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INVESTIGASI FORENSIC ENGINEERING GETARAN BALOK
GANTUNG PADA GEDUNG KONSER MUSEUM MUSIK DUNIA DI
KOTA BATU

Surjo Widodo, 13123004
Universitas Narotama Surabaya
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ABSTRAK

Penelitian ini bertujuan untuk menginvestigasi fenomena getaran pada
balok gantung di Gedung Konser Museum Musik Dunia, Kota Batu, menggunakan
pendekatan forensic engineering. Objek penelitian adalah balok gantung yang
merupakan elemen struktural utama, dirancang untuk estetika dan fleksibilitas
ruang. Metode penelitian melibatkan inspeksi visual, pengukuran parameter
getaran, dan analisis data teknis menggunakan standar desain struktural. Hasil
penelitian menunjukkan bahwa getaran yang terdeteksi memiliki intensitas rata-rata
8 Hz dengan percepatan 2,2% g, melampaui batas kenyamanan standar sebesar 4
Hz dan 1,5% g. Penyebab utama meliputi fluktuasi beban akibat aktivitas konser,
resonansi struktural, serta desain balok yang cenderung fleksibel. Analisis
mendalam juga mengungkap risiko kelelahan material, penurunan stabilitas
struktural, dan potensi kerusakan interior gedung. Rekomendasi yang diajukan
mencakup penguatan struktur dengan bahan peredam getaran, pembatasan
kapasitas gedung selama acara, serta pemantauan rutin untuk mendeteksi perubahan
pada parameter getaran. Selain itu, perbaikan struktur dengan menambah elemen
penguat terbukti mampu mengurangi intensitas getaran secara signifikan. Penelitian
ini memberikan kontribusi praktis untuk pemeliharaan gedung bersejarah dan
publik lainnya, sekaligus memperluas penerapan forensic engineering dalam
analisis struktural. Kesimpulannya, implementasi langkah-langkah mitigasi yang
tepat dapat menjaga integritas struktur dan kenyamanan pengunjung, memastikan
fungsi gedung konser tetap optimal sebagai pusat kebudayaan yang signifikan.

Kata Kunci: Forensic Engineering, Balok Gantung, Getaran, Stabilitas Struktural
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FORENSIC ENGINEERING INVESTIGATION OF HANGING BEAM
VIBRATION AT THE WORLD MUSIC MUSEUM CONCERT HALL IN
BATU CITY

Surjo Widodo, 13123004
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Email : ir.suryowidodo@gmail.com

ABSTRACT

This study aims to investigate the vibration phenomenon in suspended
beams at the World Music Museum Concert Hall, Batu City, using a forensic
engineering approach. The object of the study is the suspended beam, which serves
as a primary structural element designed for aesthetics and spatial flexibility. The
research methods include visual inspection, vibration parameter measurements,
and technical data analysis based on structural design standards. The results show
that the detected vibrations have an average intensity of 8 Hz with an acceleration
of 2.2% g, exceeding the standard comfort limits of 4 Hz and 1.5% g. The primary
causes include load fluctuations due to concert activities, structural resonance, and
the inherently flexible design of the beam. Further analysis revealed risks of
material fatigue, reduced structural stability, and potential damage to the
building’s interior. Recommendations include structural reinforcement with
vibration-damping materials, limiting building capacity during events, and routine
monitoring to detect changes in vibration parameters. Additionally, structural
improvements through the addition of reinforcement elements have been proven to
significantly reduce vibration intensity. This research provides practical
contributions to the maintenance of historic and public buildings, while also
expanding the application of forensic engineering in structural analysis. In
conclusion, the implementation of appropriate mitigation measures can preserve
structural integrity and visitor comfort, ensuring the concert hall continues to
function optimally as a significant cultural center.

Keywords: Forensic Engineering, Suspended Beam, Vibration, Structural
Stability
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