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ABSTRAK 

 

Pekerjaan pit merupakan titik peluncuran sekaligus penerimaan pada metode pipe jacking 

dan menempati lintasan kritis pembangunan jaringan pipa air bersih perkotaan; 

keterlambatannya menunda seluruh pekerjaan sesudahnya. Pada proyek pipa PAM JAYA 

Area Buaran Hilir, pemilihan sistem penahan tanah ditetapkan atas pertimbangan teknis 

tanpa perbandingan biaya dan waktu. Penelitian ini bertujuan membandingkan biaya dan 

durasi metode Concrete Caisson dan Steel Sheet Pile serta menetapkan metode paling 

efisien pada starting pit 12 × 4 × 8 m. Pendekatan kuantitatif komparatif berbentuk studi 

kasus diterapkan pada paket pekerjaan P-11 dengan informan purposive: site engineer, 

pelaksana lapangan, quantity surveyor, dan project manager. Data primer dihimpun melalui 

observasi lapangan, dokumentasi teknis, dan pencatatan durasi aktivitas; data sekunder 

berupa gambar kerja, rencana anggaran biaya, time schedule, dan standar harga satuan DKI 

Jakarta 2025/2026. Analisis mencakup perhitungan volume, analisis harga satuan 

pekerjaan, produktivitas harian, penjadwalan struktur rincian kerja empat tingkat dengan 

Critical Path Method, serta pengukuran efisiensi biaya, efisiensi waktu, dan Indeks 

Efisiensi Metode berbobot setara. Hasil penelitian menunjukkan total biaya Concrete 

Caisson Rp494.981.474 dan Steel Sheet Pile Rp667.189.516, atau selisih Rp172.208.042 

setara efisiensi biaya 25,81%, dengan biaya satuan Rp1.289.014/m³ berbanding 

Rp1.737.473/m³. Durasi penyelesaian tercatat 24 hari berbanding 37 hari sehingga efisiensi 

waktu mencapai 35,14% dan Indeks Efisiensi Metode 30,48%. Meskipun kandungan kerja 

keduanya sama (42 hari-paket), Steel Sheet Pile memikul pemancangan dan pencabutan 80 

batang turap yang menyerap 22 hari atau 59,5% durasi, sementara lima komponen penahan 

sementaranya membentuk 71,8% biaya langsung. Uji sensitivitas membuktikan 

keunggulan tersebut kokoh karena pemangkasan masa sewa hingga separuh disertai 

peniadaan biaya mobilisasi tetap menyisakan selisih Rp34,84 juta. Validasi tiga pakar 

menghasilkan indeks 80,00% berkategori valid. Concrete Caisson disimpulkan lebih 

efisien secara komposit; kemahalan Steel Sheet Pile bersifat struktural sehingga analisis 

biaya–waktu perlu menjadi bagian pemilihan sistem penahan tanah sejak perencanaan. 

 

Kata kunci: Concrete Caisson; Critical Path Method; efisiensi biaya; efisiensi waktu; 

Steel Sheet Pile 
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ABSTRACT 

 

In pipe jacking, the pit is both launching and receiving point and lies on the critical path 

of urban water pipeline construction; delay here postpones all subsequent work. On the 

PAM JAYA Buaran Hilir pipeline project, the earth retaining system was chosen on 

technical grounds alone, without comparing cost and time. This study compares the cost 

and duration of the Concrete Caisson and Steel Sheet Pile methods to determine the more 

efficient option for a 12 × 4 × 8 m starting pit. A comparative quantitative case study on 

work package P-11 involved purposively selected informants: site engineer, field 

supervisor, quantity surveyor, and project manager. Primary data came from field 

observation, technical documentation, and duration recording; secondary data from 

drawings, budget plans, schedules, and DKI Jakarta 2025/2026 unit prices. Analysis 

covered volume calculation, unit price analysis, daily productivity, four-level work 

breakdown structure scheduling with Critical Path Method, and cost efficiency, time 

efficiency, and an equally weighted Method Efficiency Index. Total cost reached IDR 

494,981,474 for Concrete Caisson versus IDR 667,189,516 for Steel Sheet Pile, a 

difference of IDR 172,208,042 or 25.81% cost efficiency; unit costs were IDR 1,289,014/m³ 

versus IDR 1,737,473/m³. Durations were 24 versus 37 days, yielding 35.14% time 

efficiency and a Method Efficiency Index of 30.48%. Work content is identical at 42 

package-days, yet Steel Sheet Pile requires driving and extracting 80 sheet piles, absorbing 

22 days (59.5%), while five temporary retaining components form 71.8% of direct costs. 

Sensitivity testing confirms robustness: halving rental duration and removing mobilization 

costs still leaves a gap of IDR 34.84 million. Validation by three experts produced an index 

of 80.00%, categorized valid. Concrete Caisson is therefore the more efficient composite 

choice; Steel Sheet Pile's higher cost is structural, warranting cost–time analysis during 

planning. 

Keywords: Concrete Caisson; Critical Path Method; cost efficiency; time 

efficiency; Steel Sheet Pile 

 

  

lib.mercubuana.ac.id



ix  

DAFTAR ISI 

 

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

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

HALAMAN PERNYATAAN 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 ......................................................................... vi 

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

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

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

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

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

DAFTAR LAMPIRAN ..................................................................................... xvii 

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

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

1.2  Identifikasi Masalah ................................................................................... 3 

1.3  Rumusan Masalah ...................................................................................... 4 

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

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

1.6  Batasan Masalah ........................................................................................ 5 

1.7  Sistematika Penulisan ................................................................................ 6 

BAB II  TINJAUAN PUSTAKA ........................................................................... 8 

2.1  Konsep Dasar Manajemen Proyek ............................................................. 8 

2.1.1  Unsur-Unsur Manajemen Proyek ................................................... 9 

2.2  Pekerjaan Pit dalam Pemasangan Pipa .................................................... 11 

2.2.1  Klasifikasi Pit Berdasarkan Fungsi ............................................... 12 

2.2.2  Metode Pekerjaan Pit pada Proyek PAM JAYA .......................... 13 

lib.mercubuana.ac.id



x  

2.3  Rencana Anggaran Biaya (RAB) ............................................................. 23 

2.3.1  Koefisien Bahan ............................................................................ 24 

2.3.2  Koefisien Peralatan ....................................................................... 26 

2.3.3  Koefisien Tenaga Kerja ................................................................ 28 

2.4  Analisis Harga Satuan Pekerjaan (AHSP) ............................................... 30 

2.5  Daftar Harga Satuan (DHS) ..................................................................... 31 

2.6  Daftar Harga Satuan Pekerjaan (DHSP) .................................................. 32 

2.7  Biaya dan Waktu Proyek.......................................................................... 34 

2.7.1  Biaya Proyek ................................................................................. 34 

2.7.2  Waktu Proyek ................................................................................ 37 

2.7.3  Penjadwalan Proyek dan Metode Jalur Kritis (Critical Path 

Method) ................................................................................... 38 

2.7.4  Efisiensi Biaya, Efisiensi Waktu, dan Kaitannya dengan 

Kinerja Proyek ......................................................................... 42 

2.8  Analisis Komparatif Biaya dan Waktu .................................................... 44 

2.8.1  Analisis Efisiensi Biaya ................................................................ 44 

2.8.2  Analisis Efisiensi Waktu ............................................................... 46 

2.8.3  Analisis Efisiensi Metode ............................................................. 47 

2.8.4  Faktor-Faktor Penentu Biaya dan Waktu pada Kedua Metode

 ................................................................................................. 54 

2.9  Validasi Pakar (Expert Judgment) ........................................................... 56 

2.10  Penelitian Terdahulu .............................................................................. 61 

2.11  Research Gap ......................................................................................... 67 

2.12  Kerangka Berpikir .................................................................................. 73 

BAB III  METODE PENELITIAN .................................................................... 74 

3.1  Metode Penelitian .................................................................................... 74 

3.2  Lokasi Penelitian ...................................................................................... 74 

3.3  Subjek dan Objek Penelitian .................................................................... 75 

3.3.1  Subjek Penelitian .......................................................................... 75 

3.3.2  Objek Penelitian ............................................................................ 76 

3.4  Jenis dan Sumber Data ............................................................................. 76 

3.4.1  Data Primer ................................................................................... 77 

lib.mercubuana.ac.id



xi  

3.4.2  Data Sekunder ............................................................................... 77 

3.5  Diagram Alir Penelitian ........................................................................... 77 

3.6  Tahapan Penelitian ................................................................................... 79 

3.6.1  Tahap Mulai .................................................................................. 79 

3.6.2  Merumuskan Masalah ................................................................... 79 

3.6.3  Studi Literatur ............................................................................... 79 

3.6.4  Tahap Pengumpulan Data ............................................................. 80 

3.6.5  Tahap Pengolahan Data ................................................................ 80 

3.6.6  Tahap Analisis Data ...................................................................... 85 

3.6.7  Tahap Analisis Efisiensi Metode .................................................. 88 

3.6.8  Tahap Validasi Pakar .................................................................... 92 

3.6.9  Tahap Kesimpulan ........................................................................ 94 

BAB IV  HASIL DAN PEMBAHASAN ............................................................ 95 

4.1  Gambaran Umum Proyek......................................................................... 95 

4.2  Data Teknis Pit dan Kondisi Lapangan ................................................... 95 

4.2.1  Spesifikasi Desain Berdasarkan Shop Drawing ............................ 95 

4.2.2  Parameter Perencanaan ................................................................. 97 

4.2.3  Dasar Standar dan Peraturan yang Digunakan .............................. 98 

4.3  Harga Satuan Dasar (Upah, Bahan, dan Peralatan) ................................. 99 

4.4  Analisis Produktivitas Alat dan Tenaga Kerja ....................................... 100 

4.5  Perhitungan Volume Pekerjaan .............................................................. 101 

4.5.1  Volume Metode Concrete Caisson ............................................. 102 

4.5.2  Volume Metode Steel Sheet Pile ................................................. 103 

4.6  Analisis Harga Satuan Pekerjaan (AHSP) ............................................. 104 

4.6.1  AHSP Item Pekerjaan Bersama .................................................. 104 

4.6.2  AHSP Khusus Metode Concrete Caisson ................................... 106 

4.6.3  AHSP Khusus Metode Steel Sheet Pile ...................................... 107 

4.6.4  Rekapitulasi Harga Satuan Pekerjaan ......................................... 110 

4.7  Rencana Anggaran Biaya (RAB) ........................................................... 110 

4.7.1  RAB Metode Concrete Caisson .................................................. 111 

4.7.2  RAB Metode Steel Sheet Pile ..................................................... 112 

4.7.3  Biaya Tidak Langsung dan Total Biaya ...................................... 113 

lib.mercubuana.ac.id



xii  

4.7.4  Analisis Faktor Penentu Selisih Biaya Antarmetode .................. 114 

4.8  Penjadwalan Pelaksanaan ...................................................................... 115 

4.8.1  Dasar Perhitungan Durasi ........................................................... 116 

4.8.2  Work Breakdown Structure Metode Concrete Caisson .............. 116 

4.8.3  Perhitungan Durasi Paket Kerja Metode Concrete Caisson ....... 118 

4.8.4  Jaringan Kerja dan Lintasan Kritis Metode Concrete Caisson

 ............................................................................................... 121 

4.8.5  Work Breakdown Structure Metode Steel Sheet Pile .................. 123 

4.8.6  Perhitungan Durasi Paket Kerja Metode Steel Sheet Pile ........... 124 

4.8.7  Jaringan Kerja dan Lintasan Kritis Metode Steel Sheet Pile ...... 125 

4.8.8  Rekapitulasi Durasi Kedua Metode ............................................ 128 

4.9  Analisis Efisiensi Metode ...................................................................... 129 

4.9.1  Perbandingan Langsung dan Analisis Dominansi ...................... 129 

4.9.2  Efisiensi Biaya (EB) ................................................................... 131 

4.9.3  Efisiensi Waktu (EW) ................................................................. 131 

4.9.4  Indeks Efisiensi Metode (IEM) ................................................... 132 

4.9.5  Kedudukan IEM dalam Penelitian Ini ......................................... 133 

4.10  Pembahasan .......................................................................................... 134 

4.10.1  Analisis Komponen Biaya Dominan (Cost Driver) .................. 134 

4.10.2  Perbandingan Aspek Biaya ....................................................... 136 

4.10.3  Perbandingan Aspek Waktu ...................................................... 136 

4.10.4  Analisis Penentuan Metode Paling Efisien ............................... 137 

4.10.5  Korelasi Biaya dan Waktu serta Implikasinya terhadap 

Kinerja Proyek ....................................................................... 143 

4.10.6  Sintesis Jawaban atas Rumusan Masalah ................................. 145 

4.11  Validasi Pakar Akhir ............................................................................ 146 

BAB V  KESIMPULAN DAN SARAN ............................................................ 149 

5.1  Kesimpulan ............................................................................................ 149 

5.2  Saran ...................................................................................................... 150 

DAFTAR PUSTAKA ......................................................................................... 152 

LAMPIRAN ..............................................................................................................  

 

lib.mercubuana.ac.id



xiii  

DAFTAR TABEL 

  

Tabel 2.1 Interpretasi Nilai Indeks Efisiensi Metode (IEM).................................. 53 

Tabel 2.2 Faktor Penentu Biaya dan Waktu pada Metode Concrete Caisson 

dan Steel Sheet Pile ............................................................................ 54 

Tabel 2.3 Rentang Interpretasi Indeks Validasi Pakar ........................................... 60 

Tabel 2.4 Penelitian Terdahulu .............................................................................. 61 

Tabel 2.5 Research Gap ......................................................................................... 67 

Tabel 3.1 Interpretasi Nilai Indeks Efisiensi Metode (IEM).................................. 91 

Tabel 3.2 Kriteria dan Jumlah Pakar pada Tahap Validasi .................................... 92 

Tabel 3.3 Butir Penilaian pada Lembar Validasi Pakar ......................................... 93 

Tabel 3.4 Rentang Interpretasi Indeks Validasi Pakar ........................................... 94 

Tabel 4.1 Spesifikasi Desain Pit Berdasarkan Shop Drawing ............................... 96 

Tabel 4.2 Rekapitulasi Parameter Perencanaan ..................................................... 97 

Tabel 4.3 Dasar Standar dan Peraturan yang Digunakan ....................................... 98 

Tabel 4.4 Harga Satuan Dasar Upah (Tenaga Kerja) ............................................. 99 

Tabel 4.5 Harga Satuan Dasar Bahan .................................................................... 99 

Tabel 4.6 Harga Satuan Dasar Peralatan .............................................................. 100 

Tabel 4.7 Penurunan Produktivitas Harian dari Kapasitas Alat dan Tenaga 

Kerja ................................................................................................. 101 

Tabel 4.8 Rekapitulasi Volume Pekerjaan Metode Concrete Caisson 

(Starting Pit) ..................................................................................... 103 

Tabel 4.9 Rekapitulasi Volume Pekerjaan Metode Steel Sheet Pile (Starting 

Pit) .................................................................................................... 104 

Tabel 4.10 AHSP Galian Tanah dan Muat/Buang (per m³) ................................. 104 

Tabel 4.11 AHSP Beton Bertulang K-300 (per m³) ............................................. 105 

Tabel 4.12 AHSP Pembesian D16 dan D8 (per kg) ............................................. 105 

Tabel 4.13 AHSP Bekisting Caisson Dua Muka (per m²) ................................... 106 

Tabel 4.14 AHSP Strut Internal I-Beam 250×125×6×9 (per kg) ......................... 106 

Tabel 4.15 AHSP Backfilling Tanah Urug (per m³)............................................. 106 

Tabel 4.16 AHSP Sewa Steel Sheet Pile Type III (per m′) .................................. 107 

Tabel 4.17 AHSP Pemancangan Steel Sheet Pile (per m′)................................... 107 

lib.mercubuana.ac.id



xiv  

Tabel 4.18 AHSP Pencabutan Steel Sheet Pile (per m′) ...................................... 108 

Tabel 4.19 AHSP Baja Penyangga Double I-Beam dan Pelat (per kg) ............... 108 

Tabel 4.20 AHSP Beton Dasar K-175 dan Wiremesh D10-150 (per m³) ............ 109 

Tabel 4.21 AHSP Backfilling Tanah Urug (per m³)............................................. 109 

Tabel 4.22 Rekapitulasi Harga Satuan Pekerjaan ................................................ 110 

Tabel 4.23 Rencana Anggaran Biaya Berbasis WBS Metode Concrete 

Caisson (Starting Pit 12 × 4 × 8 m) ................................................. 111 

Tabel 4.24 Rencana Anggaran Biaya Berbasis WBS Metode Steel Sheet Pile 

(Starting Pit 12 × 4 × 8 m) ............................................................... 112 

Tabel 4.25 Rekapitulasi Total Biaya Starting Pit Kedua Metode ........................ 113 

Tabel 4.26 Dekomposisi Faktor Penentu Selisih Biaya Antarmetode Menurut 

Kode WBS ........................................................................................ 114 

Tabel 4.27 Work Breakdown Structure Empat Tingkat Metode Concrete 

Caisson ............................................................................................. 117 

Tabel 4.28 Perhitungan Durasi Teoretis Aktivitas Metode Concrete Caisson .... 118 

Tabel 4.29 Penetapan Durasi Rencana Paket Kerja Metode Concrete Caisson

 .......................................................................................................... 120 

Tabel 4.30 Jaringan Kerja, Tenggang Waktu, dan Aktivitas Penentu Durasi 

Metode Concrete Caisson ................................................................ 122 

Tabel 4.31 Work Breakdown Structure Empat Tingkat Metode Steel Sheet 

Pile ................................................................................................... 123 

Tabel 4.32 Perhitungan Durasi Teoretis Aktivitas Metode Steel Sheet Pile ........ 124 

Tabel 4.33 Penetapan Durasi Rencana Paket Kerja Metode Steel Sheet Pile ...... 125 

Tabel 4.34 Jaringan Kerja, Tenggang Waktu, dan Aktivitas Penentu Durasi 

Metode Steel Sheet Pile .................................................................... 127 

Tabel 4.35 Perbandingan Durasi Paket Kerja Kedua Metode ............................. 128 

Tabel 4.36 Perbandingan Langsung Kedua Metode (Analisis Dominansi) ......... 130 

Tabel 4.37 Rekapitulasi Indikator Efisiensi Metode ............................................ 132 

Tabel 4.38 Kontribusi Komponen Biaya Metode Concrete Caisson ................... 134 

Tabel 4.39 Kontribusi Komponen Biaya Metode Steel Sheet Pile ...................... 135 

Tabel 4.40 Konfrontasi Teori Bab II dengan Temuan Empiris Penelitian .......... 141 

Tabel 4.41 Perbandingan Temuan dengan Penelitian Terdahulu......................... 142 

lib.mercubuana.ac.id



xv  

Tabel 4.42 Korelasi Biaya–Waktu dan Dampaknya terhadap Kinerja Proyek .... 143 

Tabel 4.43 Sintesis Jawaban atas Rumusan Masalah........................................... 145 

Tabel 4.44 Profil Pakar ........................................................................................ 146 

Tabel 4.45 Validasi Para Pakar ............................................................................ 147 

 

 

 

 

 

 

  

lib.mercubuana.ac.id



xvi  

DAFTAR GAMBAR 

  

Gambar 1.1 Kurva-S Proyek Pipa PAM JAYA Area Buaran Hilir ......................... 2 

Gambar 1.2 Detail Kurva-S Proyek Pipa PAM JAYA Area Buaran Hilir .............. 3 

Gambar 2.1 Kerangka Pikir Penelitian................................................................... 73 

Gambar 3.1 Lokasi Proyek ..................................................................................... 75 

Gambar 3.2 Diagram Alir Penelitian ..................................................................... 78 

Gambar 4.1 Denah dan Potongan Metode Concrete Caisson (12 × 4 × 8 m) ....... 96 

Gambar 4.2 Denah dan Potongan Metode Steel Sheet Pile (12 × 4 × 8 m) ........... 97 

Gambar 4.3 Diagram Gantt Starting Pit Metode Concrete Caisson .................... 123 

Gambar 4.4 Diagram Gantt Starting Pit Metode Steel Sheet Pile ....................... 128 

Gambar 4.5 Perbandingan Biaya Starting Pit Kedua Metode ............................. 131 

Gambar 4.6 Perbandingan Durasi Starting Pit Kedua Metode ............................ 132 

Gambar 4.7 Tingkat Efisiensi Concrete Caisson terhadap Steel Sheet Pile ........ 133 

 

 

 

 

 

 

 

 

 

 

 

 

lib.mercubuana.ac.id



xvii  

DAFTAR LAMPIRAN 

 

Lampiran 1 Kartu Asistensi 

Lampiran 2 Form Validasi Pakar 

Lampiran 3 Dokumentasi Proyek 

 

 

 

 

 

 

 

 

 

lib.mercubuana.ac.id




