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OBNACTb NPUMEHEHWA cTtanexene3obeTOHHbIX KOHCTPYKLMIA:

Cranexene3obeToOHHbIE KOHCTPYKLMX B MUPOBOM CTPOUTENBHOW MPaKTUKE OTHOCATCS K
CTaHOapPTHLIM PeLLEHMSIM.

3HayuTenbHOEe nMOBbILWEHNEe 3KOHOMUYECKOW

Bbicokas CkOpOCTb BO3BEAEHUS U |::> adPeKTUBHOCTH B Lenbix cerMeHTax
CHWDKEHWNE PecypCOeMKOCTH CTPONTENLCTBA.

OCHOBHbIM LeneBbIM CEerMeHTOM HeABMXKUMOCTU ANA NPUMEHEHUSA CTaneXxene3odeToHHbIX
KOHCTPYKUMN ABNAIOTCA:

- OdomcHble 3gaHus,

- [lapkuHrn,

- MHoroasta)Hble 00OBbEKTHI.

OaHako oHu MoryT 3dhheKTUBHO NPUMEHATLCA U B APYrMX TUNaxX CTPOUTENbLCTBA:
- MPOMBILLUSIEHHbIX 30aHUAX N COOPYXKEHUSIX;

- NTOTCTUYECKNX KOMIIIEeKCaXx;

- obbekTax crnopTta u Jocyra;

- 0OLWECTBEHHbIX 30aHUAX;

- MPY PEKOHCTPYKLUNU;

- B MHOMBUAYaNbHOM N1 MHOTOKBAPTUPHOM XUITbe.




UTto Takoe CTAJIEXKEJIESOBETOH!??

Cranexene3obeToHHbIE KOHCTPYKLUUKM NOSBUITUCHL ropasio No3xe, Yem CTasibHble, HO
paHbLUEe, YEM XKeNe3006ETOHHbIE.

Cranexene306eToH - ocobas KaTeropms KOHCTPYKTUBHOIO peLLeHns, rae yaaqyHoO COMeTalTCs Kak
cTanbHas Tak n 6eToHHasa cocTaBnsoLme.

— Cranexene3obeToH

||| JHPAMHCIHR US
/ | {\| CTAJIbHOTOD
L L Ll CTPOMTENLCTBA

—a oA



Yto Takoe CTAJNIEXKEJIESOBETOH!??

Cranexene3o6eTOHHbIN 3neMeHT (composite member) — KOHCTPYKTUBHbIN 3fIEMEHT C
KOMMOHEeHTaMn 13 6eToHa N KOHCTPYKLMOHHON N XONOAHO(OPMOBAHHOM cTanu, 06beaNHEHHbIX
COBUIroBbIM COeANMHEHUEM, OrPaHMYUBAIOLLMM B3aUMHbIN NPOAOSbHbIN CABUT MeXay 6eTOHOM 1
CTanbio, U OTPbIB OQHOIO KOMMOHEHTa OT APYroro.

CTANb BETOH

Ba MaTepuana ugeanbHo 4ONONHAIOT r ra:
*  3dhdekTMBHA Npu paboTe Ha pacTsXKeHue *  adhdeKkTuBeH npu paboTe KOHCTPYKLMUN Ha cXKaTue
*  MPUHOCUT NNACTUYHOCTb B KOHCTPYKLMUIO * OeTOHHbIN KOpMyC CKpennseT ctasnb NPOTUB

; BbINy4YMBaHUs
I\ * obecneyuBaeT 3aWUTy OT KOPPO3UM U NOXKapa

\
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L1\ ETPOMTENBCTBA



Cranexene3obetoH. CTOPUNA BO3HNKHOBEHWA

McTopunsa BO3HUKHOBEHUSA cTanexene3obeTOHHbIX KOHCTPYKLMK yxoanT ewe B faneknin 1808 roa, koraa
Panbd Ooaa (1756-1822) 6111 yaocToeH nateHTa Ha 6e30nopHoe NepekpbITUE C NPUMEHEHUEM NNTbIX
cTanbHbIX TPYO C HaBapeHHbIMU braHuamu, KoTopble Bbinn 3anofIHEHbl KMCKYCCTBEHHBIM KAMHEMY, (hOpMUpYSA
Takum 0b6pa3omM KOMMO3UTHYHO Banky.

5y Satibd

Mo3xe, B KOHUe XIX B. cpeaun cneumanucToB ObiTOBana MbliCiib, YTO XKemne3Hble A
6anku, oLITyKaTypeHHble 6ETOHOM (C LIEMNbIO MOBLILLEHUS UX OrHe- 1 " s vl
KOPPO3NOHHOW CTOMKOCTU UM N3 KOHCTPYKTUBHBIX COOBpaXXeHnin), UMerT »
MOBbILLEHHYIO XXECTKOCTb M NMPOYHOCTb. ATO ObINO NOATBEPXKAEHO
3KCNepUMEHTanbHO MUCNbITaHUAMK, NpoBeaeHHbIMU B AHmnmn B 1923 1. MNepson
obnacTbio NPUMEHEHNA cTanexene3obeTOHHbIX KOHCTPYKLUMI SBMSIeTCS
MOCTOCTPOEHMUE.

B 1939 r. B LLIBenuapum sanateHToBaHbl 6anku cuctemMbl «Anbgay, B KOTOPbIX COBMECTHas
paboTa cTanu n xenes3obeToHa obecnevnBanach cnmpansamu, NpMBapEHHbIMU K BEPXHEN
nornke ctanbHon Ganku.



Ctanexene3obetoH. NCTOPNA BO3HNKHOBEHWA

r. Heto Mopk,
1925 rop,




Ctanexene3obetoH. NCTOPNA BO3HNKHOBEHWA

C cepeanHbl 50-x IT. NPUMEHANN pelleTyaTble cTanexene3obeToOHHbIe MPONETHbIE CUCTEMbI, B KOTOPbIX
Xenes3obeToHHble MNNTbI paboTalT BMECTE C BEPXHMMKU nosicamn depm. Mcnonb3oBaHne Takon CUCTEMbI
coyeTaHus KenesobeTOHHOro BEPXHEro WM CTanbHOMO0 HWKHErO MOSICOB MO3BONANO yBENMYMBATL MPOMEThI
cTtanexene3obeToHHOro MocToB. [aHHoe pasBuTME cTanexene3obeTOHHble KOHCTPYKUUW NOnyYvnn n B
nocnesoeHHom CCCP.
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CranbHble 6anku c MocT yepes p. Pbi6anbckun mocr,
npuBapeHHOW apmatypou ans Benyio, r. Ydpa, r. Kues,
HOBOro mocta B Xepaekke 1956 ron 1963 roa

(1951r.) Hapg pekon Pyp,
FlepmaHus



Ctanexene3obetoH. NCTOPNA BO3HNKHOBEHWA

Co BtopouM nonoBuHblI 50-x romoB npeobnagawowmMm CpeacTsoM \-.
obbeaguHeHns ctanm n xenesobeToHa B OOMbLUMHCTBE 3apybexHbIX CTpaH :
oKkasanucb rmMbkne UMNUHOPUYECKME ynopbl C rofloBKaMu, OTnM4yarolimecs ,5
UCKITIOYNTENBbHO  Marnon  TPyOOEeMKOCTbIO  MpUBApKM  UX  CBapO4YHbIM q =
nMcToneToM. 3JTO OBCTOATENBCTBO SBUSIOCb OL4HOM W3 MHOMMX  NPUYUH C (
NPOAOIHKEHNS LUMPOKOrO NMPUMEHEHMUS 3a pyOexXoM MOHOMUTHOW NNWUTbI, ANS

KOTOpOW 3T yrnopbl Hanbonee yao6HbI.

B nocnepHee Bpems NOnNy4mnum LWMPOKoe pacnpocTpaHeHe MOHOMUTHbIE
ene3obeToHHbIe NANThI N0 CTanbHOMY NPOUIMPOBAHHOMY HacTuny. B
3TOM cny4yae NpodUNIMPOBaHHbLIA HACTUM BbIMOMHAET MHOTO (OYHKLNIA, B
TOM YKUCne CNyXnUT onanybkon npn 6ETOHMPOBAHWUM U HECYLLIEN
apMaTypou nocne otTBepaeBaHUsA 6eToHa. ITU KOHCTPYKLMN UMEIOT
BbICOKY0 HECYLLYIO CNOCOBHOCTL, HEGONbLLON COBCTBEHHBIV BEC,
AonyckalT rmbkoe nnaHMpoBaHWe NOMeELLEHWI, NPOCTbI NpU
CTPOMTENLCTBE.




Cranexene3obetoH. MCTOPUA BO3HNKHOBEHWA

[MpumeHeHne npodHacTunos B
KayecTse Kak HeCbeMHOW
onany6kn, Tak n B
KOMMNO3UTHbIX NSiMTax Bnepsble
Obino B AmMepuke B Havane
1950-x rogos. lNocne
BHEAPEHUs JaHHOW CUCTEMbI B
BenukobputaHmm B 1970-x
rogax, JaHHoe pelueHune crtano
camom pacnpocTpaHeHHO
doopmMOon cUCTEMbI NEPEKPLITUA
ANs CTanbHbIX  KapKacos,
NPUMEHSIEMbIX B OQUCHbIX
30aHUSX.
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OCHOBHBbIE CTAJEXEJIESOBETOHHbIE 3JIEMEHTbI

B 0OLLEN KOHCTPYKTUBHOM CXEME

1. Ctanexene3obeToHHaa 6anka
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Cranexene3o06eToHHasa NnuTa
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OCHOBHBbBIE CTAJIEXXEJIESOBETOHHbBIE SJTIEMEHTbI
CTtanexene3obeToHHasa b6anka

CambIii pacnpocTpaHeHHbIN TMN Npoduna B cTanexene3ob6eToHHbIX 6ankax - AByTaBp

TTTTT

KomnosuTHble 6anku — a1o, kak npaBuno,
ropsiyekataHble UM CBapHble CTarnbHbIe
ceyvyeHus unu, kotopble paboTaroT

: g COBMECTHO C MIUTOWN.

il o \ KomnosuTHas paboTa gocturaercs

'  NyTeM NpucoeauHEHNs YNOpHbIX
aHKepOB K BEpXHEMY nosicy banku. 3Tu
CoeguHuTEnbHbIE aNeMeHTbI (aHKepa)
06bIYHO MMET POPMY LLMMUIIEK.




OCHOBHBbBIE CTAJIEXXEJIESOBETOHHbBIE SJTIEMEHTbI
Cranexene3obeToHHada 6anka

[ns noBbileHNS 3DEKTUBHOCTU B CTanNeXene3o0eTOHHbIX NEPEKPbLITUAX pacnpoCTPaHEHO NPUMEHEHNE
HECKONMbKNX METOAMK, MO3BONAIOLLNX 4OOUTLCA ONTUMAanbHOro pesynbsrara:

1. NMpUMEHeHNE aNEMEHTOB NEPEMEHHOIO CeveHust, nepdopupoBaHHbIX 6anok 1 MOHOCUMMETPUYHbIX
CEYEeHUN;

. —"Iliv I i o oo




OCHOBHBbBIE CTAJIEXXEJIESOBETOHHbBIE SJTIEMEHTbI
Cranexene3obeToHHada 6anka

2. V|CI'IOJ'Ib3OBaHI/IFI B Gankax ctaneun noBbILLEHHON NMPOYHOCTH;




MPEMMYLLUECTBA CTANEXXENE3OBETOHHbLIX KOHCTPYKLWW

NMpeumywecTBa cTanexene3ob0eTOHHbIX 6anok:

- CHwmxeHune meTannoemMkocTn brnarogapsa komno3utHon padote ao 20%;

- YMEHbLUEHME CTPOUTENBbHOWN BbICOTbI NEPEKPLITUN U BO3MOXHOCTb YBENMYEHUS MPONETOB;
- MeToabl pa3BoakM KOMMYHUKaLMIA B CTBOPE KOHCTPYKLWUUK;

- MeHbLue npornboB B KOHCTPYKUMAX, OONbLUAs XXECTKOCTb;

- JlerkocTb yTMnusaumm, peKOHCTPYKLUN U pacLUNPEHUS;

- MeHbLue 3aTpaT Ha OrHe3alwmTy KOHCTPYKLWMA.



OCHOBHbIE CTAJIEXXEJIEBOBETOHHbIE SINEMEHTbI
Crtanexene3obeToHHasA KONIOHHa

YacTHble Tpe6OBaHI/IFI K cTanexene3obeToHHbIM KOFTOHHAaM:

1. Mpasuna CTY-H b EN 1994-1-1 npuMeHUMBbI K pacyeTy KOSTOHH, KOTOpble MOryT
KnaccuguumpoBaTbCA KaK cTanexene3obeToHHbIe U ABNAKTCA OTAENbHO CTOSLLMMMU

nndo BXoOsAT B COCTaB KapKacoB, rge octalribHbl€ 3JIEMEHTbI ABJTAKOTCA
cTanexene3obeToOHHbIMU UMK CTalnbHbIMU;

2. B cTanexene3obeToHHbIX KONTOHHAX AOMKHbI UCNOSb30BaTbCA CTanu Mapok ot S235 oo

S460;

3. [lnga 3anonHeHns n 06eToHNpoBaHNA cTanexene3obeTOHHbIX KONOHH OOMKHbI
MCcNonb3oBaTbCsl 00blYHbIE TSXKENble BETOHLI KrnaccoB NpodYHocTu oT C20/25 no C50/60;
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OCHOBHbIE CTAJIEXXEJIESOBETOHHbLIE SJIIEMEHTHI
Cranexene3o6eToOHHasA KONOHHa

Cranexene3obeToHHbIE KONMOHHbLI NO3BONSAIOT NOBLICUTb |\ |
HecyLyto cnocobHocTb OT 10% A0 HECKOSbKUX pas.

KornonHa 800x1200 mm = KonoHHa 700x700 mm :
(xeneszobeToHHas) (cTanexene3obeToHHas) | ‘ |
\ } ‘ -ifj‘ il ;

* YMmeHblueHue rabaputoB Ha 30%
* YMeHblUeHMe nnowaamn — B ABa pasa

*Oc06eHHO BaXXHO AN KOMMEPYECKON MHOTMO3TaXXHOW HEOBUXMMOCTM,
roe yeenuyeHve rabapuToB KOMOHH M UX KONMUYECTBO HeraTtMBHO
CKasblBaeT Ha NNaHMPOBKE M MpUBREKaTenbHOCTM nomelleHun. Beab
Kpome  cobBCTBEHHOro  rabaputa  Kaxpgass  KONMoHHa  genaet Z
ManoadpeKkTUBHbIMK 1-2M2 BOKpYr cebsi. - 1 -

|
\ A '
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JUTENBLCTBA



MPEMMYLLUECTBA CTANEXXENE3OBETOHHbLIX KOHCTPYKLWW

NMpeumywecTBa cTanexene3o0eTOHHbIX KOJIOHH:

MoBbILEHNE HecyLLe CNOCOBHOCTN C yMEHbLUEHNEM rabapUTOB KOMOHH;
[MoBbILLEHNE KECTKOCTY;
JlerkocTb yTMnm3saumm, peKOHCTPYKLUMM U pacLUNPEHUS;

MeHbLUe 3aTpaT Ha OrHe3aLmTy KOHCTPYKLMIA - BO3MOXEH MOMHbIN OTKa3 OT OrHe3aLUTHbIX
MeponpuaTUn NGO MHOrOKPaTHOE CHUXKEHNE COOTBETCTBYIOLLMX 3aTparT;

BbinonHeHne 6eToOHOM OYHKLNN KOHCTPYKTUBHOM OrHE3aLwmUTbl KOHCTPYKLINN.




OCHOBHbIE CTAJIIEXKEJIE3SOBETOHHbLIE SJIEMEHTDI
Mepekpbitna - HACTUJbI

[Ba OCHOBHBLIX crny4as:
1. HacTun BbINOMHSET TONbKO PYHKLMIO onanybky nnu siBNsieTcs roToBbIM HECYLLIMM 3N1EMEHTOM
2. HacTtun BbINONHSAET 1 hyHKLMIO onanyoku n BKMoYaeTcs B paboTty

Bankun cnegyet BKNo4yaTb B COBMECTHYH paboTy Bceraa.

Cawmble paCI'IDOCTpaHéHHbIe CbOprI HacTuna, 06pa303b|Barou.|,ero caoBuroeoe coegnHeHue B
cTanexene3obeTOHHbIX NnmMTax
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OCHOBHbIE CTANNIEXXEJIE3BOBETOHHbLIE SJIEMEHTDI
Mepekpbitna - HACTUJbI

0ObIYHbIe NpodHaCTUNDI
(Tonbko Kak onany6ka)

TpaneueuaanbHbIN
npodHacTun c pucdamu

npocHacTun
C 3aKpbITbIM rocpom

2 A J JJJE




OCHOBHbIE CTANNIEXXEJIE3BOBETOHHbLIE SJIEMEHTDI
Mepekpbitna - HACTUIbI

TOHKUe X/0 NNuThbI

NYCTOTHbLIE NNUTDLI

| CTANbHOrO

L1 LI CTPOMTENLCTBA

npocdHacTUnbI
MaKCUMarnbHbIX BbICOT




OCHOBHbIE CTANEXEJIEBOBETOHHbIE SJIEMEHTHI
lNepekpbiTUA

MepekpbITMA NOHMXKEeHHOMN BbicoTbl (Shallow floor) — ocobbIn TN cTanexene3obeToHHbIX U KOMOUHNUPOBAHHbIX
nepekpbITUIA, KOTOPLIN CO3AaH C LeNblo peann3oBaTtb ABa NPUHUMNA:

1. CrpouTenbHasa BbiCOTa NepeKkpbITuUa B nepegenax 400mMm;
2. T[loBblweHue npegena orHecTonkocTn Ao 60 mnH 6e3 AONONHUTENbHbLIX MEPONPUATUNA.
[ns aToro nnuTa NepekpbITUA pasmeLlaeTcs B CTBOpe Banok 1 onMpaeTcs Ha CTOMUK, YHKLUMIO KOTOPOro, Kak Npasuro,

BbINOSTHAET HMXXHMI Bonee LWMPOKMIA NOSC MOHOCUMMETPUYHOIO AByTaBpa N0 NpMBapeHHbIA ONOPHbIV ANEMEHT
(nnactuHa, yronok),




OCHOBHbIE CTANEXEJIEBOBETOHHbBIE SJIEMEHTHI
MepekpbiTua

OTaenbHasi pasHOBMAHOCTb NEPEKPLITUN NOHMXXEHHOWN BbICOTbI - 3TO CUCTEMbI HAa OCHOBE CTallbHbIX
kopob4atbix 6anok (HQ- n WQ-6anku, DeltaBeam u 1. g.). bnarogapsi Takon ¢oopme ceYeHusi OHU He
CKIMOHHbI K MOTEpe YCTOMYMBOCTU HN Ha aTane CTPOUTENbCTBA, HU B XO4Ee aKChnyaTaumu,
XapaKTepuayoTca MUHMMasbHbIMK rabaputamm NpyM MakcMmarbHOM HecyLen CnocobHOCTH, a Takke
XOpOLUO paboTaloT Ha KpyHeHUEe No TopLam NepekpbITUS.

\ \\\\“ s
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Mpumep nepekpbITUIN MOHWKEHHON BbICOTHI HA ocHoBe HQ- n WQ-6anok



OCHOBHbIE CTANEXEJIEBOBETOHHbIE SJIEMEHTHI
MepekpbiTua

I'Ipwmep MCNOJ1Ib30BaHNA NepeKPbITUA NOHWXEHHOMN BLICOTbI Nnpn peKoHCTPYKUUNN 30aHUA



OCHOBHbIE CTAJEXEJIESOBETOHHbIE 3JIEMEHTbI

lNepekpbiTUA

CTANEXEJIESOBETOHHAA MINTA

packpennas KOHCTPYKLmIo (6anky) —_—

obpasyeT XeCTKUIN ANCK NePEKPbITUS

PE3YJIbTAT

Kak pesynbrart, ctanbHon nnbo
cTanexene3obeToHHbIN KapKac C
KOMMO3UTHLIMW NEPEKPLITUAMMN
ABMSAETCH JIErkOn 1 MHOTOCBA3HOM
KOHCTPYKLUMEN C MPUMEHEHNEM
NfacTUYHbIX Matepuarnos, 4YTo
onpeaenseT ux NoBbILLEHHYIO CTOMKOCTb
K CeMCMUKe, HepaBHOMEPHbIM ocafKam
N aBapUNHBLIM CUTYaLINAM.

PabotaeTt kak TOPN30OHTAJIbHbLIE CBA3U. B
OTAENbHbIX CNyYasX NpaBuUiibHOE KOHCTPYKTUBHOE
N TEXHONOIMYEeCcKoe peLleHne
crtanexene3obeToHHOro NepekpbITUS MOXET
NMOMHOCTbLIO UCKMNIOYNTL B HEM CBSI3EBbIE
3NIEMEHTHI.

[NMonHbIN NN YaCTUYHBIN OTKa3 OT CBA3EN
NepeKkpbITUA — 3TO OTHOCUTENbHO HEBonbLUOE
yMeHbLUEeHWe MeTannoemMkocTn B npegenax 7%,
HO HamHoro 6onee 3Ha4YnTENBLHOE COKpaLleHNE B
TPYOOEMKOCTU MOHTaXa, KOfinyecTBe drieMeHTOB
N METU30B.




MPEMMYLLUECTBA CTANEXXENE3OBETOHHbLIX KOHCTPYKLWW

anMeHeHMe cTanexene3ob0eTOHHbIX KOHCprKLIMﬁ 000CHOBaHbI KaK 3KOHOMUYECKHU, TaK U
TeXHONMOIrN4YecKu.

NMpeumywecTBa cTanexene3o60eTOHHbIX NepPeKPbITUN:

- CokpalueHue TpygosaTpaT Ha Bo3BedeHue nepekpbitui B npegenax 25...40% n obuwmnx cpokos
cTpoutenscTBa Ao 25%;

- YMeHblleHne obuen maccol nepekpblTna Ha 30...50%;

- [loBblWweHMe XeCTKOCTU KOHCTPYKUUIK Brarogapsi o06pasoBaHuio AUCKOB NEPEKPbITUN;
- CHWXeHne TPaHCMNOPTHbIX PAaCXOAOB;

- JlerkocTb yTnnusauyum, peKoHCTPYKLUU U pacLLUNPEHUS;

- [loBbiweHne 6e3onacHocTn Tpyaa.



TUMNbI CTANEXENE3OBETOHHbLIX SJIEMEHTOB
MO KOHCTPYKTUBHOMY PELLIEHNIO

MonHoe o6eToHMpPOBaHMe cTanbHOro npodunsa :




TUMNbl CTANEXEJIESOBETOHHbLIX 3JIEMEHTOB
MO KOHCTPYKTUBHOMY peLUeHUIo

YacTnyHoe o6eToHNpPOBaHME CTanbHOro Npoduns:




TUMNbl CTANEXEJIESOBETOHHbLIX 3JIEMEHTOB
MO KOHCTPYKTUBHOMY peLUeHUIo

Tpy606eTOHHbIE KOHCTPYKLIMU:
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TUMNbl CTANEXEJIESOBETOHHbLIX 3JIEMEHTOB
MO KOHCTPYKTUBHOMY peLUeHUIo

CtanbHoun npodunb, HaXoAALWMNCA BHE XXere300eTOHHOW YaCcTN KOHCTPYKLUN:




TUMNbl CTANEXEJIESOBETOHHbLIX 3JIEMEHTOB
MO KOHCTPYKTUBHOMY peLUeHUIo

Cranexene3obeToHHas KOHCTPYKUUA, COCTOALLAA N3 TOHKOCTeHHbIX CTaJiIbHbIX

NSIOCKUX NN NPOhUIMPOBaAHHbIX NIUCTOB U XXene3o6eTOHHOW cocTaBnsoLen
(nepekpbITUS):
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NMPUMNHEHWE cTanexene3obeTOHHbIX KOHCTPYKLU M

Ewe HaunHas ¢ 70-x rogoB Ha cTpouTenbHbIX pbiHkax Bennkobputanum, CLUA, KaHagpl, ABcTpanum
cTanexene3obeTOHHbIE NEPEKPLITUSA YCNenu cTaTb CamMbliM PAcNpOCTPaHEHHbIM peLleHeM ansg
MHOIO3TaXXHOr0 KOMMEPYECKOro CTPOUTENBLCTBA C METaSINTOKAapKaCcoM.

———

Mpumep cTanexene3ob6eTOHHOro NepeKkpbITUsA



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

Mcnonb3oBaHne matepuanoB B BbICOTHbIX 34aHUSX™:
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B XXI Beke B BbICOTHOM
cTpouTenbcTBe Nnpeobnagatot
cTanexene3obeToHHble
KOHCTPYKLN

* Mo gaHHbIM CekTopa BbICOTHbIX 34aHWI U
coopyxeHun LUHUNCK nm. B.A. KyuepeHko



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX
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NPUMEHEHWE B BbICOTHbIX 30AHNAX

[MpuMepbl NPUMEHEHUS CTanexene3o00eToOHHbIX KOHCTPYKLUUIA B MHOTO3TaXXHOM KOMMEPYECKOro
CTpOUTENLCTBE™:

KOMNO3UT KonuyecTtBo 3gaHunn BbicoTon 60...828 m ¥unes 8 % Mix-used B %

Ne CrpaHa Bcero Odomc Kunbe OctanbHbie °7 obujero ot obuero

1 Kutan 138 73 11 54 8,0% 39,1%

2 CLWA 110 75 10 25 9,1% 22,7%

3 AscTpanud 66 47 8 11 12,1% 16,7%

4  AnoHus 47 24 11 12 23,4% 25,5%

5 HOxHas Kopes 44 18 17 9 38,6% 20,5%

6 BenukobputaHna 18 12 2 4 11,1% 22,2%

7 Ocrt. CTpaHbl 132 96 10 26 7,6% 19,7%
UTOINo0 B MUPE 555 345 69 141 12,4% 25,4%

* Mo gaHHbIM CeKkTopa BbICOTHbIX 30aHUI U
coopyxeHun LULHUNCK um. B.A. KyuepeHko
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NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

Ll

33,05 m

Millennium Tower,
BeHa, ABcTpus,

Xene3obeToHHan
nnuTa

55 ataxen,

fAnpo xecTkocTn
BbicoTa 202m

HE KoMno3uTHble 6anku nepekpbITust

KoMno3nTHbIN
@ KoMnosnTHbIE KOMOHHBI kapkac

CTANILHOT O
CTPOMTENBC




NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

Millennium Tower,
BeHa, ABcTpus

+ r B \ el 7 -‘ ":
Cpoku cTpouTenbcTBa:
8 mecsiues,

Makc. CKOpOCTb BO3BEAEHUS :
2-2,5 ataxal/Hepgenio



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX
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Composte mega column
(25+2.5m at the ground floor)

The Center,
F'oH Kowr,
Kutan,

1998 rop,

73 aTaxa,
BbicoTa 346m

42 Sm

12 KOMMNO3UTHbLIX Mera KOfoHH C

MaKkcuMarbHbIM CEYEHMEM Y OCHOBAHUS
2,5x2,5m



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

Composite mega column
(2.5m diameter
at the ground floor)

Remnforced concrete
shear wall
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Cheung Kong Center 383 Z7 B Composite perimeter column
y K : §§ % ' Ground floor (varying in diameter
(YayH-KoH-ceHTep), 13 % from 1.4 10 0.96m towards top)
NoHKoHT, L3y > Reinforced concrete
Y 3 i ¥ shear wall
Kutan, 13 ?
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&t % I'ransfer il B SR
1999 rop, 8} ¥ beam i 1
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Typical floor



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

INaxTta yeHTp, CaHkT-lNMeTepOypr, Poccus

Ctposiwuncs B NMpumopckom paroHe CaHKT-
MeTepbypra obLiecTBEHHO-AENOBON KOMMIEKC,
KrnoyeBbiM 06bEeKTOM KOoTOporo ByaeT wTab-
KBapTMpa rockoHuepHa «lasnpomy».

Komnnekc BkntoyaeT He6OCKpED n
MHOropyHKLMOHaNbHOEe 3aaHne, pasfgenéHHoe
aTpuymom Ha KOxHbIn 1 CeBepHbIN BNoKN.

O6wasa nnowagb 3gaHun — 400 Tbic. M2
[MonHOCTLIO 3aBepLUNTL NPOEKT NaHupyeTcs B 3
kBaptane 2018 roga.

Hebockpéb ctaHeT caMbiM CEBEPHLIM B MUPE U
cambiM BbiCOkMM B Poccun n B EBpone.

Ecnu xe 6patb abcontoTHyo BbICOTY, TO JlaxTa-
LueHTp ByaeT 3aHMMaTb BTOPOE MECTO cpeau
CaMbIX BbICOKNX COOpPYXeHnn Poccumn n EBponbl,
yctynas nuuwb 540-meTtpoBont OCTaHKMHCKON
TenebaluHe.



NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

BUOEO

NaxTa ueHTp,
CaHkT-leTepObypr,
Poccus




NPUMEHEHWE B BbICOTHbIX 3dAHUNAX

[Mpumepbl NpUMeHeHnA
cTanexene3obeTOHHbIX KOHCTPYKLUUN
B MHOFO3TaXHOM KOMMEpPYEeCKOM

cCTpouUTenbLCTBe:
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M®K Sky Towers,
r. Knes




NMPUMEHEHWE B NMAPKUHIAX

™™ NHC6pYK,
e ABcTpus

4 3Taxa,

Paamepbl B nniaHe — 60x30 M,
Mponet — 10,58 m,

BbicoTa nepekpbitna — 260 mm

CTANILHOT 0
TPOMTEND



NMPUMEHEHWE B NMAPKUHIAX

[MpuMeHeHne KOMMO3UTHLIX KONOHH
Ha 2 3TaXa C Ucnonb3oBaHUEM MNUT
3aBOCKOro N3roToBrneHns

Il cranbHoro
| CTPOMTENBCTEA

MHCOpyK,
ABcTpus



NPUMEHEHWE B NMPOMBIWTEHHOM N TPAXOAHCKOM
CTPOUTEJIbCTBE

TunnuyHoe KOMMO3UTHOe 34aHne Ha
cTaaun MOHTaXa - 3aBOfCcKoe 30aHue
Ansi aBToOMoOUnbHoOn
NPOMbILLITIEHHOCTM B [[epmaHum




NPUMEHEHWE B NMPOMBIWTEHHOM N TPAXOAHCKOM
CTPOUTEJIbCTBE

Kayseri Meysu Outlet Center, 2011r.

KomnosnTtHoe nepekpobiTre,
KomnoautHaga nnuta — 160 mm




NPUMEHEHWE B NMPOMBIWTEHHOM N TPAXOAHCKOM
CTPOUTEJIbCTBE

OTenb XnToH,
Kues

Lo
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NPUMEHEHWE B PEKOHCTPYKLUNW

PekoHCTpyKUUSA
TPaHCMOPTHOrO y3na
Ha MockoBckow nn.,
r. Kue




NPUMEHEHWE B PEKOHCTPYKLUNW

Mpumep ncnonb3oBaHUA NepPeKPbITUA MOHMKEHHOW
BbICOTbI MPU PEKOHCTPYKL UM 30aHUA,
r.Kves



NPUMEHEHWE B MOCTOCTPOEHUU

MocT yepes p. JHenp, T.
3anopoxbe



NPUMEHEHWE B MOCTOCTPOEHUU

KoHcTpykuumn mocrta, r. MockBa, Poccus




NPUMEHEHUE B XXUJbIX 30AHNAX

Mpumep Xxunbsa ¢ NpUMeHeHnemM
nepeKkpbITUM NOHUKEHHON BbICOTbI
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NPUMEP CPABHEHWA KINACCUYECKOI'O CTAJIbHOIO A
CTAJEXEJIESOBETOHHOI'O MNEPEKPbITUA

BapuaHTt 1

-17-

‘ 5M
.— L

|

I

.

MHCTPYMEHTbI onTUMMU3auumn:
— HeT, cTanb S235

BapwuaHT 2

|

‘ 5m
]

|

€

17m N

UHCTPYMEHTbI ONTUMM3aLIUN:

- NPUMEHEHbI CTasnn NoBbILLEHHOM NPOYHOCTUN S355;
- Ganknm nNpuHATbl  cTanexenes3obeToHHbIMN  C
obecnevyeHmem coBMeCTHOW paboTbl cTag-doontamu;
- TMPWUHATBI NAUTbl  NEPEKPLITUA MO  Haubornee
BbICOKMM npodoHacTuiam nposieTom 5w;

- bankam 3agaH cTpouTenbHbI Nogbem B 100MMm;

- ceyeHMe 0anok nNPUHATO B BUAE CBapPHbIX
MOHOCUMMETPUYHbIX 4BYTaBPOB;

- BPEMEHHbIE CBSI3M Ha 3Tarne MOHTaxa.



NPUMEP CPABHEHWA KINACCUYECKOI'O CTAJIbHOIO A
CTAJEXEJIESOBETOHHOI'O MNEPEKPbITUA

BapuaHTt 1

CeueHuve rmaBHOU banku: p—

BepxHui nosc — 280x20mm;

HwxH1n nosic — 280x20Mwm;

CteHka — 960x14mm;

BbicoTta rmasHoun 6ankmn — 1000Mm;

O6wasn BbicoTa nepekpblTMa — 1130MMm;

Bec m.n. rmaeHon 6ankn — 193,4 kr;

Bec m.n. BTopocTeneHHom Gankun — 32,9 kr;
KOHCTPYKTUBHBbIN KO3 mUneHT — 1,1;

YaenbHaa meTannoemMKkocTb 6ano4Hon Knetkm — 53,19 kr/m?;
Bec npodHacTuna — 10 kr/m?;
YoenbHaa  MeTanfnoemMKoCTb
npodHactuna — 63,19 kr/m?;
YaenbHas CTOMMOCTb nepekpbiTa — 107,83 y.e./m?.

NepekpbiTUs € y4eToM

BapwuaHT 2

CeyeHue rnaBHoOW banku:

BepxHuin nosic — 180x20mm;

HwxHuin nosic — 230x20Mm;

CteHka — 560x12mm;

BbicoTta rmasHomn 6ankun — 600Mm;

O6wwasn BbicoTa nepekpblTvs — 690MM;

Bec m.n. rmaeHon 6ankn — 99,3 kr;

Bec m.n. pacnopku — 22,3 kr;

KoHCTpYKTUBHBIV KO3 PULmeHT — 1,1;

YaenbHasa meTannoeMKocTb 6anovHom Knetkm — 23,29 Kr/ M2,
Bec npodHacTuna — 16 kr/m2;
YpenbHaa  MeTansioeMKoCTb
npodHactmna — 39,29 kr/m2;
YaenbHas CTOMMOCTb nepekpbiTia — 93,75 y.e./ M?

NepekpbiTUsS € y4yeToMm



NPUMEP CPABHEHWA KINACCUYECKOI'O CTAJIbHOIO A
CTAJEXEJIESOBETOHHOI'O MNEPEKPbITUA

Pe3ynbraTbl CpaBHEHUA:

CHWXeHne MeTannoemMKkocTn 6anovHon Knetkm — 56,2%;

CHWXeHne MeTansmioeMKOoCTU NePEKPbITUSA € y4eToM npodoHacTmuna — 37,8%;
CHWXeHune yaernbHOM CTOMMOCTY NepekpbiTusa — 13%;

YMeHbLUEeHME BbICOTbI NepekpbITna — 38,9%;

YMEHbLLEHNE KONNYECTBa 3N1IeMeHTOB 6ano4YHom KneTkmn — 66,7%;

o gk w N

YMeHbLLEHME NIoWaan HaHECEHUS OrHe3aLUTHBIX COCTaBOB (Mpy
HeobxogmmocTn) — 67,5%.



MPUMEP CPABHEHWSA KITACCUYECKOW CTATbHOMMN
CTANEXENE3OGETOHHOW KONOHHbI

BapuaHT 1 BapuaHT 2 . .
MHCTPYMEHTbI onTUMMU3auum: MUHCTPYMEHTbI onTUMU3aLmn.
— HeT, ctanb S235 - MPUMEHEHbI CTanu NoBbILLEHHON NPOYHOCTU S355;

- KOJNOHHbI NPUHATDbI cTanexene3obeToHHbIMU C
YaCTUYHbIM O6eTOHV|pOBaHI/IeM ceveHund

Mosica KonoHHbI — 450x25MMm; Mogaca kornoHHbl — 300x18MMm;

CTteHka KONoHHbI — 400x12MMm; CTeHKa KONOHHbI — 276x12MM;

Mabaputbl KONOHHbI — 450x450MM; Mabaputbl KONOHHBI — 300x300MM;

Bec ctanbHoro npogunsa — 214,3kr/m.n.; Bec ctanbHoro npogunsa — 125,1kr/m.n.;

OrHecTonKoCTb He3aLWmLLEeHHOM KOHCTPYKUuun — R15; OrHecTonKoCTb He3aLWmLEeHHOM KOHCTPYKUmn — R30;
O6orpeBaembin nepuMeTp NPOPUIbHbIN — 2,68KB.M./M.N.; O6orpeBaembin nepumeTp NpodunbHbin — 0,67kB.M./M.N.,;

O6orpeBaembin nepumeTp kopobyaTbii — 1,80kB.M./M.N. O6orpeBaembin nepumeTp kopobyaTbii — 0,67kB.M./M.N.




MPUMEP CPABHEHWSA KITACCUYECKOW CTATbHOMMN
CTANEXENE3OGETOHHOW KONOHHbI

Pe3ynbraTbl CpaBHEHUA:

YMeHbLleHne rabapmntoB KONoHHbI — 33%;
CHWmXeHne MmeTannoeMKOCTU KONMOHHbI — 42 %:

[NoBbiWeHNe npenena OrHECTOMKOCTU He3alUULLEHHON KOHCTPYKUNN —
100%;

4. YMeHbLUeHMEe TOMLWMHbI OrHE3aLLNTHOIO NOKPLITMS (NpK
HeobxogumocTn) — 50%;

5. YMeHblUeHne nnowaan HaHeCeHns orHesallunTbl (Mpyu HeoBXoaMMOCTH)
— 0163 00 75%.



NPUMEP NPUMEHERHUNA CTAJNIEXEJIEBOBETOHHbLIX
KOHCTPYKLIMM
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CNACMB60 3A BHUMAHUE !

YHPAMHCKHR UENTP
m CTANIbHOIO
CTPOMTENLCTBA



