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ABSTRACT

This research compares the behavior of two reinforced concrete beams which contain
different coarse aggregates which are 100% split and 100% slag. The behavior of slag
reinforcement has not been recognized. Thus, tensile reinforced concrete beams are made
which given flexural loads and observed until reaching the failure. As a validation, these
beams are mathematically analyzed.

The result of flexural test shown that strain, shear, and bond capacity of slag concrete
are increasing.

This research is carried out in a laboratory scale.

Keywords: slag, tensile reinforcement, strain, shear, bond
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DAFTAR NOTASI

tinggi blok tegangan tekan persegi ekivalen, mm.

luas tulangan tarik non — prategang, mm”.

lebar badan balok, mm.

jarak dari serat tekan terluar ke garis netral, mm.

jarak dari serat tekan terluar kepusat tulangan tarik, mm.
modulus elastisitas beton, MPa.

modulus elastisitas baja, MPa.

kuat tekan beton, MPa.

tegangan dalam tulangan pada beban kerja, MPa.
tegangan luluh baja tulangan yang diisyaratkan, MPa.
tinggi total balok beton, mm.

panjang bentang balok, mm.

kuat momen nominal suatu penampang, Nm.

beban aksial. N.

beban aksial ultimate, N.

jarak antar tulangan geser, mm.

kuat geser nominal yang disumbangkan oleh beton, N.
kuat geser nominal yang disumbangkan tulangan tarik, N.
kuat geser nominal yang disumbangkan tulangan geser, N.
kuat geser ultimate pada penampang, N.

jarak lengen momen, mm.

regangan beton

regangan baja

berat jenis, kg/m”.

defleksi (penurunan), mm.

rasio penulangan tarik non — prategang.

rasio penulangan pada keadaan seimbang.
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ACI
ASTM
DOE
FAS
PCC
SNI
SSD

DAFTAR ISTILAH

= American Concrete Institute

American Society for Testing and Material
Development and Environment

Faktor Air Semen

Portland Composite Cement

Standar Nasional Indonesia

= Saturated Surface Dry

X



Gambar 2.1.
Gambar 3.1.
Gambar 4.1.

Gambar 5.1.
Gambar 5.2.
Gambar 5.3.
Gambar 5.4.
Gambar 5.5.
Gambar 5.5.

Gambar 5.6.
Gambar 5.7.

Gambar 5.8.
Gambar 5.9.

Gambar 5.10.
Gambar 5.11.

Gambar 5.12.
Gambar 5.13.
Gambar 5.14.
Gambar 5.15.
Gambar 5.16.

Gambar 5.17

Gambar 5.18.
Gambar 5.19.
Gambar 5.20.
Gambar 5.21.
Gambar 5.22.
Gambar 5.23.
Gambar 5.24.
Gambar 5.25.
Gambar 5.26.

Gambar 6.1.
Gambar 6.2.
Gambar 6.3.
Gambar 6.4.
Gambar 6.5.
Gambar 6.6.

DAFTAR GAMBAR

Tipe-tipe Keruntuhan Slump ..........ccccoeviiiiiiiiiniiniieeee.
Alur Pelaksanaan Penelitian ...........ccoccoiiiiiininiinniinenee,
Diagram Alir Perencanaan Penampang Persegi dengan
Tulangan Tunggal ..........cccoveeiiieriieeeeeeeee e
Persiapan Material Campuran Beton Slag dan Split..............
Pencampuran Material Beton...........cccccveeeeiieeniieieiiecieeee,
Pengujian Workabilitas dengan Kerucut Abrams..................
Kondisi Fisik 7Trial Kubus Pasca Uji Tekan .............cc.ue........
a. Memasukkan Beton ke dalam Bekisting..........................
b. Lapis Pertama Digetarkan dengan Vibrator Selama

30 DtiK.oeieiiiiieiieiece e
Silinder Beton ..........ooceoiiiiiiiiiiiieeee
Perletakan Benda Uji Silinder Beton ke dalam
Crushing Test MACRINE .............cccoueeeeeeeecieeeiieeeiieeeee e
Kondisi Fisik Silinder Beton Pasca Uji Tekan ......................
Spesimen Uji Tarik .......cccveeeiiieeciiieiieecieeeee e
Pengujian Tarik Tulangan Baja ..........ccccooveviininiiniencnene.
Garis Skalatis pada Balok untuk Mempermudah
Pola Retak ....c..oviiiiiiiiieiecie e
DAt LOGET .......oooeeeeeeeeeee e
Hydraulic Jack .............cccoooieviiiiiiiiiiiieiieeieee e,
Load Cell.........ccoooeiiiiiiiiiiiiiiiiee et

Levelling/WaterPass...........ccuuucueeeueeeceeeseeesieecieeeeeseeeneesseene
Loading Frame...............ccoueeeeueeeceeeeiieeeeieeesieeeeeeesreeesvee e
Posisi Balok pada Loading Frame................cccooevvuevcuvennnnne..
Set Up INSTUMEN........cceiiiiiiieeeciiiee e eeeee e eeee e
Balok Split Sebelum Diuji.......cceeviiiiiieniieiienieeiieieeeeeee,
Gagal Geser pada Balok Split......c.ccccovveviiieiiiienieeieeee
Retak Rambut pada Daerah Lentur..........cccocoevevvinieniennenne.
Balok Slag Sebelum Diuji.......cccceeviieviiieeiiieeieeeie e,
Gagal Geser pada Balok Slag ..........cccovviveiiiniiiiiiiecieene
Retak Rambut pada Daerah Lentur..........cccceeevveveiieenneennneen.
Beban Terpusat pada Balok Slag (Unitkg) ........cccceveeveennnne
Diagram Bidang Momen Balok Slag (Unit kg-mm)..............
Diagram Gaya Lintang Balok Slag (Unit Kg) ........cccceevennenne
Beban Terpusat pada Balok Split (Unit kg).........cccvvveeuveennee.
Diagram Bidang Momen Balok Split (Unit kg-mm).............
Diagram Gaya Lintang Balok Split (Unit kg)..........ccccue......



Grafik 2.1.
Grafik 2.2.

Grafik 2.3.

Grafik 5.1.

Grafik 5.2.
Grafik 5.5.

DAFTAR GRAFIK

Pengaruh Jenis AGregat .........cceocveeeveeriieniieniieiieeieeee e
Hubungan Kuat Tekan Beton dengan Faktor Air

Hubungan antara Berat Jenis Isi campuran Beton,

Jumlah Air Pengaduk, dan Berat Jenis SSD Agregat
GaADUNZAN ....ooieiiieciicece et e
Hubungan Penurunan-Regangan Baja Tulangan......................
Hubungan Beban-Regangan Baja Tulangan.............................
Hubungan Beban-Penurunan ..............cccocceeeeiieniiniiinienieeees

X1



Tabel 2.1.
Tabel 5.1.
Tabel 5.2.
Tabel 5.3.
Tabel 5.4.
Tabel 5.5.
Tabel 5.6.
Tabel 5.7.
Tabel 6.1.

DAFTAR TABEL

Komposisi Kimia dari Limbah Baja (Slag) .......ccccccceevuvennnnne. 10
Hasil Pengujian 7rial Kubus Beton Agregat Split.................... 42
Hasil Pengujian Trial Kubus Beton Agregat Slag.................... 42
Hasil Uji Tarik Baja........cooovveeiiiieiieeieeceeeeecee e 47
Hasil Uji Tekan Silinder Beton Split.......c..ccoceeviviiniinennennn. 53
Hasil Uji Tekan Silinder Beton Slag..........ccocoeevcvvvenciveeennennne. 53
Hasil Rekaman Data Logger Balok Split ...........ccccoevvveiiennnnne. 54
Hasil Rekaman Data Logger Balok Slag...............cccccvveuneen.e. 54

Komparasi antara Balok Beton Agregat Split dengan Slag...... 71

Xii




<<
  /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




