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THE INFLUENCE OF ARTIFICIAL RESINS

ON WATER RESISTANCE OF GYPSUM MATERIALS

The thesis presents the results of laboratory resezoncerning the influence of combined silicorl apoxy
resin supplements on hydrophobic and water resistéenatures of gypsum materials. For comparatigsaes,
the first stage concerns the influence of singmadifying preparations. It has been proved thah Isdlicon and
epoxy resins introduced to gypsum compositions reggly have advantageous influence on hydrophohit a
water resistance features of modified gypsum nalterHowever, they do not protect these materigiEnst
destructive water effects. The second stage ofrébearch concerned introducing two preparationt Hthae
different modifying characteristics simultaneoudie results prove that this research directignssfied and it
allows to obtain gypsum materials with increasedrbghobic and water resistance features, whichbeansed
in higher humidity places.

KEYWORDS: gypsum material, hydrophobia, water resise

Yesim K. AKTUGLU
Associate Prof. Dr. arch, Dokuz Eylul Universitgmir, TURKEY

CURRENT ISSUES OF CIVIL AD ENVIRONMENTAL ENGINEERIS, IN SINGAPORE AND
AUSTRALIA

In recent time, while time is running very fasteté have been lots of constructions, are beind buigvery-
where. Especially, Changi Airport Terminal 3, operits doors in the beginning of 2008. It is notuaé struc-
ture to house huge spaces, but also it is an envieotal issue of today. Singapore Flyer, the sistérondon
Eye with a height of 135m.,from a height of 165myswelcome to the new arrivals to Singapore frdrarn@i.
In Little India, the La Salle Art School, shines@lduring the night time while going to Esplanalblet, never
reachable on time. There are several high risédenaisal in Singapore, Little India, besides théadl skyscra-
pers in city center.

In Australia, Surfers Paradise is full with skygmes as residential for summer times. The airpoBrisbane
welcomes to the passengers from Singapore, andsnth&m go to Sydney. The city pattern of Sydney iisal
copy of London, with Hyde Park, and street namesrad. First stop is at Sydney Opera House, sultslarchi-
tectural and structural solution, coming from ai@erl957 and 1973, is still unique in the worldofrinside of
the Sydney Opera House towards Harbour Bridge duright time, gives enough idea what the Harbouddgr
looks like. Towards Darling Harbour, along the stsg a lot of skyscrapers take place as officesuAd Darling
Harbour, the new environmental development, namied Ktreet Wharf, announces about lots of addresses
eating during the day, defining the new name ofymient in Sydney. The convention center in Darktagbour
is ready for every exhibition. And the shoppingteennearby the convention center and the sea muséthe
next side of the wooden bridge for monorail conioecserve for the happiness of the people in Sydiéag
New South Wales Museum, just across the Royal Bmib®ardens, is a great chance to meet with t@tent
Australian artists and their products under a ragyestruction.

In the paper, the flow about the current issuesivaf and environmental engineering in Singapord Aastralia
will be defined with their architectural and struictl explanations.

KEYWORDS: Singapore Changi Airport Terminal 3, Sipgre Flyer, London Eye, La Salle Art School in
Singapore, Esplanade, Surfers Paradise, Brishamp®rdi Sydney Airport, Sydney Opera House, Hydekar
Sydney, Harbour Bridge, Darling Harbour, King StrBevelopment in Darling Harbour, the New South #gal
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INFLUENCE OF CONCRETE ADMIXTURES ON LOWERING THE QGCRETE MIX FREEZING POINT

The paper presents the ‘anti-freezing’ action ahixdures in the light of their influence on lowegithe freezing
point of fresh concrete. There have been presahtedesults of freezing point tests for selectehiatiires to
concrete mix in commercial concentrations, reducethe concentrations applicable in dosing to ailergcon-
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crete mix, as well as the results of tests of theceete mix with the use of the said admixturese fidsults of the
tests should be helpful in understanding which atimés better support the protection of concress fets in
low temperature conditions, and in particular — wihg application of admixtures does not enableatbemdon-
ing of other protective activities at the earlyggtaf concrete setting in minus temperatures.

KEYWORDS: concrete, concrete admixtures, freezioigip concrete casting in winter, concrete curing

Zinovij BLIKHARSKIY

Prof. D.Sc. PhD., Lviv Polytechnic National Univigys Lviv, UKRAINE
Roman KHMIL

Assistant Prof. PhD., Lviv Polytechnic National Meiisity, Lviv, UKRAINE
Rostyslav VASHKEVYCH

Assistant Prof. PhD., Lviv Polytechnic National Meiisity, Lviv, UKRAINE

RESEARCH OF REINFORCED-CONCRETE BEAMS DEFORMATIONRENEWED AFTER THE
INFLUENCE OF AGGRESSIVE ENVIRONMENT

The article presents the experimental and thealetisearch of reinforced-concrete beams deformstidam-
aged in the conditions of simultaneous influenceaggressive environment and loading with theirHertre-
newal. The peculiarity of this research is thatimyrinfluence of aggressive environment reinforcederete
beams were tested both under the action of loaalingwithout it. The influence of aggressive envinemt and
renewal took place in the conditions of the oparatoading on the reinforced-concrete beams. Swwn@ina-
tion of influences allows to define the optimal hed of research of the renewal process in reintbomncrete
structures and the influence of loading, at whivh $trengthening takes place on the efficiencyenéwal and
deformations of experimental samples. The experiaieand theoretical values of deformations of reioéd-
concrete beams which were renewed without loadimhunder the operating loading are obtained. Téwin-
parison is carried out with the purpose of detemgjrthe optimal method of research of such strastur
KEYWORDS: reinforced-concrete, corrosion, renewahultaneous influence, stress-strain state, deftioms.
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SEVERAL DEFINITIONS OF ZERO-ENERGY BUILDINGS DEPENRG ON CALCULATION
PROCEDURE AND BOUNDARY CONDITIONS

Depending on the country, geographic situation,teraconditions, measuring, there are differeninitedns of
zero-emission or zero-energy buildings. First therest be decided if the building is on the gridnot. After-
wards, guided by the calculation, the on-the-gtidldings can be divided in four groups: net zertte gnergy
use, net zero source energy use, net-zero enesgyynet zero energy emissions. With every definjtimu have
some specific systems, also depending on diffdsenndary conditions. Every building needs to haigeolwn
monitoring system so they can see if they are a-eeergy building or not. Belgium and Poland are tilvo
countries which we compared. They are not so sintifathe used systems for renewable energy. Moitly,
depends on what the government advice, what theyuiag their support to. Still, in the end, theeusnakes the
choice.
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EVALUATION OF REINFORCEMENT BONDING IN FOAM CONCREE

The presented study is devoted to experimentabrekeof the reinforcing bar and foam concrete bogdgihe-
nomenon and the estimation of its durability. I5ét that the reason of early destruction of thefosced foam
concrete beam structures is the inefficient reitify bar and foam concrete bonding. The authorseptea
method of calculation of bonding stresses on thge et bar contact with the array of foam concreteich are
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defined from the condition of the accepted rectéangdistribution diagram of stresses on the lergfthnchor-
ing. Two types of diagrams are made for usage withé offered engineering method of calculatiothafiding
strength of both smooth and ribbed reinforcemeti fgam concrete of different density. The wayraprove-
ment in safety of the reinforced foam concrete trotions is specified through the use of anchors.
KEYWORDS: foam concrete constructions, reinforcenimmding, bonding strength, anchoring.
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MODIFICATION OF EPOXY MORTARS BY A PET HYDROLYSATE

This paper describes a method of obtaining as agedlelected properties of epoxy mortars. The aaddf poly
(ethylene terephtalate) hydrolysate (PET) as a fieodf epoxy resins (EP) resulted in an improvetiarse-
lected properties of the mortars in comparison \hin properties of mortars based on unmodifiechsesihe
application of PET waste materials in the modifmatof polymeric binders in mortars is also advgetaus for
economical and ecological reasons.
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PROBABILISTIC MODELING OF TIMBER MEMBERS

Safety assessments of structures built in the qeagtire taking into consideration many differentgraeters.
These parameters are mostly random and descrilarialatcharacteristics, actions and history ofcasti The
load bearing capacity of timber structures decreagith time. It depends on the type of load andbém
Strength reduction effects, referred to as cre@pure effects, due to long term loading at higkssrratio levels
are known for many materials. Timber materialshaghly affected by this reduction in strength withration of
load. Characteristic values of load duration aratllduration factors will be calibrated by meansisihg proba-
bilistic methods. Three damage accumulation moad#isbe considered, that is Gerhards model, Ba&dto-
schi's and Foshi & Yao’s model. The reliability iile estimated by means of using representativet-sand
long-term limit states. Time variant reliabilitypects will be taken into account using a simplee@sentative
limit state with time variant strength and simuwatiof whole life time load processes. Non-destuectaborato-
ry tests of timber strength will be applied to ugdthe level of safety. The Bayes theory and medluay will
be applied to calculate the aposteriori level mier members parameters and safety.
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ANALYSIS OF BONDED CONNECTION FOR HYBRID STEEL-GLASBEAM

In the last few years, due to the intensive pragyeexl research in the field of glass structureghangical prop-
erties of glass have been distinctively improved aossibilities of use glass for a load carryingnents are
now advanced. Different types of hybrid construtsioconsisting of glass and other material, ardyaed or
even newly developed focusing on an optimal stmattinteraction between both materials. The newridyb
steel-glass beam consists of steel flanges, glabsand bonded connection between them. A key aspehis
development is the selection of the suitable adbesifferent types of adhesive with a differentainanical and
deformation properties were chosen for the inssamtll-scale tests. Clear idea of the behavior efatihesive
layer and knowledge of the shear and tension stiesfgvhole connection, are the first steps, nedddse done
to successful modeling and investigation of the llybrid steel-glass beam under increasing load.
KEYWORDS: hybrid, steel-glass beam, glued connectaxhesive, material properties, analytical moE#,
modelling
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COAL FLY ASH PROCESSING FOR ITS UTILIZATION IN BUIDING MATERIALS PREPARING

The fly ash from coal combustion processes is aevasry attractive for recycling in the building tedals
preparing. Presently, a small portion of coal bognproducts is being utilized for this purpose iovakia.
Aimed at a wider recycling and exploitation of cfiglash as siliceous and aluminous substancedrbthilding
materials production, the pre-treatment of fly &sk® designed for their quality improvement. Thisper
presents the results of mechanical and chemicalaticn of coal fly ash regarding the utilizatiom ¢oncrete
and cements production. The investigation of ptossiechanical properties of concrete specimens based
mechanically and/or chemically activated coal fhas a partial cement replacement (25 wta#@r 28- and
90 days of hardening showed that the addition ta ffy ash activated under optimal conditions ioy@s the
compressive strength of these composites in cosgratd concrete with non treated coal fly ash.
KEYWORDS: coal fly ash, utilization, mechanical agttemical activation, concrete
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PHOTOVOLTAIC SYSTEMS IN SLOVAKIA

The current energetic crisis, which affect Europd &lovakia, evoked amount of serious questionsexming
the dependence on fossil fuels and the possilafitheir replacement by alternative energy souicdle future.
One from the potential alternative source is selaergy and its immediate conversion to electribigyusing
photovoltaic cells.

Nowadays, Slovakia finds its position at the endarious tables pointing to the installed capaoityhotovol-
taic panels in the European Union.

Article describes a brief overview of photovoltaievelopment in the world and suggests potentiad irs¢he
future. Article is directly related with buildingoua center of excellence for renewable energy ssurad related
progressive indoor technology, which is involvedharaculty of Civil Engineering, Technical Univeysiof
KoSice. One from the several objectives resolvimghis project is the transformation of solar egergo elec-
trical energy through photovoltaic cells. Part loé tthesis is intended to compare legislative armh@mical
conditions in Slovakia and abroad.
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THE PROPERTIES OF CEMENT CONCRETES MODIFIED WITH BERPLASTICIZERS

The properties of grouts, mortars and concreteurest with four different superplasticizers haverbeeesti-
gated. We determined the plasticizing and setiimg bf cement, the plasticizing and shrinkage oftars, the
consistency change of concrete mixtures as a fumaif time using the slump and flow tests, anddbepres-
sive strength and water absorption of cement comcide investigations carried out show the sigaiit impact
of superplasticizers on the plasticizing of cemgnatuts and on the shortening of their setting tifflee shrin-
kage of mortars depends on the type of superpiasticFurthermore, the consistency change as aifumof
time depends on the type of superplasticizer aditates the possibilities of lengthening the tilhevorkability
maintenance of mixtures with those superplastisiz€he linear relationship was found between tHaegof
the slump loss and the slump flow as a functiotimé. The superplasticizers used significantly lothe water
absorption of concrete and increase the qualityha$e concretes by 1-2 classes as compared wittotierete
without admixture. The investigations into cemeaharete with superplasticizer indicate the possigd of
regulation of concrete mixtures consistency andciiglg the adequate mean of transportation andnglaaes
well as some cement savings.

KEYWORDS: superplasticizer, paste mortar, concnaitdure, slump loss, flow test, concrete
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OPTIMIZATION OF NATURAL ILLUMINATION AND THE SAVING S OF ENERGY OF EDUCATIONAL
ROOMS CONCERNING RECONSTRUCTION OF NATIONAL UNIVERBY ,LVIV POLYTECHNIC”
BUILDINGS

A problem of windows reconstruction, that necessaryo with observance of operating normative resjuents
became actual. Low level of resistance of air paitiity is conducted to significant periodic andnaaniform
receipt in a premise cold and warm air during ar.ygawever, high level of natural illumination witht engi-
neering means of regulation creates light disconifothe rooms.

There is possible to reach optimization of condsi@f natural illumination and the saving of eneigyduca-
tional rooms due to rational reduction of windovwees

KEYWORDS: illumination, temperature, microclimatispect, thermal resistance, comfort
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APPLICATION OF ALTERNATIVE FUELS FOR CEMENT PRODUGODN

In this publication a possibility of thermal utéition of alternative fuels in cement industry iggented. The
replacement of natural fuels with secondary mateirathe process of organized waste recyclindhés rost
significant step in this direction. One should eaibe the concept of “organized recycling”, i.ee@xted con-
sciously and above all with the earliest possiblgregation of initial secondary materials. Suclregation must
not only lead to separate of different materialg, $hould also be applied to secondary materialthi® produc-
tion of alternative fuels. Only then it will be Efient as regards both environmental protection @smhomics.
The goal of lowering production costs is one of twain factors stimulating activities aimed at repig the
natural fuel used in the cement production proeétis alternative fuels obtained from combustiblestes. The
second factor is environmental protection, for@ast of undergoing potentially hazardous storagstegacan be
duly treated and rendered harmless in a useful wily,the total consumption of their energy. Cemights, in
which combustion processes reach temperatures @9026°C, are one of the several industrial insialtes
ensuring the effective and environmentally friendbynbustion of alternative fuels.

KEYWORDS: alternative fuel, combustible wastesyiia utilization, cement kiln
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THE DURABILITY PREDICTION OF DETERIORATING REINFORED CONCRETE MEMBERS

The features of durability prediction and concepitdime-dependent reliability analysis of detertorg rein-
forced concrete structures subjected to extremdatgrand lateral actions as rectangular pulse reh@nocesses
are discussed. New methodological approaches itneadependent survival probability analysis andatility
prediction of reinforced concrete members are clamsd. The safety margin of particular membersaseted
as a random finite sequence. The effect of coimtidecurrent extreme actions on their survival piulities is
analyzed. The instantaneous and long-term surpnaiabilities of particular and structural membefrsleterio-
rating structures are considered. It is recommerdezhlculate these probabilities by the unsoptastid ana-
Iytical method of transformed conditional probai®l. The technical service life as a quantitativeability
parameter of deteriorating structural membersudistl.

KEYWORDS: survival probability, probabilistic duriity, technical service life.
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OPTIMIZATION OF PROPERTIES OF CLAY SOLUTIONS ON THBASIS OF THE UKRAINIAN
BENTONITES

The article is devoted to the development of Ukeairbetonites use technology at no-dig lying ofisegring
communications by a horizontal-directed boring rodthvia special solutions upgrading and laying tetbgy
designing. As a result of implementation of expenal research experimentally-statistical modets got.
These models characterize influence of the varmetbfs on the technological rates of the speciaitisos on
the basis of the Ukrainian bentonites: densitylay solutions, filtration-loss quality, and thiclsseof clay filter
cake, viscosity, and yield point. The analysiseafhinological properties of such solutions modifigdchemical
additions iscarried out On results of experimental research the choiceptimum compositions of the special
solutions on the basis of the Ukrainian bentonisesarried out. A mathematical modeling was usedtlits
purpose.

KEYWORDS: Ukrainian bentonites, horizontal direci#b drilling, optimization.
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EFFECTIVENESS OF COMPLEX MODIFICATORS IN CONCRETE

The paper is devoted to obtain high performancemde with complex modificators and investigatidnite
exploitative properties. It was shown, that impmbwdharacteristic of concrete are achieved by optgrenulo-
metric composition of fine, coarse aggregates amdptex modificators plastifying and acceleratingtba basis
of sulphonaftalinphormaldegides, polycarboxylated highly soluble electrolytes, such as sodiumutfase and
rodanide. The optimal compositions of complex miedibrs due synergic action of their ingredienteveéd to
obtain concrete with improved properties durabgitd provided efficiency in monolithic building.
KEYWORDS: concretes, complex modificator, polycatyate, high strength, flowability, durability
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DRY BUILDING MIXTURES ON THE BASIS OF GYPSUM-FREE®RTLAND CEMENT

In this publication theoretical principles for ointiag gypsum-free Portland cement (GFPC) modifigdblgan-
ic-mineral additives were investigated. Gypsum-firegtland cement was improved by rational seleatibthe
chemical additives which act as hardening accelesaplasticizers and setting retarders. The hiairaand
structure formation processes as well as buildéudntical properties and running ability were essaleld. The
influence of alkaline metals carbonates as hardeadtelerators opH of a liquid phase, hydration degree in the
alkaline systems as well as features of plastisiaetion in constitution complex chemical additivesre inves-
tigated. The possibility of speed regulation of @€arly structure formation by introduction settirgarders
which are replacing the effects of gypsum was deitexd. There were investigated the characteristicthe
phase structure and microstructure of the artificement stone on the basis of gypsum-free Porttament
modified by the complex chemical additives and {ityspersated lime stone. Early structure formaisooha-
racterized by hydroaluminate hardening type withmiation of metastable carbonate replaced by-plrase
followed by structurally active hexagonal Afphase GAICO,[11H,0.
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MAIN GOAL - HOW TO ACHIEVE A ZERO-ENERGY BUILDING

A net zero building energy or zero energy buildi@gB) is an overalterm applied to a residential or commer-
cial building with zero net energy consumption andfero carbon emissions annually. It has greatiuced
energy needs so that the remaining energy needeaupplied with renewable technologies on- orsa#;
depending on the definition. In this paper is arsBketch of the energy-use of buildings presefibvieed by
why zero energy building is a solution to the egegogoblem with advantages and potential disadvasaly's
divided in two bigger parts: reducing the energgded, and generating energy from renewable resaufte
later gives a short list of possible techniquegd¢oerate energy. In chapter four are some guidetimeselect
materials to construct the building. The focuséhisron sustainable materials.

KEYWORDS: zero-energy, building, method, energycédhcy
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BUILDING ENVIRONMENTAL ASSESSMENT - SITE SELECTIOMND PROJECT MANAGEMENT
Building environmental assessment is a specificgse oriented to systematic, comprehensive andrattl
evaluation of building performance. These procebkssbto design, construction and operation ofddugjs with
respect to criteria of sustainable developmentldihg environmental assessment is not only toaaftrol, but
also tool of sustainable building design. The buogdenvironmental assessment systems deal withssléztion
criteria, the efficient use of energy and wateoteses during building operations, waste managermering
construction and operations, indoor environmentiality, demands for transportation services, aedstiection
of environmentally preferable materials. The Slobailding environmental assessment system was psede
The fields and indicators are proposed on the bhagailable experiences database analysis frorin@maental
performance of buildings. The field site selectiord project management will be introduced in theepaAlso
the proposal and verify of this field will be presed for selected office building.
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METHODS FOR THE DETERMINATION OF THE MODULUS OF EL#ICITY OF COMPOSITE
MATERIALS USED IN A PAVEMENT STRUCTURE

Road building materials are exposed to forces chbgetraffic load, climatic influences, but abovitta air
temperature changes and moisture. These effectsesiathemselves in the cyclic changes in a pavérsienc-
ture and its sub-grade. Force effects induce camaui@d stress and strain condition in individualgragent lay-
ers. The strain of various materials caused by#mee load is different and depends on their deftomaharac-
teristics. The deformation characteristics of rbadding materials are important inputs in the patjand design
of a road pavement structure. More demanding remeénts on materials as well as ecological condides
regarding the utilization of materials in constiont and other issues, require more research andréation of
new materials with outstanding and more suitablesjmlal properties than those offered by the curneaterials.
One of the major research results is the discowémodern materials called composites. The geoostand
physical structure of the composite material infices its overall characteristics. The analyticatlelling of the
particle components of composites, the so-calledsignomogenous and quasi-isotropic models of cotnpac
materials, enables to assume and define thesectbidstcs.
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CONFORMITY CONTROL OF CONCRETE STRENGTH BASED ON EHRISK ASSESSMENT

In the conformity control of concrete, differeniteria are in use. The current design codes aredbas the
semi-probabilistic design format. This supposes @hsufficient degree of control exists to asshed & distribu-
tion of concrete strength is in accordance withaksumption on which the design procedure is bdgetthe
paper the following aspects of conformity contrbtoncrete strength are covered:

- general concept and types of conformity criteria,

- hazard and risk in conformity control,

- risk-based conformity criteria,

- concept of risk balance between producer andtclie

KEYWORDS: conformity control, concrete strength, ©@ves, risk assessment.
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CARE OF THE TECHNICAL STATE AND SAFETY LEVEL OF A BILDING OBJECT EXEMPLIFIED
BY A MULTI - STOREY APARTMENT BUILDING IN RZESZOW

The article presents the problems of maintainiregubability of the structures erected in the ldise &nd early
90s using OWT-75 large panel technology. Its exanph ten- storey department building in one effthusing
estates of the Rzeszéw Building Cooperative. Féeva years the building has been checked by theoasith
During that time many defects have successively liegnd. Their extent and origin have been desdripeop-
er remedies suggested and then applied. They ehaugeod technical state of the building and enearibe
residents’ feeling of safety.

KEYWORDS: large panel building, technical stat@aieing, strengthening, safety level, durability




