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m.a(t) = Σ Fext (t)
= F(t) – k.x(t) – c.v(t)

m.a(t) + c.v(t) + k.x(t) = F(t)

m.x’’(t) + c.x’(t) + k.x(t) = F(t)
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m.x’’(t) + c.x’(t) + k.x(t) = F(t)
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m.x’’(t) + k.x(t) = 0

x(t) = x’0/ω sin ωt + x0 cos ωt

x’’(t) + ω2.x(t) = 0

T(s) = 2π/ω

f (Hz)= 1/T

ω2(rad/s)= k/m
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m.x’’(t) + c.x’(t) + k.x(t) = F(t)
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m.x’’(t) + c.x’(t) + k.x(t) = 0

x’’(t) + 2ξω.x’(t) + ω2.x(t) = 0

ξ = c/2ωm
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m.x’’(t) + k.x(t) = F0

x(t) = F0/k (1 - cos ωt)
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m.x’’(t) + c.x’(t) + k.x(t) = F(t)
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m.x’’(t) + k.x(t) = F0 sinωextt

x(t) = F0/k .1/(1-β2).(sinωextt – β sinωt)

β = ωext /ω

DAF = 1/(1-β2) = coef. ampl. dyn
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m.x’’(t) + c.x’(t) + k.x(t) = F(t)�������
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m.x’’(t) + c.x’(t) + k.x(t) = F0 sinωextt

x(t) = F0/k.α1/2.(sinωextt + φ)

β = ωext /ω

DAF = α1/2 = 1/[(1-β2)2+(2ξβ)2]1/2

DAFmax/β=1 = 1/(2ξ)
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m.x’’(t) + c.x’(t) + k.x(t) = F(t)�������
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Pour 1 séisme donné :

d
r max

 = f(ω
struct 

; ξ
struct
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Spectres en pseudo-
accélération et pseudo-
vitesse :

PSV = ω . d
r max

PSA = ω2 . d
r max

Équivalence statique :

F = K. dr max

F = M. PSA
F ≅ M. at
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Spectres réglementaires :
Enveloppe « lissée » de spectres réels...
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Spectres réglementaires EC8 :
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Équivalence énergétique :

- Choc élastique : ½ m.v2 = ½ k.x2

+

�

-Choc élasto-plastique : ½ m.v2 = F.x
+

�
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