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INNOVATIVE BUILDING MATERIALS IN CREATION AN
ARCHITECTURAL ENVIRONMENT

Progressive building materials and technologies can ensure not
only the durability of buildings and structures that are operated in diffi-
cult conditions and the consumption of a minimum amount of energy
with little impact on the environment, but also will contribute to the cre-
ation of an effective and harmonious architectural environment in ac-
cordance with the requirements of sustainable development. An im-
portant role in solving these problems is assigned to recycled (reusable
materials); traditional natural and local building materials that due to
technical progress have gained new prospects for use in modern envi-
ronmental and energy-efficient structures and buildings (“old-new” nat-
ural materials); nanomaterials and nanotechnologies, the use of which
will not only improve the quality and properties of materials, and, ac-
cordingly, the environment, but also create completely new materials
and architectural solutions with a set of properties. The purpose of this
study is generalization, systematization and examination of these inno-
vative materials and products.

Current world construction trends indicate that the most promis-
ing trend is the development of an urban environment based on energy-
saving technologies as well as environmentally friendly building mate-
rials.

There are systems of certification and environmental assessment
of green buildings. Leadership in Energy and Environmental Design
(LEED) is a set of rating systems for the design, construction, operation,
and maintenance of green buildings which was developed by the U.S.
Green Building Council. Another certificate system that confirms the
sustainability of buildings is the British BREEAM (Building Research
Establishment Environmental Assessment Method) for buildings and
large-scale developments. Currently, World Green Building Council is
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conducting research on the effects of green buildings on the health and
productivity of their users and is working with World Bank to promote
Green Buildings in Emerging Markets through EDGE (Excellence in
Design for Greater Efficiencies) Market Transformation Program and
certification.

Building materials’ creation must consider the economic, envi-
ronmental, social and ergonomic aspects in the life activity of mankind
and production, including: ensuring the minimum energy costs at all
stages of production and use; possibility of material renovation, maxi-
mum re-use of material (recycling), preservation of environment. Envi-
ronmentally friendly materials (also known as green building materials)
are those in which low environmental impacts have been carried out for
their manufacture, placement and maintenance. They must be durable,
reusable, and include recyclable materials as well as local materials. The
idea behind a sustainable architecture is to build in such a way as to
reduce the environmental impact.

The leading components of a sustainable building architecture are
the use of sustainable building materials such as organic compounds or
secondary materials and the use of environmentally friendly waste man-
agement techniques. The reuse of building materials and industrial waste
is currently under development. With the improvement of processing
technologies for various types of materials suitable for re-production
and waste there is an intensive expansion and use of them in world prac-
tice. Recycling allows to reuse construction waste without harming the
environment. Besides, the use of industrial waste is particular relevance
in conditions with limited sources of supply of material and financial
resources.

An important role belongs to such innovative materials as natural
traditional ("old - new") building materials, made on the basis of modern
technologies. In recent years, an ecological trend is developing in con-
struction, which aims to use natural materials. These materials can be of
both plant and animal origin and do not require high-energy expenditure
for production and contribute to the development of energy-saving in-
vestments that meet current technical requirements. These types of prod-
ucts are perceived as healthy and cheap, in many cases locally available.
In addition, the above material solutions can have a significant impact
in modern construction due to the increase in prices of traditional con-
struction products and due to energy savings during construction and
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when using the investment. Examples of materials of natural origin are:
dry and compacted earth, clay, straw, wood, bamboo, reeds, insulation
boards made from hemp fiber or straw, sheep’s wool, cellulose, etc.

The most complete classification of innovative materials is pre-
sented in. Attention should be paid to such innovative materials as: re-
cycled (reusable materials); traditional natural and local building mate-
rials that, thanks to technological advances, have gained new perspec-
tives for use in modern eco-friendly and energy-efficient structures and
buildings ("old-new" natural materials); nanomaterials.

Today in the world, nanotechnology is used to produce cement,
ceramics, metal alloys, plastics, paints and other materials with unique
properties on an industrial scale. Nanomaterials are used to improve
thermal properties, increase energy transfer efficiency, lighten, heat. The
use of nanomaterials in construction is important not only to improve
the properties of materials, but also in terms of energy and environmen-
tal issues.

Developments in the field of nanotechnology in construction have
been reflected in the production of materials such as high-strength con-
crete, high-strength steel, structural composites, nano-coatings, innova-
tive films, nanocomposite pipes, fiberglass composite fittings. Energy-
efficient thermal insulation materials are being developed based on min-
erals with low thermal conductivity, sorption moisture and increased
noise absorption, nanoscale-mineral modifiers of road concrete; nano-
metric metal-mineral biocidal additives for paints and varnishes, mortars
and concrete working under conditions of biological aggression; high-
strength concrete with low average density; nanometric internal voltage
compensators and the like. A major advancement in the field of TiO;
based nanoclusters has been the imitation of the effect of lotus petals,
which are absolutely water-resistant, making the dome free of contami-
nation and wetting and self-purifying. Transparent nano coatings have
the ability to accumulate solar energy, so they can be used on windows
and facades of buildings not only to create the effect of solar panels,
which reduces energy consumption, but also gives the facade a stylish
look.

The use of nanomaterials in construction: allows the use of new
architectural solutions; reduces construction costs and the pace of build-
ing construction; improves the quality of structures and its performance;
promotes environmental conservation; ensures compliance with safety
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standards and requirements; allows designers to adapt buildings to bio-
logically similar forms, creating a model of architecture that fully inte-
grates with the climatic, chemical, kinetic and social aspects of life, re-
ducing the environmental footprint of modern society in an urban archi-
tectural environment.

J.1.1., npo¢d. Mumkin O.0., k.1.1., nou. llnmkina 0.0.

Kpueopizvkuii nayionanvnuii ynieepcumem, Yxpaina

3ACTOCYBAHHS «<E®@EKTY HAJIMAJIUX
KOHIEHTPALIIIN» B TEXHOJIOI'TI BETOHY

V 3B'13Ky 3 THM, 110 0COOJIMBA POJIb Y 334a4ax (GOpPMyBaHHS OI-
TUMaJIbHOT CTPYKTYpH LIEMEHTHUX KOMIIO3UTIB BiIBOAUTHCS BOAI 3aMi-
LIyBaHHS K OCHOBHOI'O KOMIIOHEHTY, SIKHM BH3HA4a€ KiHETHKY Bifo-
KpEeMJICHUX TIPOLIECIB Tiparalii i CTpyKTypOyTBOPEHHS, y3aralbHUMO i
MIpOaHaIi3yeEMO Pi3Hi CITocoOH aKTUBAIIi1 BOH, IO PU3BOISATH 10 3MiH
il ioHHOTO CKJIaly, CTPYKTYpH i BinactuBocTeil. HanoctpyktypHe Moau-
(hikyBaHHS BOIM 3aMilllyBaHHS, III0 PUBOANTH A0 3MIHHU ii mapaMeTpiB,
€ crtocoOOM MOJIMIICHHS PEOJIOTTYHIX XapaKTEPUCTUK LEMEHTHOTO Ti-
cTa 1 (i3MKO-MeXaHIYHUX BIACTHBOCTEH HAHOMOAM(IKOBAHOTO IIeMEH-
THOTO KaMEHIO 1 OETOHY, BUTOTOBJICHOTO Ha MOT0 OCHOBI, 32 PaXyHOK
akTuBarii piakoi $a3u i Pi3NKO-XIMIYHHUX TPOILIECIB, AKI CYIPOBOJIKY-
I0Th OPMYBaHHS CTPYKTYPH KOMIIO3UTIB.

CyTb HAHOTEXHOJIOTIi aKTUBYBAaHHS BOJH IOJIITAE B ii 3MaTHOCTI
710 CKJIQJHOTO CTPYKTYpYBaHHs y BUIUISLAI OCOOIMBUX KIacTepiB, TOOTO
YTBOPEHHS MIXKMOJIEKYJIIPHO-ACOI[IaTHBHO1 BOIH.

BaxuBa Bn1acTUBICTh MOJIEKYJI CTPYKTYPOBAHOT BOJH — iX 31aT-
HICTh YTBOPIOBATH KOOPAMHALIWHI 1 BOJHEBI 3B's13ku. Ha BenmuunHi eHe-
prii BOAHEBUX 3B'3KiB MO3HAYAETHCS MOJAPHU3YIOYa J1is IOBEPXHEBOTO
10Ha, 3 IKMM MOJICKYJIa BOJIM TIOB's13aHa KOOpAUHAIIiTHIM 3B's13k0M. Ko-
HTaKT 3POILEHHS YTBOPIOETHCS 32 PAXyHOK IOSIBM KOOPAMHALIWHUX 1
BOJIHEBHX 3B'sI3KiB. EHEprist BOJHEBUX 3B'SI3KIB 3MIHIOETHCS B 3HAUHHUX
Mexax Bijg 1-2 kkan/ MoJib 1 3a iIpaxXyHKaMHu TUTEKH €HEePTisl BOAHEBUX
3B'SI3KIB MOXeE 3a0€3MEUUTH MILlHICTh [IEMEHTHOTO KaMEHIO Ha DiBHI
50 MIla.
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