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ABSTRACT 

 

MODELING AND SIMULATION OF VIBRATION IN STEEL PORTAL 

STRUCTURE 3D WITH A COMPARISON OF INVERTED V 

CONCENTRAL BRACED MODEL AND UNBRESSED MODEL, Rendy 

Adam Anggriawan 1821084, Ester Priskasari, Bambang Wedyantadji. 

 

 

Steel portal model 1 unbraced and model 2 inverted V - braced. The dynamic load 

is a sinusoidal load at time (t) for 10 seconds in the form of forced vibration, after 

the dynamic load is turned off, harmonic free vibration is applied. The vibrations 

given with the frequency of 0.5 Hz, 1.033 Hz and 1.7 Hz are proportional to the 

vibration time of the structure T1 = 0.066 seconds/cycle and T2 = 0.442 

seconds/cycle. The static load on the portal model is 18.621 kg with the same 

dimensions of the columns and beams on the 1st and 2nd floors which in this study 

were viewed from the weakest orthogonal axis of the portal. As a result of dynamic 

loads which load at any time and repeatedly (periodically) can cause damage to a 

building structure, it is necessary to observe how the response occurs. To reduce 

the deviation and damage that occurs in the structure due to dynamic loads, it is 

necessary to use braces as a stiffening element. The research method is quantitative, 

using the Etabs Ultimate 18.1.1 program and MDOF analysis. From the results of 

experimental data calculations, the stiffness value of model 1 on the 1st floor is 

11.245 N/mm and on the 2nd floor is 119.28 N/mm, the real structural stiffness on 

the 1st floor is 10.638 (N/mm) and on the 2nd floor is 112.841 (N/mm). From the 

results of modeling the support column when it is assumed to be a joint, dynamic 

mechanics analysis obtained the largest deviation value in the period of 0.588 

seconds, the assumption of C = 0 model 1 on the 1st floor is 96.10 mm and on the 

2nd floor is 14.43 mm, model 2 is the 1st floor is 0.61 mm and on the 2nd floor is 

0.59 mm, assuming C = 0.2 model 1 on the 1st floor is 49.71 mm and on the 2nd 

floor is 8.66 mm, model 2 on the 1st floor is 0 .14 mm and 0.12 mm on the 2nd 

floor, assuming C = 0.5 model 1 on the 1st floor is 29.54 mm and on the 2nd floor 

is 4.21 mm, model 2 on the 1st floor is 0.06 mm and on the 2nd floor by 0.05 mm. 

From the results based on MDOF analysis, the largest deviation value for model 1 

in the period of 0.588 seconds on the 1st floor is 16,488 mm and on the 2nd floor is 

4,70 mm. From the results based on experimental observations, the largest deviation 

value of model 1 in a period of 2 seconds on the 1st floor is -15.355 mm and on the 

2nd floor is 21, 387 mm, model 2 in a period of 0.588 seconds on the 1st floor is 2 

mm and on the 2nd floor is 13.10 mm. From the results of the first tensile test, fu = 

318.7 N/mm2 and fy = 262 N/mm2, the second test fu = 455.94 N/mm2 and fy = 

334.447 N/mm2. 

 

 

Keywords : Structural Response, Stiffness, Displacement, Bracing. 



 
 

 
 

ABSTRAK 

 

PEMODELAN DAN SIMULASI GETARAN PADA STRUKTUR PORTAL 

BAJA 3D DENGAN PERBANDINGAN MODEL BRESING KONSENTRIS 

V TERBALIK DAN MODEL TANPA BRESING, Rendy Adam Anggriawan 

1821084,  Ester Priskasari, Bambang Wedyantadji. 

 

 

Portal baja model 1 tanpa bresing dan model 2 dengan bresing konsentris V terbalik. 

Beban dinamis berupa beban sinusoidal pada waktu (t) selama 10 detik berupa 

getaran terpaksa, setelah beban dinamis di matikan berlaku getaran bebas harmonis. 

Getaran diberikan dengan frekuensi 0,5 Hz; 1,033 Hz dan 1,7 Hz sebanding dengan 

waktu getar struktur T1 = 0,066 detik/siklus dan T2 = 0,442 detik/siklus. Beban 

statis pada model portal diberikan sebesar 18,621 kg dengan dimensi kolom dan 

balok lantai 1 dan 2 sama dimana pada penelitian ini di tinjau dari sumbu orthogonal 

terlemah pada portal. Akibat beban dinamis yang pembebanannya sewaktu-waktu 

dan secara berulang (periodik) ini dapat menyebabkan kerusakan pada suatu 

struktur bangunan maka perlu di lakukan pengamatan bagaimana respon yang 

terjadi. Untuk mengurangi simpangan dan kerusakan yang terjadi pada struktur 

akibat beban dinamis maka perlu penggunaan bresing sebagai elemen pengaku. 

Metode penelitian kuantitatif, menggunakan program bantu Etabs Ultimate 18.1.1 

dan Analisis MDOF. Dari hasil perhitungan data Eksperimental didapatkan nilai 

kekakuan model 1 pada lantai 1 sebesar 11,245 N/mm dan di lantai 2 sebesar 119,28 

N/mm, kekakuan struktur nyata di lantai 1 sebesar 10,638 (N/mm) dan di lantai 2 

sebesar 112,841 (N/mm). Dari hasil pemodelan tumpuan kolom bila di asumsikan 

sebagai sendi, analisis mekanika dinamis didapatkan nilai simpangan terbesar pada 

periode 0,588 detik, asumsi C = 0 model 1 pada lantai 1 sebesar 96,10 mm dan di 

lantai 2 sebesar 14,43 mm, model 2 pada lantai 1 sebesar 0,61 mm dan di lantai 2 

sebesar 0,59 mm, asumsi C = 0,2 model 1 pada lantai 1 sebesar 49,71 mm dan di 

lantai 2 sebesar 8,66 mm,  model 2 pada lantai 1 sebesar 0,14 mm dan di lantai 2 

sebesar 0,12 mm, asumsi C = 0,5 model 1 pada lantai 1 sebesar 29,54 mm dan di 

lantai 2 sebesar 4,21 mm,  model 2 pada lantai 1 sebesar 0,06 mm dan di lantai 2 

sebesar 0,05 mm. Dari hasil berdasarkan Analisis MDOF didapatkan nilai 

simpangan terbesar model 1 pada periode 0,588 detik pada lantai 1 sebesar 16,488 

mm dan di lantai 2 sebesar 4,70 mm. Dari hasil berdasarkan pengamatan 

eksperimental didapatkan nilai simpangan terbesar model 1 pada periode 2 detik 

pada lantai 1 sebesar -15,355 mm dan di lantai 2 sebesar 21, 387 mm, model 2 pada 

periode 0,588 detik pada lantai 1 sebesar 2 mm dan di lantai 2 sebesar 13,10 mm. 

Dari hasil uji tarik yang pertama didapatkan fu = 318,7 N/mm2 dan fy = 262 N/mm2, 

pengujian kedua  fu = 455,94 N/mm2  dan fy = 334,447 N/mm2.  

 

 

Kata Kunci : Respon Struktur, Kekakuan, Simpangan, Bresing.
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 DAFTAR SIMBOL, SINGKATAN DAN DEFINISI  

 

A = Amplitudo 

a = Percepatan 

E = Modulus Elastisitas 

f = Frekuensi  

fn = Frekuensi natural 

f  = gaya  

fu = Tegangan ultimate 

fy = Tegangan leleh 

I = momen inersia 

Ie = Faktor keutamaan gempa. 

k = Kekakuan  

m = Massa 

p = gaya 

t = Waktu 

T = Periode 

Tn = Periode alami  

V = Kecepatan  

ø = Pola 

C = Redaman 

Cd = Faktor pembesaran defleksi 

𝜔 = Frekuensi sudut 

𝜔𝑛 = Frekuensi sudut alami 

∆ = Simpangan  


