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MonucrnposberoH

- npeAactaBuTeNb Kracca nerkux 6eToHOB - npeactaBnser cobon Tensou30MSLMOHHbIN
MaTtepuan, B COCTaB KOTOPOro BXOAWT MOPTAAHALEMEHT, TEMNOU30NALUMOHHbLIA 3ano/IHUTENb -
"nonucTtnponbHble Wapukn", a Takxke moandpuumpyowme gobaskn (yCKOpuTenu cCxeaTblBaHUS,
nnactudumkaTopbl 1 T. A4.). MNMonuctmponbeToH wnpeaneH npu TENAOM30ASUMM KPOBAM, Mona,
MEX3TaXHbIX MepeKkpbITUM U Tenaousonsauum npodHactuna (3anueka nonucrtuposnbeToHa no
MeTannonpoduno). B CTpouTenbHOM NpakTUKe 3anajHblX [OCyfapcTB  Tenjon3onauuns
nonncTtuponbetoHoM, obpena NONYNSPHOCTb YXe AO0CTaTOYHO AaBHO, 6onee 40 ner Hasag
NnoONMMCTUPON6EeTOH  MNpPOYHO  3aBOeBan  BeAyuwlee MecTo Ccpeau  Tenaou3oNsAUMOHHbIX
KOHCTPYKUMOHHbIX MaTepuanoB. lMonuctnponbetoH B Poccum ctan nNossBASATLCS TONbKO neT 15
Ha3ag. lMpuuunHoi ToMy 6bina npobnema obecneueHus, saHeprocbepexeHuss U paLnOHANbHOro
MCMONb30BaHUA 3HeproHocuTenem - HedTu, rasa. B Hawenm cTpaHe WCTOPUYECKWU CAOXUIICA
CTepeoTMn O HeobbATHbIX 3anacax HedTM W rasza B Heapax PoAuHbLI, 4TO NpuMBENO K
6eCKOHTPOSIbBHOMY M PacTOYMUTESIbHOMY pPacxXoAO0BaHMIO dHeproHocuTenen. NMpobnema saKOHOMUM
rasa, HedTK 1 ApYyrMX SHEProHOCUTENIeNn MeHee BCero y4mTbiBasiaCb NMpu CTPOUTENbCTBE, M Kak
cnenctBMe -  HU3KOE BHUMaHWe K Tennousonaumu. B nocnegHee BpemMa B CBeTe
SHEpreTMYecKoro Kpusuca, KOTOpbIA KakK HWKOrga OCTpO 3acTaBu/il  3agyMatbCa O
dHeprocbepexeHun, Tenaonsonauns noaMCTUpoNbeToHOM BbilWa Ha MepBoe MecTo, Kak
ONTMManbHbIN, SKOHOMUYHbIN, 6e3anbTepHaTUBHbLIA BMA YTeNnnuTens. YTenneHne Kposnu, nona,
MEX3TaXHbIX NePeKpbITUA MOAUCTUPOSIOETOHOM - Ha CErOAHAWHUA AeHb CaMOe 3KOHOMUYHOE U
apdekTMBHOE pelieHne B ob61acTm aHeprocbeperaroLlero CTpomTenbLCTBa.

"MONNCTMPONbHBIE Wapukn"+ apeBecHas cMona + BoAa + LEMEHT = noanCTupon6eToH

BeToH 3alMLaeT MoOMNCTUPOSIbHbIE T[PaHy/lbl OT OrHA W  aTMOCHEpHbIX BO3AENCTBUN,
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MTOJICTHPOIOSTOHHEII PacTBOP Cpe3 roTOBOToO noﬂucmupoﬂéemona




OCHOBHble PU3NKO-TEXHUYECKNE XapaKTEPUCTUKM NMONUCTUPONGEeToOHa:

Mapka nonnctuponbetoHa K CpegaHss Mepepnen

(umcbpoBon nHaekc - macca niace ro MPOYHOCTb HA | MPOYHOCTM Ha

KybomeTpa B kunorpammax, MPOYHOCTM cxatve R, | pactsxeHue npu
Kr/m°) Ha okatme MMa uarmGe, MMa
D150 M 2,5 - 0,10
D200 M35 - 0,15
D250 B 0,35 - 0,25
D300 B 0,5 0,73 0,35
D350 B 0,75 1,09 0,50
D400 B 1,0 1,45 0,60
D450 B1,5 2,16 0,65
D500 B 2,0 2,90 0,70
D550 B 2,5 3,60 0,73
D600 B2,5 3,60 0,75

TennonpoBogHocTu,BT/m °C

B CYXOM
COCTOSIHUM

0,055
0,065
0,075
0,085
0,095
0,105
0,115
0,125
0,135

KoadhpmumeHt

Mapka no

. | MOpO30-
aKcnnyaTaumonHon | o = o

BMaXXHOCTU
A 5}
0,057 0,060 F25

0,070 0,075 F25-F35

0,085 0,090 F35-F50

0,095 0,105 F35-F50

0,110 0,120 F50-F75

0,120 0,130 F50-F75
0,130 0,140 F75-F100
0,140 0,155 F75-F100
0,155 0,175 F100-F150
0,165 0,185 F150-F200

0,145

CpaBHuTtenbHasa Tabnuua GU3nNKo-TeEXHUYECKNX U
TENOU30NSALMOHHBIX XapaKTeEPUCTUK
pacrnpoCTpaHEHHbIX MaTeEPMAsIOB U MOJIMCTUPOJI6GETOHA .

[Nokasatenu

CUNUKATHBIA | FMUHAHBIN

Kupnuy ctpoutensHbIv

CTEHOBOW UNVY MOHOMUTHBIN MaTepwuan

[MeHobeToH/neHo6nokK | ra3obeToH/razaobnok [ONCTUPOIBETOH

Knpnmy Knpnu4 Sefpiele e el (HeaBTOKMaBHbIN) (aBTOKNABHbBIN)
[notHocTb, kr/M3 | 1700-1950 1157%%' 900-1200 300-1200 300-1200 150 - 600
1200-
Macca 1m3, kr 1450-2000 1800 500-900 90-900 90-900 150 - 600
Te"”OFI'BpT‘/’;?@”OCT"’ 0,85-1,15 0,6-0,95 0,75-0,95 0,07-0,38 0,07-0,38 0,055 - 0,145
Mopo3ocTorikocTb, o5 o5 25 35 25200
LMKn
Bo,c(l;nornou.leHme, 16 12 18 20 4-8
b MO Macce
MPERETAESTEET] | o 2,5-25 3,5-7,5 0,15-25,0 0,10-12,5 0,73 - 3,6
npv cxatun, MlMa
Bbicokoe KayectBO Hawero nonucruponberoHa 06yCcnoBAeHO  YHUKANbHOM
peuenTtypor, pa3paboTaHHOM HawuMmum cneuymanuctamm. OHa no3sonsieT A[obutbes

paBHOMEPHOMY PaCMosIOXKEHUIO FPpaHyn MOANCTUPOSia B pacTBOpe, MO MaKCMMyMy 3anosiHss

06beM H6eToHa.

puc. 1(a) nonucmuponbemon psaHON YKIAIKA

PucyHok 1(a) WNAOCTpPUpPYET MOSOXEHWE rpaHyn nonuctupona "psaHon" yknaaku. B
OaHHOM cnydyae 06beM NyCcTOT Mexay rpaHynamu coctaBuT 47.6 %, Ha pucyHke 1(6)
nokasaHa 6onee nnotHas, "waxmaTHas" yknagka rpaHyn nonuctu-pona. lNpu Takon cxeme

yKnagkn obbvem nycTtoT mexay rpaHynamm coctasut 30 %.

puc. 1(0) maxmarHas yKJajika TpaHysl HOJIUCIUPOIOEmMOHA

Ons Hambonee 4yacTto BCTpevalolencs B NPOU3BOACTBE MOAUCTMPONGETOHA YKNIaAKu
chepuyecknx Ten aHanormMyHoro pasmepa 06beM NycToT Mexay cdhepamMu COCTaBNAET B
cpeaHeM 42 %. Ncnonb3ys BCNEHEHHble rpaHysibl NOAUCTMPOaAa OAHOro pasMmepa, Aaxe 6e3
yyeTa TOJIWMHbI CNOS LEMEHTHOrO Kiesi, CKpenssiowero rpaHyabl mexay coboi, ocraetcs ot
39 po 45% cBobogHoro obbema. DTOT cBO6OAHLIN 06BLEM Mexay rpaHynamm HensbexxHo




3anoJIHAETCA LeMEHTOM M NEeCKOM. YunTbiBass 06beMHbI BEC LEMEHTHOINO KaMHS, CTaHOBUTCS
SICHO, 4TO TJIOTHOCTb MaTepwuana, cocrosawero Ha 61-55 % wn3 BCMEeHEeHHbIX rpaHyn
nonuctupona (ob6beMHblit Bec 10-30 kr/M?) n 39-45 % necka M UeMeHTa (06bEMHbIA Bec
1800- 2100 kr/M®) cocTaBuT HuMkak He MeHbwe 800 kr/m’! Takmm o6pa3oM, npocToe
"BCbiN@aHMe NeHOoNJIacToBbIX LWapuKoB" ewe He aenaetr M3 MNeckoueMeHTHOro KOMMo3uTa
HaCTOSAWMN NONNCTUPONBETOH, C ero "KOPOHHbIMU" Ten10PU3NYEeCKUMN CBONCTBAMM.

Ons  yMeHblleHMs MAOTHOCTM nonuctmposnbeTtoHa MOXHO WCMNOMb30BaTb MeTOA
«KancynnmpoBaHusa» 3anonHutens. KpynHonopucTbie 6eTOHbl, KOTOpble He MMEKT B CBOEM
CcoCTaBe Mesikoro 3anonHutens (necka) - SpKUMR nNpuMep BO3MOXHOCTU MNOJSIyYeHus
yTennmtens rMoBbIWEHHOro Tena0CONpPOTUB/IEHMS HA OCHOBE KOMMOHEHTOB, MWMelLWwmX
OTHOCUTE/IbHO BbICOKYIO TEenaonpoBOAHOCTb. ECTeCcTBEHHO, nNpW  OTCYTCTBUM MENKOro
3anoJsIHUTENSA NYCTOTbl MeXAy KPYMHbIM 3arnosiHUTeNIeM OCTalTCs He3anoJIHEHHbIMU. NMEeHHO
BO34YLUHbIE NYCTOTbl MO3BOASIOT YBENMYNTb TEMNSION30NALNIO KPYyNHONOPUCTOro 6eToHa.

NMonncTtnpon6beToH, nosyyaembin MeTOoAOM «KancynmpoBaHusa» BCMEHEHHbIX
NOSIMCTUPOJIbHBIX FPaHyJ/l XapaKTepulyeTcs KPYNHONOPUCTON CTPYKTYpon (puc. 2) :
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+ ©BO03MOXHOCTb MOyYCHHUS TIOTHCTHPOIOETOHA IOTHOCTBE0 <200Kr/M°

0B03MOXKHOCTh UCTIONB30BAHUS OJTHOPA3MEPHBIX I'PaHYI
O Hu3zkas npoyHOCTh MOJUCTUPOIOETOHA HA CHKATHE U PACTSLKEHUE IIPU U3rube
oPaccroeHne cmecn pH TpaHCIOPTHPOBKE, YKIIAKe, HAIIOPHOH noaade

LleMeHT paBHOMEpHbIM C/I0EM pacrnpenensieTcsd no NoBepXHOCTU rpaHyn BCMEHEHHOro
NONMCTUPONA, KOTOpble 3aTeM COeAMHATCA Apyr C ApyroMm. [lyCToTbl Mexay rpaHynamu
OCTaloTCSA He 3anoSIHEHHbIMW, YTO MO3BONASET Moay4YaTb MONUCTUPONOGETOH NNOTHOCTb MeHee
200 kr/mM>. OaHaKo rpaHysbl BCMEHEHHOro MOANCTUpONa chepuyeckoin GopMbl B Nogo6HOM
NOCTPOEHUN COMPUKACAKTCSA TOSIbKO B LWIECTU TOYKAX, UYTO CYLLECTBEHHO CHWMXXaeT NMPOYHOCTb
Takoro 6etoHa. K ToMy e ans nonyvyeHms NonnuctmponbetoHa KpynHOMOPUCTOM CTPYKTYPpbI
Heo6X0AMMO MOKPbITb KaXAykt rpaHysly TOHKUM C/I0EM LEMEHTHOro Kiesd, 4YTo, Y4uTbiBas
chepuyeckyto GopMy U rnagKyr NOBEpPXHOCTb MOSIMCTUPOSIBHOrO 3anosIHUTENS, AOCTaTOYHO
CNOXHO, a 6e3 Ncnosb30BaHUA crneumanbHOro CMecuTesibHoro o6opyaoBaHUsa U XMMUYECKUX
[06aBOK NpaKTUYECKN HEBO3MOXHO.

Ewe oaHMH cnoco6 - nopu3auma UeMeHTHoro Tecta. B 3ToM cnydae rpaHynbl
BCNEHEHHOro nonuctupona 6yayT wurpatb pofb KPYMNHOro 3anonHuTtens (rpasusa), a
obpa3oBaHHble BO34YyLUHblE MOpPbl 3aMeHAT cobor Menkui 3anonHuTens (necok). Mpu 3ToM
NMOPW30BaHHbIN pacTBOP 3anoAHUT cCO60M NPOCTPAHCTBO MeXAy rpaHyamu.

MonyyeHHbIn MaTepuan 6yaeT npaBuIbHO Ha3biBaTb YXe He NOJAUCTUPON6eToHOM, a
NMEHORNonnctnpon6eToHoM, Tenaou3oNsauusa KOTOPOro Bbile, TaKk KakKk nopbl B 3TOM
MaTepuane obpasoBaHbl WM neHoobpasywwumn pobaBkamMu, WM rpaHynaMm BCNEHEHHOro
nonuctnpona (puc. 3) :
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+ ©BO3MOXXHOCTB MOMyYCHHS TIEHO TUIHCTHPOIOETOHA ITOTHOCTBI0 <300Kr/M
= B03MOXHOCTE HCITOJIb30BaHUS OOHOPAa3MEPHLIX I'PAHYJI
0B0O3MOXHOCT, H3MEHEHHS INIOTHOCTH HCHOHOJ'II/ICTI/IPOJ'I66TOH3 B IIHWPOKOM
JAHuara3oHe
— 0 CII0XHOCTB MPOU3BOICTBA ITEHOIIOIMCTHPOIOETOHA
oIloTepr my3bIpbKOB BO3yXa MPU TPAHCIIOPTUPOBKE, YKIAJIKE U HAIIOPHOM mojaye
Dpr,I[HOCTI/I TMOJIYYCHU HCHOHOJ’II/ICTI/IPOJ’I6CTOH& CTAaOMIBHBIX XapaKTEPUCTUK

OpgHako y TEHOnonuctuponbetoHa (He Yy nonuctuponbetoHa, a WMEHHO Yy
MEHORNonuctnpon6beToHa, KOTOPbIA NpomM3BOAAT "KynnbuHbl", CrnpaBnssicb C BCM/blBAHWEM
ncnonb3ys o06blvHYO neHy ana [EHO6eToHOB) wuMeeTca UM Uenbll  psa  CepPbe3HbIX
HEeAOCTaTKOB MO CpaBHEHWK C nonuctuponbetoHoM. T[lpexae Bcero, ANg MONyYeHUs
mMaTepuana Manou MNNOTHOCTU MPUXOAUTCA BBOAWUTL LIAPUKW B MOPU30BAHHbLIA LIEMEHTHO-
necyaHbln pacTBOp WNU, WHbIMM cnoBamu, B neHobeToH. O HepocTtaTkax neHobeToHa
HanucaHo AOCTAaTOYHO MHOMO U HET He0bX0AMMOCTM OCTaHaBAMBATLCA Ha HUX NOAPOOHO.

Cnepywowmn  BapuvaHT  MOAyYeHUs  TEnJou30NsUMOHHOro  MaTepuana -  3TO
NONCTUPONGETOH  MNJIOTHOM  CTPYKTYPbl, HO HMU3KOW MAOTHOCTU. B  oTanume oOT
NOANCTUPONBGETOHa MOPU30BAHHOIO MM KPYMHOMOPUCTOro, B MOAUCTUPONOETOHE MAOTHOM
CTPYKTYpbl BblCOKas MPOYHOCTb MaTepuana Ha oOxaTue U pacTsaXeHue [OoCTUraeTcs npu
MeHblleM pacxode uemeHTa. [nd nnoTHOro noAnCTUponbeToHa XapakTepHa Haubonee
paunoHanbHas cxema pacnpefefnieHns NopucToro 3anosiHuTens B obbeme 6eToHa. noTHasN
yKnagka nerkoro 3anofHuTens obecneuymBaeT BO3MOXHOCTb MOSy4YeHUs MaTepuana
NAOTHOCTbIO MeHee 300 Kkr/M>.

B cBoeM CTpoeHMM NONUCTUPONBETOH TMJIOTHOW CTPYKTYpbl CO34aeTcsl COrslacHo
dunsnyeckoMy noHATUIO "rpaHynoMmeTpuu 3anonHutensa". B nycTtoTax Mexay 3epHamu
KpynHou dpakumn (60sblInX LWAPUKOB) HaxoasaTCss B onpeAesieHHOM COOTHOLWEHUW 3epHa
MenKkon dpakumn (Menkux wapukos). pn 3TOM UEMEHTHbIN KJiel, MOKpblB 3Ty CMeCb
rpaHyn, CBA3bIBAET MOJNUCTUPONOETOHHbIM KOMAO3UT B €ANHbIN MOHONUT (puUc. 4):

_ I'panynwm noaucTHpona
BCMCHCHHOM KPYTIHEIC

- HementHwmii knei

[panyne noaucTHpoia
BCIIEHEHHOIO MEIKHE

+ 0B03MOXKHOCTb MOTyUYeHHs MaTepHaa MIOTHOCThI0 <300Kkr/M>
OBBICOKast CTAOMIBHOCTD XapaKTEPHCTHK ITOJMCTHPOIOETOHA
— 0CoXpaHEHHE OCHOBHBIX XapaKTEPHCTHK MPH TPAHCIOPTHPOBKE, YKIAAKe U



HaIropHOM mojaye
2 B03MOXHOCTh U3MEHEHHS TIOTHOCTH B IIUPOKUX Tpeaeaax
0 B03M0OXHOCTE (hOpMOBaHUS U3IEIUN METOZOM 00BEMHOTO BUOPOIIPECCOBAHUS
0Heob6XonuMOCTh  MCHONB30BaHUS  CIECHUANTM3HPOBAHHOTO  TEXHOJIOTHYECKOTO
000pymoBaHUS

MO  OCHOBHbIM  (PU3NKO-3KCNYaTaUMOHHbIM  XapaKTepucTukam  MNPOYHOCTU WU
TEeNJIOM30NSIUMMN  NOJINCTUPONIBETOH TMJIOTHOW CTPYKTYpbl 3Ha4YUTESIbHO MPEeBOCXOAUT
KPYNHOMOPUCTbIA M NOPU30BAHHbIA NOANCTUPONBETOH. B 4acTHOCTK, Ans nonmcTtuponbeToHa
NAOTHOM  CTPYKTYpbl XapakKTepHa rOBbllleHHas BOAOHENPOHUUAEMOCTb, W  BblCOKas
Tennousonaumus. Takoi NOAUCTUPON6GETOH C pacxoaoM LemeHTa okono 300 kr/m® He
nponyckaeTr BoAy Jdaxe npu pasneHnn 2 MlMla. B  oTanMumMe OT NOpM30OBaHHOIMO
noAncTuponbeToHa, NOAUCTUPONBGETOH MAOTHOW CTPYKTYpbl - Matepuan ropasgo 6onee
CTabunbHbIA, YTO NO3BONSET eMy serdye nepeHoCUTb TPaHCMNOPTUPOBKY, HAMOPHYK noaady,
BMOPOYNIOTHEHME, a npu naoTHocTu Bbie 400 kr/m> n dopmoBaHve wu3genuii ¢
ncnonb3oBaHneMm Bubponpeccosoro obopyanosaHusa. Ha nepsbii B3rns4, HUYEro CA0XHOrO,
OAHaKo, Kak 6bino ckasaHo, 6e3 yeTkon knaccudbukaumMm NOINCTUPOSIBHOMO 3anoSHUTENS Mo
dpakumaMm faHHasA cxema MOCTPOeHUs MNOANUCTUPONBETOHHOro KOMMO3uUTa He MOXeT b6bITb
peann3oBaHa.

Taknm 06pa3oM MPOYHOCTHbIE XapPaKTEPUCTUKW MNOJIYYEHHOro NosNCTUponbeToHa
YAOBNETBOPSAKOT MpakTuyeckn nwbble TpeboBaHUs B CTPOUTENbCTBE, HECMOTPA Ha
CybbekTMBHOE NpearnosioXKeHWe, YTO Takon TEMNbIM U NErkKMN yTennutenb He MOXeT ObiTb
AOCTAaTOYHO NMPOYHbIM (pUcC.5):

Puc.5: OnTMManbHbIn 6anaHc NPOYHOCTU U NErKOoCTM 610KOB U3 MONMCTUPON6ETOHA

B NpOMbIWIEHHOCTU CTPOUTESNbHbIX MaTtepuanos (TennouM30ASUMOHHbIE MaTepuansl,
NAnTbl) N HabnwaaeTca CTpeMUTEeNbHbIM POCT MHTEepeca K MOSIMCTUPONOGETOHY, Bbi3BAaHHbIN
MHOXeCTBOM MpenMyLLecTB, NoYyeMy NOJIMCTUPONIBETOH Nyylle YeM NeHO6EeTOoH, KepaM3uT U
npoyne ytenautenu ans nosa, KPoBAM, MEXITaXHbIX NMepekpbiTUiA, npodHacTmna (3anmeka
no Metannonpoduno) nepes anbTepHaTUBaMM TakKMMKM Kak ra3obeToH. [loasesem wutor
O3HAKOMJIEHUIO C MOJINCTUPONBETOHOM 1 KPATKO OMULLEM .



MPENMYLLECTBA MOJIMCTUPOJIBETOHA

oO6nagaloT caMOM HMU3KOMW TensioNnpoOBOAHOCTbID MO CPaBHEHUKD C TPAAWUMOHHbLIMMU
BMAAMWU KOHCTPYKLUMOHHbLIX MaTtepunanoB (CUAMKATHbLIA KUPMWUY, KepaMUueCKUn KUprnud,
xenesobeTtoH, kepaM3anTobeToH, NneHobeToH (NeHobn10K), ra3obeToH (rasobnokK), ApeBecuHa).
Monuctnponb6eTtoHHble 6510KM - 3TO YHUKaNbHbIA MaTepuan, caMm no cebe gaBnsaOWMINCA
apdeKkTMBHbIM  TenaousonatopoM. Orpaxpatolwme  KOHCTPYKUWMM, HapPYXHble  CTeHbl,
MOCTPOEHHbIE U3 NONMNUCTUPONBETOHHbIX 610KOB, BOObOLLLE He TpebyloT yTenneHus;

obonee HM3Kas CTOMMOCTb MOAUCTMPONBETOHa MO CPAaBHEHMUIO C APYTUMU YTENSIUTENSMN;

o3HauyuTeNbHOE CHUXEHNE MaTePUANOEMKOCTH;

o2koHoMmusa go 70 % pacteopa;

oKnagka BeaeTcs Ha KjeeBOW OCHOBe AN MeHOBEeTOHOB M KepaMM4yeCKOoW MANTKU, YTO
NO3BOISIET MNONYUYUTb MEXON0UYHbLIN WOB He 6onee 2-3 MM N nsbexaTb o6pa3oBaHNUSA MOCTUKOB
X0noaa;

oKpynHopa3mepHble 610KM ynpowarT Yyknagky creH. (OamH 6nok 3ameHser 17
Kupnnyen n Becut He 6onee 18 kr); BbICTpoTa BO3BeAEHMS CTEHOBbIX KOHCTPYKUMM MNpw
ncnonb3oBaHMn 610Kk0B M3 nonuctuponbetoHa Bo3pactaeT B 10 pa3 no CpaBHEHUD C
TPaANLUMOHHOMN  KUPMNUYHOM  Knagkow. [pon3BOAUTENBbHOCTb  KAZ4OYHbIX  paboT U3
nonnucTtuponbetoH 6510KOB cocTaBnseT okono 1,73 4en/yac Ha 1M3 knagku. dakTnyecku
bpuraga n3 2-3 4yenosBek BO3BOAWUT CTEHbl CpeaHero kotreaxa 3a 7-10 aHen, ctsaxka 6bIiCTpo
yKaablBaeTcs;

oHe TpebyeTcs Mcnonb3oBaHWe TAXENO0W rpy30noAbEMHON TEXHUKW NPU CTPOUTENLCTBE
aoma;

oBblcOKass TEeXHONOMMYHOCTb CTpoOUTeNnbCTBa - 6N0KM M3 nonmctuponbeTtoHa nerko
NUAATCH, FBO3AATCA, WTpobaTca (npuaaHue nwobon reoMeTpuyeckon ¢opMbl, YCTPOWUCTBO
KaHanoB A/1 CKPbITOM NPOBOAKW);

ODKOHOMMSA NOJIE3HOM naowann rnoMeweHns 3a CHeT MUHUMAIbHOM TOSIWMHbBI HAapYXXHbIX
CTeH;

olloCcKONbKY B OCHOBY MOAUCTMPON6ETOHa 3an0XeH LeMeHT, BO3MOXHa Ntbasa oTaenka
NOBEPXHOCTMU, KaK- TO: OwWTyKaTypMBaHue, LWNaTneBaHMe, HaHeceHue QaKTypHbIX
nosepxHocTten, obknagka 06/IMLOBOYHBIM KUPMNYOM, KEPAMUYECKON NAMTKOM nona u T.n.;

olonuctnponbetoH 6nagaeT BbICOKOW MOPO30CTOMKOCTbIO. MNMpUMeHUM B TeMnepaTypHOM
AnanasoHe oT - 60°C go + 70°C);

oJlerkoctb NoONNCTUpoNbeToHa - 3HaYNTE/IbHOE CHUXEHWE HArpy3km Ha dyHAAMEHT, 4To
NO3BOJIIET BECTU CTPOUTENBCTBO B CNIOXHbIX WHXEHEPHO-Fe0N0rMYecKmnX yCnoBUAX UAN Mpu
nepepacxoje MeTasnna nnu xenesobetoHa B KOHCTPYKLUUN 30aHUS;

OCHUXEHME CTOMMOCTM 1 M? CTEeHbl OTHOCUMTENbHO APYrMX TEXHUYECKUX PEeLIeHU C
@HaNorM4yHbiM 3Ha4YeHWEM COMNpPOTUBNEHUSA Ternsonepegade (Hanpumep, OTHOCUTENBLHO

BapuaHTa C NeHobeToHOM - aeweBne MUHMMYM Ha 20%);



olMonnctnpon6eToH He nNoABepXeH FHMeHuo (He SABNSeTCAa nuTaTeNbHOW cpeaon Ans
MMUKPOOPraHM3mMoB N rpnbkos);

olMonnctnpon6eToH He NpMBAEKaeT rpbi3yHOB (B OTIMYME OT AepeBa M neHonnacra);

o[lonroBe4yHoCTb nonuctuponbetoHa 6onee 100 neT;

ollpekpacHasa WyMon3onauusa Kposan, nona (MHAEKC CHUXEHWUS NpuBefEeHHOro YpPOBHS
yAAPHOro WyMa CTSXKM nonnctmponbetoHa coctasnset = 46 ab! ;

oHu3kaga akcnsyaTauMoHHasa BnaxXHocTb (B npegenax 4 — 8 % no Macce) n Manas
Be/IMYMHA ycaakn, (He npesblwatmwyw 1 MM/M), obnagaeT HU3KON COPOLMOHHOM
BJI@XXHOCTbIO, YTO MO3BOJIIET MaTepUany COXpaHaATb HU3KME 3HAYEHUS TenaonNpoBOAHOCTU U B
YCNOBUSAX MOBbILLIEHHOM BMIAXHOCTU Nona u Kposau. (B OTIMUYME OT MUHEpaAnoBaTHbIX MUT,
KOTOpble OYEeHb JIerko BNUTbIBAKOT Biary m3 Bosayxa, a snutaB Bcero 10% BnaxHoOCTu cpasy

xe TepstoT 50%

OKOJIOTHYCCKasa 6e3Bpe)Z[HOCTI)
HOJII/ICTI/II)OJ'IﬁeTOHa

TEN0U30MPYHOLLNX CBONCTB);

oOTnnyHaa rmapodobHOCTb (He NoABEPXEHHOCTb BMNUTbIBATL Brary M3 OKpY>XaloLen
cpeabl) NpY COXpaHeHUM naponpoHuuaemocTtn (Mapka 4400 -

0,085 mr/m-4y-Ia, mapka 1500 - 0,075 Mr/mM-4-a);

oCTeHbl U3 MOJINCTUPONBETOHHbIX 6/10KOB HE MPenaTCTBYT BO34yX006MeHy, TO ecTb
CnocobHbl «Ablwate», a 6narogaps BbICOKOW MapornpoHULAEMOCTU - perynmposaTb
BNaXXHOCTb BoO3Ayxa. B pe3ynbTrate BO BHYTPEHHMX MNOMELEHUSAX YCTaHaBNMBaeTCs
6r1aronpuaTHbIN MUKPOKAMMAT, BNU3KUIA K MUKPOKINMATY AepeBSAHHbIX JOMOB;

OCOXpaHSAeT Tenao 3MMOM WM npoxnagy netom (3uMonm oM nnowagbto = 100 M2 cC
BbIK/IIOYEHHbLIMW OTOMJ/IEHMEM 3@ CYTKUM OCTbIBAET B cpefHeM Ha 1°C);

clonuncTtnponb6eroH Heropwd (MMeeTCs NOSHbLIA NakeT cepTUdUKaToB, BKJIOYas

MOXXapHbIN CEPTUDUKAT O HEFOPHOYECTU NOAUCTUPONEETOHA U U3AEAUIA U3 HEro );

oMoNnUCTNpPOoNn6EeToOH 5KOJI0rMYecKn U rmrmeHnyeckmn 6esonaceH cornacHo 3akatoyeHus

caHannmaeMCcTaHuunmn (I'IO noKa3aTendM TOKCUYHOCTU NpoAYKTOB TropeHmna cornacHo roCT

12.1.044-89 nonuctuponbeToH OTHOCUTCS K KJacCy ManoonacHblX MaTtepuanos). [lo


http://teplointeh.com.ua/litsenziya_sertifikaty_polistirolbeton_SES_goryuchest.htm
http://teplointeh.com.ua/litsenziya_sertifikaty_polistirolbeton_SES_goryuchest.htm
http://teplointeh.com.ua/litsenziya_sertifikaty_polistirolbeton_SES_goryuchest.htm
http://teplointeh.com.ua/litsenziya_sertifikaty_polistirolbeton_SES_goryuchest.htm

3(pHEKTUBHON CYMMApPHOWN yAenbHOM aKTUBHOCTU PaAMOHYKINAOB B CbipbeBbIX MaTepuanax
nonuctmponbetoHa cornacHo ¢ AbH B.1.4-1.01 He npeBbliwaeT 370 bk/kr n otHocutca Kk 1

KN1aCCy UCroJsib30BaHUA.

MpenmyliecTBa NONUCTUPONIGETOHA N0 CpaBHEHUIO C H6a3anbTOBOM Tennousonsauunen
MUHEepanoBaTHbIMW NANTaMMU

O3HaUYUTENIbHO CHUXEHA TPYAOEMKOCTb YKNaaku Tensonsonsaunm (Ha 25 - 30%);

OMOJINCTUPONBGETOH  KMMeeT  NpakKTUYeCKM  MOCTOSSHHOEe  pacyeTHOe  MacCcoBoe
CoOTHoweHne Bnarnm ot 4% po 8%, Toraa Kak npu yBeSIMYEHUU COAEPXaHUA Bnarv B
6a3anbTOBON MMHBaATE BCero Ha 1% eé Tennomsonupyrowas CrnocobHOCTb yMeHbluaeTcs
noyTtn Ha 20%;

OCYLWECTBEHHO Nyylle CAHUTApPHO-TMrMeHnYecKne yCcnoBus aKcnayaTaumm noMeLlleHns 3a
cyetr 6Honee 6naronpusaTHbIX YCIOBMK  BNaroMacconepeHoca 4Yepe3 oOrpa)xaarwoLlyto
KOHCTPYKLMIO U3 NONMCTnponbeToHa, Bbiwe KOMMOPTHOCTb NOMELLEeHUS ;

OHAAEXHOCTb B 3KCMJlyaTaumMn M A0ArOBEYHOCTb TEMJOM30NsaUMNU KPOB/IK, Nosa Bbille B
2 - 4 pasa;

ONONCTUPONBETOH, MNpU YCTPOMUCTBE TEM/IOU30/AUNMU KPOBIU, Tenou3onsaumm nona
ABNAETCS 3KOMOrMMYeCcKn 4YUCTbIM MaTepumasnoMmM, B OTAMYME OT MUHBaTbl, B KOTOpPOMh, C
TeyeHMeM BpeMeHU (ecnm HeT BEeHTUWINPYEMOro Cos) MosBAAKTCA neceHb. MuHBaTa
oKcuampyeT, pacnajaeTca U ocefaeT, Mbo nepexoauT B UIMIUCTYIO Mbliib, OMNACHYK A4
340pOBbs Yenoseka (0CobeHHO aAnsa aeten);

ollpOYHOCTb Ha cxaTue y nonnctuponbeTtoHa ropasgo 6osblue, YeM y MUHBaTbI, KOTOpas
Hy>XAaeTcs B 3aWMTHOM cnoe (HanpuMmep, nonuctuponbetoH 6e3 apedopmaunmm MoOXeT
BblAep>kaTb Harpy3sky 6onee 1000 kr/mM2, a MMHBaTa BblaepXxunsaeT oT 3Kr Ao 40 Kr/mM2 npwu
aAedopmaumm MuH. 10%);

ollemeHT B nonuctnponbetoHe (B konunyectee 6onee 200 kr/m3) 3awmiaeT apmaTtypy oT
KOppO3UW, Y MMHBATbI, NpeapacrnosioXXeHHON K iPKO BblipaXXE€HHOM CNOCOBHOCTM BNUTbIBAHUK
Bflarn, pacrteopsioLwen conm, obpasyroTcs pacTBopbl 0CO6EHHO arpeccuMBHble ANs MeTanna, u
NO3TOMY MOBEPXHOCTb MeTasifla, KOTOPbIN HaXoOAUTCS B KOHTakKTe C MMHBATOM Heob6xoamMmo
TWaTeNbHO 3aWMWaTh aHTUKOPPO3UNHbBIM MOKPbLITUEM;

olloBbllWEeHHasaA  B/I@XHOCTb  MWHBATbl  YMEHbLWAET ee  MOpPO30YCTOMYMBOCTb U
OONroBEeYHOCTb. B Uensax ymeHblleHnss BAUTbIBAHUSA BNarm n yBenvyeHns ee A0SroBe4YHOCTH
B nocneaHee BpeMs MUHBaTy rMapodobumsnpytoT (opraHM4yeckuMm cmonamm, nnbo macnamm),
HO BCNeACTBME 3TOr0  YMEHbLUAeTcs MapornpoHMLAEMOCTb WM MOXapoyCTOMYMBOCTD,
60NbWMHCTBO M3AEMA U3 MUHBATbl MOXHO MNpUMEHATb npu Temnepatype ao 700°C, a
nsgenma u: rmapodobusnpoBaHHOM MUHBATbl - MackuManbHO Ao 250° C, nocne u4ero
rmapodobusmpytowme gobaskn ncnapstoTcs, 1Mbo cropatoT obpasys BpeaHble ncnapeHus.

oTak Kak MMHBaTa MMEET CBOWCTBO JIErko BNUTLIBATb Bnary, 06s13aTeNibHO B YCTPOMACTBO



KpOBNM yknaabiBaeTca napousonauus. onuctmponb6etoH napousonsaunm He TpebyeT w
No3BOJISET COKOHOMUTbL Ha HEN M Ha paboTax No eé yknaake;

oOuyepegHas CTaTbs yAeweBNeHUs OT YCTPOMCTBA KpOBAW MNOMNCTUPONBGETOHOM -
rmagponsonaumna.  HaaoéxHy  rmapousonsiumMilo MUHBATbl, MOXeT obecneunTb NUllb
aoporocrosiwas membpaHa. A No NONNCTUPONBETOHY AOCTAaTOYHO HannasneHnsa pybepounaa.

oOnbIT 3KCNayaTaumMm M yCTPOUCTBA KpbllW, YTENJEHHbIX MUHEPANOBaTOM yKa3blBaeT Ha
eé Hen3bexHyl ycaaKy, N03TOMY B NPOEKTbl 3aKfaAbiBaeTcs 3aBblleHHasa TonwmHa 150-200
MM. MoNMCTUPONBGETOH MpakKTUYECKN HEe MMeeT ycaaKu U no3songer yknaabiBatb 100 MM

TOAWMHBI, 4TO Ha 50-60% aewessie NO CPABHEHMIO C MUHEPASIOBATHbIMU MAUTaMMU.

MpeuMyllecTBa NOJIMCTUPONIGETOHA N0 CPAaBHEHUIO C NEHO6ETOHOM

oOTHOWeHMe Bnarn Npu ycroBUSaX 3KCNyaTtauumn, B NOANCTUponbeToHe Huxe B 5 pas,
yeM B neHobeToHe. DTUM OO6BACHAETCA OTCYTCTBME MUKPOOPraHM3MoB (MAEeceHn) BHYTpU
KOHCTPYKLMA U3 NONUCTUPONBETOH];

oKOHCTpYKUMA WM CTSXXKa W3 nonuctuponbetoHa Tennee Ha 0,015 B1/MK, uem
KOHCTPYKUMSA M3 AgepeBa (Npu paBHbIX TOMAWMHAaX CTeH, nosoB), T.e. Ha 10%, He roBops yxe
O KOHCTPYKUMU N3 rneHob6eToHa;

ol1o MOPO30YyCTONYMBOCTM MONUCTUPONBETOH Bbilwe Ha 50%, YyeM neHOB6ETOH Npu TOM Xe
Mapke;

ollpn paBHbIX MapKax CTeHOBble 6/IOKU U CTSXKK nosa u3 noamctmponbetoHa npoyHee
neHob6eToHHbIX Ha 20%;

olMonnctnponbeToHHble CTeHOBbIe 6/10KkM XOpoLwo paboTalT Ha pacTaXeHue, B OTInYme
OT NeHo6eToHHbIX 610KOB;

oB oTtnunume oT neHobeToHa, MONNCTUPONOETOH CTOEK K BO3AENCTBUIO pacTBOpUTENEWN,
6eH3uMHa, Macen, cnabblix pacTBOPOB KUCOT U LWefovel, KOTopble MOryT NpoaAnBaThCs Ha Non
HanpuMep Ha aBTOMacCTEpPCKUX UK MO B LiEXE.

Ocobori NoNynsapHOCTbIO Cpean CTpouTener M MpoeKTUPOBLLUMKOB B MNocnegHee BpeMs
CcTasna noJb30BaTbCA TEXHONOrMsa YyTernjieHns C MNOMOLWbIO nonucTuposiberoHa nosoB U
MEX3TaXHbIX MepekpbITUn. YTobbl NON MNOAYYMNCS <«TennbiM», AOCTATOYHO TOJLWMHbI C/0S
NoNnCcTUponbeToHa Bcero B 5 €M, UYTO y/nyylaeT Takxe u wymousonsauuo. MonmctuponbetoH
nrpaeT npu 3TOM MPaKTUYECKN Ty Xe posib, UTO U LEMEHTHO-MecyaHas CTsXKa — Ha ero
NMOBEPXHOCTb MOXHO Cpa3y YyKnaabiBaTb Kadenb W KepaMuyeckunm rpaHuT. Ha AaHHbIN
MOMEHT  No/NCTUPONBGETOH  YBEPEHHO  KOHKYpupyeT C  MpPOYMMWU  yTernsinTesbHbIMU
mMaTepunanamMm B obnactu 3anuBkm nosoB. OcobeHHO Ba)xHa Ta ero O0COB6EeHHOCTb, 4TO
oTnagaetT HeobxoAMMOCTb B yKJaAKe rnapom3onsumu. Takxe HeobszaTenNbHO U Xene3HeHue,
Torga kak 6e3 Hero He 060MTUCb MpU YyKNagkKe nNpoumx ytennutenen (MUHepanoBaTHbIE,
NOSINCTUPOSIbHbIE NAUTHI).

Mpn CTpOUTENbCTBE 34aHUI Ha NAUTbl MNEPEKPbITUS C OCHOBHOM dYyHKUMEN ee



BblpaBHMBaHUS 06bIYHO KNafeTCs LeMeHTHas cTsxka TonwmHon 30 Mm — 50 MM. U3 ycnosum
3BYKOM30UMN U TEMNSTIOU30NSALUMN MO LEMEHTHYIO CTAXKY K1aAyTCsd COOTBETCTBYHOLWME CNOMU
3ByKO- UM Tennousonaumn. C uenblo nNpefoTBpalleHUs TpewuH B LEMEHTHYH CTSXKY
pobasnserca nonunponuneHosas ¢dubpa. C npuMmeHeHMeM nonuctuposnbeToHa B KaydecTse
Ha/IMBHOM LEMEHTHOW CTS)KKM Cpa3y pelakwTcs BcCe 3TUM npobnembl, T.K. 3a7IUBHOMU

MNOJINCTU pO)'I6€TOH ABNAETCA:

OBBIPABHUBAIOIIHM CIIOCM;
D3BYKOM30JIUPYIOLIMM CIOEM;

COTEIJION30JIMPYIOIIHUM CIIOEM.

Ncnonb3ys monucTuponbeTroH B KadecTBe Tenousonsauum u Lwymomsonsumu nona,
3HAUUTE/IbHO YMEHbLIAETCA Harpy3ka Ha KOHCTPYKTUBHbIE 3J/IEMEHTbl 34aHWSA, a B
NOCNeACTBMW YMEHbLLIAKTCA MX pa3Mepbl, HY>KHas apMaTypa M BeC HeCyLlMX 3/1EMEHTOB, YTO
HanpsMy BANSET Ha CTOMMOCTb KOHCTPYKUUW 3a4aHUA (Hanpumep, B 9-TW 3TaXXHOM obbekTe
YyMEHbLUAeTCs Harpyska Ha @dyHaamMeHT 6onbwe 1 ToHa/M?, a COOTBETCTBEHHO U Ha

KOHCTPYKTMUBHbIE 3NIEMEHTbI KaXA0ro aTaxa).

[TosmcTUpoI0eTOH KaK TeTUTON3O0JISAINS U

YcTpoiCTBO TETIION30ISAIUMHU TI0JIOB
IITYMOH30JISALUS CTEH




MpenmMywecTsa yCTpPOMNCTBaA TenaomM3onsaunm, LLIYMOM30NALNN nona
nosiIMCTUpon6eToHOM

cpaBHWTeNbHas Tabnuua cToMMocTM 1 M? CTSXKKM nona MonuUCTMPon6eToHa W pasfuyHbIX
BapMaHTOB M MaTepuasnoB TEMNO- U LYMOU3ONSALMN NCXOAS N3 CPaBHMMbIX TEMN03BYKOU30MSALMOHHbBIX
CBOMCTB

Kepamzut IlenoGeron ITenomnact Munsara IMomctuponberon
[Moznmms (70 mm) + (60 Mm) + (40 Mm) + (50 mm) + (50 mm) +
IIIT (40 mm) LIIT (40 mm) LIIT (40 Mm) LIIT (40 mm) LIIT (30 Mm)
I'pynToBka + +
I'anpobapbep + +
Vremmrensb + + A
PaboThI O yTEmIUTEINIO + + + +
Apmupyromias cetka + +
PactBop + + + + +
PaboTa 110 0OCHOBHO# CTsDKKE + + + + +
OO6muit Bec 1 M.KB. 115 kr 82 xr 64 kr 72 Xr 48 kr
TonmuHa «uporay 110 Mmm 100 Mmm 80 MM 90 MM 80 MM
CpeHsist ieHa, rpH/M° 95 81 79 90 67

Mpu BblIBOpe noapsayYMKa Ha MNONCTUPONOETOHHbIE paboTbl MU
npuobpeteHnn nNpoaykKumMn ns nonnctuponbetoHa cosetyeM Bam obpaTtutb
BHMUMaHMe Ha KayecTBO NMpoOM3BOAMMOro NoNAMCTuposiberoHa.

OTOoT MaTepuan ana KpacHoaapa OTHOCUTENbHO HOBbIA M OLLYLLAETCS
HexBaTKa CrneunanncTtoB-TeEXHOIOroB.

B pe3synbTate MOXHO nony4utb 6pak mnam npocto HecootseTcTBYOWMN FOCTam, TY wm
cepTudmkaTtaM KadyectBa MNOAUCTUPONBGETOH. MHOrMe KOMMNaHMWM NPUKPbIBAsCb COAMAHbLIM
ONbITOM B APYrMX Buaax CTpouTenbHbiXx paboT 6epyTca 3a o0CBOEHME MNpPOU30ACTBA
nonuctmponbetoHa, noslaras 4YTO 3TO BCEro AvWb "wWapuku', BMeELaHHble B LEMEHTHO-
necyaHbln pacTBOp, NMPUMEHSIT ANns 3Toro obopyanoBaHue Anst Npon3BOACTBa NeHobeToHa U
T.A.

NHble npou3BOAUTENN CO3HATENIbHO He MbITalTCa A0OUTbCA KayecTBa, U CTapatoTcs
npueBneyb noTpebutens 3a cyeT 3aHWXKEHHOM LEeHbl, HanpuMep MUCMoNb3ys NeHoreHepartop,



KOTOpPbIA  UCMONb3yeTcss TONbKO And rneHobeToHa C CUMMBOJIMYECKUMM  COAEpXaHUeM
NOMNCTUPONbHBLIX FpaHyn, wWan npuMmeHsasa uemeHT 400-M MapkuM COMHUTENbLHOrO KayecTsa,
nnbo 3aMeHsAs NOJINCTUPOSbHbIE rpaHy/bl ApobnaeHbIM NeHonsactoM (Npyv 3TOM MPOUCXOANT
CHWXXEHWE TeNN0CONPOTUBAEHUS U CHUXEHNE NPOYHOCTM Ha 30%), NMb0 e NpUMeHss Necok
Aaxe npu Npou3BOACTBE NErkKuUX, TenJOU30AAUMOHHBIX MAapoK MonucTuposnbeToHa.
MooKyNMBLUMCL Ha 3aHMXEHYIO0 LeHY Bbl pucKkyeTe nosyymTb HEeYTo, JIUlb BHELUHE MNOXO0oXee
Ha NONUCTUPONOGETOH.

Cneumanuctbl 3aBoga LleHTpa BblcOkMX TexHONOrMM [atT HECKOSIbKO COBETOB Kak
OT/INYNTb HACTOALMM NONNCTUPONOETOH OT NOAAESNKMN.

IonucTHpOIGETOH, TPOU3BEACHHBIH C IoucTHPOI6ETOH, U3TOTOBIICHHBIH B
HapymenueMm ['OCTa, TY cootserctBuu ¢ 'OCTom, TY
(3aTBepeBIIas MeHa ¢ HECKOJIBKUMU I'PaHyIaMH )

Bo-nepBbIX HACTOAWMNA MNOAUCTUPONBETOH Ha cpe3e wuMeeT 60nbloe KOINYECTBO
NOAUCTUPONbHbIX FpaHys. paHynbl UMET OAMHAKOBbLIMA pa3Mep, MNOTHO MpwuieratT ApYr K
Apyry, no MakCMMyMy 3anosiHAs AOCTYMHOEe MpoCTPaHCTBO, PaBHOMEPHO pacronaralTcs B
6eToHe. BpakoBaHHbIN, N3roTOBIEHHbIN C HapyLweHUaMmn NOCTa " TY
ncesaonoNMCTUMpPOnbeToH Ha cpe3e MMeeT BUA 3aTBepaeBllein neHbl, 06bIYHOro neHobeToHa ¢
HEKOTOPbIM KOJIMYECTBOM rpaHysn, KOTOpble MOryT WMETb pasfMyHbin AnameTrp (370 MU
obycnaBnuBaeT  CHMXXEHWEe  TernjoCornpoTMBAEHUA WU MNPOYHOCTU),  HEPABHOMEPHO
pacnonaratTcs B pacTBope.

Bo-BTopbix O6beMHbI BeC 0AHOro Kybuyeckoro meTpa noANCTUPON6eTOHHbIX 6510KOB
BCerga paBeH ero naoTHOCTM (Mapku), HanpuMep 1M3 nonuctuponbetoHa mapkm D450 Becut
450 kr. Ecnn Bec MeHble, TO NPOYHOCTb HMXe. Ho He obonblianTecb, ecnu Bapyr sec 450
naoTHoCcTU okaxeTtca 480, a To 1 500 Kr. 3To TOXe He eCTb XOpowo, T.K. BEPOATHOCTb TOrO,
YTO NpPOU3BOAMUTESNL <«MNOAKWMHYN» 4yTb 6oNnblle LUeMeHTa HeBesinKa, CKopee BCero Takue
HenobpoCoBECTHbIE MPOM3BOAUTENIN PEryNMPYOT BEC 3a CYET MPUMEHEHUS Mecka, 4To
abcontoTHO HegOMYCTUMO NPU NPOU3BOACTBE NonmcTuponbeToHa Mapok Huxe D500.

B-TpeTbux obpatute BHMMaHME Ha NOBEPXHOCTb NonAMcTMposnbeToHa Ha M3/I0Me - NpaBUIIbHO
NPOU3BEAEHHbIA NOMNCTUPONOBETOH MMEET BbICOKYH aAre3uio K NoJNCTUPOSIbHBIM rpaHy/aM 1
Koraa M3/I0M MpoXoAuT 4Yepes3 rpaHysly, OHa JionaeTcsi, OCTaBasiCb 4YacCTUYHO B OAHOM U
aApyrom obnoMke nonuctuponbetoHa. bpak OT/MYaeTCcsa TeM, 4YTO Ha W3/IOME Jaxe ecnu
TpewmrHa nonagaeTt NpsiMO Ha MOJIMCTUPOJSIbBHYIO FPaHyJsly, OHa OCTaeTCs LUesion, U B O4HOM
06/10MKe OCTaeTcs ToNbKo yrnybneHwe noa Hen, a B Apyrom obnomke n3 6eToHa BbICTynaeT
nonycdepa rpaHynbl.




IMoaucTUPOJIOETOH, IPON3BEICHHBIH C IMonucTHPOJIOETOH, H3TOTOBICHHBIN

HapymenueM 'OCTa, TY B cooTBeTcTBHH ¢ 'OCTom, TY
(rpanynBl HE AepkaTcs B OETOHE U Ha U3JIOME (rpaHyJIBI HIMEIOT BBICOKYIO aAre3uto K OETOHY U
OCTAIOTCS B OJTHOM HJIH JIPYTOM OCKOJIKE) Ha U3JIOME JIONAIOTCS, OCTaBasICh B 000MX OCKOJIKaX)

B-uyeTBepTbiIX NOWHTEPECYWTECb Yy nNpou3BoAUTENS  Hanuumem TY Ha
nonuctmponbetoH, ceptndumkatos  (CaHINMAEMUONONMYECKOr0o, Ha  Hanu4ue
PaAVMOHYKNMAOB, NOXapHbIX UCnbiTaHu). Ob6s3aTtenbHO obpawante BHMMaHME Ha
MMS 3aKa3uuKa, KOTOpOe 3HAuuTCa B HUX - HeaobpocoBeCTHble MpoM3BOAUTENU
MOryT MoKasaTb KOMWIK 4yXoro cepTtudukaTta. Ecnnm Ha Bawy npocbby nokasaTtb
ceptudukaTbl, Bbl YCAbIWWTE, 4YTO MNpPOAYKUMS He noanexuTt obssaTenbHon
ceptudukaumm - 310 6yaeT CBMAETENbLCTBOBATb O TOM, 4YTO Bbl obpatunuch K
HeaobpoCOBECTHOMY MOCTABLUMKY.



