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MEHTe C AKTHBHHMHY MMHEpPAAbHHMM NofaBxaMi. [IpHBeneH upuMep pacuerta.
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Tada.l

@ Opnera Tpymororo Kpachoro 3Hamenx
HAY UHO-HCCIAQAOBATEABCKHA MHCTHTYT
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[TIPEAUCTIOBHE

OnmpezeXeHEe OEPBOHAYANBHOI'O0 COCTABA SaTPEepleBOEro GeToHA W DAC-
TROPA EMMEeT BAKHOC 3HAYCHEE B CTPOMTEABHOR Mpaxrmre. OHO Tpedyercs
B TeX CAyYafAX, KOTZ& BOSHHKAET HEOOXOAMMOCTE YCTAHOBKHTE B TOTOBOM
M3IZEeARX, COOTBETCTBORAJE AN AOSHPOBKA COCTABAADHEL, B NEepBYyL OYe~
pesb - lLIEMEHT&, 3aZaHHOR MapkKe deroHa. Tarad HeoOXOZMMOCTH BO3HAKA-
eT, HalpuMep, B cAyYasx aBapufl maw oOHADYAEHRA HEAOCTATOYHOR MPOY -
HOCTH OeToRa. [TonoCEHe CAYIAR, XOTS M ABAADTCA CPABHHTENBLHO peAKRN-
MHE, BCE Xe EMEDT MECTO B CTPOHTEJBHOR NMPAKTMKE, MO3TOMY METOAH On-
PeZieleHRsT NePBOHAUYANBHOI'0 COCTaB& 3ATBEDACBEEr0 GeTOHA NpesCTaBAADT
3SHAYATEABHHE NHTEpEeC KakK JAJAA CTDOETENBHHX OpraHMsaumfi, Henocpeacr -

BEHHO OTBeYaDmEX 38 xagYecTBO JeToHA, TAK R LA OPraHORB KOHTPOAA
(apGErpaza ¥ T.1.).

HMeHHO 2THMM MOXKHO OOBACHNTH, UTO B pAle CTPAH NOAOCHHE  METOAH
Y38KOHEHH B (OpMEé TOCYAS8PCTBEHHHX KAX BEIOMCTBEHHHX cTanzapros (CIHA,
I'IP, Benrpmsa, BexwrxoSpHTAHMA, ABCTDRJNEA X ID.).

B 1969 r. ouxm m3zasH paspadoraniHe HUUIE "PexoMeHAAIKH MeTOIOB
aEaNK3a 3aTBEPACBEUEro GETOHA H pPACTBOPA AAA ONpeAeNeHES EX NEPBOHA-
vasbHoro cocrasa” (M., I969), B KOTOpDHX GHIE OGOGEEHH BCE M3 BECTHHE
B JHETEpaType MeTOXAH OoNpelleJieHWs COCTABA GETOHA W PEe3VABTATH OOWH]-
HHX RACCAEAOBAHRA, CBA3AHHHX C MpOBEDKOX 3THX METOIOB.

B racTosAmEX MEeTOANYECKRX PEKOMEHAAUUAX YUTEH NHOTOJAETHHR  ONHT
OpEMCHEHHR DPAa3palOTARHHX DRHEE MEeTOAOB ANA A&HAJHS3A 38T BEPAE BOKX
PACTBOPOB H GETOHOB, MOBTOMY OHH COXEepXAT HEKOTOPHE K3MEHEH¥A M AO-
MOMHESHAA.

HacroAmue HeTOZMUeCKHEe PEeKOMEHASOKE paspadoTaHu JadopatTopues
Pu3RKO-XAMHYECKUX HccaeRoBaHMA OeronoB HUMID Toccrpos CCCP
(meEx. A M.Jlanmwsa ¥ xanz.rexH.rayk J.B.HmxkHTHHA),

Bce sauedsHEs ¥ NMPERJOXEHHEA [0 COREePXAHMD HAcTOoAmEX MeTommyec -
KEX PexOMeEiamMi# npocwM Hanpasaard B HVMED no azpecy: 109389, Moc-
xpa, 2-1 Wecruryrckas yia., 1.6,

Inpexuna HIVED



I. OBME [OJOREHUS

[.I. OUcHOBHLM YCJIOBMEM HANEXHOCTH MPENJAraeMHX MeTOJO0R onpene -
JEHUA COCTAaBA saTrTBepleplero GeToHA ABAARETCA NpeJCTABUHTEIAbHOCTD
OTOOpaHHOR AXA axanu3a Npolu, T.6. BOIMOXHO GoXee CAU3KOE COOTBETCT-
BHE aHAIUIKDPYEMOT'0 ofpasua QaKTHUOCKOMY cocTaBy 0GeTOH& B naHHo!
URCTH COOPYXEHUA. JTa MPEICTABUTEABLHOCTL AOCTHIEETCA GONLEUM KOXU~
YSCTEOM OTOMpAeMHX I3A aHanuza npol ¥ gocTarTouyHo# wmacco#t oTnezmHON
apolh.,

1.2. BOnbUHHCTRO M3BECTHHX METOAOR AHANW38 3aTBepaesmero GeToHAa
OCHOBAHO H& PACTBOPEHHM TOHkOpacTepTo# npolu GeToHa COXAHOR RucXorofl
¢ nocaenywmiN onpenenenueN B pacrsope Si0, u Cal, no sHaueHuv KO-
TOPHX PACCUMTHRAGTCA COJepXMaHHe nemeHTa. HepacTmopmsmywcs yacTe npo-
Ou CeTOHa OCHUHO OTHOCAT 3a cuer 3anonsHutesedt. lpy 3rom  HeusGexuo
HMEOeT MeCTO UACTHMUHOE pacTBOpeHHE B KHUCAOTE IeCKa M KPYNHOro 3anoi-
HUTEJNA, UTO CHURSET TOUHOCTH aHaxu3la. llposenexxes p HHMEB nposepka
yKa38HHHX MOTOAMK ToKasala, UTO OTHOCHTENbHEA omulka aHANK3A NPH KX
npuMeHeHun Moxer pocTurarty 10-20 %.

1,3, YunTePaA BLNECKA3BHHOE, B HACTOAMMX METOLHUGCKHX DOEKOMEH-
JAUXAX 38 OCHOBY NPUHAT KOMOMHKDPOBaHHHY MOTOHL aHaiu3a 34TBepieBHero
pacTeopa U 6eToHa, COCTOAMMR M3 CIEQYOMHUX olepaimh:

OpezeNEHEA KONMMUECTBA KDYUHOr'Q 38IMI0MHKTENS;

AHANK3E PECTBODHOR RACTH C [EJLD ONPENCJCHRA COAEDXAHEA lEMEeNTAa;

ONp8LeJIeHAS CONlepX8HUA NecKa - N0 PA3HOCTH,

Meron npefycMaTpUBAET NpeIBADUTENBHO8 OTHENSHHE OT Npofu Kpyr-
HOroO 3AaNOJHKTEeAA, ANA Yero UCNOAL3IYeTCA TepuMueckas ofpadorTka, B
pe3yabTATe KOTOpOR GeTOH pacnanasTcA Ha COCTaPHHE YaCTH.

YuuTuBaA, UTO KPYIHHWR 3I8M0JIHUTENb COCTABISET OOHWUHO OKOAO TIOHO-
BHHH MACCH 0eTOHa, NPUTOM OH GoJiee PACTBOPUM, YeM NEeCOX, UCKIADUsHMEe
ero KS XHUMMUYECKON COpAOOTKH CHNOCOGCTBYOT NOBHWEHKO TOYHOCTH &4alU30B,

I.4. lposepra mnpemnaraeMoro B HAcToAmKX MeTOOMUECRUX DPEKOMEHI A~
IAAX METOLS8 OUpeleACHEA cocrana JeTOH8 NOKA3AJA, 4T0 OF ofecHey¥pa-
eT OTHOCHTEABHYD TO4HOCTH S-JO %.

1.9. B MeToauueckux pexOMEHOAUMAX NPUBOJATCH TAKXE HEKOTODHE
BAPHMAHTH YKA38HHOIC OCHOBHOIO NMOTOAA NPUMEHUTEILHO K $€TOHAM C pa3-
JHYHHMU BAKYIHNA M 3&II0JHUTENAMH.



2. OBJIACTE [TPMMEHEHMS

2.1, Hacrosmue MeTomuueckue pexomeHIaup¥ PpACTpPOCTPAHSWTCA  Ha
aHaJI¥3 3aTBeplieBllero NOPTASHOIIEMEHTHOr0 pacTBopa ¥ 06eTOHA, BHIDUAA
GeTOHH, copepxalye UEMeHTH ¢ SKTUBHHMA MUHEPAJILHHMU JOOSBKAMU WU 34~
NOJHUTENAMY M3 KapOOHATHHX NOPOJ .,

2.2. Meromnueckue peKOMEHIALIMYM He PpacnpoCTpPAaHAWTCH Ha  GETOHH,
B KOTOPHX BAXKYWNMMHA ABAAOTCA INIMHO36MHCTHE, M3BECTKOBO-NYLIIONAHOBHE
M H3BECTKOBO-UNEKOBHE (0eCKAMHKODHHE) LIeMGHTH, a TAKXEe HA  (OETOHH,
NOABEPIraBEMEeCA BO3NSACTBUD ArpeCCUBHHX Cpel.

3. PEKOMEHIYEMHE METCIH AHAJM3A

3.1. Jia onpenenenva conepmaHus 1IEMEHTA B Npo6ax GeToHa npeia:
rapTcs 1Ba MeToIAa:
METOJ HENOCDPEACTBEHHOI'0 ONpejeleHHd colepxaHus uemeHTa (xumu-

UQCKHR MeToR);
METOJ OIOpcleJeHUusa COAEPEXAHHA [EMEHTA N0 DPA3HOCTK MEeXZY MACCOH

ucclelnyemon NpoSH GETOHA ¥ MAcCOf 3anoJxuTesef (CHTOBOR METOR).

3.2. MeTom ¢ HemoCpeNCTBEHHHM OMNpelelleHUeM CONePXaHUA  lIEMeHTA
COCTOUT M3 cClelyonmux onepaimit:

ONPEIeNICHHA KOMUUECTBA KDPYTNHOTO 3ATIONAHWTENS

onpejie JERHA KOJAMUYEeCTBa IEMEHTA ¢ NMOMOmbL XHUMHUECKODO 8HAaIU3a;

ONPELENEHEA KOJMUUECTEA MEJKOro 3arojHuTens (mecka) - no pasHoc-
TH.

HonuuecTBo KpymHOro 3an0NHMTEAR ONpeneiseTcA MyTeM TEePMAUECKOro
pasjioxeHusa OeTOHa ¥ OTCEUMBAHUA pacnapueftcs MacCH uepe3 CHTO ¢ pas-
MEPOM AUElKK O MM,

HomuuecTBO 1eMeHTa onpenenseTcs NnyTeM pacTBopeHusa dpakimu, mnpo-
megmedt yepes curo O MM (pacreopuolt uactu), B HCI, a zatem B menoun
(nn1s pacTBOpEHMS EnNaBmero fnpu o6paboTke xuciaotoft reins Sil, ), Ilpu
TaK04 00paloTKe YAaCTAUHO 6YyQyYT PACTBOPATHCA U IANOXHATONU, 103 TOMY
Pe3yjibTaTh gHanu3a OYIyT Gojllee TOYHHMU JKUb B TOM CJlyuse, eclid ume-
OTCA B HaJWUMK M OYLYT [1poaHalM3MpOBAHH TaKXe UCXOIARHE MATEPUaJIH
6eTOHa. B NMpOTHBHOM ciyuae, MpM pacueTe MpPUXOAUTCH NPYHUMATH YCIOB-
HHE BeJiMuMHu, 4YTO CHMX2eT TOUHOCTh aHalu24a.

3.3. MeTon onpeneseHuMs  COINEPRAHMS LIEMEHTA NO pPA3HOCTH clara-
8TCA ¥3 ciepyomux onepaimi:

pazjioxeHus OeToHa HarpepaHuem, HMHOTRA C nochaepyvumeh xumudeckoft
06paboTKON IAA OTHEJNEHHA L{EMEHTAa C TIOBEPXHOCTH 3epeH 3aloJIHUTeNA,
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paszesends (Ha CHUTaX) NOJYyUeHHWX 3&MNOJHUTENE! M onpeneleHue KO-
JMYEeCTB OTHEJAbHHX (Ppaxiui;

oupeneleHKs CONEePXAHUA LIeMEeHTa N0 Pa3HOCTH.

Meton He TpefyerT cCnelMaNbHOR JaGopaTOpHM U BHCOKOH KBaIMPMKALUU
UCTTONHKTellet, HO MeHee TOUeH, T4aK KaK HETOUHOCTH OTHENbHHX - NDAMHX
onpenejieHull OTPAXADTCH Ha BeAWuMHe, onpereasemot no pasHoery (T.e.
COLepXAHMH LIEMEeHTA) .

3.4, Bufop TOro MJM MHOrO METONA WIX Xe NpuMeHeHue 0GOMX NpoU3-
BOJAMTCA JNagopaTopnedl B 38BUCUMOCTH OT NMOCTABAEHHOW 3ajaud U  MecT-
HHX YCHOBHUH.

4, OTEOP IIPOBH I8 AHAJM3A

4,1, Tlpo6a, BgATAR nN7 aHaiu3a, RONXKHA Haubojlee TOYHO OTPAXATDH
cocTaB GeToHa B RaHHO# uacTv coopyxeHus. Aaa sToro oOT6UpaeTCH
6-8 npo6 B pasHHX TOUKAX COOPYXEHUA WIM KOHCTDYKLMM,

4,2. B 3aBACUMOCTH OT KPYNHOCTH 3anoyHuredelt B 6eToHe, pasMepos
KOHCTPYKTHBHOI'O 3JIeMeHTa 4 HpYyI'ux QaxKToOpoB Macca Kexio#t mpolu MoxeT
MaMeHATsCA oT I no O xr.,

4,3. InA yCTaHOBNEHUA NMPUUMH MOCTHHX HejeKToB, BWIBETOB M T.M.
npoSu MOryT OTOMpATBCA NO MecTy fedeKTa B MEHBLUKX pasMepax K UHCHe
(uHOrga B BUOE E€NUHMUHOW NpolH).

5. KAUECTBEHHHM AHAJM3 [TPOBH

9.]. Ecau He MMeeTCH TOUHNX CBONEHHMA O TOM, Kako# LEeMEeHT ¥ 3a-
MIOJHHUTENb OWIM KCNOJb30BAHH B HaHHOM 0eTOoHe, HeoOXOOMUMO IIPOBECTH
KaueCcTBEeHHHA aHaau3 npolbu OAA YCTAHOBIEHUSA:

MHHEDANOTHKUEeCKOro cocraBa 3alojiHuTeNeil, B YUACTHOCTH -~ HBJIUWWA B
HUX KapOOHATHHX 3epeH;

HAJIMUKA U BUJI8 BKTUBHHX MWHepANbHHX N06aBOX.

9.2, AnA ycTaHOBAEGHMA HANMUMA KAPGOHATHHX 3€pEeH B KPYNHOM  38-
NOJHKTENEe CAeAyeT BRIEAXUT: U3 GeToHa HEeCKONbKO mMeGEeHOK M KCHHTATh
MX Ha BCKMUNAaHMe Nph AefiCcTEUM KOHLUEHTPUPOBAHHOR COJMAHON KHUCIOTH.

dra npofa HEOGXONMMA ¥ B OTHOmEHMM necka (B pacTpOpHON YaCTH
GeroHa). Ecau necok KapGoHaTHHt, pacTBOP PA3JNOKAUTCA MOUTH NOJHOCTHD.

9.3. YcTaHOB/NEHHE HAXWUNA M BUIA MHHODAALHHX KOOABOK B lLEMEHTE
NPOHSBOJUTCA C NOMOMbI MAKPOCKOMKUECKOI'O avaiKsa M No JaHHHM MUKpO-
xumiyeckux peaximii. JJIs pacrnosHapaHWs OTAENBHHX BUAOB A0GABOK MOT'YT
CIYXHTb ChAefyouHe CneruPuueCKUe MNPU3HAKH:
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a) XapaKTepHHMH NPH3HAKAMM Haldukd D 66TOHEe HOMEHHNX MIAKOB
(IIaxOnNoOpTAaHALIEMEHTa) ABASETCA CHUHEBATHH I[BET Ha& CBeXeM U3JoMe Ge-
TOHA ¥ 3anax cepoBojopons. 1A NOMEHHHX TpaHYJAVWPOBAHHHX WJIAKOB Xa-
PaKTEpHO MnpeofaalaHue OCTPOrPA&HHHX M3O0TPONHWX 3€pEeH MIAKOBOI'O CTEeK-
18, 4acTo aMOpdHHX. [nd 3THX MASKOB XAPAKTEpHO HAJNMUYME  OJNBATIaMKUTa
({ad ) v MKHEpaNOB U3 IDPYINH MEeJIUAWUTA.

[lpu o6paBoTke mnaxka pacTBOpoM, cofepxamuM B 10 Mn mucTmiIMpo -
paHHOt BogH 0,35 r TpexxXAOpHCTOR cypbMH (MIM XJIOPOKUCH CYPbMH )
“ I r BMHHON KUCHAOTH, OH OKDANMBASTCA B Op8HEEBO~-KpPACHWH 1BeT, InpU
O0pafOTKE DPACTBOPOM alleTaTa CBMHLIA U YKCYCHOR KHUCIOTH = B KOPHUHE -

BO~UEPHHA ;
6) AiA TpeneiaoB, OMOKH, IMATOMATOB X8DAKTEPHE CKDHTOKPHCTAINM -
yecKasg, 4acTo aMopiHas, TOHKO3epHMCTad CTPyKTypa. llpH 06paloTHe

0,1%-muM BONHWM pacTBOpDOM polamuHa O nospiseTcs KpacHas  OKpacka
sepeH (3epHa neMEHTA OCTADTCA CEpHMM UK KODHUHEBHMH) ;

p) Tydw (Tpaccu) onpenenswTcA MO DALY NeTporpaduueckux NpusHa -
KOB, HauGoJNee XApPAKTEDPHHM M3 KOTODHX ABNAETCA NEMIOBAS CTPYKTYpa
(cMoch OGAOMKOB KPHCTANIOB M BYJAKAHMUECKOI'O cTeKiaa).

Tpy oxpammuBarux pogsmrHoM OX nospnasercA GOpHOBHA LBET;

I') B 30JaX npeolaauanT WAPOBAAHHE 3epHA CTeKNa, OKpalleHHHE B
YepHHR K XelNTOPATO-3eNieHH! 1peTa. Tak kKak CHelMAaNbHHX KpacUTenei IS
SOJH HET, ULJNA 6 OOHADYKOHMHA MOXKHO KCNONB3OBATD XDACHTEAN, ORpadM-
papmve ueMeHT (Hanpumep, C,I%-Hu#t BOAHHY PaACcCTBOP KOHI'C KpacHOro);

) ropeinne MOpPOAW, TAMexH (NpHUPOAHHE rOpesHe NOpPOoIH), KOTeJbHHE
IIAKU XAPAKTEepU3YNTCH NPUCYTCTBUEM OCTATKOB INJIMHUCTHX MMHEpAJOB.

0.4. Ecom cTpouTencHad nafopaTopus He pacnoaaraeT HeoGXOHMUMHMK
crienanucTaMu ¥ o6OopynoBaHKeM ILJIR8 neTporpaduueckoro aHamisa, NocC-
JelHK} mopy4yaeTcAd cneyuaiIu3kpoBaHHo!l neTporpadbuueckot saGoparTopuu.

6. INIOAI'OTOBKA TTPOBH

6.1, OroSpaHnue npo6H GeToHa APOGATCHA C NOMOWbBIO MOJIOTKA M J ¥
npecca Ha Kycku, He GoJjiee MAKCUMAJIBHOI'O pasmepa 3epeH KPYIMHOrG 38—
noJiHUTeNA B GeTOHe, NpAUEM CTapabTCs HE MOBPERUTH OTIENbHHX KYCKOE
KPYMHOT'O 3all0JNHUTeN .

6.2. Pasnpo6neHHH)l TaKMM 06pa30M GeTOH PACCHNAGTCH POBHHM CJOEM
Ha 1oAYy MJIW Ha CTOJie U NOABepraeTCA KBAPTOBAHWK IO Tex Mop, oxa,
OCTABWEEeCA KOJUUECTBO He CTaHEeT pasBHuM O-0 Kr.

A3 xoneuHo#t npoOu oT6upawT Tpu Hasecku no 0,5-1 kr (B 3aBucu -

7



MOCTH OT MpeleibHOR KPYNHOCTHM 3ancaHuTeads), NOMEmanT UX B  gapdopo-
BHE YQKM MM HA TIOANOHH M3 HEOKMUCHALEHEerocs MeTajla, CYEAT JO  MO-
crosuHo Maccw npu 110 °C u p3pemuBanT ¢ TOWHOCTHO OO I ', MOJNyuUas
mMaccy cyxoft nmpofu GeroHa (macca A). Bce nanpHelimne onepaiyu npous -
BONATCA C DTHMUA TPEMA HABECKAMM NapallelibHo.

7. TEPMWYECKOE PASJIOREHME BETCHA

7.1, llonrorossieHHne, kax yxasaxo B n.6.2 Hacrosmux MeTomuueckux
PeKOMeHIaiMit, NMpoldh B UANKAX MAM HNOJNIOHAX BHOCAT B My(QesJbHYD  Mneub
u Harpepawt 10 400-600 °C B reuenme 3 u. [Ipu aTom Geron pacnapaercs
H& COCTaBHHEe YaCTH, ueMy Crnoco6CTByeT Jerkoe NMOCTYKUBSHME U DASMU -
HaHKWE KYCKOB B Uallke DPEe3UHOBHM WAH DEPEBSHHHM NEeCTUKOM.

7.2. Eciu nocie neproro HarpesaHUs pacnala He npousofier, npo-
KaJMBaHKe HYXHO NOBTOPUTHL eme 2-3 pasa. g yilyumeHus JAesarperaiMu
6eToHa ropAuMe KYCKM OGeTOHa TNOCHAEe KAaxioro HarpeBaHMA MOWHO [OMEmATH
B ualKy ¢ xojogHoft Bogo#t. B 3ToM ciyuse mepej RaxOuM MOBTOPHHEM Ha-
rpesalueM npolfy cCOOHpanT B Ty Xe YallKy WAY MONIOH M BHCYIMBALT,

7.3. llocne oxoHuaHus pasioxeHUs npo6a GeTOHA BHCYNMBAE®TCH 2
B3BeuKMBaeTcs ¢ Tofl me TOuHOCTHD (nojyyaeM Maccy bB).

llonyuyeHHas TaxuM 00pA3OM MOTEPA MACCH TpH INPOKANMBAHUM I o
600 °C (nm.n.n.), %, paBHasA

A=D | 100 (1)
A
xapakrepusyer cofoit, B OCHOBHOM, COLEPXSHHE IMMUAPATHOR BOAN B mpofe
6erToHAa.

3. ONPEIRIEAVE HOJMYECTBA HPYTIHOI'O 3ANOJHWTEIA

lonyueHnyo cyxyo cmech (Macca B) npoceusanT yepes cutTo ¢ OT -
BEPCTBUAMA O MM JIJifi OTHAEJNEHUA KPYMHOI'O 3&NOJHWTENS OT pacTBOpPHOMR
yacTu (1iemeHT + mecok). OcTaTok Ha CHTe C pasMepoM fuelku 5 w M
B3BEUMBANT ¥ NOJIYUEOT MACCY KpynHoro 3anoaHurens (macca B), Macca
MaTepuana, npomefmerc uyepes CKTO, NpencrasisgeT cobol PAC TBOPHYO
yacTh GeToHa (macca I').

8.2. Kycku sanonnuTens, ocrapuvecs Ha CUTE O MM, THMATENHHO MpO-
CMATPUBATCS C NOMOMBI0 JYyNW U 38aMeUeHHHE 1Ip¥ 3TOM KYyCOUKY NpUIKIme—
ro lieMeHTa WU pacTBOpa OCTOPOXHO YA&NANTCA BPYUHYW HOATENEM BN
meTKoit., CHATHE KyCKM ¥ Muib NPUCOEIMHAOT K pacTBOPHOR uyacTH.
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8.3. Bce KpynHue KYCKW WEOHA UCMHTHBAOTCA H& MNPUCYTCTBHe KanG0o-
HaroB (pckunanue kamiv HCI Ha nopepxHocTu meGexxs). O6HapyxeHHue
meSeHky kapboHaTHHX nopol (M3aBecTHAKA, NOAOMATA) OTOUPALT NUHLETOM
U XPAHAT OTHENBHO.

8.4, OcraPmMecs KyCKM KpymHOro 3anonHuTens (3a BuyeTOoM kapbo -
HATHHX 3epeH) 06pafaTHBANT ABA~TPH pasa XONOOHOW pa3BeleHHOH HCI
(I:1I0) nmexkanraumen (cnonackubBaHWeM), 3aTeM TpH pas3a Bofoft, OOMH pPas3
I%-HuM pacTsopoM NaOH (gexamTaimett) ¥ onATh ABa pasa Bomoit, noche
yero cywar, fIpMCOEIHHANT OTHAOKEHHNE KApOOHATHHe meGeHKY H BaBelUBa-
or (mMacca [l). [lpomMuBHHE BOJIH COSOMHAOT BMSCTE ¥ 06pabaTHBalT n o
n.8.6 HacTosmMx MeToiauueckuX pekoMeHpalMit.

8.5. Ecau kpynHuit 3anOJHUTEAb COCTOXUT, B OCHOBHOM, U2 KApOOHAT-
HHX mnopox, oOpafoTka HCI He npumeHseTcH.

8.6. PasHocrr macc B-I = K npencrasnser koaMuecTsBo nemeHTa U ne-
2Ka, OocCTaBlleeCs Ha KYCKaX KpYNHOr'Q 3anofHUTENs Moche TEPMUUBCKON
06paBoTKK M cofepxameecs B NpOMuBHHX Bojax (n.8.4 Hacrosmux Meromm-
YeCKHX peKoMeHmaumii), OT¢ BOMN COJEpXAT HeaHaUMTeAbHHt ocamok {(me-
COK), KOTODHt OT{MJIbTPOBWBAWT, BHCYNUBaNT, B3BemupanT (Macca E) u
NMPUCOEIMHANT K Macce necka.

8.7. Ocrarox (K-E) npemcrabiser co6oit uemenr, Npuaumuuit x med -
HO; OH NpUGABRAAeTCA K LIGMEHTY pacTBOpHol uacTH. Eciu E mensme I %,
OH MOXOT He YWMTHBATHCH NPH pacueTax.

9. HOJMYECTBEHHHA AHAM3 PACTBOPHOA YACTU BETOHA C IPAMBM
ONMPEINENEHMEM [[EMEHTA (XVMWJECKW METON)

9.1, lopsnox nmposeneHuna aHaiu3a pacTBOpHOR uvacT¥ GeroHa (dpax-
Mg, Npoleqmas 4yepes CHTO O MM) Nocie OTHedeHMs KPYNHOT'O 3aloJHUTE-
nq (n.8.] nacrommux Merognueckux pexomexmaumit) Gynert PA3NIUYHLM B
3aBUCUMOCTH OT pe3yJIbTATOB KAUECTBEHHOrO aHanMM3a 6eToHa (cM. pasp.d
HactosuMx Meroguueckux pexomeHnmaim#). [lpy 3TOM BO3MORHL  ciaenyiomue
BAPUEHTH :

A. O6umit cayuafs.

b. Beron Ha kapSoHaTHOM necke,

B. Beron Ha nyuumonaHopowm ueMeHTe v naxkonopTAaHiuemeHTe (Miau C

PEEJEHUEeM 3TUX ARO00ABOK OTAENBHO).

A. Ocouft cayyalt - GeTOH Ha MOpTAaHAueMeHTe ¢ OCHUYHHM
(He KapGOHATHHM) MECKOM

9.2. dPpaxuua, npomempas ckeo3b cuTo S MM (pacTBOpHan YACTDH) ,
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K3MOAbUABTCA N0 NPOXOXKINEHHA CKBO3b CHTO I MM, OyTeM KBR&PTOB&HMHA NO-
sogurca no 90 r, u3 Koropux 5-I0 r pacrupaprT B CTYNKe 40 NpPOXOXL6-
HUA CKBO3b CHTO ¢ cetxoft ¥ 008.

., ipEmewyr puibhilr ok A .

9.3. HaBeckxa 2 r, Basrafg U3 OaHHO# npoOu, pacrBopAerca B O0 MM
pasGapaerHot HCI (1:3). Korna puaumas peakudd pPaCTBODEHHMA 38KOHWHT-
CH, COQEpXMMOe CTAKAHA HarpepapT p Teuexue I10-IS mun mpu 70 °C "
RADT OTCTOATbCA. JEOKAHTHDYDT, ynepxuBas OCANOK EAK MOXHO [OJbEE B
STAKAHES, NPOMUBANT 'OpAuUelt BOAON He MeHee NMATH pas. K ocanky moGas-
aaor 50 mn S%-Horo pacTeopa conn, HarpesanT I0 wmuM, ¢uasTpyoT rops-
WM Yepe3 $e330AbHuit PuALTD, npoMuBanT BORO# O-6 pas. HepacrBopumuit
OCTATOK nomemanT B ¢apdopoBuit TUrelb M NPOKAAMBADT B Mydpene QI p M
reMmnepatype 900-I1000 °C no nocrosxHoR Macch.

9.4. Conepxarnue HepacTeopumoro ocrarka (H.0.), %, BwuMcAAOT DO

Qopumyre G

H.O.
G

- 100 (2)

rae (, - pa3HOCTb MACCH THMAA C OCANKOM U MYCTOro THrid, P, G -
HABECKA PACTBODHOR yacTH GeToHa, TI.

[lonyueHHHR HepacTBOpDMMHI OCTATOK DPACTBOPHOR UACTH OTHOCHTCH,
B OCHOBHOM, K MEGIKOMY 3QNOAHUTOID - NECKY.

9.9. Coasnoxucan?t ¢uaprpaTr 1ocae OTHENSHHA HEPACTBOPKMOTO  OC-
TATKA MCNOJIbL3YDT IUIA ONpeneleHUs pacTBOpUMON Sil, K OKHCH Kalbu#d.

Onpenenexre Si0,

9.6. Ins onpemeneHus comepxaHus pacTBopuMol Sil, peroMeHuyeTcs
KCIIONB30BATH METOH KOAryasiumd menaatuHoit (yckopenuuR Meron). Henaru-
HA CHOCOOCTBYET KOSIYAALMK KPEMHEOKUCIOTH M NPH HOI'DEOBAHHMU cospnaeT
YCHOBHA JJif OHCTPOro nepepolia ABYOKHCH KPEMHHA P HEPACTBODHMOE CO-
crosuue. llpn koaryssumu B KoHI|eHTpupoBaHHOM pacTBope HCI yumexnbpmaer-
CA COOCAXIEHME NOCTOPOHHMX MOHOB M ocanox JSil, He Hyxnaercs B npo-
BEpPKEe HA YHCTOTY.

9.7. CoasHoxkucauw#t pacrsop B crakaHe wiK ¢appopoBoil uamxe Buma-
pYBapT OOCyxa& Ha BOfAHOR GaHe. [lonyueHHult ocamox cmaumpant 10 MM
HCI (yn.pec I,I19), noSasnsor I0 mn I%~HOro pacTBOpa XeAaTHKH, 3HED-
I'MUHO NepeMem4BapT B TeueHHe S wmuu, Aoausant I0-1IO mn ropsuelt Bogm.
Crenku crakaHa oOMHBaDT ropsaveft Bomolt, clrelA 3a TeM, uTOCH  OCANOK
MOJHOCTHD nNepemed B pacTBop. UTaKaH CTABAT B TEINIOE MeCTO H &
I15-20 MMH paA xoarylsid ocanka, KOTOpHit 3aTeM OTOHALTPOBHBAKT
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yepes HEeMAOTHHI 6e330abHuM ¢uabTp B MepHyo koaly Ha 200200 wi.

UrduapTpopamibil 0CaloX KPOMHEKHCAOTH NOMEmMANT BO B3BeWeHH NN
nASTHHOBRR MAK GappopoBuR THIEAB, 0SCAADT 0€3 BOCIUIAMEHEHHA, NpOoKa-
auBanT B MydenwHo#t neur npum remneparype 1000-1I00 °C 8 TOUBHHSO

30-40 wuH, oxNaxganT X B3BEmMKEANT.
9.8, Conepmarme pacrsopumolt Si0, , %, BHUMCAADT NO Gopmyne

Si0, = 4~ 100 (3)

rie (, - mpupec THrAA, r; - HaBecKa pPacTBOPHOM uacTH, .

9.9, Sumprpar nocre onpeneinenuss Sil, COXpaHALT QAR ONPELASNEHUS
Ca0,

9.10, fna onpenenenna Si0, MOI'YT OHTb HCIIOAbL3OBAHH TAKXE
U Ipyrue Mercin, omucamHuwe B ['OCT 5382-73,

Onpenexerne_Cal

9.11. llepen onmpenenenuem Cal HeOGXOIUMO OpEABAPHUTEABHO OTHENHTD
NOXYTOPHHE OKMCHH YPOTPONHMHOM.

9.12. Rus aroro Gepyr 90 wmn §uiabTpara, OCTABMEroCs Nocjke oOlnpe-
nexesua S(0, , noGapxspT 3-O Kanexipb a30THOM XKUCHOTH, 6pocanT Kyco-
yeKk OYMArd KOHT'O ¥ HelTpaRu3yonT AMMHAKOM A0 HAUALA 66 NOKpPACHEHHUH.
[locke 2T0ro HOGABAANT HECKOAbKO Haneab coAsHo#t xucaorH (1:3) no no-
CHHEHMA OGywsaru KoHro. [lpumupapT <0 Mr ypOTpPONHMHE ¥ HArDEBADT B Te-
uetie 10 wau npH Temneparype 80-90 °C, He goBomA pacTEOp MO Kune-
Hua, Kax TompbKo mpouaoiineT XOaryAsuMA OCAAKA, €ro  OTPHALTPOBHBAKLT
yepes $unbTp ¢ Geaoldl neHTOR M npomuBanT TeruM O,5%-HEM  pacTBOpPOM
YPOTPOIIHA.,

9.13. Jina onperenenur Cal0 pexoweHOLyeTCR HCNOJb30BATH KOMILIEKCO-
METDHUECKH] MEeTOL ¢ MHOKKATOPOM MypekcuuoM. H guabrpaTy nocie orne-
JeHUA DACHUEHTOB TPYINH [TOXYTOPHHX OKHCIOB YDOTPOIIMHOM NpHOGABAFOT
I9 wn xowmmmexcoua W, yro6w NMPENOTEPA&TUTL BHIIANEHHE B OCANOK TUIpATA
oxuck kKanbmaa. Jomkeant 10-12 wn 20%-Horo pacTtsopa egxoro HaTpa, Ha
KOHUMKE MIATENA BBOAAT MHEMKATOP, MOCAE Yero LOTHTPOBHEANT pPACTBOD
romnuexcoHoM Ul no nepexoma MAaAMHOBOIO OKpAMMBAHMA B ycTOoRunsoe ¢uo-

J8TOROE.

Cogepxanue Cal, %, swuncasoT no dopmyne

. V- T - K
Cal) = ——=5— 100 (4)
rope V - o6vem 0,1 u pacrsopa xommutexkcona ll, nomenmuit Ha TuTpoRa -
HHE, MI, TCaO -~ tutp O,IH pacTBODA KOMILIeKcOHa Ui,  BHpaxeHHuH
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B r CaD, ( - HaBecxa pacTpopHo#t uactH, r; K - xosadbwmimenr,yun-
THBANIYA palBeleHne.

Npumeuanne. Ixa NpUroTOBRGHHA CyxOo#i cMecH MHIMKaropa 1 r Mypex-
CHIa TRATOGAbLHO NepeMemMBapT ¢ 99 r 6e3BORHONO XAO-
PHCTOIMO HATDHMA,

9.14. lInsa ompenexnerua Cal) woryr Outh MCNOALBOBAHN TaKkxe MAPYrue
MerToan, MadoxeHHwe B ['OCT 5382-73.

9.15. OnpeneneHre MHN.M.N. IPOUIBOJAT U3 OTAGABHON HABECKH. B
MpenpapHTeabHO NPOXKANSHHHR dapdopopuft Turersr oreemupanT I r  pacr-
BOpHOft UacTH 6eTOHA, NMPOKANMBAMT NpH remneparype 300-I000 °C p  rTe-
yeune 30 MMH, 3aTOM OXAAXNADT ¥ BSBemuBant. [IpoKaEMBaHHe nNOBTOPALT
IO NOXYUeHHS nocroaHHOR saccH. Horepon np npoxaamsamuu (n.m.n.), ¥,
BHUMCARDT no QopMyue

n.o.m. = g - 100 (5)
rne O, - pasHOCTh MACCH THI'XA N0 H [OCAe MPORKANKBAHUA, I'; & -~ Ha-

pecKa, I.

9.16., Pesyabraru anaauazos H.0,, S0, , Ca0 (no mn. 9.4, 9.8,
9.13 Hacrommux MeTOAMUGCKMX DEKOMEHOAIMI) PEeKOMOHIAYeTCA NEepecuMTATDH
Ha mpoxaneHHoe BemecTBo. Hanpumep, nas Cal no dopumyze

% Ca0) = 2080 (6)
(B nepecue- I100-n.n.n.
T6 Ha IpO-
K&l eHHOe
BemecTRO)

9.17. OnHOBPOMEHHO C AHANHAIOM PACTBOPHON YacTH GeToHa no TeM Xe
MOTONXKAM BHANH3IKDYOTCHA UCXONHHE MATepuanu (6cAH OHK UMenTCH), [OXAA
nonyyesus aHauvedu#t H.0., Si0, ; Ca0 nemesra u necka, %.

9.18., HoanuecTso ueMeHTAa B pacTBOPHOA uacrTu MpOOH HAXOILAT N1 O
LAHHHM XHMKUECKOI'0 8HAJIK3A:

ucxonsd 3 ® H.0. (cu.n.9.4)

(100-H.0, ) - (I00-H.0, )
% yemerra = ———DROOW___° 'MOCKA. 100 (7)

(100-H.0. ueueum) - (100-4.0. necxa)

ucxons ma & Si0, (cu.n.9.8)

% LeMEHTA = —'-—'EQ——————D_‘OL’ e Sl,(.)z 19272 . 100 (8)
§(0y yewenra— Y necka
12



ucxona us % Ca0 (cu.n.9.13)

Cal ~ Cal
% LJIEMEHTa = E—OI}'EM————CE((?—E&——— . 100 (9)
a a

IIEMEHTa necka

9.19, Pacuer no dopmynam (7), (8), (9) rpeSyer nauuux o H,O,,
S$t0, u Ca0 B ucxomHux MaTepsanax, UTO He BCEIJa UMEET MeCTO, B
3TOM CAYUae® MPHHUMANT HEKOTODHE YCAOBHHE LONyWeHus.

Ins necka comepxanune I¢0, pacTB = I1%,Ca0 =2%. Ina nmnoyr-
JNaHNIIBMEHTA JIyulle BCEro CHeNATb &HANMU3 WIK KCNOXbSOBATH HMEDNMecH
POSYAbTATH aHANK30B IJA LEeMEHTA TOr0 Xe 3aBoja, OTKyZa OMN NOAYUSH
LI6MeHT IS H3COTOBNEHMA UCNHTHBaeMoro GeroHa (06HUHO 3TO MoxeT GHTH
YCTAHOBAEHO) . Eciu e Hejlb3s yCTAHOBUTD NPOHCXOWASHME M 8SHAJNU3 [e-
MEHTa, MOXHO NPHHATH 34 1eMeHT BCe pPACTROpHMOe pacTBOpHOR yaCTH, A&
HEPACTBOPUMHN OCTATOK ~ 38 necok. [lpu aTom npeHeSperant pacTBOPHUMO-
CThY HecKs, HO BMECTE C TeM ¥ HepacCTBODHUMHM OCTATKOM IjeMeHTa ~ 00e
3TH HETOUYHOCTH B3aMMHO HelTpalM3YOTCH.

9.20. lHoxyueHHHe 3HAUEHKA KOAMYECTBA LEMEHTA B PACTBOPHOR uacTH
nepepogAT 8 % GetoHa, ymHO®mas Ha % pacTeopHo#t uacTd B HeM (macca I')
¥ genxs Ha [00,

b. beros Ha kapGoHaTHOM NeEcKe.

9.21. B rex cayuasx, Korma kauecTBeHHHH aHaXMS NOKA3&N HAIMUKE
kaploHaTOB B NECKe, 8HAAH3 NOfIONHAETCA onpeneileHKeM YPACKKCAOTH.
JTO onpelieNeHMe MPOBOLAT B oThelpHoft HaBecke (I-5 p) M3 pacTBOpHON
yacTH GeroHa no MeToiuKke PpeaeHuyca-HnacceHs HIH C NOMOLBLI KANBIHM ~
merpa®™. llonyuernan peanunsa COo B % OT pacTBOPHOR YACTH NEPECUMTH -
BAETCH 34TEM B % OT MacCH G6eToHa.

9,22. Comepmatine uspecTHsaka, %, BHUMCAgeTcs Mo Jopmyne

% CO
C&COB = %_C_O:?_B_ﬂme_:z_ 100 3 (IO)
rae % CO5 p npoGe nepecunrtan Ha % OT Maccw GeToHa, & 2 -  YCHOBHAR

penduuMa, orpeuarman ofwuHoMy % CO, B Geronax (Ges xapGoHaTHOTO
3amoAHKTENA) ,

9.23. Ecau onpenenenne CO5 B ycnoBusx na6opaToOpuM OKaxeTcs He-
BO3MOXHHM, €ro MOXHO 3aMEHUTDb OmnpefeNeHMeM MoTepu NpU NPOKATUBAHKK

* Cm. W.W.KypGarosa. CoBpemeHHHE MOTONN XMMHUYECKOT'O aHAIM3A
CTPOUTENBHRX MaTepuanoB. M,, 1972,
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(n.n.n. opu 1000 °C), B roTOpyD, B OCHOBHOM, BXOLHMT CO,., 9r0 onpe -
IeJdeHHe MPOMIBOLUTCA K3 HaBECKH {-< I pacTBOPHOHR YACTM M NEPeCUUTH-
paeTcA Ha % oT Maccw SeroHa. Copepxanue CaCOy ompepensercs mo gop-

MyJie
(8] :
C&CO3 - n-n-n- IOO'O C - 2.5 . IOO , (II)
O
n.n.m. IOOO Ccacoa

rie 2,9 - yCAOBHA&A BEeNHUMHA N.n.n. B GeToHe (fea xap6oHATHOrC  3a&-
[IONHUTENAA) .

9.24. Horpa He KHME©eTCH B HAAHUMM NPHUMEHEHHOI'O XapGOHATHOO
NecKa MAW NAHHHX ero aHamxsa (T.e. conepxaxys B Hem CO5 wmru m.n.m.)
MOMHO MCIIOAbL3OBATH IJAA ONPEleleHHA KOoJHyYecTBa KapOOHATHOIrO nacka.
wHolt cmocoG: % Si0, ymHoxanT Ha 2,8 (aMnupHYecKH HalLeHHOe OTHOme-
meHue Cal: 5t0, B GeroHe Gea xaploHATOR), T.e. ONPERENADT KOAUYECT-
o Ca0, oTHOoCAmMeecA K L|eMEHTY. BWuMTas 3TO KOAUUECTBEO M3 BCOIr0 KO-
myectsa Ca0 (n.9.1I3 nacrosmux Meroauueckux pexomexmaumft) s mpobe,
noayvyapT B ocraTke Cal, comepxamyocs B KapGOHATHOM TI€CKe,

Paszgnennp aTo aHaueHHe Ha 90 ¥ ymHoxus Ha 100, HaxomsT KoJauuecT-
Bo CaC04 B GeToHe. EcxM necox COCTOMT 3 M3BecTHAKa, dra 1mPpa Oy-
neT Onu3Ka K CONEpXaHMD KapOOHATHOr'O necka B 0eTOHe,

B. DeroH Ha NMymioNlaHOBOM LieMEHTe HJH WIAKONODTIAHAIIOMEHTE

(MIM C BBeNEHHMEM 3THX N0GABOK OTHEALHO)
9.20. B cayuasx, korpa nerporpafmueckuit asanus (n.9.3 HaCTOAmMX

MeTognueckux perKoMeHpalmit) OCHADYXHT B 0OTOHE HANHUME SKTHBHHX MH-
HEPAJNLHHX NOG8BOK, TepMHUBCKAaA 06paGoTKa (NpoxanupaHWe + MOTpYXeHUe
B BOJY) MOBTOPAETCA He MeHee Tpex pa3, Mocile Uero NOoNydeHHAs  poc-
CHIb NOCHE4OBATEABHO NpOCeMpaeTcsd (NpOMWBAETCS) 4Yepe3 CHTO C OTBEep-
cruaM B O wm; 0,14 »u # uepea curo ¢ cerxolt ¥ CO8 (I'OCT 3584-73).

9.26. O6paoTrRa XpymHOro 3anciHuTens (Ppaxums KpynHee O MM) ITpO-
H3BOAUTCA Kakx ofwuyo (n.8.4). Ocraapunme 3 ¢paxumu (ocraThM Ha cHrTax
0,14 wm n ¥ 008 u Ppawumsa, npomenmans depea curo ¥ 008B) pucymusanT,
NMPOKAIWBAKT ¥ B3BEMUBADT, NOCHE YEro B HUX aHaiksoM no mn. 9.4
9.13 , 9.I5 Hacrosmmx Meromuueckux pexkOMeHAAIMI ONpeleaAsoT n.M.M.,
H.O. ® Ca0. Bce pacueTH menanrTcs Ha NpoKaleHHOE BOMECTBO.

9.27, Yro6u ycTpaHuTh M3 JANbHENWMX PACUETOB TPETUR KOMIOHEHT -
Necok, clenyeT OfNpenelHTbh colepxkaHue B necke oGeux dpaximit (ocrarox
Ha cure M 008 u ¢Ppaxima, npomegmas yepes cuto B 008) u pwuecTs 3TH
BONMWMHE U3 ofmero % dpaximit, noayueHHoro no n.9.26 nacrosumx Mero-
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OHYECKMX POKOMOHNAIMA. OTH MOMPABXH OTHOCATCA TOXLXO K LBYM TOHKMM
¢paxumsM, T.K. B necuaHo#t dpexumu (ocrarox Ha& cure B 0,14 mMv) po-
aBKM, TPUMEHAOMHE TOHKOMOJOTHMHK, NONXHW OTCYTCTBOBATH.

s aroro uny onpeneAsOT B npobe necka (6CAH OH MMEETCA) KOIH-
4eCTBO OGeux TOKKuX Qpakimit wix xe, eciu nMpolu NECKA HeT, NPHHUMADT
no I'OCT I0268-62 cpenwm#t % nuiesmaxux B necre (S5 %), ycaosHo paspe-
AAAl €r'0 TAKMM O6pasoM:

KORHUeCTRO (paxumyu, npomemme#t yepea curo 0,14 vw ¥  ocrasmeitcs
Ha cure ¢ ceTkoft ® 008, B mecxe papHo 4 %, a xoauuecTBO (paxiyK,npo-
menmet wepea curo ¢ cetxoit B 008 - I % or maccw necka.

[lpoueHT muneBuavux B naHHO# $paxipu onpemeaserca ymHoxexueMm 4 %
u I % coorBeTcTBeHto Ha ofmuit ¥ nmecka (ocrarox Ha cure 0,14 wm) B
NaHHOM o6pasne M JefieHHeM nojaydeHHux npowsBegeHkR Ha 100, [loxyuen -
HYD BeAWYMHY BHINTADT M3 % cooTsBercreyomeft fpaximu B oGpasye.

9.28. Jns onpeneneHya comepxaH4A iemeHra nepecuurtsrant % Ca0,
HaleHHHl NpH XMMHUECKOM aHaiule (pakipit, HA PACTBOPUNY® YU & C T b
(I00-H,0.), T.e. fopuyra (9) npuHuMaeT BUL:

Cal
Uﬁ% H ; 8pecxa

% 1eMeHTa = o aO (I2)

1leMEHTa ~ ““ necka
npuues aa aeyx ¢paxumit (ocraTok Ha cure B 008 m ¢paxums, npo-
menmas uyepe3 curo B 008), B KoTopux copmepmurcs nofaBka, B KadecTse
puuKTaemoro npuHunaercs » Cal noGapku:

Ea_oimw_ £ 0
al
(I00-H.0.) oGaBKK
4 HeMeHTa = _.___ML______ 100  (I3)
Caoueuen'ra = CaOnO GaBKy

lonyueHnwe KOAMYECTBA ieMexTa, %, o'rn%gr(:ﬂ K _pacTBOpHO® 4acTH
$paxumuit. YumHoxan MX NOCIEROBATEABHO HA L100-8.0.) o ya

100
(%_Mﬂ_-%w—m%, RoNyuaeM MOJPAKIFOHHOE COLEPEAHHE

([EMEHTA B PacTBOPHOA dYeCcTu uCChelyemMoit NPOCH.

9.29, lns onpeneneHuA conepxAHMA ROGaBKU M3 ofmelt maccu ¢paximi
(ocrarox He cure ¥ 006 u Ppaxkuusa, npomenmas uepes cuto ¥ 008) B %
BHUMTADTCA HafiieHHHEe KOMKUecTBa IleMeHTa IiA 3THX fpaximil U nompaska
Ha necox (mo n.9.27. hHacrosmux Meromuueckux pexoMeHgarmfl).

9.30. O6mee cogepxaxne LeMeHTa M N06aBKU B Hccaenyemoh npode
6eTOHA HAXONAT, CYMMUDYS HallléHHHe NOPPaKIMOHHO KOJIHUECTBA DTUX
MATEPHAJIOB .
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9.31. Lina onpeneneHus CONEpXBHAA MOCKA CieflyeT H3 MacCH §pak -
K, ocrasmeiica Ha cuTe 0,14 MM, BHUECTb COnepEaHHe lIeNeHTA B 3TO}
PpakuHd U X ocTaTKy npubaeurTbh o0e nOMnpabBKKH HA CONEpPEAHMEe IhJIeBUL-
HHX B TOHKKX (paxuusax (mo n.9.27 Hacrosmux Merommuecikux pexomeH -
naimit) .

9.32. Korpa ucxommue MaTepussii OTCYTCTBYONT, AOOYCKanT B QOpMy-
nax (I2) u (I3) pna onpeneneuns % 1jeMeHTa YCAOBHHO BEIWUWHH :

Ca0 s yemenTe (cuMran Ha nmpokaieHHoe BemecTeo) - 66 %

Ca0 B moGaBKe, B 3BBMUCKMOCTH OT TUNA, KOTODHE yCTAHABIKBASTCHA
KayeCcTBEHHEM ferporpafuuyeckuM gHaIM3OM Mo I.9.3 HacToAmMX Meromu -
yecKHX pexoneHmarmi, %:

LA 307 KAMOHHHX YII6H ....eeveeo.. 1=2;
BAA TPEMENOB eoeecsvsns scoscscases 0]
OIS HOMEHHHX MAAKOB +eesoeesnnsess30-49;
Cal B MECKE ceviveerevveccennncasealyO=].

9.33. ConepxaHne MOMEHHOrO I'pPaHyIMPOBAHHOI'O IUIAKA B UEeMeHTe
M LEMEHTHO~NIeCUaHOM PACTBODe MOXHO ONpefe/VTh TaKEe MO MeToguke™,
OCHOBBHHOR HA K30MpaATEeAbHOR DACTBODKMOCTH I[ENeHTA& M PPAHYIHDOBAH -
HOT'0 JOMEHHOrQ mjaaxKa B AlI8TOH-ITAHOJOBOM PACTBOpE CAIUIMIAGCBOR KKUC-
JOTH.

9.34. na paspneneHus 30JH K NECKA MOXET OHTh WCNOJB30BAH METOLN
LeHTPHPYTHPOBAHKA YKA38HHON cMecu B muakocT 1yxne {(pacreop I20 p
noguctoh pryrn u I00 p mommcroro xaawms B 70 mn IOHCTHILIKPOBAHHON)
BONH), OCHOBAHHH{ HA DA3NUYMK B YILAbHOR MACCE ITHX MATEpHAJIOB,
B nponecce ueHTpudyrumpoBaHus B XMOKOCTH TyJNe 30J& BCILINBaeT, & Ne-
COK OCTAeTCA HA NHe.

I0. KOMMYECTBEHHHW AHANM3 BETOHA C ONPENENEHMEM [[EMEHTA
[10 PASHOCTH (CHTOBON METOX)

10.1. Daxnu#t weTOl MOXET MPUMEHATLCA B ABYX BAPUAHTAX:

pasfenoHne GoTOHA HA KOMIOHEHTH TOJXbKO HarpeBaHWeM,

pasfeneHue O6eTOHA C MpPUMEHOHUEM XMUMHUOCKOR 00palOTKH IpOOH.

[0.2. llo nepsomMy eapuanTy npoGa CeToHa, MOAPOTOBAEHHAS K & K
ykaazaxo 8 n.7.1 Hacrosmux Meromuueckux pexomeHnaimit, nogBepraeTcs
IOBTOPHOR TepMuuecko#t o6paBoTke JO Tex Mop, MOKa B pacCHnaomeics

® Cm. "PexoMeHHAiM¥ NO ONDEReNEeHXD CONSPXAHMS JOMEHHOM'O I'DaHYIKPO-
PAHHOrO mraxka B 1emeHrax". M., 1978,
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CMECH He MCYe3HYT BHIMMHE T'Ia30M URCTHUKH 3ATREpIEeBHmero HIENMEHTa
(ceporo nsera).

10.3. lloaywexnas nocie NOCAEAHEro MNOACYHMMBAHHA CMeCh MPOCEMBA -
eTcA gepes cHra ¢ pasmepoN orpepctuit 10 »a, O wm m 0,14 wu, Cyanaa
OCTATKOB H& CHTE D MM ¥ 60N6€e OTHOCKTCH X KpPYNHOMY SANOIHUTEND.

10.4, Qpakuma wexny curaxu O My u 0,14 wu npescraBiser  coGolf,
B OCHGBHOM, MEIKM{ 3aNOlHHTEeXb - MNecok. YUuTHBaA, OQHAKO, UTO M O
I'OCT 8736-77 s necke nonyckaercs go 10 % Ppaximu weHpme 0,14 M M
NPK NOLCUeTe KOAMUSCTDA neckKa K cymwe ¢pairpifi mMexny cutramm C,I4 wmM
u 5 wM noGasnsercs eme 5 % Maccw 3Tofl cyMMu 38 cueT (paxuMd, Npo —
megmet uepes curo 0,14 wu. Ocrarox aTo#i mocnenHeft d¢parumu OTHOCHT-
CAl K IIEMEHTY.

10.5. llonxoe conepxanHve lEeMEHTA ONpEefeldAeTCH NMYyTEeM BHUKTAHKA K3
ofmett MACCH TPOGH GETOH& CYMMH KDYIIHOI'O M MEeJKOro 2ancAxHuTens (T.e.
CYMMH OCTATKCE HA BCEX CHMTAX) NJIDC BHUKCAEHHAd, KaK yKaszaHO Buie ,
LOJNA NecKa BO Jpaxuyuu mevbme U,14 MM,

10.6. ¥xazaHHull METOI pEeKOMEHOYEeTCH NPUMEHSThH TOrA&8, Korga G6o-
Jlee BAXHHM [PEICTABJIACTCA HE TOUHOCTL, A& OHCTPOTA BHIOJHEHHS AHAMU3A

10.7. lipn ycnoab30RaHuy BTOPOrO BAPMAHTAE AJA YCKODEHUA Ppa3Noxe-—
HU OeTOHA PEXOMEHLYeTCA 00patoTHAa NpPodh PacTBODPOM A30THOKMCIAOT'O
ammorun (NH4NO; ), [lpoGy GeroHa nNocne TepMMUECKOTO PA3NOKEHHA 3&TU-
panT B (apdopopofi vamke TaxMM KoanyecrpoM 20%-HOrT'O pacTsopa  a30T-
HOKKCAOIO AMNCHMA, TTOOH XMIKOCTDL IMOKPHEANA KYCKM 0eTOHAR, ¥ KUMNATAT
B TeueHue 24 4 (r.e. B TeueHne 4-5 palourx xHell), npuyeM Nocie Kax-—
BONO NEepepHBa PACTBOD 3aMeHAETCH CBemuM. Laa ycRopeHus npouecca
UKCTHE KYCKH MeGHA BHHUMANTCSH K3 UAlKK ¥ cOOMPpAnTCA OTReAbHO. JCKO-
PEHHO pPA3JIOEEHUA CNOCOOCTBYDT TaKXe JErKHe Y/apH NeCTUKoM (nepeBAH-
HHM WJIKM DPEe3UHOBHM) ¥ pasmuHaHue cMecu., CaupaHue oTPAGOTAHHHX DPACT -
BOpPOB NPOU3BOAKTCA yepes QUILTP, HA KOTOPOM MOI'YVT OCTATBCH  MEJKMUE
YACTHIN LIEMEHTA MAK recka.

lpumeuemme, [LanHuy weTof He TIPHMEHUM IIPM HANKMUMM KapGOHATHOIO
3ANOMHUTENA, TAK KBK M3BECTHAK USCTUYHO DACTBOpA-
&TCA B 3TOM pEaKTHBE.

10.8. llo oxonuanuu passioxenus GeToHa npo6y (BRANYUAA OTAOXEHHHE
mefeHKH) K 0CaNOK Ha JUALTPE, 4Yepes KOTOPH) CAMBANUCD PACTBOPH,
MPOMHBADT BOHO#A, COOHpawT BMECTe, BHCYWMBSKNT, B3BEHMBSNT 4 NOJBEp -
renT curosoMy aHamusy no nn. 10,3 u 10.4 Hacrosmmx MeTonuueckux pe-
KOMEHRAIMR IiA OnpelieneHWR KOJIWUECTBA MEAKOrO W KDPYIHOI'O 3alOoJHUTeNAd
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10.9. Conepxanue nemenTa onpejenferTcs MO PA3HOCTH Mexny Maccof
HecnenyemMot npoSu OeToHA ¥ Maccoft cymuu MENIKOTO W KDYIMHOTO 3af0JMHH-

T8JNA.
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[lpuroxeHne

[IPYRMEP PACYETA COCTABA SATBEPAEBUEIO BETOHA AMisi OHLE'O CHVYAS -
BETOH HA MNOPTIAHAUEMEHTE, C OBHYHEM (HE KAPBOHATHHM) I[TRCHOM

TpeGyerca onmpenennTh BemeCTBeHHnt COCTAB 3aTBepuesmeroc GeToHa,
eCAHX 3aLaHHHR cocTap 0eTOHR COCTABAAN:

B MACCOBHX YACTHX 1.2,07:4,07

B % 14:29:57.

lprmenseM mMeTOl INPAMOrO ONpelleleHES COIEPXAHHA UEMEHTA.,

A. AHanM3 npH HAAMUMHK KCXOOHHX KOMIIOHEHTOB

[locne TepMMUeCKOro pasNOXeHUS, PACCEMBAHMA H& CHTAX M IPOMHBXM
KPYTMHOIN0 3an0OARKTERA NOAYUEHO:

HexonHas Habecka (A) ..... e
Macca nocae repumueckoit oGpaGOTKH (B) cee 276 100
OcraTok Ha cuTe O MM (KpynHu#t sanoaHurexns
JO NPOMHEKE —B) ceeeececocrccecssconseen . 197 96,8
llpomxo vepea curo O mu (I') ..eeee.... ceos 1I9 43,2
Kpymuuit sanoaxnurenp nocie npomusxu (M) .. I ab,8
O6mas nompasxa (passocrs mMacc K) ...... 3 I,I1
B rom uncae:
Ha necok (E) ...vvveiineceens ees 0,01 0,2
Ha ueMeHT (K-E) ...c.cieereeress 2,49 0,9
[lonHas macca pacreopHoft wacru (I'+E) ..... 122 44 .3

JlaHHNe XHMHUEeCKOrO aHAAK3& TOHKOpAcTepTOff cpegHefi npolu pacr -
BOpHOR uacTH 6eTOHA M MCxonHHX MarTepuanoe (no n.9 nacrosumx Mero -
AMuecxux pexomenmaimit) B ¥ npureneHn » TaSaume.

ey sy G | 10 [0 | g [

PacTROpHan qacTh 69,18 17,30
HoxonHuft yemeHT 9,76 94,24 22,00 959,00
llecok 98,82 I[,I8 0,34 0,30
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KoruuecTBo 1jeMeHTa BuymucaseM no Gopuynam (7), (8), (9) nacrosn -
mix Meromuueckux pekKoMennarmii:

p % or MaccH pacTBOpHO#t UACTH p ¥ or Maccu GeroHa
% uewenra = 3082-LI8) 100 318  3LEMI .08 ()
94,24-1,18 100
% newenra = +2296-0,34) 14y . 28 7 28,7.44,3 _ 10 7 (8)
220,34 100
%euea'ra=(r73"03 . = 28,9 M:m,& 9
a 59,05-0,3 "0 ~ < 100 (9)

Hroro cpemsmit % memenra = 13,2

Jllanee pacueT MOXHO BeCTH, NORbayAch WAK cpemumm (13,2 ¥) w a u
MaxcumarbHuM % newmenra (14,08),

lfpu cpeprem % lpu maxcumancuom %
1IeMEHTA neMeHTa
Conepmanue nemeHTa
B npode Ge C
NoNnpasxof , 13,240,9 = 14,1 14,08+0,9 = 14,98

Conepxanue necxa
NoO PA3HOCTH,

Conepxanue necxa

44,3-14,1 = 30,2 44,3-14,08 = 29,32

¢ TONpaBKoft, 30,2+0,2 = 30,4 29,32+0,2 = 29,82
Mponopums Gerona, ¥]14,1:30,4:55,8 14,968:29,52:55,8
To xe, B MACCOBHX

YacTAx | 1:2,15:3,96 I1:1,97:3,72
OrxxoHeHHA B al-

COADTHHX, % +0,1I, +I,4; -I,2 +0,98; +0,52; -I,2
OrHocuTenbHas ORMOKX

g 10,7; 4.8; 2,1 7,0: 1,79 2,1

Kax BunHO H3 NMPHBOREHMNX AAHHHX, HONYUYOHHHE MOCKe AHANM3A IIpO-
nopimu GeroHa 1:2,15:3,96 u [:1,97:3,72 Gausxu x 3agamxo#t, oTHOCH -
TeXbHHE OTKIOHEHHA OT 3aNaHHOrO COCTaBa He npeswmant 5-7 %.

Aas Toro, 4rolu PHPA3XUTH nmponopuMp GeToHa B O0meMHEX 4acTAX,
cCrenyeT paj’feNMTh BONHWHHH MACC Ha cooTbercThypuMe O0neMHwe  MACCH
M NEepPecCYHUTATH, NMPHHAB JOAD [[EMEHTA 38 GAMHWIY.

Ofperaine MACCH,KI/ i :

HEMEHTE cecovesens 1,2
necua o % & $ 5 4 4 99 & @ 1'5
MEOHA .ocecaee eoe 1,3
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B. Ilpn oTCyTCTEMM MCXONHHX MATEPHANOB.
B sroM cayuae coxepxaume pacrpopEmoro (I00-h.0.) B pacTBOPHOR

gacrr (30,82 ) OTHOCEM K COZEDXAHED meMerTa. [P STOM  HoXyuae

caezyomx#t COCTaR GETOHA:
30,82,44.3

OOﬂ.Bpl‘a}{le [IEIBHT& S0 s ensscesbRee _-"‘_I':'"w""’_ = 13’6 %;

COepXaHU® MOAXOr0 samoadurenn .. 44,3-13,6 = 30,7
CONOPKAHNE KPYNHOT'O SANOXHUTON ceeeccescocee D048
cocras GeToHA B % ceevecceccnesne 13,6:30,7:55,8;
TO X€, B MACCOBHX UACTAX coesec.. 1:0,20:4,10;
OTKAOHEHAE OT 3J/NAHHOI'O COCTABA
B Q6COMDTHHX % veneeevcccosvcoaes =0U,45 +1,7: =1,23
OTHOCHTEAbHHE OTKEOHeHHA B % .... 2,89; 5,8; 2,1.

Taxum o6paszoM, U B 9TOM CHYYAE OTKAOHEHMA OT 34NAHHOT'O COCTARS&

GeToHa He npepsmant 6 %.
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