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HaBectu 00’eMHO-TUIaHyBajIbHI pillieHHsT OyAiBJIl, BUKOHATH TEIJIOTEXHIYHUMN
PO3paxyHOK, 3ampoIlOHYyBAaTH KOHCTPYKTHUBHI pIIIEHHS Ta CaHITApHO-TEXHIYHE 1
1HKEHEPHE YCTAaTKyBaHHSI.
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BukoHatu po3paxyHOK 0araTomycTOTHOI MOMEepeAHbOHANPYKEHOI IUIHTH
NIEPEKPUTTSI.

Poznin 3. OcHoBu 1 hyHAAMEHTH

BusHauntu raubuHy 3akiagaHHs (GyHIAMEHTY, HEOOXIAHI pO3MIpH MiJIOIIBU
dbyHIaMEHTY, 3pOOUTH PO3PAXyHOK OCIAaHHS OCHOBH (DYHIAMEHTy Ta 3aracaHHs
OC1JIaHHS B 4aci, BUKOHATH PO3PAXyHOK (DyHAAMEHTY HA MILIHICTb.

Po3nin 4. HaykoBa uactuna

[IpoanamizyBat  0a30Bl  MNPUHLMIM  APXITEKTYPHO-IUIAHYBAJIbHUX  Ta
KOHCTPYKI[IHHUX pIIIEHb Y IHAUBIAYaTbHUX KUTIOBUX OyA1BEb.
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AHoTauis

Hama3oB Apciaan bByaiBHUITBO 1HAMBIAYaJbHOTO JKUTIOBOTO OyJAHHKY
17,55%19 m B M. Py6ixkne Jlyrancekoi o6nacti. CrienianbHicts 192 «byaiBHUITBO Ta
IIMBUIbHA 1HXKEHEPIs», OCBITHS MporpamMa «byJaiBHUIITBO Ta ITMBUIbHA I1HXKCHEPISN».
Juinpo: CxinHOYKpaiHChKHM HallloHAIbHUHN yHiBepcuTeT iM. B. Jlans, 2022 pik.

VY nepmioMy po3ain «ApXITEKTypHaA YaCTUHA» BU3HAYEHUMN FeHEpATIbHUN TJIaH
TUISHKY  OyAiBJIl, HaBeJEHI XapaKTEPUCTUKH 00’ €MHO-TUIAHYBAJIBHUX PIllIEHb,
BUKOHAHUH  TEIUIOTEXHIYHUH  pO3pPaxyHOK OTOPOJDKYBaJbHUX  KOHCTPYKIIH,
MPU3HAYCHO CAHITAPHO-TEXHIYHE 1 IH)KEHEPHE YCTAaTKyBaHHS.

VY apyromy pozain «KOHCTpYKTMBHAa YacTWHa» BHKOHAHUU PO3PaxyHOK
0araTonmyCTOTHOI IUIMTH NEPEKPUTTS 3 TOINEpPeIHbO-HANPYKEHOI apMmaTyporo. B
pamMKax  IbOTO  PO3PaxyHKY  BH3HAUE€HI  HABAaHTAXXEHHs,  3alPOIOHOBAHO
KOHCTPYKTUBHE PIIIECHHS, BUKOHAHI PO3PAXYHKA HA MILNHICTh MO HOPMAJIBHUM Ta
HOXWJIMM TIepepizaM IUIMTH, a TaKoX BUKOHAHWW INEpPEBIPOYHUI PO3paxyHOK Ha
nedopmaiii.

VY Tperbomy po3auni «OCHOBH 1 (pyHIAMEHTH» BUKOHAHUN 301p HaBaHTaXEHb
i1 11ed po3paxyHOK, BU3HaUeHa rIIMOnHa 3aKiialanasa GyHIaMEeHTY, MOTPiOH1 po3MipH
MIJOIBY (PYHIAMEHTY, 3[1MCHEHUW PO3PaXyHOK OCIIaHHS OCHOBU (DyHAAMEHTY 1
3aracaHHs OCIJJaHHS B 4aci, a TAKOXK PO3PaxyHOK (yHAAMEHTY Ha MIIIHICTb.

Y uyerBepromy po3aini «HaykoBa uwacTMHa» MpoaHaANI30BaHI MPUHIUIN
apXITeKTYpHO-IUIAHYBaJbHUX Ta KOHCTPYKUIMHMX PIIIEHb Y 1HIUBITYyaJIbHHUX
KUTJIOBUX OyiBeJsb JiJ1sl 3a0e3neUeHHs TOTpeO JIFOAMHYU Ha BCIX eTamnax il pO3BUTKY 3
MOKJIUBICTIO TpaHC(OpMaIllii Uepe3 PEKOHCTPYKIIIIO.

KimrouoBi  cioBa: IHIUBIAYaJIbHUM  KUTJIOBUM  OYJIMHOK,  KOTEIK,
OJTHOKBAPTUPHUN KUTIIOBUM OYJIWHOK, apXiTEKTypHO-TUIAHYBaJbHI  PIIICHHS,
(GyHKIIOHATbHE 30HYBAHHS, PEKOHCTPYKIiSl, MOHOJITHE OYIIBHHUIITBO, MOHOJITHO-
KapkacHe OyiBHUIITBO, Oe3kapkacHe Oy [IBHUIITBO.

3aranpHa KUIBKICTh CTOPIHOK /2, KUIbKICTb pHUCYHKIB 14, Tabmuup 13,

BUKOPHUCTAHUX JixKepen 42.
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BCTYII

AKTYaJIbHICTh TEMH.

[ToTpebu nroAMHM BKIAAAIOTHCS Y MipaMidy 3 I'SITH KaTeropii, ki y MopsaKy
3pOCTaHHSl BA&XKIMBOCTI Il  (PYHKI[IOHYBaHHS yTBOPIOIOTH HACTYIHUM P
¢iziosoriuni, 0E3MEKOBi, COIialbHI, TOBaroBi, camMmoBUpakeHHs. [loku monnHa He
3aJI0BUTbHUTH 0a30Bi MOTpeOU, BOHA HE MOXKE MEPEXOJUTH Ha HACTYNMHHUM eram. B
dbyHIaMEHTI MipaMiau 3HaXOAAThCS MPOCTI 3BUYaHI (1310J0T14HI TOTPeOH, 0€3 TKUX
HEMOXKJIMBE BIDKMBAHHS JIIOJICTBA: BOJA, iKa, KuTI0. ToOTO mepmr 3a Bce, JII0IUHA
CIPSIMOBYE CBOI 3yCHJUISI HA OTPUMAaHHS K1, I0OpOTo CHY, a TaKOX IUISHKH, sSKa BCE
e 3abe3neuye. Ile — sxutio. Jlam cTaHOBIATHCS aKTyaJbHUMU MUTAHHS O€3MEKH, SIKi
3HAYHOI0 MIPOIO TAKOXK MOB’S3aH1 3 XKUTJIOM. TOMy IO JIFOJIMHA BiTUyBa€e OE3MeKy
came y BriacHii ocenmi. [Ipu mepexosi A0 comiaibHUX MOTPeO HASBHICTH SIKICHOTO
KUTJIA 3AJIMIIAETHCS TAKOIO K HEOOX1AHICTIO, SIK 13Ka, 00 € HalBaKJIMBIIIOI YMOBOIO
CIMEMHOT0 KOM(OPTY Ta 3aTHIIKY. 3r0J0M BII0YBa€ThCS MEPEXiJ 10 BUIIOI KaTeropii
- HaMipH NIOKPECIUTH CBOi JIOCATHEHHS, 3aKPIUTU COLIAIbHUWA cTaTyc. B mii
MOTpeOi TAKOK 3HAYYIINUM € )KUTIIO, & cCaMe HOTOo MapaMeTpH: 3pyIHICTh, CTHIIb, IKICTh,
KpEaTUBHICTh, KPAacoTa.

Takum 4yuHOM, MU 0aYMMO, 1110 KHUTIIO - 1I€ HE MPOCTO NMOTpeda y 3aXUCTI BiA
CHITY Ta BiTpy. JKWUTIO - HEMOB KOUIWK, SIKHUM ICHY€E Ha BCIX PIBHAX 1€papXidyHOl
nipaMiJii, JOMOMAarardu 3a0e3leuuTH BCl MOTpeOH mroauHH. € TNEBHA KUIBKICTh
JOJIEH, SIK1 MAIOTh MOJIMBOCTI OYTyBaTH KUTTS 31 «CTapTy», 3 JUTUHCTBA Ta FOHOCTI,
Oepydi 3a il OUTBI BUIII 1A01 Tipamiu, TOMY 10 HUXY1 3aBXKI1 OyJIM HACHYEHI.
AJte OLIBIIICTh HACETICHHS PO3BUBAETHCS MOCTYIOBO 3 HU3Y J0 TOPH, KPOK 332 KPOKOM
HAIMMOBHIOIOYHM CBOi MoTpeOu. OTke, pa3oM 3 JIFOJMHOI MOCTYIIOBO PO3BUBAETHCS U
KUTJIO, TAKOXK MPOXOJSTYN BCl €TaIu - Bij] 3aI0BOJICHHSI OCHOBHUX MOTPeO y CHI, 1Xi,
CEKCy 10 JKHTJIA SK CTaTyCHOTO €JeMCHTa, KU Bi3yali3ye JOCATHEHHS IEBHHX
KUTTEBUX YycrixiB. OTXe akTyaJlbHUM € BH3HAQUYEHHS OCHOBHUX TPUHIUIIB
apXITeKTYpPHO-TUIAHYBaJIbHUX Ta KOHCTPYKTHBHHUX pillleHb, $IKi O 3a0e3neuyBaiu

noTpeOU JIIOAUHU «TYT 1 3apasy.



Mera pociigkeHHs1 — BUOKpEMJICHHS 0a30BUX MPHUHIUIIB apXiTEKTypHO-
IUTAHYBaJbHUX Ta KOHCTPYKUIMHUX PIIICHb Y 1HAWBIAYaIbHHUX >KUTIOBHUX OyiBellb
(xoTemkiB) mns 3abe3nmedeHHS TOTpeO JIOAWHU Ha BCIX eramax ii pO3BHTKY 3
MOXKJIMBICTIO TpaHChOpMallii uepe3 peKOHCTPYKIIIIO. .

3aBIaHHA T0CTiIKEHHS:

1. Po3poOka npoekty OyaiBHHUIITBA 1HIUBIIYaJbHOIO KUTIOBOTO OyauHKy 17,55%19
M B M. PyOixkne Jlyrancekoi o0Jacri.

2. BuszHaunTu siKi OTpeOU MOB’sI3aH1 Y JIOAMHHU 3 KUTIOM.

3. IlpoanamizyBatu CydacHi apXITEKTypHO-IUIaHYBaJIbHI DPIIICHHS 1HAWBITYyaTbHUX
KUTIOBUX OY1BEb.

4. TlpoananizyBaTd CydyacHI KOHCTPYKTHBHI PIIIEHHS I1HAWBIIYaJbHUX >XUTIOBUX
OyiBeJIb.

5. 3ampornoHyBaTH KOHIENIII0 AUHAMIYHUX 3MIH Y 1HAMBIAYaJbHUX MKUTIOBHX
Oy IiBJISIX.

O0’eKT n0CIIKeHHS] — IHIUBITyaIbHUI )KUTIOBUN Oy TUHOK

IIpeamer noc/igKeHHs] — apXiTEKTypHO-TUIAHYBaJIbHI Ta KOHCTPYKIIIiHI
PIIIEHHS 1HAUBITYJIbHOTO KUTJIOBOTO OyIUHKY.

Metoau aocaigkennsi. Teopemuuni memoou. TEOPETUUHUN aHATI3 1 CUHTES,
aOcTparyBaHHs, KOHKpETH3allis, IHIYKIS Ta JEAyKINs, aHaJloris, MOPIBHSHHI,
kiacudikailis, y3araibHeHHs. Evnipuuni Memoou: CIOCTePEKEHHSI.

HaykoBa HoOBH3HAa OTpUMaHMX Ppe3yJabTaTiB. Bukonanuii  anam3
apXITeKTYpHO-TUIAHYBaJbHUX Ta KOHCTPYKIIMHUX  PIlIEHb  1HAUBITYaJIbHOTO
KUTJIOBOTrO OYJIMHKY. 3alpONOHOBaHa KOHIIEMI[ISl PO3BUTKY OY1BII1 BIIPOJIOBXK KUTTS
JIOIMHU Yepe3 PEKOHCTPYKIIITO.

TeoperuuHi 3HaveHHs1 pe3yJbTaTiB JocjilkeHHsi. [IpoBeneHuii aHami3
T03BOJISIE OLIBIN €(EKTUBHO MPOBOJIUTH MPOEKTYBAHHS 1HIWBIAyaJbHUX JKUTJIOBUX
Oy/liBElIb.

IIpakTu4He 3HAYEHHSA OTPUMAHHUX Pe3yJbTAaTiB. 3aIPOINOHOBAHA KOHIICTIIIIS
JIO3BOJISI€ JIFOJAWMHI OTpUMATH OyAIBIIO, 110 MAaKCUMaJbHO 3aJ0BOJIBHSIE MOTO

CHOTOZICHHI TIOTPEOH.



Ctpykrypa Ta ob6csar podoru. Kpamidikaiiitna po6oTa CKIagaeThCA 31 BCTYIY,
YOTUPHOX PO3/UTIB, BHCHOBKIB Ta JIITEpaTypH, sfka MICTUTh 42 HaliMeHyBaHHS.
3aranbpHuii 06car kBasidikariitHoi poOdoTH — 72 CTOPIHOK, OOCSAT OCHOBHOTO TEKCTY —

68 cropinok. Po6oTa mictuth 13 Tabnuie ta 14 pucyHKiB.



Po3zain 1. ApxiTekTypHa yacTuHa

1.1. I'eHepanbHUil IUVIAH JUISHKH NI iIHAUBITYAJbHUN JKUTI0BUNA OyIMHOK

[TpoexToBana OyiBiIsI 1HAMBIAYATBHOTO KHUTIOBOTO OyAMHKY PO3TAIIOBYETHCA
Ha 3eMENbHIN AUISHIN 3 TOPHU3OHTAIBHUM CHOKIMHUM penbedom. [lnoma 3emenbHol
ninsEky - 9755,6m* Tlpu nmpus's3mi OymiBili Ha MiCIEBOCTI BPaxOBYEThCS HAIIPSAM
MaHYIOUYUX BITPIB.

Ha teputopii 1UISHKH BXKe PO3MIIIYIOTHCS 1CHYIOY1 OYJIMHKH, TAKOXX € TEHICHUI
KOPT, HEBEIMUKHUI (POHTAH 3 30HOIO BIMOYMHKY Ta CTOSHKA JIJIST aBTIBOK.

Excrutikarrist Bcix OyaiBenb Ta CIOPY/, sIKI BMIIY€ T€HIUIaH, BiIOOpaxkeHl B
Tabmuii «Excrutikaiis OyaiBens 1 criopy» Ha aucTl Nel rpadidyHoi yacTHHM.

Jani OynyBaHHs po3u BITpiB Opamuch y BianosigHocti no JACTY-H b B.1.1-

27:2010. ByaiBenbHa kiniMaroJioris [24].

Ta6muus 1.1. [ToBroproBanicTs BiTpy (%0).

Micsaub ITuC IInC IIn IIn ITa3 C I1n3 3
CiueHb 10 15 5 5 9 27 12 17
JIuneus 13 7 10 4 19 13 11 23

[Ipn mpoexkTyBaHHI T€HEPAIHHOTO IJIaHYy HEOOXIJHO CTBOPUTH yMOBH [IJIS
MaKCUMaJIbHOTO 30€PEeKCHHsSI HASBHUX 3€JICHUX HAaCa/PKCHb. TaKOoX IPOBOJSATH
opraHizaiiiiHi 3axoiu JUIsi BUBE3CHHS 1032 30HM OY/IBHHUIITBA Ta 30€pEKECHHS
pociuHHOTO Mmapy IpyHTY. IIpoTsrom OyaiBelbHHX POOIT MPOBOAUTHCS MOTOYHE
BUJIAJICHHSI OY/1IBEJILHOTO CMITTSI.

VYes pinsgHka OUIsl 1HIMBITYaJbHOTO JKUTJIOBOTO OYAMHKY OOJIAIITOBYETHCS:
NPOBOAUTHECSA ac(asibTOOCTOHHE MOIIEHHS, I1CHYIOUl MiA'i34M BIAHOBIIOIOTHCA Ta
CIIOJIy4arOThCS 3 HOBOYTBOpEeHHMH. [IpoekToM mependadaeTbcs O3€JICHEHHS YCi€i
TEPUTOPIi, BiABEAEHOI MiJ OYIIBHUIITBO IHIWBIAYalbHOTO >HUTJIOBOTO OYIMHKY.
JlanamadTHUM TU3aliH MICTUTH 3aCaJKEHHSI TAKUMU COpPTaMU JEPEB 1 3 KYIIiB, 1100
HAaBECHI HE YTBOPIOBAJaCh BEJHMKA KIJIbKICTh TUIACTIBIIIB KBITOK Ta BOJIOKHUCTUX
pEYOBHH (IyX).
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['enepanpHUil TIaH niepeadavae 00JaITyBaHHS ra30HY, BUCAI)KYBaHHS KBITIB
Ta MOCiBM ra3oHHOi TpaBu. [Ipoizam 3ampoekToBaHi 3 ac(ambTOBUM MOKPHUTTAM:
TpoTyapu mupuHow 1,5M, moporu s aBTiBOK - 10,5M. Maiinanuuku Ha TepUTOPii
Ol OyaWMHKY BHMKOHAHI 3 TIOKPUTTSM 13 TPOTyapHUX TIUIMT. Po3puBu Mixk
MPOEKTOBAaHUM 1HAMBIAYaTbHUM >XUTJIOBUM OYIMHKOM Ta ICHYIOUUMH OYHIBISIMH
BIJIMOBIAAIOTh TT1€HIYHO-CAHITAPHUM Ta MIPOTUIIOKEKHUM HOPMaM.

TexHIKO-eKOHOMIYHI MOKa3HUKHU T'€HEPAIbHOTO IJIaHY 3BEICHI B TaOIWYHUI

BUTJISA (MuB. TUCT 1 TpadiuHOi YacTHHM).

BeprukaibHe 11anyBaHHs 3p00MMO yepe3 00UMCIIEHHS HACTYITHUX TapaMeTpiB:
1) BusHauaeMO METOIOM IHTEPIIOJISALIT IS KyTiB YOPHI BiAMITKH OY/IiBJIi:
N1=55,00m; n3=54,77m; N,=54,95m; n4=54,62Mm;

2) Bu3HadaeMo cepeIHbO-TUIaHYBAIBHY BiMITKY:

Nep=> Nis/n, € n - KUIbKICTh KyTiB Oy1BIIL.
Nep=(55,0054,95+54,77+54,62)/4=54,84m

3) BigmiTky mimoru — 1,5 M, po3paxyrku MpoBeJH Tak:

Ho.000=HeptNepuox =54,84+1,5 =56,34m, A€ nepuox=1,9M

4) TIpoekTHa BiIMITKH KyTiB Oy/IiBIi Oy/Ie TOPIBHIOBATH:
Hiyep.=56,34-0,15=56,19m;

H34ep.=56,19-17,55x0,001=56,15Mm;

Houep.=56,19-19x0,001=56,15Mm;

Hauep.=56,15-19x0,001=56,11m.

1.2. BizoMocTi npo npu3HaYeHHs IHAUBITYAJbHOI0 KUTJI0BOI0 OyIMHKY:
KutnoBuii OynuHoK Oyze cIyryBaTH HOCTIMHUM KUTJIOM ISl TOCTIHHOTO CyMICHOTO
NIPOXXUBAHHS POJMHU 3 YOTUPHOX YOJIOBIK. BymiBis oHO-IOBEpXOBa, (hopma - CKIaIHa,

OymIiBIISt Ma€ TPU BXOJIH.
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1.3. XapakrtepucTnka 00'€éMHO-IUIaHYBaJbLHUX pillleHb iHIAMBIAyaJabHOIO
JKMTJI0BOI0 OYAUHKY

bynuHOK 1O BiAMOBIMANBHOCTI BiMHOCUTHCA a0 Kkimacy Hachigkie  CCl
(«ne3nauni Hacmiakuy) [12]. XKutnoBuii OyauHOK po3mMipamu B ocsax 17,5-19m, B
IUIaHI Ma€ MPsIMOKYTHY Gopmy. ByiBias ogHomoBepxoBa, 3abe3neueHa migBajioM. 3a
BiaMITKYy 0.000 mpuiiHsTa BiIMITKa IMJIOTH HEPIIOro MoBepxy. Bucora moBepxy
1HJIMB1AYaJIbHOTO KUTJIOBOTO OyAMHKY ckianae 3,0M, TEXHIYHOTO IMOBEPXY BHUCOTOIO
2,7m, 3aranpHa BucoTa — 7,8M.

3a KOHCTPYKTHUBHUM THUIIOM I1€ Oe3KkapkacHa OyiBJIs 3 MOJOBXKHIMH HECYYUMHU
CTIHAMH.

TexHIKO-eKOHOMIYHI MOKAa3HUKH 1HAMBIAYaTbHOTO KHUTJIOBOTO OYJIMHKY Ta

eKCIUTIKAIlisl MPUMIIICHb HaBeieHa B TpadiuHiil 4aCTHUHI TPOEKTY.

1.4. TennorexHiyHMid  PO3pPaxXyHOK  3aXUINAYMX  KOHCTPYKILil
IHAUBIAYaJIbHOIO KUTJIOBOI0 OYAMHKY

Bu3HauaemMo TOBIIMHY yTEIUTIOBAILHOTO MIAPY 30BHIMIHBOI LETTITHOT CTIHH IS
1HIUBI Ty QJIBHOTO )KUTIIOBOTO OyANHKY. Paiion OyaiBHuITBa — M. PyGixkHe JIyrancbkoi
oOiacti, kopuctyemoch [14] 3 BpaxyBaHHAM, IO 30Ha BIJHOCHUTBCA a0 1-i
TEMIIepaTypPHO1 KaTeropii.

PospaxynkoBa TemmepaTypa 30BHIIIHbOTO  TOBITpS - t, = —22°C.
Po3paxyHkoBa Temmneparypa BHYTpimiHboro moBiTps t, = 20°C.Po3paxyHkoBe
3HaUYEHHS BIJHOCHOI BoJiorocti ¢, = 50 — 60% - 1e BiJANOBiJIa€ HOPMAILHOMY
pEeXUMY BOJIOTOCTI IPUMIIIEHb Ta YMOBaM eKcIutyaTanli — b.

PosrisitHemMo 1ersisiHy CTiHy 3 pO3TalllyBaHHSM TEIJIO130JII0I0U0T0 Iapy 30BHI
K BEpPTHKAJIbHY 3aXUIIal04y KOHCTPYKIito. Jlo TOoro >k, CTiHa MICTUTH ILap
JIEKOPATUBHOIO 11eri 330BHi. Temnoi3zomorounii map (1ap yTerioBada) BAKOHYEThCS

3 MiHEpaIbHOT CHHTETHYHOI BaTH WibHicTIO p = 110k2/m3 (ROCKMUR).
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Puc. 1.1 Po3paxyHkoBa cxema 30BHIIIHHOI CTiHM IHAMBIAYAJbHOTO

KUTJIOBOTO OYINHKY.

Koedimientn Tteronepenayi st BHYTPIIIHBbOI Ta 30BHINIHBOI MOBEPXOHB,

. . 23Bm
BiNOBINHO, CKIAMa0Th @ = 8,7BT/(M% - K) @, = = —
2

KoedirieHTH TeIIonpoBiIHOCTI MaTepialiB BUpaxyeMo Ha ocHOBI [23]:

- it ROCKMUR 3 minepanshoi Batu p = 110kr/m3 - A, = 0,044Bm/(m -
K);

- IEenISHa KIagka 3 TIWHSHOI 3BHYAWHOI IETJIMHH, IO CKIATA€ThCA Ha
LleMEHTHO-Timanuii posuun: A; = 0,81Bt/(M - K) p = 1800x2/m>

- neryia oonuitoBanbHa - A3 = 0,818m/(m - K)

ToBHIMHA TETUTO130MSIHHOTO IApy BU3HAYAETHCS TaK:

8, = (quin_i_i_é'i'l )AZ
aB /11 /13 as

1 038 012 1

87 081 081 23

3axucHa KOHCTPYKIis OyaiBlll HEMpo30pa, TOMY MIHIMaJIbHUNA JOMYCTHUMUN

6, = (2,8 - ) - 0,044 = 0,095m

onip Temonepenadi R, = 2,8 m? - K/Bm.

3 ypaxyBaHHSM YHi(ikalii po3MipiB MarepiajiiB TOBIIMHA yTelUloBavya OyJe:
100MmMm.
[TpuBenenuii onip Temionepeaadl 3aXuIardoi KOHCTPYKIII:
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1 &6 6 6 1

R =—+—4+—+—+
Lrp a A Ay A3 a

b _ 1,038 01 012 1 __ ..,
sw=g7 VY081 0044 T0gL 23 >3 K/Bm

[ToTpiOHO TaKOX MPOBECTH OOUYHCIICHHSI BIPOTiHOCTI YTBOPEHHS KOHJEHCATY
Ha KOHCTPYKIII.

Ha BHyTpimHIl mOBEepXHI 3axMINalOyuoi KOHCTPYKIi TemmepaTypa Oyje
JIOPIBHIOBATHU

_p o bt 20422 e
T Ry, 337-87

Po3paxyeMo Temmnieparypa TOYKM BUHUKHEHHS POCH:
Typ. = 20,1 = (5,75 — 0,00206¢,)? = 20,1 — (5,75 — 0,00206 - 1321)?
=10,92°C
ne: e, =0,01-¢,-E,=0,01-55-2401,85=1321/1la
E, =477 +133,3(1 + 0,14t,)?> = 477 + 133,3(1 + 0,14 - 20)? = 2401,85/1a
18,56°C = 10,92°C - KoHACHCAT HE YTBOPIOETHCS, TOMY IO YyMOBa

BUKOHYETHCS, a OT)KE, TOBIIMHA YTEIUIIOBaUa Ta MOro maTtepiai migiopani BipHO.

1.5. OOrpyHTYBaHHS YXBaJICHHX KOHCTPYKTHBHUX pillieHb
IHAUBIAYaJILHOIO )KUTJIOBOT0 OYAMHKY

DyHIaMEHTH 1HIUBIAYaJIbHOTO KUTJIOBOTO OYyIMHKY CTPIYKOBI, 3aIIPOCKTOBAH1
13 301pHUX 3a11300€TOHHUX €JIEMEHTIB, CKIaJal0ThCsl 3 OJIOKIB CTiH migBany. HrkHii
map OJIOKIB YKJIQ[alTh Ha MiaHy MIAroToBKy ToBIMHOWO 100 mm. Pemry miapis
YKJIa1al0Th Ha LIEMEHTHO-MimanoMy po3unHi M50. JlomyckatoTsest po3pusu a0 250
MM. TOBIIIMHA TOPU3OHTAILHUX IIBIB HE MOBUHHA CKJanaTu Outbine 20 mm. [insHka
M1 OJIOKaMH 1 MOAYIIKaMHU BUIIOBHIOETHCSI BUKOHY€EThCS 3 6eTony C12/15.

3BEpXy 1IOKOJISI BUKOHYETHCS TOPU3OHTAJIbHA TIAPOI30JISIS, TaKOXK
yJIAIITOBYEThCSI BEPTUKAIbHA T1IPO130JIALlisl. 30BHIIIHIO T1APOI30JIAIII0 3aXUIAI0Th
BiJl BOJIU >KHPHOIO TIIMHOIO 32 IONIOMOTOI0 BEPTUKAIHHOTO TIJIACTY 3aBTOBIIKH 250 MM.

BepTtukanbHa - BUKOHYETHhCS HAHECEHHSM Ha IOBEPXHIO BOAOCTIMKOro Imapy 3
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OITyMHUX MarepiajliB TOHKUM IapoM. ['opu3oHTaIbHA TiIpOi30JIsIliss BUKOHYEThCS
PYJIOHHUMH MaTepiajamH, SKI HaKJICIOIOTh Ha MOBEPXHIO 3a JOMOMOIOI0 MACTHK.
Py6epoiin HaKkI€0I0Th BHAITYCK, BUKOHYIOY1 TaKl yMOBH: 110 TOBXHHI - HEe MeHIIe 200
MM, T10 UpPHHI - He MeHIe 100 MM, CTHKH pOOJISITH BPO3TiH.

Omnuc xoHCTpyKIii cTiHu HaBeAeHu# B . 1.3.1 (TemmorexHiyHUN pO3paxyHOK
crinHOi oropoxi). O6'emHa maca knaaku - 1800 xr/m®. Knagka BHKOHYe€TbCS Ha
po3unHi MS50. 30BHIIIHI Ta BHYTPIIIHI CTIHU OYJYIOTh 13 3BUYAMHOI TJUHSHOI
nermHn TiactuaHoro npecyBanHs o 'OCT 530-80. Mapka merivHu 1l KIIaIKH -
M100. ToBumaa — 380 MM.

Hecyui mpoCTIHKM 1 AUISSHKA CTIH 1HIWMBIAYaJdbHOTO >KHUTIOBOrO OyIMHKA,
apMYIOTbCS CITKaMHU.

Jlo 3axofiB, 10 TOKPAIIyIOTh MPOCTOPOBY >KOPCTKICTh Ta CTIHKICTD,
BIIHOCSITHCS:

- peTesbHe 3aKJIaJIeHHs IIBIB MK TAHEJISIMU [I€pe]] 3BEJICHHSM CTIH LIEMEHTHUM
po3unHOM 150 (CTBOpEHHSI MOHOIITHOCT1);

-aHKEpPYBaHHS MaHEJed MEePEeKPUTTS, MOKPUTTS Ha BHYTPIIIHIX 1 30BHILIHIX
CTIHAX;

- YKJIaJaHHS TaHeleld MEepeKpUTTs OJHOYACHO 3 Kiaakow cTiH. [Ipuuomy
3aKJIaJIeHHS UX IUTUT IPOBOAUTHCS PETENBHO IT1]] KOHTPOJIEM. A YCTaHOBKY Ii/IBIKOHb
Tpeba MPOBOAUTU OJHOYACHO 3 KIIAJKOIO CTIH.

- MPU MOHTAXI1 CaHITAPHO-TEXHIYHUX HE JOMYCKAEThCS MPOOMBKA OTBOPIB B
MPOCTIHKAaX 30BHINIHIX CTiH.

ToBuMHA BEpTUKAIbHUX WMIBIB ckiagae §-10MM, ropu3zoHTanbHUX MBIB 10-
I5vMm. CyminbHa KiaJKa BHUKOHYEThCS 3 MEpPEB'SI3KOK0 0OararomapoBHX —IIBIB.
[Tepemuyky 3ampoeKkTOBaHI 3a511300€TOHHI OpyCKH HE MeHIIe, Hik 120MM.

Ilepecopooxu B OyiBII1 3alIPOEKTOBaH1 3 KepaMiuHO1 erauHu Mmapku M 150, siki
BJIAIITOBYIOThCS Ha po3unHi 50 ToBiuHOWO 120MM. [Ipu ogHOUYACHIM KIaAIl CTIH Ta
MIEPEeropoIOK OCTaHHI PETENHHO 3aKPITUIIOIOTH 32 JOMOMOTOI0 apMaTypHUX KapKaciB i
CTpM>KHIB. BOHU 3aK1a/1atoThCs B IIBU KJIAJKH CTIH Ta MEPErOpOI0OK Ha OAHOMY PiBHI

yepe3 ACKUIbKa IapiB KiIaaku. Jlo MEepeKkpuTTs 3 BUIE PO3TAIMIOBAHUM ITOBEPXOM
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NEPEropoJKU KPIiIusTh yepe3 1,5M 3a J0MOMOTor0 3aCTaBHUX JETalel, 3aKiIa/IeHuX B
IIIBY MDXK TIAHEJISIMHU TIEPEKPUTTIB a00 MPUOUTHX JI0 MaHENIeH 3a JOTIOMOTO0 TFOOCITIB.

Ilepexpummsa i noxkpumms. 1lIBM MDX TUIMTaMH 3aMOBHIOIOTH LIEMEHTHUM
pozunHoM M150. [onyckaerbcsi poOUTH po3puBH MK IumuTamu 10 300 M.
MiKIIOBEpXOBE TEPEKPUTTS Ta TMOKPUTTSA 1HAWBIIYATHHOTO JKUTIOBOTO OyJAMHKY
pO3po0JIeH] 13 3acCTOCYBaHHSM 3alli300€TOHHUX MaHeneil. Ilonmepeans Hampyra 3
KPYTJIUMU MOpOKHEYaMH 3aBTOBIIKH 220MM. [Ty ykinaaaroTh Ha 1Iap LIEMEHTHOTO
po3unHy Mapku 150 (He HrpKYe) Ha TeriisaHI CTiHU. Topi MaHejaeH MepeKpuTTs 3
BUXI1JIHUM OTBOPOM MAaJIOTO JlaMETPy YKJIaJat0ThCsl Ha BHYTPIIIHIO CTiHY. JlomoMixkHE
KpIIUIEHHS IUIMT JO CTIHM BHUKOHYEThCA  METAJ€BUMU  aHKEpaMu, SKI
YHEMOKJIUBIIIOIOTh 3pPYIICHHS IUIMT. 3aKJIaJeHHA apMaTypu MHpPOBOJSTH 3 OETOHY

kiacy C12/15.

OTBOpI/I B IaHCIAX IMECPCKPUTTA JISI IIPOITYCKY CTOSIKIB ONAJIFOBAaHHS BUKOHYIOTbH

IJIIXOM CBCPIJICHHA CHCHiEUIBHI/IMI/I CBCpJIaMu, IIPpHU OIbOMY Tpe6a KOHTPOJIXOBATH, I]106

pebpa maHenel He pylHyBanucs, B momanblioMy BOHHM 3aKJIaJalOThCi IIEMEHTHUM

po3urHOM Mapku 150 gu 6eTonom kiacy C12/15.

[Ipu BukoHaHHI poOIT Tpeba mepeadaduuTy 3BYKOI30JIALII0 TPYO BiJ MEPEKPUTTS 3

YIIUTBHEHHSIM 3a30PiB T'iIb3010 a30€CTOBOr0 M'KOT0 KapTOHY.

VYV nanensx IICPCKPUTTA BHUIMKU JJIAA MOHTaXKHUX IICTCIb 3aKJIaCTH OCTOHOM KJIacCy HC

Hxde C12/15 miciig ycTaHOBKU aHKEPiB MEPEKPUTTS.

MOoHOMITHI AUISHKK BUKOHYIOThCS 3 OeroHy kiacy C12/15. Takox mnependadeni

MOHOJIITHI 30HU B MICIISIX IPUCTPOIO OTBOPIB B MIEPEKPHUTTI.

Tabmuns 1.2 Cnernmdikartis 30ipHUX 327113006 TOHHIX BUPOOiB

Map| . . Maca. .
no3p ITo3HaueHHA HaiimenyBaHHs Kinbk. oL T [Ipumitka

[InuTn nepexkpuTTs

9 cepig 1.141-1 1K 60.15-8t 6 2,8
10 cepig 1.141-1 I1K 60.12-81 10 2,1
11 cepisg 1.141-1 I1K 60.10-81 19 1,825
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12 cepis 1.141-1 I1K 51.15-8t 2 2,4

12° cepis 1.141-1 [1K 51.12-8t 2 1,8

13 cepis 1.141-1 I1K 48.15-8t 16 2,25
14 cepis 1.141-1 I1K 42.12-8t 1 1,49
15 cepis 1.141-1 [1K 42.10-8t 1 1,23
16 cepis 1.141-1 1K 36.12-8t 2 1,28
17 cepis 1.141-1 I1K 36.10-8t 5 1,055
18 cepis 1.141-1 1K 30.15-8t 6 1,425
19 cepis 1.141-1 1K 30.12-8t 5 1,08
20 cepis 1.141-1 1K 30.10-8t 4 0,882
21 cepis 1.141-1 [1K 57.15-8t 2 2,26

Tabmums 1.3 Cnenmdikarris 30ipHUX 32713006 TOHHUX BUPOOIB

Map. Maca
[To3naueHHs HaitmenyBanus Kinbk. [IpumiTka

103. On. T

22 'OCT 8509-93 @325-7, 1=2680 9 0,146

23 I'OCT 8509-93 JIucr 420x15 9 20,8

Ilokpiena 3ampoeKkToBaHa 3 METaJOUYEpenuIl, AKka yKiIajeHa Ha OOpElITKy 3
rigpoizossiiero. CTsaryBaHHS 3 IeMEHTHO-MimaHoro po3unHy mapku 100, ctspkka
apMmoBaHa ciTkor 3 apmarypu @4sp-1 3 kpokom 100mm. ToBmmua cTsikku - 40 M.
SIx yrermoBay npuiiaaTi ity Gipmu «K DACHROCK» 3 06'emuo10 Baroro 200kr/m>,
TosuwHa Ut moBUHHA ckiactu 240 MM.

Ilpopizu. BikoHHI OJIOKM B I1HIWBIIyaJIbHOMY JKHUTJIOBOMY OYyJIHUHKY
3aMpOEKTOBAaHI 3 METAJIOIUIACTHKA Ta BUTOTOBJISIOTHCS 3a  1HAUBIIYaJIbHUM
3aMOBJICHHSIM. J[BepHI OJIOKHM 3alpOEKTOBaHI YaCTKOBO 3 METAJOIIACTHUKY TaKOXK
1HJIMB1AYaJIbHOTO BUTOTOBJICHHS, @ 4acTKOBO - aepes'siHi (3rigHo JICTY b B.2.6-11-
97).

KopoOku nepeB'ssHux 1BepHUX OJI0KIB 3aKPIILTIOIOTH CTAIEBUMHU IITypynamMu abo
MUJIMISIMU, SIKI 3arBUHYYIOThCS a00 3a0MBalOTHCS B JIEPEB'sIHI aHTHUCENTUMOBAHI
npoOku. IX 3a3manerigp Hpu Kiaami CTiH BCTAHOBIIOIOTh B KOCAKHM Ta YKOCH Ha

Bizcrani 30 cM Bij KyTiB OTBOPIB. [HTepBan Mixk mpoOkamu - He Oubie HixK 80 MM.
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JIBepHi KOPOOKH B MICISIX MPUMHUKAHHS 10 CTIHH OOPOOJISIOTH CIeliaIbHO TACTOXO 1
3aXUIIAI0Th T1APOI30JIALI€I0 3 TOMIO. [IpOMIKKM KOHOMATATH MAaKJIEI, MTPOCOYEHOIO
AHTUCENITUYHUM PO3YMHOM. 3 OOKY MPHUMIIICHHS 3aKOHOMAUYEHUN MPOMIKOK MIXK
CTIHOIO Ta KOPOOKOIO MEPEKPUBAIOTH MTYKATYPHUMH YKOCaMH. [3 30BHIIITHHOTO OOKY
MPOMDKKHA T€PMETU3YIOT MACTUKOIO, sIKa HE 3/1aTHA TBEPJITH, a MOTIM MOKPUBAIOThH
[IEMEHTHUM PO3YMHOM. )1 CKITIHHSI BUKOPUCTOBYIOTH JTUCTOBY IMOKY 3aBTOBIIKH 3-
Smm. 3 6oky dacaay sl BIIBEICHHS JOIIOBOT BOJHU 3 TOBEPXHI BIKHA BCTAHOBIIOIOTh
3JIMB 3 OIIMHKOBAHOI MOKPIBEIHHOI CTaJIi.

Y HWKHIM YacTHHI BHYTPIIIHBOI CTOPOHHM BIKOHHOTO OTBOPY 3a3BUYai

BCTAHOBJIIOIOTH M1JIBIKOHHI JOIIKH.

Tabmuusa 1.4 Cnernudikariisi e1eMEHTIB 3alIOBHEHHSI IPOPi3iB

Map [To3navyeHHA HaiimenyBanus KIHBTCTB Bewor Maca | Tlpuvi
03. ixBan HoRep . OJl. KT TKa
1 2 3 4 5 6 7 8
Bikna
BIK1 | Meranonnacr. OPCII15-13 1 4 5
BIK2 | Meranonnacr. OPCII18-22 - 2 2
BIK3 | Meranomnnacr. OPCII15-8.5 - 4 4
BIK4 | Meranonnacr. OPCII6-7 - 2 2
BIKS5 | Meranomnnacr. OPCII5-9 - 1 1
BIK6 | Mertanomniacr. OPCII18-10 - 2 2
BIK7 | Meranonnacr. OPCII13-10 4 - 4
BIK8 | Meranomnnacr. OPCII5-13 - 4 4
BIK9 | Meranonnacr. OPCII12-6 - 1 1
g’IKI Meranomnnacr. OPCII7-24 - 2 2
?IK] Meranomnacr. OPCII6-5 - 1 1
]231K1 Meranomnacr. ;Ié?nniffz;m{a - 2 2
?IK] Meranomiacr. ;Ié?nﬂi?z;m{a - 1 1
JBepi
'OCT24698-81 JIH21-15 -
2 'OCT24698-81 JIH21-9 1 3 4
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3 IoCT6629-88 Ar21-15 1 1 2
4 [aniBimyann. JAr21-9 5 5 10
5 [HmiBiyaU. JAI21-8 - 5 5
6 [aniBimyasn. AI21-7.5 - 1 1
7 [HmiBiyaU. JIH21-9 - 1 1
8 [HmiBiyaU. JIH21-9 - 1 1
9 g_%%i’“'()%'z' JIMIT 01-60 1 - 1

Ilionoeu. B mpoekTi mepenbaydeHi Taki OCHOBHI BHWAM TIiAJIOT: OCTOHHI,
KepaMmivyHa TUTMTKA, JaMiHaT. EKcriikariito miajior IMBUCh Ha apKyIil KpeciaeHb 3.
[lizcraBoro mia MiAIOTH € YIIJIBHEHWM TIPYHT 1 0araTOMyCTOTHI IUIMTH

IIEPEKPUTTSL.

Ob6pobka 6Oyodieni. Y caHBY3Jlax 1 KyXHI 3alIpPOEKTOBAHO OOJMIIOBAHHS
KEpaMIYHOIO IUIMTKOK. Y Tapaxl 1 mijBayl 3a0apBJICHHS CTIH BOJOEMYJIbCIMHHUMHU
CKJamaMu. Y pemTi OpUMINIeHb — IInajepu. 3abapBiICHHS CTell — KJehoBa.
3abapBreHHs JEPEB'THAX 1 METAJICBUX YaCTUH BUKOHYETHCSI MAaCIITHUMH CKJIaJaMU 3a
JIBa pasu.

3oBHIIIHA 00p0oOKa BKIIOYAE YTEIJICHHS CTCHI 3 MOJAIBIITUM OOJIUIIOBAHHIM
KEpaMIYHOIO LIETJION0.

[To BcboMy mepuMeTpy OyIUHKY BUKOHYETHCA acPajbTOOCTOHHE BUMOIICHHS
mupuHoio 1,0M mo mebeHeBi mAroToBil 3 yxwioM 1:12 Big OyAWMHKY IJIisI CTOKY

BOIH.

Tabmuug 1.5 BigomocTs 00poOKM TPUMILIEHb

[Tpumitenss [Tigmorn Cremni CtiHM 1 IEperopoaku
110 Tun [Tnouy | Bun oOpobku | [Tnomia, Bun o6pobku
ma, M? | MOKPUTTS a, M2 M2
TTiJIJIOTH
Iliosan
002,003, 108,8 [Tokpurtsa- | 108,8 PosmuBanus 246 [tykaTypka
004,005 OeToH LIBIB MIXK HETISHUX CTiH.
MO03ai9HOTO MaHEISIMH. 3abapBieHHS
CKJIay Ioxparene BOJIOEMYJIbCUBHUMHU
CKJIaJIaMH
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KJIeHoBe
bapOyBaHHs
001,006,007 24,65 [Toxpurrsa- | 24,65 PosmmBanus 213 [tykarypka
beroH LIBIB MK LETIISIHUX CTiH.
MO03ai4YHOT0 MMaHESIMHU. 3abapBiIcHHS
CKIIaay [Mokpamene BOJI0EMYJIL,CUBHUMU
19)(57(0): 15 CKJIalaMH
bapOyBaHHs
1-11 nosepx
101,107, 86,7 Kepamiuna 86,7 PosmuBanus 189,4 [IrykaTtypka
108,109,110 [UIATKA [IBIB MIX LErJSIHUX CTIH.
MMaHEeJSIMHU. OOKIeroBaHHsI
[Tokparene HImajgaepaMu
KJIeoBe
bapOyBaHHs
102,103104,1 | 111,25 Jlaminar 111,25 | PosmmBaHHA 162 [lIrykaTtypka
05,106 LIBIB MIXK LErJSIHUX CTIH.
MMaHEIIMH. OOKJIeI0BaHHS
[Tokparene HImajgaepaMu
KJICHOBE
bapOyBaHHs
cry 20 Kepamiuna 20 Po3mmBanus 108,7 Tykarypka
[UIATKA [IBIB MIXK LETJSIHUX CTIH.
MMaHEeISIMHU. OO0nmIoBKa
[Tokparene KepaMiqHOIO
KJICHOBE IUTUTKOIO
bapOyBaHHs

1.6. CanitapHo-TexHiuHe i iH:KeHepHe YCTAaTKyBaHHSI iHAUBIIyaJbLHOIO
KUTJI0BOT0 OYATUHKY

["apsiue BogonocTayanHsl — aBTOHOMHE. OTnaTt0BaHHS — BOASHE 3 TEMIIEPATYPOIO
teruioHocis 105-70°C. BogonpoBia — rocnoiapchbKo-MUTHUHN, PO3PaXyHKOBHI HATHUCK
CTOSIKY 22 M.BOJI.CT.

Bentusisiis — npupojHa, NPUITMBHO-BUTSKHA 1 3 MEXaHIYHUM CITIOHYKAHHSIM.

Kanamizamiss — rocmogapchko-ekanbHa B MICBKY Mepexy. BogocTik —
30BHIIIIHIM, OPraHi3oBaHUM 3 BIIKPUTUM BHUITY CKOM.

Enextponocrauanns — 2 kareropis, Hanpyra 220B. OcBiTiieHHs - JamMnamu

LED. ITpuctpoi 3B's13Ky — iIHTEpHET, TeNe()OHHI BBEICHHS.
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Po3zain 2. KoHCTpYKTHBHA YacTHHA

2.1. Buxigni fgaHHi [1Js1 po3paxyHKy O0araTomycTOTHOI MoINepeIHbo
HAIIPY’KEHOI IVINTHU NepeKpUTTs OyAiBJIi.

[lanens  BUTOTOBIEHA  3a  IMOTOKOBO-arperaTHOI0  TEXHOJOTIEID 3
CJIEKTPOTEPMIYHIM HATSITHEHHSM apMaTypd Ha YIOpHU, 3 MPOBEACHHSIM OOpOOKU
BOJIOTOI0 Ta TeryioM. HoMiHanbHa mmprHa ikt B = 1,5M, KOHCTPYKTUBHA JI0BKHUHA
- | = 5980MM, KOHCTpYKTHBHA MIUPHHA IUIHTH 6f = 1480MM. Miciie OyIiBHHIITBA T10
XapaKTepUCTUYHOMY 3HAYCHHIO Baru CHIrOBOTO MOKPHUBY BIAHOCUTHCS JI0 5 paiioHy,
0 XapaKTepHUCTUYHOMY 3HAYEHHIO BITPOBOro THUCKY — g0 2 paiviony (/AbH B.1.2-
2:2006 «HaBantaxenns ta BrmBw» [13]). TemmneparypHa 3ona Ykpaiaum - 1. [lo
CTYTEHIO BIAMOBIIAILHOCTI, Oy 1B BIIHOCUTHCA 10 2 Kiacy. KoedilieHT HaaiiHOCTI
3a mpusHaveHHaM Y= 0,95. 3rigHo 1a611.6.2 JIBH B.1.2-2:2006 [13] xapakTepucTruHe
3HAYEHHS PIBHOMIPHO PO3MOJICHOTO HABAHTAXKCHHS HA MEPEKPUTTS IS HKUTIOBOI
oyaisii p "= 1,5 klla (pig" = 0,35 Ila). Koediuient namiitnocti - 5= 1,3.

Po6oua nmomoBxkHs 3a31aeriap HanpyxkeHa apmarypa kiacy A800C, mis sxoi
PO3paxyHKOBHI omip AJig MEPIIOi TPYNH T'paHUYHUX cTaHiB Rs = 680MIla , nns
npyroi rpynu Rsser = 785 MIla i mopyns mpysxkuocti Es=19-10% MI1a.

beron Baxkuii kiacy C20/25 [16], nns sikoro mpu ,=0,9, po3paxyHKOBHii o11ip
ctucHeHnHto Oetony Rp,=0,9-14,5=13,05 MIla, po3paxyHKOBHUH OMIp pPO3TITYBAaHHIO
oerony Ry=0,9-1,05=0,945 MIla, noyaTkoBuii Moxynb npyxHocTI Ey=27-10°MIla,
PO3paxyHKOBI OMOPH OETOHY CTUCHEHHIO Ta PO3TATYBaHHIO MpU po3paxyHKy 1o I
rpyIi rpaHuyHuX CTaHiB Ryser=18,5 MIla vi Rptser=1,6 Mlla.

[Tonepeuna apmaTypa Ta 3BapHi ciTku Bp-I

npu 95 mm Rs=360 MIla ma Rs»=260 Mlla
npu 94 mm Rs=365 MIla ma Rs,=265 Mlla
npu @ 3 mm Rs=375 MIla ma Rso=270 Mlla.

Es = 17-10* Mlla
Maca mutu G = 2,8m. IlepenaBanbHy MILHICT OETOHY MPUIMAEMO PIBHOIO

Rep = 0,7°B = 0,7-25=17,5 MITa.
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2.2. BuzdHauyeHHsI HABAHTAKeHb i 3yCWIb

30ip HaBaHTaXeHb Ha 1M” NEPEKPUTTS BBEAEMO B TaOaMI0 2.1. BpaxoByroTh

HaBaHTAa)XXCHHA BiI[ BJIACHOI Baru IIJIMTH, KOHCTPYKI_[ﬁ MNCPCKPUTTA Ta THMYACOBC

HABAHTAKCHHA HA IICPCKPUTTA.

Ta6muus 2.1. TlizpaxyHok HaBaHTa)XeHb Ha 1 M2 IepeKpUTTS

oy Koeoiuient
Excninyararniiine e . ['panuyne
XapakTepucTuIHe HaIIMHOCTI
PO3PaxyHKOBE PO3paxyHKOBE
3HAYEHHS 1010 TPaHWY-
By HaBanTakeHHA 3HAYEHHS 3HAYEHHS
HaBaHTAKEHHS, HOTO
HABaHTAKECHHS, HaBaHTAXKEH-
klla HaBaHTAXXCHHA
klla H4, kl1a
Ym
ITocrifini
[IpomazyBanHs
rapsyim 6iTymMoM 3a 0,001 -8 = 0,008 0,0076 1,3 0,01
JIBa pa3u
2 wapw pyoepoidny | 541 . g — ¢ 008 0,0076 13 0,01
Ha OITyMHIN MacTHIl
HewmentHo-mimane | g ) 15 _ 36 0,342 13 0,44
CTSTYBaHHS
Kepamiuna miautka | 0,013 - 18 = 0,234 0,222 1,3 0,29
Bara mutu 0,22-25-0,5 2,61 1,1 2,88
= 2,75

Pazom 3,36 3,19 3,63

2.3. KoHcTpyKTHBHE pillleHHs1 6araTonmycTOTHOI NMonepeIHbL0 HANMPYKEHOI

IUIUTH NEPEeKPUTTH

Ha pucynky 2.1 npuBeeHi reoMeTpruyH1 po3Mipu 0araTomyCTOTHOI 3a3/1aJIeriIb

HaIPY>KE€HO1 aHel NePEeKPUTTS.

PospaxynkoBuit mpoiT na”eni - 13 cm.

lo=5980 — 2 -130/2 = 5850 mm = 5,85 m.
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/7. /é %/ /4

130 )I{ J,130

5980

1

Puc. 2.1. Po3mipu nanesi nepexkpurTs.

Po3paxyHKoBI HaBaHTa)KEHHS Ha 1 M JIOBKWHU TaHEI.
[ToBHE HOpMaTUBHE HaBaHTAXEHHS: n=0n'B= (3,19 +1,5)1,5 = 7,04 (xkH/m).
IToBHE pO3paxyHKOBE HABAHTAKEHHS .
q=gB =(3,63 + 1,5 -1,3)1,5=8,37 (xkH/m)
Po3paxyHKOBUM  3TMHAJIBHUA MOMEHT BIJ [OBHOTO  pO3pPaxyHKOBOIO
HaBaHTAXXCHHS.
M= (ql®)I8=(837"585%)/8 =3581KHm)
HopmartuBHe TpuBane HaBaHTaXEHHS.
Qni=Gne:B=(3,19 + 0,35)"1,5 = 5,31 (xkH/m)
[TonepeuHa cuia BiJf pO3paxyHKOBOTO HABAHTAKEHHS:
0 =(q lo)/2 = (8,37 - 5,85)/2 = 24,48 (xH)
Po3paxyHOK 3ycuiab BiJi HOPMATUBHOTO HABAaHTAKEHHSA. Po3paxyHKOBHIA
3rUHAJILHUNA MOMEHT B1Jl TOBHOT'O HOPMATUBHOI'O HABAHTAKEHHS
Mn= (0n -16?)/8 = (7,04 -5,5%)/8 = 30,12 (kHm)
[Tonepeuna cuia Bi MOBHOTO HOPMAaTUBHOTO HABAaHTA>KEHHS:
Qn =0,5-qn lo = 0,5 7,04 -5,85 = 20,59 (xH).
MoMEHT BiJ] TPUBAJIOTO HABAHTAKECHHS:

M= (Gt 162 )/8 = (5,31 -5,859)/8 = 22,72 (kH-m).
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2.4. Po3paxyHOK HA MilIHiCTh 110 HOPMAJILHOMY Iiepepi3y

J71g po3paxyHKy 6araTomyCTOTHOI MaHell MOMEePEeYHU epepi3 MPUBOAUMO 10
EKBIBAJICHTHOTO JBOTABPOBOTO INMPUHOK moyuii bf=I146cm, 3asBuiku h =22 cwm,
mpuHo0 pedpa b =1460 — 7-7159 = 188 mm = 18,8 cm Ta TOBIIMHOIO CTHCIIOT ITOJIHIIL
hi= (22-15,9)2 = 3,05 cm = 3 cm. 3aMiHIOEMO IUIOHIl KpPYIJIMX IIOPOKHEY

IMPAMOKYTHHUKAMU 3 TIEIO 3K IUIOIMUHOKO Ta TOTO K CaMOI'o0 MOMCHTY IHCpHII

b= 1460

Lnj= 30
____] N e ay, - 25
h:]/Q(‘)

ITpusnavaeMo asp = 2,5 cm, Toa1 pobova BUCOTA EPEPI3y JOPIBHIOE
ho=h-as=22-25=19,5 cm.

[TouaTkoBe MomepeaHE HAMPYKEHHS apMaTypH, 10 MEpPeIacTbCs Ha MiJO0H:

Osp = 0,75 Rsser = 0,75°785 =588,75 Mlla =590 Mlla,
0,3 Rsser = 0,3785 =236 MIla < 05 =590 MIla < Rsser - p = 785 - 90 = 695 Mlla
ne p =30+ 360/ =30+ 360/6,0 =90 Mlla;

ne |- BigcTaHb MixK 30BHIIIHIMU TPaHSIMHU YIIOPIB.

Tenep mocmIOBHO MPOBEAEMO TaKl PO3PAXYHKH:

@ - XapaKTePUCTUKY CTUCIIOI 30HU OCTOHY

o= o - 0,008R, = 0,85 - 0,008-13,05 = 0,746

Aosp = 1500+ (o5l Rs) —1200 =1500 +(590/680) — 1200 = 101,5 (MIla)
osr = Rs + 400 —Adosp - Aosp = 680 + 400 — 590 — 101,5 = 388,5 (MIla)

w 0,746

&r = sy, oy 0597

T 05RO
1+JSM(1 1,1) 1+ 500 1,1

Ar=E¢Rr—(1-0,58)=0,597 - (1-0,5:0,597)=0,419
BuznauaemMo MOMEHT, 1110 CIPUUMAETHCS MEPEP130M MOJIUII TUTUTH:
Mt =Ry bf hf (ho—0,5hf) =13,05-1,46-0,03-(0,195 — 0,5-0,03)-1000 = 102,9
KHm
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BpaxoByroun, mo Mt = 102,9 kHm > M = 35,81 kH-m , HeWTpajabHa BICh
MIPOXOIUTH B MEXKax moJuili. ToMy mepepi3 po3paxoByEMO SIK MPSIMOKYTHUH ITUPHUHOIO
b =b =146 cm.

Busnauaemo tabnuunuii koedimieHT mo Gopmyi:

35,81-1073
13,05-1,46-0,1952

= 0,049 <Az = 0,419

Ao:M/( bfl 'ho 'Rb)=

ITo Ta6n. 3naxoaumo &= 0,05 u n=0,975
KoedimienT yMOBHOT poOOTH apMaTypH MiABUIICHOT MIIIHOCTI OOYUCITIOETHCS 32
nonomoroto opmymu: ys=n—(n—1)(2 (£/ER)— 1) <n= 1,15 (105 apmMatypu Kiiacy

A800C)

0,05
0,597

yos=1,15- (1,15- 1) (2225 _1)=1,19>y=1,15

[Tpuitmaemo ys= 7 = 1,15.
HeoOxinHa muioma mnepepidy MOAOBXKHBOI apMaTypyd BHU3HAYAETHCA TaKUM

YUHOM:

35,81-1073
1,15-0,975-680-0,195

[puiimaemo 4 @ 10 A800C 3 Ay paxm = 3, 14cm® > As = 3,11cm?

2.5. BU3HaYeHHS reOMeTPUYHHUX XapPaKTePUCTUK

[Tnoma mpuBeeHOTo Mepepi3y Ta CTATUYHUM MOMEHT 1010 HIKHIX TPaHEeH:

3,14-15,92

Ares = Atady=bf - h = ">+ a - Ag,= 146:22— 7 +7,04- 3,14

= 1822,5 (cm?)

' h d? h
Steg = S+ a -Ss= bf -h- 5 nnT°E+ a - Asp “Agp= 146 22 -11-7 (3,14 -15,92/4)-

-11+7,04 -3,14 -2,5 = 20106,2 (cm?)

BinHomeHHs: MOy 1iB IpyKHOCTI cknane: o = E¢E,=190000/27000 = 7,04
Biacranb Big HEHTPY TSOKIHHS 10 HUKHBO1 TpaHi IPUBEIEHOTO nepepi3y Oye:
Yred = Sred/ Ared = 20106,2/1822,5 = 11,03 (cm)

Bigcranp Big LEHTpPY TsDKIHHS TPUBEICHOTO TIepepidy B HaNpyXKyBaHIH

apMatypi 10 TOYKU JOAATKY 3YCHUILIIS:

€red = yred— a= 11,03 - 2,5 = 8,53 (CM)
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be3 ypaxyBaHHS BJIaCHOTO MOMEHTY I1HEpIii apMaTypd MOMEHT I1HEpIIii
MIPUBEIECHOTO TIepepizy Oye:

b' h3 nd4’

293 . 4
=122 g 3'1“625'9 +7,04-3,14 - 8,53% = 109209,0 (c1)

MoMeHT ormopy BiTHOCHO:

BepxHBOi rpaHi W'reg = lreq/ (N - Yreq ) = 109209,0/( 22-11,03) = 9955,2(crd);

HKHBOT TpaHi Wred = lred / Yred =109209,0 /11,03 =9901,1 (cas).

JIisi BU3HAYEHHSI TPYXKHO-TUIACTUYHOTO MOMEHTY OIOpY Ta HACTYITHUX
PO3paxyHKIB Iepepidy 0araTomyCTOTHOI TaHell MPUBOJMTHCSA 10 €KBIBAJICHTHOTO
JBOTABPOBOTO MEPEPi3y 3 TI€I0 XK IJIOMMHOIO Ta TOTO K CAMOTO MOMEHTY 1HEpITii.

I[Inoma oxuoro otBopy A = - d?/ 4 = 3,14 - 15,9%/4 =198,5(cm?) , MOMEHT
1HEepIIi1 TUIONI BITHOCHO LIEHTPY TSKIHHS OyJie CKIIaJaaTh:

=n-d*/64 = 3,14 -15,9%164 =3135,7 (cm?).
KopucTyrounch (OpMYJIO0 MOMEHTY iHepiii npsMokyTHuka |=b-h3/12

=A-h1*/12 06paxyeMo BUCOTY €KBIBaJIEHTHOTO OTBOPY:

hlz\/12§ = \/12 315357 — 13,8(cm).

198,5
Ilupuna pedpa b = by —n-h; =146 — 7 - 13,8 = 49,4(cm).
3riHO JOTIOMIDKHUX TaOIuUIk y=1,5, TOI1 NPy KHO-TJITACTUYHUI MOMEHT OTIOPY
BIJTHOCHO:
BepxHBOI rpani 6yae - Wy =y W'req =1,5 -9955,2 =14932,8(cm®)
BiIHOCHO HWKHBOT Tpafi -Wp =7y Wyeg = 1,5 -9901,1 =14851,7(cm?).

2.6. BrpaTu nonepeiHboro Hanpy:KeHHs i 3yCHJLJIsl 00KMMAHHS

CnouaTky po3paxyeMo BTpaTH J0 3aKIHYEHHS 00KUMaHHS:
1) Big TemnepaTtypHoro nepenaay - BTpatu OyAyTb piIBHUMHU HYyO: G2 = 0.
OckuJIbKM MpU A1l BUCOKOI TeMIlepaTypy MEPEMIIICHHS YIOPIB MaHenen Ta
HiJI0HY B1/10YBAa€ThCS OJTHOYACHO.

2) Bin penakcariii Harpy>KeHHS 1Sl CTPYXKHBOBOI apMaTypH BTpaTH Oy Iy Th:

26



o, = 0,03 - 05, = 0,03-590 = 17,7(Mlla).

3) Brpatu Bin gedopmamii miAAOHY Ta aHKEPHUX MPHCTPOIB
BPaXOBYIOThCSI Opd BHU3HAYCHHI JIOBXKHMHU 3aroTOBKU apMarypH.
HeoOxigHoto ymoBOIO st  3a0e3MeueHHsl MOMEPEAHBOr0 IMOYATKOBOTO
HanpyKeHHsd, ToMy 65= 0 Ta s3= 0.

4) 3ycuuis monepeIHboro 00KMMaHHS 3 ypaxyBaHHSAM LIUX BTPAT MIPU
Ysp=1 Oyne:

P =yy(0gp —0y) - A; =1-(590 —17,7) - 3,14 = 1797MIla = 179,7xH

HOBBY‘IiCTB HaIIPpYy’KCHHA O6)KI/IM8,HHH, 10 MBHUAIKO HACTA€, BU3HAYA€THCA IIO

dbopmyi:
p P-eop'y _ 1797,0 . 1797,0-8,53-11,03
Opp = + = = 2,53(MIla
DD T Mrod =  Ired 1822,5 109209 53( )
Op 2,53
npn—p =—=0,145< a = 0,6875,
R 17,5
bp 1]

ne a = 0,25+ 0,025R,,= 0,25 +0,025-17,5 = 0,6875 < 0,8.

o, 2,53
os = 0,85 - 40 -2 = 0,85 - 40 —— = 4,92MI1a (Tlo Ta6.1. 5 CHull 2.03.01 — 84)
R, 17,5

OTxe, mepiri BTpaTH 10 3aKIHYCHHS 00KUMaHHS:
o, =0y +05 =177+ 4,92 = 22,62(Mlla)
3 ypaxyBaHHSIM TNEpIIUX BTPAT TpPH Ys—1 HATATHEHHS B HaIpPyKyBaHIi
apMatypi Ta 3yCHUIs 00)KUMaHHs CTAHOBHTb.
Py = y56(0sp — O1ps,) * Asp =1+ (590 —22,62) - 3,14 = 1781,6 MITa-cm* =
178,2xH

[Ticns 00)kMMaHHS HaNpyXeHHsS B O€TOH1 Oyie:

_17816 17816 8531103
%p1 = 18225 109209

Opp = 2,51MIa < 0,95 - Ry, = 0,95 - 17,5 = 16,6(MIla)

= 2,51(MIla)

Tenep 3HaliAeMO BTpaTH MICTs 3aKIHYCHHS 00KUMAaHHS

Topr _ 251 _ 143 < 0,75

Bia mos3y4docTi ipu
A y p Rpp 17,5

Bin ycanxu og = 35(MIla) — nns 6etony xiacy B25.
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=0,85- 150 ;pl =0,85- 150 - 0,143 = 18,3(MITa)
bp

Hpyri BTpaTH: 0;y5, = 0g + 09 = 35 + 18,3 = 53,3(MIla)
TakuM 4YMHOM, TIOBHI BTPATH CTAHOBIATH. Ojps = Ojps1 + Ojos2 = 22,62 +
53,3 = 75,92(MIla)
O10s= 75,92 MlIla < 100 MI]a.
[Ipu HacTynmHHUX po3paxyHKa3 npuitMaeMo ojes = 100 (Mlla)
3 ypaxyBaHHSM BCIiX BTpaT HaIllPy>KEHHS B ApMaTypl CTAHOBUTD:
Osp, = Osp — Ojos = 590 — 100 = 490(MIla)
3 ypaxyBaHHSAM BCIX BTpaT TPH pss—1 3ycHiuist 00)KUMaHHs Oynie:
Py = ¥56(0sp2 — O1os) - Agp =1 - (590 — 100) - 3,14 = 1538,6MIla - cm?
= 153,9xH
Jliig HacTynmHUX o04KcieHb TpeOa BBECTU KOe(ILI€EHT TOYHOCTI HATATHEHHS Ysg

#1.

[Ipu enexTpoTepMIYHOMY HATSATHEHHI:

AYsp = 0,5 P (1 + —) =0 sa(l + W) = 0,11, 1ie n,= 4 - qMCIO CTPHKHIB

HaNPY>KyBaHOT apMaTypH y Tiepepizax eJIeMEeHTIB.

Vo= 1+ Ay =140,11=1,11 a6o %=1 Ay, =1-0,11 = 0,89

2.7. Po3paxyHok Ha MillHICTh MO MOXMJIHUM BiIHOCHO TMO310B:KHBOI OCi
nepepizam

[TpunycTumo, 1110 Ha MPUOMOPHUX 30HAX TMAHEN! TIOBKUHOIO 110 l/ 4= 6’0/ 4=

1,5m 3 KOo)HOTO OOKY po3MmilyBaTHCh OynyTh 1Mo 4 kapkacu (N = 4) 3 monepeYHuMu

CTPYDKHSIMH J1IaMEeTPOM 4 MM, a KpOK MK HUMH Oyjae S=10cm.

. Es 170000
Tomia === = = 6,30;
Eg 27000

Ag, 40,126
= === = 0,0027;
Ho b-S 18,8-10 ’ ’

Vw1 =1+50 u,= 1+5-6,30 -0,0027 =1,085;
pe1=1+p ‘Re=1—-0,01 -13,05 =0,87;
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Jlns 3abe3nedeHHsT MIIHOCTI OETOHY Ha Ji0 CTUCHEHHS BiJ il TOJOBHOL
CTHCKYIOYOi HAmpyrd Ta A OOMEXKEHHA IIMPUHU PO3KPUTTA MOXWIMX TPIIIMH
MOTPIOHO MPOBECTU TEPEBIPKY J10AATKOBOI EKCIIEPUMEHTAILHO OTPUMAHOI YMOBH

0<0,3 0o @s1 'Rs6 Ny,
HEJOTPUMAHHA SKOTO YyKa3ye Ha HEOOXITHICTh 30UIBLICHHS po3Mipy mepepisiB
€JIEMEHTIB.

Q=2448«kH < 0,3-1,085-0,87 13,05 0,188 0,195 -1000 =135,5 kH.

[TpwuitHsTi po3mipu nepepizy AOCTaTHI — TOMY 110 YMOBA BUKOHY€ETHCSI.

[TepeBipsieMO YMOBY pO3BUTKY TPIILIUH:

Q < @43 ‘Ret '6'o(1+pi+ ¢n), ne

P, 153,9-1073
Rpi-6hg 7 0,945-0,188-0,195

= 0,444 <0,5.

(ﬂnzo,l *

[Tpuiimaemo nokaszuuk ¢, = 0,444.
0 =24,48 kH < 0,6 -0,945 -0,188 -0,195(1+0,444) -1000 = 30,0 kH
Po3paxyHok nonepeyHoi apMatypu He MOTPiOHUN, TOMY 110 YMOBa BUKOHYETHCS,

TOMY.

2.8. Po3paxyHOK HA YTBOPEHHS TPIlllUH MO HOPMAJIbLHUM Nepepizam

JIo TPIIIMHOCTIMKOCTI JAaHOrO €JIE€MEHTY BHMAararmThCsl YMOBH TPEThOI
KaTeropii.

Jlis BU3HAYEHHS MOMEHTY TPIIIMHOYTBOPEHHS 3HANAEMO BEJIMUUHY

MaKCUMaJbHOTO HAMPY>KEHHS B CTUCIIH 30H1 OETOHY:

M, P, P,-e,
%= Toe” T Tt hhow
0 = 5 (0,22 — 0,1103) + “ — SRl (0,22
0,1103) =
= 3,44 MlI]Ia.

Koedirient, mo BpaxoBye HeNpyXHY Aedopmariito 0ETOHY CTHUCIOL 30HHU:

b =1,6— % =1,41>1 npuiimaecwo ¢ =1.  Biacrans

¢=16—

b,ser

BIJl LEHTPY TSKKOCTI MPUBEACHOrO TMepepidy A0 SAEPHOI TOUKH, PO3TAIIOBAHOI
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HaWO1IBII B1JIJIaJIEHOT B1Jl PO3TSATHYTO1 30HU:
r=¢
MoOMeHT TpIIIIHOYTBOPEHHS 3HAKIeMO 110 OpMYIIi:
Mere = Rptser - Wy + Vsp - P2(€0p + 1) = 1,6 - 14851,7 - 100 +
+0,89 - 1538,6 - (8,53 + 5,43) = 23953881(H - cm) = 239,5(xH - M)
M. =239,5 kH-Mm> 30,12 kH'™m

Wred _ 9901,1
Areq  1822,5

= 5,43(cm)

Po3paxyHOk 1O iX pO3KpUTTIO HE MOTpiOHWH, TOMy M0 y THepepisi,

HOPMaJIbHOMY BIJHOCHO MOJIOBXKHBO1 OC1 €JIEMEHTY, TPIIIUHU HE YTBOPIOIOTHCSI.

2.9. Po3paxyHOK Ha YTBOpPEeHHS TPilllMH MO MOXWJIMM Nepepizam

[IpuBeneHuii cTaTHYHU MOMEHT YaCTUHU MEPEPI3Y, 110 PO3MILLYETHCS BUILE 32
LEHTP TsDKIHHS BIIHOCHO OCI, SIKa IPOXOJUTH YE€pe3 LEHTP TKIHHS MPHUBEACHOIO
nepepizy.

Po3paxyHOK TIpOBOAMTHCA AJISl MEPEPi3iB y TPaHAX OMOPH, PO3TAIIOBAHUX Ha

P1BHI LIEHTPY TSKIHHSL.

;o h ~ (y—nh

(11,03 - 4,1)
2

4,1
Sreq = 14641 (11,03 - 7) +49,4- (11,03 -4,1)-

= 6561,6¢cm°

Hopwmasnbhaa Hanpy>KeHHs Ha P1BHI LICHTPY TSOKIHHS TIepepi3y CTAHOBUTH:

Ysp-P,  0,89-1538,6
= 5Pz - = 0,75 MIla; o, =0
Arod 18225

X

JloTruHa HaNpy>KEHHS Ha PiBHI LIGHTPY TKIHHS Tepepizy:

. _ Q'Sreqd __ 20590-6561,6
XY ILyeq’b  109209-49,4-100

= 0,31 MIla

["onoBHA HanpyXkeHHs Oy1e CKIaAaTu:

o, +o0 o, + g,1?
Umtz(xz y)i\/[xz y] + 1%,

2
_ 075 \/ (*Z2)" + 0312 = 0,63MI1a

Omt 2

30



['onoBHa cTUCKYIOUYA HANIPY>KEHHS Oy/1e TOPIBHIOBATH:

_ 075 [075+0)? 2 _
Ome = == \/( g )+0,31 = —0,35 MIla

[ToTiM BU3HaYaeMo Koe(DIiEHT YMOB POOOTH:

_ O-mc _ _0,35
— 1 Rb.ser — 1 18;5 =226
024+a,-B 02400125 ’

Vba

>1, ne a; = 0,01 — 3HaueHHs AJ11 BaXKKOT'O OETOHY.
YMmoBa g,y = 0,63MIla < Yp4 - Rptser = 1,6MIla BUKOHYETBCS, TOMY TOXHITI
TPIIIIMHU HE YTBOPIOIOTHCS Ta PO3PAXYHOK MO iX PO3KPHUTTIO MPOBOJUTH HE Tpebda

(mpuitmaemo yp, = 1.)

2.10. Po3paxyHok Ha aedopmanii

Ockinpku BigHomenus I/h =598/22 =27,2 >10, To € moTpeba BUSHAYNTH TIJIBKU
BEJIMYMHY TMPOTHHAHHS, sIKa OOYMOBIIEHA i€I0 MOMEHTY, IO BUTHHAE. BrmBy
MOTIEPEYHUX CUJI BpaXOBYBaTH HE Tpeda.

3aznanerip JOMyCTUME TPOTUHAHHS Il 1aHO1 maHel Oye:

faam = 1/200 = 598/200 = 2,99(cm)

[IporuHanHs 0OyMOBJIEHE €CTETMYHMMU BUMOTaMu JO OyIiBIi, TOMY
PO3paxyHoOK Mo JiepopmMarlisix BAKOHYEMO BUKIIFOYHO Ha [0 MOCTIMHUX Ta TPUBAIUX
HAaBaHTAKEHb MpU KOEQII€HTI HAAINHOCTI TO HABAHTAXEHHIO, SKUM JTOPIBHIOE
OJTMHUIL.

OckuIbKM B mepepizax, HOPMAJIbHUX Ta MOXHWIJIMX BIJIHOCHO MOJIOBXHBOI OCI
naHenl, TPIMHA BUHHKATH HE OyayTh, TO pO3paxyHOK 1o jaedopmarrisx
MIPOBOJIMTUMETHCS AHAJIOTIYHO e€JeMeHTaM O0e3 TpIlKMH, NpOoTe€ 3 ypaxXyBaHHSIM
30UTBIIIEHHS TPOTUHAHHS Ta KpuBu3HU Ha 20%.

KpuBu3zHa BiJl TpUBAIOro 1 MOCTIMHOTO HABAHTAXKEHHS:

1 My¢pp1,2 30121073212
T»  dp1Eplred  0,85:27000-0,0011-100

=2,86-107°(1/cm),

ne ¢po, = 2 — KOSPIIIEHT 7151 BAXKKOTO OCTOHY MPY TPUBATIH 1T HABAHTAXKEHHS,
BpPaxOBY€ BIUIMB TPUBAJIOI MOB3YYOCTi OETOHY,

¢p1 = 0,85 - xoedimieHT aIA BaXKOro OETOHY, IO BPAaXOBYE BILIUB
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KOPOTKOYAaCHO1 TOB3Y4YOCTi OCTOHY.
KpuBu3Ha BiJi KOPOTKOYACHOTO BUTHHY:

1 Vs Prrep-12 089-1538,6-107*-0,0853 - 1,2
rs  ¢p1-Ep-l.g  0,85-27000-0,0011-100

= 055-107>(1/cm)

HarmpysxeHnnst 00kuMaHHsl 0ETOHY BEPXHBOI'O BOJIOKHA

Py Pi-eop'y 178160 178160-8,53 (22 11 03)
= — . — ,

" Ared I'red 1822,5-100  109209-100

o,y = —0,55(MIla)

O-bp

OTxe, y BEepXHbOMY BOJIOKHI 3'SBHTHhCS HANpPYKCHHS pO3TSATHEeHHs. [Ipum
BU3HAYCHHI KPUBU3HU BUTUHY 1/7, npuiiMaemo: 0, =0 u &, =0, Toxmi
1 oy O¢ +0g+09 492+ 35+ 18,3

—= = = = 1,57 - 1075 (cn?
s E, g E, - g 190000 - 19,5 C

[IporvHaHH4 Bij MOCTIHHOTO 1 TPUBAJIOTO HABAHTAXKEHHSL:

f :5112 =i-286-10‘5-5982 = 1,07(cm)
27y, 48 7 '

B1Jl KOPOTKOYAaCHOI'O BUTUHY

11, 1 s )
fs zé.g.l :5.0,55- 107> - 628 = 0,27 (cm)
B1J] TPUBAJIOTO BUTHHY
11 ., 1 s )
ﬁzg.a.l =§.1,57-10 +628% = 0,77 (cm)

CymapHe MpOoTWHAHHS TPU TPUBAIIN Mii HaBaHTaXKEHHA: [ = f; — fo — f3 =
1,07 — 0,27 — 0,77 = 0,03(em) < 2,99(cm) — B Mexax, SKI HE TMEPEBUIILYIOTh

AO0ITYyCTUMY BCIIMYMHY IIPOTMHAHHA.
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Po3aia 3. OcHoBu i pyHgaMeHTH

3.1. Buxiaui gani:

OyHaaMEHT TNPOEKTYEThCA IS IHAUBIAYaTbHOTO JKUTIOBOTO OyAMHKY.
dyHaaMeHT cTpiukoBoro tumy. KoHCTpykTHBHa cxema OymiBii — Oe3kapkacHa 3
MOJIOBKHIMH HECYUYUMHU CTIHAMH.

BayTpimHi cTiHM 3 1erH KepaMidHoi 3aBTOBIIKK B = 640MM. Biactans mix
crinamu B ocsix |1 =6,00Mm, y cBitai |2 =3,00m, loz=6,00-0,19 - 0,20 =5,61m, lo2=
3,00 - 0,19 — 0,19 = 2,62m. [lokpiBis ckaTHa 3 MeTayodepenuini. [lepekputtsa i
MOKPUTTS BUKOHAHI 13 30ipHMX 0araTtomyCTOTHUX 3aji300€TOHHUX ILIUT. BimHOCHa
BIIMITKa BEpXY LETJISIHOI KJIQJKU CTIHU - 3,7; BITHOCHA B1IMITKA 3eMJI1 CTAHOBUTH 1,5.
PosranryBaHHs 3eMeNbHOI TUISTHKY JIJ1s1 Oy IIBHUIITBA — M. PyOikHe.

IpyaToBi yMOBU OyHiBENLHOrO MalJaHUMKa HOpeacTaBleHi  (i3uko-
MEXaHIYHUMU XapaKTEePUCTUKAMU 3pa3KiB, a TAKOK F€OJIOTYHUM PO3PI30M.

KoedinienT Qinprparii CyriamHKy TyromiacTuuHoro ky = 7 - 10~ 7cmlc.

["eonoriuynuit po3pi3 npuBeAeHUM B rpadiyHiid YaCTHUHI MPOEKTY.

Tabmuns 3.1 — @i3uuH1 XapaKTEPUCTUKHU TPYHTIB

Howmep ®i3u4HI XapaKTEepUCTUKU IPYHTIB
. § MTBHICTB, T/cM® BOJIOTICTE, %0
=

- E .Ef YACTOK Ha MexXI

o =
= e s % TPYHTY MIPUPOJIHA :
2 i = 2 IPYHTY TEKYJIiCTh | PO3KOYYBaHHS
] ) © = p w
5'2 a E 2 Ps oL (0}
) Q) ~ E‘ p
1 1 3,0 1,93 2,70 23,0 30,0 18,0
1 2 7,0 2,00 2,66 24,0 - -
2 3 11,0 1,99 2,71 26,0 30,0 20,0
2 4 14,6 2,00 2,74 26,5 44,0 24,0
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Tabmuis 3.2 - Po3paxyHKOB1 XapaKTePUCTHUKHU IPYHTIB

Ne | HaiimenyBaHHA Pd Cn Qu Eo
Ip I n e Sr Ro kIla
/i IPYHTY r/em® k[la | rpag | MIla
1 | Cyraunok
12 | 042 | 152 | 042 | 0,72 - 245 | 21,3 155 | 216,43
TYTOIIACTUYHHIA
2 | I'manu mamisTBepai | 20 | 0,12 | 1,58 | 0,42 | 0,73 - 58,2 | 193 | 219 | 353,13
3 | CyrnuHok
10 | 0,6 158 | 0,42 | 0,72 - 215 | 18,3 15 203,47

M SIKOILTACTUYHMI

4 | Ilicok cepenHboi

HI[iJIbHOCTI,
) 0 0 1,61 0,39 | 0,65 | 0,98 10 35 30 400
CepeHbOT

KPYITHOCTI

3.2. 30ip HaBaHTaKeHb
Bu3zHauuMo HaBaHTaKEHHs IMiJl BHYTPIIIHIO MOMNEPEYHY CTIHY IO OCl JUIs
po3paxyHKiB 1o Jedopmarlisix Ta IO MIIHOCTI Ha CTPIYKOBUN (yHIAMEHT
IHUBIyaJIbHOTO  KUTJIOBOTO  OYJIMHKY K HalOUIbIl  HaBaHTaxkeHy. Bci
HABAaHTAKCHHS pAaxXylOThCI HA OJWH TIOTOHHUH METp JOBXKHHH CTPIYKOBHUX
dbynmamenTiB. HaBaHTakeHHs CrIOYaTKy BU3HAYA€MO Ha PiBHI CIUIAHOBAHOI BIAMITKA
3emuti. By TiBiis Ma€e ®KOpCTKY KOHCTPYKTUBHY CXEMY — Y TaKOMY BUTIAIKY (DyHIAMEHT
PO3PaxOBYETHCS SIK HEHTPATHHO HABAHTAKCHUI.
HaBantaxkeHHs1 BiJ] BJacHOi Barum MOTOHHOTO METpa CTIHU PaxXyeEMO TaKUM
YUHOM:
ND =L -H-6 v1 7,
ne H — Bucora cTiHm, M; B; — TOBIIIMHA CTIHH, M;
|1 — moBXkKHA PO3PaxyHKOBOI TUISHKH CTIHH, M;
Y1 — OIMTOMA Bara Marepiany kaaaku, KH/m3;

v — KoedIIieHT HAIIHHOCTI 10 HaBaHTaxeHHIo (Tadu. 1[1]).

Jln1st po3paxyHKy 1o Hecydil 31aTHocTi y¢>1 (2-ra rpyna rpaHMYHUX CTaHIB):
N® =1.(3,7+1,5)0,38-18-1,1 = 38,0cH
Jnst po3paxyHKy 1o aedopmartisx yf =1 (2-ra rpymna rpaHUYHUAX CTaHIB):
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NP =1.(3,7+15)0,38-18-1 = 33,54xH
JIist BU3HAYEHHS PEIITH HABAHTAKEHb BUAUISIEMO BAaHTAXHY TUIOINLY MOKPUTTS
A, B MeXax sIKOT HaBaHTa)XEHHS OyIyTh TIEpEIaBaTHCS HA CTIHY.
Jlns po3paxyHKy HaBaHTaKEHb, SKI JIOTh Ha (QyHIaMEHT (10 IIHPHHI -
MIOJIOBMHA BIJICTAHI MK CTIHAMH B CBITJII B 2-X Kpokax, To0TO 2-lo/2, mo moBxuHi
oyaisii —l1=1m,):

. lo1+lo2
A=l luthe

ne lo — BiicTanp B CBITIIY MiXK CTiHAMH, M.

5,61+2,62

4=1- = 4,12m°.

[MinpaxyHOKk HaBaHTaxeHb (1, KH/M%, Bim Barum 1 M? MOKPHUTTS BHOCHMO IO
9

tabmui 3.3.
Tabmuns 3.3. 36ip HaBaHTakeHb HAa 1 M? TOKPUTTS.
Enementn Excrmyarariiine Koedirmient I'pannune
KOHCTPYKIIiH PO3paxyHKOBE HaIIHHOCTI TI0 PO3paxyHKOBE
3HA4YCHHS Baru TpaHUYHOMY 3HAYCHHS Baru
KOHCTpyKIIii, k[1a HAaBaHTAXCHHIO ¥y, KOHCTpYKIIiH, klla
Bara nokpisii i 0,187 1,1 0,206
CKaTHHUX OpYCKiB
Brnacha Bara criiiku
0,1-0,1-5/3 0,017 1,1 0,019
Bunacna Bara nporony
0,15-0,2:5 0,15 1,1 0,165
Bnacna Bara nexHs
0,1-0,1-5 0,05 1,1 0,055
Bnacha Bara po3kociB
0,075-0,13-2-5/1,2 0,08 1,1 0,088
Bitacna Bara 3atspkku
0,05-0,13-2-5/1,2 0,054 1,1 0,06
Pazom 0,538 0,593
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Hapanraxenns 1, kH/mM? Big Baru mokpismi mis po3paxyHkiB mo I-m i II-m

rpynamM TIPaHMYHHX CTaHiB poO3paxyerbes Takum umHOM: qf = 0,54kH/M?, ¢ =

0,59xH /M2

HapanTakeHHs BiJl Bary MOKPiBJIl BUSHAYAETHCS .

N(Z)qul

NP =4,12-0,54 = 2,22¢H

N® = 412059 = 2,43xH

[TizpaxyHOK HABAaHTAXXEHb BiM Barkm | M? TOPHUIIHOTO TEPEKPUTTS 0y, KH/M?
b

BHeceMo 10 T1abi. 3.4.

Ta6munsa 3.4 HapanTaxkeHHS Bif Baru 1 M? FOPHUIHOTO HEPEKPHUTTS

Exementn

KOHCTPYKII1i

Excrutyarariiine
PO3paxyHKOBE 3HAUCHHS

Barv KOHCTpYyKIiii, k[la

Koedimient
HAIIAHOCTI IO
TpPaHUYHOMY

HaBaHTa>XCHHIO )/fm

I'pannune
PO3paxyHKOBE
3HAUEHHS Baru

KOHCTpYKiid, kI1a

IleMeHTHO-ITIIIIAHE 0,02-18=0,36 1,3 0,468

CTSTYBaHHS

3anmi300eToHHa InuTa 0,22-25-0,5=2,72 1,1 3,025

Vremmosau 0,1-5=0,5 1,3 0,65
Paszom 3,58 414

HapanTa)keHHs B1J Baru TOPUIHUX MEPEKPUTTIB BUZHAYAETHCSA MO POPMYIIi:

N(3) =A- qs,

HaBanrtaxxenns Bix Baru 1 M

N® =4,12-3,58 = 14,75xH

N® =412 4,14 = 17,6xH

2

TOPUIIIHOTO TIEPEKPUTTS O, KH/M? s

pospaxyHkiB mo I-m i Il-M rpymam rpammunnx cramis: q5 = 3,58kH/M?, ¢} =

4,14xH/m?
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HapanTtaxenHs Bim Baru 1 M? MiDKIOBEPXOBOTO MEPEKPUTTS (s, KH/M? s
po3paxyHkiB 1o I-M i II-M rpynam rpanuuHmx cTaHiB ckaanac: g5 = 3,19xH/m?, q’; =
3,63kH /m?.

[ligpaxyHOK HaBaHTaXeHb BiJ Bark 1 M? MiKIOBEPXOBOTO MEPEKPHUTTS (3,
kH/M? BXe NpoBeNeHMIi NpM BUKOHAHHI PO3PaxyHKy OaraTONMyCTOTHOI IUIMTH
MEPEKPUTTSL.

HaBanTakeHHs Bi/l Barl MIKIIOBEPXOBUX MEPEKPHUTTIB BU3HAYAETHCS TaK:

N® =4.q;-n,
i€ N — YKUCJIO MIEPEKPUTTIB.

NP = 4,123,191 = 13,14xH

N® =412-3,63 -1 =14,96xH

3HaliIeMo MOCTIMHE eKCIUTyaTalliiHe HaBaHTAXKEHHS BIJHOCHO BJIACHOI Baru
EPETOPOIOK:

n I . 2
9" vepeeop =V 6 = 0,5xH/m

N = gn m N =05-4,12-1=2,06kH

neperop ' Al"p

N® =2,06-1,1=227cH

Bin Barm Ham3eMHUX KOHCTPYKIIA Ha (QYHIAMEHT CyMapHe MOCTiiHe
BEPTUKAJIbHEC HABAHTAKCHHS CTAHOBHTb:

N, =NW+ NP+ NO NG+ N =3354+2,22+14,75+1314+2,06=6571H N; =

N+ NP+ N+ N® + N =38,0+2,43 +17,6 + 14,96 + 2,27 =
75,26kH

Jlani BU3Haya€Mo 3MiHHI (TUMYACOB1) HABaHTAKEHHS.

PiBHOMIpHO pO3MOAIICHE HABAaHTAXXEHHS HAa MDKIIOBEPXOBE Ta TOPHUIIHE
NEPEKPUTTS IS PO3pPaxyHKIB MO AedopMallisix NPUUMAEThCA 3 KBa3iMOCTIHHUM
3HaUYCHHSAM. BOHO BBa)Ka€ThCs K TPUBAJIEC HABAHTAXEHHS, a JJIS PO3PaXyHKIB IO
HECy4iil 37aTHOCTI - MPUUMAETHCS 3 XAPAKTEPUCTUYHUM 3HAYCHHSIM. TakoX BOHO

BIJTHOCUTBCS 10 KOPOTKOYACHUX HaBaHTakeHb. Kopuctyrounch Tabmuueo 6.2 JIbH
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B.1.2-2:2006 «HaBanTakeHHss Ta BIUIMBW» [13] [JIs TOPHMINHUX MEPEKPHUTTIB IS
PO3paxyHKIB IO APYTiH TPyIli TPAHUYHUX CTaHIB MPUWMAEMO KBa31MOCTIHE 3HAYCHHS
THUMYaCOBOTO TPUBAJIOTO HaBaHTaXKEHHS Yy ( 4 = 0 klla. [l MikmoBepXxoBHX
NEePEeKPUTTIB JUII PO3PaxXyHKIB MO JAPYTidl TPyl TPaHUYHUX CTaHIB MPHHAMaEMO
KBa31MOCTIHE 3HAUEHHSI TAMYACOBOTO TPUBAJIOr0 HaBaHTaxkeHHS - (s = 0,35 klla.
st po3paxyHkiB 1o -1 Tpymni IpaHUYHUX CTaHIB - XapaKTEPUCTUYHE 3HAUYCHHS
KOPOTKOYACHOTO HAaBAaHTAXKEHHS HA TOpUIIHE nepekputtsa oyzae (s, = 1,5 xlla. s
PO3paxyHKIB MO MEPIIii TPy FPaHUYHUX CTaHIB - ( 4, = 0,7 kIla.

B nanomy Bumajgky piBHOMIPHO PpO3MOIJICHE HABAHTAXKEHHS HA TOPUIIHE

MEPEKPUTTS 3HAUIEMO, KOPUCTYIOUUCH (DOPMYJIOLO:

N® =A-(qs+qs-n)- vy,
N =4,12-(0+035-1)-1,0 = 1,44xH

N® =412-(0,7+1,5-1)-1,3 = 11,78xH
s Os < 2 xlla — y¢=1,3.

3MiHHE CHITOBE HaBaHTaXXCHHS (HABAHTAXKEHHS BiJ] CHITOBOI'O TMOKPUBY Ha
MOKPUTTSI) OyJie pXyBaTHUCh 32 TaKOIO (POPMYIIOLO:
N?D =4.85,

1€ S — pIBHOMIPHO PO3MOA1LICHE HABaHTAXKEHHSI B1J] CHITOBOT'O IMOKPUBY Ha MOKPUTTSL.

['pannuHe  po3paxyHKOBE  3HAUEHHS  CHITOBOTO  HABAaHTAKEHHS  Ha
TOPU30HTAJIbHY MPOEKIII0 MOKPUTTS OOUUCIIIOETHCS 32 (HOPMYJIOHO:
Sm :yfm'SO'Cl
e Yim - KOe(]illeHT HATIMHOCTI IO FPAHUYHOMY 3HAYEHHIO CHITOBOT'O HaBaHTAXKEHHSI,
SKUW HaXOIWUTHCS BIAMOBIAHO BIJ 3aJaHOTO CEPEAHBOTO TEPIOTY
noBTOoproBaHoCTi 7 3rigHo Tabnui 8.1 J[BH.
Jlns mepeBipkd TpaHWYHUX cTaHiB [-0i rpynu (po3paxyHKIB IO MILIHOCTI)

3aCTOCYEMO TPaHUYHI PO3pPaXyHKOBI 3HAUEHHSI HABAHTAXEHb S = S,;,.
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Jns 1HOWMBIAYaJIbHOTO SKMTJIOBOTO OYJMHKY JOIYCKA€ThCA CEPEHIN Mepiof
MOBTOPIOBAHOCTI T mpuiiMaTH TakuM, SKAW JOPIBHIOE BCTAaHOBIEHUH TEpMiH
€KCILTyaTanii KOHCTPYKIii, a00 T, .

T =Ty = 100poxkiB, To1 Yrm = 1,14.

So - XapakTEpHCTHYHE 3HAYCHHA CHIFOBOIO HABAHTAXCHHA Ha  1M?
ropu3oHTaIBHIN moBepxHi 3emui. Jist m.JIyranceka 1ie 6yae S, = 135011a=1,35kI1a;

C - koediIienT:

CZM'Ce'Calti
ne: Cqpe - Koedimient reorpadiunoi Bucotu, npu H < 0,5xm Cype = 1.
C=1-1-1=1
Sm =114 -1350-1 = 1539/1a = 1,54«lla
N =412 1,54 = 6,34xH

Ce - KOe]iIi€eHT, IO BPAXOBYE BIUIMB PEKUMY €KCIUTyaTallii Ha HAKOMTUYCHHS
CHITY Ha ITOKPIBJIl, 32 BIJICYTHOCTI JJAaHUX MPO PEKUM eKcIutyartauii nokpisii C, = 1;

U - KoeiIlieHT mepexo/1y BiJ Bard CHITOBOT'O MOKPUBY Ha MOBEPXHI 3eMIIl JI0
CHITOBOT'O HaBaHTAKCHHS Ha MOKPUTTS, JUIsI TaHOTO BUJTY MOKpiBm U = 1;

Jlns po3paxyHkiB no aedopmariisax (A1 IepeBIpKU TPaHUYHUX CTaHIB JIPYTOi
IpyIu) BUKOPHUCTOBYETHCS EKCIUTyaTalliifHE pO3pPaxXyHKOBE 3HAYEHHS CHITOBOTO
HaBaHTaXXeHHs S = S,, BU3HaUyBaHe 10 (GOpMYIJIi:

Se = yfeSOCl
€ Yfe - KOE(DIUIEHT HAXIMHOCTI IO €KCIUTyaTaliiHOMY 3HAYEHHIO CHIrOBOTO
HABAHTAKCHHS, KU 3QJICKUTH BiJl YaCTKH Yacy 1], IPOTATOM SIKOi MOXKYTh
nopyiryBarucst yMoBu II-oro rpanudHoro crany. 1 s 00'eKTiB MaCOBOTO
OyniBHULITBA omycKaeTbesa y 7 = 0,02, BIIMOBIAHO MTOKA3HUK Yre = 0,49.

S, = 0,49 -1350 - 1 = 661,5/1a = 0,66xla
NS = 4,12-0,66 -= 2,72kH

I[J'Iﬂ BU3HAYECHHS HaWOUIBII HCCIIPpUATIIMBOIO IIO€AHAHHSA HaBaHTAXXCHb

CKJIaJIeMO Ta0uIlto 3.5, B sIKii pO3MISTHEMO HACTYITHI CUTYAIIIi:
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[TocriiiHi HaBaHTaXEHHS 3 OJTHUM 3MiHHUM HaBaHTAXCHHSIM (MaKCHUMAaJIbHOIO 3
JIBOX TIO BEJTMYMHI), sIKE BBOAUTHCS B PO3PAXYHOK 0€3 KOe(iIlieHTa 3HIKEHHS:
[TocTiiiHi HaBaHTa)KEHHS 3 2-Ma 3MIHHUMH, OCTaHHI TPHAMAIOTHCA 3
Koe(iIieHTOM MO€ETHAHD 1
- 1151 TpuBaimx Y; = 0,95;

- 11 KopoTkovyacHux P, = 0,90.

Tabmuns 3.5
) . IMoengnanus
) 3Ha4YCHHS BiJl 3SMIHHUX HaBaHTa)KCHb
Bun 3HAYCHHS BiJI HABaHTA)KCHb
3yCHILIIA, ITOCTIMHOTO Ha MEePEKPUTTS CHiroBa | I

kH HaBaHTAXCHHA | TpHUBaJC KOpOTKOUACHE (K?IE((::;O- Wi=1) | @;<1)
Ny, 65,71 1,44 2,72 68,43 69,53
N, 75,26 11,78 6,34 87,04 91,57

JI1s meporo noe€qHaHHs 3yCUIUISE OTPUMAaHI1 3T1IHO:
N, = 65,71 + 2,72 = 68,43kH
N; =75,26 + 11,78 = 87,04xH
JIist Ipyroro noeHaHHs 3yCUJUIsl Oy OTpUMaHI1 3T1JIHO:
N;; = 65,71+ 1,44 - 0,95+ 2,72 - 0,9 = 69,53kH
N; =7526+ (11,78 + 6,34) - 0,9 = 91,57xH

3 IBOX MO€EAHAHb BUOMPAEMO T€, sIKE HAMOUIBIINKI MO BETMYMHI TOKA3HUK:

JUTSL pO3paxyHKIB IO JIPYTiii TpyIli TpPaHUYHUX CTaHIB Nj; = 69,53kH,
JUTSL pO3paxyHKIB MO MepuUIii rpymni TpaHuyHuX cTaHiB N; = 91,57kH.

Jlana OymiBjsl 3a CTYIIEHEM BiIOBIIATBHOCTI BIIHOCHTBCS J0 JPYroro Kiacy,
0TXe, Koe(IIieHT HaIMHOCTI 10 BiamoBigaibpHOCTI ¥, = 0,95. 3 ypaxyBaHHSIM LBOTO
KoedirieHTa 11 po3paxyHKy o Jedopmariisx npruitMaeMo:

N;; = 69,53 - 0,95 = 66,05kH,

JJIS1 PO3PaxyHKY MO MIITHOCTI

N; =91,57 - 0,95 = 87,00xH.
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BeprtukanbHe piBHOIOUEe HaBaHTaxeHHS N MPUKIATA€ThCSA IO TEOMETPUYHIN
OCl CTIHU MEpIIOro MOBEpPXY B PIBHI MJIAHYBAJIbHOI BIAMITKU 3emil. DyHIAMEHT €

HECHTPAJIbHO CTUCINM.

3.3. BuzHayeHHs rIMOMHHU 3aKIaJaHHA QyHAAMEHTY

3.3.1. I'nuoduHa 3akaagaHHss (GyHIaMeHTy, BUXOASIYM 3 NPU3HAYEHHS i
KOHCTPYKTHUBHHUX BUMOT OyaiBJIi

Buxoasun 3 KOHCTPYKTMBHHMX BHMOT, MiHIMAQJbHA TJIMOWHA 3aKJIaJaHHS
dbyHIaMEeHTY OBHHHA CKJIACTH He MeHIte 0,5M BiJl piBHS YMCTOT IMiJIOTH IMiIBATY a0o0
d = 3,0 + 0,5 = 3,5x Bix piBHA YUCTOI MiAJIOTH MIEPIIOTO ITOBEPXY.

30ipHuii CTPIYKOBUI (PyHIaMEHT CKIIafaeThes 3 1) dyHIaMEeHTHOI CTiHM Ta 2)
IUTUTKOBOT yacTuHU. s crinu Oepemo pyHmamentHi 6etonHi 6ioku o JJCTY b
B.2.6-108:2010 [20] 3aBBumku 0,6M (BKIIIOYAIOYH IIIOB I[IEMEHTHOTO PO3YHHY).
[Mupuny dyHnaMeHTHUX OJOKIB Juisi BHYTpimHIX (yHAamMeHTiB Oepemo 0,4Mm.
ToBuwmHa PyHIAMEHTHUX CTIH MPUMUMAETHCA SIK PIBHA YU MEHIIIA TOBIIKWHI HAA3EMHOL
cTiny, aine He MeHme 0,3Mm.

[Tnutn 3amizobeToHHUX cTpiukoBuUX (GyHaameHTiB 6epyTh o JCTY b B.2.6-
109:2010 [21] 0,3m BHCOTO¥O.

KoHcTpyroBanHs mpoBeneMo micis aHami3y (akTopiB BIUIMBY Ha TJIMOWHY
3aKJagaHHs GyHIaMEHTY, a TAKOXK OCTaTOYHOTO BCTAHOBJICHHS MiHIMAJIbHO MOYKJIUBOI

TJIMOWHHU 3aKJIagaHH.

3.3.2 BpaxyBaHHsl KJIiIMATHYHUX YHHHUKIB
Bu3zHaunMo HOpMAaTHBHY TJMOMHY CE30HHOTO MIpomep3aHHs Uit Jlyrancekoi

o0uacri:

dm=dy - YMt = 0,23 - V16,8 = 0,94m.

Po3paxyHkoBa riaunbruHa mpomep3aHHs IPYHTY CTAHOBUTB!
df = ky-dm =0,6 - 0,94 = 0,56 m
ne kn = 0,6 — koedilieHT BIUIMBY TEIUIOBOTO PEXHUMY Uil OyIiBII 3 MiJBAJIOM 3
niyioramu, 1o OyyroThCs Ha IPYHTI.
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3.3.3. BpaxyBaHHsl iCHYIOUOr0 i HpPOEKTHOro peabedy, iHAKeHEPHO-
reoJIOTiYHMX i FAPOreoJoriYHuX yMoB OyAiBeJIbHOT0 MAHIaHYUKA.

3rilHo 3 IJIaHOM OYJIBEJIBHOTO MaljaH4MKa B Tropu3oHTansx (puc.3.1.),
CpeIHeIUIaHyBalbHa BIIMITKA, 3 ypaxXyBaHHSM 3pi3y BEPXHBOTO IIapy YOPHO3EMY,

oyne:
Hep = [55,00 + 54,77 + 54,62 + 54,95] / 4 = 54,84m

AOcoI0THA BIIMITKA TIJIOTH 1-TO MOBEPXY:
Ho.000 = 56,34Mm
Bennunna MakCHMaJIbHOTO 3pi3aHHS:
55,00 — 54,84 = 0,16m.

A BeMYMHA MAKCUMAJIbHOI MiJICUIIKUA IPYHTY:
54,84 — 54,62 =0,22m,

300pa3rMo reoJIoTiYHI KOJIOHKHU IPYHTY (puc. 3.1) 11 moOy0BH SIKUX TOBIIUHY
mIapiB OpaTUMEMO BIJIOBITHO JaHUM CBep UToBUHM Ne2 (sika po3TalioBaHa Oirkye J10

BigmiTku 55,00) Ta cBepanoBuam Nel (po3ramoBana OmKYe 10 BiAMITKH 54,62).

DL NL
¥ 54,84 ¥ 55.00
0.22 /4 V/Z /4 NL Wz f 0.16 ///"3pi‘33H H{ﬁ/ V4 V74 DL///
TloacHOaHHEs V54,62 S4R4
0.4 3aMIHA [PYHTY 0,24 3aMIHA [PYHTY W
0.35 | gopHO3EM 2.0 0.85 | gopHO3EM
3 IICKOM 3 IIICKOM 2.0
[
T T
52.84 52.84
3.35 CYTJIHHOK 3.75 CYTTTHHOK
TYTOILIACTHIHHH
1,05 1.05
e e
WL T WL
4.8 MCOK 49,47 3.9 ICOK 48,95
CpeIHbOl KPYIMHOCTI CpeqHBOI KPYIHOCTL

Puc. 3.1 IlnanyBanHs miaicunkoxo i 3pizanusam: BigmiTku: NL -

npupoaHoro peabedy; DL - nnanyBanbna; WL - piBeHb IPYHTOBHX BO/I.
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dynaamMeHT HEOOX1IHO 3ariauOIOBaTH B HECYUUH IIap IPYHTY HE MEHIIE YUM

Ha 10cm. Tomy rimbuHa 3aknananHs GyHIaMEHTY MOBUHHA OyTH HE MEHIIIE:

d>0,22+0,4+035+0,1=1,07m.
d>0,24+0,85+0,1=1,19m.

Hecyunm mapom rpyHTY MOXKE CIIYKUTH I1ap CYTIMHKY TYTOIUIACTUYHOTO.

BiamoBimHO Bif piBHS YHCTOI MiIJIOTH TIEPIIOTO TTOBEPXY:

d'>1,19+1,5=2,69m.

BiacTtanb Bij BIAMITKY IJIaHYBaHHS 10 PIBHSI IPYHTOBUX BOJI Oyjie:

54,84 — 49,47 = 5,37m.

[le 703BOJIUTH BECTH BUPOOHUIITBO POOIT MO BIAIITYBaHHIO (PyHJIaMEHTIB 0O€3
BOJO3HMKYIOUHX 3aXO/IIB.

AHani3youu BCl BUIIE NEpepaxoBaHl YNHHUKU, OepeMO TTUOMHY 3aKJIajaHHs
(yHIaMEHTIB BHYTPIIIHIX Ta 30BHINIHIX CTIH MAaKCUMAaJbHOIO 3 MiHIMaJIbHO
MOYKJIMBHX BiJT BIAMITKH YKCTOT IMiUTOTH Tiepiioro nmosepxy d' > 3,5m.

[Tpu oMy HETISHY KIaaKy 3BOAUMO 10 BiaMiTkH - 0,200, I'saTh mapiB CTIHHAX
dynnamentHux 0s1okiB PBC (JICTY b B.2.6-108:2010 [20]), 0,6 m 3aBBuriku. Tpeda
3BaKaTH Ha MIBU IIEeMEHTHOro po3uuHy. dyHmamentHa mauty 1.112-5 cepii, 0,3 m
3aBBUIIKH. TakuM YMHOM, BiMITKA MiI0MBY GyHIaMeHTY Oyne ckiamatu 3,500 M.

Bci moBepxHI HErasHMX CTIH 1 CTIH 3 OETOHHHMX OJIOKIB, sSKI B IIpoIrieci
ekcIutyaTalii OyJyThb KOHTAKTYBaTH 3 IPYHTOM, OOpOOJISIIOTH Tapsa4or0 OITYMHOIO
MAaCTHKOIO Yy 2 pa3u, HAHOCSAYH il 1O apy XOJOIHOI IPYHTOBKH.

@DyHIaMEHTHI TJTUTH YKJIAIal0Th 10 PETENIbHO BUPIBHAHIN OCHOBI. {7151 11b0TO
BJIAIITOBYIOTH MilllaHy MiAroToBKYy 100 MM TOBIIMHOIO.

MiHimManbHa BiJICTaHb BiJ MiAOMBU (PyHIAMEHTY O PIBHS TPYHTOBHX BOJ

CKJIaac:

52,84 49,47 =3,37m > 1,5Mm,

Sk 6aunmo, BOJO3HUKEHHS TPOBOJIUTH HE Tpeoda.

MinimanbsHe 3arau0JeHHs B HECYUHil Iap IPYHTY CKJIaJe:
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3,50-1,50-0,24-0,85=0,91m > 0,1m.

3.4. BuzHa4yeHHs1 PO3MipiB Mi0IBH PYHIAMEHTY
Po3paxyHKoBHii OITip TPYHTY OCHOBH BU3HAYAETHCSI HACTYITHUM YHHOM:

R = ((ye1 x yc2) IK)(Myx ke x bx i1 + Mgx dix i +(Mg-1) xdsx '+ Mcx Cy).
yn=(16x0,24 + 18 x 0,85+ 19,3 x 0,91)/2,0 = 18,35 kH/m>

m=pxg=193x10=19,3 xkH/™

0,24 v, = 16 xH/M*

0,85 | »=I18xH/™M

0,91

3,75 % =193 kH/i®

Puc. 3.2
JUis BU3HAYEHHsI PO3MIpIB HIAOUIBH (DYHAAMEHTY BUKOPHUCTOBYETHCS METO[
MOCTIJOBHUX HAOIMKECHb.
B I nukm sk Mo4yaTKkoBE 3HAYEHHSI PO3PAaXyHKOBOTO OINOPY CYMIMHKY R
BUKOPUCTOBYIOTh Rop=216,43k[la (Tabn. 3.2) nns OTpUMaHHS MONEPEIHHOTO

MOKa3HUKA UPHUHU MIT0IBU QyHAAMEHTY:

b, = - Nip :
0~ Ymthf
1€ Ymt — CEpEIHE 3HAYCHHS MUTOMOT Baru MaTepiainy QpyHIaMeHTy Ta IPYHTy Ha Horo
ycrynax. Leif mokasHMK B iHKeHEpHUX po3paxyHKax 6eperses 20 kH/m?;
ht=2,0m — BucoTa pyHmaMeHTy.

B 66,05
216,43 —=20-2,0

b, = A = 0,37m

[Ipuitmaemo Haiimenury muty Mapku ®JI 6.24, mmpunoro b = 0,6.m.

Busnauumo mpuseneHy ramOuHy 3aknananns Gynnamenty y.r = 0,022MH/
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di=hot e YL = (35-30-03—01)+ 01— = 0.22u
1 — T y G — 9V — VU, 0 — Y, ) — Y,
STyl 18,35

['mubuna migBamy - d; (e BIACTaHb BiJ PIBHS IUIAHYBaHHS 10 BIAMITKH
M1JJIOTH B MiABA):
d, =15-(3,5-3,0) =1,00m
Koedoitientn yMoB poOOTH 7151 HASBHUX I'PYHTOBHX YMOB IIPH CITIBBIAHOIICHHI
L/H=17/12,0=142.y., = 1,2, y» = 1,05. kK = 1,1, ocKilbKM 3Ha4YCHHS ¢;; Ta
C;; Oynu oTpuMaHi 3a HENIPSIMUMH JaHUMH. [1i1 MIOIIBOI0 3HAXOAUTHCS CYTIUHOK
TyromnacTiynuii 3 y;=19,3 kH/M3, BigmosinHo Ta61.3.2 ¢;=cy=24,5 kIla; ¢=¢,=21,3°
(po3paxyHKOBI 3HA4YCHHsS KyTa BHYTPIIIHBOTO TEPTs, 3HAUCHHS ITMTOMOI Barw,
MOKA3HMKA 3YCTJICHHSI TPYHTY JOPIBHIOIOTH 1X HOPMATHBHUM 3HAYEHHSIM).
Ockimbku  ¢i=21,3°, To M,=0,58, My=3,34, M.=5,94 (BUKOPUCTOBYETHCS
JiHIMHA THTepnoJIAIis, 1o Tabn.4 [2]). Tomi
R, = 1,2-1,05
1,1
-10,58-1:0,60-19,3 + 3,34-0,22-18,35+ (3,34—1)-1,0- 18,35
+ 5,94 - 21,3]
R, = 217,25klla

B II-my nukmi moyaTkoBuM 3HaueHHsIM R € R1=217,25 kI1a:

Nyp

by =
2 Rl_th‘hf’

B 66,05
"~ 217,25—-20-2,0

OctaTtouno, 6epemo pyHnamentny miuty mapku ®JI 6.24 tunosy no 1.112-5

b2=A

=0,37m

cepii.
3uaiinemo Bary 1M ¢pyHIaMEHTHUX OJIOKIB:

Genoc=3,0 - 0,4 - 24 = 28,8 kH

3uaiinemo Bary 1M ¢pyHaameHTHOI mntu Mapku @JI 6.24:
G¢=10,4/2,38 = 4,37 xH

Bara rpynty Ha 00pi3ax ¢pyHIaMeHTy OyJie CTAHOBUTH:
Gy =(0,6-04)-(2,0-0,3) - 18,35 =6,24 xH
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[Tin pyHmaMEHTHOO IUTUTOO CepeaHil (DaKTUUYHUN THUCK:
Pep = (Ni+ Gt + Geox + Grp )/(b-0) =
= (66,05 + 4,37 + 28,8 + 6,24)/(0,6-1,0) = 175,77kI1a
BinmoBigHO 10 OymiBeNbHUX HOPM, YMOBOIO 3aCTOCYBAaHHS PO3PaxyHKY IIO
nedopmartii € Bumora P, = 175,77 xIla > R = 217,25 xIla. B nanomy Bunajaky BoHa

He noTpumyeTbes. [IpoBenemMo BU3HAUEHHS BIJICOTOKY 3amacy MiITHOCTI:

217,25-175,77

= 0
217,25 100% = 9,09% < 10%,

R-p _
= 100% =

Biacorox koM y Mexxax npunyctuMmoro. Tomy octatouHo oOupaemMo pyHIaMEeHTHY

ity mapku OJI 6.24.

3.5. Po3paxyHok ocigaHHfI OCHOBM (yHIAMEHTY iHJAUBIIYaJIbHOIO
JKMTJIOBOT0 OYJAUHKY

Jlis po3paxyHKy ociJaHHS OyAeMO KOpPUCTYBaTHCh METOJIOM IIOIIAPOBOTO
1JICYMOBYBaHHS.

Ha piBHI 11aHyBasIbHOI BiAMITKYA BU3HAYEHHS IPUPOJIHOTO TUCKY

ng = ( kIla.

Ha piBH1 migomBu nepuioro mapy (BpaxoBYHOUH 3pi3aHHS):

O =18 - (0,85 + 0,24) = 19,62 kITa.

Ha piBHI nmigomBu pyHIaMeHTY:
Oy =19,62 + 19,3 - 0,91 = 37,18 klla.
Ha piBHI IpyHTOBUX BOJ:
Ozw =91,99 + 20,0 - 1,05 = 112,99 «I1a.
Ha piBHI migomBy Ipyroro miapy:
Oy = 37,18 +19,3 - (3,75-0,91) = 91,99 kIla.
Ha piBHI Mi0IIBY TPETHOTO MIAPY:

G = 112,99 + [(26,60 - 10)/(1 + 0,65)] - 3,9 = 152,23 KITa.

46



Ha piBHI mijomBu n'aToro mapy:
O5 = 268,01 +20,0 - 1,2 =292,01 xIla.
Ha piBHI mi0IIBY YETBEPTOTO IIAPY:
O4 = 152,23 +[(27,1 - 10)/(1 +0,72] - 3,85 =190,51 xIla.
Ha xpiBii BOJOTPUBKOTO MJIACTa!
Ogaw = 10(3,9 + 3,85) + 190,51 = 268,01 «Ila.

Jlani mpoBeAeMO BHU3HAYCHHsS JOJATKOBOI BEPTHKAIbHOI HANpyrd BiA
30BHILIHBOTO HAaBAHTAKECHHS.
JlonatkoBa Hampy>KE€HHA Ha TJIMOMHI Z TO UEHTPAJIbHIM BEPTUKAJIbHINA OCI

(yHIaMEHTY BU3HAYAETHCSI HACTYITHUM YHHOM:
O, =0a - Po.
OTxe, 10AaTKOBA HAIIPYKEHHS HA PiBHI MIJOIIBH (PyHIaMEHTY:
Po=P -0 0 =175,77 —37,18 = 138,59 klIa,

1e o, — KoellieHT, [0 BPaXOBY€ 3MEHIIEHHSI I0JJaTKOBOI HAMpyru mo riauouHi. Bin
3aJICKHUTh Bif npuBeaeHol rauouau & = 2z/b ¥ CIiBBiAHOIIEHHS CTOPIiH MiIOIIBH 1) =
e/ b.

Jlist moOy0BHM €MIOpH TOJATKOBOI HANPYTH TPYHTOBA TOBINA MOIISETHCS Ha

eJIeMEHTapHI MIapu:

hi=&=06"04=024u.

J71st 3py4HOCT1 po3paxyHOK HaBeIeMO B TaOiuilo 3.6.

Tabmuus 3.6 Busnauenus ocianis GyHIaMEHTY METOJIOM IOIIapOBOTO

17ICYMOBYBaHHSI
Howmep| T'mubGuna & Qi Oup= Ozg 020,45 | Oz, | hiim | Ei Si, M
mapy BiJ =q - klla klla
TIO/TOTIIBH Po.
byHnamex
Ty
2 0 0 1,000 | 138559 | 37,18 | 7,44 - - | 15500 -
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0,24 0,8 | 0,881 | 122,10 1303 [ 0,12 0,00081
0,48 1,6 | 0,642 | 88,97 5 | 024 0,00131

0,72 24 | 0477 | 66,11 1055 | 0,24 0,00096

0,96 32 | 0374 | 51,83 4 |o024 0,00073

1,20 40 | 0306 | 42,41 77554 | 0,24 0,00058

1,44 4,8 | 0,258 | 35,76 58,97 | 0,24 0,00048

1,68 56 | 0,223 | 30,91 47,12 | 0,24 0,00041

1,92 6,4 | 0,196 | 27,16 39,09 | 0,24 0,00036

2,16 7,2 | 0,175 | 24,25 33,34 | 0,24 0,00032

2,40 8,0 | 0,158 | 21,90 29,04 | 0,24 0,00029

264 | 88 | 0143 | 19,82 25,71 10,24 0,00026

2,84 | 9,47 | 0134 | 1857 | 91,99 | 18,40 | 2308 1 0,22 0,00022

3 288 | 96 | 0132 | 18,29 2000 | Ot 30000 | 00008
18,43 ¥=0,006

81

CYMapHC OCiI[aHHH I'PYHTY MCHIIE, HIDK BEJMYMHA I'PaHUYIHO OOITYCTHMOI'O

OC1IaHHSI 17151 JAHOTO TUITY OY/IIBIIL.

$=08 z"g—” = 0,00681m = 0.68cm < S, = 10cM.

3.6. Po3paxyHoK 3aracaHHsi OCiIaHHS B 4aci

p—— L1411l 1111l 1

CyrmmHok Gop = 138,59kl 1a
v;=10.35 2.84

ITicok

V=03 0,04

Gp = 18 29kTTa

Puc. 3.3
B nmanomy BWmamky TOBINIA MUIYBATO-TIMHUCTOTO TIPYHTY HE TEPEBHIIYE
TOBIIUHY IIapy, 10 CTUCKAeThCcs. Tpeba BpaxyBatu, 1m0 GiabTparlis BigOyBaeThCs B
HaIpsMKy aoropu. Po3paxynkosa TomnHa H= =2_88m.
Buxopucraemo cepenniii koedirient [lyaccona

v=(0,35 - 2,88 + 0,3 - 0,04)/2,88 = 0,354

Busznagaemo Mopyns aedopmaiiii, cepeHii mo riaubuHi, mo Gopmydi:
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Eg=0,82Gy - hi/S=08[(130,35 + 18,43) - 0,12 + 19,2 - 0,22 + (105,54 +

+77,54 +58,97 +47,12 + 39,09 + 33,34 + 29,04 +25,71 +23,08 + 20,86)-0,24] /
/0,0068 = 19492,2 xI1a.

Cepenniii koedinieHT QpinbTparii no Gopmym Oyne:
K,=2hi/ (Zhi/K)=6,0 - 10>/ [(2,8 - 102/ 7 - 107)+(0,04 - 102/5 - 107)] =
=5,98 - 10" cm/cex = 5,98 - 107 - 3,17-10" = 18,96 cm/roxg = 0,19 m/rox.

3HaineMo koedirieHt S
£=1-2v?[(1-v) = 1- 2:0,354% /(1-0,354) = 0,612.

BupaxyeMo kxoedirieHT KoHCOIiAaIi:

Cv=K, Eq/ % B =0,19-19492,2 /10-0,612 = 605,15+ 10* cm?*/rop.

Buznauaemo nmapamerp T 3a dhopmyiioro:

T=4h?/ z2-Cy=4-2,882-10%/ 3,14% - 605,15 10* = 0,006rona = 2,2 cyTOK.

OCKUIBKM TMapaMeTpy HE3HauHl, pPO3paxXyHKHM Yacy 3aracaHHs OCIAaHHS

dbyHmamMeHTy Oy/liBJIl HE TOTPIOHI.

3.7. Po3paxyHok (pyHIaMEHTYy Ha MilHiCTh
3.7.1. IlepeBipka Ha Ji10 NONEPEYHOI CHIH
Bu3zHayaemMo po3paxyHKOBI HABaHTa)KEHHSI B1Jl Bard (yHIAMEHTY:
Gr=1,1-G¢=1,1-4,37=4,81 kH
3HailIeMo po3paxyHKOBI HABAHTAKEHHS BiJ] Baru OJIOKIB!

Genox=1,1 - Geuox = 28,8 - 1,1 = 31,68 kH

Busznauaemo po3paxyHKOB1 HABaHTa)XXCHHSI BiJ Bard IPYyHTY:
Gip=1,15-G,, =1,15- 6,24 = 7,18 kH
Tuck mig migomBoro (yHIAMEHTY Bif il pO3paxyHKOBHX HABaHTa)KEHb
00uncIumMo 3a GopmyJioro:
Pepr =(Ni + G + Gy )/(b-£) =(87,0 + 4,81 + 31,68 + 7,18)/(0,6 - 1) = 217,78kI1a

[Tonepeuna cuna B mepepizi GyHAaAMEHTY y TpaHi CTIHU:

2PP Q =Py - £ =217,78 12228

= 21,8xH
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Jlns 6etony kinacy B15 neit nokasHuk craHoBuTh Ry = 0,75MI]a.
OcTaHHIM KPOKOM MEPEBIPIEMO YMOBY:
Q < Pp3Rpcbhy
Q=218H<06-0,75-0,6-0,265-1000 = 71,55xkH
bauumo, 1m0 yMoBa AOTPUMYETHCS, TOMY, MIIHICTh Ha Jil0 MOMEPEYHOI CHIIN

3a0e3reyeHa.

3.7.2. Po3paxyHok ¢pyHIaMeHTY HA MPOAABIIOBAHHS

Busznagaemo po3paxyHKOBY CHITY IIPOJABJICHHS:

F = Py - A = 217,78 22222022 — 35 0l

Ockinbku F = —35,9xH < 0, To MiHICTh PyHIAMEHTY Ha MPOAABIIOBAHHS

JOCTAaTH.

3.7.3. BuzHaueHHs nepepisiB apMaTypHu IVIMTHOI YACTUHM (PYHIAMEHTY

3HaliIeMO TIOKa3HUK MIITHOCTI HOPMaJbHOIO Tepepidy (QyHIameHTy, 3a
JOTIOMOT'OK0 3TMHAJIBHOI'O MOMEHTY, 110 BUHUKAE B ME€PEPI31 IIUTH Y TPAHI CTIHH:

M =0,125:Pg, - (b-t)? - by =0,125-0,218(0,6 — 0,4)? -1,0 = 0,0011mH ™

[Tnoma nepepizy poboyoi apMaTypu CKiIajie:

As=M/(0,9-ho*Rs)-10000 = 0,0011-10000/(0,9-0,265-365) = 0,126 cm?.

ITo copramenty Gepemo 3 @ 10 kmacy A400C 3 As = 2,36 cm?, kpokom 250 M.

Jlani nepeBipseMO BIICOTOK apMyBaHHSL:

u =Ay/(b- ho)-100% = 0,000236/(0,6 - 0,265)-100% = 0,15% > pmin = 0,05%
[1noura nepepi3y po3noAUIbHOI apMaTypy Ha 1 M IIMPUHM IJITUTH CKIIAJE:
Ag=0,2 - A;=0,2-2,36 =0,472 cm?.
OcTaHHIM KPOKOM BIJIMOBIIHO KOHCTPYKTHBHUM MIPKYBAaHHSIM BUKOPHUCTAEMO

5 @6 knacy A240C 3 As = 1,42cm?, kpokom 200Mwm.

3.7.4. Po3paxyHok ¢pyHIaMEeHTY Ha TPilUMHOYTBOPEHHS
Bu3HauMMo MOMEHT BUTMHAHHS y TPaH1 CTIHU BiJl HOPMATUBHUX HABaHTAXKCHb:
M; = 0,125-P,," (b-t)?> - b; =0,125-0,176-(0,6 — 0,4) -1,0 = 0,00088 MHm
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MoMEHT omnopy NMpyKHO-TIJIACTUYHUM:
Wy, =[0.292 + 1.5u - a]by - h =[0,292 + 1,5-0,0019-3,93] - 1-0,3 =
0,0966Mm°

_Eg 200000
~ E, 19000

a = 10,53

PospaxynkoBuii omip OeToHy nii po3TsarHeHHs s [[-oi rpynu rpaHudHUX
craHiB Ry = 1,15MlI]a.

MOMEHT TPilIHHOYTBOPEHHS:

Mcrc = Rptser - Wy = 1,15-0,0966 = 0,111MH ™.

OcTaHHIM KpOKOM IEPEBIPSAEMO YMOBY JJI1 BAHUKHEHHSI TPIIIUH:

M; = 0,00088 MH'M < Mg = 0,111MH ™.

baunmo, 1110 yMOBa BUKOHYETBCS, TOMY TPIILIMHH B TUTI PyHIAMEHTY BUHUKATH

HEe OyayTh.
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Po3zain 4. HaykoBa yacTuna

4.1. IloTpeda JIOAUHY Yy KUTJII

Y 1943 poui ncuxonor AlOpaxam Macnoy po3poOHMB 3HAMEHUTY Mipamigy
noTpeO JIIOIUHY, SIKI BA3HAYAIOTH ii MOBEAIHKY Ta pimeHHs (puc. 4.1) [1]. Bynu cipodu
onoButy Mojenb (Kenrick Ta iamm, 2010), 3aminuta camy mozaens (Max-Neef 1992),
OHOBHUTH MOJENb 3a JOIMOMOIOI0 JAesKuX Mi3Himux podit Macnoy (Koatko-PiBepa,
2006) a6o posmmputu Moaenb (Huitt, 2007). He3Bakaroun Ha 1 3yCHIIISA, MOJEIIb
Macnoy ais po3yMiHHS OTPEO JIOJUHU MPOJIOBXKYE IUPOKO BUKOPUCTOBYBATHCS B

013Heci, OCBITI Ta y cdepl 00CITyroByBaHHS.

CaMoBUMpa>KeHH#H MopanbHIiCTb

BupiwyBaHHa npobaem

CamonoBara,

Mosaru BIMEBHEHICTb, [OCATHEHHS
CouianbHi Opy»x6a, ciMm'A, iIHTUMHICTb
Be3nekn Be3neka: 340p0B's, MalHa, MalByTHLOro

dizionorivHj

Puc. 4.1. [Tipamina norped Ad6porama Mac.o.

AOGpaxam Macio BU3HAUUB IT’ATh KaTEropiil JIIOACHKUX OTPEd Ta pO3CTABUB 1X
y MIE€BHIH 1epapxii: (pizionoriyHi, 0e3MeKoBi, CollalIbHI, TOBaru, caMoBupaxkeHHs. [Toku
JIOJIMHA HE 3a/I0BUILHUTH 0a30B1 MOTPEOH, BIH HE MOXKE MIEPEXOJUTH JI0 HACTYITHOTO
piBHs. B ocHOBI mipamMiny 3HaxXoAsAThes (i310JI0TIUHI MOTPeOU: BoAa, 1Ka, JKUTIIO.
To6T1o nepi 3a Bce, JII0AMHA CIIPSIMOBYE BC1 CBOI 3yCUJLISL HA OTPUMAHHS 1711, 100pOro
CHY, a TaKOX MICIIf, sike 3a0e3medyBaTumMe 1ie — XHUTI0. [lam migiiMaeTbes MTUTaHHS
Oe3MneKky, sKa TaKO)K 3HAYHO IOB’S3aHa 3 JKUTIOM. AJDKE € I JIFOJUHA 3MOXKE
nouyBaTH cebe y Oesmeni, sk Hi y BiacHii oceni. [lepexin no comianbHUX MOTPEO
3aNuIae HeoOX1JHICTh HASBHOCTI SIKICHOTO JKHUTJIA, SIKE € HEBIIBOPOTHUM €JIEMEHTOM
CIMEMHOTO0 3aTHUIIKY. SIKIIO JI0AUHA Ma€ MICIIE, 1€ MOXKHA 3YCTPITUCS 3 IPY3IMH — 11€
MIJBUIILYE SKICTh KHUTTSA. 3r0J0M BIOYBA€EThCS TIEPEXiJl 10 HOBOTO PiBHS, Oa’KaHHS
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MIJKPECIUTH CBIA CTAaTyC, NOCATHEHHs. B 1iii moTpedi TakoK 3HAYHY pOJIb Bijairpae
KUTIIO, HOTO SIKICTh, 3pYUYHICTh, OPUTIHAJIbHICTD, CTHJIb, KPAcoTa.

Taxkum 9HOM, MOKHA 3POOUTH BUCHOBOK, IO JKUTJIO - 1€ HE CTUIBKHU TOTpeoa,
CKUIbKU KOHTEWHED, KU JoroMarae 3a0e3neuuTy NoTpeOu JTFOJMHUA Ha BCIX PIBHAX
iepapxiyHoi mmipamiau. € MeBHa KIIBKICTh JIFOJEH, sIKI MAaIOTh MOXJIMBICTD 31 «CTApTY»,
3 IOHOCT1 OyJyBaTH KUTTSA, Oepydl 3a METy BHIII A0 MipaMiJH, OCKUJIBKH HIDKY1
3aBXKIU OyJiM HAacHueHi. AJie OUIBIIICTh PO3BUBAETHCS 3 HU3Y JIO TOPH, MOCTYIOBO
HAIMOBHIOIOYH CBO1 MOTpeOu. TakuM YMHOM, Pa3oM 3 JIFOJAMHOIO PO3BUBAETHCS 1 HOTO
KUTJIO, TPOXOJAYM €Tamu BiJl 3aJ0BOJICHHS 0a30BUX MOTped TKi, CHY, CEKCy /0
CTaTyCHOI'O €JIEMEHTY, IKUI NOKa3yBaTUME TOCATHEHHS IEBHUX YCMIXIB B )KUTTI.

Meroto Hamoi poOOTH  CTaJl0 BHOKpEeMJIEHHsS 0a30BHX IPHUHIIUIIIB
apXITeKTYpPHO-IUIAHYBaJbHUX Ta KOHCTPYKIIMHUX pillleHb Y 1HIUBIIYyaIbHUX
KUTIOBUX OyaiBeb (KOTEIXKIB) JJisl 3a0e3neueHHs TOoTpeO JIIOANMHU Ha BCIX eTamnax il
PO3BUTKY 3 MOKJIMBICTIO TpaHChOpMaIlii Yepe3 peKOHCTPYKITIIO.

[Ipo€eKkTH 1HOUBITYyaNbHUX >KUTIOBUX OYJIBENIb PO3BUBAIOTHCS y ME¥kKax, IIO
BU3HAYAIOTHCA KOMQPOPTOM TMPOKUBAHHS, EHEPro30EepeKECHHSIM, €CTECTHUHICTIO,

BapTICTIO OyNIBHUIITBA TOIIIO.

4.2. AHami3 apXiTeKTypHO-IUIAHYBAJBHUX pillleHb iHAMBiZyaJbHUX
JKUTJIOBHUX OyaiBeJib

OCHOBHUM HOPMATUBHUM JIOKYMEHTOM, III0 HOpPMYE apXiTE€KTypHO-
TUTAaHYBaJIbHI PIIICHHS 1HAUBITyaJIbHUX >KUTIoBUX Oymiens - JIbH B.2.2-15:2019
«Kutnoi OynuHku. OCHOBHI TOJIOKEHHS». BuOIp NpUHLMIIB apXITEKTYpPHO-
MJIaHYBaJIbHUX PIIIEHb B OYIBIISX 3aJI€XKUTh Bl iX cIEU (1K, TUIIOJIOT], TPUPOIHO-
KJIIMAaTUYHUX ~ yMOB,  COIlaIbHO-IeMorpadiuyHol  Opi€HTalii, HaI[lOHAIBHUX
0COOJIMBOCTEM, ECTETUUHUX YII0100aHb JIIOJJUHU, MICLIEBUX apXITEKTYPHO-ICTOPUYHUX
tpaauii Tomro [31]. [lnanyBanbHa CTPYKTYpa iHAMBIAYaTbHUX KHUTIOBUX OYIMHKIB
BU3HAYAETHCS XapaKTepoM (YHKIIOHAJIBHOTO 30HYBaHHS OCHOBHOTO 00’€éMy B
Oynieii. BoHO BHOCUTH B apXITEKTypHO-IJIaHYBaJbHE PIlIEHHS SICHICTb, YITKICTh, a

TAKOX CIPUSE YTOYHEHHIO KOMITO3HMIIIMHUX Ta KOHCTPYKTHBHUX CXeM. Y TPaKTHIll
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OyIIBHUIITBA KOTE/X1B, 30HYBaHHS B OY/IIBJISIX, SIKI MalOTh PO3BUHEHY HOMEHKJIATYPY
NpUMileHb nepeadadae 00’ eTHaHHS TOTOKHUX MO (QYHKIIT IPOCTOPIB Y BIAMOBIIHI 1X
IPU3HAYEHHIO 30HU. IX pO3MillleHHs MOKe 3/iliCHIOBATHCSA B OJHOMY ab0 JEKiIbKOX
PIBHSIX, B 3aJICKHOCTI BijJ] MMOBEpXOBOCTI OymiBii. J[ms 3abe3nedeHHs KOMMOPTHUX
YMOB TIPOKHBAHHS, BUKOPUCTOBYIOTH KillbKa BHiB (DYHKIIOHAILHOTO 30HYBAaHHS. IX
MOKHA TIOJIIJIUTH 32 TOBEPXOBICTIO: TOPU30HTAIbHE — PO3MIIIEHHS 30H B OJHIN
IJIOIIMHI Ta BEPTUKAIBHE — SIPYCHE PO3MIIICHHS BHYTPIIIHIX ITPOCTOPIB.
Bci npumiieHHs, 0 po3MILTYIOThCS B XKUTIL JUISATHCS HA JB1 BEJIUKI TPYTIH:
— TPUMIMICHHS JIJIS CHY 1 BIAMIOYNHKY;
— MPUMIIICHHS JIUIS CHUIKYBaHHS Ta JICHHOT aKTUBHOCTI (Ti, sIKI MPU3HAYCHI JIJIS CHY
Ta BIAMTOYUHKY 1 Ti, IKi CTBOPEHI ISl CIIIJIKYBAaHHS Ta ICHHOT aKTHBHOCT1).
[TpumitmieHHs 11 CHY 1 BIIIMIOYMHKY BKJIIOYAIOTh.
— CHAJIbHI;
— TyaJeTu;
— BaHHI KIMHATH.
[{ro 30HY cii po3MIlyBaTH B HAMOUIBIN TUX1H, TaJIbHIN YaCTUHI KUTJIA.
[TpuminmeHHs U1 CIJIKYBaHHS Ta JJEHHOI aKTUBHOCTI BKIIFOYAIOTh!
— KYyXHS,
— 1JaJIbHS;
— TepearoKii;
— poOouuii kabiHET;
— BITQJIbHS,
— KOMopa.

[Ile oauH BapiaHT MOy — Ha OCOOMCTI Ta TrpoMajiChki 30HHU. Jlo meprimx
HaJeXaTh CHANBHI, MICIS JUIsl poOoTH, X001 a00 HaBuaHHA. /[0 ApyrUx — mepenrnoxii,
BITAJIbHS, KOMOpPA, KyXHs, i/JajbHs, BaHHA KIMHATa 1 TyaJserT.

BaxxnuBo npaBuIbHO PO3MOAUIATH 30HHU.

BikHa npumiiieHb akTUBHOI 30HH CJIiJl OPIEHTYBaTH Ha OUIbLI T'y4YHY CTOPOHY

(ByJIHLIIO, aBTOMATICTpalib), @ BIKHA KIMHAT 30HU BIAMOYUHKY - Y ABIP.
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30Hy CHUJIKYBaHHS Ta AEHHOI aKTMBHOCTI PO3TAIIOBYIOTh OJM3bKO 1O BXO.Y.
[Ipu ipomy, 6akaHO BiKHA BiTadbHI BUBOJUTH Ha 3axif, a BikHa KyxHI — Ha cxia. Lle
MOB'SI3aHO 3 XapaKTEPOM aKTHUBHOCTI JIIOJAWHU MPOTITroM JHs. SIK MpaBWiio, Ha KyXHI
OCHOBHI /111 B110yBarOTHCS BPaHIIi Ta Biipa3y Micjs MIOBEPHEHHS 3 pOOOTH. A y BiTalbHI
ciM'ss 30upaeThcsi BBeuepi. PaHKOBE COHIIE JOMOMOXKE MEIIKAHISIM OCENi IIBUIIC
3HaNTH 0aILOPICTH 3a MPUTOTYBAHHSIM 1 OTJIMHAHHAM CHIJIAaHKY. A OT BBEUEpl MOKHA
OyJe JOBIIE€ 3HAXOJIUTUCSA Y BITaJIbHI, HE BUKOPHCTOBYIOUM JOJATKOBUX JIXKEpE
OCBITJICHHSI.

KyxHs, koMopa 1 mepeanokiii moBuHH1 OyTH MOB'13aH1 Mk COOOI0 TAKUM YHHOM,
1100 OyJI0 3pYYHO JTOCTABJIATH 1 IEPEMIIIATHA MPOITYKTH.

BikHa crmajgeHb PEKOMEHAYEThCS CIPSMOBYBAaTH Ha CXIJIHY CTOpPOHY, I100
PaHKOBE COHIIE I0IIOMAarajio MEIIKaHIISIM [IPOCUTIATUCS.

3a MOXJIMBICTIO, TP 30HYBaHHI OyiBJI HEOOXIJIHO BPaxOBYBaTH MOKJIMBI
NEepPEeMIIICHHS MEIIKAHIIIB, 00 BOHU HE 3aBaXKaJld OJIUH OJHOMY.

VY pa3i, gxu1o mioia Oy 1Bl He BETUKa, Ta HEMAa€e MOXKJIMBOCTI BULIIUTH OKpEMI
(yHKI10HATbHI 30HU, MOKHA JIESKI 3 HUX MMOEAHYBATH B OJTHOMY IPUMIILIEHHI.

Bitanbhs abo 3am MOXKYTh BUKOHYBATH Taki (DYHKINi: MicIle JJIsi BIATMIOYHHKY,
JUISl TPUHOMY TOCTEH 1 JIJIsl Ieperisiy Teenepeaay.

OyHKIIT cnanbHi: crajbHe MiCIle, MICIe ISl poOOTH, HaBYaHHs, X001 a00 s
3aHATTS CLIOPTOM.

@OyHKIIT KyXHI: MICUS AJ MPUTOTYBAHHS Ta MPUHOMY 1K1, JJid 30€piraHHs
IIPOJYKTIB Ta CIIJIKYBaHHS.

OyHKINT caHBy3Ja: MiClle [Jis TITE€HIYHUX MpOoUeayp, TyajJieTHa 30HA Ta
rocroapunii 0J10K (MpajabHa MaliuHa, KOp3WHa JiJIsl OUTU3HHU TOIIIO).

JIi1st po3MekyBaHHS JIEKUIBKOX 30H B OJTHOMY IPHUMIIICHH] BUKOPUCTOBYIOTh!
— PO3CYBHI KOHCTPYKIIii;
— TMEpPeropojKu Ta apKu,
— 30HYBaHHS 3a JIOMOMOTO0 037100J1I0BaJILHUX MaTepialiiB 400 OCBITJICHHS;
— 3aBicH;

— 3MiHa piBHS cTeNl abo MiJJIoTH.
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YacTo 3aCTOCOBYETHCS OEHAHHS KIIBKOX MPUHOMIB.

CrarmioHapHi IeperopoIKi BUKOPUCTOBYIOTH JIJIsl BUIUICHHS KITHKOX MTOCTIHHUX
30H. Hemomik — iX cTamiOHApHICTh Ta HE3MIHHICTh. Y pa3l Majoi Mol OyJIuHKY €
BIPOT1JIHICTb CTBOPEHHSI BEJIMKOI KUJIBKOCT1 HE JIyK€ 3pYYHHUX 3aKYTKiB. 3aJI€KHO BiJl
0COOJIMBOCTEM 30H, a TAKOX IHAMBIAyalbHHX MOTPEO MEIIKAHIIIB BCTAHOBJIIOIOTH
IUIyX1 YU HEMOBHI neperopojku. [Ipu mpoMy HEOOX1THO CIIIKYBaTH 3a HASBHICTIO Y
KOYKHIM 30H1 MPUPOJTHOTO CBITJIA (BUHATKOM MOXYTh OYTH 30HHM JIs 30€piraHHs peuei
a00 MIPOTYKTIB).

Jlnst 30epekeHHs MPUPOJHOTO OCBITJIICHHS € MOXJIMBICTH BUKOPHUCTOBYBATH
MOBHICTIO 200 YaCTKOBO MPO30p1 MEPETOPOJIKH, I11€ OJHO PIIICHHS — BCTAHOBJICHHS
JIEKOPAaTUBHUX KOHCTPYKIiH 3 0OTBOpaMu. BucoTta neperopojok Moke KOJIMBATUCS Bijl
HU3bKHX 80-90 cM 10 MOBHOT BUCOTH MPUMIIIICHHS.

HactynHuil BapiaHT neperopoJiku — apka. BoHa 4iTko po3Jiisie mpocTip 1 IpH
IbOMY HE «3'[1a€» KOPUCHY IUIOILY.

Jnst Manux OyAuHKIB, 00 JJIs1 TUX, XTO JIIOOUTH MOCTIMHO 3MIHIOBATH 1HTEP €P
Kpalui BUO1p — MOOUTbHI TIeperopoku (mupmu). KpiM Toro BOHM MaroTh BITHOCHO
HU3bKY BapTICTh Ta MPOCTOTY BCTAHOBJICHHS. 111 eleMeHTH JIerki 1 TOHKI.

ANbTEpHATUBOIO MEPEropoJIOK  CIYKaTb PO3CYBHI KOHCTpyKLii. BoHu
320€3MeuyI0Th 130511110 30H Ta HE BUMaraloTh 0arato KOpUCHOI mionii. Sk nmpaBuio,
iX BUTOTOBJISIFOTH 3 HAIIBIPO30PUX TKAHWH, NI 3a0€3MEeUeHHs] MPOHUKHEHHS 4epes
HUX TPUPOJHOTO OCBITIIEHHA. Taka KOHCTPYKISl CHPUWMAETHCS OUIBII JIErolo,
«TIOBITPSHOIOY.

Pi3HOBHIOM MEpEeropoJiku € 3aBica, JJii CTBOPEHHS SKUX BUKOPHUCTOBYIOTH
MOPThEPHI TKAHWHU, BEPTUKAJIbHI a00 TOPU30HTANIbHI *Kajto3l, opranzy Tomo. Llei
eJIeMeHT OyBa€ MepecyBHUM YU CTAlllOHAPHUM, PYXOMHUM YU HEPYXOMHM, PO3ALIATH
KIMHATy 4YaCTKOBO 4HW MOBHICTIO. [Ipu HEOOXITHOCTI 3aBiCy MOKHa MpuUOpaTv Ta
BIJIHOBUTH IIJTICHICTh IPUMIIIICHHS.

[{ikaBe Ta CTHJIbHE pIIIEHHA /JI1 30HYBaHHS MPUMIIIEHb — JEKOPATHUBHI

eJIeMEeHTH (aKBapiyM, IEKOpaTUBHA KOMIIO3UIIIS 3 )KUBUMU POCIMHAMHU, IBOCTOPOHHIN
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kamiH). Taki eneMeHTH 3aliMar0Th 0araTo KOPUCHOI IUIOII, TOMY iX BUKOPHUCTOBYIOTD,
KOJIU TUTOIIII TOCTaTHBO.

HactynmHuMm  pimeHHSM 30HYBaHHS € BHKOPHUCTAHHS  03100JIFOBATLHUX
MaTepianiB. € MOXKIUBICTh 30HYBaTH 32 IOTIOMOIOI0 KOJIbOPY (BUKOPUCTAHHS OJTHOTO
1 TOTO % MaTepiaiy, ajie pi3HUX KOJbOPIB), 38 MPUHILIUIIOM KOHTPACTY, OPOPMIICHHS YU
JIOTIOBHEHHSI OKPEMHUX 30H pI3HMM MarepiajgoMm. Takuil crnoci®0 30HYBaHHS YacTo
MOETHYIOTh PAa30M 31 3MiHOIO BUCOTH CTe1 200 ITiIJIOTH.

30HyBaHHS yepe3 3MiHY PiBHS MiAJI0TH a00 CTeNl Yy10BO BUTJISAAE Ta TO3BOJISE
e(eKTUBHO BUAUIMTH 30HH, 0€3 BTpAT KOPUCHOTO mpocTtopy. OHaK 1€l BapiaHT HE
JOPEYHUM B NPUMILMICHHSIX 3 HU3BKUMH CTEIsMH, a IS 3anoOiraHHs TPaBM
PI3HOPIBHEBI MIJJIOTH CIIiJl TTO3HAYUTH, YA BBECTH JOJATKOBUI CIOCIO 30HYBaHHS.
PI1BHSI MIJIJIOTH CIIIJ] SIKOCh «IIO3HAYUTHY» a00 TOTIOBHUTH 1HIIUM CIIOCOOOM 30HYBaHHSI.
Hampukiag BCTaHOBUTHM Ha MIJIOTYy TOPUIMK 3 POCIHMHOIO, NodapOyBatu ii y
KOHTPAacTHHI KoJip a00 BOyAyBaTH B MJIOTY CBITUIILHUK.

30HyBaHHS 32 TOTIOMOTOI0 OCBITJIICHHA MOXE OyTH BHKOPHCTaHE OKpeMo abo y
MOETHAHHI 3 1HIIMUMH MpUHAOMaMu, MiICUIIOYH e(peKT Bl HUX. BUKOpHUCTOBYIOTH
BOY/I0BaHI NMPUJIaJANu OCBITIEHHS, HACTIHHI, CTEJIbOBI, IMiIJIOTOBI TOIIIO.

[Ile omHa MOXJIMBICTH 30HYBaHHS — 1€ 30HYBaHHS 3a JIONIOMOIOI MEOJIIB.
CyuacHi npeAMeTH MeOJIIOBaHHS MOKHA PO3MIIIyBaTH y CTIHU, a MOKHA 3MICTUTH X
Ha TIEBHY B1JICTaHb — BY3bKa €Ta)KepKa, OapHa CTiiika 4M CIIMHKA JUBAaHA PO3MOALIATH
MPOCTIP TakK e A00pe, K 1 IEPErOPOaKH ad0 3aBICH.

[Ipu npoexTyBaHHI Ta MJIaHyBaHH1 Oy TUHKY 000B’SI3KOBO OOIPYHTOBYIOTH!

— po3mip Ta GopMy KHUTIIA;

— TIOBEPXOBICTH;

— KIJTBKICTH Ta MICII€ PO3TAIIyBaHHS BX1HUX ABEPEH (MOKIMBUN BapiaHT MapaHOTO
BXOJIy Ta TOCIOJAapuoro BXoay 3 OOKy ABopa);

— KUIBKICTh 1 BEJINYMHY BIKOH;

— KUIbKICTh CaHBY3IIIB;

— MarTepialii Ta TEXHOJIOT1i 3BeICHHS OyIiBIIi;

— MICIE pO3TalllyBaHHA rapaxa (B LOKOJIbHOMY MOBEPXY, B MPUOYAO0BI UM OKPEMO).
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InuBinyanbHi KUTIIOBI OymiBial (KOTEMXK1) SK TMPaBWIO MPOEKTYIOTh Y
JIBOTIOBEPXOBOMY BHUKOHAHHI 3 BHYTpPIIIHIMH cxogamu. [Ipm Outein GroqKeTHOMY
MPOEKTYBaHHI pOOJATH OKAJBHUN MOBEPX Ta MaHcapay. TakuM YMHOM OTPUMYEMO
OyIiBIIIO Y TPHOX PiBHsIX. BHcoTa MoBepxiB 3aJIeKUTh B1Jl KOHKPETHOTO MIPOEKTY, ajle
MiHIMaJIbHE 3Ha4YeHHs, BignmoBigHo mo JIBH B.2.2-15:2019 «KutnoBi OynuHKH.
OcHOBHI TIOJIOKEHHS» ckiianae 2,8 M. 301IbIIIEHHS BUCOTH TTOBEPXIB CYTTEBO BILUIMBAE
Ha BapTICTh OYJIIBHUIITBA, TOMY, SIK IPABUJIO I[OKOJILHUI MOBEPX pOOJIATH 3aBBUIIKU
2,8 M, a i1 3,0 M.

[Ipu po€eKTyBaHHI KIJILKOCTI Ta MICIIS pO3TAIllyBaHHS BIKOH CJIiJI BPaxOBYBaTH
OCBITJIEHICTh Ta €CTETUYHICTh BUY 3 BiKOH. JKUTJIOBI KIMHATH MOBUHHI MaTH TapHUAN
KpaeBUA, a Yy TOCIHOAAPYMX Ta HEXKHUTJIOBUX IMPUMILICHHSAX IE€H acleKkT He
IIPUHLIUIIOBUM.

CyvacHa TeHJeHUIss — OOJAIITyBaHHS MaHCApAW, BEpPaHIU, BIAKPUTOL UM
3aKpUTOI TepacH, siki 3a0e3ne4ytoTh KOMGOPTHUNA BIAMOYMHOK.

BaxnuBuM eeMEHTOM € TaHOK OYJIUHKY, KM MOBHHEH OyTH 3py4yHUM. BXin
poOUTHCs 3 MIBAEHHOI CTOPOHM, 3 BpaxXyBaHHSAM po3H BITpiB. Lle BruimBae Ha micie
pO3TalllyBaHHS PYUYKH Ta METeIb BXITHUX ABepei. Bianorigno no JIBH B.2.2-15:2019
«Kutnosi 0ynuHku. OCHOBHI MOJIOXKEHHS», «BX1J 10 OJHOKBAPTUPHOTO KUTIOBOTO
OyIMHKY MO>KE BIAIITOBYBAaTHCS 4yepe3 3ackiieHy Bepanay. [Ipu mpoMy 11s BXO1y B
KUTJIOBE IPUMIIICHHS TOBUHHO OyTH HE MEHIIIe TphoX JiBeper (y [V kimimaTudHiii 30H1
- IBOX ABepeit). JlomyckaeThCs BIAlITYyBaHHS MOABIMHUX ABEPE, a TAKOXK PO3MIILICHHS
TOJIOBHOTO BXOJTy /10 OJJHOKBApPTUPHOTO KUTJIOBOTO OYAUHKY Y IIOKOJILHOMY HOBEpCI.

[Tpu 1ipbOMy MEepEeoKiii 13 CXOAMHKAMH Ma€ OYTH ONaFOBaHUM».[42].

4.3. AHAJIi3 KOHCTPYKTHBHMX pillleHb iIHIMBiyaJbHUX KMTJIOBUX OyiBeJib
OOHOKBAapTUpPHI KUTIOBI OyAiBAl SIK TPaBWIO 3BOJSATH 3a CTIHOBOIO
KOHCTPYKLIMHOIO CXEMOI0, B SKI CTIHM BHUKOHYIOTH OJHOYAaCHO Hecydl Ta
oropo/uKyBasibHl (pyHKkIii. HaitOinbi nommpeHuid Tin (pyHIaMEHTY — CTPIYKOBHI,
OCKIJIbKM BiH JIOCTaTHHO EKOHOMIYHUH Ta NMPOCTH y BUKOHaHHI. CyyacHa Oy/iiBelbHa

MIPOMHMCIIOBICTh MPOTIOHYE 3HAYHY KUIBKICTh THUIIIB MaTepiaiiB JJisS 3BEJICHHS CTiH.
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Bonu o0uparThCs B 3aJIEKHOCTI BiJl KJIIMAaTHYHMX YMOB, KammiTajabHOCTI OYIIBII,
MOBEPXOBOCTI, TEXHIYHOI Ta EKOHOMIYHOI JouiipHOCTI. Ilpu nbomMy HanOLIbII
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Puc. 4.2. /IBonioBepXxoBHii iHAUBiIyaJbHIH JKUTIOBHI OYTHHOK [7]

B sKOCTI KOHCTpPYKIII MEPEKPUTTS BUKOPHUCTOBYIOTHCS 0araromycTOTHI
3am1300eTOHH] MUTH. HalimommpeHima KOHCTPYKIS MOKPUTTS — TOPHILHI CKaTHI
JaxXH.

BigHocHO HemaBHO B HalIiil KpaiHi MOYaJO MOMIMPIOBATUCA OYIIBHUIITBO
KOTE/IKIB 3 MOHOJIITY. [lommpeHHss MOHOIITHOTO OyAiBHULITBA O0yJI0 OOMEKEHO uepe3
BIJICYTHICTh JIOCTaTHHO SKICHOTO oOOJajaHaHHS (omasiyOKu) Ta mpobieMaMu, IIIo

MOB’SI3aH1 3 TYXKIHHSAM OETOHY B XOJIOJIHY MOpPY pPOKYy. AJie 3apa3 Ha OyAiBEIbHOMY
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PUHKY 3 SBUJIMCS SIKICHI OMaayOKHd BITYM3HSHOTO Ta 1HO3EMHOTO BHUPOOHHUIITBA.
[IpoGnema Ty XiHHSI BUPIIIYETHCS BUKOPUCTAHHSAM CIEIIaTbHUX JO0OABOK, K1 3HAYHO
IIPUCKOPIOIOTH LIEN MPOLIEC.

TexHoJIoTisI MOHOJIITHOTO OY/IIBHUIITBA OUTBII IITUPOKO BUKOPUCTOBYETHCS MPHU
3BE/ICHHI 0araTOMOBEPXOBUX MICBKUX OyJiBeNlb, MpoTe Il JOCBiA Bce OUIBII
NEPEHOCUTbCST Ha TpuBaTHE OyIIBHULTBO. I[IpM 1bOMYy MOHOJIITHA TEXHOJIOTIS
J03BOJISIE€ OTPUMATH 1LY HU3KY mepesar [34]:

— HaJIAHICTh Ta JOBTOBIYHICTh — TEPMIiH eKCIUTyaTarlii 30uibmyeTbes 10 150 pokis;

— ©CTeTHYHICTbh Ta Kpaca — OyIMHKUA MOXXYTh MaTH Oyab-aKy (popMy, B TOMY YHCII €
MO>KJIMBICTh BUKOHATH T1JUIOTY OJHOTO MOBEPXY B PI3HUX PIBHSAX;

— JIETKICTh 1 MIBUAKICTb 3BEJCHHS — 3HAYHO CKOPOUYETHCS Yac 3BEJACHHS OyaiBii,
3HMXKYETBHCSL BAPTICTh Y MOPIBHSAHHI 3 LETJSHOIO KIIAJKOIO;

— BHUCOKUH pIBEHb TEIUIOI30MAII —  PO3IIMPIOIOTHCS  MOXKJIMBOCTI 010
TEILIO130JISIIIT;

— MOKJIMBICTh BUKOPUCTOBYBATH JIETKI Ta HEAOPOT1 yHAAMEHTH — JJi1 QyHIaMEHTY
BUKOPUCTOBYIOTHCS JIETKI OETOHH;

— pIBHOMIpHA ycaaka Oy/IiBJIl — 1€ BUKIIFOUAE TOSIBY TPILIUH;

Pa3om 3 nmepeBaramu ciij] 3a3HAYUTH JESAK1 HEJOJIIKA MOHOJITHOT TEXHOJIOTTi:

— BHCOKa BapTICTh OpPEHIM OOJaJHAHHSI — MOTPIOEH OETOHHMI HAcOC, SKiCHA
onairyoka, poOITHUKH, 10 3a0€3MeUyI0Th SIKICTh PE3YIbTaTy;

— YyTJIMBICTh KOHCTPYKINT JO AKOCTI O€TOHY — JUIsl YHUKHEHHSI YTBOPEHHS TPIIIUH
MOTPIOHO 3aMOBJIATH OETOH y HAJIMHOIO BUPOOHUKA, SIKUWA 3a0e3revyBaTUMeE
JIOCTaBKY BEJIMKHX 00’ €MiB O€TOHOBO30OM;

— JI0AAaTKOBI BUTPATH HA apMYBaHHS KOHCTPYKLIII.

MomnoniTHe OyIiBHUIITBO 1HAWBIyadbHUX OYJiBEIh MOXKHA TMOIIJIUTH Ha JIBa
BUIM KOHCTPYKIIii [35]:

— MOHOJIITHE MaJIOTIOBEPXOBE OYIIBHUIITBO;

— MOHOJIITHO-KapKacHe OyIIBHULITBO.

Y BuUNAAKY MOHOJITHOTO MAaJIOMOBEPXOBOr0 OYJIIBHUITBA 3 MOHOJITY
BUKOHYIOThCSl Hecydl cTiHu (puc. 4.3). Ilpu mpomy 3abe3nedyerbcsi CYNUIBHICTD
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KOHCTPYKIIii 3 BIZICYTHICTIO TPIIIMH. M1KITOBEPXOBE MEPEKPUTTSI MOKHA BUKOHYBATH
3 pI3HMX MarepiajiB: OETOHHI TUIMTH, MOHOJITHUHA O€TOH, JepeBuHA. € BapiaHT
BUKOPUCTAHHA HE3WOMHOI omanyOkw, sKa 3a0e3ledye OFHOYACHO (PYHKIIIO

yTeIUTI0Baya, 0 MOXKEe 3HU3UTH BapTICTh OyAIBHUIITBA.

S : . y-

|

Puc. 4.3. MoHoJtiTHe Oy1iBHUIITBO

[Ipu MOHOMITHO-KapKacHOMY OyA1BHUIITBA MPOEKTYETHCS €AMHUN KapKac (puc.
4.4), mo 3abe3neuye JOJAaTKOBY YKOPCTKICTh Ta HAIIHHICTE. € MOMIJIMBICTH OLIBII
THYYKOTO BUKOPUCTaHHS OYyiBEIBHOTO 00’ €My IS TJIaHyBaHHS MpUMilieHb. OKpemMo
CJI1JT O3HAYUTH yTEIJICHHsI. AJIKe 3apa3 3’ ABJISETHCS 3HaYHA KUIBKICTh YTEIJIIOBAaYiB Ta
BUHUKAE MOXJIMBICTH OB pallilOHAIBHO PO3KIIACTH Oy 1IBEIbHI MaTepiaau Ha HeCyl
Ta yTeruioBadi. B iboMy BUNIaAKy MU MOXEMO BUKOPHUCTATH CHEL[abHI MHOOJIOKH

a00 ceHBIY maHel, PYHKIliS SKUX caMe TeII030epEKCHHS.
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Puc. 4.4. MOHOJIITHO-KapKacHe OYAiBHUIITBO

4.4. Po3BuTOK iHAUBINYaJBHOI OyAiBJIi Yepe3 ii peKOHCTPYKUIIO

Sx Oyno 3a3HAu€HO paHille, XKUTIO JIIOJUHU MPOXOJUTH Pa3oM 13 HUM 3
NepBUHHUX (Hi310JOTIYHUX TOTPed M0 BHUIIMX, cTaTycHUX morped. Crmodatky Horo
OyIMHOK — II€ MicIle, e € MOXJIMBICTh B Oe€3Mell BIAMOYUTH, MPUTOTYBATH Ta
npuitHaTA TKy. [loTiM ocobucTicTh 3pocTae, 30UTBIIYIOTECS JTOXOAM, 3’ SIBISIFOTHCS
TpYy31, SIKKX XOYEThCS 3alpOIIyBaTH y TOCTI Ta CIIJIKYBATUCS, TIIBUIIYIOTHCS BUMOTH
10 KUTTEBOr0 KoMpopty. [TocTynoBo OyIMHOK CTa€ HE JMILE MICIEM MPOKUBAHHS, a
MipujIoM #Woro mocsrHeHb. OIWH 3 BapiaHTIB Takoi TpaHcdopMallii — Ie MOKyIKa
HOBOTO OYJIMHKY y BIJMOBIJHOCTI BiJl aKTyaJIbHUX MOTPeO Ta JOXOIB. AJie IIKABUM €
BapiaHT 3MiHH, TpaHchopmarii icHywo4oi OymaiBmi. Po3rasHeMo MOXIMBOCTI Yy
PEKOHCTPYKIT IHAUBIAyaTbHUX KUTIOBUX OYIiBENb.

binpmiicte  OyniBeNb TPUBATHOTO CEKTOpa, IO TOCHOAapl IUIAHYIOThH
PEKOHCTPYIOBATH — 11€ 3BUYalHI LIerIsiH1 Oy 1iBi. [lepBUHHI 3MiHU, SIK1 3111 CHIOIOTHCS
— 1I€ MOJIepHi3allisl 1HKEeHepHOro oOJaJHaHHS, 3aMiHAa BIKOH Ta JIBEpeH, yTEIICHHS
nepumeTpy OymiBii. [Ipu HasgBHOCTI MEBHUX KOINTIB TaKWWA PEMOHT HE CKJIAJHO

3po0uTH JJ1s1 Oy/1b-KO01 Oy 11BJI1 Ta KOHCTPYKIIi. AJie KOJIM MU TOBOPUMO TIPO PO3BUTOK
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oceJTl, MU MaeEMO Ha yBasl He JIUIIIE MABUIIICHHS €HeProe(peKTUBHOCTI Ta €CTETUYHOCTI
OymiBmi. Hamu po3risgaeThCsi MOMIMBICTH 30UTBIIEHHS >KUATIOBOTO TIPOCTOPY,
MIIBUIIEHHS HOTO €(heKTHUBHOCTI.

Posmmpenns edekTUBHOI 11011 OYAiBJIl Ma€ JIBa HAMpPSIMU — B ITUPUHY 4yepes
3BEJICHHSI MPUOYJOB Ta Bropy, SKIIO OYIIBIs OJHOMOBEPXOBA, HUIIXOM 3BEJICHHS
J0J1IaTKOBOrO 2-T0 noBepxy. OCHOBHA MpobiieMa HaI0yI0BU — 11€ TIEPBUHHA MIIHICTh
HECy4oi KOHCTPYKIlii, BIAMOBIIHWA BHCHOBOK ITIOBHUHHI 3pOoOMTH (haxiBIll TIiCHs
MPOBEJCHHS 1HKEHEPHOTO OOCTeXEHHS. Y pasi MO3UTHBHOI BIAMOBIJI ICHY€E JBI
MOXJIMBI KOHCTPYKIIi J00yJ0BM — MaHCApJHMK T1OBepX al00 TOBHOIIIHHUN
KamiTaJbHUM.

Ha mancapiHoMy 1moBepci MOKHA PO3MICTUTH 3aTUIIHY CHaIbHY, KaOlHET, 30HY
BIJIMOYMHKY a00 ngomaimiHiii kiHoreatp (puc. 4.5). Taka mo0ynoBa Mae HACTYIIHI
nepeBaru:

— JIOCTYNHICTh OyA1BHULITBA — KOHCTPYKIIIS IOTpeOye MEHILIOT KITLKOCTI MaTepialiB,
YUM MOBHOIIIHHUM MOBEPX, TEXHOJIOT1S 3BEJICHHS JTy>Ke MPOCTa;

— OpUTIHQJIBHUM JU3aliH — CTIHM YTBOPIOIOTH CKAaTHUM JaX, TOMY € MOJIUBICTb
BCTAHOBUTH OPUTIHAJIBHI BIKHA M1 HAXUIIOM;

— HEBeJWKa Bara — IHKOJM MaHcapAa — €IWHWA MOXJIMBUN BapiaHT BHUKOHAHHSI
n00yA0BH 0€3 10AaTKOBOTO NOCHIIEHHS (PyHIaMEHTy OyIiBIIi;

— EKOHOMIYHICTh MiJf 4Yac eKCIUTyartaiii — Mpu SKICHOMY YTEIJICHHI OTNaJICHHS

MaHcapau noTpedye 30BCiM HeOaraTo TEMIOCHEPrii.
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Puc. 4.5. PekoHCTpYKIis HIJIIXOM 100yI0BH MAHCAPAHOTO MOBEPXY.

AJe npu HasIBHOCTI IlepeBar MaHcap/ia He 1y>Ke MPaKTU4HA, aJKe MA€ CKOILIEHI
CTIHH, IO 3HAYHO 0OMEKY€ KOPHUCHY TLIOILY.

JloOynoBa y BUTJISI MOBHOIIIHHOTO TTOBEPXY MiAiiIe sk KIMHAT Pi3HOTO THILY:
BiTaJbHI, CIIaJIbHI, TOCTHOBOi Ta JUTA4Y0i. B 1bOMy BHIIaJKy HOBI ILJIOIII
BUKOPUCTOBYIOTbCSI HAWOUIbII panioHadbHO. [IOBHOLIIHHMI KamiTaJlbHHI TOBEPX
OyIy€eThCsl 3 TAaKUX MaTepialliB: IETIU, ra300€TOHHUX OJIOKIB, JIEpEB’SIHOTO KapKacy,
KapKacHHX IaHenen (puc. 4.6).

Caipn 3a3Ha4UTH, U0 OUIBIIICT CTAPUX MPUBATHUX OYAMHKIB, AKI MOTPEOYIOThH
PEKOHCTPYKIIT HE MAIOTh JOCTaTHHOI MIIIHOCTI AJisi HaA0yIOBU JIPYroro moBepxy Ta
noTpeOyI0Th OaTKOBOTO MiACHICHHS (yHIaMEHTy Ta Hecydunx KOHCTpykKiii. Lle
Hece 3HayHl BUTpAaTH KOWITIB Ta yacy. KpiM Toro, BiamTyBaHHsS APYroro MnoBepxy

noTpedye 10AATKOBOIO PO3MIILIEHHS CXO/IB.
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Puc. 4.6. Io0ynoBa 1pyroro noBepxy KapKacCHUMHM MAHeJISIMH.

binbil €eKOHOMIYHO BUTIAHUM BaplaHTOM, Y pa3i HasBHOCTI BUIBHOI TEPUTOPIi
OIS iCHYrO4Oi OYIiBIi, € PO3MUPEHHS OYIiBII MO TOPH3OHTAII 3 BJIAIITYBAaHHIM
npulOynoBu. B imeami npubynoBa TOBMHHA BUIUIAJATH Tak, HIOM BoHa Oyrna
3amjiaHOBaHa 3 CaMOT0 MOYaTKy OyJIBHHUIITBA Ta € HEBIJ €MHOIO0 YACTUHOIO BCHOTO
OynuHKy. Ane yacto OyBae Tak, IO OCHOBHA CIIOPYJIa JIOCUTH cTapa abo mpulyaoBy
MJIAHY€ETHCS 3BOJIUTU 3 1HIIUX MartepiaiiB. B 1ibomMy Bumanuky € Hebe3neka OTpuMaTu
1Bl PO3pi3HEHMX, HE TapMOHIHKUX cropyau [39]. B 1iboMy BUNAAKy € MOXKJIHMBICTD
3aCTOCYBAaTH KapAMHAJIBHO MPOTWICKHUN MPUHOM OpraHi3yBaBIIU MPUOYIOBY, SKa
chokycye yBarm eKcCTep'epy BChOrO OyAMHKY Ha €001, BIAPI3HATUMETHCA
OpHUTIHAJBHICTIO KOHCTPYKIIIi Ta 03100JICHHSI, MOYKJIMBO HaBITh OyIe BiAPI3HATHCS 11O
CTHITICTHIII 1 CIOCOO0Y BUKOHAHHS.

[Tpuknan BukOHAHHS NPUOYJOBH 3 THUX CaMHMX MaTepiaiiB HaBeJICHUW Ha
pucyHky 4.7. Ha pucynky 4.8 HaBe[eHU BapiaHT BEJIMKOI MPUOYIOBH, TU3alH SKOI
MOBHICTIO BIJIPI3HAEThCSA BiA cTapoi OyaiBii. Jl0 BaXXKOro BUIJISAY LETJISIHOT
KOHCTPYKIIIi JJ0JaHa JieTka Ta MOBITpsiHAa 100y10Ba. BoHa Mae iHIIIE KOHCTPYKTHUBHE

BUKOHAHHSI, BATOTOBJICHA 3 1HILIUX MaTepiajiiB, HaBITh ModapOoBaHa B 1HILIUNA KOJIIP.
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Puc. 4.8. IIpudynoBa 3 KOHTPACTHUM JU3AWHOM.

KonctpyktuBHo Oyab-sika mpuOynoBa — 11¢ (pakTU4HO HOBHM OynuHOK. BoHa
MMOBMHHA MATH BJacCHUN (yHAAMEHT, CTIHU, KPHUIIYy, NpH oMY 0€3 KOPCTKOTO
3’€THAHHS 3 OCHOBHOIO OyjiBiero. Po3mibHICTE KOHCTPYKII HEOOXigHA uepes
ociganHi (¢yHAAMEHTY MNpUOYIOBH, KOPCTKE 3 €JHAHHS MOXKE TMPU3BECTH O
pYWHYBaHHS JOTUYHUX CTIH CTApOro OYIUHKY.

Crning 3ayBaXWTH, 1O Yy BUMNAAKY LETJISTHOI a00 MOHOJITHOI KOHCTPYKIIii
KOTEJI’KY, 30BHIIIIHI CTIHU € HECYYHMHU, TOMY iX 3MiHU HeMOXJuBi. CyTTeBI TpobieMu
TaKOX BHUKJIMYE TIEPEHECEHHS BIKOHHMX abo JBepHUX OTBOpiB. Yepes 1ie,

MPOEKTYBAIBHUKY HE BJACTbCS 3pOOUTU CYTTEBE MEPEIJIaHyBaHHS CTApPOi YACTUHU
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OyniBii, a Oyab-sIKE€ TOPU3OHTAJIbLHE PO3IIMPEHHS 1€, MO CYTi, JI0JaBaHHS HOBOI
OKpeMoi OyAiBIi.

30BCIM IHIIY CHTYyalil0 MAaEMO 3 MOHOJITHO-KapKacHUM OyJiBHHUIITBOM,
OCKUJIbKH TYyT HECYUYUMH € KOJIOHH. Y Cl1 CTIHM, 10 (OPMYIOTH IJIAHYBaHHS MTOBEPXIB
MOXYTh OyTH 3MiHEHI, IEpEHECeH1, TpUOpaHi Uil CTBOPEHHS OLIBIIOT0 MPOCTOpy. 3
JIETKICTIO, HE MOPYIIYIOUYH MIITHOCTI OYyaiBJIl, MOXYTh OyTH mepeHeceHl abo J0j1aHi
BIKOHHI Ta JIBEpH1 OTBOPH. 3BICHO, HOBa MpUOYyA0Ba MOBUHHA MAaTH BIACHUN OKPEMUIl
(GyHIaMEHT, TaKoX HEOOX1IHO BpPaxOBYBaTH HOro MPOCIIAHHA Ta 3aKJIagaTH
CreliajgbHl yCaJOouHl IIBH MK CTapOI0 Ta HOBOI YACTUHOIO. AJle MpPU IOMY, Y
BUIIAJIKy MOHOJITHO-KaPKAaCHOI KOHCTPYKTHBHOI CXEMH MH MAa€EMO MOXIIUBICTH HE
JMIE J0JaTH HOBE MPUMILIEHHS, ajle ¥ IHTEerpyBaTH WOT0 B CTape, pO3LIMPIOIOYN
IPOCTIP, MOJEPHIZYIOUM apXITEKTYpHO-IUIaHYBajbHI PIIIEHHS Ta Marepiaju CTiH.
€uHe, 10 He BAACTHCS 3MIHUTH — LI€ BUCOTY IMOBEPX1B MEPBUHHOT OyI1BII.

TakuMm YMHOM, MPU MPOEKTYBAHHI 1HAUBIAYAIbHOI OYIIBII MH IMPOIOHYEMO
KOHLIETILIIO 1 pO3BUTKY 31 3MIHHUMH MOTPeO BiacHUKa. [lepBUHHO MOTPiOHO 3BECTH
HaJlliHy 0a30By MOHOJIITHO-KapKACHY KOHCTPYKIIIO 3 HEOOXIJIHOIO BHCOTOIO
MOBEPXiB. 3aKJIaCTH B OYJMHOK peajizallilo caMe TUX NoTpeo, Kl € y JIOJIMHU 3apa3s,
BpPaxOBYIOUM HasiBHI KOWITH. L{g koHIenIis moOyjoBaHa Ha T€31 «OKUTH TOTPIOHO TYT
1 3apa3, HE BIJBOJIIKAIOYMCH Ha Mpii mpo MailOdyTHe abo croraau mpo MuHyne». He
NOTPIOHO ITYKATH 3HAYHI PECYpCH i OYIIBHUIITBA BEJIMKOTO OY/IMHKY Ha BCE KUTTS,
BpPaxoBYIOU1 MOXKJIUBE 301IbIIICHHS pOAUHU a00 3aKJIa/1at04H 1HII MOYXJIMBOCTI, B SIKMX
came 3apa3 He Mmae notpedbu. ToOTo 3apa3 MBUAKO OYIye€ThCSI MOHOJITHO-KapKacHa
OyIiBis 3 BUIBHUM IUTAaHYBaHHSIM BHKIIOYHO TI1J] HasBHI MOTpeOH (CKIIaIHO
CIIPOTHO3YBATH, fK 11 MOTPEOU 3MIHATHCS Yy MallOyTHHOMY), a PO3BUTOK III€T OyaiBIi

3IMCHIOBATUMETHCS Yepe3 PEKOHCTPYKIIIIO Pa3oM 31 3MiHAMU TTOTPEO JIFOAUHH.
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BUCHOBKH
XKutno mroguHM — 1€ KOHTEHWHEp, KU JoToMarae y 3abe3nedueHHi i moTpebu Ha
BCIX PIBHSX 1€papXiuHOi MipaMiIn.
B ocHOBY mpUAHATTS apXiTEKTypHO-TUIAaHYBAJILHUX PIllICHb 3aKJIAJICHUH TPUHITATI
(YHKIIIOHaTbHOTO 30HYyBaHHS 00’ €MIB.
Bumorn mromuHu 10 (YHKIIOHAJIBHOTO 30HYBaHHS 3aliekarh Bif il moTped Ta
MO>KYTh 3MIHIOBATHCS TIPOTATOM KUTTS BUMAaraloqu peKOHCTPYKIlii Oy TUHKY .
[HnuBiTyanbHUN KUTIOBUH OYJUHOK MOXKE€ MaTH KOHCTPYKTHUBHY CXEMy 3
HETISTHUMHU HECYYHMH CTIHAMHU, MOHOJIITHY Ta MOHOJIITHO-KapKacHY.
JIuiie MOHOMITHO-KapKacHa CXema J103BOJIsI€E BUKOHYBATH PEKOHCTPYKIIIIO Oy 1B
3 MOBHOI[IHHOIO 3M1HOIO ()YHKII1IOHATFHOTO 30HYBaHHSI.
3anponoHOBaHa KOHIICMIIiS MPOEKTYBAHHS 1HAUBIAYaJbHUX KUTIOBUX OyIiBENb
nepeadayae poO3BUTOK OyIIBII pa3oM 31 3MIHAMH MOTpPeO JIOJMHU 4Yepe3

PEKOHCTPYKIIiO.
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