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ABSTRAK 

Penelitian ini dilakukan untuk mempelajari implementasi dari penggunaan metode 

systematic layout planning (SLP) pada perancangan tata letak proses fabrikasi 

pembuatan girder PT BMI. SLP merupakan konsep dasar perancangan tata letak 

yang menitikberatkan untuk mendekatkan area-area dengan frekuensi interaksi 

yang tinggi. Perbaikan tata letak diawali dengan penyederhanaan stasiun kerja 

menggunakan line balancing dengan metode killbridge-wester heuristic yang 

menyederhanakan 7 stasiun kerja menjadi 5 stasiun kerja. Nilai balance delay dan 

smoothness index pada perbaikan penyederhaan stasiun kerja masing masing 

sebesar 22% dan 24.44. Perancangan tata letak menggunakan metode block 

diagram dan menghasilkan 2 alternatif. Alternatif 1 memiliki efisiensi sebesar 59% 

dengan total jarak perpindahan material sebesar 162 meter dan waktu perpindahan 

selama 16.2 menit. Alternatif 2 memiliki efisiensi sebesar 78% dengan total jarak 

perpindahan material sebesar 123 meter dan waktu perpindahan selama 12.3 menit. 

  

 

Kata Kunci: Systematic Layout Planning, Line Balancing, tata letak
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ABSTRACT 

This research was conducted to design girder fabrication process layout using 

systematic layout planning at PT BMI. SLP is the basic concept of the design layout 

focus on areas with high frequency of interaction. Redesign facility layout preceded 

by streamlining work stations using line balancing with killbridge-wester heuristic 

method streamlining 7 work stations to 5 work stations. Balance delay value and 

smoothness index value on simplifying the repair work station respectively by 22% 

and 24.44. Designing the layout using block diagrams bring in 2 alternatives. First 

alternative has an efficiency 59% with a total distance 162 meters of material 

movements and displacement time 16.2 minutes. Second alternative has an 

efficiency 78% with a total distance 123 meters of material movement and 

displacement time 12.3 minutes. 

 

Keywords: Systematic Layout Planning, Line Balancing, layout



Universitas Bakrie 

ix 
 

DAFTAR ISI 

 

TUGAS AKHIR ........................................................................................................ i 

HALAMAN PERNYATAAN ORISINALITAS .................................................... ii 

HALAMAN PENGESAHAN ................................................................................ iii 

KATA PENGANTAR ............................................................................................ iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI .............................. vi 

ABSTRAK ............................................................................................................. vii 

ABSTRACT .......................................................................................................... viii 

DAFTAR ISI ........................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................. xii 

DAFTAR TABEL ................................................................................................. xiii 

DAFTAR LAMPIRAN ......................................................................................... xiv 

BAB I PENDAHULUAN ....................................................................................... 1 

1.1 Latar Belakang Masalah ........................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 3 

1.3 Batasan Masalah ....................................................................................... 4 

1.4 Tujuan Penelitian ...................................................................................... 4 

1.5 Manfaat Penelitian .................................................................................... 5 

1.6 Sistematika Penulisan ............................................................................... 5 

BAB II LANDASAN TEORI ................................................................................. 7 

2.1 Perancangan Tata Letak ........................................................................... 7 

2.1.1 Tujuan Pemeliharaan ........................................................................ 7 

2.1.2 Prinsip-prinsip Dasar Perancangan Tata Letak Pabrik ..................... 8 

2.1.3 Tipe-tipe Tata Letak .......................................................................... 9 

2.2 Pola Aliran Bahan .................................................................................. 12 

2.2.1 Jenis-jenis Pola Aliran Bahan ......................................................... 13 

2.2.2 Teknik Menganalisa Aliran Bahan ................................................. 15 

2.3 Routing Sheet .......................................................................................... 17 

2.4 Line Balancing ....................................................................................... 20 

2.4.1 Istilah-istilah Line Balancing .......................................................... 20 

2.4.2 Metode dalam Line Balancing ........................................................ 22 

2.5 Systematic Layout Planning ................................................................... 25 

2.5.1 Fase Systematic Layout Planning ................................................... 26 



Universitas Bakrie 

x 
 

2.5.2 Prosedur dalam Systematic Layout Planning .................................. 26 

2.5.3 Input Penyusunan Systematic Layout Planning .............................. 29 

2.6 Penelitian Terdahulu .............................................................................. 30 

BAB III METODOLOGI PENELITIAN ............................................................. 31 

3.1 Waktu dan Lokasi Penelitian .................................................................. 31 

3.2 Objek Penelitian ..................................................................................... 31 

3.3 Teknik Pengumpulan Data ..................................................................... 31 

3.4 Metode Analisis Data ............................................................................. 32 

3.5 Sistematika Penelitian ............................................................................ 32 

BAB IV ANALISIS DATA DAN PEMBAHASAN ............................................ 34 

4.1 Gambaran Umum Perusahaan ................................................................ 34 

4.2 Pengumpulan Data ................................................................................. 35 

4.2.1 Produk ............................................................................................. 35 

4.2.2 Data Waktu Operasi ........................................................................ 37 

4.2.3 Data Observasi Waktu Produksi ..................................................... 38 

4.2.4 Data Jarak Antar Mesin .................................................................. 39 

4.3 Pengolahan Data ..................................................................................... 41 

4.3.1 Perhitungan Waktu Normal dan Waktu Standar ............................. 41 

4.3.2 Perhitungan Line Balancing ............................................................ 42 

4.3.3 Pembuatan Operation Process Chart ............................................. 47 

4.3.3 Pembuatan Flow Process Chart ...................................................... 49 

4.3.4 Pembuatan Routing Sheet ............................................................... 49 

4.3.5 From-to Chart ................................................................................. 51 

4.3.6 Activity Relationship Chart ............................................................. 52 

4.3.7 Activity Relationship Diagram ........................................................ 56 

4.3.8 Luas Kebutuhan Area ..................................................................... 56 

4.3.9 Pertimbangan Modifikasi dan Batasan Praktis ............................... 57 

4.3.10 Space Relationship Diagram .......................................................... 57 

4.3.11 Block Diagram ................................................................................ 58 

4.4 Analisis Tata Letak ................................................................................. 65 

4.4.1 Analisis Tata Letak Alternatif 1 ...................................................... 65 

4.4.2 Analisis Tata Letak Alternatif 2 ...................................................... 67 

4.4.3 Usulan Perbaikan Tata Letak .......................................................... 68 

BAB V KESIMPULAN DAN SARAN ............................................................... 73 



Universitas Bakrie 

xi 
 

5.1 Kesimpulan ............................................................................................. 73 

5.2 Saran ....................................................................................................... 73 

DAFTAR PUSTAKA ........................................................................................... 75 

LAMPIRAN .......................................................................................................... 77 

 



Universitas Bakrie 

xiii 
 

DAFTAR TABEL 

 

Tabel 2.1 Derajat Hubungan Aktivitas ................................................................. 28 

Tabel 2.2 Penelitian Terdahulu yang Terkait ........................................................ 30 

Tabel 4.1 Data Produk Periode Januari 2015-Maret 2015 .................................... 35 

Table 4.2 Ringkasan Dimensi Girder ................................................................... 37 

Table 4.3 Ringkasan Plat Baja .............................................................................. 37 

Table 4.4 Jadwal Kerja Pegawai ........................................................................... 37 

Table 4.5 Data Proses Produksi ............................................................................ 38 

Table 4.6 Data Waktu Perpindahan Material ........................................................ 38 

Tabel 4.7 Luas Area Stasiun Kerja ....................................................................... 39 

Table 4.8 Data Jarak Antar Mesin ........................................................................ 39 

Tabel 4.9 Hasil Perhitungan Waktu Normal dan Waktu Standar ......................... 41 

Tabel 4.10 Hasil Perhitungan Waktu Perpindahan Material ................................ 42 

Tabel 4.11 Tabel Kegiatan Perakitan .................................................................... 43 

Tabel 4.12 Idle Time dan Efisiensi Stasiun Kerja Tata Letak Awal ..................... 44 

Tabel 4.13 Idle Time dan Efisiensi Stasiun Kerja Tata Letak Perbaikan .............. 46 

Tabel 4.14 Routing Sheet ...................................................................................... 50 

Tabel 4.15 Perbandingan Perhitungan Jumlah Mesin dan Mesin Aktual ............. 50 

Tabel 4.16 From – to Chart Untuk Berat Muatan (Satuan Kg) ............................ 51 

Tabel 4.17 From – to Chart Untuk Jarak Antar Mesin (Satuan Meter)................ 52 

Tabel 4.18 Keterangan Untuk From – to Chart .................................................... 52 

Tabel 4.19 Area Pada Fabrikasi 1 ......................................................................... 53 

Tabel 4.20 Actvity Relationship Chart .................................................................. 55 

Tabel 4.21 Nilai Kedekatan .................................................................................. 55 

Tabel 4.22 Bobot Activity Relationship Chart ...................................................... 55 

Tabel 4.23 Kebutuhan Luas Area ......................................................................... 57 

Tabel 4.24 Jumlah Blok Untuk Block Diagram .................................................... 58 

Tabel 4.25 Total Kedekatan Activity Relationship Chart ..................................... 59 

Tabel 4.26 Jarak Antar Blok Pada Block Diagram Tata Letak Awal ................... 60 

Tabel 4.27 Bobot Penempatan Block Diagram Tata Letak Awal ......................... 60 

Tabel 4.28 Jarak Antar Blok Pada Block Diagram Alternatif 1 ........................... 61 

Tabel 4.29 Bobot Penempatan Block Diagram Alternatif 1 ................................. 62 

Tabel 4.30 Jarak Antar Blok Pada Block Diagram Alternatif 2 ........................... 63 

Tabel 4.31 Bobot Penempatan Block Diagram Alternatif 2 ................................. 64 

Tabel 4.32 Perpindahan Material Pada Tata Letak Alternatif 1 ........................... 66 

Tabel 4.33 Perpindahan Material Pada Tata Letak Alternatif 2 ........................... 68 

Tabel 4.34 Total Perpindahan Material ................................................................ 69 

Tabel 4.35 Total Waktu Tempuh Perpindahan Material ....................................... 71 

 



Universitas Bakrie 

xii 
 

DAFTAR GAMBAR 

 

Gambar 1.1 Aliran Proses Pembuatan Girder ....................................................... 3 

Gambar 2.1 Tata Letak Proses ............................................................................... 9 

Gambar 2.2 Tata Letak Produk ............................................................................. 10 

Gambar 2.3 Tata Letak Posisi Tetap ..................................................................... 11 

Gambar 2.4 Group Cellular Layout ...................................................................... 12 

Gambar 2.5 Piramida Keberhasilan Perusahaan ................................................... 13 

Gambar 2.6 Garis Lurus (Straight Line) ............................................................... 13 

Gambar 2.7 Zig-zag .............................................................................................. 14 

Gambar 2.8 Bentuk U ........................................................................................... 14 

Gambar 2.9 Melingkar .......................................................................................... 15 

Gambar 2.10 Bersudut Ganjil ............................................................................... 15 

Gambar 2.11 Variabel Pada Routing Sheet ........................................................... 18 

Gambar 2.12 Metode Systematic Layout Planning ............................................... 27 

Gambar 3.1 Sistematika Penelitian ....................................................................... 33 

Gambar 4.1 Alur Proses Pembuatan Girder Jembatan ......................................... 34 

Gambar 4.2 Produk Girder ................................................................................... 36 

Gambar 4.3 Layout Fabrikasi 1 ............................................................................. 40 

Gambar 4.4 Precedence Diagram ......................................................................... 43 

Gambar 4.5 Pembagian Stasiun Kerja Tata Letak Awal ...................................... 44 

Gambar 4.6 Pembagian Stasiun Kerja Tata Letak Perbaikan ............................... 45 

Gambar 4.7 Peta Proses Operasi ........................................................................... 48 

Gambar 4.8 Flow Process Chart .......................................................................... 49 

Gambar 4.9 Activity Relationship Chart ............................................................... 54 

Gambar 4.10 Activity Relationship Diagram ........................................................ 56 

Gambar 4.11 Space Relationship Diagram .......................................................... 58 

Gambar 4.12 Block Diagram Tata Letak Awal .................................................... 59 

Gambar 4.13 Block Diagram Alternatif 1 ............................................................. 61 

Gambar 4.14 Block Diagram Alternatif 2 ............................................................. 62 

Gambar 4.15 Alternatif 1 Usulan Tata Letak ........................................................ 65 

Gambar 4.16 Alternatif 2 Usulan Tata Letak ........................................................ 67 

Gambar 4.17 Perbandingan Total Perpindahan Material ...................................... 70 

Gambar 4.18 Perbandingan Total Waktu Tempuh Perpindahan Material ............ 71 

Gambar 4.19 Usulan Tata Letak  .......................................................................... 72 

 

 

 



Universitas Bakrie 

xiv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1: Tata Letak PT BMI  ......................................................................... 77 

Lampiran 2: Dimensi Tata Letak Alternatif 1  ...................................................... 78 

Lampiran 3: Dimensi Tata Letak Alternatif 2  ...................................................... 79 

 


	BAGIAN AWAL
	dftr lampiran

