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PexoMeHZOBaHO K H3JAHHIO pENICHHEM CEKUWH 3aBOACKOA
TexHoJioTHH GeToHa M xesne3oberona HTC HHUHM)KB Toccrpos
CCCP.

PykosonerBo mo momGopy cocraBoB Tsixenoro Gerosa/HHH
Getona u xKenezoGeroHa [occtpos CCCP.— M.: Crpoiinsaar,
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PyKoBOZCTBO CQAEPKUT OCHOBHBIE NMONOXKEHHS H PEHOMEHAa-
HHH [0 NOAGOPY €0CTaBOB TAXeNoro GETOHa DPas3JMYHOrO HasHa-
YEHHA KaK AJisl H3TOTOBJIEHUS! COOPHEIX KOHCTPYKUMH, Tak U 147
MOHOJHTHOI'O CTPONTE/ILCTBA.

HanoxeHH TpeGoBaHUMA K MaTepHa/aM, MPHBEAEHB CpaBOu-
Hbl¢ JaHHbIe O TpefeJbHbIX 3HAYEHHSX BOAOLEMEHTHOro OTHOLIe-
HHSl H pa€xoja LeMeHTa, NaHB BCIOMOraTeJbHble TaGJHUH, rpa-
¢uky u nomorpammsl. [IpuBeneHbl geThipe MeTOAa H JaHb npH-
MepH NoaGopa cocTaBos GeTOHA K HX KOPPEKTHPOBaHHA.

IlpepxnasHayeno Jas  HHXKEHePHO-TEXHHYECKHX PaGOTHHKOB
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OpraHH3alHi,

Ta6a. 47, puc. 14,

P 30213—437

Hner; - o 1 s == 46—79,
047(01)—78 PYKT.-nopmar., 1 Bmin, = 46—79, 8203000000
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NPEJAHCAOBHR

Hacrosiutee Pykosonctso cocrapaeno k mm. 4.10 u 411 rnasw
CHall 1I1-15-76 «Berosnble u Kene300eTOHHNE KOHCTPYKUHH MOHOJIAT-
HHEe» 4 COAePXKHT PEKOMEHJAUHH Nno BHOOPY MaTepHaJOB H TOAGOPY
COCTAaBOB THMKEJIOro 6eTOHAa PA3JHYHMX HAa3HAUYEHHS H MAapoK, BKJ/fO4as
BLICOKONMpPOUYHHH, 0COGOTAXKEJBA U HaNpAraouui, MO NPOYHOCTH, CaMO-
HANPSAKEHNIO, MOPO30CTOHKOCTH, AOJTOBEUHOCTH H NOXBHXHOCTH Ge-
TOHHOH CMECH.

B Pyxopojacrse npuBeleHH 4eTHIpe MeToJa (B TOM UHCJAE YCKO-
PEeHHBIH METOA OIEHKH AKTHBHOCTH IEMEHTAa B GeTOHe M Ha3HayeHHe
€ro cocTaBa, a.TaKke MaTEMaTHKO-CTATHCTHYECKUH METOA), MO3BOJSIO-
LiHe PelinTh 3ajayy noA6opa paLHoOHAJLHOrO COCTaBa GeTOHA AN 3a-
BOJOB COOPHOro Xene3o6eTOHA H MOHOJHTHOTO CTPOMTEJbCTBA KAK NPA
HaJNHYMH NOAPOOHHX NAHHBIX O COCTABJfIOWMX MaTepuajax, Tak H IpH
OTCYTCTBHH MX, B YACTHOCTH NpPH OTCYTCTBHH CBeXCeuHH 06 aKTHBHOCTH
LeMeHTa.

HenonbzoBanyie OQHOTO H3 H3JOXKEHHHX METOJOB I03BOJISET MO-
BoGpaTb coctap GeToHa AJsS NPOBEPKH €ro ONHTHBIM 3aTBOPEHHEM C
nocneayioliel KOPPeKTHPOBKOR MOABHMXKHOCTH CMECH, COAEDPXKAHHA Iec-
Ka, NPOYHOCTH M JApyrux cBoficrB Gerona. Yermepthilt Meros mnopbopa
cocraBa 0OeTOHA ¢ NpAMeHEHHEM MAaTeMaTHKO-CTATHCTHYECKHX METOXOB
RpUMEHseTCA HJsa pelueHHs 3ajauyd noa6opa pAfa COCTABOB OeTOHOB
HECKOJIbKHX MapoK Mo NPOYHOCTH, MOPO3OCTOHKOCTH, BOJOHENPOHHIA-
eMOCTH ¥ Ap. PR Pa3NHYHOH NOABHXKHOCTH CMECH.

Hacrosiee PygosoactBo paspaborano HUMKB TI'ocerpos CCCP
(a-p Texu. wayk JI. A. Masrununa, KauIUAATH TexH, HayK B, M. Medse-
Oes u B. I1. Cu306 npu yyacTun J-pa TexH. Hayk, npod. B. B. Muxaiiso-
8a, KaHAuAaToB TexH, Hayk M. #. bBpyccepa, H. M. Kpacnoeo,
A. B. Jlaeotide, O. E. Kopoaesod, C. JI, Jlurgepa, 3. I. Copxuna,
B. II. Ilerposa, B. TI. [Hoswuxa, JI. H. Byfoeanya, uHiKeHepos
B. &. Xapduwoii u B. A. 3azypckozo).

B Pyxosoacrtse ucnons3oBannt Marepass HHWH)KB Toccrpoa

CCCP (zoktopa texu. Hayk C. A. Muponos n IH. M, dipemce,wl), MHCH

um, B, g Kyii6eiesa MuHnncTepcTBa BRICHIEFO H fgezmero ofpasosa-
must CCCP (moxtopa Texw, Hayk, mpodeccopa . M. Baxenos n
I'. H. I'opuakos, kanauaatht texs. nayk JI. A, Aaumos u B. B. Bopo-
nun), Colosgopuun  Muntpanccrpos CCCP  (xaHp. Texd. Hayk
A. M. Hleinun), BHUUT um. B. E. Bexeneesa Muusuepro CCCP
(xauguparel Texu. mayk I I'. Tunabype w B. B. Cydakos).

Bce sameuanus u noxeiandss npork6a HampaBisTh 00  ajpecy:
109389, Mocksa, 2-1 Uucrutyrckas, a. 6, HUMJKB.
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1. OBLIHE NOJIO)KEHHUS

1.1. PyRoBOACTBO yCTaHaBAHBaeT NOPAAOK BHOGOpa MaTepHajoB
{cocTaBagiomux) nJjs OeroHa ¥ MeToAH NogGopa COCTABOB TAXKEJIOro
0eToHa pas3JMYHBIX MapOK MO NPOYHOCTH Ha CXKaTHe, BOAOHENPOHHIA~
€MOCTH, MOPO3OCTOMKOCTH H APYTHM CBOHCTBaM O€TOHOB, NPHrOTOBJSA-
eMbiX Ha LeMEHTAaX pa3/JiHyHbiX BHJAOB U MAapoOK H TsKeJblX 3arnoJiHHTe-
ANX, UPHMEHAEMHX [JI H3TOTOBJIEHHS COOPHLIX KOHCTPYKLHHA M BO3Be-
ZleHHsl MOHOJIMTHHX COOPYXKeHHH.

1.2. Meroauka, u3ioxeHHas B PykoBoacTse, obecrneunBaer moJy-
uenHe GeTOHHOH cMecH TpeOyeMOH NOJBMKHOCTH HJW MXKEeCTKOCTH H Ge-
TOHA C 3a{laHHBIMHU CBOACTBAMH.

1.3. Tlog6op cocTaBoB GerOHa MPOHU3BOAHTCS € YYETOM HCXOAHBIX
JaHHHX pasfena 3 Hacrosailero PykoBoacTBa OZHHM H3 TPEX METOROB:

a) pacueTHO-9KCIEPHMEHTaJbHBIM — 0  ¢opMysnaM M rpadukam
HJAH TabanuaM, KOTZa HMeloTCsa AaHHble 00 aKTHBHOCTH LEMEHTa Y Kaue-
¢TBe 3anonHuTenell (pasmen 4);

6) yCKOpEHHBIM, KOTAa OTCYTCTBYIOT AaHHble 00 aKTHBHOCTH Ie-
MEHTa M KayecTse 3amoJHuTeNeR (paszen 5);

B) mo tabuuuaM, rpagpuKaM ¥ HOMOTpaMMaM, KOTAad HMeEIOTCA Moj-
poﬁﬂé,)le JaHRBe [0 KauyecTBY COCTaBJfOWHX 6eToH maTepHanop (pas-
aen o).

Tpu MmeToaa MO3BOJIAIOT pEWIHTh 33424y MO MOAGOPY HOMHHAJABLHOrO
(naGopaTopHoro) cocraBa GeToHa A/ NPOGHHIX 3aMecoB Ha CyXux
MaTepHasax.

1.4. TlopoGpaHHpe (pacueTHHle) cocTaBul GeTOHa KOPPEKTHPYIOTCA
Ha OMBITHHIX 3aMecax MO MOABHXHOCTH CMeCH H ONTHMAJbHOMY KOJH-
9ecTBY MecKa B CMeCH 3anojHHTesell, mpoBepsioTcs Ha MPOYHOCTh 4
JApyrie cBofictBa GeTOHa B COOTBETCTBHH C TEXHHYECKHM 3alaHHeM M
1n0CJe YyTOYHEHHA HX mepefaloTcs Ha MPOH3BOACTBO.

1.5. [lponsBoncTBeHHBle COCTaBB GETOHA pAacCYHTHLIBAIOTCA ¢ Yyue-
TOM (aKTHUeCKOR BJIaXKHOCTH 3aNOJHHUTENeH, NPHUMEHSeMBIX NMpPH NpPHro-
TOBJIEHHH GEeTOHA, NyTeM KOPPEKTHPOBKH KOJIHYECTBAa BOXH SaTBOPEHHA
H BJIAXKHHIX 3anOJHHTeJNeH,

1.6. B pasgene 9 u3f0oXKeHH NpUHUMOH NOAGOpa B KOPPEKTHPOBa-
HHA COCTaBa 6ETOHOB C MPHMEHEHHEM MAaTeMaTHKO-CTATHCTHUECKHX MeTo-
ROB, NO3BOJAIOLINX DEIUHTh 3ajayy noaGopa COCTaBOB 0eTOHOB paAja
MapoK M0 MPOYHOCTH, MOPO3OCTOHKOCTH, BOJAOHENPOHHHAEMOCTH H Ip.
MPH Pas3/HYHOR MOABHAKHOCTH (JKEeCTKOCTH) cMecefl.

1.7. CocraBe 0COGHIX BMAOB GETOHOB ;g).nmnm noa6uparThed ¢ yue-
TOM PeKOMeHJanMii, NpHBeAEeHHHX B npwd. 2 HacToAIero PykoBozacTsa.

2. TPEBOBAHHSA K MATEPHAJIAM
IJiss NPUTOTOBJEHHA BETOHA

2.1. MarepnaJn AJS NPHTOTOBJEHHA OeTOHA HOJXKHB OTBEUATH
BceM TPeGOBaHHAM, H3JNOMEHHBIM B rOCYAapCTBEHHHIX M  OTPacJeBHX
cTaHJapTax Ha 3TH MaTepHaJBI.

TIpH HecOoOTBETCTBHH OTAEJBHHX COCTABJAIOMMX GETOH MaTepHanoB
tpeGoBanusm [OCT u TY Heo6xoauMo MpOBECTH MX MCAbITaHue B Ge-
TOHAaX H JaTb TEeXHHKO-3KOHOMHYECKHe 0GOCHOBAHHS 1eNeco06pasHoOCTH
HX NpHMeHEeHHS.
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UEMEHT

2.2. Buant ¥ M3pKH LieMeHTa JAOJ/IKHH OTBeyaTh TPeGOBaHHUAM
TOCT 10178—76 u TOCT 22266—76.

PaunonanbHole MapKH LEMEHTOB JJisi GeTOHa Pa3JHYHBIX Mapok
fnpuBeieHs B Tabu. 1.

BuiGop BHAa LeMeHTa AJA PAa3HYHBIX YCJAOBHA PaBoThl KOHCTPYK-
IHA peKOMEeHAYETCH NMPHHHMATL O Ta6uL. 2.

2.3. Jna 06eTOHOB HHM3KHX MAapoOK NpH HAJHYHH LEeMEHTOB BHICOKOH
aKTUBHOCTH CJeJyeT NPHMEHATb N06GaBKH 3oiau-yHoca TIM, mosaororo
KHCJIOTO FpPaHIINaKa, aKTHBHHE MHHepajbHHe JOGABKH eCTECTBeHHO-
ro TPOHCXOKIEHHS, N006aBKH NPHPOAHOTO MeJKO3EPHHCTOrO Mapilal-
JIHTa HJIM MOJIOTOTO MecKa.

2.4. Bo Bcex cayuasix cleAyeT NPHMEHATb OTHACJbHHE HJAH KOMI~
JleKcHHe N0GaBKH NOBEPXHOCTHO-AKTHBHHIX BEIECTB, IO3BOJAIOIIHE MO-
BBICHTD NMOABHIXHOCTH GETOHHBIX cMmecefi, SKOHOMHTb IeMeHT H YJYSIHTb
CTPYKTYpHHle CcBOHCTBa 3aTBepAeBIlero GeTOHa, €ro KOPPO3HOHHYIO
CTOAKOCTb H MOPO3OCTORKOCTD. ’

Bui6op n HasHayeHHe KOGaBOK pEKOMEHAYeTCs IPOH3BOAMTE MO
Ta6a. 3. CHHXeHHe BOAONOTPeGHOCTH GeTOHa NPH BBeAeHHH AOGABKH
CIb npuseneno B TaGu. 4.

MECOK

2.5. Tlecok pas Gerona noJ/uKeH orBewaTh TpeGoBawnam T[OCT
8736—-77; TOCT 10268—70* u aonoauutensusiM TpebGosanusm [OCT
17539—72, TOCT 8424—72*%, TOCT 4797—69*, a Takxe raasn CHull
111-15-76.

2.6. [ToMHMO npPUPOAHHX NECKOB, yAOBJETBOPSIOWIKX TPeGOBAHHAM
ykasasHHX ['OCToB, ponmyckaercs mocie COOTBETCTBYIONIHX HCABITA-
HMH, TEXHHKO-?KOHOMHYECKHX OOGOCHOBAHHA H COrJacOBaHHs C BHIlle-
cTosilllel OpraHM3apded NMPHMEHATh 6oJee MeJKHe NECKH, OTCeB KaMeH-
HOl MeJIouH, moayuaeMO# or JApobieHHS NOpoAH Ha wLiebeHb, MeENKO-
3ePHHCTbiE OTXOAB NPOMBIILIEHHOCTH: 30/I0LLIAKOBYKD CMeCh M3 OTBa-
JIOB TEMJIOBHIX 3MEKTPOCTAHIMA, APOGMEHH mAaK, yhaasemuit u3 To-
MIOK KOTJIOB HOCJe FHApPaBJIHYECKOH 00paGoTKH, H Ap.

Ha ochoBe 3oaomiakoBofi cMecu u3 orsajoB T3LL B3ames mecka

H We6HA MOMeT GHTb NOJyYeH MeJKO3epHHCThii 6eTon Mapok M 400—
M 500.

KPYINHBINN 3ATIOJIHUTEJD

2.7. B RauecTBe KPYMHOro 3amojHuTe]s B 6eTOHe MOTYT OHTH HC-
N0/Mb30BAHL MaTePHANH KaK eCTeCTBEHHOTO, TAaK H HCKYCCTBEHHOTo mpo-
HCXOXKZEHHA.

2.8. Kpynauf#t 3amonHHTeNb A GeTOHa JO/NKEH OTBeuaTb TpeGoBa-
muaMm T'OCT 8267—75, TOCT 10260—74*, T'OCT 8268—74*, TOCT
10268—70* u pononuutenbHuM TpebGosanusmM I'OCT 17539—72, TOCT
5578—76, T'OCT 8424—72% T'OCT 4797—69*.

2.9, [lonyckaercss Takie NPUMEHEHHE NPOMBIJICHHBX OTXOAOB M
XBOCTOB, MOJIydaeMbIX NpH nepepaGoTKe H OGOrauleHWH pyX 4epHHX M
UBeTHHX Mera/anoB, acbecra, paanuyHuX ¢JiocoB, LIJIAKOB H AP,
nocJje NPOBeAeHHA HCNMbITZHHA B TEXHMKO-3KOHOMHYECKHX 060CHOBAHHIA.

2.10. He ponyckaerca npumeHsaTh weGeHp H3 OCaflOUHHX Mopod ¢
APHMECHIO Mepresisi HAH aMOpGHOrO KpemHe3eMa, Pas3pYLIalOIHXCA NPH
BO3feHCTBUH aTMOCGEPHHX areHTOB HJAH UieJodeH, COfepPKalIHXCA 8
neMeHTe.
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Ta6Gauma |
Mapka Gerona M150 | M200 | M2s0 M 300 M 350 M 400 M 450 msoo | MEO0n
Mapka nementa mo| M 300 | M 300— | M 300—| M 400— | M 400— | M 500— | M 500— | M 500— | M 600
IOCT 10178—76 M 400 M 400 M 500 M 500 M 600 M 600 M 600

Mpumeuanne [lpn HEOGXOMMMOCTH NPHMEHOHHA IEMEHTA RHICOKOH aKTHBHOCTH AAs G€TOHOB HH3KHX MapoK no
NPOYHOCTH CAELYeT NPUMEHATh ROGABKH: MOJOTOr0 AOMEHHOTO TIDAHYJHPOBAHHOrO UIJIAKA, 30/IH-YHOC3 TENJIOBHX 3JeK-
TPOCTSHUUA HAH aKTHBHHE MHHepalibHHE AQOABKH €CTECTBEHHOro NPOHCXOXKICHHS,

Ta6anga 2

Bug uemenra
cyﬂbgaa'rg- o
FOPTAAHA - - - CTOHKH cyanhato- ovla-
¥caosna paGoTH KOHCTPYKUHH nepTAaHA- | UEMeNT ILJIaKo- °§;‘§3’,§;§ nepraanf- [ cToRxuH n%%guaa
HeMenT C MHHe- | HOPTJIaHA- | nopraans- HeMeRT UUI8KO- | napTyiaga-
PajbHBIMH | LleMeHT eMenT! C MHHE- | DOPTIaHA- | jement
AoGaBKaMaA PanbHRIMH HeMeHT
J0GaBKaMK
Buytpu 3aHuill ¢ OTHACHTENbHOR BJIAXHOCTHIO
BO3AyXa:
P P
609 —_ —
R0 60% = P = it it I H
P P
6oaee 60% — P —_ I bif b pi §
P P
v
Ha orkputoM Bo3ayxe (mpu BO3mefACTBUH P p s pi a I3 H
aTMOCPEPHLIX yCAOBHIE) P
3
IIpx Bo3zelcTBHUH Cpefi, arpecCHBHHX HO CO- H H X P P P | 4
HAepKaHHID cyabdaTop H a
3
To xe, npH ONHOBPEMEHHOM CHCTEMaTHUECKOM H H A p i J4 H
NONEPEMERHOM 3aMOPaXKHBAHHH H OTTAaHBAHHH H a
HJH YBJAXHEHHH H BbICHIXaHHH p
Ipu gmeficTBUH cpeji, arpeccHBHHIX [0 COAEp- H p1 o P I p P
XaHHIO cyabaros, npH HeoOXxoaumocTH ofe- H
crieyeHHs MOHHKEHHOro TeNJIOBHJeNeHHs I
B noj3eMHEIX H THAPOTEXHHYeCKHX (H BHYTPH pi a H H H H P
MaCCHBHEIX) COOPYKEHHAX H
H
B 30He mepemeMROro AefiCTBHA BOALL H MOpO- pi H T P a H H
3a (rHapocoopy:eHnfi, OGJHLOBKH KaHaJOB, H
OTKPHTHX eMKocTel)

! CyabdarocToiikve IleMEHTH BBHAY WX HAeHUMTHOCTH CJACAYET [PHMEHATb C OrPAHHYEHHEM TOJbKO TaM, TAe OHH Heii-
CTBHT@/BHO HEOGXOHLHMBI.

: TTox uepToit npMBeleHB JaHHBe MJist GLICTPOTBEPAEIGHIErO NOPT/IAHANEMEHTA H WJAKOUOPTVIAHALEMEHTA.

3 [IpumeHeHHe HLIAKONOPTIAHAUEMEHTOB A/ 0eTOHOB, K KOTOPLIM NPeALABAAIOTCA TpeGoBaHHS HO MOPUSOCTOMKGCTH,
AONYCKaeTcH IPH BBeAECHHH NOPOOGPA3YIOUHX AO6GABOK.

¢ [Ipn paGore B YCOBHAX DOHH)XEHHBIX NOJOKMTEIbLABIX TeMIlepaTyp HeoGXOAHMO YYHTHIBaTb POCT NPOYHOCTH ocoleHHO
pH NpHMEHEHHH AAKOMOPTJAaHALEMERTa H TYHItOJaHOBOTO NOPT/JAHALEMEHTa, a B CYXYI0 H XKapKylo IOroAy ocoGeHHO
B I0XKHHX pa#ioHaXx crpaHH HeoOGXONHMO 00ecRHeYHTL TIlATEJbHHH YXOJ 3a CBEXEeY/JAOMEHHHM W TBeDACIoulUM GETOHOM.
H — se

MMpumevarnne B rabiuue aaHel cieAymowne o6osHauenud: P — pekoMeHayerca; [ — Zomyckaercs;

=y AONYCKAEeTCR,



Ta6anuwa 3

Jlo6aBra

KonnyecTBO AO-
GaBKH OT MacCh
HeMeHTa B pacueTte
Ha cyXoe BemecTt-
BO, %

Lienb apuMeHeHHs

Cab

(naacrudanupyio-
mas)

CHB (mo3ayxoBoBaekalo-
was)

M,, AMH (nnactuduun-
pyiolllic H BO3AYXOBOBJle-
KalolliHe)

TK)K-94 (muxporasoobpa-
syiouas)

CIB4-CHB  (xoMnaexkc-

Hag naacrudunupylolas
H BO3]YXOBOBJEKAIOLLAA)

0,1—-0,25—0,5

0,01—0,025

0,05—0,2

0,04—0,1

0,2--0,02

Ana yjayuineHHs NOABHX-
HOCTH CMECH M KayecTsa
GeToHa, SKOHOMHH Ile-
MeHTa, 3aMeiJ/IeHHf 3ary-
CTEeBaHHS CMeCH H mpojje-
HHSl BpPEMEeHH MAepeKpHTHSH
CJIOEB TIpH YKJajiKe

[das noBHIIEHH MOPO3O0-
cToliKocTH GeToHA

To xe

b 4

Aas yayuileHus NOABHX-
HOCTH CMeCH H NOBHLie-
HuA Mopo3socTofKocTH Ge-
TOHA

Mpuveaanunsa: 1. [lpn npumenennn nnacTHHUHPOBAHHOrO we-
MeHTAa JIOMycKaeTcsi BBOAHTb BO3AYyXoBOBJNeKawomyio Robasky CHB B
Kosnnyectse 0 0,02% MaccH uemeHTa.

2. Tlpu npumeHeBHH rHAPOGOGHOTO UEMeHTa AONYCKaeTcs BBOAHTDL
mracTugunupyomy0 K06aBKY B Kosaudectse no 0,2%.

3. Bonee noapoGHble faHHBEe NpHBENCHH B «PekoMeHAanusX no npu-
MEHEHHIO XHMHYeCKHX A06aBoK B Gerone» (M., Crpofinsaar, 1977).

Ta6aunpna 4
KecTrocTe cMecH XK, ¢ mm;;enne nozlg/mo'rpeOHocm
HHOH CMeECH, , TIPU pacxoje
ggg“gf(?ch no Texnmue- { o FOCT ueweta, r/u?
Hmerpy | 1018176 300 400 500
— 30—100 8—25 — 6 8
0—2 20—30 5—8 6 8 10
2--5 10—20 3—5 7 9 11
57 — — 8 10 12
10—12 —_ —_ 9 11 13
12—15 — — 10 12 14
16—20 — — 10 12 15




2.11. He ponyckaerca NpHMEHATh NPHPOAHYIO TIpaBiiHO-lECUaHYIO
cmech Ge3s ee pacceBa Ha MECOK M rpaBHil, a TakXe rpaBHil, cojepxKa-
Ui B CBOEM COCTaBe 3€pHa IMIMHHUCTOrO CJaHua, Jerkopaspyuiamouiecs
NPH HACHILIEHHH HX BOAOH M 3aMOPaKMBaHHH.

2.12. HauGonbluasi KPymHOCTh wWeGHS W rpaBHd JOMKHA  MPHHM-
MaThCsi B COOTBETCTBHH C yKasauusmu raasw CHull III-15-76. 3anoa-
HHTENH AJa7 0C060 TAXKeNbIX GETOHOB [PHBEJEHH B NPHN 2 HacTOSIIETO
PyxoBoacTtBa.

AOBABKM MHWHEPAJIBHBIE, YCKOPUTEJIU TBEPJEHUS
H TPOTHBOMOPO3HLIE

2.13. No6aBky, yayymiaionige cBofictBa GETOHHON CM€CH H CTPYKTY-
Py 3aTBepheBIlero 6eToHa, AalOLIUe SKOHOMHUIO LEMEHTa HJH YCKOPSIOUIHE
TBEpACHHE, NOJXKHH HPHMEHSATHCH B COOTBETCTBHHM C YKa3aHHSIMH IJIaBH
CHHuIT 1-B.2-69 «Bsixymune MatepHajn Heopranuueckde H A0GaBKM AJs
6eTOHOB H pacTBOPOB», a TaKXe «PyKoBOACTBa 1O NPHMEHEHHIO XHUMH-
4eCcKHX [100aBoK K GeroHy» (M., Crpofinspar, 1975) u «PexomeHmauui
0 NPHMEHEeHHI0 XMMHUeCKHX R06aBoK B GeroHe» (M., Crpoftusgart, 1977).

BOIJA /151 3ATBOPEHHS U INOJIMBKH BETOHA

2.14. llas npuroroBsiieHNss GETOHHOA CMECH H  MNOJHBKM GeTcHa B
npouecce TBepAeHHS AONMYCKAeTCSl MPHMeHATH JioGyio Boay (M3 X03aficT-
BEHHOTO BOJONPOBOJZA, PEK HJH ECTECTBEHHHX BOLOEMOB), HMEIOULYIO
BOAODPOJAHHI NoKasateib PH He MeHee 4 M coAepxKallylo MHHepaJbHHE
coaH He Gosee 5000 mr/a, B ToM uucae He Gosee 2700 mr/a cyapdatos

(B mepecuere Ha SO ).

2.15. He paspeinaercs npumeHaTh GOJOTHHE M CTOUHHE (OHITOBLIE H
NpoMblLIJIEHHEE) BOAH G€3 HX OYHCTKH.

2.16. JlonyckaeTcst mpuMeHeHHe OGOpPOTHO! BOAB M KOHAEHCATA M3
KaMep HNpONapUBaHMs NpPH COAEPXKAHHM .B HUX OCTATKOB CMa3KH He
6ouee 0,1% no Macce (mocje NpoBepKH B GeToHe).

2.17. Mopckyio Boay ¢ colepxaHuem coiell He 6oaee 3,4% paspenra-
€TC NPHMEHATb AJA H3rOTOBJIEHHA OETOHHON CMecH H TOAHBKHM OeTOHa
MacCHBHHX HeapMHPOBAHHHIX KOHCTPYKLHft B Tex c/lyuasX, KOrga Mo-
JKeT OhTh IONYI{EHO MOSBJEHHEe BHCOJOB HAa HX NOBEPXHOCTH.

3. ICXOJHbIE JAHHBIE Jisi PACYETA
H NONBOPA COCTABA BETOHA

3.1. 3ananne Ha pacuer (MPOEKTHPOBaHWE) H MOAOOp cocrapa Ge-
TOHa JaeTcs B NIPOEKTE COOPYXEHHS, B NPOEKTe OpraHHsauh# paGor WM
HODMATHBHBIX JOKYMEHTaX H HAOJIKHO COJepXKaTb CJeAyIouHe AaHHble:

a) MpoeKTHyI0 MapKy GeTroHa K OMNpeZeNeHHOMY BO3pacTy, Tpefye-
MYI0 JOJIO Mapo4yHOH NPOYHOCTH K 3aJaHHOMY CPOKY (pacnanayGounyio,
nepelaTOuUHYI0 NPOYHOCTH), ycraHaBauBaeMmue mo I'OCT 10180—74, a
TaKXe MapKH mo BoOAOHempoHHuaeMocTd (B), Moposocrofixocta (Mp3s),
HCTHPAeMOCTH, KOPPOBHOHHON CTONKOCTH H ApP. C YKa3aHHeM CpOKa AO-
CTHJKEHHA TpeGyeMbX CBOMCTB WJ/IH OrpaHHueHHs 3HaueHus B/II;

6) NMOABHXKHOCTL (CM) MJIH XKeCTKOCTb (c), ompeneasiemue no 'OCT
10181—76;

B) BHA H HaHGOJBIIYIO KPYNHOCTbL 3aNMOJIHHTENS, YHCAO H Pa3Mepn
¢dpakuufi, Ha KoTopble 6YAET pasfenarbis 3aMOJHHTENb NMPH NPHrOTO-
BJEHUH GETOHHOM cMecH;

r) BHA H MapKy ueMenta npn ucnumtaruu no IOCT 310.4—76.



Tab6numa 5a

Tpr BO3AeHCTBHE MOPCKOH H MpEcHO? Boab

B/II pns 6eroua xe- B/l paa HapyxHof
N€306€TOHHBIX KOH- 30HB MACCHBHEIX
CTPYRUYA (HEeMacCHB- rpaBUTALHOHHBIX
Yenosua cayxGsl CeTosa HEX) coopyxerutt
B Mopckofl | B mpecko#t | B Mopcko#t | B nipecHoft
BOJC BOJE BOAe BOJE
B 30He nepeMeHHOro ropH3oH-
Ta BOXBl [PH KJIHMaTHYECKHX
YCAOBHSAX:
0c060 CYypOBLIX 0,42 0,47 0,45 0,48
CypoBbIX 0,45 0,5 0,47 0,52
yMepeHHhX 0,5 0,55 0,55 0,56
B vacrax coopyxkeHufi, no-
CTOAHHO HaXONAIHXCA IOXA
BOJO#:
HaNOPHBIX 0,55 0,58 0,56 0,58
6e3RanoOpuBIX 0, 0,62 0,62 0,62

Bo BuyTpeHHHX 30HAX coopy-
WeHui

ITpuHuMaercs H3 ycJioBHE ofecneueHHs
BO/JOHENPOHUIIAEMOCTH, NPOYHOCTH, OF-
pPaHHueHUs TeNJIOBBLACJICHAS, H3MeHe-
uus o6beMma, Ho He Bome 0,73

Ta6auma 56
Mpu BO3RENCTBHM KHAKAX ArpecCHBHLIX Gpen
Mapka no
CpeAa H XapakTePHCTHKA MJIOTHOCTH Bojorenpony- | ITpenenabnoe B/L{
(AeMOCTH
Ipu BO3xEHCTBHE MHAKHX arpecCHBHBIX
Cpel Ha KOHCTPYKUHHM [HAPOTEXHHYe-
CKHX COODYKEHHE H MNPOMBILIJIEHHHX
3JaHHH ¥ COOPYKEHUR B COOTBETCTBHH
c tpeosanauamu 'OCT 4795—68 u raa-
s CHull 11-28-73 nns GeToHoB:
HOPMAJLHON MJIOTHOCTH B-2 B/U<0,7
B-4 B/l <0,6
NOBHIUEHHOH MIOTHOCTH B-6 B/L<0,55
0CO6ONAOTHBIX B-8 B/l]<0,45
B-12 B/l <0,4

Mpumeuaanne. Ilpu yxnanke GeroHa B H3JAeNHA METOAAMH
yaapHo# TEXHOJOTHH Mapha OETOHA N0 POXOHENPOHHIAEMOCTH MPH yKa-
3aHHBiX B/l nosbimaeTcs Ha OZHY CTYMEHb,
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3.2. Orpanuuennn B/I{ gna 6eTOHa, HPHMEHAEMOTO B PASJIHIHHX YC+
JIOBHEX, r;gnaeneubl B Taba. 5, «<a» — «B».

3.3. Hanbospmas KpymHOCTb 3amoJHHUTENEH B 3aBHCHMOCTH OT BH-
A0B GETOHHPyeMHX 3JE€MEHTOB H CNOCOGOB MOZaYH CMECH K MeCcTy YK-

JalKH HasHagaercAd no Taba. 6.
Ta6auna 58

Tpu nepemeniioM NeHCTBHN BOAB M MOpPO3a

H
Mapka Gewp;!)o. m:cmﬂnocr B/li, se Gonee
100 0,6
200 0,55
300 0,5
400 0,45
500 0,4

MMpumeuanue J[aa noBullleHHA MOPO30CTO#KOCTH GeroHa pe-
KOMenAyercs npumensats nobasku CIAB, CHB, TK)K-10, 11 u 94, amyab-
6ut, komnaercuyio CIB+4-CHB u ap. no cnemuainbHHM peKOMEHJaLHAM.

Ta6anua 6

Bup KoHMcTPYKUnfi H crnoco6
VKJ2AKY GETOHHON cMecH Honyckaemas HKI[

Iautet nokpuThii, nepekps- | He Gosee /o TOMIUHE DAHTH
TUf

BankH, KOJIOHHH, paMH He Gosee 3/, nanMeHbHIero paccTosiHuA
MeXIY CTepXKHAMH apMaTypH
Vxaanka 6eTOHROA CMeCH B He Goaee /s naumenbimero pasMepa no-
CKOMb3ALIYIO OnanyGKy NEePeuHOro0 CEUEHHs! KOHCTPYKIHH
IMogaua GeToHHOH cMecH no He Gonee !/3 nuamerpa u npu conepxa-

xo60oTaM u GeTOHOHACOCaMH | HMH Jewlafxu He Gosee 159Y

.

3.4. Coornowmenne ¢pakuu# KDPYNHOTO 3aNOJHATENN B CMECH NpH-
HUMaeTcq no tabJa. 7.

Ta6nnnma 7
CooTHouleHHss MEXAY (pakuHaMH, %, npH pasmepe
¢pakpui, MM
HRU, um

5—~10 10—20 20—40 40—8¢ 80—120

10 100 — - - -

20 35 65 - - -

40 45—60 4055 - -

80 25—35 25—35 | 30—50 -
120 16—25 15—25 | 25—35 | 15—45

TlpuMmeuanus: 1. [IpH seoOXOAUMOCTH 3epHOBOA COCTaB CMecH
KPYIHOTO 3aNOJIHHTENS YTOYHAETCH SKCMEPHMEHTANbEO NO HauOOJblief
TVIOTHOCTH H 00beMHOH HaCHNHOK Macce € YYETOM MECTHHX TEXHHKO-
SKOHOMHUECKHX BO3MOKHOCTE!L.
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2. Oas Gerona mapku no M 300 pekomenayerca (cu. TOCT 8267—
75) panoBod KPYNHWH 3anojuuTesb (rpabufi, KapOoHaTHH# Hle6eHb
u Ap.); psa Mapku M 400 — yaydillenHH# KPYHHBIH 32M0JHATENb (MHTHE
iebeHp, meGeHs W3 rpasus, rpaBufi): s mapok M 500—M 600 — Brico-
KOKayeCTBEHHHN KPYMHLIH 3aN0JHHTeNb (TPaHUTHHI 4 ba3asjbToBL 18-
Genb, meGeHb H3 TJIOTHOTO H3BECTHAKA, JOJOMHTa H MECYaHHKa NOcJe
ONHTHOM MpoBepKH); Aas Mapkk M 600 u Bbile — 0cOGOBHCOKOKAYeCT-
BEHHHI 1ie6eHb M3 HE3ATPOHYTHIX BHIBETPHBAHHEM INPOUHBIX H3BEPIKEH-
HHX NMOPOA ¢ HIEPOXOBATOH NMOBEPXHOCTBIO H3JIOMa IIPH APOGJeHHH (Mea-
KOKDHCTaJ/I/IHYeCKHEe TPaHHTH H Ap.).

3.5. [TonBHKHOCTL M 2KECTKOCTh GETOHHON CMeCH YCTaHaBJAHBAIOT-
csi o Taba. 8 M yTOUHAIOTCA B MPOEKTax OpraHu3anum pabor (B 3aBH-
CHMOCTH OT XapakTepa M pa3MepPOB KOHCTPYKIMH, CTelleHH apMHpOBa-
HHf, cnocoGa TPaHCHOPTHPOBAHHA, YNJOTHEHHS CMeCH) B COOTBETCTBHMH
¢ rpeboBanuamu I'OCT 4795—68, F'OCT 8424—72*, I'OCT 7473—76,
raassl CHuII [11-15-76 u CH 386-74,

3.6. KosnyectBo BOBJIEUEHHOrO BO3AyXa nO o6beMYy YMJIOTHEHHOR
CMeCH NO/DKHO GHTh B Mpejesiax BEJHUYMH, nphHBeAcHHHX B Taba. 9.

3.7. llpenen xanwJIsIpHOA MOPUCTOCTH MOPO30OCTOHKOro GeTOHa XOJ-
Keh ObiTh He 6oJsiee 3HA4eHHMH, yKasaHHbXx B Taba. 10.

3.8. MusumManbHO AONYCTHMble KOJMYECTBA LeMeHETa B OeToHax B
3aBHCHMOCTH OT YCJAOBHH paGOTHl KOHCTPYKUHMH M NOABHXKHOCTH CMECH
nprsesensl B Taba. 11 u 12.

POCT MPOYHOCTH BETOHA BO BPEMEHHU

3.9. Ilpn BogBeleHHH cOOpyXeHHH, BOCNPHHHMAIOUIHX pPacueTHYIO
Harpy3ky B Bospacre Gosee 28 cyr (KOTOpPHH OOLINHO NPHHHMAIOT MPH
nogbope cocraBa Gerona), Hanpumep 90 mam 180 cyr, ciaeayer yuuThHI-
BaTh pOCT MPOYHOCTH GeTOHA K 3THM CPOKaM, 4YTO JaeT  SKOHOMHIO
HeMeHTa.

3.10. Poct npoyROCTH GeTOHa BO BpPeMeHH 3aBHCHT QT MHHEpaJOru-
4eCKOr0 cocTaBa K/MHKepa, BeIECTBEHHOTO cocTaBa ileMeHTa, B/I u
ycnoBuil BHepKHBaHHA OeTOHA.

B ra6n. 13 npuBeleHH ocpeiHeHHble 3HaueHHs Ko3pduiHeHToB
NpHpOCTa NMPOYHOCTH GETOHOB Ha UEMEHTaX DAa3JIHYHBIX THMOB, TBepje-
IOIIMX Ha OTKPHITOM BO3AYyXe MPH MOJIOXHTEJBHHIX TeMlepaTypax B BO3-
pacre 90 u 180 cyr. IlpH HH3KHX 1OJNOXHTEJNBHBIX TeMIEPATypax poOCT
NpOYHOCTH GeTOHA 3aMelIfeTcs, YTO HeOOGXOXUMO YUYHTHIBATH NMpPH 3a-
rpy3Ke KOHCTPYKIH.

3.11. Pacxox Boam npH moabope cocraBa 06eTOHa peKOMEHAyeTcs
NPUHHMATL B 34BHCHMOCTH OT HOXBHMXKHOCTH CMECH, BHAAa H KPYNHOCTH
3anoauuTens no raba. 14.
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Tabauyga 8

Cnoco6 yKMafkh GeToHRolt cmecn

¢ BHOGpaiHeli

Ge3 BHG-
PauuH

KoHCTPYKyAH

OK, cm

X.c

no rOCT
10181—62

no 'OCT
1018176

OK, oM

C6opHHe XKee306eTOHHEE Ha 0
JKECTKHX CMECSIX C HeMeHJIeH-
HOMl pacnaayGKoit
ToaroToska nox ¢yHaaMen-
TH H I0Jb, LOPOXKHHE H a3-
POAPOMHBIE NOKPHITHA
MaccuBHHe HeapMHpPOBaHHBIE
H C DPeAKO pacnoJoXKeHHOMH
apMatypof

KapkacHbe Xede3o6eToHHEe
(NIHTH, 6a/KH, KOJOHHBHI)
JKene3o6eToHHHE ¢ TyCTO
pacnoJioXKeHHON  apMaTtypoit
(GyHKepa, CHJIOCH H AD.)
KacceTh u saeMentH AJs
o6beMHO-cO0pHOTO IoMo-
CTpOeHHs
Byponabusnnie csaw,
HHe CTBOJIB
KoHcTpykusH, CHIABHO HACH-
LleHHble apMmatypo#i H 3a-
KJAafHLME JeTalsiMH  (CTeHH
A3C, wBH, mwTpabH, Masyxu
H T. 1), NPEnsiTCTBYIOIHMH
yKJajKe NJACTHIHHX cMecCeR
¢ Bu6pnpoBannem

16—20
20—24

ImaxT-

90—35

35—25

26—15

15—10
10—5

20—10

10—6

6—4

4 1 Mme-
Hee
Menee 2

6—12
12—15

TaG6auna 9

BuR coopyxenuft

KosHyecT BO BOBJIEYEHHOTO BO3-
KyXa, % no o6nemy

JlolycKaeMoe TP eGyeMoe

Tupporexunueckne npun HKIUI, wmwm:

40 He Gonee 5 _—

80 » 2 4 —

120 » » 3 —
HopoxHue ofHOCHOfiHHIE H BepXHHMA — 5—6
CJ0# ABYXCJOHHHX NOKPHTHIA
Huxkuufi cnoft ABYXCAOHHBIX MOKPHITHH — 3,5~—4,6
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Tabanuwa 10

KamuanapHaas NOPHCTOCTb GerToHa, %

Mapka GeToHa no

MOPO30CTORKOCTH HODMAaJbHOTO TBEPXA eHHA nponapeHHoro
(Mp3), uuKALI
ccny BTLL CCcIiy BTL
100 6,2 5,2 5,2 4,2
200 4,7 4 3,5 2,5
300 4 3 2,5 2,5
500 2 — —

[Ippmevanune OTHOUIEHHE KOHTPAKUHUOHHOA MOPHCTOCTH K Ka-
MUAAAPHOK J0AKHO GBITh He MeHee 0,25,

Ta6numa 11

Ycnosus pa6OTH KOHCTP yKUMA

‘PacXof meMenTa, Kr/m®, npu
YIIOTHeHHH

BHGDaneft | 6es BHGPANHH

|

Berod, Haxopduiuiics B CONPHKOCHOBEHHH 240 265
¢ BOMOH, MOABEPIKEHHBIH uacTOMy 3aMep-
3aHHI0 W OTTAMBAHHIO
Beron, we 3allHIleHHBI OT aTMoChepHBIX 220 250
Bo3ReACTBHI
Beron, samulieHHbI# OT aTMOCQepHBIX 200 220
BO3ALHCTBHI
Tabnupa 12
s s Pacxon ugmezil}"am Sr/.vxa, npH
eTOHHAA CMECh —
OK, cm
10 i 20 | 40 70
12
Ocob0o XecTKasn —_——— 160 150 140 130
5—12
Kectrasn = 180 | 160 [ 150 | 140
Masonoasuxnas —2—_;2———- 200 180 160 150

14




ITpodosxcenue taba. 1

X, ¢ Paexof, uemenTa, Kr/m?, npa
L L , MM
Beronnas cMmech OK. on
10 20 40 70
TTopsnxuasn '—';T 220 | 200 | 180 { 160
—_— |
JInTas 12 7 Gonee 50 | 220 | 200 180
TaGauua 13
3Hagenda kodpdunuenrta K
Tuan 7O OTHOLIGHUIO K Ry, B
eMeH- BaA ¥ MHHEpPaJIOTHYECHHH cOCTaB LeMeHTa BO3pacTe, cyT
" 90 180
I AnoMHHATHHH NOPTIaHAHEMEHT 1,05 i,1
(C:AZ=12%)
II Anutosufi  nopraasauement (C;S> 1,05 i,1
>50%; CsA<8%)
I ITyuuonanoBHE NOPTIaHALLEMEHT, HAA- 1,05 1,25

KONOPTAaHALUEMEHT C  COAepXKaHHeM
maaka go 40%
Iv BeauTosuil MOPTIAHIUEMEHT X LLIaKo- 1,1 1,3

NepTAAHALEMEHT € COASpIKaHHeM Liga-
Ka Goaee 50%

MMpumeuanug: 1. Ycpennenune 3nauenus K aas 90 u 180 cyr
NpHHKMalTCA eoorBercTBenHe 1,2 H 1,3. |
n
2. 3uauennst K MOTyT ycTaHaBauBaThed no popMyne R,=Ry lg%.

(rne n — Bo3pact GeroHa, cyT). [loslyueHHHIMH AAHHEIMH MOXHO NOJb-
30BaThCA AJf OPHEHTHPOBOYHMIX PacyeToB, TaK Kak ¢opmyna cnpaben-
JIHBA TOJbKO NpPH TBEPACHHH GeToHa B HOPMAJbHHX YCIOBHAX.

3. Pacuernas npouHOCTh npu noxbope cocraBa (eToHa NpHHHMAeET-
et aag GeroHa KapKAaCHHX KOHCTPYKIHA Ha OGHTHOM MOPTIaHANEMEHTE
(I—II Tuna) mapku 300 mpn aarpyxenuu B Bospacte 90 cyr:

= 286 Krc/cM2,

28~
1,05
4. To Xe, AJ¥ MAcCHBHHX KOHCTPYKIHH, 3arpyXaeMHX B BO3pacTre

= 230 Krc/cm?,

180 CyT! R29= 1.3
]
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Ta6nuuna 14

PacXof, BOAW, /M, ND¥ KPYNHOCTH rpaBus M IMEGHA, MM
ok o | Keser™ e e

1018176 1 16 {20 | 40 | 720 | 10 20 40 70
—_ 40-—-50 {150 | 1356 | 125} 120 ] 160 | 150 135 130
—_ 25—35 | 160 | 145 | 130 | 125 170 { 160 145 140
—_ 15—20 | 165 | 150 | 135 | 130 | 175 | 165 150 145
— 10—15 } 175 160 | 145 | 140} 185 | 175 160 155
2—4 — 190 | 175 { 160 | 1551 200 | 190 175 170
57 — 200 | 185 170 { 165 2i0 | 200 185 180
8—10 — 205 | 190 | 175 | 170 | 215 | 205 190 185
10—12 — 215]1205) 190 | 180 ] 225 | 215 200 190
12—16 — 220 { 2101 197 | 185 | 230 | 220 207 195
16—20 —_ 227 1 218 |1 203 | 192 | 237 | 228 213 202

NMpumeuanunn: 1. Pacxoa BOZW NpHBEACH AJA CMECH Ha MOPT-
nanpuemente ¢ HILUT=26—28% u Ha necke ¢ M ﬁp =2.

2. TIpx H3MeHEeHHH HOpMaJIbHOU ryCcTOTHI LIEMEHTHOrO TeCTa Ha Kax-
ANA OPOUEHT B MEHBINYIO CTOPOHY PAacXOA BOAH yMeHbiuaercs Ha 3—5 J,
B 60JIbLIYIO CTOPOHY — yBeJHYHBaeTcs Ha 3—5 a/m3.

3. IlpH H3MeHeHHH MOXYJA KPYNHOCTH necka Ha kaxjwe 05 B
MeHbIUYI0 CTOPOHY PacxXoA BOAH yBeJHuHBaercs Ha 3—5 4, B GOabuIyI0
CTOPOHY — yMeHbllaeTcs Ha 3—b5 J.

4. PACYETHO-3KCNNEPHMEHTAJIbHBIN -CNNIOCOB
ONPENEJEHHSA COCTABA TSA)XEJIOI0O BETOHA

4.1. Pacuer ¥ HasHaueHHE MCXOAHOrO COCTaBa TsXKeNOro GeToHa
NPOU3BOAUTCA B CJELYIOILEM NOPAIKE:

a) onpejenserca B/Ll B 3aBHcHMOcTH 0T TpeGyemofi NPOYHOCTH,
CpOKa H ycln0BHil TBepAeHHs GeTOHa JHOO Ha OCHOBE MpeABapHTEsbHLIX
ONbITOB, YCTAHABAMBAIOIUUX 3aBHCHMOCTH MPOYHOCTH OeTOHa OT STOro
$akTOpa W aKTHBHOCTH leMeHTa (C MpHMEHEHHeM MECTHBIX 3anoJiHH-
Teaeh), JHG0 OPHEHTHPOBOYHO MO (OPMYyJiaM: AR
n 4 ... .. = — |
pu B/L>0, B/l ReT0.5AR: (1)

AR
npa B/U<0,4 . . .. .. B/l= m @
' I

3uayenun koadpuuuentos A u A; Gepyr no taba. 5.
Ta6auna 15

3anosnuTeNH GeTOHA l A | A,
BrICOKOKaueCTBEeHHbIE 0,65 0,43
Pagosuie 0,6 0,4
TMonmKeHHOro KauecTsa 0,55 0,37
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6) onpeaenseTcR PAcXOX BOAW Ho TpebSyeMof MOXBUKHOCTH Gerou-
HOA cMecH Ha OCHOBAHHH De3yJbTATOB IPEABAPHTENbHHX HCIBWTAHHUI
(puc. 1, cm. taba, 14). I'paduks Ha puc. 1 moayueHs g GeToHa Ha
rpaBHH, NecKe cpefHell KPYNHOCTH € BOJONOTPeOHOCTRIO mecka 79, u
NpH pacxoie nopraanaueMedta ao 400 kr/m® Gerona. Ilpm wmcmossso-
BaHHH NecKa ¢ BOAOMOTpPeGHOCTbIO MeHee 7% pacxoa BOAH Heo6XxoiH-
MO YMeHbIIATb Ha 5 J1 Ha KaXAbfl NpoLeHT yMeHblIeHHA BOAOMNOTPeL-

al
240,
22 et
/
y ZM o~ l/ L
I L~ el —al
]
< 790 =
'§‘ Iﬂd ¢/ > =t - =
/
S P el e
3.7 1
§ 160 /,/
P, - %/
A
0 77
wr?34557a.91011/273m;m
4 4
130 -
[~~~
w —y
J9 _—
3 e B
X 160
[ l,\
= 150 2 —
8 ~
§ ! _—
Q o]
1%
20
7 & 9 13 18 22 27 I e
X i 27 40 64 7 &0 9
o 2 40 60 80 100 120 140

Puc. 1. BogonorpeGuoctp GeTOHHOM CMecH, NPHrOTOBACHHOR Ha rpaBHu KDPyNHO-
cteio 1—80; 2—40; 3—20 # 4—10 MM

@ — OAaCTHYHBIE CMECH; O — XKECTKHe CMEeCH; onpenelcHHE KecTKOCTH: [ — mo
I'OCT 10181=76; [l —mo TexauqecxomyGnacxosnmerpy; Il = 10 YOPOUIEHHOMY
cnocoly
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nocrd, Ilpy nprmenenuy Le6HsS H NYULONIAHOBOrQ [EMEHTA PAaCXOX BOIH
CJiellyeT €O0TBETCTBEHHO yBeanynparh Ha 10—15 a. Tlpu paéxone Hemen-
Ta cBumie 400 Kr/mM® pacxoj BOAH Heo6XOARHMO YBEIHYHBATH Ha 1 A Ha
Kaxnaoie 10 kr nementa csepx 400 kr. Merosuka onpenesieHHs BOXRO-
NOTPeOHOCTH HeCKa H KPYMHOrO 3aMOMMuTeNs NPHBEAEHa B NpWI, 1 na-
crosmero PyKoBoaeTBa;

B) HaXOIHTCH pacXOf HEMeHTa 1o ¢opmyne

Ecan pacxox uemenra ua 1 M® GeToHa OKaXeTCsi HHMXKe JOMYCKaeMOro
HopMaMy (cM. Ta6a. 1l m 12), TO Heo6XOAUMO YBENIHYHTH €r0 KO Tpe-
Gyemoll HOPMM HAM BBECTH TOHKOMOJOTYIO AoGaBky. [locnennsg HyX-
H3 B TeX cJayyasiX, KOTAa aKTHBHOCTb II€MEHTA CJHIIKOM BhICOKa AJIf
GeToHa JaHHOA MapKH;

) ycraHaB/inBaeTcss KO3(DGHIMCHT Pa3ABHKKH O AAS MIAACTHUHBIX
feronublx cMecell mo Taba. 16,

TaGauuma 16
o npe B/l

Pacxon

HEMEHTa,
Kr/m? 0,3 0,4 0,5 0,6 0,7 0,8
250 — — —_ 1,26 1,32 1,38
300 —_ —_ 1,3 1,36 1,42 -
350 — 1,32 1,38 1,44 —_ —
400 1,31 1,4 1,46 —_ — —
500 1,44 1,52 1,56 - -_ —_
600 1,52 1,56 — —_ —_ —_—

Nprumeuanus; 1. [pu apyrsx svavenusx I u B/I koapdu-
DHEHT 0. HAXOAHTCHA HUTEPIOJAlUei.

2. Tlpu Henonb30BaHHE MEJKOTO NECKa ¢ BojonoTpeGHocThio Gosee
7% xoadduuuent o yMenniuaoT Ha 0,03 Ha KKAbT NPOIEHT yBeaHde-
MHf BOAOHOTPeGHOCTH mecka. EcaH NPHMEHHTb KPYNHHH IeCOK ¢ BOXO-
notpe6HocThI0 MeHee 7%, KoadduunenT o ysennunBarr Ha 0,03 Ha Kax-
AWl TPOUEHT yMeHbIHHS BOAONOTPEGHOCTH MeCKa.

Jas FKeeTKHX OeTOHHBIX CMeCefi NMPH pacxoje HeMEHTa MeHee
400 xr/M® xo3bduunenT o npuruMaor paeHeM 1,05—1,15, B cpeanem
1,1. 3nauennss o MeHbule 1,05 TPHHHMAIOT B CJy4ae HCHNOJL3OBaHHSA
MeNKHX TecKoB, Jlasi XUPHEIX COCTaBOB XKECTKHX CMeCEH C pacxomoM
uementa Gonee 400 xr/mM® KoadpdHUHEeHT @ HasHaualoT He MeHee 1,1;

1) onpeaedsercs pacxof Mie6Hs (uam rpabus) 1O popMmyde

1000
L = W 1} (4)
—oyeam 4 —
Yaac.m Ym

€) onpexeisercs pacXon Hecka no (Qopmyie

H:(moo_—li—-ﬂ-—ﬂ)m. )

Ta g
18



Tipumep 1. TpeGyercs nomoOparts cocras GeroHa mMapkn M 300 ¢
NOABHXKHOCTBIO OETOHHOK CMeCH MO ocaaxe koHyca 4—b5 cm, Martepua-
Jbl: MOPTAARAUSMEHT akTHBHOCTBIO 375 Kre/cm2, necoxk cpexued Kpynm-
HOCTH € BOZOMOTPeGHOCTbIO 79, H muorHocThio 2,63 xr/n. I'pannTHu
mwebenb ¢ npeAeabHOR KpyneocThio 40 MM, MIOTHOCTBIO 2,6 Krfa, o6bem-
HOo#t nHacHmHO# Maccoft 1,48 xr/a, mycrornoctbio 0,43, IIpHHEMaem cpen-
Hee 3uadenne Kodpdrumenta A=0,6 (samosuETenu psioBHe yaoBaAer-
BODAOT COOTBETCTBYOLIAM CTaHAAPTaM, TBepAeHHe 6eToHa B eCTecT-
BEHHDBIX YC/IOBHAX).

Onpenensercn:

0,6-375
B/l =
300-4-0,5.0,6-375
no rpagukasm (puc. 1, a) —OPHEHTHPOBOYHBIH pacxox BOAH 178 rr/m3;
I{=178 : 0,54 =330 kr/M3;
0o Ttaba. 16 — xoapduunesT o==1,38 (0 HHTEPROAAUHH),

=0,54;

1000
—_— ————— 8.
144 0.451.38 1 1270 gr/m8;
1,48 2,6
330 1270
= —_ 178 — — = .
n (1000 3.1 17 2,6)2’63 600 kr/m3;

Pacyernasn obbeMHAN Macca GeTOHHOA cMecH coCTaBaser
V5.c =330-178-+-600+1270=2378 kr/m>.

HNpumep 2. TpeGyerca mogoGpars cocras Gerona Mapku M 300 ¢
wecrkoersio 11—12 ¢ mo I'OCT 1018—76. Matepnanu Te iKe, 4TO H B
npuMepe 1.

Onpeaeaserca:

0,6-375
300 +0,5-0,6-375
no rpaduxam pHC. 1,6 — ODHEHTHPOBOUHHIA  DacXoA  BOAH

150 kr/m3;
I = 150:0,54 = 278 xr/m®;

B/l =

=0,54;

Koadduunenr o a1 kectkofi GeTOHRHOH CMECH NMPH YMEPECHHOM pac«
XO0Je HeMeHTa NPHHHMaeM paBHbiM 1,1.

1000
_———— 3
i1 110,43 N 1420 xr/m3.
1,48 2.6
278 1420
IT = (1000 — — — 150 — —— 3 = .
( 31 50 2,6) 2,6 565 kr/m®

4.2, JkcnepHMENTAMBHYI0 NPOBEPKY cocrasa 6eroHa OPOU3BOAAT B
cnepyioleM NOpaaKe:

a) TMPHroTOBAMOT NpPOOHBLIL 3aMec GETOMHOH CMECH H ONPeALNAIOT
0CajKy KOHYCA HfIH XECTKOCTb. EC/MH NOABHIKHOCTh CMECH OTBEYAeT 3a-
JAaHHOH, TO H3 HEe H3rOTOBAAIOT KOHTPOJbHHe 06pasuul. [lpu stom on-
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peleNsoT Maccy YJ0XKEeHHOro M ymJjoTHeHHoro GeroHa. 3areM o6pa3uu
HCMIHTHIBAIOT B 3aJlaHHHeE CPOKH;

6) Ha KaX/JBl CPOK HCIIHLITAHHA TOTOBNT HE MEHee TpeX 06pasuos.
[IpueMH YKAaZKH U YIJIOTHEHHS1 0o06pasuoB JOJIKHH COOTBETCTBOBAThb
tpe6osannam TOCT 10180—74.

O6pasusl B TeueHHe 1 CyT XpaHAT B $opMax B MOMeLIEHHH ¢ TeM-
neparypo#t or 16 go 20° C, 3arem 0cBOGOXKAAOT OT (OPM, MapKHPYIOT
H [0 MOMEHTa HCNBITAHHA XPaHAT BO BJ4aXKHOH CpeAe B CHEUHAJbHOMN
KaMepe WM B NEPHOAHYECKH YBJAXHAEMOM IIeCKe, ONMAKaxX H T. A. [le-
pel HCHHITAHHEM TIIATEJbHO OCMaTPHBAIOT, OGPasiibl, H3MEpsAIOT rpadu
(¢ TouHocTBIO A0 | MM), B3BEUIHBAIOT,

B) €CJH NPH H3rOTOBJEHHH NPOGHOrQ 3aMeca NOABHMKHOCTL CMECH
OT/IHYAETCA OT 3aRAHHOH HIM €CAH JeHCTBHTENbHasd NPOYHOCTH GeroHa
NpU CXKAaTHH OTJIHUAETCH OT 3ajaHHOH Gonee uem Ha 5—8Y%, To crenpyer
BHECTH KOPPEeKTHBH B cocTaB OeToHa. MeToaHKa KODPEKTHPOBAHHS CO-
CTaBa (€TOHA N0 MOJABHIKHOCTH CMECH, COZEPKAHHIO MeCKa H MPOYHOCTH
6eToHa NpPH CXKaTHH H3JOMKEHa B pash. 8 Hacrosero Pykosoxcrsa.

5. YCKOPEHHbLIA CHOCOB OHEHKHN KAYECTBA W EMEHTA
B BETOHE U HABHAYEHHE COCTABA BETOHA

5.1. ITpu oTcyTcTBHM AaHHHX 06 aKTHBHOCTH HMeEIOLLErocsi eMeHTa
pexoMeHnAyercsd NPHMEHSATb YCKOPDEHHMHA Cnoco6 OLEHKH KauecTsa Ime-
MeHTa B 0eToHE M Ha3HauyeHHs cocTaBa GeToHa TpeGyeMofi Mapkm.

5.2. [lna ycKopeHHsI OLEHKH KayecTBa lieMeHTa B GeTOHE H OJHO-
BPEMEHHOro Ha3HaueHMs cocTaBa OeToHa TpebGyeMOoli MapKH HCIOJb3Y-
eTc JHHEAHAs 3aBHCHMOCTD NPOYHOCTH GETOHA OT HEMEHTHO-BOJKHOFO OT-
HoWeHus, [enaloT saTBopeHHe Tpex cocrapoB Getona ¢ B/ or 0,7 mo
0,36 uau coorserctsenno ¢ L[/B or 1,43 no 2,8. 3roToBasoT KORTPOADL-
HHe 06pasiipl, KOTOphle NPONapHBaiOT HJAH BHLIAEPIKHBAIOT B YCJIOBHAX
HOpMaJIbHOM TeMIepaTyphl H BJAXHOCTH, HCHHITHIBAIOT Ha CXKaTHe B Cy-
TOYHOM HJIH HHOM BO3PACTe M IO NOJNYUEHHHIM JaHHHIM CTPOSIT rpadHk
3aBHCHMOCTH Rs OT H})B. Ucnoab3zoBaHue HAaKONJCHHHX MAHHBIX H rpa-
¢uKa nosBodseT ycTaHOBHTbL L{/B aasa moayuenus TpeGyeMofi MPOUHOCTH
6eTtoHa B 3aflaHHOe BpeMd, Ha OCHOBe KOTOPOTO M ONPEJejsieTCsi COCTaB
6eToHA.

5.3. B 3aBHCHMOCTH OT HaHGOJbLIEA KPYNHOCTH NPHMEHAEMOro me6-
HA HJH TPaBHA M pasMepa KOHTPOJbHHX 00pa3uoB MOArOTaBJHBAIOT He-
0o06xoMMOE KOJHMYECTBO MAaTEPHAJNOB AJi8 H3TOTOBJEHHA JEBATH KOH-
TPOJIbHEIX 0O6GPa3lOB TPeX Pas3HHX cocTaBoB (Mo TpH oOpa3ua B3 Kai-
Joro cocraea), Kak ykasaHo B Ta6a. 17.

5.4. YKasanuuii B Ta6na. 17 pacxox MaTepHaJOB HOCTaTOYEH A
H3TOTOBJICHHSI 1O OHOH cephH 06pasioB (o 3 WIT.) TpPeX COCTABOB AJs
HCDIHITaHHS HX B OJHH cPoK (HampuMep, uepe3 12 4 mocje mponapHBa-
HHUA WJH B Bo3pacre 2, 7 uan 14 cyT HopMaJabHOro xpaxenus). IIpn neo6-
XOIMMOCTH HCNHTaHUA GeToHa ellle B ABa CPOKa, HalPHMep Nocje Npo-
NapHBaHHS H JOMOJHUTEJBHOrO TBepAeHHA 27 cyT, a TaKkike B BO3pacre
28 cyT HOpMaJabHOrOo TBepJeHHH, KOJHYECTBO 3aroTOBJ/ISEMBIX MaTepHa-
JI0B JOJIKHO OHTDH yTPOEHO.

5.5. Jlast yTOUHeHHS COCTaBOB 0€TOHA HO NMPOYHOCTH, MOABHKHOCTH
CMeCH HJH MO COJepHaHHIO Necka PeKOMeHAyeTCs 3aroTOBHTb JOMOA-
HHTeJIbHOE KOJHIECTBO MaTepHAJOB.

5.6. [ToaroToBNeHHOE KOJHYECTBO UEMEHTA NPOCEHBAIOT Uepe3 CHTO
¢ 64 orB/cM? 4 ocraBuIHecss KOMKH yAajsioT. IIpocesHHHI HmEeMeHT HO-
MEIMAT B XKECTKYI0 Tapy C IUIOTHO 3aKphiBalomefic KPHIIKOM.
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Ta6nuuma 17

= B
§ :. §§ Pacxop me6us, -;'? npH pa‘;::‘OA’ g g -
x E - pasmepe QpaKuun, MM : g%
& 5| g8 — g |E8
g3 | & | &g s [2%] B,
8 %g =l sl e le (| 5|58]32
o S a3 i i o o = o
el s 58 (T4 4|4 )8 (g 8858k
10 12 12
—1 10 1 | = — | — | =17 5] 2] 10
1 100 100
6
L P o2 8 22 gy s 24] 20
1 |- 50 | 50 100 :
%
B BT VR N it B B DU PV P TR Y
3,38 50 | 50 100
20 lro_gol o—a—al— 198 _ 138196 |sla0102] 0
8 60 40 | 100
2 17080 3—4 291 29 | 38 | 96 I56140 |192] 80
8 30 | 30 | 40 | 100

* Ille6GeHb uan rpasufi MoxeT OHTH NpuMeHeH oamoh (5—10, 520,
5—40 mm), n1Byx (5—10 u 10—20; 5—20 u 20—40; 5—40 u 40—70 mm),
Tpex (5—10, 10—20 n 20—40 uam 5—20, 20—40 u 40~70 mMM) uiaH
getHpex (5—10, 10—20, 20—40 u 40—70 mM) dpakuni.

TonkocTs momoJda ueMenta onpegedastor no [OCT 310.2—76.

5.7. Heob6xonumoe koanuecTBO meGHA M TECKa NPOCYUWIHBAKOT, pac-
CEeHBAIOT 10 (ppaklHsAM, yAaNAAIOT OCTABIIMECH KYCKH KpYyMHee Npelelinb-
HbHIX PasMepOB H CKJAAKBAIOT B YHCTYIO Tapy — fAIIHKH HJY 3aKpoMa,
HanpHMep:

MeCOK MPOCeHBaIOT yepes cHTO & 5 MM;

mebenn dpakupd 5—10 MM uepes curo & 10 MM

» » 10—20 MM u 5—20 MM uepes cuto & 20 MM
» » 20—40 » > » 40 »
» » 40—70 » » » FT70 »

8.8. Onpenennior BogonorsolielHe Welust (rpaBHd), AJS 4ero H3
pa3abx ¢pakuuit orbuparor mo 3—5 man Gosee KyckoB obuwedt maccoft
He MeHee | Kr, B3BELIHBAIOT, YKJAAaJBIBAIOT HX HA PEWIETO H MOrPyXKaioT
B BOAY, YPOBeHb KOTOPOfi JO/MKeH OBITh BHILE CJIOS 3aMaunBaeMOl mpo-
6n Ha 5—7 cM. YUepes 0,5 u pemreto ¢ npo6oit H3BNEKaOT H3 BOAH, Ja-
10T BOAe cTeub, cnycTs 0,5—1 y o6THpaioT MArKOH TKaHBIO KYCKH LIeG-
HA, ONPElS/IAIOT HX MACCy H BHUYHMCJASIOT BOAOMOTJOIIEHHE O (opmyne

Py — Py
Wy = - 100, (6)
1

rae Wy — sogomnorolenue medHs, %;
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P, ~—wmaccta mebHa 30 NOTPyKeHUs B BOLY, KI;
'y — Macca BJAaxHoro uebHs, Kr.

5.9. ITocne nNOAroTOBKH MaTEPHAJIOB NPHUTOTOBJAAIOT TPH COCTaBa
Gerounoti cmeeu: 1-i cocras ¢ I{/B=1,43; 2-it cocras ¢ L[/B=2 u 3-i
cocraB ¢ [[/B=28.

5.10. Pacxon MarepuasioB Ha 3aMeC, H3 KOTOPOrO MOXeT OHTh OT-
$opMOBaHO TPH cepHH 00pa3uoB no TpH Ky6uka pasmepom 10X10X
X10 cM gaxnoro coctaBa GeToHHOH cMecH, mpuBeieH B Taba. 18.

Ta6auuna 18
PacX0A MaTepHasos, Kr, Ha OfIHH 3aMec HJs M3rOTOBJIEHMS
ReBaATH o6pasuos pasmepom 10X10X10 cm
L/B
Cocras KpynHore BOAH Ha NOIVIOUle~
B
/i LieMeHTa necka Bi‘_’r;%;::‘ m:gﬂ;,a g:x:oﬁgz'?:;n;
1 | L8| 95 8,3 13,5 | 1,74 18,8 g
0,7 100
2 | 2| 3,6 7,5 12,3 | 1,8 123,
0,5 100
3 |28 77 | 45 | 106 | 273 | 28,
0,36 100

IIprmevanusa: 1. Pacxoa Marepuanos Ha 3aMeC, NpHBEACHHHIA
B Tabanue, AaH ¢ HEKOTOpHM H3GHITKOM npAMepso Ha 10—11 a ynaor-
HeHHOTrO 6eTOHA.

2. Jna obpasuos-kKy6os ¢ pe6pom 15 mau 20 cM pacxoj KaXXjaoro
MaTepHaJa HaXOAAT YMHOMKEHHEM pacxoia, NpHBEAeHHOro B Tabn. 18,
Ha o6®eM Goabwioro ky6a, T. € COOTBeTcTBeHHO Ha 3,4 M 8 4, Kak yKa-
3aHo B raba. 17.

5.11. OTpellenube Ha 3aMeC MaTepHaJsl AN KaXXJOro COCTaBa me-
peMelIMBaIOT BPYYHYIO MJIH B CMECHTeNe H YCTaHABJHBAIOT [Jf NEpeme-
IanHoO# cMecH ofbeMHYI Maccy, NOZBHKHOCTb, OCAAXY KOHYCAa HaH
XKECTKOCTb.

ITopBHXHOCTL €MeCH B TPeX NPHBEIEHHHX COCTaBaX MOXKET moJjy-
YHTHCH HECKOJIbKO panquoﬁ. O;maxo 3TO He OKaXeT BJHAHHA Ha npou-
HOCTh GeTOHa, e/ CMech KaXJoro cocraBa OGyAer XOpPOINO YHJIOTHEHA
B popmax.

5.12. s kamporo cocraBa GetonHoft cmecH ¢opMyIOT HeBATb 06-
pasuoB-6ausnenoB, CMmech YNJOTHSAIOT Ha €TaniapTHOR BHOpoNJOWajgKe
A0 NOJHOTO NPCKPAICHHA €€ OCeNaRHHA, BHIDABHHBAHUA H IMOABJCHHA Ha
Beefi NOBEPXHOCTH HeMeHTHOTo pacrtBopa. Ha dopMy kakoii-mbo Kpac-
Xo#, ¢TOHKOH K BIaXHHIM M TEMNEPATYPEHM YCJIOBHAM, HAHOCAT HOMED
€0CTaBa, H3 KOTOPOro B 3TOil ¢opMe H3roToBJIEHH 00pa3lbl, HIAH HaBe-
INHBA1OT METaJVIHYECKYI0 GHPKY ¢ BHIOMTHM HOMEPOM COCTaBa.

5.13. Ilocye u3roToBJeHHS M 2-4 BHIZEPKKM mecTh o0pa3lioB Ka-
ROro cocrapa nomewmarnT B GopMax B NPOHAPOUYHYIO KaMepy, rae nox-
Bepraior Temnopoil 06paboTke npu aTMocdepHOM AaBJCHHH NO CAEAYIO-
WEeMy PeXKHMY:
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a) ecau GeToHHas CMeCh NPHTOTOBAEGHA HA NOPTIAHGUEMEHTE: 3 4 —
nonbeM, 6 u — BHAEPKKa IPH_TeMOepaType H3OTEPMHUECKOTO RpOrpesa
80—85° C H 2 4 — oxJaX AeHHue,

6) ecnn GeTOHHASA CMECh MPHTOTOBJEHA Ha HIIAKONOPTAAHALEMEHTE
HJIH NYIUOJaHOBOM NOPTJaHAUEMEHTE: 3 4 — NoAbeM, 8 71— BHAEpKKa
NpH TeMmmepaType H3oTepMHueckoro mporpesa 90—95°C H 2 4 — ox-
JaxKaeHue.

Tpu ocraBmHXCs o0pa3la KaMAOro CoCTaBa BHAEPXKHBAIOT B dop-
Me B TeueHue | cyT mpH KOMHaTHOi TeMnepartype.

Ha 3aBozax xene3o6eTOHAMX H3ALNMHE DpOTapHBaHHE MOIKET Ipo-
H3BOAKTHLCA HO NPHHATOMY HA 3aBOJE PEKHMY.

5.14. Uepes 12 4 c MOMERTa OTK/IO4EHHA Oapa aGpasubl H3BJEKa-
10T H3 (QopM, NMepeHOCAT MeTKy ¢ ¢opMBl Ha KaXJb{ obpazenm m HCIH-
THBAIOT Ha CXKaTHe TPM H3 IIeCTH HpONapeHHuHx obpasuos no I'OCT
10180—74.

Tpr ocraBIIHXCH NponapeHAMX o6pa3ma KaXjoro cocrasa H TpH
o6pa3Ha, He NOABEPTraBIIHXCS NPONAPHBAHAIO, IO OCBOOOXKAEGHHH H3
opM nomMeuialoT B KaMepy HOPMAJBHOTO XpaHeHHs AJ8 HCIHTAHHA B
Bo3pacte 28 cyT.

5.15. PesysnbTaThl HCOHTaHH® Ha CXKaThe Ky60a pa3HHX DPa3Mepos
EOVDKHB GHTh NpHBEIEHB K IPOYHOCTH KyGoB ¢ pebpom 15 cM, Aas ue-
ro X NPOYHOCTh HAAO YMHOXKHTE:

Ha 0,91, ecqn Guly1 ucneiTad Ky6 ¢ peGpom 10 cwu;

» 1,05 o » » » » » 20 ».

3aBoJ HIH CTPOHTENbHAH NAOILAJKA MOTYT YCTaHOBHTH IJIt CBOMX
npeccos U ¢Gopm Apyrue nepesofnnie Koddduuments cornacao I'OCT
10180—74.

5.16. Ilo pesyabTaTaM HcnHTaHud O6pPasnoB HAa CXKATHE BHIBONAT
CPeaHIo TPOUHOCTh GeToHa Kaxpaoro cocrasa no I'OCT 10180—T74

5.17. Jins nocrpoenus  3aBHCHMOCTH Re=[(L/B) (rae Rs—
DpOUHOCTL GeToHa Hocje TelVIoBo# o6paboTKH) 1Q FOPHIOHTAJIBHON OCH
OTKJaxbBalOT 3Hayewne I[I/B, a 0o BepTHKaJbHO{ — MPOYHOCTL B

£, are/om? ?_m/iw? 7
500 50 %
“w i “w

AN A /|
Vs P / i
P . 0 r ! ;J
A | AT
ol
w2 00 t
( |
T2 7 el Sy S s By iy o

Puc. 2. MNpownocts GeroHa B 3aBHCHMOCTH OT HEMEHTAO-BOAHOTO OTHOLICHMS

@ — Np¥ DPONAPHBAHHH H HODMAJLHOM TBepReHHH: R -~ HCOBITAHHOrO wepes 12 «
nocHAE OTKJIOUSHHR Napa; R — HCHHTAHHOrO Yepes 27 CYT NOCICAYOIEro HOpPMalb-
HOrO -TBEDHEHHA; R; — HOPMANLHOIO TRepAeHHH B Boapacte 28 CyT; 6 — npH HOp-

ManbHOM TBEPREHHH: R;‘-—n BO3pacTe 2 CYT; R';B-—n Boapacte 28 cyr
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Kkre/em2. Ha pue. 2,a OTKIazBBalOT TpH TOYKH, aBCHHMCCH KOTOPBIX IO-
Kaswipalor L[/B, a opHHHATHI — NOAYUYEHHYIO CPEJAHIOI NMPOYHOCTb, NpH-
BelleHHYI0 K TpouHocTH Ky6a ¢ pebpom 15 cM. Uepea oTJIOXeHHbIe TOY-
KH TIPOBOAAT NpPSIMYIO, KOTOpasi W siB/sieTcss rpaduyecKHM H3o06parkeHHu-
eM HCcKoMol GyHKUHH.

B cayuae, ecin mpaMas He NPOXOZHUT uepe3 TPH TOYKH M Kakas-HH-
6yAb M3 HHX [O OPAHHATE OTKJIOHAETCS OT BO3MOXHOTO PAaCNOJOXKEeHHA
Ha TIPOBOXHMOH mpAMOA ¢ To ke aBeumccoit Gonee uem Ha 10%, onut
JOMXKeH OLITh NIOBTOPEH.

Mpumep nocrpoenus ¢yskuur R,=f(Ll/B) npuseien Ha puc. 2,a.

5.18. Ha 3aBojax Kene306eTOHHBIX H3AeJHH MOCTpPOeHHe (YHKIHH
R,=f(l/B) pnocratouno ansa shiGopa L{/B u ansa noayuyeHus GeTOHa 3a-
JaHHON MPOYHOCTH.

Ecan no octeiBaHuHM TpeGyercs, HampHMep, MpOYHOCTL GeroHa, pas-
nas 70%-uoit npoekTHot Mapku 200, T. e, Heo6xoaumo Hafitu L/B ana
npoynoctd 140 Kre/cM?, To yepes TOuKy npoyHoctH 140 krc/cM? ma ocw
OpAHHAT NPOBOAAT NPAMYIO TapassiebHO ocH abcUHCC X0 MepecedcHHs
¢ mpaMoil R,. A6cuucca TOUKH mepecedyeHHS JaeT HCKOMYIO BeJIHUHHY
L/B=1,6 (cMm. puc. 2, a).

Ecnmu 66 TpeGoBajock ofecmedHTb MOJHYIO NPOEKTHYIO NPOYHOCTh
Cpa3y moc/e OCTHIBAHHSA, JHHHIO, MapaJlesbHylo abcnucce, NPHILIOCh G
nposecTH uepes TouKy opiuxaTh 200 krc/cM2. B sToM cayyae L/B=2.

5.19. Ilns cTpoMTe/bHBIX MJIOWAfOK, Koraa TpebyeMas NpOYHOCTS,
Kak MpaBHJO, O/KHa OniThb ofecrmeueHa K BospacTy 28 cyT, mocTpoenHe
¢yuruun Ry=f(l[/B) uemocratoyHo. Heo6xoauMO ROCTPOHTH (HYHKIUHIO
Ry=f(LI/B); c aTo uesblo ClefyeT BOCIOJL30BATbCS 3HAYEHHAMH M,
npuBefeHHbIME B rpadax Rs=f(R)) (taba. 19), noacuurath BeJHIHHB
Ry npu kaxux-ne6o aByx 3Hauenusx L[/B, nanpumep 1,43 u 2,8.

5.20. Ecaim npu ucnobiTaHAM o6pasuoB focjie HX MPONAPHBAHHH H
OCTHIBAHHSA INOJyYeHBl NMPOYHOCTH AJisi nmoctpoewus R, npu L/B=1,43—
—115 xrc/em? u npu L[/B=2,8-—310 Krc/cM2, TO NpU Tex Ke 3HAUSHHAX
I/B nns noctpoeHuss R; umeeM (cM. taba. 19)*:

158
npu /B=1,43 . . . . . . Rs=115—l(-)o—= 182 xrc/cm3®
120
B=2,8 ...... = — =372
npu L/ , Rs=31 100 37 )

Ha puc. 2, a npoBefieHa npamas R;=[(R;).

5.21. B Tex cayyasx, KOraa HHTepeC NpeACTaBjseT NPOYHOCTH ApO-
napeHHoro 6eTOHa uepe3 27 CYT NOCJEAYIOUIEr0 TBepJAeHHS B HOPMaJb-
HBIX YCJOBHSX, HYXHO NOCTPpOouUTh Ry=f(R,). [lauHble And 3Toro mo-
CTPOeHHS NMpHBeAeHH B Taba. 19, TAe HaxONUM:

177 177

npu [{/B=1,43 . . . . . . Ry= 100 Ry= 100 115=204 xrc/cm®

* Haunbie taba. 19 u 20 noJuayyenbl Ha OCHOBe 0600Lenus GOJbUIO-
ro uyHcja pe3yJbTAaTOB HCIHTAHHH 00pa3uoB G6eTOHa, HOPMAJbHO TBEp-
JeBiux B Bospacte 2, 7, 14 u 28 cyr, nocie NponapHBaHHA B CYTOUHOM
Bo3pacTe, MOMOJHHTENbHOTO BHIAEPXKUBAHUA B HOPMAJbHBIX YCHAOBHAX
27 cyr u ompeAencHHS AaKTHBHOCTH LEMEHTOB, Ha KOTOpHX OLITH H3rO-
TOBJIEHH GeTOHHHE 06pa3sibl,

24



135 133
npu UI/B=2,8 ... ... Ry= BTN R1=W310=420Krcicm'

Ha puc. 2, a npusexesa npamas Ra=[(Ri).

5.22. TlpuBenennsle pacueTH, BHINOJHEHHBIE C NpHBJEYEHHEM AaH-
HBEIX Ta6J. 19, NpoBepsIOTCS B NMOC/AeAYIOLIeM HPH HCNEITaHHH 00pasuos,
BHIEpPKaHHEIX NOCNe NpONapuBaHusa 27 CYT B HODMAJBHHX YCJIOBMAX,
H 06])331103, He nozuaepraamuxc;l NIponnapHBaHHIO, BLHIACPXKAHHBIX B HOD-
MaJbHHX yCT0BHAX 28 cyT.

5.23. [l npoBepKH &KTHBHOCTH HPUMEHEHHOro AJs GeTOHa LEeMeH-
Ta HCNOMB3YeTCs 3aBHCHMOcTh Ry=[(Rx) (cM. Taba. 19).

IMockoarky R, Kaxk ¢yHKuHA Rp MOxXeT GHITh BHIsSICHEHA NPH pas-
HHIX 3HaueHusx BfLl, creayer NPHHATb TO M3 HHUX, KOTOPOMY COOTBET-
CTBYeT HaHMeHbllas BeauuuHa Koabhduunenra sapuamun; C,=15% u
ABJAsETCS HauMeHbluell BeaHuuMHOW. Ry HalileM H3 4acTHOrO OT ReJeHus
R, npu L/B=2,8 na 0,85 (cm. Taba. 19), a nMeHHO:

_ Ry-100  310-100

Rq 85 85

== 365 xrc/cm?,

5.24. B ycJOBHAX MOHOJHTHOTO CTPOHTE/ILCTBA HCMHITAHHE HEMEHTa
B GerToHe H Haxoxpaenuwe B/I] Moxer ObTh BHIIOJHEHO (€3 yCKOpeHHs
TBepeHHs! GeTOHA NPONapHBaHHEM.

5.25, Ky6ui, usroToB/AeHHHE TaK Ke, KakK 3TO NpuBejAeHo Ajs Oero-
Ha ¢ MponmapuBaHHeM ero (cM. N. 5.12), XpaHAT B HOpPMAaJBHLIX YCJIOBH-
AX ¥ HMCOBITHBAIOT Mo 3 LIT. OT KaXJA0oro cocrasa uepe3 2, 7 u 28 cyr
uau uepes 7, 14 u 28 cyr.

5.26. Henwranusa (2-, 7- uian 14-cyTounsie) MOryT ObiTh HCIIOJ/IB30Ba-
Hh A noctpoencs pynkwnn Rjg =F (R3) =f (RY)=f (RY,). Tpu stom
eCTH BpeMs NO3BOJHT BOCNOAb30BaTbCA QyHkuuell RY mim Ry, oHu Aa-
T GoJee TOUHHA pes3yabTaT, HeKedH QyHKUMM R§, Kak 3TO BHAHO HO

BeJMYHHe H3MEHUHBOCTH M3 TaGa. 20, B KoTopoR mpueejentl Kosdduiu-
€HTHl NPOYHOCTH 6eTOHA HOPMAJbHOTO TBEpJEHHS.

§.27. Uro6u mocTpouts ynkmmo Riz=F(R) uau Riy:- (R’;’),

HYXHO HCOHTAThb B Bo3pacTe 2 Wi 7 CyT TPH H3 ReBsTH Ky6OB KaXA0ro
cocTaBa, HafiTH CPEAHIOI0 NMPOYHOCTH H MPUBECTH ee K NMPOYHOCTH KyGoB

¢ pe6pom 15 cm. TTo moayueHHHM MPOUHOCTAM cTPosiT GyHKUHIO R§ =
=f(U/B) wm Rj==f(l{/B) n nanree, noap3yach BeMmyuHOH M no
Ta6a. 20 (¢ yueroM TOHKOCTH IIOMOJIa HEMEeHTa), HaXOAST 3HaueHue
Ryg=f (Rg) unn RY; =F (R§). Hanpumep, 6eton, HaroTOBACHHI 13 lie-
MEHTa ¢ VJe/bHON moBepxuoctsio, oupepensemoit mo FOCT 310.2—76,

paenoii 2800 cM?/r, NpE HCOLITAHHK B Bo3pacTe 2 CyT NOKasan cpefdHe
OPOYHOCTH, NPHBEAEHHBE K CTaHAAPTHOMY o6pa3ny:

mpu /B=1,43 . . . ... ... R3=49 rrc/em3
» /B=2 . ......... Ri=105 »
2 [l/B=2,8 * o s 5 & » @ o @ Rg::lao ?
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Tabanwya 19

R, = f (Rl) Ra=f (R) Rl =f (Ru) R2=f (Ru) R1=f(Ra) Rzzf(Ra)
/B
Mis | im]s tce | M| s |c | u s {c, |Mm|s |c|M|s |g,
1,43 (177 | 44 | 25 {158 37 | 23| 27 | 10 | 37 44 | 16 | 36 | 67 | 14| 21 |116] 18| 15
2 143 23|16 {131 {22z st w02 | 7112|220/ |2 |1ti|uliz!s
25 (138 22 | 17 |123] 20 17| 72 | 12| 17| 96| 19| 20 |8 {13]| 16]|112] 16| 14
28 (1350 217 ol |{w] s | 16 15 1102 | 188! 14|17]110]1] 14
RM Ry M RyM RyM Ry M Ry M
Re="100 Re= =00 R=—100 Ry="100 Re="00 Re= 100
R;- 100 R,-100
Ve 1Ty

[Tpumeuanne Bcee peanunusl ganul B npouenTax. O6o3nadenns R, Rz, Rs — cM. puc. 2,a; M — cpennufi xoadh-
QHUHEHT npouHOCTH; S — cpeiHeKBaApaTHIECKOe OTKJOHeHHe; C, — KO3(QHIHEHT BapHAHHK



Ta6auma 29

RY® % Rig RY 8% R RY, » % R
u/B
M s C, M s C, M Co
143 47 9,9 19,5 73 9 12 89 7.6 8
’ 20 7,8 39 62 9,8 15,8 83 7,5 9
0 56 8,4 15 84 8.6 10,2 94 7,8 8,3
31 8,5 27 ] 7.7 10,9 84 6 71
o8 68 10,5 15,4 86 8,5 9,8 95 5,4 5,7
! 37 8 22 77 8 10,3 88 7 8

Mpumeuanue lludpy Han uepToRl HaHB LA BHCTPOTBEPAEIOUIMX HEMEHTOB AQBBIUNIEHHOH AHCmepchocTH 4000—
4500 cM2fr, nog uepToft — KA OBLMHHIX HEMEHTOB ¢ AHCHEpCHOCThIO 2500—3000 cM?/r. Has npoMesxyToUspX 3Hade-

Hufl IHCNEPCHOCTH MHaXHuTedb M caenyer 6paTh 1MQ WHTEPHOJISIHH.



C yueToM NHCTIEPCHOCTH UeMeHTa no taba. 20 u no Ry nafigem Rig:

20 20

npu [[/B=1,43 . . . B RE . =49 : =94 2
98 == Ry 100 4 100 245 Kkrc/cm
31 31
» O/B=2 .... RE — RY: = 105 : =338
o = R N 10 N »
37

37
=180 : ——— =486 »
100 100

5.28. [0 moMyueHHHIM NPOYHOCTAM CTPOMM rpaduk dynxund Ry =
=[(L/B), no xotopomy MOXHO HaiiTh Tpebyemoe A GeTOHa 3made-
nue L[/B (puc. 2, 6).

TlycTe Ha MmaTepHasax, KOTODHe {IpHMEHEHH B NOCJEJHHX 3aMecax,
Tpe6yerca nmoayquTh GeToH MapkH Ry =400 aas MOHOJMTHOTO CTPOH-
TeAbCTBA, TBEPHEIOUIHE B eCTECTBEHHBIX YycJjoBHsx. [IpoBoaum ropusoH-
TafNbHYI0 JMHEHIO OT ToukH R==400 Krc/cM? no nepeceueHust ¢ NpsiMoil
Ry, u Janee onyctum nepneHfMKYJAsp Ha ock abeuuce. [lonyyaem snaue-
#ne [[/{B=23. anpueiiunii noa6op coctaBa GeroHa NpoBOAMTCS aHAJNO-
THYHO H3JI0XKeHHOMY B pasi. 4 mactosuero PykosoactBa. Ilo rpapuxkam
puc. 1 uam no Ttaba, 14 ycramaBauBaercsi BogonorpeGHocTs GetoHa. 3a-
Tem mo dopmyse (3) ompenensiercs pacxon uemenra. Ilo pasrocth 06%b-

eMHOIT MacCH GeTOHHON CMeCH H LeMEHTHOro TeCTa ONpenessercs Macca
cMecH 3anoauuTeneli. 3HaueHde r MpHHHMAaeTcs no Taba. 21.

» [/B=28 ... Rig=Ry:

Ta6aunma 21
BeToH ¢ rpabuem | Berton ¢ ue6uem
E:;)e(:;la HauG6osbiian KPynHoCTh 3anoannTenei, mm
poetore. KM ™0 [0 | 0 | 0 | 10 | 2 | w0 |
200 0,4210,4 10,3810,3710,45]0,43} 0,41 0,4
300 0,4 |0,3810,3|0,35}0,43 0,41 |0,4 |0,39
400 0,38(0,36|0,35{0,34|0,4 0,38 0,37 ]0,36
500 0,36 }{0,35|0,340,33}0,3810,36 0,35 0,34

3arem onpenensercsa pacxox necka u uebHs Ha 1 M3 Gerona. Coot-
HOWEHHS MeXAy (pakuuaMH weCHs NpPHHHMAOTcA no 1aba. 7.

IlpennonaraeMasi akTHMBHOCThL (H, CJeAOBaTeNbHO, Mapka) IeMeHTa
NpHMepHO paBHa mo BeaudnHe Rig npu [[/B==28.

B mpuBefeHHoM npuMepe (M. 5.27) MOKHO CYHTaTb, YTO OLI NMpHMe-
Hed neMeHT Mapxu 500.

Npumep 1. TpeGyercss yCTAHOBHTL aKTHBHOCTb NOPTJAHJLEMEHTA,
€C/IH IPH HCMBITAHHH ero B OeTOHe nocJe Ten/oBoil 06paboTKu H OCTHIBA-
Bia GbiJH MOJAYuYEHH CJe]yIouHe DPOYHOCTH B NepecueTe Ha KOHTPOJLHBIMH
Ky6 pasmepom 15X 15X15 cm:

opr /B=1,43 . . . . Ry =200 krc/cm?

» U/B=2, ..... Ri=32 »

y f{/B=2,8,.... R =500 »
26



MNoas3yscy AaHruMu rpadu Ry=f(Ry) (raba. 19), ormeuaem, yvo
HaHMeHblce 3naYeHHe Kod(pdHuuHenTa BapHaunu C no.ngqeﬂo npy L[/B ==
=28, Tlpunumaem M==85% Ana atoro 3navenus L[/B n MoxeM sanu-

€carThb
Ry = 85% Ry,
OTKyJa
85 500-100
Ry = Ry: -16(-) = 85 =z 590 krc/cMm2.

6Cnenoaa1enbﬂo, IPHMEHEHHBIH NMOPTNaHAUEMEHT OTHOCHTCH K Map-
ke 600.

Mpumep 2. Tpe6yercsa BubGpath L[/B — oTHOweHHe jis GeTona Map-
k1 M 400 HOpMasibHOrO TBepAEHHs, €c/H JaHHHIE MO MPOYHOCTH nocie
NpONapHBaH¥s M OCTHBAHHS COCTABJSIOT BeJHYHHH, [pHBeJEHHLIe B
npuMepe 1.

Monbaysicy noxkasareasivi rpadbl Ry=f(R,) (1aba, 19), naxomnm;

1568
npu [[/B=1,43+« Rg= TOT)R] = 1,58.200 == 317 &rc/cm?

131
)H/B——-?nnR3='1'66R1=1,31-325==426 »
120
’H/B=2,8!HR3=I&)Rl=l,2~500=600 »

Crpoum rpapuk R;=f(R1) n ycranaB.HBaeM, uTo HcKomoe L[/B=
=1,88 (puc. 3,0).

Mpumep 3. TpebGyerca paccuuTaTbL cocTaB GeTOHHOMR CMEcH M0 caeny-
IOULHM JaHHBIM:

a) Geton Mapku M 300 nocne TBepAeHUS B HOPMAJILHBIX YCJAOBHSAX;

6) MOABMIKHOCTb CMECH — CPa3y TNOcC/E NepeMellHBaHHA MO oOCaxKe

KOHyca 5 cm;
2 4
Anec/en?
& ; C/em £, 5 ﬂib‘rfz‘/wz /‘ £y
R
509 /1 M w A/
Wy Vi / R ///
l / ()4
0 Y w /
)
[ qf/ :
2] ; 7 ;
| I
0 1 | i
T 2wl ik 2574

Puc. 3. F'padugu RAR onpepencHus TpeGyemoft Besuunnm [[/B B Gerone
a— R u Ry—cM. puc, 2,a; 6= R; 85 Ry —cM, puc. 2,6
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B) KPYyOHBIl 3aNoOJIHHTENh — H3BEeCTHAKOBLII uiebeHn (HKI[=
=40 MM);

I) KBapueBHIl NECOK ¢ BAAXKHOCTHIO 3%

I} uemeHT ¢ yAeJbHOM moBepxHocThio 4200 cmi/r;

e) o6pas3subl AO/KHH GHITb HCIKTAHB B Bo3pacte 7 CYT.

Pacuer cocraBa GeTOHHO# CMecH MPOM3BOLHTCA CJAEAYIOLIHM oGpa-
30M:
a) Boi6upaem pasMep o6pasuoB AJad NOCTPOCHHsA (yHKHHH: R=
=[(/Bj. Tlyctb 310 6yaer ky6 pasmepom 15X 15X 15 cm. O6beM Ta-
Koro Ky6a V=1,53=3,38 amM3=3,4 a.

6) Ans mpoBelJeHMs ONBITHBIX 3aTBOpeNHH GeroHa, corjacHo n. 5.3
Hacrosilero PykoBoacrBa, saroraBiuBaeM 40 gr iwue6Hs, dpakuHOHHDY-
€M, TpoceHBaeM ero 4epes cHTo auamerpoM 20 u 40 MM M BHICyuIHBaeM
JI0 MOCTOSAHHOA Macehl;

B) ompenensieM BOJONOIVIOWeHHe IeGHA mocje MOTPYKEHHs ero B
Boay Ha '/, u Ilycre macca webus Py=2,1 kr mnosbicHiack A0 Pa=
=2,12 gr. CaefoBaTe/IbHO, BOAOMON/IOIEHHE €r0 COCTABUT

P,—P 2,12—2,1
Wm=-—zpl—‘100=——21———100=1%;

r) or6upaem mpo6y mecka corsacHo m. 5.3 Hacrosuero Pykosoxer-
Ba 24 Kr, BhiCyLIHBaeM ee KO NMOCTOSIHHOM Macchi;

1) TOACYHTHIBAEM HYXKHOe KOJJHYeCTBO MaTepHasioB Ha 3aMec, YM-
HOXas AaHHbie Taba. 18 wHacrosumero PykosoacTBa Ha o6beM ¢(OpMH
Ky6a pasmepom 15X 15X15 cm, T. e. Ha 3,4;

e) H3roTOBJAsieM TPH 3aMeca W OT(HOPMOBBHIBaeM IO XeBATh 06pasioB
H3 KaX[oro cocrasa GeTOHA A/ HCNHTAHHA B TPH CPOKa B Bo3pacTe 2,
7 wnu 14 u 28 cyT. Ecnu n0cTaTOYHO JaHHBIX HCMBITaHHR B ONUH WJIH B
JiBa CPOKa, 06beM 3aMeCOB MOXKHO COOTBETCTBEHHO COKPATHTb.

YcranapausaeM oGbeMHYI0 MacCy CBeXeyJOXeHHON H YILIOTHeHHOH
GeToHHOH cmecH 1o opMyJie

?‘p _&—&
6.c Vd) ’

rae g — macca ¢opmal 15X 15X 13 em, Kry
g2 — TO XKe, C YNJIOTHeHHBIM GeTOHOM;
Vo — o6BeM ¢Gopml, JI.
JonycTaM, moayanin ye=2,36 kr/a, unu 2360 kr/m3.
Harorosnennsie o6pa3ubl-Ky6s pasmepom 15X 15X 15 cM npu He-
NHTAHWH Yepes 7 CYT HOPMAJBHOrO TBepieHUs TOKasadH clegyiollne
cpejlHHe TIPOYHOCTH:

npu L[/B=1,43 . . . . R;= 136 krc/cm?®
» [/B=2, ... .. Ry=260 »
» /IB=2,8. . ... R;=460 »

go6anm NaHHHIM cTpoMMm rpadHk R;==f(L{/B), npuBexeHuni Ha
pue. 3, 6.
Toab3ysick nauREME Tala. 20 HacTosuiero PyKOBOACTBA, HAXONHM:
npu [[/B=1,43., . . Ry = 136:0,73 = 186 krc/cm?
» [/B=2,8 , , . Ry = 460:0,86 =535 »



Crpoum rpadnx stofl yEKumu (cM. puc. 3, 6), U3 KOTOPOrQ CJAEAYeET,
4T0 AJs Gerona mapkn M 300 HeoGxoaumo npmsats /B~ 1.9.

Ycratosus snadenue LI/B nas Gerona mapku M 300 HopmanpHOro
TBEpAEHHSA, pasHoe 1,9, npoBonuM pacuer cocraBa Ha 1 M® Gerona:

a) no taba. 14 Hacroamero PykoBoacTBa npHHHMaeM DACXOJ BOAMI:
B=185 a/m3;

6) ompenensem pacxol uementa: [[=185-1,9=352 rr/m?d;

B) onmpeAeAsieM pacxoh 3anoJHuTesefi 8 GeToHe:

Ul 1T = yg— L[ — B = 2360 — 352 — 185 = 1823 kr/m3;
r) no taba. 21 "acrosmero PyKosojacTBa npunumaeMm 3HaueHHe r==
=(0,38 u noxcuHTHIBaEeM colepKaHHe necka B GeroHe:
I = (Ul --M0)r=1823.0,38 = 692 kr/m®

A) NOACYMTHIBaEM cOlepxkaHue wleGHs B GeToHe Kak PasHOCTL Macs
Chl 3allOJHHTEJEH W Macch fmecKa:

Il = (L -+ IT) — [T = 1823 — 692 = 1131 rr/um®;

€) 3amucHBaeM HOMHHAJbHBIA (Ha CYXMX 3anOJHHTENsX) COCTaB Ges
TOHA2 B YIVIOTHEHHOM COCTOSHMH Ha 1 M3:

L — 352 kr
IT—692 »
] — 1131 »
B—185 »
vs = 2360 kr

[TponsBoANM NPOBEPOUHLIA 3amec Gerona o6bemom 10 .

él.nx atora Gepem [=3,52 kr; M0=6,92 kr; U[=1131 gkr; B=
=185 a.

Ilepen samecoM Hachunaem LleGeHb BOXOH, Omyckas ero B pelere
gaM B fAIIHKE ¢ ABIPIATHIMH CTEHKAMH H AHOM B BOAY Ha /s 4, 3aTeM Bbi-
HHMaeM, JaeM Boje creub H uepe3 0,5 u BuTHpaeM wieGeHb MATKOH
TKaHbBIO.

TulaTesbHO nepeMenivBaeM CyXofi NECOK C HEMEHTOM, 3aT€M C BJaiK-
BuM nie6HeM H fajee ¢ BOAOH KO OAHOPOLHOCTH KOHCHcTeHuuu. Onpe-
nejsieM NOABHMKHOCTb HOJyuquBilielica cMech no ocaixke KoHyca. Ecan
NPH ABYKDATHOM ONpeAeJeRHH NoaydnaH Tpefyemyio no 3allafHIO ocai-
Ky KOHyca 5 ¢M, cocTaB MOXHO nepelraBaTh Ha Npou3BoAcTBO. OAHOBpe-
MEHHO NpoBepsieM 0oGbeMHYI0 Macey ynaoTHeHHoro OeroHa. Ecsan osa
OT/IHYaeTCs1 OT pacueTHoi Gosnee ueM Ha 1%, cocTaB GeToHa Caexyer ne-
pecuHTaTh IO YTOUHEHHOH 0OBEMHOH Mmacce.

Ec/ln nmOABMKHOCTE CMeCH OTAHYAETCA OT 3aKaBHOM, KOPPEKTHPOBKY
COCTaBa NMPOH3BOAAT, KaK yKa3aHO B pa3f. 8 macrosmero Pykosoacrtsa.

6. MOJABOP COCTABA BETOHA MO TABAHUAM,
FPA®HKAM, HOMOTPAMMAM

6.1. Pacuer cocraBa 6eToHa MPOM3BOAUTCA B CACAYIOLEM ROPARKE:
a) BOAOlleMEHTHOe OTHOILEHHE Ompejesercs No Qopmyde

B/l = Rﬁ AR“ .
—+0,b
KK, + 0,54Ry

7
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Tabauuma 22

3nagenne kospdupnenra 4
CyMmapHoe Rast GeroHa Ha
CoJiepixa- coliepxKanue

HHe TJIHHBL, | [VIHHEL, TBLTH
Bup 3anoanuTens OBLIN U HAa o #na, %
B lieGHe (B HaBecke rpaBuu rpasug
u necke, % | webHs 3 kr, | wegHe ropom | PeYHOM H
necka 1 kr) MOPCKOM
Lleberin (rpasmit) 0 .
Tlecox 0 0 0,64 0,6 0,57
IlleGens (rpaBuit) 0
Tocon 3 0,75 |0,61| 0,5 | 0,53
Hle6enn 1
Tecok 3 1,5 0,58 0,53 0,5
Ule6ens (rpaemit) 2
Tecor 3 2,2 0,55 | 0,5 0,47
LileGens (rpasui) 2%
Mecok B* 2,8 0,52 0,47 0,44

* Ecnmun Ha 3epHax eGHA H MecKa HMeeTCsl NbJIEBHAHAA pybaillka,
Takue 3aMoJHHTeNH AOMYCKaeTCs NPHMEHATb TOJBKO A/ OETOHOB Map-
kH M 250 uw HHXe mocJe ONBITHO!N HPOBEepPKH B 6eTOHAX.

Koad¢puuuent A onpenensior B 3aBHCHMOCTH OT YHCTOTHI 3aNOJHU-
reqedt mo raba. 22, Ky u K — mo ta6a. 23.

Haunbie Ta6ia. 22 moayuenbl Ha rpaHaTHOM wiebue ¢ HK=280 wmm,
necke ¢ M§p=3, uemeHTe ¢ HIUT=27%, na OGeTOHHHIX CMeCsX ¢

OK=2 cM u mecTkoctbio 5 ¢ (mo T'OCT 10181—76), 15 ¢ (mo ympo-
meHHoMy cnocoby), 23 ¢ (no TeXHWYeCcKOMYy BHCKO3HMETPY) NpH COOT-
HOWEHHH IPOMHOCTH KaMEHHOH HOpoawl K mpouHoctH 6etoHa (Ry.u/Rs)>
>1,5 1 npu L/B<225.

3uauenust ko3dpoduuuenTa A yToyHAOTCA 10 rpaduky puc. 4 B 3aBu-
cuMOCTH OT TpefyeMoli NMOABHIKHOCTH UJM KeCTKOCTH OeTOHHOH CcMeCH,
kpynHocTH necka H wmebus, HI'UT, LI/B n Ry.u/Rs. Tlonpaska TAA nox-
CUYHTBIBAETCS KaK asirebpanyeckas cyMMa YaCTHHIX NMONpaBok (Tabu. 24)
¥ BBOAHTCH B QopMyay (7) co CBOMM 3HAKOM. YTOYHEHHOe 3HadeHHe
soabduunenta A+ZAA nossonser Gojee TOYHO ycraHapausats B/I,
coctas GeToHa AJas npoOHOTO 3aMeca B COKpaTHTb paboTy mo noaGopy
€OCTaBa CMeCH.

Yrounennoe B/I] ¢ yueTOM NompaBoOK onpejensercd no (opmyae

(A+3AA4) Ry

Re
R, HOBATZA Re

Bl = : (7a)

82
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Puc. 4. FpadHK gan yToaHeHHs Xoaddunuenta A 8 3ABHCHMOCTH OT MOABHIKHOCTHE
OK = wectkocts Oeronnofi cmecy JK, Monyas XPynHOCTHR necxa M:p. HOPMAZL~

HOfi FYCTOTH UeMeHTHoro tecta HI LT, kpynnoctw meGus (rpaBua) HKI|{, ae-
MEHTHO-BOAHOTO oOTHOwWeHHs [{/B, COOTHOMEHWS NPOYHOCTH WeGHA K NPOYHOCTH
KAMHS

1, 11, 11l — onpenecnenne xecrxoctw {(cM. pHC. )
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Ta6anna 23

MUEEDPAJIOTHYECKHA cOCTaB KAUHKEpa LeMeHTa
H NPOH3BOJACTBEHHHE YCJOBHSA

3nauen¥s Ko3dup¥RHEHTOB

Ky

K

©

BeroH mponapnsaeMbifi

Bucokoamomunatauit (CsA>10, <15%)
Cpenueamomunataet (CsA<<10, >6%)
Huskoamomunatusift (C;A<<6%)
Buicokoanutosrit (C3S>55%)
Cpexneamronniit (C3S<55%)
HcokoGenuToBbl (CoS>40%)
peaneGenutonsfi (C2S>25%)
Aniomodepprrosniit (C;AF>18%)

BeTon nponapuBaeMbiii M eCTECTBEHHOro
TBEP AEHUS

Bricokni#i ypoeedb npou3BOACTBA (103UPOBKa
MaTepHajJoB IO Macce, Xopoiude (opMmH Oc-
HaCTKH M KOHTPOJIBHEIX 06pasuoB-KyOHKOB,
COBEPUICHHHIH KOHTPOJIb 32 KauecTBOM OeTo-
Ha, HaQJMeKAaWHA yXoA 3a TBepAecHueM Gero-
Ha) (Cn=9—12%)

Cpeznnuit yposenb mpoussoactda (Ca=13%)
HusK‘;;"; ypoBesib mpousBoactBa (Cn=14—
—17%

CO=OOO OO

FErrrind

0,98

0,95
0,92

Ilpumeuanusa: 1, Beexenne nonpaBOYHbIX KO3()(PHIHEHTOB NPOK3-~
BOJAMTCS MPH HAJHYMH HOADOGHBIX AAHHEIX HO COCTABY LEMEHTOB W HPO-

H3BOACTBEHHBIM YCIOBHSAM,

Cx — K02 QHLHEHT BapHallHy HPOYHOCTH OETOHHHIX O6GPAasNoB.

Ta6nuna 24
OTAienbHEle NOKa3aTeaH ANA OnpefeseHHs MOonpaBoOK Tlonpaska

TTo nopsuxHocTH {XKecTKOcTH) GeronHoi cmecH OK uau 7K *AA,

» MOAy/IO KpYMHOCTH mecka M g, +AA,

» HOpMalbHOR rycrore HeMeHTHoro tecra HI LT +=AA,

» BanGoabinel KpynnocTH mebusa HKIL] *AA,

» [EMEHTHO-BOAHOMY OTHOmeHuio L[/B —AA;

» OTHOWIEHHIO NPOYHOCTH KaMEHHOR NopoAbl K NPOTROCTH —AAg
6erona Re.n/Ro

ZAA
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Hatgeunoe axauenwe B/I] cpaBHHBaeTcsi ¢ AOMyCKaeMbIM IJIA AaH-
noro Bufa Gerona no TY, CHull uan FOCT (cM. Ta6a. 5). Ecau pac-
gernoe B/I[ oxkamxercsi Goapile JONMYCKAeMOro, TO NPHHHMAeTCHA MOCJeH-
nee. Ecan xe owo OyAeT MeHblle AONYCKaeMOro, TO HPAHAMaeTcs pac-
yeTHoe 3Ha4enne B/LI;

6) pacxox soAn Ha 1 M® Getona (B:) ompenenseTcs no rpadukam
prc. 5 u 6. 'paduKu MocTpoeHb! HA OCHOBE 3aKOHOMEPHOCTH NOCTOSHHOK
BOAONOTPEOHOCTH B PABHOMO/JBMIKHHX GeTOHHHX CMecsiX NPH 3aTBOPEHHH
6eToHa Ha mecke C ME ==3 Ha rpaHuTHoM ImeGHe wpymHocThio 10, 20,
30, 40, 60, 80 u 150 MM, Ha nemente ¢ HILT=28Y% npu comepKaHHH
B mieGHe YacTHI[ MeHbine, a B mecke Gosbime 5 MM <<5%. JKecTkocTh
ompefensnack Tpems cnoco6amu (cm. puc. 1). Ilpu ucnosb3oBanuu Apy-
THX MAaTepHa/j 0B DacXoj BOAB TaKXKe Ha3Hauaercs MO puc. 5 u 6 ¢
yrounenuem o Tabn. 25. [TonpaBku K pacxoay BoAs cBoAsTcs B Taba. 26.
ZAB cuaracTed Kak ajirebpapyeckas cyMma,

Pacxoa BOABI ¢ YUeTOM IPOH3BENEHHON KOPPEKTHPOBKH OMpee/IfaerT-
cqa no dopmyie

B =B, - ZAB. (8)

KoppekTpoBKa BOZOMOTPeGHOCTH LaeT BO3MOXKHOCTb TOYHEE Ompe-
nensth TpeGyeMbl#t pacxoR BOJABL H MO3BOJSET COKPAaTHTh YHCHO OINBIT-
HBIX 3aMecoB npH foa6Gope cocTaBa GeToHa;

B) pacxoji ueMeHTa, kr/M%, onpenensercd no dopmyne (3) unm (9):

B, 3AB
U ='—I-'E/"L—[—' . (9
220
N

200 \\
* 180 &k N 1234656789
NN
< RN
‘§ 140 \\§ E—
§ 120 ARNS e e w

< ~—
§ 00 M e S e s e
] =
80 we

I § 7 18 83 17 2023 27 03 37 &

I 70 20 30 40 50 60 70 50 90 100 199 120

— — — — ——— ——— — —— — e— ol 0¥

Puc. 6. Fpadur pacxoxa sone Ha | m3 GeToHa B 3ABHCHMOCTH OT MECTROCTH Ge-
TOHHONW CMecH

1, II, Ill — onpepenenne xectkoctd (cm. puc, 1)
KpHBble: { — DR necka; 2—9 — ann meGus HK 10, 15, 20, 30, 40, 60, 80 m 150 mMm
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TaGauua 25

MarepHasn, pacxoj uUeMeRTa,
yeMnepaTypa GeToHHOff cmecn

Pacxopn sopm, n1/M®

yBeJgH-
4YCHHE

yMeHb-
wenne

Jonommrenbine ykasauns

[eGenp u3 mMeTaMopduue-
CKHX M OCaJIOYHHX NOpPOA
KaMHs

Toprui rpasnft
Mopcxko# u peunoft rpasufi

Tpu H3MeHEHHH MOAYJAS
EPYNHOCTH NMecKa Ha Kax-
aute 0,5:

P MEHBIIYIO CTOPOHY oT 3
B Gonbinyio cTropoHy OT 3

[lleGenb u3 mOpOX KaMHA
¢ rI3JKoH MOBEPXHOCTHIO
#3noMa (auabas, 6asaJjsr,
KBAPIHTOBHA NeCYaHHK H
ap.)

Mecox ¢ raanko#t, Xopomo
OKaTaHHO! [MOBEPXHOCTHIO
(tuna Boabckoro

IIpn u3MeHeHHH HOPMaJib-
HOft TYCTOTH WHEMEHTHOTO
TecTa Ha KaXJufi npo-
HEeHT:

B 60Jb1YI0 CTOPOHY OT
28%
B MeHbIIYI0 CTODOHY OT
28%

[Ipn uH3MeHeHHH pacxoaa

eMeHTa Ha Kaxaue 10 xr
ceepx 350 kr/m3

[poMuTHA iebeHb
[TpoMHITHA NECOK

36

4—13

5—10
9—15

4

o

4 n/M® npH NPOYHOCTH
KaMHs 800 Kre/cM?;
13 a/M% — npn npouHocTH
KaMHst 400 krc/em2, HOas
Apyrofft  NpOYHOCTH MO-
IPaBKH OUPEReJNAIOTCH 00
HHTEpNoJAAnYH

Menbune 3naueHMs — Npa
cpelHeli OKaTaHHOCTH 3¢-
peH; GOsibliHe — MPH  XO-
pomo OKaTaHHON NOBepX-
HOCTH 3epeH

3, 4 u 5 n npuE cogepxa-
HHH MBHJAH, ¥W1a H TJIHHW
COOTBETCTBEHHO RO 1, 3 1
5%



IIpodorxncenue taba. 25

Pacxox Bombl, ai/M?
Marepuan, pacxoR HEMEHTa,
TeMnepaTypa GETOHHOA cMecH | yBeau- | ymemn- JononuutenbHue yikasaHHa
YyeHae micHnre
INpu yeeswueHnum copep-| 1—2 — 1 & ppu coRepKaHHH dva-
XKaHHA B le0He HJa, TH- CTHI, MeHblle 5 MM; 2 1 —
ad ceepx 1% w® yvacTun NpH COAEPXKAHHH TOJbKO
Mmenbiie 5 MM cBepx 5% HJIa U NbUH
Ha  KaXAbiH  OPOUEHT
CBEpX HOPMBI
Tlpr yBeauueHHH COZep- 2 - —
KaHHA B NleCKe MJIa, OBM
(HO He TJIMHH) Ha Kax-
Al npouedt cBepx 3%
[lpn Temneparype GeToH-
Hofl cMecH, °C:
5 — 5
10 S B } _
15 — 2
20 - — Sraiou
25 3 —
30 7| = } _
35 il -—
Tabnuma 26
Koppex'mponxa pacxofia BOAN Honpaana
ITo nopoae xKpynHOTo 3aNOJHHTENA +AB;
» BHAY KPYTHOro 3anoJHUTeNs —AB,
» MOAYMO KPYIHOCTH Nlecka +=AB;,
> HOpMAaJbHOH FyCTOTe LEMEHTHOro Tecta +=AB,
» pacxojy LeMeHTa “+ABg
» comepKaHHIO B mieCHe nbJH, HJAA H KaMeHHOWN ~+ABg
MeJIouH
» COAEPIKAHHIO B MECKEe HJA, IblIY -+-AB,
(HO He rJIHHH)
Hrtoro ZAB

YcraHoB/JieHHBIA DPacXOA IeMEHTa CpaBHHBAETCS ¢ TpeGoBaHUAMH
TY, CHuIl u TOCT (cm. Ta6a. 11 u 12). Ecin oH oKaxercsa MeHble
MHHHUMaJbHOr0, NPUHAMAETCR NocaeAHuft; 60Jbllle MUHHMAAbHOrO H MEHb-
ille MAKCHMaJbHOTO, NMPHHUMAETCA pacueTHBA pacXof LeMeHTa; GoJblie
MaKCHMAJIbHOrO — HeOOXOAKMO HCIOJbL30BaTh Gosiee BHICOKYIO MApPKY lie-

MEHTa;

a7



AN
A

yemomnecme necxa (Unyem )
S
&
L~

\ \
NN NN
435 437 039 g4 043 G645 047 049 051 G5F G035
Tyemomnocms WedHA [ Opyem.w)

Puc. 7. HoMorpamma jaJs onpepeneHHs KoddduUHeHTa 3anoJHeHHs RYCTOT H pai-
ABRXKH 3epen weGus (rpasBHs) pacTBOpPoM (() B 3aBHCHMOCTM OT NYCTOTHOCTH
necka 4 webHn

r) aGcoNIOTHEIH 00beM HEMEHTHOrO TecTa onpejeasercs no ¢op-
Myae

1
Var=B+4—"3 (10

Tn
A) abconoTHHIE oO6beM sanojHuTeself onpelensercs no GopMmyae
Va = 1000 — Vg q; (1)

€) COOTHOLleHHe MeXAy OpakUHAMH IueGHs YCTaHABIUBAETCA Ha
OCHOBe BbIGOpa HX cMeced, HUMEIOIIHX HauOQbWIYIO 06beMHYIO Maccy H
HauMeHbIUYl0 NyCToTHOCTh. IlpH ABYX ¢pakuuax ue6HA, HanpuMep c
HK=40 MM, yKa3aHHoe ONpefe/icHAe BHIIONHAIOT CJERYIOLIHM obpasom.
Cocragasiior Tpu cMecH (o Macce): 1-1 cMmece — 40% Meakoit u 60%
kpynsof dpaxuuu; 2-1 cMech — 50% wmenkoit n 50% KpynHo# ¢pparuum;
3-1 cmech — 60% menkoit u 40% xpynuo# ¢paxuuu.

CocrapjienHbie cMeCH (paxkUudl 1eGHs TmaTebHO NepeMelinBaloT i
onpesensioT ofbEMHYI MAcCy CMECH B PHIXJIOHACHIAHHOM (CTanAapT-
HOM) COCTORHHH. 34 OCHOBY MPHHHMZIOT cMech ¢ HaEGOJbILEH obbem-
Hofi Maccolt, Eciin o6beMHble MacCH cMeceli OKaXyTca GJH3KHMH MeXay
coboii ¥ Mejkas Qpakuus JepHIUTHA, TO NPHHHMACTCA CMECh C MeHb-
WHM COJiepKaHHEM MeJKOH (paKLHH,
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Tabauma 27

s Opmenmupo- | pnt' S 20T
g Tpegenn- OnruManbHoe BOYHAS XaHeM (pax-
= Hast KDYM- Pasmepn cofiepmanre | ycpeAHeHHast UK
5 HOCTb dparuud, M dpaxusy ofbeMHas
meGHns, . B CMeCcH MeGHS | AachiHas Mac-
g MM no macce, % ca cMmecH men- | Kpyn-
£9 $paxuntt, Kr/a ol HOA
==
5—10 35 50 20
20 10—20 65 [.4 50 | 80
5—20 45 60 25
40 20—40 56 1,46 40 | 75
5—40 55 70 37
70 40—70 45 1,52 30 | 63
5—70 55 70 65
120 70—120 45 1,54 30 | 35
t {5—10 18 23 12
40 1020 26 1,47 40 12
20—-40 56 37 76
5—20 26 32 18
70 20—40 28 1,53 43 18
40—70 46 25 64
5—40 32 40 24
120 40—-70 24 1,55 30 16
70—120 44 30 60
5—40 27 35 18
150 40—70 20 1,57 25 12
70—150 53 40 70
5—10 12 16 9
1 04 28 L3 e | o
40--70 46 28 64
5—20 16 20 13
S 24 bes 1 % | 1
70—120 44 30 60
5—20 14 17 LH
w | B § | e B
70—150 54 40 70
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Puc. 8. HoMmorpaMma ana onpegene (ND HREHTA @ B 34 c HMOCTH OT KDym-
Hocre wmebus, pycr ﬂloc necka u lu eGun (rpasus)

Ipn aByx — yeTHpex Qpaku#Ax meGHs onpejeneHHe ONTHMANLHOTO
COOTHOIIEHHS MeXAy HHMH MOXHO NPHHHMAaTb No TabJa. 27 HAH ycraHas-
JIHBATb ONBITHHM ITyTEM;

XK) pacxop, mebna, xr/MI, onpeaensiercs no Gopmyne
Yaac.m* 1000
1+ Voyem(a—1)

3HaueHHe @@ yCTAHABJHMBAeTCA: AIS GeTOHHMX cMecefl, YMJOTHsSeMhiX
subpaiuesi (o6GbuHble KOHCTPYKIHH) 110 HOMOrpaMMe puc. 7, a Jas TOH-
KOCTEHHHX M TyCTOApMHDOBAHHBIX KOHCTPYKNUA (M3 NAACTHUHEIX H JH-
THX cMecel) — o HoMorpamme puc. 8. HoMorpaMMu nocrpoenn Ajs Ge-

40.

i = (12)
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Puc. 9. I'padpuk aas yroune-
HHA KoosddHLHEeHTA (0 B 3aBH~ o
CHMOCTH OT JHECTKOCTH H NOA-
pHEKHOCTH Geromnofi cmecH 42,
(AaQ — H3MeHeHHe SHAYEHHS a5 P
O, YCTAHOBJAEHHOIO NO MOHO- d
rpamMmaM pHc., 7 H 8) a7 P
405
Prc. 10. Tpadpuxg njas yrouyne-
HES  KOo3dpbduuHeHTA <« npH

7
Pacxoie LeMeHTa  CBHIIE 3] 400 450 560 550 600 650 760

350 kr/m* Getoma (oGo3naue- U,nefms
HHE AQ — cM. DHC. 9)

TOHHHX CMecefi NJAACTHYHOCTBIO 2 M, 3KecTKocTelo 5 ¢ mo [OCT
10181—76), 15 ¢ (mo ympoueHHoMy citoco6y), 23 ¢ (Mo TexHHueCKOMY
BHCKO3HMETPY) NpH pacxojax HeMenta no 350 xr/m3 Geroma. Ilpu mc-
NOJb30BAaHHH TPABAS 3HAUEHHE O, YCTAHOBJEHHOE RO HOMOIpaMMaM,
yMeHbinaerca Ha 0,04—0,05.

Ipu noa6ope cocraBoB GeTona ¢ APYrofi OCafKO# KOHyCa MJM Ke-
CTKOCTBIO H NpH APYrHX PAcXOAaX IieMeHTa 3HAUEHME¢ ¢/ BHadaje ycTa-
HaBJHBaeTCH MO YKasaHHHM HOMOTpPaMMaM, a 3aTeM YTOUHSeTCA B 3a-
BHCHMOCTH OT TJACTHYHOCTH 10 rpaduky (puc. 9) H OT pacxona lieMeH-
Ta no rpaduky (puc. 10). B arom cayvae pacxox mmeGHsa onpeaessercs
no ¢opmyae

- Yuac.mx* 1000
1+ Vayem [(@ £ Adg . + Acy) —1]

rfe Ado.x — yTOUHEHHe @ DO OCafKe KOHYCa;
Aoy — YTOUHEHHe O, IO PACXOAY LEMEeHTa;
3) pacxop necka Ha 1 M? GetoHa onpegzenseTcs no gopmyse

m (12a)

0= [moo—-(?ﬂ +B+ ;fi)] Va (13)
m i

M= (Vs —Vm) ;i (13a)
41
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u) pacueTHam oObeMHaf Macca GeTOMHOH CMecH, Kr/M3, ompegens-
erca no dopmyae

Ve =B+U+0I+11. (14)

[Mpu TOuHOM ompeldeseHHH NJOTHOCTH COCTABJAOIUX (aKTHUeCKAs
ob6bemHas Macca OeTOHHOW CMeCH JAOJIKHA OLITh paBHa HJM OJIH3Ka K
Teopernueckoll (pacwerTHoit) obbemuofl macce. Jlomyckaercs OTKIOHEeHHe
* 1%, npH GosblieM OTKJIOHEHHH cocTaB GeTOHa yTQUHSETCS Mo aKTH-
yeckolt 06beMHOl Macce GeTouHOM. CMecH;

K) aGCouoTHH o6beM MaTepHaNoB onpepensercsa no dopmyJne

7
Vu=Bt+—+ 2 2L (15)
Yo Yo Ym

B GeTOHHBIX CMeCsX NJIaCTHYHOCTHIO Gojee 1—2 cM mpu ToyHOM ofl-
peNescHHH MAOTHOCTH COCTABJSIOUIHX aGCONIOTHHA 06BEeM MaTepHANoB
nosxen papuaThcs 1000 n. Bo3MoxkHo oTKiaoHeHne B npenenax 1% 3a
CYeT BOBJICUEHHOrO BO3AYXa, KOTOPHfi OGHIYHO He yYHTHBaercs. B Ke-
CTKHX GETOHHEIX CMeCAX 3a CUeT 3aleMJEHHOro BO3AyXxa abconloTHbIf
06'beM MaTepuaJioB B 3aBHCHMOCTH OT MOK&3aTels yAoGOYKJIajnbBaeMo-
CTH KoJseOaeTcs B npenenax 990—950 .

Mpumep. TpeGyeTcss mogo6paTh COCTAB TAXKeN0ro GeToHa, K KOTOpPO-
MY He TpexbABJIAeTCA HHBIX TpeOOBaHHH, KpoMe NpouHocTH. Mapka Ge-
toHa 300, OK=6 cm.

Xapaxkrepuctukn marepuasos. llemeBT mnopriamackuii Mapku 500,
akTHBHOCTBIO 485 Rrcfem?; yq=3,1, HI HT=25°E, MHHEpaJIOTHYeCKKH CO-
cTaB — cpepHeadioMyHanTuui.  Ilecok ropmmit KkKBapueBmifl; y.=2,63,
Yuae n=1,47, Vaye.n=0,44, M’}ip=2,l; coflepKanne OpraHmyecKHX HpH-
Mecel — B Npejiesiax HOPMbI; TVIHHBL, nbiiH, wia —3Y%. Hle6enb ussect-
HAKOBBIf; Rien=800 krc/cM2, ym=2,65; Ymac.m=1,32, Vaye.n=0,503,
Kill=5—20 mm (oana ¢paknus). Coaepxxasue TIVIHHBEl, TBLIH, Wia —
2%, xameHHO# Meqoun (4acTuu MeHee 5 MM) — 5%.

[Tpou3BOACTBeHHble YCJAOBHA: CpeNHHH YpOBeHb NpPOH3BOACTBA
{Cx=13%), no3upOBKa COCTaBJAAIIIKX MO Macce, yLIOTHeHHe GeToHHOR
cMecH BHGDHDOBaHHeM. YCJOBHS TBepAeHHS: OpoEapuBaHHe c ofecnede-
HHem 70%-Ho#t mpouHOCTH. 3ajaHHAs NPQUHOCTh AOJKHA GbiTh NOJyUe-
Ha B 28-cyTouHOM BO3pacTe.

Pacuer cocraBa 6eTOHa NPOH3BOAHTCA B clefyolieM nopsake. Omnpe-
IesneM:

a) npeiBapHTe/bHOe BOJOLEMCHTHOE OTHoueHue no dopmyne (7),
Tabn. 22 n 23:

0,55-485
300 _
0,95-0595

B/= =0,572;

- 0,275-485
/B ——1———1 76
T o,572 U
3unauende A yrouNseM B 3aBHCHMOCTH OT KauecTBa MNpPHMeHAEMBIX
marepuanos u [/B no pmc. 6. 3nauenus mompasku ZAA npuseiess B
Taban. 28.
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Ta6anma 28

Bup nonpaBku Beauunpa nonpaska

no OK * e ¢ 9 ¢ 5 & @ § ¢ v ¢ AA]: -O ’Ols

b4 M,?p . ¢ » s s e 4+ v s AAZ _8 ’gés

> HruT LY LI RS . I T T AA3 :O ,02

> HKIII L R O S T T ¢ e e AA4 ;

> H/B + e e s o & o a [ AAS —

> Rl( .H/Rﬂ L I I T R R D R B AAG

ZAA ~0,08

236) pacyeTHOe BOAOUEMEHTHOE OTHOMeRHe Mo dopMyae (7a), Taba. 22
H 23:

(0,55 — 0,08) 485

m -+ 0,5 (0,55 —0,08) 485
[/B= 0 51 = 1,96;

B) npeABapUTENbHBI pacxox BoAH B, no puc. 5;
By = 195 n/M8.
Pacxof BOAB YTOUHSETCH B 3aBHCHMOCTH OT KAuecTBAa NMPHMEHSEMBIX
MaTepHasioB (cM, Tabu. 25) u cBogurcsa B Taba. 29.
TaGaunma 29

Benyuna
Bup nonpaskn nonp aBkH

Ilo nopoie kpynHoro sanofHHTeNs (M3BecTHfKa) . « AB; +4
Mo suay kpynHoro sanossutenst (mebHa) . . . « ABy | —

> M ——21 L S L T T TP S S ABa +7
» HI‘lIT 25% . . . e v e . o« ABy| —2
» cojlepKaHHIO B MleGHe LR W HA

(kaMeHHO# MeJsouH) . . AB; +2

Tlo conxepkaHnIO B Necke u.na n m:um (HO ﬂe r.nmm) ABg

ZAB +1

r) TpeABapHTENbHHIA pacxon ueMeHTa no dopmyne (9)3

195 -1
4= 0,51 384;
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A) no6aBKy BOJAbI Ha MOBBIMIEHHLI PACXOJ IEMEHTa B COOTBETCTBHH
¢ Taba. 25:

384 — 350
10

Jlo6asasieM 4 71, TaK KaK NpH YBEJHYEHHH BOAB HPH MOCTOAHHOM
B/Ll=051 pacxon LemeHTa BO3pacTaer;
€) oKoHuaTeJbHBLI pacxop BOAH no dopMmyne (8):

B =196 + 4 = 200 x;
¥) OKOHUaTeNbHBIAi pacXof LeMeHTa 1o gopmyae (3):
200
= — == 3.
1 0.51 392 kr/m3;
3) alcomoTHR 06beM LemeHTHOro TecTa no ¢opmysne (10):

392
Vi = 2004 31 326 n/m8;

I=3,4.

H) a6CcoNOTHLIA 06beM 3anosHHTeNIell mo dopmyne (11)s
Vz = 1000 — 326 = 674 n/m3.

Mpu HKU[ =5—20 MM npuHHMaeTca OAHA dpakuUHus;
K) pacxoa ue6usa no popmyie (12a):

1,32-1000
= 0803 11.13+0,1200,02 —1] —
1320
= 140,503-0,27

rae o=1,13 (no puc. 7);

Awy «=0,12 (OK=6 cM no puc. 9);

Aay=0,02 (L[=392 xr/M3 no puc. 10);
a) pacxon mecka mo dopmyne (13a):

= 1165 kr/m3,

1165
== s — pon 3.
n (674 2,65) 2,63 = 618 kr/m3;

M) o6beMHyI0 Maccy GeToHHo# cMecH nio popMyae (14):
V6.c = 200 + 392 - 618 -|- 1165 = 2375 kr/mM3;

1) a6conoTHut 00beM MaTepHaJioB no dopmyse (15):
Vu = 200 -+ 126 -+ 235 + 439 = 1000 a/m3.

7.110ABOP COCTABA MEJIKO3EPHHCTOIO (MECYAHOIO)
BETOHA

7.1, Pacuer cocraBa GeToHa mno dopmysam u rpaduKaM NpoOU3BO-
JAHMTCH B CIEAYIOHIEM MOPAAKE:

a) BONOUEMEHTHOE -OTHOMICHHE AJsi TeCYaHoro GeToHA OMpeAensierTcs
no dopMyie (7). 3HaueHne A onpejensercs B 3aBHCHMOCTH OT YHCTOTHI
necka no vadia. 30.
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Puc. 11. Fpadug ans yroanennsa xosdbduumenta A B 32BHCHMOCTH OT HJAACTHYHO-
CTH B XMeCTKOcTH GeToHHOfl cMecH (a), MoAyAR KpynHocTd necka (6), HopMaabuo#l
FYCTOTH LEMCHTHOro T€CTa (4) B WEeMEHTHO-BOAHOIO OTHOMEHHA (2):

1, 1, 11l — onpeaencune XeCcTkOCTH (CM. pHc. 1)
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TaGauma 30

3Hagenne A NpH CONEPKAHMH B NECKe MBUTH, HJAa
u mHHN, %, mo

Beron

IMecyanbift 0,52

Kosdpduunertst Ky n Ko nparumarorcsa no taba. 23.

Hanuse Ta6a, 30 ycraHoBJeHb Ha NecKe ¢ M,'gp =3, uemeHTe C
HIT=27% npu L{/B<2,256 n xecTkocTH: 5 ¢ — mo I'OCT 10181—76;
15 c~=flo ynpomenHomy cnocoby; 23 ¢ - N0 TeXHHYECKOMY BHCKOSH-
MeTpy. Ha paKkTHKe NMPHMEHSIOTCA NeCKH pa3Ho# KPYMHOCTH, MecyaHo-
GetoHubie cMeCH DPAasHOH MOABHXKHOCTH M JKECTKOCTH, MecuaHbfi 6eToH
pasusix Mapok (npu pasmuunnix 1/B).

3Haqé12m koapduumenta A yrounsiores mo rpaduxy puc. 11%, a no-

npaska EAA noacuntapaerca mo Taba. 31.
Ta6auna 31
TTokasaTeqn Aiist ONpEeAesIeHHs MONpPaBKH TMonpaska

Mo roxsmXHOCTH MK KecTKOCTH cMecH OK, K *=AA;

» moay/mo KkpyhHocTH mecka My, =AA,

» Hopifanpuoft rycrote uementnoro tecta HI T =AAy

» uemétHd-86AHOMy oTHOmeHHIO0 L[/B —AA

JAA

Yrounennoe B/ ¢ yuetroM mOmpaBKH ycTaHaBJuBaetcs mo ¢opmyae
(7a);
6) pacxoa mecka, Kr/M3, onpeaensercsa no ¢popmysie

Yuac.n Vu.6.c
1= 16
I+ Vnyc.n (an.'r —1) ? (16)

rae og.r onpegensiercd no puc. 12 (puc. 12 mocrpoen npu L/B<C2,25;
HIUT =289, ; M,'(’p =1);
Vu.6 c — ycranasimBaercs no puc. 13;
B) a6comoTHHA o6beM mecka, n/m3, onpeieaserca no dopmyse
n

Vog=—: 17
n=- (17)
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Puc., 12, Homorpamma ans onpeaenceHHs kKo3hdunuueHTa 3aN0AHEHHA NYCTOT B
PA3ABHKKHN 3epeH NecKa UEeMEHTHBIM TeCTOM (an r) B 3ABHCHMOCTH OT NOABHMKHO-

CTH (KeCTKOCTH) cmecH, [I/B, M:p , HCr T
K, ¢: Kpubbie [ ==3, 10, 15; 2 —7, 20, 30; 3 — 10; 30, 45; 4 — 13, 40, 60; 5 — 17, 50,

75; 6 — 20, 60, 90 (KecTKocThb onpeAeianach Tpema cnocobamu, cM. pHC. 1); OK, cu:
KpHBble 7 —2; 8§ =6; 9— 14 H 10 22

o A
1000
” N
Pue. 13. Fpaduk apasa
onpeenerus abcomoT- m"’r= 5
noro obbema necqaa- #0
HOGeTOHHON CMeECH
(Vu.é.c) B 3aBHCHMO- o
CTH 0T XeCTKOCTH Ge-
TOHHOR CMecH o Ay e
1, 11, 1 — onpenenes I-1 3 7 0 3§ 17 X 7
HHE IKECTKOCTH {CM; E-J ¥ 2 0 W ¥ VYN
pHc, 1) H~ 5 15 R 4 0% @ 105 1w

r) o6beM BOBJEUEHHOIO (3aUIEMJEHHOr0) BO3AyXa, J/m3, onpene-
asercs no ¢gpopmyJae

Vg = 1000 — Vn.ﬁ.c;- (18)
&7



A) aGcoMiOTHHIM 00beM HEMEHTHOro TecTa, JA/M%, onpegenserca Mo
dopmyne

V’.I-T = 1000‘-' (Vu + VB); (19)

€) BbIXOA LIEMEHTHOro TecTa H3 1 Kr IeMeHTra mpH pacyeTHom B/I]
onpenensiercs no opmyne

, 1 B 1 B
= = —_———= — 2
e N 20

X) pacxoi uemeHTa, Kr/M3, onpegensercs no ¢gopmye

y=Yes, (21)
Vu.T
8) pacxon BoAbl, J/M3, onpegeasercs no opmyae
B=l.B/L; (22)

H) TeopeTHyeckas 06beMHas Macca CMecH, Kr/M3, ompejensierca Ho
$opumyne
Yos.c=LU~+ 1+ B; (23

K) yTOuHeHHE PACUYeTHOTO cocTaBa GeToHa.

Iasi yTOYHEHHA pacyeTHOro COCTaBa NecyaHOro GeTOHa 3aTBOpSeET-
cst npoGHbIit 3aMec. Ec/ii KeCTKOCTb OKaXeTcsa 3aJaHHOMH, TO 3TOT COCTas
UpHHHMAETCs 32 OCHOBY. EcC/H KeCTKOCTb OKaKeTcsi BHe TpefyeMoft,
To n00aBislOT LeMeHT W BOAY (npH pacuetHoM B/I[), a eciau MeHblue
33 2aHHOH — TIeCOK.

Iocae yToumeHHst cocTaBa GeTOHA IO JKECTKOCTH HJIH NOABHXXHOCTH
cMecH NpON3BOLUTCA yTouHeHHe B/Ll, ana uwero saTsopsiercs TPH coOCTa-
Ba OeroHa: OAHH COCTaB Npu pacueTHoM B/L] W yTOYHEHHOM COCTaBe M
Asa AonoJHUTebHbX NpH B/L, oTanyalomeMcsa or ocHosHoro Ha =+0,05.
ITocne uenbITaHHA KYOGHKOB MPHHHMAaETCd OKOHYATEeNBHHIA COCTaB necua-
Horo 6eToHa, KOTOpHIfi HMeeT 3aJaHHYIO MPOUHOCTb HJIH NPEBBIUAIOUIYIO
ee na 5—10%.

Mpumep. Tpebyercs noao6paTe COCTAB MEJKO3EPHUCTOIO (MecyaHo-
ro) 6erora Mapxu 300, xkecrkocTeio: 7¢ — no I'OCT 10181—76, 20 ¢ —
0o ympolleHHoMY cnocoBy, 30 ¢ — N0 TeXHHYeCKOMY BHCKO3HMETpY.

apakrepuctuxa marepuaaos. TlecoK: Yamacn=146, yg=2,6l,
Vayo.n=44, My, =1, conepxanue num u una 1%. Llement noprraua-
ckafi Mmapki 500 (no macmopTty), MHHepaJIOTHYeCKHH COCTaB CpelHeaJo-
munatusiit, HFUT=28%, yn=3,1.

Hosuposka — 10 MacCe, YpOBEHb MNpPOH3BOACTBAa paGoT CcpeaHuil
(Ca=13%), ycnoBHs TBepAeHHS ~— NPONapHBaHUE. :

Pacuer Beserca B caenyiomefi mnociefoBaTenbnocTd. OnpeaensaeM:

a) npepsapuTenbHoe B/L no dopmyae (7):

0,52.500
Bll= = 0,565;

+0,5.0,52-500

0,95-0,95
1
B= —— =—
UIB= G55 = 17T
rie A=052 (no taba. 30); Ki=0,95 u K;=0,95 (no taéa. 23).
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VYrouusiem kosdpduunent A no rpaduxy (cm. puc. 11) u mo Taba. 32
HOACYNTHIBAEM monpaBKy ZAA.

Tabauuma 32
Beanuuga
Buj nonpaBkn NOnpaBKy
Mo ML . v v o v v v v v e o M| —0,07
O . v P I
> HTHT N e e v & w ot 4 s e s e e . AA’ —0101
3AA —0,08
6) pacuernoe B/L{ no popmyne (7a):
—0,0
Bil= — (0,52 —0,06) 500 =§%}=0’51‘
—_—— ,5(0,52 —
0,95.0,95+0 ( 0,06) 500
|
H/B=o'5l=l,96;
B) pacxoA necka no dopmyne (16);
1,46-958
I = 1400 kr/m3,

=140,44(1—1

rae ogr=1 (o puc. 12, Touxu A, 5, B);
Vu6..=958 (no puc. 13, Touku 4,, 5y, By);
r) aGconoTHuA 06beM necka no ¢opMyae (17):

Va = 536 a/u3;

== -2-:-6—i
&) obbeM 3allleMJIeRHOrO BO3AyXa mo Gopmyae (18);
Vg = 1000 — 958 = 42 s1/M3;
e) abCoMOTHEA 06beM ueMeHTHoro Tecra mo gopmydae (19);
Vi.r = 1000 — (536 +- 42) = 422 1/m3;
#) BHIXOJ ICMEHTHOFO TecTa M3 1 kr uementa mo Qopmyne (20);
» 1
Viz= 37 -+ 0,51 = 0,323+ 0,51 = 0,833 a/kr;
!
3) pacxop ueMenta no gopmyne (21);
422
== 3.
0,833 507 kr/m3;
H) pacxoA BoAH no dopmyse (22):
B =507.0,51 = 258 a/m3;

4—904 49



K) TeopeTHuecKylo o0beMHYI0 Maccy GeroHa nmo dopmyne (23):
Vh.6.c = 507 - 1400 +- 258 = 2165 kr/u?.

YToyHsieM pacyeTHH COCTAB MEJKO3epHHCTOrCe (mectanoro) GeToHa
Ha NpoGHbIX 3aTBOPEHHAX.

Mamepuaan Pacxod mamepuaros na 10 4 Gemona

ITecok . ., . + v « « « . . .« 14 k&r
HeMeHT . . . « v « v « v « « 5,07 »
Bora. . . « v « v « « « « .« 2,58n

Ipo6uoe 3aTROpenne noxkasano, uTo (PaKTHUECKAs XECTKOCTb NOJY-
unaack 7 ¢ (mo TOCT 10181—76) u 30 c (no Tex#H4eCKOMY BHCKO3H-
MeTpy), o6beMHas Macca 2,17 kr/1. ChaeXoBaTtenpHO, cocTaB GeToHAa NoO-
RoGpan npaBuabHO. EcJM XecTKOCTb HOJAYYHTCs 3HAUHTEJNbHO MeHblle
3ajaHHHON, TO AOGaBAsieTCA NMECOK, a eesir GoJsbie, TO LEMEHT H BOAA
(npu B/L[=0,51). ITocae nojy4enus tpeGyeMoii KeCTKOCTH ompeaesser-
¢ o6beMHas Macca H pacXol MaTepHaJIOR Ha 32Mec,

Oas yrounenns B/L[ 3aTBopsieM IONOJHHTeNbHQ ellle ABa COCTaBa
npu B/L[=0,46 u B/L[=056. Iocxe atoro va nmpoGHEIX 3aMecax YTOYHSA-
10TCsL KECTKOCTb, 06beMHass Macca M pacXoX MartepxaxoB Ha 1 M3 GeTo-
Ha. 3aTeM JenaeM TPH 3aMeca, H3rOTOBJsAeM GeToHHBe Ky$HKA H Ha oc-
HOBe MCIHTAHKH YCTAaHABIMBAEM OKOHYaTeJsHBIH cocTas 6eToHa AN npo-
H3BOJACTBA, Bce JaHHEIE NO SKCNEPHMEHTANLHOH NpPOBEPKE CBeJECHH B
Ta6a. 33.

TaG6auna 33

Ma'repua.uu H XapaKTepHCTHKH necYaHoro COCTaB
6eToHa 2 l 1 I 3

LemeHT, Kr 5,9 5,07 4,2
Ilecok, Kr 13,08 14 15,15
Boaa, a1 2,72 2,58 2,35
XecTkocTs, € 5/19/29 | 6/20/30 | 7/22/32
O61beMHast Macca, Krfi 2,17 2,17 2,17
BojoneMeHTHOe OTHOLLUEHHE 0,46 0,51 0,56
Hpounoctb, Kre/cm? 350 332 300

Mpumeuanusa: 1. C yuerom Koaddumuentos Ky u K; B dopmy-
ae (7) mpouHocTs GeToHa HomxkHa GeiTe 330 xrc/cm?, W3 tabauus BHA-
HO, 4TO COCTAaBR 2 HMeeT 3aBLIUIEHHYIO NPOYHOCTb, a COCTaB 3 — 3aHH-
XeHHy10. 15t APOM3BOACTBA NPHHUMAEM COCTaB .

2. XectrocTe onpegeasiercs no I'OCT 10181—76, ynpomennomy
cnocofy H TeXHHYECKOMY BHCKO3HMETpPY.

7.2. Pacuer coctaBa 6eToHa O yHpOLIEHHOMY cloco6y! npousBo-
ANTCH B ClELYIOUWEM MOpSAKe:

a) TMpoYHOCTH Ha cKaTHe M I[/B pas MeaKosepHHCTOro (NecyaHoro)

1 CM. «HMHcTpyKHHIO TMO NPHTOTOBJEHHIO MEJKO3EPHUCTHIX (mecuas
Hux) G6eronoss, CH 488-76, M., Crpotinsnar, 1977.

50



GeTOHAa Ha MeCcKe CPeAHErO KaueCTBA, TBEPACIOWISTD B eCTeCTBRHHMX YC-
JIOBHAX C MPONAPHBAHUEM, ONPEAELIAIOTCS N0 GopMyaam:

Ro=0.4Rn(%——0,43); (24)
_Re )
L[/B= oAk + 0,43; (24a)

6) kosmuecTso Mmarepuasos Ha 1 M® cmecu onpegenserca no ¢op-
MyJaM:

Yu.6.¢
U= TRl e
n 40, +e @

+ ;

y
M=0-=, (26)

Oy
Au=H —=; (27)
By, (28)

Y

rae L, T, Tu v B — pacxoan LieMeHTa, mecxa, MHHepasibHOA J0GaBKH
H BOJH, Kr/m3;

y’, n’, 8,,, 81 — TO Xe, B NPOGHHX 3aMecax;

Yn.6.c — OOBEMHAA Macca MeNKOSEpPHHCTONR GETOHHOH cMecH.

B) Tpe6oBaHHA MO TMOABHMKHOCTH HJIE KECTKOCTH CMeCH, HPOYHOCTH,
BOJOHENPOMHIAEMOCTH H MOpPO3OCTORKOCTH MejKo3epuHcToro GeToHa
ONPENESIOTCH NPOEKTOM H NPOBEPAIOTCH Ha ONBITHHIX 3aMecax H NpH
HCMHTaHuH 06pasLoB,

Tipumep. TpeGyerca noxolpaTe COCTAB MEJKO3EPHHCTOrO GeToHa
Mapkd M 200 ecTecTBEHHOTO TBePAEHHSI Ha HOPTIAHAUEMEHTE MapKH
M 400 (ecsnm m3BecTHA aKTHBHOCTb LEMEHTA, B pacdeT BBOJAT ee) H iec-
Ke cpeaHell KPYyHHOCTH C HACHMHON oO6beMHoi Maccofi 1500 xr/cmd. Tlo-
asaxHocTh cMecH 5 ¢ (mo T'OCT 10181—76). Pacuer cocrasa Gerosa
NPOH3BOAHTCA B CJeyloHlell mociefoBaTejbHOCTH. OnpeneaseM;

a) tpebyemoe L{/B no dopmyne (24a):

L[/B= W+0,43= 1,68 (B/l = 0,6);

6) Ko/MMuecTBO MaTepHaNOB HAa HPODGHHIA 3aMec ofbemoMm 7 J, npu-
HuMag OcpeaseHHbil pacxon Boaw 220 a/M® u pacxon necka 1 m3/m3s

. 990.7
B = 1000 =1,54 Ja,
" =B'[/B=1,541,68 = 2,59 kr:
,_ L5007
=000 T 0K

ToroBuM nepsuifi NPOGHBIA 3aMec H ONpeaeNseM IKECTKOCTb CMeCH,
Ona noJiyuena sHauHTeNbHO GObINE.

Beonum no6asxky uementa H soas fio 0,1 or HX coepxaHusn B
nmpo6HOM 3aMece A0 JOCTHXKEHHA 3agaHHo# kectxkocTd 5 ¢. [loTpetosa-
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Joch BBecTH OAHY mo6aBky. Comepmxanue MaTepHaloB B OTKOPPEKTHPO-
BAaHHOM NMpoGHOM 3aMece:
b’ = 1,54 40,154 = 1,69 &r;
u’ = 2,59 -+ 0,259 = 2,85 kr;
n’ = 10,5 kr,

Cocras Gerouno# cmecu no Macce I{:I[1: B=1:3,7:0,6;
B) o6beMHYIO Maccy (Yu.6.c) B MePHOM UHJIHHApDe oOGbeMoM 1 a,
MeCTKO 3aKPEIIEHHOM Ha BHGPOCTOJe, H YIJIOTHAEM ee 5 C.
O6beMHas Macea NOJYIHAACh Yu.6.c =2200 Kr/mM3;
) pacxoj MaTepHaJoB, Kr/M3, CMeCH:
2200
[ == —————rm == 417,
|+ 10,5+1,69
2,85
10,5
1= 417—‘," = 1536;
2,85

B =417 1,69 = 248,
2,85

T'oToBHM KOHTPOJbHHE 06pPa3Ub-KyOH, KOTOphe HCNHITBHIBAEM IMOCJe
NpoNapHBAaHHA HJM B Bo3pacTe 28 CyT HOPMAJLHOTO TBEPAECHHA B COOT-
BeTcTBHH ¢ TpeGoBanuaMu IOCT 10180—74.

IMpoynocts o6pasuos fosmkHa ouenusathes no I'OCT 13105—77 u
COOTBETCTBOBATh 3aflaHHON MapKe.

Ecnu npounocTs GeToHa nosyuusach GoJblile HJH MeHbHle 3aAaHHOM,
NpOBOJKTCA KOpPPeKTHpOBKa coctaBa LI/B noAo6HO H3NOMEHHOMY B
pasz. 8 Hacrosmero Pykosoxcrsa.

Ilpn Heo6XOAHMOCTH HMeTh BOJNOHENPOHHIAEMHH, MOPO30CTOMKHI
HJIH KOPPO3SHOHHO-CTOAKHH GeTOH HEOGXOAHMO COOJIOAATh PEKOMEHAALUH
10 BHOOpPY BSXKYLIEIO H NPOBORHTb HCOMTAHHS OOGpAas3lloB MeJKO3epHH-
croro 6eToHa Ha 5TH BO3AEHCTBHSA.

Jns CHHXKeHHs pacxoja UeMeHTa B MeJKO3eDHHCTOM OeTOHE HH3-
KHX MapoK cJelyeT NMPHMEHATb MHHepalbHble N006aBKH (MOJOTHI rpa-
HYJHDOBAHHBI ULIAK, 30J1y-YHOC TelJIOBbIX 3JeKTPOCTAHIHA H Ap.), a B
GeToHe BHICOKHX MapoOK — mJacTHHUHPYIOLlHE H BO3AYXOBOBJEKAIOIHe
RZ0o6GaBKH, KOTOPHE, KpOMe TOro, MOBHIWIAIOT MOPO3OCTONKOCTb MeJKOo3ep-
HHCTOrO GeTOoHa,

8. 3KCNNEPHUMEHTAJIbHAA MPOBEPKA
# KOPPEKTHPOBAHHE PACYETHOI'O COCTABA BETOHA,
ONPEAENEHHE NPOU3BOJACTBEHHOIO COCTABA BETOHA
(C YYETOM BJA)XHOCTH 3ANOJIHHTENER) .
H PACYET MATEPHAJIOB HA 3AMEC BETOHOCMECHTEANA

OBIIME MPHHUMITBI KOPPEKTHPOBKU PACYETHOTIO
COCTABA

8.1, CocraB GeroHa, pacCYMTaHHHA MO JIOGOMYy H3 TPeX METOAOB,
H3NOXEHHHX B pasa, 3, 4 u 5, npoBepsercs ¥ npy HeOOXOXHMOCTH KOp-
PEKTHPYETCS MO NOABHMKHOCTH, KOJNHYECTBY mecka M TpeGyeMoHt npou-
HOCTH MyTeM H3rOTOBJIEHHS ONLITHHIX 3aMeCOB M IOC/ACAYIOMIEr0 HCITH-
TaHHA oO0pa3uoB GeToHa,
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KoppekTuposaH¥e MOABHIKHOCTH CMECH MOXHO MPOW3BOAHTb ABYMHA
crnoco0aMu.

8.2. MiaroroB/sioT nepBhifi 3aMec MO PacCYHTAHHOMY COCTaBy 0GB~
emMom 10 1 nau Gosee B 3aBHCHMOCTH OT KPYHHOCTH 3aNOJHHTENSA H
onpeaensioT MOABHKHOCTb CMECH NO OCallKe KOHyCa HJH €e JKeCTKOCThb
no TOCT 10181—76, a Takike o6beMHyl0 Maccy GeToHa mocje ee ym-
JIOTHeHUst B (GOpMe IJS KOHTPOJbHOro o6pasua. Ecim NOABHKHOCTD
CMeCH NOJYYHTachb MeHee TpeOyeMmof, TO B ONBTHHH 3aMec A0GaBJs-
forct 5—10% meMeHTa ¥ BOAH ¢ COGJHOAEHHEM MNPHHATOTO COOTHOILE-
uus B/L. Ecii pnoaBHXKHOCTb TNOJyuYHJack Gosiee TpeGyemoit, To B 3a-
Mec f06aBasieTc necokK H mebeHb — 5—10% oT pacyeTHOTO B HMPHHATOM
cootHomeHHH, [lyTemM HeCKOJBKMX NONHITOK A06GUBalOTCH  TpeGyeMon
MNOABUIKHOCTH CMECH, NOCJe Yero pacuerHwfi cocraB 6eToHa MEPeCYHTH-
Baercs H JeJaercs HOBHH 3amec Aaa H3rotoB/tesHs 3, 6 uwau 9 KoHT-
poOAbHBIX  O6pasuoB.

8.3. 3azauy MOXHO pewmHTb H mo rpaduky puc. 5. Hanpumep,
npoGHBIA 3amec Ha me6He 5—80 MM M ¢ pacxoaom Boaw 150 a/m® no-
Kasal ocalKy KoHyca 0,5 cm Bmecro Tpebyemmx 2 cM (Touka B Ha
puc. 5). Las noaydyenns tpe6yemod MOABHIKHOCTH YTOUHSIOT PACXOX BO-
asl Ha 1 M3 GetoHa. Ha rpadux HaHOCHAT TOYKY, OTBEY2IOYIO Pacxomy
Boaw 150 a u ocaake Koyca 0,5 cm (Touxa X). W3 toukn A uposo-
AAT KPHBYIO, NMofobHYI0 KPHBHIM, HaHeCeHHHM Ha rpadHk, A0 mnepece-
UeHHs] C OpAHHATOMN, COOTBETCTBYIOIEeH ocajaxe KoHyca 2 cM (Touka bB).
W3 roukn 5 mpoBOASIT rOPH3OHTAJBHYIO JHHHIO H ONPeAe]fIOT YTOUHeH-
Huli pacxox BoAn — 160 n (rouxa I'). EcauM HeoO6XOZMMO YMEHbBUIHTH
MOABHIKHOCTL CMecH, Hanpumep 3,6 cm (touka [), To Ha rpaduKke mpo-
BOAMTCH JIMHHSL Ha yMeHblleHHe BOAM 3atBopeHHsa (touka E) go
140 a/m3, [lajee cocTaR mepecYHTHBAEeTCA H H3TOTOBJAETCS HOBHI 3a-
MeC A/l DPOBEepPKH NOXBHIKHOCTH CMECH M H3TOTOBJICHHS KOHTPOJBLHBIX
06pa3suos.

KoppexkTHpoBaHHe COAEPXKaHHS NecKa H MeGHA NpH Heo6XOAMMOCTH
NMPOU3BOXUTCA NOCJE YTOYHEHHA MOABHAKHOCTH CMECH.

8.4. Ha ocHOBe OTKOPPEKTHPOBAHHOTO COCTaBa 6eTOHa TrOTOBAT
Tp# 3ameca: 1 — m3 GeTOHHON CMecH CTPOro pacCUHTAaHHOTO COCTaBa;
2 u 3-— U3 cMecn C cozepXaHHeM Necka MeHee HJH (osiee pacueTHOro
npu6ausuTensHo Ha 50 Kr B ¢ OXHOBpPEMEHHBIM yBeJHYEHHEM HJH yMeHb-
HICHHEM COLepXKaHHs He6HA Ha TO ¥Ke KOJHYECTBO.

8.5. MOXXHO OOCTyNaTb MHaue: PACCYHTHIBasi HOBHH COCTaB, BeJH-
YHHY @ B KOHTDOJIbHBIX 3amecsAX MpuHuMaTh Ha 0,1 Goablie HIM MeHb-
pie, Jlanee NMPHrOTOBJSIOT HOBHIE 3aMechi, H3MEPAIOT NOABHKHOCTD HJIH
HKECTKOCTb NOJYYeHHHIX CMeceHl W NPHHHMAIOT TOT COCTaB, yAo6oykia-
AHBAEMOCTb KOTOpPOro Jyutle (ecJM OHa He CJIHHIKOM OTJHYaerTcst OT
sajaanuoit), Ecnu mokasatenau yao60yK/IanbBaeMOCTH OKaXKYTCst GIH3IKH
MeXay cofoff, BHOHPAIOT COCTAB C MEHbIIHM COAEPIKAHHEM MecKa, Kak
ApaBHa0, o6ecrmeunBaioUHA O6o/ee BHICOKYI0O NpouHOCTh GeroHa, Ecuu
ya060yKIaAbBaeMOCTh ONTHMAJbHOTO COCTaBa  MOC/IE KOPPEKTHPOBKH
OymeT 3HAUHTENbHO OT/IMUATBCA OT 3aAaHHOM, COCTaB BHOBb MEPECUUTHI-
BalOT, YBEJHMYUB HJM YMEHbIIHB COJAEPIKaHHE HEMEHTHOrO Tecra, M 3a-
TE€M OMNATb TpPOBEPHIOT.

KOPPEKTHPOBAHHUE BOJOUEMEHTHOI'O OTHOIIEHHS

8.6. Korga coctaB OTKOPPEKTHPOBAaH MPOGHBIMH 3aTBOPEHHAMH M
AOCTHTHYTH TpeGyemble NOABHKHOCTL H ONTHMAaJbHOE KOJHYECTBO mMec-
Ka B GeTOHHOH cMecH, MPHCTYMalOT K MNpOBepKe MPOYHOCTH OeroHa fio-
NOGPAHHOTO COCTaBa. 63



8.7. ToroBar 06pasuB-KyOH H3 OTKODPEKTHPOBAHHOTO COCTaBa H
ONHOBpeMEHHO M3 [BYX IapaJJiesibHbiX, B KotopuX B/l npunumaerca
6ospinee u MeHbllee Ha 0,05, Beanuuny B/ n3MeHSIOT, YMeHbLIas MU
yBEIHYHBAs DACXOL IeMeHTa, M KaXKJhi pa3 KOMIEHCHPYIT 3To 06-
paTHbIM HM3MEHEHHEM pacxoja IMecKa, COXpaHAs O6GbeMH pacTBopa H
meGHs  HeH3MeHHBIMH. B3anMHYI0 KOMIEHCAlHI0 OGBEMOB MECKa i
1eMeHTa NpeAnodTHTeNbHEee NPOH3BOAHTL IO UX a6GCOMOTHBIM ofbeMaMm,
a e 1no Macce, Ha xaxnapii CpOK MCHDHITanHs TOTOBSAT He MeHee Tpex
o6pa3noB. Ykaajka H yOJOTHeHHe 06PasuoB HOJKHE COOTBETCTBOBaThH
tpebosanuam T'OCT 10180—74.

8.8. O6pasunt B TeyeHwe 1 cyT xpaHAT B (popMax B MOMEUIEHUH C
Temnepatypoi or 16 xo 20°C, a 3arem ocBo60oxAaT H3 GopM H A0
MOMEHTa HCHHITAHHS XPaHAT BO BJaXHOf cpeie B cnenHaJbHOR Kame-
pe HJIH B NePHOAHYECKH YBJIaXKHAEMOM IeCKe, OMHJIKaxX M T. I.

8.9. ITepex ucnmbiTaHHeM OO6pa3Lbl TIMATEJNBHO OCMAaTpPHBAIOT, H3IMe-
PAIOT TPaHH (¢ TOYHOCTBIO mo 1 MM), B3BemmBaiT, ¥cnuTa GeToHHHE
o6pasubl B CPOKH, COOTBETCTBYIOLIHE HPOEKTY, KOPPEKTHPYIOT BEJHUHHY
B/Il no pe3yjbTaTaM KOHTPOJbBHHX MCHHITAHHA H B KauecTBe OKOHUA-
TEeJBHOTO NPHHHMAIOT COCTaB, NPOYHOCTH KOTOPOro OTBeuaeT 3afaHHOIM,
¢ OTKJOHeHHeM He Gonee -+5—8Y%.

8.10. Ecin yer BpemeHH OXHAaTb 28 cyT AJd HOJMyYeHHS RPOYHO-
€TH KOHTPOJIbHEIX 006pa3noB, oOpasuu HCOLITHBAIOT Yepes 3 H 7 cyT
BHEPXKHUBAHHA HJAH  uepe3 4 4 DOC/e NPONAPHBaHUS IO YCT2HOBJEH-
HOMY pexumy. B srom cayyae coctaB GeroHa BHIOHDAIOT Ha OCHOBe
HMeIOLIMXCA AAaHHHEX MO HapacTaHHIO OPOYHOCTH GeTOHa Ha JaHHOM lle-
MeHTe ¥ 32NOJIHHTENISX MO BPEMEHH.

[prMepE KOPPEKTHPOBKH PACUETHOrO COCTaBa GeroHa.

KoppexTtupoBane cocraBa GeTOHa HJMIOCTPHPYETCS Ha pacyeTHOM
cocTaBe, IPUBEJCHHOM B mpHMepe pasfena 6 Hacrosulero PyKoBoacTsa.

YTOYHEHHE MNOJBHXHOCTH CMECH

3artsopaercs GeTon B o6veme 10 a1 mpu B/I[=0,51, Ias sameca
oremmmpaercs: IL[=392 xr, B=2 xr; [1=6,18 kr; I=11,60 xr.
IMpo6roe 3aTBOpeHHe MOKa3aJo, 9TO ocajka KOHyca OKasaJjach 5 BMe-
cro 6 cum. ITo puc. 5 yroynsercs pacxon Boix. M3 Toukd, coorsercr-
syloiiefi OK=5 cM, NpOBOAHTCA BepTHKAJbEAs, a U3 TOYKH, COOTBETCT-
pylomeli B==200 J, — ropH3oHTa/bHas JHHUH KO HX nNepecedexns. Ha
TOYKH NepecedeHds NPOBOXHUTCA KPHBasi, NOROGHAS KPUBHIM puC., 5, X0
nepeceveHUsl ¢ BePTHKAJbHOH JuHHed, cooTBercTBylomedt OK=6 cM, u
HO TOUKe Mepecedenust onpejenseTcs pacxoi Boan. OH oKasaiacs pas-
HuM  B==204 a/m3.

VTounsercs KOJAHYECTBO MaTepuanoB Ha 1 M3 GeTona, HOMHHab-
uufi cocras GeToHa H TeopeTHUecKas oObeMHAasd Macca CMecH:

a) pacxox ueMenta no ¢opmyre (3):

204

=T = 3;
0.51 400 Kr/m3;

6) aGcomoTHuifi o6beM ueMeHTHOro Tecra no ¢opmyne (10):

400
Vir = 2044 1= 333 a/m3;

B) aGconoTHHA o6beM 3anoamutetefi mo ¢opmyqe (11):
Vg = 1000 — 333 == 667 1/m%;
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r) pacxon inebus mo dopmyre (12):
Ll = 1165 &r/m3, nim 439 a (ocrancs Ge3 H3MeHelms)s
n) pacxon necka mo ¢opmyse (13a):
IT = (667 — 439) 2,63 = 600 xr/m3;
€) HOMHHAJbHEH cocTaB HeToHa
L:H:1]:B = 400:600:1165:204 = 1:1,5:2,9:0,51;
H) TeoperHieckas oObemuasm Macca Gerona 2369 Kr/m3,

YTOYHEHHE PACXOIA TIECKA

Pacxox mecka, ompeleseHHHH 1O M3JMOXKEHHOH METOAHKE, SBJACTCH
ontTuManbHueM, OfHako npu HeOOXOHMMOCTH MOJMKHO MPOH3BECTH 3TY
npeBepky. 3aTBopsieM TPH COCTaBa; OCHOBHOM | H OBa HONOJHHTEJBHHIX
2 u 3 c pacxomom necka, 00abmiuM H MenbmiuM Ha 50 xr/mM3® (Tak Kak
pasHuua B NJOTHOCTH fecka H uie6H He3HAUHTENbHA) € COOTBETCT-
BYIOUIHM H3MeHeHHeM Ha 50 Kr KoJudecTBa leGHs. [IpoGHble 3aTBOpE-
HUSl MOKa3aJ/H, YTO OCaAKa KOHyca (HJIM JXEeCTKOCTb) OCHOBHOIO COCTA-
Ba cooTBeTCcTBYeT TpeOyeMOH H/M NpeBHIUAET OCAAKY, HJAH MeHee xKe-
CTKOCTH JABYX CMEXKHBIX COCTaBOB. [lo3ToMy cocraB 1 ocraercst nas
nocaenyomleff NPOBEPKH Ha NPOYHOCTb GeToHa.

YTOYHEHHUE BOJOLIEMEHTHOTO OTHOIIEHHS$

3atsopsieM Tpu TpOBHHIX cocTaBa: ocHOBHOM 1 mpu B/L[==051 u
ABa gomonuuTencHblx 4 u 5 npu B/U=0,46 u 0,56, ITocae umcnuranus
KybukoB B Bo3pacte 28 cyT (uJaH B ApyrHe CPOKH) ONPeRE/NRIOT (PaKTH-
YecKyio npouHocth GeTona (Taba. 34).

Ta6auma 34
VYTounenue pacxoja Yzounesue B/I[
neckKa
MaTtepuannl H XapaKTepPHCTHKHM
GeToHa CacTaB

2 | 1 | s | & | 1] s
Llemenr, xr 4 4 4 4,44 4 3,64
Tlecok, xr 5,5 6 6,5 5,63| 6 6,3
IfleGensb, Kr 12,15 11,65 { 11,15 { 11,65 | 11,65 (11,65
Boaa, a 2,04 | 2,04 2,04 | 2,04 ] 2,04 | 2,04
B/l 0,511 0,51} 0,51 0,461 0,51 | 0,56
Ocapka KoHyca, cM 5 6 5 6 6 6
XectkocTs |, ¢ 12 9 11 9 9 9
IMpoynocts GetoHa Ha| — — - 380 | 328 | 206
cxaTtde, Krefem?

! TTo TEXHHUECKOMY BHCKO3ZHMETPY.

Ilpumeuanue. [Ilo pesyabraTam MCNBITaHHA GETOHA AAA MPOH3-
BOJACTBA NpHHHMAaeM coctas 1.

55



NNPON3BOJACTBEHHbBI1 COCTAB BETOHA
W PACYHET KOJIMYECTBA
MATEPHAJIOB HA 3AMEC BETOHOCMECHTE/JA

8.11. Jla6opatopunifi noaGop cocraBa GeToHa NPOU3BOAAT OGHYHO
Ha cyxux Marepuanax. CocraB GeroHa, MOJOGpaHHHI TakuMm o6pasom,
NPHHATO HA3HWBaTh HOMKHAJbHBIM, B NpOH3BOACTBEHHHWX YC/AOBHAX NpH-
MeHsAeMEle MaTepHaJ bl OOHYHO OBIBAIOT BJAXKHBIMH, NMO3TOMY HOMHHAJb-
HHI cocTaB 6eTOHa HeOOXOAMMO MNepecyHTaTb, yUHTHIBAs BJAry, cojaep-
XKalylocsi B 3aMOJHHTENAX, H KOPPEKTHPYS KOJNH4YeCTBO BOAH H 34moJ-
HHTENeH, BBOAHMBLIX B 3aMec.

Hopsanok Takofi KOPpeKTHPOBKH MOKAa3aH Ha KOHKPETHOM NpHMepe.

a) Jonyctum, uro B JabopaTopun mojobpaH cecTaB GeToHa, NMpHBe-
NEHHBI HHUXe.

LIEMEHT « + v v v o « o o o & » 336 xr/m®
Weberb . .« « . + « « & » . » » 1332
Mecok . v v ¢« v v v v v v« W 636 »
Boaa . . . . « . « . v . .. 150 a/m3
CymmapHas Macca MaTepHasnoB . . . 2454 xr
Homuuansuut  cocras  1:1,89:3,97

npu B/L[=047

6) JonmyctuM, 4TO B NMPOH3BOACTBEHHHIX YCJOBHSX IeGeHb HMeeT
BraxHocTh 1% no Macce H mecok — 4%. Toraa Ha 1 M3 GeroHa Heo6-
XOOMMO B3SITh BJaaxKHOro mebuns 1332-1,01=1345 kr H BJA2XKHOro
necka 636-1,04=661 «kr.

B sToM KoJmuecTBe 3amoJHuTeNeR GyAeT coaepxartbes BoAH 1332
%X0,01+636-0,04=38 5. Ha 310 KoJsmuyecTBO cnepyer yGaBHTH 00beM
BOAbI, YKasaHHblﬁ B HOMHHAJBHOM COCTaBe.

OTKoppeKTHPOBAaHHH! NPOH3BOACTBEHHHIT cocTaB 6eTOHa Ha BJaaX-
HHIX 32II0JHATENAX OyHeT cJenyIoWHM;

HeMEHT . . . . & v 4 o « « o & 336 kr
IWebeHb . « « « o + o o« o+ o« o o 1345 »
TMecoK . + « v o & v v « o 4 s 661 »
Bopa. . . . . « v « v . o . 112 n
CymMmapHas Macca matepuajos . . . 2454 kr
IlpousBoacrBenHuii cocras 1 1,97:4

npu B/[[=0,47

B} Taxk KaKk o6beM GeTOHOCMECHTEJNsl Yalle BCEro TaKOB, YTO BHIXOA
roToBofi 6eTOHHOM CMeCH He paBeH ! M3, TO AJA coCTaBjeHus HO3HPOBKH
MaTepHaJoB Ha OAHH 3aMec HeOOXOAUMO cOCTAB GETOHA, PACCUNTAHHBIH
Ha 1 M3 Gerona, mepecyuTaTh B COOTBETCTBHH ¢ €MKOCTbIO GE€TOHOCMECH-
Tenst. B HOBHIX Moxeasix GeToHOCMecHTesell eMKOCTb X GapaGaHa yka-
3LIBAETCHA B JMTPAX roToBOro sameca GeroHHOM cMecH (Vian), Hanpumep
330, 800, 1600 a. B craphx Mojensx eMKOCTb GeTOHOCMecHTeJefl yKa-
3HBajach M0 CyMMapHOMY 0GbeMy 3arpyskKH CyXHX KOMIOHEHTOB 6eTo-
Ha — 3anoandTenefi M uementa (Vu), nampumep 250, 500, 1200 u
H 2400 a1.

Ilpu Hcnonb30BaHHH HOBHX MoOAenel GeroHOCMecHTeleR I CO-
CTaBjeHHs JO3UPOBKH Ha 3aMec HeOGXOAHMO KOJHYECTBO KaXKAOro KOM-
[OHEHTa H3 NPOH3BOACTBEHHOrO COCTABA NepecyuTaTh Mo QopMyaam:

7 VB&M. . ’ VaaM
q' =1 1000 ' =1 T000 F T A
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IMpu wucnospaoBaHH# CTapHX Mozaenefi GeToHOCMecHTe/ell ciaepyer
OnpefeNHTh MO NPOH3BOJACTBEHHOMY COCTaBY CyMMapHHil HachmHof
o6beM BCeX CYXHX KOMMOHeHTOB GetoHa (ZVcyx) B JHTPax u onpese-
JHTb COOTHOLICHHE

n

M Vu

T Vex Vot VatVa

3arem Maccy KaXaoro KOMIMOHEHTa Hal0 YMHOMXHThH Ha l'lOle'-le}lelﬂ
KOSCb(bHU.KEHT 1 H ompejennHTs TEM CaMbiM NPOH3BOACTBEHHYIO AO0O3H-

POBKY.

ﬁﬂﬂ Halllero npHMepa B cayuae o6beMa GapaGaHa GeTOHOCMECHTe-
A HoBOH Mojenn 330 a1 (MO BHXOAY) CledyeT MacCy KaXIoro KOMIO-
HeHTa MPOH3BOACTBEHHOrO cocTaBa OeTOHa yMHOXKHTb Ha 0,33. [Toay-
UHM JO3HPOBKY Ha 3aMec:

= 111&r; II=443kr; I1=218kr; B=37a.
Bceero 810 kr.
ITpn o6beme GapaGana GeroHOoCMecuTens crapoft Moaean 500 &

(no sarpyske) ompejgeiseM CyMMapHHA HacHNHOR 0o6beM Cyxmx Ma-
TepHaJoOB B HallleM HOMHHAJBHOM COCTaBe:

o o n
ZVeyx = l,l+1,5+ 1,56"306+890+408_ 1600 4.
Ilpn atom 500
=—=0,312.
1= 1600

YMuoxan Maccy KaXAaoro KOMIIOHEHTa MPOH3BOACTBEHHOro COCTa-
Ba Ha Koapduument 1==0,312, noayuyuMm AO3HPOBKY Ha 3amec:

=105kr; Il =419kr; I1=206kr; B=35x.

Bcero 765 kr.

Pacxos MaTepHanoB Ha 3aMeC MOXKHO OnpefesHTh No Kosdpduuneny
BHiXoJa 6eroHa. B 3TOM ciyyae BHauaje onpepensercs Ko3ddHUHEHT
BLIXOA2 6eTOHA NPH CYXHX 3aMoJIHHTE/SX, a 3aTeM PACXOJ MATEPHaAJIOB
Ha 3aMeC C YYeTOM BJAaXKHOCTH 3aMoJHUTENed HCXOAHS M3 NPOH3BOA-
CTBEHHOTO COCTaBa Oe€ToHa.

Koadppuunent Bmxoma GeroHa ks ycTaHaBaHBaeTcs A4a nabopa-
TOPHOrO cOocTaBa no ¢popmye

1000 _ 1000
o, _m ., m 3%, 63 1332

Ynac.m  VHac.m B Vaacy 1,1 1,56 1,5

kg =

= 0,625,

3uas ks, onpepenserca obvem Gerona oaworo sameca. [Ipn emxo-
¢t GeroHocMecutens 500 n on Gymer pasen: 0,500-0,625=0,312 w3
YMHOKasn Maccy KaXAOro KOMHNOHEHTa RPOM3BOACTBEHHOTO COCTaBa Ha
o6beM 6GeroHa ONHOrO 3ameca, HOJAYYHM JO3HPOBKY MaTepHajia Ha 3a-
Mec GeToHOCMeCcHTeNs
I = 3360312 = 105 kr; [T = 661 - 0,312 = 206 xr;

Il = 13450312 = 419 kr; B=112:0312=35 a
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9. IVIAHHPOBAHHE 3KCIHEPUMEHTORB
H BbIBOP COCTABA BETOHOB
C NPMMEHEHHEM
MATEMATHUKO-CTATHCTHYECKHX METOJ10B

9.1. [lnannpoBaHyue 3KCHepHMEHTOB M BHIGOP COCTaBa GeTOHOB ¢
NpHMEHEHHEM  MaTeMaTHKO-CTATHCTHUECKHX METOAOB  PEKOMEHAYeTCs
NPOU3BOJAHTL MPH HCTNOJL3OBAHHWH Ha 3aBOJe WM Ha CTPOHKe HECKO/Nb-
KHX COCTaBOB GeTOHA IO Mapke U MO MOABHKHOCTH (JKECTKOCTH) GeroH-
Hoft cmecu (Hampumep, Mapxa M 200, M 300 u M 400 npH MOABHIKHOCTH
1—3, 4—6 u 8—I12 ¢); npH NOCTPOEHHH 3aBHCHMOCTEH, HEOGXOAHMBIX
A% KODPEKTHPOBKH cocTaBa 6eTOHa B mpolecce ero HPHTOTOBJEHHS;
Np# OPraHH3aLHH NPOH3BOACTBA H3JAeJHI MO HOBOil TEXHOJOTHH, a TaK-
Xe B ciyyae HCNOJb30OBAHHA 8BTOMAaTHYECKHX CHCTeM YMPaBJIGHHH Tex-
HOJNIOrHYeCKUM IIPOLIECCOM.

9.2. CymHoCTs NJIaHHPOBAHHA JKCIEPHMEHTOB H BHOOpa C€OCTaBa
GeTOHOB C TpPHMEHeHHEM MaTeMATHKO-CTATHCTHYECKHMX METOMOB 3a-
KAKYaeTCA B YCTaHOBJIEHHH MaTeMaTHYeCKOH 3aBHCHMOCTH MeXAY
3ajaHHbBIMKH cBOoHcTBamMH OeTOHA H pacXOAOM M CBOHCTBAMH  CO-
CTaBAAOMIEX MaTepuasoB. [losyuaemass MareMaTHyeckas  3aBUCH-
MOCTb HCHOJBb3YeTCA JJA Ha3HAUEHHS W MOHCKa& ONTHMAJbHHX CO-
CTaBOB.

9.3. [TocTpoenne MaTeMaTHYeCKHX 3aBHCHMOCTefl NMPOM3BOZHTCA Ha
OCHOBe Cflel{HaJbHBIX J1a60paTOPHBIX IKCHEPHMEHTOB ¢ NMOCJAedyIOUHM HX
YTOYHEeHHEM B TNIPOH3BOLCTBEHHBIX YCJIOBHSAX.

9.4, [Nposenennio n1aGopaTOpPHLIX SKCIEPUMEHTOB J[OJKHBI  Mpen-
HIECTBOBATEH CJEAYIOLIHE 3Tafibl:

yTOUHEHHE B 3aBUCHMOCTH OT KOHKPeTHOR 3ajauy ONTHMH3HPYEeMHLIX
napaMetpoB (Mapox GeToHa, 3aJaHHBIX 3HaueHHH yAOGOyKMafuBaemo-
CTH, ChMeuHaJbHHX TpeGoBaHHH H T. A.);

Bbl60p (AKTOPOB, ONpeefsIOUHX HIMEHYHMBOCTH ONTHMH3HPYEMBIX
mapaMeTpos;

pacyeT OCHOBHOTO HCXOAHOro cocraBa GeTOHHOH cMecH;

BBIGOP HHTEPBAJIOB BapbHPOBAHHS (HaKTOPOB;

BuIGOp MJIaHA H YCJIOBHH NMpOBeAEHHS 3KCIEePHMEHTa,;

pacyeT BCeX COCTaBOB  GETOHHOfi cMecH B COOTBETCTBHH C BhIGpaH-
HbIM MJIAHOM H PEaTH3alHsA SKCEepHMeNnTa;

06paboTKa pe3yJbTATOB JKCIEpHMeHTa C TNOCTPOCHHEM MareMaT-
yecKux 3aBucHMOcTeli CBOHCTB OeToHHOf cMecH oOT BbifpaHHBIX (ak-
TOpOS.

9.5. B kauecTBe ()aKTOpPOB B 3aBHCHMOCTH OT YCJNOBHH KOHKDETHOH
3ajaud MoOryT Hasnavatbess BfIl (L/B) cmecu, pacxox BOAHW (HJH Ile-
MeHTa), PAcXoj 3aloJHHTeNell WJH COOTHOIUIEHHE MEeXAy HuUME (r), To-
Ka3zaTesNd KavyeCTBa COCTABJIAIOULHX MaTepHaJiOB, PACXOAB PA3JHYHOIO
poxa go6aBOK H T. 1L

9.6. OcHoBHOll MCXOAHBII COCTAB HA3HAuaeTcsi B COOTBETCTBHH C
yKkasadusmu pasz. 4, 5, 6 nacroswmero PykoBoacrsa.

9.7. 3HaueHue bhaxkTOpa B OCHOBHOM MCXOAHOM COCTaBe HAa3LIBAETCH
OCHOBHBIM (CPeHHM HJIH HYJIEBHIM YPOBHEM).

pH NPOBEREHHH SKCIEPHMEHTOR B 3aBHCHMOCTH OT YCJOBHH cros-
meft samaun Bce (HAKTOPH BAPBHPYIOTCS HJIH HA TPeX YPOBHAX — cpeA-
Hem (OCHOBHOM), HHXXHeM H BEepXHEM, OTCTOAUIHX OT OCHOBHOTO Ha
ommaxonyxo BeJHYHHY, Ha3bIBaeMyrd) HHTEpPBAJIOM BapbHUPOBAHUA, HJH
Ha JABYX YpOBHAIX — BepXHeM H HHIKHeM,
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PekoMeHAyeMble 3HaueHHs WHTepBANOB BapbHPOBaHHA (akTOpPOB
npusejesl B Talbu.

TaGauupa 39
dakropht HsTepBainl BapbHPOBaRHA

B/ cMecH 0,1—0,15

Pacxon Bonu, a 20--25

Pacxop nemenTa 15—20% BeJHYHHH! OCHOBHO-
ro ypoBHs

HJonsa necka B cMecH 3anojnuteneft 0,05—0,1

Pacxoa KpynHoro sanoJjHHTENf, J 75—100

Pacxon noGasok 50—70% BeJHYHHB OCHOBHO-
ro ypoBHs

9.8. [Iaa ynpolleHHs 3amHCed M HOCAEAYIOIMHX DAcueToB BepXHHMi
ypoBeHb (aKTOpoB 0603Hauaercss cumBojoM (1), cpennit — (o), a
Hmkault — (—1), 4To paBHOCHJLHO nepeBofy (haKTOpPOB B HOBbIH KO-
JDOBbIi (HOpMa/M30BaHHHIHE) MacwiTab:

_ Xi—Xi
.9, C

rAe X;— 3HaueHne {-ro QakTopa B HOBOM KOAOBOM MacmTabe;
X — snauenne i-ro ()akTOpa B HATypaJbHOM MaciuTabe;

X o — ocHOBHOH ypoBeHb i-ro akropa;

AX — uHTepBa BapbHPOBAHHA i-ro ¢akTopa.

UacTo npu 3anicH nuaHa NpPOBeJeHHs 3KcrnepHMeHTa Hadpy 1 ony«
CKalT ¥ KOAOBas 3aMHCh ypoBHeH (akTopa mMeeT BHA COOTBETCTBEHHO!
«-}», «<0» H «—3.

9.9, dxcnepuMeHTH (OMBITHEE 3aMech) B 3aBHCHMOCTH OT 4YHCAA
(aKTOpOB M ycJOBHH pelraeMoifl 3agauy NMPOBOAATCA MO OAHOMY M3 NpH-
BelieHHBIX B Ta6a. 36—37 miaaHoB (MJaH MaTpHL).

Xi

Ta6anua 36
JInHeitHblii N1aH KCNEPHMEHTOB
a) ITpu uncre ¢akropos k=2
M B HCTe
o “’.Z;‘,‘}:,,"?,?S"W i?;é"?ﬁ:xic; CaoiicTBa GeToHa (BHXOA)
ONHTa
*1 *a *1%g Yig Yia Yig |= -
! + T +
Nig + - -
4 - — +
5 0 0 0
ny 6 0 0 0
7 0 0 0
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6) Ilpn uncne daktopos k=3

MaTpHLa TUIaHHPO- BaaunMopeficTsue CsoftcTBa Getoua
N BagHA (xt) (xix]-) (BBIXOA)
OIIWTa
g *a 3 | *1%a | ¥1¥a | *3%s | Y Yis
N e o e
2y =1+ |+ =1 =1+
3+ =1+ =+ ] =
YO B el Bl B ol e ol R
s+ =]+ =] -
6| =+ = -1+]-
T+ -1 -] - =1+
8| — | —| —|+|+]|+
9 0 0 0 0 0 0
ny 10 0 0 0 0 0 0
1 ¢ 0 0 0 0 0
B) Ilpu uncne ¢akropos k=4
MaTtpHua
Ne nnam(lgc.maﬂnn Baaumopefictene (x,xj) CBO“&':‘:Q?STO“
onsiTa ¢
"1,“’2 x3|x4 xilex1x3|xlx4[x2x3 "2‘4"”3“’4 yillyiz I s
Ui+ + [+ + ]+ +
2f—|+|+|+| = | = = +| +]| +
S +|—{+|+| =t +]|+| =| |+
gf——f+[+] +| =] =| = | = | +
Si+l+|—[+] = = +| =| +| =
6 l—|+|—|+| +|+| = =] +]| —
T+ =[=[+] +] = +| +| =] -
ve Si=l=l=l+H =1+ = +| =] -
toltl+|+|—| =| +| =|+| =] -
0 —|++|— +| | +|+| = -
== + |+ =] =| +| -
2| ——|+|—] —| = +| =] +]| =
Bi+{+=]— +| = =] =| = | +
14 | — |+ == = | +| +| =] =| +
5 (+|—|—|—| = | = | =| +|+]| +
16 |—|—|—[=| +|+|+]|+|+]|+
i710}j010(0] O 0 0 0 0 0
1810}0jJ01}0 0 0 0 0 0 0
f19tojofofol] ol ool o[ ofo
2010l0{0]0o} O 0 0 0 0 0
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r) [Ipr uscne taktopos k=5

Ne
OnbITa

MarpHna n1aRdpoBaHus ("l)

BsaumojeficTere (xtx ])

CBoflcTBa GeTORa
(BHXOR)

Ex | . I xy | x, | xg xlxzi xlxsl x1x4| PR I xz‘tal xzx‘I xaxsl x3x4' PR | xxe | 4y l Yy
1|+ +1+1+ 1+ +}+{FIFI T+ T
2=+l +l+]=-1-1=-]1=-1+|+|+]=-1F]—-]—
s ¥ ST T (== |F[F|=Z|=|+|+]|=]|=
4 |—| -1+ +1+1+=-1-1=-]—-]—-{-1F+]+|+
5|4+l +l=-l+]|=-|+f=-1F+]=-|—-{F+I=|-1+]-
6 |— |+ =]+l +|=-1+1=|-[=—{F+|F+]—1—-]*
71+l -{-1+}+1 =1+t +|F+| ==t 1+

N 8 |—-|—-]—=|+]=-]+}+}=}|+]F+]|—-|F+]—=]F]
ol +l+l=]=|+|F]|=|=|FI=l=|=|=]*
wl—-|+|+|-[+l=-1=-}+{=1F1=-F+]|—=}|F|—
Hl+t—-|+{-|1+|=-t+t=-t+ji—=-1+1-1-1*t1!-=
2| - —-f{+}=-|—-t+|=-|+|+|=|F+|F+F]|—-|—1T
Bl+y+t{—-[{—-+{+|=1=-1+t=-1—-|+{FT]|-1-
d|—fj+]—-j—-|=-]|=]+}{+]{+}|=]=—]|F|+|T
5[+ —-{—-[=-{—-|=|-{=-|=-|+|+|F|+|+]|+
6| -] —-|=-]—-1{+]+|+}+|~=|+|F]=|F|—-]—
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ne 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




HOnsa npHmepa paccMOTPHM JHaHHbIe, NpHBeAeHHBEe B Tabn. 37 «a».
2-a 4 3-a rpadu 1264, 37 «a» npeACcTaBAAOT COOCTBEHHO MAaTpUUy nJia-
HAPOBAHMA M 38Jal0T yCJOBHA NPOBeACHHA KaxKHOro onnita. B 4-f u 5-it
rpathax npHBeAeHbl KBaJpaTe MNepeMeHHBLIX, NOJYYaeMbleé BO3BEHeHHEM
B KBajgpaT KaHHMWX CTONOLOB 2, 3. OHH NPHHHMAIOT 3HaueHue k1 wau

0 u o6o3HauaoTCA xf. 6-1 rpada nosydyeHa MOCTPOUHHIM MEPEMHONKe-

HHeM (aKkTOpoB (B3auMONeHCTBHE INepeMeHHBIX), Tak, AJs UYeTBepTOro
ONHTAa, COMJIACHO MAaHy, ¢aktopsl Xj=—1, x,=%—] u JOJKHH yCTa-
HAB/JIMBATLCS H& HHXKHEM YpOBHe, a pacueTHO¢ 3HAYEGHHE B3aUMoJAeHCT-
BUA xixy==(—1) (—1)==+41. B nocrexyiouyx rpadax mnoMeulaoTcs
pesysbTaTel ONMTOB, TAK HA3hLiBaeMbie «BHIXOAB» (NPOYHOCTD HA CXKa-
THe, pactaxenne, B, Mp3 u zp.).

9.10. Tlpu omHCaHHH NPOYHOCTHBIX XAPAKTePHCTHK GETOHA peKo-
MeHYeTcs HCMOJMb30BATh NAaHBl NEPBOr0 MOpsAKa (Tabi., 36«a»——«rs).
B ciyuse, kora BMA MCKOMO#l 3aBACHMOCTH HeM3BECTEH, a TakXe MpPH
ONMCAHUY TAKHX XapaKTePHCTHK, KAK KEeCTKOCTh (MOABUKHOCTB) GeToH-
HOR cmecH, OJeRyeT MpPHMEHATh TUIAHH BTOPOro mopsika  {cM.
Taba. 37 «a»—«By).

9.11. [lpu npoBexeHHU ONBITHEIX SaMECOB B COOTB@TCTBHH C BHI-
GpaKHBIM TJIAHOM LE/ecO06pasHo OMEITH B HYJeBol Touke (Bce (haxkTOpH
Ha OCHOBHOM ypDOBHE) DaBHOMEDHO pacnpefefiiTb MeXAy BUEMH OCTajb-
HuMH, RyOaupys  ux uepes Kaxawe 3—3 samecos.

Ta6anunma 37

TpexypaBHeBbll NAAH NPOBENEHHS IKCNEPHMEHTOB

a) Ilpu uucne daxropos k=2 (N=N~+N,+)

] M B3au-
aTpHUA KsanpaTtnt Mopeti-
IJ1aHHPOBaHNA nep;mezuﬂux CTBHE Caoficta GeToHa (BBLIXOR)
b ( "l) ) ( x, xi)
onuTa =
% xy x? x% Xy X9} by Y9 Y53 Y- -
1 2 3 4 5 6 7 8 9 0
o+ [+ 1+ |+ 1+
Y 1 i B S o
13 — [+ + |+ |-
4 — | = |+ |+ +
5| + 0 -+ 0 0
a 71 0 + 0 + 0
8f 0 - 0 -+ 0
9] 0 0 0 0 0
n, 10| © 0 0 0 0
1} o 0 0 0
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6) Tlpu uncae ¢axropos k=3 (N=N;+N,+no)

mﬂ:%[;:nﬂ Kngi‘ﬁ?:;u?f' Baau(m;;'(eficnue se 1%:2“‘(:;:; on
» (%) () ¢
OnNLITa | ——
flmlm| 4| 3] B|umun ’31 vin | Yz f -
! 2 31 4 3 6 7 8 9 10| 1 )
R S I o o B o e o T S o I o I
2l —t+ 1+ +F ]+ =1 =]+
3|+t —{+1+t+1+1 =1+
PR el Bl Bl e ol Bl B ol B ol Bl ey
S| +|+=1 4|+ 1+ -1
6} —|+|[—-1 -+ -+ 1 -1+~
MM+ -l=-t+t+]+1 =1 =14+
8l —| ==+ +]+|F+]+]+
91+10 0 -+ 0 0 0 0 0
o}t —10 0 -+ 0 0 0 0 0
yijlol+|olo|+]alo]o]o
@12fof—tofo|+folo|lo]o
1Blolol+lo|lo|+to|lo}fo
dlo|lo}l—|ojo|+]o0o]o]o
15] 0 0 0 0 0 0 0 0 0
16 | 0 0 0 0 0 0 0 0 0
171 0 0 0 0 0 0 0 0

O6beM 3ameca B KaXAOM ONHTE YCTaHABJAHBAEGTCd ¢ YYETOM 49HCJA
onpenenseMbX XapaKTEPHCTHK (IPOYHOCTH Ha CXKaTHe, PacTAKEHHE,
B, Mps ¥ T. a). [IpuroToBnenue Getonno#t cMecn, popmoBanre obpas-
OB, HCNbITaHHE CMECH H O6paslOB NMPOM3BOAHTCA B  COOTBETCTBHH €
yKasaHHsAMH pasa. 4—6 Hactosmiero PyKOBOACTBa ¥ MONOXEHHSIMH €O-
OTBeTCTBYIOLIIAX CTaHAApPTOB.

9.12, Peaysbrathl onbiToB  00palaTHBalOT ¢ HCOOJL30BAHHEM Me-
TOXOB MaTeMaTHUECKOR CTAaTACTHKH, fOJdydas MPH 3TOM aire6panuecKHe
YPaBHEHHS], OTpaXkaiollhe CBA3b MeXAYy HCCNeAyeMHIMH cBoficTBamn Ge-
TOHAa H HCXOXHHIMM (aKTOpaMH.

HAas naanos nepsozo nopsdka:

a) AByx(akTOpHHI skcnepuMeHT (cM. Ta6u. 36 «as)

A
Y1 = by - byxy -+ by¥y + byoXyxy; ‘29
6) tpexdaxTopukili skenepuMeHT (cM. Tabia. 36 «G»)
A
Yi =g+ byxy + byxy + baxs + bygxixp & biaxyxy - bygxaxg;  (30)

B) ueTHpexdakTopHbifi dKcmepumenT (cM. Tabm 36 ¢p»)
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) Tlpu uncne daxropop k=5 (N=N,+N, +4-no)

CaoficTBa 6€-

TOHA (BHIXOM)

Yio

Yi1

23

22

X4 Xs
21

F b L ++ T+ I+ L+

0
0

0

flal + 1 1++ 1 L4+ 1 ++1 1 ++ ]
R
SlEl2l F 0 F T LR
T lE=++ 0+
SUalel +4 1 1 T T ++4++1 111+
m fal +4+ 1L T++ 1 1 ++++1 1
R

ol + 1+ 1 L+ 1T++ 1+ 1+1+

Hel + 0+
o fe[E[FFFF AR
AT
R A Y T e ol o S S e ol o o S B o o
S Y Y P
- S YN [ I
s | Rle| 1T F I IR
S T R A
SO
- I 1Y I R R R PRI R DV
B I[N [ S VIR VR VR Y Y
MM . 12345673N19mnmwmwm

17 | +

18

5—901

19
20
21

23
24

25
26

27

28
29

o 30

31

32
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A
Yy = by + byxytbyxy -+ byxs + byxy - bypx xgHbystsXs +
+ biaXi%g + bya¥g¥s T BaaXaXy t+ bog¥axy; @1
r) naTudakTOpHLIE SKCHEPHMEHT (cM. Taba. 36 «r»)
A
Yi =by =+ bixy + byxy -+ byxs + byxy + byxs - byaxi¥s
- bygxixg + braxyxs + bysxixg + bas¥oxs -+

- bgaxoXs + bygXaXs - bsgXsxy + bagksxs + bas¥a¥si 32
I) B obiueM BHRe
A k k
Yy =bo+ D brx+ Dibijrixg 33
1 1
i+ij.

Has naanos 8Topozo nopsadka:
a) ABYXxGbaKTOpDHBI oKClepHMeHT (cM. Taba, 37 «a»)

A
Yy =by T b x + b0+ by B by X3+ by 4y X3 39
6) TpexdakTOpHHIA sKcnepuMeHT (cM. Taba. 37 «6»)

;: = b, by %, + by x, + by a3+ by X} + by 3+ by ¥+
+ bygx1Xg + braXy X3 T byg¥a¥s; (35)
B) nATH}AKTOPHHA SKCHepuMeHT (cm. Tabu, 37 «b»)
3, = byt by x, 4 by %, + by x, -+ b, ¥, + bs x5+ by K+
by X5 by 6 -k by X3+ b5 62 F by Xy %y + biz A
~ byaXixy + bysX Xy -+ bagXaxs + byaXaXs + bas¥a¥s +

+ bggXsx + basXsxs - bysXaXs; (36)
r) B ofuieM Buje

A k k , &
y, =0, —i—]Zbixi—f- leﬁx,. -+ IZbijx‘. x5
ij, (37)

rae i, j==1, 2, .., # — nopsiKOBHE HOMEPa $aKTOPOB;
A

yi — HccaepyeMoe cBOACTBO 6eToHa;
X1, X2, X3, X4y ...y Xa — HCXOJHHE (DAKTODHI;
be, by, b2, .., biz, b1z, ., bij, bs¢ — KOIDOHUNENTH ypaBHEHHNA.
9.13. KospduunenTH ypaBHEHHE NpH HCOOJL3OBAHHM IUIAHOB mep-
BOrO NoOpAAKa (cM. Ta6s. 36) BHIYHCASIOTCH HO CReAYIOmHM dopMynam:

N,
12 Yu

by = -TV_I—; (38)
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b = ———— 39
i N (39)
N,
Z Koy Xju Uy
bij = B (40)

rAe Yy — 3HaUCHUE HCCIeayeMoro csofictea GeToHa B 4-TOM OMNBITE;
X;x — 3HAYEHHE i-TOro GakToOpa B #-TOM ONMTE;

X3 — 3HAYEHHE j-TOrO (HaKTOPR B 1-TOM OfibiTe (i ]);

N; — qHcio ONLITOB B MJaHE, 33 HCKJIIOUEHHEM OMNbITOB B HYJ/IEBBIX TOY-
®ax (ans k=2, Ny=4; pas k=3, N;=8; aaa k=4, N1=16; Ansa
k=5 N,=16).

9.14. Ina nyanoB BTODOro ROPANKA B 3aBHCHMOCTH OT yHcaAa ¢ak-
TOPOB R pacueT KO3(hPUUUEHTOB YPABHEHHA MNPOM3BOAHUTCA C HCMOABL3O-
BaHHeM CJeAylowHXx dopmya:

a) asyxbakTopubiii TpexypaBHeBuli asnay Ha kBagpate (cm
va6a. 37 «a»)

b,,:0,2632{0y]—0,1579é[i/‘y]; (41)
1
b; = 0,1667 [iy]; (42)
by = — 0,1579 [0y] + 0,5 [iiy] — 0,1053 é [iiy); (43)
1
bij = 0,25 Jijy); (44)
) Tpex(PaKTOPHLIfl TPeXypaBHEBHI Mnan Ha KybGe (cM. Tabu. 37 «6»)
bp = 0, 1831 [0y] — 0,0704 é {ityl; (45)
1
b = 0,1 [iy]; (46)
b;; = — 0,0704 [0y] + 0,5 [iiy]——0,1268$[iiy]; (47)
bi; = 0,125 [ijy); (48)

B) nATHGAKTOPHLIA TPEXYPaBHEBHI [1aH Ha rHOEpKyGe (CMm.
Ta6a. 37 «B»)

& = 0,0817 [04] —0,0179 $ liiy]; (49)

bi = 0,0555 |iy]; (50)

by; = — 0,0179 [0y] + 0,5 liiy] —0.0936$l”yls (51
bi; = 0,0625 [ijy], (52
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N N
rae [0y] =Xyus liiy]) = DX uys it
1 1
N N
[l =X %iulu; [iiy] = 3% ubius
1 1

N —~ ofliee 4HCAO ONHTOB B IJaHe (BKJIOYas HyJeBHe TOYKH).

9.15. ITocne noayyeHus ypaBHEHHH NPOH3BOAAT NPOBEPKY OTJHYHSA
K03 uuHeHTOB b; OT HyJd W NPHrOAHOCTH YpaBHEHHs NI ONHCAHHA
HCCAENyeMbIX 3aBHCHMOCTefi (1IpoBepkKa afleKBATHOCTH).

Bbi60op CXeMBI CTaTHCTHYECKOro aHajH3a M pacdeTHHX Qopmya 3a-
BHCHT OT THNA HMCMOJb30BAaHHA M[JaHa H BHIA NIOJiyyaeMblX  ypaBHeHMA,

9.16. CTaTHCTHYECKHH aHa/M3 JHHeHHLIX 3aBHCHMQCTeH (MJaHB 1o
Tabs. 36 «a»—«r») NPOH3BOAUTCH, KAK YKa3aHO HHXKe.

To pesyJpTaTam OIBITOB B HYJEBHX (HJH OCHOBHBIX) TOYKax (Has
npuMep, onbIth Ne 17—21, ta6a. 36 «r») ompeaensior:

a) cpenHee apHdMeTHuUECKOe 3HaUeHHe

1y
2 You
—_ 1
Yo="—"""H (53)

oy

rie Yo, — 3HaYeHHe HCCJleflyeMOro CBOACTBA GeTOHa B HYJ€BOH TOUKE
B L-TOM OIbITE;
Ny — YHCJIO OTILITOB B HYJIEBOH TOUKe;

6) AQHuCmepcHIO B HyJeBOH TOuKe

i (.’;o - !/ou)z

nov—‘l

§L—8G= ; (54)

B) cpelHee KBaApaTHUeCKOE OTKJOHEHHe, XapaKTepH3ylollee OLIHG-
Ky onbira:

n,
]2 (%o — You)?

ny,—1

S Ve

T) CPEAHION KBajApaTHYeCKylo OmMOKY B onpeiejeHHH KospdHuu-
€HTOB

; (55)

S-
S{b)=—2. (56)

VN

JHanee onpeaeasloT pacueTHOe 3HaueHue fy-kpHTepna CTblofeHTa—
no gpopmyae
[b:]

=Sty (57)




H CPaBHHBAIOT NOJYYEHHOE 3HaueHHe fp ¢ TaGJHUHBIM fr NIPH 4YHCJE CTe-
nexeli ceoboau [ 7 C KOTOPHIM ONpefe/niach S;; f;=no—l (Taba. 38).

Ta6aumna 38

Yucao cre- 2 3 4 5 6 8 10 | 12 14 | 16

neHed Cpo-
601bl |

fzzno_

Kpurepuit | 4,3 {3,18[2,78(2,57(2,45(2,3! [2,23(2,18{2,15]2,12
CrhlofienTa )
tr

Ecan fp<{t;, TO npun OGHIYHO Ha3HAYaeMOM YDOBHe 3HAUHMOCTH
a=0,05 Kk03QdHIHEHT CUHTAIOT PaBHHIM HYJHIO, 8 COOTBETCTBYIOWIUH eMYy
ujJleH ypaBHeHHs OTOpachlBaIoT.

HaunnaTh nMpoBepKy cjeAyeT ¢ HaHMeHbIero o abCoMOTHOMY 3Ha-
YeHHI0 Ko3d@dHUHEHTa, TaK KaK B cJayyae ero 3HauHMOCTH HamoOHOCTH
B NpOBEepKe OCTaJbHbIX BeauMyuH ortnaxaer. Ilocine or6pachiBaHHs He-
3HaUHMBIX YJEHOB MOJYYal0T YTOYHEHHOE YypaBHEHHe.

Jng npoBepkH NDHrOAHOCTH NOJYYEeHHOTO YTOYHEHHOTO ypaBHEHHA
BBIUHC/IAIOT AHCHEPCHIO aJeKBAaTHOCTH (HJH OCTaTQYHYIO AHCMEPCHIO) nO
dopmyae

S

2 =
San Ny—m

, (58)

TAe Yu ~— 3HaueHHe HCCAeAyeMOro cBolicTBa 6eTOHa B  4-TOM ONLITE;
A

Yy — 3HaueHHe HCCAeAyeMOoro cBofictBa 6eTOHAa B 4-TOM OMNBITE, BHYHC-
JeHHO® MO YTOUHEHHOMY YPAaBHEHHIO;
m — YUCJIO 3HAYMMBIX KO3(PPHIHEHTOB, BKIOUasn b,

Ta6numna 39

i; 3uauenne F - kpHTepHs npu iap,
v o2 s 4] s 6] | wm o
f

2 18,6 119,21 19,21 19,3{19,3}| 19,3]19,4] 19,5 19,5
3 10,1 9,6 9,31 9,1 9 8,91 8,7] 8,6 8,5
4 7,71 6,9 6,6 6,4 6,3} 6,2} 59! 5.8 5,6
L) 6,6 5,8 5.4] 5,2 5,1 5 4,7 4,51 4,4
6 6 5,1 4,8 4,5 4,4 43| 4 3,81 3,7
7 5,6 4,7 4.4 4,1 4 3,9 3,6 3,4 3,2
8 5,3| 4,5 4,1 3,81 3,71 3,6 3,31 3,1 2,9
10 5 4,1 3,7| 38,5] 3,3| 8,2 2,9| 2,7| 2,5

D
<o



Onpenensior pacyeTHoe 3Hauenue Fp — KpuTepus duepa:

2
P S
P — 82
y
n_cpapuuBaioT ¢ F* A cTemeHeli cBOGOAB!, C KOTOPLIMH ONpeAe/AJHChL
SZA H S;, T. €. fan=N1—m; fg=no—l (ta6a. 39).
VpaBHeHue Mpu3HaeTcs NPUrogHbiM, ecid Fp <<F,
Cueayer UMeTb B BMAY, UTO NPH BHYHCAEHHMH F B uyuciuresne Bceraa

BOMKHA CTOATh GOJblIas AucnepcHst. Tak, eciu 82>S€n' O
) 0 y

Sy

2

San

9.17. CraTHCTHYECKHI aHa/W3 KBaApaTHYHBIX  3aBHcHMocTell  (mo
naasam tabn, 37) nNpOH3BOAMTCH, KAaK YKa3aHO HUXKe,

Boiuneasior  cpeiHee apudMeTHUeCKOe 3HAUEHHe, MUCNEPCHIO H
cpenHee KBaJApaTHUECKOE OTKJIOHEHHE, XapaKTepH3yiolllee OWHOKY Onbi-
Ta no dopmyaam (53)— (55).

OwnbKy B onpefeneHHH KOYPOHUIHEHTOB BBIUMCAAIOT IO CleAYIOUHM

topMyiaM B 3aBHCHMOCTH OT UYHCJIa NMPHHATHIX (aKTopoB k:
a) asyxdakTopHbiii naaH (cM. Taba 37 «av), k=2:

§% by} = 0,26328%; S (b} = V' $¥[5,] =0,5135_;

(59)

§%(b,} =0,1667S2; S (b} = 0,4083S-;
t Yy 4 y
S% (b} =0,3947S%; S (b} = 0,6282S. ;
121 ] 1) v
$% b} =0,258% S |b, ) =0,55;
jJ! y i ¥

Q) TpexdakTopHbfi 3KCMEPHUMCHT (cM. Taba 37 «6»), k=3:
2 in1 2. . .
S {bo} =0,1831$‘;, S {bo}.—-0,427935,

8 (b} = 0,185 S{b,} =0,31625_;

y il y
§%{b,) =0,37328% S (b, } =0,61095-;
ii P i Y
2 . 2, — .
§* {b,;) =0,12582; S o, )) =0,3536S. ;

B) nATH(AKTOPHLIA 3KcnepHMeHT (cMm. taba 37 «B»), k=5:
2 _ 2, . .
S {6y} = 0,!63383, S {bO] = 0,404183,
8% (6,} = 0,05555%; S {b,) =0,2356S. ;
z ¥ 14 Y
2 _ 2 . .
S (b} = 0,374585, S {bii} = 0,611985,
2 o 2. .
S {bij} --0,062585, S {bij} = 0,25S£7 .

—— bt

* Cum. TGOS 39.
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Hanee onpenensilor pacueTHue 3HaYeHns [—kKputepua CTblOfeHTa
AAs Kaxnoi rpynmbl Ko3ddHuueHToB 10 ¢dopmyae (57) M cpaBHHBaIO?
TMOJNyYeHHble 3HaueHHSt ¢ TaGAHYHBIM f; OpH uYHcae creneHefi cBoGoAut
f;=ﬂq—-l.

KoadduuneHTH npu KBaJpPaTHUHBIX WJIEeHAX He CJEAYeT HCKJI0YaTh
H3 ypaBHEHHs [axe B CAyYae HX CTATHCTHUECKOH HE3HaYMMocTH (T. e
npH fp<t:).

JlncnepcHio aaeKBaTHOCTH BHYHCASIOT N0 GopMyJle

3 (0 — )
2 Yu — Yu
2 1
= 0
Sem N—m—(ng—1) ' (60)
rae N — ofuiee yuCHO IKCIEPHMEHTOB B NJaHe, BK/OYas 4 ONHTH B
HyJIeBHIX TOUYKaX;
g — YUCJIO 3KCIePHMEHTOB Ha HYJeBOM YDOBHE.
OcTtanbHbie 0603HaYEHHs COOTBETCTBYIOT OpHHATHIM B n. 9.16 Hacros-
mero PykoBojcrsa.

Pacuernoe 3Hauenve F — kputepns ®uiepa u OueHKY NPHrORHOCTH
YPaBHEHHSl OIPeleAsIOT B COOTBETCTBHH C MpPaBHJaMH, H3JI0XKEHHBIMH
B I 9.16, HO npH unche creneredl cBOGOAN fag=N—m—(ne—1).

9.18. Ilepea Hcno/ib30BaHHEM NOJYUYEHHBHIX YPaBHEHHA AJS peuleHHUst
fIOCTABJIEHHBIX 3234 KOPPEKTHPYIOT KO3QuuHeHT bo. Jna 3toro B mpo-
H3BOJCTBEHHBIX YCJOBHAX NPHroTaBJaHBalOT noApsx 10 3amecoB GeToH-
HOft cMecH. I3 npHroroB/eHHHIX cMeceit 0T6HpaloT nNpo6H GeTOHA, KOTO-
phle HCHBITHIBAIOT C ONPEAEJEHHEM CBOHCTB GEeTOHA W GeTOHHOH cMmecH
0 MeTOAHKAaM COOTBETCTBYIOLIHX cTaHAaproB. ITo scem 10 3amecam BH-
YHCJSIOT cpefHee apudMeTHYeCKOe 3HayeHHe

10

D
Gom iTtat iyt by 61)
0 10 1%
H CpeaHHe KBaApaTHYECKHE OTKJIOHEHHUA

10 B
2 (yi - yo)2
1

So = —_— 62

° gy (62)
rae yi(i=1, 2, .., 10) — nokasarean cBoHcTB GeTOHa B MepPBOM, BTO-
poM, ..., LecsTOM 3aMecax.

Has yCJ'IOBHl':l AOPHTOTOBJEHHA JNaHHOTO COCTaBa 110 COOTBETCTBYIO-
UM YypaBHEHHAM BbLIUHCAAIT TEOPETHUCCKHE 3HAYEHHA nokasartenzii
A

CBOHACTB 6eTOHA Yo.
Hanee BoiunovisiioT aGCONOTHOE 3HAUEHHE DPA3HHIBI MEXAY Yo Il

A
Yo 1 CPaBHUBAIOT ero ¢ seauunnol 0,753 S,.

— - A
Ecmu |y—yo] <<0,753 Sy, To pasHHUA MeXAY Yo H Yo NPHU3HAETCH
HeCyLeCTBCHHON ¥ YTOYHeHHe KO3(dHIHeHTa by He NPOHIBOAMTCH.
B nporuBHOM c/aydae KO3(QQHUHEHT by B YpaBHEHHH MEHAIOT Ha
A

seauunHy Abo==yo—yYo, T. €. by yBeJIHUHBAIOT HA Abo, €CliH 3Ta BeJHUH-
Ha [OJOXHTeJbHAasi, H YMEHbINAIOT, €CJH OHA OTPHIATENbHaA.
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9.19. YrouneHHble MPOH3BOLCTBEHHBIMH SKCHEPHMEHTAMH YPaBHEHHS
MOTYT ~HCMOJIb30BATLCHA IS PELIEHHsl PA3JHYHLIX NPOH3BOACTBEHHBIX
3aj1a4, CBA3aHHBIX C KOPPEKTHPOBKOH M ONTHMH3aLHeH cocTaBa GeToHa.

Mpumep. TpeGyeTcst nogobparte coctaB GetoHa Mapok M300 n M400
¢ npounocTbio 60—70% Mapounoit B Bo3pacTe 3 CYT HOPMAJbHOTO TBEP-
JleHMst NP BBeJEHHH B COCTaB GeToHa A0GABKH — YCKOpHTeNs TRepjie-
Hus Nap,SO; B KoauuecTse 39 MaccHl 1eMeHTa ¥ C JKECTKOCTBIO CMeCH
"e 6osee 30 ¢ 110 TeXHHYECKOMY BHCKO3HMETDY.

Xapakrepucruku marepuasos. Ilopraanauement M 400; HI LT =
=0,265. Ilecok psanosoli TyukoBCKOro kKapbepa M’:(p=l,9—-2; yo=2,64.
Llle6enp rpamuTubifi ¢pakuun 5—20 mm; soxonoryoineane W=0,5%,
Yum=2,62.

B KauecTse mepemeHHBIX BhIGHpaem ciepyiouine: Xy — B/L cmecw;
Xy — o1 MecKa B CMeCH 3anoJHuTtenei, r; X3 — BoAOCOJepIKaHUE CMe-
¢u B, ajm3.

HurepBansl BapbHpOBaHHsS TNepeMeHHBIX Ha3HAuYaeM C YYETOM peKo-
Mmengauui taba. 35.

3HavyeHHs HHTEPBAJOB BapbHPOBAHHS (AKTOPOB CBeljeHb B Tabi. 40.

Taénuma 40

3Hayenne (pakTopoB
Kon 3HayeHNe KojAa
x | x X,
OcHoBHOl ypoBeHb 0o 0,4 0,4 180
HHtepBan BapbHpOBaHHSA AX; 0,05 0,05 10
Bepxnuii ypoBeHb -+ 0,45 0,45 190
Huxuu#i yposeHb 0,35 0,35 170

[MockonbKy cTaBHTCA 3ajaua onpejeteHHst IPOYHOCTHLIX XapakKTepH-
CTHK B CpaBHHTEJILHO Y3KOM AHAaNa3OoHe W3MeHCHHA TNepeMEeHHbIX, HPHHH-
MaeM AJsi peaNu3alHH JHMHEeHHb mnan aas k=3 (cM. Taba. 36«06»), a
ANl OMpEJeNeHHsl KeCTKOCTH — TPeXypaBHeBBIl HeJHHEHHLIH mjaH And
k=3 (cm. Taba. 37«6»).

Pacuer coctasa GeToHa (pacxoji LeMeHTa, mecka, Ie6Hs U T. N.)
NPOM3BOAMTCS B COOTBETCTBHH C PEKOMeHJALUsIMH pa3A. 4—6 Hacros-
mero PykosoactBa. JIas 3TOro, NOMHMO KOAOBOH 3aNlHCH NJIaHa dKCHEpHU-
MmeHTa (cM. Taba. 36«6» m 37«6»), cocTaBianeM NapaiienbHyr TabJaHILy
HaTypa/bHbBIX 3HAueHHH NepeMeHHBIX B Ka)XAOM onbTe (Taba. 41).

Onpepeserne KeCTKOCTH CMECH NPOBOAHM ¢ NOMOIIBIO TEXHHYECKOTO
BHCKO3HMETpa, a NPOUYHOCTH GeTOoHa — ucnbiTaHHeM Ky6oB 101010 cM
B BO3pacte 3—28 cyT HOpMaJbHOrO XpaHeHHs, T. €. B KaXKAOM ONbITe U3-
rotosaseM 6 o6pasuos-kKy6oe. O6beM onHOro sameca 7 J. OnbiTHHe 3a-
MECH BHITIOJHAITCA B COOTBETCTBHM C YKAa3aHUSIMM Pa3fk. 4 HaACTOSLIEro
PyxkoBoacTsa. Ilpu npoBefeHHH 3aMeCOoB ONKTH (B COOTBETCTBHH C pe-
KomeHpauusaMu n. 9.11 Hacrosmero PykoBojacrBa) pasfuBalorcs Ha
Ipynnel TakuM 06pa3oM, uTOGH OMBITEI B HYJeBOH TOUKe GbLJIM paBHO-
MepHO pacnpefiefieHsl MeXAY OCTaJbHuIMH. B 4YacTHOCTH, NpuHHMaeM
CAeAYIOIUHA MOPANOK peaiH3alluy JHHeAHOro mJjaHa: onbiThl 1, 2, 3, 9,
4, 5,10, 6, 7, 8, 11, a TpexypoBHEBOro HeJHHEHAHOro — COOTBETCTBEHHO
onut 1,2,3,4,5,15,6,7,8,9, 10, 16, 11, 12, 13, 14, 17, PesyasraTtnl
ofipefeJieHH i TPOYHOCTH 3aHOCATCA B Tabi. 42.
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Ta6auna 41

Ne onmita Tinan sKcnepuMenta Ha-ryp:g;z;ﬂiza;euuﬂ
X,—B,
gggf; g?f;» Xy Xy X, X—B/y Xy—r a/ud
1 | -1 -1 -1 0,45 0,45 190
2 2 —1 -+1 -+1 0,35 0,45 190
3 3 -1 —1 -+1 0,45 0,35 190
4 4 —1 —1 -+ 0,35 0,35 190
5 5 -+1 -1 —1 0,45 0,45 170
6 6 —1 -1 —1 0,35 0,45 170
7 7 -+1 —1 -1 0,45 0,35 170
8 8 — —1 —1 0,35 0,35 170
— 9 -1 0 0 0,45 0,4 180
—_ 10 —1 0 0 0,35 0,4 180
—_ Il 0| -1 0 0,4 0,45 180
—_ 12 0| —1 0 0,4 0,35 180
- 13 0 0} -+l 0,4 0,4 190
— 14 0 01 —I 0,4 0,4 170
9 15 0 0 0 0,4 0,4 180
10 16 0 0 0 0,4 0,4 180
11 17 0 0 0 0,4 0,4 180
TaGaunma 42
32-(’:‘:; Bsauyo. | TIPOTHOCTE
£ | pamen- | RmeficTsHe ,g?/%[;,a:’ °\e: Rux
& Ta &
s % .
Z | x| 2 xofxixalxixotxox| R, ‘ Ry | €| x, X2 Xy b oxxy | xexy |oxex,
tlelsf4]lse|l7| 8| ofjw| u ||| w51
|
U1+ 4| --|166]| 302|55| 166 166] 166] (66| 166 166
2f—14- |+ —1 — |-+ |280| 391|72|—280] 280] 280|—280]—280] 280
34—+ —1{+|—|166] 353{47] 166|—166] 166|]—166{ 166|—166
—i—|+ -1 —|—1311] 425} 73|—311|—311| 311 311}—311|—31t
54{4-|—| +{—|—| 161} 28154 151] 151{—151| 151|—151|—151
6|—i4—| —1 -1 —1279) 47259 —--2']1'9L 279|—279|—279] 279—=279
7+ —|—|-1225]| 340}66| 225|--225|—225[—225(—225| 225
8|—|—|—| 1+ 1-]269| 44760 |—269|—269|—269] 269 269 269
910{0|0j 0| 01 0}223] 363}62] O 0 0 0 0 0
10{0}0]0[ 0O} 0] 0235} 375163 O 0 0 0 0 0
11j]0]0]0{ 0| 0| 0 |228] 381|60]| O 0 0 0 0 0
% |—431|—95 |—1 |53 |—87 | 33
6904 73



I podossenue rada. 42
Rasx Ry /Ry %

onyTa % % | ks | vk | K | x| K | He [ Mk ] aXs]| Xox,
] 7 | 18 | 19| 20 | 21 | 22 | 23|24 |25 |26 | 27|
302] 302 302} 302\ 302 8302 55| B5| 55 &5 55 66
—391| 391 391]—391}—391| 391|—72| 72 T72/—72|—72| 72
353|—353] 353|—353] 353| 853| 47|—47| 47|—47) 47i—47
— 4951 495! 425 %25|—425{—425(—-73|—73| 73] 73|—73{—73
9811 981|—281| 281|—281|—281| 54| 54|—b4| 54{—54|—b4
—479) 472|—~472|—A472| 472|—472|—59] 59|—59|--59| 659]—59
340]|—840|—340]—340|—340 340| 66|—66|—66|—66/—66] 66
—447|—447|-—447] 247 447| 447|—60)—60|—60| 60| 60| 60
0 0 0 0 0 0 6jojojofoO0]O
0 0 0 0 0 0 0jo0ojo0ojojo0l]o0
0 0 0 0 0 0 oflo0olojo0ofloO010

—450]—119|—69 |—101] 137]—51 |—a2l—6 | &l—2 |—a4| 20

S— ot
—_CS B OESIO U GO DD

!

™~

Tlo dopmynam (38)—(40) paccunthBaem KOIPGUIHEHTH COOTBET-
CTBYIOILHX YPaBHEHHH MPOUHOCTH.

3nak nepex 4YHCICHHHIM 3HaueHHeM MPOYHOCTH ONpeleNsercs COOT-
percTsylouteii rpadolt Tabn. 42. Tak, HanpuMep, NpH BHYHC/AEHHH KO03¢-
dunuenta b, yMmHOX2eM 3HaYeHHe MpoyHOCTH Ry (rpada 9) Ha cooTbet-
creyollMe 3HaueHus Xy (rpada 2); kospdunuenra b, ymMHONKaeM Ry Ha
COOTBETCTBYIOINME 3HAUEHHA X, (rpada 3); kosdduuuenta by, ymHOXa-
€M Rgs Ha COOTBETCTBYIONIHE 3HAYEHHA X(p H T. I.

Hanpuwmep, aasa Rqs, HMeeM:

302391 -+ 353 +- 425 |- 281 - 472 - 340 4447 3011

by 3 5 = 976;
302 — 391 - 353 — 425 - 281 — 472 - 340 — 447 459
by= 3 = — _z-é_ =57}
b =302—l—39-1 — 353 — 425 - 881 — 472 — 340 — 447
] 8 =
I 4
= 8 - 'V
be == 302 - 391 -+ 353 |- 425 — 281 — 472 — 340 — 447
] ) =1
=73 =86
b __392—391 ~ 353 - 425 +- 281 — 472 —340 -~ 447
13 3 =
101
=—- == — 12,5
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302 — 391 - 353 — 425 — 281 - 472 — 340+ 447 137

bjy = 3 5 =17,1;
302 - 3 — 353 — 425 — 281 — 472 - 340 4~ 447
51
::-—""'"’:—-6 .
8 4

Oas Ry nMeeMm;

- 166 - 280 + 166 - 311 - 151 4- 279 - 225+ 269 1847

bs 5 3 231;
166 — 280 4 166 — 311 - 151 — 279 -+ 225 — 269 _
1= 3 ==
431
=— =—5
b 166+28®—166#31E+151+279-—-225-—269=
2 8
95
=——é~ =—11,9;
by = 166 -- 280 - 166—!—31!—151-—279—-225-—269___
8
|
=— = —(,125;
b __166-----280—16‘»6—1—311-[—151~---279—-225—{—269___=
12 — 8
53
..—=—-—-8-—=--6,7;
b13=166—280+166—311-—151-}-279-—-225-{-269:
8
2—-"§Z'=-—--ll'
8 :
166 4 280 — 166 — 311 — 151 — 279 4-225--269 33
23 = 3 =3 = 4,1,
Ina Rs/Rys umeem:
55 4 72 - 47 - 73 - 54 4 59 - 66 - 60 486
0 = == = 60,753
8 8
55 — 72 + 47 — 73 - 54 — 59 -~ 66 — 60 42
= 2 :—?=-—5,25;

6* ({:]



b 55« 72 — 47 — 73 - 54 -+ 59 — 66 — 60 6
2=

) iy = —0,7b;
55+ 72+ 47 4 73 — 54 — 59 — 66 — 60 8
by = 5 =5 =5
55 — 72 — 47 4 73 + 54 — 59 — 66 + 60 2
. = ——— =0,
8 8
55 — 72 + 47 — 78 — 54 -}- 59 — 66 - 60 44
by = 3 =—g =55
55+ 72 — 47 — 73 — 54 — 59 - 66 - 60 20
byg = 3 =-E'=2,5.

Ilnay nposeeHHs ONHTOB B Pe3yJLTATH ONPEAEJNEHHS HECTKOCTR«
cMecH 3aHoCUM B Taba. 43.

Pacuer ko3hpuIHEHTOB ypaBHEHHA KECTKOCTH NMPOBOXHM N0 COOTe
womenusnM (45)—(48).

JLast 5TOr0 BBHIYHCASEM COOTBETCTBYIOIIHE CYMMH H3 Taba. 43;
N
[0y) = D yu = 534;
1

N
9] = %10 yy = — 46;
1

N
[29] = }l,:;xsu =4

N
[y} = Zxau Yu = — 150;
1

N
[1y] = 3 %, y, = 360;
1

N
[224] = 3, %3, 9, = 354;
1

N
[334] = 2 xgu 4, = 352;
1
3 [iy] = [11y] + [22y] + [33y] = 1066;

N
[12y) == le"u Xou Yy = — 12;
1

N N
139] = 3 iy %oy yu = — 10 [23y] = 3 %au X3, 4 = 8.
1 1
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Ta6auuma 43

Tnan

skcnepu- | KBajpar Baanmopnefcr- KBagpaT nepemes. BaaumofieHc TBHA

MenTa nepeuegnux BHA Uy /_z\/ A A3 Ker ( "t) X, ¢ ( % ) X, ¢ ( £ x )

, ) x7

(=) | (<) (% %) , I
<
g —_t
5 2 A 2 xx ] xx] xx A -y xy | x x 2 2 20l xxy | % 2.1 x.x
2 | 51| *2| %3 xyl x5 23 | * 1%l %y %3] Xo%g XK, | K, ¢ Y (Uu—9p)* | B1¥y| ®a¥u | %Yy | %1 U, % ¥y ¥3Y | F1¥aYn| *1%sYu} To¥eY)
1t213} 4 6| 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23
1|+ + + + |+ |+ ]+ | 8lwes| 1,5 2,25 18] 1) 181 18] 18] 18 18 18 18
2{— |+ TiT I [T (T %0285 us 295 |—30| 30| 3| 30| 30| s | 30 | —30 30
3{t+—i+ | T+ 1 — + — 16 | 19,5 3,5 12,25 16| —16 16 16 16 16 —16 16 —16
4=t —tF |FI1+[+f+ | = — | 26]|25.5] 05 026 |—26]—261 26| 2| 26 | 26 26 | —26 | —26
S{l4+|—{+i++ |+ —_ — 47 146,51 0,5 0,25 47 47 | —47 47 47 47 47 —47 —47
6| = |+~ [+{+]+ |- |+ | = 8]585] 05 025 |—58| 58| 58| 58] 58 | 58 | —58 58 | —58
7 +|—- i 44+ —= =1+ | 3149.5] 35 12,25 53| —531 53] 53} 5 | 53 | 53 | —53 53
8| —f—1{— 4+ 1+ |+ |+ | 54]555] 1.8 2095 | 54|l —54) —54] 54| 58 | 54 54 54 54
9l+lolol+|olo] of| o of 2323 —~ s B — | — 2| — | — - = -
10{—~] 0j0}4]0]0 [\] 0 0 35 {32 3 9 -35) — — 35 —_ — — — —
1 o|+{o0fjo}j+| 0O 0 0 0 26 | 24,5 1,6 2,25 —_ 26 —_ — 26 — — — —_
121 oj—| O ol+4+| O 0 0 0 26 124,5 1,5 2,25 —_ | —26 — — 26 —_ — — —
13 of 0|4 | o] O]+ 0 ] 0 1] 851 2,5 6,25 —_ —_ 11 — — 11 -— — —_
141 0] O]~ 0] 0j+ 0 0 0 39 | 38,6 0,5 0,25 — —_ —39 —_ — 39 _— — —
15] o] ol ol ofojO} 0 0 o | 27|19 8 64 -1 - —_ —_ - — — — —-
6] oJolo] olo}o 0 1] 0 23 |19 4 16 — — - - —_ — — — —
17 6] 0o} O 0| 0 O 0 0 0 22 119 3 9 — —_ —_ — — — — — —_

AW
2.‘;4 508 TA=141 i‘? 4 150 | 360 354 352 —12 -—10 8
il
W




Tloncrapinss nosnyueHHHe NPOMEKYTOUHHE SHAYEHHA CYMM B COOT-
Howenuna (45)—(48), moayuaem:

by =0,1831:534 — 0,0704+1066 = 97,8 — 75 = 22,8 ~ 23;
by =0,1(— 46) = — 4,6;
by =0,1:4 =0,4;
by =0,1 (— 150) = — 15;
byy == — 0,0704:534 + 0,5.360 — 0, 1268 1066 =
= — 37,64 180 — 135 = 7,4;
byg = —0,0704.534 - 0,5.354 — 0, 1268, 1066 =
=—387,64177— 135 =4,4;
bgy == — 0,0704-534 + 0,5:352 — 0, 1268, 1066 =
= —37,6 176 — 135 = 3,4;
b1y =0,125 (—12) = —1,5;
byg =10,125 (— 10) = — 1,25;
by = 0,125 (8) = 1.

3navenns x03Q(PHuHEHTOB BCeX YpaBHEHUE cBoAMM B Talu. 44.
Ta6anna 44

KosdbdBaupenTs ypaBHeHHH

Tlapa-
MeTp

b | bl e | b | bu]tu] ] bw | b | b
R, 931 | =54 | —12 |—0,025%| —| — ) | 65| —11 | 4o
Ry 376 -—57 -15 —8,6% —_— —_ — 1 —12,5% 17,1 -—6,5*
RiBaXl &1 {525 | —1¢ 1* -] -] ~1—0,25q —5,5] 2,5
X | 28 | —4,61 o4 | —15 | 7,4 4,4] 3,4| —1,5¢] —1,20] 1+

* HesnaynMule Ko3dpduunenrTs,

B coorBercTBuM ¢ yKasamuHamu I, 9.16 Hacrosmero Pykosoacta
DPOBOXHM CT2THCTHYECKYIO NPOBEPKY 3HAYHMOCTH K03(dHIHEHTOB u npu-
FORHOCTH NOJNYYEHHHX YPaBHeHHN AJf OMHCAHHs HCCAEAYyeMbIX 3aBHCH-
MOCTeH.

Jas sToro no pesydbTaTaM OIHTOB B HYyjneBo#l TOuke (OCHOBHOM)
B cOOTBETCTBHY ¢ dopmynamu (53) r {56) onpenensem:

cpenHeapuMeTHIECKOE 3HAYEHHE napame’rpa — Yo;

AKCIEPCHIO B HyJIeBO# TOUKe —-SO—SL ;

cpeddee KBajapaTHUECKOe OTKAOHEHHE S;=So H CPERHIOI KBajpa-
'o

THUECKYIO OWIUOKY B onpefenenus xoadduuuenros S{b:}.
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Hanpumep, nna Ry uMeeM:
- 375 - 381
7o = ?Eij:_;_t_.. = 373,
2 9 (373 — 363)% +- (373 — 375)% - (373 — 381)2
So = Syo - (3 _ l) - =

_ l00+4+64=84;
2
S_=V84=9,16;
9,16 9,16
S {b;) = rsiat) - =3,24
IOna Rs umeemi
— 223 235- 228
!/o="‘__§_—=229;
St g2 _ (229 —229)" + (220 — 235) + (229 —298)*
0 e 3
36 -1
_Bx®EL_ sk
2
SO= Sy—_-—_' l/ 36,5 =6;
6 6
) = — o — =2 |4,
S{b;) = ]/8— 781 ,14
Jlnst R3/Ras uMeem:
%._.‘i&%éﬁg:ﬁz;
@ gt (626274 (62—63)*+ (6260 _
0 9
041
=_i?i;4=2,5;

g .
so=szf.=] 2,6 =1,58;

1,58
b —— = 0,56,
{ } 2 84 !
PesynbTaThl pacyeToB 3aHOCHM B TaluL. 45.
OnpepensieM pacuetTHoe 3HayeHHe ¢ — KpuTepus CrbioleHTa MO (op-
myne (B7) m ycTaHaB/IHBAaeM 3HAUHMOCTh KO3PdulHEHTOB ypasHeHuf

s onpefeiennsi Rgs, R; u R3/Rgs. Tlpomepky npou3sopnM, HadMHas o
caMoro MaJjoro KosdpHuKeHTa.
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TaGanma 45

2 2
Tapamverp Y 317'—" Sy S;= So N { b}
R, 229 36 6 2,14
Roq 373 84 9,16 3,24
R/ Ry 62 2,5 1,6 0,56

Ins Ry nmeem

—6,5
tp (by3) = 1=0.58

3,24
€ 1y 13 Ta61. 38 npH f-=n—1=2; {,=4,3.
tp(bas) <t; — KodhduUHEHT ReHauuM. [dasee
l_s,sl
3,24
|— 12,5
iy (byy) = —————
P( m) 3,24
|— 15]
ip (by) =
p (b2 3,24

ChaenoBatesbHO, 3HAYRMEL H BCE OCTAJbHBE KO3 @HLIHEHTHI,
ApanorHunyo OHEHKY K03¢Q@HUHEHTOB yCTaHapiuBaeM ana R; n
R3/Ry. Hesnaunmble KoaduuHeHTH OTMeuaeM 3Be3foukofi B Tabn. 44
H NPHPaBHUBAEM HYJIIO.
Ins ypaBHEHHS XeCTKOCTH CMECH HMEeM CJeAyIOUIHE OLEHKM)

- 7+23+422

=2,006 H cpaBHHBaeM

Ip (bg) = = 2,62 — xosddunHeHT HE3HATHM;

= 3,858— 10 Ke;

== 4,63 — koahunUEeHT 3HAUHM.

Yo 3 24;
0= % 3-—1) - 9 =1

So =8, = V7 =2,646.

Hcnonbaya cootnomenus m. 9.17 «6» Hacrosiniero PYKOBOACTBa, BH-
qHcAseM owHOKH B onpeleleHHy KoaPhHUHEHTOB ypaBHEHHS:

S{b} = 0,427933 =0,4279-2,646 = 1,134;
S{ty} = 0,3162S_ = 0,3162-2,646 = 0,838;
S {bus} = 0,6109S; = 0,6109-2,646 = 1,618;
S {bi;} = 0,3536S. = 0,3536-2,646 = 0,937.

OnpegenisieM 3HaYHMOCTb KOS(OHUHEHTOB, cpaBHHBAA fp C £,=2,12

(f=17 no ra6ax. 38):
22,8
a) aaa b Ip =T 134 =20, 10>?¢; — ko3 dHLHEHT 3HAYHM;
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Bis by tp= 0—_8?3-5 = 0,477 < {p — KO3 dHOHEHT He3HaUNM;
> bt = =48 =5,49 ¢bduument snaunm;
1/p=""838 > ko3 duuze UHM;
CJIeA0BATENLHO, 3HAYHM H KO3 dHUHeHT by=15;
3,4
6) nns bgy tp= %-(ﬁ = 2,10 < 2, 12— kosppuuuent nesnaynm;
14,4
3 by tp=-—"2=2,72 — k03 unHEHT 3HAUNM;
1,618
cle0BaTeNbHO, 3HaUuM H Koadpdumuenr by =7,4;
— 1,5
B) ana by, [p= '0’937| = 1,6 << 2,12 — ne3nauum,

CJIeX0BaTe/bHO, He3HaYHME BCe NapHble B3aHMOZeACTBHS.
OxoBuaTeNbHO yTOUHEHHHe Ko3((HUHEHTH npuBeleHH B Taba. 46.

Ta6auuna 46
3unaqennn koshpHIHEHTOB

MapameTpw
bo, b, I bsl ba,bulbzalbnlbu Ibulb:a, m
Ry 231 |—64j—12 0 | —}{ —}1—] O |—11} O ] 4
Ry 376(—57|—15 0 | — | —|~] 0| 17{ 0 ] 4
Ry/Rye100 | 61|—5 0] 0| —~|—|—| 0]-552,5] 4
X 23|-4,5{ 0 |—15/7,4]|4,4|3,4|—15 0 | 0 | 7

B tabimue 3Hauenus Xo3pQHUHEHTOB NPHHATH C TO4YHOCTHIO A0 0,5.
Toayuyennte ypaBHeHHs NPOYHOCTH H MECTKOCTH HMEIOT BHA)

A

yg = 231 — 54x; — 12x, — llxx3;
A
Yog == 376 — 57x; — 15x3 + 17x,x4;

A
Y38 = 61 — 5::l - 5.5xl x -+ 2,5x2 2y

A

Yy = 28— 4,5%, — 15, + 7,4x] + 4,445 + 3,425 — 1,5, x,,.

Tpon3BoguM npoBepKy UPHTOAHOCTH YTOUHEHHHX YpaBHeHHA Mo
dopmyaam (58) n (59). s BHuHCTeHus HHCTIEPCHH afeKBATHOCTH Sgn_

(unu OCFaTOUHOR AMCIEPCHH) COCTAB/sieM BCHOMOraTesibHyl0 TaGauuy
AN KaXAOTO mapamerpa. B kaXmo# cTpoke 3To#t TaG/HIL B YHCANTENE
NpeAcTaBJeHH KOAHPOBAaHHHE 3HAYEHHS MePeMEHHHX B COOTBETCTBHH C
MaTpHllell NNAaHHPOBAHHA, a B 3HAMeHaTelle NPHBENEHH MNPOHIBeNEHHS,
noJiyveHHHe NepeMHOXeHHeM K09(p(HIHEHTOB Ha COOTBETCTBYIOLlee KO-
AHpOBAHHOE SHAUEHHE NepeMeHHON.

ITpumep pacuera Sfm AJs mapaMerpa Rgs npeacraBiieH B TaGa 47

H janee Mo TeKCTy.
8



Ta6bnuua 47

2% X Xy %> X3 XyXs X1 Xg XXy _;/;\ Ys Y A2
o O N I A I

i 376 321 | 302 | 19 { 361
—b7|{—15¢ O 0 17,1 0
|+ +|=] =+

2 | 376 401 | 391 10 | 100
57 |—15) O 0 |—17,1} ©
=+ =+ |-

3 | 376 351 1353} 2 4
—571+151 O 0 17,1 0

4 | 376 431 | 425 6 36
- 57 15 0 o |-17,1} O
|l H =+ ==

5 | 376 287 | 281 6 36
—57|1—15| O 0 —17,11 O

6 | 376 435 | 472 | 37 | 1369
57 |—15] O 0 17,1 0
+ | == =1 =1+

7 | 376 317 | 340 | 23 | 529
—57] 15 0 o |[—I7,1] O
— ==+ + |+

8 | 376 465 | 447 | 18 | 324
57 15 0 0 17,1 0

3

by | 376 | —57| —15] O 0 17,1 0 —_ — — &

Jl

<]

73]
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Ilasn ynoGerea pacuera B nocaenmeft crpoke Ta6n. 47 uas Taba. 46
NpuBEeAEHH pacdeTHble 3Ha4YCHHA qyeTbipex KOS@(I)HHHQHTOB YpaBHEeHHSA
(m=4). A

Cron6en, y o6o3nauaeT pacueTHoe 3Hauenne Ry MO YTOUHEHHOMY
ypaBHeHHI0 (cM. Ta6a. 47); B cToabue Y, NMpeiCTaBJeHH 3HauyeHHA Rgg,
NOJyueHHHE B pe3yJbTaTe HCNEHTAHHA ONHTHHX o6pasuos (cM. Taba. 42,

rpada 9):

A A 2
A=y—y; a A'= y—ya) .
.[Ianee ONnpeneaseM AHCNEPCHIO aA€KBATHOCTH:
TA2 2759

B namem npumepe Ns=8,1n,=3; m=4, foz=N—m=8—-4=4 1 f,=
=no—1=3—1=2,

Onpeaensem pacueTHoe 3HaueHne Fp— Kosduunenta Pumepa,
YYHTHIBaS, YTO S§A>Sz [cM. ¢opmyar (59), (59a) u rtabx. 46]:

P __689.75
PT84
ITo Ta6a. 39 npu fax=4 u fy=2
F|= l9,3, T, €. Fp<FT;

M YpaBHeHHE NPOYHOCTH R3 NPHIOAHO AJA ONHCAHHA HCXOIHOW 3aBHCH-
MOCTH B HCCJeIOBaHHHIX NpeleJax H3MeHeHHA (QaKTOPOR.

IMpucTynaem K pemeHHIO MOCTaBleHHOR 3a7auH,

IlepBHiM orpaHuYenneM fBJAAETCH ofecneyeHHe KecTtKocTH GeTonnof
cMecH, KoTopas He A0JKHA GHTh Bhile 30 c.

H3 anainsa ypaBHEHHs JKECTKOCTH ClleflyeT, 4TO NpPH NPOYHX pasp-
HHX YCJOBHAX MHHHMAJbLHON JKeCTKOCTbIO OyjgeT o6janaTh cMech, B KO-
TOpof AoNA NecKa npuMepHo paBHa 0,4 (x3~0). Ilpunumas x2=0 B nox-
CTaBJI5iA 3TO 3HaYeHHe B YPaBHEHHe, TONYIHM

K =23 — 4,5x¢ — 1505+ 7,4x] + 3,412,

OnpepensieM npefejbible 3HaueHWs (aKTOPOB X; M ¥3, oOecmeun-
BAJOUINX 3HaYeHHe XKECTKOCTH cMecH He Gosee 30 c:
a) npu x;=—1 (B/L]) =0,35

XK ==23-4,547,4 — 152, + 3,4x% = 35 — 15x; + 3,4x3.

=§,21.

loacrabngn sanannoe snavenve JK=30 ¢, moAyuaeM KBaAPaTHO®
ypaBHeHHe:

30 = 35 — 15, + 3,43

HIH
3,443 —15%,+5=0;
416+ )V 225 —68 15 + 12,53
Xy = 6.8 = 6.8 = 0,364 u 4,05;

x> 0,364,
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Bropoe 3HayeHHe X3==4,00 JeXHT sa mpeaenaMH 3KCNepHMEHTA H He

YUHTHBAETCH.
CrnepnoBaTesibHO, H3 YCJAOBHA NMOJYUEeHHS KeCTKOCTH He GoJgee 30 ¢ X3

RONXKHO JeXaThb B uuTepBaje 0,364—] WM B HATypa/bHHX 3HAYCHHSAX:
By = x4 - x3AX = 180 4- 0,364+ 10 = 184 a/m3;
B, = x5 1 x3AX = 180 - 1.10 = 190 /M8,

7. ¢ B npeaeiax B=184—190 a/m3,
Bce nocaeayowmne suauenus B/L (x,=—0,5; 0; +0,5; +1) gmaior
Gi3KHe 3HaYCHHA X3, T. €, 6/IU3KHUE PACXOAK BOLHI:

6) npu x; =—0,5 (B/L =0,375)
x3> —0,177; B =178 — 190 1/m3;
8) npu x; =0 (B/L =0,4)
xs > —0,427; B =176 — 190 1/m3;
r) npu x; =+ 0,5(B/L = 0,425)
xs>—0,456; B =175,4 — 190 n/m%
n) npu %, =-+1 (B/L =0,45)
X3 =—0,25; B= 178 — 190 a/n3.

Ilna paccMOTpeHHBIX CAyyaeB onpejesisieM YCJIOBHS NMONYUeHHs Mak-
cuMaabHOM paHHed npouHocTH GeToHA (Ra/R2s Makxc):

a)ana xy=—14x,=0 (B/[]=0,35nr=0,4
Ry/Ry5-100 = 61 - 5 +4- 5,5x3 = 66 - 5,5x;5 &
Ry/R,s Makc. jocturaetca npu x3 =+ 1.
Orcioga Rg/Rye+100 =71,5%,
ApH 3TOM:
K=23+4,6—15+7,44 3,4 =23,3¢c< 30¢c;
Ryg = 376 -}- 57 — 17 == 416 xrc/cM?;

6) ans ¥, =04 2, =0 (B/l{=0,4umr=0,9)
Ry/R2-100=61% u JK<30 ¢ mocTHraercs NpH 3HAYEHHH X3=>—0,427
i B=176 n/u3, npu 3TOM Ros=2376 Krc/cm2;

B) ans x;=-+118x,4+0 (B/[=0,45, r=0,4)

R3/R3s+100 = 61 — 5 — 5,5x4 = 56 — 5,5xs;
npH %y == — 0,41 Ry/Rye+100 = 58,25%;
Ryg = 376 — 57 — 7 == 312 kre/cm?.

Taxum 00pa3oM, OKOHYATENLHO HMeeM:
Ana Getona Mapku M 400 ¢ pansedt npounoctsio 70% Mapouwof

x=-—1, B/l =0,35
x3=0; r=0,4;
x35=-1+1, B=190a/m%; X <30c¢;
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ansa Geroxa mMapku M 300 c panHeil npounocthio, cocrapasomeit 60%
MapouHoii:

xy=-1; B/l =0,45;
xo=0; r=0,4;

x3=—0,4; B=176a/%; XK < 30c¢.

AHaJNIOPHYHO MPOH3BOAATCA pacyeTH AJAA OCTAJbHHX NapaMeTPOB.
Pacuer ajekBaTHOCTH AJA YpaBHEHHA JKECTKOCTH TpPHBEAeH No AaH-
HoiM Taba. 43:

ZA? 141 141

2 =AML Ml s

W=ty T—i—@-n 8 %
17,63

Fp="—"7—=2,52< =19,3(r0 1a61. 39 a12 fag =8 1w f, =2).

IMpanaTefi cocraB GeToHa NPOBEPAETCS ONMBLITHHIM 3aMeCOM H KOPpEK-
THpYyeTcs AJS NPOH3BOJCTBEHHOIO MPHMEHEHHS C YUeTOM BIAXXKHOCTH 3a-
noanuTened,

10. ONPEAENEHHE, KOHTPOJIb H OLLEHKA
KAYECTBEHHDBIX XAPAKTEPHCTHK MATEPHAIJIOB,
BETOHHOH CMECH H BETOHA
NP NPOEKTHPOBAHHH ETO COCTABA

10.1. TTox <«KayecTBEHHHIMH XapaKTepPHUCTHKAMH®» GeTOHA NMOHMMAIOT-,
¢ HOpPMHpYeMHe B 3aJlaHHH Ha NPOEKTHpOBaHHe cocTaBa GeToHa ero
¢H3HKO-MeXaHHUECKHe CBOMCTBA, KOTOpHe OGHYHO HA3WBAKTCA «MapkKa-
mu». B coorserctBud ¢ raasolt CHull [1-21-75 «Beronnne 0 xene3obe-
ToHHHE KoHCTpykuuus, TOCT 4797—69*%, TOCT 8424—72* u apyruma
HOPMATHBHHIMH AOKYMEHTaMH YCTaHOBJeHH MapKH GeTOHa: no Npo4HO-
CTH Ha CXaTHe; NO NPOYHOCTH HAa OCEBOE PaCTAXeHHe HJIH pacTaKeHHe
npH H3ruGe; MO MOpPO30CTOAKOCTH; MO BOROHENPOHHLAEMOCTH; HCTHpae-
MOCTH; KOPPO3HOHHOMN cTofikocTH M Ap. KoJxyecTBeHHHe BeJMYHHH Kaue-
CTBEHHHX XapaKTepHCTHK 6eTOHA, 3ajlaHHble B UPOEKTe, B AasbHeleM
6yny‘r Ha3HBATbCA «HOPMHpYEMbIE».

10.2. Bce 3anaBaeMbie B NpOeKTe KaueCTBEHHHE XapaKTepHCTHKH Ge-
TOHA AOJIKHH HMETb CTaHAApTHHE MeTOAHW HX ompegestenusa (mo I'OCT
i OCT). Ilpu OTCYTCTBHH CTaHAAPTHBIX METOJOB ONpelcNeHHsl 3afaH-
HHX XapaKTepHCTHK METOAHKAa HX ONpelesNeHHs HOJMKHa GHTb H3JOKeHa
B MPOEKTHON AOKYyMeHTAIHH.

10.3. Onpexnenenne KaueCTBEHHBIX XapaKTEPHCTHK MarTepHaJnom, Ge-
TOHHOR cMecH M GeTOHa AOJXKHO ADOH3BOAHTHCH MO CJAEAYIONIHM CTaH-
napraM: uemenra—no TI'OCT 310.1—3104.76, necka —no TOCT
8735—75, TOCT 4798—69*, TOCT 8424—72* rpaBus u uieGHS — no
TOCT 8269—76, TOCT 4798—69*, I'OCT 8424—72*; npounocTs GeTo-
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Ha Ha CXKaTHe M pacTsXKeHHe NyTeM paspylIallMX HCIHTasHnd coeuu-
albHO H3TOTOBJEHHBHIX 06pasuoB onpegensercs no T'OCT 10180—74;
NPOYHOCTH GETOHA HA CXKAaTHE HYTEM HepaspyIAoUHX HCOBITaHui — no
TOCT 17624—72 u TOCT 21243—75; 0oABHXHOCTb H }KECTKOCTH GeTOH-
oit cmecu — no T'OCT 10181—76; mMoposocTofikocTs 6etona — o 'OCT
10060—76; BogoHenpoHuaeMocTs 6eToHa — 10 N'OCT 4800—59; ko3g-
¢uumeHt puastpann G6etona — no F'OCT 19426—74; naorHocTb, HOPH-
CTOCTh, OOBEMHAs Macca, BOAONOTJOHIeHHe, BaaxHocTs — no ['OCT
12730—67; ucrupaemocTs Gerona —mno ['OCT 13087—67,

10.4. Tlox «koHTpOJIeM» NOHHAMaercs cobJoleHue:

NpaBHJ HCOBITAHHSA COCTABJSAKILIKX GETOH MaTepHaJOB;

IpaBuJI ONpEe/IeHHs] NOABHXKHOCTH HJIH XKECTKOCTH GeTOHHOH CMecH;

NPaBHJ H3LOTOBJEHHS,, 06paBOTKH H XpaHeHHS KOHTDOJbHHIX 06pa3-
HOB 10 MX HCIbITAHHUS,

ApaBusl OpPHMEHEHHS pPa3pyAOUIHX M HEepPa3pylIaloMuX MeTOXOB
onpelesieHHs XapakKTepHCTHK GeToHa.

10.5. KouTpoar 3a kauecTBOM GeTOHA NMpH NPOEKTHPOBAHHH €ro €O-
CTaBa JOJIKEH OCYIIECTBJATHCA IO TPpeM OCHOBHHM HalpaBJIEHHAM:

4) KOHTPOJb KauecTBa COCTABJAIOIHX 6eTOH MaTepHaJsos, obecme-
YHBAIOLHH HCNOJb30BaHHE MATEPHANOB AJA NPHUrOTOBJCHUS GeTOHA, OT-
BEUAIOWHX BCeM TpeCOBAHHAM COOTBETCTBYIOIUKX CTaHAAPTOB MIH Tex-
HHYECKHX YCJOBHH Ha 3TH MaTepHa/bl, a TaKXe JONOJHHTENbHHIM Tpe-
60BaHNAM, H3JOXEHHLIM B 3aJaHHH Ha NIPOEKTHPOBAHHME COCTaBa (eTOHA;

6) noonepaLHOHHBIA KOHTPOJb BCeX TeXHOJIOTHUECKHX MPOIECCoB
TIPHCOTOBJIEHHsT GeTOHHOH CMeCH, H3rOTOBJIEHHS KOHTPOJBHHX 06pasios
6eTOHa M PeXHMOB HX TBepAeHHsd, obecneuHBalui cobMOAcHAE yCTa-
HOBJIEHHBIX IPOGKTOM cOCTaBa O€TOHA M YC/IOBHH €ro TBepAeHHSH;

B) KOHTpOJb KayecTBa 3aTeepReButero OeToHa, oOOecneuuBAIOUIUE
nonyiyenue GETOHA, COOTBETCTBYMOIlEro BceM TpeGOBaHHAM 3ajaHHA Ha
npoeKTHpOBaHHe GeToHa.

10.6. [ToonepannoHHEIA KOHTPOJR KadecrBa GeTOHA AOJIKEH BKJIO-
yaTh B ce6d:

KOHTPOJIb COOTBETCTBHA (PAKTHYECKOTO COCTABA, NMOABHIKHOCTH HJH
KECTKOCTH M TemnepaTypbl GeTOHHON cMecH (BK/MOWada ROGaBKH) Npo-
€KTHBIM;

KOHTPOJIb COOTBETCTBHA (POPM AJSA H3FOTOBJIEHHs o6pa3noB Tpebo-
pauusam 'OCTa;

KOHTPOJb COO/HOLCHNA METOAHKH H3roTOBJEHHS o6pa3nos Ass onpe-
HeneHHst XapaKTePHCTHKH 6GeTOHA M ycsOoBHA MX TBepAEHHS BILIOTb A0
MOMEeHTa ONpefeeHus.

10.7. Koutpons KagecTBa 3aTBeplesmiero 6eTOHa ROJIKEH 06d3aTelb-
HO BKJIOYaTh B ce6d KOHTPOJDL IIPOYHOCTH GeTOHa Ha CiKaTHe, KOTOPHA
JROJKeH OCYIIeCTBJASTbCH NPUMEHHTENAbHO K MeToauke 'OCT 18105—72*
TpH NPHMEHEeHHH PaspylIaloIINX Cnoco6oB onpefesieHHss NPOYHOCTH Ge-
tToHa n no IOCT 21217—75 npn npHMeHeHHH Hepa3pyIIalOMHX CNoco6on
ofpenesieHHst NPOTHOCTH GeToHa.

Ecnn B 3aganme wa npoeKTHpPOBanHe GeTOHa HOPMHPOBaHH ApYyrHe
KauecTBeHHHe XapaKTepHCTHKM GeTOR4, TO OHM TaKXe JOKHH OHTb
BKJIOUeHH B KOHTPOJL 3aTBepjeBmero GeroHa. B caygsae, koraa B cooT-
BETCTBYIOIIHX CTAHAAPTAX HA METOABl HCHBITAHHA Me YKA3aHH HOPMBI
NPOBE/ieHH KOHTDOJS, 3TH HODMH JOJKHB GHITh yKasaHbl B 33/aHHH
Ha NMPOEKTHPOBAHHE.

10.8. Tlox «oueHKOA» MORMIKAETCA:

YCTaHOBJICHHE BeJHYHH TPpeGyeMblX 3HaueHHA HOPMHpPYeMHIX KadecT-
BEHHBIX XapaKTepHeTHK GeroHa;
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CpaBHeNMe (MO YCTQHOBJEHHEIM MPABHJIAM) (aKTHUCCKHX BEJIHYHY
sHayeHHH KayeCTBEHHHIX XapaKTepHUCTHK Oerona c TpeSyeMbiNH H npHs
HATHe PEIUERHA O COOTBETCTBHM KauyecTBa GeTOHA 33a/laHHOMY B NPOEKTe,

10.9. Tlpu npuMeHeHHH CTATHCTHUECKMX METONOB KOHTPOJIS H ouem(g
KayecTBa OeTOHAa BeJIHUYHMHH TpefyeMHWX 3HAYeHHMHl YCTAHABJHBAKOTCS
Y9€TOM OAHOPOAHOCTH STHX XAPAKTEPHCTHK, HANDHMEP NpPH Onpeneclienud
npoyHocTH GeroHa TpeGyemule 3Hawenns ycradHapampaiores nmo TOCT
18105—72* u T'OCT 21217—75.

10.10. TIpn HeCTATHCTHUECKHX METOAAX KOHTPOAs 3a 3HAUEHHA Tpe-
GyeMuiX XapaKTEPHCTHK NPHHAMAIOT HOPMHpYyeMbIe,



ITPHJIO)KEHHE 1

OMPENEJEHHUE BOIOITOTPEBHOCTH 3AIIOJIHUTEJ/IEM
B BETOHHOM CMECH

Boaonorpe6HocTb 3amoHuTeNell onpelenfloT HCXOAS H3 YCJOBHSA
paBHONOABMIKHOCTH GeToHHO# cMecH. [Las sToro:

1) npuroToBASIOT CTaHAapTHHIH pactBop coctaBa 1:2 (300 r ue-
MeHTa H 600 r© cTaHZapTHOrO BOJBCKOTO KBAapLEBOro necka, OTBeyaoLie-
ro tpe6osanusm F'OCT 6139—70, c BOAOHO’lg)eGHOCTMO 4%). Cmecp ne-
peMelBaOT BCYXylo B TeueHue | mMuE M D Mua c Bono#, nobGusasch
pacnubiBa KOHyca, onpefesfieMoro Ha BCTPSXHBAIOLIeM CTOJHKe, PaBHO-
ro 170 MM (mo meronuke, usnoxentos 8 FOCT 310.1—76 — 310.4—76)
H onpeeasitor (B/L)ep;

2) nox6upator (B/L)p, npu KoTopoMm pacrBop cocrasa l:2 Ha uc-
cliefyeMOM TecKe HMEeT Takof ke pacninB KoHyca (170 mm);

3) ycraHaBaMBAaIOT OCaAKYy KOHyca (MJIH 2KEeCTKOCTb) pacTBopa co-
crasa 1:2 na uccaeayeMoM necke npu (B/L[)p, onpesiesieHHOM paHee Ha
BeTpAXUBaOLeM cronnke, [as storo orsemmBaior 5 Kr ueMenra u 10 kr
necka H NepeMemIMBAIOT KX BHauale | MHH BCYXylo, a 3aTeM O MHH ¢
BOJLOH, KOJNHYECTBO KOTOPOA YCTaHaBJHBAalOT B COOTBETCTBHH C (B/L)p.
Toche aToro onpefensiioT MOABHKHOCTL PAcTBOpa CTAHAAPTHHMH CNO-
co6amu;

4) nop6upaor (B/Ll)s, TpH KOTOPOM JOCTAraercs Ta ke ocajka
KoHyca (XecTKocTb) GeroHHOA cmecu cocraBa 1:2:3,5, T. e. noayya-
erca GeToHHas CMeCb HOpMaJabHOH rycroTnl. Jlas sTOro OTBEIIMBAIOT
25 kr HeMeHTa, b Kr nmecka H 8,75 Kr mie6usa (rpasHs), nepeMewiHBaloOT
ux 1 MuH BCYXy10 H B MHH c BOZOH, a 3aTeM ONpEAeAIOT NOABHIKHOCTD
GCTOHRON CMeCH CTAaHAapPTHHIMH CIOCOGaMH.

Bozonorpe6rocTh HCC/EAYEMHX 3aMoJHHTeNefl B MPOLUCHTAX BHIYHC-
Jsiot no Gopmyaam:

g o (B/s—(B/Wp
’" 3,5 !
tae (B/L)p, (B/)cp un (B/L)s — BOKOLSMEHTHOE OTHOIICHHE COOTBET-
CTBEAHO PacTBOPAa Ha HCCAEAYeMOM mecKe, CTAaHLAPTHOTO pacTBopa H
GeroHa;
By # By ~— BOAONOTPe6GHOCTb COOTBETCTBEHHO MecKa H KPYmHOro 3a-
NOJHHTENA.



TIPHJIG)KEHHE 2

OCOBEHHOCTb TIOJJBOPA COCTABA TSKE/IbBIX BETOHOB
PA3HLIX BHIOB M HA MATEPHAJIAX PA3J/IMUHOIO
KAYECTBA

BETOH HA MEJIKOM IECKE H KPYITHOM 3AIIOJIHUTEJIE

Menkne necku (M‘;p=2,l-—-1) HMeloT GoJice ORHOPOAHHI 3epHOBOM
coctas, 66JbMYI0 YAE/AbHYIO NOBEPXHOCTb, HH3KYIO HACHNHYIO O6BEMHYIO
Maccy ¥ NOBHUIEHHYIO MYCTOTHOCTb MO CPaBHEHHIO ¢ Gosiee KPYMHBIMH
mecKaMH. DeToH Ha MeJKHX [eckax o0/ajaeT NOBHILIEHHOH BOAONOTpPe6-
HOCTBIO, GoJjiee BHICOKHM Dacxo/OM LEMEeHTa H HeCKOJbKO MOHHXKeHHOH
npouHocTsio, OHAaKO GETOHHBlE CMEeCH Ha MEJKHX MeCKaX N0 CPaBHEHHIO
C KPYNHLIMH fMeCKaMH HPH OAHHaKOBOA ocajKe KOHyca o6iajaioT Jayu-
wefi yA0OGOYKJIaAbBAEMOCTbIO, YTO IMO3BOJAET CHH3UTH OCAAKY KOHYCa
H HECKOJIbKO YMeHbIIHTb Nepepacxoi ueMeHTa Ha 1 M3 GeTona.

ITonGop cocraBa GeroHa HAa MeJKUX NECKAaX HHYeM He OTJHYAETCA
or noabopa cocraBa GeToHa Ha KPYMNHOM MecKe M MPOH3BOAMTCSH 1O OA-
HOMY H3 H3/I0XKeHHHX B PyKoBoACTBe ¢noco6oB, HO C Y4e€TOM BbIIEOT-
MedeHHHX ocoGeHHocTel MesKHX neckos. Ilpm moaGope coctaBa GeroHa
¢ 3alaHHOH MNOABHXKHOCTbIO GETOHHOW CMeCH 0CaiKy KOHyca cJeayer
CHHXXATb Ha 2—3 CM 1O CPaBHEHHIO ¢ GeTOHOM Ha KPYNHOM NeCKe MJIH
OUEHKY CBOHCTB GeTOHHOM cMeCH NPOH3BOZHThL N0 yA060YKNaAHBAEMOCTH.
Ipe onpenenenun B/I] snayenue koadduuuenta A 8 popMyne Re=ARag X
X (l/B—0,5) pekoMenayercs yMeHbiaTb B 3aBHCHMOCTH OT MOAYJSA
KpymHocTH mecka (cM. puc. 4). Heob6xoauMo Takxe yMeHbLIAThb cojep-
XaHWe NecKa. YMeHbLIEHHe pacxojla MecKa CJaeAyeT peryJupoBaTh MO-
HHXeHHeM Ko3(uuHenTa 3anMoJHEHHs] MYCTOT U PAa3ABHKKH 3epeH me6-
HA pacTBopoM (@) HJAH AOJH TecKa B cMecH 3amoJHurenefi (r) H Kop-
pemgposa'rb Ha OCHOBe ONMHITHHIX 3aTBOpeHHf OeroHa (cM. puc. 7, 8
H Taba. 21).

BbICOKOIMNPOYHbBIN BETOH (MAPKH 500 K  BBIIUE)

K kauecTBy MaTepHasioB AJifi BEHICOKOHPOUHOTO GeToHa, K MO3HPOBa-
HUIO U TepeMelIHBAHHIO HX, a TaKXe K YIVIOTHeHHIO GEeTOHHHX cMecef,
K YXOY 3a CBeKEYJOXEHHHM M TBepACIOHM GeTOHaM NPeAbAB/SIOTCH
noBumenibie TPe6OBAHHA. 3aNOJHHTENH XOMKHH NPHMEHATBCH UYHCTHE
(npomuTHEe) H (paKUHOHHPOBAaHHHE. B KauecTBe KDPYMHOrO 3amOJHHTe-
Jifi BONMeH NPUMEHATbCS TOJbKO lieGeHb BHICOKOIO KauecTBa € LIEPOXO-
BaThIM H3/I0MOM AJA_oGecneyeHusi XOPOIUETrQ CUEMJIEHHS ¢ UEeMEeHTHO-Ne-
cuaHbiM pacTBopoM. IIpouHocTh KaMEHHON MOPOAH, HAYWeH HA Ine6eHb,
loJKHA NpeBHIIATh B fiBa H Gojee pa3a MapKy GeroHa. Koaunuectso se-
ped jnemanuoft GpopMH AOMKHO GHTL He Gosee 15% (I'OCT 8267—75).
CoorHourenne MeXAy ¢paknuaMu mebGHA yCTAHABJAHBAETCA 10 HAaHMEHb-
weft nycroTHocTH (HanboJbluefi o6beMHOA Macce) cMecH. Moayabs kpyn-
HOCTH TecKa AosikeH OHTh paBel 2,1 u Gosee, .

PekoMenayercst NpHMeHATb MOPTAaHIUeMeHT (6e3nobaBounmifl) c
HOpMaJibHOA rycroTofl HeMEeHTHOTO TecTa 25—26% H MeHee, aKTHBHOCTBIO
ne menee 500 krc/cM2 Ilpy Heo6XOAHMOCTH NOJNydYeHHs GeToHa MDOU-
HOCTbIO BHIIC AKTHBHOCTH EMEHTa CleAyeT NPHMEeHATL NAACTUPHUUDYIO-
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mue A06aBKH, JlAA MacCHBHHIX KOHCTPYKUHMH PeKOMEHAYyeTcs NpHMeHe-
HHe NeMeHTa C MOHHXKeHHHM coaepxanueM CsS u C3A.

B cBA3H ¢ NOBLILIEHHBIM PACXOAOM LeMeHTa HeoOGXOAHMO IIPHIOTOB-
sienre GeTOHHOM cMecH NPOH3BOAUTH TOJNLKO B G€TOHOCMECHTESX NPHHY-
RATENLHOrO AeficTBHS, a BpeMsl NepeMelllNBaHHS COCTABJMAIOHX MaTe-
pHuanoB yBeanuusaTh A0 1,5—2,5 muH,

B uensx CHumKEHHS pacxola LieMeHTa cJeAyeT NPUMEHATb Majomo-
JABHXHbIE H XecTkHe GeToHHbIe CMecH H BBOAMTb mobasku ITAB (CIBb,
HYK, BPII, CIT[ u xoMmaekchbie). Pacxox necka Ha 1 M? GeToHa He-
0GXOHMO YCTAHABJHMBATL C YUeTOM IHOBHIIEHHOrO pacxXofa LEMEHTa;
cofiepxaHHe HecKa OlpefenseTcd 0O 3HauyeHHo o (pasx. 4, 6) nau r
(pasn. b) H 06sA3aTeNbLHO YTOYHSETCS HA NPOGHBLIX 3aMecax MO METORHKe,
H3JI0XeHHOl B pasl. 8 HacTosutero PykosoacTsa. B ocranmsHoM noaGop
cocTaBa GeToHa He OTJHYAeTCA OT MOAGOpa oOGHUYHOro GeTOHA H NPOH3-
BOAHTCA HO OAHOMY H3 ONHCaHHHX B PyxoBoacrBe cnocoGos.

BETOH HOPOJKHBIX H ASPOJPOMHbBIX ITOKPBITHA

BeTon MOpOXHBHIX H aspOAPOMHHIX NOKPHTHH «paboTaeT» KakK IJHTA
Ha ynpyroM ocHopaHuH, IlostoMy Mapka Gerona mo T'OCT 8424—72*
YCTaHAB/JHBAETCs 1[0 NPOYHOCTH Ha pacTsxeHHe NPH H3rHbe H CXaTue.

Mecok monyckaeTcs APUMEHATD € M;'p =2 u 6oJee.

Kpynuuft 3anonuurens (ueGennb, rpasufl, mebewr H3 rpaBHs H AO-
MEHHOTO MLIJIaKa) JONYCKAeTCs K HCHOJNb30BAHHIO C KOJHYECTBOM 3epeH
semanuofi dopmel 10 256%. Hanbonvwas kpymHocts mebHS Aas ORHO-
CJiORHbBIX MOKPHITHA MoMKHa Obith 40 MM, a AAs BepXHero cJos ABYX-
chofiielx NOKphiTHA — 20 MM. IIpouHOCTh HCXOAHOA MOPOAH, HAYyLIEH Ha
mebesb A OZHOCMOAHBIX H BEpXHero CJOf ABYXC/JOAHHX NOKPHITHH,
AOWKHA  OHIT: 18  U3BepXeHHHX  mopofk >1200, ocamounmx
> 800 krc/cM2, a OAsA HHXKHEro CAOs KBYXCJAOHHBIX NMOKPHITHA — COOT-
BeTcTBeHHO >800 m > 600 Krc/cm3.

Jas oXHOCNOMHEIX U ABYXCJOAHBIX HOKPHITHA JOJKHH NPHMEHATb-
€5 TOMbKO MOPTJIaHAUEMEHTH (YHCTO KJHHKepHHe) MapKu 500 u shime
{1onycKaeTcs, KaK HCKIIOYeHHe, NPU TEXHHKO-3KOHOMHYECKOM OGOCHO-
BaHHH MNpHUMeHeHHe leMeHTa Mapku 400), a 4/ OCHOBaHHR yCOBepileH-
€TBOBAaHHLIX AOPOTr — MOPTIAHAUEMEHT ¢ MHHepaJbHLIME J06aBKaMH Ma-
pok 300 1 400. CogepiKaHHe TpexKaJbllieBOro ajlOMHHATAa B IleMeHTe
A 6eTOHA MOKPHITHI AOJKHO ObiTh He Gosee 10%, a anm GeToHa OCHO-
BaHH{l OHO He HOPMHpYETCH.

Tipu cparnHHTeNbHO HeGoaeliof Toamuue (15—25 cum) GeToHHHeE MoO-
KpHTHA 0071212107 GOJbIIOH OTKPHTOM NOBEPXHOCTHIO, YTO CNOCOOGCTBY-
€T HCnapeHui0 BOAB M BO3MOXXHOMY NOsBJeHHIO TpemHH. UToOn n3be-
Xarth BPELHOrO BAHAHAA 3THX (PAKTOPOB, HEOOXOAHMO IPHMEHATh GETOH-
nole cmecH ¢ OK=2—4 cM, C ONTHMa/bHBIM COAEPXKaHHEM NecKa, HCKJIo-
yaoiuM H36HTOYHOE KOJUYECTBO PacTBOPHOH uYacCTH, H obecneunBaTh
CBOEBPEMEHHKI YXOJ 33 CBeXeyJOXKeHHhIM K TBepAelomlum GeToHoM. Bo-
DOUEMEHTHOE OTHOIIEHAE A4 GeToHa OLHOCJAORHBIX H BEPXHEro CJ10S ABYX-
CTOAHBIX MOKPHITHA AOJKHO OLITH He Gosee 0,5, NJsI HHXKHero cjos
ABYXCAOHHHX NMOKPHTHA — He GoJsee 0,6. Yuurhinas pabeTy GeToHa nox
€OBMECTHLIM BO3AefCTBHEM MOpPO3a H arpecCHBHOHA cpeAsl, B GeTOHHYIO
cMech Heo6xomuMo BBOAHTb JjobaBku: maacTHduuupywinne (CIB,
TNAHI-1); naacreduunpyione-po3ayxososnexawomue (M;, AMH, BJIXK,
TKXK-10 uan 11, HUK, KYHP); posayxososaekaompne (CHB, CIIA,
LIHHUIC-1); razoo6pasylomue (['K)K-94), a takxke AR06aBKM — YCKOpH-
TeAd TBEpJAEeHHS H NPOTHBOMOPO3HbIE,
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Konn4ecTBO BOBJEUEHHOrO BO3AYXa BOMKHO OHTh Ann OeToHa ofmo-
CNOAHOrO MOKPHTHS W BEPXHErO CJOA JABYXCJIOHHHIX MOKPBITHR B Npege-
nax 5—6%; ANA HHUIKHETO CJOA [ABYXCJOHHBIX MOKPWTHA B mpeaeaax
3,5—4,5%. YuuThBas, YyTO B HacTosimlee BpPEeMSl TPUMEHAIOTCSI HOBBlE
yKJagouHble MalHHL C [OCTeNeHHBIM NPOXBHXKEHHeM onady6KH rpaxef
nMT, Heo0xoaHMo ofpaulaTh BHHMaHHe Ha NpaBHJbHOe HasHaueHHe OK
K colepXKaHHe NecKa, u4Tobbl He AONYCTHTb OM/KBaHHA OeToHA rpaHei
TLJHT.

TMon6op cocrasa GeToHa JOJNXKeH NPOH3BOLHTLCA MO MeTOAaM, H3-
JIOKEHHBIM B HacToslleM PyKOBOACTBE, HO € YUETOM OCOGEHHOCTEH Tex-
HOJIOTHYECKHX H NpPOM3BOACTBEHHHIX YCJIOBHH H paboTH AOPOKHOro Ge-
ToHa. Pacuer cocTaBa BeleTcs IO NPOYHOCTH Ha CXaTHe ¢ oOecreueHneM
Tpe6yeMOfl NPOYHOCTH HA H3rH6 HJH MO MPOYHOCTH Ha H3rH6 c obecme-
ueHHEM 3aJaHHON NPOYHOCFH Ha CXKaTHe H MODO30CTOHKOCTh,

BETOH IJId1 CBOPHBIX KOHCTPYKLHH,
HU3TOTOBJIAEMbBIX C TTPOITAPHMBAHWEM

HAns H3TOTOBJAEGHHS H3AeNHA M KOHCTpYKuMi H3 Getoma Mapku 300
H HHXe MPUMEHAIOTCS WJAaKONOPTAAHAUEMEHT ¥ NOPTJIaHALUEMEHT C MH-
HepaJbHBIMH foGaBKaM#, a M3 GeroHa Mapok 400—600 u Bhie — Ges-
Ao6aBounu#t nopraanaueMenT Mapok 500 u 600. PekoMeHzyeTcst npH-
MeHsATb IJacTUdHLUHPOBaHHEE H IHAPO(GOGHBE LeMeHTH HJH HJacTHbH-
LHHPYIOLIHEe H BO3[YXOBOBJEKalomlHe H06aBKH, IN03BOJAINIHE CHHXKATH
pacxoj meMeHTa. 3aNOJHHTENH AOJXKHH IPHMEHATHCH YHCTHIE H (pak-
UHOHHPOBaHHBE, yAOBJeTBOpswoimie TpeGosauuaM ['OCT 10268—70%,

Ha yckopenne tBepleHHsi 6eTOHa OKA3bIBAIOT BJHSIHHS MHHEPAJOrH-
4yeCKH#l COCTaB H AKTHBHOCTh LEeMEHTa, cocTaB GeTOHa M NOABHXHOCTB
(XecTKocTb) GETOHHON cMecH, BpeMsl TpeLBapHTEJbHOH BBIEDIKKH, pe-
KuM TennoBok o6paGoTkH, BHA GOPM (OTKPBITHE HJH 3aKpPHTHE), B KO-
TOPHIX NpoNapHBaeTcs H3XeJHe, H Lp. BuusuHe Bcex 3THX dakTopos
yuecTb OueHb C0XKHO. IToaToMy mox6op cocTaBa GeTOHa ZOJMKEH OCHO-
BHBATLCS Ha NpPOBEJACHHH NPOGHHX 3aTBOPEHHA NPH KOHKPETHO INpHMe-
HAEMBIX MaTepHa/ax, NpH Tpex-ueThipex 3HaueHuax L[/B u Tennoso#t 06-
paboTke GeTOHHHIX 06pa3LoB No mphHATOMYy Ha 3aBoje JKBH pexumy
nponapuBanus. Ha ocHOBe mnoJyyeHHHX IMPOYHOCTHBIX TNOKasaTeel
cTpoutcs 3asucuMoctb Re=f(LI/B) u panee rpaduueckd onpejensercs
TpeGyemoe 3naueHne L/B. LleMeHTHO-BOAHHIMYM OTHOWIGHHAMHU ANA OpPoO6-
HBIX 3aMeCcOB MOXKHO 3aJaTbCsl, KaK yKa3aHO B pasfi. 5 macrosiero Py-
KOBOJCTBA, HJH ONpeAe]HTb HX pacueToM no dopmyaam (7) u (7a),
Ta6sa. 23 u 22 Hacrosmero PyKkoBoxcTBa. 3aTeM 3aTBOPSIOTCA NPOOHHBE
3aMecH mOpu HalifenHom [[/B u ABYX APYrux 3HauYeHMsAX, OTJHYAIOLIHXCH
oT Hero Ha =£0,2. M3 xaxaoro cocrasa H3roTas/uBalTCca 06pasubl- Ky-
Obi, 3aTeM OHH NMPONAPHBAIOTCS H HCOHTHBaloTcA. Ha ocuose monyden-
HBIX JaHHHX cTpoHTCA rpaduk Re=f(L[/B) n OKOHuaTe/bHO yCTaHaBaH-
Baercs Tpebyemoe L{/B ¢ mocaenyiomell npoBepKol o6eCnedeHUs NPOEKT-
HOM Mapku GeToHa Rys.
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TUAPOTEXHHUUYECKHW BETOH

Beron THAPOTEXHUYECKHX COOPYKeHHII pasgessercs no 30HaM Ha:
MOABOAHYI0 (NMOCTOSHHO HAXOAAINYIOCS B BOJE), 30HY NEPeMEHHOro ro-
PH30HTa BOXH (NOABEPXKEHHYI0 MHOFOKPAaTHOMY 3aMOpa’KHBaHHIO M OT-
TAKHBAHHIO HJH HACHILEHHIO H BHCYIUHBAHHIO), HaABOAHYIO (TOIBepIKeH-
HYI0 3MM30AHYECKOMY OMBIBaHHIO BOAON H BO3AEACTBHIO aTMOCHepHLIX
ocaakos), BHyTpuMaccHBHYW. ITosToMy K THADOTeXHHYECKOMY GETOHY
M MarepHanaM LJA Hero NpPelbABNAIOTCA pPasiHuHHe TpeGOBaHHA Ha
CXKaTHe, MOPO30CTOMKOCTb, BOLAOHENPOHHIIAEMOCTh, HCTHPAEMOCTh H K4BH-
TalHOHHYI0 CTOMKOCTb, yCaAKy, TepMHUeCKoe paciuiupeHne. B 3aBucumo-
CTH OT ycJnOBHA paGoOTH 3JEeMEHTOB KOHCTPYKIHA H COOPYXKeHHH AOmy-
CKaercsi MapKy 6eTOHa HO CKATHIO W BOAOHENPOHHLAEMOCTH YCTaHAaBJH-
Bath B cpokH 60, 90 u 180 cyr. Hdaa ruaporexHnyeckoro GeToHa NpH-
MeHAIOTCH cyibdaTocTOAKHA NOPTIAHANEMEHT, NOPTIAHALEMEHT C MHHe-
panbHBIMH J06aBKaMM, HYRIOJAHOBHA M LIJIAKOBHI NOPTIaHALEMEHTH.
Bce 3TH HEMEHTH MOTYT BHIYCKATBCH € MAACTHOHUHPYIOIUMH H THEPO-
¢o6ruMH no6aBKamu. [IpeamouTeHne pjs MOABOAHOrO M BHYTPHMACCHB-
HOTO GeTOHAa OTA2eTCs MYNNOJAHOBHM MNOPTAAHAUEMEHTaM HJH ULIAKO-
NOpTAaHAUEeMEHTaM, TaK KaK 0eTOH Ha STHX LeMeHTax o6JjapaeT 6oJb-
el cTOAKOCTBbIO KaK B 1IpecHOM, Tak H B MHHepaJH30BaHHONH BOAe H
MeHbUIEM TennoBHaeNeHueM. OfHako GeTOH Ha 3THX HeMEHTaxX HMeeT
HH3KYI0O MOPO30CTORKOCTb, /IR 30HH NepeMEHHOTO YPOBHsi BOAH CJe-
JAlyeT OpHMEHATb CYabdaTOCTOMKHI MOPT/NAaHALEMEHT, NOPTJAHALECMEHT €
MHHEpaNbHBIME 100aBKaMH.

Ha sTux nemenrax ofecneynBaeTcs noJjydeHue GeToHa HYXHOA MoO-
posocTofikocTH M BoZoHenponumaemoctd. Comepxanue CsA B ueMeHTe
IJs THAPOTEXHHYECKOro OeTOHa 30HH MEPEMEHHOTO0 TFOPH30HTa BOAH
ROJKHO OuTb B npeienax a0 5—7%, a cymma CsA+C(AF gmomxHa
O6uTh He MeHee 20%. TIpH HaJMUHH arpecCHBHOf Cpefl AOMXKeR NpHMe-
HATheH cyabdatocTofikufi nemenT. Jlas nosbiuleHHs MOPO3OCTOMKOCTH H
BOAOHENpoHULaeMOoCcTH HeoGxoaumo BBoAuts CJIB, CHB, Muionadpt u
ApyrHe n06aBKH. JIJISI YMEHbIICHHA pacXxoxa ILEMEHTa, TeNJOBHIAEJNCHHS
H o6beMHHX Aedopmallnfi € 6eTOH MOABOAHHIX 30H, BHYTPHMACCHBRLIA
H HalBOJHHA NOJKHE BBOAHTbCH DPAa3jIHYHHE MHHepaJbHHE JA06GaBKH.
3anonHUTENH AJA THAPOTEXHHYECKOro GeTOHA HOJKHH 0GecHeddTb Tpe-
6yeMHe NPOYHOCTb, MOPO30CTOAKOCTh, BOJOHENPOHHIIAEMOCTh H YAOBJe-
tBOpATb TpeboBanmaM I'OCT 4797—69*, a rumporexHHueckHA GeTOH
AONXeH YAOBAeTBOPATL TpeGoBanuio TOCT 4795—68.

Iog6op coctaBa rHAPOTEXHHUYECKOTO GeTOHA MPOH3BOAHTCA MO Of-
HOMY M3 H3JIOXKEHHHX B JAaHHOM PykosojcTee cmocofy, HO ¢ yueToM
ocobenHoCTefi, ycaoBHA paGoTh GeToHa W NPoM3BoAcTBa paGor. Cnenu-
aapHHe TpeGOBaHHS MO MOPO30CTOAKOCTH H BOAOHEMpOHMIIaeMOCTH ofe-
CHEYHBAIOTCH NpHMEHEHHEM KadeCTBEHHHX MaTepHaloB, HajJexamuM
BuGopom B/I[ (u3 ycaoBui obecrieueHHs He TOJBKO HPOYHOCTH, HO MO-
PO30CTOAKOCTH H BOJOHENPOHHLAEMOCTH), Ha3HaYeHHEM ONTHMAJBHOrO
pacxofa LEeMeHTa H mecKa, MpHMeHeHHeM MHKDPOHaNoJHuTeNefi W MJacTH-
duuupyrolmyx, Bo3LyxXoBoBleKaloWux RoGasok. Pacuerdoe BfI[ momxuo
O6uTb He GoJlee MaKCHMaJbHO ycTaHoBAeHHoro no raase CHull 11-28-73
n TOCT 4797—69* (cM. Taba. 5). CocraB Gerona noalupaercs sapaHee,
J0 HayaJa CTPOHTEJbCTBA, Ha MaTepHaNax, NOAJEKAUIMX TpHMEHEHHIO,
c o6a3aTebHHIM HCNHTaHHeM O6eTOHA HEMOCPEXCTBEHHMM 3aMOpaXKHBa-
HHeM. B nocienyionmem BO BpeMs CTPOHTENBCTBA GeTOH HCNWITHBAETCSH
Ha MOp030CTORKOCT B CPOKH, ycranoBsesnuie CHull,

02



BbICTPOTBEPAEIOLIMI BETOH

OcuoBHoe TpeOOBaHHE, MPEeABABAAcMOe K OhICTpPOTBEepAeiolieMy Ge-
TOHY, — 5T0 o0ecfedeHHe BBICOKOR NPOYHOCTH B PaHHeM so3pacTe npH
€CTECTBeHHOM TBEDAEHWH WJH NDH YKODOYEHHHX DeXHMaX NpomapHBa-
HUS, a TaK¥Xe NMPOYHOCTH B 28-cyTounoM Bospacre. JLAs NPHrOTOBJEHHA
6nicTpoTBepAciolilero 6eTOHA AOJIAHbB NPUMEHATbCA OhICTPOTBepAelou i
AOPTAaHAUEMEHT H OHICTPOTBEPACIOMUH  UIAKONOPTAAHALUEMEHT  HJH
NOPTJAaHALEMEHT C BHICOKHM COAepKAHHEM TPEXKaJbilHEBOro aJIIOMKHA-
Ta, C ZOROJHHTENbHBM BBeleHHeM runca (2—4%), X1opucToro Kajbuus
(0,5—2%) HAH KOMIJEKCHBIX J00aBOK (THNC-XJOPHCTHIE Kasbuuii)
B Ap.

Hapsaay ¢ npuMeHeHHeM cCllemMaJbHLIX LEMEHTOB H BBeAeHHEM Yc-
KopHTeJieli TBepAeHAN JJA NOJYdYeHHS BLICOKOH NPOYHOCTH B paHHHE
CPOKH He06XOJHMO NPHMEHATb BO3MOXKHO HH3KHE BOLOUEMEHTHHE OT-
HOUIEHHS, JKecTKHe GeTOHHble CMEeCH, YHCTHE (pakuHOHHpOBaHHBE 3aTO0J-
HATEJM H KOMIJIEKCHHE MEepONpHATHSA, obecleiHBalolide HaHJyulllHe pe-
syabraTh. [Ipn 9TOM HEOOXOZHMO YUHTHIBaTh, UTO HPUPOCT MPOYHOCTH
He sIBJsieTCH MpPAMON CYMMOM HPHPOCTa NPOYHOCTH, AOCTHrAeMON KaX-
ABIM crnioco6oM MM (PakKTOPOM B OTHEABHOCTH.

Ion6op cocTaBa GeToHa HeOGXOXMMO NPOM3BOANTH Ha OCHOBE HPOG-
HEIX 3aTBOPEHH#l MO TpeM-ueThipeM 3aMecaM. BoholleMeHTHOE OTHOWIEHHE
ofnpeiesiseTcs Hcxons U3 obecneueHHst HeoOGXOAHMOM HPOYHOCTH B 3ajaH-
Hbte cpokH (1—3 CyT) mpH ecTeCTBEHHOM TBEpAEHHH HJM MOC/]E HPona-
puBaHHA No OGLIYHOMY HJIM YKODOUECHHOMY peXxHMy. B octanbHoM moabop
coctaBa 6eTOHa NMPOH3BOAHTCHA OGHYHBIM CIIOCOGOM.

BETOHbl C JOBABKAMHW PA3J/IMYHOI'O HA3HAYEHHUS
U JIEVICTBUSA

B GeTOHHYIO CMecb B HACTOsilllee BPeMSl WHPOKO BBOJATCH A06aBKH
AJA 3KOHOMHH LieMEHTa, NOBLINIEHHA INJAaCTHYHOCTH CMECH, IIOBBLILUCHUA
NPOYHOCTH, MOPO3OCTORKOCTH, BOAOHENPOHHIIAEMOCTH, YCKOPEHHS TBEpae-
HHA GeTOHAa B paHHeM BO3PacTe MJAH 3aMelJIeHHH CPOKOB CXBaTHBAHMUA.
Tlpumensiorea no6Gapku: naactuduuupyromne — CIAB, BPII, MBC; Bo3-
ayxososaekamwoine — CI, ITHHUTIC-1, CHB; maactuduuupyommne-pos-
AyXosoBJaeKaioume — MuNoHadT, acugoa-meuionadr, BJXK, TIAILL-1;
razoobpasyiomne — F'K)K-94, TK)K-10, 11, 13; yckoputean TBepaeHHs
GeToHa — THIIC, XJOPHCTHA KaJbUHH M HATPHH; NPOTHBOMOPO3HBHE —
HUTPUT HaTpudA, HHTPuT-HHTPAT KaJubuus (HHK), wurtpar-uuTpar-xio-
pua kampuus (HHXK) u np. HefictBue MuOrEX X06aBOK KOMILIEKCHOE,
nanpuMep CIB nospinaeT MJIAaCTHIHOCTH GeTOHHHX CMecell H MOpPO30-
CTONKOCTE 6eTOHA, a TakXkKe MO3BOJAET SKOHOMHTE LEMEHT 3a C4eT CHH-
HKECHHUA BOAOHOTPGGHOCTH HJIH NOBBHIUNATH NPOYHOCTH NPH YMCHBIUCHUH
B/Il, npn coxpaHedn: ocaikH Kouyca noctrosuxoii; CHB nonuxaer
JKeCTKOCTb, a [VIaBHOE, CYUIECTBEHHO MOBHILAET MOPO3OCTORKOCTL H T. A.
YuuthiBasi pasjiMuHoe AefcTBHe R0GaBOK Ha GeTOHHYKW cMech M GeTOH, B
HacTOosllee BPeMs! IMHPOKO NPHMEHSAIOTCA KOMIJIEKCHHE X0GaBKH, NO3BO-
JsoliHe NOAyYHTh Hauboabiuni s dekT.

Hapsay ¢ npuMeneHneM WHPOKOK raMMul XMMHYecKHX A06aBOK Jas
pa3basiileHHS] UEMEHTOB BHICOKHX MapOK MPH MPHTOTOBJCHAH GeTOHA HH3-
KMX MapoK B GeTORHYIO CMeCh BBOJATCA MHHepajbHHe A06aBKu (Tpene,
onoxa)l, AHATOMHT, MOJIOTHl TrpaHyJHpOBaHHBIA WIaK, sona-yHoe TIL[
H Ap.).
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Tloa6op coctaBa 6eToHa C BBefieHHeM B GETOH XHMHYECKHX H aKTHB-
HBX MHHEpPaJbHBIX R06ABOK MPOH3BOAMTCA 10 OLHOMY H3 H3J/I0XKEHHHX
B PyxoBozcTBe ¢noco60B, HO C y4eTOM Ha3Ha4yeHHsd B AeHcTBHA R0GaBOK.
Hanpumep, npn BBeaeHun B GeTonnyio cmecs CID pacxon uemenra me-
006X01HMO YMeHbIHTh HAa 5—7Y% HJu BHauase onpeaeautb HI'LT ¢ stoit
aoGaBKofi, 3aTeM NO PHC. 5 ONpeAeNHTh PAacXo[ BOAH H YTOUHHTbL €0 IO
Tab6a. 25, a B pajbHefilieM pacueT BeCTH OOWYHBIM clloco6OM, HampuMep
no MeTOAHKe, M3JoMeHHOH B pa3f. 6 Hacrosmero Pykosoacrsa. [lpu
peeaeHpd CHB # apyrux BO3AYXOBOB/AEKAWOIHX H ra3006pa3ylouinX JA0-
6aBOK HEOGXOAHMO YYMTHBAaTh OOBEM BOBJICYEHHOIO BO3AyXa MJIH rasa
B PacXoj MaTepHaN0B yCTAHAB/IMBATH B 3aBHCHMOCTH OT COJEDXKAHHA HX
B OeToHe.

[MoapoGubie AaHHBle M3JOKeHH B «PyKOBOACTBE IO TNpPHMEHEHHIO
XuMBuecKux noGaBok K Gerony» (M., Crpo#iusgar, 1975) n <«Pexomen-
Aauugx 0O NPHMEHEHHIO XHMHUeCKHX n06aBoK B Gerome» (M., Crpofi-
uszar, 1977),

MOPOQ30CTONMKHA BETOH

Jas HoJdyueHHs MOPO3OCTOMKOro GeToHa HeOGXOAHMO NPHMEHATH
MaTepHaJbl BHCOKOTO KadecTBa, MOJIHOCTHIO OTBeqaouue TpeGOBaHHAM
CTaHAapToB.

Bsaxymee R0oAXHO OHTh TOJABKO Ha OCHOBE NOPTVIAaHANEMEHTHOTO
KIAMBKEpa ¢ OFpaHHUEHHHM COAepKaHMEM TPeXKaJbIHEeBOro aJHOMHHATA
(ne Gonee 8%), nmpu 3TOM PEKOMEHAYeTCA NMPUMEHATDb: cyJbdaTocTofiKne
noptaanaueMeHtn (no I'OCT 22266~—76) — njs 6eTOHOB MOPO30CTOfi-
KocTblo A0 Mps 1000 Ges mo6aBok, no Mpa 500 ¢ MuMHepaILHLIMH JO-
6aBkamu, no Mp3 100 — mnakonopTaaHAUEMEHT;, NOPTAAHALEMEHTH
(no TOCT 10178—76) — nn1a GeToHoB C MOPO3OCTOMKOCTbIO 0 Mp3
500 6es no6aBok, 0o Mp3 300 ¢ MHHepaJbHHIME J00aBKaMH.

Bce BHAb LeMEHTOB MOryT OHTH nMnacTHOHIHPOBAHHHIMH HJH THA-
podobanvu (cm. TOCT 10178—76 n. 2.7).

Bo Bcex cnyuasx 6eTOH Ha NMPHHATOM K NPHMEHEHHIO BAMKYIUEM A0J-
XeH OuITh fposepeH Ha Mopo3aocTolfikocts no MOCT 10060—786.

HOas 6eronoB Mapku Mp3s 200 u snimte cjeAyeT NPUMEHATH TOABKO
MOpO30CTOfKHA 1WeGeHb BHICOKOrO KadecTBa ¥3 NOPOA  TPOYHOCTLIO B
1,5—2 pasa Builile Mapk# TpeGyeMoro GeToHa.

HOas GeroxoB Mapkn Mps po 200 paspewaercs nmpHMEHATb MOPO3O-
crofixafi rpasufl.

Coornontenne MexAay ¢pakugamMp noalHpaeTcs H3 ycnoBHA HaH-
MeHbUIe! HYCTOTHOCTH CMECH.

Tlecox posXKeH HMeTb MOAYJEb KPyNMHOCTH 2,1 H BHIlle.

Ecne nemeATH He HMeIOT NJACTHOAUHDPYIOILKEX HJIH rHAPOdOGHHX
00aBOK, BBEIeHHHX NPH 32BOACKOM MOMoJe, HeoGXONHMO BBOANTD CleAy-
ouse 106aBKH BN HX KOMIJIEKCH TPH M3rOTOBJEHHH O€TOHHON CMecH:

a) C[AB s xonmuectse 0,2—0,3% no Macce ueMenTa B pacueTe Ha
cyXoe BelecTBo KoGaBKY;

6) CHB B konuuectse 0,01—0,02% no macce memeHnTa B pacueTe
Ha cyxoe BelllecTBO Z006aBKH;

B) MuoHathT B Koauuecrse 0,05—0,20% no Macce ueMenTa;

r) TKX-94 s xoauzectse 0,03—0,08% no macce meMeHTa B pacuere
na Hexofuoe semectso 100% konuenTpanuy;

1) xommnexcuywo pobasxy (CHAB-4CHB) p yxasannulX Ko/lnyecTBax
H Ap.
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TpuMeHenne NOBEPXHOCTHO-aKTHBHBX HOGABOK NOMKHO ofec-
NeYUTh BOBJIeYeHHe B OGeTOHHYI0 cMech 3—6% Bo3gyxa wiau rasa no
oGnemy.

Pacuer cocraBa MOpPO30CTOHKOro GeroHa NPOH3BOAHTCH N[O NPOYHO-
CTH OJHHM H3 H3JIOXKeHHHX B PyKoBoAcTBe cnocobos. Ecin pacyersoe
B/IF nonyautcs Goasme ponyexaemoro B CHull, TOCTe uan TY aan
GeTOHOB TeX HJHK MHBIX KOHCTPYKHHH H COOPYXeHRH, To npH noabope
npHHHMaeTc AOMYCKaeMOe, a €CJH MeHbllle, TO PacieTHoe BOJOLEMENT-
HOE OTHOILEHHE.

TTocae yrouneuns B/I] panbheiuufi pacueT cocTaBa GeToHa BejeTcs
OGHYHKM criocoboM. Has ycTpanenHs poaMoxcHol omnGkE o6pasubt nas
[OPOBEPKH Ha NPOYHOCTh H MOPO3OCTORKOCTL M3rOTOBJSIOTCH M3 TPEX CO-
CTaBOB GeToHA: NMOAYUEHHOTO gsacqemm H JBYX APYILHX, OTJHYAIOLIHXCS
no B/Ll ot pacueTHOro Ha +0,05.

Mopo30cTOHKOCTh NMOKOOPaHHHX COCTAaBOB GeTOHA mpoBepsieTcs He-
MOCPEeACTBEHHHM MCIHTAHHEM Ha MHOTOKpPaTHOE 3aMODaXHBaHME ¥ OT-
taupanue no FOCT 10060—76. ljas BOSMOXKHOCTH OlepaTHBHON ONEHKH
MODO30CTOHKOCTH PEKOMEHAYETCH OAHOBPEMEHHO NpPOBECTH HCHHTAHAE
6eToua OJHHM M3 YCKOPEHHBIX METONOB, H3JOXKEHHHX B ToM Xe ['OCTe:
C onpefe/ieHHeM OCTAaTOYHHX AedopManuil, NpH 3aMOPaXKEBAHHH [0 MHA-
Hyc 50° C uam mo KoMmeHCaUHOHHOMY (aKTopy.

OCOBO TH)KEJIBIE M TMHAPATHbBIE BETOHBI!

Oco60 TsKesble W THAPATHHE GSTOHH IPUMEHSIOT B CHNEHHANLHBIX
COOPY2KEHHAX AJS 3alUHTH OT PAAHOAKTHBEHX Bo3xeficTault.

K o0co60 TixenHM oTtHocsTes GeToRHI ¢ 06beMmoi Maccoi Gouee
2,5 4 10 5 T/M3, K rMApaTHHIM — GETOHMI, coAepkauine GoJbluoe Ko.ad-
YeCTBO XEMHYECKH CBH3aHHOH M NOJYCBSI32HHOH BOAHL

Has oco6o TaxKeNbIX GeTOHOB NPHMEHSIOT MOPTIAHAUEMEHT, MyUno-
JIAHOBBI MOPTAAHALEMEHT, LIJAKOMOPTIAHAIEMERT, TIMHO3EMHUCTHIA Le-
MeHT, THICOIVIHHO3EMHCTHH pacIMpAIOUINACS [EMEHT.

B rEApaTHHX GeTOHaX [AJS MaKCHMAJbHOIO YBEJTHYEHHS COAepiKa-
HHA B OcTOHe CBSI3aHHOM BOAB DEKOMEHAYeTCS NPHMEHATb UeMeHTH
IIMHO3EMHUCTHIH, pacluupsiomuics Ge3ycafounnift, ObLCTPOTBepACIOMUf,
¢ noBHIIeHHOX X06aBKOH ruNca, caMOHaNpsAraeMuii ¢ Majo#l 3Heprueft
pacHIzpenus.

B kagecrBe 3amosHHTeJell B 0c060 TAKENBX OGeTOHAX HCNOJMAB3YIOT
MaTepHaJbl C BHICOKOA HJIOTHOCTBIO: MarHeTHT, eMaTHT, 6apuT, MeTal-
JIHUeCKRH CKpall M T. A.; B FHAPaTHHX GeTOHAX ~~- IHMOHHT M CEpPIEHTH-
HUT. B KOMOHHHpOBaHHEIX 6€TOHAX INPHMEHSIOTCA THAXKeNHe H OOHuHKe
sanoJiHuTeNH: mebeHb, rpaBuil, HeCOK.

K sanonurTensaM anst oco60 THAXKeNBIX ¥ THAPATHHX GETOHOB WPelb-
ABJISIOTCA C/AYIOIlHe AOMOAHHTe/bHEE TpeboBaHHS:

a) MO MHHHMAJbHOH NDOUHOCTH HAa CXKaTHe: WYIYHHHIA cKpam —
2000, wmarmerur — 2000, JuMOHHT uAH reMaTHT — 350, OGapHT —
400 Krc/cM? (HCHEITaHHE B LHAMHADHYECKHX 00paslax AHAMETPOM H BRI~
coroii 50 Mm);

6) o naoTHOCTH 3amoamuTeneh: YyryHau# ckpan — 7—7,1; Marne-

1 Cm. «YKasaHus 1m0 NPOEKTHPOBAHHIO GeTOHHBIX H Xelne306eToH-
HHIX KOHCTPYKUMA H3 CreuHafbHHX (TSUKeNHX W THAPATHHX) GeTOHOBY»,
M., I'occrpoiinsaar, 1959.
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THT — 4—05,2; NHMOHHT — 3,2—4; remaTur — 4,5—5,3; Oapur — 43—
4,7, cepNeBTHHAT — 2,5—2,7 T/M;

B) 1o HacHnHOH Macce 3amosHHTenell: uyrynHas apo6p — 4,5—4.6;
ofpesku xenesa — 2,4—4,28; maruetur — 2,4—2,5; JTHMOHHT — |, 3—
3,2; rematur — 2,4—2,5; 6aput — 2,7—3; cepneHTHHHT — 1,6—1,6 T/M3;

r) NOo COAEPXKAHHIO MOAYTOPHHX okuca0B (AlyO; u Fe,O3) B Gapn-
te -— ge Oojee 1Y% MaccH samosHHTeneidl;

7)) N0 BOXONOIJOLIEHHIO: MarHeTHr H GapHT — 0,15—0,2; aumonur
B reMataT — 9—10% mo Mmacce. .

Iing yayuiieHna 3alIMTHHX CBOACTB 0co60 TsaXeJMnX 6eTOHOB B HHX
BBOASIT R0GaBKH, COAEpIKAIIHE JeTKHE 9JIEMeHTHI: JHTHH, KaaMulii u Oop,
HanpuMmep KapOux 6opa, XJOPHCTHIA JIHTHH, CEDHOKHCAMA KaaMHA v Ap.

HUcxoanuiMu BeIHUMHAMH NPH OHpeNE/NIeHHA COCTaBoB 0co60 Taxe-
NHX B THAPATHRIX GeTOHOB ABJAIOTCA: o6beMHass Macca GeroHa, oGecne-
yMBalOIlas 3aJaHHHE 3allHTHHE CBOACTBA OT raMMa-H3JyYeHHA; colep-
XKaHHe XHMHUeCKH CBA3aHHOH BOAH, vOecneyHBaiollee 3auUUTYy OT HelT-
POHHOrO H3JYyYeHHA; 3afdaHHHEe MOABHXKHOCTH OeTOHHOA CMecH K mpoy-
HOCTb GeTOHA.

Pacuer coctaBa oco60 TsxKenOord GeTOHa MPOH3BOARTCA B CAEAYiO-
el nocneJ0BaTeJbHOCTH.

Onpegensem:

1) B/l — no dopmyae (1).

Jns GeTOHOB Ha JIEMOHHTOBOM MECKe C KPYNMHHM 3anoJIHHTeNEeM B
BHJe UYTYHHOrO CKpama WiH IneGHS TBepAOH NOPOAH, a TaKXke AJa To-
wHx 6eToHOB Ha GapHUTOBOM HJIH MarHeTHTOBOM 3aNOJHHTEJSX 3HaYeHHE
A TpHHEMaeTCA AJA 3anoJHHTeNell BHCOKOro kavecTBa pasnhimM 0,6,
cpenyero kagectsa — 0,55, nuskoro — 0,5;

2) pacxon BOoAH Ha | M? GeToHa — mo rpaduky na puc. 14,

2)

1
m /
N v d //
3 T
oS 20| I 2
: =
S / et
160
M,
w7 T3 58w akem

-7 20 9
ao- 50 a0 4]

Puc. 14. BogomorpeGuocts GeronHolt cMecn paas 0cobo Taxeanx Seronod Ha 3a-
NOAHATEASX pasimunoro BEAa (I[+17)

Q@ — JHeCTKHe CMeCH; 0 — NJIACTHYHLIe CMecH; [ — JHEMOHHUT-FAHMOHHT, 2 — JAHMO-

HAT+ MArHETHT, MATHETHT-+MATHETHT; NHMOHET +9YryH, JHMOHHT+6aputr; 3 —~ Oae

PHT+ GAPHT; NECOK+UYryH; necox-l-‘mesenb; ;i I, IIl — onpenencHHe MXeECTKOCTH
CM. pPHC.
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Ans obGecneueHHS OAHOPOAHOCTH GeTOHHON CMECH PeHOMEHAYeTCH
NPHMEHATh MaJOTNOABHKHLE OeTOHHHE CMeCH ¢ 0CajKoil KoHyca 1—3 cum
H XKeCTKOCTbI0 20—25 ¢ M0 TEXHHYECKOMY BH3CKO3HMeTpy HaH 4—6 ¢ no
T'OCT 10181—76;

3) pacxop uementa — no dopmyae (3);

4) pacxon 3amogHuTenell no dopmyae

3=n+az=[looo—(—li+8)]v3;

Yu
5) nomo mecka B cMecH 3anoJanuTelel Mo dopmyne
vV
,= nyc.m Ynac.n = Ar,
Yrac.an T Voyem Yuac.n

rae Ar — yTouHsIOman MOMpPaBKa AJig 0co60 TsKennx GeTOHOB, paBnas
0,08—0,1;
6) pacxon necka no dopmyJie

n=r3;
7) pacxox mebrs no ¢opmyse
o =(1-nra3.

Ha npo6HoM 3amece NPOBEPAIOT KECTKOCTb HJH OCAfAKY KoHyca GOe-
TOHHOH CMecd H 00BEMHYIO MacCy CBexeyJoxKeHHOTro 0eTOH3, MO KOTO-
POMY KODPEKTHDPYIOT pacXojh MaTepxana na 1 M3 GeToHa.

Npumep 1. Onpesenuth cocTaB BUGpUPOBaHHOTO GeToHa Mapku 200 ¢
obbemHol Maccolt He Menee 3000 xr/m3; OK=1—2 cM; TBepenHe — B
HOPMAJIbHBIX YCIOBHSAX,

Marepurann; nopraaujguemedt mapke 400; KPYMHBU 3aNOMHHTCAb—
MJIOTHbIH MarHeTHTOBHIH webenb KpynHocThio 40 MM, miroTHOCTBIO 4,5 KF/a1,
ob6beMHOR Maccolt 2,6 kr/a, nmycToTHOCThIO 0,422; MarHeTHTOBHIA NMeCOK
naoTHOCTBIO 4 Kr/d, o6beMHoOfl Macco#t 2,5 Kr/J, mycrotHocrbio 0,375,

Onpenensem:
1) B/L] no dopmyane (1):
0,55-400 2
B/L Al 20—_—0,71; /B =1,41;

~ 200+ 0,5-0,55-400 310

2) pacxox BOAH mo rpadukam (cM. puc. 14) — 225 n/m3;
3) pacxoa 1emenTa

[} =225:0,71 = 317 Kr/m¥;

4) ROJIIO MecKa B CMCCH 3aMOJHUTENEH

0,422.2,4 1,008
2 10,1 = 0,35;
TS o044 261,008 T O 1=03

5) nnorHocTh cMecu 3anoanutenck (/74 IH)
Ys=4,5(1—0,38)-4.0,38=2,794 1,52 = 4,31,

6) pacxox 3amoannTeselt Ha 1 M3 GeToHa

31
3= [KOOO—(225+§-‘IZ)] 4,31 =673-4, 31 = 2900 xr/m3;
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7) pacxon mecka

IT = 2900.0,38 = 1100 kr/m3;
8) pacxop imebus

1] = 2900-0,62 = 1800 Kr/m3;

9) TeopeTH4ecKYIO 06BEMHYIO Maccy GETOHHON CMECH
¥6.c = 317 + 225 4 1100 - 1800 = 3442 kr/m%,

Pacuersnfi cocraB 6GerToHa OOGS3ITENBHO YTOYHAGTCA Ha HPOGHHX
3aTBOPEHHAX N0 METOAMKe, H3JIOXKeHHOH B pasi. 8 Hacroswero Pyko-
BOJCTBA.

Mpumep 2. Ompepenuth KOJMUECTBO CBA3AHHOH BOAB B THAPATHOM
Betone ¢ o6beMHOB Maccoit 2600 kr/mM® Ha JIKMOHHTOBOM 3aHOJIHHTENE
¥ noprianfuemenTe Mapke 400, ecau pacxox Boan 275 J/mM3 m pacxon,
uementa 350 kr:

1) KO/IHUeCTBO XHMHYCCKH CBSI3AHHOM BOJAB B DEMEHTHOM KaMHe

350.0,2 = 70.1;

2) cogepxanue 3anoJHuTelNel B GeTOHe
3 = 2600 — (350 -}- 275) = 1975;

3) KonM4YecTBO CBA3aHHON BOLH B JIHMOHHTE, KOTOpoe HNPHHUMAeM
pasaeim 10% ero macchi:
1975.0,1 == 197,5 o;

4) ofuiee KOJMIECTBO CBA3AHHOH BOAB
B=70-197,5=268x.

OcoGeHHOCTH NPOU3BOACTBA OETOHHHIX PabOT 3aKJIOYAlOTCA B Clle-
Aymouwem:

BpeMsi nepeMellliBaHHA OeToHHO# cMecH B 6eTOHOCMecHTese He
AOJIKHO OBITH MeHee 2 MHH;

o6beM sameca GeTOHOCMECHTEN yMeHblilaercs o6paTHO NMPONOpUM-
oHajabHo ofbeMmuolM Macce Gerona. Hampumep, mpH o6beMHOH Macce
0co60 Tsxegaoro Serona 3442 xr/m%, a obniunoro 2350 kr/m3 of6pem 3a-
Tpy3KH n%%oo%ga«e GapabGana GeronocMecutens 500 1 He RoJikeH mpe-

* LoD

— =341 a;
BHIIATH 3442 41 a;

yunoTHeHne GeTOHHOH cMecH XO/KHO NPOH3BOAMTHCA HPH NOMOLXH
BHOpanuu.

OCOBEHHOCTH PACYETA COCTABA HAMNPATAIOIIHX
BETOHOB

Beronn Ha HanpsrawouieM ueMente (Hanpsrawoiue Geroun), o6aa-
JaioliHe MJIOTHOH HENPOHHNAeMON CTPYKTYPOH H CHOCOOHOCTBIO pacCIUH-
pATECA B Npoliecce TBepAEHHS, NMPUMEHAIOTCH M TNpefHAnpsKEHHHIX
(caMOHaNpsIXKeHHBIX) KOHCTPYKUUH, CaMOHaNpATaeMBEIX CTHIKOB Gaccefi-
HOB, pe3epByapoB, TPYGOIPOBOAOB, BHIIOMHAEMBIX H3 COODHHIX JJeMEH-
T0B, ¢ HOpMHPOBaHHOH (pacYeTHON) BEJHUHHON CAMOHANPSIKEHHS.

JJIst reApOH3OAANHH, KOMIEHCAIMH YCaJOYHHX TeMNepaTypHHX Je-
Gopmanuii B LeJAAX MCK/IOYEHHA HIH YBEJHYEHUA DACCTORHUS MEXAY
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TeMHepaTypHO-YCAAOUHEIMA 1IBAMH B COOPYHERHAX INIPHMEHSIOTCH Ha-
TpAraiollie GeTOHH ¢ HEHOPMHPOBAMHOH DBEJHUHHOR CaMOHANDSIKEeHMs,

Hanpsrajomiu#i  neMeHT J0JKeH  YLOBRETBOPATh TpeOOBaHMAM
Ty 21-20-18-74 MIICM CCCP. 3anossnrein — OOHUYHO NpHMeHseMbie
Ana taxenoro Getona. HJs yaywiieHns yAaoGOyK/IajbBaeMOCTH MOTYT
npumenaTbed A06aBku CID uau gekcrpus.

PACUET COCTABA HAIPSTAIOIIETO BETOHA
C HEHOPMHWPOBAHHOW BEJIMUMHOW CAMOHAIMNPSXEHHUA

JlanHsiii pacyeT B OCHOBHOM BHINOJIHAETCH TO OPMYJAaM, H3MOXKeH-
_HBIM B pasji. 4 HacTonilero PYKOBOACTSA, ¢ cobioaeHHem Beex TpeGopa-
Hufi ¥ orpasmvensit B/I] (I{/B) kax aaq ofblunoro GeToHa C YyuyeToOM
cleAyIOIHUX ocobeHHOCTe :

1. KoumwecTBO BOAL! 3aTBOPeHHH, A/M%, yBennumsaerca no ¢opmyne

By = B - bHI],

rlie B — pacxoa BoAml, Ji/M3, YCTaHOBJIEHHL RO Taba. 14;

b — KoapduULEHT, XapakTePU3YiOWUl ZONOJHHTENPHYI0 BOAONOTPED-
nocts HI;

HI ——(g)a\cxon HaNpAralollero UeMeHTa, Kr/M3, onpefenenublii no ¢op-
MyJe .

2. 3nauente Koath¢puuHeHTa b ycTaHaBJuBaeTcs B HHTepBaje 0,03—
0,08 B 3aBHCHMOCTH OT TeMmepaTypbl CMeCH H CTENEHH 3aMelJIeHus
cxBaThiBaHus ee. Menbliee 3HayeHde b (0,03—0,05) npruuMaerca npu
TeMmnepatype cpeibl u cMech f=~15°C n B/L<0,3; 6onbuwee b (0,06—
0,08) — npu t~30°C u B/L{>0,3; npu B/[[=0,3 npuuuMaioT cpeluee
snayenue b (0,04—0,06).

3. HanpHefiminil pacdeT pacxona 3anoJiHUTeNe#l NPOH3BOJHTCA € yye-
TOM HOBHIIEHHOrO pacXoia BOALI By.

TMoayyenHnii coctap GeToHa NpoBepsieTcss KOHTPOJAbHBIM 3aMECOM H
npH HeOOXOAHMOCTH KOPPeKTHDYeTCH, KaK YKa3aHO B pa3j. 8 HacTosume-
ro PykoBsoJacraa.

PACYET COCTABA HAIPJTAIOLIEIO BETOHA
C HOPMHPOBAHHOWM (PACYETHOHM) BEJ/IMYHHOWN
CAMOHATIPAKEHH A

OcHoBOl HaHHOrO pacyera siBnsercss Mapka HI[ mo camonamnpsixe-
nuo RE, B coorsercreun ¢ TY 21-20-18-74 MITCM CCCP.

Hcxons u3 3anaHHOii Mapku GeTOHa N0 CAMOHANPAXKeHHIO Rey ONI-
penensiercst pacxon HI[ (kr/m* Gerora) mo dopmyae

HIJ =550 (R, /RY,)* -+ 450,

IIpuMeuvannsa: 1. IlpuBefenHasn 3aBHCHMOCTb JeHCTBHTEIbHA NPH
pacxoae HI{ B mpegeaax 500—1000 kr/mM® 1 OK=1—3 cm.
2. JIna nnacTHuHBX GETOHOB C ocajKol KoHyca Gojee 6—8 cM Rew Hpu-~
uuMaercs ¢ Koapduuuestom 1,5.
3. Mapka GeToHa Mo CaMOHAMPSXKEHHIO XapaKTEPH3YETCA HampsIKeHNeM,
pasBHBaeMBM B TpoLecce TBepAeHHs1 6eTOHA NPH yOPYroM OrpaHHYEHnRE,
9KBHBAJICHTHOM apmupoBanuio p==0,01 (1%).
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Pacxoa Boan B, HeoOGxoAMMBIH aasi o6eclieueHHs noc/je NPHTOTOB-
neKHst GeTOHHOW cMeCH pacyeTHOHl NOABHIKHOCTH, NpPH MCIOJAb30BAHHH
HI ¢ wopMalbHBIMII CPDOKaMu cXBaThiBanuf (Hayajo He paHee 30 MuH,
KoHel He MO3AHee 4 4 OT Hayasna 3atrBopeHHs HI[), opHEHTHPOBOUHO
orpeenaeTca 0o GopMyJaM:

B =10,20] + 100 (zna OK ==1 — 3 cm);
B=0,18[]+ 135 (a1 OK =6 —8cwm).

[Tpu ucnoabsosannu HIl c Gosee KOPOTKHMH CPOKAMII CXBATHIBAHHS
(nawano He paHee 2 MuH, KOHell He No3jHee | 4) pacxol BOAB 3aTBO-
penust B Ha 1 Mm% GeToHa yBeaHUHBAIOT (B 3aBHCHMOCTH OT TeMmiiepary-
PH CMeCH H CTCNeHH 3aMeAJieRus CXBaThiBaHua ee) Ha 3—8% Mac-
e HIL.

Hanpuefimuit pacuer ofIiero KOJMYECTBA 3aMOJHHTEJell NPOH3BO-
AuTcs 10 (popMysaM, H3JOKEHHHM B pasf. 4 HacToslero PykoBoicTsa.

Hons necka r, pekomeHayemast B Tabu. 21, B HanpAralolHX GeToHaX
AonxkHa OwTh nmosuilneHa Ha 0,01—0,08 n Tem OoJblie, YeM MeHbIUe
LeMeHTa H YeM KpynHee 3aNOJMHHTEb.

[MToxo6GpaHuutit cocraB OeTOHA NPOBEPAETCA KOHTPOJbHBIM 3aMeCcOM.
B caydae HeoGXOAHMOCTH KOPPEKTHPYeTCA ¢ ydeTom TpeboBaHuit yka-
34HHBIX MOJOXEHHUH,



HPHJIO)KEHHE 3

IMPUHATBHIE YCJIOBHHIE OBO3HAYEHMA W COKPAHIEHUS

Ry ~ aKTHBHOCTb LIeMeHTa ((paKTHuecKas HPOYHOCTH), KIe/cMZ;

R'é‘“ — MapKa UEeMeHTa (HanpsAraloulero) no caMoNanpsAXKEHHIO, Krc/eml;

Rs, Rug, Rp — NpoIHOCTb COOTBETCTBEHHO OGHYHOrO, NECIaHOro GETOHOB

H pacTBOpa Ha cXaTHe, Krc/em?;

Ren — MapKka GeTORZ No caMOHANPsXKEHHIO, Kre/cM2;

Ry.n — 1IpOYHOCTb MCXOXHON KaMeHHOA MOpOIM, HAyMed Ha weleHb,

Krc/cm2;

AT — nopMaJsibHas TyCTOTA LEMEHTHOro Tecra, %:

U, B, 1, ('), 3 — pacxoa COOTBETCTBEHHO HEMEHTA, BOXH, MeCKa,
webudA, rpasus, sanoanurtenn (II+I), xr/m®;

A u Ay — xo3¢dunHeHTH, YUHTHBAIOUHE KaYeCTBO 3alOJHETeNe;

¥Yn, Vo, Ym, Yr — IJIOTHOCTH MATEPHAJIOB: COOTBETCTBEHHO LEMeHTa, mec-

Ka, Ie6Hsl, rpaBHs, Kr/a;

Vir, Vo, Vi, Vi, Vi, Vs, Vs, Vp — abcomorunifi 065eM MaTepHaJoB: cO-

OTBETCTBEHHO LIEMEHTHOro TECTa, lLieMeHTa, Necka, ieGHs, rpaBHdA, sa-

noJHHTeAs, 6eToOHa H pacTBOpa, a/M3;

Vaac — HacHnHOR o6bem (3€pHOBOro) martepuasna.

Huneke o6o3Hayaer BHA MaTeprana, HanpuMep. Vaaen, Vasc my
Vamac.r, Vaac.s, Viac.n — HaCHNHOA 0O6beM COOTBETCTBEHHO mecKa, miel-
HAl, TPABHA, 3ANOJHHTENS, LIEMEHTa H T. &. J/M3;

Ymac — HacHnHasa oGbeMHas Macca (3epHOBOro) MarepuaJa.

Hupekc o6osHauaer BHA MaTepHana, HanpHMeD Yaac.n, Ysmac.m,
Yaac.r, Ymac.m, YEac.s — HaChilHas o0BbeMHaA Macca COOTBETCTBEHHO fec-
Ka, wWebHsA, rpaBus, UEMCHTa, 3aNOJHHTENSA H T. &, Kr/#, Kr/mS, T1/m3;
Vé.c» Vr.6.c— TEOpeTHUECKAan OOBeMHass Macca YIIOTHeHHOR GeronHo#

H 1mecyaHOGeTOHHOR cMecH, Kr/a, kr/m3, T/M3;
‘\’2 cr Y?,’,,s_c—(pax'mqecxan of6beMHass Macca ynJoTHeHHoi GeToHHOR #

nmecyaHoGeTOHHON cMecH, KT/a, Kr/M3, T/M3;
Vuye — MeX3epHOBaA NMyCTOTHOCTb MaTepHAJOB B CTaHAAPTHO-HACHITHOM
cocrosuun. MHpekc o6osHauaer BHA Matepuanos, HanpaMmep Viye.x,
Vayem, Vayers Voyo.s, Vaye.x — NYCTOTHOCTb COOTBETCTBEHHO [eCKa,
me6Hs, rpaBys, 3aMOJAHNTENS, NeMedTa, Y% ;

n .
M, — MOAyab KPYNHOCTH TeCKa;

HK — uanGosbmas KpynHocTs 3amosuuteneft JlomomuurteibHas Gyksa
o603HayaeT BHA MaTepHana, Hanpumep, HKII, HKI, HKI, HK3 —
HauGoJbliasi KPYNHOCTb COOTBETCTBEHHO HIeOHs, NecKa, I'paBHfA, 3amoj-
HHTENI, MM;

IT{U] — cooTHoUeHWe MEXAy neckoM M wieGHeM no macce, %;

A — KO3 (HIUKMEAT BONOMOTAOLICGHHA W CMaudBaHHA 3aNOJHHTENEN.
Hupgekc 06o3HazaeT BHA MaTepHana, Hanpumep Am, Am, Ar, As — KO3(-
(QUIHEHT BOAONOINJIOIIEHHS H CMAuuBaHHs COOTBETCTBEHHO NecKa, wel-
Hsl, TpaBus, sanoauurtens, %;

W — pozomorvionieHHe MaTepHANOB 3a BpeMsd, perjJaMeHTHpyeMoe CTaH-
naptaMH. HHjekc o6o3Hanaer BuA, MaTepuana, HanpuMmep Wn, Wg—
BOAONOIJIOLIEHHE TIeCKa, IeOHA U T. A., %;

By, Bw, Br, Bs — BononotpeGHOCTL COOTBETCTBEHHO NecKa, uiebus, rpa-
BHS, sanonaunteas, %;
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W, — Baaxsocrs MatepuanoB. Hugekc o6Go3HayaeT BHA MaTepHalos,

nanpuMep Ws n ~— BJIaXXKHOCTD MeCKa;
r — JOJIA lecKa B cMecH 3amoaHuTenefi, %;
a — k0s(GpUUNeHT 3aMONHEHHS TYCTOT M PAa3iBUXKKH 3eped MeGHA (rpae

BH#) PacTBOPOM;
Oy p = KO3 GUUHEHT 3aNOJAHEHHS MNYCTQT H PAa3ABEXKH Seped

NecKa IIEMEHTHBIM TeCTOM;
kg ~ K03 dHIHEHT BHIXOKA GeTOHA;
CsS = TpexxasbiueBHil CHIMKAT (ANHT);
CyS — nByxKanbuuesbll cpangaT (GeNnT);
CgA — TpexKanbuuesHil amoMHHAT (LEJHT);
C4AF — yetbipexxanbliuessft anomodeppur;
MBC — npoayxt MHKPOGHOJOTHYECKOTO CHHTE3a;
CIAB — cyabdurno-#poxKeBas Gpaxka;
BJIXK — naactudmurarop;
My — muonadr;
INAM-I — naacTuguKaTop aAUNKHORHIA;
AMH — acugon-mMblaoHadT;
CII — cuuTeTHYECKA NOBEPXHOCTHO-aKTHBHAA AoBGaBskaj

ITHUTIC-1 — ombinenHs it ApeBeCHBI NEK;
CHB — cmonra HeliTpa/iM30BanHas BO3AYXOBOBJIEKAOMAN;
T'K)K-94 — mosurnapocunokcan;
I'K)X-10 — sTHNCHIHKORAT HaTpHS;
IKXX-11 — MeTaACHIHKOHAT HATPHS;
BTI — 6rterporsepaciomuit NopTIaHANEMEHT}
CCIIIL — cyanparocTofikufi MOPTAAMAUEMEHT,



COHEP)XAHHUE

IlpenucnoBHEe . . 4 4 o & 2 & « « + « F s & 3 & &
1 O6mue MOJOKEHHA .+ o o . .+ 4 . « e
. TpeGoBauus K marepHanam aas npnromanemm Getona . . .
CXojHble JaHHbe AN pacuera ¥ moabopa cocraBa Gerona .
4 PacuetHo- 3hcnepumemanbnuu cnocob onpeneneﬂuﬂ cocTasa TH-
wejaoro GetoHa . . .
5. YckopenHBlit ¢nocol OueHKH Ka'{ECTBa Lle‘VIEHTa B Getone H Ha-
3HayeHHe coctapa Oetroma . . . . .
6. Iloa6op cocraBa GeroHa no Taﬁmmam rpaquam Homorpammam
7. Iloa6op cocTaBa MeJKO3epPHHCTOro (mecyaHoro) Geroxa . .
8. OkcnepuMeHTabHAA RHPOBEPKA M KOPPEKTHPOBAHHE DPaCueTHOro
cocraBa GeToHA, onpeaeeHHe NPOH3BOACTBEHHOTO cocTaBa GeToHa
(C yyeTOM BJIaXKHOCTH 3aNMOJHHTeNel) H pacuer MaTepuanoa Ha
saMec O6eToHOCMecHTeNA . ., ., .
9. InanupoBaHue 3KCIEPHMEHTOB H Buﬁop coc*raaa GeToHOB c npu-
MEHEHHEM MAaTeMAaTHKO-CTaTHCTHYECKHX METOJOB . . . + . . .
10. Onpejnenenne, KOHTPOAbL H OLEHKA KAYeCTBEHHBIX XapaKTepH-
CTHK MaTepHaJ/0B, 6eTOHHONA cMecH H GeTOHA NpH npoexmponaﬂnn

.

€ero cocrasa , . .. .
Ipunoscenue 1. Onpeneneﬂne Bononorpeduocm 3anommreneﬁ B
GeronHot cmecH . . . .

ITpunroxcenue 2, OcoGentocTb nondopa COCTABA THXKEIBIX GETOHOB
Pa3HBIX BHIOB H Ha MarepHajax pasjuyHoro Kaiecrea . . .
Hpunrowenue 3, IlpuuATHE ycaoBHLIE 0603HAUCHHA H conpameuna
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