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YAK 666.973.2.031.1

PekomenpoBano K uspnanuio OToesoM CTPOHTENbHOH HHAY-
CTPHH, KOHCTPYKIHH K wOBHMX Marepuansos Tocctpos CCCP
11 sauBaps 1974 r.

PykosoucTBo 1o mnonbopy COCTaBOB KOHCTPYKTHUBHBIX Jier-
Kux OeTOHOB Ha MOPHCTHIX 3amojHuTensx. M., Crpoifiusmart, 1975
(HUMP)KB Tocerpos CCCP, BHHM)KenesoGeronm MuHcTpoi-
marepuanos CCCP).

COmep:KHT OCHOBHBIE MHOJOMNEHHH H PEKOMEHIalMH N0 OA-
60py COCTAaBOB KOHCTPYKTHBHBIX W  BBICOKONPOUHBIX  JIETKHX
GeTOHOB PasJHYHOrO HA3HAYEHHS, B TOM UYHC/IE CO CIELHaNbHBIMH
cBOfiCTBaMHU.

Manoxensl TpeGOBaHMS K MaTepuataM, KONTPOJABHLIM 0O6-
pasnaM 4 ¢opmMaM LA HX H3TOTOBJACHHMS, PacyeT HCXOMHHBIX CO-
craBop Oerona. [laubl mpumepwnl noxbopa cocraBa GeToHa H
KODPEeKTHDOBKH HX ¢ NpHMEHEHHEM MaTeMaTHKO-CTaTHCTHYECKHX
MeTOJOB.

[TpennzsHaueHo AN HHKEHEPHO-TEXHHYECKUX  PaGOTHUKOB
3aBOJIOB KeJIe300eTOHHLIX H3LENHH, TMPOEKTHBIX M CTPOHTENBHBIX
Ooprasusauuil.

Taba. 26, ua. 2.
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NPEAUCJOBHE

Hacrosiiee PykoBofcTBO COAEPXKHT DPEKOMEHAAUMH 1[0 1noaGopy
COCTABOB KOHCTPYKTHBHEIX H BBICOKONIPOUHBIX IIeMeHTHLIX GeTOHOB pas-
JIMYHOTO HA3HAUEHHS,, MSrOTOBJEHHBIX Ha KPYMNHBIX ITOPUCTHIX 3amoJ-
HUTEJASX H HA IJIOTHOM WM TOPHCTOM TiecKe.

Pexomenayemass MeTOLHKa pacueTa ONBLITHOM IIPOBEPKH ¥ XOp-
DEKTHPOBKH COCTaBOB 00ECHeuHBAIOT IIOJNYYeHHEe KOHCTPYKTHBHEIX H
BBICOKOIPOUHBIX JIErKMX OETOHOB C 3aJaHHBIMH IOKA3aTeJNSIMH IO IIpO-
YHOCTH, OOBeMHOH Macce, ynoBoykaanbiBaeMOCTH O€TOHHOH cMecu
IPYTHM XapakTepUCTHKAM I[IPH MHHMMAJILHO BO3MOXHOM (HA JAHHHIX
MaTepHanax) pacxojie LeMeHTa.

Hacrosiee Pykosoncrtso paspaborano HUIM)KBom Toccrpos
CCCP (xangupatol TexH. Hayk I'. A. Byxerny, P. K. )XurkeBuu,
I. TI. Kypacosa, JI. U. KapnukoBa, umxkenepm I. M. Koseabuesa,
10. M. Pomanos) # BHHHMKeneso6eronom MIICM CCCP (xaumupaTtol
texd. Hayk B. I'. Jlosxuk, B. A. Jlopd, mmxenepsr D. A. I'poccman,
E. II. ¥Ycrumenko) cosmectHo ¢ ApMHHCA Toccrpos Apm. CCP (m-p
TexH. Hayk mpod. M. 3. Cumonon), Munckum HHUCM MIICM
BCCP (xaugupgatel TexH. Hayk M. M. Hspaeaur, C. M. Karau), Ku-
eBckum HUHUCMU MIICM YCCP (xaHa. texd. Hayk 0. J. Hanues-
cxuit), HUWKepamsutom MIICM CCCP (xamx. texs. Hayk B. IL. Iler-
poB), LHWMHUIIlI xmanmma TocrpaxpaHerpos (KamA. TeXH. Hayk
H. s1. Cnusax), BHUWCTom Munnedrerascrpos CCCP (kamap. Texu.
Hayk JI. C. IluBenn), wmHcTHTyTOM Opropomcrpot MHuHNpPOMCTPOS
CCCP (kang. texd. Hayk C. Il. TuxoHoB) npu yuactuu anpHeBocTOY-
Horo Ilpomcrpoiinuunpoekra Munctpos CCCP (KaHK. TexH. Hayk
JI. A. KysrenoBa), PocroBckoro Ilpomcrpoiinnunpoekra TIoccrpos
CCCP (xaup. texH. mayk B. T. Xwurpos, unx. B. &. 3raxomckuii),
HHWHnpomerposs Munnpomctposs CCCP, r. ¥ba (kaHa TexH, Hayk
B. II. UepHeies).

Bce 3ameuaHHs M MOXKeJMaHHs 10 COAEDPKAHMIO HAacToAllero Py-
KOBOAcTBA mnpochGa Hampamaats B HWM)KB (109389, Mockea, 2-a
Huceruryrekas ya., 0. 6) usu so BHHH )Kenesoberon (111524, Mock-
8a, ya. [Taexanosa, 0. 7).

Hupexyus HHHKB Hupexyus BHHH Kereaoberon



1. OBIUHE TOJNOXEHHUS

1.1. Hacrodiee PyKoBOZCTBO YCTAHABJIMBAET METOAHKY HoAGopa
4 TOPSIOK Ha3HAaueHHs COCTAaBOB Jerkux GeToHOB mapok 150—500 mo
IPOYHOCTH [PH CXKATHH, NPHIOTOBJEHHBIX Ha IEMEHTe, HeopraHuue-
CKHMX KDPYNHBIX NOPHCTHIX 34NOJHHUTENSIX M NOPHCTOM HJH NJIOTHOM Mec-
Ke H [PHMEHSeMbIX JJIA HSTOTOBJEHHS! COOPHBIX W MOHONHMTHBIX KOH-
CTPYKIHE PasJHYHOro HasHaueHHs.

IlpumMevaHue PyKoBOLCTBO He pAaCHPOCTpaHAETCS HA JETKHe
6eTOHEI, TpHMEHsSeMble B arpecCHBHBIX CpeNax, NPH HEHCTBHA BBICOKHX
TeMIepaTyp H B JPYTHX OCOOBIX ciyyasx.

1.2, Henvio nopbopa cocraBoB GeTOHa SBJSETCS HasHaueHHEe pac-
XOJla MaTepHalioB s NDUTOTOBJEHUS OGETOHHOH cMecH ¢ 3aZaHHEIMU
XapakTEePUCTHUKAMH H NoJdydeHHsi OeToHa ¢ TpeGyeMBIMH CBOHCTBAMH:
MPOYHOCTLIO NPH CXAaTHH H OOBEMHOH MAaccod, a mpH HEeOGXOLHUMOCTH
TaKkKe H IJIOTHOCTHIO, MOPO3OCTOHKOCTBIO, YCAJKOH, IPOYHOCTBIO Ha
OCeBOE PACTHIKEHHE ¥ JPYrHMH TpHA BO3MOMKHO HanWMeHbileM PacXoAe
eMeHTa.

1.3. PykoBoxacTBo InpexycMarpuBaer moJ00Op cocTaBa Jerkoro Ge-
TOHa HPH €ro YINIOTHCHHH BHOpamueli u TBePAEHHM B HOPMAJBHBIX ycC-
JIOBHSIX MJIH NIPH TEIVIOBOH 006paboTKe NpH aTMOCGEPHOM I aBJEHHH.

1.4. TlpupaTeil B pesyasrare nogbopa cocraBa OeTOHAa pPacxox
IeMeHTa He JOJIKeH IpeBHINATh 3HAUEHHI, YCTaHOBJAEHHbX THIOBEH-
MH HODMAaMu pacxoia ueMeHTa njaa OeToHOB cOOpHBIX OeTOHHBHIX WM
JKeNe300eTOHHBIX H3feau#l MaccoBoro npousBoicrsa, CH 386-74.

1.5. B sapanuu Ha noabop cocraBa GeToHA NPHBORATCS:

obpemMHass Macca GeTOHa B BEICYIIEHHOM JO0 IOCTOSIHHOM MacCh
COCTOAHNH, YKa3aHHasl B IIPOEKTE;

IpoeKTHas Mapka GeToHa W OTHYCKHAasi €ro IPOYHOCTb INPH C¥Xa-
THH, TepefaTOYHas NPOYHOCTb (Vi INpefBapHTEbHO-HANPHKEHHBIX
KOHCTPYKUHMi), a TakKe, NPH HeOoOXOJHMOCTH, IDOYHOCTb B JApYyrue
CPOKH, NPeJyCMOTPEHHEIE MPOEKTOM;

MapKa O6eToHA 1O MOpPO3OCTOMKOCTH, BONOHENPOHHIAEMOCTH, a
TaxxkKe JpYyrue JOINOJHUTENbHBIE XapaKTePHCTHKH OeTOHa, yKasaHHHE
B NPoeKTe (N0 HeoOXOZMMOCTH);

JKECTKOCTb HJIHM MOABHIKHOCTD GeTOHHOH cMecH;

XapaKTePHCTHKH HCXOAHHIX MaTepHaJoB;

TEXHOJIOTHYECKHe I1apDaMeTpPhl NPUrOTOBJNEHMS M YKIafAKu GeToH-
HOfl CMeCH, a TakKe YCJOBHS M PEXUM TBepieHusi OeroHa.

ITpumeuanue. Eciu k 6eToHy NpeNBABAAIOTCS HOMOJHHUTENb-
Hble TpeGoBaHHS (IO HIPOYHOCTH INPH pACTAXKEHHH WJIM H3ruGe u Ap.),
TO noL6op coctaBa NPOMSBOJLHUTCH [0 STHM XapaKTeDHCTHKAM C 9KC-
MePUMEHTANBHBIM  YCTAHOBJACHUEM (AKTHYeCKUX MepexXOfHbix Koaddu-
LUEHTOB K MapOYHON npoyHocTH mo cxartuio. OpHEeHTHPOBOYHBlE 3HA-
YEHHs] NEePeXOAHbIX KO3 dHIHEHTOB, HEOGXOAUMBIE IS NPEXBapPHTENb-
HOTO pacueTa ONBITHHIX 3aMecoB, npuHuMaroTcad no raase CHull «Be-
TOHHBIE U Ke/1e300eTOHHEIE KOHCTPYKILHUY.

1.6. TlogBop cocraBa GeTOHHOH cMecH TPOU3BOJMTCH pacdeTHO-
9KCHEePHMEHTAJbHBIM CIOCOGOM M BK/IIOYAET CJEAYIOHIHE OCHOBHBIE 5Ta-
bl
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BEIGOP M TPefBAPUTENBHYIO OLUEHKY NPHTOAHOCTH MMEIOUIMXCSl Ma-
TEPHAJIOB B COOTBETCTBHHM ¢ TPe6OBAaHWSAMH ri. 2 Hacrosmiero Pyko-
BOJCTBA;

pacdeT HCXOAHBIX COCTABOB GETOHAa JIJIS ONBITHBIX 3aMECOB;

NPOBENeHHE ONHTHBIX 3aMeCcoB M 00paGOTKY NONYUCHHBIX Pe3yadb-
TaTOB;

HasHaueHue pabouero cocTaBa OeTOHHOH CMeCH M ero KOPPeKTH-
POBKY B NPOH3BOJACTBEHHBIX YCIOBHAX,

2. TPEBOBAHHS K MATEPHAJIAM
AJig IPUTOTOBJEHHA BETOHA

2.1. B xayecTBe KPyNHOIO SamOJHHTENS JJisi NPWUTOTOBJEHHS Jer-
kKux OeToHOB Mapok 150—500 npuMeHsOTCS MCKYCCTBEHHHE U TMpH-
POAHEIE TIOPHUCTBIE 3ATIONHHTEH.

2.2, KpynHble IOpHCTHIE BaNOJHHUTENM  JOMKHH  YAOBJIETBOPSTH
rpeGosanuam T'OCT 9757—73 «3anoaunteny nopHCTHE HEOpraHHue-
ckue mas Jjerkoro Gertona. Knmaccuduxanus um obmue TexaHYecKHe Tpe-
GoBaHMfA», COOTBETCTBYIOIIMX CTAHAAPTOB MJIM TEXHHYECKHX YCIOBMil Ha
OTHENbHBEe BHIB TIOPHCTHIX 3aNOJHHTeNEH, a TakxKe CHAeAYIOHIUM Tpe-
GoBaHUAM:

a) namGonpmimii pasMep 3epeH fosaxeH ObTh He Gosee 34 pac-
CTOSIHHSL MEXKJAY apMaTYpHBIMH CTEPKHSIMM HJIH TOJIHHBLI 3a-
UIMTHOrO CJI0ST M He OoJiee /3 TOMIMHBI M3NeNuil; NpH TOJ-
OiMHe wuageauss 25 MM u MeHee HAHGOJDBILIME pa3Mep 3epeH
3aNOJHNUTES] JONYCKAaeTcss NPMHHMATL He OGosee 1/; TosmmHbB
H3JeNusA; TIPUMEHEHHE 3aloJHUTeNI ¢ INPedeNbHOH KPYIHOCTBIO
40 MM momycKaercf TOJBKO IPH COOTBETCTBYIOIEM TEXHWKO-
IKOHOMHYECKOM 000CHOBAHHH;

6) cooTHOWleHHe MeXAY (paKUMSIMH XPYIHOrO SanoJHHTENsT pe-
KOMeHJyeTcd NIpPHHMMATh C YyYeToM JaHHBIX Taba. 9 Hacrod-
mero Pykosozcrsa. Ilpu 9ToM CpexHds mpo4yHOCTb cMecd dpak-
H¥f KPYnNHOrO 3amoHHTeNs B UMWJIMHApE, pacCyMUTaHHas 1o
dopmyne (1), moKHa YHOBIETBOPATH TPeGOBAHHAM I. 2.2 «B»,
a o6beMHad HACHIIHAA Macca, cmecH dpaxuuii — . 2.2 «ry;

B} NPOYHOCTb MNpPU CXATHH B3aMOJHUTENS J[OJKHAZ HAXOLUTHCA B
npefenax, ykKasaHHHX B Taba. 1;

r) obbeMHasi HACHITHAS Macca KPYNHOTO NOPHCTOrO 3amOJIHHTENs
HOMXKHA OBITh, KaK IPaBHJO, He GoJee BENHYHH, YKa3aHHEIX B
tabm. 2.

2.3. B KauecTBe MeJKOTo 3amoJHHTeNs (Mecka) s KOHCTPYKTHB-

HHIX Jerkux GeronoB mapok 150—500 ucmonpaytores:

HCKYCCTBEHHBIE M NPUPOJHBIE NODHCTHIE IIECKY, YAOBJETBOPSIONIHE
tpebopanuam I'OCT 9757—73;

CMECH MOPHCTHIX H IIOTHBIX NECKOB;

NPUPOIHEIE myoTHEe necku o TOCT 8736—67.

2.4, PexoMeH[yeTC TNPHMEHATb MeJKHE IOPHCTHE SAMOJHUTENH
(mecKn) MAM cMech TMOPHCTOrO M IUIOTHOTO NECKOB, YAOBJICTBOPSIONHIVE
CIERYIOLYM TeXHHYECKUM TpeCOoBaHHAM:

a) 3epPHOBOH , COCTAB JOJUKEH HAXONUThCA B CHEAYVIOUHX mpezne-
Jax:



Ta6auuma 1

PeKOMEH,H,yemaﬂ OPOYHOCTh KPYNHBIX MOPHCTBIX 3anoiurened B 3aBHCMMOCTH OT 3aJaHHOK MapKH Oerona

Sapannasi Mapka

Mapka kpynsoro

TIpounoeTe Rpu cHaBAWBaHMR B Luangppe o TOCT 975868, MIla

6eroHa 3arlONHHTE A NMOPHCTOTO IeGHS
10 MPOTHOCTH (KpoMme HITAKOTIEM30BOTO arJIoNOPATOBOrG
NIOPHCTOTO TPaBHs I1AKOTIEM30BOTO Ie6Hs Ie6HsS
H arJoropHTOBOTO)
150 11 756 — I1200 1,6—b5,5 0,9—-2,7 0,5—1,8 0,6—1,2
200 I1100 — I1250 2,0—6,5 1,2—-3,3 0,6~2,2 0,7—-1,4
250 I1125 — 11300 2,5—8,0 1,5—4 0,8—2,7 0,8—-1,6
300 11150 — I1350 3,3 u Gonee 1,8 u Gonee 1,1 u Gojee 0,9 u Goiree
350 I1200 — 11350 4.5 » 2,2 » 1,4 » | »
400 11250 — I1350 5,5 » 2,7 » 1,8 » 1,2 »
500 [1300 — 11350 6,5 » 3,3 » 2,2 > 14 o>

[Ipumeuvanue. 3mech u jaiee MPOYHOCTHHE XaPAaKTEPHCTHKH MaTepHasoB

MIla (meramackansx); 1 MIla = 10 krc/cm2.

B cootBeTcTBEH ¢ cucTemoi CH nmaHH B




Pasmeps orsepcrnit ITonubie ocTaTky Ha KOHT-

KOHTPOJBHBIX CHT, MM poabHBIX cutax, Y% ob6bema

5 0—10
2,5 15—35
1,25 30—50
0,63 40-—65
0,315 65—80
0,14 90—100

0—10

Tlpoxon uepes cuto Ne O14;

6) Momyse KpymHOCTH, onpeneisemMefi mo I'OCT 8735—65 «Ilecox
LJIsi  CTPOWTeabHBIX paboT. MeTogbl HCUOBITAHUA®, HOJKeH OHTh OT
1,8 go 2,5.

TaGnuma 2

MakcumalbHasi Mapka no oGseMHOM HachIIHOH Macce KpymHBIX
3anoJHHTENe B 3aBHCHMOCTH OT 3alauHoil 00beMHOM Maccsl ferona

Sanannas o6weMHast Macca Maxcumanbuas gaa?ox‘"e:{ I;(&}J'Trsxlﬂoro TIOPUCTOTQ
6eToHa B BHICYIIEHHOM
JO TIOCTOAHHOH -

MacCht

COCTOSIHHH, Kr/m® AJNs rpaBuA a5 mebus
1200 — /500 —
1300 4507600 — /500
1400 5007700 — /600
1500 600/800 500/700
1600 700,900 600/800
1700 800/— 700/900
1800 900/— 800/1000

IIpumeuanue. B uyncinrene nanel 3HayeHHs OGHLEMHOR HACHIHOM
Macchl (Kr/m3) KDYNHBIX NODHCTBIX 3alOJHATENEH TIpH  HCTOSb3OBaHHU
IAOTHOrO TecKa (KBapmeBoro W T. I.), B SHaMeHaTele — IPH HCNOJb3O-
BaHUM MOPHCTOTrO IecKa, NOJNYYEHHOTO B Mpolecce JAPOGJIEHHS NPUMEHse-
MBIX KPYMHBIX 3alOJHUTENef MM OrceBa OT HHX Meikoli ¢pakuun. OGb-
emHas Macca cBemme 1800 kr/M3 nomyckaercss TOMRKO AJs OeTOHa Mapok
300 u Goee;

B) ofbeMHasl HacHIMHAS Macca AO/KHA ObITh HE MeHee:

600 xr/mM® — nas GeroHoB mMapok 150—250;

800 kr/mM® — pas G6etoHoB mapok 300—500.

2.5. [InoTHHII MECOK  AOMKEH  yHOBJIETBOPATb  TpeGOBaHMAM
I'OCT 8736—67 «Ilecox nng crpoutenvbix palor. O6mue Tpebosa-
wug» 7 F'OCT 10268—70 «3anosaurtenu njisi TAXKenoro OertoHa. Tex-
HHYeCKHe TpeOOBaHusI». ’

2.6. B xauecTBe BAXKYILIELO MPUMEHSAIOTCH IEMEHTH, COOTBETCTBYIO-
mue raaBe CHull «Bsxyumue maTepnalpl HeopraHuueckHe H J06aBKH
A1 GETOHOB H PACTBOPOB».

IMpn »soifope BAXYyLIEro npeANOYTEHHE CJAEAyeT OTAaBaTh NOPT-
JaHAUEeMeHTaM ¢ HOpMaJbHOM rycToTol 1o 27%.

Mapky uementa (no I'OCT 10178—62* «IlopriannuemeHT, ma-
KONODPT/IaHAUEeMEHT, NYINOJAHOBLII MOPTAAHAUEMEHT W HX pPasHOBHA-
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HOCTH») B 3aBHCHMOCTM OT MHPOEKTHOH Mapku GETOHA NPUHHMAIT WO
Taba. 3.
Ta6aunuma 3

Mapxu neMeHTOR AJiA MPUrOTOBJEHUS JIErKUX OETOHOB

Mapkn uementos ro 'OCT 10178—62*
IIpoexTHast Mapka
JIETKOTC GeToHa
pPeKoMeHyeMble FonycxaeMele
150 400 300, 500
200 400 300, 500
250 400 500
300 500 400, 600
350 500 400, 600
400 500 400, 600
500 600 500

2.7. Boga nomKHa YHOBJETBOPATh TpeboBauusaimM riaBm CHull
«Beron Ha HeopraHuyecKHX BMKYILHX Y 3aTOJHHTENAXS.

2.8. lns ynyuwenns (OPMOBOUHBIX CBOACTB OETOHHOH CMecH, yc-
KOpeuusl TBepieHHs 6eToHa M T. A. MOryT OHTb HCHNOJL30BAHEL PAsJIMY-
HEle XuMuYeckKHe I00aBKH B COOTBETCTBHM C pPEKOMEHZALMAMH IJaBHl
CHull «Bsaxymue MaTepuasbl Heopraiudeckde H H0OaBKH s GeTOHOB
H PacTBOPOB» C 06A3aTENbHBIM YTOUHEHUEM AOSHPOBKH, a TAKXKe PEMHMA
TBEPIEHNA GeToHa IIPH NpuMeHeHHH A00aBKH.

3. PACYET UCXOAHBIX COCTABOB BETOHA
JAJ15 ONBITHBIX 3AMECOB

3.1. Pacuer mucXxomHbix COCTaBOB O0€TOHa MJiIs1 ONBITHHIX 3aMeCOB
IPOU3BONHTCS TOCHAE HCHOBITAHHS 3aMOJHHTENeH, npefHasHauaeMblX MAJs
IIPHrOTOBRJEHHS GeToHa.

3.2. OnpeneneHuio moAJaexar C/HeLYIOHIMe CBOWCTBA 3amoJIHATENE!:
o0beMHasl HacblllHAsl Macca KPYNHBIX W MEJKHX 3amoJHATeNeld, o0BeM-
Hasf Macca 3epeH B I[eMeHTHOM TecTe, NPOYHOCTh M MeEXK3EepPHOBAA NY-
CTOTHOCTb KPYIHOIO 3aNloJHHTENsl, a TaKxKe BOXONOTPEOHOCTL IECKa.

HcnbiTanne nNOPHCTHIX  3amoJIHUTENEH NpPOBOAMTCS no I'OCT
9758—68 «3amosHnTeNM HOPHCTHIE HeOPraHWYecKHe KJs Jerkoro 6e-
TOHA. MeTOﬂJ;I HCOBITAHHS.

Omnpepnenenne BOJONOTPEOHOCTH IecKa NPOBOKUTCA 1O MeTOMAHKE,
H3JI0KEHHOH B NpuoxKeHuu 1.

Ilpumeuanue. [onyckaerca onpefensts o6BEMHYIO Maccy 3e-
peH KDYIHRIX HOpHCTHIX 3anoinurenefr mo n. 4 T'OCT 9758—68 c
HOCAEAYIOIHM HepecyeToM Ha oOBEMHYI0 Maccy 3epeH B ILEMEHTHOM
rTecre. IlepeBofHON Ko3ppHIHEHT MOKET ONpeAeaATbCH SKCHepHMEH-
TAJAbHO HJH NIPHHNMATBCH OPHEHTHPOBOYHO paBHEM: 1,06 — naa mopu-
ctoéro rpasud u 1,1 — a5 nopucToro webHs.

Ilpn npumeHeHMH XPYNHBIX TOPHUCTHIX 3amOJHHUTENEH JABYX MM
Tpex ¢pakuuit (5—10; 10—20 u 20—40 MM) NOMHEMO HCOBITAHHS OT-
ZIeNbHBIX ¢pakiuil ONpeme’sioT XapaKTePHCTHKM ABYX- HJIM TpeXdpax-
L[HOHHOrO KDPYIHOTO 3aHONHUATENS:

CPefHIOI OOBLEeMHYI0 HACHIIHYI0O MAacCy ONpefeNfioT HCIBITAHHEM
npoOH, cocTosiiell u3 pasHbix ¢paxkuufi NpH NPHHATOM MX TPOUEHT-
HOM COOTHOLIEHHH;
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CPEaHION oﬁ-x:emayro Maccy 3€pPeH 3anoJHUTENST B LEMCHTHOM Te-
cre onpefensior no I'OCT 9758—68;
CPESHIOI MPOYHOCTD OUPEReNsoT no dopMyne

Rg = 0,01 (Rﬁ(l) Xl “}‘ Rﬁ(g) X2 + R;L:(3)X3) ] (l)

rne Ry(1ys Ri(g), Ri¢(ay — MPOYHOCTb KaMz0¥ (ppaKuum;
1, X2, X3 — IPOLEHTHOE cofepkanue KaXaoli (pakiuuu
B cMecH (o Macce).

3.3. Pacuer w Ha3HaweHHe HCXOZHOrQ COCTaBa Jerk#ix GeTOHOB Ha
IJIOTHOM TIeCKe IPOHSBOAHTCS B CJHELYIOWIEM IOPSAKE:

a) mo Tabn. 5—6 (cM. NpumIOXKeHHe 2) ONpeNensercs pacxof ue-
menta I[ (xr/mM3) B 3aBHCHMOCTH OT 3ajaHHONl MapkH OETOHA, MapKH
IeMeHTa, HauboJblled KPYNHOCTH M NPOYHOCTH KPYMHOTO 3aMOJHHTE-
JIST ¥ JKeCTKOCTH (TMOZBHXKHOCTH) GETOHHOH cMecH;

6) mo Taba. 7 (cM. npuiOKeHHe 2) ONpeNeNsieTcsl  HaYalbHHH
pacxox Bomel By (a/M®) B 3aBucHMOCTH oOT 3ajaHHOR  KECTKOCTH
(monsuxkHocTH) OeroHHoON cMecw, mauGosbluell KPYMHOCTH H BHIa 32-
TOJHUTENS

B) mo Tabn. 8 (cM. mpunoxenue 2) onpexensiercs o6beMHAf KOH-
LEeHTpAUusl KPYINHOro 3aNlOJHHTENs (* B 3aBHCHMOCTH OT BHIGPAHHOrO
pacxolia IleMeHTa W BOXLBI, 3ajaHHoHl o6beMHoll Macch GeroHa, 06BeM-
HOM MAacCHl 3epeH KPYIHOrO 3amoJIHUTeNss W BOLONOTPEGHOCTH mecka.

Tlpy 3ToM 3HayeHHe ¢ He JOJKHO MpeBHIIaTh Oollee ueM Ha
0,05 onTuManbHOM BeNMYMHBl, YcTAHABAMBaeMOH no Taba. 4 Hacrod-
mero PyKOBOICTBa, B 3aBHCHMOCTH OT MEX3ePHOBOM NYCTOTHOCTH 3a-
NMOJHHTENS] M yHoOOoyKIageBaeMocTH OeroHHOR cmecn. Ecam 3to ye-
JIOBHE He BHINOJHSETCH, TO CJHeLyeT NPUMEHATH OoJjee JeErkue samoJ-
HUTENH.

Pacxon xpynHoro mnopucroro sanonHuTens (xr/m®) onpegensercs
o QopmyJe

K = 1000 @ v, ,, (2)

TZe Vi.x — OOBEMHAsi Macca 3€peH KPYMHOro 3amoJHUTENS B LEMEHT-
HOM TecTe, Kr/a;

r) pacxom MJIOTHOro mecka (Kr/m%) paccuuTEIBaeTcsi B 3aBUCHMO-

cTH OT 00beMHOl Macchl GeToHa V6.cyx ¥ Pacxoia iemeHTa I u xpyn-

Horo sanoauutedas K no dopmyie
=95 oy — 1,150 —K; 3)

I) obmumit pacxon Boast B (/M%) paccuuTHBAETCH € YYETOM mO-
NpaBOK Ha PACXOAB KPYNHOTO TNOPUCTOro 3aMONHHTENsT ¥ IleMeHTa, a
TaKKe BOAONOTPeGHOCTH mecKa:

B=B,+ B, + B, + By", 4

rne Bp— HavajbHBI pacxoj BOAM, NUPUHATHE 1o Taba. 7 (cM. npH-
JIoXKeHue 2);
By —rmonpaBka Ha 0GBEMHYI0 KOHUEHTPALMIO XDPYIMHOTO SamOJHH-
Teqad, onpeneisemas no ¢gopmyne

* @ - aGCcOMOTHB 06beM (KOHHEHTPAlHs) KPYNHOrO HOPHCTOro

sanonHuTeNs B 41 Ha | M3 Gerona, meneunwtit wa 1000,
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By = 2000 (¢ — 0,37)%; (5)
By — nompaBka Ha pacxoj LeMeHT2, pacCYHTHIBaeMas mo dopmy.e
B; = 0,15 (I] — 450) mpu I > 450 (6)

(pn I < 450 B, = 0);

B3" — nonpaBKka Ha BONONOTPEOHOCTh IWIOTHOTO Inecka — Bn, pac-
cunTHBaeMas no bopMmyse

0,027 (B; —7)

Vi

~ 0,01 T (By—T). (7)

<3
|

Tabaumna 4

Pexkomennyemas o0beMHash KOHLUECHTPAUUS KPYNHOro 3anojgHuTedNs

O6beMHan KOHLEHTDALHSA KPYIIHOTO 3aNONHHTENS] ¢ NpH
MexsepHoBas
NYCTOTHOCTD JKECTKOCTH ocajKe KOHyca oCafKe KoHyca
3aTIOJHATENSA cBpime 30 ¢ 1—2 cm nin 3 oM M Gojee
xectkoetn 10—30c¢
0,36 0,52 0,49 0,47
0,38 0,50 0,47 0,45
0.4 0,48 0,45 0,43
0,42 0,46 0,43 0,41
0,44 0,44 0,41 0,39
0,46 0,42 0,39 0,37
0,48 0,40 0,37 0,35
0.5 0,38 0,35 0,33
0,52 0,36 0,33 0,31
0,54 0,34 0,31 0,29

3.4. Pacuer MCXONHOrO COCTaBa JIeTKMX OETOHOB Ha IOPHCTOM HJIH
cMemaHHOM (MOPHCTOM M INIOTHOM) necke TNPOH3BOAHUTCS B Clelaylo-
1eM NopsiiKe:

a) no Taby. 5 u 6 (cMm. npuAOKeHue 2) ompenensiercss PacXox HE-
menta [ B 3aBHCHMOCTH OT MapkH GeToHa M UeMeHTa, Haunbosbuei
KPYNHOCTH M TPOUHOCTH KPYNHOrO 3amOJHHTENS M KEeCTKOCTH (HoA-
BHXKHOCTH) OeTOHHOH cMecH;

6) no Taba. 7 npHiIOKEHHs 2 onpelensercsd HayaJbHBIM pacxof
BOAL By B 3aBHCHMOCTH OT 3aJaHHOH XeCTKOCTH (NmoABHKHOCTH) Oe-
TOHHOH cMecH, HauGoJbuIel KPYMHOCTH M BHAA KPYIHOTO 3amoJIHH-
WG

B) mo Tabiu. 4 Hacrosmero PYKoBoACTBa onupenensercs obbeMHas
KOHUEHTPAUHS KPYMHOro 3amoJHUTENIss (¢ B 3aBHCHMOCTH OT ero my-
CTOTHOCTH H JKECTKOCTH (moABMXKHOcTH) OeroHHoii cMecd M mno dop-
MyJe (2) paccuuThIBaeTCS PACXOL KPYIHOTO 3aMOJHUTENS,;

r) mo ¢opMyne (8) pacCuMThIBaeTCS pacXol NOPHCTOrO IMecka
ITnop (xr/m®), ofecneunBaroluii noJiydeHHe sajanHolt oObemHoONl Mac-
chl 6eToHa B CYXOM COCTOSIHHM Yg .yy B 3aBUCHMOCTH OT DAacxona

pementa I u Bomsl (Bo+B,+B:), o6beMHONl KOHIEHTpaUMH KPYIROrO
sanosmuTens @, BojonorpeSHocTu mopucroro B wu miortworo BYY
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neckoB (%), TIOTHOCTH LEMeHTA Yy K IVIOTHOrO mecka Yp; (B Kr/n)
i 0oO6bLeMHO! Macchl gepeH MOPUCTOTO Tecka B LEMEHTHOM TecTe Y3y

A—3ICy )
Mpop = ———, (8
nop CEOP—C%”
rze A=1000(1-q>)*——?l£—'—(Bo+Bl+Bz); 9)
14
ZM=1v6—1,161] —K; (10)
140,02 (BX —7
CE'= Yn—h (11)
1
Y

140,02 (BRP —7)

10
‘Bp=

(12)
V3n

Besnunna By B ¢opmyne (9) npuHuMaercs paBHOH HYMO NpH
06beMHON KOHUEHTPALHH KDPYNHOTO 3aNOJHHTENS ¢, COOTBETCTBYIONIEH
ONTHMAJbHOMY 3HAYeHHIO, yKazaHHOMy B Tala. 4, Hacrosimero Py-
KOBOJCTBA.

ITpr yBesnyennu OOGBEMHOH KOHUEHTDAUUM KDPYNHOrO 3arOJHHTENS
Ha 0,05 (mo cpaBHeHMHIO C ONTHMAJLHOM) B; NpPHHIMAETCs pPaBHBIM
5 n/m?;, BenwuuHa B, B dopmyne (9) paccuuthBaerca no dopmyac
(6); Benmuynna K B ¢opmyie (10) paccuurmBaercs mo dopmyae (2);

1) no ¢opmyae (13) paccumTbiBaeTcss pacxoh IJIOTHOTO INeCcKa
IIuaz (xr/M®) B cMemanHOM necke

g = 2T — Hyep- (13)
[Tpumewanus: 1. Eciu npu pacuere no c¢opmyae (8) Benn-
upHa [Inop OKaxeTcs MeHbiie 20 kr/m®, To GeTOH CJAeNyeT TOTOBHTH

TOJAbKO H4 IJIOTHOM MecKe H pacyeT cocraBa OeTOHAa BeCTH B COOT-
BETCTBNH C 1. 3.3 Hacrodauero PykoBoxcTBa.

2. Ecin npu pacuere no dopmyne (13) semuuuna [Tny oxakercst
B npepenax =20 kr/m® To GeTOH caegyeT rOTOBHTb TOJNBKO HA TIOPH-
CTOM TIECKe.

3. Ecin npu pacuere no ¢opmyste (13) semwunna [Tng okaxercs
menpiie 20 xkr/m%, To ciegyeT MOBTOPHTbL pacuer ¢ OGBEMHOM KOHIUEHT-
pauuefi KPYMHOro S3amoJIHHTENs, yBenumueHHo# Ha 0,05 mnporus ontu-
MaapHoM (Mo Taba. 4) WIH NPUMEHHMTh JUIS NPHUrOTOBJEHHS GeroHa
6oJiee JierKve NOPUCTbIE 3aNOJHUTENH.

4. Ecim npuMmeHsieTcA CMeCh IBYX TNODHCTHIX I[€CKOB, To B ¢op-
MyJe (8) BMeCTO XapaKTEpHCTHK IJIOTHOIO TNecKa y,'}" u BE' cnenyer

MOCTaBUTh  COOTBETCTBYIOIIHE  XAPAKTEPHCTHKH BTOpOIO NOPHCTOrO
eckKa,

e) obwuit pacxol BoAbl B paccynTeiBaercs no GopMmydne
B = B, + B, + B, 4- By" 4 B3P, (14)

rae Bo, By u BY" — npunpmaotes no m 3.3 «m» Hacroauero Pyko-
BOJCTBA;
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B, — nompaeka Ha @, IpUHUMAEMas B COOTBETCTBHM C I. 3.4 «r»
HacTosiero PyxoBOACTBa;

B3°® —nonpaBka Ha BOAONOTPEGHOCTH IIOPHCTOrO IECKA, DACCHH-
ThiBaeMasa no opmye

B1o? — 0,02 noe_ (B _7) . (15)

Yar

3.5. Jisi OnBITHRIX 3aMECOB MOMHMO HCXOZHOrO COCTaBa Paccy-
TEIBAIOTC 110 METOJNHXe, onHcauHo#i B mm. 3.3 m 3.4 Hacrosmero Py-
KOBOJCTBA, €lle ABa COCTaBa, B KOTOPHIX PACXOj IeMeHTa OT/IHYaer-
csl OT NPHMHSATOTO B HCXOHZHOM cocraBe Ha =*+10—20%.

3.6. Ecin Ha npuHATHX MaTepuaNax Henb3sd NOJAYYHTb 3afaHHYIO
o6beMHYI0 Maccy OerOHa NpPH JONYCTHMBIX 3HAYeHWsX ¢, TO JHa-
11a30H BapbHPOBAHHS pacxoja leMeHTa no 0. 3.5 ciexyerT yMEHBIUNTb
TaK, 4TOOLl YNOMSIHYTO€ BBHIUIE YCJAOBHE BLINOJNHAJOCH, WIH IPHHSTH
JpYyrue 3anoJHHUTENH.

3.7. B cayyasx Korxa AJs OPHTOTOBJEHHsS JIECKOro 6eToHa HC-
HOJIB3YIOTCA KDPYMHBIH M MENKWA MOPUCTHIE 3aNOJHATENM ONHOTO BHAA
H B 3amaHHH Ha mouGop cOCTaBa He YyKaseiBaeTcss oOBeMHas Macca
6eToHa, a 3aJaeTCcs TOJbKO €¢ BEPXHMH INpeles, pPacXof OTHACAbHHX
dpakuyi 3anoJHUTeNeH MJIsi NPUTrOTOBJEHHS OeTOHA MOMKET YCTaHaB-
JuBaThcd mo TabM. 9 MpPHIOKEHHS 2 B 3aBHCMMOCTH OT XXECTKOCTH
(nmoxBuxKHOCTH) OGETOHHOH CMECH, NMPUHATHIX PACXOROB lEMEHTa H Ha-
uboabLIell KPYMHOCTH 3afMOJHHTENS.

Janee pacueToM onpepensieTcs oxupaeMas ofpeMuas Mmacca Ge-
TOHa B CYXOM COCTOSIHHH Ye.cyx (Kr/M®) no dopmynam:

Vo.cyx= 118+ 2 V;y; (16)
unu
Vﬁ.cyx=1’15H+VHVH+ VKVK’ (17)

rae V;, Vg u Vg — Hacwinneie o6beMsl Kaxmol ¢pakuue samon-

HHUTENISI WIH TIeCKa W KPYIHOrO 3aNOJHHTENS,
M3,

Yi» Y7, Vg — Hacomuble ofbeMuble Macchl (pakuuil, samos-
HHTEJST WIH I[IeCKa M KPYIHOTY 3ATOJHUTENS,
Kr/m3.

Ecan pacueTHas oOveMHast macca OGerodHa mnpeselmaer Tpebyemoe
3HaueHHe, CAeJYeT NOBTOPHTb pPACUeT COCTaBa GETOHA B COOTBETCTBHI
¢ pekomeHganusMu 1. 3.4, mpunuMas B hopmyxae (8) Cp'=0.

Ecmu npu pacuere 1o 3Toli MeToZHKe pacueTHass ofbeMHas Macca
6eToHa oxamercsA Bhllle Tpefyemo#t (cM. mpuMeyanme 3 k m. 3.4), To
HeoBXOMHUMO NPHUMEHHTL IS NDPUTrOTOBAeHHs GeToHa OoJsiee Jierkue mo-
PHCTHIE 3aMOJHUTENH.

3.8. IIpu HeobxomuMocTn moabopa ONHOBPEMEHHO HECKOJBKHX Ma-
pok GeroHa, a Takxe B CJAyyasix Korna B npornecce moabopa Heob6xo-
IHMO YTOUHHTb PN LONOJMHHTENbHHIX (axTopoB (cooTHouleHue ¢hpak-
IHH B KPYMHOM WJIH MEJKOM 3aloJHHUTeNe, TO3HPOBKY XUMHUYECKHX
106aBOK M T. I.), PEKOMEHAYETCS HCIONb30BATH METOLBl MAaTeMaTH-
YECKOro IJVIAHKPOBAHHS SKCHEPHMEHTOB, OCHOBHBEIE ITIOJIOKEHHS KOTOPOTQ
NPHBENEHE B NPHJIOXKeHHH 3 Hacrosulero Pykosoacrsa.

14



4, NPOBEANEHHE ONBITHBIX 3AMECOB
H OBPABOTKA NOJIYYEHHBIX PE3YJIBTATOB

4.1. PaccuuTanHbie B COOTBETCTBUH C M. 3 Hacrosimero PykoBop-
CTBA COCTaBhl AJISl ONLITHEIX 3aMECOB NpPOBEPAIOTCS B J1ab0paTOPHBIX
YCJIOBHSAX.

4.2. Pabota 10 UPOBERECHHIO ONLITHHIX 3amecoB (M. 3.5) cnaraercs
H3 CJIELYIONIMX 3TANOB:

IpelBapHTeJbHOTO pacueTa MaTepPHaJoB Ha TpebyeMmblit 06BEM
OTBITHBIX 3aMECOB;

[PUrOTOBJCHHS OETOHHBIX CMecell, NMpoBepKum MX YAOGOYKIaxbiBae-
MOCTH M KOPDEKTHDOBKH, IIpH HeOOXOZMMOCTH, COCTaBa XIJs IIOJyde-
HHSl 3aHAHHOH eCTKOCTH (TOJBUKHOCTH);

H3rOTOBJEHHS OeTOHHHIX 06pasuoB aJs omnpenedeHus TpebyeMbIx
cBolicTs GeToHa,

ucnblTagus 6ETOHHBIX 00pasuoB;

00paGoTKH DE3YJLTAaTOB HCNBITAHHS OETOHHHIX 00pasHoB M pacye-
Ta Ha 5TOH OCHOBE OKOHYATEJNbHOTO COCTAaBa OeTOHHONH cmecH, obec-
NEeYHBAIOIEro NONyYeHHe TpeOGyeMbIX CBOHCTB GeToHA.

4.3. Tlpn DpHroTOBJEHHMH OMBITHEIX 3aMecoB B JjabopaTopud co6iai0-
JaloTcs cllefylolive OCHOBHLIE NpaBHia:

ONMLITHEIE 3aMEeCHh JOJKHBE! IDUTrOTOBMATBCA Ha TEX K€ 3aAIOJNHH-
TeJIX H LEMEeHTE, KOTOpbhle OBUIM NPHHATHL LPH pacyeTe COCTaBOB H
OYAYyT HCIOJB30BAHBl IPH H3rOTOBJEHHH KOHCTPYKUUIl HA IPOUSBOJ-
CTBE;

3aMOJNIHUTENN JNOXHB HMMETh TOJOXKHTENIBHYI0O TEMIepatypy H
NPHMEHATHCS B CYXOM COCTOSIHHM;

JO3UPOBAHHE LEMEHTA M 3aloJHHTeNXeli NPOU3BOAUTC 1O BECY;
BOJa HO3HpyeTcA N0 O0beMY HJIH 10 Becy; B3BeLIHBAaHHE MaTePHANOB
IPOH3BOAUTCE ¢ TowHOCTHIO o 0,5%;

IPHTOTOBJElIHE ONLITHBIX 3aMecOB NPOM3BOJAHTCS B Ma60PaTOPHOM
cMecuTeae NPHHYIMTE/NbHOro JpellcTBHA HAM Ha OoHKe ¢ ImepeMellnu-
BaHMEM CMeCH B TeyeHHe 3—5 MHH;

TEMIepaTypa B IIOMELIEHHY, [J€ INIPUrOTaBAKBAIOTCS ONHITHLIE 3a-
Mechl OeTOHHO#l cMecn u (Qopmylorca o00pasuel, AoJKHA OBITH He
Mmenee 15°C.

44, O0peM ONBITHOrO 3aMeca JKOJXKeH BHIGUPATHCS TaK, YTOGH
obbem GeTOHHOH CMeCH B VIJIOTHEHHOM COCTOSIHHM NpEBHINAN 00beM
dopmMyeMslx 0o6pasiuos HA 1—3 1.

4.5, JKecTKOCTb WJIH NOABHKHOCTb OETOHHOH CMeCH OIBITHHIX 3a-
mecoB omnpenensercs no F'OCT 11051—70 «Beron nerkuil Ha mOPHUCTHIX
sanonnutenax. Meronbl ucnbiTauil GETOHHOH CMecH» Yepes NPOMexy-
TOK BpeMeHM, COOTBETCTBYIOIIMH NpPHHATON Ha HNaHHOM TIPOHSBOJCTBE,
NPOXOJIKHTENLHOCTH MEXAY IPHFOTOBJIECHHEM CMeCcH H ee YKJIALKOM.

Ecinm KecTKOCTb (MOABHIKHOCTb) OETOHHOM CMecH oKasanach He
COOTBETCTBYIOLEHl 3amaHHOH, TO NPOBOAAT BTOPUYHOE IepeMelIuBaHHe
NPHUTOTOBMASEMON cMecH (BkJlouass npo6y, OTOOPaHHYIO MJS IIPOBEDKM
yXa3aHHBIX CBOMCTB) ¢ noGaB/IeHUEM BOJBl NPH H3JMLIHE KECTKOH HJIH
HEZOCTATOYHO IOJBHKHOH CMECH WM e LEMeHTa ¥ 3aloJHHTeNed B
HCXOJHOK IpPOMOPIMYM UPH HENOCTATOYHO 3KECTKOH MM H3JIHIIHE NOJ-
BMKHOH CMeCH.

4.6. [Tocne mnonyueHuss GeTOHHOM CMECH C 3afaHHON KECTKOCTHIO
(IOABMIKHOCTPIO) H3 Hee M3rOTOBJAKT B COOTBETCTBUM € YKa3aHUSMH
I'OCT 11050—64 «Beton Jerkuift Ha HOPUCTHIX sanoJHuTensx. MeToant
onpefeNeHns NPOYHOCTH M obbeMHOro Becay mo 3—6 o6pasmoB ¢ of-
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HOBDEMEHHLEIM ompefeneHHeM 0OBEMHOR MacChl CBexeylloxeHHoro Ge-
ToHa, B coorBerctBHu ¢ ['OCT 11051—70, no KOTOpPOMY MOACUHTHIBA-
10T GaKTHISCKHI PAcXoj MaTepHAJOB.

IMIpumeuanusa: 1. Jonyckaercs NpoBOAHTb H3TOTOBJIEHHE H HC-
neiTaine o6pasmoB pasmepoM 10X10X10 cm c npuBeaeHHeM pesyib-
TaTOB HCHbITaHMs K pasmepy 15X15X15 cM nmyreM YMHOXEHHS MOJY-
yeHHOH mpouynocTH Ha Kospounuent 0,95. Tpm arom o6ga3arenpHa mno-
CAeLYIIIAas NPOBEPKA NPOYHOCTH NOXOOGPAHHOrO COCTaBa HAa CTaH-
IapTHBIx oOpasuax pasmepom 15X15X15 ¢M nas YTOUHEHHS YKasaH-
Horo Koaddunuenia.

2. O6pasunl [Js1 HCIBITAHUA Ha cXaTHe B (HOpMbl IJsS HX H3rO-
TOB/IEHUS JIOJIKHb OTBeYaTb TpeOOBaHMSM, HM3JOMEHHLIM B IPHIOKe-
HHH 4.

4.7. Pexxum TBepuenus (B TOM uHcle TemnoBoll obpaGoTku) Ge-
TOHHBEIX 00pasuoB [OJKEH COOTBETCTBOBATb DEXNMY TBEPAEHUS KOH-
CTPYKUHKH, AJs KOTOPOY NpPOM3BOLHTCH mmoxGop cocraBa OeroHa.

4.8. Tlocne TBepmeHus 06pasLUOB ONpPENENfAIOT HX OOBEMHYIO Maccy
H [POYHOCTb OPH cxatuu B TpebyeMmble cpokm B coorBercTBuu ¢ I'OCT
11050—64.

4.9. ITo mosyyeHHBIM pe3yJAbTaTaM HCIOHTAHHA 0O0pasyoB CTPOSIT
rpadux 3aBHCHMOCTH INIPOYHOCTH OeToHa OT (aKTHUECKHX pacxonoB
LIEeMEHTa B ONBITHBIX 3amecax, IO KOTOPOMY YCTaHaBAHBAKOT HeoGXo-
OUMBIA pacxox uemeHra Ly, NO3BOJKIOWIME NONYYUTH TPeOyeMyi0 mpou-
HOCTh GeToHa Ipu 3ajaHHON ero oGBeMHOH Mmacce.

Hanee, myreM wunTeprnoasanuu mno d¢opmyne (18) paccunteHBawOT
pacxofbl  OCTaJbHbIX MAaTEPHANOB (IECKOB, KPYNHOrO 3aNOJHHTENS H
BOAH B YCTAaHOBJEHHOM cocTaBe GetroHa M B Kr mum B 1 Ha | M3

6
eron) (L — IIy) (Mg — M,)
(Us— ) '

rae L; u Ll — pakTHyeckHe pacXoAbl UeMEHTAa B ONLITHHIX 3aMecax,
MEXAY KOTOPHIMH HAXOAMTCS YCTAHOBJEHHBII DacXoR
ueMmenta Lip;
M; n My — pakTuyeckHe pacxofbl MAaTepHAJOB (MECKOB, KPyNHOTO
3aNOJHUTENSE W BOJLH) B TeX JXKe OIBITHEIX S3aMecax.
4.10. O GeTOHOB, K KOTOPHIM NPEABABJIAIOTCH 0COOble TPeGOBaHH,
NpUroTaBiAuBaercs 3aMec M3 GeToHa momoGpaHHOrO COCTaBa, H3 KOTO-
pOro H3rOTaBJHMBAIOT OOpasubl AJA OnpeleleHust CBOHCTB, cneufihude-
CKMX JJs1 JNaHHOro BHAa OeToHa (MOPO30CTOHKOCTb, BOJOHENPOHHLAe-
MOCTb,)COHpOTHBJIeHPIe pacTAXEHHI0 W u3ruby, noJsydyecTb, Yycajka
U T 1),
4.11. 3anucu npu moxGope cocTaBOB OeTOHA BEAYTCA B CHEIHAJb-
HOM XYpHaJe.
4.12. Tlpumepnt monGopa COCTaBOB Jerkux OGeTOHOB NpHBEAEHH B
npu/aoxkeHun 6 Hacrosuero PyxkosozcTaa.

5. HABHAYEHME PABOYEI0 COCTABA
BETOHHOW CMECH H EI'0O KOPPEKTUPOBKA
B NPOU3BONACTBEHHbLIX YCJIOBHAX

5.1. PaGounii cocraB Jerkoro OeTOHaZ M €ro AOSHPOBKA Ha 3aMec
yCTaHaBJAMBAIOTCA HCXOAsS H3 NOKOGPAHHOrO COCTaBa C y4yeTOM BJIANK-
HOCTH 3amoJinuTedneil k4 o6beMa 3ameca no popMmynam:
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y =1LV, (19)

Wx
K=Kv(1+ o ) (20)
n_nv(1+ 07 ) (1)
Wi Wn
8:‘/(3'}( 0 7 100)’ (22)

rie y, 1, K, 6 — JIO3HPOBKH MAaTEpHAJOB HA 3aMeC, KT,
L, IT, K, B— pacxoas MaTepuastoB B NOXOGDPAHHOM cocTase, KI/M%
n 4 Wy — BAAXKHOCTb NeckKa M KpYMIoro 3anojHuTens, % wmaccer;
V — o6bem 3ameca, M3,

5.2. Tlpu nposeseHun nepBoit npousBoAcTBeHHOH oOpMOBKH € Hc-
nonb3oBaHneM HNonoGpaHHOoro pabodero cocraBa OerOHa NpPOBEpAETCA
COOTBETCTBHE JKECTKOCTH (NOABHIKHOCTH) OeTOHHOH CMecH 3afaHHOMY
ee 3HAYEHHIO.

Ecnn OeToHHasi cMeChb HELOCTATOYHO XOPOLIO YKJAAABIBAaeTCs NPH
dopmMoBaHHH H3feaHsT (HELOYMNOTHSAETCA, pacclamBaercsi W T. 1.}, TO
HeOOXOMHMO CKOPpPEeKTHPOBAaTb cocTaB OeToOHAa, H3MEHUB  KECTKOCTb
(HOXBUXKHOCTL) cMecH, 3epHOBOH cocTaB 3amonuuTesNell uw T. m. Ka-
uyecTBO (OPMOBAHHS BTOPHYHO [POBEPAETCH NYTEM OCMOTpa pacha-
JYOJEHHOro rOTOBOTO H3MENHSA.

5.3. B npoLiecce INpPOM3BOACTBEHHOH ()OPMOBKM H3rOTABJIHBAETCS
He MeHee ABYX CepHll KOHTpOJbHBIX oOpasuoB mo I'OCT 11050—64 Ha
KaXkabi cpok HcnelTaHusA. Eciam cpemHsii mpouyHOCTh Beex cepuit 06-
pasloB, HCIBITAHHLIX B JAHHBII CPOK, OKaxercsd Huxe TpebyeMof, TO
clenyeT CKOPPEKTHPOBAaTb PAacxoj LEMEHTa, HCIONb3YsT 3aBHCHMOCTD
MEX/AY IMPOUYHOCTHIO H PACXOLOM IeMeHTa, NOJNy4YeHHYIO mpu noxbope
cocraBa OeroHa B naboparopuu no n. 4.9 Hacrosmero PykosopcrBa M
NPOBECTH BTOPHYHYIO NPOBEPKY HOBOr0 Ha3HAUEHHOro cocrasa Gerola.

CocraB GeroHa NPU3HAETCST YNOBJETBOPHTENBHBIM, €C/IH ITIPOUHOCTE
UCHBITAHHBIX KOHTPOJBHBEIX 00pa3ioB OTAHUYAETCS OT 3ajaHHoill B 64ab-
myio cropony He Gomee ueM na 10%, a B Meubmyio — He GoJjee uyeM
na 5%, a oOpemnas Macca OeToHa OTIHUaeTcsi OT 3afaHHOH Ha
+3%.

5.4. TIpy wn3MeHeHHHM KayecTBa NPHMEHAEMBIX 3alOJHATENeH WaH
HeMeHTa Ha3HaueHHb#l pabourii cocTaB GETOHA MOMKET KOPPEKTHPOBATHCS
Ha OCHOBE 3aBUCHMOCTefl, OCTPOEHHHIX B peayjabrarTe psaga noabopos
COCT2BOB Ha DA3/MYHBIX NMaPTHAX SaNOJHHUTENST WJIH LEMeHTa HeHU3MeH-
HOTrO BHIA HJH MapKH.

TIpz usMeHeHHM BHAA HJAM MapK{ IEMeHTa, a TaKkKe MOPHCTOro
3aNOJHUTENS COCTAB JIETKOTO OeTOHA MAOJMeH noabHpaTbCH 3aHOBO.

[Ipy sroM HasHaueHHBIi cocTaB GeToHa mo/KeH OBITH npejBRa-
pMTENbHO NpoBepeH B Ja0OPATOPHHIX K IPOUSBOJACTBEHHHIX YCIOBHSAX.
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ITPHJIOKEHHE |
ONPEAEJNEHUE BOOAONOTPEBHOCTH MECKA

BogonoTrpebHocTs MJIOTHOIO HJAX MODHCTOFO INECKa ONpeAessiercd
no supousmeHuomy wmeroay B. I'. Cxpamraesa m 0. M. Baxenosa
Ha LeMeUTHO-eCYaHOM pacTBOpe cTaHAapTHoro cocraBa 1:2,28 no
abcomotHoMy obwemy (mau 1:2 1o macce B ciydae NPHMEHEHHs! IIO-
THOTO necka). B pacrBop BBOAMTCA Takoe KOJHYECTBO  BOXBL, IIPH
KOTOPOM pachjbLIB KOHyca Ha BCTPAXHBAIOLIEM CTOJHKe, OMpejesse-
muili no [OCT 310—60 «llementsl. Meroas dusuyeckux ¥ MeXaHu-
YeCKHX HCNbITAHHUN», CTAHOBHTCS PaBHBIM 170 MM.

Boponorpebuocts necka Bn Buluncasercs no dopmyJe

(B/)p — (B/H)r
2,28
rae (B/L)p w (B/L)r — BOOOUEMEHTHOE OTHOLIEHHE  pacTBOpa H

LEMEHTHOrO TecTa, COOTBETCTBYIOUIHE Da-
cnabiBYy KoHyca 170 M.

By = 1009, (23)

METOHHKA OIHPEIEJIEHHSA

Hasi ompensnenust BomonoTpebHocTH OTSemmuBalores 250 r uemen-
ta B 500 r nuoTHOro mecka wau 190 Y37 r mopucroro mecka (YVgy—

ofbeMHasi mMacca 3epeH MOPHCTOro Necka B IUEMEHTHOM TecTe, Kr/i, mo
I'OCT 9758-—-68).

Marepnanbl BBHICHIIAT B COEPHYECKYH0 YAIUKY, NpeIBAPHTENbHO
IPOTEPTYI0 BAAXKHON TKaHbIO, U IIEPeMEIIUBAIOT JIONATKOM B TEUeHHE
1 MuH. 3aTeM B LEHTPEe CYXOfl CMeCH JENAIOT JIYHKY, BIMBAIOT B Hee
OTMEpEHHOE ¢ TOYHOCTBbIO Jlo 1 MJa xosudectBo Boab (80—100 ma pust
naotHoro necka u 130—150 M ISl MOPHCTBIX NECKOB) M TEpeMellH-
BalOT cMechb B TedeHHe 3 MuH. Jlasee Onpeneadior pacmiablB KOHyca

Ha BCTPSIXHBAIOWIEM CTOJIHKE

19 no TOCT 310—60. Ilocae

OIpelesieHHs paciibiBa pac-

19 . TBOpP COOHMpAIOT BHOBb B yall-

Ky, noausalor 5—10 wma

s 7k A=+ — b BOALl, MNEPEeMEIHBAIOT B Te-

S L/ ' yeHHe | MHMH ¥ TIOBTOPSIOT
<% o ' onpefeseHye.

S - | Onpeaeneniie TOBTOPSIOT

S /5 {/ ¢ 0 Tex Iop, NOKa pacCliabiB

LY / | KoHyca He cTaHeT 170 MM

% } win  Goxee. Ilpu sroMm na

_+; ONHOM 3aMece IPOH3BOLHTCSA

13 He CBBlle 3 oIpepencHuil.

060 06! 062 065 054 065 066 067 Ecnn nocne TpeThero omnpe-

8/4 neNeHHsl PacIILIB KoHyca Oy-

ner wMenbue 170 MM HIH

Puc. 1. 3aBHcuMOCTs pacmipiBa pac- nocsje IepBOro OlpefeNeHns
TBOpa Ha BCTPAXABAIOHIEM CTOMHKE o Oymer OGonbme 170 wwm,
or B/L TO HeNaeTcs TMOBTOPHBIH 3a-
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MeC pacrsopa ¢ U3MEHCHHbIM B COOTBETCTBYIONIYID CTOPOHY PacXOAOM
BOJLL,

[To pesyabratam onpefefeHHs CTPOHTCA rpadux 3aBUCHMOCTH Dac-
nawBa Komyca ot (B/L)p, mno xoropomy onpemeaserca (B/L)p,
COOTBETCTBYIOLIEE pacnablBy KoHyca 170 mM. 3aTem anajoruaydHo ot
pefcasieTcsi BOJOLEMEHTHOe OTHONIeHHe lieMeHTHoro Ttecra  (B/L).,
oGecrieunBaloulee pacmiabiB KoHyca 170 mm. Hasecka uemenra pas oil-
penenenust (B/L); 6Gepercs pasHoit 900 r.

IMpnmep

TpeGorasnoch onpeaenuTbh BOAONOTPEOHOCTb IIIAKONEM30BOrO 11€C-
Ka ¢ Ygr=2,43

PacTBop rOTOBHTCS CHEAYIOLIETO0 HAyaJbHOrO COCTaBa: HEMEHT —
250 r; mecok — 190-2,43=462 r; Boma — 150 ma [(B/L)p=0,6].

[Tocne mepBoro onpeneneHusl GBI NMOJNYYEH pacmiblB KoHyca 14 cM,
B CBSI3W C UeM B PACTBOP BBeNH HOIOJHHTENBHO 7 MJa BOAb [{(B/L)p=
=0,63]. Bropoe omnpenenenume pamo pacmanis 16 cm. [Tocse sroro s
pacrsop BBeau euwle 8 ma sopsl [(B/L)p=0,66] u npu Tpetrbem onpene-
JIEHHH paclibiB KOHyca cocraBma 18 cm.

Ilo sTuM pesyabraTam OB HOCTPOeH rpaduK, NpHBeAEHHBI 13
puc. 1, no kKotopoMy OmJIO HallIeHO, YTO pacIJIbBBY KoHyca 170 MM
orsevaer (B/I])p=0,644. TIpn nchbTaHWH ueMeHTa GLUIO TNOJYYEHO 3Ha-

0,644 — 0,263

yenue (B/I[)y=0,263. Orcioga: By= 298 100 = 16,759,

ITPHJIO)KEHHE 2
TABJIMLB! AJIS1 PACYHETA COCTABOB JIEFTKUX BETOHOB

Ta6auma 5

OpHeHTHPOBOUYHBIN pacXo] HEeMEHTa AJi pacyeTa cocTaBa GeTOHOB
Ha MOPHUCTBIX 3aNOJHATENAAX C NpPeleNbHON KPYNHOCTbIO 20 MM
H [JIOTHOM Necke ¢ XKeCTKOCTbI GeTOHHO# cMecH 20—30 ¢

Pacxop nemenTa (Xr/m%) mpH Mapke IopHCTOro
PexomeH- 3aMOJHUTENS HO MPOYHOCTH
Mapxka ayemas
6eToHa MapKa
liemeHTa 75 | 100 | 125 { 150 | 200 | 250 | 300
150 400 300 | 280 | 260 | 240 ; 230 | 220 | 210
200 400 — | 340 | 320 | 300 | 280 | 260 250
250 400 —_ | - 390 | 360 | 330 310 | 290
300 500 —_ | = — 420 j 390 | 360 | 330
350 500 —_ | — — — 450 | 410 | 380
400 500 —_ | - — — — 480 | 450
500 600 — | — — — — 570 | 540

Mpumeuaunwusa: 1, OupepeleHne MapKH 3allOJNHUTENs [O IIPOYHO-
CTH TIPOM3BOAMTCA No 11, 2.2 «B» HacTosiero Pykomoactsa.

2. Tlpn HMCTONB30BaHMM LEMEHTOB APYTHX MapoK, IpHMEHeHHH IOpH-
CTBIX TMECKOB, M3MEHEHWH TIpe/ieJibHOH KPYNHOCTH 3allOJHHTENIST HJIH fOA-
BIXKHOCTH (3ecTkocTH) GeTOHHON CMeCH yKasaHHBe B TaGHIle OPHEHTHpPO-
BOlngIe %acxonbx LeMeHTa YMHOXKAIOTCS HA KO3(QHIHeHTH!, NPHBEIEHHbIE
B 1ali.

19



KoadiuiHenTsl H3MEHEHUS] pAacXOKOB LIEMEHTa

Tab6auna 6

3HavcHHe KO3DPHUHEHTOB H3MEHEHHS DacXoRa
LeMeHTa Xns §eTORa MapoK

Y cqoBHA
150 { 200 | 250 { 300 | 350 | 400 | 500
Ilpnmenenne iemeHTa
MapKH:
300 ... .1,15711,2 — — - —
400 . . . 1 I 1 I,i5 11,2 [ 1,26 —
50 . .. .10,9 (0,88 10,85 |1 1 1 1,1
600 . .. .| — — 10,8 10,9 {0,8810,85 (1
TTpumeHeHHe Tnecka:
TJIOTHOTO + + « + » i1 1 l 1 1 1 1
NOPHCTOrO (M CMe-
CH) « v v o v v o & 1,1 1,1 1,1 1,1 1,1 1,1 I
ITpumenenue 3amouu-
Teqs ¢ Haubosbiieid
KPYIIHOCTHIO, MM:
40 . . 0,9 10,9 {0,93|0,93 0,95 ]0,9 | 0,95
20 1 1 I 1 1 I i
10 I,1 | 1,1 1,07 { 1,07 11,056 { 1,05 | 1,05
ITpuvenenne cmeceit:
JKECTKOCThIO, C
20—30 1 I 1 1 1 1 1
30—50 0,9 (0,9 10,9 10,9 {0,9 {0,9 0,9
50—80 0,85|0,8 |0,85| 0,85 0,8 | 0,85 0,85
NOJABHKHOCTBIO, CM
—2 ... 1,07 1,07 { 1,07 | 1,07 { 1,07 | 1,07 | 1,07
3—7 oo .. 1,151 1,156 { 1,15 | 1,16 ] 1,15 | 1,15 | 1,15
8—12 . 1,251 1,25 (1,26 | 1,25 | 1,26 | — —

20




Ta6auna 7

Opueumposoqﬂue fga4yanpbHble pACXOlAbl BOALI s TNPUroTOBJAEHHSA
OCTOHHON CMECH € KCIO0Jb30BAHUEM ILIOTHOrO Iecka

Pacxon Bogm {n1/M3)} TIpH HCMOJBIOBAHHH
B KauecTBe 3anoJHHTeNR

2%

0
e | Keemosm, ¢ | nopreroro rpammn ¢ | wopycrore megi <
CTbIO, MM pr NMHOCTLIO, MM
10 | 20 | 40 10 | 20 | 40
8§—12 —_ 235 | 220 205 265 250 235
3—7 — 220 | 205 190 245 230 215
1—2 10—20 205 | 190 175 225 210 195
20—30 195 180 165 215 200 185
— 30—50 185 170 160 200 185 175
—_ 50—80 175 160 150 190 175 165




g

TaG6anuna
O0bemHas KOHUEHTpaLus (¢ KPYNHOrO 3amOJHHTENs IJd JerkHX GeTOHOB Ha IUIOTHOM IecKe

BogonorpeGHocTs mecka By , %
6 | 8 | 10
¥3x: 4,
kr/a | xr/m® Pacxon somsl By, it
160 180 200 220 240 160 180 200 220 240 160 180 200 220
1 2 3 4 5
a) 0rs Gemona ¢ o0vemHorl Maccoil 8 cyxom cocmosnuu 1300 xejm?
0,8 200 0,49 0,48 0,46 0,44 0,42 0,48 0,47 0,45 0,43 0,4 0,47 0,45 0,44 0,41 0,39
300 0,50 0,49 0,47 0,45 0,43 0,49 0,48 0,46 0,44 0,42 | 0,49 0,47 0,45 0,43 0,41
400 0,51 0,5 0,48 0,46 0,44 0,5 0,49 0,47 0.45 0,43 [0,5 0,48 046 0,44 0,42
500 0,51 0,5 0,48 0,46 0,44 0,51 0,49 0,48 0,46 0,44 |[0,5 0,49 0,47 0,45 0,43
0,9 200 0,51 0,49 0,47 0,46 0,44 0,50 0,48 0,45 0,45 0,42 | 0,49 0,47 0,44 0,43 0,41
300 0,52 0,5 0,48 0,47 0,45 0,51 0,49 0,47 0,46 0,43 | 0,5 0,49 0,45 0,45 0.43
400 0,53 0,51 0,49 0,48 0,46 0,52 0,50 0,48 0,47 0,44 | 0,51 0,5 0,46 0,46 (. 44
500 0,63 0,51 0,49 0,48 0,46 0,53 0,51 0,49 0,47 0,45 | 0,52 0,5 0,46 0,47 (.45
1 200 0,52 0,51 0,49 0,47 0,45 0,52 0,5 0,48 0,46 0,44 | 0,51 0,49 0,47 0,45 (.43
300 0,53 0,52 0,5 0,48 0,46 0,53 0,51 0,49 0,48 0,46 | 0,52 0,51 0,49 0,47 .45
400 0,54 0,53 0,51 0,49 0,47 0,54 0,52 0,51 0,49 0,47 | 0,53 0,52 0,51 0,48 (.46
500 0,54 0,53 0,51 0,49 0,48 0,84 0,53 0,51 0,49 0,47 | 0,54 0,52 0,51 0,49 0,47
i1 200 0,54 0,53 0,51 0,49 0,47 0,53 0,52 0,5 0,48 0,46 { 0,53 0,51 0.49 0,47 (.45
300 0,55 0,53 0,52 0,50 0,48 0,54 0,53. 0,51 0,49 0,47 | 0,54 0,52 0,51 0,49 0 47
400 — 0,54 0,53 0,51 0,49 0,86 0,54 0,52 0,50 0,49 | 0,55 0,53 0,52 0,50 ¢ 48
500 — 0,54 0,53 0,51 0,49 — 0,54 0,53 0,51 0,49 — 0,54 0,52 0,51 0,649
1,2 200 — 0,54 0,53 0,51 0,49 0,55 0,54 0,52 0,50 0,48 | 0,55 0,53 0,51 0,49 0 47
300 — 0,66 0,53 0,52 0,50 — 0,5 0,53 0,51 0,49 — 0,54 0,52 0,51 0,49
400 — 0,56 0,54 0,52 0,51 — — 0,54 0,52 0,50 — 0,55 0,54 0,52 0,50
500 — 0,56 0,54 0,53 0,51 —  — 0,54 0,53 0,51 — — 0,54 0,53 0,51

-



[Ipodorxcenue maba, 8

€3

2 3 4 5

200 — — 0,54 0,52 0,51 — 0,55 0,54 0,52 0,5 — 0,55 0,53 0,51 0,49
300 —_— — 0,55 0,53 0,52 — — 0,55 0,563 0,52 — — 0,54 0,53 0,51
400 — — — 0,54 0,53 — — — 0,54 0,52 — —_ — 0,54 0,52
500 — —_ — 0,54 0,53 — — — 0,54 0,53 —_ — — 0,54 0,53

6) 0aa Gemona ¢ odvemHOld maccold & cyxom cocmosnuu 1400 ke/m3

200 0,46 0,44 0,42 0,4 0,37 0,45 0,43 0,41 0,38 0,35 0,43 0,41 0,39 0,36 0,32
300 0,47 0,45 0,43 0,41 0,39 0,46 0,44 0,42 0,4 0,37 0,45 0,43 0,41 0,38 0,35
400 0,48 0,46 0,44 0,42 0,4 0,47 0,45 0,43 0,41 0,38 0,46 0,44 0,42 0,4 0,37
500 0,48 0,47 0,45 0,43 0,4 0,48 0,46 0,44 0,42 0,39 0,47 0,45 0,43 0,41 0,38
200 0,48 0,46 0,44 0,42 0,39 0,47 0,45 0,43 0,4 0,37 0,45 0,43 0,41 0,38 0.35
300 0,49 0,47 0,45 0,43 0,4 0,48 0,46 0,44 0,42 0,39 0,47 0,45 0,43 0,4 0,37
400 0,5 0,48 0,46 0,44 0,42 0,49 0,47 0,45 0,43 0,41 0,48 0,46 0,44 0,42 0,39
500 0,5 0,48 0,46 0,44 0,42 0,49 0,48 0,46 0,44 0,41 0,49 0,47 0,45 0,43 0,4

200 0,5 0,48 0,46 0,44 0,41 0,48 0,47 0,44 0,42 0,39 0,47 0,45 0,44 0,4 0,37
300 0,5 0,49 0,47 0,45 0,42 0,5 0,48 0,46 0,43 0,41 0,49 0,47 0,45 0,42 0,4

400 0,561 0,49 0,48 0,46 0,44 0,51 0,49 0,47 0,45 0,43 0,5 0,48 0,46 0,44 0,41
500 0,61 0,5 0,48 0,46 0,44 0,51 0,49 0,47 0,45 0,43 (0,51 0,49 0,47 0,45 0,42
200 0,61 0,49 0,47 0,45 0,43 0,5 0,48 0,46 0,44 0,42 0,49 0,47 0,45 0,43 0.4

300 0,52 0,5 0,48 0,46 0,44 0,51 0,49 0,48 0,45 0,43 0,51 0,49 0,47 0,44 0,42
400 0,53 0,51 0,49 0,47 0,45 0,52 0,51 0,49 0,47 0,45 0,52 0,5 0,48 0,46 0,43
500 0,53 0,51 0,5 0,48 0,46 0,53 0,51 0,49 0,47 0,45 0,52 0,51 0,49 0,47 0,44
200 0,53 0,51 0,49 0,47 0,45 0,52 0,5 0,48 0,46 0,44 0,51 0,49 0,47 0,45 0,42
300 0,54 0,52 0,5 0,48 0,46 0,63 0,51 0,49 0,47 0,45 0,52 0,51 0,49 0,46 0,44
400 0,54 0,53 0,51 0,49 0,47 0,53 0,82 0,51 0,49 0,47 0,54 0,52 0,5 0,48 0,46
500 0,55 0,53 0,51 0,5 0,48 0,54 0,53 0,51 0,49 0,47 0,54 0,52 0,51 0,49 0,47
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Ipodoascerue maba. 8

2 3 4 5

200 0,54 0,53 0,51 0,49 0,47 0,54 0,52 0,5 0,48 0,46 | 0,53 0,51 0,49 0,47 0,45
300 0,55 0,54 0,52 0,5 0,48 0.55 0,53 0,51 0,49 0,47 ;0,54 0,53 0,51 0,49 0,46
400 — 0,54 0,53 0,51 0,49 Z 054 0,52 0,51 0,47 |0.55 0,54 0,52 0,5 0,48
500 — 0,55 0,53 0,51 0,49 — 0,55 0,53 0,51 0,49 — 0,54 0,53 0,51 0,49
200 — 0,54 0,53 0,51 0,49 — 054 052 05 0,48 |0,55 0,53 0,51 0,49 0,47
300 — 0,55 0,54 0,52 0,5 — 0,55 0,53 0,51 0,49 — 0,54 0,53 0,51 0,49
400 — — 0,54 0,53 0,51 — — 0,54 0,52 0,5 — 0,55 0,54 0,52 0,5

500 -  — 0,55 0,53 0,51 — - 0,55 0,53 0,51 _— — 0,55 0,53 0,51

8) daa Gemona ¢ 05%eMHOL MACCOL 8 CYXOM COCMOARUL 1500 refm®

200 0,43 0,4 0,38 0,35 0,31 0,41 0,38 0,35 0,32 0,26 |0,39 0,36 0,32 0,27 —

300 0,44 0,42 0,39 0,37 0,33 0,42 0,4 0,37 0,34 0,3 0,41 0,38 0,35 0,31 0,24
400 0,45 0,43 0,4 0,38 0,35 0.44 0,41 0,39 0,36 0,33 | 0,42 0,4 0,37 0,34 0,29
500 0,45 0,43 0,41 0,38 0,35 0,44 0,42 0,4 0,37 0,33 [0,43 0,41 0,38 0,35 0,3

200 0,44 0,42 0,4 0,37 0,34 0,43 0,4 0,38 0,3¢ 0,3 0,41 0,38 0,35 0,31 —

300 0,45 0,43 0,41 0,38 0,35 0,44 0,42 0,38 0,3 0,33 [0,43 0,4 0,37 0,34 0,29
400 0,46 0,44 0,42 0,4 0,37 0.45 0.43 0,41 0,38 0,35 |0,44 0,42 0,39 0,36 0,33
500 0,47 0,45 0,43 0,4 0,37 0.46 0.44 0,41 0,39 0,36 | 0,45 0,43 0,4 0,37 0,34
200 0,46 0,44 0,42 0,39 0,36 0,45 0,42 0,4 0,37 0,33 [0,43 0,4 0,37 0,34 0,28
300 0,47 0,45 0,43 0,4 0,38 046 044 0,41 0,39 0,35 [0,45 0,42 0,4 0,3 0,32
400 0,48 0,46 0,44 0,42 0,39 0,47 0,45 0,43 0,4 0,37 0,46 0,44 0,41 0,39 0,35
500 0,48 0,46 0,44 0,42 0,39 0,48 0,46 0,43 0,41 0,38 | 0,47 0,45 0,42 0,4 0,37
200 0,48 0,46 0,44 0,41 0,38 0,46 0,44 0,42 0,39 0,36 |[0,45 0,43 0,4 0,36 0,32
300 0,49 0,47 0,45 0,42 0,4 0.48 0.46 0,43 0,41 0,38 | 0,47 0,44 0,42 0,39 0,35
400 0,5 0,48 0,46 0,44 0,41 0,49 0,47 0,45 042 0,4 0,48 0,46 0,44 0,41 0,38
500 0,5 0,48 0,46 0,46 0,41 0,49 0,47 0,45 0,43 0,4 0,49 0,47 0,44 0,42 0,39
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LG

—_bo N~

1 l 2 ‘ 3 4 5
0) dag Gemona ¢ o5vemHoll maccol 8 cyxom cocmosnuw 1700 ka/m3
1,0 200 0,37 0,33 0,28 — 0,33 0,28 — — — 0,28 — — — _
300 0,39 0,35 0,31 0,26 — 0,36 0,32 0,26 — — 0,32 — — _
400 0,4 0,37 0,33 0,28 — 0,38 0,34 0,29 — — 0,3 0,31 — —
500 0,4 0,37 0,3% 0,29 0,38 0,35 0,31 0,25 — 0,36 0,32 0,24 — —
1,1 200 0,39 0,36 0,31 — — 0,36 0,32 — — — 0,32 — — — _
300 0,41 0,38 0,34 0,28 — 0,38 0,3 0,29 —  — 0,3 0,3 — —
400 0,42 0,39 0,35 0,31 — 0,4 0,37 0,33 0,24 — 0,38 0,34 0,27
500 0,42 0,4 0,36 0,32 0,24 0,41 0,38 0,3¢ 0,28 — 0,39 0,35 0,3 — -
1,2 200 0,42 0,38 0,36 0,34 0,25 0,39 0,35 0,29 — — 0,35 0,29 — — —
300 0,43 0,4 0,38 0,36 0,27 0,41 0,37 0,33 0,3 — 0,38 0,3¢ 0,28 — —
400 0,44 0,41 0,4 0,38 0,29 0,42 0,39 0,36 0,33 0,24 [0,4 0,37 0,32 0,25 —
500 0,44 0,42 0,4 0,39 0,3 0,43 0,4 0,37 0,35 0,29 |0,41 0,38 0,3¢ 0,28 —
1,3 200 0,43 0,4 0,37 0,33 — 0,41 0,38 0,33 0,26 — 0,38 0,34 0,27 — —
300 0,45 0,42 0,39 0,35 0,29 0,43 0,4 0,36 0,3 0,24 10,41 0,37 0,32 0,24 —
400 0,46 0,43 0,41 0,37 0,33 0,44 0,42 0,38 0,34 0,28 0,42 0,4 0,3 0,29 -
500 0,46 0,44 0,41 0,38 0,33 0,45 0,42 0,39 0,36 0,3 0,43 0,41 0,37 0,32 0,2
1,4 200 0,45 0,43 0,4 0,36 0,29 0,43 0,4 0,37 0,32 0,27 | 0,41 0,37 0,31 0,24 —
300 0,47 0,44 0,41 0,38 0,33 0,45 0,42 0,39 0,35 0,3 0,43 0,4 0,36 0,33 0,2
400 0,48 0,45 0,43 0,4 0,36 0,47 0,44 0,41 0,37 0,32 | 0,45 0,42 0,39 0,37 0,3
500 0,48 0,46 0,43 0,4 0,36 0,47 0,45 0,42 0,38 0,34 [ 0,46 0,43 0,4 0,38 0,3
1,5 200 0,47 0,45 0,42 0,39 0,34 0,46 0,43 0,4 0,35 0,26 | 0,44 0,4 0,36 0,29 —
300 0,49 0,46 0,44 0,4 0,37 0,47 0,45 0,42 0,38 0,32 |0,46 0,43 0,39 0,34 0,2
400 0,6 0,47 0,45 0,42 0,39 0,49 0,46 0,44 0,4 0,36 | 0,48 0,45 0,42 0,38 0,3
500 0,5 0,48 0,45 0,43 0,39 0,49 0,47 0,44 0,41 0,37 | 0,48 0,46 0,43 0,39 0,3
1,6 200 0,49 0,45 0,44 0,41 0,37 0,48 0,45 0,42 0,39 0,32 | 0,46 0,43 0,4 0,34 0,2
300 0,5 0,48 0,46 0,43 0,4 0,49 0,47 0,44 0,41 0,37 (0,48 0,45 0,42 0,38 0,3

B
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Taban

na 9

Pacxonwi sanonnurenedn nwa 1 M3 0OeTOHA B 3aBMCHMOCTH OT MKECTKOCTH
(noasuxnocTH) GeTonnoil cMecH, pacxojga uemeHTa M HAHGOMbiLeH
KPYNHOCTH 3€peH 3anoJHuTens

B ToM uHcJe pacxol OTAeJbHBIX (bpaKiuii

B samoJIHATeNsl (B HACKITHOM BHJAE), J1

=) Eg o 0 aBust -
g B = E‘,E q:pa?g;}:l? MM § nogggfml;doﬁ,r IilM Em
g o X i > g
Mo & =B K K&
w & g | B¢ 2 g
55| & | £8 2 £
55 = = g o 0 a o o ;E
£¥ | 2182l | Zlg | L | 2| s |58

Ocankxa xoHyca 5—I12 cm
10 250 [ 1210 | 350 | 430 | 780 | 430 — — | 430
350 | 1150 [ 3256 | 395 | 725 | 430 —_ — | 430
450 | 1100 | 300 | 370 | 670 | 430 — — | 430
550 | 1060 | 280 | 950 | 630 | 430 — — | 430
20 250 | 1290 | 320 | 390 | 710 | 230 | 350 — | 580
350 | 1230 | 290 | 360 | 660 | 230 | 350 — | 580
450 | 1180 | 270 | 330 [ 600 [ 230 | 350 — | 580
550 | 1140 | 250 | 310 | 560 | 230 | 350 — | 580
40 250 | 1370 | 280 | 340 | 620 | 150 | 225 | 375 | 750
350 | 1310 | 250 { 310 | 560 [ 150 | 225 | 375 | 750
450 | 1260 | 230 | 280 | 510 | 150 | 226 | 375 | 750
550 11220 | 210 | 260 | 470 | 150 | 225 i 375 | 750
Ocapka kouyca 1—5 cv uan xecrtrocTb 30c H MeHee
10 260 ] 1240 | 320 | 390 | 710 | 530 — — | 530
350 | 1180 | 290 | 340 | 650 | 530 — — | 530
450 | 1130 | 270 | 330 | 600 | 530 — — | 530
550 | 1090 | 250 ¢ 310 | 560 | 530 — — | 530
20 260 | 1360 | 290 | 350 | 640 | 290 | 430 — | 720
350 | 1300 | 260 | 320 | 580 | 290 { 430 — | 720
450 | 1250 | 240 | 290 | 530 | 290 | 430 — 1720
550 | 1210 | 220 | 260 | 490 | 290 | 430 — 1720
40 250 | 1390 | 250 | 300 | 550 | 170 | 250 | 420 | 840
350 | 1330 | 220 | 270 | 490 | 170 | 250 | 420 | 840
450 | 1280 | 195 | 245 | 440 | 170 | 250 | 420 | 840
550 [ 12401 180 | 220 | 400 | 170 | 250 | 420 | 840
Kecrkoctns Goaee 30 ¢

10 950 | 1290 1 290 | 350 | 640 | 650 —_ — | 650
350 | 1230 | 260 | 320 | 580 | 650 — — | 650
450 | 1180 | 240 | 290 t 530 | 650 —_ — | 650
550 | 1140 | 220 | 270 | 490 | 650 — — | 650
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ITpodosrsicerue mabar, 9

B TOM yucJie PacXon OTAENbHBIX (paKLui 3amnosuuress
= - (B HacblmHOM BHZE), J
- &

§ : & E‘,ﬁ necxa dpaxkimuu g TIOPHCTOrO TPABHST £
EE— = a E MM g g)paxmnfi, e 2w
g | £ | aE - ot
g | 8 | 8B & §E
85 = gE 5 B
sf | % | 28 g &g
o K N 7y o < o B
F I - I A - T - I I - >
T3 & o & —_ kst 0 = & k3
20 250 | 1320 | 255 315 570 { 300 450 — | 750
350 | 1260 | 230 | 280 | 510 | 300 450 —_ 750
450 | 1210 { 205 | 255 460 | 300 450 — 750
550 | 1170 | 190 | 230 420 | 300 450 — 1750
40 250 | 1340 | 235 265 480 175 255 430 | 860
350 | 1280 | 190 230 420 175 255 430 | 860
450 | 1230 | 165 | 205 370 175 255 430 | 860
550 | 1190 | 150 180 330 175 255 430 | 860

IMpu meyauwusa: 1, Ilpx nocraske sanonuuTesel, pasje/eHHbIX HA
MeHblllee KOJMYeCTBO (pakumil, pacXofni MX KA Kaxjol ¢paxkuuu onpe-
JeJISIOTCS NyTeM cyMMHPOBaHHMSA O6BEMOB MPOMEXYTOUYHHIX (pakuui, onpe-
Jie/1eMBIX JOTOJIHUTENMHEIM  PACCEBOM.

2. Npu ucnonpsoBanun nopracroro WebHA pacXoawl KaxJOH ¢pakiuuHH
Hecka yBenuyHBaioTcs A0 59%.

3. Tlpu mpuanATBEIX pacxofax HemeHTa, OTJMYAIOIIMXCS OT yKa3aHHbIX,
Pacxofibl 3anoJHUTeNsT NPHHUMAIOTCS 10 MHTEPIIOJISIHH.

HHPHJIO)KEHHE 3

NoasOP U KOPPEKTUPOBKA
COCTABA BETOHOB HA INOPHCTBIX 3ATIOJIHHTEJSAX
C NPUMEHEHUEM MATEMATHUKO-CTATUCTHYECKHX

METOJ0B

1. TlopBop cocTaBoB GeTOHOB Ha IMOPHCTHIX 3aMOJNHUTENAX C NpH-
MEHEHHEM MAaTeMATHKO-CTATHCTHYeCKHX METOJOB peKOMeHAyeTcs IIpoO-
H3BOAUTb TPH I[OHCKE ONTHMANbHBIX COCTaBOB OETOHOB JABYX WJH Tpex
Mapok (Hanpumep, GeroHos Mapok 150, 200 u 250 mau 250, 300 u
400 m T. A.) OpH HOCTPOeHHH Ga30BHIX 3dBHCHMOCTEH, HCTOJIb3YEMBIX
AJH  TIPOH3BOACTBEHHON KOPPEKTHPOBKH COCTaBOB O€TOHOB, a TakxKe
NpH OPraHW3alMM TNPOH3BOKCTBA H3AC/UY TIO HOBOK TEXHOJIOTHH.
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2. Cymtocts nogbopa cocTaBos Gerona ¢ HPUMEHEHHEM MaTeMa-
THKO-CTATHCTHYECKHX METO/J0B COCTOHT B TOM, 4UTOOBl YyCTAHOBHTb 3aBH-
CHMOCTb CBOHMCTB O€TOHOB OT pAacXojoB M CBOHCTB HCXOAHBIX Mare-
puaJoB B BHJ@ MarTeMaTHYeCKHX YpaBHeHH H Jajlee HCI0Jb30BaTb
3TH ypaBHEHMs JJIS Ha3HAYeHHs! 11 MOUCKA ONTHMAaJbHBIX COCTABOB.

Has ycraHoB/eHHst 3THX 3aBHCHMOCTE BBINOJNHAIOTCH cllelHallb-
Hble 3KCIEpHMEHTH B Ja00paTOPHBIX YCJOBHAX, 4 3aTeM IIOJIyYeHHBlE
3aBHCHMOCTH YTOMUSIGTCA B TPOU3BOACTBEHHBIX YCJOBHSIX.

3. JlaGopaTopuble 3KCIEPHMEHTH BKJOYAIOT CJAEAYIOIIHE 3Tallbl:

pacuer OCHOBHOI'O HCXOJHOrO COCTaBa OeTOHHOH CMECH;

BRIGOp $akTopoB;

BEIGOD HHTEDBAJIOB BAPLHPOBAHMUS (HaKTOPOB;

BHIOOpP TJIaHA H YCJAOBHH TIPOBEJEHHST 3KCHEPHMEHTOB;

pacder BCeX COCTaBoB OeTOHHOH cMecH M IpOBeJeHHe 3KCIepH-
MeHTOB II0 BHIGpAHHOMY IIaHy,

06paboTKy pe3y/abTATOB 3KCIEPHMEHTOB C MOJYyYeHHEM MaTema-
THYECKHX 3aBHcHMOCTel cBoiicTB 0OeTOHa U OeTOHHOH CMeCH OT BBI-
6paHHBIX (aKTopoR.

4, OcHOBHOM HCXOZHBIH cocTaB OeToHAa Ha3HA4YaeTcs B COOTBET-
CTBHH ¢ VYKasaHusaMH pasjeioB 2 u 3 Hacroswero Pykosoucrsa.
B o6s3aTelbHOM NOPSAAKE OCHOBHOH COCTaB 0GeTOHA [OJKeH ObTh INpo-
BEepEeH H OTKOPPEKTMPOBAH ONLITHHIMM 3aTBOPEHHSIMI C ILieJblo obecre-
yeHAS TpebyeMo#t YROGOYKJAaAbIBAeMOCTH OETOHHOH CMecH.

Ta6anmwa 10

PekomeniyeMble 3HaY€HHsi HHTEPBANOB BapbHpOBaHus (aKTOpoB

DaxTopH HHrepBanpl BapbHpPOBAHUS

PacxOfl HEMEHTA « « « o « « « o« & & 10—159% BejHyuHsl OCHOB-

HOrO YpOBHSA

Pacxogr! necka M KPYNHOIO 3alOJHHTE-
JA ¢ v o o o = o o o o o v o o« s 40-—-60 a HacwmHoro o6nbe-

Ma

O6bemHasi Macca KPYHHOTO H MeJKOro
SAMOJIHHTENEH + « v o « » & « v o & 10—209%, BenuyMHH OCHOB-

HOTO YPOBHS

Orxowenne o6beMa ONHOH (ppaxiluH 3a-
nOJNHATEN K Jpyro#l (HanpHMep, 00b-
ema ¢p. 5—10 MM k oOGbemy q)paK-

wuit 10—20 mM) . . . 0 0o . . 50—~709% BeJHUHHEI OCHOB-
HOrO YpOBHSA
Pacxof AOGABOK « « « o « « o « « 40—609% BeJUUUHBI OCHO-

BHOTO YpPOBHSI

ITpumeuanue, Ilpy nopGope cocraBoB GeTOHOB OXHOBPEMEHHO
HEeCKOJBKHX MapoK 3a OCHOBHOH ypoBeHb (aKTOpOB MPHHMMAIOTCH HX
SHaueHHst AAs cpeiHel MapKu GeToHa.

5. B xauecrBe ¢akTopoB (BappupyeMBIX B IKCNEPHMEHTaX BeJNHUHH)
B 3aBHCUMOCTH OT YCJOBHH 3ajauun Ha NOAGOD MOIYT INPHHHMAThCS
pacxonbl LeMeHTa, KPYNHOrO ¥ MeJKOro 3amnoJHuTels, [OoKasaTeldu Ka-
YECTBA KDPYMHOTO M MEJKOrO 3amoQJHuTeNefl, COOTHOLIEHHSI MeXAy o6b-
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EMAMH OTH@NbHEIX (pakuuil KPYHNHOrO Wl MEJKOro 3arofHHTeNel:,
pacxojbl PasAHUHOro popa Ao6GaBoX H T. M.

[TpuMepbl BbI6Opa ()akTOPOB NPH pPelleHHI KOHKPETHBIX 3afau NOA-
Gopa cocrasop 6erola npuBeAensl B NpHJIoXeHHn G.

6. 3uauenne QaxkTopa B OCHOBHOM HCXOJHOM cOCTaBe GeTOHA Ha-
3BIBaeTCsl OCHOBHBLIM YDOBHEM.

Ipu nposefeHiH ONBITOB BCe (PAKTOPBI BapbHPYIOT TOJbKO HA ABYX
YPOBHSIX: BepXHeM M HHUIKHEM, OTCTOSILMX OT OCHOBHOI'O YDOBHA B
GOMBIIYI0 H MEHBIIYID CTOPOHY Ha OJMHAKOBYIO BeJHUMHY, HasHBae-
MYIO HHTepBaJOM BapbHPOBaHUSL.

PexkoMenjgyeMble 3HAYEHHSI MHTEDBAJOB BapbHPOBaHHA (PAKTOPOB
npusenedst B taba. 10.

7. Ins ynpolleHHs 3amlHuCcell ¥ IOCAEAYIONIMX DPAacyeToB BepXHHA
ypoBeHb ¢akTopoB O6G03HavaeTcs cumBosoM (+1), a HuxHuit ypo-

Benb — cumBosoM (—1). Takas 3amuch paBHOCHIbHA NepeBofy (ax-
TOPOB B HOBHIH KOZOBHIA MaciuiTal mo ¢opmyJie
Xi—X;
X = ~ 2 ’ (24)
AXi

Tie X; — 3HauyeHHe i-ro ¢axTopa B HOBOM, KOLOBOM MacuTabe;
j('r—snaqenne i-ro ¢axTopa B crTapoM HaTypanbHOM Maciurtabe;
Xig — OCHOBHOH YpOBeEHb ([-r0 (hakKTOpa,

AX, — uHTepBaJ BapbUPOBaHHA i-ro (akTopa;
8. DxcnepuMenThl (ONBITHEIE 8aMechi) B 3aBHCHMOCTH OT KOJHYe-

cTBa ()axTOPOR BHITONHSIOTCS N0 OJHOMY H3 NJIAHOB, NMOMEIUEHHHX B

Tabn. 11—14.
TaGauuma 11

Maan nposefeHds sKCNepuMenToB (OMBITHBIX 3aMECOB) NpH 4HCAE
thaxTopoB, pashHom 2

Marpuia miasuposanust| [laprrle CeoifcTBa 6eToHa

Ne npoH3Be-

eHust
OnEIToB x1 X2 A Y 1 yiz yfa

Xy %o

1 2 3 4 6 6 7...

1 -+1 —1 —1

2 —1 ~1 +1

3 —1 +1 —1

4 +1 +1 41

IepBasi rpadha TaGa. 11 3ajmaeT mMOPANOK BHIMOJHEHHS ONBITOB. Bo
BTOPOi ¥ TpeTbell rpade NMOMeIUEHH SHAUYEHHS COOTBETCTBEHHO HEPBOTO
(x1) u BTOpOrO (X2) GakropoB. DTH rpadsl 3afalOT YCJIOBHA IIpOBele-
HUSA OMBITOB. Tax, cOmIacHO NJaHy B NEPBOM ONbITe (akrop Xi==-1
IOMKEH YCTaHABJMBATBCH Ha BEPXHEM YpPoBHe, a (akTop Xp=—I] —
Ha HUXHEM.

YerBeprass rpaga (X1X) NONyueHa IIyTeM IIEPEMHOMKEHHS 3JIeMEH-
TOB NepBOro crosbua Ha COOTBETCTBYIOIIHE 3JIEMEHTH BTOPOrO CTOJGIA.
Cronben, 4 He0GXOAHM TONBKO AJs 00pabOTKH Pe3yJbTaTOB ONEITOB.
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Ta6anuna 12

Ilaan npopejenusi sKclepUMEeHTOB (ONbITOB)
npH uncie ¢GakTopos, pPaBHOM TpeM

MaTpHU2 MIaHKpOBAHHST FlapHEle NPON3BeREHUsS ng_icﬂ?a
ong';oa
%1 X3 Xy X3Xg 4%, XXy Yy v oe
1 —1 —1 +1 | 41| —1 | —1
2 —1 +1 41 —1 | —1 | 41
3 +1 +1 —1 {41 [ —1] =1
4 +1 +1 +1 | =1 | 41} =1
5 —1 +1 —1 —1 | 41| —1
6 +1 +1 1 41 | 41 | +1
7 —1 —1 —1 S I R R
8 +1 —1 —1 | =1 | =1 | +1

B martoil, mectoil m T. X. rpadax TaGiHLL NOMEILATCS Pe3yilb-
TaThl ONLITOB: DPE3yJAbTaThl ONpefeseHHH CBOACTB OeTOHa, (PaKTHUECKHe

Ta6auuma 13

Ilnan nposefeHns 3KCMEPUMEHTOB NMpU uucie GaxTopos,
PaBHOM YeThIpeM

Martpuua nIaHupoBaHugd TTapHele MPOH3BeAeHUS
e}
S
2 S
8 5w
g R @ N i N - 5 5
2| B B R ® o B R R % |Qv

Al =1 =1 =1 =1 =1 =1 | A1 1| 1
SO NS Ry RS I (DT Y G [ () QRS )
TS NS [ S (T Ty R (Y O g ) R (R (S
S U (S O SRS U [ O R Y O (O A8 [
VU [N N O O T S O (G O (U ([ [ ()
SR IS NG ISR Sy N O 1 UG ) Qi ) (S
1t =1 =1 | 1A =1 =1 | 1
SR S N [ O VI (NS A e [ (RIS )
S [ B o O 1 DR (S O IS IO (N (R ST R
N (OIS O (DS I DS IR 5 O (S ) O QA R

S U i TS O NN (S O I (DU U |
BT (U [ s DU [ NS A IS [ [
L | 1| | =1 =1 | =1 1 | k1] =1 | =1
1| =1 =1 |t 1 | =1 | 1| =1 | =1
Al =1 | =1t =1 | =1 | 1 | 1| =1 | =1

Lol o Sl i
DO WN OO ULRWN -

w
S



pPacXoibl LeMeHnTa, OTHOIIeHHe ()AaKTHUecKOro pacxola LEMeHTa K MepBo-
l1aYaJbHOMY =13 HT. I
AHaJIOI‘I'llIHbH!M o6pa3oM nocTpoenst Taba. 12, 13 n 14.
TaGauua 14

INaan NMpoBEJIeHHA SKCHEPUMEHTOB NipH ypcae (i)aKTODOB, paBHOM JIifITH

MaTpHla rIaHHpPOBARHS TlapHbie TpOUSBeNeHHs

g g
] 5
= al - ol <] = = &
°f . Rl R L] S| L] L] L |2 |88
St o3| F| T | S S T ]S ] RTS8
U [4+1|—1 =1 [—1—=1{—1—1|—1} 1|1 3] 1 | 41

2 | —=1|—1|1 |1 41 - H—1—1—=1|—1|— 1|—1}4-1] 1| -1
3|1 | —1]+1|{—1|+1 =1+ L—1|4 11|41 Tj—1| -1 | —1

4 | —1 41|+ |+ =1 {—l|—l—1]- |41} —=T] 1| =1 | —1
51411 [ —t {1 =1 |4+ 1—4+1—1{—1 {41 |—1}—1| +1]|—1

6 |1 —1 |+ |1 --1 =141+ l—1]—1|-—T|-- |1 — T | —1

7 | —1|+1|—1]—1|=1—=TI|-+1]4+ 14 1|—1}—1—1]1] 1] -1

8 | —1|+1|—11+1| 1 [—1]4+1}—1}—=1|—=1|+ 1|+ 1—1 —1 | 41

9 {—1|-—=1|—1]|—=1} 41 [+ 1+ L-F 111+ —1]-+1{ —1 | —1

JLQJ S [ QR [ O B R e N e I e S S R LR | | R | S N By |

10§ -1 1 —1 [—=1} -1 |- =11 =t |1 |- 11 —1 | —1
12 | —1{—1[41|—1] ~1 {+1|—1|+ 14—t |+ 141 =1 —1 [ +1
13 | 141 1|1 =11+ ~1—1|4-1|—1|—1|—1[ —1 | 4-1
14 { —1 )41 -+1 =1 1 [=1—14- 1=+ 1{—1{ 1 —1| +1 [ —1
15 | —1 | —1|—1[+1] —1 |[4+1|4-1|—1| 41| =1} 1 |—1[ -1 | —1

16 { 41| —1}—1|4+1| +1 (—1j—1|4- 1+ 1[4 1—1|—1|—1] —1 | +1

9. B cOOTBETCTBHM C IPaBHJIaMH, M3J0XKEHHBIMH B TJI. 3, C y4€TOM
MIOCTABJEHHON 3alaud JJIS KaXKAOTO ONbITA PAaCCYHTHIBAKTCH COCTABh
GeTOHOB.

[Ipn mpoBengeHuH pacuyeTa COCTABOB NMOMHMO (GopMyJ, NpuUBeTEHHBIX
B I 3, CJIedyeT UCHOJIL30BaTh HHIKENPHBEJEHHLIC AOTOJNHNTEJIbHBE 3a-
BHCHMOCTH.

B ¢dopmyny (4) nmas pacuera pacxoja BOIBl BMECTO TabJnYHOIQ
Haya/JbHOTO pacxofa BoOAbw By Heo6X0AMMO TOACTABNAATH SKCIEPHMEH-
TaJbHO YTOYHEHHBIH IO OCHOBHOMY COCTABY HAYaJbHBIE pacXol BOJH
BY

0
BX = By— B]_ - Bg—— Bgﬂ—" Bgop 3 (25)
rae BY — yTOuHeHHBI 3KCIEPUMEHTAJbHO DAaCXON BOAH B OCHOBHOM
COCTaBe;

By, By, B3", B5°® —rnompaBkn mo BOZe /s OCHOBHOTO COCTaBa.

IIpun pacuere cocraBoB, A KOTOPHIX He 3afaHa of6bemMHas Mmacca Ge-
TOHa B CYXOM COCTOSIHHH, IOIpaBKa Ha BOLONOTPeGHOCTb MJIOTHOrO

necka BYR"  YC/IOBHO TNPHHMMAETCH DABHOM TONpaBKe IS OCHOBHOTO
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cocraBa. Pacxon maortHoro mecka (/7 uau [Tox) B Kr Ha 1 m® Gerona
B 9TOM CJyuae PacCYHTHIBAeTCsS NO dopmyle

Hm—_-y“H“[IOOO(l—qﬁ—-—————--—B]. (26)
Yy Y3

10. Tlocse mpoBefieHHS ONLITOB B HOCJEAOBATENbHOCTH, YKa3aHHON
nnaHoMm (nepBast rpada rtaba. 11—I14), nx noBTOpPAIOT B OGpaTHOH moc-
JeHOBATEAbHOCTH, NOJyYass TakuM o6pasoM o aBa HaGmiopxeHus (pe-
3yJbTaTa) B Ka<[IOM OIILITE.

O6peM sameca B KaMIOM ONEITé YCTAHABJAMBAIOT C YYETOM YHCIa
onpeleNsieMEIX XapaKTepHCTHK OeTOHa (IPOYHOCTEH TpH CXKaTHu, pac-
Taxennu, usrube u T. A.). Ipurortossenne GeToHHON cMecH, PopmoBa-
HHe 00pasuoB, HCOBITaHHe GETOHHOM CMecH 1l 3aTBEpJEBLIEr0 OeTOHa,
BEIYHCTCHHEe (AaKTHYECKHX PACXOLOB MAaTEPHAJOB BBINOJIISIIOTCH B OOBIY-
HOM TIOpsJKe B COOTBETCTBHM C ykasaHHsMH pasfena 4.

11. PesyabTaThl OneiTOB 06paGaThIBAIOT METOLAMH MaTeMaTHUECKOH
CTATHCTHKY, NOJyYass IpH STOM B aJarebpanyeckoit ¢opme ypasHeHIS,
BHIpaXKAaWIHe 3aBHCHMOCTH HCClefyeMBIX CBOHCTB 0OeTolna OT HCXOL-
HBIX (PAKTOPOB:

a) AnA ABYX(haKTOPHOTO 3KCIEPUMeHTa

Y == 8y ~}- 81X1 - BaXa }812% X} (27)
6) oas Tpex(paKkTOPHOrO IKCIEPUMENTA
Y = 6y -} 61X} 8aXa - 63x5 |-610X1 X2 + B13X1 X5 | Gogkexs;  (28)
B) /s 4eTBIPeX()AKTOPHOTO SKCIEPHMEHTA
Yj == 6 -1 61X, + 6ok - 63%3 - BaXa + Bra¥yXy +
+ B13%1X5 - 61a%1 X -~ BagXoXs | BaaXoXq - 63aX3Xy; (29)
r) LJd naTEQaKTOPHOro SKCIepHMeHTa
Yj= 69 + 611 |- 6aXa - 63X + 8aXs - 6,%5 | B19%1 %2 + 613%1 %3 + BraXr¥a -
—+ 615%1%5 | BagXaXs | BaaXa¥a + Ba5¥aX5 |- B3aXaXa - G35%3X5 + BasXaX; =

! !
=a+ Dot o, (30)
i=1 i=1
j#t
rae i, j=1,2 ,..., | —nopaaxkoBbe HOMepa (aKTOPOB;
Yy — HCCAeLyeMoe CBOHCTBO 6eToHa;
X1, Xo,..., X — MCXOJHBIE (GAKTODHL;
89, 81, 82, 83, ..., 6i; — KO3DODHUIHEHTL, KOTOPLIE BLIYHCASIOTCH MO Cle-

JYIOLIHM (pO};\]MyJIaMZ
D lu
u==1 .

N ?
N —
2 Xiu Yu
u=1

=" (32)

(31)

30=
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N

Z XtuXiu Yu
u=1
oy=—y (33)
rie Yu — CPefiHee 3HaYyeHHE HCCAEyeMOro CcBOHCTBa OeToHa B  U-M

OIIbITE;

Xiu — 3HaueHHe daxTOpa X; B U-M OUBITE;

Xju — 3HaueHuMe (pakropa x; B u-M onure (j=7=i);

N — XONMYeCTBO OWBITOB IO IJIaHy (4t ABYX(PAKTOPHOTO JKCIie-
pumeHTa N=4; ans TpexdakTOpHOro 3sKCmepumenta N=8§;
IJist 4eTHIpeXaKTOPHOrO M NsTHOAKTOPHOIO 3KCNEPHMEHTOR

12. [Tocae nonydenus ypaBHEHUH NPOU3BOIASTCS MPOBEPKH:
oTiMyysa KO3 GULHUEHTOB 8; OT HYJs;
NPHTOJHOCTH YPaBHEHH M ONHCAHHA HCCJAEAYEMBIX 3aBHCH-
MOCTeH.
JlaHuple NPOBEPKH BHIIONHAIOTCS B CHeAYIOLEeH NOCAeL0BaTebHO-
cTH:
a) B KAXJOM OILITEe BLIUHCASIOT aBCOMIOTHOE 3HAYEHHE DPa3HOCTH
MEeXJy OBYMSI NapajlieNbHbIMY HaGJMIOAeHUAMH N0 dopmyie

ly=\Yu—Youl; (34)

6) BBHIYHCAAIOT CPelHee KBALpATHYECKOE OTKJIOHEHHE, XapaKTepH-
3ylomee omwu6Ky oneiTa 1o GopmyJe

D la
u==1 -
Sy = "TeN (35)

B) BBIUHC/ASIOT NOBEPHTEJNbHBIA HUTEPBAN AAA  K03QPHUHEHTOB
ypaBHeHHH 1o popmyae s
t —
Y
Agy = ——F——, (36)
VN

rae f— aunavenne xpurepus CrplofeHTa, NpHHUMaeMoe no Tabmn 15 B
3aBHCHMOCTH OT 4MCna CTeneHeil coGOXbI f;, ¢ KOTOpPBIM Ompe-

menstoch Sy. Tlpu JBYKpATHOM TOBTOPEHHM KaXIOro  OINbITa
qHCNO creneHell CBOGOAB PaBHO YHCIY ONBITOB N

fg=N... (37).
TaGuauna 15
3navenne kputepus Crbropenrta ! past 504 ypoBHAA 3HAYUMOCTH

]

Uneso creneneft 4 8 110 12 14 16 |20 |25 30
cBo6oLl Z/::N

Kpurepnit 2,78 2,311 2,23) 2,18| 2,15] 2,12]2,09]2,06[2,04
Crriofienra (f)
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r) CpaBHMBAIOT alCOJIOTHblE 3HaueHHs KO3(DODHUHEHTOB ypaBHEHHs
C JOBepHTEJbHBIM HHTEPBAJOM, BHIUHCAEHHBIM IO0 (opmyse (36). Ecan
a6cooTHOe 3HAueHHe Ko3(duuueHTa NPEBHIIAET AOBEPUTENbHBIN HH-
TepBaJs, €ro TPHSHAIOT 3HAUMMBLIM. ECIH Ke aBCONIOTHOE 3HAUEHHE KO-
s dunueHTa MeHbIIE JOBEPUTENbHOTO HHTEPBaJd, €ro NPHHHMAKIOT DAB-
HEIM HYJIO, a COOTBETCTBYIOIMH €My UJeH YPaBHEHHA OTOPachiBAIOT.
ITocne oTGpacHBalHs HE3HAUMMBIX UWIEHOB MOJYYalOT YTOYHEHHOE YpaB-
HEHHe;

Z) B LeJAX NPOBepKH NPHIOAHOCTH TIOMYyYeHHOTO YTOUHEHHOTO ypaB-
HEHHST BBIUUCJSIOT JUCHepCHIo 1o Gopmyde

N -
Z (Y — Yu)?
o =1
Sap = N s (38)
rle ;u——cpem-lee SHaueHHe HCCAeAYyeMOoro cBofictBa GeroHa B U-M

OIIBITE]

Yu — 3HAYGHNE MCC/IeAyeMOro CBOACTBA GeTOHa B 4-M ONBITE, BHI-
YHCACHHOE TI0 YTOYHEHHOMY YPaBHEHHIO;

K — KOJIHYECTBO KOIDHUHEHTOB, BKIKOUAS 8g, B YPaBHEHHU LOCHAE
OTOpACHIBAHHS HE3HAUUMBIX KO3((HUIHEHTOB (NpHPaBHEHHBIX
HYJII0);

XK) BBIYHCHAAIOT IMMOHPHYECKOE 3HaueRHe Fo-KpuTepust 1o ¢opmyJe

Fy= —% (39)

1 CPaBHHBAIOT ¢ TaGmu4nbIM 3siaveHiieM Fogen. (Taba. 16) ans creme-
Helt cBOGONH, € KOTODLIMH ONMpeIesiach S?Ip u Sy. Hucno cremeneft

cBOGO/HI, COOTBETCTBYIOIIEE Sgp. BBIUNCAACTCA 10 dopMyie
fup=N — k. (40)

Tabnunuma 16
3nauequa F-xkputepusa aus 5% YypoBHS 3HAYHMMOCTH

F.gpurepuit npu f- F-xpurepnit npu -
y Y
fr]p fnp
+ | 8 | 1s s | 8 16

1 7,71 5,32 4,49 8 6,04 3,44 2,59
2 6,94 446 | 363 9 6 3,39 | 2,54
3 6,59 4,07 3.24 10 5,95 3,35 2,49
4 6,39 3,84 | 3,01 11 5.91 3,28 | 2,42
5 6,26 3,69 2,85 15 5,86 3,22 2,35
6 6,16 3,58 2,74 20 5,81 3,15 2,28
7 6,09 3,50 | 2.66
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Ypasuenie npH3HAeTCs NPHIOAHBIM, ecall Fo<Fragn, B NPOTIB-
HOM CJy4a€ OHO CYHMTAETCS HENPHIOAHBLIM, H €ro e peKoMeHMayeTcs
HCIIONb30BaTh B AajblielleM.

13. TIpexne ueM HCNONL30BAaTh NMOJYUEHHLIC YDPaBHEHIA IJs pele-
IHS NOCTABJEHHLIX 3a/ad, HeOBXOAHMO B NIPON3BOACTBEHHBIX yCJOBHAX
BBHITIONHHTL KOPPEKTIPOBKY pacxofa BOAH H Koa(diuueHToB 8. Kop-
PEXTHPOBKA TPOH3BOAHTCS B COOTBETCTBHH C yKasaHHAMM mm. 14 m 15

14. KoppexkTHpoBka pacxofia BOAH I oOecheueHHs TpebyeMoft
TMOABHXHOCTH OCTOHHOH cMeCH NpPOH3BOAMTCH OOBIUHBIM TyTeM. M3 Mma-
TepHanos, OTBEIIEHHBIX B COOTBETCTBUH C JIaﬁOpaTOPHbIM COCTaBOM, B
[POH3BOJACTBEHHOH OeTOHOMeIIaJKe NPHTOTABAHBAIOT GETOHHYI0 CMECh.
ITocme BeIASPIKHMBAHHS CMeCH B TeuelHe BpEeMeHH, HeOGXOAHMOrO AJIf
TPaHCNOPTHPOBAHHA M YKJIAAKH, B COOTBeTCTBHH ¢ yrasauuamu ['OCT
11051—70 onpefessioT KeCTKOCTb (MOABMKHOCTb) GETOHHOM CMECH H
BEIHOCAT pelreHne 06 n3MEeHEHMM pacXoia BOAB. Ecau NpnHuMaeTcs
pelleHHe YBeAHYATL (MK YMEHbIIMTH) 006beM BOALI Ha BelwumHy AV,
TO 06BbEM 3epeH MEJKOr0 3aNONHHTENS COOTBETCTBEHHO YMEHbLIAIOT
(un¥ yBeAUUUWBAIOT) HA TY. XKe BeqmuHHy AV, pacxonpl HeMeHTa 1
KPYIHOrO 3aMOJHHTENST OCTABJISIOT HEH3MEHHBIMH.

15. [ins yTouHeHHs] BeldWYuHbBl KOoddduuuenta 8¢ B MPOM3BOACTBEH-
HBEIX YCJOBHSIX IPHrOTaBJuBalOT moapsald 10 3amMecoB OeTOHHON CMecH ¢
OTKOPPEKTHPOBAHHLIM DPAcXofOM BOAM. M3 NpHTOTOB/IEHHBIX cMecel OT-
BupaloT npobul  GeToHa, KOTOPHE HCNEHITHIBAIOT €  ONpeneNeHHeM
cBOHiCTB GeToHa M OEeTOHHOH CMeCH B COOTBETCTBHH C  YKA3aHHUSIMH
I'OCT 11050—64 u 11051—70. TTo BcemM 10. 3aMecaM BEIYUCISIOT Cpef-
HHe apudMeTnyecKne 3HAUEHHS IoKasaTesell CBOHCTR OeTOHA

o= y1+y24r1(;--+ylo (41

H cpefHHe KBaapaTHYCCKHE OTKJAOHCHHA:
/‘ 10 —
‘V 2 (.l/i“‘yo)z
: 5 (42)

riae Y1, Yo, ..., Y10 — IOKa3aTeNH CBONCTBA 6eroHAa B TEDBOM, BTOPOM,
..., IECSITOM 3aMecax.

Oas ycnosuii APHrOTOBJEHHS ILAHHOTO COCTaBa TO COOTBETCTBYIO-
UM YpaBHEHHSM BBIUNCASIOT TEOpPeTHYECKHe 3HAUeHUSI Iokasareqell
CBOHCTB GeTOHA Yo.

Janee onpenensiior aGcosioTHOe 3HAUeHHe PasHHLB MEXAY Yo U Yo
H CpaBHHBAOT ero ¢ pesauunnofi 0,753 S,.

Ecan | % — o] < 0,753 8y, (43)

TO PasHMlla MeXAY Yo M Yo TPH3HACTCH HECYLIECTBEHHOH M yTOUHEHHE
Koa(huuentTa 89 He MPOH3BOJNHTCS.

Ecan |96 — o] > 0,753, (44)

TO DPasHHLY MEXIY Yo U Yo MPHSHAIOT CYHIECTBEHHOH, a K03pdHuIueHT
69 B YPaBHEHHN MEHSIOT Ha BEeJHYHHY

A gy =10 -~ Yo, (45)
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T. €. 89 yBEeJIHYHBAIOT Ha Ago, €cnu 3Ta BENHMYHHA TOJNOKHTENbHAS, H
YMEHbIIA0T, eCAH Olia OTPHUIaTesbHas.

16. YTouHenHble TPOH3BONCTBEHHBIMI 3KCIIEPHMEHTAMH YpaBHEHHS
MOTYT MCIOJIb30BATLCS I HaslaueHusd cocraBa OeTOHa JaHHOA MapKH
H JaHUoH oObeMHOH MacChl, IJs NOMCKAa OITHMAJBHOrO cOCTaBa Oe-
TOH4, HampHUMep C MHHHMAJbHO BO3MOXHOH ofBeMHON Maccoft; Aas
KODPEKTHPOBKH COCTaBOB 6eTOHA B NPOM3BOACTBEHHBIX YC/IOBHAX, €CJH
pMeeTcAd HajeKHass HHGopManuss 00 H3MeHEHHSX CBOHCTB MCXOMHBIX
MaTeplajoB. B NpUIOXKeHHH 6 UPUBOAHTCS NpUMED NDPUMEHEHUsS NOay-
YeHHBIX YpaBHEHHH JAJs YKasaHHBIX Lesef.

IIPHJIO)KEHHE 4
TPEBOBAHUSA K KOHTPOJIbHBIM OBPA3LAM
NPY ONIPEJEJIEHMH MPOYHOCTH JIEFTKOTO BETOHA
U K $OPMAM 415 UX U3rOTOBJEHUA

1. ©opMBl Iast M3rOTOBACHHA 06pasuoB pasmepoM 15X 15X 15 unu
10X10)X10 cM nmomxHBI OBITH XKECTKHMH M He MJOMXHB AedOopMHpPO-
BaTbCsl BO BpeMsi GOpMOBaHHS 0O0pasLOB H TeIVIOBJIAXKHOCTHOH obpa-
Borkn. Coenuhehns 32/eMeHTOB (OpM MexAy coboit HOMKHE  OHITh
IVIOTHEIMH, HCKJIOYAIOUHMH TIOTePH «UEMEHTHOTO MOJOKa» WIH BOAH
npu GOpMOBaHHUH.

BHyTpeHHHe NOBepXHOCTH $OPM AOMXKHH OHITb CTpOraHmMu (Kaacc
gpcToThl HosepxHocTH V' 8 mo I'OCT 2789—59 <«lllepoxoearocTs Io-
BepxHocTH»). OTKJOHeHHe BHYTPEHHHX INOBepxXHOcTefi ¢opM OT IIOCKO-
CTH HonxHO ObTb He Gojee 0,1 mm. Jonyckaemble OTKJIOHEHHS OT
BIYTPEHHUX pPasMepoB COOPAHHBIX GoOpM O AJHHE pebep He MOJKHBI
npeBbiaTh 1%,

Yribt MeXny BCeMH CTeHKAMH ZOJXKHEI ObITh NpsaMbIMu. Jlomycka-
eTcs OTKAOHEHHE OT HpPAMOro yria Ha TakoH yroJ, TadIeHC KOTOPOro
He npeBeimaer 0,005, uTO cOOTBETCTBYeT OTKJOHeHHIo He Gogee 0,75 MM
no AauHe peGpa Ky6a 150 MM mim pasHulle JHaroHajedl rpaHeid He
Gonee 1 MM, a aas xy6os ¢ pebpom 100 mm coorBercrserHo — 0,5 MM
A AauBbel pe6pa ®m 0,7 MM — I/d PasHHIE JJHH JHaroHajef.

2. Bce pmerannm Kaxpaoi (OpPMH AOJMKHbB HMETb OHNHO H TO XKe
HecTHpaeMOe KJehMO, NpH 5TOM HOJXHa OblTh ofecmedueHa Takas Map-
KHPOBKa, IpY KOTOPOil cTeHKH (GOpPM COXpaHIIOT CBOEe IOCTOSIHHOE pac-
TIOJIOZKEHHUE JIO OTHOUIEHHIO APYT K ADPYTY.

3. Cbopka u pasbopka ¢opM LOJKHZ TPOH3BOJAHTbCA CIelluajib-
HBIM KJI040M. [Jo/b30BaThCA MeTAMIHYECKUM MOJIOTKOM MpPH COOPXe WM
pa3bopke KaTETOpHUECKH 3alpelllaercsa (B KpafiHeM cjayuae MOXKeT ObITb
HCTIONb30BAH LEPEBSHHBIH MOJOTOK). IIpH OOHapyXKeHHH S3aycCeHIleB
N0 KpasM rpauefi NOCNefHHE MOMKHBI OHTb YCTPaHEHH!.

4, HcnplTanpio Ha IIPOYHOCTH IIOJBEpraloTcsi o6pasipl, ONOpHbIE
TPaHH KOTOPHIX HMEIOT OTKJOHeHHSI OT MJIOCKOCTH He Goaee 0,1 MM, a
pasMepnl pebep HaxoasTcs B npenenax 150+0,75 mMm mam 100+0,5 mm;
pasHoOCTb [AJHH HHArOHaNell KaxJAOW TPaHH HOMKHa OBTb He Gosee
1 MM n 0,7 MM coorBeTcTBeHHO MJs1 KyOoB ¢ pebpom 150 m 100 wmm,
a ofpeMHas Macca KaxKIoro OeTOHHOro oOpasna JOJIKHA OTJIHYATHCS
OT CpelHero HJis cepuH He Gonee ueM Ha +=2%.
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HIPHIIOKEHHE 5

TEXHOJMOI'HYECKHUE TPEBOBAHUSA K JIETKUM BETOHAM
CO CNEUHAJBHBIMH CBOHMCTBAMHU
W OCOBEHHOCTH UX HOJBOPA

Beronot ¢ 3adannoil naorHocTb10

1. IlnoTHOCTE SaTBepHEBINErO JIETKOTO GeTOHA Onpefelfdercs [0
NOKa3aTeNdsiM BOAOHENPOHUUAEMOCTH Y BOLONOIJOLIEHHs TO Macce.
INpumewganusn 1. BogoHenpouniaeMocTb JMerkoro GeToHa olnpe-
nensiercsi no Meroxunke T'OCT 4800—B9 «Be-
TOH THAPOTeXHHUecKHH. MeTOAB HCHHITAHWHA
GeToHAY.
2. Bononorsnowenue Gerona ONpefeasiercs o
I'OCT 7025—67 «MarepHaskl CTEHOBHE U 06-
JHIIOBOYHEE. MeToxbl OnpefeleHuss BOLOIOT-
JIOIIEHHST U MOPO30CTOHKOCTHY.
3. Jlerkue OGeTOHBI 1O IJIOTHOCTH KjacCHQHIH-
pyloTca coriacHo tabu. 17.

Tabauna 17
[Tokasares AJOTHOCTH JIErKoro GeToHa

5E MaxcHManbHOE BOJONOIJIOLEHHE [0 Macce
g% Wy g cyxoro Gerona (%) 3a 48 u
XapaKTepHCTHKA ) npn o6beMHolt ero macce (Kr/m3)
MJIOTHOCTH JIEFKOTO 8xo
GeToHa gﬁ%
%%i 1200 [ 1300 | 1400 | 1500 | 1600 [ 1700 1800
E:ﬁ:ﬂ
b duedSay
Hopmamuas . . .| B4 | 11,4]|10,5( 9,81 9,1 |8,6[8,1{ 7,6
TMogbiensas . .« «| B-6 — — | - 7,617,166 6,3
QOcobonnotHeii -~ - | B-8 — — | — 6,7|6,3]15,9| 5,6

MMpumevanua: 1. IIpn nHanuuun orpaGoTaHHON METOAMKH Olipe-
IlesieHns: Koo ulHeHTa BOLOHENPOHUILAeMOCTH
IUIOTHOCTb JIETKOTO GeTOHa MOXKeT ompene-
JIAATbCA TOJBKO IO 3TOMY NOKa3aTesio.
2. 3rauenns  xosbduUMEHTAa  TNPHBENEHH B
ta6n. 3 ruaset CHull «3amura crponTespHBIX
KOHCTPYKIUHI OT KOPPO3HH».

2. TIpy msroToBAeHHM NErxux GeTOHOB 3afAHHOH IMIOTHOCTH K CBOM-
CTBaM MaTepHalOB, H3NOXEHHHM B pasfene 2 Hacrosuiero PyroBoncTsa,
IPeABABAAIOTCA CleAYIONne AONOJIHNTeIbHbE TPeGOBaHUS:

a) BOJOMOIVIOIEHHE KPYIHOI'O MOPUCTOTO 3alOJHHTeNd, Onpenaens-
emoe 1o I'OCT 9758—68 3a | u HachUEHHS B BOHXE, HOJNXKIIO OLITH He
Gonee 15% — mast mopucroro rpaBusg u He 6Gosee 18% — mas nopuc-
Toro uiebns;
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6) BomomoTpeGHOCTL NeECKa, ONpefesisieMasi MO IPHJIOKEIHIO 1, ie
JIOJI2KHA MPEBLILATh JIJIi MOPUCTBIX NEeCKOB B Y:

cnenuanbHO H3TOTOBAGHHBIX . . . . . . . . . 12
NOoJMy4eHHBIX ApOOJeHHeM Nopucroro rpasus . . . . 14
NnoNyYeHHbIX ApobJjeHHeM mnopHcroro mebus . . . . 10
LA NJIOTHBIX MeCKoB . . . . . . . . . . . 8

3. Tlpu nopbope cocraBa GeTona TpeGyeMoll TWIOTHOCTH pacxoh e-
MeHTa TNpHHHMaeTcss U0 m. 3.3 Hacrodulero PyKoBOACTBA, HO He MeHee
npuBefeHHoro B Tabs. 8.

TaGauua 18

PekomeHyeMble MUHUMAJbHbIE PACXOMb IleMeHTa
JJis JIETKHX 0eTOHOB ¢ TpeByemoil IJIOTHOCTLIO

Pacxox nemeHra (kr/m?)
TIpH XapakTepHcTAKe GeTOHHOH
cMecH
XapaKTepUCTHKA fIOTUOCTH GeTOHA ocafika KoHyca, cM
JKeCTKOCTh
20—~40 c o_4 58
HopmamsHast « v v v v v 0 0 ¢ o o & 300 350 400
TIOBBULIEHHAST + v » o & v & o & & o & 330" 380 430
OCOBOTMOTHBIE  + & & + v & o o o + 380 440 510

4. Ypno6oyxiansiaeMocTh OeTONHOH CMecH pEKOMEHAYeTcs HasHa-
YaTh:

a) pasi GeTOHOB HOPMAJbHOA NJNOTHOCTH — B Mpelesnax OT MKect-
xocTn 10 8 cM OcCalIkll KOHyca;
6) njs GeTOHOB IOBBILUCHHOH IWIOTHOCTH 1 OCOOOMIOTHHIX — B

npefenax oT KECTKOCTH JO 5 CM OCajKil KOHyca.
Mpumeuanune, Ipu crennanbHbix MeToJax YIJIOTHEHHS (mpec-
coBalue, BHOGpoINTaMIOBaHHE H Ip.) AONYCKaeT-
CAl TNpUMEHATb OGETOIHBIE CMeCl C 3KECTKOCTbIO
cuime 30—40 c.

5. Jlass ocoBonsaoTHEIX 6eTOHOB I 0eTOlOB MNOBLILIEHHON IJOTHO-
CTH Pacxoj KPyIIOro 3amouHNTedsl (Mo HacHNHOMY 00'beMy) peKoMeH-
LyeTcs TPHAIMATH B mpedeniax oT 650 o 800 a/md.

6. B npenenax yKasaHHBIX OFpaHHYeHNH HOBBIIIEHNS INIOTHOCTH
JIETKHX 6eTOHOB cjenyeT N06GHBaTbCs 3a CUET:

a) yMeHbIIEHUs] NMOJBIKHOCTH OGETOHHOH CMECH MYTEeM COKpaLleHIIst
pacxofa BOABI HJIH BBEJEHUA NIACTHGHUHPYOUWHX A06aBOK;

6) BBeZeHHs YIIOTHAIOLUX A06aBOK;

B) 3aMEHBI NIOPHCTOrO NMecKa IJIOTHBIM.

Beronvt ¢ ymenvuwennod ycadkoi

1. K nmerxkum OeToHaM ¢ YMeHbIIEHHOH ycaaxofi oTHocATcS GeTOHBI
mapox 300 1 Belle, ycaixa KOTOPHIX OJH3Ka K ycafke TAXKeJbX Oero-
HOB DaBHOH IIPOYHOCTH H MOJBHKHOCTH (KECTKOCTH).
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2. Tlpn u3roTOBJEHHH JErkuX OETONOB ¢ YMelbIUCHION yCaaKoil K
CBOHCTBAM MaTepHasoB, H3JOXEHHBIM B pasacie 2 Hacrosimero Pyxo-
BOJCTBA, NDPENbIBASIOTCS CIEAYIOIHe JAONOJNHHTeNbHble TpeGOBAHMS:

a) NPHUMEHSIOTC KPYMHBIE MOPHCTblE 3aNMOJHHTENH, cMech (Dpakiuii
KOTODHIX IO3BOJSIET MNOJYYHTh MEXK3epHOBYIO NYyCTOTHOCTh He 6oJjee
46% u Mapxy mo npoynoctH 200 u Gosee (cm. Taba. 1);

6) B KauecTBe MEJKOrO 3alOJHHTENA HCIOJB3YIOTCS TNPHPOJIHBE
MIOTHBIE TIECKH, MOIYJbL KPYNHOCTH KOTOPBIX AOJXKeH Onith 1,9-+2,5;

B) B KayecTBe BSIXKYUIETO NPHHHMAeTCs ANHTOBLIH HH3KOAJIIOMUHAT-
uoift (CsA ue Gosee 8%) noprnauaueMeHT Mapox 500 m 600 ¢ HopMab-
HO#1 rycToTol He Gonee 26%.

3. Tlpu monBope cocTaBoB GeTOHAa ONTUMAaNbHast OOBEMHAS KOHIEH-
TpallKsl KPYIMHOTO 3aNlOJMHHTeNS (¢ NPHHUMAaeTca 1o Tabl. 4 c yuerom
OrpaHHUEHHs €T0 MeXK3epHOBOH nycrorHoctH (He Gosee 46%) Hacros-
HIEro TPUIOKEHHUS.

4, B cocraBax Jierk#x OETOHOB IIEMEHTA HOJIKHO COMEPXKAThCS He
Gonee, ueM 3TO yKasaHo B TabJ. b npuioxenus 2.

5. BeronHHas cMech MOJXKHA XapaKTE€PH30BATbCS NMOABIKIOCTBIO He
Gosee 3 cM.

IIPHIO)KEHHE 6
NPUMEPDBHI NOABOPA COCTABOB JIETKOFO BETOHA

Npumep 1. Tpebyerca nono6paTh cOCTaB KepaM3HTOOETOHA MapKH
250 ¢ ormyckHo# mpounoctblo 70Y% mnpoekTHOH MapkH, 00beMHOH Mac-
colt B cyxom cocrosnun 1700 xr/m® npu ocalxe KoHyca GETONHOH cMe-
cn 3—7 cm.

XapakrepucTuka maTepuanos: nemeHtT mMapkd 500, 1mecok MOTHLI
C mJIOTHOCTBIO 2,62 kr/m m BopomoTpebHOCTbiO 6,5%, TpaBHil Kepamail-
TOBBIH Mapky 700 (cM. taba. 19).

TaGauna 19

XapakTepHCTHKH KePaM3UTOBOLO FPaBHS

O6osna- ®pakiust | Ppaknusa
Tloxasarens yeHHe 5—10 MM | 10—20 MM Cmecp

Of6reMHas HaCLIHAsA Macca ,

KO/M3 v v v v e o v o o s Yo.x 670 650 680
O6pevnas Macca seped B )

IleMEeHTHOM TeCTe, Kr/J « - . Vo.xc 1,25 1,19 1,22%
IIpourocTs B umIMHApE,

IMa o v v v v v v v v vt R: 5,9 5,1 5,5%
Mex3epHOBasi TYCTOTHOCTD o 0,46 0,45 0,41

* QOnpeneneno pacuerom no ¢opmyae (1) m FOCT 9758—68.
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[TpuunMaeM cooTtnouledne ¢paxuuii kepamsuta 5—10 1 10—20 mwm
40:60% {(no macce) u B coorsercrun ¢ n. 4 'OCT 9758—68 paccun-
TBIBAEM CDEIHIOI OGBEMHYIO MacCcy 3epell KepaM3HTa B LEMEHTHOM
TecTe:

100
= = 1,22 xr/a.
Vo.r 40 60 !

1,25 1,19

Tlo dopmyase (1) macrosimtero PyKoBoACTBa paccuuThIBaeM CPERHION
MIPOYHOCTbL KepPaM3HTa B LIUIHHIDE:

‘Rl’é:o,m (5,9 -40-4-5,1-60) =5,5 MIla.

ITo 'OCT 9757-—73 9T0lt BeNHUYMIC COOTBETCTBYET MapKa KepaMaHTa
no ripounoctu 250.

CyemuBaz B paBHOM KoJmdecTBe o6e (pakUMH KepaM3HTa, 3SKCIe-
PUMEHTaJbHO HAXOANM CpPEfHIO OOBEMHYIO HACLIIHYIO MacCy cMecH
Yo k=080 xr/M® u ¢ yuetom cpefiHeil OOBEMHOH MacCCH 3epeH pacCyH-
TLIBaeM IyCTOTHOCTb cMecH a.=0,41. Bce 2TH XapakTepHCTHKH 3aNHChHI-
paeM B Tada. 19.

ITo Ta6n. 5 (cM. mpHaOXKeHIe 2) HaxOLuM pacXof LeMeHTa
310 xr/M® Ilo Ta6a. 6 BBOAMM DONPABOYHBIE KOS(MQHIHEHTH: Ha Ue-
Mment Mapku 500 paBumit 0,85 M Ha ocamky komyca 3—7 cM  paBHbil
1,15. B nrore pacxof LeMeHTa COCTABJSET:

Il =310-0,85-1,15==2305 xr/m3.

ITo Ta6a. 7 (upunoxkeHHe 2) HAXOZUM HayasbHBIA PacXof BOJBI
Bo==205 xa/m8.

o r1aba. 8 (mpuaoxKeHue 2) HAXOAUM IO HHTEPNOJALHH OGBEMHYIO
KOHLEHTpAUH Kepamauta ¢==0,37. DTo 3HaueHHe MeHblIe YKa3aHHOTO
B Tabn. 4 ¢=0,4 naa Mex3epHoBO#l nycToTHocTH 0,41 M Ocaiku KOHy-

ca 3 cm u 6osee, M, CIEOBATENbHO, ABJISCTCA AOMYCTHMBIM.
Pacxon xepamaura no macce paccunThiBaeM no Qopmyne (2)

K = 1000 . 0,37 - 1,22 = 452 gr/m3.
Pacxol maoTHOro iiecka paccudTeiBaeM no ¢opmyae (3)
T ==1700— 1,15 . 305 — 452 = 897 Kkr/wms3.

o ¢opmynam (4)—(7) paccuurhiBaem o6mui pacxon Bogs B
C Y4eTOM NONPaBOK:
Ha O0BEMHYIO KOHLEHTpalMio KepaMmsuTa 1o dopmyse (5)

B, = 2000 (0,37 —0,37)2=0;
Ha pacxof ementa no gopmyae -(6)
B, =0, Tax Kak Il = 305 xr/m3 menbine 450 xr/m3

Ha BOJONOTPEGHOCTh IIOTHOTO Itecka no dopmyae (7)
B3"=0,01.897 (6,5—7) =—4,5 n/m3.

B ntore no dopmyne (4) noaywaem:
B=205-+0+0—4,5=200 n/ms.

B coorseTcTBHM ¢ m. 3.6 HacTosulero PyKoBoiCcTBA M ONBITHBIX
3aMeCOB pAacCYUThIBAeM NO AaHAJIOTHYHON METONHKe ellle /ABa COCTaBa
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C pacxolaMu IeMeHTa, oTanuaonimucs na +£20%. Paccunrannwe pac-
XOAbl MaTepuasoB nNpueBeaeHns B Tadm. 20.

TTockoMbky 113 KaXAOro 3ameca HYXHO II3TOTOBNTL no 6 06-
pasuoB xy6or pasmepom 15XI15X15 cM, TO 00bseM 3aMeca nplHiMaeM
pPaBHBIM:

6.3,4-4+2= 22 n.

B nponecce npurotoBnenus GeTOHHBIX CMECEH pPacXOnbl BOABI A4
IOMIYUEHHS 3aJaHHOM NOABHIKHOCTH cMeceHl MPUUIIOCH HEMHOro yBeJi-
YHTb.

Hocne  onpenenenus

O6LEMHON Macchl GeToH- Ks, M.
moit cmecu mo TOCT 30 -
11051—70  paxriueckue 2]
pacxoibl MaTepHalioB Ha 28
1 m® mepecuuTHBaeM M 3a- L
nuceiBaeM B tabm  20. 26 . =
Tyna e 3aHOCHM Pe3yiib- T _/7(
TaThl ONpPENeneHHs: OCaiKH 2% f
KOHyca, cpeiHefl HPOYHO- | !
CTH M cpeiHeli 06beMHOH 22 | /’f—‘
MacCH KOHTPOJBHBIX 00- | /
pasuos. O6pasunl IoaBep- 20 7
raeM TemIoBofl obpadorke / | /]
1 HCOBITHIBaeM uepes 4 4 18 ’__,____H',
nocje TMNpONapHBaHHS H / X
mocae 28-IHEBHOrO Iocne- 16 O A1
LYIOLIEro TBePAEeHH B HOP- // E
MAJIbHBIX YCJIOBHSX. % :

[ocne HCIILITAHHS / |
o6pasuoB  Ha  CiKaTHe 2 v .
pekoMeHpyercs  0ToGpath X ‘
OT HHX npo6bHl H BHICY- 10
WHTh [AJS ONpeLeseHHA 220 240 260 280 300 320 340 360 380
BJIAXHOCTH M  pacyera U kr/m?
o6peMHOll Macchl Gerona
B cyxoMm cocrosiHmM. Kak Puc. 2. 3aBuCUMOCTb TpouHocTH Oe-
BHEHO W3 Taba. 20, oma TOHa OT (PAKTHYECKOrO pacXofa Ie-
OTJIM4aeTcs] OT 3amaHHOMi MeHTa
He 6oJgee geM ma 30 KI‘/MS, ! —nocne TemaoBolt o6paboTki; 2—B
yTO SIBJISIETCS nomy- 28-IHeBHOM BO3pacre
CTHMBIM,

B coorserctBuu ¢ m. 4.9 PykoBoacTBa CTPOHM rpaduKu 3aBHCHMO--
CTH NPOYHOCTH OeTOHa OT (paxTHueckoro pacxofa LemeHTa (puc. 2).
Tlo yenoBusiM 3ajaHHs OTHyCKHast MPOYHOCTb GeTOHA HOJIKHA GHITH

0,7-250=17,5 MIla. Ilo xpusoit REP"=f (I[) maxommm, 4to mpoOUHO-
cta 17,5 MIla coorBercrByer pacxon uemenra [[o=308 xr/m3 Ilo xpu-
BOH R%S-—:f (L) yGexpaemcsi, uTO HPOYHOCTL GeTOHa B 28-IHEBHOM

BO3pacTe NpPH 5TOM DAacXofie LEMeHTa OTBeUaeT NPOEKTHOH M paBHa
25,5 MIla.

Haiipenusit pacxon uemenrta Haxomutes Mexny 300 u 357 xr/m®
(samecer 2 u 3). Iloxcrasnsas otu 3HaueHHs B Gopmyay (18), Haxo-
ILAM:
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(308 — 300) (816 — 886)

Il = 886 — g.

+ (357 — 300) 876 xr/m?3;

(308 — 300) (446 — 460)
K = 446 4 = 3.
aE (357 — 300 444 xr/m3;
(308 — 300) (202 — 201)
B =202 = 3,
+ (357 — 300) 202 xr/m

OKonyaTesIbHbIA cOcTaB: UeMeHT 308 kr/m3
necok 836 »
Kepamsur 444 »
Bozna 202 a/m3
Hpumep 2. TpeGyeTcsi moao6park cocTaB LUIAKONEM300eTOHA Map-
ku 150 c ormyckno#i mpounocreio 70%, oGbeMHON Maccodl B CYXOM CO-
crostuun 1600 xr/m® mpn xectkocrn GeronHok cmecu 30—50 c.
XapaKkTepuCTHKH MarepHanoB: ieMeHT mapku 400; mecox maoTHBIR
¢ MoTHOCTbIO 2,65 Kr/m u BomomoTpebHocTbio 6%; NECOK MHJaKoneMmso-
BHH ¢ 06beMHOl Maccoli 3epeH B lementHom Tecre 1,8 Kr/n H BozOmoT-
pebrocTbio 14%; mebenp mutakomem3oBbli ¢pakuuy 5—10 MM, Mapkiu
900 (¢ o6beMHoOll HacwimHoi Mmaccoit 880 xr/m®, oGmpemHOH Maccoll 3e-
peH B HmeMeHTHOM Tecte 1,75 Kr/a, mycroTHOCTHIO 0,5, MPOYHOCTBIO B IH-
anaipe 1,6 MIla).
Ilo I'OCT 9757—73 11 taba. 1 ycraHaBiuBaeM, YTO IPOYHOCTH B
uunuappe 1,5 MIla coorseTcTByeT Mapka no npouliocti 125,
[To rabn. 5 (npunoxenue 2) Haxomum pacxoj Hementa 260 xr/me.
ITo Ta6a. 6 Haxo4HMM NONpaBOYHbIE KOI(DQHIMEHTH: Ha IODHCTHH Mecok
1,1, Ha Membluyio KpynnHocTh webus 1,1; Ha xecrkocTh cmecn 0,9.
B ntore pacxon 1meMeHTa COCTABHT:

I=260-1,1.1,1.0,9=283 xr/m3.
Tlo TaGa. 7 HAXOAKM HawadbHbil pacxoX BOAB Be=200 j/m3

[To Taba. 4 HaxomuM OOBEMHYIO KOHIeHTpanmio wmebua ¢=0,38 u
no dhopmyse (2) paccunThiBaeM ero pacxol IO Macce:

K = 1000 .0,38 - 1,75 =665 xr/m3.
ITo ¢opmyaam (8)—(12) paccunThiBaeM PaCcXOi NOPHUCTOrO mecka:

283
By=0; By=0; A= 1000 (1 —0,38) — —=~—200=2329 s/us;

11 =1600—1,15 . 283 — 665 = 611 xr/m3;

—7
oo LHCR2EO=D) g o,
2,65
14-0,02 (14—7)
op = 0,634;
9 1,8
329 —611 - 0,37
= = 390 xr/m3.
frop 0,634 — 0,37 /

ITo dopmyne (13) paccunTbiBaeM pacxXojl INIOTHOTO mecka:

o = 611 — 390 = 221 kr/m8.
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CocTaBbi KEPaM3UTOGETOHA M Pe3yJabTarbl HCIbITAHMH

Ta6auma 20

TlokasaTenu Coctas 1 Cocrap 2 Coctas 3
PacueTHble pacxofbl MaTepHaJlOB Ha
1 M3 GeToHHOH cmecH:
HEMEHT, K[« o a.n o ¢ o v 5 o » 250 305 360
IECOK, 5 « « o o o o o o« o » 973 897 822
KEPAMBUT, » « + + « + = » e 439 452 464
BOLA, J o « s o ¢ o + o s o o o 200 201 201
Pacxoner MaTepralioB Ha samec 22 i
LEMEHT, KT « o = + « » e e 5,500 6,7 7,92
HECOK, » o o« « o o o « o « « o 21,400 19,75 18,1
REPAMBUT, » o = o o = o o & o » 9,65 9,95 10,2
BOfIA (PaCu.), /1 « v « = o« o « o » 4,4 4,44 4,44
BoJa (PakT.), Mo « + « o o o o 4,45 4.5 4,48
CymMa DacXOfiOB MaTepHalioB B 3ame-

CE, KT « o o o o o o o o o o v« - 4] 40,9 40,7
O6pemHass Macca OeTOHHOH CMecH,

KO/ME v v v v v v 0 v u s e e e 1840 1830 1830
OcazKa KOHYCA, CM « + « o « o + s 4 3 4
DarTHyecKnl pacxol MaTepHasoB HA

1 M3 GeroHHOR CcMeCH:

HEMEHT, KT o o o 2 o v s o = s o 247 300 357
TIECOK, » o o « o o o « o & o » 965 886 816
KEPAMBHT, » « = o o o o o o o s 435 446 460
BOMA, /T + « o o + o s o o o o » 200 202 201
Ipounocts npu cxkaruu, MITa:
nocJie TeoBoit 06paboTKu (OTIYCK-
HASA) ¢ ¢ @ 0 v 0 v s e e e e 11 17 22
B 28-IHeBHOM BO3DACTE .+ « + + 16 25 29
O6bemHas macca 6eToHa NOCJe TemIo-

BOit 06paGoTke, Kr/mM3 . . . . . . . . 1785 1775 1790
Binaxnoets Gerona (mo macce), % . . 6
O6reMHast Macca 0eTOHa B CYXOM CO-

CTOSIHMH, KT/M3 « « v+ & v v v « . 1680 1680 1690
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B coorsercreum ¢ dopmynamu (14) u (15) paccuuThiBaeM OOLLHiL
pacxon BOJHL:

BM =10,01 - 221 (6 —7) = — 2,2 a/w?;

390
BgOP = 0,02'—1-5' (14—7) = 30,3 n/m3;

B =200-—2,2 30,3 = 229 n/m8.
Pacxopn marepuanos Ha 1 M® cocTaBui:

HEMEHT . . « « « .« .« . 283 xr
necox IIOTHMEA . . . . . . 221 »
TIeCOX MOPHCTHIE (umiakomeMsoBHIH) . 390 »
LIJaKONEM30BhIT mebenb . . . . 665 »
BOJA . . . o« o« . ... 2290

B coorsercTBUn ¢ YKasaHHAMM M. 3.6 pacCUHTHIBAEM aHAa/JOTH4HEIM
o6pasoM elle [Ba COCTaBa C DacXOLaMu II€MEHTa, OTJIMYAIOLLHMHUCS Ha
+20%. Janbuefimnit xoj NpPOBeJENHs ONBITHBIX 3aMeCOB u 00paboTka
ONBITHBIX JAHHBIX He OTJIHYAETCA OT NMPHBENEHHOrO B mprMmepe 1.

NMpumep 3. Tpebyercss noao6pare cocraB KepaM3HTOGeTOHA MapKy
400 ¢ ornyckHoi npounoctsio 70%, oGbeMHON Maccoli B CyXOM COCTOS-
nun 1800 xr/M® mpu xectkocTu GeToHHo# cmecu 20—30 c.

XapaxkTepucTHKH matepuanos: ueMmeHT Mapxkud 500, mecok nJIOTHBIHA
¢ naotHocThio 2,65 xr/m u BojomnotpebHOCThIO 5,8%, rpaBmit Kepam3u-
roBeill Mapku 800 ¢ oGwemHOM HachnHOR Maccoil 790 xr/m?, o6beMHOM
Mmaccofi 3epeH B LeMentHoMm Tecte 1,55 krfm, mycrotHocteio 0,49, Hau-
Gonbuiell KpynmHOCThIO 10 MM ¥ npouHocThbio B HmuiumHApe 7 MIla (map-
Ka mo npoyrHocTH 300).

Ilo ra6a, 5. (npuaoxeHnde 2) HaxoAuM pacxon uementa 450 xr/md.
[To rafn. 6 Toro e NPHJAOMEHHS BBOLHM IHONPABOUHBIA KO3 (pHIHEHT
Ha KpynHocTb Kepamsuta 1,08; L[=450-1,08=486 kr/m>.

ITo Tabn. 7 (npumoxenme 2) HaXOAMM HayalbHLIH PacXol BOIH
Bo=195 a/m®. Ilo Tabn. 8 (nmpuioxeHue 2) HAXOAHM 1O HHTEPNOJALHH
0GBbEMHYIO KOHIEHTpalHio Kepamawrta @=042. DT0 3HaucHUE IPeBH-
[IaeT ykasaHHoe B Ta6a. 4 (¢==0,36) Gonee uem Ha 0,05. [losToMy B
COOTBETCTBUH ¢ 1H. 3.3, «B» HacTosHero PyxoBojacTBa Ha 3ajaHHHIX
MaTepHanax noAGop cocTaBa He AOJKeH NPOU3BOAHTbCA M, CJaelloBa-
TeJIbHO, HEOGXONMMO TIPUMEHSITh GoJiee JIerKie MaTepHaJbL.

CyIecTBYIOT ABa BHIXOLA H3 CO3MaBIIErOCS MOJOXKEHHS: NPHMEHHTDb
HOPUCTHI TMECOK WJH NPHMEHHTb 6osee JIerKHH KepaM3aHuT.

PaccMoTpHM BHavajle BapHaHT NPUMEHEHHs IOPHCTOrO mecka (00-
JKHTOBOFO KEpPaM3HTOBOTO) ¢ OOBEeMHOH Maccof 3epeH B LEMEHTHOM
Tecre 1,65 xr/n m BomomorpebuocTbio 10%.

B coorserctBuE ¢ Taba. 6 (npunoxeHHe 2) BBOAMM Ha HNOPHCTHIA
Iecok KO3 (HIHEEHT TI0 pacxony LeMeHTa, paBubii 1,1,

TTonyuaem I[ = 486 - 1,1 =534 xe/u3.

Hauanbueifi pacxon sonsl ocraisgeM 6e3 H3MeHEHHS Bo=195 n/m3.
TTo Tabn. 4 wnaxomum (=036 u o dopmyae (2) paccUHTHBaeM:

K = 1000.0,36-1,55 = 557 xr/m8.

[To dpopmynam (8)—(13) paccurThiBa&M PacXol MOPHCTOTO H IIOTHOrO
NECKOB!
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B, =0; B,=0,15 (534 — 450) = 13 a/m3;

4-
A = 1000 (1 —0,36) ——%—- — (195 4 13) =260 n/m;

37 = 1800 — 1,15.534 — 557 = 629 kr/m3;
140,02 (5,8—7)

CHl = == 0,368;
B 2,65
140,02 (10 —7)
mop =0,663;
Cs 1,6
960 — 629.0,368
E3 d = 98 3;
Ttrop 0.663— 0,368 kr /M

ITyp = 629 — 98 = 531 kr/m2.
ITo ¢opmynam (14) u (15) paccunthiBaeM pacxoi BOLbI
B3 =0,01-531 (5,8 —7) = —6 a/m3;

BYP = 0,02 lisﬁ- (10—7) =4 a/M8.

B =195+ 13 —6 44 =206 a/m3.
Cocras GeroHa:

HEMEeHT . . . . . . . 534 kr/n®
IECOK IJIOTHHA . . . . . B3l »
TecOK mopmeTHit . . . . . 98 »
KePaM3uT . . . . . . . 957 »
BOZA . . .« « +« « « . 206 a/m®

C TOYKH 8peHHst SKOHOMHYECKOM 1eneco06pasHOCTH NOAOCpaHHLIfA
COCTaB He SIBASETCA ONTHMAJbHBIM, TaK KaK BBENCHHE NOPHCTOTO IeCKa
H TIOBBLIIIEHHE PACXOLA leMeHTa yBequuHBaeT ce0ecTOMMOCTb Kybomer-
pa Gerona. ITpocTofi mepexof Ha KepaM3uT MeHbillelh OGBEMHOM Macchl
TaKXKe He XXeJaTeleH, TAK KaK IPH 3TOM CHH3HUTCA NPOUHOCTL KepaM-
‘3UTa, UTO IIPHBEJIET K NepepacxoiLy LeMeHTa.

TTo-BHAMMOMY, JYYLIHM PelleHHEeM B HaHHOM ciaydae Gyfler BBele-
HHe HonojHuTenbHO ¢paxnun 10—20 MM. XoTs cpelHss NPOYHOCTb Ke-
paMsuTa NPH 3TOM HECKOJbKO CHHSHTCS, PACcXOJ LeMeHTa 3a CYeT yBe-
JHYeHHst HauGo/bllell KPYMHOCTH KepaM3uTa NOHH3UTCA. I'JlaBHOe XKe,
YTO INIPH ONTHMAJbHOM INOAGOpe COOTHOWEHHA (hpakUni KepaM3HTa
PE3KO YMEHBIIHTCS er0 NYCTOTHOCTb, 4TO NPUBEJET K YBEJNMYEHHIO NONY-
CTHMOH 00'beMHON KOHIEHTPAaluH KepaMaura no Tabu. 4,

IMycte B namHOM cnydae ¢paknug 10—20 MM HMeeT OO6BEMHYIO
Maccy sepeH B HementHoM Tecte 1,35 kr/m uw mpOuUHOCTD B LUMAMHADE
6 MIla. MunnMaJbHas mycToTHOCTL 0,44 HOCTHraeTcs NMPH COOTHOLIEHHH
¢pakuuit 1:1 no Becy. Cpennas obbeMHast Macca 3epeH KepaM3uTa B .
[IEMEHTHOM TeCTe COCTaBHT 100

Yo ™ " 5o 50

1,55 1,35

= 1,46 xr/a.
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CpenHss MpOYHOCTb KepaM3HTa B HHMJIHHJPE PaBHA:
R4 = 0,01 (7.50 4 6-50) = 6,5 Mlla.

[To TaGa. 1 aroMy sHaueHHIO COOTBETCTBYeT Mapka mo npouxocts 300.

ITo Ta6a. 5 (upunoxeHHe 2) HAXOLHM pACXOJ LieMeHTa Mapku 500
L[=450 xr/m®. IlonpaBounrie Ko3bduiuenTsr B Taba. 6 AnA JaHHOTO
cayuas Bce paBHH 1.

Io Taba. 7 HaxoNMM HauaJbHBIE pacxol BOAH Bo=180 a/m®
ITo Tabn. 8 HaxoAuM NO MHTEPHONSNHH OGBEMHYIO KOHIEHTPALHMIO Ke-
pamsura ¢=0,42. Dto nNpeBBIIaeT YyKasaHHYIO B Taba. 4 BeJHUHHY
(p=0,41) ma 001, aro MeHbmie npefmesbHoro sHauemust 0,05. Crmemo-
BaTeJbHO, 0ObeMHas KOHUEHTpaIlHsg KepaMsHTa SBASETCH NLONYCTHMON
M pacuer COCTaBa MOXKeT OBITh NpPOLOJIIKEH.

Pacxon KepaM3HTa IO Macce pacCuuThiBaeM 1o ¢opmyne (2):
K=1000-0,42-1,46=612 xr/m® B TOoM umcie 306 xr/M® dpakuun
5—I10 MM u 306 xr/mM® ¢paknmm 10—20 mm. Pacxox muorHoro mecka
o ¢opmyae (3) cocrasur: /1=1800—1,15-450—612=671 xr/m3.

ITo dopmynam (4)—(7) paccuuTeiBaeM OOGIIHA pacxoj, BOLHL:

B; = 2000 (0,42 —0,37)2 =05 xn/m3;
B, =0;
B; =0,01.671 (5,8 —7) = — 8 a/m3;
B =180 45—8 = 177 a/us.

CocraB Gerona:

ueMeHr . . . . 450 kr/m®

mecok . . . ., 671 »

kepamsur . . . .612» (306 kr/M® ¢paxkumn 5—10 mm, 306 xr/m®
¢pakuun 10—20 mMwm)

Bogla . . . . 177 a/m®

JanpHefilune pacyeTsl, NPOBEJAEHME ONLITHRX 3aMECOB H 06paGoTKa
pe3yabTaToB NMPOBOJAATCS B COOTBETCTBHH C pasjenoM 4 Hacrosmero Py-
KOBOACTBA M AHAJOTHYHBI ONHCAHHBIM B nmpumepe I.

Mpumep 4*. Tpebyercs mono6path cocTaBn GetoHOB Mapok 200, 250
# 300 ¢ o6beMHOH Maccoit B CYXOM COCTOSIHHH COOTBeTCTBeHHO 1600,
1700, 1800 xr/m® mpu ocaixe xomyca GeTomHOH cmecu 3—7 cM Aaa Beex
Mapok OeToHa. XapakTeDHCTHKM LIeMEHTa M TleCKa, a TaKXe CpelHHe
XapaKTePUCTHKY KePaM3HTa COOTBETCTBYIOT NpUBENeHHBHIM B IpHMepe 1.
H3BeCTHO, UTO Ha IIPOM3BOJCTBE OGBEMHAas HachIHAs Macca KepaMaHTO-
BOrO IpaBusi H3MeHsiercss B npemenax or 600 mo 800 xr/m3, a mpou-
HOCTh — OT 4 mo 7 MIla. B cBsisu ¢ aTéM npeinosaraeTcs B Ipolecce
IIPOM3BOJCTBA KOPPEKTHPOBATh cocTaB GeToHHOM cMecu. C yyetroM H3j0-
JKEHHOTO B KauecTBe ()akTOPOB NpPH pelleHHH NOCTaBJIECHHOH 3ajadyn
IPHHHMAEM.

X, — pacxon uementa I, xr/m3;

Xz — 06beMHYI0 KOHIEHTPAIHIO KEPAM3HTOBOTO TPaBHs )

X3 — 00beMHYI0 HACHLIIHYIO MACCy Yo., KI/M® HJIH IPOYHOCTb <epaM-

autoBOro rpasust Ry, MIla.

HurepBansl BapbupoBaHusi GaxTopoB Ha3HAUaeM C yu4eTOM DeKOMeH-
dauuit mpHIOXKeHHsS 3 u (akTHUeCKOro pasbpoca mokasaTesell KauecTBa

* [IpuMep 4 OTHOCHTCS K MPHJIOKEHHIO 3.
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KepaM3HTOBOTO rpaBHd. 3HAUCHHS MHTEDBAJOB BAPbHPOBAHHS (PAKTOPOB
NpHUBeeHs! B Tabu. 21.

TaGauua 21
Hnrepeans! BapbUPOBAHUSI U YCJIOBHS KOAMPOBaHus (hakTopOB
Y posun daktopos
 — YiHTepran
BapeHpoBAKHs Bepxuuit | 1 ocroBHOH 0 HxHul — 1
X 55 360 305 250
X 0,02 0,39 0,37 0,35
X 90(1,4) 790(7) 700(5,6) | 610(4,2)

Ilpumeuanne, B crobkax mpoCTaBieHO 3HayeHHe NMPOYHOCTH Ke-
pamsutoBoro rpasus, Mlla,

OcHOBHBIE YPOBHH pPacxofia leMeHTa, 00beMHOH KOHIEHTpalHH Ke-
paMaHTa ¥ ero 00bEMHON HACHINHOR MacCHl BHIGPaHH! 1)1 CpelHell 3afaH-
HOM OGBEMHON MaccH GeTOHA Ye. cyx==1700 Kr/M® W cepeAMHBl AHANaso-
Ha KomeGaHHN  KayecTBa  KepamM3WTa Ha JaHHOM  INPEANPUSITHH

(Yo.x=700 kr/m®; R} =5,6 MIIa). [IpakTuyecku OCHOBHOM COCTaB rOTO-

BHWICA Ha HMeBIIEMCSl KepaM3HTe ¢ GNHM3KOH K pacueTHOH oGbheMHOH Mac-
COft Vo.x=680 xr/m3 *.

HHTepBan BapbHPOBAHHA MJISL @ BEIOPAH TakKUM, 4TOGH BepXHHE ypo-
BeHb 3TOro (hakTopa He NPEBHICHI ONTHMAJbHO! BEJHYHHEI, NPHBENLEHHOMH
B Tabux. 4, 6onee uem Ha 0,05.

Pacuer pacxonoB HeMeHTa, lecKa ¥ BOINBI JNJS HCXONHOTO COCTaBa
GeroHa mpousBonuica mo 0. 3.3 Hacrosmero PyxoBoacTsa.

Ilocne KOPPEKTHPOBKH PacXola BOAE (PaKTHUECKHE DPACXONbl MaTe-
pHaJOB B OCHOBHOM COCTdBE COOTBETCTBOBANM cocTaBy Ne 2 p Ttaba. 20
(nmpumep 1) u GBIN PaBHEL

meMeHr . . . . . . . 300 xr/m3
mecox . . . . . . . 88 »
KepamMaur . . . . . . 446 »
BOIA .. . ... 202 a/md

IMnan mpoBeneHust ONbITOB MpuBefeH B Taba. 22.

CocraBnl GeTOHOB B KaKJIOM ONEITe HasHauaeM B CJIeAYIOUIEM TO-
pARKe:

a) 1O MNNaHy TNPOBELEHHs! OMBITOB HAaXOLMM PAacXoX LEeMeHTa W
OGBEMHYI0 KOHIEHTPAUMIO KEePAM3HTOBOTO I'DaBHsl, a TaKKe 3HAUCHHE
o6reMHOR Macch Kepamsura. HampuMep, B mepBom omelte  Xx1=—1,
Xo=—1 u xs=-1, 1. e. pacxox muemenra L=250 xr/m3. ©=0,35 n
Yox=T790 xr/M® (MeX3epHOBas NYCTOTHOCTb HOAHHOTO KepaMauTa
=04 u ofbemMHas mMacca 3epeH V,.»=1,32 xr/n);

6) BBITMCASEM pacXof KepaMauTa mo dopumysae (2).

Jns nepsoro omnsira:

* Ecnn B pacnopsiKeHHH Jj1aGOPaTOPHH OTCVTCTBYET KePaM3HUTOBBI
rpasHil ¢ 06BEMHOM Maccoil, 6iH3KOH K TPeGyeMol, TO BMECTO HETO MOXK-
HO WCIIONb30BATL CMeCh NBYX BHIOB KepPaM3HTOBOIO IPaBHS TOIO XKe 3a-
BOJa, 00ECEYHBAIOIYIO IONYUCHHE TPeOyeMoli 06beMHO MacCHL.
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(44

Inan OPOBEACHHS U PE3YJAbTATHI ONLITOB

TaGauna 22

Tlnan 11pOBENICHHST ONLITOB Tpoutiocts Getona, Mila Obmerias | Tomsmxocrs | daxmmeckng | OTHOMeHze

omme getona, Somecn neMerTa i
e X X s Rs, Rs, Rg Yg. KO/M® OK, cu Oy, r/w Ly

1 2 3 4 5 5] 7 8 9 10 11

1. —1 —1 +1 15,8 14,2 15 1750 4,6 247 0,988

2 —1 +1 +1 15,5 14,1 14,8 1700 5,7 252 1,01

3 41 +1 —1 29 30,6 29,8 1630 4,6 358 0,995

4 +1 —1 +1 39,5 38,5 39 1790 3,9 358 0,996

5 —1 +1 —1 14,1 14,9 14,5 1590 5,8 248 0,994

6 +1 +1 +1 39,2 36,8 38 1740 5,2 360 1

7 —1 —1 —1 14,6 14,4 14,5 1605 3,1 249 0,99

8 +1 —1 —1 30,4 31,6 3l 1695 3,2 362 1,005

INNpuMmevaune. I — pacueTHbifl (HOMUHaJbHAIL) pacxop ueMeHTa; [[¢p — dakTHueCKuit pacxQn LieMeHTa, HOyYeHHbIH

8 OIIbITE.



K =1000-0,35-1,32 = 472 xr/m3.

OTMeTHM, YTO COOTHOLIeHHe MeXAy obGveMamu dpaxunii 5—10 u 10—
20 MM NPHHHMAEM TOCTOSAHHBIM H paBHBIM 40—60%;
B) BHIYHCASIEM pacXof Bonw no ¢dopmyne (4), moicTamisig B Hee

BMeCTo B, YTOUHEHHEI SKCHEPHMEHTANbHO Pacxol BOXb BY, wHafifieH-
Hbll 1o hopmyne (25)

BY =202 —0—0— (—4,5) = 207 a/wd.

ITonpasxy Bs B COOTBETCTBHM C YKasaHusiMH 1. 9 npHHHMaeM Ta-
Koft e, KaK B OCHOBHOM cocTaBe: By—=—4,5 sfm3,

B = 207 4 0 4 2000 (0,35 — 0,37)2 4 (— 4,5) =203 n1/m3;
r) pacxor mecka BHIYHCAAeM 10 Qopmyne (26):

250
M= 2,62{1000 (1—0,35) — — —207] — 045 xr/ne.

Onpepnenenne CBOACTB 6eTOHAa NPOH3BOAHMM MWCUHITAHHEM Ky6OB pasme-
pom 15X15X15 cM HemocpeAcTBEHHO TOCTe NPOHAapKH M Nocie XpaHe-
HESL HX B TeueHHe 28 CyT, T. €. B KaXJOM ONbTe H3roTopiaseMm 6 o6pas-
HOB-KY0OB.

O61beM 3aMeca IpUHHMAaeM PaBHEIM 22 Ji.

OnniTHBEIE 3aMeCH BHIIOJHSEM B COOTBETCTBHM C YKasaHsMH T 4.
B mpollecce NPUrOTOBMEHHS W YKAaAKH OeTOHHOH cMecn (HKCHpyeM
00BEMHYIO MacCy ¥ NOJABHXKHOCTb GeTOHHOM cMecH H paccunThiBaeM (ax-
THYECKHE PAaCXOInl MaTepuanoB. PesysbTaTsl ONpeldeNeHMA 3aHOCHM B
Ta6n, 22, B nepsulff HeHb ONKITH BLIMOJHSEM B MNMOCHEAOBATEJbHOCTH,
safaBaeMoll mnanom onslToB (cM. rpady 1 taGa. 22). Bo Bropo#i mesb
OULITH TOBTOpsieM B ofGpaTHoM mnopsiixe. Taxkum 06pasoM, B KaXIOM
ONKTe NOoJyJyaeM IO NBa HAOMIONEHHS 3a KaXJBIM ONpPeNeNseMBIM CBOI-
cTBoM GeToHa ¥ GeTomHOf cmecH. B Taba. 22 mpusefieHa TOJbKO UacTh
BHINOJIHEHNEIX onpenenenuit, Tak, B rpadax 5 u 6 HOMelleHH pe3y/b-
TaTH ONpeleNeHud NPOYHOCTH Hpomapenroro GeToHa B 28-IHeBHOM BO3-
pacre IJsi KaxMOFO ONBITa, a B rpade 7 cpefHue 3HAYERUS TO ABYM
onutaM. OcTanbHBle XapakTepHCTHKM OeToHa (ofbeMHas Macca, TOA-
BUIKHOCTb CMeCH, ()aKTHUECKHH Pacxon leMeHTa) NDHBEIEHB Kak Cpef-
HME U3 IBYX ONbITOB.

ITo popmynam (31)—(33) paccunteiBaeM x05(GHUUNEHTH COOTBETCT:
BYIOIIHX YpaBHEHUH,

Hanpumep, nas ypaBHeHHA NPOUHOCTH GeTOHA:

154-14,8 1-29,8 1-39 1 14,5 138 .- 14,5 + 31

8y == = 24,6;
8
—15-—14,8-4+29,8 -39 — 14,5 .1.38 — 14,5} 31
61 = 8 = 9,9;
15—-14,84+29,8 -39 —14,5 38+ 14,5 —31
8
=-—-0,25urT. 1.
3necy 15; 14,8; ..; 31 — cpenHue apupmMeTHUecKHe SHAUEHHS IIPOU-

goctH GeTopa B3 ABYX NMapasieJbHLIX Habmonenus.
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3naxk nepes YUCJACHHLIM 3HA4YeHHEM NPOYHOCTH ONpeRenseTca COOT-

BercTByIOWel rpadod Taba. 22.

Hanpumep, npu BLIYHCIACHUK 6; YMHOXaeM 3HaueHHe cpefnell Ipou-
HocTH GeToHa (rpada 7) Ha x; (rpada 2) urt. R.

3nadenus x03POUIHEHTOB YpaBHEHHH IPOYHOCTH U OGBeMHOH Mac-
cbl GeTOHa, (haKTHYECKOrO pacxofa IeMeHTa M NOABHKHOCTH GETOHHOM

CMeCH NpuBefenst B Taba. 23.

Ta6auna 23
KoaddhuuuenTst 1 uX NOBepUTENbLHBIE HHTEPBAJDLI
. 5E
Koadduuuentn ypaBHeRuld 8 2 z

a g?:‘ﬁ
= = iz
2 2252

m
Rg| 24.6] 9,875| —0,3* | 2,125 | —0,25* 1,925 | 0,00*| 0,656
ve |1695 | 21,25 [—28,75 [51,00 —0,25* | 0,00* [ 3,00*|15,72
L4 |304,44] 55,19 0,31% 0,06* | —0,94* | _0,44* | 1,44%| 3,02
OK| 4,52{-0,29 | 40,82 |40,33 | —0,14* |—0,03* |—0,19* | 0,29
Lg | 0,99/—0,001%} 0,002%—0,001% —0,0013%—0,001% 0,005% 0,01
Uy

eh

IIpumeuaHue. 3Be3fOUKOH NO 1BY HMble K03GhdHIUEeHTE.

B coorBeTCTBHH ¢ yKasaHHAMH 1. 11 npuioxeHHs 3 NPOBOLMM CTa-
THCTHYECKYIO TIPOBEPKY 3HAYMMOCTH KO3(D(HUUHEHTOB M NpPHrOAHOCTb
MOJIYYEeHHEIX YpaBHEHHH IJIS1 ONMHCAHHUS MCCJHEAyeMBIX 3aBHCHMOCTeH:

a) HaxoZuM abCOJIOTHBIE 3HAUEHHS Pas3HOCTEl MeXAY ABYMS mapas-
JenbHEIMH HaGmonenusamy: Iy = (Yig— You) - Jannsie BBIUHCIEHHS
yro6Hee BHIIONHATL B Tabnuunofi ¢dopme (cM. Taba. 24, rie mpelacTas-
JIeH NIpPHMep IJif IPOYHOCTH GeToHa);

6) BHuUMCAsIEM CpefiHee KBaJpaTHIECKOE OTKIOHEHHE, XapaKTepH-
3ylolllee OIIXGKY ONMBITA:

IJIs IPOUHOCTH OeToHA

N
3 b

u=1 10,2
—= = = 0,805;
SR= 158N 1,588
B) BHuHCJASEM [OBEPUTENbHHE WHTEDBAAB ANf  K03DGDHIHEHTOB

ypaBHeHHH.
Inst ypaBHeHHst NpPOYHOCTH OeTona

tSy 2,31.0,805
noy = L 2310800 eep

VN V8
IOBepHTeJbHbIe HHTEPBaNbl NpHBENeH B Taba. 23;

T) CpaBHHBaeM JOBepHTeNbHBIE MHTEpBajbl ¢ abCOMIOTHHIMH 3Haue-
HusME Ko3QdulueRToB ypaBHeHHA. Te Ko>(DGbHUHEHTH, abCOMOTHEIE
3HAYeHHs KOTOPHIX MeHbllle JOBEPHTEJNbHOTO HHTEPBaJa, NPHPaBHHBaEM
Hysio (B Tabua. 23 oHu IOMEYeHH! 3BE3NOUKOI);

54




Tabanua 24

Hpumep BBIYMCJICHHSI PA3HOCTH NMOBTOPHBIX ONbBITOB

ortbiros Rg, Rs, Ry ly
1 15,8 14,2 15 1,6
2 15.5 141 14,8 1.4
3 29 30,5 298 16
4 39,5 28.5 39 1
5 141 14.9 14,5 0.8
6 39,2 36.8 38 2.4
7 14.6 14,4 14,5 0.2
8 304 31.6 3l 1.2
N
=102
u=1

I) B IeJSIX NMPOBEPKH IPHTOTHOCTH MOJAYYEHHOTO YPABHEHHS BHIYHC-
AseM AucnepcHio no ¢opmyne (38). Boluncsenue ynoGHee NPON3BOAUTHL
B TabauuHOR ¢opme (cM. Taba. 25, rle NpuBeleH NPHMED BLIUHCIACHHS
IHMCIIEPCHY VI YPaBHEHHS NMPOYHOCTH GETOHa).

Ta6auma 25

Mpumep BLIMHCAEHHUS AUCNEPCUH N0 MPOYHOCTH

Cpenusis. [TpoutocTh
N | meomecms | O e | 1Re— Rl L
ONBITOB B ombirax Hg;)‘ J?;:::e- 6 6 (Rg —RG)
Rg, Mila HHUIO Rﬁ- MIa
1 15 14,9 0,1 0,01
2 14,8 14,9 0,1 0,01
3 29,8 30,4 0,6 0,36
4 39 28,5 0,5 0,25
5 14,5 14,5 0 0
6 38 38,5 0,5 0,25
7 14,5 14,5 0 0
8 31 30,4 0,6 0,36
z (1—-\)6 — Rs)‘z:l .24

B rpade 2 Tabn. 25 noMelieHn 3HAuEHMA CpPefHel mpouHOoCTH Ge-
TOHa, TONyUeHHO# B OHEITax, H B rpade 3 — 3HaueHHA NpoYHoCcTH Ge-
TOHa, BHIYHCJEHHEIE [0 YTOUHEHHOMY ypaBHeHHIO (C yyeToM OTOpolIeH-

HBIX K03(HIUHEHTOB):

éﬁ == 2416 "]_ 9,9)51 + 2,IX3 + lvgxlxs'
Kak Buano us taba. 25, 3 (Re—~Re)2=1,24,
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s 1,24

TOTAa Snp= m=0,31;
3K) BBIYMCASIEM SMIOHEPHUECKOS 3HaueHHe Fp-KPHTepHs:
0,31
o — 23 0,48,
(0,805)?

YTQ 3HAUUTENLHO MeHblie Fragn==3,84, N03TOMY NPHXOAHM K BHIBOLY,
YTO ypaBHEHHe HPOYHOCTH OSTOHa ABJSeTCA NPUTOJAHBIM /IS OMHCAHHSA
HCXOIHO 3aBHCHMOCTH B HCCIETOBAHHHIX Hpefenax H3MeHeHHS ¢axTo-
poB.

CraracTHueckKas NpOBEPKa IOKa3aja, UTO BCE YPABHEHHA ABASIOTCA
OPUTOAHBIMH [JIs1 ONHCAHHS HCCIeAyeMbIX 3aBHCHMOcTed. OTMETHM Cle-

nyomee, B ypaBHeRHR 3HaYUMBIM SIBJSETCS TOJBHKO KO3IQHIHEHT

H

80==0,99, 49TO CBHAETEJLCTBYET O TOM, YTO B NpPOLECCe SKCHEPUMEHTOB
($aKTHYECKHe DACXOJABl MaTepPHAJOB NPAaKTHUECKH He OTJIHYAJNHCH OT pac-
yeTHHIX. OG 9TOM e I'OBOPUT M ypaBHeHHe pacxojia LeMeHTa, B KOTO-
poM sHauMMblM (IOMHMO KOd(duitheHTa 80==30444, mourd TOHUHO CO-
OTBETCTBYIOLUIET0 3HAUYEHHIO OCHOBHOrO ypaBHeHHS Xo1=0,305) oxasan-
Csl TOJBKO KOS(QOUUHEHT 8o==>55,19, mouTH DaBHHIA HHTepBany BapbH-
pOBaHHs 3TOro dakropa Ax;==55.

TlosTOoMy B nanbHefiieM NpH pellleHMH NOCTABJEHHBIX 3afay C IO-
MOI{bIO TOJYYeHHBIX YypaBHEHHH INPOYHOCTH OO0BeMHOH Maccht GeTOHa
MBI He HCNOJb3yeM NepexOfHble KO3((MHIHEHTH IJisi OmpefeneHuss $ak-
THUECKHX PacXOJ0B MaTepHasoB.

Hcenenys ypaBHeHHe NOABHKHOCTH GetoHHo#t cmecn OK

OK = 4,52*0,29)51 “I— 0,82 Xa +0,33 X3,

3aMeyaeM, YTO Haxke NPH MaKCUMAJbHOM OTKJOHEHHH sHaueHult daxro-
pOB OT CPeqHEro YPOBHA 3HaueHHe NOABHXHOCTH OETOHHOM CMecH He
OyZeT BHXOIHTb 33 Ipefestbl, YCTAHOBJEHHBle B 3ajJaHau Ha NOAGOp
cocraBa (3—7 cm). ITosToMy ypaBHeHHe NONBHXKHOCTH GETOHHOH cMmecu
B NPHHUWIE TAKXE MOMXKHO He HCNOJMb30BATh B MOCACMLYIOUIUX pacUeTax.
TakuM o6pasoM, HasHayeHHE COCTAaBOB OETOHOB MOXKEM IIPOHM3BO-
IHTb 1O KBYM ypaBHEHHsIM: NpPOYHOCTH M oGmeMHOA Macce. Ho mpexn-
BAPHTENBHO B COOTBETCTBHN ¢ TpefoBaHuamn mmn., 12, 13 u 14 mpusmo-
MeHUA 3 MBI JONKHBI BEHNOJHHTH KOPPEKTHPOBKY pPacxofia BOAH H
KO3((OHIHEHTA 8¢ HENOCPEICTBEHHO B 3aBOACKMX YCJIOBHAX,
KoppekTupoBKY NpOH3BOJAHM Ha KeDPaM3HUTOBOM TPaBHH C OOBLEMHOH

Maccolt Yo.»=650 kr/cM® u mpounoctsio  Re=5 MIla. O6bemuas mac-

ca 3epeH rpaBui Ysx=1,1 Kr/m.

Pacxop memeHtra npuHaMaem pasubiM [[=300 xr/m3, a @==0,37.
Taxum o6pasoMm, pacxoAnl BOAH M TeCKa TaKkKe NPHHHMaeM DaBHBIME
pacxofaM 5THX MATePUAJOB B OCHOBHOM COCTaBe:

I1=2886 xr/m® u B=202 Jj/m8,

HtaK, A7 NPOM3BOACTBEHHBLIX ONBITOB NPHHHMaeM ClAeAYIOLIui
coctaB Gerona:

Il = 300 &r/m3;
K =0.37-1,1.1000 = 407 xr/m®;
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IT = 886 kr/m3;
B =202 n/m8.

B npouecce npuroToBiieHHs GeTOHHBIX CMecefi THIaTeNbHO KOHTPOJHUPY-
€M KaueCTBO KepaMSHTOBOIO IFPaBHs ITyTeM OTOOpA €ro HEMOCPeNCTBEHHO
M3 pa3naTouHoro OYHKepa, a TakXe (aKTHYECKHe pAacxXofbl MaTepHa-
0B Ha 3aMec. Ha mocTy (OpPMOBaHHS HEMOCPEICTBEHHO Mepel YKJIAX-
KO saMepseM NOABHXKHOCTL H OOBEMHYI0 Maccy OeTOHHOA CMecH.
V6exmaeMcst, UTO NMOABUKHOCTb GETOHHOX CMECH COOTBETCTBYET Tpelbye-
moii, TTo3ToMy KOPPEKTHPOBKH PacXofia BOLBI HE MPOU3BOLUM.

M3 GeTOHHBIX cMecefl, IPHUTOTOBJEHHBIX Ha ONHOM M TOM XKe 3anoJj-
HuTene (¢ OfHON M Toi e 00BEeMHOH Maccoil), orGupaem npobn Ge-
TOHA W NPUIOTABJKMBAEM H3 HHX 1o 6 06pasuoB-kKyGoB pasmepom 15X 15X
X 15 cM. Tlo Tpm obpasua OT KaKIOro saMeca HCIBITHIBaeM NOCJIE IIPO-
1apKd, a ocTajbHble — nocae 28 mHelt ¢ ompelenenneM 06BEMHOH MacChl
¥ TPOUHOCTH GeTOHA IpH CxKaTHH. Pe3yabTaThl HCNBITAHHE 06pasuoB
nocjie 28-cyTOYHOro XpaHeHHs NpuBedeHb B Taba. 26.

Ta6auma 26

Pesyabrarht onpenenenufi croiicTe mponapennoro GeroHa
nocje 28-CyTOYHOro XpaHeHus

06 O6BemMHan
N MIpousoeTs 6 'DEMHAA Macca Ne Ipounocts | macca GeToHa
6etoHa Rg, €TOHa B CYXOM o Gerona Rg, B CYXOM

8amMecoB MITa COCTOSTHHH Vg, 3aMecoB Ma COCTOSHEH Yg,
Kr]m? Kr/ M
1 24 1665 6 23,1 1670
9 25,5 1650 7 22,9 1660
3 23,8 1675 | 8 23,5 1655
4 24,1 1660 9 24,3 1675
5 23,2 1680 10 22,7 1660

2 =237,1 | 3 =16650

Briuncnsiem cpefune apudMeTHueckue H CpeJHHE KBaApaTHUECKUE
OTKJIOHEHHs IIPOYHOCTH H OGBEMHOR Macchl 6eToHa

3
Re = X6 = 93,7 MIla;
10Cj
PRI
V6 =—l%6—t- = 1665 kr/m3;

"3 (Re) —Re)t
Sag= ) ZE=RD o, 05 pa

. —e)2
S = __E__(Y_QS[_YG)_=8,73 KI‘/M3.
VS s}
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BriuncsisieM 3Hagenue 0,753-Sg:
0’753SR6 =0,753.0,826 = 0,622 MIla;

O,7"538v =0,753.8,73 = 6,57 xr/ums,
6

Tenepy HaM HeO6XOAMMO BHUHCAHTbL TEOPETHUECKHE 3HAUEHHS HPOY-
HOCTH GeTOHa /st BHIOPAHHBIX YCJIOBHE NPOBENEHHS 3aBOACKOrO IKCIe-
pHMEHT4, T. €. B HCXOLHHe YpaBHEHHS HeoGXONUMO NOACTABHUTH 3Haue-
Hust (paKTOPOB, KOTOPHE OHH NPHHHMAJH B OIBITAX.

Yro6el MOACTABHTh B HCXOAHBIE YPaBHEHHS 3HAYeHHA (AaKTOPOB, HX
ClefyeT 3akopupoBaTh. [l AaHHOIO NPOH3BOACTBEHHOro cocraBa Gy-
IeM HMeTb:

L __%0—30 _
e 55 =
e 087087
i 0,02 =
650 — 700 5 .
%= 90 ~T 9
R 5’0 — 516 0,6 3
Xq = = e— _— e ————
8 1,4 1,4 7
R 3
B ypaBHeHMe NPOUHOCTH MHl NOICTABJsSEM X3 = — 7, a B ypaBHeHHe
b
06beMHON MaCCH XY = — -

Re=24,6—9,9-0+2,1 (-_--%) +1,9.0 = 23,77 Mlla;

P = 1665 xr/m.
BriaucageM:
|Rs—Re|=0,04 u |J4—74l=0,05
¥ cpaBHHBaeM COOTBETCTBeHHO ¢ 0,753 Spg=0,622 n 0,753 Syg =6,57
[Mockosbxy uMeeM HePaBEHCTBaA
|Rs—Ro| < 0,753 55 u [¥5— 176! < 0,735,

KODPEKTHPOBKY bg HE IPOH3BOTHM.

Cocrasu Getomos Mapok 200, 250 u 300* ¢ o6beMHBIMH MaccaMmH
coorsercTBerso 1600, 1700 m 1800 kr/M® MOXKHO HasHauUMTb MyTeM pe-
IIeHNsl TPeX CHCTeM YDaBHEHHH:

1. 20= 24,6 -+ 9,9x1 -+ 2,1 X3+ 1,9x1x3;
1600 = 1695 4- 21 %, — 29 x5 -} 51 %33
2. 25=24,649,9% 42,1+ 1,9 x1%;
* [Ipounocts coorercrsenno 20, 25 y 30 MIla.
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1700 = 1695 4 21 x; — 29 x5 -}- 51 x5:
3. 30=24,6+9,9%; 2,1 x5 1,9 x;x5;
1800 = 1695 -+ 21 x; — 29 x5 - 51 x3;.

Honyctum, HeoGXOMMMO YCTAHOBHTH COCTaB GeroHa Mapku 200, ec-
JU TNPHMEHseTCH  KEPAM3HTOBRIH TPaBHE ¢ Yo.»=650 kr/M® u

R§=5 MIla. TlopcraBum KOHOBOe 3HauYeHHe (AaKTOpa X3 B ypaBHe-
HHe, IOJYYHM:

o ,
20=24,6+9,9x1+2,l(——7—)+1,9xl(_7);

1600 = 1695 -+ 21 x; — 29 %, -+ 51 (_ —g-) ,

TTocne ympouteHui:

—3,7=9,1x;
—66,7 = 21 x, — 29 1y,
3,7
OTKYyZa % =~—9—1—=—0,405;
58,2
y = —— =201
Y= T T

HJY B HaTypaabHOM MacmTabe:
L] = 305 — 0,405.55 = 283 xr/m3;
¢=0,3840,02.2,01 = 0,42,

Pacxonpt BOABI M NecKa HAXOAHUM OGHIUHBEIM HyTeM IO QopmyJaaMm
(3) m (4) rn. 3 macroamero PykoBonmcrsa, HO By npHHMMaeM PaBHBIM
207 1.

Heo6xonumo 06paTuTh BHUMaHHE Ha CJeLylOllee: sHaueHue dpakrtopa
¢=0,42 BHIXOZAT 3a NpeleNB HCCIAeNOBaHHOH oGaactu. [TosTomy mpu-
HUMaTh STO 3Ha4eHHE HYXKHO C H3BECTHOH OCTOPOXKHOCTbIO. Heobxomumo
BHINOJHHTE MONOJHHTEJbHBIC ONLITH C NPOBEPKOH CcBOACTB GeTOHHOM
cMecH u GeToHa.

ITonyueHHEIe YpaBHEHHSI MOTYT MCHOJIb30BATHCH M INPH NOHCKE OI-
THMaJbHHX yciaoBui. HampuMep, Heo6x0ZuMO HasHa4HTb COCTaB GeToHa
Mapku 300 ¢ MHHEMAJbHO BO3MOXKHON 00BeMHON Maccofi Ha KepaM3H-
TOBOM TPAaBHH C Yo.x =650 kr/m3.

Hmeem: 30 =24,649,9x 42,1 (— -—?——)—I— 1,9x1(—- —%—) ;

5
Y =1695 21 % —29x; - 51(—— 9 )

ITocne ynpolexui:
6,3 = 9,1 X1
?6 = 1667 —I— 21 X1 — 29 Xg.
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Haxonnm x; 13 nepBoro ypaBHEHHsI M IOJACTABJSIEM BO BTOPOE:
6,3
9,1
Yg= 1667 +21(0,7) —29x, mm
Vg = 1680 — 29 x,.

X =

=0,7;

TlockonbKy, KaK YKasbiBagoCh, IOJYYEHHBIE VDABHEHHs1 CIpaBen-
JIMBLL TIOJHOCTbIO TOJLKO B OOJIaCTH KCIEPHMEHTa, T. €. Y Hac HMeeTcs
orpaHuueHHe BHAA Xp<l, TO MHHHUMAaJIbLHO BO3MOXKHOE 3Hayenne oGbeM-
ol maccel GeroHa mapku 300 mOJyyHM, NPUHAB Xe=1

Vg = 1682 —29.1 = 1650 xr/m3.
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Popmat 84X108!/s,. Bymara Tunorpadckas Ne 2, 3,36 yea, new. x. (y4.-ush. 3,37 J.)
Tupax 10 000 sks. Hsp. Ne XII—5327 3ak. Ne 731 Ilena 17 kom.
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Mockonckas Tumorpabuss Ne 32 Coiosmosurpadnpoma npu TocymapcTBeHHOM
gomurere CoBera MunuctpoB CCCP no penam H3ZATeAbCTB, noaurpadun
H KHHXXHOH TOProBJiH.
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