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[leuarakTCcA IO pelleHUw cexumm xopposum u crnenderoHos HTC HUVMED
T'ocerpos CCCP or 20 oxraCps 1987 r.

PexomeHnanmy [0 MeTolaM onpefeseHUA KOPpo3uoHHON cToflkocTn Oe-
roHa.—~ M.: HAMAD Tocecrpos CCCP, 1988.- C.R4.

PexoMeHAauy cOZepKaT OCHOBHHE IOSOKEHMs METOROB KCCASNOBaxHUA
KOPPO3NOHHOA CTONKOCTH LIEMEeHTHOIO KaMHA, pacTBopa K GeToHa B Kul-
KMX arpeCcCHBHEX Cpeflax u MMeWT? LeJb¥ NpoBelieHne uccaeloBeHUil 1o
elIMHON MeTomuKe IJIA HaKOIEeHMA NAHHKX, O00O0CHOBHBAKEUX IIOKa3aTeNH
HOpM &rpeccHMBHOCTH XUOKOR cpenn BaA O6eToHa, B pa3BUTHE
CHull 2.03.11-85.

JaHy pekoMeHZauMM MO HU3MOTOBJIEHMD, MOAIOTOBKe 00pa3loB U pa-
6ounx pacTBOpPOB, HPOBEeJEHMO HCCaeNOBaHUll, & Takke OlleHKa pe3yiab-
TaTOB UccaefoBaHuli xoppo3uoHHoft crollkocT OeToHa, MeTON pacueTa M
MPOrHO3UPOBaHMA DIYyCuHHE Kopposuu OeToHa.

PexoMeHnaunu NpefHa3HaueHH [UIA UCIIONb30BAHWA B  HAYUHO-UCCJIe—
AOBATENBCKUX HHCTUTYTAX U CTPOUTEABHHX N800paTOpUAX NMPY IpoBRefe-
HuUM MccnsfoBaHull rnpoLeccop Kopposauy 0eToHAa B DA3NMUHHX arpeccuB-
HHX cpefiaX B MUPOKOM RuanasoHe KOHUeHTpalvi, a Takke I8 W3ydeHuA

pas3nvuHpX GaxTopoB, OKASHBAWEMX BAMAHUE HA 5TH MPOUECCH.
Tabn.4, wnin.4.

@ Opnexa Tpyrmoeoro HpacHoro 3HameHy
HaYUYHO-UCcCHIenoBaTeNbCki,
NPDOSKTHO~KOHCTPYKTOPCKMR M TeXHoJorwueckuit

MHCTUTYT OeToHa u xenesoberona [Nocerpos CCCP,
1988



IIPEIACIIOBUE

B cBA3K® ¢ WXPOKMM NPuMeHeHUEeM COTOHHHX Y XeNe3008TOHHHX KOHCT-
pYKiMit Ha NpeAnpUATHAX XUMUYeCKOl NPOMHIJIEHHOCTHU U OCBOSHMEM HOBHX
pafloHOB ¢ arpeccHBHHMM I'PDYHTOBHMHM BOONAaMM BaxHONM 3afauet  ABAAeTCHA
ofecrnieyeHue NOJI'OBOUHOCTH GeToHa npu geficTBUM HA HEro pas3AUUHEX
XHAKHX Cpen.

Han wmsnckanmem addexTUBHHX METOROB ONpejesieHMA KOPPO3HOHHOM
crofirocTi OeToHa paGoTaeT PAJ HAYUHO-KCCISROPATENbCKMX opraHmaanmi:
naGoparopus kopposun HUNKG, HiMopomcrpoit, Ypanvckuit IIpomcrpofttiiii-
npoerT, XapbkobBckuir [IpomcTpoftHWnpoexrr u ap.

Beuny CROXHOCTM M pas3sHooOpa3MA Npoueccos, MPOUCXOAAMMX MEXILY
OTRENbHEMU arpecCHMBHEMHM 110 OTHOmMEHHN K 0eTOHY BeWeCTBAMH M KOMITO-
HeHTaMn LEeMEeHTHOI'O KaMHf 6eToHa, He MOXeT OWTh NPEelIOXeHO eIMHOIO
METORA HCCHAeNOBAHUA NpoLECcCcOB xoppo3um GeToHa.

OfHaKo B 3&BMCMMOCTH OT BWXA KOPPO3MOHHOTrO MpoLecca MOryT Ouhrh
YCTOHOBJIOHH NapaMeTpH, XapakTepusyxmue KOPPO3HOHHYD® cToHroCTh Oe-
TOHA.

Hacrosmue PexomeHmaumM coCcTaBNeHH CEKTOPOM KOppoaun GeToHa Ja-
6oparopun ¥ 13 HWKDE (uux. I'.B.JwbGapckas, A-p rexH.Hayk O.M.lpBa-
HOB, KaHf.TexH.Hayk H.H.Posenrans).

lipn pHefpeHmr HOBWX paspatoroxr HVMAD oxaswBacT HayuyHO-TeXHWYEC-
Ky® MOMONb Ha OCHOBE XO03ANCTBREHHHX AOPOBOPOB K KOHCYMALTATHBHYW 10~
MOOb C oraToi palGoT no rapaHTHAHEM NHCBMaM.

Appec wHcruryTa: 109389, Mockma, 2-a MHeruTyTcras yn., XI.6.

Avpextvs HWXD



I. ORME [OJOREHAA ¥ OBJIACTEL IMTPYIMEHEHNA

I.1I. HopposuoHHaa cTofikocTh GeToHa mMoxeT OHTb ONnpenenoHa:

a) no MaMeHEeHUD XMMHUSOCKOI'O COCTABA IEMOHTHOro KaMHA  6eToHa
BO BpeMEHM -~ KMHETHUeCKUR MeTOon onpefieJISHHA CKOPOCTHU KOPPO3HM;

6) no M3MEHEHMD NMPOUHOCTHWX cBoficTe GeToHa: NPOYHOCTH Ha pac-
TKEHUE NPH N3TrUée M CXaTHH, DHHAMMUYECKOIO MOOYNA YNPYTrocTH;

B) DO U3MEHEHMD BoAWUMHE AuHeMHwx medopmanuft GeroHa.

I.2. Meroguryu Hacrosmux PerOMEHDAIMR MOr'yT NPMMEHATBLCA JJIA:

&) OLBHKHM COCTABA M CTEMNeHH AUPECCHBHOCTH XHUOKMX CP8N pa’3jinu-
HOPO COCTABA& IO OTHOmMEeHMD Kk OeTOHY npu mndPyauoHHOM NEepeHoce ar-
peccuBHEX BemecTB (mocroaHHoe po3aeficTBue Xuaxoff cpesyi), WUTO coO-
OTBETCTBYST YCJIOBHAM SKCITYATAUMH HOHANOPHWX MOA3EMHWEX M NOABOM -~
HHX KOHCTPYyKnui;

6) onpepejeHnA CPaBHMTENbHON KOPPO3MOHHOR cTONKOCTH G8TOHOB M
CTPOKTONBHHX PACTBOPOB HA OCHOBS MHHEPANBHHX I'MIDABJHYCCKHUX BFXY-
MUX Pa3JWUHOr0 MHMHEPAJOIHYECKOr'0 M BEMEeCTBOHHOI'O cCOocTaBa, pa’3jnu-
HOI'O0 BHIOA K KOJMYECTBA XMMWYECKHMX N006aBOK;

B) oumeHru adfexTHBHOCTH MeponpHuaTHit no BropuuRoft 3amure Gero-
Ha (MponuTKa, 3amKTa JAKOKPACOUHWMM HNOKPHTHUAMU ¥ T.X.) B YCHOBMAX
BO3IlefiCTBNA aArpPpeCCHBHHX Cpen.

2. WHETMUECKHMA METOA OIPEAENENHMA CHOPOCTH
HOPPO3V BETOHA

2.1. VHTEHCHBHOCTL KOPPO3HMOHHOI'O nponecca onpemsanaeTcs maccoll
IIEMBHTHOI'O KaMHA ¢ eNMHUIN NOBepXHOCTH OeToHa, BCTynHEmef BO B3a~
umofisficTEHe C ROMIIOHEeHTamM arpeccHBHolt cpen (oGmMeKHCAOTHAR, YI-
JIeKNcaan, MarHe3nalbHas, mMenaoyHasa Kopposua -~ Il Bup, cyappaTHan
xoppoaus - I BuR), mam puHeceHHO#t W3 CTPYKTYpH GeToHa nMpu Jpelicr-
BMH Ha Hero xXuakoft cpems (sumesaunpavmas Roppo3us -~ I Buxu) B
8RMHHLYY BPEeMeHH.

2.2. B naGopaTopHuX ycnopyaXx HeoOXORMMO colaKnaTh  PaBEHCTBO
napaMeTpoB, ONpeReJAUNMX CKOPOCTh KOppo3un 0eTOHAa B PE&JNBHHX YC-
JIOBHAX SKCHAYyaTaluuy KOHCTPYKnui:

MEXAHU3M MEepPeHOCA arpecCUMBHNX KOMIIOHEHTOB MJM NMPOAYKTOB KOp-—
PO3HHK;

TONUKHY CJOS NMPOAYKTOB KOPPO3MH;

dasopbft cocTaB ¥ CTPYKTYpa NPOAYKTOB KOPPO3MH.



2.3. MexaHHSM nepeHOCa Ar'PECCHBHOI'O ROMIICHOHTA M TOMMHA CHOS
NPOAYKTQB KOPPOSKHU MONSAMDYUTCR YCJHOBHAMU NPOBSMIOHMA IKCHSPHUMOHTA.
2.4. Ta3oBnl cocTaB NPORYRTOB KOPPO3SHM H HX CTPYKRTYpPA B Jalo-
PaTOPHHX YCJOBMAX BOCNPOU3BOAATCA COOTBETCTEYNRMM MONGOPOM LIBMOH-

Ta, cocrapa (eToHa, BHEA, KOHIGHTDAIIMM M TeMnepartypHd arpeccuexofl
cpen.

3. M3IOTOBIEHNE OBPA3UDB ¥ MX IOANOTOBKA
K NCIHTAHD

3.1. OnpeneneHie CKOPOCTH ROPPOSHH PEKOMOHAYOTCHS NMPOBOAWTH HA
ofpasnax-1WiKHIpax M3 IPMOHTHOI'O XaMHA, ISMEeHTHO-MECUAHOI'0 pacT-
Bopa ¥ GerToHa C pPasMepOM RPYNMHOro sanoJHuTeaa Ao I cm Ha ofpasnax
XuaMeTpoM ¥ BHCOTOR D cM. B TOM ciyuae, €CIH OPH MSI'OTOBJGHKH OC-
pasnop GeToHa DPMMEHASTCA 3AMOIHMTOAbL ¢ paamepom Gonee I cm, cae-
IyeT PeKOMeHNOBaTh OOPa’Im~-IMAKHAPH APYIHX PA3MepOB C YY8TOM Kpy-
NHOCTH 3anQNHWTeNA.

3.2. Ilpn uccnepopanwu cynpParocTORKOCTH HOBHX BUXOP  BSXYHHX
M XVMWJECKUX H00aBOK AAA YCXOPeHWA KQPPOSHOHHOIO Nponecca PpPeKo-
MOH/LYBTCSH NPHMOHATH O6pasHH Majiux pa3mepos muameTpoM 0,5 oM M
pucorot 1,0 cm.

3.3. Ilpn uccrenopauuy CyaAbParocToAROCTH HOBWX BHIOB BAKYUHX B
KauecTse 3TaloHa NPHUHMMADT CyabParocTORKUMA NOPTAAHINEMEHT no
TOCT 22266-76%.

3.4. Ilpy ucrmHTaHMH XwMMUeCKMX NK00RBOK, NMOPHmAMOMX  cyapdarTo-
cTofikocTh GeToHa, BNA YCKOPEHKA KOPPO3MOHHHX NPOLBCCOB B RAYECTDe
aTalOHa caelyeT NMPUHMMATH NOPTAaHAUSMEHT NPH CONEPEAHWH B KJIMHKE-—
pe C,A He meHee 9 %.

3.9, OGpasmy LUEMEHTHOrO KAMHA W3TOTOBJIANT M3 LEMEHTHOrO TecTa
HopMaJbHO#t rycTOTH.

3.6. Ina oneHrM 3PPEeRTHMBHOCTH XUMHUECKUX ROGABOK M3rOTaBAUBa-
T 00pas3il NEeMEHTHOTO KaMHA CJSAyNUX COCTABOB:

cocTasHd 0e3 pobaBky u ¢ K00aBrO#t ¢ pABHHNM BONOLIEMSHTHHM OTHO-
meHUeM ;

cocTasH Ge3 NOoOaBKRM M ¢ RKoOaBKOfl ¢ ONMHAKOBOX  KOHCHCTEHIMel
HEMEeHTHOT'O TeCTa.

3.7. Cocrap OeTOHa BHOMDaLT B COOTBETCTBMM C PEANbHHMH COCTA~
BaMi G8TOHA, NpPHUMEHAEMHMH JUIA M3POTOBAGHHWA KOHKDOTHHX KOHCTPYKIMA.



3.8. Ilna u3roToBiAeHUA obpas3noB 0@ToHA MPUHUMALT 3allOJHUTENH,
orpeuaruive TpebopannaM I'OCT 10268-8C.

3.9. B cayuae, korga crTofikocTh 3anoaHureset K poaneftcTeuD
NaHHo#f arpeccupHO# cpeln HeusBecTHa, HeOoOXOmMMMO NMPOBECTH  chenu-
alpHhe NPelBaprTEesbHHE WCIHTAHKA NO OlpefesieHUKY CKOPOCTH KOPpPO3UM
NaHHOT0 B3afoJHNTeNd.

{lpyrmeualve . BunosHeHUE WCIHTaHWt NPOU3BOAUTCS B_COOTBETCTBUM
C yxasaHuaMu paanesa 4 Hacrosmux — Pexomenpauuit.
Ina uero I00 r sanoaxuresns saausawrT 000 ma arpec-
CUBHOI'0 pacTeopa. OnpefelieHWe KOHUSHTPAIMK arpec-
CHBHOIl cpepix NPOW3BOAWUTCA Kaxpwe 7 CyT B TeueHWe
30 cyT. ECJM U3MEHEHMe KOHUeHTpaluuK arpeccuBHoOH
cpefid 34 Mepuol VCNHTaHuil He npepsmasT b %, Heda-
8TCA 3aKJWuUeHue 0 MNPUrogHOCTH SaNnoJHUTENA A N1 A
U3IOTOBJIeHUA OeToHa.

3.10. CocTaB 3TalOHHHEX 00pAa3lLiOB LEMEHTHOIO PacTBOpA NPUKMMADT
creyonuM: nemMeHT-necoxk l1:3, pacxXon BoOH BHOHDALT TaKUM, yTOoGH
[IOABWXHOCTE CMECH CONTBRTCTBOBAJA PachiNBY HE BCTpAXUBAWLEM CTO-
ke I06-1I0 mm. Ilecok pna uchHTAHKS QOMXEH COOTBSTCTBOBATH Tpe-—
6opauuam [OCT 6139-79 (necox Boabckuft),

[lpumevaHue . Jlomyckeeres v3PCTORAATL 00palsun u3 OeToHHOR cme-
CH, n3 KoTcpolt oTceBoM Ha BuOpomOWalke  ylaseHsa
KPYTIHaR (PPaKuus 3alOJHUTeNd.

3.11. Ilpn uarorompnekuu o0PA3LIOB LIEMEHTHOI'O KAMHA YU NEMEHTHOIO
pacTBopa cMeCh YKIAOHBaLT B QOopMy ¢ W30HTXOM, YILIOTHAOT B TeueHKe
I MyH Ha cTaHpapTHOR Bulponnomagke, & U3GHTOK CMECH CHUMAKT  HO-
XOM, CMOUEHHHM BOXOi.

3.12., O6pasun RaHHOR ccpuy uCnuTAHMP USPOTOBARDT M3 OOHMX M
TEX Xe MAaTepuasoB no CcoHolt w Tofl ®e TexHoOMorvu,

3.13, B szaBucumocTit OT 3aflauu UCCASRUBaHUA O6Gpa3lW MOTYT TBEp-
JeTb B HOPMaNLMO-BASXHHX YCJACBUAX, NHPU OpOnMapuBaHMis ¥ NPM  aBTo-
KnasHo#t oGpaGorke.

3.14. Jenosua ¥ IJIUTENBHOCTb TBepAEHUA 0Opas3moB 43 GeTOHa Ha-
3HAUAPT TaKvMK X, Kak MJIA GeTOHaA KOHCTPYRumit, a nmpu  oTcyTCcTBMM
RAaHHWX 00 YCROBMAX TBEDIOEHUS OETOHA B KOHCTPYKHUAX ~ 28 CyT. B Ka-
Mepe HOPMaJIbHO-BJIAXHOI'0 TBEpIASHMA.

3.15. Pemum rernnomraxuocTHOfA o6paBorkn 06pasnLuB BHOVDADT B
3aBUCHMOCTH OT 3aflauy UCCAeNOBaHUA.

B ToM ciyuae, xorfia NMPONAPMBAHME LPUMEHAETCH TONbKO KAK METON
YyCKOpeHMA TBePHEHUA 0o0pasloB U HE ABNASTCH APEAMETOM CHEIMANbHEX
MccnenoBsaHult, NpuHUMALT caenyomull pexMM n ponapu B aH K A °
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(743+8) 4y + ecTeCTBeHHOe OcTHBPaHMe (uaorepMuueckuit nporpes N p W
remueparype 80 OC)-

3.16. Ycnopua TeepaeEus o0pa3lioB IEMEHTHOPO KAMHA ¥ LEeMEeHTHO-
I'O PAcTBOPA HA3HaUaART clelyuguMu: 3 CyT ~ B BaHHe ¢ TuUipasBanuec-
K¥M 3aTBOpPOM U <0 CYT - B BGZe npu TemnepaType (0+3 °C. Topmu c
ofpasnaMy NoMemauT B BaHHY uepes uac MOcike U3IOTOBASHURA. Uepea
cyTku ofpasty uarjgexavwr w3 dopMH U MapkupybT.

3.17. llocne u3roToBNeHUA 0GpA3LOB NPOMIBORUTCA WX OTOpPaKOBKA.
OrGpaxosupan?T ofpas3iy HenpaBunbHoOM reomeTpuuacksA fopmu, obpast,
VMEWRHEe PaKOBHHH, a Takxke o6pa3im, Macca KOTOpHX oTavuaeTca Gonee
yem Ha 10 % or cpegHelt MaccH.

3.18, Jlng clecneueHus B HPOUECCE MCIMHTAHME IMOCTOAHCTBA pEaK-
IMOHKHOU NoBepPXHOCTH GOKOBYN LWIMHEPWUECHYW MOBEPXHOCTE  00pa3noB
d =5 ma, # = D cM 3auIanT CTOWKUM JNAKOKPACOUHWM MNOKPHTHEM Ha

ocHOBe cMonu Jf-20%.
3.19. Mpu nccregopaHuy sPPexTHBROCTH 3aAMUTHHX MOKPHTHA  K3y-

yaemoe MOKPHTHE HAHOCUTCA HA TOPLEBHE NOBEepPXHOCTH 00pa3uoB;  HOU-

JHHAPHUECKAA NMOBEPXHOCThL 00paj’ilioB 3aliMmaeTCs CTOHKUM B naHHoN
cpefle NMOKPHTHEM B COOTBETCTBUM C yKasaHusamm 11.3. 18 HACTOAWEro
pasjiena.

3.20. Bce paGoTh N0 HaHECEHUO NaxOrpacOuyHHX HOKpPHTUH, a Takxe
paloTH 10 MX U3LOTOBJEHUE NMPOUIBOJATCA B COOTBETCTBUM C TpeOoBa -
HUAMU TEXHUKN 0E€30MacCHUCTH ¥ NoRapHO#t 6e30NacHOCTH, W3JNOKSHHHMU B
"PykoBofcTBe [0 3amMuTe OT KOPPO3UM JaKOKPACOUHLMU [TOKPHTHAMU CTpPO-
UTENBHHX OETOHHHX M Xene300eTOHHHNX KOHCTpykumii, paGorammux B ra-
sopnaxHux cpepax” (M.: Crpoftusnar, 1978).

3.21. HesamumeHHHe Topleswe padoune DOBEPXHOCTHM mepenl norpy-
xeH¥eM 00pa3loB B Ar'PECCHUBHYW CPeRy 3auumakT HaknayHoM Gymarof)
IJIA YDOJEHUs CJelOB MNOKPLTHA ¥ IUIEHKY UEeMEeHTHOr'O KaMHA ¥ 3aMepAanT
omagb pabouef nNoBepXHOCTH, KOTOpad B jJanbHellem UCTIONB3YETCH
IJ1IA pacueTa CKOpPOCTH KOpposuu.

* BamuTa CTPOWTENbHHX KOHCTDYKUMA M _TEXHOTOIMUET«Oro 06OPYAOBAHUR
or xkopposuu (CnpaBounux crpourenr’. / ['op pem. A.¥.OpnoBa. -
M.: Crpoftuzmar, 1987.
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4, TIOAMOTOBKA AIMAPATYPH, PABOUMX PACTBOFOB
1 NPOBEREHVE NCIIHTAHUM

4.1, YecenepoBaine CROpoCTH ROPpO3HH 0eToHA NPOBORMTCA B NpO-
XORANIeM TORe PACTBOPA WIM B CTAUMOHAPHWX YCIOBUAX ¢ nepuqauueckoi
cMeHOl pacTBOpa.

4.2, Bubop pexuma MCIHTAHMA ONpeleafseTCA TaxkuM 06pasoM, 4TO-
6n CHUReHMe KOHIOEHTpallM¥ ATPEeCCHBHOIO pPacTBOpa Npu B3auMogeficTBUM
ero ¢ HeMeHTHHM KaMHeM WIK G6eTOoHOM cocrTamnano He Gonee 5 .

4.3. llpn puGope aHKMOHOB MJIKM KATHMOHOB, IO M3MEHEHUD KOHICHTpa-
OMM KOTODHX OLIEHMBASTCSH CKOPOCTH KOPpO3MM, HEOOXOXWMO PYKOBOBCT-
BOBATHCA CAORYNLMMK COOOPARSHHAMMN:

a) v3MEeHeHWe KOHIEHTpauMu BHOPAHHOT'O 8HMOHA WX KATHOHE I 0JX-
HO NMPOUCXOAXTDL TOJABKO B Mporecce Koppo3uy;

6) MOMEOHeHMe KOHUEHTpauu BTHX MOHOB onpefiesseTcH YCKOpEeHHLM
METONO0M;

B) omuGKy BUOPAHHOr0 MeTOofNa OmpeleJeHMs KOHNeHTpauuil He AO/R-
HH OKA&3WBATH BAUAHMA Ha ONpelenseMy® CKOPOCTb KOPPO3MH.

4.4. MpvmepHufl nepeveHy noras’aresell arpecCHBHOCTH, 11O U3MEHO-
HUD KOHNSHTPALMH KOTOPHX PeKQMSHAYeTCA onpefleiiaTh CKOPOCTR KOppO-
3¥HM NEMEHTHOI'O KaMHf, pacTBOpa win GeToHa, npusoaurca B Tabn.l.

TaGanua 1

Bune xOppo3mu M MO~

AomycTumMue
Ka3aTesM arpeccus- MeToan ananusa

mpeJieJiu

HOCTH H3IMEHOHUA

KOHIEHTpa~

MK NMOKa-

saTesef

arpeccup-

HOCTH
Bumesiauupanmas - 20 mr/n  |Tpunoxnome TpuuecKuil
OO0mexucroTHAA +0,2 KuenoTHO-0CHOBHOT'O

TUTPOBEHMNA

Yraekrucaasa, COo 45 % To ®e
arpeccHBHas
Marveswanbhan, Mg ‘' | Mr/n 45 % TpuaoHOMe TPHYE CHui
Aamonnhnan, VA, Mr/n +5 % Kanopumerpiueckuil
Menounan, #a’ + K’ mr/x +5 % IramenHo-FoToMe TpHue cruf
Cyavdaruas, $0.°° Mr/n 5 % OGreMHOe THTPOBAHME C

MHAMRATOPOM HUTRPOMA3O
% [Ipy Buuylenauubanmeyl KOPPO3MM HMCHOABIYOT AUCTHIIMDOBAHHY® BORY C
NOCAeNY UM KUIISTUCHUEM.
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4.5. [epeueHp nokasarenefi arpeccusHocTH, NpubelsHHHR B Tabx.l;

MoxeT OWTh DpacUMpEeH NMpPHM USYUSHHM Kopposum OeTOoHa B cpejax Jpyroro
cocTaBa. DuOpaHHan XapaKTepHCTHKA JOJKHA COOTBeTCTBOBATH YKA38HWAM

n.4.3.

4,6, HouneHrpamma ucCCIeRyeMOT'0 BemecTBa B cCpele,  AarpecCHBHOMN
no OTHOmEeHUWw K 0eTOHYy, BHOMpacTCA B 3aBUCMMOCTH OT neaeft uccrepo-
BaHUA:

npy OnpefleJIeHuM CKOPOCTH ROPPO3uM GeTOHA JaHHOI'O cocTapa H a
onpeleJIEHHOM BUAE BAXYWMEIr'O WUCCASNOBaHWA BHIOJAHANTCA NpPU ofHOR, 3a-
naHHolt ycaosuAMn okcnayarauuu GeTOHa KOHIEHTpanuuH BemecTBa B ar-
peccuBHOll cpele;

Nnpyu onpeliesIOHUH CTONSHW AUPOCCHUBHOCTH CPel MO [oKal3aTeNAM al-
peceuBHocTH (cM.Tabn.]l) wau mo OTHomWEeHMD K GeTOHY C Mapkoit mo Bo-
NoHenpoHWnaBMocT™ Beme W B wuccrenomBaHua HeoOXonwMoO MPOBOAUTHL MNpH
HeCKONMBKYX KOHISHTPAIMAX HCCHeNyeMOor'0o BemeCTBa B a&I'PECCUBHOM pacT-
Bope (He meHee Tpex). [lokasarenu M KOHHEHTPALMO arpeCCUBHHX  Cpej,
NpuHUMaT 1o Tadn.c<.

Tabauna <

R R ) ] I—

KOHUEHTDA~
Bumesaunpanmans KOpposus - -
KucnoTHaa xopposus pH 3, 4, 5
yraekucjas Kopposud,
CD, arpeccueHas Mr/ 80, 40, 20
Marsesuanpias xopposus, Mg*'| mr/n 10000, 5000, 2000
AvmonuniiHaa xoppoaus, V4, mr/a 2000, 1000, 500
CynbdaTHan xoppoaus, 57, Mr/n 34000, IC0C0, 3000, IGO0

4.7. [lpn MOmEeAMpPOB&HUM NPONECCOB KOPPO3UM MONBOAHWX KOHCTDPYK-
it oOpasty B paGouMxX €MKOCTAX YCTaHABAMBAKRT OGOKOBOX LMJIMHAPHYEC—
KOl MOBEpPXHOCTHD Ha CNeLUalbHbe NOILCTABKM MO pasMepy olpas’unoB U 3
CTONKOro B JaHHOW arpeccuBHO@l cpelle MaTepuaia Tak, UToCHW o6pasyio-
muecs NPONAYKTH KOPPO3MM (B ciyuae MX ONANEHMA) HEe CHKAIUIMBANUCDL ¥
nopepxHocT o0pas3na.

4.8, Ilpv MomeaupopaHuK NPOHECCOB KODPO3UM MON3EeMHHX KOHCTDYK--
il uccrefgopaHye CKOPOCTH ROPPO3WM NPOBORUTCHA B IMPOXOJAELEM T O K e

9



npy¥ 3anofHeHun paboueil eMKOCTH YCTAHOBKM CIELMAIbHO [IOKTIOTOBJISHHEM
BOABCKUM TMECKOM,

4.9, IloaroToprka Necka 3aKJIVYaSTCA B CAeAyWueM: NeCOK IpOMHBa-
or B%-HHM PACTBOPOM COJIAHOM KMCJOTH, OTMWBADT BHAUajle BOIONPOBON-
HofA, a 3aTeM HZUCTWIAUpOBaHHOW BOUOR KO oTpuuaTeJbHOR peakuuy pacT-
Bopa HMTparTa Ha WMOHH XJ0puba. J3anojHeHue padouelt em-
KOCTH HMPOU3BOUAT INECKOM J0GOR BAaXHOCTH.

4,10, YerTaHoBKa BN UCCJISNOBAHUA CKOPOCTH KOPPO3HUY B NPOoXoAs-
geM TOKE pacTBOpa CXeMaTWuHO MNpelcranieHa Ha puc.l.

Puc.l. OxcnepwMmeHTanbHaA YCTAHOBKA AJA OMNpPeReaeHUA
CKOPOCTH KOpDPO3uM 06eTOHa B NMPOXOJAMEM TOKe arpec -
CHBHOI'0 pacTBOp&

I -~ pacxomHas eMKOCTb C arpeCCHBHEM PACTHOPOM:
<& - pafouas €MKOCTbL C HCCJAefyeMuM 006pa3loM; 3 - eM—
KOCTb JJA CJIMB& OTPabOTaHHOI'0 pacTeopa; 4 - KpaHW;
O ~ unaHr; 6 - xnopkajibuveswe TPyOku; 7 - ofpasen
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[Topsyok NOArOTOBKKM YCTAHOBEM K ucchenosanusM caegywmuft. [lpo-
BEPADT UCNPABHOCTL COSHMHWTENbHHX WJISHIOB, 3aTeM 3aKpusabT kpaH 4
¥ emxocTh I 3anoiHseTcs arpeccuBHEM pacrBopoMm. [locme aroro kpax 4
OTKPHBART M TEM Xe PACTBOPOM 3aNONHASTCA eMKocTh <. CnuB pacTBOpa
K3 S6MKOCTHM 2 B 8MKOCTb 3 OcCyuecTBRAAeTCH UnaHroM 5. C noMombo Kpa-
Ha 4 peryavpyeTca CKOPOCTH MPOTEKAHWA PacTBOpa B COOTBETCTBHM C
ykasaHuaMu n.4.2 Hacrosuux Peromenpanuil.

4.11. TemnepaTypa NpoBeJI@HMA HMCCAEHOBaHMA CKOPOCTH  KOPDO3UM
GerToHa BHOMUPAETCA, MCXOLA W3 3alau¥ MCCIAENOBaHHUA M YCJNOBUA IKCH-
JyaTanuy peasibHEX KOHCTpykuuit; xonelGanue TeMmrnepaTyps B fIporecce
MCCTeNOBaHUA JonyckaeTca He Gomee +3 °C.

4,12. [lpu uccaepgoBaHuUy CKOPOCTH KOPPO3MH NMPUHUMAETCA HE MeHee
Tpex ofOpasyop-0auaHenos. lMenwTahwe KaxQoro u3 napsijienbHEX oGpa3-
OB cAelyeT NPOBONUTL B OTHNENBHOM nNpubope 1Py MCCHSROBaHUM CKOpPO-
CTH KOPPO3UM B NpOXOAAmEM TOKe WIM B OTHSJbHOR eMKOCTH Npu uccle-
BOBAHKM CKOPOCTH KOPPO3MM B CTAIMOHAPHHX YCJAOBUAX,

4,13. HccenenoBakve CKOPOCTH KOPPO3MM B CTAUMOHAPHHX YCHOBMAX
caefyeT NPOBOOUTE B CTEKJIRHHHX E€MKOCTAX C IUIOTHO npune raog mMu
KpWITKaMu M TIpoOramMu. B ciayuae HeoGXomMMoCTH caefyeT NpelyCMOTpeTb
naonsaumo emkocrelt or GO, BO3MyXa NOCPERCTBOM XJOpPKaNbLMEBOH TPyG—
KU C HATPOHHOU M3BECTHU.

4.14. B rauecrse paloumx eMKOCTell MOXHO NPUMEHATH JKCHUKATODH,
LIIMIAMHADPE C NPUTEPTHMYM MIACTHMHKAMY WJIK KDHIKAMY, WHPOKOT'OPAHE KOJ-
OH C NJIOTHO MPUrHaHHWMY PEe3UHOBHMU NPOCKAMK ¥ T.[X.

4,15, Iloororoska eMkocTe# 3akjINUacTCA B TWaTeNbHOR MX OUHMCTKE
u cymke. Hpome Toro, HeoOGXOoZvMO IMOOroTOBMTE KPHUKY, CMa3aB MX Ba-
3€JIMHOBEM MAaCJIOM.

4,76. B nponecce MCNHTaHU? B CTARMOHAPHWX YCJIOBMAX KCIHTYeMui
pacTBOp B paloueii eMKOCTHU yTPOM M BSUEDPOM TUATEJNbHO TNepeMelivBae T
CH.

4,17. Ilpn npopelieHur MCIOHTAHKUR B CTallMOHAPHWX YCAUBWAX B  ar-
PEeCCHBHEX CPellax, BH3NBANOUX pasdpuTHe B O&TOHEe Npoueccop KOpPPO3WH
Blilla: BHUlenauuBawas, OOMEBKUCHIOTHAR, VYIJEKUCNaA -  COOTHOmEHUEe
oGbeMa pacrBopa, cM°, K I cM< [IOBEPXHOCTH 00pasuoB NPUHKMAKT paB-
HEM <D:l, a BJjA BUNOB KOPPOSWM: MarHesnalbHan, amMMOHulHag, mesoy-
Haf, cyapdarnas - 5:1.

fIpi MCccReRORsHMM BAUAHUR XVMMMUSCKUX R00aBOK Ha cyasharocToi-
KOCTh NEMEHTHHX PacTBOPOB ofpasty B kKoawuectTse 30 mr.  (mMiauBgpH
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da =0,5cM, f =1,0cmM) noMemawT B BKCHKATOPH C arpeCCUBHHM
pacrpopoM (00BeM pacTeopa - 250Mi1).

4,18, OnpeleseHne KOHUEHTDaLMM APPSCCHMBHHX WOHOB B npouecce
HCRHTAHKA NPOU3BORUTCA:

a) Npu TNPOBeICHUM nccrefoBaHui B NMpoxofAweM TOKe uepes olpe-
HeJeHHWe MHTepPBaJl BPSMeHu, BHOPAHHHE IJA NAHHOIO OfHTA;

6) B CTalMOHAPHNX YCJOBUAX CPOK BHIIQJHEHHA SHanu38 YCTQH&B -
IMBaETCH BJKCIIEDUMEHTANDbHO B COOTBeTCTBUM C yKasaHuaAMM 1n.4.2.

[lepuoguHOCTL CME8HH PacTBOpPa B CTALMOHADHHEX YCJIOBUAX WIN CKO-
POCTb MPOTEKAHUA PAcCTBOpa B padouell eMKOCTH NOCTENeHHO YMEeHBIaART
o Mepe 3aMellIeHus NPOLeCCOB KOPPO3HM.

Hanpuvep, npu ucCAeOBaHUM CKOPOCTH KOPPO3IVUA LIEMEHTHOI'O KaMHS
B conaHot kucaore O,] M KOHUSHTPAUMHM MHTEPBAJH CMEHH pacTBopa 3a
D Mec wcruTaHMiA ypeauwumBawTcs ¢ I CyT B nepBwe AQHM McOHTaHuil 1o
7 cyTr - B KOHUe ONHTAa, & B pacTBope cynnfaTa HATPUA C KOHLGHTpa-
uveft moda SO,  Gomee 10000 mr/s - ¢ I4 cyT B nepeuit MeCAU uCMH~-
rauuil 10 00 cyr uvepes noarofa MCIHTaHu.

4.79. B Tom cayuae, KOrfa KCCISQYSTCA CKOPOCTH BHIEJaUMBaHUA,
lipefesbHana xoHneHrpaima Cal, npu KOTopolt NMPOMCXOOUT CMEHa AWCTHI-
N¥poBaHHON BONH, B3aumogelcTBywmsi ¢ ofpasuamu, papHa 20 mr/ix.

4.20. B nponecce uccaenoBaHUA He paspemaeTCA NOANSPRMBATH M0~
CTOAHCTBO KOHUEHTpauuUM arpeccHMBHOro pacrsopa Ro0aBnreHMeM KOHLEHT-
pYPOBaHHHX PACTBOPOB AI'POCCHMBHWX BemecTB, TAK KAK 3TO CBA3AHO C
HaKOIIeHNeM MNPONYKTOB KOppo3un B palouelfl eMKOCTH, UTC MOXET Npu-
BSCTU HEe TONBKO K 3HAUMTENBHOMY M3MEHBHWD CKOPOCTH KOPPO3UM, HO K
K KAaUeCTBEHHOMY W3MEHEeHHD ITPOIeCCOB.

4,21, PaGoune arpecCMBHHE DPACTBOPH OJA ONPEASAEHUA  CKOPOCTH
KOpPPO3uu cJenyeT MNPUI'OTOBAATE HA IUCTWIAMpPOBAHHOR Bome.  EMmkocTH
(o0wuHO cTeknsHHHEe OYyTHIM), B KOTOPHX NPUIOTABJMBANTCA pPaCTBOPDH,
HE COXOIVMO THATEJbHO BHMHTBL ¥ NPOrpalyMpoOBaTh.

4.22, Jlha npuroToBreHua palouux pacTBOPOB ChefiyeT  IPUMEHATD
BeleCTBA KaTeropuu: umcTuit pis aHaimsa (4U.m.a.), XMMHUUECKH UYHCTHIt
(x.u.).

4,23. AHasnaH MO onpelieIeHWH KOHUEHTPAllMM UCXONHNX ¥ HCIHTYe-
MHX pPAaCTBOPOB BHIONHAKRTCA COTPYIHWKaMH, OCBOMBUMMHM METONH aHalu-
TUYEeCKON XWMMUN, [10 METOllUKaM, HW3JNIOREHHHEM B ClHeluaJbHORA JuTepartype,
¢ cobnwgeHueM Bcex TpeboBaruft no nposegeHn® pador, IPUBEASHHHX B

COOTBETCTBYWIUX PyKoBOICTBax, a TaKKe NpaBWJ N0 TeXHuke OGesonac-
HOCTKH J1a00paTopHEX padoT.
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4.24. llepen orGopoM IPoGH MCHHTYEMOD'0 PacTBOpa Ha aHalu3 Heol-
XOIMMO TUaTENbHO nepeMemaTh pacTBop B emxocTH 3 (em.puc.l) (mpoxo-
nsuuit Tok) wnx B patouelt emrocTu (CTauuoHapHWe YCJHOBHMA).

4.25. MaxcvmanpHaa IPORONIXUTEABHOCTH UCCAeR0BaHui CKOpPOCTH
KOPPO3UHN OMNMpelienfAeTCA B 38BUCVMOCTH OT ITOCTABJIEHHOR 3allau¥.

4,26. [lpu nposefiennn vncciefoBaHU! BO BHYyTpeHHel — nubdysuonHol
o0N8CTH IIA BHEOB KOPPO3MH: Bhuenauupamman, OOWEKMUCIOTHOA,  YyIrJae-
Kucaad, MarHesuanbHasa, aMMoOHnliHAA, WenouHas HeoOXouuMMO  MOJYYUTD
HEe MeHee WeCTH OonpeleJeHME CHOPOCTH KOPPO3MM IJAA NMOCTPOSHMA NPAMO-
nuHeiHO 3aBUCUMOCTH TIYOVHH DPa3pylleHUA OT KOPHA KBaIpPaTHOro ¥ 3
ppeMeln (puc. 2, 3 - BCe MeCThb TOUEK JIOXATCA Ha NPAMY).

IP;M, MF/CM‘?
700 T y

N

7

60y

N/

400 "
JOO

¢ 13 2
N\
5535;;;;;§¥E;E%§;H;1 |
4 § 10 12 1% I8
0 Z 6 VF,ryanQ

Puc.2. HuneTnueckan 3aBUCHUMOCTH NPOUSCCOB KOPPO3UM LEMEHT~
HOoro kaMHA B AuddysuoHHOR obaacTH

: - 0,05 M pacTBOp H2020 ; £ - BOUA RHUCTWJIJIMPOBAHHASA
3 ~ arpeccuBHad 002 - 30C MP?ﬁ; 4 - 0,1 M AF
© - 0,05 MH,50, ; 6 - 0,I m H(l(Gerou); 7 - 0,1 m H{7
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2-
S0, , %

10 /5 20 25 J0
YF, cym /2
Puc.3. HKyHeTuueckas 3aBUCHMOCTD ZPJM" — f Vr

NPOLIECCOB KOPpPO3uuM 00pAa3lIoB UEeMEHTHOrO pacTBopa.
1:2,5 npu B/l = 0,5 us pacreopor cyapdara HaTpus
¢ KOHUeHTpauueR 110 HOHY Jﬂfu

I -I,.5r/a: 2-5,0r/n; 3-12,0 r/n;
4 - 20,0 r/n

4.27. Mpu opoeepeuuu uccregqoBaHuit B cynbdaTHHX cpeflaXx NPOROJN~
KUTEeJbHOCTDL ONNTa NO ONpefellieHNs KOAMuecTBa foTsomenrHoro J0; -~ ue
MEHEe roja.

5. OBPABOTKA ¥ OZOPMIEHME PE3YJILETATOB

5.1. CkopocTh KOPpPO3MM BHDAXASTCA KOJUUECTBOM BEUECTB&, BCTYy-
NUBIEro BO B3auMmofefCcTBUEe WIM Nepelleferc B ArDECCHUBHNIA  pacTBOP B
elMHNILy BDEMEHW C ENMHUUH TIOBePXHOCTHM uccaefgyeMoro © 0 p a 3 11 8
Mr/(cM<. cyT).

5.2. Crenerh KOPPO3KOHHOrO paapymeHus o6pas3nos AJAS BULOB Kop-
pO3MH: BHIeNauuBakilas, OOWeKUCNOTHAA, YIJIEeKUCAsH,  MarHe3ualbHad,
aMMOHMItHaA, WeNnouHas BHpakasTcA, Mp/cM mo CaQ, cynbdaTHoil arpec-
cuBHOCTH, Mr/cM™ mo S0,  wnm B % S0; Or Macch ueMeHTa B ofpasuaX.
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D.3. 3alluCh PesSyNbTaTOB MCINTAHWNA IJNA KaXROro M3 TpexX  mnapai-
JenxpHHX 06pasios mpoussogurcs no fopme (Tabn.3).

TaGauna 3
HaumeHoBanue onpemenenuit | lara wermureHnit”
10/1
[lepuofl MEXLYy HCIHTaHUAMY
P T, , CyT P Vi Ve 3
Bpems OT Hauara uCnHTaHKR
T, 5 CYT 2 4 6 9
O6reM pacTBOpa, yUacTBOP&BIE-
ro BO B3aumolelicTBuu c ne-
MeHTHHM KaMHeM wiu, 0eToHOM
Q , CM 3000 3000 3000 3000
lloBepXHOCTbs B3ammoneicr-
BUA S , C 39,2 39,2 39,2 39,2

O0reM CTaHIAPTHOIO PacTBO~

pa ¢ TOUHO U3BECTHON KOH-

LeHTpanuel xuMUyecK# aKTUB-

HOPO BemecTBAa, Momexmero

Ha TUTPOBAHME HUCXONHOT'O

pacTBOpa H0 MCIHTAHHUA §,,CM 10 10 I0 IO

06beM CcTaHZApPTHOrO PacTBO~
pa ¢ TOYHO U3BSCTHON KOH-
neHTpanue? XvuMHMUECK! aKTHB-
HOT'O BenjecTra, fcuiemmerc Ha
TUTPOBAHUE pPaCTBOpa I0Che
B3anMoneicTeHA ¢ LEMSHTHHM %

KaMHeM UJu OETCHOM ¢, , cu> 9,1 9,15 9,2 9,

O6beM pacTBopa, OTOODPAHHOrO

Ha TATPOBARWE ¢, , CM> 10 I 10 10
Peao, S7°%° 3a nepuon 7, ,

r/cM 0,019 | 0,018 0,017] 0,017

& Peao, 50, 07 Hauana uc-

NHTAHUA 3a nepuog 2, r/cu2 0,0I% 0,037 0,024 0,071
Cxopocib KOpposuu , 1°

r Cal/(cw~.cyT), 3a mepuol Z, 1 0,009 0,009 0,008 0,006

¥ Havano vermranuit I/,
®E lndpopve sHaueHus B Tabiuue npueeleHH IJA pacueTa no Ca0.

5.4. PacueT kosnuecTBa LEeMeHTHOr'o kaMHa (B nepecuere Ha Cal),
BOEENNero B XVMyueckoe B3avMoleficTeve ¢ RUIOKoi cpepoit uau nepsuen-~
mero p pacteopa H zp (3a nepnmon WCIHTaHWA), Npu¥ OGBEMHEX MeTOoOax
aHaJM3a KaTUOHOP WM 8HUOHOB, BHOpaHHWX B KaueCcTBE KPHUTEPHA CKOpPO-
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CTH KOpPpO3UM, NPOMIBOOAT no dopmyne
(9,-4,) ™ f3xd(cat) - (05608
cad Sq:‘

roe @, - o0BeM CTaHAapPTHOI'O pacTBOpa C TOUHO HM3BECTHON KOHNEHTpa-
uuit XUMMUECKM AKTHBHOI'O BemecTsa, Momempuero Ha TUTPOBaHMNE HC-
XOINHOPO pacTBOpa A0 MCIHTAHWA, CM°; §, -~ O0EeM  CTaHHapTHOrO
pacTBOpPa C TOUHO U3BECTHON KOHUEHTpaAIMEN XMMHUUSCKHM  8KTHUBHOIO
pelecTBa, MOUeMUEre Ha TUTPOBAHME HCXONHOrO pacTBopa m O C J1 €
B3aMMONIeiCTBUA C NEMEHTHHM KaMHeM wiu GeToHoM, cM°; M - Mo -
nspHOCTh pacrBopa; Jokf (Ca0 = I/2); 0,05608 - monspHas Macca
Ca0, coorserTeTBylmans I cM° Touno I M pacTBOpE XUMMUSCKM AKTHB-
Horo pemecTBa; & - 00B8M pacTBOpa, YYaCTBOBQRIEIO BO B3auMO-
neficTBUA C 0Gpa3LoM, CM°; § - MAOmALh HEJAMMMEHHOW MOBEPXHOCTH,

cm‘e; Q. - 06beM PACTBOPA, OTOGDAHHON'O HA TUTPOBAHHUE, CM-.
]

P

’ (1)

0.0. CreneHb KOPPO3SHMOHHOI'0 pas3pyweHUA OGeTOoHa ONpeaesALT CYMMH-

posanueM Pr,p sp,” 38 kaxmult nepuop McrmwTaHuit:

= + :

Z P 00=P, a0 Pocoe * Pscan * - Prcao s

pr;"= 1s08” * PrsolT *Fssel T Pusof”

5.6. PacueT ckOpocTH KOppO3uu npou3pofinrcs no dopmynam:
Picao Prso,
= 22 U = z - (2)

r L,

6. PACUET T'IYBVIHH PA3PYIIEHMA IIEMEHTHOIO KAMH{ BETOHA

6.1. llpepnaraemuit MeTOn pacuera MoXeT OHTh MCMOAB30BAH I P U
poaneficTBun Ha OeTOH aAr'pecCHMBHHX cCpell, BWSHBAKMX B OeTOHe pa3Bu-
THE NPOLECCOB KOPpPO3MM: BHEeJaumpaumero, OoOGWEKWUCJHOTHOrO, YrJjekuc—
Joro, aMMOHHURHOI'O, TEJOUHOI'O BUEA.

6.2. [lpy pacuere rayOunn pa3pymeHus IO CKOPOCTH KOPPO3IUM yuu-—
THBAETCA CYMMaApHOE€ BJAMAHME KOHUEHTpanuy arpeccusHoli cpelH, IPOHU-
LAaeMOCTH M cocTaBa OeTOH&, BHIA LEeMeHTa, ycioBull TeBepmoeHns M JIp.

6.3. [lo pesyabTaTam 3KCHepUMEHTaJIbHHX HccaefioBaHunft MOXeT OHTb
paccuuTaHa rayOwHa paspymeHus 0eToHa KAk K MOMEHTY OKOHUaHWA uC~
caenopaluft, Trak v B Gosee nosnHue CpPokK, T.€. BOIMORHO TIPOTI'HO3UPO-
BaHye TJIYOuHE paspyueHuA, a CIefOBATEeNbHO, HNOJIrOBEUHOCTH KOHCTPYK-
M,
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6.4. Pacuer rayGuHn paspymeHus I'p IIEMeHTHOrO KaMHAa GeToHa x MO-
MEHTY OKOHUAHWA HCCAeXOBaHMH CROPOCTM KOPPO3HMM NPOU3IBOAUTCS no

dopmyne

f, = Ztceo (3)

up

rgke 2 P;,; - KOAMUECTBO NPOPEATMPOBAHBIEr'0 IISMEHTHOT'O KaMHA B Ne-
pecuere Ha Cal, oTHeceHHOe ¥ eRuHMIe IUIONaAM pearmpywmell mno-
BepXHOCTH 06pAasIoB, ONPORENASTCA OHRCIepuMmeHTanpHo; 4 - nonn-
UeCTBO NeMeHTa B I cM° uccrefyemux oGpasSLoB, PACCUMTHBESTCH IO
daxTHueckoMy cocrasy ofpasmuos, r/em®; B - comepmanue Cal B
eMeHTE, ONMPeAeNAeMOe N0 Pe3YJAbTATAM XMMHUECKOTO aHalu3a  he-
MEHTa, %.

6.5. [lpy nporHosupopakuy TIyOUHN pasSPYNSHMS IIEMEHTHOT'O KaMHSA,
pacTeopa uiau GeToHa BO pHYTpeHHefl nuddyauoHHoR ofnacTw  wucnoably-
eTcs 3aBuMcuMocTb XM, =f VT , BupaxesMas QopmynoRt

prﬂ‘g:‘ tatkK ]/_T— ’ (4)

rne 4 - NOCTOAHHAA, YUYUTHBAUNAS BIAWAHWE NPONSCCOB, IPOTEKANNUX B
kuHeTueckol m auddysuoHHo-kuHeTHUecCKOR oOnacTAXx, Ha  rayOmmy
paspymeHus HeMeHTHOro KaMHA 6eToHa; A ~ skcnepuMeHTanbHas be-
JIUUMHa, onpefenseMar KAK TAHIEHC YI'Jia HAKJAOHA NMPAMORA K O C M
afcmuec Ha rpadurax (pue. 2 u 3), ;;1’;7; (KOHCTaHTa KOpPpPO3an~
OHHOT'Q Iponecca).

6.6. llpakTnuescku nonpabka Ha NOCTOAHHY® "a" HOJEHA  BBORMTHLCSA
NP4 OueHb cnalkX KOHHEHTPAIMAX arpeCCUMBHHX BeMEeCTB B pacCTBOPS MNP
pacueTax MyOmHH paspymeHMs B paHHMe cPOKM goc ] ropa.

6.7. Pacuer rayCuHn paspymeHus GerToHa GETOHHHX M Xesne300eToH-
HBX KOHCTpykuufl npomspomguTca no dopmyne

_ KVE
’F'p._.. llﬁ ) (5)

rne 7 - BpemA, JAA KOTOPuUro nporHosmpyercs riaybvHa  paspyuweHms,
CyT.

6.8. Pacuer cpora cay®Ouw KOHCTPYKIMKM [ MO pajspyueHUs clos Oe-

TOHA RonycruMmoll rayfuiu onpefeasercs no dopuyne

fp 4B ) 1.
r=( K 365 (6)
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6.9. PacueT rayOMHH pas3pymeHus HNPR PASBUTHH MPOURCCOB KOPPO -
auy B AubPysmoHHO-kMHEeTHWUECKO# OOGnacTH K MOMEHTY OKOHUAHMA DKCMe-

DUMMEHTANBHEX PaBoT ¥ MpH NPOTHO3HWPOBAHUM PAYOUHN Da3pPyWeHUA NpOoH3-

BOUUTCA 110 fopmyne

fp’“'% ’ (7)

rne U - nocToAHHaA ckKopocth B Auddy3uoHHO-KMHEeTHUeckoit  oOnacTw.

6.10. Hpumep pacueTa rayOuHn paspymeHusa o0pasnoB K KOHLY MCMb-
TaHuil.

O6pazim ueMeHTHOro pacreopa (cocras 1:2,5 mpu B/l = 0,4) w3
aJIMHUTOBOrO UeMeHTa AxaHrapaHCKOrO 3aBOfa M NOpTAsHMUEMeHTa - Boc-
KPECEHCKOro 3aBoflia B TeueHue 180 cyT uCIHTHBANIM B AUCTUNNUPOBAHHON
BOAE. 3a BTOT Nepuon NPOoU3OmMJIO BHNENAUMBEHVE LEeMEHTHOTO KaMHA B
nepecuere Ha 2 FP.,p, ¢ B o0pazuax M3 aJMHUTOBOIO HeMeHTa
0,031 r/cmz, Ha ofpastiax w3 ncpraaxguemenrta 0,026 p/ﬁmz. Coiepxa-
HUe LeMeHTa B o0pasiax - 00,5743 r/cmM°. ANMHMTOBHI LOMEHT ¢ comep-
xaHuem Cal0 - 59,5 %, nopraanpuemeHr - 63,9 %. TayGuna  paspyweHus
onpenensercA no Hopmyne (3):

I’ 2031 , 089 cM ~ A aJlMHATOBOI'O LIBMEHTA;
P 0,5743.0,595

||

r 0,026

P 0,5743.9,639

6.17. [lpumepw pacueTa raAyGuHW HOBPEROEHUA OeTOHa 38 NpefiesaMu
CpOKa WCNBTaHui:

[Iprvep I. Paccuurarh rayOuHy paspymweHus O6eTOHA COAAHOU KHCAOTON
0,1 m xonuenrpauuu. Cocras Gerona: B/l = 0,6, pacxo iemMe s T a
420 xr/mM°, comepmanue Ca0 B nemenre 62 %. Ilo peayabTaTaM HCINTaHNA
o6pasiop 6eToHa ykasaHHOro cocrasa B (0,17 M conAdoOik xucaore B Teue-
nue 180 cyr (cm.puc.<) onpenenseM KOHCTHTY KGPPUBHOHHOT'O Mpouecca
K = I,,B'?’.."iO"‘2 r/buz cyT , bacuer npouamoaurcs nc Gopmyne (5):

0,07 cv - gng noprasHilieMeHTA.

—
P=M=43cm,
P 0,42.0,62
[Ipmep 2. PacCcuurTarh BpeMs pas’pymeHua cnos  GeTona

B 2,9 cM Npx BO3fAelficTBMM Ha HEro pacTBoOpa cepHolt KucioTH 0,01 wm
KOHLeHTpauuy,
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BeTOX 0C060 HUBKON NMpPOHMUAEMOCTH, PACXON LEeMeHTa 450 Kr/m°,
B/l = 0,4. MoprnasnueMeHT BpsHckoro samona, cogepxaHue Cal - 65 % .

OGpasus OeToOHA NAHHOrQ COCTaBa B TeueHHe IS0 CYT MCHNHTHBAJMCH B
0,0 M pacreope cepHOil RHCHOT?'(DHC.2). [lo rpapuxy (puc.3) onpene-
naem X = 7,3.107° r/(cm2.cyTI z).

Pacuetr npoussoautrca no fopmyne (6):

( £49.0,49.0,69 )2 R S 27,5 roga.

7.3.1072 365

6.12. Pacuer poarosswocTd OGeToHa B cyabPaTHHX cpelaX  MOXeT
OnTb BWIIOJHEH, WUCXONA W3 TEeOpPeTUUECKMX 3aROHOMepHOCTelt - KUHEeTHHM
reTeporeHHHNX NpoueccoB, pa3BUBANNMX ypabBHeHue TammaHa - 3aBUCH~
MOCTb MHTEHCUBHOCTH KODPO3UM U3 BpeMEeHM B3auMOfe/CTBUA arpeccup-
HOTO pacTBoOpa ¢ 6GeTOHOM M KOHLSHTDAIMM AI'PEeCCHUBHHX pacTBOPOB (CM.
puc.3 ¥ 4) NpU YCAOBUKM UBBECTHHX 3HAUCHKR O HABKONNESHUM  OMACHOro
(paspywaknero) konuuecTna cynpdaToB B NEeMEHTHOM kaMHe OeToHa W
JaHHLX O HakomeHuu cynbdaros 3a BpeMa uccliefosaHuit 06pas’uocB u3-
BeCTHOro cocrasa B cyapfaTHolt cpene onpeleneHHOR KOHLSHTDAaIIMM:

2
I/r&'__ﬁ_____; r, =( ¢ -)r , (8)
T Zpsga szﬂg,

rie I'p +~ BO3MORHHA CPOK JKCINyaTaMy OeTona ROHCTPykuu#i, 5 e T3
{ -~ NPONOJRMTENBHOCTH uccaemqBaHuil, ner; & ~  paspymawbmee
xonwuecTBo cynndaros mo S0, , % OT MaccH uemeHTa; 2 Pyp,- KO-
aunyecTno cynbdaroB HakonuBOUXCA B ofpastiaX 3a BpeMA HCCaefo-
paHuit (% maccw yemsira). HommuecTeo cyianfares & , KoTOpoe Bhi-
aHBaeT paspymlieHHe 6eToHa B 38BHCHMOCTH OT THMNA L{EMEHTA,  MOXHO
NpUHMMATL N0 Tabn.4.

TabGanna 4

Konwuectrro cyabndaron, %
MacCH I[I6MEeHTAa, BHAHBAK-

Tun ueMeHTA Lee paspyueHyue GeToHAa

Ino -.903
CynsdarTocrofixull nopriaaynLEeMeHT
d (CSA He 601195 5% 12
CpepHeaniMyHaTHEA NOPTAAHOHEMEHT
pe (CGA He Gonee 8 %) 9
BucokoanioMuHaTH NOpTAaHNIIEMEHT
(C.A pe Gonee ¥ %) :
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0 o/ 42 05 04 05

ye,(rons /1) /2
LS 50 /4 20
Zz / A

Prc.4. VNHreHcupHOCTh noraocuenus cyapdaToB u3 pacTBOpPOB
cyavdara HaTpma o6pasiiaM¥ LIEeMEHTHOT'C pacCTBOpa COCTaBa
1:2,5 npu B/I] = 0,5

I-4 - coorpeTcTBeHHO 3a 274, 365, 954, 738 cyr

6.I3. Ilo yckopeHHEM ucnuTanuaM B cyabdardo cpefte BHCOKOR KOH-
LUGHTPALMM MOXHO PaCCUMTATb KONWUECTBO CynbdaroB Z Oz, , HAKONUB-

muxcA B ofpasnax A RaHHOR KORIEHTpauuK arpecCHBHOR Cpen:
C
2 p.saj. - -(—,'—;;- pﬂ”ﬂ ? (9)
rne F,5p, - konmuecTBO cynpdaToB, HaxomuBmMXCA B ofpasuax 3 a

ppeMA HcrmTaHufl B cynbfatHoll cpenme samaHHOR KOHUEHTpAalMM, z
MaccH nemeHra; (, u ( - 3KCNSPUMEHTAJIbHAA KOHLEHTPaLUA CYJNb-

darHoft arpeccusHoft cpen u ParTHueckas KoHUEHTpauma cyapdarHoft
cpeiH, OJaf KOTOpoR HeoOXORMMO BHIMOMHUTH NPOrHO3 paspymeHus

GerToHa, Moab/A.

6.14. lpumep pacuera rayOGuHd paspymeHus GeTOHa B cyapdaTHo#
cpene.
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OGpasin GeToHa ¢ Mapkoft 110 BOROHEeNPOHMIGEMOCTH W 4 U3 HOpT-
NaxpuemeHTa BockpeceHcrora 3apofla ¢ conepmanvem C.A = 6 % B Teue-
Hue rojla MCNHTHBAJNCH B PacTBOpe cyiabdaTa HATPHA C KOHUEHTpanuef
woHa S0i - 10000 Mr/n; KOmMuecTBO HAKOMMBIIMXCH B ofpasnax Cynb-
daros ZP,s,, cocraBaser 2,33 % OT MAcCH LIGMEHTa B o6pasuax.
Paccumrarh cpox paspymennsa GeToHa B cyabdaTHoll cpefle ¢ KOHLEHTpa-
1meft MoHa, 504 - 2000 Mr/n. KoHueHTpalms pacTBOpa C COfAEPRaHHEeM
MOHA -5'0,,2' -~ 10000 mr/a cocrasaser 0,104 mons/n, KOHLIEHTPALIKA
pacTBOpa C CoONepRaHHeM MoHa 50;"_ -2000mMr/ncOocTaBRAET
0,0208 monn/n.

Mo dopmyne (9) ompegensem konwuecTsBo cynbdarToB, KOTOPOS MOKOT
HEKONMUTHCA B 0eTOHEe NMPH KOHLEHTpauu¥ MoHa IS0 .«f_ - 2000 mr/n:

ZP, =2,33 008 _ 1009
) 0,104

lo dopmyne (8) onpepensem cpok paspymenus GeToHa :

r = (—2—)%.1 = 77,8 rona.
1,02 he

7. ONPEARIEHVE HOPPOZZIOHHON CTOMKOCTV LIEMEHTA
1 BETOHA B AIPECCVIBHHX CYJNLOATHHX CPELAX®

7.1, llpn onpepenenuu croflrocTH LeMeHTOB M GeToHOB B cyabfaT-
HHX CPefaX KMHOTMUEeCKHS MCCJHeNOBaHMA M0 ONpPefle8HUD CKOPOCTH Npo-
118CCOP KOPPOSHM cJeflyeT HONQIHWTh UCCHAECNOBaHWAMH MO  ONpPeNesIeHHUD
IIPOUHOCTHHX ¥ JedopmansoHHEX cBoficTB GerToHa.

7.2, Marepuany mis u3rorTopJeHusa ol6paslioB, MX COCTaB, TEXHOJNO-
I'MA UBTOTOBJGHMA U YCJNOBHA TBEPHEHMA MUIJOKEHH B mm. 2,5 n 2.5
3.5-3.1I5 Hacrosmux PexomeHmanmit,

7.3. VameHeHne npefesoB NPOUHOCTM HA M3rUG HEeMEHTHWX pPacTBO-
poB onpenenserca Ha ofpasnax IxIx6 cm m 2x2xI2 cm, nedopmaimu oG-
pasnoB Ha ofpasnax 2x2xI2 cm.

7.4, na xaRNOro MCNHTAHUA B pacTBope cyandara HaTpUA C KOH-~
HeHTpanuet uoHA .S'Of =~ 10000 Mr/n ApUHMMALT JECATb MNapaiieNbHHX
o0pasnoB pasmepoM IxIx6 cM u Tpy napamnenbHwx ofpasna pasMepoM

* B paspaGoTie MeTomMku mpHHuMan yuactue B.B.frkomnes (HWlinpom -
crpoft). Merogura ofcymneHa w omodpeHa H& KOODAMHAUMOHHOM CO-
peianun 15.04.87 b omcrpoe (r.YVda).
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2x2x12 cM, npu onpelenexHuu pedpopMaluoHHHX csolficTB - wecth ob6pas -
LOB.

7.5. B kauecTpe HearpeccupHoll cpelll NPHHUMAKT INUTHEBYD BORY
no I'OCT 2874-82.

7.6. O0pasuy Mocje M3IroTOBASHUA U TBOPMIEHUS IOMEUWAawT B arpec-

CUBHYKO M HEAIPECCHBHYD Ccpel apalNesbHo.
7.7. Ha o6pa3iaX HEMEHTHOro PacTBOPa pasuepoM 2x2xI2 cu nepex

onpeieJeHEWeM TMDPOYHOCTH HA DACTAXeHHe NDH H3ruade MPOBOAAT VOPEAENE-

Hue HSMEHeHMH IUHAMMUYECKOT'O MOLYAs YUpYroCTu Ha Npuoope NUMK-2,
OnpejeJenne npeiesa HPOUHOCTX EA PACTAXGHHE NDH U3ru0e MPOM3BOAAT
Ha paszpupHO# wammge P-0,5. CrOpocTh Mozaum HArpysku 5 MM/ MuEH.

7.8. Barn onpenenenna pedopmaunuy pacmypeHMA LUEMEHTOB B NPO-
ecce UIroTOBAEHUA OOPA3LOB B USHTPH Kaxmo#t Topuesoft rpanu sadop-
MOBHWBADT penepa u3 Hepxapewuel cranu. Jlefopmaumm onpelenawT H a
ITATHBE C MHAUKATOPOM uacOBOIO Tuna. ITouHocTb uamepenns 0,01 cwm.

OrHocurenbHy nedopmaimo pacmupeHus nopcuuTHBabr no dopmyie

41 41
E":'T" ; E=“E“'/007:, (1I0)
rie £ - 3HaueHuwe amHeMHux uamepenntt, sm/M wiw %; 4! -~ padsHocTb

MeXJy KOHEUHHM M HauafbHWM MOKA3aTeNAMM WMHOMKATOpa, MM} [ -~
nJavHa ofpasia, W3MepeHHasd WMTEHISHIMPKYNIEeM, M.

7.9. Ecny npy ucnuTaHuy UEeMeHTOB Ha ofpasiiaX UeMeHTHOro pacT-
BOpa, NOTPYXeHHHX B aI'PEeCCHBHHI pacTBOp, B TeueHus [<Z Mec HM ORMH
U3 cJaelylqux noxasaresnefi: NPoYHOCThL Ha DacTAXeHNe npu narube, nu-
HaMuueckuft Molyas ynpyrocTd, orHocurenbHan nedopmaiidg pacmupeHusn;
KOJIHUECTBO IMOIJIomeHHoro S0, He OTKAOHAeTcA Gonee uem Ha 15 % or
COOTBETCTBYWIUX NOKasaTeselt sTanoHHLX O0pa3i0B, NOT'PYHEHHWX B Ty
X8 arpecCUBHYD cCpelly, AeNafTCA 38KJWUESHME O BO3MORHOCTH UCMHOJNb30-
BaHMA 1)eMeHTa Kakx cyiabdartocroltikoro.

llpy OTRIAOHEHUN yKal3eHHHX NokasaTenefl ucmuTyemwx ofpasuoB  OT
norasarTesel 3TATOHHNX 00pas3uoB Gojblle uem Ha IS % ucmwTyemult ne-
MEHT oueHuBseTcA Kak Hecyavdarocrofixni no CHull 2.03.11-85 (Tabx.
6 n.Il).

7.10. KoppoauonHyw crofikocTs OeToHa OLEHUBaALT B CPOK 3 Irofla o
OQiee nyreM cpaBHeHMA Nokasaresefl o6pasios, TEeDIGBNMX B  arpec-
CUBHON U HearpeccuBHo# cpefme.

7.11. VlameHeHre npefeJoB MPOUHOCTHM Ha U3PKG u cXaTue OeTOHHHX
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o0pasloB ¥ AMHaMWMYECKOT'0 MONYJAA YNPYrocTH onpeledaoT Ha ofpasnax
pasmepom 4x4xI6 cu. HeoOxommmoe koauuecTBO OETOHHHX OODA3L0B JIAA
OLIGHKH IIokasarenei - Tpu.

beronHne ofpasyn UCOHTHRAWT B cpoku I ¥ 2 roma  paspymiawviumu
METOREMH B TOM CJyuae, €CHM WUCIHTAHUA HepaspymwaliuMy MeTofamu ITo-
KaxyT Lenecoofpa3HOCTh TAKMX MCNHTaHuit. O0Cpasus cuuTapwr BHIECpPKAB-
MUMUA HCIIHTAHUA, OCAM HX foKasaTesiM Nocle XPaHEHWA B arpeCCUBHOR M
nearpeccupnoll cpege pasanuabrcs ne Gonee, uem Ha 15 %.

PaccunTwBa®T NpuBSIGHHY® TAYCUHY paspymeHus 08TOHA. npu
MCIILTa&HUM 00paslioB Ha cxaTue 1o Jopmyne
6. =05a |1 { s ) V-
7 » a [ p” ]1 (II)
a NpH UCTINTAHWK Ha pacTAxeHue npu usrube no dopmyne
o PN
erﬁ,.fa[/ (5= ] J , (12)

rme ¢ - pasmep ceueHus ofpasua, cmz; P, - paspymakmas Harpyska
A npokopponwposasmero odpasiua, Mla; A2, - paspymanmaa  Ha-
rpyaka [JIs NapaaneabHoro ofpasua, XpaHusmerocsa B Bofe, Mia.
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