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METOJAUKA NTIPOEKTUPOBAHUA COCTABA BETOHA

[Ipennoxena yHUBepcalbHAsA METOIMKA TPOSKTUPOBAHMUS COCTaBa OETOHA, YUUTHIBAIOMIAS YCIOBHS TBEP-

JCHUA HSHGHHﬁ, a TaKKC BIMAHHUC XUMHUYCCKHUX I[O6aBOK.

Beeoenue

[Toxbop coctaBa GeToHa OBLI, €CTh H
OCTaHETCS OJHHMM M3 CaMbIX CJIOXKHBIX, 00s-
3aTEJILHBIX DJEMEHTOB TEXHOJOIMH OeTOHA
[1-8]. IMeHHO Ha 5TOM CTagWHM HU3rOTOBIIC-
HUSI OETOHHBIX U JKEJIE300€TOHHBIX HM3CIUN
3aKJIaJbIBAIOTCS OCHOBBEI  JOJITOBEYHOCTH
KOHCTPYKLUH, X OecriepeOOHHOM CityKObI B
TEYEHHE BCEro MPOEKTHOTO CPOKa IKCILTya-
tauuu. ONTHUMaIbHOE MPOEKTUPOBAHUE CO-
ctaBa OeToHa He TpeOyeT 3HAYUTENbHBIX Ka-
MMUTAJILHBIX BIIOJKEHUM, HO JAeT KaK IIOBEI-
IIICHWE KadyeCTBa M3JCIUM, TaK M CHUXXCHUE
MaTepuajIbHBIX 3aTpaT B BHJIE COKPAIICHHS
pacxona memeHTa [9]. DakTHUECKH, UCXOMS
W3 COBPEMEHHBIX BO33PECHHI Ha OETOHOBEIE-
Hue, moabop (Mydiie — NPOCKTUPOBAHUE)
COCTaBa €CTh MaTeMaTh4yecKas. MOIEIb IMPo-
THO3HPOBAHUS OCHOBHBIX CBOWCTB OETOHA.

CoBpeMeHHBIE METOAMKH JOJDKHBI | 06a<
3UpOBaThCs Ha MHOTO(AKTOPHBIX MOJEHSX,
YTO SBIISIETCS 3QJIOTOM ITOBBINICHUS TOYHOCTH
pacuetoB. M 3TO- JA0CTAaTOUHO MPOCTO MOJ-
TBEPIUTH, MIPOCICNB, HAIPUMED, TCHICHITHIO
COBEpIICHCTBOBAHMS METOAA aOCOTIOTHBIX
00BEMOB, PCATH30BaHHYIO ‘TaKHUM H3BECTHBIM
cnerpanueroM, kak-B. II. CwusoB. Omnako
MIPUOPUTET B ATOW 0OJACTU HAIIMX OTEYECT-
BEHHBIX yueHbIX, TipodeccopoB 1. H. Axsep-
noBa u H. Il. baenmka, neociopum. Ilpen-
JIO’)KEHHBIC UMU METOAHMKHU MPOCKTHUPOBAHUS
cocTaBa. OCTOHA HAICJIECHBI HA MaKCUMAaJlb-
HBIA yY€T Pa3HOOOpPa3HBIX CBOMCTB KOMIIO-
HEHTOB OETOHHON CMECH, OpPHUEHTHUPOBAHBI
Ha HCMOJb30BaHUE PA3IUYHBIX TEXHOJIOTH-
HeCKHUX MPUEMOB (HOPMOBAHUS U3ICTTUH.

EcrecTBeHHO,  yBenMueHHE — yucia
BIUAIOMMX (aKTOPOB MPUBOJIUT M K COOT-
BETCTBYIOIIEMY YCJIOKHEHUIO TE€XHHUKHU pac-
4yeToB. Py4yHO# cueT cTaHOBHUTCS Mayio 3¢-

Cmpoumenvcmego. Apxumexmypa

(DEKTHBHBIM TI0 TIPUYUHE CIIO)KHOCTH B3a-
MMHOW YBSI3KM aHATUTUYECKUX 3aBHCHMO-
CTCH, MPOIOIIKUTEILHOCTH PACUeTOB, BO3-
MO>KHOCTH TIOSIBIICHUSI MHOTOYHCIICHHBIX
omn60ok. OHaKO MPUMEHEHHE BbIYKCIIH-
tenbHOUM TexHUKH [10-14] peimaer mpo-
OieMy OmneparuBHOCTH pacueroB. Cieno-
BaTeIbHO, METOAMKA MPOCKTHUPOBAHUS CO-
cTaBa O€TOHA JAOHKHA, OBITH YIOOHOU ISt
CO3/IaHUS HA €€ OCHOBE COOTBETCTBYIOIIIE-
r'0 MPOrpaMMHOT0 00€CTICUCHHSI.

Brenpenrne COBpeMEHHBIX TEXHOJIIO-
Uil 1 100aBOK B MPAKTUKY pabOThHI mpen-
MIPUSITHIA 110 “TIPOU3BOJICTBY OETOHHBIX U
KEJIe300CTOHHBIX HU3JIeJUIl HEBO3MOKHO
0€3. COOTBETCTBYIOIINX METOJIOB MPOCKTH-
poBaHMsI cocTaBa OETOHA, MOCKOJIbKY OC-
HOBa CBOWCTB O€TOHa 3aKJIaJbIBACTCS
MMEHHO Ha JJaHHOU CTauu.

OT METOMUKH MPOCKTHPOBAHUS CO-
cTaBa O€TOHA 3aBHCHT, KaKOW BIIOCIIEICT-
BUM MBI TOJIyYMM MaTtepuan. Meroauka
JOJKHA YYUTBIBaTh BCE pazHOOOpasue
CBOMCTB KOMIIOHEHTOB CMECH U 0COOEHHO-
CTEll TEXHOJIOTMYECKOTo Ipoliecca IMOoIy-
YeHHUsI OCTOHHBIX W JKEJIe300€TOHHBIX W3-
NEITUH.

AHanu3z cywecmayrouux memooukK
npPOEKmMuposanus cocmasa 6emona

CyTb mpaKkTUYEeCKH JF0O0H METOTUKU
IPOEKTHPOBAHUS COCTaBa OETOHA 3aKJIIO-
4aeTCsl B IMOCIEJ0BATEIIbHOM BBIIIOJHEHUH
CJIEIYIOIIHUX OCHOBHBIX OIIEpaLvii:

— pacyeT BOJOLIEMEHTHOIO OTHOLIE-
HUs, 00ECHEeUYUBAIOIIEr0 BECh KOMILIEKC
TpeboBaHUi (IIPOYHOCTH, a MPH HEOOXO-
JUMOCTH MOPO30CTOMKOCTB, BOJOHEIPO-
HHUIIAEMOCTh M WHBIE CBOMCTBa). [IpakTu-
YECKU BCE€ CYIIECTBYIOIIHME METOIUKH OC-
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HOBBIBAIOTCS HA 3aKOHE BOJOLIEMCHTHOI'O
otHorreHus (puc. 1), mo3BounstomeM Mo 3a-
JTAHHOM MPOYHOCTH PACCUUTATH HEOOXOIMMOE
BOJIOIIEMEHTHOE OTHOIIIEHHE OETOHHOM CMe-
CH. DTOT 3aKOH OOOCHOBaH TEOPETHYECKH,
Hamrea yOeIWUTEIIbHOE IIOATBEPXKICHHE Ha
NPaKTUKE U B PeBU3UU HE Hyxknaaercs. OmHa-

KO JUIS COBEPLICHCTBOBAHHS 3aKOHA [UIs
pacdera MPOYHOCTH O€TOHa HEO0OXOIUMO
npuMeHeHne Oojee TOYHBIX (opmyn, a
TaKKe ToiydeHne (GpopMyJ, CBSI3BIBAIOIINX
BOJIOLIEMEHTHOE OTHOIIEHHE W C HHBIMU
napamerpamM OeToHa: MOPO30CTOHKOCTBIO,
BOJIOHETIPOHUIIAEMOCTBIO U T. [1.;

Puc. 1. 3aBucumMocThb npouHocTH 6eToHa fs OT BofoIIeMeHTHOTO oTHOMmEHHs B/1]

— OIIpeNeNIeHne pacxoia BOJIbI, o0ec-
MEYUBAIOIIETO TpedyeMylo yaA000yKIaabl-
BaeMoCTh OeToHHOM cmecu. Hekoropeie me-
tonuku, Hanpumep, W. Hs Axsepnosa n
H. II. bremuka, npeanoslaraldT HENOCPEI-
CTBCHHBIM pacyeT MOJBWKHOCTU (MJIH XKECT-
KOCTH) OCTOHHOW CMecH KaK (pyHKIIMH psia
BIUSIOMUX (AKTOPOB. KOHCHCTCHIIUU H
o0beMa LEMEHTHOrO TecTa, COOTHOILIEHUS
MEJIKOT0..[d_KPYITHOTO 3alOJHUTENEeH U AIp.
Opnako 006111ero npu3HaHusi-Takue GopmyIibl
o psAy ‘WPUUYUH TIOKa ‘He monmyuwnu. [lo-
3TOMY B OCHOBE OONBIIMHCTBA JIEHCTBYIO-
IUX METOAMK JIGHKUT 3aKOH IOCTOSHCTBA
BOJIONIOTPEOHOCTH OCTOHHOM cMmecH (puc. 2),
MOATBEPKIAIONUN Ha MpakTUKe (akT, 4To
IPU HEKOTOPBIX pacxoax HeMeHTa (00bIYHO
nojaratoT, uto 10 350 Kr) pacxom BOAbI HE
W3MEHSICTCSA, a OMpenesseTcss Mapko Oe-
TOHHON cMecH MO YI000YKIIaahIBa€MOCTH,
HOpPMaJbHOW TYyCTOTOM IIEMEHTa, BOJOIO-
TpeOHOCTHIO 3aMONHUTENCH U MOKET Ha3Ha-
4yaThCs 10 TabiauiaM u rpadpukam. I1o o0y-
CJIOBJICHO TE€M, YTO C YBEJIIMYEHUEM pacxoja
[EMEHTa  BOJIOIIEMEHTHOE  OTHOIICHUE

Cmpoumenvcmego. Apxumexmypa

yMeHbIIaeTcsi (pU MMOCTOSHCTBE pacxoja
BOJIbI), YTO MIPUBOJUT K YMEHBIICHHUIO MOJI-
BIDKHOCTH OeTOHHO# cMmecu. OHaKo yBe-
JMYEHHE pacxojia IIEMEHTa BIIEYET IOBHI-
IIeHne o0beMa IIEMEHTHOTO TecTa, a Cile-
JI0BaTENIbHO, U K POCTY TOABIKHOCTH Oe-
ToHHOHU cMecu. [Ipu pacxomax memenra 10
350 kr 5tu gBa (hakTopa KOMIECHCHUPYIOT
ApYT ApYyra, HO MpH OOJIbIIEM pacxoje Ha-
YHHAET MPEBAIMPOBATH OAMH U3 (PaKTOPOB,
YTO JIOJDKHO KOMIICHCHPOBAThCS BBEICHHU-
€M JOTOJTHUTEIBHOTO KOJIMYECTBAa BO/IHI,
paBHOro nmpumepHo 1 i1 Ha kaxasie 10 kr
remenTa ceepx 350;

— pacuer pacxoja ILEMeHTa M0 M3-
BECTHBIM  BEJIMYMHAM  BOJOIIEMEHTHOTO
OTHOIIEHUS U Pacxo0/ia BOJIBI;

— IpaMOTHBIA BBIOOP JOJM IECKa B
CMECH 3aloJIHUTENeH (OTHOIICHHE MacChl
mecka K CyMMe Macc mecka U IieOHs),
o0ecrnevnBaroni HaubOIbIIYI0 YI1000YK-
JabIBAEMOCTb OETOHHOW CMECH TpPH MHU-
HUMAaJIbHOM pacxoje Bshkyliero. Bemnuu-
HY JONM TIECKa HAXOAAT KaK (YHKIHUIO
o0beMa 1eMeHTHOro Tecta (puc. 3) MO0
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OTIEPUPYIOT TaKUM TMOHITHEM, Kak K03pPu-
IIMEHT Pa3JBIKKH 3€pEH KPYMHOTO 3aroJji-
HUTEJS PACTBOPHOM YaCThIO;

— pacdeT pacxoJIoB TecKa W MICOHS IM0
HU3BCCTHBIM BCJIMYMHAM PacXOdOB HEMCHTA,

BOJIBI U JIONTM TIECKa B CMECH 3aIllOTHUTEINEH
(mm  koddduImMeHTa PasABIKKH  3€peH
KPYITHOTO 3allOJTHUTEINST PACcTBOPHOM da-
CTBIO).

Puc. 2. 3aBucumocts BogomoTpeOHOCTH OeTOHHOH cMecH B oT pacxona memenra 1]

Puc. 3,/3aBUCHMOCTB 1011 1I€CKa B CMECH 3allOJHUTEINCH I' 0T 00beMa LIEeMEHTHOro TecTa Vy,

Kprtrnuecknii aHanu3 CyImecTBYIOIMIMX
METOIUK MPOEKTUPOBAHUS COCTaBa TSXKEIO-
ro-6erona (HUMXXbBa, abcomoTHBIX 00Be-
MoB, B. II. Cu3zoga, 1O. Cropka, B. H. IlImu-
rainsckoro, M. H. Axsepnosa, H. I1. bnenm-
ka, M. A. [llaiumo, DIN 1045 u ap.) mokazau,
YTO BCEM MM INPHUCYIIU KAK JOCTOMHCTBA, TAK
U ONIpEZEIECHHbIE HENOCTAaTKH, HE I03BOJISIO-

Cmpoumenvcmego. Apxumexmypa

[I1e MPUHATh HU OJHY U3 HHUX B KAaueCcTBE
€IMHOI0 YHUBEPCAIBHOIO METO/IA.

[Ipu BceM pa3zHOOOpa3uM HEAOCTAT-
KOB MOYHO BBIZIEIUTH T€, KOTOPBIE XapaK-
TEPHBI MPAKTUYECKU JJI1 BCEX METOAMK:

— OTCYTCTBYET BO3MO>KHOCTBH IOJIHO-
TO y4eTa BIHSIHUS pa3HOOOPA3HBIX XUMUYE-
CKUX J00aBOK C Pa3JIMYHBIM TUTACTHU(HUIIN-
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pyrowiM 3P PeKToM Ha COCTaB OETOHA,

— HE YYHUTHIBACTCS BEJIMYMHA OTITYCK-
HOHM MPOYHOCTH OeTOoHa — TpeboBaHue, 00s-
3aTeJIbHOE JIJISl 3aBOJICKOM TEXHOJIOTHH IPO-
M3BOJICTBA U3IEIINIA;

— TPOEKTUPYEMBI COCTaB OETOHa He
YBSI3BIBAETCS C PEKMMOM TEIIOBOH 00paboTKH
OCTOHHEBIX U JKEJIC300CTOHHBIX W3/ICIIHIH;

— OTCYTCTBYET TpHUBS3KA MPOCKTHPYe-
MOI'0 COCTaBa MOHOJIMTHOI'O OE€TOHA K TEMIIE-
pPaTypHO-BIKHOCTHBIM YCIIOBUSM TBEPACHUS
B XOJIOJTHOM WJIH JKapKOM KITIMATe.

[IpuBeneHHasT HIKE METOIMKA MPOCK-
TUPOBAHUS COCTaBa OSTOHA, OCHOBAHHAS Ha
y4eTe M3MEHECHHsI HOPMaJIbHON TYCTOTHI IIe-
MEHTa NMPU BBEICHUU TUTACTH(PHUITUPYIOIINX
N00aBOK, pa3paboTaHa C LEIbI0 YCTPaHEHUS
OTMEUYEHHBIX BBIIIE HEJJOCTATKOB.

Ilpeonacaeman memoouxa
NPOEKMUPOBAHUA COCMABA Demona

B npuHiune, B npeniaraeMond MeTo-
JTMKE TIPOEKTHUPOBAHUS COCTaBa OETOHA yKa-
3aHHasl MOCJE0BAaTEIbHOCTh PacyeToB (CO-

xpansercs. OJHAKO HMMEIOTCS CyIIecT-
BEHHBIC OTJIMYUS, TTO3BOJISIONINE, HA HAII
B3TJI51/], TIOBBICUTh TOYHOCTH PAacueTOB U
paciiupuTh 001acTh NPUMEHEHHUS METO-
TIVIKH.

Bo-nepBbIX, pacxon BOABI cIEnyeT
HE Ha3HAyaTh MO TabimunaMm u rpadukam
(oHM HE MOTYT OXBaTHTh BCE pa3HOOOpa3-
HbIE BIUSIOMINE (PAKTOPBI), a PACCUHUTHI-
BaTh. [Ipun 3TOM pacderHble (oOpMyJIbI
JIOJDKHBI OBITH YBSI3aHBI Kak ¢ yno0oykia-
JIbIBAEMOCTbI0 OETOHHOW CMecH, Tak U C
MHOT'000pa3HBIMU CBOWCTBAMH IIEMEHTA W
3anosiHUTEeNned. W, B HEPBYIO oYepelb,
CJIeZlyeT HaCKOJIBKO BO3MOKHO IIOJTHO YUH-
THIBaTh M3MEHEHUE HOPMAJILHOM TYCTOTHI
[IEMEHTAa, TOCKOJIbKY HWMEHHO..€e¢ YMEHb-
IIEHUE SBISETCS LENIbIO, M UTOTOM BBEZE-
HUS TUIACTU(UIHMPYIOMHX * 100aBOK B Oe-
TOHHYIO. CMech. B naeane pe3ynbraThl pac-
YETOB | IOJKHBI~COOTBETCTBOBATh 3aKOHO-
MEPHOCTSIM M3MEHEHHsI BOJONOTPEOHOCTH
OETOHHOI ‘CMECH, TIpE/ICTaBICHHBIM Ha
puc. 4.

Puc. 4. 3aBucuMocTs HaYaIEHON BOJOMIOTPeOHOCTH OETOHHOM cMecH By oT ee ynoboykinaapiBaeMocTr

Bo-BTOpBIX, BepHYBIIUCH K Tpadukam
Ha pHUC. 2, MOXKHO OTMETUTh, YTO OHHM HE
BIIOJIHE KOPPEKTHBI HAa CTaJMU IPEBBIIICHUS
pacxonaoM 1emeHTa BennuuHbl 350 kr. B su-
TepaType UMEIOTCS JIaHHbIE, YTO TOYKa Iepe-

Cmpoumenvcmego. Apxumexmypa

170

ru6a Moxet ObITh oTimyHa oT 350 Kr, Tpu-
YeM CYILIECTBEHHO OOJblle MpPU BBEICHUU
wiactuuImpyomux 106aBok. Kpome toro,
Ha 3TOM Y4YacTKe M3MEHEHMs pacxoja Le-
MEHTa yroJ HaKJIOHA TMpPSMBIX JIMHAKA He
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JOJDKEH OBITh TMOCTOSIHHBIM. B CBsI3M ¢ 3TUM
MpeTaraeTcsi 3aKOH TOCTOSIHCTBA BOJIOTIO-
TpeOHOCTH TIPUBSA3aTh HE K PACXO/y IIEMEHTA,
a K BOJIOIIEMEHTHOMY OTHOIIeHHI0 (puc. 5).
Ecnu Bo/OLIEMEHTHOE OTHOIIICHUE TPEBBIIIa-
€T MpeJieNibl CTPYKTYPHOM CBSI3HOCTU LIEMEHT-
Horo Tecta (a mo M. H. AxBepnoBy kauect-
BEHHOE M3MEHEHUE CBOWCTB LIEMEHTHOTO TeC-
Ta HACTYyIaeT Ha rpaHuie, paBHoi 1,65 oTHO-
CUTEJIPHOTO BOJIOCOJIEPAHUSI LIEMEHTHOTO
TECTa), TO PAcXO/l BOJbI TIOCTOSIHCH U 3aBHCHUT
JUIIb OT YJIOOOYKJIaIbIBAEMOCTH OCTOHHOMN
CMECH, HOPMAJILHOW TYCTOTHI IIEMEHTA U BO-
nornorpedbHocTy 3amosHuTeneii. Ho B oGmactu

CTPYKTYPHOM CBSI3HOCTH LIEMEHTHOI'O TECTa
pacxoi BOABI HEOOXOAMMO YBEIMYMBATh,
MPUYEM  IPOMOPLHUOHAIBHO  HOPMAaJIbHOU
TyCTOTE LIEMEHTA, B TOM YHUCIIE U C XUMHYE-
ckumu go6aBkamMu. Takoil Moxo K pacuery
pacxojia BOJABI IMPEJCTABISAETCS JIOTUYHBIM,
YUUTHIBAET TEXHOJIOTUIECKHE OCOOCHHOCTHU
LEMEHTHOIO0 TECTa M, YTO BECbMa BaXKHO,
MOJKET Y4ECTh BIMSHUE JIFOOBIX XUMHUECKUX
N00aBOK, TMOCKOJIbKY —OIpeNielieHHe HOp-
MaJgbHOW TYCTOTBI LIEMEHTa — ONEpaLus,
oOsi3aTenbHAsl TPU KOHTPOJIE CBOWCTB IIO-
CTYTIAIOIIETO IIEMEHTA M BBEIEHUU JOOABOK:

YBenuueHrne MOABUKHOCTH OETOHHOM CMECH, HOPMAaTbHOU
[yCTOTHI IIEMEHTA, BOJIOMTOTPSOHOCTH 3aMOJIHUTEIICH

Puc. 5. 3aBrcumocCTh BOAOMOTPEOHOCTH OeTOHHOU cMecH B 0T BogonieMeHTHOro oTHOIeHus B/1]

B-rpeTbux, BaKHEUIMM MOMEHTOM
METOJIUKH MTPOCKTHPOBAHMS COCTaBa OCTOHA
SIBJISIETCS HAXOXACHUE .ONTUMAILHOTO COOT-
HOIIICHUSI MEJIKOI'0 M KPYITHOTO 3arlOJHHUTE-
nei. B naHHOW METOQMKE €ro mpeiaraeTcs
pacCUMTHIBATh B 3aBUCUMOCTH OT pacxoja
[eMeHTa~. (IPUMEPHO Kak B METOIUKE
HUWMXKB), a Takke u OT ya000yKiIajbiBac-
MocTu OetonHoi cmecu (puc. 6). Takoit moa-
XO/1 (BIIOJIHE JIOTHYEH U YIPOIIAET camy Me-
TOJIMKY MIPOEKTUPOBAHUS COCTaBa OETOHA.

U, HakoHeIl, B-4€TBEPTHIX, B METOJIUKY
NPOEKTUPOBAHUS CcOCTaBa OeToHa 00s3a-
TEJIBLHO CJIEYeT BBECTH (AaKTOp BpEMEHU
TBEp/ICHUS, 0€3 Yero COBpeMeHHasi METOIUKa
HE HMMeeT OyIymero. OTO MOXHO cJeiaTh

Cmpoumenvcmego. Apxumexmypa

MOCPEICTBOM pacueTa KMHETUKHU Tuapara-
UM LIEMEHTA C MOCIEIYIOIINM MEPEX0I0M
OT CTeNmeHW Tuaparanuu K  (Qusmko-
MEXaHUYECKUM XapaKTepUCTHKaM OETOHa,
B YACTHOCTH MPOYHOCTH.

Ha ocHOBaHuU yKa3aHHBIX TE€OPETH-
YECKUX BBIKJIAJIOK TMOJY4YEHbl COOTBETCT-
Bytomue (GopMysbl M TIpeIjiaraercs cie-
JTyIOLUHI TOPAIOK PacyeToB.

1. PaccumThIBaroT BOAOIEMEHTHOE
OTHOIIICHNE OETOHHOM CMECH.

03k - f,

B/ = +01, D

o 6

rae k; — koaduieHT, 3aBUCIMi OT Ka-
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yecTBa 3anmoiauuTenen (s mebns Kk, = 1,0, a
st rpaBust k; = 0,9); f, — akTMBHOCTP 1IEMEH-
ta, MIla; k;, — k03 punment, 3aBucsmuii ot

OTITYCKHO# TpouHOCTH OeToHa; fs — mpou-
HOCTH OeToHa, MI]a.

Puc. 6. 3aBUCUMOCTH J0JI1 II€CKa B CMCCH 3aIOJHUTEIICH I OT pacxoJa HEMECHTa L[

Bennuuny OoTIyCKHON mpoYHOCTH Oe-
TOHA YYHUTBIBAIOT CJIETYIOIIUM 00pa3oM.

k,, =1+0,009-(f,,, —70), @)

rae o — oTnycknas nmpounocts.6etona, %.

2. PaccunThIBalOT HAYaAIbHYIO BOIOMO-
TpeOHOCTh OETOHHOU cmMECH By, obecneun-
BAIONIYIO €€ TpeOyeMyro ya000yKiiaabBae-
MOCTb.

BHayaie paccuuThIBalOT. BOJOIIEMEHT-
HOE OTHOIIEHME LEMEHTHOIO- TECTA, COOT-
BETCTBYIOMICES  IIpeiey CBsi3HoCcTH (corac-
HO Bo33peHusiM npod. U. H"Axsepaosa):

HI
100"

oTIn

B=165 ©)

rae HI' — HopmainbHas rycrora nemenTa, %o.
3areM pPacCUMTHIBAIOT BEIUYHHY KO-
s ureHTa Y, ONPEAETSIONIEero BIUSHHUE
yA000YKIIaIbIBAeMOCTH OETOHHOW CMECH Ha
€€ BOJ0NOTPEOHOCTD:
— TS TIOABWKHOM OETOHHOM cMecH

vy =0,7+0,094/OK , (4)

rae OK — noaBm»XHOCTE OETOHHOM CMECH, CM;

Cmpoumenvcmego. Apxumexmypa

172

— UL YKECTKOI OETOHHOI cMecH

1 0,16
Y‘m@ |

rae JK — rmokasaresb JKeCTKOCTH OeTOHHOI
CMecH, C.

Hauanpnyto BogomoTpeOHOCTH Oe-
TOHHOW CMECH OMPEIEISIIOT 0 (hopMyJie

_ 1o 6)
1-B-y

3. PaccunThIBalOT OKOHUYATEIBHYIO, C
y4eTOM TOINpaBOK, BOJOMOTPEOHOCTH Oe-
TOHHOU cMmecH B.

OrnpenensdroT NonpaBKy K HayalbHOU
BOJIOIIOTPEOHOCTH OETOHHOM CMecH, y4u-
ThIBasi BOJOILEMEHTHOE OTHOIICHHE IIe-
MEHTHOTO TeCTa.

PaccuutsiBarot BOAOLCMCHTHOC OT-
HOIICHUEC LIECMEHTHOI'O TECTA.

(B/11), = 0,98- B/I11 - 0,0094.

()

By

(7)
Ecmm (B/]_I)T >fB, TO MONpaBKa K

pacxoay LIEMEHTa HE Hy’KHa!
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AB = 0. 6)

Eciu xe (B/]_[)T <[, TO moOmpaBKa K

pacxo.y BOJIbI paBHa:
AByy =10-[3-(B/L), | H. (9

Jlanee ompeneisioT MONpPaBKH, Yy4u-
TBHIBAIOIINE OCOOEHHOCTH MEJIKOTO 3aI0JIHU-
TeJs:

AB . =2-(g, -3).

. (10)

e On — COACPKAHUEC HUIIMCTBIX, TIIMHUCTBIX
1 NBUICBUHBIX YaCTHII B IICCKE, %.

AB, =6-(3-M,), (11)

rae My — MOJyJIb KPYITHOCTH ITeCKa.
3areM OIpeAensoT MOMPaBKU, YUUTHI-
BalOIMe OCOOCHHOCTH KPYITHOTO 3aIoJIHHU-
TEJ:
ABLug =2 (gm _1)’ (12)
I/ie Gy — COAEpIKaHHUEe WIIMCTHIX, TIIMHUCTBIX
M IIBUIEBUIHBIX YacTHUIL B meOHe, %0.

AB,, =552-183- INHKIL[, ~(13)

rne HKII[ — naubGonbmas KpynmHOCTh 3€peH
meOHs, MM.
OxoHYaTeIbHBIN PACXOJ] BOABI PABEH:

B=B,+AB,,+AB, + AB,  +AB, ((14)
4. PaccuMTHIBAIOT PACXO/I LIEMEHTA:

/)b . (15)
S5

5. PaccumnThIBalOT ~ONTUMAIIBHYIO J10-
JIF0 MEJIKOTO 3aIlOJHHTEIS B CMECH 3aIloJ-
HUTEJCH.

— U1 TTOABIOKHON OETOHHON CMECH

r=L2Hi+ (0,0013- OK? +0,08- OK —

0,2

~0,143. (-0,0001-11+0,082);  (16)
— 71 )KECTKOU OETOHHOU CMeCH
1
r=12—"5 (17)

6. PaccuutsiBaroTr 00bEM LIEMEHTHOI'O
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TecTa B OSTOHHOM CMECH:
B
v - L, B,
Pu Py

(18)

IIe Py, Ps — IVIOTHOCTh IEMEHTA U BOJIbI
COOTBETCTBEHHO, KI/M°.

7. PaccuMThIBaIOT pPacXoi MEJKOTrO
3aIOJTHUTENS

m=r-(1-V,)-p,, (19)
rJie Py — INIOTHOCTh 3€PEH MEJIKOTO 3aroJi-
HUTENS, KT/M.

8. PaccuuThIBaOT.-PaCXoa KPYITHOTO
3aIOJHUTES

W= (1= 1) 1-V,)-pg.

Ie Py — IVIQTHOCTHh 3€PEH. KPYITHOIO 3a-
ToJHUTENs, KI/MC.

9. OmpenensitoT pacyeTHYIO TUIOT-
HOCTL OETOHHOI eMecH:

Poey =L +IT+1I1 +B.

ToyHOCTh pacyeToB IO Mpejyiaraec-
MO# 'M@TOJMKE MPOBEpsUIach MO IABYM Ta-
pamMeTpaM: pacxojaM IIEMEHTa M BOJBI.
[nst cocTaBoB, XapaKTepU3yeMbIX MapKa-
MU OCTOHHBIX CMeceH MO YIA00O0YKIIaIbl-
Baemoctu [11, 112, XK1, XK2, npoyHOCTEIO
oetona ot 15 g0 60 MIIa u pa3znu4HOM OT-
MYCKHOHM MPOYHOCTH TIOCJIE TEIIOBOM 00-
pabOTKH, COMOCTABIISJICS PACX0]] [IEMEHTA,
B3ThIN U3 [15] U paccunTaHHBIN MO Tpe-
JaraeMod meroauke. B pesynbrate oOpa-
OOTKH TIOJyYEHHBIX JAHHBIX U COMOCTABH-
TEIBHOTO CTATUCTUYECKOTO aHaIn3a MOIy-
YeHBI PE3yNbTaThl: KOA((UIIMEHT Bapua-
[IUU OTKJIOHEHUH pacxojia leMeHTa M0 Ju-
TEpPaTypPHBIM JIAHHBIM OT PaCcCYUTAHHOTO
cocraBmi 5,3 % mi1sg 6eToHAa €CTECTBEHHO-
ro TBepacHus; 5,8 % — s 6eToHa ¢ OTITy-
ckHol npouyHocThio 70 %; 5,4 % — nns Ge-
TOHA ¢ OTIyCcKHOU TpovyHOCTRIO 80...85 %
u 5,4 % — nns 6eToHa ¢ OTIYCKHOM MPOY-
nocthio 100 %.

Ha puc. 7 npuBeJcHbI KpUBBIE, IO-
CTPOCHHBIC B pe3yJIbTaTe pacueTa pacxojaa
BOJABI TIO TMpeAsiaraéMod METOJIUKE IS
HIMPOKOTO JIMAINa30Ha HOPMaJIbHOU TyCTO-
ThI [IEMEHTA, MOJYy4YaeMOro MPH BBEICHUU

(20)

(21)
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B IIEMEHTHOE TECTO NPAKTUYECKU BCEX CY-
MIECTBYIONIUX B HACTOSIIEE BpPEMs IJIaCTH-
bumupyronmx A00aBOK. DKCINEPUMEHTab-
Hast mpoBepka (B JaHHOW paboTe HE MPUBO-
JIUTCSI) COOTBETCTBUS PACCUUTAHHBIX U (hak-
THYECKUX PACXOJIOB BOJBI Jist 100aBok C—3

u Craxement—2000, B 11e110M, TOATBEPIU-
Ja  pabOTOCIOCOOHOCTh  MPEIIOKCHHOM
MeToauku. Ha 3ToT e rpaduk HaHeCceHBI
(B BHae 3alITPUXOBAHHOW OO0JACTH) JaH-
HBbIC Pa3JIMYHBIX HMCCIICIOBATEICH IS 1ie-
MEHTa ¢ HOpMaJIbHOU TycToTo| 27...30 %.

10

OK

15 20 cm 25

Puc. 7. 3aBucumocts pacxona BoAsl B oT ocankm KOHyca OETOHHOI cMecH

W3 npencraBieHHbIX. MaTepUaIoB BUA-
HO, YTO TOYHOCTh PACYETOB OCHOBHBIX KOM-
MMOHCHTOB OCTOHHBIX CcMecell JIOCTATOYHO
BbicOoKa. CrnemoBarenbHO, PACCMOTpPEHHAs
MCTOJUKA.. MOXKCT YCICUIHO IIPUMCHATHCA
JUISL pacy€Ta ‘COCTaBOB TsKEJIOro OeToHa
IIPOEKTHOTO BO3pacTa. ¢ TpeOoBaHUS 110
MPOYHOCTH, a MPH HANMYUHN (HOPMYII, YBS3bI-
BAaIOLMX BOJOLIEMEHTHOE OTHOIIEHHE C OCO-
OCHHOCTSIMHU CTPYKTYpPbI OETOHA, — TaKXKe 0
MOPO30CTOHKOCTH, BOAOHEIPOHUIIAEMOCTU U
UHBIM. MapameTpaM. CyliecTBeHHOE ya00CT-
BO MCTOJAUKHU B TOM, YTO AOCTATOYHO IIPOCTO
YUMTHIBACTCS BIUSHUE TIACTUDUITUPYIOLTIX
700aBOK — MOCPEJICTBOM y4e€Ta HOpMaJIbHOU
IyCTOTHI IIEMEHTA.

PaccmMoTpuM emie onMH BaXKHBIA BO-
poC, MOKa HE PEIICHHBIN COBPEMEHHBIM Oe-
TOHOBEJCHUEM — MPOECKTUPOBAHHE COCTaBa
0eToHa JUIsi KOHCTPYKILWHU, TBEPACIOIIETO B
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Pa3NMUYHBIX TEMITEPATypPHO-BIAXKHOCTHBIX
ycnoBusX. B 3ToM ciyuae TexHoJory He-
o0xoanMa MHQpOpMaIUs 0 KHHETHKE TBEP-
JieHus O€TOHa, JUIsl 4Yero MpeUI0KEHHYIO
METOAMKY CIIEAYEeT IOMOJHHUTH (OopMyIa-
MU, MO3BOJISIFOIIMMH YYUTHIBATh psl (ax-
TOPOB: BpeMsI M OCOOCHHOCTH TBEPICHHS
U3JIeNUsl, MUHEPAJIOTHYECKUH COCTaB Iie-
MEHTa, BUJ U JO3UPOBKY XUMHUYECKUX JI0-
0aBOK U T. [I.

Panee nHamu Obuta mosydeHa (rmo-
cpencTBOM — MoAudUKAuUH  QOPMYIIbI
W. B. Boasba) crieayroras 3aBUCUMOCTb:

Kk

fo =Ko T g0

023-a-1

(22)

rne Kpnp — k03 duuent, 3aBucAmunl ot
BOJOLIEMEHTHOIO OTHOILIEHUA
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—npu B/1]<0,4

0,75
B/H:B/_H’

—npu B/11>0,4
Ky =1,6-0,5:(B/L1-0,4);

K; — KO3 PUITMEHT, YUUTHIBAIOLIHI KAYECTBO
3alIOJIHUTENEH; O — CTENEHb TUJIpaTalu
neMmeHra, %o.

Cremnens ruaparanun o BXOAWUT B
dopmyiy (22) B kKauecTBE OJHOTO U3 OCHOB-
HBIX BIIMAKOIIUX q)aKTOpOB H 1JI IPOCKTHO-
r'o BO3pacTa MOXeT ObITh paccuntana [16]:

HI'
100-(8/17), <%

— IpH

0. o
100-(B/11),

HT
100-(B/11),

HI'

100(B/1), . (23)

— 3 1165

—mpn _ HT 5165

100-(B/L1),

0=70+5 ot igsl (24)
100 (B/11),

CremieHb, )K€ THIpATallu IIEMEHTa B
JTr000M TIPOMEKYTOYHOM..BO3pacTe (MEHBbIIE
WK OOJIbIIIE IPOSKTHOFO) B JIOJISIX OT CTere-
HM THIpATaliy B MIPOCKTHOM BO3pacTe, pac-
cunthiBaeMoii 1o (23) wiu (24), onpenens-
eTcs oM BIHstonux (hakropos [16]:

1— 0738 e AT _[1_ C3Sj e

LG 100 100 -
7y 1_C73S eﬁﬁl'ZBth —1- C73S . eﬁﬁz'ngrh ,
100 100

Cmpoumenvcmego. Apxumexmypa

rae C3S — comepxkaHue anura B LIEMEHTE,
%; T — BpeMs TBEpACHHUS, CYyT; 31 — ypaB-
HUBAIOMUH KO3(PDUIIUCHT, 3aBUCIIIUNA OT
BUJA IIeMeHTa; 2 — Kod(hdULIMEHT, 3aBU-
camuit oT comepkanuss muHepana CzA B
nemeHnte; ki — koaddunuenT, 3aBucsAmmin
OT TEMIIEPAaTypbl TBEPJICHUS IEMEHTHOTO
kamHs (OeToHa); K, — ko3 uirenr, 3aBu-
CAILLUKA OT BJIQXKHOCTHBIX YCIIOBHI TBEpJe-
HUS 1eMeHTHOro kamus (betona); Ky — ko-
3¢ (UIMEHT, 3aBUCAIIMNA OT HAYAILHOTO
BOJIOCOZIEPIKAHUS [IEMEHTHOTO TecTa; Ky —
KOd((UIIMEHT, 3aBUCAIHAN OT aKTUBHOCTH
OPUMEHSEMOTo IieMeHTa;Ks — Ko duim-
€HT, 3aBUCSIIHNI OT TOHKOCTH MOMOJA Iie-
MEHTA, ksoz — koo dunmeHT, 3aBUCAIINI

OT COJEp)KaHWs TUrca B' HeMeHTe; Ky, —
KOO QULMEHT, 3aBUCSAIINIA OT BHIA U KO-
JnyectBa 1obaBKU-yckoputens; Kgp — Ko-
sQUnueHT, 3aBUCIUNA OT BUAA U KOJH-
4ecTBa MIaCTHPUIUPYIONIEeH T00aBKH.

TexHQJIOT, 3alpPOEKTHPOBAB COCTAB
M0 OMHMCAHHOW METOJMKE, MOXKET Jajiee B
COOTBETCTBUM ¢ (22) paccuuTarh MpoU-
HOCTb-B JIOOOM TpeOyemMoM BozpacTe Oe-
TOHA U, B CIy4ae HECOOTBETCTBUS MPOYHO-
CTH 33J]aHHOMY 3HAYCHHIO, OTKOPPEKTHPO-
BaTh cocTaB OeroHa. Takum o0Opaszom,
NPEUIOKEHHAsT METO/JNKAa MOXET OBITh
aJIalITHPOBaHa KaK K pPacyeTy KHHETHUKH
pocTa IpOYHOCTH OETOHA B MPOIECCE TETl-
JI0BOH 00paboTKK OCTOHHBIX M KeJe300e-
TOHHBIX KOHCTPYKIIMU, TaK W, HalpuUMep,
Py 3UMHEM UX OETOHHPOBAHUH.

Buwieoo

[pennoxxeHHas: METOIWKA, OCHOBAH-
Has Ha CYIICCTBYIOIIMX B OCTOHOBEICHUU
OOIIENPU3HAHHBIX 3aKOHOMEPHOCTSX, MO-
XKET OBITh YCIIENIHO, C JOCTaTOYHOW ISt
MPAaKTHYECKUX PACcYeTOB TOYHOCTHIO, HC-
TMI0JIH30BaHA TIPY  TPOSKTHPOBAHUH COCTABOB
0eToHa OCTOHHBIX M JKEJIC300€TOHHBIX KOH-
CTPYKLUH C Pa3THMYHBIMU XUMHUYECKHMU JI0-
0aBKaMU, TBEPJCIOIIUX B €CTECTBEHHBIX YC-
JIOBHSIX U TIPU TEIJIOBOM 00paboTKe.
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Marepuan noctymun 21.01.2009

The universal technique of concrete structure designing, taking into account hardening conditions of
products and also influence of chemical additivesis offered in the article.
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