 5.56 7.00 1.17
Case 02 5.00 13.89 2.50 6.94 9.00 1.50
Case 03 6.00 16.67 3.00 8.33 9.00 1.50
Case 04 6.00 16.67 3.00 8.33 11.00 1.83
Case 05 8.00 22.22 4.00 11.11 9.00 1.50
Case 06 8.00 22.22 4.00 11.11 11.00 1.83
Case 07 10.00 27.78 4.00 11.11 11.00 1.83
Case 08 10.00 27.78 4.00 11.11 13.00 2.17
Case 09 10.00 27.78 5.00 13.89 11.00 1.83
Case 10 10.00 27.78 5.00 13.89 13.00 2.17
Case 11 15.00 41.67 5.00 13.89 11.00 1.83
Case 12 15.00 41.67 5.00 13.89 13.00 2.17
Case 13 15.00 41.67 5.00 13.89 15.00 2.50
Case 14 15.00 41.67 8.00 2222 11.00 1.83

2 25 3
f(Hz)

[Fig. 3] An example of spectrum analysis (H= 13.89cm)
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[Fig. 4] An example of spectrum analysis (H= 19.44cm)

[Fig. 5] Installation of artificial reef(side view)
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[Fig. 7] Experiment results

[Fig. 8] Scene of experiment
(D=6.0m, H, ;=3.0m, 7},=11.0sec)
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[Fig. 9] Scene of experiment
(D=8.0m, H, ;=4.0m, T, ,=110sec)

[Fig. 10] Scene of experiment
(D=10.m, H,;;=5.0m, 7j,,=11.0sec)

[Fig. 11] Scene of experiment
(D=15.m, H,;;=5.0m, 7],;=11.0sec)

[Fig. 12] Scene of experiment(plan view)
(D=10.0m, Hl/3=4.0m, Tl/3=9.Osec)



FAel7| ke A A|15E A1S, 2014

%Oﬂ*i E%FZUH JJEHJJrE*OiW 4
w olF #2711 Ae2 AAHA ¢ i’lﬁ}
obzd, Al wg F F717F 2 12seco]] thsfiA
= vl Wigshs W1 D)l dAE ol sikofA
A== ArLe] FAdel Qs 2+ 71%011:!01 S5
3

45 50| AL B2

E [¢] A ]

Qo *éiléélc’ﬂ 2 oezaEt) Byt ok
o, Zj7ke] AR Aol SR8 PAE Shuska gl
Ao PeEth B PRl A sl og AL
AEstgo, B ofx Fuel U AlE 5 5
BAfslo] ARl vlAE AFE A= Bat
oleka ghereic,

References

[1] Sung-Bae Park et al., “Experimental Study on Development
of Artificial Fishing Reefs Using Environment-Friendly
Sulfur Concrete”, Journal of Ocean Engineering and
Technology, Vol. 21, No.3, pp.58-64, 2007

[2] Jung-Woo Lee, “Development of underwater ecological
park wusing artificial reef’, Journal of Underwater
Science & Technology, Vol.6, No.l,pp.17-21. 2005

[3] Nam-Hyung Kim, Artificial reef for marine structure,
Journal of fisheries Vol 30, pp.43-47, 1995

[4] Cheong-Ro Ryu and Hyeon-Ju Kim, “A Study on the
Characteristics of Wave Forces on Artificial Reefs”,
Korean Journal of Fisheries and Aquatic Sciences,
Vol.27, No.5, pp. 605-612, 1994

[5] Battjets, J.A. (1974). “Surf Similarity”, Proc. 14th Conf.
on Coastal Eng., pp 466-480, ASCE

[6] Horikawa, K (1979). Coastal Engineering, University of
Tokyo Press.

[71 Goda, Y. (1985). Random Sea and Design of Marine
Structures, pp 323, University of Tokyo Press

560

Al & AlBum-Shick Shin) [(Hsld]

20029 2¢ : WEEL EEY

S (FEHAA

20079 2¢ : WEYED EEY

Stk (FEHEA

20079 3¢ ~ 20129 29 : A

q e g AAE  Add
\‘£ g

T4
2012 39 ~ @A : BES
i vl gatett s

<@l Eop
R L

& & FHyun-Joon Chung) RSl

e 2014 29 : PEYIw EBF
Shatb (FEAD) EYGAH

¢ 19004 29 : WAty EEE
st (FEHAD

e 19874 29 : WAty EEE
sk (F8H44h

e 19904 49 ~ 19934 39 : =
3 OSAKAM|g} dijstel E&y
EEL Ry

e 20144 19 ~ A - TEYE
o EEFshl} msp

<P Rop
w23l §oraat




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


