YKPAWHCKMA LEHTP
CTAJIbHOIO
CTPOUTEJILCTBA

OMHE3ALLUUTA CTAJIbHOIO KAPKACA 30AHUI

OT HOPMUPOBAHUA OO NPAKTUKU NPUMEHEHUA

KoHcTaHTuH KanadpaTr
PykoBoauTenb KomuTeTa No orHesawure



NEPCNEKTUBbI PA3BUTUA CTAJIIbHOIO CTPOUTEJIbCTBA

EBPOMEUCKWUN ONbIT

OOHA N3 OCHOBHbIX NMPUYUH:

- nogxoA K NMpPOeKTUpPOBaHUIO
cCUCTeM noxapHou 6e3onacHoOCTH

- nonynapu3auuna ctpouTternbCTBa U3 CTanu

Oons pblHKa CTarlbHOro MHOrO3TaXXHOrO
cTpouTenbCcTBa
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Ctanb 1 6eTOH B MHOIFO3TaXXHOM CTPOUTENbLCTBE
BenukobputaHum
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WcnaHus E

- cnabble 3HaHUs1 NPOEKTUPOBLLUMKOB
0 ¢hakTU4YeCKoM noBeaeHUU
CTanbHbIX KOHCTPYKL UM

B cCrny4ae noxapa



NMEPCMNEKTUBbI PASBUTUA CTAJIBHOIO CTPOUTEJIbCTBA
MUPOBOW OMNbIT B UCCIEOAOBAHUAX
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HOPMMUPOBAHUE OFHECTOUKOCTW B EBPOINE

KNACC OrHECTOMKOCTU KOHCTPYKTUBHbIX SNIEMEHTOB, R MUH

Tunbl 3gaHKUn CtpaHbl EBponbl
Kon-Bo
nogen,
HasHaueHune Kon-Bo BbicoTa KoTopble CnpuHK-
3aaHuA 3TaXen 34aHuA, M oynyt nepbl B CH D F I L NL FIN SP UK
3BaKyuMpoBa
HbI C 3TaXa
Oa 60 0/30  **¥) 60 ) 90 60 60 60 30
ManoaTaxHoe 4 13 50

ocmcHoe 3aaHue

Het 60 **%) 90 60 60 90 60 60 60 60

**)

120 60/90  ***) 120 90 60 120 120 120

OdbucHoe 3gaHue J:la
NOBbILIEHHO 11 37 50

ATaXHOCTU

Het 120 60 90 120 90 120 90 120 120 *)

Oa 120 90 90 120 **) 120 90 120 120 120

BbicoTHoOe
ochucHoe 3paHue

31 93 100
Het 120 90 *) 120 120 *) 90 120 120 *)

*) He ponyckaeTcA
**) cnpuMHKNep ABMSAETCA BO3MOXHOM anbTepHaTUBOW APYIrMM TpeboBaHusAM
***) He HOpMUpYETCA NpaBuaMmm

BapbupoBaHue TpedboBaHUU MO OFHECTOUKOCTHU
HeCyLMX KOHCTPYKLUA B 3aBUCUMOCTU OT CTpaHbl EBponbl
MOXEeT A0X0AUTb A0 2-X pa3



TPEBEOBAHUSA NMOXAPHOU BE3OMNACHOCTU P®

TEXHUMECKMIA PETNIAMEHT
O TPEBOBAHUSX
MOXAPHOW BE3OMACHOCTH

PenepanbHbIU 3aKoH oT 22.07.2008
N2123-®P3 (pen. ot 13.07.2015) "TexHNYECKUN perrnameHT
0 TpeboBaHUAX NoXapHon 6e3onacHocTn"

Sogepaninuii 3axon N 123-03

Hogbie npasiia lNMpaBuna npoTuBonoxapHoro pexuma B Poccunckon
IIPOTHBOIIOXKAPHOI'0

pexuma B PO Pepnepaunn (c Uam. ot 17.02.2014)

C MIPUJIOKECHUSAMUA

A TERC T ROECHAC O EER AL B 1AM AN OBPON.

nnnnnnnnn CIN 2.13130.2012 CuctemMbl NPOTUBOMNOXapPHOMN
3awmnTtbl. ObecneyeHUe OrHeCTOMKOCTU OO BHLEKTOB
3awmnTbl (c M3m. ot 23.10.2013)

&

e TeppuTopuanbHblie CTpOUTENIbHbIe HOPMBbI -
TCH, MI'CH, PCH...
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HOPMWPOBAHUE OFHECTOUKOCTU

[Npepen orHeCTONKOCTU CTPOUTENbHbLIX KOHCTPYKLINIA
CtpoutenbHbie CTpouTernbHbie
Cremer: Hecywme MepekpbiTnS KOHCTPYKL MK KOHCTPYKLUK
OrHECTOMKOCTH 4 9
ST CTEHbI, Hapyx MeXxay- becuepaayvHbIxX JIECTHUYHbIX T X
.. KOJOHHbI Hble STaXHble NMOKPbITUN KI1IeTOK g I
COOpPYXEeHUN, s
. " HeHe- | (B Tom uncne HacTUIbI oo ¢
CTPOEHUN U e g o Z
NOXapHbIX apyrvne cywme | yepgadHblie u (B TOM depmbl, BHYT- MapLim un g a9 3
OTCEKOB Hecyuwme CTeHbl | Hag nopBa- yucrne ¢ Oanku, peHHne nnowagku g s = ~
3rEeMeHTbI namw) yrennu- MPOrOHbI CTEHbI nectHu T 0 E .g‘ w
Tenem) 5 g o ,'e,
| R120 [E30 | REI60 RE30 | R30 | REI120 [ R60 J 3w
Il R 90 E 15 REI 45 RE 15 R 15 REI 90 R 60 2 %
11 R 45 E 15 REI 45 RE 15 R 15 REI 60 R 45 =3 5
\Y R 15 E 15 REI 15 RE 15 R 15 REI 45 R 15 ©
V He HopmupyeTcst
AQMMHUCTPATMBHO-OLITOBLIE 30aHUA NpeanpPUATUN = Q o
o - (5]
B 3gaHuax [V cTteneHn orHeCToMKOCTU BbICOTOM [Ba 3TaXa Hecyuwme SfneMeHThI o g
30aHUS OOMKHbI UMETb Npeaen OrHeCTOMKOCTU He HMKe R 45. % =
£29
Xuvnbie 3gaHus (aoma) 5 S M
HecyLwiune anemeHTbl ABYX3TaXHbIX 34aHum |V cteneHn OrHeCTOMKOCTU LOMMKHbI UMETb o %‘ 3 3
o L ]
npeaesn orHectonkocTn He meHee R 30 . E g 23
T ScX ©
A Q =
OT N
O6LwecTBeHHbIe 3a4aHusA 9O
[Ans ogHoaTaxHbIX 3gaHni | v || cTeneHn orHecTomkoCcTy 4onyckaeTca NpuMeHeHne § 5N
o - (o)
HECYLLIMX KOHCTPYKLMIA MOKPbLITUIA 3aN0B B 34aHUSX TeaTpoB, KIyboB 1 CNOPTUBHbLIX ¢ E
o o =
COOPYXXEHUI C Npeaesiom orHecTonkocTn He meHee R 60. (E.) =
] .



CMOCOBbI OrHE3ALLUTbI CTPOUTEJIbHbIX KOHCTPYKLUUA

NoBbIWeHMe OrHeCTONKOCTHU
CTalibHbIX KOHCTPYKLUN

/ \ -

«MoKpbIn» «Cyxomn»
cnoco6 orHesawmTbl cnoco6 orHesawmTbl
) <P -
i MHTyMeCLeHTHbIe KpacKu \9\\1\ Mnutbl 5
T eq,?’ 8
s Q\ s
= o :
§ é Kpacku Ha ocHOBe Q\\ﬁ‘ PynoHHble NOKpbITUSA E T
T G BCNy4YMBalOLLErocs N2 o
- S ‘{s - °
ca rpacduTa N s 3
o P <R o 5
2 (¢ =
é g 0‘3\ '8 8
: : £
=
= BcnyuuBarwwmecs o
X
s MACTHKM, LINaTNEeBKM O6GeToHMpOBaHue LTykaTypku E
o )
EBPOMNENCKASA KNACCUDUKALUA Pacnpep,eneHMe p,oneil OrHe3aluUTHbIX

mMaTepuanoB Ha pbiHke Poccuu
MaccuBHbIE MaTepuanbl - He U3MeHsLWwmMe cBoen pnsmyeckomn Popmbl
BO BPEMSl OTHEBOro BO34eMCTBUS MaTepuarnbl.

PeakTuBHbIe MaTepuanbl - MaTepuarnbl, KOTOPble B MOMEHT
HarpeBaHus BCNeACTBUN XUMUYECKUX peaKkLuMi yBenminsarTcs
B TOMNLWMWHE U U3MEHAIOT hopmy (BCcnyumBaroTca).

PeaktnBHble
mMartepuarnbl

H [laccuBHbIE
AR GO mMaTepwuanbl



KPUTEPUUN BbIBOPA CPEACTBA OIMHE3ALLUUTDI

1. TPEBOBAHUA MO OrHECTOMKOCTHU 5
2. TN 3ALLMLLLAEMOUN KOHCTPYKLIUA

3. CTOMMOCTb MATEPUAIIA U PABOTbI MO EFO HAHECEHUIO

\ l 4. TPEBOBAHUA HOPMATUBOB K BUAY OrHE3ALLUTDI
HAIPY3KA HA KOHCTPYKLMUIO

CPOK CITYXBbl MATEPUAIIA

9CTETUYECKUE CBOMCTBA MATEPUANA [

yCcnoBusA 3KCIMIYATALUUA OrHE3ALLUTDI

TOKCUKO-TMM'MEHUYECKUE CBOUCTBA MATEPUATA U
Ero NPOAYKTbITEPMOOECTPYKUUU

CENCMOYCTOUYMBOCTb U BUBPOYCTONYUBOCTb

BO3MOXHOCTb nepnoan4ecKoro KOHTpons
ycrnoBusa HaHeCeHUA Ui MOHTaXXa OorHe3alunTbl
noXxenaHunA 3aKa34duka

/"%q
/‘. \".5 AHMHCRMA G
{ fYA'H,M)r)
CTPOMTENDLCTBA



PEKOMEHOALUWA MO BbIBOPY CINMOCOBA ONHE3ALLUUTDI

TPEBOBAHME MO OFHECTOMKOCTHU

TPEBOBAHUA HOPMATUBOB K BUAY OrHE3ALLUTDI

Ch 2.13130.2012 CuctemMbl NPOTUBOMNOXapHOM 3awWuTbl. O6ecneyeHMe OrHeCTOMKOCTU OO BLEKTOB 3aLUTbI
5.4.3 B 3panusax | u |l cteneHen orHecTonkocTn ans obecneyeHnst Tpedbyemoro npegena orHeCTOMKOCTU

HECYLLMX 3NEMEHTOB 34aHns, crneayet NPUMEHSTb KOHCTPYKTUBHYHO OrHE3aLmTYy. ..

[MpMeHeHE TOHKOCNOMHbIX OFHE3ALLMTHBIX NOKPLITUA AN CTalNbHbIX KOHCTPYKUMI, SBISIOLLMXCA HECYLLMMN

anemeHTamu 3gaHun | n Il cteneHen orHeCTOMKOCTU, A0NYCKaeTCa AN KOHCTPYKLUMA C NpUBeLEHHOW TOMLLNHON
MeTanna cornacHo bonee 5,8 um

MI'CH 4.19-05 MHorodyHKUUOHarnbHbl€ BbICOTHbIE 3A4aHUSA U KOMMIEKCbI

6.34. [1nqa 3awmTbl HECYLLUUNX CTPOUTESIbHbIX KOHCprKLlMVI, 3afnpoOeKTNpPOBaHHbLIX N3 CTalun, OonycKkaeTCd UCNoJib30BaTb
TOJIbKO KOHCTPYKTUBHYH CXEeMY OrHe3allnThbl.

14.26. OrHe3alumTa MeTanIMyeckmx KOHCTPYKLMI OOMmKHa obecnevunBaTbCA KOHCTPYKTUBHBIMKU cnocobamu.

PEKOMEHAOALUUU

KOHCTPYKTUBHAA ONrHE3ALWUTHBLIE
OMHE3ALLNTA HA,U,E)KHOCTID KPACKHA
>R 90 TEXHUYECKUX PELLEHUU <R 60




ONHE3ALLUUTHBLIE CPEAOCTBA. MNPAKTUKA MPUMEHEHUA

BbIBOP CPEAOCTBA OrHE3ALWLUTDI

Krnacc orHeCTOMKOCTU KOHCTPYKLUU

KoadhdpuumeHT cevyeHna KOHCTPYKLUN
OrpaHuyYeHMne No Harpy3Kke Ha KOHCTPYKLMIO & k=
YcnoBua n Cpoku npoBeneHUs orHe3awmnTHbIX padoT

AHTUKOPPO3NOHHAsi NOAroToBKa KOHCTPYKLMMU NOA OrHe3aluTy

TpeboBaHUA K 4eKOpaTUBHbLIM U 3CTeTUYECKMM CBOMCTBaM
YcnoBus akcnnyaTtauum orHe3awmMTHOro NOKpbLITUS

CTOMMOCTb OrHe3awmTHOro MaTepuvarna pa60T no ero HaHeCeHuto

n@\\ Q AdheKkTUBHAA U IKOHOMMUYECKM
/i}u ETARLROFD > o60CHOBaHHasA orHesaluuTa

CTPOMTENDLCTBA




PErynimnPOBAHUE NMPUMEHEHUA

C
IIII] OTKPLITOE AKUMOHEPHOE OBUECTBO

U
(OAO "HUALL "CTPOUTENBCTBO")

CnpasoyHbii maTepuan

SEREPATNOE ATENTCTBO
70 TEXVSECKOMY PEFYIMPOBANMO W METPOROTWA

HAUMOHAN b HBIR rocTp
CTAHAAPT 53205—
POCCHACKOR 2009
oEREPAUMM

CPEACTBA OrHE3ALLUTbI ANSA CTANBHbIX
KOHCTPYKUMMA

O6ume TpeGosanus.

MeTop onpeaeneHns OrHe3almMTHO!
addexTuBHOCTH

Cramaspgopn

NMpoeKkT orHe3awmnTbl

- MCMonb3oBaHWe AaHHbIX NpuBeAeHHbIX B cepTudukartax b;

- MeToq NIMHEeNHOW NHTEPNONALUN SOMNYCKAaeTCs, TONbKO Ans
3a1aHHOrO MNOCTOAHHOrO NapameTpa (NpuBeaeHHas TonwmHa
meTanna, tonwmHa O3C, Bpems) Nnpr HanNnM4YnumM He MeHee Tpex
3KCNepuUMeHTarlbHO YCTaHOBMEHHbIX 3Ha4YeHUN ABYX APYrnX
napamMmeTpoB;

o
SRR T AL MR R A

0 BT ROOTROM 242 1935008

- 3KCTpanonaumsa He JOMNyCKaeTcs;
- nokasarenu orHesalmTHON 3PPEKTUBHOCTUN HE OOSMKHbI

HAHECEHME
OrHE3ALMTHBIX
NOKPHITHA. Mpaenna,
KOHTpON: BLINOCAHEHWAA H
TpelioBaHMA K peaynuTaTam
padioT

WAL CIHLMATEHOE

«BblbnBaTbLCA» M3 OBLLEMMPOBLIX NOKa3aTenen KavecTsa;
- cTouMmocTb 1 M2 orHe3alMTHOM 00paboTKN HE JOIMKEH HIKE
9KOHOMMYECKN 0O0CHOBAaHHbLIX NoKa3aTenen.

PekomeHaauuu Ans o6bLeKToB,
K KOTOPbIM NpeabABNAIOTCSA
NoBbILEeHHble TPe6oBaHuUs K

FOCT 30247.0-94
(MCO ¥34—75)

Ka4yecTBY npoBeaeHus
OrHe3alUTHbIX paboT

PCTBEHHMA CTARLAPT

TPYKUHH CTPOMTENLHBIE

/!

nil
{1

.

!3’:\.

I | ! {11
FRPANM R 100 3

| CTANLKOID

i CTPOMTENLCTEA

1
\
|
\
!

METO/IbI HCTIBITAHHI
HA OTHECTOHKOCTh

FOCT P 53295—2009

6.1.1. KOHTpONbHLIN MeTOA, aHWUKN cpeacTs
OrHe3aLLMTbl UICNONb3yeTcs pOBEpPKE UX
orHesawuTHom adbpekT &M B npoLecce
NpoOn3BOACTBA 3TUX G B, @ TaKkKe Npum ux
noctaBKax Kpyn napTusimMm (M3 pacyeta
Tpebyemom Mag;f}‘r,pe,qcma orHesawuTbl Ha 1000 m2
nosepXHOCTerTaHHOKOHCprKLLM|/| n bonee).

OBUIHE TPEGOBAHHA

Wansmwe ofuimssmnes




EBPOMNEUCKAA CTATUCTUKA

OrHE3ALWWTHOWU 3®PEKTUBHOCTU MATEPUANOB

TOJILWMHA OFHe3aWMWUTHOW NAUTbI, MM

50

30 7

20 A

10

YCPEOQHEHHbIE 3ABUCUMOCTHU TOJILLMHbI OFHE3ALLUTbI B

3ABUCUMOCTU OT BUOAA KOHCTPYKTUBHOI'O
ONHE3AWWMNTHOIO MATEPUATIA

OMHE3AWWUTHBLIE MIATbI

TOJILMHA OTHEe3aLWMUTHOW NNNUTbI, MM

30 60 S0 120

A or
TPOMTENLCTEA

35 7
30 A
25 1
20 1
15 A
10 A

OMHE3ALWLUTHDLIE WUTYKATYPKU

30 60 90 120

OrHeCTOMKOCTb MeTannOKOHCprKLIMﬁ, MWH

*) Mo maTepuanam
STEEL BUILDINGS IN EUROPE

Multi-Storey Steel Buildings Part 6: Fire Engineering




PA3NTIMYNA B NOOXOOAX K MPOEKTUPOBAHUIO
OrHE3AWUTLI U NTPUMUHEHUE HA MNMPAKTUKE

i N

HauuoHanbHbIe
HOPMbI

HoMuHanbHble TemnepaTypHble PeXUMbI
noXapoB.B:

-CTaHAApPTHbLIN;

-TnerLwero noxapa.

B obuwem cnyyae Kputn4yeckas
TeMnepaTtypa ctanu npuHumaetcs 500°C

FEPAMMORMA it
CTANLHOID

l cTPomMTERBCTEA

EBponenckue
HOPMbI

HomuHanbHble TeMnepaTypHble PeXUMbl

NnoXapos;

MapameTpuyeckue (peanbHble)

TeMnepaTypHble peXXuMbl NOXapoB:

- YNpOLEeHHble MOAeNnn NoXapoBs:
-noXxap B OTCeKe;
-NoKanu3oBaHHbIe NoXapbl;

- YTOYHEHHbIe Moaernu NoXxapos

Kputuueckas Temneparypa ctanbHoro
3rfileMeHTa paccuuTbiBaeTcs B
3aBUCUMOCTHU OT ero UCNosib30BaHUSI.

MosBonsoT paccuntaTb OrHECTOMKOCTb
CTaNnbHbIX KOHCTPYKLMA NOKPbITbIX
OrHe3alWMUTHbLIM MaTepu1anom

Mpun pacyeTe OrHeCTOMKOCTU YYUTbIBAETCH
KOH(Urypaumsa ctanbHbIX 3/IEMEHTOB —
TeHeBou ahcekT



PA3NTIMYNA B NOOXOOAX K MPOEKTUPOBAHUIO
ONHE3ALWLUTDI

2

L]
L]
+ et >
I 1 L]
1000.0 - : : '
o . KpUBas «CTaHAAPTHOro»
% i ] ] nO)Kapa ——
1 L) L}
800.0 i i
§ : - KpuBasi peanbHOro
S ' 1 noxapa —
e 600.0 - . '

IR S, A

ftrerrrrrr s -
-

Bpems

KpuBasa «ctaHpapTHOro» noxapa:

- He yuyuTbiBaeT noBeaeHue
KOHCTPYKLIMA BO B3aMMOCBA3U C
APYrMMU KOHCTPYKLUSAMU B
NPOTUBOMNOXaPHOM OTCEKeE;

- HUKOrga He naeT BHUS;

- He 3aBMUCUT OT NOXapHOW Harpys3ku B
NOMeLLeHUN U YCITIOBUN BEHTUNALUMU

\I(\ FEPANMCRMS 1gEn TP
Il CTAMbKOFD
s CTPOMTERNBCTBA

r\??fﬁ



EBPOKO[ 1, EBPOKO[ 3
PACYET CTANbHbIX KOHCTPYKLMN HA OTHECTOUKOCTb

pacyeT KPpUTUYECKOU TemMnepaTypbl
CTallbHbIX KOHCTPYKUNN

1
0, =39,19 In - 1| +482
’ 0,9674 p 3833

Kputnyeckasa temneparypa, °C

ons knaccoB ceyeHnn 1+3 800 . .
Kputuyeckyto Temnepartypy 0, ., o B =39.19Ir{;—1:|+452
, 700 o 353
yrnepoaucTon ctanm MOXHo \ il
BbIYUCNUTL ANA N060on cTeneHu 600 S —] CeueHue knacca 1+3
MCNONIb30BaHUA KOHCTPYKLUUMN L, 500 \\
Ons knacca ceyeHus 4 400
Kputnyeckasa temnepartypa 6, ¢, 300 Coverme knaccad
npuHumaetca 350°C
200
NCTK 100
4 Knacc cevyeHUU
0 0.2 0.4 0.6 0.8 1

5l cTeneHb UCMNONb30BaHUA, W,

1 l, FRPANN ORI 1N BF
{ il CTANLKHOID
L1 ) CTPOMTERBCTBA



EBPOKO[ 1, EBPOKO[ 3
NMPUMEPbI PACYETA CTAJIbHbIX KOHCTPYKLUUN HA OTHECTOMKOCTb

6 9TAXXHOE O®UCHOE 30AHUE

KoMno3uTtHble

3.4x6 =204 m

/ \V;‘y FEPAMMCRR 10N TP
} i CTANLHOID
CTPOMTENDLCTBA



EBPOKO[ 1, EBPOKO[ 3
NMPUMEPbI PACYETA CTAJIbHbIX KOHCTPYKLM HA OTHECTOUKOCTb

6 9TAXXHOE O®PUCHOE 30AHUE
(1)Banka u3 aByTtaBpa Ne36
cTeneHb UCNONb30BaHUA
217 Ho H,=0,308

@Eanxa u3 gpytaBpa N236

O Kny=0,330
Z ‘EanKa u3 ayTtaBpa 300x350(h)
o (O n,=0,376
IERR @Konom-la n3 asyTtaspa 300x300(h)
B Kny=0,456
KpUTUUYeCcKas TemnepaTypa OCr
1
O-,=39,19 In -1| +482

0,9674 p 3833

@660°C @®649°C @629°C @560 °C



EBPOKO[ 1, EBPOKO[ 3

NMPUMEPbI PACYETA CTAJIbHbIX KOHCTPYKLM HA OTHECTOUKOCTb

6 9TAXXHOE O®UCHOE 30AHUE

TonwmnHa TonwmnHa
CopTtameHT Kputnyeckas Kputnyeckas
OrHe3alwUTHOro OrHe3alwUTHOro
KOHCTPYKTUBHOIO | Temnepartypa Temnepartypa
3nemMeHTa anemeHTa, °C varepuand anemeHTa, °C marepnana,
’ XXXX, Mm ’ XXX Mmm
Banka
1,22 660 0,68
AByTtaBp Ne36
Banka
1,22 649 0,68
AByTaBp Ne36
Eanka 500
NK
1,10 629 0,73
asytaBp 300x350
KonoHHa
35,2 560 33,6

asytasp 300x300

ENLCTEA




PASPABOTKA MHHOBALIMOHHbIX PELLEHUA

CO30AHUE TUMNOBbIX PELLUEHUA OrHECTOUKUX NEPEKPbLITUNA )
(accumeTpuyHbie 6ankm ¢ BbICOKMM NPOHACTUNOM Ha HUXKHEN Noske + 6€TOHI/IpOBaHVIe) %

NMO3BONAET HE NPOU3BOAUTb ONHE3ALLUTY
BAJIOK NEPEKPbITUA OO R60

BBEOEHUE B PACYETbl OTHECTOMKOCTU 3®®EKTA «MEMBPAHbI»

NO3BONAET HE NPOU3BOAOUTL OMHE3ALLUTY
BTOPOCTENEHHbIX BAJIOK NEPEKPbITUA

i

/! j\ CTANBHOFD
L CTPOMTENLCTBA



NMPUMEPblI 9KOHOMUYECKUE NMOKA3ATEJIEN

The Shard, London (309 meTpoB)
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Heron Tower, London (202 meTpa)
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NMPUMEPblI 9KOHOMUYECKUE NMOKA3ATEJIEN

[vHamuka TemnepaTypHoro pexuma (6e3 yyeta ny () "0 NOTOKa) B apeHb!
NpW BO3HUKHOBEHMUW NoXxapa Ha oTM.+14.000

s PECINYBJIUKA BEJIAPYCb

800,0 it paTypbl B HanGonee 7 TouKe Bepxa nokpbITHA (0Tm.0,000)

650,0 - = 7000

% aoo:o // = il
2 5500 v +5 NG
§ = - =% —
¥ 4000 Y4 ) 3 N
So0 4 — \
2500 7 XY 500,0 ~ 5
200,0 ,, v g / 7’ N \
150,0 T A Va \
1288 —> (:’400‘0 /
0,0 5 4
0,0 10,0 20,0 30,0 40,0 g A ’ \‘
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HanmeHoBaHue 06beKTa MNpoBepeHHbIe pacyeTbl MNonyyeHHble pe3ynbTaThbl 9KOHOMUYECKUIA
apdekr
«MuHcK-ApeHa» Pacuet napameTtpoB nyTeii aBakyauum UcknioueHme orHesalwuTbl MeTanmyeckmnx 50.000 $
Pacuet AMHAaMMKM BO3MOXKHOIO NOXKapa | KOHCTPYKLMMA NOKPbITUA F1aBHOM apeHbl ’
Tpyb6onpoKaTHbIiA KOMMIeKC PacueT napameTpoB nyTeit 3BaKyauum UcknioueHme orHesawuTbl N0 metanny 651.000 $
«benopyccknii mert. 3aBog» PacueT AMHAMUKN BO3MOKHOTO NOXKapa | KOHCTPYKLUI NOKPLITUA U KONOHH ’
3aaHue uexa creknotapbl C3AO | PacuyeT AMHaMUKM BO3MOXKHOrO noxapa |WUcknoueHne orHesawmtbl o metanny
«FomeNnbCKUA CTEeKNOTaPHbIN KOHCTPYKLMI NOKPbITUA 140.000 $
3aBoa»
3aaHue neun u pnoaT-BaHHbI PacueTt AMHAMUKKN BO3MOXKHOIO NoXKapa |MckaoueHne orHesawmTbl No metanny
OAO «lFomenbcTtekno» KOHCTPYKLMIA NOKPbITUA U YAaCTUYHO 745.000 $
KOJIOHH
®dyT60NbHDbIN MaHEXK B PacueT napameTpoB nyTeit 3BaKyauum CHUKeHbl TpeboBaHMA K Npeaenam 95.000 $
L1 |r. MuHcke OFHECTOMKOCTU HeCYLLUX KOHCTPYKLUIA ’




BNMXAULLME NEPCNEKTUBbI PbIHKA OFHE3ALLUTDI

HOPMOTBOPYECTBO

FOCT P «lMpousBoacTBeHHble ycnyru. Cpeacrtsa orHesawmntbl. Knaccudgukauums.
O6wme TpeboBaHUAY

MpaBuna pa3paboTku NpoeKkTa OrHe3alWmnThbl HECYLUUX CTaNbHbIX KOHCTPYKLUNA

NMonoxeHue No npoTMBOAEMCTBUIO HEJOOpocoBeCTHOM cepTUdMKauumn U KOHTpadaKTHbIM
MaTepuanam B o6rnactu noxapHon 6e30nacHOCTU B CTPOUTENbLCTBE

OueHka AonNyCcTUMOro CpoKa JKcnjiyatauumum TOHKOCJIOMHbIX OrHe3alMUTHbIX HOKprTI/Iﬁ B
Pa3mMYHbIX KITMMaTUYeCKUX yCITOBUAX

OueHKa orHe3alwmTHbIX CBOUCTB I'IOKprTI/Il7I B 3aBUCUMOCTU OT CPOKOB UX IKCMJyaTauunuun

LLUMPOKOE NMPUMEHME B NPAKTUKE NMPOEKTUPOBAHUA
PACYETHbIX MOOENEN

PACTMNPEOENEHUWUE OTBETCTBEHHOCTU
NMPON3BOOUTEIb — NMUEH3UAT - 3KCIITYATUPYIOLWWAA OPTAHU3ALUA

NMOBbILWLWEHUE KAMECTBA U HAOEXHOCTH
OrHE3ALLMTHON OBEPABOTKMU



CNACUBO 3A BHUMAHMUE
Bonpochbl & OTBeThI

YKPAUHCKWU LUEHTP CTAJIbHG
KOMUTET NO orHesawiurte
+380 44 590 01 56
info@uscc.com.ua
www.uscc.com.ua
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YHPAMHCKHMA LEHTP
CTAJIbHOI0
CTPOUTE/IbCTBA



