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Abstract: Too strong an excitation force cannot be applied to a resonant system, because it will develop 

vibrations of very large amplitudes. The damping is the one that controls the motion of a resonant system at 

its natural frequency. In order to reduce the response to the seismic acceleration, dampers will be used. Anti-

vibration insulation. Seismic insulation systems to reduce the impact of earthquakes. Insulation systems with 

metal springs. Anti-seismic protection system with vibration control. Viscous dampers 
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1. Introduction 
 

The parking lot shall be executed 

and exploited so that the regular 

operation does not generate noises or 

vibrations which might affect the health 

and peace of the users from the 

surrounding [1] 

In its simplest form, the vibration 

can be assimilated with an oscillatory 

motion or a repetitive movement of an 

object around its steady position. The 

steady position shall be considered as the 

position in which the force acting on that 

object is null. This type of vibration is 

called "movement of the whole body" in 

the sense that all parts of that object 

move together in the same direction at 

any point in time. [2] 

Depending on the cause that 

produces or supports the vibratory 

movement, it can be distinguished: a) free 

vibrations, produced by an initial impact 

or displacement; b) forced vibration, 

produced by external forces or cinematic 

excitations; c) Parametric vibration – due 

to variation, produced by an external 

cause, of a system parameter; and d) self-

excited vibrations – produced by an 

inherent mechanism in the system, by 

converting an energy obtained from a 

constant power source over time. An 

elastic system removed from its steady 
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position, then left free, performs free 

vibration. In the presence of friction 

forces, the mechanical energy is 

dissipated, and the vibration is 

depreciated after a certain number of 

cycles. The frequencies of the free 

vibrations depend on the mass, rigidity 

and depreciation in the system, being 

independent of the initial conditions of 

the movement or the external forces of 

the system. That's why they're called own 

frequencies or natural vibration 

frequencies. Their reverses are called 

their own vibration periods. For a 

particular system, they have well-defined 

constant values. 

 

2. ANTIVIBRATION INSULATION  
 

The vibration of the elevator serving 

a parking lot shall be transmitted by 

means of the holding systems and other 

equipment located on the same site. To 

ensure effective vibration protection, it is 

necessary either active insulation (from 

the source of vibration to the foundation) 

or passive insulation (from the foundation 

that vibrates on machines or appliances 

that need to be protected against 

vibrations). In the figure is presented a 

variable force F (t), but the force can be 

constant. [3] 

Active insulation is used to reduce 

dynamic forces transmitted by vibration-

producing equipment to their 

foundations. [4]  

Passive insulation is used to protect 

precision machines or measuring 

apparatus by reducing the amplitude of 

vibrations transmitted to them by the 

environment (support, support structure, 

etc.) [5]  

The efficiency of the anti-vibration 

insulation is evaluated by the 

transmission factor or vibration 

transmissibility. 

In order to achieve an effective 

active depreciation of vibrations it is 

necessary to adequately adopt the mass 

and elastic constant characteristic of the 

system studied in such a way as to avoid 

resonance operation, and the 

transmissibility of vibrations to 

foundation to have subunit values. 

• The passage through resonance 

must be done quickly. For most 

vibrating systems, the stationary 

value of the displacement 

amplitude is achieved relatively 

quickly, the speed at which it is 

done counting less.. When passing 

through resonance, interests the 

response to a variable-frequency 

force.  In this case, the winding of 

the response has a maximum as a 

peak of resonance, sometimes 

followed by beatings. If the 

excitatory frequency increases, 

then the frequency at which the 

maximum response appears is 

higher than that achieved under 

stationary conditions, the 

maximum amplitude is lower and 

the width of the resonant curve is 

higher. If the excitatory frequency 

decreases, the frequency at which 

the maximum response occurs is 

lower than that achieved under 

stationary conditions. 
Use of springs for antivibration isolation 

For a car park made of metallic 
structure and elevator you can use a 

foundation supported on several springs. The 

pattern of an elastic element is shown in 

Figure 1. [6] 
It includes: 

1. The helical spring  
2. The upper plate 

3. The adjustment bolt 

4. The metal structure of the 

parking lot 
5. The cover 

6. The box in which the spring is 

inserted 
7. Protective seal 
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Fig.1 Insulator with steel springs 

 

For the sizing of the springs forming 
the elastic elements of the foundation of a 

parking lot provided with an elevator, the 

following data shall be taken into account:: 

• Total suspended mass (elevator 
mass and vehicle mass) m= 

38500 kg 

• The number of steel springs 

(modulus of transverse 
elasticity G= 800000 daN/cm

2
) 

used is required to be nr= 30 

• From the calculations resulted 

:the maximum unitary effort in 

the spring is 
τ max= τ + τ1= 3521+ 7,2 ~ 

3529 daN/cm2  

The effort is inferior to the 
permissible resistance of the 

spring steels, so the structure 
resists and such a solution can 

be used. 

For the insulation systems with 

metallic springs of fig. 2, the foundation 

of the construction is made of separate 

bodies by means of a pvc sheet. (Figure 

2). By compressing the springs, the body 

2 of the foundation detaches from the 

body 1 and remains suspended. On block 

2, the superstructure develops. Seismic 

movement shakes the ground and block 1 

of the foundation. The superstructure 

receives a small amount of energy 

developed by the springs . [7]  

 

 
 Fig. 2  Metallic spring foundations  

 

For the protection of buildings 

against earthquakes a system that is based 

on a semi-active vibration control can be 

used in order to avoid resonance 

frequencies and stabilization of buildings 

by changing their mechanical 

characteristics (stiffness and their 

vibration modes). In this system essential 

is the shock absorber. 
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3. SEISMIC PROTECTION OF AN OVERGROUND 

PARKING OVER THE DAMBOVITA RIVER BY USING 

THE BASIC CONTAINMENT METHOD.  
 

The concept of insulation of the 

base is the fundamental principle of the 

insulation of the base is to change the 

building's response so that the terrain 

moves under the building without 

transmitting its movement. The ideal 

system would consist of a total 

separation, but in reality it is necessary to 

have several areas of contact between 

structure and land [8]  

 

 
Fig.3"The Design/consolidation method by isolating the base " 

 

"The Design/consolidation method 

by isolating the base "(fig 3) consists in 

increasing the fundamental vibration 

period, decreases displacement. This 

method can be applied in case of the 

overground parking. This consolidation 

was also applied to Bucharest City Hall 

and consists of cutting the base of the 

capital city Hall building and its location 

on 260 seismic isolators and the use of 36 

seismic shock absorbers. 

The method of passive insulation of 

the building base protects the structure by 

decoupling of the upper level structure 

from the foundation. The interface 

between the building upper level 

structure and the rigid lower structure is 

comprised by an upper support frame, the 

isolator members, and a lower support 

frame (see Figure 4). [9]

 

 
 

 Fig 4 Actual and Proposed Situation - Central Axis  

 

The structure of the systems with viscous 

dampers is a relatively simple one: the 

main damping element is the hydraulic 

piston (s) with viscous liquid; the lever or 
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balancing arms are meant to increase the 

dissipative capacity of the pistons; the 

end followers are meant to allow the 

calibration of the damping cables and the 

prestressing degree of the main hydraulic 

piston (these are additional elements that 

are not part of the basic damping system); 

the distribution plates allow the piston 

ends to be attached to the structural 

elements [8]  

1= PISTON ROD  

2= DAMPING CYLINDER 

3= SILICONE FLUID 

4= PISTON ROD COVER 

5 = PISTON COVER 

6 = RESIN-BASED INSULATOR 

7 = LIQUID CHAMBER 

8= HOLE DISC 

9 = VALVE 

10= PRESSURE CHAMBER 

 

 
FIG 6 The structure of a hydraulic damper with viscous liquid 

 

4 CONCLUSIONS 
 

The correct evaluation of the 

seismic action on a structure must take 

into account the following factors: the 

type of earthquake and its intensity 

(rapid-slow, magnitude), the soil type of 

the site, the structural characteristics 

(type of structure, materials used, 

structural system). 

The technologies that use the 

principle of insulating the base of 

structures have proved to be the most 

effective and viable for the types of 

structures considered 

In order to insulate a metallic 

structure against vibrations, one must 

consider its propping ways.  

Steel springs are one of the most 

successful solutions against vibrations 

because of their large deformations that 

allow the building of very low inherent 

frequency foundations 
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