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Fig. 4. Relative cross deformation of concreterotqypes columns

— Character of the strain distribution was set altheglength of prototypes couplings and its commlé&an
as a linear displacement relative to the couplodgrabutting. The areas of strain concentratiamgathe length
of the connection were creating.

— Experimental tests of columns with coupling sle@ave possibility to determine the strength of
prototypes columns at the central compression.

- Placing a mechanical connection in the compreseaed did not lead to additional significant strains
in concrete and did not affect the strength, aedetlivere no influence on stiffnessof tested coraretumns.

— The obtained results allow us to recommend newtoactson mechanical connections for practical
application.
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ECOLOGICAL TRENDS IN THE BUILDING INDUSTRY

MALGORZATA SLIWKA
AGH University of Science and Technology, Poland

The article discusses the criteria for environmémrtssessment of buildings and the various methods
of environmental certification. Sustainable buildiis based on the use of environmental technologigsh
as non-waste technologies, low emission technosogie renewable energy sources, reducing of energy
consumption and use of ecological materials.
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The building sector is a sector of the economy,ctvhias a very strong impact on the environment,
among other things; it is responsible for the comstion of 42% of energy and emission of approxiryad&%
of greenhouse gas emissions in the EU. At the sangeconstruction in the EU market is buoyant (16R&DP
and 7% of the workforce), with a high potential fienovation. The implementation of the conceptudtainable
development in the construction industry includegimnmental aspects, social aspects and econoaspaicts.
The chances of improvement in the housing secespansible for 26% of total energy consumption are
substantially higher than in commercial construtti@omprehensively assessing the environmentaldtrgfaa
building, usually shall be taken it impact on th@hancing of the greenhouse effect, the ozone ldgpletion,
consumption of primary energy, water consumptiod avater pollution (eutrophication and acidificafipn
generation of waste and emissions of hazardousasudes and the impact on the local microclimate.

The Assessment of the impact of the building on ¢hgironment is to determine the interaction of
process and environmental and quantify of resouacgisenergy flows charged from environment and techit
into the environment [5].

To assess the impact of the building on the enuiemt throughout the life cycle analysis is used LCA
(Life Cycle Assessment) (Fig. 1).

-

extraction of raw
materials

)

production

W\

use of
building N—// construction

Fig. 1. Life Cycle Assessment of building
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In the life cycle analysis of a building the enviroental impact of all stages is considered : etitiac
and processing of raw materials, the manufactupragess, transportation, distribution, design, trocson,
operation and repair, end of life, change the wlayse and re-use of waste. At each of these stagesilding
strongly interferes on the environment, and interiee may have either a negative or positive impglee
overall impact on the environment is determinedtlyy balance of positive and negative impacts. LGA o
buildings can be seen in the context of the analykthe environmental impact of individual buildimaterials.

The longest stage in the life cycle of the buildisdts use. The average person spends 80% offéniis |
building, therefore comfort and indoor environmerg it is very important things. Analyzing the dtabf life,
most often is taken into account criteria such ealth, safety of life, the environment and houssitgation
[niezabitowska]. The quality of the building, acdimg to the POE (Post-Occupancy Evaluation) caxibéeed
in terms of technical quality, functional qualitipehavioral quality and organizational and ecomdnica
effectiveness. By ABSIC (Advanced Building Systelmi®gration Consortium) the quality of the buildingn
be assessed in terms of quality of space, theramafart, air quality nad acoustic and visual quajl;

Among the tools used to assess the quality of tiildihg include:

- REN (Real Estate Standards) — Dutch norm of re@tesconstituting a systematic checklist, that
allows to determine needs through discussions flielipr architects when determining the requirernseott the
investor).

- PBAP & MM (Physical Building Audit Procedures andahitenance Management) — it is the
procedure for checking the physical condition & Building and its maintenance management — expeftiod
for Facility Management in intelligent buildings.

— LCA & LCCA (Life Cycle Analisis & Life Cyclec Cost#nalisis) — analysis of life-cycle costs of the
building, allowing for the evaluation and calcutatiof economic justification of modernization [3, 5
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The implementation of objectives of sustainableedtgyment with regard to construction is reflected
primarily on tightening requirements for thermaguation of external walls and reduce the seasdamand for
energy for heating the building. So every buildihgt meets the criteria for sustainable buildingstrhe, by
definition, energy-efficient building. Criteria fassessment of buildings, in terms of its compkandth the
criteria established for sustainable constructsoshiown in Fig. 2 [4].
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Fig. 2. Evaluation criteria for sustainable builgkr4]

For the assessment of buildings in terms of enwiramtal requirements apply multi-criteria evaluation
systems are used. They take into account the impfabuildings on the environment and quality ok libf
residents. The most commonly used systems are BRE&# LEED.

The British system — BREEAM (BRE Environmental Assment Method), which is also used in the
international version, takes into account localdittons and law regulations in each country. BREtKeS into
account many features of the building includingood environment quality, energy efficiency, availi#p of
transport, materials and design, exploitation ampglémentation, water and waste management [1, 2].

LEED (Leadership in Energy and Environmenral Dekign a certification system recognized
internationally. It refers all the parameters, thed most important for buildings and society, asrgy saving,
rational water consumption, reduction of CO2 emissj improved indoor environmental quality, reseurc
management and well-being of inhabitants. The systevery highly flexible and can be used bothasidential
and commercial. LEED is recognized and used througthe world, however, does not seem exam in ¢edpi
climates.

There are also local environmental building assess$systems that are used at national or regienal.|
The German Sustainable Building Certificate — DNGBbased on the concept of integral planning, that
determines the character of the building at thergleg stage. DNGB system considered issues suebasgy,
economics and social quality, technical qualitypgass quality, and the quality of the location. Amahe
environmental certification systems should alsduide a system developed for the European Union — EU
GreenBuilding, Geeen Star (Australia), HQE (Frarao®) the system CASBEE (Japan) [2, 3].

Sustainable development in the building industrgagried out by balancing production and consunmptio
patterns in relation to local conditions, the proimo of sustainable energy management system astdisable
transport system in residential areas. In the yastrs there are many initiatives to promote thatioas of
settlements in the industrial, devastated areds aviisk of biodiversity. Areas for building aredirening to be
treated as a natural resource, which could be tiplén the sustainable building industry, mucleribn is
paid to the protection of the environment, mainjythe energy management (reduction of energy copsam
thermal modernization of buildings, installationRIEES) at all stages of the LCA, the use of lowhon-waste
technology, low carbon emission technology, prompttlean production systems and BAT technologies. |
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order to maintain the quality of products theresed classification and labeling of chemical prdslspecifying

the risks of their use, the marking of constructiwaducts and equipment (in terms of energy consiem@and
eco-design of energy-related equipment, as Eneafpell,. Ecodesign) and their impact on the envirorir(teco-
label). Implementation of the concept of sustaieat#velopment in the building industry should becpded by
legislative procedure, adapting national legistatand national strategies related to constructey) €nergy,
environmental protection, sustainable developménattegyy), as well as a comprehensive examinatiothef
environmental problems in the legislation, plannamgd management. The implementation of the economic
criteria should be based on the develop of econ@mit ecological account system , efficient usewvailable
economic instruments and market conditions, sucheagreen procurement, green tax reform, grees [jblb].
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MODELLING OF THE BASIS OF SOIL OF VARIOUS RIGIDITY

MIKITA AVERCHANKO, DZMITRY SHABANAU
Polotsk State University, Belarus

The model of the basis of soil of various rigiditiyich provides rigid structure is offered and regeats a
monolith which doesn't give in to shrinkage. laisimportant factor for design of highways as thebtem of
shrinkage of the basis &ctual today. For a thorough assessment of soilhawee to go deep into structure of a
monolith, into its packing, and also consider boaies steam channels.

In one of his books the American scientist JamedMatson not without humor and a fair share of
sarcasm tells about, how he together with BritistnBis G. Shout and Maurice X. F.Uilkinsom opertegcsure
of a gene spiral. These three scientists receivedNbbel Prize in 1962 for this discovery. If tast Watson, he
carried out the most part of time in search of gatlements and only sometimes for own pleasurectftd on
how to construct gene model of small balls. The tesnsisted in that, knowing approximate number and
sequence of an arrangement of atoms in DNA moletaleonstruct its model of balls and cores. Thesiof
balls in model corresponded to the extent of atonl8NA molecule. Their work which has become noweada
classical, — a striking example of how, playinddat is possible to get the Nobel Prize.

In a chain of reasoning about the most dense spatiquickings somebody was come, probably, to mind
by thought that such pickings are capable to arigeonly by careful laying of atoms one to one, blgo is
casual. For the sake of experience it would beiples® take a box with spheres, to shake it prigpend then
to investigate packing structure. Such experimésu aas carried out. However, thus, the densestipgof
spheres with volume filling in 74% never turned,aigually density of packing made about 60%. thsious,
that crystals get the structure not in a random,vaaig there is some regularity. Not by gift a papag with
peas or grain it is always used only for 50 — 6G%e volume.

Fritz Laves investigated the Dutch crystallographejuestion of what most friable (least dense) ipgck
of atoms, in general possible in crystals. It afiirhas to be constructed so that some atoms thekess
adjoined among them, differently there won't beedbl be a firm body. Laves came to a lattice wittumne
filling to 5,5%. However in the nature, apparentiych crystals don't exist.

After scientists understood a structure of crysthéy undertook determination of their theoretiahbility. It in
principle is very simple. Between atoms the comeatian forces which size with a sufficient accuricgstablished by
physics of a firm body work. From such private é&mcnaturally very small, there are general totaes. Wish to break
off someone a metal crystal and it should overdbiese total forces of communication.
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