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3ABJAHHA
HA KBAJI®IKAIIMHY POBOTY 3/I0BYBAUY BUIIIOI OCBITH
€BTIOXOB MUXAWJIO IOPIMOBHUY

(mpizBumIe, iM’s1, 1O 6aTHKOBI)

1. Tema poGotun «byAiBHUUTBO 4-CEKLIWHOIO YUTJIOBOIO KOMIUIEKCY B M.

JIHIpOY»

KepiBHUK poOoTu _OBuapenko Oiekciit AHATOJIHOBUY, K. T. H., JOLIEHT

( mpi3BwIe, iM’s1, 0 GaTHKOBi, HAYKOBHUiI CTYIiHb, BUCHE 3BAHHS)

3aTBepkeHo Hakazom CHY im. B. Jlamsa Bim «12» sxoBTHsA 2022 poky Ne
28/14.08-O/1
2. CTpok nogaHHs CTyIeHTOM pobotn «15» mucronana 2022 poky

3. BuxizgHi gaHi 40 poOOTH: 3aBIaHHs, HAYKOBI Ta HOPMAaTHBHI JiKepesa

4. 3MiCT TUIIIIOMHOI pOOOTH (TIEpENTiK MUTaHb, SIK1 MOTPIOHO PO3POOUTH)

Poznin 1. ApxiTekTypHa 4acTHHA

HaBectn 00’eMHO-TIIIaHyBajIbHI pillieHHsT OY/iBIi, BUKOHATH TEIJIOTEXHIYHUIN
PO3paxyHOK, OOTPYHTYBaTH KOHCTPYKTHUBHI PIIIICHHS.

Poznin 2. KoHcTpyKTHBHA YacTHHA

BukoHaTu po3paxyHOK CXOJIOBOTO MapIly Ta CXOJIOBOTO MaliJaHUUKY.

Poznin 3. OcHoBu 1 hyHAAMEHTH

Bu3HaunTH 1HXXEHEPHO-TEOJIOTIYHI XapaKTEPUCTUKU AUISHKU OYAIBHULITBA Ta
OCHOBHI TIPUHIIMITY BIAIITYBaHHS (PyHIAMEHTY.

Po3nin 4. HaykoBa uactuna

[IpoananizyBaTu  iCHyIO4y  HOpPMAaTWBHY  0a3y  II0OJAO  BHUMOI [0
eHeproe(eKTUBHOCTI Oy/iBeNb, CyyacHI MIAXOAU JO0 TEIUIO130J1il. 3arponoHyBaTu
NPUHIUIY BIOCKOHAICHHS YIAIITYBaHHS TETIO130JSMIIIHIX CUCTEM.

5. [lepenik rpadiunoro matepiany: gacaau, IaHU, po3pi3H, CXOJA0BHUI MapIil Ta

CXOJ0BUM MalJaHYUK, I1aJbOBE MOJIE.



6. KoHcynbranTu po3ainB poOoTu

[Ipi3Bumie, iHiiamM Ta ITigmuc, nata
Poznin rocazua 3aBJaHHsI 3aBJaHHsI
KOHCYJIbTaHTa BUJIAB IPUIHSB
Pozmin 1. ApxitekrypHa yactrHa | OBuapenko O. A. 12.10.2022
Poznin 2. KornctpykruBHa OBuapenko O. A. 12.10.2022
JacTUHA
Pozmin 3. OcHoBu 1 pyrnamentn | OBuapenko O. A. 12.10.2022
Po3nin 4. HaykoBa yactuHa Oguapenko O. A. 12.10.2022
7. Jata Bugadi 3aBJaHHs 12.10.2022
KAJIEHJIAPHUM IIJIAH
Ne Hasga erarmiB aumniaoMHoi poOoTH Crpok [Tpumitka
3/m BUKOHAHHS €TariB
poboTtu
1. | Po3gin 1 21.10.2022 poky
2. | Po3min 2 28.10.2022 poky
3. | Po3min 3 04.11.2022 poky
4. | Po3nin 4 11.11.2022 poky
5. | OcraTouyne oopMIICHHS JUILLIOMHOI poOOTH 14.11.2022 poky
6. | Ilomepenniii nomyck (3axuct) poboTu Ha Kadeapi 15.11.2022 poky
7. | HampaBieHHs JUIUIOMHOI poOOTH Ha peLieH3yBaHHs 15.11.2022 poky

3100yBay BUIIOI OCBITH

KepiBHuk

€B1roxoB M. 1O.

OBuapenko O. A.




AHoTauis

€B1ioxoB M. 10. ByniBHUITBO 4-CEKLIHHOTO >XUTJIOBOTO KOMIUIEKCY B M.
Huinpo. CnemianbHicTh 192 «byniBHUITBO Ta MBUIBHA 1HXXEHEPIsS», OCBITHA
nporpama «byIiBHUITBO Ta HUBLIbHA iHXeHepis». JHimpo: CXiTHOYKpaiHChKUMA
HalioHanpHUl yHiBepcuTeT iM. B. Jlans, 2022 pik.

VY nepiromMy po3aiii «ApXiTeKTypHa YaCTHHAa» HaBeACHI 00’ €eMHO-TUIaHYBaIbH1
pIIICHHS], BUKOHAHUM TEIJIOTEXHIYHUN PO3paxyHOK OrOpOKYBaJbHOI CUCTEMHU Ta
OOTrpyHTOBaH1 KOHCTPYKTHUBHI pillICHHsI Oy TiBIIL.

Y npyromy posain «KoHCTpyKTHBHA YacTUHa» 3IIMCHEHHH pPO3paxyHOK
CXOJI0OBOr0 Maplily, SKUM BKJIKOYAE 301p HABAHTAKEHb, PO3PAXYHOK HA MILHICTh, HA
nedopmailii Ta Ha CTIAKICTh. TakoX B IbOMY pO3AUT 3TIHCHEHUNH PO3PAXyHOK
CXOJ0BOT'0 MailaH4YMKa.

VY tperboMy po3auti «OcHOBH 1 (pyHAAMEHTH» HaBEACHI 1HKEHEPHO-TE€0JIOTYH1
XapaKTePUCTUKU TUISIHKU OyIIBHMIITBA, a TAKOX OCHOBHI IMPUHLMIIM BJIAIITYBAaHHS
MaJbOBOr0 (PyHIAMEHTY.

Pozmin  «HaykoBa u4acThHa» NPHUCBAYEHUH pallioHami3amii KOHCTPYKIIi
BCHTHJILOBAHUX (hacaiB.

KitouoBi cnoBa: 0araTonoBepXOBUM KUTIOBUW OYyIMHOK, OTrOPOJIKYBaldbH1
CUCTEMU, BEHTUJILOBAHUH (hacal, TeII0130s11is Oy 1iBJIi, EHePro30epeKeHHS.

3arayibHa KIUJIBKICTh CTOPIHOK /73, KUIBKICTh pHUCYHKIB 13, Tabmuip 17,

BUKOPHUCTAHUX JKepen 51.
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BCTYII

AKTYaJIbHICTh TEMH.

3 wMeroro0 3abe3meueHHs eHeproeeKTUBHOCTI OyaiBenb MiHICTEPCTBOM
PEriOHANILHOTO PO3BUTKY, MIiHICTEpCTBOM eHepreTuku YkpaiHu Tta KaGinetom
MinicTpiB YKpaiHu NpURHATO PsJl HOPMAaTUBHUX aKTiB, PO3NOPSIKEHb Ta MOCTAHOB,
y SKUX MPOIKMCAHO YMOBH Ta MyHKTH, 110 PETYIIOIOTh TEIUIOB1 BTpaTtH OyaiBii. Kpim
TOTO, IIOPOKY TMPOBOJATHCS BCEYKPATHCHKI, MIDKHAPOJHI TPAHTHU, MPOEKTH Ta
nporpaMu (iHaHCYBaHHS IMiJIBULICHHS €HEProe(eKTUBHOCTI SIK ICHYIOUUX OyiBEINb,
TaK 1 Oy/IIBHUIITBA HOBUX €HEProe(PeKTUBHUX OYINHKIB.

Poznopsmxennsim Kadinery MinictpiB Ykpainu Ne 1803-p Big 29.12.2021 poky
CxBaneHo po3poOneHuit MIHICTEPCTBOM €HEPreTHUKM YKpaiHW IulaH [Jid 3
eHeproedekTuBHOCTI Ha repiof 10 2030 poky [44]. Lleti man nependadac BAUKOHAHHS
[porpamM CTHUMYJIIOBaHHS €HEproe(eKTUBHUX 3aXOAIB Yy OaraTrokBapTHUPHUX Ta
PUBATHUX KUTIOBUX OYMIBJISIX 13 3aMIPOBA)KEHHAM MOHITOPUHTY €(EKTHUBHOCTI Ta
PEe3yABTATUBHOCTI BIAMOBIAHUX IporpaM. Takox B paMmkax 1poro riany 01.08.2022
poky Kabinerom MiHicTpiB YKpaiHM BUHECEHO Ha TpoMajicbke 00roBopeHHs [IpoekT
Posnopsymxkenns KaGinery MinictpiB Ykpainu «lIpo cxBanennst JloBroctpokoBoi
cTpaterii TepMomojepHizanii OyaiBenb Ha mepiog Ao 2050 poky ta Konmemii
3aranpHOIEPKABHOT €KOHOMIYHOI I[IJTLOBOI MPOTPaMU MIATPUMKH TEPMOMOACPHI3aIi
oymiBenr Ha 2022-2030 pokwm». Ilg konmeniii mepenbadae B TOMY YHCIHI
BIIPOBA/PKCHHSI €HEProePeKTUBHUX 3aXOJiB Yy 1 MIIH. IHIUBIAYyaJIbHUX >KUTIOBHUX
OyniBnsax, y 20 Tuc. 6araToKBapTUpHHUX OyJMHKAX, a TaKOXk 30UIbIIEHHS KUIBKOCTI
HOBUX HAyKOBO-JOC/IIIHUIIKMX Ta 1HHOBALIMHO-TEXHIYHUX PO3POOOK 1010
TepMoMoOJiepHi3auii OyaiBenb. OAHUM 31 LUISIXIB TEPMOMOJIpHI3alii OyHiBIl €
BCTAHOBJICHHSI €()DEKTUBHOI TEIJIO130JIA1Ili, TOMY JOCHIPKEHHS 3 BIOCKOHAJICHHS

OTOPOJIKYBAJIBHUX CUCTEM aKTYaJIbHi.

MeTta gocJaiIKeHHs — BIOCKOHAJIEHHS CUCTEM TEIUIO130JIAII] 30BHIIIHIX CTIH.

3aBaaHHA TOCJIIIKEHHA:



1. Po3poOka mnpoekty ByaiBHUITBO 4-CEKIIMHOTO >XUTJIOBOTO KOMIUIEKCY B M.
JHinpo.

2. BuzHaueHHs BUMOT 10 eHEepProe()eKTUBHOCTI Oy IiBETIb.

3. AHaji3 cydyacHHMX TEXHOJIOTIH JI0 TETUI0130JIs1IiT Oy /1iBeIb.

4. BpockoHalleHHs IPUHIIMIIIB YJIAIITYBaHHS BEHTUJILOBAHUX (hacasiB.

O06’exT H0CiIzKeHHs — 6araTornoBepXOBUM KUTIOBUM OYIUHOK

IIpeamer nocaiukeHHsI — apXITEKTYpPHO-TUIAHYBaJIbHI Ta KOHCTPYKIIMHI
pilIeHHs 6araTornoBepXOBOTO KUTIOBOTO OYIMHKY Ta TEIJIO130JI1isl HOT0 30BHINIHIX
CTIH.

Metoau pocaigkeHnsi. Teopemuyni memoou: TEOPETUUYHUN aHATI3 Ta CUHTES,
KOHKpeTHu3arisi, abcTparyBaHHsS, IHAYKIlS Ta JEAyKINs, MOPIBHSHHS, aHAaJOTis,
kiacuikaiis, y3aranbHeHHs. Evnipuuni Memoou: CIOCTepEKEHHSI.

HaykoBa HOBHM3Ha oTpuMaHHMX pe3yJbTaTiB. [IpoBeeHO aHami3 CcydacHHUX
M1IX0/11B 10 TEIUIO130JIA1I11 Ta BU3HAYEH] MPUHIIMIIH T1ABUILICHHS 1i €(EeKTUBHOCTI.

TeopernuHi 3Ha4eHHs1 pe3yJbTaTiB Joc/ilKeHHsl. [IpoBeneHuii anami3
Cy4acHUX MIAXO1B TO TEIUIO130JIA1I11 J03BOJIsIE BUKOHYBATH MOJAJbIII JOCIIJKEHHS Y
HaMpsMi BIIOCKOHAJICHHS] eHEProe(peKTUBHOCTI Oy N1BEIb.

IIpakTH4He 3HAYeHHS OTPUMAHMX Pe3yJbTaTiB. B1OCKOHaNEHHS MPUHILIUIIB
yJIalTyBaHHS BEHTHJIbOBAaHUX (acaaiB J03BOJISE€ MIABUIIUTH €(PEKTUBHICTD iX
(GyHKIIIOHYBaHHS MTPU BCTAHOBJICHHI B IKOCTI OTOPO[KYBAIBHUX CHUCTEM.

Ctpykrypa Ta oocsar podoru. Kpanidikarmiitna po6oTa CKIagaeThes 31 BCTYIY,
YOTUPHOX PO3/LIiB, BUCHOBKIB Ta JIITepaTypu, ska MICTUTh 51 HailmeHyBaHHS.
3aranpHuii 00car kBasidikariitHoi podoTH — 73 CTOPIHOK, OOCSAT OCHOBHOTO TEKCTY —

61 cropiaka. Po6ora mictuts 17 Tabmuip Ta 13 pucyHKis.



Po3zain 1. ApxiTekTypHa yacTuHa

1.1. I'enepanbHUil IUIaH JUISHKH

Micriem OyIiBHHIITBA KUTIOBOTO KOMILIEKCY € M. J[Himpo, mpocnekT bormana
XMeNnbHULIBKOTO. BiH Mae 3pyuyHe po3TalllyBaHHS 3 TapHOI 1H(PACTPYKTYpPOIO.
[TpoexT renmnany Biamosimae BciMm Bumoram JIBH b.2.2-12-2019 «IInanyBanHus Ta
3a0y10Ba Teputopiii». JloTpumani iCHYIOY1 CaHITapHI Ta MPOTHUIIOXKEKHI HOpMHU. M.
Juinpo BigHocutbes g0 11 IliBaeHHO-CXIAHOTO KIIMaTWUYHOrO paiony [24] Ta I
TeMIepaTypHoi 30U [22].

Ha tepuTopii IIsSHKH pO3MIIIYIOTHCS YOTUPH CeKIiii OyAiBii. 3arajbHa IJioia
TOUTSTHKY i 9oTupu cekuii ckinagae 3 5043 ra. JKutnoBuii KOMIUIEKC Ma€ 3aKpUTY Bij
CTOPOHHIX JIOZIEHi Ta aBTOMOOUIIB TepuTopito. OXopoHa KOMIUIEKCY mependadae
BCTAHOBJICHHSI BIJICOCTIOCTEPE)KCHHS. BllacHUKKM KBapTUP 3MOXYTh MNpUIOATH
IHAUBITyaJIbHUM Tapa)k 3 BOPOTAMH y BUIJISIAL PoJieT ad0 MAapKyBaTH BJIAcHI aBTO Ha

BIJIKPUTUX CTOSTHKAX 3 HaBICOM.
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Puc. 1.1. Po3ramyBaHHs ceKIiii.

VY xommekci minaHyetrbest BukopucTaHHs midtiB dipmu OTIS. XKutnosuii
KOMILJIEKC 3alPOEKTOBAHUN B CTUJI, SIKMI ayTEHTUYHUI [IbOMY pailoHy MiCTa.

3arutanoBaHO  acanbTyBaHHS  MPUOYIMHKOBOI  TEPHUTOPIS  SKUTIOBOTO
KOMIUIEKCY, TPOTyapy MOKPUTI TPOTYaPHOIO IITUTKOO. 3eJIeH1 HaCaPKEHHS 103BOJISTh

3poOUTH JABIp OUIBII 3aTUIIHUM, MOPYY 3 KOMIUIEKCOM 3allPOKTOBAHUN TUTSUYHMA



MaiJlaHYUK 3 TOMJaJIKaMH Ta IHIIMMH po3BaramMu. Y MIIIKA JOCTYIMHOCTI Bif
HOBOOY/IOBH € TUTSY1 CaJKH, MKOJU, PUHOK, CyTIEpMAPKETH, 3yITMHKHA TPOMAJICHKOTO
TPaHCTIOPTY. By TMHOK, IO MPOEKTYETHCS PO3TAIIOBAHNN HA JOCTATHIA BiJCTaHI Bif
BeNMkoi Marictpali — Ci10005kaHCHKOTO MPOCIIEKTY, 10 TapaHTy€ MEIIKAHISIM THITY

1 9HCTE MOBITPAI.

1.2. O6’eMHO-TLUIaHYBAJIbHI pillleHHS

Knac BignosizansHocTi Oyaisimi - CC2, cTyminb BorHectiikocti - 1. MinimanbHi
MeK1 BOTHECTIMKOCTI OyAiBeIbHUX KOHCTPYKIIiK BignoBigaroTs JIbH B.1.1-7:2016 p.

TexHIKO-eKOHOMIYH1 MOKa3HUKHU 3BefieHl B Tanouil 1.1. ITnoma 3a0ygosu 1-1
cek1ii ckaanae 520 M2, BoHa Mae 8 MOBEPXiB 3aBBUIIKM 26,5 M. Bucora KiMHaT Bif

MOJTy /IO CTeJN cKiIanae 3 M, 10 BIATOBIAA€ ICHYIOUUM HOPMaM.

Taomurg 1.1 — TexHIKO-€EKOHOMIYHI TOKA3HUKA

10

Iloka3Huku
No HailimenyBanHs Om.
Cekwia C1 | Cekmig C2 | Cekmig C3 | Cexkmisg C4
1 |Ilnoma qiMsSHKH ra 3 5043 (mys OyniBHUITBA OIOKIB 1-4)
2 |Inomra 3abynoBu M2 520,0 470,0 475,0 520,0
3 |IToBepxoBicTh IIT. 8 7 6 6
4 | YMOBHa BUCOTa OYJUHKY M 26,5 26,5 26,5 26,5
5 | KinbkicTs kBapTHp:
IIT. 39 29 27 30
B T. 4. | -KIMHaTHHAX
6 |I[Toma >kUTI0BOTO OYIUHKY M2 3676,0 2927,0 2518,0 2750,0
7 |ILmomia kBapTUP M2 2223,0 1818,0 1746,0 1724,0
[Tnomma miTHIX npuMimeHs (i3
8 M2 137,0 96,0 81,0 102,0
3HUIIYIOYHM KOe(]illieHTOM)
9 |3arambHa rIoma KBapTHP M2 2360,0 1914,0 1827.0 1826,0
[Ti10111a HEXXUTIOBUX
M2 87,0 - - -
10 | npumMitieHb
IITo11a HEXKUTIIOBUX
11 mpumimens (rocmoaapchKi M2 134,0 138,0 215,0 84,0
KOMOpH)




12 [[Tmoma TeXHIYHUX TPUMIIICHb M2 9,0 18,0 10,0 10,0

13 [[lnomia migBaIbHUX MOBEPXiB M2 - - 404,0 -
byniBenbHUiA 00'€M B T.4.

14 Bume BigM. +0.000 M 11950,0 10283,0 8300,0 8940,0
Hok4ge BigM. +0.000 1335,0

[Nepmuit moBepx Mae 27 HEKUTIOBUX MPUMIIIECHHS, JIE TUIAHYETHCS PO3MICTHTH
rOCIOIapChKi KOMOPH, HACOCHY, OJIHE TEXHIYHE MPUMIIICHHS Ta OJHY KBapTHUPY
momero 54,3 M2, Ha 2-my noBepci po3MilyeTbest 5 KBapTHp, Ha MOBEPXAX 3 3 110 7
PO3MINIYETHCS TI0 6 KBapTHUP. 8-if MOBEPX CKIATAIOTh 3 KBAPTUPH, JBI 3 IKUX MAlOTh
BenuKi Tepacu momero 15,4 M2 ta 18,4 m? (tabn. 1.2 — ta6n. 1.6). Koxna ksaptupa
Ma€e HEOOXiJIHe YCTaTKyBaHHsS Ta BEIWKY KyxHI0. KBapTtupum maroth OamkoH abo
JOJKII0, B JIESIKAX HasgBHUU 1 OankoH, 1 Jomxkis. Jns Ouibll  e€deKTHUBHOTO

BUKOPUCTAaHHA IUIOLII CaHBY30J B KBapTHpax cyMminieHui. [lmaHyBaHHA KBapTup

BUILHE Ta BCTAHOBJIIOETHCS 3a 3aMOBJICHHSIM BJIaCHHUKA.

Tabmus 1.2 — Excrimikairist mpumimess miany zHa Biam. 0.000

Howmep
) HaitmenyBanus IInoma M2
MPUMIIICHHS
KsapTupa 1

1 3aranpHa KiMHAaTa 34,8

2 Kyxus 15,2

3 CanBy3oi 43
[1noma kBapTHpH 54.3
3aranpHa IJI0M1a KBAPTHPH 54,3

5 CxomoBa IIomaaKa 27,3

6 Hexutnose npumimieHHs 81,8

7 CaHnBy30I1 49

8 TamOyp 3,5

9 Hacocna 5,2

10 TexHIYHE MPUMIIICHHS 3,4

11 HexwuTnose npumimeHHs 4.6

12 Hexwutnose mpuMitieHHs 4.7
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13 HexuTnose npumimieHHs 4.4
14 Hexutnose npumimeHHs 4,6
15 HexuTnose npumimieHHs 4.6
16 HexuTnose npumimieHHs 55
17 Hexwutnoe mpuMinieHHs 55
18 HexwuTnose npumimieHHs 4.6
19 HexwuTnose npumiiieHHs 4.6
20 Hexwutnoe mpuMinieHHs 4.5
21 HexuTnose npumimieHHs 4.6
22 HexuTnose npumimieHHs 4.3
23 HexwutnoBe mpuMinieHHs 4.5
24 HexuTnose npumiiieHHs 5,6
25 HexuTnose npumiiieHHs 5,6
26 HexwutnoBe mpuMinieHHs 55
27 HexwutnoBe mpuMinieHHs 4.6
28 HexuTnoBe npumiiieHHs 4.8
29 HexwutnoBe mpuMinieHHs 4.6
30 HexwutnoBe mpuMinieHHs 5,0
31 HexuTnoBe npumiiieHHs 5,0
32 HexwutioBe mpuMinieHHs 5,0
33 Hexutnose npuminieHHs 48
34 HexwutnoBe mpuMitiieHHs 5,4
35 HexwutioBe mpuMinieHHs 5,6
36 Hexutnose npuminieHHs 54
37 HexwutnoBe mpuMitiieHHs 5,4
38 Kopumop 65,5

Ta6nus 1.3 — Excrutikariist IpuMIllieHb I1any 2-To MoBepxy Ha BiamiTii +3.300

2

IInowma, m
HalimenyBanHs
Ksaprupa 2 |kBaptupa 3 |Ksaptupa 4 | KBaptupa 5 | KBaptupa 6
1 |3aramnsHa KiMHAaTa 57,4 40,8 20,5 53,6 51,7
2 |Kyxus 10,5 15,0 202 15,0 15,2
3 |CanBy3on 49 5,8 48 6,2 4.4
4 |BankoH 0,8 - - - -
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[Tnoma kBapTHpH 72.8 61,6 455 74,8 71,3
3aranpHa MJI011a KBAPTHPHU 73.6 61,6 455 74,8 71,3
6 |CxomoBa momaaka 36,5
7 |CanBy3071 34
8 |Ilpumimenns yepr., nepc 7,2
9 |Xox 14,8
10 | TamOyp 4,8

Ta6mus 1.4 — Excrutikariist IpuMIIeHb IJ1aHy 3-T0 MoBepxy Ha BiaMITI +6.600

N Haitmeny- [Tnoma, m2
) BaHHs  |KBaptupa 7|KBaptupa 8|Kaptupa 9|Ksaptupa 10Kaptupa 11/ KBaptupa 12
3aranpHa
1| 51,6 35,5 20,4 20,4 34,2 51,6
KiMHAaTa
2 |Kyxns 10,5 15,0 15,4 15,4 15,0 94
3 |CanBy3on 49 5,8 4.8 48 5,8 4.4
4 | Jlomxist 1,4 1,7 1,4 1,4 1,7 1,9
5 |baxkon 0,8 0,8 - - 0,8 -
[Tnoma kBapTUpU 67,0 56,3 40,6 40,6 55,0 65,4
3aranpHa  IUJIOIIA
69,2 58,8 42,0 42,0 57,5 67,3
KBapTHPHU
7 CxopgoBa mIomaaKa 36,5

Tabmuus 1.5 — Excrutikariisi mpuMiIeHb TIaHy TUTIOBOTO TTOBEPXY Ha BIMITII.

+9.900, +13.200, +16.500, +19.800

[Tnoma M2
Ne | HaiimenyBanns | Kaptupu | KBaptupu | KBaptupu | kxBaptupu | KBaptupu | KBaptupu
13,19,25,31|14,20,26,32|15,21,27,33|16,22.28,34|17.23,29,35|18,24,30.36
1 3?1ram,Ha 51,6 35,5 20,4 20,4 34,2 51,6
KIMHaTa
2 |Kyxnsa 10,5 15,0 15,4 15,4 15,0 94
3 |CanBy3on 4.9 5,8 4.8 4.8 5,8 4.4
4 | Jlomxist 1,4 1,7 1,4 1,4 1,7 1,9
5 |BankoH 0,8 0,8 - - 1,6 -
[1noma kBapTHpH 67,0 56,3 40,6 40,6 55,0 65,4
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3aranpHa miomna
69,2 58,8 42,0 42,0 58,3 67.3
KBapTHPHU
7 | CxoxoBa IuIomaaKa 36,5

Tabmuns 1.6 — Excrumikaifiss npuMinieHb MjiaHy 8-TO MOBEpXy Ha BiAMITII

+23.100

IInoma, M2
Ne | HalimenyBaHHs Ksaprupa| Ksaprupa| Ksaprupa Ne | HalimenyBaHHs [Tnoma, m?
37 38 39
1 3?1raana 64,7 48,8 51,6 8 |Cxomosa moraaka 31,3
KiMHaTa
2 | KyxHs 10,5 24,7 94
3 |CanBy3on 4,9 6,2 4.4
4 | JTomxist 14 1,7 1.9
5 |Tepaca 15,4 18,4 -
6 |Bankon 0,8 1,6 -
ITnomia kBapTupi 80,1 79,7 65,4
3arajbHa IJI011a 97.7 1014 67.3
KBapTUPH

1.3. TensiorexHiYHUHA PO3PAXYHOK

Omnip Teruionepeaaydi CBITIONPO30PUX KOHCTPYKUINA mpuiHatu 3rigHo JIbH
B.2.6-31-2016 «TemmoBa i3omsmist OyamiBenb». Omip Teruionepenadi Juisi BiKOH
0,75 mM*C/Br.

30BHIIIHI ~ OTOPO/KYB&JIbHI ~ CUCTEMH  BJAIITOBAHI 32  MPUHIIUIIOM
BEHTWJILOBAHOTO (pacaay. BiH nossirae BiH B KPIIUICHHI Ha CTIHY KapKacy, Ha SIKU BKe
MOHTYIOTBCSl CHellialbHl MmaHem. He 3Bakaroum Ha CKJIQJHICTh BUKOHAHHS Taka
CHUCTEeMa Jla€ JOJAaTKOBY IepeBary OCKUIbKH MiX OOJHUIIOBAJIbHUMHU MaHEIsIMU Ta
TETUJI0130JIAIITHIM MaTepiajioM, B3JIOBXK CTIHH, IPOXOJAUTH MOBITPs. Taka BEHTHIIALIIS
MEePENIKO/KAE YTBOPEHHIO KOHJICHCATY .

B mpoekTi BIAIITOBYIOTHCS JBa BapiaHTU YTEIUICHHS: JIi MOHOJITHOI
3a11300€TOHHOI CTiHM TOBIMHO 400 MM Ta CTIHM 3 ITOBHOTUIOI CHJIIKATHOI LIETIIN
ToBITMHOIO 380 MM. [Tpu boMy B 000X BHITaIKaX BUKOPHUCTOBYETHCS BEHTHUIIHOBAHHM

dacan 3 KepaMOTpaHITHUMH TUIUTAMHU.
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J,LJZJ’L 150 L 380
i

Puc. 1.2. Cxema yrensienns ¢gacajis:
@) - CTiHA 3 MOBHOTLION cHUTiKaTHOI HerJim ToBIHHOI0 380 MM; §) — cTiHa 3

MOHOJIITHOTO 3a/1i300eTOHY TOBIIUHOK 400 MM.

Jlnst  yTeIUieHHS ~ BUKOPUCTOBYETHCS ~ MIHEpAJOBaTHUM  yTEIUIIOBAaY
TEXHOBEHT EKCTPA (CII) ToBmuuO0M0 150 MM.
[TepeBiprMO TOCTATHICTH TEILIOI30JAIIHOTO 1mapy 3a yMoBoto [23]:
Ran = quinr
1€ Rymin — MiHIMaIbHO JIONMYCTHME 3HAYEHHs OMNOPY TEIJIONEpeaadi Hempo30poi
OTOPOJI>KYBAJIBHOT KOHCTPYKIIIi, 111 30BHIIIHIX CTiH OY/IIBJI1, 1110 3HAXOIUTHCS Y |
TeMIIepaTypHiii 3001 Rgpin = 3,3 M B—KT [11];
Ryyp — TpHUBENEHMH ONIp TEIUIONEPENAdl HEMPO30POi  OrOPOJKYBAIBLHOI

KOHCTPYKIIi

e a,, ., — Koe(MIlleHTH TEIUIOB1aaayl JJIsI BHYTPIIIHLEOI Ta 30BHIIIHLEOI HOBEPXOHD
6 3

BT

M2-K

OTOPOJHKYBAIBHOI KOHCTPYKIIi, JAJI 30BHIMIHIX CTIH Q, = 8,71;—1(, a, =23
[22];

§; — TOBILMHA [-T'0 MIAPy OrOPOJIKYBAIbHOT KOHCTPYKIIiT (Tabnums 1.7);

Aip — TEIUIONPOBIAHICTL MaTEpialy i-ro Imapy OropoKyBalbHOI KOHCTPYKII B
PO3paxyHKOBHMX YMOBax eKcIutyarartii (tadmuigt 1.7).
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Tabmuns 1.7 - Temnodi3zuyHi XapaKTEpPUCTUKHM LIETVIIHOT CTIHM HaBeEHI B

TabIuL
Po3paxynkoBa
Ne Hazpa matepiainy ['ycTtuna po, Kr/M° | TEIUIONPOBIIHICTH
Ap, BT/(M-K)

BupoOu Temoizonsiiiiai 3

MIHEpaJIbHOI BaTH HA OCHOBI
1 75 0,043
0a3aJIbTOBOTO BOJIOKHA

(TEXHOBEHT EKCTPA (CIT))

Knanka cumikatHol werisiHa Ha
2 | IEMEHTHO-TIICYaHOMY PO3YHHI 3 1800 0,76
MOBHOTUIOI LETIIH

3 3anmi300eToH 2500 1,92

CriHa 3 TOBHOTIJIO1 CHUTIKATHOI e ToBIMHOI0 380 MM (puc. 1.1, a).

1 o o 1 1 1038 0,15 1 , K
Ran—a—8+E+E+a—3— 8,7+O,76+0,O43+§_4'14 M BT
TakuM 4YuHOM,
, K , K
Ry,, =414 M E> Rymin = 3,3 M Br’

YMoOBa BUKOHY€ThCS, OOpaHa TOBIIMHA yTEIIIOBa4Ya JOCTATHS.

CriHa 3 MOHOJIITHOTO 3a11300eTOHY TOBIIMHOIO 400 MM (puc. 1.2, 6).

po 1.8 8 11 04 015 1 .. K
e Ay Ay @, 87 1,92 0,043 23 0 M Br

Takum 4MHOM,
2 K 2 K
Rznp = 3,85 M BT > quin = 3,3 M BT.

YMoBa BUKOHY€ThCSI, OOpaHa TOBIIMHA yTEILJIIOBa4Ya JOCTATHS.
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3 BUKOHAHOTO TEIUIOTEXHIYHOTO PO3PAXyHKY MO>KHA 3pOOUTH BHCHOBOK, IO
oOpaHa TEIUIOI30JISMIisl TMOBHICTIO BIANOBIAA€ ICHYIOYMM OyIiBEIbHUM HOpMam Ta

CTaHJapTaM.

1.4. O0rpyHTYBaHHSI KOHCTPYKTHBHHX pPillieHb

1.4.1. Ctinu Ta neperopoaku

KoHcTpykTHBHA cxema Oy/iBIIi:

— Hecyul cTiHd nepioro noepxy (cekuii Cl, C2, C4), a TakoX CTIHU MiABAIBHOTO
noBepxy cekiii C3 - 3 MOHOJIITHOTO 3aJ11300€TOHY,

— HeCcy4Yl CTIHM HacCTYIHMX MOBEPXIB - 3 MOBHOTLIOI CUJIIKATHOI LerIu Mapku M250
Ha po3unHy Mapku M100 TommHo0 380 MM (Tabsm. 1.8).

ApMyBaHHS CTIH 1 IPOCTIHKIB BUKOHAHE apMaTypHUMU ciTKamu. [lepekputrts —
301pH1 KPYTJIOMYCTOTHI IUTUTH TOBIMHOO 220 MM 3 MOHOJITHUMU JiIsiHKamMu. Bucota
MOMEPEYHOro TNepepidy MOHOMITHUX JUISHOK - 220 MMm. MOHOMITHI JIISIHKU
nepefaTh 3yCWIUIS BT JIIOYMX HaBaHTaXeHb Ha CTiHM Oymimi. IIpocTopoBa
KOPCTKICTh 1 T€OMETPUYHA HE3MIHHICTh OyA1BJ1 3a0€31e4y€eThCs CIUIBHOIO POOOTOIO
KOPCTKUX TOPU30HTATBLHUX JUCKIB IEPEKPHUTTIB (TUTUTH MEPEKPUTTS BKIFOUAIOTHCS B
po6oTy, GOPMYIOUHN KOPCTKUN TUCK 3aBISKHA 3aMOHOJIIYYBAHHIO CTHUKIB MK HUMHU),
POOOTOIO sI/Ipa JKOPCTKOCTI 1 CTIH, HABAHTAXXEHHSI 3 SIKUX MEPEIal0ThCA Ha CTPIUKOBUM
MOHOJIITHUH 3a11300€TOHHUN pocTBepK. Kitaska BHYTPIIIHIX MEperopooK BUKOHAHA
3 ra300eTOHHKUX 0JI0KIB TOBIIMHOIO 250 MM Ta 100MM (Tabu. 1.8).

MiXKBapTUpHI CTIHM BUKOHAHI 3 MaTepialliB KJIaCy BOTHECTIMKOCTI HE MEHILE
EI-45 (razo6eron D500 250 mm). Kitagka apmyerbest apmaTyporo 8 mm kiacy A500C
(Tabmn. 1.9) 3 aHTUKOPO31MHUM MTOKPUTTSAM — MEPIINI 1 KOKEH YeTBEPTUH Psifl KIIAIKU
mo BHUCOTI. Ha KOXXeH psii 10 apMyeThCs BUKOPUCTOBYETHCS 2 mpyTa. Apmartypa

YKJIQJIA€ThCsl B IITPOOU, 3alIOBHEH1 KJICHOBUM PO3UYHMHOM.
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Ta6mug 1.8 — Cnenudikamis byaiBenbHUX MaTepiaiiB

O6'em ctin 0.25M, M°
O0'em cTiH O0'em cTiH (razoberon D500)
O6'em cTin 0.25m, M° '
Iosepx | 0.38m, M> (merma | 0.51m, M3 (erna MPOTUIIOKEKH1
(razoberon D500) '
M250) M250) MPOCTIHKU Ha
JIOIKIAX
1 - - 18,43 -
2 129,9 7,53 21,15 -
3 118,94 6,39 20 47 3,77
4 128,2 7,07 20,47 3,77
5 118,94 585 20,47 3,77
6 1282 6,62 20,47 3,77
7 118,94 5,85 20,47 3,77
8 103,05 6,62 8,46 2,09
CxonoBa
i 19,42 3,31 - -
KJTITKa
Pa3zom 865,59 49,24 150,39 20,94

Tabmuus 1.9 - ApmyBaHHS Ta300€TOHHUX CTIH Ta MPOCTIHKIB (250 MM)

[ToBepx 8 A500C im 8 A500C maca, Kr [TpumiTka
1 193,6 76,5
2 228,68 90,3
3 264,44 104,45
JICTY 3760:2019
4 264,44 104,45
['panuyHMIA BiIXWUI
5 264,44 104,45
3a Macom - +8%
6 264,44 104,45
7 264,44 104,45
8 112,82 44,55
Paszom 1857,3 733,6
BHYTpIIIHBOKBApTUPHI ~ MEPEropojKH, a TaKOX  IEepEeropoaKu

rOCIOAApPChKUMU KOMOpaMHu BUKOHATH 3 Ta3o0iokiB 100 mm. Krnaaka apmyertbes
apmatryporo 0,8 mm knacy A500C 3 aHTUKOPO31MHUM MOKPUTTAM — MEPUINN 1 KOKEH

YeTBEPTUI psAl KJIaJku Mo BUCOTI. Ha kokeH apMyemuil psi BUKOPUCTOBY€ThCs 1

18
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npyT. ApMarypa ykjiagaTd B IITPoOOM, SIKI MOBHHHI OYTH 3allOBHEH1 KJIEHOBUM
PO3UHHOM.
[Tpu 3aruHi apMaTypu AiameTp 3aruHy MOBHUHEH OyTH:
— QI apMaTypH JAiaMeTpoM MeHIie abo qopiBHIOE 15MM — He mentre 40 M,
— I apMaTypu Oubie abo nopiBHIOE 16MM — He MeHIe 70 M.
3ruH apMaTypu 3a JOMOMOIOI0 HarpiBaHHsS BUKOHYBAaTH HE JIOMTYCKA€ThCS.
BOyznoBaHe HEXXUTIIOBE MPUMIIIEHHS BIIOKPEMITIOETHCS BIJ] AKUTJIOBOI YaCTUHU

OyZMHKY MPOTHUIOXESKHUMH Tieperopojakamu 1-ro tuny (EI 45) Ta npoTHoxexHIuM

nepekputtsim 3-ro Ty (REI 45) 6e3 mpopisis.

["ocniogapcebki koMopu 1-T0 MOBEPXY BiIOKPEMBIIOKPEMITIOIOTHCS B1JT KU TIOBOT

YaCTUHU OYJTUHKY TIPOTHITOXKEKHUM repekputTsm 1-ro tumy (REI 150).

CTiHM CX0/10BOi KJIITKM BUKOHATH 3 MaTepiaiiB kiacy BorHectiiikocti REI-120.
3rinno  JIBH A.3.1-5-2016 "Opranizamis OyaiBeIbHOTO BHUPOOHHUIITBA"

MIJJISITAI0Th OTJISAY 31 CKJIaJIaHHSIM aKTIB Ha MIPUXOBaH1 poOOTH BC1 BUIH POOIT

— KaM'sH1 KOHCTPYKIIi: OpuUcTpiil AedopMaliiiHUX IIBIB; T1APOI30JALIA Kam'sHOT
KJIAJKU, YKIaJaHHsS b KaMm'ssHi KOHCTPYKIIT apMaTypu Ta METaJeBUX 3aKJIaJIHIIX
neraned, 11X AaHTUKOPO3IMHMI 3axWCT, BIANITYyBaHHS B KaM'SHUX CTIHaX
BEHTWIALIMHUX KaHAIIB.

— TOKPIBJII, T1IPOI30JIAILIIS: IPUHMAHHS MTOBEPXHI OCHOBH TI1J 130JIAI11110; PUAMAHHS
PYJIOHHOTO KWJIMMA; MPUWMAaHHS MIapiB 13074111 TIepea yKIaJaHHIM HACTYITHUX
mapiB, MpUUMaHHS 130JISI1iT Ha MUISHKAX, 0 MiUISTalOTh 3aKPHUTTIO KaM'SHOIO
KJIa/IKOI0, OTOPOKaMH, BOAOIO a00 I'PYHTOM.

— MIOTH: TIJACTaBU MJIOTH HAa TPYHTI, NEPEeBIpKa BUKOHAHHS KOHCTPYKTUBHUX
€JIEMEHTIB TMIJJIOT Tepe] BIAIMITYBAHHAM HACTYIHUX IIapiB, TiIPOi30JISIIis
NEPEeKPUTTIB CaAHBY3MIB, OAJKOHIB 1 JIOMKIM Tepel YKIAIaHHSIM HACTYIHHUX

KOHCTPYKIIIH.

1.4.2. TlokpiBas
[TokpiBni BHUKOHAHI 13 3aCTOCYBaHHSIM MOKPHUTTIB 1HBEPCIMHOTO THUIY 3

M1BUIIEHOIO TITYMO130JISIIII€10.
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— EKCIUTyaTOBaHi MOKPiBJIi (Tepacu);

— HEEeKCIUTyaTOBaH1 MOKPIBIII.

Ta6mui 1.10 — Tun nokpiBenb

B OyniBiii 3acTOCOBYIOTBCS TTOKPIBIIi IBOX THUIIIB (Tabs. 1.10):

Tun

Cxema

Ckian

[Inomia,

ExcmmyatoBana (Tepaca)

Oepedia<ume

Meadobidmabannn — 2
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I.IToxkputtst Tepacu - TepacHa
JIONIKA Ha OTopax

2. TlokpiBenpHuit kmmMm [1BX
memOpana logicroof V-RP (I'1)
min 1,8 MM

3. 'eorexctuinn
tepmodikcosanmii 300 r /m?

4. Kabenb JIbo0BIITaBaHHS

5. CTsoKKa 3 IIEMEHTHO-IIIIAHOTO
pozunny M150, apm. & 4BP-I,
kpok 100x 100 — 50 Mmm

6. [TniBka momnieTUIeHOBa
7.¥YTemnoBad - €KCTpyMiHAIMoMI.
XPS Carbon Prof RF (I'l) —
200 MM

8. [MomicrepondeTon min
100 MM — max 240 mm

9. MMapoizouswis - 1 map binons
ETIII
10.

3amizo00eToHHA IUIUTA

nepekpuTTs - 220Mm

113,7
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HeexcrmtyaToBana

1. TlokpiBenpHuii kmmuM [1BX
memOpana logicroof V-RP (I'1)
min 1,8 MM

2. 'eoTexcTHIb
tepmodikcoanmii 300 r /m?

3. CTsbkka 3 IEMEHTHO-ITIIIAHOTO
po3unny M150, apm. & 4BP-1,
kpok 100x 100 — 50 mm

4. TTniBKa MoJTieTUIICHOBA
5.Yr1emmoBad - €KCTpPYyMiHAIOJ.
XPS Carbon Prof RF (I'l) —
200 MM

6. [TomicreposbeTon min

100 mm — max 240 mm

7. IMapoizossmis - 1 map binmosns
ETIIT

8. 3amizobeToHHa rMTa

nepekpuTTs - 220MMm

296,4

1.4.3. Iligsiorn

[lepexputtsi — 30ipHI KpPYIJIOMYCTOTHI
MOHOJITHUMH JIISTHKaMU. BrucoTta momnepeyHoro nepepizy MOHOMITHUX AUISHOK - 220

MM. MOHOMITHI AUISSHKA TIepeAaroTh 3yCWJUIA BiJ JIIOUUX HABAaHTAXXCHb Ha CTIHU

oyniii (puc. 1.2).

Ha Bcix OETOHHMX NOBEPXHAX, IO CTHKAIOTHCS 13 3€MJICI0 BUKOHYETHCS
TIAPOI30ISIS  TIAPOI3OJAIIMHUMHE  MaTepianaMu  (BIAMOBIIHO JO  TEXHOJIOTiH
BUPOOHWMKIB) y JIBa MIApH, a TakoXK yTeruTy Ha 1000 MM HIKYe piBHS 3eMIll OETOHHI

nosepxHi XPS Carbon Prof RF (I'1) toBmuHO0 100MM.Crietrdyikariis miggtor 3i0pana

B Tabmum 1.11.
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Puc. 1.3. TunoBuii By30,1 NPUMHKAHHA MOHOJIITHOI TUJISHKH /10 IyCTOTHUX

IINT

Ta6mug 1.11 - Cnernudikarist migior

Mapka

Cxema

Ckiag

ITmomma,

Tun
i JI0rn
1,2
0 TPYHTY

180

100 L0

10

[TpumMineHHs 3arajbHOTO

KOpHUCTYBaHHs (KOpUIop,

X0J1)

1. IToxputTs mijioru - 20 Mmm

2. CTspKKa 3 HIEMEHTHO-TIIIAHOTO PO3UUHY
M150 apmoBana citkoro & 4 Bp-1, kpok
100x100mmM - 50 mm

3. [lonieTuneHosa riiBka

4. Excrpys3inuii minomnosn XPS Carboon
Prof RF (I'l) — 100 MM

5. 2 mapu Texnoenact EIIIT - 8 mm

6. IIpaiimep OitymHuit TexHonikomb Nel
7. OcHoBa - 6eton C20/25 F100 W6
apmoBanuii citTkoro &I 10 AS00C, kpox
200x200MMm, moABiHiHUH (B's3aTH B
KOXKHOMY nepeTuHi) — 150 mm

8. ITinroroska — 6etor M100 - 150 — 50 MM

9. OcHoBa - yminpHenuit 10 1,65 T/m°

IPYHT

27,3

Tun
miporn 3

0 TPYHTY

INocrogapchki KOMOpH

1. IokputTs nianoru - 20 MM

2. CTsDKKa 3 IEMEHTHO-ITIIIAHOTO PO3UNHY
M150 apmoBana citkoro & 4 Bp-1, kpok
100%100mmM - 50 mm

3. 2 mapu Texnoenact EIIII - 8 mm

4. Ipaitmep 6itymuuit TexHoHikosb Nel

2242
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5. OcHoBa — 6eton C20/25 F100 W6
apMoBanuii citTkoro & 10 AS00C, kpok
200x200mMm, oBiiHMIA (B's13aTH B
KO)KHOMY miepeTuHi) — 150 mm

6. I[TinroroBka — 6eror M100 - 150 — 50 mmMm|

7. OcHoBa — ymuibHeHHH 10 1,65 /M3

IPYHT
Tun T 1. IMokpurts migmoru - 20 MM 50
T UIOTH ; > ; 2. CTspKKa 3 IEMEHTHO-ITIIIAHOTO PO3YHHY
4,5 - M150 apmoBana citkoro & 4 Bp-1, kxpok
0 TPYHTY 100x100mM - 50 mm
3. 2 mapu Texnoenact EIIII - 8 MM
Hacocna (nepeaaimi 4. Ipaiimep Oitymuanii TexHoHikoss Nel
3AXHCT B BIOPAII), | 5 ) 1 0pa - Geron C20/25 F100 W6
CACITPOTLITORa apMoBanuii citTkoro &I 10 A500C, kpok
200x200MMm, moaBiHHUH (B's3aTH B
KOXXHOMY mepeTuHi) — 150 MM
6. [TigroToBka — 6eTon M 100 - 150 — 50 MM
7. OcHOBa — ymiineHeHHH 10 1,65 T/M°
IPYHT
Tun - % | 1L TokputTa migmory - 20 Mm 80,6
mijory 6 & E: 2. CTsDKKa 3 IEMEHTHO-ITIIAHOTO PO3UNHY
0 TPYHTY = | M150 apmoBaHna citkoro & 4 Bp-1, kpok

Hexwutnosi npuMiaeHHS

100x100MmM - 50 mm

3. Ilomiernnenona riiBKa

4. Excrpy3inuii minonon XPS Carboon
Prof RF (I'1) — 100 mm

5. 2 mapu Texnoenact EIIII - 8 MM

6. [Ipaitmep Oitymuuit TexHoHikoms Nol
7. OcHoBa - 6eton C20/25 F100 W6
apMmoBanwii citkoro & 10 AS00C, kpok
200%200mMm, o1BiiiHMIA (B'S13aTH B
KOKHOMY niepeTuHi) — 150 mm

8. ITinroroska — 6etor M100 - 150 — 50 MM
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9. OcHoBa - ymiineHeHmit mo 1,65 1/M°

IPYHT

Tun
mimiora 7

o

IPYHTY

T T T
o . R O -

-2 — . . .
0 * b b *

190
: |
100 lﬁﬂ

1n

150

KBaptupu Ha  mepuiomy

noBepci

1. ITokpurTs mimnoru - 20 Mm

2. CTsKKa 3 IEMEHTHO-IIIIAHOTO PO3UUHY
M150 apmoBana citkoro & 4 Bp-1, kpok
100%100mmM - 50 mm

3. IlomieTnnenona riBKa

4. Excrpy3inuii minomosn XPS Carboon
Prof RF (I'l) — 100 mm

5. 2 mapu Texnoenact EIIIT - 8 mm

6. [Ipaiimep Oitymuuit Texnonikoms Nel
7. OcHoBa - 6eron C20/25 F100 W6
apMoBanuii ciTkoro &I 10 A500C, kpok
200x200mMm, oaBiiHMIA (B'SI3aTH B
KOXXHOMY mepeTuHi) — 150 MM

8. ITinroroska — 6eror M100 - 150 — 50 mmMm|

9. OcHoBa - ymineHeruit 10 1,65 T/M°

IPYHT

54,3

Tun

mijioru 8

/’/ -
e e e

T

-, it

KBaptupu Hax
roCrnogapCbKUMHU KOMOpaMu

[Tepexpurts 1-ro Ty

(REI 150)

1. IToxputTs migyoru — 20 Mmm

2. CTsKKa 3 IEMEHTHO-MIIIAHOTO PO3UHHY
M150 apmoBana citkoro & 4 Bp-1, kpox
100x100MM — 55 MM

3. 3BYKO-T1IpOi30ISIiHHUI MaTepiat
TEXHOEJIACT AKYCTUK CVYIIEP —

5 MM

4. KpyriomycroTHa 3/0 TUIHTa MEPEKPUTTS
—220 mm

5. IInuta Boruesaxuct 6eTOHY
SWEETONDALE — 50 mm

6. HILTIIDMS (meTaneBwuii aHkep i
paHIeIb)

7. lekopaTUBHE CTPYKTYpHE ITOKPUTTS

189,1
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Tun

mimioru 9

LT T T T T LT T
fpe e Mot 3T .

50

o

KBapTHpa HaJ HC)KHUTIIOBUM

MPUMIIIECHHSM

[lepexpurrs 3-ro Tuny

(REI 45)

1. IToxputTs migyoru — 20 Mm

2. CTspKKa 3 IEMEHTHO-TIIIAHOTO PO3UUHY
M150 apmoBana citkoto & 4 Bp-1, kpok
100%100MM — 55 MM

3. 3BYKO-T1ApOi30IAIIHHAN MaTepia
TEXHOEJIACT AKYCTHUK CVYIIEP —

S5 MM

4. KpyrnomycTtoTHa 3/0 TUIMTa IEPEKPUTTS

—220 MM

82,1

Tun

miioru 10

T
Q.'
"
A

e

A /Il
‘ ’( )”()’ ‘g{;\ v }2’ ’()’
205 MAAA RetaTeseten toteistetitote

[Tigora npuMiIeHHS

3araJbHOIO KOPUCTYBaHHS

(X0:1) HaJ TOCTIOAAPCHKUMHU

KOMOpaMu
[Tepexpurts 1-ro Ty

(REI 150)

1. ITokpurts mignoru — 20 Mm

2. CTspKKa 3 HIEMEHTHO-TIIIAHOTO PO3UUHY
M150 apmoBana citkoro & 4 Bp-1, kpok
100x100MM — 50 MM

3. KpyrnonycTtoTHa 3/06 ninTa nepekpuTTs
—220 mm

4. Ilnuta Boruesaxuct 6eTony
SWEETONDALE - 50 mm

5. HILTIIDMS (meraneBwuii aHkep i
paHenb)

6. JlekopaTHBHE CTPYKTYPHE TOKPUTTSI

31,3

1.4.4. CxoxoBi Mapii Ta IJIOIIAAKH

CxomoBi Mmapiii 1 miomajaku 3aini300eTonHi 30ipHi. CXo0oBa KIITHHA Mae
HITY4YHE Ta IPUPOIHE OCBITIICHHS Yepe3 BIKOHHI Mpopi3u. JBepi Mo cX0M0BIM KIITHHI
1 B TaMOyp1 BIJIKpUBAIOTHCA Y OIK BUXOJy 3 MPUMIIICHHS Y BIJMOBIAHOCTI JI0 YMOB

MOXKEXKHOI Oe3neku. OropoHKeHHSI CXOIB BUKOHYETHCS METAJIIEBUMH TOPYUHSIMH

40x10, 3 nepeB’THOIO HAKJIAIKOIO.
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MNopy4eHs — &0x10
3 depeb Arown HAKNGAKoK , 40,30 | 30

} 100
3bapeHud enemeHm 018 e
KPINAEHHA MNOPUYHA
— &0x10 /f

38-1

Puc. 1.4. OropoaxeHHs CXOAiB.

1.4.5. O3n001enns acanis

dacaau 03100JICHI TUIMTAMKM SKICHUMH IUIMTAaMH Kepamorpadity Tubadzin
MOJILCHKOTO BUPOOHHKA. B IIPOEKTI BUKOPUCTAHI MaTepiad TphOX KOJIbOpiB: Idustro
Antrazite, Indastro Grey, Wood Block Brown STR.

VYTemnneHHsT 30BHIMIHIX CTIH 3/IICHEHE MIHEpPAJOBaTHUM YTEILUTIOBauYEeM
TEXHOBEHT EKCTPA (tabmuus 1.12), midgroBoi mmmaxTu - yTEIUTIOBaYeM
TEXHO®AC OIITUMA CT, kBapTup 3 T€pacamu - eKCTPy31HHUM MTHOMOIICTUPOIIOM
XPS Carbon Prof (I'l). [ns ecTeTHYHOCTI BWIISLY KOHIUIIIOHEPIB, IJIS HHUX

nepen0dayeHi crieliaabHi KOITUKH, 10 MPUKPITIICH] 10 30BHIIIHIX CTiH.

Tabmums 1.12 — Cnenudikariis MatepiaiiB 03700aeHHS dacasiB

Cxema HalimenyBanHs KinpkicTh [MpumiTka

be3 ypaxyBanHs

594 3aracy.
- Kepamorpanir _ 807 wr IJI0MIA CTiH
= Tubadzin Induct Antrazite (578,0 ?) 00IHIIOBaHHS
598x1198x10 ’ 544,0 M2
£oR be3 ypaxyBaHHs
% Kepamorpawnit Tubadzin Industro 1796 samacy, rota
- Grey 598x1198x10 (1287,0 M?) cTi
OOTUITIOBaHHS
1104,0 m?
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be3 ypaxyBaHHs
3amacy, mioma

_ Kepamorpanit 386 cTin
Tubadzin Wood Block Brown STR (133,0 ?) 06 IULIOBAHHS
230x1198x 10 ' 124.0 MZ
5og be3s ypaxysanust
Kepamorpanit Tubadzin Industro 47 e 3amacy,
Grey (30,0 M?) 00JIMIIFOBaHHS
598x1198x10 ' napariery Tepac
BEpXHIX IMOBEPXiB
.| MinepanoBaTHHH yTeruIIoBay 1750.0 M2 OpienToBHA
TEXHOBEHT EKCTPA CT ' KUTBKICTD
OpieHTOBHA
MiHepaioBaTHUH yTeIUIIOBay 6.0 M2 KUIBKICTh
TEXHO®AC OIITUMA ' (yreruroBau
nidToBoi maxTH)
YTernneHHs CTiH
KBapTUp 3
Excrpy3siitauii ninonomictupon XPS 14.0 M2 TepacaMy Ha
' | Carbon Prof (I'1) ’ 600 MM Bij piBHS
nokpisi (8
MOBEPX)
Kommku ans konauionepis (tum 1) 45 mr
Kommku ans kouauiioHepis (Tum 2) 13 wr
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Po3zain 2. KoHCTpYKTHBHA YacTHHA

2.1. Po3paxyHOK €X0/10BOT0 Mapiry

2.1.1. Buxiaui naui

[Ipu3HaueHHs1 MPUMIIIEHHS — KUTJIOBUN OyJIMHOK. BrcoTa KOXHOTO MOBEPXY
Hhuoe cknamae 3,0 M. Hlupuna mapiry 6 gopiBaroe 1,2 m.

[TpornoHy€eThCS BUTOTOBIIATH Mapiil i3 Baxkoro 0erony kiaacy C12/15.

Po3paxyHKOBI XapaKTepUCTUKH OETOHY IPH ¥,, > 0,9:

fea= 0,9%8,5=7,65 Mlla; fug= 0,9%0,75 =0,68 MIla; fegser= 11 MIla;

fotdser= 1,15 MIIa; Ecg= 2,05x10* MIIa

3a TexHOJIOTi€0 MapI Tpeda apMyBaTH, I [ILOTO MPUHMAEMO apMaTypy Kiacy
A400C, sixa mae Taki po3paxyHkoBi mapameTpu: fyg= 365 Mlla, fgyqser= 390 MIla, Es=
2,0x10° MITa.

[Tonmumi miIMT HEOOXITHO apMyBaTH JApPOTOM Kiacy Bp-l, 3 po3paxyHKoBUMH
xapakTepucTukaMu: fygser= 395 Mlla, fyug= 260 Mlla, fi= 365 MIla, E&= 1,7x10°
MlIa.

JI71st TPIIIMHOCTIMKOCTI MapIily 3aCTOCOBY€EThCS BUMOTH 3-0i KaTeropii.

2.1.2. 30ip HaBaHTaXKeHb

Tabmuus 2.1 — HaBantakenns Ha 1 M? rOPU30HTAIBHOT IPOEKIIiT

o ) I'pannune
Koedimient | Excrutyarariiine
. _ PO3paxyHKOBE
HaIIHHOCTI TIO 3HA4YeHHS
Bun HaBaHTa)KeHHS 3HAYCHHS
HaBaHTAXCHHIO, | HaBaHTa)XKCHHS,
HaBaHTAXCHHS,
V4i klla
klla
[Tocriitne:
BJIACHA BAra Mapily —— 1,1 3,58 3,94
PIY 3 sax12 ’ , )
- Oropoxa i opy4Hi 11 0.2 0,22
Pazom 3,78 416

3rigao Tabaumi 6.2 JIBH B.1.2-2:2006 «HaBanTa)keHHS 1 BILIMBUY 0a4UMO, 1110

XapaKTEpUCTUYHE 3HAYEHHS PIBHOMIPHO PO3IIOIiIEHOr0 HABaHTaKEHHs Ha 1 M2 cX0/1iB
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p = 3,0klla, a kBa3inmocTiifHe 3HAYEHHS PIBHOMIPHO PO3MOAUIEHOTO HaBAaHTAKCHHS

Prg = 1,0xl1a.

VYXun mapily XapakTepu3yeTbCs BeJMUMHaMu tga =15/ 3005 0=27% cos o=
0,891.
Po3paxyeMo HaBaHTa)XeHHS, K€ BIUIMBAE HA 1M JOBXKUHM MapIly 1 Ji€ 1O JiHii
HOpMaJTi 10 HOro Ocl:
- IOBHE PO3paxyHKOBe Oy/1e CKIaaTu:
q=(4,16 +3 x 1,2)x1,2x0,891 = 8,3 xkH/m
- HOpMAaTUBHE TTOBHE:
q™= (3,78 + 3,0)x1,2x0,891 = 7,3 xkH/m
- HOpMaTUBHE JOBIOTPUBAJIE:
q[' = 4,78%1,2x0,891 = 5,11 kH/m
- HOpMaTHUBHE KOPOTKOYACHE:
q'=2,0 x1,2x0,891= 2,14 xH/m
[Ipu noBXMHI MalJaHuWMKa, HAa SKAW BUKOHYETHCS OOIMHMpPAHHS, BHUPAXYEMO

napameTpu npoJiboty ¢=0,9 cm:
lo=1—=c=(354—0,09) —=x0,09 =339

O06UKCIMMO 3yCHIUIS BiJl PO3PaXyHKOBOTO HABAHTAXKEHHS:
- TTIoTIepeYHa cuja Oyje CKIaaaTh:
Q=05gx%x1,=05x%x83x3,39 =14,07 xH
- 3TUHAIBHUA MOMEHT:

xl2  8,3%x3,392
M= q8° = ="~ = 11,92xHm

3ycuiuis Bl HOpPMAaTUBHOT'O HABAaHTAYKECHHS:

- IIOBHOTI'O:

"x1§ _ 7,3x3,392
8

Q™ = 0,5¢™ x I, = 0,5 X 7,3 x 3,39 = 12,37 kH.

Mn =1

= 10,49 xkHm

- JOBI'OTPHUBAJIOTO:

M = q'x1§ _ 5,11x3,392
n = =

5 = 7,34 xHm
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Q" = 0,5¢™ x I, = 0,5 % 5,11 x 3,39 = 8,66 kH
- KOPOTKO4YaCHOTO:

n _ 4;x1§  2,14%3,392
Sh 8 8

QI =0,5q" x 1, =0,5% 2,14 x 3,39 = 3,63 xH

= 3,07 kHm

2.1.3. Po3paxyHOK MiIlHOCTi HOPMAJILHUX 10 MO3/I0BKHBLOI OCi ejieMeHTYy
nepepisis

Braxxarumemo (pucyHok 2.1) 3a po3paxyHkoBui mepepiz TaBpo h=18,7 cm

(Bucora), b = 2 X 20 = 40 cm (mmpunHa pedpa), b= 120 cm (mmpuHa nmomuir), hf=3

cM (TOBITUHA TTOJIMIT).

by’

I “
bo )

Puc. 2.1. Po3paxyHkoBuii nepepis

Po3paxyemo poGouy BHCOTY mepepisy Nnpu a=3 cMm:

ho=0,187 - 0,03=0,157 m.

Bu3zHayaemMo XxapakTEpUCTHKY CTHCIIOl 30HU OETOHY

w=a—0,008R,, nea = 0,85 - m11 BakKOro 6CTOHY
w = 0.85-0.008 x 7,65 = 0,789

['paHnyHe 3HaYEHHS BIJIHOCHOT BUCOTH CTHUCIIOI 30HU OETOHY:

SR

w

= O-SR _ w )
e 1D

ne osg = Ry = 365MlIla — nanpy>xenns B apmarypi kinacy A400C.

0sc,y = S00MIIa u1st enemMeHTIB 3 BaXKKOro OETOHY TIPH ¥j, <1,0
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0,789

fR =
365/, 0,789
1+ 555(1 - 11

['pannyaHe 3HaueHHs KoedimieHTa A :

AR = ER(]‘ - O,SSR) = 0,654‘(1 - 0,5 X 0,654‘) - 0,4‘4‘

= 0,654

Jlami HeoOX1qHO OOYMCIIMTH 3THHAIEHUN MOMEHT Mt 3ruHallbHUI MOMEHT MOXKE
OyTH CHPHUHHSATUM TMOJHMIICIO, BPAaxOBYIOUl JlaHi, 110 HEWTpajbHa BICh MPOXOJUTH

MEXKEI0 HIDKHIN TpaHi TOTHII:

My = by X hs X frq(ho — 0,5h¢) = 1,2 x 0,03 X 7,65 x 10%(0,157 — 0,5 X
0,03) = 39,1xHm

Ockinbku Ms= 39,1 kHm > M = 11,92 kHwm, To HelTpaibHa Bick Oyie MPOXOAUTH
B IUIOIIII TOJIHII, TOMY TIepepi3 Tpeba po3risaaTu sSK NPSIMOKYTHUN MMpHHOK — Df =
1,20 m.

Hactynaum kpokoM Bu3Ha4YaeMo KoedimeHT Ao:

_ M _ 11,92x1073
O™ feaxbpxhi — 7,65%1,2x0,1572

A

= 0,053< AR=0,44

ITo xoedimienty A= 0,053 Bu3nauaemo o tabnuirsax koedimient & =0,055.

Heo0xi1Ha muoma nepepisy apMaTypu:

Ag = & X by X hy X ]fcd = 0,055 X 1,2 X 0,157 222 X 10* = 2,17 cm’

yd
Jlis apMyBaHHs M030BKHIX pebp npuiimaemo 2 @ 12 A400C 3 Ag = 2,26¢cM>,
BpaxoByrour yMOBHU 3BaproBaHHS, JIaMETp TOMEPEYHUX CTPIIKHIB TOBUHEH

cknanatu MeHe dy= 5 MM (agw= 0,196 cm?).

2.1.4. Po3paxyHOK MilIHOCTI MOXMJIMX 0 MOJOBKHBOI OCi eJleMeHTYy
nepepisis
JlocTaTHICTh MPUAHATUX PO3MIPIB TIEPEPI3Y MO YMOBI MPUHMAEMO SIK '
Q < 03¢0y1 X @p1 X feg X b X hy, ne
ow1 = 1+ 5a X u,,, ne o0 — koedimieHT NPUBEACHHS MOTYJIiB IPYKHOCTI OETOHY
1 apMaTypu.

ASW
bxS’

Uy~ KOE(IIIEHT apMyBaHHS TIONIEPEYHOI apMaTypH, U,, =
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3agaemMocs, 10 KPOK morepeuHoi apmatypu S aopiBHioe 10 cm. Ilpu n = 2
3arajbHa IJIoMIa MONepeyHoi apMaTypu Oyie JOPIBHIOBATH:
Ag, =n X ag, =2 X% 0,196 = 0,392cm?.
0,392
T 20x 10
ow1 =1+5%x9,76 x 0,001 = 1,049

0p1 =1—Bf.q =1-0,01-7,65=0,924
0,3 X @1 X @pq1 X frq X b X hy=0,3%x1,049 x 0,924 X 7,65 X 0,4 X
0,157 x 103 = 139,7xH

ey = 0,001

Ockinbku ymoBa Q =14,07 kH < 139,7 kH 3a10BOIBHSAETECS, TPUIHATI PO3MIPH
JUISL Iepepi3y AOCTaTHI.

Jami tpeba mepeBipuTH HEOOXIIHICTh PO3PaXyHKY MOIMEPEYHOi apMaTypH, SIKY
00YHUCITI0EMO 3T1IHO (HOPMYJIH:

Q = ¢Pp3 ><fctd XD X ho(l + (pn)

3a BIICYTHOCTI MornepeaHboro HanpysxkeHHss P=0 u ¢,=0 — e koedimieHT, akui
BpPaxoOBYE€ BIUIMB MOJOBXKHIX CHI;  (p3= 0,6 - KoedirieHT, 10 BpaxoBy€e 0COOIMBOCTI
poOOTH pi3HUX BUIIB OeTOHY (IS BAYKKOTO TUITY OCTOHY).

Qb3 X fera X b X ho(1 + ¢,)=0,6%0,68%0,4x0,157(1+0)x10%= 25,6 xkH

Ockinpkrn ymoBa Q =14,07xkH<25,6kH 3am0BONBHSAETHCS, TO IONEPEUHY
apMaTypy HEOOX1JIHO pOOUTH KOHCTPYKTUBHUM IILISIXOM.

[Tpuznauenuii y 10 cM KpOK MOMEPEYHUX CTPHXKHIB Tpebda poOUTH B KpalHIX
YBEPTSAX MPOJBOTY MapIiily, MPUYOMY KPOK TIONEPEYHUX CTPUKHIB B CEPEIHIM
MOJIOBHHI Oyze nopiBHIOBaTH S= 20 cM.

MokHa HE TPOBOIUTH TIEPEBIPKY MIIHOCTI MOXWIWX TMeEpepi3iB Ha ii0
3TUHAJIBHOTO MOMEHTY, TOMY II[0 KOHCTPYKTHBHHUMHU 3axO0JlaMH Tiepen0adeHo
aHKepyBaHHS MO3J0BXKHIX CTPUXKHIB O171s1 OMOp 3a JOTOMOTI0I0 iX MPHUBAPIOBAHHS 0
3aKJIaIHUX JleTajeil. B momuill npu apMyBaHHI Mapiry 3 KOHCTPYKTUBHUX MipKyBaHb
BiamroByeTbesi citka C50Bp-1-150/40Bp-1-200. MonTaxni ctpuxkHi 204Bp-I
BCTAHOBITIOIOTHCSI 3BEpXY MO3JOBXKHIX pedbep. B Takomy BHUMNAJAKy BCS BEpXHSA

apmarypa Oyze cknagatu 9 @4Bp-1, As” =1,13 cM?.
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2.1.5. 'eoMeTpUYHI XapaKTePUCTUKH NMPUBEIEHOTO Mepepi3y
[IpuBenena noma:
A, =A+a+A =b xh +bx(h—h )+axA
Areg = 120 X 34+ 40 x (18,7 — 3) + 9,76 X 2,26 ~ 1010cm?

CratuyHUI MOMEHT ITO0J0 HUXKHBOI TPaHi:

h— hs
+aXA;Xa

Srea =S+ axSg=bp x he x (h—05h) + b x (h—hg) x

18,
=120 X3 x (187~ 0,5 X 3) + 40 x (187 = 3) X ————+9,76 X 2,26 X 3

= 11188cr?
BiacTanp B HHOKHBOT TpaHi JI0 IEHTPY TSOKIHHS MPUBEACHOTO IIEepepizy:
Sreq 11188
red = 4~ 1010 A

[IpuBeneHMit MOMEHT 1HEpIIii:

Ired=1+a><1$

by x (1)) b+ (1= ty)
y i , ' , 2 —r
=T+bf><hf(h_0'5hf_y“d) * 12

+ b x (h = hy) %

X [Yreq = 0,5(h = 1})]” + & X Ay X (Ypeq — )2
120x 3
12
40 x (18,7 — 3)?
12

+120x3 % (18,7 — 0,5 x 3 —11,08)2 +

+40 x (18,7 — 3) x [11,08 — 0,5 x 3]2

+ 9,76 x 2,26 X (11,08 — 3)? = 85729cm*
MowmeHnT onopy:
leq 85729

Wooy = —2 = = 7737 e
red =y T 11,08 v

[Ipy>XHbO-TTACTHYUHUNA MOMEHT omopy npu y = 1,75 (ay1s TaBpoBOro mnepepizy 3
MOJIMLIEIO, PO3TAIOBAHOIO B CTUCIIM 30H1):

Wy =¥ X Wyeq = 1,75 X 7737 = 13540 ca®
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2.1.6. Po3paxyHOK HOpMAJIbHHUX 10 O3/10BKHBOI OCi eJieMeHTy nepepi3iB B

YMOBAX CTBOPEHHS i PO3KPHUTTS TPilIMH

Jj1s moYaTKy mpoBeAEeMO NIEPEeBipKy Ha YTBOPEHHS TPIIlllUH:

My = My < Mere = fetaser X Wy
M,..=1,15x 103 x 13540 x 107® = 15,57 xHum

M;=10,49 kHm < M¢=15,57 kHm

YMoOBa 3aJI0BOJILHAETBCS, OTXKE B TIEepepi3l IMOJOBXKHIX pedep TPIlIUHU
yTBOpIOBAaTHCA HE OYyIyTh, TOMY PO3PAXyHOK IO iX PO3KPUTTIO MPOBOJUTH HEMAE

HEOOX1HOCTI.

2.1.7. Po3paxyHOK MOXWJIHX J0 MOJAOBKHBLOI OCi ejleMeHTy mepepi3iB Ha
YTBOPEHHSI TPillIUH
JaHuil po3paxyHOK HJii OIOPHOTO Mepepidy MPOBOMASATh, MpUNMAarOYi, IO
3TUHAJIBHUA MOMEHT OJM3bKHMU 10 Hyls, omke (0, = 0), Ha pIiBHI CHOJYYCHHS
nommui 3 pe6pom (y = h — Ypeq —hy = 18,7 — 11,08 — 3 = 4,62 cm) i B uentpi
BaXKKOCTI MpuBeaeHoro nepepisy (y=0).
J51g BiIMOBIAHKUX PIBHIB CTATUYHI MOMEHTH Sreq OYAYTh AOPIBHIOBATH!
S... =b; xh! x(y+05h )+ axAly+0,5h)
Srear = 120 X 3(4,62 + 1,5) + 9,76 x 1,13(4,62 + 1,5) = 2271 cu?
Sreaz = b X hy X (y +0,5h:) + b x y2 X 0,5+ a x A;(y — 0,5h) =
=120 x 3(4,62 + 1,5) + 40 x 4,622 X 0,5+ 9,76 x 1,13(4,62 + 1,5)
= 2698 cu®
BiamosiiHe roloBHE HAINPYKEHHSI CTUCKAHHIO 1 IOTUYHE HANPYKEHHS TIPH T, =
g, =0

_ __ QXSreq.
Omtme = Txy = Iroaxb’

12,37 x 10° x 2271 x 10°
txy1 = 85729 x 10-8 x 40 X 10-2

= 0,008 Mlla
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12,37 X 2698

= = 0,01 MII
2.2 = 785729 x 40 ¢
O6uncmoeMo KoedillieHTH YMOB POOOTH:
o,
1 — 2mc_
— fcd,ser
Yo =t xB
ae a1=0,01 — nns Baxkkoro 0eToHy
0,01
Via = S PP
P*702+001x15

MPUIAMAEMO 7ps =1

IlepeBipsieMO YMOBY Oy < Vpa X f ctd,ser

Ome = 0,01MI1a<1x1,15=1,15 MIIa

baunMo, 1m0 yMoBa mpH PpO3paxyHKy Ha HOPMATHBHI HaBaHTaXEHHS
JOTPUMYETHCS, TO TPIIIMHU B MOXMJIMX JO MOJOBXHBOI OCl €IEMEHTY Iepepi3ax,

YTBOPIOBATUCA HC 6YIIYTB .

2.1.8. Po3paxyHok no aedpopmamisx

O6uncmoemMo kKoedirmieHT

@, = fctdserXWpi,
m Mn '

MU i1 BChOTO HAaBAHTAXKECHHS
_ 1,15 x 103 x 13540 x 10°°

Pm = 12,37 = 1,26

U 11ii MOCTIHHOTO 1 TPUBAJIOTO HABAHTAXKEHD

_ 1,15x 13540 x 1073
N 8,66

Biamosinni koedimieHTH g, SKI BpaxoBYIOTh POOOTY PO3TITHYTOTrO OCTOHY Yy

Pm = 1,80

JUISTHIU 3 TPIIIMHAMM.
Ys = 125 — @5 X @
B1JI KOPOTKOYACHOI JI1i BChOTO HaBaHTaXXEHHSI
Y, =1,25-1,1x%x1,26 = —-0,136<1
B1JI KOPOTKOYACHOI JIii ITOCTIMHOTO 1 TPUBAJIOTO HaBaHTAXKEHb

35



Yy =1,25-11x18=-0,73<1
BiJl TPUBAJIOI 1T MOCTIMHOTO 1 TPUBAJIOTO HABAHTAXEHb
Ys =1,25-0,8x1,8=-0,19<1

O06UHCTI0EMO XapaKTEPUCTUKHU:

As 2,26
bxhy  40x15,7

U= = 0,0036<0,02;

IpU KOPOTKOYAcHI Jii HaBaHTaxkeHHS (v = 0,45)
9,76

’ 4 a ' 2
_ (bf—b)th+ﬂ(,45+,4$p) (120 — 40) X 3 + 5=5o= (1,13 +0)
b1 b X hq 40 x 15,7
= 0,402
A= h} —0402<1 > )—0364'
O\ T2m,) T 2x15,7) "~ 707
[Ipu TpuBamiii aii HaBantaxxkenus (v =0,15)
(120 — 40) X 3 + =220 (1,13 + 0)
_ 2 x0,15 _ 0441
s 40 x 15,7 '
/1 = 0,44—1 (1 - ZX—15,7> = 0,399
3HaueHHS, M0 XapaKTePU3YIOTh HaBAaHTAXKCHHS
Mot

- noBHe M, = M,, = 10,49 kHm

5 10,49 x 1073 0097
™ 0,4x0,1572x 11

- nosrotpuBane M;,; = M,; = 5,45 xHwm;

5 — 8,66 x 103
M7 0,4 %0,1572 x 11

= 0,08

BigHocHa BucoTa cTHUCIOI 30HH:

1

§ =
1+5(0, + /1)
b+ 10ua

IpU KOPOTKOYACHIM 71T BChOTO HaBaHTaKEHHS BIJTHOCHA BUCOTA Oy/i€ CKIIaaTH:
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1
£ = = 0,076
1 g 4 L 5(0,097 + 0364)

10 x 0,003 x 9,76

IIpU KOPOTKOYACHIM /i1 TPUBAJIOTO 1 MOCTIMHOTO HaBaHTa)KEeHb BITHOCHA BUCOTA OyJie

CKJIagaTH:

1
= = 0,078
1§+ Lt5(008+0364)

10 x 0,003 x 9,76

Py TPUBAIIM Aii TPUBAJIOTO 1 TMOCTIMHOTO HaBaHTaXXEHb BIJHOCHA BHUCOTa Oyje

CKJIaJgaTH:

1
= = 0,075
1§+ 1+5(008+0399)

10 x 0,003 x 9,76
Ockimekun & X hy = 0,078 X 15,7 = 1,225 cm <h} =3 CM, pO3paxyHOK

HEOOXIZIHO BECTU SIK JUIsl MPSIMOKYTHOTO MEPEPi3y IIMPUHOW by Ta hy = 2a =

2%X15=3cm.
[Ipuvomy miede BHYTPIIIHBOI TAPH CHIT:
h'
ho X @f + &2
2(pr +¢) |

Z=h0 1_

- IPY KOPOTKOYACHIH /i1 BCbOI'O HABAHTAKCHHS
3 ><0402+00762
15,7

Z=157|1- = 14,344
2(0,402 + 0,076) A

- IPY KOPOTKOYACHIN 1T TPUBAJIOTO 1 MOCTIHHOTO HABAHTAKEHbD:
3 ><0402+00782
15,7

Z=157|1- — 14,344
2(0,402 + 0,078) ¥

- IPY TPUBATIH J11i TPUBAJIOTO 1 MOCTIMHOTO HABAHTAKEHbD:
3 x 0,441 + 0,0752
15,7

Z=15,7[1- — 14,332
2(0,441 + 0,075) ¥
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HactynHum kpokom Tpeba 0OYHMCIIIOBATH KPUBHU3HY 32 (HOPMYJIIOH0

l/)s l/)b

1 MtOt +
EsXAs  (¢pp+&E)vXEg XbXhg

r=h0><Z

.
)

ne Y, =0,9 — nisa Baxkkoro 6erony kiacy C12/15

B1JI HETPUBAJIOT 111 BChOTO HaBaHTAYKEHHS

1 10,49 x10? y 1 N 0,9
15,7x14,344 | 2x10° x 2,26 (0,402 +0,O76)><0,45><2,05><103><40><15,7

r

1

1
—=7,18x%x10"5¢cu™ L
L&Y

B1JI HETpUBAJIOi JIii MOCTIMHOTO 1 TPUBAJIOTO HABAHTAXKEHb

1 7,34 x10? 1 N 0,9
2x10%x 2,26 (0,402 + 0,078)>< 0,45x2,05%x10° x 40x 15,7

= X
15,7x14,344

P

1
—=728x%x10"2cu?
T

r

3

= +
2x10" x 3,08 (0,441+0,075)x 0,15 x 2,05 x10° x 40 x15,7

1 7,34 x10? y 1 0,9
15,7x14,332

1
—=481x%x10"°%cu?
T3

IToBHa kpuBH3HA

1 1 1 1
———+—=718x10""-728x 107>+ 4,81 x 107>

r o r T, T3
=471x1075% cu 1t

[IpornHanHsa Mapury
1 5
f=;><S><l2 =471 X 10‘5><4—8><3542 = 0,61 cm

I ¥ioro BiTHOCHE 3HAYECHHS
f 0,61 1 1

| ~ 354 5803 200

TOOTO B MeXax JIOMyCTUMOTO.
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2.1.9. IlepeBipka Ha cTiliKicTh
[lepeBipka Ha CTIHKICTh MPOBOJIUTHCS TaK, 100 MPOTMHAHHS BiJ HETPUBAJOL il
BanTaxy |,5kH (momaTkoBoro A0 MOBHOIO HOPMATUBHOIO HABAHTAXXEHHS) HE
nepeBunryBayio 6 0,7 MM.
Jlmst  TepeBipKM  KOPUCTYHOTbCS 3HAYEHHSM, BIIOMHM 3 TIOTEPEIHBOTO
PO3paxyHKy, a TAaKOK OOYHUCIIOIOTh JOJIaTKOBI MapaMeTpu:

Po3paxyemo 3ruHanbHAN MOMEHT:
N X [, 1,5 % 3,39
Mtot = Mn + T = 10,49 + T = 11,8kHm
KoedilieHT

_ Mot _118x 1073
T XX fogser 04%0,1572x 11

= 0,083.

m

BiIIHOCHa BHCOTA CTUCJIOI 30HU CKJIaJIe

1 1

5 — —
56, + A) 5(0,083 + 0,085)
F+—Topa 18T T0x0,003x976

= 0,214.

O0YHCIMMO TUIeYe BHYTPIIIHBOI TAPH CHIL:

hl
h—f X @5 + &2 3 %0402 + 0,214
0

=157[1-227
2(pr +¢)

Z =hy|1l—
& 2(0,402 + 0,214)

= 14,253 cm

Koedirtient

_ fctd,ser X Wpl _ 1,15 x 13540 X 1073
o T M 11,8

=1,32.

Po3paxyeMo KpUBU3HY BiJ] JJOJAATKOBOT'O BAaHTAXY, IKUW BUKIUKAE 3STUHAIBHUIN
MoMeHT N= 1,5 kH:
Nxl 1,5x%3,39
T4 4
1/ 4 Uy _ 1,27 x 102 o
Eg XA (@f + &)X Egqg X b X hy] 15,7 X 14,253
1 0,9
% [2 X 10% X 2,26 + (0,402 4+ 0,214) x 0,45 x 2,05 x 103 x 40 x 15,7 -

=1,4Xx 10 %cnu™?

= 1,27kHm

1 M o
r hyXZ
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[IporuHaHHs BiJ [IOTO BAaHTAXKY
1 1 1
f =;><§le =1,4x%x107> XEX3542 = 0,15¢cm < 0,7 c™.

CTifiKiCTh MapIily IOMyCTUMA.

2.2. Po3paxyHOK CX010BOT0 MaliIaHYNKA

2.2.1 Buxiguni naui

Cxo10BHMI1 MalJaHUYNK BUTOTOBIISIETHCS 13 BAXKKOTO OETOHY KJIaCOM 10 MIITHOCTI
Ha crucHeHHs C12/15 i mae peOpucTy KOHCTPYKIIIIO.

Po3paxyHKOBiI XapaKTepUCTUKU OETOHY TIPH Y, > 0,9:

fee= 0,9%8,5=7,65 MIla; fug= 0,9%0,75 =0,68 MlIla; feqser—= 11 MIla;

fotaser= 1,15 MIa; Ecg=2,05x10* MIla

s apMmyBaHHS OyZiBEJIHOTO MalJjaHUYMKa MPHIMAEMO apMmarypy Kiacy
A400C 3 po3paxyHKOBUMH XapakTepucTHKaMu fyqser= 390 Mlla, fyg= 365 Mlla, Es=
2,0x10° MITa.

Hpotom knacy Bp-l apmyroTbest monuii mimTH (po3paxyHKOBI XapaKTEPUCTHKU:
fya =360 MIla, fyqser= 395 MIla, fywg=260 MIIa, E= 1,7x10° Mma).

J1o TPIIIMHOCTONKOCTI 3aCTOCOBYIOThCSI BAMOTH 3-01 KaTeropii.

2.2.2. Po3paxyHOK IUTUTH CXOJ0BOT0 MalIaHYMKY

[Inuta cxomoBoro MaigaHuwka (puc. 2.2) mo NEPUMETPY CIHUPAETHCS Ha
KOHTYpHI peOpa. BpaxoByroui BimHomeHHs cTopiH Tty {1/€, = 2,54/0,9 = 2,82 > 2,
il MOXXHa BBaXaTH SIK OajlOYHy 3 TPOJHLOTOM B KOpOTKOMY Hampsimi £o=(>=0,9m

(Tabnuis 2.3).
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Puc. 2.2. Il;iuta ¢X010BOr0 MaHJIAHYHMKY.

Tabmuns 2.2 - XapakTepuCcTHKA HABAHTAXKEHHS Ha 1 M? muMTH

. . I'pannyne
.., Koedimient p
Excnuyaraniiine e . PO3paxyHKoOBe
HajaliiHOCTI MO
Bun HaBaHTaKeHHHA HAaBaHTaKeHHS, 3HAYCHHSH
HABaHTAKEHHIO,
klla ) HABAHTAKEHHS,
14 klla
ITocriiina:
BJlaCHa Bara IUIMTH 3 MO3alyHUM 2,25 1,1 2,475
mapom 0,09-25
Bcroro 2,25 2,48

3rigno Tabmumi 6.2. JIBH B.1.2-2:2006 [9]

XapaKTCPUCTUIHEC 3HAYCHHIA

PIBHOMIPHO PO3IMOJiIEHHOr0 HaBaHTaxkeHHS Ha 1 M? cxogi ckimaze p = 3,0kIla,

KBa3UIIOCTIMHE 3HAYEHHS PIBHOMIPHO PO3MOAIIEHHOTO HABAaHTAKEHHSI Py

B Hamomy BuMaaky crodydeHHs IUIMTH 3 peOpamu sxkopcTtke. OpHak,

3aTUCKAHHS IUIUTH HE3HAYHE, BPAaXOBYIOUH MOKJIMBICTh PO3BOPOTY pedep (0co0IMBO

nmojoBxkHiX). Tomy i1 (3 nmedkuM HAOMMKEHHAM) MOKHA PO3TJISAaTH SIK BUIBHO

obnepTy. MOMEHT Biji HOBHOTO PO3pPaXxyHKOBOI'O HABAHTAXKEHHSI Oy/1e JOPIBHIOBATHU

_q><l§_(2,48+3-1,2)><0,92

8

8

Po6oua BucoTa nepepizy mpu a=1,5 cm.

= 0,62kHm

ho=7-1,5=5,5cm.

HactynHuM KpokoM BU3HAYa€MO XapaKTEPUCTUKY CTUCIOI 30HU OETOHY:

w=a—0,008f.,

ne a = 0,85 - 1yg Baxkkoro 6eToHy
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w = 0,85-0,008 x 7,65 = 0,789
['panvyHe 3HAYeHHS BITHOCHOI BHCOTH CTUCIOi 30HU OeToHYy Oyne

JOPIBHIOBATH:
)

O' )
14+ =R (1-
b (1= 1)

SR =

ne osg = fyq = 360Mlla — Hanpy>eHHs B apMarypi kinacy Bp-I.

0sc,y = 500MIla 1 eneMeHTIB 3 BaKKOro 6€TOHY IpH ¥p, <1,0

0,789 0630
$r = | - 360 (1- 0,789\
500 1

['panndHe 3HaueHHs KoedimieHTa Ag
Ap = &(1—-0,5¢z) =0,630(1 —0,5%0,630) = 0,432
Buznauaemo koediiieHT Ay

s M _062x107°
" fuXxbxh  7,65%1,0x0,0552

= 0,27 < Ap = 0,432.

ITo koedimieary  Ao=0,27 Bu3HA4aeMo 110 Ta0MIIX Koedimienr ¢ =0,32

<& =0,630.
HeoOxinHa muiornna nepepizy apmMaTypu
7,65
Aszfxbxhoxfc—d—032x100x55 = 3,69 cm?
fyd 365

A =369 cM? > A . =, bh =0,002-100-55=11cm>

5BpI—150

—————— 3 Ay= 5,53 cM?
84400C—100

[IpuitmaemMo 1151 apMyBaHHS CITKY
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Po3zain 3. OcHoBH i pyHIaMEHTH
3.1. In:xeHepPHO-Te0JI0TiYHI XapAKTEePUCTHUKH AUIAHKU Oy 1iBHUITBA
Paiion OyaiBaunTBa ™ JHimpo, mpocnekt bormana XMeabHHUIIBKOTO.
[HXKEeHEepHO-TEOJIOTIUHI  XapaKTEPUCTUKU TMPEJACTaBICHI y TpadiyHOMY BHUIIISII

po3pizom Ha puc. 3.1.

s

3y

=

AFZ

£

et

128
ey
22

24

E '
i _ i

o :
a2 _ -3¢, : D

M

.

7y

4

M3 I
of — - AT - —

71 I — T —— — ' 37

'

| Buugomep LHBJE L1774 -3 CRE.18 R4

| AGc. oTm. ycTeR, M. | S8 /78, 26 /73.73 73293
':__F__-_emmﬂﬂﬂ- M. . | 2.6 | 9.0 T e [

O™, ¥YIB, M. iz4.93 /32,06 23.43  /Z26.83

{_flstasamepa | | = 2hd5.6f 2ig# of 03,0708 ag. 07 0§

Puc. 3.1. IH:KeHepHO-T€0JIOTiYHA XaPAKTEPUCTHKA JiJIATHKU OyIiBHUIITBA
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B reomopdonorivHOMy BiHOIICHHI JOCIIIKyBaHA TEPUTOPIS MPUYypOUYEHA 10
JmiBoro cxwmiay BepxiB's Oamkm KpacHomoBcTtanuechbkoi. [mbwnHa po3uneHyBaHHS
penbedy Ha epio1 JOCHTIIKEHb CTAHOBUTH 42 - 46 M. AGCOJIIOTHI MO3HAYKH ITOBEPXHI
3emJ1i 3MiHIOIOThCA Bif 115...116 M. B TanbBery 6anku, g0 146...151 M. Ha cxumni. B
r'eoJIOTIYHy OYyJI0OBY JOCHIIKYBaHOI TepuTopii 10 BuUBYeHOI mmobuHu 50,0 M. Oepe
y4acThb KOMIUIEKC CYyYacHHX, 3ajiB-JCNIOBIAJIbHUX 1 E€JIOBIANIbHO JACNIOBIAJIbHUX
BIJIKJIaJICHb, TIPEACTABJICHHUX MEePECIaiBaHIeEM JIICOMOMIOHUX CYMICKIB 1 CYTJIMHKIB, IO
3aIAraloTh HA HKHEUETBEPTIYHUX CYTJIMHKAX 1 TJIMHAX.

Omnuc reoJoriyHOro po3pizy HAAAETHCS 3BEPXY BHU3!

CyyacHi BIIKJIQJIGHHS - TPEJICTABIICHI HACUITHUMH, TPYHTOBO-POCIMHHUMHU 1
JEIIOBIAIBHUMI OAJIOYHHUMU B1AKIAAECHHIMU.

Hacunui rpyntu - (t IV, mwap 1) nommpeHi maiike BCIOIW, YTBOPEHI IMPHU
IUTaHYBaHHI TApKOBOI 30HU, OYJIBHUIITBI CHOPYJ Ta MPOKIAJAHHS JOPIT B IIbOMY
paloHi, IpH 3acHIILl APEBHIX SApIB B paiioHi crafioHy "Tpynosi pe3epBu" 1 MIKOIU
mutinii. [IpencraBieni HaCUIHI IPYHTH BiJBaJIaMU I'PYHTY 3 OyACMITTSAM 1 3BaJIUIIEM
OOYTOBOT'O CMITTS 3 BEJIMKMM BMICTOM IIJIACTUKOBUX ILIAIIOK, IIe10(aHOBUX ITAKETIB,
narnepy, cToBOypiB 1 KOPEHIB JEPEB, XapuOBUX BIAX0/1B. [lomupeHi B 0CHOBHOMY TIO
6optax 1 B BepxiB'i sipiB. [loTy)HICTh HaCUTTHUX TPYHTIB pi3Ha - Bix 0,2...0.5 M 10
2...3 M Ha cxuJiax spiB 110 7...8 M B sipax.

['pyHTOBO-pOCIMHHI TIpyHTH (map la ei1V) mnpencraBieHl YOpHO3EMaMHU
3BUYAalHUMH Ha JIECOBHX IOpPOJaxX, 3 KOPIHHAM pPOCIuH, nmotyxHicTio 0,2...0,8 M.
[Tommpeni nokansHO, T. K. Ilpu mimanyBaHHI TepuTopii Ta OyAiBHUUTBI MAPKOBHX
CHOPYIXKEHb 3HATI a00 MepeMiliaHi 3 HACUITHUMHU IPYHTaMH .

Binxmnanenns 6anounoro aemtoBito (map 2a, d [V) po3noBcioxeHuit B TaIbBETY
6anku Omnoc mmumpuHoro Big 40 mo 70m., Iloryxkuictio mo 10. IlpencraBieni
CYIJIMHKaMH CIpUMH, TEMHO-CIpUMH, TPYIKYyBaToi 1 IIapyBaToi CTPYKTypH, 3
BKJTFOUEHHSM >kopcTBH. CydacHi BiAKIaIEHHS MiACTHIAIOTHCA MOTYKHOK TOBIIOO
YETBEPTYUYHUX JIECOMOIOHUX TPYHTIB, MPEACTABICHUX CYTJIMHKAMH 1 CYHICKaMH

BEPXHBOT'0, CEPETHBOTO0 1 HIYKHBOTO BIJILIIB.
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BigknaneHHs  BEepXHEYETBEPTUYHOTO  BIKY  IPEJCTABIICHI  €IIOBIAJIbHO
JIeNIOBIaIbBHUMU CYTJIMHKAMU 1 CYIICKaMu CTapoAaBHBOTO 0ajJI0YHOTO JIETIOBIIO (1ap
2 d 111), mpuaopromopcrko-JlodiniBeskoro (map 3, ed 111 pre-df), Bysskoro (map
4, 4a,vd 111 bg), 1 llpunyupkuii-Kainanpskoro (5, 5a ed 111 pl + kd) ropuzonTis.

[Map 2 (HamapyBaHHS JIECOMOAIOHMX CYMICKIB 1 CYTJMHKIB) TMOIIUPEHI B
OCHOBHOMY, B TIBHIYHIA 4YacTWHI MaiJaH4YMKa, B IIEHTpPaJbHIM YacTUHI - BIJ
HEBEJIMYKOI TUIOIII Y BUTJISAI "sa3uKa" 1 B MIBJACHHINA YaCTHHI 3yCTPIHYTHH TIJIbKH CKB.
N2 3, 4. [IpeacraBneHuil nepecnaroBaHHsIM MEPEBIIKIAICHUX JIECOMOAIOHUX CYITICKIB
1 CYyIJIMHKIB, MoTyxHIicTIO Bix 0,6 10 11,6 M. XapakTepHOI0 OCOOJIMBICTIO € 3MiHA
MOTY>KHOCTI 11apy 2 BHU3 MO CXUITY.

[ap 3 - cyrauHKHA JecomnoiOHi, Oypo-KOBTi, TBEP/ll, BUCOKOIOPHUCTI, IO
OpOCIAA0Th 1 3 XOJaMHU 3€MJIEpOiB, 3alIOBHEHHUMH T'yMyCOM, MAa€ HEIOBCEMECTHE
nomupenHd. [loTyxHicTh mapy He3HauHa, Bix 0,69 no 3,0 m.

[Map 4 - cymicku JecOBi, MaJIeBO-)KOBTI, TBEPl, HU3BKOIOPHUCTOIO, IIIO
MPOCIIAt0Th 1 B 30H1 KanusipHoi- Kaim 1 Huxk4e piBHS MIJA36MHUX BOJI -IJTACTUYHICTD,
HU3BKOMOPUCTOIO (Imap 4a), Ma€, MPAaKTUYHO, MOBCIOJHE MOIIMPEHHS, 32 BUHATKOM
MIBHIYHOT YaCTHMHU MalJlaHYWKa, Jie map 4 3aMilaeTbcs OATKOBUM JIeTIOBHUEM (I1ap
2). [loTyxHicTh mapy Big 3 g0 12m.

[MMap 5 - cyrmHKKA JIecoBi, OypoO-KOBTI, TBEPAl, HHU3BKOIIOPUCTOIO,
HEMPOCaTHUX, B 30HI KamUIAPHOI OOJIAMIBKM 1 HIDKYE PIBHA MIA3EMHUX BOX -
TyromiacTiunux (map Sa). [lommpeHuid map MOBCIOAHO, 3aJIATaHHSA, MPAKTHYHO,
ropusonTanbHe. [loTyxHicTh mapy Bia 2-3 g0 10- 11 m. Heo6xinHOo Big3HAYUTH, 110 B
p-H1 cBep/uioBUH 18-22 B 3aranbHiil TOBHII TyromactiuHux cyriauHkiB I['E-5a
3yCTpIYarOThCA MPOIIAPKU TBEPAUX 1 HAMIBTBEPAUX CYTIUHKIB.

BinknaneHHs cepeTHhOUYETBEPTUYHOTO BIKY MPEACTABICHI JHIMPOBCHKUM (TI1ap
6. vd 11 dn) 1 3aBagoBchkum (map 7, ed 11 zv) ropusoHTamu.

[Tap 6 - cymicku JEecOBi, CIpyBaTO-)KOBTI, IJIACTUYHI, HU3BKOMOPUCTOIO.
[Tommpenuid map BCIOAM. XapaKTEpHOIO OCOOJMBICTIO IIApy € MOro BeJUKa

noTy>HicTh Bix 8...10 go 15...16Mm.
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[[lap 7 - cyrauHKM JeEcOBI, Bifg Oypo-cipux A0 OypuX, TYTOIJIACTUYHHX 3
mpouiapkamMu  HamiBTBepAuX. Lli TIpyHTH HEBUTpUMAHUMHU 10 MOTYXHOCTI, B
OCHOBHOMY TOTYXHIcTh mmapy 1,5...2,0 m., B mentpanpHiii yacTuHi (B paifoHi
cBepioBuH 20, 21, 22, 26) notyxHIcTh Aocsrae 8...10 M. B ribomy 1mapi BUAUISIOTHCS
tBepail cyrmuuku (Illap 7a). BinknajeHHS HIKHEUETBEPTIYHHX BIKY IpeICTaBICHI
Tunirynscekum (1rap 8, vdl ti) i mapronomickiM (map 9, d 1 mr) ropu3oHTaMH.

[Ilap 8 - cymicku Jsecomo/iOHI, >XOBTO-CIpl, IIacTU4HI. Po3moBcromkeHi
MOBCIOAHO, 3aJISITaHHSI, B OCHOBHOMY, ropu3oHTaibHE. [[0TyXHICTh IIapy He3HA4Ha
Bixg 1,5...2,0 10 3,0...4,0 m.

[ap 9 - cyrnuHkK 4epBOHO-0Yp1, TBEP/AI, LIIIbHI, BOJOHENPOHUKHI. [lommpeni
CYTJIMHKU TMOBCIOJIHO, BUTPUMAaHI MO MOTY>KHOCTI. [I0TyXHICTh 11apy, B OCHOBHOMY,
BiJ1 6 110 9 M.

[ToBcrogHO YeTBEPTHHHI BIAKIAJACHHS MOJCTHIAIOTHCS HEPO3WICHOBAHUMU
HDKHEYETBEPTHYHO- BEpXHCHeOreHoBMMi BiakmagaeHHsmu (map 10, QIL1-N2),
MPEACTABICHUMH TJIMHAMHA Y€PBOHO-OYPUMU, TBEPAUMHU, IIUTHHIMH, BOAOTPUBKIMHU.
[Tommpeni rpyaTr mapy 10 MoBCcIOAHO, MaKCHMAIBHO PO3KPHUTA MOTYKHICTE 7,5 M.

Tun rpyHTOBUX YMOB IO MPOCIJAHHIO - APYTHIA.

HopmaTtuBHa rimmbuHa ce30HHOTO mpoMep3aHHs rpyHTiB 0,9 M, miHiManbHa -

0,14M, makcumaibHa -1,23M.

3.2. OCHOBHI NPUHIUIIM BJIAITYBAHHA QYHIAMEHTY

Ha mincraBi apXiTeKTypHHUX KpPECIeHb po3pobiieHe nanboBe mosje (puc. 3.1).
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Puc. 3.1. ITaaboBe moJie 1-i cexuii OyaiBi.

3a ymoBHy mno3Hauky 0,000 mpuilHATHUH piBE€Hb YMUCTOI MIJJIOTH TEPIIOTO

MOBEPXY, 1110 BijnoBigae adbcomoTHiN BiamiTii 145,150 m ta 141,850 m.

HaBanraxenns i BBy npuiinati mo JIBH B.1.2-2: 2006 [9]. ¥V mpoexkri

BpaxoOBaHI HaBaHTAXEHHS BiJl BJIACHOT BarM KOHCTPYKIIH, KOHCTPYKIIH TiJIOT,

MOKpiBeb, 00J1aJHaHH TOIIO., KoprucHe HaBaHTakeHHS (BiJl JIO/I€H HA IEPEKPUTTSI 1

M1JJIOTH ), CHITOBE 1 BITPOBE HABAHTAXKCHHSI.

KnimaTuuni ymoBH paiioHy OyAiBHUIITBA HACTYTIHI.

CuiroBe HaBaHTax<eHHs (3a qomatkoM E i tadm. 8.1, 8.3 JIBH B.1.2-2: 2006):

XapaKTepUCTUYHE 3HaYeHHs - 134kr / M?;

rpaHUYHE 3Ha4eHHA - 153k / M? (3 koed. HapilinocrTi 1,14 - Tabmn. 8.1);

eKCIUTyaTaliiine 3Ha4eHHs - 67kr / M? (3 koed. HaxgiiiHocTi 0,49 - Ta6n.8.3).

BitpoBe HaBanTaxeHHs (3a monatkom E JIBH B.1.2-2: 2006):

XapaKTEpUCTUYHE 3HAYEHHS - 47KT / M?;
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— Koe(ilieHT HalIHHOCTI 32 TPAHUYHUM 3HAYeHHM npuitasaTuii 1,14 (tadn. 9.1 JIbH
B.1.2-2: 2006);

— Koe(iIieHT HAIIMHOCTI 1O eKCIUTyaTalllfHOro 3HadyeHHIM npuiHsaTui 0,21 (Tado.
9.3 JIBH B.1.2-2: 2006);

— tun Mmiciesocti - IV (mo . 9.9 JIBH B.1.2-2: 2006).

[To xapTi celicMIYHOTO palioHyBaHHS TEPUTOPIS BITHOCUTHCS A0 M'ATUOATBHOIO
30H.

[HXeHepHO-Te0JI0T1YH1 YMOBH MaiiJlaHyuKa Oy1IBHUIITBA HaBe/leHa Ha puc. 4.2.

3emsisiHI, TAIbOBl, OManyOHi, OETOHHI Ta apMaTypHI POOOTH BHKOHYIOTHCS
BianmosigHo g0 Bumor JICTY-H b B.2.1-28: 2013 «HacranoBa 11010 MpoBeICHHS
3eMJITHUX pOOIT Ta yJIalITyBaHHS OCHOB 1 criopy/keHHs1 pyHnamenTisy, JIbH B.2.1-
10:2018 «OcHoBu i ¢yHmamentu Oynienb Ta cropym» [10], IBH A.3.2-2-2009
«OxopoHa mparii i mpoMmucioBa Oe3rneka y OymiBHUITBI» [6], Ta 1HIIUX YHHHUX
HOPMAaTHBHUX JTOKYMEHTIB 3 BUPOOHUITBA Ta NpUIMaHHS BIANOBIIHUX BHUJIB POOIT,
MpaBUJIaMU TEXHIKM OE3MEKH, a TaK0oX 3a CIEUIAIbHO PO3pPOOJIEHUMU MPOEKTaAMU
BupoOHunrea pobit (I[P ). Bci pobGoTu MOBHMHHI MPOBOIWTH CHEIliali30BaH1
oprasi3artii.

3BOPOTHIO 3aCHUIIKY IPYHTY JOIYCKA€ThCSI BUKOHYBAaTHU MICLEBUMHU IPYHTAMHU
(cymicsiMu 1 CyTIIMHKaMHM) 1)KEHEPHO-TEO0JIOTTYHOTO Iapy CKBaXUH-2,3,4 (sIK1 MOBUHHI
OyTu 0e3 moOyTOBHUX BIAXOAIB, 0€3 OyA1BEIBHOIO CMITTS 1 0€3 3JIUILKIB POCIMHHOCTI).
Bigcumannas BupoOIATH IapaMy 3 MOMIAPOBUM YIIUIBHEHHSIM TIPH Jab0OpaTOpHOMY
KOHTPOJII KOe(ILIEHT YIIITbHEHHS I'PYHTY 3BOPOTHOI 3acuniku K = 0,95. /o mouarky
BIJICUTIAaHHS 3pPOOUTH JOCHIJHE YIIIJIBHEHHS IPYHTY 1 BU3HAUUTH ONTUMAJIbHY
BOJIOTICTB TPYHTY.

B nporieci BUKOHaHHS poOIT HEOOXIAHO CKIaAaTH aKTH Ha MPUXOBaH1 poOOTH,
BECTH KypHaJ BUPOOHUIITBA poOiT. B mpoiieci BukoHaHHS poOIT HEOOX1THO CKJIaiaTh
aKTH Ha NPUXOBaHI POOOTH, BECTH >KypHaJ BHpPOOHMIITBA poOIT. Bci pobotu
BUKOHYBATH  BIAMOBIAHO JO TMPOEKTYy BHUPOOHMUIITBA POOIT, BUKOHAHOMY

CIICIIaTI30BaHOI0 OpraHi3alli€ro.
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[Ipu BnamTyBaHHI CTUKY CKJIAJIOBUX Majb 3aCTOCYBAaTH JBOIIAPOBY 130JIS11I0
CTHKY CKJIOTKAaHUHOIO Ha O1TyMHIl MacTuii Bitugum.

OCHOBHI TeXHI4YHI1 pillIEHHA 3 MiJACTaB 1 (yHIaMEHTIB MPUHHSATI BIAMOBIIHO J10
TaKUX JaHUMU:

— 3BIT "mpo 1HXEHEPHO-TEOJOTIUHI JOCIIKEHHS JJIsi OYyIIBHUIITBA >KUTJIOBOTO
KoMIUIekcy 1o ByJ. ['epoiB Cramiarpaga B M.J[HImMpomeTpoOBCHKY (I0AaTKOBI
nocmimkenHs)",  Bukonanmit III1  "EIIpIC" (mmdp: 1191/2016), wm.
JuinponetpoBchk, 2016p;

— 3BiT "mpo I1HXKEHEPHO-TE€OJOTIYHI JOCTIKEHHS Ha JUISHII OyJiBHHUIITBA
KUTIIOBOTO KOMIUIekcy 1o Byid. ['epoiB Craminrpaga B J{HINpomeTpoBCHKY",
BukoHanuil [1IT "EIlpIC" (mudp: 876/2008), r. AninponetpoBcbk, 2008p;

— 3BIT "0 MOJBOBUX BUMPOOYBaHb JOCHITHUX Mallb CTATHYHUMH HaBAaHTaKCHHAMHU
Ha MalaH4YMKy OyAIBHUIITBA KUTJIOBOTO KOMILIEKCY 1o ByI. ['epoiB CramiHrpaga
B JlHimponerpoBchky", BukoHanuii TOB "I'ingpocroinpoekt” (mmdp: 261.03), M.
Juinpomnerposckbk, 2008p .

Opranizariist OyaiBeI-HOI0 BUPOOHUIITBA BUKOHAHA BIAMOBIIHO A0 BUMOT JIBH
A.3.1-5:2016. Opranizaris OyaiBeabHOr0 BUpoOHHITBA [6]. Jlo MOYaTKy BUKOHAHHS
poOIT MO BJIAITYBAaHHIO TAJIbOBOTO TIOJII BHUKOHATH BUHOC BCIX 1HXKEHEPHUX
KOMYHIKaIlii, 1[0 HOTPaIUISOTh B po3po0toBaHy 30Hy. Bcil pob0TH Mo BialTyBaHHIO
MajJbOBOr0 MOJIsi BUKOHYBAaTH B CyBOpiM BiAMOBIAHOCTI 3 IIpoekTom BupoOHuiTBa
Po6ir (I1I1P).

[lepen mpucTpoeM MNanbOBOTO TOJS HEOOXITHO BHUKJIMKATH MPEACTaBHUKIB
T'€OJIOTTYHOT CITyKOH JIJIst OTJISIAY IPYHTIB 31 CKJIAJJaHHSAM BIIMOBITHOTO aKTy.

3aHypeHHs Nanb 3AIMCHIOBAaTH NOYMHAIOYM 3 JHA KOTJIOBaHy TpyOdacTuM

JTU3€JIb-MOJIOTOM 3 YJapHOK YaCTHHOK Macor 2,5 TC B JiJEpHI CBEPJIOBUHU

niamerpom 350 MM, TpoOypEHi JI0 piBHS TPYHTOBUX BOJ 3 OJTHOPA30BOIO 3AJIMBKOIO 1X

BOA0I0. ['MMOMHY 3aHypeHHS Najib NPUUHATH piBHOIO 1,0 METp B CYyrJiHKOBOMY HIapi

IT'E-7. 3anypeHHs najib 3[1MCHIOETHCS 10 TPOEKTHUX BIAMITOK. [Ipn Hemonorpy»keHi

OKpPEMHUX Tajb JI0 MPOSKTHUX BIAMITOK 1 OTpMMaHHI BIJIMOBHM B KiHIII 3a0MBaHHS

piBHoro 0,5 cm 1 3armuOneHH] iX HUXKHIX KIHIIB B IpyHTH 1mapy I['E-8, momanbiie
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3aHYpPEHHS NaJb MPUIUHATHA. 3py0 HEIOTOTPYKEHHUX JI0 MPOSKTHUX BIIMITOK Tajb
TO3BOJISIETHCS  TIPOBOJMTH 32 TOTO/KCHHSM 3 TMPOCKTHOIO OpraHi3aii€r, ska
po3po0uiaa MPOEKT MalboBUX (yHIaMeHTiB. [nmOunHa 3aHypeHHS poOOYMX Tajhb
MOJKJIMBO 3a)kaJla€ KOPUTYBAHHS 1X JIOBXKHMH B TPOIIECI BJIAINTYBaHHS (PYHIaMEHTIB.

3BOPOTHIO 3aCHUIKY KOTJIOBaHY BUPOOJISATH CYTITMHKAMH, METOIOM ITOIIAPOBOTO
yIiineHeHHs 10 minsHocti 1,7 T/ M3 (k.y. 0,99-0,98). YiiinbHEHHS IPYHTY 3aCHITKH
BUKOHYBaTH Imapamu 1mo 20-30 ¢cM IpH ONTHMAaJIbHIN BOJIOTOCTI, 3 KOHTPOJIEM SKOCTI

VIIUTBHEHHS 1 MUTBHOCTI KOXKHOTO TIapy.
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Po3aia 4. BiockoHaJIeHHSI CHCTEM TeIJIOI30JIA1IIil 30BHIIIIHIX CTIH

4.1. Bumoru 10 3a0e3ne4eHHsi eHeproeeKTUBHOCTI OyniBeab

3 wMeroro0 3abe3meueHHs eHeproeeKTUBHOCTI OyaiBenb MiHICTEPCTBOM
PEriOHANILHOTO PO3BUTKY, MIiHICTEpCTBOM eHepreTuku YkpaiHu Tta KaGinetom
MinicTpiB YKpaiHu NpUHHATO PSI HOPMATUBHUX aKTiB, PO3MNOPSIKEHb Ta MOCTAHOB,
y SAKUX MPOIMKCAHO YMOBH Ta IMyHKTH, IO PETYIIOIOThH TEIUIOB1 BTpat OyaiBii. Kpim
TOTO, IIOPOKY IPOBOJATHCS BCEYKPATHCHKI, MIDKHAPOJHI TPAHTH, MPOEKTH Ta
nporpaMu (iHaHCYBaHHS IMiJIBUIEHHS €HEProe(eKTUBHOCTI K 1CHYIOUMX OY/iBEb,
TaK 1 Oy/IIBHUIITBA HOBUX €HEProe(PeKTUBHUX OYINHKIB.

[Tomituka npepxkaBu y cdepl 3a0€3MEUECHHS EHEPreTUYHOI e(EKTUBHOCTI
OyniBesb 0a3yeThCsl HAa HACTYIHUX 3acanax [41]:
1) 3a0e3nedeHHs HAJIEKHOTO PIBHS €HEPreTUYHOI e(heKTUBHOCTI Oy iBEIb BiJIIOBITHO
710 TEXHIYHUX PETJIaMEHTIB, HOPM 1 IPaBWJI Ta Oy IIBEIbBHUX HOPM;
2) CTUMYJIIOBAHHS 3MEHIIIEHHS CTIOKUBAHHS €HEPTii y Oy /T1BIISX;
3) 3a0e3nedeHHs] CKOPOUYEHHS BUKH/IIB TAPHUKOBUX Tra3iB y aTMOc(epy;
4) CTBOpPEHHS YMOB [JIsi 3aJdy4y€HHs 1HBECTHIIA 3 METOI  3IMCHEHHS
eHeproe()eKTUBHUX 3aXO0/IiB;
5) 3abe3nedyeHHs TEpPMOMOJEpHi3alii OyiBeNlb, CTUMYJIIOBAHHS BUKOPUCTAHHS
BIJTHOBJTIOBAHMX JDKEPET €HEprii;
6) po3pobJieHHs Ta peaji3allis HaIlOHAIBHOTO TUIaHYy IIOAO0 301IBIICHHS KIIBKOCTI
OyniBesnb 3 OJNM3BKUM JO HYJIbOBOIO PIBHEM CIIOXKHUBAHHS €HEprii Ta cTparerii
TEPMOMO/IEpHi3allii Oy 1iBeb;
7) cTUMYJIOBaHHS A0 30UIbIIEHHS KUIBKOCTI OyAiBeNb 3 OJNM3bKUM 10 HYJIBOBOIO
pIBHEM CHOKMBAaHHS €HEprii, 30KpeMa IUIAXOM HOBOro OyJiBHMIITBA Ta
TEPMOMO/IEpHi3allii Oy aiBeb.

[ToctanoBoro KMV Bin 26.11.2014 poxky Ne 676 Oyiio NpuUAHATO MOJIOKEHHS
npo Jlep>kaBHe areHTCTBO 3 eHeproeeKTUBHOCTI Ta eHeprozoepeskeHHs Ykpainu [43].
Jlanuii opral BUKOHABYOI BJIAJIU PETyiroe cepy eHeproz0epekeHHs, MPOBOAMTH
EHEeProayJIuT Ta Ppo3po0Jisie MPOMo3ullli Mpo 3a0e3neueHHsT eHeproedEeKTUBHOCTI

OyIiBeIb.
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[ToctanoBoro Kabinery MinictpiB Big 20.12.2017 poky Ne 1099 ctBOpeHO
nepxaBHy yctaHoBYy «DoH 1 eHeproedekTHBHOCT» [45]. @oHa miATpUMYyE HIIaTHRH,
AK1 CTOCYIOThCSl €Heproe(eKTUBHOCTI, CTUMYJIIOE 1 MATPUMYE 3aX0IH 3 M1ABUIICHHS
eHepro30epekeHHs Ta PiBHI €HEProePEeKTUBHOCTI OYyI1BEJIb Y )KUTIOBOMY CEKTOPI.

Poznopsmxennsam Kabinety MinictpiB Yikpainu Ne 1803-p Bin 29.12.2021 poky
CxBaneHo po3poOsjeHuil MIiHICTEpCTBOM €HEpPreTUKM YKpaiHh IUlaH Jid 3
eHeproedexTrBHOCTI Ha iepion 10 2030 poky [44]. Lleii mnan nepeadavyae BAKOHAHHS
nporpaM CTUMYJIOBaHHS €HEproe()eKTUBHMX 3axXOAiB y OaraTOKBapTUpPHHX Ta
MPUBATHUX JKUTJIOBUX OYMIBJIAX 13 3alPOBAKEHHSIM MOHITOPUHTY €(PEKTHUBHOCTI Ta
PE3yIABTATUBHOCTI BIANOBIAHUX IporpaMm. Takox B pamkax mporo miaany 01.08.2022
poky Kabinerom MiHicTpiB YKpaiHu BUHECEHO Ha TpoMajchbke o0roBopeHHs [IpoexT
Posnopsympxennss KaGinery MinictpiB Ykpainu «[Ipo cxBanennst JloBroctpokoBoi
cTpaterii TepMomojepHizanii OyaiBenb Ha mepiog Ao 2050 poky ta Konnemmii
3aranpHOIEPKABHOT €KOHOMIYHOI I[IJTLOBOI MPOTPaMu MiATPUMKUA TEPMOMOIEPHI3allii
Oynaisesb Ha 2022-2030 pokm».

[{s koHuenuii nependayae B TOMY YHCI BIPOBAJKEHHS €HEProe(EeKTUBHUX
3axoAiB y 1 MJIH. IHAMBIAYaTbHUX KUTIOBUX OymiBIsX, Y 20 THC. OaraTokBapTUPHUX
OyIMHKax, a TaKOoXX 30UIbIIEHHS KIIBKOCTI HOBUX HAyKOBO-JIOCTIJHUIIBKUX Ta
IHHOBAIIHHO-TEXHIYHUX PO3POOOK 11010 TEpMOMOIepHi3allii OyaiBens [49].

®onnom EneproedexkTuBHOCTI YKpaiHU 3alpoOBaXKEHO Ta pPealli3yeThCsl Ha
MOCTIHIA ocHOBI BceykpaiHcbka mporpamMa KOMIUIEKCHOI TEpMOMOEpPHIi3alli
xwutiaoBux OymuHkiB «EHEPT'OJ/IIM» [46]. /lana mporpamMa NmpOBOIUTHCS Pa3oM 3
¢iHaHcoBolO MixkHapogHoto kopropamiero — IFC, Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GIZ) GmbH 1 [Iporpamoro pozsurky OOH (ITPOOH)
Ta mepeadadae 4acTKoBe (piHAHCYBAHHS MOIIUPEHHS €HEPTroeEeKTHUBHOCTI. 3aBISKH
NPOBEACHHIO YCi JKUTEN YKpaiHH MaloTh 3MOTY C€KOHOMUTH Ha KOMYHaJIbHHX
MoCJIyrax Ta MiJIBUIIATA PIBEHb CHEProe(PeKTUBHOCTI KUTIA, TaK 1 3a0e3meduTH
JTOTpUMaHHSA YCIX MDKHAPOJIHUX 3000B’s13aHb YKOaiHU B cpepi eHeproeeKTUBHOCTI.

3rinno Haka3zy MiHictepcTBa po3BUTKY rpomaj Ta Teputopit Yikpainu Ne 260

Bim 27.10.2020 poky «IIpo 3aTBepKeHHS MIHIMAJIBHUX BUMOT JI0 €HEPreTUYHOI
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ebextuBHOCTI OymiBenb» [43] Ta Nel69 Big 11.07.2018 poky «IIpo 3arBepkeHHs
Metoauku BU3HAYEHHS €HEPreTUYHOI ePEeKTUBHOCTI OyxmiBenmb» [42] kuTioBi Ta
rpomMajcbki OyaiBII HE MOXJIMBO OyayBaTH Ta 37aBaTH B EKCIUTyaTaiilo 0e3
JOTPUMAHHS MIHIMQJIBHUX BUMOT JI0 €HeproeeKTUBHOCTI. YcCiI po3pobiieHi

MiHperioHOM BUMOTH € 000B’I3KOBUMHU /17151 OyA1BENb YCiX TUIIIB Ta BU/IB..

4.2. AHaJsi3 cydyacHMX MiAX0AiB 10 Temioizousuii OyaiBesib

4.2.1. Knacudikauisa cucrem ¢acagnoi Tensioizorsuii

Bignosigno mo JACTY b B.2.6-34:2008 «KoHCTpykIlii 30BHINIHIX CTIH 13
dacamHoI0 TeroizosIiero. Kitacudikariis i 3aranpHi TexHiuHI BUMOrn» [23] dacaana
TeTTO130JIA1IIs TTMTHCS Ha 4 KJ1acu, KOXKEH 3 SKUX B CBOIO Yepry JUIMTHCS Ha MEBHI
nigknacu (tabmuns 4.1). Knacudikaris cucteM 3a KOHCTPYKTUBHUMH €JIEMEHTAMHU

HaBeJcHa B Ta0mil 4.2.

Tabmuusg 4.1 — Knacu Ta niaknac 301pHUX CUCTEM

Kmacu |HaliMeHyBaHHsI KJaciB HaliMeHyBaHHS miKaciB
Knac A |Koncrpyxkmii A.1 3 onopsKeHHSIM TOHKOIIAPOBUMH IITYKaTypKaMu
30BHIIIHIX CTiH 13 A.2 3 onopsAKEHHSIM TOBCTOIIAPOBUMU IITYKaTypKaMH
¢bacanHoIO A.3 3 onopsaKeHHIM JIpiOHOPO3MIPHOIO TIIUTKOKO
TEIUIOI30JIALIEO T
OTIOPSKEHHSIM
HITYKaTYPKOIO
Knac b |Koncrpykuii b.1 3 onopsixkenHsaM kepamiuHoro 1eriowo b.2 3
30BHIIIHIX CTiH 13 OTIOPSA/PKEHHSM CHUJIIKaTHOIO 1IETJIO0
¢bacanHoIO b.3 3 onopsiiskeHHSAM IpecoOBaHUM KaMEHEM
TEIUIO130JIALIE0 Ta
OTIOPSKEHHSIM
LIETJIOK0
Knac  |Koncrpykuii B.1 3 onopskeHHSIM KepaMiYHUMHU TUTUTaMH
B 30BHINIHIX CTIH 13 B.2 3 onopspkeHHAM TUIMTaMu 3 IPUPOIHOTO KaMeHto B.3 3
¢acagHOIO OTIOPS/PKEHHSM METaJIEBUMU JIpIOHOIMITYYHUMU Ta
TEIUI0130JIS1IEO 3 KpYyIHOPO3MIPHUMH MaHEIIMU
BEHTHJIbOBAHUM B.4 3 onopskeHHSIM TUIMTaMH 3 IEMEHTHO-BOJIOKHUCTHUX
MOBITPSIHUM MaTepiajiB
MIPOIIAPKOM Ta B.5 3 onopskeHHSIM KOMIIO3UTHUMHU aTIOMiHI€EBUMH
OMOPSKEHHSAM MaTepiajJaMu
1HAyCTpiaIbBHUMU B.6 3 onopskeHHSIM BUpo6aMu 13 ApiOHO3EpHUCTOrO OETOHY
€JIeMEeHTaMu B.7 3 onopsmkeHHsM mnoniMepOeToHHUMH TaHensmMu B.§ 3
ONOPS/DKEHHSIM ~ JIaMiHOBaHMMHM  maHensmu B9 3
OTIOPSI/DKEHHSIM KepaMOTpaHiTOM
B.10 3 onops/pKeHHSIM IHITMMHU IHAYCTPiaJIbBHUMH €JeMEeHTaMU
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Kmac I' |Koncrpyxkinii I'.1 3 onopsikeHHSIM CKIIOM OyAiBEIbHUM
30BHIIIHIX CTiH 13 I'.2 3 onopsIKeHHSIM CKIIOM 3arapTOBaHUM OY/iBEIbHUM
bacanHoIO I'.3 3 onopsisKeHHSIM CKJIIOM 3 €Hepro30epiraloyuM MOKpUTTIM
TETUIO130JISII €0 ta |[".4 3 onmopsKEeHHSIM CKJIOM COHIIE3aXUCHUM
OTIOPSIIKEHHSIM I'.5 3 onopsamxeHHs M ckiioM (hacaHUM 3 HAHECEHUM €MaJIeBUM
IPO30PUMHU MOKPHUTTSIM
€JIEMEHTaMu I'.6 3 onopsiKEHHSIM CKJIOM Bi3€pyHKOBUM
I'.7 3 onopsiiPKEHHAM CKJIOM apMOBaHUM
I'.8 3 onopspkeHHSIM JIaMiHOBAaHUM CKJIOM (TPHUILIIEKCOM)
I'.9 3 onopsKeHHSIM CKIOM, 3a0apBICHUM y Maci
I'.10 3 onopsikeHHAM T1ApO()OOHUM CKIIOM
I'.11 3 onopsKeHHSAM IHIIMMH TUTIAMH CKJIA, IO JI03BOJICHI
JUTs 3aCTOCYBaHHS y Oy TIBHUIITBI
Tabmuua 4.2 — Kiacudikamis 30IpHUX CHCTEM 3a KOHCTPYKTHBHHUMH
eJIeMEHTaMU
3a CIpUUHATTAM
CTiHOIO . . .
. ) 3a MaTepia oM TerI0130AIIHHOTO
Krnacu | HaBaHTaXXCHb .BU 3a MarepiajloM CTIHH mapy
KOHCTPYKTHUBHIN
cxeMmi OyIMHKY
Knac |1 Hecyui 1. I3 nernu 3 T i3 6a3abTOBOT BaTH 3 ITUT 31
A CKJISTHOTO IITANeIbHOTO BOJIOKHA

2 Camonecyui

3 HasgicHi

2. I3 MoHOMITHOTO 2060
301pHOTO 3aJ1i300€TOHY,
KepamM3UTOOETOHY

3. 3 OJIOKIB 13 BAXKKUX

3 IUTHT i3 CHIHEHUX MOJIIMEPHUX
MmarepiaiiB abo TOpPKpETaiiHOTO

mapy
3 OJIOKIB 13 JIETKUX OETOHIB

Knac b i ) 3 muT i3 0a3aJIbTOBOI BaTH
O€TOoHIB, y T.U. 13 3 .
IJIAT 31 CKJSHOIO INTaIeIbLHOIO
MTOPOKHEYAMH BONOKHA
o 3 mIMT 13 CHIHEHUX TMOJIMEpPHUX
4. 3 GJIOKIB 13 JIETKOTO MaTepianis
KOHCTPYKTHBHOTO OCTOHY |3 Grokip i3 Terkux GETOHIB
Knac 3 T 13 0a3aJIbTOBOI BaTH 3 IINT 31
B CKJISTHOTO IITAIIeIbBHOTO BOJIOKHA
Knac |2 Camonecyui 1. 3 xomOiHOBaHUM 3 muT 13 0a3aJIbTOBOI BaTH 3 TUIUT 31

3 HagicHi

CBITJIONPO30pHM (hacaziom

2. 3 cyuuIbHUM
cBiTIIONPO30puM (hacamom

CKJISTHOTO IITAIIeIbBHOTO BOJIOKHA
3 MIMT 13 CHIHEHUX MOJIMEPHHUX
Mmarepiais

3 OJIOKIB 13 JIErKUX OCTOHIB

31 CKIIOITAaKeTIB

3 MOABIHUM CKIIHHAM

4.2.2. KoHCTpYKTHBHI 000, 1UBOCTI cucTeM (hacagHoi Tensioizonsuii

Y  BIANOBIAHOCTI [0 HaBEAEHOI KiacU(IKali€l0 PO3TIIHEMO 1CHYHOY1

KOHCTPYKTUBHI OCOOJMBOCTI (hacaHUX CHCTEM.
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OnopsikeHHs] TOHKOIIAPOBUMH IITYKATypKamu (Jieka cucrema) (puc. 4.1,
a). BUKOHAHHS TMOJETIICHNX CHCTEM OUIBII MOMYyJISIPHO 3-3a 1X BIHOCHO HHU3BKOI
BapTocTi. KOoHCTpyKIia BKIIIOYa€e B ce0e TEIo130I11i10, 3aikcoBaHy 3a JOMOMOT OO
MOJIMMEPLIEMEHTHOTO  KJICI0 1 KpIMWJIbHUX €JIEMEHTIB, a TaKOX 3aXHUCHO-
03700 TF0BaJTHE TTOKPUTTSL.

Kpim crannapTHUX m1apiB y KOHCTPYKIIO BKIIOYAIOTHCS JOTIOMIXKHI €JIEMEHTH:
aIOMIHI€B] MPOQIIl A1 3aXUCTy BiJ MEXaHIYHUX TOUIKOKEHb 1 €JIEMEHTH s

VIIUTBHEHHS 1 repMeTH3allii 130111 B MPUMHUKAHHIX O KOHCTPYKIIIHM MOKPIBJi.

0)

Puc. 4.1 — Cxema yJ1amTyBaHHs TeILIOi30/AIIIT MPH «<MOKPOMY» METOi: a)

JIETKi IITYKATYPHI CHCTEMHU; #) BaXKKi IITYKATYPHi cHCTeMH

OnopsizKeHHs] TOBCTOIIAPOBMMH IITYKATYpPKaMu (Ba:Kka cucrema) (puc.
4.1, 6). et Bua cucteM Mae OUIBII TOBCTHH IIAp 30BHINIHBOI IITYKaTypku. BiH
M1JIBUIILY€ CTIAKICTh 0 MEXaHIYHOTO BIUIUBY 1 IOBrOBIYHICTh. BUpoOHMKYN MaTepiasiB
JUISl TIOA1I0HUX TTOKPUTTIB TAPAHTYIOTh TEPMIH iX ekcrutyaTarii 10 50 poki. ToBmuHa
30BHINIHIX MITYKAaTypPHUX IIAPIB Y BAXKKUX CUCTEMaxX Moxe jgocsiratu 50 M .

OnopsikeHHss ueriow (TpumapoBa ¢acagna cucrema) (puc. 4.2). B
TPUIIAPOBIA CTPYKTYpl TEIJIOI30JAMII 1 TPH KOJOAA3BHIA KJIaMIl, YTEIUIIoBay
3HAaXOJIMThCS MK HECY4OI 1 3axucHowo, (acagHow kiaakoro. dacagHa Kiagka
BUKOHY€ETbCS 3 CHJIIKATHOI, KJIIHKEpHOI a0o KepaMiyHOi Heriau. Taki KOHCTPYKLIi
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MEHIIIE HABAaHTAXYIOTh (DYHIAMEHT, aje iX HEJOJIIKOM € CKYIMUEHHs KOHACHCATy MK

IapamH.

Puc. 4.2. ®acaani 6araromaposi cucremMn.

Y  Temnoizousinii 3 BEHTWILOBAHMM MNOBITPAHMM MPOIIAPKOM Ta
ONOPSIIKEHHAM  iHAyCTpiaJlbHUMH  ejleMeHTaMM (HaBiCHMIT BeHTHJILOBAHUW
dacan) (puc. 4.3) 3aMiCTh JIMIIBOBOI CTIHH 3aCTOCOBYIOTHCS JIMCTOBI YW IUIMTHI
03100JII0BaJIbHI MaTepiaiy, K BUKOHYIOTh (DYHKIIIT 3aXHCHOTO eKpaHa. BeHTusis
noTpiOHa Il BUAAJEHHS KOHJAEHCATy, L0 3a0e3MeuyeTbcs LUIIXOM CTBOPEHHS

MOCTIMHOTO 3a30PY MiXK TEIJI0130JI0YMM MaTepiaioM Ta 3aXUCHUM E€KPaHOM.

=

Puc. 4.3. IIpuHuun po6oTy BEeHTUILOBAHOTO (acany.
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4.2.3. Cy4acHi Tenioizo/siiiini matepianau

OCHOBHUMH TEIUIOI3OJIAMIMHUMU MaTepiaim B YKpaiHi € TIHOMOJICTHPOII,
MiHepaJibHa BaTa Ta CKjoBata. [[iHOMOMICTUPOT BUKOPUCTOBYEThCs ¥ 40% BUTIAAKIB
Terioi3osIii OyaiBens. MiHepanbHa BaTta Ta ckioBata 3aiiMaroTh 30% 1 25%
BIIMOBIAHO, 1 Bchoro 5% 3aiiMaroTh 1HII BUJAM TEIUIOI3OJAIIMHUX MaTepiatiB.

OCHOBHI TEIUIOI3OJAIINHI MaTepiaid i OrOpoDKYIOUMX KOHCTPYKIIM Ta iX

BJIACTHBOCTI HaBeIeHO y Tadmiti 1.1 3rigno 3 [22].

Tabmuus 1.1 — OCHOBHI TEMIO130JIAIIHHI MaTepiaiu Ta iX Teriohi3ndHi

XapaKTEPUCTUKU
Ne| Haspa marepiainy 0" - %
© 2 5 8 s 3
m\z é & Q E E» O\. ] (j =
c [Eg |2 & |2 = 2|8 5 _|g 8¢
P 2 T |E E = 2 5|2 E |8 £ &
& g 2 |2 m 2 5 F|8 5 s|8 E ©
< 5 < s : < g = I M — _é E =
I E ¥ |2 S T s S| 2 ®wlT © =
= 2 g B S |2z B|I& Eale &%
> = =R & = 2 |& E =9
=g s 5 |85 8| 3 g
K = ~ 5 &
= & g
30- 0,039- 0,046-
1 MinepanbHa BaTa 0,84 0,5-1,0 0,30- 0,55
225 0,040 0,054
0,032- 0,042- 0,45-
2 |CKJI0BOJIOKHO 10-70 0,84 1-3
0,044 0,057 0,70
ExctpynoBanHit 0,034- 0,035-
3 30-35 1,45 0,5-1,0 0,008
MiHOMOTICTUPOIT 0,035 0,037
0,029- 0,040-
4 [[TiHomomiyperaH 40-80 1,47 2-5 0,05
0,041 0,050
40- 0,038- 0,041-
5 [[Minomract 1,68 5-20 0,23
100 0,047 0,064
0,038- 0,042-
6 [[TinomoJieTHIEH 30-50 1,34 2-5 0,02
0,043 0,047
0,053-
7 [liHOCKIIO 120 0,84 0,045 0,5-1 0,002
0,054
250- 0,071- 0,083- 0,10-
8 [[Tepmit 0,84 10-15
450 0,110 0,202 0,20

57




IIJIUTH

_ 300- 0,07- 0,11- 0,11-
9 |ApGomit 2,30 10-15
800 0,16 0,3 0,3
/IepeBHOBOJIOKH. Ta
200- 0,06- 0,07- 0,12-
10 [nepeBOCTpYXKK. 2,30 10-12
1000 0,15 0,29 0,24

4.2.4. KoHCTpPYKILisi HABICHOT0 BEeHTHJILOBAaHOT0 acaxy

3rinno 3 JIBH B.2.6.-33:2018 «KoHcTpykiii 30BHIMIHIX CTiH 13 ¢acagHoro
Terutoi3osmiero» [23] KOHCTPYKIisi HAaBICHOTO BEHTHIILOBAHOTO (acaay MOBHHHA
BKJIIOYATH B cOO1 METAJIEBUI KPIMUJIbHUNA KapKac, Imap TEII0130JIs1111, ONOPSKEHHS
IHAYCTpiaIbHUMHU €JeMEHTaMH. Y CHUCTeMi HEOOXIJHO CTBOPUTH MOBITPSIHUN

MpOIIAPOK, SKUM MaTuMe (PIKCOBaHY TOBIIMHY MIDXK IIIapOM TEIUIOI30JIAIIT Ta

OTIOPSJKYBAJIbBHUMHU MaTtepiasiaMu. OO0B’SI3KOBUM € 3a0€311eUeHHs] BEHTUJIALII.

Ha puc. 4.4 300pakeHO KOHCTPYKTHBHY CXE€MYy HaBICHOTO BEHTHIJIHOBAHOTO

dacany.

Puc. 4.4. KoHcTpyKTHBHA cXeMa HAaBiCHOI0 BEeHTHJILOBAHOIO dacany.

KoncTpykuis ckinagaerbest 3 o0nuioBanHs — 1 (Haifuacrimie 1e ity abo

JIUCTOB1 MaTepiaiau), KpIMWIBHOTO Kapkacy — 2, 3aBISKA SIKOMY KOHCTPYKIIis
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MPUKPIIUIIOETHCA 0 30BHIIIHBOI CTIHM — 3 Ta Teroizomsuii — 4. [lpu Takomy
KOHCTPYKTMBHOMY  pIIIEHHI  BEHTWJIBOBAaHUM  MPOCTIp  3aJUIIAIOTH  MIX
TETUIOI30JIAIITHIM MaTepiaioM Ta OOJUIIOBaHHIM cucTemMu [49].

JInst cTBOpEHHsI KapKacy CHUCTEMHU MOXKYTb BHKOPHUCTOBYETHCS TpPU BHIIU
MaTepialiB. aJIOMIHIEBHM CIUIaB, HepXaBiloya CTaldb 1 OIMHKOBaHA CTalb.
OuwmnkoBaHa ctaib femeBma Ha 20-30%, mpoTe TepMiHU eKCIUTyaTallli Takoi cTai
CYTT€EBO 3HWKYIOTHCS MPU HAWMEHIIIOMY MOIIKOKEHHI, [0 CTAETHCS MPU MOHTAXK1 Yd
JIOCTaBIIl Ha MICIIe MOHTaXYy, JUIsl TAKMX €JIEMEHTIB 3 OIMHKOBAHOI cTami (Taki, 10
MaloTh CKOJIH, 3pi3U, MOAPANUHN) B cepeAHbOoMY uepe3 7...10 pokiB po3nOUMHAETHCA
Kopo3is [4] .

KpoHmireitH € exeMeHTOM Kapkacy, Ha SKUW ONMHUPAETHCS OMOPSIKYBATbHUIMA
Iap Ta TeTI0130JI1115, 3aBKH HhOMY BCSI KOHCTPYKIIisi BeHT(]acay MPUKPITLTIOETHCS
710 30BHIITHBOI CTIHU, a00 X TUTH niepekpuTTs [13]. Came depe3 KpOHIITEHHN 4acTo
YTBOPIOIOTHCA TEPMOMOCTH. TepMomiakiaaky 3 napoHity ado [IBX BcTaHOBIIOIOTH
JUTsI 3MCHIICHHS TEIJIOBUX BTpaT, SKI 3 SBISIIOTECS TIPH MPOXO/KCHHI dYepes
TepMoMOCTU. Taka miAKIaJgKa OJHOYACHO 3aXMINA€ KPOHIUTEWH BiJ BIUIMBY
arpecMBHOTO CEpEJIOBUINA, SIKE 3YMOBIIOE CTiHa OynaiBii (PO3YMHY KIIQJIKH,
Hanpukian) [4].

SIK TETUIoI30JIAIIIHHIE MaTepiall y CHCTEMI BEHTHIILOBAHOTO (hacay 3riaHo [24]
PEKOMEHIOBAaHO 3aCTOCOBYBAaTH MiHEpAJIOBAaTHI, 0a3allbTOBI Ta CKJIOBOJIOKHHCTI
Ty, [lOBITpsIHI MOTOKH, $IKI 30CEPEKYIOTHCS Y BEHTUIILOBAHOMY IPOILIAPKY,
KOHTAKTyIOTh 3 TIOBEPXHEIO TeIIOI30JIiiHOro Matepiany. Yepe3 1e Moxke
PO3MOYaTUCh pyHHALIISl BEPXHBOTO IIapy Terioi3oisiiii. [le mpussene 10 3MeHIICHHS
TEIUIO130JIALIMHUX BJIACTUBOCTEM MaTepially yTeIulroBaya. BiTpo-Tizpo3axucHa
MOBITPOITPOHUKHA MEMOpaHa € BUpillIeHHIM fAaHoi mpobiemu [33].

€ 0e3niy pi3HUX BapiaHTIB MaTepianiB BiJ 0ararbox BUPOOHUKIB, 3 HMIMPOKOIO
KOJbOPOBOIO MANITPOIO, IO 3aCTOCOBYIOTHCS JJIi 3aXHCHOTO 1, BOJHOYAC,
JEKOPATUBHOTO eKpaHy cucteMu. OCHOBHUMH BHJIaMH OOJIMIIOBAJIbHUX MaTepialiB,
0 BUKOPHUCTOBYIOTHCS JUIsl HABICHOrO BeHT(dacaay € KepaMOIpaHITHI IUIMTH,

KOMIIO3WTHI Marepiaau (0 TMPUKIATy alloKOHOOPA, PEWHOOOpI, alMoNHK),
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IIEMEHTHO-BOJIOKHHUCTI JTUCTHU ((PpiOporieMeHTH1, a30€CTOIIEMEHTHI JIUCTH ), [IEMEHTHUM
KaMiHb Ta METaJIeBl OOJUIIOBANIbHI MaTeplai y BUTJIAAl CalIUHTY, KaceT, MaHesei
[50].

EneproeekTMBHICTE HaBICHOTO BEHTHJIbOBAHOTO (acany Oyae IToCsATHYTa
JUIIE B TOMY BHWITQJIKy, KOIM Oynae pO3pOOJICHO I1HAMBIAYATbHUW TIPOEKT IS
KOHKPETHO1 Oy/11BJIi. AJI)K€ KOHCTPYKTHUBHI OCOOJIMBOCTI MOXKJIMBO BUSHAYMTH JIUIIIC 3
ypaxyBaHHSAM yCiX ocoOiuBocTel 00’€KTa, MO CIOPYDKYETHCS, a caMe KIiMaTHYHA
30Ha JUISHKH, 1€ BiIOyBaeThcs OyAIBHUITBO, KOH(QITrypallis, BHCOTa OyIiBI Ta

Martepiajiy CTiH.

4.2.5. [lepeBaru Ta HeI0JIiKM HABiCHOTO BEHTHJILOBAHOTO (hacaxy
["ooBHMMH ITepeBaraMu KOHCTPYKIIii HABICHOTO BEHTHIIBOBaHOTO (hacamy € [1],

[50]:

— BHCOKI 3BYKO130JIAI1iHI BIAaCTUBOCTI;

— BHCOKI TEIUIOI30JIAIIHHI BIACTHBOCTI;

— TIOCTiiHA BEHTUJIALIIS] KOHCTPYKIIii, a OTKe yOe3neueHHs: Oy 1Bl Ta TETUI0130JIs1Ii1
BiJl YTBOPEHHS KOHJEHCATy. YcCs HaJMIpHa BOJIOTa TOCTYIA€ Yy CIeHialbHy
JIPEHAKHY CUCTEMY;

— MOCTIMHMM 3axucT OyAiBAl Ta yTemioBaya BiJ HABKOJHUIIHIX aTMOC(hEepHUX
BILJINBIB;

— TIOJIETIICHHS HABaHTa)XCHHA Ha (PyHIAMEHT 3a PaxyHOK 3MEHUICHHS TOBIIMHU
30BHIIIIHIX HECYYHX CTIH;

— 3aXMCT B TEPMIYHUX JePopMalliii;

— MOJKJIMBICTh MPOBEACHHS MOHTaXHUX POOIT y OyAb-sIKUWA Yac, HE3aJIEKHO BiA
MIOTOJTHUX YMOB;

— apxITEeKTypHa BHUPA3HICTh Ta MOXJIMBICTH peaiizaiii OyAb-sIKUX apXITEeKTYypHUX
pIIICHB;

— TpUBAJIMU TEPMIH EKCILTyaTarii KOHCTPYKIi (10 50 pokiB).

Henonikamu BeHTHIILOBaHOTO (hacany € [1]:

— BHCOKa BapTICTh;
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— HEOOX1JHICTh BUKOPUCTAHHS HETOPIOYMX MaTepialiB;
— (pyHKIIOHANBHI BIACTUBOCTI 3a0€3MEUyI0ThCS JIUIIE MPH YiTKIA MOCI1JOBHOCTI
MOHTaXy Ta BUCOKIiH SIKOCT1 pOOIT;

— HAasABHICTH METaJCBOTO Kapkacy 3 KpiHI/IJIBHI/IMI/I CJIICMCHTaMU, K1 MMpoXoaiaThb
Ucpes map yTeiiroBada Ta YTBOPXOKOTH TCPMOMOCT.

[Ticns mpoBeAeHHs aHaMI3y ICHYIOYHX POOIT IIOJI0 BEHTHUJILOBAHOTO acamy
HEBHPINIEHUM TMTUTAHHSIM 3TAIIAETHCS
— SAKOI MIpOI0 TEPMOMOCTH KpIMWIBHMX KPOHIITEWHIB  BIUIUBAIOTH  Ha
TEIJI0130JIA1IIMHI BIaCTUBOCTI (acany;
— TMPUHIMIKA PO3PaXyHKY 3a30py MDK YTEIUTIOBAYeM Ta OTrOpOJKYBaJIbHOTO

eNIEMEHTY.

4.4. BnockoHaJIeHHsI MPUHUMIIB yJAITYBAHHA BEeHTWILOBaHUX ¢acaais
4.4.1. 3MeHIIeHHS] BIUIMBY TE€PMOMOCTIB KPIiNMMJIbHUX KPOHIITEHHIB HA
TEPMOI30JIALIHI BJIACTUBOCTI BEHTWIBLOBAHOTO (pacany
TeroBuil omip mapy KOHCTPYKTUBHOTO Marepialy MNpU TEIUIOTEXHIYHOMY
PO3paxyHKy BU3HAYAEThCs 3a Gpopmydioro [12]:
R, = —, (4.1)
ip
. . - 2 .
ne R; — TeruioBuii omip I-ro mapy 3 KOHCTpYKTHBHOTO Martepiany, (M°K)/BT;
§; — ToBIIMHA (JTIHIMHUI PO3Mip MaTepialy B HANPSIMKY TEIUIONEPEIadyn) i-To MIapy
KOHCTPYKIIii, M;

Aip — PO3paxyHKOBa TEIIONPOBIIHICTL MaTepiaiy i-ro mapy KoHcTpykuii, Br/(m-K).

HaBenena ¢opmyna Oulbllie  3aCTOCOBYETHCS 1O  OrOPOKYBaJIbHUX
OaraTolmapoBUX KOHCTPYKIIN 3 HasABHICTIO yTemoBauda. i TEIIONPOBITHUX
BKJIFOYEHb, TaKUX SK KPOHIITEHHU abo (Qikcyroui Aroberi, 10 YyTBOPIOIOTh
TEPMOMOCTH, BOHA J1a€ JOCTaTHhO TpyOuid pe3ynbraT. lle moB’s3aHO 31 CKIAAHOIO
(GopMOIO TaKMX BKJIIOYEHb. J[JI1 HUX PEKOMEHIYEThCSI BUKOPHUCTOBYBATH MPOrpaMu

OOYHCITFOBaHHS, SKI BUKOHYIOTh TEIIOTEXHIYHI po3paxyHku [17], Hampukiiam ANsys.
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He 3Bakaroun Ha iCHyIO41 TOXHOKH, (4.1) mae po3yMiHHA AEKUIBKOX OCHOBHUX
MPUHIUIIIB 100 3MEHIICHHS BIUIMBY TEPMOMOCTIB, IO YTBOPIOIOTHCS BiJ
KPIMUWIbHUX KPOHIITEHHIB. TermioBuil omip 3HAXOIUTHCS y MPAMIN 3aJI€KHOCTI BiJ
JIOBXKWHU KPOHILITEHHY, TOOTO € HEOOXIMHICTh y 11 301iblleHHI. AJle, OCKUIbKU
BEHTWIALIMHUKA 3a30p TOBMHEH MAaTH CyBOPO (PiKCOBAHMI PO3MIp, 1€ MPU3BEIE 0
HepallloHAJILHOTO 301JIBIIEHHS APy TEII0130II0F0Y0r0 MaTepially Ta HEBUIPABIAHUX
BUTpaT. 3HAYHO €(EeKTUBHIIIUM 3ac000M OyJie J0JaBaHHS JOJATKOBOTO APy, KU
MaTUME MEHIINY TeIUIONpoBigHICTh. Came ISl LbOTO MMiJl KPOHIITEHH MiIKIaAai0Th
CrieliaJibHI TAPOHITOR1 MTPOKJIAIKH.

HactymauM cmocoOOM MIiABUINCHHS TEIUIOBOTO OMOPY € 3MEHIICHHSA
3HaMeHHUKa Gopmynu (4.1), TOOTO BUKOPUCTAHHS JJII BUTOTOBJICHHS KPOHIIITEHHIB
MaTepiaiiB, M0 MalTh OJM3bKI J0 METaly MIIHICHI XapaKTepUCTUKH, ajieé MEHIITY
TEIJIONPOBITHICTb.

Takox crnpusaTUMe 3MEHIIEHHIO BIUIMBY TEPMOMOCTIB BiJI KPOHIITCHHIB Ha
TEIJIOBUH OIIpP OrOPOAKYBAJIbHOT KOHCTPYKIIIT — 3MEHIIEHHS 1X KUIBKOCTI. {7151 11b0ro
IIPU NPOEKTYBAaHHI BEHTHJIBOBAHOTO (pacamy HE0OX1JHO BUKOHATH JIEKIIbKa 3aXO0Md1B:

- MaKCHUMAaJbHO 3HM3UTH Bary 3aXMCHOI KOHCTPYKIIIT Mpu 3a0e3reyeHHi HeoOX1HOi
KOPCTKOCTi, TOOTO MaKCHMAaJIbHO 3MEHIIIUTH HAaBAaHTAKEHHS Ha KPOHIITECHHHU;

- 3 pO3paxyHKy Ha MIIHICTh Ta MOPCTKICTh KOHCTPYKIIli MiHIMI3yBaTh KUIbKICTb
TOYOK TJBICY;

- HE JIONYCKaTH TMEpPEeBUUIEHHS IUIONIl TMepepidy KpOHWITEHHY 3a MiHIMAIbHO
HEOOX1THYIO.

TakuMm unHOM, HaXKaIb HE BJACTHCS MTOBHICTIO BUKJIFOYUTH HAsIBHI TEPMOMOCTH,
aje UUIKOBUTO B HAIIMX CUJaX MIHIMI3yBaTh 1X HETaTUBHMM BIUIMB Ha

TETJI0130JIAIIHI BJACTHBOCT1 OTOPOKYBaIIbHOT KOHCTPYKITI.

4.4.2. PamioHanizamiss TOBIIMHH TOBITPSIHOTO 3a30Py BEHTHJIbOBAHOIO
dacany
Pyx MmoBITpsSIHUX Mac y IpOCTOP1 BEHTWJILOBAHUX CUCTEM 3I1HCHIOETHCSA Yepe3

BXIJJHI ByXa, pO3TAlllOBaHI B IIOKOJBHIA dactwHi OyxiBmi (puc. 4.5). Buxin
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BiIOYBa€ThCS uepe3 CHelllajibHi OTBOPM B MapamneTi Ta 4epe3 pPyCTH MiX
oONMIIOBaTbHUMU  TUIMTaMu.  [lpuuomy — MiHIManbHHH — po3Mip  Jlamerpa
BEHTWISILIIITHUX OTBOPIB SIK JIJIS BIIMIPAIIbOBAHOTO, TaK 1 ISl CBIXKOTO MOBITPSI IOBUHEH

CTAaHOBUTH HE OuIbIIe 20 MM.

Puc. 4.5. Pyx noBiTps y 3a30pi 0OropoaKyBaJibHOI CUCTEMH.

[Ipu BuUKOHAHHI PO3PAaXyHKY, MPABUIBLHO OOYMCIIEHA TOBIIHWHA IOBITPSHOTO
3a30pYy, JI03BOJISIE MIABUIIUTH TETIO3aXUCT OTOPOIKYBaJIbHUX KOHCTPYKIIIA Oy TiBIi 3
JOTPUMAHHSM TapHOTO BOJIOTICTHO-TEMIIEpaTypHOTro pexumy. [Ipu HempaBHIbEHOMY
pPO3paxyHKy TPOMIKKY MOHTaX BEHTUJIbOBAHOTO (hacamy Oyle BUKOHAHUM 3
MOpPYIICHHSAM TexHoJoTii. [le Moke Mpu3BeCTH A0 PYyWHYBAHHS TEIUIOI30JTFOF0YOTO
mapy (y pasi OJM3BKOTO pO3TalllyBaHHS Iapy TEIJIO130JIAIl Ta OOJUIOBAIBHOTO
MaTepiaity). 3roJIoM 1ie MOKe MPU3BECTH 10 HAMOKAHHS Ta MOCTYNOBOI0 pyHHYBaHHs
OCHOBHO1 MOBEPXHI CTIHU OyAiBJI. 3aHAATO BEJIUKUN MOBITPSHUMA 3a30p CIIPUUYUHUTD
3BYKOB1 KOJMBaHHS (Tyn) y pa3i cuibHOro Bitpy. Lle Moxke cratucs mig dvac
BUKOPHUCTAHHS 3aHAATO JIOBTMX KPOHINTEHHIB a00 3aCTOCYBaHHS BaTH 3 HHU3BKOIO

KOPCTKICTIO.
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Jiss  OOuYMCIeHHS  TEIUIOBOTO  OMOpPY  OTOPOKYBAJbHOI  KOHCTPYKIIT
BUKOPUCTOBYIOTh (Gopmyny (4.1) mans KoKHOTO 3 mIapiB cucteMu. TeruioBuil ormip

BEHTHJILOBAHOTO TTOBITPSHOTO TMPOIIAPKY BU3HAYAIOTH 3 (POPMYIIOK0:
1

RB.]‘I. =

= (4.2)
1,726792 +

1
®p
ne § — TOBIWHA TTOBITPSIHOTO IIAPY, M;

@, — KOe(ilieHT MPOMOPHIHHOCTI pafialliiHOro TEIIOOOMIHY MK MOBEPXHIMU

npouIapKy, npuiMaeTses a, = 4,9 Br/(M°K).

CyMapnuii ormip nepeaadi TEpMIYHO OJJHOPITHOT HEMPO30POi KOHCTPYKIIIT IOPIBHIOE

[23]:
n
R—1+ZR+1 4.3
=y .1i z (4.3)
1=

ne Qg ; — KOoe(IUIEHTH TEeIJIOBIJAa4l BHYTPIIIHBOI Ta 30BHIIIHBOI MOBEPXHI
TeII0i30AiiHOT cucTemu, B1/(M?-K);

N — KUTBKICTh IIAPIB TEIIO130JIAIMHOI CHCTEMHU.

Y  mpaBWIbHO  PO3paxoBaHOI  TEIUIOI3OJISIIIIMHOI  CUCTEeMH  TTOBMHHO
BUKOHYBAaTHUCS YMOBa

Ry = Rq min» (4‘-4‘)

1€ Ry min — MIHIMAJIBHO JIOTyCTUME 3HAYEHHS OTOPY TEIUIONEPEIaYi, IKe HABEIECHO Y

[12] Ta 3amexuTh Big TEMIEpaTypHOi 30HH MicCIls Oy IIBHUIITBA.

He 3Baxaroum Ha Te, 10 B I[bOMY PO3paxyHKy MOBITPSHUI 3a30p — 1€ OJMH 3
TETJI0130JIF0I0YMX IIapiB, TOBIIMHA SKOTO BIUTMBAE HA CyMapHHM OIip, HOTO HE BapTO
BUKOPUCTOBYBATH, SIK OCHOBY I 3HAXO/KEHHS 1i€i TOBUIMHU. YMoBa (4.4) €
6a30BO0 /ISl BU3HAYCHHS OCHOBHOTO YTEIUIIOBA4a: MOTO TUITY Ta TOBIIUHH.

®OyHK11IsI TOBITPSHOTO 3a30py B MEPIILY Yepry — BEHTUIISILIST OTOPOIKYBaIbHOT

CUCTCMHU Ta BHAAJIICHHA KOHACHCATY, SKHM HETAaTMBHO BIUIMBA€ Ha BIJIACTHBOCTI
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TEIJIO130JII0I0YOTO  MaTepiany, IHAYCTplalibHI OMOPSKYBAJIbHI  €JIEMEHTH Ta
KOHCTPYKIIifO B IIoMy. TOMy TOBIIMHA 3a30py NMOBWHHA 3a0e3MedyBaTh HEOOXITHY
IIBUIKICTh TOBITPSHOTO TIOTOKY, SKa B CBOIO UEPTry Ma€ CKIQJHYy MPUPOAY Ta
3QJICKUTh BIJ IIBHUIKOCTI Ta HAMNpsAMY BITPY 330BHI OyaiBJl, KOHBEKIIIHHOTO
TEIJIO00OMIHY, KOJIMBaHb TEMIIEPATYPH HABKOJMIIHBOTO CEPEIOBHING, TEMIIEPATypH
CJIEMEHTIB cHucTeMHU. HasBHICTP TaKWX CKJIAJHUX B3a€MO3B’SI3KiB HE JO3BOJISIOTH
BUKOHATH OOYHCJEHHS Ta po3poOuTu Oe3mocepeani GopMylnd Ui pO3paxyHKY
BeHTWJIbOBaHOTO Tpornypky [15], [34]. Came TOMy po3paxyHKH BEHTHJILOBAHOTO
dacamy 3IIMCHIOIOTHCSA JIMIIE YUCEIbHO-ITEpaAIllIHHUMHU CIOCOO0aMH 3a JIOIOMOTOIO
CIel1aJII30BAaHOr0 MPOTrpaMHOro 3abe3neueHHs, Hanpukiaag Ansys. CKOpUCTaBIINCH
TaKUM METOJIOM MOKHA OTPUMATH BC1 MOTPIOHI MapaMeTpu:

— TeMIeparypy MOBITPs y 3a30pi;

— IIBHUJAKICTh HOTO MIEPECYBAHHS YCEPEANHI CUCTEMH;

TOBILKHY 3a30pY;
— KOeIII€HT TEMIOBOr0 0OMIHY KOHCTPYKIIIi.

Buxonsunm 3 ychoro mnepepaxoBaHOIO BHILIE MOKHAa 3pOOUTH BHUCHOBOK:
TEII0130JIALI1HI BIIACTUBOCTI BEHTUJILOBAHOTO (hacay 3ajiexaTh HE TUIbKHU B1J] AKOCTI
Ta KUIBKOCTI TETUIOI30JSLIHHOrO Marepiany. Benukuil BIIMB HA 1€ 3HAYEHHS Mae€ 1
OPaBUJIBHO PO3PAXOBaHUM Ta 3MOHTOBAaHMM 3a30p, a TAKOXK IIe OAMH (akTop:
TEIUJIONPOBIJHICTh Ta KUIBKICTh YTEIUTIOBaya, OOJUIIOBAIBHOIO MaTepiay, a TaAKOX
KPOHIIITEHHIB.

[Tin gac ckiamaHHs TPOEKTY PoOIT Ta OOUMCICHHS BETMYMHU BEHTUIISAIIAHUX
MPOMIXKKIB MO>XYTb BHHHMKHYTH HEBIANOBIIHOCTI, MOB'SI3aHI 3 KOHCTPYKTUBHHUMH
ocobnmBocTsIMU OyaiBii. Hanpukiaa, mpu BUKOHAHHI PO3PaxXyHKIB I 03100JICHHS
ctapux OyJiBenb, IKUM BXKE HE OJMH JIECATOK POKIB, Y€pe3 YCaJKy IUIOLIMHU CTIH
MO>KYTh BUHHUKHYTHU BIIXWJICHHS B1J BEPTUKAJIbHOI Ta TOPU30HTAIBHOIT MOBEepXHi. JlJist
KOMIIEHCAIIIl IUX BIAXUJIEHb 3aCTOCOBYIOTH CHeEIliaJIbHI MOJA0BXKYBayi, K1 HAASITraloTh
Ha KPOHILTEWH 1 THM CaMUM PETYJIIOI0Th BUJIIT BiJl CTIHH.

BiamoBimHO mpu MpOEKTyBaHHI HEOOXIHO BPaxoBYBaTH IeW KoedimieHT i

BUPIBHIOBATH MOBEPXHIO 32 PaXyHOK BEHTUJSLIAHOTO 3a30py. ToMy CTBOpEHHS
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ONTUMAJILHOI B1JICTaHI, BiJ] MAPONPOHUKHOT MEMOPaHU 10 TOBEPXH1 OOJHUIIFOBAILHOTO
MaTepially, 3aCTOCOBYETHCS HE JUISI BCIX THIIB OyiBEb.

[Tomupena mymka mpo Te, IO YMM OLUIbIIAa BIACTaHb BiJ yTEIUIIOBada [0
OOJUIIOBaHHS, TUM Kpallle TOMUIIKOBO. barato xTo nymae, 1110 TaKMM YMHOM Ha MIATH
TETIOI130JISIIIIT TapaHTOBaHO HE MOTpamuTh Bosora. lle Tak, ame ciijx HaramaTtu, 1o
KOHCTPYKIIiSl 3 TPAHUYHO 3aBUIICHOIO BETUYMHOIO TPOCTOPY MOBITPSHOTO MPOIIAPKY
MO>K€ IMOYaTH IIYMITH IPU CUIILHUX MOPUBAX BITPY.

Takum 9MHOM, TIPOBENCHE JOCIIHKCHHS MOKa3ye, M0 MPaBUIHHOI BETUIMHU
MO0 BIACTaHI MK TMapONPOHUKHOIO 3aXMCHOIO MeMOpaHOw, a TaKoX
OOJMITIOBAIBHAM IIIAPOM € JOCHUTHh CKIIATHUM 3aBIaHHIM. [IpO€KTYBaHHS TaKuX
dacagiB moTpiOHO BUKOHYBAaTH 3 YpaxyBaHHSIM YCIX 3Ha4€Hb Ta BUKOHYBaTH BCl
HEOOX1JH1 ISl IIbOTO PO3PAXYHKU TEILIOI30JISIIINHUX XapaKTEPUCTUK KOHCTPYKIIII.
Tinpku 11€ J03BOJUTH JaTH OO'€KTUBHY OIIIHKY KOHCTPYKIIi, JO TOrO0 > BOHO
CHPUATUME YJOCKOHAJICHHIO aHAJIOTTYHMX CUCTEM 1 JIO3BOJIUTH 3aJI0BOJIBHUTH BCi

BUMOTH TETIO130JIA1111 Oy T1BIi.
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BUCHOBKU
AHai3 iICHYIOUMX HOPMAaTUBHUX aKTIB MTOKa3aB 3HAYHY aKTyaJbHICTb AJIS EPKaBH
MiABUIICHHS eHeproe(eKTUBHOCTI Oy/1iBeIb B TOMY YHUCIII Yepe3 YIO0CKOHATICHHS 1X
TEIJTIO130JISILIHTHUX CUCTEM.
OnHOIO0 3 HAUTMEPCIEKTUBHIIIMX CUCTEM TEIUIO130JIAIIIT € (pacaHa TEIUI0130JISIIIs 3
BEHTWJIbOBAHUM MOBITPSHUM HPOIIAPKOM Ta OHOPSAIKEHHSAM 1HIYCTplaJlbHUMHU
eJeMeHTaMH (BEeHTUILOBaHMM daca).
BentunboBani ¢acaad MaroTh ABI OCHOBHI MPOOJIEMHU: HAsBHICTH TEPMOMOCTIB
yepe3 KpOHIUTEHHU KpPIIUIEHHS Ta CKJIQJHICTh PO3PaXyHKy 1 BCTaHOBJICHHS
BEHTWISIIMHKUX 3a30PiB.
3MEHILEHHS! HEraTUBHOI'O BIUIMBY TEPMOMOCTIB MOKe OyTH 3a0e3IedeHe IIITXOM
BUKOPDUCTAHHS JUUIl BUTOTOBJICHHA KpPOHIITEHWHIB MaTepialiB 3 HHU3bKOIO
TEIJIONPOBIIHICTIO, BUKOPUCTAHHS TEPMOI30JIALIIMHUX TPOKIAI0K I KPIILJICHHS
KPOHIITEWHIB 0 OY/iBIIi, 3BEJEHHS JI0 MIHIMYMY KIJIBKOCTI TOYOK OOMHMpaHHS
ONMOPSAXKYBAJILHOT KOHCTPYKIIIT B TOMY YMCIII Y€pe3 MIHIMI3aLliIO i Bary.
Po3paxyHOK NOBITPSHOTO MOTOKY B BEHTWISLIMHOMY 3a30p1 HE MIJJISTae CTPOroi
dbopmamizarii 4yepe3 CKIQJIHOCTI MPOIECIB Ta BHUMAraroTb MOJICTIOBAHHSA ¥

CHeliagi30BaHuX MporpaMax YMCENIbHUX PO3PAXYHKIB T1IpO- ra30AMHAMIKH.
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