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Département Génie civil et Hydraulique

Course : Dynamique Des Structures
TD : SERIES OF EXERCISES No. 02
(Undamped and damped free vibrations)

Exercise N° 01 :
 Write the equation of motion for the single degree of freedom system shown in Figure 1.1 with respect to the position of static equilibrium.K
C
M



x(t)

Exercice N° 02 :P(t)

Considering an undamped vibration system (C = 0), (see Fig. 1-2).Fig. 1-1


With. M=8,75*105 kg , K=3,5*106 N/m and the initial conditions:	
X(t=0) = 4,5 cm , X(t=1,2 sec) = 4,5 cmC
K
x(t)
M
Fig. 1-2

Determine:
a) a) The displacement at time t = 2.4 sec ?
b) b) The amplitude of the free oscillations ?

Exercise N° 03 :
Let's assume for the structure given by (Fig. 1-3), the mass and stiffness have the following values:
M = 3,5 * 105 kg, K = 7*106 N/mC
K
x(t)
M
Fig. 1-3

If the system is set into free vibration with the initial conditions
X(0) = 1,75 cm et X’(0)=14 cm/sec.
Determine the displacement and velocity at time t = 1 sec assuming that:
a) C = 0 (undamped system) ?
b) C = 4,9 *105 N.sec/m ?
Exercice N° 04 :x(t)
C
K/2
K/2
M
Fig. 1-4

Consider the system given by (fig. 1-4) avec M=2000kg, K=300 kN/m et  = 5% , 
Determine:
a) The angular frequency? 
b) The damping coefficient C?
c) The logarithmic decrement  ?
d) The number of cycles necessary and the time for the amplitude to be reduced from its initial value of 1 cm to 0.1 cm?
Exercise N° 05 :
The weight p of a structure is 1000 kN. This structure is released at time (t = 0 sec) from an initial displacement of 3 cm.
If the maximum displacement after one cycle is 2.2 cm at time t = 0.64 sec.
Determine:x(t)
C
K/2
K/2
P
Fig. 1-5

a) The damping factor  ?
b) The spring stiffness K ?
c) The damping coefficient C ?
[bookmark: _GoBack]

------- End of the series. -------
Dr .A. Guettiche                                                                                                                                                DDS1: 2023/2024
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