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AHoTanist

Manenko K. C. byniBaunrTso nsomoBepxoBoro kotemky 14,1 x 10,2 m B
M. JIuman J[loneupkoi oOmacti. CremnianbHICTh 192 «byniBHMIITBO Ta IMBLIbHA
1H)KEHepish», OCBITHSA Mporpama «byaiBHMIITBO Ta LMBUIbHA 1HXEHEpis». [[Himpo:
CxigHOoyKpaiHChbKUI HalioHANBHUN yHIBepeuteT iM. B. [ams, 2022 pik.

VY nepmioMy po3aini «ApXiTEKTypHa YacTHHA» BUKOHAHUW omuc OyaiBii,
BHU3HAUEHI 00'€eMHO-TUIaHYBaJbHI TapaMeTpu IPOEKTOBAHOI OymiBil, 3I1HCHEHUIN
TEIUIOTEXHIYHUN PO3paxyHOK 3aXWIIAI0YMX KOHCTPYKIIH, BKa3aHa XapaKTEPUCTHKA
OCHOBHHUX KOHCTPYKTHUBHHX €JIECMEHTIB OY/IIBJI1 Ta 3aIIPOEKTYBAaHE CAaHITAPHO-TEXHIYHE
Ta 1HKEHEPHE 00JIaIHaHHS.

VY apyromy posznini « KoHCTpyKTHBHA YaCTHHA» BUKOHAHUN PO3paXyHOK JIaTiB
Ta MIPOTOHY MOKPIBIII.

VY tperbomMy po3aini «OcHoBH 1 GyHAAMEHTH) BU3HAUYCHA TJIMOWHA 3aKJIaIaHHS
dbyHIaMEeHTY, HEOOXITHI PO3MIPU MIJOMBH (YyHIAAMEHTY, 3pOOJICHHM pPO3paxyHOK
OC1/IaHHSI OCHOBH (DYHJIaMEHTY Ta 3aracaHHs OCIIaHHS B Yacl, BAKOHAHUH pO3paxyHOK
(yHIaAMEHTY Ha MILIHICTb.

VY uverBepTomy po3niii «HaykoBa yacTuHa» BU3HAUEHI OTPEON y TUMYACOBUX
IIBUJKOMOHTaBaHUX OyAIBISAX, 3po0JieHa TUMi3allsd TaKuX OyJiBesb, MPOBEACHUI
aHa13 ICHYIOUYMX KOHCTPYKIIIHM Ta JOCIIKEHA MTPaKTHUKA TX 3BEACHHS.

KitouoBi crmoBa: MomyibHI OymiBii, MIBHAKOMOHTOBaHI Oy/iBii, IIIBHIKE
3BeICHHS Oy/iBeJb, TAMYACOB1 OyAiBJI1, KOHTEMHEPHI Oy TIBII.

3aranpHa KUIBKICTh CTOPIHOK 63, KUTBKICTh pUCYHKIB 16, KUTbKICTh TaOIuIh 13

BUKOpHUCTaHUX Kepen 50.
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Beryn

AKTYaJIbHICTh TEMM.

He3Baxatoun Ha mepemoBI TEXHOJOTII, CTUXIHHI JiMXa 3aJIUIIAI0THCS
HEMUHYYO0I0 HEOE3MEeKOI0 JUIsl JIto/Iel. 3eMIIETPYCH, IIyHaMi, MOBEHI, OKPIM JIOJCHKUX
KEpPTB, HECYTh BTPATH >KUTJIA. AJie HalOLbIIa KaTacTpoda, sKa MOXKe CTATHCS — 1€
BiiiHa. B Ykpaini BoHa posnouanacs y 2014 poui, micisa anekcii Pocieto Kpumy ta
okymarii yactunau Jlyrancekoi Ta JloHenpkoi obnacti. B meit yac BigOynacs mepiia
XBWJISI BHYTPIIIHBOTO TEPEMIIICHHS TpoMaasiH YKpainu. 3a manuMu MiHicTepcTBa
COIJIbHOI TOMITUKU YKpaiHU KUIBKICTh BHYTpIIHBO-TIepeMimenux ocid (BITIO) B
el mepioa ckiano npuoimusHo 1,5 mutH. rpomasH [36].

24 mortoro 2022 poky Pociiickka @epepaiiisi posnoyana MOBHOMAacIITaOHE
BTOPIHEHHS Ha TEPUTOPII0 YKpainu. Yepes 11e, K MOBIIOMUIIA 3aCTYITHUK JUPEKTOPA
JenapTaMeHTy >KUTIIOBOI MOJITUKHU Ta 0JIaroyCcTporo, Ha4yalbHUK BIIALTY (OpMYBaHHS
Ta peamiszaiii MOJITUKUA 3 >KUTIOBUX NUTaHb MIHICTEpCTBa PO3BUTKY TpoMajl Ta
teputopiii Ceitnana CrapiieBa mij yac oHyaH-koHbepeHIii «Bindynosa Ykpainu.
Kutno nns tux, XTo moBepHyBcs» «CtaHoM Ha 1 yepBHS 3,5 MIIH yKpaiHIlIB MalOTh
MOLIKODKEHE a60 3pyitHOBaHe XuTio. Maetbes mpo 116 THC. 06’€KTiB 3aralbHOIO
miomero 14 miH kB.M. 3 HUX OararonoBepXxoBux OyauHkiB - 12,3 tuc. (12 MiH KB.M),
iHauBiayanbHux caaubd — 104,1 tuc. (1,7 man kB.M). He3HauHMX MOLIKOKEHB (10
25%) 3a3nanmu 3,8 THc. OaraTokBapTUpHHUX Ta 24,4 TUC. IHAWBIAyaJIbHUX OYJIWHKIB.
BiaHOBIIEHHS IUIIXOM HOBOTO OyaiBHUITBA NOTPeOyr0Th 30 THC. OaraToKBapTUPHUX
ta 27,3 TC. iHAUBIAyaIbHUX OyAuHKIB. KamitaasHOTO peMOHTY a00 PEKOHCTPYKIIIT —
58,5 THc. 6araTokBapTHpHHUX Ta 52,6 THC. IHIUBIAyalbHUX OyIUHKIB» [3arapOHUKH
3pyiHyBaan abo nomkoawan]. OTke 3apa3 B YKpaiHi akTyaJbHHUM ITUTAHHIM €
IIIBUJIKE 3BEJICHHS OYIUHKIB.

MeTta nociaigeHHs1 — aHai3 Ta MPOMO3HUIIIT OO0 MOXJIUBOCTEH IIBUIKOTO
3BeIcHHS Oy/iBenb B YKpaiHi.

3aBIaHHSA TOCJIKEHHS
1. Po3poOka nmpoekTy OyAiBHULITBA JBOMOBEPXOBOTO  KOTEIXKY  PO3MIPOM

1117,21x28,0 M, IK HOCTIMHOIO KUTJIA.

2. BuzHauuTtu notpedy B YKpaiHi IMBUAKOTO 3B€IEHHS TUMYACOBOTO JKUTJIA.



3. IlpoBectn THMmI3aIil0 Ta BHOKPEMUTH HaWOUIbII  e()EKTUBHUI THII
IIBUIKOMOHTOBAHUX OyiBENb JIJIs1 YKPATHCHKOTO ChOTOJICHHS.

4. Ha ocHOBI morepenHix AOCTKEHb MPOBECTH aHali3 ICHYIOUMX KOHCTPYKLIN
IIIBUJIKOMOHTOBAHUX OY/lIBEIIb.

5. Jlocmiautu iCHYHOUMA JOCBi BCTAaHOBJICHHS THMYAcOBUX OY/IBENb IS
OCTpakIaJIUX BiJ 30porHoi arpecii Pocii.

O0’exT D0CIIKEeHHSI — IIIBU/IKE 3BEICHHS OY/1iBEJIb.

IIpeamer moc/aiTzKeHHsA — KOHCTPYKITi MTBUIKOMOHTOBAHUX Oy TiBEIb.

Metoau aocaigkeHnsi. Teopemuuni memoou. TEOPETUUHUN aHATI3 1 CUHTE3,
aOcTparyBaHHsI, KOHKpETHM3allld, IHAYKIIS Ta JOEIyKLis, aHaJloris, MOPIBHSHHA,
kiacudikaiiis, y3aranbHeHHs. Evnipuuni Memoou: CIOCTepEKEHHS.

HaykoBa HOBU3HA OTPUMAHMX pe3yJbTaTiB. BukoHaHuil aHaii3 iCHyIOUHX
KOHCTPYKIIIH IIBUJKOMOHTOBaHUX OyiBEJb, BU3HAYEHI TEH/ICHIIII 10 BUKOPUCTAHHS
HaNOLIbII e(PEKTUBHUX 3 HUX, BUOKPEMJICH] CHJIbHI Ta CIa0K1 €JIeMEHTH.

TeopernuHi 3Ha4eHHs1 pe3yJbTaTiB Joc/ilKeHHsl. [IpoBeneHuii anami3
ICHYIOYMX KOHCTPYKI[IH, JO3BOJMTH OUIbII €(PEKTUBHO 31MCHIOBATH PO3PaXYHOK
CUCTEM 3 IIBUJKUM 3BEJCHHSIM.

I[IpakTHyHe 3HAYeHHS OTPUMMAaHUX pe3yJbTariB. Pesynbratn aHamizy
J03BOJISITH €DEKTUBHIIIIE IOTTOMATaTH JIFOJISIM, III0 BTPATHIIH JKUTJIO.

Ctpykrypa Ta ob6csar podoru. Kpamidikarmiitna po6oTa CKIagaeThCs 31 BCTYIY,
YOTUPHOX PO3/UTIB, BHCHOBKIB Ta JiTepaTypH, fKa MICTHTh 23 HaliMeHyBaHHS.
3aranpHuit 00csT KBamidikaiiHoi po6oTr — 63 CTOPIHOK, 0OCIT OCHOBHOTO TEKCTY —

51 ctopinok. Po6ota mictuts 16 pucynkis, 13 Tabmuis Ta 50 BUKOPUCTaAHHUX JKEPEI.



Po3zain 1. ApxiTekTypHa yacTuHa

1.1. Onmc OyaiBJi

Micuem OyniBHMIITBa JBOMOBEPXOBOTO KOTEMKYy € M. Jluman. Micto 3a
reorpadiyHUM MOJOKEHHSIM 3HAXOUThCS Y 1 KIIIMaTHYHOMY paioHi.

BbyauHok, mpencTaBieHid y MPOEKTI, PO3TAIOBAHUA HA 3€MENbHIM AUISHII
posmipom 1117,21x28,0 M. Penped MicIIEBOCTI MOXXKHA XapaKTepu3yBaTH SK
criokiiiHuii. B paiioni OyaiBHMIITBA TJIMOMHA MpOMEp3aHHs IPYHTY JIOpiBHIOE IM. Y
SAKOCT1 OCHOBU ()yH/IaMEHTIB HasIBHI IPYHTH — CYTJIMHKH.

Kpim OyauHKy, mpeiCTaBICHOMY Yy TIPOCKTI, Ha JUISHIN OyJiBHUIITBA
3HAXOJAThCS: MOOYAOBaHI ACSKUN Yac Hazaj >KUTIOBI OYJAWHKH 3 PO3TallIOBAHUMH
nopy4 MmoOyTOBO-TOCIIOAapUYUMHU MaiijaHnuukamu. [Ipu minanyBaHHI OyJMHKIB Ha
reHepaIbHOMY IJIaH1 IIIJIKOM JOTPUMaHI CaHITapH1 Ta MPOTUIIOKEXH1 po3puBH. [Llomo
MaHYIOYUX BITPIB OyIMHOK, IPEACTABICHUNA Y IPOEKTI, PO3TAIIOBAHUI TAKMM YUHOM,
M0 TEPEeBAXHUMHU BITpaMH B3UMKY € - CXIJHI, BIITKY — 3axigHi. bynuHok
MPOEKTYETHCSI TAKMM YMHOM, 1100 BiTpU OyJin cpsiMOBaH1 y O14uHy cTopoHy. Bcel gaHi
i1 o0y 10BH po3u BiTpiB Hamu B3t Bignosimno o JCTY-H b B.1.1-27:2010.
ByniBensHa kiimaTosoris [24].

Jinsaka ans 3a0y0BU 03eTIeHeHa 3a JOTIOMOTO0 Ta30HIB Ta JAEPEB JTUCTBIHUX
Ta XBOWMHMX copTiB. Ha Teputopii AUISSHKMA MPOKIaJ€HI €proHOMIiuHI acQaiabTOBI
TPOTYapu MUPUHOIO 1,5M, TaKOXK TOPOTH JUIsl aBTOTPAHCTIOPTHUX 3aC001B IMIMPUHOIO
3,5m. IIpokitageHo Bci HEOOX1IHI IHKEHEPHI KOMYHIKallii: BOJOIPOBIA, KaHaMI3allis,
TEIUIOMEpPEXkKa, eJeKTpornocTayanHa. Ha JUIsHII TakoX IUIaHYIOTbCS €JIEeMEHTH

0y1aroycTpoto.

1.2. O0'eMHo-IUIaHYBaJIbHI NapaMeTpu OYAMHKY, MPeICTABIEHOMY Y
MPOEKTI

Koremx mae He3BuuHy ckimamHy ¢opMmy, HOpMyeThes 3 ABOX OJIOKIB, SIKi
3'eTHaH1 MK co0ot0. Po3mip O1oky: 23,4x10,96Mm, BucoTa noeepxy — 3,15M, KITbKICTb
noBepxiB — 2. 3arajibHa Bucota 0y imHKy — 10630 mm.

Knac 6yaunky — 1. Ctyninb qoBrosiyHocti - 1. Ctyninbe BorHecTiiikocTi — 1.



[InanyBasibHa cxema OyJAMHKY MICTUTB SIK MOJIOBXHI, TaK 1 IMOIMEpPEeYHl HeCyul
cTiHu. B OyziBii po3TamoByOTHCS KUJIbKA KUTJIOBUX KIMHAT, OJJHA KyXHs, CaHITapH1

MPUMIILIEHHS, Tapaxi.

Tabmumg 1.1. TexHIKO-eKOHOMIYHI MOKa3HUKHU KOTEIKY, MPEACTABICHOMY Y

IPOEKTI

Ne i/t HaiimeHyBaHHS TOKa3HHKIB On.BumM. IMoxa3zHuk
1 3arajipHa MiIoma M? 950,64
2 [Tnoma 3a0ya0Bu M2 579,5

3 JKutiioBa 1iomia M2 419,6

4 ByniBensHMit 00'eM Oy i M3 5353,5
5 006’emuwnii koedimient Ko M3/M2 5,64

6 [TnanyBanpuuit koedimient Ki M2/M? 0,46

1.3. TemJ10TeXHIYHUI PO3PAXYHOK 3aXUINAIOYMX KOHCTPYKUiH y KOTeIKI

JIisi BU3HAYEHHS TOBIIMHU YTEIUTIOIOUOTO Iapy JJIS 30BHINIHBOI IETJISTHOT
CTiHU KOTEIKY BPaXxOBY€EMO, IO paiioH OYAiBHUIITBA 3HAXOAUTLCA y M. JlumaH, sikuid
BIJIHOCHUTHCS 70 [-i TeMmepaTypHOi 30HH.

Po3paxyHkoBa Temmeparypa BHYTPIIIHBOTO MOBITpA cTaHOBUTH t, = 20°C,
PO3paxyHKOBE 3HAUCHHS BIHOCHOI BOJIOrOCTi Oyje nopiBHIOBaTH ¢, = 55% (3rigHO
tabs. B.2 JIBH B.2.6-31:2016 [16] s sxuTi0BUX Oy/iBesb, 10 SKUX BIJHOCHUTHCS 1
KOTC/K, SIKUH IMPOEKTYEThCS), IO BIAMOBIJAE HOPMAIbHOMY PEKHMY BOJIOTOCTI
npuminiedb. Jns  gaHoi TemmepaTypHOi 30HM pO3paxyHKOBa —TeMmIeparypa
30BHIIIHBOIO MOBITPs OyJie cTaHOBUTH t, = —22°C.

VY gKOCTI 3axuIarodoi BEPTHUKAILHOT KOHCTPYKINT MPUAHSATA ILETJsSHA CTiHA.
Crina Oyae moOynoBaHa TaKuM UYHWHOM, IO 330BHI OyJe 3HAXOJIUTHUCS
TEIJI0130JIF0I0YMH 11ap. A KOHCTPYKIIii 3arajioM OyyTh OLITYyKaTypeHi Ha BHYTPIIIHIMA
Ta  3O0BHIMIHIA mMOBepxHAX. Teroi3omoounil map (map yTerioBada) Oyzae
3aCTOCOBYBATUCSl 3 MIHEPAJOBAaTHUX IUIMT, PO3TAIIOBAHMI HA OCHOBI CKJISTHOTO

IITAIeNbHOrO BOJOKHA 31 IIiIbHICTIO p = 70k2/M3.



Koedimientn Ttemionepenadi MOBEPXOHb OyayTh CKJIAIaTH: BHYTPIMIHBOL
noBepxHi: @, = 8,7Bm/(m? - K), 30BHiIIHLOI NOBepxHi: a, = 23Bm/(m? - K) [26].

KoeilienT TermIonpoBiAHOCTI MaTepiaiiB [26] OyayTh AOPIBHIOBATH:

- IeTJIsTHA KJIaIKa, Ha IIEMEHTHO-TMImanoMy po3uuti A; = 0,58Bm/(m - K);

- TUIUTA 3 MIHEpaJbHOI BaTW Ha OCHOBI CKJISIHOTO IITAalelbHOTO BOJIOKHA
minsHicTIO p = 70k2/M3 - A, = 0,042Bm/(m - K);

- PO3UYMH HIMAKIIBKU MiHepansHOi - A3 = 0,7Bm/(m - K),

- BaITHSAHO-IMIaHUKA po34uH - A, = 0,7Bm/(m - K).

MiHiMalbHUNA ~ JOMYCTHMHN  OMIp  TeIUIonepenadi, po3paxoBaHWM IS

HEMPO30pOT 3aXUIIAI0Y0i KOHCTPYKITIT quin = 3,3 M2K/BT [16].

TOBHII/IHa TGHHOiSOHfIHiﬁHOFO IIapy BU3HAYAETHCA AK:

1 6 6, 6 1
62:<quin_a___1__3__4__ )’12

1 051 002 002 1
87 058 07 07 23

0, = (3,3 — ) 0,042 = 0,093m

3 ypaxyBaHHSAM YHi(iKalii po3MipiB BCIX MaTepiajiB MPUIAMAEMO TOBIIMHY
yreroBada y 100mm.
[IpuBenenuii omip Teronepeaadi 3aXMCHOi KOHCTPYKIIIL
oo
1 051 0,1 0,02 002 1

Ry, = + + + + +—=13,47u* - K/B
S = 877058 0,042 07 @ 07 @ 23 - K/ Bm

[IpoBeneHo po3paxyHOK KOHCTPYKIIii Ha BIPOTLAHICTh YTBOPEHHS KOHJEHCATY.
TemnepaTrypa Ha BHYTPINIHIA TOBEPXHI 3axXUINAI0Y0i KOHCTPYKIii Oyxe
JIOPIBHIOBATHU:

bt 20422
T Ry @, 347-87

TemnepaTtypa Touku pocu Oyje 10piBHIOBATH:
Tp. = 20,1 = (5,75 — 0,00206¢,)? = 20,1 — (5,75 — 0,00206 - 1348)% = 11,3°C
ne: e, =0,01-¢,-E,=0,01-50-2696 = 1348/la
E, =477 + 133,3(1 + 0,14t,)?> = 477 + 133,3(1 + 0,14 - 22)? = 2696/1a



20,3°C = 11,3°C - ymoBa BUKOHY€TbCS. BHKOHAaHHS yMOBM O3Hayae, IO
KOHJICHCAT YTBOPIOBATHUCS He Oyze, OT)Ke, TOBIIMHA 1 MaTepian yTerioBaya miaiopaHni

BIpHO.

1.4. XapakTepucTHKA OCHOBHUX KOHCTPYKTHBHMX €JIEMEHTIB KOTEIKY

1.4.1. ®DyHgaMeHTH KOTEIKY

OyHIaMEHTH KOTEIKY 3alpOCKTOBaHI 3a CTPIYKOBOIO KOHCTPYKTHBHOIO
CXeMOI0 Ta OyayeThes 3 GyHIaMEHTHUX MOAYIIOK 1o cepii 1.112-5 1 ¢pyHnameHTHIX
omokiB [48].

3a11300€TOHH1 MOAYIIKK OyyTh YKIJIaaTUCS 110 MApoBl MicKy ToBIuHOKO 100
MM, IPUYOMY IICOK CIIYTY€ BUPIBHIOBAIBHUM IIapOM JIJ1st OCHOBH. [10 3a11300€ TOHHUX
MOJIYIIKAX YKJIaJAat0ThCsl OETOHH1 OJIOKH CTIH MigBaity. BUKOPUCTOBY€ThCA 1IEMEHTHO-
MIIaHUN  PO34YMH TOBIIMHOIO 20MM, 3 HEOJMIHHOIO TepeB’s3kor0 miBiB. [lo3Hauka
mijomBY GyHIAMEHTIB BU3HAYAEThCS B po3itl «OcHoBH Ta hyHAaMeHTH». [ mrbuna
3aKiaJeHHs] (YHIAMEHTIB € 3MIHHUM IapaMeTpoM, TOMY L0 BU3HAYAETHCS BOHA SIK
PI3HMIISL MK OLIHKOIO HU3Y (DYHIAMEHTIB Ta IUIaHYBAJIbHOIO BIAMITKOIO 3€MIIL, SIKa
Mae mepenaad. BpaxoByrodi, IO KOTEIK HE MICTHTH MiAMUI, HEOOXITHA JIMIIE
TOPU30HTAJIbHA T1IPO130JISILIIS.

1.4.2. BumonieHHs

JIns 3aXUCTy OCHOBM Bij i BOAM BiJ KOTEIKY IO MOro MepuMeTpy Ha 1M
BJIAIITOBYEThCS ac(paibroBe BUMOILEHHA. /{151 boTr0o B IpyHTI (POPMYETHCS KOPUTO,
SIKe 3aIlOBHIOETHCS IIcOHEeM. {11 HamaHHS T1IpOI30MAIIMHNX BIACTUBOCTEH ICOIHB
3anuMBaeTbest  OiTymoM ToBmMHOKO 100-150MM. 3Bepxy koputro 3 1ieOHEM
MOKPUBAETHCA achajibTOBOKO CyMINIO TOBHMHOI 30mMMm. Takox HE0OXiTHO
chopMyBaTH yXHJI BUMOILIEHHS BiJ OyAUHKY 3%.

1.4.3. CTiHU KOTeIKY

CTiHM 3BOJATSH 13 CHITIKATHOT MyCTOTLIOT (eheKTUBHOT) 1eru. 3 30BHIIIHBOTO
OOKy CTIHM 3aKpiIUIIOIOThCA CKJIOBaTHI Ta MiHepanoBaTHi matepiann ISOVER,
ROCKWOOL.

ToBmmHAa 30BHINIHIX NETJISTHUX CTiH Oyae ckianatu 510 mwm.



Kianky cTiH BeayTh Ha ILEMEHTHO-TIIIAHOMY pPO34MHI 3 OOOB'SI3KOBOIO
nepeB'sI3K010 1MIBiB. BHYTPIIIHI CTIHM BUKOHYIOTHCA 13 CUIIIKATHOT €(DEeKTHUBHOI 11eTIIH
— 380 Mm.

VYTernaoBau KpIiMUThCs 32 JOIMOMOIOI0 aHKEPIB - CTPIIKHIB JAlaMETpPOM 6MM.
AHKepHu MaloTh 3arHYTI KIHUMKH 3 Hep:KaBito4oi ctani. Ha aHkepu Ui IpUTHUCKaHHS
IUTMTH JI0 CTIHU HACADKYIOTh IIalOM. AHKEpYBaHHsS MPOBOAUTHCS Yepe3 KOXKHI 8
pAIIB KIaaKu. Takok aHKepH BJIAIITOBYIOTHCS Ha P1BHI BEPXY IUIUT IEPEKPUTTSI yepe3
koxkHI 650 MM (o ropmsoHTam). 330BHI IUIAHYETHCS BHKOHATH O3100JICHHS
JICKOPAaTUBHOIO aKpujIoBoio IiTykarypkoro «Pyno» Feidal Silikonharz Kratzputz ta
(dapOyBaHHSM.

VY 30BHIIIHIX 1 BHYTPIIIHIX CTIHAX YJAIITOBYIOTHCS BIKOHHI 1 JIBEpHI MPOPIi3H,
IO MEePEeKPUBAIOTHCA 3aT1300€TOHHUMH OpycKOBUMHU mnepemuukamu cepii 1.038.1-1.
[Ipu Bu3HAYCHHI MapKH TIEPEMHUYKH BPaXOBYETHCS BEIMYMHA OONTMPAHHS HA CTIHH Ta
xapakTtep ii pobotu. [locuiieHi nepeMruyKy CIIUPaIOThCs HA CTIHM 13 KOKHOTO OOKY TI0
1apOB1 [IEMEHTHO-MIIAHOT0 po34ynuHy 20MM TOBIIHMHOIO Ha INTMOMHY He MeHII 200 M.
He nocusieHi nepeMUYKU CIUPAIOTHCS 13 KOKHOTO 00Ky Ha rmnOuHy He MeHII 100MM.

[leperopoiku 3ampoeKTOBaHI TaKOXK 3 CHJIIKATHOI IyCTOTHOI IEMH 3
TOBIIMHOIO 120MM.

1.4.4. Cxoau KOTeIKY

CxomM CKIAAAalOThCS 3 OKPEMO BCTAaHOBIIOBAHUX 3a11300€TOHHUX KOCOYPIB,
3a711300€TOHHUX IUIMT ITUIOLIAAO0K, CTYIEHIB Ta OTrOPOJKEHb 3 MOpydyHsMH. s
MO€THAHHS KOCOYPIB 3 MaliJaHYMKOBUMH OaJIkaMu B Oalikax nmepeadadeHi THi3a, y sSKi
3aBOAATHCS KiHIII KOCOYpiB. MillHE TOEAHAHHS MIXK €JIEeMEHTaMHU CXOJIIB JOCSATAEThCS
IIISTXOM 3BapIOBaHHS 3aKJIaIHUX JIETAJICH.

CryneHi ykiIaiamTh MO KOCOypaxX, BUKOPUCTOBYIOUl IIEeMEHTHUN po3unH. Ha
MaiiJIaHYUKOBI OAJIKU CIIMPAIOTHCS 3a11300€TOHHI 301pHI MaiiIaHYUKOBI IJTUTH.

1.4.5. IlepekpuUTTH TAa NOKPUTTS KOTEIKY

MiXnoBEpXOBE TMEPEKPUTTS Ta TMOKPUTTS BHUKOHYETbCA 31  30IpHUX
3a11300€TOHHUX 0araTomyCTOTHUX ILJIUT.

[lnuTH TEepeKpuTTs CHUPAIOTHCA HAa HECy4l MO3JOBXKHI CTIHHM MO IIapoBi

[IEMEHTHO-ITIIAHOTO PO3YMHY TOBIIMHOK 20MM Ha riumOuHy He MeH 120 mm. Jls



3a0€3IMeUeHHs MPOCTOPOBOI TBEPAOCTI IJIUTU aHKEPYIOThCA MIXK CO00I0, a TaKOXK 13
knaakoro (apmarypa 10A240C). Aukepu npuBapiOOTh 10 MiTHIMAIBHUX IUIUT Yepe3
onHy mnty. [InmuTn HaaxomsTh Ha OyIIBENbHUNM MaWJaHYWK 3 TOPIIMH 3a0UTUMU
OCTOHHUMH BKJIAQJUIIIAMU Ha 3aBOJI TIIBKH 3 OJHIET cTOpoHU. [TopokHedi IIuT, 110
YKJIaIal0ThCs HAa 30BHIIIHI CTIHH, 3alIMApOBYIOTh JIETKUM OE€TOHOM Ha OyA1BEIbHOMY
MalJIaH4YUKy 1100 YHUKHYTH YTBOPEHHS «MICTKIB XOJOaY» 1 3MIIIHEHHS IyCTOTHOL
IUIUTH Ha onopi. [1iist 3a0e3neueHHs 3ByKO130JIS111T IIBU M1’ TUTUTAMH 3aITOBHIOIOTHCS

6eronom kimacy C12/15 yu pozunnom M100.

1.4.6. Jax i nokpiBJs

Jlax € OJHUM 3 OCHOBHHUX €JIEMEHTIB Oy/b-sIKOi CHOPYAU, TOMY IO OKpIM
30BHIIIHBOTO BUTJISLY, BIH TaKOXX 3axuiiae OyJiBIIO Ta MPUMIIICHHS BijJ BIUIUBY
30BHIIIHIX (hakTOpiB. BaxksiuBHM acniekToM OYAIBHUIITBA € 3aXUCT KOTEKY Bl JOILY
Ta CHITy, BITpY, a TaKOXX 3a0e3MeuuTH BIANOBIAHY 3BYKOI30JIAIIiI0, 30€eperTu
koMopTHY TemmepaTypy BcepeauHi. Jlax KOTEIKYy TPOMOHYETHCS CKATHUH.
[TokpiBisa nependayeHa i3 metanouyepenuii. OCHOBHUMHU KOHCTPYKIISIMU € JA€PEB’sIHI
dbepmu. MeTanouepenuisl - OOJUIFOBAJILHUN Marepiall, IO BHUTOTOBISETHCT 3
TOHKOJIMCTOBOI OIIMHKOBAHO1 CTali. BUTOTOBIIAE€THCS Take JaXOBE MOKPUTTS y BUTIISII
po(1IbOBAHKUX JTUCTIB 3 METATy 3 NMEBHUM JCKOPATUBHUM 30BHIIIHIM BUTJISAOM, 1110
iMiTye OyZI0BY HATypajbHOT YePETHIII.

VY koTemxki nependadyeHuil opraHi3oBaHUN 30BHIIIHIN BOJIOBIABIJ 3@ JOTKOBOIO
CXEMOIO.

1.4.7. Higjiorn

B koremxi 3ampoekToBaHa IMIAJIOTa, BUXOASYM 3  (YHKI[IOHATBHUX
XapaKTEPUCTHK MPUMIIMICHHS. Y BITAIBHSIX MapKkeTHa a0o0 JiaMiHATHA MiJJora, a y
BaHHUX KIMHATax Ta Ha CXOJOBUX KIIITKaX — JIEKOpaTHUBHA KepaMiuHa mijgiora. [lepin
3a BCe, HEOOX1THO PO3yMIiTH, IIT0 BUCOKOMIIIHA Cy4YacHa IiJIjiora — 1i¢ TIeBHA CHCTeMa
MarepiajiiB Ta TexHoJiorii. Iligmora ckmagaeTbcs 3 HACTYNMHUX CKIagoBux: 1.
beronnuit pynmnament. 2. [linMmocTku (mpu HEOOXITHOCTI TPOBOJSITH TePMETHU3ALIIIO,

MPOCOYECHHST apMaTypH, PEMOHT CTSKKH). 3. BupiBHorouuii map. 5. OiHIIHUN map.



5. IlIBu, siKi MOXYTh 3aMO0IrTH PYWHYBAHHIO CUCTEMH MIJIOTH 1] BILTUBOM PI3HHUX

MOOYTOBUX HABAHTAXKEHb.

Y KOTemKi 3aIpOEKTOBAHO OOIUIIOBAHHS 3 BUKOPUCTAHHSAM KEPaMiyHOI MIIUTKU

Imola (Itamis) 300300 mm. [Tnutka ykinagaerses Ha Martepianu CERESIT. Ilignoru

3 KepaMiyHOi IUJIMTKU YJAIITOBYIOTHCS Ha MIAp LIEMEHTHO-MIIIAHOTO PO3YHMHY Ha

My(dTax 3 IeMEHTHO-ITIIAHOTO PO3UYUHY a00 Ha 3a11300€TOHHUX IUIUTAX 3 HAXJIECTOM.

[Tinymora 3 kepaMidHOI INIUTKY JIOBFOBIYHA, Tr1€HIYHA 1 MA€ TApHUM 30BHIIIHIN BUTJIA/I.

Po6oTy mo BiamTyBaHHIO TiIOTOBOTO TTOKPUTTS MMOBUHHI BIMOBIIATH TaKHUM

BHUMOTI'aM:

[Tpu

CMyTa MK IOKPUTTSAM OKAHTOBKH Ta €JIE€MEHTOM MiJIJIOTH HE OlblIe HIXK
2 MM;

IIBM MK MMaHENSIMHU, SIKIIO iX po3mip Oubiie 200 MM MarOTh IIUPUHY 3
MM;

IIBM MK MAaHEJSIMU 3alIOBHIOIOTHCS IIJISIXOM O00EPEKHOTO BIKMMAaHHS
Martepiany BIJ IIapy, NPUYOMY PELITY BIAKPUTUX WIBIB HETaHHO
BUIIOBHIOIOTH MaTepialioM;

pO3UMH, 110 CIHpalioBaB 31 MIBaMHU, BHUJIAISIOThH Y HANpsAMKY
TOPU30HTAILHO JI0 TOBEPXHI MOKPUTTS;

MICIs YKIaJaHHS MiAJI0TOBOT0 MOKPUTTS Ma€e NPOUTH 2-31Hi.

yJalTyBaHHI MIJJIOTH HE JIO3BOJISIETBCS MATH TPIINIUHM, BUOOTHU Ta

HE3aKpUTI MBU B Mio3i. CTUKKM MK TUIIHTYCAMHM Ta MIAJIOTOBUM MHOKPHUTTSIM YU

cTiHaMu (TIEperopoKaMu) He TIOBUHHI OyTH ITyCTUMHU.

Honycku:

po3mip Opycka MK CYCIAHIMHU €JIEMEHTAaMH IUITMTKOBOTO TOKPHUTTS:
LIEMEHTHO-ITIIIIAHUM 1 MoO3aiyHMM - He Oinpmre 1 MM, OETOHOM - HeE
MIEPEBUILYE 2 MM;

IIBM MDK psAJaMU CUHTETUYHUX MaTepiaiiB Ha 10 M OBXKUHU Py HE
oinbIe 1m;

[1noma migyory Bix piBHS TIPH MEPEBIpII 2-METPOBOIO PEKO0 MeHIIe 4

MM
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o [loBepxHs CTSXKKM BiJl KOHTPOJIBHOTO PIBHA MpPH 3aMmipi 2-METPOBOIO
perKoro - He OiIbIIe 4 MM;

e ToBuMHA APy PO3UMHY 3 MICKY Ta LIEMEHTY Ma€ cTaHOBUTU10-15 MmM;

e ToBmmMHa eIeMEHTIB MIJIJOTH BiJA KOHCTpyKIli mepeBuinye 10% Bif
yKa3aHOi TOBLIWHU;

o [llap yxmamaerbcs OJHOYACHO HA OJWMH ab0 KiUIbKa PSAAIB MaHelel y
BUTJISII CMYTH;

e mmpuHa noBuHHA Oyt Ha 20-30 MM, a HOBXkHUHA - | M mupIIE PsAIB
ITaHEJEH.

1.4.8. BikHa i nBepi

VY mOpoekTi 3ampoeKTOBAaHE 3alOBHEHHS BIKOHHUX IMPOPI3IB 3 JEPEB'STHUX
koHcTpykKiii Ha miactaBi 'OCT 11214-86.

BikHa, 6aikoHHI Ta TaMOypHI JIBEpl BUKOHAHI1 3 CKJIIONAKETY KM BUKOHAHUH 3
MeTaloIIacTuky. Po3Mipu MoHTaxHHX oauHuib: B2 (16001300 mm); Bl
(1800x1500 mm); A2 (2100%1600 mm); B3 (1500%1300 mm); JIb-1 (2100x900 mm).
Bxiani aBepi 10 OyIMHKY Ta B MiJBajl BUKOHAHI 3 OPOHROBAHOIO METaly, 3 PIBHEM
BorHectiikocTi 0,7 rom. Po3Mipm MOHTaXXHUX OAMHUIL ABEpel ckianaroTh: [I8
(2100x900 mm), JI1 (2100x1600 mm). BxigHi a1Bepi 10 KOXKHOI 3 KBAPTHP KOTEIKY
BCTAHOBJIIOIOTh OpPOHBOBAHI MPOTUIIOKAPHI, 3 piBHEM BorHecTtiikocTi 0,7 ro.
Posmipu monTaxnux oauauib: 3 (2100800 mwm). BxigHi Ta KyXOHHI ABeEpi

MJIaHYIOThCS 13 IEPEBUHMU.

1.5. CaniTapHo-TexXHIYHe TA iHXKeHepHe 00JIaJHAHHA OYyHiBJIi
Jlo movaTKy 03100 IF0BAIBHUX POOIT KOTEIX OOJAIITOBYETHCSA HEOOX1THUMU

1HKEHEPHUMHU MEPEIKAMMU:

1) BononocrauanHsi BUKOHYETBHCSI 3 MICBbKOI Mepexi 3 HamopoMm 10 M, mocTauyaHHs

raps4oi BOJM BiJ KOTJa,
2) Kanamni3zaiiiss — EKOHOMHOTO THITY 31 CKHJJAaHHSIM CTIYHUX BOJI B MICHKY MEPEXKY;

3) OmamoBanbHi npuinagu - ctanesl pamiaropu [THPMO tumy BKO (3 HmkHIM

I1KIF0OYEHHSIM ) 3 BOYJJOBAaHUMHU TEPMOCTATUYHUMH KJlaniaHaMmu. TpyOu omasieHHs Jist



KBapTUP BUTOTOBJISIIOTHCS 3 MoJiBiHIIXJI0pUA0BUX TpyO REH Ta matote nudysiiHuit
3axuct cuctemu KAH-Tpen. KoxHa 3 KiIMHAT KOTEKY OMATIOETHCS Ta 3a0€31MeUy€EThCS
rapsyor0 BOJOIO Yepe3 HACTIHHUM 1HIWBIMYalbHUN JBYXKOHTYpPHUUN Ta30BUIl KOTEI
ADONIS B-24, sxuii po3milnyeTbest Ha KyxHi. KoTen Mae upKy iUl HenryMHUN
HACOC JIJIs1 CUCTEMH OTIaJIeHHsI, 00IalITOBAaHUM MPOTOYHUM TETNIOOOMIHHUKOM Tapsdoi
BOJM, PO3IIMPIOBATIBHUM MEMOpaHHUM 0akoM Ta 3amo0ikHUM kianaHoMm. Cucrema
OMaJICHHS 3allpOEKTOBaHAa JBOPSIHOI0 TPYyOOI0 Yy BUIJISAAI TOPU3OHTAIBHOI METII.

Mexi mapameTpiB TeruioHocis - 65-80°C.
4) BeHTUIIS1I1s1 — 3 MEXaHIYHUM TIPUBOIOM, IPUTOUYHO-BUTSKHA.

6) JXupieHHs CTpyMOM BiIOYBa€ThCA BIJl ICHYIOUOi EJIEKTPOMEPEXKl HAMpPYyroro

380/220.

7) Ipuctpoi 3B’A3Ky — Mij’€HAHHS 0 MEPEXkKi MPOBIIHOTO IHTEPHETY 3 MOAAIBIINM

BCTaHOBJICHHM npucTpoiB Wi-Fi.



Po3ain 2. KoHCTPpYKTHBHA YaCTHHA

2.1. Po3paxyHoK JaTiB

[ToxpiBnst BUKOHYeThCS 3 MeTanouepenuii Monteppeit RAL9005. Vxun
HoKpiBI Oyae ckinagatu @ = 32°. [Ipomit natiB (BiAcTaHb MiXK CKATHUMH OpYCKaMH)
¢ = 1,0m. Bigcranp Mixk ocsiMu OpyckiB jaTiB, Oepyui A0 yBaru JOBKUHY JIUCTIB
Metanodepenuil 1,2m, Oyae ckinanata a = 0,36.u.

Jlatm mpuiiMaemo 3 OpyckiB cocHu mepepizom b X h = 0,05 X 0,06m (copt
nepeunu — I1I).

Po3paxyeMo rpaHnYHE pO3paxyHKOBE 3HAYEHHS CHITOBOT'O HABAaHTAXKCHHSI:

Sm = yfmSOC’

1€ Yfm - KOEQIUIEHT HamAIHHOCTI 10 TIPaHMYHOMY 3HAYEHHIO CHIrOBOTO
HAaBaHTAXXCHHSI, 110 MPUNMAETHCS 3aJIEKHO BiJ 3aJaHOTO CEPEIHLOrO MEpPioay
noBtoproBaHocTi 7. 7= 100 pokiB g >XKUTIOBUX (KOTEIKHUX) Ta CYCHIIBHUX
OymiBesb; BIANOBIAHO Vi = 1,14;

C = uC,Cy; - xoedilieHT, 1€ [ - MOKA3HUK IMEPEeXOAy BIJ Bark CHITOBOIO
MOKPHUBY HA MOBEPXHI 3eMJIi O CHIFOBOTO HABAaHTAXCHHS HA MOKPUTTS, ISl TAaHOTO
Buy nokpim y = 1; C, - koedillieHT, 110 BpaxoBY€ BILUIUB PEKUMY €KCIUTyaTallii Ha
HaKOIWYEHHSI CHITY Ha MOKPIBII, 3a BIACYTHOCTI JTaHUX MPO PEXKUM EKCIUTyaTalli
nokpiBii C, = 1; Cyy - koeditient reorpadiunoi Bucotu, npu H < 0,5xkm Cyyp = 1.

C=1-1-1=1

So - XapakTEepUCTUYHE 3HAUYCHHS CHITOBOTO HAaBAHTAXXEHHS, SIKE BU3HAYAETHCS
TI0 Ba3i CHIrOBOro MOKPHMBY Ha 1M? MOBEPXHI IPYHTY, K€ MOXKE OyTH MEPEBHILECHE B
cepeaHLOMy OJIUH pa3 B S0pokiB, a1t M. Jluman S, = 1390/1/a

Sm=1,14-1390 -1 = 1946/la = 1,95« 1a

Excmyarariiiine po3paxyHKOBE 3HaUYE€HHS CHITOBOTO HAaBAaHTAKEHHS:
Se = erSOC’
ne Yre - Koe(iIieHT HaIIMHOCTI MO EKCIUTyaTalliiHOMY 3HAYE€HHIO CHITOBOTO

HABAHTAKEHHS, 1110 MPUAMAETHCS 3aJICKHO B1J] YACTKH YacCy 7], BIPOJIOBXK SIKOT MOXKYTh



NOPYIIYBAaTHCS] YMOBH IPYTOrO TPAHUYHOTO CTaHy. 3HAYEHHS 7] 17151 00'€KTIB MacOBOIO

OyIiBHHIITBA NOMMycKaeThes npuiimatu 11 = 0,02, BIAIOBIIHO Yre = 0,49.

S, =049-1390-1 = 681,1/1a = 0,68«xlla

Taomung 2.1 — [TocTiliHe HaBaHTAXEHHS Bil BJIACHOI Bard JIUCTIB

METaJIJIOUEPETIHIIi Ta JIaTiB

EnemenTtn Excrutyararniiine Koedimient ['pannune
KOHCTPYKIIii PO3paxyHKOBE Ha/IIHHOCTI TI0 PO3paxyHKOBE
3HAYCHHS Baru rPaHUIHOMY 3HAYEHHS Baru
KOHCTpyKii, kI1a HABaHTa)KECHHIO KOHCTpYKLiH, kl1a
Yrm
Juctu
MeTajouepenuili 0,130 1,1 0,143
Brnacha Bara saris
P05 006 5 538 0,057 11 0,063
Bara nokpisii 0,187 0,206

[ToBHE excIuTyaTalliifHe 3HauYeHHs] HAaBaHTAKCHHS Ha JIaTH.
q, = (S,+g,)a=(0,68+0,187)0,36 = 0,312xkH/m
[ToBHE rpaHWYHE 3HAYCHHS HABAHTAXKCHHS HA JIATH:

q=(S,+9)a=(195+0,206)0,36 = 0,78xH/m

Po3paxyHKOBI 3rvHalIbHI MOMEHTH, BH3HAYa€EMO TIOCHIJIOBHO [Jisi JIBOX
MO€THAHb HaBaHTAKCHHS:
- PO3pPaxyHOK IS TIEPIIOTO IMOETHAHHS
M; = 0,125q - * = 0,125- 0,78 - 1,0% = 0,08xHm
- PO3PaxyHOK MJIsi APYTOTO MOETHAHHS
M, =00703(g +S,)a-¢* +0207P- ¢ M;; = 0,0703(0,21 + 0,68)0,36 - 12 +
0,207 - 1-12 = 0,27xHm

POBanYHKOBI/IM € Jpyre noecaHands HaBaHTA>XCHb, TOMY IIIO:



M; = 0,08kHm < M;; = 0,27xHwMm
3ocepemrkeHe HaBaHTaXEHHsT P Oyne mepenaBaTvcs B JAHOMY BHIMAJKY JIAIIE

oJHOMY Opycky, Tomy 1o @ = 0,36m > 0,15m.

CxI1aioBi 3rHHATBHOTO PO3PaXyYHKOBOTO MOMEHTY, SIKUH Ji€ HA JIaTH BIAHOCHO
oceii XTaY:
My = M;; - cosa = 0,27 - cos 32 ° = 0,25xHm
My = My; - sina = 0,27 - sin32 ° = 0,10kHm
Po3paxyHOK MOMEHTIB O1opy Opycka:

bh® 0,050,062 _
WX=?= . =3-10 5M3

hb? 0,060,052
WY —_— —

- =25-10"5M°

Jlani nepeBipseMO YMOBY MIIIHOCTI Jisl OpyCKa JIaTiB:

My My
o=—+—<R
Wy Wy ™ "
0,25 0,10

= = — = 12,33MIla < 13,0MIIa
3-10 2,5:10

Po6uMoO BHCHOBOK, III0 MIITHICTH JIATIB 3a0€3IIeUCHa.

Po3paxyHok MOMEHTIB iHepIiii Opycka 11070 oceit X Ta Y

, _bh3_5-63_90 .

XT3 T T M

hb3 0,060,053 .
Iy = 12 = 1 =62,5cu

Busznauaemo mpormHaHHsS J1aTiB  Big  Ali  TOBHOTO  pPO3paxyHKOBOTO

eKCIUTyaTallifHOTO 3HAaYCHHSI HaBaHTAXKEHb:

— [£2 2
f=K+k
CkJ1a1oB1 MPOTMHAHHS JIaTIB BU3HAYAEMO TaK:

213y * - cosa ~2,13-0,312-107% - 1*cos 32°

_ - 1
X 384 E - Iy 384 - 104-90 - 10-8 0,00016x
213-q, - £*-sina  2,13-0,312-1031%sin32°-
- = = . =0,00015Mm
384 - E - I, 384 -10%- 62,5 - 10-¢

3aranbHUM IPOTHH TOPIBHIOE



f= \/0,000162 + 0,000152 = 0,00022 m

[TpoBoAMMO TIEPEBIPKY YMOBH KOPCTKOCTI:

f_0,00022<[f]_ 1 00067
¢ 1,0 ¢l 150

Takum YMHOM, IPUUHSTHI TIepepi3 MOBHICTIO 3a/10BOJIBLHSE YMOBAaM MIITHOCTI Ta

KOPCTKOCTI.

2.2. Po3paxyHOK NPOroHY MOKPIiBJIi KOTEIKY

Po3pi3H1 NporoHy JOMUIBHO 3aCTOCOBYBATH JIJIsl KPOKY PO3CTAHOBKH HECYUHX
KOHCTPYKIiH 10 4M. [Iporonu npaioBaTtuMyTh B YMOBaxX KOCOTO BUTHHY.

[IposiT mporony — 1e BiACTaHb MK CKATHUMHU Opycamu, B Hallllil KOHCTPYKIi1

{ = 5,48m.

Tabmuusg 2.2 - [TocTiiiHe HaBaHTaXEHHS HA POTIH

Enementn Excrmyarariiine Koedirmient I'pannune
KOHCTPYKII1H pO3paxyHKOBE HaA1IHOCTI 1O pO3paxyHKOBE
3HAUEHHS Baru rPaHUYHOMY 3HAYEHHS Baru
KOHCTpYKLiH, k[1a HaBaHTa)KEHHIO KOHCTpYKLIH, k[la
yf m

Brnacha Bara nporony

0,15%0,2x5 0,150 1,1 0,165
Bara nokpisni 0,187 1,1 0,206
Pazom 0,337 0,371

Po3paxyemo noBHe ekcIuTyaTaliiiHe 3Ha4eHHs] HABAHTaXCHHsI Ha MTPOTiH:
q, = (S, +g,)a =068+ 0,337)1,2 = 1,22xkH/m
[ToBHE rpaHUYHE 3HAYEHHS HABAaHTAXKEHHSI HA MIPOT1H Oy1e CKIaaaTH:
q=(Sn,+g9)a=(195+0,371)1,2 = 2,78xH/m
Po3paxyHKOBUI 3ruHAIBHUI MOMEHT B MPOTOHI:

q-{* 2,255,482
M = =
8 8

= 8,44 kHm



ne { = 5,48M — 11e IpoJIIT MPOTOHY.

BpaxoByroun Mamy KOPCTKICTh MOKPIBEIbHUX JIATIB B TUIONIMHI CKAaTiB KPiBIIi,
poriH OyJeMo po3paxoByBaTH Ha Kocuil BUTHH. CK1a/10BI MOMEHTY, 1110 BUTHHAE:
- y IJIOIIMHI CKaTy
My =M - -sina = 8,44 - sin 32° = 4,47xkHm
- y TUTOITUHI, SIKa € IEPICHANKYJIIPHOIO CKATy
M, =M -cosa = 8,44 - cos 32° = 7,15kHm
Jlist IpsAMOKYTHIN (GopMi MPU KOCOMY BUTHHI BUXOJIUTh HAWMEHIIE 3HAYCHHS
TLJIOIIII MOTEPEYHOrO Mepepizy:

- 3 YMOBH MIITHOCTI

- 3 YMOBH IIPOIrMHAHHA

n=.ctgB =160 =126

[IpuitMmaeMO BIAHOILIEHHS CTOPIH MOMEPEYHOIO MEePEPI3y AJIA MPOrOHY:

n =126

HeoOxigHuiT MOMEHT ONOpPY CTAaHOBUTH:
W = My +nM, 9,39+ 1,26 -3,79
"R, 15 - 106

103 = 0,001m3

ne R, po3paxyHkoBuii omip aepeBuHu (cocHa I copTy) BUCOTOO Ta IMMPUHOIO MOHAA
13cm, R, =15 MlIla.

Po3paxyeMo HE0OX1IHY BUCOTY Tepepizy:

By = [6nW,,, = /6 - 1,26 - 0,001 = 0,20 u

HeoOxinHa mupuHa nepepizy CTaHOBUTH:

b —hmp—0’20—0149
"™ 1,260

[Tpuitmaemo Opyc nepepizom b - h = 0,15 - 0,2m.

Po3paxyeMo ocbOBI MOMEHTH 1HEPIIiT Ta MOMEHTH OIOPY Mepepi3y:



__ b’ 1520°

L, =—= =1-10%cm*
12 12
hb® _ 20-153 4 2
I, =—= = 0,56-10% cm
12 12
I 1-107*
W, =—== = 0,001 M3
0,51  0,5:0,2

w I,  056107*

= = = 0,00075 m®
0,5b 0,5:0,15

Jlami mepeBipsieMO HAIMPY>KEHHS MPX YMOB1 MIITHOCTI HA KOCHH 3T'HH:

M, M,
=X+ Y<R
o= 4+ Y 144431010 = 14,4MI1a < 15MI]a.

"~ 0,001 0,00075
OTxe, poOMMO BUCHOBOK, 110 MIIHICTh POTOHY 3a0e3MeueHa.
HactynmHuM KpokoM BU3HAYAEMO CKJIAJ0B1 MPOTHHAHHS:

_ 5.qpttsina _ 51,22-6%,09272:1073

fi = = = 0,0122m
384-E-Iy 384-104-1-10%
5-qp-t*-cosa  5-1,22:6%.0,3746-1073
f, = —= = — = 0,0073m
Y 384-E-Ix 384-10%4-0,56-10~%

IToBHe IMPOTYMHAHHSA IIPOIrOHY CTAHOBUTD!:

f= fXZ +fY2

f =4/0,0122% + 0,0073% = 0,026Mm

[IepeBipsieMO YMOBY KOPCTKOCTI, KOPUCTYIOUUCH (POPMYIIOIO:

f=0,026M<—¢=—=0,03m
200 200

Taxkum YMHOM, IPUWHSTHI TIEpePi3 MOBHICTIO 33/I0BOJILHSE YMOBAM MIITHOCTI Ta

AKOPCTKOCTI.



Po3zain 3. OcHoBH i pyHIaMEHTH

3.1. Buxigui gani

@DyHIAaMEHT MPOCKTYEThCS I KUTIOBoro OyamHKy. KOHCTpyKTHBHA cxema
OynmiBiai - Oe3kapkacHa 3 TOJAOBXKHIMU Ta TONEPEYHUMH HECYYUMH CTIHAMH.
DyHIaMEHT, 10 TPOEKTYETHCS, - CTPIYKOBOTO THITY.

BHyTpillHi CTIHU 3 CHITIKATHOI LerInHy 3aBToBIIKKH b = 380MM. Binctanp mixk
ctinamu B ocax |1 =4,2m, y cBitii lo1=4,2 - 0,38 = 3,82m, |2=3,6M™, y cBitai lo2 =
3,6m. IlokpuTTss Ta TEPEeKPUTTS BHUKOHAHI 13 30ipHUX O0araTomyCTOTHHX
3a11300eTOHHUX TIKT. [TOKpiBIs ckaTHA 3 MOKPUTTAM 3 MeTanouepenuii MoHTeppeit
RAL9005. BignocHa BigMITKa BEpXy LETJsAHOI KiIaaku cTiHu 11,6M, BigHOCHA
BiamMiTKa 3emii -1,20. Pation OyniBHUIITBA - MicTO JIMMaH.

IpyaroBi yMoBU OyHiBENLHOrO MalJaHUMKa MpeacTaBleHi  (i3zuko-
MEXaHIYHUMU XapaKTEepPUCTUKAMU 3pa3KiB, a TAKOXK I€0JIOTTYHUM PO3PI30M.

KoedinienT inprparii CyriamHKy TyromiacTutoro ky, = 7 - 10~ 7cmlc.

["eonoriuynuit po3pi3 npuBeeHUi B rpadidHiil YaCTUHI MPOEKTY.

Tabmus 3.1- @i3uyHiI XapaKTEpPUCTUKU TPYHTIB

Howmep @Di31yHI XapaKTEepUCTUKU IPYHTIB
iabHiCTD, /eM’ BOJIOTICTE, %0
< o = Ha MexX1
= S - 4aCTOK
X g E S g E TPyHTY IPYHTY HpnponHa HOK%HHI? [Noxazuuk
2 85| =28 % p BOJIOT'ICTh @ | TEKYYOCT1 KOUVBAHHS
5| 88| 2= & Ps oL PO3KO'y 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 4 14,6 2,00 2,74 26,5 44,0 24,0
2 3 11,0 1,99 2,71 26,0 30,0 20,0
Tabnuusg 3.2 - Po3paxyHKOBI XapaKTepUCTUKH IPYHTIB
Ne | HaiimenyBaHHA Pd Eo Cn (o
Ip e I n Sr Ro kI1a
n/n IPYHTY r/em® | Mlla ITa rpaj
1 | CyrnuHok
12 | 0,72 | 1,52 | 155 | 0,42 | 245 | 0,42 - 21,3 | 216,43
TyT OILTACTUYHHI




2 | Ilicok 3 cepeaHbOIO
IIUTEHICTIO Ta| O 0,65 | 1,61 | 30,0 0 10,0 | 0,39 | 0,98 | 35,0 400

KPYITHICTIO

3 | I'nunv namisreepmi | 20 | 0,73 | 1,58 | 219 | 0,12 | 58,2 | 0,42 - 19,3 | 353,13

4 | CyrnuHOK
5 10 | 0,72 | 1,58 | 15 06 | 215 | 0,42 - 18,3 | 203,47
MSITKOTLTACTUYHHI

3.2. 30ip HaBaHTaKeHb

JI1s1 po3paxyHKiB 110 aedopMarliisax i Mo MIITHOCTI BU3HAYUMO HaBaHTa)KCHHS Ha
CTPIYKOBHUI (PYyHIAMEHT IO OCi 2 MPOEKTOBAHOI OY/IIBIII MiJ] BHYTPIIIHIO TOTIEPEUHY
CTIHY, SIK HalOUIbII HaBaHTaxxeHy. CHOYaTKy HaBaHTa)XEHHS BU3HAYAEMO y PIBEHb
CIUTaHOBAHOI BIAMITKY 3eMJIi. Bcl HaBaHTa)X€HHsI BU3HAYa€MO Ha OJIUMH TOTOHHUI METp
JOBXXHHH CTPIYKOBUX (PyHIAMEHTIB. ByIBIIsl Ma€ dOPCTKY KOHCTPYKTHUBHY CXEMY, 1 1i
(GyHIaMEHT pO3pPaxOBY€ETHCS K EHTPATFHO HABaHTAKCHUIA.

HaBaHTakeHHs BiJ] BIACHOI Barv IOrOHHOTO METPa CTIHU BUPAXOBYETHCS TAKUM
YHUHOM:

ND =1L -H-6 v1 7,
ne H — Bucora cTiHM, M; B; — TOBIIIMHA CTIHH, M;
Y1 — IUTOMA Bara Matepiany kiaanku, KH/m?;
|1 — moBxMHA PO3PaxXyHKOBOT MIJISIHKH CTiHU, M;
¥f — KoeilieHT HAIIHOCTI 10 HaBaHTaKeHHIO [15].
Jlnis po3paxyHKy 1Mo Hecydil 31aTHOCTI y¢>1 (1pyra rpymna rpaHUYHUX CTaHIB):
N® =1.(11,6 + 1,20)0,38 - 18 - 1,1 = 96,31kH
Jlnst po3paxyHKy 1o aedopmariisx yf =1 (qpyra rpyrna rpaHHYHHX CTaHIB):
N =1.(11,6 + 1,20)0,38 - 18 - 1 = 87,55kH

JIist po3paxyHKy HaBaHTaXEHb, 110 0Tk Ha pyHAaMeHT (110 JOBXKHHI OyIiBIi
—l1=1m, 1o mMpHHI - MOJOBHUHA BiACTaHI B CBITJI MK CTIHAMH B 2-X KPOKax, TOOTO
2-10/2):

lo1+!
A=l1' 01Tl02
2

ne lo — BiicTaHb B CBITJIy MiX CTIHAMH, M.



3,82+3,6

A=1- = 3,712

[lizpaxyHOK HaBaHTaXeHb (1, KH/M?, Big Baru mokpisii 3801uMo B TaouI. 3.3.
Jlis BU3HAUEHHS PEIITH HaBAHTAXEHb BHJUISEMO BaHTAaXHY IUIOIy A

IMOKPHUTTA, B MCKaX SIKO1 HAaBAHTAKCHHSI MMepcaar0ThCA Ha CTiHy, IITO PO3PAXOBYETHCA.

Ta6mug 3.3 [loka3sHUKM MOCTIMHOTO HaBaHTAKEHHS HA MPOTiH

EnemenTu Excrutyarariiine Koedimient ['pannune
KOHCTPYKIIiH PO3paxyHKOBE Ha/IIHHOCTI TI0 PO3paxyHKOBE
3HAUEHHS Baru TPaHUYHOMY 3HAYEHHS Baru
KOHCTpyKIIii, k[1a HABAHTAKEHHIO Vfm KOHCTpyKIii, k[1a
Bara nokpisii i 0,187 1,1 0,206

CKaTHUX OpYCKiB

Bnacha Bara nexxHs

0,1x0,1x5 0,050 1,1 0,055

Brnacna Bara po3kociB
0,075%0,13x2x5/1,2 0,080 1,1 0,088

Brnacna Bara criiika

0,1x0,1x5/3 0,017 1,1 0,019

BracHa Bara nmporony
0,15x0,2x5 0,150 1,1 0,165

BitacHa Bara 3atspkku
0,05x0,13x2x5/1,2 0,054 1,1 0,06
Pazom 0,538 0,593

HaganTaxenns (;, KH/mM? Bix Baru nokpisini mist pospaxynkis mo I i I rpynam
IPaHMYHUX CTaHiB BHPAXOBYEThCS HACTYMHMM umHOM: ¢ = 0,538kH/Mm?, ¢} =
0,593xH /m?

HapanTakeHHs BiJl Baru IMOKpiBjl CTAaHOBUTb.

N®@ = 4. q4
N =3,71-0,538 = 2,0cH
N® =3,71-0,593 = 2,20kH



[liZpaXyHOK HABaHTaXKeHb BiJ Bard | M? TOPUIIHOTO MEpPeKpUTTs O, KH/M?

3BOIMMO A0 Tadbmuil 3.4.

Ta6nuus 3.4 — HaBantaskeHHs Bijj Bark 1 M? rOPUIIHOTO NEPEKPUTTS

Exementn

KOHCTPYKIIIH

Excrutyarariiine
PO3paxyHKOBE
3HAYEHHS Baru

KOHCTpYKLiH, k[1a

Koedimient
HaAJIIAHOCTI IO
IPaHUYHOMY

HABAHTAKEHHIO Vfm

I'pannune
PO3paxyHKOBE
3HAYEHHS Baru

KOHCTpyKii, kI1a

LlemeHTHO-ITIIIAHE 0,020x18=0,36 1,3 0,468

CTATYBaHHS

Vremmosau 0,080x0,5=0,04 1,2 0,048

[Tapoizonsiis 0,005%x8=0,04 1,3 0,052

amizoberonna mra | 0,220x25%0,5=2,75 1,1 3,025
Pasom 3,190 3,590

HaBantaxxeuns Bix Baru 1 M

2

TOPUILIHOTO TIEPEKPUTTS O, KH/M? s

po3paxyskis 1o 1 i Il rpynam rpanuuHux crasiB cknagae: gy = 3,190xH/m?, q’; =

3,590k H/1?

HaBanTtaskeHHsI Bi] Baru TOPUIITHOTO TIEPEKPUTTS BUBHAYAETHCS IO (POPMYITi:

N(3) :A . q2,

ND =371

N® =371-

3,190 = 11,83xH
3,590 = 13,32xH

[ligpaxyHOK HaBaHTaXeHb BiJ Bark 1 M’ MiKIOBEPXOBOTO MEPEKPHUTTS (3,

xH/M? mpuBoauMo y Tabiudnuii BUriss (tabmuns 3.5).

Tabmunsa 3.5 HapanTtaxeHHs Big Baru 1 M? Mi>KITOBEPXOBOTO NEPEKPHUTTS

Bun naBanTaxeHHS

Excrmyararriiine
PO3PaxyHKOBE
3HAYECHHS

HaBaHTaXCHHA, klla

Koedimient
HaAIMHOCTI 00
IPaHUIHOTO

HABaHTAKEHHA YV

I'pannune
PO3PAaXyHKO
BE€ 3HAYECHHS

HaBaHTaXCHHA, klla




LlemeHTHO-TTIITaHE

CTSTYBaHHS 0,540 1,3 0,702
Bara it 2,750 1,1 3,025
[IpomaszyBaHHs
MOJTIBIHUTXJIOP1 THUMU 0,024 1,3 0,031
MacTUKaMU

Kepamiuna riutka
0,270 1,3 0,351
Pazom 3,580 4110

Hapanrtakenns Bim Barm 1 M? MDKIOBEPXOBOTO MEPEKPHUTTH (3, kKH/M? mus
pospaxyskis 1o 1 i II rpymam rpanndamux cranis cknamae: g5 = 3,580 kH/M?, g =
4,110 kH/m?

HaBaHTa)keHHsI B Baru MIDKIIOBEPXOBOTO IEPEKPUTTS BU3HAYAETHCSA 10
dopmyi:

N® =4.q5-n,
7€ N — YKCIIO MIEPEKPUTTH.

N =3,71-3,580 - 2 = 26,56kH

N®™ =3,71-4,110- 2 = 30,50kH
Excrutyaramiiine mocrtiiiHe HaBaHTa)XKEHHS BiJI BJIACHOT Baru IEPEropoJIoK:

gnnepeeop =V §=18- 0;12 = 2,16KH/M2

Ny =" ey A N =2,16-3,71-2 = 16,03xH
N® =16,03-1,1 = 17,63xH
CyMmapHe BepTUKaJbHE TIOCTIfHE HaBaHTAXEHHS BiJ Baru HAJA3EMHUX
KOHCTPYKLIN Ha (yHIaMEHT:

N, =NY+ NP L NO+N® £+ NO® =8755+2,0+1183+26,56+16,03=14397xH N; =

NI<1) n NI(Z) n NI<3> 4 N1(4) + NI(S) = 96,31+ 2,20 + 13,32+ 30,50 + 17,63 =
159,96xH

Busnauyaemo 3MiHHI (THMYAaCOBi) HABAHTAKEHHH.



PiBHOMIpHO poO3MOJiJieHe HAaBaHTAXXEHHS Ha MIDKIIOBEPXOBE MEPEKPUTTS Ta
TOPHUIITHE I PO3paxyHKiB 10 Jaedopmariisix NpUAMAEThCS 3 KBa3IMOCTIMHUM
3HAYEHHSIM Ta PaxXyeThCs K TpUBaJle HaBaHTaXeHHs. [[1s1 po3paxyHKiB MO Hecydid
3IaTHOCTI BOHO NPUMMAETHCS 3 XapPaKTEPUCTUUYHUM 3HAYEHHSM Ta HAJEKHUTH 0
KOPOTKOYACHUX HaBaHTaXeHb. 3a Tadnuiero 6.2 JIBH B.1.2-2:2006 «HaBanTtaxeHHs
Ta BIUTUBW» [15] J71si TOPUIITHOTO IEPEKPHUTTS MPUIAMAEMO: JIJISl PO3PAXyHKIB O IPYTii
rpyli TpPaHUYHUX CTaHIB KBA3IMOCTIHHE 3HAYEHHS TPUBAJIOTO TUMYAacCOBOTO
HaBaHTaXeHHA - Qa4 = 0 kxlla, 71 MDKOOBEPXOBUX MEPEKPUTHh MPUIUMAEMO: IS
pO3paxyHKIB MO Jpyrid Trpymi TPpaHUYHMX CTaHIB KBa3IMOCTIMHE 3HAYCHHS
TUMYAaCcOBOTO TPUBAJOro HaBaHTaXeHHA - (s = 0,35 klla, mist po3paxyHKiB 1O
Nepiii Tpyni IPaHUYHUX CTaHIB - XapaKTEPUCTHUYHE 3HAYEHHS KOPOTKOYACHOTO
HABaHTAKEHHS HA TOPUIIHE MepeKpuTTs (s, = 0,7 klla; 1 po3paxyHKiB MO MEPIIiif
rpyni TpaHWUYHUX CTaHIB - XapaKTePUCTHYHE 3HAYCHHS KOPOTKOYACHOTO
HABaHTAKEHHS Ha MDKIIOBEPXOBE nepekputTs Js,; = 1,5 kI]a.

B nanomy BuUIaIKy piBHOMIPHO PO3MOJIJIEHE HABAHTAKEHHS HA TOPHILHE
MEPEKPUTTS PO3PAXOBYEMO O (POpMyIIi:

N©® =4-(qs+4qs5 1) vy,
N =3,71-(040,35-2)-1,0 = 2,60xH
N® =371-(0,7+1,5-2)-1,3 = 17,85H
s Qs < 2 klla — y¢=1,3 [15].

HaBanTakeHHS BiJl CHIFTOBOTO TIIOKPHMBY Ha TIOKPUTTS (3MIHHE CHITOBE

HABaHTA)XCHHS ) BUPaXyeMO TaK:
N?D =4.5,
1e S — piIBHOMIPHO PO3MOALIEHE HaBaHTAXKEHHSI B1J] CHITOBOT'O IMOKPUBY Ha MOKPUTTSL.

JIist mepeBipKy TpaHUYHHUX CTAHIB MEPIIOi TPymnu (PO3paxyHKIB MO MIITHOCTI)
KOPHUCTYEMOCh TPAaHUYHUMH PO3PaXyHKOBUMHU 3HAYCHHS HaBaHTaXEHb S = S,.
['pannuyHe poO3paxyHKOBE 3HAYECHHS CHITOBOTO HABAaHTAXCHHS HA TOPU3OHTAJIBHY

MPOEKIIII0 TOKPUTTSI OOUUCITIOETHCS 32 POPMYJIOHO:

Sm:]/fm'SO'C’



JI€ Y - KOEDILIEHT HAMIAHOCTI IO TPAHUYHOMY 3HAYEHHIO CHIrOBOTO HABAHTAKEHHS,
BU3HAYYBAHUM 3aJIe)KHO BiJ 33JJaHOTO CEPEIHBOTO TEPIOAYy MOBTOPIOBAHOCTI 1 1O
taour. 8.1 [15].

Jns  00'exkTiB MacoBOro OyJIBHMIITBA JONMYCKAEThCS CEpeAHId  Mepiof
MOBTOPIOBAHOCTI 7 BB@XaTW pIBHUM BCTAHOBJICHOMY TEPMiHY eKCILTyaTarii
KOHCTPYKIT Tr. Lled MOKasHUK s )KUTIOBUX (KOTEIK) Ta CyCHUILHUX OymiBEIb
T = Tof = 100 poxis, To1i Y5, = 1,14,

So - XapakTEpHCTHYHE 3HAYCHHA CHIFOBOIO HABAHTAXCHHA Ha  1M?
ropu30HTaIBHIN moBepxHi 3emii. [t m. JIuman So = 1,39kI1a = 1390 Ila;

C - Koe(ileHT, BUBHAYYBaHUU 11O (OpMyIi:

C=M'Ce'calt’

1€ [ - KOe(IIIEHT Mepexo/ly Bl Baru CHIFOBOT'O MOKPUBY Ha MOBEPXHI 3eMJI1 10
CHIFOBOT'O HABaHTAKEHHS HA IOKPUTTS, JISI JAHOTO BUJTY MOKPIBJI1 BIH CTAHOBUTH [ =
1; C, - KoediIi€eHT, 10 BpaxoOBY€ BILUTUB PEKUMY E€KCILTyaTallli HAa HAKOMUYECHHS CHITY
Ha IMOKPIBII, 3@ BIICYTHOCTI JAHUX MPO pekuM ekcruryaramii nokpisii C, = 1; Cyye -
koedimieHt reorpadiunoi BucotH, npu H < 0,5km Cypp = 1.

C=1-1-1=1
Sm =1,14-1390 -1 = 1585/la = 1,59I/la
N® =3,71-1,59 = 5,71kH

Jliist BupaxyBaHHS 1m0 aAedopMaiiisix (I IepeBipKyu TPAaHUYHUX CTaHIB APYroi
IpyIu) BHUKOPHUCTOBYETHCS PO3PAXYHKOBE EKCIUTyaTallliiHe 3HA4Y€HHS CHITOBOTO
HaBaHTAXEHHS S = S,, AKE 3HAUJEMO HACTYITHUM YNHOM:

Se = V5eSoC,
ne Ve - Koe(ilieHT HAIIMHOCTI MO eKCIUTyaTalliiHOMY 3HAYEHHIO CHITOBOIO
HABAHTAXKEHHS, SKUM MPUHUMAETHCA 3aJIEKHO BiJ YAaCTKHU 4Yacy 7], BIPOAOBXK SKOi
MOXKYTb IMOPYIITYBATUCS YMOBH JAPYTOro TPAHUYHOTO CTaHy. 3HAYCHHS 1) 1)1 00'€KTIB
MacoBOro OyJiIBHHUIITBA JoNycKaeThes mpuitMatu 1 = 0,02, BiAMOBIAHO Yre = 0,49.

S, = 0,49 - 1390 - 1 = 681,1/1a = 0,68«I1a
N® =3,71-0,68 = 2,45«H



Jlns BU3HAYEHHS HAWHECHPUSATIMBIIIONO TMOEJHAHHS HABAaHTAXKEHb JaHl
nmomictTuMo B Tabmuito 3.6, e posrisHeMo 1Ba moenHaHHsA. [lo-mepre, mocTiifHi
HABAHTAKCHHS 3 OJHUM 3MIHHUM HaBaHTAXCHHSIM (MaKCUMaJIbHOIO 3 JIBOX IIO
BEJIMYMHI), SKEe paxyemo ©Oe3  koedimienta 3HmwkeHHSA. [lo-apyre, mMmocTiiH1
HABAHTAKCHHS 3 JBOMAa 3MIHHHUMH HaBaHTAXCHHSMU. 3MiHHI HaBaHTKCHHS
MIPUUMAIOTHCS 3.

- KoeiIieHTOM TOETHAHB P; JIJI TPUBAIMX HaBaHTaxeHb P, = 0,95;

- KoeiIi€EHTOM MO€ETHAHB Y; 11T KOPOTKOYACHUX HaBaHTaKeHb P, = 0,90.

Tabmuus 3.6 — [loerHaHHS HABAHTAXKEHD

[Toxasnuk | Iloka3HuK BiJ [Toka3HHK Bij 3MIHHMX HaBaHTaXKCHb [TapameTp
3YCHILIA, [IOCTIMHOTO [MOEAHAHHS
kH HaBaHTa)KCHHS HABaHTa)XCHb
Ha MEePEKPUTTS CuiroBa I 1
Tpusane KopoTtkouache | (KOpOTKO- (Y, Y;
HAaBaHTAXXCHHSI | HABAaHTAKECHHS YyacHe =1) <1)
Ny, 143,97 2,6 2,45 146,42 | 148,65
N; 159,96 17,85 571 177,81 | 181,16

Jy1st mepioro moeqHaHHS 3yCHUIUIA OyJIM OTPUMAaH1 TAKUM YHHOM:
N;; = 143,97 + 2,45 = 146,42kH
N; = 159,96 + 17,85 = 177,81xH
JIns Apyroro noeaHaHHs 3yCHIUIA OyJiM OTPUMAaH1 TAKUM YHHOM:
N;; = 143,97 + 2,6 - 0,95 + 2,45 - 0,9 = 148,65kH
N; = 159,96 + (17,85 +5,71) - 0,9 = 181,16xH
3 IBOX MO€EAHAHb BUOMPAEMO T€, K€ € HAUOIIBIIIM 10 BEJIUYKHI:
e ISl pO3paxyHKIB MO MepLIii Tpyni rpaHuYHUX cTaHiB N; = 181,16kH
e JUIsl pO3paxyHKIB MO JIPYT1d IpyIll TPaHUYHUX CTaHIB Nj; = 148,65kH.
3a cTyIneHeM BIAMOBIIATLHOCTI KOTEIK BIAHOCUTBCS A0 JAPYroro Kiacy, oTxe,
Koe(iIieHT HAIIHHOCTI MO BiAMOBiTaNbHOCTI ckiane ¥, = 0,95. Bpaxomyrouu e,
Koe(DIIieHT 7151 pO3paxyHKy mo Aedopmairisx Oymae:

N, = 148,65 - 0,95 = 141,22kH,



JIJIS1 PO3PaxyHKY MO MIITHOCTI
N, = 181,16 - 0,95 = 172,10kH.
DyHIAaMEHT € EHTPAITBHO CTUCINM. PiBHOMIIOYE BEpTUKAIbHE HABAHTAKCHHS
N mpuKIaga€eThCsA MO TEOMETPUUHIM OcCl CTiHM Ha 1 TmoBepci B piBHI IIaHYBaJbHOI

BIJIMITKH 3€MJIIL.

3.3. BusHavyeHHs rJIMOMHM 3aKJIaJaHHA (PyHIAMEHTY OyaiBJIi KOTeIKY
3.3.1 TI'iubuna 3akjgagaHHs (QYHIAMEHTY KOTeIXKY, BHXOASIYH 3

NPU3HAYCHHS | KOHCTPYKTHBHUX BUMOT OyAiBJIi

Buxonsun 3 KOHCTPYKTHBHMX BHMOT OYMIBIl KOTEIKY, IS TIWOWHU
3aKiaJaHHs] (PyHJIaMEHTY MiHIMajdbHA BEJIMYMHA BBaXaeThcsi He MeHiie 0,5M Bif
MJIaHYBaJIBHOI BIIMITKH, TOMY TJIMOMHA 3aKJIaJaHHs TOBUHHA JopiBHIOBATH d = 0,5M
Bil TUTaHyBajgbHOTO piBHA, ud d = 1,2+ 0,5 = 1,7m Bix piBHSA YHCTOI ITJIOTH
MEePIIOTO MOBEPXY.

CrpiukoBuit  30ipHUN  (QyHIaMEHT CKIAAa€ThCd 3  JBOX  €JIEMEHTIB:
dbyHIaMeHTHOI CTIHM Ta IUIMTKOBOI  4acTtuHWU. Jlnsg  OyJiBHUIITBA  CTIHH
BUKOPHUCTOBYIOThCA (yHAaMEHTH1 O6eToHH1 0s0ku (BukopuctoBytoTh JCTY b B.2.6-
108:2010 [48] 3aBBumKH 0,6M, BKIIOYAOYM LIOB IEMEHTHOTO PO34MHY). TOBIIMHA
(yHIAMEHTHUX CTIH IPUHUMAETHCA SIK piBHA 200 MEHIIIA BiJl TOBIIMHI HAA3EMHHUX CTIH,
npore He meHiie 0,3m. [lapameTrp mupunu GpyHaaMeHTHUX OJIOKIB JJisi BHYTPIIIHIX
dbynmaamenTiB 6epemo 0,4M.

[1nuTH CTPIYKOBHX 3a11300€TOHHUX (DYHIAMEHTIB MPUHMaIOTh 3aBBUILKHU 0,3 M,
Bpaxosyitoui JICTY b B.2.6-109:2010 [49].

KoHnctpyroBanHst (hyHIaMEHTY TPOBEIEMO 3T1IHO aHaJi3y BCiX (hakToOpiB, sKi
BIUIMBAIOTh HA TJIMOMHY 3aCTaBJISHHS (DYHIaMEHTY Ta MOTIM BUPAXyEMO OCTaTOUHE

BCTAHOBJICHHSI MIHIMAQJIHO JOIYCTUMOT TTTMOMHY 3aKJIaJaHHS.



3.3.2 BpaxyBanHsi KJIMATMYHHUX YHMHHHUKIB HA TJIHOMHY 3aCTaBJISIHHA
(pynnamMeHTy KOTEILKY
Bu3naunmMo HOpMAaTWBHY TJIMOWHY CE30HHOTO TIPOMEP3aHHS TPYHTY IS
JIuMaHCBKOTO paiioHy 1o GopMyJIi:
dm=do -VM; =0,23 - V16,8 = 0,94m.
Po3paxyHnkoBa rianOrHa mpomMep3aHHs BU3HAYAETHCS 10 popmyi:
di= kn-dn=0,5-0,94=0,47~=0,5 ™,
ne kn = 0,5 - koedilieHT BIUIMBY TEIIOBOIO PEXUMY JUIsl OynmiBii Oe3 miaBaimy 3

MiJI0raMHu, 1110 BJIAIITOBYIOThCS HAa IPYHTI.

3.3.3. BpaxyBaHHsl iCHYIOUOr0 i NpPOEKTHOro peabedy, iHAKeHEPHO-
reoJIOTIYHMX i TiPOreoJOriYHNX YMOB MaiiJaHYMKA.
3riiHO 3 TUIaHOM OyAIBEIBbHOIO MaiijlaHuvMka B ropuzoHTansx (puc.3.1), 3
ypaxyBaHHSM 3pi3y BEPXHBOT'O 1Py YOPHO3EMY CPEIHbOILIaHYBaIbHA BIIMITKA Oy/e
JIOPIBHIOBATH
Hep = [24,40 + 23,73 + 23,79 + 23,00] / 4 = 23,73m
[Ipu 1boMy abGCcoIOTHA BiAMITKA MIJJIOTH 1-r0 MOBEepXY OyJ/ie TOPIBHIOBATH:
Ho.000 = 25,53m
BennunHa makcuManbHOI MIJICUNKKA TPYHTY MpH IUIaHYBaHHI (yHIAMEHTY
KOTEIKY CKJIAJE:
24,30 — 23,00 = 1,30m,
a BEJIMYMHA MAKCUMAJIBHOTO 3pi3aHHS IOPIBHIOBATHUME!
24,40 — 24,33 = 0,07m.
300pa3zumo (puc. 3.1) reosioriuHi KOJOHKHM IPYHTY, Uil Bi3yami3auli SKHX
TOBIIUHY IIapiB OyJeMO BU3HAYATH 3TIMHO JAHUM CBEpIJOoBHHU Ne2 (CcBepjIOBHHA
Ne2 posramoByerbes Omvokue a0 BiaMitku 24,40) ta cBepmioBunu Nel (BoHa

po3TamoByeThes Onmxue 10 Bigmitku 23,00).



DL NL

. J’ 24,30 \I; 24,40
1,30 7 77 7T NL //»_ 0.07 ///3p13a 7 /4 7 pL”
TlicHOaHasa ¥23.00 ¥ 2433
0,75 | 3amiHa rpyHTY 1,18 3aMiHA TPYHTY
N
2,27
2,30

22,03 22,03
3,35 CYTIIHHOK 3,75 CYTIIIHOK
TYTOIITACTHYHHIT TYTONNacTIYHHLT
1,05 1,05
- h\ _______________________________ Y e e e e e e e e r e, —E e —————— -
‘WL | WL
4,8 TiCcOK 17.85 3,9 micoK 18,35
CepeIHbOl MITBHOCTI CepeIHbOI MINBHOCTI

Puc. 3.1 IlnanyBaHHs MiICUNIKOI0 TA 3Pi3aHHAM IPYHTIB:
NL - BinmiTka npupoaHoro peabedy; DL - nnanyBaabHa BigmiTtka; WL -

BiIMiTKA PIBHSI IDYHTOBHX BOJ.

Hecyuum mapom IpyHTY € map CyrJIMHOK TYTOIUIaCTUYHOTO BUy. DyHAaMEHT
KOTE/KY HeOOXiTHO 3arIMOJTIIOBaTH B HECYUHH IIap HA MMOKAa3HUK, IKU CTAHOBUTH HE
menmie 10 cm. Tomy rmubuHa 3aknananHg GyHIAMEHTY OymiBJIsS KOTEIKY MOBHHHA
CKJIACTH HE MEHIIIC:

d>1,30+0,75+0,1=2,15m.

Po3paxyemMo 11efi MOKa3HUK BIAMOBIAHO PIBHS YHCTOI MIAJOTHA TEPIIOTO

MOBEPXY:
d>1,23+1,3+0,75+0,1 =3,38Mm.

Bincranb Bi BIAMITKY TUTaHYBaHHS (YyHIAMEHTY KOTEIKY J0 PIBHS IPYHTOBUX

BOJI JIOPIBHIOE
24,33 — 18,35 = 5,98 m.

[le pno3BONMMTH BECTH poOOTH MO OYMIBHUITBY (yHIAMEHTIB Oe3
BOJIOTIOHMKEHHS.

AHani3yrouu BCl OTprMaH1 HaMu (paKTOPH BILTUBY Ha (PyHIAMEHT, MPUAMAEMO
MIMOWHY 3aKJIalaHHs JUIsl 30BHIIMIHIX Ta BHYTPIIIHIX CTIH MAaKCHUMAaJbHOIO 3
MIHIMAJIbHO MOXKJIMBHX. TaKuM 4YMHOM, INIMOMHA 3aKJIaJaHHsS BiJ BIAMITKH YHCTOL

HiTOTH Tiepiioro nmosepxy ckmaae d' > 3,38m.



Hernsny kmanky npuiimaemo g0 BigMiTkd - 0,200, OnpuH psia CTIHHUX
dyrnamentHrx ®BCH 6iokiB 3rigno JICTY b B.2.6-108:2010 [48] Bucororo 0,3m
(pazoM 3 mBamMH IIEMEHTHOTO po3uMHy) Ta GyHAaMmeHTHy ity 1.112-5cepii,
Bucororo 0,3M. [ani 5 psaaiB crinaux ¢pyHgameHTHUX OBC 6710kiB 3rigno JACTY b
B.2.6-108:2010 [48], Bucororo 0,6M (pa3om 3 mIBaMH IIEMEHTHOTO po34mHY). OTXKe,
BIIMITKA IMiI0MBH GyHAaMEHTY ckiaje 3,500.

AOcomroTHa BiIMITKa MiomBH GyHIaMEHTY OymiBisa koTemky: FL = 25,53 —
3,5=22,03m.

dyHIaMEHTHI TUTUTH YKJIJal0Th Ha pETEJIbHO BUPIBHIHY OCHOBY Ha ITiATOTOBKY
3 micka TOBIMHOK 100MM.

MiHimalnibHa BIICTaHb BiJ] MJOMIBHA (PYHIAMEHTY KOTEDKY JIO PIBHS IPYHTOBUX
BOJ Oy/ie TOPIBHIOBATH:

22,03 — 18,35 = 3,68m > 1,5m,
OT’K€, BOJOIIOHMKEHHS HE TIOTPiOHE.

MiHiMallbHE 3arau0JIeHHs B HECYYUH 1Iap IPYHTY JHOPIBHUTB:

2,27-1,3-0,75=0,22m > 0,1m.

Bci nernsiHi Ta 6€TOHHI TOBEPXHI, K1 KOHTAKTYIOTh 3 IPYHTOM, /IS 3aXUCTY
B1Jl pyiHalii HEOOXIAHO JBOKPATHO OOPOOUTH TapsAyOI0 OITYMHOIO MAacTHKOI IO

XOJIO/THIM TPYHTOBIII.

3.4. BuzHayeHHs po3MipiB miiomBu GyHAaMeHTy OYAiBJIsI KOTEIKY
Po3paxyHkoBuit onip rpyHTY OCHOBU BU3HAYAE€MO HACTYITHUM YUHOM:

R = ((}/Cl X 702) / k)(M;/X k; x bx 7+ Mq x di x 7/’||+ M: x C||).

1,30 7 = 16 kH/?

A, -

0,75 | =18 xkH/M

0,22

3,35 ¥ = 19,3 kH/M?

Puc. 3.2. Cxema miiomBu pyHaamMeHTy.



7= (16 x 1,30+ 18 x 0,75+19,3 x 0,22)/2,27 = 16,98 xkH/m*
m=pxg=193x10=19,3 kH/m®
Ji1st TOTO, 1100 BU3HAYHMTH PO3MIp IMiIOIIBY (PYHIAMEHTY KOTEIXKY, 3aCTOCYEMO
METO/I ITOCIIITOBHUX HAOIMKEHD.
Sk mouaTkoBe 3HAa4YeHHS Yy LUKl | po3paxyHKOBOro omopy R CyrJUHKY
BUKOPUCTOBYIOTh Ro=216,43k[la (Ttabmn. 3.2) pansd BU3HAYCHHS MOKA3HUKA

[OTIEPEHBOT0 3HAYEHHSI IUUPHUHHU T1AOUIBU (PYyHIAMEHTY:
N
by = Ro—Y:rllt'hf;
1€ Ymt — CEpPENIHE 3HAYEHHS MUTOMOI Bard MaTepiainy (pyHJIaMEHTY Ta IPYHTYy Ha Horo
YCTYNaXx, Ymt IPHAMACTECA B iHKEHEpHUX po3paxyHkax 20 kH/m?;
hf=2,27M — BucoTa pyHIAMEHTY KOTCIIXKY.
141,22
b= A= oT643 20227 B
Jns BusHaueHHs RjBukopuctoByemo 3HaueHHs bi= 0,83M. BpaxoBytoul, 110

Z= b1/2=0,83/2= 0,415 m < 3,35 — 0,22 = 3,13 M, a miJ OiOMIBOK (QYHIAMEHTY

KOTEJ[)KY PO3TALIOBAHO CYIJIMHOK TYTOIIACTUYHUM, jst sikoro y,=19,3 kH/M3, To,
BpaxoBytoul gaHi Tadmuii 3.2 c¢=cn=24,5 klla; ¢;=en=21,3°.
Axmo  ¢=21,3°, 10 M,=0,58, M=3,34, M=594 (upu upomy
BUKOPHUCTOBYETHC JIIHIMHA 1HTEeproALis). Tomi
R, = 1,2-1
1,1

-[0,58-1-0,83-19,3+3,34-2,27-16,98 4+ 5,94 - 24,5]

= 309,34«lla

VY nukoi I mouatkoBuM 3HaueHHsIM R BBaxkaeTses R1=309,34 xlla, Tomy:

B 141,22
309,34 — 20 - 2,27

3Bakaroun Ha BigHOmeHHs (1 - by/ by) = (1 - 0,54/0,83)=0,35> 0,1, mupuna

b2 =A == 0,54‘M

NiJ0MBH PYHJIAMEHTY KOTEIKY OTPEOYy€ YTOUHEHHS.

[To-mepiie, BU3HaUYa€MO PO3PaXyHKOBHI OIIp IPYHTY:

1,2-1
R, = 1 [0,58-1-0,54-19,3 4+ 3,34-2,27 - 16,98 + 5,94 - 24,5]
= 305,8«/1a

V nwmkini I mouaTtkoBuMm 3HaueHHsM R BBaxkaeTbesa R1=305,8 kIla, Toxi:



B 141,22
"~ 305,8—20-2,27

[Tputimaemo HanOaMk4e OlIbIIEe 3HAYCHHS IMUPUHU (DYHIAMEHTY KOTEIKY

b=0,60Mm.

b3 =A = 0,54‘M

B Takomy BUMagKy po3paxyHKOBH OMip IPYHTY:
R; = % [0,58-1-0,6-19,3+3,34-2,17-16,98 + 5,94 - 24,5]
= 306,53«/1a

Bukopucraemo ¢ynnamentHy mauty ®J16.24-4 mapku tunoBy 1.112-5 cepii
[49].

[To-npyre, Bu3HauuMo Bary miauT pyHaamenty: 1M mimtu ®JI 6.24-4 mapku
[49]:

Gi=10,4/2,38 =4,37 xH
Bara Im ¢pyHnamMeHTHHX OJIOKIB:
Génox = 9-13,0/2,38 =27,31 kH
Bara rpyHTty Ha ¢pyHIaMeHTHHX 00pi3ax:
Gyp=(0,6-04) - (2,27-0,3) -16,98 = 6,69 xH
dakTUYHUM cepe/iHIi TUCK i PYHIAMEHTHOIO IIUTOIO:
Pcp = (Nii + Gt + Genox + Grp )/(b-0) =
= (141,22 + 4,37 + 27,31 + 6,69)/(0,6-1,0) = 299,32kl 1a

3rigHo HOpM OYIIBHUIITBA, YMOBOIO 3aCTOCYBaHHS PO3PAaXyHKY MO nedopmartii
€ BuMora P, = 299,32 klla < R = 306,53kI1a. IIpu npoekTyBaHH1 OyAUHKY KOTEIXKY
yMOBa BUKOHY€ETHCS, OTXKE, MOKA3HWK IIMPUHU MIJOMBUA (PYHIAMEHTY MPHIHSITA

BIpHO.

306,53—299,32

— 0
306.53 100% = 2,35% < 10% .

R—p _
TlOO% =

[Io KOHCTPpYKTMBHHMX MIPKYBaHHSX 3MCHIIEHHS IMUPUHU (yHIAMEHTHOI

T1JIOIIBU HEIOIJIBHE.

3.5. Po3paxyHok ocizaHHs1 0cCHOBHU (pyHIaMeHTY OyaiBJIi KOTeLKY.
Cnouatky 3poOMMO  pPO3paxyHOK OCIJJaHHS, BHKOPHUCTOBYIOUYH METOJ
MOILIAPOBOr0 MiJICYMOBYBAHHSI.

Ha piBHi nminaHyBanbHOI BIAMITKH BU3HAYEHHS TPUPOJTHOTO THUCKY CTAHOBHUTD:



6,9 = 0 kIIa.

Ha piBHI miI0mBH NepmIoro mapy (BpaxoByroul 3pi3aHHs)

Oz1 = 18 - 1,18 = 21,24 kI1a.

Ha piBHi nijgomBu GyHIaMEHTY

Ozg0 = 21,24 +19,3 - 1,12 = 42,86 «IIa.

Ha piBHi nijgomBu 2 mapy

G2 = 42,86 +19,3 - (3,75 —1,12) = 93,62 kIla.

Ha piBHi migomBu 3 mapy

O3 = 114,62 + [(26,6 - 10)/(1 +0,65)] - 3,9 = 153,86 klla.

Ha kpiBiii BOJOTPUBKOrO Mmjiacta

Ozgaw = 10(3,9 +3,85) + 192,14 = 269,64 xl]a.

Ha piBHi nigomBu 4 mapy

04 = 153,86 + [(27,1 - 10)/(1 +0,72] - 3,85 =192,14 I]a.

Ha piBHI IpyHTOBUX BOJI

Ozgw = 93,62 + 20 - 1,05 = 114,62 kIIa.

Ha piBHi nigomBu 5 mapy

Ozg5 = 269,64 +20 - 1,2 =293,64 xlla.

Po3paxyeMo  10IaTKOBY — BEpPTHKaJdbHY  Hampyrd  BiJl  30BHIIIHBOTO
HaBaHTa)KeHHA. BoHa Ha rMOWHI Z 10 BEPTUKAIBHIN IEHTPaJIbHIN ocl QyHIaMEHTY
BU3HAYAETHCS TI0 POPMYIIL:

G = 0 - Po.

JonatkoBa Hampyra Ha piBHI TiIOMBH  (QyHAAMEHTY KOTEIKY, IIIO0
MPOEKTYETHCS:

Po=P - G 490 = 299,32 — 42,86 = 256,46 kl]a,

Je o — KOoedIIi€HT, 10 BpaxOBY€ 3MEHIIIEHHS T0aTKOBOT HAMPYTH 1O TJIMOUHI.
3aJIeKUTh BiJI CIIBBITHOIICHHS CTOPIH MiJOomBU GyHAaMeHTy 1 = {/ b Ta npuBeneHoi
rmubunu & = 2z/b.

Jlsis moOyaoBH eMopu T0AAaTKOBOI HAMpPYTH TOBIA IPYHTY TMOMINSETHCS Ha
eJIeMEHTapHI MIapu:

hi=£&b=0,4 - 0,6 =0,24m.

J{nst 3py4HOCTI pO3paxXyHKH MPUBEAEMO B TaOIUYHUN BUTIIA (Tab. 3.7).



Tabmus 3.7 Po3paxynku ociganHs QyHIaMeHTy OyAiBIIl KOTEIKY METOJ0M

MOIIIaPOBOTr0 MiJICYMOBYBaHHS

Howmep | I'mubuna Big | § Qi Osp= 0z9 | 0205 | Gz | hiom | Ei Si, M
niapy M1 OIIBH = o-Po. xIla klla
byHIaMEHTY

2 0 0 | 1,000 | 256,46 | 42,86 | 8,57 - — 15500 -
0,24 0,80 | 0,881 | 225,94 241,20 | 0,120 0,00149
0,48 1,60 | 0,642 | 164,65 195,30 | 0,240 0,00242
0,72 2,40 | 0,477 | 122,33 143,49 | 0,240 0,00178
0,96 3,20 | 0,374 | 95,92 109,13 | 0,240 0,00135
1,20 4,00 | 0,306 | 78,48 87,20 | 0,240 0,00108
1,44 480 | 0,258 | 66,17 72,33 | 0,240 0,00090
1,68 5,60 | 0,223 | 57,19 61,68 | 0,240 0,00076
192 640 0196 | 5027 53,73 | 0,240 0,00067
2,16 720 | 0,175 | 44,88 47,58 | 0,240 0,00059
240 | 8,00 | 0,158 | 40,52 42,70 10,240 0,00053
2,63 8,77 | 0,144 | 36,93 | 93,62 | 18,72 | 38:73 | 0.235 0,00047

3 2,64 8,80 | 0,143 | 36,67 36,80 | 0,120 135000 | 0.00016
5 58 560 10132 | 365 3526 | 0,125 0,00012
312 | 1040 | 0,122 | 3129 32,57 10,240 0,00021
336 | 11,20 | 0,113 | 28.98 30,14 10,240 0,00019
3,60 12,00 | 0,106 | 27,18 28,39 | 0,240 0,00018
3,68 114,62 | 22,92

$=0,0129

CymMmapHe ociJiaHHs TPYHTY CTaHOBUTH MTOKAa3HUK, MEHIITUN BETUYHMHN TPAaHUIHA

JOMYCTUMOTO OCIJTaHHS JIJIsI JAHOTO TUITY Oy iBJI.

S=08Y ";—” = 0,0129m = 1,29cm ~ 1 3em < S, = 10cwm.

3.6. Po3paxyHok 3aracaHHs ociiaHHs B 4aci
B nanoMy BUMaaKy TOBINA MHITYBATO-TJIMHUCTOTO IPYHTY MEHIIE TOBIIUHH, IO
CTHCKA€EThCs, (iabTpalis BiAOyBaeThCs Bropy. Po3paxyHkoBa TOBIIMHA CTaHOBUTH H=

2,63m. 3nauenns napamerpa N; paxyeTsest o Gpopmyi:



Ne = N6 + (Na - N6)]!

ne J - IHTepIoNAIiHHINA KOe(IIieHT.

T (1+v)
J=1- lg?z(n—z)v+4_
lgz(n—z) ’

. 256,46
v =222 = = 9,44
Oz 27,18
T (1+944)
2 2(m—2)944 14 _

2(mr —2) =163
lg —

lg

J=1-

p—— L 11111411l

CyTIHHOK
v;=0,35
ITicox
vi;=03

Gpr = 256 46k11a
2,63

3,60

0,97

Oz = 27,18kI1a

Puc. 3.3. Po3noaija Hanpy:keHb

Monynb nedopmarii Eq = 15500 kI1a. Koedimient Ilyaccona v=0,35.

Koediuient dinbrparnii:

K,=7-107 cm/cex =7 - 107 - 3,17 - 10" = 22,19 ecm/rox = 0,22 m/rop.

Oo6uncmoemo koediiieHt S

B=1-2v?[(1-1)=1- 2-0,352 /(1-0,35)= 0,623.

KoedimieHT koHCOIIIAIT BU3HAYUMO 32 POPMYJIOIO:

Cv=K, Eq/ % - B =0,22-155000 /10-0,623 =547 m?*/ron =5473515cm?/ron.

Pospaxyemo napamerp T:

T=4h?/ z2-Cy=4-2,63?-10*/3,14% - 5473515 = 0,006roxa = 2,01 no6u.

Tabnuusg 3.8. Po3paxyHok yacy 3aTyXaHHsI ocijaHHs pyHIaMeHTy OyAiBiIl KOTEIXKY.

Qt Na Ne N, t=N, T, 116 St=S:Q, cm
0,10 0,02 0,005 0,03 0,06 0,13
0,20 0,08 0,02 0,12 0,24 0,26




0,30 0,17 0,06 0,24 0,48 0,39
0,40 0,31 0,13 0,42 0,84 0,52
0,50 0,49 0,24 0,65 1,31 0,65
0,60 0,71 0,42 0,89 1,79 0,78
0,70 1,00 0,69 1,20 2,41 0,91
0,80 1,40 1,08 1,60 3,22 1,04
0,90 2,09 1,77 2,29 4,60 1,17

3.7 Po3paxyHok ¢yHAaMeHTy OYyAiBJIsl KOTEIKY M0 MOKA3ZHUKY MIlTHOCTI

3.7.1. IlepeBipka Ha Ji10 NONEPEYHOI CHJIH

Busnauaemo po3paxyHKOBI HAaBaHTAKCHHSI:

- Bi Baru pynnamenty: Gg=1,1-G¢ =

1,1-4,37 =4,81 kH

- BiJ Baru 1pyHry: Gp=1,15-G, = 1,15-6,69 = 7,69 kH

- Big Baru (yHAaMeHTHUX OJOKiB: Gguox = 27,31-1,1 = 30,04 xkH

Tuck mig migomBo0  (QyHIAMEHTY KOTEMXKY BiJ il  pO3paXyHKOBHX

HaBaHTAaXXCHb.

Peor =(Ni + Gy + G )/(b-0) = (172,1 + 4,81 + 30,04 + 7,69)/(0,6 - 1) =

357,73kl1a

[TonepeuHa cumna B IepeTHHI PYyHIAMEHTY KOTEIXKY y TPaHsIX CTIHHU:

Q=

Pcpr'

b bct

= 357,731

0,6—0,4

= 35,77xH

Jlns 6erony C15/20 kinacy 1ieit moka3HUK CTaHOBUTH Ryt = 0,75MI]a.

[lepeBipsieMo yMOBY:

Q < ¢p3Rpbhy

Q=3577«H<0,6-0,75-0,6-0,265-1000 = 71,55xkH

YMoOBa MIIKOM AOTPUMYETHCS, OTXKE, MIIHICTh Ha JIIF0 MOMEPEYHOI CUJIU €

3a0€311eYEHOIO0.

3.7.2 Po3paxyHok ¢pyHaaMeHTy OyaiBJii KOTeIKY HA MPOAABJIIOBAHHSI.

BuzHnauaemo po3paxyHKOBY CHUITY, sika MPOAABIIIOE, 3T1IHO (PopMyIi:

F = P, - A = 357,73(~0,165) = —59,03xH

A=05b(—1, —2hy) =0,5-1(0,6 — 0,4 — 2 - 0,265) = —0,165Mm2



F =-59,03 kH < 0 xH.

OTxe, MITHICTh (PYyHIAMEHTY Ha MPOAABIIOBAHHS TOCTATHS.

3.7.3. BusHaueHHsI nepepi3iB apMaTypH IVIMTKOBOI YACTUHU (PYHIAMEHTY
OyaiBJIi KOTEHLXKY.

Po3paxyeMo MiIHICTh HOpPMaJIBHOTO Mepepizy GyHAaMEeHTY, 3a JOIMOMOIOI0
00YHUCIIEHHS 3rUHAIBHOTO MOMEHTY, 1110 BUHUKAE B Mepepi3i IUNIMTH y TPaHsIX CTIHU:

M =0,125:Pg, - (b-t)* - by =0,125-0,358(0,6 — 0,4)? -1,0 = 0,0018mH ™

[Tnoma nepepizy poboyoi apMaTypu CKiIaze:

As=M/(0,9-hoRs) -10000 = 0,0018-10000 /(0,9-0,265-363,6) = 0,206 cm?.

ITo copramenty npuiiMmaemo knac A400C 5 @ 10 3 As = 3,93 cm?, kpokoM
200mm.

Jlani nepeBipseMO BIICOTOK apMyBaHHS:

u =Ad/(b- ho) -100% = 0,000393/(0,60 - 0,265) -100% = 0,25% > pmin = 0,05%

Ha 1 M mMpuHu IIIMTH 1710112 epepi3y po3noaiiIbHOI apMaTypH JOPIBHIOE:
A=0,20 - A;=0,20 - 3,93 = 0,786 cm?.

Toni Mo KOHCTPYKTHUBHUX MIPKYyBaHHSAX OCTATOYHO MpuiiMaeMo 3 J6 kiacy

A240C 3 As = 0,85¢cM?, kpok 250MM.

3.7.4 Po3paxyHok pyHramMeHTy OyaiBJIi KOTEI:KY HA TPIlIMHOYTBOPEHHS

Po3paxyHOK MOMEHTy, IO BHUIMHA€, y TpaHsAX CTIH Bil HOPMATHBHUX

HABAHTaXKEHD:
M; = 0,125-P,," (b-t)?> - b; =0,125-0,3 - (0,6 — 0,4)> -1,0 = 0,0015 MH'm

[Ipy>XHBOIIACTUYHUM MOMEHT ONIOPY CTAHOBUTA:
Wy, =10.292+ 1.5u-alb; -h=0,292-1-0,3 = 0,0876Mm°
Po3paxyHkoBuil omip O€TOHY Ha PO3TATHEHHS JJIA APYroi Ipylu T'PaHUYHUX

CTaHIB CTAHOBUTH Ry = 1,15MI]a.

3HailIeMO MOMEHT TPILLIMHOYTBOPEHHS:
Mcrc = Rptser - Wy = 1,15-0,0876 = 0,101MH ™.

[ToTiM nepeBipsieMO YMOBY BUHUKHEHHS TPILLIUHU:

M]_ = 0,0015 MHM < Mcrc = 0,101MHM.



YMoOBa BUKOHYETHCS, OTXKE, TPIIIMHU B TUTl PyHIAMEHTY BUHUKATH HE OYAYTh.



Po3zain 4. HaykoBa yacTuna

4.1. IloTpeda y THMYaCOBHX IIBHAKOMOHTOBAHMX OyIiBJISAX

He3Baxaroun Ha mepemoBI TEXHOJOTII, CTUXIHHI JiMXa 3aJIUIIAI0THCS
HEMUHYYO0I0 HEOE3MEeKOI0 /IS JItoIel. 3eMJIeTPYCH, I[yHaMi, IOBEH1, OKPIM JIFOJICBKUX
KEpPTB, HECYTh BTPATHU >KUTJIA. AJie HalOIbIIa KaTacTpoda, sKa MOXKE CTATUCS — 1€
BiliHa. B Ykpaini Bona posnouanacs y 2014 poui, micisa anekcii Pocieto Kpumy ta
okymarii yactunu Jlyrancekoi Ta JloHenpkoi obnacti. B meit yac BigOymnacs mepiia
XBWJISI BHYTPIIIHBOTO TEPEMIIICHHS TpoMaasiH YKpainu. 3a ganumu MiHicTepcTBa
COILIAJIbHOI MOMITUKU YKpaiHU KUIBKICTh BHYTpIilIHbO-TIepeMimenux ocid (BITIO) B
el mepioa ckiano npubnam3Ho 1,5 MuH. rpomansH [36]. 3 MeTor JomoMord y
po3B’si3aHH1 kuTIOBUX TpoOsem BIIO, y sxoBtHi 2014 poky VYpsigom Ykpainu
npuitHaTo noctanoBy Ne 505 «IIpo HajmaHHsA MIOMICSYHOI aJpPECcCHOi JOMOMOTHU
BHYTPIIIHKO TIEPEMIIIEHUM 0CcO0aM ISl MIOKPUTTS BUTPAT HA MPOKUBAHHS, B TOMY
YHCJIl Ha OTLJIATY JKUTJIOBO-KOMYHAIBHUX mociayr [37].

[Topsinok HagaHHS MIOMICAYHOT aIPECHOI JOTIOMOT'M BHYTPIIIIHBO MEPEMIIIIEHUM
ocobaM sl TOKPHUTTS BUTPAT HA MPOXKUBAHHS, B TOMY YHCII HA OIJIATy KHUTJIOBO-
KOMYHaJIbHUX TIOCITYT Tiepen0ayaB BUTLIATH JJIsI OC10, K1 OTPUMYIOTh MIEHCIIO Ta IITeH
B po3mipi 1000 rpH Ha onHy oco0y. i mpane3natHux ocid nepeadavyeHi BUILIATH B
po3Mipi 442 rpH Ha OAHY ocoOy. 3araJibHa cyma BUIUIAT HE TOBHMHHA OyJa
nepesunryBat 3000 rpH Ha ciM’1o0. [Ipu ibomy openza 1-kimHaTHOI KBapTHpu y 2019
poiii, 3a nanumu Jlepxkcrara ckianana B cepeanbomy 3701 rpu — Bigx 2056 rpH B
Jlyraucekiii obmacti 10 7538 rpu y Kuesi [19]. Ilpu npomy s mudpa mocTiiHO
3pocTtana 3 poky B pik. Takum 4nHOM, aapecHa JOIoMora He MOTJia TOKPUTH OPEHIY
MOBHOLIIHHOT KBAPTUPH.

OmgauM 3 NUIAXIB BUpIMIEHHS XUTI0BOi mpobnemu BIIO crano 3BeaeHHs
TUMYacoBUX MicTedok. Tak y 2015 pomwi 3a miaTpumku HiMenbkoro ToBapucTBa
MixkHapoaHoro criBpooitHuirTBa (G1Z) Oyio 3BeaeHo TpaH3uTHe Micteuko it BITO
y M. 3anopixoks [9]. 3riHo 3 Ipo€eKTOM Ha IiISHII momero 1,12 ra BctaHoBiieHo 218
MOAYJIIB, 3 sAKuX Oyno 3i0paHo 10 okpemux [OMUKIB, 4 TypTOXHUTKAa Ta 2
aZMIHICTPaTUBHUX MpuMilIeHHA. MicTteuko po3paxoBaHo Ha 544 oci6 (puc. 4.1).

Bapricts npoxkuBaHHs B HbOMY ckiiasia 319 rpH B Micsllb Ha OJHY 0co0y.



Puc. 4.1. Tpan3uTHe MicTeuko y M. 3anopizKs.

VY XapkoBi Ha MaiijaH4IMKy 11ometo 1,07 ra Takok po3TamroBaHO MiCTEUKO, SIKEe
ckianaeTbes 3 10 okpemux OynuHKiB (100 XKHTIOBUX MOMIYIMiB), 3 TYPTOXHUTKIB (84
MOYJI1), paJibHI (2 MOIYJI1) Ta aAMIHICTPATUBHO-TOCTIOIAPCHKOTO0 OJI0KY (3 MOmyI1)

[11] (puc. 4.2).




VKRINFORM

Puc. 4.3. MoayibHe MicTe4ko y M. XapKiB.

[Tpotsrom mucronana-rpynns 2014 poxy B XapkiBcbkiil, IHIMpONeTpoOBCHKiid,
3anopi3bKid 00JacTSIX TPUBAIO CHOPYKEHHS 7 TPaH3UTHUX MICTEYOK, HaJaHHUX
VYkpaini sk rymanitapHa gomomora ypsiaom Himeuumnu. Ycboro namiinuio 1368
MOJyJIiB. 3MOHTOBaHO 67 NEeCATUMOAYJIbHUX Oj0KiB, 20 — 27-monynbHuX, 4 — 28-
MOAYJBHUX 1 14 — aamiHICTpaTUBHO-rocnogapchkux. [{i OyauHKM po3paxoBaHi Ha
3488 ocib [11].

24 mortoro 2022 poky Pociiicbka @epepaiiisi posnodana MOBHOMACIITAOHE
BTOPTHEHHSI Ha TEPUTOPir0 YKpainu. Yepes 11e, AK MOBIIOMIIIA 3aCTYITHUK JUPEKTOPA
JenapTaMeHTy JKATIOBO1 MOMITUKH Ta 0J1aroycTporo, Ha4YalbHUK BiILTY (pOpMyBaHHS
Ta peamizaiii MOJITUKA 3 KUTJIOBUX MUTaHb MIHICTEPCTBA PO3BUTKY TIpoMaj Ta
teputopiii Caitnana CrapieBa IiJ yac OHJIaH-KoHGepeH i «BindymxoBa Ykpainu.
Kutno mist Tux, XT0 MOBepHYBCs» «CTtanom Ha 1 yepBHA 3,5 MIIH yKpaiHIIIB MalOTh
omkokeHe abo 3pyiHoBaHe KHUT0. MeThes mpo 116 THC. 06°€KTiB 3araibHON0
wiomiero 14 miH kB.M. 3 HUX 6araTornoBepxoBux OyauHKiB - 12,3 trc. (12 MiH KB.M),
iHauBinyanpanx caaubd — 104,1 tuc. (1,7 maa kB.M). HesHauHMX MOMIKOKEHB (70
25%) 3a3Hanu 3,8 Thc. OaraTOKBapTUpHUX Ta 24,4 THUC. IHAUBIAYyAJIbHUX OYAMHKIB.
BinHoBIEHHS IIISIXOM HOBOTO OY/iBHUIITBA MOTPeOYI0Th 30 THC. HaraToKBapTUPHUX
ta 27,3 Tuc. iHAMBINyalbHUX OyAuHKIB. KamiTanbHOro peMOHTY ab0 PEKOHCTPYKINT —
58,5 tHc. OaraTOKBapTUpPHHMX Ta 52,6 THC. IHIUBiAyalbHUX OymuHKiB» [27]. Ilpm
IIbOMY 11l IU(PPH CTOCYIOTHCS JIUIIIE )KUTIIA, ajie K 32 JTaHUMHU MiHicTepCTBa COIaabHOT
MOJIITUKY, MICJS MPOBAHKEHHSI BOEHHOTO CTaHy BUMYIIEHO NEPEMICTHIIMCS MOHAT 2

MJIH. 0Ci0, 5IKi TaKOX MOTPeOyrOTh KkuTia [36].



BpaxoByrouu pi3ke 30UIbIIEHHS TOMUTY HA OPEH]Ty KBapTHUD, SIKE MOTATHYJIO 3a
co0010 301bLIEHHS] OPeHIHOT M1aTH, OUTbIIicTh 3 BIIO He MOoXyTh m03BOIMTH COO1
opeHay kBapTupu. OOCAT BUIBHUX JKUTIOBUX IO y TYPTOKHUTKAX JTy>Ke 0OMEKCHHIM
Ta HE MOXE 3aJ0BOJIBHUTU TOTPeO, Kl icHYITh. 29 kBiTHA 2022 poky KabGiner
MinictpiB Ykpainu npuitass moctanoBy Ne 495 «Jleski 3axoau 3 popmyBaHHs (HOH/IB
KUTJIA, MPU3HAYEHOTO JJII TUMYACOBOTO MPOKUBAHHS BHYTPIIIHBO IMEPEMIIICHUX
0C10», KpIM 1HIIIMX 3aXO/1B B Hiil BU3HAYEHUU MOPSIOK OYIIBHUIITBA JKUTJIA 3 METOIO
nepenadi oro s tumuacoBoro npokuBanHs BITO [43]. Ockinpku Taki Oymismi
OTpiOHI1 BXKE 3apa3, a He uepe3 MICsIll MPOEKTYBaHHS Ta 3BEJICHHS, BOHU IOBUHH1 OyTH
BUAKOMOHTOBaHI. KpiM Toro, YkpaiHowo BXke 3BUIBHEH1 3HAYHI TEPUTOPIi Ha SKi
MO’KHa TOBEPTATUCS, ajie L€ HEMOXJIMBO uepe3 3pyiHoBaHe kuTio. OTxe 3apa3 B

pralHl AKTYaJIbHUM IIUTAHHAM € HIBUAKC 3BCACHHA THMYAaCOBUX 6y,Z[I/IHKiB.

4.2. Tunu MIBHAKOMOHTOBAHUX OyiBeJIb

[IBuakoMoHTOBaHI OyTiBIi OyBarOTh ABOX TUTIB [46]:
— 301pHUMU;

— MOZYJIHHUMH.

30ipHI MIBUAKOMOHTOBAHI OyJiBJII MalOTh KapKac BUKOHAHUH, SK MPaBUIIO, 3
nepeBunu (puc. 4.4, a) [45] abo merany (puc. 4.4, 6) [46], oOmmTHI CceHABIY
MaHEJSIMHU, SIK1 CKIIaJar0ThCA 3 (hacaHUX MaTepialiB, yTerioBada Tomo. Taki OyaiBii
MOXXYTh MaTH 1HJMBIIyaldbHYy apXITEKTypy B 3aJIEKHOCTI BiJl TOTpeO 3aMOBHHKIB Ta
MpU3HAYCHHs Oy 1BII.

Tepmin MOHTaXyY 30ipHUX Oy TiBEJb I KIHOW» cKianae 3-4 micsii [46].

Y MoaynapHUX IIBUJIKOMOHTOBAaHUX OyAIBISIX BHYTpIIIHI — MaTepianu,
oONaHaHHS Ta €JEKTPUKA CIOYATKY CTBOPIOIOTHCS Ha OCHOBI KYOIYHUX OAMHUYHHMX
MOAYJIB ToOMepeaH0 Ha 3aBomi. [loTiM 111 MOmyni TPOCTO 30UparOThCA IS
BUKOPHUCTAHHS, Ta MOXKYTh OyTH JIETKO po310paHi 3HOBY. 3BEJICHHS TaKUX OY/IBEJIb, B

3aJIeKHOCTI BiJ] CKJIaTHOCTI MOK€ BUKOHYBaTHCH BiA 1 10 5 #i0.



Puc. 4.4. 30ipHi uBMAKOMOHTOBAaHI OyAiBJIi: a) 3 JepeB’IHUM KapKacoM;

0) 3 MeTaJIeBUM KapPKaCOM.

Takum ynHOM, MepeBaroro 30ipHUX KOHCTPYKIIIH € yHIKaIbHA apXiTEKTypa, aje
TepMiH iX 3BeIEHHS 3HAYHO TIIEPEBUINYE 3BEACHHSI MOAYJIBHUX OyIiBeNb, IO
MPU3BOJUTH 10 30UIbIIEHHS BapTOCTI 30IpHUX KapKacHUX OyaiBenb. Tomy, Juis
3a0€3Me4YeHHs] TUMYACOBOTO MPUXUCTKY ISl JIFOJIEH, 110 BTPATUIIM CBOE KUTIIO 3HAYHO

edeKTHBHIIIE BUKOPUCTOBYBATH CaMe MOy JIbHI OyIiBIIi.

4.3. AHaJIi3 iCHYIOYNX KOHCTPYKIi# MOAYJIbHUX OyaiBeJb

[IpoaHanizyeMo icHyloui KOHCTPYKIil MOMYIbHHX OyaiBemb. Ix dopmu
3alexaTh B PI3HUX (DAKTOPIB THUMY CTUXIMHOTO JMXa, €KOJOTIYHHUX YMOB Ta
eKOHOMIYHMX (hakTOpiB. Maiike KOKHa KpaiHa B NIEBHUW Yac BUMaraja eKCTPEHOIro
OyIIBHMIITBA TPUTYJIKY MJIs il TPOMaJsH, IO TMOCTPAKIAIM BIJ KatacTtpod.
[Tepernsuemo siki Oy/1iBiai BUKOPUCTOBYBAIU B Pi3HMX Kpainax (tabmuis 4.1). Crin
3a3HAYUTH, 10 B OYAIBHUIITBI BUKOPUCTOBYBAJIU JIOCTATHBO IIUPOKUUA CIEKTP
MarepianiB: ctayneBi kapkacu, [IBX o3mo0ienHns, 3ami300€ToH, TKaHWHA, 1, HABIThH
namip. Tak caMe pi3HATHCS 1 IUIOII Oy 1IBENb — BiJl HEBEJIMYKUX MAepoBUX OyAMHKIB
Ha 15 m?B [uaii 10 6inbI cyTTeBUX 36ipHUX 3 ceHBiu-naneneil Ha 29 M2 B SInoHii.

[TopiBHSIHO 31 cTajneBUMHU KapkacaMd Ta 30IpHUMH OyAMHKAaMU MOJYJIbHI
OyIMHKHA MaroTh Psiji MepeBar, Taki SK MPOCTOTAa MOHTaXY, MOPIBHSAHO KOPOTKUM

TepMiH Oy/IIBHHIITBA Ta HU3bKA BapTICTh [5].



Tabmuns 4.1. Bunu THMYacoBOTO KUTIA A MOCTPaXAATUX

BIJI CTUXIHHOTO

amxa.
Kpaina Tun Hazga [ara doro Tun
CTUXIMHOTO | CTHXIMHOTO TUMYaCOBOL
nuxa Jmxa Oy B
3emieTpyc B 30ipHuii
Snonis 3emnerpyc | IBare-Misri, | 2008 OyAHHOK
Haiipiky momiero 30 M2
Meraineso-
3eMIeTpyc B KapKacHI1
Kuraii 3eMieTpyc 2008 o
Benbuyanb OyaiBi
wiomiero 18 m?
. MonynbHi
[Tinenna Taipyn o
[ITopm . 2006 Oy Bl
Kopes EBinbsp
wromiero 20 M2
VYparau MopynbHi
CHIA VYparan . 2005 o
Karpina Oy Bl
3aniz00eToHH1
. [{ynawmi B .
[liBnenna | 3emuerpyc, . KOHCTPYKLIT
_ | Inmiiicexomy | 2004
A3ia yHam1 _ IJIOIIEIO
OKeaHi
18,87 m?
[Taneposi
' 3emneTpyc B
Inmis 3emierpyc ~ | 2001 OyIMHKH
I'ymxapari
mwiomero 15 m?
3emieTpyc Mertaieso-
TaiiBanp | 3emierpyc o 1999 .
Jx1mx1 KapKacH1
. I3MiTCEKHI
Typuis 3emieTpyc 1999 HameTn
3eMIIETPYC




3HaYHUN PO3BUTOK TEXHOJIOTH MOAYJIBHOIO OYIIBHUIITBA TMOMEPEIHBO
BUTOTOBJICHUX Oy/iBesb Bi0ynocs yepes nangaemito COVID-19 2020 poky. B nieit wac
BUHHKJIA MTOTpeda y MIBUIKOMY 3BEJEHI TUMYACOBUX MEIUYHUX IYHKTIB, JIIKAPCHbD,
LEHTPiB 00pOOKH JaHMX, roTeNiB. Tak 070K MOIYIbHUX KOHTEHHEPIB JIJIsl TECTYBaHHS
Ha KopoHaBipyc B YHiBepcuteTi JlenBepa OyB nmodyaoBanuii 3a 10 qHIB Ha 3aBOjil B

Betikepcdinai, mrar KamidopHis, i 3abpaia ouH aeHb HanarokeHHs (puc. 4.5) [4].

Puc. 4.6. bjiok MOayJIbHUX KOHTEHHEPiB /151 TECTYBAHHSA HA KOPOHAaBIipyc

B YHiBepcureri lenBepa.

OnHuM 3 HAMOUTHIITUX Ta HAMCKIIQIHINIMX MPOEKTIB 3 MOAYJIBLHOTO OYIIBHUIITBA
CTajo MIBUAKE 3BefeHHs JikapHi Jleimensmnanb B neHtpi manaemii COVID-19 wm.

VYxanb (Kurait) (puc. 4.7). Bin po3kpuBae 3HAaUHUI TOTSHITIAN II€T TEXHOJIOTI].

Puc. 4.7. byniBauurso JgikapHi Jleiimenbmanb B M. Yxanb (Kutaif)



KonreiinepHi momy:ni nikapHi JIedmenbImans MaroTh paMHY KOHCTPYKITitO (pHC.
4.8). Hecyui Oanmkm Ta KOJOHHM BHUTOTOBJICHI 3 XOJOAHOJAC(HOPMOBAHOI CTall
3BaproBaHHsaM [2]. Kapkac oOmIMTHI METaJICBUM JIUCTOM Ta YTEIUICHUH MiHEPaJIbHOO
Baroro. [lokpiBis OCHalIleHa CHCTEMOIO TEIUIo- Ta Tiapoi3ofsmii. B mpoekti

BUKOPHUCTaH1 MOAYJIl ABOX TUMIOBUX PO3MIpIB 3X6%X2.9 M Ta 2X6%2,9 M .
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Puc. 4.8. Koncrpykuist MoayabHuX 0J10KiB JikapHi JlelileHbmans B
M. Yxanb (Kuraii)
3HAYHUM BHUKJIMKOM Yy MPOEKTI JIIKAPHI CTaJO HAIIOBHEHHS KOHTCUHEPIB, aKe
HE 3Ba)KAIOYM HA iX MOJYJBHICTh, BOHM BUKOHYIOTH pi3HI (PyHKIIi Ta NOBUHHI OyTH
MO€AHAHI TIEBHUM YMHOM. TakoXX CJiJ BpaxOByBaTH, IO JIKApHS Mae€ CKJIaJaHe
IH)KeHEepHE O00JIaiHaHHs, sSKE MOTPIOHO 3’ €HYBATH MK OKPEMHUMH MOJYJISIMU Ta
MaricTpajibHUMHU JiHIsIMH. PeanizyBaTH Lel MPOEKT CTaJO0 MOXIMBUM BUKIIIOYHO 3
BUKOpHUCTaHHAM TexHosiorid BIM. Ta He 3Bakatoun Ha BC1 CKJIAJHOII, TPOEKT OYB
3aBepuieHui 3a 12 qHiB, 3 26 ciunsa 2020 poky no 6 motoro 2020 poky. JlikapHs 31aTHa

npuitasaTa 1600 namienTiB 3 meanuHuM nepconanom 2300 ocibd



Binb1IicTe KOHCTPYKIIIHA MOTYILHUX Oy AiBEIb MalOTh CX0K1 TrabapuTHI pO3MIPH,
a/pKe iX MOTpPIOHO TPaHCIOPTYBATH BiJM MIANPUEMCTBA IO MICISI BCTAaHOBIJICHHS.
BinnmosigHo no IlpaBun AOpOXKHBOTO Pyxy YKpaiHH JO3BOJSETHCS IMEPEBE3CHHS
BEJIMKOTa0apUTHOTO BaHTaXy IIUPUHOIO 2,6 M, BHUCOTOIO 4 M, JOBXHUHOIO 22 M
(BpaxoByrOUM BUCOTY Ta NOBXHHY Tsrada) [38]. Takoxk € oOMexeHHs 3a Baroro -
HaBaHTaXEHHS HAa OJWHOYHY Bich 11 T, 3ABO€EHY OCh 16 T, CTpo€eHy OCh 22 T. SIKIIO
MOPIBHIOBATH 110 Bary 31 CTaHJAPTHUMH MOPCHKUMHU KOHTEHHEpaMu — BOHU MalOTh
MakcuMaibHy Bary Opyrro 24 1. Bce, mo mnepeBullye i 3Ha4YeHHS MOBUHHO
TPAHCIIOPTYBAaTUCS 3a CIELIaJbHUMU TpPaBUJIAMU TEpEeBE3eHHS HEOE3MEeYHOro
BAHTAXY, BUKOPHUCTOBYIOUHM CIELIAIbHY TEXHIKY, IO 3HAYHO 30LIbLIyE BapTICTh
BCTAHOBJICHHS.

JI71st HiBENIOBaHHS BIUIMBY ra0apuTiB HA KOHCTPYKIIIO MOAYJIbHUX OYJIWHKIB,
yropcbka kommanis Continest po3poOuna ckimaaHi MOy, sIKi HE MOTPEOYIOTH
BUKOHAHHSI CKJIAJHUX MOHTaXHHUX POOIT Juist 300PKH, a € CHEIlialbHO pO3pOOICHUMHU
mexanizmamu [50] (puc. 4.9). Moaens Standart CN20 mae Bary 1850 kr Ta HacTymHi
po3MIpH:

— y 3akputoMy crtani: 6058x2440%555 mwm;
— poskputuii: 6058x2440x2776 mwm;

— BHYTpilHA BucoTa: 2504 mm;

— BHYTpIlmHA mupuna: 2315 mm;

— BHYTpILIHSA JOBXHHA: 5791 MM.



Puc. 4.9. Ilpouec po3kiaaganns moayaro Contsnest Standart CN20.

Po3zkiiaganHs Takux cCUCTEM 3aiiMa€ BChOTO JEK1IbKa XBUIMH 0€3 BUKOPUCTAHHS
cnenianizoBaHoro obOnaaHaHHs. Lle pimeHHs 3a0e3nedye CKOPOYEHHsS BUTpaT Ha
JoricTuky Ta 30epiranHs Ha 80%, amke oJHA BaHTaXiBKa 3/1aTHA TPAHCIOPTYBAaTH

oxHovacHo 10 Takux moyiB (puc. 4.10).

Puc. 4.10. TpancnopTyBaHHs Ta BCTAHOBJICHHSI MOYJIiB Y 2 MOBEPXH.

Matu mnoniOHuii KOHTEHWHEp HE O3Hauyae oOMexeHHs Tuiony Oymismi. Jlyxke
MMO3UTUBHOIO OCOOJIMBICTIO MOJYJIB II1€1 KOMITaHIi — MOXJIUBICTh TpaHChHOpPMYBaTU
OyniBenbHU 00’ eM. SIKIO MOCTABUTU JEK1JIbKa OJIOKIB TIOPYY, MOXKHA JIETKO 3HSTH

BHYTpIIIHI MEPEMUYKHA Ta OTpUMATH Beduke npumimieHHs (puc. 4.11). o mworo



CKJIaJIaHHS MOXKHa TMiJ €IHATH MEHIIUK MOIYJIb Standart CN10 po3mipom

3000%x2440%2630 mm. Takoxk € MOXKIIMBICTh BCTAHOBUTU MOAYJI y J€K1JIbKa MOBEPXIB.

Puc. 4.11. Beamke npuMminieHHs, 3i0paHe 3i cranapTHuX 0JIOKIB.

Kommanis Continest migHsaa BaXJIMBE MUTaHHS B PO3BUTKY MOIYJIHHOTO
IIBUJIKOMOHTOBAHOTO OYyAIBHUIITBA — YHIi(iKallisg TUIMOPO3MIPIB OKpEeMHUX OJIOKIB, a
TaKOXX MOJKJIMBICTD iX IIBHUIKOTO Ta HAIIWHOTO 3’€HAHHS B €IUHY, OLJIBII CKIIAIHY
cucteMy. Cnig mam’araty, mo OyAiBis — 1€ He JIMIIE Hecydya KOHCTPYKIis, CTIHH,
mijajora, gAax. BaxnauBy posb BIIrpae cydacHe, 3py4yHE Ta HaJiiHE 1H)XXEHEpHE
obnagHanHs. ToMy npueaHaHHS OKpeMUX OJIOKIB TOBUHHO 3a0€31eYyBaTH CTBOPEHHS
3arajbHOI IH)KEHEPHO1 CUCTEMHU.

[Ile omHWM mNpPaBWIBHHM KPOKOM 3 YHi(ikamii CBO€l MPOAYKIi CTaso
BUTOTOBJICHHs caHiTapHoro By3ima CN Sanitary (WetCell), skuii 1o6pe nomaeTses 10
3’enqHannx Mk cob6oro CN10 ab6o CNZ20. ¥V upomy 0610111 BCTAaHOBJIEHUM YHITA3,
pakoBHHA Ta nyml. Bid 3a0e3nedeHuii HarpiBayeM JJisi Tapsyoro BOJOTIOCTAYaHHS Ta
Ma€ HACTYIIHI XapaKTEPUCTUKU:

— 30BHiIIHI po3Mmipu: 2440x1503 mwm;



— BHyTpimH1 po3mipu: 2340x1403 MM, 3a51eKHO B TaHEIEH, 10 3aCTOCOBYIOTHCS 3a
Oa’kaHHSM 3aMOBHHKA;

— Bara: B 3aJIC)KHOCTI BiJl BUKOpUCTaHHs MaTepiany: 1040 kr;

— OJHa BaHTaXXIB 3AaTHa IMCPEBO3UTHU 9 TaKUX KOMILICKTIB.

Puc. 4.12. Canitapuuii 0JI0K.

Posymiroun, mo VYkpaiHa 3apa3 K HIKOJIU TOTpedye pIlIeHHS s
ITBHIKOMOHTOBAHUX OyliBeib, KOMMIHINA TybeprHaTop mraty Hpro-Hopk Jlxopmk
[Tataku 1 yac cBOTO BI3UTY Ha 3akapmaTTs mepenaB 18 MoayapHUX OYJIHMHKIB came
Bin kowmmanii Continest, K HaWOUIBII TOIMMUPEHUX PIIICHb JJs1 3a0e3MeUCHHS
MPOKUBaHHA JItoAeH micida karactpod y Cnonyuenux Lltarax Amepuxu.

Kommnanis Continest takoxx mporonye 6arato Moaugikaiid CBOET MPOMYKIIii.
Jlna BiticekoBux motped € moaens CN BW (Ballistic Wall), Ha siky BcTaHOBITHOIOTBCS

OpOHETTACTUHH 3 METOIO 3aXHUCTY BiJl KyJIbOBUX Momnaaans (puc. 4.13).

Puc. 4.13. CN BW (Ballistic Wall).



TakuMm ynHOM, MOIYJIbHI MeXaHi3MHU KommaHii Continest — e 0e3yMoBHO I[ikaBe
pIIICHHS, aJie HAsIBHICTh JIETaJICH, 10 PyXarOThCS 3aBXKIU MPU3BOINTH JI0 ITiIBUIIICHHS
BapTOCTI Ta 3HM)KCHHA HAJIIHOCTI. 3 HasABHOI iHGOpMaIlli HE 3pO3YMIJIO, SIKUM YHHOM
PO3B’SI3y€ThCs MPoOIIeMa YTEIUICHHS CTUKIB B IIAPHIPaxX CTiH, @ TAKOXX MK OKPEMUMU
MOAYJSIMA TIpH (pOpMyBaHHI BEIMKWAX MPUMIMIEHb. MOXIUBO € HEOOXITHICTh Y
HaBIIIYBaHHI JOJAATKOBUX OTOPO/IKYBAIBHUX KOHCTPYKIIIH, 711 (DOPMYBaHHS OLIBII

[UJTICHUX CHUCTEM.

4.4. TIpakTkKa BOJIOHTEPCHKOI JONMOMOIM MEHIKAHISIM 3PYHHOBAHMX
OyauHKiB cryaeHTaMH CXiZHOYKPAIHCHKOI0 HALIOHAJBLHOIO YHiBEpCUTETY iM.

B. Jans

Yepe3 30poiiHy arpecito Pocii Ham yHiBepcuTeT OyB NEpeMillleHHd 3
JIyrancekoi Ta Jlonenpkoi obnacti 7o M. KuiB. Tomy npoOnema BTpaTH >KuTja Ta
HEOOX1AHICTh MOIIYKY HOBOTO OJIM3bKa K BUKJIagayaM, Tak 1 3100yBadyam. CTyAeHTH
cnemiagbHocTi 192 ByniBHMITBO Ta UMBUIBHA 1HXXKEHEpIsl B3SJIM  y4acTh Y
BOJIOHTEPCHKIM MISUTBHOCTI 3 METOIO JOTIOMOTH HY>KJIEHHUM OTPUMATH HOBE JKUTIIO.
[Totpi6HO Oy10 HEAOPOTE KUTIIO, SIKE MOKHA OTPUMATH 32 Jy>Ke KOPOTKUM yac. byau
oOpaHi MOJyJIbHI MOMEpPeAHHOBUTOTOBICHI Oyniii. Kpurepiem BuOOpy BUpOOHHMKA
CTaJM EKOJIOTIYHICTh Ta fAKICTh MarepiaiiB, HEBHUCOKA IliHa, Ta WOro MicCIe
po3ramryBaHHs. B sikocTi BUpoOHHMKa oOpana kommaniss TOB butoBku TpaHc, ska
NpOTOHY€e KOMIakTHI OymuHku [42]. BoHu maroTh kapkac 3 JepeB’siHOro Opycy,
00p006JICHOTO AEPEBO3aXUCHUM 3aCO00M, YTEIUICHHS 3 MiHEpaJbHOI BaTH, IIACTUKOBI
BiKHa Ta MeTasneBe aBepi (Tabmuis 4.1). Po3mip Takoro 0yauHky ckiamae 2,4x6,0 M.
Bin KoMIIIeKTy€eThCS HEOOX1THOIO CAaHTEXHIKOIO Ta JbKkamu (puc. 4.14). 3BeneHHs
Takoi Oy/I1BJII BiIOYBAETHCS BCHOTO 3a OJIUH JICHb.

3a wac poOOTH 1O BOJIOHTEPIB 3BEPHYJHUCSA 3a jgornomoroio Oimsiie 1000
MOCTPaXXAAJIHX, IO MIITBEPKYE BAXKIIUBICTD IILOTO MUTAHHS B YKpaiHi. BctanoBneHo
O6m3bko 50 OyauHKIB, IPU IIbOMY I€peBara BijgaBajiacs JITHIM JIIOASM, YHE KUTIIO
Oyno 3pyitHOBaHO. POG0Ta MpOoBOIMIIaCS Yy MICIIEBOCTI, 110 TOCTPaXKaana BiJy 0OCTPiJIiB

nig Kueom (M. byuda, c.m.T. 'ocTromMens ToI1110).



Puc. 4.14. TlonepeanboBUroToBiaeHNi Mo xynbHUI OyanHok TOB butoBku Tpanc

Tabmuis 4.2. — Onuc MOIYIBHOTO OYAHMHKY

Ha3Ba eaxemenTa

BiaacTuBocri

Kapxkac

Hepes'sauii 6pyc, 00pobaeHuit 3aco000M JIepeBO3aXUCHUM

30BHIIIHE MOKPUTTS

danbmdopyc

BayTpimne Baronka nepes'sHa . CriHu Ta crenss OyAMHKY MICTATh
MIOKPUTTS riapoi3oNsAIiiHy miiBKy. Bitpobap’ep, mapobap’ep
YrenneHHs 100 MM MiHepasibHa BaTa (ISOvVer)-crens, cTiHu, mijajora
[Tinmora Homka obpizna 30mM. OSB. Jlinoneym. i crenero ta Ha
117171031 MpUOUTI TiHTYyCcH. ['ipobap'ep.
Enextpoobnannanns | EnekTponpoBoika BUKOHYETHCS MITHUM OaraToKUJIbHUM
npoBoaoM. OcBiTirOBaY — 2 MIT., BUMHKA4 — 2 MIT.,IOJBiiTHA
po3eTka — 3 mT. , ABTomar 16 A — 1 mr.
[TokpiBmst Hax nBockarauii . [Ipoduactun 11K 20
Bikna MeTtanoniacTUKoBi: 2 — MOBOPOTHO-BIJKIIHE,
1,0 x 1,2, M. OTHOKaMEpPHHI CKJIOTIAKET
JBepi Bxinni MertaneBi ABepl, 3aMOK, KOMIUIEKT KJIIOYIB,

MDKKIMHaTHI ABepi — |




Puc. 4.15. BcraHoBJ/1eHHS NIONIEPeTHLOBUTOTOBJIECHOT0 MOYJIHHOI'0

OyAUHKY

JlocBif moka3aB, 1[0 BUPOOHHUIITBO MOAIOHMX MOAYJILHUX OYAMHKIB HE BUMarae
HAsIBHOCTI CKJIQIHOTO O0JIaTHAHHSA, ajie Ay>Ke YyTJIUBE J0 BiJICTaHI TPAHCIIOPTYBAHHS
TOTOBOTO TPOAYKTY. TOMy B TUTaHAaX € TEPEeMIIIeHHS BUPOOHUIITBA 10 JlOHEIBKOI
o0jacTi 3 METOI0 JOMOMOTM MEIIKAHLSAM CEJHMIL, MNPWIENUX 0 M. [3tom Ta

M. CIloB’STHCBK, TOCTPaKIaTUM BiJ OOMOBUX JTii.



BUCHOBKU
CotHi  THCSY  3pyHHOBaHUX OO’ €KTIB  JKWTIA, JEKUIbKAa  MIJIBHOHIB
BHYTPIIIHBOIIEPEMIIIIEHUX 0Ci0, CBIMUATh MPO HASBHICTH HEOOXIMHOCTI 3BEACHHS
IIIBUJIKOMOHTOBAHUX OY/1IBEIIb.
Cepen TuMiB MIBHAKOMOHTaBaHMX OyJiBEeNb, caM€ MOMAYJIbHI KOHCTPYKIII,
[OTIEPEIHBO BUTOTOBJIEHI Ha 3aBOJ1 BIANOBIIAI0Th CYYaCHUM BUMOTaM IIBUIKOTO
OyIIBHUIITBA YKpaiHH.
MonynbHi OyniBii 3 BHKOPHUCTAaHHSM cydacHuX TexHoiorii BIM  narots
MOJKJIMBICTh IIBUJIKO peaji3yBaTH HAJCKIIAJHI IPOEKTH.
Buxopuctanas KOHCTPYKIIiH, IO TO3BOJSIIOTH CKIAAaTH MOIYJbHY OYIIBIIO Y
KOMIAKTHUN BHJ J03BOJATh 3HAUYHO €(EKTHBHIIIE 3IIMCHIOBATH HPOILEC iX
TPAHCIIOPTYBaHHS, ajlle B TOW K€ Yac MAalOTh HEJOJIK y BUIJISAAl YCKIaJHEHHS
TEXHOJIOT1i Ta BAPTOCTI, @ TAKOK MOKIIMBHUX BTpATaX TEIUIA B3UMKY Yepe3 MapHipu
CTIH Ta CTUKW MOJTYJIIB.
[Ipu BUrOTOBIIEHI MOAYJIB iX PO3MIpH MOTPIOHO YHI(IKYBaTH AJiA 3a0€31E€UEHHS
MOKJIMBOCTI iX 3’ €JHAHHS Y CKJIaJIHI TPOCTOPH MPUMIILIECHHS.
[IpakTrka BOJIOHTEPCHKOT AIsUTBHOCTI IO 3BE/ICHHIO IIBUJIKOMOHTOBAHUX OyiBEIh
MOKa3y€e BEJIMKUI MOMUT TaKol AISUIBHOCTI, a TAKOK HEOOX1HICTh PO3TAILIOBYBAaTH

BUPOOHUIITBO y Oe3mocepeHiit OJIM3bKOCTI O KOPUCTYBaya.
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