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BBenenue

NunyctpuanbHOe MPOU3BOJICTBO COOPHOTO Keyne300€ToHa MpeanoiaraeT put-
MUYHBIA PEKUM PAOOThl TEXHOJIOTHYECKOTO KOMIUIEKCA, KOTOPBIA BO3MOXKHO Opra-
HU30BaTh, YCKOPSIS MIPOIIECCH TBEPACHUSI BSKYIIIUX M OCTOHOB.

Hanbonee r3pdekTuBHBIM CrIOCOOOM MHTEHCU(PUKAIIUU MPOIECCOB TBEPACHUS
O0eToHa sBisAeTcs TerioBas oopaboTka (TO). OmHako Hapsay ¢ YCKOpEHHEM Habopa
POYHOCTH TEIUIOBasi 00pabOTKa MOKET BbI3bIBATh Pa3BUTUE JECTPYKTUBHBIX sIBJIE-
HUMN, CHUKAIOUIUX Pl BAKHEHITNX (PU3NKO-MEXaHUYECKUX CBOMCTB OeToHA. D dheKT
YCKOPEHHOTO TBEPJACHHUS OCTOHHBIX M >KEIe300€TOHHBIX M3JEIUNA 3aBUCUT OT TOTO,
Kakas Trpymnna sSiBJICHUA — KOHCTPYKTUBHBIX WJIM JIECTPYKTUBHBIX — OyJeT mnpeobiia-
JaTh B MaTepHalie IpHu TEIIOBON 00paboTKe.

OTanyuTeTbHONM 0COOCHHOCTHIO TEIUIOBIAXKHOCTHOM 00pabOTKM OeToHa crie-
JyeT CUUTATh TO, YTO OHA SBJIIETCS CaMbIM SHEPTOEMKHM IEPEIeNIOM B 3aBOJICKOU
TexHojoruu. [loaToMy rjaBHas 3a1a4ya TeXHOJIOra — B KOHKPETHBIX YCIOBUAX MPO-
M3BOJICTBA OMPEICIUTh TAKUE PEKUMBI YCKOPEHHOTO TBEPJACHHs OETOHA, MPH KOTO-
pBIX OyneT obecreueHo MOoJydeHHe U3 TpeOyeMoro KayecTBa Mpu MUHUMAIb-
HOM Pacxo/ie TEIUIOBOI SHEPTUU U B IKOHOMHUYECKH ONPAaBIaHHBIE CPOKH.

Pemenue moctaBieHHON 3a/laud HEBO3MOXKHO 0€3 3HAHHWM O BIUSHUU OCHOB-
HBIX TEXHOJOTMYECKUX (DAKTOPOB Ha CBOMCTBAa OETOHA MpHU TEIUIOBOM 00paboTKe U
YMEHUW TMPaBWIBHO Ha3HA4aTh YKOHOMHYECKHU IE€JIECO00pa3HbIe MapamMeTphl YCKO-
PEHHOT'0 TBEPACHUS OCTOHA.

[{eas paboOThI — YCTAaHOBUTH BIUSHUE TEMIICPATYPHI U JUTUTSIIBHOCTH TIPOITapH-
BaHMsI HAa MTPOYHOCTH OETOHA M OMPENEIUTh MpaBuia ONEePaTUBHOTO Ha3HAYEHUS pa-
LUOHAIBHBIX (IHEProcOEeperaronx) peKUMOB TEIIOBOKH 00pabOTKH U3NIEIUil B 3a-

BOJCKHUX YCIIOBUAX.
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1 Anajguruyeckuii 0030p

1.1 B 3aBoJICKMX YCIOBUSIX MPUMEHSIOTCS pa3IMuHble CIOCOOBI HHTEHCU(UKA-
U TBepJeHus OetoHa. Haubosbiiee yckopeHue TBepAeHHUs OeTOHa JOCTUraeTcs
Py TIPUMEHEHUN KOMIUIEKCHBIX CIIOCOOOB, COUYETAIOMUX (PH3NKO-MEXaHUYECKOE,
XUMHUYECKOE U TeMIEpAaTypHOE BO3AeUCTBUS. OCHOBHBIM (haKTOPOM, OIIPEIEIISIOMIUM
KUHETUKY TBEpJCHUS OETOHA, SBISETCA TEMIIEPATypHBI, a OCTAIbHBIE HUIPAIOT
BCIIOMOTATENbHYIO poJib. CPOKH JOCTHKEHUSI TpeOyeMON MPOYHOCTH TMPHU MOBBIIIIE-
Huu temnepatypsl oT 20 1o 80 °C cokpamatrores B §...10 pa3, B TO BpeMsI KaK 3a cyeT
APYTUX TEXHOJOTHUECKUX MpreMoB Tosibko Ha 10...30 % [1 — 3].

[Tpu npousBoACTBE COOPHBIX KEIE300€TOHHBIX U3JIENUNA MPUMEHSIOT pa3Iny-
Hble criocoObl TO, oTnnyaromuecs BUJOM TEINIOHOCUTENS M YCIOBHUSAMU TeIIONeEpe-
nauu TBepjeroneMy 0eTony. [lpu HazHaAaYeHUH peXMMa TEerIoBOM 00pabOTKU HEOO-
XOJIUMO BBIOMpPATh TaKUE MapaMeTpbl, MPU KOTOPHIX OETOHOM H3ACIUN OyayT 10-
CTUTHYTHI 33/IaHHbIE TEXHUYECKHE CBOMCTBA NMPU MHUHUMAJBHBIX 3aTpaTax U B 3KO-
HOMHUYECKHUE OMPaBIAHHbBIE CPOKHU.

1.2 B nabopaTOpHBIX HCCIIEOBAaHUAX MPEAYCMATPUBAECTCS MPUMEHEHUE JBYX
pexumoB TO:

- HopMaTUBHBII peskuM TO — IIUTETBHOCTH OTIEIBHBIX IEPHUOJIOB U MAKCH-
MajbHas TeMIiepaTypa o0orpeBa u3JIeiui, Mpu KOTOPHIX OETOH B JAaHHOM TEIJIOBOM
arperate J0CTUTAeT TpeOyeMOil TPOYHOCTH MPU YCIOBUHU HEMIPEPHIBHON pabOTHI TEX-
HOJIOTHYECKOM JIMHUM;

- HU3KoTeMmeparypHblil pexuM TO — IMTETBHOCTh OTAEIBHBIX MTEPUOJIOB
U TeMmIeparypa M30TepMHUECKOro o0orpeBa u3Jenui, HeOOXOAUMBIE JJI JTOCTUXKeE-
HUsI OETOHOM TpeOyeMOl MPOYHOCTU MPU YBEIMUYCHUH JIUTEIIBHOCTH TPOU3BO/I-
CTBEHHOT'O IIUKJIa HA TEXHOJOTUYECKOU JIMHUMU.

Temneparypy uzoTepmMuueckoro odorpesa ajsi 0eToHa Ha NMOpTIaHALE-
MEHTE U €r0 Pa3HOBUIHOCTSIX PEKOMEHJyeTcs npuHuMath B uHTepBasie 50...80 °C.

Pacuernbie pexxumsl TO npeacrasisiores B rpadudeckoit hopme (pucyHok 1).
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2.1 B skcriepuMeHTaIbHBIX MCCIIEIOBAHUAX MCIOJIb30BaHbl CIEAYIONUE MaTe-
pHUaIbL:

Bstky1iee — MOPTIAHIIEMEHT MAPKH «...uvnneeeneeeeneeenneenneenneeanneennnannnns ;
AKTUBHOCTD R, = L., ;
VICTHHHAS TUIOTHOCTD Dy =ttt entttt ettt ete et et et et et et ettt et et et e aeeaeaenes ;
HACBIITHAS TTIOTHOCTD iy Tuvv e eveenetaetene ettt etet et eae et et et et et et enenaennenees ;
HOpMaJbHAasl I'yCTOTA LEMEHTHOTO TeCTa HI 7= ..., ;
YIAEIBHAS TOBEPXHOCTD Spp = 1.ttt ettt et ettt et ettt ae e aen ;

MHUHCPAJIOIrHICCKasl XapaKTCPpHUCTHUKA!

epynna 3¢hhekmusHOCIuU NPU NPONAPDUBAHUL — .....ooueesneenneanneeannenn.

Koahuyuenm s¢pgexmuenocmu npu meniosoi oopabomke K, = .........

(Pacmipenienenue nemMeHToB 10 3((heKTUBHOCTH IpornapuBaHus npuseaeHo B [Tpunoxennn A).

MeJikni 3aI10JTHUTEIb — MIECOK KBAPLIEBBIA KAPBEPA +.vvvvveennrnreeeennnnnennnn ;
VICTHHHAS THIOTHOCTD ) T .ttt ettt ettt e eatte et e et e ettt e ettt e et e et enaneeenaneen ;
HACBITTHASI TUIOTHOCTD 01 ettt e ettt e eaate ettt e et e ettt e et e et e et e e e e eeeean ;

MOJTYJIb KPYITHOCTH M = oottt et et e e

MyCTOTHOCTh V,,,, =

...............................................................................




KpyNHBIH 3aM0JIHUTETb — TIEOCHD . ...uvtetenteieeeiteie et eneeneaeeneennenns ;
UCTUHHAS TUIOTHOCTD Dy ..t ettt ettt ettt et et e et et e e et e et aeeaes
HACBIITHAS TITOTHOCTD i Seenvetent ettt ettt ettt e et et e et e et et e et eeeaenenen
HAMOONIBIIAS KPYITHOCTD K = ... e e,
110010115 (0T 1 P ;
ILYCTOTHOCTD Vi = ottt ettt e e e

JO0ABIA — ... .. i s

Boaa — BogomnpoBoaHast unucTas 6e3 BpeIHBIX PUMECEH.

2.2 Jlnst OLIEHKHU BIUSHUS MMapaMeTpoB TEIIOBOM 00pabOTKM Ha CBOMCTBa Oe-
TOHA TPUTOTOBJICHBI KOHTPOJBHBIE 3aMECHl C PAcXOJOM BSKYIIETO B HHTEpBAJC
250...400 kr/m° (TaGmuna 1) IpH yCIOBHH OTyYeHHS PABHOIIOABIKHBIX CMECEi.

PacueT KOIMYECTBA 3aIOIHUTENEH, KI/M°, BBITOIHACTCS 10 METOTy abCoIIoT-

HBIX 00BEMOB:

1] = 1000/[(V,,* @/prag)+(1/p,)], (2)
17 = (1000 - Li/p, - B~ ILl/p,) p. )
I170THOCTD GETOHHOMN CMECH TEOPETUIECKAs, KI/M’, OTIPEIEIISIETCS U3 YCIOBHS:
Pen =L +B+ L[+ I+ ] 3)

KoadduumeHT pa3aBuxku 3epeH 3alOJHUTENSI @ ONMPEACISIETCS IO CIPaBOY-
HBIM JTaHHBIM [4] B 3aBUCHUMOCTH OT pacxojia IIEMEHTa U BOJIOLIEMEHTHOTO OTHOIIIE-
Hus (IIpunoxenue b).

Tabnuua 1 — Pacuer konudecTBa MaTepuanoB

Co- | Koaddumment Pacxon matepuaiios Ha 1 M CMECH, KT [InoTHOCTH
cTaB| DPAa3ABWXKM 3C- | jjeMeHT BOJIA nmeOeHb | IMecok | mo0aBka | CMECH Teope-
PEH 3aI0JIHUTEIIA 11 B 111 IT Jil| THYECKAS Py,
a KI/M
1 250 190
2 300 190
3 350 190
4 400 200

P€3y.]'IBTaTLI BBIIIOJIHCHHBIX PaCuYCTOB W IMPOBCACHHLIX WCIBITAaHUI OETOHHBIX

cMecel 1 OETOHOB TIPEICTABIICHBI B CBOAHOM BEIOMOCTH (Tabnuia 2).
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Tabnuna 2 — CBomHas BEJOMOCTb PE3YJbTATOB UCIILITAHUM OeTOHA

Cpe
§ HHETiigb OK, Pacxon marepuanos Ha | M3, KT Hpounocts, % [TapameTp
3 CcMecH, cM 2 2 Katecrsa
@ KF/M3 H B 17 Hl ,ZZ Rn Rn RH TO
1
100
2
100
3
100
4
100
5
100
6
100
7
100
8
100
[Ipumeuanue. R, - mpouHocts OeToHa "yepe3 1 CyTKu mociie mpormapruBaHus,
R nz 5 L MIPOYHOCTH O€TOHA uepe3 28 CyTOK Mocje MpormapuBaHus,
RH28 - MPOYHOCTH OeTOHA uepe3 28 CyTOK HOPMAJILHOTO TBEPICHUSI.

2.3 U3 cMecu KaXXaoro 3aMeca MPUroTOBIIEHBI KOHTPOJIbHBIE 00pa3IbI-KyObl C
pasmepom pebpa 100 mm. KonmdectBo 00pas3iioB B cepuM YCTAHOBIIEHO U3 pacuera
WCIIBITAaHUM Ha cxkatue mo 3 (2) oOpasna: cpasy mocie nponapuBaHusi (10 Kaxaomy
pexumy TBO); B Bo3pacte 28 cyTOK Mocie nponapruBaHus; B Bo3pacte 28 CyTOK I0-
cJie TBepJEHUsI B HOPMAJIbHBIX yCIOBHsX (Temmeparypa cpensl 20 + 2 °C u oTHOCH-
TeNbHAas BJIaXHOCTh 95...100 %).

[IpuroToBieHne U UCbITAaHWE OETOHHBIX CMECEH BBITIOJIHEHO MO CTaHIapTHOM
Metoauke 'OCT 10181, u3rotoByiieHue, XpaHEHUE W UCIBITAHUE KOHTPOJIBHBIX 00-

pa3uoB-Ky0oB — o meroauke 'OCT 10180.
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3 IPpPekTUBHOCTH TENMI0BOH 00PadOTKHU

3.1 OueHka nMpoYyHOCTH OETOHA HA C)KAaTHE MCCIIEIOBAHHBIX COCTABOB IPHUBE-
JIeHa B CBOJHOM BeJOMOCTH (Tabnuua 2), pe3yibTaThl UCIBITAHUN KOHTPOJIbHBIX 00-
pasoB-Ky0oB — B TabuIE 3.

Ha ocHOBaHUU 3KCIIEPUMEHTANIBHBIX JTAHHBIX MOCTPOEHBI TpaduuecKue 3aBU-
CUMOCTH MPOYHOCTU OETOHA OT pe’KMMa MPOoNapruBaHus (PUCYHOK 2).

120
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ITpounocts GeToHa, % R"»g

0 2 4 6 8 10 12 14 16 18 20
Bpewms TerioBoit 00paboTku, 9

— IMIPOYHOCTH Cpa3y Moclie NponapuBaHus,
---------- — IPOYHOCTH B TPOEKTHOM BO3pacTe,
------------- — JTaJIOHHASI IPOYHOCTB,
upbl y KPUBBIX — MaKCUMAaJIbHASI TEMIIepaTypa MponapuBaHus

PucyHnok 2 — 3aBUCMMOCTBH IPOYHOCTH O€TOHA OT AsuTenbHocT TBO

[Ipyn mocTpoeHHH 3aBUCUMOCTH MPOYHOCTH OETOHA OT MPOJIOJKUTEIBHOCTH
€ro YCKOpeHHoOro TBepjieHus B kamepe TO ucmosib30BaHbl JaHHbIE 00 MHTEHCHUBHO-

CTH HapacTaHUsI MPOYHOCTU OETOHA MPH PA3JIMYHBIX TeMIlepaTypax (pUCYHOK 3).
3.2 JIns onpeneneHust BIUSHUS TapaMeTPOB TEIJIOBIAXKHOCTHOM 00pabOTKU Ha

MPOYHOCTH OETOHA paccuuThIBaeTCs napamerp kadectsa TO:

IIK7o = (R?= RP)/R. (4)

OTtpunarenbHas BelMurMHA napameTpa kadectBa TO CBUACTEIBCTBYET O HEra-
TUBHOM BJIMSTHUM YCKOPEHHOT'O TBEPJEHUS Ha CTPYKTYPHO-MEXaHUYECKHUE XapaKTe-

PUCTHKH OETOHA.
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Tabnuia 3 — Pe3ynbrarhl HCOBITAHUNM KOHTPOIBHBIX 00pa3loB-KyOOB Ha MPOYHOCTD MPU CHKATUU

- | Ilpenen mpo4H. mpu CHKaTUU C [Ipumeuanue
Aara Mapku- Paszmepsi, MM Macca, ILnoTHOCTH, KI/M> Paspyma peAer p p p

HCIIBITA- oBKa o foriee y4. macit. ko3ddui., MIla
HUU p JUTMHA | IIUPUHA | BBICOTA obpasma | cpenuss |ycunme, H| oOpasma CpeIHHI

1m-1

1m-2

1m-3

1o-4

1m-5

111-6

2m-1

2n-2

20-3

20-4

2u-5

21-6

3n-1

3m-2

3m-3

3n-4

3n-5

3n-6

4n-1

4n-2

4n-3

4n-4

41-5

4n-6
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Imrn Tennopof o0paGOTHM, U

[{udpe! y KpUBBIX COOTBETCTBYIOT PEKUMaM TEIJIOBOM 00paOOTKH:

7 1

g 19

100°C - (4+1+2); 80°C - (3+1+2); 70°C - (2,5+1+1,5); 60°C - (2+1+1,5); 55°C - (1,5+1+1,5); 50°C - (1,5+1+1);

45°C -(1+1+1), TAC T — JIMTEIBHOCTh U30TEPMHUECKOT0 000rpeBa, U, onpeaesemas o yciaouio: T= TP — (1, + 1,)
Pucynok 3 — IIpouHOCTb TsKEIOro OETOHA HAa MOPTIIAHALIEMEHTE TTOCHIe TEIJIOBOM 00paboTKH
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[TomoxurenbHas BenmunHa [/K7o yKa3blBaeT O HAJIMYUKM B COCTABE LIEMEHTA AKTUB-
HOM MUHEpaJibHOM J00aBKH, KOTOpasl MOBBIMIACT MOTECHIIUAT BSDKYIIETO U CIIOCO0-
CTBYET YBEJIWYEHUIO TPOYHOCTH MTPONIAPEHHOTO OETOHA.

3.3 Pe3ynbTaThl aHAIM3a U 00PA0OTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX SIBJISIOTCA
HCXOJHBIM MaTEPUAIIOM JIJI BBIBOJA AaHATUTHYECKUX 3aBUCUMOCTEH:

TeMIrepaTypbl IPOMapUBaHUs OT JUIUTEILHOCTH TEIIOBOM 00paboTKH

tu3: f(Tmo)i
pa6oqer (0] pacxoz[a HEMCHTA OT AJIUTCIIBHOCTHU TGHHOBOﬁ 06pa6OTKI/I
L, = @(to).

Wcxonmuas nHGOpMAIUs U pe3ybTaThl BRIMOTHIEMBIX PACYeTOB MPUBEICHBI B
TabnuyHoM dhopme (Tabnuiia 4).

Tabnuua 4 — OnpezeneHre pacueTHbIX BEJIMUUH [TapaMeTPOB TEIIOBOM 00padoTKU

Temmeparypa TpedOyemas Pacxo
patyp peoy Koaddumuent 8
HU30TEPMUYECKOTO | ITIUTEIbHOCTD IIEMEHTa

oborpesa TBO HSM:;I;{:I; [Izac;xcina pacyeTHbIN
tusa OC ()/1) Tmoy 1 (X) H " V2 llpa KT

Pacuernas popmyna

80 a

. _ -d
= AT,

70 Y1 =Ax

60

50 L, = [,K,

-b -b
40 Yo =BX ": K, = Bty

ITpumeuanue. Jlns GeToHA ONpPENEICHHOrO Ki1acca BeauunHa K, yCTaHaBIMBa-
eTcsl Mo rpaduyuecKoi 3aBUCUMOCTH KO3 (PUIIMEHTa OT JJIUTENbHOCTU TEMIOBOU 00-
paboTku (pucyHoK 4)

B pe3ynbraTe anmpokcUMalMyd pacyeTHBIX BEJIWYWH, BBIIIOJHEHHON C MOMO-
o porpamm Mikrosoft Excel, mosydens! rpadudeckre 3aBUCHMOCTH B BHJIE CTe-
MEeHHbIX (QYHKIUH (pUCYHKH 5 W 6). DTH 3aBUCHMOCTA MOTYT HWCIIOJIb30BaThCA HA

TEXHOJIOTUYECKOU JIMHUU TIPU Ha3HAUYCHUH dHeprocoeperaromux pesxumon TO.
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AnnTensHOCYs TONNOBOH 00psCOTKE, U Ia¥TeNEH0UTE TENNoBoK 00DPaCOTHY, U

A - 6eton 6e3 100aBok; b - 6eToH ¢ q00aBKO# yckoputens TBepaeHus; 1, 2, 3, 4 — cooTBeTCTBEeHHO O0eToH Kiacca B15,

B25, B30, B40

Pucynok 4 — BiusiHue IIMTETbHOCTH TEIIOBOM 00pabOTKU Ha pacxo[ [IEeMEeHTa B OeTOHE
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Pucynoxk 6 — 3aBucuMocTb k03 puiieHTa U3MEHEHHUs pacxoja [IEeMEHTa OT

IPOAOHKUTEILHOCTH TEIIOBOM 00paboTKU
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4 Cucrema HazHauYeHUs JHeprocOeperapmmx pexumos TO

4.1 IlpumeHeHUE HU3KOTEMIIEPATYPHBIX PEKHUMOB TEIUIOBOM O0OpabOTKH MM03-
BOJISIET MOJYYUTh U3JENHUs ¢ TpeOyeMOoil MPOYHOCThIO IPU MEHBIIMX pacxojax Tem-
noBoi 3Heprur. OMHOBPEMEHHO C PKOHOMHEH Teruia Ha MPEINPUSTHN TaKUE PExkKH-
MbI 00ECIICUMBAIOT CHUKEHHUE PAcX0/1a LIEMEHTA.

brok-cxema anropuTMa pacdeTra 3KOHOMHH TEIUIOBOW JHEPTHMH W IIEMEHTA
MpUBEJICHA HA PUCYHKE 7.

Ha nepBom »sTamne Ha TEXHOJOTUYECKOM KOMIUIEKCE mepes HadyaaoMm (popmoBa-
HUSI U 3arpy3KH TEIUIOBOIO arperara ro Cyro4yHoMy rpaduky ero paboTsl (3a mpo-
HIEAINH IEPUOA) ONPEACIAI0T Haau4due pe3epBHOro Bpemenu I, (6mok 1). Ilomy-
YEHHOE 3HAYCHUE PE3EPBHOTO BPEMEHH CPABHUBAIOT C JUTUTEILHOCTHIO HOPMATHBHO-
ro pexxuma TerioBoit 0opadbotku 7, (610K 2).

Ecnu B maHHOM arperatre Bpemsi 10 Havaia cienytomiero mukia TO paBHO
MIPOIOJDKATEILHOCTH PEXUMa MPOITAPUBAHUSI, TO U3EIHS TPOMAPUBAIOT 110 HOpMa-
TUBHOMY pexkuMy (010K 8).

Ha cnenyromem 3tane — npu HaJMYUU pe3epBa BPEMEHM, KOTJa HOBBIM ITUKII
paboOTHI TETUIOBOTO arperara HauyMHACTCS MO3KE OKOHYAHUS HOPMATHBHOTO peXUMa
— OIpEIENAI0TCA MapaMeTpbl HU3KOTEMIIEPATYPHOTO PEKUMA Tyy,. IIpH 5TOM TakoM
PEXUM JTODKCH YAOBICTBOPSATH CIICAYIOIUM TPEOOBAHMSIM:

- IIIUTEIBHOCTh MPeObIBAHUS U3/CNIUNA B TETUIOBOM arperare He JOJDKHA Ipe-
BBIIIATh BEJIMUYUHY PE3EPBHOTO BPEMEHH;

- TEIMJIOBOE BO3JIEHCTBHUE JIOJHKHO 00ECIEUHUTh JIOCTHXKEHHE OCTOHOM Tpeldye-
MOU OTITYCKHOW IPOYHOCTH.

MakcuMmarnbHas Temiieparypa oborpeBa uzaenuii (0J0k 3) ycTaHaBIUBAETCS B
3aBHCHMOCTH OT JUIUTEIBHOCTH YJUTMHEHHOTO peskuma TO 1o yenoBuro: t,, = ATy,

(Tabmumna 4).
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1 Ananmu3 paboThl TEXHOJIOTHYECKOTO KOM-
IUIeKca o cyTouyHoMy rpaduky. OnpeneneHue
pe3epBHOrO BpeMeHHu 7T},

|

Jla 2 Cpasuenue: 1,>T,:7 Her

3 Onpenenenue TeMnepaTypbl
M30TEPMHUECKOro 000rpeBa 1o

. _ -a
saucumocti: L, = ATy,

4 Pacuer IJIUTENLHOCTH
nepuosioB TO: 7, Tys T,

5 Pacder pabouero pacxoaa
LIEMEHTA I10 3aBUCUMOCTH:

10, = I, BTu,”

6 Omnpenenenue pabodero co-
cTaBa OETOHA ISl Y/UIMHEHHOTO
peKuMa IponapuBaHUA

8 HopMaTHBHBIN pexXuUM Tel-
JIOBOM 00pabOTKH, HOPMATHB-
HBIM cocTaB OETOHHOMN cMecH

7 PacyeT DKOHOMUHU TEIIOBOU
SHEPTUH U LIEMEHTA

9 O¢dopmiienue u nepenaya napaMeTpoB PexKU-
Ma TeIuI0Boi 00paboTKH U perenta 6eTOHHOM
CcMecH B 1TabOpaTOpUIo

Pucynok 7 — briok-cxemMa ajiroputma pacyeTa SKOHOMHUH TEIJIOBOM SHEPTUU U [IEMEHTA

JIMUTEeNbHOCTh OTNIETBHBIX MEPUOJIOB HU3KOTEMIIEPATYPHOTO PEXKUMa TEIUIO-
BOM 00paboTKu (010K 4) MOKHO MPUHUMATH JTMOO TIO JaHHBIM pUCYHKA 3, MO0 pac-
CUYUTHIBATH 1O (hopMyiam:

- IVTUTEJIbHOCTh TIEpHO/Ia TOJ0rPEBA U3AECIUM, Y:

7, = (ti; — 20)/v; )
- IUTUTEJIbHOCTh U30TEPMUYECKOT0 000TpEBa U3/ACIUH, U:

Tus = Tump — 1,60 7,5 (6)
- JJIUTCIIBHOCTDB Hepnona OCTBIBAHU A I/I3}1€JII/II71 B KaMepe, Y.

7, = 0,661, (7)

rzie V — CKOpOCThb NoIbeMa TeMIlepaTyphl cpelibl B kKamepe, °C/u.
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Pacuer pabGouero pacxosa meMmenTa (670K 5) TakKe BBITIOTHSIETCS B 3aBUCUMO-
CTH OT JUIMTENBHOCTH HU3KOTEMIIEPATYPHOI'O PEXMMA 10 yCIOBHIO: [], = HH-B-thp'b
(Tabnuma 4).

Jlasiee B CBSI3U ¢ M3MEHEHHEM PacXo/ia IIEMEHTa BBIMIOJIHACTCS TepepacyueT co-
cTaBa OCTOHHOW CMECH TIPH YCJIOBHH IMOCTOSTHCTBA IIEMEHTOBOIHOTO OTHOIICHHS U
COXpaHEHHS TPeOyeMOo MapKu CMECH MO yA000yKJIaapIBaeMoCcTH (0JI0K 6).

Ha 3akmtountenbHoM 3Tane (070K 7) pacCUMTHIBACTCS SKOHOMUS TEILJIOBOM
HHEPTUU U IIEMEHTA MPU UCTIOIB30BAHUH HU3KOTeMIlepaTypHoro pexkuma TO.

[Tocne BBIIOIHEHUS BCEX PACUETOB PE3yJIbTaThl IEPEIAIOTCS B 3aBOJICKYIO Jia-
OopaTopuio 1T KOPPEKTHUPOBKH COCTaBOB OeToHa M pexxuMoB TO Ha TexHOIOTHYE-

CKOM KoMmIuIekce (010K 9).

bubianorpaguyeckuii cnucox
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0eToHa, CTPOUTENBHBIX M3ACIUNA U KOHCTPYKIMMA: YueOHuK ams By30B. — M.: ACB,
2004. — 256 c.
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[MTPUJIOXEHHME A
Pacnpenesenue nueMeHTOB 110 3(P(PEKTUBHOCTH NMPONAPUBAHUS

I'pynmna o 3¢- [Ipenen mpoyHOCTH NIPU C:KATUU TTOcie ponapuBanus, MIla
¢dextuBHocty | Twum nemenTa (KFC/CMZ), JUTSL TIEMEHTA MapoK
MpOTaprBaHUs 300 400 500 550-600
1 IT1T bonee 23 bonee 27 bonee 32 bonee 38
(230) (270) (320) (380)
LLITTLT bonee 21 bonee 25 bonee 30 —
(210) (250) (300)
2 T111 O120 1023 | O124 1027|0128 10 32| Ot 33 no 38
(or200 10 | (ot 240 mo | (ot 280 mo | (ot 330 10
230) 270) 320) 380)
LIITTLT Or 181021 [O122 no25|0t126 no 30 —
(ot 180 1o (o1 220 1o | (ot 260 no
210) 250) 300)
3 1] Menee 20 Menee 24 | Menee 28 | Menee 33
(200) (240) (280) (330)
LIITIIY Menee 18 Menee 22 | Menee 26 —
(180) (220) (260)

[Tpumeuanue. i1 NOpTIIaHALUEMEHTA U IAKONOPTIAHALIEMEHTA PEXXUM ITPONIapUBaHUS NIPUHAT
onnHakoBbIM B cootBeTcTBUM ¢ [[OCT 310.4: o6mas npoaomkuTenbHocTh 12—13 4 npu Temmne-

patype 80 °C.

(BomomoTpeOHOCTh Tiecka 7 %)

[MPUJIOXEHME b
3HaveHnusi KO3pPuuneHTa @ AJs NOJABUKHBIX 0€TOHHBIX cMeceH

Pacxon pu B/1]

HeMerTa, 0,3 04 0,5 0,6 0,7 0,8
KI/M
250 - - - 1,26 1,32 1,38
300 a a 1,30 1,36 142 ]
350 ; 1,32 1,38 144 ; ;
400 131 1,40 146 ; ; -
500 144 1,52 1,56 ; ; ;
600 1,52 1,56 - - - -

[Tpumeuanus. 1 [Ipu apyrux L] u B/I] ko3¢ duiiueHT o HaX0AIT UHTEPIIOJIAIINECH.

2 Ecnu BoAONOTPeOHOCTH UCIOJIb3YEMOI0 MEJIKOro necka 6osee 7 %,
ko3 uieHT o ymenbaroT Ha 0,03 Ha Ka) bl IPOLIEHT yBeIuye-
HUS BOJIOMOTPEOHOCTH TMECKa; €CIIM BOAOMOTPEOHOCTh KPYITHOTO TIECKa
menee 7 %, koapdunuent o ypennuusaioT Ha 0,03 Ha KaKIblid TPO-
LIEHT YMEHBIIEHHs BOAOIOTPEOHOCTH MECKa.




