DAFTAR ISl

HALAMAN JUDUL.....ooiiiiiiii it nnaee e I
HALAMAN PENGESAHAN. ...t I
HALAMAN MOTTO ..ot i
HALAMAN PERSEMBAHAN .....cooiiiiiiieiie e WY
KATA PENGANTAR .ottt Y
DY I O ) SRS Vil
DAFTAR TABEL ...ocoviiiiiteeee e X
DAFTAR GAMBAR ..ottt Xi
DAFTAR LAMPIRAN ..ottt Xiii
ABSTRAK .t Xiv
BAB | PENDAHULUAN ..ottt 1
A. Latar Belakang ........cccooviieiieiiiicceee e 1

B. Rumusan Masalah ...........ccccooviiiiiiinineee e 3

C. Tujuan Penelitian............ coeoieieiiieie s 3

D. Manfaat Penelitian ..........ccccovieiiiiiiiiiieeee e 4

E. Batasan Penelitian...........ccooveereieieiiiiceeieee e e, 4

F. Keaslian Penelitian..........ccccoovviiiiiin i, 5

BAB Il TINJAUAN PUSTAKA . ... 6
A, Tinjauan PUStaKa ...........ccceveiiiiiiiiiiceee e 6

B. Pemanfaatan Oil Palm Shell (OPS)........cccccccoviieiieieiieceee, 6

C. Pemanfaatan Palm Oil Fuel Ash (POFA)........c.ccccooeivveieiiennn, 7

D. Self Compacting Concrete (SCC)......cevvvvvrenereniiinesieeeeens 9

BAB Il LANDASAN TEORI ...ccoiieece e 12
AL BEEON .o 12

B. Bahan Penyusun Beton ..........ccccoveiiiiiiciie s 12

A, SEIMEN .o 12

b. Sifat-sifat SEMEN .......cccveevviiiiiiiie e 13

C. AT e s 14

d. Agregat haluS.........cccoeveiiiiiiic e 14



€. AQregat Kasar..........ccooeiiiiiiiesiseeee e 16

f. Modulus Halus BULIF .........cccoiiiiieiiesiecce e 17

C. Selft Compacting Concrete (SCC) ...cccvcvvvverviieiiececeecee, 18
Q. VoFURNEL TOSE .. 18
D, L-BOX TEStccccuuiiiiuiiiiiie et eee ettt 19

Co J=RING oot 19
D. Oil Palm Shell (OPS) ....ccoiiiieieiiieeee e 20
E. Palm Oil Fuel ASh (POFA) .....cooieiiie et 21
F.  SUPEIPIASTICIZEN ..o 22
G. Kuat Tekan BetON........cccvovveiverieiie e 23
METODE PENELITIAN ...ooiiiiece e 24

AL LOKASIcueiveeiiiicie e s 24
B. AlGL... 24
A VoFURREL oot 24
D, LeBOX uiiiiiiiiiiiii e s 24

C. J-RING coiiiiiiiiiiii i 24

d. Silinder cetakan beton ..........ccccoecvvveieiiene e 25

€. MIXEr CONCIELE......eeivieieeeiecieee et 25

f.  Compression Maching TeSt.........ccccvveveivieieeiecic e 26
C. BaNAN ..ot 26
B SBIMEN . e 26
b. Agregat halus (Pasir) ......cccocveiiriiiiiee e, 26

c. Agregat kasar (batu pecah) ..........ccccooevieiieiiiic e, 27
e AT e 27

e. Oil Palm Shell (OPS) ....c.cooiiiiiiiee e 27

f.  Palm Oil Fuel Ash (POFA) ..o 28
0. SUPEIPIASHICIZEr ......ccveeciii et 28
D. Prosedur PENQUJIAN........cccciuiiiieiieeiie et 29
a. Prosedur pengujian pendahuluan ...........ccccceoeniniinnnnninnn, 29
1. Berat JENIS....ccciiiiiiieieie e 29

2. ANAlISIS SANNQAN ...cveeivieiieecic e 29



3. Sifat-sifat bahan........oooeeeeeieeeeeeeeee e 29

1) SEMEN oo 29
2) Palm Oil Fuel Ash (POFA) ......cccoceveiieiieie e, 29
3) Agregat kasar (batu pecah) .........ccccocveviiiieiiiiiennnn, 30
4) Oil Palm Shell (OPS) ....cccooveiiiiie i 30
5) Agregat halus (Pasir) .....cccccceverveiiinreninneee e 30
6) SuperpplastiCizer........ccccccevvveveiieie e 31
b. SKet PENQUJIAN ......cccviiieiieic e 31
Lo MiIXAESIGN oo 31
2. Bagan alir penelitian.........cccccoovieieiiieniiieeee, 33
c. Prosedur pengujian beton segar (Fresh Properties) ............ 36
L. VeFURNEL 1St ..o 36
2. L-BOXTEST....oiiiiiiiiie e 36
3. J=RING 1St et 37
d. Pengujian Kuat teKan ..........cccccoveiiiiiiicieee e 38
BABYV  HASIL DAN PEMBAHASAN .....cccooiiiiiieeie e 40
A. Hasil Pengujian Sifat Bahan...........ccccooviiiiiiiinie 40
a. Hasil pengujian agregat kasar (batu pecah) .........c..ccccen..... 40
b. Hasil pengujia Oil Palm Shell (OPS) ........cccooeviiieiree 41
c. Hasil Pengujian Palm Oil Fuel Ash (POFA) ..........cccceu..... 41
d. Hasil pengujian agregat halus (pasir) .........ccccovevrivnivniinnnn. 42
B. Hasil Pengujian Utama ..........c.ccoovviiiniiiiiiene e 43
a. Hasil pengujian Fresh Properties ........c.cococcvvveviviieieenenn, 43
b. Hasil pengujian kuat tekan beton Self Compacting Concrete
(SCOC) it 44
BAB VI KESIMPULAN DAN SARAN .......cccoi i 50
A, KESIMPUIAN.....oeiiiice e 50
B. SArAN ... 51
DAFTAR PUSTAKA .ottt XVi
LAMPIRAN L.ttt e et e e e e e e e e e sntaeeeeans XIX



DAFTAR TABEL

Tabel 2.1 Mix Design beton ringan menggunakan cangkang kelapa sawit. 6

Tabel 2.2 Hasil pengujian Kuat teKan.............ccccooevviiiiieiicic e 7
Tabel 2.3 Perilaku kuat tekan beton Palm Oil Fuel Ash (POFA)................ 8
Tabel 2.4 Sifat fiSik agregat ..o 9
Tabel 3.1 Susunan UNSUr-UNSUT SEMEN .......cciveeiiieiiieeireesireeseeeieeeseesreesreens 13
Tabel 3.2 Batas-batas sifat beton SEZar .........c.ccevververererenenesiesesesieeeens 20

Tabel 3.3 Sifat-sifat fisik dan mekanik cangkang kelapa sawit (OPS)

AN KEFTKIT ...t nreas 21
Tabel 3.4 Komposisi kimiawi Palm Oil Fuel Ash (POFA) ......ccccovieienn. 22
Tabel 4.1 Komposis kimiawi semen dan Palm Oil Fuel Ash (POFA) ....... 29
Tabel 4.2 MiX UESION ...ocveivieie et 32
Tabel 4.3 Mix design masing-masing Variasi ..........ccccecevereresienesiesieenennnns 32
Tabel 5.1 Klasifikasi bahan pozolan ASTM C-168 .........c.ccocvvnviiiiieiinnnn, 42
Tabel 5.2 Komposisi kimiawi Palm Oil Fuel Ash (POFA) ........ccccovvvenen. 42
Tabel 5.3 Batas-batas sifat beton segar ...........ccoccvvviiiiiiiniiicin 43

Tabel 5.4 Hasil pengujian fresh properties berdasarkan variasi

Pengganti parsial ... 44
Tabel 5.5 Nilai kuat tekan beton pada tiap variasi replacement

dan uUMUE (MP) .....ooveiieiiec e 45
Tabel 5.6 Persentase kenaikan nilai kuat tekan beton ..............ccooooienn, 46
Tabel 5.7 Perbedaan penelitian terdahulu dengan penelitian sekarang........ 49



DAFTAR GAMBAR

Gambar 2.1 Hubungan nilai kuat tekan beton dengan hari berdasarkan............... 8
variasi replacement (Sooraj V. M, 2013)

Gambar 2.2 Hubungan antara jumlah marmer dengan ............cccccevevieieeciesnenne. 10
kelecekan (Wihardi dkk, 2008)

Gambar 2.3 Hubungan antara jumlah pecahan marmer dengan kuat

tekan (Wihardi dkk, 2008) ........ccoceiiieiieiesecse e 10
Gambar 3.1 Alat pada pengujian: (a) F-Funnel,(b) L-Box dan (C) J-Ring ........... 20
Gambar 3.2 Cangkang kelapa sawit Oil Palm Shell (OPS) ........cccccovvviviivinenee. 21
Gambar 3.3 Material POFA yang sudah disaring menggunakan saringan ........... 22

No. 200
Gambar 3.4 Superplasticizer merk SiKa .......c.ccccovveiiiiieiiicie e, 23
Gambar 4.1 Alat pada pengujian: (a) F-Funnel,(b) L-Box dan (c) J-Ring ........... 24
Gambar 4.2 Silinder cetakan Deton ........cccccvvveiiiiiiie e 25
Gambar 4.3 MIXer CONCIELE .......ccviiiiiieieie et 25
Gambar 4.4 Compression Maching TSt .......cccccvveviiiiiieeie e 26
Gambar 4.5 Bahan yang digunakan : (a) Semen, (b) Agregat halus (pasir) ....... 26
Gambar 4.6 Bahan yang digunakan : (a) Agregat kasar(batu pecah, (b) Air ....... 27
Gambar 4.7 Cangkang kelapa SaWit ...........ccccevvveiiiiiiiieiecc e 27
Gambar 4.8 Material POFA yang sudah disaring menggunakan saringan ........... 28

No. 200
Gambar 4.9 Superplasticizer Merk SiKa ... 28
Gambar 4.10 Distribusi ukuran partikel batu pecah dan Oil Palm Shell (OPS) .. 30
Gambar 4.11 Distribusi ukuran partikel pasir ..........cccocovveieiiivie e, 31
Gambar 4.12 Bagan alir penelitian ... 33
Gambar 4.13 Bagan alir penelitian (lanjutan) ........c.ccocooiiniiiiiineee 34
Gambar 4.14 Bagan alir penelitian (Ianjutan) ..........cccoveiiiiiiieiie e 35
Gambar 4.15 (a) pengujian V-Funnel, (b) pengujian L-Box ........ccccccuveivviiernenne. 38

(c) Pengujian J-Ring

Gambar 4.16 Pengujian kuat tekan silinder beton ...........cccocvevvvieniiie e 39
Xi



Gambar 5.1 Distribusi butir batu pecah dan Oil Palm Shell (OPS) ................... 41

Gambar 5.2 Distribusi analisis saringan agregat halus (pasir) ..........ccccocvvevnnnnne 42
Gambar 5.3 Hubungan kuat tekan beton dengan umur pengujian ....................... 45
Gambar 5.4 Hubungan kuat tekan dengan persentase replacement .................... 47
Gambar 5.5 Benda uji yang telah dipecah ... 48

xii



