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A Study on Static Equilibrium of Constrained Systems

Ra, Kyung-Hwan

Department of Construction and Environmental Engineering
Graduate School of Industry
Cheju National University
Supervised by Professor Eun, Hee-Chang

Summary
Although Nature basically satisfies the static equilibrium, to give a
discrete system geometrical constraints leads to some additional
forces to sustain the static equilibrium. This paper presents an
explicit static equilibrium equation of elastic structures to satisfy
compatibility conditions. Extremizing the difference of total potential
energy, which is a quadratic function of the deformation difference of
unconstrained and constrained systems, and utilizing the fundamental
linear algebra, this study exactly determines the static equilibrium
equation including a term to calculate the constraint forces. And it
is observed that Nature takes the constraint forces as the minimum
values of all forces to satisfy the given geometrical conditions.
Through the application of several structures with constraints and its
extension to continuous systems, it is shown that the proposed

equation is valid.
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(3.8)

o714, W Austd Ggde vhehiu, vt el WEomz A

D A, x, btV 27 mxn, nxl, mx132Y 39 Ax=>b xo #& dsie o
7 o] Aejg)
=A'h+(I—-ATA)X
o714, re 9lele] wWEolr}

_19_



s A E Takolor Wk ol F A GBS HBH)

2ds HE
of Abgstd taat 2ol & 4 vk
Kl/ZG_ (AK1/2) +b_ [I_ (AK—1/2)+(AK—1/2)]y= 0 (39)

2139 A Q=[1—(AK ") *(AK Y]t 3, & Q9 AlF(rank)+=
B om (n>m)ol2g2 dutsly APHe] Zo|HS ALg3lojof ). yol
73k duts = T A ek e o] fEETh
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