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NEPEAMOBA

POS3POBJIEHO:  TexHiyHun komiTeT ctaHgapTtuaauii «MetanobygisHmuteo» (TK 301);
ToBapnCTBO 3 OOMEXEHO BigNOBIAANBHICTIO «YKPAIHCLKUMA IHCTUTYT CTaneBuUX KOHCTPY-
Kuin imeHi B. M. LinmaHoBCbKOroy»; YKpaiHCbkMM LEeHTp cTanesoro byaiBHUUTBA; BigkpuTte
aKkuioHepHe ToBapuUCTBO «MeTiHBECT IHXUHIPpUHMY

MPUAHATO TA HAOAHO YMHHOCTI: Haka3s [lepxaBHOro nianpuemcraa «YKpaiHChKuiA
HayKOBO-AOCHIAHUN | HABYaNbHUIN LLEeHTp Nnpobnem ctangapTm3sadii, ceptudikadii Ta akoc-
Ti» BiO . .20 p.Ne 320 - -

Llen ctangapt po3pobneHo 3rigHo 3 npaBunamMu, YCTaHOBIEHMMW B HaLUiOHanbHIN CTaH-
aapTmnsauii YkpaiHu

YBEOEHO BINEPLUE

lNMpaBo BnacHOCTi Ha Liei HauioHanNbHUIA CTaHAAPT HaNeXuUTb AepXxasi.
3abopoHeHO NOBHICTIO abo0 YacTKOBO BMAaBaTu, BiATBOPIOBATU
3aanA po3nNOBCHOKEHHSA | pO3NoBCOAXYBaTH AK odilinHe BUAaHHA
Llen HauioHanbHM cTaHAapT abo MOro YacTMHU Ha GyAb-AKUX HOCIsAX iHopmauii
Be3 pos3sony AN «YkpHOHL» 41 ynoBHOBaXeHOi HUM ocobu
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HALUIOHANBbHUA CTAHOAPT YKPAIHU

KOHCTPYKUII CTANEBI BYAIBEJIbHI
HactaHoBa 3 ouiHIOBaHHSA AKOCTi KOHCTPYKTUBHUX pPilUEHb

BUILDING STEEL STRUCTURES
Guidelines for Quality Estimate of Structural Designs

YnHHum Big 202X-XX-XX

1 CO®EPA 3ACTOCYBAHHHA

Llen cTtaHgoapT 3aCTOCOBYHOTH [0 OUIHIOBAHHA SAKOCTI KOHCTPYKTUBHUX pi-
LWeHb cTaneBux 6yaiBenbHUX KOHCTPYKLIN HA OCHOBI PpOBOYMX KpecrneHb Mapku
KM ansa 6yauHkis, cnopyd 1a 06’eKTiB iHXXEHepHO-TPaHCMOPTHOI iIHPPaCTPYKTY-
pu, oe opmMy Ta po3Mipu nonepeyHuUx nepepisiB KOHCTPYKUINHUX efleMEHTIB
BU3HaA4YalOTb PO3PaxXyHKOBUM LUSISAXOM.

Llen ctaHpapT moxe 6yTn 3aCTOCOBaHUM i A0 OLiHIOBAHHS AKOCTi KOHCTPY-
KTUBHUX pilleHb cTaneBux OyaiBenbHUX KOHCTPYKLIN HAa OCHOBI TEXHIYHOT JOKY-
MeHTauil, BigMIHHOI Big pobounx kpecneHb Mmapkm KM, AKWO Ua OOKyMeHTaLis
Mae y CBOEMY CKIaji po3paxyHKn AJ19 BU3HAYEHHA nonepeyHmnx nepepisis KOHC-

TPYKUIMHUX efieMeHTIB, BiJOMICTb efieMeHTIB Ta creuundikaLito MeTanonpokary.

2 HOPMATUBHI NOCUTTAHHA

Y ubOMY CTaHOapTi € NOCUIAHHA Ha Taki AepXxaBHi OyaiBenbHi HOPMMU:

AOBH A.2.2-3:2014 Cknag Ta 3MiCT NpOeKTHOI AOKyMeHTauil Ha 6yaiBHUUT-
BO

OBbH B.1.2-14:2018 3aranbHi npuvHUMnu 3abe3neyvyeHHs HaAiMHOCTI Ta
KOHCTPYKTUBHOI 6e3neku byaisens i cnopyn,

ABH B.2.3-26:2010 Moctu Ta Tpybu. Ctanesi KOHCTPyKLUii. [MpaBuna npo-
eKTyBaHHS

ABH B.2.6-198:2014 CTtanesi KOHCTPYKLUil. HOpMuK NpoeKkTyBaHHS

Y UuboMy cTaHgapTi HaBe4eHO NOoCUNaHHA Ha Taki HalioHarnbHi cCTaHgapTu:
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ACTY 3008:2015 IHgopmaLis Ta AokymMeHTauiqa. 3BiTU Y cdoepi Hayku i Te-
XHikn. CTpyKkTypa Ta npasuna oOpMIIeHHS

AOCTY b A.2.4-43:2009 lNpaBuna BUKOHaAHHSA NPOEKTHOI Ta pobo4oi OOKY-
MeHTaUil MeTaneBmnx KOHCTPYKLin

AOCTY b A.2.4-44:2013 HactaHoBa 3 po3pobneHHs1 NpoeKkTHOI Ta poboyol
AOKYMeHTaUil MeTaneBux KOHCTPYKUIN. KpecneHHs1 KOHCTPYKLiN MeTanesux ge-
TanoBansHi (KMI)

ACTY B A.3.1-13:2010 HomeHknaTypa mnoKa3HUKIB SKOCTi OydiBeribHOI
npoaykuii. OCHOBHI NONOXEHHSA

ACTY b B.2.6-177:2011 KoHcTpykuii 6yaiBenbHi ctanesi. YMOBHI No3Ha-
YeHHSA (MapKu)

ACTY I1SO 14004:2016 CucteMmn ekonoriyHoro ynpassiiHHSA. 3aranbHi Ha-

CTaHOBM W00 3arnpoBagXyBaHHA

MpumiTtka. YnHHICTL HOPM Ta cTaH4apTIB, Ha AKi € NOCUIaHHS B LlbOMY CTaH4apTi, ne-
peBipsTb 3rigHO 3 OQILUiHAMKN BUOAHHAMM HaLiOHANbHOro opraHy cTaHgapTusauii — kata-
NIOrOM HauioHaNbHUX HOPMATUBHUX OOKYMEHTIB i LLOMICAYHUMM iHGPOPMALiMHUMM NOKaX4m-
KamMu HauioHanbHUX cCTaHOapTiB.

Axkwo Hopmu abo cTaHOapTK, Ha siKi € NOCUIaHHS, 3aMiHEHO HOBUMM abo 4O HUX BHe-
ceHo 3MiHn, Tpeba 3acTtocoByBaTN HOBI HOPMK abo cTaHOAPTK, OXOMSOKYKN BCi BHECEHI 3Mi-
HW 0O HUX.

3 TEPMIHUA TA BUSHAYEHHSA NMOHATD

Hwx4ye nogaHo TepMiHI/I, BXWUTI B LUbOMY CTaH,El,apTi, Ta BU3HA4Y€eHHA NMo3Ha-

YeHUX HUMW MNMOHATb.

3.1 npoekt KM
Te came, WO 1 "OCHOBHUI KOMMNSIEKT pODOYNX KpecneHb MeTaneBmnx KOHC-
Tpykuin mapkn KM" BignosigHo go ACTY b A.2.4-43.

Mpumitka. TepmiH BBEOEHO AN CKOPOYEHHSA TeKCTy i Wwob He HasuMeath poboymmmn
KpecrneHHsAMM po3paxyHKu1, BiJOMICTb efleMeHTiB Ta cneumdikadito.

3.2 enemMeHT KOHCTPYKUil
BugineHna y npoekti KM YacTnHa meTtaneBol KOHCTPYKLil, NMO3HaYyeHa map-
KOK erleMeHTa Ha CXeMi po3TallyBaHHA efleMeHTIB MeTaneBux KOHCTPYKLUin abo

Ha apKyLui 3ararnbHoro suay.
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3.3 Mapka enemMmeHTa

JliTepHO-UNdpOBE NO3HAYEHHS, HaaHe efleMeHTy MeTarieBOl KOHCTPYKL,T
BignosigHo oo ACTY b B.2.6-177.

3.4 BigomicTb enemMeHTIB
[okymeHT TabnuyHol dpopmu, WO Mae Ha3ey "BigomicTb enemeHTiB" Big-
nosigHo go ACTY b A.2.4-43, y akomy AeTani3oBaHi efieMeHTN KOHCTPYKLInN 3

AaHMK Wwoao Npodinto i MILHOCTI AN KOXHOI 3 AeTaneun Luboro efieMeHTa.

3.5 pertanb enemMeHTa
HannpocTiwa cknagoBa YacTuUHa enieMeHTa MeTaneBoi KOHCTPYKLUil, nos-
Ha4YeHa HyMepOoBaHO MO3ULIED Y BiJOMOCTI enneMeHTiB abo nokasaHa Ha Kpe-

CNeHHi enemMeHTa KOHCTPYKLl.

3.6 cneuudikauis

HokymeHT TabnuyHoi coopmu, WO Mae HasBy "Cneuundikauia meTanonpo-
katy" i Bignosigae sumoram OCTY b A.2.4-43, y sskoMy OnmMcaHoO Mo no3nuiax
BUA, MILHICTb i Macy MmeTanonpokaTty AJ19 BUrOTOBITIEHHS KOHCTPYKLi 3a Npoek-
Tom KM.

3.7 no3uuifa cneuundikauil
CknagoBa 4acTuHa crneuudikauil y Burnagi pagka, ge nosHadvyeHa maca.

KoxkHa no3udist cneuundikadii Mmae cBin Homep.

3.8 cneuudikauis enemMeHTa KOHCTPYKUIl
HokymeHT, wo mae opmy Tabnuui 6.1 (aus. gogaTok b), y skomy onuca-

Hi MO NO3ULiAX yCi geTani 4aHOro eneMmeHTa KOHCTPYKLT.

3.9 enemeHT cneuundikauii

Pagok cneuundikauil eneMeHTa KOHCTPYKLiT, KA BigNOBIigaE OAHIN 3 Oe-
Tanewn UbOro ernemMeHTa.

3.10 po3paxyHKOBa HepiBHICTb

KpuTepin, BnpaxeHun y popmi YMCroBOi HEPIBHOCTI, NMOPYLLUEHHSA SKOI €

HenpunycTMMuMM (Hanpuknag, ymoBa MiLHOCTI, CTINKOCTI, XXOPCTKOCTI, nepenba-
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yeHa [0bH B.2.3-26, [1bH B.2.6-198, [IbH B.1.2-14 abo BcTaHOBMNEHa iHWNMU

OyaiBenbHUMKN HOpMamMK Ta cTaHaapTamu).

3.11 HopmoBaHa po3paxyHKoBa HepiBHIiCTb
PospaxyHkoBa HepiBHICTb, 3BeeHa 40 hopMu:
K<1,pe K>0. (1)
3.12 koedilieHT BUKOPUCTaHHS
MakcrmanbHe 3HayYyeHHS NiBOI YaCTUHM HOPMOBAHUX PO3PaxyHKOBUX He-
piBHocTen K 3a chopmynoto (1), BubpaHe 3 Habopy po3paxyHKOBUX HepiBHOC-

Ten, NOB’sA3aHnX 3 JeTanmno KOHCTPYKLii abo 3 enemeHTOM cneumdikauil.

3.13 maca meTany 3a NPOEKTOM

CymapHa maca meTany, 3a3HayeHa y cneuudikadii metanonpokary.

3.14 yacTKka meTtany BiTYN3HSAAHOroO BUPOOHULTBA
BigHoweHHa mMacu meTtanonpokarty, BUroTOBSIIOBAHOMO BITYU3HAHUMWU BU-

pobHMKamu, 0o 3aranbHOl Macu meTtany. Moxe OyTu BigHeceHa [0 BCi€l KOHC-

3.15 cepepHbLO3BaXXeHUN NOKa3HUK

UncnoBa xapakrepucTmka CyKYNHOCTI eNeMEHTIB, KOXXHUN 3 SAKUX XapakTe-
pU30BaHO YNCNOBUM MOKA3HMKOM p i BaroBumMm kKoedoiuieHTom m > 0. CepegHbo-
3BaXXEHUM MOKa3HMK BM3HA4aloThb Tak:

pa=pm/M;, pm=>p-m M=>m, (2)

Ae cyma po3nOBCIOOXYETLCA Ha BCi €NleMeHTU CYKYMHOCTI.

3.16 cepegHbO3BaxeHa MiLHICTbL MeTany

CepeaHbO3BaXXeHU NoKasHMK, 0BYMCIIEHMI HA OCHOBI enneMeHTiB abo no-
3uuin cneuundikauil, e YNCNOBUM MOKA3HUKOM € MILHICTb MeTasny, a BaroBum
KoediLieHTOM — Maca meTany.

3.17 cepeaHbO3BaXXeHUU KoepillieHT BUKOPUCTaHHS

CepeaHbO3BaXXeHU NOKa3HUK, 00YNCNEHNN Ha OCHOBI €NEMEHTIB crneuu-
dikauii, 4e YMCNoBMM MOKaA3HUKOM € KoediliEHT BMKOPUCTaAHHS, a BaroBUM Ko-

edilieHTOM — Maca meTany.

4
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3.18 Kn4YO0BUM NOKA3HUK

Baxnuneuin 3aranbHOBXUBAHUN NMOKA3HUK, KU XapakTtepusye ob’ekT Oyai-
BHMUTBA. Krto4oBMM NOKa3HMKOM Moxe ByTun

— KOpWCHa nnowia — ana dyaisens;

— nporiH abo goBXxuHa — ons NiHINHKUX CNOopYA;

— KOpUCHUI 00’eM — AN1s pe3epByapiB Yn ra3ronbaepis;

— KINbKICTb NOCagKOBUX MiCLb ANS rNsigaubkux 3an Ta CTadioHIB;

— KISIbKICTb MapKOMiCLb — AJ1A NaPKIHTiIB;

— MOTYXHICTb — N1 €NIEKTPOCTaHL,in;

— Touwo.

3.19 nNUTOMMK NOKA3HMK BUTpaT MeTany

BigHoweHHa macu meTany 3a NPOEKTOM [0 KNKYOBOro nokasHuka ob’ekra
byniBHMLTBA.

3.20 miuHicTb MeTany

MidHicTb y H/MMm?, sika BiANOBiIgAa€ Knacy MILHOCTI nNpokaTty 3a MiHimanb-

HUM 3Ha4Y€eHHAM FpaHI/ILI,i TeKy‘-IOCTi.

3.21 ocoba, fika npunmMae pilleHHA
IMoguHa, sika Bonogie npaBoM BUOOPY piLleHHS i3 MHOXWHU anbTepHaTuB i

Hece MOBHY Bi4MNOBIgaNbHICTL 3a Taknn BUOIp.

3.22 ekcnepT
IMogmHa, 9ka Mmae HeoOXiaHI 3HaHHA B TiK YM iHLWIM ranysi, aKy 3anyyarTb

ANa HagaHHA OUHOK | pekoMeHaauin.

4 NMO3HAKU TA CKOPOYEHHA

4.1.1 Y ubOMy CcTaHOapTi BXUTO TaKi NO3HAKMU:
D — vyacTka meTany BiTYN3HAHOIro BUPOOHMLTBA;
K, Ku — koeili€eHTN BUKOPUCTAHHS;

M — maca metany y T;

P — nuTomMnn nokasHuK BUTpaT meTany;
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R — migyHicTb MmeTany y H/MM?;

W — knto4yoBumin NoKasHuK;

Z, Zu — KoedilieHT JoOaTKoBUX BUTpAT mMeTarny.

4.1.2 Y ubOMy CTaHOapTi BXUTO TaKi CKOPOYEHHS:

KM — KOHCTpYKLiT MeTanesi;

BIM — indpopmauinHa mogens 6yaisni (building information model);

3D — TpuBumipHum (3-dimensional).

5 3ArAJlbHI MOJNTOXEHHA

5.1 anISHa‘-IeHHﬂ Ta NPpUHUUN BUKOPUCTAHHA CTaHAAPTY

5.1.1 Uen ctaHgapt npusHayeHUW AOS19 OUIHIOBAHHSA SKOCTi KOHCTPYKTMB-
HWUX pilleHb cTaneBnx byaiBenibHUX KOHCTPYKUIN Ha ocHOBI NpoekTiB KM 3a Tex-
HIYHUM pIBHEM | E€KOHOMIYHOK €e(EKTUBHICTIO 3 BMKOPUCTAHHAM MOJSIOXKEHb
AOCTY b A.3.1-13.

5.1.2 B ocHOBY oOLUiHOBaHHA MNOKageHo iHTEPaKTUBHUIMA MPUHLUMN, Y BIiANO-
BIOHOCTI A0 SAKOro sIKiCTb KOHCTPYKTMBHUX pilleHb BU3Ha4ae noaunHa (ocoba,
fKa npunuMae piwleHHsa, abo ekcnepT), KOPUCTYHYUCH iHhopMauien, BCTaHOB-
NEeHO0 UMM CTaH4apPTOM.

5.1.3 3a pesynbTaTtamu OUiHIOBAHHSA MOXYTb OyTM HagaHi pekomeHgauil
Lo4o nepernagy Mgy npokaty, nonepevyHnx nepepisis, TOBLMH, BUOY Ta Mil-
HOCTI CTani gnsa enemMeHTIB cTaneBnX KOHCTPYKLUiN. KOHCTpyKTMBHa cxema i pos-
Mipn OyanHKy, cnopyan 4m ob’ekTa iHXEeHEepPHO-TPaHCNOPTHOI iHPpacTPyKTypH

nepernsgy He nignsrawTb.

5.2 0O6’ektTn ctanpgapTuauii

5.2.1 Len ctaHgapT BCTaAHOBMOE Takui cknag iHpopmadii, SKy HagarTb
ANA OUiHIOBAHHSA AKOCTI KOHCTPYKTUBHMX PilleHb Ha OCHOBI NpoekTy KM:

— SKICHI XapaKkTepucTuku (ams. po3ain 7);

— KINbKICHI XapakTepucTukn (ame. posain 8);

— pgogaTtkosi BUTpaTn metany (gme. po3gin 9)

— NUTOMI NOKa3HUKW BUTpAT MeTany (skwo €) (ame. po3gin 10).
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5.2.2 Llen ctaHgapT KOHKpeTU3ye cknag siKiCHUX XxapakTepucTuK (ouB. LoO-

aaTtok A), Hagae MeToAMKY AN BU3HAYEHHSA KiNbKICHUX XapakTepucTuK (auB.
ponatok b) i popmynun ana ob4ncneHHs KoemilieHTiB Jo4aTKOBUX BUTpPAT Me-
Tany Ta NMTOMUX NOKa3HUKIB BUTpAT meTany.

5.2.3 Cknag iHopmauil, 06ymMOBneHU UMM CTaHaapToM, i pekoMmeHaauil
Ans Tl BASHAYEHHS MOXYTb BYTU BUKOPUCTAHI He TifbKM 4N OUiHIOBAHHSA AKOCTI
KOHCTPYKTUBHMX pilleHb Ha OCHOBI KOHKPeTHUX npoekTiB KM, ane i ona po3pob-
K/ KOMIM IOTEPHUX CUCTEM NIATPUMKN NPUAHATTA PilLiEeHb.

5.2.4 KOHKpeTHY MeTy OLiHIOBAHHSA AKOCTi KOHCTPYKTMBHUX pillieHb Ha OcC-
HoBi npoekTy KM B mexax, obymoBneHunx . 5.1.1, uen craHgapT He BCTaHOB-
noe. OguH i Ton camuit Npoekt KM moxe 6yTn BUKOPUCTaAHUI 3 PI3HOK METOHO, i
Yy LUbOMY pa3i MOXYTb OYyTW OTpUMaHi pi3Hi OLHKM WOAO SKOCTI BUSHAYEHUX HUM
KOHCTPYKTUBHUX pilleHb. MeTy ouiHiBaHHA BU3HayalTb Y TEXHIYHOMY 3aB-

JaHHI.

5.3 ETanu BMKOHaHHA pooiT

5.3.1 Po60Tu 3 OUiHIOBAHHSA SKOCTi KOHCTPYKTUBHUX pilleHb 3a LM CTaH-
AapTOM BUKOHYKOTb Y [iBa eTarnu.

5.3.2 Ha nepwomy eTani Bu3Ha4aroTb iHpopmauio AN OuiHIOBaHHA KOHC-
TPYKTUBHUX pillleHb, a came:

— OMNUC AKICHNX XapaKTepUCTHUK;

— KISIbKICHI XapaKTepuCTUKu;

KoeduiLieHTV AoaaTKOBUX BUTpAT MeTany;

— MUTOMI NOKa3HWKM BUTPAT MeTany (SKWo €).

5.3.3 Ha gpyromy eTtani ocoba, sika npunmMae piweHHs, abo ekcnepT Ha
OCHOBi OTpMMaHOI iHpopMaLil i TEXHIYHOro 3aBAaHHSA OUIHIOE HAKICTb KOHCT-
PYKTUBHUX pilleHb i Hagae pekoMmeHgauil woao BukopuctaHHs npoekty KM abo

Nnoro KOopuryBaHHA.
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5.4 Cnocobu BUKOHaHHA pobiT

5.4.1 Po60TK 3 OLjiHIOBAHHSA KOHCTPYKTUBHUX pilleHb 3a UMM CTaH4apToOM
MOXHa BMKOHyBaTK ABOMa criocobamu:

— OAHoyvacHo 3 po3pobkoto npoekty KM — BukoHaBueM npoekty KM (pe-

KOMEH0BaHO);

— nicnga 3aBepLeHHA po3pobkun npoekTy KM — CTOPOHHIM BUKOHaBLEM.

5.4.2 3a nepwnm cnocobom, BUKOHAHHA POBOTU 3 OLIHIOBAHHA SIKOCTI
KOHCTPYKTUBHMX PilleHb Mae XapakTep CaMOKOHTPOSIO 3 OAHOYACHUM YCYHEH-
HAM HepgonikiB NpoekTy KM.

5.4.3 3a gpyrum cnocobom, BMKOHAHHA POBOTM 3 OUIHIOBAHHA SIKOCTI
KOHCTPYKTUBHMX pilleHb Mae XapaKkTep 30BHILHbOI eKCnepTu3n 3 HacTyMHUM

kopuryBaHHaM npoekty KM y pasi notpebu.

5.5 3BIiT 3 OLiHIOBaHHA AKOCTi KOHCTPYKTUBHUX pilleHb

5.5.1 Pe3ynbTaTtu OUiHIOBaHHA SIKOCTi KOHCTPYKTUBHUX pilleHb MaloTb Oy-
TV ohopMneHi y Burnsai 3eiTy signosigHo go sumor CTY 3008.

5.5.2 Y 3BiTi MaloTb OyTM onucaHi SAKICHI XapakTepUCTUKWN, HaBeLeHi Ta
PO3’SICHEHI KiNbKICHI XapakTepuCTUKK, 40OaTKOBI BUTpaTKU meTtany (B abcontoT-
HOMY i BiAHOCHOMY BMMipax) i MUTOMi MOKa3HWKW BUTPaAT MeTany (SKWwo e€),
3pobneHa ouiHKa AKOCTi KOHCTPYKTUBHMUX pilleHb i HagaHi pekomeHaauii wono
BUKOPUCTAHHSA abo KopurysaHHs NpoekTy KM.

5.5.3 PekomeHaauii 4o cknagaHHA 3BiTY MICTUTb 4ogaTtok B.

5.6 Po3paxyHku

KinbKicHI xapakTtepucTuku, 4ogaTkoBi BUTpatn metany (B abCOSIIOTHOMY i
BiJHOCHOMY BUMipax) i NMMTOMi NOKa3HWKN BUTpaT MeTany (SKWo €) MatTb 0yTu

0b6r'pyHTOBaHi po3paxyHkamMu.

5.7 ®daKkynbTaTUBHE OLiHIOBaHHA

3BiT 3 OLiHIOBAHHS SKOCTi KOHCTPYKTUMBHUX pilleHb MoXe ByTn BUKOpUCTa-

HUIA Ons X dakynbTaTUBHOIO OLHIOBAHHSA 3a anbTePHaTMBHUMW KpUTEPIsMU.
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Llen 3BiT MicTUTb y cOBi BENUKNI HaBIp AKICHUX i KiNbKICHUX XapakTepUCTUK, L0

Aa€e MOXINMBICTb crnevuianicTy BUKOHATU pakynbTaTUBHE OLiHIOBAHHS.

6

BUXIAOHI OAHI

[Ana nigroTyBaHHA iHOpMaLii WoaA0 OUiHIOBAHHS AKOCTI KOHCTPYKTUBHUX

pilleHb 3a UMM CcTaH4apToM NOTPiOHI Taki AaHi:

6.1

3aranbHi AaHi:
HopMun Ta ctaHgapTtu: ObH A.2.2-3; [IbH B.1.2-14; [1bH B.2.6-198;
AOCTY b A.2.4-43, ACTY b A.2.4-44, ICTY ISO 14004;
HOMEHKNaTypa BiTYN3HAHOroO BUPOOHULTBA MeTanonpokary;
AaHi npo aBTopa npoekty KM;
AaHi Npo 3aMOBHMUKa;
AaHi Npo ob’eKT ByaiBHULTBA;
TEXHIKO-€KOHOMIYHI MOKa3HUKM Ta apXiTeKTypHO-MnaHyBanbHi BUpI-
LWeHHA ob’ekTa byaiBHULTBA ;
abConoTHI | NUTOMI MOKas3HWKWM BUTpAT MeTany Ans aHanoriyHmMx

00’ekTiB OyaiBHULUTBA (AKLLO ICHYIOTb).

6.2 Cknapgosi YacTuHu NpoekTy KM:

7

71

NOSACHIOBanbHa 3anucka;

KpecCreHHs;

BiJJOMOCTi €fTeMEHTIB;

cneumndikauia metanonpokary;

MeXaHiYHi po3paxyHKN KOHCTPYKLiN;

pO3paxyHKN Hecy4qol 34aTHOCTI Ta eKkcnnyaTauinHOT NpuaaTHOCTI ene-

MEHTIB MeTaneBnx KOHCTPYKLUiN Ta ixX geTanen.

AKICHI XAPAKTEPUCTUKU

[Ana ouiHBaHHA KOHCTPYKTUBHUX pilleHb BUKOPUCTOBYHOTb SAKICHI

XapaKTepUCTUKN 3a TaKNMU pOS,EI,iJ'IaMI/IZ

NPUHLMWMNOBI KOHCTPYKTUBHI PilLEHHS;



AOCTY XXXXX

— aBToMaTuM3aLis PO3paxyHKiB;

— aBToMaTu3aLis KOHCTPYIOBaHHS;

— CuCTema yrnpasJiiHHA AKICTHO.

HeTanizauis SKiCHUX XxapakTepuCTUK HaBedeHa y noaatky A.

7.2 HKiCHi xapaKTepuUCTUKN BU3HA4YalOTbCA Ha OCHOBI 3aranbHUX OaHuX
npo aBTopa npoekty KM, npo 3amoBHMKa, Npo 06’ekT OyaiBHMLTBA Ta LUASAXOM

BUBYEHHSA i aHani3y 6esnocepeaHbo nNpoekTy KM.

8 KIbKICHI XAPAKTEPUCTUKA

8.1 [na ouiHOBaHHA KOHCTPYKTUMBHMX pilleHb BMKOPUCTOBYKOTLCA TaKi
KiNbKICHI XapaKTepUCTUKHK:

— Maca meTarny 3a npoektom M,

— YacTKa meTarny BiTYN3HAHOro BupobHuka D;

— cepefHbo3BaXxeHa MiLHIicTb meTany R;

— CepefHbO3BaXeHUN KoedilieHT BUKOPUCTaHHA 6e3 ypaxyBaHHS Hag-

6aBok Ha yHigikauito K;
— CcepeaHbOo3BaXXeHUn KoedilieHT BUKOPUCTaHHSA 3 ypaxyBaHHAM Hanba-
BOK Ha yHidpikauito Ku.

Y 3aBOaHHi Ha BMKOHAHHA OLIHIOBAHHA SKOCTI KOHCTPYKTUBHUX pilleHb
MOXYTb OyTW BM3HaA4eHi iHWi KpuTepii, Hanpuknag npuegHaHa BUKOPUCTaHa
eHeprid, NnpueaHaHi BUKMOW Byrneuto i T.n.

KinibKiCHI XapaKTepucTUkM BU3HaAYaloTbCA AN KOXHOMO 3 eNeMeHTIB KOHC-
TPYKUIT | 4115 KOHCTPYKUIT B Linomy.

8.2 KinbKiCHi xapaKTepuCcTUKM BU3HA4YalOTbCA Ha OCHOBI KOMMNEKTY Kpe-
CNneHb, BIOMOCTI efieMeHTiB, cneundikadii metanonpokaTy, MexaHidYHUX pPo3-
paxyHKiB KOHCTPYKLiN, pO3paxyHKiB Hecy4ol 30aTHOCTI Ta eKcnnyaTtauivHol
NPUOATHOCTI eNeMeHTIB MeTaneBmnx KOHCTPYKLUIN Ta 1X geTanen, a TakoX 3 Bu-
KOPUCTAHHAM HOMEHKNaTypu BITYN3HAHOrO BUPOOHMLUTBA MeTanonpokaTy (avs.

ponatok b ).

10
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8.3 OcHoBoW Ans 064YMCIEeHHS KiNbKICHNX XapaKTepUCTUK MOXYTb ByTu

pO3paxyHKN, BUKOHaHi aBTOMaTU30BaHMM CMocoboM, pyy4yHMM cnocobom abo

IHLULMMWN MeToaaMW.

9 OOOATKOBI BUTPATU METANY

9.1 CepeaHbo3BaxXeHUN KoedilieHT BUKOPUCTaHHSA 6e3 ypaxyBaHHS Ha-
nbaBoK Ha YyHi(ikauito K Ta cepefHbO3BaXXeHUN KOeMiUiEHT BUKOPUCTAHHSA 3
ypaxyBaHHSAM HaabaBoK Ha yHidikauito Ku (gmse. n. 8.1) A03BONAIOTbL OUIHUTH
A0LaTKOBi BUTpPATKM MeTany Ana KOXHOro 3 efieMeHTIB KOHCTPYKUIT, rpynn yHidi-
KOBaHWX €NIeMEHTIB i AS1 KOHCTPYKLIT B LliflOMY.

9.2 [opaTkoBi BUTpaTU MeTany ONa enemeHTa KOHCTPYKUil abo KOHC-
TPyKUil B uinomy, 6e3 ypaxyBaHHS BUTpaT MeTarny Ha YHidikauito enemMeHTiB
KOHCTPYKLIT Ta iX getanen, MoOXyTb 6yTH oUiHEHI KoeduilieHTOM

Z=1-K. (3)

Llen koecpilieHT BpaxoBye He TiNbku BUTpaATU, 0BYMOBIEHI HEpeTENbHUM
NPU3HaYEeHHAM nepepi3iB eneMeHTiB KOHCTPYKLUil, ane i BUTpaTW, BUKITMKaHI
AVCKPETHICTIO COpTaMeHTy MeTarnonpokary.

9.3 [opaTkoBi BUTpaTKU MeTarny, WO BUHUKNKN Yy 3B’A3KY 3 YHidikauieto
eneMeHTIB KOHCTPYKLIT Ta iX geTanen onga rpynu yHidikoBaHUX enemMeHTiB i ang
KOHCTPYKLUIT B LiNOMY, MOXYTb OyTU OUiIHEHi koedilieHTOM

Zu=K-Ku. (4)

Llen koeiuieHT BpaxoBye He TiNbku BUTpaTU, OOYMOBNEHi YHihikauieto
eneMeHTIB KOHCTPYKUIl Ta IX geTtanen, ane i BUTpaTn, BUKINKaHI AUCKPETHICTIO
COpTaMeHTy MeTarnonpokary.

9.4 [opaTkoBi BUTpaATK MeTany B OAUHULAX Macu BU3HA4arTbCA SK O0-
OyTOK BigMOBIAHOrO KoedilieHTa Ha Macy enemMeHTa KOHCTPYKUIl, rpynu yHidi-

KOBaHUX erieMeHTiB abo KOHCTPYKLUiT B Lifiomy.

10 MATOMI MOKA3HUKU BUTPAT METAIY

10.1 Akwo ob’ekT, oNa AKOro npuaHayeHi MeTaneBi KOHCTPYKUil, Mae

KIto4oBUM nokasHuk W, Y UubOMy CTaH,El,apTi pekoMmeHOOBaHO BUKOPUCTOBYBATU
11
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AnNsi OLUiHIOBAHHA AKOCTI KOHCTPYKTUBHUX piIJJeHb NMUTOMMUN MOKaA3HUK BUTPAT Me-

Tany

P=M/IW. (5)
10.2 [nsa o6’ekta MOXXHa BU3HAYUTU OEKiNbKa MUTOMMX NOKA3HUKIB.

11 AOOATKOBI MOXITNMBOCTI CTAHOAPTY

11.1 Y ubomy cTaHgapTi geTarbHO OnucaHo npouenypy OuUiHOBaHHSA
SAKOCTi KOHCTPYKTUBHUX pilleHb MeTarieBUX KOHCTPYKLiN Ha OCHOBI NPoekTy KM.
[ns Toro, Wwob ckopuctaTucs TEXHIMHOK AOKYMeEHTaUIE, BiAMIHHO Bif NPOEK-
Ty KM, gKW0 B Hi He BUCTa4ae gaHUX BigMNoOBIHO OO0 po34iny 6, U OOKYMEH-
Tauito Tpeba goonpautoBaTy 0 piBHSA, ekBiBaneHTHoro npoekty KM, a noTim
cKkopuctaTUcAa UMM CTaH4apTOM.

11.2 Llen ctaHgapT moxe 6yTn BMKOPUCTAHUW NS BU3HAYEHHS KiNbKic-
HUX XapaKTepucTuk ans byab SKoi YaCTUHW MeTaneBUX KOHCTPYKLUIM MPOEKTY
KM. o6 oTpumaTtn KinbKiCHi XapakTepuCTUKMU OS1 YaCTUHU MeTaneBuX KOHC-
TPYyKUin, NOTPiIBHO cKopucTaTUCA BIOOMICTIO efieMeHTiB i cheuudikauiero ong
L€l YaCTUHM MeTaneBnX KOHCTPYKUiN. AKWO Taknx OAOKYMEHTIB Yy npoekTi KM

Hemae, iIX Tpeba cknacTtu.

12
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OOOATOK A
(OBOB’A3KOBUN)
OETANI3ALIA AKICHUX XAPAKTEPUCTUK

Y ubOMy ooaaTtKy HagaHO OPIEHTOBHUW Nepenik BUMOr LLOAO BUCBITNEHHSA

SAKICHNX XapaKTepUCTUK KOHCTPYKTUBHUX piLLIeHb 3a TakKMMn pO3,EI,iJ'IaMI/I.

A.1 MpUHUMNOBI KOHCTPYKTUBHI pPilLEHHSA

Y ubomy po3gini matoTb 6yTV BUCBITIEHI:

NPUHLMNOBI KOHCTPYKTUBHI pPiLLEHHS i TXHS BigNOBIOHICTb NPU3HAYEHHIO,
KOHuenuii ctanoro po3sutky (ame. OCTY ISO 14004), aganTMBHOCTI,
MOXXJTMBOCTi PEKOHCTPYKLii, MOBINbHOCTI, TOLLO;

3axo4M LWoao NoKpaLleHHA KOHCTPYKTUBHUX pilleHb (BapiaHTHe Mpoek-
TYBaHHS, BUKOPUCTAHHSA ONTUMI3aLinHMX MeTOoLiB, TOLLO);

CTYNiHb YHidpikaUil enneMeHTiB KOHCTPYKLUIil Ta il geTanewu;

BpaxyBaHHs y NpoekTi KM TexHornorii BUrOTOBNEHHS KOHCTPYKLUIN;
BpaxyBaHHs y npoekTi KM meToay TpaHCNopTyBaHHA KOHCTPYKLIN;
BpaxyBaHHS y NnpoekTi KM meToay MOHTaXy KOHCTPYKLIW,

BpaxyBaHHs y NpoekTi KM 3axncty KOHCTPYKLUil Big KOpOa3il;
BpaxyBaHHs y NpoekTi KM BorHe3axucTty KOHCTPYKUin;

BpaxyBaHHSA y npoekTi KM apxiTeKkTypHO-nnaHyBanbHUX pilleHb Ta Te-
XHONOTYHOro npusHaveHHs Gyaieni;

BpaxyBaHHS KOHLUeMUii cTanoro po3BuUTKY, afanTUBHOCTI, MOXITMBOCTI
PEKOHCTPYKLUiT, MOBINBHOCTI;

IHLI NUTAHHSA CTOCOBHO NPUHUNNOBUX KOHCTPYKTUBHUX piLLIeHb.

A.2 ABTOMaTu3auisi po3paxyHKiB

Y ubOMy po3aini NoTpibHO onucaTu:

nporpamHe 3abesnevyeHHs, sike BUKOPUCTOBYBamNW LS BUKOHAHHA Me-
XaHIYHUX pO3paxyHKiB;
BN, PO3paxyHKOBOI CXEMMU;

13
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14

TUMW efIeMEHTIB PO3PaxXyHKOBOI CXEMMU;

CTYNiHb AeTanisauii MeTaneBol KOHCTPYKLUII Ta KiNbKiCHi XxapakTepucTu-
KN pO3paxyHKOBOT CXeMMU;

nporpamMHe 3abe3nevYeHHs Ond nepeBipsiHHA MILHOCTI, CTIMKOCTI Ta
ekcnnyartauinHol NpuaaTHOCTI eNeMeHTIB MeTaneBol KOHCTPYKLIT;

iHLWi MMTaHHS CTOCOBHO aBTOMaTm3aLil po3paxyHKiB.

A.3 ABTOMaTu3aLisa KOHCTPYyIOBaHHA

Y ubOMy po3aini NoTpibHO onucaTu:

nporpamHe 3abe3neyeHHda, AKe BUKOPUCTOBYETbLCA ANs NigbupaHHsa
nonepevHnx nepepisie abo TOBLUMH €NIEMEHTIB Ta AeTanen metanesnx
KOHCTPYKLIN (30Kpema, 3 ypaxyBaHHAM reoMeTpuyHol Ta ¢i3uyHoI He-
NiHINHOCTI);

nporpamHe 3abesneyeHHs, SKe BUKOPUCTOBYIOTb ANA aBTomaTmsauil
KOHCTPYIOBaHHS;

nporpamMHe 3abe3neyvyeHHs, sike BUKOPUCTOBYKOTb NS BUrOTOBNEHHS
KpecrieHb;

CTyniHb 3actocyBaHHA 3D-texHonorin Ta BIM-TexHosorin;

IHLI NUTAHHSA CTOCOBHO aBTOMaTI/I3aLI,i'I. KOHCTPYHOBaHHA.

A.4 Cuctema ynpaBniHHA AKICTIO

Y ubOMy po3aini NoTpibHO onucaTu:

CUCTeMy Ta opraHisauito nepeBipAHHS PO3paxyHKIB Ta KpecneHb;
CUCTEMY JOBrOCTPOKOBOIo 30epiraHHA KpecneHb i po3paxyHkiB;
cucTemy ynpasSiHHSA AKICTIO NPOEKTYBAHHS;

IHLWIi NUTAHHA CTOCOBHO CUCTEMMU YNpaBIliHHA AKICTIO.
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OOOATOK B
(OBOB’A3KOBUN)
BU3HAYEHHSA KINbKICHUX XAPAKTEPUCTUK

5.1 3aranbHi MipKkyBaHHS

6.1.1 Maca meTany 3a NpOEKTOM BCTaHOBJSIEHA cneundikauieto meTanor-
pokaTy. Y uin cneundikauii BpaxoBaHO MeTan ONs BUrOTOBSIEHHA efleMEHTIB
KOHCTPYKLIN, BigobpaxkeHnX y BiAOMOCTI efleMeHTIB, i, MOXIMBO, MeTan Ans Bu-
rOTOBMEHHA AONOMDKHUX OeTanewn.

BusHayeHHSA KinbKiCHUX XapakTepucTuk notpedye Binblw getanbHOl iHGO-
pMaLii NpO KOHCTPYKLiO, HDK Ta, SKYy MICTUTb creuudikauis meTanonpokary.
Tomy, kpim cneuyudikauii, NOTpPiBHO BMKOPUCTOBYBATM BIAOMICTb €NEMEHTIB,
lWob geTtanisyBaTy KOHCTPYKLiO 0O PiBHA AeTanen enemeHTiB KOHCTPYKLUIl, npo-
aHanisysaTu cknag metany, BUpoOHMKa npokaTy i koedilieHTU BUKOPUCTaHHSA
OS5 KOXKHOI 3 AeTanen, a noTiM ysaranbHUTK Lo iIHOpMaLito 4O PiBHA KOXKHOIMO
3 efleMeHTIB KOHCTPYKLil, 40 PiBHA rpynu YHiiKOBaHMUX efieMeHTIB i 0O piBHA
npoekty KM B uinomy. ¥ ubomy pasi noTpibHO nunbHyBaTw, Wo6 nig yac geta-
nisadii He BiAXMNUTUCA Big cneumdikalil MeTanonpokaTy K y uinomy, Tak i 3a

KOXHOHO 3 i no3uuin (gus. n. B.7).

6.2 Cneuudikauis enemMeHTa KOHCTPYKUil

5.2.1 KoxxeH eneMeHT KOHCTPYKLiT, BKasaHU y BiJOMOCTi efleMeHTIB Npo-
ekTy KM noTpibHO po3rnsgatn sIK CyKynHicTb geTanewn, No3HavYeHUX HOMepPOoM
No3uLin y BiAOMOCTI eneMeHTiIB.

6.2.2 [Ina BM3HaA4YeHHA KiNbKICHUX XapaKTePUCTUK KOXXHOIO 3 eSfieMEHTIB
KOHCTPYKLUiT Mae 6yTn ckrnageHa cneuumdikauia Lboro eriemeHta 3a ¢OpMOto
6.1. KoxeH 3Bn4yanHun psgok diel Tabnuui, KpiMm OCTaHHbOro, BignoBigae oaHin
aetani gaHoro enemeHTa i BignoBigae NOHATTIO eneMeHTa cneuundikadii. B

OCTaHHbOMY PALKY 3a3HayalTb NigCYMKOBI AaHi.

15



ACTY XXXXX
Ta6bnuusa B.1 Cneuudikauis enemeHTa KOHCTPYKLUl

Moaunuia Moaunuia R,

neran KopoTka xapakTepucTtumka cneumd. M, T D H/MM2 K Ku
1 2 3 4 5 6 7 8

Pasom Mapka enemeHTa

6.2.3 KonoHkun tabnuui b.1 matoTb Takmn 3MicT:
— 1 —HoMmep noauuil anga gaHol getani y BiOMOCTi eNeMEHTIB;
— 2 — OOBINbHWUW TEKCT AN NOACHEHHS;
— 3 — HomMep no3uuil y cneumdikauii metanonpokaty npoekty KM, skuin
BignoBsigae npointo i MiLHOCTI MeTany Ansa gaHol getani;
— 4 — maca gaHoi geTtani y T;
— 5 —-"1", akWo MmeTanonpokaT Anga AaHol geTani BUroTOBNSKTbL 3aBOAM
Ykpainu; "0" — B iHLLOMY BUNaaKy;
— 6 — MiyHicTe MeTany ansg aaHol getani 'y H/MM?;
— 7 — MakcMmarnbHe 3Ha4YeHHs1 KoedoilieHTa BUKOPUCTaHHA ans AaHol ae-
Tani cepen ycix ek3eMnndapiB efieMeHTa 3 Liet0 MapKoto;
— 8 — cepeagHe 3Ha4YeHHs koedilieHTa BUKOPUCTaAHHA ANg AaHol getani
cepeq ycix ek3semnnsapis enemMeHTa 3 Lieo MapKolto.
6.2.4 [1aHi KonoHkn 4 BM3Ha4aloTb 3a npoektoMm KM, oaHi KONIOHKM 5 — Bi-
ANOBIAHO 0O HOMEHKNAaTypwu BiTYM3HSHOrO BMPOOHMUTBA MeTaronpokaTy, AaHi
KOJTOHKM 6 — 3 BigomocTi eniemeHTiB npoekty KM, gaHi kofioHok 7 Ta 8 — 3a pe-

3ynbTartamu po3paxyHkiB 4o npoekty KM (aus. B.3).

5.3 BusHayeHHA KoedpilieHTIB BUKOpUCTaHHA Ana geTani

5.3.1 3 meTol0 YyHichikauil, oguH | TON caMuin eneMeHT 3 ycima cBoIMU ae-
TansMu NOBTOPKETLCHA B KOHCTPYKUIiT AesKy KinbKicTb (Hagani — n) pasiB. Ekc-

nnyatauinHy npuaaTHICTb KOXHOMO ek3emMmnnspa KoXHOI getani y npoekti KM
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NepeBipsloTb po3paxyHkamu, B pesynbTaTi Yoro Ansl KOXHOI geTarni BUHMKAae

NeBHa KiSIbKICTb HOPMOBAHMX PO3pPaxyHKOBUX HEPIBHOCTEN TaKOro Tuny:

K, <1 (i =1,...,n), (6)
ae p — BUA NepeBipKkn (3a MILHICTIO, 3a CTIMKICTIO, TOLWO), / — HOMep eK3eMnsis-
pa. [leTanb BBaXalTb eKcrnyaTtauiiHo NpugaTHOo, AKLWO BCi Ui HEpPIBHOCTI 3a-
AOBOJIbHAKTHCA.

6.3.2 3a unmMn HepiBHOCTAMM N KOXXHOrO ek3emnndapa getani Tpeba su-
3Ha4YUTN KoediliEHT BMKOPUCTAHHSA, obunparoum 3 ycix BUAIB NepeBipKM MaKcu-
MarnbHe 3Ha4YeHHS NiBOT YaCTUHU HOPMOBAHOT PO3PaxXyHKOBOI HEPIBHOCTI:

K = ml?pr,. (i =1,...,n). (7)

5.3.3 AKwo BUKOHaBeUb LIbOro OLiHIOBaAHHA BBaXae, WO AN AaHol AeTa-
ni Tpeba BMKOHATU Oo4aTKOBE NePEBIPAHHS, TO BiH MOXe Lie 3pobuTn i pesynb-
TaTu OO4AaTKOBOro NepeBIipAHHA OOMYYUTU OO0 iHWKWUX HepiBHOCTEW ONS BU3Ha-
YeHHA KoediuieHTa BUKOPUCTaHHA 3a dpopmyrnoto (7). Akwo ana geskoi getani
He BOAnoCcs BCTAHOBUTU XXOAHOT HEPIBHOCTI (Hanpuknag, ue KOHCTPYKTUBHa ge-
Tanb), cnig NpunuHAaTM ymosHo K= 0,5.

6.3.4 Micna uboro Tpeba 3HanTK Ta 3anucatu B Tabnuuw b.1 makcnma-
NbHUI Ta cepegHin KoedilieHTU BUKOPUCTAHHSA ANa AaHol AeTani:

K=maxK; Ku=)K.In. 8)

[ie NOLYK MakKCMMyMY i NigCyMOBYBaHHSI BUKOHYIOTb 3 ypaxyBaHHSIM YCiX N ek-

3eMnnapiB gaHol getani.
5.4 BU3HavyeHHA KinbKiCHUX XapaKTepuUCTUK ANA efleMeHTa

6.4.1 KinbKiCHi XapakTepuCTUKN ona po3rnsayBaHOro eremMeHTa KOHCTpY-
Kuil Tpeba 3anucatn B OCTaHHin psagok Tabnuui b.1. Llen psaok 3anoBHOKOTH
TaK: y KOSIOHKY 2 Ans Ao4aTKOBOI igeHTUikauil 3anncyloTb MapKy efiemeHTa
KOHCTPYKLT; ¥ KONOHKY 4 — CyMy Mac YCix geTtanen JaHoro efieMeHTa; y KOmnoH-
kn 5 — 8 — BignoBigHi 3MICTy KONOHKN cepefHbO3BaXKeHi MOKas3HUKN ANs BCIEl Cy-

KynHOCTi feTanen faHoro efieMeHTa, e BaroBMm KoequiuieHToM € maca getani.
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5.5 Okpemi BUnagku

[ig Yac cknagaHHa cneuudikadii enieMeHTa KOHCTPYKLUiT MOXYTb TpanuTu-
CH TaKi oKpemi BUnagku.

5.5.1 Po3rnsgyBaHnn eneMeHT cknageHo 3 ogHiel aetani.

Tabnuua b.1 gng uboro enemMeHTa MIiCTUTb OAUH 3BUYAMHUIA | OOWH NiA-
CYMKOBUWN pSAOK. 3HAYEHHS Y KOSTOHKaxX 4 — 8 aAnsa umx pagkis cnisnagatoThb.

5.5.2 Po3rnsayBaHnn enemMeHT 3yCTpidaeTbCs B KOHCTPYKLUIiT OOMH pas.

Y tabnuvui b.1 ong uboro enemMeHTa faHi y KonoHkax K i Ku cnisnagatoTb.

5.6 BU3Ha4YeHHS KiflbKiCHUX XapaKTepPUCTUK A1 KOHCTPYKUil

5.6.1 BusHayeHHs KiNbKICHUX XapaKTepUCTUK AN KOHCTPYKUil Tpeba Bu-
KOHyBaTn y Tabnuui 3a ¢oopmoto b.2. Tabnuuto ckrnagatoTb Ha OCHOBI iIHGpopMma-
Lil, 9Ka MICTUTBCS Y NiCYMKOBUX pagkax Tabnuub Ang BU3HAYEHHSA KifbKICHMX
XapakTePUCTUK OS1 efIeMEHTIB KOHCTPYKLIl.

5.6.2 KoXXHOMY enemMeHTy KOHCTPYKUil y uin Tabnuui BigBOAATbL OOMH
3BMYanHuin psagok. Y konoHky 1 Tpeba sanncatm mapky BignoBigHOMO eneMeHTa,
Y KOJTOHKY 2 — KOPOTKY XapaKkTepUCTUKY LbOro erieMeHTa, Yy KONMOHKY 3 — 4YnCno
TaKUX eneMeHTIiB Y KOHCTPYKLIil. Y KonoHkn 4 — 8 Tpeba 3anucatv ogHONMEHHI
AaHi 3 NiACYMKOBOro psiaka Tabnuui BU3HaYEeHHS KiNbKiICHUX XapakTepUCTUK 4N
BiANOBIQHOrO enemMeHTa KOHCTpYKLUii. Okpemun psaok Tabnuui b.2 notpibHo Bi-

ABECTU AS19 OMNOMDKHUX AeTaneun, AKWwo Taki € y BidOMOCTI eneMeHTIB.

Tabnuua b.2 KinbKicHi XxapakTepucTukn Ana KOHCTPYKUil

Mapka R,

enem. KopoTka xapakTepucTtumka n M, T D H/MM2 K Ku
1 2 3 4 5 6 7 8

Ycboro Ana KoHCTpyKUil
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5.6.3 B octaHHbOMYy (nigcymkoBomy) psagky Tabnuui b.2 HaBogaTb Kinbki-

CHi XapaKTepUCTUKN OS11 KOHCTPYKLUIT, AKi BU3HAYaOTLCA 3a JaHUMUK nonepenHix
pAOKIB UiET X Tabnuui.

KonoHka 4 MicTUTb Macy enemMeHTiB KOHCTPYKLiT

M = Zne- /Me ; (9)
KonoHka 5 MiCTUTb YacTKy npokaTty BiTYN3HAHOro BUpOOHULTBA
D:Zne-Me-De/M. (10)

KonoHka 6 MiCTUTb cepefHbo3BaXKeHy MILHICTb meTany

R:Zne-Me-Re/M. (11)

KonoHka 7 MiCTUTb cepeaHbO3BaXXeHUN KoeduilieHT BUKOPUCTaHHS 0e3

ypaxyBaHHS Hag0aBoOK Ha YHibikaLito enemMeHTiB

K:Zne-Me-Ke/M. (12)

KonoHka 8 micTntb cepefHbO3BaXXeHUN KoedilieHT BUKOPUCTaAHHA 3 ypa-

XyBaHHAM HaabaBoK Ha YHidikaLlito enemMeHTiB

Ku:Zne-Me-Kue/M. (13)

Y dopmynax (9)—(13) iHOekcoM e no3Ha4yeHo HoMmep psiaka y Tabnuui b.2.
3MiHHa 3 iHOEKCOM e 3HaxoauTbCa y psaKy 3 Homepom e. Cyma po3noBCHOAXKY-

€TbCS Ha BCi 3BU4YanHi pagkm tabnuui b.2.

5.7 MNMepeBipAHHA geTanisauil

6.7.1 [Ina 3abe3neyvyeHHs BignoBigHOCTI AeTanisdauil MeTanoKOHCTPYKLUIN Y
Tabnuuax b.1 i B cneymndikauii metanonpokaty Tpeba BUKOHATU Take nepes.i-

PAHHSA:
Mp = ZMpe , (14)
e
ne M, — maca y nosuuii p cneundikauii metanonpokaty npoekty KM; M,e — ma-
cay psaaky Tabnuui b.1 ansa enemeHTa Mapku e, ie B KOSOHLi 4 CTOITb HOMep p.

Cyma nowmptoeTbes Ha Bei Tabnuui b.1. lNepeBipsHHA Tpeba BUKOHATU

AS151 BCiX 3Ha4YeHb p, AKi 3ycTpivaloTbca B Tabnuusx b.1.
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Kpim Toro, cymapHa maca y tabnuui 6.2 mae gopiBHioBaT1 CymMapHii maci

y crneuundikauil metanonpokaTty npoekty KM.

B.7.2 AKWo ouiHBaHHA SKOCTI KOHCTPYKTUBHUX pilleHb 3a LM cTaHaap-
TOM BMKOHYIOTb OHOYACHO 3 po3pobneHHsam npoekty KM, npeacraBneHHA Ko-
XKHOI no3uuil cneundikadii Cymoro Mac getanen erieMeHTIiB KOHCTPYKUiT Bigdy-
BAETbCA MPUPOLHIM LLNAXOM: came crneuundikauia eneMeHTa KOHCTPYKUIT € nep-
BUHHUM MaTepianomMm gnsa popmMmyBaHHA crieuundikaudil metanonpokaTty ans npo-
ekty KM.

B.7.3 AKwo X ouiHoBaHHA AKOCTI BUKOHYIOTb MICNA 3aBEepPLUEHHA NPOEKTY
KM, mMacu getanen BU3Ha4alOTbCA MOBTOPHO, NMpUYoOMy Moxe ByTn, Wo nisa i
NpaBa YacTuHa piBHocTen (14) ona geskol no3uuil cneumdikauii p He cniBna-
AaoTb. Y UbOMY pasi piBHICTb Mae ByTn AOCATHYTa KOpUryBaHHAM 3Ha4eHb M.
Ans uyboro BMnagKy nNpunycTMMO MPOMOpUinHO 36inbwntn abo 3MeHWnTn yci
3Ha4YeHHs Mpe, K MaloTb BiAHOLLEHHSA [0 Mo3uuii p, Wo6 AOCArTU BUKOHaHHA

piBHOCTI (14).
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OOOATOK B
(AOBIAKOBUW)
PEKOMEHOALII 0O CKNAOAHHSA 3BITY

3BiT NPO OUiHIOBAHHA AKOCTI KOHCTPYKTUBHUX PillEHb HA OCHOBI MPOEKTY

KM mae 6ytn ocpopmneHmin signosigHo o sumor ACTY 3008. Y ubomy gogatky

HaBefEeHO Ha3BW PO34iSliB OCHOBHOI YaCTUHM 3BiTY Ta pekomeHaauil wono i

CKnagaHHs.

B.1 Betyn

Y BCTyni MaloTb ByTW BUKNageHi:

nigctaBa Asnsi BUKOHaHHS poboTu;

cTaHgapT, 3a SiKMM BUKOHaHa poboTa;

meTa poboTu;

Ha3Ba NPOEKTY;

cTafia NPOEKTYBaHHS;

PO3POOHUK NPOEKTY;

3aMOBHWUK MPOEKTY;

KOpOTKuUM onnc ob’ekta OyaiBHMUTBA i CTaneBuX KOHCTPYKLIN, oxonre-
HUX MPOEKTOM;

cxema MeTarneBol KOHCTPYKLii (baxaHO aKCOHOMETPUYHA).

B.2 fAKicHi xapakTepucTuku

Y ubomy po3agini mae 6yTn HagaHa iHdopmaLis, BUKNageHa y goaaTky A.

B.3 KinbKicHi xapakTepucTuKu

Y ubOMy po3gini matoTb 6yTH HaBeaeHi:

TabnMus KiNbKiCHNUX XapaKTepuUCTUK,;

KiNbKICHI XapaKkTepucTuku BignoBigHo 00 po3ainy 8.
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B.4 JlopaTKoBi BuTpaTn metany

Y uboMy po3gini maTb OyTH HaBedeHi | po3’acHeHI faHi (B abContoTHOMY
i BIZHOCHOMY BWUMIpi) NpO AogaTKoBi BUTpaATU MeTany, obyMOBIeHi HepeTernb-
HUM MPU3HAYEHHAM Nepepi3iB eNeMeHTiB KOHCTPYKLUIT, YHidikauieo enemMeHTiB

KOHCTPYKLUIT i IX AeTanen i UCKPETHICTIO COPpTaMeHTy MeTaronpokary.

B.5 MuTtoMmi nokasHMKKN BUTpaT meTtany (SKLWoO €)

Y uboMy po3aini matoTb ByTU HaBeLeHi | pO3’ACHEHI MNTOMI MOKa3HUKN BU-

TpaTt MeTarny.

B.6 BucHoBku

Y BMCHOBKax BiAMOBIAHO 40O TEXHIYHOro 3aBAaHHSA MaloTb OyTU:

— OUiHEeHi AKICHI XapaKTepuUCTUKM 3a KOXHWUM i3 HanpsIMKiB, nepepaxosa-
HWX y po3aini n. 7.1 po3giny 7;

— HaBefeHi N OLiHEeHi KiNbKICHI XxapakTepUCTUKN 4N KOHCTPYKLT;

— HaBefeHi N ouiHeHi Jo4aTKoBi BUTPATU MeTany ASs KOHCTPYKU,T;

— HaBefeHi N ouiHeHi NMTOMI NOKa3HWKN BUTpaT MeTany (Ko €);

— OUiHeHa §KiCTb KOHCTPYKTUBHUX pilleHb ANA KOHCTPYKUIT B UiSIOMY Y

TepMiHax: "3agoBinbHa", "He3agoBinbHa";

— iHLWIi BUCHOBKW Ha po3CyA aBTOpPIB 3BITY.
B.7 PekomeHpauii

Y ubOoMmy po3gini matoTb 6yT pekoMeHaauil Takoro Tuny:
— npoekt KM nepepatn y BupobHMLUTBO;

— npoekt KM noBepHyTU Ans goonpautoBaHHS (BKasaTu, y YoMy came
nonsrae goonpautoBaHHs, Yy Mexax n. 5.1.3).

Mpumitka. Y pasi, 9KWO KOHCTPYKTMBHI PilLEHHSA OLiHEHO BMKOHaBLEM Npoekty KM
O[lHOYACHO 3 MOro po3pobnaHHAM (AMB. nigpo3ain 5.4), y BUCHOBKY Mae OyTu 3a3Ha4veHo, Lo
Hegonikn npoekty KM, BuaBneHi nig 4ac BUKOHaHHSA pobiT 3a UMM cTaHgapToM, yCyHeHi (abo,
O HeJonikiB Nif Yac BMKOHaHHSA pobIT 3a UMM CTaHO4apToOM He BusBreHo). MatTb 6yTh Ha-
BeeHi, pO3’ACHEHI i OUiHEHI KiNnbKiCHI XapakTepuUCTUKWN, 4OAAaTKOBI BUTpaATU MeTany i NUToMmi
NoKasHUKKM BUTpaT MeTtany (skwo €). Po3gin "PekomeHaauii” moxe 6yTu BiaCYTHIM.
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OOOATOK T
(AOBIAKOBUW)
NPUKNAOWN 0O HAMUCAHHSA 3BITY

OCHOBHA YACTUHA 3BITY

.1 Bectyn

Lla pob6oTa BukoHaHa 3a gorosopom Ne32136 Big 07 nunHa 2020 poky.

PoboTta BukoHaHa y signosigHocTi o ACTY XXXXX.

MeTa pobOTKN — OUiIHIOBAHHSA SIKOCTi KOHCTPYKTUBHUX pillieHb Ha 6asi pobo-
4ol gokymMeHTauii KM "MeTanokoHCTpYKUil KapKacy TOProBesibHOro LEeHTpYy Yy
M. IBaHKoBE".

CTtagia npoekTyBaHHsA P.

Po3pobHuk poboyoi gokymeHTauii KM: TOB "lMpomnpoekT".

3amMoBHUK poboyol gokymeHTauil KM: TOB "bygaeTans".

ToproBernbHUM UEHTp €ABNAe coboto onantoBaHy 6yaiBro 3aranbHO
nnoweto 3888 M*> 3 poamipamu B nnani 108,0x36,0 M. Bucota 6yaieni y rpebe-
HeBOMY BY3S1i cTaHOBUTL 8,4 M. KpoK KOMOH y KpanHix Ta cepefHix pagax cra-

HOBUTbL 12,0 M.

KOHCprKTI/IBHa CxXemMa TOproBesyibHOro LeHTpy
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CTiHM BMKOHAHO i3 TpULWAPOBMX MeTaneBux CTIHOBMUX NaHeren, i3 3anoB-

HeHHAM 6a3anbTOBOK BATOH, BEPTUKASIbHOI PO3KNagKku. YXus nokpuUTTa CTaHo-
BUTb 2,5%. lNokpiBnsa 3anpoektoBaHa 3 PYroOHHOro nokputtsa tvny MNXB mem-
BpaHun, sika yknagaeTbCsa No HaniBXopcTKkoMy yTensntoBadvy. B yactuHi 6yaisni Ha
YMOBHI no3Hauui +4,200 BnawiTtoBaHO NepekpuTTa nnowiero 432 m? i3 MOHORI-

THOrIo 3aﬂi306eTOHy no ctanesux Garnkax.

[.2 AAKicHi xapaKTepucTuku

[.2.1 TTpUHLNNOBI KOHCTPYKTUBHI PiLLIEHHS

3ararbHi KOHCTPYKTUBHI pilleHHS Kapkacy — TUMOBi ANs AaHoro suay cno-
pya. CTivkicTe OyaiBni B NOB30OBXHbOMY HanpsiMky 3abeaneyeHa BepTukanb-
HUMMW B'AA3IMUM NO KONOHAaX, Y NonepevyHoMy HanpsiMky — poboTo pam 3 XKOpPCT-
KAM 3aKpinyieHHAM KOSTOH 00 (oyHAAMEHTIB i WapHipHMM KpinneHHam 6anok o
KONnoH. OcobnuMBICTIO KOHCTPYKTMBHUX pilleHb € BiACYTHICTb B'i3€M MO NMOKPUT-
T0. [1pocTOpOBY XOPCTKICTb ByAiBni 3abe3nevyeHO 3a AONOMOroOK OMCKY MOK-
pUTTSA i3 NPOdiNbLOBAHOIO CTareBoro IMCTa, 3aKpinsieHoro 4o NporoHis.

OnTumisauinHi MeToau i BapiaHTHe NPOEKTYBaHHSA OS5 MOLUYKY KOHCTPYK-
TMBHOI CXeMW HE BUKOPUCTAHO.

BignosigHO A0 KOHUenNUil cTanoro po3BUTKY MOHTaX nepeabayeHo 3ainc-
HUTKU Ha BoNTOBMX 3’€QHAHHAX, SKi O03BOMATb PO3idpaTy KOHCTPYKLUiO ANS
MOBTOPHOIrO BUKOPUCTAHHS, AJ1 NPOBEAEHHA PEKOHCTPYKLUIiT abo ang ytunisauil.

KOHCTpyKUiHI enieMeHTn yHidikoBaHi. 3a 3aranbHol KifIbKOCTi 246 KOHC-
TPYKUIMHUX efIeMEHTIB KiNbKiCTb MapOK CTaHOBUTL Jiiie 16.

[Mepepi3n Ta po3Mipn efieMeHTIB 3anpOeKTOBaHi Tak, LLO BCi KOHCTPYKLIT
MOXYTb OYTW BUroTOBIEHI Ha Byab-AKoMy 3 cepTudikoBaHUX 3aBOAiB MeTario-
KOHCTPYKLIN YKpaiHu.

[[@abapuTn Ta Maca KOHCTPYKLUIN 003BONATL NepeBe3Tn iX Ha Oyadisenb-
HUN MangaH4YnK 6e3 BUKOPUCTaHHS cnewusaxoiB Woao TpaHCNOpPTYBaHHS.

MoHTaX He noTpebye BMKOPUCTaAHHS cneuianbHUX KpaHiB. YCi MOHTaXHi

3’egHaHHA — OONTOBI.
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3axoam LWoOo 3axucTy MeTaneBux KOHCTPYKLUiIN Big KOpPO3il BUPILLEHO Cy-

MICHO i3 BOrHe3axuctoMm. [lpoektom nepenbayvyeHO HaHeceHHA r'pyHTOBKU [P-
021 (2 wapwu no 30 MkM). AK (iHiLHe 3aXMCHE NPUNHATO BOrHE3axXUCHe MOKPUT-
T8 TMny «lpotepm CTiny.

Po3paxyHOK kapkacy Ana BU3HAYEHHSA KPUTUYHUX TemnepaTyp Ta noja-
nblUe BU3HAYEHHS HEOBXIOHOT TOBLUMHM BOrHE3AXUCHOMO NMOKPUTTS (YM MOro Bi-
ACYTHOCTI) He BUKOHYBaBCH.

[.2.2 ABTOMaTM3aLis po3paxyHKiB

PospaxyHok kapkacy 6yaisni BUKOHaHO y nporpamHomy komnnekci SCAD
Soft Bepcia 11.3, niyeHsia Ne31C5527C.

Kapkac OyagiBni 3MogenboBaHO MO MPOCTOPOBIN CXeMi i3 NPOCTOPOBMX
CTPWXHEBUX enemeHTiB. B moaeni BukopmuctaHo 685 CTpwxHiB i 342 By3nu.

[MepeBipky Hecyyol 3gaTHOCTI BinblIOCTi nepepisdiB (MILHICTb, CTIMKICTb)
BUKOHAHO aBTOMAaTM30BaHUM CMNOCOOOM 3 BUMKOPUCTAHHAM MPOrpamMHOro Kom-
nnekcy SCAD Soft.

[1ig Yac nepeBipAHHA KOHCTPYKLIA 3@ OPYroto rpynor rpaHUYHUX CTaHiB,
3HaYeHHs nepemMillleHb Ta NPOrnHiB, OTPUMaHI i3 pO3paxyHKOBOI CXeMU, Nepesi-
PeHi Ha BiANOBIOHICTb HOPMaTUBHMM BUMOTraMm.

[.2.3 ABTOMaTM3aUiA KOHCTPYOBAHHSA

[Mepepi3n npokaTHMX NpodoiniB ANs OCHOBHUX eneMeHTIB nigibpaHi 3 BUKo-
puctaHHaM nporpam nakety SCAD Soft.

[MepeBipsAHHA MILHOCTI BYy3fiB Ta geTanen BMKOHaHO aBTOMaTU3OBaHUM
MEeTOOOM i3 3acToCyBaHHSAM [onoMikHMX nporpam nakety SCAD Soft Ta
Mathcad Ta py4HMm cnocobom.

KpecneHHst po3pobneHi B nporpami AutoCad.

TexHonorii 3D mogentoBaHHA Ta BIM-TexHonoril He 3acTocoBaHo.

[.2.4 Cnctema ynpaBsriHHA AKICTIO

Y TOB "TMpoMnpoekT" (pyHKUIOHYE cnucTema ynpasniHHA SKICTIO NpogyKLuil
3a crangaptom 1ISO 9001 (ceptudikat TUV Thiringen Ukraine), sika 3a6esne-

Yye HaneXHy NepeBipKy po3paxyHKiB Ta KPECIEHb.
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Po3pobHukn poboumx kpecrneHb KM matoTb cepTudikatm Ha BUKOHAHHS

NPOEKTHNX POBIT.
BukoHaHi kpecneHHa Ta po3paxyHku 36epiraloTbCAa B apxisi nignpuemMcrsa

B NanepoBOMY Ta LM poBOMY BUIMA4,.

[".3 KinbKiCHi XxapakTepucTuku

KinbKiCHI XxapakTepuUCTUKN OS19 KOXHOro 3 KOHCTPYKUIMHUX erleMeHTIiB Ta

OS5 KapKacy B Uinomy HaBefeHi y Tabnuui IM.1.

Ta6nuua .1 KinbkiCcHi XxapakTepuCTUKU KOHCTPYKTUBHUX pilleHb

I\e/ljgf KopoTka xapaktepuctuka n M, T D H /";’Mz K Ku
1 2 3 4 5 6 7 8
K1 KonoHu kapkacy 20 0.75 1 243.7 | 0.94 | 0.89
K2 KonoHu kapkacy 16 0.74 1 2436 | 0.87 | 0.85
K3 KonoHn nepekputTa 5 0.39 1 2429 | 0.54 0.53
K4 KonoHn nepekputTa 6 0.39 1 2429 | 0.57 0.55
K5 KonoHu kapkacy 4 0.93 1 243.7 | 0.84 | 0.84
b1 Barnku nokputTs 26 1.05 1 2446 | 0.97 0.87
B1A Barnku nokputTs 4 1.4 1 2446 | 0.93 0.88
b2 Barnku nokputTs 42 0.492 1 245 0.93 0.92
B2A Barnku nokputTs 28 0.56 1 245 0.85 0.81
b3 Bankn nokputTa 20 0.763 1 245 0.87 0.72
Cb651 bankn nepekputta 4 1.37 1 3244 | 0.9 0.91
CB601 bankn nepekputta 10 0.89 1 2446 | 0.77 0.71
630 bankn nepekputta 37 0.22 1 245 0.87 0.77
BB1 BepTukaneHi B'asi 4 0.19 1 245 0.63 0.63
BB2 BepTukanbHi B'asi 2 0.33 1 245 0.7 0.7
p1 Poanipku 18 0.05 1 245 0.54 0.54
Ycboro [na KOHCTPYKUil B Linomy 246 | 144.2 1 2475 | 0.89 0.83

Po3paxyHKn KinbKiCHUX XapakTepUCTUK ANS KOXHOro 3 erieMeHTIB KOHC-
Tpykuil (Cneumndpikauii enemeHTIiB KOHCTPYKLiT) HaBegeHi B foaaTky 4O LbOro

3BITY.
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.4 lopaTKoBi BUTpaTU meTtany

Hani Tabnuui .1 nokasyoTb, WO 4OAATKOBI BUTPATU MeTany y NOPiBHAHHI

3 igeanbHUM KOHCTPYKTUBHUM piLIJeHHFIM Yy BiAHOCHUX OQNHMLUAX CKnaaarTb

Z=1-K=1-0.89=0.11. (15)
Y nepepaxyHky Ha TOHaXx crani BUTPATUN CKNaaaroTb
Z-M=0.11-144.2 =15.86 T. (16)

|peanbHOro KOHCTPYKTUBHOIO PilLIEHHSA JOCATTU HEMOXITMBO, NPOTE CKOPO-
TUTU 0OJATKOBI BUTpATM MeTany MoXHa. AHani3youn KinbKiCHI XxapaKkTepuCTUKu
OS5 eNleMeHTIB KOHCTPYKLUiT 3a3HavyaemMo, Wwo B enemeHTax B2A i Cb601 koedi-
LiEHTU BUKOPUCTaHHSA NosiciB 6anok 4ocuUTb HU3bKI | cknagatoTb BignosiaHo 0.80
Ta 0.69 (aus. Tabnuuyi .10 Ta .13). 3Baxatoum Ha Te, Wo banka B2A nosTo-
PIOETLCA B KOHCTPYKUIiT 28 pasie, a 6anka CE601 — 10 pasis, B igeani MoxHa
3MEHLUNTU BUTPATU CTari Ha Taky BENUYUHY
(1-0.80)-0.33-28+(1-0.69)-0.54 -10 = 3.522 T, (17)
a pearnbHO — NpUBGNMU3HO Ha 3 T.
[onaTtkosi BUTpaTK MeTany, Wo BUHUKIN Y 3B’A3KY 3 YHibikaLieo enemMen-
TiB KOHCTPYKLIiT, MOXYTb BYTU OUiHEHI KoediLiEHTOM
Zu=K-Ku=0.89-0.83=0.06. (18)
Takuin piBeHb O0oOaTKOBMX BUTPAT Ha YHi(pikauito erieMeHTiB LifkoMm npu-

NMHATHUN.

.5 MnTOMIi NOKa3sHMKU BUTpAT meTany

[Ans gadol Byaisni AouinbHO po3ginuTy NUTOMI BUTPATK cTari Ha ABi Yac-
TUHN — Ha Kapkac (6e3 ypaxyBaHHS O00O4ATKOBOrO MeEpekpuTTs) WO crnpunmae
nepeBaXXHO KNiMaTWU4Hi BASIMBK, | OKPEMO Ha JoAaTKoBe MepeKpuTTs, npusHa-
YeHe AON1s CTenaXHoro 3bepiraHHsA ToBapiB.

5.1 ButpaTu ctani Ha 1 m? nnowi 6yaisni (6e3 ypaxyBaHHsS [0AATKOBOMO
NepeKkpuUTTs) CTaHOBNATb:

P1=M1/S1=117 400/3 888 = 30.2 kr/m? (19)
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ae M1 =117 400 kr (Maca MeTanioKOHCTPYKLiN Kapkacy 6e3 nogaTkoBoro nepe-
kpuTTs); S1 = 108-36 = 3888 M? (3aranbHa nnoa 6yaieni).
BuTpaTtvt MeTany Ha 1 M? 4OAaTKOBOrO NepeKpUTTS CTAHOBMSIT!
P2 =M2/S2 =26 800/432 =62.0 kr/m?, (20)
ne M2 = 26 800 kr (maca MeTanoKOHCTPYKLUiN 0OOATKOBOro nepekputta); S2 =

432 m? (nnowa goaaTKkoBOro NeEpekpuTTS).

.6 BUCHOBKM

Poboui kpecrneHHsi po3pobneHi BignoBiAHO OO0 YMHHUX HOPM, NPaBUIl i
cTaHgapTiB. Hecyda 3paTHICTb Kapkacy Ta OKpeMux ernemeHTiB byaisni 3abes-
neyvyeHa.

Ana poTpuMaHHA KoHUenuil cTanoro po3BUTKY MOHTaX mnepenbayeHo
30iNCHUTN Ha BonToBUX 3’€QHaHHSAX, WO O03BONSE nerko nepeobnagHatu abo
yTUni3yBaTn MeTanesi KOHCTPYKLIT.

KOHCTPYKTUBHI pilleHHA BPaxoBYKTb Cy4acCHi YMOBU BUIOTOBIIEHHS, TPaH-
CMOpPTYBaHHA Ta MOHTaXy METanoOKOHCTPYKLIN.

Y npoekti KM nepenbayeHo cyyacHi 3acobu BOrHe3axncTty KOHCTPYKLUiN.

ABTOMaTmn3aLis cTaTUYHMUX PO3paxyHKiB 34iMCHEHa Ha Cy4aCHOMY PiBHi.

ABTOMaTM3aLiA KOHCTPYOBaHHA obmexeHa nigbopom nonepeyHux nepe-
pisiB eniemeHTiB. 3D Ta BIM-TexHonoril He BUKOPUCTaHO.

HanexHe nepeBipsaHHA po3paxyHKiB Ta KpecneHb 3abe3nevyeHo CUCTEMOIO
yrnpaBniHHA SKICTIO npoaykuii 3a ctaHgapTomM ISO 9001, ska yHKUIOHYE y BU-
koHaBug npoekty KM.

Y npoekTi KM JOCArHyTO TakmX KifIbKICHUX NOKa3HUKIB:

Maca meTany 3a npoektom: M =144.2 1

YacTka BUKOpUCTaHHSA BiTYM3HAHOro metanonpokaty: D =1 (100%).

CepeaHbo3BaXeHa MiLHICTb NpokaTy: R = 247,5 H/MM?.,

CepeiHbO3BaXXeHUN KoeqiLieHT BUKOPUCTaHHA 6e3 ypaxyBaHHA BTpaT Ha
YHicpikauito enemeHTie: K = 0,89.

CepeiHbO3BaXXeHUN KoedilieHT BMKOPUCTAHHA 3 ypaxyBaHHAM BTpaT Ha
yHigpikauito enemeHTis: Ku = 0,83
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Butpatn metany Ha 1 M? nnowii: P1 = 30,2 Kr/Mm? Ana kapkacy; P2 =

62,0 kr/m? ANa 0o04aTKOBOro NepekpuTTS.

BapTo 3a3HaunTn Ak nepesary, wo npoektom KM nepenbavyeHo BUroToB-
NEeHHS BCiX KOHCTPYKUIN 3 BiTYM3HAHOro metanonpokaTty. Npoekt KM xapakte-
PU3YETLCA BUCOKMM pPIBHEM YHidpiKauil enemeHTiB KOHCTPYKUin. [ogaTkosi Bu-
TpaTu meTtany AN OOCATHEHHS LUbOro — HEBESTUKI.

Y TOW Xe 4ac KoeilieHTU BUKOPUCTAHHA O OKpeMUX geTarnen enemeH-
TiB KOHCTPYKUIT, 30KkpeMa, 6anok B2A Tta Cb601, He gocuTb BUCOKI. 3a paxyHOK
NiOBULLEHHS UMX KOediLiEHTIB MOXHA 3MEHLLUUTU METaNIOMICTKICTb KOHCTPYKLIT
3a JOMNOMOrol He3HayHOro KopurysaHHsa npoekty KM.

3 ypaxyBaHHAM TaKOro KOPUryBaHHS SKICTb KOHCTPYKTUBHMX pilleHb 3a
npoektom KM "MeTanoKOHCTPYKLiT KapKacy TOProBenbHOro LeHTpy y M. IBaHKoO-

Be" MOXe OyTu BM3HAHa 3a40BifNbHOH0.

.7 PekomeHpauii

Poboui kpecneHHs KM "MeTanokOHCTPYKUil Kapkacy TOproBenbHOro
LeHTpy y M. IBaHkoBe" nosepHytr TOB "[MpomnpoekT" ans goonpattoBaHHS.
PekomeHpoBaHO nepernsHyTn nonepeyHi nepepisn 6anok 62A ta Cb601 3 me-
TOK 3MEHLLUEHHA BUTparT metany.

[Micna goonpautoBaHHS poboudi KpecneHHs nepenaTtn y BUpobHMLTBO.

OOOATOK 00 3BITY. CNELUU®DIKALIA ENEMEHTIB KOHCTPYKUII
[Ns KOXHOro enemeHTa KOHCTPYKUil, BKa3aHOro y BiAOMOCTI efeMeHTiB

npoekTy KM, BUKOHAHO OKpeMUN pO3paxyHOK KinbKiCHMX NokasHuKiB. Po3paxyH-
K, HaBefeHi B Tabnuusax .2 — .17, € oBrpyHTYBaHHAM KifTbKICHUX XapakTepu-

CTUK | JONYyYeHi 00 3BITY 3 OLiHIOBAHHA AKOCTI KOHCTPYKTUBHUX PilLeHb.

Tabnuus .2 Cneuundpikadin enemeHTa KOHCTpyKUil K1

Moaunuia Moaunuia R,

neran KopoTka xapaktepuctuka cneumd. M, T D H/MM2 K Ku
1 2 3 4 5 6 7 8
1 Monuui KonoHu 14 0.5 1 245 0.98 0.91
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rllloeivg]"_:? KopoTka xapaktepuctuka (I:-InoesLT#cit?. M, T D H /";’Mz K Ku
1 2 3 4 5 6 7 8
2 CTiHKa KOMNOHM 17 0.15 1 245 0.94 0.94
3 Hetanb 1 20 0.05 1 225 0.96 | 0.93
4 Hetanb 2 12 0.02 1 245 0.5 0.5
5 [etanb 3 14 0.01 1 245 0.5 0.5
6 [etanb 4 16 0.02 1 245 0.5 0.5

Pasom Konona K1 0.75 1 243.7 | 0.94 0.89

Tabnuusa .3 Cneuundikauina enemeHTa KOHCTPYKUil K2

rglj,oeigl]l':iﬂ KopoTka xapaktepuctuka (I:-InoesLT#cit?. M, T D H /";’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui KonoHwu 14 0.49 1 245 0.87 0.86
2 CTiHKa KOMOHM 17 0.15 1 245 0.94 0.94
3 Hetanb 1 20 0.05 1 225 0.97 | 0.88
4 Hetanb 2 12 0.02 1 245 0.5 0.5
5 [etanb 3 14 0.01 1 245 0.5 0.5
6 [etanb 4 16 0.01 1 245 0.5 0.5
7 Hetanb 5 15 0.01 1 245 0.5 0.5

Pasom KonoHa K2 0.74 1 243.6 | 0.87 | 0.85

Ta6nuusa .4 Cneuundikauina enemeHTa KOHCTPYKUil K3

rllloeivg]"_:? KopoTka xapakTepucTtumka (I:-InoesLT#cit?. M, T D H /";’Mz K Ku
1 2 3 4 5 6 7 8
1 MNonuui KonoHn 14 0.24 1 245 0.47 0.47
2 CTiHKa KOMNOHM 17 0.07 1 245 0.82 0.82
3 Aetanb 1 20 0.04 1 225 0.47 | 043
4 Hetanb 2 12 0.01 1 245 0.5 0.5
5 [etanb 3 16 0.02 1 245 0.5 0.5
6 [eTtanb 4 15 0.01 1 245 0.5 0.5

Pasom Konona K3 0.39 1 2429 | 0.54 0.53
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Tabnuusa .5 Cneuundpikauina enemeHTa KOHCTpyKUil K4

rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 MNonuui KonoHn 14 0.24 1 245 0.47 0.47
2 CTiHKa KOMNOHM 17 0.07 1 245 0.82 0.82
3 Hetanb 1 19 0.04 1 225 0.83 0.62
4 Hetanb 2 12 0.01 1 245 0.5 0.5
5 [etanb 3 16 0.03 1 245 0.5 0.5

Pasom KonoHa K4 0.39 1 2429 | 0.57 | 0.55

Tabnuusa .6 Cneuundikauina enemeHTa KOHCTPYKLUil K5

rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui KonoHwu 13 0.65 1 245 0.85 0.85
2 CTiHKa KOMNOHM 17 0.14 1 245 0.92 0.92
3 Hetanb 1 19 0.06 1 225 1 0.96
4 [eTtanb 2 12 0.03 1 245 0.5 0.5
5 [etanb 3 14 0.01 1 245 0.5 0.5
6 [etanb 4 15 0.01 1 245 0.5 0.5
7 Hetanb 5 16 0.03 1 245 0.5 0.5

Pasom KonoHa K5 0.93 1 243.7 | 0.84 0.84

Tabnuusa .7 Cneuundikadis enemeHTa KOHCTPYKUil b1

r}'f;";;"_:? KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monwuui 6anku 14 0.57 1 245 1 0.82
2 CrTiHka 6anku 16 0.42 1 245 0.99 0.99
3 Hetanb 1 20 0.02 1 225 0.5 0.5
4 [eTtanb 2 15 0.02 1 245 0.5 0.5
5 [etanb 3 16 0.02 1 245 0.5 0.5

Pasom Banka b1 1.05 1 2446 | 0.97 | 0.87
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Tabnuus .8 Cneuundpikauia enemeHTa KOHCTPYKUil B1A

rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui 6ankn 13 0.88 1 245 0.95 0.87
2 CriHka 6arnku 16 0.43 1 245 0.99 | 0.99
3 Aetanb 1 20 0.03 1 225 0.5 0.5
4 [etanb 2 15 0.03 1 245 0.5 0.5
5 [etanb 3 16 0.03 1 245 0.5 0.5
Pasom Banka B1A 1.4 1 2446 | 0.93 0.88
Tabnuusa .9 Cneuundpikauina enemMeHTa KOHCTPYKLUil B2
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui 6ankn 16 0.26 1 245 0.93 0.91
2 CriHka 6arnku 17 0.23 1 245 093 | 0.93
3 Aetanb 1 16 0.002 1 245 0.5 0.5
Pasom Banka B2 0.492 1 245 0.93 0.92
Tabnuus .10 Cneuundcpikaudin enemMeHTa KOHCTpyKUii B2A
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monwuui 6anku 16 0.33 1 245 0.8 0.74
2 CriHka 6arnku 17 0.22 1 245 0.93 | 0.93
3 Hetanb 1 16 0.01 1 245 0.5 0.5
Pasom Banka B2A 0.56 1 245 0.85 | 0.81
Ta6bnuus .11 Cneuundpikadin enemeHTa KOHCTPyKLUii B3
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui 6anku 15 0.44 1 245 0.96 0.71
2 CriHka 6arnku 16 0.32 1 245 0.74 0.74
3 Aetanb 1 16 0.003 1 245 0.5 0.5
Pasom Banka B3 0.763 1 245 0.87 | 0.72
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Tabnuus .12 Cneuundikadin enemeHTa KOHCTpyKLUil CB651

rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui 6anku 9 0.88 1 325 0.87 | 0.87
2 CriHka 6arnku 10 0.48 1 325 1 1
3 Hetanb 1 16 0.01 1 245 0.5 0.5
Pasom Banka CB651 1.37 1 324.4 | 0.91 0.91
Ta6nuusa .13 Cneuundikauis enemeHTa KOHCTpyKUii C5601
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Monuui 6ankn 13 0.54 1 245 0.69 0.6
2 CriHka 6arnku 16 0.28 1 245 0.98 | 0.98
3 Hetanb 1 20 0.02 1 225 0.5 0.5
4 [eTtanb 2 15 0.02 1 245 0.5 0.5
5 [etanb 3 16 0.03 1 245 0.5 0.5
Pasom Banka CB601 0.89 1 24455 0.77 | 0.7
Ta6nuusa .14 Cneuundikauis enemeHTa KOHCTPYKLUii 530
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 AsyTtasp Ne30 1 0.22 245 0.87 0.77
Pasom Banka B30 0.22 1 245 0.87 | 0.77
Tabnuusa .15 Cneuundcpikauin enemeHTa KOHCTpyKuUii BB1
rglj,oeigl]l':iﬂ KopoTka xapaktepuctuka En()esLT#cit?. M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Tp.159x5 5 0.15 1 245 0.67 | 0.67
2 Hetanb 1 15 0.03 1 245 0.5 0.5
3 [eTtanb 2 16 0.01 1 245 0.5 0.5
Pasom B’asi BB1 0.19 1 245 0.63 | 0.63
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Tabnuusa .16 Cneuundpikadin enemeHTa KOHCTpyKLUii BB2

rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Tp.159x5 5 0.25 1 245 0.77 | 0.77
2 Hetanb 1 15 0.05 1 245 0.5 0.5
3 Aetanb 2 16 0.03 1 245 0.5 0.5
Pasom B’asi BB2 0.33 1 245 0.7 0.7
Tabnuusa .17 Cneuundpikadina enemeHTa KOHCTPyKUil P1
rglj,oeigl]l':iﬂ KopoTka xapakTepucTtumka Eﬂ%?#g_ M, T D H /ﬁ’Mz K Ku
1 2 3 4 5 6 7 8
1 Tp.102x3 6 0.03 1 245 0.57 | 0.57
2 Hetanb 1 15 0.01 1 245 0.5 0.5
3 [eTtanb 2 16 0.01 1 245 0.5 0.5
Pasom Posnipku P1 0.05 1 245 0.54 0.54
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OOOATOK
(AOBIAKOBUW)
LUNAXU NIABULLEHHA AKOCTI KOHCTPYKTUBHUX PILLEHb

3 MeTol NiABULLEHHA SIKOCTi KOHCTPYKTMBHUX pilleHb MeTaneBuX KOHC-
TPYKUiN Cnig BUKOPUCTOBYBATU HACTYMHI pekoMeHgauil.

1.1 PauioHanbHe BepTuKanbHe KOMMOHYBaHHSA, BUBip BignoBigHOMO TUMy
Kapkacy, po3rnsg 3-X — 4-x BapiaHTiB Pi3HUX KOHCTPYKTUBHUX CXeM (Hanpukrag,
paMHWUIN KapKac 4n B'a3eBuin, pepmun Ym 6ankm NoKpUTTS, TOLLO).

1.2 EpekTnBHE rOpMU3OHTaNbHE KOMMOHYBaHHSA, BMOIp pauioHanbHOro
KPOKY KOSOH, (Hanpuknag, BUKOPUCTaHHA HEOOHAKOBOro Kpoky Bi4HuX i cepen-
HiX KOMOH, BigMoBa Bif 306inblleHHS NPOonbOTIiB TaM, e B LibOMY HEMa€E Heob-
XiOHOCTI, BMOaneHHs KONOH 3 NMpOCTOpYy Ae BOHW HedopeuyHi), pauioHanbHOro
HaNpPsAAMKY OpieHTaUil HECy4YMX KOHCTPYKUiM (Hanpuknag, y Kapkacax JoriCTU4HUX
LeHTPIB HEeCYyYi KOHCTPYKLiI BapTO OpiEHTYyBaTU B34OBX MPOI34iB CKNaACbKoro
TpaHCcnopTy).

1.3 Bnbip nepeBaxHO MicueBUX maTtepianis i BITYUSHAHOMO COPTAMEHTY.
OpieHTauisa Ha NpodifibHWUI | PaCOHHUI NPOKaT BITYN3HAHOIO BUPOOHMKA 3HAY-
HO 3MEHLUYE BapTICTb i CKOPOYYE CTPOKU peanisavii NpoekTy.

[.4 3acTocyBaHHS 3BapHUX NUCTOBUX MepepisiB 3aMiCTb MpoKaTHUX. Y
BUNagkax obMeXXeHOCTi copTaMeHTy npokaTy ueun 3axig L03BONsS€ €KOHOMHO
KOMMOHYBaTK NOTY)XHi enemMeHTU Kapkacy.

.5 3acTocyBaHHS 3MIHHOroO nepepisy enemeHTiB. 3MiHHUN nepepi3 ene-
MeHTa 03BOSSE JOCAITM EKOHOMIT Y 3BapHUX KOHCTPYKLIAX.

.6 BukopuctaHHsa nepcopoBaHnx enemeHTiB. lepdopauil 403BOMATL
3MEHLUNTM METANOEMHICTb, @ TaKoX 3MeHLUTN ByaiBenbHY BUCOTY NepeKpUTTS
3a paxyHOK NponycKy KOMYyHiKaLi y NOro ToBLL,.

[.7 3acTtocyBaHHs cTani nigBuLeHol MiLHocTi — S275, S355, S420, S460
M/ML Ta iHWwwuX, sKi BUpobnsTbes B YKpaiHi. Lle gae amory cyTTeBO 3MEHLLNTU

METaNnoOEMHICTb | BApTIiCTb BUrOTOBITIEHUX 3 HET EflEMEHTIB.
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[1.8 3acTtocyBaHHs cTanebeToHHNX Ta cTane3anisobeTOHHUX KOHCTPYKLIN,

30KpeMa, NoeHaHHA cTaneBmx Banok nepekpuTTs i3 6eToOHHOK NINTO, 3ano-
BHEHHSI MOPOXHUCTUX MepepisiB KONOH 6GeTOHOM, Towo. Taki KOHCTPYKTUBHI pi-
LUEHHA O03BONATb 36iNbLLNTN XXOPCTKICTb Ta BOrHECTIMKICTb Kapkacy i gatTb
3MOry 3MEeHLUNTU KiSTbKICTb B'A3en.

1.9 3anpoBagpxkeHHa OyaiBenbHOro nignomy. Takun 3axia edekTuBHUIA
NPV NPOEKTYBAHHI BEMUKOMPOSTITHUX | KOMMO3UTHUX NEPEKPUTTIB.

.10 BUkopuCTaHHA TOHKOCTIHHUX KOHCTPYKLiM. 3amMiHa cTaHO4apTHUX Npo-
KaTHUX NPOroHiB Ha 3eT-noAibHi rHyTi npodini abo 3acTtocyBaHHA NpodifiboBa-
HOro HacTUNy SIK He3MOMHOI onanybku y NepekpuTTaX 3Ha4YHO 3MEHLLYE pecyp-
COEMHICTb KapKacy i ckopo4dye 4ac OyaiBHUUTBA.

.11 OnTumisauis KOHCTPYKUiT B LiNIOMY Ta OKpeMux 1i ernleMeHTIB i3 3a-
CTOCYBaHHAM 4YMUCENbHUX aBTOMATM30BaHMX MeToAiB. TakMM YMHOM MOXHa
3MeHWwuTn 3aTpaTtn go 8 — 10 BiacoTkiB.

[.12 PauioHanbHa yHidikauis enemeHTiB Ha etani KM. Takun 3axig
CMpPLLYE KOHCTPYKLIiIO i NPN3BOANTb 0O CKOPOYEHHS BUPOOHNYNX BUTPAT Npu Bu-
rOTOBMEHHI Ta MOHTaXi METanoKOHCTPYKLIN.

.13 BukopuctaHHa gudepeHuinoBaHoro BorHesaxmucty arigHo 3 JCTY-H
b B.2.6-211:2016 3anexHo Big piBHA HarnpyXeHoCTi erieMeHTiB. Lle gossonse
e Ha etani npoekty KM 3aknactu pauioHarnbHi pilleHHa Wono TUNiB nepepisis
| BOrHE3aXMCHUX MOKPUTTIB Ta CKOPOTUTU BUTPATN HA BOTHE3AXUCT i ekcnnyaTa-
Lit0 Kapkacy.

.14 3actocyBaHHA B npoekTi KM mManoeneMeHTHUX KOHCTPYKTUBHUX pi-
LWEHb i CyMIiLLLeHHST PYHKLIN (Hanpuknag Hecy4ol i oropoaxysarnbHol). Lli 3axo-
AN OalTb €KOHOMID Yy BUPOBHMUTBI Ta MOHTaxi i CNpOLLYOTb BOrHE3axucT
KOHCTPYKLIN.

.15 3acTocyBaHHA ogHocTafinHoro npoektyBaHHs (BIM). Lis HoBa Tex-
HoJoris 4O3BOMNSAE 3MEHLUUTU KiflbKICTb NOMWUITIOK i HECYMICHOCTEMN i3 apXiTeKTyp-

HUMW | IHXXEHEepHUMM YacTuHaMn npoekTy. Takox BIM-TexHonoril 3ymoBmnoTb
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3MEHLUEHHs CTPOKIB peanisauil NpoeKTy i HagalTb nepesarn y ekcnnyatauii

KOHCTPYKLIN.

.16 BukopucTtaHHs 36ipHO-po36ipHNX MeTaneBnx KOHCTPYKUin. Llen 3axig
Hafa€e MOXIUBICTb LLUBUOKOrO MOHTaXYy, yAOCKOHanNeHHa abo nigcuneHHs KOHC-
TPYKUiN, NepemMillleHHs KapKkacy Ha HoBe MicLe, 003BoSS€ 36inblumMT LWBUAKICTD
peHoBaLil i JeMOHTaXy Kapkacy, 3HU3UTU BapTIiCTb 3aMilleHHs, i Bignosigae Li-
NSIM CTanoro po3BUTKY i EKOHOMIT pecypciB.

[.17 BUKOPUCTaHHA KOHCTPYKTUBHUX MeToniB ANs 30ifblleHHs LOBroBiy-
HOCTi i KOPO3iMHOI CTINKOCTI MEeTanoKOHCTPYKLUiN. LIboro MoXxHa Jocartu 3a pa-
XYHOK BUbopy oopmMun nepepisis ennemMeHTiB, dka ybeaneyye KOHCTPYKLitO Bif He-
raTUBHMUX YMHHWKIB (Hanpukrag, CKYN4YeHHs nury, BUHUKHEHHA KOHAeHcaTy) i
LLUNAXOM CTBOPEHHA 3PYYHOCTI JOCTYNY ANs ornsay i 06CTeXeHHS KOHCTPYKLUIiN.

.18 BukopuctaHHA €BpONenCcbKuUX iMNIIeMeHTOBAHUX HOPM, SAKi € TifnKok
HOpMaTUBHOro 3abe3nevyeHHs1 NPOEKTYBaHHA MeTaneBnX KOHCTPYKLUIN B YKpaiHi.
Lle Mmoxe cnpocTuUTn BNpoBagXeHHSA NPOrpecnBHUX KOHCTPYKLIW, SKi BXXe anpo-
boBaHi Ha 3axogi, Ta, B OKpeMux BUnagkax, CrnpuaTtn nigBULLEHHIO ePeKkTUBHO-

CTi | 3HWKEHHIO PECYPCOEMHOCTI KOHCTPYKTUBHUX PilEHb.
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KntoyoBi cnoBa: meTtanesi KOHCTPYKUil, NpoekT KM, ouiHOBaHHSA AKOCTI,

KoeduiLliEHT BUKOPUCTaHHA, cneundikauia metanonpokary.
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