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Let us consider the simplest pinned framework (Fig.1D
in a plane, consisting of two bars PPy PPy and three
hinges (jointsd PPy Py from which only P, is not pinned

in the plane.
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Figure 1
A non-zero set w=(w’z.wm} of real numbers, assigned to the
bars of this framework, is called an internal stress or
stress [2] if
wﬂ( pz-p’) +w15C ps-p‘) =0. (6]
The equality expresses an equilibrium of forces, applied by
bars to the unpinned joint. Our framework obviously accepts

stresses only when P, lies on the line PPy One can easily
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check, that if p;#ps are given, a framework p, accepting a
stress w, is uniquely defined by this stress. We say, that
the framework p is restorable by its stress w. The problem
is to investigate such possibility in the general case.

Let P=9XP,SO be a set of all frameworks with a given
scheme S of bar connection and given positions P of pinned
Joints. A frameworks p from P may accept internal stresses.
If it is so, a set of all stresses, accepted by p, together
with the zero stress, constitutes a subspace Wp> of the
vector space Wof all imaginable stresses (r is a number of
bars in p). Really, the stresses - are solutions of a
homogeneocus linear equations system of the form (1>. The
question is: when a framework peP can be restored by its
stress subspace W(p)? Or in the other words, - in which
cases p 1is the unique in P framework, having a stiress
subspace W(p)?

Solving this problem, it turns out reasonable to put
some a priori restrictions on the framework p. Namely, we
shall consider p regular, i. e. all its bars are of non-zero
length; and entirely stressable, i.e. having a stress non
-zero on each bar. A complete answer to the question was
obtained only for the frameworks, lying on a straight line,
It depends merely on a scheme $ and on P, not on a regular
framework itself.

Even for the frameworks on the plane the problem is far
from its solution. In the remaining part of the abstract
I'll describe the situation in this case. At first, an

important sufficient condition of restorability is knewn for
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an arbitrary dimension. It is the Connelly’s spider web case
[1]: if there exists a stress weWp) with all w‘j>0. then a
framework p is restorable by WCp). From the other hand a
rather general condition of non-restorability of entirely
stressable frameworks exists in all dimensions. Let wus
formulate its simplest case. Assume a set V of the joints of
a plane framework p consists of two parts V‘ and Vz, such
that all joints of Vz are unpinned and all bars, going from
V2 to V,' are ending either in a joint pieV‘ or in a joint
pzeV‘. A framework of this type is shown in Figure 2, where

Vachg’ pz}‘ Vz={ps'p"ps'pa}'

Ps Py

Ps

.

Pe

P P.

Figure &
Suppose Ap be an image of such a framework p under arbitrary
affine transformation A of the plane keeping jeoints e, and
P, fixed. If p accepts internal stresses, then WC(pd=WApD.
Thus if p doesn't lie on the line PP, it is non-restorable.
This is strictly the case of the framework from Figure 2.
But a presence of such affine symmetry is not the only

reason for failing restorability of entirely stressable



319

regular frameworks. The following example looks somewhat
surprising and asymmetric. Frameworks p1 and p2 in Fiﬁure 3
aY), bd) are belonging to the same set P. Both this frameworks
are entirely stressable and have a one-dimensional stress
subspaces. But the framework p" is restorable by its stress

subspace, and pz is not!
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Figure 3
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