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Assessment Manual for Optimization of Structural Scale of Stone
and Gabion at the Final Closure of Sea Dike
II. Application at the actual site
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Abstract : This research utilized the manual to calculate the structural scale of stone and gabion, which was
developed through comparison and verification of the results drawn by hydraulic model experiment and existing
empirical formula. Appropriate structural scale of stone according to the construction site when the critical
velocity was exceeded, utilizing the previously expected and recorded data on current velocity per day and per
hour during the final closure period for Saemangeum sea dike. Also,the scale of rocks was presented, considering
the altercation in water depth according to the construction. The developed manual offered appropriate rate of
mixed use of stone and gabion that suits various flow velocities, which will minmize any loss of stone-gabion
and contribute to successful final closure, and proved the utility and application of the manual.

Keywords : Saemangeum sea dike, Final closure, Stone, Gabion, Mixture
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Fig. 1. Project site of Saemangeum sea dike.
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[High sill method]

[Deep sill method]
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[Combined high and deep
sill method]

Fig. 2. Final closure construction method.
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Table 1. Current velocity per stage, per section of closing gap

Design velocity(m/s)

=]
T Phase GAPI  GAP2
Final closure phase I 5.00 5.42
Bottom .
. Final closure phase II ~ 4.10~5.12 4.77~5.87
protection
Final closure phase Il  4.41~5.25 4.98~6.50
Final closure phase I 5.00 5.42
Sill-crest ~ Final closure phase II  4.10~5.12  4.71~5.87
Final closure phase III  4.41~5.25 4.98~6.50
Final closure phase I 5.57 5.75
Dam-face Final closure phase Il 5.79 597
Final closure phase III 5.93 6.98
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Table 2. Designed rocks and gabion per stage, per section of closing gap

GAP Classification Unit Phase 1 Phase Il Phase 111
Sill elevation EL.m -10.0 -10.0 -10.0

Gap width m 1,300—1,170 1,170—500 500—0

Bottom protection gabion size - weaved two pieces of 2.0 gabion similar similar

GAPI1 Dam-face stone size (gabion size) Ton/EA 3.0~6.0 0.5~6.0 3.0~6.0
Ton/EA 3.0) (3.0) 3.0)

Sill-crest stone size (gabion size(mixes rate)) Ton/EA

3.0~5.5 (50%)
(3.0 (50%))

Sill elevation
Gap width

Bottom protection gabion size
GAP2  Dam-face stone size (Gabion size(mixes rate)) Ton/EA

EL.m

Ton/EA

Sill-crest stone size (Gabion size(mixes rate)) Ton/EA

-16.0 -16.0 -16.0
850—660 660—320 320—0
weaved two pieces of 2.0 gabion similar similar
0.5~6.0 0.5~6.0 0.5~6.0

3.0 3.0 3.0

4.0~5.0 (50%)
(3.0 (50%))

Photo 1. Flow pattern in the open area during the final closmg.
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Fig. 4. The weight of rocks per hour and per day, utilizing the forecast current velocity.
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Fig. 4. (Continued)
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Table 3. Critical velocity according to different rates of mixed use of rocks and gabion(dam-face)
Gabion mixes rate
(3.0Ton/EA)  20% 25% 30% 35% 40% 45% 50%
Stone size
0.5-1.5 Ton/EA 5.02 5.15 5.28 541 5.54 5.67 5.80
1.5-3.0 Ton/EA 5.46 5.58 5.70 5.82 5.93 6.05 6.17
3.0-5.0 Ton/EA 5.90 6.02 6.15 6.27 6.40 6.53 6.65
3.0-6.0 Ton/EA 6.24 6.40 6.56 6.73 6.89 7.05 7.21
Note) In the case where critical velocity was exceeded, rocks and gabion were mixed for use
5
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Fig. 5. Weight of rocks for different water depths according to forecast velocity (sill-crest, bottom protection).
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Table 4. Result after stability analysis for each stage of final closure

GAPI GAP2
Phase Date Gap Measurement . Gap Measurement .
width(m)  velocity(m/s)  “AUAION - Ghm)  velocity(m/s) Valuation
06/03/17 1,540 436 Stable 1034 434 Stable
06/03/18 1,499 450 p 991 4.66 ,
06/03/19 1,458 4.54 » 948 4.65 ,
};ﬁz‘:z 06/03/20 1,423 443 » 905 456 ,
06/03/21 1,387 418 » 870 430 p
06/03/22 1,353 3.60 » 832 3.82 ,
06/03/23 1,325 3.14 » 802 331 p
06/03/24 1,280 277 ” 769 287 P
Final closure 06/03/25 1,228 3.01 " 735 2.98 ”
phase I 06/03/26 1210 3.83 , 713 3.75 ,
06/03/27 1,178 4.84 , 679 471 p
06/03/28 1,170 544 P 660 526 P
B 06/03/29 1,170 5.67 , 660 571 p
Waiting 06/03/30 1,170 5.89 , 660 5.94 p
period 1
06/03/31 1,170 6.02 p 660 6.04 p
06/04/01 1,170 5.88 p 660 592 p
06/04/02 1,140 551 p 643 5.56 P
06/04/03 1,059 5.05 » 602 529 p
06/04/04 990 447 » 565 450 ,
06/04/05 926 3.75 » 529 3.67 ,
, 06/04/06 849 2.86 » 492 2.98 ,
Final closure 00107 776 2.04 p 453 2.10 p
phase 11
06/04/08 700 232 , 418 249 p
06/04/09 626 345 , 376 3.44 p
06/04/10 568 4.41 , 340 452 p
06/04/11 520 524 , 320 5.45 p
06/04/12 500 6.08 , 320 6.19 p
- 06/04/13 500 6.62 p 320 6.54 P
Waitinf 06/04/14 500 6.86 p 320 6.82 p
period 2
06/04/15 500 7.00 p 320 7.01 p
06/04/16 460 7.04 ” 299 712 p
Final close 260417 368 7.21 ” 230 7.68 p
06/04/18 276 7.15 ” 160 7.49 )
phase 11
06/04/19 175 7.42 , 100 743 p
06/04/20 133 6.98 ,

N

SOAZ Aoz

(2002~2006). AHREA]- =2 5

FEE AL ARFEAIIEE (20062). ARFEEEA] E2to] &

st

A=A,

)

T (2004).
v, 35383 Shedhars].

, S

TRrA €]



WA ARA AR 2 SR APTE AR 919 o A 1L 23 153

Bl mE A AITEARIE (2006b). ATHFERA] Ejo] & Delft Hydraulics (2002). Hwaong Dike Closure.

Sk 1A Delft University press (1984). The Closure of Tidal Basins.
oA (2006). AHEEAT- A2S WEA] Bl Al

B A, Received April 4, 2009

CUR Report (1998). Manual on the Use of Rock in Hydraulic Accepted April 12, 2009

Engineering.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


