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Abstract. In the context of tightening the thermo-technical requirements for building
envelopes, the benefits and advantages of energy-efficient wall material of autoclaved aerated
concrete and aerated concrete products are shown.

Domestic and foreign researches in the field of rational use of autoclaved aerated concrete for
external walls in modern construction of energy-efficient buildings and optimization of structural
solutions of aerated concrete walls are generalized. The most important thermos-physical characteristic
for assessing the thermal resistance of external walls made of aerated concrete is the value of the
thermal conductivity coefficient. The moisture content of aerated concrete has a significant effect on
thermal conductivity, the release moisture is several times higher than the calculated moisture content
stipulated by the standards for construction heat engineering and operating conditions. In the initial
stages of construction, the moisture content of aerated concrete exceeds the moisture content
established in the normative documentation by operating conditions, which requires recalculation of
the thermal resistance of the walls of buildings taking into account the real moisture content of aerated
concrete used during construction. A detailed explanation of the dependence of the heat flow through
the enclosing structure on its resistance to heat transfer, established in the form of a hyperbola, is given,
and the dependence of the difference in thermal conductivity on the moisture content of aerated
concrete blocks is presented. When analyzing the effect of moisture on the thermal conductivity of
aerated concrete, was used the characteristic deviation = AA of thermal conductivity of aerated concrete
in a wet state from the thermal conductivity of concrete in a dry state was used. Based on the results of
the experiment carried out at OSACEA, the main conclusions and recommendations for determining
the coefficient of thermal conductivity of aerated concrete in dry and wet conditions are given. Some
aspects of energy saving in construction practice are presented, based on materials prepared by Doctor
of Technical Sciences, prof. Gagarin VV.G. The need to improve specific energy-saving measures is
shown, which should be economically viable and not reduce the durability of construction objects.
Generalized conclusions and recommendations are given.

Keywords: energy-efficient buildings buildings, rational use, autoclaved aerated concrete,
external walls, wall optimization, aspects, thermal conductivity coefficient, humidity.

Introduction. Improving the energy efficiency of buildings is a global trend aimed at
preserving the environment and reducing energy consumption. It is known that energy efficiency is
one of the hallmarks of a highly developed society. In Ukraine, energy conservation is a top-priority
strategic mission, the most important national problem and basic principle of the economy. Due to
high prices for energy resources and a significant increase in requirements for the minimum
permissible value of thermal resistance of building envelopes, autoclaved aerated concrete becomes
the main effective wall material.
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Analysis of recent researches and publications. In Ukraine, the requirements for the minimum
permissible value of the thermal resistance of the building envelope have been significantly increased.
According to the current standards for the design of thermal insulation of buildings [1], Ukraine is
divided into two temperature zones and for them the minimum permissible values of the thermal
resistance of the walls of residential and public buildings are approved. qu.n, m?-K/W. For the first
temperature zone (most territories — 19 regions of Ukraine) qu.n—33m ‘K/W, for the second
temperature zone (6 regions of Ukraine) Rymin=2.8 m? K/\N For comparison, all buildings built before
the 80s have a thermal resistance coefficient of Rymin=0.9 m*-K/W.

The increase in thermo-technical requirements for enclosure structure required the use of energy
efficient building materials, which combine: the required strength, uniformity and high thermo-
technical properties [1]. Autoclaved aerated concrete becomes such material for external walls [2].

Modern technologies for the production of autoclaved aerated concrete make it possible to control
its properties to achieve certain indicators. In practice, autoclaved aerated concrete has become the most
demanded wall material in Ukraine. The growing popularity of autoclaved aerated concrete is due to
four main factors: firstly, high environmental friendliness; secondly, the relatively low price; thirdly,
working with it is the least laborious; fourthly, high energy efficiency, for example, D300-D500 aerated
concrete masonry has the lowest thermal conductivity among homogeneous wall structures [3].

The aim and the tasks. Improving the energy efficiency of buildings through the use of
environmentally friendly and energy-efficient wall material — autoclaved aerated concrete, which
comply with the requirements for thermal resistance of enclosures structures.

Generalization of the results of modern local and foreign researches on the optimization of
external walls made of autoclaved aerated concrete.

Improving the thermal protection of enclosures structures and their implementation should take
place with careful preparation of design solutions and accompanied by experimental construction.

Materials and methods of researches. The object of researches is energy efficient wall
material — autoclaved aerated concrete and aerated concrete products. The necessity of further
improving the quality of raw materials of autoclaved aerated concrete and optimization of walls
made of autoclaved aerated concrete are shown.

Research methods — generalization of the results of new foreign and local researches on the
creation of high-quality autoclaved aerated concrete and effective products from it.

Results of the researches. Aerated concrete is one of the most environmentally friendly
materials. In terms of radioactivity, aerated concrete belongs to the first conditional group, with the
reduced radiation A¢<54 Bg/kg of becquerels per kilogram/mass

For example, heavy concrete and expanded clay concrete is corresponded to the second class
(Aer = 54/120 Ba/kg), ceramic bricks to the third class (Aer = 125/153 Bqg/kg). The group of
materials with high radioactivity — from 153 to 370 Bg/kg (fourth class) — includes expanded clay
and ceramic tiles.

Accommodation in houses made of aerated concrete comfortably. Autoclaved aerated
concrete is non-combustible and fire-resistant, capable of withstanding at least 4 hours of unilateral
exposure to fire without the appearance of signs of limiting states. Aerated concrete has a high fire
resistance: REI 240.

An additional positive factor in favor of the predominant use of aerated concrete is its light
weight. The use of aerated concrete products in the construction of buildings reduces the load on
bases and foundations, which helps to reduce the total cost of construction.

Aerated concrete blocks are 2-3 times lighter than traditional wall materials such as bricks and
ceramic blocks. Aerated concrete in the structures of external walls, with the development of the
frame method of construction of civil, primarily residential buildings, has become the dominant
material that makes it possible to create their architectural expressiveness, high consumer qualities
of premises and the competitiveness of buildings in comparison with traditional solutions.

Considering that 15% to 40% of heat loss occurs through the walls, enclosures structures with
high thermal resistance should be used.
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The best option is to erect single-layer walls made of autoclaved aerated concrete. Aerated
concrete is the only material, single-layer external walls of which fully provide normalized thermal
resistance. For example, only one layer of aerated concrete with a density of D400 and a width of 40 cm
is capable of providing the current standard of thermal resistance of walls at the level 3.3 m K/W.

Aerated concrete in the European market of wall materials is not new, already well-approved.
Ukraine also had experience of working with autoclaved aerated concrete, the production of which has
begun in the 70s of the last century. Currently, the rebirth of aerated concrete is taking place, but it has
already acquired qualitatively new characteristics, which have brought it to the leaders of the wall
materials market.

The demand for autoclaved aerated concrete is consistently high, displacing traditional wall
materials from the market. A number of modern plants for the production of wall products from
autoclaved aerated concrete have been built in Ukraine, among them the UDK Gazobeton plant. UDK
Gazobeton production is highly automated, which makes it possible to produce wall blocks with ideal
geometric dimensions (measurement error + 1mm) according to European standards. These blocks are
recommended for thin-seam masonry with mineral glue with an average thickness of 2-3mm masonry
joint. The laying of such blocks does not require leveling layers, and the thin seam of the masonry
performs only a fastening, «gluing» function. This makes the wall uniform and prevents the formation
of cold bridges, which occurs when laying on a standard cement-sand mortar.

During the laying of products with a high accuracy of geometric dimensions, bending stresses
in the stones are reduced, which leads to a much later formation and development of cracks and to
an increase in the overall strength of the masonry in compression.

The results of the research work of checking the dependence of the masonry strength made of
aerated concrete blocks on the execution of the masonry joint are shown in Table 1. Within the
framework of the experiment, 5 series of fragments of masonry, made from aerated concrete blocks
of the same batch, but with a different design of the masonry joint, were tested.

Table 1 — Temporary resistance to compression of masonry, depending on the type of masonry joint

Ne | Name of the masonry joint Relative strength, %
1 | Cement-sand mixtures, 10MM 100
2 | Thin-walled mortar, 2mm 132
3 | Thin-walled mortar with block grinding 1.5mm 126
4 | Polyurethane adhesive 118
5 | Dry surface 121

The results of the experiment lead to the following conclusions:

1. Masonry with a thin joint is 20-30% stronger than masonry with a joint of standard thickness.

2. In masonry with a thin joint, the consumption of masonry mortar is 5-6 times reduced,
which leads to a decrease in labor costs for masonry.

3. Due to a thinner layer of 1.5-2 mm adhesive mortar of blocks in accordance with Table 1,
the possibility of the formation of «cold bridges» in the masonry of the outer walls from aerated
concrete blocks is excluded.

In consequence of the possibility of manufacturing aerated concrete blocks with high
accuracy of geometric dimensions, all the listed advantages of wall masonry are obtained.

Currently in Ukraine, most manufacturers produce high-precision products from autoclaved
aerated concrete according to European standards.

Humidity has a significant effect on the heat-shielding properties of aerated concrete. The
thermal conductivity of aerated concrete increases sharply with an increase in humidity, due to the
fact that the thermal conductivity of water is 20 times higher than the thermal conductivity of air
displaced from the pores of the material. The moisture content of external enclosures structures
made of aerated concrete depends on the release moisture and operating conditions. The release
moisture is one of the most important characteristics of the construction and operational properties
of aerated concrete, which is subjected to mandatory control.
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According to the data of numerous studies, it has been established that in a limited range of
humidity variation, the relationship A = f (w) can be approximated by linear dependences. In Fig. 1
and in Table 2, the dependences of thermal conductivity at the sorption moisture content of aerated
concrete W4 = 8 and W, = 12% are presented. To determine the increase in thermal conductivity of
aerated concrete in a wet state compared to a dry one, use the formula:

AL = ((hs— Ae)/ ) 100%,
where, A, — the thermal conductivity in the dry state;
As —thermal conductivity at operating conditions;
A) — deviation of the coefficient of thermal conductivity in a wet state.
The value of AA characterizes the increase in the coefficient of thermal conductivity in percent
in a wet state compared to the thermal conductivity of aerated concrete in a dry state. The conducted
experiments have established that the release moisture content of aerated concrete blocks

significantly exceeds the sorption moisture content of aerated concrete, under operating conditions
A: W =8%, and B: W = 12%.
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Fig 1. Basic thermotechnical properties of aerated concrete on sand according

to the standard and experimental data:
=&= The value of the coefficient of thermal conductivity in a dry state
—— Thermal conductivity coefficient for conditional operation A (W = 8%)

Thermal conductivity coefficient for operating conditions B (W = 12%)
® The value of experimental data on thermal conductivity in a wet state

In technical conditions for wall blocks made of aerated concrete, the grades of aerated concrete
for density and thermal conductivity in a dry state are given in [4]. At the same time, the release
moisture content of aerated concrete for grades D300-D400 is no more than 35%, for aerated concrete
D-500 and higher up to 25%. In the standards for building heat engineering the values of the thermal
conductivity coefficients of aerated concrete for the corresponding density and thermal conductivity in
a dry state, also in a wet state for operating conditions «A», (W = 8%) and «B» (W=12%) are given.
Table 2 [4] shows the deviations AA, % — coefficients of thermal conductivity in a wet state from the
thermal conductivity of aerated concrete in a dry state. Analysis of the deviation AA,% for operating
conditions «A» shows an excess of thermal conductivity in the wet state from 33.3% to 57.1%, for
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operating conditions «B» the deviations are from 50.0% to 85.7% for aerated concrete grades D300-
D600. From the presented data on AL, % it can be seen that the thermal conductivity of aerated concrete
in a wet state, with the indicated humidity indicators, is significantly, up to 85.7%, higher than the
thermal conductivity in a dry state. According to DSTU [4], the release moisture content of aerated
concrete blocks should not exceed 23-35%, which further increases the values of the thermal
conductivity coefficients of concrete at such moisture content.

Table 2 [4] — Thermal performance of aerated concrete on sand according to the standard

Concrete | The thermal | pymidity in Thermal conductivity at| Deviation of the coefficient

grade by | conductivity in | operation, % operating con;iltlons Az, | Of thermal conductivity in a
density in a | the dry state A, W/(m-°C) wet state AL,%

dry state W/(m-°C) A B A B A B
D300 0.08 8 12 0.11 0.13 375 62.5
D350 0.09 8 12 0.12 0.14 333 55.6
D400 0.1 8 12 0.14 0.15 40.0 50.0
D500 0.12 8 12 0.18 0.21 50.0 75.0
D600 0.14 8 12 0.22 0.26 57.1 85.7

In the Scientific Research Testing Laboratory of the OSACEA certified by the State Standard
of Ukraine, experiments were carried out to determine the thermal conductivity coefficients of
aerated concrete in dry and wet conditions. Analysis of the experimental results from Table 3
showed that in the range of aerated concrete density in a dry state from 317 kg/m? to 511 kg/m® and
humidity from 19% to 24%, the deviation AL,% is from 94.1% to 147.5%. Consequently, the
increase in the coefficient of thermal conductivity in the wet state increases by 1.5-2 times.
According to the instructions of the standard [4], the release moisture is 25-35%, which exceeds the
values of moisture content and thermal conductivity coefficients in Table 3.

Table 3 — Experimental results for determining the thermal conductivity of aerated concrete
in dry and wet conditions

Density of . L Deviation of the
concrete in Thermal conductivity Humidity, Thermal conductivity coefficient of thermal
o in the dry state A, in the wet state A, A
dry condition, WI(m-°C) % WI(m-°C) conductivity in a wet
kg/m?® state AL,%
317 0.085 21 0.175 94.1
351 0.093 23 0.203 118.2
388 0.107 19 0.219 104.6
475 0.113 24 0.292 147.5
511 0.123 22 0.290 135.7

To calculate the thermal resistance of external walls made of cellular concrete blocks in the initial
period of operation of buildings, it is necessary to take into account the real values of humidity [5].

As the analysis of the thermal conductivity of aerated concrete in a wet state has shown, during
the determination of the thermal resistance of external walls made of aerated concrete, it is necessary to
take into account the actual values of humidity and the corresponding thermal conductivity, which will
directly affect the thickness of the external fences or require additional insulation.
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Abroad, using specific examples of drawing up heat engineering passports of buildings, it was
found that in the structure of total heat losses, more than 49% falls on ventilation, about 24% on
windows and only 20% on walls. In this case, the dependence of the heat flux through the enclosure
structure on its resistance to heat transfer has the form of a hyperbola, that is, with an increase in the
resistance to heat transfer, heat loss through the structure decreases more and more slowly, and the
costs of building the structure increase and at some point cease to be compensated by a decrease in
heat loss. At the same time, the use of materials with different service life in the structure leads to
the need for scheduled repairs with the replacement of less durable materials [6].

Consequently, the pursuit of energy conservation doesn't always lead to increased energy
efficiency. A rational and economically feasible way to increase energy efficiency is a consumer
approach to assessing the level of thermal protection and the active use of modern engineering
energy-saving methods and technologies based on reasonable standards for energy consumption.

Modern structural and thermal insulation materials can be used for the construction of single-
layer enclosing structures, which are a priori more durable than multi-layer [7] when choosing a
consumer approach to assessing the level of thermal protection.

Autoclaved aerated concrete, which fully complies with the required parameters of energy
efficiency, has become such a main, strategic wall material.

Currently, in European countries and in Ukraine, the approach to the use of autoclaved
aerated concrete products is changing — from small-piece to large-sized.

Analysis of the products of the leading manufacturers of autoclaved aerated concrete in
Europe shows that the main emphasis in the nomenclature is placed on the production of large wall
blocks (per floor), large-format wall panels (per floor and even 2 floors), floor slabs and coatings up
to 7.2 m long. The use of large-format enclosure structures reduces the number of seams and
increases the thermal properties of the building, provides a favorable indoor climate and promotes
high-speed construction. In developed foreign countries and in Ukraine, high-speed construction,
energy efficiency, environmental friendliness are the current main trends in the development of
multi-story frame-monolithic housing construction. Ukraine has been and remains a promising
country for the development of production and consumption of autoclaved aerated concrete. In
Russia, the introduction of energy-saving technologies in construction began in 1995, when the
required values of the reduced resistance to heat transfer of enclosure structures is escalated.
Considerable experience has been accumulated.

Having shared his views on some aspects of energy saving in the article [8] Vladimir Gagarin,
Doctor of Technical Sciences, Professor, Head of the Laboratory of Building Thermal Physics in
Research Institute of Building Physics of the Russian Academy of Architecture and Building Sciences
(Moscow), one of the leaders of the scientific school of building thermal physics in the field of the
theory of heat and mass transfer in building materials and enclosure constructions:

— in the conditions of the expected energy deficit, any significant energy savings will be
relevant if its implementation isn't accompanied by the opposite effect, that is, it won't be energy-
intensive. To do this, all specific energy saving measures must be economically viable. Another
important condition for the application of energy-saving measures shouldn't reduce the durability of
construction objects, otherwise they also turn into energy-consuming ones;

— increasing requirements for thermal protection of buildings leads not only to an increase in
the cost of construction, but also negatively affects the durability of the enclosure structures;

— increasing the thermal protection of walls won't be able to lead to significant savings in
energy consumption in the country, but is associated with significant difficulties and costs in the
construction and operation of buildings;

— an activity that does not pay off economically is, in essence, energy-consuming and not
energy-saving;

Bulletin of Odessa State Academy of Civil Engineering and Architecture, 2020, no. 80, page 59-67



BUILDING MATERIALS AND TECHNIQUES

— as shown by the simplest calculations, a further increase in the standardized thermal
protection of enclosure structures isn't economically feasible (there is no payback);

— rationing of increased thermal protection of walls should be widely and comprehensively
discussed and economically justified. The introduction of enclosure structures with increased
thermal protection should take place with a careful study of design solutions and be accompanied
by experimental construction.

Conclusions:

1. The main, strategic wall material in Ukraine has become autoclaved aerated concrete,
which fits perfectly into the global trend in the development of energy efficient construction.

2. Aerated concrete is the only material, single-layer external walls of which fully provide
normalized thermal resistance.

3. In Ukraine, small wall blocks from autoclaved aerated concrete are mainly produced with
high accuracy of geometric dimensions, which make it possible to perform thin-joint masonry.

4. It is necessary to expand the range of products manufactured from autoclaved aerated
concrete by including reinforced and large-format products (large-sized wall blocks and panels,
floor slabs and coatings).

5. During the determination of the thermal resistance of external walls made of aerated
concrete in a wet state, the thickness of the external walls must be adjusted in accordance with the
actual values of humidity and thermal conductivity of aerated concrete in order to ensure the
normalized thermal resistance of the external walls.
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AHoTanis. B yMoBax TOCWJIEHHS TEIUIOTEXHIYHMX BHUMOI JO OTrOPOIKYBaJIbHHUX
KOHCTPYKLIH IOKa3aHl IepeBard eHeproe(eKTUBHOIO CTIHOBOIO Marepiajy — aBTOKJIABHOI'O
ra3o0eToHy i ra300€TOHHUX BUPOOIB.

VY3aranpHeHO BITYM3HSIHI Ta 3apyOibKHI JOCH/DKEHHS B Taly3l palioOHaJIbHOTO
BUKOPUCTAHHS aBTOKJIABHOTO Ta300€TOHY [UIs 30BHIMIHIX CTiH Yy Cy4acHOMY OYIiBHUIITBI
eHeproeeKTUBHUX OyAiBeNb Ta ONTHMI3allii KOHCTPYKTHBHUX pIillleHb Tra300€TOHHUX CTiH.
HaiiBaxuBimow Temmo(pizuyHOI XapaKTePUCTHUKOK MJS OLIHKH TEIJIOBOTO OIOpPY 30BHIIIHIX
CTIH 3 Ta300eTOHy € 3HaueHHS Koe(illieHTa TeIIoNpPOBiAHOCTI. [cTOTHMII BIIMB Ha
TEIUIOTIPOBIIHICTh HAJAa€ BOJOTICTh Ta300€TOHY, BIAIYCKHA BOJOTICTh B pa3d IIEPEBHILYE
PO3paxyHKOBY BOJIOTICTh IepefdadeHy cTaHaapTaMu o OyJiBelbHIM TEIUIOTEXHIll 1 yMOBaM
excruryaranii. Ha moyarkoBux eramax OyIiBHUIITBA BMICT BOJIOTH B Ta300€TOHI MEPEBUIILYE BMICT
BOJIOTH, BCTAaHOBJICHY Yy HOpPMAaTHBHIA JOKYMEHTAIlil yMOBaMH eKCIUIyaTamii, IO BHMAarae
HepepaxyHKy TEMJIOBOT0 ONOpY CTiH Oy/iBesb 3 ypaXyBaHHSIM pealibHOI BOJIOTOCTI ra300€ToHY, 1110
BUKOPUCTOBYETHCS MMiJ 4Yac OyniBHUITBA. J[aHO MOKJIanHE IMOSICHEHHS BCTAHOBIICHOI Yy BHIJISII
rimepOoyin  3aJeKHOCTI TEIUIOBOTO TOTOKY Yepe3 OropoDKYIOUYy KOHCTPYKILiO Bif ii omopy
Teruloneperavyl 1 HaBEJEHlI 3aJeKHOCTI PI3HUII TEIUIONPOBIIHOCTI B BOJOrOCTI OJIOKIB
razo0erony. Ilpu aHani31 BIJIUBY BOJIOTOCTI Ha TEIJIONPOBIIHICTh ra300€TOHY Oyjla BUKOPHCTAaHA
XapaKTepUCTHKa BIOXWJIEHHA + AL TEmIONpoBiTHOCTI ra3o0eTOHY y BOJIOTOMY CTaHl BiJ
TEIUIONPOBIIHOCTI OETOHYy B CyXOoMy cTaHi. 3a pesyinbraTamu mnposeneHoro B OJIABA
eKCIIEpUMEHTY JIaHI OCHOBHI BHUCHOBKM 1 pPEKOMEHJAIll 100 BHM3HAUYEHHS Koe]ilieHTa
TEIUIONPOBIIHOCTI ra300eTOHY B CyXoMy 1 Bosioromy cTaHi. IIpencraBieHi aeski acrekTd Mo
MPOBEACHOMY €HEpPro30€peKEHHIO B TPAKTHUINl OyAIBHUIITBA, 3a MarepiajaMy IiATOTOBJICHUMU
n.T.H., mnpod. Tarapinum B.I'. IlokazaHo HEOOXiNHICTh BJIOCKOHAJEHHS KOHKPETHUX
eHepro30epiratounx 3axoiB, sIKi HTOBUHHI €KOHOMIYHO OKYIATHUCS 1 HE 3HMXKYBAaTH JIOBIOBIYHICTh
00'exTiB OyaiBHULITBA. J[aHO y3araibHEH1 BUCHOBKH 1 pEKOMEH1allli.

Kiro4oBi ci1oBa: eHeproeekTUBHICTh Oy/iBelNb, palliOHAIbHE 3aCTOCYBaHHS, aBTOKJIABHUI
ra300eTOH, 30BHIIITHI CTIHHU, OMTUMI3AaIlisl CTiH, aCEKTH, KOe(IIIEHT TETIONPOBITHOCTI, BOJIOTICTb.
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AHHOTAUsA. B yCIIOBUSX y)KECTOUYEHUS TEIUIOTEXHUYECKUX TPEOOBAHMI K OTPaKIAIONIIM
KOHCTPYKUHUSM TOKa3aHbl JIOCTOMHCTBA U MpEeUuMylIecTBa HHEProdHPeKTUBHOTO CTEHOBOTO
Marepuaia — aBTOKJIABHOT'O ra300€TOHa 1 Ta300€TOHHBIX U3/IEIH.

OO060011IeHbl  OTEUECTBEHHBIE M 3apyOeKHBIE HCCIEAOBAaHUS B OOJACTH paIllMOHAIBHOTO
MPUMEHEHUS JUIS HApYKHBIX CTE€H AaBTOKJIABHOTO ra300eToHa B COBPEMEHHOM CTPOMUTEIHCTBE
SHEprodPPEeKTUBHBIX 3AaHUN W ONTUMHU3ALMU KOHCTPYKTUBHBIX PEIICHWH CTEH M3 Ta300€TOHa.
Baxneiimeld Ternopu3nyueckoil XapakTEepUCTUKON M OLIGHKH TEPMHUYECKOrO COMPOTHUBIICHHUS
HapyXHBIX CTE€H U3 Ta300eTOHa SBISETCS 3HAaYeHHEe Kodh(UIMEeHTa TEeIUIONPOBOAHOCTH.
CyliecTBeHHOE BIIMSIHHE Ha TETUIOTPOBOJHOCTh OKAa3bIBACT BIAKHOCTh T'a300€TOHA, OTITYCKHAs
BIQKHOCTh B pa3bl MPEBBIIIAET PACUETHYIO BIAKHOCTh MPEIyCMOTPEHHYIO CTaHIapTaMu IO
CTpOI/ITCJII)HOf/'I TCIUNIOTCXHUKE M YCJIOBHUAM OSKCILTyaTaluU. B mauvanpHBle dTanbl CTPOUTCIILCTBA
BIIAXKHOCTBh SIYCUCTBIX 6€TOHOB IMPEBLINIACT BJIAXHOCTL YCTAHOBJIICHHYIO B HOpM&THBHOﬁ
JOKYMEHTAI[MHU YCIIOBUSIMHU JKCIUTyaTalluH, 4TO TPeOyeT mepecuera TePMUUECKOr0 COMPOTHUBICHUS
CTeH 3[aHUN C y4YETOM pPEaJbHON BIIAYKHOCTH Ta300€TOHA HCIIOJIB3YEeMOTO IPH CTPOHUTEIHCTBE.
Jlaro moapoOHOE OOBSICHEHHE YCTAaHOBICHHOW B BUJIE THIIEPOOIIBI 3aBUCHMOCTH TEIIJIOBOTO MTOTOKA
4yepe3 OrpakJalollyl0 KOHCTPYKIIMIO OT €€ CONPOTHUBICHUS TeIIonepeaaye H MPUBEACHBI
3aBHCUMOCTH Pa3HOCTH TEIIONMPOBOJHOCTH OT BIAXHOCTH OJIOKOB Tazoberona. [lpm aHammsze
BIUSIHUSL BJIOKHOCTH Ha TEIUIONMPOBOJHOCTh Ta300eToHa Oblla HMCMOJb30BaHA XapaKTEPUCTHKA
OTKJIOHEHHSI AL TETIONPOBOIHOCTH Ta300€TOHA BO BIAKHOM COCTOSIHUM OT TEIUIONPOBOIHOCTH
o6etona B cyxom coctossHuH. [lo pesynmpraram mpoBeneHHoro B OI'’ACA »skcnepuMmeHTa JaHbl
OCHOBHBIE BBIBOJBI U PEKOMEHJALMU IO OMpeaeieHu0 Kod(hdUIMeHTa TeIrIonpOBOAHOCTH
ra3o0eToHa B CYXOM H BJIIQKHOM COCTOSHUHU. IIpencTaBieHBl HEKOTOpPBIE AaCMEeKThI TI0
MIPOBEACHHOMY YHEProcOepeKEHUIO B MPAKTHUKE CTPOUTEIHCTBA, [0 MaTepuaiaM MOArOTOBICHHBIM
n.1.H., npod. [arapunpim B.I'. [loka3ana He0OXOIUMOCTH COBEPIICHCTBOBAHUS KOHKPETHBIX
SHEPTroCOEPETAIONINX MEPONPHUSITHH, KOTOPBIC JOKHBI OBITh SKOHOMHUYECKH OKYITAaeMBIMH U HE
CHIDKATh JOJTOBEYHOCTH OOBEKTOB CTPOUTENHCTBA. [laHbl 00001IIeHHBIE BHIBOIBI U PEKOMEHIAIUH.
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