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NPEJHCIHOBHE

B pyxkosoacTBe npHBeleHbl TpeboBalHs K MaTepHaJlaM, peKoMeHIa-
UHH 1o BLIOOPY BHAA H KOJHUECTBa A06aBoK, ocoGeHHOCTH noabopa
cocTaBa 0OeroHa, pcKoMenaallli [0 MNPHIOTOBJAEHHIO BOAHLIX pPacTBOPOB
HJAH 3MYJbCHA 100aBOK H OGETOHHOH cMecH, MO Ha3HAyeHHIO pexHMA
renaoBoli o6paborkn OeroHa, TpebOBaHUA MO KOHTPOJIIO 38 IPOH3-
BOACTBOM paboT H KauecTBOM OeTOHa, Mo TexHHKe 0e30MacHOCTH H OX-
paHe Tpyla.

Pykosoactso paspaboraHo HHWI)KDB Toccrpos CCCP (mokropa
rexHnueckux Hayk C. A. Muponos, b. A. KpwuioB, &. M. Hsanos,
C. H. AnekceeB; xaHauaaTtbl TexHHueckHx Hayk A. B. Jlarofiaa,
O. E. Koposesa, B. I'. Barpakos, H. K. Posenrans, A. M. Iloxsab-
Holil, I'. A. Byxesuu, JI. M. Kapnukosa, A. B. {wmH, xaua. xuMm. Hayk
U. U. KypbatoBa, nHxk. b. A. YcoB) coBmectHo ¢ Pocrosckum [Ipom-
crpoliHrunpoekToM ['occTtpoas CCCP (xana. texH. Hayk I'. Il. HMHozeM-
xeB), [uenponerpoBckuM ¢uanasom HHUUCIT Foccrpos YCCP (xang.
rexdH. Hayk [". B. Ilyxaabcku#i), uHcTHTYTOM OprnpoMcrpoirn Muunpom-
crposi CCCP (kaun TtexH. Hayk C. Il. Tuxonos), BHUWIIHMTenaonpo-
exTOM MuuMoHTaxcneuctpos CCCP (kaunx. texH. Hayk D. [l. Tpunkep),
MAJIM1 Munusyza CCCP (x-p xuM. Hayk B. B. Parudos) u T'HMCH
Muusyza PCOPCP (xanumaumatrbel TexHuueckux Hayk B. C. lcaes,
. I1. ®epnn).

B PyxoBoaCTBe HCIOJL30BAHBl TakK»Ke pPe3yJbTaThl HKHCCAeAOBaHHH
Honreukoro [Ipomcrpoiinnunpoekta I'occrpos CCCP (xaHA. TexH. Hayk
tO. Tl. Yepuuiues), LUHHUHUOMTII Tocecrpos CCCP (kaHa. TexH. Hayk
I'. Il. boBun), Bopowuaosrpaackoro ¢uauasa HHUHUCII Toccrpos
YCCP (maxk. M, K. LUeayiko), HHIllemedra MuHcTpoiAMaTepHason
CCCP (a-p rtexH. nHayk lO. C. Manunun, naxk. I'. M. TapHapyukui),
Anma-Arudckoro HHHcerpommpoekra  MuHctpofimatepuanos CCCP
(kaHA. TexH. HayK ¥. A. AsanoB), YxpHUHUT'uM Munsogxosza CCCP
(kaHA. TexH. Hayk B. H. Jlemexos), UHHUMC Munrpatcerpos CCCP
(kanaunatel TexHuyeckux Hayk B. C. Taanxos, I'. C. Posk), BHUHNT
Munssepro CCCP (a-p texH. Hayk B. B. CTONLHHKOB, KaHA. TexXH. HayK
L. T. T'mns6ypr), XCH Minceabxo3a CCCP (xaHx. TexH. Hayxk I. L.
Meaamen), MAJI} Muuysa CCCP (x-p texH. Hayk C. B. LllecTonepos)
H MXTH Muusyza PCOCP (a-p texs. Hayk 1O, M. byrT).

3aMeuyaHus 4 NpeAJOXKeHHs N0 coaepxaHHio PyKOBOACTBA NpPOCHM
HanpasJsaTh no ajgpecy: 109389, Mocksa, 2-9 Wucrutyrckas yJa., b6,

HITN)KDB, naGopaTtopua Ne 9.
Hupexyua HHH KB

1Y 3ak 629



1. OCHOBHBIE NOJIO)KEHHA

1.1. Hacrosuiee PykoBoactsBo pacnpoctpaHfierci Ha
IpHMEHeHHe NPH NPOHU3BOACTBe COOPHLIX H3deJHH H BO3Be-
AeHHH COOPHO-MOHOJHMTHBIX M MOHOJMTHBIX KOHCTPYKLHH
Pa3JHYHOrQ Ha3HAYEHHUA H3 TAXKEJOT0 H KOHCTPYKTHBHOTO
(Mapokx no npouyHocTH npH ckKatud Oosee 100) snerxkoro Oe-
TOHOB, IOABEpPrarwlHxXcd TenaoBod o0paboTKe NpH TeMIie-
parypax a0 100°C (nponapuBaHulO, 3JIEKTPONPOrpeBy, 3JEK-
TPOOOOrpeBy, 3JEKTPOPA30rpeBy H NapopasorpeBy CMecCH,
CYXOMY INpOrpeBy U Ap.), CAeAYIOIIHX XHMHYECKHX A00aBOK
(10 BUAY H HOMEHKJAType):

YyCKOpUTeNeH TBepAeHHUs1T OeTOHa — XJ0opHJa  HaTpHuA
NaCl, cyabdara sHaTpus NaySQOy, cyabdara kaansg KySOy,
xaopuiaa Kaabuusa CaClg, HuTpaTa Kaabuua Ca(NOj)s, HH-
rput-Hutpata kaabuua HHK, HuTpuT-HHTpaT-XJ0pHAA
kaablua HHXK, NaCl uauy CaCl; B coyeTaHHH ¢ HHTPHTOM
Hatpua NaNOQO, unu HHK B cootHowenun 1:1 no wmacce;

MAACTHOHUHUPYIOUIHX — CYJAbPHUTHO-APOKIKEBOH OpaxKKH
CIDb, cynabdpurHo-cnuprosoit 6apast CCb;

JaCTHQUUHPYIOULIe-BO3AYX0BOBJ/EKAIOIHX — MbIJIOHAQ-
T4, OMbIJIEHHOH PacTBOPUMOH cMoubl BJIXK, 3THACHIHKOHA-
ta Hatpus [KJ)K-10, metnncunukonara natpusi FKXK-11;

BO3J1YXOBOBJEKAUIUX — CMOJIbl HEUTPAJU3OBAHHOH BO3-
AyxoBoBJaekaomed CHDB, cHHTETHUYECKOH MOBEPXHOCTHO-aK-
TuBHOH Jo06asku CIIJ, oMblJeHHOro ApPeBeCHOro nekKa
[JTHWTIC-1;

VHKpoOraszoo0pasyioileii — nonuruapocunaokcana I KXK-94.

Bo3voxHO npuMeHeHue Apyrux go0aBoK YKa3aHHBIX Bif-
JTOB [IPH COOTBETCTBYIOUIEM TEXHHKO-3KOHOMHYECKOM 000-
CHOBAHHM H obecreyeHud HeoOXOAUMOro sdp@dexra B OETOHE.

Bansinue 1060aBOK YKa3aHHbIX BHJI0OB Ha CBOHCTBA OETOH-
HOH cMecH H 3aTBepaeBuIierc 6eToHa HNPUBOAHUTCHA B IIPHJO-

XeHuuu 1.

[TpuMeuanune OcHoBHble NOJMOKeHHS HacTosllero PykoBoacTea
PaCnpOCTPAHAOTCH H Ha OETOH, BbiIEpXHBAeMbl B €CTECTBEHHLIX YCJIO-
BUAX B cooTBetcTBUM C TpebosaHusiMu raasul CHull 111-B.1-70 «betou-
Hbie M Kene300eToHHble KOHCTPYKUHH MOHOAHTHLIe. [Ipasusa npousson-

CTBA U NPUCMKH paboT».

1.2. B PykoBoacrse narwotcd OCHOBHBIE TIOJOXKEHHd IO
BONPOCAM NPHMeHEHHd yKa3aHHbIX B II. 1.1 100aBOK U HeKO-
TOPBIX HX coyeTaHHN (KOMIIeKCHbIX H00aBOK) B GeTOHH HAa
MHHEepaJbHbIX BAXYIIUX H 3aNOJHUTEAAX C ILlEJIbIO:

yMeHbIleHHs pacxoAa HeMeHTa,



O6aacTb npumenenns 1006aBoOK

Tadbauuwa 1

Ne n/n

Tun u3geadit ¥ KOHCTPYKUHH, yCa0BHA HX

3KCNAYaTalHy

NECI ’
CaCl,

| METPOM O VM H MeHee

[lpeaBaputenbHO-HANpPAXKEHHbIe H3]eHA,
PYKUHH ¥ CTHIKH (KaHaabl) cOopublX H cGOPHO-MO-
HOJHTHRIX H3JeJHH M KOHCTPYKILHN, KpoMe cJyua-
€B, YKa3aHHLIX B N. 2 TAaHHOH TaOJAHLbI

KOHCT-

[IpenBapuTe/bHO-HANPSAXKEHHBIE H3AEJMHA H KOHCT-

E/Kmm apunpona}mue cranpto kjaaccos Ar-1V, Ar-
Ar-VI, A-IV u A-V

JKesezobeToHHBE H31EUS H KOHCTPYKLUHH C  He-
HanpAraeMon apMaTypod anaMeTpoM Oonaee 3 MM

)Kene3obeToHHble H3ae M H KOHCTPYKUHHM C He-
HanNpAraeMon apMaTrypoi KJacca

CTeiky Ge3 HanpsiraeMoHn apMaTyphl
COOpPHO-MOHOJHTHHIX  Ke.1e300eTOHHBIX
KOHCTP VKLU

cOOPHBIX H
H3eJHH #

B-I u Bp-1 nua-

CAb,
CChB,
NaCl - NaCl - BJIXK,
Na,S0,, |Ca(NO,)s. | +NaNO,, | +HHK, | TKX,
K,80, HHK CaCl, - CaCl, + CHB,
4 NaNO, { + HHK, Clijg,
HHXK | LLHHUIIC-I,
MBLIOHAMDT
+ + ~ — +
+ ~ = — +
+ + + - +
+ + + + +
+ + — — 1




Tin H3AeaHA ¥ KOHCTPYKUHA, YCNOBHA HX 3KCnJAyaTallHH

Ne n/n

NacCl,
CaCl,

- p

JKene3o0eTonnbe H3AeNHA H KOHCTPYKUHH, Npea-
| Ha3HaueHHHE NA5 3KCNAYaTalHH:
a) B BOJE H arpecCHBHHIX pacTBOpax

6) B HearpeccuBHOW ra3oBOfl cpelie NMPH OTHOCH-
TeJbHOH BJIAXHOCTH Bo3ayxa ao 60%

‘ B) B arpecCHMBHOM rasoBofl cpeje

r) npn OTHOCHTENbHON BJIAXKHOCTH BO3ayxa GoJiee
60%, ecny sanonHHTesb HMeeT BKJIOYEHHA peak-
[LHOHHOCTIOCOGHOTO KpeMHe3eMa

R) B 30HAaX JAeRCTBHA OJYXIAIOUHX TOKOB .

| DeTOHHHEe U Xene3obHeTOHHHE H3NEeNHS H  KOHCT-
7 | PYKUHH, HMEIOUHEe 3aKJaJHHE 4YaCTH ¢ MOKPHLITHAMH
M3 LIMHKA HJAH aNIOMHHHS:

a) C JIAaKOKpPaCOUYHHMH HJH JAPYTHMH 3al(HTHBIMH
|  CJOSAMH NO HHM . .

6) 6e3 JIaKOKpAcOYHBIX CJ/IOEB Coe .

8 DeToHHHE H3feNHS H KOHCTPYKLHH, npelHa3Ha-
YEHHHE 1JIf 3KCOJMyaTallHH B YCJOBHAX, yKa3aHHBIX

B . 6 «r» ganyoi Ta6JauuUH

—NaC(Cl

.| +CaCl; |

f1podoaxcernue taba. !

N Cl + NaCl +
Na,SO‘. Ca(NO')’, + I’a\laNO. ’ + HHK,
K,SO, HHK | CaCl, + fﬁk}j‘
I + NaNO, | "yHXK
-+ +- +-
+ -+ + -+
+ -+ + -+
— 4 _ —
— I  — ——
|
+ -+ + +
— 4 . _
— + — +

el —

CAB,
CChB,
BJIXK,
KX,
CHB,
Criz,
HHHTIIC-1,
MBLTOH3)T

+ 4

+



IIpumevannsa: 1. 3uak MuHyc (—) oO3HauaeT 3anpelieHHe, a MaOc () AONYCTHMOCTb BBeJeHHSt KOOABKH.
2. BO3MOXHOCTb MpHMeHeHHs A06aBOK MO MO3HUHAM |—5 AOMXKHA YTOUHATbCA O MO3HUHH 6.

3. Ilpn npuMeHeHHn N06aBOK no n. 6 «a» u «B» HeoO6XOAHMO yuuThiBaTb TpeGosaHus raasel CHull 11-28-73 «3a-
INHTA CTPOHUTEJbHBIX KOHCTPYKHUHHA OT KOPPO3HH®B YACTH IJIOTHOCTH H TOJLIHHBI 3aLUUTHOro csog 6eToHa u 33UIHUTbI H3-
J1€.THH H KOHCTPYKUHA XHMHYECKH CTOHKHMH MOKPHITHSAMH.

4. Ilpn onpenenesun 06sacTH NPHMEHEHHS KOMMJEKCHOA n06aBKH, cojepkKaulefi YCKOpHTe/Nb TBepAEHHA, CleAyeT py-
XOBOJACTBOBATbHCA OrpPaHHYEHUAMH O €r0 NPHMEHEHHIO.
5. U3gennss W KOHCTPYKUMH, MEPHOAHYECKH YBMAXKHAIOUIHECS BOLON, KOHAEHCATOM WJIH TEXHOJOTHYECKHMH MHIAKOCTA-

MH NPH OTHOCHTEJBHOH BJaXKHOCTH Bo3jayxa MeHee 60%, npHpaBHHBAOTCA K IKCMJAYAaTHpYEeMBIM  APH  OTHOCHTEJbHOH
BJAXHOCTH Bo3ayxa G6ojee 609%.

6. Bu6op cucTeM NaKOKPACOUHHX HJAH APYrHX 3alIUTHLIX CJ0EB NO No3. 7 «a» NMPOH3BOAHTCA HA OCHOBAHHH CMELHAJb-
HBIX HccaeaoBaHu#t., OrpaHHdeHHs Mo npuMeHeHHio ao6aBok no no3. 7 «6» (kpome NaCl u CaCl;) BBeseHn H3-3a OT-
CYTCTBUS HCUIEAOBAHNH.

7. ArpeccuBHOCTh cpeabl ycraHasaupaercss mo CHull 11-28-73 «3amura CTPOHTENBHBLIX KOHCTPYKLHI OT KOPPO3HH».

8. Hanuune Gayxnpawnomux TokoB ycranaBaupaercad no CH 65-67 «Hucrpyxkuus no 3auiHTe XKeJle3066TOHHBLIX KOHCT-
PYKUHH OT KODpPO3HH, Bhi3niBaeMOfi ONyXAAIOUIHMH TOKAaMH», B KOTOPHIX NMpHBedeHbl TaKxXe TpeOOBaHHS K TOJILHHe 3a-
HIHTHOrO CJ0A H RNJAOTHOCTH GerToHa.

9. Hannune BkaOueHHA peakUHOHHOCNOCOGHOro KpeMHe3eMa ycCTaHaBjauBaeTcs No «PekoMeHAaluaM 0o onpejeseHHIo
PeaKLHOHHOH CMOCOOHOCTH 3anogHuTeNell O6eToHa co wenouamu ueMenta» (HHMUM)KD, M., 1972) uau <«PyxosoacTsy no
NMPUMEHEHHIO 0eTOHOB ¢ NPOTHBOMOpO3HHIMU ao6GaBkamu» (HHUHUXKD, M., Crpoiuszar, 1968).

10. K n. 6 «B» B raszoBofl cpene, comepiKaluel XJOP H XJOPHCTLIT BOAOpPOA, JA00aBKH-3AEKTPOJUTH, 3a HCKJIOUEHH-
eM HHK, nonyckaiorca npu Hanwuwu cneurdaJbHoro o60CHOBAHHS.



YJAY4UIEHHA CBOUCTB O€TOHHOM cMecu (OIHOPOMHOCTH,
vao6006pabaThiBa€MOCTH, HepaccjJanBaeMOCTH, 3JEKTPO-
MPOBOAHOCTH H AP.);

PETVJUPOBAHUA CKOPOCTH I1POUECCOB CXBAaThIBAHHA, TBEP-
NE€HHS, TeNJOBbIAeJEeHHS;

COKpalleHHsa pexuMa TenNoBon o6paboTku 6eTOoHAa;

MOBbILLUEHUA NPOYHOCTH, MOPO3OCTONUKOCTH, HMJAOTHOCTU H
HEeMMPOHHIIAEMOCTH, a TaK¥XKe YJyUIlleHHUsA APYruxX CBOHCTB 3a-
TBepaeBiuero 6etoHa.

1.3. [lobasku, ykasaHHsie B 0. l.l, paspeliiaetcs BBO-
ANUTb B COCTAB TSXKENbIX H KOHCTPYKTHBHBIX JIerKHX 6eTOHOB
MPH H3rOTOBJIEHHH HeapMHUDOBAHHBIX H aPMHPOBAHHBIX H3-
AEMMU U KOHCTPYKUWH B COOTBETCTBHU C YKa3aHHAMMH, NpPH-
BeJEeHHbLIMH B TalJ. 1.

1.4. JIna obGecneueHHsl BLICOKOI'O KauyecTBa 6eToHa ¢ 10-
6aBKaMu IOJMXKHBI COONMWIATLCA TPpeOOBAHURA, NMPEAYCMOT-
peHubie 'OCT [13015—67* «HM3nenusa Kere306eToOHHbBIE U He-
roHHble. Ob0UiHe TeXHHUeCKHe TpeboBaHHuA», raaBaMu CHull
[1I-B.1-70 «berouHble 1 Kene306eTOHHBIE KOHCTPYKIIMH MO-
HosnuTHble, IIpaBuaa npousBoacTBa M NpHeMKH paboT» H
CHull 11-28-73 «3auiura CcTpOHTENbHbIX KOHCTPYKUHHA OT
KOPPO3HUU», a4 TaKKe DEKOMEHIAUHWH HacToslero PyKOBOA-
CTBa.

2. TPEBOBAHHNSA K MATEPHAIJIAM

2.1. LleMeHTHI, HCIONb3yeMble JIJIs1 TIPHTOTOBJEHHS 6eTo-
HOB ¢ JoO0aBKaMH, AOJNXKHBLI YAOBJAECTBOPATL TPeOOBaHHAM
FOCT 10178—62* «IlopTtnaHalUeMeHT, WJaKONOPTJAAHALE-
MEHT, NYLUUOJNAHOBbIH MOPTAAHALEMEHT H HX DPa3HOBHIHO-
CTH» UJAH AedcTBYyOWMX TY Ha pPa3sHOBUAHOCTH YyKAa3aHHLIX
[IEMEHTOB.

2.2. 3anoJHUTENH IAA TAXKeJAblX H JeTKHX OeTOHOB H0JI-
XXHbl YAOBJAeTBOPATL TpebGomauuam aedcrBywomux ['OCT u
TY, a takxke tpeboBaHuam [TOCT 10268—70 «3anoJHuTean
18 TsKenoro 6erodHa. Texuuueckue tpedosaHusa» u [OCT
9757—61 «3anoauuTeNM NOPUCTHIE HEOPranuuyeCKue AAK
Jerkux 6etoHoB. Kamaccupukauusy.

2.3. Boaa aaa nprarotoBiaeHdst 6eTOHHON CMecH ¢ no0aB-
KaMy¥ J0JXKHa yI0BAeTBOpATh TpeboBaHuaM raarpl CHull
[II-B.1-70 «beronuble u xene3zobeToHHbIe KOHCTPYKUHH MO-
HOMUTHLIe. [lpaBusia NpoH3BOACTBA M NDHEMKHU DaboT».

2.4. Martepnaani, HCnoAb3lyeMble A TNPUTOTOBRJEHUS
FHIAPOTEXHHYECKOr0 6eToHa, NOJIKHbLl YAOBNETBOPSTbL TPebO-
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panuam [OCT 4797--69* «bBeton ruapotexuudeckuir. Tex-
HHueckHe tpeOOBaHHA K MartepuasiaM AJsl ero nmpHroToBJe-
HHS».

2.5. Xumuueckue 100aBKH NOJXKHLI yAOBJAETBOPATL Tpe-
6oBanusaM aedcrtByolHx I'OCT u TY. Kpatkas xapakrepH-
CTHKA A00aBOK NMPHUBOJAHTCHA B NMPHJAOKEHHH 2, a OCHOBHbIE
I0Ka3aTeau UX BOAHBIX PAaCTBOPOB — B NMPHJIOKEHHH 3.

3. BbIbOP BUJAA U HASHAYEHHE
KOJHYECTBA JOBABOK

3.1. Bua no6aBkH B 3aBHCHMOCTH OT LlelH ee NpHMeHe-
HHS HEOOXOXHMMO Ha3HayaThb B COOTBETCTBHH C PEKOMEHIa-
uuaMyu mm. 3.2—3.8¢ yuetom TpeboBaHHH 1n. 1.3 H TeXHAKO-
3KOHOMHUEeCKHUX MNokasartesieH. Ilpu Bnibope nobaBKH HeoOl-
XOIUMO HCXOAHUTb M3 TOro, 4To A006AaBKU OAHOI'O H TOINO XK€
BHIa, KPOMe YCKOpHUTeJeHd TBepAEHHH, 110 CBOEMY TeXHHUe-
CKOMY 3(ddeKTY npakKTHUYeCKH paBHOLIEHHBI, 4 CTOUMOCTb J0-
O0aBkH (py6.) B pacuere Ha 1| mM® OGeToHa B cpeaHeM COCTaB-
asier: LIHHUIIC-1, CITA—0,01; BJIXK, mblaiodadprta — 0,03;
Clb, CCb—0,05; CHB—0,08; NaSO,—0,1; NaCl—0.2.
CaCl, — 0,25; NaCl4+HHK, CaCl,4+HHK-—0,45; KoSQ,,
Ca(NO3)s, HHK, HHXK —0,5; NaCl4NaNQ,, CaCl,+
NaNO,—0,7; TK)KX-10, TK)X-11—0,9; 'K)K-94—1.

3.2. [lnia coKpalleHHs pexXuma Tem1oBod 06pabOTKH, a
TaKXe A9 YCKOPeHHSA TBepAeHHUsA OeTOHAa, BbLIIEPKHUBAEMOTO
B €CTECTBEHHBIX YCJOBHSX, B cCOCTaB OETOHHOH CMECH pPeKo-
MEHAyeTCs BBOAHTb A00aBKY YCKOPHTe/ISI TBeplAeHHs 6eTo-
Ha. [Ipu BBIGOpe N0GaBKH HEOOXOAHMMO DPYKOBOILCTBOBATLCSH
TeéM, 4TO, KakK npasuio, Na;SO, K3SO, Ca(NO3), 1 HHK
3¢ eKTUBHBI AJ51 6ETOHOB, NIPHIrCTOBJIEHHLIX HAa OCHOBE HH3-
KO- H cpenHeamoMuHatHplX ueMeHtoB, a NaCl, NaCl--
-+-NaNQO,, NaCl--HHK, CaC';+NaNOQO,, CaCl,4+HHK #u

HHXK — Taxxe u Ha 0CHOBe BBLICOKOAJIOMHHATHBIX.

OpHEHTHPOBOUYHOE COJEpKaHHE TPeXKaJabLHEBOro aJtio-
MHHATa B KJIHHKepaX Pa3/IHYHbLIX UeMeHTHbLIX 3aBOAOB IPHU-
BOAHUTCA B NPUJOXKEeHUH 4, a NaHHbLIe 1O BJHAHHIO J0OaBOK
yCKOpHUTEJNeH TBepIeHHS Ha NMPOYHOCTb NpoNapeHHoro 6ero-
Ha —- B IPUNOXKeHUH S (Ttaba. 23).

3.3. C menbio yMmMeHblleHHUSI pacxoja IlleMeHTa B COCTaB
OeTOHHOH CcMecH MOTyT BBOAHTBLCH TIacTHOHIHpYIOLLHE,
1acTHPHUKPYIOLE-BO3AYXOBOBAEKAIONIHE, BO3AYXOBOBJe-
Kalouue H ycKopsirouine tBepAeHHe N100aBKH, a TaKxke coye-
TAaHHS TNOCHEeNHHX ¢ noOaBKaMH YKa3aHHBIX BHIOB. BblbGop
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nobaBK¥ NOJMXKeH NPOU3BOAMTbCA B 3aBUCUMOCTH OT TEXHO-
JOTHH NIPOH3BOACTBA, ¢ YYETOM BJIHsiHUA J00aBOK Ha CBOH-
cTBa OETOHHOH CMeCH H 3aTBepleBuierc OeToHa (NpHIOXKe-
HHe 1).

Hass npaBHJbHOro BbiOOpa N06aBKH HeoOXOZHMO PYKO-
BOACTBOBATHCA CJAEAYIOIIHM:

NPpUMeHEeHHe NJacTHPHUHDPYIOUIUX HAH MJAACTHOHIHPYIO-
l1e-BO31YXOBOBJeKaomuX A00aBoK 6e3 YAJUHEHUS TEXHOJO-
rHYECKOoro LKMKJa BO3MOXHO B TOM CJydae, eC/1¥ OH COCTaB-
JsieT COOTBeTCTBeHHO He MeHee 13 ¥ 14 4y nus OeTOHOB HA
nopTiAaHgueMenTtax, 16 1 14 u 118 6€TOHOB Ha WIJIAaKO- HUJIH
NYULUOJAHOBBIX IOpTJAAHAIEMEHTAX; I[IpH 3TOM HU3AEJHA U
KOHCTPYKIIHHA 10 TenJoBO¥M O0OpabOTKH BLLIEPKHBAIOTCS HeE
MeHee 2 4, a CKOPOCTh NOoJAbheMa TeMiepaTypbl He NpeBhIllIa-
et 20°C B yac JH60 ¢ MEHbIUHM NpeABaAPHTENbHLIM BhIIEp-
JKUBAHHEM, HO CO CKOPOCTLIO NMoAbeMa TeMneparypbl He 60-
naee 15°C B yac; npH MeHbUIHX LHUKJAX TEINJOBOH 06pabOTKH
naacTi@UUUpYyIOolIHe HAH MJaacTHQUHUUPYIOLIe-BO3AYXOBOB-
JekKawlinve xo6aBKH MOLYT NPHMEHATHCA B CJlyyae HCHOJb-
30BaHHA 3aKPbiThiX (GOPM HJIH B COUETAHHHU C YCKOPHTEJISAMH
TBEPAEHHA; BO3MOXKHOCTh NPHMeHeHHs J00aBOK APYrux BH-
0B He 3aBHCHT OT INPOJOJKHTEJbHOCTH TeINJoBOH obpa-
OOTKH;

3P PeKTUBHOCTL [PHMEHEHHUS NJaCTHOUHUHUDYIOWIHX H
nJaIacTHPUHUUPYIOUIE-BO3AYXOBOBIEeKaOUHX H00aBOK, Kak
MpaBUJIO, BO3pacTaeT ¢ YBeJHYEHHEM pacXxolna ueMeHra B Oe-
ToHe (cBbliie 350 kr/M3), a 3phHeKTHBHOCTb BO3AYXOBOBJIE-
KaIoMHX H YCKOPAWIUX TBepAeHHe N00aBOK € YBEJHYEHHEM
pacxoja ueMeHTa, Hao6opOT, YMEHbIIAETCH;

HEe3aBHCHMOQ OT jocturaemoro agdexra no 3KOHOMHH 1e-
ME€HTa TNPH NPHUroTOBJEHUH OETOHOB, K KOTOPbIM MpeabAB-
JAKOTCA INOBbIWIEHHLIE TpeOOBaHUAl MO JOJTOBEYHOCTH, B CO-
cTaB OETOHHOM cMecH Lesecoofpa3HO BBOAMTL BO3JYXOBOB-
Jexawpouyde, naacTH@UUHUPYIOLLE-BO3AYXOBOBJIEKalOIlHe [fO-
6aBKH MJHU HX COUYETAHUSA C YCKODHUTEJNAMH TBEepHAEHHSA,

NPH BBeAEHHH NJAaCTHQUUUPYIOIUHX U NIACTHPHIHPYVIO-
l1[e-BO3AYXNBOBJeKaOWMUX N00aBOK B 6eTOH, NpelHAa3HayeH-
HbIH IOJS1 BbiAEep>KHBaHUS B €CTECTBEHHBIX YCJOBHAX, He0b-
XOXHMMO YVUHUTHbIBATb 3aMelJIEeHHE TeMIla ero TBepHeHHs, 0CO-
OeHHO B paHHHe CPOKH H NPH MNOHHXKEHHBIX TeMIepaTtypax.

OpHeHTHDPOBOUHBIE JaHHbIE O YMEHbUIEHHIO pacxoaa ue-
MeHTa OJjgarorapsl BBefAeHHIO N006aBOK B O€TOH, IOABEPralo-
HACSH TennoBoll oOpaloTKe, NPUBOAATC B NPHJAOXKEHHH 5

(Taba. 24).
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3.4. Ilpn HeBO3IMOKHOCTH nojydyeHHs GetoHa ¢ Tpelye-
MbIMH 10 NPOEKTV (PH3HKO-TeXHHYECKHMH CBOHCTBAMH B €ro
COCTaB PEKOMEHAYeTCs BBOAHTD:

s TOBbIIEHHSA npounocty — a06asky CAD, CCb wuian

YCKOpHTEJS TBEPIAECHUS;

AJISl MOBBbIIEHHSI HENTPpOHHUaeMoCcTH — A006aBKy Ca (NO3) o,
CADb, CCb, muaonadpra, BJIXK, CHB, CHL[ CIb
+C&(N03)2 uan CCb+4-Ca(NQO3)q;

O] MNOBBIIEHHA MOPO30CTOMKOCTH — H06aBky CHB,
CIlI, mbaonadra, BJIXK, T'KJK-10, TK)K-11, T'K)X-94,
FK)K-10 + Ca(NO3)s, TKXK-11 4 Ca(NOj3),, TKIX-94 4
+Ca(NO3),, CAb+CHB, CAb+CIIA, CCb4+CHB wuam
CCb4-CIITI;

IJIS MOBBIIIEHHSA CONECTOHKOCTH 6etOHa—maob6aBky CHB,
CIIH, metnonagra, BJAXK, 'K)XX-10, TK)K-11 uaun FTK)K-94.

[lenrecooOpa3HOCT JIPUMEHEHHSI TOA HMAM HHOA nobGaBKH
H3 YHUCJa YKa3aHHBIX NOJIXKHA onpeaenstbcs TpebyeMbiM
TeXKHYECKHM 3(P(PEKTOM H 3KOHOMHUUECKUMH TOKa3aTessiMu.
OpHeHTHPOBOYHAA pauHoOHaMbHasd 006JaCTh NPUMEHEHHUs1 J0-
0aBOK C LIeJIbI0 NOBLIMIEHHS J0JrOoBe4YHOCTH OeTOHa MNPHBO-
JHTCS B NIPHJIOXKEHHH O (Tabn. 25).

3.5. [Inga nonyyeHHs] OETOHHON CMecH ¢ TpeGyeMBIMH
CBOHMCTBAMH B e€e COCTaB PEKOMEHAYeTCs BBOIHUTD:

IJIs 3aMeJIeHHS BpeMeHH 3aryCcreBaHHA cMecH — no0aB-
ky CIAb nau CCB, 2 8 pane cayuaer I'K)X-10, TK)K-11

nau FKH)K-94;
NJ1s1 TIOBBIUIEHHSI CBSI3HOCTH (HEPAaCCAaHBAEMOCTH) HJIH

mblaoHa®hTa uau BJIXK;
yMeHbiienus xectkoctu—po6asxy CHB, CI1J, I{THUTIIC-1,

N5l MOBLIIIEHHR 3JeKTPONPOBOAHOCTU CMECH, YCKODPEHHUS
Mpolecca ee CXBAaThHIBAHUA — NA00aBKy YCKOPHUTeJss TBepae-
HUsl BeTOHa.

3.6. [l npemoTBpamieHHn 3aMep3aHus OeToHa ;O Ha-
yana €ro TenJoBod 06paloTKH B YCJOBHAX CTPOHUTEJbHOH
MJOUIAAKH, NOJUIrOHa HJAH HEOTANJINBAeMOro uexa npH oTpH-
laTeJbHBIX TeMIlepaTtypaxX BO3AyXa B CocTaB OEeTOHHON CMe-
cH Henecoo6pa3Ho BBOOUTbL A0OABKY YCKOpHTEJsI TBEPAECHHA
6eroHa. [Ipu 3mrom 6eroH a0 Hauasa TeNJOBOH OOpPabOTKH
He NOJIXKeH OXJa)AaThCsl HHUXKe TeMMneparypol 3avep3aHHd
NPUMEHASMOr0 pPacTBOPa 3aTBOPSHUS.

Mpumeananne Jlonyckaercs TakxKe npuMcienne 100aBKH HNUTPH-
Ta HaTPHA B COOTBeTCTBHH ¢ ykadanuamu raaswl CHull II1-B.1-70 <«Be-
TOHHble H Xene306eToHHHE KOHCTPYKUHH MOHOAHTHSle. lpaBuna npous-
BOACTRA H NPHEMKH paboT».
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Tatnuma 2

PekometilyeMoe KONHUECTBO 106aBOK YCKODHTeJeil TBepAEHHS

NJASA TAXKEJOro H Jerkoro 6eToHoR

Jo6aeku B pacuere

Ha CYXOe BellecTBO,
04 Maccol LeMEHTA
| Jlerkuit Ca(NO;) 4,
GeTOH ¢ HHK,
T sixkeapift MTOABHXK - HHXK,
Bun neMenra 6eToH ¢ B/LL HOCThIO NaCl NaCl -
HAW XKeC- | Na.SO . + NaNO;,,
| | TKocTbio | KIS0V NaCl +
cMecH cacly” | -+ HHK.
: U&Cl! -
J l -+- NaNQO,,
C&Clg 1
4+ HHK
[Moptaanauement, 6b1- | 0,35—0,55 | 10—60 ¢ | —92 23
crporBepaeomuit  nmopt- | 0,50—0,75 | 2—6 cm | 0,5—1 | —2
JaHilUeMeHT,  cyJabdarto-
CTOHKHH MOpTJaAaHALe- |
MEH?T B - B N
[lUaakonoptaauauemenr, | 0,35—0,55 [10—60c | 1,5—2 | 2,5—3,5
My OJAHOBLIN nopt- | 0,55—0,75 [ 2—6 cmM [—1,5] 1,5-—-2,5
JaHIlEMEHT, naactTudu-
IIHPOBAHHBIH nopTJaaHi-
[leMeHT, ruapopoOHbIN
NOPTAAHALEMEHT

[Tpumeuanue CoOTHOILEHHE KOMIOHEHTOB B AobGaBkax NaCl+4
+NaNQ,, NaCl4+HHK, CaCl,4+NaNQO,, CaCls-+HHK poaxho cocras-

A9Tb 1 :1 mnmo Macce.

TaGanuuna 3

PekoMeHayeMOe KOJHYECTBO NAACTHPHUHPYIOLIHX
H MJacTHPHUHPYIOLLE-BO31YXOBOBJEKAOWHX A00aBOK

ANS TAXKEJNOro H Jerkoro 6eToHOB

Bua ueMeuta

[Toprnanpguemedr,  OLICTPOTBEpLLIO-
IUHH NMOPTAAHALUEMEHT Ce e
CynbdaToCTORKHA  MOPTAAHIUEMENT

[TnacTuduuupoBaHHBIN MOPTJaHI-
HLeMeHT . . . . . . . . .

[unpodoOHBIH nOpTAZHALEMEHT .

llnakonopT/iaHALEMEHT, NyuiLoaa-

HOBBIH MOpTAAHAUEMEHT . . . .,

12

el S

JoBaBKH B pacueTe Ha Ccyxoe
BellecTso, % Macch LeMeHTa

MbITTOHadTa,

CAb, CCB | BJAXK, T'K)X-10,

I'K)XK-11

0,15—0,25 0,1—0,2

1 0,1—-0,2 0,05—0,15

— 0,05—0,15
0,1—-0,2 —

0,2—0,3 0,1—0,2



3.7. Jlnsa 3aMelJIeHHS TelJjoBbleJeHHd OeTOHa Ha paH-
Hell CTagWH ero TBepAeHus B coctraB OeTOHHON cMecH peKo-
veHnyercs BBoOHTL aob6asky CHAb, CCB, TKX-I0.
FKOK-11 nau [K)K-94.

3.8. Jlnsg npenoTBpalieHus NOABJAEHUs] BLILBETOB Ha [10-
BepXHOCTH 6eTOHA B COCTaB OETOHHOH CMCCH PEKOMEHIyeT-
csi BBogMTh, A06aBKY  MmblioHadrta, BJIXK, T'KX-10,
I'K>K-11, TK)K-94, CHB, CId wau HHUTIC-1.

3.9. OnTuMmanbHOe KOJMIMUecTBO N00aBOK yCTaHaBJIUBaeT-
¢l 3KcnepuMeHTanbHBIM nyteM. [Ipu 3TOM KOMHUeCTBO 10-
6aBOK {OT MacChl IEMEHTAa), B TOM YUCJe H B COCTaBE KOMTI-
JeKCHBIX 100aBOK, HE NOJIKHO MPEBLIIATD:

NaCl u CaClo— B GetoHe Xene300eTOHHBLIX H3TeAUH U
KOHCTPYKUHI — 2%, a B 6eToOHe HeapMHUPOBAHHBIX H3AENUM
W KOHCTDVRKUMi — 3%:;

NHQSO4 H K'?SOA — 20/{];

Ca(NOj3),, HHK n HHXK — 49;.

OpHEeHTHPOBOYHOE KOJMUECTBO 1006aBOK TNIPUBOAUTCS B

Tabda. 2--4.
Tadoaunua 4

PekoMeHayeMOe KOJHYECTBO BO3AYXOBOBJCKAIOMINX
H MHKpoOra3oobpa3sywonen 100aBok aAnNa TAXENOTO
M JIerkoro 6eTOHOB

KoanyecTRO B pacyeTe Ha CYX0Oe BellecTBo,
04 Macchl LleMeHTa TipH pacxoje ero
B Kr/Mm3
RoGaBku

no 300 300—400 coJsiee 400
CHB, CIta, udHuric-r . . |0,006—0,015| 0,01—0,02 [0,015—0,025

TKX-94 . . . . . . . 10,06--0,08}0,05—0,07 |0,03—0,05
[Ipumeuanue [Ho3zuposka I'K)X-94 nana B pacuere Ha ucxomHoe

seulectTso 100%-Hofi KoHUeHTpaLUH.

4. OCOBEHHOCTH NOABOPA COCTABA
BbETOHA

4.1. Hasnauenne cocraBa GetoHa ¢ J00aBKOW peKoMet-
JYETCH MPOU3BOJAHUTbL NyT€M KOPPEKTHPOBKHU 3aNPOEKTHPO-
BaHHOro ¥ nogo6paHHoro cocraBa 6etoHa 0e3 noGaBKH.

[lop6op cocrasa GetoHa 6e3 H0OABKH MOXET NPOH3BO-
AHThCA JIOOBIMY 11poBepeHHBIMH Ha NPakKTHKe clnocobaMH,
obecne4YHBaOUIUMH ToJyueHHe 6eToHa ¢ 3d1aHHbIMU CBOWCT-
BaMH IIpH MHHHMaJIbHOM pacXQde UEMEHTA,
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KoppeKTUPOBKY cocTara 0eToHa ¢ 100aBKOH B 3aBHCH-
MOCTH OT €€ BUJa H Le/H NPpHMEHEHUsA HEOOXOMHMO IPOH3-
BCAHUTb B COOTBETCTBUU € PEKOMEHIauuaMH nn. 4.2—4.6.

[TpuMeuanmne. IlpoekTHpoBakue u nox6op cocrasa GeToHa C AO-
GaBKOM MOXET NPOM3BOIAHTLCA Cpa3y — 6e3 npeABapHTeJabHOro noabopa
ccctaBa OeToHa 6e3 nobaBKH.

4.2. Ilpy npumeHeHHH J06aBKH YCKODHTEJ>I TBEpPHAEHHSA
OeTOoHa C UeJbIO COKpalueHusa pekuMa TensoBor 06paGOTKH
HJAW YCKOpPEHHS TBepJeHHUs OeTOHa, BLIAEPXKHBAEMOro B €C-
TeCTBEHHBIX YCJAOBHAX, KOPPEKTHPOBKA cocrtaBa 6eToHa 3a-
KJI0OYaeTCcsd B YCTAHOBJEHHH ONTHUMAJIbHOTO KOJiMuecTBa [0-
0aBKH, KOTOPOe PEKOMeHAYeTCS NMPOU3BOAHUTb B CJAEAYIOLLEM
nopsaake: H3 noaobpanHoH OeTOBHOM cMeCH NPHTOTOBJISIOT-
Csl 3aMecCchbl ¢ BBeJeHHeM HoOaBKH, KOJHYECTBO KOTOPOH Ha-
3HavyaeTrcd no tabn. 2 ¢ uatepBanom 0,5%; U3 cMecelr ¢op-
MYyloTca o6paslbl, KOTOpble NMOABEPralOTCs TENJOBOHX obpa-
O0TKe HJIM BBIAEPXKHUBAIOTCH B €CTECTBEHHBIX YCJIOBHAX H HC-
MBITLIBAIOTCA HAa NPOYHOCTbL IPH CXKATHH, NO pe3yJbTataM
HCNbiTAHHH 06Opa3lloB YCTAaHABJHBAaeTCHd OITHMAJbHOE KO-
JuyecTBO NOoOGaBKH; TPHPOCT NPOYHOCTH OeToHa, nmojaBepra-
ouerocs renaoBor 06paboTke, 3aTeM HUCMOJNbL3YETCH ANS CO-
KpPalleHHUsI pexxuMa TenJoBoi o6paBoTKH.

[IpuMep moobopa coctaBa 6etoHa ¢ 106aBKOW ycCKOpHTE-
A1 TBEDIAEHHS, NIPUMEHSIEMOro C LeJbl0 COKpAlIeHUs peXH-
Ma rtenysioBo o6palboTKH, NPUBOOUTCA B NMPHUJIOKEHHH 6.

4.3. Ilpu BBemeHHH NO0GaBKH yCKOpHTeJS TBepleHHsa Oe-
TOHA C UEJbI0 YMeHbUIeHHS pacxXxona LieMeHTa KOPPeKTHPOB-
Ky coctaBa 06eToHAa DPEKOMEHAYETCH TIPOH3BOAHTL CJeAYIO-

LHIHM 0Opa3oMm:
a) mo n. 4.2 yctaHaBJHUBAeTCH ONTHMAaJbHOE KOJHYECTBO

n100aBKH H AOCTHraeMbIl TNPUPOCT NMPOYHOCTH B NPOEKTHOM
BO3pAacCTe 3a cYeT ee BBEIAEHHSA;

6) HCMOJABb3YyS MPHUPOCT NMPOUYHOCTH, NMEepPecueTOM COCTaBaA
6eToHa ycTaHaBaAWBaeTcs yBeanueHHoe 3Hauvenwe B/LI, npw
KoTopoM OBeToH ¢ n06aBKOH npuoOperaeTr tpebyeMyw mnpod-
HOCTb, UCXOAA H3 3TOro 3Hayewus B/ npu HeH3MEHHOM
pacxole BOABI H 10Jie NMecka B CMECH 3aloJIHHTeJsel, HO
YMEHbUIeHHOM pacxole LeMeHTa Tmoadupaercda cCMech Tpe-

6yeMOoft TOABUXXHOCTH HJIH XXECTKOCTH;
B) W3 nmoao6paHHON Mo 1. 4.3 «6» GETOHHOH CMeCH MNpH-

rOTOBASIIOTCSH 3aMechl C BBelleHUueM N00aBKH B ONTHUMAJNbHOM
KOJTUYeCTBe, a4 TaKKe B YMeHbUIeHHOM, eCJIH 3TO BO3MOXHO,
Ha 0,20 p 0,0% waccel nemenra: 3 cMmecelr dopmylorcs aof-
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pa3libl, KOTOpbi€ NOABEPraiOTCcH TteiioBo 00paloTKe HAH
BLILEPXKHUBAIOTCS B €CTECTBEHHBIX YCJOBHUSAX H HCIBLITHIBAIOT-
csl Ha NPOYHOCTbL NPH CXATHH; MO pe3yJabTaTaM HCIbITAHHH
yCTaHaBJHBaeTCsd HanOOJee 3KOHOMHUYHBIH cOCTaB OETOHA.

[Ipumep noabopa cocraBa O6eToHa, NOJBEpraloLlerocs
TenJaoBod ob6paboTke, NPH NPHMeHEeHHH N00aBKH YCKOPHUTE/IS
C LeJbl0 COKpPAlLIeHUHA pacXxoJa lLieMeHTa IIPUBONHUTCH B NPH-
JOXKEHHUR 7.

4.4. Tlpu nprMeHeHHH MNJacTHQHUUHPYIOUIEH, NJACTHDH-
LUPVYIOle-BO3AYX0BOB/JIEKAIOUIEH HJH BO31YXOBOBJIEKaIOLIEH
noBaBKH ¢ lLIeJbl0 YMEHbUIEHHS pacxofa lileMeHTa KOppexk-
THPOBKY cocTaBa 0eTOHa DEKOMEHIAYeTCHs NPOH3BOINHTBH Clle-
IYIOLUIUM 006pas3oM:

a) NMPOH3BOAMTCS NepecyeT NOZOOPAHHOTO HCXOAHOIO
cocTaBa 6eToHa NMPH YMEHBbIIEHHOM pacxohe LleMEeHTa, HO He-
H3MEeHHOH J0Jie IeCKa B CMeCH 3anoJIHuTeJIed AJS1 TAKeJOoro
6eToHa MM HeH3MeHHOH OOBEMHON Macce AJisi KOHCTPYKTHUB-
HOTO JIerKoro 6eTtoHa;

6) H3 pacCUUTAHHBLIX OETOHHLIX cMeCeH NMPHUTOTOBJAIOTCA
3aMechl ¢ BBeleHHeM M00aBKH, KOJHUYECTBO KOTOPOH Ha3Ha-
gaercd 1o TtabJa. 3 uav 4, NpHueM 3a CYeT KOPPEKTHPOBKH
pacxoaa BOAb mnoiabupaeMmble GeTOHHbLIe CMeCH, HCXOAS M3
TpebyeMOH NOABUKHOCTH cMecH 6e3 job6aBKH H BHIAa BBOAM-
MOH J00aBKH, XOJIXKHbl COOTBETCTBOBAaTb JaHHBLIM Taba. b,

Tabanuua 5
Ocapka koHyca 6eroHHOH cMecH (BO BpeMf YVKJAAAKH), CM

Beronnas cMecb ¢ Ao6aBxofl

[ e o e e A

beTonHdHas cMechb
6e3 nobaBKH CIB, CCB B ﬂh;(bfé]?}{-a}?;}f:m. ﬁli_llfli&n%l'_l.lﬂ
I FrK>K-11
0—1 0—1 0—1 0—1
| —3 | —2 | —2 0—2
3—6 3_5 9—5 9—4
6—38 | 97 4—6 3—5
8—10 7—9 6—8 4—6
10—12 9—11 J 8—10 o—7
12—14 11-13 10—12 6—8

[IpuMegaune. Jecrkoctb 6eTOHHOH cmecH ¢ ao0aBKoli AOJNXKHA COOTBETCT
BOBaTb XecTKocty Oeronuoit <Mecu ©6e3 npoGanku

B) M3 OeTOHHBIX CMeCeH, COOTBETCTBYIOUIMX [10 OCAaJKe
KOHyCca JZaHHBIM TabJ. D, aTmo XKecTKOCTH — cMecH He3 noba-
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BOK, HO collep:kaluux He Gogee 00U, Bo3ayxa, ¢opMmylOTCH
06paslbl, KOTOpble 3aTeM HOABEPralOTca Tenaosoii o6paboT-
K€ HJH BbIAEPKHBAIOTCSI B €CTECTBEHHDLIX YCJAOBHUAX W HCIbI-
ThiBAIOTCSI Ha IIPOYHOCTb NPH CXKATHH, 110 pe3yJsbTaraM HC-
NbiTaAHUH YCTaHABJMBAETCS OIITHMaJibHBIH COCTaBp ¢ MHHHU-

MaJibHbIM pPaCcXoOJA0OM LiEMeHTa.

[Ipumeuanusda: 1. [Ilpy HecooTBeTcTBUH npoyHOCTH OeToHaA Tpe-
OyeMOH IpOM3BOAMUTCH IOBTOpPHAA KOPpPEeKTHPOBKA €ro c¢ocrasa IpH
MeHbllieM WJAH GonabllleM COKpauleHHH pacXx0oAa LeMeHTa Jubo B COCTas
GeTOHHOH CMeCH BBOJAHTCA Jo0OaBKa YCKopuTeds TBepAeHHA C NOCJAeAYI0-
[CH KOPPEKTHUPOBKOH cocTraBa OeToHa 1o . 4.9,

2. Ana yckopeHHsi TBepAeHHS O€TOHa, BbLIAEPXKHBAEMOrO B eCTECT-
PCHHBIX YCJAOBHSX, B COCTaB NOAOOpaHHONR GETOHHOH CMeCcH peKOMeHAYeT-
€S BBOJAHTbL JN00aBKY YCKOPHTeJsl TBepAeHHA C NOCAedYIOUleH KOppeKTH-
pOBKOH cocTaBa OeTOHA o 1. 4.5.

3. Ecsan npoeKTHpOBaHHe HCXOAHOIO cOCTaBa OeToHa Oe3 pobaBkn
LPOH3BOAHJAOCH 110 NJIOTHOCTH M3 pacuyeTa nojdyuyeHds 0eToHa TpebyeMoi
MOPO30OCTOHKOCTH HJH BOJOHENPOHUILaeMOCTH, TO [P KOPPEeKTHPOBKe COC-
TaBa 0eTOHA C BO3AYXOBOBJCKAWIIUMH HJAH NJACTHPHLUHUPYIOLE-BO3AYXO-
BOBJICGKAIOWHMH A09aBRKaMH ledecoo0pasHo HCXOIHTbL H3 coCTaBa 6eTo-
Ha, yAOBJIETBOPSIOUIETO NOJYYEHHIO 3aJaHHOH NPOUYHOCTH, a He ILIOT-
HOCTH.

IIpumep noabopa cocraBa OeroHa ¢ IVACTHPHUHPYIO-
el nobaBxKoyu, TNoABEpraililerocs TenyaoBod o0paboTke,
NMPUBOAUTCS B IIPHUJOKEHHUH 8.

4.5. KoppeKTUPOBKY coctaBa OeToHa ¢ A06aBKOH yCKO-
pHTEJIA TBepAeHus, BBOAUMOro COBMECTHO ¢ NAACTHQUUHPY-
Iolled, NaacTHQHUUPYIOUIEe-BO31YX0OBOBIEeKAIOIIeH HJAH BO3-
AYXOBOBJEeKawleH n100aBKOH, PEKOMEHAYETCA TNPOU3IBOAHTD
B CJAeAYIOHIEM NOPAAKE:

a) no n. 4.4 «a» u «b6» noxbupalorTca OETOHHLIE CMECH C
njacTidpunypylomeit, miaactuiduuupyloule-Bo3AyxXoBoB/eKa-
jolledi AW BO3AYXOBOBJeKawweln fo0aBKaMH;

0) B nopo6panHyio no n. 4.5 «a» OE€TOHHYKO CMecb, Xa-
PaKTEePHU3YIOILLYIOCSE MHHHMAaJbHbLIM pacXoAOM LEeMeHTa, BBO-
AUTCH VCKOPHUTENb TBEPAEHHUA, KOJAHUYECTBO KOTOPOro Ha3Ha-
yaercs no tabJj. 2 ¢ uHrepsaiom 0,5%; u3 3Tux cMeceir ¢pop-
MYIOTCA 00pasibl, KOTOpble 3ateM I[OABepraioTCs TeNa0oBOH
00paboTKe WM BBIAEPXKHBAIOTCA B €CTECTBEHHBIX YCJAOBHUAX
M HCOLITLIBAIOTCA Ha HPOYHOCTL NpPpH CXKATHH; 1O PE3YJbTa-
TaM HCNLITAHWUH yCTaHaBJHBAETCH ONTHMaJbHBIR cocraB Oe-
TOHA.

4.6. 1lpu npuMeHeHun n06ABOK ¢ ULeNbID YJAYyulleHHSA
cBOHCcTB OeTOHHOH cMeCu U 3arBepAeBuiero OertoHa (CM.
nn. 3.4—3.8) KOPPEeKTHPOBKY cocraBa OeTOHA, B 3aBHCHMO-
CTH OT BHIa Nn00aBKH, peKOoMeHAyeTcsd IIPOU3BOAUTH IIO
nn. 4.2, 4.4 uau 4.5, HoO OHa MOXKeT TakKxkKe 3aKJAHUYaTbCHA E
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YCTAHOBJIEHHH ONTHMAJbHOro KoJH4yectBa A00aBKH ¢ YMEHb-
uieHyeM nmpy HeoOXOLHUMOCTH pacxona BOXHI.

4.7. 11pn OXHOBPEMEHHOM INpHMEHEHHH IJaCTH(PHLUHUPY-
[ollled M BO3JAYXOBOBJIeKawouen 1o6aBok 1o n. 4.4 pekomeH-
AyeTcs NPOH3BOINHTb KOPPEKTHPOBKY cocTaBa 6eTOHa ¢ nJja-
ctudHUHpYIOlled N00aBKOH, a 3aTeéM ¢ BO3AYXOBOBJIEKAIO-
el n100aBKOH NMPH BBEAEHHUH ONTHUMAJbHOH JNO3HPOBKH ILIa-
cTU(HUKATOpaA.

4.8. Ilpu nmonbope cocTaBa TAXKeJNOro H Jerkoro 6eToHOB
¢ MJIacCTHQUHUHPYIOLLE-BO3AYXOBOBJEKAIOIMIUMHY HJAH BO3ILYXO-
BOBJEKAWIUUMH N00aBKaMH CMeCH 0053aTeJbHO JOJXKHbI
nepeMelIuBaTbCsl B O€TOHOCMECHTEeJle C MAKCUMAJNbLHBIM NpHU-
O6JIMKEeHHEM YCJIOBHH IepeMelIHBaHusa (10 BHAY CMECHTeNd
H BpEMEHH NepeMelInBaHUs) K NPOH3BOACTBEHHLIM, a MNOJY-
yeHHble AaHHbIE 3aTeM IPOBEPATLCSA B NPOU3BOACTBEHHBIX

YCJOBHSAX.

4.9. Onpene/sieHde NOABHXHOCTH, KECTKOCTH U 00bLeM-
HOH Macchl OETOHHOH CMeCH AOJXKHO INPOU3BOAUTLCA B COOT-
BeTcTBUH ¢ TpeboBanmsamu ['OCT 10181-—62 «berton Tsxe-
JAbll. MeToabl onpenejeHus NMOABHXHOCTH H KeCTKOCTH 0e-
ToHHOR cMecu», FOCT 4799—69 «beton ruapoTexHUUYECKHH.
Mertonbl ucnuiTaHiufi 6eronson cmecu» u OCT 11051—70
«BeToH Jerkuii Ha MOPHUCTHIX 3aNOJIHUTeNAsIX. MeTOAbl HCIIbI-
TaHHK OETOHHOH CMeCH», a BO3AYXOBOBJEUYEHHE CMECH — IO
[[OCT 4799—69 u 'OCT 11051—70.

4.10. Ilpu KoppekTHpOBKe cocTaBa OerToHa ¢ n00AaBKOI
caelyeT UCXOAHUTb H3 TOro, 4To OOBIUHOE comepXKaHHe BOB-
JeYeHHOTrQ BO3AYXa B TAXKEJIOM H KOHCTPYKTHBHOM JIETKOM
GeToHaxX He AOMKHO npeBblmiath 5%. MoryTt HasHayaTbCs H
Ipyryue NPOLEHTH COLEPXKAaHUA BO3AYyXa NPH COOTBETCTBYIO-
IeM TEXHHKO-3KOHOMHYecKOM 000cHOBaHuH. B ruaporexHu-
yeckoM OeToHe 00beM BOBJIEUEHHOT'O BO31yXa JNOJIXKEH HaXo-
AUTbCS B npedenax, ykazaHHbix B TOCT 4797—69* «beton
FHAPOTEXHHUUYECKHH. TexHuyeCcKHe TpeOOBaHHSA K MaTepHasaMm
JIJISl €r0 TIPUTOTOBJIEHUSY.

4.11. JIna onpeneneHuss npoyHocTH OeToHOB ¢ mAo6aBKa-
MU oOpa3ibl BBIAECPKHUBAIOTCA B €CTECTBEHHBIX VYCJIOBHUAX
WY TNOABEPraloTcd TenJaoBoH o6paboTKe 110 IPHMEHAEMOMY
Ha 3aBOJe, NMOJUIOHE WJIH CTPOHKe pexumy. Pasmeph 06-
pPasloB, pPerMaMeHTUPOBAaHHBIE CPOKU WX HCIBITAHHH NDPHHHU-
MAalOTCH TAaKUMHU XKe, Kak H Aas berona 6e3 n06aBOK, a OIl-
penejieHHe NMPOYHOCTH JAOJKHO NMPOU3IBOAUTHLCH MO MEeTOAHKE
OCT 10180—67 «Beron tsaxeani. Metonbl onpeneseHus
npounoct» u 'OCT 11050—64 «beton snerkuft Ha mopuc-

2 3ak. 629 17



ThIX 3aNOJgHHTENNAX. MeToAbl olipeesieHHs] NPOYHOCTH H
06'LEMHOI0 Becay.

4.12. Tlpu npednsiBJeHHH K OeTOHY TpeGoOBaHH{ no MO-
DO30OCTOMKOCTH HJIX  BOJOHETIDOHHUIAEMOCTH HCHBITAHHUA
JONXKHbBl MPOU3IBOAUTLCA B COOTBETCTBHH ¢ TpebOBAHUAMH
FOCT 4800—589 «beron ruaporexHuuyeckuit. MeTompl HUCIIbI-
tanuilt 6erona», [OCT 10060—62 «berou Tsaxkenniii. Meton
onpeneseHus: Mopo3octoukoctu» uaum 'OCT 7025—67 «Ma-
TepUaJ/bl CTEHOBble H OOJHIOBOYHble. MeTOABl onpeneaeHHS
BOJOIIOTJIOLIEHHUSI U MOPO3OCTOHKOCTHY.

4.13. I1pu HM3roTOBJEHHH H3IeJHUH H KOHCTPYKUHH, K KO-
TOPBIM NPEABABIAIOTCA APXHUTEKTYPHble TpeOGOBaHUA UJAH
MOBEPXHOCTb KOTOPbIX NpeAHa3HayeHa JJfA TIOCJeaylollex
OTAEJKH (MaJasipHbie U ApPpYyrue paboThi), B caydae npuMeHe-
HHSl YCKODHTEJS TBepACHHS OeTOHA, B TOM UYHCJIE M B COue-
Tanuu ¢ JoOaBKaMHu APYTHX BHJAOB, a TAaKXKe IPHU IpHMeHe-
HUH A00aBOK I/ NPeNOTBpalleHUS TOSABJEHHS BbILLBETOB
Ha noBepxHocTH OeToHa (cM. n. 3.8) HeoOXOAHMO NPOU3BO-
AUTbL HCTIbITaHHe Ha o0pa30oBaHue BbICOJOB HJH BBIIBETOB IO
MeTOJHKe, TPUBEJeHHOU B NIDUJIOXKEHHNH 9.

4.14. I'vapcTeXHHYeCKHH OeTOH ¢ no0aBKaMHu JOJIKeH
ObiTh npoBepeH Ha coorBercTBHe TpeboBanusamM JTOCT
4795—68 «berod ruapoTexHuueckui. TexHHuecKue Tpebo-
BAHHUSAY.

5. IPUTOTOBJEHHE BOJHbIX PACTBOPOB
JOBABOK U bETOHHOH CMECH

0.1. TexHosorus npurorop/jieHus 6etoHa ¢ HX00aBKOH OT
OObIYHOH OTJIHUAeTCsd TE€M, UTO B OeTOHOCMECHTEeJIb BMecCTe C
BOJAOH IMoAaeTcsd HEOOXO0AHWMOe Ha 3aMec KOJHYecTBO AobaB-
KH, YCTaHOBJeHHOe NpH noabope cocraBa GetoHa. [Ipu aToM
NPONOJKHTEJNbHOCTL NepeMelInBaHus OeTOHHOH CMecH AO0J-
XHa coorBeTcTBOBATh TpebGoBanuam raasbnl CHull I11-B.1-70
«beroHiible H XKene300eTOHHbIE KOHCTPYKLUUH MOHOJHTHBIE.
IlpaBusa nnpou3BOACTBA H NpueMKH paboT», HO He NPEBHI-
Hiath 3 MHH IOJS TAXeJoro 6eroHa u 5 MHH IJS JIerKoro.

5.2. PEreneHne HeoOXOAHUMOro KOJIMUeCTBA MA00aBKH [10-
CTHraercss 3aTBOpeHHMeM OETOHHOH cMeCH pacTBOpoM (i
'K)K-94 smyabcuen) nodaBku pabouedl KOHUEHTPallUH, KO-
TOPbIY B 3aBHCHMOCTH OT BHJIa NpHMeHaeMOH N00aBkn (Ho0-
0aBOK) H YCJOBHH NMPOU3BOIACTBA NPUTOTOBJAAECTCA 3apaHee
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MJH B 03aTOPC BOALI H3 pacTtBopa (3MYJbCHH) MOBbLIIIEHHOIN
KOHIIEHTpAUUH IO TEXHOJOTrHYeCKHM CXeMaM, NMPHBCACHHBIM
B npuyaoxkeHuu 10.

5.3. Pactsopbl 100aBOK pabouyell HJIH NOBBLILIEHHOH KOH-
IIEeHTPAUKUHU TOTOBATCHA B eMKOCTAX IyTeM PAaCTBOPEHUNA U IO-
caenyiowero paszdaBieHdsi TBepAblX, NAacTOOO6pa3HbBIX HJH
KHAKHX NPOAYKTOB. [lJif noOBbIIUEHHS CKOPOCTH pacTBope-
HHSl NPOILYKTOB DPEKOMeHAyeTCs noiorpeBatr Boay no 40—
70°C M nepeMeluuBaTb pacTBOpPHI, a TBepAbi€ NMPOAYKTHI NPH
HeOOXOAHUMOCTH IIPpeNBaPUTEJBbHO APOOHTE.

5.4. PactBopbl pgo6aBok paboued HJAH MNOBLILLIEHHOH
KOHUEHTPaUUHU U3 TBEPAbIX NPOAYKTOB I'OTOBATCA HX PaCTBO-
peHHeM B 3alaHHOM KoJaunuectBe Boabl. [locsne nmoaHoro pac-
TBOPEHHUSl NPOAYKTAa apeoOMeTpOM NpoBepseTcs IJOTHOCTD
MOJIYYEeHHOTO pacTBOpa M AOBOAUTCA A0 3aJaHHOH pobapJie-
HHEeM MPOAYKTA HUJH BOMLHI.

KonuuecTBO NMpoaykTa, HeoOXOAHUMOro AJAd TNOJYUYEHHS
pacTtBopa A00aBku paboyeil WAH NOBLILIEHHOIT KOHIEHTpA-
IIMH, YCTaHaBJIKUBaercda 1no tabna. 6, a HX WJIOTHOCTh — IO
TabJa. 7—22 npunoxeHuda 3.

Tadbauma 6
Pacxon TBepAbIX NPOAYKTOB A00aBOK
ANA NPHTOTOBJEHHA BOAHBIX PACTBOPOB
x5 “:’é.q : 5 i’;"q 25 3
cH c 8- ez | ©32 28 S 77
o ZEg = 5 L 53 LE:
55 | Ee. 3% | Eg. Tl B £F
ets | %2¥a | ¢85 | §8%z | %84 | EE¢z
& - . ¢ Ao - K Lo e - K
% 3 SREg = 8 S8E8 %83 SEER
| (0,010 6 0,064 15 0,176
2 | 0,020 7 0,075 20 0,250
3 0,031 & | 0,087 25 0,333
4 0,042 9 0,099 30 0,429
D | 0,053 10 0,111 35 0,539

0.0. Ilpn npurotoBjleHHH pacTBOpPOB A006aBOK pabouei
WJIH INOBBIIIEHHOH KOHUEHTPALIUH H3 NacTooOpasHbIX HJH
KHAKHX NPOAYKTOB ONpelcseHHe COAEpPXKAHHA B HUX CYXO-
ro peurecTBa A00aBKH PEKOMEHAYETCA MNPOU3BOAHTL BLICY-
wHBanueM nipu 105°C 10 NOCTOSSHHOM MaccCbhl HABECKH (OKO-
no 1,60 r ¢ TouHocThbio A0 1 Mr) npHMEHsICMOro NpoAyKTa.

CooTHOUIEHHe MeXAY NPOAYKTOM M BOAOH AJISI PHIOTOB-
JeHHA pacTBopa gob6aBKM pabouyed HJHM NOBBLIIIEHHOH KOH-
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[IEHTPAallUd ¢ NOCJACAYIOUIUM AOBefleHUeM ero nJoOTHOCTH IO
3aMaHHOHK N00aBJEHICM NPOJAYKTA HJHM BOABLI LeJaecoo0pasuo
yCTaHaBJAHBAaTb NO (QOpMYJaM, NPHUBEAEHHLIM B NPHJOXE-
nuu 10.

5.6. 1Ipn ucnosnb3zoBanuu 50%-Hont amyapcun T'K)K-94,
NOCTaBJAsIEMOH 3aBOAOM, 3MYJbCHA J00aBKH TpeOyeMOH KOH-
HEHTPalUHH NPHIOTOBJAETCA CMELUEHHEM HCXOLHOTo IPOAYK-
Ta C BOAOH B COOTHOLUEHHH, YCTaHaBAHBaeMoM no ¢OpMY-
naM npuaoxeHus 10.

[Tpu nocraBke 'K)K-94 B Bume npoayxra 100%-Ho#
KOHLEHTpaUHU 3IMYJIbCHIO HO0ABKH CAeAyeT IPUTOTOBJIATD
10 METOAHKe, MPHUBEJACHHON B NPUJOXKEHHH 11.

0.7. PactBophl (3MyJibcHIO) 106aBOK paboueit HAHM NOBLI-
IUEHHOH KOHLI@HTPAUHH CJAeAYeT XPAaHHTb NPH NOJOXKHTENb-
HOH TeMmnepatype (B yCJAOBHAX lexa), a »KHAKHe, MacTtool-
pasHble H TBepAbie MPOAYKTbH N06AaBOK — B COOTBETCTBHHU C
TpeboBauuaMu I'OCT uau TY Ha npuMmensgeMyio no0aBKyY.

6. HASBHAYEHHUE PE)XXUMA TENNJIOBOH
OBPABOTKH U3AEJHUN U KOHCTPYKLHUH

6.1. [Ipy HasHaueHuu pexkuMa TenoBoit 06pabOTKH H3-
NE€JHH H KOHCTPYKUHH, OT(POPMOBaAHHBLIX H3 OETOHOB C JO-
6aBKaMmu, cjaeyeT HCXOOHTb M3 PEXHMOB, IDPHMEHSEeMBbIX
sl TenyoBOH 00pabOTKH H3XEJMHH H KOHCTPYKUHH H3 Oe-
TOHOB 0Oe3 A00aBOK, U peXoMeHaauui nm. 6.2—6.6.

PexuM tenaoBor obpaboTku 6eToHoB ¢ pgob6aBKkaMu O6/a-
rogaps npaBUJLHOMY BbBIOOPY HMX BHAA U KOJHUYECTBA, Kak
paBUJO, NOJMXKeH ObITb He NPOAOJKUTEebHee NPHUHMEHSAEeMO-
ro mjis 6erona 6e3 n1o0GaBKH.

Heo6x01uMOCTh YAJHHEHHA pexuma TeNnaoBoH oOpadoT-
KH OeToHa, KOTOpas BO3HUKHET NMPH NMPHMEHEHHWH MHUKpOra-
3oo06paasyrouleit 10CaBKH, a B psie chyyaeB H NAaCTHPHIH-
pYIOlIed HJAH NJaCTHPULUHPYIOLe-BO3AYXOBOBAeKaOUIed 10-
OaBKH, T. e. LenecOoOOpa3HOCTh NPUMEHEeHH HMEHHO 3THX
J006aBOK, N0JXKHA ONpelensaTbCsi COOTBETCTBYIOIUMM TEXHH-
KO-3KOHOMHUECKUM 00OCHOBAHHEM.

6.2. [Ipu npuMeHeHHH A00aBOK ¢ UeJbI0 COKpalleHHS
peXHMa TenJaoBoi 06pabOTKH NPONONKHTEJNbHOCTb MOCJHAEN-
HEero OPHEHTHPOBOUYHO MOXET YCTaHaBJHBATbCA Mo popMmyJie

Bg=B8—aB (Rg—R), (1)

rae Bj-— npoaoJXKHTENbHOCTb peXHMa TelJoBoH obpa-
O0TKH (BKJlOUAd H NpelBapHTENbHOE BbIIEPKH-
BaHHe) OeToHa ¢ 100aBKOH, u;
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B — 10 ke, 6etona 6e3 nob6aBKH;

R; — npoyHocTh OeToHa ¢ J00aBKOH B perjaMeHTHPO-
BaHHbIIT nmocJe TengoBoii o6paBorku cpok, % oOrT
Rog (ycTamaBansacrcs 1o m. 4.2);

R — 1o tcKe, 6eroHa 06e3 nobaBKH;

a — xo3bdununedrT, npuHuMmaeMsold pasHbiM 0,02, 0,03
nau 0,04 npH npodyHocTH GeTOHA Nocjae TelnJaoOBOI
o6paboTkn cootBerctBeHHO 50, 70 u 859% ot Ras.

Bo03MOXHOCTb COKpalleHUs NPOJOJXKUTEJIbHOCTH OTAEJb-
HbIX 3TanoB TenJaoBOH 00palOTKHM yCTaHaBJAHMBAaeTCHA 3KCINeE-

PUMEHTAJbHO.

6.3. Pexxum Temsiopod 06paboTKu 6eToHAa C BO3AYyXOBOB-
Aexalouleii no6aBkoi, a Takxke ¢ J00aBKOH YCKOpHTeJS
TBepIeHHsi 6eToHa MPH NPHMEHEHHH MOCJEAHEeH HJA COKpa-
IIleHUs1 pacxoja lleMeHTa, YJAYYUIeHHs CBOMCTB OeTOHHOH
CMeCH HJM 3aTBepaeBlIero 6eToHa, Kak NpaBUJO, He A0JXKeH
OTJIMUAThCA OT NPHMEHAEMOro Ha 3aBoje, NOJHFOHE WJIH
CTPOHKe N 6eToHa 0e3 100aBKH.

6.4. Tennopag o6paboTKa H3AENUN H KOHCTPYKUHH, OT-
(¢OpMOBaHHbIX M3 OETOHOB ¢ MJACTUPHUHUPYIOLLE-BO3AYXO-
BOBJIEKAIOIIUMH AoOaBKaMH, JOJXKHA NPOU3BOAKWTLCS MO pe-
XKHMaM NPOJOJIXKHTEJNbHOCTLIO He MeHee 11 4 gas 6eTOHOB
Ha TMOpPTJaHAlLleMeHTaXx M He MeHee 14 u anaa 6eTOHOB HaA
UIJ1aKO- HJH NYILUOJAHOBBLIX MOPTJAAHALIEMEHTAX.

IIpu sToM u3geans U KOHCTPYKIHH A0 TemJoBon obpa-
OOTKHU HOJXKHbl BbIAEPXKHBATHLCA HEe MeHee 2 4, 4 CKOPOCTb
[oAbeMa TeMIepaTypbl He NOJIKHa npesbiwars 15—20°C
B yac.

Pexxum tennosoit o6paborku 6eToHa ¢ naacTHGUHIHPYIO-
l1{e-BO3AyXOBOBJAeKatoued N00aBKOM, BBOAHUMOH COBMECTHO
C YCKOpHTeJeM TBepAeHHH, He NOJKEH OTAHYATLCA OT NPH-
MeHsieMoro aJis 6eToHa 0e3 100aBKH.

6.5. TennoBas ob6paboTka H3geNUH U KOHCTPYKLHH, OT-
opMoBaHHbIX H3 OeToHOB ¢ goBaBkoil CJIIBb uau CCB,
JOJIKHA NPOH3BOAUTLCSA C COOJIOAEHHEM CJEAYIONIEro pe-
’KHMa (npeaBapHTeJbHOE BblaepxuBaHue npu 15—20°C 4
noaAbeM TeMmnepaTtypbl JA0 MAaKCHMaJbHOHU -} H30TEpPMHUE-
CKHH NpOrpeB NpH MAaKCHMaJbHOH TeMiepaType - CHHXKe-
HHE TeMIepaTypbl) He MeHee (Y):

a) 3-+3+10+2 npd MaxkcCHMaNbHOH TeMmIlepartype
00°C — nas Geronos ¢ Mp3300 u Gosee uau ¢ B—6 u 6o-
nee;
6) 2-+3-+8+42 npu makcumanabHoit TeMmneparype 70°C—
pJist 0etoHoB ¢ Mp3 o 300 uan ¢ B no 6;
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B) 2+3+6+42 npu MakcuManbHoli Temneparype 80—
85°C — assi 6eTOHOB Ha NOPTJAHIUEeMEHTAaX IpH OTCYTCT-
BHH CreUHaJbHBIX TpPeOGOBAHHH 110 MOPO30CTOMKOCTH HJH
JOTHOCTH;

r) 2444842 npu mMakcumMaapHOH TteMmneparype 90—
95°C — nsis 6eTOHOB HAa UIJAAKONOPTJAAHALEMEHTAX HJIH
NyUUOAZHOBBIX MOPTAAHAUEMEHTaX NMPH OTCYTCTBHH CHelli-
aJbHbIX TpeOOBaHHH N0 MOPO30OCTOHKOCTH HJAM NJIOTHOCTH.

Pexum Ttensosol obpaboTku 6etona ¢ mobaskoit CAb
unu CCDh, BBOAUMOH COBMECTHO ¢ yCKOpHTeJieM TBepAEHHSA,
He HOJIXKeH OTJIMYaTbCAd OT NpHUMeHdAeMoro nAas Oerona 6e3
no0aBKH.

6.6. [Ipn BBegeHuu B coctraB OeTOHHOH cMecH A006aBKH
TK)K-94 u3genus H KOHCTPYKUHU AO TemaoBoH oOpabOTKH
HeoOX0AHMO BblAepPXKHUBATbL He MeHee 4 4 MPH TeMlieparype
okpyxkatued cpeabl 20—30°C u He MeHee 6 4 npu 10—
20°C, a cxopocTb nmoabeMa TeMIepaTyphbl 4O MAaKCHMAJbHOH
ne poJxkua npesbimiath 10°C B uyac. IlpoaoaxurenbHocThb
BbIAEPXKHBAHHA U3TEJUIH B KOHCTPYKUHUH TIPH MaKCHMAaJIbHOH
TeMInepaTtype OnpelensieTcss ONbITHBIM NyTeM B 3aBHCHMOCTH
OT BEJHYHHBI TpebOyeMOH NPOYHOCTH.

6.7. PexXyuMbl TenyioBod 06pabOTKH U3AENHH M KOHCTPYK-
UHH HOJIKHBI YTOUHATHCA JabopaTopHeil 3KCHEepUMEHTaJb-
HO AJd KaXJOH MapTHH BHOBb NMOCTYNHBIIHX UeMEHTa H JO-
OaBKH.

6.8. [IpouHocTy GetoHa ¢ go6GaBkaMu (TEXHOJOTHYECKad,
nepefpaToyHasi, oTNYCKHAs HWJH NpOeKTHas) He AOJXKHaA OT-
JAYATbCA OT COOTBETCTBYIOLIEH NIIPOYHOCTH, YCTAHOBJIEHHOH
peuctBylomwimMu I'OCT u TY anga 6erona Ge3 nobGaBok.

7. OCOBEHHOCTHU KOHTPOJIA
3A NPOU3BOACTBOM PABOT
H KAYECTBOM BETOHA

7.1. KoHTpoab 3a npon3BoACTBOM pabOT ¥ KayeCTBOM
GeToHAa H3JeJUH H KOHCTPYKLUHH HAOJXKEeH OCYLIEeCTBJIATbLCH
CHCTEMATHYECKH B COOTBeTCcTBUH ¢ AeHctByromwumMu CHull,
FOCT, TY, TexHONOrH4eCKHMH KapTaMH M TNPOEKTaMH, Tak
Ke, KaK U IIpH H3TOTOBJIEHHUH U3JeJIHH U KOHCTPYKIHH U3 Ge-
TOHa 0e3 n106aBKH.

7.2, KauecTBO MCXOIHBIX MarepHajioB NOJXKHO COOTBET-
cTBOBAThL TpeboBauuaMm pasfena 2 Hacrofuwero Pykosoa-

CTBA.
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[To ucreuennu rapaHtniiHoro cpoka xpaHeHHs 400aBOK
HeoOX0AHMO IIPOBEPATL HX COOTBETCTBHE BCEM IoKasaressaM
nedctByomux ['OCT u TV.

7.3. KOHTPOJb 32 KayeCcTBOM pacTBOpPOB A00AaBOK COCTO-
HT B NPOBepPKe MX MJIOTHOCTU. He gonyckaetrcs pacxoaoBa-
HHE pacCTBOPOB, KOHUEHTpalUuss KOTOPbLIX OTJHYAETCH OT 3a-
HaHHOH, a Takxe 0e3 npeABapUTEJbHOro TLIATEJNbHOro HX
riepeMelIdBaHus.

[Tpi mpoBepKe NMJAOTHOCTH pacTtBopa HEOOXOAUMO YYHTHI-
BaTh €€ M3MEHEHHE B 3aBHCHMOCTHU OT TeMIlepaTypbl pacTBoO-

pa no popmyJe

HTZHQ[]—'A(T—QO), (2)

rie /1, — 3aMepsieMas MJAOTHOCTbL pacTBopa, r/cmé;
[199 — naoTHocTh pactBopa npu 20°C (CM. npHJAOKeEHHE
3), rfem?,
A — teMriepaTypHblii  K03hDUUHEHT TIJIOTHOCTH (CM.
NPpHJIOKEeHUE 3);
I — TeMnepaTtypa pacmBopa B MOMEHT oOIpelesacHHS
ero naordoctH, °C.

7.4. Koutpoab 3a xKauecTBoM 3Myabcuu 'K)K-94 gonxeH
IipOU3BOJHUTLCA 110 METONUKEe, TPUBEJEHHOH B TPHJIOKE-

HUHU 11.

7.5. Ilpu npuroToBJeHUH BOAHLIX PACTBOPOB HJAH 3IMYJIb-
cHid A00aBOK KOHTPOJHPYETCss NPaBHJABLHOCTbL J03HPOBaHHS
BOALI U 100aBOK.

7.6. Heo6x0aHMMO yTOUHATH cocTaB OeTOHA NPH H3MEHE-
HUU TIpeANPUATHA — IIOCTaBIUHUKaA LieMeHTa HJAH JN00aBKH, a
TaK»Xe IIPH H3MeHEeHUHU BUa HJIH MapKHU lIeMeHTa.

7.7. Oco6eHHOCTH KOHTPOJS 3a NPUrOTOBJAeHHeM OeTOH-
HOB cMecH ¢ JobaBKaMM COCTOAT B CHCTEMaTHUYECKOHU NIPO-
BepKe:

a) NMJOTHOCTH pacTBopa padoyed UJAU INOBLILIEHHOH KOH-
LEeHTPAUMH U COOTBETCTBHUA ee 3aJaHHON (OCYIeCTBAAETCA
nocje NPHUTOTOBJEHUS HOBOH TIOPIUHH pacTBOpa B KaXXIOH

eMKOCTH ) ;
6) NpaBHJALHOCTH JO3HPOBAHHS pacTBOpa TOBbIIIEHHOH

KOHUEHTpPAllUH H BOIbl (He pexXe ABYX pa3 B CMeHY);

B) COOTBETCTBHA MOJBHXKHOCTHU, XKECTKOCTH, KOJHYECTBA
BOBJEYEHHOTO BO3AYyXa H OObeMHOH Macchl CMeCH C NJaCTH-
GHLIUPYIOILe-8031YyXOBOBJEKAWUIHMH 1 BO3J1YXOBOBJEKAlO-

HIIUMH A006aBKaMH 3aJaHHbLIM (He pexe JIBYX pa3 B CMeHY);
) COOTBETCTBHA BpeMeHH rnepeMeiuuBaHHs OETOHHOHN
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cMecH, oCcOOCHHO ¢ MJIacTH(HUHMPYIOUIC-BO3AYXOBOBJEKAIO-
IUUMHU U BO3INYXOBOBJCKAOIMHUMH J00aBKaMH, 3agaHHOMY.
71.8. JloszupoBanue n00aBOK MOJI2KHO OCYLIECTBJATBCA C
TOYHOCTBIO B npefenax =4=29% HX pacueTHOro KoJuuecTBa.
[Ipn o6 beMHOM J103HMPOBAHHU PACTBOPOB A002BOK HeOO-
XOJAHUMO YYHTHIBATb BJHAHHE TeMIepaTyphl Ha CoaepKaHHe
no0aBKH B 1 1 pacTBOpa no gopMmyJie

Hog ITy ,
T = » -3
I =1 (3)

rae /. — conepxaliue A06GaBKM B J pacTBopa Inpll HMeEIO-
ulercsa remneparype T, Kr;
o0 — 10 Xke, npu 20°C (cM. npuaoxenue 3);
[l — NAOTHOCTb pacTBOpa npu Temneparype T;
[1a9 — 1O X)e, npu 20°C (cM. mpuUaoKeHHe 3).

8. TEXHUKA BE3ONNACHOCTH
H OXPAHA TPYIA

8.1. Ilpu npoussoacTee paGoT HeOOXOLHMO CTpPOro CO-
6/1101aTh NpaBuJa TeXHHKH 0e30MacHOCTH COraacHo Tpebo-

BaHusaM rJaBbl CHulIl III-A.11-70 «Texuuka ©e30mMacHOCTH
B CTPOHTEJILCTBE.

8.2. Hurtpur natpusa, uurpar kanbsuus, HHK n HHXK
AOJXKHB XpPaHHTbLCA B UHAUBHAYAJbHOM CKJajle. J3anpea-
€TCA HUX XpaHeHHe B OJHOM IIOMeEIleHHH C KHCJIOTaMH.

8.3. 3anpemaercss KypuTb H BeCTH pabOTHl ¢ OTKPLITLIM
njaMeHeM (rasocBapxa, rasopeska Hu Ap.) B IIOMELIEHHH,
rae XpaHUTCHA KPHCTaJJaHuecKHi HUTPUT Hartpusa. Cropae-
Mble MPOAYKTLI, NPONUTAHHBIE PAaCTBOPOM 3TOH COJIH, JIEerKo
BOCIIAMEHSAIOTCA H TPYAHO MNOAANAIOTCA TYylIeHHlo, [das r1y-
ILIEHHA HEJb3d NPUMEHATb BOAY, a CJAeAYyeT N0Jb30BaThCs Or-
HEeTYLLIUTEJSAMHU HJIH NIECKOM.

8.4. B oTtneneHusax npHroToB/JeHHUd pacTBOPOB A00ABOK H
OeTOHHOH cMecH, OCOOEHHO NpPH nNpHMEHEHUH HUTPHTA HAT-
pUf, HATPATa KaJbLHUS, HUTPUT-HUTpATA KaJbUHA HJAH HH-
TPHT-HUTPAT-XJOPHUAA KaJjabllua, HeoOXOAUMO NpeaycMaTpPH-
BaTb HCKYCCTBEHHYIO BEHTHJASALHIO.

8.0. Ha eMKkocCTAX, IpeAYCMOTPEHHBIX AJISI XPAHEHHA HJH
MPUTCOTOBJIEHHA PACTBOPOB HHTPHUTA HATPHUA, NOJXKHA ObITb
npeaynpexpamlias HaAmnuch «a».

8.6. Ilpu yxnagke GeToHHO cMecn ocoboe BHUMaHHe
caenyer obOpaillath Ha COOTBETCTBHE TEeXHUUECKOro COCTOA-
EUSl 3JIEKTPOHHCTPYMEHTAa H MPOBOAOK ASHCTBYIOWMIUM Tpa-
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BHJIaM TeXHHMKH 0Oe30nmacHOCTH BCJAEACTBHEe TNOBLINIEHHOHU
3] IEKTPONPOBOJTHOCTH OETOHHOH cMecCH ¢ J00aBKaMH YCKO-
pHUTe el TBEPICHHA.

8.7. Pabouux, 3aHATBLIX NPHTOTOBJEHHEM pPacTBOpPOB A0-
6aBOK, HeOOXOXHMO CINEeLHaJbHO HHCTPYKTHPOBAThL H obe-

crleyuBaTh PE3MHOBLIMU camnorami W TNepyaTkaMp, a TakKxKe
3ALUTHRIMH OUKaAMHU.

8.8. Janpemaerca MNpHHUMaTb TMHIY B NOMeEIIEeHUAX,
rae XpaHdaTCcd HJAH NPHUTOTOBAAIOTCS pacTBOpbl fo6aBokK. He-
o0XOAUMO OCTeperarbcs IOMagaHUsi pPacTBOpoB no06aBoOK,
OCOOEHHO HHUTPHTA HATPHUA, HA KOXKY U B IULLY.

8.9. K pa6oraM no npHroToBJIeHHIO BOIHBIX PacTBOPOB
n00aBOK HeJb3sl HONYCKaTh JIHI, HMEIOUIHX TOBPEXACeHHUS

KOXH DYK H JIHIla, 2 HUTPUTA HATPHUd, KPOME TOro, JIMI MO-
Joxe 18 Jer.



I[TPHJIO)KEHHE |

BJUAHHUE NOBABOK HA CBOHUCTBA BETOHHOH
CMECH H 3ATBEPAEBLUEIO BETOHA

[Ipu BBeieHHH B COCTAaB OETOHHOM CMeCH A00ABKH YCKO-
putean teepaenus (NaCl, Na,SO,, K,S0O,4 CaCl,, Ca(NO;).,,
HHK wan HHXK) 3apsa K/JAUHKepHBLIX YacCTHI[ leMEeHTAa
YMEeHbIIaeTCHd, UTO NPUBOJIUT B HAUAJAbHLIK NEePHOX K YMEHb-
HIEHHIO ¢J0s1 agcopbupyeMold HMHU BOAbI, co3JaBasi npenno-
CbIJIKH AJ4 NoJyyeHUusa OoJsiee NJNOTHOTO U NPOYHOro dertoHa.
Hapsany ¢ 3tum BBoaumas aobaBka yBeJHUYUBAeT CKOpPOCTH
B3aHUMOJEHUCTBHS KJHHKEPHBIX MHHEpPaJiOB LieMEeHTa C BOJOH
(rHaApaTaunlo) U COOTBETCTBEHHO CKOPOCTh CXBATbIBAHHA H

TBEepAEHHSA.

[lonoxutenbHblM BausiHHEM J100aBKH YCKOpHTeNSA Ha
YMEHbIIEHHE 3JJIEKTPHUECKOrO 3apdaia KJAHHKEPHBIX 4YacTHIL
leMeHTa, ¢ OAHOH CTOPOHBI, U OTPHLATEJAbHBIM — Ha COKpa-
lIleHHE CPOKOB CXBAaTbIBAHHUA, C APYro, oOBACHAETCA HaJH-
yyge ontuiMyMa A00aBKH H CMeUleHHe ero B CTOpOHY 00Jb-
IIHX JO3HDOBOK ¢ YMeHblueHueM B/I[ 6eToHa, a TakKxe pas-
ATHYHast 3P PEeKTUBHOCTbL J00aBKM B 3aBUCHMOCTH OT aJlio-
MHHaTHOCTH LieMeHTa. B To BpeMs Kak AJs HH3KOaJIOMH-
HaTHOTO TMOPTJaHALEMEeHTa yCKopsloulee AeHcTBHe A00aBKH
Ha NpOoLeCcChl ero ruapatalidy AOTOJHAETCH YIIOTHAIOUHM
ee NeHCTBHEM B HauyaJbHbIA NepuHos POPMHUDPOBAHHSA CTPYK-
TYPbl, AJS1 BLICOKOAJIOMHHATHOrO LEeMeHTa YILJIOTHAIoLEe
N€HCTBUE He NPOABJAETCA H3-3a YCKOPEHHH CXBAaTh!BaHUA
LIEMEHTa B IPHCYTCTBHU N00aBKH.

YCKOpHUTeNb TBEPAEHHS, HHTEHCHPUUHPYS NMPOLECCHI THA-
paTaluHU M OKa3blBas INOJOXHTeJbHOe BJHSHHEe Ha (OpPMH-
pPOBaHHE CTPYKTYpPbl LLEeMEHTHOrO KaMH{, NPHUBOAHUT K YCKO-
peHH10 TBepaeHHs OeToHa, BbiAepKHBAaeMOTO B e€CTECTBEH-
HbIX YCJOBUAX, @ TaKXe K YBeJHUEHHIO NMPOUYHOCTH OeToHa
cpasy nocJje temsoBon o6pabOTKu W B Bo3pacTe 28 CYTOK.
JTO NMO3BOJMAET COKPAaTUThb CPOKH Habopa pacnanyb6o4HOM
MPOYHOCTH, YMEHLIIUTb NPOAOJKHTENbHOCTh TEIJIOBOH 00-
paboTku Oerorna Ha 10—20% npu npHMeHEeHHH BBLICOKOAJIO-
MHHATHBIX leMeHTOB U Ha 20—409% npu mpuMeHEHUH HU3KO-
aJIIOMHHaTHbIX LeMeHTOB. 3a cuer yBequueHusa B/L] OetoHa
NpeACTaBAAETCA BO3MOXHBLIM YMEHbIUWTbh PacxXxoj LEeMEeHTA
MPH HEHU3MEHHOM pexHuMe TelJloBoi 00paboOTKHU HAH TeMIle
Habopa NPOYHOCTH OETOHA €CTEeCTBEHHOTO TBEPJIAEHHH.
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Haubosce 3pPeKTHBILIM YCKOPHTEACM TBepICIiHsA ABJS-
erc xgopua kaapuusg CaCly,, BBesenHe KOTOPOro NnpHBOIAHT
K YBeJMUeHHIO INpPOYHOCTH OeToHa He3aBHCHMO OT TOro, Ha
KaKoM LeMeHTe NPUroTtoBseH OeToH. Ecan e OeTOH NPHIO-
TOBJISIETCS Ha HHU3KOAJIOMUHATHOM MNOPTAaHAlleMeHTEe, TO B
3TOM cJaydae TakoH XKe 3(pdeKTuBHOH J00aBKOH OKa3biBaeT-
¢ u cyabdar Hatpua NaSO, Oguako, ecaun cynbdar Hart-
PDHSI B OCHOBHOM CIOCOOCTBYET yBEJHUEHHIO PAHHEH NPOYHO-
cTH OeToHa, TO XJIOPUI KaJblUUsd NOBLIILIAET €€ THNPHMEpPHO
O1HHAKOBO BO BCE CPOKH TBepAeHHUHA. llpupocrt npoyHOCTH
6etoHoB ¢ nobaskaMu Ca(NOj3),, HHK u HHXK, xak npa-

BHJIO, CO BPEMEHEM YBC/JIHUHUBACTCH.

YeKopHTEeNH TBepAEHHS B CBOEM COCTaBe CoaepKaT HO-
Hbl, OTacHble ¢ TOYKHU 3PEHHUS KOPPO3UU apMaTyphbl, MeTaJja
dopm u TpybonposoaoB (uoH xJopa —Cl~™), cTOUKOCTU BHI-

cokonpounoi apmartypnl (HutpaT HOH —NO3) uam 6eroHa
(non "Hatpusi —Nat+ uau kaaug —K+). OrpuuareabHoe
BJAHSHHE HOHA XJIOpa Ha MeTaJ/Jl 3HaUHTeJbHO YMEHbLIAETCH

NpY OOJHOBPEMEHHOM NPHUCYTCTBHH HUTPHUT-HOHOB (NO ).

betoHbl ¢ go6aBKaMH yCcKopUTeJeH TBepAEHHSI XapakKre-
PU3VIOTCH MOBLILIEHHOU BOAOHENPOHULIAEMOCTHIO, OCOOEHHO C
nobaskaMu Ca(NOQOj;)., HHK u HHXK. Cyasdar natpusd
UJIH KaJufd NOBBIIIAET CTOHKOCTb OeToOHa B arpecCHUBHLIX
cynbdartubix cperax, a HHK — cToiikocTts apmaTypbl B ar-
PECCUBHOH XJOpHAHOH cpene. MOpPO3OCTOMKOCThL OE€TOHOB C
100aBKaMH 3TOro BuJa NpPaKTHYECKH HE OTJHUYAETCS OT MO-
PO30OCTOHKOCTH 6eTOHOB 6e3 100aBOK.

[Ipu BBeaenuu B cocTaB OeTOHHOH CMeCH mJaacTHdu-
uupyroumeu nodaeku (CCb unu CIAb) nosepxHocTHO-aKTHB-
Hble BelleCcTBa, BXOAsUIHe B cocTaB Hn00aBku, aacopbH-
pPysiCb Ha IIOBepXHOCTH KJIMHKEPHBIX 3€pPCH lleMeHTa, YCT-
PAHAIOT CJAHINAHHE U YMEeHbIUAT TPEeHUEe MexAy HHMH,
BCJEICTBHE YEro CMeChb CTAHOBHTCH OoJee mJjacTHUYHON (Te-
Kyueit). Ilnactupuuupyomnii 3pdpekt noGasBku yBeJHUH-
BaeTcs C TIOBBIWUEHHEM TOHKOCTH IIOMOJIa 1leMeHTa, €ero
pacxona B 0eTOHe, HCXOIHOW TIONBHXXHOCTH OeTOHHOH CMe-
CH M OoJibllle NJs IIeMEHTOB CBEXero 1noMoJa (HeJexXaJgabix).
[Ipy npHMeHeHWM LIMAKO- HJH NYLLOJAHOBBLIX IOPTJaAHI-
[{eMEHTOB, MEJKHX IMeCKOB, CMeCeH C YMEepeHHbLIM Ccojaep-
’KaHueM I1emenHta aob6asku CCb uau CIADb cnocobeTByiorT
BOBJMCUCHUID B OETOHNHYID CMECh 3aMETHOTO KOJHUCCTBA
Bo3ayxa (1o 29%), uro NpUBOAHUT K YBEJHUYEHHIO €€ CBf3-
HOCTH M yayuuieHH10 yI000yKJaablBaeMOCTH.
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OnHako nJjeHKH H3 MNOBEPXHOCTHO-dKTHBHBIX BEILLECTB,
cOpa3yoLHUXCA Ha KJAHUHKEpHLIX 3€pHax NeMeHTa, 3aMell-
JISIIOT HX THIApaTalHio, BCAEACTBHE yero OeToHbBl XapaKTe-
pH3yeTcsl 3aMelJIeHHLIM TEMIIOM TBEpPACHHS B paHHEM BO3-
pacte. MeHblile Bcero 3To OTPHIIATEJbLHOE AENCTBHE MJac-
THGHKATOPOB INPOSABJSETCA NPH BBeJeHHH HX B OETOH Ha
ObLICTPOTBEPACIOWIHX H BBICOKOAJIOMHHATHBIX MNOPTJAAHALE-
MEHTaX, NMoABepralluxca TenaoBoid obpabortke. [as 6He-
TOHOB, MOJABEPralolUXCcA fAporpeBy HJH o6OrpeBy, Ha HHU3-
KOAJIOMHHATHBIX NOpPTJAAaHALIEMEeHTaX, MJIAKO- H NyluoJa-
HOBBLIX MOpPTAaHALEMEHTaX BBeleHHe pa006aBok CCD wuau
CAb nenecoob6pasno, kornpa 6eToH A0 TenyoBoit o6paboT-
KH BblAepXKHUBaeTcsd He MeHee 2 4, a CKOPOCTh MNOAbEMA
TeMnepatypel He npesbiiaer 20°C B yac. Ecau npeasapu-
TeJIbHOE BBIAEPXKHUBAHHE MeHblle YKa3aHHOI'O, TO BBeIeHHe
MAaCTHOHUHUPYIOUIHX A00aBOK BO3MOXKHO IIPH CKOPOCTAX
noabeMa temneparyphl He 6oaee 15°C B yac.

B yKa3aHHBIX Bbille CcJayyasaxXx TIipUMeHeHHe O06aBOK
CCb u CIAb nossonasier COKpaTHTb pacxon MOpTJaaHIIe-
MeHTa. OJHaKO MNpeBbIIIEHHEe ONTHMAJbHOH NO3HPOBKH 10-
6aBKH MOXKeET TIPHBECTH K 3Ha4YHUTeJbHOMY 3aMeIJEeHHIO
TBepAeHHSI 6eTOHa, K MNOJYUYEeHHIO TOHHXEHHOH NPOYHOCTH
6eTOHa KakK cpa3y Imnocje TenygoBod oO6pabOTKH, TaK H B
boJsiee oTaaneHHLIE CPOKH TBEPIAEHHA.

[Ipn coxpaHeHHMH pacxola UeMeHTa H 3aJlaHHOH 1noI-
BHXKHOCTH OeTOHHBLIX cMeced naactudHuupylomue npobas-
KH 103BOJSIIOT CHHU3UTb BOJOLIEMEHTHOE OTHOLUeHHe OeTo-
Ha U O6Jaronaps 3TOMY YJYULIHTb €ro TeXHHYEeCKHE CBOM-
CTBA — IMOBBLICHTb ITPOYHOCTb, MOPO30OCTOHKOCTb, BOJOHE-
NPOHULAEMOCTb, COJIECTOHMKOCTL H COOTBETCTBEHHO JOJrO-
BEYHOCTb OeTOoHA.

[lnacTupuuupyolie n100aBKH He H3MEHAIOT IPOYHOC-
TH cuenyieHuss 6eTOHa ¢ apMaTypOH, He BLI3LIBAIOT KOPPO-
3HH apMaTypbl H IPHBOAAT K IMOJYYeHHUIO 6eTOHa C IOHH-
’KEeHHbBIMH YyCaJdOuyHBIMH AedopMalLUAMH, HECKOJNBbKO IOBbLI-
INIEHHOH TPEIHHOCTOHKOCTBIO M MOPO30OCTOMKOCTBIO, OCO-
6eHHO KOraa NpH H3TOTOBJEHHH CMEeCH BOBJEKaeTcs 3aMer-

HO€ KOJIHYeCTBO BO3AYyXa.

BeeneHHas B cocraB O€TOHHOM CMecH NaacTHOHUHMPYIO-
lile-BO3AYXOBOBNeKawuwas pob6aska (mbinoHapT, BJIXK,
FK)X-10 uau TK)K-11) anmcop6upyercs Ha KJIMHKEPHBIX
3epHax ICMeEHTa, YMeHLIas TpeHne Mexay HHMH, OcoGeH-
HO CHJbHO <&«CMAa30uyHOC» JelcTBHe H00aBKH I[IPOABASAETCA
npun Bubpauuyn 6eTOHHOH CMeCH, KOTopas M0 CBOEH YKJa-
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JALIBACMOCTH BCACJACTBHC 3TOTO COOTBCTCTBYyeT cMmecH 6e3
roGasku, uMelomweli na -2 cm 6oabliyio OCagKy KOHycCa.

OanoBpeMeHHo ¢ 31uM JAo0GaBKa cnoco6CTBYET MOBLI-
NIeHHIO CBA3ZHOCTH CMCCH M ee OAHOPOAHOCTH, UTO NPHBO-
JAUT K TOBLIIUEHHOH BOJOYIAEpP:KHBAIOUIEH CNOCOOHOCTH BO-
BNEKAEMOrO NpH NepeMeluBaHuM BO3jAyXxa., 3aMeTHOoe KO-
JUUCCTBO TOCJAENHEro BOBJEKAaeTCd IPpH BBeAeHuHn H0O0aBKH
CBEPX KOJIMUCCTBA, ancopOMpyeMoro Ha MnOBEePXHOCTH KJHll-
KEePHbIX 3epeH.

O6Gpasyioulnecss Ha NOBEPXHOCTH 3epeH NJIEHKH NOBCPX-
JIOCTHO-aKTHBHOT'O BEIICCTBA 3aMeANAIOT THAPpaATaUHIO lle-
MEHTa H TBepAeHHe OeTOHA, HO B MEHbIIEH CTEIeHH, yeM
naactubuunpyomue nobasky. Ilpy npesniieHud OnNTH-
MaJbHBIX MIO3UPOBOK MOIKET TMPOABJSITLCI 3HaUYHTEJbHOE
3aMeaneHye TBeplAeHua OeTOHA HA paHHed CTaAHHU €ro
BRIAEPKUBAHUA, 0ocoOeHHO npH BBeaeHnun pobasok I'KXK-10
nau IF'KOK-11.

3aMeaasnionice AeficTBHe AOO6ABKH HA CKOPOCTh THIpa-
TallUH IIEMEHTAa, a TaKiKe YBEJHUYEHHOEe COAEepKaHHe BO3-
JlvXa B CMEeCH MNPpHBOUAAT K 3aMeNJIeHHI0 TeMia TBepAeHUA
6eToHa, NMOHHUXKEHHIO ero npouynoctH. OOHAKO TIpH comep-
XaHHH He Gosee 59 BoBseueHHOrO BO3/yXa 3a CUYET HC-
II0JIb30BAHHUA OJarONpHATHOIO BJHAHHA AN06aBKH HA ¢Gop-
MOBOYHBIE CBOHCTBA CMECH TNPENCTaBJSIETC BO3MOXHBIM,
MPH HECKOJbKO YMeHbIIeHHOM 3Hauenuw B/Il, coxkpaTuthb
pacxol HeMeHTa.

[Tnactuduuupyioule-Bo3ayxoBosneKawmue 106aBkH MoO-
BHIIAIOT MOPO30CTONKOCTL 3aTBepleBllero 6eToHa He Me-
tiee yeM B |,5—2 paza 6aarofiaps BOBJEKAEMOMY BO3AYXVY
H ruapodobu3alidi CTEHOK Mop W KanuanaapoB. OHu no-
BBHIAIOT NMPOYHOCTb OeTOHa TIPU PACTINKEHUH, ero Tpeuiu-
HOCTOHKOCTb, ra30- M BOJOHENPOHHUAEMOCTb, CTOMKOCTD
OeTOHa NpH NMOCTOSSHHOM M IHKJAHYECKOM BO3NENCTBHH CO-
JEBBLIX pacTBOPOB, HE OKA3LIBAIOT OTPHUIATEJbHOTO BJINA-
HUST Ha clensgeHue 06eToOHa ¢ apMaTtypoH. BBenenne 3TuX
n00aBOK YMeHbInaeT TOSABJAEHHE BHIIBETOB Ha NOBEPXHOC-
TH 3aTtBepaesuiero 6erToHa.

Npu BBEeneHHH B COCTAaB DETOHHOH CMECH BO3AYXOBO-
gnekaomein nodasxku (CHB, CIIA wan HLHHUIIC-1) no-
BepXHOCTHO-aKTHBHBIE BelleCTBa, BXOASAIlHEe B COCTaB J0-
6aBKH, SBJASACh AKTHBHBLIMH NeHooOpa3oBaTeJIsiIMH, CIOCOO-
CTBYIOT BOBJEUEHHIO  OETOHHOW  CMechld  BOo3NlyXxa B

BHIEe MNy3ulpbKoB cdepuyeckoil ¢GOpMBI aHAMeTpPOM 20—
250 MK.
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[Ty3plpbkH BO3AyXa MnpuaarT O€TOHHOH cMeCH CBf3-
HOCTb U TOBBLILLAIOT ee ONHOPOAHOCTb. llpu BubGpauuu 6.1a-
rogapsi YMeHLUIEHHIO TPEHHUS 3a CUeT BOBJIEUEHHOTO BO3-
JyXa CBSI3HOCTb CMeCH YMeHblllaercs, a yJaoooo0padaThl-
BAeMOCTb NOBbIIIaeTcsA. BceaeacrBue 3TOro cMmech ¢ BO3-
AyXoBOBJeKawuieir p00aBKoH Mo YyIA000yKJaaabiBaeMOCTH
COOTBETCTBYeT cMecH 6e3 mo0aBKH, UMewolled Ha 1—6 cM
60JIbIIYIO OCAaIKy KOHYCA.

O6beM BOBJEKAaeMOro OETOHOM BO3AyXa OIpenedsieTcs
KOJUUYECTBOM J00aBKH, 3€pHOBLIM COCTaBOM H MHHepaJio-
FHYECKOH MPUPOJOH 3aroJHHUTeN ed, pacXoaoM LeMeHTa H
ero COCTaBOM, CIIOCOOOM H TNPOIOJNKHTEALHOCTBIO Ilepeme-
mnBaHud. IlpakTHyeCcKH BO3AYyX BOBJIEKAEeTCS pPaCTBOPHOH
yactblo O€TOHa U NpexXIe BCero 3epHaMH Iecka pa3Me-
poM 0,3—1 mMM. Ecam comepxaHue B Necke Gppakuui Me-
Hee 0,3 MM yBeJHUHUBAeTCd, TO INPH OJHOM H TOM XKe KO-
au4yecTBe JA06aBKH OOBEM BOBJIEKAEMOrQ BO3JAyXa YMeEHb-
iaercsi. LlemeHT AeHCTBYeT aHAAOTHYHO — yBeJHYEHHE €ro
pacxola cHuxaet 00beM BOBJEKaeMOro Bo3ayxa. l3pecr-
HIKOBbIE I[IE€CKH BOBJIEKAIOT MeHbllle BO3JyXa, 4eM KBap-
[[eBBIE.

YBenuueHne CONEpIKaHUS BO3AyXa MNPUBOAHT K YMEHb-
IHeHHIO TIPOYHOCTH 3artBepaeBuwiero O6eToHa. OgHako TIpH
Collep:KaHHH BOBJIEYEHHOro BO3Ayxa He 6ogee 59, 6.Jaro-
napsi ero mjacTHQHUHPYIOIUEMY BO3NEHCTBHIO H YMEHb-
[eHn BeauuuHsl B/l npenacrasBasieTci BO3MOXKHBIM T0-
Ayuatbh O€TOH TpeOyeMOH NPOYHOCTH C COKpAaIleHHbIM pac-
xoaom ueMeHTta. DOPEKTUBHOCTL IIPHMEHEeHUsT BO3AYXOBO-
BJAEKAOWHUX N06aBOK IJ YMEHbIIEHUS pacXxoja UeMeH-
Ta TOBbILIaeTcss ¢ VBeJqunueHHem B/I[ 6ertoHa, ymeHblile-
HHEeM pacxofa LeMEeHTa H COJepXKAaHHUS B HEM TpexXKallb-

LHEBOTO AaJIOMHHATA.

[lockonbKy BO3ayxoBoBJI€KaioUlue JN06ABKH B KoJiHue-
cree g0 0,02—0,03% mnpaxTtHdyeckn He 3aMelJsIOT THApA-
TAIIMIO 11eMeHTa, OETOHBI C HUMH MOTYT IpPOrpeBaThCsl IO
MpUMeHsIeMbIM JJi1 6eTOHOB 6e3 HN00aBOK pexXHMaM Tell-
JoBol 00paboTKH. B CBfI3H ¢ 3THM BO3AYyXOBOBJIEKAIOLHE
N106aBKH IO CpPaBHEHHUIO C IacTUQHUHDYIOWHUMH 30deK-
THBHEE NPHMEHATb NPH KOPOTKHX H YMEDEHHBIX peXumax
nporpesa.

BozayxosoBaekawliue Ao6aBKH TMOBBLIILIAKT MOPO30-
CTOHKOCTb 3aTBepjeBuiero O6¢ToHa He MeHee ueM B 2--3
pa3a, CYLIeCTBEHHO He CHHUXKAIOT ClernJeHuss 6eroHa ¢ ap-
MATypOH, HECKOJbKO YBEJHUYHMBAIOT NPOYHOCTL OETOHa TMpH
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pacTsxKeHUH. beTOHB ¢ 9THM BHAOM Nho0aBOK XapaKTepH3Y-
I0TCS HECKOJbKO MOBLIIIEHUOH TPpeWHHOCTOHKOCTDIO, ra3o- Ii
BOJAOHENPOHHLLAEMOCTHIO.

[ipu BBeneHUH B cocTaB 0€TOHHOH CMecH NOOABKH MHK-
porazoo6pa3soBateis (I'K)K-94) B pesysnwbTaTte peakuun no-
OaBKH ¢ THAPOOKHUCHLIO KaJbLUHA BbIAEJASAETCHd BOAOPOL,
o0pasyllHH PaBHOMEPHO paclipelieJleHHble 3aMKHYTHIE
nopbl B OeroHe. DdpdekT razoobpa3zoBaHUsd 3aBHCUT OT
KOJHYeCTBA BBeJ€HHOH A00aBKH, TeMIlepaTypLl TBepIeHHA,
CooepKaHHUSl LIeJOYH B LieMeHTe. IJTH NO00ABKH [JOJKHB
ofecrieyuBaTh JAONOJHUTEIbHOe 00Opa3oBaHHe rasza B KOJIH-
yectBe 1—29% B eaunnne o6bema 6eToHa.

BeeneHne MuKporasooOpasywlled A00aBKH NMpaKTHYeC-
KH He CKa3biBaercsd Ha (POpMOBOYHKLIX CBOHCTBAX CMecCH,
HO CYUECTBEHHO 3aMelsieT TBepAcHue OETOHOB Ha paH-
HUX CTaAusX. DTO NPHUBOAUT K HEOOXOAHUMOCTH YAJHHEHIS
NpeABapUTENbHOIO BLIAEPKUBAHUA OETOHOB Ilepel TeIJio-
BOH 0O6pabOTKOH.

berount ¢ pobGaBkamu T'K)K-94 xapaxkTepusyloTcsi 110-
BLILIEHHOH MPOYHOCTBIO IPH PAaCTAXKEHHH, NMOBLILIEHHOH CO-
JIECTOHKOCTBIO B YCJOBHAX KalHJAJASAPHOro NOJACOCAa M HKCIA-
PEHUST COJIeBLIX pPacTBOPOB, IMONEPEMEHHOr0 YBJAAXKHEHUS
M BbICYLIIHBAHHA, a TakKXe MJIHTEAbHOTO H TNOCTOIHHOrO
BO3JEHCTBHSI DPAacCTBOpPOB cOJell. Kpome TOro, MeJKoInopHC-
Tass CTpyKTypa ©OeToHa M 4YacTHyHass ruapodoOH3alys]
KDEMHHUHOPraHHYECKHMH COeJUHEHHSAMH BHYTpPEHHEH no-
BEPXHOCTH TIOPp H KaNnHJAJSAPOB 00ECNeuyHBaAIOT BLICOKYIO MO-
PO30CTOMKOCTb, Ta30- H BOAOHENPOHULAeMOCTb H JOJTroBe!-
HOCTb OETOHOB.

Beegenne 3TOH H00aBKH yMeHbLUaeT BO3MOKHOCTL 00-
pa3oBalHs BbILUBETOB HA MMOBEPXHOCTH OETOHA.

[Ipn BBegeHHWH B cocTaB OeTOHHOH CMeCH KOMIJIEKCHOH
100aBKH, COCTOfALIEH U3 YCKODHTEJS TBePAeHWss B Couera-
HHUH C MJaacTdpHUHpyIlel, MJacTHOHUHPYIOLUE-BO3LYXO0-
BOBJIEKAIOIleH, BO3AYXOBOBJEKAIOIEH HJAM MHKporasoobpa-
3ytouleid A00aBKOH, YCKODHTeNb TBEPAEHUS YAaCTHYHO HJH
[MOJIHOCTbIO HEHTpaJiu3yeT OTpPHUIATeJNbHOE NEHCTBHE TIOC-
JJEMIHUX Ha CXBaThiBaHHE U TBepleHHe OeToHa. [Ipu 3TOM
yckopuTteab He u3MeHseT (NagSOy4, KySO4) A Heckoub-
ko yaywwaer (NaCl, CaCl;, Ca(NOj),;, HHK, HHXK)
HayaJbHYXO KOHCHCTEHIHIO OeTOHHOH CMecCH.

BBenenne ycKOpuTens, Kak InpaBmao, He 3h(deKTHBHO,
ecqu Apyrasa nob6aBka B COCTaBe KOMIJIEKCHOII He 3aMel-
JIIeT Npouecc CXBaTbIBaHHA U TBepAeHHA. B 3toMm cayuae
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YCKOpHTEJNb TBEpAeHHs CNocoOCTBYCT JiHUIL 11€3HAYHTCJb-
HOMY YBEJHUCHHIO paHHeH NPpOUHOCTH OeTOHa.

Komnaexkcuast mobapka, Kak NpaBHJO, 1103BOJSCT 3HA-
YUTEJbHO YMEHbUIHTH pacxol ULeMeHTa, 4YeM OjJHa IIacC-
THQUUHpYIoLLAad Ao6aBKa, MPHUYEM TMPAKTHYECKH [pH JI0-
OLIX NpHUMEHsIeMBIX Ha MNpPAaKTHKe peXuMax TermjaoBoH o0-
paboTkn. OIHAKO npuMeHeHHe KOMILJIEKCHOII  J100aBKH,
COCTOALEH H3 JABYX IPOAYKTOB, ME€Hee TeXHOJOTHYHO, B
CBSI3H C 4YeM ee LesecooOpasHO BBOJAHTbL B TE€X CcJyuasX,.
Korga oJHa mJjaactHuuupyomas, aacTHQHIHPYIOLIE-BO3-
JIYXOBOBJIEKAIOUlad WJH BO3AYX0BOBJeKamolas ao00aBka
He ofecnieyrBaeT NOAYUYEHHS TakKoro xe apdexra.

Bausinne KoMmiJieKCHON HOOaBKH Ha CBOMCTBA 3aTBEP-
AeBiuero OeToHa CKJAaAbLIBaeTCsl H3 BJHSHHA Ha TO HJH
HHOE CBOHCTBO BXOASLIHX B Hee MHIAMBHAYAJNbLHLIX H002BOK.

INNPHJTOKEHHE 2

KPATKAS XAPAKTEPUCTHKA JOBABOK

Xaopupn narpua NaCl npeacrasisier coboi kpHcTan-
JIMUECKHH NPOAYKT, KOTODPHIH NOJKEeH COOTBeTCTBOBAaThL Tpe-
6oBanusam I'OCT 13830—68 «Coap noBapenHHass nuuienas»,
TY 6-12-26-69 MuHucrepcTBa XMMHYECKOH NMPOMBILIJIEHHOC-
TH CCCP «Coab nopapenHast texHuueckasi. OTXOIB! IpoO-
H3BOACTBA KaJHA Xxjyiopuctoro» uau TY 6-01-540-70 Mu-
HucTeperBa XHMUYeckoih npomuinieHHocTH CCCP  «Coab
IIOBapeHHasl TeXHHUYecKasa». XJOpUA HATPHHA H3TOTOBASAETIA
IPpEeAIPDUATHAMYU MHILEBOH U XMMHUYECKOH NPOMBILIJIEHHOCTH
M [ocTaBJseTcss B pacacoBaHHOM BHIE, a TaKkKe HaBa-
JOM H JOJXKEeH XPaHHTbCA B YCJIOBHAX, HCKJIIOYaIOUIHX
yBAaxHeHHe. CTonMOoCcTh pob6asku 30—60 py6. 3a 1 T.

Hutpur narpua NaNO, — xpucranas Oesoro usera ¢
J)KeJITOBATLIM OTTEHKOM., Marortosisiercd OH B BHAE TBEP-
noro ¥ xxuakoro (coaepxkanue NaNO, okoao 28%) npo-
AYKTOB, KOTOpbl€ HOJI)KHbHI YHOBJIETBOPSITb  TpeOOBAHHAM
[OCT 6194—69 «HaTtpuhi a30THCTOKHCABIH (HHTPHUT HAT-
pust) texnuueckuiul», CTY 302-64 uau BTY AY-152-62 Mu-
HUCTEPCTBA XHMHUYeckoit npombimaeHrocTH CCCP «Hurpur
HaTpua B pactsope». [loGaBka mnocrtaBJsieTCs B JepeBsH-
HbIX 60YKax HJIH fAAUlHKaX, (panepunix O6apabanax HAH Oy-
MaXHblX MeEIIKaX, a TaKXe B XXeJe3HOMOPOXKHbIX IHCTEP-
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HaXx. TBepAblil MPOAYKT CaeayeT XPaHUTb B YCJAOBHSAX, HC-
KJIOUAoUIHX ero YyBJa)XHEeHHe, a KHIKHH — B MeTaJauye-
CKHX €MKOCTSX, 3alLHIIEHHBbIX OT MonagaHusi 0cajKoB, NpH
TeMlieparype pacTBopa HC¢ BHXKC TOYKH €ro 3aMep3anis.
Croumoctb aobasku 100—150 py6. 3a 1 T B pacuere Ha
CyX0€ BEUIeCTBO.

Cyabtpar narpus NaSO, npeacrasasger o©coOoOH He#-
TPaJbHYIO 06e3BOAHYI0 HATPHEBYIO COJNb CEPHOU KHCHOTHI
H JoJxeH ynosaeTrBopAtb TpeboBaHuam ['OCT 6318—68
«Harpuit cepHoxkucabiii (cynbdar HaTpHd)» uad TY 38-1-
3-9-69 MuHHcTepcTBa XHMHYeCKOH npoMbiunieHHocTH CCCP
«HaTpui CepHOKHCALIA PpaHy UpOBaHHbIN». [lobaBka H3ro-
TOBJISIETCSI NPEANPHUATHAMH XHMHUECKOH, Hedrenepepaba-
ThIBAIOLEH H HePTeXMMHYeCKOH NPOMBILIJIEHHOCTH B BHIE
NOpoIKOOOPA3HONO HJAH  TPAHYJAUPOBAHHOTO NPOAYKTa U
MoctaBJasieTcss B pacacoOBaHHOM BHIE; XPAHHTBHCA NOJKHA
B 3aKPBITLIX CKJAACKHX NMOMEUIEHHSX, 3alHUIeHHbIX OT [MO-
naganusa saaru. CrouMocte no6asxu 14—32 py6.3a 1 T.

Cyabpar kaaus K,SO,— GecuperHble npo3payHbie
KPUCTAJJbI, pPacTBOPHMHle B Boae. OH JOJXeH COOTBeT-
cteoBaTth TpeboBanuaM ['OCT 4145—65 «Kanuit cepHOKHC-
Jabii», Jlo6aBka H3TOTOBJSIETCH NPEINPUSTHAMH XHMHUEC-
KOA NPOMBIIIJEHHOCTH H TOCTABJASETCS B KeJe3HOILOPOXK-
HbiX BaroHaX; XPaHUTbCA JHOOJIKHA B CKJAANCKHX ToMelje-
Huax. Croumoctb cysabdara kanus 80—120 py6. 3a 1 T.

Xaopua kaasuuss CaCl, usroroBasiercs Ha npeanpua-
TUSX XHMHUYECKOH TPOMBIUIJIEHHOCTH B BHIEe 00e3BOXeH-
Horo (CaCly), naasaenoro (CaCly:-2H,0), wewrynposanno-
ro ¥ XHAKOro (cogep:KaHue Cyxoro BeliecTBa oKoJo 319%)
NPOAYKTa H J0JIKeH coomBeTcTBOBATH TpeboBanusM [[OCT
450—70 «Kanapuuit XJOPHUCTHIH TexHuueckHi», OOe3BOXKeH-
HbIH XJIODHX KaJblUHs TNOCTaBJASETCS B MeTaJJHUecKHX Oa-
pafaHax WJIM MHOTOOOOPOTHOH Tape C repMETHYHOH KPbIll-
KOH, MJaBJeHbl — B MeTaJsimHyecKHX OapabaHax, yYellvH-
POBAHHBIA — B NOJIMITHJ/IEHOBBIX MeIIKaX, XHUIAKHH — B 60y-
Kax HJIH 3KeJe3HONODOXHBIX IHUCTepHaX. TiBepabie mMpoaYK-
Thl MOTYT NOCTaBJATBCA TakXe B OyMakHbIX Melikax. [o-
0aBka B BHUOe TBEPAOro MPOAYKTA MAOJXKHA XPAHUTHCA B
YCAOBHUSIX, HCKJIOUAIOUIHX €€ YBJAAXKHEHHe, a B BHIE XHI-
KOCTH — B €MKOCTH, 3alHUIIeHHOH OT NnonajgaHusg 0CaIKOB,
He Jomyckas 3aMep3aHHsa pacrBopa. CTOMMOCTb XJIODHJA
Kaabuug 26—76 pyb. 3a 1 T B pacuere Ha CyXxoe BellecTBO.

Hutpar kaabuus Ca(NO3), nsrorosasiercs B BHae mpo-
JIYKTOB, COCTOSILUUX H3 OeCUBETHEIX, PAaCTBOPHMBLIX B BOJE
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kpucraanos cocrasa Ca(NOj)2-4H,O. pacnaniBaouixcs
Ha BO3AyXe, H pas3jHuHbIX NpuMeceid. [IpOXYKTBI HOJIKHBI
yiaoBaeTeopsaTh TpeboBaHuam [OCT 4142—66 «Kaapuui
a3oTHOKHCAbLIY Had MPTY 6-03-195-67 MitHucTepcmBa Xu-
mMUuecKod npombiuienHocTH CCCP «Ceaurpa KanblueBas
(TexHHyeckast)». JlobaBka nocraBasercsa B pachacoOBaHHOM
BU€E, XPAaHHTbCA MOJI)KHA B CYXOM, 3aKpPbITOM CKJale.
CrouMoctp Aobasku 60—70 py6. 3a | 7.

Hurpur-uurpar kaapuus HHK npexcrasasier coboi
cmecb HUTpHTa (Ca(NOs)2) u Hutpata (Ca(NOj)s) KaJb-
HiA, noaydaeMylo nyreM O0OpabOTKH OTXOAAIIHX OKHCJOB
a30T4d IIPpH MNPOH3BOJACTBE Aa30THOH KHCJAOTH THAPOOKHCHLIO
KaJbUHSl, M JOJKEH COOTBEeTCTBOBaTb TpeboBaHHuAM T
603-7-04-74 MuHucTepcTBa XHUMHUECKOH TMPOMBILIJIEHHOCTH
CCCP «Hutpur-uutpat KaJbuus (HUTPUT-HHUTpaTHbie Iiie-
aoka». HHK u3roroBasiercss B BHAe NOacToo6pasHOro HIH
AHWIKOTO NPOAYKTAa M NOCTABJAETCH B MeTAJJHUECKHX HJIH
TepeBAHHBIX OOYKaX, a TakKXkKe B KeJE3HOLOPOXKHBIX LH-
(TepHaX. XpaHUThCS MOXeT B MeTa/JJIHUeCKHX eMKOCTHAX H3
HeJerdpOBaHHOH cTajau 0e3 cneuuanbHbIX Mep 3alUHTHI, a
TaKKe B JepeBAHHBbIX HJAH OeTOHHBIX eMKocTAX. CTOHMOCTD
nobasku 60—70 py6. 3a 1 7.

Hutpur-nurpar-xaopug Kaabuua HHXK — npoaykr,
noviydaeMblH cMelieHHeM HUTPHT-wHTpaTa Kaabuus (HHK)
C XJOPHAOM KanbUHsA, H HOJXKeH COOTBETCTBOBAThH Tpebo-
gaHuaM TY 6-18-157-73 MuHHucTepcTBA XHMHUYECKOH NpO-
mbiiesHocTH CCCP «XsopHCTHIM KaJabliHil, HHNHOHDOBAH-
HbiA HUTPHUT-HHTPaTtoM KaJabuusa (HHXK)». HMaroroBasiercs
FHHXK B BUae nmacTtoo6pa3HOro WAH KHLKOTO MNPOIAYKTA
H OCTABJSACTCS B MeTaNJdHYECKHX HJAH JepPeBAHHbIX 00Y-
KaX, a TakKXe B XKeJe3HOMOPOXKHBIX LHUCTePHaX. XPAHHTb-
CS1 MOXKeT B MeETaJJIHUeCKHX €MKOCTSX H3 HeJerHpoBaHHOH
crajqv 0e3 coeyHalbHbIX Mep 3allMTbl, a TaKxke B JAepe-
BSIHHBIX HJIM OeTOHHBIX eMKOCTAX. CToMMOCTh A06aBKH 60—
65 py6. 32 | T B pacuere Ha CyXOe BelleCTBO.

CyabgputHOo-cnupToBas Oappa (CCDB) — KaabuueBble
COJIH JIHTHO-CYJB(POHOBLIX KHCJIOT ¢ NMPHMEChIO peayuupylo-
HX 1 MuHepaabHbiX BeulectB. HMarorosasiercss CCD  Ha
L{eJJI0NI03HO-0YMaKHbIX KOMOHHATaAX B BHAE KOHLEHTpA-
TOB Oapanl XHAKHX (KDJK), msepamx (KBT) 1 mopouiko-
obpa3nbix {KDII) ¢ comep>kanueM cyXux BellecTB COOTBET-
cTBeHHO He MeHee D0, 76 U 87Y% ; KOHUEHTPATHI JOJXKHBI CO-
orBeTcTBOBaTL TpeboBaHuaM ['OCT 8518—57 «KonueHTpa-
Tl CyAbGHTHO-cnHpTOBON Oapabi». KBJXX nocrasasercs
B KEJE3HOAOPOXKHBLIX IHCTEPHAX H JOJKEH XPaHHThCA B



YCNA0BHAX, HCKaoualomux ero ysjaaxkuenve; KbT wn  KbIl
MOCTaBJASAIOTCA B OYMaXKHbIX MellKaX, KOTOpble CJeAyeT
XPaHHThb B 3aKPBLITHIX NPOBETPHBAEMBbIX MOMELIEHHAX, pac-
noJsiaTass MeHIKH B ONUH pAd MO BepTHKAJH, 3aBA3KOH BBEpPX.
CrtoumocTh nob6aBku 45-—65 py6. 3a | T B pacuere Ha CV-
X0e BellleCTBO.

CyabdutHo-apoxkeBas O6paxka CIAb — npoaykT nepe-
paborkn CCD, U3roroBasilOIUHACA B BHIe KOHLEHTpPATOB
opaxku xkuaxkux (Kb)K) u tBepawvix (KbT) ccoxepxanu-
eM CYXHX BEUIeCTB COOTBETCTBeHHO He MeHee 50 u 769%.
KoHlueHTpaThl JOJXKHBI COOTBETCTBOBATL  TPeOOBAHUAM
OCT 81-79-74 MuHucrepcTBa LeANI0JN03HO-0YMaxKHOU Mpo-
mbiluneHHOocTH CCCP «KoHueHTpaThl CY/JbQUTHO-APONKIKE-
BoM OpaxkKu». Kb)K mnocrasaserca B KeJae3HOLOPOXKHDIX
HUCTEPHAX M JOJI)KEH XPaHHUTBCA B YCJAOBHAX, HCKJIIOYAlO-
mux ero yBaaxxkHeHue. KDBT nocrasiasiercs B OyMaiKHBIX
MellIKaX, KOTOpble CJAedyeT XPAaHHUTb B 3aKPLIThIX MpoOBe-
TPHBAaeMbIX NMOMELIEHHAX, pacnojaras MeIWKU B OAHH PAl
no BepTHKaaH, 3aBsi3kKoiM BBepX. CTOHUMOCTb H00aBKH 40—
€5 py6.3a 1 T B pacuere Ha cyxo0e BelllecTBO.

MbrroHaT — HaTpUeBble COJIM HEPACTBOPHMBIX B BOJe
OpPraHUYEeCKHX KHCJOT — JOJKEH COOTBETCTBOBaThb Tpebo-
BauuaM ['OCT 13302—67 «Kuncaorel nHedptsHbiey. Ilocras-
aserca oH KpacHopapckuM — HedTenepepabaTbiBalOIHM
KOMOHHATOM B BHJEe NaCTOOOPa3HOTO MNPOAYKTA C COHEP-
XXaHHEM CyXoro BelllectBa He MeHee 70Y%, B MeTaJIHUeCKHX
HJIH JepeBAHHbIX 60oukax mo 60 py6. 3a 1 1. XpaHuUThCs 10-
faBKa NOMXKHA B 3aKPLIThIX CKJAACKHX NTOMelleHHsX.

Maactupukarop BJIIXK — npoaykr omblaredus — ule-
JIOYbIO PACTBOPHMOHM CMOJIBI 113 CTOUHBIX BOJ, KOTODBIH HOJI-
)KE€H cooTBeTcTBOBaTh TpeboBaHusaAM TY 81-05-34-73 Muuu-
CTepCTBa LEMJNIJ03HO-OymaxHon npombliugedHHoctd CCCP
«CMmosia ombiieHHast BopopactBopumasi BJIXK». JloGaBka
H3NOTOBASIETCA BeTnyXKCKUM JeCOXHMHUECKHM KOMOHHAaTOM
B BUIe NMacTooOpa3HOrO NPOAYKTA U IOCTABJASIETCS B Me-
TaJJIHUYECKHX OOUKaxX UJH XKeJe3HOJLOPOXKHbIX IHCTEpHAaX.
XPAaHHUTBECA OHA JHOJIKHA B 3aKPLITOH Tape B CKJAAACKOM I1O-
MeweHuH. Ctoumocte nobasku 60—70 py6. 3a 1 T B pacue-
T€ Ha CyXOe BellecTBO. ['apaHTUHHBIH CpOK XpaHeHHst HO-
6aBKH 6 MecslleB.

KpeMHuiiopranmueckue KHUIKOCTH 'K)X-10 H
I'K)K-11 — BogHocnupToBuie  pactBopel 3TuaA- (TKH)K-10)
HAH MeTHJacHJAHKOHaTa HaTpHa ([TK)K-11) ¢ comep:kanuem
OCHOBHOro BenlectBa 304+59% — HOAXKHLI COOTBETCTBOBATD
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rpefosanuam MPTY 6-02-271-63 Munucrepcmsa  XHMHYE-
ckoit npombitinennocty CCCP «Texunueckne ycaonus  Ha
swuakoetd TKOK-10 u TKOK-11», JKuakoctH nocTaBJsiIOTCH
no 650—700 py6. 3a | T B MeTa/sJH4eCKOR Tape, B KOTOPOH
OHM H JOJKHbI XpaHntbcs npy temneparype or 0 go 30°C.
apauTHAHBIA CPOK XpaHeHHs 6 Mecsales.

Cmona  HeHTpaJH30BaHHaAA BO3/1yXOBOBJIEKAIOW AN
CHB — abueTHHOBas cM0J4a, OMLIJeHHAas KayCcTHUeCKOH
COnOM — NOVIXKHA  COOTBeTCTBOBaThb  TpeGoBadusm TV
81-05-75-69 MHuHHCTEPCTBA UEJJIONO3HO-0YMaXKHOH  Mpo-
mplinenuocty CCCP «CMmona HeHTpa/sH30BaHHAA BO3/1yXO-
gsoaekawwas (CHB)». HUsrorosaserca oHa THXBHHCKHM
JIECOXHMHUYECKHM 3aBOJOM B BHAe TBepAOro NnPOAYKTa H
NOCTABJAsAETCA B AepeBAHHBIX GoukaX. CtouMocTh J06aBXH
1600 py6. 2a 1 T. XpaHUTbCA OHA JOJI)KHA B 3aKPLITHIX IIO-
MeIlleHHAX, HCKJIIOUAIOLUX YBAaXKHEHHe NPOAyKTa.

CnHTeTHyEeCKan NOBEPXHOCTHO-AKTUBHAA nodaBka
ClA — BonHbii PACTBOP CMECH HATPHEBLIX COJEH BBHICHIMX
HKUPHBIX U aNKUJIHADTEHOBBIX KHCJAOT, ROAOPACTBOPHUMBIX
KUCJAOT H HEOMBLIAEMBIX BeIeCTB C COAEPIKAHHEM CYXHX
BeulectB He MmeHee 40%. CIIJ nonxXHa COOTBETCTBOBATH
rpebopanuaM TY 38 101253-73 Muuucrepcrsa Hedre-
nepepabarbrBalolleir H HepTEeXHMHUYECKOH NPOMBILIJIEHHO-
ctH CCCP «CHHTeTHUeCKAA NOBEPXHOCTHO-dKTHBHAA  JIO-
O6aBka CIIIl x 6eTOHaM H CTPOMTENbHBIM pacTBopam». J[0-
0aBKa HW3TOTOBJASETCA AHrapckuM HerenepepabdaThbiBalo-
UM KOMOHHATOM, TIMOCTaBAAETCS B XKEJAe3HONOPOKHBIX
UHCTCPHAX U JOJI)KHA XPAHUTHLCH B €MKOCTSIX, 33alHINEHHLIX
OT NONAajAHHUA OCAAKOB, NDH TeMNepaType He HHKe TOUKH
3aMep3aHld NpoAyKTa. I apaHTHAHBLIA CPOK XpaHEHHSI I Ba
ropa; croumocTh 220 py6. 3a 1 T B pacuere Ha cyxoe Be-
[L[ECTBO.

Omblaendbiit apesecuntdi nek (LLHHIMC-1) — nponyxkr,
MOJ1Iy4aeMbld OMBLJIEHHEM [APEBECHOro InekKa LIeJouyblo —--
OOJI:KeH coorBercTrBoBaTh TtpeboBanuaM TY 81-05-16-71
MuuucTepcTBa UeNJION03HO-OYMAXKHOH  NMPOMBIIIJIEHHOCTH
CCCP «Ilnacruduxkatop ApeBeCHO-NEKOBLI CTPOHTEAbLHbLIM
IHTHUATIC-1».

Jlo6aska usroroBaserca BernymckuM U CABCKHUM Jeco-
XUMHUYECKHMH KOMOHHAaTaMM B BHJAe nactoobpasHoOro mnpo-
JYVKTa U MOCTaBAdAeTCS B OYMa>KHbIX NakeTax HJAH MellKax.
Xpanuthesa gobapka N0MKHA B KpuiToM nomellenHd. la-

palTHHIILIK CPOK e€e XpaHeHHs 4 Mecsilla, 4 CTOHUMOCTD
50 py6.3a 1 T.
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Kpemuuiopraunueckan xuakocts I'K)K-94 — noanmep
3TUJATHAPOCHJIOKCAHA, 00pa3yIOUUACE IPH MUAPOJU3E 3THJ-

AUXJIOPCH/IAHA — JOJI2)KHA COOTBETCTBOBAaTh  TpeOOBaAHUAM
FOCT 10834—64 «Kugkocts  ruapodobusupyiouias
K)K-94». )KWIKOCTL H3TOTOBJSeTCs] Ha MNPeaAnpUATHAX

XHMHYECKOH TNPOMBILUIJEHHOCTH H TNMOCTABJASAETCS B IepMeTH-
3SUPOBAHHON Tape €MKOCTbIO 0—20 Ji, B KOTOPOH ee caeayer
XpaHuTh npH Ttemneparype or 0 no 20°C. TapaHTHiHbLIK
CPOK XpaHeHHsi ofiHH roa. I K)XX-94, nocrasisemylo B BHAE
BOOAHOH 3MyJbcHH O0Y%-HO#l KOHIUEHTpalHH, JONYCKAaeTCs
XPAaHHUTb B TeueHHe O MecCsLEB MpU TeMmMlepaType He BhIlIE
20°C. Croumoctb n06aBku 4800 py6. 3a 1 T.

IHPHJ/JAOXEHHE 3

OCHOBHbBIE MOKA3ATEJIH
BOAHDBIX PACTBOPOB JOBABOK

Tabauuwa 7

ConepxaHHe XNOpHAA HATPHA B pacTBOpaX
H HX MJOTHOCTD

ConepxaHHe 6c3BOAHOTO
NaCl, kr
Kowiewtpauys | Morwocrs | Tewneparypran | 7' 7 -
pacreopa, % p20°C.1r/cu' ITAOTHOCTH Bla B 1 kr
pacTBopa pacTBopa
—_— — I _ _ —

1 1,005 0,00022 0,010 0,01

2 1,013 0,00024 0,020 0,02

3 1,020 0,00026 0,031 0,03

4 1,027 0,00028 0,041 0,04

O 1,034 0,00030 0,052 0,05

6 1,041 0,00031 0,062 0,06

7 1,049 0,00033 0,073 0,07

8 1,056 0,00034 0,084 0,08

9 1,064 0,00036 0,096 0,09

10 1,071 0,00037 0,107 0,10

15 1,109 0,00043 0,166 0,15

20 1,148 0,00049 0,230 0,20

25 1,189 0, 00054 0,297 0,25

30 1,228 0, 00060 0,359 0,30

35 1,268 0,00066 0,423 0,35
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Tabauua 8

CopepxxaHnue HUTPUTA HATPHA B pacTBOPAX
H HX MJOTHOCTb

KoHuenrpauusn
pactBopa, %

G QI ND DD bt e
MO UIO O OO ULk QGO RD =

P ———

Cojaep¥aHde 6e3BOAHOMO

H HX NAOTHOCTD

Coaepxanne cynbthara HaTpHUd B pacTBOpax

NaNQO,, kr
[ThnoTHOCTH TeMnlepaTypHblii
pacTBopa INpH Kosgduuuenr -
20°C, r/ocm3 NAOTHOCTH g1 4 8 1 kr
pacrtBopa pacTBopa
1,005 |  0,00021 0,010 0,01
1,011 0,00023 0,020 0,02
1,017 0,00025 0,030 0,03
1,024 0,00027 0,041 | 0,04
1,031 0,00028 0,051 0,05
1,038 0,00030 0,062 0,06
1,045 0,00031 0,073 0,07
1,052 0,00033 0,084 0,08
1,058 0,00035 0,095 0,09
1,065 0,00036 0,106 0,10
1,099 0,00043 0,164 0,15
1,137 0,00051 0,227 0,20
1,176 0, 00060 0,293 0,25
1,214 0,00070 0,364 0,30
1,256 0,0008! 0,440 I 0,35
Tabauwma 9

——

CofepkaHHe Ge3BOAHOrO

Na,S0,, kr
Komuentpaus | (WOTHoCTE | TeMnepatypibii — —
pacTeopa, % pﬁO“C.I:‘/tMF; nnmnggfg g | n B 1 Kkr
| pacTBoOpa pacTBOpa
I 1,007 0,00021 0,010 0,01
9 1.016 0.00023 0,020 0,02
3 1,026 0.00025 0,031 0,03
4 1,035 0.00027 0,041 0.04
5 1.044 000029 0.052 0,05
6 1,054 |  0,00030 0.063 0.06
7 1,063 0,00032 0.074 0.07
8 1.072 0,00033 0.086 0.08
9 1.082 0.00035 0097 |  0.09
10 1.092 0.00036 0,109 0.10
1 1 101 0, 00038 0.121 0,11
12 1.111 000039 0,133 0,12
13 1.12] 0.00041 0,146 0.13
1 4 1,131 0. 00042 0 158 0 14
15 1141 0.00043 0,171 0,15
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H X NJOTHOCTD

Ta6banuna 10

Coaepikahue cyandraTa Kanua B pactBopax

il

|

P——

Coaep»aHue 6e3noJHOTO

KoHUEHTPALLHS [TnoTHOCTH TeMnepaTyPHBII - +K’SO" Hi
0 i T
pactoopa, % | PASXEOPa nDM | Kospdiicn — —
| {  pacrtBoOpa pacTBOpa
] 1,006 | 0,00022 0,010 0,0l
2 1,014 0,00023 0,020 0,02
3 1,022 0,00024 (0,031 0,03
4 1,031 0,00026 0,041 0,04
) 1,039 0,00027 0,052 i 0,05
o 1,047 0,00028 0,063 0,06
7 1,056 0,00029 0,074 0,07
8 1,064 0,00031 0,085 0,08
9 1,073 0.00032 | 0,097 0,09
10 1,086 |  0,00034 0,108 0,10
11 | 1,089 0,00036 0,118 0.11
12 1,097 0,00037 0,128 0,12
13 1,105 0,00038 0,139 0,13
14 1,113 j 0,00040 0,150 0,14
15 1,121 0,00041 0,161 ] 0,15
TaGaunga 1l
Coaepxauue Xnopujaa Kanbllua B pacTropax
H HX NMJOTHOCTD
I | ConzepxaHHe 6e3BOAHOTO
CaCl,, Kkr
Komewtpuns | | Maorocry | Tewncparypuun :
pacTeopa, % 20°C, F:‘/cm’- NJAOTHOCTH B 17 B 1 Kr
\ | pacTtBopa pactBOpa
| 1,010 0,00022 0,010 0,0!
2 1,015 0,00023 0,020 0,02
3 1,023 0,00024 0,030 0,03
4 1,032 0,00025 0,041 0,04
5 1,040 0,00026 0,052 0,05
o 1,049 0, 00027 0,063 0,06
7 1,068 0,00028 0,074 0,07
8 1,066 0,00029 0,085 0,08
9 1,075 0,00030 : 0,087 0,09
10 1,084 0,00031 0,108 0,10
15 ' 1,130 0, 00037 0,170 0,15
20 1,178 0,00042 0,236 0,20
25 1,228 0,00047 0,307 0,25
30 1,282 |  0,00052 0,385 0,30
35 1,362 0,00056 (0,468 0,35
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Tabauua 12

ConpepikaHue HuTpaTa KadplUds B pacTBopax
H UX JOTHOCTH

- el

| Coaepixanne GeanogHoro
' Ca(NO,),, kr
Komerpauga |  Maomuocrs | Tewneparypum® e :
pacTeopa, % p20°C. rfcm? NJIOTHOCTH B I A 8 [ KO
pacrtBopa pacTBOpa
!
I [,010 0,00021 0,010 ] 0,01
2 1,014 0,00022 0,020 0,02
3 1,021 0,00023 | 0,031 0,03
4 1,029 0, 00024 0,041 0,04
5 1,037 0, 00025 0,052 0,05
6 1,045 | 0,00026 0,063 0,06
7 ‘ 1,050 0, 00027 0,074 1 0,07
8 1,055 0,00028 0,084 0,08
9 1,062 0, 00029 0,095 0,09
10 1,077 0,00030 0,103 0,10
15 | 1,117 0,00035 0,173 0,15
20 1,154 0,00040 0,233 0,20
25 1,211 0,00045 0,303 0,25
30 1,259 0,00051 0,378 0,30
35 | 1,311 0.00055 0,459 0.35
Tabauma 13
Copepxanve HHTPUT-HRTPATA KAJbIHR B PACTBOpPAX
H HX NNOTHOCTb
!
CopepKanve Ge3BOogHOI'O
KoHtueHTpaun IT10THOCTD | TeMmepaTypHsil | HHK, xr
acTropAa NnpH KO HLUHEHT T
| pacTBopa, % p.‘zﬂ“C.F:*/CMI; nmnélum 8 1A 8 1 Kr
I pacTBopa pacTBOpa
| 1,008 0,00021 h 0,010 0,01
2 1,016 0,00022 0,020 0,02
3 1,025 0, 00023 0,030 0,03
4 1,034 0,00024 0,041 0,04
5 1,042 | 0,00025 * 0,051 0,05
6 1,051 0,00026 0,061 0,06
7 | 1,059 ' 0,00027 0,072 0,07
8 1,068 0,00028 0,083 0,08
9 1,077 0, 00029 | 0,094 0,09
10 l 1,085 |  0.00030 0,108 0,10
15 1,128 0,00035 0,170 l 0,15
20 1,171 0,00040 0,235 0,20
20 1,212 0,00045 0,302 0,25
30 1,255 0,00051 0,364 0,30
35 I 1,298 I 0,00055 | 0,427 0,35
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TaGaunua 14

Copepxxanue HUTPHT-HHTPAT-XJAOPHAA KAAbIHA B PACTBOPAX
M UX MJAOTHOCTb

Conepxatue GeaBOIHOIO
HHXK, xr
Komenrpaus | Mnomwocrs | Teuncperypman | G 0
bacTeopa, % p2aO°C.pr/cu' IJIOTHOCTH Bl a B 1 kp
pacTBoOpa pacTBopa
1 1,008 0,00022 0,010 0,01
2 1,018 0, 00023 0,020 0,02
3 1,026 0, 00024 0,031 0,03
4 1,035 0, 00025 0,041 0,04
5) 1,043 0,00026 0,054 0,05
6 1,052 0,00027 0,063 0,06
7 [,060 0,00028 0,076 0,07
8 1,070 0, 00029 0,087 0,08
9 1,078 0, 00030 0,099 0,09
10 1,087 0,00031 0,108 0,10
15 1,131 0, 00036 0,170 0,15
20 1,175 0,00C41 ! 0,235 0,20
25 1,218 0,00046 0,305 0,25
30 | 1,263 0,00052 0,379 0,30
35 | 1,306 0,00056 0,450 | 0,35
Ta6auuga 15
Conepxatue cynbduTHO-npoXKKEBOI OparKKy
B PACTBOpAX U HX NMJOTHOCTDL
& [ N I I -
SR Cogepxaiue Gea- =52 Copepianue Ges-
g_ﬂ; [TnoTHOCTD pogHoit CADB, «r Eﬂ;‘ [TnoTHOCTS BoaHoft CJAB, xr
S5 | pecmne | - | E5 | gacraons 1
EE‘ lelf{cul i Bla B 1 Kr ¥ & Hpr!CM: ' B 17 B 1 Kr
Sa | PacTBOPpA Pac;:ﬂ'l o ‘ pacTBOpa Pa‘-’;:o'
— — 1 L _ —
1 | 1,004 | o,010 [o0,01 ] 12 | 1,063 | 0,126 | 0,12
2 1,009 0,020 0,02 14 1,063 0,149 0,14
3 1,013 0,031 0,03 16 | 1,073 0,171 0,16
4 1,017 0,041 0,04 h 18 1,083 0,195 0,18
5 [,02] 0,051 0,05 20 { 1,091 0,218 0,20
6 1,025 0,061 0,06 25 1,117 0,279 0,25
7 1,029 0,072 0,07 30 1,144 0,343 1 0,30
8 1,033 0,083 0,08 35 1,173 0,412 0,35
9 1,038 0,093 0,09 40 [,202 0,480 0,40
10 1,043 | 0,104 [ 0,10 (| 50 1,266 | 0,633 | 0,50
l l
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CoaepxaHnue Cyab@HTHO-CNIHPTOBOH BapAabl

B PACTBOPAX H HX MJOTHOCTH

Tabauna 16

il

p—

Coaep>kanue Ge3- Conepxaune Ge3-
& BoaHolt CCB, Kr = BoaHoit CCH, Kr
=2 5 o
o, A . m . I
B 10 o w ] B oare) P o
S | 8%, | .8 | e% || 8% | BSR. | g | s
x5 00 =5 —_ 5 —_O T g of =& —_ O -0
O 5 & al m ﬂu O x 5 o& A « :u
A = = ac . m Q. =" X Q, S Aas . m o, n Q.
] 1,004 0,010 0,0l 12 1,004 0,124 0,12
9 1,009 0,020 | 0,02 14 1.061 | 0,148 | 0,14
3 1,013 0,031 | 0,03 16 1.072 | 0,170 | 0,16
4 1,017 0,041 0,04 18 1,08l 0,191 0,18
o 1,020 0,051 0,05 20 1,100 0,220 | 0,20
6 1,022 0,061 0,06 25 1,120 0,275 0,25
7 1,024 0,072 0,07 30 1,150 | 0,330 0,30
8 1,026 0,082 0,08 35 1,175 0,405 0,35
9 1,037 0,093 | 0,09 40 1,200 0,480 | 0,40
10 1,042 0,104 0,10 H0 1,270 0,630 0,50
|

Taonuua 17

ConepxaHne mbinoHadTa B pacTBOPAx M HX MAOTHOCTD

.
NI

ConeprxaHue Mbl- ConepxaHve Mbi-
o JoHadTa, Kr = JaHadTa, Kr
e . _ =B i
E':u B« ) m © g-c; Emd o | )
c2 | gag o | & |l £E5 | 8Eg R
S| BB | oE || ED | gf:n| 3t | I
28 | B&E: 28 | =2 || 28 | 228 | L& | =&
1 1,002 0,010 | 0,0l 12 1,023 0,121 | 0,12
9 1,004 0,020 | 0,02 | 14 1,027 0,141 | 0,14
3 1,005 0,030 | 0,03 || 16 1,030 0,161 | 0,16
4 1,007 0,040 | 0,04 || 18 1.034 | 0,182 | 0,18
5 1,009 0,050 | 0,05 20 1,038 0.203 | 0,20
6 1,011 0,060 | 0,06 | 22 1,042 | 0,224 | 0,22
7 1,013 0,070 | 0,07 || 24 1,046 | 0,246 | 0,24
8 1,015 0,080 | 0,08 | 26 1,050 0.267 | 0,26
9 1,017 0,090 | 0,09 || 28 1,053 0,290 | 0,28
10 1,019 0,100 | 0,10 {| 30 1,057 0,314 | 0,30
|
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Ta6auna I8
ConepxaHue BJIXK B pacTBOpax u HX NJOTHOCTD

|

il

CoaepiaHHe ConepixaHHe
= BJAXK, Kr o BJIXK, kr
TS . = &% ) —
an ol ]

] 10 © © Q. 18] © o
s | g% s | =2 || §5 | £g3 S | &8
5 | 85x3 Cs 1 Zs || E5 | es=x | 25 | 1k
8 | 2&g% “l -8 || & | 288% a8 2 &
1 1,003 0,010 0,0l l 12 1,038 0,125 0,12
2 1,006 0,020 0,02 14 1,044 0,146 0,14
3 1,010 0,030 | 0,03 16 1,050 0, 168 0,16
4 1,013 0,040 0,04 18 1,056 0,190 0,18
5 1,016 0,051 0,05 20 1,063 0,212 0,20
6 1.019 0,061 0,06 25 1,078 0,269 0,25
7 1,022 0,071 0,07 | 30 1.004 0,328 | 0,30
8 1,025 0,082 | 0,08 35 1,109 0,387 0,35
9 1,028 0,093 0,09 40 1,125 0,450 0,40
10 1,032 0,103 | 0,10 45 1,140 0,513 | 0,45
| | |
Ta6banuiwal9
Copepxanne 'K)K-10 nau I'K)X-11 B pacteopax
H HX NJOTHOCTbD

CoftepXaHue CoanepxaHne
u KX, xr o 'K, kr
=R _ _ =% -

En‘; ﬁmd Q « gﬂ; gﬂd . I 0
te | geg & | 8|l 28 | 285 & < &
E 5 SEx® | L-F TE | E5 | B5<% Se 1 Ik
:33. EE%?‘ n A, ' o & | S.’g. EEE‘? & e, m o
| 1,606 | 0,010 0,01 12 1,076 0,129 0,12
2 1,012 0,020 0,02 14 1,088 0,152 | 0,14
3 1,019 0,031 0,03 16 1,101 0,176 0,16
4 1,025 0,041 0,04 18 1,114 0,204 | 0,18
5 1,031 { 0,052 0,05 20 1,127 0,226 | 0,20
6 1,038 0,062 0,06 22 1,139 0,252 | 0,22
7 1,044 0,073 0,07 24 1,151 0,276 0,24
8 1,050 0,084 0,08 26 1,164 0,303 0,26
9 1,057 0,095 0,09 28 1,177 0,329 0,28
10 | 1,063 0,106 [ 0,10 30 1.190 | 0,357 | 0,30
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Ta6auma 20
Coaepxanne CHB B pactBopax u HX NAOTHOCTL

Conepxauue ConepxxaHue
= CHB, kr = CHB, «r
SPC = 52 —
e ———n = @ I
3:5 E m(j s o E.:; ﬁ m(j | i | ®
=5 | 268 & | .5 || £ | g5% & | .8
m rogl <R~ I g o v om o = BN w» = om A
E . Oh o & a4 - .,E..r = O ¥ = ot -
© & R ~ o 8 S @ 5 ®al ~ o —~ 3
M&l Eas o m Q. m o oo Eoagw m m Q.
I {1,003 0,010 0,0] (2 1,036 0,124 0,12
2 1,005 | 0,020 0,02 14 1,042 0,146 0,14
3 1,009 0,031 0,03 16 1,048 0,168 0,16
4 1,012 0,041 | 0,04 18 1,054 0,190 0,18
5 1,015 0,051 0,05 20) 1,060 0,212 0,20
6 1,018 0,06l 0,06 2D 1,075 0,269 0,25
7 1,021 0,072 0,07 30 1,089 0,327 0,30
8 1,024 q 0,082 0,08 35 1,105 0,386 0,35
9 1,027 0,003 0,09 40 1,120 0,448 0,40
10 1,030 0,103 0,10 45 1,135 0,511 0,45
Tabnuuma 21
Conepxanune CI1J1 B pacTBOpax v HX NJOTHOCTD
=
EE‘E | ConepXanue ggﬂ Coaepxanua
U . I ﬁ - CIT4, Kr Q - [ﬂ - Cn,[l, KT
Qo O3S0 . o o 90
= A, O o ~ O o D.a -
25 | 85652 | Bl |0 || E5 | 853 | BLI |oicrso.
2 8. .- Aore pacTsopa pa S 8. BsEx | P pa pa
] 0,997 0,010 0,0! 12 1,026 0,123 0,12
2 1,000 0,020 0,02 14 1,030 0,144 0,14
3 1,003 0,030 0,03 16 1,034 0,165 0,16
4 1,006 0,040 0,04 18 1,038 0,188 0,18
5 1,009 0,051 0,05 20 1,042 0,209 0,20
6 1,012 0,001 0,06 25 | 1,052 0,263 0,25
7 1,014 0,071 0,07 30 1,061 0,318 0,30
8 . 1,016 0,081 0,08 35 1,071 0,375 0,35
9 1,119 0,092 0,09 40 1,080 0,432 0,40
10 1,021 0,102 0,10 45 1,090 0,491 0,45
! " 1 !
Tabauuwa 22
Copepxanne LLHHIIC-1 B pacTBOpax W UX NAOTHOCTD
I
| Conepxanne CoaepiaHne
= LHHUIIC-1, kr = LUHHTIIC-1, kr
= SN IR | =
g"ﬂ; 3 1) m m E-u; ﬁ &) - .y
¢J o a3
26 | £6% & | 8 || 58 | 285 g | =8
.::n [._,m':‘*-ln K /@ X & ﬁﬂl i_.mmn = = M
= o & 1 st = = o - = [ -
S8 | 88 | —8 (=8 (| 38 | 8B | -8 | —%
Y o, Eac o n O m Qo o | Fac o | m A @ o,
T 1,002 | 0,010 0,01 12 1,029 0,124 | 0,12
2 1,005 0,020 0,02 14 1,034 0, 145 0,14
3 1,007 0,031 0,03 16 1,039 0,186 0,16
4 1,009 0,041 0,04 18 1,043 0,188 0,18
5 o1z | aest | o005 || 20 | 1,048 0.210 | 0,20
6 1,014 0,061 0,06 25 | 1,060 ! 0,265 0,25
7 1,017 0,071 0,07 30 1,072 0,322 0,30
8 1,019 0,082 0,08 35 1,084 0,379 0,30
9 1,001 | 0,092 0,09 j 40 1,006 0,438 0,40
10 1,024 0,102 ] 0,t0 45 1,108 0,498 0,45

e
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NnPHJIO)KEHHE 4

OPHEHTHUPOBOYHOE COAEP)XAHHE
TPEXKAJIBUHEBOIO AJIOMHUHATA
B KIUHKEPAX HEMEHTOB

BoicokoaniomuHaTHbiii neMent (CszA Goaee 10%) npo-
U3BOAAT 3aBoAbl: Aurpenckuil, «[lobexa Oxtabpsi», [loa-
ropeHckHi, Cac-TwoOunckun, CnaHueBCKHA  (IIaXTHbIe [Ie-
yu), Crnacckuu;

cpeaneaniomuHatiblit uemedt  (CaA=6—10%) — Ak-
MAHCKHHE, AMBpOCHEBCKHH (LIaXTHble neuu), AHrapckui,
Apaparckuit, AunHcku#i, Daxuucapaickuii, bekabaacku#,
bpoueHcknit, BopkymuHckuit, BockpeceHCKui,  «l HraHT»,
["'opHo3aBomckuid, J[lHenponasepuHckuil, Muemponerpos-
ckuit, Jdymwan6bunckuit, EnakueBckni, JKuUrynesckuu, 3a0-
OyHoBckui, Kameneu-Ilomonsckuit, Kaparamguuckun, Ka-
panarckuii, Kacmckui, Karas-WUBaHoBckHii, KoOpKHHCKHH,
Kocoropckuii, Kpacnosipckuit, Kpusopoxckuii, KpuueBckun,
Kysneukun, Kypmentuuckufi, JlenuHrpamokuit, Jluneukusn,
Maruutoropckuit, Muxannoscknii, HeBbsinckuii, HukoJsnaes-
ckui, Hosormponuku#, Hopuabcku#t, Opecckni, Ouibuian-
ckuH, Iloponanckuit, «Ilynane-Kynmay, Pasnanckuii, Puxk-
ckui, PycraBckuit, Poionunkuii, CaBuHckui, CeOpsaKOBCKHH,
CeMunanarunckuii, CaaHuesckuii (Bpallaioliyecs MneuH),
Crapoockonbckiii, Crepauramakckuit, Cyxosoxckuit, Tern-
JI003epPCKHH, TONMKHHCKHHA, YAbSHOBCKHH, ¥YcTh-Kamenorop-
cKuH, Yepropeuenckunt, Uemkentckuit, llyposckiit, SIKyrc-
KHH, SIMHHOKUHA, SJIIKHECKUIT;

HHU3KOoaMOMHHATHbIM ieMeHT (C3A 10 69%) — Aujekcees-
cKHi, AMBpOCcHeBCKHH (Bpamawouibecss neuu), Axaurapas-
CKMH, Danakaeickuid, besmennckuit, bearopoackuii, «Boab-
HieBHK», DpsiHCKHH, DBoaxkoBwickuii, Boaxosckuii, Kanrt-
cku#, «KommyHnap», <«Komcomoneu», Kpamaropcekuil,
«Kpacuntt Okta6pb», KyBacahckut, HuokHe-Taruabckuii,
«OkTsa6pb», IlepBomanickuit, [Tukanesckufi, ITogovibckuil,
«Ilposnerapuit», Cenruneenckuit, «Cnaprtaky, THMIIOHCKHUIL.
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OPHEHTUPOBOYHbLIE HCXOAHDBIE JAHHDBIE IIJ11 BbIBOPA

BUOA NOEABKH

INPH/TOXKEHHE 5

Tabanumwa 23
[poudocTh ponapeHHoro 0etona ¢ nodaBxamH
YCKOpHTeJEeH TBEpPAEHHS

ITpounocTh
6cTOHA nocJe
nponapxyeaHud,

% OT Ry,

[TpuMensievnfl ueMeHT JToGaBka - o

(n ] N S

. g ©

S m &

GuicTpoTBepaeloniH i nopt-§| bhe3a noOGaBkH 50 100
JaHalleMeNnT, BLIcoKoamioMu- | NaC(Cl 55 105
HaTHBIl NOpTJAAHALEMEHT NaCl+NaNQ,;, NaCl{+-HHK 50 105

NHQSOq, 60 105

K,S0, 55 100

CaCl, 60 110
| CaCly;+NaNQO,;, CaCl;+HHK,

HHXK 55 (1@
| Ca(NOs);, HHK 55 105

CpeaHeanwvrinaThHoilt nopt-| bBe3 no6GaskH b0 100

NaHALUEMEeHT NaCl 60 110
NaCl4+NaNQO,;, NaCl+HHK 1 55 110
N32504 65 110
K,50, 60 105
CaCl, | 65 115
CaCl +NaNQ,, CaCl,4HIHK,
HHXK 60 115
Ca(NO3); HHK 55 110

HuskoanioMuuatTubliil nopT-| Be3 poGaBkH 50 100
JanpueMedT, uakonoptaaug- | NaCl 65 115
leMeHT, nyuuosanoBuift nopt- { NaCl4+NaNO; NaCl+HHK 60 115
JaHAlIeMeHT Na:SOy 70 110

K.S0, 65 110
CaCl; | 70 120
CECIQ‘"‘NHINOE, CﬂClQ‘I"H}IK,

HHXK 65 120
Ca{NQO;);, HHK | 60 115

[ITpuMmeuyanusa: 1. [IpouHocTs nponapensoro 6GeToHa ¢ ONTHMAaNb-
HbIM KOJIMYeCTBOM YCKODHTENs TBepAeHHs aaHa B Y
NPOYHOCTH 6eTOHA CTAHAAPTHOrO XpaHeHHH.

2. IlpuBeneHHblie B TabAHIle AaHHblE NOJYYEHHI MPH NMPONAPHUBAHHH THA-
XKeqaoro OeroHa, HO B KauyeCTBEe OPUEHTHPOBOUHBIX OHH MOTYT HCHOJib-
30BaTbCHd M AJIS1 APYrHX MeTOA0B Tema0BOH oOpaboTKn O6eToHA, B TOM

YHCJAE€ H JIerKoro.

OoT 28-CYTOUHOM

3. ITIpoynocts OetoHa ¢ no6aBkoil 06s3aTebHO yTOUHAETCS 3aBOACKOM
6eToHa [0 1.

HJIH MOCTpoeyHOH JsaGopaTtopued npH moalope coCTaBa

4.2.

4. Tlpu TtennoBoii o6paboTke OGeTOHa 1O pexuMmy, ofecneunBalouieMy
rnmoJiyyeHue OGeToOHOM 6e3 n006aBku uepe3s 4 4 moOcJe Nporpesa NMPOUHOCTH

O~

6oaee 509 ot Rgs, npupocT npouHocTu OeTOHa 3a cyeT BBECHHS

0aBKH YyMeHbLIAETCH.
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Ta6baunma 24

OpueHTHPOBOYHBIE NaHHbIE 10 YMeHbLIEHHIO PACX0Aa LEeMEeHTA
B OeTOHe 34 CUeT BBeleHHA 100aBOK

YMeHblIeHHE pacXxojfia lieMeHTa B % TNIPH BBeJeHHH ONTHMAJIbHOTO KOJHYECTBA

) no6aBKH
2 | — R ; - +
= OR Oi . (1 +
m - Z g < T X & =
MNpHuMeHseMblt LLEMEHT e S ““ " é; y | O
I I R PO I O .
& « O (0 o v— N O
o " 5T | 3% | 8| & |Go| £ | S
g - - o - ==l = ) +_
2 % sl go | 4| &% £ | 24 23
£C ST 53 58 o | 2 | 53| % o+
bricTpoTBepaerouIHit nmopt- | o 300 2 4 4 2 4 4 2 4
NaHOUEMeHT, BricOKoagomMu- | 300—400 0 2 2 4 4 2 4 6
HATHBIN TIOPTJAHALEMEHT boaee 400 0 0 0 6 4 0 6 8
CpelHea JIOMHHATHBIT  MOPT- 3%8_3280 g 2 2 é g 2 g g
AAHALEMERT Bonee 400] 0 2 4 8 6 2 8 10
“ | |
Husxoamomunatueit  mopr- | o 300 6 8 10 6 8 8 6 8
JaHAUeMeHT,  wJakomoprtaaui- | 300—400 4 6 8 8 8 6 8 10
IeMeHT, nNyHuoJaHoBulii nopr- |boaee 400 2 4 6 10 8 4 10 12
JaHIUEeMEHT




8¥

PannoHanbHaa obaactb NPpHMeHeHHs N106aBOK A MOBLILIEHHA A0JFOBEYHOCTH
TAXKeJOro 4 Jerkoro 0eToHoB

Ta6asua 25

TpeGoBauus K OeToRY

BoponenpoHuiaeMocTh:
o B—6 ... ..
G6osee B—6 , . .

Mop0o30CcTOHKOCTD:
Mp3100, Mp3150 .
Mp3200, Mp3300 .
Mp3400, Mp3500

ConecTOHKOCTL B Cpefe:

caaboarpecCUBHON .
cpelHearpeCcCHBHOH
CHJIbHOArpeCCHBHOM

L

Ca(NO;),

o

CIab, CCb

_—

| +

| 1+

| |+ |4+ | + l BJIXK, muinonadgTt

%

= 4
o~ ~
= e <
O — =2
e X X
5 | &£ | &
+ |+ |+
+ | — | +
+ —_— —_—
+ |+ |+
4L —_— -
+ |+ |+
—_— —~- e
— | = | +

nr: T S
; . "N »N O
o Spd 22 £
% 0O y7a W Q S =
B L~ o Z—. o+
+E‘f_ it:["_f_ 5 S
23 | 258 | B8 | ZE
QOO O+O - [
41 £+ — _
+ | + + +
1 L — —
— a 4 ..|_
- T _ T
_ -+ L. -
— |+ 4 +
— | + — |+

IlpuMeuanunda: |l. JHakoM nJIOC yKasaHa Ue’JecoobpasHas 061acTb MPpHMeHeHHA A06aBKH, 8 3HAKOM MHHYC — Helle-

JecoobpasHasi.

2. Tlon conecTORKOCTBIO MOApa3yMeBaEeTCA CTONKOCTb B YCJAOBHAX NEHCTBHA mnpoueccoB xoppo3uu IIl Buga mo
CHulT 11-28-73 «3amura CTPOHTENbHBIX KOHCTPYKUHH OT KODPO3HHY.

I'1dB¢E

3. Bpenenne no06aBoK B 0eTOH, npelHasHauyeHHBIH HNJA 3KCIJIyaTallHH B arpeccHBHBIX c¢pelax, He HCKJAYaeT He0OXo-
«3aluTa CTPOUTENLHBIX

IMMOCTH TIDOBEPKH COOTBETCTBUSI CBOMCTB
KOHCTPYKUHH OT KODPO3HH>,

3THX 6eToHOB TpebGoBanusam raasel CHull 11-28-73



[TPHJTOKEHHE 6

NPUMEP NCABOPA COCTABA BETOHA C JOBABKOH
YCKOPHUTEJIA TBEPREHUA NPU NPUMEHEHUH ETO
NJSA COKPALLEHUSA PEXXUMA TENNJIOBON
OBPABOTKH

Tpebyercsd YCTAHOBHTHL pPeXUM TMNponapHBaHusas OeToHA
Mapki 200 ¢ nobaBkoi cynabdraTa HATpHSA, eCAH PaCXOol
marepuasoB Ha 1 M3 OeroHa ©6e3 J00aBKH COCTaBJseT:
nopraaianemedta — 310 kr, necka — 620 xr,  I1eOHA —
1315 kr, Boabl — 155 n. [IponapusBasue H3JAEJHH, H3rOTOB-
AseMbiX U3 6eTOHa 6e3 noOGaBKH, NPOU3BOJAUTCH IO PeKHMY
2434643 u (npeaBaputenbHas  BblAepXKKa + NOAbeM
TeMnepaTyphl -+ H30TEPMHUYECKHH mporpeB -+ OCTbIBAHHE) C
noJyyeHHeMm yepes 4 4 mocJje nponapusaHusg OeTOHa MpPoOY-
HocThio 14 MI]a.

[lo Ta6a. 2 HaxoAUM, UTO NPH BOAOIEMEHTHOM OTHOLUIE-
HUH OeroHa 155:310=0,5 ontuMaJbHOe KOJHUYECTBO I0O-
6aBkH cyJabdara HarpHus cocrasBaser 1—29% wMaccel ueMeH-
Ta. 3HAYUT, HEOOXOAHUMO OlpeaesHTh NPHPOCT IMPOYHOCTH
beroHa ¢ pob6aBKO#N cyabpdaTa HaTpus B Koauuectse l; 1,5
nH2% (cMm. 1. 4.2).

KonunuecrBo no6aBkHu ¢ pacxoioM ee 1% cocraBur

310-0,01 =3,1 xr.

Cyabpat Hatpusa Oeperca 10%-HoH KOHIEHTpaUHH.
ITo Tabn. 9 HaxonuM, uYTO codepxKaHHe cojJu B 1 g Ta-
Koro pacrBopa  maoTHoctbio 1,092 r/cm3  cocrasaser
0,109 xr. CiiegoBaTeJbHO, NJ51 BBejeHHUS B OeTOH HeOOXOmli-
MOTro KOAHyecTBa coqd B Buae 10%-Horo pacrtsopa Ha | m?
CMecCH ero norpedyercs

3,1 : 0,109 = 28,4 a.

B HaHAeHHOM KOJIHYeCTBE pacTBOpa COJH BOABI COJep-
AKUTCH

1,092.28,4—3,1=279 .
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C yuetoMm BOAbl, coflepxkallefica B pacTsope [A06GaBKH,
KOJIHYECTBO BOAbLI AJs NMPHroTOBJgeHus 1| M3 GeTOHHOI cMe-
CH COCTaBHT

155 — 27,9 = 127,1 ..

AHaJIOrHYHbBIE pacueThl NMPOU3BOASATCA W NPH BBEIEHHH

no6aBku B koauuecrse 1,0 u 2%, a pe3yabraThl HX CBeTeHHI
B TadJu. 26.

Ta6banma 26
Cocrtasbl OeToHa ¢ g00aBkof cyabdara HATPHA

: Pacxop MarepHanoB B Kr' (BogH H nolaBku, J) Ha | m?
Koau- GeToHA
No 4eCTBO  |_ _
cocTaBa Na%}.':'po... ! ’ 1095-HoroO
0 eMeHTa necka | 1e6Hs BOAK pacTBopa
| ,l Na, SO,
I
] 0 310 620 1315 155 —
2 | 310 620 1315 127,1 28 .4
3 1.5 310 620 1315 113,1 42 .6
4 2 310 620 1315 | 99,1 56,8
M3 paccuuTaHHbIX OeTOHHBIX cMecelt ¢dopMyeTcs MO
6 o6pasuos H3 Kaxmaoro 3ameca. Ob6pasubl IponapHUBAIOT-

CA 10 NPUMEHSeMOMY pDexXHMMY U HCIBITHIBAIOTCS Ha IpOY-
HOCTb NOCJIe nponapHBaHyus U B Bo3pacTe 28 CyT.

[To pesyabraraM ucnbiTaHuil 06pa3loB, NpeacTaBJ/eHHbIX
B TabJs. 27, BUAHO, YTO K OOJbLUIEMY IOBBILIEHHKIO TPOYHO-
CTH NPHUBOAUT BBegenue 1,5% coJam.

Ta6aunua 27

PedyabTathl HCNHITAHUK o6pa3uoB H3 GeroHa
¢ pobaBkoit cyjbdaTa HaATPHS

[[podurOCThL 00pa3IloB nocae npornaprUBalius
Koau- ) ' N
B
o g; | N';:?O?, ucpes ¢ Haca B Bo3pacTe 28 cyrT.
i % OT MAapKH - 04 OT MapKH
A MIla _ Getona 200 MT I Getona 200
I 0 14 70 20,2 101
2 ] 14,2 71 20,4 102
3 1.5 15,4 77 21,2 106
4 2 ‘ 14.8 74 20,8 104
|

a0



Mcxona M3 npeBblllIeHHs] NPOYHOCTH GeToHa ¢ A06aBKOM
Hanx TMPOYHOCTHIO OOBIYHOTO GeToHa, mo dopmyne (1) Ha-
XOIHTCS OPHEHTHPOBOYHAS MPOLOJKHTEJbBHOCTL IPONAPH-
BaHus OeTOHA ¢ 106aBKOH

B,=14—0,03-14 (77—70) = 1] u.

151 MpoBepKH 3TOTO MOJIOXKEHHUS MPUTOTOBAAIOTCH Oe-
TOHHBIe 00pasLbl C ONTHMAaJbHLIM KOJHYECTBOM YCKOpPHTe-
Js1, KOTOpHIe mnponapHBawrcs no pexumam 2434343 H
2+244-43 u.

ITpounocts GetoHa ¢ no6aBKoOf nocje NpPONapHBaHHA NO
YKa3aHHbIM peXHMaM YMEHbIIUNAACh COOTBETCTBEHHO MO
13,2 u 14,5 MITa. Torna 3a cokpalleHHBII PeXXHM OKOHYa-
TeJbHO NpHHUMAaeTcs 2-4+2-+4-+3 4, NMOCKOJBKY INPOYHOCTH
O0eToHa mnocJie NPONAapUBAHHSA MO 3ITOMY PpEXHMY paBHA
NPOYHOCTH GetoHa 6e3 nobaBKH.

[TPH/TO)KEHHE 7

MPUMEP NNOABOPA COCTABA BETOHA C HObABKOH
YCKOPUTEJISf TBEPAEHUA NMPH MPUMEHEHHH ETO
0J19 COKPAULEHHUA PACXOJA LLEMEHTA

3a cuer BBemeHus mpo6aBku HHXK TtpebGyemcss yMeHb-
WHTh pacxox uementa B Gerone mapku 300, mnoxpseprato-
lleMcsl INpOflapUBAaHHIO, €CJM NMPOYHOCTL ero yepes 4 4y
nocjie NpoMapHBaHHs U B BO3pacTe 28 CYT. COCTaBJAET CO-
orBercTBeHHo 21 u 33,50 MIla, a pacxon MarepuanoB Ha
| M3 Berona Ge3 mo6aBKH ©OCTaBJaAseT: MNOPTJAAHALEMEHTA
mapkn 400—380 xr, necka — 667 kr, webug — 1186 «xr,
Boibl — 167 J.

[Tpoussenss KOppeKTHPOBKY cocTtaBa 6eToHa ¢ n00aBKOH
B COOTBETCTBHH C YKas3saHWsMH 1. 4.2 (no MeroqHKe, OIH-
CAaHHON B TPHJIOXKEHHH 6), YCTAHOBHAH, UYTO ONTHMAJbHOW
no6askof asnasierca 2% HHXK. Ee Bsenenve nNpUBOAHT K
YBeJHYeHHIO NMPOYHOCTH 6eroHa yepe3 4 u nocsae TMNpomnapu-
BaHHA U B Bo3pacTe 28 cyT. cootBercTBeNHO Ha 10 u 109% ot
Ros.

B cooTBeTCTBHM ¢ YKa3aHUAMHM I1.4.3 npeBbilIeHHEe NPOuU-
HOCTH OeTOHa HeOGXOAHMO NOHH3HTBL NyTeM  YBeJHYEHHS
BOJNOIIEMEHTHOr0 OTHOLUIEHHS TpPH HEH3MEHHOM pacxoje BO-
nul. JlocTHraercs 3TO MOHHKeHHeM 28-CYTOUHON NMPOUYHOCTH

G6eTona Ha 10%, 1. e. 0o
33,5 —33,5.0,1 = 30,2 MIa.
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YBesauueHHoe 3HaueHHe B/I], oBecneunsarollee MnoJayue-
HHEe OeTOHa C 3TOH NPOYHOCTLIO, onpenaensieTcs 1Mo opmyJie

0,45 Ry (4)
Re-1- 0,18 R,

rie Re¢ — tpebyemasi npoyHocTh 6etona, MIla;
Ry — akKTHBHOCTb (Mapka) uemeHnrta, Mlla.

Iloacrasasass B GopMmyay (4) H3BeCTHble BENHUYHHbI LA
NpHMeHsseMbIX MaTepuaJioB (Rs=30,2 MIla, Ry=40MIla},
HaXxoauM, uto B/1]==0,48.

[TocKonbKy pacxom Boabl He H3MeHsieTCs (cM. m.4.3), TO
pPacxoj lleMeHTa COCTaBHT

167 : 0,48 = 348 «r.

B cOOTBETCTBHU C peKoMeHpauusAMu N.4.3 Ond npoBep-
KH pacCUUTAaHHOro coctaBa OeroHa! HeoOXOAUMO TIDHTOTO-
BHTb KOHTPOJIbHBIE 3aMeChl C BBeJeHHEM OIITHMAJbLHOIO KO-
audecrBa Ao6aBku U yMeHbulieH”Horo Ha 0,5 u 0,25%, 1. e.
¢ ao3mposkamMuy HHXK 2; 1,75 u 1,59% maccu nemeHnra.

B | a1 npumensemoro pacmnsopa HHXK 10Y%-Holt koH-
neHtpauuu (miaorHoctbio 1,087 r/fcm3) comepxurca 0,108 Kr
cyxoro BeurectBa (cM. tadua. 14). Torna nas sBeneHusi B OC-
1o 2% no6asku B Buae 10%-noro pactsopa Ha 1| M3 ero
norpebyercs

B/ =

348 - 0,02 : 0,108 = 64,4 ..

B nanaennom kxoaumuectBe pactBopa HHXK Boab co-
NEePIKHUTCA

64,4-1,087 — 348-0,02 = 63 4,

T. €. pacXxod Boabt Ha | M3 GetoHa HeOOXOAHMMO VYMeHb-
LLIHTb [0

AHanoruyHble pacyeTbl NPOHM3BOASATCA H MPH BBEACHHH
nob6asku B KosuyectBe 1,5 H 1,75%. Pe3yabrathl 3THX pac-
YeTOB IPHBEIdEHbl B TabJ. 28.

M3 paccunTaHHbIX OETOHHBIX CMeCel NPHIOTOBJSIOTCS
KOHTPOJIbHBIE 3aMechl AJIS ONpefneeHHSI HX [OABHXHOCTH
(xxecTkocTH). Ecam ykasaHHble napaMeTpbl OTJHYAIOTCA
OT 3agaHHBIX, TpebyeMass NOABHXKHOCTb (XKeCTKOCThb) CMe-
CH HOCTHraeTcsi HEeKOTOPBIM H3MeHeHHeM pacxola leMeHTa.

———

' lo npuMeHeHus N06aBkM Lejecoobpasio IHNPOBEPHTbH PaCHCTHYIQ
nNpouHoCThb 6etToHa 6e3 pobaBKH,
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Tabaunna 28

Cocrassl 6etoHa ¢ nobasxoit HHXK
H YMeHblleHHBbIM PACXOJOM lEMEHTa

o Pacxon MaTepHasoB B KI' {BOZbLI H 2.
< R 52 aob6aBKH B Jj1) Ha | M? GeToHA T o
o 9 . - B/LL = m"_
% "E% | eMeH- 5 10%-Horo | / i ggE
' BODA O
s §I Ta necka | mgeGus BOJ b pI?I{I:-'IrXKp § 33
I -
1 0 l 380 | 667 | 1186 | 167 — 0,45 0
2 11,5 348 | 678 | 1207 | 119,7 48,3 | 0,48 8
3 1,75 348 | 678 ) 1207 { 111,9 56,3 0,48 8
4 2 348 | 678 | 1207 104 64,4 0,48 8
1 1

3ateM u3 nogo6paHHbIX OeTOHHBIX cMeceH (QOPMYIOTCH
oO6pa3ubl — no 6 m3 Kaxagoro 3ameca. OOpa3unl nponapH-
BAalOTCA 10 NPHMEHSAEeMOMY Ha INpaKTHKe pEeXHUMY H HCIIbI-
TBIBAIOTCA Ha IIPOYHOCTb yepe3 4 Yy TMOCJAe MNpONMapHBaHUA
H B Bo3pacte 28 cyr. Pe3yabraThl 3THX HUCIILITAHUKH MpHBe-

JeHbl B Tabu. 29.

Tadbawnya 29

PesyabTatel ucnmrannit o6pasuos w3 6erona ¢ no6askoii HHXK
M YMEHBUIEHHBIM PacxoJ0M lleMeHTa

e
- S,

1 IIpounocTs 06pa3noR MOCAe NMPONAPHBAHHS
I yepe3 4 y B anpaCT;_28 CYyT.
Ne cocTana
MIa 0/-5“53 H;{ 33%!31{ Mlla ZET?}E{ amggg i

1 21 . 70 33,5 112
2 20, 1 67 30,9 103
3 20,7 69 31,5 105
4 18,9 63 29 .7 99

[To pesyabrataM HCNBITAHHH BHAHO, YTO ONTHMAJbHbIM
ABJsieTCsl 6eTOH cOcTaBa 3 ¢ yMeHbuleHHBIM Ha 89 pac-
XOJA0M LleMeHTa.

[IpH HCIIONB30OBAHHH 3aNOJNHHTEJNEH ¢ eCTeCTBEHHOI
BJAXKHOCTbIO (necok — 3%, mebenb — 3% ) B pacuere Ha
1 M3 6eToHa GyaeT BBOJHTLCH BOADI

678-0,03 4+ 1207.0,03 = 56,8 x,

B CBsI3H C YeM PACXOX BOAbLl HEOOXOAHMMO YMEHbUWHTh M0
111,9 — 56,8 = 55,1 x.
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Torna pacxox martepuanoB Ha | M3 Berona B TIpOU3-
BONXCTBEHHEIX VCJIOBUSIX COCTABUT:

ueMeura . 2 1 4y
necka (678 103) S e
mebua (1207-1,03) . Coe e e L1243
10% -Horo pachOpa HHXK . . . . . . .96,3n
BOaABI . . . C e e e e e, 551] »

[TPHJIO)KEHHE &

NPUMEP NOABOPA COCTABA BETOHA
C NJACTUHOPHLHUPYIOIHENA JOBABKOW

Heo6xonumo nonobpath coctaB OeToHa ¢ n00aBKOM
CIOD npu ycaoBHH, YTO pacxon MaTtepHaJsioB Ha 1 M2 GeToHa
mapku 400 Ge3 nobasku coctaBiaser: CpeAHeaNIOMHHATHOrO
moprJaaHanemMedra Mapku 0500—425 kr, mnecka — 625 Kr,
medbua — 1159 xr, soubl — 191 a. IloaBuskHocTh OETOHHON
CMECH COCTaBJsieT 4 CM 1O CTAaHNAPTHOMY KOHYCY, a NpOY-
HOCTh 6€ToHa yepe3 4 4 nocje TernjoBod oO6pabGoTKu 1NoO pe-
KUMy 2434642 u— okoso 28 Mlla.

[Io ta6a. 24 (cM. MpuaoXKeHHe D) HAXOAUM, UTO B ddH-
HOM CJyyae pacxXoJ LeMeHTa MOXHO yMeHbIIHTb Ha 89Y%.
IIpy 3TOM KoAHuecTBO HoOaBKH JOJXKHO HaXOAHUTHLCS B
npenenax 0,15—0,25% (cMm. Tada. 3).

[lo n. 4.4 KoppeKTHpPOBKA cocTaBa OeTOHa ¢ maactudu-
HUpYIOUIeH J00aBKOH JOJI)KHA IPOH3BOAHUTHLCS IIPH HEH3-
MEHHOH NoJe meCcKa B CMeCH 3anoJsiHurenaed (625 : 1784 =
= (,35). Toraa pacxon mMarepHasoB IpH YMEHbIIEHHOM Ha
8% pacxone ueMeHTa COCTABUT:

HeMeHTa , , . . . 425 — 425.0,08 = 391 kv
BOAHL , . . . . . 391.0,45 =176 a
MeCKa ., . « « . 625 + (34 -4 15) 0,35 = 642 Kr
meGus ., .. .. 115394 (34415)0,65=1191 »
CIb (cyxoro) . . 391.0,0015=0,59 »

B | a1 umewoweroca 5%-uoro pacreopa CIB ¢ naor-
HocTbio 1,021 r/cm® comepxkurcs 0,051 kr cyxoro BemecTt-
Ba (¢M. taba. 15). IIas BBeneHHss B 6eTOH HAaWAEHHOTO
Boillie koinvectBa CID B Bune 5%-noro pacrBopa Ha 1 M3
cro norpefyerca

0,59 : 0,051 =11,5 a.
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C yuetoM BOIbl, coaepxaiueiicst B 5%-HoM pacTBope
CIDb, nna 3aTBopeHust 6eTOHHOII CMECH BCEro BOJbI NOTpE-

oyercs
176—(11,5-1,021—0,59) =164,8 a.

ApajoruyHpiM 06pa3oM TNPOU3BOASTCS pacueThl COCTa-
BOB 6etoHa ¢ mo3uposkaMmu CJIBb 0,2 u 0,25%. PesyabraTh

3THX pacyeToB lpeAcTaBeHul B TabJ. 30.

Ta6bnwrma 30
PacueTHnle coctasnl OetoHa ¢ pob6askoin CADb
. g Pacxon HaTepHaHHaOBl'ul{ﬂrﬂgzi:l H poBGaBku, Ja) E g )
« I . _ | & g~
B &3 B/L1 E'g .
S %‘é‘; aeMel-l necka | wietHs BOAbI g?c}l{;?a § 3 E
3 " O T8 COb -
- 1 F —

] 0 | 425 625 1159 191 — 0,45 0
2 0,15 391 642 1191 164.8 11,5 0,45 8
3 0,2 39! 642 | 1191 161,1 15,3 0,45 8
4 0,25 391 642 1191 | 157.4 19,1 0,45 8

M3 paccuntaHHBIX COCTaBOB O€TOHA MPUTOTOBJASIOTCH
KOHTpOJIbHblE 3aMeChl, IPHYEM 3a CUET KOPPEKTHPOBKH pac-
Xola BOABLI NOOHBAIOTCS MOJYUYEHHSI CMeECeH, MO MOABHXKHO-
CTH YAOBJIETBOPSAIOIIUX peKOMeHAauusM Taba. 5 (B jmaH-
HOM cayuae 3 c¢M). Y3 momo6paHHBIX cMeceii dopmylores
oOpaslbl, KOTOPblE TNpPONPeBalOTCAd N0 IOEeHCTBYIOILleMYy pe-
XXHMY YU HCIBLITBIBAIOTCS Ha NpPouHOCTh. [losyyeHHBIE OMBIT-
Hble JaHHBbIe NpUBEeAEHB! B TabJa. 31.

Tabauua 3l

[Tokazatean 6eToHHOH CMeCH ¥ 3aTBepaeBiliero 0eToHa
c podaskon CIAb

QPakTHUYEeCKHe NOKA3ATeJH [IpoyHocTe oO0pa3uos mnocJae
6eTOHHOR cMecH NPONAPHBAHHKA

E % % y T lqepea 4 q., B Bo3pacre 28 cyT.
E . vl m- S o/ N ) "o/ —
$ g E_’:{ E:Z-. » g - E ual/:n?:rﬁe- E uaé'm? Tde-
= ED g S ; S = < ToHa 400 < ToHAa 400
1 2400 4 7 0,45 | 28 70 40,5 101

9 2400 | 3 6 |0,47 | 25.2 63 | 36 90

3 2390 3 6 ] 0,45 27.6 69 39,6 99

4 | 2385 3 { 6 0,43 ’ 24 | 60 36,8 92
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[To npouHOCTHBIM NOKa3aTenM o06paslloB MOXKHO CHe-
J1aTb BLIBOM, UTO IJis NPOH3BOACTBA cJjaelyeT TNPHHATbL Oe-

TOH COCTaBa 3.
Hasi 37010 cocraBa onpenensiercsi (pakKTHYECKHH PaCXOX

MaTepHaJoB B CBSI3H C U3MEHeHHEeM O0O0BeMHOH Macchbl CMe-
cu!. Torga pacxoj MmarepuasioB COCTaABHT:

meMeHra . . . . . . 391.2400:2390 = 389 kr
mecka . . . . . .. 642-2400:2390 =638 »
mebua . . . . . . .1191.2400:2390 —=1188 »
BoAMl . . . . . . .161,1.2400:2390 = 160 a
5% -Horo pacrBopa . . CHOb —15,3-2400 : 2390=15,2 .

Micxona W3 HaWleHHbIX 3HayeHHH, NPOMU3BOAHMTCH  KOp-
PEKTHPOBKA pacxojia MaTepHaJIOB C €CTeCTBEHHOH BJaXK-
HOCTbIO (110 METOAHKE, OMHCAHHOI B NIPHJAOXEHHH 7).

[TPHJAO)XEHHE 9

METOAHKA ONPEAEJEHHSA OBPA3OBAHHA
BbICOJIOB HA MMOBEPXHOCTH BETOHA

[Ipu BBeleHHH B COCTaBbl OeTOHHbIX CcMecell [M06AaBOK
yCKOpHTeJIeH TBEpPAEHHA, MMaBHLIM 06pa3oM COJIeH HAaTpHd,
BO3MOXXHO o6pa3oBaHHe BBLICOJIOB Ha NOBEPXHOCTH 6eTo-
Ha, 0OCOOEHHO TPH TMNPHMEHEHHH WJAKONOPTAAHALUEMEHTA,
a Tak»Xe MpH pacxoaax uemeHra cabiiie 400 kr/me.

I/ yctaHOBJAeHHs] oOpa3oBaHUsl BLICOJIOB U3 OETOHOB
C pasityHbIM KOJIHYECTBOM YCKOPHTeJs TBepaeHus (CM.
nn. 4.2, 4.3 u 4.5) u 6e3 100aBKH H3TOTOBJSIETCS TI0 TPH
obpa3ua-npu3mbl  pasMepoM 10X10X30 uaun 15X 15X
X 45 cM. Tlocne tennoBoit o6paboTKH, a nast O6eToHa, BHI-
JIep>XKHBAae€MOr0 B €CTECTBEHHBIX YCJOBHSAX, uepe3 28 cyr.
MPU3Mbl HAa 3—5 CM NOrpyxkKarTcsl B BaHHY C BOAOH, TIPH-
yeM 06pa3ibl KaXXIOH CEepHH NOMEII3ITCsl B pasjHuHble
BaHHbl. HapyXHas noBepXHOCTbL o6pa3uoB oOAyBaeTCA BO3-
ayxom ¢ temneparypoir 20—30°C.

B npoiuecce HUCNBITAHUSA TPOU3BOAHUTCH TEePHOAHYECKHIT
OCMOTp noBepxHoCTH O6pa3uoB. Hanuune BBICOJIOB OTMe-
YyaeTCsd BH3YaJbHO MO IMOSIBJAEHHIO BBII(BETOB HJH HaJeTy

' ¥MeHbileHne o0beMHOA Maccbl GeTOHHOM CMeCH HaufoJee 3HAYH-
TeNILHO NpH BBEJEHHHM NAacTHOHUIUPYIOULe-BO3YXOBOBJCKAOIHKX H BO3-

1Y XOBOBJICKAOIHX 100aBOK.
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cond. OTCyTCTBHE IOCJENHHX B TeYeHHe / CyT CBHAETeb-
CTBYET O BO3MOXHOCTH IIpHMEHeHHs] 3TOH N06aBKH B OeTo-
He, HAa TIORePXHOCTH KOTOPOro He AOMYyCKaeTcsi 06pa3oBaHHs
BbICOJIOB.

[1pr nosiBJieHHUH BLICOJIOB HEOOXOAHMO YMeHbLWIATb KO-
JIH4eCTBO N06aBKH, MPHUMEHATb APYryio H00aBKy HJAH COB-
MECTHO C YCKOpHTeJeM TBepAE€HHSl BBOAWTL H0OGaBKYy, Iipe-

AOoTBpamawouyo obpasosaHue BHILBETOB (CM. 1. 3.8).

B cayuyae npuMeHeHHs 006aBOK Nno 11.3.8 A NpenoT-
BpallleH!sl TNOSIBJIEHUS! BbILBeTOB, 00pa3yloOUHXCA MPH HC-
[MOJIb30BAHHH HEKOTOpbIX MaTepHasoB Laxe Oe3 A06aBKH
VCKOPDHUTENS TBePAEHHS], HCIBITAHUA TIPOHM3BOASITCA 1O
OIINCAHHOH BbIlle MeTOAHKE C BBeJeHHEeM B O€TOH OILHOH
H3 3TUX N006aBOK B KOJAHYECTBE, YKa3anHom B Tabha. 3,

C BO3MOXKHOH TMOCJeAVIOUIEH ONBITHOU KOPPEeKTHPOBKOM
pacxoaa 106aBKH.

[TPHJIO)KEAHE i0

TEXHOJOTIRYECKHUE CXEMb! H PACHETDI
MNMPU NMNPUTOTOBJIEHHWUH PACTBOPOB J1OBABOK

BapuaHt [

CxXemMa TeXHOJIOTHYECKOTO Npoliecca NpH NpeaBapUTeb-
HOM MpPHTOTOBJEHHH pacTBOpa (3MyJbcHH) nobaBku pabo.
YeH KOHUEHTPAUHUH MM0OKa3aHa Ha pHC. .

Jlobapka co ckaana ! uyepe3d jgo3atop 4 nogaercal! ¢
[IDUTOTOBHTENbHYIO eMKOCTh 8 HJH 9. B Hee e yepe3 n0-
3aTOp 7 nonaercss HeOOXOAHUMO€E KOJHYECTBO BOIMI.

[IpurorosrTesbinie €MKOCTH HeOOXOAMMO OOOPYIAOBATL
CHCTEMOH TpPYyOONMpPOBOAOB ANA TlepeMEIUUBAHHS CXKATHIM
BO31YXOM, a NpH HEOOXOINHMOCTH U NAPOBLIMH pPerucrpaMy
ans nogorpesa. Kakpasi IpHroToBUTeNIbHAaA €MKOCTb  JOJ-
KHa obecrmeynBatb GecnepeboiHyww paboTy 6GeTOHOCMECH-
TeJIeH B TeueHHe He MeHee yaca.

[Ipn BBENEHHH B GeTOH ABYX MM TpeX N0GaBOK BTOpAS
H TPEeTbA NOOaBKH CO CKJagoB 2 U 3 uyepe3 A03aTOPbl & ¢
6 NOAAIOTCA B MPHIOTOBHTEABHYIO eMKOCTb &8 Han 9.

M3 npuroroBuTenbHOH eMKOCTH pactBop paboyeil KOH-
[IeHTpaUHH nopaeTcsd B pacXxoAHyio eMKocTb 10, a H3 Hee

' Oaa nopauv pacreopoB NaCl, Na,SO, K,SO. u CaCl, Hacoc u
TpybonpoBoaw (149 CyasdaTos — A0 OGPAaTHOrO KhaafaHa) LeJecood-
pa3HO NPHUMEHATL 13 XHMHUYECKH CTORKHX MATepHaJ loB.
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yepe3 4o03aTopbl BoAbl /2 H /3 B GetonocMecuTenu /4 u /5.
B pacxonHoH €MKOCTH Uenecoobpa3HO YCTAHOBHTb [aTUH-
KH YpOBHSAL 1] ¢ COOTBETCTBYIOUIEH aBTOMATHKOH.

(13)

lla ' -
- (] [
Bo3dyx
Puc. 1. Cxema TeXHOJIOTHUECKOro npouecca NpH npeaBapH-

Te/IbHOM MPHIOTOBJEHHM pacTBopa (IMYJbCHH)} A003BKH
paboueil KOHIlEHTPaLRH

[Ipn paboTe y3Ja no 3Tol cxeMe ocoboe BHHUMAHHE cJe-
AyeT YAeJSITb NPaBHJIbHOCTH NO3UPOBAHUSI KOMIIOHEHTOB B
MPUrOTOBUTEJbHBEIE €MKOCTH, [0 BO3MOXHOCTH OMNPEHesTh
IIJIOTHOCTb TIPUTOTOBJISEMOTO pacTBOpa MnocJje TnoAaud B
€MKOCTb KaXJI0H N100aBKH.

B kauectBe n103aTOpOB 4, 5 ¥ 6 npu npuMeHeHHUH 100a-
BOK B BHIE TBEpPABIX HJAU NMACTOOOpa3HLIX MNPOAYKTOB He-
06XOOAUMO HCMOJNbL30BATh BEChl C COOTBETCTBYIOUIUM TIpe-
NeJIOM B3BElLIWBAHHA, a NIPpH NPUMEHeHUH N06aBOK B BHIAE
KHIKHX TPOAYKTOB — A03aTOPLI AJS BOAbl HJH TOYHO OT-
TapHPOBAaHHEIE EMKOCTH.

Ina nonyuennst pactBopa no6aBku TpeOyeMOH KOHIIEH-
TpaUHH H3 TBEPAOrO HJAH TMacTooOpa3HOro MNpPOAyKTa TMO-
CIeIHHH pacTBOPSETCS H3 pacyeTa COAepXKaHUS CyXOro
Bemecrtsa Ha | s Boabl (no Ta6ha. 6) ¢ yyeToM comeprKaHHUSA
OCHOBHOTrO BellecTBa JA00aBKH B HMeOLleMCs MNPOAYKTe
(Mo NMacrnopTy UAH aHAJH3Y).

[Ipy npurortoBnennn pacrBopa A00aBOK H3 KHIKHX
MPOAYKTOB HeO6XOAHMOE KOJHUECTBO NOCASHHUX P, J, ans
3anpaBKH OJXHOH MPHIOTOBHTENbLHOH €MKOCTH oOmnpejaesser-

ca o popmyne
QlUC

=087 (2)
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roe Q — o6beM NMPUTrOTOBJAAEMOro pacTBopa, J,;
[] — pacxon uemeHTa Ha | M3 GeroHa, K,
B — pacxon Boabl Ha 1 M3 GeToHa, J,
C — no3vpoBKa pobasku, Y macchl LleMeHTa;
J1 — copepxaHde 6e3BOMHOrO BeulecTBa HOOGABKH R
| 1 npoaykTa, Kr (Haxoaurca 10 Taba. 7—22).
Heo6xoguMoe KOJHYECTBO BOABI P, Ji, AJSA 3alpaBKH
OJHOI TNPHrOTOBHTEJbHOH €MKOCTH omnpelensietcs no ¢op-
MYJI€,
®=Q—P. (6)

[TnorHoCcTh pacTtBOpa 3atBopeHus [/ onpeaensieTcs 1o
dopmyJe
PY 4 &
Q y
rae & — NJOTHOCTb KHIAKOrO MPOAYKTa, I'/CM®.

Pacxonm pacrtsopa pabouell kOHueHTpauuu Ha 1 M3 OGe-
TOHA onpeAeasieTcs nNo gopmyne

100
A=RBTRCE (8)
100 /7

Hpumep 1. Heobxoaumo npurorosuts 1000 a1 pactBOpa
pabouyel KOHUEHTpalHH Aa8 3aTBOpeHHs 6eTOHa C pPacxo-
aom uementa 320 kr/m3, Boawr 160 a. Ilpu noabope cocra-
Ba OeTOHA YCTAHOBJIEHO, YTO ONTHMAaJbHOH M00aBKOW $B-
asierca 0,2% cynabdpuTHO-ApOxKKeBOH Gpaxkd. CIDB nme-
erca B Buae KBb)K ¢ comepxkanuem cyxux BewectB 50%
(naotHocThiO 1,266 r/cm?3).

Ilo dopmynam (5), (6) n (7) ¢ Hcnonb30BaHHeM JaH-
HBIX TA6J. 15 NpuIoKeHHa 3 HaXO4HM, YTO

1000-320-0, 2

100.160.0. 633  >'° ™
® = 1000 — 6,3 = 993,7 a1,

_6,3-1,266 4 993,71

Il = = .
1000 1,001

Takum o6pasoM, A/ MNPUrOTOBJEHHS pacTBOpa B [IpH-
FOTOBUTEJNBHOH  eMKOCTH HeoOXoauMo coMewath 6,3 J
(6,3-1,266=8 kr) KB)K u 993,7 a1 (993,7-1=993,7 kr)
BoAbl. Pacxoa sToro pactsopa Ha | M3 6eTOHA COCTaBHT

B 100-160 4 320.0,2

A = 1605
100-1,001 160,05 a4,

HJan 160,5.-1,001 =160,7 kr.

T

(7)
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NMpumep 2. Heo6xoauMmo npurortosuts 1000 51 pacrsopa
paboued KOHLEHTpalLlHH HJas8 3aTBOpeHHs OeroHa C pacxo-
noM uemenra 320 kr/M3, Boabn 160 1 ¢ nob6aBkoir 0,2%
CIABb+19% Na,SO,. HUcxoausvie npoaykrsi: KBXX (50%)
H TBePARIH cyJbdaT HATPHS.

[IpH yKa3aHHOM pacxoje LeMeHTa pacxol cyJabdara
HaTpHdA Ha | M3 OeToHa COCTaBHT

320-1
100

a KOHUEHTpalUHusa pacTBopa coau Oyaer

3,2:100 _ oo,

160-+3,2 'Y
[lo Taba. 6 HaxoauM, uto Aas noaydenusa 2% -Horo pa-
CTBOpa cyJbdara HaTpHs HeOOXOAHUMO PacTBOPSATHL B 1
poabl 0,02 xr 6e3BogHOH coad., Toraa AJiA NOPHCOTOBJIEHHS
TpebyeMoro KoJau4yecTBa pacTBOpa H3 TBEPIOro MNPOAYKTA
C coaepxaHveM B HeM, HanpuMep, 95% Na,SO4 (mo nac-
MOPTY) B NPHCOTOBUTENBHVIO €MKOCTbh €ro Heo0X0oAUMO OT-

BECHTD

= 3,2 Kr,

1000-0,02-100
95

[lo popmynam (5), (6) u (7) Haxozum, uTo
1000-320 - 0,2
Pepp = 100.160.0,633 =0,
® — 1000 — 6,3 =993,7 a;
- 2146,31,266 +993,7. 1
1000

= 21 xr.

3 J;

= 1,023,

Takum o6pa3oM, Ans NPHUrOTOBJEHHSA pacTBOpa B [MpH-
FOTOBHTEJbHOU €MKOCTH HeoOXoaumo cMmewiatb 21 Kr cyJib-
¢ara Hartpuda, 6,3 a (6,3-1,266=8 kr) Kb)K u 993,7
(993,7-1=993,7 kr) Boabl. Pacxoa aroro pacrBopa Ha | M3
OeToOHa COCTAaBHT

100-160 4- 320-1 - 320.0,2
100.1,023

nau 160,2-1,023=163,9 kr.

[Ipumep 3. HeobxomuMo npurorosuth 10004 pacTtBopa
patouein xonuenrtpaunuru u3 KBXK (50%), xaopuaa Kalib-
una (31%) n uurpura Harpusa (28%) aas 3arBopenns Ge-
TOHa ¢ pacxoaoM nementa 320 kr/m3, Boabnl 160 n. [lpwm

= 160,2
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noabope cocraBa 6eroHa YCTaHOBJEHO, 4TO ONTHMAJbHOH

pobaskoin saBaserca 0,29% CIAb 4 1% CaCl; + 1% NaNO,.
[To popmyanam (5), (6) u (7) HaXOAHM, 4TO

PCﬂB=6’3 A, PC&CII 7—_49,9 Ja, PN&NO: =59,6 J,
® = 1000 — 6.3 — 49,9 — 59,6 = 884,2 x;
| . 59,6-1,198 1 884,2.1,0
- 6,3-1,2664-49,9 1,29_::_0:{;-0 9,6-1,198 + o,

Takum oOpa3oM, Aas NPUrOTOBJNEHHS pacTrBopa B IPH-
FOTOBUTEJNbLHOH €eMKOCTH HeoOXOoaHMO cMmewaTtb 60,3 1

(6,3-1,266=8 kxr) KB)X, 499 n (49,9-1,293==064,5 kr)
pactBopa CaCly, 59,6 1 (89,6-1,198=71,4 Kr) pacmBopa
NaNO, u 8842 a1 (884,2-1=884,2 xr) Boanl. Pacxox pa-
CTBOpa HA | M° 6eTOHA COCTaBHUT

100160 + 320-0,2 + 320-1,0 + 320-1,0
4 . 100-160 4-320-0,2 4 T — 162,5 1,

100-1,028
162,5.1,028 = 167,1 Kr.

HJH
Bapuanr 2

Ha puc. 2 npeacrapjieHa cxeMa TEXHOJOTHYECKOro Ipo-
necca 1pU NPHUTrOTOBJIEHUH pacTBopa (3MYJbCHH) A00aBKH
pabouell KOHIEHTPALUHHU B 103aTOpE BOADI.

Ho6aBka co ckaaaa I uepe3 nozatop 2 nogaercs! B IPHU-
FOTOBHUTENbHYIO €MKOCTh 3, 0OOpYyAOBaHHYIO CHCTEMOH TpYV-
O0IIpOBOAOB [JIsI NEPEMEUIHBAHHA pacTBOpa CXaTbiM BO3-
AYXOM, aBTOMAaTHUYE€CKOH CHCTEMOH IloAdep:KHBaHHUS TeMIle-
paTtypbl ¢ To4HoCTbIO +2°C npu 1OMOLLH NAPOBBLIX PErHCT-
POB H AAaT4YHKa TeMiiepatypbl 4, a TakXe MaTYHKOM O A4
KOHTPOJ/ISE 3aIaHHOH KOHUEHTPaillHH HAH NJOTHOCTH.

B csayuae npuMeHeHHSI KOMIIJIEKCHOH N00aBKH YCKOPH-
TeJb TBepAeHHUA O0eTOHA cOo CKJaga 7, a lipy HEOOXOAUMOCTH
U HHrHOHTOp KOppo3HH ctahH (NaNO; uau HHK) co
oKJ1aza 9 uepe3 jgo3aropol 8 U 10 nomaiorcst B NPHTOTOBH-
;e.nbuyfo eMKOCTh 11, o60pyaoBaHHYI0 NOAOGHO eMKOCTH

Ilpp oTcyTcTBHM aBTOMAaTHYeCKOl CHCTEMBbl KOHTPOJS
KOHUEHTpaUHH HJAH IJOTHOCTH pacTBOPOB B IIPHIOTOBH-
TeNbHbIX eMKocTax 3 U /] nmofauy BOABI B HHX HEOOGXOAUMO
1aKXKe OCVILECTBJ/IATh Uepe3 no3atopbl 6 U 12

- L e

'"CM. cHOCKyY Ha cTp. 57.
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U3 npurotosBuTeabHbIX eMKocTen 3 u Il pactBophl 110
NAl0TCS B COOTBETCTBYIONIHE pacXoiHble eMKoctu I3 u /4,
KaXXjasi M3 KOTOPBIX AoJixkHa oOecrieuuBaTb Gecnepe6GoH-
HYI0O pa6oTy GeroHocMecuTeaeil  He MeHee yaca. B pac-
XOJAHbIX €MKOCTAX ILejgecooOpa3HO yCTaHOBHTb  JaTYHKH
ypOBHS /5 C COOTBETCTBYIOLLEH aBTOMAaTHKOH.

Puc. 2. CxeMa TeXHOJOrH4Y€CKOro mpouecca Npu HPUrOTOB-

deHud pacTeopa (3MyJsibCHH) A00ABKH pabouell KOHLEHTPa-
LHH B J03aTOpPE BOJbI

M3 pacxoaHbix eMKocteit I3 U /4 pacTBOpPHI NOBbLILIEH-
HOH KOHUEHTPalUHHU yepe3 XHAKOCTHhIe N03aTOpbl A0OaBOK!
16 v 17 nopaiTcs B 103aTOopbl BOABL /8 u 19. B nocnepHue
BOJIa OJAaeTcsds M3 pacueTa IMOJYYeHHSI B HHX PaCTBODPOB
paboyell KOHIEHTPAUHH, KOTOpble H NOCTYNaloT 3aTeM B
6etoHocMecHuTenu 20 u 21.

[Ipu pabote 1Mo 3TOH CXeMe B NPHTOTOBHTEJNLHOH €MKO-
CTH pacTBOp BO3AYyXOBOBJIEKalolleH n00aBKH pPEKOMEHAY-
eTCAd TOTOBUTb 2—0 Y -HOI KOHLEHTPAIHH, TIACTHOHIHPYIO-
ed H NJacTHQHUUHPYIOUIE-BO3AYXOBOBJeKalolleit  no6aB-
K — 5—10%-Holt  KOHUEHTpalWH, a YCKOPHTEJs TBepe-
Husl 6eToHa — 10% -HOHA KOHUEHTpaIHH.

PactBopnl 100aBOK H3 TBepAblX HJAM NacTooOpa3HbIX
[MPOAYKTOB NPHUTOTOBJAIOTCA M3 pacuyera COMAEpKaHHUA CY-
Xoro Beulectsa Ha | Ja BoAbl (no tabua. 6) ¢ yueToM cojep-
XKaHHUSI OCHOBHOTIO BEIECTBA B HMEIOHIeMCS NPOAYKTE (10
racrnopTty HJaH a”aJau3y). Ilocae nosnoro pacrsopeHusi npo-

BepseTcs IVIOTHOCTb pacTBOpa U AOBOAMTCA N0 3aJaHHOMH
no6aBJeHHEM MPOAYKTa HUJH BOJbI.

' JKnaxkocTHeie f03aTopbel  106aBok paapa6otadbi KTB  Crtpoiiun-
pyctpusa Munnpomcrpoa CCCP u apyruMu opradu3auusaMu.
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Heo6xonumoe koJsin4yecTBo  A00aBKH B BHIe KHAKOTO
IPOAYKTa £, j, AJAf 3anpaBky TMPHUTOTOBUTENBHOH €MKO-
CTH omnpenensercs no popmyJae

QDb
="
e Q — o6beM NPHTOTOBASEMOro pacTsopa, J,
D, — conepxkanue 6e3BoAHOrO Bemecrsa [A00aBKH B
| 1 pacTtBopa TpebyeMOH KOHIEHTpPAUMH, Kr (Ha-
XOAHUTCS 10 MPHJOKEHHIO 3);
D — 1o Ke, B 1 1 KUAKOrO NPORYyKTA.
Heo6xonumoe kosudecTBO BOABI P, J, AN 3anpaBKH
MPUTOTOBUTENLHOH €MKOCTH omnpejenasiercs 0o QopmyJe

@ =Q—P. (10)

Pacxon nmpuroroBjeHHOro pactopa A, a, Ha | m3 0Oe-
TOHA onpeaensercs no gpopmyJie

p (9)

A= — (11)

rpe C — no3upoBka no6aBku, % Macch LeMeHTa;
Il — pacxon uemeHTa Ha | M3, KT;
K — KoHUeHTpalUus MPUTOTOBJAEHHOTO pacTBopa, %:;
[T — nNOTHOCTL  NPHUTOTOBJEHHOrO pacTBopa, r/cmd.
Hepocrawiee konmuuecTBo BoALl H B ;1 onpepensieTcs
rno popmyJse

H=B~—A, (12)

rie B — pacxof Boas Ha | M3, .

[Ipumep 1. Vi3 npoMbllljieHHBIX pPacTBOPOB XJNOPHIA
kaabuusg (31%) u uurputa Harpus (28%) HeoOGXOIHMO
npurotosuth 200 1 pactBopa 10%-Holt KoHUEHTpauuu 1O
CaCls u 109% -»oit — o NaNOQ..

[To Ta6n. 8 u 11 npunoxkenus 3 HaXOAUM, UTO COJepIKa-
HHe 6e3BOXHOrO xJopuma Xaubuuga B | a1 10%-Horo #
31%-Horo pacrBopoB cocraBasier cooTrBercTBeHHO 0,108
n 0,401 kr, a conepxanne 0e3BOAHOrO HHTPHTa HATPHA B
1 1 10%-Horo u 289%-noro pacrsopos — 0,106 u 0,336 xr.

[To gpopmynam (9) u (10) raxomum, uto

200 - 0,108 200.0.106
P = y - T = 57,9 . == :
CaCl, 0,401 . Prano, 0,336

= 63,1 xa;

b =200 —57,9—63,1 =79 .

3HauuT, AJsi NMPHTOTOBJIEHHS PAacTBOPA B I[IPHINOTOBM-
TEJTRHOH EeMKOCTH HeoOxomuMo cmemate 57,9 a1 (57,9X
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X1,203=748 xr) 31%-Horo pacTBOpa XJOPHAa KaJbliHi,
63,1 a1 (63,1X1,198=75,8 kr) 289%-Horo pacTBopa HHTPH-
ra gatTpusgd u 79 a (79-1=79 Kr) BOJAbI; MJOTHOCTb 3TOTO
pPacTBOPa AOJXKHA COCTABUTL

74,84—25,8—1’—79

IT = = 1,148 .
200

[Ipumep 2. Tpebyercs onpeneaurs pacxom 5% -Horo
pacTBOpd CYJbOHUTHO-APOKKEBON Opa)KKH IJsi 3aTBOPEHHA
O6etoHa ¢ pacxoaom ueMenrta 300 kr/m3, Bomwl 150 a1 ¢
nobaskon 0,29 CJB.

[To taba. 15 npuiaoxXenuss 3 H2XOOUM, YTO MJOTHOCTD
9% -noro pacrsopa CILD cocrasaser 1,021 r/emd. Tornaa
pacxon pacrsopa Oyner

5-1,02]
H=150—11,8=138,2 1,

T.€. B H103aTOp BOAbLI HeoOXxoaumo TmoaaBat, 11,8 n
(11,8X1,021=12 xr) 5%-nworo pacmsopa CIDBb n 138,2 n
(138,2X1=138,2 xr) BoAbl H3 pacyeTa Ha | M3 HeToHa.

Mpumep 3, Tpebyerca onpeneauth pacxon 5%-Horo
pacTBopa cyJb(PHTHO-APOXK>KeBol# Opaxku U 10%-Horo
pacTBOpa XJOpUAaA KaJblHfA, COHepKalllero HUTPHT HaTpus
(10%), mns 3amBopenHust OeTOHa € pPacxXxogaoM IlEeMEHTA
300 xr/m3, Boabl 150 i, ¢ nobaBkoit 0,29% CIb+419% CaCly+
+10A) NaNOQ.

[lnortHocTy HMMewuuxcs pacrsopoB CJ/Ab u CaCls+
+NaNO; (B pacuere Ha 10%-ubiii pactsop CaCly) coor-
BeTcTBeHHO coctasadger 1,021 u 1,084 r/cm® (cM. taba. 11
H 15 npunoxeuus 3). Torma nmo dopmyaam (11) u (12)
haXOoIHuM, 4TO

0,2-300
A = = 11,8 u;
CHB T 5.1,021 g
1-300
AcaCl,+NaNO, =[5 T oas — 211 W
H =150 —11 8 —27.7=110.5 a.

TaxnM o6pa3om, B H03aTop BOAbl HeOOXOAMMO I0/la-
Bath 11,8 n (11,8-1,021 =12 kr) 5% -noro pacmsopa C/IDb,
27,7 n (27,7-1,148=31,8 xr) pacrBopa <CaCly,+NaNO,
u 110,5 1 Boawr H3 pacyera Ha | M3 GeToHa,
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MPHIIO)KEHHE 11

NPHIOTOBJEHHE H KOHTPOJIb KAUECTBA
BOJHOW IMYJbLCHH IK)K-94

Boguas 3MyJdabcus (10%-nasi) HepacrBOopuMOlL B BOjE
kpeMHHHopranuueckoi xkuakocti I'K)K-94 rotoBuTCs cate-
AYIOLUIUM 00pasoM.

K ormepenHoMy o0beMy XO0JOOHOH BOIbl ja00aBasiercs
XeJqaTuHa M3 pacyera noaydenus 1Y% -Horo pacrBopa. Iloc-
A€ BBEIEHUS KeJaTHHbI B BOJAY pPACTBOP NOAOTpeBaeTcs
10 60—70°C. DTta Temneparypa MNOLAEpP:KHBAETCSI OO TNOJI-
HOTO DACTBOPEHHS »KeJaTHHBI, MOCJe Yero pacTBop OXJ/aixK-
NaeTcsl 1O KOMHAaTHOHN TeMIlepaTyphl.

OXJaXKJIeHHbIH PacTBOP KeJAaTHHbI BJAHBAETCS B ObLICTPO-
OJHBIH  CMeCHTeab (KeJaTeJdbHO C 4YHCJAOM O00O0OpOTOB
5000—10000 o6/MHH), cMecHTeNb BKJAIOYAETC U B Hero
pnuBaercs RHUAKOCTh ['K)K-94 100%-HO# KOHUEHTpaluH.
CooTHOLIeHHe KHUIKOCTH K PACTBOPY 2KeJaTHHBl NPUHHMA-
ceres 1:9.

J17151 nmosiyueHusi ctabu/JabHOH OJHOPOLHON 3MYJbCHHU De-
KOMEHAYETCST IIPOolyCKaTh TOJyuYaeMLlil IIPOJAYKT uepes3
3MYJAbLTaTOp He MeHee O pas. lIpurorosisenHas TakuM 00-
pPa3oM 3MVYJAbCHS MOXKeT XPAHUThCS IIpH TeMiepaTtype He
sbiie 20°C B Teuenye ABYX MecCsIeB.

OXHOPOAHOCTL 3IMYJBCHH W OTCYTCTBHE B Hel MeXaHH-
JeCcKUX MpUMeced onpelnensdiorT Mpy NOMOUIA (DHJABTPOBAHHSA
MoJ BakKyyMOM uepe3 MaTepuaTbli (QuJbTp Ha BOPOHKe
broxuHepa. llocae duapTpoBaHHs Ha QUIALTPE He JOJXKHO
OCTaBaTbCH MMOCTOPOHHHUX BKJAKUYEHHH.

Ilnsi onpepeneHnst cTabMJIBHOCTH 3MYJbCHH B MepPHBIX
uuauHap Haausaerca 10 cmd smyabcuun u 100 cM3® BoIbL
CoaepxKuMoe LUMAHHAPA TINAaTeJbHQ HepeMellBaeTcsd B
TeyeHHe | MHH M octaBJseTcs B II0KOe Ha 2 4. DMYJbCAst
cudTaercd cTabGHJIbHOM, €CJAH B TedyeHHe I3TOro BpeMeHU B
HeH He HabJgawoaaeTcs paccjanBaHus.



