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TEXHUYECKOE 3AKJIIOMEHME

HAY4YHO

NPOBEAEHUE UCTbITAHUN SALLUTHbLIX COCTABOB «MATMEW»

-

HA BETOHE U APMATYPHOU CTANN

-

MO OCHOBHbIM NMOKASATEJIIM KAHECTBA

OrtneyartaHo B Tunorpacum «ManeHbkas ropofckas Tunorpacus».

Mocksa, 2010 r.
Tupax — 1000 .



OPJAEHA TPYTOBOTO KPACHOI'O 3HAMEHH
HAYYHO-HCCHETOBATEINRCKHH, MPOEKTHO-KOHCTPYKTOPCKHEH
H TEXHOJIOTHYECKHH HHCTHTYT BETOHA H AKEJEIOBETOHA
wmenn AA. TBO3TEBA
OAD «HHIL «CTPOUTEJILCTBO»

Hucruryr HHHAE avenn AA. TBO3IEBA

HAYYHO-TEXHHYECKOE 3AKJTIOYEHHE

Mo teme: «llposegenne HenuTaRRA 3aWHTHEX cocTasos MATTEH no ocHoBrEM
MOKAIATENAM Ka9eCcTRa Ha DeToHe H H.PME.T}'PHCIJ:.I CTATH, BeLOAYA HE.}'WI{CP'TEXHH‘I(:I:KOFU
3AKMI0YEHHA H paipaboTea peroMenIalHiis.

Jorosop  Ne 115/13-18-09°KE ot 30 nexabpa 2009 r,
Hon, cornamwenne Nel ot 22 anpens 2010 1,

3ag. nabopatopHeil KOPPO3IHH M A0NT0BCMHOCTH
OETOHHLIX H #ene30deTOHHLIX KOHCTPYKUMEH,

npod., 1.T.H. ﬂg Crenanosa B. @,

OTBEETCTREHHEIE HCMOIHHTETH:

CT. HayUHBIH COTPYIHHE Coxonosa C. E.

Hayunwii cotpyamme TMoenymkun A, JL
Hayunsii cotpyauue 3umuna T. JL

Hayuseiil coTpyIHHE Xapuronosa JI. T

Mocksa 2000 T

OPOEHA TPYAOBOIO KPACHOIO 3HAMEHU
HAYYHO-UCCNEOOBATEJIbCKUNA, MPOEKTHO-KOHCTPYKTOPCKUNA
M TEXHONTOrMYECKUA UHCTUTYT BETOHA U XXENE3OBETOHA
umeHu A. A. TBO3EBA
OAO «HUL «CTPOUTEJIbCTBO»

HAY4YHO-TEXHU4YECKOE
SAKNIOYEHME

NPOBEOEHUE UCNbITAHUA
SALLUNTHbLIX COCTABOB «MATEW»
MO OCHOBHbIM NOKASATEJI{IM KAHECTBA
HA BETOHE U APMATYPHOW CTANW.

BblAAYA HAYYHO-TEXHUYECKOI'O 3AKJIFOHEHUSA
N PASPABOTKA PEKOMEHAALIUN.

Mockea 2010 .
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OPLEHA TPYAOBOrO KPACHOTO 3HAMEHM . HAYYHO-TEXHUYECKOE 3AK/TIO4YEHME
HAYYHO-UCCIELOBATE/LCKIM, MPOEKTHO-KOHCTPYKTOPCKUAM

W TEXHOMNOTNYECKUN UHCTUTYT BETOHA U XXKENE3OBETOHA

MPOBELEHVIE UCTIHITAHUN 3ALLUTHBIX COCTABOB «MAMEM»
v A A, FBOSIEBA MO OCHOBHbIM MOKABATENSIM KAYECTBA HA EETOHE V1 APMATYPHOW CTANM,
OAO «HUL «CTPOUTENLCTBO- BbIIAYA HAYYHO-TEXHUYECKOO 3AKJTIOHEHMS 1 PABPABOTKA PEKOMEHALII

COAEP>XXAHME

1. TMpoBepeHMe UCNbITAHUA CUCTEMbI
nokpbiTua Mapelastic no nokaszarenam
KavyecTBa Ha 6eToHe No CpaBHEeHUIo
c 6eToOHOM 6€3 3aWunTbl

1.1. XapakTepucTtuka matepuanos u o6pasLos,
NPEeACTaBNEHHbIX HA UCTIBITAHUS ..., 3

1.2. OnpepeneHne OCHOBHbIX NOKa3aTenen Ka4yecTsa
cuctembl nokpbiTusa Mapelastic Ha 6eToHe

1.2.1. OnpepeneHne BOQOHENPOHNLIAEMOCTH

1.2.2. OnpefeneHne MOPO30CTOMKOCTM ..........ooovvvvviiiiorierrirnn: 7
1.2.3. OnpeneneHne BOQOMOMMOLEHUS ... 10
1.2.4. OnpegeneHne Npo4HOCTU cUenneHus (agresvm)
C OETOHOM ..o 11
1.2.5. OnpeneneHne TPEeLUMHOCTOMKOCTU ..o 12
1.3, BBIBOBDBI ... 15 1. nPOBEnEH“E MCI‘IbITAHMVI
CUCTEMbI NOKPbLITUA MAPELASTIC
2. TpoBeaeHue KOPPO3UOHHbIX UCTbITAHUNA I10 HOKA3ATE."HM KA""ECTBA HA BETOHE
apMaTypHOM CTasnv ¢ 3alWMUTHbLIM NOKPbITUEM no CPABHEHUIO C BETOHOM BE3 3A|.|.|“Tb|

Mapefer 1K B 6eToHe

2.1. OnpepeneHue 3alMTHOrO AeUCTBUS NOKPbITUA
Mapefer 1K no oTHoLIeHUIO K CTanbHOW apmaType

1.1. XapakTtepuctuka matepuanos n o6pasnos,

B PaA3NINYHbIX arpeCCUBHBIX CPEAAX ... 17

2.2. OnpepeneHune 3aWMTHOrO AeNCTBUSA npeacTaB/IeHHbIX HA UCTbITAHUA
nokpbiTus Mapefer 1K no otHowueHuio
K CTaJIbHOW apMaType B GETOHE ..., 18

[na npoBefeHns UcnbITaHW Ha 6eToHe B NabopaTopuv KOPPO3nK U JONITOBEYHOCTUN GETOHHbIX
2.3 BBIBOPDBI ......oooo oo 24 1 Xene306eToHHbIX KOHCTPYKumin HUNXKB 3akasumkom 6bina BbibpaHa cuctema nokpbITus Ha
ocHoBe cocTaBa Mapelastic.

Mapelastic — [OBYXKOMNOHEHTHbIA COCTaB, OCHOBAHHbIA HA LIEMEHTHbIX BSKYLLUMX, MENKO-
3EPHUCTbIX OTOOPHbIX 32NOSTHUTENSX, CreunanbHbIX Ao06aBKax U CUHTETUYECKUX MoiMMepax B
BOAHOW AMCNEPCUn, 3aMeLLEeHHbIX B COOTBETCTBMM C peLenTypon, pa3paboTaHHOW B UCCneno-
BaTenbCKmx nabopartopusix komnaHum MATEN. Mocne cmelueHns AByX KOMMOHEHTOB COCTaB
npespaLlaeTcs B OGHOPOAHYO CMECh.

OdomuymnaneHein gunep OO0 "MITKM" ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org caunT: https://mpkm?q’org/



OPIEHA TPYAOBOIO KPACHOIO 3HAMEHW
HAYYHO-MCCINEAOBATESIbCKWNIA, MPOEKTHO-KOHCTPYKTOPCKIM
Y TEXHONMOTMMYECKWUIA UHCTUTYT BETOHA U XKEIE3OBETOHA
umenu A. A. TBO3EBA

OAO «HUL «CTPOUTEJIbCTBO»

HAYYHO-TEXHUYECKOE 3AKJIIOMEHME
MPOBELEHVE NCTLITAHU SALUUTHBIX COCTABOB «MATEU>»

MO OCHOBHbIM MOKASATE/IAM KAYECTBA HA BETOHE U APMATYPHON CTAIN,
BbIOAYA HAYHHO-TEXHUYECKOIO 3AKJTIOHEHUA N PASPABOTKA PEKOMEHOALIMA

OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM KOMNOHeHTOB cocTaBa Mapelastic B cooTBeTCTBUMM C
TEXHUYECKUM OnncaHvnem, npuseneHsl B Tabnuue 1.1.

Ta6bnuua 1.1.
3Havenus
Ne  HaumeHoBanue nokasarens
KomnoHeHT A Komnonent B
1. KoHcucTeHums MOPOLLOK XWAKOCTb
2. Uger cepbli 6enblil
3. MnotHoCTb,r/cM3 1,4 1,1
4.  TBepAblii Cyxoii 0cTaTok,% 100 50
5. XpaHeHue 12 mecsues 24 mecsaua

MaTtepunanel Mapelastic A BbinyckatoTca cepuiiHo no TY 5745-005-70452241-2007 Ha 3aBo-
ne 3A0 «Maneun» r.CtynmHo MockoBckow obrnacTv, UMEIOT nacrnopra Ka4ecTBa U rmrueHunye-
ckne ceptudukatel. [NpeacrtaBneHHbIn Ha ucnbiTaHna matepvan Mapelastic A narotosneH
15.02.2010r. napTtus Ne 2000.

[na nposefeHns ucnbiTaHuin cucteMsl NokpbiTns Mapelastic Ha 6eToHe, ncnonHutenem 6binn
N3roToBMEHbl KOHTPOJIbHbIE 06pasLbl, a Takxe obpasubl 6eToHa, NpegHasHadYeHHble Ans Ha-
HeceHwus cocTaBsa.

Pacxop matepuanos Ha 1 Ky6. M 6eToHa:

e LlemeHT — 360 Kr;

* [Mecok — 800 kr;

e Ule6eHb — 1120 kr;

* Boga— 180 n.

Knacc 6etoHa no npo4HocTn B22,5.

[ins npoBeAeHWsi UCMbITaHWI MCNONb30BaHbI ceaylowme Buabl 06pasLoB:

1. 6eTOHHbIE 06pPa3Libl-Ky6bl pa3MepoM 7X7X7CM AN UCNbITaHUA Ha MOPO30CTOMKOCTb U BOAO-
normnoLlexue.

2. 6eTOHHbIe 06pasLbI-LMNMHAPLI AMaMeTpoM 15 CM 1 BLICOTOM 5 CM, AN UCMbITaHWUIA HA BOLO-
HenpoHNLAEMOCTb.

3. 6eTOHHbIe 06pa3Lbl-Ky6bl pasamepoM 10x10x10 cm Ans ucnbITaHWU Ha aaresuio.

4. UeMeHTHo-MecYaHble 06pa3ubl-NNTKN pa3mepoM 14,5x9,5x2,5 cM ¢ KNMHOO6Pa3HON BblEM-
KOW NSt onpepeneHns TPELLMHOCTOMKOCTMY.

[Mocne narotoBneHnss 6eToHHbIE 06pa3ubl 6b1IM BblAEPXaHbl B KAMEpe eCTECTBEHHOIO TBEPAE-
H¥sa npy Temnepatype 20+5°C 1 0OTHOCMTENbHON BNaXXHOCTH Bo3ayxa 80% B TeyeHue 28 CyTok,
3aTeM nepepaHbl 3aKas4vKy A9 HaHeCeHWsa cocTasa.
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MpurotoBnexne paboyero coctasa ( komnoHeHT Mapelastic A 3aTBopseTcs naTekCHbIM KOM-
noHeHtoM Mapelastic B) n HaHeceHvne cucTembl MOKPbITUS HA ocHoBe cocTaBa Mapelastic
ocylecTensanm npeactasuteny 3akasdmka B 3AO «Manen» B COOTBETCTBUW C TPe6OBaHUAMM
TEXHWUYECKOWN AOKYMEHTaLuu.

OcHoBHble TEXHUYECKME XapaKTepUCTUKK pabodero coctasa Mapelastic npuseneHbl B Tabnumue 1.2.

Ta6bnuua 1.2.

Ne HaumeHoBaHue nokasartens 3HaveHus

1. LiBet cmecu

Cepbiit

2. COOTHOLLEHVE CMeLLnBaHNs KomnoneHT A : KomnoneHT B=3: 1

3. KoHcucTeHums [nactuyHas, obpabarbizaemas Lunatesnem
4. BaskocTb no bpykdunbay, Pa*s 90,3

5. MnotHocTb, r/cm® 1,723

6. Temnepatypa npumeHeHus, °C ot + 8°C go + 35°C

7.  Bpems Xu3Hu, MuH 60

8.  Pacxopn matepumana, Kr/m? &5

MogroToBka noBepxHOCTU 06pa3LOB NeEpen HAaHECEHNEM COCTaBa 3akoyanachk B py4Hou obpa-
60TKe paboyert NOBEPXHOCTN GETOHHbIX 06pa3L0B abpa3nBHLIM KAMHEM C MOCNeayoLLMM obe-
CMbIMBaHNEM CXaTbIM BO34yXoM. HaHeceHMe cocTaBa OCyLLECTBANM LUNATeNeM B OOUH CrOK
npu Temnepatype Bo3gyxa 23+1°C N OTHOCUTENbHOW BNAXHOCTN 52+2%. TonLMHa CUCTEMBI
MOKPbLITWS COCTaBMANA 2 MM.

O6pasLibl C HAHECEHHBIM MOKPbLITUEM BbIAEPXMBANN [0 UCTILITAHWI B MOMELLIEHNN C Temnepary-
povi Bo3gyxa 23+1°C 1 OTHOCUTENBbHOM BNAaXHOCTN 52+2% B TeYeHWUM 28 CyTOK.

B cooTBeTCTBUM KanieHAapHbLIM NaHoM forosopa (3tan 1) NpoBefeHbl UCMbITAHUS CUCTEMbI 3a-
LuTHoro nokpbiTns Mapelastic Ha 6eToHe no cnegyoMM nokasarensam:

° onpegeneHne BOOOHENPOHULAEMOCTU 6ETOHA C NOKPbITUEM NPW NPSIMOM 1M 06paTHOM [aBne-
HWUW BOAbl, MO CPABHEHMIO C KOHTPOSIbHbIMU 06pasLamu;

° onpepeneHne MOPO30CTOWKOCTM GETOHA C MOKPbITUEM MO CPABHEHWIO C KOHTPOJIbHLIMU 06-
pasuamu;

* onpefaeneHve BOOOMOINOLEHUs 6ETOHA C MOKPbITUEM MO CPABHEHWUIO C KOHTPOSbHBIMU 06-
pasuamu;

° onpenenieHve NPOYHOCTU CLUensieHns (aaresum) NoKpbITUA ¢ 6ETOHOM;
* onpeneneHne TPELLMHOCTONKOCTH MOKPLITUS Ha GeToHE.

OdomuymnaneHein gunep OO0 "MITKM" ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org caunT: https://mpkm?r’org/



OPIEHA TPYAOBOIO KPACHOIO 3HAMEHW
HAYYHO-MCCINEAOBATESIbCKWNIA, MPOEKTHO-KOHCTPYKTOPCKIM
W TEXHONOMMYECKUN NHCTUTYT BETOHA U XXEJNIE3OBETOHA
umenu A. A. TBO3EBA

OAO «HUL «CTPOUTEJIbCTBO»

HAYYHO-TEXHUYECKOE 3AKJIIOMEHME
MPOBELEHVE NCTLITAHU SALUUTHBIX COCTABOB «MATEU>»

MO OCHOBHbIM MOKASATE/IAM KAYECTBA HA BETOHE U APMATYPHON CTAIN,
BbIOAYA HAYHHO-TEXHUYECKOIO 3AKJTIOHEHUA N PASPABOTKA PEKOMEHOALIMA

1.2. OnpegeneHne OCHOBHbIX NOKa3aTenen Ka4ecTsa
cucteMbl NoKpbITUA Mapelastic Ha 6eToHe.

1.2.1. OnpepeneHne BOJOHENPOHNLLIAEMOCTH

OnpepeneHne BOOOHENPOHNLAEMOCTHN 6ETOHHBIX 06pPa3LOB-LUINHAPOB C CUCTEMOM MOKPbITUSA
Ha ocHoBe cocTaBa Mapelastic n 6eToHHbIX 06pa3uoB 6e3 3almnTbl (KOHTPOSIbHbIE 06pasLbl)
NpoBOAWIN B COOTBETCTBUM € TpeboBaHuaMM FTOCT 31383-2008 «3alymuta 6€TOHHbIX U XXeneso-
6ETOHHBIX KOHCTPYKUMI OT Koppo3uu. MeToabl ncnbitaHnii». cnbiraHna npoBefeHbl Ha cnewum-
anbHOWM LeCcTUrHe3pgHoun yctaHoBke (puc. 1.1), o6ecneymBaroLLet BOSMOXHOCTb NOJAayn BOAbI
K HWXKHEN TOpLEBOI NOBEPXHOCTU 06pa3LoB-LUMIMHAPOB U HabMoAeHNe 3a BEPXHEN TOpLEBOM
NMOBEPXHOCTBIO 6ETOHA.

HasneHve nogHumanu ctynexsmum no 0,2 MIMa, HaumHas ¢ 0,2 MIMNa go 1,8 MIMa v BbigepXxmeanu
Ha KaXxgoWn CTyneHu B Te4eHne 6 4Yacos (npu TonLmHe 06pasuos 5 cm). VicnbiraHna npogonmxanm
[10 NOSIBIEHUst NPU3HAKOB (hunbTpaumn Boabl B BUAE Kanenb UM MOKPOro NSATHA Ha BepXHeWn
TOpLIEBOW NOBEPXHOCTWN. BogoHenpoHnLaeMocTb cepymn 06pasLoB OLEHMBAOT MakCUMasibHbIM
[aBrieHWeM BOfbl, MPU KOTOPOM Ha YeTbIpeX M3 LLecT 06pa3LoB He HabMaaeTcs NPU3HaKoB
uneTpaummn Bogbl.

[na 6eToHHbIX 06pasuoB ¢ cuctemon NokpbiTva Mapelastic ncnbiTaHns nposoguny npu nps-
MOM (CO CTOPOHbI MOKPbITKS) U 06paTHOM (CO CTOPOHbLI TopLua o6pasua, HeobpaboTaHHOro Mno-
KpbITEM) AaBneHUn BOfbI.

Cxema vcnbiTaHuii 06pasLoB 6eToHa € NOKpbITUEM npuBeaeHa Ha puc.1.2.
Peaynbrathl ncnbITaHUii Ha BOJOHENPOHULIAEMOCTb NMpeAcTaBrieHbl B Tabnumue 1.3.

Puc. 1.1. YcTaHoBKa Ans ucnbitaHuin 06pasuoB Ha BOAOHENPOHMULAEMOCTb.
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A B

Puc. 1.2. Cxema ncnbiTaHuin 06pasuos 6eToHa ¢ nokpbiTnem Mapelastic.
A — npsimoe paBneHve Boabl; b — obpaTHoe faBneHue Boabl.

Ta6nuua 1.3.
Onpepenexne BogoHenpoHuuaemocty no FOCT 31383-2008 (MeTon «MOKPOro nsaTHa»)

e )|l
Cepus 1 BeToH ¢ nokpbiTuem npamoe He meHee W16*
Cepus 2 BeToH ¢ nokpbITUEM obpatHoe W8
Cepus 3 KOHTponbHble 06pa3ubl 6eToHA npsamoe W4

anMe'-IaHMe.' * HposeaeHme uenbiTaHu orpaHn4eHo TexHN4ecKuMn xapaktepnctmkamu ycra-
HOBKM.

PesynbtaTthl UCNbITaHWIA NOKa3anu, YTo HaHeceHWe Ha 6eToH cuctembl NokpbiTus Mapelastic
NO3BONSET YBENNYUTL MapKy 6eToHa Mo BOAOHENPOHMLAEMOCTM MpY NPSMOM JaBfeHUN BOAbI
Ha 6 ctyneHewn (¢ W4 po He meHee W16), npy o6paTtHOM fasneHun BoAbl Ha 2 ctynexn (c W4 go
W8), no cpaBHeHUIO ¢ 6ETOHOM 6€3 3aLLUThI.

1.2.2. OnpepeneHne MOPO30CTONKOCTH

OnpepeneHve MOPO30CTOMKOCTU GETOHHbIX 06pa3uoB C cuctemon MokpbiTvs Mapelastic n
6ETOHHbIX 06pa3LoB 6e3 3aLUMTbl (KOHTPONbHbIE 06pas3Libl) NPOBOAUIN B COOTBETCTBUN C Tpe-
60BaHunAMM TOCT 31383-2008 «3awmta 6ETOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA OT KOp-
po3un. MeTofpl ucnbiTaHu». Mopo30CTOMKOCTL onpeaensnu NpyM MHOrOKPaTHOM NepPeMEHHOM
3amMopaxvBaHUM-OTTanBaHUn B 5%-HOM pacTeope xyiopupa HaTtpus npy Temnepatype MUHYC
(50+5)°C. OTTanBaHne 06pasLoB NPONCXOANNO Npu TeMnepatype nnoc (18+2)°C.

. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org caur: https://mpkm?org/



OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-MCCTEAOBATELCKM, MPOEKTHO-KOHCTPYKTOPCKMIA
1 TEXHONOTUHECKWN MHCTUTYT BETOHA U XKENESOBETOHA

MPOBELEHVIE UCTIHITAHUN 3ALLUTHBIX COCTABOB «MAMEM»
/v A A, FBO3IIEBA MO OCHOBHbIM MOKASATESISIM KAYECTBA HA BETOHE 1 APMATYPHOW CTANN,
OAO «HUL «CTPOUTENLCTBO» BbIJAYA HAYHHO-TEXHUHECKOIO 3AKIIOHEHMS! Y PABPABOTKA PEKOMEHTIALIVN

YcrnoBHOe COOTHOLLEHME MeXxnay 4ucriioM LMKnoe ncnbITaHWn YCKOpPEeHHbIM MeTOAO0M, OCHOBaH-

HbIM Ha 3aMOpaXXMBaHWN-OTTaMBaHWM 06pa3LOB B pacTBOPE COMM, MU MOPO30CTOMKOCTBLIO MO-
KpbITUA Ha 6€TOHe NpuHMManu no Taénuue 1.4.

Ta6bnuua 1.4.
Yucno L|I/IKJ1?B 3aM0pa)KI/IBaHIf;|-0TTaI/IBaHI/IH 200 300 400 500 600 700
(MOpP030CTONKOCTb) MOKPLITUI HA GETOHE
Y1cno UMKNoB UCNbITaHWIA 5 10 15 20 25 30

MOp030CTOMKOCTL NOKPbITUSI HA GETOHE OLIEHUBANM YMCITOM LIMKITOB 3aMOPaXWBaHWUs — OTTau-
BaHWsi, MPU KOTOPOM B CEPWUU U3 LLIECTU 06Pa3LOB Ha YETbIPEX He HaGMioAanock paspyLUeHui
MOKPbITUS (N0 BHELLHEMY BUIY) U CHXXEHUS BENMYMHBI afreavn K 6eToHy 6onee YeM Ha 35% oT
UCXOZHOMN BENMUYUHBI.

Pesynerathl ucnbiTaHui npeacTaeneHsl B Tabnuue 1.5.

Ta6nuua 1.5.
I3MeHeHVe BHeLUHEro B1ba 1 aaresmmn o6pasLoB B NPOLLEcce UCTbITaHUst Ha MOPO30CTOMKOCTb
Haume- 7
e By 06- Cpoku ucnbiTanui 06pa3Los
nokasatens pasuos S5uuknos 10 uyuknos 15 umknoB 20 yuknos 25 umknos 30 yuknos
OTnenbHble
. My3bIpy Ha
BHewHnin  beToH c mo-  be3 n3- be3s n3- be3 n3- be3 n3- be3s n3- ﬁosgpx
BUJ, KpbITUEM MEHEHNIA MEHEHNI MEHEHNI MEHEHNI MEHEHNi HoCTH
MOKpbITUA
CunbHoe
CunbHoe
noBepx-
noBepx-
HocTHoe  [lpakTuye-
CunbHoe HOCTHOE
paspylle-  CKU NOfHOe
KoHTponb-  WenyweHne  paspylue-
. Hue 6eToHa pas- - -
HbIl GETOH  MOBEPXHO-  HWe 6eTOHa
Ha rPaHAX,  pyLUIeHue
CTW GETOHA  Ha rpaHsx,
CKpyrne-  06pa3uoB
yrnax un
Hue pebep
pebpax . . .
nyrnos Puc. 1.2. BHeluHWIA B 06pa3uoB Noce UCTbITaHWiA Ha MOPO30CTOMKOCTb.
Anreans E6TOH C 1o A — nocne 10 uuknos, b — nocne 15 ynknos.
AL, 18 18 16 16 14 11
Ma KpbITUEM

Cnesa Hanpaso:

- KOHTPOJbHbIV 06pa3eL, 6eToHa 6e3 NOKPbITUSA,
- obpaseL, 6eToHa C NMOKPbITUEM,

BHeLuHWi Bup 06pa3LoB Nocre UCMbITaHU HA MOPO30CTOMKOCTL NpeacTasneH Ha puc. 1.3.An 1.3.6. - KOHTPOJbHbIN 06paseL, 6eToHa C MOKPbITUEM.

8 OdomuymnaneHein gunep OO0 "MITKM" ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org caunT: https://mpkm?org/



OPAEHA TPYOOBOIO KPACHOIO 3HAMEHN
HAYYHO-UCCNEOOBATE/IbCKUI, MPOEKTHO-KOHCTPYKTOPCKIIA
N TEXHONOMMMHYECKNN UHCTUTYT BETOHA U XXENIESOBETOHA

umenu A. A. TBO3EBA
OAO «HUL «CTPOUTEJIbCTBO»

HAYYHO-TEXHUYECKOE 3AKJIIOMEHME

MPOBELEHVE NCTLITAHU SALUUTHBIX COCTABOB «MATEU>»

MO OCHOBHbIM MOKASATE/NAM KAYECTBA HA BETOHE 11 APMATYPHOW CTANN,
BbIJAYA HAYYHO-TEXHWUYECKOIO 3AKIOYEHNA Y PASPABOTKA PEKOMEHLALIAN

Pesynbratbl UCMbITaHWIM HA MOPO30CTOMKOCTb MOKa3anu, YTo:
° 6eToH 6e3 3almnTbl COOTBETCTBYET Mapke No Mmopo3ocTonkocTn F200.

° o6pasubl 6eToHa ¢ cuctemon nokpbiTus Mapelastic Bbinep>xanu 6e3 naMeHeHui BHELLHEro
Buaa v agreaum 600 LMKNOB 3aMOpaXnBaHUA-OTTauBaHus.

1.2.3. OnpepeneHne BOAOMNOINOLLEHUS

BoponornoweHne 6eToHHbIX 06pa3LoB ¢ cuctemor nokpbiTua Mapelastic 1 KOHTPONbHbLIX 06-
pasuos onpegensanu no NOCT 12730.3-78 «beToHbl. MeTon onpefeneHnst BOLOMOMOLLEHNS».
O6pasLibl HackILLanM BOAOW Npu NMOSIHOM NOrPYXeHUN A0 NOCTOSIHHOM Macchl.

Boponornoulexne (W,) onpeaensanu no gopmyne:
IIlH — m
W,=—%
m,
rae m, — macca BofoHacbILLeHHOro o6pasua, r;
m, — Macca o6pasLia Ao NorpyxeHus B Bofy, r.
Pesynbrathl ucnbiTaHuin npeacTasneHsl B Tabnuue 1.6.

Ta6nuua 1.6.
Macca Macca
Bup o6pasuos Noo6pasya HavanbHas,  KOHEyHas, Am, r W, % Wep, %
mg, 1 m,r
M 954,8 965,0 10,2 1,1
Mn2 951,3 962,0 10,7 1,1
06pasLpl ¢
NOKPbITUEM M3 978,9 988,2 9,3 1,0 11
Mapelastic
Nna 963,3 972,8 9,5 1,0
N5 950,3 962,7 12,4 1,3
K1 809,3 840,9 31,6 39
K2 799,4 832,5 33,1 41
KOHTROMLHBIE K3 752,8 7838 315 42 41
o6pasipl
K4 823,7 857,3 33,6 41
K5 817,1 849,7 32,6 4,0
10
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B cooTBETCTBUM C pe3ynbTatamum UCMbITaHUA 3HaYeHe BEIMYMHBLI BOAOMOMOLLEHNS GETOHHbIX
06pasLos ¢ cuctemort nokpelTna Mapelastic coctasuno 1,1 % no macce, KOHTPONbHbLIX 06pas-
LoB 6eToHa (6e3 NokpbITHsA) — 4,1 %.

1.2.4. OnpepeneHne NPOYHOCTM cuenneHus (aaresmm) c 6eToHoOM.

OnpepeneHve NPOYHOCTM cLensieHns cucteMbl NokpbiTvs Mapelastic ¢ 6eToHom npoBoaunv B
cootBeTcTBUM ¢ FTOCT 28574-90 «3aiymta oT KOppo3um B CTPOUTENLCTBE. KOHCTPYKLUMN GETOH-
Hble U XXene306eToHHble. MeToAbl UCMbITaHWI aare3nmn 3alMTHbIX NOKPbITUIA». [na onpepene-
HWS KONMYECTBEHHOWN BENWYMHbBI aAre3nn coctaea K 6€TOHY UCMOoNb30BaNy METOA HOPMaslbHOro
OTPbIBA, 3aKJII0HAIOLLMINCA B U3MEPEHUM CUTbl OTPbIBA MOKPbLITUSA OT 3aLLmLLIAEMON NMOBEPXHOCTU
Np¥ NOMOLLIM MPUKIIEEHHOTO K MOKPLITMIO METaNNMYECKOoro wramna n guHamomeTpa. B kayectse
OvHaMoMeTpa Ucnosib30Banu NpMbéop — n3mepuTesib NPOYHOCTU CLEenneHns (aareanm) obnmuo-
BOYHbIX M 3aLUMTHbIX NOKPbITMIA MCO-10MIM4, 3aB. Ne 256.

BenuuunHy agresvu (R) matepuana BblMUCHSNM NO QOPMYyIeE:

F
R=— MIla
A

roe F — 3HaveHve cunbl, Npy KOTOPOI Npou3oLLen oTpbis, H;
A — nnowage oTpbIBa, M2,

O6wwmii Bug npubopa NCO-10MIM'4 npusepeH Ha puc. 1.4, BHeLHUA BUE 06pasLoB A0 U nocne
MCMbITaHWI Ha aare3uto npepcTaBneH Ha puc. 1.5.

PesynbtaTthl onpegeneHuns agre3avmn nokpbITMs Ha ocHoee coctasa Mapelastic k 6eToHHONM no-
BEPXHOCTM NOKa3asnn 4To cUCTema NoKpbITUS 06/1a8aeT BbICOKUMM afAre3MoHHbIMU CBOMCTBaAMM.
BenuunHa apreavmn cucteMbl MOKPbITUS K 6ETOHY cocTaBnseT He MeHee 1,8 MIMa (npu aTom
XapakTep paspbliBa KOre3noHHbIN).

. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org caur: https://mpkrﬂ?org/



OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-UCCIEQOBATESNIbCKUW, MPOEKTHO-KOHCTPYKTOPCKNN MPOBEJEHUE UCTITAHUN SALLUTHBIX COCTABOB «MATMEW»

wver A A TBOAMEEA Y1 BETOHAMPKENESOBETORA MO OCHOBHbIM MOKABATENSAIM KAYECTBA HA BETOHE U APMATYPHOW CTAJTN,

OAO «HML «CTPOUTEJIbCTBO>» BbIJAYA HAYYHO-TEXHWUYECKOIO 3AKIOYEHNA Y PASPABOTKA PEKOMEHLALIAN

Puc. 1.5. BHewHwuii B o6pasuos 6eToHa ¢ nokpbitnem Mapelastic o v nocne ncnbitaHnin Ha
agreauto.

1.2.5. OnpepeneHue TPELUMHOCTONKOCTU NOKPbITUS

[ns onpegeneHns TpeLmHoCcToKoCcTH NokpbITua Mapelastic Ha 6eToHe ncnons3osany MeToan-
Ky B cooTBeTcTBMM ¢ TOCT 31383-2008 «3aiymra 6€TOHHBIX U Xene306eTOHHbIX KOHCTPYKLIMIA
OT Koppo3un. MeTofbl NCMbITaHUR», Hanbonee 65IM3KO MOAENMPYIOLLYIO YCII0BUA 06pa3oBaHms
Puc. 1.4. NamepuTenb npo4HocTu cuennenus (agreavmn) NCO-10MIM4. TPEeLLMH Nof NOKPbITUEM B XEeNe306eTOHHON KOHCTPYKLMU, NPU KOTOPOM MOKPbITUE cHavana
HaHOCAT Ha 6ETOHHbLIN obpasel, a 3aTeM MNpu pacTaXeHUn obpasua B 6eToHe, Mo NOKPbITUEM,
ob6pasyloTca TpeLumnHbl. McnbitaHua nposoauny Ha npubope, paspaboTaHHOM B naéopaTopumn
koppo3aunn HAVDKBE.

C MomeHTa 06pa3oBaHus TpeLLuHbI B 6eTOHe ob6pasua 3a Hel Benu HabniogeHne ¢ NoMOLLIbIO
npubopa MINB-2. 3a nokasaTesb TPELUMHOCTONKOCTM MPUHUMANN LLUMPUHY PACKPbITUS TPELLMHBI
B 6€TOHE NpeALLeCcTBYIOLLYIO TOW, MPU KOTOPON 6bINO 3aMe4eHo 06pasoBaHUe NepBoro gedekra
B NOKPbITUW Haf, TPELLMHOW.
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OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-UCCIEQOBATESNIbCKUW, MPOEKTHO-KOHCTPYKTOPCKNN MPOBEJEHUE UCTITAHUN SALLUTHBIX COCTABOB «MATMEW»

AE OO CKU B IR KENES O IOL L MO OCHOBHbIM MOKABATENSAIM KAYECTBA HA BETOHE U APMATYPHOW CTAJTN,

umenu A. A. TBO3EBA &
OAO «HUL «CTPOUTEJNIbCTBO» BbIOAYA HAYHHO-TEXHUYECKOIO 3AKJTIOYEHNA N PABPABOTKA PEKOMEHOALINN

[MokasaTenb TPELLMHOCTOMKOCTM NOKPLITUA Ha 6ETOHe onpefensany No pesynsratam UCnbiTaHus
Tpex 06pa3LoB-6nmn3HeLoB. 3a pes3ynsTat UCNbITaHUA NMPUHUMANU CPEHION BENMNYUHY U3 MUHU-
MasibHbIX 3HAYEeHUI PacKpbITUA TPELLUMH, U3MEPEHHbIX Ha KaXAO0M U3 UCTbITyeMbIX 06pasLoB.

BHeLwwHuii Bua o6pasuos 6eToHa ¢ cuctemon nokpbitus Mapelastic ans vcnoiraHnii Ha Tpewm-
HOCTOWKOCTb MpeAcTasneH Ha puc. 1.6, o6wmin Bua npubopa npuseneH Ha puc. 1.7.

Puc. 1.7. O6wuin Bup npuéopa ans onpepesieHnst TPELMHOCTOMKOCTU NOKPbITUS.

Pesyneratbl CNbITaHW Nokasanu, YTo NpefcTaBneHHas cucteMa NoKpbITUI ABMSETCA TPeLn-
HOCTOWMKON 1 BblAep>XUBaeT 6e3 paspyLUEeHUs LUMPWHY PacKpbITUa TpewmH B 6eToHe [o 0,6 MMm.

1.3. BbiBOAbI

Puc. 1.6. BHeluHuI Bup, 06pa3LoB 6eTOHa C NOKPbITUEM AJist UCMbITaHUWA Ha

- Pesynbratbl UCNbITaHWIA cuCTEMbI 3aLUMTHOrO MokpbiTMA Mapelastic Ha 6eToHe MO OCHOBHbIM
TPELMHOCTOUKOCTb.

rokasaresifiM Ka4yecTBa, Mo CPaBHEHMIO C 6ETOHOM 6€3 3aLUMThl, NPUBEAEHHbIE B 0606LLEHHO
Tabnuue 1.7, NO3BOMAKOT CAeNaTh CrnefytoLime BbiBOgbI.

1. Cuctema NOKPbLITUA Mapelastic o6nagaeT BbICOKUMU aKcnnyataumoHHbIMU CBOMCTBaMU:

° yBenn4MBaeT MapKy 6eToHa No BOAOHENPOHMLIAEMOCTU NpU NPAMOM AAaBIEHNN BOfAbl HE Me-
Hee, 4eM Ha 6 cTtyneHen (c W4 po He meHee W16), npu o6paTHOM AaBneHuy Bodbl Ha 2 CTy-
nenn (c W4 go W8), no cpaBHeHU0 ¢ 6ETOHOM 6€3 3aLLmThbl;

° MOBbILLAET MOPO30CTOMKOCTb M MOPO30CONECTONKOCTL 6eToHa B 3 pasa (¢ 200 go 600 umknos);
° CHWXaeT BENWYMHY BOAOMOrnoLLeHns 6eToHa B 4 pasa;

° 0651afaeT BbICOKOW afre3noHHONM NPOYHOCTBIO CLENSIeHNst C GETOHHON NOBEPXHOCTbLIO (HEe Me-
Hee 1,8 MlMa, xapakTep pa3pbiBa KOre3MoHHbIN);

1 OdpuumanbHbiin gunep 000 "MIKM" Ten. +7 (8452) 68-30-08 an. nouta: sales@mpkm.org cair: https:/mpkm-org/



OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-MCCTEAOBATELCKM, MPOEKTHO-KOHCTPYKTOPCKMIA

L MPOBEJEHWE UCTIBITAHUM 3ALLMTHBIX COCTABOB «MAMEU»
wver A A TBOAMEEA Y1 BETOHAMPKENESOBETORA MO OCHOBHbIM MOKABATENSIM KAYECTBA HA EETOHE V1 APMATYPHOW CTANM,
OAO «HUL «CTPOUTENLCTBO- BbIIAYA HAYHHO-TEXHUYECKOO 3AKJIIOHEHMS 1 PASPABOTKA PEKOMEHAALIM

2. Cnctema 3awmTHOro nokpbiTus Mapelastic MoXeT 6bITb peKOMeHAOBaHa A aHTUKOPPO3n-
OHHOW 3aLLMTbl 6ETOHHbIX U XeNe306eTOHHbIX KOHCTPYKLMIA, 3KCMyaTUPYIOLLMXCA B YCNOBUSAX
BO3[ENCTBUA CPefHe- N CUNMbHOArPECCUBHbIX MPUPOAHBIX U TEXHOTEHHbIX CPef (B COOTBETCTBUN
co CHwuI 2.03.11-85, MI'CH 2.08-01, M'CH 2.09-03, FTOCT 31384-2008), onsi ruapov3onsumm
30aHUA 1 MOA3EMHbIX COOPYXEHWI BO BCEX BMAAX MPOMbILLNEHHOO W MPaXAaHCKOro CTpou-
TenbCTBA, MPW BbIMOMHEHWUN Kak BHYTPEHHWX, Tak U HapyXHbIX padoT.

Cuctema nokpbitus Mapelastic sBnsieTcst TpeLMHOCTONKOM 1 MOXET NPUMEHATLCA ANs rMapou-
30MUMK U 3aLUUTBI XKENe306eTOHHbLIX KOHCTPYKLIMIA, AOMYCKAOLLMX 06pa30BaHne U packpbiTve
TPeLUMH B npouecce akcnnyaraumu go 0,6 Mm.

Ta6bnuua 1.7.
PesynbraTtbl UcnbiTaHU cuctembl NOKpbITUA Mapelastic no nokasarensim kayecTsa
Ha 6eTOHEe Mo cpaBHEHUIO C 6eTOHOM 6€3 3almThbI

Pe3ynbTatbl UcnbITaHWI

Ne HaumeHoBaHue nokasarens, 0603Hayenue HTA -
5 €ANHULA U3MEPEHUA Ha UcnbITaHue ETOH C NOKPbITHEM
Mapelastic beToH 6e3 3awuTbl
1 BopoHenpoHuuaemocTb, MMa:
— NpsMoe [aBneHune [OCT 31383-2008 W16 W4
— 06paTHoe AaBneHne W8 W4
2 Mop030CTOiKOCTb, LKAbI [OCT 31383-2008 600 200 2, nPOBEnEH“E KOPPO3“OHHB|X “cn b'TAHM“
3 BoponornoueHue, % rocT 12730.3-78 1,1 4,1 APMATYPHOMU CTANMU C 3ALUUTHLIM
— NOKPbLITUEM MAPEFER 1K B BETOHE
4 QET":H“(?J",’W?_IT"”G“"” ¢ [OCT 28574-90  (xapaTep paspbiea —
’ KOTe3MOHHbli1) N

2.1. OnpeageneHue 3alMTHOro AeNCTBUS MOKPbITUSA

6 TPOLIAHOCTORKOCTS, MM rOCT 31383-2008 0.6 - Mapefer 1K no oTHOLLEHMIO K CTaNbHOW apMaTtype

B Pa3JIN4HbIX arpecCuBHbLIX cpenax
C uenbto OLEHKN MexaHM3ma 3aLUMTHOrO AENCTBUSA NOKPbITUSI MO OTHOLLEHWIO K apMaType npo-
BOAWIIM HA OCHOBE Pe3ynbTaToB 3N1EKTPOXUMMNYECKUX UCTIBITAHUIA N OMUYECKOTO COMPOTMBIEHNS
cTanu npu BO3AENCTBUM Ha HUX pasnnyHbIx cpef: 5%-Horo pacteopa NaCl, HacblLLeHHoro pac-
TBopa Ca(OH), (yckopeHHas meToavka HNVXKE).
M3onupyioLme cBoMCTBa NOKPLITUS OLEHMBANM MO U3MEHEHMIO COMPOTUBIIEHNS NMOKPbLITUA NPY
norpy>eHnn 06pasLioB C NOKPLITUEM B HaCblLLieHHbI pacTeop CuSO,,.
[Ons npoBegeHUs1 UCMbITAHUI ObiM MOArOTOBMIEHbI 06pasLbl CTafbHOM apMaTypbl ANMHOM
120MM, OnMamMeTpoM 6MM, OYULLIEHHbIE MEXaHWYECKMM CNOCOOOM OT 3arpsi3HEHUN, MachnsiHbIX
NSATEH, NPOAYKTOB KOPPO3UK.
16
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OPAEHA TPYOOBOIO KPACHOIO 3HAMEHN
HAYYHO-UCCNEOOBATE/IbCKUI, MPOEKTHO-KOHCTPYKTOPCKIIA
N TEXHONOMMMHYECKNN UHCTUTYT BETOHA U XXENIESOBETOHA

umenu A. A. TBO3EBA
OAO «HUL «CTPOUTEJIbCTBO»

HAYYHO-TEXHUYECKOE 3AKJIIOMEHME

MPOBELEHVE NCTLITAHU SALUUTHBIX COCTABOB «MATEU>»

MO OCHOBHbIM MOKASATE/NAM KAYECTBA HA BETOHE 11 APMATYPHOW CTANN,
BbIJAYA HAYYHO-TEXHWUYECKOIO 3AKIOYEHNA Y PASPABOTKA PEKOMEHLALIAN

MokpbiTne Mapefer 1K 66110 HaHeCceHO 3aka3yMKoM Ha apMaTypHble CTEPXXHM KUCTbIO B ABa
cnos.

[MoproToBneHHble o6pasLbl NOMeLLanM B yKasaHHble Bbille pacTBOpbl C MOCNEAYLWMM KOH-
TPONeM OLEHKU CBOWCTB MOKpbITUA Yepe3 1, 6 u 12 cyTok. BuayanbHbii ocMOTp 06pasLoB ¢
nokpbitTnem Mapefer 1K, nasneyeHHbix n3 pactsopa CuSO4 nokasan, 4To NokpbITHe He obna-
JaeT U30/IMPYIOLLMMM CBONCTBaMMU T.K. HA MOBEPXHOCTW MOKPbLITUS NOCHE UCTbITAHUSA NOSBUIIUCH
MefHble TOYKW.

ONEKTPOXMMNYECKNE UCTIBITAHWUA MO U3MEHEHMIO OMMYECKOrO CONPOTUBIIEHMSI MOKPLITUS B Ha-
cbileHHom pacteope Ca(OH)2 coctasuno 9,21-10,8 Om, a B 5%-Hom pacTtBope NaCl — 1,1-
1,21 Owm, Torga Kak n3onupytoLlee AoMKHO MMETb conpoTuBneHune He MeHee 103 Om.

BenununHa ctaunoHapHOro noteHumarna cranm coctaemna: — B HacbieHHom pacteope Ca(OH),
— (-320 + -350) mV; — B 5%-Hom pacteope NaCl — (-385 + -405) mV, 4T0O roBOpUT O NaccuBu-
pyHoLLEM AENCTBUM NOKPLITUS MO OTHOLLEHUIO K apMartype.

Ha noBepxHOCTW cTanbHbIX cTepxHen ¢ nokpbiTvem Mapefer 1K, nssneveHHbIx n3 pacteopa

NaCl KoppO3MOHHbIX NopaXeHui He obHapy>eHo. Nox NoKpbITMEM apmaTtypa ocTaBasnach Yn-
CTOW B TEYEHME BCEro Nepropfa UCrbITaHu.

2.2. OnpepeneHve 3alUUTHOro AeNCTBUA
nokpbitTusa Mapefer 1K no oTHoLLeHuUIO
K cTanbHOM apmaTtype B 6eToHe

OnpepeneHve 3aLMTHOrO AENCTBUS NOKPbITUS MO OTHOLLEHWIO K CTanbHON apMaType nNpoBoau-
nv no FOCT P 52804-2007 «3aLyuta 6ETOHHbIX U XXeNe306€TOHHbIX KOHCTPYKLMIA OT KOPPO3nu.
MeToabl UCMbITaHU>.

[na npoeBefeHVs MCNbITaHW OblNM M3roTOBMEHbI 6ETOHHbIE 06pas3Lpbl pasmepoM 7x7x14cwm,
LEHTpanbHO apMMPOBaHHbIE CTallbHbIMU CTEPXHAMM AMameTpoM 6MM 1 anvHon 120mm (mod-
rOTOBNEHHbIMU, KaK YKa3aHo BbILLE) C HAHECEHHbIM Ha HMX nokpbiTnem Mapefer 1K.

MoaroToBneHHble apMaTypHble CTEPXHN C HAHECEHHBLIM NOKPbLITUEM 6binNK 3adhOpMOBaHbI B 6e-
TOH ABYX CEpuI:
° YUCTbI 6ETOH 6e3 Kaknx-mbo Jo6aBoK;

* GeTOH, cofepXallunii B CBOEM COCTaBe arpPeCcCMBHYIO Mo OTHOLLEHUIO K cTanu gotéasky CaCl,
B Konm4yecTBe 4% OT Macchbl LlemMeHTa.

MapannenbHo 66K M3roTOBNEHbI 6ETOHHbIE 06pa3Lbl C apMaTypon 6€3 NOKPbITUS.

McnbitaHns 6eTOHHbIX 06pa3LoB NPOBOAUM B arpeCCMBHBIX MO OTHOLLEHUIO K CTallbHOW apma-
Type cpefax, a UMEHHO B CPefe NePEeMEHHOro YBaXHEeHUs B BOAE W BbICYLUMBAHWA U B Cpe-
e nepemMeHHoro yenaxHeHus B 5%-Hom pactesope NaCl n nocnegytoLlero BbICyLLUMBAHUS MO
cneumansHO NOJOGPAHHOMY PEXUMY. SNEKTPOXMMUYECKME UCMbITAHUSA NPOBOAUNK nocne 3-X
MeCALIEB UCTbITAHWA B yKa3aHHbIX BbILLE YCMNOBUAX MYTEM CHATUSA aHOLHbBIX NONSAPU3aLIMOHHBIX
KPUBbIX C UCMOMb30BaHNEM NOTEHLMocTaTa.
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Mepepn cHATMEM aHOAHbIX MONAPU3ALMOHHbBIX KPMBbLIX 6ETOHHbIE 06pas3Libl HACkILL AN BOJOW NOA,
BakyyMoM. 3aTem TopeLl, obpasLa ckanbiBanu, obHaxas CTanbHoW cTepxeHb Ha 1-2cm. MecTo
BbIXOJa apMaTypbl U3 6eToHa N30/IMPOBaNN 1 NomeLLany obpaseL, B 3NeKTPOXMMUYECKYIO s4elt-
Ky (pvc 2.1). C nomoLLbio NoTeHUMOCTaTa B aBTOMATUHECKOM PEXMME NONSpU3oBanu ctanb B
6eTOHe, N3Mepsa BENNYNHY CUMbl TOKa Yepes Kaxable 50-100 mV nameHeHns noteHumana, u no
NOsly4eHHbIM JaHHbIM CTPOWN aHOAHYIO MONAPU3ALIMOHHYIO KPUBYIO.

1

V)
N

(&)

Puc. 2.1. Cxema ycTaHOBKM ANsi YCKOPEHHbIX 3NIEKTPOXUMUYECKUX UCTIbITAHUI CTann B 6eTOHeE:

1 — BbICOKOOMHbIV BOSILTMETP;

2 — noTeHuuocTar;

3 — MuUnnMamMnepmeTp;

4 — obpaseL;

5 — BcnomoraTesbHbI 3NEKTPOL;
6 — 3neKTpo CpaBHEHWS.

Koppo3uoHHoe cocTosiHMe apMaTypHON cTanu B 6€TOHHbIX 06pasuax OLeHVBanu rno MnoTHOCTU
Toka B cooTtBeTcTBMM ¢ FOCT P 52804 (Tabnuua 2.1).
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OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-UCCIEQOBATESNIbCKUW, MPOEKTHO-KOHCTPYKTOPCKNN MPOBEJEHUE UCTITAHUN SALLUTHBIX COCTABOB «MATMEW»

wver A A TBOAMEEA Y1 BETOHAMPKENESOBETORA MO OCHOBHbIM MOKABATENSAIM KAYECTBA HA BETOHE U APMATYPHOW CTAJTN,

OAO «HML «CTPOUTEJIbCTBO>» BbIJAYA HAYYHO-TEXHWUYECKOIO 3AKIOYEHNA Y PASPABOTKA PEKOMEHLALIAN

Ta6bnuua 2.1 -600

MnoTHocTbL TOKa npu noteHyuane +300 mV

(HacbILEeHHbII KanomenbHblit 3NEKTPOA), MKA/cM? KoppoauolHoe cocToAHME apMaTYHOR GTanK

-400
no 10 CTaNnb NaccuBHa
ot 10 po 25 HEYCTOMYMBO-NACCMBHOE COCTOSHME \
cBbILLE 25 WHTEHCUBHASH KOPPO3UA CTanm -200 \ x

Pe3ynbraTthbl UCHbITaHUA NpuBEeAeHbI B Tabnuue 2.2 1 Ha pUcyHKax 2.2 n 2.3. 07 10 20 0 )K 50 60 70 80 90

'g NMOTHOCTb TOKa, MKA/CM?

w
OnNeKTPOXMMMYECKNe ncnbiTanns (puc. 2.3) nokasanu, Y4To cTanbHas apmartypa C NOKpbITVEM = \ \ L
Mapefer 1K nocne 3-x MecsiLleB XpaHeHust 6eToHa B peXMMe MepemMeHHOro YBIaXHEeHWUs BO- g 200 \
non n pactsopoMm NaCl 1 nocnegytowlero BbICYyLLUMBAHWUSA HAXOAMTCS B MAcCMBHOM COCTOSIHUMW. §
Mpy CHATUM aHOAHBIX NONAPU3ALIMOHHBIX KPMBBIX NMpK noTeHumane +300 MV NNOTHOCTU TOKa He o
npesbiwanu 10MKA/cm2. MaccrBHOE COCTOAHME apMaTypbl NOA NOKPbITUEM COXPaHANOCh U Npn \ \
BBeaeHun B 6eToH CaCl, . 400 \ \
BuayanbHbIn OCMOTP apMaTypHbIX CTEPXXHEW, U3BMIEYEHHbIX N3 6ETOHa M OYMLLEHHBIX OT MO-
KpbITUSA, NOATBEPAWN PEe3yNbTaThl SNEKTPOXMMUYECKUX UCTIbITAHUA — MeTan Mo NoKpbITUEM \
He MeeT KOPPO3MOHHBIX NOPaXEHWUN. 600 N N
OnNeKTPOXMMNYECKNE UCTbITaHUA HE3aLLMLLIEHHOW apMaTypbl B 6eTOHe nocse 3-x MecsiLeB xpa- \ \ \ \ 3
HeHnsi 6eTOHa B TOM Xe pexume, Kak ykasaHo BbllLie, MoKasars, YTO Npu yBnaxHeHnn 6eToHa \
pacteopoM NaCl ctanbHas apmatypa HaxoguTcs B aKTMBHOM COCTOSIHUW, MAET UHTEHCUBHOE N
pa3suTne Kopposun metanna. [MnoTHoCTb Toka npu noteHumane +300 MV npeBbilaeT gony- 800 \ N ~—

3

ckaemble F[OCTom 52804 3HayeHus (puc. 2.2; Tabnuua 2.2).
BuayanbHbIi OCMOTP NoaTBepXAaeT Mony4YeHHble pe3ynbTaTbl 3NEeKTPOXMMUYECKMX UCMbITa- \ \ 3
HWI, — CTallb UMEET KOPPO3NOHHbIE NMOPAXEHUA aHANOrMYHbIE MOMYyHYEHHbIM NPW BBEAEHUN B 1000 \ N
cocTaB 6eToHa XSTOPUCTOro KanbLums 11 1 2 2 2

Puc. 2.2. AHogHble NonApu3aLoHHbIe KpyBbIe CTany 6e3 NOKPbITUS nocne 3-X MecsLes

UCMbITAHUN B peXnme:

1 — nepemMeHHoe yBnaXKHEHNe BOAOM U BbICYLUNBAHUE;

2 — nepeMeHHoe yBnaxHeHue 5%-HbiM pactBopom NaCl n BeicyLLMBaHWE;

3 — nepemMeHHoe yBnaXHeH1e BOAOW 1 BbiCyLLMBaHKe B 6eToHe ¢ xnopuaamm (CaCl,).
20
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OPEHA TPYJOBOIO KPACHOIO 3HAMEHW . HAY4YHO-TEXHUYECKOE 3AKJ/TIOMEHUE
HAYYHO-MCCTEAOBATELCKM, MPOEKTHO-KOHCTPYKTOPCKMIA Y @ »
1 TEXHONOTUHECKWN MHCTUTYT BETOHA U XKENESOBETOHA Wl B g b S =

umMeHn A. A. TBO3JEBA MO OCHOBHbIM MOKASATE/IAM KAYECTBA HA BETOHE U APMATYPHON CTAIN,
OAO «ﬁlﬁ[ «CTPOUTENIbCTBO» BbIOAYA HAYHHO-TEXHUYECKOIO 3AKJTIOHEHUA N PASPABOTKA PEKOMEHOALIMA

-600 Ta6nuua 1.7.
Pe3ynbraTbl ucnbiTaHU cuctembl NOKpbITUS Mapelastic no nokasarensim ka4yecTsa Ha
ﬁ 6eTOHe No cpaBHEHUIO ¢ 6€TOHOM 6e3 3alunThl
-400 \\ MnoTHOCTb ToKa Ny NoTeHuuane +300mV, MKA/cM?
Haumexosane  [pu nepemen- Mpyn nepemen- ,
NOKPbITHA HOM VBMaXHE-  HOM yBniawHe-  |PW BBEMIEHWM B BHewHui
-200 apMartypbl HUM BOJOI W HUM PacTBOPOM GOGT%I;SIETUHa BUA apMatypbl
/ BbICYLUIMBAHUN NaCl u BbicywM- (III)Z
/ ()] Bahuu (Il)
0 { 20 30 40 50 60 70 80 ) (I) — 'wcras, bes npu-
2 MII0THOCTb TOKa, MKA/CM? 21 30,0 487 SHAKOE KOpE‘?WOHHb'X
w Bea nokphITHA 2,8 29,7 58,1 nopaxceruit (1), (1l
S 200 35 351 54.3 — Hanuue Koppo3MoH-
3 HbIX MOPAXEHWIl B BUAE
g PXKaBYMHbI
=
\ 41 5,0 7,0 lMoKpbITHe 663 U3MEHEHWIA,
400 H C nokpbITuem
\ Mapefer 1K 3,7 7.1 6,2 CTanb Nof NoKpbITUEM
2,9 73 8,0 yncTas
600 \ \ \\ Takum obpa3oM, pes3ynbTaTbl MPOBEAEHHbIX MCMbITAHUA MOKa3anu, Y4TO OJHOKOMMOHEHTHbIV
\ LEMEHTHBIN COCTaB Ans 3almTbl apMartypbl oT kKoppo3un Mapefer 1K o6nagaet 3awutHbiM
\ [ecTBMEM MO OTHOLLEHMIO K apMaType, OCHOBaHHbIM Ha MaCCUMBUPYHOLLMX CBOMCTBaxX KOMMO-
800 N \& N HEHTOB MOKPbITUSA, B T.4. 1 VIHFVVI6VITOpOB, BXOZSLLX B €r0 COCTAB M MOXET 3aliiaTh apMatypy
\ \ Q\\ — 3 )Kene3066;l'OHHbIX KOHCTPYKLIMI B arpeCCMBHOMN U CpefiHe arpeccuBHoOM cpefax, B T.4. U XNOpco-
\\ \\\ —3 Aepxalleil, B HOpMaibHbIX TEMNEpPaTypHO BIXHOCTHBIX YCTIOBUAX. OnuTenbHOCTb 3aLUUTHOrO
\ \\ 13 nenctems 6yaeT onpenensaTbCs MPOHMLAEMOCTbIO 6eTOHA.
1000 =
1 1 1 2 2 2

Puc. 2.2. AHogHble nonapn3aumoHHble KpuBble cTanu ¢ nokpbitnem Mapefer 1K nocne 3-x
MeCSILEB MUCMbITAHUI B peXUME:

1 — nepemMeHHOe yBnaxKHeHve BOAOW 1 BbICYLLMBAHUE;
2 — nepemeHHoe yBnaxHeHue 5%-HeiM pacteopoM NaCl v BbicyLUMBaHME;
3 — MepemMeHHoe yBnaxHeHne BOON 1 BbicyLLMBaHue B 6eToHe ¢ xnopuaamu (CaCl,).
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OPAEHA TPYOOBOIO KPACHOIO 3HAMEHN
HAYYHO-UCCNEOOBATE/IbCKUI, MPOEKTHO-KOHCTPYKTOPCKIIA
N TEXHONOMMMHYECKNN UHCTUTYT BETOHA U XXENIESOBETOHA

umenu A. A. TBO3EBA
OAO «HUL «CTPOUTEJIbCTBO»

2.3. BbiBOAbI

1. NokpbiTne Mapefer 1K no apmatype o6nagaert 3aLMTHO-NACCUBUPYIOLLIMM OEACTBUEM MO
OTHOLLIEHUIO K CTasnbHOW apmarype, YTO Croco6CTBYeT 06ECNEeHEHMI0 e COXPaHHOCTU MpU 9KC-

nnyatauum KOHCprKLlI/IVI B cpepe, XapaKTepI/ICSy}OIJ.I,eﬁCH MOBbILLEHHOW BMaXXHOCTbIO U copgepxa-
HMeM Xnopuaos.

2. MokpbiTve no apmartype Mapefer 1K moxeT 6bITb peKOMEHAOBAHO AN 3aLMTbl apMaTypsbl
NPV PEMOHTE XXene306eTOHHbIX KOHCTPYKLMI, NpeAHa3HaYeHHbIX 4118 9KCNyaTauum B CpeaHe v
cnabo arpeccuBHbIX Cpefax.
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