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LEMBAR MOTO 

 

 

“Engineers like to solve problems. If there are no problems handily available, 

they will create their own problems.” - Scoot Adams 
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ABSTRAK 
 

 

Penelitian ini bertujuan untuk menganalisis deformasi struktur Jembatan 

Kelay VII di Kampung Inaran, Kabupaten Berau, dengan memanfaatkan metode 

orthofoto berbasis UAV. Data dikumpulkan melalui sembilan periode pengamatan 

menggunakan drone DJI Mavic 3 Enterprise dan diolah dengan teknik fotogrametri 

untuk menghasilkan orthofoto berketelitian tinggi. Koordinat titik pantau dianalisis 

menggunakan metode kuadrat terkecil dan uji signifikansi berbasis RMS error titik 

kontrol tanah sebesar 0,0216 m untuk menentukan besarnya laju pergeseran serta 

signifikansinya. Hasil penelitian menunjukkan bahwa sebagian besar titik pantau 

mengalami pergeseran kecil pada komponen easting, northing, dan elevasi, namun 

hanya beberapa titik yang melebihi ambang batas sehingga dikategorikan 

signifikan. Pola deformasi horizontal cenderung ke arah timur dan utara, sedangkan 

pergerakan vertikal menunjukkan kecenderungan naik dan turun secara bervariasi. 

Temuan ini menegaskan bahwa meskipun terjadi indikasi deformasi lokal, secara 

keseluruhan struktur jembatan masih berada dalam kondisi stabil. UAV dengan 

metode Orthofoto dinilai efektif untuk pemantauan deformasi secara berkala, 

meskipun akurasi hasil masih dipengaruhi oleh kualitas titik kontrol, kondisi cuaca, 

dan variasi RMS error. Peningkatan akurasi dapat dicapai dengan menambahkan 

modul RTK dan validasi deformasi lebih lanjut. 

 

  

Kata kunci: Deformasi, Jembatan Kelay VII, Orthofoto, RMS error, UAV 
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ABSTRACT 
 

 

This study aims to analyze the structural deformation of the Kelay VII 

Bridge in Kampung Inaran, Berau Regency, using UAV-based orthophoto methods. 

Data were collected over nine observation periods using a DJI Mavic 3 Enterprise 

drone and processed through photogrammetric techniques to produce high-

accuracy orthophotos. Observation point coordinates were analyzed using the 

Least Squares Method and tested for significance against a ground control point 

RMS error threshold of 0.0216 m to determine displacement rates and their 

statistical significance. The results indicate that most observation points 

experienced minor displacements in the easting, northing, and elevation 

components, with only a few points exceeding the threshold and thus classified as 

significant. Horizontal deformation trends were directed predominantly toward the 

east and north, while vertical movements showed varying patterns of uplift and 

subsidence. These findings suggest that although local deformations were detected, 

the overall bridge structure remains stable. UAV-based orthophoto methods are 

considered effective for periodic deformation monitoring, although accuracy is 

influenced by ground control quality, weather conditions, and RMS error 

variations. Accuracy improvements can be achieved by integrating RTK modules 

and applying more robust deformation validation methods. 
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