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Summary:. In this paper is simulated motion of the 1D model at low frequencies of 
moving an external excitation. The external excitation is imposed by two equal 
amplitudes of displacement (Ω1=Ω2=0) which is particularity of this research. Using the 
FFT and IFFT transformation algorithms, the amplitude of displacement are treated in 
the frequency and time domain, which in the final response solution correspond with the 
transmission function (I.M.Miličić, 2015). On the basis of the simulated simulations for 
a possible "motion" case, there is a displacement in the system controlled by the stiffness 
of the model – the structure. 
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1. INTRODUCTION 
 
Computer mechanics is supported to treat some theoretical problems with simulation by 
softwares. That is reason for continue some reaserch [2] [4], which problems are how the 
movement of 1D dynamic model correspond with suggested transfer function “excitation 
– response”.  
We use two frequency external excitation and suggested that expected movement only 
will control by stiffness of girder.  
In this paper [4] we present the solution which will normalize movement of model by 
coefficient of disorder. Equation (12) is design to control movement of 1D model with 
low frequency of external excitation by stiffness of girder.  
In this paper we consider how external excitation is: 

• continual function of time, 
• simulated by dynamical periodical load with two frequency with same amplitudes 
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2. COMPUTER SIMULATION 
 
Simulation 1D model – calculating the natural frequencies and damping 
 

 
Two frequency excitation input, 

 
excitation model: 

 

 
Figure 1 – Two frequency excitation with a retention time t=20s 

 
The general form of the equation of the movement of the model, 

 
superposition of individual responses 

 
Where: 

• amplitude response 
 

• coefficient of disorder 
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Amplitude and phase angles response model, 
 
amplitude: 

 

 
scaling factor: 

 
 

 
Figure 2 – Amplitude response 

 
 
phase angle: 

 
 

 
Figure 3 – The phase angles of the response 
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First response: 

 
 
Second response: 

 
 
The general form of the equation of motion model – response: 
 

 
 

 
 

Figure 4 – Displacement 1D dynamic model for t=20s (excitation – response) 
 
Comment: Based on one part of simulation, we are noticed movement of model with 
constant amplitude in time, which present statics displacement stiffness of girder. 
 
We are monitor variety of stiffness (column 1) simulated by constant coefficient of 
damping (column 2). The according to equation (9) from [4], amplitudes moving respons 
are calculated by each excitation (column 3 and 4) and comparing relationship between 
normal and compulsive frequency of excitation (column 7), see Table 1, 2 and 3. 
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Table 1 – The first case 

 
c (N/m) ξ (-) X1 (mm) X2 (mm) Ω1 (1/s) Ω2 (1/s) f/ωd (-) 

1 2 3 4 5 6 7 
102 

0.0 5.000 5.000 0 0 0.159 
104 
105 
107 
108 

 
Comment: We noticed oscillatory movement of model with constant amplitude model 
response. 

Table 2 – The second case 

 
c (N/m) ξ (-) X1 (mm) X2 (mm) Ω1 (1/s) Ω2 (1/s) f/ωd (-) 

1 2 3 4 5 6 7 
102 

0.5 5.000 5.000 0 0 0.184 
104 
105 
107 
108 

 
Comment: We noticed partially oscillatory movement with constant amplitude model 
response and coefficient of system damping by 50 %. 
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Table 3 – The third case 

 
c (N/m) ξ (-) X1 (mm) X2 (mm) Ω1 (1/s) Ω2 (1/s) f/ωd (-) 

1 2 3 4 5 6 7 
102 

1.0 5.000 5.000 0 0 ∞ 
104 
105 
107 
108 

 
Comment: We noticed border case, with who isn’t exist oscillatory movement because 
of coefficient of system damping which is 100 %. 
 
 
Accordingly, priority is consideration of first case in which we have oscillatory 
movement 1D dynamics model. We are changing coefficient damping of system at 
constant stiffness (Table 4) and we have values of amplitudes which corespond with 
transfer function “excitation – response”. 
 

Table 4 – Results of simulation for one system stiffness value 

c ξ X1 X2 Ω1 Ω2 f/ωd 
(N/m) (-) (mm (mm (1/s) (1/s) (-) 

105 

0.0 

5.000 5.000 0 0 

0.159 
0.1 0.160 
0.2 0.162 
0.3 0.167 
0.4 0.174 
0.5 0.184 
0.6 0.199 
0.7 0.223 
0.8 0.265 
0.9 0.365 
1.0 ∞ 
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We will first calculated three amplitudes of model response with their amplitudes of 
external excitation at frequency of changing coefficient of damping. 
Different values of coefficient of damping, amplitudes of model response are the same 
value. So, movement of 1D model control exclusively stiffness of girder. 
We consider how values amplitude of external excitation and which equation we have to 
use for movement of model (9) [4] ? 
 
 

 
 

Figure 5 – Graphic representation of simulation results displacement 1D model 
(excitation – response) 

 
 
Where: 

• X〈0〉 -  coefficient of  system damping 
• X〈1〉 – first amplitude of moving excitation 
• X〈2〉 – first amplitude of moving response 
• X〈3〉 – second amplitude of moving excitation 
• X〈4〉 – second amplitude of moving response 
• X〈5〉 – third amplitude of moving excitation 
• X〈6〉 – third amplitude of moving reponse 

 
 
Comment: Values amplitude of moving excitation in 1D dinamic model isn’t depend, 
because, according to transfer function, have same values amplitude of movement 
external excitation by response displacement for three case. 
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3. RECONSTRUCTION RESPONSE 1D MODELS 
 
3.1. FFT transformation 
 
 
Excitation: 
 
 
Response: 

 

 
First response, 

 
 

 
Second response, 

 

 
 

where: 

• excitation: 
 

• response: 
 

 
 
The calculation values of the phase differences of the model response are: 
 

 
The calculation values of the amplitudes with the limits of the frequency of the response 
of the model are: 
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Figure 6 – Time domain – displacement 1D model (excitation-response) for t = 20s 

 
 

 
Figure 7 – The frequency domain – spectrum amplitude response for t = 20s 

 
 
4. CONCLUSION 
 
Based on this computer simulation for quaetly external dynamic load – “quasi” statics 
effects we have: 

• for frequency of excitation (Ω1=Ω2=0) movement model in time; 
• statics verification values of displacement point of observed on girder; 
• precision transfer function “excitation – response” using FFT and IFFT, Furie’s 

transformations. 
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РАЧУНАРСКА СИМУЛАЦИЈА 1Д МОДЕЛА 
ПОБУЂЕНОГ ДВО ФРЕКВЕНТНИМ ДЕЈСТВОМ 

СПОЉАШЊИХ ПОМЕРАЊА – ДЕО 1 
 

Резиме: У овом раду симулира се стање кретања 1Д модела при ниским 
учестаностима померања спољашње побуде. Спољашња побуда наметнута је са 
две једнаке амплитуде померања (Ω1=Ω2=0) што представља посебност овог 
истраживања. Применом FFT и IFFT алгоритама трансформација третирају се 
амплитуде померања у фреквентном и временском домену које у коначном 
решењу одзива кореспондирају са функцијом преноса (И.М.Миличић, 2015). На 
основу спроведених симулација за могући случај „кретања“ показује да постоји 
померање система којег контролише крутост модела – конструкције. 
 
Кључне речи: Симулација, динамички модел, FFT и IFFT алгоритам, функција 
преноса, померања. 
 
 
 
 
 
 
 
 


