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ABSTRACT

Cost efficiency, time management, and work coordination are important aspects in
construction project planning to minimize potential errors and resource waste.
SMPN 15 South Jakarta Building is a structure whose previous planning had not
implemented Building Information Modeling (BIM) up to the 5-dimensional (5D)
stage, resulting in less optimal integration between design, time, and cost, as well
as the potential for inefficiencies during project execution. Therefore, this study
aims to redesign and optimize the structure through the implementation of BIM 5D
integrated with national standards in order to produce a more effective and efficient
design without compromising structural safety aspects. The methods used include
structural analysis using ETABS, three-dimensional modeling and quantity take-off
using Autodesk Revit, project scheduling integration using Microsoft Project, and
4D simulation through Navisworks. The design refers to SNI 1720:2020, SNI
1727:2020, SNI 1726:2019, SNI 2847:2019, and SNI 8460:2017. The redesign
includes changes in dimensions and reinforcement of pile caps, bored piles,
columns, beams, slabs, and tie beams. The results indicate that all structural
elements satisfy the requirements for strength, stability, and ductility. The estimated
project cost amounted to IDR 12,104,107,759.81, which is 35.69% more efficient
than the existing cost of IDR 18,821,368,990.00, with a project duration of 16
weeks. The implementation of BIM 5D improved cost efficiency, design
optimization, and project integration.

Keywords: Building Information Modeling (BIM), structural optimization,
structural redesign, construction cost efficiency, 4D/5D integration
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ABSTRAK

Efisiensi biaya, waktu, dan koordinasi pekerjaan menjadi salah satu aspek penting
dalam perencanaan proyek konstruksi guna meminimalkan potensi kesalahan dan
pemborosan sumber daya. Gedung SMPN 15 Jakarta Selatan merupakan bangunan
yang pada perencanaan sebelumnya belum menerapkan Building Information
Modeling (BIM) hingga tahap 5 dimensi (5D), sehingga integrasi antara desain,
waktu, dan biaya belum optimal serta berpotensi menimbulkan ketidakefisienan
dalam pelaksanaan proyek. Oleh karena itu, penelitian ini bertujuan untuk
melakukan perencanaan ulang dan optimasi struktur melalui penerapan BIM 5D
yang terintegrasi dengan standar nasional guna menghasilkan desain yang lebih
efektif dan efisien tanpa mengurangi aspek keamanan struktur. Metode yang
digunakan meliputi analisis struktur menggunakan ETABS, pemodelan tiga
dimensi dan quantity take-off dengan Autodesk Revit, integrasi penjadwalan proyek
menggunakan Microsoft Project, serta simulasi 4D melalui Navisworks.
Perencanaan mengacu pada SNI 1720:2020, SNI 1727:2020, SNI 1726:2019, SNI
2847:2019, dan SNI 8460:2017. Redesain mencakup perubahan dimensi serta
tulangan pada elemen pile cap, bored pile, kolom, balok, pelat, dan tie beam. Hasil
menunjukkan bahwa seluruh elemen memenuhi persyaratan kekuatan, stabilitas,
dan daktilitas. Nilai RAB sebesar Rp.12,104,107,759.81 lebih efisien 35,69%
dibandingkan eksisting Rp.18,821,368,990.00, dengan durasi proyek 16 minggu.
Penerapan BIM 5D meningkatkan efisiensi biaya, optimasi desain, dan integrasi
proyek.

Kata kunci: Building Information Modeling (BIM), optimasi struktur, redesain
struktur, efisiensi biaya konstruksi, integrasi 4D/5D
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