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BBEJIEHUE

3agaua moabopa cocTaBa JETKOOETOHHONW CMECH COCTOUT B TOM, UTOOBI st
OPUHATBIX MaTrepuajoB B COOTBETCTBUM C Ha3HAYeHHEM OETOHA, MECTHBIMU
YCIOBUSIMU U SKOHOMUYECKHMH COOOPaKEHUSMU YCTAaHOBUTBH PACXOMBI BSKYIIETO,
n00aBOK, BOABI M 3€PHOBOM COCTaB 3alOJHHUTENEH, oOecleunBaroe TpedyeMyro
CPEIHIOIO IJIOTHOCTh M MMPOYHOCTH OETOHA IPU HAUMEHBIIEM PaCXO/ie BKYIIETO.

BcnenctBre 0coObIX CBOMCTB MOPHUCTHIX 3aMOIHUTENEH U MOA00pE cocTaBa
Jerkoro OeToHa TPYAHO YCTAaHOBUTh WCTHHHOE BOJOIEMEHTHOE OTHOIICHHE,
ONPENCIIUTh TPEOYEMYIO0 MOABUKHOCTh (’KECTKOCTh) CMECH U PAacCUUTaTh 3€PHOBOMU
COCTaB 3alojHUTENeH. YUuThIBasg 3TO, 3aJady Moadopa cOCTaBa JErKoro OeToHa
1eJIecCO00pa3HO peliaTh OMBITHBIM MyTE€M, OMPEACNsis ONTHMAIbHBIN PacXo/d BOJBI
JUIS KaXKJIOTO COCTaBa OETOHA M yCTaHABIMBAas 3aBUCUMOCTH MPOYHOCTH OETOHA OT
pacxojia IIeMeHTa MPHU ONTUMATBHBIX PACXOaX BOIBI.

JIOCTOMHCTBOM PEKOMEHIyEMOT0 Criocoda onpeneseHus CoCTaBa sBISETCS To,
YTO HEMOCPEIACTBEHHO OMBITOM YYUTHIBACTCS BIUSHHUE BCEX IPOM3BOJACTBEHHBIX
dbakTopoB Ha cBoicTBa OeroHa. [Ipemsaraempie mpueMsbl OaAOOpa COCTaBa JIETKOTO
0eToHa Aar0T BO3MOKHOCTD:

- OTIPEICNIUTH ONITUMAIFHYIO BOAHYIO J0OABKY;

- YCTAaHOBUTH BIIMSHUE Pacxojia IIeMEHTa Ha MPOYHOCTh U CPETHIOO MIIOTHOCTh
OEeTOHA U OTNpeNeIUTh TPeOyeMbIi PacXo/ IIEMEHTa;

- B pe3yJbTaTe IOMOJHUTENBHBIX MOI00POB Ha Pa3IMYHBIX 3€PHOBBIX COCTAaBaX
BBISIBUTh  DKOHOMUYECKM  ONpPaBJAHHBIM  3€PHOBOM  COCTaB  3allOJIHUTEIIEH,
0o0ecrneunBaMi  MUHUMAJIBHBI pPAcXoJ BSXKYIIETO U TpeOyeMyl CPEIHIOI0
IUIOTHOCTH JICSTKOTO OE€TOHA;

- TIPY M3TOTOBJICHUU KOHTPOJBHBIX 00pa3IoB, OJU3KHUX MO CBOMM pa3MepaM K
MOTIEPEYHOMY CEUCHHIO M3JICNNS, U MPUMEHEHUU METOJOB YIUIOTHEHUS, OJM3KUM K

IPOU3BOJICTBEHHBIM, MOIYYUTh TPEOYyEeMYIO yA000YKIIaIbIBAEMOCTh CMECH.



Ilenp HacTosmie gabopaTopHOM pabOTBl — ONpEeNeNauTh IOKa3aTeNlu

KOHCTPYKTUBHOCTH JIETKOTO OeToHa ¢ TpeOyeMbIMH CBONCTBAMH U YCTaHOBHTH

OCHOBHBIE (D)YHKIIOHAJIbHBIE 3aBUCMOCTH CBOIMCTB OT MapaMeTPOB €ro COCTaBa.

1 METO/IHKA BbITIOJIHEHHUA PABOT

[TonGop cocraBa GeTOHA C ONTUMAJIBHBIM PACXOJOM BOJBI MPOU3BOJIUTCA IO
crocoOy OMBITHBIX 3aTBOPEHUMN U CKIIABIBACTCS U3 CIEAYIOLIUX ITAINOB:

- aHallu3 HCXOAHBIX JaHHBIX HA MOJ0Op COCTaBa M OLIEHKa KayecTBa
MPUHUMAEMBIX MaTEpPHAJIOB;

- BBIOOp TIPEABAPUTENBHBIX PACXOJOB BSIKYIIET0 M J100aBOK s
MpPEeIBAPUTETHHBIX 3aMECOB;

- OIpeJeNieHNe ONTUMAJIBHOTO pacxojia BOJLI IS BHIOPAHHBIX PACXO/IOB
BSDKYILIETO MPU MPUHSATHIX MMapaMeTpax YIJIOTHEHUS CMECH;

- YCTAQHOBJIICHHE 3aBUCHUMOCTH MEXKIY PAacXOJOM BSIKYIIET0O M MPOYHOCTHIO
OeToHa B 3aJIaHHBIX YCIOBUSX YIJIOTHEHUS U TBEPJCHUS;

- Ha3HAUYE€HUE HOMUHAJILHOTO COCTaBa O€TOHA.

B coorBercTBUM ¢ 3TUM mpH JaHHOM crocobOe mojdopa cocTaBa JIETKOTO
0eToHa PEKOMEHTyeTCSI H3TOTOBUTH:

a) 3 maptuu TMPOOHBIX 3aMECOB, OTIMYAIOIIMXCS 3€PHOBBIM COCTaBOM CMECH
3aMOJIHUTEIICH;

0) B KaXIOW TapTuM — TPU CEpUM MPOOHBIX 3aMECOB, OTIUYAIOLTUXCS
pacxoloM IEMEHTa, B Mpejesiax KOTOPHIX MOXET ObITh YCTAHOBJIEH HEOOXOAMMBIi
pacxo [IEMEHTa;

B) B KQXJI0W cepuu — 1Mo 3 MPOOHBIX 3aMeca ¢ Pa3IuIHBIM COACP>KaHUEM BOIbI
(Ipu TOCTOSTHHOM PacXoji€ LIEMEHTA U 3€pHOBOM COCTABE 3aIlOJTHUTENEH ).

CrnenoBarenbHO, JUIsl TOJHOTO TOA0Opa COCTaBa JIETKOTO OeToHa Tpelyercs
MPUTOTOBUTH 27 PoOHBIX 3aMecoB (3x3x3), a mpu MOCTOSTHHOM 3€PHOBOM COCTaBE —

9 mpoOHBIX 3aMECOB.



2. METOIJHUKA IIOJABOPA COCTABA BETOHA C OIITHMA/IBHBIM
PACXO/IOM BO/IbI

2.1 Jlns monGopa cocTapa JIETKOTO OETOHA HEOOXOAMMO 3HATh:

- BUJT KOHCTPYKIIMH (M3/ICIHs) U CITOCOOBI €r0 U3TOTOBJICHMS;

- TpeOyeMyI0 IIPOYHOCTH OETOHA B ONPEIACIICHHOM BO3pPacTe;

- YCIIOBHSI TBEPJCHUS U3/ICITUI;

- XapaKTECPUCTUKH MPUMEHSIEMOTO BSDKYIIETO (€r0 aKTUBHOCTD, BEIIECTBCHHBIN
COCTaB, UICTUHHYIO M HACBIITHYIO IJIOTHOCTH);

- TIIOKa3aTeJud CBOMCTB IOPUCTOTO 3aroOJHUTENS (HACHIITHYIO ILIOTHOCTb,
OTJENBHBIX (PPaKIINl, MPOYHOCTD).

OObIYHO (PUBMKO-MEXaHMYECKHE CBOMCTBAa JIETKOTO OCTOHA OIpPEACIICHBI
MPOEKTOM, a TEXHOJOTHYECKHUE TapaMeTphbl MPOU3BOJICTBA — MPHUHATHIM CIIOCOOOM
W3TOTOBJICHHS W3JICIIHS.

CBoiicTBa BSDKYILETO OIPEISSIOTCS B COOTBETCTBUMU ¢ ykazaHusmMu ['OCT
310.1-76, 'OCT 310.6-85 «IllemeHTbI. MeTOIbI UCTIBITAHHIN.

KauectBo 3amomnmrens oneHuBaercss nmo I'OCT 9758-2012 «3amoaHuTenn
MTOPHUCTHIC HEOPTAHUYECKHUE ISl CTPOUTEIBHBIX paO0T. METOIbI MCTIBITAHUI.

[IpurogHOCTh MapKHU KPYITHOTO 3aOJHUTEIIS IS MOJTYYEHUS] SKOHOMHYHOTO
O0eToHa TpeOyeMoi cpeHeH MIIOTHOCTH YCTaHaBIMBaeTCs o Tadnuiie 1.

Tabmuma 1 — CoOOTHOIIGHWE HACHIITHOW IUIOTHOCTH KPYITHOTO 3aIllOJIHUTENS K

CpemHel IJIOTHOCTH JICTKOro OeToHa

3a11aHHa51 cpe)lem IIJIOTHOCTH OTHOHIGHI/IG HaCBIHHOI\/'I IIJIOTHOCTH prrIHOFO HOpI/ICTOFO
JIETKOTO OSTOHA B BBICYIIICHHOM | 3QIOJIHUTENS K CPEIHEH MIIOTHOCTH JISTKOTO OeTOHA
COCTOsIHHN U, I(l"/M3 IIJIOTHOTO HOpI/I3OBaHHOFO
He Gonee He Gonee
Jlo 800 0,40 0,55
900-1100 0,45 0,60
1200-1400 0,50 0,65
1500-1800 0,55 0,70

B cnywae mnpumenenuss nemeHtoB Mapku 300 cienyeT TOpUMEHSITh

ko3 dumenTsl: 1 6eToHa kimacca B 3,5 — 1,05; nns 6etonos kimacca B 7,5 — 1,10.




Jia u3nenuii U3 KOHCTPYKIIMOHHO-TETUIOM3OJSIIMOHHBIX JIETKUX OETOHOB
pacxoll UEMEHTa He JO0KEeH ObITh Huxke 200 kr/m°, a u3 KOHCTPYKILMOHHBIX JIETKUX
6etorHoB — 220 Kr/m°,

2.2 TlpenenpHasi KPYITHOCTH 3alIOJHUTENSI HA3HAYAETCS U3 YCIOBUM:

a) He O6osee 1/3 HaMMEHbIETroO pa3Mepa KOHCTPYKIINU;

0) He Oonee 3/4 OT pacCTOSHUS B CBETY MKy CTEPKHIMH apMaTyphl;

B) Ui IUIMT U MYCTOTEIBIX CTEHOBBIX KamHeW aomyckaerca a0 50% 3epeH
3aMOJTHUTEINS C MPEAETbHON KPYMHOCTBIO, PAaBHOM IMOJIOBUHE TOJIIMHBI ITUTHI WU
HAaUMEHbBIIEH TOJIIUHBI CTEHKH KaMHS;

r) JUiA TEIUIOM3OJSIHOHHOTO Y  KOCTPYKIIMOHHO-TEIUIOM3OJIAIIMOHHOTO
o0etoHa — He Oosiee 40 MM, JJ1s1 KOHCTPYKIIMOHHOTO — HE Oosiee 20 MM.

3epHOBOI COCTAaB MOPHUCTHIX 3amojaHuTeNed (1Mo 00beMy) Ha3zHA4YaeTCs U3
YCIOBUSl TONyYUTh CMECh C HAWMEHbBIIEH IMyCTOTHOCTBIO W MHHHUMAIBHOM
CYMMapHON MNOBEPXHOCThIO 3epeH. Takol cocTaB TpeOyeT HAaMMEHBILIEro pacxoja
LEMEHTa JJis MOJY4YEHUsl IUIOTHOro OEeTOHa M O0ECIeYrBAaEeT MOJIy4eHHE OEeTOHa C
HaWMEHBIIEH CPENHEN INIOTHOCTHIO.

3epHOBOM COCTaB MOPHUCTHIX 3AMOJHUTENICH YCTaHABIMBAIOT MO TrpaduKam
PEKOMEHIyeMOT0 3€pHOBOTO COCTaBa [UJIsl BHUOPOYIUIOTHSEMBIX cMmeced (1o
pucyHky 1). KpuBble pocenBaHus IIOPUCTOTO 3aMOTHUTENS JTOJKHBI HAXOAUTHCS B
COOTBETCTBYIOILIUX IJIOMIAISX.
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Pucynok 1 — I'paduku 3epHOBOTO COCTaBa MOPUCTHIX 3AMOTHUTEIICH

I'padmyeckn  ompeneneHHBId  3€pHOBOM  COCTaB  CIEAyeT  CUUTaTh
npeABapUTEIbHBIM (HAYaJIbHbIM) W YTOYHSTH IyTEM HW3TOTOBJICHUS HECKOIBKHX
JOTIOJTHUTENBHBIX 3aMECOB C 3aIIOJIHUTENIEM Pa3HOI'O 3€pHOBOIO COCTABa.

2.3 OrmpeneneHue ONTUMAIBLHOTO pPacxoja BOABI SBISETCS OCHOBHOM
orepanueit mpu noaodope cocraBa 6eToHa. BenmnunHa onTuMaabHON BOHON J00aBKU
B OCHOBHOM 3aBHCHUT OT CJIEIYIOIUX (HaKTOPOB:

| - BU1a 1 3epHOBOTO COCTaBa 3aIllOJIHUTEIIEH;

Il - Buma Bsixky1iero u 100aBoK;

Il - konuuecTBa BXKYIIETO;

IV - MeTona u pexxrma yrjaoTHEHHS.

K&)KI[OMV COCTaBYy OcTOHA Ha OoNnpCaACICHHBIX MATCpHAJIaX IIPHU JAHHOM MCTOAC

H PEKUMC VIINIOTHCHHUA COOTBCTCTBYCT ONTUMAJIbHBIN pacxoa BOJbI, IIPH KOTOPOM

OCTOH B IIPHUHATBIX YCIIOBHUAX TBEPACHUA HDI/IO6DCTaeT MAaKCHUMAJIBHVIO TTPOYHOCTD.

2.4 Ha3znaueHue pacxojia BSDKYIIETO TPH MOAOOpe cocTaBa OETOHA MOHKHO
OCYIIECTBIIATHCSA C YIETOM BO3MOXKHOTO KOJIEOaHHUsI KOJIMYECTBA IIEMEHTa B MMPOOHBIX
3amecax. [Ipu mogbope cocTtaBa HEOOXOIUMO M3TOTOBUTH 00pa3iibl C HECKOJbKUMHU
(He MeHee YeM ¢ TpeMsl) pacxofamMH IIEMEHTA.

[TpenBapuTensHOe Ha3HAYCHHE CPEIHETO MCXOmHOro pacxoma nemeHta (11,)
JUTS Ha4aJbHOTO COCTaBa OeToHa TpeOyeMoro Kiacca Mo MPOYHOCTH MPOU3BOAUTCS
no Taoénuiie 2.

Tabmuma 2 - Pacxon memenra mapkn 400 mHa 1 M° BHOpOYIUIOTHSIEMOro GeToHA Ha

IPaBUETIOIOOHBIX MMOPUCTHIX 3AMOIHUTENSX (7151 TO100pa HAYaIbHBIX COCTABOB OETOHA)

Mapka 6etona | CpemgHuii pacxof] IEeMEHTa B KT /1Jisl 0€TOHA KJIacca MOI MPOYHOCTH

O IUIOTHOCTHU B 3,5 BS B7,5 B 10 B 15
J1 900 220 240 280 300 320
J1 1000 210 230 260 280 300
JI 1100 200 220 240 260 280
J1 1200 - 215 225 250 260
J 1300 - 210 215 240 250
J1 1400 - - 210 230 240
J 1500 - - 200 220 230

JIBa OMOJIHUTENBHBIX PAacX0/a HEMEHTA MPUHUMAIOTCS Ha 25% MEHbIlEe U Ha




35% 6omnbme ucxomnoro (I{;= 0,751,; Liz= 1,3511,).

OnTuManbHBI pacxol BOAbI M IIEMEHTa, KOTOphIE OOECIEeYUBAIOT IpHU
OPUHATBIX ~ YCJIOBHMSIX  VIUIOTHEHHMSI  OTHTHUMAJIbHYIO  yAO0OOYKJIaJbIBAEMOCTb,
OTIpE/ICNAETCS ONTBIHBIM ITyTeM IO HauOOMNBIIeH MPOYHOCTH OETOHA WM TI0
HauMeHbIIeMY KO3 (UIIUEHTY BbIXO/A.

Haumenpimii BeIxo 6€TOHA MOKA3bIBAET HA €T0 MAKCMUMAJIbHYIO TUIOTHOCTD
(MHHUMYM MEK3€pHOBOH ITyCTOTHOCTH).

Koaddumment Brixoma OeTroHa ompenensercs Kak OTHOIIEHHE oObema
YI0KEHHOW OETOHHOU CMECU K CyMMe 00OBEMOB BCEX €€ COCTABIISIONINX:
V. Y6 _ 6,+6,+6,

ZV - pﬁ.c.zv - Ph.c. (Vl, +V, +V,) ’

G,,G, - pacxo/ibl IEMEHTA, BOJbI U 3aIIOJTHUTENEH, KT

r =

(1),

roe G

y!

V,.,V,,V,-00beM LIEMEHTA, BOAKI, 3aIIOJHUTEIIEH, M3;

. 3
0s.. - CPEIHSS TUIOTHOCTh CBEXKEYIOKEHHONU CMECH, KI/M".

WNHorpga, yBenuWyeHuWe pacxola BOAbl HE NPUBOAUT K  IOBBIIICHUIO
k03 pULKEHTa r; TOCIE€ YMEHBUIEHUS €ro 3HAueHMsl KpuBas IMoiy4yaercs 0e3
BOCXOJSIIETO y4acTKa. DTO yKa3bIBAa€T HA YACTUYHOE PACCIOEHHE OETOHHON CMECH
IpU €€ YIJIOTHEHUH.

B »Tux cinyvasx ans Oonbllied TOYHOCTH ONTHMAIBbHYIO BOJHYIO JT0OaBKY
HaXOAAT Mo KOA()PUIMEHTY BbIXoaa B — OTHOLIEHUIO 00beMa YXOKEHHOW CMECH K
CyMM€ 00bEMOB CYyXHX KOMIIOHEHTOB:

VC 106.c. (\/1; +V3)

B )

IIpu moxbope cocraBa Jerkoro 6eTroHa HEOOXOIUMO OIPEIASIUTh BEIUUMHBI
TpeX ONTUMAaJLHBIX BOAHBIX 100aBOK (B1;B;;B3) mis Tpex cocTtaBoB ¢ paznmuyHBIMU
pacxomgamu nementa (1;;11,;113).

OnHuM U3 MyTel COKpAIIEHUS! KOJMYECTBA OIMBITHBIX 3aMECOB MOKET SIBUThHCS
HaXO0XJIEHHE ONTUMAIIbHBIX PACXOJ0B BOJbI TOJBKO JJIs ABYX cOCTaBOB. OnpenennuTh

ONTUMAJIbHBIN pacxoa BOAbI JIA JF000T0 Apyroro cocCtraBa MOXHO MCTOAOM



rpagu4eckoil HHTEPIOISIUHU (pUCYHOK 2) uiu 1o Gopmyre 3.

M30bITOK BOABI

HEeJOCTaToK BOAbl

MpOYHOCTD BeToHa Ha cHaTHe

w
Rmax

Ko3$HULMEHT BoIXx0Aa BeToHa

pacxog Boapl

PucyHnok 2 — I'paduku 1151 HAXOKJIESHUSI ONTUMAJILHOTO PacXojia BOAbI

B, = (Bz _Bl)(llx _Ul) ’ (3)
(Uz _Hl)

rne By — MCKOMBIN ONTUMAJIBHBIA pacxod BOJBI B JI Ha Im® Gertona IIpU pacxomae

nemenra L, B kr Ha 1 M3;
Bi, B; — onrtumaneHble pacxombl BOJABI B COCTaBax C pacxoJaMH IIEMEHTA,
COOTBETCTBEHHO, I1; u L.

2.5 Jlna ompeneneHus 3aBUCUMOCTH MEXIYy TPOYHOCTHIO O€TOHA M PacXO0M
BsoKyiero Rg=R(Ll) HE0OX0AMMO M3rOTOBUTH U HCIBITATh TPU CEpUHM OOPa3LOB C
paznmuunbiMu  pacxomamu  memeHta (L;;Ip;13) mpu  cooTBeTCTBYHOIIMX UM
ONTUMAJIbHBIX pacxoaax Bojbl (Bi;B,;B3) u onpenenuts npoyHOCTh OETOHA MOCIE
TBEPACHUS B IPUHATHIX YCIOBUSX.

Cpeanuii npenen MpPOYHOCTH MPU CKATUM OOpaA3IOB JUIsl KAKIOTO U3 Tpex
COCTaBOB HAHOCHUTCS Ha rpadukK, Mo O0CHU adCUUCC KOTOPOTO OTKJIAJBIBAETCS PacXo]l

nemenTa Ha 1M° GETOHa, 10 OCH OPAMHAT — IPEIeTT IPOYHOCTH 6eToHa (PUCYHOK 3).



3aBUCMMOCTb NMPOYHOCTU NNETKOTO beToHa oT pacxoda BAXyLlero

—~

PaKTUyeckan KpuBa
NPOYHOCTH

— Mpeaenbl NpUMeHeHUs NPAMOIt

pacyeTHas
npamas

rlpo‘-IHOCTb 6eToHa Ha cxkaTue

o} Pacxof, LemeHTa

PucyHok 3 — 3aBUCHMOCTD MPOYHOCTHU JIETKOTO OETOHA OT PACX0/1a BSIKYIIETO

2.6 IIpou3BoACTBEHHBI COCTaB OETOHA OMPENEIAIOT CIEAYIOUIUM 00pa3oM.
Tpebyemblii pacxom IeMeHTa Mg TMONydeHHss OeToHa 3aJaHHOTO Kiacca I0
MPOYHOCTH TIPU MPUHATHIX YCIOBUSAX YIDIOTHCHHS U TBEPACHHS HAXOMT O rpaduKy
Rp=R(II). OnTumanbHblii pacxoa BOABI ISl COCTaBa C KOJIMYECTBOM BSDKYIIETO,
o0ecrneunBaoIMM 33JaHHbII Kjacc OeToHa, ompenenstoT no Qopmyne (3) wiu
YCTaHABIUBAIOT MyTEeM MOCTPOEHUs Ipaduka 3aBUCHMOCTH ONTUMAIBHBIX BOJHBIX
100aBOK OT pacxojia [IEMEHTA.

[Tpumep moctpoenust rpaduka 1y onpeneaeHus] MPOU3BOACTBEHHOTO COCTaBa

NPUBEAECH Ha pUCYHKE 4.

11

10

[Ipounects GeTona Ha c:karme, MITa

140 160 180 200 220 240 260 280
PacxoameMeHTa B 0eToHEe, KI/M3

PI/ICYHOK 4 — 9KCH€pI/IMCHTaHBHaﬂ 3aBUCUMOCTD JJIs1 OIPCACIICHUA



IIPOU3BOJICTBEHHOI'O COCTaBa JIETKOro OeToHa
3 OTYET I10 JIABOPATOPHOH PAFOTE

OTyeT cocTaBIISIETCS 10 CIASAYIOIIEMY TUIaHY:

BBenenue.

1. AHanutudeckuit 0630p.

2. [TogGop cocraBa 6eTOHA Ha TOPUCTHIX 3AMOTHUTEIISX.

3. 3aKJro4ueHue.

Bo BBenmeHum omnpenensercs 1eib padOThl, MIPUBOIATCS CPOKH BBITTOIHEHUS,
OIIEHHUBACTCS aKTYaJbHOCTh PaOOTHI.

AHaJIUTHYECKUH 0030p COMECPKHUT KPaTKOE OMHUCAHUE OCOOBIX CBOMCTB JIETKHX
OCTOHOB Ha IMOPHUCTHIX 3AMOJHUTENSAX U CBA3AHHBIX C ATUM OCOOCHHOCTEH rmoadopa
cocraBa Takux OeToHOB. [IpMBOIUTCS METOIMKA MOA00pa COCTaBa JIETKOIO OSTOHA ¢
ONTUMAJIbHBIM PaCcX0JI0M BOJIBI.

Btopoit pasmen ordera MOMDKEH COJEp)KAaTh TEOPETUUYECKHUE pacyeThl M
AKCIIEpUMEHTAJIbHBIC JIaHHBIE MO MOAOOPYy cocTaBa OeToHa. 37eCh ke HEOOXOAMMO
BBIBECTH aHAJIMTHYECKYIO 3aBUCUMOCTh MEXIY PACXOJOM BSDKYIIETO W MPOYHOCTHIO
OeToHa. 3akaHYMBACTCSA pa3Aea TOCTpOSCHHEM TpadUKOB Ui  ONpEACIICHUS
IIPOM3BOJICTBEHHOTO COCTaBa OETOHA.

B 3akstoueHue cienyet NpuBEeCTH BBIBOJBI 11O TIPOJIEITAaHHOM padoTe.

Ob6ecneuenue 1a00paTopHON PabOTHI.
1. IlogroroBuTh Marepuanbl: UEMEHT, MECOK, Kepam3ur. [laTtb wux
XapakTepUCTHKY B cooTBeTCTBUU ¢ ['[OCTamu Ha UCTIBITaHUS.
2. [loaroroButhk hopmer — kyObr 10*10*10 cm — 3 mT.
3. IloaroroBuTh Ha paboOyuX MeCTax BECbl, €MKOCTH [UIsl CBHIPbEBBIX
MaTrepuaioB U OETOHHOW CMECH, MEPHBIE COCYAbI AJIsl ONPEAeNICHUs IIOTHOCTH
OETOHHOH cMecH.

4. Tlpusectu B pabouee cocTossHUE Ta00PATOPHYIO BUOPOTLIOMIAIKY.



[Tpunoxenne A
BBIIIO/IHEHHUE I10/IbOPA COCTABA BETOHA C OIITHMAJ/IBHBIM
PACX0/10M BO/IbI
Tpebyercs momoOpaTh COCTaB KepamM3UTOOETOHA IUIOTHOW CTPYKTYpPBHI CO
CpemHel MIOTHOCThIO He Oosee 1500 Kr/M° (B BBICYIIICHHOM COCTOSIHUU).
Kepam3uToOeToH mnpeaHa3HaueH [JIsl HW3TOTOBICHUS TMaHENEH TONIIHHON
140 MM, apmupoBaHHBIX ceTkoM 150x150 MM U3 XOJNOAHOKAaTaHHOW MPOBOJIOKH
muametrpom 4 wmM. @DopmupoBaHHWE TaHeJIel B MeETAUIMUECKHX Qopmax
IIPOU3BOIUTCS HAa BUOPOIUIOMIAJKAX C aMIUIUTYyAoW kojeOaHui 0,5 MM M 4acTOTOH
2800 xon/MuH 6€3 mpuMeHEeHus NpuUrpy3a B TedueHue 60 cek.
Jlns  mpurotoBieHus OeroHa uMeeTcsa: mnopmiananeMent R =43 Mlla

(mmotHOCTH TIEMeHTa p*=1200 Kr/M); KepaM3UTOBBIN rpaBuil dpakiuit 5-20mm ¢

HACBIITHOM IUIOTHOCTBIO 655 Kr/M° i KBaplLeBbIi necok ppakuuu 0-5 MM C HACBIITHOM
wioTHOCTHIO 1450 kr/M’.

YcTanaBnuBaeM MPUTOAHOCTh MOPUCTOTO 3AMOHUTENS 711 OeTOHA TpeOyeMoit
cpenHer miaoTHOCTH. OTHOIIEHUE HACBITHOW MJIOTHOCTHA KPYIMHOTO 3alOJIHUTENA K
CpelHel MIOTHOCTU OETOHA PaBHO:

Lo 445055
p, 1500

Y CBHJIETEJIBCTBYET O MPUTOJHOCTHU KEPAM3UTOBOTO IPABHSI.

[IpenenbHyt0 KpPYMHOCTh 3alOJIHUTENS] YCTAHABIMBAEM [0 HAUMEHbBIIEMY
pa3mMepy KOHCTPYKIIHH

140*1/3 = 46 mm
Y TI0 PACCTOSIHUIO B CBETY MEXKY CTEPKHIMU apMaTyphl

(150 — 4)*3/4 =100 mm

[To HazHayeHWIO OETOHA TpeaesibHAsE KPYMHOCTh J0kHA ObITh He Oonee 40
mM. [lpuHuMaem wumeromuiics rpaBuili ¢ HamOoJbIIeH KpymHOCThIO 20 mwm. [lns
ONTUMAJIBHOTO 3€PHOBOTO COCTaBa MOPUCTOIrO 3AOJHUTEIIS OMPEAEIISIEM HACHIITHYIO

IJIOTHOCTh OTNENBHBIX (PpaKkiuii KEepaM3WTOBOTO TpaBHs W Tecka. Pe3ynbrars



npuBoaUM B Tabnuue Al.

Tabnuna Al - Pe3ynbprarsl onpeaenaeHuss HAaChITHOM MIIOTHOCTH 3all0JIHUTEIEN

BI/I,Z[BI 3aIlOJIHUTECIIA

KpymnHocTs 3epeH, MM

3
HacpimHast mioTHOCTH ) KI/M

Kepam3uTtoBblii rpaBuii

ITecok KBapuEeBbIii

5-10
10-20
0-5

700
560
1450

Hasnagaem 3epHOBOM COCTaB 3alOJHUTENIEM W PaCXOJ MATEPHAIOB JUIS
OonbITHBIX 3aMecoB. [lo rpadguky (pucyHok 1) ycTaHaBIIMBaeM COAEPKAHHE B CMECH
OTAENbHBIX (hpakuuii B % 1mo o0beMy 1 00NN pacXo 3alOTHUTENS Ha 3aMec.

OO6bem 3amonHuTeNs sl TPOOHBIX 3aMECOB MPUHUMAEM U3 pacyera, uyTo Ha
1M Geroma pacxomyercs 1,4-1,5 mM® KpymHOro M Menkoro 3amomHuTenei. Ilpm
ONpEeeIeHUH ONTUMAJIBHOTO pacxoja BOAbl MO HAWUMEHbIIEMY KO3(DDUIUEHTY
BBIXOJ]Ja OETOHA UCIOIB3YEM COCYJ €MKOCThi0 2 nuTpa. C ydeToM BO3MOXKHOM
omnOKH B 25% Tpedyemblil 00beM 3aNI0JHUTENIEH paBEH:

2*1,25*%1,5=3,75 ()

[TpuHrmMaeM 0ObeM 3aroTHUTENEH paBHBIM 4 JTUTpa.

PacueTr 3epHOBOTO cocraBa M pacxo]l 3aMOJHUTEICH Ha 3aMeC MPUBOAUM B
Tabnuie A2.

Tabmuma A2 - 3epHOBOI COCTaB U PacXo]l 3aIOTHUTEIICH Ha 3aMeC

Bun KpymHocTs Hacgeimnas Conepxanue Pacxon Ha 3amec
3aIIOJTHUTENS 3epeH,MM IUIOTHOCTB,KI/M | B cMecK,% 1o | ITo oobemy, 1 | ITo mMacce, kr
§ 00BemMy
Kepam3zurtoBsbrit 5-10 700 30 1,2 0,84
rpaBHii 10-20 560 35 14 0,784
ITecox 0-5 1450 3,5 14 2,030
KBaplLEBbIN
Bcero 100 4,0 3,654

Hasznauaem pacxoj niemeHTa ajist Tpex mpoOHbIX 3aMecoB. CpeaHuN UCXOIHBIN
pacxon 1emMeHTa st TpeOyeMoi Mapku HazHadaem 1o Tabnuie 2. Pacxon nementa
cocraBur 1[ = 200 kr/M® 6eroHa, 9TO JOMYCTHMO /ISl KOHCTPYKTHBHO-
TEIJIOU30JIILIMOHHOTO OETOHA C MOHTaXKHOU apMaTypowu.

Jlns mpoGHoro 3ameca oobeMoM 2,5 J1 pacxoj lleMeHTa mpuHuMaeM Ha 25%
MeHbIe U Ha 35% Oobiie:

I1; = 0,5*%0,75 = 0,375 kr




I, =0,5*1,35=0,675 xr

YcranaBnuBaeM MpPEIBAPUTENBHBIM PAacXo] BOIbI IyTEM 3aTBOPEHHUS 3aMeca.
Jlist 2TOTO BBICHITIAEM HA TPOTHMBEHH OTBEHICHHBIC IIEMEHT, MEJIKYI0 M KPYITHYIO
dbpakiuuu 3amoHATENS U MIEPEMEIIBaeM MacTepKoM B TedeHue 3 muH. [Ipogomkaem
MepeMEIIMBaHNe M TIOCTETICHHO BJIMBAE€M TaKO€ KOJWYECTBO BOJBI, KOTOPOE
o0ecreunBaeT KOMKYEMOCTh CMECH, HE MadKaioulel pyky mpu ee cxaruu. Oomias
JUTHTEIIbHOCTh MEPEMEIITNBAHUSI IOJDKHA COCTAaBUTh 8 MUHYT.

[To okOHYaHWM TEpEeMENIMBaHUS CMECh 3aChlllaéM B TIPEIBAPUTEIHLHO
B3BCILICHHBIM cocyn (mMacca Mj) sl ONpeAesieHus CpeAaHed IUIOTHOCTH B
YIUIOTHEHHOM COCTOSTHUM.

betonnyio cmech ymioTHseMm Ha JiabopatopHoi BuOporuiomaake [THUUIIC
IIPU PEKUME, COOTBETCTBYIOIIEM MPOU3BOJACTBEHHOMY. [locie ymIioTHeHUs, HOXKOM
cpe3aeM HM30BITOK CMECH M MAacTEpKOM BBIPABHMBAEM M YIUIOTHSEM IOBEPXHOCTH
0eToHa, 100aBIsis IPU 3TOM OETOHHYIO CMECh B KABEPHBI HA TOBEPXHOCTH.

Cocyn ¢ 6eToHOM B3BelIMBaeM (Macca My) U OMpeaesisieM CPEAHIO TIOTHOCTh

OeTOHHOM cMmecHu 1o popmyrie:

rae V — o0beM cocyna, J.

AHaNOTUYHO TPUTOTABIMBAEM JIBa JOTOJHUTEIBHBIX 3aMeca JUIsl TOTO e
COCTaBa, HO C pacxoJoM Bojbl Ha 20-25% OombIie ¥ MEHBIIE MTOJYYEHHOTO B TIEPBOM
3amece. llocine mnpuroroBieHuss OETOHHBIX CMECEed U ONpENeNeHUs CpeaHen
IJIOTHOCTU U YIJIOTHEHHOM COCTOSIHUU TIOJICYMTHIBAEM O00bEM YIUIOTHEHHOW CMECH,

3
ko3 duIeHTa BpIxo/1a OETOHA U pacxosl MaTepuaioB Ha 1M~ GetoHa. [TomydeHHBIC
JaHHBIE CBOJIUM B TaOnuIry A3.

Tabnuma A3 — Pesynbsrarsl pacuera cocTaBa JeTKoro 6eToHa

3amecsl
1] 2 | 3
1. Pacxon marepualioB Ha 3aMec
- memenTa L1, kr 0,5 0,5 0,5
- 3aITOTHUTENSA, 3,KT 3,654 3,654 3,654
- BoOsI B, 0,44 0,550 0,66




1 2 3
2. Macca GeToHHOM cMecH Y M,Kr 4,594 4,704 4,814
3. CpenHsist INIOTHOCTh CMECH 1,552 1,639 1,638
P K/
M 2,96 2,87 2,94
4. O6bem cmecu (V,;, ==—).1
cp.
5.KoaddunuenT Beixoaa 6eroHa: 0,61 0,57 0,58
(S L E—
Ll pl+B+3lp,
6.Koapdunment Berxona 6erona: 0,68 0,65 0,66
_ V6
(7= Ulp] +31p,
7. Pacxon marepualioB Ha M
0eToHa,KT
*
- nementa I] = 17*1000 169 174 170
V&.c.
3*1000 1234 1273 1243
- 3aIIOJIHUTENS 3 =
b.c.
B*1000 149 192 224
- BOObl B =
OHTI/IMaJIBHBIﬁ pacxon BOJIbI JJI JAHHOT'O COCTaBa YCTAHABJIMBACM

MOCTPOCHUEM Tpadrika, aHATIOTUYHO PUCYHKY 2.
st ompeneneHuss pacxoja IIEMEHTa, O0O0ECHEeYMBAIONIETO JOCTHKCHHE

oetoHoM TpeOyeMOoWl  MPOYHOCTH JUII  JTAHHOTO 3aIOJHUTENEH

cocrasa
JOTIOJIHUTENBHO, TIO BBIIICONHUCAHHOW METOJIMKE, U3TOTOBIISIEM JIBE MMAPTHUU COCTABOB
¢ pacxomamu 1iementa 0,375 u 0,675 kr Ha 3amec. B kax1oM cocTaBe ornpesessemM
CPEIHIOI IUIOTHOCTHh CBEKEYJIOKEHHOW CMECHM U YCTAHABIMBAEM OINTHUMAJIbHBIN
pacxof| Tak ke, KaK 1 JUIsl IEPBOTo 3ameca ¢ pacxojoM nemenTa 0,5 Kr.

B pesynbrare OnpITHBIX 3aTBOPEHUM M BBIYUCIICHUN ONPENEIICHBI CICAYIOINE

COCTaBhbI C OIITUMAJIBHBIM PAaCXO0aA0M BOAbBI. Pe3y.]'H)TaTBI IIPUBCACHBI B Ta6J'II/II_[e A4,

Tabnma A4 — Pe3ynsrarhl OMBITHOTO MOI00PA COCTABOB C ONTUMAIILHBIM PACXOJIOM BOJIBI

Pacxon MarepuanoB Ha 3aMec, KT Cpenusist Pacxon marepuaioB Ha M°, KT
11 B 3 IIJIOTHOCTH 11 B 3
OeT.cMmecH,
Kr/™°
0,375 0,515 3,654 1585 131 179 1275
0,5 0,55 3,654 1639 174 192 1273
0,675 0,585 3,654 1650 226 196 1222
JInss  yCTaHOBJEHHS OKOHYATEJIBbHOIO pPacxoja LEMEHTa ONpeAessieM




3aBucuMocth Rg = f(II), ans 4ero roToBUM TpH cepuH OOpas3loOB C Pa3TUYHBIMH
pacxofamu IIEMEHTa MPH COOTBETCTBYIOIINUX UM ONTUMAIBHBIX PACXOaX BOIBIL.

[IpuroroBnenHbie 00pa3Ibl TBEPACIOT B popmax 1 CTykH, mocse 4ero oopasiisl
pacnanyOnuBalOTCS M YCTaHABIMBAIOTCA B Kamepy BIAQXHOCTHOTO XpaHEHUS, TIe
HAXOIATCA O CpOKa MCHbITaHus. HemocpencTBeHHO mepea HUCIBITaHHEM 00pasilbl
nojasepraeM ocMoTpy. OOpasipl, UMEIOIIME BHIMMBIE TPEUIMHBI U OKOJBI pedep
m1yonHon Gonmee 20 MM, a Takke cJenbl SIBHOTO paccianuBaHHUs OCTOHHOW CMecCH,
UCHIBITAHUIO HE TIOJJIEKAT.

[Tocne ocmorpa ompenensem pabodee moJoOKeHHE oOpa3na Kydba mpu
UCIIBITAHWM Ha C)KaTue, U3MEpsieM M B3BEIIMBaeM OOpa3Ibl M HCHBITHIBAEM HX Ha
ckarue.

Jlns ompeneneHus: pacuyeTHOM CpEHEH IJIOTHOCTHM OeTOHa KyCKH 00paslioB,
UCTIIBITAHHBIX Ha CXXaTHWe, U3MEIBIaeM M CYIIUM CPEIHIOI MpoOy MpU TeMIeparype
105-110 °C 1o noCTOSHHOM MACCHI.

Brruucisiem cpeHIo MIOTHOCTh OETOHA B CYXOM COCTOSIHUH 110 hopMyIie:

6 __ 100*p(i).ecm

Po =00+ W

IIe Py .., -~ CPEOHsS IIIOTHOCTh 00Pa3LoB OETOHA NPH HCIIBITAHUMY;

W — Bnaxxnocth 0eToHa, %.
Pe3ynbrarsl MCHBITAHUM TPUBOJMM B CBOJHOW BEIOMOCTH U HU300pakaem

rpaguyecku 3aBUCUMOCTb MPOYHOCTH aHAJIOTUYHO PUCYHKY 4.
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