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OBOPYONOBAHME AJiA NPOU3BOACTBA LLEMEHTA

3/B (60) anpenb 2008 r. 3JKCMO3ULIUA

B cTatbe paccmaTtpuBaroTca 0CO6EHHOCTI CTPOEHUS MONUCTUPONBETOHa KPYNHOMOPUCTOM, NOPU30BAHHOM U
NMOTHOW CTPYKTYPbI, NePCNeKTUBLI NPUMEHEHMS OPOBGUNOK yaapHOro AeNCTBUS B CTPOUTENBHOW UHAYCTPUN
— 0coBGeHHOCTU paboThl C MOPUCTLIM 3aMONHUTENEM Ha OCHOBE BCMEHEHHOro NonmcTupona.

NCIIOJIB3OBAHUE POTOPHO-HEHTPOBLEXHDBIX
JIPOBMJIOK ITEHOITUUIACTA
B TIPOU3BOACTBE NOJTUCTUPOJIBETOHA

ﬂpoueccu N3Mernb4eHna NOpUCTLIX, Nnna-
CTUYHbIX U BOSIOKHUCTbIX MaTepuanoB pasnuy-
HOroO MPOUCXOXAEHUSA SABMSIIOTCA BECcbMa pac-
NPOCTPAHEHHbIMN U BCTPEYarTCA BO MHOIMX
oTpacnax NPOV3BOACTBEHHOW [AEeATENbHOCTY.
Haunbonee octpo NnpobnemMbl M3MenbLYeHNs CTo-
AT nepeq npegnpuAaTUAMU, CTankusaloLWUMU-
csl C HeobGXoaMMOCTbio NepepaboTkn OTXO4OoB
OCHOBHOIO NMPOM3BOACTBA C BO3MOXXHOCTbIO €ro
MOBTOPHOrO NCNOMNb30BaHUA.

OpHako, HECMOTPSi Ha OrPOMHYH noTpeb-
HOCTb MPEAnpUATUIA B BbICOKOMPON3BOAUTENb-
HbIX M3Mernb4YuUTernbHbIX MallMHaXx, Ha cerog-
HALWHWA OeHb OLlyLWaeTcs OoCcTpbii Aeduumnt
KOMMEPYECKUX NpeanioXeHnin Ha nopobHoe
TexHomnorn4eckoe obopyaosaHume.

B TO Bpemsi kak Bonpocam 3KOHOMUWU pe-
CYpPCOB, CHWXEHUS M3OepXeK Npou3BOACTBA,
nepepaboTkn OTXOAOB, 3Korornveckon 6eso-
NMacHOCTW yOensieTcs NoBblILEHHOE BHUMaHUE,
CyLLEeCTBytOLLME TUMbl CNELMANN3MPOBaHHOIO
obopynoBaHus Janeko He B MOSHOM Mepe OT-
BevatoT crielundmrke nocTaBneHHbIX 3agaq.

B ycnoBusax, korga 3anagHble KOMMaHUM
aKTMBHO MPOABUraloT CBOK NPOAYKLMIO HA OTe-
YECTBEHHbIN PbIHOK, POCCUIACKNE MaLLUMHOCTPO-
nTenbHble NPeanpUATUS YOenaoT He4oCTaTou-
HOE€ BHMMaHMne KOMNaKTHbIM NU3MENbYUTENbHbIM
arperatam, croco6HbIM 3dpheKTUBHO peluaTb
3apayn nepepaboTkM HEKOTOPbLIX BUOOB «Tpya-
HbIX» MarepuanoB, TakuX Kak usgenuna u3 no-
nMcTMpona BCMEHEHHOTo (MeHonnacra), nonu-
cTuporna 3KCTPYyAMPOBAHHOMO, MNonuypeTaHa,
a TaKKe HEeKOTOpbIX APYyrMx martepuanos no-
puCTOn CTPYKTypbl. CrnoxwuBliasics cuTyauusi
BO MHOIOM OObSICHAETCS OTCYTCTBMEM LUKOIbI
co3aaHust manorabapuTHbIX arperatoB U3merb-
YEHWUS1 HU3KOW 3HEProHarpyXeHHoCTU, npeaHa-
3HaYEeHHbIX Npexae BCero Ans npeanpusituii ¢
OTHOCMTENbHO HebonblMMKM Oo6bemamy mare-
pvanos, nognexaiimx nepepaborke.

OTCcyTCTBME OMbiTa B NPOEKTMPOBAHUU U
npon3BoACTBE KOMMNAKTHbLIX arperatoB n3mersb-
YeHus1 OObsICHSIeTCA Mpexae BCEero Tem, 4To
B MPOLUIOM OCHOBHOE BHUMaHWE YLEensinochb
CO30aHn0 BbICOKONPON3BOAUTENbHbIX KOM-
MreKkcoB, PacCYMTaHHbIX Ha 3aBOAbI-TUraHTbI
M COOTBETCTByKOLIME O0OLEMBbI NepepabaTbl-
BaeMbIx MartepuanoB. B To Bpems kak WHO-
CTpaHHble NPOU3BOAMTENN aKTUBHO pa3BMBanu
HanpaeneHne OTHOCUTENbHO HeBOMbLUNX WK3-
MernbYUTenbHbIX arperatoB, OTBeYaloWmnx Tpe-
60BaHMAM KOHLEMLMN «TOYEYHOro» pasmMelle-
HWUA CNeLnanvM3npoBaHHOIO TEXHOMOMMYECKOro
obopynoBaHns B HEMOCPEACTBEHHON 6nMM30CTn
OT MecT «obpasoBaHusi» OTxodoB. B pesynb-
TaTe OTe4YeCTBEHHble MAaLUMHOCTPOUTENbHbIE
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NpeanpusaTUS  okasanucb He  CrMoCOGHbIMU
npeanoxuTb NoTpeduTento U3MenbinTenbHble
arperatbl Manon MOLLHOCTW, CMOCOOHbIE KOH-
KypupoBaTb C UMMNOPTHbIMKU aHanoramu. B cro-
XUBLUENCA cutyaumm, koraa AeduumuT KoMnakT-
HbIX arperaToB M3MenbL4YeHns cTan oLlyLaTbCs
0COBEHHO OCTPO, 3aBUMCUMOCTb OT TEXHONOMu-
Yeckoro 0bopyAoBaHWA MHOCTPAHHOTO MPOU3-
BO/ACTBA, HECOMHEHHO, OKasblBaeT HeraTuBHoe
BMUSIHME Ha CTeneHb TEXHUYECKON BOOPY>KEH-
HOCTW OTeYeCTBEHHbIX MpeanpuUsTURA, 3auHTe-
pecoBaHHbIX B NepepaboTke 0TXOA0B.

K HECOMHEHHbIM 4OCTOMHCTBAM KOMMaKT-
HbIX M3MeNbYMTenbHbIX arperaTos cregyet
OTHECTW CHWXEHWEe YCTaHOBIIEHHON MOLLHO-
cTn obopynoBaHMsA 3a CYET MCNOSIb30BaHUSA
Hanbonee pauuMoHanbHbIX CNocoboB paspy-
LLIEHNS KOHKPETHOro BUAa matepuana, yMmeHb-
LUEeHNe NPOTAXKEHHOCTN TPAHCNOPTHbLIX TMHWUIA
nofaun cbipbsi, @ TakXKe rotToBOro NpPoAykTa.
MmeHHo Bnarogaps co3gaHuio arperaTtos M3-
MEenbYeHNS HU3KOW 3HEProHarpyxeHHoCTH
n Hebonblwmnx Mmacca-rabapuTHelx nokasa-
Tenewn, 3anajHble NPOU3BOAMTENW CMOIMNU
MOMHOCTbLIO pewnTb Npobnemy onepaTuBHOMN
nepepaboTkM OTXOA40B NPOM3BOACTBA ANS UX
yTunusauum nmbo NoBTOPHOrO MCMOMb30Ba-
Hus. OgHako Noao6HbIN NogX04 NO3BONNUIT HE
TONbKO MOMHOCTLIO pelwnTb 3agadvy nepepa-
60TKM OTXO40B OCHOBHOrO NPOU3BOACTBA, HO
W, 4TO OCOBEHHO BaXHO, caenan BO3MOXHbIM
co3pgaHue ManorabapuTHbIX TexHonoruye-
CKUX y310B MOATOTOBKW ChIPbS.

Takum 06pa3om, npumeHeHne manoraba-
PUTHBIX arperaToB M3MeNsL4YEeHUs He orpaHnym-
BaeTCH OAHOM NuWb nepepaboTKoW OTXOAOB,
ele ogHon 06rnacTbio NPUMEHEHUS N3Menbyn-
TenbHOro ob6opyaoBaHNsA ABNATCS NOATOTOBU-
TenbHble paboTbl, CBA3aHHbIE C MOMyYeHnem
mMaTtepuanoB 3adaHHbIX TPaHYNOMETPUYHECKnX
nokasarenei. 3a4acTyto npaBunbLHoO nogobpan-
Hble COCTaBbl C y4eTOM ONTUManbHOro pa3mepa
YyacTtuy, nx opMbl U CTPYKTYpbl MOBEPXHOCTH
CNOCOBHbI KapauHanbHO YNyyluUTb 3KCnnyTa-
LIMOHHbIE XapaKTEPUCTVKN MaTepuanoB Ha WX
ocHoBe. B GomnbluMHCTBE Cry4aeB yBenmyeHue
AMCNEepCHOCTN MaTepuarnos, NOBbILIEHUE peo-
NOrMYecKon aKTUBHOCTM MOBEPXHOCTU YacTuL,
BbI3bIBAET YyCKOpeHue psaa (U3MKO-XUMUYe-
CKkux npoueccoB. MIMeHHO cocTosiHue noBepx-
HOCTM MexdasoBOro KOHTakTa u onpegenser
MHTEHCMBHOCTb Mpouecca B uenom. Mamenb-
YeHne MOPUCTBIX, BOMOKHUCTBIX MU MNACTUYHBIX
mMaTepuanoB pasfnMYHOW MPUPOAbl OTKPbIBAET
LUMpOYaNLLNE BO3MOXHOCTM MOMYyYEHUS KOM-
NO3ULIMOHHBIX MaTepuanos. [MonyyeHne Heko-
TOpbIX BWAOB KOMMO3ULIMOHHBIX MaTepuanos

pykoBogutenb UTIM «TexMNpubop»,
nHxeHep-TexHonor UTI «TexMpubopy,
nHxeHep, BegyLmii cneunanuct UTM «TexMpubop»

r. Tyna

6b1M0 6bl COBEPLUEHHO HEBO3MOXHO 6e3 mpo-
KOro MCronb30BaHWUA M3MenNsYUTENbHbIX arpe-
raToB NOArOTOBKM CbIPbSi.

KomnakTHble M3MenbYMTenbHbIEe arperarbl
HW3KON 3HeproHarpy>XeHHOCTN CnoCcobHbI Kap-
AVNHANbHO U3MEHUTb CIOXMBLLIYIOCA CUTYaLWIo
B NPOM3BOACTBE HEKOTOPbLIX BMOOB COBPEMEH-
HbIX CTPOUTESbHBIX MaTepnanos, B 4YaCTHOCTH,

I'IOJ'IVICTVIpOJ'I6eTOHa.
ABNsAsACb OTHOCUTENBHO «MOJSOALIM» CTpO-
UTENbHbIM  Matepuanom, I'IOJ'IMCTVIpOJ'I6eTOH

nnotHocTblo 200-600 kr/M® B HacTosiliee Bpe-
M$Si aKTMBHO WCMNOMb3yeTcss AN MOHOSUTHOW
TENNom3onNAUMM  OAHOCTONHBIX OrpaXaatoLLmnX
KOHCTPYKUMIA, a Takke Ans Npou3BoacTBa CTe-
HOBbIX BrIOKOB, NEepeMbIYeK 1 Lenoro psiaa apy-
rMX TEennousonAUMOHHbIX M3aenuii. Ha ocHose
BCMEHEHHbIX rpaHyn nonuctupona 6binu pas-
paboTaHbl M HaLWnW LMPOKOE MPUMEHEHWE B
CTPOMTESNBCTBE «TEMNSble» WTYKaTypHbIE CMEcu.
Ha cerogHaWHWA AeHb WMEHHO MOnMUCTMPON-
GETOHHbIN yTennuTenb SBNSIETCA NPaKTUYECcKU
6e3ansTepHaTUBHEIM MaTepuanoM Ans Tenno-
M30MALUM  FTOPU3OHTamNbHBIX W BepTUKanbHbIX
CTbIKOB HapPY>HbIX CTEH KPYMHOMaHesbHbIX CTPO-
eHuin. o MHEHWIO creunanuMcToB, UMEHHO Mo-
TIMCTUPONGETOH Mapkn Mo CpeaHen MNoTHOCTU
D400-D600 sBnsietcs Haubonee nepcnekTms-
HbIM MaTepuanoM Af1 BO3BEAEHWUS O4HOCHON-
HbIX OrpaxdatoLyX KOHCTPYKUMIA, MOMHOCTBIO
OTBEYAIOLLMX COBPEMEHHOW KOHLENLUMN 3Hepro-
pecypcocbepexeHnst B CTPOUTENLCTBE.

OfHaKo OTHOCUTENbHO BbICOKas CTOU-
MOCTb NoNMcTUpon6eToHa No CpaBHEHNIO CO
CTOMMOCTbIO HEKOTOPbIX APYTX BULOB TEMMO-
N30MSILMOHHBIX CTPOUTENbHLIX MaTepuanos
(Hanpumep, svencToro 6eToHa) caoepxuBaeT
npoaBMXeHUe 3Toro mMaTepuana Ha oTede-
CTBEHHbIE CTPOWKU. B pesynbraTte npumeHe-
Hue nonucTuponbeToHa B CTPOMTENbCTBE
B OCHOBHOM oOrpaHuumBaeTtcs pabotamu no
YCTPOWCTBY TEMMOU3ONALMOHHBLIX MOKPLITUN,
Korga no psiay MpuUYMH MpUMEHEHUE ApYrux
maTepuanoB 3KOHOMUYECKU Helenecoobpas-
HO NGO NOMPOCTY HEBO3MOXHO.

OpHako MyTW KapAWHaNbHOIO CHUXEHUS
CTOMMOCTU 3TOF0 YHUKaNbHOrO CTPOUTESb-
Horo Mmatepuana cyuectsytoT! 3ToT nyTb
— NPOU3BOACTBO BbICOKOKAYECTBEHHOrO 3a-
nonHUTENss TpebyeMbiXx rpaHynomMeTpuye-
CKUX XapaKTepWuCTUK M3 HU3KOCOPTHOFO Chbl-
pbsa 1 nepepabotka otxogos! Tem 6onee yTo
Apo6GrieHne BCMNEHEHHbIX MOMUCTUPOSIbHBLIX
rpaHyn no3BonsieT npuaatb CTPOUTENbHbLIM
mMaTepuanamM Ha UX OCHOBE COBEPLLEHHO YHU-
KanbHble CBOWCTBA.

[ns Toro 4To6bl NOHATL, KaKoe BRKSIHWE Ha
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OCHOBHblE€ CBOWCTBa MOMNMCTUPONGEeTOHa okKa-
3bIBalOT pa3mep, hopmMa U, 4TO HEMANOBaXHO,
CTOMMOCTb  3anonHuTens, Heobxogumo pac-
CMOTpPETb CTPYKTYPHbIE COCTaBMSIOLME ITOMO
KOMMO3WLMOHHOMO CTPOUTENBHOrO MaTtepuana
C TOYKM 3pPEHUS HEMPENOXHbIX 3aKOHOB OeTo-
HOBefEeHus1.

Wtak, nonuctuponéetoH MOCT P 51263-99
— 37O nerkui 6eToH Ha LIEMEHTHOM BSXKYLLEM
1 NopucToM 3anonHuTene. B kavectse nopu-
CTOro 3anofHWTens Ans npousBoAacTBa Mo-
nMcTMponbeToHa NCnonb3yeTca BCNEHEHHbIN
rpaHynMpoBaHHbIA NoNUCcTMpon. MpaHynbl no-
nucTupona Tpebyemoi NNOTHOCTM nonyyartT
nyTem oAHO- NMMB0 MHOroCcTyneH4yaToro Bcne-
HUBAHWSI CYCNEH3MOHHOI0 BCMEHMBaloLErocs
nonuctupona. B 3aBucMmMocTu OT kayecTBa
CbIpbS U YCIOBWIA BCTIEHUBAHUA MONyYaeMblii
NONUCTUPONbHbLIA 3aMnoNHUTENb UMEET MNOT-
HocTb OT 10 8o 30 kr/m3. MonnCTUPONbHLIN 3a-
NonHWTENb NO pasMepam rpaHyn nogpasge-
NS0T Ha KpYNHbINA (5-20MM) n menkuii (0-5mm).
MpyvHMMas BO BHMMaHue Marlbli 06GbEMHbIN
BEC BCMEHEHHbIX MONMUCTUPOINbHBIX TPaHyn,
koTopble Ha 90-98% cocToaT M3 BO3Ayxa,
MOXHO C YBEPEHHOCTbH YyTBepXAaTb, 4TO
Ha CEroAHsLHUA AeHb UMEHHO BCMEHEHHbIV
nonucTupon Haubonee 3PEKTUBHLIN 3a-
nonHuTenes Ans 6eToHa M30MALUMOHHO-CTPO-
nTenbHOro HasHaveHus. Npu aTom xapakTtep
NOPUCTOCTM rpaHys BCNEHEHHOMO NOMUCTUPO-
na (neHonnacra), Koraa nopbl NpeAcTaBneHbl
B BMAE MeNnbYyalliMx 3aMKHYTbIX cdep, obe-
crneynBaeT AaHHOMY MmaTtepuany He TONbKO
YHVKanbHble TENNOM30NSALMOHHbIE CBOWCTBA,
HO TakXe W HMU3KOe BopgonormnolieHne. B ot-
nuyYne OT moponnacta, umetowero coobuua-
olmecs nopbl, NeHonnacT (B 4acTHOCTU No-
NNCTUPON BCMEHEHHbIN) C €ro 3amKHYTbIMM
nopamu cdepuyeckor opmbl BRseT coboi
naeanbHylo MoAernb NOPUCTOro 3anofHMTens
onst 6etoHa. VMimeHHo Gnarogapsi ToMy, 4TO
nopbl BCMEHEHHOTO NONMCTMPONa UMEIT 3aMm-
KHYTYI CTPYKTYpY, OTKpbIBAlOTCH LUUPOKMNE
BO3MOXHOCTU WCMOMNb30BaHUSA ApOO6eHbIX
0TXO40B MeHonnacTa B Npou3BoACTBE NOMM-
cTupon6etoHa. MeToa pa3pyLuieHns maccvBa
neHonnacTta He TOMbKO MO MecTaMm comnpu-
KOCHOBEHMWSA TpaHyr, HO TakXke uaMernbyeHne
camux rpaHyn nosBonsieT nonyvaTb CBEpX-
NerkvMin 3anonHutens Ans 6eToHa 3afaHHbIX
rpaHyrioMeTpu4ecknux xapaktepucTtuk. MWce-
nonb3oBaHue Apo6reHbIX rpaHyn NonmMcTMpo-
na npakTU4YecKku He yBenuumBaeT nokasarenm
BOZOMNOITIOWEHUST CTPOUTENbHBIX MaTepua-
1I0B Ha UX OCHOBE, HE3HAYUTENbHOE MNOBbILLE-
H1e BOAONOTPeBbHOCTHN NONNCTUPONGETOHHOM
CMecUu OObsICHSIETCS, Npexie BCEro, yBenu-
YeHneM yaernbHON NoBEepPXHOCTN ApobrneHoro
MaTepuana (yBernvyeHune cmavyvMBaeMomn no-
BEPXHOCTH).

MNpvmeHeHWe B kayecTBe MNOPUCTOrO 3a-
MOSHUTENSI BCMEHEHHbIX [PaHyn MNonucTUpo-
na, B TOM 4ucre npoaykta ApoGrneHus neHo-
nnacra, no3BofsieT W3roToBUTb nerkui GeToH
o6beMHbIM BecoM meHee 200 kr/m3. MNpu aTom
KO3 PULIMEHT TEMNONPOBOAHOCTM NOIMCTUPON-
6eToHa Mapku Mo cpegHel nnotHoctu D 250
cocraensiet 0.075 B1/(M*°C), yto penaet BO3-
MOXHbIM CO3AaBaTb Tenno3adPEKTUBHbIE U30-
NSUMOHHBIE MOKPBLITUS Ha OCHOBE TBEepAbIX
mMarepuanos TaM, A€ paHee MCronb30Ban1chb
TOMbKO MSITKME MUHEepanoBaTHbIe yTennuTenu.

Mpy aHanornyHbIX TEMNOU3ONSALMOHHbBIX
CBOICTBax NonucTMponbeToH, byay4mn TBepabIM

M30MSILMOHHO-CTPOUTENBbHBLIM marepuarnom,
npeBoCcXoAnT GOMbLUMHCTBO MPUMEHSIEMbIX B
HacTosLee BpeMs MUHepanoBaTHbIX 1 CTEKIo-
BOJIOKHUCTbIX YTENNSIOLLMUX MaTepuarnos Kak no
nokasarensiM JONroBEe4YHOCTU, TaK U MO IKOMo-
IMYHOCTM, @ TakKe MPOCTOTE WCMONb30BaHuS.
MonucTupon6eToH Mapku Mo cpefHel NnoT-
Hoctu D 500-600 crnocobeH cocCTaBUTb KOH-
KYPEHLMIO TakMM W3BECTHbIM CTPOUTENbHbLIM
maTtepuanam, kak Kepam3avTOOEeTOH, BEpMUKY-
NMTOBETOH, arnonopuToBeETOH, a Takxke, NErkum
6eToHaM Ha MOPUCTbIX NMPUPOAHBIX 3anonHuTe-
nsax. MNonuctupon6etoH nnotHoctu D 500-600
MMeEET Krnacc NpoYHOCTM Ha cxaTtue B2.0-2.5, a
Mapka no MOPO30CTOMKOCTM TaKoro Matepuana
cootBeTcTByeT F 50-100.

OpHako paboTa ¢ rpaHynamu BCrieHEHHOro
nonuncTupona, NinoTHOCTb KOTOporo Gornee yem
B 100 pa3 MeHbLLe NAOTHOCTU OCTanbHbIX UC-
nonb3yemblXx B MPOM3BOACTBE ferkoro GeToHa
KOMMOHEHTOB, MMEET CBOI crieumduky. Cnox-
HOCTW BO3HMKALOT Kak npu nogbope cocTasa no-
NMCTUPONGETOHHOW CMecH, Tak U Npy CMeLUn-
BaHNN KOMMOHEHTOB.

Ona nonyyeHusi oNTMMarnbHOrO COCTaBa
nerkoro 6etoHa Heo6xoAMMO OOBUTBCH MaKkcu-
MarbHO MMOTHOW YKNadKu ero 3anonHuTens. B
criyyae ¢ TshxenblM 6ETOHOM Ha3Ha4YaeTcs onpe-
[JeneHHoe COOTHOLLEHUE MeXay KONMM4ecTBOM
KpynHoro (LiebHsi, rpaBus) u menkoro (necka)
3anonHutens. MNpu 3ToM Menkui 3anonHuTenb
pacrnonoxeH B MycToTax Mexgy 4YacTuuamu
KPYMHOTO 3arnorHUTENS, YTO NO3BOSISET NosyyaTtb
NIOTHbIE KOMMO3ULIMKM BbICOKOW CBSI3aHHOCTY
npu OTHOCUTENBLHO HEGOMbBLLOM pacxode BsXKY-
wux BewlectB. OgHaKo B OTNIMYME OT MHEPTHBIX
3anonHuTenel Tsbxenoro 6eToHa, korga B NycTo-
Tax Mexgy 4actuuamu KpyrnHoro 3anonHuTens
HaxopdATcs Gonee merkve 3epHa, NOMUCTUPONT-
GEeTOH B OCHOBHOM W3roTaBMUBaETCA C NpuMe-
HeHVeM rpaHyn ogHoro pasmepa. CnoxwvsLuas-
CS NpakTVKa MPOU3BOACTBa MONMCTUponbeToHa
C MCMOMNb30BaHNEM CBEPXIErNKOro 3arnornHuTens
eaVHOro pasMepa 06bSCHAETCS BbICOKOW CroX-
HOCTbIO MOMNyYeHWUs MOMUCTUPONbHBIX FPaHyn
aHarnornMyHon NroTHOCTM, HO Pa3HOro rpPaHco-
CTaBa, a Takke 3Ha4YMTeNbHbIMU TPYOHOCTAMMU,
BO3HVIKIOLLMMW MPU MOMbITKAxX MOnyyYeHus pa-
Goyeii cmecy ¢ paBHOMEPHO pacrpeneneHHbIMy
rpaHynamm pasnuyHoro pasmepa.

Takum obpasom, ecnv B NPOU3BOACTBE
Tshkenoro 6etoHa nogbopy cocTaBa, MOWUCKY
ONTUMAarnbHOrO COOTHOLLEHUST KPYMHOTO U Mer-
KOro 3arnonHUTENs yAensieTcs MNOBbILUEHHOe
BHUMaHue, cuTyauuss ¢ NonuctuponbeToHoMm
OunameTparnbHO MpoTuBOMNonoxHas. B 1o Bpe-
MS Kak OT rpaMOTHO MpoBefdeHHoro nopbopa
CcOoCTaBa WHEPTHbIX 3anonHUTENen Hanpsimyto
3aBUCSIT OCHOBHbIE CTPOUTENbHO-TEXHUYECKME
cBoWcTBa OETOHa, Takne Kak CTOMMOCTb, NPOY-
HOCTb, JOMTOBEYHOCTb U T.0., B MPOM3BOACTBE
nonuctupon6etoHa noabopy coctaea 3anor-
HUTENSA He yAensieTcs AOIMKHOro BHUMaHUs, B
TOM 4uCrie U NO NpUYMHE OTCYTCTBUSI OTpabo-
TaHHON MeToauku noabopa. [ononHuTenbsHyo
CMOXHOCTb CO3[aeT M MNpaKTUYeCcKu MOorHoe
OTCYTCTBME HEOOXOAUMOro TEXHONOrM4Yecko-
ro obopyaoBaHuUsl, NO3BOMSOLENO MPOBECTU
Knaccuukaumio rpaHyn BCMEHEHHOro Monu-
cTUpona no ux pasmepam (YCrnoBHO BbIAENUTL
NONIMCTUPOSbHBIN «KFPaBUNY N NONUCTUPOSBHbIN
«Mecok»), 06beMHoe [03NPOBaHNE PasnMYHbIX
dpakuni CBEPXNErkoro 3anonHUTens, a Takke
HEenocpeacTBEHHO CMeLUMBaHNE KOMIMOHEHTOB.

UTak, B CIOXMBLLENCSH npakTuke

Nnpov3BOACTBa MNonucTuponteToHa no o6b-
eKTUBHBbIM MPUYMHAM WCMNOMb3ylTCS Bcne-
HEHHble TpaHynbl NPUGMM3NTENbHO OOHOro
pa3mepa. Nonyyaemasi kKOMNO3uLMsl, COCTO-
AlWas u3 rpaHyn CBEpxXerkoro 3anonHuTe-
NS, UEMEHTA M B HEKOTOPLIX CriyYyasix necka,
SIBHO HeonTuMarbHa. Bonee Toro, nogobHoe
NocTpoeHne NPoTUBOPEYUT Kak obLwmm npu-
emam nogbopa coctaBa 6eToHa Ha KPYNHOM U
MENKOM 3anonHuTene, Tak 1 caMoMy NpUHLUK-
ny KOHCTPYMpOBaHWUS MaTepuanos TENNOn3o-
NSALMOHHO-CTPOUTENBHOrO Ha3HaYeHs.

Kak nsBectHo, Onsi OOCTWXEHUst Hambornee
BbIFOAHbIX MOKa3aTesiei NoTHOCTU, TENSIONPOBO-
OHOCTM, NMPOYHOCTU MPU OMNTMMArbHOM pacxone
ueMeHTa, ans 6eTtoHa Ha NerkoMm 3aronHuTtene
HeobxoaMMo obecneunTb BbICOKYKO MIIOTHOCTb
pa3MeLLEHNST 3epeH 3arnonHuTens B obbeme Ge-
ToHa. B naHHOM TpeboBaHUM GETOHbI Ha NerkuX 1
CBEPXMErkMx 3anonHUTeNsx NpakTU4Yeckn He OT-
NNYAOTCS OT OObIYHBIX TSHKENbIX 6eTOHOB. B nto-
6OM crnyyae 3epHa 3anonHUTENst OOIMKHbI ObITb
PaBHOMEPHO MOKPbITbl TOHKUM CIIOEM LIEMEHT-
HOTO Kriest, a NyCTOTbl MeXAY KPYMHbIMU 3epHamu
3anornHUTENst AoMKHbI ObITh 3aMONHEHbLI 3epHaMU
6onee menkumun. VIMEHHO MakcuManbHO NIOT-
Hasl yknagka 3anonHutensi B 6eToHe Mo3Bossier
YMEHbLUNTL pacxof LemeHTa. B cnyyae c 6eto-
HOM Ha MOPUCTbIX 3aMONHUTENAX CHKEHUE pac-
Xoda UeMeHTa NMOMUMO YMEHbLUEHUS] CTOMMOCTM
MO3BONSIET TAKKe MOBbLICUTL TENIOTEXHUYECKME
XapaKTePUCTUKMA 3TOrO CTPOUTENBLHOMO MaTepua-
a U YMEHbLUMTb €ro ycaaky npu TeepaeHuun. Ma
BCEX KOMMOHEHTOB GETOHHOWM CMecy UMEHHO Le-
MEHTHbIN KaMeHb SIBNSIETCS Hanbornee NNOTHLIM,
TSDKENbIM U, COOTBETCTBEHHO, TEMIONPOBOAHbLIM
matepuanom. COOTBETCTBEHHO, Af1s1 MOMyYeHuUst
nerkoro 6eToHa Marioi TennonpoBOAHOCTU He-
006X0AMMO CHWXKAaTb A0S0 LEMEHTHOTO KaMHS B
o6LLem obbeme BeToHa, NoBbILLAsA A0 NErKoro
3anonHuTensl.

Ho gnsa toro 4ytobbl obecneynTb Makcu-
MarnbHO MMOTHOE pa3MeLleHne 3anonHUTens
B obbeme GeToHa, Heobxoaumo npoBecTH
noabop ero cocraea. B cnyyae ¢ nonuctu-
ponbeToHOM WMEHHO TpPyAHOCTM noabopa
cocTaBa 3a4acTyl0 CHWXalT MpaKTUYEeCKyto
3P HEKTUBHOCTb MPUMEHEHUS 3TOrO CTPOU-
TEenbHOro MaTepuarna, U NPOUCXOAUT 3TO MO
cneayoLwmm npu4mHaMm.

Tak Kkak MyCTOTHOCTb 3anofIHUTENs Ha-
npsiIMyto 3aBUCUT OT €ro 3epHOBOrO COCTaBa W
hOopMbI YacTuL, UMEHHO 0O6BbEM NMYCTOT MexXay
3epHamMu 3anornHUTeNss BO MHOTOM onpefens-
eT pacxop LeMeHTa, rokasaTenu Tennonpo-
BOOHOCTU W Uenbli psia ApYrMX BakKHEeMWwumx
XapakTepucTuk 6eToHa. B cnyyae ¢ nonuctu-
ponbeToHOM, KOrga MOPUCTbIA 3aMoNHUTENb
npeacTaBneH B Buae rpaHyn cdepuyeckomn
(hOpMbI OAMHAKOBOTO pa3Mepa, MaKCUMarbHO
NnoTHas ykragka Takoro 3anofnHUTENs BO3MOX-
Ha No ABYM OCHOBHbIM CXeMaM.

Ha pucyHke 1a npegcrtaBneHo pacnorno-
)KEeHWe rpaHyn nonucTupona psigHoW YKNaaku.
B paHHOM crnyyae obbem nycTtoT mMexay P

a &

Puc. 1 (a, 6)
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rpaHynamu coctasut 47.6 %.

Ha pucyHke 16 nokasaHa Gonee nnotHas,
liaxmaTtHas ykrmagka rpaHyn nonucrupona.
Mpwu Takol cxeme yknagkum ob6bem nycToT Mex-
Ay rpanynamm coctasut 30 %.

Ho Ha npakTtuke nonyyeHue npepcraBrieH-
HbIX CXeM YKMNafKu rpaHyn nonvctupona npak-
TUYECKN HEBO3MOXHO.

Wtak, ans Havbonee 4yacto BCTpevatoLLeit-
Csl B NMPOU3BOACTBE MONMCTUPONBETOHa yKnaaku
cchepryeckyx TeN aHanorM4yHoro pasmepa oobem
nycToT Mexay cdepamu COCTaBMsSeT B CPeaHEM
42 %. COOTBETCTBEHHO, MUCMONb3ysl BCMEHEHHbIe
rpaHynbl MOMMCTMPONa OAHOro pa3vepa, Aaxe
6e3 ydyeTa TOMWMHBLI CrOS LIEMEHTHOMO Kries,
CKpenmsitoLLero rpaHyrnbl Mexay cobol, ocTaeTcst
ot 39 go 45% ceobogHoro obbema. OTOT CBO-
60HbI 0Obem Mexay rpaHyrnaMu JOrmKeH ObiTb
3aronHeH LIEMEHTOM U MeCcKoM, MHaye nofobHas
KOMMO3ULWS TEPSIET CBOK LIENBbHOCTb. YUMThIBas
0ObEMHBIN BEC LIEMEHTHOTO KaMHs Ninbo necko-
LIEMEHTHOrO KOMMO3WTa, CTaHOBUTCS SICHO, YTO
NMoOTHOCTb MaTepuana, cocrosiero Ha 61-55 %
13 BCMEHEHHbIX rpaHyrn nonvuctupona (0bbemHbI
Bec 10-30 kr/m3) n 39-45 % necka u LuemeHTa (06b-
emHbIi Bec 1800- 2100 Kkr/M3) COCTaBUT HUKaK He
meHbLue 800 kr/m®! Takum 06pa3oM, YHUKarbHbIe
TENMon30MsILMOHHbIE BO3MOXHOCTU BCMEHEHHOTO
NnonucTMporna He MoryT BbITb peanu3oBaHbl B Npo-
V3BOACTBE MaTepuarnoB U30NALMOHHO-CTPOUTENb-
HOTMO Ha3HaYeHUs1 C UCMOrb30BaHUEM B KayecTBe
CBSA3YIOLLEEr0 KOMMOHEHTa LieMeHTa 1 necka 6e3
NpoBEAEHNS KOMMIIeKCa TEXHOMOrMYeCcKUx ore-
paLmiA, HanpaBrEHHbIX Ha CHWXEHWE MNMOTHOCTU
nonyyaemoro Komnosuta. Bmecte ¢ Tem npviemsl,

NO3BONSAOLME MOBBICUTL  TEMIMOW3ONALMOHHDBIE
CBOVICTBA CTPOUTENbHBLIX MaTepuanos, XOpOLLO
M3BECTHbI, OHU C YCTIEXOM MPYMEHSIOTCH B Macco-
BOM CTpouTenbcTBe. 3agava 3akno4aeTcs B TOM,
YTOBb! 3 HECKOIBKUX BO3MOXHBIX BAPMAHTOB Bbl-
6paTb Hambornee pauVoHanbHbIN.

WTaK, Ans yMeHblUeHWs NIoTHOCTU Nonu-
CTUpoN6eToHa BO3MOXHO NCNOMb30BaTb METOA,
«KancynuposaHus» 3anonHutens. KpynHono-
puCTble GETOHbI, KOTOpble HE MMEIT B CBOEM
cocTaBe MenKoro 3anonHuTens (necka) — ApKvn
npuMep BO3MOXHOCTU MOSyYEHUS CTPOUTENb-
HOro maTtepuana MoBbILEHHOTO TEenoconpo-
TUBMNEHNS HA OCHOBE KOMMOHEHTOB, UMEIOLLNX
OTHOCUTENBbHO BbICOKYIO TEMnnonpoBOAHOCTb.
EcTecTBeHHO, npu OTCYTCTBUM MENKOro 3a-
NOMHWUTENSA NyCTOTbl MeXAy KPYnHbIM 3anon-
HUTEeNneM OCTalTCs He3anonHeHHbIMU. IMeHHO
BO3AYLUHbIE MYCTOTbl MO3BOMSAIT YMEHbLUNTH
TEnnonpoBOAHOCTbL KPYNHOMOPUCTOro 6eToHa.

MonucTnpon6eToH, nony4aemMbii METOAOM
«KancynmpoBaHUsi» BCEHEHHbIX MOMUCTUPOIb-
HbIX PaHyn XxapaKkTepuayeTcs KpynHOMNOpUCTOW
CTPYKTYypoW (puc. 2).

LlemMeHT paBHOMEpPHBLIM CrioeM pacnpenens-
€TCs MO MOBEPXHOCTU paHyn BCMEHEHHOro Mo-
nmcTrpona, KoTopble 3aTeM COeaVHSIOTCS ApYr C
Apyrom. [MycToTbl Mexay rpaHynamMu ocTaloTcsl He
3aMonHEeHHbIMK, YTO MO3BOMSET nonyyarb Nonw-
cTupon6eToH nnotHocTb MeHee 200 kr/m®! B npo-
U3BOACTBE MONUCTUPONGETOHA KPYMHOMOPWCTOM
CTPYKTYpbl CyLLECTBYET BO3MOXHOCTb WCMOMb30-
BaHWS KPYMHbIX r[paHyI BCIEHEHHOrO NonmcTypona
(okorno 20 mMm), a Tawkke mpoaykTa nepepabot-
KN U30enuii U3 neHonnacta B BuAe OTAENbHbIX
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* Bo3MOXHOCTb norny4yeHuUsi MmaTepuana nnoTHocTblo < 200 kr/m®
* Bo3MOXHOCTb MCNONb30BaHUA rpaHyn BCEHEHHOro nonucTupona

* Hu3kas npo4yHoCTb MaTepuana Ha cxaTue U pacTsXKeHue npu n3rnbe
* PaccnoeHue cmecu nNpu ee TPaHCNOPTUPOBKU, YKNaaKm, HaI'IOpHOﬁ nogaye.
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¢ CnoxHocTb n pousBoAacTBa

n Hal'lOpHOﬁ nopayve

* BO3MOXHOCTb Mony4eHnsi MaTepuana nnoTHOCTbHO < 300 kr/m®

* BO3MOXHOCTb UCNOMNbL30BaHNUA rpaHys BCMEHEHHOro MONUCTUPONa OQHOro
pa3mepa

* BO3MOXHOCTb U3MEHEHUA NJIOTHOCTU NOJTy4aeMoro MaTepuvana B LWIMPOKNUX
npegenax

* BoaMoxHoCTb noTepu BoBJie4YeHHOro Bo3ayxa npu TpaHCNOPTUPOBKe, yKnaake

» TpyAHOCTM NonyyYeHUs MaTepuana cTabunbHbIX XapakTepUucTuk

| Nal s NonicTepER

R MEHCHHATE

Puc. 3.

KYCOYKOB, COCTOSILLIMX M3 HECKOMNBKNX rpaHyr.

OpHako rpaHysbl BCMEHEHHOro nonmcTupona
chepuyeckon hopMbl B NOA0OHOM MOCTPOEHUN
COMPUKaCaKoTCs TOMBKO B LLIECTM TOHKAX, YTO CyLLie-
CTBEHHO CHIDKAET MEXaHNYECKYH0 MPOYHOCTb TaKow
KOHCTPYKUWMK. K TOMY e Ans nonyYeHusi NonmncTy-
ponbeToHa KpyrNHOMOPUCTON CTPYKTYpbl HEOGXo-
OUMO TMOKPbITb KaXayto rpaHysly TOHKUM Croem
LIEeMEHTHOTO Kresl, YTo, yuuUTbiBasi cchepuyeckyto
chopMy U rnafKyto NOBEPXHOCTb MONMCTUPOSTBLHO-
o 3anonHUTENs, JOCTaTOMHO CROXHO, a 6e3 uc-
Mornb30BaHUs CneLmanbHOrO CMECUTENBHOMO 060-
PYAOBaHWSI U XUMUYECKVX [006aBOK MpaKTUHecku
HeBO3MOXHO. B nobom criyyae nomnyyeHHbIn Ma-
Tepuan KpynHOMOPUCTOW CTPYKTYPbl UMEET HU3KYL0
MPOYHOCTb, @, COOTBETCTBEHHO, 0BracTb ero npu-
MEHEHVS1 3HAYUTENBHO CyXaeTcs, Tak Kak OCHOB-
Hoe MpeuMyLLEecTBO nonucTuponbeToHa nepen
MWHepanoBaTHbIMM YTENUTENAMU 3aKro4aeTcst
B TOM, YTO NPW aHANOrMYHbIX Nokasatensx Tenno-
COMPOTUBIEHUST MONMUCTUPONOETOH MOXET HECTU
onpeaeneHHyto Harpysky. K Tomy e nonuctvpor-
6ETOH KPYMHOMOPWUCTON CTPYKTYpbl — MaTepuan
BECbMa CIOXHbI B MpuMeHeHuu. [Mpu TpaHcnop-
TUPOBKE, BbIrPy3ke 1 (DOPMOBKE MaTtepuan Kpyn-
HOMOPMCTOW CTPYKTYpPbI 3a4acTyl0 paccramBaeTcs.
OpHUM 13 BaXXHENLLUMX NMOKa3aTernei BO3MOXHOCTU
MCMONb30BaHWsi BeToHa AN BbIMOMHEHUS HEKo-
TOPbIX BWAOB CTPOMTENBHBLIX PaboT ABnseTca ero
ynoboyknaaeiBaemocTs. B cnyvae ¢ nonuctupon-
6ETOHOM KPYMHOMOPWCTON CTPYKTYpPbI €ro yaoGoy-
KnaablBaeMoCTb He MOXET ObITb yBenvyeHa nytem
BBEJEHUs AOMNONHUTENBHOMO obbema Bofdbl NMbo
nnactuduumpyioLwx fobaBok K3-3a OnacHoCTU
paccroeHus cMmecu. MNoatomy Ans nonmcTuponte-
TOHa KPYMHOMOPWCTOM CTPYKTYpbI Mapka no yao6o-
yKnaablBaeMoCcTn He HasHadaetcs Bosce (TOCT
P 51263-99 n.3.4.5). B uenom, nonmctmpon6eToH
KPYMHOMOPWCTOM CTPYKTYpbl — MaTepuan AocTaToq-
HO «KanpuaHbI», OH HE NEPEeHOCUT TPaHCMOoPTU-
POBKY, YNIMOTHEHWS N HANOPHYO NMoAaYy, ero Hepo-
CcTaTouHasi NOABWXKHOCTb M YA0GOoYKIaabIBaEMOCTb
He OCTaBMsieT HaZeXa Ha BO3MOXHOCTb LUMPOKOTO
NMPUMEHEHN B CTPOUTENLCTBE Kak Marepuana ¢
nofoGHbIMY XapaKTePUCTUKaMK.

Elle ogHWM cnocobomM yMeHbLUeHWst NnoT-
HOCTK Mornyvyaemoro matepuana sBfseTcs no-
pr3aumsi LeMEeHTHOro TecTa 3a CYET BBedeHUS
BO37yxoBoBrekawwmx fobasok. B atom cny-
Yae rpaHynbl BCMEHEeHHOro nonvctupona 6yayT
urpatb porb KpynHOro 3anonHuTens (rpaeusi),
a obpa3oBaHHble BO3AYLUHbIE MOPbl 3aMeHAT
coboli menkuii 3anonHuTens (necok). MNpu atom
NOpM30BaHHbIN pacTBOp 3anonHUT cobol npo-
CTPaHCTBO Mexay rpaHynamu.

Takvm o6pasom, NonUCTUPONGETOH Mnopu-
30BaHHOWN CTPYKTYpbl ABNsSieT cobon yaayHbIn
obpa3seL, ABYXMOAYNbHOW CXeMbl pa3MeLleHns
cdhepuyecknx Ten ¢ UCnonb3oBaHWEM Nerkoro
3anofiHUTeNs B NOPU30BaHHON LIEMEHTHO-Nec-
YaHoWm maTpuue.

MonyyeHHbIn MaTepuan OyaeT npaBuilb-
HO HasbiBaTb YXe He NOonUCTMPONGETOHOM, a
MEHORonMcTponGeToHoM, Tak Kak Mopbl B
3TOM MaTepuane obpa3oBaHbl U NeHoobpasyto-
wumn gobaBkamu, U rpaHynamu BCEHEHHOro
nonucTtupona (puc. 3).

MeHononncTMponbeToH Ha  CerogHsLLHUI
[eHb — Hambonee pacnpocTpaHeHHbIN BUA ner-
Koro 6eToHa Ha NMONUCTUPONBHOM 3arnorHUTene.
He Gynet npeyBennyeHnem ckasaTb, YTO OCHOB-
HoW 06beM TennousonAUMOHHBIX MOKPbLITUA Ha
OCHOBE MONIMCTUPOSILHOTO 3anOSTHATENST BbINOM-
HeH VIMEeHHO 13 neHononucTuponbeToHa.

[nsa neHononuctuponbeTtoHa (nonmctupon »
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6GeToHa MOpPU30BAHHON CTPYKTYpbl), Kak U Ans
nonucTnponbeToHa NrnoTHOM CTPYKTYpbI
FOCT P 51263-99 yctaHaBnvMBaeT Mapku no
yooboyknaabiBaeMoCT CMecu B 3aBUCMMOCTU
OT BUAa u3genui u TexHornornm ux opmosa-
HVSA. BO3MOXHOCTb nomny4vyeHus cmecu 3apaH-
HOW XEeCTKOCTWU UMW MOABWXHOCTU B npeaenax
K1-XK3 un M1-N5 nossonset ncnonb3oBaTb
NONUCTUPONOETOHHBIE CMECU He TOmnbKo ANs
3anonHeHuss opm (onanybku) u ycTpoicTea
TEMNOU30NSALMOHHBIX MOKPLITUIA, HO U ONst U3-
rOTOBMNEHNS W3AENUIA U3 MNONUCTUpONGeToHa
(cTeHoBble OnOKW, NEpeMbIYKM, TEMNOU30NSs-
LUMOHHbIE MNNTbI) METOAOM BUGPOYNIOTHEHUS
HW3KOW MHTEHCUBHOCTM.

B npousBoactee nonuctuponbetoHa no-
pPU30BaHHON CTPYKTYpbl 06bEM BOBMEYEHHO-
ro Bos3gyxa He HOpMMpPYeTCs, YTO No3sonseT
nonyyaTb MaTepuansl MNMOTHOCTbD MeHee
300 kr/m3. B HacTosilee Bpems CyLLUeCTBYHOT
[0CTaTOYHO XOpPOLIO OTpaboTaHHbIe COCTaBbl
nonuctTuponteToHa ¢ 06bEMOM BOBNEYEHHO-
ro Bosgyxa 30 % u 6onee. [ins npurotosne-
HWS MeHononucTUponbeToHa WMCMNOMb3yTCS
kak 6enkoBble, Tak U CUHTETUYECKUE MEHO-
obpa3oBaTeny 0TEYECTBEHHOIO, @ TakXe UM-
MOPTHOro NPOU3BOACTBA.

OpHako y neHononucTMponGeToHa ume-
eTca U uenblii psia Ccepbe3HblX HEeAOCTaTKOB.
Mpexpe Bcero, ANsS nonyyYyeHus martepuana
Maron NNoTHOCTU NPUXOANTCS BBOAUTL rpaHy-
bl BCMEHEHHOrO MONMcTMpona B NMopu3oBaH-
HbI LIeMEHTHO-MEeCcYaHbIi pacTBOp UM, UHbI-
MU crioBamu, B neHo6eToH. O [OCTOMHCTBaxX
W HepocTaTkax neHobGeToHa HeaBTOKNaBHOIO
TBEPAEHUS HanMUCaHO [OCTATOYHO MHOMo MU
HeT HeobGXOAMMOCTM OCTaHaBNUBATLCS Ha
Hux nogpobHo. OgHako ecnu paccmaTtpuBaTb
NepcrneKkTUBbl MPUMEHEHUSA HEaBTOKIaBHOIO
neHobeToHa 1 nonucTupornbeToHa B kayecTse
maTtepuana Tennou3onsLMOHHbIX MOKPbITUN,
Korga pacTBOpbl NPUroTaBNMBalOTCA, NOAAOT-
CAl M yKnagblBalOTCs HENnocpeAcTBEHHO B MO-
CTPOEYHbIX YCIOBUSIX, CTAHOBUTCS SICHBIM, 4TO
NONMUCTMPONGETOH U NMEHOBETOH — KOHKYpEeH-
Tbl. [NonucTnponGeToH U NeHOGETOH GnM3ku

no cBoemy yHKLMOHANbHOMY Ha3Ha4YeHwuto,
a COOTBETCTBEHHO, M 006nacTy UX UCNONb30Ba-
HUSA B CTPOUTENLCTBE OAHM U Te xe. [pu aTom
Ha CTOpoHe nonucTuponbeToHa — npocToTa
€ro U3roToBfIEHUSI B YCINOBUSAX CTPOUTENBHOMN
nnowanku.

B  npowussoactee

I'IOJ'IVICTIApOJ'I6eTOHa

CTPOMTENU WCNOMb3YKOT TOTOBbLIN  3aMoNnHU-
Tenb, COOTBETCTBEHHO HOBM3Ha Mpouecca
NPpUroToBneHnst obycrnoBneHa, Npexae BCero,
YNbTpPa-HU3KOM MMNOTHOCTbIO 3anonHutens. B
OCTanbHOM MOPSIAOK NPUTrOTOBIIEHNS NMONUCTU-
ponbeToHa, ecnu He GpaTb B pacyeT HEKoTO-
pble HKaHChI, B O6LLUEM, MOX0X Ha NPUroTOB-
neHune obblvHOro nerkoro 6etoHa (Hanpumep,
KepamautobetoHa). COOTBETCTBEHHO, B CIy-
Yae C NonUMCTUPONBETOHOM MOXHO TOBOPUTL
0 MPOCTOTE OCBOEHWS1 NPOM3BOACTBA 4aHHOIO
CTPOMTENBHOrO MaTepuana B MOCTPOEYHbIX
YCINOBUSIX.

Mpon3BoAcTBO HEaBTOKNaBHOrO MNEHO-
6eToHa B «MOMEBbIX» YCMOBUSAX — Mpouecc
ropasgo Gornee cnoxHbiii. lNpexae Bcero,
Ha adekT nopusauun paboyero pactesopa
OKa3blBalOT BVMSHUE pasnuyHblie hakTopbl,
HanpuMep, TeMnepaTtypa okpyxatLen cpe-
Abl. Yem Tennee — TeM MHTEHcuBHee GyaeT
npoucxoauTb Nopu3auust CMecu Npu Tom xe
pacxone neHoobpasoBaTens. B 3aBucumo-
CTW OT KayecTBa caMoro neHoobpasoBaTens,
Kak U CpPOKOB ero npousBoacTsa, byaet us-
MeHSITbCsl 06beM BOBMEYEHHOro B pacTBop
Bo3ayxa. HakoHeu, pesynbraT nopwusauuu
OyneT 3aBUCeTb U OT MPOJOIIKUTENbHOCTU
nepemMeLlnBaHns cMecu ¢ neHoobpasytoLuen
pobaskoi. [oaTomMy MeToa NonyyeHus cTpo-
UTENbHbIX MaTtepuanoB Ha OCHOBe «rnbpu-
fa» neHobeToHa M MOMUCTUPONbHLIX Fpa-
Hyn — Takon npusnekaTenbHbI Ha NepBbli
B3rns4, Ha npakTuke TpygHopeanusyem no
NpUYnHE BbICOKON CNOXHOCTU NPOU3BOACTBA
1 HecTabnnbHOCTM XapaKTepUCTHK Nonyyae-
MOro matepuana.

B npouecce npurotoBrneHus neHononu-
cTnponbeTtoHa A4OCTATOYHO TPYAHO KOHTPO-
nupoBaTb 06BbEM BOBIEYEHHOIo BO3ayXa, a
COOTBETCTBEHHO, MOMYYUTb pearnbHyl Kap-
TWHY CTeneHu nopusauuu pacTBopa Takxe
BecbMa 3aTpyAHuTenbHo. He nuwHum Oy-
AeT OTMeTUTb elle oaHYy O0CcoGeHHoCTb ne-
HononucTuponbeToHa C BbICOKOW CTEMeHbIo
nopusauum: Kak U BCSIKUA MOPU3OBaHHbLIV
pacTBop, U NeHOBGETOH U NEHOMONUCTUPON-
6eTOH MMOX0 NepPeHOCUT TPaHCMNOPTUPOBKY,
HaMopHyl nopady, ynrnoTHeHue u 1.4. Tak,
FOCT P 51263-99 npegycmaTpuBaeT Ao-
nycTMMOe YyBEenMYeHWe MNIOTHOCTM nopwu-
30BaHHOM  MONMUCTUPONGETOHHOW  CMecu
3a CYeT YacCTMYHOW NOTEPU BOBIEYEHHOIO
Bo3ayxa Ao 7 %. OgHako peanbHas noTeps
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* Bo3amoxXHOCTb nony4yeHus maTepuana nnoTHocTbio < 300 kr/m®
* BbicoKasi CTaBMNbLHOCTb XapaKTepucTUK Matepuana
* CoxpaHeHue OCHOBHbIX XapaKTepUCTUK NPU TPaHCNOPTUMPOBKe, YKnaake

u HaI'IOpHOﬁ nopayve

* BO3MOXHOCTb MU3MEHEeHUS NIIOTHOCTU B LUMPOKUX Npeaenax
* BoamoxHoOCTb hOPpMOBaHMUSA U3aenuin MeToaomM o6 beMHOro

BuGponpeccoBaHuns

* Heo6x0aMMOCTb UCMNONb30BaHUA cneunanu3npoBaHHOIO TeXHONMOrM4ecKoro

ob6opyaoBaHuA

Puc. 4.

BOBIEYEHHOro BO3Jdyxa B MOPU30BAHHOW
cmecu MoxeT 6biTb ropasgo Bbiwe. Ocobo
HeraTMBHOE BIUSIHUE Ha MEHOMNOMUCTUPON-
6eToH oOka3blBaeT ero HamnopHas nogaya
nocpeAcTBOM pacTBopoHacocoB. Kak cnea-
CTBUE, YMeHbLUeHNne o6bemMa NeHononmcTu-
pPONbHOW CMeCW MpW MOBbILEHWN ee NIoT-
HOCTW, a 3a4acTyl0o WU pacClioeHne CMecCW.
[Mpun 3TOM cTeneHb yNNOTHEHUS BCNeACTBUE
noTepy BOBMIEYEHHOrO BO3AyXa MpU TpaHC-
NOPTUPOBKE MOXHO BbISBUTb, TOMbKO KOraa
CMEeCb yxe nofaHa v ynoxeHa Ha obbekTe!

B pesynerate, npakTndeckas LEHHOCTb
paboT Mo yCTPOMCTBY TEMMOWN3ONALMOHHO-KOH-
CTPYKUMOHHBIX MOKPbLITUIA HAa OCHOBE MEHOMNo-
NMCTMpONBeToHa OKa3biBaeTCs CYLUECTBEHHO
HWXe pacyeTHoi. bonee Toro, 3a4acTyto UMeH-
HO Heymeno noaoGpaHHble CoCTaBbl NOMUCTU-
ponbeToHHOWM CMecu W, Kak CreAcTBue, Heyao-
BNEeTBOPUTENbHbIE pe3ynbTaTel NPUMEHEHUS
TENOU30NSILMOHHBIX NOKPLITWIA HA OCHOBE MO-
nmMcTMponbeToHa AMCKPeaUTUPYIOT caMy UAEtD
MCnonb3oBaHusl AaHHOTo mMatepuana B Macco-
BOM CTPOMTENLCTBE.

MpakTvka nokasblBaeT, 4YTO MPOW3BOACTBO
KayeCTBEHHOro neHobeToHa, Koraa nokasate-
M NNOTHOCTW, MPOYHOCTM, BOAOMOINOLLEHNS
rofny4aemMoro martepuana COOTBETCTBYIOT Tpe-
6oBaHunam MOCTa, Aeno A0CTaToOMHO CHOXHOE,
TpebytoLlee CUCTEMHOTO MoaxoAa W TlaTenb-
HOro aHanu3a mnony4Yaembix peaynsratoB. U
ecnn B CTauMOHapHbIX ycnosusx nvbo B cne-
umanbHo 0By4eHHbIX HioaHcaM NpUoBbLEKTHOrO
npousBoAcTBa Gpuragax nonyyeHue neHobe-
TOHa XOpOLUero KayecTtBa BMOSIHE BO3MOXHO,
nepcneKkTUBLI OCBOEHUSI [aHHOro marepuana
PAOOBLIMK CTPOUTENSIMU KaXyTCA BecbMa Ty-
MaHHbIMW. NS no-HacTosiemy MacCoBOro
1cnonb3oBaHusl nonuctuponbeToHa B coBpe-
MEHHOM CTPOUTENLCTBE «rMbpua» NeHobeToHa
N rpaHyn neHomnnacTta OKasbiBAETCH CIIMLLKOM
CMOXHbIM B NPOM3BOACTBE, Aa W Ka4yecTBO MNo-
ny4aemMoro mMatepuvana 3aBUCUT OT MHOXeCTBa
HI0aHCOB.

Cnepytowmii BapuaHT nonyvyeHns usons-
LIMOHHO-CTPOUTENBHOMO Matepuana LUMPOKOro
cnekTpa NpUMEHEeHNs — 3TO MONMCTUPONBGETOH
NMOTHOW CTPYKTYPbl, HO HW3KOW MroTHocTu. B
oTnM4Me oT nonmcTuponbeToHa NOpU3oBaHHO-
o UNK KPYNHOMOPWUCTOrO, B NOMIMCTMPONOETOHe
NNOTHOW CTPYKTYpPbl BbICOKAsi MPOYHOCTb MaTe-
pvuana Ha cxaTve WU pacTshkeHue [ocTuraercs
npu MeHblleM pacxofe uemeHTa. [ins nnoTHo-
ro nonuctupon6eTtoHa xapakTepHa Haubornee
pauvoHanbHasi cxema pacnpefeneHvs nopu-
CTOro 3anonHuTens B oobeme 6eToHa. MNnotHas
yknagka nerkoro 3anonHutensi obecneunsaer
BO3MOXHOCTb MOMyYeHnsi MaTepuana nnoTHoC-
Tbto MeHee 300 kr/m3.

Mo cBOEMY CTPOEHWIO MONNCTUPONGETOH
NMOTHON CTPYKTYpbl HAaNnoOMWHaeT Knaccuye-
CKUI TSXenbl 6€TOH NpaBubHO NoAobpaH-
Horo cocTtaea. B nyctotax mexay 3epHamu
KPYNHOro 3anonHuTens (yCrnoBHO — NOMUCTU-
POMbHOrO rpaBus) HaXOAATCA 3epHa MeNKoro
3anonHuTensa (YCnoBHO — MOMUCTUPONBLHOMO
necka). [py 3TOM LUEeMeHTHbIN KNen, pacnpe-
AeneHHbIN No MOBEPXHOCTU 3epeH, CBSA3bIBa-
€T NoNUCTMPONGETOHHYIO KOMMNO3ULUIO B €A4M-
HbIA MOHOMUT (puc. 4).

Mo ocHOBHLIM  hU3mMko-akcnnyaTauu-
OHHbIM  XapaKTepucTukam  NONMCTUPOn-
6ETOH NMOTHOM CTPYKTYpbl 3HAYUTENbHO

NpeBOCXOAUT KPYMHOMOPUCTBLIA U MOpU30-
BaHHbIN nonuctuponbeToH. B yactHocTn, ans
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nonucTuponGeToHa MIOTHOW CTPYKTYpbl Xa-
paKkTepHa MOBbIlIEHHAss BOJOHENpPOHMLAe-
MOCTb, TaK NONMCTUPONGETOH C pacxoaom Le-
MeHTa okorno 300 kr/m® He mponyckaeT Boay
naxe npu gasnexun 2 MMMa.

B oTnunune oT Nopu3oBaHHOTO NONMUCTUPONT-
6eToHa, NONUCTUPONGETOH NNOTHOWM CTPYKTYpPbI
— maTepuvan ropasgo 6onee cTabunbHbIN, YTO
NMO3BOISIET EMY Nerye NePeHOCUTh TPaHCMNoPTy-
POBKY, HaropHyt0 nogadyy, BUGPOYNNoTHEHNE, a
npwv nnotHocTtu Bbiwe 400 kr/m® n hopmoBaHme
V3AEenuiA ¢ NCNonb3oBaHWEM BUGPONPECCOBOro
obopynoBaHusi.

Cam npouecc NpUroTOBIIEHWUST MOMNUCTU-
ponGeToHa MMOTHOM CTPYKTYpbl [OCTaTOYHO
NPOCT: OTMEPEHHbI 0GLEM MONUCTUPONBLHOIO
«rpaBusi» 3arpy>xaetcs B CMecuTenb, rae nepe-
MELUMBAETCH C MONUCTMPOSIbHBIM «Meckom». B
Nony4YeHHy cMecb J06GaBNseTCs LEMEHT NMbo
LleMeHTHO-Nnec4yaHasi cmecb 1 Boga c gobas-
kaMu. Ha nepBbli B3rMsi4, HUYEro CrOXHOrO,
O[lHaKo, KaKk ObIino ckasaHo, 6e3 YeTkon knac-
crdmKaumMm NoNMCTUPONbHOrO 3anonHUTens no
pakuusM faHHas cxema MOCTPOEHUst Monu-
CTUPONBGETOHHOIO KOMMO3UTa He MOXET OblTb
peanusoBaHa.

B Hauane aton ctatby ObinnM 0603HAYEHbI
OCHOBHble TPYAHOCTW, BO3HMKaloLMe npu no-
nblTKax MCMoMb30BaTb B MPUroTOBMEHUW MOSMK-
CTUPONGETOHA NITOTHOM CTPYKTYpPbl BCNEHEHHbIE
NONUCTUPONbHbIE TPaHymbl Pa3NNYHOMO pa3Me-
pa. Kak roBopunochb BbllLe, BCEHEHHbIE rpaHy-
nbl MOMUCTMPOSIA aHaNOMMYHOW NIIOTHOCTM, HO
pasHbIX pasmMepoB MPaKTUYECKM HE UCMOMb3y-
10TCA B NpaKkTUKe Mpou3BOACTBa MONMCTUPON-
6eToHa. Tem Gonee 4To ANA peanv3auun Takown
CXeMbl NPON3BOACTBA MONUCTUPONBLHOIO 3anor-
HuTens ans 6etoHa Heob6xoQMMO NpUMEHEHWE
Cblpbsi CTAOMUIIBHBIX TPaHYNOMETPUYECKUX Xa-
paKTepUCTUK BbICOKOrO KayecTBa, a, COOTBET-
CTBEHHO, W BbICOKOW CTOMMOCTW. Y4uTbiBas,
YTO CTOMMOCTb MOJIMCTUPONBLHOMO TpaHynsATa
(cbipbsl) OKa3biBaeT OCHOBHOE BRMSIHWE Ha KO-
HEYHYI0 CTOMMOCTb MonucTMponbeToHa, 3aBu-
CVMOCTb OT [OPOroro Cbipbsi B OCHOBHOM WUM-
NOPTHOIO NPOM3BOACTBA SIBHO HE CMOCOGCTBYET
CHWXEHMWI0 CTOMMOCTY NONUCTUPONGETOHA.

MpvHMMas BO BHMMaHWE BbLICOKYH CTO-
MMOCTb  CbIpbsi CTabWUIbHbIX FpaHyroMeTpu-
YECKMX XapaKTepWUCTWK, METOA MonyyYeHus
NMOPWCTOrO 3anoSIHUTENS 3afaHHbIX TpPaHymno-
METPUYECKUX XapakTepUCTUK U3 Cbipbs HU3KO-
ro KayecTBa siBnseTcs Hanbonee nepcrnexkTuB-
HbIM. TeM Gornee YTO AaHHbIN MeToA No3BONsSeT
adppekTnBHO nepepabaTbiBaTb OTXOAbl MpPO-
M3BOACTBA MeHonnacta, a Takke pasnuyHbIX
n3genui n3 Hero. Msgenns ogHOpasoBOro Mc-
nonb3oBaHWsl M3 MeHonnacta B HacTosillee
BpeMsi HaxofaT Bce Oonbluee NpuMeHeHve, a
MX yTUnm3aumsa u nepepabotka B Halleln cTpa-
HE COBEpLUEHHO He HanaxeHa, BO3MOXHOCTb
NoNy4YeHns BbICOKOKA4YECTBEHHOMO  3anorHu-
Tens ans 6etoHa U3 «6GpocoBoro» Martepuana
npeacTaBnsieTcs BeCbMa NpuBrneKkaTenbHON.

[ns peanusaumu MeTofa nony4yeHus nonu-
CTUpONGeToHa MITOTHOM CTPYKTYpbl Ha OCHOBE
OpobneHoro neHonnacra noTpebyeTcs creayto-
LLlee TexHomnornyeckoe obopynoBaHuve.

[pobunka neHonnacra ¢ gyHKUMen knac-
cumKkaumm matepuana, WHBEHTapHble OyH-
Kepbl XpaHeHusi ApobrneHoro martepuana no
dpakuusm ¥ arperatbl  NMpPOMopLUMOHanbHON
nogayn ApobneHbiX rpaHyn pasnuMyHoro rpaH-
cocTaBa B pacTBOpPOCMECHTENb.

[pobunka neHonnacta B paccmatpuBae-
MoW cxeme ABnseTcs Hambonee cneunuyHbIM
arperaTom.

Mpu kaxyweics npoctoTe, ApobneHue
neHonnacta pAna ero nocneayowero Wuc-
nonb30BaHNS B NPOM3BOACTBE MONUCTUPOI-
6eToHa NMOTHOW CTPYKTYpbl — 3a4avya OYeHb
HenpocTas. XoTA rpaHynbl BCNEHEHHOro no-
nucTupona — matepuarn HenpoYHbIA, ero ns-
MernbyeHne — O4YeHb OTBETCTBEHHas 3ajauya,
M OT TOro, HacKomnbKo rpamMoTHO OHa byader
pelleHa, HanpsMylo 3aBUCUT KayecTBO MO-
nyvaemoro matepwuana. Mpexpae Bcero, rpa-
Hynbl MONMCTMPONna AOMKHbl OblTe UMEHHO
pa3apobrieHbl, HO He pasfaBneHbl UNn cma-
Tbl. [NOTHOCTL BCNEHEHHOro nonucTupona
(neHonnacTta) He [OMXHA CyLWECTBEHHO W3-
MeHATbCA nocne apobnenus. MNpu gpobne-
HWM neHonnacTta HeobxoAMMO nonyyeHue
roToBoro Mmartepuana Kyb6oBWAHON OPMBbI.
KyboBnaHas cdopma 3anonHuTens aBnseTcs
Hanbonee onTUManbHOW AN NPOU3BOACTBA
BbICOKOKa4YeCTBEHHOro 6eToHa, k ToMy Xe Ta-
Kast hopma 3anonHMTenNs CnocobCcTByeT CHU-
XeHuto pacxoaa uemeHTa. [ipobneHble rpaHy-
nbl NeHonnacrta KybosBnaHow opmbl MMetoT
LLIepoXoBaTyl0 MOBEPXHOCTb, 4YTO obecneun-
BaeT 6onee cunbHoe cuenneHve 3anonHuTe-
NA ¢ pacTBOPHOMN YacTblo CMECH.

YuutbiBas 6onblune obbembl nepepabaTbl-
BaemMoro Mmarepuvana, Apobwnka neHonnacTta
B Npov3BoAcTBe MonMcTUponbeToHa AOMKHa
UMeTb [OCTaTOMHO BbICOKYIO NpOU3BOAWTESb-
HOCTb. HO MOMMMO BbICOKOW NPOU3BOANTENBHO-
CTW, Apoburka neHonnacrta AoMmKHa oTBeYaTb 1
elle uenomy psiny ocobbix TpeboBaHui.

Mpexpae Bcero, ApobneHne neHonnacta,
NpWUrogHoro Ansi nonyyYeHus nonuctupon6ero-
Ha NIOTHOWN CTPYKTYpbl, CNEAyeT NPOU3BOAUTL
Ha arperatax, WCKMIOYaloLmX nepenamMensye-
Hue obpabatbiBaemoro matepuwana. Nonuctu-
ponbHas nbilflb — 3TO He TONbko 6e3fapHo no-
TepsiHHOe Cbipbe, HO U Cepbe3Hasi yrpo3a Ans
KayecTBa nonucTupon6etoHa. [lbinesaTble
BKITIOYEHUS CMOCOOHbI CYLLECTBEHHO YXYALWNTD
OCHOBHble (DU3NKO-MEeXaHU4eckue xapakTepu-
CTVIKM NONMCTMPONOETOHA NIOTHOM CTPYKTYPbI.
CooTBeTCTBEHHO, Apobunka neHonnacTa Aomx-
Ha peanu3oBbiBaTb Haubornee pauvoHasnbHYo
mopfesb U3MenbYeHns neHonnacta v npu aTom
obecneunBaTtb MUHUMaIbHbLIN NPOLEHT nepe-
nsmeryeHHoro matepuana. [HaHHbiM Tpebo-
BaHWAM B MOMNHOM Mepe OoTBevaloT Apoburnku
yAApHOro OencTBUs, B 4aCTHOCTWU, POTOPHbIE
N POTOPHO-LEHTPOBEXHbIE Apo6GUnkn. MeHHo
MEeTO/, BbICOKOSHEProHarpyeHHoro cBo6oaHo-
ro yaapa obecrieyvBaeT nory4eHve 6onbLumx
06beMOB  BbICOKOKAYeCTBEHHOIrO Mmatepuana
Kyb6oBuaHoi copmbl, 6e3 nepeunsmenbyeHus,
pa3gaBnuMBaHUst U NepeynnoTHOEHUs! NONUCTU-
POMbHbIX rpaHyn.

Ecnn B npoussopcTBe MopucToro 3anos-
HWUTens ucnonb3yetcs Apobunka, npu paboTe
KOTOpoW obpasyeTcsi BO3AYLUHbIA NMOTOK TPebdy-
€MOW MUHTEHCMBHOCTM, LienecoobpasHo ncnornb-
30BaThb €ro Ans TPaHCMNOPTUMPOBKN APOGNEHbIX
rpaHyn B UHBEHTapHbI cknad. Takum obpasom,
npaBubHO BbIGPaHHBIA TUN arperata namernb-
YeHWs MO3BONSET pellaTb 3aA4adv U TpaHcnop-
TUPOBKK ApobrneHoro matepuana.

[pobunka neHonnacrta, wucronb3yemasi B
NMPON3BOACTBE MOPUCTOrO 3aMNONHUTENS, AOIMKHA
MMETb BO3MOXHOCTb ObICTPOI NepeHanaaku Ans
Npoun3BOACTBa APOOMNEHbIX rPaHyn pasnuyHbIX

pa3mepoB. [Ans nonyyeHust nonMctuponbeToHa
MMOTHON CTPYKTYpbl HEOOXOAMMO MNOArOTOBUTHL
Kak MMHUMYM [iBe OCHOBHble dbpakumu apobne-
Horo neHonnacTa. CooTBeTCTBEHHO, Apoburka
AOMKHA MMETb CMEHHbIE KannbpPoBOYHbIE CETKM
ANS BbiMycka maTtepuana 3agaHHow dpakuumn. B
3TOM Cryyae ycTaHoBKa kannbpoBOYHOW CETkU C
KPYMHBIM pa3MepoM f4eek No3BosseT nonyyatb
MONMCTUPONbHBIA «TpaBui», a rnocrne 3amMeHbl
CETKV — NOMNUCTUPOSIbHBINA «MECOK».

Cnepytowmm warom B MPOU3BOACTBE MO-
nMCTUMpPONBeToHa MIOTHON CTPYKTYpbl SIBNSET-
cA nponopuuoHanbHas nogaya ApobneHoro
nonmctupona B pactesopocMecuTenb. OBblYHO
ANS 3TWX Lenew NCnonb3yTCs BUHTOBBIE KOH-
Benepbl, OCHaLLEHHbIe YCTPOUCTBOM perynupo-
BaHWA Yncna obopoToB NPUBOAHOTO ABUraTens
(4acToTHble npeobpasosatenu). BuHTOBbIE
KOHBEMNepbl perynupyemon npou3BoaAUTENbHO-
CTV MO3BOMAOT MONyyYaTb CMECb U3 KPYMHOro
1 MEMKOro MoNMCTUPONBHOIO 3anonHuTens 3a-
AaHHOW Nponopuun.

CoBwmelleHne yHKUMIN apobnexus, no-
Aaun 1 knaccumKaumm NoNMCTUPONbHbIX rpa-
Hyn B OQHOM arperate Mo3BOSMSIET He TOmNbKO
3HaAYNTENbHO YMPOCTUTL  TEXHOMOrMYeckyio
CXeMy MpOoM3BOACTBa NOPMCTOrO 3anosiHUTenNs
3afaHHOro rpaHcocTaBa, HO M CyLLECTBEHHO
CHWU3UTb CTOMMOCTb TaKoW NWHWK, caenas ee
AOCTYMNHON ANSA HEOOMbLUNX CTPOUTENBHBIX Op-
raHu3auumn.

Kak yxxe 6blno ckasaHo, NnoTHas yknagka
3anonHuTens B obbeme beToHa nogpasymeBa-
€T UCMonb30BaHNe kak MMHUMYM ABYX dpakumn
3anonHuTens. MNpuHMMas BO BHUMaHWe, 4TO
06beM nonmMcTnponbeToHa NIOTHON CTPYKTYpPbI
cnaraeTcs U3 3epeH Menkoro v KpynHoro 3arnon-
HUTens, a Takke obbema LieMeHTHOro TecTa,
KOTOpOE 3arnorHSAeT MycTOTbl MeXay 3epHamu
3anonHuTens, onpegerieHMe  COOTHOLLEHUS
06bEeMOB KPYMHOTO W MENKOro 3anonHuTens
ABNSAETCH 3anorom Morny4yeHuss Ka4eCTBEHHOro
maTepuana onTMMarnbHON CTPYKTYpbI.

CoOOTHOLLIEHWNE KPYMHOro U MesIkoro 3anon-
HWUTENs B MONMUCTMPONOGETOHEe MIOTHOW CTPYK-
TYpbl Ha3Havaetcsl, ucxods n3 obbema nycToT
mexay 3epHamu KpynHoro 3anonHutens. Mpwu
3TOM MYCTOTbl MEXAY 3epHaMu KpyrHoro 3a-
NONHWUTENs AOMKHbI ObITb 3aMonNHeHbl 3epHamu
MEesKOro 3amnofnHWUTens 1 pacTBOPHON YacTbio C
YYETOM HEKOTOPOW Pa3fBWPKKN 3ePeH 3anornHu-
Tensi KpymnHoro.

CoBpeMeHHbIi  3Tan pasBUTUS Hayku O
CTPOUTENbHBIX MaTepuanax no3BonsieT BONo-
WaTb B XWU3Hb CaMble CMeflble MeyTbl O CO3-
AaHUM KOMMO3ULMOHHBIX MaTepuarnioB HOBOTO
MOKONEHNS, CNOCOBHbIX 0ObEANHUTE TPaAULIN-
OHHO WCMonb3yemble B npou3BoacTBe OeToHa
KOMMOHEHTbI N COBPEMEHHblE Nerkue Tenno-
N30MNSILMOHHBIE NONMMEPLI. |
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