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Serdyuk V.R., Rudchenko D.G. CURRENT TRENDS IN THE PRODUCTION OF AUTOCLAVE AER-
ATED CONCRETE. The purpose of the article is to analyze the main trends in the production of autoclaved aerated
concrete (AGB). The paper shows the main areas of application of aerated concrete and its products in the construc-
tion of low-rise housing. The data are presented, which reflect the relative volumes of aerated concrete production
in m3 per thousand people. per year in some European countries. The results of the formation of the subsector of
aerated concrete production in some CIS countries are presented. The structure of aerated concrete in terms of density
and strength of the leading European companies-manufacturers AGB and some post-Soviet countries of the CIS is
shown. The analysis of the structure of wall materials is given on the example of Germany. Along with the use of
AGB, effective ceramics, silicate bricks and other wall materials are widely used. The experience of production of
AGC by Aeroc, which produces in the post-Soviet space the lightest structural and heat-insulating aerated concrete
with a density of 300 kg / m3 with a compressive strength of at least 2.5 MPa, is generalized. The main share of
AGB wall blocks produced by this company corresponds to the density mark D400 and is 63%. The relative volume
of AGB production in Ukraine is 92 m3 per thousand people. per year, which corresponds to approximately the
average of European countries. Ukraine, according to the total production of AGB after Russia, Turkey and Poland
ranks 4th in Europe.
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BU3HAYEHHS PO3PAXYHKOBOI'O OITIOPY ®IBPOBETOHHUX ITPU3M, AKI
3A3HAJIM TEMIIEPATYPHUM BILIUB

V crarri, Ha mificTaBi aHAJI3Y JiTEpaTypHHUX JDKEpeEl, 3p00JIEHO BUCHOBOK ITPO HEOCTATHIO BUBYEHICTh XapaKkTepy
pyliHyBaHHS (iOpoOeToHy, SIKMH 3a3HA€E JIil0 BUCOKUX TeMIiepaTyp. MeTolo JaHoi poOOTH € BCTAaHOBJIEHHS Xapak-
Tepy pylHyBaHHS (iOpoOeToHy, SIKMI 3a3HaB /1il0 BUCOKMX TEMIIEPATyp, Ta CUCTEMATH3allis JOCIHIiIKEHb 3 METOIO
CITPOIIEHHS PO3PaxyHKiB i MPUBEASHHS iX JI0 3aralbHOBU3HAHOI METOIMKH IIISIXOM BBEICHHS BiAMOBITHUX Koedi-
1ieHTiB. 3p0o0JICHO IUTaHYBaHHS EKCIIEPUMEHTY, SIKE T03BOJIMIIO BU3HAYNTH KITBKICTh HEOOX1THUX 3pa3KiB AJIS OTPH-
MaHHS aJIeKBaTHUX Pe3yibTaTiB. JeTampHO ommcaHO CKJax 3pas3KiB, iX MIATOTOBKA, Ta XiJI caMHUX BHUIPOOYBaHb.
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AHai3 pe3yabTaTiB BUNPOOYBaHb TO3BOJIMB 3alPOIIOHYBATH METOJIUKY PO3PAXYHKIB OETOHHUX KOHCTPYKIIH, 110
3a3HaBaJH JiI0 BUCOKHX TeMIieparyp Ha GpidbpodbeToHHI KoHCTpyKii. s IIbOTO BU3HAYEHO KOS(IIliEHTH YMOB pO-
60TH (hiOpoOeTOHIB 3 6a3aTFTOBOIO Ta CTANEBOIO (PiOpaMu, a TAKOXK MPOBEACHO CIIBCTABICHHS OTPHUMAaHUX PE3yIIb-
TaTIiB 3 ICHYIOUUMH aHUMH. 32 TaHUMHU €KCIEPUMEHTATBHUX JOCIIHKEHb OTPUMAHO PO3paxyHKOBHA omip (idbpo-
OETOHHUX 3pa3KiB B 3aJIEKHOCTI BiJl TEMIIEpaTypH.

Kurouosi ciioBa: ¢idpa, ¢pidbpoberoH, TemnepaTypHHil BIUTUB, pO3paxyHKOBHUH omip, Gpidbposi gedopmarrii.

Beryn. OctanHiM yacoM IIMPOKOTO PO3MOBCIOIKEHHS Ha0yBalOTh JUCIEPCHO-apMOBaHi
Marepiaiu, siKi SBJISIOTh COO0I0 PI3HOBHIHICTh KOMIO3UTHUX MaTepiaiiB. Lle# crmocid BBy
Ha BJIACTHUBICTh MaTepiay He € HOBUM. Pi3HOMaHITHI 0OaBKH /10 OETOHHOI CyMIIlli TOYaIH BU-
KOPUCTOBYBATHUCH wie 3 cepeaunu XIX cropivus. Ix MeToro Gys10 mocuneHHs MillHICHUX Ta ecTe-
TUYHUX BJIacTUBOCTEH OeToHy. [lomaBaHHS pi3HMX H00aBOK, y ToMy 4Hcii GiOp, 10 OETOHHOI
CyMiIlIl MalOTh Ha METi 3MiHY IIEBHUX BJIACTUBOCTEH MaTepiaiy, 30KpeMa MOJIIMIICHHS eKCIUTya-
TAIifHUX BIACTHBOCTEH KOHCTPYKIii [1-3]. @iOpoBi 1060aBKKM MOXKYTh OyTH Pi3HUMH 3a MaTepi-
ajioM, po3mipom, (popmMoro, BMiCTOM, CLIOCOOOM JTOAaBaHHs 1O OSTOHHOI cymimli, Tommo. Bei mi
(hakTOpW 3HAYHO BIUIMBAIOTHh Ha (Di3UKO-MEXaHI4yHi, JeGopMaTHBHI Ta iHIII BJACTUBOCTI KOHC-
TpyKuiii [4-8].

AKTyaJIBbHICTh J0caigxeHb. KOHCTPYKIIii, BUTOTOBIIEH] 13 OETOHY 3HAMILIN PO3MOBCIO-
JDKEHHS y BCIX rairy3sx OyiBHHIITBA, aJie KOYKHA rally3b Ma€ 10 KOHCTPYKIIii BiAIOBIAHI BAMOTH.
KpiMm Toro, koHCTpyKIii HOBHHHI BiJIIOB11aTH BUMOTaM MPOTHIIOXKEXKHOI Oe3neku. J{is Toro, mo
0 3ampoeKTyBaTH KOHCTPYKIIIO 3 3aJaHUMHU BJIACTUBOCTSIMH HEOOXITHO MAaTH MAaTeMaTHIHHMA
amapart, SIKWi JO3BOJUB OW, 3MIHIOIOYH pi3HI (PAaKTOPU OTPUMYBATH MaTepial 3 BiAMOBIAHUMU
XapaKTepUCTHKaMU. AHAJII3 OCTaHHIX MyOKaIlii MoKa3as, 110 Pi3HUMH aBTOpaMu OYJTU TIpOBe-
JIeH1 TOCIIKEHHS 110 BU3HAYEHHIO MPOLIEHTHOT0 a0 MacoBOro BILTUBY (iOpu Ta ii po3mMipiB Ha
MIIHICHI Ta e(OpMaTHBHI BIACTHBOCTI NIpH Pi3HUX BHAax nedopmariii [7-10]. Meroro mpaHoi
poOOTH € BCTAaHOBIICHHS XapakTepy pyiHyBaHHs (piOpoOeTOHy, KUl 3a3HAB J[1F0 BUCOKHX TE€M-
neparyp, Ta cucTeMaTH3alls JOCII)KEHb 3 METOIO CIIPOLIEHHS pO3PAaXyHKIB 1 MPUBEIEHHS iX 10
3araJlbHOBU3HAHOI METOJUKH IIIXOM BBEICHHS BIAMOBIIHUX KOE]IIIEHTIB.

IlnanyBanHs excnepuMeHTy. [[1aHyBaHHS eKCIIEPUMEHTY II€ MPOIEAypa BHOOPY Kijlb-
KOCTI YMOB IIPOBEJICHHSI TOCI1iB, HEOOXITHUX 1 JOCTATHIX JUIsl BUPIIIIEHHS MMOCTABJICHOT 3a/aui.
Bono noB’s3aHe 3 po3po0KO0 Ta TOCTIKEHHSIM MaTeMaTUYHOT MOJIE 00’ €KTY JOCIIIKEHHSI.
[IpoBeneHHs TOCTIKEHHS] MOKHA YSIBUTH SIK BIUIMB JIEKUTBKOX (DaKTOPIB (B HAIIOMY BUIAIKY
1e ki1ac 6eTony, Buau (Hhi0poBoro apmyBaHHs, Temmneparypa). B pesynbrati podoTu 06’ ekra (Ma-
TeMaTU4Ha MOJIEIb), OTPUMY€EMO BIJITYK CUCTEMH, TO O TO pe3ynbTart ekcepuMeHTy. KoxkHe 3Ha-
YeHHSI, 10 npuiiMae (akTop HazBemo piBHEM (akTopy (p). Ao nepedpaTh BCl MOKIIUBI Ha-
00opH cTaHiB, OTPUMAEMO TTOBHE YUCIIO JAOCIIIIB.

S0 BpaxyBaTH BCl MOXJIMBI CTaHU , OTPUMAEMO MOBHY KIJbKICTh JOCIIJIIB:

N =p* xn =72, 1)

1e p=3 — 9ucIo piBHIB QakTopy; k = 2 —uncno ¢pakTopiB; n = 8 — YKCI0 3HAYCHD TEMIIEPATYPH.

B namomMy gocimipkeHH1 po3riisIaeMo TpU BUAM apMyBaHHs (ctaneBa ¢ibpa, 6a3anpToBa
¢16pa 1 KOHTPOIBHUI OeTOHHUH 3pa3ok 0e3 (10pu). 3aexKHICTh MILIHOCTI B1Jl TEeMIIepaTypH BH-
3Ha4YaeMo s HacTynmHuX Temmepatyp: 20°C, 60°C, 90°C, 120°C, 200°C, 400°C, 600°C, 800°C.
Takum 9MHOM HEOOXITHO BUTOTOBUTH 72 mpusMu: 24 — 31 craneBoro ¢idbporo, 24 — 3 6azaabTo-
BoIO (pibpoto i 24 — 6e3 phidpwu.

ExcnepumenTaiabHi nocaigxenHs piopoderonHux npusm. Ckrao i nioecomosxka 3pasKie.
Cknazn 6eToHHOI cyMil, BMICT (iOpH Ta TEXHOJIOTIS BUTOTOBJICHHS 3pa3KiB JE€TAJIbHO PO3IJIs-
HyTO y [5]. [linroroBka 3pa3kis 0 BUITPOOyBaHHS 3/1iHCHIOBANIACH BinoBiaHO 10 [11-15].

Jlabopamopmni eunpobosysanns 3paskie. BUmpoOboByBaHHSM MPOBOIMINCS Ha 0a3i cepTu-
¢ikoBaHoi nabopatopii Kadenpu «byaiBenbHOT MeXaHIKM Ta TIAPABIIKU» YKPaiHCHKOTO
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JIEP’)KaBHOTO YHIBEPCUTETY 3aII3HUYHOTO TpaHCHopTy. [ Bu3HaueHHs nedopmartii npusm Bu-
KOPHUCTOBYBJINCH 1HIUKATOPHU TOAMHHUKOBOTO TUITy. HaBaHTaXeHHs MPUKIAJAIOCh 3 KPOKOM
5 kH BinnosigHo 10 [11] 1o HaBanTaxenHs 30% Bix pyHHIBHOTO 3 BUMIPIOBAHHSM JedopMariiil.
Jlami 3pa3oKk JOBOIMBCS 10 pyHHYBaHHSI.

B pesynbrari BUnpoOOByBaHHS OTpUMaHi rpaHuyHi Aedopmariii Ta pylHIBHE HaBaHTa-
KEHHs1 OCTOHHMX 1 (iOpOoOETOHHUX MpPU3M INPH pi3HUX TemmnepaTtypax. Ha puc. 1-3 mokazaHo
3pa3KH Micisl BUIIPOOYBaHb MPH PI3HUX TEMIIEpATypax, 3 SIKUX BHIHO, 1[0 XapaKTep pyHHYBaHHS
HE 3aJICKUTH BiJ BUAy (iOpOBOTO apMyBaHHS Ta TEMIEpPATYpH 1 MOJATaE y MOSIBI MO3TOBKHIX
TPIITUH.

0) - a)
Puc. 1. 3pasku 3i 36uuatinoco bemony nicnsa eunpo- Puc. 2. 3pasku 6emony 3 6azanvmogoio @io-
oysanns. a) npu memnepamypi 90°C, 6) npu mem- poro nicia unpoOYeanHa. a) npu memnepa-
nepamypi 800°C mypi 90°C, 6) npu memnepamypi 800°C

l e

a)
Puc. 3. 3pazxu 6emomny 3i cmanesoio ¢iopoio nicis eunpodysanns: a) npu memnepamypi 90°C,
6) npu memnepamypi 800°C.
Ananiz nposedenux docniodcens. Ha mijcTaBl MpOBEAEHUX EKCHEPUMEHTAIBHUX IOCIHi-
JDKEHb OTPUMAaHO 3HaueHHS (i0poBUX aedopmariiil a1 pisHUX TEMIEPATyp 1 JUTs Pi3HOTO CKIIaTy
06eToHHOT cyMmimi. Pe3yiabTaTi 1ociiikeHb MPpeaCTaBIeHO Ha puc. 4.
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[IpoanamnizyBaBIlU 3aJI€KHOCTI Ha puc.4 MOXHA 3pOOMTH BUCHOBOK, L0 IIPU HE3HAYHUX
TemmepaTypax, 10 400°C, s 3paskis 3 qogaBanHAM (ibpH, BiIMiuaeThCA He3HAUHE 301TbITeHHS
¢i16poBux aedopmariil. [Ipu Ginbir BUCOKUX TemnepaTypax ¢pioposi nedopmarii 11 3pa3kiB 31
cTasieBoro Gi0por0 CTAIOTh CYyTTEBO MEHIIIMMH.

Ha mizncraBi ekcnepuMEHTaIbHUX AOCHIHKEHb OTPUMAHO 3aJ€KHOCTI PO3pPaxyHKOBOTO
OTOpY Ha OChOBE CTUCKAHHs OETOHHUX MTPU3M 3 JI01aBaHHSIM 0a3aIbTOBOI 1 cTaneBoi pidbpu micst
aii remneparypu (puc. 5). s oliHIOBaHHS a/IeKBaTHOCTI OTPUMAaHUX Pe3yJbTaTiB MPOBEICHO
CIIBCTaBJICHHSI EKCIIEPUMEHTAJIbHUX JAHUX 3 TEOPETUYHUM PO3PaXyHKOM Ha BOTHECTINKICTb Oe-
TOHHHX MPHU3M BifmoBiaHo g0 [11,14].

Rb, MIIa .
35 —e— Teopis

0 t°C
] 200 400 600 800 1000

Puc. 5. 3anesicnicms pospaxynkosoco onopy bemony ma ¢ibpobemony 6io0 memnepamypu
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Ha mincraBi puc. 5, MoxHa 3pOOMTH BHCHOBOK, IIIO CXeMa pYWHYBaHHS (GiOpoOETOHY Ha
TiF0 BUCOKOI TEMIIepaTypH, He 3aJIeKUTh BiJ BULy GiOpH 1 aHaOriuHa cXeMi pyHHYBaHHS OETOHY
0e3 nogaBanHs Giopu. Lle 103BoJIsIE€ PO3MOBCIOUTH METOJIMKY PO3PAXyHKIB OETOHHUX KOHCTPY-
Kuiid Ha piOpoOeToHHI.

Ha puc.6, a mokazaHo 3aj1exHICTh Koe(illieHTa yMOB POOOTH BiJ TemmepaTypu. Jljis miar-
BEP/DKEHHS aJICKBAaTHOCTI OTPUMAHUX PE3YJIBTATIB, IPUBECHO CIIBCTABICHHS TEOPETUIHUX KO-
edimieHTiB yMoB pobotu [13, 16] 3 koedilieHTaMu, OTPUMAHUMH 3a TAHUMHU €KCITEPUMEHTAITb-
HUX JOCTiIKeHb. Po30ikHICTh He iepeBuInye §,1%, 1110 CBIAYUTH PO aJeKBATHICTh OTPUMAHUX
TaHUX.

a) 6)
Vb
Vb t
t 1 -~ .
1 EKCH?pI/IMeHT ~~~~~ Cranesa ¢ibpa
Teopis BazanbToBa ¢ibpa
08|
0,8
0,6
0,6
04 0,4
0.2 0,2 \\

05100 200 300 400 500 600 700 800 ~ G°C 0 100 200 300 400 500 600 700 800 t,°C
Puc. 6. 3anexcnocmi koeghiyicumis ymos pobomu 6i0 memnepamypu.

a) NOPIGHAHHI MEOPEMUYHUX | eKCREPUMEHMANbHUX 3PA3KI6; 0) Koeghiyichmu 05t bemoHie 3 6a3aibmo-
6010 | cmanesoi Qibpoio.

Buxozsuu 3 BUIIECKa3aHOT 0, IPUITYCKAEMO, 1110 JUIs 3pa3KiB 3 6a3aJIbTOBOI 1 CTaneBOO (i-
Oporo MOKHa BU3HAYUTH CIIBBIIHOIIEHHS YMOB Ipalli, 3aCTOCOBYIOUYHM TaKUM e MIAX1M, K 1 IS
3pa3kiB 3i 3BuuaiiHoro 0etony. Ha puc. 6,6 HaBeneHo koedilieHTH yMOB poOoTH (pibpobeTony 3
0a3aJIbTOBOIO 1 CTaJIEBOIO (piOpaMu IpU PI3HUX TEMIEPATYPAX.

BucHoBkm. 3a pe3ynbpTaTaMy €KCIIEpUMEHTAIBHUX JOCTIKEeHb 100y10BaHO rpadiku 3a-
JIEKHOCT1 PO3PaxXyHKOBOIO Oomopy 0eToHy 1 ¢piOpodeToHy Bia Temneparypu. Cxema 3MiHU PO3-
PaxyHKOBOTO Omopy it (piOpoOETOHHMX 3pa3KiB aHAIOTIYyHAa CXeMi JJs 3BUYalHOTO OETOHY.
Buxonsuu 3 1p0oro, METO BH3HAYEHHSI YMOB POOOTH 3BUYafHOTO OETOHY 3aCTOCOBYBABCS JI0
($16po0eTOHHUX 3pa3KiB.
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Berestianskaya S., Galagurya E., Kovalov M., Kravtsiv L. DETERMINATION OF THE CALCULATED
RESISTANCE OF FIBER-CONCRETE PRISMS WHICH HAVE SUBJECTED TEMPERATURE INFLU-
ENCE. Structures made of concrete are common in all areas of construction, but each industry has the appropriate
design requirements. In addition, the structures must meet fire safety requirements. In order to design a structure
with given properties, it is necessary to have a mathematical apparatus that would allow, by changing various factors
to obtain a material with appropriate characteristics. Analysis of recent publications has shown that various authors
have conducted research to determine the percentage or mass effect of fiber and its size on the strength and defor-
mation properties of different types of deformations. The purpose of this work is to establish the nature of the de-
struction of fibroconcrete, which has been exposed to high temperatures, and systematization of research to simplify
the calculations and bring them to the generally accepted method by introducing appropriate coefficients. Three
series of samples were made: control series - without fiber, with basalt fiber and with steel fiber. Each series consisted
of 24 prisms. The concrete mixture poured into the molds was kept for three days in molds, then dismantled and kept
for 28 days in wet sawdust. Then the prisms were heated to temperatures: 20 ° C, 60 ° C, 90 ° C, 120 ° C, 200 ° C,
400 ° C, 600 ° C, 800 ° C. Clock-type indicators were used to determine the deformation of the prisms. The load was
applied in steps of 5 kN to a load of 30% of the destructive with the measurement of deformations. Then the sample
was brought to destruction. As a result of the test, limit deformations and destructive loading of concrete and fiber-
concrete prisms at different temperatures were obtained, which show that the nature of the failure does not depend
on the type of fiber reinforcement and temperature and consists in the appearance of longitudinal cracks. According
to the results of experimental studies, graphs of the dependence of the calculated resistance of concrete and fiber
concrete on temperature were constructed. The scheme of change of design resistance for fibroconcrete samples is
similar to the scheme for usual concrete. Based on this, the method of determining the operating conditions of ordi-
nary concrete was applied to fiber concrete samples.

Keywords: fiber, fiber concrete, temperature influence, calculated resistance, fiber deformations.
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I'EOAE3NYHI POBOTHU TA KOHTPOJIb B ITPOLHECI BYAIBHUILITBA
KOHCTPYKTUBHUX EJIEMEHTIB MOCTIB

ByniBHULTBO KOHCTPYKTHBHUX €IEMEHTIB MOCTIB Ta IHIIUX 1HKEHEPHUX CIIOPY/] IOBUHHO Bi/NOBIAATH Fr€OMETPH-
YHUM TapaMeTpaM MPOEKTy Ta HOPMATHBHHUM JOKyMEHTaM. B cTaTTi po3risHyTi MUTaHHS BUKOHAHHS IHXEHEPHO-
reo/Ie3NYHHUX poOiT rpu OyAIBHUITBI MOcTa yepe3 piuky Jlecenka B micti Kuis. ['e0ne3nuni poboTu 3a6€3meuyoTh
NPOEKTHE MOJOKEHHs Ta PO3MipH BCi€l crnoPynu Ta il OKPeMHX YaCTHH, BEAYThCS MPOTSIrOM YChOro mePiomy
OyniBHULITBA MOCTA. [IpH IbOMY TIEPEHOCATH Ha MICLIEBICTh BiCh MOCTA, OCi ONOp, MiAXO/iB. 3BEACHHS OO MOJIATae
y BUHECEHHI B HATYpY HPOEKTHOTO IOJI0XKEHHS [IEHTPY OIIOPH, BUKOHABYOr'O 3HIMAaHHSI Tijla OTIOPH 1 BCTAHOBJICHHI
BIZIXMJIEHB 11 pO3MIpiB BiJ| MPOEKTHUX. | e0xe3ndHi poOOTH 3a0e3MeuyroTh AeTaIbHY PO30MBKY MiICIlb YCTaHOBKH
IpOJILOTY, NMEPiIOIMYHY BUBIPKY 300PKH NpOJBLOTY, HOTO MIaHOBY Ta BUCOTHY yCTaHOBKY. HopMaTHBHI JOKYMEHTH
HE MOXKYTb B ITOBHIH Mipi periJaMeHTyBaTH OyAiBHULITBO Pi3HUX IH)KEHEPHHUX CIIOPY/ Ta IX KOHCTPYKTHBHUX €JIeMe-
HTiB. KOXK€H IPOEKT € iHauBiAyansHuM, SIK A7 OyAiBeNbHOI oprasizamnii, Tak i A1 re0e3udHO] CITyKOu.
KuiouoBi ciioBa: reose3ndHi poO0TH, OyIiBHHIITBO MOCTa, KOHCTPYKTHBHI €JIEMEHTH, T€0/Ie3UYH1 TPUIIaJIH.

Beryn. ['eone3nyni po6oTH B Oy IIBHUITBI 11€ KOMITJIEKC OOYUCIIEHb, BUMIPIOBaHb 1 100Y-
TIOB, KU1 3a0e31euye TOUHE 1 paBUIIbHE PO3TALlyBaHHS 00’ €KTiB. By1IBHUIITBO KOHCTPYKTUB-
HUX €JIEMEHTIB MOBMHHO BIJAIMOBIaTH T€OMETPUYHHUM IMapaMeTpaM MPOEKTY Ta HOPMATHBHUM
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