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Abstract

According to the modern international construction norms (ISO, EN, DIN,

] yyYn), there are uni f or-rise civibpunpmsse buildings desi g
(height >75 m), because these buildings are perceived as unique structures and their
architectural and castruction solutions are adopted individually.The main

building materials are steel and reinforced concrete. It is known that in such
buildings the share of loatbearing structures (foundation, column, rafters, roof

tiles, etc.) is about 340%. The use Preinforced concrete increases hardness, fire
resistance, service life, allows to mechanize the construction and installation
processes, to diversify the interiors and exteriors of the building, and ultimately to

improve the economic indicators of consttion.

Despite the advantages of reinforced concrete in the construction of residential
and commercial objects, they also have a significant disadvantagelarge mass,
which is why the building requires big foundations, amtseismic measures,
protection from the effects of an aggressive environment, damping measures of
oscillations caused by wind and seismic loads, etc. , which ultimately affects the
costeffectiveness value.

The influence of mass on the carrying capacity and seismicbgity of the
building is especially clearly observed in highise buildings (skyscrapers), for which
various, expensive, strengthening, and protective measures are used to compensate.

It is possible to reduce the mass of a higise building by usng light materials
in self-supporting walls and partitions, by reducing the crossection of reinforced
concrete loadbearing structures through higkhgrade (B66B80) concrete, by using
rigid reinforcement, by introducing void-forming joints in monolithic reinforced
concrete roofs between floors (bubble deck, Cobiax systems, etc.), Also in roofing
with inserts of blocks of light material (perlite, foam plastic, foam polyurethane,
polystyrene foam, fichaplast, peat, pumice) etc.

On the basis of tle conducted theoreticalexperimental studies, measures to
reduce the mass of irregular monolithic intefloor roofs in high-rise frame buildings
are proposed, compared to Cobiax systems, using cheap materials (recycled plastic
bottles, sewage pipe wasteffouts).

Experimental studies have been carried out on bottles made of polypropylene
with a capacity of 2 L to study their behavior in the concrete array under different
pressure conditions. The critical value of the internal brow pressure ame tcritical
value of the longitudinal uniformly distributed load were also determined.

Based on the analysis of the results of experimental studies, it is proposed to
use monolithic roofs between floors, as well as sports and children's playgas,
garden paths, road pavements, sheds and shopping facilities, enterprises, exhibition
halls, pavilions, etc. In monolithic reinforced concrete slabs of floors, the use of



household waste, in particular, polypropylene bottles with nipple caps, with an
internal excess pressure of 280 atm. It is also possible to use plastic waste pipes
(diameter 100200 mm) (length 306600 mm) closed on both sides instead of bottles.

We studied in 20182021 A two-story multi-functional car maintenance
complex ("Tegeta Motors") built in BatumiCobiax balls imported from Europe were
used to lighten the roofing slab (area 1411.6 m2) at this facility. The analysis of the
documentation showed that the use of Cobiax tiles on the site reduced the cost of
concreteby 33%, but the cost of the entire building did not decrease, which was
caused by very high price of these tiles on Georgian construction market (the cost
of one piece is 280 GEL per case).

Through version R3, real (under construction and design) buildja with void-
creating roofs (Kobiax type) of different storeys and configurations were developed
(multifunctional hospital in Thilisi, Chavchavadze Avenue No. 5; residential frame
building in Thilisi, Varketili settlement, Trialeti St. No. 36) calculatiorcomputer
programs "O0YdE | AnAn oaar3'and "Lira

A calculation computer program has been created for thestry frameless building

in the design stage, created with voidreating beams relieved by intefloor roofs.
Placements were inserted intohie calculation model in the form of equivalent
guadrangular prismsThe calculation gave us positive results (the consultant for the
creation of the computer program was Professor Zurab Kapanadze of the
Construction Faculty).

On September 23, @1, the Committee on Environment Protection and
Natural Resources of the Parliament of Georgia discussed the issue of "sustainable
management of inert waste" thematic research at the session (see documents of the
Parliament of Georgia, 2021, minutes of ¢h meeting of the Committee on
Environment Protection and Natural Resources No. 25, September 23), where In
accordance with the fourth article of the Code (the hierarchy of waste
management), which requires prevention, preparation for reuse and recycling fo
waste management, the general opinions developed by our group were presented to
the Parliament, which related to the issue of using plastic secondary waste in
monolithic reinforced concrete constructions and in general concrete production
(reporter Professor T. Khmelidze). The Parliament expressed a substantive interest
in the mentioned issue and this proposal was reflected in the regulations of the
resolution (see recommendation 5. Minutes of the meeting of the Environmental
Protection and Natural Resowes Committee of the Parliament of Georgia N41.
April 19, 2022, 4:30 p.m., Parliament of Georgia, First Republic Hall).

The best way to implement the resolution of the Parliament is the activation
of scientific research in this direction and indaving the problem the effective
involvement of companies and organizations producing plastics and composites
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