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ABSTRAK

KAJIAN PEMANFAATAN BUILDING INFORMATION MODELING
(BIM) UNTUK MENGURANGI WASTE MATERIAL PADA PEKERJAAN
BETON BERTULANG

ERNI ANISA ANGGRAINI
2220828320064

Dr. Eng. Ir. Irfan Prasetia, S.T., M.T.

Penelitian ini mengkaji pemanfaatan Building Information Modeling untuk
mengurangi waste material tulangan pada pekerjaan beton bertulang Proyek Perencanaan
Gedung Laboratorium Kesehatan Masyarakat Kabupaten Katingan. Kuantitas tulangan
dihitung menggunakan Autodesk Revit melalui fitur Quantity Take-Off, dibandingkan
terhadap hasil perhitungan konvensional berbasis Bar Bending Schedule, kemudian
dioptimasi pemotongannya menggunakan Cutting Optimization Pro. Analisis kuantitas
ditempuh melalui pendekatan selisin pada tingkat diameter dan elemen struktur. Analisis
ini tidak dimaksudkan sebagai pengujian akurasi terhadap kondisi aktual di lapangan
karena data pembanding tersebut tidak tersedia.

Hasil penelitian menunjukkan total kuantitas tulangan berbasis BIM sebesar
80.453,47 kilogram untuk dua puluh kelompok elemen struktur. Lima elemen dengan
bobot tertinggi, yaitu pelat lantai, balok 20/45, kolom 60x60, balok 30/60, dan Pondasi F1,
menyumbang 67,4 persen dari total kebutuhan tulangan. Perbandingan terhadap metode
konvensional mencatat deviasi total sebesar -1,18 persen, setara -957,51 kg dari 81.410,98
kg kuantitas konvensional. Lima dari enam diameter tulangan menunjukkan kuantitas BIM
yang lebih rendah dibandingkan metode konvensional, sedangkan diameter 13 milimeter
merupakan satu-satunya diameter dengan deviasi positif sebesar 2,07 persen. Selisih
kuantitas pada tingkat elemen struktur terpusat pada kolom 60x60 dan Pondasi F1, yang
bersama-sama menyumbang 98,2 persen dari total selisih proyek, sedangkan sembilan
belas elemen struktur lainnya saling mengimbangi.

Optimasi pemotongan menghasilkan efisiensi pemakaian tulangan sebesar 95,218
persen dengan waste material sebesar 4,782 persen, setara 10.005,629 meter dari total
panjang batang stok yang disediakan. Seluruh sisa potongan berstatus disposed tanpa satu
diameter pun yang menghasilkan sisa yang dapat dipakai ulang. Diameter 10 milimeter
tercatat sebagai penyumbang waste absolut terbesar, yaitu 63,195 persen dari total waste
proyek, diikuti diameter 16 milimeter dan 13 milimeter yang bersama diameter 10
milimeter menyumbang 95,137 persen dari total waste.

Penelitian ini merumuskan rekomendasi praktis pengendalian waste material
tulangan berdasarkan sintesis temuan kuantitas, selisih antarmetode, dan besaran waste
tersebut. Rekomendasi mencakup verifikasi parameter teknis pada elemen berpenampang
besar, evaluasi kebijakan panjang batang stok, dan pertimbangan integrasi Building
Information Modeling dengan perangkat optimasi pemotongan pada tahap perencanaan
proyek dengan karakteristik serupa. Integrasi kedua alat tersebut menghasilkan alur kerja
perhitungan kuantitas dan pengendalian waste yang lebih sistematis dibandingkan
pendekatan konvensional yang terpisah. Temuan ini bersumber dari satu objek penelitian,
sehingga penerapannya pada proyek lain memerlukan penyesuaian terhadap karakteristik
masing-masing proyek.

Kata kunci: Building Information Modeling, waste material, optimasi pemotongan,
kuantitas tulangan, Quantity Take-Off



ABSTRACT

STUDY ON THE UTILIZATION OF BUILDING INFORMATION
MODELING (BIM) TO REDUCE WASTE MATERIAL IN REINFORCED
CONCRETE WORK

ERNI ANISA ANGGRAINI
2220828320064

Dr. Eng. Ir. Irfan Prasetia, S.T., M.T.

This study examines the utilization of Building Information Modeling to reduce
reinforcement waste material in reinforced concrete work on the Public Health Laboratory
Building Planning Project in Katingan Regency. Reinforcement quantities were calculated
using Autodesk Revit through its Quantity Take-Off feature, compared against
conventional calculations based on a Bar Bending Schedule, and subsequently optimized
for cutting using Cutting Optimization Pro. The quantity analysis was conducted through
a difference-based approach at the diameter and structural element levels. This analysis
was not intended as an accuracy test against actual field conditions, as comparative field
data were not available.

The results show a total BIM-based reinforcement quantity of 80,453.47 kilograms
across twenty groups of structural elements. The five elements with the highest weight,
namely the floor slab, the 20/45 beam, the 60x60 column, the 30/60 beam, and the F1
foundation, accounted for 67.4 percent of the total reinforcement requirement. Comparison
with the conventional method recorded an overall deviation of -1.18 percent, equivalent to
-957.51 kilograms out of 81,410.98 kilograms of conventional quantity. Five of the six
reinforcement diameters showed lower BIM-based quantities than the conventional
method, while the 13-millimeter diameter was the only one with a positive deviation of
2.07 percent. The quantity difference at the structural element level was concentrated in
the 60x60 column and the F1 foundation, which together accounted for 98.2 percent of the
total project difference, while the remaining nineteen structural elements offset one
another.

Cutting optimization achieved a reinforcement utilization efficiency of 95.218
percent, with a waste material rate of 4.782 percent, equivalent to 10,005.629 meters out
of the total stock length provided. All cutting offcuts were classified as disposed waste,
with no diameter producing offcuts suitable for reuse. The 10-millimeter diameter
contributed the largest absolute waste volume, accounting for 63.195 percent of total
project waste, followed by the 16-millimeter and 13-millimeter diameters, which together
with the 10-millimeter diameter accounted for 95.137 percent of total waste.

This study formulates practical recommendations for controlling reinforcement
waste material based on a synthesis of the quantity findings, the inter-method differences,
and the waste figures described above. The recommendations include grouping
reinforcement orders for the dominant diameters, verifying technical parameters for large-
section elements, reevaluating stock-length policy, and considering the integration of
Building Information Modeling with cutting optimization tools during the planning stage
of projects with similar characteristics. The integration of these two tools produced a more
systematic quantity calculation and waste control workflow compared with separate
conventional approaches. These findings originate from a single research object, so their
application to other projects requires adjustment to the specific characteristics of each
project.

Keywords: Building Information Modeling, waste material, cutting optimization,
reinforcement quantity, Quantity Take-Off
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