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Summary 

 

R/C BUILDING software can be used to evaluate the Natural Periods of a buildingôs structural system 

and to perform a Spectral Analysis.  The software has three alternative methods to perform the Frequency 

and Spectral analysis. 

 

 

What is Frequency Analysis  

 

Frequency analysis is an analytical procedure, which uses the stiffness and mass properties of a structure 

and to evaluate the dynamic properties of a building structure.  The dynamic properties of a structure are 

defined as a series of mode shapes and associated natural period (T, seconds) or frequencies (f, Hz).  Note 

that  f = 1 / T.    

 
Natural Period of Free Vibrations of a Simple Oscillator 

 

In the figure above the displacement over time of a simple oscillator is shown.  The oscillator was 

ñforcedò to vibrate by some external action, and then let to vibrate freely.  The length of the sin wave of 

the free vibrations is the natural period (T).  The natural period of the free vibrations is a function of the 

stiffness (k)  and the mass (m) of the structure. 

 

 
Simple Oscillator, SDFS (Single Degree of Freedom System) 
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The Natural Periods (T) of the free vibrations are properties of the structure, and they can be used to 

evaluate how the structure will behave (respond) if subjected to dynamic loading. Dynamic loading is 

loading which varies over time, such as wind, earthquake, rotating machinery and explosions. The 

dynamic loading will act on the structure with varying magnitude over a certain length of time, during 

which the structure will vibrate, and the mass of the structure  will ñreceiveò some acceleration that will 

produce inertial forces (Mass * Acceleration = Force). When the structure deforms it will generate 

internal elastic forces. The vibrations will also cause friction between the material particles, and between 

the structural components, which will generate damping forces. All these forces:  the external dynamic  

force (action), internal elastic forces, inertia (Mass * Acceleration), and damping force, must be in 

equilibrium at any time.  

 

 
Equitation of Vibrations 

 

The Natural Periods can be used to assess the sensitivity of a structure subjected to dynamic loading, and 

to evaluate the risk of excessive vibrations. For instance, if some of the mode shapes of the structure have 

similar frequencies as vibrating machinery attached to the structure, it is very likely that this will cause 

excessive vibrations due to the resonance effect. 

 

The other use of the mode shapes is in the Dynamic Response Analysis of the structure. The vibrations of 

the structure due to some external dynamic loading can be evaluated as a sum of vibrations of simple 

oscillators (SDFS, Single Degree of Freedom Systems).  The figure below shows that at any time during 

the vibrations, the deformed shape of the structure (on the left) can be expressed as a sum of several mode 

shapes.  The amplitude of each mode shape is evaluated as a SDFS subjected to the dynamic force.  This 

procedure is called the Mode Superposition Method. 

 

 
Mode Superposition 

 


