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Hacrosimue meronuueckue ykazaHHs MpeIHa3HAYEHbI 1711 BHIIOIHE-
HUSA pacueTHO-Tpaduueckoii pabots! (PI'P) mo teme «beTon». M3moKeHb
o0mmue cBeaeHus] 00 OCHOBHOM KOHCTPYKLMOHHOM MaTepuaie — OeTOHe.
JlaHbl TEOpETUUECKHE OCHOBHI U MPHUBEJCH MOPSAOK ONpeaeieHus 1ado-
paTtopHOro u pabodero cocraBoB O€TOHA, JO3UPOBOK KOMIIOHEHTOB Ha
3aMec OETOHOCMECHUTENs], TeMIepaTyphbl IOJOrpeBa 3alOJIHUTENIEH HpU
OEeTOHMPOBAaHMHU B 3UMHHI TepuoA. [IpuBeneHa MeToIMKa KOPPEKTUPOB-
KM cOCTaBa OETOHa NPU M3MEHEHUHN MapKu BSDKYIIETO, CPOKOB JOCTHKE-
HUs TpeOyeMoi mpodHocTH. JlaHbl HEOOXOAUMBIE CIIPABOYHBIE MaTepHa-
nel. Paccmotpen npumep BoinonHeHust PI'P. Jlnsg moAroToBKHM K 3amuTe
PI'P npuBeneHb! KOHTPOJIBHBIE BOIIPOCHI.

Jns cTyaeHTOB BCeX HampaBi€HUW U YPOBHEW MOJTOTOBKH, U3ydaro-
LIMX JUCUUIUINHBI «CTpOUTENbHBIE MaTepUaNIbl», dVaTepuanoBeICHUE.



BBEJIEHUE

bemon — 5TO HUCKYCCTBEHHBI KaMEHHBIA CTPOUTENBHBIA MaTepHa,
TTOJTy9aeMBId B PE3YJIbTATe 3aTBEPACBAHUS PAIMOHAILHO MTOJA00PAHHOM,
TIIATEJIbHO TIEPEMEIIaHHON U YIUIOTHEHHOW CMECH, COCTOAIIEeH U3 BS-
JKYIIETO BEIIEeCTBA, 3aNOJHUTENCH, BOABI U 100aBOoK. J[o MOMEHTa yKIaj-
KM 3Ta CMECh HA3bIBACTCS HEMOHHOIU CMechio, TIOCIC YKIAAKU U YIUIOT-
HEHUS — CBEHCEYN0HCEHHbIM OemOoHOM, TIOCTIC 3aTBEPACBAHUSI — Oemo-
Hom. BETOH SBISIETCS YHUBEPCAIBHBIM JIOJTOBEYHBIM MAaTEPHAIIOM IPH
YCIIOBUH, YTO KOMIIOHEHTHI U €r0 COCTaB MOJ00PaHbI C YYETOM YCIIOBUI
JKCIUTyaTalliy KOHCTPYKIMH. HecoOioeHre 3TOro mpaBWia MOXKET
MPUBECTU K TMPEKACBPEMEHHOMY pa3pylieHuto OetoHa. Hampumep, Oe-
TOHBl Ha TMOPTIAHIIICMEHTE OKA3bIBAIOTCS HECTOMKUMH B MOPCKOH U
MIPECHOW TPOTOYHOHN BOJIE, CHIIFHO 3aCOJICHHBIX TPyHTaX, Ha psjae Mpo-
MBILIJIEHHBIX TIpeanpusTuii. Haxoasuiuecs B oKpysKarolllel cpelie coJu,
KHUCIIOTHI M TIEJIOYU B3aUMOJICHCTBYIOT C TPOMYKTaMH THApaTAIUU Iie-
MEHTa W TIOCTEIIEHHO pa3pyIIaloT IIEMEHTHBIN KaMeHb. [1oaToMy BEIOOD
MaTepHaoB IS M3TOTOBJICHHS OCTOHA M TOJI0Op €ro COCTaBa HYXKHO
MTPOU3BOAUTE 003aTEIHHO C YYETOM SKCILTYaTAI[HOHHBIX YCIOBUH.

B HacToAmmMX METOIMYECKUX YKA3aHUSAX PACCMATPUBACTCS METOUKA
mo00pa COCTaBa TSHKEIOTo OETOHA Ha MOpTIaHAIeMeHTe (M €ro pasHo-
BUHOCTSX) Ha MJIOTHBIX 3aAMOJHUTENSIX — HAMOOJIee pacrpoOCTPaAaHEHHOTO
B COBPEMEHHOM CTPOMUTENIBCTBE, TBEPACIOIICTO B HOPMAIBHBIX YCIOBUSIX.

beTon mMmeeT HEOqHOPOAHOE, KOHTIIOMEpAaTHOE cTpoeHne. Ha mrocko-
CTH paspe3a OETOHAa XOpOIIO BHIHBI HEBOOPY)KCHHBIM TJIA30M 3EpHa
KPYITHOTO W MEIKOTO 3alojHHUTENeH Ha (DOHE IEMEHTHON MAaTpHIIBI,
CKPEIUISIONIeH 3T 3epHa. M3MeHss KpymHOCTh, (popMy 3epeH B COOTHO-
MIEHUE KPYIMTHOTO M MEJIKOTO 3aIOJIHUATENICH, pacxos IeMeHTa U BOIHI,
MOJKHO TIOJTy4aTh OCTOHBI, 3HAYUTEIIHPHO OTIUYAIOIIUECS IO CBOHCTBAM —
MPOYHOCTH, MOPO30CTOMKOCTH, BOJOHEMPOHUIIAEMOCTH, TPEIIUHOCTOM-
KoCTH, ycamke. OnTUMaTbHBIM 1T KOHKPETHBIX YCIIOBHI SKCIUTyaTaIluu
SIBJSICTCS] COCTaB OETOHA, YIOBIETBOPSIONINHN TEXHUICCKAM TPEOOBAHUSIM
CTPOUTENLCTBA U O0JIAAIONIHNI BMECTE C TEM HAUMEHBIIEH CTOUMOCTEIO.
Hawnboiee mnoporoctosmmM KOMIIOHEHTOM OeToHa sBJIsieTCs eMeHT. [1o-
ATOMY CTPEMSTCS Moao0paTh TaKOH cOCTaB OCTOHHOH CMECH, KOTOPBIH
obecrnieunBaeT Noiy4yeHre OCTOHa ¢ MUHUMAJIBHBIM PacX0J0M IIEMEHTA.
Kpome Toro, OertoH momkeH 00JagaTh HEOOXOIUMOW OHOPOHOCTHIO
CBOMCTB M MX CTaOMIBLHOCTBIO BO BpeMeHH. OTCIona CleayeT, 9To OIpe-
JICICHHE COCTaBa OCETOHA SIBISETCS BAXXKHOH TEXHHUKO-D)KOHOMHUYECKOI
3agauei.
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3adanue na onpedenenue cocmasa d6emona TOIKHO COJCPKATh Tpe-
OyeMble MOKa3aTeln KayecTBa OETOHHOW cMecH M OeToHa IJIsl KOHKPET-
HOHM KOHCTPYKIIMY U YCIIOBUS €€ KCIUTyaTalllH, JaHHBIE O PEXHUME H3T0-
TOBJICHUS U TBEpJCHUS OCTOHA, OTPAaHMUYCHUS 110 COCTaBy OETOHA M Kade-
CTBY MaTE€PHAJIOB, a TAKXKE XapaKTCPUCTUKH MaTEPUAIIOB, HCIIOIb3yEeMBIX
VTS TIPUTOTOBJIEHHS OeToHa [7].

CocTaB 0eTOHa PAaCCUMTHIBAIOT MCXOMS M3 CPEIHETO YPOBHS IPOYHO-
ctu npu e€ (akTHuecKoil ogHOpoaHOCTH (Tpedyemoi mpodHocTH) [7].
Tpedyemaa npounocms Gemona — MUHUMAIIBHO JIOIYCTHMOE CpEIHEE
3HaUCHHWE TNPOYHOCTH OETOHA B MAPTHU M3JEIHH, COOTBETCTBYIOIIEE
HOPMHPYEMOH NMPOYHOCTU OeToHa Mpu €€ (akTHYECKOH OIHOPOIHOCTU
[8]. dus onpenenenus TpeOyeMoii MpoYHOCTH OETOHAa HEOOXOIUMO 3HATh
HOPMHpPYEMYIO MPOYHOCTH OeToHa (Ki1acc OeTOHA, YCTaHOBJICHHBIH MpO-
eKTOM) M (haKTHUECKUI KOI(PPUIMEHT BapHalMi MPOYHOCTH OeToHa. B
cilydyae, €cH JaHHbIe 0 (PaKTUIECKOH OJHOPOAHOCTH MPOYHOCTH OeTOHA
OTCYTCTBYIOT, CPEHUH YpOBEHb IPOYHOCTH MIPUHUMAIOT PABHBIM TpeOy-
eMOM MPOYHOCTH OETOHA JaHHOTO Kiacca MpH HOPMAaTUBHOM K03 dumu-
eHTe Bapuanuu (uis Tspkenoro 6erona — 13,5%) [7].

Iloobop cocmasa bemona exnrouaem: OoNpeacIcHIE HOMUHAIBHOTO
COCTaBa, pacueT U KOPPEKTUPOBKY pabOUero cocrasa, pacyeT U nepenady
B IIPOU3BOCTBO pabOUYMX JO3UPOBOK [7].

[MonGop Homunansnozo cocmaea GeToHa MPOU3BOAAT MPHU OpPraHU3a-
IIMM TPOU3BOJCTBA HOBBIX BHAOB KOHCTPYKIMH, H3MEHEHHH HOPMHUpYe-
MBIX TIOKa3aTelie kadecTBa OeTOHAa MM OCTOHHOW CMECH, TEXHOJOTUH
MPOU3BOJICTBA, XaPAKTEPUCTHK MPUMEHSIEMBIX MaTEPUAJIOB.

[NoaGop HOMUHAIBHOTO cocTaBa OETOHA BKIIOYAET:

* BbHIOOp U OmpeseNieHne XapaKTePUCTUK HCXOJHBIX MaTepUaIoOB,

* pacyeT HauanbLHOo20 cocmasa,

* pacyeT 0ONOIHUMENbHBIX COCIMAG0E OCTOHA C TapaMeTpaMu COCTa-
BOB, OTJIMYAIONIMXCS OT MPHHATHIX B HAYAIBHOM COCTaBe B OOJBIIYIO U
MeHbIIylo ctopony Ha 15...30 % fappupyercsi IEMEHTHO-BOJHOE OT-
HOLIECHHE, COOTHOLICHWE KPYITHOTO M MEJKOro 3alOJHUTENEH, pacxon
n00aBoK);

* M3rOTOBJICHHE MPOOHBIX 3aMECOB HAYaJIbHOTO M JIOTOJTHUTEIBHBIX
COCTaBOB, HCIBITAHHE OETOHHOW CMECH, M3TOTOBJICHHE OOpasloB M HX
WCTIBITAHUE TI0 BCEM TOKa3aTessiM KauecTBa,

* 00paboTKa MOJy4EeHHBIX PE3YJIbTATOB C YCTAHOBJIECHHEM 3aBHCHMO-
CTeil, OTpaKaIOUIMX BIMSHUE ITapaMeTPOB COCTaBa HA HOPMUPYEMBIE TO-
Ka3aTesy KauecTBa OETOHHON cMecH U OETOHa,
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* Ha3HAaYCHHWE HOMUHAIBHOTO cocTaBa OeTOHA, 0OECIeYMBAIOLIETO TO-
nmydeHue OeTOHHOM cMecu W OeToHa TpeOyeMoro kKadecTBa NP MHUHU-
MaJIbHOM PacXo/i¢ BSDKYLIETO.

Pabouue cocmaevt 6eTOHA Ha3HAYAIOT MIPH TNIEPEXO0/C HA HOBBIA HO-
MHHAQJIBHBIM COCTaB M Jlajiee IPH MOCTYIUIEHNH HOBBIX NMApTHH MaTepHa-
JIOB TEX )K€ BUJIOB H MapoK, KOTOpbIe MPUHUMAIIKCh PU TOA00PE HOMHU-
HaJILBHOTO COCTaBa, C y4ETOM HX (paKTHUECKOro KadecTBa. KoppekTupos-
Ky pabodero cocraBa IPOU3BOJIAT, €CIIU 0 JaHHBIM BXOJZHOTO KOHTPOJIS
KayecTBa 3amojHUTENed M ONEPaliOHHOTO KOHTPOJIS MPOM3BOACTBA
YCTaHOBJICHO M3MCHEHHE KaueCTBa MAaTCPUAIOB MM KayeCTBa MOJydac-
MOH OETOHHOH cMecH, a TaKkKe B Clydae, eciH (aKTHIecKast IPOYHOCTD
0eToHa OKa3bIBaeTCs HMKE TpeOyeMOi.

Pabouyro 003uposKy Ha3Ha4alOT MO pabodeMy cocTaBy OETOHHOM
CMECH C Yy4eTOM 00beMa IIPUTOTOBIIEMOTO 3aMeca.

Jlaee B IPOM3BOJICTBEHHBIX YCIOBHSX ONPENCISAIOT (aKTHIECKYIO
OJHOPOAHOCTh MPOYHOCTH OETOHA M YCTaHABJIMBAIOT TpeOyeMyro mpouy-
HOCTh OeToHa Ipu (akTHUecKoM Kod3((HUIMEHTE BapHAIMU COTJIACHO
I'OCT 18105-2010 [8]IIpu HECOOTBETCTBUH WX MPHHATHIM 3HAYCHHSIM
MPOM3BOAT KOPPEKTHPOBKY HOMUHAIBFHOTO B Pa00YEro COCTaBOB.

1. MOPSAJIOK BBIITOJTHEHUS PACUETHO-TPA®UYECKOM
PABOTbI

Jlyig pacueTa HaYATLHOTO COCTaBa OETOHA HEOOXOMMO 3HATH!
» Bwu, Ha3HaUYCHUE U YCIOBUS SKCIUTyaTallMd KOHCTPYKIINY;
+ Kiracc GeToHa (HOpMHpPYEMYIO MPOYHOCTH), JaHHBIE 00 OXHOPOIHO-
CTH MPOYHOCTH (KO3 DHUIMEHT BapHALIUH), CPOK, K KOTOPOMY OHA JOJIK-
Ha OBITh JOCTUTHYTA,;
e Y1mo60oyKiIaapIBaeMOCTh OCTOHHOW CMECH, BBIPOKEHHYIO OCAIKOM
CTaHJIAPTHOTO KOHYyCa B CaHTHUMETpaxX WU IOKa3aTeleM J>KECTKOCTH B
CEKYHJIaX;
» VcnoBus YIUTIOTHEHHS U TBEPJCHUS OCTOHA,
e 3epHOBOH COCTAB 3aIOJIHUTEICH;
e UcTuHHYIO W HACBHIMHYIO TUIOTHOCTH LIEMEHTA M 3alOJHHUTEICH B CY-
XOM COCTOSIHUM, HACBHIITHYIO TUIOTHOCThH 3allOJHHUTENCH B €CTECTBEHHO-
BJI&KHOM COCTOSIHHH, a TAK)KE BIAYKHOCTH 3aIIOJIHUTEIICH.

1. Onpe;[eneHI/Ie cocTaBa 0€TOHA HAYMHAIOT C BBI60pa 1 OLCHKH Xa-
PAKTEPUCTHUK MATCPUAJIOB, UCIIOJIB3YEMBIX IJIA U3TOTOBJICHUSA OcToHa.
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PanmonaneHyro Mapky LeMEHTa MPHUHUMAIOT B 3aBUCUMOCTHU OT MPO-
eKTHOTO KJjiacca 6etoHa mo Tadi. 1. [9]

Tabmuma 1
PanmioHansHbBIE MAPKH IIEMEHTOB IS OETOHOB Pa3TUYHBIX KJIACCOB
IIpoekTHEI KITacc OeToHA Mapka 11emenTa
0 MPOYHOCTHU Ha CHKaTHe Pexomennyemast Jonyckaemas
B7,5 300 -
B10 300 400
B12,5 300 400
B15 400 300; 500
B20 400 300; 500
B22,5 400 500
B25 400 500
B30 500 400; 550
B35 500 550
B40 500 550
B45 550 —

B cnyuae, ecinu pakTHUECKH TPUMEHSEMBIN IEMEHT KBATH(DHUIIMPOBaH
KJIaCCOM MPOYHOCTH, & B HOPMATUBHOM, MPOEKTHOW UM MHON JTOKYMEH-
Tali WIA B COCTaBe OCTOHHBIX CMeced MPEeTyCMOTPEHO NMPHUMEHEHHE
LIEMEHTa, KaYeCTBO KOTOPOro 3aJaH0 MapKaMu, AJIA Mepexofa OT MapKu
K KJIACCY MOKHO IOJIb30BaThCSl YCPEIHEHHBIM HUX COOTHOIICHHUEM, MpHU-
cTaBiaeHHBIM B Ta0I. 2 [10].

Tabnuna 2
YcepeaHeHHOE COOTHOIICHUE MEKIY MapKaMH LIEMEHTa
o 'OCT 10178-851 kiaccamu npounoctu o 'OCT 31108—-2003

CpeznHee COOTHOIIIEHUE
Mapka rieMeHTa 1o Ri1108 Krnacc mpo4HOCTH 1IEMEHTa
I'OCT 10178-85 —, % mo 'OCT 31108-2003
Roi7s
300 76,9 22,5
400 87,3 32,5; 42,5
500 92,6 42,5
550 95,3 42,5; 52,5
600 98,2 52,5

Bunx nemenTa Ha3HAYAIOT ¢ YIETOM YCIOBHMA paOOTHI KOHCTPYKITHH. B
YaCTHOCTH, MPU HOPMAJBHBIX YCIOBUAX HKCILTyaTallMH, KOTJa KOPpO3HU-
OHHBIC BO3JCUCTBUS HCKIIOUYEHBI, PEKOMEHYEeTCs] UCIOIb30BaTh MOPT-
JMAHALIEMEHT, MOPTIAHAIEMEHT C MWHEpPaJbHBIMHU J00aBKaMH, MUIAKO-
nopTiaHAeMenT. [Ipy HamuyuM KOPPO3UMOHHBIX BO3JECUCTBUHN ClIETyEeT
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MPUMEHATh CIHEIUABLHBIC IEMEHTHI. CYIh(aTOCTOWKHIA IOPTIaHIIIC-
MEHT, ITyIII0JIAHOBBIA OPTIAHAIIEMEHT U JIp.

HcTrHHYIO M HACHITTHYIO TDIOTHOCTH IEMEHTa MOXKHO NPHHUMATH B
npenaesiax, ykasaHHbIX B Ta0m. 3.

Tabnuna 3
WctuHHas u HachITHAS IJIOTHOCTH IIEMEHTOB
Hctunnas Hacpimaas
Buj nemenra IJIOTHOCT, IUIOTHOCTD,
kr/nm3 kr/mv3
TlopTiaHaAIeMeHT 3,0...3,3 1,0...1,4
[I1akonOPTIaHIIIEMEHT 2,8...3,1 1,1...1,4
T1y11101aHOBBIH MOPTIAHAIEMEHT 2,7...2,9 0,95...1,3

2. OCHOBHBIMH TEXHHYECKHUMHU TPEOOBAHHUSAMH K MEJIKOMY 3aIlOJTHUTE-
a1 (mecKy) SBISIOTCS: 3€pPHOBOM COCTaB, COJCPIKAHUE MbLUICBUIAHBIX U
rIuHUCTHIX gactur [11, 13].

OCHOBHBIMH TEXHUYECKUMH TPCOOBAHUAMH K KPYITHOMY 3aIrlOJHHUTE-
JIFO SIBJISIOTCSI: 3¢PHOBOW COCTaB, COACPIKAHUE 3€PEH IUIACTUHYATOH (JIe-
IIaJIHOW) U MIJI0BATOH (OPMBI, COepIKaHKE MBLICBUIHBIX U TIHHUCTHIX
YaCcTHII, MapKa o APOOUMOCTH, MapKa 1o Mopo3ocroiikoctu [11, 15].

JUist OLICHKH KadecTBa 3aIlOJIHUTENIeH HEOOXOAMMO ONpPENEIIUTh COOT-
BETCTBHE MX 3EPHOBOIO COCTaBa TPeOOBAaHUSIM CTAHIAPTOB, & TAKXKE BbI-
YHUCIIUTH KPYITHOCTh MECKa U HAWOOJNBIIYI0 KPYITHOCTh IPaBUs WIH 11e0-
Hs1. C 3TOMH HENbIo I MEJIKOT0 M KPYIMHOTO 3allOJIHUTEIIS IO JaHHBIM O
YaCcTHBIX OCTAaTKaX Ha CUTAaX HaXOJAAT MOJHbIe octaTku A, %, paBHBbIC
CyMMeE YacCTHBIX OCTaTKOB Ha JIaHHOM CHTE W Ha BCEX CHUTax c Oolee
KpYMHBIMH stueiikamu. [0 HaliICHHBIM TIOTHBIM OCTAaTKaM CTPOST rpadu-
KM 3€pPHOBOTO COCTaBa MEJIKOTO M KPYIHOTO 3alojHUTENeH, KOTOphIe
COITOCTABIIAIOT ¢ TpeOOBaHUAMH cTaHaapToB (puc. 1u 2).

Jiist mocTpoenus rpadrka 3epHOBOTO COCTaBa KPYITHOT'O 3aMOJTHUTEIIS
HEOOXOIMMO TPEeNBAPHUTENLHO OINPENEeNUTh €ro HauOOoNBIIyI0 U
HaMMEHBIIYI0 KpynHOcTh. Hanbomnpimas kpymHocTh D xapakrepusyercs
pasMepoM OTBEpCTHH CHTA, MOJHBIA OCTATOK Ha KOTOPOM elle He Tpe-
Bhimiaet 10%, a HauMeHbIIas KpymHocTh d — pasMepoM OTBepCTHil mep-
BOTO W3 CHT, MOJHBI OCTAaTOK Ha KOTOPOM cocTaBiseT He MeHee 95%
MacChl IPOCENBAEMOM TIPOOHI.

3epHOBOM cocTaB cMecu (pakiuii oT 5 10 20 MM CONIOCTaBISIFOT CO
CTaHIAPTHBIMU TPEOOBAHUAMHE, IPUBEACHHBIMH B Ta0IM. 4.
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Tabnuna 4
3epHOBOH cocTaB cMecH (hPaKIUil KpYIHOro 3anojaHuTesst 5...20Mm

Huametp otBepcTHit IlonHbIe OCTaTKM Ha CUTAX,
KOHTPOJIBbHBIX CUT, MM % 1o Macce
5 95...100
10 60...75
20 Jo 10
25 o0 0,5

IMo pe3ysibraTaM CpaBHCHUSI JICTAIOT BBIBOABI O COOTBETCTBHHU (HECO-
OTBETCTBHMH) 3EPHOBOTO COCTaBa 3alOJHUTENCH CTaHAAPTHBIM TpeOoBa-
HUSIM U YKa3bIBAIOT, JUISI KAKMX KJIAcCOB OETOHA MOXKET ObITh PEKOMEH-
JTIOBaH IECOK.

i OlleHKH KPYMHOCTH TeCKa BBIYUCIAIOT Oe3pa3MEepHBINd IMOKa3a-
TEIb — MOAYJb KPYMHOCTU M:

(Az,s + A1,25+ A 063" A 0,318" A 0,1);

100
rae: A —TIOJIHBIE OCTaTKH HA COOTBETCTBYIOIIUX CHUTaX, %0.

ITo Ta61. 5B 3aBUCUMOCTH OT MOJYJISI KPYITHOCTH W TIOJTHOT'O OCTaTKa
Ha cute 0,63ycTaHaBIMBAIOT IPYMITY MECKA 110 KPYIMTHOCTH.

OT KpYITHOCTH TIECKA 3aBUCUT €T0 BOJONOTPESOHOCTh B OSTOHHOM CMe-
cu B,. 3HaueHus B, HAXOIAT 10 puc. 3.

M, = 1)

Bn, %
10

A G O N ®©® ©

1,5 2,0 2,5 3,0 35
Mk

Puc. 3.BoaonoTpeGHOCTh Mecka B 3aBUCUMOCTH OT MOJYJIsI KDYITHOCTH



Tabnuna 5
Krnaccudukanus meckoB o 36pHOBOMY COCTaBY, TPUTOTHBIX TS
HCIIOIB30BaHUS B TSDKEIIOM OeTOHE

Moyt IlomHbIH OCcTaTOK Ha
I'pynma mecka cute Ne 0,63,
KpYyIHOCTH % o macce
[ToBblIeHHON KPYIHOCTH Cs. 3,010 3,5 CB.6510 75
Kpynusiit Cs. 2,510 3,0 CB.45 10 65
Cpeanuii Cs. 2,000 2,5 Cs.30 10 45
Menkni Cs. 1,510 2,0 Cs.1010 30

HauGonpimas KpymHOCTh KPYITHOTO 3allOJIHUTENS JOJDKHA COOTBET-
CTBOBATh pa3MepaM CEUeHUs U TyCTOTe apMUpOBaHUs KOHCTpyKimu. Co-
rJacHO pekoMeHanusM [9], He0OX0AUMO MPOBEPHUTH BBHIMOJHEHHE JBYX
YCJIOBHIA:

* Hawubonpmas kpymHOCTS 3anogHuTens D momwkHa OBITH He Oolee
3/4 HauMeHBIIIET0 PACCTOSIHKS B CBETY MEXK/Y CTEP)KHSIMU apMaTypPhl @'

3_.
D<=[&-
4
* HauGonpmas kpymHOCTh 3anonHuUTENss D momkHa ObITE HE Ooliee
1/3 MUHMMATBHOTO pa3Mepa MOMEPEUHOTO CCUCHHS KOHCTPYKITHH Dnin:
1
D< 3 -
ITo pe3ynbTaTaM AaHHOM NMPOBEPKH (HOPMYIHUPYIOT BEIBOA O COOTBET-

CTBUM (HECOOTBETCTBHMHU) HAHOOJIBIICH KPYITHOCTH KPYIHOTO 3aIlOJTHUATE-
JIs1 pa3MepaM CeUeHUsl U XapaKTepy apMHUPOBAaHHUS KOHCTPYKIIHH.

3. CocraB 0eTOHa PacCUMTHIBAIOT MCXOJ U3 TPeOyeMO# MpOYHOCTH.
Tpebyemyto npounocts O6erona (MIla) onpenenstor o ¢popmyie [8]:

RT = KT Bnop.u (2)
rae. B, —3alaHHOE 3HAYCHHEC Kilacca OETOHA 10 MPOYHOCTH;
K, — k03pduiuenT TpeOyeMoli MPOYHOCTH, ONPEACTIAEMbIN 10

Tabn. 6 [8] B 3aBucUMOCTH OT pakTHUecKOro Kod((HUIMEHTa BapHAILlHN
npoyHoctd OeroHa. [Ipn OTCYTCTBHH JaHHBIX O (PAKTUUECKOH OIXHOPOI-
HOCTH MPOYHOCTH OeToHa (Hampumep, MPU OpraHU3alyd HOBOTO MPOU3-
BOJICTBA), KOA(PPHUIUEHT TPpeOyeMOi MPOYHOCTH OMPEACIAIOT Mo Tab. 6
UCXOJs U3 HOPMATUBHOTO KO3((UIMEeHTa Bapualuu (s Tshkenoro Oe-
Tona — 13,5%) -k, =1,3.
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Tabnuna 6
Koaddumment tpedyemoit mpounoctu Ky st Bcex BUIOB OETOHOB
(KpoMe TUTOTHBIX CHJIMKATHBIX U STYEHUCTHIX)

Cpennwii
KO3 HUITHEHT
6 u

BapHaIlHH 71 8| 9| 10| 11 12| 13 14 15 16
npoynoctu |MCHEE

V., %
Koappunment
tpebyemoid | 1,07(1,08/1,09/1,11(1,14/1,18|1,23|1,28|1,33/1,38|1,43
npouHocTu Kz

W3 popMyasl OCHOBHOTO 3akoHa TpouHocTH OetoHa (popmynsr H.
bonomest — B.I'. CkpamTaeBa) onpenenstoT eMEHTHO-BOJHOE OTHOIIIE-
HHe, HeOOXOAMMOE IS IMOTydeHUs OeToHa TpeOyemMol mpodHocTH. Dop-
MyJia OCHOBHOT'O 3aKOHA MPOYHOCTH MIMEET BUIL:

R, =AR, Eﬁ%t o,5j 3)
rae.  Ryg — mpounocts OeToHa B Bo3pacTe 28 CyTOK HOPMalbHOTO
TBEp/CHHUS,

Ri; — aKTHBHOCTBH IIeMEHTa WJIM CMELIaHHOTO BshKyIuero. B ciy-
yae, eclii HEW3BECTHA aKTUBHOCTH BSDKYILETO, B (OPMYIy HOA-
CTaBJIETCS €T0 MapKa,

A — KO3(hQUIIMEHT, YYUTHIBAIONIUN KadyeCTBO 3alOJIHUTEIICH
(Tadm. 7).

Ha nauanmbHOM 3Tarne onpenesieHns coctaBa 0eToHa [IEMEHTHO-BOTHOE
OTHOILCHUE SBISIETCS HEN3BECTHON BEIMYMHOM, OATOMY BO3HHKAET BO-
mpoc BbiOOpa 3Haka B Gopmyiie (3) — «+»unu «—». MOKHO BOCITOB30-
BaThCs CICYIOIIECH 3aBUCUMOCTBIO [5]:

Ipn R, <1,2R, ~R,,=A[R, [ﬁ%— o,5j (4)

Ilpn R,g>1,2R,; — R,,= A, (R, [ﬁ%w,sj (5)

BricOKOKaUeCTBEHHBIMU 3aIOIHUTEISIMA CYMTAIOT IEOCHDh U3 TUIOT-
HBIX U MPOYHBIX TOPHBIX TIOPOJ], TIECOK ONTHMAaIHHON KPYITHOCTH; 3a110J-
HUTEIW YHUCThIe, (PAKIIMOHUPOBAHHBIC, C ONTHUMAIBHBIM 3€PHOBBIM CO-
cTaBoM. K psAMIOBBIM OTHOCST 3amoyHUTE M (B TOM YHCIC TpaBHii), OTBE-
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Yaromme TpeOOBaHUSAM CTaHIAPTA. 3aIOJHUTEIISIMUA MOHMKEHHOTO Kade-
CTBa SIBJITIOTCS HU3KO-TIPOYHBIC MICOCHD U TPaBUi, METIKUE TTECKH.
Tabmuma 7
3uaueHus K03 (HUIIMESHTOB Ka4eCTBa 3aMOJIHUTENICH

KadecTBo 3amomHuTEeICH A Aq
Bricokoe 0,65 0,43
PsamoBoe 0,60 0,40

ITonmxennoe 0,55 0,37

Jlist 6€TOHOB HU3KOM M CpeaHel mpouHOCTH U3 (popMyasl (4) HaXomsaT
IIEMEHTHO-BOIHOE OTHOIIICHHUE!

o R o5 (6)
B AR,
rae: Ry —tpebyemast mpoIHOCTH OEeTOHA.
Jlaniee pacCUHUTHIBAIOT BOAOIIEMEHTHOE OTHOIIICHHUE:

B__1
u iy
[Ipu onpenencHmy coctaBa 6€TOHA TSI KOHCTPYKIIMK, pa0OTaOIIHX B
HOPMAJIBHBIX YCIIOBHUAX 3KCIUTyaTallid, HMPUHUMAIOT PaCCUYMTAHHOE BO-
JIOIIEMEHTHOE OTHOIICHHUE, KOTOPOE O0CCIICUNBACT 33JaHHYIO TPOYHOCTh
0eroHa. OHAKO B PsC CIIy4aeB K KOHCTPYKIHUAM MOTYT HPEIbSBIATHCS
JIOTIOJIHUTEIIbHBIE TPEOOBAHUS — [0 MOPO30CTOHKOCTH, BOJOHEIIPOHUIIA-
€MOCTH, CTOMKOCTH B arpecCUBHBIX cpeflaX. BBeaeHne Takux TpeOOoBaHUN
HE00X0IUMO TSl OOCSCTICUeHsI 3aIaHHON JOJITOBEYHOCTH OCTOHA ITyTEeM
MOBBIIICHHS €r0 IIOTHOCTH. [JIOTHOCTH OETOHA B MEPBOM IPHUOIMKSHUH
HaxXxOJWTCS B OOpPaTHOM 3aBUCHMOCTH OT BOJOILEMEHTHOTO OTHOIICHHS.
[Moaromy mpu pacuere coctaBa OeTOHA, pabOTAIOIIETO B HEOIArOMPUST-
HBIX YCIIOBHSX, CIE€IYET y4ecTh orpanndenus B/I] mo ycmoBusM mpouHo-
CTH ¥ JOJITOBEYHOCTH.

()

4. Omnpenenstor pacxon BoAbl (BOXOMOTPEOHOCTH OETOHHOM CMecH
B.ya5,) B 3aBHCHMOCTH OT TpeOyeMoi yno00yKIaabIBAEMOCTH OETOHHOM
CMECH, BUJIa U HAUOOJIBIIEH KPYITHOCTH 3aIOJIHATENS 10 Ta0. 8.

OKoHYATENBHBIN PacX0J1 BOJKI B, KT, paCCUNUTHIBAIOT, BBOJIS MOTIPABKY
Ha BOJOMOTPEOHOCTH TIECKa!

B=B .5,+(Bi—7)5 (8
rue. B..6: —pacxoj BOJbI, ONIpeaesieMbli 1o Tab. 8;
B, —BonmonorpebHOCTH NIEcKa (cM. puc. 3).
12



Tabnuna 8
Pacxon Bons! Ha 1M3 OeToHa

Mapka Pacxon Bombl Ha 1m3 GeToHa, KT, TIpH
mo yno- | Ocanka | [Toxazarens HauOOJIbIICH KPYITHOCTH, MM,
Ooykma- | KoHyca, | )KEeCTKOCTH, TpaBHs IeOHs
ZibIBac- M c 10| 20| 40| 70| 10 =20 40 7
MOCTH
K4 — 31...60 150 135| 125|120| 160| 150| 135| 130
K3 — 21...30 160 145| 130| 125|170| 160| 145| 140
K2 — 15...20 165 150| 135|130 175| 165| 150| 145
— 10...15 175 160| 145|140 185| 175| 160| 155
K1 5...10 180 165| 150| 145| 190| 180| 165| 160
111 2..4 — 190 175| 160| 155|200( 190| 175| 170
2 5.7 — 200/ 185|170| 165| 210| 200| 185| 180
8...10 — 205 190| 175|170 215| 205| 190| 185
3 10...12 — 215 205|190| 180| 225 215| 200| 190
12...16 — 220 210|197| 185|230 220| 207| 195
114 16...20 — 227 218|203| 192|237 228| 213]| 202
Ilpumeuanus:

1. Tabauunvie OanHble OMHOCAMCS K OEMOHHOU CMECU, NPUSOMOBIAEMOU HA
necke cpedneu KpynHocmu ¢ sooonompebrocmoio B,=7%.

2. B cnyuae npumeHenus nyyyonaHo8020 NOPMAGHOYEMEHMA Pacxoo 800bl
yeenuuuearom Ha 15...20xe.

3. Ilpu pacxooe yemenma ceviuwe 400k2 pacxoo 600wt yeeruuusarom Ha 1 ke
na kascovie 10 ke yemenma ceepx 400xke.

®opmyia (8) yuuTsiBaeT U3MEHEHHE Pacxoia BOABI IIPU UCIIONB30Ba-
HHH TIECKOB C BOAOMOTPEOHOCTHIO, OTIIMUaromieicss ot 7% (momnpaBka Ha
pacxo BoJbl B OETOHHOH CMECH COCTaBISIET S KI' Ha Ka)KABIM MPOLEHT
U3MEHEHHs BOJIOTIOTPEOHOCTH 11ECKa).

OmpenenuB pacxon BoIbl U B3siB u3 hopmyisl (6) 3Hauenue L1/B, BbI-
YHCISIIOT PacXo HeMeHTa 1o ¢popmyre:

H:BQ;_(. 9)

Eciu pacxon memeHTa Ha 1 M° GETOHA OKAKETCS MEHbIIE IOMyC-
kaemoro (Taba. 9), To ciemyeT YBEIHUYHTh €ro 10 TpeOyeMoi HOPMBI,
coxpanuB npeknee 1[/B. Pacxom BobI mpH 3TOM TEPECUUTHIBAIOT, HC-
XO0J11 U3 YBEITMUCHHOI'O pacxoja IeMeHTa.
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Tabnuna 9

MuHUMAaTBEHBINA PACXO/] IIEMEHTA JIJIS H3TOTOBJICHUS KeJIe300C TOHHBIX
KOHCTPYKIMH ¢ HEHANPATraeMol apMaTypoH, SKCIUTyaTUPYEMBbIX
B HEarpeCCHBHBIX cpemax [11]

B 1 pacxoj eMeHToB, Kr/m°
THTILT
Ycnosus II11-710, y
SKCIUTyaTaLH [Ipumeps! cpen TIL1-715. I11-/120, HEM Il
KOHCT SKCILTyaTall iy HEM Il, |LIEM Il CC,
PYKIIHU LEM I,
IIEM | CC HEM I CC | LEM IV,
HEM V
Cpena 6e3
MIPU3HAKOB Buytpu ny1:1x 150 170 180
arpeccun TIOMEIICHU
(X0)
BuyTtpu BraxHbIX 1M0-
MEIIeHHH, OETOH, TOA-
Bléggp:;;lje BEPralomuiics 4acToMy
a 60§I/I3a | YBIQKHEHHIO WIH TIO- 200 220 240
P (XC) M CTostmo HaxommHMiics
B BOJIe, OOJIBIITMHCTBO
($yHzamMeHToB

5. Pacxon 3amosHUTENCH ONpEAeNsoT, IPUHAMAs BO BHUMAaHUE CJie-
JYIOIIIHE YCITOBHUS:

a) 00beM IUIOTHO YJIOKEHHOrO OeTOHa, MPUHUMAeMbId B pacyere
paeubev Iv® (10001Mm3), cnaraercst u3 06beMa 3epeH MEIKOro H KPYITHO-
O 3aIloJIHUTENICH 1 00beMa IIEMEHTHOTO TEeCTa, 3aIOJIHSIONMIETO MyCTOThI
MEKTy 3¢pHAMU 3aMOIHUATEICH. DTO BBIPAKACTCS YpaBHEHHEM aOCOJIOT-
HBIX 00HEMOB:

g B  II K

—+—+—+—=1000

Py Ps Pn Px
0) s obecrieueHus TpeOyeMoi ymo00yKIaabIBAEMOCTH OETOHHOMI
CMECH MYCTOTHI MEX/y 3epHAMHU KPYITHOTO 3AIOJIHUTENS TOJDKHBI OBITh

3alOJHEHBI [IEMEHTHO-TICCYaHBIM PACTBOPOM C MX HEKOTOPOM pa3lIBHK-
KOM:

(10)

L B, T, oK g

Py Ps  Pn Pk

II, B, I1, K, — pacxoasl 11IeMeHTa, BOJIbl, IECKa U KPYMHOTO 3a-
MIOJIHUTETIS, KT

(11)

rIe.
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Py Pys Pys Py — MCTUHHBIE IUIOTHOCTH dTHX MaTEPHANOB,
kr/om>;

Py —HACHIITHASA TUNIOTHOCTH KPYITHOTO 3aIIOTHUTEIL, kr/am>;

Q) — TMyCTOTHOCTh KPYITHOTO 3aIOJIHUTENSI B PHIXJOHACBIITHOM

COCTOSIHHMH B OOJIAX CIWHHIIBI O6’I>€Ma, BbIUHUCIIAEMAA I10 (bOpMy-

ne:
o, =1- Lo (12)
P
kp& — Oe3pa3MepHbIi KOA(PGUIIMEHT pa3IBUXKKH 3€PEH KPYITHO-

'O 3aMOJHUTENIS [IEMEHTHO-TIECYaHbIM PACTBOPOM.
Pemrast coBmectHo ypasHenust (10) u (11), momyunm GopMyiIsl s
ompeJeieHrs pacxo/1a KpymHoro 3amnoiauress K, kr:

x=_ 1000 (13)
a.k,, +i
pHK pK
n rtecka I1, xr:
7 =[1000-| £+ B+ Kl (14)
Py Pp Pk

3nauyenne K0d(GUIHEHTa pa3aBIDKKY 3epeH B Gopmyite (13) Haxomsr
C Y4eTOM 3aJ[aHHOTO TOKa3aTelisl ya000yKIaIpIBAEMOCTH OCTOHHOM cMe-

cu. Ecnm cmechk xectkas, K . IpuHnMaror B mpenenax 1,05...1,15Hem

OoJIBLIIE TTOKA3aTEeNb KeCTKOCTH JK, TeM MEHBIINM JOJDKHO OBITH 3HAye-
mue Kk -y B cpennem 3HadeHue ko3(hdUIMEHTa Pa3ABIKKHA 3€PEH IS
JKECTKHMX cMecel cocrasister 1,1,

JIJis TOABMIKHBIX OCTOHHBIX CMECel, XapaKTEePU3yeMbIX OCaIKON KO-

nyca OK, smauenms K OTIPEIETISIOT B 3aBUCUMOCTH OT O0BheMa Iie-

p.3.’?
MEHTHOTO TecTa W BOJOIMOTPEOHOCTH Iecka. BHawane paccUMTBHIBAIOT
00beM LeMeHTHOro Tecta Vyr o Gopmye:

V,, = aq.B (15)
Py Ps
Janee o rpaduky (puc. 4) HaxoAAT HavYAILHOE 3HAUYCHHE KOIPPHUITH-
eHTa Pa3BWKKKM K, , M KOPPEKTUPYIOT €ro ¢ YY4ETOM BOJONOTPEGHOCTH

IecKa.
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k, =k +(7-B,)D,03 (16)

, p.3 D3
kp.3.
15 Sl
/
1,4 —
1,3
1,2
200 250 300 350 400

Vuyr, am?
Puc. 4.3unauenus kp ,. JUISL TIOJBFOKHBEIX OCTOHHBIX CMECEH, TIPUTOTOBIISEMBIX €

NMpUMEHEHHEM TIeCKa cpeHeit KpymHoctu (B,=7%)

Ha sTtom 3akaHumBaeTCsl pacueT HavadbHOTO cocTaBa OeroHa. Pac-
XOJbl [IEMEHTA, BOJIbI, KPYITHOTO W MEJIKOTO 3arlOJIHUTENIEH 3alHuChIBAIOT
oTaenbHO. [lpu clnoXeHHHM HX TONYy4Yal0T TEOPETUUYECKYIO CPEIHION0
IJIOTHOCTh CMECH, BBIPQXKCHHYIO B Kr/me.

6. CocraB OeToHA MOKHO BBIPA3UTh B OTHOCHTEJIBHBIX €IMHHIAX IO
Macce Wi 00beMy. B 3TOM ciydae 3a eIuHHIlY MPUHHUMAIOT MacCy WIN
00BEeM IIEMEHTA, BHIpakas KOJIMYECTBO APYTHMX KOMIIOHEHTOB IO OTHO-
IIEHUIO K IIEMEHTY.

CoctaB 6eTOHa O Macce:

(17)

rae: I, B, I, K — pacxoas! 11eMeHTa, BOJbI, IIECKa U KPYIIHOTO 3amoJ-
HUTEIS B KWJIOTpaMMax Ha v Getona.
Cocrag OeToHa 110 00BEMY:

Vi Vo Vo Ve g M Vo M ”

Vi Vg Mg M VY
rue. Vi, Vi, Vk —00beMbl LIEMEHTa, [ECKa U KPYIHOT'O 3alOJHUTEN]

B PBIXJIOHACHITHOM cocrosiHuu (qM°) Ha Im® GeroHa, Vi — 06beM BOMBI
(o) Ha Iv® GetoHa.

-4 B . -1 . K
V,=——V,=—; V; =——V, = (19)

Py P P P uk




rae: 0, —IUIOTHOCTB BOJbI, IPUHUMAaeMas paBHOM 1 kr/nv’;
Puy s+ Pups Pux — HACBHIIHBIC IUIOTHOCTH LEMCHTA, IECKa H

KPYIIHOT O 3alIOJTHUTCIIA.

7. Pacdet coctaBa OeTOHA MPOM3BOAAT, UCXOIA U3 yCIOBUSA, YTO 3a-
nmosHUTeNn cyxue. [lodydeHHBI COCTaB Ha3bIBAIOT JTA0OPAaTOpHBIM. B
JNEHCTBUTEIHHOCTH TECOK W KPYIHBIA 3arlOIHHUTEIbh BCETJa COICpXKaT
HEKOTOpPOE KOJHYECTBO BOJBI, YTO HEOOXOJUMO YYHTHIBATH MPU Ha3HA-
YeHUU pabodero cocraBa OeTOHA. B 3TOM cilydae OMpenensioT BIIaX-
HOCTb 3aIlOJIHATENICH, pACCUUTHIBAIOT MAcCy BOJBI, COACPIKAIICHCS B 3a-
MOJTHUTEJISAX, ¥ Ha 3Ty BEJIMYMHY YMEHBIIAIOT Maccy J00aBiseMoi B Oe-
TOHHYIO CMECh BOJIbI, OBHIIIAS Ha 3Ty )K€ BEJIMYUHY PACXO/| 3aMOTHUTE-
neii. KomuvecTBeHHO pabounii coctaB O€TOHA OTIMYASTCs OT JabopaTop-
HOT0, HO ()aKTUYECKH KOJIMIECTBO BOJBI M CYXHX KOMIIOHEHTOB B OCTOHE
OCTaeTcsl MPEKHUM — KaK U B 1a0OpaTOPHOM COCTAaBe.

8. Ilpu Ha3HaueHWW O3MPOBKH MaTEpUaloOB Ha 3aMec OeTOHOCMeE-
CUTEIISI CIIEAYEeT YIUTHIBATh, YTO OOBEM TOTOBOM OETOHHOUW cMecH OyneT
MEHBIIIE CYMMapHOTO 00beMa UCXOJIHBIX CHIITYYNX KOMIIOHEHTOB B PhIX-
JIOHACKIITHOM COCTOSIHMH BCJICJICTBHE YMCHBIIICHUS 00beMa CMECH IIpU
MEepPEeMEITUBaHUK. DTO TPOUCXOIUT MOTOMY, UYTO 3€PHA Pa3HOTO pa3Mepa
MpU MEepEeMEIINBAaHAN PABHOMEPHO PacCIIpeIeITIoTes B 00beMe OETOHHON
CMECH — 3€pHa I[EMEHTa PacCIoJiaraloTCs B IyCTOTaX MEXKAY 3epHaMU
TecKa, 3epHa 1mecka — MeXly 3epHaMu 1ieOHs. Eciiu Ha3HAYUTh JO3HPOB-
Ky KOMIIOHEHTOB JIMIIb MCXOJsl U3 00beMa OETOHOCMECHTEINS, CyMMap-
HBIA 00BEM ITHX KOMIIOHEHTOB B PHIXJIOHACBIITHOM COCTOSIHUH ITPEBBICHT
o0bem OeroHocmecutens. [loaToMy B pacdeT HEOOXOAMMO BBECTH IIO-
paBKy —K03(QULIMEHT BhIX0Aa OETOHA!

= 1000
Vi +Vi + Ve

rIe. VL'I , V1'7 , V1'< — 00BEMBI IIEMEHTA, TIeCKa M KPYITHOTO 3arl0THHUTE-

(20)

JISL B PBIXJIOHACKITTHOM cocTosHEE (mM°) Ha 1m° GeToHa mo pabodeMy co-
CTaBy.

KoadduiueHt BbIxo/1a Bceria MEHbIIE SAUHHUIIBI M HAXOAUTCS B Mpe-
nenax 0,6...0,758 3aBHCHMOCTH OT ITyCTOTHOCTH 3aIlOJIHUTENICH U COCTa-
Ba OeroHa. To ecTh KOI((UIMEHT BBIXOA MOKA3bIBAET, KAKyl0 YacTh
ob6beMa OETOHOCMECHUTENTS 3aHUMACT TIepeMeliaHHasi OCTOHHAS CMECh.
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9. 3nas ko3¢ PULKEHT BbIXoaa OETOHA, MOKHO PaCCUUTATh JO3UPOBKY
MaTepHaioB B pabodeM COCTOSHUW Ha 3aMeC 0ETOHOCMECHTENST 00beMOM
V:

—£Z@£ "B':fzgqu

= 1000 * 1000
: AV ,
=Y i e =BV (21)
1000 1000
rne: I, B,, II,,, K|, —pacxozpl LeMeHTa, BOJbI, [IECKA U KPYITHO-

T'O 3aIOJIHUTENS 10 paboyeMy COCTaBy Ha 3amMec OETOHOCMECHTEINS BMe-
CTHUMOCTBIO V, KT;
u' BI H’ KI _
, B, , pacxo/sl IEMEHTa, BOJIBI, IECKA U KPYITHOTO
3amosHuTe s Ha 1 M° GeTOHa 10 paGodeMy COCTaBY, KT.
O6mnem GetoHa B 3amece onpeaersiercs no gopmyre:

V, =BV (22)

10. ITpu npousBoacTBe pabOT B 3MMHEE BPeMs U B MEKCE30HBE, KOTIa
CpeAHeCyTOYHas TeMIlepaTypa BO3AyXa omyckaercsa Hmwke +5°C, mms
oOecriedeHus HOpPMAaIBHOTO Habopa TPOYHOCTH B HAYaIbHBIC CPOKH
TBepIeHUs OeToHa TpeOyeTcsl MPUMEHITh METObl 3UMHETO OETOHHUPOBa-
Hus. OHU HampaBJIeHBl Ha oOeclieueHHne YCIOBHU JUia Habopa OeToHOM
Kak MHHHMYM Kputunaeckoi nmpounoctr (30...50%ripoekTHO# B 3aBUCH-
MOCTH OT KJiacca OeToHa), a /yisi OOJIBIIUHCTBA HECYIIUX KOHCTPYKITHA —
50...70%mnpoekTHOH MPOYHOCTH B BO3MOKHO KOPOTKHE CPOKH. 3amopa-
KMBaHWE OCTOHA B HAYaJIbHBbIE CPOKU TBEPJCHUS NMPHBOJUT K Hapylle-
HUIO €r0 CTPYKTYPbHI, CHIDKEHHIO TPOYHOCTH W OKCIUTyaTaIl[MOHHBIX
cBoiicTB. CuMTaeTcs, 4YTO 3aMOpaKMBaHUE OeTOHA, HAOpaBIIETrO KPUTH-
YECKYIO MPOYHOCTD, CYILIECTBEHHO HE CKA3bIBACTCS HA €0 CBOHCTBAX.

BeroHHast cMech TIpH yKJIa ke B ONMaIyOKy JIOJKHA UMETh TEMIIEPAaTy-
Py, OmpenenseMylo pacueToM IJisi KOHKPETHOrO METOAa 3UMHEro 0ero-
HUpoBaHus, U He HWke +5°C. XpaHsmmecs Ha OTKPBHITBHIX CKJIaiax 3a-
MOJTHHUTENIA UMEIOT OTPUIATEIBHYIO TeMIlepaTypy. LleMeHT, Haxosmuii-
Csl B CHIIOCHBIX 0aHKaX, Takke OocThiBaeT. [[03TOMy BO3HMKaeT HEOOXO-
JUMOCTB TTOJIOTPEBA 3aIOIHUTENICH W BOJBI C TEM, YTOOBI MTONyYUTh TPE-
OyeMylo TemriepaTypy OCTOHHOH cMecH. 3alOTHUTENN MOAOTPEBAIOT 10
Temreparypsl He Bbine 60°C. Boay HarperaroT no Temmeparypsl 60...90
°C. INomorper memeHTa 3ampemiactcs. TemmepaTypa OSTOHHOW CMeCH
TIPY TaKUX YCIIOBUSAX OKasbIBaeTcs B mpesenax o +45C.
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TeMnepaTypy nogorpena 3aIIOJIHUTEICH MOXKHO HCIMOCPCACTBCHHO
OIMpCACIUTb U3 YPAaBHCHUSA TCILIOBOTO 6ancha, KOTOpPOC COCTABJIAIOT U3
YCJi0BuUA, YTO TCILJIOTAa OT OCTBIBaHUA BOJABI IEPECAACTCA LIEMCHTY U 3a-
TIOJITHUTCIISIM:

Cy; LB [th.H. _tE.C.) =
= Cu y [qtz;.c. _tH.Ll.) +C EQH"'K) eqs.c. _t3)

rae. Cp CU y C3— YACJIbHBIC TCIIJIOCMKOCTH BOJBI, IECMCHTA U 3aII0JI-

(23)

HUTEJICH COOTBECTCTBCHHO, IS IIPAKTHYCCKHUX ueneﬁ MOKHO NPHUHATH,

10 ¢, =, 0,840 | _ 4 5 A ;

ke dC xeOC
1], B, I1, K —pacxonbl MaTepranos Ha 1 M OeToHa, KT

t, ; —TemMnepatypa, 10 KOTOpoil nojorpesaiot Boay, °C;
t; . —3ananHas Temneparypa 6eToHHOM cMecH, °C;

t — HavaJIbHas TeMIleparypa liemMenra, °C;

H.I].
t, — ompenenseMoe 3HaueHHE TEMIIEPATYphl MOJOrPeBa 3amo-

nutenei, °C.

Jns ynporeHus BblUKUCIEHUA MOXHO BMecTo [[, B, I u K nojcra-
BUTH B ypaBHEHHE TEIUIOBOIO OajaHCca COOTBETCTBYIOIIHME WM YacTH U3
BBIPKCHHSI COCTaBa OCTOHA B OTHOCHTENBHBIX SAMHHUIIAX MO Macce (CM.
n. 6). Kak BugHO n3 dopmyisl (23), koHeuHas TeMneparypa noaorpesa
3a0JHUTENEH C TOCTATOYHOM JUIsl MPAKTUYECKUX LIeJIed TOYHOCTBEO MO-
XKeT OBITh ompezeNicHa U 0€3 3HAHWS MX HAYaIbHON TeMIIEpPaTyphl U CO-
CTOSIHHSA, KOTOPbIE HEOOXOIUMO YUUTHIBATh NpU 00Jiee TOUHBIX METOAAX
pacuera.

11a. B cayyae, eciu Ha CTPOMTEIBCTBO MOCTYMAET IIEMEHT IPYToit
MapKH, OTIMYHOW OT OTpeaesieHHoH B m. 1, HeoOXxoammo it obecrede-
HUSl 3alaHHOW TMPOYHOCTH BHECTH B COCTaB OeToHa W3MeHeHHs. B
MIEPBYIO OYEpEellb OHU KacalOTCs pacxoja IEMEHTa, XOTs PacXoJbl Mmecka
Y KPYITHOTO 3aITOJIHUTEIIS TAKXKe CICAYET KOPPEKTHPOBATh. 31€Ch MOTYT
BCTPETUTHCS /IBa BapHAHTA.

Bapuanm nepeviii: Mapka ieMeHTa TIPEBHIIIACT HANOOJBIIIYIO U3 yKa-
3aHHBIX B TaOu. 1 mis gaHHOTO Kiacca OeToHa. DTO BBI3BIBACT HEOOXO-
JUMOCTH ITOHU3UTHh aKTUBHOCTH BHICOKOMapOYHOTO IIEMEHTA MyTEM TIIa-
TEJIHHOTO CMEUIMBAHMS €r0 C TOHKOMOJIOTOHN I00aBKOM-HANOJHHUTEIEM
(mOMeHHBIH TpaHyIMpOBaHHBIH HUIaK, 3072 TOC, U3BECTHSAK, KaMCHHAS
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MyKa # 1p.). B npoTuBHOM ciyuae, Korja i OCTOHA HU3KUX KJIACCOB
WCTIONIB3YIOT BBICOKOMApOYHBI Hepa30aBJICHHBINA T00aBKOW IIEMEHT,
pacxoll ero, onpeneIeHHBIA U3 YCIOBHUS TIPOYHOCTH OETOHA, MOXKET OKa-
3aThCsl HIKE MUHUMAJIBHO J0IyCKaeMOro, yKa3aHHOro B Tadi. 9, u npu-
JeTCsl T00aBIATh JAOPOTOCTOSAIINIA IIEMEHT JO PEKOMEHIyeMOTO MUHHU-
MyMa C IIeJIbI0 00eCTIeYeHISI INTIOTHOCTH OETOHA, UTO HepaIMOHAIBHO.

[Ipu BBenmeHMH MO00AaBKU-HATIOTHUTENS TIOIYYaeTCs CMEITaHHOE BsI-
Kyllee, aKTUBHOCTh KOTOPOTO YOBIBACT MPOMOPIIMOHAIBHO KOJTHYECTBY
nobasku. CojepxaHue JOO0ABKU B CMEIIAHHOM BSDKYIIEM d, JTOJTU €IH-
HUIIBI, MOXKHO OTIPEICTUTE 110 (hopMyIIe:

R —_
o= R (24)
R,
rue: R, —axTuBHOCTH (Mapka) paz0aBiIsEMOro IEMEHTA,

RCM — AKTUBHOCTb CMCHIAHHOTO BAXKYIICTO, COOTBCTCTBYIOMIAA

peKoMeHTyeMoi B Tabn. 1 Mapke mieMeHTa.

Bapuanm emopoui: mMapka IeMeHTa HIDKE pPeKOMEHIyeMou. B aTtom
Clly4ae HUKaKUX MUHEPAIBHBIX T0OOABOK B IIEMEHT BBOJIUTH HE HYXKHO, a
pacder cieayeT BeCTH OOBIYHBIM IMOPSIKOM, HCIIONB3YS HOBYIO MapKy
[IEeMEHTA.

116. YacTo mpodHOCTh OETOHA, UCXOMASI U3 YCIOBUH CTPOUTEIILHOTO
MPOM3BOJICTBA, JIOJUKHA OBITH JOCTHTHYTa HE B TOT CPOK, KOTOPBIA yKa-
3aH B 33/IaHUH, a B Apyroi. [Ipu s3ToM TpeOyeTcs onpeneuTs n3MEeHEHUE
pacxona nieMeHTa. B 3TOM citydae 3ajaHHYIO POYHOCTH OETOHA B CPOK N
THEH CcIIeyeT MPUBECTH K TOW MPOYHOCTH, KOTOPOM OyneT obamats Oe-
TOH B Bo3pacte 28 qHell TpH MOMOIIH JIOTapUPMHIECKON 3aBHCUMOCTH.

ﬁ:lg_ZS, wim R, =R 928 (25)
R, lgn Ign
rIe: R, — Ipo4YHOCTH Ha C)KaTHE, KOTOPOH JOCTHIHET OETOH B BO3-

pacte 28cyToK;
R, —3azaHHas npoYHOCTH OCTOHA B CPOK 71 THEH.

JanHas JorapupmMuvecKkas 3aBUCUMOCTh CIIPaBEJIHBa [Tl OeToHa Ha
MOPTIIaHAIIEMEHTE, TBEPICIOIIET0 B HOPMAIBHBIX YCIOBHUSX TPH CPOKax
tBepaeHus N=3...90cyToxk.

Heo0x0auMoCTh TaKOTo MpPUBEICHUS 00YCIOBJICHA TEM, Y4TO PacyeT-
Has popmyna (3), cBA3BIBAIOIIAs IIPOYHOCTH OETOHA C TTApaMETPaMH €ro
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cocTaBa, BBIBEJICHA IS OCTOHA, TBEpACIOIIEro 28 AHel B HOPMAaJIbHBIX
YCIIOBUSIX, ¥ TOJIBKO B 3TOM CJIydae IPUMEHUMBI yKa3aHHbIC B (opMysie
KO3 (D PUITHEHTEI.

12. MHorue BakHBIC CBOMCTBa OETOHA — MOPO30CTOHKOCTH, BOJO-
HEMPOHUIIAEMOCTh, KOPPO3MOHHASI CTOMKOCTh — TECHO CBSI3aHBI C OCO-
OEHHOCTSIMH CTPYKTYPHBI, B 4ACTHOCTH, C TIOPHCTOCTHIO OeToHa. B TuioTHO
YIIO’)KEHHOM O€TOHE MOPHI 00pa3yloTcsi, B OCHOBHOM, BCIIEACTBUE HCIIape-
HUSL CBOOOAHOM BoAbl. Pazmepsl BO3HUKAIOIIMX MOpP HEOAMHAKOBBI. OT-
pHUIIATENHFHO BIMAIOT Ha MEpEeYNCIIEHHBIE BBIIIE CBOWCTBA OETOHA MaKpo-
Topsl, pasMep KoTopsix Gonee 10°cM. Boee MenKue Mopbl, 3amoNHEH-
HBIE aJCOPOLHOHHO CBA3aHHON C LIEMEHTHBIM TelieM BOJOW, HE OKa3bl-
BalOT HETaTHBHOTO BIMSHHSA HAa MOPO30CTOMKOCTH M BOJIOHETIPOHHUIIAE-
MocTh O6etoHa. [loaTOMy A1 OlleHKH 3THUX CBOMCTB O€TOHA BaXKHO 3HATH
€ro MaKpOIIOPUCTOCTh, KOTOPYIO MOKHO BBIYHCIHUTDH CIEAYIOLIIMM 00pa-
30M. [[eMeHT CBs3bIBaCT XUMHYECKH W BOJIbI (CunTast B 101X (IPOIICH-
Tax) OT MacChl IEMEHTA) ¥ MPUMEPHO CTOJIBKO )K€ aICOPOIIMOHHO B MHK-
pomopax rens. CrnenoBaTenbHO, oOliee KOJWYECTBO BOBI, CBA3aHHON
neMeHToM, Oyner 2w. O6wem makponop (kammuisapasix) I1g,%, obpaso-
BAaHHBIX HECBSI3aHHOHN BOJIOH, ONIPEACIIIOT 110 (hOpMyIIe:

= B2 20WH 0, (26)
1000
rae: ], B —pacxoisl IeMEHTa 1 BOJIBI 3aTBOpEHHs Ha 1 M° GeTOHa, KT
W — OTHOCHTEJIBHOE KOJMYECTBO BOJBI, CBSA3aHHOW LIEMEHTOM,
JOJH €AUHULIBL.
Oo6myro mopucrocts 6etoHa [15,%, paccunThiBarOT MO Gopmyie:

o= B-wty 100% (27)
1000

B nelicTBUTENBHOCTH ke 00Ias MOpUCTOCTh OeToHa OyaeT OobIie
BBIYHCIICHHOM 110 (hopmylie (27), MOCKONbKY HE ydITeH 00bheM BOBJICUCH-
HOTO BO31yxa, PaBHBIN 2...6%.Mop030CTONKOCTh OCTOHA 3HAYUTEILHO
BO3PACTACT, €CIM 00bEeM KAMMJUIAPHBIX MOp MeHbIne 7%. Makpornopu-
CTOCTh MO’KHO YMEHBIIUTH CHIKeHUeM B/, uTo mocTHraercs KOMILIEK-
COM CPEJICTB: THIATEILHBIM ITOI00POM 36PHOBOT'O COCTAaBa 3aIlOJTHHUTEINCH,
MPUMEHEHHEM TUTACTH()UKATOPOB, WHTCHCUBHBIM YIJIOTHCHUEM OCTOH-
HOH CMeCH U T.J.

13. CrouMocTh MaTepraloB s usrotosinerns Im® GertoHa ompese-
JIIEM C UCIIOJIb30BaHUEM IIEH, IPUBEACHHBIX B Ta0m. 10.
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Tabuuma 10

ycpeI[HCHHBIC OIITOBBIC LICHBI HA MATCPHUAJIbL

st MockoBckoit ooactu Ha 2014r.

Marepua Eqnanma OrmrroBas 11eHa,
H3MEpPEHUS pyo.
TTopTnanameMeHT 6€3100aBOYHBIH
I111 40010 (LIEM | 32,5H) T 3 600
I111 500710 (LIEM | 42,5H) T 3750
111 550710 (LIEM | 52,5H) T 4 200
ITopTnananeMeHT OBICTPOTBEPACIONTHI
111 400-710-5 (IEM | 32,55) T 3 800
11 500-710-5 (IEM | 42,55) T 3 950
INopTnananemMenT ¢ MuHepaabHBIME qoOaBkamu 10 20%
111 4007120 (UEM Il 32,5H) T 3450
11 5007120 (UEM Il 42,5H) T 3 650
[opTnananemMeHT cynabpdaTocToNKul
IHEM | 32,5H CC T 3700
IHEM | 42,5H CC T 3900
[ 1akonopTaaHALEMEHT
HITIIT 300 (IEM Il 22,5H) T 2 450
LITIIT 400 (IEM 11l 32,5H) T 2 800
HITILT 500 (IEM Il 42,5H) T 3100
IIynonaHoBbIl IEMEHT
LIEM IV 32,5H | T 3200
111eOeHb rpaHUTHBIN:
¢dpaxmus 10-20 M3 1 600
¢dpaxmus 20-40 M3 1550
¢dpaxmus 40-70 M3 1 400
cmech ppakumii 5-20Mm M3 1 800
cmech ppakumit 5-40Mm M3 1 600
cMmech ppakuuii 5-70Mm M3 1100
I'paBuii JuIs CTPOUTENBHBIX PA0OT:
¢dpaknus 5-10 M3 1700
¢dpaxmus 10-20 M3 1 300
¢dpaxmus 20-40 M3 1250
¢dpaxmus 40-70 M3 1100
cMmech ppakuuit 5-20mMm M3 1350
cmech ppakunit 5-40Mm M3 1250
cMmech ppakuuit 5-70Mm M3 850
Ilecok it CTPOUTENBHBIX PaObOT M3 500
Bona M3 25
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2. IPUMEP BBINIOJIHEHUS PACUETHO-TPA®UYECKOM
PABOTbI

3ananmue

Paccuurars cocraB OeroHa Kiacca mo mpouyHoctd B20 mpu HOpMma-
TUBHOM K03(¢¢unpenTe Bapuanyu npouHoct 13,5%,npenqHasHayeHHOTO
1l OETOHMPOBAHUS JKENE300€TOHHOTO MEPEKPHITHS MPOMBIIIIICHHOTO
3MaHus. Y CIIOBUS DKCILTyaTallid HOpMaytbHBIC. [10MBIKHOCTE OCTOHHOM
CMEcH 0 OcajKke KoHyca cocTaBisieT 5...7 cM. CMech yKaabIBaeTcs C
BuOpanmeii. MuHMManbHeI pasMep cedeHus KoHcTpykuuu 200 mwm,
HaMMEHBIIIEe PACCTOSHUE B CBETY MEXKIY CTEP)KHIAMHU paboueil apMaTypbl
60 mm.

3epHOBOIi COCTaB 3allOJHHUTENIEH pUBEAeH B Tabm. 11.

Tabmmma 11
Bun Yacrtable ocTaTtku, %, Ha CHTaX C pa3MepOM OTBEPCTHH, MM
3aII0JIHUATEIIS 70| 40| 20| 10 5 2,3 1,29,63|0,315(0,16
IMecox - - - - - 10| 30 2§ 15 20
[{eOeHb - 5| 35| 40| 20 - - - — —
[TapaMeTpsl COCTOSIHHS 3aMOJIHUTEIICH PUBEACHBI B Ta0I. 12.
Tabmura 12
HachinHast II0THOCTS,
Bug [InoTHOCTH, Kr/z(M3 Bnaxaocts
3aMOJTHUTEIIS kr/om® B cyxom Bo sraktoM | O »g/acce,
COCTOSTHUH COCTOSTHUH 0
Iecok 2,65 1,55 1,40 4,5
[1e6enn 2,70 1,53 1,56 2,0

N

OnpeneanTs U pacCUUTATH

Buja u Mapky 1iemeHTa.
. CooTBeTCTBHE 3€PHOBOTO COCTaBa IMECKA W KPYIHOIO 3aIlOJIHUTENS

TpeOoBaHUsM cTaHmapta. MoJyidb KPYITHOCTH ¥ BOJONOTPEOHOCTH
necka. CoOTBETCTBUE HAUOOINBIICH KPYITHOCTH 3aIlOJIHUTENS pa3Mme-
paM CeucHUS U XapaKTepy apMUPOBAHUS KOHCTPYKITUH.
3. lleMeHTHO-BOJHOE OTHOIIEHHUE 1O POPMYJIEC MPOYHOCTH OeToHA. BhI-
yrcauTh B/,
4. Tlo Tabnuile BOAONOTPEOHOCTH OETOHHON CMECH OTPEACITUTH PACXOJ
BoztbI Ha 1 M° GeTona. PaccuntaTh pacxos 1ieMenTa. IlomydeHHoe 3Ha-
YCHUE COTIOCTABUTH C MUHUMAITLHO JIOIYCTHMBIM.
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5. Pacxon marepuanoB Ha 1 M° GeTOoHa, MCXOMs U3 HEOOXOIMMOCTH TI0-
JYYUTh TUIOTHYIO CMECh; YCTAHOBUTH CPEIHIOI TUIOTHOCTh OCTOHHON
CMECH.

6. CocraB OeTOHA B OTHOCHUTENIBHBIX CAMHHUIIAX 10 MACCE U 10 00BEMY.

7. V3MeHeHue MO3UPOBKU MAaTEPHANIOB C YYETOM BIIAXKHOCTH 3aIlOJHU-
teneit. Pabounit coctaB 0€TOHAa B OTHOCHTEIFHBIX SAMHHIIAX.

8. Koadodunuenr Beixomga OeroHa padodero cocraBa U o0beM OeTOHa,
MOJIy4aeMOTO0 B OJIHOM 3aMece OCTOHOCMECHTENsS] BMECTUMOCTBIO
1200:m°,

9. Jlo3upoBKYy MaTepHaioB 1o paboueMy COCTaBy Ha 3amMec OETOHOCMe-
CUTEIIS.

10.TemnepaTypy moiorpeBa MaTepHalioB JJIs MMOJYYCHUST OCTOHHON CMe-
cu ¢ temmeparypoit 25 C (cocraB OeroHa TpUHMMATH MO I 5).
HavaneHyro TeMIiepatypy MaTepuajioB cM. B Ta0i1. 13.

Tabmmna 13
Martepuanst Hauanpnas remneparypa, °C
Ilement -5°C
Iecok -15<C
KpynHelii 3anonaurens -15T
Bona 85 °C

11. M3menenue pacxojia MEeMEHTa MO CPaBHEHUIO C COCTABOM IO 1. 5,

NP YCJIOBHH, YTO PACcXOJl BOABI B OCTOHE OCTAETCS TEM XKe, €CIIH:

a) Ha CTPOMTENILCTBO MOCTYIHI MOPTIaHaAIieMeHT Mapku 600;

0) TpeOyemas IPOYHOCTH OETOHA MOKHA OBITH JOCTHTHYTa B BO3-
pacte 14cyr, a He 28¢yT, Kak ObLIO YKa3aHO B YCIIOBHH 3a/1aHuU.
[Tynkter 11a u 116 pemarorcst pa3aeiabHo.

12. IMopucrocts 6eToHa B Bo3pacte 360 cyT HOPMAJIbHOTO TBEPIACHUS,
YYUTBIBAS, YTO K ITOMY CPOKY Macca XUMHYECKHU CBSI3aHHOU BOJIBI CO-
craBuT 18 Y%macce! iemeHra.

13. CymMMapHy0 CTOMMOCTh MaTEpUAIOB, PACXOIYEMBIX Ha M3TOTOBJIC-
rre 1 M° GeTOHa, M 0JII0 CTOMMOCTH, TIPUXOSIIYIOCS Ha IIEMEHT (CO-
craB OETOHA MPUHUMATH 1O II. 5).

Pemenue
1. OnpenensemM BUA M MapKy IieMeHTa. [I0CKONBKY YCIIOBHS 3KC-
IUTyaTallid HOPMAaJlbHbIC, MOKHO MPUMEHUTh MOPTIAHAIIEMEHT, IIUIAKO-
MOPTIAHIIIEMEHT, MOPTIAHAIIEMEHT C MHHEPAIGHBIMH J100aBKaMH,
OBICTPOTBEPACIONTHH MOpTIaHAIIeMeHT. OCTaHaBIMBAaEM BBIOOp HA TIOPT-
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JAH/AIIEMEHTE C MUHEPAIbHBIMHU J00aBKaMH, XapaKTEPUCTUKHA KOTOPOTO

Ha3HA4aeM 1o Talu. 3: ucTHHHAs wIoTHOCTE 3,1 kr/aM°, HACKHIMHAS MIOT-

HocTh 1,3 kr/mv>. TIOpTIIaH/IIIEMEHT ¢ MHHEPAIbHBIME JOOABKaMH, 001a-

Jast TEMH K€ TEXHUISCKHMH CBOMCTBaMU, YTO M 0e3700aBOYHBIN IIEMEHT,

HO UMEET 110 CPABHEHUIO C TIOCJICAHUM MEHBINYIO CTOUMOCTH (Tabu. 10).
Jiis Oerona kimacca mo npoyroctd B20 tabn. 1 pekoMeHIyeT [eMEHT

Mapku 400.Beidoupaem Mapky riemerra 400. Takum oOpa3oM, ajis JaHHO-

ro 6etoHa OyneT nmpuMmeHsThes nopTiananement 111 400-7120.

HasHayvasi sud u mapky uemeHma, criedyem no mabn. 10 nposepums
Hanu4ue u cmoumMocms 8bibpaHHO20 uemeHma. Ecnu no mabn. 1 mpeby-
emcs npuHsme yemeHm mapku 300, 803MOXxHbI criedyrowjue eapuaHmel:

— Bbibpams wnakonopmnaHouemeHm mapku 300.

— [lpuHsamb mMapky uemeHma ebiwe pekomeHdyemol (400). B amom cry-
4yae pacxod uemeHma e 6emoHe, ornpedenéHHbIU U3 yCr08Us NMPOYHO-
cmu (cm. nn. 3—4 npumepa), MOXem OKa3ambCs HUXe MUHUMAasbHO
donycmumozo (mabn. 9). Toada criedyem npuHsIMb pacxod ueMeHma
no mabn. 9, a pacxod 600bl CKOPPEKMUPOBAMb, HE MEHSISI 3Ha4YeHUe
8odoueMeHmMHo20 omHoweHusi (CM. M. 4 npumepa).

- «Pasbasumb» yemeHm bornee ebicokol mapku (400, 500) dobaskamu-

HarosHumensamu Orisl Moly4YeHUs1 CMeWaHHO20 8XXYyWe20 C aKmueHo-
cmbto 300 kaclcm® (cm. 0. 11a npumepa).

2. OueHrBaeM HEOOXOJUMBIEC XapaKTEPUCTHKHU 3aMOTHUTEICH.

OrmpenienisieM COOTBETCTBUE 3EPHOBOTO COCTaBa MecKa TPeOOBaHUSIM
CTaHJapTa — pacCUYMTHIBAEM MOJIHBIC OCTaTKU Ha curtax (Tadm. 14),ctpo-
uM rpaduk 3epHOBOrO coctaBa (puc. 5).

Tabmmma 14
Pe3ynbpTaThl mpocenBaHus necka
ITokazarenu, Pa3mepbl OTBEpPCTHI CUT, MM
pa3MepHOCTD 5 2,5 1,25 0,63 0,315 0,16
OcTaTKu YacTHbIE aj, %0 — 10 30 25 15 20
OcrtaTku nojHble Aj,% — 10 40 65 80 100

ITo dhopmyie (1) ompenenseM MOIYITb KPYITHOCTH TIECKA!

- (AZ,S-"Al,zs"'A 063t A 0215t A o35 _ 10+ 40+ 65+ 80- 100
M, = = = 2,95.
100 100
[To 3HaYeHHI0 MOAYJISI KPYITHOCTH M IOJHOMY ocTaTKy Ha cute 0,63
JaHHBIA TeCOK OTHOCUTCSA K KpymHbIM (Tabn. 5). ITo rpaduxy (puc. 3)

onpeziensieM BOAONOTpeOHOCTh Tecka: B, =5%.
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Ai, %

o 1 = | |
10 pta

20
58 //
o | g

50 / 2
ol LY.L
/ V,
70 /
sol I/
90
7000,16 0,315 0,63 1,25 25 5

Paamepbl 0TBEpPCTIN KOHTPOIIbHBIX CUT , MM
Puc. 5.1’ paduk 3epHOBOTO COCTaBa mecka
1 — nonyckaeMast HIXKHSISI TpaHiLa KpymHOCTH necka (M =1,5); 2 —pexoMeHnay-
emasi HIbkHsis rpanuna kpynaoctr (M=2,0) ans 6etoHoB kiacca B15 u Beie; 3
— pexoMeHyeMas HukHsis rparuiia (M, =2,5) nist 6eronoB kinacca B25 u Beitire;
4 — nomyckaemasi BepXHss rpanuna kpynaoctu (M =3,25);
5 —KkpuBas MpocenBaHus MecKa

BrIBoA: IO 36pHOBOMY COCTaBY JaHHBIN TIECOK YAOBICTBOPSIET TpeOo-
BaHusAM ['OCT u Mosker ObITh MCHONB30BaH Ui 0eToHOB kiacca B20 u
BBILIIE.

OrnpexenseM COOTBETCTBUE 3€PHOBOI0 COCTaBA KPYIMHOT'O 3aIOIHUTE-
st (meOHs) TpeOOBaHUSIM CTaHAapTa — PACCUMTHIBACM IOJHBIE OCTATKH
Ha cuTax (tabsa. 15),crponm rpadux 3epHoBOro cocrara (puc. 6).

Tabmuna 15
PesynbpTaThl mpocenBaHUs KPYIMHOTO 3aOJHUTENS
IToka3zarenu, Pasmepsl oTBepCTHI CUT, MM
pa3MepHOCTh 70 40 20 10 5
OcTrarky yacTHeIE a;, % — 5 35 40 20
Ocrartku noyiHeie A;,% - 5 40 80 100

Haunbonpmas xpynanocts D=40mm.
Haumensbias kpymHocTh d=5MM.
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Ai, %

10 -
20 ——
30 _—

40
50

60 /
70 ol

80 /

90 /

100

d=5 0,5(d+D)=20 D=40 1,25D

PaaMepb/ orBepchﬁ KOHTPOJIbHbBIX CUT , MM
Puc. 6. paduk 3epHOBOTO COCTaBa KPYITHOTO 3aMOIHUTEIS

BrIBoa: 110 3¢pHOBOMY COCTAaBY JaHHBIN 11eOCHb YIOBJIETBOPSET TPE-
oosanusam ['OCT.

[IpoBepsieM COOTBETCTBHE HAUOONBIICH KPYIMHOCTH 3allOJHUTEIS
pa3MepaM CEUYCHHUS U XapaKTepy apMHUPOBAHUS KOHCTPYKIIHH:

Dsl[ﬂ)mm; lI:El)minZE'[EOO: 67mm; D<67 um.
3 3 3

DSEE; Em:§[60: 45mm; D <45 um .
4 4 4

rae. b, =200mu —MHHHMANIBLHBIHA pa3Mep CEUEHUs] KOHCTPYKIIUH,
a=60mmu — MUHMMAJIbHOE PACCTOSHHUE B CBETY MEXKIY CTEPK-

HSMU paboyveil apMaTyphl.
BeiBoa: HanmbOounblnas KpymHOCcTh fanHoro mebus (D=40 mMm) cooT-
BETCTBYET pa3MepaM CEUCHHS U XapaKTepy apMHUPOBaHMsI KOHCTPYKIIUH.

B cnyyae, ecnu npu ebinonHeHuu PP necok unu KpynHbIU 3anosHu-
mersib o 3epHO80OMY cocmaey He ydoenemeopsitom mpebosaHusim [OCT,
nubo Haubonbwas KpyrnHOCMb KPYMHO20 3arofiHumerss He coomeem-
cmeyem pa3mepamM CeYeHUsI U Xxapakmepy apMupo8aHusi KOHCMpYKUyuU,
ommMedaeM 3moO U MPUHUMaeM 8 pacyem KoaghghuyueHm kadecmea 3a-
nonHumened A=0,55 (3anonHumenu noOHUXeHHO20 Kayecmaea).
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3. ITo dpopmyne (2) onpenensem TpeOyeMyro IPOYHOCTh OETOHA:
R =K, [B, =1,3020= 26MIla= 260zc/cn?,

HOpM
rIe. B —3a/IaHHOE 3HaYCHHE Kilacca OeToHa 1o npodHoctd, B20;

HOpM
K, =1,3 — xo>ppuuuenT TpeOyeMOH MPOYHOCTH, ONMpeesse-

MBI 110 TabI1. 6 ¢ yueTom 3amantoro ko3 urpenta Bapuammn (13,5%).
Ilockonbky R,y =260kec/cv’ < 1,2R, = 1, 21406 50@ec/cv®,  Tie-

MEHTHO-BOJIHOE OTHOIIEHHE ONpeiesiseM o popmyie (6):
O_ R 052260 o515

’

B AR,  0,65400
rae: R, =260kec/cu?® —Tpebyemas IPOYHOCTH GETOHE;
R, =400xzc/cm® —MapKa rieMenTa.

Koadduuuent 4 npunsat paBasiM 0,65, HOCKOTBKY 3aIlOJHUTENH 110
3epHOBOMY cOCTaBy yaoBieTBopsioT TpeboBanmsm ['OCT, mecok nmeer
ONITUMAJIbHYIO KPYITHOCTh Ul OETOHA 33JJaHHOTO Kilacca U B KadyecTBE
KPYITHOTO 3aIlOJTHUTEIIS] UCTIONB3yeTCs ICOCHb.

ITo m3BectHOMy 3HaueHmio I/B mo dopmyne (7) maxomum Bomolie-
MEHTHOE OTHOIICHUE, HEOOXOIMMOE IO YCIOBUIO IIPOYHOCTH:

B 1 1

B nHamewm cinyvae orpanudenuid B/I] mo ycnoBuio nonroseuHocTu Oe-
TOHA HET, MO3TOMY MCIOJB3yeM Haiimenusle 3Hauenus B/I] u II/B s
JlalbHEeUIIero pacyera.

4. Tlo Ta6n. 8 ompexnemnsieM pacxox Boibl Ha Im® GeToHHOI cMecH, py-
KOBOJICTBYSICh 3HAUEHUSIMU IIOJBI)KHOCTH OETOHHOM cMecH, HanOobLIeH
KPYITHOCTH W BHJa KPYIMHOTo 3amoiHuTtens. [Ipu moaBmxHOCTH OETOH-
HOW cmecu 5...7 cM u Hambonpuield kpynHoctH medHs 40 MM pacxon
BOJBI COCTaBHUT B,,5,=185 kr. YuureiBas, 9yTo mpu mMopmyne KpyHmHOCTH
2,95 BogonoTpeOHOCT Tecka paBHa 5%, o ¢opmyne (8) ompenensem
OKOHYATENBHBII pacxoi BOJBI:

B=Bs6,+(Bn—7)5=185+(5-7H=175xr.

Ha ocHoBanvu nipunsThix 3Hauenuii [I/B u B o dopmyne (9) ompe-

JIeJIsieM PacXo/l LIEMEHTa:

U:BB%:NSDLS: 262z -
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[lonmy4yeHHBI pacxo] LEMEHTa COIOCTaBIsIEM C MHHUMAJIbHO J0-
myckaeMbIM. B Hamem ciydae ycinoBus SKCIUTyaTanuu HopMmaibHble. [1o-
JaraeM, 4To KOHCTPYKIHS 9KCIUTyaTHPYETCs B IIOMEIIEHUN C YMEPEHHOMH
BJI)KHOCTBIO, TOT/Ia MUHMMAJBHBIA pacxoj MOPTJIAHIIEMEHTa C MHUHE-
panbHbIMU 00aBkamu coctaBuT 220 kr (Tabm. 9). [Tockonbky HaiiieH-
HBII pacxo] LEMEHTa He HIDKE MHHHUMAJIBHOTO, PEKOMEHIYEeMOro HOp-

MaMH, OCTaBJISIEM €ro /I JlajibHEeWIero pacyera.

B cnyuyae, ecnu pacxold uemeHma o pacdemy OKaXemcsi MeHble
donyckaemozo, credyem rnpuHsmb e2o rno mabn. 9, a pacxod 800kl yse-
nuqume, coxpaHus npexHee L/B. Hanpumep, pacxod 8o0bl cocmasnsem
160 ke, L/B=1,2, moeda LI=192 k2, ymo MeHbwe MUHUMAa/IbHO O0rycmu-
Mo20 pacxola uemeHma. B makom crnyyae npuHumaem =220 ke (ro
mabi. 9), LJ/B ocmaensiem npexHum, a pacxod 800bi KOPPEKMUPYEM:

5. Pacxon samonuuTenei ompemenseM mo ¢opmynam (13) u (14).
[TpenBapuTEIBHO BBIYUCIUM ITyCTOTHOCTD 1eOHS 1o popmyste (12):

1,53
o, =1-Lme =1-29°_ g 43
P 2,7
B Criy4dae, ecsiu nycmomHoCcmb KPYrnHO2O 3arioJyiHumersid OKaXemcs

6onee 45%, Heobxodumo sepHymbCs K . 3 pacdyema, rnpUHIMb Koaghgu-
yueHm kavyecmea 3anosnHumernel A=0,55 u 8bInonHUMe pacyem 3aHo8o0.

Hanee He0OXOAUMO ONpENeNUTh 3HaUeHHE KOdPQULIUEHTa Pa3IBHK-
KU 3€peH KpyMmHOro 3anonHutels. [Iockoiabpky OeTOHHAs CMeCh TTO/IBUIK-
mas (OK=5...7 cM), BHayaie BBIYHCIILEM OOBEM IIEMEHTHOIO TECTa IO
dopmyie (15):

Vir LB 262 175 o60om.
o P 31

3arem mo rpaduky (puc. 4) HaxoAUM k;,_g_ =1,33 u no dopmyne (16)

KOPPEKTHPYEM €ro, BHOCS MOMPaBKy Ha BOAOMOTPEOHOCTH MecKa!

k,, =K, +(7-B,)0,03=1,33{ 7 500,08 1,3
IIpu Takux 3HAYEHUAX O, U kp& pacxon KpyIHOTO 3aIllOJIHHUTEIS CO-

craBut 1o Gopmyiie (13):
ro_ 1000 _ 1000
Ca Xk, 1 0,430, 39, 1

Pk Py 1,53 2,7
Pacxox necka onpenensiem o popmyiie (14):

=1314«ke.
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m= {1000— (i+ﬁ+£ﬂ P, =

oy Py Px
1000-[ 282, 175, 13141+ oo 673
31 1. 2.7

TaxuM 06pa3oM, PacxXoj MaTepHaIoB I IpurotoseHus 1m® Gerona
COCTaBJISIET, KT

Ilement 262
Bona 175
Tlecok 673
Ile6enn 1314
Hroro: 2424

CJ‘IC}.‘[OB&TGJ‘IBHO, Cpe)_'[HSISI IIJIOTHOCTH 6eTOHHOI71 CMCCHU COCTaBJISICT
2424krIv°.

6. CocTaB 0eTOHA B OTHOCHUTEIBHBIX €AWHUILIAX 10 Macce.

4.8 .1 K_262 175 673 1314, .4 675 57.5

1 [ [ 262 262 262 262

JIi1s BBIpQKEHUsI COCTaBa OEeTOHa MO 00BbEMY MPEABAPUTEIILHO OIpe-
AenuM 00bEMBI MaTepPUaoB B PBIXJIOHACHITHOM COCTOSIHUM MO (opMy-
nam (19):

uzizﬁz-zozmﬁ,
Py 1,3

= 1 —6—73—4340 3
Pur LS

V= K —%—8590 3
Pk 1,53

CocraB 0eTOHA B OTHOCUTENIBHBIX CANHHULIAX I10 O6’BeMy:

vV
Vi Vy Vg,V 202, 175 434 859 1.0 o0niei, o

V, 'V, 'V, 'V, 202" 202 203 202

7. Pabounii coctas OeToHa.
Macca Bozbl, copepkamieiics B IieOHe mpu BiaxHocTH 2%, paBHa
1314-0,02=2Gr, a B mecke npu Bnaxkuoctu 4,5% — 673-0,045=34.
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Tabmmna 16
Pacuer pabouero cocraBa G6eToHa

Pacxo/ MaTepuaiIoB Ha 1 M° GeToHa
Marepuan Jlaboparoptii Pabounii cocra
COCTaB
KT > KT >
Iement 262 202 262 202
IMecok 673 434 673+30=703 502
KpymHblii 3a110IHUTED 1314 859 1314+26=1340 859
Bona: - - 30 30
B ITECKe
B KPYITHOM _ B 26 26
3aM0JTHHUTEIIE
nobaBiIcHHAsS 175 175 175-30-26=119 119
Bcero Bonpl 175 175 175 175
Pacxon marepuanos Ha 1 M° GetoHa pabouyero cocrasa, Kr:
Ilement 262
Bona 119
ITecox 703
I1e6eHb 1340
Hroro: 2424

IIpy »TOM wucTHHHOEe 3HaueHme B/I] ocraeTcs HEM3MEHHBIM
(B/11=0,67),a Kamymeec;l%zll S6p= 0,45

Pabouwnii cocTap OeTOHA B OTHOCUTEIIBHBIX SIMHUIAX TI0 Macce:
izﬂ:ﬂzﬁz 262: 119: 70?? 134(;1:0,45:2,68:5,1.
o nq n n 262 262 262 262

Paboumii cocTaB 6eToHa 110 00bEMY B OTHOCHUTEIIHHBIX CIHHAIIAX
V_;,,v_l;_ﬁ,v]; _ 202 119 502 859

L e T K = 20 200 226 _B92 10,50 2,48 4,2.
V, 'V, V, T\, 2027 202 203 202

8. Koadduument Brixona 6eToHHON cMecu pabouero cocrasa ompe-
nensieM 1o popmyae (20):
B= 1000 _ 1000 _
V), +V, +V, 202+ 502+ 859

64-

9. J10o3upoBKy MaTepHanoB Mo paboyeMy COCTaBy Ha 3amec OETOHOC-
mecuTens o6bemom V=12000> onpezensiem o popmynam (21):
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1, = BY - 0.6401200 50— 50tke ;

1000 1000

g =LY p - 0.64120G,,4_4,, ..
1000 1000

m, = BY = 0.6482004 5 540k
1000 1000

K, = BY o 2 06408200, 5 10 1 g
1000 1000

O6mnem Getona B ogHOM 3amece (o Gopmyire (22)):
V, = BV =0,64011200= 76®x°.

10. IIpu BBIMOJHEHUHM AAHHOTO 3aJaHUS COCTaB OETOHA B OTHOCH-
TEIBHBIX SAMHMIIAX 110 MacCe IPUHUMAEM IO 1. 6:
1:0,67:2,57:5,0

CocraBisieM ypaBHEHHE TeI1oBoro Oananca (popmyna (23)):
Cp (B [GtB.H. _tb‘.C.) =Cy Ly [@tz;.c. _tHU.) *+G I:OH+K) [qtz;c._t3)

4,200,67( 85 25= 0,8Af 25- )b+ 084 2,57 L -29

rIe. Cp, €y C3— YJICIBHBIC TCIUIOEMKOCTH BOJIBI, LIEMCHTA U 3aI10JI-

. . HC .
HHTENeH COOTBETCTBEHHO! ¢, = ¢, = 0,8442¢ o c, =4,2 KA
ke C

t, ; =85°C —T1emmeparypa, 10 KOTOPOM IOJOTIPEBAIOT BOLLY,;

t, . =25°C —3ananHas Temneparypa OETOHHOHU CMecH;

t,, ;. = ~5°C —HavaibHas TEMIICpaTypa LEMEHTa;

t, — ompenensemMoe 3HaueHHE TEMIIEPATYphl MOJIOIrPeBa 3amo-
nutenei, °C.

Bwmecto 1], B, Il n K noncrasisieM B ypaBHEHHE TEIUIOBOTO OanaHca
COOTBETCTBYIOIIME UM YacTH W3 BBIPAXKEHHsI cOCTaBa OETOHA B OTHOCH-
TEJIHHBIX SUHMIIAX 110 MACCe.

Pemas nanHoe ypaBHeHue, HaxonuM t, =+2,4°C.

Takum 00pa3zom, 4TOOBI OeTOHHAS cMech uMena Temmeparypy +25C,
3aIOIHATENN HeoOXoauMo Harpeth Ha 17,4T.

11a. Ha crpoutenbctBo mocTymui IemMeHT Mapku 600, xoTopbrit
MPEICTOUT HCIONB30BaTh B OeToHE ¢ TpeOyemol mpouHocThio 26 MIla
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B3aMeH paHee BblOpanHoro nementa mapku 400. [Tockonbky B Tabm. 1
s 6etoHa kinacca B20 nement mapku 600 He npemycMoTpeH, HEOO0XO-
MO BBECTH JI00aBKy—HAIOJHUTEIh, KOJIUIECTBO KOTOPOIl omnpeaensieM
o opmyite (24):

= RH _ RTM = 600- 400: 0,33, 33%.
R 600

1]
AKTHBHOCTb CMEIIAHHOTO BSDKYIIETO COCTaBUT R, =400«kec/cn?, a

a

IIEMEHTHO-BOJTHOE OTHOINICHHE B OCTOHE HAa TOM BSDKYIIEM OCTaHETCS
TaKHM e, KaK ¥ B O€TOHE, U3rotaBiaruBacMoM Ha nemeHte Mapku 400:

Ly =—RT +0, :—260 +0,5= 1%

B AR, 0,65[400

[Tomaras, 9ro mobaBka HE HW3MEHSICT BOJIOTNOTPEOHOCTH OETOHHOM
CMECH, OTIPEICTUM PACXOJl CMEIIAHHOTO BSXKYIIETO:

1, =%EB =1,50175= 262

CrnenoBatensHo, pacxon neMenTa Mapku 60010 cpaBHEHUIO C IIEMEH-

ToM Mapku 400 yMeHBIIUTCS:
=1, {1-a)=262{1- 0,33= 176-.

OKOHOMHS [IEMEHTA COCTABHT:

Al =1]-1]' =262- 176= 86ke.

lpednonoxum, Ymo Mapka yemeHma coomeemcmayem peKoMeHOy-
emol unu mMeHbwe ee. Paccmompum eapuaHm, ko2da Ha cmpoliKy eme-
€mo 8bIbpaHHo20 yemMeHma mapku 400 nocmynun yuemeHm mapku 300.

Hecmompsi Ha HexenamesnbHoe coomHoweHue R(:Rrt, ebiucnsem
3HayveHue (L/B)' u HosbIli pacxod yemeHma:

E :i+0]5:ﬂ+ 0,5: 1,8:
B AR, 0, 651300

Pacxod uemeHma cocmasum:

= (%j [B=1,83175 320

lMepepacxod uemeHma cocmagum:

Al =I1]'- 1] =320- 262= 58&e

116. Bocmonbzyemcs it epepacueTa jgorapupMUIecKoi 3aBUCHMO-
CTBIO HapacTaHUsl NPOYHOCTH OETOHAa HOPMAJIbHOTO TBEPACHUS OT Bpe-
MmeHu (popmyna (25)):
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R, = R 19281 560928_ He b A4TL 3282
Ign ig14 1,1461 o

[onyuennoe 3Hadenue Ry, moxcraBmsiem B GopMyiy st ompere-

nenus 1[/B u 3aTeM mpu mpekHEM pacxoje BOJBI HAXOIUM HOBBIN pac-
XOJI IEMEHTA.

(ﬂ - R y05-—328 L0517
B) AR, 0,650400

e =(%) [(B=176175 308e.

YBenuueHne pacxonia [IEMEHTa COCTaBUT:
Al =I]'- 1] =308- 262= 46ke

12. KanmuisspHyo IIOPUCTOCTh OeToHA onpeaesseM o ¢popmyie (26):
= B-20wJ 100%= 175- 2000,18] 26%&000/(; 8.19.
1000 1000
OO61m1ast moprCTOCTH GETOHA pacCUNTHIBAETCs 110 hopmyie (27):

11, = BZWHE (1q94= 1797 0181262 50, 15 g,
1000 1000

13. CTouMoOCTh MaTepHanoB juls mrotopnenus Im® Getoma (cocTas
OeToHa TO M. 5) ompenensieM ¢ HCHOJIb30BAHUEM II€H, TPHBEIACHHBIX B
tab:. 10.

Tabmmna 17
CTOMMOCTBH MaTepUasoB JIJisl U3TOTOBICHUS v Gerona
Ilena 3a Pacxon Ha CTonMOCTh Ha
Martepuan Ex. en., pyo. 1 m° 6erona 1 m° 6etoHa, pyo.
TlopTnanaunemMeHT
111 400120 T 3450 0,262 904
Hecox s ctpon- |5 | 50 0,434 217
TEIHHBIX padoT
[le6enn (cMech 3
(pasuii 5-405w) M 1600 0,859 1374
Bona M 25 0,175 4
HUTOTIO: 2499

Jlons  CTOMMOCTH,  TPUXOIAMIASACS HA  IEMEHT, COCTaBHUT
904:2499=0,36u1u 36%.
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

KoHTpoJibHBIE BONIPOCHI

Urto Ha3BIBAIOT OETOHOM?

Maiite xnaccupukanuio 6etoHoB B coorBetcTBrm ¢ 'OCT 25192-2012.
Uro Takoe kinacc 6eToHa 1o npoyHoctu? Kak ero onpenenurs?

Kak onpenenuts mpoyHOCTh OETOHA 1O 0a30BOMY METOIY ?
Paccuuraiite xiacc 6eTOHA 1O MPOYHOCTH, €CIH MPU UCTIBITAHUH JABYX
cepuii 1o 15 00pa3noB cpenHee 3HaUYCHUE TIPOYHOCTH OETOHA COCTABU-
1o 24 MlIla, a koaddunuent Bapuanuu 12%.

Omnpenenute TpeOyeMyI0 IPOYHOCTh OSTOHA MPU HOPMATHBHOM KOI(]-
¢bunmente Bapuanuu (Kr=1,3),ecnu npoextHbIi Kiaacc OeTtoHa B25.
Kak BrIOpaTh BUIl 1 MapKy IleMeHTa Jijisi OeToHa?

Kakwne Texauueckue TpeOOBaHUS IPEABIBILIIOTCS K 3AMOTHATEISIM JUIS
TsoKeNnoro OeroHa? Kak OlleHWTh 3€pHOBOW COCTaB 3allONHUTEINCH st
6erona?

Urto Ha3BIBAIOT OETOHHOU CMECHIO?

KakoBBI OCHOBHBIE TEXHUUECKHE CBOHCTBA OETOHHBIX CMecer?

Kak ompenenuts ymo00yKiIaabBaeMOCTh OCTOHHOH CMECH IO ITOKa3a-
TEJSIM TOJBMKHOCTH M JkecTKocTu? Kakum oOpazom perymupyercs
yIo0OYKIIaIpIBAEMOCTh OSTOHHOM cMech?

B dem 3akirouaetrcss OCHOBHOW 3akoH mpouHocTu OetoHa? [IpuBenute
(hopMyITbI, TPApUKH.

Tsoxénplid 0eTOH UMeeT cienyronmid coctas: moprianainement [111 400-
J10 — 260kr, Boga — 170xkr, necok — 680kr, mebdens — 1290kr. 3amnoi-
HUTEJIH PSOOBOro KauecTa. Onpenenure IpoYHOCTh OETOHA B BO3pacTe
28 cyT HOPMABEHOTO TBEPICHHS.

3anumuTe ypaBHeHHE aOCOMIOTHRIX 00bEMOB. B uéM 3akirouaercst ero
(bu3nYecKuii CMbICIT?

3amummTe ypaBHEHHE 3alOJHEHUSI ITyCTOT KPYITHOTO 3alOJHUTENS Lie-
MEHTHO-TIECYaHBIM PAcTBOpOM. B uéMm 3akimroyaercs ero (pu3HMuecKui
CMBICIT?

[IpuBenuTe MOCIENOBATENIFHOCTD PAacueTa HAYaIBHOTO COCTaBa OETOHA.
UYeM nabopaTopHBbIii cocTaB O€TOHA OTIIMYAETCs OT pabodero cocrapa?
Kak onpenenuTh 0011yI0 OPUCTOCTH OETOHA?

Kakue nmpon3BoacTBeHHBIE ()aKTOPHI BIMSIOT HA KA4eCTBO OeTOHA?
Kaxkue cymiecTByIoT crioco0bl yCKOpeHHs TBepAeHHs OeToHa?

[Ipu ucnbITaHuu OETOHHBIX OOpa3lloB B Bo3pacTte 28 CyTok cpeiHee
3HAaYeHHE NPOYHOCTH OeToHa okazanock 27 MIla. Onpenenure oxuna-
€MYIO MPOYHOCTh OeToHa B Bo3pacte 60 CyTOK HOPMAIBLHOTO TBEpIC-
HUSL.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

Bubsamnorpaduyecknii cnucok

CrpountenbHble MaTepuansl. MarepuanoBeaeHue. TeXHOIOTHS KOHCTPYK-
LMOHHBIX MaTepuaioB : yueb. s By30B / B.I'. Mukysbsckuii [u ap.]; mox
pen. B.I'. Mukyisckoro, I'.I1. Caxaposa. — [5<€ u3n., mom. u mepepad.]. —
M.: Uzn-Bo ACB, 2011. — 51%.

Texuonorust 6erona : Yuebuuk / 10.M. Baxenos. — 5¢ 3. — M.: U3n-Bo
ACB, 2011. — 528.

OrieHKa KadecTBa CTPOUTEIbHBIX MaTepHajoB . yueOHOe mocodue i By-
308 / K.H. ITonos, M.B. Kamno, O.B. Kysekos ; nox oomr. pea. K. H. ITo-
noBa. —M3x. 3=, crep. —M.: Crynenr, 2012. — 28%.

TexHonorus CTpoUTENbHBIX MporieccoB. B 2 4. Y. 2: Yuebuuk / B.W. Tenu-
yenko, O.M. Tepenrses, A.A. Jlanuayc. — 2 u3a., ucnp. u jgom. — M.:
Brrcr. mk., 2005. — 392.

JL.U. IBopxuH, B.U. I'on, O.JI. JIBopkun. HcneiTanns 6eTOHOB M cTpou-
TeNBHBIX pacTBOpoB. IlpoektmpoBanme ux cocrtaBoB. — M.: Hndpa-
Wmxenepus, 2014, — 432.

T'OCT 25192-2012B¢tonsl. Kinaccubukariust u o01me TeXHHISCKHE Tpe-
GoBaHus.

T'OCT 27006—86beronsr. IIpasuia mogbopa cocrasa.

T'OCT 18105-2010betonsl. [TpaBuia KOHTPOJIS U OICHKH TPOYHOCTH.
PexomeHnanmu 1o noadopy COCTaBOB TSDKEJIBIX M MEIKO3EPHHUCTHIX OeTo-
HoB (k TOCT 27006-86). -M.: LIUTII, 1990.

I'OCT P 55224-201211emeHTHI U TPAHCIIOPTHOTO CTPOUTENLCTBA. Tex-
HUYECKHE YCIIOBUSI.

I'OCT 26633—-2012beToHbI TsDKENbIE W MENKO3EpHHUCTHIE. TeXHUYecKue
TpeOOBaHUS.

T'OCT 10178-85.ITopTinaHaiieMEeHT M IIIAKOMOPTIAHIIEMEHT. TeXHuue-
CKHE YCIIOBHS.

T'OCT 30515-2013LemenTsl. OOIIHE TEXHHYESCKHUE YCIOBHUS.

T'OCT 31108-2003LlemenThI 001IECTPORTENBHBIC. TEXHUUIECKHE YCITOBHS.
T'OCT 22266—2013LlemenTsI cynbharocroiikue. TeXHUIECKHE YCIOBHS.
T'OCT 10180-2012BetoHbl. MeTOaB! ONMpPEACICHHS MTPOYHOCTH 110 KOH-
TPOJILHBIM 00pa3Iam.

I'OCT 8736—-93Ilecok st cTpOUTENBHBIX paboT. TeXHUYEeCKHe yCIoBUSL.
I'OCT 8735—-88Ilecok st cTpoUTENBHBIX paboT. MeTo bl HCIIBITAHUH.
I'OCT 8267—-9311le6eHp 1 rpaBuii N3 IUIOTHBIX TOPHBIX MTOPOJ VIS CTPOU-
TeNBHBIX paboT. TexHudyeckne ycaoBus.

I'OCT 8269.0-9711lebenb 1 rpaBuil U3 IUVIOTHBIX TOPHBIX MOPOJA M OTXO-
JOB NIPOMBIIUICHHOTO MPOU3BOACTBA JUI1 CTPOMUTEIBHBIX paboT. MeTomsl
WCIBITAaHUH.

T'OCT 7473-2010Cmecu 6eronHbie. TeXHUIECKHE YCIOBUS.

T'OCT 31384-20083armmura OCTOHHBIX M JKEI€300€TOHHBIX KOHCTPYKIIHI
oT koppo3un. O01He TeXHUIEeCKHe TPeOOBaHNS.
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