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MPERACAOBAE

llpeznaraerca HOBHY MeTOZ onpezeneHHs aKTMIECKOTO BOAOHE -
MEHTHOT'O OTHOmGRMA GOTOHHOU cMecH, MO3BONAVEMIA OCYMQCTBIASE TE-
Kymuii KOHTDONb KAYECTBA CBEXENPMTOTOBAGHHOM GeToHHOM cCMecH =
NPOrE03UPOBATH OTHYCKHYD M MapPOUHYD NMPOYHOCTH GeTOHI. IpoxomRu=~
TEAHHOCTH M6TOAS HO APEBHLasY IS MuH,

MeToanueckue peKoMbHAaLuM pa3padorand HA GeToHa u xeneso -
gerona I'occrpoa CCCP (a-pa TexH. Hayk, npodeccopa B.A, Kpuwinosm,
C.A. MupoHoB, xaup. xuM. Hayk U1, KypGaroma, kaHz. TexH. H3yK
0.C. lipanona, unxenepw I'.C. llesuesxo, H.Jl. domaweBckuii) npu
yuacTuk OnurHoro 3asoza HOO "lpokarzerans® (ria. mux. T.A. Pyxs,
Hau, nadoparopuu W.C. Makaposa).

lipeanaraeuuit Metdx npomen NPOBEpKY B NMPOUIBOACTBERHHX YCAQ~
Buax Ha TyuuHckoM sadpse LBK ACK-I (mau. madopaTopum U.B.Pupap,
cT. WHX. B.C. Becenosckas).

SaMeyaHuA ¥ NPEANOAEHHER N0 COAEPRAHMD METOAMYECKHMX DPEHOMEH—
Zauwk npocwM HanpasaaTh B HUMKB no ampecy: 109389, Mocksg, 2-s
WHCTUTYTCKAA Yley Ae 6 &

Inpexuun HEIEZE



I. OBIME NONOXEHUA

I.I, Ozuuu 43 HEOOXOZWMHX YCHOBMA ANA NONyuYeEEA GeTOHa 38 -
AaHHOA MapOuHOM NMPOWHOCTY ABAAGTCA CTPOTOE COXPSHGHME TpeGyeMo-
TO BOZOLEMEHTHOrO oTHOmeRusA, OZHaKRO, M3-38 pasnMuHOE CrOCOGHOC-
TH 3anoNRMTenel mornomaTs (UMM OTZ8BATH) BNArY, NMOCKOALKY NpH -
uEHAGTCA AN NPUrOTOBAGHHA CETOHHOM CMECH 38IONHUTEND passoi
BIAXHOCTH, & TSKEE M3-38 Pa3HOr'O paCcXOna BOXH HA CMAUMBAHKe INO-
BEPXHOCTE TBEDAHX COCTABAADMUX GETOHA M BCACACTBHO HEAOCTATOYHO
TOYHOIO €6 ZO3UDPOBAHUA, (aKTHYECKOE BOZOUEMOHTHOS OTHOWEHNE MO-
XeT OHTH OTAMYHHM OT ONpefeNeHHOIO DaCYETHHM MyTeM.

I.2. Hacrosuue MeToZuYecKHe DOKOMEHASLIWM PacNPOCTPAHAD TC A
H8 crnoco6 onpezenerus FaKTUYECKOr0 BOZONOMEHTHOI'O OTHOWEHMA B
CHEXENDUTOTOBNGHHOK GETOHHOH CMEeCE B HENAX TEKYymero KOHTpOIs M
NPOTHO3MPOBAHUA OTNYCKHON M MApoyHON NPOYHOCTH HE 3a8BOAAX Xele-
306eronAux u3zennit, JICK ¥ GeTOHOCMECHUTEJBHHX y34aX.

2. [PUHUMN METOJA ONPEAENEHWAA ®AKTWYECKOIO
BO,IOUEMEHTHOIO OTHOLEHuS B BETOHHOL UMECH

2.1. Nsaoxennnil 3 HaCTOAMHX PeKOMGHZAUUAX METOA OCHOBAH Ha
HSMEOHEHMN KOHNOHTpAlUMM DacTBOpa conu, BBOAMMOU B CBEXEMPUI'OTOB-
neRHyH GeTOHHYD CNech, 38 cueT pa30aBIeHMA 3TOF0 PacTBOPa BOZOH
33TBopeHnA. [0 W3MEHeHUD KOHIGHTDANUK pacTBOPa COXH OLEHWBanT
doaxTHUECKOE COAEpXaHAE BOAH B OETOHE.

2.2. Bocmpom3nozuMOCTE: METOZa BHOJHe Xopomas, KO3EEMuMeHT
BapMaNuUM, PacCUMTAHEHA ANA DAZA CUCTEM H8 OCHOBAHMM BECIEPUMEH-
TAABHNX AS8HHHX XNA NATH NapannensHHX 3aMecOoB oxHoO# m  Tof xe
CHCTEMH, HE NPOBHNAET S5%.

3. NMPUMEHAEMWE PEAKTUBH, PACTBOPH W ATIMAPATYPA

3.I. Hurpar cepeSps no IOCT I277-63 - 0,1l H TUTPOBAHHN]
pacTsop. THTP pacTBOpa YCTOHABAMBAKNT HO XJNODUXY HATDHA, Bib 5
aroro oroupant I0 mx rouyno 0,IKH pacTBOpa XJNODUZE HATDPHA n
TUTDYDT HUTPaTOM cepedpa B npucyrcrsuu I umn I0%-HOro pacTBOpa
XpoMsara kamnd. TUTp pacTBOpa HuTpaTa cepedpa, BHpaXeHHNH B



ur.9xn/ux NaCl, paceusTuBanLT 1O POIMyXE

_ 0,I.V
ce -~ —'.—v‘_" ) (I)
rae V - xonmuecrso ToumO 0,In pacrsopa NaCI, Bsaroe Ha THT-
poBaEue, MXN;
| = KONWNECTBO pacTBODa AgNOa, B3pacx0ZoBaHHOE K& THTPOBE~
Hue, MI.

Asornan xucnora mo IUCT 5850-5I. denongranemn — I%~muff cnupro -
Bpoit pacrrOp. Xpousr Kamua no I'OCT 4459-75 - I0%-Hu# pacTsop.Xno-
pux Hatpus no IOCT 4233-66 - 0,In pacrmop. lipuGop Ana ordopa
XNZKOCTH M3 GeToHHOR cMecH moxasaH Ha puc, L.
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Puc. I [pudop zns ordoga RUAKOCTH U3 CBEXE—
IPUTOTOBNEHEON GerToHHOA CMeCH



4, TIOPAIIOK ONPEZENEHMA ®AKTUYECKOTO
BOJIOUBMEHTHOTO OTHONEHHA B BETOHHOU CMECH

4,1, Ha TexHAyecxmx Becax OTBOYHUBANT 2 KI' CBEXENPAIOTOBNEH-
Ho#f GeronEO#t cMecu B ¢apdoposuit crakan eMxocTsD I,5 & m npuiaM -~
Bawt u3 nunerxu I00 Mx pacTBOpS XNOPMAS HATPUA, THTP KOTOPOTO
npeABapuTeRAbHO TOYHO JCT3HOBNEH, Bep Maccy THATeNBHO mepememy -
Bapr-§apfoposnu unarened B revuenue 30 c. 3aTeM nOrpyxawT 3 Hee
npuGop ZAA OTCaCHBIHMA XHAKOCTH, W B TedeHue 30 ¢ MpOU3BOZAT OF-
coc nox Baxyyuou®/, U3 npueopa orGupant nuneTkodd I-5 Mn XUZKOCW
¥ AepeHdcAT ee B KOHWYECKYD Koney emxocTsv I00 mu. Bpeus ¢ mo -
MOHT3 33TBODPSHMA X0 0TCOpa Npo0H He ZONXHO NMpeswmaTh 3 Mug, B
KOAGY ¢ npoOKoi npuaaranr 20 MI AMCTHANMDOBAHHOK BOXH,OXHY KaNl-
no pacrsopa §eHongraienHa A OCTOPOXHO OO KANjAM Z00aBANT pPa3tap-
neHHNH pPacTBOP 330THOH KMCIOTH 70 MCUE3HOBeHus OKpackm {enondra-
newHa. [locae Helirpanusaumu npoGw K Hed npuaupawr I Ma  pacTBOpa
XpOMaTa Kaaua ¥ THTPYOT PAcTBODPOM HUTPaTa cepedpa A0 NOABAEHHA
cnadolf KpacHOBATO!l OKpackKu.

4.2, Ha ocHOBaHWM DPE3YABTATOR ABYX~TPEX THUTPOBAHM DPACCUMTH-
BapT KOHUEHTPANUO XJNOPUAOB B OTOGDPSHHOM M3 GeTOHHO# CMecH pacT-
BOpe no §opMyne

cz=.:r._‘./‘.l/.1__, (2)

rge T - THTP pacTBODa AgNOa, ycraHosneHHui# mo NaCl, wr.sks/un;
V - o0BeM pacTBOpa, OTOCDSHHOrO M3 GeTOHHOH cMecu, B3ATOR
HQ TUTRQBIHMG, MA;
V, - offsem pacrsopa AgNO,, #3pacXOOBaHHH HA THTPOBAHHE,MI.
k3. llocne M3BIEUSHHMA XUAKOCTH U3 OETOHHON cuecH nNpRYOD Ang
orGopa NpoOH pasOnpanT, MONT, CYMAT, BKASANBAKT B HETO HOBHH
Tu4Th, APCAe YETO MM MOXHO NONb30RATHCA ZNA OTGOPA HOBWX NpoC.

4.4, BeToHHAR CME6CH, OTOODIHHAA AJAA ONHTA, HCHOAB3OBAHUD B
GeTOHEe He MOZJEKKT.

*) ifORHO MCNOAB30BATH INA CO3JZAHMA BAKYyMa GNTOBOM mNHnecoc.



5. PACYET OAKTUYECKOIO BOZOUEMEHTHOIO OTHONEHWA

5.1. 3Hag ROHLUEHTPAUMO XJNODKAOB B M3BNCUGHHOM M3 GeTOHHOH
CMECH pacTBODE,MOXHO BHYMCNUTH aKTHYECKO8 COAEpPXaHWe BOAH B
OeTOHHOHM cMecu u paccuuTaTh (aKTHYECKOE BOAONEGMEHTHOE OTHOmE -
Hue, [lns pacueTa MCXOZAAT U3 COOTHOMEHMSA

GIVI = CEVZ' (3)

rae CI - KOHIEHTpauMA pacTBOPa X/AODMAA HATpMA, MI'.dKB/MI;
VI - ooseM pactsopa NaCl, BpezeHHH B GeTOH, MI;
02 - KOHIGHTDALUWA XJNOpMAS HAaTpUA B OTOGDIHHOM M3 GETOH3 pac-
TBOPS, MI'.3KB/MI;
VZ - o0mui 06BeM XMZKOCTH B OTBEWEHROM KOANYeCcTBE GeTOHa
nocne BBegenna pacrsopa NaCI, wa.

Tak KaK V= Vi+Vo (#)
(rme Vp ~ daxTmueckoe cozepxaHue XMAKOCTM B 2 KI GETOHHOX cMe-~

CH KJ, 3 OCTanhHWe 0003HgueHH: Te Xe, 4To B fopuyae (3) ), ToO
ypasuenue (3) MOXHO IpeoGpa3oBaTh, NOACTABMB B Hero  BHNpaxeHHE

(4)

ormIm V1(01-C2)
) - )
C2

dakruueckoe CONSPX3IRHEe BOAN Vb » 0T00psHHO}! NMPOTe BHYKHE -
agerca no fopuyne (6).

5.2. Comeprsrne LeMeHTa B oToOpauHO# mpode (Maccolt 2 Xr)
paccuWTHBABTCH, MCXOAA W3 WIBECTHOTO COCTaBa 0eToHa Ha I we,
TOYHOCTH 3TMOT0 NAPaMeTPa onpeaeiAeTcs TOYHOCTED A03MPOB3HRA Le-
MEHTa,

5.3. 3Hag COZEpKAHME leMeHTa B OTOOpaHmOM mpoGe  GeTOHHOM
cuecu (A) ¥ BHYMCAMB coxepxanuil B Helt BoaH ( Vo ), daxruvyeckoe
BOAOUEMEHTHOS OTHOWEHWE CBeXeNpuroTonnennoft deronHolt cmecm on-
pezelseTcA M3 BHDaXEHHUA



B/u(tam = —VA'O—" 'Y (7)

rxe A - cozepxaHue LeMeHTa B OT0CpaHHO! NpoGe GeTOHHOR cuecH,
KP.

6. TEKYUME KOHTPOXb RAYECTBA BETOHHOH CMECH
M TIPOTHOSUPOBAHUE OTIYCKHOH B MAPOYHOA
NPOYKOCTH BETOHA

6.1, JlnA ocymeCcTBAGHHA TEKYMEr'0 KOHTDONA KauecTBa CeToHHOM
CMECH M NPOrHO3MPOBEHUA OTNYCKHOH M MApOUHON NPOYHOCTM GeToHa
HeO0XOZHMO YCT8HOBMTH COOTBETCTBHE DacyeTHOroO U  FaKTUYECKOro
BOZOLGMEHTHOI'0 OTHOmMEHMss B mpexenax or* 0,35 — 0,4 po0 0,5-0,65
B 33BMCHMMOCTH OT NpUEATOH XECTKOCTH MIM NOABMXHOCTH GerToHHOi
CMGCH.

OxHoMy ¥ TOMYy X8 pacueTHoMy B/U GyzeT COOTBETCTBOBATE CBOE
B/U faxTudeckoe B 3aBMCMMOCTM OT DacXofa ¥ BMAS LEMeHTa, MOAYIA
KpyNHOCTH ¥ ZON¥ NMBCKA, 8 TAKXE OT BMAS M NPOTHOCTH SENMONHUTENR

6.2. lna xaxzoro sHavueHwA pacueTHoro B/U nensercs 3aMec Ha
rpu fopMu (no Tpu ofpasua KaxZad), OXHY W3 KOTOPDHX CTABAT Ha 28
CYT B KaMepy HOpMaIbHHX yCAOBMA, a ZABEe - nmpomapHBant (mau BuEep-
XMBADT MO NMpPMHATOMY pexuMy). [locne sTOro o6pa3gi MCNHTHBALT B
CPOKH, COOTBETCTBYDmUE OTNYCKHOX W MapouHOll MpouHOCTH GeToHa
(o6uyHO B Bospacre I m 28 cyT).

6.3. Onpezemms 3HaYeHWA §aKTMYECKOTO BOZOLGMEHTHOT'O OTHONE-
aua (B/U faxT) ¥ cooTBETCTBYDEMe BENMIMHH OTTMYCKHOX M Mapoumol
npovHOCTM GeTOHa, CTPONT TAPMPOBOYHHU rpaquR“ = { (B/u¢a“r).
[lpu mocrpoeHuu ero mo OCH AGCUHUCC OTKISAWBANT HallzeHHHe 3Haye -
HufA B/ ggps 8 7O OCH  ODAMHAT = COOTBETCTBYNUME VM 3HEUGHUA
ornyckHOH# (wmu MapouHoli) mpouHocTu GeroHa (puc. 2). Huxe ocu
adcumce, napannensHo elf, NMpOBOZAT NpAMYD, HA Koropoit Aznm comoc-
TYBIGHAA OTKAQAKBAKT COOTBETCTBYDUME 3Hayeuua xasa B/ acy® flo
NOCTpPOeHHOMY rpafuKy, 3Had B/u¢axm CBEXENPUTOTOBNEHHOA GeTORHOH
cMecH, MOXHO NpOrHO3UPOBATH OTNYCKHYW ¥ MAPOYHYN NMPOYHOCTH (6~
TOHA.
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Puc. 2 Tapupomounuft rpauKk ana onpezeneHus
NPOYHOCTH IO B/H@M:

I - ornyckuoli; 2 - moclie MpomapuBaHMA B BO3~
pacre 28 cyr; 3 - MapouHo#d (mocme 28 cyT
HODMSTIBHOTO TBODZOHH)

6.4, Texymuit xonTpons KauecrBa GeToHHO!t cMecu cnegyer OCY -
MeCTBONATE He pexe I pa3a B cMEHy, onpexenss B/ucaxr B cnyuae
noxyuexus Bucokoro 3nayenus B/Usz, .., He 0OeCNEUHBALEETO OTMYCH-
HOM W MapOYHOX NpOYHOCTH GeTOHA, COCTdB GeToHHOM cuecy CNeAYeT

OTKOPPEKTHDOBETH, YMEHBMWUB KOJNHWYECTRO BOZH.

llonyvuennne 3HauyeHMA B/ll@m., IIpM KOTOPHX OTIYCKHAA U MApOY-—
Has NpOYHOCTY OETOHE OYyAYT Bhme TPeOYyeMHX NPOEKTOM, YKa3HBALT HI

BO3MOXHOCTH YMEGHBNEHWA DPAcX0Aa OOMEeHTd, YTO ABNAETCH PE36DBOM
ero 3KOROMUH.



Npunoresue
NIPUMEP PACYETA

OrnyckHas mpovyHocTh OeToHa ZoiAXHA OwTH 20 Mlla, Ha ucnuTanue
B3ATa GETOHHAA CMCH ¢NeAYDHEr0 COCTaBa Ha I M° GeTOHA: IEMERTa
- £35 kr, necra - 644 Kr, me6Ea - 970 Kr, BoAM - 244 =X, x =2,37
/3,

HeoGx0zuMO BHACHWTH, GYAET JM NPATOTOBNGHHHE GeTOH UMETH
33ZaHHYD NPOYHOCTE?

Or ucnuTyeMolt cBemenpuroToBNEHHO# GeToHHO# cMecu GepyT mnop-
oup 2 Kr, npmauBawr K He#t I00 wma 0,1 H. pacTBOpa XJOpDHUZA HATDUd,
XOpouo NepeMemKBART M OTCACHBANT OT Hee C NOMORLK NpuGopa EMA -
KocTh., M3 arod mupkocTH orcupant no I Ma uccnezyemo#t mpoGW  HA
TpH N3palieibHHX THTPOBAHAMA M TUTPYOT. Boe nepeducieHEHe Onepa-—
UMM NPOBOXAT, RAK YKAa38HO B N4, [,HacToamux MeTOAMYECEMX DPOKOMEH-
xauuit,

Ha tuTpoBanMe Tpex NapannenbHEX Npo0 COOTBETCTBEHHO  IOWAO
0,43; 0,45 n 0,44 wn 0,098 H pacTsOpa Agldoa, TUTP KOTOpOIr'o N0
NaCI paser 0,098 xr.sxs/un. Zlnd pacuera Gepéu cpezree apufue —
THYECKO® 3HAYEHHe TPOX TUTPOBSHMA, T.6. U,44 MI M BHUACIAGM K-
UEHTPauMp XA0pMAOB 02 B oTOOpaHHO! u3 GeTOHHOH CMECH EMAKOCTH
no fopuyne (2)

C, = 0,098:0,4% _ o 043 wr.oks/ua .
’

Ho fopuyne (6) BHumcnseM aKTMYECKOEe COAEPEARME BOZH Vo = cre-
XenpuroTOBNeHHOfl OeTOHHOW cMecH Maccoli 2 Kr

Vp = 100:(0,1-0,083) _ 135 45,

0,043
PiccunTHBasM Coxepxamke ueMmcHTa (A) B CBEXENPUIOTOBNGHHOH
GerorHOit cMecu Maccolf 2 x

A=2:333 _ 0,452 xr = 452 1.
2370
Mo fopuyne (7) Haxoauu faKTUYECKO8 BOZOLEMEOHTHOE OTHOWEHWE

Io



o TapuponoynOMy rpadmry R ox =¥ (B-HQBKT)’ NOCTPOEHHOMY XNA
GeTOHHNX CMeCei ¢ TeM X6 DacXOZOM LEGMEHTA KAK U MCHNPyeMan, Ha
UeMeHTe M 3anoNHMTENAX, NPHMEHAEMNX HA AaHHOM NpeANpMATHM, HO ¢
pasnuuEM B/U, weHADLAMCA B HeGONbmMOM MHTEDBANE, B KOTOPOM HEX0-
AATCA W HOOOXOZMMOe AJHA HAHHOTO NPOM3BOACTBA IHAUEHWE,  HAXOZAUM
OTNYCKHYD NPOYHOCTH OeToHa {puc. 2). Aud B/u&axm = 0,29 ornyck -
®ad NpOYHOCYH GeToHa cocramnser 23 Mila, )

OnpejeneHHas OTMYCHKAH NPOUHOOTH COOTBEPCTBYET 3agaHHolf,cne-
A0BATENBHO, COCTAB GETOHHON CMecU He HYRIA6TCA B KODPEKTHDOBKS.

II
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[OpuBuRn MeTOA8 onpexeleHHs §aKTHYECKOro BOZOLEMBHTHOTO
UTHOWGHES B GOTOHHOX CMOCHicoo.vcosassrsecccecscrccconne

[IpuMeHsieMie PEIRTHBH, DACTHODH H GNNAPATYPBecsecscecess

llopsazor ompeneXeB¥R aRTHYECKOr0o BOZOLEMEHTHOr'O OTHOME-
HUA B OOTOHHOM CMOCHueescocecosccavesccosocncsannncanan

Pacyer §arRTUYECKOI'0 BOAOHEMEETHOI'O OTHOWGHHAeeceeossssos

TexymMil KOHTPOADP KaY0CTB GETOHHOM CMECH M NPOIHOSHPO~
B3HMO OTMYCKHOU M M8POUYHOH MPOYHOCTH GOTOHOeeeecceccss

lipunoxenne, [PEMOD PACUEBTA...ccocecacnsccasoccesscascacsan

HWUKB TI'occrposa CCCP

MeToaKUeCKAE DOKOMEHZAUMH [0 ONpeAeNeHUD
§aKTHYECKOr0 BOAOLGMEETHOrO OTHOWGHMA B
CBOXSNPUTOTOBNEHHON CeTOHHOU CMecH

Orzea BayuHo-Texmudyeckolt uu§opmenum
Penakrop B.M.Pormackas

109389, Mocksa, 2-f WHCTUTYTCKER ¥yI., A. 6
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YIK 666.97.03:666,972.17

PeKOMEHZOBSRN E WSZ8HAD PeNEHMEM COKUWE NO TOXHOJNOI'WM CEeToHa
HIC HUUXB Toccrpos CCCP (mpororon or I2 nexaGpa 1978)

MeTonuyecKre DEKOMEHZAUMM N0 oNpeAeleHHD AKTHYECKOTO BOZO~
UEMBHTHOT'O OTHOWGHMA B CBERENDUICTOBNEHAOR GerToHHO# cmecm, M.,

HUUKE Yoccrpos CCCP,I980,IIc.

MeTonMuecKUe PEKOMSHXSUMM cOXepEaT ONMCAHME METOZa Onpeze -
neEus $aKTUIECKOr0 BOZOUEGMEHTHOTO OTHOWEHUR CBEXSNDPUIOTOBIOHHOH
GeroHHOHA cMéCM, C NMOMONMEI KOTODOrO MOXHO OCYNECTBAATH  TeKyuul
KOHTPOND K3YeCTBa GETOHHOH CMECH ® MPOTrHO3MPOBATH OTNYCKHYD M
MapOYHYN NPOYHOCTH (ETOHA,.

lIpezHa3HaYeHH AAA MCNOAL30BAEMA HA 38BOZKAX XENe3066TOHHHX
usgenuit, JICK u GeToHOCMECHTENBHHX y3718X.

Puc. 2.

HayuHO-HCCNEZOBATENECKUE WHCTUTYT OETOHA M XENe306eTOH3
Toccrposi CCCP, 1980
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