A simplified human birth model:
translation of a rigid cylinder through a passive elastic tube
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» Rigid acrylic cylinder (fetus) pulled through center 2 ) solve for additional forces necessary for prescribed velocity,
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infant during childbirth could decrease the z-direction.
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Inner cylinder (blue) and elastic tube (red) at start
of simulation for Rc = 0.9525, L = 13.2.

Pulling force on rigid cylinder, L =13.2 cm, at 0.4 cm/s through elastic tube Pulling force for rigid cylinder, R,=1.27 cm, L =6.6 cm, through elastic tube
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Simulation Results

Rc = 0.9525, L = 13.2, U = 0.4 cm/s: As the rigid inner cylinder moves through the
elastic tube, with tube ends remaining fixed in space, the tube buckles behind the trailing end of |
s —

the cylinder as the fluid pressure drops. R E B BT T R
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Greater force is necessary to move cylinders of greater width at the same
velocity through the tube (left). Force approximately doubles as velocity
doubles for the same cylinder geometry, as expected due to linearity of the
Stokes equations (right).
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buckling develops due to pressure drop; positions shown to left,
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a and specific buckling behavior of the elastic tube.
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system behavior; consider nonzero Reynolds numbers.
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» Non-axisymmetric tube collapse occurs when the
transmural pressure reaches a critically low value.
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