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reo,ue3i'1' Ta 3CMHCYCTpOI'O, 6anu/3a mkanoro €KTC/3a HalioHANBHOIO MIKAJIOK0

KaHJ. TEXH. HAYK, JOLICHT
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CXiIHOYKpaiHChKHM HaIllOHAJTbHUM YHIBEPCUTET
iMeH1 Bononumupa Jlans

DakynpTeT arpapHUn

Kadenpa OyIIBHHIITBA, apXITEKTYPH, T€OIe311 Ta 3eMJICYCTPOIO
OcBiTHi} piBeHb OakaiaBp

CremianpHicTh 192 «ByaiBHUIITBO Ta UBIBHA 1HXKEHEPISH)

3ATBEP//KYIO
B. 0. 3aBinyBaua xadenpu
Onexcit OBUAPEHKO
«_» 2023 p.

3ABIAHHI
HA KBAJIOIKALIMHY POBOTY 3/I0BYBAUY BUIIOI OCBITU

KOBAJIBYYK CEPI'TA CEPITMOBUY

1. Tema poGoTH «ByIIBHUIITBO KPUTOI KOB3aHKH B M. XapKiB»
KepiBHUK po0oTu OBuapenko Oiekciii AHATOMMOBUY, K. T. H., IOIEHT
3aTBepkeHo Hakazom CHY im. B. Jlans Bix «05» kBiTHst 2023 poky Ne 253/14.08-O/1
2. Ctpok nogaHHs ctyneHToM poootu «02» uepBus 2023 poky
3. BuxinHi nani 70 poOOTH: 3aB/IaHHS, HAyKOBI Ta HOPMATHUBHI JIKepena
4. 3MiCT TUTUIOMHO1 poOOTH (TIEpEITiK MUTaHb, SIKi MOTPIOHO PO3POOUTH)
Poznin 1. ApxiTekTypHOo-Oy/1iBe/ibHA YaCTHHA.
Poznin 2. KoHCTpyKTUBHA YacTUHA.
Poznin 3. OcHoBH 1 hyHAAMEHTH.
5. Ilepenmik rpacdiunoro Marepiany (3 TOYHUM 3a3HAYEHHSIM OOOB’SI3KOBHX
KPECJICHbD):
Poznin 1. ApxiTekTypHa 4yacTHHA:
dacamn, man Ha BigMmitmi 0.000 Ta 4.200, TEII, reHepanpHUil IIaH, €KCILTIKAIliS
NPUMILIEHb, PO3P13H, TIJIaH TOKPIBII, IJIaH KapKacy.
Poznin 2. KoHCTpyKTHBHA YacTHHA!
MoHnTaxkHa cxema OaJlouHOi KIITHHH, OajKh, KOJOHA, 3 €JHaHHS OajOK 3 KOJOHOIO,
cnenudikaiis, CXxemMa 3aBaHTAXEHHS paMH, CXeMa PO3TallyBaHHS CITOK apMyBaHHS
byHIaMeHTy.
Po3nin 3. Texunonorist OyAiBeIbHOTO BUPOOHUIITBA
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TEXHOJIOTIYHA CXeMa oprasizamii poOiT 3 MoOHTaxy GepMm, TEXHOJIOTIYHA cXeMa

oprasizarfii pooiT 3 MOHTaXXy TUIUT MOKPUTTSI.

6. KoHCyIbTaHTH PO3LIIB IPOEKTY

) . ITigmmc, nata
, [Ip13Buie, 1HIIIaMM TA
Poznin 3aBJIaHHS 3aBAaHHS
mocajia KOHCYJIbTaHTa .
BUJIaB IPUITHSB
ApXiTeKTypHO-OyAiBeIbHA OBuapenko O. A.
JacTUHA
PospaxyHkoBo- OBuapenko O. A.
KOHCTPYKTHUBHA YaCTHHA
Texnomnorias  OyxiBensHOTO | OBUapenko O. A.
BUPOOHUIITBA
7. Jlata Bumadi 3aBganfsa_05.05.2023 poky
KAJIEHJIAPHUU TJIAH
Crpok
Ne : e :
Ha3zpa eraniB kBamidikaliitnoi podotu BHKOHa.HHH [Tpumitka
3/m eTarliB
pobotH
1. | ApxiTeKTypHO-Oy/iBeJIbHAa YaCTHHA 02.06.2023
2. | Po3paxyHKOBO-KOHCTPYKTHBHA YaCTHHA 02.06.2023
3. | Ocratoune odopmueHHs kBamidikaniinoi podotu | 02.06.2023
4. | IlomepenHii gormyck (3axuct) poootn Ha kadeapi | 02.06.2023
5 HampaBnennss  kBamidikamiiinoi  po6oru  Ha | 09.06.2023
" | peLieH3yBaHHs
3100yBay BUIIIOT OCBITH Cepriit KOBAJIBUYK
KepiBauk Onmnexciit OBYUAPEHKO



AHOTAILILA
Kranidikamiitna podora: 80 cTopiHOK MOSCHIOBAJIBHOI 3alUCKH, 3 po3auid, 16
TabnuIb, 25 pUCyHKiB, 29 mKepen, 8 apKyIiB KpecleHb.
Tema kBamidikariiinoi po0oTH «byIBHUIITBO KPUTOI KOB3aHKH B M. XapKiB».

Po6ota nanucana ctynentoM rpynu bY /1391 Kosanbuyk Cepriit CepriiioBud.
KepiBHuk kBanidikaiiifHoi poOOTH KaH]I. TEXH. HayK, AoleHT OBuapeHko Onekciit

AHaTonHoBuY.

Poznin 1. ApxiTeKkTypHO-Oy/iBeJIbHA YaCTUHA BKIIIOUAE OMUC T'€HEPATBHOTO TIJIaHy
JUISTHKH, Ha SIKi OyJe 3BefeHa OyniBisl. B iboMy po3/ial BUKOHAHUI TEMIOTEXHIYHUN
PO3paxyHOK 30BHIIIHIX KOHCTPYKIIM (BEPTUKAIBHUX Ta TOPU3OHTAIIBHUX), HaBEJCHA
XapaKTepucTuKa OyiBii, il KOHCTPYKTUBHUX €JIEMEHTIB Ta 1H)KEHEPHOTO O00JIaJHAHHS.

Poznin 2. Po3paxyHKOBO-KOHCTPYKTHBHA YacCTHMHA MICTUTh PO3PaXyHOK
MEePEKPUTTS OyiBII, METaJIeBOi paMu Ta (yHIaMEHTY.

Poznin 3. TexHonorisa OyaiBebHOTO BUPOOHUIITBA ONKCY€e Cchepy 3aCTOCYBaHb
TE€XHOJIOTIYHOI KapTH BHUKOHAHHS pOOIT, BMOHTOBYBaHI €JIEMEHTH, MOHTaXHI
MPUCTOCYBAHHS, TEXHOJIOTTYHI CXEMHU BUKOHAHHS POOIT, MPUHIIMITH BUOOPY MOHTAXHOTO
KpaHy, OCHOBHI MaIllMHU Ta MEXaH13MH, 3aJlIH1 MIPU 3BEJIEHHI KOB3aHKH, KAJIbKYJIALIO
TPYJIOBUX BHUTpAT, rpadik BUKOHAHHS POOIT, BKA31BKH 00 BUKOHAHHS OYIBEJIbHHUX

pOOIT.

KitouoBi cnoBa: kpuTa KOB3aHKa, TEIUIOTEXHIYHHM pO3paxyHOK, KapkacHa OymiBis,
po3paxyHok MmetasieBoi pamu, Jlipa-CAIIP, nepekpurrtst 6anoyHoro tuiy, GyHIaMEHT
KOpoOYacToro nepepizy, CKIagaHHs TEXHOIOTTYHOT KapTH, BUOIp KpaHy
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Po3zain 1. ApxiTeKTypHO-0OyaiBeJIbHA YACTHHA

1.1 I'enepajibHUii NJIAH JLISAHKA

byniensg KpuToi KOB3aHKM 31 IITYYHUM JIbOJOM OyAe pO3TalloBYBaTHCS Y
M. XapkiB. [i1stHKa mig Oy IIBHULITBO Ma€ po3MipH B TutaHi 95%88 m.

Penbed MicmeBOCTI CHOKIMHUN 3 HEBEIUKUM YXWIOM JUIsl  BiJBEICHHS
aTMOC(EpHUX BOJ.

[pyHTH He TpOCajHi CYICKH, IPYHTOBI BOAM pO3TAIIOBAaHI HHKYE IIiIOIIBH
byHIaMEHTIB.

B3uMKky nepeBa)karoTh CXiJH1 BITPH, BIITKY — 3aXiJ{H1 BITPH.

bing OyniBmi Oyzae po3TalioByBaTHCS aBTOCTOSIHKA, TAKOXK HEAAJIEKO BiJl Oy[iBII
KOB3aHKH 3HaXOAUTUMETHCS 3yIIUHKA TPOMAJICBKOT'O TPAHCIIOPTY.

Jinsinka Mae achabToBaH1 JAOPOTH, MPOI3AH, TPOTyapH, 03CJIICHEHHS.

116,48 116,58
116,75 117,50
4 1
3 2
116,33 116,43
115,00 115,45

Pucynok 1.1 — BepTukanbHe 1iaHyBaHHs.

BusnaueHHs YOpHUX MTO3HAYOK OY/I1BJII METOJIOM 1HTEPIIOJISALIIT
H{ =117,50 m; H; =115,45m; Hj =115,00 m; H; =116,75 m.
BusHaueHHs cepeHbO MIaHyBaJIbHOI OIIIHKK OyA1BIi

o YH! 1175411545+ 115,00 + 116,75
HI'IJI = n = 4

= 116,18m.



Bu3zHaueHHs1 O3HAYKK YUCTOT MiJIOTH
Ho 000 = Hypy + Ry = 116,18 4 3,2 = 119,38m.
BusHnaueHHs 4epBOHOT TO3HAYKY HAWO1IBIIT BHCOKOTO KyTa Oy miBIi
H;” = Hy o0 — 2,8 = 119,38 — 2,8 = 116.58m.
Bu3znaueHHs 4epBOHUX MO3HAYOK KYTiB OyIiBIIi
H.Y=H'" —Ah; Ah=i-1;
H,*® = 116,58 — 75- 0,002 = 116,43m
H," = 116,33 + 75- 0,002 = 116,48m
H,” = 116.43 — 48,4+ 0,002 = 116.33m
H,””’ = 116,58 — 48,4- 0,002 = 116,48m
BusnaueHHs BIIHOCHHUX MO3HAYOK KYTiB OyiBII1
h; = H?ep - Ho,ooo

h1:-2,8M; h2:-2,95M; h3:-3,05M; h4:-2,9M.

1.2 TensioTexHiYHU pO3paxXyHKH 30BHILIHIX KOHCTPYKUii

1.2.1 Po3paxyHkH BepTHKAJbHOI KOHCTPYKIIiL

KoB3anka mae pamHHMiI Kapkac. Y SKOCTI BEpPTHUKAJIBHOI OTOPOJKYBaIbHOI
KOHCTPYKIIi, 3aKJIaJlaEMO CEHJBIU-TIaHEN 3 TOJIMEPHUM HANOBHIOBaueM, SKi

BUKOHYBATHUMYTb TEILIO130JIAMIIHY QyHKITito (puc. 1.2).

Pucynok 1.2 — Po3paxyHkoBa cxema BEpTUKaIbHOI KOHCTPYKIIIi



Buxigai nani

1) m. XapkiB BigHocHThCs 10 | TemmnepaTypHoi 300U Ykpainu [8];

2) PozpaxyHkoBa Temmeparypa BHYTPIIIHBOTO TOBITPS M TPOMAJCHKUX
oynisens t, = 20°C, po3paxyHKOBe 3HA4€HHSI BIIHOCHOI Bosiorocti ¢ = 50%, 110
BIJINIOB11a€ HOPMAJIBHOMY BOJIOTICHOMY pEXHMY MPUMIIIEHB 1 yMOBaM eKcrutyaTtaiii — b
[8].

3) Po3paxyHkoBa TemIepaTypa 30BHIIIHLOTO MOBITPs s | TemrepaTypHOT 30HH
,=-22°C[8].

5) Koedimientu Teruionepeaadi BHYTPIIIHBOI Ta 30BHINIHBOI TMOBEPXHI O =
8,7 B1/(M*K), 0, = 23 Br/(m*K) [15].

6) Po3paxyHKOBI XapaKTepUCTUKHU yTernToBaya [15]

— BUpPOOM 31 CIIIHEHOro IHOMOJICTHPOJNY, TYCTHHOI po = 15kr/m® —

TEIoNpoBinHicTh A, = 0,045 B1/(M-K); koediuient Termoszacsoenns s = 0,55 Br/(m?-K).

IHopsanok po3paxyHky
1) MinimMaJIbHO JOMYCTUMHE OMip TeIUIonepeaadi Hermpo30pol OropoKyBaIbHOT

KOHCTpPYKIii R = 3,3 M*K/Br [8].

q min

2) ToBiMHA TEII0I30AI[IHHOTO MIapy:

1 1
O
B 3

11
= (3,3 —— —) . 0,045 = 0,093 m.

3 ypaxyBaHHAM yHiQIKalii po3MipiB MaTepiajiB yXBaJIOEMO TOBIIUHY
yrernoBada 100 M.

3) Hasenenwii omip Teruionepeaadi, 1o o0ropoKye KOHCTPYKINT CKIae:

r _1+51+1_
an_aB /11 aH_
1 0,1 1

- 2,
_8,7+0,045+23 3,49 m* - K/Bt

4) Po3paxyHOK KOHCTPYKIIi1 Ha HMOBIPHICTb YTBOPEHHS KOH/ICHCATY.

Temneparypa Ha BHYTPILIHINA TOBEPXHI OrOPOIXKYBaJIbHOI KOHCTPYKIIII CKIaa€e

9



S o feTh g 20F22 g
T T Ry @, 3,49-87 ~o°T

TemmepaTypa Kpanku pocH CKIagae

trp. = 20,1 (5,75 - 0,00206 - €,)?> = 20,1 — (5,75 — 0,00206 - 1386.6)> = 11.69°C
ne es=0,01 - @z - Es=0,01 - 652128, =1383.6Ila;

E,=477+1333-(1+0,14t)>=477+133,3 - (140,14 - 18)>=2128.6 I1a.

16.24 °C > 11.69 °C — ymoBa BUKOHY€EThCS, KOHJICHCAT HE YTBOPIOETHCS, TOBILIMHA

Ta MaTepiaji yTerioBaya migiopaHi BipHO.

1.2.2 Po3paxyHKH rOPpU30HTAIbHOI KOHCTPYKILIl
['opu3oHTaNIbHI OTOPOKYBaJIbHI KOHCTPYKLII TaKOXX BHUTOTOBISATUMYTHCS 3

ceH/iBiu naHesnel (puc. 1.3) 3 remonposigHicTio A, = 0,045 B1/(M-K).

02

Pucynok 1.3 — Po3paxyHKoBa cxema MOKPUTTSL.

[Topsimok po3paxyHKy:
1. Mi"iManbHO IPUMYCTUMUNA OMip TEIUIoNepeaadl Hermpo30poi, 0 00ropoIKyeE

KOHCTPYKIIi /ISl TOKPUTTIB R = 3,3 M*K/Br.

q min

2. ToBmuHA TEMIO0130AIMHOTO 1IAPY:

1 1
O
B 3

1 1
- (3,3 “57 ﬁ) 0,045 = 0,093 .

VYxBantoeMo ToBIMHY yremnoBada 100 mm.

1.3 XapakrepucTrka 3anipo€KTOBAHOI OyaiBJTi
Po3mipu Mixk kpaliHiMH pO30MBOYHUMHU OCSIMU:

nosxuHa 75000 mMm;
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mpuHa 48400 mm.

3aranpH1 po3mipu OyaiBii:
noBxkuHa 76600 MM;
mpuHa 50000 MM.

[TpusnauenHs OyiBIi — KpUTa KOB3aHKA 31 MITYYHUM JIbOJIOM Ta TPUOYHAMHU IS
msinadiB Ha 500 MicIb A1 TPOBEACHHS 3MaraHb 1 TPEHYBaHb 3 JIbOJJOBUX BUJIIB CIIOPTY.

[ToBepxoBicTh OY/IBIII — 2 MOBEPXY 3 3aJIOM JIOJOBOTO IO 13 TJISAALbKUMHU
TpUOYHaMHU.

Crymias BoraectikocTi — 1.

3a ymoBHy mno3Hauky 0.000 mpuilHATUN piBEHb MIJIOTH IEPIIOr0 IMOBEPXY.
bynisns mae metaneBuil kapkac pamHoro tumy 13 npossotoM 40,0 M. IIpoctopoBa
YKOPCTKICTh OYIiBII1 3a0€31eUy€EThCSl CHCTEMOIO TOPU30HTAIBLHUX 1 BEPTUKAJIBHUX B’ S31B.
Jax nBoCXuiaMi 3 TEIUIOI30JIAIIEI0 3 MIHEpPAJIOBAaTHUX IUIUT MO CTaJIEBOMY
po¢1Ib0BAHOMY HACTUITY 3 MOKPUTTSIM 3 modapOOBaHUX CTAJICBUX JIUCTIB.

Ha mepmioMy mnoBepxy pO3MIMIAETHCA 3all JIOJOBOTO TOJS 13 TIISAAIlbKUMHU
TpuOyHaMH, BECTHOIOJIb, PO3ASATANIbHI, CAHBY3JIM W JYIIOBI JJIsl CHOPTCMEHIB, OJIOK
CyJJIiB 3 BIJIOCOOJICHUM CaHBY3JIOM 1 JYIIIOBOIO, KAacH, IOCT OXOPOHH, MEJIYHKT,
CaHBY3JM JUIsl BIJBIJlyBayiB, TEIJIOBUU IyHKT, 3aBaHTaXyBaJlbHa Kade, rapaepoo,
MPUMIILICHHS JJIsl CTOSSHKU 30MpajibHOTO KOMOaliHa, MalllMHHE BIAAICHHS XOJIO0IUIbHOI
YCTaHOBKU, PEMOHTHA MAaMCTEpHS, IHBEHTapHA, MPUMIMICHHS MPOKaTy, MPUMIIICHHS
00CIIyrOBYIOUOTO TIEpCOHATY, MPUMIIICHHS sl 30epiraHHs TOKPUTTIB, TEXHIYHI
MPUMIIIICHHS.

Ha npyromy moBepci po3TamoByeThes 3ai kade, rapsunii 1iex kade, po3noiipua
kade, komMopa Kade, CaHBY30J Ta JylIOBa IMepcoHay kade, KoMopa 30UpaibHOTO
IHBEHTApIO0, CaAHBY3JIW [JJs BIABIAyBadiB, rapaepod, NPHUMIIICHHS BEHTKaMEpH,
aJIMIHICTPATUBHI TPUMIIICHHS.

Jlns 3aBaHTakeHHs Kade nepeadadeHuit maioMHuK BaHTaxomigiomMuicTio 100 kr
y 3akpuTiii maxrti. CTIHA MIaXTH 3alpPOEKTOBAaHI 3 METAJIEBHX JIUCTIB MO CTAJICBOMY

Kapkacy.
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3 mepmioro moBepxy OymiBil TepeadadeHo TPU PO30CepeHKEHI eBaKyalliiHi

BUXOJU KPIM IICHTPAJIbHOTO. BepTUKanbHUN KOMYHIKALIMHUN 3B'I30K MDK TEPIIUM 1

JPYTUM MOBEPXaMU 31MCHIOETHCS 1O IBOM 3aKPUTUM CXOJIaM.

Po3mipu nbogoBoro nostst - 30,0x60,0 m., paaiyc 8,5 M. 3 OTHUMH TEXHOJIOTIYHUMH

BOPOTaMH IS JIbO030MPATbHOT MAITUHU Ta YOTUPMA XBIPTKAMU JIJIsl TPaBIIiB.

Ta6mui 1.1 — [Morpeda B OyaiBETbHUX KOHCTPYKIIISIX, eTAISIX, HamiBhadpuKaTax

1 MaTepianxax

ByniBenbHI KOHCTPYKIIIT, qeTalti, OnuauL o
) ) Mapka ) Kinekictn
HaniBaOpukaTH i MaTepiaan BUMIPIOBAHHS
[ToTpeba B MeTasieBUX eIeMEHTax
. Cl T 19,1256
Hamnispama
P1 T 8,9674
Kononn axsepkosi K¢-1 T 9,4
3B'SI3KH 110 HaMiBpaMax
.. T 3,5
(mokpiBii)
3B'13KM 10 HamiBpamax (CTiKam) T 2,1
Kocoypu K-1 T 19
MertaB 111 MOHOJIITHOTO
T 9,7
MIEPEKPUTTS
Ilepemuukn 211b19-3n IIT 10
[Iporonun [1PI'32.14-41 T 4
IIK-1 31,5
[Moxkpinst — maneni "Cenasiu” [1K-2 100Mm? 0,59
I1K-3 0,67
CII-1 9,864
CTiHU 30BHIIIHI — aHETI CII-2 0,72
"CenBiu" o METAIIEBUM CII-3 100Mm? 0,288
MIPOTOHAM CII-4 0,8064
CII-5 0,96

1.4 KoHCTPYKTMBHA XapaKTEePUCTHUKA OCHOBHHUX eJIeMEeHTIiB OyaiBi
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KoncTpykiiiinuii 00’eM OymiBiIl CKJIaJa€TbCsl 13 JIBOIMOBEPXOBOI YAaCTUHU Ta

IIPOCTOPY 3ally JIboJI0BOTO MoJjisi. KoHCTpyKiiiiHa cuctema Oy/iBil - paMHa, 13 KPOKOM
) , .

pam 6,0 m Ta mporsoToM 40,0 M. JKopcTKicTh kKapkaca 3a0e31euy€eThbCsi CHCTEMOIO B’ SI31B,

TOPU30HTAJIBHI TI0 BEPXHBOMY IIOSICY PUTEIIS paMH, i BEPTUKAJbHI IO CTIHKax paMH.

[Tepexpurts B ocax A- JI MoHoOIITHE.

1.4.1 KOHCTPYKTHBHI eJIeMEeHTH

OcHoBa

Jiig manboBoro GyHIaMEHTY — IPYHT, IS CYLIUJIBHOTO (DyHIaMEHTY KOpoO4acToro
nepepizy — ITy4HE (HACHUIl YUIUIBHEHOTO IPYHTY, NPAKTUYHO HECXWJIBHOIO [0
nedopmairiit).

DOyHIaMEHT

@yHIaMEeHT M1J1 CTIKKI pamu, i KOJIOHU JBOIIOBEPXOBOi YaCTUHU B ocsx A-JI, a
TakoX Tia ¢axBepkoBi konoHH — Kyl nanb HC®-40-10. PocTBepk MOHONITHUH,
onHOpiBHEBI, po3mipamu 600 X 600 MM, 00'enHaHUHN 13 IOKOJBHHM IEPEKPHUTTIM.
@dyHIaMEeHT Tif] JbOJAOBY apeHy — CYLUIbHHUI, KOpoOYacToro mnepepiszy, 3 HanpsIMKOM
HACKPI3HUX KaHAJIIB MEPHEHINKYIISIPHO OCHOBHIM JOBXHHI OyiBI1, TAKOXK 00'€ THAHUIM
13 IOKOJILHUM TIEPEKPUTTSIM.

Crinu

3oBHimHI — naneni "CeHnBiu" Mo MeTaleBUX MpOroHax. BHyTpimmHI Hecydi B
CXOJIOBUX OJIOKax — IereiabHi, TOBIIMHOW 380 MMm. BHyTpiliHi neperopogku — 3
BOJIOTOCTIMKMX TIMCOKapTOHOBUX JIMCTIB MO0 MeTajieBoMmy Kapkacy. Ileperopoaku
JYIIOBHX 1 CAaHBY3JIIB HA MEPILIOMY MOBEPCI — 3 ETJIN 3BUYANHOI.

Ilepexpurrs

[lepexpurts B ocsix A- JI — MOHOITHE 1O MeTalleBUX OajKax, [0 CIIMPAOTHCS Ha
KOJIOHU, TOBIIMHOIO 220 MM. I{0KOJIbHE — MOHOJIITHE IO MOHOJIITHOMY 3aJ11300€ TOHHOMY
pPOCTBEPKY Ta CyluUlbHOMY (GyHIAMEHTY, Ma€ TiApOi30JIAIliio, Mapoi3oisIIliio ¢
TEIUIO130JIA1I110 3 apoizoiay 100 MM Ta MiHEpalOBaTHUX IUIUT HA CHHTETUYHIA OCHOBI —
150 mm.

ITokpurTs
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[TokputTss Mo Bcik OyAiBiAl 3 TEIUIOI3OMAIIEI0 MiHEPAJIOBAaTHUMU IUTUTAMU —
250 MM 1o cTasieBoMy Mpo(diIbOBAHOMY HACTHITY, I10 METAJIEBUX MPOTOHAX, 3 TOKPUTTAM
3 mo(apOOBaHMX CTATICBUX JIUCTIB.

Cxommn

CxomoBi Mapii 30ipHi 3ami1300eToHH1, mupuHoio - 1800 MM 1 po3mipaMu 11abI1iB
300%150 mwm, uucno mabmiB y koxxkHOMy Mapini — 14. CxomoBi MaigaHuuku 30ipHI
3a11300€TOHHI, 3 po3Mipamu B miani — 4200x1800 mm.

[Timorn

[linyoru npyroro moBepxy Haj TEIJIOLEHTPOM 1 BXOJAaMH 3 Mapoi30JiAllii OJHOTO

map pyoepoiy 13 mpokJielkoro mBiB. JlaHi mpo BCi TUIM MiAJIOT HaBeeH1 B Tabmui 1.2.

Ta6mus 1.2 - Cnenudikaris miaior

HaiimenyBann | Tun Cxema migmoru abo Enementu miamnoru i ix ToBIUHA [Tnoma
s a00 HOMEp | M0 HOMED cepii
MPUMILIEHHS ™
Ha TJ1aH1
Tam0yp, Kepamiunuii rpaHiT Ha IeMEHTHOMY | 63,5
BECTHOIOJIb, po3uuHi - 10 MM.
CXO/H 1 CTsKKa 13 IEMEHTHOTO PO3UUHY
CXOJIOB1 XOJIH i !o.ooo J M150 - 50 mm.
- | Kepamsuroberon 1000 xr/m3 - 250
1 SRR EE SN, MM.
Tennoizomnsiist - TBEpIi
MiHepasioBaTHI MIUTH - 200 MM.
[Tapoizomsis - 2 mapy riapoizony
Ha MaCTHIII.
MouozmiTHa 3/6 mUTAa.
[anku [InuTH TpaniTy HA IEMEHTHOMY 20,6
po3unHi - 20 MM.
) CrskKa 13 IEeMEHTHOTO PO3UUHY
_|-0.040 M150 - 50 mm.
- ‘ INapoizomsiis - 2 mapy riapoizony
Ha MaCTHIII.
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CtspKKa 13 IEeMEHTHOTO po3unHy- 40
MM.

MomHostiTHa 3/0 mnTa.

Enexrpomuro KepamiuHa niuTka Ha IEMEHTHOMY 64,6
Ba, TETUIOBUI pO34uHI - 8§ MM.
MyHKT, CTsDKKA 13 IEMEHTHOTO PO3YHHY
TaMOyp, 10,000 M150 - 52 mm.
3aBaHTaXyBaJ ‘j Kepamsuroberon 1000 kr/m3 —
bHa Kade, — 250 mm.
IHBEHTapHa Tennoizounsmis - TBep/Ii
MiHepanoBaTHi HTH - 200 MM.
[Tapoizomsiis - 2 mapy riapoizony
Ha MAacCTHULI.
MomnoutiTHa 3/0 IHTA.
CanBy3iy, Kepamiuna miutka Ha neMeHTHOMY | 78,4
MPUMILIEHHS pO34uHI - 8§ MM.
JUISL CYIIIiHHS, -0.040 | CTsbxKa 13 HEMEHTHOTO PO3YHHY —
MalluHHE i‘ 40 MM.
BUITUIEHHS. | 38 | e 4 IMapoizomsiis - 2 mapy riapoizony
XOJIOIUITBHOL | | Ha MaCTHILI.
YCTaHOBKH ApmoBana citkoro 4BpBP 1 50x50
CTSDKKA 13 IEMEHTHOTO PO3YUHY
M150 - 50 mm.
Kaca, Jlinoneym Tarkett Ha macTui — 60,8
MPUMIIICHHS 5 Mm.
OXOpOHH, CTsDKKA 13 IEMEHTHOTO PO3YHHY
MEIIYHKT, 0.000 MI50 - 45 mm.

MPUMIIIECHHS i
CaHBY3JIH
CyAlIB,
MPUMIIIEHHS
00CITyTroBYI0Y

Or0 MepCoHaITy

Kepam3suToberon 1000 xr/m® —
250 mMm.

Tennoizonsis - TBep/Ii
MiHepasioBaTHI IIUTH - 200 MM.

[Mapoizonsuis - 2 mapy rizapoizony
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Ha MACTHUL.

MoHosiTHa 3/0 nuuTa.

3aj1 I6010BOr0 Beronna miggora - 55 mM. 1859,4
oy, INpapoizomsitis - 2 mapy riapoizony
MPUMILICHHS Ha MaCTHIII.
30UpaILHOTO \.0_040 Apmogana citkoro 4BpBP 1 50x50
KoMOaiiHa, CTSDKKA 13 IEMEHTHOT'O PO3YUHY
MaIllMHHE i i A M150 - 50 mm.
BlJUTiICHHSA 5 i ..... s 5, 3acurianHs 3 KEpaM3UTOBOTO I'PABII0
XOJIOIMIILHOT ' - 655 MM.
YCTaHOBKH, Tennoizounsmis - TBep/Ii
pEMOHTHA MiHepanoBaTHi HTH - 200 MM.
MaKlCTepHs, [Tapoizomsis - 2 mapy riapoizony
MPUMILIEHHS Ha MAacCTHULI.
MpoKary MowuosiTHa 3/6 mUTAa.
PosgsranbHi, Beronna migora - 55 80,8
JyIIOB1 MM.(KepaMiuHa IUIUTKa JUIsl T1IJI0TH
tuny 6a - 10 mm.)
KoHcTpykiist BOASHOTO Terioi
mijgmoru - 100 mm. (140 Mm. jist
jo040 ) I1JUIOTH TUITY 6a)
Ipoizosnswis - 2 mapy rifgpoizony
6 ettt | A MACTHI.
6a Apmogana ciTkoro 4BpBP 1 50x50

CTSDKKA 13 IEMEHTHOTO PO3YHHY
M150 - 50 mm.

3acunaHHs 3 KEpaM3UTOBOI'O TPaBito
- 655 Mm.

Tennoizonsis - TBep/Ii
MiHepanoBaTHi IIUTH - 200 MM.

[Mapoizomnsuis - 2 mapy rizapoizony
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Ha MACTHUL.

MoHosiTHa 3/0 nuuTa.

Cxonn, Kepamiunmii rpanit i3 mpomapkom i | 18,2
CXO0JI0B1 3allOBHEHHSIM  IBIiB  I[EMEHTHHUM
KIIITKH pozuunom  MI150 - 20 wmwm.
M2 || KepamsutoGeron 1000 Kr/M° - 60 MM.
T 30ipHO-MOHOJIITHE TEPEKPUTT —
" | 220 wm,
[TpuminieHHs Jlinoneym I1BX Tterio3Byko- 29,0
MepcoHaIy 130JIALIIHHA
kade i |+4.200 | (AEP)KCTAHZIAPT18103-80) —
rapaepo6 Ha 2- i 6 MM.
oMy ToBepci | CrspKKa 13 IEMEHTHOTO PO3UUHY
M150 - 30 mm.
Kepam3suTtoberon 1000 xr/m® —
44 vm.
301pHO-MOHOJIITHE IEPEKPUTTS —
220 mMM.
Cmy>x60Bi1 Kepamivyna mianTka Ha IEMEHTHOMY 2748
MPUMIIIEHHS PO34MHI - 8§ MM.
Kade, CtsKKa 13 IEMEHTHOTO PO3YHHY-
CaHBy3JIM U ,+4.180 20 mMm.

ayuioBi  kade,
MPUMIIIEHHS

BEHTKaMEpH

Ipoizosnsuis - 2 mapy rifgpoizony
Ha MacCTHII.

CrspKKa 13 IEMEHTHOTO PO3UNHY-
30 Mm.

301pHO-MOHOJITHE MEPEKPUTTS —

220 mmM.
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3an Kage, JlamiHOBaHMI TTApKET HA KJICIO 327,9

aJIMiHICTpaTHB "barrit" - 15 mm.
Hi | +4.200 INiapoizonsitiifHa MOUTOKKA - 3 MM.
MPUMIIIICHHS 'EE CTsDKKA IEMEHTHO-TIIIIAHOMY

10 | | po3unH M150 - 32 mm.

Kepamsuroberon 1000 kr/m® —
30 mm.
301pHO-MOHOJIITHE IEPEKPUTTS —

220 mmM.

Bikna Ta nBepi
Bikonni Omnoku, BiTpaki ¥ 30BHIIIHI JBepi MeTaleBl 13 JABOKaMEPHUMU
ckionakeraMu. [TOKpuUTTS BIKOHHMX OJIOKIB 1 IUIETIHb - eMaib. BopoTa poO3KpUBHI 3

terioizosiiero po3mipoM 3000%3500 mm.

Tabmums 1.3 — Crienmdikarist BIKOH, JBEpei, BOPIT

Mapa | -
Posmipu npopiziB o
10 HalimenyBanHs Kinpkicts
MM

MIPOEKTY
B-1 1000x1000 Bikonnuii 010K 40
B-2 1000x2100 BikoHnsuii 010K 28
B-3 1200x1900 Bikonnuii 0510k 2
B-4 12002300 Bikonauii 050k 2
B-5 1200x2650 BikoHnnuii 010K 2
1 750x2000 HBepi 47
2 1500x2300 HBepi 25
3 3000x3500 Bopota 4
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1.4.2. InxxkeHepHe 00J1aTHAHHA

OnaneHHs

OcHoBHa cucTeMa OMajJeHHs — OAHOTPYOHA, 3 BEPXHIM PO3BEACHHSAM TEILIIOHOCIS.
HarpiBasibHl mpuiaam — MiJHO-aJIIOMIHIEBI KOHBEKTOpH. TemmepaTypa TEIIOHOCIS
70...95 °C.

JlomomikHa cucTeMa OalIeHHs — ABOTPYOHA 3 PyXOM TETIOHOCIS 3 TEMIIEPaTyPOIO
70...130 °C.

HarpiBanpHi npuiaau - pericTp i3 MiTHUX TPYO.

TemnmonocrayanHs CHUCTEMHU ONAJEHHS CUCTEMHM MPUMILICHb 3alIPOEKTOBAHE B
TETUIONEHTPI.

OnaneHHs AyIIOBUX KIMHAT — PEriCTpU MIAKIIOYEHI /10 CHUCTEMHU Trapsaoro
BOJIONIOCTAYaHHS.

Bonomnocrauanus

BononocrauanHs OyJiBil 31MCHIOETHCS Yepe3 MariCTpajibHUM KOJIEKTOpP, BOJAA
rine 3 TOLI.

Kanamizanis

CTi4Hi BOJY BUBOISITHCS B MariCTpaJIbHUM KOJIEKTOP Yepe3 KaHa y TiAMILIA.

Bentnsiisg

BenTtundmiss nOpuMIlIeHb, CaHBY3JIB, 3[IMCHIOETbCS 4Yepe3 BEHTWISALINHI
MOBITPONIPOBOIM ¥ KOpoOa, OyAiBiIs, yepe3 CBOi rabapuTH ¥ MpU3HAYCHHS, MOCTaYCHE

CUCTEMOIO aKTUBHOI («IIPUMYCOBO1») BEHTHJIALILI.
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Po3zain 2. Po3paxyHKOBO-KOHCTPYKTHBHA YaCTHHA
2.1 Po3paxyHOK NepeKpPUTTS 0AJT0YHOI0 TUITY
2.1.1 Buxiaui 1anHi Ta 30ip HaBaHTaKeHb
J1J1s1 MOHOJIITHOTO MI>KITOBEPXOBOIO MEPEKPUTTSI BUKOPUCTOBYEMO BaKKUN OETOH
mapku C12/15, a nnst apMyBaHHS- 3BapHi CITKH 13 3BUYAITHOTO JPOTY.

Po3paxyHOk HaBaHTa)K€Hb Ha MIKIIOBEPXOBE MEPEKPUTTS 3BOAUMO B Tabmmii 2.1

vn = 1.
Tabmuis 2.1 — Po3paxyHOK HaBaHTa)KEHb Ha MIXKITOBEPXOBE IMEPEKPUTTS
Excrutyarariiine Koedimient I'pannune
pO3paxyHKOBE HAQTIITHOCTI 110 pO3paxyHKOBE
Bun naBaHTa)XeHHS 3HAYCHHS HaBaHTA)KCHHIO 3HAYCHHS
HaBaHTA)KCHHS, HaBaHTA)KCHHS,
kH/M? klla
ITocriiiHe
Bin mapkety
0,075 11 0,0825
p=5kH/M38=0,015m
(P=p-0=5-0,015=0,075)
Bix nemenTHOro
BUPIBHIOIOYOTO II1a
P Py 0,576 1,3 0,7488
p=18 kH/™M* 8 =0,032 m
(P=p-0=18-0,032=0,576)
Big kepamM3uTOOETOHHOTO IIApYy
3aBTOBIIKH
0,3 1,3 0,39
p=10 kH/M3; 8 =0,03 M
(P=p-06=10-0,03=0,3)
Pazowm: g’ =0,951 - qr=1,221
Tpusaine
1,8 1,2 2,16
P = 1,8 kH/M?
Kopotkouache, pxp =1,2 KH/m? 1,2 1,2 1,44
P=3,0 - P=3,6
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beton mapku C12/15. Po3paxyHKoBu# omip Takoro O€TOHY JJIsi TPaHUYHUX CTaHIB
nepioi rpymnu Oyzae: Ha cTuck fog = 8,5 MIla [10]. KoedirieHT yMOB poOOTH OETOHY Ybh1
=0,85.

2.1.2 Po3paxyHOK MOHOJIITHOI IVIUTH NEPEKPUTTS
Apmartypy AJis TUIMTA TPUIMMAEMO Y BUTJISII 3BapHUX CITOK 13 3BUUAHHOTO IPOTY

kiacy B-1, Ry= 315 MIla.

q
Py 1Y Py yr vy rrovyoyyod

\ %’ 6000 6000 ‘F’ 6000 % (

Pucynok 2.1 — Po3paxyHkoBa cxema 3aBaHTaKEHHS

HpyropsinHa 1 rojioBHa Oajlki BUKOHAHI - METAJICBHMH, iX PO3paxyHOK Oyje
POOUTHCS MI3HIIIE.

OckiibKy MHMprHA OaJIOK HE3HAYHA PO3PaXyHKOBI MPOJIHOTH CKIIAAI0Th:

lo1=1=6.0 Mm;

loo= 1=7.3 Mm;

[IpuitMaeMo TOBIIMHY TUIMTH PIBHOIO § CM, 110 OUIBIIE hpmin = 60 MM.

Bnacua maca ity g"=0,08:2500=200xr/mM%(2000 H/M?).

[ToroHHe HaBaHTAKEHHS MPUHMAETHCSA HA MIUPUHY TUIMTH, PIBHY 1 M.

JIisi maHoro BUMAAKY TOTOHHI PO3PaxyHKOBI HaBaHTaXEHHS OyIyTh piBHI (3
ypaxyBaHHSIM MacH IUIMTH h=8 cm)

g=1221+1,1-2000=3421 H/wm;

p=3600 H/m;

g=g+p=3421+3600=7021 H/m;

Buznauaemo BIIHOIIEHHS MPOJILOTIB:

leg/ Ish= lo1/ bo2=7,3/6,0=1,2<2, mnuTy po3paxoByeMO SIK 3aTHCHEHY 110 KOHTYDY.
[To HabnmmxeHux GopmMynax MaKCUMaIbHUN 3rTHATBHIUN MOMEHT.

Minax=0,0468-7021=0.33 xH-m;
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ApMarypy B IUTATI MIAOUPAEMO SIK JJTSI 3a11300€TOHHOTO €JIEMEHTY MPSIMOKYTHOT'O
nepepisy, 1o 3ruHaeThes, po3mipoM bxh=100x8 cm.

Po6oua BrucoTa nepepizy ho=h-a=8-1,5=6,5 cm.

Jls BapiaHTy apMyBaHHS 3BapHUMU CITKaMH 13 3Bu4aiiHoro 1poTy (Rs=315 MlIla)
MaTHMEMO

M;=0,33 xkH"™m;
_ 0,33-1073

81,0-0,065%-8,5-0,85

ne Koe(imenT yMoB podotu 6eToHy Yp1=0,85.

Ao

= 0,0108,

3naxoaumo koedinieHT 1=0,996 1 BU3HAYa€EMO IJIOILY Mepepi3y apMaTypu Asg

0,33-1073

A = = 016 cM?
S~ 315-0,996- 65 M

ne S=200Mm
n=b/s+1=1000/200+1=6cCT.

ITo copramenTy apMarypy npuiimaemo 6 @3 Bp. 1 As=0,42cm?;

PosnoxinsHy apMarypy mpuiiMmaemMo Tak camo 6 @3 Bp. I A =0,42¢cm?,

2.1.3 Po3paxyHOK A0NOMIKHOI 0aJIKH
[Tinbupaemo nepepi3 AOMOMIKHOI OaTKH.
[Tpomit monomixkHoi 6anku [, = 6,0 M, ctans C235, R, = 230 MlIa. I'pannynui

I 6000

MIPOTHUH JIJI OaiKu mpoasoToM 6,0 M f;, = 700 = 00 = 30 MM.

[lepepiz mpokaTHuX OalOK BH3HAYAIOTh IO MaKCUMAIbHOMY 3THHAIBHOMY
MOMEHTY.

ExcrutyaraniiiHe 1 rpaHiYHEe HaBaHTAXXEHHS HA JOMOMDKHY OajKy BH3HAYA€ThCS
o ¢opmyiax:

eKCIUTyaTalliiiHe HaBaHTaKEHHS

qa =102 (px + gn)XIn
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q, =1,02-(3,0+0,95+0,2)-5,65 = 23,92 xH/m;

I'paHUYHC HABAHTAKCHHS

q =102 (pxyfp + gnyfm) o,
ne 1,02 — xoeditrieHT, sikuii BpaxoBy€e BIacHY Bary OaJiku;
pPx — XapakTEepUCTUYHE 3HAUCHHS KOPUCHOTO HABAHTAXKEHHS HA HACTUII,
Yip VFm— Koe(irieHTH HaAITHOCTI IO HABAHTAXKEHHIO (J71s1 BIACHOT Baru METaJIEBUX
KOHCTPYKIiK Yrp =1,05,
Jn — BIIaCHA Bara NEpeKpUTTs, MpUAMaeThes 3a Ta0n.2.1.

q=102-(3,6-1,22+0,2-1,1)-5,65 = 29,04 xH/m;

Po3paxyHKoBU# 3ruHaIBHUN MOMEHT, JUJISl IIAPHIPHO 00NEpTOi OanKu

_qlp
=12,

M
ne l, — mpomT TOTmOMIKHOI OaKw,

29,04 62

M = — 3 - 130,68 kHwm.

HeoOxigHuit MOMEHT o1op

_ M
cRyyC

WTp Y,

e C — KOe(IIIeHT, [0 BpaxoBye pPOOOTY CTAM B CTail MPY>KHOIUIACTUYHOCTI, JJIS

JIBOTABPOBUX 0AJIOK MPHU MIOCKOMY BUTHHI ¢ = 1,12;
Y. — KOe(]iLIEHT yMOB poboTn,y, = 1;

R,,— po3paxyHKOBHH OIIp CTaJH,

130,68

=" 103 =507.3 cu®.
™ = 7112-230 M

ITo coprameHTy miAOMPAETHCS ABOTABP BUXOASUU 3 yMOBH W > W,

ITo copramenTty npuiiMmaemo asotasp Ne 35B61: W, = 581.7 cm®, I, = 10060 cm?,
g = 38.9 kr/m.
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ITepeBipka migidpaHoro nepepizy NpokaTHOI OAJIKH.
YTOUHIOEMO Jif0U€ HaBAaHTAXEHHS 3 ypaxyBaHHSM BJIACHOI Baru JApYyroOpsaHOI

Oaiku
0> = (3,0 + 0,95+0,2) -5,65 + 0,389 = 23,84 kH/wm;
g=(3,6-1,22+0,2-1,1)-5,65 + 0,389-1,05 = 28,88 xH/™m;

28,88 - 62
= EEra— = 129,96 kHwm.
[eperipka 10 HOPMAILHOMY HAIPYKEHHIO
M
o = W < Ry]/c,
_ 12996-1000_ 59 48k /em? < R, = 230 MII
C=Tizsery A/ <Ry = -

[lepeBipka 1o KOpPCTKOCTI:

f_5ab_f

| 384EL 1

ne W, I, —reoMeTpuyHi XapakKTEpPUCTHKH M1TI0paHOro rnepepiszy 0anku;

fu — FpaHI/I‘IHI/Iﬁ IIPOTHH, OJIA OaJIoK IIPpOJbOTOM
L.

[=3Mm- fu = E'
L.

[=6M - fu = E'

l
[=24w™m- fu=ﬁ;

[=36M-f, = —.

300

JIisi IpOMDKHUX TPOJBOTIB TPAaHWYHUNA TMPOTUH BU3HAYYBAHWUW M0 JIHIWHIN

IHTEPITOJIAIIIT
f_5. 23,84 x 63 .105=L<f_uzi
[ 384 10060 x 2,06 x 10° 309 [ 200
= : = 0090 =194 < f, = 30 MM.
267 309

BucHoBok: YMoBa BuKOHamacs, 0Tke, mepepi3 0aaku miaiopaHo BipHO

Jlns nonomixkHoi Oanku npuitMaemo aBotaBp Ne 35b1.
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2.1.4 Po3paxyHOK roJiIOBHOI 0aJIK1
[TinbupaeMo mepepi3 roIoBHOI OAJKH.

[Tpomit ronoBHoi G6anku [, = 7,3 M, ctanmp C235, R, = 230 MIlla. I'pannunuit

I 7300

MIPOTHH JIJIs1 OaJIKKU MPOJILOTOM 7,3 M f,, = 701~ 201 = 35,8 mm.

[lepepiz mpokaTHux OaJOK BHU3HAYAIOTH [0 MAaKCUMAJIbHOMY 3THHAIBLHOTO
MOMEHTY.
ExcruryaraniiiHe 1 rpaHUYHE HaBaHTAXCHHS HA JOMOMDKHY OalnKy BH3HAYA€THCSA
o ¢popmyax:
eKCIUTyaTallliHe HABaHTA>KEHHS
q, =1.02 (p, +g,)x,
g, =1,03-(3,0+0,95+0,2)-6 = 25,65 kH/M,
TpaHUYHE HaBAHTAXKEHHS
q =102 (pxyfp + gnyfm) o,
ne 1,02 — koedili€eHT, IKHi1 BpaxOBY€ BJIACHY Bary Oayku;
Px — XapakTepUCTUYHE 3HAUCHHS KOPUCHOT HABAaHTAXKEHHS Ha HACTWUIT,
Yip Vim— Koe(ilieHTH HAIIMHOCTI 10 HABAHTAXKEHHIO (JIJI BJJACHOT Bar METaJICBUX
KOHCTPYKITIH Yrp =1.05, Yrm = 1.2
L, — (kpok 06amnok);
Jn — BJAcHA Bara MepeKpuTTSL.
q=103-(3,6+122+0,2-1.1)-6 = 31,15 xkH/m;

Po3paxyHkoBuii 3ruHaIbHUN MOMEHT MIAPHIPHO 00TEpTOT OAKH

12
L
ne l, — mpoJiT T0MOMIDKHOI OaIKH.
M = %7'32 = 207,49 kHm
HeoOxigHuit MOMEHT o1opy
Wrp = " )
cRyyC
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Je ¢ — KOeIII€EHT, 0 BPaxoBye pPOOOTY CTamu B CTafll MPYKHO-TUTACTHYHOCTI, JJIs
JIBOTaBPOBUX OaJOK MPH MJIOCKOMY BUTHHI ¢ = 1,12;
Y. — KoedilieHT ymoBU pobotH, ¥, = 1;
R, — po3paxyHKOBHH OMIp CTasIH.

207,49
™ =117.230" 103 = 805,47 cm>.
[To copramenTy miaOUpPA€ETHCS IBOTABP BUXOAIYH 3 YMOBU W > Wi,
[Ipuiimaemo asotasp Ne 4061: W, = 803,6 cm®, I, = 15750 cm*, g = 48,1 kr/m.
[TepeBipka migidOpaHoro nepepizy MpoKaTHOI OaIKU.
YTOYHIOEMO JTit0Y€ HABAHTAKCHHS 3 YpaXyBaHHSIM BJIACHOI Bar'W TOJIOBHOT OaiiKu
g, = (3,0+0,95+0,2)-6 + 0,481 = 25,38 kH/m;
g=(3,6+1,22+0,2-1,1)-6 + 0,481-1,05 = 30,75 xH/m;

~30,75-7,3?
B 8

[lepeBipka 1o HOpMaJIbHOMY HaIPY>KEHHIO

M
O'=WSR3,]/C

= 204,83kHm.

[lepeBipka 1o >KOpCTKOCTI:

f_5ab_f

| 384EL 1

ne W, I, reoMeTpuyHI XapakKTEPUCTUKHU MIAI0OpaHOro nepepizy Oanku;

fu — TpPaHUYHUUN TIPOTUH, 7Sl OAIOK MPOJIHOTOM

l=3m- fu=ﬁ;
[=6M-f, ==
[=24m- f, =
[=36M-f, =—.

JUIsi IpOMDKHUX TPOJBOTIB TPAHUYHUNA NPOTUH BU3HAYYBAHUM MO JIHIAHIN

THTEPIOJIALII].
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204,83 -1000

_ _ 2 _
o= 112-8036 227,58kH/cm” < R, =230 MIla
5 25,38-7.33 1 1
[ 384 15750-2,06-105 252 1 204
= : —7300—289< = 35,8
f =385 = 257 = 289 <fu=358mm.

YMoBa BUKOHANacs, OTKe, nepepiz O0anku migiopano BipHO. TakuM YUHOM, IS
roJIoBHO1 0anku npuiiMaeMo aBotaBp Ne40b1.

[IpuitmaeMo sIK JJ1 TOJIOBHOT, TaK 1 JJIs JOMIOMIXKHO1 Oayiku nByTaBp 40b1.

2.1.5 Po3paxyHOK KOJIOHHU

[Tinbepaemo nepepi3 CTepKHs KOJIOHH, Ha SIKy CUMETPUYHO CIHPAIOTHCS YOTUPU
6anku. OnopHi peakuii V = 227,58 kH; BigmiTka Bepxy nepekputts 10,7m. Ctans kinacy
C240.

1. HaBaHTa)XeHHS HA KOJIOHY BU3HAYAETHCS 3T1JIHO 3 POPMYJIIOIO

N=102-4-7V,
ne V — onopHa peaxiiisi TOJIOBHOI OaJIKH.
N =1,02-4-227,58 =~ 928,53 kH.

[Tpu BapianTi oOnupanHs 6anoK Ha piBHI KoJoHU [ =4,1 M.

[Ipu obnupaHHi 1ONOMIKHUX OajOK Ha pIBHI MOBEPXY LIO JOBXKHUHY HEOOXITHO
3MEHIIIUTHA HA BEJIMYMHY BUCOTH IMX OAJIOK, a MPU PO3TalllyBaHHI 00pi3y GyHIaMEHTY
HUKY€ HYJIbOBOI MO3HAYKM JIOJATH BEJIMYMHY, PIBHY BIAMITLI 00pi3y. Po3paxyHkoBa
JIOBKMHA KOJIOHU JOPIBHIOE 1i reOMETPUYHINA JOBXHUHI, TOOTO

leg =1=41wm.

ITo nHomorpami st 38apHoro aBoTaBpa npu lr = 3,7m 1a N = 928,53 kH, 1 =

40, a BignoBigHui KoedimieHT ¢ = 0,894. R, = 240 MIla.

Heo0xi1Ha moia nepepisy KOJIOHH

N 92853
P ¢y R, 0894-240

At - 10 = 43,27 cM?.
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e 928,53
™ ™ 0,894 x 240

[Tpuitmaemo nBotaBp Ne20K1, A=52,82 cM>.

10 = 43,27 cM?.

[TepeBipsieMO CTIHKICTB:
A =5282c™m? I, =1334cm" i, =5,03cM, i, = 8,5cMm.
BuzHnagaemo rHydKiCTh eIeMEeHTa

po=tr 370 oo
Y i, 503 TV

1, = 73,55 240 =251
y o 2,06-105 7

Koe(dimieHT mo3a0BKHbOTO 3TUHY ¢ = 0,735,

Bukonyemo nepeBipKy MIITHOCTI

N &y
pAT Ve
928,53
o= 0.735 - 52.82 10 = 239 Mlla < R,, = 240 MIla.
3amac MIIHOCTI1
240-239

270 100% = 0.41% < 5%, o AOMYyCTUMO 332 HOPMAMHU.

OTtxe ocTtaTouHo npuiimaeMo aBoTaBp Ne20K1.

2.1.6 Po3paxyHok 0a3u KOJIOHHM
[Tmorma omopHO1 IMINTH BU3HAYAETHCS MIITHICTIO OCTOHY (PyHIaAMEHTY
N < l/)loc fed,loc Aloc,l
1e P, — KOePIIEHT, IO BPaXOBYE XapaKTep mnepeaadi HaBaHTaXeHHS, PU PIBHOMIPHO
pPO3MOUIEHOMY HaBaHTaXeHH] Y, = 1;
fed,loc — MILIHICTb OE€TOHY 3 ypaxXyBaHHsAM BIIMBY 00OMMH, IO IiABHIIY€E
fed,loc =a d)loc,b fed’
ne a — koedirieHt, 1 6etony kiacy Hmwkde C20/25, a = 1;
fea — PO3paxyHKOBHUH oOmip OCTOHY Ha CTHCK, BH3HAYAETHCS 3aJIC)KHO BiJl Kiacy

OCeTOHY
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Procp — KOEDILIEHT, AKUI BpPaxOBY€ BIIMB 000HMHU

3 Aloc,z

¢loc,b = < 2.5,

Aloc,l

ne Apcq — IUIOIA OHNOPHOI IIMTH; A, — IUIOMA JIUIAHKHM, IO IPUMMKAE 0
MaiJaH4uKa, II0 3MHUHAETHCA (IUIOIA MIJAKOJOHHMKA), e a =1, ¢ycp = 1,8
(3a3maneriap 3amaemocs), a f,, At 6erony C8/10 mopisuioe 6 MIIa [10].

IpuiimMaroun vy, = 0.9 feqi0c =1-1,8:6-0,9-0,9 =8,75 Mlla, A1 =

928,53

10 = 1061 cm?
8.75

[Ipu kBagpaTHI OMOPHIN TUIUTI 11 CTOPOHA TIOPIBHIOE:

L =+1061 = 32,57 cwm.

[Tpuiimaemo L = 360 MM 1o copTameHTy, Tolii B = % = 29,5 cm.

OckUIbKH TIepepi3 KOJIOHU KBaJ[paTHUM, MPUHAMAEMO OTMOPHY TUIUTY PO3MIPOM -
360%360 mm. [i ioma A, ; = 36 - 36 = 1296 cm?.
[Tpuitmaemo po3mip migkogonauka 900x900 MM, Toi:

Apper =90 X 90 = 8100 cm? i o popmyui

3| Atoc,2
¢lOC,b = A S 2'5)
loc,1
ne A1 — TUIONIA ONOPHOI IUINTH; Apye, — IUIONIA AUISHKH, IO NPUMHUKAE J0

MaiiIaH4MKa, 110 3MUHAETHCS (TUIOIIA M1IKOJIOHUKA).

_e[sto0_
(plOC,b - 1296 - ) .

VY TOYHIOEMO fed,loc = d)loc,b feda
feaioc =1-1,84-6-0,9-0,9 = 8,94.
Tuck mig migomBOK OTIOPHOI TITUTH

928,53
P =296

YMoBa JOTPUMYETHCS, PO3MIPH TTUTH 3aJTUIIAEMO O€3 3MiH.

10 = 7,16 < foq10c = 8,94 MIla.
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JIJ1si BUBHAUEHHS TOBUIMHU OTIOPHOT TUTMTH BU3HAYAEMO 3THHAIBHI MOMEHTH, Ha
OKpeMHX JiasHKax. ToBIIMHY TpaBepcu npuiiMaeMo 10 M.
Hingaka 1. I[louTa, mo omupaeTbcs Ha YOTUPU OOKHM. BimHomeHHs OUIBIIOTN
CTOPOHH JIO MEHIIIO]
M=aq a?
KoedimieHT a Bu3HA4aeThcs MO TaOMMIN, 3aJ€KHO BiJ BIJIHOMIEHHS O1IBIIOL

CTOPOHH IIACTHHKHU 10 MeH1oi (b / a, puc. 2.2), a — MEHIIHHA po3Mip IUIACTHHH.
9

by _ 175 _ 1,8, Toni a = 0,094.

a;, 97
M; = 0,094-0,716-9,7? = 6,33 kHcm
neq =p = 0,716 kH/cm.

b
J A
4| |E
% a| IE
+ L A 77
. Bo | mo [~F
N
340
|
6 (D\ P
Q 7t
Q & |\ -
T ; 1
< S ) R4
R % N i g 0
9\‘ : ®
S s

as|| 175 ||az25
10 0
360

Pucynox 2.2 — baza xonoH#.
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Hinsuka 2. Ilnuta, oOmepra Mo TphOX CTOpOHAX. BiIHOIIEHHS 3aKpirieHOl
CTOPOHU JI0 BIJIBHOI
M=pqa?
q a;
ne [ — koedillieHT, IKUi BU3HAYAETHCS 1O TaOJIHMIIL. 3aJIeKHO BiJl BiTHOIIECHHS b, / a4,
b1 —po3Mip MIACTUHKY B HAIIPSIMU BiJ] 3aKPIIJICHOT CTOPOHH JI0 BIJIBHOTO KPalo;
a; — pO3Mip TUIACTUHH, apaleIbHUI BUIbHIA KPOMIII.

[MTpu Bignomenwi (b, / a;) < 0,5 aisgHKA IIACTHHU PO3PAaXOBYETHCS K KOHCOJIb.

b1—82’5—041<05
a, 200 "

M, =0,5-0,716 - 8,252 = 24,4 xHcwm.

Hinsaka 3. KoncoapHMit 3BIC
M =0,5q c?
Jie ¢ — BUIBHUH 3BIC TUTACTUHKH. SIKIIIO TJIaCTHHA CIIUPAETHCS HA TPU OOKH 1 BITHOIIEHHS
(by / a1) <0,5, To C=bh;.
M; =0,5-0,716-7,0% = 17,54 kHcm.

Hait6inpmmii MoMeHT Ha AisHI 2. TOBIMHY TUIMTH BU3HAYAEMO 110 (PopMyIIi:

> [0 Mmax
Ry
ToBIMHA TUTATH:
p= |CE 0= 258
= 220 = 2,58 cm.

[Ipuiimaemo TOBIIMHY IUIATH £ = 28 MM.

Bucota TPaBCPCHU BU3HAYACTLCA 3a JOBXHHOIO HIBiB, AKMMH TpaBCpCHU

MPUBAPIOETHCSA 10 CTPYKHS KOJIOHU:
N

4 (Br ke Rug Yur Vo)

- 'w
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Karer mBa npuitMaeTbcss MAKCUMaJIbHUM 3aJIEXKHO B1J] TOBILIMHYU TPABEPCH 1 MOSICIB
CTPHKHSL.
Tpasepcy, pebpa 1 cTpuKeHb KOJIOHU MPUBAPIOIOTHCS 0 OTMOPHOT ITUTH. 3yCHILIS

Ha Hei nmepenaeThes Yepes Il MIBH.

B 928,54 -1073
~ 4(1-0,01-180-1-1)

h=1, = 0,129 m,

[Ipuiimaemo Bucoty Tpasepcu 0,2M.

2.2 Po3paxyHOK MeTaJieBOI paMu

2.2.1 36ip HaBaHTa:KeHb HA pamy

IlocTiiiHe HABAHTAKEeHHA

[TocriiiHe HaBaHTaXXEHHsI Bl Baru KOHCTPYKUIA MOKPUTTS, IO 3aXHILAIOThH 1
HECYTh, IPUHUMAETHCA PIBHOMIPHO PO3MOJUIEHUM O JOBXKHUHI purens. Po3paxyHkoBe

MOCTITHE HaBaHTAXEHHS BU3HAUYCHE B TAOJIMUHIN GopMi (Tabnuiis. 2.4).

Tabnuusg 2.2 — IocriiiHe HaBaHTaXEHHS HA pUTeJb MOMEPEYHOT paMu

. Po3paxyn
Hopmartushe Koedirient
) . KOBE
HaBaHTa- HaJIMHOCTI 1O
KoHCcTpyKIIist MOKPUTTSI HaBaHTaX
KCHHS, HaBaHTaXXCHHIO,
CHHS,
kH/Mm? i
kH/m?
1. 3abapBiieHui MeTaIeBUIA JIHCT 0,12 1,05 0,126
2. YTemnosau 0,1 1,2 0,12
3.[Tapouzonsius 3 0THOTO APy pyoepoitLy 0,05 1,3 0,07
4.IIpo¢unupoBaHHBIA HACTHII 3aBTOBILKU | MM 0,15 1,05 0,16
5.CranpHbIC TPOTOHU CYIITBHI 0,15 1,05 0,16
6.CoOcTBeHHBIH Bara KOHCTPYKIIi MOKPUTTS 0,35 1,05 0,37
Pazom qo 0,92 1,1

[ToronHe HaBaHTaXCHHS HAa PUTEIb PaAMHU:
g=0oB=1,1-6 =6,6 kH/Mm,

7€ o — HaBaHTa)KeHHs 1o Tabuii, kH/M?;
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B — mpuHa BaHTaXHOT 1101l (KPOK pam), M.
Bara criiiki pamu:
Gs=0,5B L 0,2 0,35v¢,
ne B — kpok KoJoH, M;
L — mpodiT OyniBii, M;
vf — Koe(iIlleHT HaIIMHOCTI MO HaBaHTa)KeHHIo, Yi=1,05.
G;=0,5-6-40-1-0,35-1,05=44,1 xH.

Tabmuis 2.3 — HaBaHTa)Xe€HHS BiJl MacH CTIHHUX KOHCTPYKIIiH, 110 3aXHUIIIAI0Th

HopmaTtushe Koeoimient
. i Po3paxynkose
OO6ropomxyBaHHs HaBaHTaXXCHHSI, HaA1MHOCTI MO
HaBaHTaXeHHs, KH/M?
KH/M? HaBaHTa)KECHHIO, Yf
ITanemni «Cenasiu» 0,3 1,05 0,315

CxeMa 3aBaHTa)XEHHS paMH IMOCTIMHUM HABAaHTAXEHHSM HABEJICHA HAa PUCYHKY

2.3.

Pucynok 2.3 — CxemMa 3aBaHTaKEHHS paMu

CHirose HaBaHTaKeHHS
Jist 3amaHoro paiioHy OyJIBHMIITBA CHITOBE HABaHTaXXEHHs ckianae So=1,35
kIla.= 1350 H/m?
[Ipu cTaTUYHOMY pO3pPaxXyHKY CHITOBE HABaHTA)XEHHS YMOBHO IPUUMAETHCS
PIBHOMIPHO PO3MO/IUICHUM T10 JOBXKUHI PUTEIIA:
S=So yfuB,
ne Sp — Bara CHIrOBOTO MOKPHUBY;

Vi TIpH (o0"/Sp <0, MpUIMAETHCS piBHUM 1,6;
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L - KoedilieHT BpaxoBye KOH(Iryparlito MoKpiBiai OyAiBil, A OYIiBI1 3 YXUIOM HE
Gimpmre 25° p=1
S=1,35-1,04-1-6=8,42 xH/m.

Cxema 3aBaHTaKCHHS paMu CHITOBMM HaBaHTaKCHHIM HaBCICHA HA PUCYHKY 2.4,

8.42

Pucynok 2.4 — CHiroBe HaBaHTa)XCHHS PaMH.

BiTpoBe HaBaHTaKeHHA
BitpoBe HaBaHTakeHHS! Ha OyAIBJIl 1 CIIOPY/IM BU3HAYAETHCSA SIK CyMa CTaTUYHOT 1
JTMHAMIYHOI ckiafoBux [7]. CratuyHa CKIIaj0Ba BIAMOBIAAE CTAJIOMY IIBHIKICHOMY
HAaTUCKY 1 TMOBHMHHA BpaxoByBaTHCS B ycix Bunaakax. [lns BupoOHMUMX OyziBeib
3aBBUIIKA 10 36 M TpU BIJHOIICHHI BUCOTH 0 MPOJBOTY MEHIe 1,5 nuHaMiuHy
CKJIaJIOBY BITPOBOT'O HaBaHTaXKCHHS JIOMYCKAEThCS HE BpaxoByBatu [7].
CratuyHa CKJa/J0Ba BITPY BHKJIMKA€ THCK Ha OYJIBIIO 3 HaBITPSIHOTO OOKY 1
BIJICMOKTYBaHHS 3 POTUJIKHOIO.
Po3paxyHKOBMI THCK BiTpy Ha 1 M? HOBEpXHi :
o=y woC k,
ne v=1,4 — koediieHT HaAIHHOCTI JJIsl BITPOBOT'O HABAHTAXKECHHS;
Mo — HOPMATUBHUN HIBUJKICHUI HATUCK BITPY, IO MPUHUMAETHCA 110 HOPMAX;
wo = 0,43 xI1a;
C — aepoauHaAMIYHUI KOS(DIIi€HT:

¢=0,8 115t akTUBHOTO TUCKY 1 ¢=0,6 1151 BIICMOKTYBaHHS;
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K — KoediIlieHT 1110 BpaxOBYIOTh 3MiHY HIBHUIKICHOTO HATHUCKY 3aJIEXKHO BiJl BUCOTH
OyJiBJII 1 TUITYy MICIIEBOCTI.
oy =ys0oc k=1,4-0,43-0,6-1=0,38 xkH/m?;
o, =yf woc k=1,4-0,43-0,8-1=0,51 xkH/m?.
Po3paxyHKoBUM MOTOHHUW THUCK BITPY Ha paMmy: ®, = ®, B — "aktuBne", 3
HaBITPSHOI CTOPOHU; ®y = Oy B — "macuBHe", (B1ICMOKTYBaHHS).
®, = 0,51-6 = 3,06 kH/m
o, = 0,386 = 2,28 kH/m

CxeMa 3aBaHTa)X€HHS paMH BITPOBUM HABaHTa)KCHHSIM HaBEJ€HA HA PUCYHKY 2.5

5
1
>/@

309

=309

Pucynok 2.5 — BiTpoBe HaBaHTa)XeHHS pamH.

2.2.2 CTtaTH4YHUI PO3PAXYHOK paMu
Jlns  Toro, mO0 CKOPUCTATHUCS MPOrpamMor0 HEOOXIAHO BBECTU 3HAYEHHS
HKOpPCTKOCTi. OCbOBA KOPCTKICTh PUTEJIS:
EA;=2EA¢ = 4EJ,/h/? = 4-189,29-10%/2,9? = 90,03-10* xH
ne EA¢ — mmonia nepepi3y nosiciB Oankwu.
3ruHanbHy 1 OChOBY YOPCTKOCTI CTIWKI MOKHAa NPHUOJIU3HO BU3HAYUTH TIO
dbopmynax:
EJn = E(R; + 2Dmax)hn?/(K2Ry) = 2,06-10*(683,71 + 2:429,91)-1,25%(3,5-33,5) =
= 42,37-10* xH-m?
EA, = 4EJ,/h? = 4-42,37-10%1,25? = 108,47-10* xH
ne Ry — omopHa peakiist purens BiJ po3MOAiICHOTO HaBaHTAKCHHS
Rr=(q+p)l/2=(18,576 + 38,4)-24/2 = 683,71 kH,

hn — BECOTa nepepi3y HWKHBOT TIISTHKH KOJIoHH hy = 1,25 M;
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K> — xoedirienT, 3anexxuuii Bij Kpoky koJjioH, Ky = 3,5,

Mu PO3ITTAIATUMEMO 3 3aBaHTAXCHH, IIC 3aBaHTaXXCHH:I 1

MOCTIAHE

HABaHTA)XKCHHS, 3aBAHTAXXCHHS 2 - CHITOBE HABAHTAXKEHHS 1 3aBaHTa)XEHHA 3 - BITPOBE

HaBaHTaKeHHA. Po3paxyHOK BecTUMEMO BiJ iX HaliHeOe3MeuHImuX noeaHanb. [lepepizu

pamu, sKi MH OyIeMO PO3paxoByBaTH 300paKeHI Ha PUCYHKY 2.6.

LR

Pucynox 2.6 - Po3paxyHKoOBI nepepizu pamu.

PesynbTaTu po3paxynky nporpamu Jlipa-CAIIP npencrapieni B Tabnuii 2.4.

Tabnuus 2.4 - 3ycusuis (Harpy>KeHHsI) B €IEMEHTax

1-1 1-2 2-1 2-2 3-1 3-2 4-1 4-2
1 1 3 3 3 3 5 5
2 2 2 2 4 4 4 4
1. 3aBantaxkenHs 1 (IlocriliHe HaBaHTa)KEHHS)
N -133,9 -133,9 -106 -132,92 | -107,14 | -134,06 | - 134,04 | - 134,04
M - 870,24 - - 870,24 - -870,24 - - 870,24
Q 108,78 108,78 24,63 -109,96 19,12 - 108,75 | -108,78 | - 108,78
2. 3aBanTaxkeHHs 2 (CHIrOBe HABaHTAKEHHS)
N - 389,53 | -389,53 | -308,38 | -386,7 | -311,68 | -389,99 | -389,93 | -389,93
M - 2531,6 - - 2531,6 - - 2531,6 - -2531,6
Q 316,45 316,45 71,66 -319,9 55,61 - 316,38 | - 316,45 | - 316,45
3. 3aBantaxxeHHs 3 (BiTpoBe HaBaHTaKEHHSI)
N 12,5 12,5 0 0 -4,8 -4,8 -12,5 -12,5
M - - 259,39 - 259,39 - - 228,15 - - 228,15
Q - 54,42 -10,4 12,71 12,71 -11,75 -11,75 -45,12 -45,12
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Pucynok 2.7 — Ilo3HaueHHs BY3J1iB 1 €JI€MEHTIB.

Emtopu no3nosxkHix cuil N, monepeyHux cuwi Q, 1 MOMEHTIB M s Tpbox
3aBaHTaXeHb, 0Oy 0BaH1 mporpamoro Jlipa-CAIIP Ta 300paxkeni Ha pucyHkax 2.8-2.16.

Jriopa N

Pucynoxk 2.8 — Entopa N 151 3aBanTa)keHHs 1.

Jrvpa &, kH

106,68 -106.68

Pucynox 2.9 — Emropa Q st 3aBanTakenss 1.
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Jmpoa M, xH

Pucynok 2.10 — Entopa M a1 3aBanTaxeHHs 1.

Jwea N &H

Pucynok 2.11 — Entopa N a1 3aBaHTaXeHHS 2.

Jaea &, wkH

Pucynox 2.12 — Entopa Q a1 3aBaHTaXeHHS 2.
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Jaea M, xH

-2482,68

242,68 = -2482,68

Pucynox 2.13 — Emtopa M a1 3aBaHTaXeHHS 2.

gwvea N, kH

Pucynok 2.14 — Entopa N a1 3aBanTa)eHHs 3.

drwpa H kH

Pucynok 2.15 — Emropa Q ju1s1 3aBaHTa)KeHHs 3.
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Jwpa M, kH

Pucynok 2.16 — Enropa M asist 3aBanTaxeHHs 3.

Jist Toro, 100 BU3HAYUTH caMmi HECHIPUSTIIMBI MOE€JHAHHS HABAHTAKEHb HA pamy,
CTOCOBHO KOXHOTO 3 YOTUPHOX IEpepi3iB, HEOOXITHO PO3TIISIHYTH YCi 3aBaHTAXKEHHS 1
BUABUTU L1 moegHaHHsA. Crepury ckinageMo TaOlMLI0 3yCUIb B PO3PAXyHKOBHUX

nepepizax Oanku (Tadm. 2.5).

Tabmu 2.5 — 3ycmis B po3paxyHKOBUX MEpepizax paMu

Bun [Tepepiz 1-1 [Tepepi3 2-2 [Tepepi3 3-3 [lepepi3 4-4

Ne| 3aBanTaxe
M N Q M N Q M N Q M N Q
HHS

1 | ITocritine
HaBaHTAXeE 0 | -131,3 | 106,6 | 853,4 [-131,3| 106,6 |-853,4|-130,3|-107,8| 0 |[-130,3| 24,6

HH

2 | CHirose
HaBaHTaxxe 0 -382 310,3 | 2483 | -382 | 310,3 | -2483 |-379,2|-313,7| 117,9 |-308,3| 71,6

HH

3 | Bitpose

HaBaHTaxe
0 | 12,26 | -53,4 [-254,3| 12,26 |-10,22| 254,4 0 12,47 0 0 12,47
HHSI

JBOpPYY

4 | BitpoBe
HaBaHTaXe 0 | -12,26 | -44,24 |-223,7|-12,26| -11,5 |-223,7| -4,7 | -11,6 0 -47 | -115

HHS CIIpaBa
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Hani y ¢popmi Tabnuini 2.6 ckiiagjaeMo HECTIPUSITIIMBI TTOETHAHHS HaBAaHTaXKEHb.

Ta6mui 2.6 — HecnipusaTiugi moeHAHHS HaBaHTAXKEHb

o| [ToegHaHHs Iepepiz 1-1 [Tepepis 2-2 [epepi3 3-3 [epepi3 4-4
3yCHITb M|{N| Q| M| N|Q|M|N|Q|M|N/|Q
Ne 3aB. - 1,2 - -
33
1 51 | 41
3yCUIUIA - - - | 36, - - - - - -
33169
+Mmax ; 4
N-Biam. Ne 3aB. - 1,2,4 - -
31| -
0.9 40
3yCUIUIA - - - |12, | 52 - - - - - -
54
7 |56
Ne 3aB. - - 1,2 -
1 |50 | 42
3yCHILIA - - - - - - 33 - - -
9 0
- Mmax ; 36
N-Bim. Ne 3aB. - - 12,4 -
0.9 N
3ycuist - - - - - - |35 | 51|43 | - - -
60 | 4 2
Ne 3aB. - 1,2 - -
33
1 51 | 41
3yCUIIIA - - - | 36, - - - - - -
33169
Nmax ; 4
+M-Biam. No 3aB. - 12,4 - -
0.9 31| |40
3YCUILIA - - - 52 - - - - - -
13 54
5,6
1 Ne 3aB. 1,2 -
Nmax ; -
. 50 | 42
- M-Biam. 3yCHILIS 33 - - .
9 0
36
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0,9 | Ne 3as. 12,4

3YCHIUIS 35 | 51 | 43

60 | 4 2
Qmax 0,9 | Ne 3as. 1,24 1,24 1,2,4 1,2,4
3|3 40| 11 | 44

3YCHIUIS 52 52 35 | 51 | 43 87

2 | 13 5,4 8 3

5 5,6 60 | 4 2

2.2.3 O6panuns craii

Bubupaemo crans Cranb C345 nis ycix KOHCTPYKITIH:

2.2.4. KOHCTpYKTHBHHI PO3PAXYHOK PaMU

Ry = 335000 xkH/m?;
Ru = 460000 xkH/m?,

Buznauumo HeoOXiaHy oy nepepizy 1-1

Ar, = (N-y0) 1 (Ryve ) = (525:0,95) / (0,493-33,5-1) = 30,2 cm?

A =100, 1.x. N <3000 kH ¢ =0,493

i, = lo/A =840/ 100 = 8,4 cm

bep =iy / 32=8,4/0,24 =35 cm
A =\ V(Ry/ E) = 100-V(33,5/ 20600) = 4,03
V(E/Ry) = V(20600/ 33,5) = 24,8

tw= h/[(1,2+0,35% )-(V(E / Ry))] = 35/[(1,2+0,35-4,03)-24,8] = 0,54

tr= b/[2-(0,36+0,1-1 )-(N(E / Ry ))] = 35/[2+(0,36+0,1-4,03)-24,8] = 0,92
21470 = 91 cm?

[Tpuitmaemo nomumo 35-2-1 = 70 cm? , ctinky 35:0,6=21 cm?

[TepeBipka Hanpy>XKeHHS JJIA MiAI0paHOTO Tepepizy

3, = 21-353/ 12 = 7145 oM

iy = \(7145/91) = 8,9
A =840/8,9=94,38
¢=0,637c
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o =N/ (¢-A) =525/(0,637-91) = 9,05 kH/ecm*< Ry = 33,5 kH/cm?

[Tini6panuii mepepi3 3aJ0BOIbHIE BUMOTaM 3arajibHOi CTIHKOCTI.

[TepeBipka MiCIIEBO1 CTIHKOCTI CTIHKH

A =\ V(Ry/ E) = 95-(33,5/ 20600) = 3,83

ho/ tw=135/0,6 =58 < (0,36+0,8:A3)-(N(E / Ry)) =
= (0,36+0,8-3,83%)-(\(20600 / 33,5)) = 299

CTiHKa CTIAKA.

ITepeBipka MiCIIeBOi CTIMKOCTI TTOJIHIT

bo/tr=15/1=15< (0,36+0,1-'A)-((E/Ry)) =

=(0,36+0,1-3,83)-((20600/ 33,5)) =184

Crinka 1 moJuus 3aJ0BOJIBHSAIOTE YMOBAM CTIMKOCTI.

Po6umo nepeBipKy 3 ypaxyBaHHSIM BJIIACHOI Baru KOJOHH.

Gy = (2p- bs ts !l + phy -ty ) = (217,85:10° -0,35-0,01-8,4 + 7,85-10°
‘0,975-0,006-8,4) = 847,33 xr = 0,847 xkH, 3 ypaxyBanHaMm koedimieHTa HaIIHHOCTI —
0,889 xH.

Nioss = N + G,= 525 + 0,889 = 525,889 xkH

6 = Nuoss / (¢-A) = 525,889/ (0,637-91) = 9,07 kH/em?< Ry = 33,5 kH/cm?

BusznaunMo HE0OXiqHY TUIONTY Tiepepisy 2-2
Nposp = +-M/h, + N/2 =3336/0,5 + 513/2 = 6929 kH;
N = M/h, =3336/0,5 = 6672 kH.
[Tin61p nepepizy 1 NEpeBIpKU BEPXHbOI YACTUHU KOJIOHHU.
A = N/Ry(1,25 + 2,2(ex /hy)),
ne ex = Mx/N =3336/513 = 6,5 m; hy = 0,5 m.
A, = 6929/33,5-(1,25 + 2,2(6,5/500)) = 161,8 cm?.
tw=h/[(1,2+0,35-A )-((E / Ry))] = 35/[(1,2+0,35-4,03)-24,8] = 0,54
tr= b/[2-:(0,36+0,1-1 )-((E / Ry))] = 35/[2:(0,36+0,1-4,03)-24,8] = 0,92
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[puitmaemo nomumo 35-2-1 = 70 cm?, crinky 160-0,6 = 95 cm?,

70 + 95 = 165 cMm?.

ITepeBipka nepepizy Mo HaNpyKEHHIAM

T, =2-1-160° / 12 = 682666 cm*

iy = (682666 / 165) = 64,3

A =840/64,3 = 13,06

¢ = 0,967

o =N/ (¢-A) =525/(0,967-165) = 3,2 kH/cm*< Ry = 33,5 kH/cm?

[Ti116panmii mepepi3 3a40BOJIBHSAE BUMOTaM 3arajibHOi CTIMKOCTI.

ITepeBipka MiCIIeBOi CTIHKOCTI CTIHKH

A =\ V(Ry/ E) = 95-(33,5/ 20600) = 3,83

ho/ tw= 160/ 0,6 = 266 < (0,36+0,8-A2)-(N(E / Ry)) =

= (0,36+0,8:3,83%)-(\(20600 / 33,5)) = 299

Crinka cTilika.

ITepeBipka MiCII€BOi CTIMKOCTI MOJIUIII

bo/tr=15/1=15< (0,36+0,1-'A)-((E/Ry)) =

=(0,36+0,1-3,83)-((20600/ 33,5)) = 18,4

CriHKa 1 TOJMIIA 33/I0BOJIBHSIOTH YMOBaM CTIMKOCTI.

Po6umo nepeBipKy 3 ypaxyBaHHSIM BJIIACHOI Baru KOJOHH.

Gk = (2p- bs tf 'l + p-hy -ty ) = (2-7,85-10° -0,35-0,01-8,4 + 7,85-10°
-0,975-0,006-8,4) = 847,33 xr = 0,847 xH, 3 ypaxyBaHHsM koedillieHTa HaAIHOCTI —
0,889 xH.

Nross = N + G,= 525 + 0,889 = 525,889 xkH

6 = Nuoes / (@A) =525,889/(0,637-91) = 9,07 kH/em?< Ry = 33,5 kH/cm?

OcKUIbKM MiCII€Ba CTIMKICTh CTIHKH 1 OJIMIIb 3a0€31e4eHa MU CTABUMO MOTIEPEUHI1

pebpa )KOPCTKOCTI KOHCTPYKTUBHO, aJIe HE MEHIIE 2-X Ha €JIEMEHT, 3 KPOKOM 2 METpH.
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Busznauaemo Bucoty nepepisy 3 - 3 puressi pamu

OnTuMansHa BUCOTA

Nomr = K2° A * Wi,
ne Aw = hy / ty — THYUKiCTh CTIHKH, K2 — KOCQIIIEHT, 3aJICKHNAN BiJl KOHCTPYKTHBHOTO
oQopMJICHHSI puredsi, B HAILIOMY BUIAKY, AJis 3BapHUX piBHUH 1,15.

W,, — MOMEHT onopy, BU3HAYa€MO 3aJI€KHO BiJl yMOBH poOOTH Oalku, B HAILIOMY
BUIAJIKY 3 YPaxXyBaHHSM PO3BUTKY MPYKHO-TJIACTUYHUX AedopMalriii

W, = (¥ - Mmax ) / (€ - Ry-ye) = (0,95-3560,5-10%) / (1,12-335-1) = 9015,1 cm®

C1 - Koe(iIieHT, 10 BpaxoBY€E PO3BUTOK IJIACTUYHUX AchOopMallii, 11 CKIaIeHUX
doamoxk c=1,12

Yn — KOe(DIlIEHT HAIHHOCTI 3a MpU3HaYeHHsM yn = 0,95.

Yc — KOE(ILIEHT yMOB poooTH. V. = 1.

3HaxXo0AUMO OPIEHTOBHI T€OMETPUYHI PO3MIPU CTIHKH.

h~ 1/10...1/8L=200...225cm

tw~7+3-h/1000 ~ 7 + 3-2000 / 1000 ~ 13 ~ 14 mm

Aw =hy /t, =2000/ 14 =143

homr = 1,15- 3V 143 - 9015,1 = 125,1 cm. = 126 cm.

MiHiMaJIbHY BUCOTY BU3HAYa€EMO 3 YMOB KOPCTKOCTI.

MinimanbHa BUCOTa Oanku 3a0e3neuye HEOOXIJHY >KOPCTKICTh MPU TOBHOMY
BUKOPHUCTaHHI 34aTHOCTI MaTepiaiy, 1o Hece.

hmin = (1> RyYe / 5-E-fu)"( M"max / Mimax ) =

= (202-10* 33,51/ 5-2,06-10*[1000 / 400])-(3336 / 3560) = 208,5 cm.

[f/1]=[1/400] f, =1/400 - nomycTimuii BiTHOCHHIA TPOTHUH OAJIKH.

Bub6ip BucoTu 6anku

3aKOHOMIPHOCTI 3MiHM BUCOTH OQJIKH MOKa3yIOTh, 110 HAWAOULIBHILIE MPUAMATH
BUCOTY Oanku 0113bKO01 10 honr, BU3HAUEHOIO 3 €KOHOMIYHUX MIPKYBaHb, 1 HE MEHIIOO
Nmin, BCTAHOBJICHOO 3 YMOBH JIOIyCTHMOTO MPOTHHY Oanku. ToMy mpuiiMaeMo BHCOTY

cTinku piBHOIO 210 cMm, m00 BoHa Oyna kpatHa 100 MM
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BusHaueHHs TOBIIMHU CTIHKA OaIKU
tw' >k (Q/ (hwRs)) =1,5:(432/(210-18,5)) = 0,26 cm
7€ K - KOediIli€HT, 0 BpaxoBye 00JacTh podOTH cTaimy, K = 1,5.
R:=0,58- Ryn/ ym = 0,58-33,5/ 1,05 = 18,5 kr/cm?.
VYHiikyeMO TOBIIMHY CTIHKH 1 3 YMOBH CTIHKOCTI CTIHKH, MICII€BOi CTIHKOCTI

CTiHKH (0€3 J0IaTKOBUX YKPITIJIEHb) IPUUMAEMO 11 pIBHOIO 6 MM.

BuzHaueHHs1 po3Mipy MOSICHUX JIMCTIB

MiHimMalibHa HEOOX1/IHA IIJI0IA TIEPEPi3y OJHOTO MOSICY OaJIKu:
Ar=W,,/h—(t,-h) /6 =9015,1 /210 - (0,6:210) / 6 = 21,9 cm®
Takox moBuHHA BUKOHYBaTucs ymoBa: 180 MM < by < 400 mm.
be=(1/3...1/5)h=70...32 cm.

[Tputimaemo bs = 35 cm.

tr < 3-tw tr=(2...2,5) tw

tr=As/br=219/35=0,62

VYHipikyemo i mputimaemo tr = 0,8 cwm.

Bpaxyemo noBHy BUCOTY OaJIKH:

h=hy+2 t; =210+ 2:0,8 = 211,6 cm.

BusznadyaeMo reoMeTprUHI XapaKTEPUCTHKH OTPUMAHOTO TIEpepi3y:
I =2:T1 + 22 A1 (hw /2 + 1t/ 2)2 + 3yp =

=2-br t:3/12+2-be-te-(hw/ 2+ t:/ 22 + tyhy®/12+0 =
=2-35-0,8%/12 + 2-:35-0,8:(210/2+0,8/2)?+0,6-210%/ 12+ 0 =
1085166 cm*

Wy = 342/ h =1085166-2 / 211,6 = 10256,7 cm?

W, > W,, 10256,7 > 9015,1

ITepeBipka Ha MIITHICTb

o= (Yn' |\/Ilmax) / (WX'C ) < Ry'Yc
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M'nax - pO3paxyHKOBHII MOMEHT, BH3HAYEHHI 3 ypaxyBaHHSAM BIACHOi Baru
3alPOEKTOBAHOT OAJIKH.
A=2-A¢+ Ay=2-0,835+210-0,6 = 182 cm?
G =A-Lp=0,0182-20-7,85-10° = 2,8574 xkH
o =(0,95- 3560-10%) / (10256,7-1,12 ) = 294400 xH/m?.
Ryve = 335-1 = 335000 xkH/m?.
294.,4 < 335, ymoBa o < Ryyc 3a/10BOJIbHSAETHCS!
ITepeBipky mnporuHy Oanku poOUTH He Tpeda, OCKUIBKM MPUMHATA BHUCOTA

nepepizy OiIble MiHIMAJIBHOIO 1 perjIaMEHTOBaHUM POTHH Oyie 3a0e3neYeHui.

[TepeBipka 3arajibHO1 CTIHKOCTI
CnoyaTKy BU3HA4Ya€MO HEOOX1AHICTh MPOBEIEHHS TAKOi IEPEBIPKH.
les/ by < [0,35+0,0032-(bs/ t¢)+(0,76-0,02-(bs/ tr))-( bt/ het) ] V(E /Ry ) =
= [0,35+0,0032-(35/0,8 )+(0,76-0,02-(35/0,8))-(35/211,6 )]
~/(2,06-10%/ 33,5) = 11,67

ler/ bs= 2000/ 35 = 57,2 57,2 > 11,67

YMoBa HEe BUKOHYETHCS, TOMY MU POOKMO IO TIEPEBIPKY

6 = Mmax / (0o'Wyx) < Ryye/ n

o = 3560/ (0,06-10256,7) = 5,78< Ryyc/vyn=33,5-1/0,95 =35,26
op= ¢1=0,20

1=y (3y I 3x)-(h 1 1er)2 (E /Ry ) = 0,30

v =1,6+0,08-0 = 1,6 + 0,08-1,37 = 1,9 (tabn. 77 CHull 11-23-81-)
o = 8-(( lestr)/( her bt ))? (1 + (a-tu3)/( bs- t:%)) =

= 8-((2000-0,8)/(211,6-35))?-(1+(50-0,6°)/(35-0,8%)) = 0,59

3y =2-0,8-35°/12 +210-0,6%/ 12 = 5720,4 cm*

¢1=1,9-(5720,4 / 1085166 )-(210 / 2000)? -( 2,06-10*/ 33,5) =

= 0,06

VYmoBa 6 < Ryyc/ ynBUKOHY€eThCs! 3aranbHa CTIHKICTh Oaiku 3a0e3mnedeHa.
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ITepeBipka MiCII€BOT CTIMKOCTI CTHUCIIOTO TOSICY OaJIKK

[Ipy mpu3Ha4YeHHI PO3MIpIB MOSCHUX JIMCTIB MOBHHHA BUKOHYBATHUCS YMOBA
criitkocti mosicuux nuctis: be/ tr < 0,5 VE /Ry

ber = (br-tw) /2=(35-0,6)/2 =172 cm.

bet/ tr=17,2/0,8=215<05VE /R, =24,7

YMOBa BUKOHYETBCS, OT)KE, MICIIEBA CTIMKICTh CTUCIIOTO MOsCY 3a0e3meueHa.

[lepeBipka Mic1I€BOi CTIHKOCTI CTIHKH OaJKH

HeoOxi1HO BUpIMIUTA TUTaHHS NP0 3MILIHEHHA CTIHKM OalKku MapHUMH a0o
MOTIEPEYHUMHU peOpamMu >KOPCTKOCTI. SIKIIIO BUKOHYETHCS YMOBA Ay >3.2, TO HEOOX1THO
BCTAHOBJIFOBATH IOTMEPEYHI pedpa JKOPCTKOCTI 3 KPOKOM He O1iibIine 2hef.

CnouaTKy BU3HA4a€EMO HEOOX1THICTh BCTAHOBIIIOBATH pedpa sKOPCTKOCTI.

et = (hw/ tw)-(VRy/E) =(210/0,6)(\V33,5/2,06-10*) = 14,1 > 3,2,
TOOTO MOTPIOHO BCTAHOBIIIOBATU pedpa sKOPCTKOCTI.

PebGpa sKopCTKOCTI pO3CTABIAEMO 3 KPOKOM He OuIbIe 2-Nef, B HAILIOMY BUIAJIKY
He Oupie 2:211,6 = 423,2, Tak, 1100 BOHH PO3TAIIIOBYBAJIMCS B MICIISX OIOPH MPOTOHIB.
[{e BUKITIOUA€E MOSIBY MICIIEBOTO HAMPYXEHHS B CTiHII. PeOpa :KOpCTKOCTI CTaBIATh, SIK
NPaBUJIO, MAPHUMH, IIUPHUHOTO Dy

br=h/30 +40 mm =211,6/30 +4=11,1 cMm,
TOBILIUHOIO {5

ts> 2-bpV Ry/E > 2-11,1-V 33,5/20600 = 0,89 cm.

[Mpuiimaemo by = 12 cm, ts=1 cm.

Pama 300paxkeHa Ha pucyHky 2.17.

48



— 120x10

4000

4000

Pucynox 2.17 — Pama Oynisi.
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2.3 Po3paxyHok (pyHI1aMeHTiB

2.3.1 KoMmnoHyBaHHSI KOHCTPYKTHBHOI CXeMH

OyHIaMeHT Mae B IUIaHl NPSAMOKYTHY ¢opMmy 1 Kopobuactuil mepepi3. Kanamu
CIpSIMOBaHI TEPNEHIUKYJISIPHO 3arajibHid JOBXWHI OymiBimi. Jlosg pospaxyHKy
KOpOOYacToro CyIiabHOTO (YHIAMEHTY BHUPI3AEMO OaJIKy JBOTAaBPOBOTO MPOQIIIO 1
po3paxoByemo ii. [Tonepeunuii mepepi3 BUpi3aHoi JUITHKY QyHIAMEHTY 300payKeHUN Ha

pucyHky 2.18.

207

/!
/!

200

160

Pucynox 2.18 - [lonepeunuii nepepi3 BUp13aHOi IISHKH PYyHIAMEHTY

2.3.2 36ip HaBaHTa:KeHb
Jjist BU3HAUEHHS pO3paxyHKOBOI'O HABAaHTAXKEHHS Ha (PYHIAMEHT BUKOHYEMO 30ip
HaBaHTaXeHb (Tabmis 2.7).

Ta6muus 2.7 — 36ip HaBaHTa)eHb HA 1 M

o Po3pa-
Koedirmient
Hopmatushe . . XYHKOBE
HaJIHHOCTI 1O
KoHcTpyKilist TOKpUTTS HaBaHTaXCHHS, HABAHTAXK
HAaBAHTAXKEHHIOY
kH/m? €HHS,
f
KH/m?
[TocTiliHe HaBaHTXKCHHS:
1. JIbogoBe mone 3 PO3BOJAKOI TEXHO-
0,27 1,3 0,35
JoriyHoro Tpyoomnposoay 120 mm.
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2. Tennoi3oisIuiiHUI map - MEHOIJIeKC -

0,1 1,3 0,13
100 mm.
3. Terwoperyiroroynii map 3 PO3BOAKOIO
P Y PP 0,4 1,3 0,52
TEXHOJIOTTYHOTO TpyOoIpoBoay - 80 MM
4. Ternoizossimis cmiaeHnM noicrepoiom | 0,1 1,2 0,12
5. IMapoizomsnis - 2 mapu rigpoizony Ha | 0,1
‘ P P Y 1,3 0,13
MacCTHII
6. MonoJiTHa 3/0 minTa 1,8 1,1 1,98
TumM4uacoBe HaBaHTAKEHHS:
1. HaBanTakeHHS BiJ JIbOJ030MPATBHOI
0,5 1,1 0,55
MAaIlluHA
2. HaBaHTaXxeHHs Bij Jro1ei 0,08 1,1 0,088
Pazom Qo 3,36 3,87

2.3.3 CraTu4HMii pO3paxyHOK

Po3paxoByeMo BHpi3aHy 4acTUHY (pyHIaMeHTY (OaJIKy IBOTaBpOBOTO Mepepizy) sk
OaJiky Ha MPY>KHOMY HaIiBIpocTopi. besnepepBHUil 3B'130K MiXK OaIKOI 1 OCHOBOIO B
PO3pPaxyHKOBIM CHUCTEMi1 3aMIHIOEMO 30CEPE/KEHUMH aOCOJIOTHO KOPCTKUMHU
CTEp)KHAMH. 3YCWUII B CTEPXKHSIX MPUAMAEMO Y BUIJISIII TUCKY, PIBHOMIPHO
PO3MOIJIEHOTO Ha BCIO IUIONLYy MiJIONIBA. 3a3BMYail BIJICTaHI MIDXK CTEPXKHSIMU
BCTAHOBIIIOIOTh OJHAKOBUMH, a 4ucio auitHok — 9...11. Taka cratmuna cxema

MpEACTABJICHA HA PUCYHKY 2.19.

FG005

Pucynox 2.19 - Cratnuna cxema i cxema HaBaHTaKEHb.

OCHOBHY CHCTEMY pO3paxyHKy MOKHa OTpuUMaTH (MO0 3MIIIAHOMY METOAY
pO3paxyHKy CTaTMYHO HEBH3HAUYBaHUX CUCTEM), BIIOKPEMUBIIM OajKy BiJ OCHOBH,
3aMIHUBIIH TIPU LIBOMY 10 CTEPKHIB JII€10 3YCHIIb Xo, ..., X7 1 BBOJSYN 3aKJIaJICHHS B

cepenvHi 0anku. HeBioMuM mpH MbOMY BUSBIISIFOTBCSA 3ycuiuist Xo, ..., X7 1 OCLIaHHS
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3aKJIafieHb Yyo. 3HAUEHHS HEBIOMHX 3HAXOMATH 3 PO3B’SI3aHHS CHUCTEMHU PIBHSHb.
JIOBXHHY TUTSTHOK Tpu3Ha4YaeMo 2 M. {71 MONeTIeH s po3paxyHKiB BUKOPHUCTOBYEMO
CHUMETpit0 OamKy 1 HaBaHTaKEHb. Y LUX HUISAX MO OCi OalKH PO3TallyeMO 3aKJIaJeHHS 1
pO3pI3aEMO yC1 BEPTUKAIBHI CTEP)KHI, 3aMIHUBIIHU iX HEBIAOMHUMU cujaMu Xo, ..., X7 .

OcHOBHa cucTema JiIsl pO3paxyHKy 300paxkeHa Ha puCyHKy 2.20.

g=6,5 M
S P R P P PO O N P O R P PR P P P P PO P P P P P P PO P P YN NN Y A I YA

X7 Xe s Ke X3 Xa i sl ¥r e X3 X s k13 X1

i 2 2 2 2 I 2 2 2 i

1
36050

Pucynok 2.20 — OcHoBHa cucrema.

J7ist po3paxyHKy MOAIOHMX CUCTEM CKJIAJAl0Th 3BUYaiiHI KAHOHIYH1 PIBHSHHSA, 10
BUP@KAIOTH YMOBHU, IO CyMapHi IE€PEMIIEHHsI 110 HAIpAMY KOXHOIO pPO3pi3aHOro
CTEp>KHS JIOPIBHIOIOTH HYyJI0. BKazaHi mepemimeHHs 3ainexaTh BiJ Al yciXx cuil X B
OIIOPHUX CTEP>KHSAX, J1i 30BHIIIHBOIO HAaBaHTa)XEHHA Ajp 1 BIJ onafgy Yo, SKOTO 3a3Ha€
OaJika B MICIIl 3aKJIa/ICHHS.

KaHoH14HI piBHSIHHS MaTUMYTh BUTJIAL:

000Xo + 801X1 + 802Xz + 803X3 + B0aXs + 805Xs + So6Xs + 807 X7 — Yo = 0; ™

810Xo + 811 X1 + 812Xo + 813X3 + 814X4 + 015X5 + 016X6 + 017X7 — Yo + Ap =0;

820X0 + 021 X1 + 822Xo + 823X3 + 024X4 + 025X5 + 026X + 027 X7 — yo + Az =0;
830X0 + 831 X1 + 832X + 833X3 + 034 X4 + 035X5 + 036 X6 + 037X7 — yo + A3 =0;
040Xo + 041 X1 + 842X2 + 043X3 + 044Xy + 045X5 + 046X + 047X7 — Yo + Agp =0; >

O50Xo + 051 X1 + 052X + 053X3 + O54X4 + 055X5 + O56X6 + 057X7 — yo + Asp = 0;

d60Xo + 061 X1 + 062X2 + 063X3 + eaX4 + 065X5 + 6 X6 + 067X7 — Yo + Agp = 0;

670Xo + 871X1 + 872Xz + 873X3 + 874X4 + 875X5 + 876Xe + 077 X7 —yo + Arp = 0. )

Kpim Toro, HeoOXiJHO BUKOPUCTOBYBATH PIBHAHHS PIBHOBArU :
-Xo-X1-Xo-X3-X4-X5-Xeg-X7+2P=0.
Takum 9uHOM, B HAIIIOMY PO3MOPSIHKEHH] ONMUHAETHCA 9 PIBHAHB, 110 MICTATH 9

HeBigomux Xo, ..., X7 4 Yo.
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[Tpu oMy TepIIi BiCiM PiBHSIHb BUPAXXAIOTh YMOBH, 1110 CYMapHi TePEMIILICHHS
o HampsMy Xo , X1, X2, X3, X4, X5, X¢ U X7 JIOPIBHIOIOTh HYJIIO, OCTAHHE PIBHSIHHS -
PIBHICTB HYJIIO CYMHU MTPOEKIIINA YCiX CHIJI HA BEPTUKAJIbHY BICh.

BizncyTHICTh B mepIIOMy pIBHSHHI BUIBHOTO 4jieHa Agp MOSICHIOETHCS TUM, 110
30BHIIIHE HABAHTAKCHHS HE BUKIMKAE TIEPEMINICHHS TI0 HampsMy CUIu Xo,
pO3TaIlIOBaHOI B MICIII 3aKJIaJICHHS.

[lepemimenus: Ok, IO BXOASATh B KAHOHIUHI PIBHSHHS, CKJIAJAIOTHCA 3
MEPEMIIIICHB Yij BiJl OITay OCHOBH 1 3 MPOTHHY OalKH Vi, TOOTO
Oki = Yki * V.
VY pas3l HanmiBOpoCTOpYy OCIIaHHS BHU3HA4aroTh no (opmyi byccunecka, Ha
nincrasi skoi b.H. )Kemoukun oTprmaB HacTynmHUM BUpas:
yii = (1 - po®)Fui / mEoc,
1€ Yki — OCIJaHHS B TOYIII 0 BiJ OMMHUYHOL CHJIM, IPUKJIaCHOI B TOMYIII I;
Fii— nesika QyHKITIS, IIUTKOM 3aJieXKHa BiJT BEJIMYHMHU BigHOMICHHS b/C.
OnuHUYHI TPOTMHU MOYKHA BU3HAYATH 32 JIOTIOMOTOIO BUpa3y
Vi = C3 / 6E6| © Wki.

OyHKIISA @i MIIKOM 3aJICKUTh Bl 3HAYCHB dj Ta ax — BIJICTAHEH BiJI YMOBHOTO
3aKJIaJIeHHsT OaJKd 10 TOYKM | MPUKIAJACHHS 30CEPEIKCHOT CHJIM Ta BiJ 3aKjaJcHHS
Oasku 10 repepisy K, 1e BU3HAYa€ThCsI MPOTHH.

Takum 4MHOM:
8ki = (1 - po®) (Fui +omwi) / (nEqC),
ae o = (TCE()C4) / (6E6|(1 - Moz))
a = (3,14-10000-2%) / ( 6-3,14-10°-0,085-(1 - 0,3%) = 0,312.

Jlanmi mepexoauMo 0 OOYMCICHHS OJMHUYHHMX mepemimienb, npu b/c = 0,7,
OTPUMAEMO:

S0 = 4,265 + 4,265 = 8,53

d01=1,069 - 2 =2,138

d02=0,508 - 2=1,016
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d03=0,336-2=0,672

d02=10,251 -2 =0,502

d05=0,2-2=0,4

dos = 0,167 - 2 =0,334

do7= 0,143 -2 =0,288

011 =4,265 + 0,508 + 0,312 - 2 = 5,397
d12=1,069 + 0,336 + 0,312 - 5= 2,965
813= 0,508 + 0,251 + 0,312 - 8 = 3,255
814=0,336 +0,2 + 0,312 - 11 = 3,968
d15=0,251 + 0,167 + 0,312 - 14 = 4,786
816=0,2+ 0,143 + 0,312 - 17 = 5,647
817=0,167 + 0,125 + 0,312 - 20 = 6,532
d22= 4,265 + 0,251 + 0,312 - 16 = 5,508
d23=1,069 + 0,2 + 0,312 - 28 = 10,005
d24=0,508 + 0,167 + 0,312 - 40 = 13,155
d25=0,336 + 0,143 + 0,312 - 52 = 16,703
d26= 0,251 + 0,125 + 0,312 - 64 = 20,344
827=0,2+0,111 + 0,312 - 76 = 24,023
d33=4,265 + 0,167 + 0,312 - 54 = 21,28
d34=1,069 + 0,143 + 0,312 - 81 = 26,484
d35=0,508 + 0,125 + 0,312 - 108 = 34,329
d36= 0,336 + 0,111 + 0,312 - 135 = 42,567
d37=0,251+0,1+0,312 - 162 = 50,895
d4a=4,265 + 0,125 + 0,312 - 128 = 44,326
d45=1,069 + 0,111 + 0,312 - 176 = 56,092
d46= 0,508 + 0,1 + 0,312 - 224 = 70,496
d47= 0,336 + 0,09 + 0,312 - 272 = 85,29
ds5= 4,265 + 0,1 + 0,312 - 250 = 82,365
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ds6= 1,069 + 0,09 + 0,312 - 325 = 102,559

ds7= 0,508 + 0,083 + 0,312 - 400 = 125,391

de6 = 4,265 + 0,083 + 0,312 - 432 = 139,132

d67= 1,069 + 0,076 + 0,312 - 540 = 169,625

d77= 4,265+ 0,071 + 0,312 - 686 = 218,368

P, =453 +12,4=57,7 xH.

Aop = 0;

Agp = - 0,312-((2+5+8+11+14+17+20)-(57,7)) = - 1386,2;

Agp = - 0,312:((5+16+28+40+52+64+76)-(57,7) = - 5058,6;

Asp = - 0,312-((8+28+54+81+108+135+162)-(57,7)) = - 10369,3;
Agp = - 0,312-((11+40+81+128+176+224+272)-(57,7)) = - 16778,;
Asp = - 0,312-((14+52+108+176+250+325+400)-(57,7)) = - 23853,2;
Asp = - 0,312-((17+64+135+224+325+432+540)-(57,7)) = - 31270,2;
A7p = - 0,312-((20+76+162+272+400+540+686)-(57,7)) = - 38813,2;
3Ha4YeHHs MEpPEeMIllleHb 1 BUIBHUX 4WICHIB KAaHOHIYHUX PIBHSHB JJIsI TPOCTOTH

[IOMIIIaEMO B TadmuIro 2.8.
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Tabnuis 2.8 - 3HaueHHs MepEeMIIeHb 1 BUTbHUX YICHIB KAHOHIYHUX PIBHSHB

Ne Binbhi
) Xo X1 X2 X3 Xa Xs Xe X7 Yo

PIBHSIHHSI 4JICHH
0 8,563 2,138 1,016 0,672 0,502 0,4 0,334 0,288 -1 0
1 2,138 5,397 2,965 3,255 3,968 4,786 5,647 6,532 -1 1386,2
2 1,016 2,965 5,508 10,005 13,155 16,703 20,344 24,023 -1 5058,6
3 0,672 3,255 10,005 21,28 26,484 34,329 42,567 50,895 -1 10369,3
4 0,502 3,968 13,155 26,484 44,326 56,092 70,496 85,29 -1 16778
5 0,4 4,786 16,703 34,329 56,092 82,365 102,559 125391 | -1 23853,2
6 0,334 5,647 20,344 42,567 70,496 102,559 139,132 169,625 | -1 31270,2
7 0,288 6,532 24,023 50,895 85,29 125,391 169,625 218,368 | -1 38813,2
8 -1 -1 -1 -1 -1 -1 -1 -1 0
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Po3B’s13y10um 111 piBHSHHS, 3HANAEMO HEB1IOMI.

Xo=-17,3xH, X; =-70,19 xH, X, =299,84 kH, X5 =-173,42 xH, X, = 314,78
kH, X5 =-393,2 kH, X¢ =187,4 xH, X7 = 166,32 xH.

[TepeBipka

Xo-X1-Xg-Xz-Xg-Xs-Xg-Xy+ZP=17,3+ 70,19 — 299,84 + 173,42 —
314,78 + 393,2 - 187,4 — 166,32 +(308,2) = -314,23 + 308,2 ~ 0.

Tuck Ha OAMHMINO JOBXKUHU (PYHIAMEHTY CKIajie:

Po=Xo/1=17,3/1=173 xH/m;

P, =X1/2=70,19/2=235,1 kH/m;

P,=X3/2=299,84/2=149,9 xH/wm;

Ps=X3/2=173,42/2=86,71 xH/™m;

Ps=X4/2=314,78 /2 =157,39 xH/m;

Ps=Xs5/2=393,2/2=196,6 kH/m;

Pe =Xe6/2=187,14/2=93,57 kH/m;

P;=X7/2=166,32/2=283,1 xkH/™m.

HaliO1pmmii THCK Ha OJMHULIIO IUIONI MPY IIMPHUHI BUPI3aHOTO MIMATOYKA
Gynnamenty 1,6 MeTpiB 10piBHIOE Pmax = Ps/ 1,6 = 196,6 / 1,6 = 122,8 kH/M? < R" =
243 xH/M?; 10 01Ty CTHMO, OCKIILKH HE TIEPEBUIILy€ HOPMATUBHOTO TUCKY HA OCHOBY.

3ruHanbHUA MOMEHT, IO BUHUKAIOTHh Y (GyHIAMEHTI, 1 TOMEpedHl CUIU
BHU3HAYAEMO 32 JJOTIOMOT'OI0 IAaHUX, OTPUMAHUX MPHU PIILIEHH] CUCTEMU PIBHSHb

M; = (166,32 /2 —6,2) - 1%/2 = 38,48 kH-m;

M = 166,32-2 + 187,14/2 - 2/4 — 6-3%/2 = 351,5 kH-m;

Ms = 166,32-4 + 187,14-2 + (-393,2-2/8) — 6,2-5%/2 = 863,76 xkH"Mm;

M, = 166,326 + 187,14-4 + (-393,2-2) + 314,78-2/8 — 6,2:7%/2 = 886,87 kH'M;

Mz = 166,32-8 + 187,146 + (-393,2:4) + 314,78-2 + (-173,42-2/8) — 6,2:9%/2 =
1215,7 xkH-m;

M, = 166,32-10 + 187,14-8 + (-393,2:6) + 314,78-4 + (-173,42-2) + 299,84-2/8
—6,2:11%/2 = 1413,26 xH-Mm;

M; =166,32-12 + 187,14-10 + (-393,2-8) + 314,786 + (-173,42-4) + 299,84-2 +

+(-70,19-2/8) —-6,2:13%/2 =1974,8 xH-m;
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Moy = 166,32-14 + 187,14-12 + (-393,2-10) + 314,78-8 + (-173,42-6) + 299,84-4
++ (-70,19-2) +(-17,3-2/8) —6,2:15%/2 = 2477,0 kH-Mm.

Jlnst oTpUMaHHS OPAMHAT EMIOPH TOMEPEYHHX CHJI BUKOHYEMO HACTYIHI
O0OYUCIICHHS:

Q7 =(166,32/2 - 6,2) = 769,6 kH,

Qs = (166,32/2) + (187,14/2) — 6,2-2 = 1643,3 kH;

Qs = (187,14/2) + (-393,2/2) — 6,2-:2 = - 1154,3 xH;

Qs = (-393,2/2) + (314,78/2) — 6,2-:2 = - 516,1 xH;

Qs = (314,78/2) + (-173,42/2) — 6,22 = - 582,8 kH;

Q2 = (-173,42/2) + (299,84/2) — 6,22 = - 508,1 kH;

Q1 =(299,84/2) + (-70,19/2) — 6,2-2 = 1024,2 kH;

Qo =(-70,19/2) + (-17,3/2) — 6,2-2 = -561,5 kH.

2.3.4 Po3paxyHoK i KOHCTPYIOBaHHSI apMaTypu GyHIaMEeHTy

Po3paxyHok pyHIaMEHTY HOYHEMO 3 PO3paxyHKY MIITHOCTI MOTO IO mnepepizax,
HOPMAaJIbHUX J0 MO3JA0BKHBOT OCI.

Buxopucraemo 6eton kiacy C16/20, po3paxyHKoBa MIITHICT OETOHY Ha CTHCK

fea = 11500 kH/M?, Ha ocboBuii po3Tir fg = 900 kH/M?, koedilieHT yMOB poO0TH
oeTony Yp2 = 0,9, MoaysIb IpyKHOCTI E¢my = 27-108 xH/M2,

Apmatypa mo3noBxHs pododa kimacy A400C, po3paxyHKOBHIH OMip

fi = 365000 xH/m?, Mmoxyns npysxHocTi Es = 200-10° kH/m?.

Po3paxoByeMo niepepi3 B 30H1 HAHO1IBIIIOTO 3TMHAILHOTO MOMEHTY, TOOTO B

cepeauHi 6aaku, Mixk ocsamu I'— XK:

M = 2477 xHwm;

ho=h—-a=160—-6 =154 cwm.

Ao =M/ (feg b he?) = 247700000 / (0,9-11,5-30-154%(100)) = 0,33;

n=0,79;

As =M/ (frm-ho) = 247700000 / (365-0,79-154(100)) = 55,78 cm?.

[Ipuitmaemo apmatypy A400C 13 & 25 3 A = 58,9 cm?. T1o310BkKHIO pobouy

apMaTtypy 3’€IHYEMO 3 MOHTQ)KHOIO apMaTyporo 3BapioBaHHAM, d = 8 MM., 3 KpPOKOM

30 cMm
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Jami po3paxoByeMo mepepi3 B 30H1 3rHHAIBHOTO MOMEHTY, piBHOTO 1215 kHM
to0t0 MK ocimu b — I' m K — K, ne poOutecs ans Toro, moO YHUKHYTH
nepeapMyBaHHs KOHCTPYKITIT B MICIISX JI€ I[bOTO MOXXHA YHUKHYTH, aJ[’K€ MOMEHT Ha
ninstHI Mk ocsimu b — I' m 2K — K maibke B 2 pa3u MeHIIIe HIXK Ha JUISHI MK OCSIMHU
I' - K, To0TO B cepenHiil YacTUHI:

Ao =M/ (feg -b- he?) = 121500000 / (0,9-11,5-30-154%(100)) = 0,16;

n =0,91;

As =M / (frm-ho) = 121500000 / (365-0,91-154(100)) = 23,75 cm?.

[puiimaemo apmatypy A400C 5 & 25 3 Ag = 24,54 cm?.

TakuM YMHOM, BCTAHOBWJIM, IO HEOOXiAHE apMyBaHHS HU)KHBOTO TOSCY
dyngamenty e 12 & 25 3 As = 58,9 cm? ma 1600 MM 10BKMHU QyHIAMEHTY Ha JiJISHI
mixk ocsimu I — XK, u 5 & 25 3 As = 24,54 cm? Ha 1600 MM 10BkHHM (YyHIaMEHTY Ha
aunstH MK ocsimu b — I' m 2K — K. L1 cTepkHi MM yKJIajaeMO B HUKHbOMY TOSCI
Oasiku. Y BEpXHbOMY MOSICI BCTAHOBIIIOEMO apMaTypy KOHCTPYKTHBHO, TOMY IO Ha
€nIopl MOMEHTIB, SIK BHUJHO MOMEHT CKpi3b MO3UTUBHHUHI. ToMy mnpuilMaeMo TyT
TO3J0BXKHIO apMatypy 5 & 12 3 As= 5,65 cM?, i 3BaproeMo ii B KapKac 3 MOHTaKHOIO
apmatyporo d = 6 cm, 3 kpokoMm 30 cm

Jlami mepexoauMo N0 PO3paxyHKy MIIIHOCTI TO Tepepi3ax, MOXWIUX 10
MMOJOBXKHBOI OCI.

OOGYUCITIOEMO MPOEKI[II0 PO3PAXYHKOBOTO MOXMIJIOr0 MEpepi3y Ha MO3/I0BKHIO
BICh

B = @p2-fea’b-ho? = 2:0,9-30-1542(100) = 128-10° kH/m,
ae of= on= 0.

VY pospaxynkoBomy noxmioMy nepepizi Qp = Qsw= Q / 2, 3BigKu

c=B/(0,5Q) = 128-10°/ (0,5:1640000) = 156,1 cm.

VmoBa ¢ = 156,1 cm < 2-hg = 2:154 = 308 cM 3a10BOJIBHIETHCS.

O6uncI0eEMO:

Qsw=Q/2=164000/2 = 820 xH;

Qsw = Qsw / € = 820000 / 156,1 = 525,3 kH/m.
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JliameTp momepeYHHX CTEP)KHIB BCTAHOBIIOEMO 3 YMOBH 3BaplOBaHHS 3
MO3I0BXKHBOIO apMaTyporo aiameTpoM d = 32 MM i mpuiimaemo piBHUM Ogy = 16 MM 3
miomero Agy = 2,011 cm?. TIpu xnaci A-400C fy, = 285 MIla, ockinbku dsy/d = 16/32
= 1/2 > 1/3, BBoauThCA KOCHIIIEHT YMOB pOOOTH Ys2 = 1, TOI

fw = 285-1 =285 MIla.

Kpoxk monepedHux cTep>KHIB

S = fw Asw/ Qsw = 285-2,011(100) / 5253 = 10,91 cm.

3 KOHCTPYKTUBHHX MipKYBaHb MIPHUHUMAEMO KPOK MOTIEPEYHHUX CTEPIKHIB PIBHUM
10 cm.

Cxema apmyBaHHs (yHIaMEHTY MMOKa3aHa Ha pucyHkax 2.21, 2.22
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Pucynok 2.21 — Cxema apmyBanHs GyHIaAMEHTY Ha TUISHIN Mik ocsimu [ — K.
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Po3nain 3. TexHoJiorist 0yAiBeJIbHOr0 BUPOOHUITBA
3.1 Cdepa 3acTocyBaHHS TEXHOJIOTIYHOI KAPTH BUKOHAHHS POOIT
1) Jlana TexHOJIOTiYHA KapTa po3po0IieHa Ha 3BE/ICHHS HAA3EMHOI YaCTHHH OYIiBIIi.

2) ByniBist Mae HAaCTYIHI FEOMETPHUHI mapaMmeTpu: gosxkuHa 70,6 M, mmpuaaS0,0 M,
BucoTa 12,8 M, BucoTa nopepxy 4 m

3) ByniBns 3ampoeKkTOBaHA KapKacHOK, 3 METAJIEBUM KapKacoM PaMHOTO THUIY 3
nposboToM 40,0 M.

4) TIpocTopoBa KOPCTKICTh OYIiBII 3a0€3MeUy€EThCS CUCTEMOIO TOPH30HTAIBHUX 1
BEPTHUKAJILHUX B’SI3€H.

5) Matepiai KOHCTPYKIIiHi METaICBUI.

6) VY TeXHOJIOTIYHIH KapTi po3po0JIcHI TEXHOIOTIUHI CXEMH Ha 3BE/ICHHS 30BHIIIHIX 1
BHYTPIIIHIX CTE€HIB, MOHOJIITHOTO TIEPEKPUTTS 1 TOKPUTTSL.

7) Jlns 3BeAcHHS HAA3€MHOI YACTHHM OyAiBIl SK OCHOBHHIA MEXaHI3M
nepeadavaroTbesl OAuH MOHTaXKHUM KpaH Mapku Kb 160.2, axuii po3TaioByeThCs
3 MOJIOBKHBOTO 30BHIIIHHOTO OOKY OY/IIBII1, 3 MIPOTUIIC)KHOTO OOKY BijJ BXOJY.

8) MoHTaxkHi poOOTH BUKOHYIOTECSI KOMOIHOBaHUM METOJIOM.

9) Po0O0oTH BUKOHYIOTBCS Y JIBi 3MiHHU, BECHSIHO-PIYHUMN TIEPIO/I.

3.2 BigomicTb BMOHTOBYBAHMX €JIEMEHTIB, MOHTA:KHUX MPHUCTOCYBaHb i
BAHTAK03aXBATHUX MPHUCTPOIB

Ckman 1 00'eMM MOHT@XXKHUX pOOIT BU3HAUAIOTHCS 3 BPAaxXyBaHHSAM PO3POOKH
00'eMHO-TUTAaHYBAJILHOTO 1 KOHCTPYKTUBHOTO pilieHHs OyAiBiIl HAa OCHOBI IUTaHIB 1
PO3pi3iB, IJIAHIB 1 CXEM PO3TAIIlyBAHHS €JIEMEHTIB.

3a3naneriap BU3HAYAETHCA TOTpeda B OyMIBENbHUX KOHCTPYKIIISX, ACTAJISX,
HamiBabpukaTax 1 Marepianax 3rigHo Tadmui 1.

[Tpu MoHTax1 Oy1IBEIbBHUX KOHCTPYKI1H BUKOPUCTOBYIOTH:

- BaHTaX03axXBaTHI MPHUCTPOI (TpaBepcH, CTPOIHU) IS MiAHOMYy 301pHUX
CJICMCHTIB;

- TEXHIYH1 3aCO0M /17151 BUBIPSIHHS 1 IONIEPEIHBOT0 3aKPIIIEHHS KOHCTPYKIIIN;

62



- OCHAIIleHHs, 110 3a0e3rneuyye 3py4yHy 1 Oe3rneuHy poOOTy MOHTaXKHHUKIB Ha
BHCOTI.

Bubip BaHTaxo03aXBaTHUX MPHUCTOCYBaHb 3AIMCHIOIOTH ISl  KOXHOTO
KOHCTPYKTHBHOT'O €JIEMEHTY Oy 11BJI1, TP IIbOMY OJTHE 1 TEX MPUCTOCYBAHHS IMOTPIOHO
BUKOPHUCTOBYBATH JUIA MiANMOMY JEKITBKOX 301pHHUX €JIEeMEHTIB. 3arajibHa KUTbKICTb
IPUCTOCYBaHb Ha OY/IIBEJIbHOMY MailIaHYUKy Ma€ OyTH HaliMEHIIIOIO.

BanTtaxko3axBaTHi MPUCTOCYBAHHS 32 MOHTAXKHI METJI1 MAIOTh HA KIHIISIX KPIOKH,
KapabiHu abo MpyXWHHI 3aMKH. Moe OyTH BUKOPUCTAaHUN 1 OECHETIICBOM METO
MOHTAXY.

[Ipy 1bOMY CTpOITyBaHHA KOHCTPYKUINA 3IIACHIOETHCS 3a OTBOpU abo
BUCTYNAIOUl JIeTaldl KOHCTPYKIIH a00 3 BUKOPUCTAHHIM (PUKIINHUX, KIMHOBHX 1
THIITNX 3aXBAaTIB.

VYHiBepcabH1, IBOTUJIKOBI Ta YOTUPUTIKOBI CTPOIH BUTOTOBIIIOTH 13 CTAJIEBUX
KaHaTiB aiaMeTpoM Bix 15.5 1o 37 mm.

BuOip BaHTax)03aXxBaTHUX MPUCTPOIiB 1 MOHTAKHUX MPUCTOCYBaHb BHECEHI B
tabmuiio 3.2.

Ta6mug 3.1 — [Torpeba B OymiBEIbHUX KOHCTPYKITISX, TETAISX,

HamiBpaOpukaTax 1 MaTepianax.

ByniBenbH1 KOHCTPYKIIIT, AeTall, Mapka OpuHuLI BUMIPY Kinpkictb

HaniB(aOpuKaTH 1 MaTepiaiu

HOTpe6a B MCTAJICBUX CIICMCHTax

Cl T 19,1256
HamiBpama
P1 T 8,9674
Kononu ¢paxsepkosi Kp-1 T 94
B’s131 mo HaniBpamax
T 3,5
(xpiBii)
B’s131 mo HaniBpamax
T 2,1
(criiikam)
Kocoypu K-1 T 19
MertaB 111 MOHOJIITHOTO
T 9,7

MIEPEKPUTTS

ITorpeba B 30ipHHX 3/0 KOHCTPYKIIISIX

[lepemuuku 211b19-3n T 10
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[Tporonu [1PT32.14-41 T 4
PiBHi JIC12.10 T 56
Kpiist, maneni MK 3L
«CeHBiuy HK-2 100w 059
I1K-3 0,67
CII-1 9,864
CriHd 30BHINIHI TAHETI CII-2 0,72
«CeHnBiuy 110 CII-3 100 m? 0,288
METaJICBHM MIPOTOHAM CII-4 0,8064
CII-5 0,96
MomnouiTHI po6oTH
[lepexpurrs 100 m® 1,2462
Cxo010B1 MalTaHYNKH JITT 100 m® 0,034
CtiHM BHYTpIIIHI LIETENbHI
VYxiaganas CTiH M 85,55

Tabmuus 3.2 - BiioMicTh BMOHTOBYBAHUX €JIEMEHTIB 1 MOHTKHHUX

MIPUCTOCYBAHb
M Posmipu, mm -
= 2 2 z 5 g - gl
5 2 g 5 g S = 5 o e~ £
2 = z > 2 3 S = 5 < 3
Nel g g =] , & R 2 = 2 o = ¥ 3] 5
S8 | . |3 E|EJE g SC | EE | £ 2| :
= 2 | & 2/ a8 {8 {8 == o B 5 &
< QI) o < = P = P < [a°1 o UJ m e}
1280 4-X T1JIK.
1 | HaniBpama 26 20000 350 1,0805 2,5 0,5 12,80
0 CTpon
Kononu 4-X TiNK.
2 20 350 350 8400 | 0,47 3 0,088 | 8,400
(haxBepkoBi cTpon
2-X TLIK.
3 | Kocoypu 8 4500 150 200 0,24 2,5 0,012 | 4,200
cTpon
ITepemuuxn 2-X TIJIK.
4 10 1940 120 140 0,081 2,5 0,012 2
IIp-1 CTpoI
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IIporonu Ipr-
5 ) 4 3180 120 400 0,15
Bams N
8 | beron 131,92 M3 MTOBOPOT-Ha 5 1,1 4,200
1,5Mm° — T
G
It 4-X rink.
9 336 6000 1500 250 3 0,088 12,80
TMOKPUTTSA CTpoTI
IInutn 4-X Tink.
10 28 3000 1500 250 3 0,088 12,80
MOKPUTTS cTpon

3.3 Onmc TeXHOJIOTYHUX cXeM BHKOHAHHSA POOiT

MoHnTaxx 301ipHUX KOHCTPYKIIIH

Po3knanaroThcsi MeTalieBl paMy CBOIMHU OMOPHUMU CTiMKaMu OISl MPOEKTHOTO
MICIISl iX YCTAHOBKH 1 3akpirmuieHHs. OCKUIBKM METajieBa pamMa Ma€ YuMalll pO3MIipH:
ctitiki 8,4 M, mpomT 40 M, Ha OyaMalIaHUYUK X JOCTABISIOTh YaCTHHAMH, OKPEMO
CTIMKI 1 J1B1 MOJIOBUHU PUTEIIS.

[Topyd 3A1ICHIOIOTh YKpYITHEHY 301pKY, 3'€THaHHA CTINKI 3 OJIHIEIO MOJIOBUHOIO
purens poOJATh HA 3Baplli, MOTIM CHOJY4YalOTh JBI MOJIOBUHM PaMU PUTEISIMH Ha
00JITOBOMY 3'€/THAHHI.

[ToTiM 3aKpITUIIOIOTH CTIHMKI B CBOE MTPOEKTHE TOJIOKEHHSI, & PUTENIb CTPONYIOTh
B YOTHUPHOX MicCILsiX, ToOTO Ha BifactaHi 20/3 1 10/3 Bix nentpy purens. Ilepury pamy
NiJHIMAIOTh B 1i IPOEKTHE MOJIOKEHHS KpaH METOI0M MoBOpoTY. [1oTim 1i THMUYacoBo
3aKPITUTIOIOTh, 1 KPaH 3BUTBHSETHCS JJIS MiIHOMY HACTYITHOT PaMH.

[ToTiM BCTaHOBIIOIOTH METajieBl OalKK MEPEKPUTTS, B TiH YacTUHI OYIBIIi, 1€
e mependadeHo mpoekToM. Koiam BCi BEIMKOMPOJITHI paMH BCTAHOBIIEHI, KpaH
BMOHTOBY€E JIETKI IJIUTH TMOKPUTTA, 1 30BHIIIHI JIETKI CTIHOBI maHem. B 1meil gac
BMOHTOBY€THCS onlaityOKa JJIsl IPUCTPOIO MOHOJIITHOTO 3113006 TOHHOTO TIEPEKPUTTS

0 METAJIEBUX OaiKax MK MOBEPXaMHU, 1 3ATMBAETHCST OCTOH.
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Jlo modaTKy MOHTaXy KpYHMHOIIUTOBOI OMalyOKH MEPEKpPUTTS Ha poOodomy
TOPU30HTI MalOTh OyTH BUKOHAHI HACTYIHI MIATOTOBY1 3aXO/IH:
— HIBEIIIOBAHHSI IOBEPXHI EPEKPUTTS;
— PpO30OUTTS OCE 1 pO3MITKA MOJIOKEHHSI CTIH 32 IPOEKTOM;
— HaHECEHHS Ha MOBEPXHI NepeKpUTTS (HapOor0 PUCOK, IO PIKCYIOTh MOJIO0KEHHS
onaityOKu;
— TIATOTOBKAa MOHTQKHOT'O OCHAIIIEHHS 1 POO0YOro iIHCTPYMEHTY;

— OYMILEHHS TOBEPXHI BiJI TPs31 1 CMITTS, @ B3UMKY — BiJI CHITY 1 JIbOAY.

YcTaHoBka onanyOku
JloctaBieni Ha OyJiBENbHUN MalJIaHYUK €JIEMEHTH OMaTyOKH pPO3MICTHUTH B
30HI i1 MOHTaXXHOTO KpaHy, IiJi HaBICOM, B IIOJOXKEHHI, B SKOMY €JIEMEHTH

TPaHCHOPTYBAJIKCS, PO3COPTOBAHUMU MO Mapkax 1 Tumnopo3Mmipax. lutu onamyOku

YKJIACTH IITa0eISIMU 3aBBUIIKU HE OUIbIe 1,2 M Ha JepeB'THUX MPOKJIIAKax, OCTaHHI

KPIMUJIbHI €JIEMEHTH 30€piraTtu B AlMKax.

MoHTax CTIHHOI ONaJlyOKy BUPOOJIATH B HACTYITHINA MTOCI1IOBHOCTI:

— OYMCTHUTH ILIUTH 1 1HII €JIEMEHTH ONaayOKH Bif rps3i 1 pO3UUHY;

— HaHECTH aHTUAJre31iHe MOKPUTTS Ha OMayoKy;

— TMpUETHATH KPOHIITEHHU MIIMOCTIB JI0 IIIUTA ONayOKu;

— 3'€IHATH MIUTH ONATYOKU MK COOOI0 B €IMHY ONAITYOHY MaHENb 3a JOMOMOTOI0
3aMKiB; TIO BUCOTI B KYTOBHUX 1 IIEHTPAJIbHUX 30HaX BCTAHOBUTH TPHU 3aMKH;

— omnajxyOHl TMaHell 3a JOMOMOIrol KpaHy MiJHITH Ha MICIE CKJIaJKU, MOJaTH 0
MICLISI YCTAHOBKHM 1 BCTAHOBUTH BIOPUTYJ J0 OETOHHOIO LIOKOJS, paHille
3a0€TOHOBAHOTO;

— POBKpIIUIIOBATH ONaayOH1 maHesi 3a JOMOMOTO0 TiIKOCIB;

— yKJIacTH po0O0Yi HACTUIIM HA KPOHIITEWHHU IMiIMOCTIB;

— CTATYBaHHA 3 OJTHOTO OOKy uUepe3 OTBOPH B IIUTAX 1 BTYJIKH, PO3TAIIOBaHI MIXK
IIUTaMU, IPOTATHYTH HA 1HITY CTOPOHY;

— HaTATHYTH CTATYBAHHS 3a JOTIOMOTOFO TallOK 3 OHi€T a00 ABOX CTOPiH 0 TIOBHOTO
3'€lHaHHA M1 COOOI0 IIUTIB 1 PO3TAIIOBAHOI M)XK HUMHU BTYJIKH, JIOBKHUHA SIKOT

JIOPIBHIOE TOBIIMHI ONATyO0IMBAEMO KOHCTPYKIIIT;
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NEPEeBIPUTH HAIIMHICTh KPITUICHHS €JIEMEHTIB ONATYOKH 1 SIKICTh 11 301pKH.
VYcraHoBKy onanyOKy MEpeKpUTTS] BUKOHYIOTh B HACTYIIHIN MMOCITII0BHOCTI:
OYHUCTHUTH €JIEMEHTH ONaayOKH BiJ rps3i 1 pO3UHHY;
3aKpINUTH Ha paMax, 110 HECYTh, BUJIKH JJIsl TOJIOBXKHIX OAJIOK;
3'€THATH pamMH MK cO00I0 3a JOMTOMOTOI0 XPECTOBUX B’SI31B;
BCTAHOBHTH IOIOBXH1 OaJKU B OTIOPHI BUJIKH;
MOKPUTH JIUCTU (DaHepH, IO JaMiHy€e, aHTUAJT€31MHUM CKIIaJIOM;
PO3KJIACTH 1 3aKPINUTH JUCTU (paHEepH HA TTONEPEYHUX OaiKax.
Kontpons sikocti. [lpu npuiiMaHH1 BCTAHOBJEHOT ONATyOKH TIEPEBIPUTH:
MPaBUJIBHICTB 1i KOMILIEKTALl] IIUTAMU 1 €IEMEHTAMU KPIIJICHb;
HAIMHICTH 3'€JHAHHS IHUTIB MK COOOIO 3aMKaMU,
HAJIIHHICTD 3'€THAHHS MIPOTUIICKHUX MaHesel onaTyOKu Mk COO0I0 3a JOTIOMOT 010
TBUHTOBUX CTSTYBaHb;
BEPTUKAJIbHICTh YCTAHOBKH IITUTIB B MPOEKTHE TTOJIOKCHHS.
Y 3MOHTOBaHI onaxyOIll MOTPIOHO MEPEBIPUTH:
MPaBUJIBHICTh YCTAHOBKHU OMAayOKH, €JIEMEHTIB, 10 MiATPUMYIOTh, 1 €JIEMEHTIB
KPIIJICHHS;
BIJIOBIJIHICTH (DOPM 1 FEOMETPUYHUX PO3MIPIB OMATYOKH pOOOUMM KPECIEHHSIM;
301r oceil onanyOKku 3 po30MBOYHUMU OCSIMU;
BEPTUKAJIbHICTh 1 TOPU30HTAIIBHICTD ONMATYOHUX TUIOIIHH;
MPaBUJIBHICTh YCTAHOBKH 3aCTaBHUX JIETAJICH, MPOOOK, TPOEMOYTBOPIOBAYIB;
II[IJIBHICTh CTUKIB 1 CIIOJTyY€Hb €JIEMEHTIB OMalyOKH.
BigxuieHHs, 0 JOMyCKaITHCS:
M0 BEPTUKAJII TUTONITMHY ONaTyOKu Ha 1 M BUCOTH — 5 MM, Ha BCIO BUCOTY OMIATyOKH
— 14 mm;
3CYB OCEM OmaryOKH Bijl TPOEKTHOTO MOJOKEHHS — 8 MM;
3CyB Ocell onaryOKu BITHOCHO ocell criopyan — 10 MM.
ApMyBaHHS.

ApMyBaHHS KOHCTPYKI[I 3A1MCHIOIOTh 3BAPHUMH apMaTypHUMH KapKacamu 1

CeTaMH 3aBOJICBKOIO BHUTOTOBJEHHS. ApMaTypHi BUpoOM Ha OyliBEIbHOMY
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MalIaHYuKy pO3TAlOBYIOTHCS B 30HI J1i MOHTAaXXHOTO KpaHy, KOMIUIEKTYIOTbCS B
MaKeTH 1 y TAKOMY BUIJISJII TTOIAI0ThCS B 30HY BUKOHAHHS pOOIT

B nporieci MOHTaXXy apMaTypu B ONaigyOKy CTIH 1 IEPEKPUTTS OCOOTIUBY yBary
3BEPTAIOTh Ha 3a0€3MEUEHHS IPOEKTHUX PO3MIPIB TOBIIMHU 3aXUCHOTO 1Iapy OETOHY;

Ha HEIOMYCTUMICTh 3CyBY apMaTypPHHUX CTEPKHIB IPU YCTAHOBII B OMATYyOKY.

3MOHTOBaHa apmarypa Mae OyTH HaJIiHO 3akpiluieHa 1 3acTpaxoBaHa BIJ
nedopMmariii Ta 3CyBiB B mpolieci BUPOOHHIITBA OeTOHHUX poOIT. IIpoekTHe

MOJIOKEHHST ~apMaTypHUX KapkaciB 1 CITOK 3a0e3NeuyeThCsi  YCTaHOBKOIO

HIATPUMYIOUUX IIPUCTPOIB, IIA0JIOHIB, (hIKCATOPIB, MPOKIAAOK 1 IT1JICTABOK.

KoHuTpoub sikocTi. [IpuiiManHs 3MOHTOBaHO1 apMaTypH, BCIX CTUKOBHX 3'€JHAHb

MOBUHHA BUPOOJIATUCA 0 yKJIaJaHHS OCTOHHOI cyMimii 1 0OpPMIIATHCS aKTOM Ha

IPUXOBaHI pOOOTH. Y aKTi HArOJIOMIYIOTHCS MOXKJIMBI BIICTYIIH BiJ] TPOEKTY, TA€ThCS

OIliHKa SIKOCT1 3MOHTOBAHOI apMaTypH.

[Ticnst ycTaHOBKHM apMaTypu 1 onainyOKH, IEPEeBIPKU SIKOCTI BUKOHAHUX POOIT

JAETHCS 103B1I1 HA BUPOOHULITBO OETOHHUX POOIT.

betonyBaHHS.
Jlo mouaTky poOIT MO yKJIaJAaHHIO OETOHHOI CyMillll B OMamyOKy CTIH 1

MEPEKPUTTS HEOOX1THO 3aKIHUMTH MOHTaX ONAIyOKH 1 apMyBaHHS B MeXaX 3aXBaTKH.

[lepen yknaganHsM OETOHHOI CyMillll HEOOX1THO:

— TMEpeBIpUTH TPABUIBHICTh YCTAaHOBKM apMaTypd 1 ONATyOKH, YCTAHOBKH 1
3aKpiruieHHs PiKcaTopiB, 110 3a0€3MeUy0Th HEOOX1JHY TOBLIMHY 3aXHCHOIO 1Iapy
OcToHYy;

— MPUNAHATH MO aKTYy BCl MPUXOBAHI KOHCTPYKIIIT 1 €IEMEHTH, TOCTYII 10 SKUX MiCJIs
OeToHyBaHHA 0y/1€ HEMOXJIUBUIA;

— OYMCTUTH apMaTypy 1 oNaryOKy BiJl TpsA31 CMITTS 1 1pKi.

Jlo cknagy poOiT no 0eTOHYBaHHIO KOHCTPYKIIIH BXOJATS:
— mpuiioM OETOHHOI CyMili 1 mojayva ii B 30Hy BUPOOHHIITBA POOIT;
— YKJIaJaHHA 1 yIIIJIbHEHHS] 0€TOHHOT CyMIIIi;

— Jorisij 3a 6ETOHOM B Mpolieci HAbopy HUM HEOOX1IHOT MIITHOCTI.
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JlocTaBka Ha 00'€KT OETOHHOI CyMIII 3A1HCHIOETHECS aBTOOCTOHO3MIIITYBaUuEM.
[Tomaya OGeTOHHOI CyMmili JO MICLS yKJIaJaHHS BUKOHYETbCS MOHTaKHHUM KPaHOM B
Oam1sax (aBTOOETOHOHACOCOM).

beroHHy cyMilll yKiIaiaioTh TOPU30HTAIBHUMHU 11apamu 3aBToBIIKH 0,3.0,5 M,
0e3 po3pHUBIB MO JOBXKMHI 1 3 MOCIIJOBHUM HAMpsIMOM YKJIaJaHHsS B OJIMH OIK y BCIX
niapax.

KoskeH map peTenbHO yIIUIbHUTH TTHOMHHUME BiOpaTopamu. [Ipu yiiiasHeHH]
O0eToHHOI cyMimn KiHelb poOoYoi YacTUHHM BiOpaTopa 3aHYpIOBATH B paHille
ykiaagenut map Ha 5...10 cm. Kpok mnepecraHoBku BiOpaTopiB HE IOBHHEH
nepeBuryBaTi 1,5 paaiycy ioro aii. [Ipu yuiuibHEHHI HE JOMYCKAEThCS CHUPAHHS
BIOpaTOpiB Ha apMmarypy, 3acTaBHI JleTajl, TBUHTOBI CTATYBaHHS 1 1HIII €JIEMEHTU
OTaTyOKHU.

BiOpaiiss Ha onHiM mo3ullli MOBHMHHA 3a0€3MEYUTH JOCTATHE YIIIJIBHEHHS,
OCHOBHUMHU O3HAKaMH SIKOTO €:

— TPUINHAHEHHS OCIJJaHHS YKJIaJeHOi OETOHHOI CyMIIIi;
— MO0sIBa IIEMEHTHOI'0 MOJIOKA Ha ii MOBEPXHI.

Bursrysaru BiOpaTop HEOOXI1JHO MOBUILHO, HE BUMHKAIOUM HOT0. YKJIaJaHHS
MOJIAJIBIIIOTO Mapy OETOHHOT CyMillll BUKOHYBATH JI0 TIOYATKY CXOIUTIOBAHHS OETOHY
nonepeanboro mapy. [lepepa MiXK yKiIagaHHsIM I1apiB OETOHHO1 CyMillll Mae OyTH B
mexxax 40 XBWIMH, ajle NoJajblIMi miap Mae OyTH YKIAQACHMH [0 TIOYaTKy
CXOILTIOBaHHS! OETOHHOT CyMIIIIi.

[Ticns yknaganHss OETOHHOI CyMillll TOPU30HTAIbHI TOBEPXHI YKPUTH BOJIOTOIO
MIIIKOBUHOIO a00 Ope3eHTOM Il  3a0e3MEUEHHS  CIPUATIMBOTO  PEKUMY
TEMIIEpaTypPHOI BOJIOTOCTI JUIsl TYKIHHS OETOHY.

PoznanyOneHHs

MiniManbHa MILHICTh O€TOHY TpU  pO3NadyOJIeHHI HE3aBaHTAKEHUX
BEPTUKAIbHUX KOHCTPYKLi Mae Oyt — 0,2..0,3MIIa, 3 ymoBu 30epexeHHs iX GopmH.
JIJist HeCcyumx KOHCTPYKITIN — 3a7eXHO Bij podiboTy 70..80% MpOEKTHOT MIITHOCTI.

JleMoHTax onanyOKu MepeKpUTTS BUKOHYBATH B HACTYIIHIN MOCTIAOBHOCTI:

— OIYCTUTH Hecyd4l KOHCTPYKIIi onayOKH Ha IEKUJIbKa CAHTUMETPIB 3a JOMOMOIOI0

I'BUHTOBHX JIOMKPATiB, paM a00 TEJIECKONIYHUX CTIHOK;
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— BlJipBaTH JUCTU (aHepH BiJ OnasyOIeHol TOBEpXHi,
— JIEMOHTYBATH MO3/IOBXHI Ta MOMEPEUHi OalKu;

— JIEMOHTYBATH XPECTOBI B’s131 MI>K OIIOPHUMHU pamMaMH, paMaMH Ta CTIMKaMHU.

3.4 Bubip MOHTa:XHOT0 KpaHy /JJIs 3BeJIeHHS HAJ3€MHOI YaCTUHHU OyaiBJIi

Jlis MoHTaxy 30i1pHMX KOHCTPYKIIM HeoOXimHO BHOpaTH KpaH BiAMOBIIHOI
BaHTaXOMITHOMHOCTI. [y migbopy KpaHa BU3HAYa€MO MOTPiOHI mapaMeTpH.

Heo6xinna Bucota migiiomy raka Hy BU3HauaeThcs 3 BUpasy:

Hy =Hy + h; + he + h,,
ne Hy — nepeBuIlieHHs MOHTaKHOTO TOPU30HTY, Hy = 16 M.

h, - 3anac o Bucori, h; = 0,5 M.

he - BUcoTa MOoHTY€eMoro enementa he = 0,2 M.

hs - BUCOTa BaHTa)K03aXOILTIOBAIBHOTO pUCTOCYBaHHA Ny = 10,2 M
Hy=16+0,5+0,2+10,2=27 m.

Heo0xi/1Ha BaHTaKOMIANOMHICTh KpaHa BU3HAYAETHCSA 32 (POPMYIIOIO:

Q=Q+Q,
ne Q - Maca HalOLIbII BaXKKOTO €JIEMEHTY = § T.

Q: - Maca BaHTa)K03aXOILTIOBANBHUX TPHUCTPOiB Qi = 0,5 T.

Qk=8+0,5=85T.

Ha makcumanbHOMY BHUJIBOTI CTPUIM HEOOXITHO MOHTYBAaTH METajeBl paMu
MeToioM noBopoTy m = 8000 Kr.

Ockinbku OyniBiast mae po3mipu 40x75 M, pouuibHiIe Oyjae 3acTocyBaTH
CTPUJIOBUM CaMOXIJTHUN KpaH (HAMPUKIIA]l Ha TYCEHUYHOMY X0]1y) a00 CTPIJIOBHI KpaH
y 0amToBO-CTPUIOBUIHOMY BHUKOHAHHI, TOMY IO OamITOBUN KpaH, 3a3BUYail Ha
perikoBOMYy Xoay Tpeba Oyje MepecTaBiATH 3 PI3HUX CTOPiH OyJAMHKY, IO 3aiimMe
YIMaJIo yacy.

JInst BU3HAUEHHA HEOOXITHOTO BHIIBOTY 3acCTOCYeMO Trpado-aHaIITHUHUN
cnocio.

BuszHaunmo onTUMaIbHUN KyT
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tge= M=% _ 097 @ = arctq0.77 = 38°
ga= |3-= o515 = 077 a = arctg0,77 = 38°.

Buznaunmo TOBXKUHY CTPIITH

L, = h, _ 10 = 16,2
17 sina~ sin38° "
b 21,5
L, = = = 27,28,

cosa cos 38°
L=L;+L,=16,2+27,28=43,48 m.

3HaxXOAUMO BHIIIT TaKa:

Lp=L-cosa+d=43,48-cos38 +2,2=322wm.

h,=L,-sina=25,2-sin38=15,1 m.

Takum YMHOM, MA€EMO HACTYITHI JIaHI:
HeoOXigHmit BHIIT raka 23,1 m;
HeoOX11Ha JoBkuHA cTpinu 40 M;
BaHTaXOMIAMOMHICTh Ha HEOOX1THOMY BUJILOTI 8 T,
BHCOTA MiAIOMY Ha HEOOX1JHOMY BHJIbOTI 16 M.

3a nuMU JaHUMHU TiA0MpaeMo KpaH. Pemty KoHCTpykii (KOJoHH, Oajku)
MOXXHa MOHTYBaTH Ha MIHIMQJIbHOMY BWJIbOTI, BIAMOBIZHO 3  OUIBIIOKO
BaHTaXoImaioMHicTI0. HaliGinpime 1M BuMoram Biamoimae kpan JIEK-50 3i
CTpP1JIOBUM OOJIaIHAHHSIM, 3 IOBKHUHOIO CTPpiiiu 40 M, JOBKHHOIO HEKEPOBAHOTO I'yChKa

24 M.

3.5 HopMOKOMIUIEKT OCHOBHHX MAaIIHH, MeXaHi3MiB, YCTaTKYyBaHHSI,
PY4YHOI'O iHCTPYMEHTY

[Tpu cydacHiii oprasizaiiii npaii poOITHUKIB B IIUISIX MiABUIICHHS €()EKTUBHOCTI
ix mpati Opurana (JJaHka) OCHaIly€e€ThCsl HOPMOKOMIUIEKTOM TEXHIYHUX 3aCO01B.

HopMOKOMIIJIEKT — 11€ CyKYNHICTh TE€XHIYHUX 3acO0IB OCHAIEHHS poOOYOro
Mmicug Opuraau (JJaHKH), TMEBHOIO YHUCENIBHOro 1 mpodeciiiHO-KBam(piKaiiiHOro
CKJIay ISl BUKOHAHHA POOOTH 32 3aTBEPIKEHOI TEXHOJOTIEID 3 HOPMATHUBHOIO
MPOYKTUBHICTIO Tiparil. Jlo Ckiagy HOPMOKOMIUIEKTIB BKIIFOUAIOTHCS 3aCO0M Mol

MexaHizallli, MEXaHI30BaHMM 1 pPy4YHHH 1HCTPYMEHT, 3aCO0M TEXHOJOTIYHOI 1
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OpraHizaliifHOro OCHaIIeHHS, CHEPreTUYHE YCTAaTKyBaHHs, MPUCTOCYBaHHS, 3aCO0U

BHUMIpIB 1 KOHTPOJIIO, 3aCO0H 1HIUBITYyabHOTO 3aXHUCTy POOITHUKIB.

HopMokoMIIeKT ycTaTKyBaHHsI AJisi OpyUraan KaMeHsIpiB YUCENbHICTIO 5 0cil 3

BpaxyBaHHIM MOHTaXy KOHCTPYKIIii 310paHi B Tabnuii 3.3.

Tabmuig 3.3 — HopMOKOMITIIEKT YCTaTKyBaHHs JIJII OpUTaau KaMEeHSIPiB

YUCEIBHICTIO 5 0C10

Ne HaiimenyBaHHs K-t Ne HalimenyBanus K-18
YcranoBka st mpuiiomy i HaGop iHcTpyMeHTIB 1151
1 _ 1 22 _ 10
MePeMIlTyBaHHS POIUHHY kaMm'sHux pooir 1IC-10
2 PoznaBanbHuii OyHKep 1 23 Kenpma tuny Kb-6 10
24 | Momnotok-kipouka turry MK-4 )
Panmiocranuis ado
3 _ 1 Po3mmBaHHs 111 OIYKITHX
MIEPErOBOPHUIN IPUCTPIN 25 4
mBiB PB-1
[TapHipHO-TIaHETBHI Po3mmBanHs 1715 YBITHYTHX
4 prip 4 26 YRR 4
migmoctku [1I1Y-4 mBiB PB-2
5 ITigmoctku ITIC-3 2 27 Cxui 0-600 4
6 Jomkpar 1 28 | CknamaHuii MeTaJleBUN METP 2
7 Ctporn qBOTiIKOBUI 1
29 | Monotok-KypKynbok MKY 2
8 Ctpon 4oTUPUTIKOBUI 1
3axBar AJi1 MOHTaXY
9 1 30 KyBanga npsiMmokyTHa 2
CXOJIOBUX MapIen
[TopsimoBka amnst migiiomy
10 1 31 Konomarka cranesa K-50 2
TaHesneH 1 meperopoIoK
11 [TopsnoBka 4 32 Jlomara mTuKkoBa 2
TumuacoBe 06ropoKyBaHHS
12 . 2 33 Jlonata po3uun JIP-1 10
CXOJIOBUX MapllliB
13 Kacka 3axncHa 10 34 Coxwupa A-1 1
14 [Tosic MoHTaXXHUT 10 5 Jlom monTaxHU# JIM-20 2
15 Baronunk-koHTENHED 1 36 [Tuna-HoXiBKa 2
16 UK po34HH €EMKICTIO 7 37 Hosxuui apmarypHi pyuHi 2
17 Binpo 8 38 [TpaBuio aropantoMiHieBe 5
18 PiBens OyniBenbHUN 10 39 Pynerka PC-20 3
19 | SImuk posunH emkictio 0, 1Mm° 2 40 [Iayp B KOpMyCi 5
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20 Bi3ok myist pozunny 1 41 Peiika cxwn 2

21 Kocunerns 2 42 Jpit HacTaHOBHUU 200MMm

3.6 KaabkyJasiist Tpy10BHX BUTPAT i 3apo6iTHOI I1aTn

Kanbkynsiist TpyJoBUX BUTpaAT 1 3apoOITHOI IMJIATH CKJIAJA€THCS 3 METOI0
BHU3HAUEHHS CyMapHUX BUTpPAT Mpalli 1 BAPTOCTI Ha BeCh 00'eM poOIT, mependadyBaHuX
IO TEXHOJIOTTYHIHN KapTi.

Butpatu mpaii Bu3HauaoThcsi Ha mijactaBl KomrTopucHux HopMm YKpaiHu
PecypcHHX eNeMEHTHHX KOIITOPHUCHUX HOPM Ha peMOHTHO-OyniBenbHi (KHY
PEKHDp).

Kanpkymsiis ckiaagaeTbes 3a GopMoro, IPEACTaBICHO0 B TadwmIl 3.4.

[Tepenik poOit (rpada 2) mpuiiMaeThcsl 3aJ€KHO BijJ TEXHOJIOTII Mpolecy, Ha
AKUW po3poOJIsieThes TexHoJoriyHa kapTta. OOrpyHtryBanHs Hopmu (rpada 1)
npuiiMaetsest 3rigHo 3 KHY PEKHp. O6'em poGit (rpada 4) ciuing mpuiiMatu 1o
3BEAICHIN BIJOMOCTI TiapaxyHKy o0'eMiB poOit. Omunuig BuMipy (rpada 3)
OPUIUMAETHCST BUXOASYM 3 BIAMOBIIHOI HOPMH B psAnKy «BuMip». Hopma vacy Ha
OJIMHULIIO BHUMIpY, JIOA. TojauH, (Tpada 5) mpuiiMaeTbcs MO BIANOBIAHINA HOPMI.
Butparu npaiii Ha Bech 00'eM, JIFO. JTHIB, OOYMCITIOETHCS MHOKEHHSIM BEJIMYUH Tpad
415 1 IIIEHHSIM 1ILOTO TBOPY Ha 8 (YMCII0 TOJIMHHUKA B 3MiHY). Po311iHKa HA OJTUHUITIO
BUMIpY (rpada 7) npuiiMaeTbesa 3 O0TIKOM 32 yCEpEIHEHOIO BapTICTIO JIOJ. FTOJIHUH IO
po3psiaax poOiT B OyAIBHUIITBI Ta BU3HAUAETHCS MHOXKEHHSM YCEPEIHEHOI BapTOCTI
JIOJ. TOAMH HAa HOPMY Yacy Ha OAMHUI0 BUMIpy (rpada 5). BapTicTh mpalii Ha Bech
00'eM (rpada 8) BU3HAYAETHCS MMEPEMHOKYBaHHIM MMOKa3HUKIB rpad 9, 4. ITo rpadax
6 1 8 0OOUYHUCITIOIOTHCS MM1ICYMKOB1 3HAYEHHS.

BignoBigHo 10 TPUHHATOI CXeMHU BHUPOOHHUIITBA POOIT 1 MOCHITOBHOCTI
BUKOHAHHS TIPOIIECIB, OOYHMCICHHUMH TPYJAOBUMH BUTPAaTaMH 1O KaJIbKYJIAIIl

pO3pO0IsETHCS NiHINHUN TpadiK BUKOHAHHS pOOIT.
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Ta6mus 3.4 — KanbKynsiis Tpy0BUX BUTPAT 1 3ap0OOITHOT TIJIaTH

Tpynomicrkicts | Cepe Bapricts
mait | Komry
OO1pyHTYB On. Ha
HaiimenyBanHs po0iT O0'eM | Ha on. pas- eHal
aHHA BHUM. 00'eM Ha onx. | Ha 00'eM
JLTOI. psin n./rom.
JI.JIH
pobiT
1 2 3 4 5 6 7 8 9 10
MoHTax cTajneBux Gpepm
9-22-8 MIPOJILOTOM 10 48M, T 108,79 | 23,04 313,3 3,4 13,08 301,36 32785,30
Macoro 10 8 T
MOoHTaXX KOJIOH
OJ/THOTIOBEPXOBUX 1
9-17-2 0araTomoBepXOBHUX T 9,4 9,28 10,904 3,6 13,41 124,4 1169,78
OyxiBeIh 3aBBUILIKH JI0
25 M, Maca KoJIoH 110 3 T
MomHnTax B’3¢eH 3
THYTO3BapIOBaJIbHUX
9-24-1 . T 5,6 90,4 63,28 3,2 12,77 1154,4 6464,68
npodiiiB o pepmax
MIPOJIBOTOM 10 24M:
9-29-1 MoHTax KOCOYypiB T 1,9 46,24 10,98 3,8 13,72 634,41 1205,37
100
7-59-2 YcraHOBKa piBHIB 0,1008 | 172,55 2,17 3,5 12,25 264,21 26,63
M
VYxiIagaHasS IepeMIYOK 100
7-44-10 0,1 21,46 0,27 3,2 12,77 274,04 27,40
macoro jo 0,31 LIT
VYxi1agaHHs IPOTOHIB 100
7-44-3 0,04 172,55 0,86 3,6 13,41 11,53 0,46
Macoro Jio 1t: LIT
MoHTaXx 1 JIEMOHTaX
6-50-2 KpYHMHOITUTOBHIA M2 567 0,81 54.41 3,8 13,72 11,11 6299,37
OMATyOKH MEePEeKPUTTS:
MoHTax KpiBii
100
9-42-3 MTOKPUTTS 3 ) 8,19 64,0 65,52 3,5 12,25 784 6420,96
M
0araTomapoBUX IUTAT
MoHTaXX CTIHHHX 100
9-72-3 12,64 64,0 101,1 3,5 12,25 784 9909,76
naHenei M2
VcTaHoBKa CITOK 1
6-55-5 T 9,7 27,64 33,52 2,2 11,89 328,63 3187,71
KapKaciB B IEPEKPUTTI:
beronyBanus
MIEPEKPHUTTS B
6-54-4 M2 567 0,32 22,68 3 12,44 3,98 2257,11
KpyIHOUIUTOBUH
onaryo1ri ToBmr. 220Mm.
Mownraxue 6etonyBanus | 100 14725,
6-22-1 o R 0,034 | 1168,7 4,97 3,1 12,60 5 500,67
M
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Knanka BHYTpimHiX
CTEHIB 3 LETJIMHU

8-6-7 2,7 12,11 84,4
1 moBepx M3 45,5 6,97 39,7 3840,5
2ii moBepx Ve 40,05 6,97 34,9 3380,48
Knanka neperopomox 100

8-7-3 1,68 2259 | 47,44 3 12,44 12810,19 4721,1
APMOBAHHX M

Bceporo 1377,76 82948,30

3.7 I'padik BUKOHAHHS POOIT
['padik BuKOHAHHS POOIT PO3POOISAETHCS HAa 3BENCHHS KOHCTPYKIM mpu
JBO3MIHHIN POOOTI MOHTaXXHOTO KpaHy 1 BOCbMHU FOJUHHOMY poOoudomy aHi. ['padik

BUKOHAHHS pOOIT MpecTaBiIeHui B rpadiuHiil yacTuH1 KBaihikaliiHoi poOoTH.

Tabmuusa 3.5 — Cxiiaz JaHOK MpU MOHTaXI1 PI3HUX €JIEMEHTIB

YucenbHicTh _ ‘
Cknan naHku Cepenniit po3psiz [IpumiTka
JIaHKU
Tecnsip (3BaproBaIbHUKH) 1 4p-1; Onany6Hi poboTH
CrponanbHuK 1 4p-1; CrponyBaHHs
beronsp (apMaTypHUK) 3 3p-2;5p-1; betonHni pobotu

3.8 Bka3iBKH 10 BUKOHAHHIO POOiT

Bka3iBKM 0 BUKOHAHHIO POOIT MPUMMAIOTHCS 3aJ1€KHO Bl BUY OyIBEIIBHUX
pOOIT 32 MPOEKTOM 3 BUKOPUCTAHHSIM THUIIOBHX TEXHOJOTIYHHUX KapT, KapT TPYIOBUX
IPOLIECiB, TEXHIYHOI JIITepaTypH.

VYnamryBaHHs onamyOKu KOJIOH NEPEKPUTTS

Jomnyckaerbcs:
3CYB OCEH onayOKH BiJl MPOEKTHOTO MOJIOKEHHSI: KOJIOH 8MM; O6aJIOK, IPOTOHIB 1 apOK
10 mM;

MICIIEB1 HEPIBHOCTI OMaTyOKH MPHU MEPEBIPIll 2-METPOBOIO PEHKOI0 — 3 MM.

JlomycTrMi BIIXUTICHHS:
B1Jl BEpTUKaI 00 MPOEKTHOTO HAXWITY IUIONMIMH ONMamyOKH 1 JiHINA mepeciueHHs: Ha |

M BHUCOTH SMM; Ha BCIO BUCOTY KOHCTPYKIIIi: KOJIOH 3aBBUIIKHU A0 5 M — 10 mMm;
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T€ caMe, 3aBBUIIIKM OUTbII SM — 15 MM; 6asiok 1 apok SMM;

y BHYTPIIIHIX po3Mipax onanyOKH KOJIOH, 6ok — 3 MM;

y BIJCTaHSIX MDK OMOpaMH €JIEMEHTIB ONaIyOKH, IO 3TUHAIOTHCS, 1 MIXK B’ S35IMH
MIATPUMYIOUUX BEPTUKAIBHUX KOHCTPYKIIIH, BiI MPOEKTHUX: HA 1 M JOBXHUHH 25 MM,
Ha BECh MPOJIIT HE OLIbIIe 75 MM.

ApMyBaHHS MEPEKPUTTIB.

3CyB apMaTypHUX CTEpXHIB MPU iX YCTAHOBII B ONATyOKy, a TaKOX IpH
BUTOTOBJICHHI apMaTypHUX KapKaciB 1 CITOK HE MOBHHHO IepeBuIlmyBatd 1/5
HaKOIIBIIOTO JlaMEeTPy CTEPKHS 1 IlaMeTPy BCTAHOBJIFOBAHOTO CTEPKHS.

ApMyBaHHS KOHCTPYKUIi CHiJ 3IMCHIOBAaTH YKPYIHEHHMH 3BapHUMU
apMaTypHHUMH KapKacaMu 1 CITKaMHu.

He nonyckaerbes:

KOpO3isi, 3a0py/IHCHHS, MEXaHIYH1 MOIIKOKCHHS, BXKUBAHHS MIIKIAI0OK 3 OOpi3KIB
apMaTypH, IepeB'ssHUX OpyCKiB 1 IICOHS.

ApMatypy ciiil BMOHTOBYBAaTH B TIOCIIIJIOBHOCTI, IO 3a0e3nedye MpaBUIbHE 1i
MOJIOKEHHS 1 3aKpimieHHA. [lepen ycTaHOBKOKO apmaTypu Ha HIM MaioTh OyTd
3aKpIIJICH] MAKIAAKA, 10 3a0e3MeuyroTh HEOOXITHHMM 3a30p MDK apMaTypor 1
OnaIyoKoIo.

3MOHTOBaHa apMarypa Mae OyTH 3akpiluleHa BIJ] 3CYBY 1 3axWIIMHA BIJ
MOIIKO/KEHB B MPOIECi BUKOHAHHS POOIT.

BinxuiaeHHs BiJl MPOEKTHOI TOBIIMHUA OETOHHOTO 3aXMCHOTO IIapy MaloTh OyTH
He OUThI 3M TMPHU TOBIIMHI 3aXUCHOTO IIapy 15MM 1 He MeHIe 5 MM MpH TOBIIMHI

mapy He Outbi 15MmM.

beTroHyBaHHS NEPEKPUTTS

JlonmycTrMe BiAXUJIEHHS Y BIAMITKaX MOBEPXOHb — 5 MM.

PoGoui 1IBM TOBMHHI BJIAIUITOBYBAaTUCS: TpU OETOHYBaHHI pPEOPHUCTOrO
NEPEeKPUTTS. B HAMpsMi, MapajellbHOMY APYTOpSIHUM OamkaM, a TaKOX OKPEMHX
0aJIoK- B MeXKaxX cepeHbOl TPETUHHU MPOJIbOTY OAJIOK, a MPU OETOHYBAHHI B HAIPSIMI,
napajielbHOMYy TOJIOBHMM Oankam (MporoHam), B MeXaxX JBOX IHIIMX CepeaHixX

YBEpTEHl NPOIBHOTY MPOTOHIB 1 TUIUT.
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beronyBanHs Oajiok (MPOTOHIB) 1 IUIMT MEPEKPUTTS MOBUHHE BUKOHYBATHCS
OJTHOYACHO.

Y nmoBxuHI a00 MPOSBOTI eneMeHTiB £20 MM; TOPU3OHTAIBLHUX TUIOMIMH Bif
TOPU30HTAI Ha BCIO TUIOLIMHY JUISHKH, 1110 BUBIPSAETHCS £20 MM.

JlomyckaroTbCs MICILIEBI BIIXUJICHHSI BEPXHbO1 OBEPXHI OETOHY BiJl MPOEKTHOT,

P TIEPEBIPIIl 2-METPOBOIO PEUKOIO £ 5 MM.

beronyBaHHS CTiH.

JlonycTuMe BIIXUJICHHS TUIOIIWH 1 JIIHIN 1X IepeciuyeHHs, Bl BepTUKaJi abo Bif
MIPOEKTHOTO HAXHJTy HA BCIO BUCOTY KOHCTPYKIIi1l TSI CTiH, IO MATPUMYIOTh TOKPHUTTSI
1 mepekputTs £ 15 Mm;

y BIIMITKax IOBEPXOHb 1 3aCTaBHUX YaCTUH, CIY>KOOBI[IB OMOpamMu s
MeTajeBux abo 30IpHUX CTIH — O MM;

y JIOBXKHHI a00 MPOJIbOTI eJeMeHTy + 20 MMm;

y po3Mipax MOMepEeUyHOro nepepizy eaeMeHTy +6 MM -3MM.

Buxonanssa kaM'stHOI KJIagKHA
BigxunenHs, 10 JOMyCKalThCS:
— PpAIIB KJaJKH BiJ ropu3oHTaml Ha 10 M JOBXUHN — 15 MM;
— TIOBEPXOHB 1 KYTiB KJIAJKH BiJl BEpTUKAII HA oauH moBepX — 10 mMm;
— IO 3CYBY OCEH CyMDKHUX BIKOHHHX OTBOPIB — 20 MM
— 110 TOBIIMHI OTBOPIB — 15 mMm;
— TOBIIMHA TOPU30HTAIBHUX IIBIB: HE MeHIe 10 MM, He OiIbIT 15 MM;
— TOBIIMHA BEPTUKAIHHUX MIBIB — 10 MM;
— 10 ToBIIMHI Ki1aaku — 10 Mm;
— 10 3cyBY oceil koHCTpykii — 10 mMm;
— 10 NIMPHHI MPOCTIHKIB — 15 MM;
— HEPIBHOCTI Ha BEPTUKAJIbHIN MOBEpXHI: 0e3 mTyKaTypku — 15 mM; 3

mrykaTypkoro — 10 mm.
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