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vebicle model The interaction force
————————— . to be linear elastic and
where stiffness and damping
are denoted respectivel
Coyi (=1, ..., N, anc
number of contact poi
interaction  stiffness  an
matrices, respectively, as
k

T

b ~interaction elements
——t R K., - diaglk
-

v, 1

Cc‘v = dlag (Ccv,l
Fig. 1 Interaction of 1D contintum and MDOF

oscillator as well as operator K as

K=K, +C, djdt

cv v

Introduce sensor operator .
T (o) = e (e)e) (o)

where X (t) = 1)?1 (t) e Xy (t )_[ " is the vector of contact point locations.
The adjoint of the selector operator, named an effector operator, is
A FE- 0 FE]- ol -5 ()] . ol -5, ()]
The interaction forces, P, can be expressed as follows
P =-0"Kéu
and the continuum-vehicle interaction governing equation of motion is
4+&'ROK=F

The symbols introduced in (10) and (11) are as follow ] :

A =block diagld. A, ), 6 =[N [#()] -7], & =[A'[z()] -T]"

w=lu(ot) w]", F =) £0]

where 7' 1s the matrix that transforms displacements of the vehicle into displa
inducing interaction forces.

Solution by reduction to ordinary differential equations

The solution of the interaction problem (11) can be given by the formula
u-{4+0'R6)'F

The inverse operator appearing in (17) can be found as

t Lox
zzljfc.(ng) =ff2 (pc,f (x}pc,[(g)hf (t,’L', w{_}c,f"wﬂ«i’ > e, i )fL (E,r}]fg'd’f
ARV
A LN,
A;l fv (f) = fz (p. iqou;: ihi (f,T, a)()v, i a)V~ i Cl"‘i )fv (T)dr
D=l
where

-1 w,,; =0

hf(r’fiwlj,f"o)fﬂéi)=
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Fig. 4 Coefficients g.it) for N.=3. Fig. 5 Mid-span deflection for MDOE
model and 2 constant forces.
CONCLUSIONS

A method for computing the response of a 1D elastic continuum induced by
oscillator traveling over it has been proposed. The continuum and the oscillator
conservative systems with the proportional damping. The interaction is realized throu
elastic and viscous forces. The exact solution has been obtained in a form of a se
eigenfunctions and eigenvectors of the isolated continuum and oscillator, respecti
time dependent terms of the series are solutions of a system of linear differential eq
The method is tested on numerical examples and results are successfully compare
available in the literature. Numerical examples show that the pumber of terms in
expansion required for high accuracy is small, and thus the method is efficient.
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