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Course : Structural Dynamics
TD : SERIES OF EXERCISES No. 04
(Response of an S.D.O.F. system to an impulsive load)

Exercice N° 01 : The system below is subjected to an excitation P(t) shown on the graph. The initial conditions are:
X0 = 2cm and initial velocity sP(t)
t(s)
P0 =1KN
4
2
0
P(t)
x(t)

Questions : Determine x(t=1s) ; x(t=3s) ; x(t=5s)
Given: M= 1000Kg , K=1KN /cm et C= 0



Exercise N° 02 :
Consider a system characterized by a mass M = 100 kg and a spring with stiffness K = 10000 N/m.
This system is excited by a rectangular load P0=100 N for a duration t1.
Determine the time at which the displacement is maximum and calculate this displacement considering the following cases.P(t)
t
P0
t1

a) t1 = T/8
b) t1 = T/2
c) t1 = 5T/4
Where T is the natural period of the structure under free vibration.


Exercice N° 03 :
Consider a system characterized by a mass M = 1000 kg and a spring with stiffness K = 10000 kN/m.
This system is excited by a load represented in the following figure with t1 = 0.05 sec and P0 = 100 N
1) Determine the time tm at which the system reaches its maximum.
2)  Calculate this displacement.P(t)
t
P0
t1=0.05








Exercice N° 04:
Consider the structure represented in the following figure with M = 1000 kg and K = 10000 kN/m and with h=3m, L=3m ;
The section of the column is : 20*20 cm2. This structure is excited by an explosion modeled as a triangular load.
Determine the maximum shear force in the columns and the maximum normal stress in the columns.
E = 2*105 MPa. (Neglect the normal force in the columns).
	P(t)
t
P0 = 1000 N
t1 = 0.05 sec
P(t)
h=3 m
L=3 m
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