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VA K 666.942,004.124666.972.1.031.1

PekoMeHAAlMU 1O YCKOPEHHOHM OleHKe KauyecTBa Iie-
veHTa B OeroHe M Ha3HaueHHIO ero cocrasa. M., CTpoHHS-
aar, 1975, 24 c¢. (Hayu.-uccnel. uH-T OeToHa W Keqe3obe-
toHa I'occtpoa CCCP).

PekoMenpauuu copepxaT OCHOBHLIE IIOJOXKEHHS IO
YCKOPEHHOMY HCIBITAHHIO IMOPTJAaHAUEMEHTOB B 0OeToHe H
Ha3dHaueHuio ¢akrtopa npouyHoctH IL[/B 6GeTOHOB Pa3HBIX
Mapok. [IpuBeaeds TexHU4YecKHe TpebGoBaHHsi K OeTOHY, IO-
pPANOK H nocjaefoBaTeLHOCTL paboT MO pacueTy H MNOADO-
py cocraBa OeTOHa, onpelesieHHIo pacxofa UeMeHTa B Oe-
TOHHOH CMeCH, necka H KPYINHOTO 3anoJHHUTead U JO3HPOB-
Ke BOJMIH.

PexoMeHaauuun npeAHas’sHauveHul A/ HHMEHEPHO-TEX-
HHYeCKHX pa0OTHHKOB 3aBONOB Kese300€TOHHHIX H3JeNHH
H CTPOUTE/NBbHBIX OpraBH3alus.

Tab.a. 8, ua. 4.

30213-300 )
P 047(01)-75 HHCTPYK.-HOpMaT., IV BHD.— 17—74 © Crpounagar, 1975

HHU UKD

PekoMeHgauMy N0 yCKOpeHHOHN OLCHKe
KAYeCTBa LeMeHTa B 6eTOHe U HAa3HA-
YeHHIO ero cocrapa

Pepaxuua HHCTPYKTHBHO-HOPMATHBHOA JHTEPATYPbH

3ap. pegakuuet A. C. [1esp3aHep

Penaktop JI. T. Kanauesa

Mi. pepaktop H. B. JloceB a

TexHuueckHe pexaktopn! JI. B. Boapora, 1I. ' Bouykomna
Koppektoput JI. [I. Bupiokosa, U J. MlaxuoBcKas

Caauno g uHabop 2 XII (974 r. [Topnucano B neuats [4/I11 1975 r.
T-04439 dopmat 841083, Bymara tunorpadckaa Ne 1

yca -neu, a.—1,26 (1,26 yu.-H34. J.) Tupax 20 000 3ks.

Man. Neo XII—5H325 3aka3z Ne bH96 llenta 7 Ko,

Llenna B cynepobGaoxke 11 Xorn.

LT T T TR —

Crpoiinsaat
103066, Mockea, Kaadesckaa ya., 23a

IMTononbckaa Tunorpadua Cowsnoaurpadpnpoma
npy locynapcreensoM KoMHTeTe CoBeta Muuucrpos CCCP
10 genam H3AaATeAbCTB, NMOJHrpadHH H KUHHAXIOH TOProBiH

r. Ilonoawck, yan. Kuposa, a. 25



NMPEAUCIOBHE

PexoMengalilid HMEIOT UeJbld 1aTh BO3MOXKHOCTb 3aBO-
naM Xene3o0eTOHHLIX HU3MEJUU H CTPOUTEJbHHIM INJOHIAN-
KaM B KOPOTKHH CPOK OLUEHHUTb [1DOYHOCTb INPUMEHAEMOI0 B
jeJe LeMCHTa H HCINOJb30BAThH €r0 C HAUMEHBIIHM pPacxo-
10M B YCJOBUAX AaHHOTO npoussoacrtsa. Ilpu stom guaurnens-
Hoe ucnbitanne 1o 'OCT 310—60 nast npoBepKH aKTHBHO-
CTH W NACMNOPTHOH MapKHU LEMEeHTa He dBJIAETCA HeoOXOmu-
mbIM. Hasnauenue daxropa (L[/B) mpounoctu GeToHa 3a-
NAaHHOH MapKH{ BBHITOJHAETCA IO LOCTOBEPHBIM pe3yJbTaTaM
HCNBITAHHA LeMeHTa B OCTOHe, 2 He IO YCPeAHEHHHLIM GOp-
MyJaM Tuna boaowmes.

[IpuMeHenHble B PexoMenpauuax eanHuUbl (QU3IHUYECKUX
BeJIMUUH naHbl 1o MexnayHapoidon cucreme CH, npu sTom
TePMUH «0ObeMHBIH BEC» 3aMeHCH Ha «IJIOTHOCTb», «BEC» Ha
«Maccy» (mox TEpMHHOM <«MaccCa» IIOHHMAaeTCA pe3yJabTar
B3BeNIUBAaHUSA TeJa Ha PbIYaxKHbIX BECax).

PekoMmenaganud cOCTaBJEHBI Ha OCHOBAHUYW pPe3YJAbTaTOB
HayuyHO-uccaenoBateabckuXx padoer HHMU bGertona u xeneso-
6erona l'occrposs CCCP # npo43r0ACTBEHHOrO ONBITA 34BO-
nos JKbU u crpourenbubix opranuszauumit  tpecra Ueperno-
peuMmeranayprerposr Munrtaxkcrpos  CCCP, rr. MockBhi,
TioMeHH u 1p.

Pexomennauuu paspaboTaHit JA-pOM TeXH. Hayk npod.
C. A. MuponoBuiM, I-poM TexH. Hayk V. M. ®penkenem u
KaHd. TeXH. Hayk B. M. MeaBeneepnm.

[Mpennoxenyuss u 3aMeyaHHs IO COAEPXKAHHIO HaACTOA-
mux Pexomenaauuni npocum Hanpasaste B HUWJKDB 1o
anppecy: 109389, Mocksa, )K-389, 2-a Hucruryrckas ya., 0.

Hupekuuss HUM KD



1. HASHAYEHHE H OBJIACTH NPUMEHEHMUHA

1.1. Hacrosmue PekoMeHnauyn mnpeaHaszHauaorca A
3aBOJIOB KeJe300eTOHHbIX H3AeJHH, [OJUTOHOB W CTDPOH-
J0UIal0K npu pabore 1o pacdery ¥ nonbopy cocraBa TH-
KeJaoro derora AJAA NPOMBIIIJEHHBIX, XHUJbIX H 00lIecTBEH-
HhIX 31aHHH U coOopyxeHuUH. PekomeHaauuu npeaycmaTpu-
BAlOT cnocod OBICTPOro W HaXexkKHOroO Bbibopa  (PaxrTopa
npouHocTH OetoHa L[/B B GeroHe JI0ObIX MapOK C OXHOBpE-
MEHHOH NpOBEPKOH aKTHBHOCTH LeMeHTa'.

1.2. PexoMennauuu MOryT ObITh TaKXe  HCIOJb30BaHBI
A/ Ha3HadyeHHUs1 coCcTaBa OeTOHa [/ THADPOTEeXHHYECKHX,
JHepreTUYeCKUxX H TPAHCIOPTHBIX COOPYXKEHHUH, HO NPH 3TOM
A0JXKHB! OBIThb y4TeHbl crelnuanbHble TpeOOBaAHUSA, NPEAbSB-
JseMble K TaKUM OeTOHaM.

1.3. beron, cocras Kotoporo 6yger paspaboraH no Ha-
cTOAUM PexoMeHIauusaM, AOJXKeEH INPUTOTOBJIAThHCA H3 Le-
MEHTa U 3alO0JIHUTEJEeH, YIAOBJSTBOPAIOIIUX TpeOOBaHUAM
FOCT 10178—62* «llopraannuemenT, myaxkonoprtaaHALLe-
MEHT, NYLIOJAHOBLIH NOPTJAAHIUEMEHT U HX Pa3HOBHUIHO-
ctu» u F'OCT 10268—70 «3anonHurtenu ans taxeaoro Oe-
TOoHa. Texuuuyeckue TpeGOBaAHUAY.

KonnyecTBO HEMEHTHOTO K24 3aLaHHOTO KauecTBa B Oe-
TOHHOH CMECH JOJI}KHO OBITb JOCTATOYHO MJf [IOKPBITHUA
BCEX MOBEPXHOCTEH KYCKOB U 3€peH 3alOJHHATENd U 3aMellle-

HUS MYCTOT MEXKJIV HUMU. DeTOHHas cMech JO0JdXKHa OBbITb
YyJI0XKEeHAa IJIOTHO.

2. TPEBOBAHHUSA K BETOHY

2.1. K 6eTOHY TIPOMBILLJIEHHBIX, »HAbIX H O0LIeCTBEeHHbIX

3JIaHUH H COOPVKEHHUH NPEeNbABJAAIOTCA CJAeAYIOLIHE Tpe-
OOBAHUA:

a) IOJXKeH UMeTb K YCTaHOBJNEHHOMY CPOKY NPOYHOCTb,
NPEAYCMOTPEHHYIO IPOEKTOM HJAH TEXHHUECKMMH YCJIOBHS-
MH;

0) nonxeH ObIThb AZOJAroBeueil npu pabore B cpefe, AN
KOTOPOU npeaHa3HaueH;

! Paspa6oran a-poM TexH. Hayk npod. C. A. MHPOHOBHIM H A-pOM
TexH. HayKk . M. Ppenkenem.
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B) NMOABHXXHOCTb HJIH XKeCTKOCTb O€TOHHOH CMECH B MO-
MEHT YKJAaAKH €€ B J€JO XOJXKHAa COOTBETCTBOBATbH MECTY I
cpeacTBaM YKJAaAKH; IIPU 3TOM MOABHUIKHOCTbL A0JKHA OBIThH
HauMeHbLUEH, a KeCTKOCTb HauboJblliell U3 BO3MOXKHBIX;

r) 6eroHHass cMeCb ¥ O€TOH ZOJXKHbBI OblTb OLHOPOAHBI-
MH 10 CBOMM CBOMCTBAM.

2.2. IlpoyHOCTDL MJIOTHO YJOKEHHOro orBepaenuiero 6He-
TOHA, TIPUTOTOBJIGHHOTO H3 JaHHBLIX NPUTOAHBIX [/ HEro
MaTE€pUaJoOB, 3aBUCHT TOJIbBKO OT MNOPHCTOCTH UEMEHTHOTIO
KaMHS$, omnpeneligeMOd BEJHUYMHOH OTHOUIEHHWS IO Becy Le-
MEHTA U BOJBI, BBeJIEHHHIX B 6eTOH, T. €. OT BeJHuuunl L{/B
(KauecTBa KJes).

2.3. JlonroBeyHoCTb ©6€TOHA 24BHCHT  OT INIPaBUJALHOIO
BbIOOpA MaTepUasOB IJs HEro U OT CTPYKTYPHI, KOTOpas
6ynetr oOycaoBJeHa cOCTaBOM O€TOHA, KauyeCTBOM YKJAAKH
CMECH B JI€JI0 U PEKUMOM TBepIeHHUS.

2.4. CreneHb NOABUKHOCTH HJAMN KeCTKOCTH  OETOHHOM
CMECH H3 UMEIIUXCA MaTEpHaJOB 3aBUCHT TOJbKO OT KO-
JuYecTBa KJjed TpebyeMOoro KayecTBa.

2.9. ONHOPOAHOCTL CBOHCTB OETOHA 3aBHUCUT OT IOCTOSIH-
CTBa COCTaBa LieMeHTa H 3anoJHuteseid, cTa0UJAbHOCTH HX
COOTHOWIEHUA B OeTOHHOH CMecH, OT KayecTBa IepeMellu-
BAHUSl CMeCH, ee VKJaJIKU U pexuMa TBepIeHHS.

3. HOPAAOK PABOT IO PACUETY
U NNOABOPY COCTABA BETOHA

3.1. 3aganue Ha noxbop cocraBa OeroHa 00s3aTeJbHO
JOJIKHO CORep:KaTh CAeldVIOlHe JaHHble:

a) Mapky Oerona UaH TpeOyeMylo JOJI0 MapOYHOH MpOY-
HOCTH K OMNpeaeleHHOMY CPOKY;

6) MOABHKHOCTL (OCalKy KOHyCa B CM) HJAHU KECTKOCTh
(BpeMsl B C, 3aTpayeHHOe /51 YINLOTHEHHS CMeCH B TE€XHH-
JeCKOM BHCKO3UMeTpe) OETOHHOU CMECH;

B) HauOOJIBIWIYIO KPYIIHOCTb 3aMOJHHTENS NPH NPHUTOTOB-
JeHUH OETOHHOH CMeCH AJA YKJAaJKH B KOHCTPYKLHH.

3.2. IlpousBonsiT nmoaArcToBky  MaTepHasoB Aasi pabor
[0 pacyeTy U nNog00py cocrapa 6erToHa:

a) nnsa OeToHa 3a1aHHOM MAapKH IO NMPOYHOCTH Ha CxKa-
THe Ueaecoo0pasHo BbLIOHpAThb 1I€MEHT, PVKOBOICTBYSICh
JaHHBIMH, NIPUBEIeHHBIMH B TabJa. 1.

Ilpu stoMm orbupaior npo6y  uemeHta Maccoil 50 kr,
IpoceBaloT ee 4depe3 cUTO ¢ 64 orTB/cM? H ynaJsllOT OCTaB-

2 (0,5) 3ak. 596 5



PauHoHaJbHble MapKH LeMEHTa
AJia OETOHOB DA3JUYHLIX MAPOK

Tabauuma |

Mapka 6GeToHa 100 | 150 200 250 300 350 400 450 o00 |600

Mapka uemes-

ta no ['OCT

10178—62* 200| 300 {300—| 400 |400—| 500 [500—| oo (600 {600
400 500 600

muecss Ha cure KoMKH. IToAroTOBJAEHHVIO
IOMEILIAIOT B XKECTKYI0O TAPy M ZaKPBIBAIOT NJIOTHOW KPbIlI-

KO

npoby LeMeHTa

0) orbuparor npoby KpynHoro sanoanurend. as aToro
cCHayaJ/Jla HaMeyaloT padMep KOHTPOJbHBIX 006pa3uoB OeToHa,
KOTOphl€ MOJXKHbl OBITb H3TOTOBJIEHL IIpU pa3paboTKke COC-
TaBa 0€TOHAa, U COOTBETCTBEHHO 3THM 00pas3uaM yCTaHaBJIU-
BalOT pa3Mmep npobbl KpynHoro 3anojauurensi. Ecan gasa oo-
pa3unoB 6eroHa nHaMeuarTcsi KyOnl ¢ pebpom 20 cM, npoOy
KPYIIHOTO 3aroJIHUTENs NpuHumaioT maccod 150 xr, ¢ ped-
poM 15 ¢cm—70 kr, 10 cM—25 Kr.

u hpakuuu ero COOTBETCTBEHHO pasMepam o006pasua

Tabanuma 2

HauGoabmiag KpynHocre rpaBus (webHs)

Paavep dpaknuft, MM
Hau6oJb- o
Pasmep peGva jmam Kpyn-| Uneao 5—20 20—40 | 40—70 | Bcero
Kyba, cM HOCTh Kyc-| dpakuni |
KOB, MM
Kr
Konuuecrso dpakumit, —
b } A
10 20 l 2 _ — | 25
100 100
15 0 | 9 35 S L 70
50 50 100
20 70 > 90 | 60 | 150
60 40 100
20 70 3 45 __ﬁ’)_ | 60 150
30 30 40 100




Kaxnomy pasmepy oOpasita 6etoHa M0JKHa COOTBETCT
BOBaTb CBOSI HauOOoJblIAaA KPYNHOCTL 3aNOJHUTeJsI ¢ (Ppaxk-
HHAMH 110 TadI. 2.

Macca mpo0Obl KPYNHOTO 3alOJHUTENd  onpedessieTcd
KaK IpOH3BENCHHE AEBATHKpPAryoro ob6beMa NMpHHUMaeMOou
dopMbl Asad ogHoro obpasuma OeroHa (B J) HaA IJIOTHOCTH
341I0JHUTEAA, IpHHUMaeMylo 1,6 Kkr/a;

B) otobGpannbie npoObl KPYNHOro 3amoJIHUTENs1 TIpoce-
BAlOT 4epe3 CHTa /A YAaJNeHUs KYCKOB, NMPEBLIILIAIOLIHUX 110
KPYITHOCTH JaHHYIO PpaKIHIO, HANIpUMeED:

ana ¢pakuun 5—20 MM IpoceBaloT yepes cuto & 20 MM
» »  20—40 n 5—40 mMm » » » ) 40 »
» »  40—70 ud—-70 » » » » &y 70 »

Ocrarky Ha curax ordbpachiBaloT;

r) nJs OonpejeseHHS BOLOIOTJIOLICHHUSA 1eOHA (hpaBHA)
H3 cMecH oTOupaloT pasHble KyckKH  1ebHg maccoir 1 Kr,
YKJAAABIBAOT HX Ha PEUIETO U mOTrpyxKamT B BOAY, YPOBCHD
KOTOPOH MOJI2)KeH Ha O—7 CM TIpeBbllIaTb BBICOTY CJOSI 3aMa-
yruBaeMol npo6wul. Uepes /o 4 pewero ¢ npo6on M3BJIEKAIOT
H3 BOJbI, JAKOT BOAe CTeYb U cnycTd 1—2 4, o6TepeB TPSII-
KOH KyCKH IIeOHs Ha pellere, B3BCIIMBAIOT HX AJA ONpele-
JEHHUA BOJAOTIOTJOIIEHUA TIO POpMYyJie

pP—1]

W= ——— 100, (1)

rae W — Boaonoraoledue medds, %:
P — Macca BJaXXHOTO 3anoJHUTEN, KT
n) orbupaior npoby necka B xoaudectBe 30—35% mac-
Cbl KPYIIHOTO 3aMOJHUTES.
Oto6paHHyo npody BHICYWIHBAIOT A0 NOCTOJHHOrO Beca.

4. ONMbITHOE ONMPENEJIEHUE ®AKTOPA
NMPOYHOCTH I{/B

4.1, I'locsie nmoAroToBKH MarepuasoB H3rOTOBJAAIOT TPH
cocrtaBa OeTOHHOM  cMecH: 1-# coctraB ¢ [{/B=1,43; 2-ii
coctaB ¢ L[/B=2 u 3-k cocras ¢ l[/B=2,8 uam cooTBeTCT-
sendo B/ =0,7; 0,5 n 0,36.

Kosu4yeCcTBO MaTepPHaJJOB Ha 3aMec, U3 KOTODPOTO MOXKeT
ObITh OTMOPMOB3IHO H YyIJOTHeno 9 ky6op pasMmcpom 10X
X10X10 cm 6GeTOHHON cMecH KaXXAOTO COCTaBa, TPHBEACHO
B TabJa. 3.



Tabauua 3

KoanuecTBo MaTepHaAOBR Ha 3aMeC TpPeX COCTABOB OGCTOHHON CMeCH

—re—u_r

Pacxojg MatepuasioB Ha 9 5 ynaordHeHHOR GeTOHHOMN
cMecH B Kr (Xaa olOpasuor 10X10X10 cm)
CocTas Ul B BOIbl HA BOJO~
KPYNHOIo BOJbI AOTVIOLLeHHE
U.EMEHTa HECKa BEHOJIHHTE- GCHGBHDﬁ prnHOI\O 13 -
l 11 CYXOro NONAUTENR
1 1,43 | 2,5 8,3 13,5 1,74 13,9
100
2 2 3,6 7,5 12,3 i,8 &g
’ ’ ’ ' 100
10,6
3 2,8 7,7 4,5 10,6 2,73 ™

[Ipumeuaunne. IInsa kybos c¢ pebpom Oosee 10 CM KOJHYECTBO KaAXKIAOro
MarepHana HaxoAAT YMHOXEHHeM KOJIMYecTBa, NpUBEReHHOro p TabaMmlle, Ha
o6 beM OGoabliero Ky6Ga. Hanpumep, naa H3arorosleHuss 9 wIT. KyO6os pasMmepoM
20X20X20 ¢M KOJHYECTBO KaXXXAO0ro MaTepHana, NpHBefleHHoro 8 Taba. 3, caeny-

eT YMHOXaTh Ha 8.

4.2, OTBellleHHBIE Ha 3aMec MaTepHanabl 1] KaXJAOTO
COCTaBa B 3aBHCUMOCTH OT HX KOJHUYECTBA IIepeMEIIHBAIOT
BPYUHVIO HJIM B CMeCHTeJe W YyCTaHaBJHMBAIOT [JdA TNepeMe-
HIaHHOM CMEeCH IJIOTHOCTb, NMOABHXXHOCTb — 0CalKy KOHyca
B CM, UJH >KE€CTKOCTb B C.

IlpumMeuanue KOHCHCTeHIHSI CMeCH B TpeX pas3HuIX COCTaBax

MOXeT 0Ka3aTbCs He OJHHAKOBOH. DTO, ONHAKO, He NOJXKHO OKa3hiBaTh
LJAUAHHUS Ha Npo4yHOCTb GeTOHA, eC/AH CMeCh KaXKJOro cocrara OylIeT Xo-

pPOINO YyNJIOTHEHA B opMax.

4.3. N3 xaxporo cocraBa OeToHHOH cMecH dopMmywoT 9
oOpa3snoB-0aK3HeloB. CMech YAJOTHAKT Ha BUOGpONIOLLANl-
Ke 0 MOJHOro NpeKpallieHus ee ocelaHus, BbiDaBHUBAHUS
ee MOBEDXHOCTHU U NOSABJEHHUS HA HEeH LeMeHTHOTO pacTrBopa.
Ha ¢opmy kakoi-nubo xpackol, CTOHKOH K BJIa)KHBIM H
TEMIIepaTypHbIM YCJOBHAIM, HAHOCAT HOMEp COCTAaBa, H3 KO-
TOpOro B 3T0H opMe 3aroToBJIeHB 00pa3iibl.

4.4. Tlocne u3roToBJeHHs H 2-4aCOBOH BLIAEPXKKH O MIT.
00pa3oB KaxA0ro cocransa NMoOMeLawT B ¢opMax B MpOIa-
POYHYIO KaMepy, Irie noapepraroT TenJaoBod obpaboTke npH
aTMOC(HEPHOM NABJEHUYU NQ CJeAYIOUIEMY pexKUMY:

a) ecan HeTOHHas cMeChb IIPUI'OTOBJEHa Ha IOpTJAaHALe-
MeHTe: 3 4 — noABeM, 6 u— BHIIEPXKKA [IpH TeMmneparype
H3orepMmuueckoro nporpesa 80—85°C n 2 y — oxsaxneuue;
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0) ecnau GeToHHasl CMECb IPHIOTOBJEHa Ha IIJAKONOPT-
JaHAUEeMeHTe HJAH NyUL0NaHOBOM MNMOPTJAaHAUEMEeHTe: 3 U —
noabeM, 8 U -—BLIJEPKKA NOpH TeEMIOepatype H30TEepMHU-
yeckoro nporpesa 90—95°C u 2 4 — oxJyaxkgeHue.

Tpu ocrasBwinxcsa o6pasia KaXaoro cocTaBa BhlgepKHBa-
I0T B popMe B TeuyeHHe | CyT npH KOMHATHOH TeMmepaTtype.

[ITpumeuanne Ha 3asonax JKBM nponapuBanie MOXKeT Npous-
BOJAHTLCS MO NPHHATOMY Ha 3aBOJE PEKHMY.

4.5. Uepes 12 y ¢ MOMCHTA OTKAKUYEHHH napa ofpasubt
H3BJEeKalT U3 (hopMm, NEepeHoCAT MeTKy ¢ (opMbl Ha KaxK-
Il oOpasen M, pykKOBOACTBYsiCb  TpeboBanusiMu I'OCT
10180—67 «beron raxennlii. MeTonnl onpeneseHus mpou-
HOCTH», IIPOH3BONSIT UCIbITAHHE Ha CXAaTHE TPeX H3 LIEeCTH
nponapeHHbX oOpas3loB.

Tpu ocraBmiuxca nponapesHunx ofpasua KasKIOro coc-
TaBa U TpH obOpas3la, He NOABEPraBIIUXCSH TNPOTAaPHBAHHIO,
o OoCBOOOKAEHHU H3 (POPM MOMELAlOT B KaMepy HOpMaJb-
HOro XpaHeHus IJ51 UCNBITAaHHS B Bo3pacTe 28 CyT.

4.6. PesyabTaThl HCTILITAHHS Ha CXaTHe KyGOB pa3HBIX
Pa3MepOB JNOJIXKHBEI ObITb NPUBEAEHB! K NMPOYHOCTH KYGOB C
pebpom 20 cM, 1719 Yyero UX NPOYHOCTb HAMO YMHOXKHTD:

Ha 0,85, ecau 6b1 ucouiTan Ky6 ¢ pelpom 10 cm
» 0,9 » » » » » » 15 »
» 1,1 » » » >» » 30 »

[IpumMeuanue 3aBOA HJH CTPOHTeNbHAS MJIOMIANKA MOTYT yCTa-

HOBUTb AJI CBOHX TpeccOB IpYyrHe mepeBoAHble KO3pPHUUHEHTH NO mpa-
BusaM, uaaoxeunnim B n. 1.4 TOCT 10180—67.

4.7. Tlo pe3yarraTaM HUCIBITAHHA HA CXKAaTHE, NPHUBEIEH-
HbIM K TIDOYHOCTH Ky6oB ¢ pebpom 20 CM, BBIBOAST CPEIHIOIO
IPOYHOCTL OeToHa KaxKJOTro COCTaBa, PYKOBOACTBYSCL TpPH
stoM tpeBoBanuamu n. 2.7 TOCT 10180—67.

4.8. Ona moctpoenns 3aBucumoctd R,=[f(L/B), rne
R, — nupounocTh, 6eTOHA TOCJe TenJOBOH o06paBoOTKH, B KO-
OPJAHHATHOH CHCTEMe N0 OCH aOCUHCC OTKJAABIBAIOT 3Haye-
wue L[/B, a no ocu opanHat — npouHocth B MIIa. B arto#
KOODPAUHATHOH cHCTeMe OTKJAAbiBAalOT TPH TOUYKH, aOCLHCCHI
KOTOPHIX TNoKaswBawT L[/B, a opIuHATBl — IOJYYEHHYIO
CPpeAHIOK INIPOYHOCTb, NPUBEIACHHYIO K NMPOYHOCTH Kyba C
peb6poM 20 cm. Hepes oTA0XKEHHBle TOUKHY NPOBOAAT NPAMYIO,

''B  coorserctBun ¢ MexayHaponHoft cHcTeMon emauuuy CH
100 xrc/cm2=10 MTla,



KOTopas H sABAAeTCH rpaduieckHM n3obpaxKeHHeM HCKOMOM
b yHKUIHNH.

B cnyuae, ecnu npsiMas He NPOXOAHUT Yepe3 BCE TPH TOU-
KH, H Kakas-HuOyAb M3 HUX MO OPJAMHATE OTKJOHAETCS OT
BO3MOXHOTO PacnoJoXKeHUss Ha NPOBOAUMOH NPIMOH C TOI
XKe abcuuccon 6oaee uyeMm Ha 109, ONbIT NOMXKEH OBITh
[IOBTOPEH.

Hpm«liep nocrpoeHns ¢yuknun R=[ (L/B) npusenen
Ha puc. |.

R Mna
T § \
40 + ﬁz‘f/ff/ﬁ/
/’ R,~f(u/8) Pnc. 1. IMpounocTh GeToHa B 3aBH-
/_d | CUMOCTH OT UHUeMeHTHO-BOAHOIrO OT-
R=f(U/B ) HOLUCHH A
Jd R)— mponapeHHOro H HCOLITAHHOTO 4e-
pe3 12 4 npocgae OTKIIOYeHHH fapa; R, —
TO Xe, duepe3 27 CyT nocaeaywiuero HOp-
MaJAdbHOrO TBepReHHA; R;— HOPMAJALHOTO
TBEepACHHA B BO3pacTe 28 cyr
70 — 1
|
/4 t
!
fﬂ l - ) - L(/B
1 14316 0 28 §

4.9. Ha 3asopax JKBbUW nocrpoenne dynxkuun  Ry=f
(L[/B) pmocratodHo aas BbIOOpa (akTopa NPOUHOCTH OeTo-
Ha 3ajaHHoOi mpouyHocTH. Ecau no ocreiBaHUU Tpedyercd,
HanpuMmep, NpouHocTb Oerona 70% DpOEKTHOH Mapk
200, 1. ¢. neobxoaumo Hauty L[/B ana npounHoctu 14 Mlla,
TO Yepe3 TOUKY NPOYHOCTH /4 pa OoCH OpAMHAT IIPOBOJSAT
NpAMYIO napaJiaenbHo OCH alCcuHCcC A0 NepecevyeHHs: c Inps-
mMo#l R;. Ab6cuucca TOYKH nepeceuyeHus AaeT UCKOMYIO BeJH-
yuny [{/B=1,6 (cM. puc. 1).

Ecau 66l TpebfoBasoCch 00eCIIeuUTh MOJHYIO TIPOEKTHYIO
NPOYHOCTh Cpasy MNocje OCThIBAHHUSA, JHHHIO, NapajesbHyIo
abclHucCe, NPHIIJOCE OB NMPOBECTH Uepe3 TOUYKY OPAHHATH
20 MITa. B stom cayuae [[/B=2.

4.10. Ins crpouTesbHBIX  IVIOLLAACK, TAe Tpebyemas
[IPOYHOCTb, KaK TIPaBHJI0, NOMKHA ObBITh OoOecrneueHa K BO3-
pacty 28 cyT, nocrpoennsa ¢oyuruuu Ry=[f (L[/B) nemocra-
touno. Heob6xoaumo  nocrpouts dyHkuuw Ry==[ (L/B);
C 3TOH UeJblO cJeAyeT BOCIOJIb30BaThCcd 3HaueHHaAMH M,
npuBelleHHbBIMH B rpadax Rz==f (R;) u3 tabn. 4, u nox-
CYHUTATh  BEJHUUHBI R; NpH KaKux-A1H00 NBYX 3HaYEHUAX
I{/B, nanpumep npu [[/B=1,43 n L[/B=28.
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Tabnuna 4

KoadpduuneHTs! NMPOYHOCTH NPONAPEeHHOro 0OeTOHAa M AKTHBHOCTH LEMEHTA

R:=[(R,) Ry=f (Ry) 1= (R) Re=f (R}) Ri=f (Ry) R:=f (Rj)

lU!B |
M S Co M S C, M S Co | M | S Co | M | S Cob | M | S C

1,431 177 44 | 25 | 158 | 37 | 23 ! 927 | 10| 37 | 44| 16 | 36 | 67 | 14 | 21 | 116 18 | 15
9 143 | 23 | 16 | 131 22| 17 | 51 ;10| 2 | 71| 12| 2 |78 | 11|15 1115 17 | 15
95 | 138 | 24 | 17 | 12320 | 17 | 72 [ 12| 17 | 96| 19| 20 | 8 | 13| 16 | 112] 16 | 14
o8 | 135) 22 | 17 | 120{ 2t | 18 | 8 |16 | 15 |110| 2 | 18 |8 | 14|17 |110] 16 | 14

MMpuMeugay e, Bece neUUHHBI JaHB B MPOLEHTAX.

O6o03Hadenusi: R, — npouHocTh OeToHa I0OC/Je TPONApUBAHUA M OCTLIBAHHA,
Rs — 10 e, yepes 27 CyT NOCHAE NPONapUBAHKA;
R3— 1o Xe, yepe3 28 cyT rnocje TBepIeHUS TOJABKO B HOp-

MaJbHBIX YCJIOBUAX;
P, — aKTHBHOCTb IeMeHTa, onpejenseMas Ho I'oOCT 310—60;

M — cpeaHsd NIPOYHOCTD;
S — craunapr;
C,U— H3MEeHYHBOCTb.



Ecnu npu ucneiTaHu¥ o6pas3uoB Nocjae HX TNpolnapHBa-
HUSl ¥ OCTBIBAHHUS TIOJAYYEHB NPOYHOCTH JJs MOCTpoeHHs R,
npu I[/B=1,43—11,5 MIla u npu I[[/B=2,8—31 MTIla, 10
npu rtex ke 3Hauenusax /B nas noctpoenns R; umeem:

158
npn I[/B = 1,43 npounocts 11,5 00— 18,2 Mlla;

120
» I[/B=2,8 > 31 o = 37,2 Mla,

Ha puc. 1 nposenena npamas Ry=[(R,).

4.11, B tex caydadx, Koria uHrtepec TpeacrasasgeT
MPOYHOCTh NponapeHHoro OeroHa uyepes 27 CYT NOCJAeAYIO-
[1er0 TBEPNEeHHA B HOPMAJbHBIX YCJIOBHAX, HYXKHO NOCTPO-
UTb Ro=f(R,). JlaHHble A/ 3TOr0 NOCTPOEHHS NPHBEAEHBI

B Taba. 4, r1e HAXOIUM:

177 177
mpn /B =1,43 Ry= —os , Ri=—r 11,5 = 20,4 MIla;
135 135
== = == 31 = 42 MIla.
3 H/B 2:8 RZ 100 IR], 700 1 Mlla

Ha puc. 1 npoBenena npamasn R.=f(R,) =f(L/B).

4.12. Jlna npoBepKH aKTHBHOCTH IIPHMEHEHHOro as be-
TOHa LeMeHTa Bocmnoab3ayemca GvHkuuell R;=[(Ry) (cMm.
TabJg. 4).

[Tockoabky R; Kak byHKuusg Ry MoxXeT OBITh BHISICHEHA
NpH pa3HBIX 3HayeHHdaxXx L[/B, caenyer TIPUHATHL TO A3
HHX, KOTOPOMY COOTBETCTBYeT HaAWMeHbiUasg BeJuuHHA MU3-
menuuBocTH; C,=—15% ¥ aABasiercs HaumeHblie. Benuuunuy

Ry HafineM M3 uyacTHOTO oOT Jeqenuud R; npu L/B=208 Ha
R, -100 31.100

0,85 (cM. Tabu. 4), a HMEHHO Ry= — g ~ = ~ g ==36,56 MIla.

4.13. B ycnoBusix MOHOJIHTHOTO CTPOUTENbCTBA HCIBITA-
HHe [eMeHTa B OeTOHe H HAaxXxOXJAeHHe (PaKTOpa NPOYHOCTH
[[/B voxet ObITb BBINOJIHEHO 6e3 YCKODeHHUS TBepaeHus Oe-
TOHA TIpONapUBaHueM.

KyObl, H3rOTOBJIEHHBIE TAaK K€, KaK 3TO NPUBENEHO MJSA
6eToHa ¢ nponapuBaHueM ero (nmn. 4.1—4.12), xpaHsaT B
HODMAaJIbHBIX YCJOBHSIX U HCNHITLIBAIOT MO 3 ILUT. OT KaxXJIO-
ro cocrasa uepe3s 2,7 1 28 ¢yt Uk yeped 7, 14 u 28 cyr.

Pannwe wucnuitanua (IBYyX- H CEMHUCYTOYHBIE) MOTYT
6bITb HCNOJNB30BAaHBl AJA  INOCTPOEHHA (QPYHKUHH RY =

=f(R¥) =[(R}) =f(RY)=[(U/B). Tlpu 3toMm, ecau
BpeMs NMO3BOJNHT BOCNO/Nb30BaThCA QYHKUHER K, OHa AaeT
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6o/Jee TOUHBIH pe3yJabTaT, HeXedH QYHKUHH R, KAK 3TO

BHAHO 110 BeJHYHHE H3MEHYHUBOCTH  H3 TabJ/J. 5, B KOTOPOH
npuBeneHbl KOo3hPUIUHEeHTH NPOYHOCTH OeToHa HOPMaJbHO-
o TBEPIEHHUS. _

UTo66! moCTPOUTD HYHKIHIO Rog =] (R3) nau Ros =f (R 7),
HY?KHO HCHBITATh B BO3pacTe 2 ¥ 7 CYT TPU U3 JE€BATH
Ky60B Kaxaor'o cocTtaBa, HauTH cPeIHIO NPOYHOCTh H IMPHU-
BECTH ee K npouHocTd Ky6oB ¢ pebpoM 20 cm. Ilo noayues-
HLIM TIPOYHOCTAM  cTposAT ¢yHkuuio RY =f(L/B) nau

¥ =[(l/B) u nanee, monb3ysacb BeJuunHod M no Tab..
O (C yueTOM [HCHEDPCHOCTH LIeMEHTa), HaXOUAT 3HAYEHHE
Rzs =f(R2) nnu R 25 =[(R)7 ). Haupumep, 6eToH, usro-
TOBJICHHBIA U3 LeMeHTa C YIeJLH0H NOBEDXHOCTBIO, Ompele-
asiemoit o F'OCT 310—60, paBuct 2800 cm?/r, mpu HchbITa-
HUH B BO3pacTe 2 CyT noxKasasJ cpeJlHHUe TIPOUYHOCTH, IiPHBe-
JeHHble K cTaHIapTHOMY 00Opasuy:

npr [[/B=1,43 R§=4,9 Mlla;
y I/B=2 i~ 10,5 MITa;
» II/B=2,8 " 18 MlTa.

Tabauuma 5

Kospdnuuearnl npoynoctd Gerona
HOPMAJbHOrO TBEpAEHNS

Ry ® % ot Ry R7 B % oT Ryg | Riy® % ot Ry,
=T — —
M S C, M S C, M S C,
1 N i

47 | 9,2|195| 73 | 9 | 12 | 89 | 7,6] 8

1,43 | o0 | 78| 39 | 62 | 9.8|158]| 83 | 7.5| 9
56 | 84| 15 | 8 | 86|10,2| 94 | 7,8/ 8,3
2 31 | 85] 27 | 71 | 771109 84 | 6 71
68 |10,5|15,4| 8 | 85| 98| 95 | 54| 57

2,8 37 | 8 29 | 77 | 8 |103]| 88 | 7 8

IlpuMegagnue.
MEHTOR INOBLILIeHHOA AHcHepcHOCTH 4000—4500 cM?/r; noa ueprofl — Aas oOBLIYHBIX

HEeMEHTOB C JHCNEPCHOCTBIO 2500—3000 cmir.

I1as

JRCOCPCHOCTH MHOXHTeAb M caeayeT OpaTh N0 HHTEPHNONALUKH.

NPpOMEXYTOUHHEX

Hudpm Haa uyepToff AaHh AnR ObICTPOTBEDACKOUIHX Ile-

3HaAYeHHHA

13



C yueToM AMCNEPCHOCTH HeMeHTa 1o Taba. 5 u mo R}
naiinem R 2:

20 20
npu I[/B=1,43 Roy= RE:WG: 4,9 :m=24,5 MT1a;
31 31
» I[/B=2 R38= g:loo':— 10,5=l—0—6=33,8 MITa;
37 37
— 2.8 o R4, 8.2 —48,6 MIla.
» HE=2 %= %2755 100 :

[To nmoayd4eHHLIM NPOUHOCTAM CTPOUM rpadhK (QPyHKIHH

Rb%=7F(L/B), mo X0oTopoMy MOxHO HafiTH TpeSyeMblil A
6erona dakrop npounoctu /B (puc. 2).
4.14. TlpenmosiaraeMyio aKTHBHOCTb (H, CJI€A0BaTeJbHO,

Mapky) UeMeHTa HaHuJIe€M Mo BeJHYHHE Ry npu L/B=2,3"
B sTtoM ciaydyae MOXKHO CUUTATH,
yTo OblJ] NPUMEHEH LEeMEHT MAapKH

| a 500.

R Mna

4.15. IlomumMoO  onpeneJ/ieHus
NpHOJUKEHHOH  AKTHBHOCTH  HJIII
MapKH 1leMeHTa N0 NPHBEICHHBIM
HaHHBIM B no. 4.12 u 4.14 neneco-

JU | o6pa3Ho  OXapakTepusoBaib lie-
; MEHT [0 ero MOBeJeHHI0 B OE€TOHe
KO3 PHLUNEHTOM AKTHBHOCTE.

Kosdpduuueur AKTHBHOCTH
Mcrp BbIUMCASETCA KaK 4aCTHOE
or neaexuss Ha 10 MIlla nponsse-
JeHHS JIPUBEAEHHOH K CTaHOAapT-
HOH  TipoyHOCTH  OeTOHa  IpH

| [[/B=25 Ha TaHreHc yrja Hak/jo-
[z 265 Ha npsamolt R=[(L/B):

Puc. 2. IlpouHocts OeTo-
Ha B 34aBUCMMOCTH OT Ie- Merp = Ryyyp=o5 18@ = Ryjp=os X
MEeHTHO-BOJXHOTO  OTHOILE-
HHA HApY  HOPMAaJblOM

o 5—R = 1,43
TREpACHUH Y - RU‘/B—-Qﬁ L/B

H 100.1,07 ‘
R 9 B 2-cyTouHOM BO3pacTe;
R ga- B 28-CYTOUHOM BO3pAC- rie Merp — KOSQQUUHEHT  aKTHB-
re HOCTH LECMEHTaA,

* 98.cyTouHast NpouHocTh GeTona npu L/B, pasHoM 2,8, 4HCJIeHHQ
paBHa aKTHBHOCTH LEMEHTA.
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1,07 — pasunoctb abeuuce 2,5 u 1,43 na rpadpuke R=
=f(L/B).
Kosdppuunenr aktuBHoCTH Mcrp MOXKeT ObITh BBIYHC/IEH
aas  Gyuxkuuit R=7(L[/B), nocTpoedHnx 1o pesyabTaTaM
HCIIBITAHHSA NPONAPEHHBIX M HCOLITAHHBIX NOCJE OCTLIBAHUS

06pasnos (310 6yaer Mcrp ), HAH IO PE3YJbTAaTaM HCIHI-
TAHUSA TIPONIAaPEHHBIX U 3aTEM TB2pPAeBIIMX 0 28 CYT B HOP-

O
MaJIbHBIX YCaOBHAX (M oy "), HAH TO pe3yJbTaTtaM HC-

NBITAHHA HOPMAaJbHO TBepAeBIUHX 06pa3uoB (Mcrp).

KoadpduuneHTel aKTHBHOCTH PAa3HBIX LIEMEHTOB, MapKH-
pyeMbix npu AcnbiTanun mo FOCT 310—60 onno#t u TOH XKe
MapKOH, MOTYT 0Ka3aThbCA PAa3JUYHBIMHU TNPH CPABHEHHH HUX
ApYyr ¢ ApPyroM no JaHHbLIM O 6eTOHax paBHOBO3PACTHBLIX H
pPaBHBIX IO peXXUMY TBeplAeHHUd. Takum obpa3zoM, Ko3ddHu-
LHEHT aKTHBHOCTH JyYllle OTDAKEET TIPOUYHOCTb LEMEHTa B
OeTOHE HEXKeJH CTaHAapTHas MapkKa.

5. ONPEAEJEHUE PACXOOA BOJlbl
U LEMEHTA B BETOHHOHU CMECH

5.1. Pacxox Boanl B equHuue ob6bema OeroHa C 3ajaH-
HOH NPOUHOCTBIO ONpenenser cCOOOH pacXof leMeHTa B HeM
H, KaK TIpaBHJO, JOJXKEH OBITb YCTAHOBJEH 3JKCIEPHMEH-
TanbHO. ITOCKOABKY BOJAa COBMECTHO C LEeMEHTOM oOpasyer
BA3KYIO CHCTEeMY — LEMEHTHBHIY KJeH, BA3KOCTb OETOHHOI]
cMecH MOXKeT ObITh ¢CBfI3aHA C PacxoJoM BOJIbI B Hel.

Ilast onpeneneHus pacxoxa BOAbBI B 6ETOHHOH CMECH Ha-
Me4yaKT COCTaB ¢e B 3aBHCHMOCTH OT HaHA€HHOTO 3HAUEHHH
[[/B, xax 3T0 yXxa3zaHno B 1ab.. b.

Tabnuua 6
Pacxon Matepu4aNoB Ha 3aMechl

-

| KonnyecTso MarepuaJioOB Ha 3aMec, KT

B
v s
- — _

1,43—2 3,15 7,2 11,7
2,1—2,5 4.3 6,4 11,4
2.6—3 4.75 5,9 11,4
bonee 3 6,35 5 10,7
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CocraB paccuuradH Ha uarorosaenne 10 1 GeTOHHON
CMecCH.

0.2. Kpynublfi 3anoJHUTEeNb B TPeOYEeMOM KOJHYECTBE Ha
AaHHBIH 3aMec 32 2 4 A0 MPOBeNeHHUA  ONbiTa NOrPYXKAIOT
Ha peltete B Boay. Yepes /o 4 sanosHuTesb H3BJAEKAIOT U3
BOJIBI, 1aIOT el cTeub U yepe3 1!/y 4 HAYMHAIOT OTILIT.

20.3. B Belape, Macca KOTOPOro 3apaHee VYCTAHOBJIEHA H
KpacKoH NpocTaBJ/cHa 1la BUHEWIHEH ero NMOBCPXHOCTH, 3aro-
TOBJISIOT O Jl BOJHI.

5.4. lleMeHT 4 NeCOK IO NPUHATOMY COCTABY IepeMellH-
BAlOT N0 MNOJYyYeHHWS OJHODPOJHOH  CcMecH. 3areM B CMech
BBOAAT KDYIHBIA 3alOJTHUTEJb 1 BHOBb INOJABEDPraroT Iepe-
MEUIHBAHUIO 1O NpHAaHUA cMecd oAHopoxHocTtu. Ilocne
3TOTO B CMecCb A00aBJAIOT BOLY, B3ATYIO U3 OTMEPEHHOH B
Beape nmopuuu. Ilepsulit pa3 sBoxaTr 1,0 .1 BOABI, pacnpele-
JA5is1 ee paBHOMEDHO IIO CMeCH UEMEHTa M 3al0JHHTENeH.
Bropyio B mocjaenyouide MOpPUHH BOAB N06aBJAIOT MEH-
3ypkoil BMectuMocTbio 0,2 o1 ¥ nocsne Kaxjaoro Jgodapic-
HUS BOTbl CMeCh TIIATEJbHO IepeMEeIlluBaloT.

Korna OGeToHHas cMechb npuobperaer BSI3KOCTb 3aBEAO-
MO GOJbUIyIO, ueM TpeOyeTcs AJs NMPOU3BOACTBA pabor (3TO
ycTaHaBausaercs aubo Ha raas, nubo npoOHOH NPOBEPKOH
KOHYCOM HJIHM TEeXHHYeCKHMM BHCKO3UMETpOM), LaJbHeHllue
TOPIHM BOALI BBOAAT MEH3ypKo# BMecTUMOCTbiO 0,1 71 H
[MocJe 3TOr0 U3MEePSAIOT MNOABHXKHOCTb UJU XKECTKOCTb CMECH.

OnbiT 3aKaHuMBalOT, Korjga OyJder  yCTAHOBJEHO, UTO
cMech mpuobpesa NMOABUKHOCTL HMJAH KECTKOCTb, pPAaBHYIO
TpeOyeMOl YCJOBUAMH YKJIAAKHU KJHU ¢ HEOONBUIUMH OTKJO-
neHusiMu (=1 cM uam =+=5c¢). ilocsne 3TOro B3BElUIHBAIOT
BEIIPO C BOJOH M TO OCTATKY €e B Belpe NOJACYUTHIBAIOT KO-
JHUYECTBO H3PACXOA0BAHHOH BOIbI.

Jlns NpuroToBJeHHON CMeCH YCTaHaBJIMBAIOT ee IJIOT-
HOCTb Y'¢w B K[/ U BBIYUCAAIOT 00bE€M IMPUTOTOBJIEHHOM

CMeCH 1o popMy.Je

. y+n-+Kp+8

L] '

YCH

, (2)

rae V — o6beM T[NpurotoBjJeHHOH OETOHHOH cMe-
cH, J;
Y, n, Kp, 8 — COOTBETCTBEHHO pacxoj] lLIEMeHTa, Necka,
KPYITHOTrO 3anQJHuTeJNd B Kr, a BOAbl Ha
3aMec B JI.
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3arteM BBIYUCAAIOT PACXOA BOAL B 1/M3 OeTOHHON cMecH
no opMyae
1000 e
B = . 3
Y (3)
B otaeJbHBIX CJayd4asgXx pacxod BOIALI MOXKeT ObITb yCTa-
HOBJIeH no TabJa. 7. IIpH 3ToM o06g3aTesbHa nNpoBepKa NOI-
BUXKHOCTH MJIM XKECTKOCTH CMecH ONBITOM C BHECeHUEM IIO-
MpaBKH, ecJU OHA noTpebyercs.
5.5. Pacxonx ueMeHra BblUHCAAeTCH N0 popMmyie

Il=B.Il/B. (4)

Tabauna 7
PeKOMEHAYEMbIH OPHEHTHPOBOUHLIH pacxon BOJDI

- il

XapaKkTepHC - Pacxon Boxaw, Af/M?*, nNpH Hauboablued KPYNHOCTH
THKA GeToHHON SarOJIHUTENA, MM
CMecH | -
rpapHA meOHst
',‘;-. J
S A
o S 10 20 40 70 10 20 40 70
= © =
33 % i |
|
— 1560 — 145 130 120 115 1565 145 130 125
200
—  {90—120] 150 135 125 120 160 150 135 130
— | 60—80 160 145 130 125 170 160 145 140
— | 3050 165 150 135 130 175 165 150 145
— | 20—-30 175 160 145 140 185 175 160 155
2—4 — 190 175 160 155 | 200 190 175 170
o0—7 — 200 185 170 165 210 200 185 180
8—10 — 205 190 175 170 215 | 205 190 185

6. BLIHUCJEHHUE PACXOIOA NECKA
U KPYIMTHOTO 3ANOJIHUTEJS B BETOHE

6.1. BaxXnenmiasad poJab necka B 6eTOHHOH CMeCH — 3TO
cooOlleHUe LEMEeHTHOMY KJel0 BSI3KOCTH, HeoOXOAUMOH a4
NoAJAepKKaHUAd KPYNMHOIO 3aNOJHUTENS] BO B3BEIIEHHOM COC-
TOAHUH. [[oCcKONBKY necoxk o0Jaanz2er OTHOCUTRJNbUO O0Jb-
Hie yHAeJbHOH TIOBEPXHOCTbHIO M JOJXKEH ObITb NMOKPLIT
HEMEHTHBIM KJeeM, KOJHYecTBO necka B GeTOHHOH CMeCH
cleyeT NPHHHMATb [0 BO3MOXKHOCTH HAHMEHBIIHM. ITO
MO3BOJIUT COKOHOMHUTH LIEMEHT.
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KonnuectBo necka B 6eTOHHOH  CMeCH BCeraa MOJMKHO
ObITh HaUMEHbLIUUM, ecJu O6eTOHHAasd  CMeCb T'OTOBUTCH NJad
KOHCTPYKUHH BHYTPEHHHX YaCTeH 3AaHuil npu pabore B He-
arpeCCHBHOH Cpelle, Tak KaK CJAeAyeT  HMeTb B BUIAY, UTO
DK MaJiOM KOJIMYECTBe NecKa 3 CMECH KPYNHBIH 3aMOJIHU-
T€Jb pPacHoJiOXKeH B OCTOHE KOHTAKTHO, H BCJIEJICTBUE YycCa-
JOYHBIX SIBJEHHUHU B PACTBOPHOU YaCTH MOTrYT 00Pa30BbIBATh-
Csl TPCHIMHDLI, OC3BpeaHbIC NPH HEArPECCHBHOHM Cpeae H Co-
BEPIHEHHO HEeJONYyCTHMble B arpaCCHBHOHN.

B xoHcTpykuusix, pafoTalomKX B YCJAOBHAX aTMochep-
HBIX BO3IeHCTBHH, KOJHUECTBO eCKa B CMeCU MOXKeT ObITh
O00Jbllle MHHHMAJbHO HeOoOXOAMMOro, TaX XKak 3To cooduia-
eT 0ETOHY BO3MOXKHOCTB GOMBHMIAX IJIACTHUECKHX Aedop-
MalHU{ 4, CJeJ0BaTeJbHO, JAy4Ilero mepepacnpenesetns Ha-
NPAXKEHUH, CMATUY€HHe yCaJO0dHOro TpelllHHOOOpa30BaHud.

KoauuecTBo necka B OeTOHHOHM CMECH 3aBHCHUT OT Kaye-
CTBAa LUEeMeHTHoro kJes., UeM BhIIIE 3TO KauyecTBO, T. €. yeM
pbimie [[/B, teM 6oJee BSI30K KJA€H U TeM MeEHbIIE OH Tpe-
OyeT necka IAS NOLAEp:KAHUA KPYIHOTO 3alOJHHTENST BO
B3BellleHHOM cocTofaHMH. Ho Bf3KOro  LeMeHTHOTO KJjes
pacxoayerca B OeToHe Oojbliue, yeM MeHee BsI3KOro. OTtcio-
Ja cJenyeT, UTO AOJA necka B CMeCH OyaeT MEHbIUe TaM,
rge pacxol nemeHra Ooabuie. HakoHel, npu BceX NPOYHUX
PaBHBIX YCJOBHSAX HOJSI NECKa B CMECH 3amoJIHUTeNneH Oy-
net OoJsibie B 6eToHe co LiebHeM, HeXeaw B OeTOHe C rpa-

BHEM.

Bui6op nosu necka r B ¢CMeCi 3aITOJTHUTEJIEH PEKOMEHOY-
eTCs NPOH3BOMHUTHL TO TabJ. 3.

Tadbauma 8

PekoMeHayembie ROAU MecCKa r
B CMeCH 3amnoJHHuTeJel

bBeToH ¢ rpasueM Beton co mebHeM
Pacxop ue- [IpH pauGosablued KPYOHOCTH 3anOJgHHTeNel, MM
McHTa B Ge- |
TOHEe, Kr/Mm?
10 20 40 70 10 20 40 70
— ! ) | I i I l o J Bl
200 0,42 0,4 | 0,38(0,37 0,45 | 0,43 0,41 | 0,4
300 0,4 | 0,38 0,36 |0,35|0,43 | 0,41 | 0,4 |0,39
500 0,38 10,36 ( 0,35 | 0,34 | 0,4 | 0,38 0,37 | 0,36
500 1 0,36 10,350,341 0,33 | 0,380,361/ 0,35 | 0,34
- i
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6.2. O6ilee coaepKanie 3anonnnTesen B 6eTOHHON CMe-
cu Ha | M3 6etoHa omnpenensercs 1o popmydae

(IT + Kplmacca =7y — (4 + B), (0)

rne [I — comepxKaHue necka Ha | M® 6eTOHHOH CMecH, Kr;

Kp — colepxaHnye KPYNHOTO 3anonHuTteas Ha | M° Ge-
TOHHOU CMECH, Kr;

v’ ~— IJIOTHOCTb GETOHHOH CMeCH, KI'/M>;

B — pacxon Boabl B a1 Ha | M® OeTOHHOH CMecH, ycCra-
HOBJEHHBIH u3 onbiTa (1. 5.4.) uau 105 tada. 7/
HacToslux PexoMeHaaluu;

I] — pacxon nemeHtTa Ha | mM° OeTOHHOH CMeCH B KT,
NOJCYUTAHHBIN 110 popmyae (4).

6.3. KoanyectBo necka B Kr/M® 6GeTOHHOH CMECH Olipene-
JUTCA Kak mpousBeneHue (/1+Kp)maceca Ha H0JIO IecKa B
CMECH 7, IpUBEAeHHYIO B TabJxa. 8:

IT = (II + Kp)yacca't - (6)

KonnyecTBO KPYNHOTO 3amOJUIATENS TOACUUTBIBAETCA 1O
opMye
Kp = (T + Kp)uacca (1 —4). (7)

6.4. CocraB 6eTOHHOH CMecH BbipaxaloT B Kr/M?® ueMeH-
Ta, NeCKa, KPYIHOTO 3aN0JHHTEAsT H BOJABI, HAIPUMED:

[—300 «kr
I1—600 »
H[—1200 »
B—200 x

7. TPOUN3BOOCTBEHHBIE IMOJIPABKH
K LO3HPOBKE BOJbl

7.1. TlpousBoacTBeHHble NONPZBKH K COCTABY 6eTOHA
NpeayCMaTpHUBAIOT YUeT BJary, coaepxKalleHca B Nnecke U B
KPpYIIHOM 3amoJiHurese. BaaXHOCTb medka op ONpenefior
0 hopMy.Jae

1"'"'Pc

= "o (8)

rie Pc— 1 Xr Macchl QIecka ecTecTBeHHOH BAaXKHOCTH, 10C-
Jie TIPOCYIIKY 10 HYJEeBOH BJAXHOCTH CHeJaB-
[Ieucd MeHblue | Kr.
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BnaKHOCTb KPYNHOro 3aMOoJHUTENSE Ogp BBIYHCJAAIOT M0
bopmyae
5—P,

P

Kpi c

pP. ¢

Ogp = ’ (9)
rae Pyp.c— Macca npo6sl B & KI OTOGPAHHOTO 3alOJHUTE-
751 TI0CJie NPOCYIUKH.
7.2, Konuuectso BoAnl Ha 1 M GeTOHHOH CMeCH C yue-
TOM BJAaXKHOCTH 3aI0JIHUTEJEH ¥ BOIOIOIJIOLIEHHSA KpYII-
HOT'O 3aIOJIHUTENS ONpeaAeadiorT no popmyne

[} 4
Bncnsz_nun“‘Kp ayp T Kp ‘100': (10)
rne Byucup — KOJIHYECTBO BOJABRI B J, pacXoAyeMoe Ha
1 M3 cMecy;

B — XoqnuecTBO BOABI, HaHJeHHOe U3 ofbliTa ¢
CYXUMH MaTepHandaMHu;
IT v Ky — COOTBETCTBEHHO pAacXOJd Mecka H KpPYIHO-
ro 3alOJHUTENS, KT/M3;
Qn U Oxp — COOTBETCTBEHHO BJAXHOCTb NECKa W KpyI-
HOro 3anosuureas, %:
W — BoxpomnorJomesne KPymHOrO 3anoJIHHUTENR,

-



[TPHJTO)XKEHHE

[IPUMEPDbI HASHAYEHHUA ®AKTOPA
[IPOYHOCTMU /B B BETOHAX PA3HbBIX MAPOK
H ONIPEAEJIEHUSA AKTHUBHOCTU LLEMEHTA

[lpumep 1. TpebyeTCa npoBepuUTb AKTUBHOCTb MOPTJAHAIEMEHTA,
eCJi TNIPH HCMBITAHHH ero B 6eTOHe MOCje TEMIOBOH 06paGOTKH H OCTbI-
BaHHA OBLH MOJIYYeHbl CJaelylouiie TPOYHOCTH B IEePeCcUeTe Ha KOHT-
poJbHBIA Ky6 pasmepoM 202020 cm:

npu [/B=143 . . . 200 kl'/eM®*=20 Mlla;
» I|B=2 .. . 325 kI'/em?2=325 Mlla;
» [[IB=28 . . . 500 xkl'/cM2=50 MIla.

[Tonbaysach nauubiMH rpadgsl Ry==f(Rg) Tab6a. 4 Hacroauwmnx Pe-
KOMeHIalui, 3aMeuasi, 4YTo HauMeHbliass H3MeHUYHBOCTb C, BHIBJEHA

npu I[/B=28, npuuumaem M==85% nusa sroro snauenus L{/B. Iloaro-

My NOJyYaeMm R, =83% or Ry,
TRYAS 85 500.100
— R, : — —— =590 k['/cm? = 59 MIla.
Ry = Ry: a5 85 kl/ew

3akJjiouaeM, uTO NPHUMEHEHHLIA NOPTAAHIUEMET OTHOCHTCA K Map-
ke 600.

lpumep 2. TpeOyercsi BuiOpaTh ¢dakTop npouHoctH L{/B nns 6eto-
Ha Mapkyu 400 HopMaabHOro TBepAEHHHA, €cad JaHHBe IO NPOYHOCTH
nocje NpomapuBaHus M OCTHIBAHHSA COCTABJAIOT BEJWYHHDLI, TIPHBEAEH-

HBIE B ipumepe 1.
[Tonbsyach mnoxasareasmu rpadel Rz=[(R;) Tabn. 4, HaxoauM:

158
npy [J/B=1,43 R3z= 100 R, = 1,588-200=317 xI"'/cM3=31,7 Mlla;
131
» [/B=2 R3 = 100 R, =1,31.3256=426 xI'/cM2=42,6 MI1a;
120
» [/B=28 Ry = ™ Ry = 1,2-500=600 xI'/cm? =60 MTla.

[Moctpons rpaduk Rz=[(R,), Nerk0 yCTaHOBHTb, UuTO HCKOMOE
[{/{B=1,88 (puc. 3).

Hpamep 3. TpeGyeTca paccunTaTh COCTaB GeTOHHOM CMECH MO CJe-
AYIOLUM JaHHBIM:

a) Mapxa OeroHa 300 nonxkHa ObiTh TNOJYueHa udepe3 28 cyrt nocae
TBEeDJAEHHS B HOPMAJILHBIX YCJOBHUAX;

0) NMOABHKHOCTb CMECH cpa3y Noc/Je NEepeMenIMBAHHS JOJIKHA CO-
OTBETCTBOBATL 0OCa/iKe KOHyca & CM;

B) KPYNHBLIM 3anoJIHUTeJeM CJYXHT H3BEeCTHAKOBBINA lieGeHb. Hau-
6oabuas xpynHocth 40 MM;

r) NpUMeHseTcs KBapleBbIl Necok BaaxHocTbio 3%:

1) UeMeHT ¢ yaeabHON moBepxHOCTbIO 4200 cm2/r.
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Pacuer cocrapa 6GeTOHHOH cMecH MNPOH3BO/JMTCA CJAEAYIOIINM obpa-
30M:
a) BoiOupaeMm pasmep o6pasuoB Aasi nocrpoeHus GyHruuu R=]X
X (L/B}. Tlyctb 310 Ky6 pasmepom 15X15X 15 cm. O6bem Takoro xyba
V=1,5"=3,38 1M =3,38 x;

0) ILJA TNpOBEAeHHUS OILITHOTO 3aTBOpeHus O6eToHa, corjacHo . 3.2
HacToAIHX PekoMmenpanuii, Heo6xoauMo 3arotoBuTb 70 kr mebHd, ¢pak-

[IHOHHUPOBATh, NpocedATb €ro yepes cuto 20 m 40 MM W BBHICYLIHTb A0 NO-
CTOAHHOH MAacCCHhl;

R, Mna

60

W/,
Puc. 3. I'paduk nns onpenenenus Tpe-

GyeMmo#t menuuvHm I[/B B GertoHe

4l R, — npounocts GeToHa, nponapesHoro ¥
HCIIBITAHHOTO depe3 12 4 1oCaCe OTKIKYeHHS
napa; Rz — npouHocTh OeToHAa, TBepiAeBIUero
B HOPMAaNbHBIX YCJIOBHAX B BO3pacTe 28 CyT

JOr

|
27 ~. U/B

1 [431882 283

B) onpenenseM Boaonorjouenue webHa 3a !/p u. Ilyctb wmacca
me6Hs 1 kr nopwuicugachk no 1,03 xr. CrnenoBarte/ibHO, BOAOTOIJIOUCHHE
€ro COCTABHUT:

1,03 —1
100 1 = 3%;

r) orbupaeM npoby necka coraacHo m3d.2 «i» Hacroawinx Pekomel-
Aaunid U3 pacyera

3,38 n-4.1,06= 22 Kr

M BBICYLIMBaEM ero 10 IOCTOSHHOTO BeCa;

1) NOJCUHTHIBaeM HYXKHOE KOJHYECTBO MAaTepHAa/NOB Ha 3aMec, yM-
HOXKas faHubple taba. | Hacroaumux Pexkomenaauui Ha ob6rem ¢(opMbl
Kyba pazmepom 15X 15X15 cm, T. e. Ha 3,38;

€) H3roTOBJIcHHLIE O0pasubl-Kyowl pasmepoM 15X15X15 cm yepes
7 CyT HODMAaJIbHOI'O TBEPACHUS MOKA3aNH CJCAYIOUIHE CpenHHe Ipou-
HOCTH:

npu L[/B=143 . . . 136 kl'/eM*=13,6 Mlla;
» I[[B=2 .. . 260 kI'/cmu?2=26 MlIla;
» [[/B=28 . . . 460 kI'/cM?=46 MIla.

Has nojicyera npouHocty kyBa pasmepom 202020 c¢cM yMHOXKa-
eM IOJYYEHHbIE NIPOUHOCTU Ha mepeBofHOH ko3bddbuuuenT, pasubiii 0.9, B
B PE3YJbTATE HMEEeM:
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fpoYHOCTL npu Lf/B=1,43: Ryg=136 k[Jem2.0,9=123 x['/em2=12,3 Mlla;
» » I/B = 2: Rog = 260 «kI'/cm2-0,9 = 235 kI /em2=23,5 Mlla;
» » [l/B = 2,8:Ry=460 kI'/cm2.0,9=414 kI'/cm?*=41,4 MIla.

[To s3TuM panebiM noctpoed rpaduk R;=[ ([/B), npuseneHHbIH He

pHC. 4,

XK) nodb3ysacb Tabus. S HacTogux PekKoMeHZaHHH, HAaXOAHM:
npd L{/B = 1,43 : Rog = 123:0,73 = 169 kI /cm*=16,9 Mlla;

» I[/B=2,8:Ry—=414:0,86 = 480 xI/cM2==48 MIla

U CTPOHM TrpadHK 3TOn GYBKUHHU (puc. 4),
H3 kKoroporo pnasa Oerona mapku 300 Tpe-
6yetrcsa L[/B~2,02.

[ipphmep 4. HyxHO yCTaHOBHUTL U3
onbiTa TpebyeMbll pacxod BOAbl. [lo-
CKOJbKY pacuerHoe I[/B==2,02, onpemeJe-
HHe pacXxola BOJAbl INPOBOJHM IO 3amecy
C KOJMYECTBOM CYXHX MAaTE€pPHaNOB, IPHBE-
IeHHBIX B 1-iI CTpoke cBepxXy Taba. 6 1a-
crofllux PexoMeHpgalnui, a HMEHHO:

leMeHTa ~— 3,15 Kr;
necka — 7,2 Kr;
nebus — 11,7 kr.

[ TOJYy4YeHHA CMecH C OCAJKOH KO-
Hyca B 6 CM caeayer Jg00aBHTb B CMECh

2,25 a1 BoAbl (B BeApe M3 O N BOABI OCTa-
eTcs 2,70 J).

3 2,25 a1 yacTth
nieGHeM, a HMEHHO:

11,7-0,03 = 0,35 .

BO/Abl HNOrA0THJAACE

R Mna
g0 1

I

U6

Puc. 4. I'padux ans onpe-
nejieHHss TpeOyeMOH BeJIH-

yueel [{/B B OeTotle

Rz mToCcTpoeHa [0 pe3yJabra-
TaM 7-CYTOYHbiX HCMIBITAHHN

[Ipn onpepenennm y’ Oblio nosayueno 2,42 kr/a, uau 2420 xr/m®.
O6GbeM NOPUIOTOBJIEHHOM CMecH, corjacHo ¢opmynae (2), cocraBHJi;

3,05+7,2+11,74(2,25—0,35) _ 23,95 _
2 49 T 949 T 7T

Pacxon Bognt B | M? OeTOHHOH cMecH, corsacHo ¢opmyse (3), Aad
00pa3oBaHUA KJiesl COCTABHT:

1000.1,9
9.9
Pacxon nemMmelTa cOCTAaBHT:

= 192 ja/m3.

192.2,02 = 384 kr/m3.

MpumMep 3. TpebyeTcsa onpelresHTb COAepXKaHHe 3anoJiHHTedelt B Oe-
TOHE:

(1T + ) yacea = 2420 — (384 4~ 192) = 1844 «r.

[Io Ttaba. 6 Hacrosimux Pekomenpanuft npHHHMAaeM 1OJI0O FIECKa B
cMecu r==0,38. CaenosaTtennio,

HMHCCH —_— 18440,38 — 700 KI,
yoees = 1844 (1 —0,38) = 1144 «r.
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B pesyabrate npou3BeAeHHOrO pacuera coctap OerToHa, onpejaense-
MBI pacxo/1oM maTtepuasoB Ha 1 M® B NJOTHOM TeJe, COCTABHT:

neMestTa — 384 xr/m?;
necka — 700 xr/m3;
webua — 1144 xr/m3;
BOAbBl — 192 n/m?3.

Kpome Ttoro, norpebyerca H[06GaBuUTL BOAbl Ha BOAONOCIVIOLIEHHE
ebnsa:

1144.0,03 = 34,32 ~ 34 ».

iIpy n03HpOBKe MaTepHalOB Ha TNPOU3BOACTBE, BCJAEACTBHE BJaANK-
HOCTH necka Otp=3% ¥ umebHa og—1Y%, xonauuecTBO BOAK HA 3aTBOpE-

HHe 6eToHa COCTaBUT:
Bycnp = 192 + 34 —700.0,03 — 1144.0,01 =192 4 34--21 — 11,44 =
= 193,56 = 194 1.
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