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ABSTRAK

Suatu jalan raya di kontruksi di atas tanah dasar (subgrade). Kondisi tanah
dasar secara tidak langsung akan berpengaruh terhadap umur rencana dari suatu
konstruksi jalan. Untuk kondisi tanah dasar yang tidak baik maka diperlukan
adanya material pengganti. Hal ini dilakukan untuk meningkatkan umur rencana
dari konstruksi jalan tersebut. Salah satu material yang dapat digunakan sebagai
material pengganti tanah dasar adalah limestone (batu gamping).

Tujuan penelitian ini adalah mengevaluasi pengaruh penambahan material
crushed limestone berukuran butir gravel terhadap nilai CBR material crushed
limestone bergradasi well graded. Penelitian dilakukan dengan menggunakan
material crushed limestone Gunung Putri, Jawa Barat bergradasi well graded
dengan ukuran butir maksimum dmax = 9,5mm. Pengujian material crushed
limestone bergradasi well graded diuji dengan metode design CBR for one water
content only. Pengujian material crushed limestone well graded dilakukan hanya
dalam kondisi kadar air initial (w) dan kondisi unsoaked (tidak terendam). Uji
CBR laboratorium berdasarkan standar ASTM D 1883.

Hasil Pengujian CBR laboratorium material crushed limestone dengan dmax =
9,5mm, dengan penambahan material crushed limestone berukuran butir gravel
akan menaikkan nilai CBR. Penambahan crushed limestone berukuran butir
gravel sebesar 38,4% untuk material crushed limestone akan menghasilkan nilai
CBR yang efektif karena menaikkan nilai CBR dari 27,54% menjadi 47,18%
(kenaikkan sebesar 73,84%). Berdasarkan kurva O.J. Porter., penambahan
crushed limestone berukuran gravel terhadap material uji akan merubah
klasifikasi material dari semula adalah fair to good subgrade menjadi very good
subgrade.

Kata Kunci: Crushed Limestone; CBR; Gravel; Subgrade.
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ABSTRACT

The pavement of road are builded on subgrade. Condition of subgrade are
involved in designing age pavement of road. For subgrade which is in poor
condition needed to changing the material to improve the age of pavement road.
One of material for changing subgrade is limestone.

The purpose of this study is to determine the effect of adding crushed limestone
which have scale of size gravel to the value of CBR on crushed limestone well
graded material. The research was conducted by using crushed limestone well
graded material from Gunung Putri, West Java with maximum grain size dmax =
9,5mm. Crushed limestone well graded test was conducted with design CBR for
one water content only method. The test of crushed limestone well graded
material was performed only under initial (w) moisture and unsoaked conditions.
Laboratory CBR test based on ASTM D 1883 standard.

The result of CBR laboratory test for crushed limestone material, dmax = 9,5mm
will increase the CBR value. The addition of the CBR value continue to increase
with effective condition of CBR at 38,4% gravel with the CBR value from 27,54%
to 47,18% (increasing 73,84%). In O.J., Porter with addition crushed limestone
material (gravel) to speciment will change the classification of material from fair
to good subgrade to very good subgrade.

Key Words: Crushed Limestone; CBR; Gravel; Subgrade.

Xi Universitas Kristen Maranatha



DAFTAR ISI

HALAMAN JUDUL.....ooiiiiiiiitieceseseee et i
LEMBAR PENGESAHAN ......ooiiiiiiineee st I
PERNYATAAN ORISINALITAS LAPORAN PENELITIAN.......ccccoveiveieinnen, iii
PERNYATAAN PUBLIKASI LAPORAN PENELITIAN.......cccooviiiinie e iv
SURAT KETERANGAN TUGAS AKHIR .....ooiiiiiiieieeee e %
SURAT KETERANGAN SELESAI TUGAS AKHIR ......ccociiiiiiiiiienciencie Vi
KATA PENGANTAR ..ottt ne et s enens vii
ABSTRAK .ttt X
F 2 S I A O 1SS Xi
DAFTAR ISH ...ttt ittt sttt Xii
DAFTAR GAMBAR ...ttt ittt sba et sbe st se s eneenee e Xiv
DAFTAR TABEL ..ottt ekttt XVi
DAFTAR NOTAS ittt sttt e e sne st saese s ebe e s sbesressesneasaenes XVii
DAFTAR LAMPIRAN ...ttt st sn st Xviii
BAB LPENDAHULUAN ...t it s ine e n s 1
1.1 Latar BelaKang ..........cccooveviiiiiiice e s 1

1.2 TUjuaN PENEITIAN. ....cuiiiiiiiie i bbb 2

1.3 Ruang Lingkup Penelitian.........cceuimminieiiciiecsie e 2

1.4 Sistematika PENUIISAN..........oociiieiie s s 3

BAB 2 TINJAUAN LITERATUR ...ttt sre e 4
2.1 SIEVE ANAIYSIS ...t e 4

2.2 Uji CBR (California Bearing Ratio)........c.ccccovevviiieiiiiiinne e siee e 8

2.2.1 Manfaat dan Kegunaan.............ccueeereneneninienieesieee e 8

2.2.2 Rangkuman Metode Pengujian .....c...ccccccevveieeieseeseesieseesieanens 9

2.2.3 PErNITUNGAN. ....ceiiiiiiit ittt 9

2.2 4 Tatacara TeS CBR ..ot 11

BAB 3METODE PENELITIAN ...t 14
3.1 Diagram Alir Penelitian .......cccooooiieeiiiiii e 14

3.2 Persiapan Alat dan Bahan ...t 16

3.3 Pengujian CBR Laboratorium Material Crushed Limestone .............. 24

3.3.1 Proses Persiapan Sampel Uji Material Crushed Limestone.......24

3.3.2 Proses Uji Kompaksi/Pemadatan Untuk Sampel Pada
Pengujian CBR Laboratorium Material Crushed Limestone

GUNUNG PULI ..o 24
3.3.3 Uji CBR Laboratorium Material Crushed Limestone................. 26
BAB 4 ANALISIS DATA ...ttt 29
4.1 Sieve Analysis (Analisis Ayak) Material Crushed Limestone

GUNUNG PULIT .ttt 29

4.1.1 Kurva Desain Gradasi Material Crushed Limestone
Gunung Putri Well Graded 38,4% Gravel (Normal)................. 31

4.1.2 Kurva Desain Gradasi Material Crushed Limestone
Gunung Putri Well Graded 44% Gravel...........cccoceoveiieineennen. 32

4.1.3 Kurva Desain Gradasi Material Crushed Limestone
Gunung Putri Well Graded 19,2% Gravel...........ccccceevivennnen. 34

Xii Universitas Kristen Maranatha



4.1.4 Kurva Desain Gradasi Material Crushed Limestone

Gunung Putri Well Graded 0% Gravel...........ccccoocevvveveiiennnennn. 36
4.1.5 Kurva Desain Gradasi Material Crushed Limestone
Gunung Putri Well Graded 57% Gravel...........c.ccccooveveiveennnen. 38
4.1.6 Kurva Perbandingan Desain Gradasi Material Crushed
LIMESTONE.......eitiieieiieie e 40
4.2 Hasil Uji Spesific Gravity (Gs) ......c.cuveriremieieieie e 41
4.3 Pengujian CBR Laboratorium Material Crushed Limestone
GUNUNG PULIT 1 43
4.3.1 Hasil Uji CBR Laboratorium Sampel Uji SU1 Well
Graded 38,4% Gravel (56) .......ccccvvrieiiieieni s 45
4.3.2 Hasil Uji CBR Laboratorium Sampel Uji SU2 Well
Graded 38,4% Gravel (56)..........ccccuvirieieneniieiisieeeeiees 46
4.3.3 Hasil Uji CBR Laboratorium Sampel Uji SU1 Well
Graded 44% Gravel (56) .......ccccveiiiiieeieiieneere e, 48
4.3.4 Hasil Uji CBR Laboratorium Sampel Uji SU2 Well
Graded 44% Gravel (56)..........ccceviviiiieieiieiiiine e, 49
4.3.5 Hasil Uji CBR Laboratorium Sampel Uji SU3 Well
Graded 44% Gravel (56) ......cccooevieeiieiie et 50
4.3.6 Hasil Uji CBR Laboratorium Sampel Uji SU4 Well
Graded 44% Gravel (56) .......cccevvevviieciiiiiee e, 51
4.3.7 Hasil Uji CBR Laboratorium Sampel Uji SU1 Well
Graded 57% Gravel (56)......ccccciiiviiiiie e 53
4.3.8 Hasil Uji CBR Laboratorium Sampel Uji SU2 Well
Graded 57% Gravel (56) .......ccccccevveiviiieiiese s, 54
4.3.9 Hasil Uji CBR Laboratorium Sampel Uji SU2 Well
Graded 19,2% Gravel (56).......ccccvvveivevieiieieiiiiiee e, 55
4.3.10 Hasil Uji CBR Laboratorium Sampel Uji SU1 Well
Graded Sukabumi 0% Gravel (56)..........ccceeiiiiiniiieiiiciiins 56
4.4 Kurva Perbandingan Stress vs Penetration Akibat Pengaruh
Gravel.. o e el N e, 57
4.5 Analisis nilai CBR (%) vs % Gravel (%0).........cooivinieiiineicice 58
4.6 Nilai CBR Material Crushed Limestone Well Graded Terhadap
Kurva Bearing Value Versus Penetration (Porter, O.J)........ccccenenee.. 61
BAB 5 SIMPULAN DAN SARAN ...t it 62
5.1 SIMPUIAN. ittt e 62
0.2 SANAN ...ttt 63
DAFTAR PUSTAKA ..ottt sttt e e 64
DAFTAR LAMPIRAN ...ttt 65

Xiii Universitas Kristen Maranatha



DAFTAR GAMBAR

Gambar 2.1 Ukuran Butir Berdasarkan Berbagai Sistem Klasifikasi

Tanah (dimodofikasi setelah Al-Hussaini,1997)........c.ccccccvvvennen. 4
Gambar 2.2 Satu Set Ayakan dan Mesin Penggetar ...........ccocveveveeneneesennnns 6
Gambar 2.3 Sieve Analysis (U.S Standard Sieve) for Gradation Curve........... 7
Gambar 2.4 Flow Chart for Classifying Coarse Grained Soils.............cccccoc..... 8
Gambar 2.5 Correction of Stress-Penetration CUIVeS ..........ccccceeviveveeieieennnnn 10
Gambar 2.6 Dry Density VErsus CBR..........cccoiiiriieiesie e 11
Gambar 3.1 Diagram Alir Penelitian .........c.cccoveiieiiiiiececiecs e 14
Gambar 3.2 Loading MacChing ..........ccouve e 16
Gambar 3.3 Bongkahan LIMeStONE..........ccviiiiiveeieereeieeieseesis e e sie e sae s 21
Gambar 3.4 Bongkahan Limestone Setelah di Pisahkan ............c.ccccccooveinnnen. 21
Gambar 3.5 Proses Crushing Material LIMmestone ........cccocecvevvivevivenesiieiiennnnn 22
Gambar 3.6 Set Saringan No 4, 10, 20, 40, 50, 100, dan 200 .......c...ccecverveneene 23
Gambar 3.7 Hasil Sieve Analysis Material Crushed Limestone ....................... 23
Gambar 3.8 Penimbangan Material Crushed Limestone ......cc....cccociiuenveieennnn 25
Gambar 3.9 Penimbangan Mold dan Material Crushed Limestone.................... 26
Gambar 3.10Mold dan Mesin CBR ..o 27
Gambar 3.11 Sampel Sebelum Uji CBR.......cccciiimiinieiiciiescsiene e 28
Gambar 3.12 Penurunan Sampel Setelah Uji CBR.........cccoeiiiiiiiienie, 28
Gambar 4.1 Kurva Grain Size Distribution Curve Material Crushed

Limestone GUNUNG PULTT .....coiviiiiiiiciceeeeeeee sttt e 30
Gambar 4.2 Kurva Grain Size Distribution Curve Material Crushed

Limestone Gunung Putri Well Graded 38,4% Gravel ................... 32
Gambar 4.3 Kurva Grain Size Distribution Curve Material Crushed

Limestone Gunung Putri Well Graded 44% Gravel ..................... 34
Gambar 4.4 Kurva Grain Size Distribution Curve Material Crushed

Limestone Gunung Putri Well Graded 19,2% Gravel ................... 36
Gambar 4.5 Kurva Grain Size Distribution Curve Material Crushed

Limestone Sukabumi Well Graded 0% Gravel............cccccevvenenee. 38
Gambar 4.6 Kurva Grain Size Distribution Curve Material Crushed

Limestone Gunung Putri Well Graded 57% Gravel ..................... 40
Gambar 4.7 Kurva Gabungan Perbandingan Grain Size Distribution

Curve Material Crushed LIimeStone .....cccccevrivverieerieiieeneernseeee 41

Gambar 4.8 Kurva Hubungan Bearing Value Vs Penetrasi untuk
Material Crushed Limestone Poorly Graded dan Well

(€] - 10 (<o [P UR R RPRRN 44
Gambar 4.9 Kurva Hubungan Stress-Penetration SU1 Well Graded

38,4% Gravel (56) ....ccccceeiiiiiieiie e 46
Gambar 4.10 Kurva Hubungan Stress-Penetration SU2 Well Graded

38,4% Gravel (56) .....cccceeiiiiiie e 47
Gambar 4.11 Kurva Hubungan Stress-Penetration SU1 Well Graded

44% Gravel (56) .....cccvocveiiiiiec e 48
Gambar 4.12 Kurva Hubungan Stress-Penetration SU2 Well Graded

44%  Gravel (56) ...oooeveeieiieseiee e 49

Gambar 4.13 Kurva Hubungan Stress-Penetration SU3 Well Graded

Xiv Universitas Kristen Maranatha



44%  Gravel (56) ...ooovveiiiiieeee s 50
Gambar 4.14 Kurva Hubungan Stress-Penetration SU4 Well Graded

44%  Gravel (56) ...ooviiiiiiiieeiee s 51
Gambar 4.15 Kurva Hubungan Stress-Penetration SU1 Well Graded

57% Gravel (56) ...ocoooeeeiiieieie e 53
Gambar 4.16 Kurva Hubungan Stress-Penetration SU2 Well Graded

57% Gravel (56) ...occoveieiiieieie e 54
Gambar 4.17 Kurva Hubungan Stress-Penetration SU1 Well Graded

19,2% Gravel (56) .....ccooiviiiiiiieese e 55
Gambar 4.18 Kurva Hubungan Stress-Penetration SU1 Well Graded

0% Gravel (56) .....ccooveriiiiiieieie et 56
Gambar 4.19 Kurva Perbandingan Stress vs Penetration ............cccccceviviiieenen. 57
Gambar 4.20 Kurva Perbandingan CBR vs % Gravel ..., 59
Gambar 4.21 Kurva Nilai CBR Dengan Penambahan Gravel Terhadap

Kurva Bearing Value Versus Penetration ...........ccccccoeeeviveivenenne. 61

XV Universitas Kristen Maranatha



Tabel 2.1
Tabel 2.2
Tabel 3.1
Tabel 4.1
Tabel 4.2

Tabel 4.3

Tabel 4.4

Tabel 4.5

Tabel 4.6

Tabel 4.7
Tabel 4.8
Tabel 4.9
Tabel 4.10
Tabel 4.11
Tabel 4.12
Tabel 4.13
Tabel 4.14

DAFTAR TABEL

U.S Standard Sieve Sizes and Open DIimension ..........ccccceevverunene. 5
Minimum Load Capacity.........cccuevereereerieiieseeieseese e se e 9
Alat-alat Pengujian CBR........cccoiiiiie e 17
Sieve Analysis Material GUNUNG PULIT ..........cooveiiviiiiieie e 29
Desain Gradasi Material Crushed Limestone Gunung Putri

Well Graded 38,4% Gravel (Normal) ..........cccoevveviiiiieie e 31
Desain Gradasi Material Crushed Limestone Gunung Putri

Well Graded 44% Gravel ..o 33
Desain Gradasi Material Crushed Limestone Gunung Putri

Well Graded 19,2% Gravel ... 35
Desain Gradasi Material Crushed Limestone Sukabumi

Well Graded 0% Gravel .........c.ccoveieiiieniiiii e 37
Desain Gradasi Material Crushed Limestone Gunung Putri

Well Graded 57% Gravel ... iieiininees i 39
Hasil Pengujian Spesific Gravity...........c.cociieeiineenenesisiee e 41
Average Spesific Gravity of Various ROCK TYpPesS...c......cccevvevvrrnnnne. 42
Hasil Pengujian Water CONtent............cooovvvveeieiienesieneneeses i 43
Tata Cara Penamaan Sampel Uji c..ccccveneeiieieiiesiiesiie e 45
Resume Hasil Uji Well Graded 38,4% Gravel 56 Blows................ 47
Resume Hasil Uji Well Graded 44% Gravel 56 Blows................... 52
Resume Hasil Uji Well Graded 57% Gravel 56 Blows................... 55
Perbandingan Nilai CBR (%) vS % Gravel..........c.cccccccieivenninnne. 58

XVi Universitas Kristen Maranatha



DAFTAR NOTASI

Cu Koefisien keseragaman (coefficient of uniformity)

Cec Koefisien gradasi (coefficient of gradation)

Dso Diameter yang bersesuaian dengan 60% lolos ayakan yang ditentukan
dari kurva distribusi ukuran butiran

D30 Diameter yang bersesuaian dengan 30% lolos ayakan

D1o Diameter dalam kurva distribusi ukuran butiran yang bersesuaian

dengan 10% yang lebih halus (lolos ayakan) di definisikan sebagai
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Gs Berat jenis tanah
W Kadar air (%)
Yary Berat isi kering (ton/m?)

CBRo.1» Nilai CBR saat penetrasi 0.1in.
CBRo2» Nilai CBR saat penetrasi 0.2in.
dmax Ukuran butir maksimal

P Lolos (passing)

R Tertahan (retained)
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