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Valentin Shustov

ABSTRACT
A flexible mounting and an energy dissipat i |
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Flexible mountling, 1S actually negligible. Besides, a reduction :ﬁ relativ
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diﬁpmt_ﬁnent of a superstructure with respect to its foundation, which 1is
2" _ T —_ ~ .o K | : _ S - Ny x ~
E_-w_,rgx:l._’ilﬂh“d as a goal of said dissipation is none other than a result of trans-

nission of earthquake movement into the superstructure and therefore should

he avol ded.

A new concept embodlied 1n the Antifriction and Multi-Step Base Isola-
tion (AF&MS BI) is an alternative approach [3, 4, 5]. The global strategy of
AFAMS BI may be set out as follows: there is no sense both 1n trying to

the |
resist violent tremors and to damp them, it is much easler to escape.

The main advantage of the AF&MS BI lies 1n 1its double level protection.
A mechanism of the first level lessens an intensity of the earthquake input
itself. The second level reduces dynamic responses of the structure.

AF&MS BI REALIZATION

destructive earthquake ground motion 1nto a
post-earthquake offsets, to keep
as well as minor earthquakes
&MS BI consists (Fig.1) of

To minimize transmission of
structure, to prevent permanent horizontal
the system's ability to withstand wind pressure
withoizt being decoupled from 1ts foundation, the AF . »
a ball transfer unit (1) supporting a superstructure (_2) and regtmg ori‘a ﬁe*—
pression (3) of a pedestal plate (4). The depression 15 shaped in compllance

with the configuration of the contacting surface of the ball and 1S centered

at the lowest point of the pedestal plate (4) having a concave upper surface
(5) and resting on a foundation (6}

The depth of the depression at given
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Theoretical model of AF&MS BI system

Figure 5.
The equation of motion can be written in the form:

~
- B

mv + rv + kv = - mu,

£ e
Mi, + mv + (g/R)Mu, = (g/R)Mug + ng(flg - f.rlﬂ)ll'fl8 o s

O

wiere M =m + m,

f 1s the friction factor;

R the I‘adiLIlS Qf curvature of the pedestal plate in the point of
the ball's instant contact,




‘antifriction approgch"_ 1L - {ug) achieves the value of (u,)

Fhe further rate of excitation is mostly controlled by the "magic” R: Y
he relatlve.dlsplacement Vo Triches some predetermined ?falue Jthagyra*

dius sharp ly' increases thus Ccorrespondently decreasing the exte'rnal force
11 as changing the natural period of the isolated structure ("multi—ste;)

CONCLUSIONS

ly 4 driv.jing s It? "negative"”, pushing effect is immediate, where as its
nositive s dissipating effect needs more time to fully develop. Besides, the
frequency spectrum area of the superstructure and that of the isolated system
are supposed tc_:': be well separated, so usefulness for the superstructure of ad-
ding some damping to the isolators is rather doubtful. And what is more, there
is no need to confine the superstructure's displacement relative to the earth,
or better to say the earth's displacement relative to the superstructure. The
jJeformation of the structure 1itself is what matters. Therefore, low friction
hase isolation in combination with progressive (multi-step) frequency separa-

+ion appears to be a much more fruitful goal.
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