ALTERNATIF TEBAL PERKERASAN JALAN TOL SEMARANG-SOLO RUAS SALATIGA-BOYOLALI
(STA.40+200-STA.63+100)
MENGGUNAKAN FLEXIBLE PAVEMENT METODE AASHTO 1993
MUHAMMAD, Ir. Djoko Murwono, M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR ISI

HALAMAN JUDUL.....ooii ettt i
HALAMAN PENGESAHAN..... ..ot i
TUGAS AKHIR ... et eeabae e e e e breeeean 2
HALAMAN PERNYATAAN ...t i
KATA PENGANTAR oottt are e e e \Y
DAFTAR IS] ..t e e e e e e s e e e e eanes vi
DAFTAR TABEL ...ttt IX
DAFTAR GAMBAR ..ottt e e e s X
DAFTAR LAMPIRAN ...ttt et arre e e e e e Xi
INTISARI e e e e e e s e e e e e nr e e e e e annees xii
ABSTRACT e e s e e e et e e e e st r e e e e abbe e e e e ebaaeeeaa Xiii
BAB 1 PENDAHULUAN ..ot 1
1.1 Latar Belakang ........ccocooiiiiiiieiee e 1

1.2 Rumusan Masalah ..........ccccceiieiiiiiiiece e 3

1.3 Tujuan Penelitian ..o 3

1.4 Batasan Masalah............ccccooiiiiiiiiciicce e 3

1.5 Manfaat Penelitian ........cccoveiiiiiiiie e 3

1.6 Keaslian Penelitian..........cccccooveiiiiiiiecece e 4
BAB 2 TINJAUAN PUSTAKA ...t 5
2.1  Definisi dan Klasifikasi Jalan ............cccccoviiiiiiiiiiic e 5
2.1.1 Definisi JAlan ..o 5

2.1.2 KIasifikasi JAlan ........uvveeieeeiiicciiieeeee e 5

2.2 JAlAN TOl .o e 8

2.3 Struktur Perkerasan Kaku (Rigid Pavement) ...........c.ccccoecvvveiveieciiennn, 8
2.3.1 Pelat BELON ..oiiicieie ettt 9

2.3.2 Lapis Pondasi BaWah ..........cooccviiieieeiieiieicirieeeee e e 10

2.3.3 Tanah dasar (SUD-Grade)..........c.eeeeiieiieiceiiveeeieiiiiiieiiiieeeeeeeeeeieennns 10

2.4 Struktur Perkerasan Lentur (Flexible Pavement)........c..cccccoevevvenenne. 10
2.4.1 Lapis Permukaan (Surface CoUrse)..........cccuvmumueiieeieiiciiiuveneeeeeeieeeians 11

2.4.2 Lapis Pondasi Atas (BASE COUISE) .........ouuuevirrrereeeeeeieeeiirreeeeeeeenseeenns 12

2.4.3 Lapis Pondasi Bawah (Sub-Base COUISE) .........ueueueeecvirveeeeeeeeneneeenns 13

2.4.4 Tanah Dasar (SUD grade) ..........ceeeeeeeeeeicciiieeeeeeeeeeeeccnveeeeeeeeeeeeenns 13

2.5  Perbedaan Perkerasan Kaku dan Lentur ..........cccccecvveivievie e, 14

2.6 Bahan- Bahan untuk Perkerasan Lentur...........cccccooceevveieevieiiesieennene 17
2.6.1 Asphalt Concrete (AC)/ Asphalt Treated Base (ATB)........cccoueeeeueen. 18

2.6.2 Cement Treated Base (CTB)......ccuueeeeeeeeeieeiinreeeeeeeeeeeeecinveeeeeeeeeesennns 20

2.6.3 Agregat Kelas A dan Bu......cooociiiiieeeeieee et 21

2.7 Pemilihan Struktur PErkerasan............ccocovvevieiieecic i 22
2.7.1 Sumber Daya Lokal dan Nilai Pekerjaan ........ccccccceoeeccviiieeieeeieeccnns 22

2.7.2 ACdengan Cement Treated Base (CTB) .........cceeeecvueeeeeccrveeeeecnrennnn. 23

2.7.3 AC dengan Lapis Pondasi Berbutir .........ccccovveveeeieiicciiiieeeee e, 23

2.7.4 AC dengan Aspal Modifikasi........cccceeeeiieicciiiiiiiee e, 23

2.8 Kilasifikasi Kendaraan ...........ccccovveiiiiiie i 24

Vi



ALTERNATIF TEBAL PERKERASAN JALAN TOL SEMARANG-SOLO RUAS SALATIGA-BOYOLALI
(STA.40+200-STA.63+100)

MENGGUNAKAN FLEXIBLE PAVEMENT METODE AASHTO 1993

MUHAMMAD, Ir. Djoko Murwono, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.9  Pertumbuhan Lalu-Lintas (1) ......ccooererieniinenie e 25
2.10 Vehicle Damage Factor (VDF)......ccccveiieiiie e 25
2.11 Metode Perencanaan Tebal Perkerasan Lentur...........cccoceveveeeivenene. 26
BAB 3 LANDASAN TEORI.....coiiiiiiiiie e 29
3.1 Metode AASHTO 1993......ciiiiicecee e 29
3.2 ANalisis Lalu-Lintas.........ccccceveiiiiieii e 29
3.3 Equivalency Factor (EF).......ccccooiiiiiiiiiienecee e 29
3.4 Traffic DESIGN ..ovvieeciece et 30
3.5 ReliabIlitas ...c.ccoovveiieiece e 31
3.6  Kemampuan Pelayanan (Serviceability) ..........cccccooevviveniieniiiieiiennn, 32
3.7 California Bearing Ratio (CBR) .......cccovviieiiiieiieie e 33
3.8 ModuluS RESHIEN ....cveeiecieceee e 35
3.8.1 Modulus Resilien Tanah Dasar........ccccecveeeiiiiiveeeisiiiee e esveeenn 35
3.8.2 Modulus Resilien Agregat Base Kelas Adan B.......ccccccevcvveeeeiineennn. 36
3.8.3 Modulus Resilien Asphalt Treated Base (ATB).......cccceeeeecveeeeicuvennn. 38
3.8.4 Modulus Resilien Cement Treated Base (CTB)........ccccceeevveeeeecunennnn. 39
3.8.5 Modulus RESIHEN AC.....ccociiieeiiieeee ettt eeerrree e e e e 40
3.9 KOETISIEN DIrAINGSE .....eeveiiieiiieieeie sttt 40
3.9.1 Variabel Faktor Drainase.......ccccoveeeeeeeeieccciiiieee e eecenree e e e e e 40
3.10 Koefisien Kekuatan Relatif (2)........ccccovevvevveieiiieiieiece e, 42
3.10.1 Lapis Permukaan Beton Aspal ( Asphalt Concrete Surface
(0701 1=3 SRR 43
3.10.2 Lapis Pondasi Granular (Granular Base Layer) ........................ 44
3.10.3 Lapis Pondasi Bawah (Granular Subbase Layer)....................... 47
3.11  Structural NUMDEK.......ccoiieieeie et 48
3.12 Batas- Batas Minimal Tebal Lapisan Perkerasan (Di).........c.cccceeveneee. 50
BAB 4 METODE PERENCANAAN TEBAL PERKERASAN LENTUR....51
R O 011 o ST PS 51
4.2 Penentuan Material KONStTUKSI .........cccocvveiiiiiiiicieccc e 52
O AN L =T o 0 - o | SRR 52
4.2.2 AREINAtif 2 ..o e 52
4.3  Metode AASHTO 1993......ciiiiiie et 53
4.3.1 Equivalent Single Axle Load (ESAL) ...........oueeeecueeeieciieeeeeiieee e 55
4.3.2 Parameter Reliability (R) .....cccueeeeeeciiie et e 56
4.3.3 Parameter Serviceability ..........ccouummeiiieieiiiiiieeeee e e e 56
4.3.4 Parameter Modulus Reaksi Tanah Dasar (K)........cccoeevvvveerineiirininnns 56
4.3.5 Parameter Modulus Resilien Agregat Kelas A.........ccccovvvvvveeeieienns 56
4.3.6 Parameter Modulus Resilien Agregat Kelas B.........cccccvvvveeeeeeeiennes 56
4.3.7 Parameter Modulus Resilien Cement Treated Base (CTB)............... 57
4.3.8 Parameter Modulus Resilien Asphalt Treated Base (ATB)............... 57
4.3.9 Parameter Modulus Resilien AC-WC dan AC-BC.........ccocuvvveeeeeeennns 57
4.3.10Parameter Drainage Coefficient (Cq) ......coceeeeeiureeeecireeeeeeiieeeeeennee 57
BAB 5 HASIL PENGUMPULAN DATA DAN PERENCANAAN TEBAL
PERKERASAN ...ttt 58
5.1  Hasil Pengumpulan Data............cccceviviiiiiiiiciie e 58

vii



ALTERNATIF TEBAL PERKERASAN JALAN TOL SEMARANG-SOLO RUAS SALATIGA-BOYOLALI
(STA.40+200-STA.63+100)

MENGGUNAKAN FLEXIBLE PAVEMENT METODE AASHTO 1993

MUHAMMAD, Ir. Djoko Murwono, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

5.1.1 Data Lalu-Lintas.....cccooeeeieeiieeciiieeee ettt e e e e e 58

5.1.2 Faktor Ekivalen Beban (Vehicle Damage Factor)............ccccoueeeuenne. 59

5.1.3 Beban Kendaraan .......cccceeeeeeeeciiiiiiieee ettt e e e e e e 60

5.1.4 DataTanah ..o 61

5.1.5 Data Karakteristik Perkerasan Lentur .........cccccceveeiieeiiiiiieeeee e, 61

5.2  Perhitungan Metode AASHTO 1993 .......ccooiiiiiiieeeeeee e 62
5.2.1 Equivalent Single Axle Load (ESAL) ..........oooeeceeeeeeciieeeeecieeeeeieennn, 62

5.2.2 ReIADIIEY «..eveeeeeeeeeeeeee ettt e e e e e e e e e e e nnees 65

5.2.3 ServiCeaDIlItY ......cccuuueeeeeeeeie ettt 65

5.2.4 KOEfiSiEN DraiN@sSe......uueeiiiieeieciiiieeeeeeeeecccntree e e e e e e eeecirneree e e e e e e eennes 65

5.2.5 Modulus Resilien Tanah Dasar.......ccccceeeeeeciiiieeeeeeee e e 66

5.2.6 Parameter Bahan Alternatif 1......ccccceeveiiiiiiieeiei e, 67

5.2.7 Parameter Bahan Alternatif 2 ......cccceeeieiiiiiiieeiee e, 68

5.2.8 Temperatur PErkerasan ........ccccevceveeiieiiieeiesiieee e esiree e esveeee e 69

5.2.9 Structural NUMDET .........cceeeeeeeiiiieeeeieeeeeeeccitteeeee e eeeccrvveee e e e e e eeanns 72

5.2.10 Perhitungan Tebal Perkerasan alternatif 1.........ccccceeeeeeiennnnns 72

5.2.11 Perhitungan Tebal Perkerasan alternatif 2.........cccccveeeeeeiennnnis 73

5.3  PemMbanasan.........cccccooiiiiiiiii e 75
BAB 6 KESIMPULAN DAN SARAN ... 77
6.1 KESIMPUIAN ..o 77

G Y- | - RSP 78
DAFTAR PUSTAKA ettt ettt ettt e e st re e e e are e e e enees 79
LAMPIRAN L.t e e e e e e e e st e e e e s tra e e e e snae e e e e ennes 81

viii



