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Beenenue

Jlist obecnieueHnsl BRICOKOTO KadecTBa O€TOHA B KOHCTPYKITMU HEOOXOIHUMO,
4yTOOBl OETOHHAs CMECh HMeJla KOHCUCTEHIIMIO, COOTBETCTBYIOLIYIO IMPUHATHIM B
KaXJIOM ciyyae yciaoBUsM (popMoBaHus U ymuioTHeHHs. KoHcUCTeHIMsT OETOHHOM
CMECH MOYKET M3MEHATHCSA B IIMPOKOM AMAIA30HE — OT KECTKOW 1O JINTOM, JIETKO
pacrekaromieiics. [ oleHKH CBOMCTB OETOHHBIX CMECEH B CBEXEHPUTOTOBICHHOM
COCTOSIHUU UCTIOJB3YIOTCS PEOJOTUUECKUE XapaAKTEPUCTUKU, KOTOPBIE OMPEACIISIIOTCS
PSAIOM TEXHOJIOTHYECKUX (PaKTOPOB.

B nacTosimiei mabopaTtopHoi paboTe M3ydarOTCs METOAMKHU OIEHKH PEOJIOTH-
YECKUX XapaKTEPUCTUK OCTOHHBIX CMECEH U IKCIIEPUMEHTAIBHO OIIEHUBACTCS BIIUS-

HHC HCKOTOPLBIX TCXHOJIOTHYCCKHUX (1)aKTOpOB Ha CBOMCTBA OCTOHHBIX CMECEH.

1. PEOJIOTMYECKHWE XAPAKTEPUCTUKM BETOHHBIX CMECEM

1.1. OnHUM U3 OCHOBHBIX TEXHOJOTMYECKHX KPUTEpPHEB OCTOHHOW CMECHU SB-
JsieTcsl ee yI000yKIagbIBAEMOCTh, COOTBETCTBYIOIIASl MPUHIATOMY crioco0y (opmo-
BaHUA. Y 1000YKIIaJbIBAEMOCTh WM (HPOPMYEMOCTh — TO CIOCOOHOCTh CMECH IpH-
HUMAaTh 3aJIaHHYI0 (POpMY, COXpaHssi MPU STOM MOHOJIHMTHOCTH CTPYKTYpPHI U CO3/a-
Basi OJIHOPOJAHOCTb CTPOCHHUS OETOHA.

CaoiicTBa 0€TOHHOIN CMECHU JOKHBI 00ECIIEUUTh MPU YCTAHOBIEHHONW WHTEH-
CHUBHOCTHU M JUIUTEIHHOCTH (POPMOBAHMS MOJyUYEHHE TUIOTHON MacChl CBEXKEYIOKECH-
Horo 6etoHa. KoaddunueHT yriotHenust 6eToHa 10keH ObITh He MeHee 0,98.

1.2. Betonnyo cMech, 6aronapsi HATMYUIO BHYTPEHHUX CHJT B3aMMOJICHCTBHS
MEXIy AUCTIEPCHBIMU YaCTULIAMHU TBEPIOH (ha3bl M BOJbI, MOXKHO PacCMaTpUBaTh Kak
CTPYKTYPUPOBAHHYIO CHUCTEMY C OIPENEICHHBIMU PEOJOIrMUYECKUMU XapaKTepUCTH-
KaMHU.

OCHOBHBIM CTPYKTYPOOOPa3yIOUIMM KOMIIOHEHTOM OETOHHOM CMECH SIBIISIETCS
LEMEHTHOE TECTO, MOJl KOTOPHIM MOHUMAETCS CMECh BSDKYILETO BEIIECTBa, BOABI U
JIPYTUX TUCHEPCHBIX YacTUYeK (MUHEpaIbHBIX 100aBOK). IMEHHO LIEeMEHTHOE TECTO
00yCIIOBJIMBAET PEOJIOTUYECKUE XAPAKTEPUCTHKU OCTOHHOM CMECH: CTPYKTYPHYIO

BA3KOCTD, IIPCACIBbHOC HAIIPAKCHUC CABUI'Ad U IICPHUO pCIaKCalluu.



4

1.3. beroHHast cMech KaK CTPYKTYPHUPOBaHHAsI CHCTeMa 00j1aaeT HEKOTOPOr
Ha4yaJbHOM NPOYHOCTBIO CTPYKTYPBI MM CTPYKTYPHOU BSI3KOCTBIO ™1 = T)o. B 1e-
MEHTHOM TECTE CTPYKTYpa CO3AETCS 3a CUET ACUCTBUS CUII MOJIEKYJIIPHOTO CLEIIe-
HUS MEX]ly YaCTHIIAMH, OKaUMJIEHHBIMH TOHKUMHU IIJIEHKAMH BOJBI. [Ie€HKH KUIKON
¢da3bl co37aI0T HEMPEPHIBHYIO MPOCTPAHCTBEHHYIO CETKY B CTPYKTYpE LIEMEHTHOIO
TecTa, mpujiaBasi 0ETOHHOW CMECH B 11€JIOM CBOMCTBO IJIACTUYHOCTU M 0OecIrieunBas
CO3JIaHHE CIUIOLIHOM CPEBI.

Ecnu BA3KOCTH KHUIKOCTH SBISETCA MOCTOSHHOW, TO BSI3KOCTh CTPYKTYpPHUPO-
BAaHHBIX CHCTEM MOXKET M3MEHAThCA Ha 2-3 MOpsiAKa B 3aBUCHMOCTUA OT BEJIMYUHBI
HaIPsHKEHUS! CABUTA CUCTEMBI T WM CKOPOCTH CABUTOBBIX Aedopmaruil. Bennunna
CABUIOBOI'O HANPSKEHUs, NPU KOTOPOW IPOMCXOAUT NPEACIBHOE pa3pyLICHHE
HaYyaJIbHOW CTPYKTYpbhl OCTOHHOW CMECH, HA3bIBAETCS NPEJEIbHBIM HAMPSKEHUEM
caBura To. s onpeneneHuss peosIorn4eckux XapakKTEPUCTHUK UCITONIBb3YOTCS CIIEIH-
aJIbHbIC BUCKO3UMETPHI [1,2].

1.4. Jlma peosIOTMYECKUX XapaKTEPUCTUK B NPOU3BOIACTBEHHBIX YCIIOBHSIX
OPUMEHSIOT YIPOIIEHHbIE METO/bI, MOTy4asl TEXHOJOTHYECKHE XapaKTepUCTHKHU Oe-
TOHHOM CMECH — IMOKa3aTelb KECTKOCTU uiu ocaaky konyca [1,3]. [locnennue xa-
paKTepU3yloT MOBeJeHNEe OETOHHOW CMECH B OIPENETICHHBIX YCIOBHIX U CIyXKaT IS
OPUEHTHUPOBOYHOM OLIEHKU CIOCOOHOCTH OETOHHOUW cMmecHu K (popmMoBaHUIO. ITH Xa-
PaKTEpUCTUKH HE JAOT MOJHBIX JaHHBIX O PEOJIOTMYECKHX CBOMCTBAaX OETOHHOM
CMECH.

Peonoruyeckue cBoWCTBa MOKHO OPUEHTUPOBOYHO OMPEAEIUTh C MPUMEHEHHU-
€M CTaHAapTHOro oOopynoBaHus. Tak, ¢ MOMOIIBIO CTaHAAPTHOTO KOHYCa MOXHO

ONpEACIUTh NpeAcIbHOE HaNpsKEHUE caBura [4]:

Ty = P, ZV_F’ Kre/cm?, (1)

/1€ Pew— CPEAHSS TIIOTHOCTH OETOHHOM CMECH, Kr/M°;
V — 00beM KoHyca, M,

F — moma e OCHOBaHMsI KOHYCA TI0CJIE €r0 PacIlIbiBa, CM2.
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B crnydasix oneHkH XKeCTKOW cMecH, KOrja OETOHHBIN KOHYC HE JaeT OCaJKHu,

TO €ro CIIEyeT MPUrPY3UTh CBEPXY Irpy3oM P, Toraa:

Ty = %, Krc/cMm?, (2)

CTpyKTYpHYIO BA3KOCTh MOKHO OIPEACIIUTh IPH MOTPYKEHUH CTaJIbHOrO Ia-

pHKa B OETOHHYIO cMech Iipu ee Bubpuposanuu [1]. B atom ciyuae:

n=k(p,—pt, Ma, 3)
rae K — xoHcraHnTa mpuOopa, ycTaHaBiIMBaeMmas I'paIydpOBaHHEM Ha CMECH HIIH
XKUIKOCTH (HampuMep, IIIMUEPUHE) C U3BECTHOM BA3KOCTBIO;

p1_ IUIOTHOCTH OETOHHOM CMeCH, I/cM>;
P2 — INIOTHOCTB CTAJIBHOTO IIAPHKA, I/CM®, IPUHUMAETCS paHoit 7,82;

t — Bpemsi BCIUIBITUSA WJTU TIOTPYKEHU [IApHKa Ha ONPEEICHHYIO IITyOuHYy, C.

1.5. Ha peosiorndeckue XapakTepUCTUKU OETOHHBIX CMECEH OKa3bIBAIOT BIIMSI-
HUE CBOMCTBAa MAaTEpUAIIOB U UX KOJIUYECTBO B CMECH.

B Gonbiioi crerneHd Ha CBOMCTBA OETOHHBIX CMECEH BIHUSIOT PEOJIOTHYECKUE
XapaKTePUCTUKUA ILIEMEHTHOTO TECTa, KOTOPBIE OMPENENSIOTCS BHUIAOM BSIXKYIIETO,
TOHKOCTBIO TIOMOJIa, HOPMAJIBHOM T'yCTOTOW IIEMEHTHOTO TE€CTa W KOJIMYECTBO Iie-
MEHTHOTO TE€CTa OMPEICICHHOT0 COCTaBa B eIUHUIIE 00beMa OETOHHOU CMECH.

CBolicTBa 3aIlOJHUTENIEN — 3€pPHOBOM COCTaB, MYCTOTHOCThb, COCTOSIHHE IIO-
BEPXHOCTU 3€PEH, BOJOMOTPEOHOCTh 3aMOIHUTENECH, a TaK)Ke COOTHOIICHUE MEXTY
MEeCKOM M IIeOHEM — OKa3bIBAIOT 3HAYWTENLHOE BIIUSHHE HAa CBOWCTBA OETOHHBIX
CMecCeH.

C yBenuueHHeM CojepKaHUsl IEMEHTHOTO TecTa mpu noctosHHoM B/ wim ¢
YMEHBIIICHUEM KOJUYECTBA 3alOJIHUTENICH CHIXKAIOTCS BSI3KOCTh WM MpEeTbHbIC
HampspkeHus: capura. V3meHeHue BoJoconepkaHUs OCTOHHOW CMECH — TJIaBHBIM
(bakTop, C MOMOIIBI KOTOPOTO PETYIUPYIOT PEOJOTHUYECKHUE XapaKTePUCTUKHU Oe-

TOHHBIX CMECEM.
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CTpyKTYpHYIO BS3KOCTh MOKHO 3HAUYHUTEJIIBHO YMEHBIIUTH 32 CUET BBEACHUS
B OETOHHYIO CMECh 100aBOK MMOBEPXHOCTHO-aKTUBHBIX BellecTB (IIAB) ¢ paznuunbim
MexaHusMoM aeictBus. Tak, ruapodunusupyromue [T1AB (JICT, VIIb, u ap.), no-
BBIIIAS CMAUYMBAEMOCTh MOBEPXHOCTU TBEPJIBIX YACTHI], OKA3bIBAIOT JUCIEPTUPYIO-
niee JeMCTBUE HA IIEMEHTHBIE U ApPyrue TOHKUE YacTHilbl. ['uapodoOHbie n00aBKU
a7IcOpOHMpYIOTCA Ha MOBEPXHOCTU pazzelsia “BO3MyX-Boja”, MOHUKAIOT MOBEPXHOCT-
HOE€ HATSHKEHHE BOJABI U TEM CaMbIM 00ECIEYMBAIOT BOBJICUECHUE MEJIbUANIINX ITy-
3bIPHKOB BO3/yXa B 0eTOHHYIO cMech. [Ipumenenue >tux no6asok (Hanpumep, CHB)
0Cc00€HHO YPPEKTUBHO B OETOHHBIX CMECSIX C MaJIBIM PACXOJIOM IIEMEHTA, B KOTOPBIX
HEJIOCTATOYHBIM 00BbEM IIEMEHTHOI'O TECTa YBEIUYUBACTCS 3a CYET MOBBIIICHHOTO
coJiep>KaHusi B HEM BO3JIYIIHBIX MOP — chepouaoB.

1.6. Ilenp Hacrosiel J1abopaTOpHOM pabOThl — AKCHEPUMEHTAIBLHO YCTaHO-
BUTHb B3aMMO3aBUCHUMOCTH OTJCIBHBIX PEOJOTUYECKUX XaPAKTEPUCTUK OETOHHOU
CMECH U OIPEJICIUTh BIUSIHUE HA HUX OCHOBHBIX TEXHOJIOTHYECKUX (hAaKTOPOB.

IleneBas ycTaHOBKa pa0dOTHI peniaeTcs B Mpolecce Jad0paTOPHBIX UCCIIEI0BA-
HUN CaMOCTOSITENIbHOW 00paOOTKU MOTYyYEHHBIX Pe3yJIbTaTOB. DKCIEPUMEHTAIbHBIC
UCCIICIOBAHUSI BBITIOIHSIOTCS B Tabopatopuu O0eToHa Kadeapsl; B oTYeTe 1o Jrabopa-
TOPHON pabOTe UCTIOJIB3YIOTCS PE3YJIbTaThl, MOJYUYECHHBIE B TApAIUICIbHBIX MOATPYTI-
nax Kypca.

2. METOIMKA BBITTOJIHEHU S PABOT

2.1. DxcniepuMeHTaIbHBIC MCCIICOBAHUS BBIMOIHSIIOTCS JABYMsI — TpeMs Opu-
ragaMu y4eOHOU moarpymmbl. bpuraabsl B COOTBETCTBUU C 3aJIaHUEM OINPEISISIOT
nokKaszareiin yao00yKIIaIbIBA€MOCTH, TPEAC/IbHBIC HAIPSIKEHUSI CABUra U BI3KOCTh
OETOHHON CMECH W YCTaHABIMBAIOT BIUSHUE HAa HUX HEKOTOPHIX TEXHOJOTHYECKHX
(hakTOpOB.

B kauectBe (hakTOpOB, BIUSIOMIUX HA PEOJIOTHIECKUE XaPaKTEPUCTHUKUA OETOH-
HOU cMecH, B JJa0OpaTOpPHO paboTe UCCIEAYIOT: KOJIMYECTBO BOJBI 3aTBOPEHHS, CO-
OTHOILICHHS MEXYy NMeCKOM U medHeM, 1ooaBku [TAB.

3HaueHUs UCCIeAYEeMbIX (DAKTOPOB IS KaXKI0W OpUrajbl yCTAHABIMBAET Tpe-

MOJaBaTeNIb B COOTBETCTBUH ¢ TaoiI. 1.



Tabmanma 1

Hcxomarie nanunie

bpurapr

[TapameTpsl 6eTOHHOM
cMecH

1 2 3 4 3) 6 7 8

Pacxon nemenra, Kkr/m° 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
CootromIeHHE MEXLY 04 | 04 | 04| 04|07 07]07] 07
rmeckoM u meonem [1/11]
JloOaBka: JICT - - + + - - - -

CHB - - - - - - + +

KonuuectBo god6asku JICT npunumaercs B quamnazone 0,2...4% oT Macchl 1ie-
MeHTa, konuuecTBo no06aBku CHB — 0,02...0,05% ot maccel nniemenTa. CoaepkaHue
100aBKH yTOYHSIET IIPETOaBaTEeb.

2.2. KonnuecTBO MaTepuaaoB Ha UCXOJHBIN 3amec 00beMoM 8-9 IUTPOB pac-

CUMTBIBAIOT ITO YCTaHOBHGHHOﬁ BCIIMYHUHC CpCIIHGﬁ INIOTHOCTH O€TOHHOM CMECH.

y=1V; (4)
6=B\; (5)
_pu-t'-B') .
"= 1+717/1] ’ (6)
11 ).
W(Ej (7)
0= J1'41100, (8)

Tac Y, 6, N, W, O — KOJIMYCCTBO IIEMEHTA, BOJBI, IIeCKa, MEOHSI U T00aBKH COOTBET-
CTBEHHO Ha 3aMec, KT

IT - pacxoj 1ieMeHTa, NpUHATHII B 6puraze mo Taon. 1, kr/m>;

B’ - HayaneHOE BOOCO/EpKAHNE OETOHHOM cMecH, /M3, KOTOpoe ycTaHaBIIH-
BaeT MPEIO/IaBaTelIb IS KaXKI0W OpuUrajsl;

Pew — PAcUETHAsT CPEIHSSA IUIOTHOCTh OCTOHHOW CMECH, MPUHUMACTCS PaBHOM
2350 kr/m3;

[/11] — cooTHOIIEHNE MEXTY TIECKOM U IIIEOHEM 110 Macce;

V — 00BeM 3ameca, J;
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NI/ — konuuecTBO 106aBKH, % OT MacChl IEMEHTA.
Pacxonpl MmaTepuana Ha 3aMec U COCTaBbl OETOHHOM CMECH, IIEPECUUTaHHBIE IO
(akTHUECKOl cpesHel IIOTHOCTU cMeCH p? Kr/M°, npuBeeHbI B Ta01.2.
PacueT (hakTHUECKOro pacxoja MaTepuanoB Ha 1 M> GETOHHON CMECH BBINOJI-

HseTCA 110 hopMyIIaMm:

I =yA;, B=e6A; II=nAd, L=uwA, 9)
'z
rae A= Loy ;
2Wu+e6+n+u+0)

I, B, I1, 111, T — dakTtuueckue pacxombl IIeMEHTa, BOJBI, IecKa, MEOHS M JO0aBKH
COOTBETCTBEHHO , KI/M°;

p? — pakTHUecKas cpeqHsAs IIOTHOCTh OETOHHOM CMecH, KI/M°,

Tabauna 2

Pacxoawl maTepuanoB Ha 3aMec U (PaKTUYECKHI cCOCTaB OETOHHBIX cMecei

No Bun Pacxon marepuanos Ha 3amece, |  Cpenuss Pacxon matepuanos Ha 1 M3, kr
co- | mobag- KT IJIOTHOCTD
@ 3
craBa KH, pa” s KI/M

%, 11 o | B | IIjo| A

2.3. OueHKy peoJIOTMYeCKUX XapaKTEePUCTUK OpUTajibl MPOU3BOIST AJIs1 OCTOH-
HBIX CMECEH C pa3au4HbIM Bojaocoep:kanueM. [locie onpeneneHus )KecTKOCTH, MOo-
JBIKHOCTH, 3aMe€pa OCHOBAHUSI KOHYCa U BPEMEHU MOTPYKEHHUsI IIapuKa B BUOPUPY-
eMyl0 OETOHHYIO CMECh pPacyeTHOTO (HMCXOJHOT0) cocTaBa Opurajga OmIpeaesieT
CPEIHIOI0 IIOTHOCTh CMECU M MPUCTYINAET K OLIEHKE PEOJIOTMYECKUX XAPAKTEPUCTHUK
OCTOHHOM CMecCH MpHU yBEJIWYEHUM BOAOCOAEpKaHus. [ 3TOro K MCXOJTHON CMecH
100aBJIAIOT BOLY M3 pacueTa yBeaMdeHHs Bojocoaepxkanus Ha 10 — 15 n/m3. Tlocne
TIIATEILHOTO MEePEMEIINBAHUS MPOU3ZBOJAUTCS ONPEEICHUE PEOJIOTHYECKUX XapaK-

TCPUCTHUK U CpG,Z[HCﬁ IIJIOTHOCTH, 1 BOJOCOACPIKAHUC OIIATHL YBCIIMYMNBACTCA. Ka>1<)1a;1
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Opuraza mpuroTaBiIuBaeT Mo 3 cocTaBa, MOATPYIIa TOTOBUT 6 COCTABOB, OTIHYAIO-

HIUXCS TOJABKO PacXxo10M BOJBI.

2.4. XecTKOCTb M MOJBHKHOCTb OETOHHBIX CMECEH OLICHMBAIOTCS IO CTaH-
napTHOM Metoauke B coorBeTcTBHM ¢ TpeboBanusmu ['OCT 10181 — 2000.

[Inactuueckas BA3KOCTb (BpeMs MOIPYKEHUs LIapuKa) ONpeAeseTcsl Ha Mpo-
CTEeHIlIEM IIapUKOBOM BHCKO3UMeETpe. IIpu 3TOM HCIONB3YIOT CTaHAApTHBIA pUOOp
JUISL OTIpENIETICHHs] KECTKOCTU OeTOHHOM cmecu. B maboparopHoit paboTe mpoBOAST
KaueCTBEHHYIO OLICHKY BIJIMSHHUS HCCIENYEMBIX (AaKTOPOB Ha BSI3KOCTb OETOHHOMU
cMecHu. Bs3KOCTh XapakTepusyercs BpPEMEHEM IMOTPY>KEHHsI IapUKA Ha YCTAHOBJICH-
HYIO TJTyOHHY B OETOHHYIO CMECh B IpoLiecce BUOpaIiu.

[Ipu BBenenun no6aBok IIAB wu3mepsiercs BelnyMHA BO3AYXOBOBJIICUEHHUS C
nomonibio mpudopa Kl — 133.

2.5. Pe3ynbraTel OnpeAcneHu peOJOTHUYECKUX XAPAKTEPUCTUK U MApaMETPhI
COCTAaBOB OETOHHBIX CMECEW, MOJyUYEHHBIE B SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHMSIX,
IPUBOASATCS B TaOJM4YHOM (popme (Tadi.3) u uzoOpaxarorcs Ha rpadukax. [Ipumepsl

oopmiieHUS TpapUUECKUX 3aBUCUMOCTEHN MIpeACTaBIeHbI Ha puc. 1 u 2.

30 ) 12
\ ~
3 17 / / )
3 / / o
2 20 N\ 8 <
2 \ 3
jan) \ < \2 =
° 15 ; /7 6 3
2 AN ’ §
ﬁ \ y > jan
3 10 7 7] 4 §
= =
g 5 =~ 2 é
e~
0 el — L 0
140 160 180 200 220

Bopocozaepkxanue O€TOHHOM cMecH, 1/M°
1 — cmech ¢ nobaskoii [IAB, 2 — cMmech 6e3 1o0aBku

Puc. 1. Bnustnue Bogocoaep:kaHus Ha OKa3aTeNN y1000yKIaIbIBAeMOCTH
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Bomoconepxkanue GETOHHOM cMecH, J1/M>
1 — cmech npu [/ = 0,4, 2 —To *xke, 0,7
Puc. 2. 3aBucuMoCTh NpeeNbHbIX HANpsHKEHUI CABUTA OT BOJIOCOJEPKAHUS

OETOHHOM CMEeCH

[TpoBenennas paboTa 3aBepiIacTcsl OLICHKON BIUSHUS UCCIEAOBAHHBIX TEXHO-
JIOTUYECKUX (HaKTOPOB HA PEOJIOTUUYECKUE XapPaKTEPUCTUKU OeTOHHOU cmecu. [lpu
TOM HEOOXOJIUMO OTPEIEIUTh, KAKME U3MEHEHHUS B COCTaBe OETOHHOU CMECH MpH-
BOJISAT K OOJIBIIIEMY CHUKEHUIO MPESIbHOTO HANPSHKEHUS CIBUTA, BI3KOCTH, KECT-

KOCTH, ITIOBBINICHUIO ITIOABHXKXHOCTH.

Tabmma 3
CBojiHast BEIOMOCTb PE3yJbTaTOB UCIIBITAHUN OETOHHOUM CMECH.

Ne Bun Cp. Bono- ITo- XKect- | Ilpen. | Bpems | Benu-
cocra- | mobaB- | IUIOT- co- JBWX- | KOCTh | Hamps 1o- yrHa
Ba KH HOCTb nep- HOCTB K,c | xenus | rpy- | BO3Oy-
olc, JKaHHE — OK, cm CIBUTA | JXEHHUSI | XOBO-

xkr/m° | B, m/m® To, t c BIICYe-

Kre/cm? ausg, %

[Ipumeyanus:
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1. 'myOuHa nmorpy>keHus apuka ... CM.
2. [Ins1 cpaBHUTENIBHOM OLIEHKU CTPYKTYPHOU BSI3KOCTH OETOHHBIX CMECEH UC-
HOJIB3YETCS BeMumHa t(o, — p).
3. Bennunna npurpy3sa P nipu onpenenenny npenenbHbIX HAPsHKEHUH CBUTa CO-

CTaBJIACT ... KT

Jluteparypa
1. baxxenos FO.M.. Texnonorusa 6erona. — M.: ACB, 2003. — 500 c.
2. I'epmibepr O.A.. TexHonorusi 6ETOHHBIX U KEI€300€TOHHBIX U3, — M.:
Crponnspar, 1971. — 359 c.
3.TOCT 10181 —2000. Cmecu 6eToHHBIC. METOIBI MCTIBITAHUIA.
4. ®epponckas A.B., CramOynko B.W.. JJabopatopublii mpakTUKyM 10 Kypey «Tex-
HOJIOTHSI OETOHHBIX U KeJIe300€TOHHBIX U3/Ienuiy: YueOHoe nocooue. — M.: Bric-

mras mkoJia, 1988. — 223 c.



