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RINGKASAN

ANALISIS WASTE MATERIAL TULANGAN BANGUNAN STRUKTUR
BAWAH MENGGUNAKAN BAR BENDING SCHEDULE (STUDI KASUS:
RTH BUNDARAN BESAR KOTA PALANGKA RAYA), Anaknda Fauzan Syahrani
Duna, 2026, Jurusan/Program Studi Teknik Sipil, Fakultas Teknik Universitas
Palangka Raya.

Baja tulangan termasuk material bernilai ekonomis tinggi yang mencakup sekitar 20—
30% biaya pengadaan material dan menjadi salah satu sumber waste terbesar pada
pekerjaan konstruksi. Pada objek penelitian, pekerjaan beton bertulang memiliki bobot
45,99% dari total nilai proyek, sedangkan struktur bawah yang meliputi pile cap,
dinding basemen, dan pelat basemen mencapai 13,27% dari total nilai proyek.
Penelitian ini bertujuan untuk menghitung kebutuhan consumable material dan non
consumable material tulangan berdasarkan Bar Bending Schedule (BBS), menganalisis
potensi penghematan biaya akibat optimasi waste material, serta mengevaluasi
efektivitas metode Building Information Modeling (BIM) dalam mengurangi waste
dibandingkan metode konvensional.

Penelitian ini menggunakan metode penelitian studi kasus pada proyek Pembangunan
RTH Ex KONI Kota Palangka Raya dan penelitian ini dilaksanakan pada bulan agustus
2025 sampai dengan April 2026. Data yang digunakan berupa data sekunder yang
terdiri atas DED dan RAB. Teknik analisis dilakukan menggunakan metode BIM
dengan bantuan Autodesk Revit 2025 untuk pemodelan 3D dan penyusunan BBS, serta
Cutting Optimization Pro untuk optimasi pola pemotongan tulangan dan analisis waste
material. Hasil optimasi kemudian dikonversikan ke nilai ekonomis berdasarkan
Analisis Harga Satuan Pekerjaan (AHSP) Tahun 2025 dan dibandingkan dengan
metode konvensional.

Hasil penelitian menunjukkan bahwa consumable material tulangan terdiri dari baja
D16 sepanjang 77.240,469 m dengan berat 121.885,46 kg dan D22 sepanjang
59.222,795 m dengan berat 176.780,05 kg, sehingga total berat tulangan terpasang
sebesar 302.030,50 kg. Non consumable material/waste yang dihasilkan sebesar
4.625,00 kg untuk D16 dan 9.720,69 kg untuk D22 dengan total waste 21.443,92 kg.
Optimasi menggunakan metode BIM menghasilkan biaya waste sebesar
Rp54.379.460,62, sedangkan metode konvensional mencapai Rp363.645.678,84,
sehingga diperoleh penghematan sebesar Rp307.764.938,42 atau sekitar 85,05%
dibanding metode konvensional. Hasil tersebut menunjukkan bahwa penerapan BIM
lebih efektif dan efisien dalam mengurangi waste material tulangan serta menekan
biaya proyek dibandingkan metode konvensional.

Kata Kunci : optimasi, struktur bawah, BBS, BIM



SUMMARY

ANALYSIS OF WASTE MATERIAL FROM REINFORCEMENT OF
SUBSTRUCTURE BUILDINGS USING BAR BENDING SCHEDULE (CASE
STUDY: RTH BUNDARAN BESAR, PALANGKA RAYA CITY), Anaknda Fauzan
Syahrani Duna, 2026, Department/Study Program of Civil Engineering, Faculty of
Engineering, University of Palangka Raya.

Reinforcement steel is considered a high economic value material, accounting for
approximately 20-30% of material procurement costs and becoming one of the largest
sources of waste in construction work. In the research object, reinforced concrete work
accounts for 45.99% of the total project value, while the substructure, which includes
pile caps, basement walls, and basement slabs, reaches 13.27% of the total project
value. This study aims to calculate the needs for consumable and non-consumable
reinforcement materials based on the Bar Bending Schedule (BBS), analyze the
potential cost savings from material waste optimization, and evaluate the effectiveness
of the Building Information Modeling (BIM) method in reducing waste compared to
conventional methods.

This research uses a case study research method on the RTH Ex-KONI City of Palangka
Raya Development project, and this study was conducted from August 2025 to April
2026. The data used consisted of secondary data, including DED and RAB. The
analysis technique was carried out using the BIM method with the help of Autodesk
Revit 2025 for 3D modeling and BBS preparation, as well as Cutting Optimization Pro
for reinforcement cutting pattern optimization and waste material analysis. The
optimization results were then converted into economic values based on the 2025 Work
Unit Price Analysis (AHSP) and compared with conventional methods.

The research results indicate that the consumable material of reinforcement consists of
D16 steel with a length of 77,240.469 m and a weight of 121,885.46 kg, and D22 steel
with a length of 59,222.795 m and a weight of 176,780.05 kg, resulting in a total
installed reinforcement weight of 298,665.50 kg. Non-consumable material/waste
produced amounted to 11,723.23 kg for D16 and 9,720.69 kg for D22, with a total
waste of 21,443.92 kg. Optimization using the BIM method resulted in waste costs of
Rp55,880,740.42, whereas the conventional method reached Rp373,704,297.08,
resulting in savings of Rp317,823,556.66 or approximately 85.05% compared to the
conventional method. These results demonstrate that the application of BIM is more
effective and efficient in reducing reinforcement material waste and controlling project
costs compared to the conventional method.

Keyword: optimization, substructure, BBS, BIM
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