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nasa 1. Hosauuu 8 cmpoumesnbHbIX MAMePUAAAX U KOHCMPYKUUAX, UCMOAb3YeMblX Mpu rnpoussoocmee
nodzomosumersibHbIX U 3eMsAHbIX pabom, ycmpolicmea ocHosaHull u pyHOameHmMos

NeKuma 4. HoBauuu B CTPOUTENbHbIX MaTepuanax u
KOHCTPYKLUMAX, MICNONb3yeMbIX MPM NPOU3BOACTBE

obuwecTtponTenbHbIX paboT

Maea 1. Hosayuu 8 cmpoumesnbHbIX Mamepuanax U KOHCMPYKYUSAX,
ucnosb3yembix nNpu nNpou3soocmee No020mosumesnbHbIX U 3eMAAHbIX
pabom, ycmpolicmea ocHoeaHuli u ¢pyHOameHmMoe

YKpen/sieHue rpyHTOB U BOCCTAaHOBNEHUA CTPOUTENbHbIX KOHCTPYKLMA MEeToA0M
WHbEKTUpOoBaHUA « Mukpoayp»

Mcnonb3ys TEXHOMOTMYECKM NpocTon meton, « Mukpoayp» MNO3BOASET 3aKpenaaTb MNecyaHble
FPYHTbI (BK/AKOYAsA NblaeBaTble NEeCKM U Nécc) A0 NPOYHOCTM MapoyHoro 6etoHa (5 -30 MMa), a
TaK»Ke BOCCTaHaB/IMBaTb NPOYHOCTb BETOHHbIX N KAMEHHbIX KOHCTPYKLNI 10 MPOEKTHbIX 3HAYEHUN
 BbllLe.

MpocToTa NPUMEHEHMA U KaYeCcTBEHHble pe3ynbTaTbl - NPUYMHA NONYASAPHOCTU MaTepuana cpeam
NPOEKTUPOBLLNKOB M NponssoauTenei pabot B 061actn GyHAAMEHTOCTPOEHUA U FEOTEXHUKN.

«MuKpoayp» - 3To ocobo TOHKOAMCNEPCHOoe MUHepanbHoe BAXyLlee (OTAB) ¢ rapaHTMpoOBaHHO
NAaBHbIM W3MEHEHWEM T[PaHY/JIOMETPUYECKOrOo CcocTaBa. B cBoeli OCHOBe OHO ABAAeTcA
rMAPaBANYECKUM MUHEpPAsbHbIM BAXKYLWMM. [0 cpaBHeHUIO ¢ Hambonee pacnpoCTPaHEHHbIM -
uemeHTom, OTAB «Mwukpoayp» obnagaetr pagom ocobeHHOCTeN: BbICOKAA MNPOHULAEMOCTb
CYCMEeH3MN B FPYHTbI U MOPUCTblE MATepManbl; BbICOKAA BOAOYAEPKMBAIOLWLAA CNOCOOHOCTb Npw
B/LL <= 6,0; coxpaHeHMne 3aaHHOM BA3KOCTU cycneH3nn Ao 120 muH; bbicTpoe 3aTeepaesaHue (50-
70% MapO4YHOMN NPOYHOCTUN Yepes 2 CYTOK).

Mpon3BoaMTCA 4YeTbipe OCHOBHbIX Mapkn OTAB «MwuKkpogyp», pas/ivMyarolmxca Mo
rPaHY/IOMETPUYECKOMY COCTaBY:

= «X» npyu Dos=6 M m (yaenbHas nosepxHocTb 24000 cm/r);

= «U» npu Des=9,5 ¥ m (yaenbHas nosepxHocTb 16000 cm?/r);
= «F» npun Dgs=16 M m (yaenbHas noBepxHocTb 12000 cm2/r);
= «S» npu Dos=24 M m (yaenbHas noBepxHocTb 8000 cm2/r).
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nasa 1. Hosauuu 8 cmpoumesbHbIX MAMePUAAaxX U KOHCMPYKUUSX, UCMO/Ab3YEMbIX MPU rpoussoocmee
rnodzomosumersibHbIX U 3eMsAHbIX pabom, ycmpolicmea ocHosaHull u pyHOameHmMos

HarnagHo cpaBHUTL amcnepcHoctb OTAB «MwuKpoayp» M OObIMHOMO LEMEHTa MOXHO Ha
cnenyouLen cxeme:

OTAB « MuKpoayp» NPUMEHAETCS B BUAE BOAHOW CYCNEH3UN AN UHBEKTUPOBAHMA (MPU HU3KOM
nasnenun: 1,0 - 5,0 6ap) ykpennsaembix UAN YyNAOTHAEMbIX MacCMBOB TPyHTa MM (MPU BbICOKOM
AasneHmn: 10-30 6ap) GETOHHbIX M KaMeHHbIX KOHCTPYKUMWA. BoOoOLEMEHTHOEe OTHOLIeHue
CycrneH3uMn onpegensaetcd KOHKpPeTHOW 3adayert u konebnerca ot 0,5 go 6. lNpurotoBneHue
CYCNEeH3UN OCYLLLECTBNAETCA B CKOPOCTHOM CMecuTene npu yrnoson ckopoctu 2800 - 3000 06/muH
B TedyeHne 3 MUH. MHbeKTUPOBaAHME OCYLLECTB/IAETCA TaK XKe, Kak U ansa 6e3ancnepcHbIX COCTaBoB
(cmonbl, cMAnKaTHbIE COCTaBbl).

Cpean npenmyuwiects OTAB «MuKpoayp» MOXHO Ha3BaTb:

"  NONTOBEYHOCTb YKpenaeHusa (ynJoTHEHUS), CTOMKOCTb K XMMMUUYECKOW arpeccumn(aHasiormyHo
[0NTOBEYHOCTU CY/1IbHaTOCTOMKOTO LLIeMeHTa);

"  BbICOKaA MPOYHOCTb YKpenaeHus: rpyHTa ot 0,5 a0 30 MMa, 6eTOHHbIX KOHCTPYKLUKUIA oT 10
00 50 MTlla B 3aBUCMMOCTM OT MAapPKM U BOAOLLEMEHTHOTO OTHOLUEHWUA CYyCNEH3MN;

" BbICOKAA CTeneHb YM/JOTHEHMA TPYHTA U OETOHHbIX KOHCTPYKUMIM  (CHUXKeHue
BOAOMNPOHULLAEMOCTU MUHUMYM B 1000 pas);

= 3KOJIOrMYeckasa U caHUTapHas 6e3onacHoOCTb MaTepuana;

= BbICOKAA TEXHONOTMYHOCTD;

® CPOK rogHOCTM CYCNEeH3UM ANA MHBEKTUPOBAHMA C MOMEHTA 3aTBOPeHMA oT 2,5 ao 4 u;

= 33TBOPEHME OCYLLLECTBASETCA 0ObIYHOM BOAOW BOAOMNPOBOAHOIO KAa4ecTBa;

" pocCTafd TEXHONOMMA MPUFOTOBAEHMA CYCMEH3UM U MHDBEKUMOHHbIX PaboT, McKAtoYvaroLwas
notepy o6opyA0BaHMA U LIIAHTOB OT NPEXAEBPEMEHHOIO 3aTBEPAEBAHUA UHBEKTU PYEMOTO
BELLEeCTBa;

" 3KOHOMWYHOCTb Pacxoga MaTepuasa 3a CYET perynampoBaHus Tpebyemoi NpoYHOCTM rPyHTa
N KOHCTPYKLUUN M3MEHEHMEM BOAOLEMEHTHOIO OTHOLIEHUS CYCNEH3UK;

= pa3Hoobpa3ne MapoK No3BosAeT obecneynTb YKPENNEHME FPYHTOB U KOHCTPYKLUI C y4ETOM
pPa3NNYHbIX TPeboBaHW;

" MPOYHOCTb nnm NAOTHOCTb
YKpenasemblX MacCMBOB, CTOMKOCTb K
Pa3/INYHbIM arpeccmBHbIM
BO34ENCTBMAM, TBEPAEHME B YC/OBUSAX
Hy/ieBOM Temnepartypbl, CPOKM

CXBaTbiBaHUA, CKOpPOCTb Ha6opa T am ™ > .
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CM/IMKATOB, CMOJ, LeMeHTauMu  rpyHTa NOKa3blBaeT NPQHUKHABRHME.CYCHSHISE .
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nasa 1. Hosauuu 8 cmpoumesbHbIX MAMePUAAaxX U KOHCMPYKUUSX, UCMO/Ab3YEMbIX MPU rpoussoocmee
nodzomosumersibHbIX U 3eMsAaHbIx pabom, ycmpolicmea ocHosaHull u pyHOameHmMos

MEeTOAOM TMApPOpaspbiBa) MCMO/b30BAaNOCh TOMIbKO /IMWb KAK CNOCOO YKpenieHua TrpyHTa
OCHOBaHMUA. CuTyauma nomeHanacb 6narogapa NOABAEHUIO MUHEPANbHONO BAXKYLLEro, KOTopoe
nocpescTBOM WMHBLEKTUPOBAHUA FPYHTA B PEXMME MPOMUTKM CO3J3eT MACCUMB, XapaKTEPUCTUKMU
KOTOPOro  MOJIHOCTbIO ~ COOTBETCTBYIOT  MPOYHOCTHbIM  XapaKTePUCTUKAM  PyHAAMEHTHbIX
KOHCTPYKLMMA.

IPYHT, yKpenneHHblit nocpeactsom OTAB « Mukpoayp», MOXKeT MMeTb NPOYHOCTb HAa OAHOOCHOE
ckate go 30 MMa (300 Kr/cm?2), 4TO COOTBETCTBYET MPOYHOCTU BbICOKOMapPO4YHOro 6GeToHa.
MoaToMy 3TN rPYHTOBETOHHbIE MACCUBbI MOXHO PAacCMaTPMBATb KaK KOHCTPYKLUMIO GyHAaMEHTa.

Tem cambim, OTAB «MwuKpogyp» NO3BOAAET WCNO/b30BaTb WMHbEKUMOHHbIE MeToabl ANA
CO3[aHNS KAaYeCTBEHHbIX A0/ITOBEYHbIX GYHAAMEHTHbIX KOHCTPYKLNIA U MOMKET NPUMEHATbCA AN
ycuneHna QGyHOAMEHTOB MNyTEM YBE/NMYEHUA WX PasmMepoB (MOHUMKEHWEe noAowWwBbl n/vnu
ywmpeHne oyHaamMeHTa; co3gaHne KOPHEBbIX ONMOPHbIX NoAyLleK, cBan u T.4.). MNpu aTom cnegyet
OTMETUTb NPEenMyLLEeCTBA MHBEKLLMOHHOIO MeToAa:

" He3HauuTe/lbHble BO3A4ENCTBMA Ha ¢yHAAMeHT (6e3onacHoCTb ANA 34aHuA, WaaAwmi
pexum pabor);

" BbICOKaA npoussoauTenbHocTb Tpyda (Ao 50 m3 rpyHTOo6eToHHOro maccmea Ha 1 3BeHo B 1
CMeHY);

" BO3MOMKHOCTb YCUJIEHUA TPYAHOAOCTYMHbIX YYacTKOB ¢yHAameHTa (ymeHblueHne obbema
[OMNO/IHUTENbHbIX PaboT);

" BO3MOMHOCTb BedeHus paboT B CTECHEHHbIX YyC/ioBUAX (ymeHblleHMe obbema
AONONHUTENbHbIX PaboT);

" MasnorabapuTHoe U nerkoTpaHcnopTupyemoe obopyaoBaHue (MUHMMMU3ALMA TPAHCMOPTHbIX
pacxo40B 1 PacxoA0B Ha pa3melleHre obopyaoBaHNA Ha NOWAAKe);

" BblCOKasA rMBKoOCTb rpaduKa npoBedeHUs pPaboT B pasHbiX ydyacTKax 34aHuA (BbiCOKas
BO3MOHOCTb MaHEBPa TEXHOIOTUYECKMMM NOTOKAaMM, COKPALLLEHNE CPOKOB CTPOUTENIbCTBA).

MonynapHoctn OTAB «Mukpoayp» BO MHOIOM CnocobcTBOBanu pes3y/bTaTbl MPaKTUUYECKOro
npUMeHeHua maTepuana Ha obbekTax B Poccun. Hanbonee MHTEPECHbIM U KPYMHbIM O0ObEKTOM
npeacTaBaseTca YCTPOMCTBO AOMNOJHUTENbHbIX PYyHAAMEHTOB KOMMNAEKCA 34aHMA BepxoBHOro
cyga PO B Mockse.

Kpome 3TOro, ctout Ha3BaTb TakMe OODBEKTbl, KaK 34aHMe FAMOHCKOro KOHCY/bCTBa,
aAMUHUCTPATUBHOE 34aHMe B PomaHoBOM nepeynke, uepkosb bosnbworo BosHeceHna Ha b.
HUKUTCKOM yn., agMUHUCTPATUBHOE 3Z4aHMe Ha b. Mpy3MHCKoM yn., 3gaHue noconbcTBa Kunpa,
ocobHAK Mopo3oBa Ha Bo3aBukeHKe 1 apyrne obbeKTbl, rae GyHAaMeHTbl 6bl1M yCUNeHbl nyTem
YKpensieHna rpyHTa MHbektuposaHmem OTAB «Mukpoayp».

Mo mamepuanam crieyuanuszuposaHHo2o cemuHapa OO0 «CmpoluHgpopm» I LT i 3 i

HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum
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naea 1. Hogayuu 8 cmpoumesnbHbIX MAMepUanax U KOHCMPYKYUAX, UCMOAb3yeMblX Npu rnpoussoocmeae
nodzomosumersibHbIX U 3eMsAaHbIx pabom, ycmpolicmea ocHosaHull u pyHOameHmMos

3awmTa BbICOKMX OTKOCOB C MOMOLLLbIO METOAUKU rBO34eBaHuUA

lBO34EBaHME ABNAETCA SKOHOMUYHOM TEXHO/IOTMEN, KOTOPAA yay4yllaeT CTabUAbHOCTb CKNOHOB
NyTEM TOBbIWEHNE Koresuu (CUenieHns) M MNPOYHOCTU Ha PaCTAMKEHWE W CXKaTUe TPYyHTOB.
[BO34EBaHME COCTOUT U3 TPEX S/1IEMEHTOB:

" CYLLECTBYHOLLEN FPYHTOBOM OCHOBbI (CbIMyYMX UM CBA3AHHbIX TPYHTOB);

" [PYHTOBbIX FBO3A4EW, BbINOJHEHHbIX BypeHneM U UHbEKUMEN;

" HapyxHou 060/104KM, KOTopaa chopmMMpoBaHa U3 aPMUPOBAHHOTO Habpbi3raHHOro 6eToHa 1
CMeuManbHbIX CETOK. [PyHTOBbIE FBO3AW MOTYT NMPUHUMATb PAcTArMBaOLWME U cpe3atowme
HanpAXeHWA, a TaKke u3rmbatowme MOMeHTbl. B cayyae npMMeHEHWA COOTBETCTBYHOLLETO
KonuyectBa rsosgein Ha 1 m? OTKoca, YKpennéHHoe MeToA4OM rBO3ZeBaHHWA OCHOBaHWE
rpyHTa BeAET cebsa nos Harpy3Kom, Kak MOHOMUT.
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Jlekyusa 4
naea 1. Hogayuu 8 cmpoumesnbHbIX MAMepUanax U KOHCMPYKYUAX, UCMOAb3yeMblX Npu rnpoussoocmeae
nodzomosumersibHbIX U 3eMsAaHbIx pabom, ycmpolicmea ocHosaHull u pyHOameHmMos

TexHonorusa Soilcrete

Soilcrete (oT KOMBWHAUMWU aHIMUCKNUX cNoB soil — rpyHT U concrete — 6eToH), O3Hayaer
OTBEPAEBLUYID CMECb FPyHTa M LEeMeHTa, obpa3yemMol B OCHOBAaHWUW BCAEACTBME MPUMEHEHUSA

HOBOW TEXHONOMNU YKpenneHunAa rpyHTa.

Mepepn npeobpasoBaHnem B Soilcrete, rpyHT paspbixiserca npyM NOMOLLM MOLLHOM CTPYU BOAbI
NN KOHL,EHTPUPOBAHHOW LEMEHTHOM CMEeCU, YaCTO COBMECTHO C KOXKYXOM M3 CKATOro BO34yXa,
CO CKOpPOCTblO Bblneta y consia cebiwe 100 m/c. Pa3pbIXEHHbIM TakMm 06pasom rpyHT
CMEeLINBAEeTCA C LLeMEeHTHON cmecbto. M36bITOK cmecn BbIXOAUT Ha MOBEPXHOCTb BAO/b BypoBoOi
Tpy6bl. MNpeaen AencTBmA pexyLLen CTpym 3aBUCUT OT poda FPyHTa, NPUMEHAEMOM TEXHONOTUU, U
pocturaetr 2,5 m. BoamoxHO ¢opmupoBaHMe B rpyHTe t0ObIX reomerpuyeckux ¢opm no
TexHonorun Soilcrete, KoTopble 04HOBPEMEHHO NONYYAOT M ONpeAenéHHble CBOMCTBA MaTepuana,
M3 KOTOPOTO M3roToB/IeHbl. MonyyeHHbI maTepuan Soilcrete TwaTenbHO NpuneraeT K OCHOBaHUIO
byHOameHTa ntoboi KoHUrypaumm

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAJp0E AR CTPOMTEALCTEA W HHK

PoCCHM
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Inasa 2. Hosayuu 8 cmpoumesbHbix Mamepuanax U KOHCMPYKYUAX, UCMOAb3yeMblx Mpu 8038edeHuu 6emoHHbIX U
HenezobemoHHbIX KOHCmpyKyul

laea 2. Hosayuu 8 cmpoumesibHbIX Mamepuanax U KOHCMpPYKYUAXx,
ucnonb3yembix Npu eo3sedeHUU 6emoHHbIX U xcene306emoHHbIX
KOHCMpyKyul

HoBauuu B cTpouTeNbHbIX MaTepuanax U KOHCTPYKLMAX, UCNO/Ib3yeMbIX MpU
BO3BeAeHUU BETOHHbIX U }Kee306eTOHHbIX KOHCTPYKUUIA

CoctaB 6eToHHOW cmecu AonxkeH obecneuymBaTb 3aJaHHble €l CBOWCTBA, a TaKM»e CBOMCTBaA
3aTBepAaeBLllero 6eToHa, NO3TOMY He pexxe ABYX pa3 B AeHb 3aBoAcKaA nabopaTtopua beper npoby
N AAeT XapaKTepUCTUKY BbiMycKaeMon 6eTOHHOI cmecH.

LlemeHT JonXeH MMeTb 3aBO/CKON NacnopT, Npu XpaHeHUn 6onee 3 MecALEB NPOBEpPAETCA ero
aKTUMBHOCTb. 3anpeLLaeTcs XpaHUTb PAAOM LLEMEHTbI Pa3HbIX MapOK U BUAOB.

Hanbonblumnin pasmep 3epeH KPYMHOro 3anosHUTeNna NpUHUMaoT He 6onee 1/3 HaummeHbluen
TO/NLMHbI TOHKOCTEHHOW KOHCTPYKUWUKU, ANA Kene306eToHHbIX AT — He bonee 1/2 TonwuHbl
NAWUTbI, ANA APYTUX apMMPOBAHHbIX KOHCTPYKUMM — He 6onee 2/3 HaMMeHbLUEro paccToAaHuA
MeXKAay CTEPKHAMW apMaTypbl. B necke He f0/1KHO ObITb 3epeH rpaBua 1 WebHs pasmepom bonee
10 mm, a yvactuly, oT 5 go 10 mm He 6bonee 5% nNo macce, OCTasbHble YacTULbl AONXHbl BbITb
pasmepom meHee 5 mm. MpurogHocTb BoAbl A1 NPUTOTOB/IEHUA GETOHHOW CMecu NpPoBepAtoT
NabopaTopHbIM NyTEM.

BeToHHble cmecu, B 3aBUCMMOCTIN OT BOAOLEMEHTHOrO OTHOLWEHMA, @ OHO 0ObIYHO BapbUpyeTCs B
npeaenax ot 0,35 go 0,8, 6bIBalOT Pa3HOM KOHCUCTEHUMW — KECTKME, MasionoABUMKHbIE U
noABusKHble. CTeneHb NOABUMKHOCTU XapaKTepM3yeTcA OCaf KoM CTaHAaPTHOrO KOHyCa, MMEIOLLLEro
BbicoTy 00bl4HO 30 cm. YpoboyknagpiBaemocTb OGETOHHOM Ccmecu, onpeaensaemas
BUCKO3MMETPOM, — CMOCOBHOCTb NoA, AecTBMEM BUOpPaLIMM pacTeKaTbCs M 3anNoAHATL dopmy. B
BMCKO3UMETpPE NoJ AeNCcTBMEM BUOpaLmMm CTaHAAPTHbIN KOHYC C 6ETOHHOM CMEeChbio NpeBpaLlaloT B
paBHOBENNKNI Mo 06bemy uUuanHApP. Bpems (B c), 3a KoTopoe 6eToHHaA cmech 3anonHAET o6bem
BMCKO3UMETPaA, AB/IAETCA NMOKa3aTes1eM BA3KOCTU Uun yaoboyKnaabiBaemMocTy.

MpoBepKy npoyHocTn 6etoHa (TOCT P 53231-2008 «beToHbl. [lpaBuna KOHTPOJIA U OLEHKM

NPOYHOCTU») OCYLLECTBAAIT KOHTPO/JbHbIMM Kybukamm c pebpamm 10, 15, 20 n 30 cm.
MeTannnyeckne ¢opmbl KyOUKOB 3aMO/IHAIOT TOW e OETOHHOW CMeCbio, YTO M OCHOBHYHO
KOHCTPYKLMIO, U BblAEPKMBAIOT A0 pacnanybivBaHMA Bo3e 3a6€TOHMPOBAHHOM KOHCTPYKLUW.

OaHoBpeMeHHO pacnanybamBatoT U KybUKK, Aanee Ux XpaHAT B yCA0BUAX, BAN3KUX K TBEPAEHUIO
6eToHa OCHOBHOM KOHCTPYKUMMU. [NA HEMACCMBHbIX KOHCTPYKUMW  pa3faBAuMBalOT KyOuKM M
NpoBepAT NPOYHOCTb OETOHA Yepes 28 cyT, A4NA MaccmBoB— B BospacTte 60, 90 n 120 aHeln.
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Ona nopbopa coctaBa 6ETOHHOMW CMecM B 3aBMCMMOCTM OT Tpebyemon NOABMMKHOCTU WU
BOA,0LEMEHTHOrO OTHOLWEHMA CO34aHbl TabANLbI COCTaBa CMECH.

KoaddumumneHT Bbixoga — OTHOWEHME 0bbema BETOHHON cmecn K 0b6bemam Cyxmx maTepuasnos,
0obbiyHO B npeaenax ot 0,58 ao 0,72. Bce 6onblluee NpUMeHEHNE HaXOAMUT cyxas CTpouTeNbHas
cmecb (CCC) — cmecb BsKywero, 3anosHuTens, [06aBOK, MUIMEHTOB, OTAO03MPOBAHHbLIX U
nepemMellaHHbIX Ha 3aBOAe, U 3aTBOPsiemMasi BOAOM nepen ynotpebneHnem. ToyHoe Ao3npoBaHue
KOMMNOHEHTOB MO3BONAET MNoJyyaTb 60see  BbICOKME TEXHUYECKME XapPaKTEPUCTUKU TOTOBOM
NPOAYKUMM MO CPaBHEHUID CO CMECAMM, NPUrOTOBASEMbIMW HA CTPOUTE/IbHOM MJIOLWaAKe.
Ba)KHbIM A,0CTOMHCTBOM CYXMX CMECEN ABNAETCA BO3MOXKHOCTb LiesieHanpasaeHHoro gobasneHus
B HUX XMMWYECKMX O00aBOK WU MUKPOHAMOJIHUTENEN, KaK yAydllalowmx MX CTPYKTYpY, Tak u
NoAroTOBAEHHbIX A1A NPUMEHEHUA B XO/104HOE Bpema roaa.

Cyxme cmecu gna npousBoactsa 6eToHHbIX paboT noapasaeneHbl HA HecKosbKo rpynn. Cyxue
6eTOHHblE cMecu NpeacTaBaAoT coboM cmecb KpynHOro sanonHutens ¢ ¢pakumamm o 20 mm,
necka, BAXKyllero M AobaBok. Ha ynakoBKe TakMX CMecel, B YaCTHOCTM B 3aBUCMMOCTM OT
MaKC1MManbHOWM KPYMHOCTM 3anONHUTEeNA, AaHbl MOKa3aHMA Mo ONnTMManbHOW obnactu
NPUMEHEHMA — KapKac 34aHuA, 3a4e/1Ka CTbIKOB, YCTPOWCTBO MNONOB U T.4,

MenkosepHUCTbIN 6eToH Hanbonee yoobeH A1 MOHTAXKHbIX, PEMOHTHbIX pPaboT, ycTpoiicTBa
CTAMKEK, A4N1A paboT Npu OTpULATE/IbHbIX TEMMEPATYPAX.

Mopo3ocToinkne 6etoHHble cmecn (TOCT 10060.1-95 «BeToHbl. ba3oBbln meToa, onpeaeneHus

MOPO30CTOMKOCTU») pa3paboTaHbl cneunanbHO AN  MPOM3BOACTBA PaboT B 3MMHee Bpems.
TaKnMe cMmecu MMetoT B COCTaBe cneuuanbHble 06aBKKU, NO3BOAIOLLME CBEXKEYN0KEHHOMY BETOHY
NPOAOAXaTb HabMpPaTb NPOYHOCTb NPU NOHMMXKEHUU TemnepaTypbl 4o -15 C.

Cmecu Ana 3aMOHONINMYMBAHUA NPUMEHUMbI ONA 3a4eNKu GYHAAMEHTOB, CTbIKOB 3/1EMEHTOB, B
TOM YnUCNe KONOHH B GyHAAMEHTax, B OCHOBHOM TOrAa, Koraa Heobxoammbl BbICOKAs NPOYHOCTD,
XOPOLUME PEOJSIOTMYECKME XaPaKTEPUCTUKN CMECEN 1 BbICTpbI HAabop NPoYHOCTHL.

BeeneHue B cTpaHe Honee KecTkMx aHeprocbeperatowmx CTPOUTENbHBIX HOPM AenaeT MHOorne
TPAAMUMOHHbIE MaTepuanbl  ANA  Orpa*KAatoLLmnx KOHCTPYKUMA  Mano npuemaembiMu.
MepcneKkTUBEH B CIOXKMUBLUENCA CUTYaUUM AYENCTbIA BETOH, MPUMEHEHNE KOTOPOro basnpyeTcs Ha
HeobxoanmbIx MPOYHOCTHBLIX W  TEMNJOU30NALMOHHDBIX XapPaKTEPUCTUKAX, 3IKOJOrMYECKON
6e3onacHocTH, HeroptoyecTn. PaspaboTaHHaa TexHonorna 6e3aBTOKNABHOro Avyeuctoro 6etoHa
CYXO MMHEepann3auum no3BoaAET AOCTAaTOYHO MNPOCTO U3roToBAATL 6eToH naoTHocTbio 300...900
Kr/mM3, NpuMeHAaTb MpaKTUYeckn fobble rMApaBAMYECKME UM BO3AyLWHblE BAMYLLIME, MOy4YaTb
b6eToH 6e3 TensoBon 06PabOTKM C MCMO/Ib3OBAHMEM OTEYECTBEHHbIX CMHTETMYECKUX AelleBbiX
NOBEPXHOCTHO-aKTUBHbIX BELLLECTB.

oY ANC Avagesma NoBsILWEHHA

HERAHDHHALHN W TepenaaroToRKH

HAQPOE AR CTROMTRALCTEA W HLHK

PoCcHM
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HaxoauTt wupoKkoe npumeHeHne cteknopmbpobetoH (CPB) — KOMMNO3ULMOHHBLIA MaTepuan,
COCTOAWMA U3 LLEMEHTHO-MECYaHOro pPacTeopa, apMMpoOBaHHOro oTpe3kamu (pubpamm)
LLLeI0YEeCTOMKOro CTEeKNO0BONOKHA. CPB coueTaeT B cebe CBOMCTBEHHbIM LEMEHTHbIM PacTBOpam
BbICOKMIM npegen  NPOYHOCTM Ha CKaTMe CO 3HaAuyMTenbHO Bo3pacTatowmmu, 6raarogaps
CTEK/I0OBO/IOKHUCTOMY apMMPOBAHWUIO, yaapHoM npoyvHocTbio (B 10... 15 pas), npoyHOCTblO Ha
n3rmb n pactaxenue (B 4...5 pas). Mpu atom COB He noaBep>KeH KOpPpo3nn, 061aaaeT BbICOKOM
OTHECTOMKOCTbIO, HE COAEPKUT METAN/IUYECKOW apMaTypbl U KPYMHbIX 3aMOAHUTENEN, NO3TOMY Ha
NNLEBON NOBEPXHOCTM HET MOP M PAKOBUH, YTO OOYCNOBAMBAET MOBLIWEHHYIO apXUTEKTYPHYHO
BbIPA3UTENIbHOCTb U NIACTUYHOCTb MaTepuana. CPb Haxo AUT NPUMEHEHNE B Ka4yecTBE HECHEMHOM
onanybKM-o6MLOBKN, B MOHO/NIMTHOM [OMOCTPOEHUU HaBecHble naHenn u3 CPb asnatoTca
ONTMMANbHbIM  peleHnem ANA YCTPOMCTBA HaBEeCHbIX BeHTUAMpyembix ¢acagoB, a B
KpynHonaHenbHOM gomocTpoeHnn COb moxeT H6biTb MCNONb30BaH B KayecTBe O4HOMO MU ABYX
HapYHbIX CNOEB Orpa*kAatoLmnx NnaHenemn.

B KauecTBe MoANDMKATOPOB CBOMCTB BETOHOB N CTPOUTE/IbHBIX PAaCTBOPOB, M3roTaB/MBAEMbIX Ha
BAMYLLMX HA OCHOBE MNOPTAAHALEMEHTHOrO K/AMHKepa, MNPUMEHAIT HeopraHuvyeckne U
OopraHMYecKMe BellecTBa eCTeCTBEHHOIO M UCKYCCTBEHHOTO npoucxoxaeHuna (TOCT 24211-2008).

lposepka Kayecmsea 6emoHHo U cmecu

OoHMM M3  OCHOBHbIX MOKasaTenem KayectBa OETOHHOM cmecn  ABAAeTcA  ee
yooboyKnaapiBaemoctb. 3TO CBOWCTBO OETOHHOM CMecuM  OUEeHMBAEeTCs  MNoKasaTenammu
NOABUMMKHOCTM M KECTKOCTU. B 3aBUCMMOCTM OT ee BeNYUHbl OETOHHble CMeCU YCNOBHO
pa3aenatoT Ha NOABUMKHbIE U YKECTKME, KOTOPbIe OT/INYAIOTCA APYr OT Apyra No CBOEMY COCTaBy,
BHELUHEMY BUAY U CTPOEHMUIO.

Mpy 6ETOHMPOBAHUN MOHOJIUTHDLIX KEeNe3006eTOHHbIX KOHCTPYKUMI Yalie BCEro NpuMMeHstoT
noABUXHble 6ETOHHbIEe CMecH.

PabOTHUKM CTPOUTENbHOW MM 3aBOACKOM NabopaTopumn AONKHbI HE pPeXKe ABYX pPa3s B CMEHY
KOHTPO/IMPOBaTb MNOABUXKHOCTbL OETOHHOW cmecu, oTbupas ANA KOHTPO/bHbIX WCMNbITaHUN
cpegHioo Npoby OT KaXKAoro coctaBa 6ETOHHOM CMecu B Havane, cepeauHe U KOHLE pPasrpysku
6apabaHa beToHOoCMecHTeNA.

B cnyyae, Korga TpebyeTca NpoBepuUTb NMOABUMKHOCTbL OETOHHOM CMecM B MEecTax ee YKNaZKW,
nabopaHT nocne ee BbITPY3KM M3 TPAHCMNOPTHbIX cpeacTB oTbupaeT Npobbl U3 HECKONbKMX MeCT
oAMHaKoBbIMKU nopumnammn. OTobpaHHyo Npoby TwaTenbHO NepemeLwmnBatoT U He no3agHee 5 MUH
noc/se OKOHYAHWUA NePeMELIMBAHNA HAYMHAIOT UCMbITbIBAT.

Boga monkHa yaoBneTBopsTb TpeboBaHuaM ctaHgapta [OCT 23732-79 «Boga ana 6etoHoB M

pacTBopoB. TexHnyeckne ycnosua». CogepaHme B BoAe opraHUYeCKUX NoBepPXHOCTHO-aKTUBHbIX

BeLLeCTB, CaxapoB WU GeHO0B, KaXKA0ro, He JOMKHO bbiTb 60n1ee 10 ME/AnOKUCAFEMACELBOADI
E-..-"’; HBAMPHHALMN W NepenoaroToBrH
HAJp0E AR CTPOMTEALCTEA W HHK

PoCcHM
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He A0/MKHa bbiTb 6onee 15 mr/n. BogopoaHblit nokasatenb Bogpl (pH) He AonxeH 6biTb meHee 4 1
bonee 12,5.

Boaa He po/mKHa cogepKaTb NAEHKU HedTENPOAYKTOB, KMPOB, Maces, a TaKkKe npumecein B
KONIMYECTBax, HAPYLUAIOLWMX CPOKM CXBATbiBAHMA M TBEPAEHMA LEMEHTHOro Tecta U 6eToHa,
CHMXKAOLWMX MPOYHOCTb M MOPO3OCTOMKOCTbL OeToHa. B Boae, npuMeHsiemol A/1a 3aTBOpPEHUA
OETOHHbIX CMecel U NOSIMBKU BETOHA, He A0MKHO ObiTb OKPALLMBAIOWNX NPUMECEN, €CIN K BETOHY
npeabABAAT TPe60BaHUA TEXHWUYECKOM ICTETUKM.

ﬂ,OI’IYCKaeTCﬂ npumeHeHne TexHn4eCcknx wum npunpoaHbiX BOA, 3arpA3HEHHbIX CTOKaMM,
cogepXawmmm npmmecn B KOAMYECTBaX, nNpesbliwaloWnMX YyCTaHOBJ/IEHHbIE B TaGI’IVILI,e, Kpome

o -1
npmmecen MOHOB Cl npu ycnosuun 06A3aTeNbHOro COOTBETCTBUA KayecTBa beToHa NOKa3aTenAam,
3a4aHHbIM NPOEKTOM.

AHanM3 KayectBa BO/Abl OCYLLECTBAAIOT MPUM OpraHM3auuu MNpPOU3BOACTBA OGETOHHbIX U
¥ene3obeToHHbIX KOHCTPYKLMIA U B NOCAeAyoLLEM NMPU BCAKOM U3MEHEHUW UCTOYHMKA NONYYEHUA

BOAbl MM COCTaBa NPUMECEN.

Mpobbl BOAbl N3 UCTOYHUKOB C HEMOCTOAHHbIM XMMWYECKMM COCTAaBOM Mpumeceit oTbmpatoT ¢
YY4ETOM CE30HHbIX, CYTOYHbIX U APYTUX U3MEHEHWNI COAEePKAHUA NPUMECEN.

Mopbop coctaBa 6eToHa cnegyeT NPoOM3BOAMTb B COOTBETCTBMU € TpeboBaHuamKn TOCT 27006-86

«beToHbl. MpaBuia noabopa coctaBa» € LEAbO NONAYYEeHUA 6ETOHA B KOHCTPYKLUMAX C MPOYHOCTbIO
M APYrMMM  MOKa3aTeNsiMM  KayecTBa, YCTAHOB/IEHHbIMM [OCYAAapPCTBEHHbIMU CTaHAapPTaMM,
TEXHUYECKUMM ycnoBuamu (TY) MAM NPOEKTHOM [AOKYMEHTaUMen Ha 3TU KOHCTPYKLMK, Npu
MUHMMA/IbHOM Pacxoe LLleMeHTa UAN APYroro BAXKYLLEro.

Jlobasku 0n1a 6emoHa

FOCT 24211-2003 «[lo6aBKkuK ana 6eToHOB M pacTBopoB. ObLMe TeEXHUYECKNE YCA0BUA »

Ona perynnpoBaHna cBOUCTB 6eTOHa, DETOHHOM CMecU WU 3KOHOMUU LEMEHTA NPUMEHSAIT
pas3anyHble fob6askn. Nx nogpasaenatoT na ABa Buaa: xmumuyeckme gobasku, BBOAMMble B 6ETOH B
Hebonbwom Konuyectse (0L ... 2% OT Maccbl LEMEHTA) U U3MEHAIOWME B HYXKHOM HanpaBAeHUN
cBovictBa 6OeToHHOW cmecn M 6eToHa, M TOHKOmosoTble aobaBkn (5 .. 20% wu 6onee),
MCMNONb3YIOLWMECA ANA SKOHOMUMU LEeMeHTa, NoNyYeHMA NAOTHOro 6eToHa MpuM ManblX pacxonax
LeMeHTa U NOBbIWEHNA CTOMKOCTU 6eToHa. [pumeHeHne XMMUYECKMX A06aBOK ABAAETCA O4HUM
13 Hanbonee yHMBepCanbHbIX, LOCTYNHbIX U TMOKMX cNOCcob0B ynpaBieHMA TeXHoNorMel 6eToHa u
perynMpoBaHuA ero cBOWCTB. [1n1aHbl Pa3BUTMA CTPOUTENbHOM WHAYCTPUWU NpesycMaTpuBatoT
3HaunTeNbHOE paclUMpeHne NPon3BOACTBA DETOHHbIX CMecel C MCcnosib3oBaHMeEM 3PDEKTUBHbIX
[06aBOK, NpUMeHeHMe HOBbIX BUA0B J06aBOK.

oY ANC Avagesma NoBsILWEHHA
HERAHDHHALHN W TepenaaroToRKH
HAAPOS ANR CTPOMTEALCTEA M HHK

PoCcHM
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Xumuyeckue 0obasKu KnaccupuumpytoT no ocHoBHoMy 3dbdeKTy geicrteua: 1) perynvpytowme
CBOMCTBA BETOHHbIX cMecel; naacTudnumpyrowme, T. € yBenmunsatowme nogBnKHoCTb 6eTOHHON
cmecn; cTabunusupylowme, T. e npeaynpexjatolme paccnoeHne 6HeTOHHOM  cmecw;
BOLOYAEPKMBAOWME, YMEHbLIAOWME BOAOOTAENEHUE; 2) pPeryampylolme cxBaTbiBaHWE
H6EeTOHHbIX Cmecelt W TBepAeHue 6eToHa: yCKopAwlwMe WAN 3aMefNAlolWMe CXBATbiBaHWE,
ycKopstowme TBepaeHWe, obecneuvBatowme TBEPAEHME MPU OTPULATENbHbIX TemMMnepaTypax
(npoTnBOoMO-po3HbIE), 3) peryanpytowme NAOTHOCTb U MOPUCTOCTb BETOHHOM cmecn U BGeToHa,
BO3yXOBOB/IEKatoLME, rasoobpasytouyme, neHoobpasytouue, ynnoTHAKLWMe
(BO3pyxoyganaowme n KonbmaTupylowme nopbl 6eToHa), rmapodobusnpyowme; nobaBkn —
perynatopbl pedpopmaunin 6eToHa, pacwupalowmne papobasku; 4) nosblwaloWme 3aWUTHbIE
cBorictBa 6eToHa K CTanu, UHIIMBUTOPbI KOppPOo3un cTanu, 5) npuaarowme 6eToHy cneumanbHble
cBoKcTBa: rmapodobusmpyolme, T. € ymeHbllalowme cMaunBaHme 6eToHa; aHTUKOPPO3UOHHbIE,
T. € NOBbILAMOLLME CTOMKOCTb B arpeccuBHbIX Cpesiax; Kpacallme; nosblwatowme 6akTepuunaHble 1
NHCEKTULMNAHbIE CBOWCTBA, 3N1eKTPOU30NALMOHHDIE, sNeKkTponpoBoALLne,
NpPOTMBOPaANALMOHHbIE.

Hekotopble  pobaBku  obnagawT  NOAUPYHKLMOHANbHLIM  AEUCTBUEM, Hanpumep
nnactuounumpyrowmMe 1 BO3AyXOBOB/AEKaoWMe, razoobpasyowme n niactubmumnpyowme n ap. B
3TOM cny4dae f06aBKy KnaccuoumumpytoT no Hanbonee BbiparkeHHOMY 3P deKTy aencTBUA.

bonbwoe 3HayeHne umeetr 3PPEKTUBHOCTb BO3AENCTBMA A00aBKM Ha OETOHHYD CMecb MAn
6€eTOH, KOTOpyl O0O6bIY4HO OLLEHMBAIOT MO BEAMYMHE MAKCMMANbHOIO TexHu4yeckoro 3ddekra,
OOCTUTaemMoro npu BBeAeHUM AaHHoM Ao06aBkM. [obaBKM o4HOro Knacca MOryT 3aMeTHO pas-
nmyatbca no adpdekTMBHOCTU. B 3TOM cayyae NPUMEHAIOT AOMNOAHUTENbHYI KaaccuduKaLlmio
[06aBoK no rpynnam, obnagarowmm onpeaeneHHon adPeKTUBHOCTbIO.

lnacmugpukamopsl 6emoHHbIX cmecell HavYanu WUPOKO npumeHaTbea B 40 ... 50-x ropax, u
CerogHs OHW 3aHUMAlOT Bedyllee MeCTO cpean XUMMUMYECKMX n[00aBOK, MPUMEHSEeMbIX B
TexHonormn 6HeTtoHa. B KauyecTBe naacTuoMumpyowmx A06aBOK  WMPOKO  MCMOAb3YIOT
NOBEPXHOCTHO-aKTUBHble Bew,ecTBa (MAB), HepeaKO Monyvyaemble M3 BTOPUYHbIX MPOAYKTOB M
OTXO40B XMMWYECKOM npombiwneHHoctu. [MAB penat Ha ase rpynnol: | rpynna —
nnactuomnumpyowme nobaBku rmMapoduabHOrO TMNa, CNOCOOCTBYHOLLME AMCNEPrMPOBAHUIO
KONIOMAHOWN CUCTEMbI LLEMEHTHOIO TecTa M TeM CaMbIM yayyllatowme ero Tekydectb; Il rpynna—
rmgpodobusmpyowme nob6aBku, BOBNAEKatlowme B OETOHHYD CMeCb MenbyYaline My3blPbKK
BO34yxa. Monekynbl NOBEPXHOCTHO-AKTUBHbIX MApPodobHbIX aA0b6aBOK, aacopbupyack Ha
NOBEPXHOCTM pa3fena BO3AyX— BOAA, MOHWUMKAKOT NOBEPXHOCTHOE HaTAXEeHMe BoAbl U cTabunn-
3MPYIOT MesibYaine ny3blpbKM BO34yXa B LemeHTHOM TecTe [JobaBKku U rpynnbl, UMesi OCHOBHbIM
Ha3HaYyeHMeM peryiMpoBaHMe CTPYKTYpbl U NOBbILEHNE CTOMKOCTU B6eToHa, 06a1aatoT nNpu 3TOM
3aMeTHbIM nnacTudunumpyrowmm spdekTom.

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAQP08 ANA CTROMTEALCTEA W HLHKE

PoCcHM




12 | J/lekyua 4
Inasa 2. Hosayuu 8 cmpoumesbHbix Mamepuanax U KOHCMPYKYUAX, UCMOAb3yeMblx Mpu 8038edeHuu 6emoHHbIX U
wenezobemoHHbIX KOHcmpykyuli JobasKu 0158 6emoHa

N3 pobaBoK | rpynnbl Hanbosiee WUPOKO NPUMEHAIOT CyNbPUTHO-APOXKKeBYI bpaxkKy (CAB). ITa
nobaBKa npeactaBaset coboit KanbLumeBble CONN NNTHOCYAbPOHOBbLIX KUCNOT. [MonyyatoT ee B BUAE
XUAKOCTU U3 CyNbPUTHBIX WenoKkos, obpa3syowmxca npu nepepabotke Lenntono3bl. BoinyckawoTt
TakKe niactuduKaTop agunuHoBbIn wenouHbiii (MALL-1), ynapeHHyo nocnenpox:kesyto bapay
(YNB), nnactuduratop BPM-1 n ap.

K pob6aBkam Il rpynnbl OTHOCAT: CMO/MY HeEWTPanu3oBaHHy Bo3ayxoBoBaeKatowyto (CHB);
HaTpMeBYD CONb abMETMHOBOW KUCAOTbl, NOJyYaemMyto B BUAE MOPOLIKA WAWN KUAKOCTU NyTem
OMblIeHMA KaHWbOM eaKMM HATPOM; OMbIIEHHbIM gpeBecHbl nek (npenapat LUHUWNC-1) —
nacTy, NOAy4Yaemylo HeuTpanusaumen eoKMM HATPOM KUAKUX KMCNOT APEBECHOro MeKa; CMony
ApeBecHyto ombineHHyo (COO), cUHTETMYECKYl0 MOBEPXHOCTHO-aKTMBHYO gobasky (CMA),
nosly4aemyto U3 oTxon,0B HepTenepepaboTku, u ap.

B 06bluHbIXx 6eTOHax B KauyecTBe niacTuduKaTopa WKMpoKo mcnonb3yT CAB. COb nosbiwaeT
NOABUMMXKHOCTb OETOHHOW Cmecu, ee OAHOPOAHOCTb, TEKy4yeCTb MNpPU MNepeKkauynMBaHMM HaACOCOM,
cnocobCcTByeT COXpaHeHuo yaoboyKknaapiBaemocTM CMecu BO BpPEeMeHM, MOo3BOAAeT 33 cyeT
YMEHbLIEHUA pacxoAa BoAbl COKPaTUTb Ha 8 ... 12% pacxod uemeHTa AMb6o Mpyu HEU3MEHHOM
pacxofe LemMeHTa MOHM3UTb BOAOLEMEHTHOE OTHOLIEHWE N HECKO/IbKO MOBbLICUTL MPOYHOCTb BeToHa,
€ro BOAOHENpPOHNLAEMOCTb U MOPO30CTONKOCTb. CL4b HecKoNbKo 3ameanaer TBepaeHve 6eToHa B
paHHeM BO3pacTe, NO3TOMY Npu Npon3BoacTBe cOOpPHOro Kene3obeToHa ee NPUMEHAIOT B COMETAHUU
¢ pobaBKamn — yCKOpPUTENAMMU TBEPAEHMA LEMEHTA; YMEHblUaeT TennoBblaeseHne LueMeHTa B
nepBble AHW TBepAEeHUA, YTo obneryaet BO3BeAEeHME MACCUBHBIX eNe306ETOHHbIX COOPYKEHWI;
COb B OCHOBHOM BO3AENCTBYET Ha LEMEHTHOe TecTo, nosToMy Haubonee 3dpdekTUBHO ee
npumenenne B 6€ToHax ¢ JOCTAaTOYHO BbICOKMM PACXOA0OM LeMeHTa.

Boszdyxososnekawujue  006a8KU  WUCNONb3YIOT  [NaBHbiM  o6pasom  AnA  MOBbIWEHUS
MOPO30CTOMKOCTM HETOHOB M PAcTBOPOB. ITU [06ABKM HECKOIbKO MOHUMKAKOT NPOYHOCTb 6eToHa (1%
BOBJ/IEYEHHOIO BO3JyXa CHWMXKAeT NPOYHOCTb B6eToHa Ha CKaTue Ha 3%), nosTomy He cneayeT B
HETOHHYIO CMECb C LLeNiblo ee NNacTudUKaLmm BBOAUTb HONbLLIOE KOAMYECTBO BO3AYXOBOBJ/IEKAOLWEN
nobasku. CoaeprkaHue BOB/IEYEHHOrO BO34yxa cocTasnseT 06blMHO 4 ... 5%. B 3Tom cnydvae
NPOYHOCTb GETOHA MPAKTUYECKM HEe CHUMKAETCA, TaK KaK OTpuuaTeslbHOEe B/AWAHME BOBAEYEHHOro
BO34yXa HEWTPaNU3yeTcs MOBbLILEHMEM MNPOYHOCTU LIEMEHTHOTO KaMHS BCNeACTBME YMEHbLUEHUA
BOJOL,EMEHTHOIO OTHOLIEHMA 3a cyeT naactuouumpyowero apdpekra fob6aBku. BosgyxosoBneKkaro-
waa gobasKa rnapodobmsmnpyeT nNopbl U KanuanAapbl 6ETOHAa, a BO3AyLHbIE My3blPbKU CayXKaT
pe3epBHbIM 0b6beMOoM AnA 3amep3aHua Boabl 6e3 BO3HWKHOBEHUA OOMbWNX BHYTPEHHUX
HanpA»}eHWn. B pesynbTaTe  3HAUUTENbHO  MOBbLIWAKTCA  BOAOHEMPOHULAEMOCTb WU
MOPO30CTOMKOCTb OeToHa. BospgyxoBosneKawwme p[ob6aBku 6onee apdeKkTMBHbI B OETOHAX C
MaNbiIMM PAacXoAaMu LLEMEHTA.

K eaudpogpobHo-nanacmuguyupyrowum 006aBKAM OTHOCAT TaKXKe KPEeMHUMOPraHUYEecKHe

KUOKOCTU:  MeTUACUAMKOHAT HaTtpua  (FKXK-M), astuncunmkoHaT Hatpua  (FKX¥K-10) wu
i -y HEAAWPHHAUHKA W NEPenoAroToBEW
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3TUNTNMAPOCUNOKCA-HOBYIO KUAKOCTb (FKX-94). MpumeHAOT UX ONs8 yBEIMYEHUA CTOMKOCTU
GETOHOB M PACcTBOPOB B arPeCCUBHOM cpese, NOBbILWEHUSA AOAFOBEYHOCTN BETOHA, a TaKKe B KayecTee
rmAapodob13aTopoB NOBEPXHOCTN AYEUCTbIX OETOHOB.

B nocnegHee Bpemsa pa3paboTaHbl U BHEAPAIOTCA B CTPOUTENBCTBO HOBblE XMMUYECKME [06aBKN —
cynepnnactuduratopbl (CM). 3Tm pgobaBkM B 6GOnblUEl CTENeHW, YeM paHee NPUMEHsBLIMECA
nnactupurkatopbl (cm. Tabn. 2.8), yBeAMUMBAIOT MOABUMKHOCTb W TeEKyyecTb OETOHHON cmecw,
CYLLECTBEHHO Y/IYYLIQIOT CTPOUTE/IbHO-TEXHO/IOMMYECKMEe cBolcTBa 6GeToHa, moryt obecneunTb

3HAUYUTENIbHYIO SKOHOMMIO LeMeHTa. B 6onbwuHCTBE cynepnnactMuKaTopbl — CUHTETUYECKME
NoSIMMepHbIe BELLECTBA, KOTOPble BBOAAT B 6eTOHHYI0 cmeck B Konnyectse 0,1 ... ... 1,2% oT maccobl
uemeHTa. [eictBue cynepnnacTMdMKaToOpoB, KaK MpPaBWM/IO, OrpaHMYEHO 2 ... 3 4 C MOMEHTa

BBeAeHNA ux B HeToHHyrocmecb. Bmecte ¢ Tem CI He 3amennAaloT TBepAeHMA GeTOHa, Tak Kak
aACOPOLMOHHbIA cnovi A06aBKM Ha MOBEPXHOCTU 3€pPeH LEeMeHTa MPOHULAEeM /1A BOAbl, a ee
Aednokynvpylowee AencTBue yBe/IMUMBAET MOBEPXHOCTb KOHTAKTa LEeMeHTa M BOAbl U 4YMCNO
HOBOObOpa3oBaHW. B pe3ynbTaTte Nocse NnepBoHayasIbHOro 3ame/IeHUA TMAPOTaLUKM U 0bpa3oBaHuKA
KOAryNALMOHHOW  CTPYKTYpbl  HAcTymaeT  YyCKOpeHWe  TBepAeHus  6eToHa.  BseaeHue
cynepnnactMdpukaTtopoB o0cobeHHO 3pPeKTMBHO /18 npomnssoacTBa cOOpHOro »kenesobetoHa, rae
yBE/IMYEHME CKOPOCTU TBEPAEHMA DBETOHA MMEET Ba)KHOE 3HAYEHME W rAe NPUMEHEHWE ODObIYHbIX
NNacTMGMKATOPOB, YacTO 3amepisatoWwmx TBepaeHue, TpebyeT NpUMEHEHUA crneumanbHbIX Mmep:
BBEAEHMA B DETOHHYIO CMECb OZHOBPEMEHHO YCKOPUTENEN TBEPAEHUA, MATKUX PEXMMOB TEMN0BOM
06paboTkn n ap. NMpumeHeHne cynepnaacTMdmKaTopos No3sBonaeT apGeKTUBHO NPUMEHATL OETOHDI
C HM3KMMK B/L M nonyyaTb BbICOKYO npoyHocTb (60 ... ...80 MIlla) 6onee npocto, 4em npu
MCMONb30BAHUI APYTUX TEXHOIOTMYECKMX NMPUEMOB; LUMPE MCNONb30BATb IMTLEBOM CNOCOD M3roTos/e-
HUA cbopHOro kenes3obeToHa WAM yKNaaKy GETOHHOW CMecu C MOHUMKeHHbIMM B/LL ¢ nomolubto
KpaTKOBPEeMEHHOM BMOpauum, ycnewHo 6eToHMPOoBaTb KOHCTPYKUMM CAOKHOIO nNpoduns, COKpaTUTb
BpeMa (GOPMOBaHWUA WM3A4E/UIM, MOBbICUTb KAYecTBO JIMLLEBbIX MOBEPXHOCTEM, YMEHbLUUTL PaCXOf
LeMeHTa.

Cynepnaacmugukamopbl No CBOEN NPUPoLe MOXKHO YCNOBHO pa3fenuTb Ha YeTbipe rpynnbi: 1)
cy/NibdMpoBaHHblE MmenammHodopmanbae-rmaHbie CMOJIbl U KOMIJIEKCHblEe A06aBKM Ha UX OCHOBE, 2)
NPOAYKTbl KOHAEHcauun HadpTanuHCcybPOKMUCIOTbI U popManbaernaa M KOMNAeKcHble 406aBKM Ha
nx ocHose, 3) moaMdUUMpPOBaHHbIE (OYULLEHHbIE W MPAKTUYECKU He copeprkalme Caxapos)
NMrHocynbdatbl M KOMMNEKCHble A006aBKM Ha WX OcHOBe, 4) NPoAyKTbl KOHAEHCAUMKM OKCU-
KapbOHOBbIX KMC/IOT WM HeKoTopble apyrme  gobaBku. HekoTopble M3 BbIMyCKAaeMbIX
NPOMbILWNEHHOCTbIO NAAcTUPUKATOPOB NpuBeseHbl B Tabn. 2.9. B Hawen cTpaHe Haubonbliee
pacnpocTpaHeHune noayumn nnactuemratop C-3.

HeobxoaAMMO OTMETUTb, YTO HEKOTOopble CynepnaacTMOUKATOPbl, U3FOTOBAAEMbIE U3 BTOPUYHOTO
CblpbA NPOMbIWNEHHOCTH, Hanpumep 40-03, MOryT HECKO/IbKO 3aMeasTb TBepaeHne b6eToHa, 4yto
BbIHYXX/aeT OrpaHM4YMBaThb A03MPOBKY A0OABKM.

HBZAH T:.'I'.'-I_.'H H NepengaroTosE
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B KauecTBe ycKopuTenen TBepAeHMA NpuMeHaT xnopua Kanbumsa (XK), cynbdat HaTpus (CH),
HHTPUT-HUTPaAT-XxN0pua, Kanbuma (HHXK) u ap. MNpu 3Tom HeobxoAMMO y4uTbIBaTb MoboyHoe
Aencreue 3tux gobasok. Hanpumep, xnopua Kanbuma cnocobcTeyer KOPPO3UKM apMaTypbl, NO3TOMY
KONM4ecTBO ero B eneszobetoHe orpaHuumBaeTca 2%, He [OOMYyCKAlOT ero MNpUMEHEHUs B
KOHCTPYKLMAX C TOHKOM W NpeaBapuTeIbHO HanpaXeHHOW apMaTypoi, SKCNayaTUpyroLWmnxca B Hebna-
ronpuATHbIX ycnoBuax. CynbdaT HATPUA MOMKET Bbi3BaTb MNOSB/JEHME BbICOIOB HA MOBEPXHOCTU
KOHCTPYKUMIM, 4TO TpebyeT cneumanbHbiX NpeaoXpaHUTeNbHbIX Mep. B HUTpUT-HUTpAT-x1opuae
Kanbuma ycKopAllme AEUCTBMA XN0pMAa COYETATCA C UHIMbupylowmnm aencTBuem HUTpaTa
Ka/bLMA, YTO HECKOJIbKO CHMXKAET ONacHOCTb KOPPO3UKU apmaTypbl.

B nocneaHee Bpemsi NoABWAUCL BecxopuaHbIe YCKOpUTENU TBEPAEHUSA: antoMUMHaThl, dopmuat
KanbuuA, KapboHaTbl, rasounabl, TPU3TaHO-noamuH, dopmanbierng v Apyrve, nosbllatowme
NpPoYHOCTb 6eToHa B Bo3pacte 7 cyT Ha 20 ... 40%. MoXHO OXMAaTb AafibHeNlWero passBuTuA
3TOro Hanpas/ieHusa B banMKanlume roapbl.

B KauyecTBe NPOTMBOMOPO3HbIX A06aBOK npumeHaAT notaw (M), xnopug Hatpua (XH), xnopua,
Kanbuma (XK) n gp. 9TM 406aBKM NOHMMKAKOT TOYKY 3amep3aHua BoAbl M CNOCOBCTBYIOT TBEPAEHMIO
6eToHa nNpu oTpuUaTeNbHbIX TemnepaTypax. Yem HuKe TemnepaTypa TBepAeHMuA, Tem Bbllle
no3npoBKa AobaBku (0o 10% maccbl uemeHTa u 6onblue).

B kayecmee 2a3006pasyrowieli 006asKU LIMPOKO UCMONb3YIOT antomuHmesyto nyapy (MAK) n TKXK-
94. HaobopoT, A1a ynaoTHEeHUA CTPYKTYpbl 6eToHa AobasnaoT HUTpaT Kanbuuma (HK), xnopua u
cynbdat xkenesa (XK u CX), cynbdat anomuuusa (CA), auatuneurnn-konuesyo A3M-1 wnu
TpUaTUNEHrnKoamesyto TIM-1 cmonbl. [nAa 3ameaneHua CXBaTbiBAaHMA NPUMEHAIOT CaxapHYyHo
natoky (CIM) n gobaskn CAB, FTKHK-H0 u FKHK-94 B NoBbILWEHHbIX 403MPOBKaX.

Ona mapodoburszaunH 6eToHa, NOBbILWEHWA €ro CTOMKOCTU B arpPeccMBHOM Cpeae U A0ATOBEYHOCTU
NPUMEHSAIOT rMAPodobHO-NAACTUPUUMN-PpYIOLLME KPEMHUIMOPraHUYECKUE HKUAKOCTU- METUICU/IMKOHAT
HaTpua TKXK-M, atnncunnkoHat Hatpua [KHK-10 . [na ynnoTHEHMA CTPYKTypbl 6eToHa UCNOob3yoT
F*Cts, B KauyecTBe WMHIMOWUTOPOB KOPPO3UU — MUUTPUT HATpus, BUXpoOmMaT Kanun, ONA yaydleHus
NPOTUBOPAANALMOHHBIX CBOMCTB—CO/IN TAXKENbIX META/INO0B, A5 NOBbILWEHWA 3N1EKTPONPOBOAHOCTHU
— KOKC, Ana npuaaHua baKrepuumaHbix csoiictB — OCC. [lepeuncneHHble [00aBKM He
NCYEpPnbIBaOT BCEro MHOroobpasns MMEKLUXCA CErO/IHS B apceHasie TeXxHoa0ra MoanpurKaTopos
b6eToHa. Ymenoe nosb3oBaHWe MMM obecrneynmBaeT 3HAUYMTEIbHOE MOBbILWEHME KavecTBa BeToHa u
3KOHOMMIO PecypcoB Npu ero U3roToBJIEHUM.

Xumunyeckme p[o06aBKM MOCTABAAOTCA B BUAE BOAHbIX PAcTBOPOB, MOPOLKOB U  3MY/bCUN.
BonblMHCTBO f,06aBOK PacTBOPMMbI B BOAE, U UX BBOAAT B HETOHOCMeECUTENb B BUAE NPesBapUTeIbHO
NPUroTOB/IEHHOrO pacTBopa. HekoTopblie Aob6aBKK BBOAAT B BUAe amynbcun (TKXK-94) unm B Buae
B3Bece B Boge (MAK). OnTMmanbHas [03MPOBKA A00ABKM 3aBUCMT OT BMAA LLEMEHTA, COCTaBa
OETOHHOM CMEeCcW, TeXHONOMMU WU3rOTOBNEHUA KOHCTPYKUMU. OB6bIYHO npumeHAtoT (% OT Maccol

"‘E’J o HBERAHGHEAUHN W TepenaaroToRKH
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uemeHTa): nnactuuumpyrowmx aobasok — 0,1 ... 0,3; cynepnnactueumkatopos — 0,5 ... 1;
BO34yXOBOB/ieKalowWwmx gobasok — 0,01 ... 0,05; yckoputenei TBepgeHma — 1 ... 2. Ha npaktuke
ONTMMa/IbHYIO A,03UPOBKY A,06aBKM ONpeaenatoT ONbITHbIM MyTEM.

Ona nonyyenuns adpdekta NoAMPYHKUMOHANBHOTO AENCTBUA NPUMEHAIOT KOMIseKCHble 006a8Ku,
BK/IOYAOLLME HECKO/IbKO KOMMOHEHTOB, Hanpumep Aob6aBKM, 0 AHOBPEMEHHO naacTuduumpyowme
OETOHHYI0O CMecb M YycKopsatowme TBepaeHuMe 6eToHa, M ap. PaspabotaHo 60/bliOe KO/MYECTBO
Pa3HOODOPasHbIX KOMMAEKCHbIX A06aBOK, MO3BONAIOLWMX OCYLLECTBAATb AEWUCTBEHHOE ynpasaeHue
CBOMCTBaMM M TexHonornen 6etoHa. KomnneKcHble A06aBKM YCIOBHO MOMKHO pa3geninTb Ha NATb
rpynn: cMecu NoBepXHOCTHO-aKTUBHbIX BewecTs (1), cmecu anekTpoautos (I1), cmecn NoBepxHOCTHO-
aKTUBHbIX Bew,ecT M anekTponmTos (111), KomnnekcHble 06aBKM Ha OCHOBE CynepniacTMGHKATOPOB
(IV), choKHble MHOTOKOMIMOHEHTHble KoMMIeKCHble gobasku (V).

B KomnnekcHbix gobaskax | rpynnbl Hanbonee 4acTo NPUMEHAIOT COYETaHUe NAaCTUGULMPYHOLLUX
KOMMOHEHTOB  AMCNeprupyrowero AedcTeua  u  rHAPodo6H3NPYOWMX BO34YXOBOBAEKAKOLWMX
(CAB+CHB, NALWU+CNA) unn rmapodobmsmnpyuimx razoobpasyomx KomnoHeHTos (CAB-(-TKH-94).
MepBble XOPOWO MNAACTUOULMPYIOT MKUPHblE OETOHHbIE CMECU C BbICOKMM PacXoAO0M LEMEHTa,
BTOpble, Ha0bopPOT, TowMe BETOHHbIE cMecu. KoMnneKcHble e A06aBKN OTIMYA0TCA YHUBEPCA/IbHbIM
NAACTUGUUMPYIOLMM AENCTBMEM Ha BETOHHbIE CMECK Pa3HOro COCTaBa

oY ANC Avagesma NoBsILWEHHA
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lnasa 3. Hoeayuu 6 cmpoumenbHbIX Mamepuanax, ucrnosb3yemMbix
npu 8o3eedeHUU KAaMeHHbIX KOHCmMpyKyuli

HoBauuu B cTponUTeNbHbIX MaTepranax, UCNoNAb3yeMbiX NpyU BO3BEAEHUU
KaMeHHbIX KOHCTPYKUUMA

Kuprnuy padosoll - 0AWH U3 CaMbIX PACMpPOCTPAHEHHbIX CTPOUTENbHbIX

maTtepuanos. [pumeHAeTcA [AONA  BO3BEAEHMA  HECYLIMX CTEH MU
neperopoiok, B OAHO3TAaXHOM W  MHOFO3Ta)HOM  CTPOUTE/IbCTBE.
Mcnonb3yetca Ans  3anosiHEHMA MNYCTOT B MOHOJIMTHO-6ETOHHbIX
KOHCTPYKLMA.

MOHO BblAeNUTb pPAS, HEOCMOPUMbIX AOCTOMHCTB PAAOBOro KMUpnuya:
BbICOKaA NMPOYHOCTD, BbICOKaA NAOTHOCTD, M3HOCOCTOMKOCTb,

MOPO30OCTOMKOCTb, HEe  MN/J0Xas  3BYKOM3ONAUMA, He  BblCOKOe
BOAOMNOI/OWEHME.

PAL0BOM KMPNMY NPUMEHAETCA MPAKTUYECKM BO BCEX KAMMATUYECKMX NOACAX 3EMHOTO LIapa.

3HavyeHue M 0603Ha4yaeT HarpysKy Ha OAWH KBAAPATHbI CAHTUMETP, HAaNpPUMepP NPU 3HAYEHUU
M -100 Kupnuy Bbiaep*kuBaeT Harpysky 100 Kr Ha KaxkObl KBagpaTHbIM CaHTUMETP CBOEM
NOBEpPXHOCTU. Yem Bbiwe 3HauyeHne M U KOIPPULMEHT MOPO3OCTOMKOCTU, Tem 6osee BbICOKU
du3nyeckme nokasatenn Kupnuya. O CpPaBHEHWIO C MOSIHOTE/IbIM  KUMPNUYOM, pPALOBOM
nycToTenbl KNpnuy ob1agaeT MeHbLUMM BECOM M CKBO3HbIMW OTBEPCTUAMM, 0becneymBatoLLnumm
BbICOKYIO TEMN0NPOBOAHOCTb.

OCT 530-2007 «Kupnuy u KameHb Kepamuyeckne. Ob6WMe TexHUYECKME YCIOBUA»

pacnpoCcTpaHAeTCcA Ha KNPNU4Y N KaMeHb KepamMunieckmne, npumeHaemblie ANnAa Knagkm m O6IWILI,OBKVI
Hecywmnx mn CamMmoHecywmnx CTeH U gpyrnx anemeHTosB 3ﬂ,aHVIl7I n COOpy)-KEHMl\;L N YyCTaHaB/INBaeT
TeEXHNYEeCKne Tpe6OBaHVIH, npasuaa npnMemkKkmn, metToabl NCNbITaHWUM MSAEHMVI.

06uY0804YHbILU KUupnu4y — NPeAHasHavYeH Ana 06/1MLO0BKN HAPYKHbIX CTEH 34aHWIA, COOPYHKEHUN
M KOHCTPYKUMI. YacTo npumeHseTcs ANnA [OeKOPaTMBHbLIX LENeNn, KaK 3/1IeMeHT [eKkopa B
nNaHawadpTHOM gmM3aliHe.

O6/1MLOBOYHDBIA KUPMUY ABNAETCA HE TOMIbKO AEKOPOM, HO M KAaYeCTBEHHOW 3alMTOW Ballero
AOMa OT TemnepaTypHbIX Nepenasos, aTMOChEPHbIX OCaAKOB, YAbTPadUONETOBOrO U3NyYeHUA.
O6/MUOBOYHDBIN KMPMMY OTAINYAETCA OT APYIMX BUAOB KMPNMYa 60NbLIMM KOIMYECTBOM PAcLBETOK
n paKkTyp, a TaK e 60AbLIMM KONNYecTBOM GopMm.

MoHTaK 0611ML0BOYHOIO Kupnmya TpebyeT 0coboi TILATENbHOCTU U aKKYPaTHOCTM.


http://89.21.143.130:8080/UniversysDWNL/Library/C5E0C0E0-6170-440E-91B7-EBFE1866EC94.pdf
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Becb 06/MUOBOYHLIN KMPNUY AEAUTCA Ha TpW  TUna: OBANLOBOYHBLIA KepaMUYECKUid,
06/1ML0BOYHBIN TMNEPNPECCOBaHHbIN U 06/NLLOBOYHbINA KANHKEPHbIN.

O6NMUOBOYHbBIA  KEPaMMUYECKUA KMPMMY  MPOM3BOAMUTCA MyTemM 3aneKkaHua [nHbl  Npu
Temnepatype 1000 rpagycoB (B HEKOTOPbIX CAy4yasax, NpuM NpPoM3BOACTBE 06/MLOBOYHOrO
Kepammyeckoro Knpnuya NCNONb3YIOT BbICOKOKAYeCTBEHHbIEe Kpacutenm).
Kupnuy cunukamHsili - NPOU3BOAUTCA U3 U3BECTM, Necka n LemeHTa. CUAUKATHbINA KMpnudy nmeet
6onblue Beca Yem Kepamuyeckuid, 6onblue MNPOYHOCTU, HO B TOXKE BPEMS, MUMEET MEHbLUYIO
TENAONPOBOAHOCTb, YTO AENAET CTEHbI U3 CUIMKATHOIO KMPMNNYA - TAXKETbIMU U XONOAHbIMM.

FOCT 379-95 «Kupnny M KaMHWU CUAMKaATHble. TexHUYecKne YyCcnoBuA»

pacnpoCTpaHAETCA Ha CUAMKATHble KUPMNWY UM KaMHW, W3rotoBasemble
cnocobom NpeccoBaHUA YBNAXKHEHHOM CMeCU U3  KPEeMHEe3eMMUCTbIX
MaTepManoB W U3BECTU WAN APYITUX U3BECTecoAepralimx BAXKYLWMUX C
NnpMMeHeHMeM MUTMEHTOB M 6e3 HUX C nocneayowmMm TBepAeHUeM noj
OEeNCTBMEM HACbIWEHHOro Napa B aBTOKNaBe.

OzHeyrnopHsbll (WamomHsll) Kuprnuy - NPOU3BOAUTCA MyTem OBXKWra OrHeynopHoOW FAUHbI U
NMOPOLWKa WamoTa, B COCTaB KOTOPOro BXOAWMT KAaO/AMHOBAA rAMHA. OrHeynopHbIi (LWaMOTHbIM)
KMPMNWUY MPUMEHAETCA A1A KNagKW Meyer, KaMMHOB, AbIMOXOAHbIX TPy WM Apyrux TensoBbiX
arperaToB C TemMnepaTtypoi mcnonb3osaHua ot 1000 go 1700 °C. PekomeHayloT, AobaBnsaTL B
PacTBOpP OFHEYMOPHYH [UHY, YTO Obl NeYb MAM KaMUH He pa3Ba/ZMBaNMCb OT BO3AENCTBMA
TemnepaTypa.

KucnomoynopHsili  Kuprnu4y - TMPOU3BOAUTCA W3  KJAMHKEPHOW T[NWMHbI, C pgobaBneHuem
CneumnanbHbIX KMCNOCTOMKUX A06aBOK. KMCNIOTOYNOPHbIA KUPMNMY NpegHasHavyeH ANs MOLLeHUA
NOJIOB W CTEH, B JIETKOM U XMMWYECKOM MPOMbILIEHHOCTAX. TaK e, KUC/AOTOYMNOpPHbIA Kupnny
MOKHO MCMOJ1b30BaTb A5 06/IMLOBKN 34aHUIA U np.

Kepamuyveckue 6710KU - ABNAETCA €AUHCTBEHHbIM KEPaMMUYECKUM CTEHOBbIM
MaTepuanom, KOTOPbI MO3BOASAET BO3BOAUTb CTEHbl AOMOB TONWMHOW 38-64
cM 6e3 Mcnonb3oBaHMA AOMNONAHUTENbHOMO YTEM/EHUA, NPU 3TOM OH MPEKPACHO
NOAroTOB/AEH NOJ OLITYKaTypuBaHWE NN 06KNaAKy 0611L,0BOUYHBIM KUPMUHOM.

Mpu TonwmHe cTeHbl B 51 cm M3 Kepammyeckoro 6/710Ka, AOCTMraeTca TaKas
TENNONPOBOAHOCTb, KOTOPAA MPWU MUCMNONb30BAHUN OBBLIYHOTO KepaMWU4ecKoro
KMpnM4Ya MOXKeT OblTb AOCTUIHYTa TO/IbKO MPW TonwmMHe cTeHbl 120-200 cm.

Mmes HebonbloOW Bec, KepaMmyecknii 610K NO3BOASIET NPU CTPOUTENLCTBE

[OMOB MCNO/Mb30BaTb YMPOLLEHHYK KOHCTPYKUMIO GyHAAMEHTa, 4YTO [JaeT BO3MOMKHOCTb
9KOHOMWUTb CpeacTBa. ITo AocTuraerca 6HnarofapAa pPaAUMOHANbHOMY PACMOJIOKEHUIO MyCTOT
Kepamumyeckoro 610Ka 1 NOPUCTOM CTPYKType maTepuana.

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAJp0E AR CTPOMTEALCTEA W HHK
PoCccum
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Llnakobnok (wnakobemoH) - CTEHOBOW ONOK (KaMeHb), M3rOTOBNEHHbIA C MPUMEHEHUEM
BMbponpecoBaHua pactBopa 6eToHa B popmax Ha CTaHKax. B coctas wnakobnoka (wiakobeToHa)
BXOAWT - 30/1a, LWNAK, OTXOAbl FOPEHUs, TaK e B COCTaB LW/IaKOO/OKOB MOFyT BXOAWUTb - OTCEB
webHA (rpaBui, rpaHWT), ONUAKKU (cneumanbHo o6paboTaHHble), OTXOAbl KMpMNU4Ya, MEecoK.
3anofHUTENeM MOXKET ObiTb KaK LEeMEHTHbIA pacTBOpP, TaK U TUNC, M3BECTb WAM MarHesus.
LWnakobnoKk (WwWnakobeToH) AOMKEH MMETb CAeayloline XapaKTePUCTUKKM, MPOYHOCTb - oT M-

- 50Kr/cm?; MOpPO30CTOMKOCTb - OT 15 UMKNOB; TennonpoBoAHOCTb 6/10Ka
' ’-’ A npu cpegHeir nnotHoctm  1050-1200kr/m3 - 0,35-0,48 Bt/(MOC).
LLnakobnok (wnakobetoH) MoOXKeT ObiTb KaK MOJHOTeNblM, ero 4aulie
NPUMEHAT B GYHAAMEHTHOM CTPOUTENLCTBE, TaK U NYCTOTENbIM, €ro e
yalle NPUMEHSAIOT MPU CTPOUTENbCTBE CTEH, T.K. OH 0b6nagaer nyywen
TEN/I0 U 3BYKO U30/1ALMEN NO CPAaBHEHUIO C APYTMMU MaTepranamm.

MpurotoBneHne wnakobetoHa ykaszaHo B [OCT 25820-2000 «BeToHbl nerkuve. TexHUYecKue

YyCNoBuA» HA Nerkne 6ETOHbl, NPUrOTOBAAEMbIE HA LEMEHTHOM BAMXYLWEM, MOPUCTOM
HEOPraHMYECKOM KPYNHOM 3anosiHUTeNe, MOPUCTOM (MCKYCCTBEHHOM W/WAM NPUPOAHOM) UK
NJIOTHOM ME/IKOM HEeOpraHMYEeCKOM 3anoNHUTEeNe, NPUMEHAEeMble A5 U3rOTOBNEHUA COOPHbIX,
MOHOJIUTHbBIX N COOPHO-MOHONUTHBIX BETOHHbIX U KeNe300eTOHHbIX KOHCTPYKUMNA, U3gennin gna
3[@HUI N COOPYKEHWUI PAa3NIMYHOr0 Ha3HAYEeHUN.

Kepamzumobnok (kepamzumobemor) - 3TO KameHb (610K) cTeHoBOM,
npegHasHayYeHHbIW A1 MCNONb30BaHUA B  34aHMAX TPAXKAAHCKOTO U
NPOMbILLIIEHHOTO CTPOUTENLCTBA. B cocTaB Kepam3anTob10KoB
(kepamsnTobeToHa) BXOAUT - Kepam3uT (BCMEHEHHble W  OBOXMKEeHHble
rpaHy/nbl [AWHbI, onpeaeneHHon ¢GpakyMu), BOoAa, NECOK U LEMEHT.
CneKwasca 060/104Ka Kepam3uTa npesaeT emy NpoYyHoCTb. Kepamsntobaok
(kepam3nTObeTOH) NPON3BOAUTCA METOAOM MOYCYXOro BU6ponpecoBaHHMS,
C nocsedylouen CywKoM C WCNOAb30BAaHMEM MNpoOMNapuBaHuAa, nbo ¢

ncnonb3oBaHnem MHPpPaKpacHoW  cywKku, AMbo C  MCNONb30BAHUEM
€CTECTBEHHOW CYLUKM.

[leHob6/10K — 3TO YHUKANbHbIA CTPOUTENbHbLIN MaTepuan HOBOFO
nokoneHus. Mepsble 06pa3ubl A4YencToro 6eToHa noasuance B 80-e
roga XX BeKka, 6Onarofgaps Yy4YeHbiM, OCYLL,ECTBAABLIMM MOMUCK
CcTpolimaTtepuana, nmetoLero BbICOKME 3KCMAyaTauMoHHble . a
XapaKTepPUCTUKM M HU3KYKD CTOMMOCTb npousBoacTBa. bnaropaps
CBOMM CBoOICTBaM, NeHob610K dopmupyeT y byayliero CTpoeHusa pag,
nonesHbix ocobeHHoCTEN:

Bbicokana wymo- u Tensousonaums. Mopuctaa CTPYKTypa neHOBEeTOHHbIX 6/10KOB MAaeasbHO
noaxoauT ANA COXpaHeHus Tenna 6yaywero cTpoeHuda. OnbiTbl I'IOKa3bIBaPOT, YyTo CTeHa w3
rog Ao pﬁsa AyUllyio, no

HBAANPHHALNK W NepenoaroToBkH

_|

OAHHOro cTpoMmaTepuana UMeeT TEeMNJION30AMPYHOLLYIO cnoc@
5

Haapos ANA CTROMTENLITEA M HLHHK

PoCcHM
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CPaBHEHUIO C KMPMUYHOM KNAagKOM. ITO B CBOKO o4epeab NPUBEAET K YMEHbLUEHWUIO € TO/WMHbI, a
cnepoBaTesIbHO K 3HAUYMTENbHOM SKOHOMUM.

JonroBeyHocTb KOHCTPYKUMA. [MeHOOETOHHble OGNIOKM MMEIOT BbICOKYHD COMPOTUBAAEMOCTb
BO3AENCTBMAM OKpyKawuwen cpedpl. MoposoyctonunmsocTb Ha ypoBHe F50- F100. OtcytctBUe
nocnencTemm npu 6 4YacoBOM HenpepbIBHOM BO3A4eNcTBUA OrHA. Bbicokasn
B/IAarOHENPOHMLAEMOCTb.

BnaronpuAaTHas 3Konornyeckas atmochepa B MNOMELLEHMAX. DKONOTMYECKU YWUCTOE Cbipbe,
ncnonb3yemoe npu co3gaHuM neHobeToHa, ABnseTca abcontoTHO 6e3BpeAHbIM ANA 34,0POBbA
yenoBeKa.

JNerkocTb KOHCTPYKUMIA. Bnarogapa Tomy 4To NeHO610KM ropas3fo serye cTaHAAPTHbLIX OETOHHbIX
610K0B M Knpnuya Toro ke ob6bema, OHM MeHblUe BO3AEACTBYIOT Ha PyHAAMEHT M MPAKTUYECKN He

CKNNIOHHbI K NpocegaHuto.

FOCT 31360-2007 «M13penna cTeHOBble HEAPMUPOBAHHbIE M3 AYEUCTOro 6eToHa aBTOKNABHOIO

TBEpAeHMA. TEXHNYECKME YCNOBUA» PACNPOCTPAHAETCA Ha CTEHOBbIE HEAPMMPOBAHHbIE U3LENUA,
M3roTOB/IEHHbIE W3 AYEUCTOTO KOHCTPYKLMOHHO-TENNOU30NALMOHHOTO 6eToHa aBTOKIABHOrO
TBEPAEHWA, NpeAHA3HAYEeHHble AN NPUMEHEHUSA B KAYECTBE HECYWMX U CAMOHECYLLUX 3/1IEMEHTOB
B HAPYXKHbIX CTEHax 34aHUA W COOPYXKEHUM C CYXMM, HOPMaNbHbIM M BAAXKHBIM PEXMMaAMM
3KCN/yaTauMM NpU HearpeccMBHOM cpefe, a TaKXKe ANA BHYTPEHHUX CTeH U NeperoposoKk B
NOMeELLLEHNAX C OTHOCUTENIbHOM BNAYKHOCTbIO BO3Ayxa He 6onee 75% 1 HearpeccMBHOM Cpeaon.

HoBauuu B cTpouUTeNbHbIX MaTepuanax, CNonAb3yembiX Npyu BO3BEAEeHUU
MeTaN/INYeCKUX CTPOUTE/IbHBIX KOHCTPYKLUA

Jle2cKue cmasibHble MOHKOCMEHHbIE KOHCMPYKUUU

Ha 3anage xopowo n3sectHo noHsaTtue Light Gauge Steel Framing yto B nepeBoae Ha pPycCcKUi
MOKeT 03Ha4yaTb Jlerkne CtanbHble TOHKOCTEHHble KoHcTpyKummn (JICTK). U3 3TUX KOHCTPYKLUI
BO3BOOAT KW/JIble OAHO- W ABYX3TaKHble 34aHMA, MarasuHbl, rapaxku, obwecTBeHHble 34aHWA
(oTenu, meanMUMHCKME M CMOPTUBHbIE yuperkaeHusa). Uctopus ctpouTenbctsa m3 JICTK B EBpone,
CLUA v KaHapge HacumTbiBaeT yxxe 6onee 50-Tn net. Mpu 3Tom 3a pybeKom HaAKONIeH OrpOMHbIN
OnbIT NPOEKTUPOBAHUA, PUHAHCMPOBAHUSA, CTPOUTENBCTBA M IKCNAyaTaumn 3aaHnin us JICTK.

MocteneHHo JICTK BxogAaT M Ha pbIHOK Poccun, Tem 6osee, 4To B Hawel CTpaHe OrpoMHas
NCTOPMA METANNOCTPOUTENBCTBA, HONbLLONM ONbIT NPOEKTUPOBAHUA U CTPOUTENLCTBA U3 MeTaNNa.

JICTK xapaKTepu13ytoT cneayolme oTAMUYnTeIbHble 0CO6 eHHOCTHU:

FOy ANC ALagessa NoBEILeHHA
1. TonwmHa npumeHsemMoln cTann He npesbliwaeT 3,0 MMm. HBAAHGHKALMK W MEPENOATCTOBKN
Haapos ANA CTROMTEALCTES B HEK

PoCcHM
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10.

Bcerga vcnonb3yeTcs PYAOHHbINM XONOAHOKATaHblA OLMHKOBAHHbLIM JIUCT € CYMMapHOM
Maccol LMHKa He meHee 275 rp./m2.

OcHosBy JICTK cocTaBAAOT X0N0A4HOTHYTbie NPOOUAMN OTKPLITOFO M 3aMKHYTOI0 CeYEHU.

Kak ogHa n3 otamuntenbHbix YepT JICTK — npumeHeHWe Ons orpakaatolmx KOHCTPYKUMIA
(cTeHbl, NOTONKM M NP.) TOHKOCTEHHbIX Npoduael ¢ npeaBapuTenbHOM nepdopaymelt CTEHKN
(Tak HasblBaemMble «TEPMO-NPOPUAM») ANA YAYYLWEHUA TENNOTEXHUYECKMX MapameTpoB
TENN0BOro KOHTypa 34aHUA.

CoeanHeHMe BCEX HecywWMX (Harpy»KeHHblX) U HEHEeCyLWMX 31EMEHTOB KOHCTPYKUMI npwu
MOMOLLM  BbICOKOKAQYECTBEHHbIX CAaMOCBEP/ALLMNX BWUHTOB W3  KOPPO3MOHHOCTOMKOM
(Hep:kaBetowwen) ctann WU/ManM U3 yrnepoamcTon CTaiv C UMHKOBBIM WMAWM KaZMMUEBbIM
NOKpPbITUEM.

OTanuntenbHoli ocobeHHocTblo JICTK ABnAeTcA TaKKe BKAOYEHME B PaboTy KOHCTPYKLUM
HeMeTaNInYeckMx maTepuanos. Hanpumep, npu pacyeTe Hapy*KHbIX CTEH HA NPOAO/bHbIE
YCUIMA YYUTbIBAETCA COBMECTHAa pabota npodunein (ctoek) M BHYTPEHHUX (HaAPyXKHbIX)
obwwnsokK 13 MK/, B/, LUCMN, OSB u ap.

KoHcTpyKkTMBHble peweHna JICTK NONHOCTbIO MHTErpUpyrloTcs B MOHATUE  «Cyxoe
CTPOMTENbCTBOY», KOTOPOE HALINO CEeroAHA WMPOKOe NpUMeHeHue, baarogapsa TEXHUYECKUM
HapaboTkam Taknx komnaHu kak KNAUF, REGIPS m gp.

MpeaBapuTenbHoe NPOEeKTUPOBaHME, KOHCTPYMpPOBaHWeE Ha H6a3e coBpeMeHHbIX Nporpamm (B
ToM uyucne 3D MopennMpoBaHMe) NO3BOMAKT CYLLECTBEHHO COKPATUTb Maccy CTaslbHbIX
KOHCTPYKLMWA, CNenoBaTeNlbHO, YMEHbWWUTb CTOMMOCTb CTPOWUTENbCTBA, MNpPU  3TOM
CYLLECTBEHHO COKpALLAlTCA M CPOKM npou3BoacTBa paboT. Hanpumep, macca CTanbHbIX
KOHCTPYKUMIA, NpuBeaeHHas Ha 1 m2 naowaam oQHO3Ta)»KHOTO KMA0ro AoMa — OT 25 Kr/ m?,
[ABYX3TasKHOTO 34aHMA — oT 38 Kr/ m2.

NHTerpmpoBaHne nNPOCTPAHCTBEHHOrO MOAENNPOBAHUA KOHCTPYKUWUM, (aBTOMaTMyeckoe
NnosiyyeHne KOHCTPYKTOPCKOM W MPOEKTHOM [OKYMEHTauuu) € aBTOMATM3MPOBAHHbLIM
npoL,eccom npou3BOACTBA 3/1€EMEHTOB KOHCTPYKLMMA MNO3BONAET MOAyyYaTb MONHOCTbIO
naeHTUduULUMpyemble GparmeHTbl, KOTOpble cobupatoTca (YKPYMHAKOTCA) Ha CTPOUTE/IbHOM
naowanKe B KOPOTKME CPOKM C MALLMHOCTPOUTENbHBIMU A0MNYCKaMK.

JlerkocTb B COYETaHUM C MPOYHOCTb WU YCTOMYMBOCTbIO (OCOBEHHO Ha ceicMuyecKkue
Harpysku), npoctota M yAobcTBO COOPKM 3N1€MEHTOB, COBMELLEHUE HECYWMUX W
orpakgarowmx QGyHKUMIN TOHKOCTEHHbIX npoduneir - 3To TakkKe npemmyuiectsa JICTK,
KOTOpble MO3BO/AIOT MOBbLICUTb MPOM3BOAMUTENbHOCTL Tpyaa B 1.5..2 pasa, npubaukatoT
OTpac/ib METAINIOCTPOUTENILCTBA NO YPOBHIO TEXHWUYECKOTO PA3BUTUA K MALLMHOCTPOEHMIO.

KoHcmpyKuuu u3 xon100HO2HYMbIX OUUHKOBAHHbIX rpogunel

SppekmusHocMb npUMeHeHUSs 0758 MAA03MAXHO20 2paXOaHCKO020 cmpoumenscmea

3a nocnegHve 8-10 neT B HalweW cTpaHe cOpMMPOBasacb HOBas OTPAC/b CTPOMUTE/IbHOM

MHAOYCTPUM — MPOU3BOACTBO MHYTbIX Npodunein N3 ouMHKOBAHHOM CTanun. YUMTbIBAA aKTya/lbHOCTb
pa3BUTUA 3TOro HanpaeneHusa, B Poccumn cospaHa HaumoHanbHasa accoumaumsa npoussoguTenem
CTaNbHbIX rHYTbIX Nnpodunen (NAMSCS), obbeauHatowasa 6onee 30 Gupm, U3roTOBAS IOLLNX B roA,
OK0/10 1 MAH. T rHYTbIX NPodUIeN U3 OLMHKOBAHHOW CTanu. O6na(_:_T‘.bw;;%/\aqg‘ggg_ﬁqﬁpgj@éﬁé|'-|"|}1';'-'|":-)TV|x
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npodpunnen BKAIOYAET NErKMe Hecylune U orpaxgatowme KOHCTPYKUMU 303aHUA U COOPYXKEHUN
pa3NIMYHOro Ha3HayeHuA BO BCeX permoHax Poccuu, B T. Y. KpanHuin CeBep U celicMUYecKue
panoHbl.

B rpaxgaHcKom cTpouTenbcTBe Hambonee 3¢GPEKTUBHO MPUMEHEHUE KOHCTPYKUUIA U3
OLUMHKOBAHHbIX THYTbIX Mpoduae B CENCMUYECKMX PaMOHaX, Masio3TaXKHbIX KOTTearkax
KOMMNAEKTHOM MOCTaBKM W MNPU PEKOHCTPYKUMW 3[4aHUIN: HAACTPOMKE MaHCapAHbIX 3TaxKel,
CO34aHUN BeHTUAMpPYeMbIX GacafoB M 3aMeHe MIOCKMUX PYNOHHbIX KPOBE/lb Ha ManOYyK/NOHHble
MeTaN/InYeCcKne C repMeTUUHbI MU CTbIKAMM.

MpuMeHeHMe 3TUX KOHCTPYKLMIN BMECTO TPAAUUMOHHbBIX — 13 Xene3obeToHa, KMpnuya, aepesa
MWW CTaNIbHOTO NPOKaTa — [AaeT 3HAYMTeNbHbI 3KOHOMUYECKMI 3PPeKT B BblwenpuBeseHHOM
06nacTu cTponTennbCTBa 61arofapa CHUMKEHWUIO HArpy3oK OT COHCTBEHHOrO Beca U CEMCMUYECKUX
Harpy3oK, YMeHbLUEHMIO TPaAHCMOPTHbIX PACXO40B M TPy[03aTpaT HAa MOHTaXKe, COKpaLLEeHMUIo
CPOKOB CTPOUTENbCTBA 63 NPUMEHEHMA CTPOUTENbHBIX MALLUH.

Huke NpMBOANTCA HECKONbKO NPMMEPOB YCMELWHOM peannsaumm NpenmyLLects8 KOHCTPYKUUI 13
OUMHKOBAHHbIX THYTbIX Npoduaein npn BoO3BeAEHNN U PEKOHCTPYKLMU pAAA 34aHUI TPaXKA3aHCKOro
Ha3HayeHus.

[ B
g ol Puc.3. Tunbl XONOAHOrHYTbIX CTafbHbIX
’ 4, npod¢unen: a - C MIOCKOM CTEHKOM;

o l 6 - CO CTEHKOW MNOBbILLEHHOW }KECTKOCTU; B

X T

i |
A ! |_. ‘ - ¢ neppopMPOBaHHOM CTEHKOMN
- T
]

KapkacHele 30aHUA

Ona  W3roToBNEHWA KapKacoB 34aHMA  UCMOJb3YIOT HOMEHKIATypy CTaHAAPTHbIX THYTbIX
npodunen Tpex TMNoB NonepeyHoro ceyeHun - LWBeANepHble, c-obpasHbie 1 z-0bpasHble. BbicoTa
npodunen - ot 100 go 350 mm.

N5 NOBbIWEHNS KECTKOCTN NpodUnen Npu MecTHOM HarpysKe U KPYYEHUU UX CTEHKE NpuaatoT
CTyneH4yaTyto Z-obpasHyto dopmy npu NPpoPuUInNpoBaHuNM.

Mpodunan U3roToBAAIOT M3 PYNOHHON OUMHKOBAHHOM cTanun TonwmHon ot 0,7 go 2,0 mm ¢
npegenom Tekydectn ot 250 go 350 MMa n oTHocuTenbHbIM yannHeHuem He meHee 18%.
CyMmapHasa macca LMHKa Ha ABYyX NOBEPXHOCTAX PY/JOHHOM CTanu A0/KHA COCTABAATb HE MeHee
275 r Ha KB. M, 4TO obecneynBaeT KOPPO3MOHHY CTOMKOCTb Npodunen B TeyeHMe He meHee 25
JIET NPU 3KCNAyaTalMKM KapKaca B YCI0BUAX HearpeccuBHOM nan cnaboarpeccnBHom cpeabl.

oY Ano Axan

HBBAWPHEALUHKA W NEPenoaroToOBRH

SMMA NOBILWEHHA
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[N NOBbILWEHNA KOPPO3NOHHOM CTOMKOCTM 31EMEHTOB KapKaca Npoduamn MoryT BbINOAHATLCA U3
OUMHKOBAHHOM CTa/IM C NOIMMEPHbIM UM TAKOKPACOUYHbIM NOKPbLITUEM.

ONA  CHUXKEeHUs TennonpoBOAHOCTM THYTbIX Mpoduaen, KUCNoNb3yeMblX B OrparkAaroLmx
KOHCTPYKLMAX, Ha WX CTEHKax B MNpoLecce MPOKAaTKM BbINOAHAT nepdopaunio B BUAe
NPOAONbHbIX MPOCEYeK.

TennonpoBoAgHoCTb nepdopupoBaHHbIX npodunein (Mnn Tepmonpoduiei) conoctaBuma cC
OEepPeBAHHbIMU 3/IEMEeHTaMM aHANI0TMYHOM NJIOWAAN CeYEHUS.

Ona MmanoaTaxKHbIX 34aHUIM pa3paboTaHbl ABE CUCTEMbI HaPYKHbIX CTEH:

" Hecyllue CTeHbl C KapKacom 13 Tepmoonpodunieit;

" CaMOHeCyLLMe CTEHbI NOUCTOBOM COOPKM MU U3 MaHEeNeN.

= B COCTaB HeCyLMX HapYKHbIX CTEH BXOOAT:

" nepdopmpoBaHHble NPOGUAM M3 OUMHKOBAHHOW CTann TonwmHoir 0,7-1,5 mm, obpasyowme
BEPTMKa/IbHblE CTOMKM W TOPM3OHTA/IbHblE PUreNn, COEAMHEHHblE MeXay Coboi Ha BUHTax-
camopesax;

= 3hPEKTUBHDBIN HErOPHOYMI yTenanTenb (MMHepanoBaTHble 6a3a/bTOBbIE UM CTEKNO- BOSIOKHUCTbIE
NANTbI), NJIOTHO YNIOXKEHHbIA MEXAY CTOMKaMM: NAapoU30aALMA U3 NAEeHKKU TUNa «t0Ta-dpon»;

=  06LWMBKA M3 TMNCOKAPTOHHbIX JIUCTOB;

" anddy3nMoHHana naeHka Tmna TYVEK;

" HapyKHas 06/1ML0BKa U3 KMpNMYa, CAaAMHIa, AePEeBAHHbIX NaHeNel, Pacrno/IoKeHHan C BO3AYLWHbIM
3330POM OT NMOBEPXHOCTM YTEMAUTENS.

Puc. 4. [IByxaTaKHbll1 KOTTEAK: @ - MOHTaX KapKaca 13 X0N04HOMHYTbIX Npoduneit; 6 - obwmin Bug,

roToBOro 3aaHunA

TonwuHa cTeHbl Konebnetca ot 150 po 250 mMm npu NpPUBEAEHHOM COMPOTUB/IEHUU
Tennonepeaade ot 3,2 Ao 5,1 m2-°C/BT. BHYTPEHHMIN KapKac 34aHNA BbINOJHAETCA U3 CMapeHHbIX
CNNOLWHOCTEHYATbIX Npoduneit, 06pasyoWmnx CTOMKM ABYTaBPOBOIO UM KOPOBYATOro cevyeHus.

QY N0 AHagenMA NoBkIWeHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

Sl 129329, Mrapoudd np, 2, Mockea
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Bankn mexayaTarKHbIX NePeKPbITUIA BbINONHAOTCA M3 OAMHOYHbIX UAM CNapeHHbIX npodunen c-
obpasHoro ceyeHuss BbicoTon 150-300 MM, COeAMHEHHbIX C KOJOHHamMM Ha 6onTax.
Mo 6ankam yknagbiBaetcA NPoUAMPOBAHHBIN CTaNbHOW HACTUA, KOTopblh obecneyvBaet
YCTOMUYMBOCTb BEPXHUX MOSICOB OafoK M3 NAOCKOCTM M BbINOAHAET QYHKUMIO Anad parmol
YKECTKOCTU, 3aMeHAlLW e ropu3oHTaNbHble CBA3W. HacTun [oMKeH KpenuTbca Ha onopax
CaMOHape3aloWMMM BUHTAMM B KaXKO4OW BONHE. YepAayHOe MepeKpbiTUe BKAOYAET CTa/IbHOW
KapKac, AMaroHanbHble CBA3W, MOAWMBHOM NOTONOK U TENIOU30ALMNIO U3 MUHEPANIOBATHbIX MANT.
KapKac 3Toro nepeKkpbIiTUA BbINOJAHAETCA U3 TEPMONPOGUNEN, PACNONONKEHHDIX C LWarom 600 mm, u
obpelweTkn Ans NOAWMBHONO MNOTO/IKA, HAa KOTOPbIM yKnaAbiBaeTca yTenautenb. Hecyuwue
KOHCTPYKLMM MNOKPbITUA COCTOAT W3 CTPONUAbHbIX depm uanm 6anoK, W3roTOBAEHHbIX W3
OLMHKOBAHHbIX FHYTbIX Npoduneir. CTponuibHble CUCTEMbI NPOIETOM OT 6 A0 15 M npumeHstoTcA

B C/leaylolLeM Buae:

" OJHO W ABYXCKAaTHble TpeyronbHbie Gpepmbl;
= ¢depmbl C NapanienbHbIMM NOACAMMU;
" [BYCKaTHble Ba/KM C 3aTAXKKaMM.

dnemeHTbl CTPONUAbHbLIX pepm M 6aNoK BbINOAHATCA U3 THYTbIX Npoduiein WBennepHoro, c-
obpasHoro unu z-obpasHoro ceyeHusa. Pepmbl BbINONAHAOTCA CUMMMETPUYHOTO CeYEeHUn
OTHOCUTE/NIbHO BEPTMKA/ZIbHOM MAIOCKOCTU C MPUKPENTEHMEM 3/1EMEHTOB pEeleTKM K Mosacam.
Moaca pepm BbINONHAKOTCA KaK MPaBMUIO U3 OAMHOYHbIX NPOPUNEN, SNEMEHTbI PELUETKU — U3

OAMHOYHbBIX UK CNapeHHbIX Npoduel c-06pa3HOro ceyeHms.

becKkapKacHbie apo4Hbie NoKpbimus

YHWKaNbHAA TEXHONOTUA U3FOTOBIEHMA M MOHTaXKa 6ecKapKaCHbIX aPOYHbIX 34aHUIN U3 CTaNIbHbIX
XONOAHOMHYTbIX Npodunen xopowo wm3ectHa. OHa NOCTOAHHO COBEPLUEHCTBYETCA W LUMPOKO
ncnonb3yetca B Poccun. 3a nocneaHue 5-6 net okoso 60 3gaHuii nponetom 12-24 m (KpbiTble
PbIHKM, BOK3anbl, GU3KYAbTYPHO-0340POBUTE/bHbIE KOMMJIEKCbI, Fapa*kM W CcKnagpl) 6biau
NOCTPOEHbI C UICNONb30BAHMEM 3TOM TEXHOIOTUN.

Mo pacxody CTann M CPOKam CTPOUTENbCTBA TaKMe 34aHMA 3HauUTeNbHO 6onee 3KOHOMMWYHBI,
yem UX aHanoru (3apybekHble N OTEeYECTBEHHbIE) U3 CTa/IbHbIX KOHCTPYKUWIA KapKacHoOro tuna.
XonogHorHyTble Npoduran, BbIMONHAOWME Hecylme U orpaxaarowme pyHKUMM B 6ecKapKacHbIX
34aHUAX, W3rOTOBAAKOTCA W3 PY/JIOHHOM OUMHKOBAHHOW cTanan TonawmHoi 0,8-1,2 mm
HenocpeACTBEHHO HA CTPOMMAOWAAKE C MOMOLLb ABYX NepeaBuMKHbIX npodunernboyHblix

MalluH.

OpgHa 13 mawuH dopmMpyeT NPAMOJNHENHbIN Npoduab N-ob6pasHoro cedeHma Bbicotonn 300 mm
M NONKOW WKpKuHoM 110 mm, Apyrasa BaibLyeT ero no 3agaHHoMy paguycy (He meHee 2 M). JaunHa
rotToBOro nNpoduasa MPaKTUYECKM HE JMMUTUPOBAHA U A1 APOYHOrO MOKPbLITUA KaK MpPaBUNO
COOTBETCTBYET AJ/IMHE AYrM €ro nonepeyvyHoro ceyeHus. Mostomy apoyHble NPpodUaAN NONHOCTbIO

nepeKpbIBalOT NPONeT 34aHNA 6€3 NonepeyYHbIX CTbIKOB. VAT e i o

HERAHDHHALHN W TepenaaroToRKH

HAQPOE AR CTROMTRALCTEA W HLHK

PoCcHM
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Mpodnnn coegnHatoTCcA Mmexay coboi BAONb NMPOAO/bHbIX KpaeB 6e3 METU30B KPenneHus C
nomouwbto $GanbuerMboyHon MaWMHKK. CTEHbI U NEPEropoaKM B 34aHUN C MOKPbITUEM LAHHOM
KOHCTPYKLMM  BbINONHAIOTCA W3  MNPAMONMHENHbIX XONOAHOTHYTbIX Npodunen, Kotopble
M3roTaBAMBAIOTCA M COEOMHAIOTCA MeXay Ccobol C MCNoNb30BaHMEM OMWCAHHOW Bblwe
TEXHONOTneEN.

O6nacTb NPMMEHEHUA TaKUX 34aHMWA 3aBUCMT OT MX pPa3MEpPOB, pPaACYETHbIX Harpysok,
TemnepaTypHO-BNAXKHOCTHbIX YC/IOBUI, CTEMNEHU arpecCMBHOCTM cpeabl U TpeboBaHWI NOXKapPHOM
6esonacHocTU. MpPOYHOCTb, HAAEXKHOCTb UM 3PGDEKTUBHOCTb TaKOM KOHCTPYKUUM BO MHOFOM
3aBMCUT OT TOFO, HACKONIbKO TOYHO B pacyeTe yYMTbIBatoTCA 0COBEHHOCTU ee paboTbl, CBA3AHHbIE C
TOHKOCTEHHOCTbIO Npoduieli, BOJIHUCTOCTbIO MOBEPXHOCTU WX rpaHel, obpasoBaBlienca nocne
Ba/IbLLOBKM, KOHEYHOM XKECTKOCTbo $anblUeBbiX COeANHEHMN, NOBbIWEHHOW AedOopMaTUBHOCTbIO
apPOYHOro NOKpPbITUA (0COBEHHO NPU HECUMMETPUYHOWN HarpysKe).

Puc.5. 3aaHuna c 6eckapKacHbIM apOYHbIM MOKPbITUEM: @ - CMOPTUBHbBIN KOMMEKC NponeTom 25 m; 6 -
TOProBbIl LLEeHTP nposieTom 20 m

(no daHHbIM calima http://www.staldom.ru)

HoBauuu B cTpouTeNbHbIX MaTepuanax, UCNoNAb3yemMbiX NPy BO3BEAeHUU
AepeBAHHbIX CTPOUTE/NIbHbIX KOHCTPYKLMHA

bonbwen poneTHblie KneeHble AOepeBAHHbIE

KOHCTPYKLUMMK (BKAK) - MOHO/INTHaA
COBOKYMHOCTb AepeBAHHbIX aetanem
onpeaeneHHbIx napameTpos 7
B3aMMOPACMNONOKEHUSA, COeaNHEHHbIX

KNneeBoOW MPOC/IONKON, NpegHa3HavyeHHana Aas
BbIMO/IHEHWUA  HECYLMX, OrpaXKkAatowWwmx W
[EKOPATUBHbIX QYHKLUUIA B  CTPOUTE/bHbIX
KOHCTPYKLMAX.

HBRAWPHKAUHK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

129329, MrapcHEn np., 2, Mockea
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FOCT 20850-84 «KOHCTpyKUMM gOepeBAHHble KneeHble. O6WMe TeXHUYECKUEe YCaoBUA»

PaCcNpPOCTPAHAETCA HA AEePEBAHHbIE KNEeHble KOHCTPYKLMU, NpeAHa3HaYeHHble A1 NPUMEHEHUs B
NPOMbILLIIEHHOM, CETbCKOXO3ANCTBEHHOM, IPaXAaHCKOM M TPAHCMOPTHOM CTPOUTE/IbCTBE.

OCHOBHble BUAbI KOHCTPYKLMI C NPUMEHEHMEM KE€EHON ApeBecuHbl:

= bBanku
= Pamebl

= depmbl
= ApKu

lMpumeHeHue 0epesAHHbIX KaeeHbIX KOHCMPYKyUl 8 cmpoumenscmae obecneyusaem:

3Ha4umensvHyl0 3KOHOMUYECKYIO MpusnekamesnbHocme 8 6onbwenposnemHeix 300HUAX-
ncnonb3oBaHmMe BKAK no3BosAeT CHU3UTb CTOMMOCTb MOKPbITUIA Ha 10-30%, o6uLy0 CTOMMOCTb
NPOEKTUPOBAHMA N CTPOUTENBLCTBA HA 15-25%, cTOoMMOCTb sKkcnayaTaumm Ha 20-70% No CpaBHEHUIO
C METaNNIOM U Kene3obeToHOM.

CKOpOCmb cmpoumersie€Cmea -BblCOKaA 3aBOACKAA TOTOBHOCTb ,CI|ETaI'Iel7I B Co4YeTaHunn c
BbICOKOpa3BMTOVI TexHosioruemn COI'IpFl)KeHVIl‘;I NO3BONIAKT B KOPOTKMNE CPOKM MNMONYy4HnUTb 34aHUE,
roToBOE€ K 3KCNnayaTauunn.

Bo3moxHocmb co30aHUA KOHcmpyKuul nobbix pazmepos u ¢opm-nonyyeHue opUrMHanbHbIX
APXUTEKTYPHO-AN3ANHEPCKUX PELIEHMA NPU OTCYTCTBMM HeobXoAMMOCTU B LOMNOJIHUTENbHOM

oTheNKe.

BoamoxcHocmb nepekpoimusa 6onabwiux (6onee 100 m) nponemos npu HU3KUX HA2PY3KAX HA
oropesl U hyHOameHm.

Bo3moxHOCMb UCM0/b308AHUA OA1A XPAHEHUA XUMUYecKu azpeccusHoix sewecms. CpoKu
3KCMAyaTauMm XpaHuAuW, yaobpeHui n xumpeareHtos u3 BKAK B HeckonbKo pa3 6onbue, a
pacxoabl NO 3KCNAyaTauMn 3HAUYNTENbHO HUXKE, Yem Yy
TPaANLMOHHbIX MeTaNINYecKmnx nnm
Kene3ob6eToHHbIX.

BbicoKyto oeHecmolikocmb 30aHUli- HU3KME CKOPOCTH
00yrnMBaHWA KNEEeHOW [ApPeBEeCUHbl MNpu  NoXKape
(okono 0,7 MM/MWH) M HWU3Kas TennonpPOBOAHOCTb

obecneynmBatloT YCTOMUYMBOCTb KOHCTPYKLMA Mpu

noxkape B TeyeHuMe AONTeNbHOro BpemeHu. Kak Puc. 7.MpupenbcoBblii CKnag, ans
XpaHEHUs MUHepasbHbIX ya0bpeHuit

NPaBMAO, PACYETHble CEYEeHUA KOHCTPyKuuii 6e3
(CankT-NeTepbypr)

AONONHUTENDBHbIX MepOI'IpMﬂTI/IlZ obecneunsatoT

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
Haapos ANA CTROMTEALCTEA M HEK
PoccHm

OFHECTOMKOCTb 34aHu1A He meHee 30 MUH.



http://89.21.143.130:8080/UniversysDWNL/Library/2D0031E3-5C1C-46FF-B1D9-E89D2B51FF0D.pdf
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SKos102U4eCKyO YUCmomy, KoTopasa NpoasaseTca B 601ee HU3KOM pacxoe 3Heprum Ha oborpes,

B CNOCOBHOCTH AepeBa B/IMATb Ha BAAXKHOCTb BHYTPU NOMeELWEHUA, I'IpM6l'IVI)-KaFI ee K bonee

6ﬂaI'OI'IpVIFITHbIM ANnAa 4YenoseKa 3Ha4YeHUAM, a TaKXe NMO3UTUBHOE NCUXOoNnorm4yeckoe socnpuAaTne

AepeBa Kak €CTEeCTBEHHbIN maTtepuman.

3TM yHUKanbHble cBoncTBa BKAK onpegennnmn nx maccosoe Mcnosib3oBaHMe BO BCEM MUPE.

3aTpaTbl Ha BO3BeAEHME 34aHMA - OCHOBHOM KpuTepuid npu Bbibope cnocoba CcTpouTenbCTBa.

Mpy cpaBHEHUWN PA3INYHbIX BAPMAHTOB AEPEBO OKA3a/0Cb YPE3BblYANHO KOHKYPEHTOCMOCOOHbIM

KaK Mpu CTPOUTENDBCTBE, TAaK U NPU SKCNAyaTalunn.

Hannyywimin KoHeYHbI pe3ynbTaT AOCTUTAeTcs B TOM C/y4Yae, Korda AepeBo NMPUHUMAETCS BO

BHMMaHWE Ha BO3MOXHO bonee PaHHEM 3Tane NPOEKTUPOBaAHUA.

Mpeumywiecmea 6onbwenponemHoix KneeHoix depesaHHbIx KoHcmpykyul (BKAK)

BbICOKAasA CTeMNeHb 3aBOACKON FOTOBHOCTU KOHCTPYKLMIA;

Manan cobcTBeHHaA Macca Npw BbICOKOM
NPOYHOCTY;

BO3MOXHOCTb NepPeKpbITUA 6onbLIMX NPONETOB
(6onee 100 m) ;

BO3MOHOCTb CO34aHMA FTHYTOK/EEHbIX
anemeHTOB (80 30 M) ;

TEXHONIOTMYHOCTb U3rOTOB/IEHUA U3 4NN
pa3NnyHbIX rabapuToB U OYepTaHUiA;
BbICOKAs TOYHOCTb PAa3MEpPOB KOHCTPYKLNNA;
NIErKOCTb MexaHu4eckom 0bpaboTku;
BbICOKAA CKOPOCTb CTPOUTE/IbCTBA;

npoctota cbopkM N 06 paboTKM KOHCTPYKLMI Ha
CTPOUTENIbHOM NAOLLAAKE;

9KOMI0rMYEeCcKas YMCToTa, 3CTETUYHOCTD U
No3MTUBHOE BOCMPUATME HATYPaAsIbHOTO
MaTepuana;

BbICOKME XyZ0XKEeCTBEHHbIE LOCTOMHCTBA
TEKCTYPbI;

BbICOKAA OTHECTOMKOCTb;

BbICOKAA CTOMKOCTb K arpeccuBHbIM cpesam;
BbICOKME TEeMN103aWMTHbIE CBOMCTBA M HU3KaA
TENI0MNpPOBOAHOCTb;

BbICOKasA CEMCMOCTONKOCTb U
pagmonpo3payHoCTb;

BbICOKME aKyCTUYECKME AOCTOUHCTBA;
ONINEKTPUYECKME CBONCTBA;

Puc. 8. KneeHble KOHCTPYKL UK
06LwecTBEHHOrO LieHTpa «JIMNK1» B
MockoBckoW obnactu

Puc. 9. Cknag ana xpaHeHua
NPOTUBOrON0/IeAHbIX PEAreHToB ¢
KYMNO/IbHbIM KOHCTPYKTUBHbBIM PeLlEHNEM B
npouecce ctpomTenbcTsa (Mocksa)

QY N0 AHagenMA NoBkIWeHHA
HBAMPHHALMN W NepenoaroToBrH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

129329, MrapcHEn np., 2, Mockea
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" OTCYTCTBME YCaZKMN U PaCTPECKMBAHUSA;

* CNOCOBHOCTb YAEePKMBaTb FBO3AM M XOPOLLAA aZre3ns K Knesam;

* 3HAUUTE/IbHAA SKOHOMMUYECKAA NMPUB/EKATEIbHOCTD;

" HW3KME 3Hepros3aTpaTbl Ha 06PabOTKY CbiPbA U N3TOTOBAEHUA KOHCTPYKLUMN;
" HW3KMe TpyAo3aTpaTbl NPU NPON3BOACTBE U MOHTAXKE;

" HW3KMeE pacxonpbl Ha TPAHCMOPTUPOBKY, MOHTAX M SKCNAyaTaLMIo 34aHWUIA;

" BHECE30HHOCTb;

" BOCMO/HAEMOCTb CbipbeBol H6asbl.

Cyxoe CTpOMTENbCTBO B COYETAaHMM C BbICOKOM 3aBOACKOM T[OTOBHOCTbIO JeTanen w
BbICOKOPa3BUTOM TEXHWUKOM COMPAXKEHWNIN NO3BONSIOT B KOPOTKUIM CPOK NONYYUTb 3A4aHNE roTOBOE K
3KcnayaTauum 3gaHue.

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAJp0E AR CTPOMTEALCTEA W HHK
PoCccum
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nasa 4. Hosayuu 8 cmpoumesbHbIX MaMepuandx, Ucrnonb3yemMmoix 011
KpogesbHbiX pabom

Mpy NPOEKTUPOBAHUN KPOBENb U3 PYNOHHbIX, MAaCTUUYHbIX MaTepnanos U M3 acbecToLemMeHTHbIX
BOJIHUCTbIX JINCTOB A5 34aHUI U COOPYKEHUN Pa3IMYHOro HasHavyeHusa ncnonbsyoT CHull 11-26-
76 «KpoBau».

CBedeHMAa O pas/INYHbIX BMAAX KPOBEJSIbHbIX PaboT, 0 Hopmax, npaBuaax U MNpuemax ux
BbIMO/IHEHWNA, O KAayecTBe KpoBenbHbIXx pabot cogepratca B MJC 12-33.2007 «KpoBenbHbie
pPaboTbI»

Martepuanbl gna ycTpoiicTBa HaAMBHBIX KpOBe/b

HanuBHas  KpoBna  npeacTtasnser coboit  6eclwlOBHOE  MOKPbITUE,  cocToAwee U3
rTMAPOU3ONALUMOHHOIO CNOA M apmupylolwero cnof. [Ona apMupyloLWero cnos npUMeHAeTcs
CTEKNOTKaHb WAW CTEKNOXONCT. [NA TMAPOU3ONALMOHHOIO CN0A MNPUMEHAIOTCA pPas/inyHble
matepuanbl (BUTYMHO-NMONMMEPHbIE WAW MOAMMEPHble MacTUKK). [MoNMMepHble MaCTUKK
HaAHOCATCA KaK BPYYHYIO, TaK U MEXAaHU3MPOBAHHbLIM CMOCOHOM.

OCHOBOM [ANA YCTPOWCTBA HA/IMBHOM KPOBAWU MOTYT CAYXWUTb BETOHHble U Kene3obeToHHble
NAUTbI, CTAKKM U3 LeMEHTHO-NEeCcYaHoro pacTeopa, AepeBo, MeTasl, NAUTbl yTenauTens, ctapoe
PY/IOHHOE MOKpbITUE, NAOCKUI wudep M Ap. Ona yBennMyeHUA OTpaxKaTe/llbHOW CMOCOO6HOCTM
Ha/IMBHOM KPOBM BEPXHUI C/ION OKPALUMBAIOT KPaCKamm A1 KPbilW HA pacTBOPUTENAX.

HanveHas KpoBas NPUMMEHAETCA KaK B XKUAMLWHOM, TaK U B MPOMbILIEHHOM CTPOUTENbLCTBE.
HanueHas KpoBns npeactaBndeTr cobol OAHO- MAM  ABYXKOMMOHEHTHbIM COCTaB, KOTOPbIN
HAaHOCUTCSA Ha MOBEPXHOCTb KpPbIWM cnocobom Hanmea (KuaKas Kposnda). Mocne oTBepXAeHMA
MOKPbITUE BbITIAANT KaK MOHO/UTHbINA, Pe3MHONOoA00HbIN MaTepuan. onMmepHbie MacTUKM
NaponpoHMLUAeMbl, YCTOMUYMBbI K arpeccuBHbIM cpedam, yabTpadmonety U nepenagam
TemnepaTtyp, YTO MO3BONSAET WCMO/Ib30BaTb MX B Pa3/IMYHbLIX KAMMATUYECKMX ycnoBuax. Takue
KPOBAU XOPOLIX ANA PaliOHOB C CYPOBbIM KAMMATOM. Kpome TOro, nofiMmepHble MacTUKU MOXKHO
HAHOCUTb NPW NtOObIX MOroAHbIX YC/IOBUSAX.

MonMmepHas mMacTMKa — 3TO ABYXKOMMOHEHTHAs NoavypeTaHOBaA MAacTUKa A/1a YCTPOMCTBA U
TMAPON30NALMUK KPOBAU. MONMMEpPHAA MaCTMKa NPUMEHAETCA 419 YCTPOMCTBA HAZIMBHOW KPOBAU,
[N YCTPOMCTBA HOBbIX KPOBE/b, @ TaK¥Ke AN PEMOHTA U PEKOHCTPYKLMU CTapbiX KPoBesb, ANA
3alLMTbl M BOCCTAaHOB/IEHMSA BHELIHErO BUAA wndepa, Yepenuubl, pybeponaa 1 oLMHKOBKM.
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MacTuka HaHOCUTCA Ha YNCTYIO N CYXYHO NOBEPXHOCTb. HaHeceHue I'IOJWIMGpHOVI MaCTUKH

NPOVM3BOAAT NPM TemnepaType Hapy)KHOro BO34yxa W OKpalMBaemMon MoBepxHOCTM oT +5°C ao

+30°C.

B npouecce oTBepXAeHUA MACTUKM KPOBeNbHOE MOKPbITUE MnepexoauT u3 I'IaCTOO6pa3HOI'O

COCTOAHMA — B pe3nMHonoAobHoe. MNMoAMMEPHYID MACTUKY HAHOCAT BAaJIMKOM MM KUCTbIO 4,0

TonwwmHbl cnosa 0,5-0,7mm.

Mocne cywKkn B 24 4yaca — HaHeceHWe BTOporo cnos TtoawmHon 0,5-0,7mm. 3anpeuwaetca

HAaHOCUTb NOAIMMEPHYIO MACTUKY BO BpemMsa BbiNageHuA 0CafKoB Uan pocbl. [0 OKOHYaHUU pa60T

BCE WMHCTPYMEHTbI, MCMo/ab3yemble nNpu paboTe C MaCTUKOW, OYUCTUTb C MOMOLLBIO BETOLLM,

CMOYEHHOM B pacTBopuTene. OTBEPXKAEHHbIN KPOBENbHbIN MaTepuan MOXKeT b6biTb yaaneH TONbKO

MeXaHUYECKUM NYTEM.

MaTtepuanbl ana yCTPOUCTBA MATKOM PY/IOHHOMU KPOBAU

MsArkas KpoBAs B HAcTosllee Bpema ABAAETCA,
noXanym, OAHUM M3 CaMbIX NONYAAPHbIX BapWaHTOB
MOKPbITUIA  Ana  NAockoh  Kpblwn.  CyuwecTsytoT
HECKONbKO BMAOB MATKOM KPOBAW B 33aBUMCMMOCTM OT
TOr0O MaTepuana, KOTOpbIA UCNONb3yeTcA [ANA  ee
N3roTOB/IEHUA:

" MArKan KPOBAS U3 PY/IOHHbIX MaTepuUanos;
" MArKan KPoBAs U3 6eCOoBHbIX MaTepPUanos;
" MArKan KPOBASA U3 NONIMMEPHbIX KPOBE/IbHbIX MEMOPAH.

Buabl maTepuranos A1 yCTPOMUCTBA MATKOW KPOBAMU:

Bce coBpemeHHble MaTepuasnbl AN MATKON KPOBAU AENATCA
Ha pPYNOHHble MaTepuanbl M  MaCTUKW, Ha MPOYHble W
aNacTUYHble MaTepuanbl. Mo cnocoby Knaaku pasnuyatoT
HaKneMBaemble M Hannasnaemble MaTepuanbl AN MATKOW
KpoBnan. CoBpemeHHble MacTMKM MO COCTaBy AENATCA Ha
OAHOKOMMOHEHTHbIE U ABYXKOMMOHEHTHbIE MACTUKM.

TpaduyuoHHble Mamepuansl 044 MA2KOU Kpoesu:

OueHb pgonNro AnAa  W3rOTOB/IEHUA  MATKOWM  KPOBAM
MCNONb30Ba/IMCb TaKMe TPaAMUMOHHbIE MaTepuasnbl, Kak

Puc. 10. MArkaa Kpons

Puc. 11.Pe3nHobUTYMHbIE

mMaTepuabl

QY N0 AHagenMA NoBkIWeHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK

% Poccum
. 129329, Wrapciei np., 2, Mockea
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pybepouna, nepraMuH n GUTyMHas mactmka. OgHaKo oHM 06/1a4at0T PAAOM HEA0CTAaTKOB, KOTOPbIe
He no3BonAlT 6onblle ncnonb3oBaTb pybepond, neprammH MAN BUTYMHYIO MACTUKY 418 MATKOM
KpOB/W.

Takve TpaAMLMOHHbIE MaTepuasbl NOABEPKEHbI BbICTPOMY Pa3pyLUEHWUIO, XOPOLLIO BMUTbIBAIOT
BNary, CTaHOBATCA XPYNKMMWM Ha mopo3e. Kpome Toro, Hanpumep, pybepous paspywaerca no
TPEM HanpaB/ieHUsAM: THUEHWE OCHOBbI, OKMUCIEHWE BUTYMA M pacciamBaHue Kospa. lMepramuH
BoobLLe He YyCTOMYMB K ynbTpaduronety, BblgenseT B aTMochepy yriesoAopoabl, NOXKapPOOnaceH.
Kak cneactsme B TaKOM MATKOWM KpoBJie ObICTPO NOABASAIOTCA NPOTEYKM M HEOOXO0AMMO NPOBOAUTL
PEMOHT KpblILLW.

COSpEMEHHble mamepuarbl 014 mAzKol Kpoesu:

B nocneaHee BpemaA NOABUINCL HOBble MPAKTUYHbIE MaTepuabl ANA YCTPOMUCTBA MATKOM KPOBAM
— Pe3MHOOUTYMHbIE MATepuasbl U PYNOHHbIE MaTepuanbl Ha OCHOBE CTeKoxoncTa. Kpome Toro,
ceyac [anA  YCTPOWMCTBA MATKOM KPOBAW UCMNONb3YOTCA OEe30CHOBHblE KpOBE/bHble W
TMAPOU30NALNOHHbIE MaTepuanbl — K301, 6p1M3on M matepuan Ha OcHoBe nonumsobytuneHa.
Takum o0b6pasom, cerogHs nog MAFKOM  KPOBAEW NOAPa3yMEBAOTCA KPOBEJbHble MU
TMAPOU30NALMOHHBIE MaTepuanbl, NpeacTasaawwme cobort ambo rmbkMe nonocobl B BUAE NCTOB
AW CBEPHYTBIX PYJIOHOB, MO0 BA3KYIO Maccy B BUAE MACTUKKU. B TaKMX MaTepuanax MCnosib3ytoTcs
Pa3fiMyHble NOMMEPHbIE KOMMNO3MLMK, NMO3BONAIOLLME YAYULWNTb KaYeCcTBO NOKPbITUA U CO34aTb
KPOBJIIO C Pa3HOOH Pa3HbIMM CBOMCTBAMM.

HoeuHKu 8 co30aHUU MA2KoU Kpoesu

HacToAwmm npopbIBOM B CO34aHUM MATKOM KPOBAWU CTaNIM NOIMMEPHO-OUTYMHbIE MaTepmaibl Ha
HErHUIOWEN CUHTETUYECKOM OCHOBe — BUTYyM, moaudUuMpOoBaHHbLIN NoaMmepom. B KayecTse
OCHOBbI A/1A TAKOro 6UTYMa MOryT MCNONb30BATLCA CTEK/IOXO/CT, CTEKNOTKAHb UAN NOANACTEP. ITU
MaTepuansl ana MATKOW KpoBau nmeroT pAg npevmyLL,ecTs.
MoandununpoBaHHbI NOAMMEPOM BUTYM HE OKUCNAETCA U OCTAETCA XMMUYECKU CTabUIbHbIM, YTO
NO3BONSAET NOBbLICUTb [0NTOBEYHOCTb KPOBAU. CTEKNOXONCT MMEEeT NMPOYHOCTb, CPAaBHMBAEMYHO C
KapTOHOM, HO COBEpPLIEHHO He rHMeT. CTeKNoTKaHb B 3-5 pa3 npoyHee cTteknoxosncTa. Monmacrtep
He rHUeT U Nlyyle BCero coegnmHAeTca ¢ butymom.

MoandumunpoBaHHble OUTYMHble MmaTepuanbl He 6o0sTca ynbTpaduonetra U ycTonumsbl K
BO34EMCTBMIO CBETA.

TexHn4yeckMe pekoMeHZaALMM MO YCTPOWMCTBY MIOCKMX KPOBE/Ib KWUAbIX, OOLLECTBEHHbIX W
NPOMbILWNEHHbIX 343aHUN C NPUMEHEHMEeM PYNOHHbIX OUTYMHbIX, BUTYMHO-MONMMEPHBIX W
NoIMMEpPHbIX MaTepnanos ykasaHbl B TP 198-08 « TexHUYecKne pekomeHAaunu no ycTpomncrey
NNIOCKUX KPOBENb XUAbIX, 0BLECTBEHHDbIX M MPOMbILWAEHHbIX 34aHUA C NPUMEHEHUEM PYJ/IOHHbIX
HUTYMHBbIX, BUTYMHO-NONMMEPHBIX U MOIMMEPHBIX MAaTEPUANIOB »

oY ANC Avagesma NoBsILWEHHA

HERAHDHHALHN W TepenaaroToRKH

HAQPOE AR CTROMTRALCTEA W HLHK

PoCcHM
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YCTpOIACTBO KpOBE/b M3 MeTannovyepenuubl

MponssoAacTeo meTannodepenmupbl Ha4anoch g
CpaBHUTENbHO HedaBHO — ¢ 1950-x rogos. Maea 6bina 08
WHTEPECHON: AOCTOMHCTBA [AOBYX BMAOB  KPOBAM  —
TPAaAMUMOHHOM YepennyHon U MeTalINYeCcKoOn — COeaNHUTD 2
B O4HOM HOBOM MmaTepuane.

KpoBenbHaa MmeTassovepenuua W3roTaBiMBaeTcA U3
NNCTOBOI cTann. ®opma NPOGUNA CKOMMPOBAHA C INHAHON TP AT eel Y R ERNNS =) (o Vo S
Yepenuupl. MO3TOMY roToBasA KPOB/AA U3 MeTannoyepenuLib

OYeHb NOXOXKA Ha YepenUYHYHO KpblLly — C TAKOM ¥Ke KPacuBOMN «BOTHOM».

DTOT KPOBEJbHbIA MaTeEpPMan MOXKET MMETb LBET [MMHbI — CBET/IO- UK TEMHO-KOPUYHEBbLIN. A
MOMET ObITb 6e/1bIM, 3eN1eHbIM, KPaCHbIM, CUHUM, YepPHbIM — BCero 0koio 20 UBETOB U OTTEHKOB.

Mpeumywiecmea memasnnaoyepenuuybl

Macca ogHOro KBagpaTHOro MeTpa MeTasllodepenunLbl COCTaBAAET BCEro NuwWb 4-5 Kr. Harpyska
Ha CTpOMMAa W CTeHbl OKa3blBAETCA MUHUMaNbHOW. Jlerkuit maTepuan npouwe (4 pewesne)
[OCTaBNATb Ha OOBEKT M noAHMMATb Hasepx. [pM yCcTaHOBKe MeTannoyvepenuubl He
npeabaABAAOTCA A40NONHUTENbHbIE TPEBOBAHMA K CTPONUAAM M HECYLLMM CTeHAM. [1A CPaBHEHUS,
HaTypanbHana Yepenuua B 8-10 pa3 Taxkenee — oT 25 a0 40Kr Ha KBagpaTHbIV MeTp Kpblwn. Kposna
M3 MeTasnouvepenuubl OKasbiBaeTca Jarke Jerdye, yem ¢anbueBas KPoOBAA W3 MAOCKOrO
MEeTa/IZINYeCcKoro JIUCTa, NOTOMY 4YTO, 3a CYET [AOMNONHUTENbHOMW NPOYHOCTWU, NO3BONSAET
MCMNoNb30BaTb HOsee TOHKYHO CTaslb.

Bnarogaps npoduAMpPOBaHMIO  CTAaNbHOTO  MpPOKaTa  KPOBENbHOMY /AWUCTYy  Npuaaetca
[ONOMIHUTENbHAA NPOYHOCTb. MPOPUAMPOBAHHBLIN AUCT — NpodHACTUA, Nydlle BblAepKUBaET
[aBNeHWne CHera M BO3MOMKHble yAapbl.

BonHoBOM npodunb € MOMEPEeYHbIMM  YCTYMamMu, MNPUMEHSAEMbIA  NpU  CO34aHUn
MeTannodepenuupl euwe 6onee npoyeH. Mo Kpbiwe ¢ MeTanno4yepennuen MOXKHO CcBOBOAHO
xoauTb. Mpy 3TOM CNAOWHOE OCHOBaHMe MNog Kposa He TpebyeTcA — [OCTaTOYHO LLArOBOW
obpeLleTku.

[na npoussoacTBa MeTansovepenunubl NPUMEHAIOT ANCTOBOWM MeTann TonwmHon 0,4-0,5 mm.
CpaBHUTE: 4TODObI 4OCTUYDL TAaKOM e NPOYHOCTU, AnA GasibLEBOM KPOBN HYMKEH JIUCT TOJILMHOM
0,7-1 mm.

MeTannoyepenuua 3awmuieHa oT KOPPO3UK C ABYX CTOPOH. 3aLLMTa COCTOUT U3:

roy ANC Axagessn NoOBEILWEHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HABAPO0E ANA CTROMTRALCTEA M HHK
Poccum

" L MHKOBOIO NOKPbITUA TONLWMHON OKoNo 270 r/cm?,

129, MrapcHiad np., 2, Mockea
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" CNos naccMBaumu,

" CNOSA TPYHTOBKM,

" MOAMMEPHOro 3alMTHO-AEKOPATUBHOIO MNOKPbITUA TOAWMHOM A0 200 mMKm (C BHewHewn
CTOPOHbI),

"  33LMTHOM KPACKK (C BHYTPEHHEN CTOPOHbI).

MpoeKT Npon3BoAcTBa pPaboT Ha YCTPOMCTBO KPOBENbL U3 MeTannodepennLbl cogepxutca 8 M/C
12-47.2008.

YcTpoiicTBO KpoBenb u3 npodHactuna

MpodHaCcTUA M3roTaBAMBAETCA U3 OLMHKOBAHHOMO CTa/lbHOro incTa TonwmHomn ot 0,4 Ao 1,2 mm.
[nAa noBbllEeHNA aHTUKOPPO3UMHbBIX CBOWCTB HA JINCT HAHOCMTCA 3alWMTHOE MOAMMEpPHOe

NOKpbITHE — NONN3CTEP NN NNACTU3O0N.

Liseta npodHacTMna ouveHb pa3HoobpasHbl — Ha Bblbop Honee 20 LBETOB WU WX OTTEHKMW.
OpbEeKTUBHOCTb TAKOM AHTUKOPPO3UIAHOM 3alUUTbl OYEHb BbICOKA — CPEAHWU CPOK CAYXKObI

npodunmposaHHoro nucta - 30 ner.

LWunpunHa rotoBbix nMcTtoB npodHactnna — ot 640 go
1200 mm, B 3aBUCMMOCTM OT BbICOTbI Npoduna. AnvHa
onpeaenaerca 3aKasuyMkom (MOXKHO KynuTb npodamnct R AT '
n\"\\\\A\l'.l‘\‘.\\l‘xl}'lﬂiﬂ“d mhhl&h&hhh“ﬁh%
npodHacTUNa OYeHb MPOCTaA — JINCTbl KpenAaATca K| /v"”” | // m W

AanMHon  po 12 m).  TexHosormMa  MOHTa)Ka

HECYLMM KOHCTPYKLUMAM Npyv nomouwm camopesos. Ml
BO3MOXHOCTb BbIOMPATb A/WHY J/IUCTOB  YCKOpseT A’ //
N/ AN

npoL,ecc yCTaHOBKMW. /11114 /
Puc. 13. icnonb3oBaHne npodHacimia B

orpaxaaoLnx KOHCTPYKUWAX

Yem Bbllle npodunsb, Tem 6onblie
NPOYHOCTb NPOOUINPOBAHHOIO /iNCTa. Tem 6O0nbluMe HArpysKu BblaepsKMBaeT npodHacTu.
Mpodanct ¢ manoi BbICOTOM NPodUNA MUCNONb3IYETCA AN1IA BEPTUKANbHOM OTAENKM CTEH U KakK
npodHacTun pna 3abopos. bonbwaa BbicoTa npoduna Tpebyetca pas yCTPOWCTBA KpPOBeNb M

HECYLLNX NEPEKPLITUNA.
Ha3sHayeHMe npodHacTUNAa MOXKHO onpeaenntb No BykBam B ero MapKUpoBKe:

H (Hecywuli npogpHacmus) — ncnonb3yeTca oA YyCTPOMCTBA KPOBENb, HECbEMHOM ONanybKku n B
KauyecTBe nepekpbiTUii. Takoit npodHacTMn 0BbIMHO MMEET AONONHUTENbHbIE pebpa KEeCTKOCTH.
OHM NOBBILAKOT HECYLLYH CNOCOBHOCTb KPOBAU U MepeKpbITUiA. BbicoTa npodunbHoro aucta - 35
MM U 6onee.

oY ANC Avagesma NoBsILWEHHA
HERAHDHHALHN W TepenaaroToRKH
HAAP0E ANA CTPOMTRALCTAES 1 HEK
PoocumM
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CH (cmeHosoli, Hecywuli npogHacmusa) — yHUBEpPCanbHbiM nNpodunb. MaTepuan MoxKeT
MCNO/Ib30BaTbCA A1 MOHTAXKa KPOBE/b U CTEHOBbIX Orpa*kAeHwui. BbicoTa npoduna B AaHHOM
cnyyae — 35-44 mm.

C (cmeHosol npogpHacmusa) — B OCHOBHOM WCMONb3YyeTCA ANA BEPTUKAJIbHbIX MEPEropoaokK.
BbicoTa npopuna — meHee 35 mm.

YCTpoinCTBO KpoBenb U3 6UTYyMHOM 4Yepenuubl

MsArkaa yepenuua — OAUH U3 CaMbIX KPAaCMBbIX KPOBENbHbIX MaTepuanoB. MHOXeCTBO LBETOB —
APKMX W NPUTNYLIEHHbIX — WU pa3Hble GopMbl ANCTOB (NONYKPYrAable, KBagpaTHble, BOJHA,
LUECTUTPAHHMK) AenalT OUTYMHYIO 4yepenuuy MPUBAEKaTe/IbHOW KpOBAel Ans Bnagenbues
AOMOB, apXMTEKTOPOB U AM3aliHepoB. ddPeKT obbema AOCTUraeTcsa 3a CYET MCMNO/1b30BaHMUA
Pa3HOLUBETHOM MWHEpPaNbHOM KpPOWwKKU. [MbOKaa uyepenuua Ha oOcHoBe butyma (notomy w
HasbiBaeTca OMTYMHasa 4epenuua) Ha POCCUMNCKOM PbIHKE CTpoimaTepuManoB MosBUAACH
CpaBHUTENbHO HedaBHO — B KoHue 1980-x. OHa W3roTaB/AMBAETCA M3 3KONOTMYECKU YUCTbIX
MaTepuanoB — BUTYMHbIX CMOJI, CTEK/IOBOJIOKHA U MUHEPAJIbHOW KPOLLKKU. JINCT MO KoM Yepenuubl
Ha3blBAETCS TFOHT, CTEK/OBO/IOKHO — ero ocHoBa. C KaXAoh CTOPOHblI JIUCT CTEKNOBO/OKHA
nponutaH 6uTymMom, o6lian TO/LMHA FOHTa COCTaBAAeT OKo/io 3 Mm. A cBepxy OUTYMHas
yepenuua nokpbiBaeTca 6a3asbTOBOM KPOLKON pa3HbIX LBETOB. 9TO OAHOBPEMEHHO M 3aLlMTa OT
COnHe4yHoro vynabTpaduonera, M [AEKOPATUBHOE TMOKPbITUE — KaAaMEHHAA KpoWKa MOXKeT
OKpalMBaTbCA B Pa3Hble LBETa.

Msarkune KpoBeEe/ibHblE maTepuanbl o6nap,ar0T
MHOeCTBOM AO0CTOUHCTB. OHU:

=  [ONrOBEeYHble,

" fIerkue,

= GeclwymHble,

" 3J1aCTUYHbIE, MO3TOMY AONYCKaOT , e
HEe3HauYMTe/IbHble NOABUKKM CTPOEHMUA 6e3 Puc. 14:KpoBns 13 6UTyMHOM Yepenuubl

Bpena ANa KPOoBAMW.

Mpn NpaBUNBbHOM MOHTa)Ke MATKaA KPoBAA MoxKeT npocnyxutb 40-50 net. B KayecTtse OCHOBbI
(cnnowHon obpelleTkM) ana MATKOW KpoBAWM ucnonb3yetca namta OSB (OCM — opueHTMpoOBaHO-
CTpy*KeyHaa nauta). OHa TaKke He 6GoutcAa BoAbl. BOAOCTOMKOCTbIO OGUTYMHOM Yepenuubl U
06BACHAETCA A0/ITOBEYHOCTb MATKOW KpoBaKu. Hebonbluoi Bec Kposau (8 — 10 Kr Ha KBaApaTHbIN
MeTp) NO3BONAET UCNO/Ib30BaTb TMOKyI Yepenuuy Ha Nbbix Jomax 6e3 ycuneHua cTponuabHOM
KOHCTPYKLMW.

MsaArkaa KpoBna obnajaer elle OAHUMM OYEHb BaXKHbIM MPEUMMYLLECTBOM — 3TO MPOCTOTa
M:ISB( CHOKRH biX RPOBAAX —
BAAM leHI_.-lHMrll'|F"'I O TOBH
H3apos8 AnNA CTROMTeNLCTEA M HLEK
PocoHm

MOHTaXa. EMTYMHaH yepenunua MOXKeT 6bITb MCMNO/b30BaHa

[
2
|
E



34

Jlekyusa 4
nasa 4. Hosauuu 8 cmpoumesbHbIX MAMePUAsax, UCrosb3yemMbix 018 KposesnbHbix pabom

chepryYecKnX U KOHYCHbIX. TOHT BUTYMHOM Yepenuubl 31aCTUYHbIA, NO3STOMY €ro MOMHO MJIOTHO
NpuXaTb K NOBEPXHOCTN Nt0601 dopMbl. A TaK Kak pasmepbl roHTOB Hebonbwne — npumepHo 0,4 x
1 M — TO OTXOAbl MPU MOHTaXKe MATKOW KPOBAM HAMMEHbLUME W3 BCEX BUAO0B KPOBE/IbHOIO
MaTepuana.

Matepuanbl N8 yCTpoiicTBa KpoBenb U3 «espolundepa»

Takol HeobbIYHbI TEPMUH «eBpoLINdEP» MPUHATO
ceiyac ynoTpebnATb KO BCEM PA3HOBUAHOCTAM
HOBOrO A/1A HALLeW CTPaHbl KPOBE/SIbHOTO MaTepuana,
KOTOpbI npeacrasndaer cobom 6UTYMHble
roppupoBaHHble AuCTbl. [POM3BOAATCA OHU NyTem
HaCbILWEHMA OPraHUYeCKUX LLeNN0N03HbIX BOJIOKOH
BbICOKOKQYeCTBEHHbIM ~ OUTYMOM  NpU  BbICOKOM

flaBneHNM " TemnepaType. OIM -y PvcC. 15. «OHAYANH» B orpaXkaatoLmX
KOHCTPYKLMAX

byHKUMOHaNbHble  0COBEHHOCTM  BblleyKa3aHHbIX
MaTepUanoB — 3TO AJUTENbHbIA CPOK CAYXKObl, CTOMKOCTb OKPACcKW, BAAroCTOMKOCTb. ITU
ocobeHHOCTM 6aM3KM Mexay coboi, NMOTOMy, ecan CMOTPeTb B pa3pes3e 3IKCMayaTalMOHHbIX
CBOMCTB, OYyAEeT C/NOXHO OCTAaHOBWUTBCA Ha Kakom-nMb6o u3 BuaoB. Ecanm Ke cmoTpetb ¢
9CTETUYECKOM TOYKM 3pPEHMUA, BHEWHWN BUA NpepsaraeMblX KPOBE/IbHbIX JIMCTOB OT pPasHbIX
npou3BoamuTeneit MOXKeT CUAbHO OTANYATbCA. 3HAUMT, ecim ANA Bac umeer 3HayeHMe He TO/IbKO
LLEHOBOW BOMPOC, HO M TEKCTypa mMaTepuana, APKOCTb LiBETA, Ero OTTEHOK, CTENeHb MaTOBOCTH, TO
Nyywe noceTuTb OAMH U3  Hawux odUCOB, B KOTOPbIX MNpeacTaBieHbl Bce 06pasupl
BbILIEYNOMSHYTbIX MaTepuanoB M caenaTb BbIOOp MaTepuana, KoTopbii Bac nonHocTbio
ycTpamBaeT. LleHbl, KoTopble Mbl npegnaraem, 6yayT MHTepecHbl ana Bac no nwobomy u3
BblIOpaHHbIX BMAOB eBpolwmnpepa. OCHOBHbIE AOCTOMHCTBA M NpeuMmylLecTBa rodpupoBaHHbIX
HOUTYMHbIX INCTOB:

* Manbiii Bec, NO3BOMIAKOWMNIN MCNONAb30BaHME 06NErYeHHON CTPOMUAbHOM CUCTEMbI, HO C
YUYETOM NMOXKENAHUN, N3NOXKEHHbIX B C/leaytoLem naparpage.

= [IpocToit 1 yaob6HbIN MOHTaX, KOTOPbIA HUYEM HE OT/IMYAETCA OT MOHTarKa acboLemeHTHOro
wndepa. MoHTaxK Bbl cMOXKeTe camMOoCTOATE/IbHO BbIMOJIHUT.

= Hanunyme BbICOKOW B/IarOCTOMKOCTU.

* ACCOPTUMEHT KOHbKOB B TaKOM K€ LIBETOBOW raMMe, a TaKXe rBo3Jen C COOTBETCTBEHHbIM
UBETOM LWANOK. KOHbKKN TaKKe BO3MOMKHO UCMO/Ib30BaTb B KayecTBe BeTPOBbiX (1060BbIX)
[OOCOK.

= QObecnevyeHne AOMNO/NHUTENIbHOW 3alMTbl OT BO3AENCTBMUA COJIHEYHbIX JlyYeld HaHECEHHbIM
LBETOBbIM MOKPbITUEM OUTYMHOM OCHOBbI /JINCTA, YTO NPUAACT KPOBJE ICTETUYHBLIA W
KpacuBbI BHELLHWI BUA,

= CpoK 3KCnayaTauum BCex pasHOBUAHOCTEN eBpoLlMdepa MMEIOT AANTENbHbIN Nepuoga,

oY Ano Axan
_I
l.{ HBZAH 1’:.'I!|"I_.'I1 H NepenoaroToRE

ki
y I\?J" Haapos ANA CTROMTENLITEA M HLHHK

SMMA NOBILWEHHA
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[na Toro ytobbl KpoBAA M3 eBpolmnbepa BbirNagena KpacMBol U 3aKOHYEHHON MCNOMb3YOTCA
PasnnYHbie A06OpPHbIE 3NEMEHTbI — OHW TaKKe MMET MNPaKTUYecKoe 3HayeHue, 3alumLLas
YA3BMMbIE€ MECTa OT A,0X/AA, BETPA U CHera.

YacTb 3N1€MEHTOB - KOHbKW, €HA0Bbl - CAeMaHa U3 TOro e maTepuana, uto u espowwmnodep, a
OCTa/ibHble NPOPUAN NPOM3BOAATCA M3 OUMHKOBAHHOM CTaAn C MNOJIMMEPHbIM MOKPLITUEM,
aHaNIOrMYHO aKceccyapam AN MeTanlo4depennLbl.

CBeTOonpo3payHble KpoBesibHble MmaTepuanbl

MonvkapboHaTHbIe cucTembl CBETOMNPO3pPaYHbIX
MOKPbITUIA - 3TO HOBOE C/0BO B MCKYCCTBE AM3aiiHa
CKaTHbIX, APOYHbIX KPOBE/Nb U  BEPTUKANbHOIO
OCTEKNIEHMA NPOMbILNEHHbIX U 06LLECTBEHHbIX 34aHUNA.
CbopKa M KpenjeHue CUCTEM MNPOU3BOAUTLCA C
NMOMOLLbIO BEPTUKAbHbIX 3/1EMEHTOB
3KCTPYAMPOBAHHbIX MO KPaAM OCHOBHbIX MaHenen, uTo

obecneunBaeT NOKPbLITUIO aBCONIOTHYIO repmeTUUHOCTb.  SRUISSTCHEEIS eyl elek L RL ISRy (eI e IR 7
OCHOBY CUCTEMbI COCTaBASET MaHesb, MMEeLWan C ABYX

CTOPOH Mo Bcel anvHe 60pTUKM € 3ybuamu. U-ob6pasHbii KOHHEKTOP, OxBaTbiBaA 3ybuyaTble
6OPTMKM, HAJEKHO COEAMHAET cocefHMe NaHeNn mexay cobon. YcTaHOBKa NaHenu Ha Hecywui
KapKac OCyLLEeCTBAAETCA NOCPEeACTBOM CMeLMabHON 3aKNagHOM AeTan U3 HEPXKABEIOLWEN CTanu,
BHEAPEHHOM B TEXHO/IOTMYECKUI CTbIK MaHenewn.

CoeauHUTENbHbIN y3en NnaHene BMecTe C KOHHEKTOPOM BbINONHAET GYHKLMUIO pebpa KecTKocTy,
YTO MO3BONSAET ONUPATb NOKPbITUE Ha MOMEepeYHble 3/1EMEHTbl — MPOroHbl, He MPUHMMAA BO
BHMMAHME WAr OCHOBHbIX KOHCTPYKUMWA. 3ITa BO3MOMKHOCTb MO3BOAAET WCMNO/Ab30BaTb
MaKCUMaNbHO NETKNIM, Pa3peKeHHbIN KapKac (paccTosaHMe MeXay HECYLLMMM 31eMeHTammn 4o 2,5
-3,0 m).

YcTaHOBNEHHOE NoKpbITUE npeacrasnaeT cobol OAHOPOAHYIO repMeTUYHYo
CTPYKTYpPUPOBaHHYO auadparmy. M3meHeHWe reomeTpuu naHenewn, Bbi3BaHHble KosebaHuaMMU
TemnepaTtypbl U BAAXKHOCTU, NMOJHOCTbIO KOMMEHCUPYHOTCA 33 CYET COBCTBEHHbIX BO3MOXHOCTEN
cuctembl.  OTCyTCTBME K/AEEBbIX WM CBApPHbIX LWBOB, CKBO3HbIX OTBEPCTUI obecneynsatroT
NCK/TIOUYUTE/IbHYIO HAZEXKHOCTb CUCTEMBI.

Kaxkaaa naHenb, umetowan B ce4eHnn Gopmy /I0TKa, OPUEHTUPYeTCa No NNHUM Hambonbluero
cKaTa. HeT HyXAbl B MCMO/Ib30BAaHUM KaKUX-TMOO TOPU3OHTA/IbHBIX 3/1IEMEHTOB HA HapyXKHOM
MOBEPXHOCTM MOKPbITUA, [OXKAeBaa BOAa W cHer 6ecnpenATCTBEHHO CKaTblBalOTCA MO

NOBEPXHOCTHN, YOANAA Nbl/Ib U NPOYUE 3arpA3HEHUA C naHenem. [MoKpbITME NOSIHOCTbIO yCTOVNMBO K

QY N0 AHagenMA NoBkIWeHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

arpeccMBHbIM BO34ENCTBUAM OKpYrKatoLen cpeapl.

Sl 129329, Mrapoudd np, 2, Mockea
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LiseToBaAa ramma l'IOKprTVIVI BK/IIOYAET, NOMMUMO CTaHAAPTHbIX LUBETOB, OPUTNHA/IbHbIE CMHNE U
3eNeHble OTTEHKU, 30/10TUCTO-KENTbIN 1 «benbli Kak nea».

Pa3Hoobpasne apxuMTeKTypHbiIXx GOpm M LBETOBbIX OTTEHKOB MO3BONAET BOMAOTUTb B KMU3Hb
camble CMe/ible 3aMbICbl AM3aiHepa. [lJaHHaA cucTema MO3BOAET MONYYUTb HALEXKHOE W
a¢dEeKTMBHOE NOKPLITUE NPU HEBBICOKMX MaTepPUabHbIX 3aTpaTax.

QY N0 AHagenMA NoBkIWeHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

129329, MrapciEd np., 2, Mockea
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CnosBapb

be3aBTOKNaBHbIiA 6eTOH — Npu HeaBTOK/aBHOM cnocobe NPon3BOACTBA UCMOJb3YIOTCA BAXKYLLUE,
TBEpAeloLMe Npu HeBbICOKNX TemnepaTypax (20-80°C) — uemMeHT, CMellaHHble BAKyLMe 1 ap.,
Necok Wau Apyrue 3anosHUTENM, YTO No3BoAsAeT 0bonTUCb 6e3 aBTOKNaBOB, KOTE/IbHbIX M T.M.

B Tekcre T

Kepam3ut — npeactasnsetr cobor nerkuii NOpuUCTbIM MaTepuan AYeUcToro CTpoeHua B Buae
rpasua, pexe B Buae WebHA, nonydyaembin Npu 06XKMre NerkonnaBKUX [IMHUCTbIX MOpPOoA,
CNOCOBHbIX BCyYMBaTbCA Npu HbICTPOM HarpeBaHMm nx Ao temnepaTypbl 1050 — 1300 C B TeyeHue
25-45 MWH. g rekcre 1

Koadpuument MOpPO3OCTOMKOCTM — OTHOWEeHWEe MNpPoYHOCTM obpasua MmaTepuana B
BOAOHACbLILEHHOM COCTOSAAHMM MOC/e MWCMbITaHUA Ha MHOFOKpaTHOE 3aMOpa*KMBaHue W
oTTaMBaHMe K NPOYHOCTM 06pa3La [0 UCMbITAHMA. 5 Texcre

MuHepanbHoe BAXyuwee — I'IOpOLUKOO6pa3HO€‘ BeL.,ecTBoO, oGna,u,arom,ee CNocobHOCTbIO npu
CmeweHnn ¢ BO,CLOVI 06pa3OBbIBaTb nnacTMYHyrO MaccCy, 3aTBepJeBalollytd B MPOYHOe
KamHeBUAHOEe TeNoO. s rekcre T

MpoyHocTb 6eTOHA — NPOYHOCTL 6ETOHA XapaKTepuM3yeTca ero MapKown, T. e. Npeae oM NPOYHOCTH
npu cKaTum 6eToHHbIX 06pa3LL0B-Ky60B pebpom 20 cm, U3roTOBNEHHbIX U3 BETOHHOM cMecH
pabouero cocrtaBa (Mo cTaHAAPTY) U UCMIbITAHHbIX NOc/Ae 28-CyTOYHOTO TBEPAEHUA B HOPMAJIbHbIX
ycnosuax (temnepatypa Bo3ayxa 20+2°Clv oTHOCUTENbHAA BNAXKHOCTb BO3Ayxa He HuKe 90%)- B
COOTBETCTBMM CO CTPOUTENbHbIMMU HOpMaMu 1 npasuaamu (CHul) ana Taxenbix 6ETOHOB MMeELOTCA
cneayouwme mapku: 100, 150, 200, 250; 300, 400, 500, 600 (Kr/cm?). s rexcre ©

PacnanybnamBaHmue — npouecc CHATUA onanybKu. srexcre t

CeACMMYHOCTb palioHA — MHTEHCMBHOCTb BO3MOXHbIX 3E€MNETPACEHUMI B AaHHOM palioHe.

B Tekcre T

Cnocob ocagKu KOHyca 3aK/toyaeTca B cieaytouiem: u3 6eToHHoM cmecu co3paétcs obpased,
M3rOTOB/IEHHbIA B BMAE YCEYEHHOrO KOHyca 3apaHee 3afaHHblXx pa3mepoB. [na 3Toro
MCNO/MIb3YeTCA ChneunanbHan meTannmnyeckas Gopma, Kyaa M 3anvBaerca OeToHHasa cmecb. Kak
TONbKO BETOHHAn cMecb 3annBaeTca B Gopmy, e€ cpasy e CHMMAIOT, a 3aTemM Hab i 4atoT 3a Tem,
Kak oHa b6yaeT ceba Bectu. Mpu 3TOM OcCagKa KOHyca BO MHOrOM 3aBUCUMT OT CLensieHuA
maTtepuanoB 6ETOHHOM CMeCcU U e€ BHYTPEHHEro TPEHUS.



38

Cnosapb

Cnocob, OCHOBaHHbIV Ha NPUMeHeHUM BUBPOCTONA, AOCTAaTOYHO NPOCT. BHauane 6eToHHaA cmechb
3a/IMBaETCA B YCEYEHHbIM KOHYC, KOTOpPbIA cnycta Hebosbloe Bpems cHMMaetca. [ocne aToro
3amMepAlT AMaMeTpP KOHyca, a 3aTeM HauMHaloT TPACTUM MOBEPXHOCTb, rAe OH cTouT. MNonyyns
onpeaenéHHoe KONMYECTBO BCTPAXMBAHWUMI, ANAMETP KOHyca HEMHOIO yBeanunsaetca. Ero onatb
3aMepAT, @ 3aTeM CPaBHUBAKOT C NepBOHayaNbHbIM. Ha OCHOBE 3TOro cpaBHEHWA W AenakoTcA
BbIBOAbI OTHOCUMTENBHO YA060YKN1aAblBAEMOCTM BETOHHOW CMECHU. & Texcre

TennonpoBoAHOCTb — CNOCOOHOCTb MaTepuana K nepeHocy TennoTbl (3HeprMn TensoBoro
OBVXKEHUA MWUKPOYACTML) OT Bonee Harpetbix YacTen Tena K MeHee HarpeTbiMm, NPUBOAALLMNA K

BblPaBHUBAHUNIO TEMNEPATYPDI. B Tekcte T

Ypo060yKknaabiBaemocTb — CMOCOOHOCTb CMeCH 3anoHATL dopMmy BeToHMpyemoro nsgenmsa u
YNIOTHATLCA B HEM Noja, AeMCTBMEM CUAbI TAXKECTU UK B Pe3y/ibTaTe BHELHUX MeXaHUYeCKMX
BO34ENCTBUN.

oY ANC Avagesma NoBsILWEHHA

o
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HBZAW 1’:.'I'|'-I_.'I1 H NepenoaroToRE
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Haapos ANA CTROMTENLITEA M HLHHK
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Bonpocbl ana camonposepku

1. MpaBuna nposepKuU NPOYHOCTU 6eToHa?

2. Mo KUcTeyeHnU KaKoro CpoKa NpoBepAloT NPOYHOCTb 6eToHa?

3. B KaKux eguHULAX U3SMepeHua onpeaenseTtca ocagKa KOHyca npu
onpepeneHUn cteneHun NoaBUNKHOCTU?

4. Kakum npubopom usmepsertca yg060yknaabiBaeMmoctb 6eToOHHO cmecu?

5. Y10 03HauyaeT MapKMPOBKA MapKuN Kupnuya?

6. YTo 03HauaeT mapKa pacTBopa AN KUPNUYHOU KNaaKku?

7. OcHOBHbIEe BUAbI KOHCTPYKLUA C NPUMEHEHUEM KN1eeHOW APeBeCUHbI?

8. Tunbl XONOAHOrHYTbIX CTa/IbHbIX Npodunen?

9. Y10 03HauaeT KO3IPPULMEHT MOPO3OCTOMKOCTU?

10. Yem xapaKTepusyeTca TennonpoBoOAHOCTb KUpnuua?
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WHHOBaUMOHHbIE NPeaNoXKeHuUsn

Cnuncok
= 3aBog HAUS-KONZEPT COAPYXKECTBO
= 3aBopg «CTpOMTEXHUKA»
= HONKA
= Xella
= 00O «beHToOHUT»
= Mera System Plat AB

= H/MK

= Tegola Canadese
= Katepal OY

=  Onduline SA

= TEXHOHWKO/b

3aBoa HAUS-KONZEPT COAPYHXECTBO — KpynHeiwee B Poccum
Npon3BOACTBO 60/1bLIENPONETHbIX KNeeHbIx OepeBAHHbIX

KOHCTpYKumi (BKOK).

bBonblenponeTHble KneeHble AepeBAHHbIE HECylMne KOHCTPYKLMUMU -

WMHAOYCTPUANbHBIA BWUA, COBPEMEHHbIX CTPOUTE/IbHbIX KOHCTPYKLWNA,
NPOU3BOACTBO KOTOPbIX MOMET OCYLLECTBAATLCA TONIbKO Ha CMeunanm3npoBaHHbIX NpeanpuaTUaXx.

CeroaHs 3aBoa HAUS-KONZEPT COAPYXKECTBO - eAMHCTBEHHbIM B Poccmmn 3aBOA, TaKOro YPOBHS
MO KayecTBy NPOAYKUMM, NpumeHsemomy o6opyAoBaHUIO, MaTepuasiiaM, TEXHONOMMAM U
npounssoauTenbHoCTH. MponssoamTenbHocTb npeanpuatna — 40 000 M3 KneeHbiX KOHCTPYKUUIA B
rog. [AnvHa KoHcTpyKuuii o 30 M. BonblwenponetHbie K/AeeHble [epeBsiHHble Hecylwme
KOHcTpyKumu (BKAK) ncnonb3ytoTcs B CTPOMTENbCTBE ObICTPOBO3BOAMMbBIX 34aHUW, KOTTEAXKEMN,
AOMOB, MUHW-TOCTUHUL, OONbWENPONETHbIX COOPYKEHUW — CTaAMOHOB, NeAO0BbIX ABOPLOB,
H6acceliHOB, aKBanapKoB, TOPTOBbIX M BbICTABOYHbIX LLEHTPOB, CKNAACKUX U CE/IbCKOXO3ANCTBEHHbIX
NOMeLLEHNM, COOPYKEHWUI € NponeTom A0 50 meTposB.

T Kcnmcky

3aBog,  «CTpOWTEXHMKa» — MNPWU3HAHHbLIK  Angep NO  NPOM3BOACTBY BMOBPOMNPECCOBOro

060pyaoBaHMA, MNONYYMBLWIMA MNPU3HAHME HA MPECTUNKHbIX MEXAYHAaPOAHbIX CTPOUTENbHbIX
BbICTaBKaX, pekomeHaauun MuHctposa P®. /InHuio «Pudein», Ha KOTOPOW MOXKHO BbIMyCKaTb


http://www.bkdk.ru/
http://www.stroytec.ru/
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nobble cTpouTenbHble matepuanbl OT GyHAAMEHTA A0 KOPOOKM M KpPbIWM A0OMa, OLEHUAM He
TONIbKO Me/IkKne NPOU3BOAUTENN, HO U KPYMHble CTPOUTENbHbIE 3aBOAbI.

C MOMeHTa co34aHunA NPon3BOACTBa BblMYLWEHO OKOJI0 8 ThiCAY eANHUL, MOOMAbHbIX KOMMJIEKCOB
<Pudeii>, ycnewHo paboTtatouwmx Bo Bcex pernoHax Poccuun, ctpaHax CHI, Bantum, panbHero
3apybexbs. MocneaHune 18 net 3aBoj, AEMOHCTPUPYET YCTOMUMBBIA POCT 06beMOB NPOM3BOACTBA.
Tak, ¢ 2000 no 2006 roabl o6bembl yBeNMUMBANUCL NpUMepPHO Ha 25-30% B roa, a 8 2007 roay
pocT coctasma 100%.

? Kcnucky

®uHckaa komnaHua HONKA — mupoBoi nuaep AepeBAHHOro

OOMOCTPOEHMA, KPYMHENLWMA B MUPE MPOU3BOAUTE b AEPEBAHHbIX
AOMOB, ONTUMA/NIbHO COYETaloWMN BEKOBbIE TPaAULMN U HOBENLIME ORIGINAL
TEXHONOrMKn  pgomoctpoeHna. KomnaHuma ocHoBaHa B 1958 roay.
Uctopmns HONKA — 31O nctopums cemeHoro busHeca, Bblpocliero o

Today’s homes. Naturally.

NPOMbBIWNEHHOTO  MPOM3BOACTBA  MMpPOBOro  Macwtaba, HO
COXPaHMBLUEro AyLWEBHbIN, CEMEWHbIA NoAXoA K  Kaxaomy

nokynatento. CerogHs HONKA — 3To meXAyHapOAHbIN KOHLUEPH,
npeacTaBuTeNbCTBa KOTOporo pabotatoT B 30 cTpaHax mmpa, a Aoma HONKA noctasnsatoTca 6onee
yem B 50 cTpaH. KomnaHus nepBoi NoayyYnna NpaBo MCMNO/b30BaTb Ha CBOEM MPOAYKLUN MAPKY
CE, 0603HavatoLLyt0 COOTBETCTBME EBPONENCKUM CTaHAAPTaM KayecTsa.

KomnaHma HONKA nepBoii M3 3anafHblXx NpoOM3BOAUTENEN AEPEBAHHbIX AOMOB MNpuwna B
Poccuto. C 1995 roaa sKCKAO3UBHbIM ANCTpnbbioTopom KoHuepHa HONKARAKENNE QYJ (Finland)
Ha Tepputopun PO asnaetca 000 «POCCA PAKEHHE CMb».

B Poccum KOmMNaHMA 3aHMMAET NepBoe MeCcTo NO MMMNOPTY PUHCKUX LEPEBAHHLIX AOMOB U
€AMHCTBEHHbIN B CBOEM CEermeHTe MNpeaoCTaBAseT [AeWACTBUTE/NIbHO TMOJIHbIM  KOMIJIEKC
CTPOUTENBHBIX YCNYT U cepBMCca. 3a roabl paboTbl Ha POCCMMUCKOM PbIHKE KOMMNAHMEN Peasin30BaHbI
6onee 1500 06bEKTOB B pa3HbIX PermoHax cTpaHbl. B noptdonno komnaHum «Pocca PakeHHe CIM6»
€CTb YHMKa/bHbIE, C TOYKU 3PEHUA aPXUTEKTYPHOIO UCMOJIHEHUSA U MacLITaboB, 06bEKTbI: cCamblii
6onblwoin B EBpone pepeBaHHbIN pectopaH «[MpuctaHb (6onee 1500 m?) M yeTbipexaTaskHasA
roctuHmua B Coum (6bonee 4,5 Tbic. KB. M). OZHO M3 BaKHbIX HanpaBAEHWUN [EATENbHOCTU

KOMMaHUM — CTPOWUTE/NIbCTBO 3aropoAHblX Komniekcos. [logpobHasa uHPopmauma Ha
caite HONKA VILLAGE.
T  Kcnucky

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAJp0E AR CTPOMTEALCTEA W HHK
PoCccum



http://www.honka.ru/
http://honkavillage.ru/
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Xella® —  Beaywuit npoussoauTeNb WU NOCTaBLMUK

CTPOUTENIbHBIX MATePWManoB M Cbipbs B lepmaHMM M Ha
MMPOBOM pbliHKe. KomnaHus Bnageetr TakKMMW BCEMUPHO

n3BecTHbiIMM 6peHgamu, Kak YTONG, HEBEL® (aBTOKnaBHbIN

razobertoH), SILKA® (cunukatHble wuspenusa), FERMACELL®

(rmnco-BonokHuctble  nanctbl), AESTUVER®  (npoTuBonoKapHble nautbl) u  MULTIPOR®
(M301ALMOHHbIE NANTBI U3 MUHEPANBbHOTO BOJIOKHA). B 061acTM cbipbA KOMNAHWA NpeacTaB/ieHa
Fels-Gruppe (®Penb3-rpynn), ogHMM U3 BeaylMX EBPONEMCKMX MNOCTAaBLIMKOB M3BECTU MU
N3BECTHAKA.

B HacToAlee Bpema 6onee cemu Tbicady coTpyaHMKa KomnaHum Xella® pabotatot 6onee yem B 30

CTpaHax mupa.
T  Kcnucky

000 «KomnaHuua BEHTOHWT» — ynpasnAatowas

KOMMaHWA, NpeanpuATUA KOTOPOM  OCYLLECTBAAIOT
nobblyy M nepepaboTky OEHTOHUTOBOM T[UHbLI, a B t -t
TaKXKe peanusauuio NpoayKuuu, MONYYEHHOM Ha eé entonite

ocHoBe. [MpoM3BOACTBEHHBIN M HAYYHO-TEXHUUYECKUMN

NoTEHUMAN KomnaHuu obecneymBaeT AuaupytlouLee MNONOXKEHMEe Ha POCCUACKOM  pblHKe
6eHTOHMTa. OCHOBHOW CbipbeBO 0asoi ABAAOTCA ABa Hambosee KayecTBEHHbIX POCCUIACKUX
MeCTOpPOXKAEeHMA BEHTOHMUTOB, KOTOPbIE PacnonoXeHbl B Xakacuun, KypraHckol 061acTu, a TakxKe
Hdaw-Canax/IMHCKOE MeCTOpOXKAeHMe, pacnonoxeHHoe B AsepbanarkaHckoh pecnybnunke, ¢
OOHUM M3 CaMbIX KaueCTBEHHbIX B MUpPe NPUPOAHO-HATPOBbiM 6eHTOHMTOM. KomnaHwua seaet
Hay4YHO-UCcCcnen0BaTeNbCKyo paboTy B 061acTU U3yuyeHUA GU3UKO-XMMUYECKUX CBOMCTB FNHUCTbIX
MWHEpPANOB, COBEPLLEHCTBOBAHMA A00blYM U NepepaboTKM MMKHbI, a TaKXKe pa3pabaTbiBaeT HOBble
BMAbl NpoayKumn. Mbl Ucnonb3yem pa3paboTkM  Beaywux Hay4yHO-UCCnenoBaTeIbCKUX
OpraHusauMn W cneumMannuctos B Hawelk oTpacau. OAHMM M3 OCHOBHbIX HamnpaBAEHWUM
nccnefoBaHUN ABNAETCA U3YyYeHWE B3aMMOAENCTBUA MONIMMEPOB C MOHTMOPUAIOHUTOM C LieNbio
pa3paboTKu BbICOKOIDPEKTUBHBIX MaTEPUANOB.

T Kecnucky

KomnaHua «Mera System Plat AB» i

i Mera System

Haxogutca Ha tre Weeuymn B 35
KnnomeTtpax oT ropoga Manbmo, TpeTbero no sennymHe ropoga Lseunn. OHa ocHoBaHa B 1965
rogy, a c¢ 1983 ropga npou3BOAMT MeTannouvepenuuy AAA  CTPOUTENbHOrO  PblHKa.
«Mera System Plat AB» aBnaeTca yBaxKaeMbIM MOCTaBLWMKOM MeTanno4yepennubl Ha EBponenckom
pbiHKe. MoATBepKAEHMEM BbICOKOTO KauecTsa NPOoAyKLMM ABaAeTca cepTiduKat ISO 9002, Takke

BEIEHA
_l
ra HBAMPHHEALHN W NepenoaroToBrH
HAQP08 ANA CTROMTEALCTEA W HLHKE

|
.E’? PoocHmM
ey


http://www.xella-online.ru/index.php#_sub1331
http://www.bentonit.ru/ru/about/inform/
http://www.merasystem.se/
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npoaykuma ceptubuumMpoBaHa B HeECKONbKMX EBponeickuin  ctpaHax. [lna  npousBoAcTBa
MeTanno4vepennubl MCNONb3YETCA CTa/ib BbICOKOro Ka4yecCrtBa, YTO MO3BOJAET METano4vepennue
[l0/1r0e BPeMs COXPaHATb CBOW NepBOHavanbHbIN BUA.

T Kcnucky

H/IMK 3aHumaeT Tpetbe mecto B Poccum cpean npeanpustvini no
NPOM3BOACTBY CTa/IN M MPOKaTa.

Hawn ocHOBHble NPOM3BOACTBEHHbIE MOLLLHOCTM HaxoaAaTca B Jluneuke,
B LEHTpe eBponenckon vyactu Poccun. OHM pacnonoxkeHbl B 350 Km oT
OAO «CroineHcknint  TOK», aAsnAlowerocds HawWMM  OCHOBHbIM
NOCTaBLLMKOM KeNe30pyAHOro CbipbA, a TakKe B npegenax 1 500 Km oT KNtoueBbix NoTpebutenen
Hawen npoaykumn B Poccuu, B HenocpeAcTBEHHOW b6/AM30CTU OT OCHOBHbIX TPAHCMOPTHbIX
MarucTpanen.

B uMcno OCHOBHbIX BUAOB NPOAyKUMM HOBONAMMNELKOro mMeTannypruyeckoro KombuHata BXxoasaT
nepeaenbHbIM 4YyryH, cnsabbl, ropAYekaTaHasa CTajlb, a TaKXe pas3/iMyHble BuAbl NPOAYKUUKM C
BbICOKON  goneir  gobaBAeHHOM  CTOMMOCTM, TaKMe  KaK  XO/MI0O4HOKATaHbli  MpPOKar,
3/IEKTPOTEXHMYECKan CTa/lb U ApYrvMe cneuuanbHble BUAblI INCTOBOro npokaTta. HAMK ssnseTca
OHUM W3 KPYMHENLIUX NPOU3BOAUTENEN 3JIEKTPOTEXHUYECKUX CTanen B MMUpe, 3aHMMaeT
vampyrolme nosnumm B Poccumn no nporsBoACcTBY X0/10AHOKATaHOro, OLMHKOBAHHOIO NPOKaTa, a
TaKXe CTa/n C MOJINMEPHbIM NOKPbITUEM.

T  Kcnucky

Kopnopauna TEGOLA CANADESE — Beaywuii  eBpOMNenckui

nponssBoauTenb rMHKON Yepenuubl Ha BUTYMHOM OCHOBE; OHa TaKKe
YBEPEHHO BOLWIMA B YMC/IO MUPOBbLIX AMAepoB. Mpon3BoacTBO OblI0 OTKPbLITO B 1976 roay, u yxe
6onee 30 netr TEGOLA auKTyeT cTaHAapTbl KayecTBa Ana r’MOKoM yepenuubl. B HacToauee Bpemsa
KOMMNaHMA MMeeT NPeacTaBUTENbCTBA B 73 cTpaHax Mo BCEMY MUPY; 0OLLEee YNCN0 COTPYAHUKOB B
CTPYKTYpax KomnaHuu npesbiwaet 5 000 yenosek.

B EBpone TEGOLA HeM3MeHHO NnaupyeT B CBOEM CErMeHTe pbiHKa — ee ons B obwem obbeme
npogax npesbiwaeT 49 %. Pabpukm TEGOLA exerogHo obecneunsatoT Bbinyck 11 000 000 KB.m.
rmbkoi 4Yepenuubl. MogenbHbI pag, rTMOKOM Yepenuupbl Ha CEroOAHAWHUMA AeHb BKAtoYaeT 17
mogaenei n bonee yem 200 OTTEHKOB.

T Kcnmcky

EEEEEEEEEE NN NN NS NN SN NSNS NN NS NSNS SN SN EEEE NN EEEEEEEEEE NSNS NN EEEEEENEEEEEENEEEEEENEEEEEEEE
FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
HAJp0E AR CTPOMTEALCTEA W HHK
PoccHm



http://www.nlmk.ru/
http://www.tegola.ru/about/
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KATEPAL OY (PuHnaHamsa) — WU3BECTHbIN ®

npou3BOAnTENb KPOBENbHbIX n RUF' Ex
MMAPON30NALNOHHDBIX MaTepuanos -

COBEPWEHHAA KPOBANA

CYLLECTBYET yKe bonee nATMAECATU NeT. 3@ 3TO
BPEMS OH 3aHAN NMAMPYIOLWME NO3ULUN Ha PbIHKE M CTasl CaMbiM KPYMHbIM MPOM3BOAUTENEM
rmbkoi yepenuupbl B CKAHANHABUM.

MpoayKkuma sasoga Katenan — aTo:

- d)MHCKMG Tpaagnunm KayectBa M CO34adHME CneunanbHO adaNTUPOBAHHbLIX KPOBEJ/IbHbIX
maTepunanos anAa permoHos C He6f|aFOI'IpMﬂTHbIM KAINMaTOM,
" MOCTOAHHOE BHeapeHwune MHHOBaLl,VIﬁ n CcTpemaeHme COOTBETCTBOBATbL TpE6OBaHVIF|M
mMmeHAauweroca pbiHKa,
u CTa6VII'IbHOCTb M penytauma oA4HOro M3 nydwunx npowssop,menei/'l MATKUX KpOBeEJIbHbIX
maTepunanos.
T Kcnmcky

®PpaHuysckas ¢upma Onduline  SA— oauH Y3 KPYNHENLWIKNX

nponssoauTeneir KpoBesibHbIX W BOAOYCTOMUYMBLIX MATEPUANOB,
ocHoBaHa B 1944 roay v BbiNMyCKaeT CBOK NMPOAYKUMIO MOoA MapKOWM

ONDULINE. B HacToawee Bpema B coctaB OHAYAMHA BXOANUT TpMALATb o“qlln““

NATb TOProBbiX KomnaHuii un 10 pabpuk. OHAYAMH npousBOAAT
Bo ®paHuwuu, UcnaHum, benbvrun, MNonbwe, Manansun, Typumn, Bpasunnu, Utanum n Poccun.

KpoBenbHbin matepmnan OHAYNMH LIMPOKO MNPUMEHAIOT MPAKTMYECKM Ha BCe TeppuTopumn
Poccuu npu cTpouTenbCcTBe KOTTeaKel, AaUHbIX 4OMOB, MPOMbILLIEHHOW NOCTPOMKE.
T  Kcnucky

KomnaHwua «TEXHOHWKO/JIb» npeaniaraetr  LWMPOKNUM cneKkTp

KPOBE/IbHbIX, r'MAPON30NALUMOHHDIX, 3BYKOM30NALMNOHHbIX " T E x H 0
TENN0U30/1ALUNOHHbIX MaTepUanos.. m
MaTepunanbl KOMMNaHUn «TEXHOHUKO/1b» npMMeHsTCcA B =
P ! P Ml CTPOVTEABLHGIN
COOTBETCTBMM C  JOKYMeHTauueK, pas3paboTaHHOM  KOMMNaHWEN. CEPBUC

KomnaHua npoBoguT oby4yalolmne CcemuHapbl A8 3aKa34YMKOB,
NPOEKTUPOBLLNKOB n noapsa4nkos. NMpoaykums KOMMNaHuK

FOY ANC Axagesssa NOBEILIEHHA
HEAAWHHHAUHKA W NEPenoAroToOBRN
Haapos ANA CTROMTEALCTEA M HEK
PoccHm



http://www.ruflex.ru/
http://www.youtube.com/watch?v=oRWfuUD-EIM&feature=BF&list=WL7761B449968C9F27&index=1
http://www.tn.ru/about/
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UHHOBAYUOHHbIE npednoxeHusn

«TEXHOHUKO/Ib» cootBeTctByeT Bcem [OCTam, npumeHAemblM Ha Tepputopum Poccuinckoi
Pepepaunn. lMpoayKuma KOMNaHWM, NOCTaBAsEMas Ha 3JKCMNOPT, MNPOXOAUT €EBPONENCKYLO
cepTuduKaumio.

KomnaHua «TEXHOHWKOJ/Ib» npepocTtasnaer 10-n1€THIOK rapaHTUIO Ha pAf BbINyCKAaembIX
KpOBe/ibHbIX MaTepuasnioB. BbICOKME 3SKCNAyaTaLMOHHbIE KayecTBa MNPOAYKUUM  KOMMAHWUU
NnoATBEepPKAEHbI NCCNeA0BAHMAMU BeAyLMX HAYUYHbIX MUHCTUTYTOB PO.

T Kecnucky

oY ANC Avagesma NoBsILWEHHA
HERAHDHHALHN W TepenaaroToRKH
HAAP0E ANA CTPOMTRALCTAES 1 HEK
PoocumM




46 ‘ CnpaeoYHUK

CnpaBoOYHUK

JlononHutenbHble maTtepuanbl

Cnpaequb/e mamepuanel

CpaBHeHMe KpynHOpOpMaTHbIX 6J10KOB C APYTMMM MaTepUasamm

Mpumep pacyeTa coctaBa TOBAapHOro 6eToHa

Mepaua-pecypcol

Budeo-gatinei

BaxcHo. Ecnu 8bl He Moxeme OomKpbimb 8udeo-galisibl, ycmaHosuMe MocaedH 8epcuto rnpozpammel Adobe
Acrobat u omkpolime nekyuto cHosa. Ckayalime npozpammy u3 paszodena «bubauomexa» eawez20 KabuHema

cnywamens, nubo ¢ obuumanbHoro carta Adobe.

3aBoA, No NPon3BOACTBY NMLLEBOrO Kepamuyeckoro kupnuya (flv,
19,3 Mb)

Mpon3BoAacTBO cnAMKaTHOro Kupnuya (flv, 3,5 Mb)

JKcnepuMMeHTabHbINM 3aBoA AnsA Kupnuda LU 400 (flv, 52,6 MB)



http://get.adobe.com/reader

47 | Cnpa8oYHUK

BubpocTaHoK ans npoussoacTsa Wwaakobnokos CMPYT (flv, 4,3
M5)

JInHuAa no npounsBoAcTBy Knpnuya n nautku (flv, 7,9 Mb)

Mpon3soacTBo razobeToHHbIX 6a0okoB (flv, 17,8 Mb)

MponssoacTso neHobeToHa (cmecuTens cepun SB) (flv, 5,3 Mb)

lasobeToHHble 6n0ku Aeroc (flv, 50,8 MbE)

YcTaHoBKa Bubpomactep-leHobetoH-1000 (flv, 12,4 Mb)

HaHonokpbiTve ans 6etoHa u KamHa NANOLUX (flv, 8,1 Mb)

QY N0 AHagenMA NoBkIWeHHA
HBRAWPHKAUMK W NEpenoaroToBRH
HaQp0o8 AR CTROMTEALLTEA W HEK
FoCcoum

s 129328, MrapcHeA np., 2, Mocksa
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MonumepHas kposasa XCN3 (flv, 28,3 Mb)

roy AN Axagensa NOBLILWEHHA
HBBAHDHHALMN W NEPENDAToTOBEH
HBOPO8 ANA CTROHTEALCTEA M HHHK
Pocoum

o 129329, MrapcwA np,, 2, Mockea



49 ‘ Cnucok pekomeHOyemoli aumepamypol

CnUCOK pekomeHAyemMoMn autepaTypbl

Ymobbi ckayame Heobx00uMbIli O0KyMeHmM, Haxmume Ha He2o. Bce 0oKymeHmMbl

npedcmasseHsl 8 hopmame pdf. JokymeHmMol HAX00mcA Ha cepsepe AKademuu.
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FOCT 19804-91 «CBau xene3obeToHHble. TeXHUYECKME YCNOBUAY

FOCT 13015-2003 «M3aenun kene3obeToHHble M 6eTOHHbIE AnA cTpouTenbeTea. Obuwme
TexHn4Yeckne TpeboBaHuMsA. MNpaBuna NpUemKn, MapKUpPOBKM, TPAHCMOPTUPOBAHMA U XPaHEHUA »
FOCT 19804.2-79* «CBau 3ab1BHbIe »e/1e306eTOHHbIE Le/ibHble CNJIOWHOro KBaapaTHOro cevyeHns
C nonepeyYyHbIM apMUPOBAHMEM CTBO/IA C HAaNPsAraeMomn apmaTypoit. KOHCTpYyKLMA U pasmepbl »
FOCT 19804.3-80* «CBau 3ab1BHbIe »Ke/1e306eTOHHbIe KBaApaTHOIO CeYEHMA C KPYr/ioi NoIOCTbIO.
KOHCTpYKUMA 1 pasmepbl»

FOCT 19804.4-78* «CBawn 3abuBHbIe ene306eToHHbIe KBaApaTHOro ceveHma b6e3 nonepeyHoro
apmMmmnpoBaHuA cTBona. KoHcTpyKuma n pasamepbi»

FOCT 19804.6-83 «CBau nonble KPYrnoro ce4eHmna 1 cBam-o60104KN Kene3obeToHHbIe COCTaBHbIe
C HeHanpAraemon apmaTtypoii. KOHCTPYKLMA U pa3mepbi»

FOCT 24211-2008 «[obaBKu asa 6ETOHOB M CTPOUTENbHBIX PacTBOPOB. O6LME TEXHUYECKME
yCAoBuA»

FTOCT P 53231-2008 «beToHbl. [MpaBnaa KOHTPOAA U OLEHKU MPOYHOCTU »

FOCT 25820-2000 «beToHbl nerkue. TexHM4eCcKMe ycioBua»

FOCT 10060.1-95 «beToHbl. ba3oBbIi MeToZ4 onpeneneHna MOPO30CTOMKOCTU »

FOCT 28570-90 «beToHbl. MeToapl onpeaeneHMa NpoYHOCTM No obpasuam, oTobpaHHbIM K3
KOHCTPYKLMN»

FOCT 12730.5-84 «beToHbl. MeToAapl onpeaeneHna BOAOHENPOHNLL@QEMOCTU»

FOCT 27006-86 «BeToHbl. [Npasuaa nogbopa coctaBa»
FOCT 23732-79 «Boga ana 6eToHOB U pacTBOPOB. TEXHUYECKNE YCNOBUA »
FOCT 24211-2008 «[JobaBKkM Ana 6ETOHOB M CTPOUTENbHbIX PacTBOPOB. O6LIME TEXHUYECKME

yCNoBUA»
FOCT 23732-79 «Boga ana 6eTOHOB M pacTBOPOB. TEXHUYECKUE YCI0BUS»

FOCT 28013-98 «PactBopbl cTpouTesibHble. ObLme TEXHUYECKME YCI0BUA »

FOCT 530-2007 «Kunpnuy n KameHb Kepammyeckune. ObLLMe TEXHUYECKMNE YCI0BUA»

FOCT 379-95 «Knpnuy n KamHuU CUANKaTHble. TeXHUYEeCKMe yCAOBUA»

FOCT 31360-2007 «M3aenms cTeHOBbIE HEAPMUPOBaHHbIE U3 AYENUCTOro beTOHa aBTOK/IaBHOIO
TBEpAeHUA. TexHUYecKkmne ycnoBma»

FOCT 25820-2000 «beToHbI ierkme. TexHU4eckune ycnoBma»

FOCT 20850-84 «KOHCTpYKLUMKN AepeBsAHHbIe KeeHble. ObLMe TEXHUYECKME YCI0BUA »

TP 198-08 «TexHuyeckne pekomeHaaLmMm no yCTponcTBY NAOCKUX KPOBE/b ¥MJbIX, 0O LLECTBEHHbIX
W MPOMbILLIEHHbIX 34aHUI C NPUMEHEHUEM PYIOHHbBIX BUTYMHbIX, BUTYMHO-MOAMMEPHbIX U
NOJIMMEPHbIX»

CHwuIN 11-26-76 «Kposaun»

MAC 12-81.2007 «YCTPOMUCTBO KPOBE/b M3 METa/II04epenuLpbl»

MAC 12-33.2007 «KpoBenbHble paboTbl»



http://89.21.143.130:8080/UniversysDWNL/Library/F930E54E-6B68-4D3B-8136-ADC116ECA783.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/1D6A5603-B4C8-4FDA-9597-A6ACA92AEE3D.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/2BB12BB4-1FA9-4FCC-BCF7-338F39E29DC8.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/9616AE3A-2088-4B47-B473-67235015B309.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/A03FA9AC-CF50-45D5-9072-78297EEB2779.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/C77C0674-C158-4798-B390-2733AB77603C.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/B2723D2D-287B-4966-843B-6DECDF7DDD69.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/471A24FF-5DF6-4275-89BE-A493895A12BF.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/DA085071-FCD7-4500-962B-54268A29B878.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/C662909F-8C1C-4FC5-968A-5121997B07C4.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/F7CB0913-8D15-445E-A837-F8C6B47BF2C4.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/2BE454C9-9FBF-47E8-9EB0-70E346AFE45B.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/B19AA145-A168-4EF7-9FAF-252DEEA22B0C.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/BF6E2305-2191-4C1E-A005-0BDB402BC7E9.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/B2723D2D-287B-4966-843B-6DECDF7DDD69.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/BF6E2305-2191-4C1E-A005-0BDB402BC7E9.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/4BC5A17E-AA03-4FD2-8FBC-BC12EAE60118.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/C5E0C0E0-6170-440E-91B7-EBFE1866EC94.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/6719B47A-557B-43A7-892D-C661BF5539A1.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/1FEC097B-9FA5-4536-A750-1A682AA50CA5.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/DA085071-FCD7-4500-962B-54268A29B878.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/2D0031E3-5C1C-46FF-B1D9-E89D2B51FF0D.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/1F04622D-E90F-4966-B50B-2BA08782E812.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/7558EED8-A5BC-4FC0-A782-AC94BD90E138.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/D474E430-FEB1-4917-B620-481BA78F5D25.pdf
http://89.21.143.130:8080/UniversysDWNL/Library/311D49B1-4844-4D19-B442-C6865CF232A1.pdf

