IIpumep BbINOJIHEHUSI KOHTPOJIbHOH PadoThI

o IMCIOMIIJIMHE «Cnemcypc AJIA 00bEKTOB npmbeccnona.m;noﬁ ACATCIBbHOCTH
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JINTEILHOMN CTPETION

1 Onucarpb yCa0BHSA IKCIVIYATAIUM KeJIe300€TOHHO KOHCTPYKIIUHA H

onpeaeauThb Kjaace cpeabl akcrmyatanuu no F'OCT 31384-2017

1.1 Tlo 3amaHuio B KauecTBe 0a30BOM KOHCTPYKIIMHU MPUHSATA MOHOJIUTHAS YKEJE30-
OeTOHHAsI IJTUTa CTAJIeXKENIE300€TOHHOTO MPOJIETHOTO CTPOEHUsI, OETOHUpYyeMast 1o O6eTo-
HOHACOCHOM TE€XHOJIOTUH MpH TemrepaTrypHoM pexume: ot mroc 10 °C no mmoc 20 °C.

BcnencrBue skcrutyaTtanuy mwimT B arpeccuBHbIX cpepax kiacca XF3 mo 'OCT
31384-2017 k mu3aenuto NpeabsBIISIOTCS MMOBBINICHHBIE TPEOOBAHUS TI0O MOPO30CTOHKO-
ctu (F,300), Bomonenponuriaemoctu (W12) u ucrupaemoctu (G1).

OCHOBHBIMH TEXHUYECKUMH TPEOOBAHUSIMHU K KOHCTPYKIIMU SIBIISIFOTCSI KJlacc
6etoHa mo npouyHocty B35, mapka mo Mmopo3ocroiikoctu F,300, o BogoHEpOHUIIA-
emoctt W12, mo uctupaemoctu G1.

st 6etonupoBanusi miauT TpeOyercss OetonHas cmech mapku bBbCT B35 14
F,300 W12 G1 I'OCT 7473-2010. beronHasi cMmech Ha MECTE YKJIAJIKH B MOMEHT J0-
CTaBKH M TMMOJa4u B OyHKepa OETOHOHACOCOB JIOJKHA UMETh MOJABUKHOCTH B Mpee-
nax 16,0 - 18,0 cm; uepes 1,5 - 2,0 4 mocne ykiaaaku OETOHHOM CMeCH B ONallyOKy ee
MOJBMKHOCTh JTOJDKHA ObITh B mipeaenax 5,0 - 7,0 cM ocaaku cTaHIapTHOTO KOHYCA.
Jlist obecrieuenus TpeOyemMoil MOPO30CTOMKOCTH OETOHA BO3IyXOCOACPKAHUE CMECH

JOJIKHO OBITH B IIpenenax 5 - 6 %.
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2 OnucaTh MeXaHU3M JIeiCTBHUA 100aBOK U UX BJIUSIHAE HA TEXHOJIOTHIO

NPOU3BOICTBA

2.1 Jlns obecneyenus 3amuthl 0eToHa Mt oT kKopposuu o 'OCT 31384 Tpe-
Oyercs 00s3aTebHOE OJIHOBPEMEHHOE MCHOJB30BAHUE BO3AYXOBOBJICKAIOIIEH [10-
0aBKM U cymnepruiacTu(UKaTopa, MO3TOMY MPUHUMAETCS KOMIUIEKCHas Jo0aBKa Ha
ocHoBe cynepruiactudukaropa [IOM-HIJIK B konuuectse 0,7 % Macchl ieMeHTa.

[IOM-HJIK — s3Tt0 mnonuyHKIMOHANBHAS BO3IYyXOBOBJIEKAIOMIAs J00aBKa-
cynepriacTu(uKaTop Ha OCHOBE CMECH HATPUEBBIX COJIEH MOJIUMeETUIeHHATaINH-
CYNb(OKHUCIOT Pa3IMIHON MOJIEKYJSIPHOM MacChl ¢ T0OABICHHEM BO3IyXOBOBJIEKa-
I0IIET0 U TUAPO(POOU3UPYIONIEro KOMIIOHEHTa, OOecreynBaronias CTaOUIbHOE IO-
BBIIIICHUE MOpO30CcTOMKOCTH. JloGaBka B BHAE BOJHOIO pacTBOpa TEMHO-
KOPUYHEBOTO IBETA, UMEIOIIET0 KOHIIEHTpaluio He MeHee 32 %. PexkoMenayemas
nosupoBka: 0,3...0,7 % maccel nemenra. [103BoJIA€T MOMyYaTh TUTHIE CMECH U OTKa-
3aThCs OT JOMOJIHUTENIBHBIX SHEpPro3arpaT Ha yruioTHeHue. [Ipu makcumanbHOM H0-
3UpPOBKE OKa3bIBaeT AP(DEKT 3aMe/JIeHHs] CXBaThIBaHHUsI OETOHHOU cMecH, oOecrevu-
Basi TpeOyEeMYI0 COXPaHIEMOCTh €€ MepBOHAYAIBHON MTOABMKHOCTH.

2.2 BoznmyxoBosiekatonuii kKoMrnoHeHT ao6aBku [IOM-HIIK — sto moBepx-
HOCTHO-aKTUBHOE OPraHUYE€CKOE BEIECTBO, CIOCOOCTBYIOIIEE BOBJICUEHUIO B OETOH-
HYIO CMECh IPU €€ UHTEHCUBHOM IE€PEMEIINBAHUNA MEJKOJIMCIIEPCHOTO BO3AyXa pa3-
Mepom 0,015...0,030 MM, paBHOMEPHO pacrpe/IeIEHHOTO B OETOHE.

Mukpony3bsIpbKi BO3/yXa BBINOIHSIIOT POJIb CMAa3KU W OOJIET4aloT B3aUMHOE
nepemenieHue 3anoaHuTeneit. BozmyxoBonekarommii 3¢ ekt nod6aBok odbecrneunBa-
€TCs TeM, YTO OHHM BBOJATCS B OCTOHHYIO CMECh B BHJIC ILIEJIOYHBIX, KOTOphIE 00Ja-
JAI0T TTEHO00pa3yoIel CoOCOOHOCTHIO.

MexaHusM JeicTBUA cynepruiacTuduKaTopa 3aKiI04aeTcss B TOM, YTO €ro ya-
CTHUIIBI aICOPOUPYIOTCSA HA TOBEPXHOCTH IIEMEHTHBIX 3€PEH U COOOIIAIOT UM OTpPHIIa-
TenpHBIN 3apsa. [locme agcopOmuu Ha TOBEPXHOCTH 3€PEH IIEMEHTA IMOJIHMEPHI
HAYMHAIOT OTTAJKUBATHCS JPYr OT JApyra — JAMCHEPTUPOBATh YaCTHUIIBI IIEMEHTA.

[TpoaykThl Ha OCHOBE KOHJEHCATOB (hOpMasbAETHAA U CYIb(PUPOBAHHOTO MEJIaMUHA
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1 HadTaIMHA AUCTIEPTUPYIOT 3€pHA LIEMEHTA C MOMOIIbIO AJIEKTPOCTATUYECKOTO OT-
TaJTKUBaHUSI.

MexaHusm aercTBusi rufpodoOn3UPYyIOMINX 100aBOK COCTOUT B TOM, YTO OHH
Y KOHTAKTE C MPOIYKTAaMU THApATallU IEMEHTA OCaXIAt0TCsl B BUJIE MEJIbYalIIINX
KareJiek Ha CTEHKaX MEJKHX IMOp W KaMWUIIPOB, 00pa3ys ruapodoOHbIC TOKPHITHS.
B pe3ynbrare 3TOro BO3HHUKAET KOHTAKT, UMEIOIIUNA OOpaTHBIA yroj, Mpu KOTOPOM
CHJIBI TIOBEPXHOCTHOTO HATSDKEHHUS BHITAIKUBAIOT BOAY U3 1op. [I[puMeHnenue ruapo-
(hoOu3upyroMmKUX 100aBOK B IIEMEHTHBIX CHCTEMax CIOCOOCTBYET (hOPMHUPOBAHUIO
MJIOTHOM U OJTHOPOJHOM CTPYKTYPBI. ITO BBHIpAXKAETCS] B YMEHBIICHUH KOJUYECTBA U
pazmepoB Makporop (paauyc nop meHee 10 Mkm), a Takxe B UX 00jiee paBHOMEPHOM
pacmpeesieHuy B Macce IEMEHTHOT'O KaMHSI.

2.3 llpuMeHeHHE KOMIUIEKCHOW T00aBKM Ha OCHOBE CylepruiacTudukaropa
MTO3BOJISIET YIIPOCTUTHh TEXHOJIOTHIO OCTOHUPOBAHUS MOHOJUTHBIX KOHCTPYKITHH, OT-
Ka3aTbCsA OT BPEAHOTO U SHEPrOEMKOro OO0OpyAOBaHUS i BUOPOYIJIOTHEHHS Oe-
TOHHBIX CMECEH, U4TO YJIyYIIaeT YCIOBHUS TPyaa OCTOHIIMKOB M CHIDKACT SHEPro- U
TPY103aTPaThI.

Ucnons3oBanne komruiekcHoi no6aBku [IOM-HJIK B onTtumanbHOM KoJHMue-
CTBE TIO3BOJIUT IMOJYYUTh BBICOKOIIOABHKHBIC OCTOHHBIE CMECU TpeOyemou ymo0o-
YKJIQJIbIBAEMOCTH M 00ECIICUHT JIOCTHIKEHHE OETOHOM KOHCTPYKIIMN TPEOYEeMBIX IT0-

Kasarejied Ha3HAueHUS.

3 BbINOJHHUTH pacyeT cocTaBa 0€eTOHA ¢ 100aBKaMHU

3.1 Tlpu pacuere cocraBa OeToHa st OOECMEUYEHUS 3alUThl OT KOPPO3UHU
TOJKHBI ObITH BhITIOJIHEHBI TpeboBanust 'OCT 31384 (tadnuua [[.1) u TOCT 26633:

— MUHUMAJIBHBIN KJIacc Mo npoyHoctu B35;

— MaKCHUMaJIbHOE BOIoIieMeHTHOE oTHomeHHe 0,5 (Mmuaumansuoe Lf/B = 2,0);

— MUHUMAJIBHBIN pacxoj uementa 320 KF/M3;

— MUHUMAaJIbHOE BO31yX0OBOBieueHue 4 %o;

— KPYIHBIN 3aM0JHUTENb ¢ He00X0auMoi Mopo3ocToiikocTeio F300;
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— 00s13aTeNIbHOE OJTHOBPEMEHHOE MCII0JIb30BaHUE BO3yXOBOBJIEKatOIIEH 100aB-
KU U CyTepIuiacTuuKaTopa.

MunnMmasHas Tpebyemas IPOYHOCTh OETOHA B IIPOEKTHOM BospacTe RY, mo 3a-
JaHUIO TO0JDKHA ObIThH Oonee 45 MIla.

Pacxon Bobl i1t 6€TOHHOM cMecH MapKH 1o yaoOoykiaasiBaeMoctu [14 (OK =
16 — 20 cMm) 6e3 ydeTa 100aBOK mpuHUMaeTcs 1o pexomenaanusm (Ilpunoxenue A):

B, =230 i/m°.

BonomnorpedHoCcTh 6€TOHHOM cMecH ¢ 3DPEKTUBHON KOMIUIEKCHOM JI00aBKOM Ha
ocHoBe cynepractudukaropa [IOM-HIJIK cokpamaercs Ha 20 %, mostoMy pacyet-
HBIM PacxoJ BOJAbl YMEHBIIUTCA HA 46 1/M° 1 cocTaBuT B,=184 /M,

[Tpu ycnosuu, uto MuHUManbHOe [J/B = 2,0, pacdeTHBIN pacxo] LeMeHTa L],
KF/MS, COCTaBUT:

Lj, = B-I]/B. 1)
I, = 184-2,0 = 368 xr/m’,

Pacxo/] KPYITHOTO 3alOIHUTEs, KI/M’, OIpenenseTcs o GopMyire:

1000
M 1
IOHZL[ pu( (2)

rae o - KodhGUIMEHT pa3IBHKKU 3€PEH KPYIMHOIO 3al0JIHUTEIS;
V111 — MyCTOTHOCTBH KPYITHOTO 3allOJHUTEIIS;

3.
Py — HACBIIHAS IJIOTHOCTh KPYITHOTO 3aIIOJIHUTEINS, T/M ",

Py — CPENHSAA IIIOTHOCTh KPYITHOIO 3aIIOJIHATENS (B KYCKE), /M.

1000
= 1,26-0,47 N 1 =1261
1,42 2,66

3
Pacxoa Menkoro 3anosHUTENs, KI/M™, onpeaensercs no Gopmyse:

m=@ooo-H _p_ 1y,
pu ,0111 ’ (3)

3.
rAC py - KICTUHHAA INIOTHOCTh IEMCHTA, r/c™m )

3
P - UICTHUHHAaA IJIIOTHOCTD IIC€CKa, r/cm”.



17 = (1000 - 398 _184 1261y 5 65 _ 500
31 2,66

. 3
3.2 PacueTHas mIOTHOCTh OETOHHON CMECH B YINIOTHEHHOM COCTOSIHUH, KI/M",

ompenenseTcs mo hopmyiie:
Prc = +B+1]+11 4)

Pre =368+184 41261+ 592 = 2405.

3.3 CoctaB 0€TOHHOW cMecH JJis OETOHA IUIUT MPOJIETHOTO CTPOEHUS C YUETOM
OTEeph MaTepUaOB IIpe/ICTaBIeH B Tabuuue 1.

Tabmuma 1 — CocraB cmecu mapku bCT B35 I14 F,300 W12 G1

Haumenosanue marepuana, Hopmarus Pacxon
CIIMHUIIA H3MEPCHHUS IIOTEPD, %0 | 1O pacueTy | C Y4ETOM MOTEPh

Hement ITL[500-/10, T 0,9 0,368 0,371
ITecok, M° 1,9 0,43 0,44
[{e6eHb, M° 1,55 0,89 0,90
Bona, n - 184 184
Jlo6aska [TOM-HJIK (0,7 % me- i 258 258
MEHTa), KT




