Table 1: A simple string subject to different excitations

Mathematical model

‘ Physical model

|

Engineering applications

—EA% + puy = mgo(x — vt)

moving load

high speed track on cable

uw(0,t) =u(l,t) =0

u(z,0) = 0,4(x,0) =0

—EAaxz + pugy =0

support excitations

cable on two mving mountains

u(0,1) = a(t), u(l, ) = b(1)
u(z,0) = 0,4(z,0) =0
—EAa 5+ puy = Pé(x — s)e™t | forced vibration cable detection by shaker
u(0,t) =u(l,t) =0
u(z,0) = 0,4(x,0) =0
—EA8 — + puy =0 free vibration ambient testing for cable
u(0, t) =u(l,t) =0
u(x,0) = ¢(z), u(z,0) = ()

Table 2: A simple beam subject to different excitations

Mathematical model

Physical model

Engineering applications

EIa 1 puy = mgé(az — ot)

moving load

high speed rail way across bridge

u(0,8) = u(l,t) =
u”(0,t) = u” (l t) = 0
u(z,0) =0, u(a: 0)=0
E1Z: Oy 21 T pug =0 support excitations earthquake engineering
u(0,7) = a(t), u(l, t) = b(t)
u”(0,t) =u"(I,t) =0

u(z,0) = 0,4(z,0) =0

EI% + puy = Po(x — s)e“"t

forced vibration

bridge detection by shaker

u(0,t) = u(l t) =

u’(0,t) =u’(I,t) = O
u(z,0) =0, u(x, 0)=0
El aifj + puy = 0 free vibration ambient testing for bridge
u(0,t) = u(l t) =
u’(0,t) =u"(I,t) = 0
u(z,0) = ¢z ), (z,0) = ¥(x)
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