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The effect of vibroreplacement and efficiency of the base-isolation sliding-bearing

system

L.Sh.Kilimnik & N.V.Bryantseva
TsNIISK, Moscow, Russia

ABSTRACT: The report deals with some research problems and practical reali-
zation of buildings with systems of base-isolations sliding supports. The
design and proportionong details are discussed.

Nowadays the problems of earthquake
resistance became the subject of ma-
nkind investing. Among others load-
~bearing systems the base isolation
attrack thorough attention of engin-
eers and designers as well as manag-
ers in earthquake engineering and
engineering seismology. These syst-
ems allow to protect the structures
from earthquake-induced hazard and
to prevent a lot of socioeconomical
undesirable consequences.

The report deals with one of the
base-isolation systems which differs
from other by special type of slid-
ing supports, that composed of the
pair of plates (roughless, steel and
ftoroplast, native version of tefl-
on). Due to creation of the sliding
supports all other load-bearing stru
ctures of the building became unloa-
ded comparing the structure of trad-
itional scheme and it appears the
possibility to eleminate the seismic
loads on structures during prominent
vibrating of the ground. When the
shear force in the base level of the
building exceeds the forces of fric-
tion between the plates the upper
part of structure slides on them be-
gins to slide. In the process of
sliding the deformations of structu-
ral elements became miserable, as
well as the inner forces.

Such a-system of sliding base-iso-
lation supports (SBIS) was investig-
ated thoroughly in TsNIISK named af-
ter Kucherenko and Bishkek Polytech-
nical Institute. About hundred buil-
dings (with brick masonry walls and
large-panel walls) were constructed
and tested under static and vibrati-
onal forces in Bishkek (former Frun-
ze), Feodosia (the Crimea), Petropa-

vlovsk~Kamchatskiy, etc.

The later research was fulfilled
due to the necessity of establishing
the adequate design scheme of build-
ings with SBIS. The structure was
modelled by multy-degree of freedom
systems with concentrated masses un-
der one- and three component seismic
excitation. In cooperation with the
Irkutsk Institute of Earth (A.Berzi-
nskiy, A.Ordinskaya) and the Instit-
ute of Physics in Bishkek (Prof. V.
Gurovich, G.Desyatkov) there were an-
alysed 2~9 storeyed apartments and
social buildings with SBIS systems
under real seismic excitations pres-
ented by the accelerograms of vario-
us earthquakes.

It was discovered that the build-
ings with SBIS systems could not ha-
ve intensive vibrations. The process
of its movement devides into two com-
ponents - rapid oscillations and
slow sliding of the upper part as a
rigid body %Fig.l).
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Figure I.
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It was aslo investigated the ghase
portrets of the systems (Fig. 2).
They show that even under severe se-—
ismic excitations (up to II intensi-
ty degree according to MSK or MKS
scale) the base-isolated systems ha-
ve closed cycles of vibrations. It
was proved that the shock regime re-
quirements for proportioning of the
stoppers could be dropped.
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Figure 2.

Nowadays the new type of base-~isola-
tion supports is in the process of
investigations and experimental des-
ing. They compound the favourable
features of SBIS and rubber isolat-
ors. These devices could be also su-
pplied by gauges and other instrume-
ntal blocks as to follow their beha-
viour during earthquakes or natural
vibrational tests. The rubber base-
~isolation sliding supports would be
used in the projects of some experi-
mental buildings in Bishkek and oth-
er towns as well as in earthquake
protection systems of built-in tech-
nological and engineering equipment
in earthquake~prone areas.
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