
x 

 

DAFTAR ISI 

Halaman 

HALAMAN JUDUL ................................................ Error! Bookmark not defined. 

LEMBAR PERSETUJUAN .................................... Error! Bookmark not defined. 

LEMBAR PENGESAHAN ..................................... Error! Bookmark not defined. 

LEMBAR PERNYATAAN ..................................... Error! Bookmark not defined. 

HALAMAN PERSEMBAHAN .............................. Error! Bookmark not defined. 

KATA PENGANTAR .............................................. Error! Bookmark not defined. 

ABSTRAK ................................................................ Error! Bookmark not defined. 

ABSTRACT ............................................................... Error! Bookmark not defined. 

DAFTAR ISI .......................................................................................................... x 

DAFTAR TABEL .............................................................................................. xiv 

DAFTAR GAMBAR .......................................................................................... xvi 

BAB I PENDAHULUAN ......................................... Error! Bookmark not defined. 

1.1. Latar Belakang ......................................... Error! Bookmark not defined. 

1.2. Rumusan Masalah .................................... Error! Bookmark not defined. 

1.3. Tujuan Penelitian ..................................... Error! Bookmark not defined. 

1.4. Manfaat Penelitian ................................... Error! Bookmark not defined. 

1.5. Batasan Masalah ...................................... Error! Bookmark not defined. 

1.6. Asumsi ..................................................... Error! Bookmark not defined. 

BAB II TINJAUAN PUSTAKA .............................. Error! Bookmark not defined. 

2.1. Perancangan ............................................. Error! Bookmark not defined. 

2.1.1. Konsep Perancangan ......................... Error! Bookmark not defined. 

2.1.2. Tahapan Proses dalam Perancangan ProdukError! Bookmark not 

defined. 

2.2. Mekanika Konstruksi ............................... Error! Bookmark not defined. 



 

  

xi 

 

2.2.1. Statika ............................................... Error! Bookmark not defined. 

2.2.2. Gaya .................................................. Error! Bookmark not defined. 

2.2.3. Hukum Newton ................................. Error! Bookmark not defined. 

2.3. Ergonomi.................................................. Error! Bookmark not defined. 

2.4. Antropometri ............................................ Error! Bookmark not defined. 

2.4.1. Variasi Dimensi Tubuh Manusia ...... Error! Bookmark not defined. 

2.4.2. Faktor-faktor dalam Antropometri .... Error! Bookmark not defined. 

2.4.3. Metode Pengukuran .......................... Error! Bookmark not defined. 

2.4.4. Teknik Pengolahan Data ................... Error! Bookmark not defined. 

2.4.5. Penggunaan Antropometri Untuk RancanganError! Bookmark not 

defined. 

2.4.6. Prinsip Umum Perancangan Tempat KerjaError! Bookmark not 

defined. 

2.5. Biomekanika Kerja .................................. Error! Bookmark not defined. 

2.5.1. Sistem Otot Rangka Manusia ........... Error! Bookmark not defined. 

2.5.2. Faktor Risiko Gangguan pada Sistem Otot Rangka ................. Error! 

Bookmark not defined. 

2.5.3. Evaluasi Kerja Berdasarkan BiomekanikaError! Bookmark not 

defined. 

2.6. Metode NIOSH Lifting Index................... Error! Bookmark not defined. 

2.7. Metode RULA (Rapid Upper Limb Assessment)Error! Bookmark not 

defined. 

2.8. Nordic Body Map .................................... Error! Bookmark not defined. 

2.9. Metode Kaizen ......................................... Error! Bookmark not defined. 

2.10. Penelitian Terdahulu ................................ Error! Bookmark not defined. 

2.11. Tabel Penelitian Terdahulu ...................... Error! Bookmark not defined. 

BAB III METODOLOGI PENELITIAN .............. Error! Bookmark not defined. 



 

  

xii 

 

3.1. Objek Penelitian ....................................... Error! Bookmark not defined. 

3.2. Data Penelitian ......................................... Error! Bookmark not defined. 

3.2.1. Data Primer ....................................... Error! Bookmark not defined. 

3.2.2. Data Sekunder ................................... Error! Bookmark not defined. 

3.3. Teknik Pengumpulan Data ....................... Error! Bookmark not defined. 

3.4. Populasi dan Sampel ................................ Error! Bookmark not defined. 

3.4.1. Populasi ............................................. Error! Bookmark not defined. 

3.4.2. Sampel .............................................. Error! Bookmark not defined. 

3.5. Teknik Analisis Data................................ Error! Bookmark not defined. 

3.5.1. Kerangka Pemikiran ......................... Error! Bookmark not defined. 

3.5.2. Analisis Data ..................................... Error! Bookmark not defined. 

3.6. Prosedur Penelitian .................................. Error! Bookmark not defined. 

3.7. Alat dan Bahan ......................................... Error! Bookmark not defined. 

BAB IV HASIL DAN PEMBAHASAN ................. Error! Bookmark not defined. 

4.1. Pengumpulan Data ................................... Error! Bookmark not defined. 

4.1.1. Data Perusahaan ................................ Error! Bookmark not defined. 

4.1.2. Data Jadwal Kerja Karyawan PT TMMIN Karawang Plant 1 . Error! 

Bookmark not defined. 

4.1.3. Data NIOSH Lifting Index ................ Error! Bookmark not defined. 

4.1.4. Data Postur Kerja Operator ............... Error! Bookmark not defined. 

4.1.5. Data Kuesioner Nordic Body Map .... Error! Bookmark not defined. 

4.1.6. Data Antropometri ............................ Error! Bookmark not defined. 

4.1.7. Data Ukuran Dimensi Box dan Part . Error! Bookmark not defined. 

4.2. Pengolahan Data ...................................... Error! Bookmark not defined. 

4.2.1. Perhitungan Metode NIOSH Lifting IndexError! Bookmark not 

defined. 



 

  

xiii 

 

4.2.2. Perhitungan Metode RULA .............. Error! Bookmark not defined. 

4.2.3. Perhitungan Metode Nordic Body MapError! Bookmark not 

defined. 

4.2.4. Perhitungan Antropometri ................ Error! Bookmark not defined. 

4.3. Perancangan ............................................. Error! Bookmark not defined. 

4.3.1. Perancangan Rak Penyimpanan ........ Error! Bookmark not defined. 

4.3.2. Pembuatan Gambar Hasil RancanganError! Bookmark not defined. 

4.4. Pembahasan.............................................. Error! Bookmark not defined. 

BAB V KESIMPULAN DAN SARAN ................... Error! Bookmark not defined. 

5.1. Kesimpulan .............................................. Error! Bookmark not defined. 

5.2. Saran ........................................................ Error! Bookmark not defined. 

DAFTAR PUSTAKA ............................................... Error! Bookmark not defined. 

LAMPIRAN - LAMPIRAN .................................... Error! Bookmark not defined. 

 



xiv 

 

DAFTAR TABEL 

 

Tabel 2. 1 Dimensi Data Antropometri umum....... Error! Bookmark not defined. 

Tabel 2. 2 Faktor pengali dalam perhitungan persentilError! Bookmark not 

defined. 

Tabel 2. 3 Faktor pengali frekuensi........................ Error! Bookmark not defined. 

Tabel 2. 4 Faktor pengali pegangan ....................... Error! Bookmark not defined. 

Tabel 2. 5 Rekomendasi Lifting Index ................... Error! Bookmark not defined. 

Tabel 2. 6 Intervensi Meminimalisir Risiko .......... Error! Bookmark not defined. 

Tabel 2. 7 Skor pergerakan lengan atas - RULA ... Error! Bookmark not defined. 

Tabel 2. 8 Skor pergerakan lengan bawah - RULAError! Bookmark not defined. 

Tabel 2. 9 Skor pergerakan pergelangan tangan - RULAError! Bookmark not 

defined. 

Tabel 2. 10 Skor putaran pergelangan tangan - RULAError! Bookmark not 

defined. 

Tabel 2. 11 Skor pergerakan leher - RULA ........... Error! Bookmark not defined. 

Tabel 2. 12 Skor pergerakan punggung - RULA ... Error! Bookmark not defined. 

Tabel 2. 13 Skor pergerakan kaki - RULA ............ Error! Bookmark not defined. 

Tabel 2. 14 Skor otot - RULA ................................ Error! Bookmark not defined. 

Tabel 2. 15 Skor beban - RULA ............................ Error! Bookmark not defined. 

Tabel 2. 16 Kategori Tindakan - RULA ................ Error! Bookmark not defined. 

Tabel 2. 17 Klasifikasi tingkat resiko MSDs berdasarkan total skor individu

 ................................................................................ Error! Bookmark not defined. 

Tabel 2. 18 Penelitian Terdahulu ........................... Error! Bookmark not defined. 

Tabel 3. 1 Wawancara dan Observasi .................... Error! Bookmark not defined. 

Tabel 4. 1 Jadwal Kerja Karyawan PT TMMIN Karawang Plant 1 .............. Error! 

Bookmark not defined. 

Tabel 4. 2 Jadwal Kerja Shift Pagi ......................... Error! Bookmark not defined. 

Tabel 4. 3 Jadwal Kerja Shift Malam..................... Error! Bookmark not defined. 

Tabel 4. 4 Data Posisi Awal Pengangkatan ........... Error! Bookmark not defined. 

Tabel 4. 5 Data Posisi Akhir Pengangkatan ........... Error! Bookmark not defined. 

Tabel 4. 6 Data Postur Kerja 1 Grup A .................. Error! Bookmark not defined. 



 

  

xv 

 

Tabel 4. 7 Data Postur Kerja 1 Grup B .................. Error! Bookmark not defined. 

Tabel 4. 8 Data Postur Kerja 2 Grup A .................. Error! Bookmark not defined. 

Tabel 4. 9 Data Postur Kerja 2 Grup B .................. Error! Bookmark not defined. 

Tabel 4. 10 Data Postur Kerja 3 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 11 Data Postur Kerja 4 Grup .................... Error! Bookmark not defined.



xvi 

 

Tabel 4. 12 Data Postur Kerja 4 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 13 Data Postur Kerja 4 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 14 Data Postur Kerja 5 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 15 Data Postur Kerja 5 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 16 Data Skor Kuisioner NBM Responden 1Error! Bookmark not 

defined. 

Tabel 4. 17 Data Skor Kuisioner NBM Responden 2Error! Bookmark not 

defined. 

Tabel 4. 18 Data Skor Kuisioner NBM Responden 3Error! Bookmark not 

defined. 

Tabel 4. 19 Data Skor Kuisioner NBM Responden 4Error! Bookmark not 

defined. 

Tabel 4. 20 Data Antropometri .............................. Error! Bookmark not defined. 

Tabel 4. 21 Ukuran Dimensi Box .......................... Error! Bookmark not defined. 

Tabel 4. 22 Ukuran Dimensi Part ........................... Error! Bookmark not defined. 

Tabel 4. 23 Skor Postur Kerja 1 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 24 Skor Postur Kerja 1 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 25 Skor Postur Kerja 2 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 26 Skor Postur Kerja 2 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 27 Skor Postur Kerja 3 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 28 Skor Postur Kerja 3 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 29 Skor Postur Kerja 4 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 30 Skor Postur Kerja 4 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 31 Skor Postur Kerja 5 Grup A ................ Error! Bookmark not defined. 

Tabel 4. 32 Skor Postur Kerja 5 Grup B ................ Error! Bookmark not defined. 

Tabel 4. 33 Hasil Keseluruhan Kuisioner NBM .... Error! Bookmark not defined. 

Tabel 4. 34 Hasil Keseluruhan Kuisioner NBM Pada Tingkat Risiko MSDs Error! 

Bookmark not defined. 

Tabel 4. 35 Rata-rata Data Antropometri Operator Error! Bookmark not defined. 

Tabel 4. 36 Data Ukuran Rak A ............................. Error! Bookmark not defined. 

Tabel 4. 37 Data Ukuran Rak B ............................. Error! Bookmark not defined. 



 

  

xvii 

 

Tabel 4. 38 Presentase Tingkat Kemiringan Rak PenyimpananError! Bookmark 

not defined. 

Tabel 4. 39 Data Pengukuran Percepatan Pada Rak AError! Bookmark not 

defined. 

Tabel 4. 40 Data Pengukuran Percepatan Pada Rak BError! Bookmark not 

defined. 

Tabel 4. 41 Hasil Perhitungan Percepatan (a) ........ Error! Bookmark not defined. 

 

 



xviii 

 

DAFTAR GAMBAR 

 

Gambar 1. 1 Hasil Assestment SST Press Shop Line 1C Press Production .. Error! 

Bookmark not defined. 

Gambar 2. 1 Tumpuan rol ...................................... Error! Bookmark not defined. 

Gambar 2. 2 Tumpuan sendi .................................. Error! Bookmark not defined. 

Gambar 2. 3 Tumpuan jepitan ................................ Error! Bookmark not defined. 

Gambar 2. 4 Prinsip statika kesetimbangan ........... Error! Bookmark not defined. 

Gambar 2. 5 Shearing force diagram ..................... Error! Bookmark not defined. 

Gambar 2. 6 Gaya normal ...................................... Error! Bookmark not defined. 

Gambar 2. 7 Momen bending (+) ........................... Error! Bookmark not defined. 

Gambar 2. 8 Momen Bending (-) ........................... Error! Bookmark not defined. 

Gambar 2. 9 Landasam arah kanan ........................ Error! Bookmark not defined. 

Gambar 2. 10 Landasan arah kiri ........................... Error! Bookmark not defined. 

Gambar 2. 11 Gambaran Gaya pada Hukum Newton IError! Bookmark not 

defined. 

Gambar 2. 12 Gambaran gaya pada Hukum Newton IIError! Bookmark not 

defined. 

Gambar 2. 13 Gambaran gaya pada Hukum Newton IIIError! Bookmark not 

defined. 

Gambar 2. 14 Kursi Antropometri ......................... Error! Bookmark not defined. 

Gambar 2. 15 Contoh kasus pengangkatan secara manualError! Bookmark not 

defined. 

Gambar 2. 16 Model analisis tangan siku dalam menahan sebuah benda ..... Error! 

Bookmark not defined. 

Gambar 2. 17 Pemodelan biomekanika punggung saat aktivitas pengangkatan

 ................................................................................ Error! Bookmark not defined. 

Gambar 2. 18 Diagram benda bebas aktivitas pengangkatan beban .............. Error! 

Bookmark not defined. 

Gambar 2. 19 Perubahan HM terhadap H .............. Error! Bookmark not defined. 

Gambar 2. 20 Perubahan VM terhadap .................. Error! Bookmark not defined. 

Gambar 2. 21 Perubahan DM terhadap D .............. Error! Bookmark not defined. 



 

  

xix 

 

Gambar 2. 22 Perhitungan sudut asimetrik terhadap bidang sagital (netral) . Error! 

Bookmark not defined. 

Gambar 2. 23 Perubahan AM terhadap A .............. Error! Bookmark not defined. 

Gambar 2. 24 RULA – Postur pergerakan lengan atasError! Bookmark not 

defined. 

Gambar 2. 25 RULA – Postur pergerakan lengan bawahError! Bookmark not 

defined. 

Gambar 2. 26 RULA – Postur pergerakan pergelangan tanganError! Bookmark 

not defined. 

Gambar 2. 27 RULA – Postur pergerakan leher .... Error! Bookmark not defined. 

Gambar 2. 28 RULA – Postur pergerakan punggungError! Bookmark not 

defined. 

Gambar 2. 29 RULA – Postur pergerakan kaki ..... Error! Bookmark not defined.



xvii 

 

Gambar 2. 30 Peta Bagian Tubuh .......................... Error! Bookmark not defined. 

Gambar 2. 31 Lembar Kuisioner Nordic Body MapError! Bookmark not 

defined. 

Gambar 3. 1 Kerangka Pemikiran .......................... Error! Bookmark not defined. 

Gambar 3. 2 Diagram Alir Penelitian .................... Error! Bookmark not defined. 

Gambar 4. 1 Posisi Awal Pengangkatan ................ Error! Bookmark not defined. 

Gambar 4. 2 Posisi Akhir Pengangkatan................ Error! Bookmark not defined. 

Gambar 4. 3 Hasil Perhitungan Posisi Awal PengangkatanError! Bookmark not 

defined. 

Gambar 4. 4 Hasil Perhitungan  Posisi Akhir PengangkatanError! Bookmark not 

defined. 

Gambar 4. 5 Hasil Perhitungan Postur Kerja 1 ...... Error! Bookmark not defined. 

Gambar 4. 6 Hasil Perhitungan Postur Kerja 2 ...... Error! Bookmark not defined. 

Gambar 4. 7 Hasil Perhitungan Postur Kerja 3 ...... Error! Bookmark not defined. 

Gambar 4. 8 Hasil Perhitungan Postur Kerja 4 ...... Error! Bookmark not defined. 

Gambar 4. 9 Hasil Perhitungan Postur Kerja 5 ...... Error! Bookmark not defined. 

Gambar 4. 10 Grafik Hasil Kuisioner NBM Sebelum BekerjaError! Bookmark 

not defined. 

Gambar 4. 11 Grafik Hasil Kuisioner NBM Setelah BekerjaError! Bookmark 

not defined. 

Gambar 4. 12 Gambaran Rak A ............................. Error! Bookmark not defined. 

Gambar 4. 13 Gambaran Rak B ............................. Error! Bookmark not defined. 

Gambar 4. 14 Bagian Sisi Miring Rak A ............... Error! Bookmark not defined. 

Gambar 4. 15 Bagian Sisi Miring Rak B ............... Error! Bookmark not defined. 

Gambar 4. 16 Bangun Ruang Pada Bagian Sisi Miring Rak AError! Bookmark 

not defined. 

Gambar 4. 17 Segitiga Siku-siku Pada Bagian Sisi Miring Rak A ................ Error! 

Bookmark not defined. 

Gambar 4. 18 Gaya Pada Bidang Miring Rak A .... Error! Bookmark not defined. 

Gambar 4. 19 Bangun Ruang Pada Bagian Sisi Miring Rak BError! Bookmark 

not defined. 



 

  

xviii 

 

Gambar 4. 20 Segitiga Siku-siku Pada Bagian Sisi Miring Rak A ................ Error! 

Bookmark not defined. 

Gambar 4. 21 Gaya Pada Bidang Miring Rak A .... Error! Bookmark not defined. 

Gambar 4. 22 Design 3D Rak Penyimpanan ......... Error! Bookmark not defined. 

 

 

 


