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ABSTRAK 
 

PERBANDINGAN HASIL ESTIMASI EMBODIED ENERGY 
BERDASARKAN SOFTWARE SIMAPRO VERSI 9.4.0.2 

FACULTY DAN PERHITUNGAN KONVENSIONAL PADA 
STRUKTUR LANTAI JEMBATAN 

(Studi Kasus: Proyek Flyover Ganefo Mranggen) 
 

Oleh 
FAISAL MIRZA     NIM: 18.B1.0027 
NAUFAL RIZKY KURNIAWAN  NIM: 18.B1.0112 

 
 
 

Konsumsi energi global mengalami peningkatan akibat perkembangan teknologi 
serta standar gaya hidup masyarakat yang mengakibatkan peningkatan emisi 
Greenhouse Gases (GHG). Peningkatan sektor konstruksi infrastruktur di Indonesia 
diindikasikan berkontribusi dalam peningkatan konsumsi energi. Perkembangan 
teknologi dalam konstruksi mengakibatkan proporsi embodied energy pada 
konstruksi menjadi lebih besar daripada operasional energi. Penelitian ini bertujuan 
untuk melakukan perbandingan terhadap estimasi embodied energy berdasarkan 
software SimaPro dengan basis data EcoInvent dan perhitungan konvensional 
dengan basis data ICE pada struktur lantai jembatan sehingga dapat menjadi 
rekomendasi dalam pemilihan metode estimasi untuk mengoptimalisasi konsumsi 
embodied energy pada konstruksi. Hasil penelitian memperlihatkan bahwa pada 
tahap produksi berdasarkan software SimaPro didapat besar embodied energy untuk 
material beton, baja tulangan dan aspal yaitu 2.521.000 MJ, 5.491.000 MJ, dan 
1.599.000 MJ serta pada tahap konstruksi untuk pekerjaan pengecoran beton 
sebesar 650.980 MJ, pemasangan tulangan baja sebesar 1.146 MJ, dan pelapisan 
aspal AC-WC sebesar 44.584 MJ. Sedangkan berdasarkan perhitungan 
konvensional pada tahap produksi didapat besar embodied energy pada material 
beton, baja dan aspal yaitu 2.675.343 MJ, 5.353.771 MJ, dan 1.370.897 MJ serta 
pada tahap konstruksi untuk pekerjaan pengecoran beton sebesar 563.194 MJ, 
pemasangan tulangan baja sebesar 992 MJ, dan pelapisan aspal AC-WC sebesar 
38.584 MJ. Hasil perbandingan menunjukan bahwa selisih perbedaan estimasi 
embodied energy pada tahap produksi dan konstruksi menggunakan software 
SimaPro berkisar 1-7% lebih besar daripada menggunakan perhitungan 
konvensional. Secara keseluruhan, nilai satuan embodied energy material 
konstruksi pada basis data EcoInvent dengan rata-rata global production memiliki 
nilai yang lebih besar daripada basis data Inventory of Carbon and Energy. 
 
Kata Kunci: energi, emisi Greenhouse Gases, embodied energy, konstruksi 
infrastruktur. 
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ABSTRACT 
 

Global energy consumption has increased due to technological developments and 
people's lifestyle standards, resulting in increased Greenhouse Gases (GHG) 
emissions. The increase in the infrastructure construction sector in Indonesia is 
indicated to have contributed to the increase in energy consumption. Technological 
developments in construction have resulted in the proportion of embodied energy 
in construction being greater than operational energy. This study aims to compare 
the estimated embodied energy based on SimaPro software with the EcoInvent 
database and conventional calculations with the ICE database on bridge floor 
structures so that it can be a recommendation in selecting an estimation method to 
optimize embodied energy consumption in construction. The results showed that at 
the production stage based on the SimaPro software, a large amount of embodied 
energy was obtained for concrete, reinforcing steel, and asphalt materials, namely 
2,521,000 MJ, 5,491,000 MJ, and 1,599,000 MJ, and at the construction stage for 
concrete casting work, it was 650,980 MJ. installation of steel reinforcement of 
1,146 MJ, and coating of asphalt AC-WC of 44,584 MJ. Whereas based on 
conventional calculations at the production stage, the amount of embodied energy 
obtained in concrete, steel, and asphalt materials is 2,675,343 MJ, 5,353,771 MJ, 
and 1,370,897 MJ and at the construction stage for concrete casting work is 563,194 
MJ, the installation of steel reinforcement is 992 MJ, and asphalt coating AC-WC 
of 38,584 MJ. The results of the comparison show that the difference between the 
estimated embodied energy at the production and construction stages using 
SimaPro software is around 1-7% greater than using conventional calculations. 
Overall, the unit value of embodied energy construction materials in the EcoInvent 
database with a global average production has a greater value than the Inventory of 
Carbon and Energy database. 
 
Keywords: energy, GreenHouse Gases emissions, embodied energy, infrastructure 
construction. 
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