Jlekuunsa 1

Xene3obeTOHHbIE
KOHCTPYKLUUMN.

BBegeHue



HUcmopus pazeumus xesrezob6emoHa

Kene3obeToHHbIE KOHCTPYKLUMKM BNEPBbIE NOSABUINCE B 1850 roay BO
OpaHunm (MHX. Jlambo) - Obina NnocTpoeHa nogka, kapkac KOTOPOW COCTOASN U3
METanIM4eckomn CeTKN, KoTopas bbina owTyKaTypeHa ¢ ABYX CTOPOH LLEMEHTHbIM
pacTtBopoM. B 1861 rogy Bo ®paHumm (MHX. KyaHbe) nsgaet nepByro KHUTY Mo
Xene3obeToHY, B KOTOPOW ONUCLIBAET BO3MOXHbIE KOHCTPYKLMN N3
XenesobeToHa. B 1867 rogy 3apukcMpoBaH NepBblil NaTEHT HA N3rOTOBIIEHUE
Xene3obeTOHHbIX KOHCTPYKLUMI - UM cTarn dopaHLuy3CcKknin cagoBHUK MoHbe,
NPUMEHUBLLNK Xene3obeTOHHbIE KaaKu Ans LBETOB.

KoHeu XIX Beka cuMTaeTcsi nepBbIM 3TanoM pa3BuUTUs xenesobetoHa. B
9TO BpeM4 MNoABNSETCA KOHCTPYKUUS pebpruCcTOoro MOHOSTUTHOMO NepeKpbITUS,
npeanoXxeHHas ppaHuy3CcKUM NHXeHepoM eHHeBMKOoM.

B 30,40 rogbl XX cTONETUS LLMPOKO NPUMEHANNCL MOHOSTIUTHbIE paMHble
KOHCTPYKLWU, TOHKOCTEHHbIE MPOCTPAHCTBEHHbIE KOHCTPYKLUMN - LUSTUHOPUYECKMNE
000s104KM Kynosa. OTOT Nepmnos cYMTaeTCcd BTOPbIM 3TanoM B pa3BuUTun
XenesobeToHa.

Noea co3gaHus npeaBapuUTENnbHOro HarnpsiXKeHUst KOHCTPYKLUMIA BO3HMKIIA B
1910 rogy B 'epmaHum (nHX. bax). bbina nponseseneHa cepusi onbITOB C
npeaHanpsbkeHHbIMN BGankamu. B 1928 rogy Bo ®paHummn dpencnHe obocHoBan
HeobXoaMMOCTb UCMOMb30BaHMA B Ka4YeCTBE apMaTypbl BbICOKOMPOYHOM CTanm u
BbICOKMX Ha4anbHbIX HANPs>XXeHUN,

TpeTun aTan pa3BnTUS KeNe300ETOHHbIX KOHCTPYKLNIA CONPOBOXAArCs
NpoLeccoM MHAycTpManusauum u pa3BuTms TEOPETUYECKMUX OCHOB
KernesobeToHa.



CywHocmb xesie306emoHa

beToH 1 ctanb NMerT pasnnyHble PU3NKO - MEXaHUYECKMNE
cBoncTBa. beToH sABNAeTcs UCKYCCTBEHHLIM KAMHEM U OH, KaK U BCe
€CTeCTBEHHbIE KaMHW, XOPOLLO COMPOTUBIIAETCA CXaTUO U 3HAYUTENBHO
Xy>Xe pacTsbkeHuto. [MpoyHocTb 6eToHa npu pacTsikeHun B 10,15 pas
HUXe, YeM npu cxaTun. CTanb UMEET CYLLECTBEHHO BONbLLYHO
NPOYHOCTb, N OQMHAKOBO XOPOLLO CONPOTUBIMAETCA KaK CXKaTuio, TaKk U
PACTSXKEHUIO.

CyLlHOCTb XXene3obeToHa COCTOUT B TOM, YTO OH NpeacTaBnseT
paumnoHarbHOe CoveTaHMe 3TUX ABYX MaTepuanoB - 6eToHa U cTanu,
KOTOpble paboTaloT COBMECTHO BMOTb 40 pa3pyLUEHNUS.

Xene3ob6eToH - 3TO KOMIMMNEKCHLIN CTPOUTENbLHbLIW MaTepuan,
COCTOALLNM N3 OeTOHa 1 CTaNnbHOW apMaTypbl, 0eOPMUPYIOLLINXCA
COBMECTHO BMSI0Tb 40 Pa3pyLUEHNA KOHCTPYKLNMN.

BeTOH - 3TO UCKYCCTBEHHbIN KAMEHb, KOTOPbLIW, KakK 1 ntobomn
KaMeHHbIW MaTepuarn, MMeeT 4OCTaTOYHO BbICOKOE COMNPOTUBNEHNE
CXaTuio, a CONMPOTUBNEHME PaCTAKEeHUIO y Hero B 10,20 pa3 MeHbLLe.

CtanbHas apMmaTtypa MnMmeetT 1O0CTaTO4HO BbICOKOE CONpoTnBI1IEHNE
KaK rNMpun CxXatun, Tak 1 npm pactaxXxeHnn.

ObbeanHeHne aTux ABYX MatepmnasroBs B O4AHOM MNMO3BOJIAET
paunoHaribHO UCMOJ1Ib30BaTb AOCTONHCTBA KaXXgoro n3 H1X.



CoBMecTHas pabota 6eToHa 1 apmMmaTtypbl

CoBmecTHOe gechopmupoBaHue 6eToHa n apmaTyphbl,
YCTaHOBJIEHHOW B HEM, 0Becrne4ynBaeTCcs 3a CHET cusl
cuernsieHuUs1, KOTopble BO3HMKAIOT Npu TBeEpAEHUN BETOHHOM
cMecn.,

[Tpn aTOM cuenneHmne QopMNpyeTcs 3a CHET HECKOSbKUX
¢drakTopoB, a NMEHHO:

- bnarogapst agre3vn (NpUKNenBaHusl) LEMEHTHOIO TecTa K
apmaTtype (o4eBUaHO, YTO O0NA 3TOM COCTaBNAOLLEN
cuenneHna HeBernuka);

- 3a cYeT obxKaTus apmaTtypbl DETOHOM BCreacTBME yCaaku ero
npu TBEPOEHUU;

- 32 CYET MexXaHN4eCcKoro 3auenneHns 6eTtoHa 0 NepruoanNYecKyto
(pndoneHyto) NOBEPXHOCTb apMaTypbil.

EcTecTBeHHO, YTO Ans apMmaTypbl nepmoanyeckoro npodpumng
aTa cocTaBnsaowas cuenneHnsa Hambonee CyLeCTBEHHA,
NO3TOMY CLIEMNEHME apMaTypbl Nnepnoanyeckoro npocgpuns c
6ETOHOM B HECKOSTbKO pas3 MpeBbILLAET TaKOBYHO A1 apMaTypbl
C rMagKon NoBepXHOCTLHO.



Camo cyulecTBoBaHUE ene3obeToHa 1 ero xopoluas
OONroBe4YHOCTb OKa3anucb BO3MOXHbIMU Bnarogapst BblIrogqHOMY
COYETAHMIO HEKOTOPBLIX BaXXHbIX PU3UKO - MEXaHNYEeCKUX
CBOMUCTB O€TOHa U CTanbHOM apMaTypbl, 8 UMEHHO:

1) 6ETOH npu TBEPLAEHNN NPOYHO CLIENNAETCS CO CTarbHOW
apmMmaTypou un nofd Harpyskon oba aTux marepuana
0edopMnpyoTCs COBMECTHO;

2) BETOH 1 cTarnb MMeT bnNn3kmne 3HavyeHUs1 KOO PULIMEHTOB
NMUHENHOro TemnepaTtypHoro paclunpeHnda. MMeHHo noatomy
Npuv N3MEHeHUAX TemMnepaTypbl OKpYyKarLen cpeabl B
npenenax +50°C |, -70°C He npoucxoauT HapyLLEeHUA cuensieHns
MeXAy HUMU, TaK Kak OHU aedpopMUpyroTCA Ha OQMHAKOBYHO
BESTNYMHY;

3) OeTOoH 3awWmLaeT apmaTypy OT KOPPO3UKU U
HernocpeaCcTBEHHOro AeNCTBUSA OrHS.

[TlepBoe nx aTnx obCcToATENLCTB 0DECNeYnBaEeT AONTOBEYHOCTb
Xene3obeToHa, a BTOPOE — OrHECTOUKOCTb €ro npu
BO3HMKHOBEHUU NoXkapa. TonuwmHa 3awmnTHOro crosi betoHa u
Ha3Ha4yaeTCcs MMEHHO 13 yCrnoBuin obecneyeHna HeobxoaMmMon
OONroBe4YHOCTU M OTHECTOMKOCTM XKene3obeToHa.



[Mpu ncnonb3oBaHUK Xene3obeToHa B kKa4ecTBe Matepuana ans
CTPOUTENBHbIX KOHCTPYKLINA O4EHb BaXXHO NOHMMaTb AOCTOMHCTBA U
HefoOCTaTKXU MaTepuana, YTo No3BosIUT NPUMEHSATb ero pauuoHarbHo,

yMeHbLLIas HebnaronpusaTHoe BrMsiHUE ero HeJOCTaTKOB Ha
9KCNyaTaLNoOHHbIe Ka4eCcTBa KOHCTPYKLIN.

NMoBeaeHne 6eTOHHbLIX KOHCTPYKUMN Oe3 apmMmaTypbl

Harpy3ka
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PacCcTAXeHWUnA



K nocTtonHcTBaMm Xene3sobeToHa OTHOCAT:

1. JonroBe4YHOCTb - NPV NpaBUbHOW
aKcnnyarauum xxene3odbeToHHbIE KOHCTPYKLUK
MOTYT CNY>XUTb HeonpeaeneHHo OoNroe BpeMS
6e3 CHMXEHNS HECYLLIEN CITOCOBHOCTM.

2. XopoLias conpoTuBnsaemMocCTb
CTaTU4YeCKUM U ANHAMUYECKUM Harpy3Kam.

3. OrHeCTOUKOCTD.
4. Manble 3aKcnnyaTauMoHHbIle pacxobl.

5. deweBU3Ha u xopoLuue
aKcnnyaTauuoHHbIe KayecTBa.



K OCHOBHbLIM HegocTaTKaM Xene3obeToHa OTHOCATCA:

1. 3Ha4YnUTENbHbIN COOCTBEHHbLIU BeC. OTOT HEAOCTATOK B
HEKOTOPOW CTENEHU YCTPAHAETCA NPU UCMOSIb30BaHNU NETKUX
3anofiHUTENEeNn, a Takke Npm NPUMEHEHUN NPOrPECCUBHBIX
MYCTOTHbIX U TOHKOCTEHHbIX KOHCTPYKLUI (TO ECTb 3a CYET BbIOOpa
pauMoHanbHOM popMbl CEYEHNU N OHYepPTaHUA KOHCTPYKLUNA).

2. Hu3kas TpeLwmHOCTONKOCTb Xefe300eToHa (B pacTsHYyTOM
B6eToHe O0MKHbI ObITb TPELMHBI MPU SKCSTyaTaumMmn KOHCTPYKUMN,
YTO HE CHMXXAET HecyLlen CNOCODHOCTN KOHCTPYKLUK). OTOT
HEeOOCTaTOK MOXET ObITb CHMXXEH C MPUMEHEHMNEM
npegHanpsXXeHHOro Xene3obeToHa, KOTOPOE CIYXUT pagukanbHbIM
cpedcTBOM MOBbILLEHNS €r0 TPELWMHOCTOUKOCTH

3. MoBbIlWeHHas 3BYKO- U TeNSIONPOBOAHOCTbL 6eTOHa B
OTAENbHbIX CnyYyasx TPeObYOT AONONMHUTENbHbBIX 3aTpaT Ha Teno-
NN 3BYKOM3OMSALIIO 30aHUN.

4, HeBO3MOXHOCTb NPOCTOro KOHTPOSSA NO NpoBepkKe
apMUPOBaHUA N3rOTOBIIEHHOIO 3NIEMEHTA.

5. TPyAHOCTU yCUIIEHUS CYLLECTBYOLMUX Kere300eTOHHbIX
KOHCTPYKLUNN NPU PEKOHCTPYKUNU 3O0aHNK, KOoraa yBenmu4nBatoTCs
Harpysku Ha HUX.



lIpedeapumernibHO Hanpsi>KeHHbIU )Xxesr1re306emoH

MHorga obpasoBaHue TPELWNH B KOHCTPYKLUUAX, B
KOTOPbIX HEAOMYCTUMO MO YCITOBUAM
aKcnnyaTtauyum (Hanpumep, B pesepByapax;
Tpybax; KOHCTPYKLMAX, AKCNIyaTUPYIOLLIUXCH
Npw BO3OENCTBUN arpeccuBHbIX cpef). UToObl
NCKIMIOYNTb 3TOT HEOOCTATOK XKene3obeToHa,
NPUMEHSAIOT NpeaBapuTenbHO HanpsXXeHHble
KOHCTPYKUUWN. Taknm obpasom, MOXXHO n3dbexartb
nosiBfeHNs TPeLnH B 6ETOHE N YMEHBLUNTL
nedopmaummn KOHCTPYKLUUN B CTaanm
aKcnnyaTtauum.



MpenBapuTenbHO HaNpPsHXXeHHOMW Ha3bIBalOT TakKyHo
)Xene300eTOHHYH KOHCTPYKLWIO, B KOTOPOW B npoLiecce
N3roTOBMEHUSI KOTOPOW CO3atl0T 3HAYUTENbHbIE CXXUMALOLLNE
HanpskeHs B 6eToHe ToW 30HblI CEYEHUNS KOHCTPYKLUK, KOTOpast
Npu SKCnnyaTauumy UCNbITbIBAET pacTsKeHune.

Kak npaBuno, Ha4anbHble CXXUMatoLLME HanpshKeHns B
BeToHe co3aatoT C UCMONb30BaHWUEM NPeaBapUTENbHO
pacTArMBaeMon BbICOKONPOYHOW apmaTypbl

3a cyeT 9Toro NoBbILLAETCH TPELLMHOCTOMKOCTb U KECTKOCTb
KOHCTPYKLUMWN, a TaKke co30atTca YCNoBmd Anda NpUMeHeHus
BbICOKOMPOYHOW apMaTyphbl, YTO NPMBOAUT K 3KOHOMMM MeTanna
N CHUXKEHNIO CTOMMOCTM KOHCTPYKLINMN.

YaenbHas CTOMMOCTb apMaTypbl CHUXKAETCA C YBENUYEHNEM
NPOYHOCTM apmaTypbl. [10aTOMY BbICOKONMPOYHasi apmaTtypa
3Ha4YNTENBLHO BbiroaHee 06bIYHOM. OaHAKO NPUMEHSATH
BbICOKOMPOYHYI0 apMaTypy B KOHCTPYKLMSIX O0e3
npeaHanpskeHust He peKoMeHayeTcsl, T. K. NPU BbICOKMX
pPaCcTArMBaloLLUX HAaNPsKeHUsIX B apMaType TPELLNHbI B
pacTsHYTbIX 30Hax 6eToHa byayT 3HAYMTENBHO PACKPbIThI,
CHMXasi Npn 3TOM HeobxoaMmble KCnIyaTaLMOHHbIE Ka4yecTBa
KOHCTPYKLUUMN.



[Ipeumywiecmea npeaHanpPsHKeHHOro Xerie3obeToHa rnepea
OObIYHbIM — 3TO:

- €ro BblCOKa+d TpeLLI,MHOCTOIZKOCTb;

- MOBbILLIEHHAsA XECTKOCTb KOHCTPYKLMK (3a cHET obpaTHOro
BbIrmMba, nosy4aemoro npu ob6xxatmm KOHCTPYKLUMK);

- Jyduliee conpoTtuBreHne ouHaMn4eCcknm Harpyskam;
- KOpPPO3NOHHAas CTOMKOCTb;
- OOINTOBEYHOCTh;

- 9KOHOMWMYECKUN 3PADEKT, AOCTUTAEMbIN MPUMEHEHUEM
BbICOKOMPOYHOU apMaTypbl.

B npeaBaputenbHO HanpsXxeHHon barnke nog Harpy3kon 6eToH
UCIMbITbIBAET pacTArnBatoLne Hanpsi>KeHns ToNbKO rnocne
noralleHna HavaribHbIX CKUMaKLWKUX Hanps>KeHUn.,

Ha npumepe asyx 6anok BUOHO, YTO TPELLUUHbI B
npegHanpsixeHHoW banke obpa3syrotca Npm 6onee BbICOKON
Harpyske, HO paspyluatouias Harpy3ka anga obenx 6anok onmska
Mo 3HAYEHMIO, NOCKOSIbKY NpeaeribHble HanNpPsXKEHUA B apMaType
n 6eToHe aTnx 6banok oanHakoBbl. [0pa3no MeHbLLE TaKkKe U
npormb npegHanpsi>keHHoMN banku.



Ha npumepe 6eToHHOM Garnkm paccMoTpUM, Kak UCNonb3yeTcd
NPOYHOCTL BETOHA B N3rnbaeMom anemMeHTe.

[Tpn n3rnde 6anku BbilLie HENTPAbHOIO CrOsi BO3HUKAKOT CXXUMatoLme
HanNpsHKEHUS!, a HUXKHAS 30Ha pacTaHyTa. MakcnmanbHble HanpsXXeHus B
ceyeHusix byayT B KpaHUX BEPXHUX N HUXXHUX BOSTOKHaX ceveHust. Kak
TOMNBbKO NPU 3arpy>keHnm dankm HanpsikeHns B pacTaHYTOM 30HE
OOCTUTHYT Npefena NpoYHOCTM BeTOHa NpU pacTskeHUu R, , NponsonaeT
pa3pbIB KPpaNHEro BOSIOKHA, T.€. MOSIBUTCA nepBas TpeLiuHa. 3a aTum
nocneayeT Xpynkoe paspylleHue, T.e. n3rnom dankn. HanpspkeHmna B
CkaToun 30He 6eToHa s, B MOMEHT paspyLUeHUsi cocTaBaT Bcero 1/10 |
1/15 YacTb OT Nnpeaena NPoYHOCTN OETOHA NPU CXKaTUM R,, T.€. NPOYHOCTb
beToHa B cxxaTtoun 30He ByaeT ucrnosnb3oBaHa Ha 10% 1 MeHbLLE.
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Ha npumepe xene3obeToHHOU banku c apMmaTypon pacCMOTPUM, KaK 30eCb
ncnonb3yeTcs NPOYHOCTb BETOHA 1 apMaTypbl.

[lepBble TPELNHLI B pacTAHYTON 30He DETOHa NMOSABATCS MPakTUYECKM NPU TOW Xe
Harpyske, Yto 1 B 6eToHHOM barnke. Ho, B oTnndmne ot 6eToHHON 6anku, nosiBrieHne
TPEeLWMHbI HE NPUBOAUT K paspyLUEeHUIO Xene3obeToHHon 6anku. MNocne nosiBneHmsa
TPEeWmH pacTarmpatoiee ycunme B cedeHnn ¢ TpewmHon byaet BOCNpPUHMMATLCS
apmartypon, n banka 6yoetr cnocobHa BoCNpuHMMAaTbL BO3pacTalowyro Harpyasky.
Pa3spyLueHune xenesobeTtoHHOW 6ankn NpomM3onaeT TONbKO Toraa, Korga HanpsiKeHus
B apmaTtype OOCTUIHYT npeaesnia Teky4ecTn, a HanpsikKeHUs B CXXaTon 30He - npeaena
NpoYHOCTU BETOHa Npu cxaTun. [Npu 9TOM, BHa4vane, korga B apMatype 4OCTUraeTcs
npenen Tekyvyectu s , 6anka Ha4ynHaeT MHTEHCMBHO NporMbaTbes 3a CHET Pas3BUTHS
B apmarype nnacTUiacKkmx necopmMaumin. 3TOT NpoLecc NPoAomKaeTcs [0 Tex nop ,
noka pasfaBuTCA DETOH CXXaToW 30HbI NPU AOCTMXKEHUN B HEM Npefena NpoYHOCTM
npu cxatum R,. Tak Kak ypoBeHb HampsikeHuid B OETOHE U apmatype B 3TOM
COCTOSAHMN ropasu,o BbllLe, YEM BeNnuUYMHa R, TO 9TO O3HAYaET, YTO OHO OOJMKHO
ObITb BbI3BaHO OonbLUen Harpyskom (N)

Bbi600 - LenecoobpasHoCTb ene3obeToHa COCTOMT B TOM, YTO pacTarnsaroLLme
yCUNus BOCMPUMHMMAaeET apmaTypa, a cxumawlme - 6etoH. CnenosaTernbHO,

OCHOBHO€ Ha3Ha4yeHue apMamyphbl B Xerne3obeToHe COCTOUT B TOM, YTO MMEHHO
OHa [oMKHa BOCMNPUHMMATL pacTsXKeHne BBMAY HE3HAYMTENbHOM NPOYHOCTN OeToHa
pacTshkeHuto. NyTeM apMmMpoBaHUS HecylLlias CNoCOBHOCTb N3rMbaeMoro anemeHTa,
MO CPaBHEHWIO C BETOHHBIM, MOXHO NOBLICUTL Gonee Yem B 20 pas.
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[1pn nponsBoacTBe NpeaHanpaAXXeHHbIX
XKene3obeTOHHbIX KOHCTPYKLNI B 3aBOACKNX
YCIOBUSX BO3MOXHbI ABE NpUHLUMNnanbHble

CXeMbl CO30aHua npegHanpaXXeHus B
Xene3obeToHe :
- NIpegHanpsXeHne ¢ HaTsXXeHnem

apMaTypbl Ha ynopsl
- NpeaHanpsi>keHne ¢ HaTsHKeHneMm
apmaTypbl Ha 0eTOH



[Mpu HaTAXXeHUU Ha ynopbl

apmMmaTtypy 3aBoaAT B popMy 40 OETOHMpPOBaHUA
3rfIEMEHTA, OVH KOHELL €€ 3aKpennstoT Ha YNope,
OPYron HaTarmBarT JOMKPaTOM U UHBIM
npMcnocobneHmnem o KOHTPONMMpPYyeMoro
HanpsbKeHus. 3aTtemM nsgenme beToHnpyeTcs,
npornapuBaeTcs U Nocrne NpuodpeTeHns
beToHOM HEOOXOAMMOWN KYyOMKOBOW MPOYHOCTH
ANsi BOCNPUSATUS obxaTus R, , apmarypy
OTMYyCKalT C YNOpOoB. AplvlaTypa CTPEMACH
YKOPOTUTBLCSA B Npeaenax ynpyrnx gedoopmauui,
npu HaNUM4mMu cuenneHnsa c 6eToHOM yBIieKaeT
ero 3a cobou n obXXMmaer ero.




Mpun HaTAXeHUU apmaTypbl Ha 6eTOH

CHadana usrotasnueatroT 6ETOHHbIN NN cnaboapMUpoBaHHbIN
3rIEMEHT, 3aTeM Mo AOCTUXKEHUN OETOHOM NPOYHOCTM R, CO34al0T B
HeM nNpeaBapuTEnbHOE CXMMaloLLEee HanpsixeHme.

OTO OCYLLECTBNSAETCA crneayrLwmm obpasom: Hanparaemyro
apmMaTypy 3aBoAdAT B KaHanbl UNu nasbl, OCTaBngeMble nNpu
OEeTOHMPOBaHNU ANIEMEHTA, U HAaTArMBAKOT C MOMOLLbIO JOMKpaTa,
ynupasicb NpsiMo B Topewu nagenua. Npu atom obxatne 6eToHa
NPOUCXOONT YXKe B NPOLIECCE HAaTSXXeHNS apMaTypebl. [1py 3TOM
cnocobe HanpsXXeHnst B apMmaType KOHTPOSIMPYHOT NOCI1e OKOHYaHUSA
obxaTtnsi betoHa. Kanarnbl B 6€ToHe, NpeBbillatoLLme anameTp
apmatypbl Ha (5,15)MM co3gatloT yKIagakou U3BrekaemMblx
BNOCNeaCTBUKM NyCcTOToObpasoBaTesien (CtanbHbIX cnupanen,
PE3NHOBLIX TPYOOK 1 T.4.). CuenneHne apmaTtypbl ¢ 0ETOHOM
OOCTUraeTcd 3a CYET TOro, YTO Nocre ooXaTna UHbELUPYIOT
(HarHeTatloT B KaHarnbl LEMEHTHOE TECTO UIK pacTBopa NnoAa
OaBnNeHNeM Yepes 3anoXKeHHble Mpu N3roTOBNEHUN ANeEMEHTA
TPONHUKK — OTBOAbI). ECnn Hanparaemyto apmaTypy pacnonaratT C
BHELLHEW CTOPOHbI 3NIeMEHTa (KonbLeBasa apmaTtypa
TpybonpoBoaoB, pe3epByapoB U T.M.), TO HABUBKY €€ C
OOHOBPEMEHHbLIM 0BXaTnem 6eToHa BbIMOSHAKT crieunanbHbIMU
HaBMBOYHbIMM MaLlUMHaMK. B aToM cnydae Ha NOBEPXHOCTb
aneMeHTa rnocrie HaTshKeHNs apMaTypbl HAHOCAT TOPKPETUPOBAHNEM
3aLlUTHbIN crion 6eToHa.



Hats:keHile apMaTYPbl HA 0€TOH

D=d+(10-15)xm

OteepcTua 214 HHBEKIHT Hanparaemas
apMaTypa
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HaTsxkeHue Ha ynopbl siBrigeTcs bonee
MHOYCTpUanbHbIM CocoboM B 3aBOACKOM
NPOU3BO/CTBE.

HaTaxeHune Ha 6eTOH NpumMeHaeTCH

rmaBHbIM 0Opa3om Anst KpynHOpa3MepHbIX
KOHCTPYKLUWI, CO3aBaEMbIX
HenocpeaCTBEHHO Ha MECTe X BO3BEAEHUS.



HamsixeHue apmamypbl Ha yNopbl MOXHO
OCYLLIECTBSIATb HE TOSIbKO C MOMOLULHO
AOMKpaTa, HO U ANEeKTPOTePMUYECKUM
cnocobom. 1518 3Toro CTep>KHU C BbICA)KEHHbBIMU
rofioBKamMu pasorpeBatoT AfIeKTPOTOKOM A0 300 -
350°C, 3aBOOAT B (pOpMY 1 3aKpennAIoT B
ynopax doopm. [lpy BoccTaHOBNEHUN HAYanbHOW
ONWHbI B NMpoLecce OCTbiBaHUA apMaTypa
OKa3sblBaeTCHd pacTaHyTOU. ApMaTypy MOXHO
TaKXKe HaTArmBaTthb
3reKTpoTepMomMexaHUn4eCKMM crnocooom
(MpenctaBnsgeT cobon KOMOUHaLMIO NEPBbIX
OBYyX cnocobos).



Xene306eToH HaxoAUT NPUMEHEeHUe NPaKTU4YeCKN BO BCexX
obnacTsx NPOMbILLSIEHHOrO U rPaXX4aHCKOro CTpouTenbCTBa:

- B npoMbIWneHHbIX U rpaXxXaaHCKUX 30aHUAX U3
Xene3obeToHa BbINOMHAKT: PyHAAMEHTbI, KOJTOHHbI,
NNTbI NOKPLITUN U NEPEKPbLITUN, CTEHOBbLIE NAHENMN,
banku u pepmbl, nogkpaHoBLIE barikuy, T.€.
NpaKkTU4eCKn BCe aneMeHTbl KapKkacoB O4HO- U
MHOTO3TaXXHbIX 30aHUN.

- CneumnanbHble COOPYXXEeHUA Npu CTPOUTENLCTBE
MPOMBILLSIEHHbIX U rpaXXAaHCKUX KOMMIEKCOB -

NOANOPHbIE CTEHBI, OYHKEPbI, CUOCHI, pe3epBYyaphl,
TpybonpoBoabl, ONOPbI MIMHUKA ANieKTponepenay u .

n

- B ruppoTtexHn4ecKom u OOpPOXKHOM
CTPOUTENbLCTBE 13 XXerne3obeToHa BbINOMHST
NOTUHBI, HADEepeXHblEe, MOCTbI, 4OPOrn, B3NeTHbIE
nonocbl U T.4.



