
xi 

 

DAFTAR ISI 

HALAMAN JUDUL .................................................................................................... i 
HALAMAN PENGESAHAN PEMBIMBING ........................................................... v 
HALAMAN PENGESAHAN PENGUJI ................................................................... vi 
PERNYATAAN BEBAS PLAGIASI ....................................................................... vii 
HALAMAN PERSEMBAHAN ............................................................................... viii 
KATA PENGANTAR ................................................................................................ ix 
DAFTAR ISI ............................................................................................................... xi 
DAFTAR GAMBAR ................................................................................................ xiii 
DAFTAR TABEL ...................................................................................................... xv 
DAFTAR LAMPIRAN ............................................................................................. xvi 
DAFTAR ISTILAH ................................................................................................. xvii 
INTISARI ............................................................................................................... xviii 
ABSTRACT ................................................................................................................ xix 
BAB I PENDAHULUAN ............................................................................................ 1 

I.1 Latar Belakang ................................................................................................. 1 
I.2 Rumusan Masalah ............................................................................................ 5 
I.3 Tujuan Penelitian ............................................................................................. 5 
I.4 Pertanyaan Penelitian ....................................................................................... 6 
I.5 Manfaat Penelitian ........................................................................................... 6 
I.6 Cakupan Penelitian .......................................................................................... 6 
I.7 Tinjauan Pustaka .............................................................................................. 8 

BAB II LANDASAN TEORI .................................................................................... 12 
II.1 Shop drawing ................................................................................................. 12 
II.2 As-Built Model ............................................................................................... 13 
II.3 Foto Jarak Dekat (Close Range Photogrametry) ........................................... 15 
II.4 Metode SfM - MVS ....................................................................................... 18 
II.5 Point Clouds ................................................................................................... 20 
II.6 Building Information Modelling (BIM) ......................................................... 21 

II.6.1 Dimensi dan Maturity Level BIM ........................................................... 23 
II.6.2 Level of Development (LOD) BIM ......................................................... 26 

II.7 Metode Pemodelan BIM ................................................................................ 29 
II.7.1 Pemodelan Shop Drawing menjadi BIM Design .................................... 29 
II.7.2 Pemodelan Point Cloud menjadi BIM As-Built (Scan to BIM) .............. 31 

II.8 Semantic Information ..................................................................................... 34 
II.9 Validasi Ukuran ............................................................................................. 35 

II.9.1 Validasi hasil pembuatan BIM ................................................................ 35 
II.9.2 Penentuan Level of Accuracy (LOA) hasil BIM As-Built ....................... 36 

BAB III METODE PENELITIAN ............................................................................ 38 
III.1 Lokasi Penelitian ............................................................................................ 38 
III.2 Peralatan dan Bahan Penelitian ...................................................................... 39 

III.2.1 Peralatan Penelitian ................................................................................. 39 
III.2.2 Bahan Penelitian ..................................................................................... 39 

III.3 Tahap Penelitian ............................................................................................. 40 
III.3.1 Pembuatan BIM Design .......................................................................... 42 
III.3.2 Pembuatan BIM As-Built ........................................................................ 71 
III.3.3 Evaluasi Akurasi Hasil BIM As-Built ..................................................... 78 

Evaluasi Konstruksi secara Geometrik dan Semantik Menggunakan BIM Design dari Gambar
Konstruksi dan
BIM As-Built dari Survey Fotogrametri  (Studi kasus: Pembangunan Overpass Jalan Tol Kayu
Agung-Palembang-Betung (KAPB))
Dasita Meygan Pratiwi, Ir. Ruli Andara, S.T., M.Eng., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



xii 

 

BAB IV HASIL DAN PEMBAHASAN ................................................................... 80 
IV.1 Hasil Pengolahan Data Fotogrametri ............................................................. 80 

IV.1.1 Alignment Photo ...................................................................................... 80 
IV.1.2 Georeferenced Photo .............................................................................. 83 
IV.1.3 Build Dense Cloud .................................................................................. 84 

IV.2 Hasil Filtering Noise dan Outlier................................................................... 87 
IV.3 Hasil Pemodelan BIM Design dan BIM As-Built........................................... 88 
IV.4 Analisis Hasil BIM As-Built terhadap Data Lapangan ................................ 102 

IV.4.1 Evaluasi Akurasi Hasil BIM As-Built ................................................... 102 
IV.4.2 Penyajian Kelengkapan Informasi pada BIM As-Built ......................... 103 

IV.5 Evaluasi Hasil BIM Design dan BIM As-Built ............................................ 108 
IV.5.1 Evaluasi Geometri Pada BIM Design dan BIM As-Built ...................... 109 
IV.5.2 Evaluasi Semantik Pada BIM Design dan BIM As-Built...................... 114 
IV.5.3 Tingkat Ketelitian Hasil BIM Design dan BIM As-Built ...................... 118 

BAB V KESIMPULAN DAN SARAN .................................................................. 122 
V.1 Kesimpulan .................................................................................................. 122 
V.2 Saran............................................................................................................. 123 

DAFTAR PUSTAKA .............................................................................................. 124 
LAMPIRAN ............................................................................................................. 129 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluasi Konstruksi secara Geometrik dan Semantik Menggunakan BIM Design dari Gambar
Konstruksi dan
BIM As-Built dari Survey Fotogrametri  (Studi kasus: Pembangunan Overpass Jalan Tol Kayu
Agung-Palembang-Betung (KAPB))
Dasita Meygan Pratiwi, Ir. Ruli Andara, S.T., M.Eng., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


