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NMPEJUCJTIOBUHE

Hacrosmee PykoBoncTBO pa3pa60TaHO Ha OCHOBAHHH HCCAEHOBA-
TeJAbCKHX H 3KCIeDHMEHTaJbHBIX paboT, BHINOJHEHHHX LleHTpanabHBIM
Hay4YHO-HCCAEOBATENBCKHM H IPOEKTHO-9KCIEPHMEHTANbHBIM HHCTHTYTOM
Opranu3andy, MeXaHM3aUWH ¥ TEXHUYECKOH NOMOW{M CTPOUTENBCTBY
(LIHUHOMTIT) Tocerpos CCCP u apyrdMu ODraHH3alsIMH, a TaKkkKe
onbiTa NPUMEHEHHS BOAOHENPOHHIaeMBIX GeTOHOB ¢ fo6aBKOM KaJbilue-
BOH cesuTpbl TpecTaMin Mocropruapoctpofi, Mocerpoi-20 4 Ap. B CTPOH-
TEJbCTBE PAa3MHYHLIX XKeNe306eTOHHBIX COOPYXKEHMHA, PACCUHTAHHBIX HA
BOCIIPHSITHE HaTopa BONbi: pe3epPBYapoB, OTCTOMHHKOB, MOA3E€MHBIX YacTel
HACOCHBIX CT2HIHUM U AP.

HspectHo, 4TO NpaKTHYECKOH BOJOHENPOHHIAEMOCTbIO KOHCTPYKLHH,
H3E/HS MU MOKPHITHS H3 GETOHA CUHTAETCS TAaKOE HX COCTOSIHHE B YCJIO-
BHAX SKCIVIyaTalluH, KOTJla OHH, MOApeprasch BO3AEACTBHIO BOABI C OXHOM
CTOPOHBI, ¢ APYrofl CTOPOHLI HE HMEIOT NPH3HAKOB CKBO3HOH (DUIABTPANHH
BOJIBL: CTPYH M KaneJb BOJbl, MOKPHIX NSTEH, IOTEHHS U T. A. B cooTBer-
CTBHH C 9THM OeTOHHI, ofecrmeudBaiolHe NPaKTHUECKYID BOXOHENPOHHLAe-
MOCTb KOHCTPYKIHH, CYATAIOTCS BOJOHEIPOHHIIAEMbIMH.

Jo Hacrosiero BPeMeHH B CTPOHTEJNbCTBE YKa3aHHBIX Bhillle COODPY-
JKEHHH HaxXOJWJH NPHMEHEeHHe BOJOHENPOHHIAeMble GETOHH ¢ H0GaBKOM
XJOpHOro kenesa. Onnako sKcnepuMeHradbuble patorst LIHMHMOMTII
U NPaKTHYECKHH OmbiT Tpecta MOCrOpruJpocTpoil [OKa3a H, 4To GETOHH
¢ 106GaBKO#l KaJbUWeBOH CeJHTPHl MO CTENEeHH BOACHENPOHHIIAEMOCTH He
yeTynaiotr 6etoHaM C J06aBKOfl XJIOPHOTO XKene3a, a II0 MHOTHM TEXHHKO-
IKOHOMHYECKHM IOKa3aTensaM HX MPeBOCX0AAT. BaXXHbHM NPEeHMYLIECTBOM
HOBBHIX GeTOHOB IOBbIIIEHHOH BOJOHENPOHHIAEMOCTH sIBJASIETCSI MPOCTOTA
HX NPHTOTOBJICHHS ¥ npHMeHeHUs. [To CBOHM TeXHOJIOTHYECKHM CBOACTBaM
H (PH3HKO-MeXaHHUEeCKUM XapaKTePHCTHKaM OHM NPaKTHYECKH He OTJHYA-
1otest or o6biuHBIX OetonoB. [loBbiieHHe BojOHeNnpoHHIAaeMocTH GeToHa
¢ 106GaBKOH KanblueBOH CENHTPH OODBIACHAETCH TeM, uTO 3Ta pobaBkKa,
HaxoJsch B XHAK0#A (ase TBepAeoliero 6eTOHa H He BCTYNAs B XUMHuUe-
CKHE COeJHHEeMHSl C LeMeHTHbIMH MHHepaJaMH, cnocofCcTBYeT MHTeHCH(H-
KaliHi Tpoueccos o0pa3oBaHHs reneo0pasHblX NPOXYKTOB, YIIOTHAIOLIMX
dunbTpyouike nopu GeTona.

BaxxHo# 0cOGeHHOCTBIO K06aBKH KaJBIHEBOH CEJHTPH IO CPABHEHHIO
C XJODHBIM JKeJe30M M JPYTHMH COJSIMH (XJIOPHAAMH) ABJAETCH TO, YTO
3Ta 106aBKa He BHI3bIBAET KOPPO3HH apMaTyphl, YTO YCTAHOBJEHO, B yacT-
HOCTH, CHEUHANbHBIMH HCCNCNOBAHUAMH, NpoBefeHRBIMH B JloHeuxom
[pomcrpoituuunpoexte 0. I1. UepnnimeBsm 0 E. A. JIWKyHOBEIM L.

B oraxuyre OT XJODHOTO Keje3a KajbliieBas CeNMTPa He sIBAfAETCSA
deHIHTHLIM MaTepHAJ/JIOM, a CTOHMOCTD e€e NIOYTH B 3 pa3a HHXKe CTOHMO-
CTH XJOpHOro Xene3a. B pacuere Ha | # BogoHenmpoHuuaemoro GetoHa
IIPH ONTHMAa/bHBIX padMepax mo6aBKH cenuTpH 0,5—1% oOT Beca uemeHnrta
CTOHMOCTbL €€ B 4—5 pa3 MeHblile, 9eM K0GaBKH XJ0pHOro xkesesa. Ilpu-
MeHEHHe HOBOro BOAOHENMPOHHIAEMOro GeTOHA C COOTBETCTBYIOILEH oTMe-
HOH OKJIeedHOH THAPOH30JIAIHH COOPYKEHHII M03BOISeT 3KOHOMHTL 1 pyo6.
u Gosee B pacuere Ha | #2 H30JHPYeMOH NJIOIARH.

'10. II. Yepuwmes, E. AL JInkynoB. XuMAueckie AO6aBKH
K GeroHaM W KOppO3HsI crajbHoil apMaTyph. H3secrus Bysos. «Crpou-
TeNbCTBO H apXHUTeKTypa», 1963, Ne 10.
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B npunoxendu k nacrosmeMmy PyKoBoACTBY RaHB PEKOMEHRALMH N0
noz60py COCTABOB BOAOHENPOHHUAEMBIX GETOHOB, COCTABJEHHBE Ha OCHO-
BaHHH 5KCIEPHMEHTAJbHbIX HcC/AeAOBanuil, punonsenHuix 8 HUH Gerona
u xenesoberona 1 HHHHOMTII Toccrpos CCCP u ONNTHO-NPOH3BOA-

CTBEHHHIX pa6orT.
PykoBojcTBo u PexoMenjauus cocTaBjeHbl KaHA. TeXH. Hayk

I'. Il. BosuHBIM.
1. OBWHE NMOJOXEHHSA

1.1. B nacrosmem PykoBojgcTBe npHBejeHH TpaBH/Aa
NPUTOTOBJIEHHA, TPAHCMIOPTHPOBAHHUS, YKJAAJAKH H YNJIOTHe-
HHA GeTOHHOH CMecH, BBIAEPXKHBAHHS 1l yXOAa 3a BOJOHe-
npoHuuaeMbM GeTOHOM, YycTpoicTBa pabodyux H TeMIepa-
TYPHO-1e)OPMALlHOHHBIX IUBOB B BOJOHENPOHHILAEMBIX CO-
OpYKeHHsiX H KOHCTDYKUHSIX, KOHTPOJS KayecTBa GeTOHA H
npueMkH paboT npH OGETOHHDOBARHH MOHOJHMTHBIX €MKOGT-
HBIX, NOJ3eMHBIX, 3arayOJeHHbIX W JNPYTHX, He NoABepra-
IOLIHXCA TennoBoi 006paboTKe, COOPYXKEHHH H KOHCTPYKLHH
B NPOMBILIJIEHHOM H IpPaXX[{aHCKOM CTDOMTEJbCTBE C IpHMe-
HeHHeM BOJIOHENPOHHIaeMbiX GeTOHOB ¢ AOOaBJeHHEM Kallb-
L{HEBO# CEJUTPHI.

1.2. CoopykeHHS ¥ KOHCTPYKIHH, BO3BOJHMBIE C IPHMe-
HEHHEM BOJOHeNpOHHIaeMbIX OETOHOB, NOJIKHbl NpEeJHa3Ha-
4aTbCs AJS BLINOJHEHHS TEXHOJOTHYECKUX H 3KCIIyaTaLH-
OHHBIX (GYHKLHHA, CBA3aHHBIX ¢ obecnedeHueM THAPOH30JA-
UHH HX TOA HAeHCTBHEM BOJAbl H JAPYTHX HearpecCUBHBIX
X HIKOCTeH.

Ilpu BO3BeEeHHH COOPYKEHHH H KOHCTPYKIHiH, NOABep-
JKEHHbIX BO3AEHCTBHIO AarpecCHBHBIX XHIAKOCTeH, NpHMeHe-
Hye 100aBKH KaJbLHEBOHR CEJHTPH He HCKJIOYaeT HeOOXOAH-
MOCTH COOJIIOleHHS OCHOBHBIX NOJIOXKEHHA TEeXHOJOTHH
IIPUTOTOBJEHHS H NpPHMeHeHHsi 6eTOHOB NOBBLIMIEHHOH (HJIb-
TPAUHOHHOA IUIOTHOCTH, NMPHBEAEHHBIX B <«YKa3aHUAX MO
NPOEKTHPOBAHUIO AHTHKOPDPO3HOHHOH 3aUIHTHI CTPOHTEJb-
HBIX KOHCTpyKuuit» (CH 262-67).

1.3. PaboTsl 1o npUroTOBJEHHIO, TPAHCIOPTHPOBAHHIO H
yKJaajke GeTOHHBIX CMecel, comepxXauiux JAo0aBKy KaJb-
L[HEeBOH CeJNTpL, HAODKHBI BHINOJHATLCA NPH HOJOXKHTEJb-
HBIX TEMIepaTypax OKPYKalollero Bo3ayxa He Huxe +1°C.

1.4. TTpuroroBieHne W KOHTPOJb COCTaBa BOJOHENPOHH-
IaeMbix OeTOHOB, a TaKXe IPOH3BOACTBO paboT 1Mo BO3Be-
JEHHIO COODYXKeHHH C HX NPHMeHeHHeM JOJIKHbl BBIIOJ-
HATbCS NOA HabMOJeHHEM CTPOMTeJbHHX Jaboparopuil.

1.5. TIpx npousBoncTBe GeTOHHLIX paGoT € TNpHMeHe-
HHEM BOJOHENPOHHIaeMBIX 6eTOHOB ¢ 100aBKO#l KaJbLHeBOIl
cennTpbl Heo6XoAMMO cobm0jaTh NpaBHaa, NPelyCMOTpPEH-
Hble raaBoit CHull I1I-B. 1-70 «BeroHHBle u Xese306eTOH-

2



Hble KOHCTPYRUHH MoHoanTHble. [lpaBuaa npousBofctBa u
npueMKH paGoT», ¢ yUeTOM ClellHaJbHbIX TpeGOBaHHH, NpH-
BOMMMbIX HHXe B HacToslieM Pykopoicrse.

2. TEXHHYECKHE TPEBOBAHHA K MATEPHAJIAM
o NPUTOTOBJEHHSA BOAOHENPOHHUAEMBIX BETOHOB

2.1. B KauecTBe BSIKYILEro NpH MPHTrOTOBIEHHH BOMAO-
HENpOHHIlaeMbiXx OEeTOHOB JOJIKEeH NPHMEeHATbCH NOPTAAH-
HeMeHT, yaosaetBopsiiomuii Tpe6oBanuam ['OCT 10178—62
«[lopTaaHaueMeNT, UITAKONOPTIAAHAUEMEHT, MyLLLO.IaHOBbIT
HOPTJAHAUEMEHT H MX pPa3HOBHAHOCTH», MapKd He HIXe
400.

B npakTHuyeckHX ycJaOBHAX 0CO00Oe BHHMaHHe cJjejyer
obpallaTb Ha COOTBETCTBHE JIEHCTBHTENbHOH aKTHBHOCTH
MPHMEHAEMOro LleMeHTa ero 3aBoJACKOIl Mapke.

2.2. B xayecTBe KpYNHOrO 3aNOJHHTE/S! NIPH IPHIOTOB-
JIeHHd BOJNOHellpOHHUAaeMmoro OeToHa caJejlyeT NPHMEHSAThb
rpaBufi uJAH 1le6GeHb, YIOBJETBOPSAIOIIHE TpPeOOBaHUAM
T'OCT 10268—62 «3amnoqanutenn mis TaKedoro OeToHa.
TexHuyeckrne Tpe6OBaHHSI».

IIpn BbIGOpe KPYNHOro 3alOJHHTEss AJdsl NPHTCOTOBJIe-
HHS BOJOHeNpoHHlLaeMoro OeTOHa He0OXOZHMO HMeTb B
B BHAY, UTO Jy4UllHe NOKa3aTeJH N0 BOJOHENPOHHLAEMOCTH
HMEIOT COCTaBbl Ha rpaBHH, a He Ha lieGHe. B moGoMm cay-
yae npH NPHTOTOBJIEHHH BCAOHENPOHHIAeMOro 6eTOHa mpel-
NOYTHTEJbHEe NPHMEHSITb KPYNHLIA 3aNOJHHTEJb C MHHH-
MaJbHOH TYyCTOTHOCTBIO, KAk IIpaBH.J10, He Goabuieir 43—
45%. B Heo6xoAMMBIX cay4afx cledyeT NOAOHPAaTh ONTH-
MaJIbHBIH COCTaB KPYMHOTO 3aMOJHHTeNs U3 2—3 OTAeJNbHBIX
(dhpakuui.

2.3. B xayecTBe MeJKOro 3amoJIHHTeNsl [IPH NPUTOTOBJIe-
HHH BOZOHENpOHHIaeMoro 6eToHa H0.1KE€H NPHMEHATHCS Ie-
COK, yaoBJjerBopsiomuii TpeGoBanusiv T'OCT 10268—62
«3anosHHTEIH s TAXKesgoro Getona. Texnuueckue Ttpebo-
BaHUAY.

He cieayer omacarbcsi IPUMEHSTh NECKH C HOBBILUEHHBIM
p0 35—40% no Becy coxepxaHHeM MeJKUX (pakuuii (xo
0,3 mm), Tak xak B OOJBIUHHCTBE CJAy4yaeB HX NPHMeHeHHe
paer GoJiee G.aronpusiTHble pe3yJabTaTbi, OCOGEHHO B 3KO-
HOMHUYHBIX COCTaBaxX NPy OTHOCHTEJIbHO HEeBGOJbLIHX pacxo-
nax uemenrta (nopsaxka 300—400 xe/x%). Haubomnee nebna-
rONPUATHO B AAHHOM CJyuae HCNOJb30BaHWE MEJKO3epHHU-
CTHIX BBICEBOK OT ApoOJeHHs 1eOHA, KOTOPElEe YaCTO HMEIOT
Jelafnyio GopMmy, MOBHIIUEHHYIO NYCTOTHOCTb H BHI3BIBAIOT
MOHHKEHHe CTeNeHH BOLOHENDOHHIAeMOCTH COTTaBa.
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B neoGxomuMbix ciaydasx AJjs yaAyudlleHHs: cocraBa Oe-
TOHA B CMech JOJKHbI BBOAHTbCS TOHKO3€PHHCTble MHHe-
paspubie 100aBKH: MeJIKHe IIeCKM, KaMeHHas MyKa M Hp.
(cM. mpHIOXKeHHE).

2.4. KanbuueBasi CeJINTPa, a30THOKHCABIA KajabluH (Tex-
Huueckufi) Ca(NOs)s - 4HyO, npumeHsiempie B KadecTse
yuiaoTHsiome#l 106aBKH NpPH NPHTOTOBJEHHH BOLOHENPOHH-
1aeMblXx OETOHOB, JOJKHBI YNOBJETBOPSATL TPeOOBAHHAM
MPTY 6-03-195-67 «Cenutpa xajabilueBas» Municrepcrsa
xumnyeckofi npovsimeHdocTy CCCP uan 'OCT 4142—66
«Kanbluii a30THOKHCJBIA KPHCTAMIAYECKHH».

[Ipumevanne KambuueBas ceiutpa mpeicrasisier coGoi Maio-
OUHUIEHHBIH a30THOKHCHBIA KaJbLHil, KOTOpPbIH B TEXHHKE HHOTAA TaKxe
Ha3biBAIOT HHTPATOM KaJbUHs.

2.5. B GeronHble cMecH ¢ 106aBKO# KaJblUHeBOH CEJHTPHI
nenecoo6pa3Ho TakkKe BBOAMTL IMIaCTHQHUMPYOLHE H ADY-
rue fA00aBKW, yJAyuylialoliue WX CBOHCTBA, HaNpuMep maa-
CcTHQHUKATOp — CyJb(HTHO-APOXKKeBylo OpaxXKy B COOT-
BETCTBHH ¢ «YKa3aHUAMH TO NIDHMEHEeHHIO 6erona c pobaB-
KOH KOHLEHTPATOB CyJbGOHUTHO-NpoXKKeBoft Gpaxku» (CH
406-70).

Mpumeuanue. I[lpuMeHeHHe NOMOJHMTENbHBIX A06aBOK B Kax-

LOM cJydae AOMKHO ObITb 0GOCHOBAHO NpejBapHTeIbHON JaGopaToploi
MPOBEPKOH.

2.6. Pexomenzauun no nogbopy €oCTaBOB BOAOHENPOHH-
IlaeMbIX GETOHOB NIPHBEAEHB B NPHJOXKEHHH K HacTOALIEMY
PykoBoncray.

3. MPUTOTOBJIEHHE BETOHHOH CMECH

3.1. Job6aBka B OETOHHYIO CMeChb KaJbUHeBOH CENHTpbI
(MM a30THOKHCIOrO Kasbli¥s) LOJMKHA BBOAHMTLCH, Kak Ipa-
BHJIO, B BHIE BOJHOrO pacTBOpPa CEeJUTPH MaJOH KOHUEHT-
palyy, HCIOAb3yeMOro B3aMeH BOJbLI INIDH 3aTBOPEHHH
GetoHHOM cMecH. B oTAenbHBIX Ciyyasix AONYyCKaeTcsd BBeje-
HHe 3TOl J06aBKH B BHAE NPHIOTOBJSIEMOrO 3apaHee BHICO-
KOKOHIIEHTPHPOBaHHOTO BOAHOIO pacTBOpa CeNHTPH (Beco-
Boit KoHueHtpaund 20—40%), no6aBasieMOro B HYXHOM
COOTHOIUEHHH K BOJIe 3aTBOPEHHSI.

3.2. BoaHblll pacTBOP KaslbIHEBOH CEJHUTPHI NPHIrOTOBJS-
eTcsl IyTeM MOJIHOTO PAacTBOPEHHsI ee B BOJe NpPH TeMIepa-
Type He MeHee 15—25°C B HYXKHOM BeCOBOM COOTHOLIEHHH
(cM. Taba. 1).

3.3. I'lpu npuroToBNeHHU OETOHHOK cMecH ¢ H06GaBKOM
KaJbIlHeBOll CEJUTPHl CMECHTeJbHAs YCTAHOBKA NOJIKHA
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Ta6nuna 1
ConepxaHue KaJbUHEBOH CEMMTPb! B ee BOZHOM pacTBope npn 20°C

q N g \

E.E 2 CopepxaHHe InoTHOCTL E.E- @ Con lpﬂ(a}me TlnotHOCTH
o 2 i Halape |pacTopa B2/ Yo 2 4 B2 | pactBopa B2/2
oONO QXD
Oxa [OF--3-1 i

|

2 | 20,27 1013,7 18 206,1 1145,5
4 41,16 1029,1 20 232,7 1163,6
6 62,67 1044,8 25 302,7 1211

8 84,36 1060,6 30 377,7 1259
10 107,7 1077,1 35 458,8 1311

12 131,2 1093,7 40 546 ,4 1366
14 155,4 1110,6 45 640,3 1423
16 180,4 1127,9

ObiTb 000pyHdOBaHa ClelHaJbHBIM [03aTOPOM MJIsi BBEJEHUS
B CMe€Cb BOJHOFO PacTBOpPa KaJbliieBo# cequtpnl. Jlas 310l
IleId PEeKOMEHIYeTcHd, KaK NPaBHJIO, NPUMEHSTb 3JIEKTPOH-
HBIAE  aBToMarudeckuit poszarop JIAT-1  KoHCTpyKuHH
BHHWUCTpofinopmamwa. B oTaenbHBIX ciayyasx JONMyCKaeTcs
NpHMeHeHHe A03aTOPOB pyyHoro ynpasJenus JIPT-1

4. OCOBEHHOCTH YKJIALKH H YIUUIOTHEHHA
BETOHHOHW CMECH

4.1. TpancnopTHupoBaHHe H yKJaiKa OeToHUONl CMecCH,
cojepxaiiell 106aBKy KaJblLHEROI CEIUTPHI, JOMKHBI OCY-
HIECTBJAATHCA B mpefieiax CPOKOB e€e CXBATBIBAHHUS, KOTOpHIE
npu f=15--25°C coctaBasioT He MeHee 1,5—2 4 U NO.KHH
YTOUHSITECSA CTPOHTENbHOH JlabopaTopHeii.

4.2. Tlpn BO3BeJeHHWH NOJA3EMHBIX M 3araybJeHHBIX CO-
OpyXeHHH B CJAOXKHBIX THAPOre0/JOTHYECKHX YCJIOBUAX (Ha-
npuMep, NPH HAJUYHU BBICOKOTO YPOBHSI TPDYHTOBBIX BO)
10 Hauaja OeTOHHBIX paBoOT Ha MecTe BO3BENEHHS COOPY-
KeHHIl HeoOXOAMMO OCYLIECTBJ/ISITb MEPONDHATUS N0 3allH-
Te OeroHa NPH YKJaJKe U B HauyaJbHBII IEPHOX TBepIeHHUA
(B TeueHue He MeHee 2 CyTOK C MOMEHTAa ero YKJIajaKH) OT
MOATOKA IPYHTOBHIX H JPYTHX BOJ IyTeM HX 0TBOJa, MeCT-
HOT'O TIOHHXKEHHSI YPOBHS TPYHTOBBIX BOJ HMJM 3aMOpaxKHBa-
HHSI OKPYJXKAIOIero rpyHTa.

Ilpumensembie cpeiacTBa 3auwiThi 6eToHa BO3BOJAUMOTO
COOPYXKEeHHUsi OT BO3JAelCTBHSI TPYHTOBHIX ¥ JPYTHX BOX
JOJIKHBI AefiCTBOBATb A0 MOMEHTAa, KOTAa GeTOH COOpYKeHHs
npuobGperer HeoOXOAMMYI0 IIPOYHOCTb H BOJOHENPOHHIA-
eMOCTb, KOTOPbie YCTAHABAHBAIOTCA B KaXJ0OM KOHKDETHOM
cayuae NPOEKTOM HJIH ONpefefsioTcsl CTPOUTEIbHOH sabo-
paTopue.
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4.3. BeronHpoBaHHe MeJKUX H CPeAHHX COOPYXeHHii H
KOHCTPYKIHUH ¢ ofbeMoM GeToHa B npegpesax 500—800 3
PeKOMeHAyeTCsl OCYIIeCTBJAATh HeNPEPhLIBHBIM CIOCOO0M.

B npyrux cayyasx GeTOHMpPOBaHHe COODYXKEHHH caenyer
BeCTH C Pa3OHMBKOH HX Ha YYaCTKH HeNpephIBHOTO OGETOHH-
poBaHusl ¢ npHMepHbIM o6bemoM 80—150 m3 c 3apaHee
NpefycMOTPEHHBIMH PaGOYHMMH WIBAMH, HENPOHHLAEMOCTb
KOTOPBHIX J0J2KHA 00ecreyHBATLCH 32 CYeT MePONpPHATHH,
paccmarpuBaeMbix B Pasnene 5 Hacrosuero PykoBoacraa.

4.4. Tlpu GeTOHMPOBAHHH COODPYXKEHHH W KOHCTPYKLHH C
npuMeHeHHeM BHODHDOBaHHA HEOGXOXIHMO HMeTb B BHIY,
yTo HanboJjee KayeCTBEHHOe YINIOTHeHHe OeTOHHBIX CMecelt
Ha 3anoJHuTeJe KpynHocThlo g0 10 mm u  HauGosabwyio
CTeneHb BOJOHENPOHHLAEMOCTH MoJyyaeMoro OeroHa oGe-
cneyusaet BHOPHPOBaHMe HX IHPH YacToTax mnopsixka 6—12
THIC. KOA/MUK TIDH COOTBETCTBYIOIHX aMILIHTyAax Konaeba-
uuit 0,3—0,15 mm.

4.5. BeTOHHPOBAaHHe OTHOCHTEJNBHO TOHKOCTEHHBIX KOH-
CTPYKUHH # COOPYIKEHHH ¢ TOJNUIHHOM cTeHOK << 15 cm npex-
MOYTHTENBHO OCYUIECTBJIATL C NPHMEHEHHeM TIHeBMaTHYe-
CKHX CIOCO00B: TOPKPEeTHPOBAHHS, WINPHI-6€TOHNPOBAHUSA H
nHeBMOOETOHHPOBAHHS (T. €. HaHECeHUs 3aTBOPEHHOH CMe-
CH BO B3BeIIEHHOM COCTOSTHHH B CTPye CXKATOTO BO3AyXa).

BaxXHbIM NPaKkTHYECKHM HPEHMYIeCTBOM 3THX CIOCOGOB
SBJISETCS HeNpPEepHLIBHOCTL NpoLecca YKJAaAKH CMECH B KOH-
CTPYKIHIO.

4.6. [IpuMeHeHHe TOPKPETHPOBAHHS H IUNPHI-GETOHHPO-
Banus (puc. 1) mo3BoJsieT yKJIaAbiBaTh B KOHCTPYKUHH CMe-
CH C MHHHMAaJbHBIM COZepXaHHeM BoAbl, 4TO obecrneuuBaer
BBICOKYIO INIOTHOCTb M [POYHOCTH NOJyyaeMoro OeToHa.
OTHOCHTEIBHBIM NPEHMYINECTBOM WINPHL-6eTOHHPOBAHHS,
OCYIECTB/ISIEMOr0 € NoMoILblo ycTaHoBoK C-630A uan BM-
60, nepen OGBIYHBIM TOPKpPETHPOBaHHEM SABJSETCS BO3MOXK-
HOCTh TIPHMEHSATb IKOHOMHYHbBIE CMeCH C 3aloJIHHTeNeM
KPYIMHOCTBIO 10 20—25 am.

Puc. 1. Kowmn-
ekt o0opynoBa-
HHA JJI1 TOPKpe-

[a=)
: THPOBAaHHS  MJH
, INpHL-6eTOHN-
pOBaHHS
! — xomnpeccop;
S 2 — BO3LYXOOUHC-
THTEAb; 3 — BO3-

AYUIHBIR ABHra-
Teab; 4 — UEeMeHT-
nywka (ans TOp-
KPETHPOBAHHA) HJIH
WNPHI-YCTaHOBKa,
5 — pesepryap ans
BOAW; 6 — comJjo




Jlug GeTOHMpOBAHHS KOHCTPYKUHMH AOKHA YCTaHaBJIH-
BaThCs OAHOCTOPOHHASI JEPeBSIHHAS HIH NepeBO-MeTaJlJIH-
yeckas omaay0Ka, Kak NpaBuao, cocrosiiag H3 cO0pHBIX
HHBEHTAPHBIX LINTOB. BeToOHHpOBaHHEe CJaelyeT BECTH CHH3Y
BBEpX, Jepxka comiao Ha paccrosHuu 0,9—1,2 » ot GeronH-
pyeMoit nmoBepxHOCTH. [lA5S KayeCTBEHHOH YKJaAKH CMeCH
IO apMaTypHble CTepPXKHH COIJIO CJHEAYET HANpaBJsATh MO
yIJIoM K OETOHHPYEMOH KOHCTPYKIHH THONEepeMeHHO B pas-
HbIX HanpaBieHHAX. TOJILHHA CJ0OA CMecH, HAHOCHMOH 3a
OJMH NPOXOX NpH IINpHI-OETOHHPOBAHHH, AOJKHA COCTAB-
aatb 4—7 cM.

[IpuroroBiaeHHe CyXHX CMeceH AJsl TOPKPeTHPOBAHHA H
WINpHI-0eTOHUPOBAHHS CjeAyeT BECTH B CMECHTeJAX NPHHY-
aHTenbHOro nepeMeinupanus. Jlo6aBka kaabludeBOi CEJTHTPbI
JOJ/DKHA B 3TOM CJyuae BBOJHMTBCH BO BCIO BOLY, NPHMeEHS-
eMyI0 /I YBJaXKHEHUs CyXOH CMeCH.

OcHoBHOM HeJOCTaTOK OOOHMX pacCMaTpHBaeMBIX CIOCO-
60B — pyuHas pery/JHpOBKa NMOAAYH BOABI B CMeCb U TPYIA-
HOCTh oO0ecHedeHHsi HeOOXOAMMOTO INocrosincTBa B/L[ naHo-
cuMofi cMecu. KauecrBo HanocuMoro 6eToHa BO MHOTOM
onpenensieTCl ONBITHOCTBIO M HaBBLIKOM omnepaTtopa. boJb-
IIOH HeJOCTAaTOK 060MX CIIOCOOOB — CHJIbHOE MblIJIEHHE NPH
pabore.

4.7. Texnonorusi 1HeBMOOETOHHPOBAHHS (HJIH «MOKPOro»
TOpKpeTHpoBaHud) (pHC. 2) B OT/IHYMe OT APYTrHX NHEBMa-
THUECKHX crocoboB OeToHHpoBaHHA (CM. n. 4.6) no3soJser
HAHOCUTb CMe€Chb NPH NPAKTHYECKH IOCTOSHHOM 3HAYEHHH
B/1l. OpHOBpeMeHHO 3Ta TEXHOJOTHA oOfGecneuynBaeT CHH-
JKeHHe BOJOCOAEpKAaHH HAHOCHMOIO Ha KOHCTPYKIHIO
COCTaBa CMeCH 110 CPaBHEHHIO C ee HCXOXHBIM COCTaBOM, I10-
JydaeMbIM NpH 3aMelIABaHuH, Ha 15—23%, uro cmocober-
ByeT HoJy4eHHIO 60Jiee MIOTHON M TPOYHON CTPYKTYpHl Oe-
TOHA.

Puc. 2. Komnaekr o6opynoBaHus AAs
HHEBM06ETOHHPOBaHHﬂ TOHKOCTCHHBIX
COOpYKeHHH
1 — pacTBoponacoc; 2 — npHeMHHA Gynwep;
3 — BubpocuTto; 4 — K106enn; 5 — npsmo-.
TOYHAst NIPHCTaBKa; 6 — KoMnpeccop; 7 — 873.
AVIBHHR mAaHr; 8 — MaTepHAALHLIR mWAaHT;
9 — conno; 10 =~ aBTOcaMocBan; /! — apTOKpaH
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ITveBMaTuyeckoe OeTOHHDOBAHHE JOMKHO  OCYLIECTB-
JATbCA C NpuMeHeHHeM ycraHoBku uHX. H. C. Mapuyxosa,
paspaborannoii B HUMMoccrpoe u 060pyRoBaHHO# IpsiMO-
TOYHBIM AHA(QPArMoOBHIM HJM BHHTOBBIM pPacCTBOPOHACOCOM.

4.8. CnocoboM 1HeBMOOETOHHPOBAHHA CJEAYeT HaHO-
CHTb CMeCH C 3alOJIHHTeJeM KpYNHOCTbIO 10 8 mm C ocal-
Kol xonyca 6—10 cx caosamu ToimuHON 2—3 cam. Ilepsuiit
CJIOHl cCMeCH TOJUIHHOH OKOJMO | ca nOMKeH HAHOCUTBCA Ha
IpeIBapUTE]bHO CMOYEHHYI0 BOJOH HECTPOraHyld MOBepX-
HOCTb onanay6Ku. IIpu HaHeceHUH CMeCH COMJIO LOJIKHO HAaXo-
nuTecsd Ha paccrosHun 0,8—1,2x o GeToHHpYyeMOl moBepx-
HocTH. Tlpn npHMeHeHHH BMHTOBOTO Hacoca HCIIOJIb3YIOTCA
CMecH € 0ca 1Kol KoHyca 6—4 ca.

Ilepex HaHeceHHeM KaXKAOro MOCJAEAYIOUIEro CJOS HO-
BePXHOCTb paHee HaHeCeHHOTo OGeTOHa HOJKHA OOAYyBaTbCH
CXKaThM BO3JyXOM W NPOMBIBaTbCsl cTpyed BoAn. Ourn-
MaJbHBII pa3ppiB BO BpPEMEHH MeXT1y HaHeCeHHeM [IBYX
noc;ae ylOIUX cjaoeB 0eToHa IpH TeMIepaType Hapy:KHOro
Bo3ayxa 15—25°C 1,56—2 4.

4.9. BeroHHpoBaHHe NMHeBMaTHUYECKHMH CIIOCOGaMH Bep-
THKaJbHBIX CTEHOK cjiefyeT BecTH C Da3OHBKOH HX Ha spy-
chbl BRicOTOH mO 1,5 M.

5. OBECITEYEHHE NJOTHOCTH
PABOYHUX U TEMNEPATYPHO-LE®OPMAUHOHHDBIX LIBOB
COOPY)XEHHH H3 BOJNOHENPOHUUAEMOIO BETOHA

5.1. TIpu ycrpofictBe pabounx M TeMOepaTypHO-Zedop-
MaI[MOHHBIX IIBOB COOPYXEHHH H KOHCTPYKLHH, BO3BOAUMBIX
M3 BOJOHENpPOHHIaeMOro 6eTOHa, HEOGXOAUMO OCYLIECTBJASTh
MeponpusaTus Nu obecleyeHuI0 HX (GHIBTPALHOHHOA ILIOT-
HOCTH B COOTBETCTBHU C IIPABUJAMH, NPHBEAEHHBIMH HHXKE
B HacrosillieM paspeie PyxosoacTsa.

5.2. Umerorcs caepywomue crnoco6sl yNIoTHeHHsas pabo-
YUX ¥ TeMIIepaTypHO-AedOpPMalHOHHBIX HIBOB BOJOHEIIPOHH-
LaeMbIX KeJe300ETOHHBIX COODYXEeHHH M KOHCTPYKUHi:

a) yCTPOWHCTBO IJIOTHOTO IIBA C IpHMeHeHHeM auadparm
U3 npodUIHPOBAHHOH PEe3HHOBOH JIEHTHI;

6) YyCTPOHCTBO ILIOTHOTO LIBA C NMpHMeHeHHeM muadparM
H3 [IJIOTHBIX JIHCTOBBIX MaTepHAJIOB;

B) YCTPOHCTBO INIOTHOTO NPHMBIKaHHSI CJIOEB «CTaporo»
H «<HOBOTO» GeTOHa 3a cueT HaHECEHHs CIelHaJbHBIX YINUIOT-
HSIIOLHUX COCTaBOB;

I) YCTPOHCTBO IVIOTHOrO NPHMBIKAHHSI CJIOEB «CTaporo»
H «HOBOTO» GETOHa 3a CUeT 3aYHCTKH [IOBEPXHOCTEH LEMEeHT-
HOM KOPKH H YBJaXXHEHHS «CTaporo» 6eToHa.
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5.3. Han6onee addeKTHBHbLI cnoco6 obecneyeHHss He-
TIPOHHIIAeMOCTH LIBOB B MOHOJHTHBIX OCTOHHLIX ¥ KeJe30-
GETOHHBIX COOPYKEHHAX NpH NpelBapHTeJbHOH pa3bHBKe
HX Ha GJOKH TMOCJEeJ0BATENbHOTO GETOHHPOBaHHA — YycCTa-
HoBKa auadparM H3 NPOPHAHDOBAHHON DE3HHOBON J€HTHI
wHpHHO# 10—40 cm.

CxeMa ycTaHOBKH auadparm 43 npoduaupoBaHHOI pe3H-
Hbl TOKa3aHa Ha puc. 3. OCHOBHBIE XapaKTePUCTHKH pe3u-
HBI, IPUTOAHON AJa AHadparM, npuBefeHnl B TabJa. 2.

5.4. Tlpu OTCYTCTBHH NPOQHJIHPOBAHHOH Pe3HHOBOM
JIEHTHl JJ THAPOH30JALHH IIBOB MOHOJNHTHBIX O€TOHHBIX
COOpYXKEHHH CJAeLyeT HCNOJb30BaThb pguadparMel H3 IOJOC
NNacTUKa (DONUBHHUAXJIOPHUA, MOJUITHIAEH) HAM MeTaana
(ouuHKOBaHHAs MJM HepiKaBelollias CTalb).

5.5. [Ipu BHIHYXKIEHHOM YCTpPOHCTBE pabouuX IIBOB Ge3
H30JIMPYIOLHX AHadparMm HeoOXOTHMO:
a) OYHCTHTH HOBEPXHOCTb «CTAporo» GeTOHa OT IEeMeHT-
HOH KODKH;
Ta6auna 2

OcHoBHbBIE XapaKTepUCTHKH pe3HHbl Aas YIJIOTHeHWs UIBOB

a H HO
Tloxasatenn rosepenns | P navoine
[Tpenes MpOYHOCTH UPH paCTAKEHHUH ! Kec/cm? 150—200
OrtHocHTe/bHOe ynnuueﬂne npu paa-
peiBe . . . . % >400—500
Teeppocts no HIOpy . 2pad > 30—60
VYaemhnlit BeC . . . . . 2/cMd 0,95—1,20

6) mepen YKJagKoil «HOBOrO» 0eTOHa NOBEPXHOCTH
«CTaporo» 6eTOHAa XOPOIIO YBJAXKHHUTh.

Cuenyer uMeTb B BHAY, YTO OCYLI[ECTBJEHHe YKa3aHHBIX
Bl TIPOCTHIX MEPONPHATHHA M03BO.IsieT obecneyHTb BOJO-
HelPOHHILaeMOCTb 1BA, G.1H3KYI0 K BOJOHENPOHMIIAEMOCTH
Gerona.

YnaleHHe HeMEHTHON KODKH C IIOBEPXHOCTH «CTaporo»
GeroHa NpH nepepbiBe B GeTOHHpoBaHHH He Gosnee 6—10 #
HYKHO NPOU3BOJHTL CHJIBLHOMN CTPyeH BOXBl HJIH BOABI C Te-
CKOM.

Ilpu 60/1ee NPOJOMKHTENbHBIX lepepbiBax B OETOHHPOBA-
HHUH LIeMEHTHYIO KODKY C/IeAyeT yAaJdsTh ¢ NOMOLIBIO MeTaJ-
JIHYECKHX IIeTOK.

5.6. B xayecTBe COCTaBOB, HAHOCHMBIX Ha IIOBEPXHOCThb
«CTaporo» 0GeTOHa [Jsi NOBHILEHHA IJIOTHOCTH paboyero
IIBa, CJeAyeT IPUMEHATh:

9



Puc. 3. Xapakrepsble THNB BOZOHENPOHHUEEMbIX ILBOB
MOHOJINTHHIX KeNe306€TOHHBIX KOHCTPYKUHM C Pe3HHOBHIMU
HITOHKAMH

1 — peayHOBas wWNOHKa; 2 — YNJIOTHgomas wabGuska; 3 — ruipo-
H30AHUHBOHHAS MacTHKa

a) pacTBOPHYI0 COCTABAAIOIIYI0 NPDHMEHAEMOR CMecH;

6) cMech 3THHOJEBOTO JIaKka H TOPTJIAHALEMEHTa B CO-
otHomeHuy 1:3 no secy;

B) IEMEHTHO-NMecYaHbIt pactBop cocraBa 1:3 (mo Becy)
¢ BBefteHueM B Hero 50%-HOH NOJNHBHHHJIALETATHOH dMYJb-
CHH H XJIODHCTOTO KaJbliUd COOTBETCTBEHHO B KOJHUYECTBE
20 1 1—29% Beca neMeHra.

Vka3anHble cOCTaBbl JOJIKHBI HAHOCHTbCS Ha NOBepX-
HOCTb «CTaporo» GeToHa HEMOCPeACTBEHHO Tepej YKaan-
Kok «HOBOTrO» OeToHa.

[Tpumeuanne. B KaXkaoM KOHKPETHOM cilyyae NMpHMEHEHHS BbI-

6op ONTHMAJIbHOTO BHJA MACTHl H YTOYHEHHHIH COCTAB ee ONMpeneAlnTCH
cTponTebHOl JabopaTopred.

6. KOHTPOJIb KAYECTBA BETOHHbBIX PABOT
H X NMPHEMKA

6.1. I1pn GeToHHpPOBaHHHM COOPYXeHHIT H KOHCTPYKUHHA C
npHMeHeHHeM ROJOHenpoHulaemoro OGeroHa ¢ pobaBkofi
KaJbRHEBOH CENHTPBHl KOHTPOJb KauecTBa GETOHHHIX H XKe-
ne306eTOHHLIX paboT AOMXKEeH OCYLIeCTBAATRCA B oblieycra-
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HOBJIEHHOM TNOPSIZIKE B COOTBETCTBHH C YKa3aHHAMH T.J1aBhl
CHull 111-B.1-70.

6.2. KoHTpPO/Ib NMPOYHOCTH H MOPO3OCTOHKOCTH BOAOHE-
NPOHHIaeMOro GeTOHAa NOJIKEH. OCYILeCTBJIATbCA B COOTBET-
cteuH ¢ raasoin CHull I11I-B. 1-70, TOCT 10180—67 «Beton
TAXKeJblH. MeTozbl onpejesnenus npodsocTH. MeToasl ompe-
eJIeHHsE MOPO30CTOAKOCTHY.

6.3. KonTponb BOJOHENPOHHIIAEMOCTH GeTOHA NpH BO3-
BeIeHHH COOPYXKEHHH H KOHCTDYKUHH, XapaKTepH3YIOIIUXCs
rpagueHToM Hanopa <10, HoMXKeH OCYMIECTBAATBHCS B CO-
orserctBHH ¢ Tpeb6osanusmu [OCT 4800—59, a npu Bos-
BeJleHHH TOHKOCTEHHBIX KOHCTDPYKUMH, XapaKTepPU3YIOLIHXCS
rpaaHeHTOM Hamopa GoJiee 10, nHEBMATHYECKUMH H JIPYTUMH
ciocofaMH — B COOTBeTCTBHH ¢ «PekoMeHzaunusiMu no
UCIBITAHUAM GEeTOHOB H PACTBOPOB IJIsl TOHKOCTEHHBIX KOH-
CTPYKUHI Ha BOJOHENPOHHUaeMocTby (u3x. 1969).

6.4. KonnuectBo cepHil 06pa3noB MJsl HCOBITAHHA Ha BO-
IOHENPOHHIAEMOCTb NOKHO HA3HAYaThbCs B COOTBETCTBHH C
tpe6oBanusamu rsaasel CHuIl III-B.1-70, HO He MeHee
ORHOA CepHH Ha KaXAblil GeTOHHPYeMbill GJIOK.

6.5. O6muit KOHTPOJb BONOHENPOHHIIAEMOCTH BO3BENEH-
HOTO COOPYXKEHHSl HJIH KOHCTPYKIHA, BKJI0Yas NPOBEPKY
IJIOTHOCTH pabGoyHX M TeMIepaTypHO-AehOpMAIHOHHBIX
IIBOB, NOJKEH OCYLIeCTBJSTbCA NYTEM ONKITHOH 3aJHBKH
€MKOCTH HJIH COODYyXE€HHs BOAOi A0 paboyefi OTMETKH Ha
CPOK He MEHEee Tpex CYTOK C MOMEHTAa OKOHYaHHs 3amnoJi-
HEeHHSI U KOHTPOJISl COCTOSIHHSI COODPYXE€HHSI WJIH KOHCTPYK-
IlHH B TeYeHHe 3TOr0 CpOKa NyTeM BH3yaJbHOFO OCMOTpa
Hapy>HOH (HaH BHYTDEHHE!) MNOBEPXHOCTH COOPYXKEHWs H
3aMepa yTeYKH BOJIbl IO H3MEHEHHIO ee YPOBHS B COOTBETCT-
BHH C TPEGOBAHHSMH «YKa3aHHi NO NPOH3BOACTBY M IpH-
eMKe paboT NPH COOPYXKEHHH KeJ1e306ETOHHBIX Pe3epByapos
nas HedTH 1 HepTenpoaykros» (CH 383-67).

IIpn sTOM HCnBITaBHM Ha HaGJiOfaeMoll NOBEPXHOCTH
COOPYXKEHHS HJIH KOHCTPDYKLHH He HOJKHO ObiTb KaKMX-JIHGO
BHIMMBIX NPH3HAKOB (HJILTPAIHH BOABI: KaNedH, Teudn H
MOKPHIX IISITEH, a yTeYKa BOAH H3 COODYKEHHSI He NOJIKHA
npeBHIIaTh 3a Tpoe CYTOK 2 2 Ha 1 m? cMauHBaeMoil mo-
BEPXHOCTH.

6.6. [IpuemMka coOOpYyXKeHHH M KOHCTPYKLUH, BHIMOJIHEH-
HBIX C NPHMEHEHHEM BONOHENpPOHHIaeMOoro GeTOHa, MPOH3-
BOAUTCA Ha OCHOBAHWH De3YJIbTATOB HCHHITAHHA HX TIyTeM
3aJHuBKH BORO#A (cM. m. 6.5), a Takke B COOTBETCTBHH C 06-
IUMH MPABHJIAMH NPHEMKH GETOHHBIX Pa6oT, MPHBEIXEHHBI-
mu B raaBe CHuII I11-B. 1-70.
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7. TEXHUKA BE3OMACHOCTH NMPH NMPOHU3BOJACTBE PABOT

7.1. K paGoram Mo NpPHTOTOBJEHHIO pacTBOPa KaJblHe-
BOH CEJHTPH H ero NPHMEHEHHIO NpPH NPUrOTOBJEHHH 0eToH-
HOH CMecH AOMyCKaloTcsi padoude He MoJsioxke 18 uer, mpo-
uiefmye MeJHInHCKOe OCBHIETEbCTBOBAHYE.

Pa6oune, v KOTOpbIX NOBPEXKIEH KOXKHBIH NMOKpPOB (cca-
JAMHbI, 0KOTH, LAPaNHHbI, PAa3Apa’keHusd U 1. 1.), K paboram
He OMyCKaloTCs.

7.2. Pa6otbl, cBA3aHHblE C NPHIOTOBJEHHEM I YKJIaAKOM
BOJIOHENPOHHIIAeMbIX 6eTOHOB ¢ N00aBKOH KaJbliMeBOH ce-
JUTPHL, NOKHBI MPOU3BOAMTECS C COGJIONEHHEM TPaBHUI
TEeXHHKH 6e30MacHOCTH, npeavceMorpeHHbIX raaBoit CHull
III-A. 11-70, Pasnen 12.

7.3. PaGoune, HenoCpeACTBEHHO 3aHsiTble BbIMOJHEHH-
€M olepauuii Mo NMPHroTOBJIEHHIO H YKJajAKe BOJNOHENpOHH-
aeMbix GETOHOB C N0GaBKOIl KaJblIHEBOH CENUTPHI, AOIHKHBI
BBIIOJNHATb 3TH paGoOTH B 3allMTHLIX PE3HHOBLIX NepyaTKax,
NJIOTHOM KOMOHNHE30HE M 3allHTHEIX OYKax.

7.4. Tlpn nonanakuy 6pbisr 6eTOHHOH cmecH ¢ A00aBKoOH
KaJbIHEBOH CEeJHTPHl HAa OTKPHITHIE YYAaCTKH KOXH Heo0Xo-
JHMO CMbITh HX UHCTON BOXOIlL.

ITPHJIO)KEHHE

PEKOMEHJZALHH MO MOABOPY COCTABOB
BOAOHENPOHUUAEMBIX BETOHOB

H3anaraemas HHMe METORHKA YYHTBHIBaeT HeOOXoaHMMocTh noibopa
coCTaBa BOJOHeNpOHHLaeMoro 6eTOHAa MO CJIENYIOMIHM OCHOBHHM IIOKa-
3aTesifiM: CTElleHH BOJOHEnpoHHIlaeMocTH GeToHa; TpefyeMoH mNpPOYHOCTH
KOHCTPYKUHMA; HeOOXOAUMOH H BO3MOXHOH B KOHKPETHHIX YCJAOBHAX MpH-
MEHEeHHs TIO/IBHXKHOCTH WJIH JKeCTKOCTH GeToHHON cmecu. PaspaGorannas
METOAHKA OCHOBaHA Ha HCMOJb30BaHHH METOAa Noabopa cocrasa 6ero-
Ha 1o a6COMIOTHHIM ofbeMaM.

B cBsi3y ¢ TeM YTO NO CBOMM NPOYHOCTHBIM HOKa3aTeJsAM BOIO-
HenpoHunaeMble GETOHB! ¢ YNJIOTHAOMHMMH A00aBKaMH NpPaKTHYECKH He
OTJANYAIOTCS OT OOBLIYHHIX OETOHOB, u3Jjaraemasi HHMXKe MeTONHKa He
BKJIOYaeT KaKuX-JM60 OCOOBIX MOJIOXKEHMH Ha 3ITOT CYeT H OPHEHTHpPYeT
Ha HCIIOJb30BaHKE U3BECTHHIX cnoco6oB moxbopa cocraBa OeToHa, B 4acT-
HOCTH BBIGOpa 3HaveHnus (rakropa BfI{ w3 ycioBufi TpeGyeMO# NpoYHO-
CTH.
[TonGop cocraBa BojoHENpoHMLaeMoro OeroHa BkAlouaer B cebs
CJAeyioIHe OCHOBHbIE ITaIIb:

1. Boifop kpuTHuecKoro BojgoueMeHTHOro otHomenus (B/L)xp Hu3
yCI0BHE BOJAOHENPOHHUAeMOCTH GeTOHA C YIUIOTHAIONIHMH 106aBKaMH
IpH yiere BHAA HCHOJNB3YeMOrO KDYHHOTO 3allOJHHTENIA H AKTHBHOCTH
npuMeHsieMoro Iementa (cM. Ttaba. 3). Tlpy NOAb30BAHMHM JAHHBIMH
taba. 3 HEo6X0A¥MO HMEeThb B BHAY, YTO MOBHILEHHE AKTHBHOCTH LEMeH-
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Tabaupma 3

OpPHEHTHPOBOYHBIE KPHTHUECKHE 3Hauenun ¢axtopa B/[]
B BOAOHENpPOHKWIaeMbIX 0eTOHAX € YMIOTHSIOUMMH A00aBKaMu
(ns1s mepraanaueMenTa Mapku 400) Mapku He Huxe B-8
(wm 0,5 amu Ha 1 cM TOMIUHHBI CTEHKH)

n.)-é..:) ' BHA H HaHOOJBIIAS KDYIMHOCTL 3ATIOJHHTENS B MM
g S o rpaBuit iebenn necox
S 3¥
‘EMN Y
Eg = 20 10 20 10 5
X 1
100 0,5 —0,53 —_ 0,46—0,49 — —
50 0,46—0,48 — 0,42—0,44 — 0,38—0,4
40 0,44—0,46/0,42—0,44] 0,40—0,42 | 0,38—0,4 0,36—0,37
25 — 0,35—0,37 — 0,33—0,35 { 0,31—0,33

ta Ha 100 Ke/cm? obecnedynBaeT BOSMOXKHOCTb MOBHICHTL BfI[ Ha 15—
209% #, Hao60pOT, NPH CHHIKEHHH AKTHBHOCTH LeMeHTa (B/L)kp cooT-
BETCTBEHHO JOJIXKHO GBITh MOHHIKEHO.

2. OnpepneneHue 3uauends axkrtopos B/I[ u3 ycnosuit Tpebyemoit
[POYHOCTH 6ETOHA MO OOHYHOH METOMHKE.

Jns ganbHeflIuX pacueToOB H3 ABYX ONpejie/leHHHX paHee 3HauYCHHR
BOJIOLIEMEHTHOTO OTHOLIEHHS BHIGHPAETCA MeHblIee.

3. [Toib3ysiCb OpPHEHTHPOBOUHBLIMH  JaHHBIMH, TPHBEJEHHBIMH B
Taba. 4, ¢ yueroM TpeGyeMOi MOABHIKHOCTH (JKECTKOCTH) OeTonHOH Cme-

Ta6bauna 4

OpveHTHPOBOYHBE PACXOAH BOALI B JHTpax Ha 1 #3
BOACHENPOHKILAEMOr0 GeTOoHA NpH pacxofax leMmeHTa okoao 400 xz/u3

Bujx u HaHGOJBNIAS KDPYNHOCTH
3ANOJIHHUTENSA B MM
TlokasaTenn GeTOHHOH cmecH! p— i -
1o | 20 1o |, 20
Ocajixa xonyca:
4—6cem. . . . ... 205—215| 190—200; 210—230| 195—210
1—-3ex. .. .. .. | 185—195 180—190] 190—200{ 185—195
JKeCcTKOCTD:
30 cex . . ... . . | 180—190| 175—185{ 185—195( 180—190
60 , .. ... .. 175—185| 170—180] 180—190| 175—185
9% . ... ... 170—180] 165—175{ 175—185] 170—180
120 , . ... ... 165—175 160—170( 170—180| 165—175
180 . .. ..... 160—170} 155—165| 165—175| 160—170
240 , ... .. .. 155—165{ 150—160( 160—170} 155—165

1 )XecTkocTb GeTOHHOR CMecH ompefeiieHa HA BRGPOBHCKO3HMETpe BO BCeX CAY-
Hasx, Kak npH HCTOJIL3OBaHHH 3aMOJHHTENs HauGosblueli KPYNHOCTHIO 20 MM.
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CH, BHJa 3allOJIHHTENA H YCIOBHIl YKAaJAKH H ynaorHends Getounoil cMe-
cH, onpejejfercd Heo0XOAHMOE HauyaJlbHOe BOJZOCOJEpXKAaHHe CMECH B
aurpax Ha | 3 GeroHa.

4. Ha ocHoBaHuH OnpezeJeHHbX paHee 3HaueHHA ¢akropos B/ u
BojocoJepXaHiA B cMecH HaXOAHTCA HeoOXOAMMHH pacxoi UEMeHTa

B
:ild=——_.
B/LI

5. YcraHaBnuBaercsd ONTHMAaJbHOE COOTHOLIeHHe OObeMOB NycTOT
KPYIHOTO 3allOHHTeNs H pacTBOpHOH uacTH OeToHHOR CcMecH, onpeje-
JsieMOoro 3HauenueM Ko3¢dHUHeHTa Pa3ABHIKKH 3€peH KpYyIHOro 3anoJ-
HHTEJA @, B3ATOro MO Ta6j. 5, cocTaB/JeHHOR Ha OCHOBAHHH SKCIEpHMell-
TaAbHLIX JaHHBIX

Ta6auua 5

OnTHManbHbie 3HaueHusi KO3@@uuueHTa Pa3fiBUXKKH 3epeH
KPYNHOro 3anONHHTEAA & AJA BOROHeNpoHHnaemuix GeToHOB

- -Sano.m{urenh
| BauGoblan Cpun %ep
BHJ KPYRHOCTb
3epel B MM
1 2 3 4
MeGens . . . . . . .. . . 40 1,5—1,6 2,0—2,1
» e e e e e e e 20 1,7—1,8 1,9—2
IpaBuir . . . . .. .. .. 20 1,5—1,6 1,8
UfeGeHb e e e e e e e e 10 I,5—1,6 1,65
Fpaguit . .. . .. . .. . 10 1,4-1,5 1,5—1,6

[Ipn HWcnosb3oBaHuM AAHHBIX Ta6Ja. b HeoOXOAMMO YYMTHIBATH Cle-
apyomee. Jlaa nepeoro npoGHOro cocrasa cjiegyerT 6paTh 3HAYEHHS Umnn,
laHHee B rpade 3 taGaHubl, KOTOpHe 06€CNeYnBalOT AOCTATOYHO XOpO-
1iHe YCJIOBHA MO BOAOHeNpoHuuaeMoct# GeroHa. B rpade 4 taba. 5 na-
Hbl CpefHHe ONTHMaJbHble MO YCJOBHAM BOAOHENPOHHNAEMOCTH 3Haue-
HHA Qcp, IPH KOTOPHX NPOYHOCThb HoJyuaeMoro 6eToHa HECKOJbKO CHH-
kaercad. Heob6xonumo uMeTh B BHAY TaKXe TOT (aKT, 4TO ONTHMAaJbHOE
3Hayerde Ko3adpdulHeHTa @ CHHIKAeTcd N0 Mepe yBedHYeHHA NyCTOTHO-
CTIi 3aMOJHUTENA.

6. Haxonurca comepxanue Kpynuoro 3amosudtens I' B k2 na 1 3
6etrona no dopmyse

r r
—— Kpa 4 —— = 1000,
Y Ve
r

?
rjeé y, — O6beMHHN HaCHMHOA Bec KPYMHOro 3amOJHHTENd B 2fcu?;

yr — YHAJbHBIA BeC KPYIHOro 3all0IHHTENAA B 2/CH3;
Ky — x03(ppHIHEHT NYCTOTHOCTH KDYHHOTO 3aNoJHHTeJNs B CTaH-

AaPTHO-HACHLINHOM COCTOSIHHH;

o — K03 (PHUHEeHT pPa3sABHXKH 3epeH KPYIHOTO 3aMOJHHUTENS.
B pacderax ynoGHee noesp3oBaTbhcq npeobpas3oBanHOf dopMyaoi
1000
o aKn ___1_
—1 +

™ vr
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7. Onpenensierca ofmee KoJHYecTBO Menakoro sanodmdrets (me-
COK+ Muxposanoanurenb) I B k2 na 1 #® GeTora 1no ypaBHennio

i I r

B = 1000,
T + T, +5 ot

TA€ Yg H Yu-— COOTBETCTBEHHO yHe/ibHble Beca LieMeHTa M MeJKOoro 3a-
noanutens. C AOCTATOYHON JJisl NPAKTHYECKHX PacueToB TOWHOCTBIO Yn
NMPHHHMAaeTCH PaBHHIM YJ. BeCy OCHOBHOIO IecKa.

4 r
7= — _— = .
7,,(1000 Ty v B)Ke
TaGauwna 6

OpMeHTUPOBOUHOE COfEPKanuHe MUKDPO3ANOAHNTENs
B BOAOHENpOHUaemMoM Gertone

SanomuTess ! CoaepXaHHe 4aCTHL

KpynHOCTbIO o 0,3 Mm

1 B CMECH 3alOJHHTeJIeR

HagGoNbas -+ cofiepxaude UeMeHTa

BHX KpyYHHOCTb 3epen B GETOHe B K2/x3,

) B MM He Mehee
TpaBuir . . .. . . .. 40 450—500
B e e e e e e e e 20 500—550
W e e e e e e e 10 600—650
LileGewp . . . . .. .. 40 500—600
B e e e e e e 20 600—700
B e e e e e e e 10 700—800
ITecox (mns pactsopa) . . 5 1000—1200

8. Mo mansumM Tabauppl 6 HaxoRUTCH HEOGXOAMMOE MHHHMAJILHO CO-
AeprKaHHe B CMECH MeJKHX 3amosuutenefi M yactell KpymHOCTBIO [0
0,3 mm:

M=M,—1U,

rae Mo, — obiuee cogepiKaHHe MENKO3EpPHUCTHIX dacTuy, B GeTOHHOH cume-
CH, BKJIOYafl LIEMEHT, OmpejiefeHHoe mo Tab. 6.
9. ToncunThiBaeTC BO3MOXKHOE COJlepKaHHe MHKposanoanutens M’
B k2 Ha 1 M3 GeToHa B cjyyae HCNOJb30BAHHA OJHOTO HECKa:

AI’ = KMH,

rae Kx — BecoBoe COAepXKaHHE B HCNOAL3YeMOM HeCKe 4aCTHIL KpyMHo-
crbio 10 0,3 ma.

B cayuae ecan M'>=M, umeolufici Necok MOMXeT TPUMEHSTHLCA
a5l TIPUCOTOBJIEHUSt BOJOHenpoHunaeMoro Oerona 6e3 [06aBOK K HeMy
MHKDO3anoJHHTe .

Ecmn M’<<M, B cocraB Heo6XOAMMO BBecTH NOGAaBKY MHKPO3ano.J-
HHTENA, pa3Mepnl KoTopoft (D) MOXHO onpeReiuTh, NOAb3YACh (HOpPMYRO

M—
po M—Kdl
I — Ky
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Ecan ontrManbHBII COCTaB MeJKOro 3aNnoJHHTeNs NOAGHpaercs H3
CMeCH JABYX MeckoB (OCHOBHOTO M MEJKOI0), TO HY)KHOE coJepiKatue
B HX CMECH OCHOBHOTrO necka B k2 Ha 1 a3 Gerona II; MoxHO ompeje-
JIUTH N0 PopMye

M —K I

=
Ku— K,

rae Ku'— BecoBoe cofepiKaHHe MeJKO3ePHHCTHX YAaCTHI KPVYNHOCTHIO
no 0,3 smm B 106aBRAIEMOM MEJKOM IecKe.
KoauyecrBo pobasnsieMoro Mesakoro mecka D; B k2 Ha 1 M® Gerona
B NOCJAEJHEM clyyae onpeaenasercs

Dy=0—-1T".

10. OnTHMaspbHasl BeAHYHHA A06aBKH XHMHUYECKOro YIUIOTHUTedst —
KajblUHeBOH CEeJHTPHl NGO BOAOHENpOHHNaeMocTd GeroHa 1Y ot Beca
LEMEeHTa MO CyXOMY BeilecTBY.

IlpaMensanune. B HeKOTOpbIX Cy4asX NPH OTHOCHTENBHO HEBBICOKIX
TpeboBaHHAX K O0eTOHY 10 BOAOHENMPOHHUAEMOCTH BeJUYHHA [06GaBKH
KajbIHEeBOA ceqHTphl MoXer GbiTh CHHXkeHa mo 0,59% Beca mnemenra. B
KaXJIOM cjydYae Takoe CHHXKEHHE BeJHUYHHLI J0GaBKu JOAXKHO ObITh 060-
CHOBAaHO NpeABapHTENbHON JabopaToOPHOR NPOBEPKOH.

11. U3 cMecn nomo6paHHOro coCTaBa H3rOTOBJAAIOTCA 20pasuul A
HenbiTanu# GeroHa Ha NMPOYHOCTh M BOJOHENDOHHIAEMOCTb, a TaKXKe
onpeneasiercss KecTKOCTh CMecH ¢ NOMOINbIO BHODOBHCKO3UMETpA HJH
ee NMOABHXKHOCTh N0 OCafKe KOHyca.

HcnbiTaHua Ha BOJOHENPOHHLAEMOCTb COCTABOR JIJS TOHKOCTEHHHIX
KOHCTPYKUHHA 1esecoo6pa3Ho BHINOJMHATE MO METOAUKe, pa3paboTanHOf
HHHUHNOMTIT .

12, B He0GXOAMMBIX c/ydanX NPOU3BOAHMTCA KOPPEKTUPOBKA cOCTa-
Ba GeroHa, B HePBYI0 Ouepeib 3a CUeT YTOUHEHHS BOJOCOAEPIKAHHA
cMecH, 3uavenus B/l u xosdduuenTa o.

B HeKOTOpHX clyuasxX [Jsi TOBHUIEHHA NPOYHOCTH INOJY4YaeMOro
GeroHa 10/ MEeCKa B CMECH 3aroJIHHTEedl MOXkeT ObiTh CHMXKeHAa B mpe-
nenax, o0eCneYHBAIOIHX  HYKHYIO  BOJAOHENpPOHHNIaeMOocTbh G6G€ToHa.
B cocras BomoHempoHHHaemMoro GeToHa NMOMHMO YKa3aHHBIX BHIIIE KOM-
MOHEHTOB MOTYT BBOLMTBCS APyrHe yiyuulaiouine A06aBKH CleUHaJbHOro
Ha3HaueHUsl, HalpuMep NJacTHOHUMPYIOMHE H T. A

B Kax[I0oM cjayuae BBefeHHe TaKHX A06aBOK JOJKHO OblTb 060CHO-
B&HO MpeBapHTebHON J1a60paTOPHOM NPOBEPKOH.

Mpumep nopbopa cocrama
BOJOHENPOHHIaEMOT0 GeToHa

Tpebyerca noaoGpaTh ONTHMAJbHBIA COCTaB BOAOHENPOHHLAEMOrO
G6etona Mapku 200 mas Kene306eTOHHON KOHCTPYKUHH CO CTeHKOM, BoOC-
npAnuMaolei pabouuii Hanop Bozbl 6 aru, rommuuHo#t 6 cax. Ilpu npu-
HATHIX YCAOBHAX YKAAAKH M YIJOTHeHHS! GEeTOHHAf CMech JOJIKHAa HMETb

1 CM. «PexOMEeHZAUHH MO HCIHITAHHAM OETOHOB W PAacTBOPOB JJISt
TOHKOCTEHHBIX KOHCTPYKUHI Ha BOAOHenmpoHHmaeMocTtby, ITHHUHMOMTII,
M, Crpoauspar, 1969.
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ocafky kKoHyea 1—3 cs. BeToH TBepleeT B HOPMaJbHBIX YCJIOBHAX.
XapaKTepPHCTHKH HCNOJBb3yeMHX MAaTepHaioB CJAEAYIIiHe:

a) nopraaHauemeHT Mapk 400; 6) xpynHLA 3anoNHArenb — [PaBUll
KPYRHOCTBIO 5—20 M

7;.= 1,6 2/cm®, yr= 2,6 2/cu¥,
Kn=0,4;
B) necox cofepxur 35% (mo Becy) uacTuy KpynHocThio A0 0,3 MM
v;= 1,4 2/cu®;, o = 2,5 2/cu?,;

r) MeikosepHuCTas B06aBKAa — H3BECTHAKOBAS MyKa ¢ HACTHUAMM
no 0,3 am;

A) XMMHYECKHA YONOTHHTe b — KajblHeBas CONIHTPa B BHAE
33%-noro BogHOro pacrsopa.

Pewernue

1. TTo Ta6a. 3 ans 3afaHHbIX ycrosui onpepeaseM (B/L)yp=0,48.

2. Onpenenenne Heo6XxOnHMOW BenuynHe B/I] u3 ycaosufi HyxHOA
NPOYHOCTH GeTOHa NaeT 3HaueHHe, Goavluee (B/L)xp; TaxuM ofpa3soM,
B NOCJEAYIOLUMX pacuerax npunuMaeMm B/L[=048.

3. Ilo Taba. 4 aas HamMMX ycAoBHA HaxoguM: B=185 a/sd.

4, OnpenensieM pacxon uementa I[=B: B/I[=185: 0,48=385 xz/a3.

5. [lo Ta6a. 5 jas 3ajaHHBIX YCJAOBHY NPHHHMaeM MHHHMAaJLHO-
onTHMasbHOe 3HaueHHe ko3dduunenta a=1,6.

6. Haxoaum comepikaHHe rpasus B KT Ha | #® yni1oTHeHHOro 6eTona:

1000 1000

I'= = = 1280 xe.
akn 1~ 16:04 1 1280 res
Y' ?P 116 2’6

7. Haxoaum coaepxarnue MeJKOro 3anoJHHTENS:
385 1280
T=2,5 —_———— =5 .
(1000 3.1 26 185) 00 xa

8. Io ta6a. 6 naxomum M,=550 k.

TakuM 06pa3oMm, B COCTaBe MEJIKOro 3anoaHuTeaa M, yacTHI KPYHHO-
cTbi0 10 0,3 MM nonKHO comepxarthes He MeHee M=>550—385=165 xa.

9. [IpH HCIONB30BAHHE HMEIOWEroCH MecKa CcoAepXaHWe MHKPO-
BaNOJIHATENS COCTABHT:

M =KyuI1=0,35 - 500=:175 xe.
Takum o6pasoM, 106aBKY MHKPO3aNC.JTHHUTE/s BBOJIHTb He HYXKHO.

10. B cocras GeroHa BBOAMM HOGABKY KalbUHEBOA CEJHTPH B KOMU-
yectBe 1% Beca ueMmeHTa B pacyere Ha cyxoe Belnectso, [las oGecmeye-
HHSL 9TONO YCOBHS KOJHUYECTBO BBOJHMOTO B CMECh DacTBOpPa CEJHTPH
33%-Hofi KoHIeHTpauHu Ha 1 3 GeTOHa JOMXKHO COCTaBHTb (Op):

op = 0,01 - 385 = 11,6 ke.

0,33
Ilpr stoM Boxa, comepxainasics B PacTBOpe, JNOKHA BHIYUTATBCH U3
o6miero KONHYeCTBa BOAH, BBOXHMON B COCTaB GeTOH3, ONpeNeNeHHOTO
NpelHAYIIAMH pacyeTaMH.

Taxnm o6pa3oM, Aas AaHHHX YCIOBHA Mogo6paH crefyrOLIHA COCTaB
BOJOHeNnpoHHnaeMoro GeToHa B pacuere Ha 1 #%: neMear 385 x2, Bona
185 a, rpasuft 1280 2, necox 500 x2, kanbuHesas cenutpa 3.9 K2,
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