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idy: Blood flow as a traffic prc

THE ELEMENTS OF

dics: Continuum approach CONTINUUM
Motion description { 3'01\/' ECHANICS

Balance laws

Traffic flow behavior
Greenshields model
Linear traffic waves
Method of characteristic
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If we consider an artery with obstacles the
situation can be compared to a highway
~___populated by travelling vehicles where in
this case those cars are cells of the blood.

The quantity to be balanced is the number of cells
. |
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tructure of a balanc
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Boundary points

d
— f:;l p(x,t)dx = f:;l p(x, t)dx + p(xo,D)V(xo,t) — p(x1, OV(x1,0)
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No diffusion Qly flux through fixed domas.
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T 1-D conservation equation |




ic flow behavior
The flow dividual ca
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aenshields model

I Constitutive law | D = f (p)

e Empirical data
==  Greenshields model




‘U(p) = Vmax (1 - pL) q(p) =P v(p) q(p) = Umax (p - & )

max

q’(p) = Vmax (1_ zp )

Quasi linear
PDE




ar traffic waves
d

p=potdp q' (po +6p) =q' (po) |+ 9" (po)ép + ...

o dp
I Linearized form | + q (po)

q'(Po) = Vimax (1 - %) =c

Solution form |

- f (x = Ct' X

|
I




hod of characteristics

e L=
Xg=x—Ct

3 d

p is constant over

1
line of slope s
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