Vertebral Masts

models 05-TVM-3.2, 05-SVM-3.1, 05-TS-1.1

Biotensegrity Modeling
of the Spine

The spine is often referred to as a
vertebral column which implies a
rigid, vertical architectural structure.
However, the functionality of the
spine is not conveyed by this descrip-
tion. Sometimes, the metaphor of a
ship’s mast, stayed with cables, is
also used to depict the spine. In this
description the pelvis is the boat and
the spine is restrained in its move-
ments about a fulcrum or hinge
(sacrum) by the large muscles of the
back and abdomen. The discs are
seen as shock absorbers which carry
the dynamic loads of the body.

Noting that the spine did not evolve
as an upright column and has om-
nidirectional flexibility and stability,
a different model is possible based
upon tensegrity principles. There are
no fulcrums or hinges in tensegrity
models and the discs are seen more
as couplers than as direct load bear-
ers.

Each vertebral body in a spine bears
a formal topological resemblance to
a stellated tetrahedron. A sequence

tetrahedral vertebral masts

tetrahedral spines

of these tetrahedrons suspended as
a tensegrity mast can illustrate the
equivalent spinal properties of load
bearing combined with flexibility and
rotation. In this description the ver-
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tebral mast is suspended by means
of ligaments and muscles from the
pelvis. A full length tensegrity spine
can demonstrate the identical func-
tion and form as depicted in the ana-
tomical drawings of Frank H. Netter,
MD.

It is also possible to model the spine
as another type of tensegrity mast
first described and built by the artist
Kenneth Snelson.This Vertebral Spiral
Mast is composed of six compres-
sion spirals and six tension spirals.
Half spiral clockwise; the other half
spiral counter-clockwise. It suggests
the agility of a snake or the flexibility
of a cat’s tail and can be tensioned
to create S-curves that are com-
mon to both. This tensegrity mast
demonstrates pure compression and
tension. It is purely an analytical
examination of the forces involved in
a flexible load bearing mast.

While the spine is not acting in isola-
tion, a tensegrity vertebral mast
provides a good description of the
spine’s essential nature and can be
used in conjunction with the other
models to explain systemic function
and dysfunction within the body.
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