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ABSTRAK 

 

EVALUASI KINERJA JEMBATAN RANGKA PELENGKUNG DENGAN 
RIWAYAT WAKTU (TIME HISTORY ANALYSIS) 

 

Harry Winanda 

2220828310072 

 

Dr. Nursiah Chairunnisa, S.T., M.Eng. 

 

Jembatan Rangka Pelengkung (Tied-Arch) di Kecamatan Pujon, Kabupaten 
Kapuas, Kalimantan Tengah merupakan jembatan baja dengan bentang 115 m. 
Jembatan ini semula direncanakan berdasarkan peraturan pembebanan RSNI T-02-
2005, namun dengan diberlakukannya SNI 1725:2016 sebagai standar pembebanan 
wajib sejak tahun 2017, diperlukan evaluasi kinerja struktur menggunakan 
peraturan terbaru. Penelitian ini bertujuan untuk mengevaluasi level kinerja struktur 
jembatan rangka pelengkung menggunakan metode analisis linier riwayat waktu 
(Linear Time History Analysis). 

Analisis dilakukan menggunakan perangkat lunak MIDAS Civil dengan tujuh 
rekaman akselerogram gempa historis dari database PEER NGA-West2. Seluruh 
rekaman diskalasi terhadap spektrum desain SNI 2833:2016 untuk lokasi 
Kecamatan Pujon. Pembebanan mengacu pada SNI 1725:2016 yang mencakup 
beban mati, beban lajur "D" (lebar lajur 3,0 m), beban truk "T", beban fatik, beban 
angin, dan beban gempa dengan sembilan kombinasi pembebanan. 

Hasil analisis riwayat waktu menunjukkan bahwa nilai base shear statik ekivalen 
diperoleh V = Cs × W = 0,0586 × 1.516,403 = 88,861 kN. Reaksi perletakan aktual 
rata-rata tujuh rekaman gempa sebesar FX = 307,27 kN (longitudinal) dan FY = 
658,46 kN (transversal), dengan rasio FY/W = 0,4342. Drift ratio transversal rata-
rata diperoleh δY = ΔY/H = 61,899/23.000 × 100% = 0,2691%, yang berada di 
bawah batas level Immediate Occupancy (IO) sebesar 0,50% berdasarkan kerangka 
ATC-40. Dengan demikian, Jembatan Rangka Pelengkung Kecamatan Pujon 
dinyatakan berada pada level kinerja Immediate Occupancy. 

 

Kata Kunci: jembatan rangka pelengkung; time history analysis; drift ratio; base 
shear; kinerja seismik; ATC-40; AASHTO-LRFD16; SNI 1725:2016. 
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ABSTRACT 

 

PERFORMANCE EVALUATION OF TIED-ARCH BRIDGE USING 
TIME HISTORY ANALYSIS 

 

Harry Winanda 

2220828310072 

 

Dr. Nursiah Chairunnisa, S.T., M.Eng. 

 

The Tied-Arch Steel Bridge located in Pujon District, Kapuas Regency, Central 
Kalimantan, is a 115-meter span structure constructed using JIS G 3106 SM490YB 
steel (fy = 355 MPa). The bridge was originally designed in accordance with the 
RSNI T-02-2005 loading standard; however, following the mandatory adoption of 
SNI 1725:2016 as the current bridge loading code in 2017, a comprehensive 
structural performance evaluation based on the updated standard became necessary. 
This study aims to evaluate the seismic performance level of the tied-arch bridge 
using the Linear Time History Analysis (LTHA) method. 

The analysis was performed using MIDAS Civil software with seven historical 
accelerograms sourced from the PEER NGA-West2 database. All records were 
scaled to the SNI 2833.2016 design spectrum for the Pujon District site. Loading 
was applied in compliance with SNI 1725:2016, incorporating dead load, lane load 
"D" (lane width 3.0 m), truck load "T", fatigue load, wind load, and seismic load 
with nine load combinations.  

Time history analysis results indicate that the equivalent static base shear is V = Cs 
× W = 0.0586 × 1,516.403 = 88.861 kN. The average actual support reactions from 
seven ground motions are FX = 307.27 kN (longitudinal) and FY = 658.46 kN 
(transversal), corresponding to a ratio FY/W = 0.4342 (classified as High intensity). 
The average transversal drift ratio across all seven records is δY = ΔY/H = 
61.899/23,000 × 100% = 0.2691%, which is well below the Immediate Occupancy 
(IO) limit of 0.50% as defined by the ATC-40 framework. Consequently, the Tied-
Arch Bridge in Pujon District is classified at the Immediate Occupancy 
performance level. 

 

Keywords: tied-arch bridge; time history analysis; drift ratio; base shear; seismic 
performance; ATC-40; AASHTO-LRFD16; SNI 1725:2016. 
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