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ABSTRAK 

 

Agung Hariyadi 202010215157. Optimasi Biaya Transshipment Pada Distribusi 

PT. Trans Surya Fortunindo 

Permasalahan yang dihadapi PT. Trans Surya Fortunindo yaitu tingginya biaya 

transshipment sehingga menimbulkan kerugian di perusahaan dan belum menemukan 

solusi yang optimal dalam pendistribusian Shoppe Xpress. Tujuan penelitian ini 

mencari solusi yang optimal dalam menangani masalah transportasi untuk mengurangi 

biaya transhipment dan mengetahui nilai efisiensi biaya transhipment. Metode yang 

digunakan dlam penelitian ini yaitu Vogel’s Approximation Method dengan 

perhitungan selilisih biaya, Vogel’s Approximation Method (VAM) dengan Excel 

Solver dan Software LINGO. Hasil penelitiannya yaitu didapatkan solusi optimal 

masalah pengiriman Shopee Xpress yaitu alokasi dengan Fuso ke Medan Satria HUB, 

Cengkareng DC, Pondok Aren HUB, Cikarang HUB dan Jatiasih HUB sebesar 

2810,2953,2878,2989 dan 1400 armada. Dengan CDD Long ke Depok DC, Kapuk DC, 

Jatiasih HUB, Tambun HUB dan Teluk Naga HUB sebesar 2977,2872,1552,2920 dan 

2610 armada. Biaya transhipment yang dikeluarkan PT. Surya Trans Fortunindo 

bekurang dari Rp27.588.585.778 menjadi Rp26.860.724.000,00. Nilai efisiensi biaya 

transhipment setelah dilakukan optimasi dalam masalah transportasi dengan Vogel’s 

Approximation Method dengan perhitungan selilisih biaya, yaitu sebesar 2,6%. 

Kata Kunci : Transhipment, Vogel’s Approximation Method, Excel Solver, LINGO 
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ABSTRACT 

 

Agung Hariyadi 202010215157. Optimation Transshipment Costs in the 

Distribution of PT. Trans Surya Fortunindo. 

Problems faced by PT. Trans Surya Fortunindo, namely high transshipment 

costs, causing losses to the company and not yet finding an optimal solution in the 

distribution of Shoppe Xpress. The aim of this research is to find optimal solutions in 

dealing with transportation problems to reduce transshipment costs and determine the 

value of transshipment cost efficiency. The methods used in this research are Vogel's 

Approximation Method with cost difference calculations, Vogel's Approximation 

Method (VAM) with Excel Solver and LINGO Software. The results of the research 

were that the optimal solution to the Shopee With Long CDD to Depok DC, Kapuk DC, 

Jatiasih HUB, Tambun HUB and Teluk Naga HUB amounting to 2977,2872,1552,2920 

and 2610 fleets. Transshipment costs incurred by PT. Surya Trans Fortunindo reduced 

from IDR 27,588,585,778 to IDR 26,860,724,000.00. The value of transshipment cost 

efficiency after optimization in transportation problems using the Vogel's 

Approximation Method with cost difference calculations, is 2.6%. 

Keywords: Transshipment, Vogel's Approximation Method, Excel Solver, LINGO 

 

 

 

 

 

 

 

 

 

 

 

 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

ix 
 

DAFTAR ISI 
Halaman 

LEMBAR PERSETUJUAN PEMBIMBING ............................................................ i 

LEMBAR PENGESAHAN ........................................................................................ ii 

LEMBAR PERNYATAAN ....................................................................................... iii 

ABSTRAK .................................................................................................................. iv 

ABSTRACT ................................................................................................................. v 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA .................. vi 

ILMIAH UNTUK KEPENTINGAN AKADEMIS ................................................. vi 

KATA PENGANTAR ............................................................................................... vii 

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

DAFTAR TABEL ........................................................................................................ i 

DAFTAR GAMBAR .................................................................................................. iii 

DAFTAR LAMPIRAN .............................................................................................. iv 

DAFTAR SINGKATAN ............................................................................................. v 

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

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

1.2. Identifikasi Masalah............................................................................................. 7 

1.3. Rumusan Masalah ................................................................................................ 8 

1.4. Batasan Masalah .................................................................................................. 8 

1.5. Tujuan Penelitian ................................................................................................. 8 

1.6 Manfaat Penelitian ............................................................................................... 9 

1.7 Tempat dan Waktu Penelitian .............................................................................. 9 

1.8 Metode Penelitian ................................................................................................ 9 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

x 
 

1.9 Sistematika Penulisan ........................................................................................ 10 

BAB II LANDASAN TEORI ................................................................................... 12 

2.1 Transportasi Logistik ......................................................................................... 12 

2.2 E-Commerce ...................................................................................................... 13 

2.3 Shopee Xpress .................................................................................................... 14 

2.4 Transshipment ................................................................................................... 15 

2.5 Distribusi ........................................................................................................... 16 

2.6 Vogel Approxmation Method (VAM) ................................................................ 17 

2.7 Software Lingo ................................................................................................... 19 

2.8 Excel Solver ....................................................................................................... 22 

2.9 Penelitian Terdahulu .......................................................................................... 23 

BAB III METODOLOGI PENELITIAN ............................................................... 30 

3.1 Jenis Penelitian .................................................................................................. 30 

3.2 Teknik Pengumpulan Data ................................................................................ 30 

3.3 Teknik Pengolahan Data .................................................................................... 31 

3.3.1  Vogel’s Approxiamtion Method (VAM) ................................................... 31 

3.3.2  Software LINGO ....................................................................................... 32 

3.3.3  Metode Vogel’s Approximation Method (VAM) dengan Excel Solver .... 33 

3.4 Kerangka Berfikir .............................................................................................. 33 

3.5 Flowchart Kerangka Penelitian ......................................................................... 35 

BAB IV ANALISIS DATA DAN PEMBAHASAN ................................................ 36 

4.1 Gambaran Umum Pengiriman Shopee Xpress dari Gudang Asal Cakung    DC ke 

Gudang Tujuan di Wilayah Jabodetabek ........................................................... 36 

4.1.1  Jenis Armada Pengiriman Shopee Xpress ................................................ 36 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

xi 
 

4.1.2  Daerah Tujuan Pengiriman Shopee Xpress .............................................. 37 

4.2  Kapasitas Pengiriman (Supply) dan Kapasitas Permintaan (Demand) Shoppe 

Xpress ................................................................................................................ 38 

4.3     Biaya Transportasi Pengiriman...................................................................... 40 

4.4 Analisis Model Transportasi Pengiriman Shoppe Xpress Wilayah Jabodetabek

 ........................................................................................................................... 43 

4.4.1 Bentuk Analisis .......................................................................................... 43 

4.5    Analisis Menggunakan Metode Vogel’s Approximation Method (VAM) ......... 43 

4.5.1 Efisiensi Biaya Transportasi (Transshipment) Menggunakan Metode 

Vogel’s Approximation Method (VAM) .................................................... 48 

4.6 Analisis Menggunakan Metode Vogel’s Approximation Method (VAM) dengan 

Excel Solver ....................................................................................................... 49 

4.6.1 Efisiensi Biaya Transportasi (Transshipment) Menggunakan Metode 

Vogel’s Approximation Method (VAM) dengan Excel solver ................... 51 

4.7 Model Matematis Permasalahan Linear Progamming Pengiriman Shopee Xpress

 ........................................................................................................................... 51 

4.8 Penggunaan Software LINGO untuk Mengoptimalkan Biaya Transportasi 

(Transshipment) Pengiriman Shopee Xpress di Wilayah Jabodetabek.............. 53 

4.8.1 Efisiensi Biaya Transportasi (Transshipment) Menggunakan Software 

LINGO ....................................................................................................... 54 

4.9 Analisa Sensitivitas Terhadap Fungsi Tujuan ................................................... 54 

4.10 Hasil dan Pembahasan Biaya Transportasi (Transshipment) ............................ 57 

BAB V PENUTUP ..................................................................................................... 59 

5.1. Kesimpulan ........................................................................................................ 59 

5.2.   Saran ................................................................................................................... 59 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

xii 
 

DAFTAR PUSTAKA ................................................................................................ 60 

LAMPIRAN 

 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



i 

 

DAFTAR TABEL 

 

Tabel 1. 1 Rincian Biaya Perjalanan Cakung DC 2023 ................................................ 3 

Tabel 1. 2 Data Pengiriman PT. Trans Surya Fortunindo 2023 .................................... 3 

Tabel 1. 3 total biaya transhipment dari bulan Januari 2023 sampai Desember 2023 .. 5 

Tabel 1. 4 Kapasitas Pengiriman (Supply) dan Permintaan Pengiriman (Demand) 

Pengiriman Shopee Xpress PT. Trans Surya Fortunindo .............................................. 6 

Tabel 2. 1 Penelitian Terdahulu .................................................................................. 23 

Tabel 4. 1 Spesifikasi Armada PT. Trans Surya Fortunindo ...................................... 36 

Tabel 4. 2 Kapasitas Pengiriman (Supply) dan Permintaan Pengiriman (Demand) 

Pengiriman Shopee Xpress PT. Trans Surya Fortunindo............................................ 39 

Tabel 4. 3 Rincian Biaya Perjalanan Cakung DC 2023 .............................................. 40 

Tabel 4. 4 Total Biaya Transshipment Bulan Januari 2023 sampai Desember 2023 . 41 

Tabel 4. 5 Biaya Transportasi Pengiriman Shoppe Xpress Wilayah Jabodetabek (Satuan 

Biaya dalam Juta) ........................................................................................................ 42 

Tabel 4. 6 Matrik Biaya Pengiriman Shopee Express Wilayah Jabodetabek ............. 43 

Tabel 4. 7 Perhitungan Selisih Biaya Terkecil ............................................................ 44 

Tabel 4. 8 Literasi Selisih Biaya Terkecil ................................................................... 45 

Tabel 4. 9 Literasi 1 .................................................................................................... 45 

Tabel 4. 10 Literasi 2 .................................................................................................. 45 

Tabel 4. 11 Litersi 3 .................................................................................................... 46 

Tabel 4. 12 Literasi 4 .................................................................................................. 46 

Tabel 4. 13 Literasi 5 .................................................................................................. 47 

Tabel 4. 14 Literasi 6 .................................................................................................. 47 

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

ii 
 

Tabel 4. 15 Langkah Awal Excel Solver ..................................................................... 49 

Tabel 4. 16 Hasil Simulasi Perhitungan Simplex Transportation ............................... 50 

Tabel 4. 17 Matrik Biaya Pengiriman Shopee Express Wilayah Jabodetabek ........... 51 

Tabel 4. 18 Analisa Sensitivitas Variabel Keputusan ................................................. 55 

Tabel 4. 19 Analisa Sesitivitas Fungsi Kendala .......................................................... 56 

Tabel 4. 20 Solusi Optimal Masalah Pengiriman Shopee Xpress ke 9 Gudang Tujuan

 ..................................................................................................................................... 58 

Tabel 4. 21 Biaya Transhipment dan Nilai Efisiensi .................................................. 58 

 

  

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

iii 
 

DAFTAR GAMBAR 

 

Gambar 3. 1 Kerangka Berpikir .................................................................................. 34 

Gambar 3. 2 Flowchart Penelitian .............................................................................. 35 

Gambar 4. 1 Jaringan Rute Transhipment .................................................................. 38 

Gambar 4. 2 Kapasitas Pengiriman (Supply) dan Permintaan Pengiriman (Demand) 

Pengiriman Shopee Xpress PT. Trans Surya Fortunindo ............................................ 40 

 

  

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

iv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1  Answer Report Excel Solver 

Lampiran 2  Sensitivity Report 

Lampiran 3  Limits Report 

Lampiran 4  Output Excel Solver 

Lampiran 5   Output Lingo 

Lampiran 6   Dokumentasi PT. Trans Surya Fortunindo 

Lampiran 7   Plagiasi  

Lampiran 8  

Lampiran 9 

Daftar Riwayat Hidup 

Kartu Bimbingan  

 

  

  

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024



 

v 
 

DAFTAR SINGKATAN 
 

Lambang/Singkatan Arti dan Keterangan 

VAM Vogel Approxmation Method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Optimasi Biaya.., Agung Hariyadi, Fakultas Teknik, 2024


	01-202010215157-Cover.pdf (p.1)
	02-202010215157-Lembar Persetujuan Pembimbing.pdf (p.2)
	03-202010215157-Lembar Pengesahan.pdf (p.3)
	04-202010215157-Lembar Pernyataan.pdf (p.4)
	05-202010215157-Abstrak.pdf (p.5)
	06-202010215157-Abstract.pdf (p.6)
	07-202010215157-Lembar Pernyataan Persetujuan Publikasi Karya Ilmiah untuk Kepentingan Akademis.pdf (p.7)
	08-202010215157-Kata Pengantar.pdf (p.8-9)
	09-202010215157-Daftar Isi.pdf (p.10-13)
	10-202010215157-Daftar Tabel.pdf (p.14-15)
	11-202010215157-Daftar Gambar.pdf (p.16)
	12-202010215157-Daftar Lampiran.pdf (p.17)
	13-202010215157-Daftar Singkatan.pdf (p.18)



