


O Hac

FPYIMMA KOMMAHUM «AXUO» 6onee 25 neT GyHKLUMOHMPYET Kak cucTema, npeobpasylowas pesybTaThi
nccnenoBaHnii B 06/1aCTW HayYHOro MaTepuanoBeneHusl, MpOeKTUPOBaHUS U MPON3BOACTBa PaboT Ha ob6bekTax
Ky/IbTYpHOro Hacneaus B abPeKTUBHbIE pelleHns ANst CTPOUTENbCTBa M pecTaBpauum.

PesynbTtaTtoM gesitenbHocTu MK «AXKNO» sBnsitoTcs MaTepuanbl TOproBo Mapkm PYHUT, npnaHaHHbIM
MPENMYLLECTBOM KOTOPbIX SIBNSIETCS BbICOKas CTEMeHb ONTUMM3aLMM COCTaBOB Ha OCHOBE COBGCTBEHHbIX METOAVIK,
MO3BOJSIOWMX MONYYUTb Hanny4ylwee coyeTaHme TEXHUYECKNX CBOMCTB NPW afekBaTHOM CTOMMOCTW.

B paMkax pectaBpauumu u ctpoutesnibctsa NK « ADKMO» yaanocb peanusoBaTb KOMMJIEKCHbIW NOAXOA, YTO ABNsieTCH
rnaBHbIM MHCTPYMEHTOM MNOBbIWEeHUSA KayecTBa.

[NprMeHeHne MaTepuanoB 1 TexHonormn PYHUT yxe o6ecneymno yCnewHyo peanmsaunio NpoekTosB bonee yem
Ha 10000 ob6bekTax Ky/bTYPHOro Hacrnegus, NPOMbILWAEHHOCTU U MHOPACTPYKTYpPbl, BK/IOYas 4BOPLIOBbIe
aHcambnu MeTepbypra 1 ero NpUropooB; KoMrekcbl To605bckoro, NMcKoBCKOro n 9pocnaBckoro KpeMren;
MoHacTbipu: HoBogeBuumi, MckoBo-lMevepckuin, BanaamMckuii n AnekcaHapo-Hesckas naBpa; 3gaHue [laBHOro
AnMupanTtenctBa B CaHKT-IMeTepbypre, CeBepHbIi peyHOoM Bok3an B MockBe, NaBuUIboH «KocMoc» BOHX un
MHOIMX OpYrux.

KoMnnekcHbIM noaxon

Paspa6oTka u Bbinyck
MaTepuaroB 1 U3[ENni,
WMOEHTUYHbBIX ayTEHTUYHBIM

O6cnepoBaHue 30aHUA
U COOpYXXEeHUM

TexHonormnyeckoe
conpoBoOXaeHne 06bekToB

Hay4yHo-uccnepoBaTenbckas
pabota

MpoekTnpoBaHue B ABTOPCKUIN KOHTPOJsb

pecTtaBpaunm U CTpouUTesibCTBe

Paspa6oTka u Bbinyck MpouseoacTeo paboTt

CEepPUMHbIX MaTepuasoB
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ApPXUTEKTYpPHbIN 6ETOH:
OCHOBHbI€ MOHATUS

CreknopumnbpobetoH PYHUT
B apXUTEKTYPHOMU cpefe

[oTOBbIE M3OeNUSa U3 CTEKNoPUBPOOETOHA

PYHUT CreknodpmnbpobeToH

PYHUT ®umnbpobeToH

PYHWUT Aspopekop

PYHUT BbicOKOMpPO4HbIN 6€TOH



ApPXUTEKTYPHbIV 6ETOH:
OCHOBHbI€ NMOHATUSA

TEPMUH «apXUTEKTYPHbIM GETOH»
chopMmpoBarncs B npodeccnoHanbHOm
cpene apXxuUTekTopoB. Tak Ha3BaH MaTe-
pwvarn, U3 KOTOPOro MOXHO CO3.4aBaTb
3aKOHYEHHbIe apXUTEKTYpPHble O6bek-
Tbl. OQHaKo, Takoe orpeneneHne Tpe-
6yeT YTOUHEHUS W AOMOSIHEHUS B OOLLe-
NPUHSTBIX MaTepuanoBenyeckux dop-
MY/TMPOBKAX.

Mon «apXMTeKTYpHbIM 6ETOHOM»
Mbl MOHWMMaeM KOMMO3ULIMOHHBIM Ma-
Tepuan, CoOOTBETCTBYOWMNA Tpebo-
BaHMSM MO MPOYHOCTU U [ONroBey-
HOCTU ANS 3a4aHHbIX YCNOBWUM 3KC-
nayataumu, oTINYaIOWMIACS BbICOKOM
TEXHOMNOIMYHOCTbIO. TaknM 06pasoMm
NosIBNSIETCA BO3MOXHOCTb CO30aHUs
KOHCTPYKUMK ntobomn GopMbl. OTim-
YaeTcs BblpasnTeslbHOM GaKTypomn m-
LIeBOM MOBEPXHOCTU U HACbILWEHHOM
LiBeTOBOM ramMmoMn. Npn aTOM cocTas
N CMocob M3rotoBfieHUss 6eToHa (Ha
OCHOBE MWHepasibHbIX BSXKYLUMX U MpW-
POOHbIX 3aronHUTENeN) onpenenseTcs
HEOBXOAMMOCTBIO [OCTUXEHUSI TPeby-
€MOro YpOBHS1 CBOMCTB.

MHbIMW CnoBaMU, «apXUTeKTyp-
HbI 6ETOH» MpPeacTaBnsieT cobown muc-

KYCCTBeHHbIl‘/'I KaMeHHbIN mMaTepuan, He
VIMetoLmMM PaMOK HM MO COCTaBy, HM MO
CBOWCTBaM, CO3[aBaeMblli Ha OCHOBE
BCEX MMEIOLMXCS 3HaHWM O5s BOMJIO-
LLeHWS apXUTEKTYPHOrO 3aMbicia. STOT
MaTepuan ABndeTcs KBUHT3CCEHLMEN
BbICOKOKa4eCTBEHHOro, oncrnepcHo-ap-
MMPOBaHHOIO, AEKOPaTUBHOIO, aKyCTU-
YeCKOoro, TenJonsonsLUmMoHHoOro 6eTo-
HOB U T.4.

OTnnyuTenbHbIE OCOBEHHOCTUN Ma-
Tepuana:

e BO3MOXHOCTb MpuaaHus no6omn
$OpMbl — OT reoMeTpUYeckn Mpo-
CTbIX AO MHOIOYPOBHEBbIX KOMIMO-
31umn;

e OcTeTU4eckasl MpUBIEKaTeIbHOCTb
M LUIMPOKME BO3MOXHOCTU UMUTUPO-
BaTb GaKTYypy M LIBET eCTECTBEHHbIX
MaTepuarnos;

e OnTWManbHOe COOTHOLEHWe Be-
ca U NPOYHOCTU U3AENUN, UTO 06-
YCNOBNVBaeT YAOBCTBO XpaHeHUs,
rMepeBoO3KM U MOHTaXa nU3nenui;

o XuMmyeckast U aTMochepHasi CTOM-
KOCTb, @ Takxe noxapobesonac-
HOCTb W OFHECTOWMKOCTb;

e Ypo6CTBO MOHTaxa, a Takke BO3-
MOXHOCTb BCECE30HHOro Mpous-
BOAOCTBa paboT;

e LUupokasi obnacTb NpUMEHeHUs —
OT LLOKONSA IO KPOB/N.

B kayecTBe OCHOBHOIO KOMIMOHEH-
Ta TakMX G6ETOHOB MOXHO BbIOENUTb
$umbpy, KOoTopasi BO MHOMOM ornpeaens-
€T BO3MOXHOCTb AOCTUXEHUS Ha3BaH-
HbIX CBOWCTB. MO3TOMY TexHoMorus ou-
6po6ETOHA NEXUT B OCHOBE MOJTyYeHNs
«APXUTEKTYPHOIO BGETOHAN.

Hawa koMnaHusa, cospaBasi cob-
CTBEHHYIO HayuHylO KOSy B 06nactu
MaTepuanoBefeHus, paspabaTbiBaeT
COCTaBbl TaKMX GETOHOB, BbIMyCKaeT UX
B BUE CyXMX CMECEN, a TaKxXe Mpomn3Bo-
[OUT roToBble U3penus ns HUx. B HacTos-
LeM BykneTe npeacTaBneHa NpoayKLms
PYHUT (PyHut Ctekno¢pmbpobeToH,
PyHuT ®PnbpobeTtoH, PyHut Aspope-
KOp), KOTOpasi COOTBETCTBYET TEPMUHY
«apPXUTEKTYPHbIN BETOH», XOTS CaMW Ha-
3BaHWA MaTepuasnioB B GOsblUel cTerne-
HW OTpaxatT aKafeMUYeCcKylo TepMU-
Hosmormo B obnactn 6eTtoHoBeaeHUs —
PUOPO6ETOH.



CreknoopumnbpobetoH PYHUT
B apXUTEKTYPHOU cpene

LLInpokme BO3MOXHOCTM MO BOMSIO-
LWEHUIO apXUTEKTYPHbIX MOeln OaeT Ta-
KOW MaTepuan, Kak CTEKNoPnO6pO6ETOH.
CreknodpmbpobeToH — KOMMO3ULMOH-
HbI MaTepuars, COCTOALWMM U3 LIEMEHT-
HO-MecYaHoM MaTpuupbl C paBHOMEp-
HbIM UMW 3afaHHBIM pacrpefeneHuem
no ee o6beMy OPUEHTUPOBAHHbIX MU
XaOTUYHO PACMOMOXEHHbIX ANCKPET-
HbIX BOMTOKOH ($GMOP) M3 LLEenoYeCcTONKO-
ro CTEK/TOBOSTOKHA Pas/IMYHOIroO Mpouc-
XOXAEHUS.

[aHHbIn MaTepuan obrnagaeT crne-
OYOLMMU NPenMyLLEeCTBaMU:

®  BbICOKUN KOIPODULIMEHT KOHCTPYK-
LIMOHHOIO KayecTBa;
BbICOKas TPELUMHOCTOMKOCTb;

®  BbICOKasi yaapHasi BS3KOCTb M1 JOMro-
BEYHOCTb.

K obnactv npuMeHeHusi CTeko-
drbpobeTOHa OTHOCATCS A4OCTAaTOYHO

KpynHble nanennsa MWHWMarbHOW TON-
WyHbl. CoyeTaHne rMOKOCTU U BbICOKO-

WU3apenue us creknopubpobeToHa Ha ckone
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ro Moaynsi YrpyrocTu CTEKIOBOOKHA,
BBOZIMMOrO B COCTaB NMecyaHoro 6eToHa,
06YyCrOB/IMBaET BO3MOXHOCTb Monyye-
HUSI U3OENNIM CITOXHOM reoMeTpUm, Xa-
PaKTEPUSYIOWMXCA BbICOKOW MPOYHO-
CTblO He TOJIbKO Ha CXaTue, HO U Ha
pacTsikeHue. Mpu 3TOM OTCYyTCTBYeT
Heo6XO0AMMOCTb apMMUPOBaHUS Tpaau-
LIMOHHOM CTEPXXHEeBOW apMaTypou, YTo
MO3BONSET CYLECTBEHHO YMEHbLUNTb
TOMNWMHY 3IEMEHTOB U, COOTBETCTBEH-
HO, CHU3UTb UX BEC.

TakuM o6pa3oM, YCTPOMUCTBO
KOHCTPYKLIMIM 1 3N1eMeHTOB Aekopa da-
capja u3 cTtekopmbpobeToHa No3BO-
NSeT OOCTUTHYTb Crefytowmx npemmy-
LecTB:

®  U3OENnA U KOHCTPYKLIMKM ObnafatoT
OTHOCUTENBHO MaribiM BECOM, JTErKO
nepeMeLLatoTcs U 6bICTPO MOHTUPY-
toTcs;

e MpW HaIMUYMU COTacCoBaHHbIX
MPOEKTHbIX PeleHnin CyLecTByeT
BO3MOXHOCTb M3roToBfeHus da-

CafHOro NiernHoro gekopa us cTek-
nopubpobeToHa 3abnaroBpeMeH-
HO, T.e. 4O MOMEHTa MNOArOTOBKM
MOBEPXHOCTEN CTEH 3[aHus Mof
MOHTaX. DTO MNO3BONSET cylue-
CTBEHHO COKpaTUTb CPOKW MNpwu-
CyTCTBUSI paboumx, WTYKaTypoOB Ha
ob6beKTe CTPOUTENBbCTBA;

® CKOpPOCTb MOHTaxa KpyrnHorabapuT-
HbIX MOrOHaXHbIX U3OENNM N3 CTeK-
nodmnbpobeToHa MOXET LOCTUraTb
no 20 m.n./cyT;

®  BbICOKasi MPOYHOCTb MO3BOJISET MO-
Jly4aTb TOHKOCTEHHbIE OONNLIOBOY-
Hble 311EMEHTbI Maslon Macchbl;

e usgenna nerko GopMUpyloTCs
M BOCMpPOW3BOAAT Ntodble GOpMbl,
Mernbuvarviume fgertanm U pasHoob-
pasHyto GaKTypy MOBEPXHOCTU;

® LIBEeTOBasi OKpacka MOXeET ObITb Mo-
nyyeHa nytem gobasneHus B Oe-
TOHHYIO Maccy MUrMeHTOB, HaHece-
HWS1 Ha MOBEPXHOCTb N3[enns Kpac-
KM 1 33 CYET eCTECTBEHHOrO LiBeTa
KOMIMOHEHTOB GETOH3;

® CTOMMOCTb WU3rOTOB/IEHWNS N MOHTa-
Xa dacagHoOro gekopa U3 CTek-
nopnbpobeToHa 3aBUCUT OT ero
CINOXHOCTU, HO OHa He MPEBBbILLAET,
a 3a4acTyHo HMXE CTOMMOCTM paboT
Mo co3AaHvIo AeKopa U3 Tpaguum-
OHHbIX MaTepuasioB, TakKMX KaK LWTY-
KaTypKa v runc;

® CTeKNOPUBPO6ETOH — 3TO 3KOJO-
rMYECKM YNCTbIM U 6e30MacHbIN Ma-
Tepwarsn, OH He 6ouTcs Koppo3umn
M YCTOMYMB K 3KCTPEMasibHbIM KSn-
MaTUYECKMM BO3LENCTBUSM.

OCHOBHbIMK haKTOpaMK, BIINSIIOLLM-
MM Ha cBomncTBa CDB, aBnstoTCS: KOu-
yecTtBo GUbPLI, BOOAOLEMEHTHOE OT-
HOLLEHMEe, COAepPXXaHMe 3anoNHUTENEN
(necka), opueHTaums 1 anmHa ¢ombpbl,
ycnosus TBepaeHusi. Konnyectso ¢ub-
pbl, €8 ANIMHA W OpUeHTaLusl B NMepBYIo
ouepenpb BNUSIIOT Ha Npefen MPOYHOCTM
npyv pacTsXXeHun (Rp), npegen npo4YHo-
cTK npu usrube (R ) 1 yoapHyo Ba3-
KOCTb.

MNpy MakcyMarnbHOM copepXaHum
$nbpbl, Kak NpaBuO, yBENMUYMBaETCS
BO34YyXOBOBJIEYEHNE U YMEHbLUaeTCs
MIOTHOCTb 6eToHa. MVHMManbHoe co-
nepxaHue dunbpbl — 4% no mMacce pe-
KoMeHayeTcs anst obecrieyeHus ape-
KBaTHOM MPOYHOCTW, 38 NUCKITHOYEHMNEM
Crny4YaeB, Korga pesyrbraTbl UCMbITaHUN
MOKasbIBaloT, UTO yMEHbLUEHVE COoaep-
>XaHnsi GUOPbI ABNSIETCS O6OCHOBAHHbBIM
0151 KOHKPETHbIX CIy4YaeB NMPUMEHEHUS.

[N1Ha BOMOKOH TakxXe UrpaeT BaXx-
Hylo ponb B GOPMMPOBaHWUKM MPOYHO-
CTU cTeknopubpobeToHa. s nHeB-
MoOHabpbizra COB onTuManbHas oJiMHa

nar-
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KonuyectBo ¢u1bpsbl, % no mMacce

BnusiHue Konu4yecTsa ¢pu6pbl Ha Npefen NPOYHOCTM NPU PacTSHKEHUU

M usrube B paHHeM BO3pacTe, YAapHYIO BA3KOCTb

BOJTIOKOH cocTasnseT 1,5-3 cM. Bonee
KOPOTKME PUBPbI, XOTA M obreryatoT
HabpbI3r, HO He JaloT MaKCMMasbHOM
3bdEKTUBHOCTU, @ YBEIMYEHUE OJINHDI
MOXET CITYXXWTb NPEnATCTBUEM HaHece-
HUIO CMeCK pacTBopa ¢ GUbpoM n npu-
BECTU K NpobieMaM, aHanornyHbIM TeM,
KOTOpble BCTpeYatoTcs npu 60mbLiomn
CcTeneHn apMUpoBaHMs GUOPON.

OpwveHTauus BOMOKOH BAMSIET Ha
30 deKTUBHOCTb AMCNEPCHOro ap-
MUpoBaHus. BonbwmHcTBo COB, nony-
YaeMblX HabpbI3roM, SBASIOTCS KOMMO-
3ULUMSAMU C OBYXMEPHOW chny4yan-
HOM OpueHTaumen BONokoH. OgHako
NMpU HapyleHUN TEXHONOrMMU MpPom3-
BOACTBa paboT, BOSIOKHa MOryT 6biTb
OPUEHTUPOBaHbI MapanienbHo Apyr
OpYry, Y4TO MPUBOAMUT K MOSIBJIEHUIO
pasnivunM B CBOMCTBaxX MPU Harpyxe-
HUU B PasIMYHbIX OCSIX.

Ha HayanbHOM yuyacTke KpWBOW 3a-
BWCKMOCTb MPSIMONIMHENHA, YTO yKasbl-
BaeT Ha ynpyryto paboty COB B gaHHoM

obnactn. B OencTBUTENbHOCTU UMe-
eT MecTo 06pasoBaHVe MUKPOTPELLMH
B MaTpuLe, a KpMBasi HenlMHenHas. Ha-
JIMYMe BOSTOKOH OrpaHNYMBaET pOCT MU-
KPOTPELLMH, YTO NPensaTCTBYET AeCTPYK-
LM MaTpULbl U YBENNYMBAET CPELHIO
MPOYHOCTb MaTpMLbI. TOYKa, B KOTOPOM
3aBUCMMOCTb HanpsixeHue-gedopMa-
LIMSI OTKJIOHSIETCS OT JIMHEMHOWN GOpPMBbl,
HasblBaeTCA NpenenoM TekyyecTu. 3To
TOUKa, B KOTOPOW 0obBpasyeTcs nepsas
KpyrHasi TpelimHa.

TpebyeTcs 3HauMTeNbHOE KONn4ye-
CTBO 3HEpruu Oss pacnpocTpaHeHus
TpeLLMHbl Yepes NOBEPXHOCTU pasaena
1 BOJTOKHa, KOTOpbIE NieXaT B YCTbe Tpe-
LWMHbI. DHEPrn Heobxoammo 6orblue,
yeM TpebyeTcs ONs NosiBNeHns HOBOM
TpewuHbl B MaTpuue. Kak pesynbTar,
BMECTO PasBUTUSA TPEeLMHbl U paspy-
LeHUsl, 06pas3yloTCsl HOBbIE TPEeLMHbI
Ha HEKOTOPOM PaCcCTOSHUW OT MEepPBOM.
Mo Mepe yBenMYeHWs TpewwmH Ha no-
BEPXHOCTM, Hanpsi)keHHO-AehopMnpo-

0,5 1,0

OTHOCUTENbHbIE AedopMaLmn, %

BsanmMocBsa3b HanpsbkeHui u pedpopmaumnin COB npu nsrnée

W pacTshkeHuu B Bo3pacTe 28 cyTok

BaHHas KpMBasi MOCTENEHHO CTaHOBUT-
CSl MOJIOroM, YTO YKa3sbiBaeT Ha YMEeHb-
LIEHWE XXECTKOCTM.

Lanee n3rmb nnm paclumpeHme ob-
pasua BneyeT nosiBrieHme «y4acTka Bs3-
KO-MMacTUYHOrO MOBEAEHUS» Ha KpU-
BOW M3-3a MHOMOYMCIIEHHbIX TPELMH.
B koHUe 3TOro yyacTtka pasBuTUE CU-
CTEMbI TPEWWH JOCTUraeT MakCMMyMa,
1 Becb obpaseL, No ASIMHE MOKPbIBaET-
CSl TOHKMMMU MOMEepEeYHbIMU TPEeLMHaMM.
Harpyska nepepaetcst Ha cucTemy ap-
MUPYIOLLMX BOJIOKOH, M obpaseL, pas-
pyLIaeTCs MO Mepe paspbiBa BOSTOKOH.
BbiweonuncaHHbIM MexaHU3M OGbsICHSIET
MOBBILEHHYIO YOAPHYIO BS3KOCTb CTEK-
nopubpobeToHa.

HopMaTuBHbBIM OKYMEHTOM, copep-
XalMM pekoMeHaaLuMy No NpoeKTUpO-
BaHWMIO KOHCTPYKLIMIA U3 CcTeknoduopo-
6eToHa, saBnsieTcss BCH 56-97 «[Mpoek-
TUPOBaHME W OCHOBHbIE MONTOXEHUS
TEXHONOrMM npomnsBoacTea ¢mbpobe-
TOHHbIX KOHCTPYKLIUI».

[oTOBbLIE U3aenusa n3

Hawnbonee apdekTMBHOM TEXHOMO-
rmen NpomnsBOACTBa U3OENUN U3 CTeK-
nopnbpobeToHa sSBNSETCA NMHEBMOHa-
6pbI3r. [JaHHbIN MeToA, NO3BONSET Mo-
JIy4YUTb OYEHb CMIOXHbIE MO reoMeTpum
MU3OEeNnS C BbICOKMM KayeCTBOM JmLe-
BOW NMOBEPXHOCTU, KOTOPOW MOXET ObITb
npuaaHa eakTypa, UMUTUpYIOLWas npu-
poAHble MaTepuarbl (OepeBO, KaMeHb).

cTeknodpmbpobeToHa

rk «AXKNO» oCyLecTBsIeT
MOSHbIA LMK/ MPOU3BOACTBa U3AENNA:
OT MPOEKTUPOBaHUSI OO MOHTaxa Ha
obbekTe.

CnepnyeT OTMETUTb, YTO KayecTBO
JIMLIEBON MOBEPXHOCTU MPOAYKLMAN U3
CTeKNoOPMOPO6ETOHA HUUEM HEe YCTY-
rnaeT u3penuio, BbINONIHEHHOMY U3 Tpa-
OMUMOHHOMO MaTepuana ofs apxuTek-

TypHOro aekopa — runca. Ho usgenus
13 cteknodpnopobeToHa Npu 3TOM OT-
JINYaEeT BbICOKas MPOYHOCTb M MOPO30-
CTOMKOCTb. 3TO OOYyC/OBNMBaeT BO3-
MOXHOCTb MX UCMOSIb30BaHUS B CIIOX-
HbIX YC/OBUSIX 3KCITyaTaLmm.
Haunbonee nHTepecHoe mMpakTuye-
CKO€ MpPUMEHEHUE TEXHOJNIOTUS MHEB-
MOHabpbi3ra cTeknodunbpobeToHa
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Crekno¢punbpo6eToHHbIN 6apenbed

nony4ymnia npu pectaBpaLy NoaBeCHO-
ro NoTosKa NePPOHHOrO 3ana CTaHuMn
MeTepbyprckoro MeTpononuTeHa (AB-
TOBO) (UA1. 1-6).

McTopuyeckuii NoaBeCcHOM MoTo-
NIOK, YKPalEHHbI pa3dHOob6pasHbiMU
NenHbIMU AeKOPaTUBHBIMU 3NIEMEHTaMU,
B MpoLecce MHOrosieTHen aKcrsyaTa-
LMK NoaBepPrcs 3HaUNTEIbHOM AeCTPyK-
LK. 3To NoTpeboBano NpoBeaeHUs pe-
CTaBpaLMOHHbIX paboT ¢ obecrneveHu-
€M 3KCrnyaTauMOHHOM HageXHOCTU
obbeKkTa Ha OJIMTENbHbIA NepUoL Bpe-
MeHW. Obsa3aTesbHbIM YCNIOBUEM pabo-
Tbl SIBUNIOCb COXPaHEHWe CyLIEeCTBYIO-
LLEro apxXUTeKTYPHOrO 0BJIMKa CTaHLMW.

Mcxonst n3 atoro, 6bin paspaboTaH
NPOEKT, NpeaycMaTp1BatOWMIA BbINO-
HeHWe KOHCTPYKLMI MOABECHOro Mo-
Tonka (AeKopaTUBHbIE KECCOHbl U na-
Henu) n3 crteknodmnbpobeToHa, KOTo-
pbii 6bin peanusoBaH B 2010-2012 rr.

TOHKOCTEHHbIA MOTONMOYHbINA 3ne-
MEHT — KEeCCOHHasi WnW nyockas na-
Henb M3roTaBnMBanacb B nonuypeTa-
HOBOW popMe METOOOM Habpbi3ra CTek-
nodpmnbpobeToHa C 3aMOHONNUMBAHUEM
MeTa/I/IMYeCcKoro Kapkaca 13 HepXaBe-
tolLer ctanu, obecneymBaloLero rnpo-
CTPaHCTBEHHYIO XECTKOCTb MaHenen
npyv MOHTaxe W aKcryaTaumn. Pasme-
pbl KeccoHa B riiaHe 4800%x4800 MM,
rnyéuHa 350 MM.

Ha nepBom 3Tane Habpbisra ¢ ue-
/b0 CO3[aHUSA MaKoW NULIEBON Mo-
BEPXHOCTU NaHeNM B Ka4ecTBe NepBoro
CNnost UCMonb3yeTcsi cneLmarnbHbI co-
cTaB 6e3 cTek/1IoPpmnbpbl. ITa CMecb Ha-
HOCUTCSI C MOMOLLbIO MUCTOsIeTa-pachbl-
nuTens TONWUHOM 2-3 MM.

Ha BTOpOM 3Tane Habpbi3ra Takxe
C MOMOLLbIO MUCTOsETa-pacnblUTeNst
HaHOCUTCSH OCHOBHOW KOHCTPYKLMOH-
HbIM Cro U3 cTeknodrnbpobeToHa Ton-
wyHom 5-10 mMM. TornwmHa ykragpiBae-
MOro Cfosi Npu NPOu3BOACTBE paboT
KOHTpONMpyeTCs LWynoM. Habpbiar cTek-
nodpmnbpobeToHa NPOU3BOANTCS Herpe-
PbIBHO MO BCEM M/IOCKOCTU MaHenu.
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Ha TpeTbeMm 3Tane npousBoauTCst
CcoedVHEHNE CBEXEU3rOTOBIEHHOW Ma-
Henn na crteknopmnbpobeToHa ¢ npo-
CTPaHCTBEHHbIM KapkacoM B eauHoe
nsgenue nyTtem Habpbisra.

Danee, No JOCTUXEHUN BETOHOM
70 % MapO4HOW MPOYHOCTU, MOTONOY-
Hble KOHCTPYKLUMM MOHTMPOBANUCh
MpW MOMOLLM TanpenoB K NOTONOYHbIM
Gankam.

OnbIT 3KCMyaTauMmM NoaBECHOMO
MoTosIKa Mokasas, YTo Ha KOHCTPYK-
LUMsIX U3 cteknodmbpobeToHa He Ha-
6nt00aeTCs CUMOBbIX TPELUMH, HE Bbl-
AB/IEHO MEepeMELLEHNN MOBEPXHOCTM
MoTosKa, CBA3aHHbIX C MPOBUCAHWEM
KOHCTPYKLIMMA.

DU3nKO-MeXaHUUECKUE XapaKTEPUCTUKN CTEKNIOPUOBpo6eTOoHa,
HaHeceHHOIro MeToAoM NHEBMOHA6pbI3ra

CpenHsisi MIOTHOCTb, Kr/M? 1800-2250
MNpenen NpoYHOCT NpK CXaTum He MeHee, MlMa 40,0
Mpenen NpoYHOCTV NpK CXaTum He MeHee, MIMa 12,0
MOpO30CTOMKOCTb, HE MeHee LIMKIIOB 150 (F150)
BoponornouweHve, % Macc., He 6onee 6,0
CopepykaHue CTEK/TOBONTIOKOHHOM $ubpbl, % Macc., He MeHee 35
CooTBeTcTBUE nsgenun TpebosaHusam MOCT P 58757-2019* +
Knacc noxapHol onacHoCTK uspenuia KMO / HIC

* FOCT P 58757-2019 "U3penusa us cteknopmubpobeToHa ANis yCTPOMCTBA AEKOPATUBHDBIX U

06MLOBOYHbIX 351eMEHTOB dacafoB 30aHUA"

CxeMa TexHonorum nHeBMoHa6épbi3ra creknopuépo6eToHa



1. MoaroToBka NoTonka craHumMu ABToBO. 2. UsrotoBneHue keccoHa. 3. BbieMka keccoHa U3 ¢popMbl. 4. MoHTax keccoHa us CPb.
5-6. NMopsecHoi noTtonok us CPb.
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OpyrumMm npyvMepoMm MpuMeHeHUs
CcTeknoprnbpobeToHa ABNSETCS YCTPOM-
CTBO MaparneTHOro orpaxneHust 3gaHus
no agpecy: CaHkT-lNeTepbypr, np. Cra-
uek, 45 (un. 7-12), KoTopoe UaHadanbHO
NMPeAcTaBnsno CO60M KUPTIUYHYIO KTaf-
KY, TONWMHOM 120 MM, BbINMOTHEHHYIO Ha
rnponeTax CTasibHbIx 6a10K. KOHLbI Mpo-
NeTOB ONMUPanmcb Ha KMPrnYHble Hecy-
Lme cTonobl. JIMueBas MOBEpXHOCTb Na-
paneTHOro orpaxneHus nMena wryka-
TYPHYIO PYCTOBaHHYIO OTAENKY.

BBuay CUMbHOW OEeCcTpyKuMM na-
paneTHoro orpaxaeHus B 2012 r. 6bi510
MPUWHSATO peLLeHMe O ero KanuTasibHOM
PEMOHTE C 3aMEeHOM KOHCTPYKLUMWU Ha
obneryeHHyto. Mcxoast na atoro, 6bino
MPeAoXeHO MCMONb30BaTb U3roTOB-
JNIeHHble B 3aBOACKMX YC/TOBUSX CTeK-
NodprObpO6ETOHHbBIE MaHENV pa3MepoM
2000x600%120 MM. CHMXeHMe Beca
rnaHenen JocTuranoch 3a CcYeT 3anosn-
HeHust 60bLIOro BHYTPEeHHero obbema
KOHCTPYKLMM NeHonommcTuporioM. Cam

6eToH, B BUOE KOPKM TonwmHom 10-
15 MM, 9BNSINCS BHELWHUM C/IOEM.

3a cYeT NpUMeHeHUss TEXHOTOrMn
NMHEBMOHabpbI3ra Ha GopMbl NMLEeBast
MOBEPXHOCTb MaHenem nmMena Nnpodusb,
COOTBETCTBYOLMIN UCTOPUYECKOMY. 1115
yoo6CcTBa MOHTaXa W KperneHus npu
U3roTOBNIEHUN MaHesnen B cTeknoodu-
6pO6ETOH 3aMOHONIMYMBANIUCL NET/IN
M 3aKs1agHble geTanu.

7. MapaneT ao peMoHTa. CaHkT-MeTep6ypr, np. CTauek, 45. 8. Moparoroska ¢popmbl. 10. MoHTaXx napaneTa U3 cteknopuépo6eToHa.

11-12. MapaneT nocne peMoHTa.
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FK «AXuo», MeToooM MNHEBMOHabpbi3ara M3 cTeknodu-
6po6eTOHa BbIMNOIHEHbI 2/1IEMEHTbI apPXUTEKTYPHOIO OEKO-
pa ons VHOMBWAYaslbHOIO YacTHOro KoTTeaxa B I. [aTum-

Ha (un. 13-16).

Ha ocHoBaHWu MPOEeKTHbIX peLIJeHI/If/'I, paspa60TaHHb|x @

Mpu NpoBedeHUM pecTaBpauUMOHHbIX paboT Ha dacape
MapunHckoro ABopLia 6bl/10 NPUHSATO PeELleHNEe 3aMeHUTb a
3/IEMEHTbI AeKopa U3 runca, NoaBepPXeHHbIE MOCTOSIHHOMY
HaMoOKaHU1io, Ha 6onee OOIroBEeYHbIE 3NIEMEHTbI U3 CTEKIIO-
drbpobeToHa. [1519 3TOro ¢ OpuUrHasbHbIX 3/1EMEHTOB Obl-
JI1 U3roToBMEHbl GOPMbI M METOAOM MHEBMOHabpbI3ra Bbi-
MONHEHbl N3Jenus U3 cteknopmnbpobeToHa. 3aTeM 3/1EMEH-
Tbl 6bINN MEXAHNYECKU 3aKperneHbl Ha dacaae 1 OKpaLleHbl.

(un. 16-17).

13-15. UsrotoBneHne aneMeHTOB pacafHOro AeKopa U3 cTeksiopnuépo6eToHa (3aMKOBbIe KaMHU, HaJIMYHUKW, KPOHILTEMHbI, MTOAOKOHHUKM).
16-17. BoccospaHne apxXUTEKTYPHOro AeKkopa U3 ctekniopnépobetoHa (MapumHckuii aBopeLl)
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B 2013 ropy 6bin BbIMOSIHEH pe- YCTPOWCTBO apXMUTEKTYPHbIX 3/1eMeH- Ob6beMe 3aMbiCnia apxuTekTopa. 3Tu
CTaBPaLMOHHbI PEMOHT dpacaa BHOBb  TOB: MUMACTP, KapHU30B. N3HayanbHO  apXUTEKTYpPHble 3M1eMEHTbl 6bin Bbl-
BbISIBJIEHHOrO 0O6bekTa Ky/bTypHO- B npoekTe AnekcaHapa BonoTHMKO- nonHeHbl M3 cTeknopmubpobeToHa
ro Hacnegms — rapaxa Kapna-Jltogsu- Ba 6bIv NMpefycMOTPeHbl Takue ane- MeTOAOM MHEBMOHabpbi3ra, a 3aTeM
ra Kptommens Ha Bornbliuon Nocaackon, MeHTbl, KakK MUIACTPbl U KapHM3bl, HO  CMOHTUPOBaHbI Ha dpacafe.

12 (un. 18-23). OHW He 6bInn peann3oBaHbl. TakuM 06-

OpHoM W3 uenen pecTaBpauM- pasoM, pecTaBpauusa Takxe npecne-
OHHOro peMoHTa ¢dacapa SABNS/IOCb [OBana Lesb BOMJIOWEHUS B MOSIHOM

18. 3paHue Mapaxa Kpiommens po pectaspauuu. CaHkT-MeTtep6ypr, yn. Bonbluas Mocapckas, 19. MoHTaX BeH4alolero KapHU3HOro
aneMeHTa U3 CPB. 20. CxeMa Kpen/ieHUs BeH4Yalolero KapHu3a. 21. MoHTaX NpoMeXyTo4HOro kapHu3a us creknogpubpobeToHa.
22-23. 3paHue Mapaxa KpioMMens nocne pecraspauumu.
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B ropoge Maenosck (25 kM oT CaHKT-
MeTepbypra) B passuiike pek CraBsH-
Kn 1 Tbi3Bbl HaxoauTcs KpernocTtb BUI
(CaHkT-lMeTepbypr, MaBnosck, Mapu-
MHCKas Y., 4), nocTpoeHHas B 1798 . no

NpoeKTy apxmuTekTopa B. BpeHHbI.

Bo Bpemsa Benvkoit OTeuyecTBEeHHOM
BOWHbI B 30aHMM BO3HMK MOXap, U OHO
MOSTHOCTbIO BbIFOPEsIO, OCTasach b
KaMeHHasi kopobka cTeH. [Jo 2009 ro-
[a 30aHMe HaxoOuroch B PyMHUPOBaH-
HOM COCTOSIHUM.

B HacToslee BpeMsi 30aHMe oTpe-
CTaBPUPOBaHO, B HEM HAaXOAUTCS rOCTU-
HWYHBIN KoMMiekc. CnenyeT OTMETUTD,
UTO CKyNbMTypHas rpyrnna Hag rnae-
HbIMW BOPOTaMM 3aMKa BbIMNOJIHEHA U3
cTeknodmnbpobeToHa (usn. 24-26).

22

24. KpenocTtb BUMM po pectaBpauun. 25. CKynbnTypHas rpynna u3 cteknodpubpobetoHa. 26. Kpenoctb BUIM nocne pectaspaumu.

Mpw Bocco3pnaHuM dacapa 30aHUA
rno appecy: CaHkT-lNeTepbypr, JInten-
HbIVI MpocnekT, 26 (2012 r.) Takxe 6bl-
JI1 UICMONb30BaHbl 31eMeHTbI hacafHOro
nekopa 13 ctekiodprbpobeToHa, U3ro-
TOBNEHHbIE METOAOM MHEBMOHabpbI3ra
(un. 27-34).

B 2012 r. BbinonHanacb pecraspa-
LIMSt KPOB/IM M POTOHApI 30aHUS BECTU-
6tons cTtaHuMM MeTpo nn. BocctaHus
(un. 35-38). B xone o6cnenoBaHus Obl-
Na yCTaHOB/IEHa 3HauuTe bHas CTeneHb
OEeCTPYKLUMM 3/TEMEHTOB AeKOpa B OCHO-

BaHWUW LIMNWMSA, KOTOPblE peLeHo 6bi1o
3aMeHUTb Ha BOCCO3[aHHbIe AeTau U3
cTeknodprbpobeToHa. [JaHHble a/1eMeH-
Tbl MONble, TONWMHA CTEHOK He MpeBbl-
waet 15 Mm.

MeTogoM nHeBMOHabpbidra u3
cTeKNodmnbpo6ETOHA BbIMNONTHEHDbI 3M1e-
MeHTbl 6apHOMN CToMKK (un. 39-40).
PasMepbl anemeHToB 1200%1200 MM,
TONWMHa o 15 Mm.

LOpyrvM nepcrnekTUBHbBIM Hanpas-
JNIEHVEM UCMONIb30BaHUS TEXHOOMUM
NMHEeBMOHabpbI3ra crteknodmnbpobe-

TOHa SBNSETCS M3roTOBNEHME MaHe-
newn ons CMCTeM HaBecHbIX dacados
(un. 41-48). OTNNUUTENBHOM OCOBEH-
HOCTblO CTEKNOPNOPOOBETOHHbBIX MNa-
Henewn sBNeTCs BO3MOXHOCTb Mpu-
DaHVSA NNLEBON MOBEPXHOCTU Tpeby-
eMoi ¢bakTypbl.

MNMoBepxHOCTb dacafHbIX MANTOK
MOXeT ObITb OKpalleHa /tobbIMU CBETO-
CTOVKMMM KpackaMu (HaMW peKoMeHAay-
etca PYHUT CunukaTHas Kpacka) nim
OPYrMMnM OTAEI0UHbIMK MaTepuanamu,
HanpyvMep /1akoM Mo 6eToHy (us1. 49).

L



27-28. CaHkT-lNeTep6ypr, JIuTeliHbIN NpocnekT, 26. 29-31, 33. AneMeHTbl pacapHoro aekopa U3 creknopuépoéeToHa. 32. Yeprex
caHapuka us COB. 34. loToBoe usaenue nocne pacnany6ku.
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35-36. UcTopuueckue aneMeHTbl OCHOBaHMS WINUNSA 3AaHUA BecTubionsa cTaHuum MeTpo Mnowaab BoccTaHus. 37-38. BoccospaHHble U3
cTeknodpubpobeToHa aneMeHTbl oCHOBaHUs wnunsi. 39-40. BapHas cToika U3 cTeknopuépo6eToHa.
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41, 44. BapmaHTbl paKkTyp ULIeBOM NoBepXHOCTU dpacafHbiX NUT. 42-43. Moaenu 3aaHui, 06/IMLIOBaHHbIX NIMTaMK U3 cTek1o$pubpobeToHa.
45-48. O6nuL0BKa NPOM3BOACTBEHHOro 3aaHus pacapHbIMU NaHensiMU U3 cteknopuépobeToHa.
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PYHUT CreknodpubpobeToH

KpoMe roToBbIX U3Oenvn n3 cteknodpmnbpobeToHa Hamum
BbIryckaeTcs cyxasi cMecb PyHuT CteknopmbpobetoH 6enoro
M CEeporo LIBETOB.

CMecCb NpOM3BOAMTCS Ha OCHOBE 6e/10ro UM ceporo nopT-
NAHALEMEHTa, BKIIOYaeT KBapLEBbIM 3aMo/THUTENb, @ TakKe MO-
onoduumpytome 0o6aBKM U LETOYECTOMKOE CTEKTOBOMOKHO.

MaTepuan npegHasHaveH 4718 U3roTOBMEHWNSI BbICOKOMPOY-
HbIX KPYMHOpa3MepHbIX (06beMoM 6onee 0,05 M3) orHecTomKmMx
APXUTEKTYPHbIX OeTanen MeToqoM HabmekU.

MeTopn, HabuBKKM NoapasyMeBaeT creaytoLlme onepaumm:

BeToHHasa cMecb yknaapiBaeTcsa B popMy (MOryT MCMONb30-
BaTbCs GOPMbI U3 FUMCa, BUKCUHTA, SMOKCUOHOM CMOJbI), Npes-
BapUTENbHO CMa3aHHYIO aHTUAAre3MOHHBIMKM MaTepuanamu.
CMecb 3anonHsieTca B 2 npuveMa: CHavana — HamnosIoBUHY, 3a-
TeM — [0 KpaeB GOpMbl. YNNOTHEHME NPOU3BOANTCS LUTHIKOBA-
HWEM pacTBOpa WM BPY4YHYHO. TOPU3OHTaNbHbIE GOPMbI MOXHO
YNNOTHATb Ha BUBGpOCTOSe.

CMeCb MOXET YK/1afblBaTbCsl B HECKObKO CloeB. TonwmHa
O[IHOrO CNlosi —OKOs10 2 cM. MNMocne yknaaky NepBoro cnost ons
neTanemn, MMetoLWmx BepTuKasbHble My o6paTHbIe MOBEpPXHO-
CTW, PEKOMEHAYETCS YNTOXUTb Ha CBEXYIO NMOBEPXHOCTb CTEK-
JIOTKaHeBYO CceTKy. [MNocnenytolme Criou yKaablBatoTCs cpasy
Xe, nocrne yrnnoTHeHWs npeaplaywmx. BoleMka getanm us ¢op-
Mbl BO3MOXHa He paHee 4eM yepes 24 yaca.

BBuay TOro, Yto Npu HaHeCeHU cTeknodprbpobeToHa MeTo-
[OM HabUBKM KONMMYECTBO GUOPbI B CMECU MEHbLLE, YEM 3TO BO3-
MOXHO MpKW MHEBMOHABPbI3re, MonyYaeMblii 6ETOH XapakTepusy-
€TCSi HECKOJbKO MEHbLUMMU MPOYHOCTHBIMU XapaKTEPUCTUKAMM.

49. NaHenb u3 creknodpubpobeToHa, NOKpPbITass TaKOM.

Mapamer] 3HaueHure napameTpa
P P P P

MapKa Mno BOAOHENPOHULLaEMOCTU, HE MeHee

Wé

Mapka no MOpPO30CTOMKOCTH, HE MeHee

F300

MpoyHocTb Npu cxatum, MlMa, B Bo3pacTe, He MeHee
—24 vaca
— 28 cyToK

10
45

MpoyHoCTb Npu n3rube B BospacTte, Mra, He MeHee:
—7 cyTok
— 28 cyToK
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PYHUT ®unbpobeToH

[Nsi U3roTOBNEHUSI SNIEMEHTOB AEKOpa OTHOCUTENb-
HO Marnoro pasmepa (o6bemomM go 0,05 m3) uenecoobpas-
HO MPUMEHsTb PYHUT ®UBPO6ETOH — CyXyto CMECb Ha OCHO-
BE BbICOKOAKTMBHOIO MOPT/AHALEMEHTA, COOAEPXalllyto Mo-
NIMNpOnNUIeHoBYO GUBPY.

MonunponuneHoBas ¢unbpa BBUAY CBOEM Masion XecT-
KOCTU He CroCOBCTBYET YBEMUYEHMIO MPOYHOCTHBIX XapaK-
TEPUCTUK 6ETOHA, HO B CPaBHEHWUU C OBbIYHBIMU LIEMEHT-
HO-MeCcYaHbIM/ CUCTEMaMU apMUPOBaHHbIN AaHHOW Gr1bpon
COCTaB XapaKTepU3yeTCsi MOBbILEHHOM MOPO30CTOMKOCTbIO,
YOAPHOW BA3KOCTHIO, MEHbLIMMK AedopMaumsaMmn ycapku. Co-
yeTaHWe NodoBHbIX CBOMCTB BOCTPe6OBAHO, MPEXAE BCero,
L1t apXUTEKTYPHOro 6eToHa.

SneMeHTbl apXUTEKTYPHOIO AeKopa MOryT U3roTaBIMBaTh
METOAOM HabMBKW WM 3anMBKW. MeTon HabmBKM MO3BONSET
nonyyaTb U3OeNus B BUAE TOHKOCTEHHBIX «CKOPIIym». OfHako
O6beMHbIE N3AENNS Yalle BCEro MOXHO U3roTOBUTb TOSBKO
METOAOM OT/IMBKW. Paznnums B crnocobax M3roToBMeHUs are-
MEHTOB OBYCMOBMMBAOT HEOBXOOMMOCTb NCMOb30BaHUS CO-
CTaBOB, MOOXOASILUMX MO PEOSIOMMYECKMM CBOCTBAM.

[nsi U3roToBNEHWNs MYCTOTENbIX S/IEMEHTOB AEKOPa Me-
TOOOM HabuvBKM B popMax pekoMeHayeTcs Matepwan Py-
HUT PUBPO6ETOH TUKCOTPOMHbIN. COCTaB BbiNMycKaeTcs Ha
6enoM LieMeHTe. Bo3MoXeH 3aka3 KonepoBaHHOro cocTa-
Ba C NoA60pOM LiBeTa MO NMpenocTaBiseMoMy obpasuy. Me-
TOZ, 3aIMBKU MPUMEHSIETCS A1 U3rOTOBIEHUS MOMHOTENbIX
netanemn.

PyHUT ®rbpo6eToH nuTbeBom (6enbiii/cepblin) obnaga-
€T Heo6xoaMMOM YA060YK1aAbIBAEMOCTHIO A1 PaBHOMEpP-
HOrO W MAIOTHOrO 3arnosiHEHWS GOPM CITOXHOM KOHUrypa-
Lmm. MaTepuan MOXET 6biTb 3aKONEepOBaH MpY MOMOLLM Le-
NIOYECTOMKUX MUHEPAsIbHbBIX MUIMEHTOB KakK B 3aBOACKMX
ycrnoBusx (Mop, 3akas) WM HEMOCPEACTBEHHO Ha o6bekTe
nepen NpUMeHeHNeM.

Mony4yeHHble n3pgenus ob6nafatoT BbICOKOW MPOYHO-
CTblO W OONTOBEYHOCTbIO, HO MX BEC OTHOCUTENIbHO Be-
JIMK, TaK Kak MioTHoCTb dpunbpobeToHa coctaBnseT 2000-
2300 kr/m®. JaHHOe OB6CTOATENbCTBO BbI3bIBAET HEOOXO-
OMMOCTb WCMONb30BaHUS CreumanbHbIX KPEMnIeHUA npwu
MOHTaXe AeTanen.

MapameTp 3HayeHue napameTpa

Mapka no BOAOHENPOHULIAEMOCTH, HE MeHee ws
Mapka Mo MoOpo30CTOMKOCTU, HE MeHee F400
MpoyHocTb Npu cxatum, MlMa, B Bo3pacTe, He MeHee
—24 vaca 10
— 28 cyToK 30
[MpoyHOoCTb NMpu n3rube B BospacTte, Mla, He MeHee:
—7 cyToK 5
— 28 cyTok 9
Pacxog, kr/m? 1800
Temnepatypa npuMeHeHus, °C ot +5 po +35°C

B xope pectaBpaumm MeTpoBCKMX BO-
poT B [eTponaBnoBCKOM KPernocTy HawmnMm
COTpYyOHWKaMK 6biv U3roToBEHbI ABe 60-
KOBble Konum 6apenbedoB C BOEHHOWM aTpu-
B6YTMKOM U KOMUS LIEHTPasibHOrO BEPXHEro
6apenbeda, BKIOYAOWEro n3obpaxeHus
6narocnosnstoulero 6ora CaBaoda c aHre-
namMu 1 xepyBMMaMm B obnakax (us1. 50-57).

C opurmHanbHoro pesnbeda, BbINOSHEH-
Horo ckynbnTopoM KoHpagoM OcHepoMm,
N3roToBneHHoOro u3 gepesa B 1708 rogay,
ObINN CHATBI BUKCUHTOBbIE GOPMbI U OT/IUTbI
cnenku ns Matepuana PyHuT ®nbpobeToH.
[eTtanu konuu penbeda 6blIM CMOHTUPOBA-
Hbl M MOKpPaLLEHbI Mof, LBET OCTaBLUENCS Ha
BOPOTax LEHTPasibHOM YacTu OpUruHarsb-
Horo gepeBsiHHoro. bapenbed yctaHoBnEH
Ha BHELUHEeM CTOPOHE BOPOT C MOMOLLbIO
METaINIMYECKMX CKOO.

>0/

50-51. Bapenbedbl Ha MeTpoBCckMUx BopoTax
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HWSA KPOBE/bHBIX U OB/TULIOBOYHbIX U3AENNIA, HaNpUMep, Ye-

penuvubl (un. 52-54).

PyHUT ®Prbpo6eToH Takxe apPeKTBEH ANt U3roToBe- @

TakXe OAHWM U3 MPUMEPOB MpUMeHeHust ubpobde-
TOHa siBNsieTcs pecTtaBpaumsa dacapa Joma M.A.TUHCOyp-
ra (CaHkT-MNeTepbypr, Bonblias Mopckas yn., 56), kotopas
nposoaunacb B 2009 r. [ins Bocco3aaHUs yTpaveHHbIX ane-
MeHTOB pacafHOro gekopa npumeHsncs PyHuT ®dubpobe-
TOH. DneMeHTbl hacafHOro AeKopa M3roToBS/IUCb METOAO0M
OT/IMBKU B POpMax B YCIIOBUSIX MacCTEPCKOM W1 3aTeEM Kpenu-

nmcb Ha dacage (un. 55-59).

52. Yepenuua, UsrotosrieHHas U3 koniepoBaHHoro PyHuT ®duépo6eTtoH. 53-54. PecTaBpaums AeKopaTUBHbIX 3/IEMEHTOB C NPUMEHEHUeM
PyHuT ®ubpobetoH. 55. [lom M. A. MHc6ypra (CaHkT-MeTep6ypr, Bonbwas Mopckas yn., 56)
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56-59. loM M. A.TuHc6ypra (CaHkT-MeTep6ypr, Bonbwas Mopckas yn., 56).
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PYHUT Aapopekop

B cnyuae, ecnv o6beM nsgenuin coctaensieT He 6onee
0,03 M3, TO LienecoobpasHbIM SBNSETCS UCMOb30BaHME Ma-
Tepuana PyHuT Aspopekop A1 NMOonyyYeHnst 31eMeHToB ae-
KOpa MeHblLLero Beca.

PyHuUT Aspopekop — 6e3ycapgoyHas 6biCTpoTBepAeto-
Las cyxasi CMeCb Ha OCHOBe MopTIaHALEeMeHTa, coaepxa-
LWas MOPUCTbIN MUHEpasnbHbIM 3anosHUTENb, MOAUDULIMPY-
olwme fobaBkU U NOIMMEPHYO GUOPY.

B cocTtaBe MaTepuana MCnonb3yeTcs MNeHOCTeKo —
NErknin MMHepasbHbIV 3anonHNTeNb, Gnarogaps KOTOPoOMy
MIOTHOCTb 3aTBepAeBLIEro MaTepmana CocTaBnsieT BCero
1000-1200 kr/m3. 3TO NO3BONSET KPENUTb AeTanu C UcC-
NMoNb30BaHWEM TOMNbKO K/1€EBbIX COCTaBOB, Hanpumep, Py-
HUT Knewn npodeccuoHarnbHbIN.

SPDEKTUBHDBIM ABNSAETCS UCMONb30BaHWe PyHUT Aapo-
AEKOp O/151 N3rOTOB/IEHWNSI TaKUX apXUTEKTYPHbIX 3/TEMEHTOB
Kak GansicuHbl. Bec nonyyaeMmbix n3genui B Tpy pasa MeHb-
e, YeM y 6ansicnH s 6etoHa (us1. 60-66).

60. CTpyKTypa uspenus us PyHut Aspoaekop. 61-62. ApXUTEKTYPHbIA 3/1IEMEHT, BbINO/IHEHHbIW U3 PyHUT Aapoaekop.
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63-64. ApXUTEKTYPHbIWA 3/IEMEHT, BbiMO/IHEHHbIA U3 PyHUT Aspopekop. 65-66. BansicuHa ns PyHut Aapopekop (700%200 MM).
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PYHUT Bbicokonpo4Hbin 6eToH

Ons  W3roToBneHUsi  AEKOPaTMBHbIX  BETOHHbIX
VU3OEeNUA U MarnbiX apXUTEKTYPHbIX (HOPM  CMOXHOW
reoMeTpuM, B TOM 4WUC/IE apMUPOBAHHbLIX METasIsIoM,
MEeToOoOM OT/IMBKM B ¢dopMax Hambonee LenecoobpasHo
NPUMeHsITb PYHUT BbICOKOMPOUYHbIi 6ETOH.

PyHUT BbICOKONPOYHbI 6€TOH — Ccyxas cMeCb Ha
OCHOBE MOPT/IAHALEMEHTa, BKJ/OYalowWwas  KBapLeBbIv
3anonHuTesNb onT1ManbHOro rpaHyIOMeTPUYECKOro
CoCTaBa, TOHKOAUCMEPCHbIe HamMonHUTENW, a Takxe
Moonduuvpyowme fobasku. Npu cMmelwmBaHUM C BOAOMU
obpa3syeTcs BbICOKOMOABMKHAS, CaMOYM/IOTHSIIOWAACH He
paccnauvBatoLiancst 6eToHHasi CMecCh.

MaTtepuan oTHocuTca K 6eTOHaM HOBOrO MOKOMEHMSI,
TakK xe mnsBecTHbIM, kak High Performance Concrete (HPC).
KnioyeBoe CBOWMCTBO [aHHOro cocTaBa - CMOCOBHOCTb
CaMOYMNOTHSTbCA 6€3 BUOPOYNIOTHEHMUS.

Kak cnegctBne - PyHUT BbiCOKONpPOYHbIM 6eToH
MakCcMManbHO ypnobeH B paboTe W He TpebyeT NULWHUX
TEXHOMOMMYECKMX OMepauuii  faxe Mpu BepTUKaSIbHOM
¢dopMoBaHUM CNOXHbIX rno KOHdUrypaumm %
ryCTOapMUPOBaHHbIX  M3denui. Monyyaemble  n3penvst
OT/IMYAIOTCS  BbICOYAMLLMM  KaYeCTBOM MOBEPXHOCTU W
NMPaKkTUYeckn He MMeloT nop. MaTepuan npencTaBneH B
cepoM U1 6enoM LBeTe, NpU HEeOH6XOAMMOCTU BO3MOXHA
KOSiepoBKa CMecu B [OMOSHUTESbHbIE LIBETA.

MpenmywectBa PyHUT BbiIcCOKONPOUYHbI 6€TOH:

BbICOKasi MPOYHOCTb 1 A0JITOBEYHOCTb;
He TpebyeT YrIoTHEHMS BUBpaLMen;

BbICOKOE Ka4eCTBO JIMLIEBOM MOBEPXHOCTU, B TOM YnCe
Ha N3oenusax BepTrkanbHOro GopmMoBaHUs

BO3MOXHa 3a/IMBKa Npy NoMoLLM 6eToHacoca;
HW3Kasi NPOHMLLIAEMOCTb 06eCreumBaET BbICOKYIO
CTOVIKOCTb K BO3AENCTBUIO arpeCcCUBHbIX cpef v
MOPCKOW BOApl;

MaTepuan He COAEPXUT X/TOPUAOB, YTO
OBYCMOBNMBAET €ro NPUMEHEHME A1t aPMUPOBAHHbBIX
KOHCTPYKLMIA; MOXET CIY>XXWUTb OCHOBaHWEM OJ15
HaHeceHWs NoBbIX MONMVMMEPHBIX M MUHEPanbHbIX
OTAENOYHbIX MaTepUaros.

B kauyecTBe npuMepa MUCMonb3oBaHUss PYHUT BbiCOKOMPOYHbI 6ETOH MOXHO MPUBECTU U3roToBrIEHME TyM6 U 6a-
NSICUH BanKoHHbIX OrpaXaeHWM Npm pectaBpaumm [JoMa BeTepaHoB cLeHbl uM. M. .CasuHon (un. 67-71).

TexHUUeckune XxapakTepuCcTUKU PyHUT BbiCOKOMPOYHbIA 6ETOH

MapameTp 3HaueHWe napameTpa

Pacxon MaTtepuana, kr/m? 2200
Pacxopn Boabl 3aTBOPeHUS, 11/Kr 0,11-0,12
>KnsHecnocobHOCTb 6ETOHHOM CMecu, MUH 30
BopoynepxvBaioLas criocobHoCTb, % 98
Mapka rno noaBMXHOCTA P.5
Hanbornbluasi KpYMHOCTb 3arosIHUTEs!, MM 5
Mapka No BOAOHEMNPOHMLIGEMOCTH, HE MeHee ws
Mapka no MOpO30CTOMKOCTU, HE MEHee F300
MpoyHOoCTb NpK CxaTun B Bo3pacTe, Mla, He MeHee:
—7 cyToK 30
— 28 cyToK 50
MpoYHOCTb Mpu nsrube, MMa, He MeHee 5,0
TemnepaTypa NpuUMeHeHus oT +5 °C go +35 °C
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67-69. [loM BeTepaHOB cLieHbl UM. M. I". CaBuHoM (CaHkT-lMeTep6ypr, MeTpoBckuii np., 13)
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70-71. oM BeTepaHOB cLieHbl UM. M. I". CaBuHom (CaHkT-lMeTep6ypr, MeTpoBckuii np., 13)
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MeToaoudyeckue peKkomMeHoaumm

YBAXXAEMDIE NMAPTHEPDI!

[Ona Bawero ygo6cTBa Mbl cObpann CCbISTIKU Ha BCHO
NONe3Hyo MHOOPMaLMIO O rpyrne KOMNaHunm
«AXNO» n npoaykumm PYHUT Ha oToenbHOM
CTpaHuLe.

Er.-nE OduumnanbHbin canuT NK «AXKNO»:
Nes www.agiogk.ru

Tunosble MeTOAUYECKUE
peKoMeHaaLum no pectaspaLlum c
npuMeHeHueM MaTtepuanos PYHUT
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