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ABSTRAK

Perencanaan proyek konstruksi memerlukan ketelitian dalam pemodelan dan perhi-
tungan kuantitas pekerjaan agar hasil perencanaan dapat digunakan sebagai dasar
pengambilan keputusan yang akurat. Pada proyek jembatan, kompleksitas elemen
struktur seperti struktur bawah, rangka baja, pelat lantai, dan baja tulangan berpotensi
menimbulkan benturan antar elemen (clash) apabila pemodelan tidak dilakukan secara
terkoordinasi. Benturan tersebut dapat memengaruhi akurasi model dan menghasilkan
perhitungan kuantitas yang tidak representatif. Penelitian ini bertujuan untuk
menganalisis proses pemodelan 3D berbasis Building Information Modeling (BIM),
membandingkan hasil kuantitas pekerjaan antara model tanpa dan dengan penerapan
clash detection, serta mengetahui pengaruh clash detection terhadap kuantitas peker-
jaan pada proyek jembatan rangka baja di Kabupaten Nganjuk. Metode penelitian yang
digunakan adalah deskriptif kuantitatif dengan pendekatan studi kasus. Data penelitian
berupa shop drawing dari pihak proyek yang digunakan sebagai dasar pemodelan
menggunakan Autodesk Revit. Model dibuat dalam dua kondisi, yaitu model tanpa
clash detection dan model dengan clash detection. Proses deteksi benturan dilakukan
menggunakan Autodesk Navisworks, kemudian benturan diklasifikasikan menjadi rea-
sonable clash dan unreasonable clash. Benturan yang termasuk unreasonable clash
diperbaiki pada model, sedangkan reasonable clash tidak memerlukan perubahan
model karena tidak memengaruhi kuantitas pekerjaan. Hasil penelitian menunjukkan
bahwa volume pekerjaan beton dan rangka baja tidak mengalami perubahan setelah
dilakukan clash detection. Namun, pada pekerjaan baja tulangan terjadi penurunan
kuantitas dari 308.831,78 kg menjadi 227.839,80 kg atau sebesar 26,23%. Berdasarkan
hasil tersebut, penerapan clash detection berpengaruh terhadap akurasi kuantitas
pekerjaan, terutama pada elemen tulangan yang memiliki tingkat kompleksitas tinggi.
Model yang telah melalui proses clash detection menghasilkan kuantitas pekerjaan
yang lebih terkoordinasi dan lebih representatif terhadap kondisi perencanaan.

Kata kunci: BIM, clash detection, kuantitas pekerjaan, Autodesk Revit, jembatan
rangka baja.
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WORK QUANTITIES IN STEEL TRUSS BRIDGE PROJECTS
by:
AKHMAD WILDAN MUKHOLLAD
22035010092

Civil Engineering Study Program
Faculty of Engineering and Science
Universitas Pembangunan Nasional “Veteran” Jawa Timur

ABSTRACT

Construction project planning requires precision in modeling and quantity takeoff so
that the planning results can be used as a basis for accurate decision-making. In bridge
projects, the complexity of structural elements such as substructures, steel frames,
floor slabs, and reinforcing steel has the potential to cause clashes between elements
if modeling is not performed in a coordinated manner. These clashes can affect the
accuracy of the model and result in non-representative quantity calculations. This
study aims to analyze the 3D modeling process based on Building Information Model-
ing (BIM), compare the results of work quantities between models with and without
the application of clash detection, and determine the effect of clash detection on work
quantities in a steel truss bridge project in Nganjuk Regency. The research method
used is quantitative descriptive with a case study approach. The research data consists
of shop drawings from the project team, which were used as the basis for modeling
using Autodesk Revit. Models were created under two conditions: a model without
clash detection and a model with clash detection. The clash detection process was
performed using Autodesk Navisworks, after which clashes were classified as reason-
able clashes and unreasonable clashes. Clashes classified as unreasonable clashes
were corrected in the model, while reasonable clashes did not require model changes
because they did not affect the quantity of work. The research results show that the
volume of concrete and steel frame work did not change after clash detection was per-
formed. However, for steel reinforcement work, there was a decrease in quantity from
308,831.78 kg to 227,839.80 kg, or by 26.23%. Based on these results, the application
of clash detection affects the accuracy of work quantities, particularly for reinforce-
ment elements with high levels of complexity. Models that have undergone the clash
detection process yield work quantities that are better coordinated and more repre-
sentative of the design conditions.

Keywords: BIM, clash detection, work quantities, Autodesk Revit, steel truss bridge.
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