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OTKPbITOE AKUMOHEPHOE OBLUECTBO
«HUU CTPONDKOHOMUKA»

MOPTAN ABTOMATU3UPOBAHHOI'0O BAHKA NHOOPMALIUOHHBIX JAHHBIX

0 CTOUMOCTU OCHOBHDBIX CTPOUTE/IbHBIX PECYPCOB HA 3APYBEXHDIX
PbIHKAX KINKOYEBbIX CTPAH-NTAPTHEPOB, UCMO/Ib3YEMbIX BE/TOPYCCKUMU
noAaPAAHbIMU OPTAHU3ALIMAMKU NPU OOPMUPOBAHUU LIEHBI MPEANOMXEHNA
N0 BHEWWHESKOHOMUYECKMM KOHTPAKTAM

OMUCAHUE PA3PABOTKU
B pesynbrate HUP:

- pa3spabotaH nHTepHeT-nopTan BudExportCost no pabote ¢ aBTOMATM3MPOBAaHHBIM GAHKOM JAHHbIX O CTOW-
MOCTN OCHOBHbIX CTPOUTESIbHbIX PECYPCOB;

- BblpaboTaHbl MOAXOAbI K JasnbHeNwWwer agantaumum nHTepHet-noptana BudExportCost K KOHBIOHKTYpe pe-
TMOHANbHbIX CTPOMUTESIbHBIX PbIHKOB [/1 OTeYECTBEHHbIX NMOAPAAHbIX OpraHM3auuii NOCPeaCTBOM BHeAPEHUs
HOBbIX MHGOPMALMOHHO-aHANIUTNYECKNX MOZYEN;

— pa3paboTaHbl MHPOPMaLMOHHbIe 6a3bl AaHHbIX O CTOUMOCTN OCHOBHbIX CTPOUTENbHbIX PECYPCOB KITHOUEBbIX
3apy6eXHbIX PbIHKOB CTpaH — napTHepoB Pecny6nuku benapyco (Poccniickas Oepepauna, KasaxcraH, Ykpau-
Ha v Ap.);

- pa3paboTtaH uHTepdeic uHTepHeT-NopTana BudExportCost, oTBevatowwmin Bcem TpebOBaHNAM 3ProHOMNY-
HOCTU 1 afanTMBHOCTM NMpu paboTe Ha NobbIX YyCTPOMCTBax.

TEXHUYECKUE NPEMMYLLEECTBA

B CTpOVITeJ'IbHOI;I oTpacin Benapycm AHaJTOrMYHbIX VIHd)OpMaLWIOHHO-CI'IpaBOl{HbIX cneunannm3npoBaHHbIX TEX-
HONorumn Pa3BUTUA SKCNOPTa CTPOUTEJIbHbBIX YCNyT C BHEAPEHNEM aBTOMaTI/I3VIpOBaHHOI7I cucTembl 1 6a3 AaHHbIX
HET.

OXWUAAEMbIA PE3YJIbTAT NPUMEHEHMA
MprMeHeHWe faHHOW aBTOMaTU3UPOBAaHHOM CUCTEMbI Ha MPaKTVKe NpuBeaeT:

— K YBEJIMYEHUIO KONMYECTBA 3aABOK GETOPYCCKUMM NOAPAJUMKAMM Ha 3apyOexHble KOHKYPChl 1 Konnue-
CTBa NOANMCaHHbBIX MeXAYHAaPOLHbIX KOHTPAKTOB MO CTPOUTENBCTBY 0OBEKTOB 3a Npeaenamu Pecnybnvku be-
napyce;

— NOBbIWEHNIO 3¢(I)eKTI/IBHOCTI/I aHanmsa pernoHasibHbIX CTPOUTEJNIbHbIX PbIHKOB MPW NMJIaHNPOBaHNK BbiXOoA4a
1 3aKpenieHNA Ha HXX, a TaKXKe 4114 Npo3payvyHOro (I)OpMI/IpOBaHI/Iﬂ 3KCI'IOpTHOIZ LeHbl NpeanoXeHna;

— pOCTY CpeAHero ypoBHs [06aBeHHON CTOMMOCTY Ha OfHOro paboTaloLLero, aHanorMyHoro yposHio EBpo-
NencKoro cot3a (3a cyet pacwpeHna 06beMoB NOAPAAHBIX PabOT Ha BHELLIHEM PbIHKE, BbINOHAEMbIX UMeto-
WMMKCS CBOOOAHbIMY MOLLHOCTAMM);

— BOCTUXKEHMIO MONOXNUTENbHOTO CasibAo MO BHELLHEN TOprosne CTpouTeNnbHbIMA yCnyramu,;

— NOBbILIEHMIO 3arPy3KM MOLLHOCTE OTeYeCTBEHHbIX NPEANPUATUIA NPOMbILLNEHHOCTU CTPOUTE/bHbIX MaTe-
puanos.

JKoHoMUuecKas 3 deKTUBHOCTb OT BHeApeHUs pesynbtatoB HAOK(T)P 6yaeT 3akntouaTbcs:

- B obecneyeHmnm NosoXnTebHOro Cabfo BHELLHETOPrOBOM AeATENbHOCTM NOAPAAHBIX OpraHn3aymin 6eno-
PYCCKOro CTPOUTENIBHOMO KOMIMIEKCa;
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— CO3[aHUN YCNIOBUIA JOCTVXKEHWA LieNeBbIX 3HAYEHUN SKCMOopTa CTPOUTENbHBIX YCIyT B Lienom no Pecny6nu-
ke benapycb 1 no opraHnsaumam MUHCTPOMAPXUTEKTYPbI;

— Co3aHNM YCNOBUI ANA coxpaHeHnA obbema s3KCnopTa CTpouTenbHbIX ycnyr B o6beme 1,2 mnpg gonn. CLIA
no utoram 2025 r;

- GOpPMUPOBaAHMMN SKOHOMUYECKN OBOCHOBAHHOW LieHbI-MPeanoxeHnsa (opepTbl) oTeuecTBEHHbIMY NOAPAL-
HbIMU OpraHM3aLUAMM NO BHELUHESKOHOMMUYECKMM KOHTPaKTaM.

TEKYLLAA CTAONA PA3SBUTUA
BbinonHeHa HayuHo-nccnefoBaTenbckasn pabora.

NMOTEHUWAJIbHbIE MOTPEBUTEN U/WJTN 3AUMHTEPECOBAHHDIE B PA3BPABOTKE

Mpepnaraemas MHPOPMaLMOHHO-aHaNUTUYeCKan cucTeMa NpefCcTaBAeT HTepec ANA npefcTaBuTenen op-
raHoB rocyfiapCTBeHHOW BnacTu AnA Bblbopa Hanbonee nepcneKTUBHbIX HanpaBieHW AeATeNIbHOCTY Ha 3apy-
6eXKHbIX CTPOMTENbHBIX PbIHKaX C y4eTOM PeCypCHOW COCTaBNAIOLLEN.

O6nacTblo NprMeHeHNA pe3ynbTaToB HacToswen HUP aBnatoTca: pykoBoanuTenu, cneumannctsl SKoHoMuye-
CKUNX, MapKeTUHIOBbIX CNyX6 NOAPAAHbIX OpraHM3aunii CTPOMTENbHOIO KoMmmekca Pecny6nukn benapych, 3a-
HUMatoLLMe PYKOBOASALLME AOMKHOCT COTPYAHUKN MUHCTPONapXMTEKTYPbI.

PYKOBOAUTEJ1b PA3PABOTKU

Baxmat AHgpeli bopurcosuy, 3aBeaytolmin nabopaTtoprien SKOHOMUYECKMX MPOGSIeM B CTPOUTENbCTBE.

KOHTAKTHbIE AAHHbIE
E-mail: niap_stroyeco@mail.ru
Ten.: (+37517) 28863 12

3apybemHbiR
PLIHOK TPYAa

3apybemHbii
PHIHOK
CTPOMTENBHBIX
MBWKHH ¢
MeXaHHu3IMOoB

3apybemHbii
PBIHOK
BazoBbix
CTPOMTENBHBIX
Mmarepuancs
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YYPEXAEHUNE OBPA3OBAHUA «BEJIOPYCCKUN
rOCYAAPCTBEHHDbIN TEXHOJIOTMYECKUN
YHUBEPCUTET»

AHTUBAKTEPWANIbHbIE METAJUTU3NPOBAHHbIE TMA3YPU
ANA KEPAMUYECKUX JINTOK

ONMUCAHUE PA3SPABOTKA

Fna3ypOBaHHb|e KepamMmmyeckme nianTkn npuMeHAarnTca anAa yCTpOVICTBa nosiosB " O6J'IVIL|,OBKI/I CTEH B o6u4e-
CTBEHHDbIX W >XNNbIX MOMELEHNAX.

OTAnMUmnTENBHON OCOBEHHOCTBIO Pa3paboTaHHbIX NONYGPUTTOBAHHBIX rMa3ypei ABMAETCA COYeTaHUE BbICO-
KO AeKopaTMBHOCTM, Tpebyembix MoKasaTenei XMMUYECKON, TEPMUYECKON YCTOMUYMBOCTM U UCTUPAEMOCTM
C aHTMbaKTepranbHON akTUBHOCTbIO MO OTHOLLEHMIO K Hanbosee pacnpocTpaHeHHbIM WTammam Staphylococcus
aureus ATCC 6538 u Escherichia coli ATCC 8739.

Temnepatypa obxura nokpbituin coctaBnset 1200 + 5 °C ¢ BbigepKKOW NpyY MaKCUMaJIbHOW TeMnepaType
45-50 MWH.

CyHTe3rpoBaHHble rna3ypu oteevatoT TpebosBaHuam FOCT 2718. OHu obnapatoT cnegywowumn Grsmnko-
XUMNYECKMMWN CBONCTBAMM:

— UBET NOKPbITUIN — OT CEPOBATO-YEPHOr0 0 KPaCHO-KOPUYHEBOTO 1 YEPHOTO;

- pakTypa NoBepXHOCTN — MaTOBas, NofyMaToBas, bnecTawas MeTanIn3MpoBaHHas;
— 6neck — 5-100 %;

— MUKpOTBepaoCcTb — 5900-7800 MIMa;

— TeMnepaTypHblI KO3GPULIMEHT NNHENHOIO paclumpeHus — (55-85)-107 K™;

- TepmocTonKkocTb — 150-200 °C;

— CTeneHb N3HOCOCTOMKOCTN — 1-2.

AHTMGaKTepuranbHasa akTMBHOCTb (MCO 22196:2011) B oTHOLWeHWM WTamMoB 6akTepuin Staphylococcus aureus
ATCC 6538 un Escherichia coli ATCC 8739 cocTaBnseT cooTBeTcTBeHHO 0,82-2,89 1 0,64-2,56.

MprYMeHeHNe KepaMUuyeckux NMIUTOK ASIA YCTPOWCTBA MOMOB, AEKOPUPOBAHHbIX pa3paboTaHHbIMK COCTa-
BaMW rf1a3ypHbIX KOMMO3MLMIA, 06eCcneunT HafexHyo aHTMbaKTepranbHYH0 3alMTy B OTHOLIEHUN YKa3aHHbIX
LUITaMMOB.

TEXHUYECKUE NPEMMYLLEECTBA

AHanoru coctaBoB 6aKTeEpULUMAHBIX rnasypeit Ha TeppuTopun Pecnybnmkn benapycb n ctpan CHI otcyTcTBy-
t0T. MpennoxeHHble peLenTypbl FMasypHbIX NOKPbITUI 06ecneynBaloT MMNOPTO3aMeLLeHME, NOCKONIbKY MOTYT
MCMNONb30BaTbCA B3aMeH 3aBO3UMbIX 13 Vicnanuu, CLUA v gpyrux cTpaH. B coctaBbl NOKPbLITUI BXOAAT MeCTHbIE
CblpbeBble MaTepuasbl (ONOMUTOBas MyKa, KBapLiEBbI MECOK), a TakKe 3aBO3MMble 13-3a Npefenos pecnybnu-
K1 (NoneBoii Wnat, KaoNnH, BOIACTOHUT, FIiHa OrHeynopHas) u xummkatbl (CuO, rmMHo3em, LMpKooUT 1 ap.).

HayuHo-TexHUYeCKNI ypOBEHb MO OTHOLLEHWIO K NyULIVMM OTEYECTBEHHbBIM W 3apyOeXHbIM aHasloram:

— CTOMMOCTb COCTaBa CMHTE3MPOBAHHOM rMa3sypu B 5-6 pa3 HMXKe Npon3BOACTBEHHOIO aHaNora, UMMNoOpPTUPY-
emoro n3 CLWA n icnanwnu;

— pa3paboTaHHble NOKPbITUA 061afaloT BbICOKMM aHTUGaKTepuanbHbIM 3pdeKkTom;

- ¢I/I3I/IKO-XI/IMVI‘-IE‘CKVIE CBOWNCTBA 1 AeKOopaTBHbIE XapPaKTePUCTUKN pa3pa60TaHHb|x rna3sypHbIX I'IOKprTVIVI
COOTBETCTBYIOT MUPOBbIM aHanOram.
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OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

BHEApEHI/Ie B Npon3BoACTBO COCTaBOB 6aKTep|/|u|/|ng|x rna3ype|7| obecneunt nMnopTo3amelleHne rna3ype|7|,
3aBO3MMbIX 13-3a NpeaenoB pernoHa.

BHEADEHVIE COCTaBOB BO3MOXHO Ha ,EIEVICTByIOLLI,EM TEXHOJIOTrNYeCKOM O60py,L'|,OBaHVIVI npwn ycnoBmn KOppeK-
TUPOBKN NPON3BOACTBEHHDbIX NAapPaMeTPOB NPUroToBNneHNA N NPUMEHEHUA.

MepCneKTUBHBIMM NOTPEOUTENAMM CITY>KaT PbIHKM CTPOUTENBHBIX MaTepuasoB: opraHu3aumm MuHucTepcTea
3paBooxpaHeHmns (6oNbHULbI, MOAUKANHMKN 1 Ap.), MMHUCTepCcTBa 06pa3oBaHNA (AETCKMe caapl, LWKOMbI, 6ac-
ceiHbl), MMHUCTEPCTBA aHTVMOHOMOMBHOIO PErynnpoBaHnsa 1 Toprosnu Pecny6nuku benapycb (06beKTbl 06-
LiecTBEHHOro NUTaHKs), MMHKCTEPCTBA CnopTa 1 Typu3mMa (6acceliHbl).

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-UccnenoBatebCKaa N TeEXHOJ1Iornyeckan pa60Ta, B pe3ynbrate yero pa3pa60TaHb| peuen-
Typbl 1 TEXHONIOrNYECKNI npouecc eKopnpoBaHMA MINTOK 4719 NONOB B YCJIOBMAX NPOMbILWIEHHOIO Npons-
BOACTBA, BK/OYaA NPUroToBieHne rnasypHbixX CyCI'IEH3I/II‘/‘I, NX HaHeceHue 1 06Xunr. M3rotoBneHbl onbITHblE 06-
Pa3ubl B yOIOBMAX NPOMbILLIEHHOIO MNPOM3BOACTBA.

MpoBeneHa anpobaumsa pa3paboTaHHbIX FMa3ypPHbIX MOKPbLITU B MPOW3BOACTBEHHbIX YcnoBusax OAO «Kepa-
MUH». /3yyeHbl 6akTepuLVAHbIe CBOWMCTBA F1a3ypPHbIX MOKPbITUI B OTHOLEHUN WTaMmoB Staphylococcus aureus
ATCC 6538 n Escherichia coli ATCC 8739 B PYI «HayuyHO-npakTuyeckni LeHTp rurneHbl» B 2017-2021 rr.

CBEAEHNA O NPABOBOV OXPAHE

PeuenTypbl rnas3ypHbIX NOKPbITUIA 3aLMlLeHbl NaTeHTaMu Ha n3obpeteHus Pecnybnuku benapycb N° 23242
«MeTannunsnpoBaHHas rnasypb» 1 N2 23280 «MaTtoBas rnasypb».

MOTEHUWAJNbHbIE MOTPEBUTENI U/WIUN 3ANHTEPECOBAHHDIE B PASPABOTKE

OAO «KepamuH» n OAO «bepesacTpornmaTepuanbl», MMHNCTEPCTBO apXUTEKTYPbI U CTPOUTENBLCTBA, @ TakxKe
opraHusaumm 1 yupexaeHna MnHucTepcTsa 3gpaBooxpaHeHus Pecnybnukn benapyco.

PYKOBOAUTEJ1b PA3PABOTKU

JNeBuuknii MiBaH AgamoBuny, npodeccop Kadeapbl TEXHONOMMU CTEKA Y KEPAMUKI, [OKTOP TEXHNYECKNX HayK.

KOHTAKTHbIE JAHHbIE
E-mail: levitskii@belstu.by
Ten.: (+375 17) 363 93 08, (+375 29) 369 33 63
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APEBECHOBOJIOKHUCTBIE MANTbI CPEAHEN MJIOTHOCTU MDF.H.

CO CMELMANBHBIMW CBONCTBAMU U OCOBEHHOCTN OLLEHKMN UX KAYECTBA
WBE3ONACHOCTU B YCJIOBUAX COBPEMEHHOTO PbIHKA

(COBMECTHO COAO «BUTEBCKIPEB»)

ONMMUCAHUE PA3PABOTKHA

PaspaboTaHa TexHOMorMA nonyyeHns 3KCNOPTHO OPUEHTUPOBAHHBIX APEBECHOBONIOKHUCTBIX MAUT CYXOro
cnocoba npounseoacTsa cpeaHel nnotHoct MDF ana ncnonb3oBaHMA BO BIaXKHbIX 30Hax Tuna MDF.H., coot-
BeTcTBYtOWMX TpeboBaHmAM EN 622-5-2009 n EN 622-1:2003. OHa no3sonuna JocTuub Tpebyembix eBponeii-
CKMMW CTaHZapTamu noKasaTenei pasbyxaHusa TONWMHDBI 33 24 U, pa3byxaHUA TONLWMHbI NOCE LMKINYECKOro
TecTa, cogepxaHus csobogHoro popmanbgermaa. OtTéop npob obpasuyos MDF.H. 1 nx ncnbiTaHns no nokasa-
TensM Kayectsa 1 6e30nacHOCTM NPOBOAUINCE B COOTBETCTBUM C TpeboBaHnamu EN 326-1:1994; EN 321:2001,
EN 323:1993, EN 322:1993, EN 317:1993, EN 319:1993, EN 310:1993, ISO 12460-5.

TEXHUYECKUE NMPEUMYLLECTBA

TexHuuyecknii ypoBeHb MaTeEPMANOB COOTBETCTBYET 3apyOexXHbIM aHanoram. B HacTosLlee Bpemsa ApeBecHO-
BOJIOKHUCTbIE MANTbI CYXOro crocoba Npon3BoACcTBa CpefHen NAOTHOCTY ANs UCMONIb30BaHWA BO BIaXHbIX 30-
Hax He BblnycKatoTca B Pecny6nvike benapychb.

XapakTepusya TexHuuYeckre npevMyecTsa ciegyeT OTMETUTb, YTO Mojlydaemble Mo AaHHOW TeXHONornu
MDF 0651agatoT He TONbKO CpefHeN NIOTHOCTbIO, O4HOPOAHOCTBIO CTPYKTYPbI, MPOUYHOCTBIO (MPOYHOCTbL Ha No-
nepeyHoe pacTaxeHve nocne uMknuyeckoro tecta — 0,24 H/MM?) 1 cnocobHoi K oTaesnike NOBEPXHOCTbIO, HO
1 AOMOJHUTESIbHO XaPaKTEPM3YIOTCA MOBbILEHHOW BIaroCTONKOCTbIO (pa3byxaHue TonwmHbl 3a 24 4 — 7,5 %;
pa36yxaHuie TONLWMHBI NOC/e UMKAMYeckoro Tecta — 12,9 %) v OTAMYAOTCA CTabUMbHBIM YPOBHEM 3KOJOrye-
cKoW 6e3onacHocTy (copepxaHne opmanbaernga — 6,8 mr/ 100 r abc. Cyxoi NauTbl), YTO NO3BOSIAET pacl-
pUTb 061aCTb UX NPYMEHEHMS 33 CYET KCMOSIb30OBAHNA BO BNaXHbIX 30HAX, HAMPUMEP BHYTPEHHSAA OTAESKA No-
MeLLEHMN 1 NPON3BOACTBO Mebesv AN BAHHbIX KOMHAT U KYXOHb.

[nAa pocTmxeHUn ykasaHHbIX CBOWCTB BrepBble 1CNoJib30BaHbl rnapodobusmpyoLmne KpeMHunopraHmye-
CKMe XUAKOCTU, Hanpumep B BUAe rmapatmpoBaHHoro metuncmnunkoHata Kanma (000 «COMIKC-CUAnKoH»),
1 BbICOKOMOMNEKYNAPHbIE OpraHMyeckne coefIMHeEHNA NMPUPOAHOro NPONCXOXKAEHUA B BUAe pepMeHTMpPOBaH-
HbIX KapTOodENnbHOro Kpaxmana, PXKaHom 1 NILEHUYHON MyKW.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA

PaclumpeHmne accopTUMeHTa BbiMyCKaeMbIX APEBECHOBONOKHUCTBIX MAUT CyXOro cnocoba npovn3BOACTBa U
BO3MOXXHOCTb NMPUMEHEHNA HOBOIO MaTepuasa B CTPOUTENIbCTBE B COOTBETCTBUM C HALMOHANbHbIMU TpeboBa-
Huamu gencteytowwmx THIA. TexHonorus nponssoactea MDF cneumanbHOro HasHauyeHus, obnagaroLwmnx nosbl-
LUEHHOW BIaroCTOMKOCTbIO, MO3BONUT CO3aTb MPOAYKLMIO, OPUEHTUPOBAHHYI0 Ha SKCMOPT B cTpaHbl EASCn EC.
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TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBartebCkaa Win OnbiITHO-KOHCTPYKTOPCKanA (TexHOnornuyeckasn) pa60Ta.

BbinyLleH onbiTHLIN obpased.

CBEEHUA O NPABOBOW OXPAHE

1. Komnosnuma ana gpesecHocTpyxeyuHbix nauT [at. Pecn. be-
napycb N2 10434, MINK7 B 27N 3/00 / T. B. ConoBbeBa u ap. // 3a-
auTenb OTKPbITOE aKUMOHepHoe o6LecTBO «Butebckapes». —
Ne a 20060033; 3aasn. 13.01.2006; ony6n. 30.04.2008 // BbiHaxoa-
cTBbl. KapbicHbiA mMagani. Mpambicnosbia y3opbl: adilbliiHbl 610n. /
Hau. usHTp iHTaneKkTyan. ynacHacui, [3apX. Kam. na HaByubl i
TaxHanoriax Pacn. benapycb. — 2008. — N2 2. — C. 45.

2. Komno3uuma ana gpeBecHOCTPYXeuHblx nauT nat. Pecn. bena-
pycb N2 11771, MMNK7 B 27N 3/00 / T. B. ConoebeBa u gp. // 3an-
BuTeNb HayuHo-npoun3ssoacTBeHHbIN KoonepaTtns «MCKATESb». —
N2 a 20070967; 3assn. 30.07.2007; ony6n. 30.04.2009 // BbiHaxog-
cTBbl. KapbicHbis Magani. MpambicioBbls y30pbl: adiubliiHbl Gton.
/ Hau. usHTp iHTaneKTyan. ynacHacui, [13apx. Kam. na HaByubl i
TaxHanoriax Pacn. benapycb. — 2009. — N2 2. — C. 67-68.

3. Komno3unuma ana gpeBecHOCTPYXeuHbIX NauT MaTeHT Ha n3o-
6peTeHnie N2 RU 2561445 C1, MINK B27N3/02, C08L97/02 / Pocns-
koB 0. ®. n ap.; 3aasutenb PepepanbHoe rocyqapcTBeHHoe 6iof-
XeTHoe obpa3oBaTesibHOE YyupexieHue Bbicwero npodeccuo-
HanbHoro ob6pa3oBaHuA «KybGaHCKWMIA FOCY[apCTBEHHbIA TEXHO-
noruvyeckun yHmsepcutet», N2 3asasku 2014116317/13; 3anasn.
22.04.2014; ony6n. 27.08.2015 // 306 peTeHuns. MonesHble mogenu:
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odwuu,. 61on. DeaepanbHON CNyXKObl MO VHTENNEKTYaNbHON COBCTBEHHOCTY, MAaTEHTaM U TOBapHbIM 3HaKaM. —

Mocka: ®MNC, 2015. — N2 24.

MOTEHUWAJIbHbIE MOTPEBUTENI U/WIUN 3BAUMHTEPECOBAHHDIE B PASPABOTKE
Mpennpuatua gepesoobpabatbiBatollein U MebenibHOWM NpomblwneHHocTU Pecnybnukm benapyco, EASC, EC.

PYKOBOAUTEJ1b PASPABOTKU

Jy6openosa EkaTepuHa BnagvmunpoBHa, AoueHT Kadeapbl TeEXHONOrMU AepeBoobpabaTbiBalowyix Npoms-
BOACTB, Kadeapbl GpU3NKO-XUMUUYECKUX METOAOB CepTUdMKALMM NPOAYKUMM, KAaHAUAAT TEXHUUYECKUX HayK,

[IOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: katedubodelova@tut.by
Ten.: (+37529) 501 43 61
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PECYPCOCBEPETAKOLLAA TEXHONOINA CO3AAHUA U3 APEBECHHDI
MATKONUCTBEHHDBIX NOPOA CTONAPHO-CTPONTENbHbIX U3AENH
W KOHCTPYKTUBHbIX 3JIEMEHTOB MEBENWN CUCNO/Ib30BAHUEM
WUMUTALIUOHHOW OTAENKWN METOAAMM YNNOTHEHUA, KPALLEHMA
W TPEXMEPHOW MEYATH

ONMMUCAHUE PA3PABOTKHA

PaspaboTtaHa 3¢¢deKkTMBHaAsA 3KOHOMMUYECKM LenecoobpasHas
TEXHONIOMNA UMWUTALNOHHOW OTAENKU U KpalleHns, o0ycnoBneH-
Has HeOoOXOAMMOCTBIO PecypcochepexeHns U NMNopTo3amelle-
HUA B JepeBo0bpaboTKe Ha OCHOBE NCNONb30BaHMsA bonee felue-
BbIX MaJIOLLEHHbIX JINCTBEHHbIX NMOPOJ JPEBECHHbBI BMECTO LIEHHbIX
1 TBEPABIX INCTBEHHbIX C Liefbio pa3paboTKy HOBOrO acCOPTUMEH-
Ta CTONAPHO-CTPOUTENbHBIX N3NNI U KOHCTPYKTUBHBIX (IeKopa-
TUBHbIX) 311IeMEeHTOB Mebenn U3 ManoLeHHbIX Mopog, obnagatoLle-
ro 3¢peKToM HaTypanbHOW APEBECUHbI LEHHbIX Nopog (MMUTK-
PYIOLUM TEKCTYPY LIEHHBIX MOPOS APEBECUHDI) NPY COXPAHEHUN
BbICOKMX 3CTETUYECKUX NMOKa3aTenei 1 NPOYHOCTHBIX XapaKTepu-
CTUK.

OcCHOBHble KOHCTPYKTUBHbIE N TEXHONOTNYECKNE XapPaKTEPUCTUKNL

- yBenunueHne OU3NKO-MexaHNYeCcKux CBOWCTB fAeTanen nns
CTONIAPHO-CTPOMUTENbHbBIX U3AENUN U KOHCTPYKTUBHbIX Sf1eMeH-
TOB Mebenu 13 ApeBecrHbl MaoLeHHbIX Nopog (onbxu, bepesbl) B
cpefHeM: NOTHOCTN — Ha 30-35 %, 4To COOTBETCTBYET NOKa3aTe-
NAM TBEPAOSINCTBEHHbIX NOPOA;

- ynyulleHre NnoTpebuTenbCcKmx CBONCTB (yBennyeHne N3Hoco-
CTOMKOCTM NakoKPaCOUYHbIX NOKPbITUIA Ha 20 %; cHuXeHue cebe-
CTOUMOCTU n3aenun Ha 15 %; CHUXeHne pacxofa NakoKpaCcoUHbIX
MaTepuranos Ha 15 %);

— BO3MOXHOCTb BCTPauBaHWA NpeanaraeMoro TeXHONOrmyecko-
ro npouecca B CyLlecTByoLLee NPOM3BOACTBO; BbICOKas aBTOMaTu-
3aUMA U MexaHu3auma npouecca UM1Taumm TEKCTYPbl LLeHHbIX Mo-
poa LpeBeCcUuHbl.

TexHNKOo-3KOHOMUYECKMe 1 dKCMNyaTauMOHHbIe XapaKTepucTu-
KW QOCTUMHYTbI 3@ CYeT:

— 3KOHOMMM JOPOroCTOALMX APEBECHBIX MAaTePUANnoB (LEHHbIX
nopoa);

— MPYIMEHEHUA HOBbIX TEXHONOTMA UMUTALVUOHHOW OTAENKN U3-
aennm;

— CHUXKEHUA CTOMMOCTY U34eNNI N3 MaNoLEHHbIX NOPOA ApeBe-
CVHbI MO CPaBHEHMIO CO CTOMMOCTbIO U3AeNnin U3 TBEPAONNCTBEH-
HbIX NOPOA NPV COXPaHEHUU NOCNeHEN AnA BbiNyCKa ApYron npo-
aykumu;

— paclimpeHne cbipbeBo 6a3bl MPON3BOACTBA M paclIMpeHme
aCCOPTMMEHTA BbiMyCKaeMOW SKCMOPTHO OPUEHTUPOBAHHOW NPOaYyKLUY;

= ynyyuweHuna skcnayaTaumoHHbIX nokasartenen n3gennn n3 ApeBeCcHbl MallOLEHHbIX MOpoA.
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TEXHUYECKUE NMPEMMYLLECTBA

TexHonorusa d)OpMI/IpOBaHI/IFI MMUTAaUNOHHBIX [Oe-
KOPATUBHbIX I'IOKprTI/M Ha NOBEPXHOCTN ApeBecu-
Hbl MATKNX NNCTBEHHbIX NOpoA4 MeTOAOM neyaTn no-
3BOJZINT: CO3[laBaTb I/IH,El,I/IBI/I,ElyaJ'IbeIIz [eKkop (MmnTa-
Unio apeBeCcuHbl LUeHHbIX nopo,q); BHepATb HOBble
CTONAPHO-CTpOUTENbHbIE N3aeNNA N AeKOpaTUBHbIE
3N1eMeHTbl Mebenu; CO3[aBaTb HOBYIO MPOAYKUUMIO My-
TeéM BHECEHUA KOHCTPYKTUBHbIX UIN ,El,l/l3aVIHepCKI/IX
VN3MEHeHW; Hanagutb BbINyCK npoAaykunn B COOT-
BETCTBUU C I'IOTpE6HOCTF|MI/I PblHKa N CHU3UTb KOJIN-
4yecTBO OTXOAOB NpW MNMPOn3BOACTBE MOrOHaHbIX,
CTONAPHO-CTPOUTENbHbIX nsgenum mn AeKOopPaTnBHbIX
3/1EMEHTOB Mebenn B COOTBETCTBUM C MaHOM npown3soacTea.

HPEI/IMyI.IJ,ECTBa TEXHONMOINN MO OTHOLWIEHUIO K Ny4LlWM oTe4yeCTBEHHbIM 1 3apy6e>KHbIM aHanoram:

— noJjiyyeHne npoaykumm ¢ BbICOKMMU CI)I/I3I/IKO-MexaHI/ILIECKVIMVI n I'IOTpE6I/ITeJ'IbCKI/IMVI CBOICTBaMU n3 apese-
CUHbI MATKONNCTBEHHbIX NOPOA;

— BO3MOXHOCTb BCTPanBaHMA TEXHOJIOTMYECKOro npouecca B cywecTsytoLliee nponssoaCcTeo;
— 3KONOrNYecKn besonacHasa TEXHONMOI A U SKONOrMYECKN YNCTbI MaTepuan;

— 30PEeKTMBHOCTb MPUMEHEHNA HOBOW TEXHONOMMW CO3[aHWA W3 MasloLeHHON [ApeBecuHbl CTONSPHO-
CTPOUTENbHDBIX U3AENNIA N KOHCTPYKTUBHBIX 3IEMEHTOB Mebenu (AekopaTrBHble 31eMeHTbl) obecneumsaercs
OOCTYMHOCTBIO 1 AeleBU3HON APEBeCUHbI MANIOLEHHbIX MOPOA, KOTopasa No3eonseT 06pa3oBbiBaTb NPMOLIIb
Jaxke Npu yCSIOBUM NPUMEHEHMWS AONOHUTESIbHBIX ONepaLnii No yayulueHnio GU3nNKo-MexaHMYeckmx n noTpe-
OGUTENBbCKNX CBOWCTB;

— OTCYTCTBME aHaNoroB B MUPE;
- B MUpe I'IO,El,O6HbIe ncanenoBaHnUA He NpoBOAUINCD.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

np0I/I3BO)J,CTBO n3genun B MPOMbILNEHHbIX MaclTabax MoXeT OCyLlLeCTBNATbCA C NCNOJ/Ib30BaHNEM B OCHOB-
HOM TUNMOBOIO 060py,£|,OBaHI/IFI. 3a cuyet aTOrO MOryT ObITb CHUXKEHDI 3aTpaTbl Ha OCBOEHME NPOnN3BOACTBaA N CPO-
KN OCBOEHUA, NOBbILLEHA SKOHOMNYECKaA Bd)(l)EKTVIBHOCTb WHBECTUL M.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa HUOK(T)P «Pa3paboTtka pecypcocbeperatoLiein TEXHONOMMN CO3aaHUA U3 APeBEeCUHbl MATKOIM-
CTBEHHbIX MOPOZ CTONIAPHO-CTPOUTENbHBIX U3AENNIA N KOHCTPYKTUBHBIX 91eMeHTOB Mebenn ¢ UCnosb3oBaHneM
UMWTaLMOHHON OTAENIKM MeTOAaMU YNIOTHEHNWSA, KpalleHWsA 1 rny6oKom neyatuy.

NOTEHUWAJIbHbIE MOTPEBUTEJIN U/WJTN BAUHTEPECOBAHHbDIE B PA3PABOTKE
NepeBoobpabatbiBatolive n mebenbHble NpeanpuATUs (MPOU3BOACTBO Mebenv, NOroHaXHbIX U CTOASPHO-
CTPOUTENbHbIX N34eNni).

PYKOBOAUTEJ1b PASPABOTKU

LWeTbko Cepreit BacunbeBuny, NpopeKkTop No HayyHou paboTe, AoLEHT Kadenpbl TEXHOMOMMY 1 fn3aiiHa n3ge-
NN U3 fpeBeCuHbI, KaHAMAAT TEXHNYECKMX HayK, OLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: tidid@belstu.by
Ten.: (+375 17) 363 97 41
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TEXHONOT A BUPTYAJIbHOW U ONONHEHHOW PEANIbHOCTH

ANA NPOCTPAHCTBEHHOIO MPEACTABJIEHUNA

W OBECNEYEHUA KOHKYPEHTOCNOCOBHOCTU NPOAYKLIUU
IREPEBOOBPABATBIBAIOLLUX MPESNPUATUN

(COBMECTHO C YYPEXXAEHWEM O6PA30BAHMA «<TOMENbCKNIA TOCYALAPCTBEHHbIN
YHUBEPCUTET UMEHU OPAHLINCKA CKOPUHbDI»)

ONMMUCAHUE PA3PABOTKHA

Wcnonb3oBaHne VR- (Virtual reality,
VR, BupTyanbHasa peanbHOCTb) U AR-
TexHonoru (Augmented reality, AR,
[OMOoJSIHEHHasA peasnibHOCTb) MO3BONSAET
3HAUUTENBHO CHU3UTb BPEMEHHbIE 3a-
TpaTbl KOHCTPYKTOPCKOW pAeATeNibHO-
CTW, A TaKXKe KapAWHanbHO M3MEHUTb
noaxof B npefcTaBieHn MPOEKTUPY-
embix nsgenmin. OCHOBHbIM Hanpasfie-
HUEM Pa3BUTUA NPOEKTUPOBaHNA ABNA-
etcs BHegpeHue CAMP ¢ paspaboTkon
TPEXMEPHO MOAENn roTOBOro um3pe-
NnA, YTO NO3BONAET COKPATUTb BPeMms
Ha NPOEeKTUPOBaHME N NMOBbLICUTb Kaue-
CTBO nosyyaemow npoaykumm. Ncnonb-
30BaHME COBPEMEHHbIX WMHHOBALWOH-
HbIX TEXHONOTUI BUPTYanbHOW W [o-
NMOJTHEHHOW peanbHOCTW NO3BONT YCU-
NUTb B3aUMOLeNCcTBUe noTpebuTena u
NPOW3BOAUTENA 1 BbIBECTY 3TV OTHOLLEHMWA Ha HOBbI KaueCTBEHHbIN YpOBeHb. BHeapeHue pa3paboTaHHbIX cu-
CTeM U NPOrpammMHbIX MPOAYKTOB OyaeT cnoco6CTBOBaTb COKPALLEHWIO NPOAOIKUTENIbHOCTI NPOEKTUPOBaHNA
N3NNI, CHUKEHMIO 3aTpaT MaTepuranbHbIX PeCypCcoB Ha NPOU3BOACTBO NMPOTOTUMOB, NOBLILEHWIO KOHKYPEH-
TOCMOCOBHOCTN OTEYECTBEHHOW NPOAYKLUN.

TexHoNOrMn BUPTYanbHON 1 OMONHEHHON PeanbHOCTY NPEeACTaBAAT COB0 TEXHONOMN NOMELLEeHUs 3pu-
Tens B BUPTYasibHYIO Cpedy WUnn HanoxeHns LndpoBol MHGOPMaLMM Ha OKPY»KatoLylo feNCTBUTENbHOCTb B
pexumMe peanbHOro BpemeHu. B kauecTBe LumMdppoBoi MHGOPMaLMM MOTYT UCMONb30BaTbCA TEKCTbI, ayano- 1
Buaeos3ddeKTbl, prnbtpbl, 2D- 1 3D-06beKTbl. BO3MOXHOCTb f06aBNEHNA 2NeMeHTOB LMdPOBOro Mupa B pe-
anbHbI MUP OTKPbIBAET LWNPOKME NEPCNEKTVBbI MCMOb30BaHWsA AR-TEXHONOMW, HAaNPUMEpP B AOMOCTPOEHNN.

DTO OEeNCTBEHHbIA WHCTPYMEHT BM3yanusauuu M npeactaBneHna uHpopmauyuun. B Hactoswee spema VR-
1 AR-TEXHONOTMM LIMPOKO MCMOSb3YIOTCA B MPON3BOACTBE, HayKe, BU3Hece 1 NCKYCCTBe.

TEXHWYECKUE NPEMMYLLEECTBA

BrpTyanbHas 1 AONOSIHEHHAA PEaNbHOCTb Y UX SNEMEHTbI UMEIOT 60SbLUME NEPCNEKTUBDI C TOUKM 3PEHNA UX
NpUMeHeHUA B cmcteMax paboTbl ¢ NoTpebuTenamm NpoayKLUuy, B TOM Ymcne n fepesoobpabatbiBatowmx npes-
npuATAN.

MpevMyLLecTBa TEXHONOMUM MO OTHOLLIEHMIO K NTYYLUUM OTEYECTBEHHbIM 1 3apyOexHbIM aHaoram:

— VR- n AR-TexHonormm nonyunnun WnMpoKoe pacnpocTpaHeHre B UFPOBOWN 1 pa3BreKkaTeslbHON NHAYCTpUN,
O[IHaKO B HacTosALLee BPEMA B MPOMbILIAEHHOCTU Pa3BUTbl AOCTAaTOYHO C/1abo; Npy peLleHnm 3a8ay peasibHoro
CeKTOpa 3KOHOMMWKWN OTCYTCTBYET 3afieN MHTerpaumm MHTEPaKTUBHOMO KOHTEHTa, aCcCOLMNMPOBAHHOIO C peasb-

HbIMU MHGOPMaLMOHHBIMU 06 EKTAMM U YCTPONCTBAMY, YTO pacTArMBaeT BO BPEMEHW NPOLLECChI TPUHATASA pe-
LIEHUI KOHEYHbIM NOTpebunTenem;
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— OTCYTCTBME aHaNoroB B MUpE;
- B MUpe I'IOJJ,O6HbIe nccnenoBaHnA B obnactu nepeBoo6pa60TK|/| He npoBoANNCD.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

[aHHOe HanpaBneHve WCNONb30Ba-
HUA MHPOPMALIMOHHBIX TEXHOSIOTMIA NO-
3BONMT CO34aBaTb MIEKTPOHHbIE M3Aa-
HUA (Npe3eHTauuwn, Katanorun) B BuUAe
BUPTYanbHOM WM OOMOMHEHHON peanb-
HocTM U obecneunBatb 3pPeKTrB-
Hoe BocnpusATe Nbor UHGopmMaLmu
B YCNOBUAX WHTEPAKTMBHOIO pexuma
B3aMMOAENCTBMA. 3a CYeT 3TOro MoryT
ObITb CHVXEHbI 3aTpaTbl Ha NOCTaHOB-
Ky U3[envi Ha Npon3BOACTBE U CPOKU
OCBOEHUsA, COKpaLleHbl CPOKM MPOEK-
TUPOBAHUA NPOAYKLUUN, yBENMYeH cObIT
W3[Eennii, NoBblLLEHa SKOHOMUYecKas 3GpPeKTUBHOCTb UHBECTULIWIA.

TEKYLWAA CTAONA PASBUTUA
MogroTosnieHa AEMOHCTPALMOHHAA BUPTYanbHas CLiEHa, OTPaXaloLasa BO3MOXHOCTY TEXHOJSIOTUN.

NMOTEHUWWAJIbHbIE MOTPEBUTEN U/WTN 3AUMHTEPECOBAHHDIE B PASPABOTKE

,D,epeBoo6pa6aTb|Barou.|,V|e 1 mebenbHble npeanpnAaTua (I'IpOI/ISBO}J,CTBO Me6EJ'IVI, MOTrOHa>HbIX N CTONAPHO-
CTPOUTENIbHbIX I/I3AEJ'II/IVI), yypexpgeHna O6paSOBaHVIFI, TOpProBble OpraHM3aunn.

PYKOBOAUTEJ1b PASPABOTKU

YyiikoB Anekcen CepreeBuy, . 0. 3aBegytollero Kapeapon TexHoNorny 1 gu3ariHa n3genumn us gpeBecuHbl
YO «benopycckuin rocyapCTBeHHbIN TEXHOOTMYECKNUA YHUBEPCUTET», KaHAMAAT TEXHUYECKMX HayK.

Jemugerko Oner MuxaiinoBuy, NPOPeKTop Mo Hay4yHol paboTe fOMeNbCKOro rocyfapCcTBEHHOMO YHUBEPCU-
TeTa UM. O. CKOpUHbI, BOKTOP TEXHUYECKNX HayK, Mpodeccop.

KOHTAKTHbIE AIAHHbIE

YO «benopycckuii rocyfapCcTBEHHbIN TEXHONOMMYECKNIA YHUBEPCUTET»
E-mail: tidid@belstu.by

Ten.: (+375 17) 363 97 41

YO «fomenbcknin rocygapcTBeHHbI yHuBepcuteT um. O. CKOpuHbI»
E-mail: demidenko@gsu.by

Ten.: (+375 23) 2510077
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TEPMOMEXAHWYECKU MOANONLUPOBAHHAA APEBECUHA

ONMMUCAHUE PA3SPABOTKHA

TepmomexaqueCKoe MO,D,I/Id)I/ILI,I/IpOBaHI/Ie [peBeCcHbl MATKONNCTBEHHbIX Nopoa NpoBOAUTCA noAa BO3Jen-
CTBMEM TeMNePaATypPbl N BbICOKOro AaB/eHNA B TeYeHME KOPOTKOro npomexXyTka BpemMeHn n obecneumBaeT
NOBbILIEHNE 3HAaUYEeHUI d)I/I3I/IKO-MexaHI/I‘-IECKI/IX CBOWNCTB [0 YPOBHA TBEPAOSIMCTBEHHDbIX NOPOA (ny6a, ACEHA)
1 Bbllle.

TEXHWYECKUE NMPEUMYLLEECTBA
AHanoros MaccoBOro NPOU3BOACTBA HET.
MpeunmyLlecTBa TEXHONOMMW Y MOJTyYaeMoro matepuana:

— nony4dyeHne npoaykunmn C BbICOKMMIN (I)VI3VIKO-MEX3HVNECKVIMI/I n I'IOTp66VITEJ'IbCKVIMVI CBOWNCTBaMU 13 apese-
CUHbI MATKOJINCTBEHHbIX MOPOA;

— BO3MOXHOCTb BCTPanBaHNA TEXHOJTOTMYECKOI O npouecca B cywecTsytowiee nponsBoacTso;

- NpUMeHeHne MoANGULMPOBAaHHON ApPeBeCHHbI He TpebyeT CyLeCTBEHHbIX M3MEHEHUI TEXHOOMMYECKOro
npouecca o6MLOBbIBaHNA 1 CKNENBaHUA;

— BblCOKaA aBTOMaTu3auUunAa n mexaHnsauma npouecca;
— 3KOoNornyeckn 6e3omnacHan TEXHONOIA U SKONOrMYeCKn YNCTbIN maTtepuan;

- yﬂO6CTBO TPaAaHCNOPTUPOBKN Ha AalbHUE PaCCTOAHUA BAIeACTBNE CTabunbHOCTA pPa3mepoB N HA3KOIo Bna-
ronornoweHunA.

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

PaclmpeHme cbipbeBoii 6a3bl 414 NPOM3BOACTBA CTOAAPHO-CTPOUTESbHBIX M3aenuii u Mebenu. HoBbli KOHKY-
PEHTOCMOCOBHbIV MaTepuarn.

TEKYLLAA CTAOUA PA3BUTUA
BbinonHeHa HayyHO-MCCNIefoBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLueH onbITHbIN 06pa3eL,.

MNOTEHUWAJIbHbIE NOTPEBUTENIN U/ SBAUHTEPECOBAHHbBIE B PA3PABOTKE
Mpown3BoauTeny HanonbHbIX NOKPLITWIA, MAPKEeTa, ABepel 1 mebenu.

PYKOBOAUTEJIb PASPABOTKU

WrHaToBuny Jllopmuna BnagnmMmmpoBHa, LOLEHT Kadeapbl TEXHOMOMY 1 AM3aliHa U38ennin U3 fpeBeCcuHbl, KaH-
OVAaT TEXHUYECKUX HaYK, AOLEHT.

KOHTAKTHbIE AAHHbIE
E-mail: tidid@belstu.by
Ten.: (+375 17) 327 67 41
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YYPEXAOEHWUE OBPA3SOBAHUA
«BPECTCKUN TOCYAAPCTBEHHbI
TEXHUYECKUA YHUBEPCUTET»

BECKAPKACHOE APOYHOE MOKPBITUE HU3KON MATEPUANOEMKOCTH
INA 3AAHNIA U COOPYXKEHUN

OMUCAHUE PA3PABOTKU

Pa3zpaboTka OTHOCKTCA K 0651aCTU CTPOUTENBCTBA U MpeAHa3HaueHa 1A UCNoJb30BaHUA B NMOKPbITHAX BHOBb
NPOEKTUPYEMbIX >KUbIX 1 MPOV3BOACTBEHHbIX 3AaHWI, @ TaKXKe AN 3[aHNI CTapoi NOCTPOIKK, Tpebyiolen pe-
KOHCTPYKLUW, MOAEPHM3ALUM UIIN KannTallbHOrO PEMOHTA MOKPbITUI U KPOBESb.

KoHcTpyKkums npeactaBnsaeT coboi COBOKYMHOCTb BeckapKaCHbIX 6/TOKOB MNOKPbITHA, COCTOALMX U3 Kak MU-
HVMYM OfHOTIO CNOA XONOAHOTHYTbIX apOYHbIX MPOPUIEN U KOHTYPHOTO 3IeMeHTa, Yepes KOTopbli 6510K Mno-
KpbITUA KPENUTCA K YNIOPHbIM 3f1eMeHTaM, PacnonoXeHHbIM Ha OMOPHbIX 6asikax. MoXeT BbINOMAHATLCA C ABYMSA
0605104KaMm 13 apOUHbIX NPOdUNEN, MEXAY KOTOPbIMU YK blBaeTCA yTENIUTEND.

dddeKTUBHasA WMpPKHa NepeKpbIBAEMOro NposieTa cocTaBnsaet 9-21 m.

B uensax noBblWeHNA HAJEXKHOCTU NPOEKTUPYEMbIX KOHCTPYKLMIA paccmaTpuBaemMoro Tuna paspabotaH fe-
bopMaLMOHHBIN MeTo pacyeTa U Ha ero OCHOBE — aNirOPUTM U MPUKNagHasa KOMMbOTEPHAA NporpaMmma, no-
3BonALWmne oCyLwecTB/IATb OLUEHKY NnpeaesbHbIX COCTOAHUI nosnorux 6ecka PKaCHbIX apO4HbIX I'IOKprTI/IIZ n3 pe-

6PUCTBIX CTaNbHbIX TOHKOCTEHHDBIX XONIOAHOMHYThIX MPOoduIien C y4eToM reoMeTprUYeCKon HENMMHENHOCTU 1 BCEX
BO3MOXHbIX GOpPM NOTEPU YCTONUNBOCTU.

TEXHUYECKUE NMPEMMYLLECTBA

Cratnyeckan paboTa apoyHOro CBofa Noj Harpy3kor 6osiee paLoHasibHa Mo CPAaBHEHNIO C TPAAULUOHHBIMU
TMMaMU MOKPbLITUI 1 MO3BOSIAET CHU3NTb pacxodbl Ha Npomn3BoacTeo Ao 20 %.

pr,El,OGMKOCTb MOHTa»a apOY4yHOro ceoAa yKpynHeHHbIMA MOHTaXXHbIMN e JHUL.aMU, co6|/|paeM0ro Ha 3emne,
HUXe MO CPaBHEHMIO C CYLLECTBYOLMMN 3apyOexKHbIMM aHanoramu ¢ No3aeMeHTHON COOPKON.

Ncnonb3oBaHune XONOAHOIHYTbIX npo¢mne|7| C pa3|3|/|T0|7| BbICOTOM CeyeHnA Mo3BosnseT nepekpbiBaTb, Npu
NPOYNX PaBHbIX YCNOBUAX, 3HAYNTEJTIbHO 6onbLune nponetobl.
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Mpon3BoAcTBO  yKa3aHHbIX  Bbllle
APOUHbIX Npodunen ans 6eckapKacHbIX
MOKPbITUI HanaxeHo B Pecny6nuke be-
napycb n Poccuinckon Qepepaunn ue-
nbiM pagoM GYpM U KOMMaHUM Ha cre-
LManm3npoBaHHOM MObGMIbHOM Npodu-
nernb6oyHom obopyaoBaHUN.

a}

HoBn3Ha npepnaraemoli paspabdbot-
KW MO OTHOLLEHWIO K N3BECTHbIM aHano-
ram 3aK/o4yaeTca B TOM, YTO MOKPbITUE
MOHTUPYETCA YKPYMHEHHbIMW apOYHbI-
MU 6GnoKamu, Kaxkablil U3 KOTOPbIX BKO-
yaeT B ceba BepxHUI NOAC BbIMYKNOWN
GOpPMBbI U HUXKHWUIA MOAC B BUAE 3aTAX-
KW, COefiJMHEHHble CUCTEMOW BepTUKasb-
HbIX cBA3en. [pn 3TOM BepPXHUN MOAC
BbINOJIHEH B BMAE CBOAA M3 aPOUHbIX XO-
NOAHOTHYTbIX TpaneumeBuaHbIx npodu-
nen c Bbicoton cevyeHus 120 nnm 180 mm,
COeAUHEHHbIX Mexay cobOol 3aKaTkom
danbLeBoro 3amMka M MPUKPEnIeHHbIX
no TopLam Ha CamoHape3alLmnx BWH-
TaX K KOHTYpHbIM 6ankam, COCTOALUM 13
OMOPHOrO Yrosika, ONopPHbIX BKNaAblLLeln
N CUCTEMbI MOHTaXKHbIX OMOP, @ HUKHWUIA NOAC N3rOTOBMEH B BUE CTaNlbHON 3aTAXKKW, NpUYeM cuctema BepTu-
KaslbHbIX CBA3el BbiNofHEHa 13 V-06pa3HbIX NOBECOK, 06beMHEHHbIX C MONepeYHbIMY pacnpeenuTebHbIMU
6ankamm 1 yCTaHOBJIEHHbIX CUMMETPUYHO B Y4 NponeTa.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

MNMopgnucaHre [OroBOPOB Ha Pa3paboTKy NPOEKTOB KPOBESIbHbIX MOKPbITUM BHOBb BO3BOAMMbIX JINOO PEKOH-
CTPYyUpYEMbIX 30aHNA U COOPYXKEHUN.

TEKYLWAA CTAAUA PA3BUTUA
BbinonHeHa Hay4yHO-KUCCNeJoBaTeNIbCKas UK OMbITHO-KOHCTPYKTOPCKas (TexHoMormyeckas) pabota.

CBEJEHUA O MPABOBOW OXPAHE

ApOuHbI 610K NOKPbLITUA: Nones. mogenb. BY 11691 / B. M. Ynacesuy, [. A. XpaHos, K. 0. Myna. — Ony6n.
30.06.2018.

MNOTEHUWAJIbHbIE NOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

MpeanpuaATUA rocyfapCcTBEHHOW 1 YacTHON GpOopMbl COBCTBEHHOCTY, UMeIoLLMe NOTPEOHOCTb B CTPOUTENb-
CTBE WW PEKOHCTPYKLMUW 3LaHUI N COOPYXKEHNIA.

PYKOBOAUTEJIb PASPABOTKU

KoaHoB OmuTpuin AnekcaHapoBud, AOUEHT Kadeapbl CTPOUTENbHBIX KOHCTPYKUMIA, KaHANAAT TEXHUYECKUX
HayK.

KOHTAKTHbIE JAHHbIE
E-mail: zhdmitr@gmail.com
Ten.: (+37529) 201 47 19
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JOOEKTUBHbIE BbICOKOKAYECTBEHHbIE HANPATAKOLIVNE OUBPOBETOHDI
I PEMOHTA N YCTPOUCTBA MOKPBITUI NON0B U AOPOXXHOT0 MONTOTHA

OMUCAHUE PA3PABOTKU

MpumeHeHe HanpsArakowero moandnLMpoBaHHoro pubpobeToHa C BbICOKOW aaresmen N BA3KOCTbIO BO3-
MOXXHO /1A BCEX BUAOB PEMOHTHbIX PaboT, B TOM UMCe U SMOYHOFO PeMOHTa AnA acdanbTo6ETOHHbIX MOKPbI-
TUIN, Ansa 6eTOHNPOBaHNA eMKOCTel NoBbILWEHHON HenpoHuuaemocTy (W20), B TOM umcsie SKCnayaTupyembix B
arpeccuBHbIX cpeaax. Takke NepcneKkTUBHbIM HanpaB/ieHeM ABAAETCA YCTPOUCTBO OOMbLIENPONETHbIX MNT-
HbIX KOHCTPYKLUIA, B TOM YMCIIe JOPOXHOrO nonoTHa. NpumeHeHue Hanpsratowero 6asanstodpnbpobeToHa AnA
YCTPOWCTBa JOPOXKHbIX MOKPbITUA MNO3BONAET YBENNUUTb CPOK SKCMNNyaTaumm o 40-50 neT 3a cueT NoBbILIeH-
HOWN TPELYMHOCTOMKOCTM N HEMPOHMLLAEMOCTMU.

,D,I/ICI'IepCHOE apMuypoBaHne LeMeHTHbIX CUucTem 6a3a/IbTOBbIM BOJTOKHOM d)opMMpyeT »KECTKNN NpPOCTpPaH-
CTBEHHbIN KapkKac 3a c4eT CBOﬁO,D,HOFO N XaOTUYHOI O pacnpeneneHna anemMeHTapHbIX BOJIOKOH B Te/le KOMNo3n-
Ta, YTO NO3BONIAET NPOTUBOCTOATb Pa3pyLlalOWUM HanpAXeHNAM, NpUBOAALLNM K O6pa3OBaHI/IIO CKBO3HbIX NN
NOBEPXHOCTHbIX TPELLUWH.

TakKe NepcnekTNBHbBIM HAaMNpPaBNEHNEM ABMIAETCS AMOYHbIA PEMOHT CYLLECTBYIOLMX aCcPasibTOOETOHHBIX MO-
KpbITWiA: 6narogapsa cuHepreTmyeckomy 3p¢$eKTy OT OJHOBPEMEHHOTO UCMOJb30BaHUS KOMMNO3MLMU PacLUNps-
loleroca LiemeHTa BMecTe ¢ 6a3anstoBbiM GUOPOBOTIOKHOM Y PEMOHTHOIO COCTaBa NOBbILWEHHAA aAre3us K cy-
LecTBYIOLWEMY OCHOBaHMIO, MUHUMUW3aUMA PUCKa BO3HUKHOBEHMWA TPELUVH, a TakkKe YCKOPeHHbIN Habop npo-
EKTHbIX XapaKTEPUCTUK (BOCTUMXKEHUE TpebyemMbiX CBOMCTB Ha 3—-7-€ CYTK/ B 3aBUCMOCTM OT TpeboBaHuii Npo-
eKTa).

TEXHUYECKUE NPEMMYLLEECTBA

Bnarognaps BBegeHuio ArcnepcHoro 6a3anbTOBOrO BOJIOKHA YNyYLLIAeTCcA CLensieHre Kosec TpaHcnopTa € no-
BEPXHOCTbIO Aoporu. Hannuve KoMneHcauum ycagku B 6€TOHe NPUBOAUT K YBEJIMUEHMIO PACCTOAHNA MeXay
TemnepaTypHbiM/ WBammn 1o 30-60 M NoC Mexay NoXHbiMU 12-18 M (8o 24 M) (B 3aBUCMMOCTY OT SHEproak-
TUBHOCTM NPUMEHSAEMOro GeToHa).

MprmeHeHVe 6a3anbTOBON GMOPbLI COBMECTHO C HanpsAraowmm uemeHTom (HLL) no3sonsaet obuTbca He Tonb-
KO pOCTa NPOYHOCTHbIX XapaKTePUCTUK HanpAraoLwmnx 6€TOHOB (Tak, Ha OCHOBaHWM NOJMyUYeHHbIX OMbITHbIX AaH-
HbIX, aPMUPOBaHKe GUOPOBOSTIOKHOM B KONIMUECTBE 5 % OT MaCChl BSXKYLLErO MOBbILLAET 3HaYeHVEe NPOYHOCTU
Ha pacTskeHue npwv n3rnbe npumepHo Ha 120 %), HO TakKe BefEeT K MOBbILEHWNIO HeNpoHMLaemocTy (o W20).

B TpagnumMoHHOM TeXHONOrMM MOKPbITUE YCTPanBaeTca eVHON IEHTON C NepneHAnKyNApHbIM apMUPOBaHW-
eM yepes Kaxfpble 5 M, a 3aTeM NPOMN3BOANTCA HapesKa TemnepaTypHbiX U fedpOPMaLIMOHHbIX LIBOB B MeCTax
apmunpoBaHuA. MprHMMaa BO BHUMaHWe CBONCTBO GETOHA Cy»KaTbCA M PacLUMPATLCA B 3aBUCMMOCTU OT Temne-

Peavanrar skcnepuvientaitsmex necaeonannii HLL
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paTyp BHeLHel cpefpl, B LeMeHTOOETOHHOM MOKPbLITMMN BbIMOJIHEHbI TEMIepaTypHble nonepeyHble webl. Jna
npeaynpeXXaeHuns NoABAEHUs U3BUUCTbIX MPOLOSIbHBIX TPELMH, 006pa3yoLKXCsA BO BPEMsA HarpysKu 1 ocag-
KW 3eM/ISIHOrO MOJIOTHA, YCTPOEHbl NPOAOSbHbIE WBbl. IMEHHO HEOOXOAUMOCTb YCTPOMCTBA TeMMepaTypHO-
ZedopMaLMOHHbIX LWBOB C JOCTAaTOYHOW YAaCcTOTOM U1, Kak CJieiCTBME, BO3POCLUas TPYLOEMKOCTb paboT TpebytoT
JanbHellero CoOBEPLUEHCTBOBAHMWSA TEXHONOMMMN.

[laHHasA TeEXHONOrUA NO3BOJIAET YNYULLUTb XaPaKTEPUCTUKN TPAGULIMOHHbIX LLIEMEHTHbIX 6ETOHOB 3a CYeT BBe-
AEeHVA pacmMpALWMXCA MOANPMKATOPOB ANA NocneayoLein KOMNeHcaumMmn ycagoyHblx gedopmanmii n pruopb
AN I3MEHEHWS BA3KOCTN PaspyLWEHNs 1 yydLleHnA MPOYHOCTHBIX NMoKasaTesei Ha pacTsKeHue.,

Bce 310 oGecneuriBaeT BbiCOKME MoKasaTenu 3KCI'IJ'IyaTaL|,I/IOHHOVI HageXXHOCTN 6ETOHa, no3BOJIAKLWNE, KaK
cneancTeme, CHASUTb MaTePUanoeMKoCTb, YMEHbLUNTb SHEPTo- U TPYA03aTPaTbl, 3HAYNTENNbHO YBENNYNTD AOJITO-
BE€YHOCTb, a TaKXe CPOKN ME)KDEMOHTHOVI SKCmyaTaunm n CHU3UTb SKCMJlyaTayMOHHbI€ pacXobl, CBA3aHHblIe C
(I)yHKLlI/IOHVIpOBaHVIeM I'IOKprTI/IVI NOJIOB U A0POT, a TakKXKe C npoBeAeHNEM PEMOHTHbIX pa60T.

OXWUAAEMbIA PE3YJIbTAT NPUMEHEHMA

MpumeHeHne HanpsAratoLero MmoandrLMpoBaHHOro 6eToHa C BbICOKOW afresmnel 1 BA3KOCTbIO BO3MOXHO AN
BCeX BMJOB PEMOHTHbIX PaboT, B TOM UMCIle N AMOYHOro pemMoHTa AJiA acdanbTo6eTOHHbIX MOKPbITUIA, Ana Ge-
TOHUPOBAHWA EMKOCTEN NOBbILWEHHOW HEMPOHNLIAEMOCTH, B TOM YMCSIE SKCNITyaTUPYEeMbIX B arPeccuMBHbIX cpe-
Aax. NepcneKkTUBHbLIM HaMpaB/ieHNeM TakKe ABMAETCA YCTPONCTBO HO0SbLLENPONETHbIX MAUTHBIX KOHCTPYKLNIA,
B TOM YmMcsie JOPOXKHOMO NMonoTHa.

TEKYLLAA CTAAUA PASBUTUA

BbinyLeH onbITHBIN 06pa3seL,.

NMOTEHLUWAJIbHbIE NOTPEBUTENUN U/UNN BAUHTEPECOBAHHbBIE B PASBPABOTKE
CTpounTenbHble opraHu3aumm B chepe MOHOIUTHOTO 1 AOPOXKHOIO CTPOUTENbCTBA.

PYKOBOAUTEJIb PASPABOTKU

MNaenosa WNHecca MaBnoBHa, goueHT Kad>enpb| TexHonornu 6eToHa u CTPOUTENIbHbLIX MaTepPManoB, KaHaNAaT
TEXHUYECKUX HaYyK, AOLEHT.

KOHTAKTHbIE AAHHbIE
E-mail: pavlinna@tut.by
Ten.: (+37529) 72039 61
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JOOEKTUBHbLIE MHOTONMYCTOTHBIE MOHOJINTHDBIE MKENNE3OBETOHHDBIE
MIOCKUE AUCKU MEPEKPBITUN XUNbIX U OBLLECTBEHHBIX 3AAHNN
CHECHEMHOW OMATYBKOM M3 LLEMEHTHO-CTPYKEUHDBIX NAUT

OMUCAHUE PA3PABOTKU

B nocnepHee pecAtuneTme ogHUM 13 I'IyTEI7I noBbIlWEHNA Ka4yeCTBEHHOIo YPOBHA CTPOUTENbLCTBA, €ro 3¢¢EK-
TUBHOCTW, NOBbILEHNA aPXUTEKTYPHOIO pa3Hoo6pa3|/|ﬂ 1 BblPa3nNTESIbHOCTU 3aCTpOVIKI/I ABNAETCA paclunpeHune
npuMeHeHNA MOHOJTUTHOIO enesobeToHa.

OfHUM 13 BO3MOXHbIX BapnaHTOB 3¢pPEKTMBHOIO AJA NIOCKUX NEPEKPbITUI ABNAETCA pa3paboTaHHasA aBTo-
pamu cuctema C KOMMO3UTHOW HeCbeMHOW onanybKom U3 LeMeHTHO-CTpyxeuHbix nauT (LCM). V3BecTHas B EB-
pone cuctema VST-systems aBctpuiickon ¢pupmbl VST BUILDING TECHNOLOGIES AG coctouT 13 3adpurKcmpoBaH-
HbIX B MPOEKTHOE NONOXKEHWE LIeMEHTHO-CTPYXKEUHbIX MINT, CNeLranbHblX COeAUHNUTENbHbBIX 35IeMeHTOB (3ana-
TEHTOBaHHbIE CTaNbHble 3IeMEHTbI («3aMKW»)), cneLunanbHbIX HanpaBnaLWUx cap-npoduneit  KOHCTPYKTUBHOM
apmaTypbl. B Takol cucteme nocne coegnHeHNA NepPeKpPbITUA 1 CTEH B Y3/bl BbINOJIHAETCA YKNalka MOHONNT-
Horo 6eToHa. [peanaraemas cuctema UMeeT NPUHLMNNANbHOE KOHCTPYKTUBHOE YCOBepPLLUEHCTBOBaHME B BUae
YCTAHOBJEHHBIX B CJloe 6eTOHa 3$PeKTMBHbIX MyCTOToOOpa3oBaTesnieli C KOHCTPYKLUKME cO6CTBEHHON pa3paboT-
KW, raBHoe npefHa3HayeHne KOTOPbIX 3aK/IH0YaeTCA B CHYPKEHVN MaTepPraioeMKOCTM KOHCTPYKLMK.

MycToToO6pa3zoBaTeny NpeAcTaBaAoT cobol creumranbHO KOHCTPYKTUBHOM GpOpMbl MIaCcTMACcCoBbIE MoJble
repMeTMYHble Tena BpalleHUs (Wwapbl) C GUKCaTopamu, PacrnonoXeEHHbIMU CHAPYKK chepbl B OPTOrOHasIbHbIX
NJOCKOCTSAX, NepneHANKYNAPHbIX OCK BPALLEHUSA U NPOXOAALLEN Yepes3 LEHTP NIOCKOCTW. [luameTpasnbHo pac-
NoNIoXeHHble Mapbl GUKCATOPOB BbIMOSHEHDI B BUAE
WITHIPA U BTYIKN TakKUM 06pa3oM, UTO ANAMETP LTbI-
pA NO3BONAET OCYLLECTBUTb €ro NOCTaHOBKY BHYTPb
BTYJIKU PALOM PacrofioXeHHOro nyctotoobpasoBa-
Tens.

CnepyeT OTMETUTb, YTO Hannune GprKcaTopos Aaet
BbINONIHWUTD YAOOHYI0 GUKCALMIO NX K KOHCTPYKTUB-
HOW apmaType HeCcbeMHol onanybkn 1 npenoTepa-
TUTb X BCMNbITUE NPW yKnagke 6eToHa B npouecce
BO3BEAEHWS MIUTbI MEPEKPLITUSA.

TEXHUYECKUE MPEMMYLUECTBA

Jlezkocme u 3kKOHOMUYHOCM®. [lepeKpbITMA C NpuU-
MEHEHMEM MyCTOTOOOpa3oBaTeniein Gnarogaps 3Ko-
HOMUYeCcKN 3 EKTUBHOMY MCMOSb30BaHMIO CTPO-
uUTenbHbIX Mmatepuanos o 30 % nerye, yem Maccus-
Hble MOHOJINTHbIE >Kene300eTOHHbIE MepPeKPbITUS.
Ncnonb3oBaHne 3¢¢$eKTUBHBIX MyCcTOTOO6pa3oBaTe-
nen Mno3BofifAeT YMEeHbLMWTb TOMWMWHY MNepekpbiTUi,
yBeNNYnTb pa3mep NposneToB U B pe3ynbrate nosy-
ynTb GoMblIe NoNe3HON NnowWaan nomelleHui. Jer-
KOCTb MepPEKPbITUA C MPUMEHEHMEM MYCTOTOOOpa-
30BaTeNenl ABNAETCS GECCNOpPHbIM MPENMYLLECTBOM
Npuv pacyeTax CoOOpyXeHui, Tak Kak No3BONAET cyLle-
CTBEHHO CHM3MUTb Harpy3Kn Ha KOHCTPYKTUBHbIE 3fe-
MEHTbI 31aHNA, B TOM Yncie N Ha GyHOAMEHT, Unu yBe-
NINYNTb NOJIE3HbIE HAarpPy3KM Ha S1eMeHTbI 30aHUM.

SkonoeuyHocme. MepekpbITUA C NPUMEHEHNEM Y-
CcTOTOOOpa3zoBaTenell No CPaBHEHUIO C TPAAULIMOHHBIMU »eNle306€TOHHBIMU NePEKPLITUAMN UMEIOT BbICOKME
roKasaTesiv 3KonornyHocTn. bnarogapa skoHommueckm 3pdeKTBHOMY NCMONb30BaHUIO MaTepPranoB TEXHOO-
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rMA NO3BONIAET CIKOHOMUTb A0 25 % 6eToHa 1 fo 20 % apmaTtypHon ctanu. lNMyctotoobpasosatenu Ha 100 % co-
CTOAT U3 NepepaboTaHHOro niacTrKa.

TexHO/M02U4YHOCMB. B OTNNYME OT N3BECTHbIX CUCTEM MOHOSIUTHBIX 6€36aN0UHbIX I'IepEKprTI/IIZ C pa3nnyHbIMN
TUMAMN CbEMHOW N HECHEMHOM onany6K|/|, AaHHaA TEXHONOINMA No3BONIAET COKPaTUTb CPOKK BO3BeAEHNA Nepe-
KprTI/IIz 3a CYeT NOJSIHOWM 3aBOACKON FOTOBHOCTU 3/1IEMEHTOB HECHEMHOM OI'IBHY6KI/I C BHeApeHHbIMW apMmaTyp-
HbIMK GIOKaMK ¢ I'IyCTOTOO6pa3OBaTEJ'IﬂMI/I, B KOTOPbIX B KauecTBe I'IyCTOTOO6pa3OBaTEJ'IEVI ncnonb3yrTcAa No-
NINBUHXNOpuUAHbIe TPY6bI, a TakXxe pr6bl N3 NpPeccoBaHHOIoO KapToHa, PacnosioXKeHHble B O4HOM HanpaBneHnn,
cnenoBatesibHO, He yYnTbiBalowme ,D,EI\flCTBI/ITEJ'IbHyPO pa60Ty 6e36a504HOro nepeKkpbITUA.

HoBu3HoOM gaHHOro peweHnA ABNAETCA TO, YTO 3N1IEMEHTDI LCM skntoyatoTca B COBMECTHYIO pa60Ty coBMeCT-
HO C GETOHOM, yBenn4ymnBasa XKeCTKOCTHbIE XapaKTepPUCTUKN NepeKkpbITUA 3a CHET 60see BbICOKUX MPOYHOCTHbIX
nokasatenen LUCM npu n3runbe, a npegnaraemas CMCTema apmMaTtypHoOro 6n1oKa ¢ I'IyCTOT006pa3OBaTEJ'IFIMVI, B OT-
inyme oT N3BECTHbIX B MVIpOBOI‘/'I NPaKTUKe CncTem obneryeHHbIx I'Iep6KprTVII7I, HE MeHAeT CXxemy pa60Ty nnn-
Tbl, TO €CTb He yXyALWaeT KOHCTPYKTUBHbIE CBOWCTBA nepeKpbITUA, TAaKUM o6pa30M CyweCcTBeHHO CHUXaA pac-
XoA4 1 MacCy apmatypbl.

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

B oTnnumne ot n3BeECTHbIX pOCCI/IIZCKI/IX N YKPANHCKUX CNCTEM MOHOJIUTHbIX 6e36a104HbIX FIEPEKprTVIVI, B KO-
TOPbIX B KayecTBe I'IyCTOTOO6pa3OBaTEJ'IEIZ NCNonb3yrTCA NOJINBUHXNOPUAHbDbIE TPY6bI, a TakXe TPY6bI n3 npec-
COBAHHOIO KapTOHa, pacnoJioXKeHHble B O4HOM HanpaBneHnn, NCnoJib3oBaHNe 3¢¢EKTI/IBHbIX I'IyCTOTOO6pa30-
BaTenen no3gonser YMEHbLWNTb TONLWNHY I'IeperbITI/IIZ, YBENMNUYNUTb pa3Mep NPOoNeToB 1 B pe3ynbTaTe NOy4YnTb
60sblLe NoniesHom naowazam NnoMeLLeHNnn. I'Ipe,qnaraemaﬂ CNCTEMA HE MEHAET CXemy pa60Ty NNnTbl, TO €CTb He
yxXyAalaeT KOHCTPYKTUBHbIE CBOWCTBA nepeKkpbITnA, Taknum o6pa30M CyleCcTBeHHO CHMXKaA pacxon 6eToHa ”
MacCcCy apmMmaTtypbl.

TEKYLWWAA CTAOUA PA3BUTUA
BbinyLueH onbITHBIN 06pa3seL,.

CBELEHNA O NPABOBOW OXPAHE

1. MyctoToo6pa3oBaTenb 6e36an0uYHON NAUTLI NepeKpbiTyA: naT. 8418 Pecn. benapycb, H. H. LWano6ebita,
B.B.Typ, IN. C. Noiita, T. N. Wano6biTa, H. C. Llenaesa, B. H. MuenunH: 3aasutens bpect. roc. TexH. yH-T. U 20120036:
3aaBn. 16.01.2012, ony6n. 16.04.2012 // AdiubliiHbl 6ton. / Haw, LisHTp iHTaneKkTyan. ynacHacyi. — 2012. — C. 5.

2. be3banoyHaa MOHONUTHasA NAuTa nepekpbiTua: nat. 8475 Pecn. benapycb, H. H. Wanob6sita, B. B. Typ,
M. C. MNowrta, T. B. MNuenuHa, H. C. Uenaesa, B. H. MNuenunH: 3aasutenb bpecr. roc. TexH. yH-T. U 20120106: 3asa81.
06.02.2012, ony6n. 15.05.2012 // AdiupinHbl 6ton. / Hau. LisHTp iHTanekTyan. ynacHacui. — 2012. — C. 5.

3. be3banoyHaa MOHONUTHasA NAUTa nepekpbiTuA: nat. 8475 Pecn. benapycb, H. H. Wanobwbita, B. B. Typ,
M. C. Nownta, T. B. MNuenuHa, H.C. Llenaesa, B. H. Muenun: 3aasutenb bpecrt. roc. TexH. yH-T. U 20120107: 3asa8n.
06.02.2012, ony6n. 15.05.2012 // AdiupinHbl 61on. / Hau. LIsHTp iHTanekTyan. ynacHacui. — 2012. — C. 5.

MOTEHUWAJIbHbIE NOTPEBUTEJIN U/ 3BAUHTEPECOBAHHbBIE B PA3PABOTKE
YacTHble 1 rocyapCTBEHHbIE CTPOUTESIbHbBIE OpraHM3aUuy 1 NpeanpuaTUs.

PYKOBOAUTEJIb PA3PABOTKU
LWano6bita Hrkonan Hukonaesuy, NpopeKkTop No HayyHoW paboTe, KaHAUAAT TEXHUYECKMX HAYK, JOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: innovation@bstu.by
Ten.: (+375162)32 1801, (+37529) 790 09 10
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METANNUYECKAA CTPYKTYPHAAl KOHCTPYKLIUA CUCTEMbI «BPTTY»

OMUCAHUE PA3PABOTKU
Cdepa NnpUMeHeHMs: NPOEKTUPOBAHNE CTPONTENbHBIX KOHCTPYKLMNA.

PaspabotaHHas cuctema «bplTY» ¢ y3namm 13 nosnbix WapoB npeaHasHaueHa gnia ycTponcTea 6onbluenpo-
NETHbIX CTPYKTYPHbIX KOHCTPYKUWIA 30aHWUIA Y COOPYXKEHUI C Pa3NNYHbIM OYepTaHMeM NMOBEPXHOCTU U dop-
Mo NoKpbiTuA. Crctema «bplTY» NO3BONAET 3aNPOEKTUPOBaTb CTPYKTYPHbIE MOKPbITUA A N06bIX HArpy30K
Mo MPOYHOCTU Y3/10B, CHU3UTb TPebyemyto TOUHOCTb N3rOTOB/IEHVS S/IEMEHTOB CTPYKTYPbI, YNPOCTUTb COOPKY
Y3N0B C CYLLeCTBEHHbIM CHIKEHVEM TPYAOEMKOCTM.

OCHOBHbIE KOHCTPYKTUBHbDIE, TEXHOJIOTUYECKUE U TEXHUKO-3KCMJTYATALLMOHHDIE
XAPAKTEPUCTUKNA

Pa3pa60TaHa NPUHLNNMaNbHO HOBAA OpUrnHasbHaA MeTOAMKa NCMbITaHNA Y3/10B CTPYKTYpP, NO3BoNAKOLWan
nccnenoBatb HaI'Ipﬂ)KEHHO-AECbOpMVIpOBaHHOE COCTOAHME N pacnpeneneHne HaI'IpFI)KEHI/II7I Ha BHyTPEHHEVI n
Hapy)KHOIz NOBEPXHOCTAX NOJIOro Wwapa, onpenenntb ypoBeHb KOHLEHTPaUUn HaI'IpH)KEHI/IIz npm MHOFOOCHOM
HarpyxeHumn ysna ycmnnamm CTep)KHeI7I CprKTypHOIh KOHCTPYKUNN. BI'IepBbIe BbIMOJIHEH aHAaNN3 HanNpPAXeHHO-
Aeq)OpMI/IpOBaHHOFO COCTOAHMA NONOro wapa C oTBepPCTUAMUN N NOAKPENNALWNMN wanbamm npm MHOFOOCHOM
Harpy>xeHunm nokaJjibHbiIM/ Harpyskamum v yCTaHOBJ1IEHbl 3aKOHOMEPHOCTN pacnpeaeneHnA HaI'IpFI)KEHI/II7I n ne-
d)OpMaLl,I/IVI B 3aBUCUMOCTU OT AaMeTpa U TONLWMHbBI NOJZIOro Wapa, padmMmepoB nogkpeniaowmnx a6, Bennuu-
Hbl JIOKaJ1bHbIX HAarpy3ok oT yCI/IJ'II/Iﬁ B CTEPKHAX CTPYKTYpPbI.

PaspaboTaHa MeTofMKa pacyeTa Ha YCTOMYMBOCTb CKaTbIX CTEPXKHEN CTPYKTYPHON cuctembl «bpl TY», KoTo-
pasi MO3BONAET ONpPefenaTb HECYLLYI0 CMOCOOHOCTb IEMEHTOB, PabOoTalOLUX B COCTaBe KOHCTPYKTUBHON Cxe-
Mbl Nto6o reomeTpum (MANTbI, 060N0YUKK, Kynona).

MHHOBaLMOHHbIE aCMeKTbl pa3pa60TK|/| BKJTIOYAKOT TaKXe 3KOHOMMIO pacXofa CTaJin N0 CPaBHEHUIO C Tpa-
ANUNOHHbIMU KOHCTPYKUUNAMA, YMEHbLUEHNE CTOUMOCTU ONA 6OJ'IbLIJEI'IpOJ'IETHbIX coopy>KeHv||7| no CpaBHEHNIO
C MPpUMEeHEHNEM »ene3o6eToOHHbIX Unn [epeBAHHDbIX KOHCprKLWII;I.

TEXHUYECKUE NPEMMYLLECTBA

ApXVITEKTypHaﬂ Bblpa3nTeNbHOCTb N NMPpUBEKATENbHOCTb.

B0o3MOXHOCTb MepeKpbIBaTb COOPYKeHNA nposieTom 6onee 150 M C pasnUUYHBIMK OYEPTaHUAMY B MNAHE;
C yBenunyeHvem nposeta 3GdeKTUBHOCTb NPUMEHEHUSA CTPYKTYPHBIX NOKPbITUI BO3pacTaeT.
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Bbicokas Hecyllas CnocoBHOCTb U BOCNpUATME 6OMbLIMX Harpy30K (cabiwwe 300 Kkr/m> npu nponetax Ao 100 m).

MHJJ,yCTpI/IaﬂbHOCTb MN3roToBJIEHNA SJIEMEHTOB CTPYKTYPbI U NX C60pKI/I, NOJIHaA NX 3aBOACKaA rOTOBHOCTb, O~
HOTUMHOCTb.

npOCTOTa n 6bICTpOTa C60pKI/I KOHCTPYKUMN KaK HenocpeACTBEHHO Ha I'IpOEKTHOI;I OTMETKE, TaK U BO/IV3N
CTPOALLEroca COOpyeHuA.

Bo3Mo»Has pa3bopHOCTb KOHCTPYKLMK C MOC/eayioLLeil ee NOBTOPHOW COOPKOI Ha HOBOM MecCTe.
BO3MOXHOCTb pa3mMeLLeHs NHXEHEPHBIX KOMMYHUKALIMIA MEXAY MOACaMU CTPYKTYP.

BO3MOXHOCTb WMPOKON YHUMKALMM U3AENNIA HE TONbKO AJIA OTAENbHbIX COOPYXEHWUN, HO U ANA 3aaHni
C Pa3NIMYHbIMU NPOSIeTaMuy, Harpy3Kamm 1 CXemamu onmpaHuns.

CprKTyprIe MNOKPbITUA NPUroAHbl ANA CoO34aHNA Pa3/InYyHbIX Ol-lepTaHVII\fl NOBEPXHOCTN U d)OpM NOKPbITUA:
NNOCKNe NOKPbITUA, o06oouKy, Kynona.

B Pecny6nuke benapycb aHanoros HeT. AHanorm B MMpe ecTb, HO 3anaTeHTOBaHHOe M306peTeHne BplTY
Ha NopsAAOK BbiLLe N0 CBOUM TEXHUUYECKMM XapaKTepucTnkam. Bnepsble paspaboTaHa opuriHanbHas MeToanKa
1 MPOBEAEHDI YHUKaNbHbIE NCMbITaHUA BONbLWENPONIETHBIX COOPYXEHNIA, MO3BONUBLUME MNOMYUNTb NPUHLMMNN-
anbHO HOBblE 3HaHWA MO obecneyeHo 6e30MaCHOCTY 1 JOSITOBEYHOCTUN OYEHb OTBETCTBEHHDBIX M CIIOXKHbIX UH-
MeHepPHbIX CUCTeM.

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

JKOHOMMYECKan LienecoobpasHOCTb NPYMEHEHNA CTPYKTYPbl MO CPaBHEHWUIO C APYTMMU CTPYKTYPHBIMU CU-
cTemMamu: cokpalleHne pacxofa ctanu 4o 20 % Ha 1 M> NOKPbITUS 34aHNA, yMeHbLUeHe TPy03aTpaT Ha CTPO-
MUTeNbHOW niowagke 8o 25 %, cokpalleHne CPOKOB BO3BeAeHUA B 1,5 pasa, cHuxeHne ctommoct o 10-20 %.

TEKYLLAA CTAOUA PA3BUTUA
Pa3paboTka BHegpeHa B MPOU3BOACTBO.

CBEAEHNA O NPABOBOW OXPAHE

KoMbUHMpoBaHHOE NPOCTPaHCTBEHHOE CTPYKTYpHOe NokpbiTue, MefepanbHas cy0a Mo MHTENNeKTYyanb-
HOW COBCTBEHHOCTW, MaTEHTAaM 1 TOBapHbIM 3Hakam (PD), nateHT N2 80471, gata Bbigaun 10.02.2009.

Y3en coefMHeHNA NPOCTPAHCTBEHHOIO KapKaca 13 MonblX CTepKHen, HaunoHanbHbIN LeHTP UHTeNNeKTyanb-
HoW cobCcTBEHHOCTY, NaTeHT N2 15536, nata Bbigaum 2011.11.25.

Y3en coegnHeHMA NOSbIX CTePKHEN MPOCTPAHCTBEHHOIO KapKaca, HaunMoHanbHbIN LIEeHTP MHTeNNeKTyaslbHOW
cobcTBeHHOCTU, NaTeHT N2 5542, nata Bbigaum 2009.06.01.

KoMbUuHMpoBaHHOEe MPOCTPaHCTBEHHOE CTPYKTYPHOE NMOKPbITME, HauOoHabHbIA LEeHTP UHTeNNeKTyabHOM
cobcTBeHHOCTU, NaTeHT N2 4602, nata Bbigaum 2008.06.02.

Y3en coeprHeHMA BepXHero nosica NpoCTPaHCTBEHHOIO KapKaca M3 NofbIX CTepKHen, HauMoHanbHbIA LeHTP
VHTENNEKTYaNbHOM COOCTBEHHOCTY, NaTeHT N2 5542, nata Bbigaun 2009.06.01.

Y3en coefMHeHNA NPOCTPaHCTBEHHOIO KapKaca 13 MoJblX CTepKHen, HaunoHanbHbI LeHTP UHTENNeKTyanb-
HOW cob6CTBEHHOCTY, NaTeHT N2 5726, nata Bbigaun 2009.08.17.

Y3en coefMHeHNA NPOCTPaHCTBEHHOIO KapKaca 13 MofblxX cTepxHen, HaunoHanbHbIN LeHTP UHTeNNeKTyanb-
HoW cobcTBeHHOCTH, NaTeHT N2 7598, nata Bbigaum 2011.06.15.

MOTEHUWAJIbHbIE NOTPEBUTENIN U/ SBAUHTEPECOBAHHbBIE B PA3PABOTKE
BOonbLUIMHCTBO CTPOUTENbHBIX OpraHmn3auui Pecnybnrkn benapycb 1 3apy6exHbIX CTpaH.

PYKOBOAUTEJIb PA3PABOTKU
LWano6bita Hnkonan Hukonaesuy, NpopeKkTop Mo HayyHo! paboTe, KaHAUAAT TEXHUYECKMX HAYK, AOLIEHT.

KOHTAKTHbIE AAHHbIE
E-mail: innovation@bstu.by
Ten.: (+375162)32 1801, (+37529) 790 09 10
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MOBUNbHBIN POBOTU3UPOBAHHBIN KOMIJIEKC AN ABTOMATU3ALIUN
NPOLIECCA KUPMTUYHON KNAAKM

OMUCAHUE PA3PABOTKU

Mo6unbHbIN poboTnsnpoBaHHbI kKoMmnnekc (MPK) cocto-
UT 13 MmobunbHoro konnabopatueHoro pob6ota Omron LD9O,
konnabopaTtnBHoro pobota-maHunynatopa Techman Robot
TM5-900 co cxBatom OnRobot RG6. Cuctema ynpasneHus
aBTOpPCKON pa3paboTku bplTY. MporpammHoe obecneyeHne
[nA ynpaBneHus cuctemon Ha ocHose TMFlow npepHa3sHaue-
HO ANA aBTOMAaTM3aL MU NPOLECCOB MoAaun KMpnuya, HaHe-
CeHUsA pPacTBOPa, YKNAAKMU KNPNUYa OTHOCUTENbHO 3afaHHOMN
No3MLUN C MOMOLLbIO YC/IOBHOWN TPEXMEPHOWN KoopANHATHOM
CETKM 1 TEXHNYECKOTO 3peHUS.

TEXHUYECKUE NMPEMMYLLUECTBA

AHanoroB HeT. Bbicokas rmbkocTb, 3pHEKTMBHOCTb 1 TOU-
HOCTb CUCTEMbl YNpaBfieHVA 3a CYeT UCMONb30BaHUA KOJ-
nabopatuBHoro po6oTta Ha MOOWNBLHONM KoJnabopaTUBHOMN
nnatdopme.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

CoKpalyeHvie TpyAo3aTpaT npy NPOU3BOACTBE CTPOUTESb-
HbIX PabOT MO KMPMMYHOWM KNajke, MOBbILEHME KayecTsa
KnagKu.

TEKYLLAA CTAAUA PA3BUTUA
BbinonHeHa HayuHo-McCNefoBaTeNIbCKasA UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

MOTEHUWANDbHbIE NTOTPEBUTENN U/ BAUMHTEPECOBAHHDIE B PABPABOTKE
CTpounTenbHble opraHusaummn Pecny6nvikn benapycb 1 3apy6bexkHbIX CTpaH.

PYKOBOAUTEJ1b PA3PABOTKU
KacbsHnK Banepuin BuKTopoBuy, cTaplinmi npenogaBatenb.

KOHTAKTHbIE JAHHbIE
E-mail: innovation@bstu.by
Ten.: (+375162) 3218 01
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OBLECTBO C OTPAHNYEHHON
OTBETCTBEHHOCTbIO «TMAPTUKYH»

MAHEND YNPABNEHUA MHOTOOYHKLIUOHAJIbHAAA HOMEID

OMUCAHUE PA3PABOTKU

CrpounTenbHas cpepa — Xusible MHOrOKBapTUPHbIe
foma. becnpoBopgHasa cuctema fomodoHMM ¢ GyHKLU-
AMU KOHTpONA 060opyAoBaHMUA, YCTAaHOBIEHHOIO BO
ABOpax.

TEXHUWYECKUE NPEMMYLLEECTBA

YnpouieHue paboTbl Maioro U cpefiHero 6msHeca B
paiioHe yCTaHOBKM 060pyA0OBaHuA.

OXXWUOAEMbIV PE3YJIbTAT MPUMEHEHUA

O6befnHeHne Bcero unoro ¢oHaa CTpaHbl B
eAunHyl0 CeTb AnA ynpoweHusa paboTbl MKUIIULHO-
KOMMYHasbHbIX CJTY>K6 1 CBSA3aHHbIX C HAMU OpraHu-
3aumin.

TEKYLWLAA CTAANA PA3BUTUA

Pa3paboTka BHegpeHa B NPOM3BOACTBO.

CBELEHUA O MPABOBOW OXPAHE
3aperncTppoBaH ToBapHbIN 3Hak HomeiD.

homeiD

CHCTEMA KOHTPOMNA OOCTYNA ANA BAWETO OOMA,
YACTHOIO CEKTOPA, BM3HEC-LEHTPOB, NAPKOBOK

W Ta.

HID ULTRA 10*
i Ak R

HID GATE
B, L ey

HID NANO 5"
.

MNOTEHUWANbHBIE MOTPEBUTEJIN U/WJTN SAUHTEPECOBAHHDIE B PA3PABOTKE
3aCTPONLLMKM >KIITbIX KOMMIEKCOB, OPraHn3aLuy, 3aHUMatoLwmecs obCyrBaHMeM 3aMoPHO-NePEroBOPHON

rpynmnbl U BUAEOHabNI04eHNS.

PYKOBOAUTEJIb PASPABOTKU

Lbibynbckuin lOpuin AnekcaHApOBWY, yNpaBAAoWMA AUPEKTOP.

KOHTAKTHbIE AAHHbIE
E-mail: y.tsybulski@gmar.by
Ten.: (+37529) 75076 15
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OTKPbITOE AKUMOHEPHOE OBLLUECTBO
«CBETJIOTOPCKXMMBOJIOKHO»

MEMBPAHA CTPOUTEJIbHAA

OMUCAHUE PA3PABOTKU

BUDAR — cTpouTtenbHaa mMembpaHa npemuym-knacca (cynep-
andody3roHHan Tpexc/ionHas). BeinyckaeTca NOBEPXHOCTHOW NOT-
HocTblo oT 60 go 180 r/m% 310 TpexcnonHasa cynepanddysnoHHas
MembpaHa, Npov3BedeHHasa Mo YHVKanbHOW COBPEMEHHON TeXHO-
NOTMX Ha OCHOBE MONEKYNAPHOro COeAHEHWNA CII0EB YNbTPa3By-
KOBbIM COCO60M. 3 BCeX M3BECTHbIX TEXHOMOTUI LB NPUMEHE-
HKe 3Toro cnocoba coefuHeHNA JaeT OTIYHblE pe3ynbTaTbl MPouy-
HocTu. bnarogapsa 3Ton TeXHONOrMK CNOU CoefMHAEMbIX MaTepura-
NOB COXPaHSAIOT CBOI LINIOCTHOCTb, UTO 1 MO3BOAET MeMOpaHaMm
npoussoactea OAO «CBeTnoropckXMMBOMOKHO» UMeTb AANTENb-
HbI CPOK UCMOSb30BaHUA.

BUDAR npepctaBnsieT cobon TPeXCNonHbli maTepuan (HeTKa-
HbI MaTepuran + NaponpoHnUaemas nieHka + HeTKaHbli maTepu-
an). NpumeHsieTca gns 3gaHui Noboro Knacca cnoXxHoctn. MoxeT
CNY>KUTb BPEMEHHbIM KPOBEJIbHbIM MOKPbITUEM B TeyeHue 4-xX me-
cAueB. YpoBeHb roptovectv 4. BUDAR o65iagaeT 4ONroBeYHOCTbIO,
BETPO3aLUMTON, BbICOKMMMN MOKa3aTenAMMN NaponpoHULAeMOoCT U
BOASHOTO CTOJI0a, BbICOKOW MPOYHOCTbIO Ha pa3pbiB. BUDAR cBo-
604HO NponyckaeT BofAAHbIE Napbl U3HYTPY 30aHUA (<AbILNT») 1 Ta-
KM 06pa3oM CnocobCTBYET COXPaHEHNIO 61aronprATHOrO MUKPO-
KnuMmaTa B nomeLleHusx. Kpome Toro, Matepuan sKonornyecku bes-
onaceH 1 NPOCT A4N1A MOHTaxa.

Mem6paHa BUDAR BbinyckaeTcs cnegyowmx Mapok:

- mapka TPPTU — 60-80/1500 — ¢ NOBEPXHOCTHOW MIOTHOCTbIO
60-100 r/m* — cynepanddy3noHHas obneryeHHas;

- mapka TPPTU — 101-120/1500 — ¢ noBepXHOCTHOW NAOTHO-
ctbio 101-120 r/M> — cynepanddy3noHHan cTaHaapTHas;

- mapka TPPTU — 121-180/1500 — c NOBEPXHOCTHON NAOTHOCTbIO 121180 r/M” — 3TO TpexcnoiiHas cynep-
anddy3noHHaa rmapon3onaLMoHHas MeMbpaHa C SKCTPanpPoUYHOCTbIO, TONMUHON U TMOKOCTbIO.

TEXHUYECKUE NPEMMYLLEECTBA

TexHonorvaA nponssoacTsa Ayo6nupoBaHHbIX cynepanddy3noHHbIX NONUNPONUIEHOBbLIX CTPOUTENbHbIX MEM-
6paH Ha 6a3e MaTepuanos TUNa cnaHboHA 1 naponpoHuuaemblx MIM-NneHoK He nMeeT aHanoros B Pecny6nuke
Benapycb n B cTpaHax 6biBwero CCCP. MNpenmyLlecTBo JaHHOW TEXHOIOMMU 3aKoUaeTca B TOM, UTO NpU Npown3-
BOACTBE MeMOpaH MCNONb3yTCA MaTepuranbl C OYeHb HNU3KMMM NOKa3aTeNnAMn yaNMHeHNA, Kak Ana BHELHNX
cnoeB CcnaHboHa, Tak U ANA BHYTPeHHero GyHKLUMOHaNbHOro C10A NaponpoHunuaemoi nineHku. Ha npakTuke
3T0 NO3BONAET U36eXKaTb NONTyYEHUA CKPbITbIX AeDEKTOB BO BPeMA MOHTaMHbIX paboT, HanpruMep pa3pbiBa BHY-
TPEHHErO €104, OT BO3AeNCTBUA NOPLIBOB BETPA, NPU MOHTaxe (3¢ deKT BNaxHOCTH).

Mo ocHOBHbIM GU3MKO-MEXaHMUECKUM NapameTpam Mem6paHbl BUDAR He ycTynatoT nyywimm eBponenckum
obpasuam, a Mo HEKOTOPbIM NapameTpam NX MPEBOCXOAAT.
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HeocnoprmMbiMm npermMyLectBom cTpoutenbHbix MembpaH BUDAR saBnsaetcsa nx 100 % BeTpo3alluTa, Takxke
OHU 0becneuymBaloT 3aLMTy OT MblSIeHNA BOMOKOH yTennuTens (MaccoBo nprmeHsemoro 6a3anbTtoBOro Boso-
KOHHOTO yTennuTens), 4to NpefoTBpaLlaeT nonagaHune 3Tux BOJIOKOH B NIerkKne NIofen U XUBOTHbIX.

Mem6panbl BUDAR, B oTnnume ot Apyrux BULOB, YKNaAbiBaloT HEMNOCPEACTBEHHO Ha TEMIOM3O0MALMOHHbBIN Ma-
Tepuars, No3ToOMYy UX MPUMEHEHME NMO3BOJIAET 0TKA3aTbCA OT HVXKHErO BEHTUNALIMOHHOIO 3a30pa, KOTOpbIl 3a-
HumaeT o 30 % NpoCTpaHCTBa, NpeAHa3HaYeHHOro ANA YTenneHnsA KpblLn.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

OcHoBHas yHKUMA MeMOpaHbl — YCTPONCTBO MMAPOBETPO3ALLMTHONO CNOA AfA YTeNnauTensa Bo BCEX BULAX
CTEHOBbIX, hacafHbIX U KPOBEJIbHbIX KOHCTPYKLWIA.

MeM6paHy Ncnonb3yrT NPy MOHTa»e COBMeCTHO C ntob6bIMK TENNON30NALNOHHBbIMMN MaTepuanamMmi.

TEKYLWAA CTAOUA PA3BUTUA
Paspa6oTka BHegpeHa B NPON3BOACTBO.

CBEAEHNA O NPABOBOW OXPAHE

ToBapHbIn 3HaK N2 61731, 3apernctpupoBaH B HaLMOHanbHOM LIEHTPE VHTENNEeKTYyanbHON COHCTBEHHOCTM
12.10.2017, paTta nogauv 3aasku 09.11.2016.

MNOTEHUWAJIbHbIE NOTPEBUTENIN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
CTpoutesibHble KOMMaHUK, TOProBble CETH, 3aHMMalOLLMECA NPOoAaXen CTPOUTENbHbIX MaTeprasos.

PYKOBOAUTEJIb PASPABOTKU

CapoBHUK AneKcaan HvkonaeBuy, HayanbHKK 6I0p0 npoABMXKEHNA NPpOoAYKUNW OTAENa peanin3aln HeTKa-
HbIX MaTepunanos.

KOHTAKTHbIE AAHHbIE
E-mail: sadounik@sohim.by
Ten.: (+375 2342) 948 38
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YYPEXAOEHWUE OBPA3SOBAHUA
«FrPOOAHEHCKNN TOCYOAPCTBEHHDbIN
YHUBEPCUTET UMEHU AHKI KYTAJIbI»

JHEPTO3OOEKTUBHbIN NEHOCTEKONbHbIA TENNON301ALUOHHBIA MATEPUAN

OMUCAHUE PA3PABOTKU

Pa3pa60TaH TENNON30NALNOHHbBIN MaTepuran (neHocTeKkno), B cocTaB KOTOPOro BKJIOYEHbI OOJIOMUTOBAA
MYKa, OTXOAbl CTEKJ1a, LONOMUTOBAA MyKa U XXNAKoe CTeKNO.

I'IpennomeHa TEXHONOINA NoNny4yeHUn NeHoCTeKsa, KOTOpaA No3BONnIa COKPatuTb A0 30 % BpemA nomMmona
CblprBOVI LWNXTbI, @ TAKXKe 3aMeHNTb Tpa,EWILl,VIOHHbIVI ra3oo6pasoBaTenb MECTHbIM CbIpbEBbIM PECYPCOM (AOJ’IO-
MUTOBOW MyKOVI) npun coOXpaHeHunn nokasartenen, COOTBETCTBYHOWUX TOAANLNOHHOMY NEHOCTEKNY.

TEXHNYECKUE NPEMMYLLEECTBA

Pa3paboTaHHbIN MaTepran obnagaert cegyownumm
CBOWCTBaMU:

- nnoTHocTb 200 Kr/m3;

- TennonpoBogHocTb 0,048 B1/(M-K) npu Temnepa-
Type (298 + 5) K.

YKa3zaHHble XapakKTepUCTKMN MNO3BONAKT OTHECTU

pa3paboTaHHbI MaTepuran K pa3psagy 3GdeKTUBHbIX OGpasiisl DeHOCTERTA: &) ¢ KaMeHHBIM YTaeM (p=16T
yTennuTeneii. Kria’); 6) ¢ JonoMuToROH MyKofl (p=238 kr/»r’)

CebecToMMOoCTb MpeanaraeMoro NeHOCTEKA MO CPABHEHUIO C MEHOCTEKIOM KJIaCCMUYECKOro COCTaBa BO3-
MOXHO YMeHbLUNTb Ha 8-12 % 6narogapa pa3paboTaHHON TEXHONOMMK, KOTOPAsA MO3BOMAET CHU3UTb SHEPro-
€MKOCTb MOMOJIa CbipbeBOW WIXTbl Ha 30 %, a TakXKe MUCMo/b30BaTh B KauecTBe rasoobpa3oBaTess AONOMUTO-
Bble MaTepualibl.

OXWAAEMbI PE3YJITAT MPUMEHEHUA

OpraHu3auus Npon3BOACTBA NMEHOCTEKOIbHOMO TEMIOM30/ALMOHHOIO MaTepurana MiaoOTHOCTbIO He Gonee
200 kr/m3, K03 drLMeHTOM TEMNONPOBOAHOCTU He Bbiwe 0,05 BT/(m-K) Ha ocHOBe npeasiaraemori TEXHONOMn 1
COCTaBa No3BONUT NPOU3BOANTb KOHKYPEHTOCNOCOOHYI0 NPOAYKLMIO.

TEKYLWAA CTAONA PA3SBUTUA
BbinonHeHa HayuHo-MCCNefoBaTeNIbCKaA UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

NOTEHUWAJIbHbBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

OpraHu3auuu, 3aHUMaloLmecs TENOBOW peabunuTaumei 30aHUN 1 COOPY>KEHUN, a TakXe BO3BelleHeM HO-
BbIX 3JaHNIN N COOPYXKEHUN.

PYKOBOAUTEJ1b PASBPABOTKUA
CadpoHunk Omutpuin Mocrndposmny, goLeHT Kapeapbl, KaHANAAT TEXHNUECKUX HaYK, JOLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: d.safonchyk@mail.ru
Ten.: (+37529) 711 37 41
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KOMNO3MLIUOHHBIN MATEPWAN HA OCHOBE CEPbI
U CEPOCOAEPMALLUX OTXOA0B
(COBMECTHO C YO «BENOPYCCKWUI FOCYAAPCTBEHHbINA TEXHONMOTMYECKUA YHUBEPCUTET»)

OMUCAHUE PA3PABOTKU

BeToH Ha ocHoBe cepbl peLlaeT Npobnemy yTunmMsauum otxoaos, obpasyowmxca Ha OAO «poaHoA30T», lo-
MenbCKoM xrmmyeckom 3asoge, OAO «HadtaH» (HoBononouk). BbiBO3 0TX0fa CEpHOro LWnama, KOoTopbii nme-
eT Knacc onacHocTu IV, 06xoautca npegnpuAaTuio B Hemanyto cymmy. [Mpuv yBenmyeHny Bbinycka roToBOM Npo-
LYKLMN COOTBETCTBEHHO YBeNMUMBaeTcA 1 06beM 06pa3oBaHmaA cepHoro wiama. Tonbko Ha OAO «fpogHOA30T»
3a ropi obpasyetca okono 300 T cepHoro wnama.

OCHOBHble HanpaBfieHNA NCMONb30BaHNA Cepbl:

— MCNOJIb30BaHMe cepbl B MPON3BOACTBE CTPOUTENbHbIX MaTePUasos;

— MoJlyYyeHre MOHONIUTHOIO CepHOro 6eToHa;

— 1UCMonb30BaHWe cepbl B NPOU3BOACTBE AOPOXKHbIX MOKPbITUN (cepoacdanstobeToHa);

— NPMMEeHeHWe cepbl AnA NPONUTKK 1 Ap.

Hanbonee paunoHanbHbIMM 0611acTAMU NPUMEHEHNA CEPHOro 6eTOHa ABNAIOTCA:

— 3N1eMeHTbI JOPOr (OCHOBaHWSA 1 NOKPbITUA JOPOT, TPOTYyapHaa NIUTKa, TopLesas Wallka, 60pToBOIN KaMeHb,
JOPOXHbIe NAUTBI U Ap.);

— KOPPO3MOHHOCTOMKIME 31IEMEHTbI MPOMbILLAIEHHbIX 1 CEJIbCKOXO3ANCTBEHHbIX 34aHUN (NNTbI NONa, KNPNnY,
¢dyTepoBOUHble BIOKN, CJIVBHBIE NIOTKY, KOJINIEKTOPHbIE KOMNbLA, EMKOCTU);

— Tpy6bl (KaHaNM3aLUKOHHble, iPeHaXHbIe, MPUrpy3bl TPY60NpoBOa0B);

— 3NeMeHTbl HyneBoro unkna (pyHaameHTHble 6110KK, 6anku, cBan);

— CTEHOBble MaTepuanbl (KUpnuy, 6110KK, MANTKY, yTENNUTEND);

— KpoBenbHble MaTepuanbl (Yepenuua, Tennon3oNALMOHHbIE MNUTDI, Nerkre HaBechl);

— LEeKOPATMBHO-OTAENIOUHblE MaTepuasbl (OTAENOYHbIE MANTbI, XyAOXEeCTBEHHOE NINTbE, MaJible apXUTEKTYpP-
Hble GopMbl);

— KOHCTPYKUUKN cneunanbHOro Ha-
3HauyeHuA (KOHTeNHepbl ANA 3aXopo-
HEeHVA pPadnoaKTUBHbIX U XUMUYe-

CKMX OTXO[OB, 3KpaHupyioLme ane-
MEHTbI);

— COCTaBbl AnA BbINOJIHEHUNA pe-
MOHTHbIX 1 peCTaBpPaUNOHHbIX pa60T.

CepHble 6eTOHbI OTNNYalOTCA ps-
OOM  MMOJIOXKMTENIbHBIX  KauyecTs,
B CpaBHEHUW C APYrUMU aHanoruy-
HbIMU MaTepuanamu. K HUM oTHOCAT:

- nepvog Habopa NPoYHOCTH, CBA-
3aHHbBIN TOJIbKO C MePUOLOM OCTbIBA-
HUWA U KpyCTannusaumen cepbl;

— BO3MOXHOCTb BTOPWUYHOW nepe-
PabOTKN MaTepranos, YTo NO3BOJIA-
€T OpraHu3oBaTb 6€30TX0AHOE MNPo-
M3BOACTBO U3aenuni;

(06pa3ubl u3 cepHoro 6etoHa
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— CTOMKOCTb K BO3AEMCTBMIO arpPeCcCUBHbBIX Cpef, 0COOEHHO K AENCTBIIO CONIEBOW U KNCNTOTHOW arpeccuy;
— CNoCcoOHOCTb TBEpAEHNA CMecel NPU OCTaTOYHO HU3KKX TemnepaTypax;

- 3@ CYET BbICOKOW CKOPOCTU CXBaTbiBaHNA — OblCTpas o6opauriBaeMocTb Gopm;

— HU3KaA 3NeKTPO- 1 TENSTIONPOBOAHOCTb;

— BOJOHENMPOHNLIAEMOCTb;

— MOBbILWEHHAA MOPO30CTONKOCTb;

— BblCOKasA U3HOCOCTOMKOCTb.

TEXHUYECKUE NPEMMYLLECTBA
B ctponungyctpum Pecnybnukn benapycb cepa (cepocofep aliyue oTxofbl) He NCNONb3YITCA.

3¢¢EKTVIBH|>IMVI MaTepuranamum npu BO3[ENCTBUM arpeccnBHbIX cpen ABNATCA I'IOJ'II/IMep6ETOHbI, OAHaKo Bbl-
COKasA CTOMMOCTb NOJIMMEPHbIX CMON OrpaHNYMBaET NX LUMPOKOE NCNOoJib30BaHKE. LIEMEHTHbIe 6eTOHbI cneun-
aJlIbHOIo Ha3HayeHuA gelwesne I'IOJ'IVIMep6ETOHOB, HO 3HAYNTEJIbHO YCTYNakoT UM NO AO0NTOBEYHOCTU. I'Ipomemy-
TOYHOE NOoNoXKeHne Mmexay 3TMMn Bngamin 6eToHa 3aHMMaeT cepr||7| 6eTOH, KOTOprVI He TONbKO o6na,u,aeT no-
BbILLEHHOWN XUMMNYECKOWN CTOMKOCTbIO N [ONTOBEUYHOCTbBIO, HO U 3HAYUTENbHO CHUKAET cebecToumocTb MaTepu-
ajla 3a CYET OTCYTCTBMA BOAbl B COCTaBe N 3aMeHbl CePbl Ha BTOPMYHbIE CcepocoeprKallime pecypcCbl NPOMbILL-
NEHHOCTW.

OXWAAEMbIV PE3YJIBTAT MPUMEHEHUA

Mpu 0CBOEHMN MPOV3BOACTBA CTPOUTENbHBIX MAaTEPMASIOB U U3AENNIA C NCMOJNb30BAHVEM CEPHOIO BSXKYLLErO
MOTYT ObITb AOCTUTHYTbI CIeAYIOLME OCHOBHbIE TEXHUKO-IKOHOMUUECKME MOoKa3aTesu:

— CHWXeHMe ceb6ecTOMMOCTY U OTMYCKHOW LeHbl U3LeNnin U3 cepHoro 6etoHa Ha 25-30 % no cpaBHeHMIO
C aHANOMMYHbIMY U3LENTMAMMU U3 LLEMEHTHOTO GETOHa;

— CHUXKeHVe Ha 100 % pacxoda LeMeHTa 1 BOofibl, TakK Kak COCTaBbl 6eCLIeMEHTHbIE;

— MOBbILLIEHME OTMNYCKHON NPOYHOCTU 10 NPOEKTHON 3a CYET 3HAUUTENBHOTO COKpaLLeHus (B 5-6 pa3) CPOKOB
CXBaTbIBAHUS;

- yBenuuyeHrie obopaunBaeMocTi GopMm, COKpaLLEHME METaSNTIOEMKOCTM NapKa OCHACTKY (popm);
— MOBbILLEHNE TEPMOCOMNPOTUBAAEMOCTU OrPaKAAIOLNX CTEHOBbIX KOHCTPYKLMI U3 NErkux cepHbiX 6ETOHOB;

- paclumpeHyie cbipbeBoii 6a3bl MPON3BOACTBA CTPONMATEPMANIOB 3a CYET PaLMOHASNIbHOMO KCMOb30BaHUA
NOMYTHbIX NPOAYKTOB U OTXO40B NPOMbILLAEHHbBIX MPOU3BOACTBA (30/1bl, LUNAKM, CEPOCOAEPMKALLME OTXOAbI, He-
KOHAULIMOHHAA cepa);

— NOBbIWWEHNE 3¢¢EKTVIBHOCTVI KanuTanbHbIX BNOXEHWI 3a cyeT COKpaLleHnA CPOKOB OKyNnaemMocCTu;

— UCKMNIOYEHMe Ce30HHOCTY BbINOSTHEHNA HETOHHbIX PaboT B NONEBbIX YCNOBKAX 33 CHET CBONCTBa CEPHOro be-
TOHa OTBepraTbCa Npu oTpuLaTesibHbIX TeMnepatypax go —40 °C n Huxe;

— yNpoLLeHre TEXHOOMY NOABOAHOIO 6EeTOHNPOBaHUS;

— NOBbllWeHne KOppOBMOHHOVI CTOMNKOCTM 1 JONITOBEYHOCTU KOHCTp)IKLl,I/IVI n yBenmyeHmne npoaonKUTesibHO-
CT CPOKOB MEXPEMOHTHbIX pa60T;

— COKpaleHMne CPOKOB BbIMONTHEHNA PEMOHTHbIX pa60T B yCJ10BUAX ,D,EI7ICTB)/IOLL|,EI'O npeanpuraTna Nnn oXxmne-
NIeHHOM Marnctpanwu;

— CHUXXEHMe pacxofa sHepropecypcos B 1,5-2,0 pa3a Npu NPOU3BOLACTBE CEPHOIO BSXKYLUETO MO CPaBHEHMIO
C LEMEHTOM;

— BO3MOXHOCTb MOBTOPHOIr0o GOPMMPOBAHUA KOHCTPYKLUIA, YTO NCKIIOYAeT 06pa3oBaHMe OTXOLOB U Bpaka.

TEKYLAA CTAONA PA3SBUTUA
BbinonHeHa Hay4HO-MCCNefoBaTeNIbCKaA U OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.
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CBEZIEHUA O MPABOBOW OXPAHE
3asABKW Ha NaTeHT:

1. 20200370 (18.12.2020) Komno3nunoHHas cmMecb AfiA noslyyeHus cepHoro 6etoHa. Astopbl: T. B. bynai,
H. M. Wanyxo, M. N. Ky3abmeHKOB.

2.20200367 (18.12.2020) CepobeToHHasA cMeCb, MOANOULMPOBaHHAs XUAKUM cTeknom. ABTopsbl: H. M. Wany-
xo, T. B. Bynan, M. U. Ky3bmeHKoB.

MNOTEHUWAJIbHbIE NOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

npe,ﬂﬂpVIFlTl/IFI CTpOI‘/'II/IH,[],yCTpVII/I, CeNbCKOXO3ANCTBEHHbIE npeanpurAaTnAa, MOo4YHble 3aBOAbl, NpeaAnpuUATUNA
XUMUYECKOW NPOMBbILLUNEHHOCTN.

PYKOBOAOUTEJIb PA3BPABOTKU
Bynai TaTbsiHa BAyecnaBoBHa, CTapwimnii Nnpenoaasatenb Kadpenpbl CTPOUTENIbLHOMO NPOU3BOACTBA.

KOHTAKTHbIE JAHHDbIE
E-mail: TRoman@grsu.by
Ten.: (+37529) 203 74 02
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roCYaAAPCTBEHHOE HAYYHOE YYPEXOEHUE
<UHCTUTYT I'IPI/IUKJ'IALI,HOI‘/'I OU3NKN
HALUMOHAJIbHOU AKAOEMWUWN HAYK BEJIAPYCW»

MOPTATUBHDBIN PAJAP A1 BUYAJIU3ALIUN BHYTPEHHEN CTPYKTYPbI

CTPOUTENbHBIX KOHCTPYKLINHA

OMUCAHUE PA3PABOTKU

Papap npepHa3HayeH ana BU3yanusaumm BHyTPeH-
Hel CTPYKTYpbl CTPOUTENBHbLIX KOHCTPYKLMIA, O6Ha-
PYXeHMA pa3NnyHbIX AedeKToB (TpewmH, BO3AyLu-
HbIX MONOCTEN), HEOAHOPOLHOCTEN (MHOPOAHbIX KOH-
TPACTHbLIX ANNEKTPUYECKUX N METASININYECKUX BKO-
YeHwuii, apMaTypbl, ceindpoB, TaNHNKOB), onpefeneHns
rny6viHbl UX 3aneraHna ¥ NPUOGNMN3NTENbHbLIX Freome-
TPUYECKMX Pa3MepPOB, a TaKXKe OLIEHKM TONLMHbI CTEH
npu ogHOCTOPOHHeM AocTyne. Pagap moxeT pacno-
3HaBaTb HEKOTOpPbIE CKPbITble 06bEKTbI MO CBOMCTBAM
mMaTepuana.

BakHenwmmn 4acTAMM KOHCTPYKUMWN pajapa AB-
natca CBY-TpakT u npremo-nepeparowiad aHTeH-
Haa cuctema. B kavectBe 'YH ncnonb3oBaH reHepa-
Top TMna fA2P-71 Ha Xene3o-UTTpPMeBOM rpaHaTe C
OvanasoHoM 4actoT 1,0-4,3 Ty 1 BbIXOAHOW MOLL-
HocTblo Ao 30 MBT. YnpaBneHune paboToii pagapa, 06-
paboTKOWM CHUMAEMbIX JaHHbIX U BbIBOAOM WX Ha WH-
AVKauMIo OCyLeCcTBAAET MUKPOKOHTpOMNep Tuna
STM32L476RG. B KauecTBe ycTponCTBa MHAUKaUUN
NCMNONb3yeTcA CEeHCOPHbIN 3KpaH VM810C ¢ pa3me-
pOM AMaroHanu 5 floiMOB U LBETHbIM OTO6paXxeHu-
€M, YTO MO3BOJIAET BbIBOAUTb OJHOBPEMEHHO 60Sb-
wuit o6bem MHGOPMaLMK, HaNPUMEP Hanuuue nog-
MOBEPXHOCTHbIX OOBEKTOB U UX cBOWCTBa. UHdop-
MaLuIo 0 NPOVAEeHHOM pajapoM PaccToOAHUU Npefo-
CTaBfiAeT ONTUYECKUA 3HKoAep (OaTuuk nepemelle-
Hua) HEDS 5500, obecneunBas Cbem AaHHbIX Yepes
paBHble OTPe3KM NyTH, OBbIYHO paBHble 1-3 cm.

JKCneprMeHTabHbIN 0b6pasel npubopa copep-
XUT TaK>Ke BCTPOEHHYI0 6aTapelo NMUTUA-VOHHDBIX aK-
KyMYyNATOPOB 1 GNOKM NUTaHUA ANIA BCEX SNEKTPOH-
HbIX KOMMOHEHTOB, UTO AeNlaeT ero NOHOCTbIO aBTO-
HOMHbIM yCTporicTBOM. Macca 1 pa3mepbl pagapa fo-
nycKatoT paboTy C HUM OfHOrO onepaTopa.

- Distance, cm

0o T
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OCHOBHbIe XapaKTepuCTUKKN pagapa:

— AnanasoH paboumnx yactot — 1-6 IMu;

— MaKcumanbHas rny6uHa o6HapyXeHUA HEOLHOPOAHOCTM B 6eTOHe — 0,5 M;
— NlaTepa’sibHas pa3peLuaroLlas CnocoOHOCTb — He Xy»Ke 25 Mm;

- NOrpeLwHOCTb onpeaeneHna TONLWMHbI CTEHbl — He XyXe +15 Mm;

— CKOPOCTb CKaHNPOBaHUA — He meHee 0,1 M/c;

- NPOM3BOAUTENBHOCTL — 20 M%/y;

— Macca pagapa — He 6onee 2 Kr;

- rabaputbl — 250x160x200 mMm;

- nuTaHne — 3 Li-lon akkymynatopa tuna 18650;

— NPOLOMKNTENIBHOCTb HENPEPBIBHON PaboTbl OT 3aPSXKEHHOIO KOMMJIEKTa aKKYMY/IATOPOB — He MeHee 4 4.

TEXHUYECKUE NMPEMMYLLECTBA

OCHOBHbIMM NPENMYLLECTBAMM ABIAIOTCA aBTOHOMHOCTb B MJlaHE OTOOPaXKeHWs pe3ynbTaToB Nocsie nepBuy-
HOW 06pabOoTKM 1 BO3MOXKHOCTb M3BJIEUEHA AaHHbIX Afs nocsiefytoleln 6onee nogpobHoi o6paboTKu.

OXXWUAAEMbIA PE3YNIbTAT NPUMEHEHUA

[lmarHocTrKa CTPOUTENbHBIX KOHCTPYKLMI (KOHTPOSIb CTEH MUIbIX, OGUCHBIX MPOMbILISIEHHBIX U NPOYMX No-
MELLEHWI, a TaKXKe BEPXHEro /105 NoJia U NepeKkpbITUA Ha NpeaMeT 0GHapY»KeHWs NycToT, TPy6, NPOBOAKMY, 3a-
KNaloK, CKPbITbIX CeiidOB 1 NP.), KOHTPOSb BEPXHETO CNOA JOPOXKHON OAEXIbl.

TEKYLLUAA CTAAONA PA3BUTUA
M3roTosneH skcneprmeHTanbHbIn obpaseL,.

MOTEHUWAJIbHbIE NOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

MI/IHI/ICTepCTBO APXUTEKTYPbI N CTPOUTENDLCTBA, MI/IHI/ICTepCTBO no l‘Ipe3BbIl—IaIZHI:vIM CUTyaumam, MI/IHI/ICTep-
CTBO XUNMNLWHO-KOMMYHaJIbHOIo X03ANCTBA PeCI'Iy6J'II/IKI/I Benapbe.

PYKOBOAUTEJIb PASPABOTKU
bapees Butanun AHaTtonbeBuny, CTapLUNiA HAYYHbIN COTPYAHUK.

KOHTAKTHbIE JAHHDbIE
E-mail: badeev@iaph.bas-net.by
Ten.: (+37517) 318 24 33
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MEXIOCYAAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEMOEHUE BbICLLUEITO OBPA3OBAHUA
«BEJIOPYCCKO-POCCUNCKUN YHUBEPCUTET»

KOMNO3ULUOHHBIE MATEPUANDI N CYXWUE OTAENOYHBIE CMECU
U3 0TXOA0B MPOU3BOACTBA

OMUCAHUE PA3PABOTKU

Cyxue oTaenoyYHble CMecu COCTOAT 13 3epeH HaNONMHWUTENS OJHOW UM HECKONbKMX GpPaKLmMi 1 NMrmeHTa (Mpu
HeobxoaumocTu).

KomMno3uumoHHbIN MaTtepuran npeactaBnAaeT cobori rOTOBYIO CM€Cb, COCTOALLYIO U3 MNHEPAJIbHbIX HANOTHUTE-
nen, NUrMeHTa u NONMMepPHOro CeA3ytoLero.

MoKpbITVE 13 MUHEPaNbHON CMECU HEMPO3pPaYHOE, MOXKET UMETb PA3SIMUHYIO TONLWKMHY (0T 1 Ao 3 MM) 1 No3-
TOMY CMOCOBHO CKpPbIBaTb HeGObLIME AedEeKTbl OCHOBaHNS.

ObecneunBaeT 3alUTHYIO, AEKOPATUBHYIO GYHKLMUN ANA KUPMUYHBIX, GETOHHbIX, KaMEHHbIX, JepPeBAHHbIX,
rMNCOKAPTOHHbIX 1 APYroro Bmaa CTeH.

TEXHUYECKUE NMPEMMYLLECTBA

OTgenouHble cMecn 13 oTxofoB Npoun3BogcTB (OMumC) He yCTynatoT OTEYECTBEHHBIM U 3apyOEXXHbIM aHaso-
ram, a CTOMMOCTb B 2 1 6onee pa3a Huxe. CpaBHUTENbHbIE XapaKTepUCTVKM NprBeaeHbl B Tabnuue.

HanmeHoBaHMe nokasaTtensa OMuC Bayramix CeHappxuben BOJIAPC
Apresus K 0CHOBaHuIO (6eToH, Kp- 1,0-1,2 He meHee 0,5 He meHee 0,5 He meHee 0,5
nuy, WTyKaTtypka), Mna
Bononornou.lesze npv KanunaapHoOM 0,6-10 0,5 He Goree 0,5 0,5
nopcoce, Kr/m
Pacxog, kr/m? 2,9-3,5 3,0-3,5 3,1-3,5 2,8-3,4
Bpemsa nonnmepusaumm, y 12-24 24-28 24 24
CroumocTb, gonn. CLUA 3a 25 Kr 12,0-20,0 51,0 43,5 51,2

OMWAAEMbIA PE3YNIbTAT NPUMEHEHUA
BbipaBHMBaHVie CTEH 11 MOTOJKOB, BbINOJIHEHVE 6eCLLIOBHBIX MOKPLITUIA, BbIMOJIHEHWE aKyCTUYECKUX MOKPbITUIA.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4yHO-UccnenoBartenbCkaa Win OnbITHO-KOHCTPYKTOPCKanA (TexHoOnornyeckas) pa60Ta.

Pa3zpaboTka BHeipeHa B NPON3BOLCTBO.



CTpOI/ITEﬂbCTBOI TEXHOJIOTUU 1 060pyAOBaHI/I€

NMOTEHUWANbHDBIE MOTPEBUTEJIN /W SBAUHTEPECOBAHHDIE B PA3PABOTKE
OpraHu3auuy CTpouTeNbHOM OTPacsn, prsnyeckue mua.

PYKOBOAUTEJIb PA3PABOTKU
CemeHiok Pauvca MNeTpoBHa, cTapwmin npenogasaTterib.

KOHTAKTHbIE OAHHbIE
E-mail: iana.kolosova@mail.ru
Ten.: (+37529) 740 04 75
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KOMNO3WLIWOHHBIN HECYLLIUA SNEMEHT CTPOUTENIbHbIX KOHCTPYKLIUIA

OMUCAHUE PA3PABOTKU

KoMMNo3MLMOHHbIN HeCyL M N1eMeHT CTPOoUTENbHbIX KOHCTPYKUMI (KHICK) — Komno3unumoHHasa CTpyKTypa,
B KOTOPOW 06 beMHAIOTCA OfiHa UV ABE Pa3HOBUAHOCTM 6ETOHA, CTepXKHEBaA apmaTypa 1 CTasbHON JINCTOBOW
npokaT. OCHOBHOWM KOHCTPYKTVBHbIN 3/1IeMeHT — CTaJlbHasA CBapHasA COCTaB/AOLLaA, KOTopas BKloYaeT MeTaJl-
nuyeckyto 060M104KY 1 MPMBaPEHHbIE K HEW YNPOUHAIOLLME 3IEMEHTbI.

Ha ocHoBe KH2CK Mo>HO co3f1aBaTb ONIFOBEYHbIE, abCONIIOTHO repMETUYHbIE NANTbI 1 060104UKM ¢ 6eTOHaMK
pa3nunuHbIX TpebyeMbiX CBOMCTB Ha HAPY>KHOW 1 BHYTPEHHE NOBEPXHOCTAX KOHCTPYKLMU:

— noA3emMHble, NoABOAHbIE N N30TEPMUYECKNE pe3epPBYyapbl; KOJINEKTOPDI, GaLIJHI/I, rpagmpHK, AbiIMOBbI€ pr6bl;
- CBan-000/104KN, OnycCKHble KOJ1I0ALUbl; CTEHOBbIE MaHENN, NepPeKpPbITUA NPOMbILLIEHHDIX U FPaXKAaHCKNX 30aHNN.

TEXHUYECKUE MPEMMYLUECTBA

Wcnonb3osaHue KHICK no3BonseT co3aaBaTth 3KONOrMUYeckn 6esonacHble, 4ONrOBEYHble, abCOMIOTHO repme-
TUYHbIE NANTBI U 06OMNOUKM C GETOHAMM PA3SIMYHBIX TPEBYeMbIX CBOWNCTB U C PerynnpyembiMm TemMnepaTypHbIM
COCTOAIHMEM KOHCTPYKLMN.

ObecneunBaeTca BbICOKOKAUECTBEHHOE cuenneHmne metTannmyeckoro Hactuna ¢ MOHOJIUTHbIM 3anoJIHUTENIEM.

KoHcTpyKumoHHble maTepuranbl KHOCK B MakcmanbHONM CTeneHn B3anMHO KOMMEHCUPYIOT CBOW MPUHLNMK-
anbHble HeJoCTaTKN.

Bo3MOXHO npumeHeHne MOAYNbHOIO NPUHLMNA co3haHna NpocTpaHcTBeHHbIX dopm n3 KHICK. KoHcTpyk-
LUnn Ha ocHoBe KHICK:

- 0611aJaloT BbICOKOW HeCyLlel CNoCcoGHOCTbIO;
- 0becneunBaloT BbICOKMI YPOBEHb SKOMOMMYECKON 3aLyMTbl OKpY»KaloLern cpeabl.

SkoHoMUYecKu 3ddeKkT oT npumeHeHus KHICK Ha nyTtenposoge: 10 000-15 000 gonn. CLUA Ha ogHy nono-
Cy ABWKeHna annHon 100 m.

Ncnonb3osaHne KHIOCK B HeCylnx KOHCTPYKUMAX MOCTOBOro noOJNI0OTHa aBTOAOPOXHOIO nyTenpoBoAa
no3BOJSINNO:

— MOBbICUTb CPOK SKCNyaTaumn B 1,5 pasa;
— CHU3WTb TPYAOEMKOCTb M CTOMMOCTb CTPOUTENBCTBA;
- obecneuunTb 60see 6e30MnacHbIVi NPOLECC BefleHNA PabOT Haf »KeNe3HO[OPOXKHbBIMY MY TAMU;

— BecTu paboTbl Npu NoObIX MNOrofHbIX YCIOBUAX, B TOM YMCIIe M B 3MMHUIA Nepuop (COKpalleHne CPOKOB
CTPOWTENbCTBA);

— YMEHbWNTb NO CPaBHEHNIO C TUMOBbIMA ene3obeToHHbIMK KOHCTPYKUMAMU, CTPOUTENBbHYIO BbICOTY MPO-
NEeTHbIX CTpOEHI/IVI.

OXWAAEMbI PE3YJITAT MPUMEHEHUA
MocTocTpoeHune: Bo3BefeHUE NPONETHbIX CTPOEHWUIN MOCTOB.
Pe3epByapocTpoeHue: CTpoUTesIbCTBO pe3epByapoB s XPaHEHNA OTXOLO0B, TEXHONIOMMYECKNX eMKOCTEN.

PEKOHCprKLI,I/IFIZ npwv 3aMeHe NINT MeXAY3TaXHOro nepekpbitna N NANT NOKPbITUA; HOBOE CTPOUTENIbCTBO:
BO3BeAEeHUE 6anokK xene3o06eToHHOro KapKaca 1 NnT nepeKkpbITUA.

EHICE = BOMMOIMUIAGHHOR © T Ty,
B HOTOROR SBWeAMHMOTEA GETOH H AMETOAA
DR E T

S
C : ;
_— N eRadrvih R RAMTRN
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CTpouTenbCcTBO 06HEKTOB, UMEIOLLMX MOBbILLEHHbIE
TpeboBaHUA K Hecylen CnocOOHOCTH, SKONTOrMYHO-
CTW, repMmeTUYHOCTU: cTponTtenbctBo ASC, MCu T. a.

TEKYLWAA CTARUA PA3BUTUA

BbinonHeHa  HayyHo-uccrepoBaTenbckas — Un
OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

Paspa6oTka BHegpeHa B NPON3BOACTBO.

CBELEHUA O NPABOBOW OXPAHE

1. MateHT PO N2 2181406 Ha nsobpeteHue / Opua-
KuH B. M., Hocapes A. B., KyameHko U. M., Masniok C. K.,
CemeHoB A. B., Monkosckun B. A, OunateHkos A. A. —
Ony6nukosaH 20.04.2002, 6tonneteHb N2 11, npuopwu-
TeT € 29.07.1997.

2. MateHT PB N2 4082 Ha un3obpeteHue / Opua-
KuH B. M., Hocapes A. B., KyameHko W. M, lMaBniok
C. K., CemeHoB A. B., MNMonkosckun B. A., Ounaten-
koB A. A. — 3apeructpupoBaH B locyn. peectpe
1306p. 29.07.1997. BbigaH 29.06.2001.

NOTEHUWAJIbHbIE MOTPEBUTEJNA
N/WIN 3BAMHTEPECOBAHHDIE B PA3BPABOTKE

OpraHusauuu n npegnpuatus B Pecnybnuke bena-
pycb U 3a pybexom, 3aHMMatoLmecs NpoeKTMpPoBaHu-
€M, MPOV3BOACTBOM N PEMOHTOM KOHCTPYKLUIA 1 CO-
OpYXeHUN.

PYKOBOOUTEJIb PA3BPABOTKU
Ky3meHko ropb Muxannosuny, KaHaMAAT TEXHNYECKMX HAYK, AOLIEHT.

KOHTAKTHbIE AHHbIE
E-mail: kuzmenko_im43@mail.ru
Ten.: (+37529) 36590 16
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OUNNAN PYN <UHCTUTYT BEJTHUNC» —
HAYHYHO-TEXHUYECKWUU LLEHTP

CESBEL.SANDWICHES

OMUCAHUE PASPABOTKI

CESBEL.Sandwiches — Be6-cepBuc ans pacyeta COHABUY-MAHENEN Pa3/IYHbIX MPOM3BOAUTENEN MO Pa3Nny-
HbIM PAaCYeTHbIM CXEMaM.

Pacuet caHgBuY-naHeneit no TKI 4OBONbHO CIOXHbIV faxe ana 3N1IeMEeHTapPHbIX Ciy4aeB N Tpe6yeT NOHNMa-
HWA (I)I/I3I/IKI/I nx pa6OTbI. Kak nokasbiBaeT aKcnpecc-onpoc ,D,eIhCTByIOLLlI/IX NPOEKTUPOBLUNKOB, OHWU Ha JaHHbIN
MOMEHT BOO6I.L|,e He BbINOJIHAIOT pacyeT 3TUX KOHCprKLl,I/IIZ, yTo, 6e3yCﬂOBHO, npmnBoanT K 60ﬂbLLIOMy yncny oT-
Ka3oB orpa>|<p,eHv||7| 13 COHABMWY-NMAHeNen nnun K HeonpaBAaHHO 60/bLINM 3anacam no NPOYHOCTN.

Haw CeEPBUC NO3BONAET BbIMOMIHATL pacyeT KOHCTp)/Kl_I,Vlﬁ N3 COHABMY-NMAHenen no Pa3nnMyHbIM pac4yeTHbIM
cXemam nrogbmn 6e3 crneyunanbHON NOArOTOBKN.

TEXHWYECKUE NMPEMMYLLECTBA
PacueT KOHCTPYKUMI U3 CaHABMY-NaHenel npu nomom CESBEL.Sandwiches umeet cnepytowme anbtepHaTMBbI.

Pacuet BpyuHyto no TKI1. 3To BO3MOXHO, 0CO6EHHO B NPOCTbLIX Clyyasnx, XoTb 1 TpebyeT onpeaeneHHON KBa-
nnduKaLmm, KOTOPOR, K CoxaneHuto, 0651afatoT He BCe MPOEKTUPOBLLMKM.

Pacuet Ha NO gna KOHeYHO3N1EMEHTHOrO aHann3a 06u4ero Ha3HayeHuA. 31o TPYAOEMKO, Tpe6yeT NOHMMaHUA
pa60TbI COHABMWY-NMAHeNen 1 3aHUMaeT BpPeEMA Ha BBOJ K3-cxembl.

OXUAAEMbIA PE3YNLTAT NPUMEHEHUA

MNoBblWeHNe HAJEXHOCTU 1N CHUXEHME CTOMMOCTM KOHCTp)/Kl_I,Vlﬁ 13 C3HABWY-NaHenen B pe3ynbraTte 6onee
TOYHOIO UX pacyeTa.

TEKYLWAA CTAANA PA3BUTUA
BbinyLeH onbITHbIN 0bpa3sel,.

CBEAEHUA O NPABOBOW OXPAHE

CBupeTenbCTBO O perncTpauum ToBapHoro 3Haka CESBEL.Sandwiches; genonpounsesogcTeo no rocygapcTBeH-
HOW perncTpauumn KOMMnbTEPHON NPOrpammbl.

E i r"I i I r'f’ (i3

Coagats HOEYK 3aga4y TecToBwiA pacueT gha X Tect 2 X
AEMOHCTRAUWH

S

=T Miepedtin & 16
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MNOTEHUWANbHbBIE NOTPEBUTEJTA U/WITN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
VH>XeHepbl-NPOeKTNPOBLUMKN, NPOeKTHble 1 06cnefoBaTeNbCKMe OpraHn3aLmn.

PYKOBOAUTEJIb PA3PABOTKU
NeBuyk AnekcaHgpa AnekcaHAPOBHA, CTapLUMIA HaYUHbI/ COTPYAHWK, KaHAULAAT TEXHUYECKMX HayK.

KOHTAKTHbIE JAHHDbIE
E-mail: levchuk@ntcbrest.by
Ten.: (+37529) 614 15 56

@ pE¢ g © £ E]
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OUNNAN BHTY «<HAYYHO-UCCNEAOBATEJIbCKUN
NOJIMTEXHUYECKUN UHCTUTYT»

KOMMO3WLUOHHDLIE NOALLUNMHNKKA CKONTbXKEHWUA AN1A PABOTbI

B TAMKEJIOHATPYXEHHDBIX Y3JIAX TPEHNA, TAKUX KAK NOANATHNKK
COEPUMECKWUE APOBMNOK TUMA KCA U KMA, WIN CETMEHTHbBIX NOALIUMHNKOB
BAPABAHHbIX MEJTbHUL|

OMUCAHUE PA3PABOTKI

MeTannuuyeckne KOMNO3NLIMOHHbIE MaTeprarbl C MaKPOreTepPOreHHOM CTPYKTYPOW, apMUPOBAHHbIE Xefe30-
YrNepoancTbIMM rpaHyniamu, pa3paboTaHbl HA OCHOBE MATPULbl 13 CNaBOB MeAu. [JaHHbIA TUMN MaTePranoB
NPUMEHAETCA ANA TAXKENOHArPY>KEHHbIX Nap TPEHUS, NCMOJIb3YEMbIX B Pa3fINUHbIX 00MACTAX MPOMbILLIEHHO-
cTr. OHVIM U3 OCHOBHBIX NMPENMYLLECTB JAHHOIO MaTepuasa ABAsSeTCA BO3MOXHOCTb MPOAOIKUTENBHON pabo-
Tbl B YC/TOBUAX 3arblIEHHOCTM, MOBbILIEHHON BAAaXHOCTU 1 TeMnepaTtyp. bnarogapa BbICOKMM 3KCnnyaTaumoH-
HbIM CBOMNCTBAM O4HMM 13 OCHOBHbIX 3aKa3unKkoB cTano MuHuctepctBo sHepretukn B nuue OAO «bendHepro-
PemHanapgka» ins oTBETCTBEHHbIX AeTanen TypboarperatoB pasnyHOro tmna.

CBoWicTBa MaTeprana MoryT BapbMpoBaTbCA UCXoAA 13 TpeboBaHMI 3aKa3umka C NoMolLLbio nogbopa onTu-
MaJsibHOro MaTpUYHOro coctaBa. Kpome Toro, Mcnonb3oBaHMe rpaHys YyryHa B KauecTBe apmMupyioLlen dasbl
no3BonseT Npu nocnegyllell TepmMoobpaboTKe NONYUUTb LUMPOKUIA CNEKTP NX MUKPOCTPYKTYpP. PasnuuHasn
MUKPOCTPYKTypa apmupyiolLein da3bl obecrneumBana LWNPOKNUIA frnanasoH GU3NKo-MexaHYeCcKux CBOMCTB 1 13-
HOCOCTONKOCTU. AHaNM3 NPoBedeHHbIX UCMbITaHU NOKasan, YTo Npu yaenbHoM AasneHun 2,9 MlMa obpa3osa-
Hue Hagpesa M CxBaTbiBaHUA Mexay MaTepranom obpasLa 1 KOHTPTENOM He Habsoganock Bo BCem uccneaye-
MOM Jrana3oHe 3HauyeHul pV (go 78 Mlla-m/c). MNpu yaenbHom gasneHnn 7,6 MlNa npu JOCTUXKEeHW 3HaUYeHNA
pV = 50 MMa-m/c Habnoganocb obpa3oBaHMe LapanuH Ha NOBEPXHOCTY TPEHUA 1 ocaxkaeHne obpasuos. MNpu
yBenMyeHun yaenbHoro aasnenus go 10,7 MlMa Habnoganock cxsaTbiBaHWe NOBEPXHOCTEN TpeHUs 1 o6pa3o-
BaHWe Hafpe30B Npu 3HaueHuAx pV Boiwe 43 Mla-m/c.

Temnepatypa skcnnyaTaumm — o 450 °C; cnocobHOCTb paboTaTh B YCIOBUAX 3aMblIEHHOCTN U MOBbILIEHHOM
BNaXKHOCTU; 06N M3HOC Napbl TpeHNs — He 6osiee 0,1 MM; KO3bdULMEHT TpeHUs co cmaskol — 0,04-0,06.

TEXHUYECKUE NPEMMYLLECTBA

MpeumyulecTBOM npefnaraeMbix MaTepuasnoB ABMAETCA BO3MOXXHOCTb W3roTOBMEHUA MU3denvsa npaktuye-
CKU Ntoboi reomeTpryeckon dopmbl U pazmepa, BKtoYasa bumeTtannunyeckme. Hanpumep, MoryT 6biTb M3roToB-
NeHbl HanpasaswLme Pa3INYHOIrO Ha3HauYeHWs, YePBAYHbIE KONeca, BTYNIKW, MOAWWMNHUKA CKOSIbXKEHUA U T. .
Mpu 3TOM HEOBXOAUMO OTMETUTDL, UTO AaHHbIV TUM MaTePUanoB MOXKET SKCNNyaTUPOBaTbCA B pAfde arpeccus-
HbIX Cpefl, TakMX KaK BbICOKas 3arblIeHHOCTb, BbICOKME TemrepaTypbl UK BAAXKHOCTb U Ap., FAe NCNOJIb30BaHMe
aHanorMyHbIX MaTepurasnos He NpeACTaBAAeTCA BO3MOXHbIM. TemnepaTypa aKcnyaTauum ngenuii 3 paspabo-
TaHHbIX MaTepuranoB — fo 450 °C.

OXXUAAEMbI PE3YNIbTAT NPUMEHEHUA
YBennueHre CPOKOB MeXPEMOHTHbIX MHTEPBAOB, CHIKeHWe ce6eCcTOMMOCTY 0BCNYKMBaeMbIX Y3/10B TPEHUA.

TEKYLWLAA CTAOUA PASBUTUA
BbinyLleH onbiTHLIN 0b6pased.
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CBEJEHUA O MPABOBOW OXPAHE

MateHT Pecny6nukm benapycb N2 23257. «Cnocob U3rotoBieHUs KOMMO3MLMOHHOIO MaTepuana c MakporeTte-
poreHHOW CTPYKTYpoit». KannHuueHko B. A., KanuHnyeHko M. J1. 30.06.20 // AdiubliiHbl 6toneTsHb // Hau. uaHTp
iHTaneKTyan. ynacHacui. — 2020. — N2 6.

MNOTEHUWAJNbHbIE NOTPEBUTEJTA U/WITN 3ANHTEPECOBAHHDIE B PA3SPABOTKE
Mpepnpuatna, ncnonb3syolime 1 NPonssofdALiMe PpeMoHT 060PyA0BaHNA, MMEIOLLEro B CBOEN KOHCTPYKLMU
NOALINIMHUKMN CKONbXeHWSA, paboTatoLyme Npu BbICOKOM JaBeHNM.

PYKOBOAUTEJIb PASPABOTKU

KanvHuuyeHko Brnagncnae AnekcaHApOBMY, 3aBEAYIOLWMIA HAYYHO-CCNEA0BaATEIbCKON MHHOBALMOHHONM na-
6opaTopmei NPOMbILLNEHHOW TEMNAOPU3NKI, KAHANAAT TEXHUYECKUX HAYK, JOLEHT.

KOHTAKTHbIE JAHHDbIE
E-mail: kvlad@bntu.by
Ten.: (+375 29) 760 39 45
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NPOM3BOACTBO KJEEHBIX U3AENNA N KOHCTPYKLIUN B COYETAHUM
METAJI1 — METANN, METAIT — MNACTUK, NIACTUK — NTACTUK
ANA 3AMEHbI CBAPKU, KNENKW U T. A.

OMUCAHUE PA3PABOTKU

Pa3pa60TKa KOMMO3NUMOHHDbIX MaTepnanoB NoJ KOHKPETHble YyCNoBUA 3KCMJlyaTallwn, BblNOJIHEHNE KOH-
CTPYKTOPCKUX pa60T. AHann3 BO3MOXHOCTU CcKpeniaemMblX y3/n10B, UX peMOHTa ” Bblpa6OTKa npep,no>KeH|/||7|

No UX KpenneHuto. Pa3pa60TKa TEXHONOIrMYeCKMX Kapr. Co3paHne TEXHONMOMMYECKNX U3Jennn B3ameH CBapku,
KNnenkn nT. .

TexHonorvsA NO3BOMAET COEAVHATL AeTanu U3 TPYAHO CKPenifeMblX MaTeprasnoBs, TaKMX Kak HepasetoLlas
CTasb, TUTAH M UX KOMMO3MLNIA, @ TaKXKe UHbIX PAa3HOPOHbIX MaTepUanos, B TOM YMCie NOPUCTbIX MaTeprasos.
CKneeHHble coefIHEHMSA BbIAEPXKUBAIOT HAarpy3Kku okono 25 MIMa. TexHonorus ynobHa ana pemoHTa Jilobom Tex-
HUKI, @ TaKXKe CO3AaHNA TEXHONOMMUYECKUX U3AeNnii B3aMeH TEXHONOMM CrieKaHusaA, CBapKu, KNenKu 1 T. 4. B 06-
NacTN MaWMHOCTPOEHUA. TakXKe TEXHOMOrMA N3roTOBMIEHMA MOAENen AnA NUTbA B 3eMJTI0 Ha OCHOBE MoJime-
OB 1 VIHbIX MaTepranoB C MOMOLLbIO aAre3nBOB A/ N3rOTOB/IEHMS MHAUBUAYANbHbBIX MOLEbHbIX KOMMIIEKTOB
[N1A TOYHOTO NINTbS B METaNYpPruu.

TEXHUYECKUE MPEMMYLLECTBA

ObecneyeHme BbICOKOW HAAEXXHOCTU NPU HU3KO CTOUMOCTU 1 BbICOKOI PEMOHTONPUIOAHOCTM.
MNpurBnekaTenbHbIN U3alH, SCTETUYHBIN BUA, HEBUAVMASA JIMHUA CKIENKMN.

MMOKOCTb An3aliHa (CoeanHeHVe Pa3fIMYHbIX MaTepPUanoB, COeAnHEHVE MUKPOAETANEN).
lepmeTn3ayus, 3anonHeHne nop.

He TpebyeT fOBOAOUHbBIX OMepauuii, ONTUMU3UPYET TEXHONOMMYECKNIA NpoLecc.

MornouweHne BGpaLK 1 Wyma.

TennomnsonAuna 1 aNeKTPon3oNALMA.

BVI6paLlVIOHHaF| BbIHOC/TMBOCTb COEANHEHNA (paBHomepHoe pacnpeneneHne Harpyskm no BCen I'IOBerHOCTVI).

Saknenku Kneesoe coeguHeHue -

» Pa3pywaior NoBepxXHOCT: (Hano NPSNMYIACTER

[EnarsL oTBepCTHA)

* OrpaHWYeHHan NPOYHOCTL Ha CABM, *» Tennousonauma U

OrpaHW4eHHan AONTOBEYHOCTL 3NEXTPON3ONALMA

(ycranocTHan Koppoaus)

= OTHOCHTENLHO NETHO PasLeaHHNTL » BuGpayvonHas

OETand EBEBINOCNHBOCTS COSQMHEHWA

* He repmeTH3npyeT, He usonupyer (paesHoMepHoe

* HeacreTuyHo pacnpeasneHue Harpy3sm no

PesbboBble coenHeHUA BCER NOBEPXHOCTH)

* PaspyLuaior NOBEpXHOCTE (Hago
» JalMILAST NOBEPXHOCTL OT
INEKTPOXMMWYECKON
KOPPO3HK

* KomMneHcupyer TennoBue
paclMpeHsa Marepuancse

+ CHIDKEHWE BEca AeTanu
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Caapka Kneesoe coegMHeHHe -
*TemnepatypHoe Bo3geicTane NpeMMyLIecTEa

Ha NOBEPXHOCTL (TENNoBoe

el o) A o,
OAMHAKOBBIE MaTEPHANDI SCTETHYHLIM BHA, HEBWOUMARA
* Qecbopmupyet matepran THIR CRTIGINH

;rem“ﬁn [HBKoCTL AM3aiHa
ToveyHan cBapKa (coeauHeHue pasnuyHbIX

* PaspywaeT noBEpXHOCTE Marepianos, coenuHeHne
(nedpopmayma, cnege MHKpOaETane)
noBekanocTH, HE3CTETHMHO)

* MOKHO COSAMHATE TONBKO ‘[epMeTn3auus, sanonHenmne
OOMHAKOBbLIE MaTrepHansi (8 nop

OCHOBHOM CTank)

+ OrpaHnyeHHan NPo4HOCTL *He Ttpebyer A0BOAOMHLIX
» TpeGyer gocTaroMHOro onepaumii,  ONTHUMM3NDYyeT
AocTyna AnA CBapoMHOro TEXHOMOIMYECKMIA NPoUEce
*He HmE:;:e*r. He *[ornowexne sudpavumuu u
repMeTHanpyeT wyma

3au.w|u.1aeT NOBEPXHOCTb OT BJ'IeKTpOXI/IMI/I'«-IeCKOIZ Koppo3uu.
KomneHcmpyeT TennoBble paclWnpeHna maTepnanos.

OXUAAEMbIA PE3YJIBTAT MPUMEHEHUA

TexHONOrsA MOXET UCMNOMNb30BaTbCA B pPa3paboTke pekomMeHAauuid No NPUMEHEHUNIO Pa3fINYHbIX TUMOB Kie-
€B, MONIVIMEPOB U X COEAUHEHNI, a TaKXKe NX KOMOMHaLUWIA C METanIaMm AfA CO3AaHNA CKIeeHHbIX M3AeNnnii Nio-
60ro Ha3HauyeHus.

TEKYLWWAA CTAANA PA3BUTUA
Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

CBEJEHUA O MPABOBOW OXPAHE
EBpa3suninckmin nateHT N2 036595, pata Bbigaun 27.11.2020.

NOTEHUWANbHbBIE NOTPEBUTEJTIN U/WNN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
MpencraBuTENN CTPOUTENBHOIO N MALLMHOCTPOUTENBHOIO KOMIMIEKCOB.

PYKOBOAUTEJIb PASPABOTKU

KanvHuyeHko Mapua JIbBOBHa, HayuHbin cotpygHuk HWWIT  JluTenHble TexHonornm», MarucTp
TEeXHMUYECKMX HayK.

KOHTAKTHbIE JAHHDbIE
E-mail: m.kalinichenko@bntu.by
Ten.: (+375 29) 276 31 56
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TEXHONOTMU UCNONIb30BAHNA 0TX0A0B APEBECUHbI N JINCTOBOI0 METAJIIA
B MANNO3TAXXHOM CTPOUTENbCTBE XWNbIX 0MOB

OMUCAHUE PA3PABOTKU

TexHoMorvs npeaHasHaueHa ANA CTPOWTENbCTBA
MasiIO3TaXKHbIX KUMIbIX JOMOB, KOTOpPble COCTOAT W3
MEeTa/JIMYeCKOro Hecyllero Kapkaca v AepeBsHHO-
ro HanonHwTens (ManomepHbIX GpeBeH, Lenbl 1 ap.)
cTeH. Mpwv 5TOM 418 TUNOBbIX KOHCTPYKLMIA UCNOSb-
3yI0TCA HeflenoBble OTXoAbl GpeBeH (Lenbl) 1 NNCTo-
BOro MeTasnna.

TEXHUYECKUE NMPEMMYLLECTBA

Bo3moxHOCTb 6echyHaaMeHTHON YCTaHOBKM Ha
MOOWbHbIE BIOKK, BO3MOXHOCTb COOPKM-Pa3bopKm
[IOMOB C LeNblo UX nepebasnmpoBaHus, H3Kaa CcTou-
MOCTb, 3KONOTMUYHOCTb KOHCTPYKLIMN.

OXWAAEMbI PE3YJITAT MPUMEHEHUA

CTponTenbCcTBO MPUOOBEKTHBIX XKWSbIX MOMeLLle-
HUI (OOLLEXNTINI), UHAVMBULYATbHbIX >KUJIbIX [JOMOB.

TEKYLLAA CTAQUA PA3BUTUA

BbimonHeHa  HayyHoO-uccnefpoBaTenbckas UK
OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEJEHNA O MPABOBOW OXPAHE

MopaHa 3asBKa Ha n3obpeTeHme.

MOTEHUWUAJIbHbIE MOTPEBUTENNA

/N 3BAHTEPECOBAHHDIE B PASPABOTKE

CrpouTtenbHble NpeanpuUsaTAS 1 opraHnsalmm.

PYKOBOZAUTEJIb PA3SPABOTKIN

Kapnoswnu Cepreii JleoHngoBWY, 3aBeAyOWNN CeK-
TOPOM OTAEeNla HayYHO-TEXHUYECKOWN MHbOopMaLmn un
MapKeTuHra.

KOHTAKTHbIE JAHHbIE
E-mail: ontim@bntu.by
Ten.: (+37517) 293 95 16

BapVIaHTbI KOMMOHOBOK XWIbIX J0MOB
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NONUCTUPONONBPONEHOBETOHHBIN YTENNUTEND

ONMUCAHUE PA3PABOTKHA

MonuctnpondunbponeHOOETOHHbIN yTennutenb npeaHa-
3HaueH ANA TensoBON U30NALUN OrpaXaaloLLmMX KOHCTPYK-
LU Npy CTPOUTENbCTBE SHePro3ddEKTUBHbBIX 3aHWI U CO-
opyxeHuin. Obnagaet HU3KOW cpefHel NIOTHOCTbIO (MapKK
D100-D300), H13KOM TenIONPOBOAHOCTbIO MaTepuana (Ko-
3¢ durymeHT TennonpoeogHoctn 0,052 BT/mK).

TEXHUYECKUE NMPEUMYLLECTBA

MoHWKeHHaA cpefHAsA MAOTHOCTb MO CPAaBHEHWMIO C ApY-
MMy PasHOBUAHOCTAMUN AYENCTbIX 6eToHOB (Mapka D100-
D300), NoOHWKeHHasA TennonpPoBOAHOCTb MaTepuana (Koad-
duupmeHT TennonposogHocTy 0,052 B1/MK). CtoMmocTb Ha
30 % HUKe MO CPaBHEHMIO C MPOYMMU AYENCTBIMY GETOHAMM.

MpenmyLLecTBO TEXHONOMMIN MONYYEHNA 3aK/IIOYaeTCs B
BO3MOMHOCTMN BTOPUUYHOIO MCMOMb30BaHUA OTXOA0B NeHo-
nonmMcTupona (ynakoBKu, OTX04 NPOV3BOACTBA MAUT U3 ne-
HOMONNUCTUPONA, YTUIK3KPYEMbIE OTXOAbI CTPOUTENBbHOMO
Nnpov3BoACTBa U T. A.)

Bo3MOXHOCTb MCnonb3oBaHWA I'IOﬂVICTVIpOJ'Id)VI6pOI'IeHO-
6eToHa B MOHOJIUTHOM U C60pHOM cTpouTenbcCTBe.

OXXUAAEMbI PE3YNIbTAT NPUMEHEHUA

OKasaHue yciyr no NpoeKTMPOBAHMIO COCTABOB MOJU-
CTMPONdU6PONEHOOBETOHHOIO YTEMANTENA AN1A KOHKPET-
HbIX BO3BOAMMbIX OObEKTOB 1 YC/IOBMI CTPOUTENbCTBA. Pas-
paboTKa TexHoorMy NPOU3BOACTBa YTENAUTENA B 3aBOS-
CKUX YCNOBUAX N TEXHONOMIN MOHOIMTHOTO CTPOUTENbCTBA
OrpaXxaaloLwyx KOHCTPYKLMIA 13 NoncTrpondrudponeHobeToHa.

MonuctupondubponeHobeToHHbIA yTenuTeNb

TEKYLWAA CTAOUA PA3BUTUA
Paspa6oTka BHegpeHa B NPON3BOACTBO.

CBELEHNA O NPABOBOW OXPAHE

MateHT BY N2 14763 o1 01.07.2009 «CbipbeBasi CMeCb Al M3TOTOBNEHMWSA NIETKMX NMEHOMONNCTUPONOETOHHBIX
nsgenun» / fanyso O.T.,, Mopanu M. M., Mopguu M. U., PomaHos [1. B.

NOTEHUWAJIbHbBIE NOTPEBUTEJTA U/WN 3AUHTEPECOBAHHDIE B PA3SPABOTKE
CTpoutesnibHble MPeAnpPUATAA 1 OPraHn3aLun.

PYKOBOAUTEJIb PASPABOTKU

BaTaHOBCKMI Dgyap MiBaHOBUY, LOKTOP TEXHUYECKKX HayK, npodeccop, HAIT 6eTOHOB 1 CTpOUTENbHbBIX Ma-
Tepunasnos.

KOHTAKTHbIE AAHHbIE
E-mail: ontim@bntu.by
Ten.: (+37517) 29395 16
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MOBWNbHLIE NPOU3BOACTBEHHbIE 3AAHUA

OMUCAHUE PA3PABOTKU

CKOpOCTHas TEXHONOINA MOHTaXa/AeMOHTaxa 34a-
HWUI NpeaHa3HaueHa ana obycTporcTBa KpbITblX MNPO-
N3BOLCTBEHHbIX LIEXOB U CKNAf0B Pa3/InyHOro Ha3Ha-
YeHUA NPOJSIETHOCTbIO A0 28 M, BbICOTOWN COOPYXeHUNA
0o 14 m v nnowagbto 4o 1000 m2.

TEXHUYECKUE MPEMMYLLECTBA

Bo3moxHoCTb 6ecdyHAaMEHTHON YCTaHOBKM Ha
MOOWbHblE GNIOKYM, pa3MELLEHNA TPY30NOAbEeMHbIX
MEXaHM3MOB B COCTaBe 3[aHMWI, HM3Kasa CTOMMOCTb
Mo CpPaBHEHUIO C aHaNoramu.

OXWUOAEMbIV PE3YJIbTAT NPUMEHEHUA
CTpouUTeNnbCTBO MOBUIBHBIX MPOU3BOACTBEHHDIX 3[aHMNI 1 COOPY>KEHWIA.

TEKYLWAA CTAONA PA3SBUTUA
BbinonHeHa Hay4HO-MCCNefoBaTeNIbCKaA MW OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEJEHMA O NPABOBOW OXPAHE
MopaHa 3asABKa Ha n3obpeTeHue.

NOTEHLUWANbHDBIE NMOTPEBUTEJIN /WA 3BAUHTEPECOBAHHDIE B PASPABOTKE
CrpouTenbHble NpeanpuATAA 1 opraHnsaLunn.

PYKOBOAUTEJIb PA3SPABOTKU

Kapnosuu Cepreii JleoHnpoBuy, 3aBefylowmii CEKTOPOM OTAeNa HayYHO-TEXHUYECKOW WHbopmaunm
N MapKeTWHra.

KOHTAKTHbIE JAHHbIE
E-mail: ontim@bntu.by
Ten.: (+37517) 293 95 16
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MOBU/IbHbIN PACTBOPOBETOHHbIN KOMMIEKC B10YHO-MOAY/IbHON
KOMIMOHOBKHU

ONMUCAHUE PA3PABOTKHA

MobunbHbIn PacTBOPOBETOHHbIN KOMMeKc
67104HO-MOAYNBbHON KOMMOHOBKM NpeAHa3HayeH ans
NPUroToBNieHNA GETOHOB, CTPOUTENbHbLIX PAaCcTBOPOB
1N neHobeToHoB. [pon3BOAUTENIBHOCTD KOMMIEKCa
10-200 m3/u.

TEXHUYECKUE NMPEMMYLLECTBA

PaspaboTaHHaA KOMMNOHOBOYHas CxemMa KOMIJieKca
NO3BOMISIET CHU3UTb METANINIOEMKOCTb KOHCTPYKLIMM 1
COKpaTUTb pa3mepbl Bcelr ycTaHoBKU. Cuctema AByx-
CTyrneHYaToro 4o3MpoBaHUsA KOMMNOHEHTOB NO3BOJISA-
eT NpuroTaennBaTb 6onee KaueCcTBeHHble OETOHHblE
cMecu, NpefoTBPaTUTb Mnepepacxon MaTepuranos ”
YBENNUYUTb MPOM3BOANTENIBHOCTb.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

Pa3paboTaHHbIN PacTBOPOOETOHHbIN KOMIJIEKC CO-
NOCTaBUM MO TEXHNYECKUM XapPaKTepucTtnkam C nyd-
WMMK 3apy6EXHbIMK aHaNoramu, Npu 3HAYUTENbHO
MeHbluen ctoumocTn (o 60 %) 1 MeHbllen oblLiein
notpeb6naemoit mowHocT (8o 20 %).

TEKYLWAA CTAANA PA3SBUTUA

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.
MNOTEHUWAJIbHbIE MOTPEBUTEJIN

/N 3AMHTEPECOBAHHDIE B PA3PABOTKE
CTpouTenbHble NpeanpusaTA U opraHu3aLmnin.

PYKOBOAUTEJIb PASPABOTKU

JleoHoBuuy Ceprent HukonaeBuY, [OKTOP TEXHU-
yeckux Hayk, npodeccop, HAJN «lpombliwneHHoe 1
rpaxkgaHcKoe CTPOUTENbCTBOY.

KOHTAKTHbIE JAHHDbIE
E-mail: ontim@bntu.by
Ten.: (+375 17) 369 75 84, 265 95 87
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JINTAAI METANITNYECKAA ONBPA

OMUCAHUE PA3PABOTKU

B ocHOBY TeXHOMOMMM NOYYEHVS METANININYECKON SINTOW
dubpbI NoNoXKeH crnocob 3NeKTPonIaBKy CNaaBoB C nocse-
AyIOLWYM OUCNeprupoBaHemM pacniasa Ha creymasnbHom
ycTtaHoBKe. OHa NpeacTaBnser n3 ceba deKTpoMexaHu-
UeCKU KOMMMIEKC YCTPOWCTB 1 arperaTtos, NO3BOMAIOLWNI
NPOU3BOAUTL KOHEUHYIO MPOAYKLMIO HEMOCPEACTBEHHO U3
NCXOAHOM WNXTbI B O4HY CTaguio.

TEXHUYECKUE NMPEMMYLLECTBA

OfHOpPOAHbIN FPaHYNOMeTpUYeCKuin coctaB ¢pubpbl obe-
CneuynmBaeTCA aBTOKaNMOPOBKOWM B MpoLecce ee M3rotos-
neHuvs. YooboyknagabiBaeMocTb Gubpbl Npy CMelnBaHUN
C MaTpuuen KomnosuTta obecneunsaeTtca 6e3 ncnonb3oBa-
HVA creynanbHOro 060pyaoBaHNsA ANA YKNAaKu.

OXWUOAEMbIV PE3YJIbTAT NPUMEHEHUA

Mcnonb3oBaHne BTOPUYHBIX METAJNIMYECKMX MaTepua-
NOB NPV NPOU3BOACTBE TaKo GpUOPbI CyLLLECTBEHHO COKpa-
LaeT 3aTpaTbl Ha ee NPON3BOACTBO.

TEKYLLAA CTAOWA PASBUTUA

BbinyLeH onbiTHLIN 0bpased.

MNOTEHUWANbHDBIE MOTPEBUTENN U/UNN 3AUHTE-
PECOBAHHbIE B PA3PABOTKE

CrpouTenbHble NPeanpUATAA 1 OpraHn3aLun.

PYKOBOAUTEJ1b PASPABOTKU

WewnHepT Buktop AnekcaHgposuy, 3aBegytowwmin cektopom HANJT «JTutenHble TexHonorum», KaHamMaaT TeXHW-
YeCKMX HayK, AOLIEeHT.

KOHTAKTHbIE JAHHbIE
E-mail: ontim@bntu.by
Ten.: (+37517) 29395 16
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“NIl STROYEKONOMIKA” JSC

PORTAL OF AN AUTOMATED INFORMATION BANK ON THE COST

OF BASICCONSTRUCTION RESOURCES IN FOREIGN MARKETS OF KEY PARTNER
COUNTRIES, USED BY BELARUSIAN CONTRACTORS IN THE FORMATION

OF THE OFFER PRICE FOR FOREIGN ECONOMIC CONTRACTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Internet portal “BudExportCost” was developed to work with an automated data bank on the cost of basic con-
struction resources; approaches have been developed for further adaptation of the Internet portal “BudExport-
Cost”to the conjuncture of regional construction markets for domestic contractors through the introduction of
new information and analytical modules; information databases have been developed on the cost of the main
building resources in key foreign markets of the partner countries of the Republic of Belarus (Russian Federa-
tion, Kazakhstan, Ukraine, etc.); the interface of the Internet portal “BudExportCost” has been developed, which
meets all the requirements of ergonomics and adaptability when working on any device.

TECHNICAL ADVANTAGES

In the construction industry of Belarus, there are no similar information and reference specialized technolo-
gies for the development of the export of construction services with the introduction of an automated system
and databases.

EXPECTED RESULT OF APPLICATION
The application of this automated system in practice will lead to:

- an increase in the number of applications by Belarusian contractors for foreign tenders and the number of
signed international contracts for the construction of facilities outside the Republic of Belarus;

- to increase the efficiency of the analysis of regional construction markets when planning an exit and fixing
on them, as well as for a transparent formation of the export offer price;

- an increase in the average level of added value per employee, similar to the level of the European Union
(due to the expansion of the volume of contract work in the external market, performed by the available free
capacities);

- achieving a positive balance in foreign trade in construction services;

- increasing the capacity utilization of domestic enterprises in the building materials industry.

The economic efficiency from the implementation of the results of R&D will be:

- in ensuring a positive balance of foreign trade activities of contractors of the Belarusian construction com-
plex;

- in creating conditions for achieving the target values of the export of construction services in the whole of
the Republic of Belarus and in the organizations of the Ministry of Construction and Architecture;

- in creating conditions for maintaining the volume of exports of construction services in the amount of
1.2 billion US dollars at the end of 2025;

— in the formation of an economically justified price-offer by domestic contractors under foreign economic
contracts.
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CURRENT STAGE OF DEVELOPMENT
Research work has been completed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The proposed information and analytical system is of interest to representatives of government authorities
to select the most promising areas of activity in foreign construction markets, taking into account the resource
component.

The field of application of the results of this research work are: managers, specialists of economic, marketing
services of contracting organizations of the construction complex of the Republic of Belarus, employees of the
Ministry of Construction and Architecture in senior positions.

DEVELOPMENT MANAGER

Andrei Bakhmat, The Head of research, Head of the laboratory of economic problems in construction, Execu-
tive in charge.

CONTACT INFORMATION

E-mail: niap_stroyeco@mail.ru

Foreign
labor
market

Foreign
market of
construction

" machines and
mechanisms

Foreign
market of
basic
construction
materials
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EDUCATIONAL INSTITUTION “BELARUSIAN STATE
TECHNOLOGICAL UNIVERSITY”

ANTIBACTERIAL METALLIC GLAZE COATINGS FOR CERAMICTILES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Glazed ceramic tiles are used for interior floor and wall lining in public and domestic areas.

The distinctive characteristics of development ceramic glazes are high decorative and aesthetic characteris-
tics, required chemical and thermal resistance, wearability, and antimicrobial activity against the strains Staphy-
lococcus aureus ATCC 6538 and Escherichia coli ATCC 8739.

The firing temperature of glaze coatings is 1200 °C + 5 °C for 45-50 min.

Ceramic glazes comply with the requirements GOST 2718. Technical characteristics: coating color — from
grayish black to reddish brown and black; surface texture — matte, half-matt, glossy metallic; gloss value —
5-100 %; microhardness — 5,900-7,800 MPa; thermal expansion coefficient — (55-85)-10~7 K-1; thermal sta-
bility — 150-200 °C; the degree of wear-resistance — 1-2. Antimicrobial activity (ISO 22196:2011) against the
strains Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC 8739 is 0.82-2.89 and 0.64-2.56.

The use of ceramic tiles for the floor, decorated with developed glaze compositions, will provide reliable anti-
bacterial protection.

TECHNICAL ADVANTAGES

There are no analogues of the antibacterial metallic glaze coatings compositions in the Republic of Belarus
and the CIS countries. The proposed compositions of glaze coatings provide import substitution as can be used
instead of imported from Spain, the USA, and other countries. The coatings compositions include domestic raw
materials (dolomite, quartz sand), as well as imported (feldspar, kaolin, wollastonite, refractory clay) and chemi-
cals (CuO, alumina, zircobit, etc.).

Technical level in relation to the best domestic and foreign counterparts:
- the cost of the developed glaze is 5-6 times lower than the production counterpart Spain or the USA;
— developed coatings have a high antibacterial effect;

- physical, chemical properties, decorative and aesthetic characteristics of glaze coatings correspond to world
analogues.

EXPECTED RESULT OF APPLICATION

Introduction of bactericidal glaze compositions will provide import substitution of glazes imported from out-
side.

The introduction of the compositions is possible on the existing technological equipment, if the production
parameters of preparation and application are adjusted.

Fields of application: medical institutions (hospitals, polyclinics and others); children’s institutions (kindergar-
tens, schools and others); chemical laboratories; swimming pools; objects of the food industry.

CURRENT STAGE OF DEVELOPMENT

Research and technological work has been completed, as a result, were the development of compositions and
technological process of decorating tiles for floors in industrial conditions including the preparation of glaze
suspensions, their application and firing. Pilot samples were made in the production conditions.

Industrial tests of developed glaze coating have been performed under production conditions at JSC“Keramin”.
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Studied bactericidal properties of glaze coatings against strains Staphylococcus aureus ATCC 6538 u Escherichia
coli ATCC 8739 and Escherichia coli ATCC 8739 in RUE “Scientific and Practical Center for Hygiene”in 2017-2021.
INFORMATION ON THE LEGAL PROTECTION
Patents BY 23242 and BY 23280.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

JSC“Keramin” and JSC “Berezastroimaterialy’, Ministry of Architecture and Building, institutions of Ministry of
Health of the Republic of Belarus.

DEVELOPMENT MANAGER

Ivan Levitskii, Professor of Glass and Ceramics Technology Department, Dr. Sc. Engineering.

CONTACT INFORMATION
E-mail: levitskii@belstu.by
Tel.: (+37517) 363 93 08, (+375 29) 369 33 63
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MEDIUM-DENSITY FIBERBOARD MDF.N. WITH SPECIAL PROPERTIES
AND FEATURES OF THE ASSESSMENT OF THEIR QUALITY
(DEVELOPED JOINTLY WITH VITEBSKDREV JSC)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A technology has been developed for producing export-oriented dry-type medium-density MDF fibreboards
for use in wet areas of the MDF.Nio type that meet the requirements of EN 622-5-2009 and EN 622-1:2003. It al-
lowed us to achieve the required European standards of thickness swelling in 24 hours, thickness swelling after
a cyclic test, and the content of free formaldehyde. Sampling of MDF.N. and their quality and safety tests were
carried out in accordance with the requirements of EN 326-1:1994; EN 321:2001, EN 323:1993, EN 322:1993,
EN 317:1993, EN 319:1993, EN 310:1993, ISO 12460-5.

TECHNICAL ADVANTAGES

The technical level of the materials corresponds to foreign analogues. Currently, medium-density dry-type
fibreboard boards for use in wet areas are not produced in the Republic of Belarus.

Describing the technical advantages, it should be noted that the MDF obtained by this technology has not
only an average density, uniformity of structure, strength (transverse tensile strength after a cyclic test —
0.24 N/mm?) and a surface capable of finishing, but also is additionally characterized by increased moisture
resistance (thickness swelling in 24 hours — 7.5 %; thickness swelling after a cyclic test — 12.9 %;) and is charac-
terized by a stable level of environmental safety (formaldehyde content — 6.8 mg/100 g abs. dry plates), which
allows you to expand the scope of their application by using them in wet areas, for example, interior decoration
of premises and the production of furniture for bathrooms and kitchens.

To achieve these properties, hydrophobizing organosilicon liquids were used for the first time, for example, in
the form of hydrated potassium methylsilicate (SOFEX-Silicone LLC) and high-molecular organic compounds of
natural origin in the form of fermented potato starch, rye and wheat flour.

EXPECTED RESULT OF APPLICATION

Expansion of the range of manufactured wood-fiber boards of the dry production method and the possibility
of using the new material in construction in accordance with the national requirements of the current techni-
cal normative legal acts. The technology of production of special-purpose MDF, which has increased moisture
resistance, will allow creating products focused on export to the EAEU and EU countries.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION

1. Composition for particle board Pat. Rep. Belarus No. 10434,
MPK7 B 27N 3/00/T.V. Solovyova et al. // applicant Open Joint Stock
Company Vitsebskdrev. — No. a 20060033; application. 13.01.2006;
publ. 30.04.2008 // Vynakhodstvy. Karysnyya madeli. Pramyslovyya AR e et
yzory: afitsyny byul. / Nats. tsentr intelektual. ulasnasci, Dzyarzh, = CHFTHGHEAL COOTRETCTRAG
kam. pa navutsi i tehnalogiyah Resp. Belarus. — 2008. — No. 2. —
p. 45.

2. Composition for particle board pat. Rep. Belarus No. 11771, : e - =
IPK7 B 27N 3/00 / T. V. Solovyova et al. // applicant Scientific and gt e e e i =
Production Cooperative ISKATEL. — No. a 20070967; application. T e
30.07.2007; publ. 30.04.2009 // Vynakhodstvy. Karysnyya madeli. : T e
Pramyslovyya yzory: afitsyny byul. / Nats. tsentr intelektual. ulasnas- e
ci, Dzarj. kam. pa Navutsi i Tehnalogiyah Resp. Belarus. — 2009. —
No. 2. — pp. 67-68.

3. Composition for chipboard boards Patent for invention No.
RU 2561445 C1, IPC B27N3 / 02, C08L97/02 / Roslyakov Yu. F. et al.;
applicant Federal State Budgetary Educational Institution of High-
er Professional Education “Kuban State Technological University’,
Application No. 2014116317/13; application no. 22.04.2014; publ.
27.08.2015 // Inventions. Useful models: official byul. Federal Ser- e12101510 B I L ITIT L)t
vice for Intellectual Property, Patents and Trademarks. — Moscow: * = n——
FPIS, 2015. — No. 24.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises of the woodworking and furniture industry of the Republic of Belarus, the EAEU, the EU.

DEVELOPMENT MANAGER

Ekaterina Dubodelova, PhD (Engineering), Associate Professor, the Department of Woodworking Technology,
Department of Physical and Chemical Methods of Products Certification. Belarusian State Technological Univer-
sity.

CONTACT INFORMATION

E-mail: katedubodelova@tut.by

Tel.: (+375 29) 501 43 61
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RESOURCE-SAVING TECHNOLOGY FOR CREATING CONSTRUCTION PRODUCTS
AND STRUCTURAL ELEMENTS OF FURNITURE FROM SOFT-LEAVED WOOD
USING IMITATION FINISHING METHODS OF COMPACTION, DYEING

AND THREE-DIMENSIONAL PRINTING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

An effective economically feasible technology of imitation cut-
ting and dyeing has been developed, due to the need for resource
saving and import substitution in woodworking, based on the use
of cheaper low-value sheet wood species, instead of valuable and
hard deciduous ones, in order to develop a new range of joinery
products, construction products and structural (decorative) furni-
ture elements made of low-value wood, which has the effect of
natural wood of valuable breeds (imitating the texture of valuable
wood) while maintaining high aesthetic indicators and strength
characteristics.

Main design and technological characteristics:

—an increase in the physical and mechanical properties of parts
for carpentry and construction products and structural elements
of furniture made of low-value wood (alder, birch) on aver-age:
density by 30-35 %, which corresponds to the indicators of hard-
leaved species;

- improving consumer properties (increasing the wear resis-
tance of paint and varnish coatings by 20 %; reducing the cost of
products by 15 %; reducing the consumption of paint and varnish
materials by 15 %);

- the possibility of integrating the proposed technological pro-
cess into the existing production; high automation.

Technical, economic and operational characteristics are achieved
due to:

- saving of expensive wood materials (valuable species);

- application of new technologies of imitation finishing of pro-
ducts;

- reducing the cost of products made of low-value wood species
in comparison with the cost of products made of hardwoods, while
maintaining the latter for the production of other products;

- expansion of the raw material base of production and expan-
sion of the range of export-oriented products;

— improving the performance of low-value wood products.

TECHNICAL ADVANTAGES

The technology of forming imitation decorative coatings on the
surface of soft hardwood wood by printing will allow: to create in-
dividual decor (imitation of precious wood); to introduce new joinery and decorative furniture elements; to cre-
ate new products by making structural or design changes; to adjust the output of products in accordance with
the needs of the market and reduce the amount of waste in the production of furniture, joinery and decorative
furniture elements in accordance with the production plan.

Advantages of the technology in relation to the best domestic and foreign analogues:
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- production of products with high physical, me-
chanical and consumer properties from soft-leaved
wood;

- the possibility of integrating the technological
process into the existing production;

- eco-friendly technology and eco-friendly material;

- the effectiveness of the new technology of creat-
ing joinery and construction products and structural
elements of furniture (decorative elements) from low-
value wood is ensured by the availability and cheap-
ness of low-value wood, which makes it possible to
generate profit even if additional operations are used to improve physical, mechanical and consumer properties;

- lack of analogues in the world;
- no similar studies have been conducted in the world.

EXPECTED RESULT OF APPLICATION

The production of products on an industrial scale can be carried out using mainly standard equipment. Due
to this, production development costs and development time can be reduced, and the economic efficiency
of investments can be increased.

CURRENT STAGE OF DEVELOPMENT

Completed research work “Development of resource-saving technology for the creation of soft-leaved wood
joinery and structural elements of furniture using imitation finishing methods of compaction, dyeing and gra-
vure printing”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Woodworking and furniture enterprises (production of furniture, moldings and joinery products).

DEVELOPMENT MANAGER

Sergey Shetko, Vice-Rector for Scientific Work of the educational institution “Belarusian State Technological
University”, Associate Professor of the Department of Technology and Design of Wooden Articles, PhD, Associate
Professor.

CONTACT INFORMATION

E-mail: tidid@belstu.by

Tel.: (+37517) 363 97 41
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VIRTUAL AND AUGMENTED REALITY TECHNOLOGY FOR SPATIAL REPRESENTATION
AND ENSURING THE COMPETI-TIVENESS OF WOOD PROCESSING

ENTERPRISES’ PRODUCTS

(DEVELOPED JOINTLY WITH EDUCATIONAL INSTITUTION “FRANCISK SKORINA GOMEL STATE
UNIVERSITY”)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The use of VR (Virtual reality, VR, vir-
tual reality) and AR technologies (Aug-
mented reality, AR, augmented reality)
can significantly reduce the time costs
of design activities, as well as radically
change the approach in the presenta-
tion of the designed products. The main
direction of development of design is
the introduction of CAD with the devel-
opment of a three-dimensional model
of the finished product, which reduces
the time for design and improves the
quality of the resulting products. The
use of modern innovative technologies
of virtual and augmented reality will
strengthen the interaction between the
consumer and the producer and bring
these relations to a new qualitative
level. The introduction of developed
systems and software products will help to reduce the duration of product design, reduce the cost of material
resources for the production of prototypes, and increase the competitiveness of domestic products.

Virtual and augmented reality technologies are technologies for placing the viewer in a virtual environment or
superimposing digital information on the surrounding reality in real time. Texts, audio and video effects, filters,
2D and 3D objects can be used as digital information. The possibility of adding elements of the digital world to
the real world opens up broad prospects for the use of AR technology, for example, in home construction.

It is an effective tool for visualizing and presenting information. Currently, VR and AR technologies are widely
used in manufacturing, science, business, and art.

TECHNICAL ADVANTAGES

Virtual and augmented reality and their elements have great prospects in terms of their application in the
systems of working with consumers of products, including those of woodworking enterprises.

Advantages of the technology in relation to the best domestic and foreign analogues:

- VR and AR technologies are widely used in the gaming and entertainment industry, but currently they are
poorly developed in the industry. When solving the problems of the real sector of the economy, there is no
foundation for the integration of interactive content associated with real information objects and devices, which
stretches the decision-making processes of the end user in time;

- lack of analogues in the world;
- in the world, such studies in the field of woodworking have not been conducted.

EXPECTED RESULT OF APPLICATION

This direction of using information technologies will allow you to create electronic publications (presenta-
tions, catalogs) in the form of virtual and augmented reality and ensure the effective perception of any informa-
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tion in an interactive mode of interac-
tion. Due to this, the costs of setting up
products in production and the terms of
development can be reduced, the terms
of product design can be reduced, the
sales of products can be increased, and
the economic efficiency of investments
can be increased.

CURRENT STAGE OF DEVELOPMENT

A demo virtual stage has been pre-
pared, reflecting the possibilities of
technology.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Woodworking and furniture enterprises (production of furniture, mouldings and joinery), educational institu-
tions, trade organizations.

DEVELOPMENT MANAGER

Aleksey Chuykov, Head of the Department of Technology and Design of Wooden Articles, PhD; Educational
institution “Belarusian State Technological University”;

Oleg M. Demidenko, Vice-Rector for Scientific Work of the F. Skarina Gomel State University, D. Sc., Professor.

CONTACT INFORMATION

Educational institution “Belarusian State Technological University”
E-mail: tidid@belstu.by

Tel.: (+37517) 363 97 41

Educational Institution “F. Skaryna Gomel State University”

E-mail: demidenko@gsu.by

Tel.: (+375 23) 251 00 77
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THERMOMECHANICALLY MODIFIED WOOD

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Thermomechanical modification of soft-leaved wood is carried out under the influence of temperature and
high pressure, for a short period of time, and provides an increase in the values of physical and mechanical prop-
erties to the level of hardwood (oak, ash) and higher.

TECHNICAL ADVANTAGES

There are no analogues of mass production.

Advantages of the technology and the resulting material:

Obtaining products with high physical, mechanical and consumer properties from soft-leaved wood.

Possibility of embedding the technological process into the existing production.

The use of modified wood does not require significant changes in the technological process of veneering and
gluing.

High automation and mechanization of the process.

Environmentally friendly technology and environmentally friendly material.

Convenience of transportation over long distances, due to dimensional stability and low moisture absorption.

EXPECTED RESULT OF APPLICATION

Expansion of the raw material base for the production of joinery and construction products and furniture.
New competitive material.

CURRENT STAGE OF DEVELOPMENT
Research of development (technological) work has been completed.
A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Manufacturers of flooring, parquet, doors and furniture.

DEVELOPMENT MANAGER

Lyudmila Ignatovich, PhD (Engineering), Associate Professor, Assistant Professor of the Department of Tech-
nology and Design of Wooden Articles.

CONTACT INFORMATION
E-mail: tidid@belstu.by
Tel.: (+375 17) 327 67 41
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EDUCATIONAL INSTITUTION “BREST STATE
TECHNICAL UNIVERSITY”

FRAMELESS ARCH COVER OF LOW MATERIAL CONSUMPTION FOR BUILDINGS
AND STRUCTURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The development relates to the field of construction and is intended for use in the covering of newly designed
residential and industrial buildings, as well as for old buildings requiring reconstruction, modernization or capi-
tal repair of coverings and roofs.

The structure is a set of frameless covering blocks consisting of at least one layer of cold-formed arched pro-
files and a contour element through which the covering block is attached to the thrust elements located on the
support beams. It can be performed with two shells of arched profiles, between which the thermal insulation is
laid.

The effective width of the covered span is 9-21 m.

In order to increase the reliability of the designed structures of the type under consideration, a deformation
calculation method has been developed and, on its basis, an algorithm and an applied computer program that
allow estimating the limit states of flat frameless arched coverings from ribbed steel thin walled cold-formed
profiles, taking into account geometrical nonlinearity and all possible forms of buckling failure.

TECHNICAL ADVANTAGES
Technical advantages:

1. Static work of the arch vault under stress is more rational than traditional types of covering and allows re-
ducing production costs by up to 20 %.

2. The labor intensity of the mounting of the arch vault with enlarged mounting units, assembled on the
ground, is lower in comparison with the existing foreign counterparts with element-by-element assembly.

3. The use of cold-formed profiles with a developed cross-section height allows covering much larger spans,
all other things being equal.
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4.The production of the above-mentioned arched profiles for frameless coverings has been established in the
Republic of Belarus and the Russian Federation by a number of firms and companies using specialized mobile

profile bending equipment.

SCIENTIFICAND TECHNICAL LEVEL IN RELATIONTO THE BEST DOMESTIC AND FOREIGN COUNTERPARTS

b)

) and b) - spatial views of the arch block covering;
I = arch vault; 2 - support angle; 3 — support insert; 4 — erection column;
5 = V-shaped hanger; § — wansverse distnibution beam; 7 - tie;
§ — steel arched cold-formed profile; 9 - contour beam;

EXPECTED RESULT OF APPLICATION

The novelty of the proposed
development in relation to
known equivalents is in the fact
that the covering is mounted
with enlarged arched blocks,
each of which includes an up-
per chord of a convex shape
and a lower chord in the form of
a tie, connected by a system of
vertical ties. At the same time,
the upper chord is made in the
form of a vault of arched cold-
formed trapezium-shaped pro-
files with a cross-section height
of 120 or 180 mm, intercon-
nected by rolling a seam lock
and attached at the ends on
thread-cutting screws to con-
tour beams, consisting of a sup-
port angle, support inserts and
a system of mounting supports,
and the lower chord is made in
the form of a steel tie, and the
system of vertical ties is made
of V-shaped hangers combined
with transverse distribution
beams and installed symmetri-
cally in %4 of the span.

Signing contracts for the development of projects for covering of newly built or reconstructed buildings and

structures.

CURRENT STAGE OF DEVELOPMENT
Research of development technological work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Arched cover block: useful model. BY 11691 / V. P. Ulasevich, D. A. Zhdanau, K. Y. Pula. — Publ. 30.06.2018.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

State and private enterprises in need of construction or reconstruction of buildings and structures.

DEVELOPMENT MANAGER

Dzmitry Zhdanau, PhD of Technical Sciences, Senior Lecturer in building structures.

CONTACT INFORMATION
E-mail: zhdmitr@gmail.com
Tel.: (+37529) 201 47 19
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EFFECTIVE HIGH QUALITY FIBER REINFORCED CONCRETE FOR RENOVATION
AND INSTALLATION OF FLOOR AND ROAD SURFACES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The use of modified fiber reinforced concrete with high adhesion and viscosity is possible for all types of
renovation work including patching of bituminous concrete surfaces, for concreting containers with increased
impermeability (W20), including those operated in aggressive environments. Moreover, a promising direction is
the construction of large-span slab structures including the roadbed. The use of basalt-fiber-reinforced concrete
for the construction of road surfaces allows increasing durability up to 40-50 years due to the increased crack
resistance and impermeability.

Dispersed reinforcement of cement systems with basalt fiber forms a rigid spatial framework due to the free
and chaotic distribution of elementary fibers in the body of the composite which makes it possible to resist de-
structive stresses leading to the formation of through or surface cracks.

A promising direction is also patching of existing bituminous concrete pavements: due to the synergistic ef-
fect of the simultaneous use of an expanding cement together with basalt fiber the repair composition has an
increased adhesion to the existing base, minimization of the risk of cracks as well as an accelerated set of design
characteristics (achievement of the required properties in 3—-7 days depending on the project’s requirements).

TECHNICAL ADVANTAGES

The adhesion of transport wheels to the road surface is improved due to the addition of dispersed basalt fiber.
The presence of shrinkage compensation in concrete leads to an increase in the distance between expansion
joints from 30 to 60 m + between false joints from 12 to 18 m (up to 24 m depending on the energy activity of
the used concrete).

The use of basalt fiber (BF) together with stress cement (SC) makes it possible to achieve not only an increase
in strength characteristics of reinforced concretes (for example, basing on the experimental data obtained fiber
reinforcement in an amount of 5 % of the binder increases the tensile strength in bending by about 120 %) but
also an increase in impermeability (up to W20).

Scientific and technical level in relation to the best domestic and foreign counterparts: In traditional technolo-
gy, the coating is arranged with a single tape with perpendicular reinforcement every 5 m, then the temperature
and expansion joints are cut at the reinforcement points. Taking into account the property of concrete to narrow
and expand depending on the ambient temperatures, expansion joints are made in bituminous concrete pave-
ment. Longitudinal seams are arranged to prevent the appearance of meandering longitudinal cracks formed
during loading and settlement of the subgrade. The need in temperature-expansion joints with a sufficient
frequency and, as a consequence, the increased labor intensity of work requires further improvement of the
technology.
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This technology makes it possible to improve the characteristics of traditional cement concretes by introduc-
ing expanding modifiers for the subsequent compensation of shrinkage deformation and fibers to change the
fracture toughness and improve tensile strength.

All together makes it possible to ensure high rate of the operational reliability of concrete which, as a result,
reduces material consumption, energy and labor costs, significantly increases durability as well as the time be-
tween renovations and reduces operating costs associated with the operation of floor and road surfaces, as well
as renovation work.

EXPECTED RESULT OF APPLICATION

The use of modified reinforced concrete with high adhesion and viscosity is possible for all types of renovation
work including patching of bituminous concrete pavements, concreting containers with increased imperme-
ability including those operated in aggressive environments. Also a promising direction is the construction of
large-span slab structures including the roadbed.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies in the field of monolithic and road construction.

DEVELOPMENT MANAGER

Inessa Pavlava, PhD in Technical Sciences, Associate Professor, Associate Professor of the Department of Con-
crete and Building Materials Technology.

CONTACT INFORMATION
E-mail: pavlinna@tut.by
Tel.: (+37529) 720 39 61
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EFFICIENT HOLLOW-CORE MONOLITHICREINFORCED CONCRETE FLAT FLOOR SLABS
OF RESIDENTIAL AND PUBLICBUILDINGS WITH FIXED FORMWORK MADE
OF CEMENT-BONDED CHIPBOARDS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

In the last decade, one of the ways of increasing of the quality level of construction, its efficiency, increasing
the architectural variety and expression of buildings is to expand the use of monolithic reinforced concrete. One
of the possible effective options for flat slabs is the system developed by the authors with a composite fixed
formwork made of cement-bonded chipboards. The well-known in Europe system “VST-systems” of the Austrian
company VST BUILDING TECHNOLOGIES AG consists
of cement-bonded chipboards fixed in the design po-
sition, special connecting elements (patented steel
elements (“locks”)), special channel cap-profiles and
structural reinforcement. In such a system, after join-
ing floor slabs and walls into nodes, concrete laying
is made. The proposed system has an essential struc-
tural improvement in the form of effective void form-
ers installed in the concrete layer with a structure of
its own development, the main purpose of which is
to reduce the material consumption of the structure.
Void formers look as specially plastic hollow hermeti-
cal bodies of rotation (balls) with clamps located out-
side the sphere in orthogonal planes perpendicular
to the axis of rotation and passing through the center
of the plane. Diametrically located pairs of clamps are
made in the form of a pin and a sleeve in such a way
that the diameter of the pin makes it possible to place
it inside the sleeve near void former. It should be not-
ed that the presence of clamps makes it possible to
conveniently fix them to the structural reinforcement
of fixed formwork and prevent them from floating up
when placing concrete during the installation of the
floor slab.

TECHNICAL ADVANTAGES

Lightness and economy. Slabs with the use of void
formers due to the cost-effective use of building ma-
terials are up to 30 % lighter than massive monolithic reinforced concrete floors. The use of effective void formers
allows to reduce the thickness of the slabs, increase the size of the spans and, as a result, get more usable floor
area. The lightness of slabs with the use of void formers is an apparent advantage in the analysis of structures, as
it allows significantly reduce the stress on the structural elements of the building, including on the foundation,
or increase the payloads on the elements of buildings.

Environmental friendliness. Slabs with the use of blockouts in comparison with traditional reinforced concrete
slabs have high environmental friendliness. Thanks to the cost-effective use of materials the technology can
save up to 25 % of concrete and up to 20 % of reinforcing steel. Blockouts are made of 100 % recycled plastic.

Processibility. In contrast to the known systems of monolithic beamless slabs with various types of removable
and non-removable cast formwork, this technology makes it possible to reduce slabs’ construction time due to
the full factory readiness of the elements of the permanent cast formwork with embedded reinforcement blocks
with blockouts.

Scientific and technical level in relation to the best domestic and foreign counterparts.
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The novelty of this solution is that cement-bonded chipboard elements are included in joint work together
with concrete increasing the stiffness characteristics of the slab due to the higher strength characteristics of the
cement-bonded chipboard in bending and the proposed reinforcement block system with blockouts unlike the
systems of lightweight slabs known in world practice, does not change the scheme of the work of a slab, i.e. does
not impair the structural properties of the floor, thus, significantly reducing the consumption and weight of the
reinforcement.

EXPECTED RESULT OF APPLICATION

Unlike the well-known Russian and Ukrainian systems of monolithic beamless floors, in which polyvinchloride
pipes are used as blockouts as well as pipes made of pressed cardboard located in one direction, the use of effec-
tive blockouts allows to reduce the thickness of the floors, increase the size of spans, as a result, get more usable
floor space. The proposed system does not change the operation of a slab, i. e. does not impair the structural
properties of the floor, thus, significantly reducing the consumption of concrete and the weight of the reinforce-
ment.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

1. Blockout of a beamless slab: Pat. 8418 Republic of Belarus, M. M. Shalabyta, V. V. Tur, P. S. Poyta, T. P. Shala-
byta, N. S. Tsepaeva, V. N. Pchelin: applicant Brest State Technical University U 20120036: Appl. 16.01.2012, publ.
04.16.2012 // Official bul. / National Center of Intellectual Property. — 2012 . — p. 5.

2. Beamless monolithic floor slab: Pat. 8475 Republic of Belarus, M. M. Shalabyta, V. V. Tur, P. S. Poyta, T. V. Pche-
lina, N. S. Tsepaeva, V. N. Pchelin: applicant Brest State Technical University U 20120106: Appl. 06.02.2012, publ.
15.05.2012 // Official bul. / National Center of Intellectual Property. — 2012. —p. 5.

3. Beamless monolithic floor slab: Pat. 8475 Republic of Belarus, M. M. Shalabyta, V. V. Tur, P. S. Poyta, T. V. Pche-
lina, N. S. Tsepaeva, V. N. Pchelin: applicant Brest State Technical University U 20120107: Appl. 06.02.2012, publ.
15.05.2012 // Official bul. / National Center of Intellectual Property. — 2012 . — p. 5.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Private and state construction companies and enterprises.

DEVELOPMENT MANAGER
Mikalay Shalabyta, PhD of Technical Sciences, Senior Lecturer, Vice Recto.

CONTACT INFORMATION
E-mail: innovation@bstu.by
Tel.: (+375162) 3218 01, (+375 29) 790 09 10
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METAL STRUCTURAL CONSTRUCTION OF THE “BRSTU” SYSTEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Scope: engineering of building structures.

Purpose: the developed system “BrSTU” with nodes of hollow balls is intended for the engineering of long
span structural constructions of buildings and structures with different surface outlines and forms of coating.
The “BrSTU" system allows for engineering of structural coatings for any loads in terms of the strength of nodes,
reduction in the required manufacturing accuracy of structural elements, simplification of assembly of nodes
with a significant reduction in labor intensity.

A fundamentally new original method of testing structural nodes has been developed, which allows one to
study the stress-strain state and stress distribution on the inner and outer surfaces of a hollow ball, to determine
the level of stress concentration during multiaxial loading of a node by the forces of the rods of a structural con-
struction. For the first time ever, the analysis of the stress-strain state of a hollow ball with holes and supportive
washers under multiaxial loading by local loads has been carried out, and regularities in the distribution of
stresses and deformations have been established depending on the diameter and thickness of the hollow ball,
the size of the supportive washers, and the magnitude of local loads from the forces in the rods of the structure.

A method has been developed for calculating the stability of compressed rods of the “BrSTU” structural sys-
tem, which makes it possible to determine the bearing capacity of elements operating as part of a structural
scheme of any geometry (slabs, shells, domes).

Innovative design aspects also include savings in steel consumption compared to traditional structures, and
cost savings for long span structures compared to reinforced concrete or timber structures.

TECHNICAL ADVANTAGES
Architectural expressiveness and appeal.

The ability to cover structures with a span of more than 150 m with different outlines in the plan; with an in-
crease in the span, the efficiency of using structural coatings increases.

High bearing capacity and the capacity to withstand heavy loads (over 300 kg/m?* with spans up to 100 m).
Industrial production of elements of structure and their assembly, their full factory readiness, uniformity.
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Simplicity and quickness of assembly of the structure both directly at the design level and near buildings
under construction.

The possibility of disassembly of the structure with its subsequent reassembly at a new location.
The possibility of placing utilities corridors between the belts of structures.

The possibility of a wide unification of products not only for individual structures, but also for buildings with
different spans, loads and support schemes.

Structural coatings are suitable for creating various surface outlines and coating forms: flat coatings, shells,
domes.

Scientific and technical level in relation to the best domestic and foreign counterparts: there are no analogues
in Belarus. There are analogues found in the world, but the patented invention of “BrSTU" is an order of magni-
tude higher in terms of its technical characteristics. For the first time ever, new original methods were developed
and special tests of long span systems were conducted, which made it possible to obtain fundamentally new
knowledge of ensuring the safety and durability of very critical and complex engineering systems.

EXPECTED RESULT OF APPLICATION

The economic feasibility of using this structure in comparison with other structural systems: reducing steel
consumption by up to 20 % per 1 m” of building coverage, reducing labor costs at the construction site by up to
25 %, reducing the construction time by 1.5 times, reducing the cost by up to 10-20 %.

The system is offered for use in construction in the domestic and foreign markets.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Combined spatial structural coverage, Federal Service for Intellectual Property, Patents and Trademarks (Rus-
sia), patent No. 80471, issue date 10.02.2009.

Connection node of spatial framework made of hollow rods, National Center for Intellectual Property, patent
No. 15536, issue date 2011.11.25.

Connection node of hollow rods of a spatial framework, National Center for Intellectual Property, patent
No. 5542, issue date 2009.06.01.

Combined spatial structural coverage, National Center for Intellectual Property, patent No. 4602, issue date
2008.06.02.

Connection node of the upper chord of the spatial framework made of hollow rods, National Center for Intel-
lectual Property, patent No. 5542, issue date 2009.06.01.

Connection node of a spatial framework made of hollow rods, National Center for Intellectual Property, patent
No. 5726, issue date 2009.08.17.

Connection node of a spatial framework made of hollow rods, National Center for Intellectual Property, patent
No. 7598, issue date 2011.06.15.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Most organizations of the Republic of Belarus and foreign countries.

DEVELOPMENT MANAGER
Mikalay Shalabyta, PhD of Technical Sciences, Senior Lecturer, Vice Rector.

CONTACT INFORMATION
E-mail: innovation@bstu.by
Tel.: (+375162) 3218 01
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MOBILE ROBOTIC COMPLEX FOR AUTOMATION OF THE BRICKWORK PROCESS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The MRC consists of a mobile collaborative robot Omron
LD90, a collaborative robot manipulator Techman Robot
TM5-900 with a grip OnRobot RG6. The control system of the
author’s development of BrSTU, the software for controlling
the system based on TMFlow is designed to automate the
processes of feeding bricks, applying mortar, laying bricks
relative to a given position using a conditional three-dimen-
sional coordinate grid and technical vision.

TECHNICAL ADVANTAGES

There are no analogues. High flexibility, efficiency and ac-
curacy of the control system is achieved due to the use of
a collaborative robot on a mobile collaborative platform.

EXPECTED RESULT OF APPLICATION

Reducing labor costs of the brickwork, improving the qua-
lity of masonry.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been
completed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction companies.

DEVELOPMENT MANAGER
Valery Kasyanik, Senior Lecturer.

CONTACT INFORMATION
E-mail: innovation@bstu.by
Tel.: (+375162) 32 18 01
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LIMITED LIABILITY COMPANY “GMARTIKUN”

MULTI-FUNCTION CONTROL PANEL “HOMEID”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Building sector-residential apartment buildings.

™
Wireless intercom system with control functions for h 'D
4 J0Mme

equipment installed in yards.
ACCESS CONTROL SYSTEM FOR YOUR HOME,
TECHNICAL ADVANTAGES PRIVATE SECTOR, BUSINESS CENTERS, PARKING
Higher technical characteristics, ability to create LOTS, ETC.
non limited by size network of users, ability to control

more than 250 devices by one panel, simple software
update, easy ability to integrate with other apps.
EXPECTED RESULT OF APPLICATION
Integration of the entire housing stock of the coun-
try into a single network, to simplify the work of hous-
ing and communal services and related organiza-
HID NANO 5"

tions. Simplify the work of small and medium-sized HID GATE
businesses in the area of equipment installation. B
we-shbules peivale house
CURRENT STAGE OF DEVELOPMENT HID ULTRA 10"
The development has been put into production. e

INFORMATION ON THE LEGAL PROTECTION
Registered trademark “HomeiD".

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Builders of residential complexes, organizations engaged in the maintenance of the intercommunication
group and video surveillance.

DEVELOPMENT MANAGER
Yury Tsybulski, Director.

CONTACT INFORMATION
E-mail: y.tsybulski@gmar.by
Tel.: (+37529) 750 76 15

/2



Construction: Technologies and Equipment

OPEN JOINT STOCK COMPANY
“SVETLOGORSKKHIMVOLOKNO”

BUILDING SUPERDIFFUSION MEMBRANE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“BUDAR” — building membrane of premium class (supperdiffu-
sion three-layer). Surface density of “BUDAR" is 60-120 gsm. It is
three-layer superdiffusion membrane, that is produced in accor-
dance with the unique modern technology based on molecular
compound of layers by ultrasound method. From all well-known
technologies only this method provides excellent strength results.
Due to this technology, layers of combined materials keep their
integrity. That's why membrane made by OJSC “SvetlogorskKhim-
volokno” has long term operation.

[
BBUDAR

“BUDAR” is three-layer material (hnonwoven material + vapor per-
meable film + nonwoven material). It is applied for buildings of any
complexity class. “BUDAR” can be used as temporary roof covering
during 4 months. Flammability level F4. “BUDAR” is durable. It has
high breaking strength properties, good indexes of vapor perme-
ability and water head. The material also protects from the wind.
“BUDAR" keeps favorable micro climate in a building (“it breathes”)
because the material allows steam to pass inside construction. Be-
sides the material is ecologically-safe. It is also easy to install.

There are the following marks of “BUDAR” membrane:

- TPPTU — 60-80/1500 — surface density 60—100 gsm — super-
diffusion light-weight;

—-TPPTU — 101-120/1500 — surface density 101-120 gsm — su-
perdiffusion standard;

- TPPTU — 121-180/1500 — surface density 121-180 gsm —
three-layer superdiffusion waterproof membrane with increased
strength, thickness and flexibility indexes.

TECHNICAL ADVANTAGES

The technology for the production of multilayer superdiffusion polypropylene building membranes based on
materials such as spunbond and vapor-permeable PP films, has no analogues in the Republic of Belarus and in
the countries of the former USSR.

Materials with very similar elongation rates, both for the outer layers of spunbond and for the inner layers of
the vapor-permeable film are used for the membranes manufacturing. And this is the advantage of the technol-
ogy. This preference permits to escape latent defects during erection procedures (for example rupture of the
inner layer, from the influence of gusts of wind, during installation (moisture effect).

Basic physical and mechanical parameters of “BUDAR"” building membranes are the same as the best European
samples. Under some characteristics “BUDAR” is superior.

100 % wind protection is the undeniable advantage of “BUDAR" building membranes. They also provide pro-
tection against dusting of the insulation fibers (widely using basalt fiber insulation). And as a result, lungs of
people and animals are protected from such fibers.
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Unlike other types, “BUDAR" is directly laid on heat insulating material. That’s why if you use “BUDAR” it will
be possible to refuse the lower ventilation gap, that takes up to 30 % of the space intended for roof insulation.

EXPECTED RESULT OF APPLICATION
The main function of the membrane — hydro and windproof layer installation for insulation of all types of
wall, facade (including ventilated) and roof structures.

Itis can be used together with any heat insulating materials.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Trade mark N2 61731. Registered in the National center of Intellectual Property. Date of registration —
12.10.2017. Application date — 09.11.2016.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Building contractors, retail stores that sell building materials.

DEVELOPMENT MANAGER
Alexander Sadovnik, Head of Product Promotion Bureau of Nonwoven Sales Department.

CONTACT INFORMATION
E-mail: sadounik@sohim.by
Tel.: (+3752342) 700 77
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EDUCATIONAL INSTITUTION “YANKA KUPALA
STATE UNIVERSITY OF GRODNO”

ENERGY-EFFICIENT FOAM GLASS THERMAL INSULATION MATERIAL

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A thermal insulation material (foam glass) has been developed, which includes dolomite flour, glass waste,
dolomite flour and liquid glass. A technology for producing foam glass is proposed, which allowed to reduce
the grinding time of the raw charge by up to 30 %, as well as to replace the traditional gas-forming agent with
a local raw resource (dolomite flour) while maintaining the indicators corresponding to traditional foam glass.

TECHNICAL ADVANTAGES

The developed material has the following
properties: a density of 200 kg/m?3, a thermal con-
ductivity of 0.048 W/(m-K) at a temperature of
(298 + 5) K. These characteristics allow us to re-
fer the developed material to the category of ef-
fective insulation. The cost of the proposed foam
glass in comparison with the foam glass of the
classic composition can be reduced by 8-12 %
due to the developed technology, which reduc-
es the energy consumption of grinding the raw Samples of foam glass: a) with coal (p=167 kg / m3);
charge by 30 %, and also uses dolomite materials b) with dolomite flour (p=258 kg/m3
as a gas-forming agent.

EXPECTED RESULT OF APPLICATION

The organization of production of foam glass thermal insulation material with a density of no more than
200 kg/m?3, a thermal conductivity coefficient of no more than 0.05 W/(m-K) on the basis of the proposed tech-
nology and composition will allow to produce competitive products.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations engaged in the thermal rehabilitation of buildings and structures, as well as the construction of
new buildings and structures.

DEVELOPMENT MANAGER
Dmitry Safonchik, Associate Professor of the Department, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: d.safonchyk@mail.ru
Tel.: (+37529) 711 37 41
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COMPOSITE MATERIAL BASED ON SULFUR AND SULFUR-CONTAINING WASTE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Sulfur-based concrete solves the problem of waste disposal generated at OJSC“GrodnoAzot”, Gomel chemical
plant, OJSC“Naftan” (Novopolotsk).

Removal of waste sulfur sludge, which has a hazard class IV, costs the company a considerable amount. With
an increase in the output of finished products, the volume of formation of sulfur sludge increases accordingly.
Only at JSC“GrodnoAzot” about 300 t of sulfur sludge are generated per year.

The main uses of sulfur:

- the use of sulfur in the production of building materials;

— obtaining monolithic sulfur concrete;

- the use of sulfur in the production of road surfaces (sulfur asphalt concrete);

- the use of sulfur for impregnation, etc.

The most rational areas of application of sulfur concrete are:

- road elements (road bases and pavements, paving slabs, end piece, side stone, road slabs, etc.);

— corrosion-resistant elements of industrial and agricultural buildings (floor slabs, bricks, lining blocks, drain
trays, collector rings, containers);

- pipes (sewer, drainage, pipeline weights);

- elements of the zero cycle (foundation blocks, beams, piles);

- wall materials (bricks, blocks, tiles, insulation);

- roofing materials (tiles, thermal insulation boards, light sheds);

- decorative and finishing materials (finishing plates, artistic casting, small architectural forms);

- special-purpose structures (containers for the disposal of radioactive and chemical waste, shielding ele-
ments);

- compositions for performing repair and restoration work.

Sulfur concrete has a number of positive qualities in comparison with other similar materials. These include:
— the period of strength gain associated only with the cooling period and crystallization of sulfur;

— the possibility of recycling materials, which allows you to organize waste-free production of products;

- resistance to aggressive media, es-
pecially to the action of salt and acid
aggression;

— the ability of mixtures hardening
at sufficiently low temperatures;

- due to the high setting speed —
fast turnover of forms;

- low electrical and thermal con-
ductivity;

- waterproofness;

—increased frost resistance;

- high wear resistance.

TECHNICAL ADVANTAGES

Sulfur (sulfur-containing waste) is
not used in the construction industry
of the Republic of Belarus. Polymer
concretes are effective materials when Samples of sulfur concrete
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exposed to aggressive media; however, the high cost of polymer resins limits their widespread use. Cement
concretes for special purposes are cheaper than polymer concretes, but they are significantly inferior to them
in terms of durability. An intermediate position between these types of concrete is occupied by sulfur concrete,
which not only has increased chemical resistance and durability, but also significantly reduces the cost of the
material due to the absence of water in the composition and replacement of sulfur with secondary sulfur-con-
taining industrial resources.

EXPECTED RESULT OF APPLICATION

When mastering the production of building materials and products using a sulfur binder, the following main
technical and economic indicators can be achieved:

- reduction of the prime cost and selling price of products made of sulfur concrete by 25-30 % in comparison
with similar products made of cement concrete;

- 100 % reduction in the consumption of cement and water, since the compositions are cementless;

- increasing the tempering strength to the design one due to a significant reduction (by 5-6 times) of the
setting time;

—an increase in the turnover of forms, a decrease in the metal consumption of the tooling (forms) park;

- increasing the thermal resistance of enclosing wall structures made of light sulfur concrete;

- expansion of the raw material base for the production of building materials due to the rational use of by-
products and industrial waste (ash, slag, sulfur-containing waste, substandard sulfur);

- increasing the efficiency of capital investments by reducing the payback period;

- exclusion of the seasonality of concrete work in the field due to the properties of sulfur concrete to be re-
jected at negative temperatures down to —-40 °C and below;

- simplification of underwater concreting technology;

- increasing the corrosion resistance and durability of structures and increasing the duration of turnaround
work;

- reduction of the terms of repair work in the conditions of an operating enterprise or a busy highway;

- reduction of energy consumption by 1.5-2.0 times in the production of sulfuric binder in comparison with
cement;

— the possibility of re-forming structures, which eliminates the formation of waste and rejects.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
Patent Pending:

1.20200370 (12/18/2020) Composite mixture for producing sulfur concrete. Authors: T. V. Bulay, N. M. Sha-
lukho, M. I. Kuzmenkov.

2. 20200367 (12/18/2020) Sulfur concrete mixture modified with water glass. Authors: N. M. Shalukho,
T.V. Bulay, M. |. Kuzmenkov.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction industry enterprises, agricultural enterprises, dairies, chemical industry enterprises.

DEVELOPMENT MANAGER
Tatiana Bulay, Senior Lecturer of the Department of Construction Production.

CONTACT INFORMATION
E-mail: TRoman@grsu.by
Tel.: (+375 29) 203 74 02
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THE STATE SCIENTIFIC INSTITUTION
THE“INSTITUTE OF APPLIED PHYSICS OF THE
NATIONAL ACADEMY OF SCIENCES OF BELARUS”

A PORTABLE RADAR FOR VISUALIZATION OF THE INTERNAL STRUCTURE
OF BUILDING CONSTRUCTIONS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The radar is designed to visualize the internal struc-
ture of building structures, detect various defects
(cracks, air cavities), inhomogeneities (contrast for-
eign dielectric and metal inclusions, fittings, safes,
caches), determine the depth of their occurrence and
approximate geometric dimensions, as well as assess
the thickness of the walls when one-way access. The
radar can recognize some hidden objects by material
properties.

The most important parts of the radar design are
the microwave unit and the transmitting-receiveing
antennas system. A generator of the R2P-71 type
based on yttrium iron garnet with a frequency range
of 1.0-4.3 GHz and an output power of up to 30 mW
was used as a VCO. The radar operation control, the
recorded data processing and their output to the |
display is carried out by the STM32L476RG micro- 5-25']
controller. As a display device, a VM810C color touch
screen with a diagonal size of 5 inches is used, which 200
allows simultaneously displaying a larger amount of 150
information, for example, the presence of subsurface 100

objects and their properties. The information about g5 “Start
the distance covered by the radar is provided by the 0 g T ! '
optical encoder HEDS 5500, providing data collection 0.10.20 30 40 50 60 70 80 90 100 '—_er
over equal distances, usually equal to 1-3 cm. . Bl s J oo

The prototype device also contains a built-in lithi-
um-ion battery and power supplies for all electronic
components, making it a completely self-contained
device. The weight and dimensions of the radar allow
one operator to manipulate it.

The main characteristics of the radar:

- operating frequency range is 1-6 GHz;

- maximum depth of heterogeneity detection in
concreteis 0.5 m;

- lateral resolution is not worse than 25 mm;

- wall thickness determination error is not worse &= “* " )
than+15m.
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- scanning speed is not less than 0.1 m/s;

- productivity is 20 m?/h;

- radar weight is no more than 2 kg;

- dimensions 250x160x200 mm;

- powered by 3 Li-lon 18,650 batteries;

— duration of continuous operation from a charged set of accumulators is not less than 4 hours.

TECHNICAL ADVANTAGES

The main advantages are autonomy in terms of displaying the results after primary processing and the ability
to extract data for subsequent more detailed processing.

EXPECTED RESULT OF APPLICATION

Diagnostics of building structures (control of walls of residential, office, industrial and other premises, as well
as the upper layer of the floor and overlaps for detecting voids, pipes, wiring, inclusions, hidden safes, etc.), con-
trol of the upper layer of pavement.

CURRENT STAGE OF DEVELOPMENT
An experimental sample is made.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Ministry of Architecture and Construction, Ministry of Emergencies, Ministry of Housing
and Communal Services.

DEVELOPMENT MANAGER
Vitaly Badeev, Senior Researcher.

CONTACT INFORMATION
E-mail: badeev@iaph.bas-net.by
Tel.: (+37517) 318 24 33
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INTER-STATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION “BELARUSIAN-RUSSIAN
UNIVERSITY”

COMPOSITE MATERIALS AND DRY POWDER FINISHES FROM INDUSTRIAL WASTE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Dry finishes consist of grain fillers of one or more fractions and pigments (if necessary).
The composite material is a ready-made mixture consisting of mineral fillers, a pigment and a polymer binder.

The coating of the mineral mixture is opaque; due to different thicknesses (from 1 to 3 mm) can hide minor
imperfections in the base.

The coating performs protective and decorative functions on brick, concrete, stone, wood, plasterboard and
other types of walls.

TECHNICAL ADVANTAGES

Finishes from industrial waste (FIW) have similar parameter values as those of domestic and foreign analogues,
whereas the cost decreases by a factor of two or more. Comparative characteristics are given in the table.

Parameter FIW Bayramix SenergiBel BOLARS
Ad‘he5|on to base (concrete, 1.0-1.2 not less than 0.5 not less than 0.5 not less than 0.5
brick, plaster), MPa
Water absorption

. . 0.6-1.0 0.5 no more than 0.5 0.5

at capillary suction, kg/m?
Consumption kg/m? 29-35 3.0-35 3.1-35 2.8-34
Polymerization time, h 12-24 24-28 24 24
Cost, $/25 kg 12-20 51 435 51.2

EXPECTED RESULT OF APPLICATION
Wall and ceiling flattening, seamless surfaces, acoustic coatings.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) activities have been conducted.
The innovative product has been put into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations, individuals.

DEVELOPMENT MANAGER
Raisa Semeniuk, Senior Lecturer.

CONTACT INFORMATION
E-mail: iana.kolosova@mail.ru
Tel.: (+375 29) 740 04 75




Construction: Technologies and Equipment

COMPOSITE BEARING ELEMENT OF BUILDING STRUCTURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

CBEBS is a composite structure that combines one
or two types of concrete, bar reinforcement and rolled
steel sheets. The main structural element is a welded
steel part that includes a metal shell with welded re-
inforcement elements. CBEBS can be used to manu-
facture durable, watertight concrete slabs and shells
with desired properties on outer and inner surfaces
of the structure:

- underground, underwater and isothermal tanks;
collectors, towers, cooling towers, chimneys;

- shell piles, caissons; wall panels, floors of indus-
trial, residential and community buildings.

TECHNICAL ADVANTAGES

1. CBEBS can be used to manufacture eco-friendly, du-
rable, watertight concrete slabs and shells with desired
properties and temperature control of the structure.

2. High-quality adhesion of metal sheets to mono-
lithic aggregate is provided.

3. CBEBS structural materials to the maximum extent
mutually compensate for their critical weaknesses.

4. Spatial forms from CBEBS can be created by using
the modular design concept.

CBEBS-based structures have high load-bearing
capacity and provide a high level of environmental
protection.

5. The economic effect of the use of CBEBS in the
overpass is $ 10,000-15,000 for one lane with a length
of 100 m.

6. The use of CBEBS in the bearing structures of the bridge deck of the road overpass resulted in:

- an increase in the service life by a factor of 1.5;
- reduced labor intensity and lower construction costs;
- improve safety of construction operations performed above the railway;

— carry out construction operations under different weather conditions, including winter (reducing construc-
tion time);

- reduce the construction height of superstructures compared to conventional reinforced concrete structures.

EXPECTED RESULT OF APPLICATION
1. Bridge construction: construction of bridge superstructures.
2. Tank construction: construction of waste storage tanks, process vessels.

3. Reconstruction: replacing interfloor and floor slabs; new construction: construction of reinforced concrete
frame beams and intermediate slabs.

4. Construction of facilities with strict requirements for load-bearing capacity, ecological safety, watertight-
ness: construction of nuclear power plants, hydroelectric power plants, etc.
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CURRENT STAGE OF DEVELOPMENT
Research or development (technological) activities have been conducted.
The innovative product has been put into production.

INFORMATION ON THE LEGAL PROTECTION

1. Patent for invention No. 2181406 of the Russian Federation / Fridkin V. M., Nosarev A.V., Kuzmenko |. M.,
Pavliuk S. K., Semenov A.V., Popkovsky V. A,, Filatenkov A. A.—— Published 20.04.2002, Bulletin No. 11, priority
date 29.07.1997.

2. Patent for invention No. 4082 of the Republic of Belarus / Fridkin V. M., Nosarev A.V., Kuzmenko I. M., Pavliuk
S. K., Semenov A.V.,, Popkovsky V. A, Filatenkov A. A. — Registered in the State Register of Patents on 29.07.1997.
Issued on 29.06.2001.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations and enterprises in the Republic of Belarus and abroad involved in the design, production and
repair of the structures listed in 6.

DEVELOPMENT MANAGER
Igor Kuzmenko, Ph.D (Tech.), Associate Professor.

CONTACT INFORMATION
E-mail: kuzmenko_im43@mail.ru
Tel.: (+37529) 36590 16
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THE BRANCH OF INSTITUTE BELNIIS —
SCIENTIFIC AND TECHICAL CENTRE IN BREST

CESBEL.SANDWICHES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

“CESBEL.Sandwiches” — is the web service for computation of sandwich panels by various producers in ac-
cordance with different analytical models.

Sandwich panels design according to the technical norms (TKM) is quite complicated even if applied for the
elementary cases and requires the understanding of their performance. The express-audit of current structural
engineers has revealed that they do not make the computation of structures of this kind at all. Undoubtedly this
leads to either the large number of sandwich panel enclosures failures or unreasonably high strength margins.

The web service enables the computation of sandwich panel structures according to various analytical models
by persons who do not have special experience.

TECHNICAL ADVANTAGES

The computation of sandwich panels structures using “CESBEL.Sandwiches” service has the following alterna-
tives:

1. Designing according to the technical norms (TKM) without automatic performance. It is possible, especially
in uncomplicated cases, though demands the certain qualification level form the structural engineer which can-
not be always provided.

2. Computation supported by the general (not specially aimed) finite element analysis software. It is involving
process as demands the sandwich panels performance understanding from the designer and takes the certain
time to input the finite element scheme.

EXPECTED RESULT OF APPLICATION

Reliability improvement and cost reduction of sandwich panels structures caused by their more precised com-
putation.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
The Trademark Certificate for “CESBEL.Sandwiches”.
The execution of software application state registration.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Structural engineers, design units and survey teams.

DEVELOPMENT MANAGER
Alexandra Levchuk, Dr. The Senior Scientist, PhD.

CONTACT INFORMATION
E-mail: levchuk@ntcbrest.by
Tel.: (+37529) 614 15 56
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BRANCH OF BNTU “SCIENTIFIC RESEARCH
POLYTECHNIC INSTITUTE"

COMPOSITE PLAIN BEARINGS, FOR USE IN HEAVY-DUTY FRICTION UNITS SUCH
AS BALL BEARINGS OF CRUSHERS SUCH AS KSD AND KMD OR SEGMENT BEARINGS
OF DRUM MILLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

NIIL PTF, BNTU, developed metal composite materials with a macroheterogenic structure based on a matrix
of copper alloys, reinforced with iron-carbon granules. This type of material is used for heavy-duty friction pairs
used in various industries. One of the main advantages of this material is the ability to work for a long time
in conditions of dust, high humidity and temperatures. Due to its high operational properties, the Ministry of
Energy, represented by JSC “BelEnergoRemNaladka’, has become one of our main customers for critical parts of
various types of turbine units.

The properties of the material can vary based on the customer’s requirements by selecting the optimal ma-
trix composition. In addition, the use of cast iron granules as a reinforcing phase allows for subsequent heat
treatment to obtain a wide range of their microstructures. The different microstructure of the reinforcing phase
provided a wide range of physical and mechanical properties and wear resistance. The analysis of the conducted
tests showed that at a specific pressure of 2.9 MPa, the formation of a cut and setting between the sample ma-
terial and the counterbody was not observed in the entire studied range of pV values (up to 78 MPa-m/s). At a
specific pressure of 7.6 MPa, when the value of pV = 50 MPa-m/s was reached, the formation of scratches on the
friction surface and the deposition of samples were observed. With an increase in the specific pressure to 10.7
MPa, the friction surfaces were set and incised at pV values above 43 MPa-m/s.

Operating temperature-up is to 450 °C.

Ability to work in conditions of dust and high humidity.
Total wear of the friction pair is no more than 0.1 mm.
The coefficient of friction with the lubricant is 0.04-0.06.

TECHNICAL ADVANTAGES

The advantage of the offered materials is the possibility of manufacturing products of almost any geo-
metric shape and size, including bimetallic ones. For example, guides for various purposes, worm wheels,
bushings, sliding bearings, etc. can be manufactured. It should be noted that this type of materials can be used
in a number of aggressive environments, such as high dust, high temperatures or humidity, etc., where the use
of similar materials is not possible. The operating temperature of products made of the developed materials is
up to 450 °C.
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EXPECTED RESULT OF APPLICATION
Increasing the time between repair intervals, reducing the cost of serviced friction units.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Patent of the Republic of Belarus, No. 23257 “Method of manufacturing a composite material with a macro-
heterogenic structure”/ Kalinichenko U. A., Kalinichenko M. L. 30.06.20 // Official bulletin// National Intellectual
Property Center. — 2020. — No. 6.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises that use and repair equipment that has high-pressure sliding bearings in its design.

DEVELOPMENT MANAGER

Uladzislau Kalinichenko, Head of the Research and Innovation Laboratory of “Industrial Thermophysics’, PhD,
Associate Professor.

CONTACT INFORMATION
E-mail: kvlad@bntu.by
Tel.: (+375 29) 760 39 45
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PRODUCTION OF GLUED PRODUCTS AND STRUCTURES IN A COMBINATION
OF METAL — METAL, METAL — PLASTIC, PLASTIC — PLASTICTO REPLACE
WELDING, RIVETING, ETC.

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Development of composite materials for specific operating conditions, performance of design work. Analysis
of the possibility of fastened units, their repair and development of proposals for their fastening. Development
of technological maps. Creation of technological products instead of welding, riveting, etc.

The technology allows you to connect parts made of hard-to-bond materials, such as stainless steel, titanium
and their compositions, as well as other heterogeneous materials, including porous materials. The glued joints
can withstand loads of about 25 MPa. The technology is convenient for repairing any equipment, as well as cre-
ating technological products instead of sintering, welding, riveting, etc. in the field of mechanical engineering.
Also, the technology of manufacturing models for casting into the ground based on polymers and other materi-
als using adhesives for the manufacture of individual model kits for precision casting in metallurgy.

TECHNICAL ADVANTAGES

Providing high reliability at low cost and high maintainability.

Attractive design, aesthetic appearance, invisible gluing line.

Design flexibility (connection of different materials, connection of micro-parts).
Sealing, pore filling.

Does not require finishing operations, optimizes the technological process.
Vibration and noise absorption.

Thermal insulation and electrical insulation.

Vibration endurance of the joint (uniform load distribution over the entire sur-
face).

Protects the surface from electrochemical corrosion.
Compensates for thermal expansion of materials.

EXPECTED RESULT OF APPLICATION

The technology can be used in the development of recommendations for the use of various types of adhe-
sives, polymers and their compounds, as well as their combinations with metals to create glued products for
any purpose.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
Eurasian Patent No. 036595, date 27.11.2020.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Representatives of construction and machine-building complexes.

DEVELOPMENT MANAGER

Maria Kalinichenko, Researcher in the Research and Innovation Laboratory
of “Cast technologies’, MSc.

CONTACT INFORMATION

E-mail: m.kalinichenko@bntu.by

Tel.: (+375 29) 276 31 56
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TECHNOLOGIES FOR WASTE WOOD AND SHEET METAL USING
IN LOW-RISE CONSTRUCTION OF RESIDENTIAL BUILDINGS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology is designated for the construction
of low-rise residential buildings which consist of a
metal load-carrying framework and wooden filler ma-
terials (short length logs, wood chips, etc.) of walls.
At the same time, non-standard waste of logs (wood
chips) and sheet metal is used for standard structures.

TECHNICAL ADVANTAGES

The possibility of foundationless installation on mo-
bile blocks, the possibility of assembling and disman-
tling houses in order to relocate it, low cost, environ-
mental friendliness.

EXPECTED RESULT OF APPLICATION

Construction of on-site residential premises (dormi-
tories), individual residential buildings.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has
been completed.

INFORMATION ON THE LEGAL PROTECTION

The application for the patent has been filed.

POTENTIAL CONSUMERS AND INTERESTED
PARTIES

Construction companies and organizations.

DEVELOPMENT MANAGER

Sergey Karpovich, Department of Scientific-Techni-
cal Information and Marketing, Head of the Innova-
tion Transfer Sector.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Tel.: (+37517) 29395 16

Variants of layouts of residential buildings
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INSULATOR MADE OF POLYSTYRENE AND FIBROFOAM CONCRETE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Insulator made of polystyrene and fibrofoam concrete is
designated for thermal insulation of enclosing structures
in the construction of energy-efficient buildings and struc-
tures. It has a low average density (grades D100-D300), low
thermal conductivity of the material (thermal conductivity
coefficient 0.052 W/mK).

TECHNICAL ADVANTAGES

Reduced average density compared to other varieties of
cellular concrete (grade D100-D300), reduced thermal con-
ductivity of the material (coefficient of thermal conductivity
0.052 W/mK). The cost is 30 % lower compared to the other
cellular concrete.

The advantage of the production technology is the pos-
sibility of secondary use of styrofoam waste (packaging,
waste from the production of styrofoam boards, recyclable
construction waste, etc.). It's possible to use insulator made
of polystyrene and fibrofoam concrete by monolithic and
prefabricated construction.

EXPECTED RESULT OF APPLICATION

Provision of services for the mix proportions of insulator
made of polystyrene and fibrofoam concrete compositions
for specific objects under construction and construction
conditions. Development of technology for the production
of insulation in the factory and technology for the monolith-
ic construction of enclosing structures made of polystyrene- Insulator made of polystyrene and fibrofoam concrete
fibrfoam concrete.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

The patent BY N2 14763 of 01.07.2009 “Raw material mixture for the manufacture of light polystyrene foam
products”/ Galuzo O. G., Mordich M. M., Mordich M. I., Romanov D. V.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies and organizations are promising markets.

DEVELOPMENT MANAGER
Eduard Batianovski, Prof. Research and Testing Laboratory of Concrete and Building Materials, Dr.-Ing.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Tel.: (+37517) 29395 16
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MOBILE PRODUCTION BUILDINGS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

High-speed technology of assembling/dismantling
of buildings is designated for the arrangement of cov-
ered production workshops and warehouses for vari-
ous purposes with a span of up to 28 m, a height of up
to 14 m and an area of up to 1000 m2,

TECHNICAL ADVANTAGES

It's possible to use foundationless installation on
mobile blocks, placement of lifting mechanisms in
buildings, low cost compared to analogues. e

EXPECTED RESULT OF APPLICATION
Construction of mobile industrial buildings and structures.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
The application for the patent has been filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies and organizations.

DEVELOPMENT MANAGER

Sergey Karpovich, Head of the Innovation Transfer Sector Department of Scientific-Technical Information and
Marketing.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Tel.: (+37517) 29395 16
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MOBILE CONCRETE BATCH COMPLEX OF BLOCK-MODULAR LAYOUT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Mobile concrete batch complex of block-modular
layout is designated for the preparation of concrete,
mortar and foam concrete. The capacity of the com-
plex is 10-200 m/h.

TECHNICAL ADVANTAGES

The developed layout scheme of the complex al-
lows you to reduce the metal consumption of the
structure and reduce the size of the entire installa-
tion. The system of two-stage dosing of components
allows you to prepare higher-quality concrete mixes,
prevent overspending of materials and increase pro-
ductivity.

EXPECTED RESULT OF APPLICATION

The developed complex is comparable in techni-
cal characteristics to the best foreign analogues, at a
much lower cost (up to 60 %) and a lower total power
consumption (up to 20 %).

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

POTENTIAL CONSUMERS AND INTERESTED
PARTIES

Construction companies and organizations.

DEVELOPMENT MANAGER

Sergey Leonovich, Prof. Research Laboratory “In-
dustrial and Civil Engineering’, Dr.-Ing.

CONTACT INFORMATION

E-mail: ontim@bntu.by

Tel.: (+37517) 29395 16
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METAL CASTING FIBER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology for producing metal casting fiber is based
on the method of electric melting of alloys with subsequent
dispersion of the melt on a special installation. It is an electro-
mechanical complex of devices and units that allows you to
produce the final products directly from the initial charge in
one stage.

TECHNICAL ADVANTAGES

The uniform granulometric composition of the fiber is pro-
vided by auto-calibration during its manufacture. The work-
ability of the fiber when mixed with the composite matrix is
ensured without the use of special laying equipment.

EXPECTED RESULT OF APPLICATION

The use of secondary metal materials in the production of
such fibers significantly reduces the cost of its production.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies and organizations.

DEVELOPMENT MANAGER

Viktor Scheinert, Prof. Research and Innovation Laboratory
“Foundry Technologies’, Candidate of Technical Sciences.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Tel.: (+37517) 29395 16
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