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ANALISIS RISIKO PEKERJAAAN APARTEMEN  BERTINGKAT 

TINGGI MENGGUNAKAN METODE FMEA (FAILURE MODE AND 

EFFECT ANALYSIS) UNTUK MENINGKATKAN KINERJA SMK3L 

RAHMAT SYAH PUTRA BERUTU 

ABSTRAK 

 

Sektor konstruksi merupakan salah satu bidang industri dengan tingkat risiko 

kecelakaan kerja tertinggi, terutama pada pekerjaan struktur atas (superstruktur) 

bangunan bertingkat tinggi yang melibatkan aktivitas berisiko seperti pekerjaan 

tanah dan galian, pembesian, pemasangan bekisting, pengecoran beton, serta 

pekerjaan perancah (scaffolding). Berdasarkan data BPJS Ketenagakerjaan 

Provinsi DKI Jakarta tahun 2023, tercatat 23.399 kasus kecelakaan kerja, 385 di 

antaranya terjadi pada sektor jasa konstruksi, menunjukkan bahwa penerapan 

Sistem Manajemen Keselamatan, Kesehatan Kerja, dan Lingkungan (SMK3L) 

masih memerlukan pengendalian risiko yang lebih efektif. Penelitian ini bertujuan 

mengidentifikasi faktor risiko, menganalisis besaran risiko, menentukan risiko 

dengan nilai Risk Priority Number (RPN) tertinggi, serta merumuskan rekomendasi 

perbaikan pada pekerjaan struktur atas proyek Apartemen Two Sudirman Private 

Residence Jakarta. Variabel yang diteliti adalah variabel risiko kecelakaan kerja 

pada pekerjaan struktur atas, diidentifikasi melalui kajian literatur dan pengamatan 

lapangan, lalu dinilai berdasarkan tiga parameter Failure Mode and Effect Analysis 

(FMEA), yaitu Severity, Occurrence, dan Detection. Sebanyak 50 variabel risiko 

teridentifikasi dan divalidasi melalui konsensus pakar pada tahap pilot survei. 

Sampel ditentukan dengan teknik purposive sampling terhadap 14 responden ahli 

yang terlibat langsung di lapangan, dan data dianalisis menggunakan metode 

FMEA. Hasil penelitian menunjukkan nilai RPN berkisar antara 37,3 hingga 206,0, 

dengan rata-rata 109,75, terbagi ke dalam lima kategori kekritisan, yaitu Very High 

(1 risiko, 4%), High (4 risiko, 12%), Medium (25 risiko, 54%), Low (19 risiko, 

29%), dan Very Low (1 risiko, 1%). Risiko dengan RPN tertinggi adalah variabel 

X33, yaitu material atau alat kerja yang terjatuh dan menimpa pekerja saat 

pekerjaan pengecatan. Rekomendasi perbaikan disusun berdasarkan hierarki 

pengendalian risiko ISO 45001:2018 dan telah divalidasi pakar dengan konsensus 

100%. Secara keseluruhan, hasil penelitian ini membuktikan bahwa analisis risiko 

menggunakan metode FMEA efektif diterapkan pada pekerjaan struktur atas 

apartemen bertingkat tinggi dan menghasilkan rekomendasi nyata bagi peningkatan 

kinerja SMK3L, sejalan dengan judul dan tujuan penelitian ini. 

 

Kata Kunci : SMK3L, Risiko Kecelakaan Kerja, FMEA, Struktur Atas, 

Apartemen Bertingkat. 
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RISK ANALYSIS OF HIGH-RISE APARTMENT CONSTRUCTION 

WORKS USING FAILURE MODE AND EFFECT ANALYSIS (FMEA) 

METHOD TO ENHANCE OCCUPATIONAL HELATH, SAFETY, AND 

ENVIRONMENTAL (OHSE) MANAGEMENT SYSTEM 

PERFORMANCE  

RAHMAT SYAH PUTRA BERUTU 

ABSTRACT 

The construction sector is among the industries with the highest occupational 

accident rates, particularly in superstructure work on high-rise buildings, which 

involves hazardous activities such as excavation, rebar installation, formwork, 

concrete casting, and scaffolding. Based on 2023 data from the Social Security 

Agency for Employment (BPJS Ketenagakerjaan) of DKI Jakarta Province, 23,399 

occupational accident cases were recorded, of which 385 occurred in the 

construction services sector, indicating that OHSEMS implementation still requires 

more effective risk control. This study aims to identify risk factors, analyze risk 

magnitude, determine the risk with the highest Risk Priority Number (RPN), and 

formulate corrective action recommendations for superstructure work at the Two 

Sudirman Private Residence apartment project in Jakarta. The variables studied 

are the occupational accident risk variables in superstructure work, identified 

through literature review and field observation, then assessed using three FMEA 

(Failure Mode and Effect Analysis) parameters: Severity, Occurrence, and 

Detection. A total of 50 risk variables were identified and validated through expert 

consensus during the pilot survey stage. The sample was determined using 

purposive sampling of 14 expert respondents directly engaged in fieldwork, and the 

data were analyzed using the FMEA method. The findings show RPN values 

ranging from 37.3 to 206.0, averaging 109.75, classified into five criticality 

categories: Very High (1 risk, 4%), High (4 risks, 12%), Medium (25 risks, 54%), 

Low (19 risks, 29%), and Very Low (1 risk, 1%). The highest-RPN risk was variable 

X33, namely materials or tools falling and striking workers below during painting 

work. Corrective action recommendations were formulated based on the hierarchy-

of-control principle in ISO 45001:2018 and validated by experts with 100% 

consensus. Overall, the findings confirm that risk analysis using the FMEA method 

is effective for superstructure work on high-rise apartments and produces tangible 

recommendations for improving OHSEMS performance, in line with the title and 

objectives of this study. 

 

Keywords: OHSEMS, Occupational Accident Risk, FMEA, Superstructure 

Works, High-Rise Building. 

https://lib.mercubuana.ac.id



x 
 

DAFTAR ISI 

 

HALAMAN SAMPUL .......................................................................................... 0 

HALAMAN JUDUL .............................................................................................. i 

HALAMAN PENYATAAN KARYA SENDIRI ................................................ ii 

HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN .................... iii 

HALAMAN PENGESAHAN .............................................................................. iv 

KATA PENGANTAR ........................................................................................... v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

DI REPOSITORI UMB ...................................................................................... vii 

ABSTRAK .......................................................................................................... viii 

ABSTRACT .......................................................................................................... ix 

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

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

DAFTAR GAMBAR ........................................................................................... xv 

LAMPIRAN ........................................................................................................ xvi 

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

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

1.2 Identifikasi Masalah ................................................................................... 5 

1.3 Rumusan Masalah ...................................................................................... 6 

1.4 Tujuan Penelitian ....................................................................................... 7 

1.5 Batasan Penelitian ...................................................................................... 7 

1.6 Manfaat Penelitian ..................................................................................... 8 

1.7 Sistematika Penulisan Tugas Akhir ........................................................... 9 

BAB  II TINJAUAN PUSTAKA ........................................................................ 10 

2.1 Proyek Konstruksi Gedung Bertingkat .................................................... 10 

2.2 Keselamatan dan Kesehatan Kerja (K3) .................................................. 12 

2.3.1. Definisi K3 (Keselamatan dan Kesehatan Kerja) ............................... 12 

2.3.2. Manajemen Risiko Proyek Konstruksi ................................................ 13 

2.3.3. Landasan Hukum K3 Di Indonesia ..................................................... 14 

2.3.4. Karakteristik Risiko Kecelakaan Kerja Pada Proyek 

Konstruksi ....................................................................................................... 16 

2.3.5. Analisis Risiko Kecelakaan Kerja Proyek Konstruksi ........................ 18 

https://lib.mercubuana.ac.id



xi 
 

2.3 Metode FMEA  (Failure Mode And Effect Analysis)........................... 21 

2.3.1. Definisi dan Prinsip Metode FMEA.................................................... 21 

2.3.2. Identifikasi Metode FMEA ................................................................. 22 

2.4 Penelitian Terdahulu ................................................................................ 28 

2.5 Research Gap (Celah Penelitian) ............................................................. 34 

2.6 Kerangka Berfikir .................................................................................... 42 

BAB III  METODE PENELITIAN ................................................................... 43 

3.1 Pendahuluan ............................................................................................. 43 

3.2 Diagram alir Penelitian ............................................................................ 45 

3.3 Data Umum Penelitian dan Jadwal Penelitian ......................................... 46 

3.4 Data Umum Proyek.................................................................................. 47 

3.5 Populasi dan Sampel Penelitian ............................................................... 48 

3.6 Jenis Data dan Informasi .......................................................................... 50 

3.4.1. Data Primer ......................................................................................... 50 

3.4.2. Data Sekunder ..................................................................................... 50 

3.4.3. Metode Pengumpulan Data ................................................................. 51 

3.7 Variabel Penelitian ................................................................................... 52 

3.8 Instrumen Penelitian ................................................................................ 54 

3.8.1. Kuesioner Tahap I (Satu) Pilot Survei ................................................ 55 

3.8.2. Kuesioner Tahap II (Dua) Wawancara Responden Ahli ..................... 55 

3.9 Formulir FMEA (Failure Mode And Effect Analysis) ............................. 56 

3.10 Metode Pengolahan dan Analisis Data .................................................... 59 

3.10.1. Analisis Peringkat Risiko Metode FMEA ........................................... 59 

3.10.2. Pengolahan Data Identifikasi Risiko Metode FMEA .......................... 61 

3.11 Prinsip Pengendalian Risiko Berdasarkan ISO 45001:2018 .................... 64 

3.12 Validasi Akhir dan Mitigasi Risiko ......................................................... 65 

3.13 Evaluasi Hipotesis Penelitian ................................................................... 65 

BAB IV ANALISIS DAN PEMBAHASAN ...................................................... 68 

4.1 Pendahuluan ............................................................................................. 68 

4.2 Prfil Proyek Penelitian ............................................................................. 70 

4.3 Analisis Respon Risiko Dengan Metode FMEA ..................................... 70 

4.3.1 Kuesioner Tahap I (Pilot Survei) ........................................................ 70 

4.3.2 Kuesioner Tahap II (Wawancara Responden Ahli) ............................ 80 

4.3.3 Mengkategorikan Peringkat Kekritisan ............................................... 93 

https://lib.mercubuana.ac.id



xii 
 

4.3.4 Penentuan Risiko Dominan Berdasarkan Nilai Risk Priority 

Number (RPN) tertinggi .................................................................................. 98 

4.3.5 Respon Risiko ..................................................................................... 99 

4.3.6 Pengendalian dan Mitigasi Risiko ..................................................... 101 

4.3.7 Validasi Akhir ................................................................................... 104 

BAB V PENUTUP ............................................................................................. 107 

5.1 Kesimpulan ............................................................................................ 107 

5.2 Saran ...................................................................................................... 108 

DAFTAR PUSTAKA ........................................................................................ 110 

LAMPIRAN ....................................................................................................... 113 

 

 

  

https://lib.mercubuana.ac.id



xiii 
 

DAFTAR TABEL 

Tabel 1. 1 Daftar Kecelakaan Kerja .................................................................................... 2 

Tabel 2.  1 Acuan Penilaian Tingkat Keparahan Secara Umum…………………………………….23 

Tabel 2.  2 Acuan penilaian tingkat kejadian secara umum .............................................. 24 

Tabel 2.  3 Acuan penilaian tingkat Deteksi secara umum ............................................... 25 

Tabel 2.  4 Acuan penilaian tingkat Deteksi secara umum (lanjutan)............................... 26 

Tabel 2.  5 Kategori Peringkat Kekritisan ......................................................................... 27 

Tabel 2.  6 Penelitian Terdahulu ....................................................................................... 28 

Tabel 2.  7 Penelitian Terdahulu (lanjutan) ....................................................................... 29 

Tabel 2.  8 Penelitian Terdahulu (lanjutan) ....................................................................... 30 

Tabel 2.  9 Penelitian Terdahulu (lanjutan) ....................................................................... 31 

Tabel 2.  10 Penelitian Terdahulu (lanjutan) ..................................................................... 32 

Tabel 2.  11 Penelitian Terdahulu (lanjutan) ..................................................................... 33 

Tabel 2.  12 Research Gap ................................................................................................ 34 

Tabel 2.  13 Research Gap (lanjutan) ................................................................................ 35 

Tabel 2.  14 Research Gap (lanjutan) ................................................................................ 36 

Tabel 2.  15 Research Gap (lanjutan) ................................................................................ 37 

Tabel 3. 1 Contoh Variabel Indikator Penelitian……………………………………………………………52 

Tabel 3. 2 Contoh Wawancara Pilot Survei Variabel Risiko…………………………….55 

Tabel 3. 3 Contoh wawancara penilaian risiko FMEA………………………………….. 56 

Tabel 3. 4 Contoh tabel FMEA………………………………………………………... 58 

Tabel 3. 5 Pengelompokan bahaya kecelakaan kerja berdasarkan dampaknya pada 

korban…………………………………………………………………………………….60 

Tabel 3. 6 Contoh identifikasi kegagalan metode FMEA pekerjaan pondasi 62 

Tabel 3. 7 Contoh kuesioner penelitian tahap III………………………………………... 65 

Tabel 3. 8 Peringkat Kekritisan…………………………………………………………..67 

Tabel 4. 1 Data Profil Pilot Survei………………………………………………………………………………71 

Tabel 4. 2 Hasil Kuesioner Tahap I .................................................................................. 72 

Tabel 4. 3 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 74 

Tabel 4. 4 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 75 

Tabel 4. 5 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 76 

Tabel 4. 6 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 77 

Tabel 4. 7 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 78 

Tabel 4. 8 Hasil Kuesioner Tahap I (lanjutan) .................................................................. 79 

Tabel 4. 9 Data Profil Responden ..................................................................................... 80 

Tabel 4. 10 Hasil Kuesioner Tahap II ............................................................................... 82 

Tabel 4. 11 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 83 

Tabel 4. 12 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 84 

Tabel 4. 13 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 85 

Tabel 4. 14 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 86 

https://lib.mercubuana.ac.id



xiv 
 

Tabel 4. 15 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 87 

Tabel 4. 16 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 88 

Tabel 4. 17 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 89 

Tabel 4. 18 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 90 

Tabel 4. 19 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 91 

Tabel 4. 20 Hasil Kuesioner Tahap II (lanjutan) .............................................................. 92 

Tabel 4. 21 Kategori Peringkat Kekritisan ........................................................................ 94 

Tabel 4. 22 Kategori Peringkat Kekritisan (lanjutan) ....................................................... 95 

Tabel 4. 23 Kategori Peringkat Kekritisan (lanjutan) ....................................................... 96 

Tabel 4. 24 Risiko Dominan Berdasarkan Nilai Risk Priority Number (RPN) Tertinggi 98 

Tabel 4. 25 Rekapitulasi Variabel Risiko ....................................................................... 100 

Tabel 4. 26 Penyebab Dari Variabel Risiko .................................................................... 101 

Tabel 4. 27 Tindakan Preventif dan Korektif Pengendalian Risiko ................................ 102 

Tabel 4. 28 Tindakan Preventif dan Korektif Pengendalian Risiko (lanjutan) ............... 103 

Tabel 4. 29 Data Profil Pakar .......................................................................................... 104 

Tabel 4. 30 Hasil Validasi Pakar ..................................................................................... 106 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



xv 
 

DAFTAR GAMBAR 

 

Gambar 1. 1 Weekly Safety Meeting .................................................................................. 4 

Gambar 1. 2 Kondisi Lapangan .......................................................................................... 5 

Gambar 2.  1 Matriks Risiko Kualitatif………………………………………………………………18 

Gambar 2.  2 Kerangka Berfikir ............................................................................ 42 

Gambar 3. 1 Diagram Alir Penelitian………………………………………………………….………………..45 

Gambar 3. 2 Lokasi Penelitian .......................................................................................... 46 

Gambar 3. 3 Jadwal Penelitian .......................................................................................... 46 

Gambar 4. 1 Diagram Pie Klasifikasi Risiko Berdasarkan Nilai Risk Priority 

Number (RPN)………………………………………………………………………………………………….97 

 

  

https://lib.mercubuana.ac.id



xvi 
 

LAMPIRAN 

 

Lampiran 1 Kartu Asistensi ............................................................................................ 113 

Lampiran 2 Hasil Wawancara Pilot Survei ..................................................................... 115 

Lampiran 3 Hasil Wawancara Responden ...................................................................... 139 

Lampiran 5 Dokumentasi Wawancara ............................................................................ 157 

https://lib.mercubuana.ac.id



  R P N = S   x   O   x   D


  R P N = S e v e r i t y   X   O c c u r a n c e   X   D e t e c t i o n



