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NPEAUCIIOBUE

MpumeHeHne Kepam3utTobeToHa Ha KapboHaTHOM MecKe B Maccosom UHAYCTpuanb-
HOM J>UNMNLLHOM CTPONTENLETBE, NPW YCAOBWUKY MWCMNONL30BaHUA MECTHbIX 3anonHunTe-
nen, NO3BONAET YAYHLINTD TEXHWKO-3KOHOMUYECKUE noKasarenu.

MakcumanbHbiA yyeT CBOACTB MECTHbIX HOPUCTbIX 3anonHuTenen B coveTaHwuu
C NPUBA3KOW K KOHKPETHOW TexXHONOrMy W3rotoBneHnA Kepam3ntobeToHa v ypOB-
HeM ee MoAroTOBKW ABNAIDTCA UCXOAHBLIMW AaHHBIMU ANA NPOEKTUPOBaHUA 3thdex-
TUBHbLIX TUMOBLIX KOHCTPYKUMA,

YunTeiBaAd peKOMEHAYEMbIM B Cnyvae npuMmeHeHuA nerkux 6eTOHOB B WHAY-
CTPUaNbLHOM CTPOUTENLCTBE NPMHUMN "OT MaTtepuana K KOHCTPYKUMKM 4Yepe3 TexHOo-
AOTVI0 1M 3KOHOMUKY ', 4NA NPoeKTUPOBaHUA KOHCTPYKTUBHbLIX 3neMeHTOoB U3 Kepam-
3MTOBEeTOHa Ha KapBoHaTHOM NecKe LenecoobpasHo KUCNnofb30BaTh KOMMAGKCHLIA noa-
x04. Taxkow noaxon NO3BOMRET y4ecTh YCROSWEe U YPOBEeHb NOATroTOBKN KOHKPETHO-
ro npouvsBoaAcTsa v obecrneunte KOMMIEKC TeXHOROTHUYECKUX WU 3KCNNyaTaunOHHBLIX
TPeOOBaHK, NpPeAbABNABMBIX K KepamM3uToOeTOHY Ha KapOOHaTHOM NecKe U KOH-
CTPYKUMAM Ha eF0 OCHOBE.

Paspabotausl HUANJ3M OUCKU (kaswgupaTui vexH.Hayk A.C.Ctonesunuy, C.B.Ma-
kapos, B.I.Cyxawos, P.JLTumunwwnHa, E.B.JfibiceHko, [.T.Oununosuy, A.WN.Koc-
ok, W.A.Cronesuy, [1.A.CeHkeBuy) un naboparopuein npumeHeHnA nerkux 6eto-
HoB WIHUUI3M »wunuwa (kasaungatel TexH.Hayk H.C.CtpodruH, I1.A.CnuBak).

1. OBILNE NOJTIOXEHUA

1.1. PexomeHpaunn copepat OCHOBHbIE NONOXKEHWUA U METOAUYeCKUue yKa3aHuR
no nNpPoeKTUPOBaHMIoO COCTaBOB U TEeXHONOFUU KOHCTPYKUWOHHOIO Kepam3nTobeTo-
Ha8 Ha KapOOHaTHOM riecke MPpU KacceTHOM MNPOU3IBOACTBE BHYTPEHHUX HECYyLWHUX W
3BYKOM3ONUPYIIOLLUX KPYNHONaHenbHbiX KOHCTPYKUUA (aKycTuuecKr OAHOPOAHBLIX
CTEHOBbLIX MEXKOMHATHbIX N MEXKBa2PTUPHBIX NaHeneih v naHenem MeXxAy3ITancHbIX
nepeKpbITUN) .

1.2. Pexomengaunn pernameHTUpPYIOT NpuMeHeHue usgenuin U3 KepamsutoGe-
TOHa Ha KapBOHATHOM flecKe Knaccos MO NPOYHOCTM Ha ocesoe oxatme B7,5: B10:
B12,5; B15; B20, nnotHocTbio He 6Gonee 1800 xr/m®, yaoBneTsopAlownx Kpure-
puansHOMY TpeBOoBaHUIO HAAEKHOW 3BYKOU3ONAUMWN 1 M3rOTOBNEHHbLIX W3 CMEecen C
3aZlaHHbIMIt TeXHOAOTUYECKNMU CBOMCTBaAMU NPy  COBMOAeHWN YCNOBUA 33KOHOMMNU-
yecKou athheKTUBHOCTU.

1.3. [llapametTpamu, HOPMUPYIOUIMMU 3BYKOU3ONALKI0O aKYCTUYECKW OAHOPOA-
HeiX (CNNOowWHLIX) KOHCTPYKUWMIA 3gaaHuiA n coopyxenwuir (CHull 11-12-77), ~aABnA-
IOTCA W30NAUMA BO3AYLWIHOIrO wWyma IE, AB,n NpuBeieHHOr0 y4apHOro wyma Haza nhe-
pekpsiTem [/ , ab. [lpy opueHTUPOBOUYHEIX pacueTax BefnnuuHy /., aonyckaeTchR oOfi-
peAenATe N0 hopMynam:

/., =23 Ilgm, — 10 npu m_ > 200 Kr/m?, (1)

1= 13/gm_+13 npum_ < 200 kr/m®, (2)

rae ma — JKBUABANEHTHaA NOBEPXHOCTHAaR NAOTHOCTb, Kr/mM?, anA 6eTOHOB Ha Nopuc-
TbIX 3aNONHUTENAX U UeMEeHTHOM BAXKY WEeM, onpepenAemvan no dopmyne



—_ 3
m, = 2,26 m 4/ E_Ip” 10, (3)

rae m = hp — nOBEPXHOCTHAA NAOTHOCTb, Kr/M?: A — ToAWMHA KOHCTPYKTWUBHOC
anemMeHtTa, M: P — NNOTHOCTb GeToHa, Kr/im?: EB — Moayne ynpyroctu 6erona, Mlla,

Benuuuna / 388UCHUT OT KOHCTPYKUUUM NOMa W B HacroAwux PekomeHaaunAx
He YYMTbLIBAETCA,

Takum o006pa3oM, 3BYKOU3ONWPYIOWAaA CrnocobHOCTh CrNOWHBIX KOHCTPYKUWA
B OCHOBHOM 33aBUCWUT OT AcHOPMaTUBHDIX (EB) U NNOTHOCTY P Kepam3uToBeToHa Ha
KapBoHaTHOM neckKe. '

Cornacio CHull [1-12-77° Hopmupyembie BenuuuHbi [g ANA YKa3aHHbIX B
N 1.1 KOHCTPYKTMBHLIX 3NEMEHTOB pPaBHbI: AJIR MEOKKEBAPTUPHLIX CTEHOBbLIX [1aHe-
ne’ N nNaLencii MeXAYITHKHbIX nNepekpuITuit — 50 ab: ANA MeXKOMHATHBLIX CTEHO-
8bix naHenen— 41 ab.

Paccuntannbie no dopmynam (1) n (2) cootsercTsylowmue 3HaYeHUA 3KBW-
BANEGHTHLIX NOBEePXHOCTHLIX NNOTHOCTEW m,, COCTaBnAIoT 400 » 140 Kr/m?2,

1.4. Cipykiypa Kepam3utobetoHa Ha KapBoHaTHOM necke, obGecnevywnbaiowan
3afiaHHble TeXHONOrnvecKue u I3KcnayarayuoHHblie TpeboBaWnnA, MoxeT ObiTb nony-
YeHa NpM yyYeTe CBOWCTB MUCXOAHLIX mMaTepuanos, NPasvunbHOM BbLIOOpe pexxumos 3a-
FrpY>XeHUA N nepemMewrBaHuAn KOMMOHeHTOB, Ha3HavyedMnemM w1 CTPOruM coonwacHuem
METOAOB TPEHCMOPTUPOBKK, YKNAgKy WM yNNOTHEHUA CMECH, yCcTaHoBneHmem pauuno-
HanbHbIX PeXUMOB TBepPAeHMA 3adopmoBaHHbLIX W3ASNWA- Ha-OCHOBE_ UesigHanpasneHx-
HOro CTPYKTYpoo6pa3zoBaHnA 6eToHa,

1.5. U3pgenuAa u3 KepamManToOeToHa Ha KapOOHATHOM recke cneayeTr M3rotasnu-
BaTb, cornacHo TpeboBaHuAmMm cooteetcrayowux CHullos Ha xene3o6eTOHHbLIE n3-
AeNniA, B COOTBETCTBUM € TpeboBaHMAMU AEUCTBYIOWNUX WHCTPYKUMA U HOPM, 8 Tak-
e € yueToM HacToRwux PekomMmeHaaumia,

1.6. WNarovosneHune uspennih n3 KOHCTPYKWWOHHOIO KepamauTobeToHa Ha Kap-
6O0HaTHOM necke AOCMKHO MNPOBOAUTHCA MO YTBEpPXAeHHbIM B YCTAaHOBNEHHOM NOPAA-
Ké TexXHONOruyecKMM KapTaMm, COCTaBneHHbiM MPUMEHUTENbHO K YCNOBUAM KOHKpeT-
HOT'O NPOU3BOACTEBA U CbIPbA,

1.7. 1o NPoYHOCTY, MEeCTKOCTU » TPeUNHOCTONKOCTN M3ABNMA N3 KOHCTPYKWUMOH-
HOro KepamauntobeToHa Ha KapBoHaTHOM MecKe AOMKHLI YAOBRETBOPATbL Tpebosa-
Huam CHuRl 2.,03.01—84 "“"beTtoHHbIe ¥ Xene306eToHHbLIe KOHCTPYKUUU' ¢ yyeTOM Ha-
cToAWNX PeKomMeH Jauni,

1.8. BHewHnidn BUA N KavecTBO OTAENKW NOBEPXHOCTeA u3aenuih AOMMXKHLI OTBe-
4aTh TPeboBaHUAM COOTBETCTBYHOWUX CTEHAAPTOB.

1.9. lNpy usrotosneHnn, TPaHCNOPTAPOBKE M MOHTAXE U3ACAUA KB3 KOHCTPYK-
UMoHHOro KepamautoberoHa Ha KapGOHaTHOM necKe cneayet cobniogate npaswuna
TeXHUKn 6e30NacHOCTV B CTPONTENLCTBE, @ TaKXKe NPOTUBONOXKapPHbIe NpaBuna.



2. KOMIMNEKCHLIA NOAXO0A K NPOEKTUPOBAHUIO
KOHCTPYKUWAOHHOIO KEPAM3UTOBETOHA HA KAPBOHATHOM NECKE

2.1. OpHospeMeHHbIR y4eT TeXHOMNOMMUSCKUX W IKCNAYaTaunoHHbIX TpebosaHWK
K KOHCTPYKUWMOHHOMY Kepam3uTOoOeTOMY Ha KapOoHaTHOM necke npeanonaraeT Komn-
MEeKCHBLIN NOAXOA K NPOSKTUPOBaHKUIO COCTAaBOB, KOTOPbLIA NO3BONAET obecneynTsb HOP-
MaTUBHbIN YpOBEeHb IJIKCNNYATaUNOHHbLIX NapamMeTpoB WU3Jenni B 33aAaHHLIX YCNOBURX
NPOM3BOACTEa NPWU MUHKMaNbHbIX 3aTpatax TPYAOBbIX ¥ MaTepuanbHbIX pecypcoB.

2.2. KomnnekcHbi?® noaxoa OCHOBaH Ha LWNMPOKOM UCMONL3IOBAHM MaATEeMBTUKO-
CTaTUCTUYECKUX METOAOB, B 4aCTHOCTYU MaTeMaTudecKon Teopuu akcnepumedTa (MTI),
M NO3BONAET KOHTPONUWPOBaTL TOYHOCTbL U HAAEKHOCTb MOMNYYEHHbLIX NAapPaMeTpos u
XapaKTePUCTUK Ha BeeX I3Tanax fpoeKTUpoBaHWA KOHCTPYKUMOHHOro Kepam3autobe-
TOM8 H8 KapBoHaTHOM necke.

2.3. B KauecTBe TeXHONOru4YeCcKuUxX TpebOBaHUN NpU NPOSKTUPOBaHWUU KOHCTPYK-
UWMOHHOFO KepaM3nToOeToHa Ha KapbBOHETHOM necke pPeKOMeHAYeTCA Ha3HavaTb WU
YUNTLIBaTh:

Tpebyemyw yaoboyknaabiBaeMoCTbh, KOTOpPaA ANA YyCROBUA KacceTHOro npous-
BOACTBA ONpeAenfAeTCA WCX0AHOW noaBukHocTbio cvecw OK (ocagka KoHyca, cwm);

cnocof Npon3BoAaCcTBa;

TeXHONOrMYeCKYI0 OCHacTKy Ha KOHKpeTHOM AelcTBylowem npovasoactse, KO-
TOpanR pernameHTUpyeT TOAUMHY /# KOHCTPYKTUBHOTO 3NeMeHTa;

KO3dhuuueHT Bapmauun cpeaHen NPOYHOCTY CVH

2.4. B KavectBe OCHOBHLIX 3IKCNNYaTAUMOHHBLIX TPebOBaHUM K KOHCTPYKUWOH-
HOMY Kepam3autobeToHy Ha KapDOHaTHOM necke ANA BHYTPEHHUX Hecyuwnx U 3ByKO-
M3ONUPYIOWUX KpynHonaHenbHbIX KOHCTPYKUWAWA cneayeT HasHauaTh:

HOPpMaTuBHbIA YypOBeHbL #30MAUMKY BO34YWHONo WyMa, KOTOpeIY obecrnevyusBaet-
CA BenuYMHON AUHAMUYECKON XapaKTepUCTUKU EB/p W TONWMWHOR KOHCTPYKTUBHO-
ro anemexTta h;

Knacc Kepam3uTo0eToHa No NPOYHOCTH Ha OCEBOE CXKaTHe;

NNOTHOCTL W fehopMaTUBHOCTb Kepam3nTobeToHa.

2.5. B KkauectBe AONOAHUTENBHOFD A3KCNAYATaUWOHHOIO TPebOBaHWA peKomMeH-
AYeTCA NPUHUMaTL CPOK Havana 3KCcnayaTauuy KOHCTPYKTUBHbIX 3NMEMEHTOB t, YYET
KOTOPOIro Ha craguy NPoeKTUpoOBaHWA COCTABOB NO3BOARET NOnyvaTk GETOHLI, rapaH-
TUPYIOUIMEe HOPMaATUBHBIA YpPOBEeHb OCHOBHLIX 3KCNNY3aTauMOHHBLIX TpeboBaHull K Ha-
qyany 3aKcnayataunu 3nemeHTa. Bo3amMOXHOCTE Takoro nogxosa csAzaHa C¢ ocoBeHHOC-
TAMM U3MEHEHMA BO BpeMeHM NPOYHOCTHLIX U AedOopMaTUBHLIX CBOWCTB NpPUMEHA-
eMOro Kepam3ntTobeToHa U MOXKET ObiTb JONONHUTENBHLIM UCTOMHUKOM 3KOHOMMUU
MaTepvanbHbiX pPecypcos.

2.6. B KauectBe obwero TpebOBaHUA K KOHCTPYKUWOHHOMY KepamM3nToBeTOMY
Ha KapbaHaTHOM neckKe cneayeT NPUHUMATL Tpe6oBaHUe 3IKOHOMUYHOCTHU.

2.7. OcHoBHble TeopeTUYECKUE MNPEANOCLINKY ANA ONTUMU3auuKM Kepam3utobe-
TOHa Ha KapGOHaTHOM MecKe MO AuHaMuvecKoW xapakTtepuctuke E /o  (C orpaHuue-
HMeM MO CTOMMOCTW) NPUHATBI B OCHOBHOM Mo ‘PekomeHgauvMAM no npoektTuposa-
HUIO COCTEZBOB W TeXHONOrM NPOM3BOACTBE KOHCTPYKTMBHOFO nNerkoro 6eroHa AannA
HEeCYLLUMX KOHCTPYKUWM KpynHonaHenbHbiX 3gaaHui” (M., UHUWIMN wunuwa, 1982)
M MOFYT BbiTb chopmMynMpoBaHsLl cneayiwum 06pa3om.



Bce cBoicTBa KepamM3nToOeTOHa Ha KapOOHaTHOM necke, Kak KOHrnomepartHo-
ra CTROUTENLHOrO Martepuana, 3aBMCAT OT ero CTPYKTYPbi, paccMaTpuBaeMOin BO B3au-
MOCBR3U Cliefy loWwmnX OCHOBHbIX (haKTOPOB:

arperaTHoi CTPYKTYPbl, 3aBACAWLEN OT cBOWCTB Y YNOPRAOYEHHOCTM pacrnonoxe-
HUA NOPUCTOro 3anofHUTENA B MaKPOCTPYKTYpe 68TOHA;

KOHUEGHTPaun® BAXXYLWIEro, 3aBuUCAWMEA OT CBOWMCTB LWeMEeHTa W avcnepcHoi Yac-
TV KPYNHOIrO U MernKoro 3anonHuTenen;

pacxoaa BOAbLI, 3aBUCAWIEro B NMepBYI0 OuepeAb OT 33AaHHbIX TEOXHONOTUMECKUX
XapaKTepucTuK cMecu.

CyuwiecTBeHHOE BfIUAHUE Ha CTPYKTYypooOBpasoBaHue Kepam3utToBeToHa Ha Kap-
OOHaTHOM TrecKe OKa3biBalwT Cnocodbbl U pexum U3roToBneHWA U YNNOTHeHUA CcMe-
cu npu dopmMupoBaHUY, @ TaKe PeXUM TBepaeHMA 3a(hOopPMOBAHHBLIX KOHCTPYKTUB-
HbIX 31IeEMEHTOB.

2.8. ApreratHan CTPYKTYpa KOHCTPYKUWOHHOIO Kepam3uTofBetoHa Ha KapBo-
HaTHOM necKe ONPeAeNAETCA NPeAenbHON KPYNHOCTLIO 3anontntenn D, 3epHOBLIM
COCTaBOM M 3HAYEeHWEM arperaTHo-cTPYKTypHoro daxktopa r = . M/ (M+K) .

2.9. Konuentpaunn srxywero {(uemeHTa) onpeaenfeTcR ero aKTUBHOCTHIO, BO-
AOMOTPEOHOCTBIO cMecHn ¥ TpebyeMOn NPOYHOCTLID KepaM3MTOOETOHA, a TakKKe yuac-
THUeM AUCTIEPCHOW YacTy KPYNHOTO Y MenNKoro 3anonuutencsit B HOBCO6pa30sanHuAX
BRKYLuero.

2.10. BozonotpebHocte GeTOHHON CMecun 3aBucuT OT BOAONOTPEGHOCTW 3anon-
HUTesNMen, uemMeHTa n OT Tpebyemoi yaoBoyKriaabiBaemMocCcTu,

ONA KacceTHOW TeXHONOrUY (OPMOBEHMA KOHCTPYKTUBHBLIX 3INemMeHToB yaobo-
YKMaasiBaeMocTs onpegenneTcA noasBuxHocTeio cvecn OK = 6...19 cm. WUcnonbso-
BAHUE BbLICOKOMNOABMKHLIX N nNuThiX cmeceir (OK = 12 em) npu obecneveHun ux oa-

HOPOAHOCT W HEepaccnanBaeMoOCTV ONPeAenAeTCA 0COOeHHOCTAMK Kepam3nuToBeTo-
Ha Ha KapOoHaTHOM necKe.

3. TPEBOBAHUA K KOHCTPYKUWUOHHOMY
KEPAM3UTOBETOHY HA KAPBOHATHOM NECKE

3.1. KoHCTpyKuMOHHbIA Kepam3auToBeToH HAa Kap6GoHaTHOM MecKe BO BHYTPEH-
HAX HeCYWMX N 3BYKOU3DNUPYIOWNX KOHCTPYKUUAX MO CBOUM OCHOBMbIM (BONCT-

BamM AoMXeH yaoBNETBOPATL TPeGoBaHWAM MPOEKTa COOTBETCTBYIOWUX TeXHUHECKUX
YCNOBUI, a TaKXe HacTOAWWX PekoMaHaauvii,

3.2. OcHoBHbLIM TpebGoBaHMEeM K KOHCTPYKUMOHHOMY Kepam3uTobeToHy Ha Kap-
GOHAaTHOM MNecKe AMAR HeCyluX U 3BYKOW3IONUPYIOWNX MaHeNbHbIX KOHCTPYKUWA AB-
NAETCA 3HayeHWe ANHAMUYECKOW XapaKTepUCTUKMK EB/p, obecneunBalOL\eiA HOpPMaTWB-

Hbid YPOBEHb 3BYKOM3ONAUNMU KOHCTPYKTUBHBLIX 3NEMEHTO8 MNPY 3ajaHHOM KRacce
0eTOHa 1 HaWMeHbLUEH CTOMMOCT KOHCTPYKLUWA.

(pumepHaA 3aBUCUMOCTL TOMWKWHBI /A 8KYCTUYeCKW OAHOPOAHLIX KPYNHOMaHenwe
HbLIX N3AENUA M3 KOHCTPYKHUOHHOFO KepamanTobetora Ha KapboHaTHOM mnecKe OoT Aau-
HAMUYECKON  XapaKTepucTuiu EB/P. obecneunBaowan HOPMATUBHLIA YPOBEHb IB
50 ab, npuBeaexa B Tabn. 1.



Tadbnvua 1
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Knace | Eg - 1072, MNa | o, kr/m® Eglo Tonun+a nape-
beToHa nnA, cwm

B7,5 10...1% 1300...1350 76,9...81,5 20,2...19,6

B10 10,5...12 1300...1450 80,8...82,8 19,7...19,4
B125 11,5..12,5 1350...1450 85,2...86,2 19,2...19

B15 12...13,5 1400...1550 85,7...87,9 19,1...18,8
B20 13...14,5 1500...1600 86,7...90,6 19...18,5

3.3. B KayectBe KpPYMHOrQo MNOPUCTOro 3anOnHUTENA NPpuHUMAaoT Kepam3uToBbIRA
rpaBni, a MeNKOro — KapboHaTHbIA NecoK.

HacbinHaA NNOTHOCTL KepamM3anTOBOro rpasunA,

ke/m® L. ot e e e e e e e 400, 500, 600

MapKa NapTNaHOAUEMEHTA . . . « v« « v o 2 ¢ o o o o & 300, 400, 500

NNOTHOCTL CYXOro KepamanutToteToHa p,

o L. S 1300 — 1800

Knacc 62ToH2 Mo NPOYHOCTY H3 OCeBOe

CHATHE . « v v ¢ v o o v t 2 st ha e e e 7,5: 10: 12,5:
15: 20

NpepensHan KPYyNHOCTb 3aNONHNTENA, MM . . . . . . 10, 20

ArperatHO-CTPYKTYpPHbIA dakTopr = M/{M +K) .0 30,6

MOABUMKHOCTBCMECH, CM . . 4 v « + = o = ¢ « « o » » o 6 - 19

3.4. C'rpyKTvpa KOHCTPYKUUOHHOIr0O KepamanutoberoHa ponxHa ObITh OAHOPOA-
Hoh u nnotHo (cnuTHoONW) ¢ oBvemom nycToT He Gonee 6%.

Haubonewan Benuyuna £ /p obecneyusaetTcA nNpaswuiibHbiM BbIGOPOM 3HAYEHWA
arperaTHO-CTPYKTYpPHOTO cleTopa r = M/(M + K) : yuem npouHee » aewesBne nopuc-
TbIA 3aNONHUTESNb, TEM MEHbLIE 3HAYeHWEe I' MOMHO AONYCTUTD.

3.5. MnoTHOCTS KOHCTPYKUMOHHOINQ Kepam3uTobeTOHa Ha KapOoOHaTHOM fecKe
B BbICYWEHHOM A0 MOCTOAHHOW MAacChi COCTORHUM He AOMKHA Donee uem Ha 5% npe-
BbIWIATL NPOEKTHOE 3HaverHKe, yKasaHHoe B pabouux yepterax.

3.6. Knacc 6eToHa nNO NPOYHOCTN Ha OCEBOE CWaTHE ACMKEH COOTBETCTBOBAaTH
YKasaHHOMY B pabounx yeptexax.

3.7. KoatbhdbuuveHt Bapuaunm nNpu OueHKEe NPOMHOCTA KOHCTPYKUWOHHOFrD Ke-
pamauTgbeToHa Ha ocesoe cxatme Cy g He paonxxed npessiwate 0,135, a npn oueHkKe
nAaoTHoCTn Cy/, A0MmxeH GuiTh He Gonee

3.8. OTnycKH2ZA RNPOYHOCTL Kouc'rpyl-cuuuunoro KepamanTobeToHa B U3QSNUAX
YCTAHABNXBAGTCA MO COrNAcoBaHWI0 € MAPeANPUATHEeM-N3roToBuTenem, noTpedutenem
W NMPOBKTHOK opraHnzanuen B CoOTBETCTBMU ¢ gencTeywowmmmn F'OCTamu, ¢ yuetrom
CPOKa Hauyana aKkcnnyaTaunm uagenmnin {cm. n.2.5).

3.9. Macca usgenuii npn otnycKe noTpebutentd He A0MKHA npeBLIWaTL Gonee
yem Ha 7% npoeKTHY, KOTOpaA yKa3aka B pabounx yepraexax,

4. TPEBOBAHUAR K UCXOAHLIM MATEPUATIAM
N KEPAMUTOBETOHHDBIM CMECAM

4.1. AnA v3rotoBneHnA KOHCTPYKTUBHLIX 3NeMeHTOB8 N3 KepamantoGeToHa Ha
KapboOHaTHOM TMEecKe PeKoOMEeHAYETCA WCNONL30BaTh MECTHbIe NOPUCTble 3aNonHUTe-
N — KepamMm3auToBbIA rpaBnii U KapOoHaTHLIA NEcoK, OTBevalouve TpeboeraHUAM Aaeii-
CTBYIOWNUX HOPMATUBHbBIX AOKYMEHTOB.



4.2. Kepam3uToBbld rpaBvil AOMKEH oOTBe4YaTh Tpebowanunam [OCT 975983,

MpoyHocTb Npy caasnueaHum B umnuuape, MMa . .. 1,8 — 4.5
Hacbinkas nnoTHoOCTL, KF/M® . . . . . . ... .....350 —600
Koz burueHt KOHCTPYKTUBHOIO Kavwectea . . . . .0,05 — 0,07

MocraBky KepamM3uTOBOro rpaBuA cneayet nNPou3BOAWMTbL HA OCHOBaHWU TeXHW-
YeCKUX YCNOBWIA N crneunduKaunin K [Orosopy Mexay nocCTaBLuKoOm Y noTpe-
outenem.

4.3. Kepam3nuToBblii FPaBuid A0MKHLI NOCTaBNATL YNCTO PAacCOPTUPOBaHHLIM, Pas-
aeneHo no ppakumAM 5 — 10 n 10 — 20 mm 1 ogHOPOAHBLIM MO HACLINKOW NAIOTHOCTU
1 npovHocTi. NMpumedenne rpasni ppaxkunn 20—40 He pexomeHAyeTCH,.

3acopeHHOCTh (Ipakuuii Kepamauta 3epHamMmu BOonblLed KPYNHOCTH He AO0SXKHa
npeBbittate 5% nNo HackiNHOMY 06BEMY.

4.4, lNpesbiweHe HacLINHOKW MNAOTHOCTU Kepam3uTOoOBOrO TPaBuMA MO CPaBHEHWUIO
¢ 6paKkoBOYHBIM MAKCMMYMOM HW B OAHOW MapTuM He gonyckKaetcA. BennuwHa 6pako-
BOYHOTO MaKCMMyMa yCTaHaBNUBAaETCA TEXHUHECKWUMM YCNOBUAMW Ha NOCTaBKY npea-
NMPUATUARID —U3FOTOBUTENIIO KEpamM3nuTa,

KoadhdurnumeHT Bapuauntt HacbiMHON NNOTHOCTU ANA KaX[ON NapTuy “U HECKOSb-
KUX CKNagupyeMbiX BMeCTe napTuin gonxeH 6bite He 6onee 0,05,

PaK THYECKaA HACcbINHAA NNOTHOCTL ACMKHA YAOBJIETBOPATL YCNOBWIO

PhakT S PTY + 25,

rge pCbl{Tl PTYy — HaCbinHbie NNOTHOCTN CbaKTH'-leCKEFI M MO TexXHUYeCKUM YCNnoBUAM,;
sﬂ — CpedHEKBaAPATNYECKOe OTKNOHeHMEe NAOTHOCTW OT cpeaHero 3HavYeH A,

4.5. CHnmxeHue nNPOUYHOCTY Kepam3uTa, OnNpeaAenAeMOo¥ CAaBnuBaHuemM B8 UWIUH-
Ape, nMpoTua OpPaKoBOYHOIrO MUHMMYMa HE AOTYCKAETCA HM B OAHOW NapTun,

KoadhduuneHt Bapuaunn npoyvHOCTU JNA KaX<aon naptTiu uUnm HeCcKonbKUX CKNa-
AVpyeMbix BMecTe NapTuin aomueH 6uiThb He 6onee 0,15.

DakTnyecKan NPOYHOCTb KEPaM3NUTa A0INKHA YAOBNETBOPATL YCNOBMXIO

Rpaxt = ATy — 1,7,
rae Rgaxt, ATy — NpouHocTu (hakTuyeckam U NO TEXHWUECKUM YCROBUAM; SR —
CPeAHEKBAAPaTYECKOE OTKNOHEHNE NPOYHOCTY OT CPeaAHaro 3HaveHun,.

4.6. B KauecTBeé MeNKOro 3anonHuTenA ANA NPUroTOBMAGHWA KOHCTPYKWWOHHO-
ro KepamaurtoGetToHa Ha KapBoHaTHOM necKe MPUMEeHREeTCA KapOOHaTHbLIN necokK ua
W3BECTHAKOB-PAKYLLHEYHUKOB, NONYYSHHbIA nyTem OTceBa wnu aApobneHuA u pacce-
Ba OTX0A0B KaMHENUNeHNA N KYCKOB W3BeCTHAKA-PaKyLWeYHUKa,

4.7. NMpurogHocTs M3BecTHAKa-PaKyLwevyHUuKa ANA NonyvyeHuAa necka onpegenn-
eTCA MPOYHOCTLIO NEecKa, MONYUYEHHOro nyTemM ApobneHWA WCXOAHON NOPOoAbl MNu OT-
CeAHHOIo U3 0TXogoB 6e3 apobnennn,

Metoauka onpeaeneHUWA NPoOYHOCTN KapboHaTHOro necka npuseseHa B ''Pexko-
MEHAAUWAX MO NPOWU3BOACTBY W NPUMEHEHWID KepamM3nTobeToOHa Ha WM3BECTHAKOBOM
NecKe ANA KOHCTPYKTUBHbLIX 3NeMeHTOB xwuneix aomos’’, HUN3M oNCcK (M., Ctpoin-
napgat, 1986).

KapboraTtHbin necok npo4HOCTbO HMKe 1 Mlla npumeHATe He pekoMeHayeTcHA.

4.8. 3epHOBOK COCTaB recka Noche OTceBa 3epeH KpyndHee 5 MM AOMKEH COOT-
BETCTBOBaTh Cneayiowinm TpebosaHuAMm,

Paszmepsl OTBEPCTUN KOHT- Mpowno ye-
PONbLHBLIX CUT, MM. . , ., .. . .20 1,25 0,63 0,315 0,14 pe3 cuto 0,14



(loNHLIN OCTATOK HA KOHT-
PONLHBLIX cuTax, % (no mac-
o:-} 1 . . .0—-3b 1555 3b-75 55-90 7090 30-10

AnA nonyyeHuAa cmecen NOABUMIKHOCTLID CBbille 6 cM pexomeHayeTCA Mpume-
HATHL NecCKu ¢ moaynem Kpynuoctu 1,8—2,5. Cogepxanve B necke 3gpeH KPyNHOCTLIO
6—10 mm He gorxHO npessbiwaTe 10% no macce,

4.9. CopepaHve B nNecke OTAENLHO FNUHUCTBIX 4aCTUL, AONYCKAeTCA Me G6o-
nee 19%.

4.10. Npu o6paboTe pacTBOPOM eaKOro HaTpuA (xanopwmerTpuyeckana npofia
H8 OpraHuvyecKue NpuMecy) He AOIHKEH NPUASBATL PacTBOPY OKPacKy TemHee use-
Ta 3TaNoHa,

4.11. Coaepxaune B nNecke BOAOPACTBOPYMbBIX CEPHUCTBIX Ui CEPHOKUCAbIX cOe-
AVMHEHUW B nepecyere Ha SO ponyckaeTcha He 6onee 1% no macce.

4,12. B KauyectBe BAXYLUEro peKoMeHAyeTCA NpYMeHATb NOPTNAHAUEMEHT ¥ WNa-
KonopTnaHauemMeHT Mmapoxk M300.. .M500, oTeeHaowmin TpeGosanunam MOCT 10178—85.

4.13. [Ona pocTKeHuA Tpebyemon MOABMIIHOCTA Kepam3nTobeToHHON CcmecH
DEKOMEHAYEeTCA MCNOMb3OBaTh naacTuhuuvpyowme aobasku CAB v cynepnnactu-
tbnicaTopbl Tuna C-3.

4.14. Ycnosua u nopaaok npuMedHeduAa aAo6aBoOK A0MKHblI ycTaHaBNWBaTbCA na-
SopaTopuei W yTBepMAaTLCR TexHuueckum pykosoacTsom. [flobaBKu MpuMeHAIOTCA
B Buae pabounx pacTBOPOB, 3arpy)XaembiX HerNocpeAcTBEeHHO B cmecuTenb 6eToHa,
a8 He B BOAY 3aTBOpPEHUA,

4.15. Boga anAa npyuroToBAeHWA KepamMsnTobetoHa AoMiHaE COOTBeTCTBOo8aTh Tpe-
Gosannam FTOCT 2373279,

4.16. Bece martepuansi, MCnons3yemsle Kak KOMNOHEHTh! DeToHa, a TaKe apma-
TYypa, 3aKnaaHbie AeTann, matepuanbl ANA CMaskKu GOPM, OTAENOYHbIE maTepuansl,
AOMKHLI COOTBRTCTBOBATH Tpebopanuam npoekTta, FOCTa, TY u cuctemaTuyecky KOHT-
pPONMUPOBAaTLCA B 3aBOACKOU nabopaTopun,

5. IPOEKTUPOBAHUE U NOABOP
COCTABOB KOHCTPYKLMNOHHOTIOQ
KEPAM3UTOBETOHA HA KAPEBOHATHOM MECKE

5.1. Moabop cocTaBa KOHCTPYKUMOHHOIO KepamautoGeToHa Ha KapBoHaTHOM
necke AomMKeH obecneunTh nonayYeHne wkepaminTobeToHa, YAOBRETBOPRIOUIEINO KOMM-
IEKCY  TeXHONOMMYecKUWX WU IKCNAyaTaunuoHHbIX TpeboBaHWi, VYKa3aWHbiIX B
n.n 2.3-—-2.6.

5.2. lpyn npoekTUpOoBaHLN COCTAaBOB KepamantodeToHa ANA ycnosui KacceTHo-
o NPON3BOACTBa ACJIIKHLI BbITh 3aaaHbl;

a) hakTUueckme xapaKTepUCTUKKN UCXOAHDBIX MaTEpPHUanos’

6) TeXHOMOruueCKue NoKasaTenu:

MCXOAHER NOABUNKHOCTD CMECH:

CBA3aHHaA C CYU\eCTBYIOWEA TexXHONOrMvyeckoil OCHaCcTKOW 3afaHHaA TOMLWWHA
h KOHCTPYKTWBHOFO 3nemeHTa (Ha CTaamm AeCTBYWOWEro A0MOCTPOUTENLHONO NpPo-
W3BOACTBA) v MWHMManNbHOE  3HaAYeHNE  AWHAMWMYECKOW  XapaKTepucTuKHn
(EB/pcvx)m'" {Ma cTagun oprauuszauum AOMOCTPOUTENLHOTO MPOU3BOACTBA), obec-
neYnBalUIne HOPMaTUBHDLIA YPOBEHD 3BYKOW30NALKK:



thak Tuyeckuih Ko3appuuveHT Bapuaunm cpeaHein nNPOMHOCTU Kepam3nToBeToHa
Cyp anA KOHKPeTHbIX ycnoBuiA npounssoactea. Ha cTaavwy opraHmsaumnm AOMOCTPOU-
TeNLHOTO NPOWU3BOACTEE NPUHUMERTCA HOPMATUBHOE 3HaueHUEe Ko3dmdhuuyueHTa Bapwua-
uwn Cyp = 0,135;

B) 3KCNNyaTaunoHHbIE NOKa3laTenu:

NPOEKTHbLIA Knacc BETOHa NO NPOYHOCTU Ha oceBoe CxaTne B

Ha3HaYeHWE KOHCTPYKTUBHOIO 3NeMeHTa !

BO3pacT 06eToHa U K Havany 3KCrnyatauvMm W3aroTOBMIEHHOro M3 Hero KOHCTPYK-
TUBHOTO INESMEHTA.

B.3. NMNoa6op cocTaBOB KOHCTPYKUMOHHOrO KepamautoGeToHa Ha KapboHaTHOM
rnecKe MNPoU3BOANTCA B naGopaTopum Ha maTepuanax, KOTopbie 6yayT MCNONb30BaHLI
npyY M3roToBneHNn KepamanTobeToHa N KOHCTPYKTUBHLIX 3MEeMEeHTOB U3 Hero B KOH-
KPeTHbIX NPOU3BOACTBEHHbIX YCNOBUAX.

5.4. MNpoekTuposaHne cOCTaBa KOHCTPYKUWOHHOrO KepamautTobeToda Ha Kap-
OOHATHOM MNecKe BKAYaeT cneaylouine ocHoBHbIe 3Tanbl:

a) npeaBapuTensbHan OWeHKa NPUroAHOCTN WMEIOWNXCA KUCXOAHbIX MATEPUanosB;

6) pacveT W Ha3HaUeHWe UCXOAHOTO COCTaBa®

B) npoeeaenve ONbITHbIX 3aMECOB M WU3roTOBNEHWE KOHTPONbHLIX 0OpPa3uoB Ha
Gaze uUCXOQHOro CcocTaBa, O06paboTKa pPe3ynLTatoB WCNbLITAHUA KOHTPONBHbIX
obpa3yos:

r) HasHaueHve pacyeTHOro cocTasa:

A) npomseAeHWe ONbITHLIX 3aMeCOB W WU3rOTOBAEGHWE KOHTPONbHLIX 06paslos Ha
Gaze pacueTHOro cocTaBa; onpeaerenne CcTaTUCTUMECKWUX XapakTepUCTUK W3IMeHYU-
BOCTM OCHOBHbLIX 3KCNAYAaTauWOHHbIX MAPaMETPOB MO pPe3yrbTaTaM WUCNLITAHWA KOHT-
ponbHbLIX 00pa3uoeB:

e) Hasnavenue pabouero cocrasa,
5.5. MNpu noaGope HeKOTOPOro 384aHHOrNO AMANA30HA COCTABOB KOHCTPYKUUOHHO-

ro KepamantoOeToHa Ha kap6oHaTHOM necke (n. 5.4, B-a) uenecoobpasHO UCNONbL3O-
BaTb METOAWKY [MNaHMPOBAHHOIO 3IKCNEepUMEHTA, OCHOBaHHYIO HA MaTeMAaTWYeCKOMN
Teopun akcnepumenta (MTI).

65.6. pensaputenbHyio OuesHKY NPUIOAHOCTM WMEBIDIUUXCA KCXOAHBLIX MaTepua-
n0oB ANR NPUroToBREHMA KepaM3uToDeTOHa cheayeT NPOBOANTL cOrnacHo N.7 HacToRA-
wux Pexomengaumin nnu no nNacnoptam NOCTABOK, B KOTOPbLIX AOCMKHL) BbITb yKasa-
Hbl HEODXOgUMbIE XapaKTepUuCTUKKN 3TNX MaTtepnanos.

6.7. Cocraebl Kepam3nTobeTOHa NOABUPADT Ha CyXuX 3arNONMHWUTENAX, BNA)XHOCTb
3anoNHUTenen y4YuTelBaeTCA Npy Ha3HauveHuw paboynx COCTaBOB.

5.8. Mpu npoekTUpoOBaHUM COCTABOB KOHCTPYKLUWOHHOFO KepamawntobeToHa Ha
KapBoHaTHOM Mecke ANA W3roTOBNEHUA KOHCTPYKTUBHBLIX 3NEMEHTOB N0 KacceTHOW
TeXHONOTrUU peKoMeHAYeTCA ucnons3obBate noasuwxHble (OK-6 — 8 cm), ssicokonoa-
BuxcHbie (OK=10— 14 cm) n nuthie (OK=16— 19 cvm) cwvecu.

5.9. [nA nonyueHwnA ykasaHHbIX B N, 5.8 cmecel 06A33TeNnbHO fipuMeHeHue Xu-
Muveckmx aobasok Tvna CAB ©n C-3, npucyTtcTBue KOTOPbLIX NO3BOAAET OTOABUIaTh
rpaHuuy BOAOOTAeNeHUA cmeceid n 0becnewnBaeT mx OJHOPOZ/HOCTL WU Hepacchnavsae-
MOCTb MpuU 3HaYUTeNbHBLIX pacxogax Boabi. PekomeHayemMble AO3MPOBKKM J06GaBOK
(0,2 — 0,5) % OT maccot uemMeHTa 3aBUCAT OT TPeByeMOon ROABUIKHOCTU CMECU ¥ [OSIK-
Hbl Ha3Ha4aTbCA B COOTBETCTBUM C TpebosanuAmu ''PykoBOAcTBA NO NPUMEHEHWIO
xumnveckux apobasox B 6eroHe’ (M., Ctpoiimapar, 1981) u gelicTBYHLWUX UHCTPYK-
WA 1 PEKKOMEH BaLNA.
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5.10. 3HauyeHne arperatHO-CTPYKTYPHOTO aKTopa r 3asucuT 8 Mepsyio Ovepeab
oT koadduumeHTa KOHCTPYKTUBHOro kavectsa (KKK) kepamawutoBoro rpasus —
OTHOLIEHUA ero NPOYHOCTU B UWUNMHAPE K HacbIiNHOW nNnoTHocTu Ay, /pygc. C yeenn-
yeHuem KKK cnuTHYIO CTRYKTYRPY U Tpebyemyid NPOYHOCTb KepamM3utobeToHa MOX-
HO ofecneyntTb NPU MeHbLEeM coaep)xaHun pacTpOBOW COCTasnAowWwen, 7.e. Npy MeHb-
wewm 3Havedum r = M/ (M + K}.

Kpome TOro, cyLuiecTBeHHOE BRUAHME HE F OKAa3bIBAWT npefenbHan KPYNHOCTDb
Kepam3uTosoro rpasuA D n pasmep Gpakumn NpumMeHAeMOro Menikoro 3sanonHure-
nA — KapOboHaTHOro NecKa.

B Tabn. 2 npuBeaeHb! OPMEHTUPOBOYHLIE 3HAMEHUA arperaTHO-CTPYKTYpPHOIro daxk-
Topa r = M/{M + K} B 3aBucumoct™ ot KoadduumeHTa KOHCTPYKTUBHOIO KavyecT-
B8 KepamauToBOre rpaBuA ANA npeaenshoi kpynHoctn D= 10 mm n D = 20 mm npu
UcnNoNbL30BaHNKM KapboHaTHOTO Necka € pazmepom bpakuuii 40 5 MM,

Tabnuwuya 2

L, o . . " ¥ ¥ - I " ] A, el S—— il S P e S el S, sl S sl . SE— L L8 " i

M/M + K) nQ_D MM

KKK -——”_——:]:—' ST

0,03 0,64 0,41
0,04 0,69 0,35
0,05 0,55 0,31
0,06 0,52 0,27
0,07 0,48 0,23

ANA KOHCTPYKUUOHHOrNro KepamsuTobeToHa Ha KapboOHaTHOM rMeckKe 3HaveHue
r peKOMEHAYEeTCR NpuHyMath B gnanasore 0,2 <r <0,6.

5.11. PacueT u dWasHaveHue MCXOAHOrO COCTaBa KOHCTPYKUWMOHHOMO KepamM3uTo-
OeTOHa Ha KapboHaTHOM necKe peKOMEHAYETCA NPOoBOAUTL NO NpeaABapuTenbHO ycTa-
HOBAEHHOMY HauansHOMY YPOBHIO NPO4HOCTY A Hau.

5.12. HavanbHeiih ypOBeHb NPOYHOCTKU YCTEHABNWBAKT CNEAYOIWUM 0OpPa3IoOM:

no 3aganHOMY Knaccy BeroHa NO NpPOvYHOCTWM Ha ocesoe cxatue B ¢ yuetom thak-
TUMECKOTO KO3thdnuneHTa Bapuaunu cpeaHeid npouHocTy Cy R BbIMUCNAKT Tpebye-
MYIO0 CPeaAHini KYBUKOBYIO NPOYHOCTL

R (28) = B/(1— 1,64CyR): (4)

Mo 3HaveHuio TpedbyemMon cpeaHe KYOUKOBOW MPOYHOCTM € Yy4eTOM CpOKa Ha-
vyana IKCnnyatayny KOHCTPYKUMU ¢ B 3aBUCUMOCTU OT 3aAaHHONK UCXO4HOW NOABUK-
HocTn OK cMecu onpegenRioT HayanbHbI YPOBEHE NMPOYHOCTYU

npyw OK =6— 8 cm

RHaY = R (28) /1,24 — 7,2/t), (5)
npn OK = 10— 14 cm
RHaY = R (28) /(1,44— 12,6 /t), (6)
npu OK= 16— 19 cwm
AHaY = R (28) /(1,59 — 17/1). (7)

5.13. Pacxoa KOMMNOHEHTOB WCXOAHOr0 COCTaBa KOHCTPYKUWOHHOro Kepamau-
To6eTOHA Ha KapOOHaTHOM NecKe OrnpeaenAOT cneayrwmnm obpasom:
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Pooxod uemenma, kiim®

g 10 15 20 26 350 S5 10 15 20 25 30 5 10 15 20 25 J0
flpeden npovrHocmu npu cwmamuu , M1Q

o
Puc. 1. 3aBucumocTs NpoYHOCTU Ke-
P, KT /MJ pam3nToBeToHa Ha KapbBoHaTHOM nec-
Ke OT pacxoga uemMeHtTa npu uncxos-

1500 HOW noAaBwKHOCTM cmMmecn OK =
= 6-8 cm (@): OK = 14 cm (6),
1400 OK=16—19 cm (@)
] —-—r=02.04;, 2 -r=04.0,5:
1300 3—r=0,5..0,6
1200
R MiTa 1 L2 14 16(6/U+r)
25 F a
20] r i
19
i,
-3
Eg 10, Ml 1 12 14 [6(B/U+r)
74 P |
\ 1
X . _
10 1 o 4
3 Puc. 2. 3asucumocte npouHocts A,
| _ MOAYNA ynpyroctTn £g 1 NROTHOCTY
8 — n +- p KepamantoberoxHa Ha kapboHaT-
4 HOM MNecKe OT 0606weHHOro akTo-
pa coctasa ® = (B/L| + r)

1 77 14 16(B/U*r) ;: 8|I(<=: 166—_81 EMC;MZ—-OKﬂ 0—-14 cm;
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no puc. 1 {a2—a} B 3aBUCUMOCTY OT 33AAHHOR MCXOAHOW MOABUIHOCTA CMECK
W HauanbHOro YPOBHA MpouvHocTyu AHAY  npu npuHATOM, cornacHo n. 5.10, 3HayeHun

r = M/ (M + K), Haana4aloT pacxoa uemenTa U {(kr/m®) :

Mo puc. 2 B 3aBUCUMOCTM OT HauanbHOro YpPOBHA MPOYHOCTX ONPeAenAlT 3Ha-
yeHue oBo6weRHOro dakTopa coctasa ® = (B/Y +r), ucxonn us xotoporo npu Has-
HaYeHHOM r W HalipgeHHom L onpegenAT pacxon Boabt, n/m>:

B=LU(®d—r): (8)

no n.5.9 HasHawalwT KONWYeCTBO xXumnueckoi poBasku (% OoT maccw! uemeHTa),
DAacCYUTLIBAR €e KOMWYeCTBO B eauHuuax macckl D, kr/m®, satem no 3agaHHON KOH-
UeHTpauumM N NNOTHOCTY P pacTBOopa A0GaBKKM ONPeaAenAlT KONN4ecTsO B OOBLEMHbIX
eaunnyax 0’ n/m3. C yueTom NpuHATONR A[O3UPOBKKW A0GABKU KOppeKTUpyem pac-
X0A BOAbLI

8= Bl A (9)
06WmMit Pacxoa KepaMsnMTOBOroO rpasuA U KapBoHaTHOro necka, n/m>:
M+ K=1000—- L, — B'— A, (10}

rae Ul — pacxoa uemeHTa, fnepecunTaHHbid B obbemHbie eaunnust (n/m®) c yvetom
NacnoOpTHOTO 3HA4eHUWA NAOTHOCTY UEeMeHTa W He NpeBbllaloiunii 3HaYeHU, yKasaH-
HbIX B HOPMaTUBHbIX AOKYMEHTax;

pacxog Kap6oHaTHoro necka, n/m®

M= [Mm/m + K] (M+K); (11)
pacxon KepamauTosoro rpasus, n/m’
K= (M+K)— M. (12)

5.14. [locne nony4YeHMA UCXOAHOIrO COCTaBa N0 puc. 2 onNpeaenAlnT COOTBeTCT-
BYOWME HA4YANLHOMY YPOBHIO TNPOYHOCTW 3HAYEHWA MOAYNA YNPYrocTh E"éa“, NNoT-
HOCTY 0 U AUHAMMYECKON XapaKTepucTuKiy E?B"a"/p.

5.15. C yvYeTOM 33a[3HHOIO CpOKa Havana IKcnnyataumm KOHCTPYKTMBHOTO 3ne-
MeHTa ¢ 1 3aAaHHOM WCXOAHOK NOABMIKHOCTY CMECU BbIMUCAAIOT M 3HaueHUe MOAYNA
yrnpyroctu Eg (t) n cooTeetcTByOWee eMy 3HaYeHUE AUHAMUYECKON XapaKTEPUCTUKN:

npn OK=6-8cm Eglt) = (1,11— 3,14/t}, (13)
OK = 10—14 Ey(t) = (1,08-2,53/t}, (14)
OK=16-19 Eg(t) = (1,10— 2,95/t). (15)

5.16. Npu 3agaHHOW TonNWUHE KOHCTPYKTUBHOrO 3nemeHTa M v COOTBETCTBYIO-
wem HOPMaTUBHOMY YPOBHIO [/ g 3HaueHUn IKBUBAMEHTHOW NOBEPXHOCTHOW NNOT-
HOCTW m, (cm. 1.1.4) no dopmyne (3) paccunThiBalOT MUHUMAaNLHO AOMYCTUMOE 3Ha-
yeHme AuHamuuveckon xapaxkTepuciuku (E£g/p) M 7N, KoTopoe cpaBHUBAKT C COOTBET-
CTBYOWUM 3HaveHnem £g/p, nonyueHHbIM ANA NCXOAHOFO COCTaBa B . 5.15.

Mpu cobniogeHun ycnosun Egit)/p = (Eg/o)™"™ nonyueHHwiih pacueTHO-rpa-
hrveCKUM nyTem wnCxXOAHbLIA COCTaAB NPUHUMAaIOT ANA aAanbHeMwux pacuyetos. [pu He-
CObNIoAeHMKM YKa3aHHOIO YCNOBUA HEOGXO0AUMO nNPOM3BECTN nepecyeT WCXO0AHOro
cocTaBa.

5.17. lNpwu oTcyTCTBMM OrpaHuueHUin MO TONWWHE KOHCTPYKTUBHOIO 3neMeHTa
h, wcnonb3ayA monyveHHoe B Nn. 5.15 3HaveHne avHamunuecKoW XapaKTepucTuKn
Eg (t) /o v cooTsBeTcTBYlOWEE HOpMaTUBHOMY YPOBHIO / 5 3HauYeHWE 3KBUBANEHTHOMN
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NOBEPXHOCTHOW NNOTHOCTU M., N0 thopmyne (3) paccuuTbiBaeM MuMHUManNbHO Aonyc-
TUMYIHO TOAWNHY Amin, KOTOPYO fnpuHMMaeM B KavecTBe MCXOAMHON npu MpoeKTupo-
BAHUU OCHACTKY ANA N3roTOBMEHNA KOHCTPY KTUBHbIX 3N18MeHTOB.

Npu nonyvennu sHaueHun Amijpn, npesbiBaOWMX peKoMeHAYyeMble AfA KPYNHO-
NaHenbHbIX 3eMEHTOB TONWwuHbI, HEeoBX0AUMMO TPOM3BECTU COOTBETCTBYOWNWMA ne-
pec4eT UCXO0AHOro cocTana.

5.18. lMpu HaszHaueHUN MNCXOAHOTO cOCTaBa B 3aBUCUMOCTU OT TEXHUIKO-3KOHO-
MWYECKMX MoKa3saTene MOMXeT 0Ka3aTbCA BbIFOAHLIM NOBLICUTL KNacc NO NPOYHOC-
T Ha ocesoe OXKaTne B KOHCTP''KUWMOHHOTO Kepam3ntogeTtoHa Ha KapboHaTHOM fec-
Ke ¢ Tem, YTOoDObl yBenmunTe MOAYNb YNPYroctn £z v ACCTUrHYTbL HOPMATUBHLIN YpPO-
BeHb 3BYKOU3ONALMKN /5 Npn MeHbEen TONWUHE KOHCTPYKTUBHbIX 3N1eMEHTOB.

5.19. TpuHATLIR KCXOAHBIA COCTaB KOHCTPYKUMOHHONO Kepam3nToO6eToHa Ha
KapboHaTHOM necke 3IKCNePUMEHTanbHO nNPOBEPAKIT HA COOTBETCTBUE 33[aHHbLIM
IKCNNYaTauMoOHHbIM XapakTepucTukamMm — HavanbHOMY YPOBHK NPOYHOCTW, YCTaHOB-
neHHomy B n. 5.12 no aapaHHOMY Kfaccy' Gertorna B; nNNOTHOCTM p v MOAYAi0 ynpy-
rocTn Eg npu Tpebyemoit noasuxkHocTn cmecn OK.

[INA 3TOro NPOBOAATCA ONbLITHbIE 3aMECki, HA Ga3ze KOTOPbLIX W3TOTABNVBAIOT KOHT-
ponbKbie 06pa3ubl — Ky6bl, paamepom 15x16x15 cm (He MeHee wectn) n npusmb! pas-
mepom 10x10x40 (He meHee wecTu},

KepamautobeToHHYO cmMech ucnbIThiBalT B cooteeTcTBuy ¢ FOCT 10181.1—81

u FOCT 10181.2-81, @ koHTponbHble O6Gpaaubi — no [OCT 12730.1-78 u
IrOCT 24452-80.

5.20. Ha 06a3e yaoBneTBOpuUTENbHbIX PE3YNbLTATOB MPOBEPKKW WUCXORHOMO COCTa-
Ba OMNPeAenAIOT pPacueTHbLIA COCTaB KOHCTPYKUWOHHOINO KepamauTobeToHa Ha Kapbo-
HaTHOM MecKe, B NOKa3saTeNny KOTOPOr0 NMOMMUMO pacxofAa KOMAOHEHTOB BKNHOUaOT
npovyHocTe A, moaynb ynpyroctu Eg, a Takyke NROTHOCTb Kepam3uToBeToHa nocne
thopMOBaHWA, B BbICY LWEHHOM A0 NOCTOAHHOW Macchl.

5.21. lMNpu HeypoBneTBOPUTENbHLIX pe3yfbTaTaX nNPOBepPKU WUCXOAHLIA cocTas
KOPPeKTUPYIOT usmMmeHeHuemM arperaTHOCTPYKTYPHOro ¢aKTopa, coaepXaHuA nec-
Ka u ap. fpu HeoBXO0AMMOCTU KOPPEKTUPOBKY MPOM3BOAAT HECKONbKO pa3 Cc noc-
neaywowen npoBepKon HOBOro MCXOAHOrro coctasa B cootTseTcTeuu c n. 5.19 ao no-
nyveHuA pacueTHOrO cocTaBa.

5.22. AnA nonyvYeHnA padouvero coOCcTaBa KOHTPOMMPYHOT NOKa3laTenn wusMeHun-
BOCTW nNpouYHOCTM A, moaynAa ynpyroctu Eg v nnoTHoctTy p Kepam3utobeTtoHa pac-
YeTHOrMO COCTaBa, ANA Yero NPOBOARAT HOBYH cepuild OMbiTHbIX 3amecos (3 3ameca)
1 BepyT U3 KaXKAOIro 3ameca no Tpu napTuny KOHTRONbHbIX 006pa3uoB, KOTOpbLIe ROA-
BeprawT TennoBown o006paboTke. 3aTtem oOOpasubl MCNBITLIBAKDT, ONpeaenAn ANA Kax-
AOFO U3 Hux nokasartenu A, Eg, p. AnA Kaxaoh napTun o6pasuoB (huKCcupytoT pac-
X0Abl KOMMNOHEHTOB MO 06beMY 1 NO Macce.

Pe3aynoTathl 3anuceiBaloT B Tabnuuy no dgopme Tadbn. 6 © onpeaenAlOT cTaTucTu-
YeCK¥e XapaxkTepucTuKn — aKTUyecKoe 3HayeHve KO3thdUUNeHTOB Bapuauum npoy-
HocTh R, moayna ynpyroctu Eg, nnotHoctn p: Cyp O/ Cyp v xoppenaunio (R—
p) . MonyyeHHsIe 3HaYEHNA CPaBHUBAIOT C PernaMeHTUPYeMbIMY BeNIUUUHAMW.

5.23. lNpn yaoBneTBOpPUTENbHbIX Pe3yNnbTaTaxX PAacyYeTHbLIN CcOCTaB MPUHUMaKT
B KauectTee pabovero.

5.24. [pun HeypoBNeTBOPUTENLHBLIX PE3yNbLTATAX WUCNbITAHWA HeoBX0AUMO nOoB-
TOPUTb B COOTBETCTBUM Cn.D5.19 A0 nNOonyveHUA KOHTPONUPYEMbIX CTaTUCTUYECKUNX
XapaKTepucTUK B pelrnamMeHTupyemMoelx npegenax.
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Tabnunuya 3

o e ____(dopma)
N° Havnme- Mapika Kybuko- | Moayne Mnor-
nap- HOBaHue o6pa3ua BaA Npov- | ynpyro- HOCTbL B Ri— R
T!UU obpa3ua HOCT® CT X CYXOMm
R;, MMNa | x10=%, MNa| cocToaHuuK
i, krin®
N N N N
i =1 i = 0 j == ‘l i = 1

[Tpodoscerue rabn. 3

s, sl B . Skl sl B g - — b —— - gy — T — . ! X .’ ¥ - I ] il S S PSpen, pueesge -l sppe— -a—_—

(Ri— R)* | Egji— Eg (Egi— Eg)® | pi—p (i — A | (Ri— R)~
"(Pl £)
N _ N N N -
Z(Ri—R]* = = z: (Egj— Eg)® = =0 Z(pj—P)® Z(Ry—R)x
i=1 = 1 =1 (=1 _
*(p; — P
o gaHHLIM TaBNNULbl ONpeaenAIoT:
1. CpedHue apudmMeTUyeCKUe 3HEYEHUA: KyYBUKOBOW MPOYHOCTHU R =
N - N
= 1/N 21 R;; wmoayna ynpyrocru Ec = 1/N I Egjj; nnotHocTn 5 =
= i =1
N
=1/N Z p;

2, CpeaHne KBsaapaTuyeckue OTKAOHeHWA: KyBukoBOW npouHocTM Sp =

[/ 1 N _ / 1 N
= — (Ri — R)*; woaynn ynpyroctn Sg = \/o—= . T (Egj — Eg)*;

N—-1i=1 N—1 i=

1 N
nAaoOTHOCTY & .= —_— Z (pj— .5)2-

P N—1 i =1
3. Koappuunentsl Bapuaumun: KyGukosoi npouroctu Cyp = Sp/R < 0135
MmoaynA ynpyroctu Cyge = SE/E < 0,13b: nnoTtHocTH CVp = Sp/p < 0,135.
4. BoiGopouHbln KO3I(PDUUNEHT KOppenAuMKM MeXAY KyBukoBOK NPOUYHOCTLIO

N
“ INOTHOCTBIO I | = 1/[IN— 1) SRS, ’_331 (Ri — R)(p;j — pP) >05.
N
5. Ownbxky koppenAuun my — f1—r* Hp)/ T hj
i=1
6. OtHoweHUA BLIGOPOYHOrO KOIPHUUMEHTA KOPPENAUUN U OWUBKY

rﬁp/mr > 3.
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5.25. lNpy ncnone3osBaHMM METOAMKM NMNAHUPOBAHHONO 3IKCNepumMeHTa ANA fO-
NyMeHMR pabouyero cocTaBa KOHCTPYKUMOHHOTO Kepam3auTobeTOHa Ha KapBoHaTHOM
necke (n.5.5) B KayecTee ONTUMANLHOrO NPUHMMAIOT COCTaB, OBECNeunBaloLWUi HOP-
MaTUBHBIV yposeHb 3B8YKOW3ONAUWW, 3aAaHHYO NpouHocTk (Krnacc GetoHa B) npw
32aHHbIX TEXHOMNOMMMECKUX XapaKTepucTuKax CMecn 1 MUHUMAaNbLHON CTOUMOCTW
KepamM3anTobeToHa.

5.26. B KauvecTee He3aBuCUMbLIX nepemeHHbIX (BapbupyembiXx (hakTopoBs) 4AnA
NOAYYEHUA ONTUMaNbHbLIX COCTABOB KOHCTPYKUWOHHONO Kepam3uTobeToHa Ha Kap-
ODHAaTHOM NecKe peKoMeHAYeTCA NPUHUMATL:

pacxoa uemenTa L, kr/m®:

arperaTHO-CTPYKTYpHbIA hakTop r = M/ (M + K) »

pacxog Xumuieckon gobasxku, % maccbl uemeHTa.

B KavectBe AONONHUTENLHOTO ¢aKTOpa AONYCKAaETCA MpPUHUMaTeL KORWYECTBO
neinesnaHon dpakumn (< 0,14 mm) xapbonaTHOro rnecka B % maccbl BCcero Konu-
yYecTBa nNecka.

5.27. KouTponupyembiMM BbiXxogamu (napamerpamul) peKoOMeHAyeTcA Ha3Ha-
YaTe MAPOMHOCTE A n moayne ynpyroctu £y Kepamsutoberona B Bo3pacte 28 cyT
nocne nponapuBaHuA; MNOTHOCTb Kepam3nTobeToHa B BbiCYLEHHOM A0 NOCTOAHHOW
Macchl COCTOAHWM p; ctoumocTs 1 M3 kepamautoBetona C.

AononHntencHbiM  dakTopoMm {(Npr Heo6xo0AMMOCTW) A[AONYCKAaeTCA Ha3Ha4yaTb
BOAONOTPeOHOCTb KepamM3nTobBeTOHHOW cMecn.

5.28. UcxoaHbii cOcCTaB KepamM3auTobBeTOHa HasHavaetcA no nn. 5.13-5.17. Pac-
X0Ab! KOMMOHEHTOB WUCXOAHOIO COCTaBa NPUHUMAKDT B KaueCTBE OCHOBHbLIX YpOBHeW
Bapbupyembix daxTopos (n.5.26).

9.29. Pacxoabl KOMMNOHEHTOB ANA Ka)Aoro oneita (CTpoOukmn maTpuubi) HasHa-
4aloT NpuU pacxone BOAbI, MPUHATOM B NCxXoaHOM coctase. B npouecce nposeaeHuA
IKCNepumMeHTa pacxog BOAbI B KaXXAo0oM ONbLiTe KOPPEKTUPYIOT, UCXOAA w3 YCNOBUA
nonydvyeHunA cMecn 3agalHon NMoABNKHOCTY.

5.30. locne nposeaeHuA 3kcnepumeHTa W HasHaveHUs rPyNNbl COCTABOB, YAOB-
NeTBOPAWUX TEeXHONOFMYECKUM U I3KCNNYaTaunOHHbIM TpeboBakHuAmM, B KavecTse
ONTUMaNBLHONO BbIBUPBIOT COCTaB C MUHMMAaNbHOW CTONMOCTLIO.

6. TEXHONOIMMA 3ABOACKOIO NPOU3BOACTBA U3AENNN
U3 KOHCTPYKUMOHHOINO KEPAM3UTOBETOHA
HA KAPEOHATHOM NECKE

6.1. lMpuemka ” xpadeHne Kepam3auTa M KapOOHaTHOro necka A[AOMKHbLI NPOn3-
BOAUTLCA B 3aKPbLITLIX CKNagax pasgenbkso no dpakumAm 0 — 5 (mecok), 5— 10,
10— 20 (xepam3ur).

6.2. XpaHeHue ¥ nocnegyioulee MCnosib3oBative KapboHaTHOFO Necka aonycka-
eTCA npu BhaxHocTu 7—8%, a uTobBbLI NCKNIDYNTL CKNeuBaHve, cMmepaaHne 1n HanunaHwe
NneckKa Npuv TPaHCMopTUPOBKE BAAXHOCTL ero A0S Ha BbiTb 3—4%.

6.3. TpaHcnopTupoBaHue 3anoNHUTeNed €O CKNaAa K MEeCcTy AO03NPOBAaHUA AOTK-
HO WCKNOYaTh UX paspyLllerne u 3arpAsdHeHune. [Npyn 3aTom peKomMeHAYeTCA MCNOoNbL3O-
BATb MEHTOUHbLIE KOHBehepsbl, 3NeBaTopel, CKUNOBble ycTpoicrea. flpumeHeHne Oynb-
AO3epoB N cCKpenepos He AONYyCKaeTcA.

B momeHT nogaun Ha A03MpOoBaHue 3anonHutTeny [OMKHbI uMeTb MONOXUTENb-

HYI0 TemnepaTypy, He npessiLaowyto 70°C.
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6.4. Mepeg nopaveyt 3anonHuTeneh B pacxoaHbie ByHxepsl GeToHOCMECUTeNbHO-
ro otTaefeHnA 3aBofa clneayetT nNpPoBepuTbh COOTBETCTBYE WX KavecTBa Tpebosa-
HUAM N, 7.

6.5. lpuemky u xpaHeHue uemMeHTa cneayeT NPAM3BOAUTE CTPOro o MNapTuAMm,
[Nepen 3arpy3kol HOBOK napTuy HeOoOXOAWMMO MONHOCTLIO OYMLWATH eMKOCTW OT ue-
MeHTa npegbiaywen naptun. Cknaa paonxed 6biTh OcHaweH oBopyaosBaHuem AnA Ne-
pexKavyKky uemeHTa u3 6aHKn B DAHKY.

6.6. [losupoOBaHne KepamMa3uTOBOI0 rpaBufA cneayeT BLINOMAHATL MO HACLINHOMY
06bemMy ¢ KOHTPONeM Macchl pa3gensHo NO PpaKkunMAM ¢ TOYHOCTbD £3%.

AoanposaHue kKapbBoHaTHOroO necka, uemeHTa, A00aBOK ¥ BOAbLI NPOUIBOAWTCA
o Macce ¢ TOYHOCTEW £2%.

6.7. XumMmnueckue fobasku peKoOmMeHOyeTCA BBOAUTb B Buge 5% pactsopa Heno-
CPDeACTBEHHO B CMecuTenb npu nepemMetmsaHny NOcne OKOHYaHWA A03MPOBaHUA BCEX
cocTaBnAwWNX, BKAtOYaA Boay. BseaeHve pobasku B BOAY 3aTBOpeHWA He AO-
MycKaeTcH.

6.8. MpuroTosnesve Kepam3uTOBETOHHOW CMecU CNeayeT nPOW3BOAWTL B LUUK-
NMUMHBLIX BETOHOCMECUTeNAX MPUHYAWTENbHOrc aencTtBuA. PexKoMeHAYETCA BMecTu-
MOCTL cmecuTester He meHee 1500 n. fipumeneHne cmecuTeneir gpodAWMX U pa3ma-
NbIBaloUIMX KepamM3uT npu nepeMewunBasum He gornyckaeTcA, ANA npeaoxpaHeHUA
KepamauTa OT pa3Mona, a TakKe B UenAx obecneueHUA 4uCTOoThbl HapabaHa, peKomeH-
OYyeTCA K sIonNacTAM CMecuTenein Kpenuts NONOCHI KOHBENePHON NeHTLL.

6.9. PekomeHAYeTCA cneaylowan nocnea0BaTenbHOCTb 3arpy»eHUA KOMRNOHeH-
TOB CMECHu:

BCE KOMNUWYECTBO MNECKa M uemMeHTa, 8 TakK)Xe RONOBUHA KOoMuuyecTea BOALI Nepe-
MelnBaeTCA B TeveHie 3 MuH 40 NOMy4YeHUA O4HOPOAHON CMvecHy;

BCE KONUYECTBO KepamM3uTa U OCTaBWeecA KONWYECTBO BOAbLI MepemMelivBaeTcA
B TeyeHue 2 MyH, A0 NonyyednA oAHOPOAHOW cvecH;

BOAHBLIAW pPacTBOP XxXuMuueckon A068BKM M BCA CcMecb nepemMelinBaeTcA 1 MuH,

NMpuveyan n e [MpoaomxurensbHOoCcTe NepeMewIVBEHNA CneaAyeT YTOUYHATL B
MPOUIBOACTBEHHBLIX YCMOBUAX.

6.10. TpaHcnopTupoBaHue CMecH AOMNHKHO NPOU3IBOAUTLCA Gecrneperpy3cyHbiMuy
cnocoBami, UCKNCYaWWUMY ee paccnoeHne unm cKknevsaHue. PekoMeHAYETCA UCNONb-
3oBaTh TPaAHCNOPTHbIE cpeacTea BmecTuMocTeto 2000 n v Gonee. MpumeHeHne KOH-
BeepoB Me A0MNYCKaeTCH,

6.11. B 3nmHUX yCcnosmnAx KepamianTobeTOHHbIE CMECH PeKOMEeHAYETCA FTOTOBUTH
Ha nogorpeTol Boge, TemnepaTtypa NpU 3ToM [RoskHa ObiTb He Bbiwe 7009C. betoH-
HaA CcMecb, NPUrOTOBMEHHAR B 3uMHee BpemMA, A0MKHA NMeTb TeMMnepaTypy He HU-
we 100C..

6.12. NMpu dhopmoBaHnUn U3genmn A0MNKHLI ObITh AOCTUFHYTHI NPUHATRIe NPYU NPO-
EKTUPOBaHNi COCTaBa ypPOBHWU COOTBETCTBYIOWMX fMOKa3aTenen: BLICOK3A MAPO4YHOCTD,
NAOTHOCTE U OAHOPOJZHOCTL CTPYKTYPL! Kepam3utobeToHa No o6Lemy, 8bICOTE K TO-
8ePXHOCTU hopMYyemMoro nigenus.

6.13. MNpu dopmoBalnn B KacceTHbIX yCTaHOBKAaxX HeOGXOAUMO cneauTh 3a o-
PU3OHTANEHOCTBIO CNOEB YKNaAKW # YANOTHEBWA CMECH, He AONYCKaTbh YBenWYyeHuA
NOABWIHOCTY CMeCU CBepxX MNPOeKTHOW. BbicoTa CNOA YyKNagKkw A0MKHAE CcOCTaB-
nAaTh 40—-50 cm.

fipn oOHapyeHw¥ nNpPU3HAKOB PAaCCNoOeHWA WNKW BOAOOTAeNeHUAR CAeAyeT Ao-
NONHUTENLHO BBEeCTW B CMeCh Bogoyaepxusalowue A0BaBKK (KapGOHATHYIO MbHIb,
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XUMUYECKYI0 NOBEPXHOCTHO-OKTUBHYHW aoBasky u np.). Konuvyectso poBaBxku ycTta-
HaBNWUBAETCA ONbLITHLIM NYyTeM.

OcobBoe BHUMaHUe cnegyeT YAeNATk BepxHe (POPMOBOYHOW OTKPbLITOW NOBepx-
HocTWU. Tlocne 3asepliedunA chopmMoOBaHMA HeOBX0AMMO yaanATb C Hee OCTaTKU OeToH-
HOW cMecn.

6.14. TeepaeHune nanenuin U3 KepamautobeToHa Ha KapBOHaTHOM necKe OCYLWECT-
BNRETCA TernnoaciM MNPOrpeBOM B KacceTHsiX hopmax npu Temneparype 950- 1000C.
Noavem TemnepaTypbl ACNKeH NPOW3BOAUTLCA B TeweHne 1—3 4. AnA nonyueHuA pac-
nanyBoyHon MpoYyHoOCTU GeTOHa BhiAepPXUBaAHME WU34eNUU B KacceTax npu yKa3aHHbIX
TeMnepatypax B 3aBUCAMOCTU OT TOAWMWHBI W3ZENUA, NOABMKHOCTU U NMNOTHOCTU Ge-
TOHa npuHumMaeTch OT 3 A0 5 4, lNocne 3Toro Nyck napa wnu ropAYero TennoHocuTe-
I B NapOBOA OTCeK npexkpawaeTcA W WU3genudA OCThHIBAIOT B dOopmMe: Npu aByXKpat-
HOM ee 0DOpoTe 3—4 4, Npu TpexKxpaTHOM — 2— 3y, a 3aTeM noaseprawTcA pacnanybke.

6.15. Npu pacnanybxke wusgennith HeoBXOAUMO cnegutTb, YTODLI BCReACTBUE HEOT-
PUXTOBAHHOCTK He OLINO pa3sfennTenbHbIX NWCTOB, 3auenneHnA 6eToHa nadHeneid B Mec-
Tax HanpaBAEHHO YCTaHOBMEHHBIX BKANAAbIWENW, 3aKnNagHbiX aeTane m puKcaTopos,
& TaK)<e B pe3ynbTaTe TPAHCNOPTHO-TaKenaXHbIX padoT,

6.16. Nocne pacnanybku wnsgennAa ocmatpusawdT v mMapkupywT. lNpu ocmoTtpe
M3AENWA COPTUPYIOT, BLIABNAKT Opak 1 ApogyKuunio, Tpebyiouwylo peMoHTa. NogHbie
n3genuA nNocne BHeWHero ocmorTpa mapxkupylT wrtamnom OTK u nanpasnswT Ha
cKag roToBoOu NpPoAyiKunn,

6.17. NUmeouivecA Ha nMOBEpPXHOCTM U3AGMNUA PaKOBUHbLI, KPYMNHLIE NOPLI, Kasep-
Hbl W CMONLI CflieAyeT 3apenbiBaTh ULEMEHTHO-MecuyaHbiM pactesopomM. [pu HeoBxoaun-
MOCTK NOBEPXHOCTH WNaKNIWT.

6.18. lMpu TemnepaType Hapy»XHOro Bo3ayxa Huxe muryc 50C uapenuf Heob-
XOAUMO BblaepXunBaTbh A0 BbIBO3a HA CKNaj roToBOR MPOAyKUWW B TeNnnom nomMelle-
Hun Npv Temnepatype 15— 200C ne meHee 4 v,

7. KOHTPONbL KAMECTBA MCXO4HLIX MATEPUANOB
KEPAM3UTOBETOHHON CMECU, KEPAM3UTOBETOHA
M KOHCTPYKUUA U3 HEIO

7.1. MNpeanpuATnA, BbINyCKaWWMe usgenuA U3 Kepam3auTobeToHa Ha KapboHaT-
HOM flecke, OOR3aHLI OCYWECTBMNATLE cucTemMarTvyecKun nooNePaUUOHHLIN KOHTRONG

KavecTsa, KOTOpbIN BKNOYAET:
McnbITaHue 3anonHuTene u apmaTypsl B cooTBeTcTaum ¢ genctasyrwowmnmn FOCTamu

Y TeEXHUYBCKMMIN YCNOBUAMN,

KOHTPOMb BbINONHEHVA MPUHATON TexXHONOrMM MPOU3BOACTBA N3Aenuin N KOH-
CTPYKUMi, a TaKue paboTbl TeXHONOrMYecKoro 06opyaosaHua u npubopos;

McnbLITaHue GeToHHOWM cMecn U KOHTPONbHbLIX 00pa3uos B COOTBETCTBUU C AENCT-
syrowmmMmy NOCTamun n TexHuuecKMu yCrnosuAmMM,

npuemMKy rOTOBOR NpPoAYKUMU MO AeNCTBYIOWUM CcTaHaapTaMm ¥ TexXHUYECKWUM
YCNOBUAM € y4eTOM TpeboBaHnin HacToAWNX PekomeHgaunia,

7.2, Mpn noonepauoOHHOM KOHTPOME HEOBXO0AMMO CneauTbh 33 MNpaBulbHbIM BO-
aupoeaHyeM WNCXOAHBLIX MaTepwanos, COBGRwAeHWEM pPeXXVUMOB NPUIrOTOBNEHWA U YK-
nagku BeToHHO cMecw, 3a cBOpKOW W NOAroTOBKONA hopM, YCTEAHOBKOW B NpOeKT-
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Hoe nonoXeHue apMmaTypbl W 3aKnaaHbix AetTanen; cobniwoaeHuem peXkumoB Tenno-
BOW 006pabOTKY, NPABKUA XPAHEHNA U OTIPY3KN N3aenuin.

7.3. Mpu npvemke MaTepuanos OT 3aBOAOB-U3rOTOBUTENEN U HENOCPEACTBeH-
HO nepea NpuroToBneHwnem O6eTOHHOW cMecu HeobXoaAnMO MpPOBEPRTbL WX KavyecTso.

7.4. KOHTPONbL CBOWCTB Kepam3nToBeTOHHO cMecCn BbLITIONHAKT 8 COOTBETCT-
sum ¢ FOCT 10181.0-81, 10181.1—81, 10181.2—81, 10181.3-81 nyrem ucrnbiTaHunr
CeTOHHON CMecH, KOTOPYID BepyT 13 BeTOHOYKNagunuKoe,

7.5. TpebyemMbie TeXHONOrMyecKue napameTpbl KepamM3uToBeTOHHOWU cMecu A0MK-
Hbl MPUHUMATBECA ANA KaXXAOr0 Knacca ferkoro 6eTtoHa MO NPOYHOCTY Ha OceBOe CrKa-
Tue B no aavHLIM TEXHONOTMYECKOro u opMOBOYHOro 060PYA0BaHKA,

7.6. Heobxoanman yaoboOyKMaAbIBAEMOCTb CMeCH ONPeAeNAeTCA MPu BO3MOX-
HO MeHbLUeM pacxofge BOAbI 3aTBOPEHWA ANA NPUHATOro obopyaosaHuA U enocoba
OpMOBaHNA C Y4eTOM TMPOeKTHLIX reoOMeTPUYEeCKUX XapakTepucTyuk fonepevyHbiX
CeMeHWA KOHCTPY KUMIK U NX HACbILWEHHOCTY apMaTypo,

XapaKTepucTuUKKN yaA06GOyKiaaAbIBaeMOCTN beToHa pPexKomMeMAyeTcA rnpuHuMaTh
C Yy4YeTOM KUHETUKIK CTPYKTYypOOOpasoBaHuA 6etoHa, onpegenAeMOil NNACTUYECKON
NPOYHOCTLIO CMEeCcU N BUOBPOY KAaAbIBAEMOCTH!O,

7.7. Cnocobbl ¥ pexumbl TBepAeHUA [OMKHBLI NPUHUMaETBCA B8 COOTBETCTBUW C
fapaMetTpamun obopyaosaHuR, HO NPy 3TOM He AOMNYCKAeTCA NOBLIWeHMe pacxoaa ue-
MeHTa ANA YCKOPEeHUA TeepaeHnA Kepam3nTobeTo:.'s Ha KapBoHaTHOM necke MO cpas-
HEHUID C PEXXMMOM HOPMAanbHOFC TBEPAGHUA.

7.8. Tpebyemar npeaenbHaR KPYNHOCTHL Kepam3utToBoro rpaswA D onpegenfet-
CA FreoMeTpudeCKuMU XapakKTepucTUiKaMu NorepevHblixX cevYeHui v, apMmuposaHuem KOH-
CTPYKUMin N0 NPOEKTY U fpuHimMaeTcA pasHon 10 unu 20 mm,

7.9. Mpo4HoCTh U NNOTHOCTL KepamauTobetoHa (MOCT 10180—78% u 12730.1—78)
yCcTaHaBNMBawT UCNbITAHVEM KYOOB 8 COOTBETCTBMU C TPedDoBaHWAMKN NPOEKTa, OHW
XapaKTepu3yioTCA B OCHOBHOM BeIWYUHON HOPMaTUBHOIO COMPOTUBAEGHWUA CXATWIo
no pacnanyBo4Hon (ROABLEMHO-TPAHCNOPTHONU), OTRYCKHON M NPOEKTHLIM CTaguAM.
AnNA narnbasMbeiXx KOHCTPYKUWMW Npeaen NpoOYHOCTWM OnpegenfAeTcA npu uirunbe no cre-
uManeHsLiM yKasaHuAM npoekTa. MNoTHOCTL Ha3dHauyaeTCA B BbLICYLUEHHOM COCTOAHMMU
 NPWY OTIMYCKHOW BAaXXHOCTW.

7.10. Bennunny moaynAa ynpyroctv ycranasnusawT no FOCT 24452- 80 nytem
MCNBLITEHWUA ONLITHLIX NPKU3M pasmepom 10x10x40 cwm.

7.11. PacueTHaA w©u3MeHYMBOCTb Kepam3anToBetoHa (koathduuneHT Bapuauvun
Cy) He ponyHa npessiwats: No npoyHocTtn 0,135, no nnoTHocTu 0,05.

7.12. PeayneTaTbl MCNbITAMWA KOHTPONbHLIX OOpPa3UOB NO NPOYHOCTWU, NNOTHOCTW
W MOAYNIO yAPYFOCTH eXeMECAYHO UNN exeKBapTanbHO NOABEPraldTCA CTATUCTNYECKOW
0bpaboTKe € uUeNnblio OUWEHKM OAHOPOAHOCTU YKAa3saHHbIX NOKazaTefnien, KoOTopaA no3-
BOMAET BbIABUTbL HEOOXO0AUMbLIE YPOBHM NPOYHOCTY, NANOTHOCTU Y MOAYNA YNPYFroCcTu
ANA KOHTPONA 1 perynupoBaHnA TexXHOMNoOrnnW, a TakK)Xe BO3IMOXHOMO U3MeHeHWA coc-
Taga KepamanTobeToHa,

7.13. NMpoYHOCTL, NAOTHOCTL U MOAYL YNPYFOCTY YAOBNETBOPRAKOT NPOEKTHbIM TPE-
GoBaHUAM, ecnNU NPOYHOCTL U MOAYNbL YAPYIrOoCTU He HuXe TpeSyembixX, a NAOTHOCTb
He NpeBbiluaeT NPOeKTHOR 3HavYeHne 6onee yem Ha 3%,

7.14. lNpepen npovHOCTM npu pacTRxeHun Ags pekomeHayeTcA onpeaenATh pac-
KanbiBaHvem 06pa3uos Kyoos 15x15x15 cm B konuuecTse He MmeHee Tpex LITYK.

7.15. MNpoeKTHOoE nonoXeHue CTeP:KHEBON apMaTypbl B W3AGAUAX NPOBEPRAIOT
npuéopamu, PerucTPUPYOWNMK ee ronoxeHue 6e3 paspywexnun HeToHa. Mpu ux oT-
CYTCTBUY AONYCKAETCA BLIpYOKa 60po3s 80 apmaTypbl € nocneayiowei 3aaenkoin.
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7.16. {(lpy npueme rotToebix M3gennin HeOBXO0AUMO NPOBEPATE:

NMPOYHOCTE NPU CKATUW U CPRAHIOIO NMNOTHOCTLS

BRAXXHOCTb U3genuiis

Hanuuue BbiKONOB, TPOWUH ¥ APDYIUX BMAUMbBIX AeeKTOoB.

7.17. WapennAa npuHAMalOT NapTuAMK, pasmMep KOTOPbIX YCTaHaBnwusawT B CO-
OTBETCTBUIK C HOpMaTUBHLIMKM AoKyMeHTamu. [lokazatenn KavecTsa waaennit AO0SMHK-
Hbl YAOBNETBOPATL TpeboBannAamM cooTeeTcTBYOWNX TOCTos.

7.18. Maccy usgennin HeoBxXoaMMO ONPeAenATh ANA KaXKAOW napTuu, B3BeLu-
B3R NX C NOMOLWbLID AMHaMOMeTPa ¢ TouHoCThio 12%.

OTKNOHEHUA Macchl A0MKHBI COOTBETCTBOBaTL TPEOOBaHWAM CTaHAapTa Ha AaH-
HOe u3aenue.

7.19. KouTpont KayecTBa GeTOH2a B U3AefNAX ANA KAXKAOW MapTVM BbINONHALIOT
METOAOM BbICBEPAMBAHMA WU WUCNLITAHUA KEPHOB MO METOAUKE, K3NoXKeHHOW B ''Pe-
KOMEHAAUNAX NO TeXHONOrMM 3aBOACKOro NPOW3IBOACTBA U KOHTPONK KavecTsa ner-
KOro 6eioHa U KPYRHOMaHeNbHBIX KOHCTPYKUMK >knnbix agaanuin’’ (LLIHWN3N xunn-
wa, M., 1980) , a Takxe CTaHAAPTHLIMW HEPA3PY LWAIWUMY MeTOAaMMN,

7.20. OT6Op n3gennii n ux UCNLITAHUE NO NPOYHOCTY, MECTKOCTM U TPeLHOCTON-
KOCTU npown3sogAT cornacko FOCT 882985 n B cooTseTcTBUYM € TpebosannAMU che-
UnanbHbIX CTaHAAPTOB, TeXHWYECKUX YCMOBUN U paBounx veptemein Ha 3TV U3LAENUA.



Mpunoxenue 1

IKCNEPUMEHTANBHOE YCTAHOBSIEHUE 3ABUCUMOCTER
MEXAY NMPOYHOCTDL A, NNOTHOCTbLIO o MOAYNEM
YNPYIOCTU £; KEPAM3WTOBETOHA HA KAPBOHATHOM
NECKE ¥ OBOBUEHHbIM GAKTOPOM COCTABA ¢ = (B/L, +r)

MpoYHOCTb, MAOTHOCTE ¥ MOAYAL YNPYroctu ABAAKTCA OCHOBHbIMW CBOWCTBAa-
M1, XEpaKTepu3yWUMN 3IKCNNYaTaunoOHHOE KayeCTBO BHYTPEHHUX HECYWMHX KOH-
CTPYKTUBHbLIX 3fEMEHTOB KpPYNHONarensHbiX »Xunbix Aomos. KepamM3nToBeToH Ha
KapboHaTHOM necke, NOAYVUHAACH OCHOBHbLIM 33aKOHOMEPHOCTAM, MPUCYLUMAM NerKnm
GeTOHam, ABNAETCA MaTepuanoM, CBOICTBA KOTOPOrOo.B 3HauwWTenbHOW cTeneHu obGec-

NEUYNBAIOTCA, OPMUPYIOTCA N PEryNMPYIOTCA PeuenTyPHO-TeXHONOr4ecKnMn ¢ax-
Topamu.

YuuTeiBaa 370, Bbin NOCTasNeH IKCNEPUMEHT C uefibio Nony4yeHnA faHHbIX O BAWA-
Huu (hakKTOPOB COCTABa Ha NPOYHOCTL, NMAOTHOCTL ¥ MOAYNbL YFPYFOCTW Kepam3utobe-
TOHa Ha KapBOHATHOM MEeCcKe, M3rOTOBNEHHOrO W3 cMmecei PasnUYHON FMOABUIKHOCTW,
a8 TaKKe YCTaHOBREHWA HauBonee CyulecTBeHHO BAuMAWUX (ocHOBHLIX) daxkTopos
A NonyyYeHuA yAOOHLIX ANAR MPakTUYECKOro WUCNONL30BAHUA YMNPOLWEHHbIX 38BMCUMO-
Clef, CTaTUCTUURCKUN HAaAEXHO CBA3LIBAOLUX YKA3BHHbLIE BbiWE CBOWCTBA KepaM3WTOo-
6eTOHa ¢ OCHOBHbLIMY (paKTOpamMM COCTaRa.

UccnepoBaHnA nposoauny Mo MeTOANKE MNNaHUPOBAHHOFO 3KCNEPUMEHTa, wucC-
noNb3yA 6nuakuin K DonTumanbHoOMy mnnaH Tuna B, aAnR veTbipex (hakTopos, Bapbu-
PYeMbIX Ha TRPEX YPOBHAX.

B KavecTse BapbupyeMblX (PaKTOpPOB fIpUHUMani ;

X, — pacxoa uemenTa L, kr/m?;

X, — pacxoa xumuveckoin pobaekn COB, % oT maccel uemenTa;

X, — copepxanve Kap6oHaTHOi nbinu B necke (dbp. < 0,14), % oT macces
NecKas:

X, — 3HaYeHwA arperaTHo-CTPYKTYpHOro axTtopa r= M/ (v +K) .

YpoBHW BapbupoBaHnA haKTOPOB npuBeaeHbl B Tabn. 1.

O6ocHoBaHVe BLIGOP8 yKazaHHbIX (PaKTOPOB B KauecTse BappUpyembiX CBA33-
HO C aHaNW3IOM Pe3ynLTaToB aHanoOruYyHbliX WCCNeAoBaHWNA, UMEIOUUXCR B NIATEpaTy-
p2, @ TaKXXe fpoBeAeHHbIMIN NPBABaPNTENbHO NPOOGHLIMY OMbITaAMMN.

Tadénuua 1

ey eanlle S . S e e — A - . el S— — A il Sl S— Fr——y

Yposenub v ero OGo3Ha- PakTopbI
'KoavnpoBaHHOe YeHWe | —-—————— T
3H3USHME Xy1=1l, X,=CABb, X3—I'Ibll'lb Xaq=r=M/
Kkrim?® %, L (d:lp <0,14) / (M+K)
J—u necka
Huwxuaun (—1) xmin 300 0 0,2
Hyneeown (0} Xp 400 0,25 30 0,4
Bepxuuin (+1) X 500 0,5 45 0,6
AHuTepean sapobu- A’rrnax +100 +0,25 +15 10,2

poBaHnA
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KoHTponupyeMbimMmu napaMetTpamn 6bin HasHaueHbl:

1. R (28), R (180), R (365) — kybuxkosams NPOYHOCTb KepamM3auToGeToHa Ha
KapGoHaTHOM recKe nocne NpPonapku 8 Bo3pacrte, pasvom 28, 90, 180, 365 cyr.

2. Eg (28), Eg (170), Eg (365) — moaynb ynpyroctu nocne nponapky U B Tex
e Bo3pacTax.

3. p— NNOTHOCTbL 68TOHE B BbICYWEHHOM A0 NOCTOARHHONK Macchl,
Matpyua ©Onuskoro K  DonTumanpHOMy nnada Obina peanuioBaHa TpWu pas3a:

ANA NONYHYEHWA Kepam3auToODETOHHbIX cMece MCXOAHOW noasukHOCTbio OK=6; 12;
18 cm. lMpeaBapuTenbHbiii Pacxoa BOAbI ANA KAXKAOTO ONbITA (CTPOMKWU mMaTpuus!) Ha-
3Havanu no odbwuM pexomMeHAaUMAM B 33BUCUMOCTV OT NPUHATBLIX Pacxoga WeMeHTa,
3HAYEHUA & W 33paHHOK NOABWXXHOCTU CMecu. B npouecce NpoBeAeHUA 3KCrepuMeHTa
YKa3aHHbil Pacxof BOAbl KOPPeKTMPOBanyM A0 NOAYYeHUA 3apaHHbix 3HaveHun OK cme-
cun. Ana obecneyeHnAa MakKCUManbHOrO AdidexkTa nnacTuiuKauum cMecw sOAHLIA PacT-
gop aobasxku CAD BBOAMNIN Ha nocneaHem 3Tane NPUIroTOBNEHUA CMECcH.

3HauyeHUA BefiMYUH KOHTPONUPYEeMbIX MapaMeTpoB B KaXXAOM OnbiTe onpeaenn-
nu B coorTeeTcTeun ¢ aeicrsywwnmn FOCTamu no pesynetTataM UCNLITAHUA ONMNBbITHLIX
obpasuoB-kybos #“ npuam. B vacTHOCTM, KyOWKOBYIO NPOYHOCTbL OnpegenAnu no
FOCT 10180—-78*% wmoayne ynpyrocty — no FOCT 24452—80, nnotHOCTh — RO
roCT 12730.1-78.

PesynuTaThl 3KCNepumMeHTa npueeseHsl 8 7aon. 2, 3 n 4.

O6paboTKa noayuyeHHbLIX pe3ynbTatoB, NPOBEAeHHAA NO CTAaHAAPTHOW MeTOAuKe,
NO3BONNNAE NONYYNTL YpaBHEHUA perpeccuy BTOpow cTeneH BMaa

h h h
Y[R (28),Eg (28) p]l =bo+ Z bjxj=+ T bjxjj+ I bjxi .,
il i=1 i=1
j_':

CBA3bIBAOWNE KOHTPONUPYEMbIe NapaMeTpbi ¢ BapsupyemMbiMm hakTopamu.
KoaththuuneHTs! ypaBHeHWA perpeccum npuseaeHbl B Taon. S.

AHanu3 NOMyYeHHbIX YPaBHEHWW perpeccun MMNOTHOCTU P, KYBUKOBO# NpoOYHO-
CTU U MOAYAA YyNPDYrocTy 8 BO3pacTe ¢ = 28 cyT NO3R0ONUN YCTAHOBUTHL ClEAyIOWee.

«yGuscoBan npovrocts A (28)

1. Haubonswee snnAHYE Ha KYOUKOBYH NPOYHOCTbL KepamM3uTobeToHa Ha Kap-
GoHaTHOM rnecke, narotoenedHoro n3 cmeceit ¢ OK = 6 12: 18 cm okaswkiBawOT pac-
xoa uemeHTa L} v arperatHO-CTPYKTYpHbLIA (PAaKTOP I : C yBENWYEHMeM pacxoja lemeH-
Ta MPOYHOCTbL BO3PAcTaeT, ¢ YBONAWUYEHWeM 3HAYeHWA I — YMEHbLUaeTCA He3laBwuwcumo
OT UCXOAHOW NOABMWKHOCTWN.

2. O6nacTe NPMMEHEHNA NONYYeHHbIX YpPaBHeHUW ANA ONUCaHWA W3MEHeHWR Mpoy-
HOCTW Kepam3uTobeToHa B 3aBUCUMOCTW OT pacxopa ueMeHTa OrpaHuyeHa, Tak Kak
B 30HE 3KCNEPUMEHTa pacnofioXKeHb! TOUKW, YCNOBHO COOTBETCTBYICU\ME TpPeAenbHON
NPOYHOCTY Kepam3uTobeTOHa, AOCTAraeMoin NpPY pacxoaax UeMeHTa, MeHbWnX 3aAaH-
HOro sepxHero ypoeus — U, = 500 xr/m3.

MnoTHoCTb O

1. Haubornsbiiee snuAHWEe H3 MNOTHOCTS BLICYWEHHOIO AC MOCTOAHHON MACCHI
KepamanTobeToHa Ha KapboHaTHOM MecKe, HE3aBUCMMO OT WUCXOLHON MOABUMMHOCTHU
cMecH, 0KasbiBaeT 3HaYeHWe arperaTHO-CTPYKTYPHOIro paktTopa r .
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TaS5nwunua 2

e p— = — A - - S e P Pl S — Sl il S S T S S . R . Sl - A — - - ., e, e S L . Sl e i =R g o el S R——

N° Ky61KoBaA MPOYHOCTD, Moaynb ynpyroctv, +10=2 ) Mnot- Pac- |r =M/ (Mi+dax- B/LL B/U+p
onwita | MMa MMa HOCTb xoa |+K) Tyvec-
—_— e e | B cy- UeMeH- KWiA
R (28) | R (180)|R (365) |Eg(28) | Eg (180) E, (365) [xom coc- | Ta L, pacxoa
ToRHMM [ Kr/ m> B,
A wr/m®
OK=6¢cm
1 24,0 24.9 27,0 13,7 15,3 16,6 1509 500 0,0 441 0,88 1,48
2 24,8 25,8 27,7 11,1 12,3 12,1 1256 500 0,2 391 0,78 0,98
3 21,0 22,2 24,0 11,8 13,1 13,9 14567 500 0,6 386 0,77 1,37
4 19,2 20,4 21,9 11,6 12,7 12,7 1477 500 0,6 454 0,91 1.91
5 165 186 184 7.7 8.5 8.6 1472 300 0.6 423 1.41 2,01
6 15,1 16,5 19,4 11,2 12,6 118 1217 300 0,2 341 1,13 1,33
7 15,8 18.6 18,56 10,0 11.1 11,7 1486 300 0,6 373 1,25 1,85
8 15,6 17,7 18,3 10,3 11,5 12,1 1208 300 0,2 393 1,31 1,91
9 16,6 11,7 21,0 8,3 9,2 9,2 1222 300 0,2 327 1,09 1,29
10 21,0 24.6 27,6 10.4 11,6 11,7 1272 500 0,2 364 0,73 J,93
11 18,8 21,9 29,2 11,4 12,6 12,4 1401 500 0,2 318 0,64 J,84
12 12,9 18,8 21,4 11.1 12,2 12,3 1581 300 0,6 392 1,31 1,91
13 25,6 27,6 32,1 13,1 14,5 14,8 1349 500 0,2 318 0,64 0,84
14 18,3 24,6 25,9 11,9 12,9 13,8 1608 300 0,6 339 1,13 1,73
15 15,3 17,1 21,4 10,7 111 11,5 1248 300 0,2 282 0,94 1,14
16 24,8 27,6 30,6 13,7 15,3 16,0 1619 500 0,6 364 0,73 1,33
17 19,6 20,1 28,0 14,3 14,6 15,4 1466 500 04 286 0,68 0,98
18 18,8 19,2 22,6 11,5 12,6 12,4 1469 300 0.4 325 1.08 1,48
19 19,2 20,8 27,3 11,8 12,9 13,1 1518 400 0,4 311 0,78 1,18
20 24 .1 28,1 27,6 15.1 16,6 18,3 1457 400 0,4 320 0,80 1,20
21 23,9 26,6 25,06 13,4 14,0 1 4!6 1441 400 04 330 0,82 1,22
22 27,1 27 1 28,5 14,4 14,9 14,9 1411 400 0,4 273 0,68 1.08
23 17,3 18,6 20,1 9,9 10,7 11,0 1614 400 0,6 377 0,94 1,54
24 28,0 27,6 32,4 12,8 14,2 14,4 1448 400 0,2 291 0,73 0,93
25 25,2 25,6 30,6 12,7 13,3 14,0 1590 400 0.4 318 0,79 1,19
20 22,8 27,3 31,2 13,8 14,8 15,6 1600 400 0,4 320 0,80 1,20
27 25,5 30,0 30,7 13,2 16,0 16,2 1552 400 0,4 323 0,80 1,20
28 27,8 29,7 31.8 13,0 14,7 15,1 1530 400 0,4 332 0,84 1,24
29 23,1 30,0 32,5 14,6 15,4 15,9 1539 400 04 332 0,84 1,24
23,0 28,5 32,3 13,4 14,9 15,8 1562 400 0,4 325 0.83 1,23
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Taénuua 3

Tl P S— el S———— T i —

N° TKyGMKomn NMPOMHOCTD, Moaynb yRpyrocs » ¢HKTH: B/ B/U +
onbt- | Mla *10° Mfa _ | HOCTB YeCK i +r
B Cy- pacxop
Ta R(28) | R(180) | R(365)| Eg(28) | Eg (180} ]_E a (365) xor: BOabI
coc- B,
TOR- kr/m®
| o
R L SN S NN K. v .’ I DU DR
OK=12cwm
1 22,2 24.0 204 12,0 12,9 13,1 1454 500 0,6 455 0,91 1,51
2 24,6 25,2 24,8 10,0 11,5 12,0 1247 500 0,2 400 0,80 1,00
3 224 23,3 24,9 12,9 14,8 14,2 1443 500 0,6 390 0,78 1,38
4 16,6 17,1 21,3 10,0 1.1 10,7 1372 500 0.6 485 0,97 1,57
5 15,0 16,9 17,2 8,4 9,2 8,7 1472 300 0,6 453 1,51 2,11
6 18,1 20,3 20,6 11,1 12,7 12,4 1198 300 0,2 357 1,19 1,39
7 13,6 13,7 15,3 7,9 8,8 0,2 1466 300 0,6 408 1,36 1,96
8 16,2 17,7 19,8 8,5 9,8 10,5 1195 300 0,2 393 1,31 1,51
9 18,1 19,4 21,0 6,4 8,3 8,4 1186 300 0,2 360 1,20 1,40
10 25,6 25,7 26,8 10,9 12,2 13,1 1290 500 0,2 385 0,75 0,95
11 27,0 28,2 29,4 13,7 16,4 16,56 1377 500 0,2 320 0,64 0,84
12 12,3 14,0 14,4 8,4 10,0 9,9 1563 300 0,6 408 1,36 1,96
13 25,5 26,1 31,3 12,1 14,4 15,0 1363 500 0,2 325 0,65 0,85
14 16,8 18,3 20,3 9,9 11,5 11,7 1512 300 0,6 363 1,21 1,81
15 18,0 19,6 20,6 10,0 11,9 11,6 1269 300 0,2 298 0,99 1,19
16 25,5 28,2 29,7 14,6 15,9 16,5 1538 500 0,6 385 0,77 1,37
17 26,1 27,5 27,9 13,4 15, 15,9 1471 500 0,4 340 0,68 1,08
18 17,7 18,9 22,0 10,1 11,2 11,4 1406 300 0,4 324 1,08 1,48
19 19,4 20,2 26,7 10,3 12,1 12,1 1452 400 0,4 324 0,81 1,21
20 24,0 25,5 30,0 10,3 14,5 15,2 1428 400 0,4 340 0,85 1,25
21 22,2 23,8 26,4 11,6 13,1 13,9 1442 400 0.4 344 0,86 1,26
22 23,5 24,5 25,6 10,9 13,2 13,6 1406 400 0,4 316 0,79 1,19
23 18,3 19,56 19,6 9,9 11,2 11,7 1604 400 0,6 392 0,98 1,68
24 23,1 28,5 29,7 12,6 14,3 14,5 1408 400 0,2 292 0,73 0,93
25 24,3 29.1 32,7 15,7 17,3 16,8 1609 400 0,4 360 0,80 1,20
26 25,8 25,0 32,4 14,5 14,8 16.5 1561 400 0,4 344 0,86 1,26
27 23,0 28,2 31,8 14,6 15,7 15,9 1562 400 0,4 324 0,81 1,21
28 24,1 24,5 29,4 13,2 13,9 15,4 1522 400 0,4 340 0,85 1,25
29 22,5 29,2 32,4 13,7 14,5 14,6 1552 400 0,4 328 0,82 1,22
30 24,0 27,3 30,0 14,4 15,3 15,1 1562 400 0,4 344 0,86 1,26



N® KyouxKoran npoYyHOCTS, Mop.xn_b Yrpyrocru» Mnot- Pac- = DaxTu- TBILI, B/U +
onsl- | MMa x10"°, MMNa HOCTb XOA =M/ (M+| Heckunn | + r
T8 —————— et | BoY- uemen-| +K pacxoa
R(28) | R(180)| R (365) E 3(28) Eg (180)|E, (365) | xom Ta L, BOAbI B, |
cocto- | kr/m? Kr/m3
' AHUK P,
Kkr/m?® I
e _..l_..____ —_— e e e —————————— e e e . N e —
OK = 18 cwm

1 18,9 19,6 22.4 10,7 11,9 12,4 1424 500 0,6 485 0,97 1,57

2 23,7 25,5 26,1 9.8 10,9 10,9 1202 500 0,2 405 0,81 1,01

3 21,1 22,2 24,3 8,8 10,6 11,1 1428 500 0,6 395 0,79 1,39

4 19,4 21 21,2 9.8 10,9 10,4 1415 500 0,6 500 1,00 1,6

5 13,5 14 16,6 7,7 8,8 8,4 1432 300 0,6 483 1,61 2,21

6 15 16,4 17,4 10 11,1 10,7 1194 300 0,2 363 1,21 1,41

7 12,3 12,8 14,7 6,8 7,7 8,2 1428 300 0,6 426 1,42 2,02

8 16,3 17,4 17.4 8.1 9.6 9,9 1190 300 0,2 375 1,25 1,45

9 15 15,4 18,3 7.4 8.1 8,3 1168 300 0,2 354 1,18 1.38
10 19,7 22,1 23,4 8,9 10,1 10,1 1212 500 0,2 395 0,79 0,99
11 28,7 28,3 29,1 14,6 15,9 16,8 1339 500 0,2 340 0,68 0.88
12 13,2 15 14,1 7.8 8,8 8,7 1490 300 0,6 401 1,37 1,97
13 27 28,5 32,5 10,9 12,3 12,2 1342 500 0,2 330 0,66 0,86
14 16 18,4 19,9 10 11,1 11,4 1514 300 0,6 369 1,23 1.83
15 23 24,6 24,9 10,6 11,6 12,1 12561 300 0,2 303 1,01 1,21
16 20,7 22,5 256 12,8 14,2 14,9 1587 500 0,6 405 0,81 1,41
17 28,5 30 30 14,5 16,1 16,6 1425 500 0,4 370 0,74 1,14
18 12 15,2 16 8,3 9,4 9,2 1394 300 0,4 348 1,16 1,56
19 16,2 18 23,4 10,5 11,7 12,7 1332 400 0,4 376 0,94 1,34
20 18,3 19,56 23,3 8,5 12,1 12,8 1428 400 0.4 368 0,92 1,32
21 19,6 21 21,9 8,7 12,3 12,2 1447 400 0,4 356 0,89 1,28
22 24 25,7 27,3 10,9 13 13,1 1446 400 0,4 336 0,84 1,24
23 16,5 18,6 21,3 0,8 11,8 12,1 1610 400 0.6 432 1,08 1,68
24 249 28,5 27,3 13,3 14,4 15,1 1473 400 0,2 380 0,95 1,15
25 23,9 29,7 30 13,7 16,3 16,5 1561 400 0,4 340 0,85 1,25
26 25,1 29,3 30 12,6 13,3 14 1554 400 0,4 344 0,86 1,26
27 21 25,9 28,2 11,1 12,6 15,3 1502 400 0,4 364 0,91 1,31
28 24 24,9 29,1 14 14,3 14,8 1481 200 0,4 344 0,86 1,26

N 29 23,1 28,5 29,2 13,3 13,8 14,6 1541 400 0,4 364 0,91 1,31
@ 30 23,4 27,6 28,3 12,9 14 14,4 1628 400 0,4 344 0,86 1,26
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Xapakrepnu- Ean-
CTNKW® HLa I
nave- | bg
peHnA :I:
R {28) MIa 24,2
AR (180) MRa 26,7
R (365) MAa 306
Eg (28).10-3 MMa 13,52
E (180) 10-3 Mha 14,64
p Kr/fm2 1538
R (28) Mfla 23,4
R {180) MMNa 26
A (365) MMa 29,6
Eg(28).1073 Mfla 13,24
E {(180) .10~ MIMa 14,5
EB (365) .10~ MMa 14,68
D kr/m® 1527
R {28) Mila 22,1
R (180) MMa 25,5
K {365) Milta 27,3
Eg(28).1073 Mila 12,1
E (180).107 MMa 13,69
EB (365) .10~3 MMNa 13,99
0 kr/m® 506

—0,05
0,4
—0.6
~0,04
—0,06
—0,15
85

NS - A . - —- el el SN S S - . e ol e o S

—1.1
-1,1
-0.6
—0,41

—0,1
—0,35
~0,25
0,29
—1

06 -4,
0,06 -—5,1
—1,2 2,4
0,12 —06
0,13 -08
0,22 —095
1246 —46,3
-19 -48
24 -1,7
2  —29
0,06 —0,39
-0,34 —0,6
—0,51 —0,52
107 —53
-2,3 -—3,3
24 —1,4
~21 —2,4
~0,52 0,21
—0,45 —0,57
0,5 —0,85
110,8 —74,3
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2. Bnwsnuve pacxoga uemMeHTa Ha MNOTHOCTb CKa3biBAaeTCA B MEHbLUeH CTeneHw,
yem BAMAHME (PaKTopa r v CBA3AHO C 0COOOW PORLI0 AOMNMOAHUTENBHOFO KONMYECTBA
80As!, 0becneyusatowlero TpebyemMyio NOABNIKHOCTL CMecH,
Moayne ynpyrocmn £, (28)
Hawnbonbiwee BAUAHKE HA MOAYNb YNPYrocTW KepamanuTobBeToHa Ha Kap6oHat-
HOM recke, He3aBMCUMO OT UCXOAHON NOABUMHOCTI CMeECW, 0KasbiBaeT pPacxosa ue-

1.

MEHTa.

2. BnuAume pacxopa aobasku CADB, copepxaHuvA MbinY B necke WM arperatHo-

CTPYKTYPHOro aKTopa I 3aBUCHUT OT WUCXOAHOHK MOABMXXHOCTY CMecH, T.6. CBA3aHO
C pacxoaom BOAbl, 06ecneynBadnmM 3Ty NOABUMCHOCTS.

Takum o0b0pazom, OCHOBHOE BAWMAHME Ha nNpoyHocTh A (28),

MOAYINb YINPYroctwu

Egp (28) u nnoTHOCTL p KepamawToGeTOHA Ha KAPBGOHAaTHOM MNECKe B TOW UMW WHON
CTeneHW OKa3bIBAKT pacxoa uemeHTa U, arperaTHo-cTpyKTypHbilA hakTop r, 8 TaKKe
nexoaHan MOJBWKHOCTE CMecW, KOTOpaA B MNpUCYTCTBuM Xumudeckoin pobBasku CAB

06ecrevnBaeTCA 4OMNONIHUTENbHbIM PAcxXOAOM BOAbI.

YuniTbiBaA 3TO, ANA OMUCAHWNA 3aBUCUMOCTU YKAa3aHHbIX XapakTepucTUK Kepam-
3WTOBETOHA OT OCHOBHLIX (haKTOPOB COCTaBa NPEANOMEHO YMPOCTUTb TOAYMEHHbIe

YPaBHEHVA perpeccuy BTOPO# CTENeHW BBOSA B KauecTee MapameTpa, XapaxkTepuayio-
wero coctas, 0606weHHsIN hakTOp coctasa @ = B/ +r .
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Taonwvwua 5

3HayeHwuA cTa-
b2 bra | bag TUCTUKHU F

-18 19 09 -06 084 -0,42 -04 06 1,1 1,27 4,56
-004 18 -18 -09 02 -08 04 03 14 32 456
06 -11 -18 -09 -015 -11 -0,5 005 08 4,1 4,56
-005 042 -214 021 025 029 -007 015 —045 3,06 4,56
031 004 -19 029 03 030 -007 021 —-046 4,44 4,56
086 -0,6 —-22 014 011 025 —025 0,98 —081 503 4,56

-261 -871 174 -95 -84 2930 -14 —-12,4 -5 3,45 4,56
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098 015 -2 -03 -038 -0,8 046 037 045 183 4,
2 -067 —082 -04 -066 003 066 051 —034 166 A4,
06 -1,73 -32 -09 -02 02 -011 066 —-065 342 4,

-044 -0,62 -098 0,14 —0,65 0,21 -0,06 0,22 -0,36 1,27
-053 -051 -109 014 -04° 0,2 -005 0,29 -05 1,79

4,56
4,56
4,56
-087 08 -088 0,14 —-048 0,27 0,19 0,22 0,32 3,04 4,56
4,56
4,56
—53 —-68 14 -3,7 -218 396 48 57 -76 297 4,566
0,45

-35 1,1 32 -~05 -—072 - 048 -—-1,1 —1 347 4,56
—4 -02 009 -26 -052 -03 -054 13 -1,26 3,333 4,56
-6 -03 -06 -11 -01 -03 -040 01 -1,4 4,37 4,56
-167 -1,32 0,35 -0,09 -0,25 0,12 — —-0,27 —0,05 2,88 4,56
-1,37 —-0,7 -0,26 -0,03 -0,34 0,14 -9006 _0917 —0,13 159 4,56
-0,97 -1,08 -008 006 -045 021 -0,05 —025-028 1,72 4,56
-1038 373 577 —-141 -151 —-189 -980 -9 -—168 164 4,56
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B kavectse o6uleil 3@aBUCUMOCTN NPEANOMEHO ypPaBHEHUE pPerpeccyun fnepeoit cTe-
neHy suna

Y1 R (28) ,Eg (28) ,p] = bgbix,
rope X = B/Ll +r,

3HavyeHnA 0600uEeHHOr0 (lakTopa cocTasa, NOMy4YeHHble B pe3ynbTate nposepe-
HUA 3KCNEPUMEHTA, NnpuBeaeHtl B Tabn, 2.

AnAa ycranoBneHnA napameTpPos MPUBEAGHHOW 3aBUMCUMOCTU M €€ OueHKUu npo-
BOOVNY MATEMATUKO-CTATUCTUUECKUIE aHanus3, KOTopbIli BKAtovan B ceBA CTAHABDTHbLIE
METOAUKIW NOTFMMECKK CBRA3AHHLIX MeXAY COO0W KOpPPenAuNOHHOIO, PerpeccuoHHoO-
ro ¥ ANCNepcnMOHHOro anannios. B yactHocTy:

NPOBEPKY HOPManNbHOCTW pacnpefenieHUA 3IKCNEPUMEHTaNLHLIX 3HAYRHWIH Chny-
YavHbiX BenUuuH X 1n Y

YCTaHOBAEHWE TECHOThI NUHEeNHOR cBRA3n mexay X u Y — sBoiuucnerue sbiBopou-
Horo (r xy) W reHepanbHOro (pxy) Ko3dhdhUuKeHTOB KOpPPenAuMn,

BbiyucneHve koaddmuuenToB b, ¥ by, NOsiyyeHue ypaBHEHWA perpeccun yKa-
39HHOM0 BUAA C rpadnyecKoil NPOBEPKOA NINHEWHOCTU KPWBOY perpeccul, BbliYUCHe
HUe Mepbl MHANBUAYANBHOTO pacceAHnA fy, BOKPYr NUHWKM perpeccuu,

nposepky {(Npn Heobxoaumoctu) 3IHAYNMOCTM MNOMNYYEHHOrO YpPaBHEHWA per-
peccun;
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a) R(28),Mlia 5) R(28),Mlla 6) R(28),Mila

30 1 7
NG |
25 N “ - - R S |
SN
20 . \
N ~
15 * 4
10 ~
5

g8 12 16 2(B/M+r) 08 12 16 2(8/+r) 08 12 16 2(8/Ur)

Puc. 1. 3asucumocts Kybukosoi npouHoctu R (28) kepam3uroBeroHa Ha Kapbouar-
HOM recKe oT 0Bo6ueHHoro gakropa cocrasa ® = (B/Ll + 7} npn ucxoadol noasux-
Hoctyn cmecu OK =6 ¢cm (@), OK = 12 cm (6), OK =18 cm (8): ——— — rpaHuubl
85% aoBepuTenbHLIX uHTEepRanns

NOCTPOGHNe AOBepUTENbHLIX WHTEpEasioB nNpW 3aAaHHOW A0BepPUTENbHON Be-
POATHOCTK:

NPOBEPKY runoTtesbl 06 0AHOPOAHOCTW AWCrepCwui Syﬁ BenmunH Y u nonyveHue
ycpeaHeHHbIX NMHENHbIX YpaBHeHn perpeccun.

ANnA Bcex uvccneayembiX XapaKkTepPUCTUK KepamM3uTobeTOoHa HAa KapOboHwaTHOM riec-
Ke, M3roTopneHHoro W3 cmeced ¢ OK=6: 12: 18 cMm, cOOTBeTCTBYOWIME 3HAYEHURA
R(28), £5(28), p v O=B/U4r noauHAIOTCA 38KOHY HOPMAaNbHOFO pacnpegencHun.

PeaynbsiaThl CTAaTUCTHUYECKUX PEcYeTOs npuseaeHs! B Tabn. 6.

Kaxk BuaHO n3 aTon Tabnuusl, Mexxay Kybuxkosoh npovyHocTsio Ryg ¥ 0606wWweH-
HbiM (hakTopoM coctasa ®=B/Ll+r cywecreyetr TecHam JfKUHEAHaA CBA3b. 3HAYCHUR
BbIOOPOUHbIX KO3(NUNEHTOB KOPPENALUN T, W3MEHAITCA OT MuHyc 0,68 ao mu-
Hyc 0,82 8 3aBncumoOCTV OT KCXOAHOW NOABMXHOCTW CMECU: NpPoOBepKa Hyneson ru-
noTe3bl O pPABeHCTBE HYMO reHepanbHOro xKoadhduuueHTa KoppenAunin Hg:pxy=0 No-

KKasana, JYTo HynesaA runoTe3a MOXKeT ObiTb OTBepPrHyTa npyu ypoOBHE 3HaYMMOCTW
a=0,05 B8 none3y aneTepHaTUBHOU runoTesbl H l:p,,y#o. pathuvyeckan uyHTepnperta-
UMA TNOAYYEeHHbIX NUHENHLIX YpPaBHENWW perpeccuit KyDUKOBOW NPOMHOCTW A2y
npusegeHa Ha puc. 1.

[fpoBepKa HyneBOih runotesasl 06 oaHopoaHocTu aucnepcun Rag v O=B/L+r
Hy: (syz) 6— (Syz) 12= lsyz) 18 Hg: (sz) 6— (sz) 17= ls,ﬁ) 18, BbLINONHEHHEA no
G-kputepuio Koxpewa, noxkasana, 4yrto HynesaA runoTtesa MoxeTr ObITb MPUHATA npw
a=0,05.

CneposaTensHo, AnA onucauuA 3aBucumoctu A (28) ot cdaxkTopa ®, Hesasucu-
MO OT UCXOAHOWN NOABMXHOCTU KepaM3anToOeTOHHOUW cMecn, MOKeT ObITb MCNONL30OBa-
HO ycpeaHeHHOe NKWHeNHoe ypaBHeHUe perpeccun.

R({28) = 34,56—-10,2 (B/U+r).

YcpeaneHHbI KO3h(MUMEHT KOPPeNAUWAK PaBeH I x, =0,75; mepa unANYMaysnb
HOro pacceAHWA BOKPYF NMHUWM YCPeAHEHHOWU perpeccun cocrasBnAer A‘V-=2,9 MTa.
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XapakTe-

PUCTUKY

EB(ZB) 10°* 18

. S M — ey Sl S S L

HEeHHOe

S I

obvAac-
HEeHHAA

i perpec-
cuew

2
'SP

| Kpn-_-I NucnepcunA

- Skl p— S S —

TOYHAR
S 2
oCcT

TaGnuwua ©

Fpacy

F a6

N

1669 MINa 2,048 20020758 2776971 7,2

2,048 49079297 3931561 12,4

2,048 39575871 2210102 17,9

55379
45970
26303

—{ OK, T—ﬂ.ﬁ‘-‘-ﬂep‘:““ KosdduuneHTs: Mepa g
cM —————e —————— ) uHauBu- | TEpUn
KKOppenALnM | perpeccum | ayaneHo- | CTbio-
e — —_— e e e e e e e e e e e o pac- BEeHTa
S5’ | Sy? I xy AI a bo by cennnA ANA
l anA | d'y aAoBe-
H 1: | pPyn-
P. TenNb-~
#:‘3 HOTO
nHTep- |
Bana
l npy
| =
_I_ L =0,05
6 0,09 1653 —0,68 0,05 330 =92 30MNOa 2,048
12 0,10 1878 —0,76 0,05 35,0 -10,2 28 MNa 2,048
18 0,10 2212 -0,82 005 374 -12,4 2,7 MNa 2,048
vepea- 0,10 1914 0,75 0,05 34,5 —10,2 2,9MMNa 2,048
HEeHHOE
o 6 009 3371584 -045 0,05 1564 -275 16¢
12 0,10 5488379 —-0,54 0,05 16,88 —4,10 1957 "
0,10 3498577 -0,69 0,05 1383 =368 1637 "
vepea- 0,10 4064256 —0,54 0,05 15,47 3,63 1705 ' 2,048
HEHHO® _ L e e
6 0,00 16459 0,34 0,290 1264 145 123 kr/m° 2,048
12 0,10 15249 0,33 0,10 1261 126 119 2,048
18 0,10 5605 039 0,05 1281 93 70 2,048
ycepeg- 0,10 12438 0,353 0,5 1263 127 106 * 2,048

—

S N
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4,2
a=0,05
4,2
a=0,05
4,2
a=0,05

15069
14152
6708

3.67
3,25
3,77
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TecHOTa JIMHENMHOR CBA3W MexAy Mmoaynem ynpyroctu Eg (28} v chakropom 9=
=B/l\+r XapakTepuayeTCA 3HauyeHUAMK BbIGOPOYHOTro Ko3hduuneHTE KOppenAaunx

I xy, KoTopble uamenaloTcA oT munyc 0,75 ao munyc 0,54 B 3aBMCUMOCT# OT UCXOA-

HOY NOABUXHOCTU CMECH.
Mpu yposBre 3wayumoctu a=0,05 npuHATE anbTepHaTWBHaR rUNOTe3a Hl:pxy#.

I"pach nyecKan HTepnpeTauva NONyvyeHHbLIX YPaBHEHWA perpeccun moayna ynpy-
rocty Eg(28) B rpavmuax 95% posBepuTenbHbIX WHTEPRaNOB NpuBegeHa Ha puc. 2.

YunuTbiBan HeBbICOKME 3HAUEHUA KOIPPUUUEHTOB KOPPENAUMU & x,, a8 TaK)Ke pe-
3YNbLTaThl rpathruecKoro aHanuia NUHeRHOCTU KPUBLIX perpeccun, AsA A0NONHUTESb-
HOY OLEHKW RPUroAHOCTM MNONYYEHHbLIX NWHENHbIX YpaBHeHWW perpeccuy npu onuca-
hnuu 3aBucuMocTn Eg (28) ot daxtopa ®=B/U+r 6bina nposeaeHa OUGHKA 3HAYUMOC-
TV KaXAOro N3 ypaBHeHuil NyTeM npoeepKy No F-KpuTepuio HYNeBoOW runotTesbl o pa-
BeHCTBE HYn Ko3hduunenta perpeccun Ho:H1=0. PeaynbTaTel cOOTBETCTBYOLNX
BbiYUCNEHWIA, NpuBeaeHHble B Tabn. 6, NO3BOANNKW OTBEPrHYTh HYNESYID rruNoTesy B
noneay anbtepHatusnonn Hqp:b1#0 npu yposue 3naunmoctn a=0,05. Cneposatens-
HO, B paccmaTtpueaeMsiX ypaBHeHuaAx perpecun daxkTop P=B/LI+r sHOCUT CyluecT-
BeHHbLIN BKNaa B O0ObACHEeHUE EB(ZB): ypasHeHuA perpeccun £5(28) cratuctudeckn
aHayumbl npyn a=0,05 v npuroaHsl gnA ONMCaHUA 3aBUCUMOCTU MOAYNA YNPYIrOCTY
or taxTopa ®. Hynesam runotesa 06 oaxopoaHoctu aucnepcuit g (28) —H,:
(Sy?)¢=1(8)?);,=(Sy?) ;5. BoINONHenHaR no G-kputeputo KoxpeHa, npunATte npw
yposHe 3HauumocTu a=0,05, Takum obpasom, anA onucaHuA sesucumoctn Egp,, OT
thaktTopa ® HeszaBUCUMO OT UCXOAHOW NOABWIXKHOCTY KEPamM3UTODETOHHOW cMecUu, MOXEeT
ObITh NCNONL30OBAHO YCPeAHEHHOR NMHENHOE YpaBHEeHNe perpeccun

EB (28) .10°2 = 15,47 — 3,63 (B/U +r).

YcpepHeHHsIn Ko3apduumeHT Koppenfauun ny=—0,54; mMepa MHAUBUAYANbHO-
FO pacceRHVA BOKPYF NUHUK ycpeaHeHHOW perpeccuyu coctasnAet 6,~1705 Mila.

TecHoTa nNUHEeNHOWN CBA3WM Mex<Ay NNOTHOCTLIO p U thakTopom O=B/U+r xapak-
TepU3yeTCA 3HAYQHUAMW BbIOOPOUYHOro KO3(hdUUKEHTa KoppenAuun I xy: KOTODbLIC
rnameHaloTcA oT 0,34 ao 0,39 B 3asucumoctu OT UCXO4HOW NOABUIKHOCTY CMECH.

MNpoeepxka Hynepo#l runotesbl OT PABEHCTBA Hy0 reHepanbHOro KoadhduureM-
Ta wkoppenAunu H, :py,¥0 nokaszana, 4To HynesaA ruNOTe3a MOXET GbiTh OTBEPTHY-
Ta B NONL3Y ansTepHaTWBHOW nNpu yposHe 3HaummocTn a—=0,05 — anA kepamautoGe-
TOHA, N3roToBNeHHOro na cmecu ¢ OK=18 cm, a npu yposHe 3Hauumoctu a=0,1 — annA
KepamMm3nTobeToHOB, n3roToBneHHbIX n3 cmeced c OK=6;: 12 cm.

I'pacdhvueckan uHTEPNpPETAUUA ROAYUEHHBIX NUHEAHLIX yPaBHEHWUA perpeccuv RNQT-
HOCTKH KepamauTobeTtoHa p B rpanuuax 95% poBepuTenbHbIX UHTEPBANOB NpUBeAeHa
Ha puc. 3.

PeaynbTaTbl AONONHWTENBLHON OUEHKU TIPUrOAHOCTY YpPaBHEHWA perpeccuy npu-
BofieHbl B Tabn. 6 1 NOKa3bIBAOT, YTO HYNEBaA FUNOTE33 O PABEHCTEE HYMO KO3du-
uveHta perpeccun H,:b,=0 moxeT O6bITb OTBEpPrHytTa 8 nNOMNbL3y anbTEPHETUBHOM
H, :bs #0 npu yposHxe sHauumoctn ¢=0,1.

3TO CBUAETENLCTBYET O TOM, YTO NUHEWHLIE YPaBHEHWA perpeccuy NNOTHOCTY
KepamM3uTobeToOHa p CTATUCTUYECKUW 3HauMMb! npv a=0,1 U NPUrogHbl ANA ONUCAHUA
3aBUCUMOCTU p OT thakTOopa O=B/LI+r .

Hynesan runotesa 06 OAHOPOAHOCTU aucnepcun p Ho:(Syz) = (Sy-‘)“=
= {Sy?) ;5. BbINONHeHHAA no G-kputepuio Koxpewa, NPUHATA NPW YpOBHE 3HAYUMOC-
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Puc. 3. 3asucvMMOCTe MNAOTHOCTN B
CYXOM COCTORHMM p Kepam3utobe-
TOHa Ha KapboHarHoOM necKe oOfT
0606weHHoro thaKTOpa CoCraBa
& = (B/Ll + r) npu ucxoaro# fnoAa-
BuxKHoCTU cmecn OK = 6 cm (a),
OK =12cm (8), OK=18 cm (8);
—————— rpanvusl 95% pose-
PUTENbLHBIX UHTEPBaNos

Puc. 2. 3asucumocts moayns ynpy-
roctu £5(28) «epamsutobetona wHa
KapboHaTHOM necke OT 0606weH-
HOro drakTopa cocrasa ® = (B/L +
+ r) npu UCX0AHOW NOABMXHOCTY
cmecu OK = 6 cm fa), OK = 12 cm
(6), OK = 18 cm (g); === —=rpa-
HuubLl 95% poBapuTenbHbIX UHTEp-
BaNoOB

46 10 4 18(8/U+r)

EB‘ 70.? Miia
15 § - T
\\ |
71 — St e ]
~
.
~
\\
’ RN
N
3

a6 10 14 18( B/L{+r)
b)

Eq 10° MITa
15 2




v a=0,05. CnegoBaTensHo, ANA OMUCaAHUA 3aBUCUMOCTN p OT thakTopa P, HeszaBuCH-
MO OT WCXOARHOM ROABWKHOCTU KepamM3uToBeTOHHOW cMecu, MOoXeT ObiTh UCNONb30-

BaHO YCPeAHeHHOe NUHENHOe ypaBHeHWe perpeccun
0= 1263+ 127 (B/U +r).

YcpeaHeHHbl?  KOAMMUUMEHT KOppenAunn I ,,—0,353; mepa uHAvBUAYanbHO-
ro paccerHuA BOKPYr NAMHUW YyCpeaHeHHo#h perpeccuw coctaenreT &,—106 Krim®,

[Tony4eHHbie pe3yrnbTaTbi MOCAE KOPPEKTUPOBKY, Y4UTLIBaIOU{EN B0O3MOXKHOE
npuMeHeHue B KepamauTobBeToHe Ha KapBOHATHOM rMecke cynepnnacTudrKaTopoB
Tuna C-3, Obinn UCNONb30BaHbl MpK Pa3paboTKe METOAUKW KOMMABKCHOW OnTUMU-
3auMM  KepamauToBeToHa AR OCHOBHLIX HECYLUUX KOHCTPYKUMI KPYrHONaHeNbHbIX
WUnbiX aomoe (cm. n. 5 Pexomexaauni) .

Npunoxenne 2

AKCNEPUMEHTANbHOE YCTAHOBIEHWE 3ABUCUMOCTEWN,
XAPAKTEPU3IYHOUWUNX WSMEHEHWUE BO BPEMEHWU NMPOYHOCTU R
U MOAYIIA YIPYIOCTHU £ KEPAM3WUWTOBETOHA
HA KAPBOHATHOM MNECKE

B peansHO nNpakTuKe NpoeKTUPOBaHMA KOHCTPYKTUBHbLIX 3MEeMeHTOB Hecom-
HEHHbIN WHTEepeC nNPeACTaBNAKT cBeseHMA 00 wu3MeHeHWU BO BpemMeHu OCHOBHbIX
CBOVCTB Kepam3uTo6eToHa — KyGukoson npoudoctTn A 1 moayna ynpyroctu E.

Uccnegosannamu, nposedeHHbiMn 8 OAeCCKOM MHKEHEPHO-CTPOUTENIBHOM  WUH-
CTUTYTE, YCTAHOBAEHO, 4TO HA usmeHenne A un Eg KepamauTobeToHa Ha KapBoHaTHOM
recKe, uarorosneHHoro vui cmecen ¢ OK=6: 12: 18 cm, BAuRIOT oaHM N Te e thak-
TOopbl. B 4acTHOCTW: yCcnoBuA TeepAeHUA (TemnepaTypa W BNaXHOCTk Cpeabt) ;@ BOAO-
uemMeHTHoe oTHoweHye B/ll; 3epHOBOK cocTas 3anonHuTenei; HanuuMe XUMUNECKUX

A00aBOK: peonoruyecKkye CBOMCTBA CMECHU,
YunThiBana 3710, 6bINY NOCTaBNEeHb! 3aga4n;

YyCTaHOBUTL XapaKTep W cTeneHb BANAHWA BO3pacTa KepamauTobeToHa Ha Kapbo-
HaTHOM necKe Ha W3MeHeHue KyOBUKOBOW NpPoOYHOCTM R U MoAynA YNpyrocru Egp B
3aBUCUMOCTI OT (aKTOpPOB cOocCTaga M UCXOAHOW NOABUKHOCTKY cMecy — _0I<=6; 12,
18 cm;

YCTAaHOBUTbL CTAaTUCTWYECKUE HAEXHbIE 3aBNCUMOCTW, XapaKTepusylowne uvuame-
HeHue A u EB 80 BpeMeHU.

PeweHpe nocTaBneHHbIX 3agay NpoOBOAMNY, UCNONL3YA PR3yNnbTaThl nNNaHupoBaH-
HOPO 3KCNepuMEeHTa, KOTOopblie npueegedbl B npun. 1, CooTBeTCTBYHOLWMNE PACYEThl Bbi-
MONHANU NO ypasHERWAM pPerpeccuy BTOPOM CTENEeHN, cBA3biBalownmM A © EB C OCHOB-
HeIMU (haKTopamu cocTaBa B Boapactax t—=28: 1802 365 cyr.

A ouenkn eauAnna hakTopoB COCTaBa U UCXCAHOW NOABUXHOCTA CMecn On-
peAenAnu pacueTHble 3HaveHWA npoyHocTu A n moayna ynpyroctu E;, noacrasnan
B YKa3daHHble YPaBHEHWA perpeccu KOAUPOBaHHLIE 3HavYeHMA (HhakTOpPOB, KOTOPbLIE
npueeaeHb: 8 Tabn., 1 (Kybukosana npouHocTte R) n B Taébn. 2 (moayne yrpyrocru
EB).
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Tadbnuua 1

dnlik S S S—— _—'————— —— —— P S d— T N, m— — I S — R — S — . S i— S S— I S e S S i S P il S del— b S {S— O A S— R

N° coc- 3HaveHue haKTopos N? cocTaBoB, COOTBETCTBYIO-
Tapa ————— e — — —_— — WX BNMAHUIO (PaKTOPOB
L CAb Kapbo- r=
HaTHOWN =M/
nbNn [(M+K)
( —1 0 O —1 Bnuauve LW: coctaewsl N° 1,4
2 —1 0 0 0 25 3,6; snuaHue CAb:
3. —1 0 0 +1 coctasbl N° 5, 7, 8; snuaHue
4 opt 0 0 ~1 KapboHaTHO# NbiNu; cocTa-
5 opt 0 0 0 Bbl N° 9, 10, 11; Bnunanne
6 opt 0 0 +1 r =M/ (M+K):cocrasui N° 1,
7 opt ~1 0 0 2,3: 4,5,6
8 opt +1 0 0
9 opt 0 —1 +1
10 opt 0 0 +1
11 opt 0 +1 +1
Tadénuwua 2
N° coc- 3HaveruA drakTopoB N° coctasoB, COOTBETCTBYIO-
Tapa ————— e ———— e — ———— |  WUX BJINAHUIO (PAKTOPOB
L cAab Kapbo- r=
HaTHOW =M/
nbINy AM+K)
( -1 0 0 —1 BaunaHue Ll: cocraesi N° 1, 4,
2 —1 0 0 0 12: 2,5,11¢ 3,6, 13: BAunA-
3 —1 0 1, +1 e CAB : cocragbl N° 5, 7,
4 +1 0 0 —1 8: BAnAHue KapBoHaTHOW Nbl-
5 +1 0 0 O nu: coctassl N°5, 9, 10: snn-
6 +1 0 0 +1 AHue r =M/ (M+K) : cocTaBel
7 +1 -1 0 0 N°1,2,3; 4,5,6; 11,12,13
8 +1 +1 0 0
9 +1 0 +1 0
10 +9 0 —1 0
11 0 0 0 0
12 0 0 0 —1
13 0 0 0 +1

flofyueHHbie pacyeTHbIe aHaveHnas R n E 3 NpUBeAeHbLI COOTRETCTBEHHO B Tabn. 3 u 4.

Viamenenue so epemenu xybBuxoeoli npouywoctru R. MpeapapuTenbHblit aHanu3
pacueTHbIX 3HaveHUit A noKasan, yYTo He3aBACUMO OT WCXOAHOU NOABUKHOCTU CMECH
BCe BbIOpaHHbIE COCTadbi Kepam3uToBeTOHa MOXKHO YCNOBHO pasfenuTh Ha ABe Fpyn-
MNbl, COOTBETCTBYOUW\NE MUHMMaANbHOMY W ONTUMaNbHOMY pacxofaM uemeHTa. Xapak-
Tep K3MeHeHUA KyOWMKOBON NPOYHOCTY B 3TUX rpynnax OTNWYEETCA, YTO IO3BONAET
YHecTh BAUAHWE PacxXOoa LeMeHTa.

Kak sugHo #3 Tabn. 3, xapaxkTep BNuUAHMA (haKTOPOB COCTaBa Ha KyGUKOBYIO
npoYHOCTL A W3MEHREeTCA € yBenuueHuem BO3pacTa kepamanToGeTowa Ha KapBGoHaT-
HOM necke, N3roToBNEHHOro U3 cmeceit ¢ OK=6:2 12: 18 cm. [inA oueHku craTUCTN-
YeCKOW 3HaYMMOCTU 3ITUX U3MEHEHWI 6bina NpoBe/AeHa NPOBEPKA HYNEBOW TMUNOTE3b
06 opHopoawoCTW aucnepcuiin R B Bo3pactax t=28: 180; 365 cyt Ho:(SR%)28=
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Taébnuua 3
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N° coc- PacueTtHbie 3nvaveHnAa AR, MAa, anfA KepamauTo6eTOHOB, W3roTOBAEHHbLIX 13 CMecelt ©

A S — — il N N s

10

L . r 3 - ¥ ¥ ¥ v 1 4 ]

28

18,8
18.8
18,8
27,3
27,1
27,1
27,3
26,8
28,5
27 1

26,5

OK=6cmnput, cyt

22,7
24 4
21,4
32,5
32,1
29,0
32,9
31,6

18,4%
18,4*
18,4*

14,6
14,7
10,8
24,1
24,2
20,3
24,2
24,2
21,4
20,3
19,2

23,1
20,7
18,3
30,3
27,9
25,5
25,9
25,9
26,6
25,5
26,8

OK=12cmnpu ¢, cyTt

180 | 365 28 | 180 ‘ 365 o8 _:[ 180

21,7
228
17,7
29,8
20,9
25,8
27,7
30,3
26,8
25,8
24,8

*InayeHun R, CKNIOYEHHbBIE M3 PAacYeTa Npy npoeepKe rno f-Kputepwio CTbIOAGHTA.

14,0
14,8

9,2
23,5
23,3
17,7
23,3
23,3
18,4
17,7
17,0

22,4
20,0
17,6
30,9
28,5
26,1
28,4
21,9
27 4
26,1
248

*—_———-—

OK=18 cm npu ¢, cyT

365

22,8
20,7
18,6
31,3
29,2
27,1
27,8
28,2
28,5
27,1
25,7
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N° coc-
Taea

O 0 N O O &H W N

10

11
12

13

Taonvua 4

L J 3 "« 3 I 7 a1 25 5 I _F 1 . _ ]

Al Skl Sl SN S s iy S S S —

PacueTHble 3HaueHnA £ 5" 10=3, Mla, anA KepamM3uTOGETOHOB, N3rOTOBNEHHbLIX U3 CMecel ¢

e gy S— — y— -l T ke sl — ) aale— — - Sk Sa—— S J—- P - e Al S S — - e - E— - J—- . iy e S S et Sl S . S

OK=6cmnput, cyT OK=12cm npu t, cytT

-y T SR SR Sl PV S — e Y S S Ss— {——

OK=18 canpu t, cyT

s |10 | s | 2 | w0 | s | 2w | w0 [

9,92 10,94 10,86 10,65 12,02 11,79 12,43 11,65 11,15
11,90 12,70 12,80 11,23 12,24 12,25 11,44 11,59 11,52
9,58 11,20 10,74 10,02 10,48 10,63 11,15 11,01 10,73
11,38 12,68 12,60 13,38 15,02 15,29 13,93 14,91 14,95
13,94 14,96 15,06 14,47 15,66 15,99 13,18 14,59 14,76
12,2 13,46 13,52 13,80 14,32 14,51 13,13 13,45 14,39
14,39 14,92 16,14 14,33 15,14 15,64 11,16 13,02 13,35
13,49 15,62 15,13 14,59 15,30 15,36 11,86 13,40 14,21
14,50 15,23 14,99 13,58 13,01 14,40 11,44 13,29 13,53
14,58 14,77 14,81 15,36 16,15 16,56 12,16 14,69 13,85
13,52 14,64 14,88 13,24 14,52 14,64 12,10 13,66 13,99
11,25 12,57 12,68 12,42 14,09 14,06 12,99 13,85 14,39
11,49 12,83 13,08 12,30 12,97 13,04 11,91 12,95 13,41



=(Sa2) 180= (SR?) 365- Mposepky ocywecTBRAnu no kputepuwo Xaptnea {(cTaTuc-
TUKE Fmax), PACCHMTLIBEA Aucniepcun ANA COCTagos, CrpynnMpoBaHHbIX MO MNPU3HAKY
BAWAHMA oaHoro dakTopa (cm. Tabn.1). Pe3yneTaThl CTATUCTUMECKUX pPacyeToB NO-
Ka3anu, uYTO C yBenuuyeHuMem BO3pacTa KepamM3uToGeTOHa, He3aBuCUMO OT UCXOAHOMN
NOABUKHOCTU CMecKu, XapaKTep BAMAHWA (aKToOpoB COCTaBa Ha KYOUKOBYH npou-

HOCTb N3MEHAETCA CTATUCTUYECKY He3Hauumo : FPaCY < F, Tabn. Cneaopatentho, 8 cTpyKk-
TYPY 3aBMCMMOCTHU, XapaKTepusylowei usmeHeHune A BO BpemeHu, A0OCTaToOYHO BBE-
CT¥ NPOvYHOCTL Kepam3uTo6eToHa B soapacTte t=28 cyTt A (28) (cm. npun. 1).

MNpeanaraeTcn runepBonnyeckan 3asucMMOCTsL BUAA
Rft) = R (28) [bg +bq/t].

OaHnmM M3 npemmyLLecTB 3TOW 3aBUCMMOCTW ABMNAETCA BO3MOXHOCThL MNONy4aTh
N0 Hel npegenbHble 3HAYGHUA U MNPOTrHO3NPOBATbh NMPOYHOCTL BGeTOHa B PA3NUYHBIX
BO3pacTax.

AnAn kepam3utoGeroHoB, W3aroToBneHHbIX U3 cmecen ¢ OK=6; 12; 18 cm, no-
nyvyeHo no Ape 3asucumocTn (ypasHeHWR perpeccmu) yKasaHHOro Buga — ANA rpynn
COCTABOB COOTBETCTBEHHO C MWHMMAaNbHLIM 1 ONTMMaNbHLIM pacxoaom uemeHTa. Pac-
YeT MPOBOAVNAN, WUCTONb3YA MeTog fAuHeapu3auuu, nMytTeM 3ameHsbl aprymMeHta 1/t=
=x. TecHOTy nuHekHol cBA3n Mexay Rft) w x oueHuBanut NO BbIBOPOYHLIM Ko3athdu-
UuneHTam KOPPenAunn r yyy, 3HAYEHUA KOTOPLIX W3IMEHANUCL OT MUHYC 0,78 no MuHyC
0,96. Hynesaa rurnoTte3za ¢ paBeHCTBE HYN0 COOTBETCTBYIOWMUX reHepanbHbix KO3)-
dbuumentos KoppenAunu  Hoioxy=0 oTeBeprHyta B nOnbL3y ansTePHaTUBHOWK
lepxyaao npu yposHe 3Hauumocty a=0,05, 4To CcBUAETENLCTBYET O TeCHOWN nuHen-
HOW cBRAau mexay Rft) w x.

B 71abn.5 npusepaeHbt Ko3ddhuumeHTh M CTaTUCTMYECKWE XapaKTepucTukKu nu-
Heapn3oBaHHbIX YpaBHeHN perpeccun.

Pa3bpoc pacuyeTHbIX 3HaveHnin npouyHoctTu Aft) OTHOCUTENLHO KPUBOW perpeccun
MOXHO OUEeHUTE 3HaAvYeHWAMW Avicnepcun Sy2 U KoachdnymeHTa papuauunu Ctvﬁ, KO-
TOpble, KakK BUMAHO U3 Tabn.b, nameHAOTCA C yBenuuyeHneM BO3pacTa Kepam3ntTobeTo-
Ha, Taxko# AuddepeHUuMpPOBaHHBIA ¢ yvYeToM (hakTOpa BPEMEHU NOAXOA TPYAOEMOK.
Yunteiean 370, ObiNa npoBegeHa nposepKa Hynesoi rmnote3snst 06 0AHOPOAHOCTU JUC-
nepcunh 8 Bospactax t=28: 180; 365 cyT Kamporo nony4YeHHOro ypasHeHWA perpec-
cuu Ho:(SR*) 28= (SR”) 180= (SR?) 365-

Mposepky npoesoauny no oaHoMy U3 Kputepues: Kputepuir XaptneA (crtaTuc-
TUKa Aoy}, «pntepuii Koxpexa (cratuctuka G, . )vnu kputepuii Baptnetra (cra-
Tucruka #¢°), PesynbtaTel pacyeros, npuseaeHHbie B Tabn. 6, nokasanu, YTo ANA Beex
YpasHeHMNn HynesanA runotesa MpuHATa nNpu yposHe 3Hauumoctn « =0,05. 3to csu-
AETeNnbCTBYET OO OTCYTCTBUM CTaTUCTUYECKW 3IHAYNMOIro BRUAHWA BO3pacta Kepam-
anTobeToHa Ha pa3bpoc 3HayeHWW Rft) OTHOCUTENLHO KPUBOHA perpecnu.

YUnTbiBaA BbHIWEUINOKEHHOE, ObINWU MONYY4YeHbl yCpeaHEeHHble RO BO3pPacTy CTa-
TACTUMECKME X3apakTepUCTUKKNU YpasHEHUW perpeccni, BKNO4aAa mMepy UHAUBBAYaANbL-
HOro pacceAHUA JR n uHAaexkc KoppenAuvn I Kak xapakTepucTUKy TeCHOTHI KpPUBO-
nuHenHomn cersn mexay R (28) wt.

CTaTucTuueCckue XapakTepPUCTUKW MOMYUYEHHLIX YPaBHEHU ¥ paccyurTaHHble npe-
AeNbHbIe 3HAaYeHWUA nNpoyHocTen A{~)} npuBeaeHLl B Tabn. 7.

I pachuueckan unTepnperauun ypasHeHuih perpeccnu R(#) B rpanuuax 95% aose-
pUTenbHbLIX NHTEPBANOB npuseaeHa Ha puc. 1, 2, 3.
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Taobnvwuna 5

e Sl S sl il

li— - i - Sl

LE

O l OK, | Ypo- KoathdvuneHT
nn. | cm BE€HbL ————— e ———— e - e e e N
pacxo- | rxy perpeccui aucnepcni Baprauun, %
Aa ue- —————r ——ee e ———————ee ————
MeHTa
8 180 365
| R (28) ,1bg b1 (8% p) 28 (323) 180 (S* g) 365 cPyr | vk | © vm
Mlla
-
1 o min 0,78 16,8 126 —8,3% 1,03 3,84 8,46 6 9.6 13,9
2 opt —Q0,94 24,5 1,21 —0,11 0,7 3,07 0,68 3 &) 10
3 12 min —0,96 13,4 1,062 ~-17,63 4,94 5,94 7.31 17 12 13
4 opt —0,91 22,2 1,26 7,5 4,7 2,69 4,44 9,9 6 1,7
5 18 min —0.,83 12,7 1,73 —2043 4,89 6,13 4,79 17 12 10
b opt 094 205 1,46 —-13,53 9,47 5,2 4,13 15 8 7



Tadonuua 6

nl— S ke B s— S— S NS . S g [T I —— — S allerale J—— S E— e a— el S

° OK, Y po- _fm_g._ e G rmax e’

n.n, cCM BEeHb pac- Ta6- pac- | Tao- "~ pac- | 1a6-
Pacxofa | yeTHOe | AnMYHoe | YeTHoe | NuuHoe yeTHOe | AUu4YHoe
uemMeHTa (o = = {oC=

A A A R =0,08) | | =008) | 1 =0,05)

1 e min — — 0,63 0,97 — -

2 6 opt — — — — 7,96 9,21

3 12 min 1,47 6,00 - — - —

4 12 opt — - 0,40 0,97 — —

5 18 min 1,28 6,00 — - — —

6 18 opt — — 0,5 0,97 — —

Tabnuua 7
N° | 0K, YposeHb CTatTncrnuecKkmne xapakTepyuCcTUKIA R(=) ,
n.n, cm pacxopga |-——————— e e e e —————|  MTla
uemeHta | {Sp%)+ | Cypt. % 9z, /
MTlla
1 6 min 4,44 10 2,11 0,87 21,45
2 6 opt 4,43 6.3 2,1 0,957 31,5
3 12 min 6,07 14 2,46 0,86 21
4 12 opt 3,94 8 1.98 0,956 31
5 18 min 5,27 13 2,3 0,84 20,4
o 18 opt 6,3 10 2,51 0,929 30,2
R(¢), Mlla
JO . G ———mep e T T T T T
s S — p 11T
.2
| 1 1

25 7

/

20

15

10

o .._——_hnl-_lli

20 700 150 200 250 Jog  t,.cym

Puc. 1. NameHeHne 80 BpemMeHn KyBuKoBou npouHoctn A(t) xKepamsutoberoHa Ha
KapboHaTHOM necKe, U3rotToBneHHOro "3 cMecy WUCXOAHON foaBuXKHOCTLID QK =

= 6 cM npu 7 — BLICOKOM pacxofie uemeHTa: 2 — HU3KOM pPAcXoge uemMeHTa:
_____ rpaHuygs 95% aoseputenbHbiX MHTEPRaNOB



R(t) MNa

” -
, ' A

25

20

10 1

50 100 150 200 250

JOG

L.oym

Pric. 2. UameHernue BO BpemeHu KyBUKOBOW nNpouHocTU At/ KepamM3utToBeTOHa Ha
Kap6oHaTHOM necke, u3roTOBMNEHHOT0 #“3 CMBCHM UCXOAHOM noaBwkHOCTbI OK =

= 12cMm npu: 7 — BLICOKOM pacxoae UeMeHTa: 2 — HU3KOM pacxofe uemeHTa:

~ — — Ipanuubl 95% poBepuTenbHbLIX NHTEPBANOB

R(t), Mﬂg,

J

50 100 150 200 250

SO0

L.CYr

Puc. 3. WameHeHue BO BpemMeHU KyBukoBo# npouHoctu At) KepamantobeToHa Ha
KapboHaTHOM MecKe, W3roTosNeHHOro u3 CcMecn UCXogHow noaBuMKHoCTbD OK =
= 18 cm npu: 7 — BLICOKOM pacxoae UeMeHTa; 2 — HU3KOM pacxofe UeMeHTa;

— — — rpaHuuel 95% goseputenbHbIX YHTEPBanoB
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______ e e o e e e e e e e
O OK, | KoadduuneuT
n.n. cM I'xy ——————————— e ———— ——
| perpeccun
EB (28) -10-3, bo. bl
MMa
v . R ——— a— - J— — s e e S, S B S e A, . g e
1 6 —0,89 12,47 1,112 —-3,143
2 12 -0,86 13,03 1,090 —2,527
3 18 -0,56 12,22 1.105 —2,950

Taonwuwya 9

— —— N — T o ——— e, S S — S ———

pacy
nm.in. 0K, cv ' G max ‘ G-':gi { «=0,05)
_ - —_ - e e

1 6 0,357 0,584

2 12 0,369 0,584

3 18 0,464 0,684

Taénunua 10
N° OK, - C‘ra'mcr;qeckm xapaKTepHC_'l'HKH_ EB(::) 10%3,
n.n. cM PR — — —r—— MTla
] @ | e | Gmwne|r | T
6 2,75 12,5 766 0,988 13,87

2 12 2,85 12,3 873 0,892 14,20
3 18 1,38 8.8 086 0,298 13,60

Kak BuAHO n3 3TUX PUCYHKOB, HE3aBUCMMO OT WUCXOLHUM MNUABMKHOCTU CcMecu
C yBennyeHneM BO3pPacTa HabnwgaeTcA POCT MNPOYHOCTYW Kepam3unTobeToHa Ha Kapbo-
HaTHOM necKe B TeYeHMe BCEIO Nepuoaa HabnloaeHnin,

C HanGonbwen WHTeHCUBHOCTLIO NPOYHOCTh KepamM3uToDeTOHa pacTeT B BO3pac-
Te <180 cyTt. OueHKyY MHHTEeHCMBHOCTW pOCTa NPOBOAMNYK NO BeNUYUHE KO3APdUUNEeH-
Ta perpeccun Dq, 3Ha4YeHUA KOTOPOro NOKA3bLIBAKT, YTO B YKasaHHbIh nepuoA Hambo-
nee UHTEHCUBHO HabUPatOT NMPOYHOCTb KEepamM3uTOOETOHbLI ¢ MUHMMaNbHbLIM Pacxoaom
uemeHTa, He3aBUCAMO OT UCXOAHOU AOABMKHOCTU cmecu. [lo-sananmomMy, 3TO cBA3a-
HO € TeM, YTOo BeTOHBbl C BbLICOKUM pPacxXogOM UEeMEHTa YAePKUBAKT 3HauuTenbHoe KO-
nMAYecTBo BOALI B OTNMYKe OT GETOHOB ¢ HUSKMM pPacxoaom uemeHTa. ITO NO3BONAET,
¢ OAHON CTOPOHDLI, NPOANUTL NPOULCC TUAPaATAUWY UeMEHTa, T.e. 3hdheKTUBHEE NCNONbL-
30BaTh UEMeHT, a C APYIron CTOPOHLI, YANUHAET npouwecc tTeepseHnA. Kpome Toro, Ha
MHTEHCUBHOCTL POCTa MPOUHOCTYU BNUAST NCXOAHAR ROABUMIIKHOCTL CMEcW, ¢ yBeenuue-
HUEeM KOTOPO WHTEHCUBHOCTb BO3pacTaeT.
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Tadonuua 8

Aucnepcun sapuauuun, %

2 . 2 T 2 . | a8 180 | 365
(5% £) 25 T(fg) 180 1 (5% £) 365 c*®va l: ¢ vR c***vp

2,95 2,43 2,88 138 114 12,3
2,63 2,77 3,16 12,4 11,9 12,6
0,75 1.47 1,92 71,1 9,1 10,3

Usmenenue 6o epemenu modyna ynpyaoctu Eg. Npu uayuyeHnn uameHeHun BO
gpemMenn £g vcnons3osanu TOT Xe NOAXOA, 4TO U Npu U3YUeHWU M3MeHeHMA BO Bpe-
MeHu R.

MpuseneHHbie B Tabn. 4 pacuyeTHble 3HaueHUA MoaynA ynpyroctu Eg Noxasbl-
BAIOT, YTO C YBefnuYeHWeM B03pacta Kepam3utobeToHa Ha KapboHaTHOM feCKe BWA-
Hue ¢axTopoB cocTaBa He uameHAeTcA. [lposepka Hyneeol runoTessl 06 oaHopoa-
HocTu auncnepcui Eg: (325)23"—‘(825) 180—(S" £) 365, mMpoBepeHHaA NO KpPUTEPUIO

Koxpeuwa (ctatucruka G ..}, mokasana, 4o ANA COCTaBOB, CrPYNNUPOBAHHBIX NO

npu3aHaky BAWAHMA OAHOr0 (aKTOpa, YKasaHHble aucnepcun OAHOPOAHbI: Grm‘K

<GL3£:‘. CnepoeaTtenkHo, € yBenuuyeHuMem BoO3pacta KepamMms3uTobeToHa, He3asucumo

OT WUCXOAHOW NOABMXHOCTMA CMeCcU, XapaxkTep BNUAHWMA (PaKTOpPOB cocTasa Ha MOAYNb
YRPYFOCTU U3MEHAESTCA He3HauuTenbLHo,

YuuTbiBaA 3TO, B KauecTse 3aBUCUMOCTH, XapakTepu3ylLwen wismedeHue Eg 80
BpEeMEHY, NpeanoKeHa rmnepdbonnyecKan 3aBuCUMOCTb BMAA

Egft) = Eg (28) [b, +by/t].

B Tabn. 8 npuseaeHbl K03ahdruneHTsl N CTATUCTUHECKWE XapaKTepUCTUKU nuHea-
PM30BaHHbIX YpaBHEHWA pPerpeccui, nNONyYeHHbiX SNA Kepam3unToOeTOHOB, W3roTOB-
neHHoiXx u3 cmecer ¢ OK=6; 12; 18 cm. TecHora nuuHenHon cBA3n mexay Egft) wu
x=1/t xapakTepu3yeTcR BbIBOpOUHbLIM KO3(PPUUMEHTOM KOpPpPeAAUUKM, 3H3YEHUA KO-
TOPOro W3MeHAAuCL B npeaenax oT muHyc 0,56 pao muHyc 0,89. HyneeaR runortesa
O PaBeHCTBE HYMO COOTBETCTBYOUIMX reHepanbHbiX KO3M(UUMEeHTOB KOoppenAuuu
Ho: ﬂxy=0 OTBeprHyTa 8 nNone3dy anbTepHatusHown Hj: 70 npu yposxe 3Hauu-
mocTvt o€ =0,05, yto cBmaeTensCcTBYET O TeCHOW nuHehHON cBA3U Mexay Egft)] n x.

NMpuseaenHbie B Tabn. 8 anaveHuna aucnepcnis l82 y)t M Ko3thdhruuneHTos Bapna-
umm C\ 5 xapakTepuayloT pasz6poc pacueTHbIX 3HaueHWih Eg OTHOCUTENLHONU KPUBOI]
perpeccun. fonoxure . sHbie Pe3ynbTaTbl NPoBePKY HyneBOW runoTesbl Hy: (5> £)28=
=(§* £) 130=(Sz E) 365, NpoBegenHoir no G-kputepuio KoxpeHa (1abn. 9}, nosso-
nMan AR Kaxxaoro ypapHeHUWA perpeccuy noayuuTb yCpeaHeHHble No BO3pacTy Xa-
pPaKTepUCTUKKU pa3bpoca, KOTopblie NpuBegeHbl B Taon.10. B 3ton e Tabnuue npu-
BefeHbl npeAenbHbie 3HAYeHUR Moaynen ynpyroctn Eg(e) pnA KepamanTob6eToHOB,
M3rOTOBNEHHbIX N3 cMeceit ¢ OK=6; 12: 18 cm, ©

[ pactbuueckan uHTepnpeTaumna ypasHeHuh perpeccun Egft) 8 rpavvuax 95% ao-
BEpPUTENbHbIX MHTEPBaANOs NpuseaeHa Ha puc. 4, b, 6.
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Eq(t) 10, MNa

o ¥

20

15

10

100 200 300 ¢,.cym

Eglt)-10° Mz

Puc. 4. ameHenue BO
BpeMeHn MOAYNA VYn-
pyroctn Eg(t) kepam-
3uToberoHa Ha Kap6o-
HaTHOM fneckKe, wnuaro-
TOBNEHHOr0 ui cMecy
UCXORHOW MOABUIKHO-
crhto OK =6 cm

20

Puc. 5, Wamenenue so 45
BpeMeHu MoaynA ynpy-
rocru Eg kepamaurobe-
TOHa Ha KapboHaTHOM
NecKe, W3roTOBNEHHOro
U3 cmMecy ncxoaHon noa-

10

BUHOCcTLIO OK = 12 cm

100 200

Eq(t) 10 MNa
20 -

75

10

JOG €, cym

100 200 J00  t,eym
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Puc. 6. NameHerHue Bso
BpeMeHu MOAYnA Y-
pyrocru Eg(t) xepam-
3uTOBeroHa Ha Kapbo-
HaTHOM necKe, W3ro-
TOBNEHHOINoO ©“3 cMecu
MCXOAHOW NOABWIKHO-
ctoio0 OK = 18 com



Kak BuaHO M3 3TUX PUCYHKOB, C Haudonbluen WUHTEHCUBHOCTLIO MOAYNbL YNPY-
rocty KepamautoBetoHa pacteT B so3pacte t <100 cyt. B soapacte 100<t<180 cyT
npoucxoanT crabunuaauuA 3HayeHuit Eg, KOTOpble B nocneaylowuin nepuos Habnto-
ABHUA npaKTuuecKu He MeHAWTCA. QueHkKa UHTeHCWBHOCTM POCTa BO BpPeMeHU: 3Ha-
ysHUih Eg, nposegeHHad no senuumHe koadduuneHTa perpecuu bi, NOKasLIBaeT, uTo
Haubonee MHTEHCUMBHO MOAYNL YNPYrocT pacreT ANA Kepam3nTobetoHos, M3rOTOB-
fneHHbix U3 cmecert ¢ OK=6 cm, Hanmenee UHTEHCUBHO — anA cMeceih ¢ OK=12 cwm.

MonyueHkble YpaBHEHMA perpeccun Obiy KUCNOMNb30BaHblI NPM PaspaboTKe Me-
TOAUKKU KOMMNeKCHOM OnNTUMM3aWMM Kepam3nToOeToHa Ha KapOoHaTHOM necke AnA
OCHOBHbIX HECYWIMX KOHCTPYKUWA KpynHomnavenbHbIX »Xunbix gomos (cm. n.5 Pe-

KoMeHaauuni) .

Mpunoxenune 3

NMPOYHOCTHAR OAHOPOOHOCTD KOHCTPYKTUBHDLIX
INEMEHTOB N3 KEPAM3UTOBETOHA HA KAPBOHATHOM
NECKE, N3rOTOBJNIEHHBLIX MO KACCETHON TEXHONOIMNn

YUeT U ynydwleHue OAHOPOAHOCTM MPOYHOCTA KOHCTPYKTUBHbIX 31eMeHTOB AB-
NAETCA Ba)HOW 3afaveld nosbiweHUA 3PheKTUBHOCTU 3aBOACKOro MpoU3BOACTBa B
CTPOUTENbHOK NPOMbIWNEHHOCTN,

[MpuynHbl, BbI3blRAIOWKE HEOAHOPOAHOCTh MPOYHOCTU beTOHA, MOXHO YCNOBHO
pasfennth Ha cybbLeKTUBHBIE N 00LEeKTUBHbIS, [lepBble CBA3aHbl CO ClyvantHbiMK (haK-
TOpaMun, KOTOpbleé MOMHO OLEHUTh YU YYeCTb C NMOMOWbLIO METOA0B MaTemMaTNyecKon
CTAaTUCTUKN {M3MEHYMBOCTh CBOMCTB COCTaBAAIOUINX, TOYHOCTL AO3UPOBaHUA W T.A.).
Bropble csA2aHLl ¢ aKTopamMy, ASUCTBYOWUMA MNOCTOAHHO U HaNpPaBneHHo, 7.e, CUC-
TEMATUUECKKN N3MEHAIOLMMY npoyYyHocTe (Hanpumep, paccnoeHue CMecy 1 T.0.) .

lNpu usroToBneHNN KOHCTPYKTUBHBLIX 3NeMEHTOB NO KacceTHON TeXHONOrun Hab-
nogaeTcA HanGonbwinih pas3bpoc MPOYHOCTU MO BbICOTe (GPOPMOBAHWA, YTO CBR3AHO
C NpesanupyowuM BIMAHMEM YKa3aHHbIX Bbilwe OO0BeKTUBHLIX npuunH. Heobxoau-
MOCTb UCNONL3OBaHNA CMECeit C BbICOKWM 3HaYeHWeM nokasartena noasmwixHocTu OK
NPUBOAAT K MX 3HAYUTENbHOMY WNK YaCTHYHOMY PacCNoOeHMIo 8 NMpouecce BUOPaLNOH-
HOro Bo3aencreuMA. CywecTBeHHOE BMUAHWEe Ha POPMUPOBaAHNE HEOAHOPOAHON CTPYK-
Typbl 6eTtoHa (oTpuuaTenbHo BAMAIOLWLEro Ha MPOYHOCTHYIO OAHOPOAHOCTH) OKa3bi-
BalOT YCNOBUA YNNOTHEHWA, KOTOPbIe Pasnv4Hbl B CEYEHUAX MO BLICOTE BEPTUKaNb-
HO (opMyeMbIX M3Aennii 13-za UX 3HAYUTeNbLHON BbICcOThl (g0 3 M), Manoil Tonuwn-
Het (a0 200 mm) ¥ apmuposannA. ITo NPUBOAUT K TOMY, YTO BETOHHAA CMech B HUXK-
HeA 4acTv napenuii BUGPUPYETCA 3HAYUTENbHO ACJIbWe M NpPYU Gonee UHTeHCUBHbLIX pe-
MUMaxX, Tak Kak no Mepe 6eTOHMPOBaHWA yBeNnMYUBAeTCA BUOpMpyemMan macca, a amn-
nutypa KoneGanuw nagaet. [Mpy 3TOM, cTaTU4eCKOR AasneHue Ha HUXKHME CIOW pacTeT
A0 KOHUa (hOPMOBAHNA 33 CYEeT BePXHUX Coes.

B atom cayvae Hanmenbluyl0 NPOYHOCTh BYAST UMETb BEPXHAA HacTb W3ACNWA.
CHUXeHne fIPOYHOCTN MOoKeT A0CTArHYTE 30% NOo CPasHeHutd C MPOYHOCTHIO KOHT-
PONbHbIX 0OpPA3LO0B.
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AnA yuyera nNpovyHOCTHOW HEOAHOPOAHOCTV 0eTOHA B KOHCTPYKUWAX, U3roTasnn-
BaeMbiX TIpM OBeTOHMPOBAHUK B BepPTUKANbEHOM MNOAOXEHUW, B JeUCTeYIOLLEeM
CHull 2.03.01—-84 pseaeH kKoaduumeHtT ycnosuirt pabotkl 7Fg 3 =0,65. OgHaxko uc-
MONb30BaHWE 3TOT0 KOoadduuMeHTa NpM PacyeTe KOHCTPYKUWA HA NOPUCTLIX 38non-
HUTENAX, B MACTHOCTW M3 KepamantobetoHa Ha KapboHaTHOM NecKe, HeCKOIbKO YC-
NOBHO, TaK KakK OTCYTCTBYIOT CreuunanbHbie NCCNEA0BaHWA, a8 UMelownecn CBeAeHURA
no 3TOMY BONPOCY HEOLZHO3HAuHbl U AsXe npoTusopeyusbl. Kpome TOoro, s HEeKOTO-
PbIX “CCNeA0BAHUAX MOKAa3aHO, YTO ANUHLI BONH W CKOPOCTH PacnpocCTpaHeHUA KO-
neGanuin Npy sUuOpUpoOBaHKY B KepamM3uTODETOHHBIX CMeECAX MeHblie, Yyem B OObIu-
HbIX, 8 KO3MMPUUMEHT 3aTyXaHMA Bbiwwe. CneacTseuemM 3TOro ABAAGTCA HEOOXO0AWMOCTbL
NOBbLIWGHWUA 3HEPro3aTpaTr npyv BUOPUPOBAHUKM KepamM3UTOBETOHHLIX cMecen nundo
YBenuyeHre X UCXOAHOY noasMMXHOCTU. B nocneaHem cnyuvae 3TO MOXKeT NpuUBeCTy
K YXyAlexsuo TexHoNoruyecKnX CBOWNCTB CMecu U, Kak cneacTBue, CHUMXeHUIO Npoy-
HOCTHOA OJBHOPOAHOCT KepamM3auTobeToHa B BepTUKaNbHO (OPMyeMbIX WN3IAENNAX.

Bouiny nposeaeHbl 3IKCNepMMeHTanbHbie UCCNEAOBaHWA € UEeAbLI0 NONYYeHWA LaH-
HbiX 06 naMeHeHUW NPOMHOCTHOW OAHOPOAHOCTH KepamM3uToOeToOHa Ha KapBoHaTHOM
necKe BO (parMeHTax BHYTPEHHUX CTEHOBbLIX nadenein, WU3roToBMEHHbLIX MO KacceT-
HOI TeXHONOFXW Ha 633¢ COCTABOB, ONTUMANbHbLIX N0 KOMMIEKCY TeXHONOTUYBCKWX
N IKCINIYaTauMOHHbIX TpeboBaHMK, @ TakKXe BblAayn pPeKoMeHaAauur nNo NOBBILLEHWUIO
NPOYHOCTHOW OAHOPOAHOCTY YKA3aHHbIX 31eMeHTOB.,

Paboune coctaBel Kepam3nuToOeToHa Ha KApOOHaTHOM NECKe U UX XapaxkTepuc-
TAKN NnpUBegeHbl B Tabnuue.

OrnbiTHbIe (PparMeHTbl BHYTPEHHUX CTEHOBGLIX naHenelr uarotasnusann Ha Opec-
ckom [ACK. flpyn KoppeKTUpoBKe CywecTByiOLWe TexXHONOrMn KacceTHOTro Npou3Boa-
CTBa usfenuv n3 TAXeNOro 6eToHa ObinNW yyTeHbl pe3ynbTaTbhl NaBopPaTOpHbLIX WUCChe-
AosaHuvi. OTKOPPEeKTUPOBAHHBIA BAapWaHT WU3roTOBNEeHUA usgennit sxknwyan (Ha cTa-
AU 13TOTOBNEHUA Kepam3uToBeTOHHOU cmecu) oBR3aTensHoe ucnosb3oeanue 6GeTo-
HOCMeCcUuTenA MpPUHYAUTENBHOrO ASACTBUA ¥ 3arpy)XeHue BCero Konuuectea BOAHOTO
pacTgopa A06aBKW Ha nocneadHem atane (gnA makKcumansHOW nnacTudukaunu cme-
cy) . KOHTpONb NoABWXHOCTU CMecH OCYUIeCTBAANY ABAXAbI: Ha OETOHOCMecUTenb-
Hom y3ne (BCY), u wua nocty dopmosanua, cobniogan TpebosaHue Ochm-u‘:
=0K+t2 cm. lNMponapruearHue nposoaunu No pexumy 3+8+3 u,

McnbiTaHue OMbLITHLIX ParMeHTOB oOcyulecTBfAiANNM Ha 28-e CyTkM nocne npo-
NapoyHoro TeepAeHUA B eCTECTBEHHO-BNAXKHOCTHLIX YCNOBUAX.

NMpouHocTh KepamauToBeToHa NO BbICOoTe hparMeHTa ONpeaenAny YNbTPa3ByYKoO-
BbiM WMNYNLCHbIM MeTOAOM. [fo BbICOTe Kaxabii (parmMeHT O6bIN YCNOBHO pPa3ouT
Ha NATbL 30H Npo3syunBaHuA. CKOPOCTL YNbTPasByKa B KaXAOM 30He onpeaenfAnmy
KaK cpeaHee apudmMeTuveckoe MO pe3ynbTataM Npo3syuYMBaHuA B Tpex Toukax. Cxe-
Ma pacronoXeHWA ToYeK NPO3BYYMBaHMA NOKa3aHa Ha puc. 1.

IOnNA CpasHeHUA ynNbTPassyKOBbIM UCHbITAHUAM ObiNl NOABEPrHYT GparMeHT BHYT-
peHren CTeHOBOW nadenn, W3roToBsIeHHLIA NO npuHATON Ha Opecckom [ICK TexHono-
run U3 TAXXenoro 6eToHa Knacca no NpPovYHOCTU Ha oceBoe Cxatue B15,

NMpOYHOCTL Kepam3uToBeTOHE B KOHTPORbHbIX 06pa3suax A, Nno KoTopbiM Gbinu
MOCTPOEHb! TapupoBOYHbLIE KPUBble 'NMPOMHOCTL A ~ CKOPOCTb YNbTPa3ByKa V" He-
CKONbKO OTAW4AETCA OT NPOYHOCTU KepamautobBeToHa B u3AENUAX R,3,. BosHukato-
lYI0 BCReACTBUE 3ITOF0 NOrpelHOCTs YYuThiBany, MUCMNoNb3YA ANA CONOCTAaBUTENbHO-
FO aHanu3a oTHoweHue Ry /R.

Ha puc. 2 npuseaeHs! ycpeaHeHHbie Mo dparmenTam-6nusHenam (taén. 1) pe-
3ynbTaTbl YNbTPa3BYKOBbIX UCMbITAHKNA.
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Noe OK, Kon- | Knace ]' Coctas Kepam3nTobeToHa PaKTruecKue xa- KoadhopunumneHT Ba- Koadp-

g - —- - E—-— I.—_—— S -l S— A - — - S S ik Y SR S S, S— — L — e i e Sl e e S S - A -

coc- cm | BO 6etoHa paKTepuCTNKY puaunut, % -
Taga | ¢hpar-|Ha {npo- ————— g ——— NCTTRI ——r——— (————| eHT rRol
| men- |exT- LI, B, M/ cAas, | Kap- 1%1233)" SYX3\Cvr |CvE | Cvp | kop- |[mp
ToB- [HbiA) |kr/m | n/m® | [(M+ | %l 60- Kr/m f penn-
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J <0,14,
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I I S I S (RS AL NN IS U S S R
1 3 B15 332 335 0,4 0,25 30 13 1482 6 28 4 0,82 11,7
6
2 4 820 410 210 036 05 45 13,65 1510 b4 2,4 3.4 0,84 12,2
3 12 3 B15 380 375 049 05 30 19,7 13,33 1680 5,8 3,7 4,3 0,71 6,1
4 18 4 B15 428 377 0,62 05 45 202 118 1500 6,3 3,1 4,7 0,8 9,4



T Puc. 1. Cxema pacronoxeHuna 304 (1-¥) n
Touek (71—15) npossyuuBaHUA NPU YNbLTPa-
3BYKOBbIX WCNbLITAHWAX dparMerT™ = AHVTPEH-

_th( 1') J)?(Z') +J(3') HUX CTEHOBbIX NnaHenewn

44)) 5157 6(6')

T

>
=
o
10(10°) | 11(17°) } 12(12')
14 -T © :
7 _?13(73 } lf"”‘" 15(15')
‘_

YcpeaHeHne pe3ynbTaToB OCYLWECTBNANU Ha OCHOBaAHWKU MONOXUTENbHbLIX Pe3ynb-
TaTo8 nNposepku no kputepuam Xaptnen (ctatnctuxka)u Koxpewa (ctatuctuka G . ,0)
Hyneson runoteasl 06 o0AHOPOAHOCTV AWNCMEPCUN YNbLTPAa3BYKOBOW NPOYHOCTU Hg:
SR*) 1=..= (SR)zn' AnAa Kaxpoir M3 NATN 30H (pparmeHToB-6NN3HELOB 3Ta TUNO-
Te3a noarsepaunacst npn yposHe sxvauumocty a = 0,05.

AHanw3 peaysnbTaTos NO3BONUM YCTaHOBUTL CREAYIOLLEE.

[ipoyHocTb thparmeHTa, W3rOTOBREHHOrNO W3 TAXKENOro GETOHa, npeBblllaeT rpoy-
HOCTE KOHTPONbHLIX 06pa3uoB-Kyboe A TonbkO B HMXKHelt 30He (puc. 2, Kpusan 2),
[MTpuuem, NOCTOAHHO YMEHbLWAACh MO BLICOTE qparMeHia, 8 8epxHei#d 30HE OHA CTaHO-
suTCA pasnoil 0,8R. Mo wumelwwmmMcA gadHbIM TaKoe pachpeaeneHue NPOYHOCTU NO
BLICOTE BEPTUKaNbHO 3agopMmoBaHHLIX dparmMeHToB M3 TAXenoro Betona (cmeck ¢
OK=12-14 cm) xapakTepHO ANA BapWaHTa TPAAULMOHHON KacceTHOWN TexXHONOruu
(puc. 2, kpusan 7). MNpu ucnonesoBaHun ycCOBepPLIEHCTBOBAHHON TexHomoruu {uH-
TeHCHDUKAUUN pPeXXUMOB BUBPUPOBAHWA §YTEM YCTAHOBKU AONOAHWUTERLHLIX BUG-
PATOPOB U MCNOAbL3OBaHNA Oonee xecTkux cmecedd ¢ OK=6-8 cm cdopmosanue ua-
Aennii 8 ABYX CNOAX CMECAMU PasHOW MOABMKHOCTM) YA3ANOCH 3HAYNTENLHO ROBbLI-
CUTL OAHOPOAHOCTL NPOYHOCTU GetoHa (puc. 2, kpuear 7’). OgHako fpu 3TOM 3Has
YUTENIBHO [MOBLILAETCA 3HeProemMxocTe (KM TpyaoemMxkoCTs) npouecca POU3IBOACTBA
n3nennia.

Kak suaHo n3 pue. 2, B Hawux uccnepoBaHWAxX ANA BCEX (DparmeHTOB BHYTPEH-
HUX CTeHOBBLIX NaHeneil, W3roTOBMNEHHbIX Ha 6a3e ONTUManNbHbIX COCTABOB KepamMan-
TOOETOHa Ha KapOBOHATHOM NECKE NO OTKOPPEKTUPOBAHHOW TEXHONOIrWYU, NPOMHOCTD
GeToHa B usgenun Ryan NPesbiwaeT NPOYHOCTL KOHTPONbHbLIX 06pasuos R npubnn-
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Puc. 2. VizMeHeHue npovYHoCTY DeToHa No Bbl-
cote (parmMeHToB BHYTPEHHWX CTEHOBLIX Ma-
Henei, N3IroToBNEHHbIX W3!:

1 (1'] — TRXKenoro Bervona (no aaHubiM Ada-
HacbeBoW B.®d.): 2 — rvAwenoro OGetoHa Knac-
ca B20: 3 — Kkepam3auTobGetoHa Ha kapboHaT-
Hom necke, knacca B15 (OK = 6 cm); 4 —
KepamanTooeToHa Ha KapboHaTHOM necke, Knac-
B20 (OK = 6 cm): 5 — kepam3ntoberoHa
Ha wapBGomarHom necke, knacca B156 (OK =
= 12 cm): 6 — kepam3urobeToHa Ha Kapbo-
HaTHOM necke, knacca B15 (OK =18 cwm)

06 07 08 09 1 RylR

3UTeNbHO Ha yposHe 1/2 BbicoTohl diparmedTa, Mpuvem, B 3TOM mecTe Ay, 34 B HanBonk-
wen creneHn cootTsetcreyer A. [fanvHeiillee namMeHeHve NpPOYHOCTM NO BLICOTE dpar-
MEHTa 3aBWUCWUT OT COCTaBa KepaM3uTohNETOHa, ero NPOYHOCTH U MUCXOAHOW NOABUNXK-
HOCTM cmecn. Hamnyuwyiwo oaHOPOAHOCTb MPOYHOCTW NOKAazanu M@parmMedHTsl, U3roTos-
NeHHble W3 KepamM3uToBeTOHa KIacca Nno rpoyHocTy Ha ocesoe cxkatue B20 (OK=6 cm).
B 3Tux dparmeHtTax NMpPouYHOCTL Kepam3auTobeToHa B BepxHeil 30He GOnblle MpoYy-
HOCTKW KOHWTpOnbHbIX 06pasyos Ha 9% (puc. 2, kpusan 4). lNpoUHOCTL KepamautTobe-
TOHa B BepxHell 30He HParMeHTOB, N3roTOBNEHHbLIX “3 Kepam3nTobeToHa Knacca B15,
3ABUCUT OT UCXOHHON NOABUIXHOCTU CMeCl W cocTaBnAeT OT MPOHYHOCTY KOHTPONbLHbIX
o6pasuos 95% (OK=6 cm), 101% (OK=12 cm)} u 93% (OK=18 cm) . CHuxeHue npoy-
HOCTW BO QparmMeHTax, M3roTosBnedHbix U3 cmec ¢ OK=6 cm, no-enaumMomy, csA3a-
HO C BAWAHUEM KoauyecTsa nnacTuduuupylowenr gotasku CIB, pacxoga KoTopow
B AaHHOM cnyyae coctasn 0,25% oT maccbhl ueMeHTa, 4yTO MeHbLLe COOTBeTCTBYHWNX
pacxopos CAB anAa dparmeHTos, narotTosneHHoiXx U3 cmeceihh ¢ OK=12, 18 cm (0,5%
OT MacCbl uemeHTa). YuuTbhiBaR 3TO, MOXHO caenaTh BbIBOA O TOM, YTO yBenuuexue
NOABMXHOCTN KepamM3uTOoOeTOHHOK cMeck npuUBoANT K OGonblleMy CHUXXEHUIO NPOoY-
HOCTU KepamM3uToGeToHa B BepxHeil 30He BepTUKanbHO dopmMmyembix usgenuin. C
yBennyeHneMm Kfacca KepamsuToBeTtoHa, VM3rotosneHHoro u3 cmecer ¢ OK=06 cm, no-
A0OHOE CHUXXeHUe NpPOvYHOCTY He HalOnwaaeTcA. B 3ToM cnyyae NPoOvyHOCTbL OeToHa B
BepXHeit 30He (pparmMeHTa HeCKONbKO BbilLE NPOYHOCTY KOHTPONbHbIX 00pa3uos.
NccnegosaHuA, nposegeHHble B8 OgecckKom MHMEHEPHO-CTPOUTENLHOM WHCTUTY-
Te, Nnokasanu, 4YTo KoadduuueHT npusMeHHoi npovHoctn ¥y CHuM 2.03.01—84 annA
Kepam3nTobeTOHOB Ha KapboHaTHOM necKe, W3roToBneHHbiX M3 cmecer ¢ OK=6;
12; 18 cm, Hecxkonbko 3aHMKeHO. Taxk, AnA kepam3auTobeToHoB NPouYHOCcTeo 20 MMNa
(~ knacc B15), 26 MMa (~ knacc B20) 3nauenun ¥y pekomMeHAYETCA NpUHUMAaTL PaB-
HbiMn cooTBetcTBeHHO 0,85 n 0,86 HezaBucumMO OT NCXOAHON MOABUMXHOCTW CMECH.
YuuTbiBanR 3TO, @ TaKXXe W3N0MXEeHHbie BbLe pPe3ynbTaThl WCCNEAOBAHVMA NDOYHOCTHOW
0AHOPOAHOCTU, ANA KepamauTobeTOHOB Ha KapOoHaTHOM necke, W3roTOBNEHHbLIX N3
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nnacTuduunposaHHbiX cMecern ¢ OK=06: 12: 18 cm, kKoacdhuuuent ycnosuin pado-
Thl MOMXHO MNPUHUMATE PaBHbLIM ‘P33=1. ITO NPUBOAUT K CHUIKEHUIO OTNYCKHON fpoy-
HOCTW W Knacca GeToHa MO NPOYHOCTW Ha oceBoe ckaTne B 6e3 ysenuueHuA IHepro-
eMKOCTW NPOU3BOACTBA U YCNOXHEHNE TEXHONOTMYECKOro fnpoueccea,

MNonyueHHbie pe3ynbTaThl NOKa3bIBalOT, YTO ANA NOB8bLILEHUA OAHOPOAHOCTU NPOY-
HOCTU KepamM3uTobeToHa Ha KapBoHaTHOM NnecKe B BepTUKaNbHO GopmyeMbIX u3lae-
AUAX SO3MOXXHbI: MPUMeHeHue nnacTuduunupyiowrx A06aBoOK B ONTUMAaNbHbIX AO-
auposkax (anAn COB — B auanasoue 0,25...0,5% OT macchl HeMeHTa) , yyeT U KOppeK-
TUPOEKA CYLEeCTBYIOLWEN KACCeTHON TEXHONOTUY N3rOTOBAGHUA N3aenun,

Mpunoxenne 4

NMPUMEPBLI MPOEKTUPOBAHWUA COCTABOB KOHCTPYKUUWOHHOTO
KEPAM3UTOBETOHA HA KAPBOHATHOM NECKE

Mpumep 1. Ha cragaun geicTByOWLEro AOMOCTpOUTENBHOTO NPOU3BOACTBA Tpeby-
eTCA 3anpoeKTUPOBaTh COCTAB KOHCTRPYKUMOHHOIQ KepamM3uTobetoHa Ha KapOoHATHOM
necKke ANA BHYTPEHHUX HECYWWX W 3BYKOUIONUPYIOWNX CTEHOBbLIX MEKKOMHATHbIX
naHeneit CNANOLWHONO CeYeHWA, W3IroTaBnUBaeMbiX B BEPTUKaANbHbLIX KacceTHbIX hopmax.

1. UcxoOnHbie OanrHbie

iKKnacc GeToHa nO nNPOYHOCTUW Ha oOcesoe OwaTtve B12,5: HOpmaTuBHOE 3HaYeHue
MHaeKCca u3onAuMy Bos3aywdoro wuyma / g=41 ab: cywecTeylowan Ha NPeaAnpuATUN
ocCHacTKa npeanonaraeT uvarotTosnedue nadeneid tTonwuHod A=16 cm: KoathduunenTt
Bapuauny cpeaHen npoudocTu GeTona Ha npeanpuAtTun Cyyp=10,5%; cpok Hauwana
aKcnnyarauwm nadenen =060 cyT; ucxoaHan noasuxHocTe cvecu OK=6 cm.

Ha ocHOoBaHMM nNPOBEAEHHONW OUEHKW NPUIOAHOCTH UCXOAHBLIX MaTepuanos (Ke-
pPaM3nTOBOIO rpaBus, KApBOHATHOro necCKa, uemMeHTa) B COOTBETCTBUM C AGUCTBYIOWMN-
MU HOpMaMUu ¥ yKasaHuamMu HacToAuwnx PexkomeHpauuit (cm. pasa. 9) nonyuedsl cne-
Ayloulne XapakTepucTuKK 3ITUX mMaTepuanos: uemeHt mapkm 400: KepamM3anToBbLIW I'pa-
BUA U KapBoOHaTHLIN necok (Tabn. 1).

2. Pacyet u HazHayeHUe ucX0OKH020 COCTAB3 KOHCTPYKUUOHHO20 KepamauTobeToHa

PacyeT nposoaunun, cornacHo n. 5.11, ANA Ha4YanbHOro ypoBHA NPOMHOCTA Kepam-
anTobeToHa:

a) no n. 5.12 onpeaenAem cpeaHiolo Kyb6ukosylo npouHocts R (28) (dopmyna 1)
M COOTBETCTBYIOWKIA el HauanbHbIK yposeHs npovyHocTu KHAY (dopmyna 2)

R(28) =125/ (1 —1,64.0,105) = 15,1 MMa;
RHaY = 15,1 / (1,24 —7,2/60) = 13,5 Mlla:

6) onpeaenAem KO3thdUUUEHT KOHCTPYKTUMBHOro Kauectea (KKK) wkepamauto-
BOro rpaBuA No ppakyvam |

(KKK) 5. 10 = 2,8/430 - 10° = 651 m,
(KKK} 10..20= 2/400 . 10° = 500 m:
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Tabnwua 1

e S — E— e a—-—— g e g el S Ela— S B e S— - E— - ey S—

MaTtepran Hacwein- MnoT- [1poy- Bono- O6bem Moayns | Bnax-
Haf NNOT- | HOCTb B | HOCTb B | Norno- | mexxae- Kpyn- HOCTb,
HOCTb, UeMeHT- | WWIWH- | eHne | pHOBbLIX | HOCTH %
. Krfm? HOM Ape, Jepes NYCTOT,
TecTe, MIta cyTku, | %
Kr/m® %
KepamanToBbin
rpaBuin hpak-
L
5—-10 430 870 238 18 34 — 4
10-20 400 820 2,0 26 44 — 4
NMecok Kap- 1180 2380 1,6 5.8 — 23 4
OOHaATHbLIN

B) no n. 5.10 ({(Taébn. 3) npeaBapuTenbLHO NpuHUMaeM COOTBETCTBYIOWIME 3Haue-
HUA arperaTHoO-CTPYKTYpPHOro gaxktopa r =0,5 un r =0,31.

Ucxoan w3 Toro, YI0 B8 NpPoeKTUPYEMOM COCTaBe WCIONb3YETCA CMECh PPaxuuii
ANA pacyeTa UCXOAHOTO COCTasa, NpUHUMaeMm cpefHee 3HaveHue r =0,4;

r) cornacxo n.5.13,0npeaennem pacxon KOMNOHEHTOB:

no puc, 1, 8 HasHayaem pacxoa uemeHrta L|=250 kr/m*=81 n/m>; _
no puc. 2 onpeaenAemM 3HaveHue o6obuienHoro paxtopa cocrasa @= (B/L+r )=

=14 v no dopmyne {(B5) HasHauaem npegsapuTenbHbIN pacxos eoabl B=250(1,4—
—0,4) =250 nfm?:

KONNYECTBO xXumuueckown apootasku CADB B coorseTcTBUM € yKaszauwAmu n. 5.9
npeaapuTensHo npuHuMmaem pasHeiv 0,25% oT maccel uemeHTa, T.e. CAB=0,0025x
x2560=0,63 kr/m>.

YkaszaHHyl0 A06aBKYy umeem B Buae 5%-ro pactesopa ¢ nnotHocTeo 1,015 r/cm®.
B 1 n Takoro pacreopa cogepxutca 0,051 kr cyxoro sewecrea CAb.

Takum 006pasom, ANA BBeAGHWA B KePamM3NTOOGETOHHYIO CMeCh HalABHHOID KO-
nuyectea po6asku B Buae 5%-ro pacreopa Ha 1 m° notpedyetca 12,4 n.

KoppekTupyem pacxoa B0Abl ¢ YYeTOM NPUHATON A03UPOBKY aobasxkn Bl =
=250— (12,4.1,015-0,63) =238 n/m?:

o0WMA pacxop KepamMs3uTOROrO FpPaBuR ¥ K3pOOHATHOro necKa HasHayaem no
cdhopmyne (6) M+K=1000—-81—-238-12,4=669 n/m3;

PACXOA KapBboHaTHOIO necka onpegendem no dopmyne (7) M=0,4.-669=
=268 n/m3:

oBnil pacxoa KepamsuTOBOro rpasua no dqopmyne (8) pasen K=669-268=
=401 n/m3;

COfflacHo n. 4 npeABapuTenbHO nApAHNMaeM CcoOTHouweHue dpakunil Kepamau-
Ta no obnemy V10...201V5___10=1,5 M Ha3HAYaeM pacxof Kepam3auToBOro FpaBuA no
thpakumam Kg _10=16011/M3$ Ki0-20—=241 n/m?,

CornacHo n. 5.14 no puc. 2 gnA HawanbHOFO YPOBHA NPOMHOCTY ONPEAENAEM 3Ha-
wenn EgHay, puE H8/p  E HEY=125.10° MMa;  p=1400 kr/m>; E_H84%/p=
=89.

B BO3pacTe, COOTBETCTBYIOLWEM Havyany 3aKcnayatauum nadene =60 cyT, 3Ha-
yeHne Eg, paccuutanHoe, cornacHo n. 5,15 (dopmyna 9), pasHo Eg (60)=12,5.10%

x(1,11—3,14/60) =13,2.102 MMa; £5 (60) /p =95.
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YuuThiBaA, 4YTO CywiecteyiOwan Ha nNpeaAnpuATUY OCHACTKa npaanonaraet mnaro-
TOBReHue nadeneit TonwwuHon A =16 cm, cornacio n. 1.4 (dopmyna 3), paccuuThiea-
eM MuMymanbHo gonyctumoe axavenue (E_/p) ™M | oBecneunsatouee HopMaTUBHBIR
ypoBeHb 3BYKOM3ONAUMN Bo3aywHoro wyma / g=41 ab. (E_/p) ™M =[140/ (2, 26x
*16)]>=15, 2,

Yuuteigan, uto Eg (60) /0 =95>Egmn/p =15,2, nonyueHHbI COCTAB KOHCTPYK-
UWMOHHOTO KepaMauToBeTOHa Ha KapBoHATHQM necke NPUHMMaeM B KayecTBe WCXOAHOTO.

Mpounisoanum nepecueT pacxoga KOMNOHEHTOB UCXO0AHOFO COoCTaBa B eAuHMLaxX
MacCChl, UCRIONbL3YA AaHHbIe Tadn, 1.
MonyyeHHbIF NCXOAHBLIA cOCTas NpueeaeH B Tabn. 2,

Tadbnuya 2

_Ll, [ B, . I_—C.D,E, KepamauTtoBbin rpasui dpakuum | KapboHatnein
n/u a/m> 5...10 10..20 [ "e%°K
— : - — _— ~
Kr/m? I-n!M3 Kr/m? :I n/m® | kr/m® Lﬂ/MB kr/m® | n/m3
—— L — - SN NS S — —

250 81 238 12,4 139 160 198 241 638 268

NcxoaHblh COCTaB KOPPEKTUPYEM C YyYETOM 3aMepeHHOW BNa)XKHOCTU Kepam3n-
TOBOIO TpPaBuA ¥ KapBOHATHOTO NECKa; MPOBOAUM KOPPEKTUPOBKY pacxoia BOAbl
ANA NOAYYSHUA 334aHHOI NMOABWKHOCTY cMecu, koHuTponupyna ee no TOCT 10181.2—-81;
pukcnpyem akTuyecKyio aA03KMpPOBKY MaTepnanos; cpaBHWBaeM (MPAKTUYECKYHO NNOT-
HOCTb CBEXEYNOXXEeHHOW KepamMm3anToBeTOHHOW cMecH ¢ pacyeTHOn.

[TonyvyeHHbIe pe3ynbLTaThl NpuBegeHbI B Tabn. 3.

Taénnuad 3

_______ T e e e e e ————
Ll B, CAb, | KepamauTtoBblid rpasu# {KapmHaT- Mnot- | OTkno-
n/m3 3 | thpakumi HbI% NECOK HOCTb ., | HeHue

n/m — e e e «r/m® | oT pac-

5...10 10...20 YEeTHOMW,
____________ S 9

Kr/n.qInlma kKrfm | a/vme L krfwm ﬂ/Mal—Kr/MiﬂfMS
e S T S SR S —— R A IS I — A — E——— —_

247 80 236 12,3 138 158 196 239 632 265 1436 1,7 (3%)

3. Ha3zHayerue pacyerHo20 coCTaaa

Ha 6a3ze ucxoaAHOro cociasa NPOBOAUM OMNbITHLIA 33aMeEC, U3 KOTOPOro M3roTas-

nueaem fapTuio KOHTPOMNEHBLIX 006pa3uoe — 6 kybos pasmepom 156x15x15 cm n 6 npusm
pazmvepom 10x10x40 cm.

Nepea Tennosna>kHOCTHOW 0BpPabOTKOW nMO 33agaHHOMY pexumMy obpasubl Bhiaep-
UBaem Ha Bo3gyxe B TeyeHue 4 4, lNocne tennosna)kHOCTHOW 06pPaBoOTKU U OcCTbLIBA-
HUA 06pa3yos B TeueHue 4 y npposoaum ux ucneitadne no TOCT 12730.1-78 w
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O6paseu

Mapka
oOpasua

Kyb6

L, Fr ¥ _F e 3 1 1

Mpuama

ARRRARAR
=t el ) ) emd b

YR AT

n-i-1
-1-2
Nn-1-3
Nn-1-4
n-156
M-1-6

‘i Paamep, mm

1562x150x150
150x150x151
148x152x150
151x150x149
149x149x152
151x151x151

cwm?

102x101x402
101x101x401
101 x100x400
101 x100x402
102x99x399
100x98x402

Mno-
wafhb,

S e ke B e

Obnem,

cm®

103
102
101
101
101
o8

4141
4090
4040
4060
4030
3940

nocne

npo-
NapKu

e g S ) S — i S s— - — sy

Kyéukosan npoy-
HocTh, MIlla

Ha 28

Cyr

Taénuua 4

Moaynb ynpyroc- TnoTHOCTD,
™, Eg-10"? MMa Kr/m?
nocne | Ha 28 nocne B Cy-
npo- cyT npo- XOM
napKun napkm coc-
TOR-
HUK
—_— e
—_ — 1456 1298
—_ — 1473 1312
— — 1486 13561
— — 1490 1410
— - 1464 1431
— — 1349 1245
11,2 13,6 1382 1246
12,1 14,1 1398 1363
11,3 13,2 1463 1402
10,8 12,8 1504 1391
12,6 14,3 1439 1337
10,1 12,9 1520 1400
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B CY-
XOM
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TOA-
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Kir/o3
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1283
1401
1310
1300
1288
1323
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1325
1405

1297
1320
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oe
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1310
1289
1411

1290
1428
1289
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OCO0000
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Taénuua 5

(Pj—p)? | (Rj—R)x

*( Pi—p)
4489 6,7
2601 30,6
1600 12,0
2500 250
3721 42,7
729 8,1
100 —
625 —
3025 -
2809 —
900 _
841 —
1600 24
3721 36,6
1521 3.9
3600 0
5776 45,6
3721 18,3
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A — S R . M. S—— ek ST S - T e, — e w—— i sl S A Sl S A —" - SO m—- e s A A

- S - . S —— -l - —— - —

Mn-1.7 - 11,2 1311 — — 0,3 0,09 39 1521 —

f1--8 — 11.4 1315 — — 0,1 0,01 35 1225 —
n-n-9 — 11,9 1283 — — 0.4 0,16 67 4489 -
Npuama N-N-10 — 10,9 1437 — — 0,6 0,36 87 7569 —
n-11-11 — 12 1299 — —~ 0,56 0,25 51 2601 ~—
M-n-12 — 12,1 1290 — — 0,60 0,36 60 3600 —
K-M1-13 2,3 — 1311 0,2 0,04 — — 39 1521 7.8
K-M-14 9.6 — 1344 0.1 0,01 — - 6 36 0,6
K-1-15 9,9 — 1400 0,4 0,16 — — 50 2500 20,0
Ky6bl K-M-16 10,4 — 1420 0,9 0,81 — — 30 900 27,0
K-1-17 9,1 — 1437 0.4 0,16 — — 13 169 5,2
K-M-18 9,0 — 1320 05 0,25 — — 60 3600 30,0
P ———— B — —————— e e
nn-13 — 12,1 1420 — — 0.4 0,16 70 4900 —
n-n-14 — 12,0 1391 — — 05 0,25 41 1681 —
Nn-f-15 ~— 11.7 1389 — - 0,2 0,04 39 1521 —~
NMpuamer 1-1-16 — 10,9 1346 — — 0,6 0,36 4 16 —
f1-Nn-17 ~ 11,2 1436 — -— 0,3 0,09 86 7396 —
r-ri-18 — 11,4 1400 — — 0,1 0,01 50 2500 —
Bcero Fipnam — 18
Ky6os-18 171,4 207,7 48550 — 3,9 — 3,49 ~ 91624 344,

Mpumeuvarn na: 1. CpeaHre apudmernyeckue sHavyenun: Kybukosown npourocrn B = 9.5 Mlla; moayns ynpyroctn Eg =
= 11,5 - 103 Mila: nnorHoctu p = 1350 ur/ma. 2. Cpeatve kpaapaTvyeckue OTKAOHEHUA: Kybukosow npovHocTu Sp = 0,48;
MoAayns ynpyrocru Sg = 0,45 - 103; nnothoctu S;=51,2. 3. KoaddmumnenTtel Bapuauun: Kybukosoi npoutoctu Cyg = 0,051 <
< 0,135; moayna ynpyrocru Cyg = 0,039 <0,135; nnotHoctu Cyp = 0,038 < 0,05. 4. BuiGopouHeiin koadduumeHT Koppens-
UMK MEXAY KYBUKOBOA NPOYHOCTBIO KW NAOTHOCTLIO rR, = 0,82 > 0,5. 5. Owubka Koppenaunn m, = 0,08. 6. OTHoweHne BbIOO-
po4HOro koadduuneHTa Koppenauum Kk ownbke rgo/my = 10,3.



FOCT 24452—-80, onpeaenfrA KyOMKOBYIO NPOvHOCTE NPY CXaTuu, Moaynb ynpyroc-
TV Y RAOTHOCTEL B8 BLICYWEHHOM A0 NOCTOAHHOK Macckl (Cyxom) COCTORAHMM.

PeayneTaThl UCNbITAHU? nNpuBeaeHbl B Tabn. 4, Ha3zHaueHHbIX UCXOAHLIA COCTaB
VAOBNETBOPRET 33AaHHbIM 3KCrNyaTauMoOHHbIM TpeGOBaHWAM RO MNPOYHOCTU, 11NOT-
HOCTW W MOAYMNI0 YyNpyrocru, otecneynBan Tpebyemyio MOABUXHOCTD cMecku. [lpurHn-
MaemM ero B KauecTBe pacieTHOro cocraBs.

4. HazHagyenue paboyuezo cocraga

Ha 6ase NpUHATOrO pacyeTHOrO cOCTaBa NpPosoAMM 3 ONbITHbIX 3ameca, N3roTas-
nUBaA N3 KaXA0ro HOBbLIE NAPTUU KOHTPOMbHbLIX 0Opa3sucB ~— 6 KyOOB pasmepom
15x15x1D cvm n 6 npusm pazmepom 10x10x40 cm. O6pPa3ubl VCNbLITLIBaEM aHaNOrnY-
HO OOpa3suam ucxogHoro coctasa, PesysfibTatei ucnbsITaHW 3aHocum B Tabn. 5, 8 Ko-
TOpPO nNpoBsOAMM BbIYNCNEHUE nNoKazaTeneyl M3MeHuYMBOCTU NPOYHOCTU, MOAYNH Vii-
PYFOCTW M NAOTHOCTU NO hopMynam, npusefeHHbIM B 1, .22,

JHayeHUA noKa3laTesnen UIMEHYNBOCTIA HAXOAATCA B8 pPernamMeHTUPYEMbIX npe-
aenax. CnegopaTtenbHO, PacyYeTHbIN cOCTaB KOHCTPYKUMOHHOro KepamauroberoHa Ha
KapBoHaTHOM NecKe NPUHNMaemM B KavyecTae pabouero no 1aén. 2.

NMpumep 2, Ha cragun apencTByOWEro AOMOCTPOUTENbLHOrO MpoussoacTea 3a-
NpoeKTUpoBaTh COCTAB KOHCTPYKUWOHHOFRO KepamanTobeToHa Ha kKapboHaTHOM nec-
Ke ANA BHYTPEHHWUX HECYLLUX W 3BYKOUIQAUPYIOWWUX CTEHOBLIX MEXKBapTupHbiX na-
Hene CrnAOLWHOrO CeYeHWA, WU3rOTaBNMBAEeMbiX B BEPTUKAaNbHbIX KacceTHbIX dopmax.

1. UcxoOlHble OaHHbiIe

Knacc 6eToHa nO NpoyYyHOCTU Ha oceBoe oxatue B15; HOpmaTusHOe 3HaYeHue UH-
AeKCa un3onAunKM BO3AYLUHOrO wyma /=50 Ab; cywectsyoiran Ha npearpuATUM OC-
HacTKa npeanonaraeT wW3rotToeneHne naHenein TtonwwumHon Hh=18 cm: KoO3adbdUuuneHT
BapvaunM cpeaHeld nNPovHoCcTV Getowa Ha npeanpuATuu Cyp—8,68%; cpoK Hauana
akcnnyatayun navenet =40 cyT; ucxogHan noaamwxkHocTe cmecn OK=18 cm.

Ma ocHOBaHUKM NPOBEAGHHOW OLEHKW NPUroaHOCTU MCXOAHBIX MaTepuanos no-
nyvyeHbl cneaywouwmne uxX xapakrepucTukiu: uemeHT mapku 400; kepamantosuin rpa-
BuiA 1 Kap6oHaTHbIil necok (raén. 6).

Tabnunuya 6
e — S S
Matepunan Hacein-|MNnot- | NMpou-| Bopo--| O6b- | Mo- B na-
HaA HOCTb | HOCTR | nNO- em aynk | HOCTb,
nnoT- (e ue- |sB8uw- | rno- mexk- | kpyn-| %
HOCTh, |MeHT- | nuHA-| weHue | 3epHo-| HOCTWY
Kr/m®~ |HOM pe, yepe3 | BbIX
Tecre,, | Mila 1 cyT, | Nyec-
Kr/m o, TOT,
%
ST N U IV N R
Kepam3urosni rpasui
dbpakuwni:
5—10 490 930 3,1 18 39 — 4
10—-20 410 840 2,3 26 51 ~ 4
[Necok kapBOHaTHbLIN 1280 2510 1,7 5,6 — 2,2 5
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2. Pecyer u Ha3HayeHue UCXOOHD20 cocTaaa
KOHCTPYKYUOHHO20 Kepam3uroberoHa

Pacuer npoBopgum, cornacHo n. 5.11, anA HayanbHOro yposHA NPOYHOCTK Kepam-
auTobeToHa:

a) cpeaHAr Kyb6ukosan npouHocTs A (28) u coorsetcTBYOWNMA € HaYaNbHbLINA
ypoBeHb npouHocTu AHaY pasHb;

R (28) =15/(1-1,64 . 0,086) = 17,5 MNa;
RHaY =17 ,5/(1,59—17/40) =15 MQNa;

6) koadduunenTel KOHCTPYKTUBHOMO KavecTsa KepamauTosoro rpaeua no cdpak-
LWAAM:

(KKK)5_10 = 3,1/490 - 10° =633 m;
(KKK) 10—20 =2,3/410 . 10° =561 m;

B) 3HaueHuWA arperatHoO-CTPYKTYpPHOro daxkTopa, cooTBeTCTeywne BbiYUCHEH-
HbiM KKK, npudumaem r=0,51 n r=0,29; anA cmecu cdpaxkuui npuHumaem r=0,4;

r) npeaBapuTenbHbIf pacxon KOMHOHEHTDB Mcxo.u.l-loro cocTaea:

pacxog uemeHta =350 «r/m —113 n/m 3HaYyeHue 0000WweHHOoro anK'roga
cOcTaBa ¥ nNpeaBapuTenbHbin pacxos Bogbl ®—1, 35 B=360(1,35—0,4) =333 n/m";
KOMWYECTBO XUMUHECKOMN p,oﬁ'asum CAOAB npuvumaem pasHbiM 0,5% MacCbkl He-
mexta CAB-0,005.-350—1,75 I{F/M

AnAa sBepeHuA aobasku B Buae 5%-ro pactsopa c¢ nnotHocTbo 1,015 r/cm3 Ha
ee noTpebyercA 34 n,
Pacxon BOAbI C Y4€TOM NPUHATON noanpnamm aobasiku
B’ =333—(34.1,015—1,75) =330 n/m obwKnid pacxos Kepam3IuTosorc rpasuf
N KapboHaTHOrMro necka

M+K=1000— 113—330—34=523 n/m pacxog KapboHaTHOro mnecka M-—
—0,4.523=209 n/M > 0bwun pacxon Kepamautosoro rpasur K=523—-209=314 n/M
MpunAB cooTHOweHue (pakunit Kepamsuta no obvemy Vip. 20/V5. _50—1, Ha3Ha-

yaem pacxo.u. Kepam3utTosoro rpasun fio dpakunam Kg 410=157 n/m™; K10..20™
=157 n/M

1M3

Mo gaqanbnomy YPOBHO 3poquoc1'u (puc. 2) onpeaenrem 3HaveHuR E Hav =
=11-10" MMa; p=1320 xr/m~; EgHaY / p = 83,

B Boapacte, COOTBeTcTEymLueM Havany 3Kcnnya'raumm navenen t — 40 cyt, Eg
pasHo £ {(40) =—11. (1 10— 2,86/40) —11.,4. 10 MMa, £, {40) / p =86.
MuHumansHo ponycTumoe sHaweHue (Eg / p) MiN oGecneunsaowee HOpMaryB-

Hbi YpPOBEHb U30NAUMM BO3AYWHOro wyma /5 = 50 4B nauenei, TonwwmHon H =
— 18 cm, pasHo

(Eg / o) Min= [ 400/ (2,26 . 18) ]2=9s.

Takum obpasom Eg(40) / p = 86 < (Eg/p) Mih = 96, cnesoBatensHo, nony-
YeHHbIW COCTaB He MOXEeT GblITb NPUHAT B KadecTBe UCXOAHOro. B CcOOTBETCTBMM € YKa-

saHuAMKU n. 5,18 anA ynyvyweHuA 3B8yKOM3ONALUUM npu 33a43aHHON TOAWWHE NaHenw

NOBLILLAEM Knacc 6eTOHa MO0 MPOYMHOCTU HA OCeBOe CXaTue, NPUHUMAaR erg pPasHbiM
B20.

3HayeHWAR Kyb6ukoson npounoctu A (28) u HayansHOro YpPOBHA MNPOMHOCTH AHEY
C yuetom NPuHATOro Knacca B20 pasHbi: A (28) = 23,3 MMa: AHaY =20 MMa.
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Mo puc. 2 onpeaesiAeM HOBbIE 3HEYEHUA 3KCNNYyaTauWOHHbIX XapaKTepucTuK
EHa% =12,0. 10° Mfa, p = 1280 kr/m>;
EHa84/p =94, £, (40) /p = 97.

Yyuteigan, 4o (Eg/pt min = 96 < E4(40) /0 = 97, cocTas Kepam3uToGeToHa,
cooTsevcTBYrowmn RHaY = 20 Mlla, npuHumaenm B KavecTBe UCXOAHOro Y NpPoOWU3BO-
AWM ero pacuer, cornactHo n. 5.13:

pacxoa uemeHTta Ll =430 KF/M3 = 139 n/ma;

3HadyeHne o0D00OOweHHOro axkTopa cocTaBa v NpPeaBapUTENbHBLIN pacxoa BOAbI
® =1,1, B =430(1,1 — 0,4) =301 n/m>;

KonuuectTeso xumMmuveckoin pobasxkun CAB — 0,5% Maccbl uemeHta CAB —
=0,005 - 430 =2,15 kr/m°>.

AnAa sBeaeHun pobaBxku B Buae 5%-ro pacresopa ¢ nnotHocTeo 1,015 rlcm3 Ha
ee noTpedyercA 42 n.
Pacxoa BoAbI C YYeTOM NPUHATON O3UPOBKU ROBGaBKN

B =301 — (42.1,015 — 2,15) =260 n/m>;

o6Wwui pacxosa Kepam3uToBOro rpaBvA U KapbodatHoro necka M + K = 1000 —
— 139 — 260 — 42 =559 n/ms;

pacxopa KapboHaTtHoro necka M = 0,4 . 559 — 224 n/ma;

o6 nit pacxoa Kepamsutroporo rpasua K =559 — 223 = 336 n/wm

pacxos KepaMm3uToBOro rpasuA nNo dpaxkuvam npu V10—20/Vy-—-10 = 1

Kg—10 — 168 n/M3: K10—-20 — 168 n/m°.

1M3

3,
!

MonyuyeHHbIW UCXOAHBIN COCTAB B 00beMHbIX eguHhlax M eauHMUAx maccel Npn-
BegeH B Taén. 7.

Taonuwua 7

——— ——
LlemeHT Bon.g, C,ﬂ,%,TKEpEMEMTOBbIﬁ rpasuid hpakuuit | KapboHatHbIN
——aT 3 nim n/m —————1 NeCOK
kr/sa® | nfm™ | 5—-10 1020 T B
: 3T~ 3 3T 3 Kir/m ]:n/nn
L Kr/m®~ | n/m Kr/m™ | n/m
NN B —_— I U SUUUI I SN Uy
430 139 260 42 156 168 141 168 562 224

Mexoakbln cOCTaB KOHCTPYKUMOHHOIO Kepam3uToberoHa Ha Kap6oHatTHoOm nec-
Ke, OTKOPPeKTUPOBaHHbLIX C y4eTOM BnaxHOCTU 3anonHurene m daxkTuueckKoro pac-
Xona BOAbl, o6ecneuvsalOWero 3afaHHYKW  MOABWKHOCTL CMec, npusesiedH B

Tabn. 8.
Tabnuuya 8

e e e e e e —_
LemeHT Bon.g, C‘EI.Ed, Kepamantosbi rpasuii KapboHnar- |[lnor- [ OTkno-
———3[3 n/m n/m" | ppaxkuni HbIA NECOK |HOCTbL | HeHue
Kr/m>|n/m ——— —————t———g——3 [0, 5 |OT
5—-10 10—-20 Kr/im“in/m” |kr/m™ | pac-
—— ~—31——3 yer-
/> |n/M3 KI‘/M_lH/M HO
410 132 256 40 159 171 144 171 573 1553 2 <)
3%

56



Ha3HayeHne pacyeTHOro v pabovero cocrtaBoB Npowu3BoAUM MO pe3ynbTaTaM JKcC-
nepuMenTanbHbix NPOBEPOK, KaK NoKasaHo 8 npumepe 1.

Mpumep 3. Ha craguu opraHuszauuy MHAYCTPUANbBHOFC AOMOCTPOWUTENbHOrO MNpo-
nasoactea TpebyerTcA 3anpoexTupoBsatTh rpyfny ORTUManbHbIX MO CTOUMOCTU COCTa-
BOB KOHCTPYKUMOHHOI0O Kepam3urobeToHa Ha kapboHarHom fecKe ANA KOoMMNnekc-
HOMO NpUMeHeHWA ero B OCHOBHbLIX HECYUWUX W 3BYKOUIONUPYOWNUX KOHCTPYKUWAX
MEXKOMHATHLIX CTEHOBBLIX ¥ MEXKBAPTUPHBIX CTEHOBLIX Nadenen W fianenei nepe-
KPbITUN CRNOWHOro CevMeHWA, U3roTaBnNUBaemMbiX B BepTWKanbHblX KacCeTHbIX dopmax.

1. MlcxodnHpie OanHbie

Knacc 6eTOHa no NPOYHOCTM Ha OoceBoe OKaTue U UHAEKC U3ONAUNK BO3AYLUHOIO
wyma /g, ab, COOTBETCTBEHHO PaBHbI:

B10, Ig =41 gb — AnNA MEXKOMHaTHbIX CTEHOBbIX naHenewu: -

B20, /g =50 b — pna mexBapTUpPHBLIX CTEHOBbLIX NaHeney v naHenen nepeKpbhiTuv;

[1peasapuTenbHbiil CPOK Havana aKcnayatTauuy KOHCTpyKuun & — 90 cyr.

NexogHan nogsmwkHocTh cviecn OK = 14 cm.

XapakTepUCTUKN uUCX0oaHbIX mMaTepuanos: uemeHta mapky 400, Kepam3auToBO-
'O rpaBuA U KapBoHAaTHOro necka, npusBeaeHbl B Tabdn. 9.

Tabnuuya 9
Marepuan Hacsirt- | [1noT- Mpoy- Bogo- O6vem | Moayne | Brax-
HanA HOCTb HOCTL norsao- | Mex- KpyTni- HOCTD,
nnoT- B ue- B uu- weHwe | 3epHO- | HOCTU %
HOCT MEHT- nuHape, | vepes BbIX
Kr/m HOM Mfla 1eyr, | nyc-
| TecTe, % TOoT, %
I Kr/m
Kepam3urosbii
rpaBuii (hpaK-
LN
5—10 512 1010 3,2 17,4 28 — 5
1020 475 980 2,5 21,2 34 — 5
flecok kap6o-
HaTHBLIN 1320 2620 1,5 6,06 — 2,4 5

2. [lpoex Tupogarnue coCTag08 KORCTRYKYUOHHO20 Kepam3auToberona

B cooreercrBum ¢ n, 5.5 AnA npoekTupoBaHWA FPynNnbl COCTABOB Kepam3uTobe-
TOHa, YAOBNETBOPAKILWErO BbilWeyKa3aHHbIM 3IKCNNYaTaunoHHbIM W TeXHONOFuuec-
KM TpeboBaHuUAM Npy MUHMUMaNLHOW CTOMMOCTW, UCMNOJb3yeM METOAUKY MNNaHupo-
BaHHOFO 3KCMNepuMeHTa,

MonBop coctaBoB NPOU3BOAUM, COMNACHO n.n. 5.25—5.31.

B KavecTBe BapbupyemMbiX HaKTOPOB NPpUHUMaeMm :

X1 — pacxoa uemedTta L, KI'/MB; X5 — pacxoa xumuueckon aobaexku CLADB, %
Maccbl UemeHTa, X3 — pacxoa nbineBuaHon dpakunu necka (dp. <0,14 MM) ,
% macchl necka; Xz — arperatHo-cTpyKTypHbiiA pakropr =M / (M + K).,

KoHTponupyembiMi napamMmerpam 1 HaaHavaem :

KyOuKoByIO MNpOoOYHOCTL NponapedHoro Kepam3awutoberoHa B BO3pacTte 28 cyT
R (28), MMNa;
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MOAYNL YAPYrocTu kepamautobetoda £g (28) ,MMMa;

ANOTHOCTb Kepam3uTobeToHa B CYXOM COCTOAHUMN Py x, Kr/M3;

cTOUMOCTb Kepam3autobeTtoHa C, «r/m 3.

UcxoaHbin cocTaBs Kepam3autTobeToHa HaszHavyaem, cornacHo n.n, 5.11-5.13.

Mo s3apaHHBIM KNaccam 6eToHa NO NPOYHOCTM HA ocesBoe CxaTtue B ycTaHasnw-
BaeM CpeaHue BennuuHbl KyBuxkosoi npouyHocTu R (28), npunuman KoadduyumneHTo

Bapuwauwu Cy/R, PaBHbIMY® HOPMUPYemomMy 3HaueHuto 0,135 (1).
R(28) =10/ {1 —1,64.0,135) = 12,8 MMa;
R(28) =20/ (1 — 1,64 .0,135) = 25,7 MTfla.

KoahdhuuneHTel KOHCTPYKTUBHONO KavectBa ANA MNpuUMeHAeMbiX (paxkuun Ke-

pam3uta
(KKK)5_10 =3,2/512 . 10° =625,

(KKK) 10—20 =2,5 / 475 . 10° =525,

Cpearee 3HadYeHue arperatHo-cTpykTypHoro dakrtopa r — 0,4. YuutbiBarm pexo-
meHayembie 8 1, 5.10 3HaueHURA r, AMaANaA30H U3MEHeHUuA arperaTHoO-CTPY KTYPHOro gak-
Topa B axkcnepumeHTe npuHumaem oT 0,2 ao 0,6. CooTHoweHne Meay ppakuuAmMim
Kepam3uTa NpuHUMaeM NOCcTORHHBLIM M paBHbIM V{9—20 / V5—10 ~— 2.

CornacHo puc. 1, 6 pacxoabl uemeHta, COOTBETCTBYIOWMUE YCTaHOBNEHHbIM cpeA-
HMUM BeAudnHam KybBuikosoin npouydoctu A (28) u HazHaweHHOMY AUaANasoHy wuaMeHe-
HUA arpareTHo-CTPyYKTypHOro cdaxKTopa r, USMeHAITCA B npeaenax or 290 I(I'/M3 Ao
480 Krlms. OAnA npoeegsesnA 3KcnepumeHta wWasHavyaem UHTEpPBan W3MeEHeHuA pac-
xo0Aaa uemeHta ot 300 ao 500 KF/Ma.

AnA ycTaHOBNEHUR ONTUManbHLIX AO03UPOBOK xumudeckoin aobaexu COBE awva-
NasoH u3mMeHeHUA ee pacxopa npuHumMaem paBHbiM OT 0 A0 0,5% macce uemedTa.

Pacxoa KOMTIOHEHTOB MCXOAHOIO COCTaBa KepamautoberoHa npuseaen 8

Tabn. 10.

Taonuua 10

LiemeHT Bong, cAib M/ Kepam3nToBeii rpa- KapboHaTHI®
——3 3 nfms | ——— 33 /M+ | suin dpaxkuun necoK
Kr/m~|n/m % kr/m infm™| +K | ——— — e — 3
ue- | 5—10 |10-20 KF/M /v
| MEH- —_——————— e
| Ta
- ) S S N W —~

400 129 280 0,25 1 196 04 118 117 228 233 665 231

Yucnenunie 3HaveHuA ypoBHEN BapbupoBaHuA (hakKTopos, NPUHATBHIE B 3Kchepw-
MeHTe ¢ Y4eTOM BbIWEen3noXeHHOoro, npuseeaeHsl B Tadbn. 11.

JKCRepyMeHT npoBoAuM NO niaHy, onuakomy k D-ontumanbHomy, ANA YeTbl-
pex dakTopos, Bapbupyemblix Ha Tpex ypoBHAX., Matpuua nnaHupoBaHuA n padouan
MaTpuLla COBMELLeHbl 1 NMpuseaeHsl 8 Tabn. 12,

CocTas Kepam3utoberoHa ANA Ka4oW CTPOYKK mMartTpuubl paccuutbiBanyu Mo
n. 5.13. Mpun atom pacxof s0abl rpeasapuTesnibHO npuHumaem no (5) v (6) ana nas-
HaYeHHOro pacxoga uemeHTa ¥ BenuMMUH arperatTHo-CTPYKTYPHOro daxkTopa, vcnonb-
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Taénuua 11

— - | e - _ — _
YposeHb u 0O603Ha- PakTOpb!
ero Kog YyeHuURA ———— ——r—— —— —————
X1 =3|-L Xy =CAb.| X3 = X4 =M/M+K
KF/w % nemeHTa | = nbinb
(éap. <
0,14), |
% necka
___________ I T I L.
Huxuuin {(—1) Xmin 300 0 15 0,2
Hyneso# (0) 0 400 0,25 30 0.4
BepxHuu (+1) ﬁ,}ax 500 0,5 45 0,6
MuTepean +100 10,25 15 +0,2
BapLUPOBaHUA
3yA HanaeHHoe nNO puc. 2 3HavyeHue cpeaHen senuduebl R (28) = (12,8 + 25,7) /2 =

= 19,2 MNa; 3HaueHue 0606wWeHHOro paktTopa coctasa ® =1,1.

B npouecce npakruiueckKow peanusauun padouenn marpuubl Npu KU3rotToBneHuun
KepamM3utTobeTOHHONW CMecu KoppeKTUupyem pacxoa BoOAbl, ODecneymsan 3aAaHHYIO
nogasmwxHocTh cvmecn OK = 14 cm.,

Mo chakTuuecKoOMY pacxoay BOALI NPOU3BOAUM KOPPEKTUPOBKY CocTaBa Kepam-
3uToberoya.

PacueT KoacgduuneHtos npu uneHax ypaBHEHUA perpeccu, BbIYACNEHMEe pacveT-
HbIX 3HauYeHut KOHTPONMPYEMbLIX RnapamMeTpoB, CTAaTUCTMYECKWI aHanui ypaBHeHu!
n KO3t uureHToB NPOBOAUM NO CneunansHoi MmeToanke, cornacHo n. 5.30.

B pesynetate npoBeaeHHbIX BbIYUCABHUA NOAyvYeHbL! cCcneaylowue anexKksBaTHLIS
no F-xpurepuio Puuiepa perpeccuoHHble MOpenwn, csfAsbiBawuwie C95%-ii Haaex-
HOCTbIO KOHTPONUPYeMble NapameTpsl ¢ sapbupyeMseiMu hakTopamu coctapa:

1. Kybukosar npoYHOCTL MNPONapeHHOro Kepam3iwutobeToHa B BO3pacTe 28 cvyT,
Mila

R(28) =23,4 +3,9X; — 1,1X3 — 1,9X4 — 4.8X1% — 2,0X4>;

Ep —_ 1,83 <F1‘aﬁn —= 4,56-
Moaynb yRpyroctiu Kepamau‘r?ﬁe'roria, MMa
Eg(28) . 107> =14,52 + 1,71X — 0,56X4 — 0,55X1 X3 — 0,99X4°;

Ep =3,04 <F1'aﬁn =4,56.
3. MnoTHOCTL Kepam3uTobeToHa B CYXOM COCTORHMU, KI/m

Poyx = 1527 + 16X + 107X4 — 22X 1 X3 — 40X 1Xq — 53X — 53X,% — 68X3>;
Fo =297," Fragn —4,56.

4., CTonmocTb KepamanuTodeToHa, pyﬁ/ms

C =13,45+ 1,32X1 — 0,1X3 — 1,91X4 — 0,2X,2 — 0,15X3° — 0,1X1X3 —
—~0,14X1X3 — 0,1X2X3 — 0,14X3X4 ;

Fp =2,13 <Fra6n = 4,56.

[Mocne nonydyeHuA ypasHeHuii perpeccun uenecoobpaszHO NPOBECTW aHanu3 BnuA-
HUA aKTopoB cocTaBa Ha BblGpaHHble KOHTRONMPyeMble napameTpbl C Uenbld ycTa-

3
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Taébnwunya 12

—l—-'l—l--—F: =S i Sy m— S S — - - s— il E——— i+ Sl -y—

T Pl A -——- e S —- E— R e— ——

N° NMnaHuposaxHue Pacxoa matepuanos H3 1 m 3 beToHa
onbl- | ————r———— e — —_—— S —— ——— e e e e
a Le- CAE flotne | M/M+ | Lle- Boaa, | r =M/ | Kepamaurosniit |Kap6onatunii | [loGaska CAB

ME@HT X9 X3 ; K, MEHT, n | /M+K |rpaewii jnecok ————— e —————

. KrI — — e
X1 | 4 | cbpgu-—rd:pam- dbpaxk- |dpax- | :
XU % LA T UM
l 5—-10 [10-20 {<0,14,| >,0,14,

e R I __L__ _ J I l N MM, Kl | MM, K | KF <5.|<r
1 + + 4+ + 500 203 0,6 79 154 414 508 2,5 49
2 + + + — 500 403 0,2 104 203 91 112 2,5 49
3 + + —_ + 500 203 0,6 79 154 138 784 2,5 49
4 + — + + 500 250 0,6 80 154 417 509 0 0
5 — + + + 300 122 0,6 101 197 532 650 1,6 29
6 — — — — 300 270 0,2 170 330 50 282 0 0
7 — — - + 300 150 0,6 101 197 178 1006 0 0
8 — s + — 300 270 0,2 170 344 149 183 0 0
9 — + —_ — 300 242 0,2 171 331 50 280 1.6 29
10 + - — — 500 450 0.2 105 203 31 173 0 0
11 + + — — 500 403 0,2 104 203 30 173 2,5 49
12 _ — + + 300 150 0,6 101 197 533 651 0 0
13 + — + — 500 450 0,2 105 203 92 112 0 0
14 — + — + 300 122 0,6 101 197 177 1005 1,b 29
15 — + + — 300 242 0,2 171 331 149 181 1,6 29
16 + — — + 500 250 0.6 80 154 138 788 0 0
17 + 0 O 0 500 326 0.4 99 191 153 358 125 25
18 — 0 0 0 300 196 0,4 1156 224 180 419 0,75 15
19 0 + 0 0 400 242 0,4 119 231 186 432 2 39
20 0 — 0 0 400 280 0,4 118 228 186 433 0 0
21 0 0 + 0 400 261 0,4 119 231 278 340 1 20
22 0 0 — 0 400 261 0,4 119 231 93 527 1 20
23 0 0 0 + 400 181 0.6 90 175 316 137 1 20
24 0 0 0 — 400 341 0,2 137 267 80 187 1 20
25 0 0 0 0 400 261 0,4 119 231 1856 433 1 20
26 0 0 0 0 400 261 0,4 119 231 1856 433 1 20
27 0 0 0 0 400 261 0.4 119 231 185 433 1 20
28 0 0 0 0 400 261 0,4 119 231 185 433 1 20
29 0 0 0 0 400 261 0,4 119 231 185 433 1 20
30 0 0 0 0 400 261 0,4 119 231 185 433 1 20



l1podosowcenue tabn. 12

19

e S — e R
N° onbiTa MpoexTHanR NNOTHOCTH daxTryecKan rMoTHOCTL KoHnTponupyembie napameTpoi
CBEXeYNoeHHOro Ke- CBEXEYNOMEHHOIO Ke- | — —_ S — ————— e
pam3uTobeToHa pam3utobeToHa R (28), Eg (28), P 4 C. 4
Pea™, kr/im3 | Oca®, krim MMa MITa Kr/m py6/m
1 1907 1892 22,2 11980 1454 11,24
2 1462 1568 24,6 10043 1247 15,06
3 1907 1780 22,4 12884 1443 12,42
4 1910 1845 16,6 10004 1372 11,9
5 1931 1813 15 8457 1472 9,33
o 1402 1520 18,1 11129 1198 13,25
7 1932 1830 13.5 7968 1466 9,68
8 1416 1600 16,2 8567 1195 13,26
9 1403 1575 18,1 6417 1186 13,15
10 1462 1617 25,6 10871 1290 15,74
11 1462 15633 27 13701 1377 16,32
12 1932 1800 12,3 3455 1563 9,79
13 1462 1574 25,5 12083 1363 16,69
14 1931 1810 16,8 9921 1512 9,85
15 1403 1550 18 10042 1269 13,87
16 1910 1860 25,5 14667 1538 12,85
17 1652 1725 26,1 13447 1471 14,66
18 1449 1630 17,7 10016 1406 11,92
19 1649 1698 19,4 10272 1452 13,30
20 1645 1695 249 12226 1428 13,38
21 1649 1728 22,2 11639 1442 13,19
22 1649 1625 23,5 11007 1406 13,50
23 1919 1793 18,3 9906 1604 11,19
24 1432 1682 23,1 12573 1408 15,48
25 1649 1885 24,3 15770 1609 13,562
26 1649 1850 25,8 14495 1561 13,33
27 1649 1835 23 14640 1562 13,45
28 1649 1690 24,1 13193 1522 13,36
29 1649 1768 22,5 13701 1552 13,4
30 1649 1805 24 14359 1562 13,3



—— A U, xr/m’

JO0 400 500

KomnnexcHanA HOMOFpPaMMa ANA NOABOPa COCTaBOB KOHCTPYKUMOHHOTO Kepam-
auToBeTOHa Ha KapboHaTHOM NecKe, U3roTOBEHHONO M3 CMECYU UCXOAHOW NOABUKHOCTHIO
OK=14cm: A, A’ — Homorpammbt 'R, MNa — p, kr/m*"”

———————— copepxanue KapBoHaTtHoi nemn (dp. <0,14) 45%[M; — . — 710 we, 30%01:
~== —70 xe, 15%/; B —~ Homorpamma; ""EL.107°, MNa — p, kr/m?®'’; —— —~pacxon xu-
Muuyeckon aoGaskn CAB 0,5%L:; — — 7to we, 0,25%Ll: C — wnzonuaum ctoumoctu C,

py6/m?

HOBfIEHUMA XapaxkTepa ¥ CTeneHu 3Toro BRUAHUA, a TaKXXe BblBOpPa OCHOBHLIX thakTo-
POB8 ANA NOCTPOSHUA UIONUHWUA KOHTPOINPYEeMbIX NapameTpos.

Pe3ynbTatbhl TaKOro aHann3a, nNposeAeHHOro N0 MONyYeHHbIM YpaBHEHUAM pe-
rpeccuyn, nossonunn yctaHoBuTL NpeumywecTBeHHOe BnUAHME Ha BCe KOHTpONMpye-
Mbie fapamMeTpei pacxoga uemedta (Xj) v arperaTHo-CTPYKTypHOro daxtopa r{Xg).
YunTeisan 3to, uspnunun R (28}, £5(28), Peyx, C cTpoum B ocAx {pacxon uemeH-
Ta U, KI‘fMB — arperaTHO-CTPYKTYpHbI thaxktop r =M / (M+K)}}. Ocranetbuie dakTo-
Pl GUKCURYEM Ha CREAYIOWUX YPOBHAX !
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1. Ana noctpoeHus wu3sonunuin R (28) coaepaHue kapBOHATHOW NbINKU B NECKe
thukcupyem Ha ypoBHAx —1: 0:; +1, cooTsercTByrowux 15, 30, 45% Maccel nec-
Ka; pacxop poGasku CAB — wa wynesom {(Q}, Gnuskom k ontumanoHomy, YPOBHE,
cooTeTcTeyowem 0,25%  maccesl uemenTa.

2. OnAa nocTpoeHuAn wu3onuuunii E5(28) copepxaHne kapboHatHblA MbINY HUK-
cupyem Ha HynesoM, Bnin3kom K onTumansHomy ypoBHe (30% Macchl necka):
pacxoa pobaBxku CABE — ua yposHax 0 u +1 (coovmetcrBeHHo 0,25 un(0,5%  wmac-
Cbl L@MeHTa).

3. inA nocTpoeHuA usonuHuit Peyx W C coaepanve kapboHaTHON NuiNu 1 pac-
xoa aoBasku CAB cdhuxkcupyem Ha HynesbiX, BNM3KUX K ONTuManbHbiM, YPOBHAX (cO-
oteeTcTEeHuo 30% maccol necka u 0,25% maccot uemedta) .

Dna yno6eTea NpakTvYecKoro ucnonb3osaHun usonunuu A (28) w Poyx, Eg (28)
7 Pcyx coBmeluaemnm, NoNywanA COoTeerYCTBYIIOWMEe HOMOrpaMmMbl,

No uvomorpammam "R (28) — Poyx’', "Eg(28) — Poyx'’ ¥ u30AMHMAM CTOMMOC-
T COCTaBNAEM KOMMNeKcHYw Homorpammy (puc. 1), NpurocaHy® ANA Ha3HavYeHud
COCTAaBOB KOHCTPYKUWMOHHOIO Kepam3wToberoHa, yaoOBneTBOPAOWEro TexHOoNnoru-
YEeCKUM M IKCNNYaTauMoOHHbIM TPeDOBaHUAM.

Ha3HayeH Ve cocTaBoB NPOU3BOAUM B CReAYIOWen nocneaoBaTensHOCTH.

1. Mo {3), yunThiean npeaBapvTenbhblih CPOK Hakana 3KCNnyaTauuy KOWCTPYK-
UuviA, yctaHasnmusaem HauanbHble YPOBHU NPOYHOCTW

RHaY =128/ (1,44 — 12,6/90) = 9,85 ~10 MNa;
pHat =267 / (1,44 — 12,6/90) = 19,8 ~20 MNNa.

2. Tlo komnnexcHoi HOmMoOrpamme ycraHnasnmeaem, yTo COCTas Kepam3IuTobeto-
Ha ¢ npo4HocTeio A — 10 MMa He nonapaeT s obBnacTe akcnepumenTa. lNo3TomMy noa-
60p cocTasoB nposoAMM ANR NpovHOCcTeld Kepam3wutobeTowa A — 12,5 w A = 20 MTla.

3. No Homorpamme "R (28) — pPeyx’’ (pue, 1, a) ycravasnueaem rpynny coc-
TABOB, COOTBETCTBYIOWYIO HavaneHoil npovdHoctn AHaY =125 NMlla v MuHuMansHON
NAQTHOCTU Peyx = 1500—-1550 KI‘/M3 (zawTpuxoBaHnaa 30M3) .

3Toi rpynne cOCTaBoOB, COrNacHo Homorpamme "Eg(28) — Peyx’ (punc. 1, 8),
COOTBETCTBYIOT 3HayeHur Eg = (11—12) 10™> MMa.
BosepawanAce Kk Homorpamme "R (2B) — peoyx™ B fpeaenax 3awwTpuxoBaHHOMN

30HbI, BbIbUpaem HecKONbKO cocTaBos (cm. puc. 1, A, B, C — toukun 1, 2, 3), ycra-

Hasnuean ANA HUX pacxoabl uemeHTa Ll v 3naveHuA arperatHo-cTPYKTYPHOro daxTo-
par COOTBETCTBEHHO:

1 cocras — 300 KI‘/M3 n 0,46:
2 " —-308 " " 0,b2;
3 " =300 " " 0,63.

BuiGpautbiv  cocTaBam COOTBETCTBYIDT CNEAyowWe 3HaYeHWA JIKCNAyaTauynoH-
HbIX XaPaKTePUCTUK :

1 cocTae — Peyx = 1500 Kl‘/h’l Eg=12,1.- 103 MMa, Eg / Peyx =81;
2 " — Pcyx — 1550 KI'/M3 Eg = 11. 103 MI‘Ia Eg | Poyx = 71;
3 " —Poyx = 1650 kr/m>, E; =10,8. 10° Ma, Eg / Poyx & 70.

Mo HSOHHHHFIM C (puc. 1) ycTaHaenueaem CTOMMOCTb HA3HaMEHHbIX COCTaBOB
C, pyﬁ/m 1 coctas — 11,7, 2 — cocrae — 10,8, 3 — cocras 10,5.



B cooTrBercteun ¢ n, 5.17 no (3} paccuuTbizaeM MUHMMENLHO AONYCTUMBbLIE TON-
WhHbl Amin MEXKKOMHATHLIX CTEHOBbLIX TaHenei, obecneyuBawWne HOPMAaTUBHBIN
YPOBEHb U3ONAUNN BO3AYLIHOIO WYMa fimin, €M

1 cocra — 140/ (2,26 \@i) —6,8 cm;

2 " 140/ (2,26 V71) =7,3 cm;
3 " —140/ (2,26 V70) =7,4 cm.

YuuThiBaA MUMEWMECA pexKoMeHgauun, npuHuMaem TONMWUHY HECYLWUX MemKoMm-
HatHel fnaHenew A — 12 cwm., B 3Tom cnyvae B KauecTBe UCXOAHOIO COCTaBa, OTBeYalo-
Lero YpedboBaHuio MUHUManbLHOU CTOMMOCTH, BbIBupaem 3-i cocTas.

4. BbiyucnAem 3HavyeHue MOAynA YNpyroctu kepam3utTobetoda B8 BO3pacre Ha-
Jyana skcnnyartaumu Kouerpykuun t — 90 cyr.

Eg(90) =10,8.10° (1,08 —2,53/90) =11,4. 10> MNa.
CootsetcTByiollee 3HaYeHKe ANHAM WMECKOWN XapaKTepmncTuKy
Eq(90) / Peyx = [11,4.103%) /1550 =74.

5. Cornacrto n, 5,13 no (5) — (9} onpeaennem pacxoa KOMNOHeHTOB BbIOpaH-
HOrO cocTaBa:

a} 3HaueHmne 0606UIeHHOro thakTopa coctasa npn A — 12,6 MMa {(puc. 21 & =
=—1,48;

6) pacxoa Boaki {6e3 yuera xumwuueckow aoBasxku CAB) npun U = 300 I(I'/M3
— 97 n/w:3 mr=—0,b3.

B =300 (1,48 — 0,63) =285 n/m>:

B} pacxop xumuveckou gobasxku CAB npunumaem 0,25%, cornacHo Homorpam-
me “"Eg (28) — peyx” (puc. 1, 8), 1.e. CAB = 0,0025 . 300 = 0,75 kr/m>.

YuutbiBan, yTo B 1 n 5%-ro pacrBopa aobasku coaepxutcn 0,051 xr cyxoro se-
LLecTBa, ee pacxos B 00beMHbLIX eanHuuax coctasut 15 n;

r} pacxog BOAbl C y4eTom NPUHATONW A03MPOBKW Ao6GaBKW Npu NNOTHOCTW pacT-

Bopa 1,015 rlom®

B' =285 — (15. 1,015 — 0,75) =261 n/m°:

4) obwnii pacxoa Kepam3uToBOro rpasua v KapboHatHoro necka M + K = 1000 —
— 97 ~ 261 — 15 =627 n/m>:

e) obuwiny pacxoa KapooHatTworo necka M — 0,53 . 627 — 332 n/m 3,

CornacHo womorpavime: "R (28) — Pcyx" (;:mc. 1, @) coaepxaHve kKapboOHaTHOW
Ny 8 necke npuHumaem 30% M. T.e. 100 n/m”~, Takum 0b6paszom pacxopg KapboHaTt-
HOIQ [ecKa nNo hpakuuAm:

<0,14 =100 n/m3 =262 KI'/M3;
>0,14; <5 =332 — 100 =232 n/m> =608 xrim>;

) obuwini pacxoa kepam3utosoro rpasun K =627 — 332 — 2956 n/ma.

Pacxoa kepam3utoBoro rpasuA no dpaxkuuam npu Vi0—20 / Vs—10 = 2:
Ks—10 — 98 n/m? =99 Kr/M3; K10-—-20 — 197 n/m? =193 kr/m?.

6. Moabop coctaBoBs Kepam3utTobeToMa ¢ APouHOCTLIO A= 20 Mlla npownssogum

aHanoruyHo. ¢
Mo vomorpamme R (28) — Peyx (puc. 1, A ) ycraHasnusaem rpynnbl cocTa-

BOB, COOTBETCTBYIOWMUX YKa3aHHOM NPOMHOCTU U MUHUMENLHONW MAOTHOCTU Poyx —
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Taonumua 13

Coc-| Uemeyit,| r =M/ | Peyxy | Em .10_? EB_@OJEE (90) | C, 3 | Amin. cm
Tas LKI‘/M /M+K Kr/m Mlla x10 7, |/Peyx |PY6/M
M0a
____________ ———e S I S
4 330 0,33 1450 11,7 123 8b 12,8 19,2
5 340 0,32 1450 12,1 12,7 88 13,2 18,8
6 360 0,21 1400 12,0 126 90 14,4 18,7
7 500 0,57 1550 14,1 148 96 12,6 18,0
8 490 0,65 1550 14,0 14,7 95 12,9 18,2
9 500 0,46 1510 14,2 14,9 99 13,8 17,8

= 1400...1450 «r/m> — npu manbix pacxopax, Peyx = 1500...1550 kr/m> — npu Gonb-
WuUx pacxojax yemeHta {3awiTpuxoBaHHbIE 30HbI) .

3Tum rpynnam cooTsercTeyloT 3HaveHuA Eg = (11,7 — 12,4) . 10> MMa u Eg =
= (13,9 — 14,2) 10> MNa (puc. 1, e).

Pacxoa uemeHTa L, 3HaueHuWA arperaTHO-CTPYKTYPHOro aktopa r, 3Kcnnayara-
HWOHHbIE XapaKTepuUCTUKW UM CTOUMOCTb AnA BbiGpaHHbIX cocTasoB (puc. 1, a,6, ¢ —
TouKu 4—9) npuseaedHbl B Tadn, 13.

B 1abn. 13 takke npuseaeHbl MUHMUMANbLHO AOMYCTUMbIE TONWWHBLI Amin Mex-
KBapTUPHbLIX ° CTEHOBbIX NaWene yu naHenei nepeKpbITWK, Obecneunsatowime HOpma-
TUBHLIN YPOBEHb U3ONALUY BO3AYLIHONO Wyma,

YuutwiBan TpeBoBaHME MWMHUMANbHOWA CTOUMOCTW, a TaKXe UMeKwLlMecA PeKo-
MeHZauuMM no Has3HaYeHUlo TOMULMHLI YKAa3aHHbIX KOHCTPYKTWBHLIX 3nemMeHToB, B Ka-
vectTBe NCXOAHOro Bolibupaem cocras /.

7. Pacxoa KOMMOOHEHTOB BLIGPAHHOrO cocTaBa onpegenAem, cornacHo M. 5.13
no (5)—(9), kak 6LINO0 NOKa3aWoO Bbille ANA COCTaBa Kepam3uroBeToHa HavyanbHON
npoyHocTeo A = 12,5 Ma.

Pacxo4 KOMMOHEHTOB WCXOAHLIX COCTAaBOB Kepam3utobeToHa Ha KapboHaTHOM
necKe ANA MEXKOMHaTHLIX ¥ MEXKBapTuUpHbLIX CTEHOBBIX NaHenew ¥ nadenend nepe-

KPbiTUt, B 00bEeMHBIX eAnHUUAX U eanHMULax Macchl npuaeaeH B Tadn. 14,
PaGouuin coctaB KOHCTPYKUUOHHOMO KepamMm3uToberoHa Ha kKapboHaTHOM necke

HasHayaem No n.n. 5.19—5.24 {(cm. npumep 2).
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Tabnwuua 14

—_——— ———— e e e e e e _—
HaumeHopa- Ton- Ncxoan-| XapakTepucTuky Ke- CocTas kepam3ntodetoHa Ha 1 Mo *
HUe KOHCTPYK-| uHa | Har | pam3anTobeToHa
TUBHOro 3ne- | ane- noa- — —_—— e —_——————— G R a E e S ——
MeHTa MEeHTa | BWK- | Knacc IVEB {90)/] cTon- Boaa_—’ ye- CAb, | r=— Kap6oHaTHain | Kepam3nuToBbIfA
h,cm | HocTs | no [ Peyx Lmoc%,a mMeHT = * —M/ | necox rpasun
cMme- npou- py6/wm (M+K)| ——————— —_— —_—
cu HOCTH hpaKiyuy
| OK, Ha | — — — —
cm CKa- 0,14, | >>0,14,{5—10| 10-20
Tue MM <5,
L : I I B

Mexkpaprup- 18 14 20 96 126 500 218 2,5 0,57 128 726 83 161

Hble CTeHOBbLIe — —_
naHenu 1 na- 161 49 49 277 82 164

Henu NnepeKpbl-

TWA

Mexkpaptup- 12 14 12,5 74 10.5 300 261 0,75 0,63 262 608 99 193
Hbie CTeHOBbIe _— — — — —
navenu a7 15 100 232 o8 197

“Haa 4epToii NpuUBeae-bl Macchbi A03UPOBKU KOMMOHEHTOB, NOA 4epToi — 061BEMHbIE A03UPOBKN.
* % IKONUUeCTBO BOAbI MOXET 6biTh CKOPPEKTUPOBaHO NO (hakTUYeCKON NOABMKHOCTY CMECH,
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