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(HOBHS HaﬁMeHyBaHHS{ BHIIOI'O0 HABYAJIBHOT' O 3a1<na;1y)

DaKkyIbTET 6VI[iBHI/II_[TBa, TCIJIOCHCPICTUKH Ta Ira30I10CTaA4YaHHA

(moBHE HaliMeHyBaHHS IHCTUTYTY, Ha3Ba (GaKyJIbTETy (BiILiTCHHS))

Kadenpa OyaiBHHIITBA, MICEKOT'O TOCIIOIAPCTBA Ta APXITEKTYPH

(moBHa Ha3Ba Kadenpu (IPEAMETHOI, LIUKIOBOI KOMICIT))

IHosicHIOBa/IbHA 3aMUCKA
10 MaricTepcbkoi kBajidikamiiiHoi podoTn

MaricTp

(ocBiTHBO-KBaNi(iKaIiHHKI PiBEHB)

Ha TCMY: BepTI/IKaJIBHe APMYBAHHA IJI1 OTOPOIKCHHA CTIH KOTJIOBaHIB

08.08 MKP. .00.000. 113

Buxkonas: marictpaHT 2 Kypcy, rpynu b-18m
CIeliajJbHOCTI
192 ByaiBHMIITBO Ta IMBLIbHA
1H)KEHEPIs

(ummdp 1 Ha3Ba HANPSIMY MiATOTOBKH, CIIELiaJIbHOCTI)

(npi3Bue Ta iHiLiamM)

KepiBHuk

(npi3BuLIe Ta iHiLiamN)

OmnoHeHT

(npi3BuIe Ta iHiLiaMN)

-20  poky



BIIAI'YK
KEpIBHHUKA MaricTepcbkoi kBaii(ikaliiHoi poOoTH
MaricTpaHTa

Maricrepcbka kBamidikamiiiHa podoTa Ha TEMy

BHUKOHAHA 3 3aBIAHHIM, TeMI, MICTHUTH
(ue)3rigHo (He)BiamnoBinae

apKyIIiB rpadiqvHOTO MaTepialy 1 MOsICHIOBAJIbHY 3aITUCKY 3 CTOPIHOK, MiAnucaHa
KOHCYJIbTAaHTaMH 1 Ma€ PereHsito.

1 AxryanbHiCTh TeMH, HasIBHICTb 3aMOBJICHHS MIPOEKTY MAPUEMCTBOM
OpraHizaili€ero)

2 OcHoBHuii po3ain MIP
3 Kinpkicte mpopoOieHUX BapiaHTIB IMPOEKTHUX pIlIEHh y OCHOBHOMY pPO3[IiJi, CTYHiHb JOIIIBHOCTI
NPUHHATHX CTYAEHTOM BapiaHTIB, X CIPSIMOBAHICTh Ha MOIIYK ONTHMAJILHOTO PIlIEHHS 3 ypaxyBaHHSIM OCTaHHIX
JOCSTHEHb HayKd 1 TEXHIKM. 3acTOCyBaHHS BapiaHTHMX MIAXOAIB TIPU BHPIIIEHHI pEITH MPOSKTHUX
piueHp

4  TinOuna OOTPYHTYBaHb MPUHHSATHUX PillICHb

5 PiBeHb imKEeHEPHOI MIATOTOBKY 1 epy/Iuilii MaricTpanTa

6 TBopuwuii OTEHMIAN i CTYIHb CAMOCTIITHOCTI MaricTpanTa y BUpIIlIEHH] TIOCTaBICHNUX 3324

7 HaykoBu#i piBeHb (i pOOIT JOCHIJHUIBKOrO XapakTepy) Ta TJIHOMHA EeKCIIepUMEHTAIbHUX
JOCTIDKEHb

8 3acrocyBanns EOM s BupILIEHHS 3aJa4 OCHOBHOI YaCTHHU TPOEKTY (ONMTHMI3allisi, MOACTIOBAHHS,
CAIIP, TexHi4HI pO3paxyHKH CKIaTHHUX CHCTEM Ta iH.), HAABHICTh OOTpyHTYBaHHS BuOopy THiry EOM i pexumy
BHUKOPUCTAHHS, 3aCTOCYBaHHS CTaHIAPTHUX Ta OPWUTIHANBHHUX MpPOTpaM, HASBHICTD aHANI3y pPE3YyIbTaTiB Ta iX
BHUKOPUCTAHHS y TIPOEKTI

9 BianoBigHicTh OPOPMIICHHS A0 BUMOT IFOYMX CTAHIAPTIB

10 [dorpumaHHs MaricTpaHToM rpadika NpOeKTYBaHHS;

11 TlIpakTm9yHa HiHHICTH POOOTH, MOXIIMBICTH i1 peamizarii




12 'V maricrepchpkiit kBamidikaniiiHiii poOOTI MOXKHA BiZIMITHTH Taki HEJTOMIKH:

Maricrepcbka KBasti(ikaliiiHa poboTa y HUIOMY BUKOHaHa
piBHI,
MIPH BIIMOBIAHOMY 3aXUCT1 3aCIYrOBYE Ha OLIHKY ,
a CTYJICHT 3aCIyrOBY€E Ha MPUCBOECHHS KBaJidikarii

KepiBuuk pobotu

(mocazia, HAYKOBHH CTYIIiHb)

Ha

(migmuc) (mpi3BHILE)



BIJI3UB OITIOHEHTA
Ha MaricTepchbKy KBamiQikamiiiny podooTty
MaricTpaHTa
Ha TeMy: BepTukanabHe apMyBaHHS JJI1 OTOPOJKEHHS CTIH KOTJIOBAaHIB

Maricrepcbka kBarigikaiiitna po0oTa BUKOHAHA 3 3aBJIAHHSIM,
(ue)3rizHoO
TEMi, MICTHTb apKyIIiB rpadivHOTO MaTepiany i MOsICHIOBAIbHY

(ue)Bianosinae
3aIucKy 3 CTOPIHOK.
1. AKTyaJbHICTh TeMH, HasSBHICTB 3aMOBJICHHS pobotu T IPHUEMCTBOM
OpraHizaili€ero)
2 HaykoBa HOBHM3Ha Ta MpaKTHYHA IIHHICTH pOOOTH,
3 HasiBHiCTh OaraToBapiaHTHOrO aHaJIi3y MPOEKTHUX PIllIeHb Y OCHOBHOMY PO3/IiJli, CIIPSIMOBAHOI O Ha TMOIIYK

ONTHMAJBHOTO PIMIEHHA 3 YpPaxyBaHHAM OCTaHHIX JOCATHEHb HAyKd 1 TEXHIKHM, TEXHIKO-€KOHOMI4HOrO
OOTpYHTYBaHHSI ONTHMAJIBHOIO BapiaHTy. 3aCTOCYBaHHs BaplaHTHHMX MiJXOMIB MPH BHUPILIEHHI peliTa MPOEKTHUX
piueHp

4 'nubuHa OOIpyHTYBaHb NMPUIHATHX PIllIeHb, CTYIiHb BpaxyBaHHS (aKkTOpiB OE3MEKU KHUTTEIISUILHOCTI
TOILO

5 PiBeHp MpopoOJEHHS OCHOBHOrO pillleHHs (aHalli3, TEXHIYHI PO3PAaxXyHKH TOILO), JOCTATHICTh TIIMOUHU
MIPOPOOIIEHHS OCHOBHOI'O pileHHs TSt BUKOHAHHS y MIPaKTHIII
OyIiBHHIITBA

6 HaykoBuii piBeHb (i poOIT JOCTITHHIBKOIO XapakTepy) Ta TIHOMHA eKCIIePUMEHTAIbHUX
JOCTIDKEHb

7 3acrocyBanHs EOM st BupilIeHHS 3aJad OCHOBHOI YaCTHHHM MPOCKTY (ONMTHUMIi3amis, MOIEIIOBAHHS,

CAIIP, TexHi4HI pO3paxyHKH CKIQJHUX CHUCTeM Ta iH.), OOIpyHTyBaHHS BuOOpy THimy EOM i pexumy
BHUKOPUCTAHHS, 3aCTOCYBAaHHS CTaHJAPTHUX Ta OPHTIHAJBHUX IPOrpaM, HASBHICTh aHANI3y pE3yNbTaTiB Ta ixX
BHUKOPUCTAHHS y TIPOEKTI

8 HasBHICTD y MOSCHIOBaJNBbHIN 3amucIli OOTPYHTYBAaHHS YCiX NPOSKTHHUX DIIlIeHb, CTHIb ii HAIMCAHHS
(oOrpyHTYBaIBEHUIA qu OIMMUCOBUH), BiJIMOBiTHICTH oopmeHHs bi(s) BHMOT TUI0YIX
CTaHJAPTIiB




9 [ToBHOTa BimOOpaXkeHHsI TpadiuHUM MaTepiaioM OCHOBHOTO 3MICTy pOOOTH, BIIOBITHICTH TpadiuHHX

MaTepiaiiB KOHKPETHOMY 00’€eKTy IIPOEKTYBaHHS, BUMOI'aM €CKI Ta
CIiab
10 HasiBHiCTD eKOHOMIYHOTO €(heKTy Bil BIPOBAKEHHS PE3YIIbTaTiB PO3POOKH
11 Y marictepchbkiii kBasti(ikaliliHii poOoTi MOXKHA BiIMITUTH TaKi HEZOJIKH:
Maricrepcbka KBastiikariitna poboTa y HUIOMY BUKOHAaHa Ha

pIBHI, MaricTpaHT 3aclyrOBye TPUCBO€HHS  KBasidikamii
, 32 poOOTY MPH BINMOBIIHOMY 3aXUCTI MOXE OyTH

BHCTAaBJIEHA OIIHKA

OnoHeHT

(mocana, micue poborH)

(miamuc) (mpi3Bu1LE)



dopma Ne H-9.01

BiHHUUBbKUN HAINIOHATBHUNA TEXHIYHUNA VHIBEPCUTET
( moBHE HalfMEHYBaHHS BUIIIOT0 HABYAIEHOTO 3aKIaLy )

®dakynpTeT By/IBHUIITBA, TEIJIOCHEPTETUKYU Ta Ta30M0CTaYaHHS
Kadenpa ByniBHUIITBA, MICBKOTO IrOCTIOIAPCTBA Ta APXITEKTYPH

OcBiTHBO-KBaNTI(PIKaLIIHUI pIBEHb MaricTp

CremnianbHICTD 192 ByniBHMIITBO Ta IUBLILHA 1HXEHEPIs
(ummdp i Ha3pa)

OcBiTHs TIporpama [Tpomucioge i 1MBUILHE OY/TIBHUIITBO

(mmmdp i Ha3Ba)

3ATBEP/KYIO
3asigysau kagenpu BMI'A

13 2 20 pOKy

SABAAHHHA

HA MATICTEPCBhKY KBAJII®IKAI[IHHY POBOTY MATICTPAHTA

(mpi3BuiLe, iM’s1, 110 6ATHKOBI)

1. Tema pobotu

KEepIBHUK poOOTH :

( mpi3BuiLe, iM’s1, 10 6ATHKOBI, HAYKOBHUIi CTYIiHb, BUYCHE 3BAHHS)
3aTBEP/KEH1 HaKa30M BHIIOT0 HABYAIBHOTO 3aKiany Big «“ 7
2. CTpok mofaHHs MariCTpaHTOM pOOOTH
3. Buxigni gaHi 10 po6oTH

20 poky Ne

4. 3MicT pPO3PaxyHKOBO-TIOSACHIOBAJIBHOT 3amuCKU (TMepesik MWUTaHb, $KI TOTPIOHO
PO3pOOHUTH)




. JIK T IYHOTO MaTepialt TOYHUM 3a3HAYCHHSIM B’ I3KOBUX JICHD
5. Ilepemik rpagiyHoro marepiany (3 To 3a3Haue 000B’S13K0 eclie

6. KoHCcynbTaHTH pO3/111iB IPOEKTY (POOOTH)

) . IMigmuc, nata
) [pi3Buie, iHIIIATN Ta MOcaaa
Po3znin ABJIAHHS BHaB 3aBJIaHHS
KOHCYJIbTaHTa .
TIPHUITHSIB
7. JlaTa BuUa4l 3aBIaHHS
KAJIEHIAPHHUU IIVIAH
No Ha3ga eramiB maricrepchkoi kBamidikaiitHo1 CTpoK BUKOHAHHS
3/m poGoTH eTamiB poooTH [IpumMiTKa
MarictpanT
( migmuc ) (mpi3BHILIE Ta iHiLiaTH)

KepiBHuk poboTtn

( migmuc ) (1pi3BH

1Ie Ta iHiIianm)




BiHHUUBbKUNA HAINIOHAIBHUNA TEXHIYHUNA VHIBEPCUTET
( moBHe HalfMEHYBaHHS BUIIIOT0 HABYAIEHOTO 3aKIaxy )

®dakynpTeT By/IBHUIITBA, TEIJIOCHEPTETUKYU Ta Ta30M0CTaYaHHS
Kadenpa byniBHUIITBA, MICHKOTO FOCIOIAPCTBA Ta aPXITEKTYPHU

OcBiTHBO-KBaTI(PIKaLIIHUI pIBEHb MaricTp
Hanpsim niaroroBku 19 ApxiTekTypa Ta OYAIBHUILITBO
(ummdp i na3pa)
CrernianbHICTb 192 ByniBHUIITBO Ta IUBUIbHA 1HXXKEHEPIs
(ummdp i Ha3Ba)
3ATBEP/I’KYIO
3aBinyBau kapeapu BMI'A
Moprys A.C.
“©o 2019 poky

SABAAHHA

HA MATICTEPCBKY KBAJIICDIKAL[II?'IHY POBOTY MATICTPAHTA
boriko Makcum CepriiioBuy

(mpi3Buie, iM’st, 110 GaTHKOBI)
1. Tema npoexty (po6otr) BepTukanbHe apMyBaHHS JUIsl OTOPOJKEHHSI CTIH KOTJIOBaHIB
KEpIBHUK poOOTH HpykoBanuit M. @., K.T.H., npodecop

( mpi3BuiLe, iM’s1, 10 GaTHKOBI, HAYKOBHUIA CTYIIHb, BUCHE 3BAHHS)

3aTBep/KEH1 HAaKa30M BHUIIIOI0 HaBYajdbHOTO 3akiany Bif “02” sxoBTHs 2019 poky Ne 254

2. CTpok mofiaHHs MariCTpaHTOM pOOOTH 06.12.2019 p.

3. Buxigai mani n0 poOoTH__ ApXITEKTYpPHO-OYIiBENIbHI PIMICHHS TEXHIYHOTO 00’ €KTY
IIPOEKTYBAHHS, PE3VJILTaTH I1HKECHEPHO-T'C€OJOrIYHUX BHUIIYKYBAaHb, PE3YJIbTATH OLJISAY
JITEpaTypHHUX JoKepes. bymiBag  8-MHM  1OBEpXOBa, IIOKPIBISA  INIOCKA  CYMIIIEHA,
KOHCTPYKTHBHA cXeMa KapKacHa 3 MIJIOHAMH.

4. 3MiCT pO3paxyHKOBO-TIOSICHIOBAJIBHOI 3amMCKH (MEpeliK IMUTaHb, SKI IMOTPIOHO
po3podutn) Beryn (akTyanbHICTh T4 HOBHM3HA HAYKOBMX JIOCHIDKEHb, 00’ €KT, MPEIMET,
Me€Ta 1 3a7a41, IPaKTUYHA 3HAYUMICTb, METOIHU JIOCIIKEHD )

1.HaykoBo-mocaigHa yacTUHa (OIVISLI CYYACHOI'O CTaHy IIMTAHHS, JITEPATYPHHUX JKEPEI,
JIOCBiJl BUKOPMCTAHHS, JOCIIIHKEHHS BEPTUKAIHHOIO apMYBAaHHS CTiH KOTIOBAHY HAJISIMH).

2. ApXITEKTYpHO-OYIiBENbHI PIIIEHHS TEXHIYHOrO 00’€KTY (PpO3paXyHOK INIaHYBaJIbHUX
BIIMITOK T'€HIUIaHY, cuenudikamnii Ha BIKOHHI Ta JBEPHI 3alI0OBHEHHS, €KCILIIKAIllS M1JUIOTH,
TEIUIOTEXHIYHUM PO3PaXYHOK).

3._OcHoBu Ta (QyHmaMeHTH (po3poOKa KOHCTPYKTHUBHOTO PIlIEHHS CTOBIYATOTO

dbyHIaMEHTY, 3a BiACYTHOCI IoTpedH B
I11BaJIi)

4. CknajgaHHs KaJICHJIapHOT'O rpadiky Ta
OyAreHIIaHY

5. Po3poOka 3ax0/iB 3 OXOPOHHM IIpalll Ta MUBUILHOIO 3aXHUCTY.

6. ExoHomiuHa yacTuHA (BU3HAQYEHHS EKOHOMIYHOrO €(MEKTY BII BOPOBAIKEHHSI
pE3VIbTATIB HayKOBO1 pO3pOOKH Ha MIPUKIAA1 TEXHIYHOT'O 00’€eKTY).
BucHoBKH

5. Ilepenik rpadiyHOro MaTepiany (3 TOYHUM 3a3HAYCHHSM 000B’SI3KOBUX KPECJICHb)

1. HaykoBO-HOCIITHUM pO3AlI — apK. ( IUIAKaTH, IO UIIOCTPYIOTHh PE3YIbTaTH HAYKOBO-
JOCITITHOT pOOOTH)

2. ApXIiTeKTYpHO-OymiBeNbHI pimeHHs — apk. (dacamu, IUIAHH THUIOBOLO Ta IEPIIOTO
[IOBEPXIB, PO3pi3, BY3JIH.)




3. OcHoBH 1 byHaamMenT — 2 apk. (twiad dyHAAMEHTIB, T€OJIOTIYHHUN DO3PI3 3 MOCATKOI

dbyHIaMenTiB, 1 '€0JIOrIYHMIA po3pi3 3 BapiaHTaMd ()YHIAMEHTIB)

4. Opradizaimiss  OVIIBEIBEHOTO BHUPOOHHMIITBA — 2  apk.

(kasteHmapauii  rpadik,

OVITCHILIAH).

6. KoHcynbTantu po3aiiniB poOoTH

) . IMigmuc, nara
Po3znain Tpissuime, miianm Ta nocana 3aBJaHHS BUIAB 3aBJaHHA
KOHCYHLTaHTa HpI/II\/JIHfIB
7. JlaTta Buadl 3aBIaHHS 02.09.2019 p.
KAJEHIAPHUM IIVIAH
o HasBa eramniB Maricrepchkoi kBasniikamiiHoi CIpoK BUKOHAaHHS
3/m pobotu eTariB poooTH [IprMiTKa
1 CkrnagaHHs TeXHIYHOTO 3aBaaHHs Ta Beryny g0 MKP | 02.09-06.09.19
2 HaykoBo-nociigHa qyacTiuHa 07.09-21.09.19
3 | ApXiTeKTYypHO-OyIiBEIbHI PIIIICHHS 30.09-06.10.19
4 | OcHOBH Ta (hyHIAMEHTH 07.10-27.10.19
5 | Opranizariist Oy1iBeI5HOTO BUPOOHHUIITBA 28.10-03.11.19
6 | OxopoHa mparili Ta HUBUILHUN 3aXHCT 4,11-11.11.19
7 | EkoHOMIYHA YacTHHA 12.11-17.11.19
8 | Odpopmuenns MKP 18.11-24.11.19
9 | I[loganusa MKP nHa xadenpy mist nepeBipku 25.11-27.11.19
10 | IlomepenHiit 3axuct 28.11-29.11.19
11 | PeniensyBanHs 04.12-5.12.19
MaricTpant boiiko M.C.

( mipmuc )

KepiBauk pobotu

(mpi3BHILIE Ta iHiLiaTH)

JIpykoBanuii M.D.

( mipmuc )

(mpi3BuIIe Ta iHiIiamm)




Pedepar

Jlist nopiBHsAHHA OyJi0 00paHO 2 METOIM apMyBaHHS NaIsIMU, 3 PIZHULIEIO Y
cnoco0i1 BiamTyBanHs. B oqHoMy 3 BUnaakiB OyJio BUKOPUCTAHO MaJll KBAAPATHOTO
nepepizy 1 MetToJ] 3abuBaHHA (a00 BABIIOBAHHS ), B IHILIOMY X - KPYTJIOTO, 3
nonepeaHiM OypiHHAM CBEPJIOBHH mij nmaii. JlocmikeHHs: OyI0 MPOBEAECHO B
MIIIAHOMY T'PYHTI, CEpPEIHbOIT BOJIOTOCTI, 3 MONEPEAHIM YUIUTbHEHHSIM.

ExcrnieprMeHT MpOBOAMBCSA 3 HABAHTAXKEHHSM IIITAMITy Ha BIZICTaH1 9 CM. BiJl
koTioBaHiB. Kpok HaBanTaxeHb: 300 kr. 3a maHUMU pe3ynbTaTaMu OyJIO BUSBICHO
HANOUIBII pallioHabHUNA BapiaHT apMyBaHHsA. [01aTKOBO OyJ10 BU3HAYEHO
€KOHOMIYHY €()EeKTUBHICTb KOKHOTO BapiaHTYy.

KurouoBi cji0Ba: KOTJIOBaH; Maji; apMyBaHHS.
Annotation

For comparison, 2 piling methods were chosen, with the difference in the
method of arrangement. In one case, square piles and a method of clogging (or
indentation) were used, in the other, round, with pre-drilling of wells under piles. The
study was conducted in sandy soil, medium humidity, with preliminary compaction.

The experiment was performed with the loading of the stamp at a distance of 9
cm from the ditches. Load step: 300 kg. According to these results, the most rational
variant of reinforcement was found. The cost-effectiveness of each option was further
determined.

Keywords: pit; fields; reinforcement.
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1.1 Anani3 Ta orjisi BiIOMUX PIlIEHb 110 APMYBaHHIO CTIHOK KOTJIOBaHIB.

[IpencraBneHi 3axX0/1u MO0 3aXUCTY ICHYIOUUX OYJIIBENb 1 CHOPY/IL:

1. Pi3H1 cnocoOu XIMIYHOTO 3aKPIIUIEHHS TPYHTIB OCHOBU:
cuiikaru3ailis (OJHOPO3YMHHA 1 IBOPO3UMHA), CMOJII3AIIMS 1 IEMEHTAIlisl TPYHTIB,
3aKpimieHHd Marepiajgamu Tuny "Mikpoayp";

2. [TincunenHs GpyHIaMEHTIB IUIIXOM BIAIITYBaHHS OypOBUX MaJlb
(MiKponainb);

3. [Tincunenns: GpyHAaMEHTIB METOOM BIABIIOBAHHS IMAJlb;

4. [TincunenHs GpyHIaMEHTIB 1 OCHOB 3 BUKOPUCTAHHSIM CTPYMEHEBOIO
TEXHOJIOT11 3a KJIACHYHOI0 TEXHOJIOTIEI0 1 TeXHOJorii Ty Mini-jet abo Mono-jet;

5. CrniocoOu ynamTyBaHHS BIJICIYHUX €KpaHiB abo reodap’epis;

6. ApMyBaHHSI OCHOBH;

7. Pi3H1 cmocoOu KOMIIEHCAI[IMHOTO HArHITAHHS;

8. 30UTbIIICHHS OTIOPHOIT TII0MI1 (PYHIAMEHTIB, MIBEICHHS 3a11300€TOHHUX
TUINT;

9. 3MiHa KOHCTPYKTUBHOI CXeMU OY[iBII1, BJAIITYBaHHS METAJIEBUX MOSCIB 1
TSIKIB;

10. 3MiHa KOHCTPYKTUBHUX PIillIEHb MiJ36MHOI YaCTUHU 3BEICHUX OYTUHKIB
a00 crioco0y MpoBeIeHHS POOIT MO eKCKaBallli BIAIITOBYETHCS KOTJIOBaHY Ha
JUISTHIT IPUMHKAHHSL 10 ICHYI0401 OyiBIIi;

11. OmnwmcyeTbcs METOA 3aKPIMJICHHS TPYHTIB 3 BUKOPUCTAHHAM TEXHOJIOT11
jetgrouting, KOMIEHCAIIMHOTO HATHITAHHSI

1.1.1 HenixiiliHa MeXxaHiKa, MOJIEIb MEXaHIYHOI MOBEAIHKU 1 METO MEXaHIKA
JMCTIEPCHUX TPYHTIB

3arambHa 3ajlaya MEXaHIKM TPYHTIB TIOJSATaE y BCEeOIYHOMY BHBYCHHI,
MaTeMaTUYHOMY BUPaXEHH1 1 KUIBKICHOMY ONHUCI (hi31KOMEXaHIYEeCKIX MPOIIECIB,
0 TPOTIKAIOTh B TPYHTaX IiJ HABAHTAXKEHHSAM; PO3PAaXyHKY iX Hampy>KeHO-
neOopMOBaHOTO CTaHy, MIITHOCTI 1 crifikocTi ocHOB. [19] Po3poOka Tteopii
MPU3HAYAETHCS Ui CTBOPEHHS  METOJOJIOTIM  pO3paxyHKY  HampyKeHO-
n1e(OpPMOBAHHX CTAHIB 1 OI[IHKK MIITHOCTI TPYHTIB OCHOB 1 TPYHTOBHX CIIOPY/I, KOJIN
3B'SI30K MDK HAmpyXEHHSIMHU 1 aedopmarlisiMd MPYKHOCTI 1 TIACTUYHOCTI €
a0COIOTHO HEIIHINHOT.

B saxocti Mopaemi MeXaHIYHOI TIOBEMIHKH JUCIIEPCHUX TPYHTIB MiA
HAaBaHTAXXEHHSM oOpaHa JUCKPETHA CepeoBHINa a00 B OUTBII MIHUPOKOMY MOHSTTI
«topictoaicriepcHodazoBas» CEpeOBUINE, I PO3PAXYHKOBOT MOJENI SIKOi
G131U4H1 0COOJIUBOCTI MPEACTABISAIOTHCA Y BUIIISIA1 HACTYIMHOTO KOMILUIEKCY: MOp;



CYKYITHOCT1 OKPEMUX PI3HOPO3MIPHUX E€IEMEHTAPHUX TBEPAUX YACTHHOK; TBEPJOI,
piaKoi 1 ra3onoAioHOI (a3 1 opraHiku.

MeTtoioM MexaHIKM JHUCIEPCHUX TPYHTIB Yy 3alpOIOHOBaHIA Teopli oOpaHo:
pilICHHS pIBHSAHb pIBHOBaru KpaoOBUX 1 MNPOMDKHUX TPAHUYHUX CTaHIB;
BU3HAYEHHS TE€OMETPUYHMX CIIBBIAHOLIEHb 30H HANpyXeHO-Ie()OopMOBaHUX
CTaHIB y pO3MIpi 'PaHUYHOI paBHOBECHUSIM; BUOIp (I3MUYHUX PIBHSAHb CTaHy IMPHU
OTPUMAHUX KPalOBUX 1 MPOMDKHUX YMOBAX.

KyTu BHYTpIlIHBOT 3B'I3HOCTI CIIOKOIO 1 TEPTSI KOB3aHHS MPU 3CYB1 IUCIIEPCHUX
TPYHTIB

VY nucnepcHuX rpyHTax TEPTsS KOB3aHHS PO3TJISIAETHCS MO MIKPOIUIONIAIKaM B
KOHTaKTaX, HOPMAJIbHO CTUCKAIOTHCSA 1 1010 3CyBAlOThCS €IEeMEHTAPHUX TBEPIAUX
YaCTHHOK, SIK TBepuX MikpoTel. I1ia niero mocTiiHoT HOpManbHOI cTUCKae cuiu N
1 3pyirye noTU4HIN cu T B MIKpOKOHTaKTaxX M CTUCIMBUMU 1 3pYUIyBaHUMHU
TBEPAUMH €JIEMEHTAPHUMHU YAaCTUHKAMHU BUHUKA€E HAIpyra MpyXHOCTI Ge 1 Omip
J0JIaTKOBOT'O MUTOMOTO 34erieHHs (i3uko-ximMigHoi npupoau CW, miJ BIJTUBOM
SAKOTO MPY>KHUU MaTepiall KOHTAKTIB B TOYKAX JOTUKY MEPEXOAUTh B TUIACTUYHUN
ctas. [lepexia MarepianiB KOHTAKTIB B IJTACTUYHUM CTaH TPUBAE IO PO3BUTKY HOTO
30HHU 3 HAXWJIOM MaiIaHYMK{ KOB3aHHA [0 KyTa, 110 3HAMEHY€ COOOI0 HAaCTaHHS
NePIIOro CTaHy rpaHuYHOi piBHOBaru [40].

1.1.2 KopoTkuii orssi pe3yabTaTiB JOCTIKEHHS (POpMYyBaHHS IPYKHOTO SApa
3a JIONOMOTOIO IITAMITIB

PobGota pociiicekoro iHxenepa, mpodecopa B.I. KyparomoBa BimHOCHTBCS 10
ICTOPHYHOTO PO3BUTKY MHUTaHHS TPO BHU3HAUCHHS HECY4oi 31aTHOCTI OCHOB 1
CTIHKOCTI CIOPY/DKYBAaHMX Ha HUX cropyd. Buxomsum 3 po6it Ilaykepa,
SnkoBcekoro, byccinecka, [lledpdmep, Mopa, Biaknepa i Penkuna, BiH miykaB
WMOBIpHUY BUTJIS KPUBOI KOB3aHHS B MOMEHT PYHHYBaHHS TPYHTY ITiJl BILTUBOM
MICIIeBOT HAaBaHTaXEHHS Ha (PyHIaMEHT. 3 Ii€l0 METOI0 M PO3po0OIIeHa HOBA TEOPis
CUIIy4OTO TPYHTY, 3 PACCMATPEHHOIO EIIICIB TOJOBHHX HAMpPYKEHb B PI3HUX
TOYKAaX TPYHTy. BiH MmokaszaB, 110 €JNCH HAMPYKEHb B TOYKAX B3JOBXK KPUBOI
KOB3aHHS 3MIHIOIOTh HaXuj, a00 Hampyra MakCUMAaJIbHUX TOJIOBHUX HOPMAaJIbHUX
HaIpyT 3MIHIOETHCS y370BXK KpHUBOi KOoB3aHHS. OJHAK OMYy, SIK 1 IHIITUM BYCHUM
TOTO 4Yacy, HE BJAJOCS 3HAWTH aHAJNITUYHUN BUpa3 IMX JIiHIN KoB3aHHI. ToMmy B
moromy 1889 p B.I. KyparoMoB mpoBiB mepiie B CBiTi €KCIEpUMEHTAIbHE
JOCIIPKCHHS] PYWHYBaHHS TIIIAHOTO TPYHTY Tif (QYHAAMEHTOM 32 JTOTIOMOTOIO
6e3mocepenHboro GororpadyBaHHs nmpusM BunmpaHHs rpyHTY [33]. Ha mamronky
8 mokazana Qororpadisa Kyparomosa No2.
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1 - dbynagamenr, 2 - mpu3Ma BUIIOpA TPYHTY
puc. 1.2 - KaptuHa 1BOCTOPOHHBOTO BUITUPAHHS 3pyHHOBAHOTO
IPYHTY 117 QyHIaMEHTOM

ExcnepumenTansHO OoTpuMaHi (pakTW4YHI Martepiaau SBISIOTH CO0O0I0 €IuHI
JOKYMEHTH, 110 JAI0Th MOKJIUBICTh YSIBJICHHS PO TE, SIKI MPOLECH MPOTIKAIOTH Mij
BIJIUBOM MICII€BOi HABAHTAXKEHHS TPYHTY.

VY Himeuuuni B 1938 p Oyna ony0siikoBana ortorpadis pyxy MilaHUX YaCTUHOK
M7, HaBaHTaXEHHSM, 3pOOJIEHOT JO0 IMOYaTKy IMpollecy PYWHYBaHHS TIPYHTY B
MPY>KHOT YaCTUHU KPUBOi «HaBaHTakeHHs-ocigaHHs» A. Illaiinirom, 1 mokazano Ha
MAaJIFOHKY 9:

g

puc. 1.3 - ®otorpadis pyxy mimaHux YaCTUHOK ITiJ] HABAHTAKEHHSIM [0
MOYaTKy MPOIIeCy PyWHYBaHHS

VY HacTymHiI POKH EKCHEpHMEHTAJbHI Ja0OopaTOpHI JOCTIKEHHS XapakTepy
nedopmariii ocHOB ()yHIaMEHTIB MMPOBOJIAIIMCS B OCHOBHOMY Ha IMIIIAHUX TPYHTaX
[34 Mamumes M.B., 1971]; [9 bepe3annes B.I'. i in., 1958]; [35 MiHukoBckii
M.III., 1957]; [27 T'opbynoB-ITocamoB M.1., 1982] ta ixmii.



B.I'. bepezannieB mjisi HaOMMXKEHOTO PIMICHHS B YMOBaX IIJIOCKOI 3ajadvi
MPUIYCTUB, 1110 YIIUIbHEHE PO B MIIIAHOMY I'PYHTI Ma€ BUIJISLA PIBHOOEIPEHOTO
MPSIMOKYTHOT'O TPUKYTHHUKA 3 TIMOTEHY3010 PIBHIA UpPHHI pyHIaMeHTy [9].

VY nuinyBaToO-TAMHUCTUX IPYHTaX MOAIOHI TOCTIIKEHHS MPOBOAUINCS

[[T1.1. €BnokumoBum 1952], [B.K. Pemi3zHIKOBUM THCSYa AEB'ATCOT COPOK BICIM],
[Karanoscekoro C.€., 1973] Ta 1H. JloCHiJKEHHSI CTIMKOCTI IUX TPYHTIB
MIPOBOJMIIOCH 3a IOMTOMOTOI0 3HIMHMX NapagiHOBaHUX eKpaHiB [7].

3a pomomoroio ekpaniB, C.€. KaraHoBcbka eKCIEpUMEHTAJIbHO BH3HAYMIIA
po3Mipu 1 GOpMy MNPYNKHOTO 1 YHIUIBHEHOTO SiJIep, 110 BUHUKAIOTh B OCHOBAaXx 3
3B'SI3HOTO TPYHTY 0pH Jii HAa SKOPCTKUM IMOPCTKUM IITaMI IEHTPajJbHOT
BEPTUKAIbHOI HABaHTaXEHH: [31]. BOHa BCTaHOBMJIA

MOCJIITIOBHICTh PO3BUTKY Jedopmalliii 1 BIUIMB CTyHEHS iX PO3BUTKY Ha
JIOCSITHEHHST OCHOBOIO TPAHMYHOrO MO CTIMKOCTI craHy. Ha mepmux malmisax
HABAaHTAXXEHHS YaCTKU IPYHTY PYyXarOThCS B OCHOBHOMY BHM3 3 Jy’K€ HE3HAUHUM
BIAXWJIEHHSM, L0 CBIJYUTh IPO PO3BUTOK B OCHOBI Mpollecy yuiuibHeHHd. [lpu
HaBaHTaxkeHH1 30 ... 40% Big KpUTUYHOI MO CTIMKOCTI 1HTEHCHUBHICTH OIAIU
30UTBIIYETHCS, OLTBII TMOMITHUM CTAa€ BIAXWICHHS YaCTUHOK B CTOPOHH, IPOIIEC
yIiibHEHHS 3aBepinyerhbes (Pucynok 10).

puc. 1.4 - ®otorpadis 3MilIeHHs TITUMHUCTUX YACTUHOK B KIHIII MPOIIECY
YIIUTPHEHHS ITiJT HABaHTaKSHHIM

3 momanbpIIuM 30UTHIIIEHHSM HAaBAaHTAXEHHS TPAEKTOPIl MEepPEeMIIIeHb YaCTUHOK
HaOyBalOTh KPHUBOJIHIMHUN XapakTep, IHTEHCHUBHICTh OMNAAW 3pOCTa€, JIHIT
KOB3aHHSI BUXOJSTh Ha MOBEPXHIO TPYHTY, 3CYBA€THCA TOBIA PO3BUBAETHCS [0
po3mipiB 3,5 b Bij oci BIpaBo 1 BIIIBO B IUTOMIMHI MIONIBY IITaMIIa, A¢ b - mmpruHa
mramna, 1uB. Mamorok Nel 1. [Ipu nocsrHeHHI OCHOBOIO TPAHUYHOTO IO CTIHKOCTI
CTaHy Ha MOBEPXHI TPYHTY CIIOCTEPITAETHCS PO3TPICKYBAHHS 1 XBUJISI BUITHPAHHS.



puc. 1.5 - JIiHii pyXy YaCTUHOK I'PYyHTY MIPU HAaBaHTaXEHH1 OJIU3BKOIO J10
TPAaHUYHOI MO CTIMKOCTI

JlocnigaMu BCTaHOBIIEHO HasIBHICTH YIIUIbHEHOTO fAJIpa 1 IPY>KHOIO HOro YaCTUHU
- TIPYXXHOTO si/ipa, MPUYOMY NPHU HABAHTAKEHHI MEHIIE KPUTHYHOI MO CTIHKOCTI
YITKO BUJIUISIETHCS MPY>KHA YACTUHA YIIIILHEHOTO 5A]Ipa, a IPU KPUTUYHIN IPaHUYHO
YIIUTBHEHE SIAPO, MPUETHAHE J0 MiOIBH IITaMIIA SIK TBepe Tuo. [IpykHa yacTuHa
spa GOpPMY€ETHCS BXKE MPU HaBaHTaXKEHH1, 1110 cTaHOBUTH 30 ... 40% BiJ KPUTUYHOT;
BOHA Mpuisirae Oe3mocepeaHbO 1O MIJIONIBU IITaMIia, Onu3bka 3a (OpMOIO 0
PIBHOOEIPEHOTO KPUBOJIMHEHHOMY TPUKYTHUKY BucoToro 0,45 ... 0,55 b, (pucyHok
Nel2).

puc. 1.6 - Bua npy>xHoTO0 siipa B KiHIII IPOIIECY YIIUIbHEHHS TPYHTY Mij
HaBaHTAXCHHAM

dopMyBaHHSI YIIUIBHEHOTO fAllpa B IIJIOMY 3aBEPIIYETHCS MPH JOCATHEHHI
HABAHTAXXEHHSM 3HAYCHHS, ONM3BKOTO O KPUTUYHOTO TPU PI3KOMY 3pPOCTaHHI
IHTEHCUBHOCTI OMaI¥ IITamIa, Mpy MbOMY YIIUIbHEHe sapo mae Bucoty 0,9 ... 1,0
b, (pucynok Nel3).



puc. 1.7 - Bua yuiiibHeHOTro smpa TPYHTY an KpI/ITH'-IHOMy HaBaHTAXXEHHI MO
CTIKOCTI OCHOBH

TakuM YMHOM EKCIEPUMEHTAIbHO OTpHMaHi (opMma 1 po3MipH YIIUIBHEHOTO
a5pa, SIKi MOXYTh BUKOPUCTOBYBATHCS JUIsI pO3pOOKH MOJEINI PO3PaXyHKY HOTO
KOH(]Irypalii 1 po3MipiB B 3aJI€KHOCTI BiJl IPyHTOBUX YMOB 1 pO3MIpiB.

B nporieci po3poOku Teopii rpaHUYHOT piBHOBAru HiMelbkuii BueHUM [Ipanarib
(1921) mokazaB B po3paxyHKOBiii cxemi (pucyHok Nel4), 1m0 mnpu YacTKOBO
3aBaHTAXKEHOI 3 TOBEPXHI CEpeOBHUINA B Hi YTBOPIOETHCS CHUMETPUYHO OCI
OpIWHAT 30HA Yy BUIJIAMI KIWHA, YTBOPEHOTO TPYHTOM, YIIUIBHIOIOTHCS Mij
HaBaHTaXxeHHsM. L{ell KIuH, TICHO MOB'A3aHUMN 3 TUTUTOIO CIIOPYAH 1 IEPEMIIIAETHCS
BHU3 pa3oM 3 HEW SIK MPHUEIHAHE TBEpIE TUIO, PO3UIUPIOE B CTOPOHU 1 BHU3
HABKOJUIIHIN TPyHT. Tak BUHMKA€ BUTICHEHHS IPYHTY B IPAHUYHOI 3 KIIMHOM 30HI.
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puc. 1.8 - Po3paxynkoBa cxema 1o JI. [Ipanaris

IIpoBeneHi pi3HI AOCHIIPKEHHS TIOKa3ajdd, IO B TIPOIECi 3ariauOiIcHHS
(GbyHIaMEHTIB 1 MITAMIIIB JiHIS KOB3aHHS MPU BUTICHEHHI T'PYHTIB B HaTypi MalOTh
CKIAJHUI XapaKTep depe3 YTBOPEHHS il 3aBaHTAXKEHOK0 IUIMTOI0 YMOBHO
TPUKYTHOTO siipa 200 TOTO X KJIMHA 3 YIIUIBHEHOTO TPYHTY, TaK SIK HACIpaBIi
dbopma sipa B pi3HUX TPYHTAX 1 mpu pisHUX PopMax (PyHIAaMEHTIB MAIOTh PI3HY
KOH(Irypairiro i HOCUTh 3MiHHHH XapakTtep. Came 1€ Ipo Halae PO3KIMHIOIOYNI
BIUTUB Ha HABKOJMWINHIA TPYHT 1 TpPH TEBHIH KPUTUYHOMY HAaBaHTAKCHHI



MPU3BOAUTH 10 MOBHOI BTpaTH OCHOBOIO CTIMKOCTI B yMOBaX BUTICHEHHS 1 BUIOpa
TPYHTY 3-TiJ mTamma abo GyHaaMeHTy, abo IUIMTH criopyu. [5-6]

TouyHe pilIeHHS TakUX 3a7ad JOCUTh Ba)XKO 4Yepe3 HEIOCTAaTHIO BHBYEHICTh
(dopMu siipa B pI3HUX TPYHTOBUX YMOBaX 1 HEOOX1HOCTI BpaxyBaHHs BJIacHOI Baru
TPYHTY fK Jesikoi 00'eMHo1 cuiu [12].

1.2 BucHOBOK

[IpoBeneHO MOBHOIIHHI AOCTIIKEHHSI OUIBLIOCTI JTOCTYNMHMX JDKEpen AaHOoi
oOnacTti. Ha nanuit MOMEHT iCHY€e Maca KOHCTPYKTUBHHUX pILIEHb II0A0 cTadi3arii
OCHOB, aJIeé TAaKOX HEOOXIJHO BIJ3HAUWTH, 1110 OUTBIIICTh 3 HUX MA€ Psii ICTOTHUX
He10J11KIB. P0o3p00ieHO HeMOCTaTHS KUIBKICTh METOAUK IOJI0 CTaliIi3alii OCHOB
dbynmnamentiB. Tema JOCHUKEHHS € JIOCUTh HOBOK 1 Ma€ HEBEIUKY
€KCIIEPUMEHTAIBHO - TeOpeTUYHY 0a3y. OiHaK BapTO 3a3HAUYUTH TEOPi0 HENIHINHOT
MEXaHIKd TPYHTIB, CIIPOMOXHICTh SIKOT MiATBEpKEHA YUCICHHUMHU HATYpPHUMH
EKCIIEpUMEHTaMHU.



1.3 JlocnigkeHHS METOIB BEPTUKAILHOTO apMYBAaHHS CTiH KOTJIOBaHY.

Jlist mopiBHSHHS Oyno oOpaHO 2 METOAM apMyBaHHSA MHAJISAMH, 3 PI3HULEIO Y
cnoco0i1 BiamTyBaHHsA. B oqHOMY 3 BUnakiB Oyj0 BUKOPUCTAHO Najlil KBaJPATHOT O
nepepizy 1 Meron 3abuBaHHS (200 BAABIIOBAHHA), B IHIIOMY K - KpPYIJIOTO, 3
nonepeaHiM OYpIHHSIM CBEpAJIOBHH Mija mamii. JochimkeHHs Oyi0 MpPOBEIEHO B
MIIIAHOMY T'PYHTI, CEpPEIHbOI BOJIOTOCTI, 3 MONEPEAHIM YUIUTbHEHHSIM.




1.3.1 Po3rmssHemMo MeTon 3 momepeaHiM OypiHHSIM CBEPAJIOBUH IS TIANb
KpYIJIOrO mepepisy.
JloBxxuHa najb: 68 cM.



HiameTp mane: 2,5 cM.

Biacransb Bin migomBu mrammy: 9 cM.

Kpoxk Mix nansimu: 10 cm.

K-ctb nmans: 4 mr.

Yac BUTPUMKH KOKHOI'O HABAaHTAXKEHHS: 15 XB.

[IpoOyproemo 0TBOPH AJisl Tajib, 3 BUOOPOM TPYHTY.




30upaeMoO YCTAaHOBKY /Jii HaBAaHTAKEHHs INTaMIy Ta 3aMmipiB OCiIaHHS.
Buxonyemo kotiioBaH rimubOuHo0 28 cM. Ta po3mipamu 60x37 cMm. HaBanTaxxyemo
noyaTtkoBo Ha 300 kr.

Butpumyemo HaBaHTaXKEHHS MPOTATOM 15 XBUIUH. 301IBITYEMO HaBaHTAXKCHHS
1o 600 kr.




[Tpu naBantaxkenHi B 600 Kr, mTaMim ociB Ha 2,2 CM. 31 CTOPOHU KOTJIOBaHy, Ta
Ha 0,3 cM. 3 MPOTUJIEKHOI, MOYAIH YTBOPIOBATHUCS TPILIMHU IO TpamneleigalbHii
(bopMmi B CTOPOHY KOTJIOBaHA Ta HEBEJIMKI OOPYILIEHHS.

30u1pmrnn HaBaHTaxKeHHS 10 900 kr. OcimanHs 30UTBIIMIOCS 10 9,2 CM.
31 CTOPOHHU KOTJIOBaHY, Ta HAa 9 CM 3 MPOTHIICI)KHOT CTOPOHH.

30UThIIMIIOCS  OOpYIIEHHS, CIOCTEPITaeTbCcsl HEMPUPUBHE OCITaHHS,
OCHOBa HE 3/1aTHa yTpuMyBaTH HaBaHTaxeHHs B 900 kr. [lomampmie yTpumaHHs
HaBaHTaXeHHs Ha piBHI 900 Kr. MpU3BOAUTH 10 KaTacTpodiuHUX PYWHYBaHb 1
MOCTIMHOTO OCITaHHS.




1.3.2 Po3rasineMo METO/1 3 3a0MBaHHAM Mallb KBAJPaTHOTO MIEpeEPi3y.

JloBxxuHa najnb: 54 cM.

Po3wmip nanb: 3x3 cwm.

Biacransp Bin migomBu mrammy: 9 cM.

Kpoxk Mix nansimu: 15 cm.

K-cTp mane: 3 mr.

Yac BUTPUMKH KOKHOI'O HABAaHTAXKEHHS: 15 XB.

3a0uBaemo 3 mai 3 BIAMOBIIHUM KPOKOM Ta pO3MipaMu.

30upaemMo yCTaHOBKY [JIsl HABAaHTXKEHHS IITAMITy Ta 3aMipiB OCIAaHHS.
Buxonyemo kotioBaH riubuHoIo0 28 cM. Ta po3mipamu 60x37 cm. HaBantaxyemo
nmo4yatkoBo Ha 300 Kr.



ITpu 300 xr. HE cnocTepiranocs ocigaHHs. 30UTBIININ HABAaHTAXKEHHS 10
600 kr.

CrnocrepiraeMo OciIaHHs MiAOIIBH IITAMITY 31 CTOPOHH KOTJIOBaHY Ha 2,15
cM., Ta Ha 0,3 cM. 3 IPOTUJICKHOT CTOPOHHU, YTBOPEHHS IPIOHUX TPILIUH.

[Tponopxuin HaBanTaxeHHs 10 900 Kr. ocigaHHS 31 CTOPOHU KOTJIOBaHY
30uTbIIUIIOCS 10 4,3 CM. 3 TIPOTHIICKHOI CTOPOHM 110 3,9 cM. 3’sBUIIMCS 3HAYHI
TPIIIUHU B OCHOBI, SIK1 IGMOHCTPYIOTh apOYHUN e(PEeKT.

4.+
[

[Iponopxuiu HaBaHTaxxeHHs wtamny g0 1200 kr. Cnoctepiraerbcs
MOCTiIHE OCiaHHA, OCHOBAa HE 3/aTHa BUTPUMYBATH Taky Bary. OcimanHi 3i



CTOPOHHM KOTJIOBaHy 8,9 cM., 3 mpoTuiiexHoi cropoHu 7,9 cm. Ilpu cmpoOi
YTPUMaHHS HaBaHTa)XE€HHA Ha piBHI 1200 Kr., crmocTepira€TbCsi MNOJANbILIE
ociianHs 10 16,4 cM. 1 gaii, yTBOPEHHS TPILIUH Ta OOPYILIEHHS.

1.3.3 Jliarpamu ociaHHs.
MeTton 3 norepeAHiM OYpiHHSAM CBEPIOBHH JIJIS TIAJIb KPYTJIOTO

nepepisy:
CM. i Cwm.
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Merton 3 3a0MBaHHSM IMaJlb KBaIPATHOTO TIEPEPI3Yy:
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1.4 BucHOBOK.

3 nociipKkeHb, Oylno BHUSBICHO TOW caMHil e€(peKT HENPUPHUBHOTO OCIIAHHS
OCHOBHM ¥ YTBOPEHHs OOpYIIEHb CTIHOK KOTJIOBAaHIB, MPU JOCATHEHHI TPaHUYHO
JOITyCTUMOTO HABaHTa)KEHHS Ta BTPATH CTIMKOCTI. B peabHUX yMOBaxX MOCTIHHOTO
HaBaHTAKEHHS, OCIaHHSA TPU3BOIUTH 10 OE3MOBOPOTHOTO OOPYIIEHHSI CTIHOK
KOTJIOBaHY, TaK SIK BUTICHEHUH TPYHT HEMA€E MOXKIIUBOCTI OLTBIIIE CTHCKATHCS.

IIpu mpoekTyBaHHI KOTJIOBaHIB, TOPSAJ 3 ICHYKOUYOIO OYIiBIIe0, HEOOX1IHO
BPaXOBYBAaTH JaHE SBWINE, TaK SK HEXTYBaHHS apMyBaHHSM CTIHOK KOTJIOBAaHIB,
TSATHE 32 0000 3HAYH1 30MTKHU Y 3B’ 513Ky 3 HEMHHYYHUM OOPYIICHHSIM CTIHOK.

SAx MoxxHa mo6aunTu 3 rpadikiB, oCigaHHA 1 pyHHYBaHHS HaNpsAMY 3ajIeXkKaTh Bij
HaBaHTKEHHs. Metoa 3a0uBaHHs (BIABIIIOBaHHS) MaJb KBAJIPATHOTO TEpepi3y
3abe3reuye yTpUMaHHS 3HAYHO OUTBIIOr0 HAaBAaHTAKCHHS, 32 PAXyHOK YIIUIbHEHHS
TPYHTY HABKOJIO HUX, 0€3 OOpYIIECHHS Ta 3HAYHO MIBUJIIIIE YIAMITYBAaHHS, III0 HAJA€
nepeBary JaHOMY METOJy Ta 3yMOBIIIOE MOTO BUKOPUCTAaHHS MPH MPOEKTYBaHHI
KOTJIOBaHY TOPsJ 3 iCHYIO4Ot0 OyniBnero. [lane pimeHHs Moxke OyTH peali3oBaHe
0e3 CKJIaJHUX TEXHOJOTi, 3a pPaxyHOK CTaHJAPTHUX OYAIBEIbHOI TEXHIKH Ta
MaTepiais.



2. ApXiTeKTypHO-Oya1BEIbHI PILLICHHS

OCHOBHUM TNPU3HAYEHHSM apXITEKTYpU € CTBOPEHHS CHPHUSTIMBOIO 1 0€3MEeYHOro
JUIsL ICHYBaHHSI JIIOAWMHHU >KUTTEBOTIO CEpe/lOBHUINA, XapakTep 1 KoM(popTaOeabHICTh
AKOi BU3HAUanacs piBHEM PO3BUTKY CYCHIIbCTBA, HOTO KYyIbTYpOIO, TOCSTHEHHSIMU
HayKd 1 TexHIk. lle >KuTTeBe cepenoBULIE YTUTIOETbCS B OYyMIBIAX, L0 MalOTh
BHYTPIIIHIA MNPOCTIp, KOMIUIEKCAaX OyJiBellb 1 CHOpPYHA, OPTraHi3yloYuX 30BHILIHINA
IPOCTIP: BYJIHUILII, IJIOLII 1 MicCTa.

VY cydacHOMY pO3yMiHHI apXITEKTypa — MUCTELTBO MPOEKTYBaTH 1 Oy 1yBaTH Oy 1B,
criopyau i1 iX KoMmIiekcu. BoHa opraHi3oBye BCi KHTTEBI mporiecd. Pazom 3 Tum,
CTBOPEHHSI BUPOOHUYOI apXiTEeKTypud BHMAara€ 3HaA4HMX BUTpAT CYCHUIbHOI mparli 1
gacy. Tomy A0 BHUMOr, M0 MNPEISBIAIOTHCA 7O apXITEeKTypd pa3oM 3
(GYHKIIOHAIBHOIO JOLUIBHICTIO, 3PYYHICTIO 1 KPacoro, BXOASTh BHUMOTH TEXHIYHOT
JOLIBHOCTI 1 €KOHOMIYHOCTL. OKpIM palioHaIbHOTO TUIAHYBAHHS MPUMIILLIEHbD,
BIJIMOBIIHUM TUM a00 1HIIUM (GYHKIIOHAJIIBHUM IpoOIlecaM 3PYUYHICTh BCIX OymiBesb
3a0€3MeUy€eThCsl  MPABWIBHUM  PO3MOJLIOM  CXOMiB, JIPTIB, PO3MIIICHHAM
yCTaTKyBaHHS 1 1H)KEHEPHMX NPUCTPOiB (CaHITapHI NpUIaaAH, ONAIIOBAHHS,
BeHTWIAMIs). Takum unmHOM, (opma OymiBiai O6arato B YOMYy BHU3HAYAETHCS
(GYHKITIOHAJIPHOIO 3aKOHOMIPHICTIO, aJie pa3oM 3 TUM BOHa OYIYEThCS IO 3aKOHAX

Kpacw.

2.1 Xapakrepuctuka OymiBii

Bocbemu nmoBepxoBuii 0ynnHok niependaydae 40 kBaptup. [lepmmii moBepx OymiBii —
HexuTioBuid. Ha HhOMY mepemnbadaeThCsi po3MICTUTH oOdich 1 HEOOXimHI s
HOPMAaJILHOTO OOCIIYTOBYBAaHHSI JKHTENIB KOMIUIEKCY MiAMPUEMCTBA IMMOOYTOBOTO
oOcnyroByBaHHs (MpUAMAaNIbHI MYHKTH TpaibHI, XIMYHUCTKH, APIOHI aTENbE IO
PEMOHTY MOOYTOBOT TEXHIKH).

[InanyBaHHS BHYTPINIHIX MNPUMINICHb >KUTIOBOI YACTUHU OYJIWHKY BIJIMOBIAAIOTH

BUMOTaM HOPM 1 3aBJJaHHIO 3aMOBHUKA. Ha KOHOMY 3 TUIIOBHX MTOBEPXIB



po3TamoBaHo 5 KBapTUp (ABI TPbOX KIMHATHI, TPU OAHOKIMHATHUX). KBapTupu
nependayeHl 3py4yHOro IUJIaHYBaHHS, 3 T[OBHUM KOMIUIEKTOM BHYTPILIHBOTO
YCTaTKyBaHHs, 30UIbIICHUMH 3aCKICHUMH JIOKIAMU. Byniens oOnanHaHa migTom
nacaxupcbkuM — 400 Kr.

bynisnio nepenbayaeTbcsi BUKOHATH KapKacHOIO. 30BHIIIHI CTIHM BUKOHYIOTHCS 3
LEerd, [Ky TOKPHUBAIOTh MIAPOM IUTYKAaTypKH 13 30BHIIIHBOI Ta BHYTPILIHBOI

CTOPOHH.

Tabnuus 2.1 - OCHOBHI KOHCTPYKTHBHI €1eMeHTH OyaiBii

DyH/1aMEHT MOHOJIITHI CTOBITYACT1 PyHIaMEHTH;
Criau OymaiBii LIETJISIHI;
[TmuTH mepekpuTTiB MOHOJIITHI 3aJ11300€ TOHHI;
[TmuTH MOKpUTTIB MOHOJIITHI 3aJ11300€ TOHHI;
[leperopoaku LETJIsHI,
BUKOHAHHMH 3 MOHOJIITHOI 3aJ11300€TOHHOT IIJIMTH,
KpiBns 10 BEpXY SIKO1 BJIAIITOBAHO KOHCTPYKTUBHUH IIap
OKPUTTS,
VYremnoBay MiHEpaJIbHA BaTa;
y )KHTJIOBUX KIMHaTaX, BOyJOBaHUX MPUMIIICHHSIX,
) KOpHUIIOpax - JIJaMiHAT
Ilimmoru p p ’
y Mi()TOBUX XOJaX, 3arajJbHUX KOPUIOPAX —
OeTOHHA ITiaIora,
CaHBY3J1aX Ta KyXHI1 — KepaMidHa TJINTKA;

2.2 I'enepayibHUI TUTAH Ta opraHizalis peiabedy

['enepanpHuUil T1aH PO3pOOICHNIT HA OCHOBI MPOEKTY ACTAIBHOTO MuiaHyBaHHA. [1in
3a0y/0By BiJBeJeHa TMyCTyloua [iITHKAa 1O Byl TpamBaiiHa. Emementamwu
0JIarOyCTpOIO0 € KBITHWUKH, Ta30HH, BIAIITYBaHHS CIOPTHUBHOI TUIONIAIKH, CTaIiOHY,

MICIIb BIATIOYMHKY JOPOCTUX Ta AITeH, BIAIITYBaHHS TPOTYapiB.



Paiion OyniBHUIITBA BIIHOCUTHCS 10 APYroro KiiMaTUYHOro paiiony. Kiimat pailony
MOMIpHO-KOHTHHEHTaNbHUN. [ mbuna mpomep3anHs rpyHty 0,8 M, HOpMaTHBHE
cHiroBe HaBaHTaxkeHHs — 1,11 kITa [1].

BinBenenHs moBepxHEBUX BOJ 3 TEPUTOPIi MUISHKU 3I1MCHIOETHCS MO CIUTAHOBaH1N
MOBEPXHI JI0 ICHYIOUUX JIOTKIB 1 MPOEKTOBAHUX aBTOJOPIr 3 MOAAIBLUIUM CKHUJIOM IO
penbedy.

OcHoBolO (yHIAMEHTY € CYINIMHOK MICOK NWiIyBaTuidl. Po3paxyHKOBHI piBeHb
IPYHTOBUX BOJI 3HAXOIUThLCS Ha TIIMOUHI 2,6 M B moBepxHi 3emiti. [pyHTOBI BoaM HE
arpecUBHI.

[lin3emMHi 1HXEHEpPHI Mepexi HAyTh B3IOBXK MPOI3JIB B CMy31 MDK Mpoi3gamu 1
3a0y10BOIO.

st 3a0e3nmedeHHs] CaHITApHO-TIMEHIYHUX BHUMOI, a TaK0X HOPMAJIBHOTO PYXY
TPAHCIIOPTHUX 3ac001B Ta MIMIOXO/IB NepeadayaeThCsl BIAIITYBAHHS ac(anbTHOTO
MOKPHUTTS HA MPOi3/1ax Ta TUISTHKAX.

BomoBinBig mpoXoauThs MO MPOI3MKIA YacTHHI MO JoTKax 3 yxwioMm B i=0,04%o0 B
HanpssMKy [IH-Cx Ta. BomoBimBia 3 AUIAHKK 3a0yI0BU 3a0€3MEUY€ETHCS METOJIOM

MIPOEKTHUX TOUOK OpraHizailii peibedy.

2.3 ApXiTeKTypHO-TUIaHYBaJIbHI PIICHHS

bynisns B mmani mae mpsaMOKyTHY ¢dopMmy 3 po3mipamu B ocsax 14,8 m x27,6 M,
YOTUPHAAISATH TIOBEPXIB 3 BUCOTOIO 3 M.

dacan opieHTOBaHMH B TPOCTOPI B MeEXaxX MOMYyCTHMHX a3uMyTIiB 1 3a0e3medye
MPUPOAHY OCBITICHICTH 1 HEOOXITHY 1HCOJISIIIIO.

[InanyBanbpHa cxeMa - KOpUAOpHA. PyX JMIOICHKOTO MOTOKY 3IHCHIOETHCS O OJHIN
cxonoBiii kmitmi. B OyaumHky mependadeHi JKHTIOBI, CaHITApHO-TIOOYTOBI Ta
roCroAapchbKi mpuMimieHHs. EKcrutikaiiis mpuMilieHb TUTIOBOTO MOBEPXY HABEACHA y

Tabymi 2.2.



Tabnuis 2.2 — Excrutikaiiis NpuMillieHb TUIIOBOTO MOBEPXY.

Ne HalimenyBaHHA Hﬂﬁ?a’ [Tpumitku
1 Bitanbus 14,83
2 CnanpHa KIMHATa 17,04
3 Kyxns 13,14
4 Bauna 3,55
5 Tyaner 2,02
6 Xoi 13,86
7 Knanosa kiMmHaTa 1,97
8 bankon 4.8
9 Bitanbus 20,54
10 | Kyxns 11,46
11 Baunna 3,84
12 Tyaner 2,96
13 Xoi 8,59
14 | Jlomxkus 4,0
15 Bitanbus 22,45
16 | Kyxus 13,41
17 Banna 4,14
18 Tyaner 2,64
19 Xoin 9,27
20 bankon 4.0
21 Bitanbus 24,03
22 Kyxus 12,24
23 Bauna 4.14
24 Tyaner 2,64
25 | Xon 9,27
26 Jlomxus 3,25
27 JlidbroBwmit X001 7,97
28 | TamOyp 4,12
29 | TamOyp 4,12

30 Jlomxusa He3aAUMITSIEMUX CXOJIIB 11,78

31 Hezagumisiemi cxonu 12,47

32 Kopunop 49,48

2.4 KOHCTpYKTHBHI pillICHHS

DOyHIAMEHTH:
po3mipamu migomBu GyHaaMEHTY 2.5%2.4 M, Ta OKPEMO BUKOHYETHCS MOHOJIITHAN

dbyHnaMmenTHHIA 010K (po3mipom 9.795x12.075 m) mij CXOMUHKOBO-TI()TOBY MIAXTY.

CTOBITYACTI

dbyHIaMEHTH MUIKOTO 3aKjaJaHHS I TUIOHH,

3



I'mubuna 3ansranHs ¢yHaaMmeHTtiB piBHa 2.9 M. DyHIaMEHTH BIAIITOBYIOTh Ha
BUPIBHSIHY OCHOBY. ['OpH30OHTaNIbHA T1APOI30JIAIIiSi BUKOHYETHCS IIapOM pyOepoiy.
BepTukanbHa Tipoi3oisiis CTiH MiBally, SIKI CTUKYIOTbCS 3 IPYHTOM, BUKOHYIOTH
o0OMa3KoI0 rapsguyuM OITyMOM 3a 2 pa3u MHo IpyHTOBUI. Bci oTBopu minBamy st
MPOKJIaJJaHHs CAHTEXHIYHUX KOMYHIKalid 3apo0istd po3zunmHoM  M100 13
3aJIMIIEHHSAM 3a30py Ha OCaJKy MK BEPXOM CIOPYAM Ta BEPXOM OTBOPY HE MEHIIE
10 cM. 3a30p 3aMOBHIOBATH MPYXKHIM MaTePlaioM.

CTiHM: 30BHINIHI CTIHM BHKOHAHI 3 LEINIM Ta OOJHUIIOBAHHSAM 30BHIIIHBOT
CTOPOHM Ta BCEpPEIWHI MITYKATYpKOK. BHYTpIlIHI CTIHM BHUKOHAH1 13 3BMYalHO1
nernu t=250 mm. [leperoponku npuiinari t=120 mwm.

[Tepemuuku: 361pHi 3ami300eToHHI 13 cepii 2.038.1-1 Ta ABa BUAM BUKOHAHI 110
IHIMBIyaIbHOMY 3aMOBJICHHIO (uB Taou. 2.1 ).

Cxomu: 30ipHI 3aimi300eToHHI cxonoBa momaaka JIIN®d 22.13-5, Cxomosi
mapii 1JIM 27.12-14-4 (auB 1ab1. 2.1).

Jlax: BUKOHAHMI 3 MOHOJITHOI 3ali300€TOHHOI IUIMTH, IO BEPXY SKOi
BJIAIITOBAHO KOHCTPYKTUBHUI IIap MOKPUTTS: Mapoizoisiia (2-a mapu pyoepoiay),
yTermoBad  (kepam3uT 0=100MM), IleMEHTHa CTshKka O=35 MM, IMOKpiBeJIbHA
MeMOpaHa, 3aXucHu# map (rpasii). BomoBiaBix BHYTpIlIHIHA.

BumorneHHs: BUKoHaHe 1Mo nepuMeTpy Beiei Oyaisii mupurow 1000 m.

[TepekpuTTsi: MOHOITITHE 3aJ11300€TOHHE.

2.5 TermnmoTexHIYHUN PO3PAXYHOK OTOPOIKYIOUN KOHCTPYKITIH

JIisi TIOKpalieHHs] TEeIIO130JAIIMHIX BIACTUBOCTEH OTOPOKYIOYOi KOHCTPYKIIii
3aCTOCOBYEMO YTEIJICHHS 30BHIMIHIX CTiH OymiBii i3 30BHIMIHBOI CTOpOHH. Tomy
HEOOXITHO pOo3paxyBaTH TOBIIWHY IIapy yTeIUTIOBaya 3 MIHEpaTbHOI BaTH IS
LETJISTHOT CTIHU, 03700JICHOT ITYKAaTYPKOIO.

O0’exT TPOEKTYeThCS Yy MICTI BIHHMIIS, 3TiIHO KApTHU-CXEMH TEMIIEPATypPHUX 30H
VYkpainn M. BiHHULSA BIZHOCUTBCA N0 Apyroi temmnepaTypHoi 30oHM. HopmaTuBHe

3HAUEHHs ONOPY TeILIoNepeadi Ui 1aHoi TeMieparypHoi 30uu Ry=2,5 M2 °C/Br.



[lonepenHbO BU3HAUMIM KOHCTPYKIIIO CTIHH, B 3aJI€KHOCT1 Bl KOHCTPYKTHBHHX
0COONMBOCTEN HaBaHTa)XEHHS HA CTIHY, NPU3HAYEHHS CTIHM, Marepianxy LIapis.

Cxema KOHCTPYKIIii CTIHU 300pakeHa Ha PUCYHKY 2.2.

10 130 50 10

Pucynok 2.1 - Cxema KOHCTPYKIIii CTIHU

ToBmuHy 1mapy yTeritoBada, po3paxoByeMO.
Tepmiyauii  omip OJHOPIAHOT OJHOIIAPOBOT KOHCTPYKII pPO3paxoOBYeEMO 3a

dbopmyioro:

R="

A 2.1)

e R- TepMiunuii onip ogHOpiAHOT KOHCTPYKILi, M? °C/BT.
0 - TOBIIIMHA IIApY OJTHOPIMHOT KOHCTPYKIIii, M
A - koedirieHT TemonpoBinHocTi, Br/m °C[, noxa. 3].

TepMiuHuii omip KOKHOTO IIapy:

Rl=i=%=0012‘|2 N/Ad
4, 081

Rzzﬁz%zo.SﬁZfN/Ao
A, 081

Rszﬁzgzo.oui *N/Ad
A, 0.81

w



3arajabHUil omip Terionepeaadi KOHCTPYKUIi 3HaX0AUMO 3a (OpMYJIOL0:

1 1
Reaws=——+Re +— (2.2)
(04 O[C

A1
1€ o — KOe(ILI€HT TEMJIONPUUHATTS BHYTPIIIHBOI OrOPOIKYIOUOT KOHCTPYKLIT [,
Tab1.4].

o3 — Koe(ilieHT Teruionepeaydi 30BHIITHbOT KOHCTPYKITIT 111 3MMOBUX YMOB |5,
Ta011.6].

[TopiBHsiemo Ry Ta R3ar:

R3Ar = RH=2,5 M2 °C/Br.

Rx=2.34
2.34=0.012+0.31+65/0.11+0.012;
83=0,13 m
[TpuiiMmaemo MiHepanbHy BaTy 3 KoedilieHToM TertonpoBigHocTi A=0.11 Bt/ m°C.

B saxocti yreruiroBaua nmpuitMaeMo MiHepajabHy BaTy TOBIIMHOIO 130 mMMm.

3aranbHa TOBIIMHA CTiHU 0€3 03100 II0BAIBHUX IIapiB ckianae: 400 mwm.
2.6 ApXiTEeKTypHO 03/J100II0BaIbHI PIICHHS

2.6.1 3oBHilIHE 037100JICHHS

30BHIIIHI CTIHU OyAiBII MOMTYKATYpEHI IEMEHTHO-MIIMAHUM PO3YUHOM, a
MICAsT BUCHUXAHHS INTYKaTypHOTO po3uuHy (apOyroThCs BOJOEMYJIbCIHHUMU
dapbamu. Ilentpanbhi wactunu dacamy 4c-5¢ Ta Sc-4c modapOoBaHi y TEMHO-
YKOBTHH KOJIIp.

[Tapametn Ha maxy, J0AaTKOBO OOJajHAHHI METaJCBHMH IepuiaMu. BXimHi

JBEp1 J0 Mmia’ i3y — METaJICBI.

2.6.2 BHyTpimHe 03100¢HHS



CriHu Ta cTenl y *KUTJIOBUX NMPUMILIEHHAX Mo¢papOOoBaH1 BOJOEMYIbCIMHUMHU
¢apbamu 1O BHUCOKOSKICHIA mTykaTypui. CTIHM y CaHBY3/l1aX BHKOHaHe
IJ1a3ypOBaHOI0 TUIUTKOIO.

[Tigmorn. KoHCTpyKIlis MiAJOTH 3aJeXUTh BiJ MPU3HAUCHHS W XapakTepy
MPUMIIICHHS, J€ BOHA BJAITOBYeThCA. llimymoru sBis0TH coOor0 OaraTolmapoBy
KOHCTPYKIit0, IO MPOKJIAAAETHCS MO MIKIOBEPXOBUX MEPEeKpUTTAX. KOHCTpyKITis
MI/TOT 3aJISKUTh BiJ] THITY IEPEKPUTTS 1 BU3HAYAETHCS TIPOCKTOM.

B KoHCTpyKIIi MIZUIOTH - 3aJIEKHO B WOro MpHU3HAYeHHS i BUAY - MOXYTb OyTH
NPUCYTHIM HACTYIHI OCHOBHI IIApH: TIAPOIZOMSAIIS, TEIUIO130J51is, 3BYKOI30ISIIIs,
CTSDKKA M, HApellTl, BEPXHIH 1Iap MOKPUTTS MiJIJIOTH.

[NppoizonamiiHuil map CayKAThb ISl 3aXUCTYy HECY4Oi KOHCTPYKIIT MIJIOTH BIJ
BOJIM, 1O NepedyBae B MpUMIIIEHH] (AyIIOBI, BaHHI U T.I1.).

TermmoizonsAiiHUN map yJalmTOBYIOTh IO MEPEKPHUTTIO, HA TPAHUIlI OMATFOBAIIEHOTO
i HeOMmaJBaHOTO MPUMIIICHHS (HaJl MiaBaaoM abo Tij J0/Kier). BiH Moxe OyTH 13
JI€PEBOBOJIOKHUCTUX TUIUT, TUIMT JIETKOrO0 200 HI3APIOBATOro O0ETOHY ab0 CHUITydOro
yTeIuTroBaya (I1aKiB, KEpaM3uTy).

3BYKOI30JISAIINHUYN 1Iap BUKOHYIOTH 13 MPOKAPEHOTO MICKY, JIETKOro 0€TOHYy # iH., a
TaKOX y BUTJISIA1 TTOBITPSIHOTO MPOIIAPKY.

I11 — migymora BiTaJIeHb, XOJIIB, CIMAJBHUX MpuMilieHb. CKIaTaeThcs 3 HACTYITHHUX
Iapis:

- MOHOJIITHE 3ai300eToHHe nepekputts 200 Mm;

- map rigpoizoisiii 1 map pydepouy;

- TernoizonALiinmii map kepamsuty p = 800 kr/m3, 5=50 Mm;

- map yTeruiroBada 6=25 mMmwm;

- caMOBHpIiBHIOIOYA cTskKa p = 1400 kr/m3, 6=15 Mm;

- maminar p = 850 kr/m3, 8=10 Mm;

[12 — mignora rocnoJapChbKUX MPUMINIEHb HEPUIOT0 Ta TOPUIIHOTO TMOBEPXY Ta
MiJyIora KOPUJIOPiB Ha TUMOBUX MoBepxax. CKIaga€eThCs 3 HACTYHUX IIAPIB:

- MOHOJIITHE 3a11300eTOHHE NIepeKpuTTsa 200 mm;

- map riapoizossnii 1 map pyoepoiiny;



- TemnoizoAuiliamii map kepamsuty p = 800 kr/m3, §=60 mm;
- caMOBHUpiBHIOIOYA cTKKA p = 1400 kr/m3, §=20 MMm;
- Mo3aiyna 0etoHHa nimiora 6= 20 MMm;
I13 — migyora canBy31iB, KyxoHb. CKJIa1a€ThCs 3 HACTYIHUX I1APIB:
- MOHOJIITHE 3aJ11300eToHHe nepekputtsa 200 MM;
- map rigpoizonauii 1 map pyOepoiiny (mpu po3cTUIAHHI MO MII031 HEOOXITHO
3aBOJIMTH MaTepiaa Ha CTIHY He MeHI sk Ha 10-15 cm);
- TernoizonsALiinmii map kepamsuty p = 800 kr/m3, 5=50 mMm;
- map yreruiroaya 6=25 mm;
- caMOBUpiBHIOIOYA cTkKa p = 1400 kr/m3, §=20 MMm;

- KepaMivyHa TJIUTKa 0= 5 MM;

2.7 ImxenepHe ob6yiaTHaHHS

2.7.1 BHyTpilHi# BOJOTPOBIA Ta KaHAi3aIlis

VY OynuHKax nepeadavyeHi CUCTEMH:

- FOCTIOTAPCHKO-TIUTHOTO 1 MPOTHUITOKEKHOTO BOJIOIIPOBOTY;

- rapsYoro BOAONOCTAYaHHS;

- TOCTIOTapUO-TI00YTOBIM KaHai3aIlii.

bynuHOk Mae nBa BBEJCHHS XOJIOJHOI BOJW, NMPUETHAHWX JIO PI3HUX 30BHIMIHIX
BOJIOBIJIBE/ICHb.

Jiist 06J1iKy BOJIOCTIOKMBaHHS OyAiBiIi Iepe10avaroThes:

- BOJIOMIpHHH BY30JI JIJIsI XOJIOAHOTO BOJOTIOCTaYaHHs Oy TiBIIi;

- By30J1 00Ky Teria.

Kpim TOro, miYmiIbHUKH XOJOMHOI 1 raps4oi BOAM BCTAHOBIIOIOTHCS B KOXKHIM
KBapTHPI.

PoGoTta HacocHoi craHilii mependadyeHa B aBTOMATUYHOMY PEXKUMI 3aJIEKHO BiJl
THCKY BOJIM B CHCTEMI BOJIOIIOCTAYaHHS.

¥ HacocHii cTaHIlli BCTAHOBIIOIOTHCA JIB1 TPy HACOCIB:



1 rpyna — HacocH MPOTUIIOKEKHOTO BOJIONOCTAYAHHS 2 IIIT.;

2 rpymna — HaCOCH rocrnoJapuo-noOyToBOro BOJIONOCTAYAHHS.

Hacocna cranuist BigHOCHTBCS 10 1 kaTeropii.

['ocriogapchKO-MUTHUM 1 MPOTUIIOKEKHUN  BOJONPOBiA  mnepeadayeHud A
MIBEICHHS BOJAW 10 CaHITApHUX MPWIAaiB, TMOJUBAIHLHUX 1 TMOXKEKHUX KpaHIB.
BogonpoBin rapsuoi BoauM — IS MIABEAEHHS 1O CAHITApHUX MpUIadiB 1
MOJIMBAJIBHUX KPaHIB B CMITTEBUX Kamepax.

lNocnomapyo-nmoOyToBa KaHalizallis TMpU3HAYEHA JUIsl BIABEJICHHS TOCIOAapyo-
noOyTOBUX CTIYHHUX BOJ B CaHITApHUX MNPUIAAIB Yy BYJIMYHHMM KaHadi3alliHUN

KOJICKTOD.

2.7.2 OnamroBaHHs Ta BEHTUIALIS

OmnamtoBanHs. [lependaueHo AB1 caMOCTIMHI CUCTEMH OTIAJTFOBAHHS:
- CHCTEMa ONAIOBAHHS KUTJIOBUX MPUMIIIEHB;
- CHUCTEMa ONAIIOBAaHHA NMPUMILIEHB CYCIUIBHOTO MPU3HAYCHHS.
Sk HarpiBayibHI pUIaAu NpUHHATI pagiaTopu yaByHHI «MC-140 M» I'OCT 8690-94
3 HOMIHAJbHUM TeIUIOBUM ITIoTOKOM 1 cekmii 0,16 xBt. Cucrema omnajroBaHHS
nependadeHa 3 HWKHBOIO PO3BOAKOI, IO TOJA€ 1 3BOPOTHOIO PO3BOJKOIO
MaricTpaJibHUX TPYOOIIPOBO/IIB.
Crosik cHUCTEM OTAIOBAaHHS 3aMpPOEKTOBaHI JUIsl SKUATIOBOI YacTUHU OymiBii
onHOTpyOHUMHU [l-monmiOHMMHU, a AJIS TPHUMINICHb CYCHUIBHOTO TMPU3HAYCHHS
JTBOTPYOHMMH BEpTUKAIbHUMH. [l peryiaioBaHHS TEIUIOBiAadl OMATIOBATBHUX
MPUIAJIB HA OJHOTPYOHMX CTOSIKaX Mepen0avdaroThCsl KpaHU PETYII0I0Ui MOBIHHOTO
PETYIIOBaHHS, a JIJIsl ABOTPYOHUX CTOSAKIB KPAHH KYJIHKOBI.
MarictpanapHi TpyOOIIPOBOIM CHCTEM OIAIIOBAHHS 1 TPYOOIIPOBOIM OMATIOBAIEHUX
CTOSIKIB TependadeHi i3 cTaneBux BomoraszonpoBimHux Tpyo mo 'OCT 3262-75* i
cTayieBuX ejekTpo3BapioBaibHuX Tpyo mo ['OCT 10704-92.
Y TemnmoBHX By3Jlax KOXHOTO OYIWHKY BCTAHOBJIIOIOTHCS TEIUIOMIpH, IO
BPaxoOBYIOTh pO3JUIbHE TEIUIOBE HABAHTAXCHHS HA OMAIIOBAHHSA 1 Trapsde

BOAOIIOCTaAYaHH:.



lapsiue BopomocTauaHHsl 3MIMCHIOETBCS MO BIAKPUTIA CXeM1 3 YCTaHOBKOIO
peryisTopa TeMnepaTrypu.

Bentunsuig. I1oBiTpooOMIH npHUMillleHb BU3HAYEHHUM AJI )KUTIOBOT YACTUHU OY1BI1
M0 KPaTHOCTSIM, a JJI MPUMIIIEHb CYCIUIBHOTO MPU3HAYEHHS 3 YMOB 3a0€3MeUeHHs
CaHITapHOI HOPMHU MOJa4l 30BHIIIHBOTO MOBITPS B 111 MPUMILLIEHHS.

Bentunsuis OyAMHKY NpUAHATA PUTUIMBHO-BUTSKHA IPUPOIHA.

Butsbkka ( yepe3 BEHTWIISALINHI KaHAM, PO3MIIIEH] B KyXHSX, BAaHHUX KIMHATax 1
CaHBy3JaX, IPUTOK HEOPraHI30BaHUU uepe3 crelianbHi 1HQUIBTPaliifHI OTBOPHU Y
BIKOHHHUX 1 ABEpHUX OJokax. BeHTUIALIMHI KaHaIu NMPUNAHATI TPSIMOKYTHOT hopmHU 1
PO3TAIIOBYIOTHCS Y BHYTPIIIHIX KaMiTAIbHUX CTIHAX.

Y nOpuUMIlIEHHAX CYCNUIBHOTO TPHU3HAYEHHS BEHTWISIS MPUILTMBHO-BUTSHKHA

MEXaHIYHA.

2.7.3 EnextpornocTayaHHs 1 €IeKTpPOyCTaTKyBaHHS

CwiioBi  enektpocrnoxuBadi. CHIOBUMH  €JIEKTPOCIOXKUBAYaMU ~ OYIIBIL  €:
EJIEKTPONPUBOAM Ji(TIB, HACOCH MPOTUIIOKEKHOIO 1 MUTHOTO BOJOMOCTAYAHHS,
CAHTEXHIYHOI BEHTWJIAIl, TEXHOJIOTIYHI CTPYMOCIIOXKMBA4Yl MarasuHiB, Kade,
CIIOPTUBHUX 1 IHIIUX CHOpYA. Bel CHIIOB1 CTpyMOCIIOKHBadl OyAiBIIi XKUBIATHCS Bij
PO3MOALILHUX TPUCTPOIB.

EnextpoocBiTinenns. [Ipoektom  mepenbadenuii  mpuCTpii  poboyoro,
aBapiifHOro (eBaKyaIlifHOT0), PEMOHTHOT'O OCBITJICHHS B KHUTJIOBHUX, TOPTOBHUX 1
aJAMIHICTPATUBHO-CYCIUTBHUX MPUMIIIICHHSX OyIuHKY. Bei Mepexi
EJIEKTPOOCBITICHHS YKUBJISITHCS BiJl PO3MOIUTFHUX MPUCTPOIB.

30BHIIIHE  €NMEKTpOOCBiTIIeHHs.  [IpoekToM  mepemOadeHWil  MPUCTPIi
30BHIITHBOTO €JIEKTPOOCBITICHHS TEPUTOPIl OYUHKY - BYJTUYHHUMU CBITUILHUKAMHU 3
HATPIEBUMU JaMIIaMu BHUCOKOT'O TUCKY. Yopasmiaas 30BHIIIHIM
€JIEKTPOOCBITIICHHAM MepeadadeHo Bija MaHeJdeld 30BHINIHBOTO EJIEKTPOOCBITICHHS

MIPOEKTOBAHUX TPAHCHOPMATOPHUX MIJCTAHIIIN.



2.8. KOHCTpYKTUBHI pilIEHHS

2.8.1 XapakTepucTuka KOHCTPYKTUBHOI CXeMU Oy/I1BI1

KoHncTpykTuBHa cxema OyiBili — KapKkacHa. byiBiisg Mae po3Mipu: TOBKHUHA B
ocsix 4c-5¢ —27,6 m; mmpuna B ocsix Ac-bc — 14,82 m; Bucora — 29,4 m. KinbkicTh
noBepxiB - 8. Bucora oaHoro mosepxy piBHa 3 M. IlinBan y OyauHKY BiICYTHIH.
BepTukanbHi Hecydi eleMEHTH BUKOHaHI B BUIJIAII MUIOHIB 3 po3Mmipamu 250x500

mMm. [lepekpurts sBisie co00r0 MOHOMITHY UTY — 20 cM (pucyHok 2.1).
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Pucynok 2.1 — MoHoITHA IIUTA TIEPEKPUTTS
Cxema po3TairyBaHHS MUJIOHIB Ta CXOAUHKOBO-TI(TOBOT MIAXTH B TJIaH1

300pakeHO Ha PUCYHKY 2.2.
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Pucynok 2.2 — Po3ranryBaHHs BEpTUKAIBHUX HECYYMX KOHCTPYKIIIM B TUTaH1

2.2 Bu3HaueHHS BEJIWYMH HABAHTAXKECHD

Bu3zHnaueHi HaBaHTa)KEHHS HABEJICHO Y TaOuIl 2.2.

Ta6muns 2.1- BusHaueHHs BeIMYMH HABAHTAXKEHDb Ha 1 M2,

Koedirient

BennunHa po3paxyHKOBUX

Bennunnua HAJIHOCTI 3a 5
HaBaHTakeHb, KH/M
XapaKT. HaBaHTAXKECHHIM
Buja HaBanTakeHHs
HABAHT. Exkcruryarani
131, KH/M? Ve Yim YAt | o anmumoro
WHOTO
1 2 3 4 5 6
ITocTiiini
Bara miioHiB
0,25-1,5-2,7-25-13 329,06 1,0 1,1 329,06 361,97
Bara mmntu
MePEKPUTTS
1-1-0,2-25-12 60 1,0 1,1 60 66
ITpomgosxenns tadmui 2.1
1 2 3 4 5 6
Bara koucTpykiii 0,72 1,0 1,3 0,72 0,96
T JTOTH 2,52 1,0 1,3 2,52 3,276




-0,007-1-1-8,5-12 0,36 1,0 1,3 0,36 0,468

-0,015-1-1-14-12 4,8 1,0 1,3 4,8 6,24

-0,025-1-1-1,2-12

-0,05-1-1-8-12

Bcroro 8,4 10,95

Bara mumtu

TTOKPUTTSI

1-1-0,25-25 6,25 1,0 1,1 6,25 6,88

Bara koncTpykiii

MOKP1BII1

-2-a mapu pybepoiiry 0,01 1,0 1,3 0,01 0,013

-0,1-1-1-6 0,6 1,0 1,3 0,6 0,78

-0,035-1-1-18 0,63 1,0 1,3 0,63 0,82

-IIOKpiBeJIbHA

MeMmOpana 2,5 MM 0,05 1,0 1,3 0,05 0,07

-0,05-1-1-1,3 0,07 1,0 1,3 0,07 0,09

Bcroro 1,36 1,77

Pasom 405,07 440,69
3MiHHI TPUBaJII/KBa31MOCTIHHI

Cuirose

HaBaHTaXKEHHS

(0,4-1,11-0,16)-1,091 0,31 - - 0,31 0,31

Kopucne

HaBaHTKEHHS (TIT)

0,35-12 4,2 1,0 1,3 4,2 5,46

Pazom 451 577

3MiHH1 KOPOTKOYaCHI1

Cuirose

HABaHTAXXEHHS

1,38-0,31 1,07 0,49 1,14 0,524 1,22

Kopucue

HaBaHTaXEHHS (TI)

1,5-12 18 1,0 1,3 18 23,4

Kopucue

HaBaHTaXeHHA (T)

0,7 0,7 1,0 1,3 0,7 0,91

Pasom 19,22 25,53




Po3paxyHOK BHKOHYETBCS 3a JOIOMOIOK IPOrpamMHOro Komuwiekcy «JIMPA
9.4». KoHCTpyKIlisi, 110 PO3PaXOBYETHhCS MOHONITHA IUIMTA MEPEKPUTTS TMEPIIOTO
MOBEPXYy 3 BEPTUKAJIBHUMU HECy4YMMM e€JleMeHTaMHu moBepxy. Ha ocHoOBI
KOHCTPYKTHBHOT CXeMH Oyja po3po0iieHa pO3paxyHKOBa CXeMma IUIUTH (PUCYHOK
2.3). Po3paxyHkoBa cxeMa ckiagaeThes 13 2717 enementiB. s oTpuMaHHs OLIbIIT
JIOCTOBIPHOTO pe3yibTary, Oyno 310paHe HaBaHTa)KEHHsS BiJl BEPXHIX MOBEPXIB, SIKE
NEePEeaeThCs B MICISIX 3’ €THAHHS MUJIOHIB 3 IEPEKPUTTSIM.

Po3paxyHOK BUKOHaHUI Ha HACTYITHI 3aBaHTAKEHHS:
1) 3aBanTaxkennst 1 (BracHa Bara) — IpUKJIaJeHA MO BCIH MO TIUTH MEPEKPUTTS.
BupaxoByeTbcs aBTOMaTUYHO MPOTPAMHUM KOMILIEKCOM.
2) 3apaHTaxxeHHs 3 (Bara KOHCTPYKUii mimytorn) — 8.4 kH/mM2 / 12 = 0,70 xH/M?.
3) 3aBanTaxkeHHs 2 (KopucHe HaBaHTakeHHs) — 3rigHo JIBH B.2.2-2:2006 tabmuis
6.2 myHKT 1 KOpHuCHe HaBaHTakeHHA Ha 1 M2 B kKuTIOBOMY OyaMHKY mopiBHioE 1,5
KH/M2,
4) 3aBaHTakeHHs 4 (BITpOBE HABaHTAXKCHHS ) — MPUKIIAIAEMO BITPOBE HaBaHTAKECHHS
3 HaBITPSHOI Ta MiJIBITPSAHOT CTOPIH :

W, =7,, -W, - C(ITa) (2.1)

ne Y, - Koe(ilieHT HaJIHHOCTI 32 TPAHUYHUM PO3PAXyHKOBUM 3HAUYCHHSIM

BITPOBOTO HaBaHTaKeHHs [, Ta0i. 9.3];
W, - xapakTepucTHYHE 3Ha4EeHHS BITpOBOro THCKY [, puc. 9.1];
C - koedirieHT 3HAXOIUTHCS 3a (POPMYIIOFO:
C = Caer* Cn Cait* Crer - Cair Cy (2.2)
ne Caer - aepOAMHAMIYHAN KOCPIIIEHT;

Ch - xoeimieHT BUCOTHU CIIOPYIH;

Cait - koedimieHT reorpadiyHO] BUCOTH;
Crel - KOCDiITIEHT penbedy;
Clir - KoeiITieHT ;

Cd - KoedilieHT AUHAMIYHOCTI.

BuzHnauaeMo TUCK BITPY 3 HAaBITPSIHOT CTOPOHU:



C*=080611-1-1=0,48;
W; =1,14-0,46-0,48 = 0,25 (xIla);
BusHayaemMo TUCK BITPY 3 MIJABITPSHOI CTOPOHHU:
C=06'061111=0,36
w  =1,14-0,46:0,36= 0,19 (xITa);

5) 3aBaHTakeHHS 5 (HAaBAaHTAXKCHHSI BiJl BUIIIE PO3TAIIOBAHUX IMOBEPXIB):
HaBaHTakeHHs Ha 1 M? cknanae 465,61 kH. BanTaxHi miomi 306paxeHi Ha PUCYHKY
2.8.3
F1=7,8-465,61=3631,76 kH; F>=15,11:465,61=7035,37 kH;
F3=32,21-465,61=14997,3 xH; F4=16,74-465,61=7794,31 kH,
F5=26,09-465,61=12147,77 xH; Fs=30,899-465,61=14386,88 xH;
F=14,76-465,61=6872,41 xH; Fg=23,76-465,61=11062,9 kH,
Fo=24,09-465,61=11216,55 kH; F10=19,57-465,61=9111,99 kH;
F11=11,04-465,61=5140,33 xH; F1,=36,15-465,61=16831,80 xH;
F13=28,28-465,61=13167,45 xH; F1,=17,76-465,61=8269,23 kH;
BiTpoBe HaBaHTa)X€HHS BiJl BUIIE PO3TAIIOBAaHUX MOBEPXIB 3 H