B e LETP
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BorHecTiuKicTb Yy NPpOEeKTyBaHHi
HeCyuYnX KOHCTPYKLiH 3
BUKOPUCTAaHHAM 6eTOoHY

binnk Aptem
K.T.H., BOLEHT Kadeapu meTtanesux i aepes’aAHNX KOHCTPYKLin KNiBCbKOro HauioHasnbHOro
yHiBepcuTeTty 6yaiBHMLTBA Ta apXiTEKTYpU

lfonosa iHXXeHepHoro ueHTpy YLCB



OcCHOBHi 6ap’epu WOA0 BOrHe3axmcTy npum
NPoeKTyBaHHI CTaneBUX KapKaciB:

 lNoTtpeba obeTOHOBYBaTU CTaneBi nNepepi3n, 3anoOBHIOBATU
0eToHOM ocepaa abo 3axuwaTt cnediaribHUMKU 3axogamMmu

« BiacyTHicTb HauioHaNbHOro perynoBaHHA i3
KOHCTPYKTUBHOIO BOrHE3axmcTy

« HopmaTuBHI nepenoHu (HanpukKnag Wwoao CrpUHKNepPHUX
cucTtem)

* BiacyTHicTb HauioHaNMIbHUX METOAUK ypaxXyBaHHS pearibHUX
cueHapiiB noxex, Npu3Ha4YeHHA KOHCTPYKLUiWU, piBHIiB
HaBaHTa)XXeHHSA TOLO

* |HepuianbHicTb ranysi WoA0 BNPOBagXXeHHSA
iMMNIeMeHTOBaHNX €EBPONENCbLKUX HOPM

* lNpumapHe 6a4eHHs, WO 3ani3o06eToH CTIMKUU A0 BOTHIO



[MoXxeXa cknagy 3aBoAay noninponifeHoBUxX
BUpob6iB M. PxxunwiB 2015










[Moxexa Ha KMIBCbKiN pypHITYpPHIN hbabpuui
2011

LlinkoBuTe 06BaneHHA KOHCTPYKLIM NOKpiBAi




Buxig, i3 nnowmnHmn bepmu NOKpUTTA Ta Po3TpiCKyBaHHA, Bia/1yLEHHA 3aXUCHOTO
LernAHOT CTIHM MiXK NPUMILLEHHAMM LIapy, HEeCYyYOi 3a/1i300ETOHHOI KOJIOHMU
BHACNIAOK Ail BOTHIO




[NMoxexa y ByAuUHKY
NMpodcninok 2014

AderippaTtaudis uemMeHTHOro
KaMeHIo

TUHbLKY



BigcyTHiCcTb 3arnyLuok,
nocriadbrieHHs ONOPHOI 30HU

Mo3[0BXHI TPIWMHU, BUNAAIHHA HUXHIX
NOSINYOK Ta apMyBaHHHA




lNMporpecyroye ob6BaneHHA
nauT

NnactnyHi gedopmadii apmaTtypu,
nepexig y MemopaHHy pobOoTy i
ob6BaneHHsA




TemnepaTtypa HarpiBy 6eToHa i apmaTypu NOPOXKHUHHUX NAUT NPU eKBiBaNE€HTHIN
TOBLWMH - 120 mm

KoHcTpykTuBH | BigctaHb Yac Harpisy, Yac Harpisy, Temnepartypa Yac HarpiBy, Temnepatypa HarpiBy
MW enemeHT, Big, rpaHi Temnepatypa HarpiBy HarpiBy Npu TOBWMHI NAUTU - | NPU eKBiBaNEeHTHI TOBLWMHI nanthn -120
cXxema HarpiBy Npu TOBWMHI NAUTY - 100 mm MM
200 mm

Mnauta,
6anka

Harpis 3

OAHOro
60Ky




BianyweHHs 3aXxucHoro wapy
pvrenis, BUNaAiHHA, BTpaTa
CTIUKOCTiI apmaTtypu




=
|iﬁ*isﬁ

T

v

MiaKkpinneHHsA KOMOH 3 MeTOoK
3MEHLUEeHHA PO3pPaxXyHKOBOI
OOBXWHU

dacagHi KOFIOHU i KOFIOHU BCepeauHi
oyaiBni — Mmanxxe He nocTpaxaanu
BHaCNigoOK KOHCTPYKTUBHOIO
BOrHe3axucry




TpuBanocti iHTeHcUBHOI | TPUBANOCTI IHT@HCUBHOI MNpuiHaTto y
noxexi 3a ACTY-H EN | noxkeXxi 3a «PeKomeHpaauuu po3paxyHKax
1991-1-2:2010 A0 | No 06¢cneposaHUIO 34aHUN U

Temnepatypm COOpPYKEHUMN,

OXO0/10AKEeHHA 110°C. | noBpexXAeHHbIX noxkapom /

Temnepartypa noxexi | HUMKB. - M.: Ctponunsaar,

715°C 1987» po0 TemnepaTtypu

oxonoaXeHHa 200°C.

Temnepartypa nokexi
1050°C




BumylwieHi 3axoau

3anoBHEHHA OeTOHOM KOJTOH

YpaxyBaHHA HACTUNY TiflbKN
K onanyoku




OTNHbKYBaHHS KOSIOH nicns
3anoBHEHHA OeTOHOM Ans
nocniayr4voro HaBilLaHHA
rpaHiTHUX NAUT




MapameTpu

1. MiHimanbHi po3mipu nepepisis ANA PIBHA HaBaHTaXeHOCTi N, < 0,28

R30

R60

R90

MiHimanbHi napameTpu ctanebeToHHUX i
cTanes3anizobeToHHMX KONOH TpybuyaToro
nepepisy Ana BOrHeCTiMKOCTH

R30 - R180 3a meToguKkoro EBpoKoaa

Knac BorHecTinKocTi

R120

R180

1.1 MiHimanbHi po3mipu h, b abo d, mm 160 200 220 260 400

1.2 MiHimanbHe apmyBaHHA AJ/(A. + 0 1,5 3,0 6,0 6,0
AC)) %

1.3 MiHimanbHi  BiacTaHi po  oci ) 30 40 50 60

apMaTYypPHUX CTEPKHIB U, MM




MuHMMaNbHbIE TONLWMHDBI NOKPLITUA U3
6eToHa ana obecneyeHMA COOTBETCTBYHOLUX
K/1aCCOB OrHECTOMKOCTU CTa/IbHbIX KO/IOHH?!

K°zi’g’:;:5” MpuseaeH Knac BOrHecTiMKoCTi
npoginenwii | @ TOBHANA e e R 90 R 120 R 180 R 240
A /V, ml O ppr MM

Bakkuit 6eToH, d_ = 2322 kr/m3, A_ = 1,64 B1/m-°C
100 10
113 8.9 254 38,1 63,5 76,2
195 5,2 25,4 50,8 88,9
| e 76,

. 50,8 63,5 101,6

316 3,2 38 1
399 2,6 ! 88,9

T=538°C, 721.5.1 (2) International
Building Code. Chapter 7 - Fire and
Smoke Protection Features



MopiBHAHHA MeXX BOrHECTIMKOCTI CTiH Ta iX
TOBLMH (MM) B 3an€eKHOCTi Big TUNY LUTYYHOro

KaMeHIo

60 90 120 180 240
CunikaTHUM 90 109 127 157 178
BanHAHoO-
LEeMEHTHUM 81 102 117 145 168
NMicuaHo-nerkum 69 84 97 117 117
Nerkuu 6eToH 64 79 91 112 137

ASTM E 119, T= 392°C.
International Building Code. Chapter 7 - Fire
and Smoke Protection Features




Me>ka BorHectilKocTi R, onopapaKyBaabHUX
maTtepianis

ToBWMHA

FincokapToHHiI AnucTH

2 "'ucta 26 mm

v

LlemeHTHO-Nic4aHMM Ha meTan. citui, 19
MM

22 Mm

25 mm

Finco-nicuaHui, 13 mm

16 mm

19 mm

Finco-nicuaHuM Ha meTan. citui, 19 mm

22 MM

25 mm




MepcnekTUBM ANA NPOEKTYBAHHA | MiHIMI3aLUii BUTPAT Ha
BOrHE3aXMUCT CTaZIeBUX KOHCTPYKLUiN:

« 3abe3ne4yeHHA ypaxyBaHHS NPUPOAHOro KOHCTPYKTUBHOIO
BOrHe3axucTy

* YpaxyBaHHSl HASABHOCTI iHLUMX MPOTUNOXEXHUX 3axoaiB

« OunBepcudikoBaHuu nigxia A0 MeX BOrHeCTIUKOCTI Woao
NPU3Ha4YeHHSA efleMEeHTIB Ta IX 3aBaHTaXeHHSA

« Llupoke BnpoBamKeHHS iMNSIeMeHTOBaHUX EBPOMNEUCHLKUX
HOPM Ta MEeTOAUK PO3pPaxXyHKY

* lMpunmaHHA AINCHOI, HUXKY0I BOrHECTIMKOCTi 3ani300eToHy

* YpaxyBaHHS CMiNbHOI PO6OTU Ta 3aXULLUEHOCTI
KOMMNO3UTHUX MNepPeKpUTTiB

« 3acToCcyBaHHA XapOCTIMKNX, BUCOKOMILLHUX CTarieu



Table A.2 of Approved Document B

Without With
Sprinklers Sprinklers

>30m Not Permitted 120
<30m 10 90 60
<18m 6 60 30
<5m 1t02 30 30

Fire resistance period: time required for a building to retain
Its load carrying capacity to enable evacuation of the building
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8-noBepxoBa doyaiBnsa onA
TecTty

Cucrtema Kapkacy 3i ctaneBnmm
Gankamu i KOMNO3UTHUMM
nepekpuTTAMMU



MakcumanbHa Temneparypa
noxexi cknana 1213 rp.
Bankun Harpinuca go 1100 rp.



Noxxexa y CCTV Tower 2009p. (KHP)

CCTV headquarters TVCC Cultural Center

In new Central Business District Open to public. Includes 1,500-seat
Area (CBD), intersection of 3rd theater, ballroom, digital cinemas,
ring road and Guanghua Lu recording studios and exhibition facilities.
o Hosts the broadcasting center for the
Olymplc Ccplto| Int. 2008 o'ympic Games
park —= airport—
Beljing : o1 hiah
3rd ring road 59 m hig
' _ ® 38 storeys
2nd ring road—

J ; ® 116,000 sqm

Tian'anmen

@ Tower
includes five-
star hotel with
restaurants,
lounges and
conference
rooms
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MorKeXa He npu3Bsena A0 ICTOTHOrO NOLKOAKEHHSA
KOHCTPYKTUBHUX €/1IeMEHTIB KapKacy




AON (Formerly First Interstate) Tower, /1A, CLUA. Noxxexa 1988 poky
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KomnosuTtHa poboTta ctaneBnx 6anoK Ta 3an1i306€TOHHOI NAUTU HACTUAY — A,03BONAE 3HU3UTU
METa/IOEMHICTb, 3MEHLWWTK ByaiBeNnbHY BUCOTY Ta NiABULLUTU KOPCTKICTb KapKacy. TakoX
3POCTaE CTiMKICTb NEPEKPUTTA A0 BOTHIO Ta BibpaLii Ta XKMUBYYICTb.

BEPTUKa/bHbIN apmatypHan
aHKep MOHONUTHBIN CETKa
6eToH e 3

_ CTanbHOM
“Npodunuposan-
. HbIM HacTUAN

“~

BbilwuTamnosaH-
- Hble pudbl
cTanbHan e e
6anka -




Ona poboTn Npu NiagBUWEHNX TeMNepaTypax NpPUAaTHI TeNNOCTIMKiI
(*KapomiuHi) cTani i3 HU3bKUM i cepeaHim BMmicToOM Xxpomy (a0 5—6%) i3
monibgeHom Ta BaHagiem. ns poboTtn npm 6inbll BUCOKNX TEMNEPATYpPaX
BMKOPMCTOBYOTb XapPOMIiLHi ayCTeHITHI cTani abo 3n1aBm Ha OCHOBI HUKESIO.
[lacnopTHi gaHi:

Mapka T, rp.L. Me:xa TumuacoBum  OpieHTOBHA
TeKky4yocTi 0y, onipo,MMNa  wuiHa, Kr
MTrla

12X13 600 310-410 330-450 29

30X13 600 620 800 38

40X9C2 600 390 520 45

KpuUTUUHi TemnepaTypu KOHCTPYKLiN anAa mapok crani 3a ACTY -H

Byrneuesa Cr3, Crs
HnseKonerosara 0KI2C L s0

Husbkonerosalta 2512C | s
10K17HI3M2T




BucoKomiuHi mapKu cTani

BcecsiTHiii Toprosuii Hearst Tower Mapfre Tower

LleHTp M. Hbto-Mopk, CLUA m. BapcenoHa, Icnanisa

M. Hbto-Mopk, CLUA Pik byaisHuuTsa : Pik 6yaisHuuTsa:
o 2002 1992

Pik yaisHuuTea : Bucora : 201 m Bucota : 154 m

2014 Kinbkictb nosepxis : 47 KinbKicTb nosepxis : 42

Bucota: 541 m
KinbKicTb nosepxis: 104

3HUKEHHSA Barn MeTaIOKOHCTPYKLUil Byaisni y pe3ynbrari
BUKOPMUCTAHHA BUCOKOMILHUX MAPOK CTani

7%
-

Hnace npouwocTi® (365
Mapia cranu fﬂ 0rc 'SHI]H
Paamep wonowme, M J05x305x158 3050303137 30%a305xT

1812AD

BMKOpPMCTAaHHA BUCOMILHOI CTaniy
KONIOHaX Cy4aCHMX BUCOTHUX

byaiBenb KOMepLinHoro
NPU3HAYeHHs A03BONAE AOCATTU
20-30% eKoHOMIi meTanonpokaTty




BeeneHHA B YKpaiHi B gito €spokoais i3 1.07.2014 p. BiAKPUBAE MOXKNNBICTb NPOEKTYBAHHA
byaisenb 1-4 KaTeropii CKNaAHOCTI 32 EBPONENCBKMMW HOPMaMU.
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MnaH 6anok M®K The Shard, wo nignaratoTb Ctanes3anizobetoHHi KonoHn M®K Sky
Towers, y AKUX BETOH BUKOHYE Hecy4y Ta

MOXKEXK03aXUCHY PYHKLLT
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BOrHe3axucTy (4epBOHi)

Miaxin EBpokoay A03BOJIAE SMEHLIUTU BAPTICTb BOrHe3axmucty Ha 30% Ta b6isblue 32 paxyHOK

3aN1eXHOCTI KPUTUYHOI TEMNEpPaTYPU Bif, 3aBaHTAXKEHOCTI €/IeMeHTa.




OAKYIO 3A YBATYI

YRPAIHCHMMRA YEHTP
m CTANEBOF0
EY/IBHHLITBA



