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AHOTAIISA

Hoanirnazos K. JI. byaiBHUIITBO 3-CEeKI1MTHOT 5-TTOBEPXOBOT KUTIOBOI Oy M1BJI1
3 puOyI0BOI0 MarasuHy B M. BomHoBaxa JloHempkoi oOmacti. CremianbHICTh 192
«byaIBHMIITBO Ta IIMBUIBHA 1HXKEHEPIs», OCBITHA mnporpama «bymiBHULITBO Ta
[UBUIbHA 1HXeHepis». JHinpo: JIyranchkuii HaIliOHAIBHHUM arpapHUil YHIBEPCHUTET,
2021 pik. B ApxiTekTypHiii yacTuHiI KBamidikamiiiHOi poOOTH pPO3pOoOIECHUN
reHepalibHUM TUIaH, HaBeJIeH1 00’ €eMHO-TIJIaHyBaIbHI MapaMeTPH KUTIOBOTO OYIUHKY,
3po0JeHUI TEMIOTEXHIYHUX PO3PAXyHOK 3aXMINAIOYUX KOHCTPYKIIH, BUKIAJICHI
XapaKTEPUCTUKU OCHOBHUX KOHCTPYKTHBHHX €JIEMEHTIB OyAiBIl. Y KOHCTPYKTUBHIN
YaCTHHI BUKOHAHO PO3PAXYHOK JIATIB Ta MPOTrOHY NOKPIBIl. Y po3aial «OCHOBH i
byHIaMeHTH» A pO3paxOBAaHOTO HABAHTAKCHHs BU3HAUCHA TIMOWHA 3aKIIaJaHHS
dbyHIaMEHTY 3 BpaxyBaHHSM IPU3HAYEHHA Ta KOHCTPYKTUBHUX BUMOT OyaiBIii,
KJIIIMATHYHUX (DAKTOPIB, ICHYIOUOrO 1 MPOEKTHOTO penbedy, IHKEHEPHO-T€OIOTTUHUX
1 TiAporeosjoriyHuX yMoB. Takok BHU3HAUYEHUA pO3MIp TMiJOMIBH (PYHJIAMEHTY.
Bukonanuii po3paxyHok ocigaHHs (yHIaMEHTy Ta MOro 3aracaHHs B 4aci,
po3paxyHoK ¢GyHAAMEHTY 1o MIITHOCTI. TpeTiit po3aut «3acToCyBaHHS 30JI0IIJIAKOBUX
MaTepiaiiBy € HAyKOBOIO YaCTUHOIO B SIKIM HaBEJEHO KiacU(iKallilo CHPOBUHU JIJIS
BUTOTOBJIEHHS OCHOBHHMX MaTepialiB, g MOOyJoBU OyAMHKY. 3ampOrOHOBaHUMN
HUIIX €KOHOMII Ta MiABUIIEHHS eKojoriuHoro edekrty. KirodoBi crosa:
MaJIOTIOBEPXOBHUM JKUTIOBUN OYJIUHOK, €HEProe(eKTUBHICTh >KUTIOBUX OYIMHKIB,
307a, 3osionutakoBl matepianu, TEC, ekonoris, Byriuisg, Mikpocdepa. 3araibHa
KUIBKICTh CTOPIHOK 62, KiJIbKICTh TaOMuIlb 8, KUIBKICTh PUCYHKIB 8, BUKOPHUCTAHUX

moxepen 24.
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BCTYII

AKTyaJbHicTh TeMu. B ymMoBax moBHOMacmTaOHOTO BTOPTHEHHSI, MUTAHHS
320IIaIJTUBOTO Ta €Heproe(eKTUBHOro OyAIBHUIITBA 3aliMa€ OJHY 13 MEPCIIEKTUBHUX
JIAHOK, aJKe BiOyJO0Ba KpaiHU K 1 MepemMora - HeMHuHy4da. Tpeba po3yMmiTH, IO
po30yI0Ba K PE3yJbTaT, 1€ HE TIIBKH KUTJIO JJIA JTIOJCH, 11e 000B’I3K0BO 1 pobodi
MICIIS, 1 €KOJOTiYHHMM e(eKkT 1 B 1j1ealli, CTBOPEHHsS IHUPKYISIPHOI EKOHOMIKH.
ByniBHMIITBOM MO’KHA BUPIIIUTH HU3KY NMUTAaHb pa3 1 HAa 3aBXKIU, BUKOPUCTOBYIOUU
MOJIeTIb €KOHOMIYHOTO PO3BUTKY, CIPSIMOBAaHY Ha BiTHOBJICHHS Ta palllOHAIBHOMY
CHoKMBaHH1 pecypciB. OCHOBA Cy4acHOI €HEPreTUKU — PI3HI THUIHU €JIEKTPOCTAHIIIN
sakux TEC cknanaiote 0m3bko 40%. TexHosoriss BUpOOHUIITBA €JIEKTPOCHEPrii Ha
TEC mkinnuBa, 10 MOB'SA3aHO 3 YTBOPEHHSIM BEJIUKOI KUIBKOCTI BiaxoxdiB. Ha Hux
npunanae noHax 30% BUKUAIB MIKIUIMBUX PEYOBUH BijJ 3arajbHOTO O0O0CATY
BUKHUIB TMPOMUCIOBUX MANPUEMCTB. I[iABUIIEHHII TONUT HA EJIEKTPOECHEPTIIIO
3YMOBJIIOE€ TIJABUIICHHS OOCSATIB 1X BUPOOHUIITBA, III0 CHPUYMHIOE 301IBIICHHS
KUIBKOCT1 30JIONUIAKOBUX BIAXOJIB 1 BUKHJIB IIKIJUIMBUX PEYOBUH B arMocdepy.
B Vkpaini 160 tuc. ra 13 60 MiH ra 3araiabHoi 11011 3aiMalOTh B1IBAJIA IPOMHUCIOBUX
BIJIXOJIB, a00, SIK iX Ha3WBaIOTh, BTOPUHHI MPOAYKTH BUpoOHuUITBA. lllopiuHo B
VYkpaiHi yTBOPIOEThCS OMU3BKO 8 MJIH TOHH 30JIONIJIAKOBMX BIAXOIIB, a iX
30epiraHas CYIIPOBOJIKY€EThCS BKpai HETaTUBHUMHU  HACIIJKaAMU  JIJIS
HABKOJIMIITHLOTO CEPEIOBUIIA 1 3J0pPOB'Sl JIOJIWHU. 30JIONIJIAKOBI BiJIBAJIM MICTATH
TOKCHUYHI €JIEMEHTH, 3a0pyIHIOIOTh TPYHT Ta M1A3€MHI BOJH, NOTPEOYIOTh BIIUYKEHHS
BEIIMKUX TepuTopi. OOCATH B)XKE HAKOMUYECHHUX BIAXOMIB csararoTh moHaa 300 miH
TOHH 1 3aliMarOTh BEIMYE3HI IOl 3eMenb. [Ipu 1boMy Mano He BCl 30JI0ILIAKOBI
BifBaM ykpaiHncbkux ByrutbHux TEC 1 TELL Bke Maifke 3amoBHEHI, TOMY JIs
MIPOJIOBKEHHS poOOTH MOTPiOHI BCEe HOBI 1 HOBI ILIOIII. AHAJII3 OCTaHHIX JOCTIIKCHb
Ta myoOstiKaiii. 3riqHo 3 JaHUMU €BPOMEUCHKUX JOCIIIIHUKIB, TOXOBAHHS BIJIXO/1B
o0xonuthest B cymy 0mu3bko 60 eBpo / Tonny. Cepennst TEC Burpavae 6mm3bko 12—36

MJIH €BPO Ha le TUIBKH Ha YTpHUMaHHs 30JI0IIJIaMOCXOBHMIII.



Meta pociaigkeHHsi — po3poOKa MpoekTa OYyAIBHUITBA 3-CEKIIMHOI 5-
MMOBEPXOBOI KUTIOBOT OyaiBiIl 3 MPUOYI0BOIO MarasuHy B M. BoinHoBaxa JloHenbKo1
o0JacTi.

3aBaaHHA JOCTIKEeHHS.

1. BukoHaTu apxiTeKTypHY YaCTHHY;

2. BukoHaTu po3paxyHOK JIaT Ta MPOTrOHIB;

3. BukoHaTu po3paxyHOK OCHOB Ta ()yH/IaMEHTY;

4. TocmiauTi aCOPTUMEHT Cy4acHOI CHPOBUHHM JIJIsl BUPOOHUIITBA OyA1BEIbHUX
MarepialiB.

5. [[1ABUIIUTH E€KOHOMIYHY Ta €KOJIOTIYHY €(DEeKTUBHICTh MO0YI0BU OYINHKY.

6. 3ampomoHyBaTH MUISXU BIPOBAKEHHS MIJABUIICHHS e€()EKTUBHOCTI
BUTOTOBJICHHS OyI1BEJIbHUX MaTepiaiiB AJis MO0y I0BU OYIUHKY.

O0’eKkT AOCHIIKEHH — CydyacHa CHpPOBHUHA ISl BUPOOHUUTBA OyAiBEIbHUX
MaTepiaiB.

IIpenmer nocaigkeHHs1 — CydacHa aHANITHKA Ta BUIPOOYBaHHS MEPEIOBOT
CUPOBHMHH Il BUTOTOBJIEHHS Oy 1IBEJIbHUX MaTeplaiB.

Teoperuuni MeToaM: TEOPETUYHHI aHami3 1 CHHTE3, a0OCTparyBaHHs,
KOHKpETH3allis, 1HAYKIS Ta JACAYKIS, AaHajoris, MOJCIIOBaHHS, MOPIBHIHHS,
kjacuikaiis, y3araibHeHHS.

Emnipuuni  metoam: crocrepexxeHHs. HaykoBa HOBHM3Ha OTpUMAaHHUX
pe3ynbTaTiB. TeopeTuuHi 3HaYeHHS Pe3yJIbTaTIB JOCTIIKEHHS.

IlpakTuyHe 3HAYEHHS] OTPUMAHHMX pe3yJbTaTiB. B po0OoTi po3polbieHwmit
po3pobOka mpoekTa OyaiBHUIITBA ByniBHUITBO 3-CEKIIITHOT 5-TTOBEPXOBOI JKUTIIOBOI
OyniBii 3 puOyI0BOIO Mara3uHy B M. BoiHoBaxa JloHelbKkoi 0071acTi, SIKUM MOXKe
OyTu BUKOpUCTaH1{ i yac OyAiBHUIITBA BiAMOBIIHUX OY/iBEb.

Crtpykrypa Ta oocsar poooru. KpamidikariitHa po6oTa CKI1agaeThCs 31 BCTYMY,
YOTUPHOX PO3/LIIB, BUCHOBKIB Ta JITEpaTypH, SKa MICTUTh 24 HaliMeHYBaHHS.
3aranpHuit 00csr kBamigikaniiHoi podotr — 60 CTOPIHOK, 0OCIT OCHOBHOTO TEKCTY —

60 cTopinku. Po6oTa MicTuTh 8 Tabnuilb Ta 8 pUCYHKIB.



PO3I1J1 1. APXITEKTYPHA YACTHHA

1.1T enepajbHuii naH.

[IpoexToBaHMU# 5-TH MOBEPXOBHM 3-X CEKIIHHUNA KUTIOBUM OYIUHOK
Ha 62 KBapTHUpH po3TaiioBaHuii y M. BosiHoBaxa JloHelbpKkoi 06J1acTi.

JlinsHka OyIiBHUIITBA pO3TaIlloOBaHA B KpalH1 YaCTUHI KBapTaly,
kUi oOMexxeHnit KuiBchbkum 1oce 3 0AHOro 00Ky Ta 3 ABOX 1HIIUX BYJIUISIMHU.

Ha tepuropii kBapTany BXe iICHYIOTb JIBl 3-X ITOBEPXOBI IIETJISAHI
OyJiBII Ta 0JiHa 4-X IMOBEPXOBa OJIOKOBA.

ITnoma mimsgaku 1,3 1ra.

Tabmuis 1.1 Excrmikaliis reHmiany

Ne mos. HaitmenyBanHs Inomta, M2
1 [IpoexToBana OyaiBis 8854,38
2 Marasun 940,67

[1i1 yac MpOEKTYBaHHS T€HEPATLHOTO TUIaHy PO3MILIEHHS Oy 11BEIIb
BUKOHAHO BIJIMOBITHO JI0 BKa31BOK HOPM TEXHIYHOTO IIPOEKTYBAHHS 1 pO3I1TIB
JBH 360-92* "IInanyBanHs 1 3a0y0Ba MICBKHX 1 CIIIbCHKHUX MTOCEJICHB'",
JOTPUMAHO TIPOTHUIIOXKEKHUX 1 CAHITAPHUX PO3PUBIB JI0 1HIIUX OYI1BEIb.
ButpumMano iHTepBai MiHIMaJIbHUX PO3PHUBIB.

[Iloa0 maHiBHUX BITPiB MPOEKTOBaHA OYIIBJIS PO3TAIIOBaHa TaK, 1110
nepeBaXkaroyi 3MMOBI BITPH CIIPSMOBaHI B KyT OyaiBii. OpieHTalliss OCHOBHUX
npuUMIiIIeHb OyiBII1 BITHOCHO CTOPIH CBITY Taka, 10 3a0€3MeYyI0ThCS HaHO1JIbII
CHPUSTIIMB] YMOBH MPOBITPIOBAHHS Ta 1HCOJSALIII.

Penbed pinsuku cnokiiiauii. [IpoekT opraunizanii penpedy nepeadavae
NPUPOAHE BIABEACHHS BOAM 3 TEPUTOPIT )KUTIOBOTO OyIUHKY. B enemenTax
0J1aroyCTpOI0 BUKOPUCTOBYETHCS ac(haIbTOBE MOKPUTTS JJIsl TPOI3IIB,
TpoTyapiB 1 ac(haabTOOETOHHE AJIsI BAMOILIEHb.

Tabnuus 1.2 [ToBTOpIOBaHICTh HANPSMKY BITPY

Micsup C CB B 0B 10 103 3 c3
Ciuenb 11 10 11 12 9 11 20 16
YepBeHb 18 12 8 7 5 8 18 24

ByniBHUIITBO KUTIOBOTO OyAMHKY IIAHYETHCS 3IMCHUTU B OHY
4epry pa3oM 3 iIlKEHEPHUMH MEpekaMu Ta 0JaroycTpoeM.

[1ix 9ac mpo€eKTyBaHHs TeHEPATHLHOTO MJIaHy MaKCUMAabHO 30€peKeHO
3eJIeH1 Haca[KCHHsI, OpTraHi30BaHO BUBE3CHHS Ta 30€pEeKEeHHS POCIHHHOTO IIapy
rpyHty. Ha OyaiBenbHiIM AUISHIN nependayeHo BUJaIeHHS Oy 1iBETbHOTO CMITTSL.

[IpoexToM mepenbayaeThes 03€ICHEHHS BCI€ET TEPUTOPIi, BiIBEICHOT
i OyIiBHUIITBO, TTOCA/IKOFO JIEPEB 1 YarapHUKIB PI3HUX TOPIJ, MiaiOpaHux 3
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ypaxyBaHHSIM BUKJIFOUCHHS BUIUICHHS T1]] 4ac I[BITIHHS IJIACTIBIIIB 1
BOJIOKHHCTUX PEUOBHH.

[TepenbaueHo BiamTyBaHHs ra30HY 3 IOCIBOM TpaB Ha BCiH TEPUTOPII.

TepuTopi€ro AUISHKH MPOXOATH aBTOMOOUIBbHI TOPOTH, SIK1
3a0e3MevyroTh i i3] 10 BCiX OyaiBesb. PO3puBH MiXK MPOEKTOBAHUMH Ta
ICHYIOUMMH OY/IIBJISIMH BIATOBIAI0TH HOPMaM.

TexHiko-eKOHOMIYH1 TOKa3HUKU T€HEPAIIBbHOTO TUIaHY MPECTAaBICHI B
TabMU4HIN Gopmi.

BeprukajibHe njiaHyBaHHS.

1. Bu3HaUeHHS "4OpHUX" BIMITOK.
[TontepenHbO MPOHYMEPYBABIIN KYTH OY1BII1, METOJOM 1HTEPIOJIAIT

BU3HAYA€MO ITO3HAYKH.
Bonu cknagyTh:

H;" = 86,50m
H," = 86,62m
Hs" = 86,54m
H." = 86,66m
Hs* = 86,82m
Hg" = 87,43M
H7lI = 8,50M
Hs® = 86,85m
Hq* = 86,86m
Hlo‘I = 86,83M
HlfI = 86,80M
le‘I = 86,71M
ng‘I = 86,67M

1 Busnauenns cepeOHbONIaHy8aIbHOI BIOMIMKU.
Busnauaemo cepeonvonnamysanvuy iomimky 3a ¢hopmynoro:

H
Hcpzzn nlv

JIe N- KUIbKICTh KyTiB Oy miBIi.

HCp.l'IJ'I. =
(86,5+86,62+86,54+86,66+86,82+87,42+87,5+86,85+86,86+86,83+86,8+86,71
+

+86,67)/13 = 86,83wm.

1. [ BusnauemnHs uep8OHOI NO3HAYKU PIBHS YUCMOI NIOO2U.
HO,OOO = Hcp.nn. + huox.cp. = 86383—'_0:8 = 87,63M>

ne huok.cp = 0,8 M - mpuitMaeMo ycepeaHeHy BUCOTY LOKOJISI 1Jis1 Oy IiBIII
3 HECYUHUMH CTIHAMH.



2 Bu3HaueHHs NMPOEKTHOI MO3HAYKU HABUIIIOTO KyTa OyAiBIil.

HaiiBumoro Toukoro OyniBiii Ha reHIuiadi € Kyt 35. [Ipuiimemo B 35-my
KyTl BUCOTY LIOKOJIA, 1110 AopiBHIoE 1,29 M. Toxai H7? = 87,63-1,29 = 86,34m.

2 BusnaueHnus 4epeoHux IOMIMOK iHWUX Kymis 0y0iei.

Ilonepeonvo npuiimemo yxun eumoujertsi 63008xic 6yoieni 1= 0,002,

He™ = Hy — i-lg; = 86,34 —0,00211,7 =86,32 m
Hs™ = Hg - i-ls5 = 86,32 - 0,002+ 187,8 = 85,94m
Hy® = He® — i-lys = 85,94 — 0,002: 16,4 = 85,91m
Hy™ = Hy® — ily.4 = 85,91 - 0,002:13.9 = 85.88Mm
Hy™ = Hy™ + i-lp3 = 85,88 + 0,002-3,6 = 85,89
Hy = Hy — i-l., = 85,89 — 0,002: 16,4 = 85,85
Hyg™ = Hi™ + i-l.13 = 85,85 + 0,002+ 19,4 = 85,89m
Hyp™ = Hyg™ + i-lp45 = 85,89 + 0,002:4,9 = 85.90m
Hyy™ = Hy™ + |4, = 85,90 + 0,002-8.2 = 85.92m
Hio"P = H1,** + 1-l30.0; = 85,92 + 0,002-3,4 = 85,93m
Ho™ = Hio™ + i-loso = 85,93 + 0,002+6,3 = 85,94m
Hg = H - i-lgo = 85,94 - 0,002 1,9 = 85,94n

IlepeBipka:

H/*P- = Hg** + i-l;.5 = 85,94 + 0,002-77,9 = 86,34m.
Pesynbrar 301rcs, oTKe, po3paxyHOK BIAMITOK BUKOHAHO OE€3MTOMUIIKOBO.

2. Po3paxyHox 8i0HOCHUX 8IOMIMOK.

h, = 85,85 -87,63 =-1,78m
h, = 85,89 - 87,63 = -1,74m
h; = 85,88 - 87,63 = -1,75m
hys =85,91-87,63 =-1,72m
hs = 85,94 - 87,63 = -1,69m
he = 86,32 - 87,63 =-1,31m
h; = 86,34 - 87,63 =-1,29m
hg = 85,94 - 87,63 = -1,69m
hg = 85,94 - 87,63 = -1,69m
hip = 85,93 - 87,63 =-1,70m
h;1 =85,92 - 87,63 =-1,71m
h;, =85,90 - 87,63 =-1,73m
hi3 = 85,89 - 87,63 =-1,74m
3. Bumnecenms siomimox na eeuniau i pacaou.
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1.2 O0'eMHO-IIIaHYBaJIbHE PillICHHS.

3anpoeKTOBaHO 5-TH MOBEPXOBUHN 3-X CEKIIIIHUI KUTIOBUN OYAMHOK 3
npuOyI0BOIO Mara3uHy 3a TUIIOBUM MTPOEKTOM Y MOHOJITHOMY BUKOHAaHHI 3a
TexHosoriero "[3000pa" Ha 62 KBapTUpPH. Y TOMY YHCIII:

- 1 ximaaTHHEX 10 260 16%;

- 2-X KiMHaTHHX 28 a00 45%;

-3-x kimHaTHHX 20 260 32%;

-4-x xiMHaTHUX 4 260 7%.

Bynisis Mae ckitajiHy B Iii1aHi popMy; 3alIpOCKTOBaHA 3 T1IBAIbHUM
TEXHIYHUM TMOBEPXOM, a TAKOK Ma€ TOPUIIHE MpuMileHHs. Po3Mipu B ocsix 1-
44 - 98,8Mm; B ocsax A-P - 30,1m; B ocsax JI-I1 - 15,62m; OyxaiBis mae paMHy
CXEMYy.

KosxHa cekirisi Mae He3aJUMITIOBAHY CXOJIOBY KIIITKY 3
BEHTWISILIMHUMH [IaXTaMH 1 OJJMH BaHTAKOMACAXKUPChKUH T PT,
BaHTakoM1ANHOMHICTIO 400 KT, 1110 BUXOAUTH Y J1(PTOBUIA XOJI, BIIOKPEMIICHHIA
B1Jl KOPUIOPIB MEPETOPOJKAMHU 3 ABEPHUMA.

KBaptupu 3anpoektoBani BinoBigHo 10 BuMor JCTYVY.

VY kBapTupax nepeadaveHo po3TallyBaHHS SK PO3AUTbHUX, TaK 1
CHUJIBHUX CaHBY3JIB. 3alIPOEKTOBAHO KYXH1 Ta BaHH1 KIMHATH 31 301JIbIIICHUMU
pO3MipaMHu.

Bbynunok o6nagHanuii TpboMa po3AUTBHUME BXOJIaMU, 110 BUXOJSTh Y
JIBIp, TIO OJJTHOMY Ha KOXKHY CEKIIiI0, 4epe3 K1 MEITKaHIIl MOTPAIUIIIOTh Ha
nepiumii moBepx. Bucora nmosepxy 30,8 M Bij MiAsIOTH 10 MiAJIOTH.

Bona o 6yaiBii HaAXOIUTh Yepe3 HEHTPATbHUN BOJIONPOBIT
MIKpOpailoHy, KaHaji3alis NpueJHaHa A0 HEHTPaAIbHOI KaHaI3al1iHOT Mepexi
MICTa TaK CaMo SIK 1 BC1 1HIII 1HXKEHEPHI Mepexi OyA1BIi.

XapakTepucTuku OyaiBiIi:

Crymniab g0oBroiyHocTi - |1
CrymniHb BOrHECTIAKOCTI - |
Kiac 6ynaismi - 11

OpieHTalis - MepyIiOHAIBHA.

byniBns Mae mpuOy10By Mara3uHy, BUKOHaHY TaKOX Y MOHOJIITHOMY
BHKOHAHHI 3a TexXHoJorier "[3000pa"; Mae 01MH OCHOBHUM Ta 3-U J0JIaTKOBI
BXOJIM; BUCOTA Mara3uHy BiJl IAJIOTH A0 CTeJl CTaHOBUTH 4,275M. Marazun mae
ToproBy oty 384,68M2 Ta o0agHaHui 2-Ma CaHBY3JIaMHU.

1.3 IIutanHsa eBaKyallii: IUIAXM eBaKyalii, IPUAHATHH Yac eBaKyauii 3

NPUMILIICHHSA.
[lepekpuTTsl Ta HOKPUTTS, CXOI0BI MApIIIi - MOHOJITHI 3a11300€TOHHI.
EBakyartist 3/11HCHIOETBCS HE3aIUMITIOBAHUMHU CXOJIaMH 2-TO THUITY 3 TiAIOPOM
noBiTpsi. Cxoau 3a0e3neueHi NPUPOJIHUM OCBITICHHSIM Yepe3 BIKHA B 30BHIIIHIX
ctinax. Cek1ii BIJOKpEMJICH1 OJTHA Bi/l OJTHOT MPOTUIIOXKEKHUMU cTiHamu. JIihToBI
XOJIU BIJOKPEMIICHI BiJ] TOBEPXOBUX KOPUIOPIB BOTHETPUBKUMH TEPETOPOIKAMHU 3
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JBepUMa 3 IIpuTBOpaMu. Y OyaiBii nepeadadeHo TMMOBHUAAICHHS 3 KOPUIOPIB HA
KokHOMY TtoBepci BianoBigHo 10 CHull 2.04.05-86 1 moxexH1 kpanu. Kopumop
PO3IUICHUH MPOTHITOKEKHUMHU TIEPETOPOIKAMH.

Cxonu BUXOIATH Ha MOKPIBII0. MIXK MapiiaMu CXO/IiB repeadadaroTh 3a30p
3apmupiuk He MeH1e 10 mM. Ha ropurax OyiBii nepeadadeHo BUXOIU HA
MOKPIBIIIO, 00JIaAHAHI CTAI[IOHAPHUMU CXO/IaMHU.

Ha nokpisini nependadeHo 0JIMCKaBKO3aXHUCT.

EBakyariitHumM BUX0IOM € BUX1]T TIEPIIOTO MOBEPXY HA30BHI 0€3MOCepeaTHBO
4yepe3 BeCTUOIONb.

HeoOxiguuii yac eBakyariii BiJ ABepeil HalB1IIaJICHIIIOTO MPUMIIIICHHS 110
BUXO/y Ha30BHI a00 /10 HAaHOIMKYOi CXO0/I0BOT KIIITKH MpUMMaEeThes 1 XB.

Excrumikariist mpuMiiieHb npeacTaBieHa B TabIuuHIi Gopmi (IUB. apKyII 2
rpadivyHOT YaCTUHH).

Ta6muma 1.2 TexHIKO-eKOHOMIYH1 MTOKa3HUKH Oy T1BIIi.

Ne On.

- HaiimenyBanus - Kin-ctb
1 Xwutnosa mroma M2 2078,5
2 ITigcoOna mroma M2 3609,92
3 3aranabHa IIoma M2 5688,42
4  Ilnoma 3a6ya0BH M2 8854,38
5  Bucota OyniBii M 20,4
6  byniBenbHuii 06'eM M 135741,63
7 [TnanyBanbHuUt KoedirieHt k1 0,37
8  KoeoimieHT e)eKTUBHOCTI BUKOPUCTAHHS 00'eMy K2 23,8

1.4 TenuioTexHIYHUH PO3PAXYHOK 30BHILIHIX OrOPOAKYBAaJIbHUX
KOHCTPYKUIH

Buxigai nani:

1. BpaxoByemo TeMIiepaTypHO-BOJIOTICHUI PEKUM MPUMIIIEHB
YKUTIIOBOTO OyIMHKY:

ToB. = +18°C

BonoricHuii pexxuM y TpUMIIIIEHHSX - HOpMaJIbHHH (¢ = 55%).

2. YMOBH eKcIuTyaTallii OropoJiKyBaJlbHUX KOHCTPYKIIIH 3
ypaxyBaHHAM HOPMAJIBHOIO PEXUMY MPUMIILEHD 1 30HUA BOJOTOCT1 (HOpMaJlbHA)
- b.

3. 3HayeHHs TEIJIOTEXHIYHUX MOKA3HUKIB 1 KOE(ILIEHTIB Y
pO3paxyHKOBHX (hopMyJiax TaKi:

- SIK PO3PaxXyHKOBY TEMIEPATYPY 30BHIIIHBOIO MOBITPSI BI3bMEMO
TEMIIEpaTypy HAMXOIOAHIIOT 100U, TIOTIePEeIHBO 3aAaBIIUCh 3HAYCHHIM
TeryI0BO1 iHepIii B Mexkax Bif 4 mo 7. s ymoB JloHerbkoi 061acti BoHa
ckiane Bignosiano go CHull 2.01.01-82:
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TH = (-26-(-22))/2 = -24°C, ne -26°C 1 -22°C BIiAIOBIAHO pO3paxyHKOBI
TeMIepaTypy HalXOJIO0IHIMIOl 10O 1 HAWXOJIOAHIIIOT I'STUJICHKH;

- KoeIIiEHTH TEIJIOBIAaYl BIJIMOBIIHO BHYTPIIIHBOI 1 30BHIIIHBOT
MOBEPXHi oropokeHb 0B = 8,7 B1/M2°C; an = 23 B1/M2°C; koedirieHT
MOJIOKEHHST KOHCTPYKIIIl n = 1; TemmnepaTypa Touku pocH TT.p. = 8,83°C.

-K0eiII€EHTH TEIIOMPOBITHOCTI 1 TETIJI0O3aCBOEHHS BiIITOBITHO
HEMEHTHO-TIIIAHOTO PO3YHHY, MIHOMOMICTUPOIY 1 Baxkkoro 6erony (CHull 11-
3-79*%):

Al =0,93 Bt/m°C; s1 = 11,09 Bt/mM2°C;

A2 =0,06 Br/m°C; s2 = 0,99 B1/M2°C;

A3 =2,04 Bt/m°C; s3 =16,95 Br/mM2°C.

Po3paxyHok BepTHKaIBbHOI OrOPOIKYBaTBHOT KOHCTPYKIIII.

0 1=20mMm 0 1=20mm

02=7 5427
0 3=150mMm

01=20 MM - neMeHnTHo-mimanui po3uuH (y=1800 kr/m3),
02= ? - miHonoaictupo (y=80 kr/m3),

03=150mm - 3amizobetoH (y=2500 kr/m3),

04=? - minonomictupoa (y=80 kr/m3),

05=20 MM - ieMeHTHO-Mimanui po3uuH (y=1800 kr/m3).

BU3HAYEHHA HEOBXI/THOI'O OIIOPY TEIUIOIIEPE/IAY]

== == == = === M. BorHoBaxa
HOMEP EJIEMEHTA 1

TEMIIEPATYPU: HAWBUIBIL XOJIOJHOI JOBH (0.98) -22 rpan.C
HAMBUIBII XOJIOAHOI JIOBU (0.92) -22 rpan.C
HAWBUIBLI XOJIOAHOI ITITUAEHKMU .(0.92) -22 rtpan.C
BHYTPIIIHBOT'O TTOBITPS 18 rpaxn.C

HOPMATHBHUNM TEMIIEPATYPHUU TTEPEITA T 4

rpan.C

KOE®.TEIUIOBIJUIAUI BHYTPILLIHBOI [IOBEPXHI 8.7

Br/™M**rpan.C
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KOE®.TEIVIOBIJJIAYI 30BHIIIIHbOI TIOBEPXHI 23
BT/MZ*rpa;[.C

KOE®.,3AJIEXXHUI BIJT ITOJIOXK.30BHILIIHBOI TIOBEPXH.. 1

CKJIAJ KOHCTPYKUII (TTIO MTOPAIKY, IOYMHAIOUYU BIJl
BHYTP.IIOBEPXH.K 30BHIIIHbLOI)

TOBILVHUA IITIAPIB 0.02 0.1 0.15 0.1 0.02 M

PACY. KOE®®D.TEILJIOITP. 0.93 0.06 2.04 0.06 0.93 Bt/m*rpan.C

PO3PAXYHK KOE®.TEIUIOYCB.. 11.09 099 1695 0.99 11.09
BT/MZ*FpaI[.C

HOMEP ITAPY VTEIIVIIOBAYA 2 4

JOITYCT.TOBILIMHU YTEIII. 0.1 M

OITIOPOTUB TEIUIOITEPEJAUI TTOBITPAHOI O ITPOCJIOK) m2*rpan.C/Bt

0.1 0.1 5.235 2,862 2,989

TennomexHiuHUL PO3PAXVHOK 20PU3OHMAIbHOL 020D00NCYBANbHOL

KOHCMPYKUIL.
O 1=5Mm
0 2 =40mm
0s=7
0 +=140mm
0 5 =20MMm
= X o5
/// ///// // //// /////// /////// ////// /////// g /// //// ////// 7
% /// 9% % //// //// //// //// ////// /// 5 6 =2MM
/// /// 9% /// ///////////// II0e -
0 7, 2 7 AN I AN, 7,

d1=160mm - 3amizoberonHa mmta (y=2500 kr/m3);

02=2 MM - IIJTIIBKa Mapoi30JsliliiiHa;

03 =20 MM - riemeHTHO-mimanuii po34yuH (y=1800 kr/m3);
04=140mmMm - kepamsutobeToH (y=1800 kr/m3);

05= ? - yrermoBau (nosictuponoeTon) (Y=300 kr/m3);
06 =40 MM - iemenTHO-mmanui po3duH(y=1800 kr/m3);
07 =5 MM - py0iTekc, ckinoizon (Y=600 kr/m3).
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BH3HA 'IEHH}I HE OBXI,ZIHOF o OIIOPY TEIUIOIIEPE/IAY]

EEESSS = === === wm.BomnoBaxa
HOMEP EHEMEHTA 1
TEMIIEPATYPU: HAMBUIbBIL XOJIOJHUX JOFBIB (0.98) -22 rpan.C

HAMBUIBLI XOJIOIHOI JIOBI (0.92) -22 rpan.C

HAMBUIBL XOJIOHOT II'SITUHI (0.92) -22 rpan.C

BHYTPILIHLOTO TTOBITPSI 18 rpan.C
HOPMATUBHUI TEMITEPATYPHUIA ITEPEIIAL 3 rpan.C

KOE®®. TEITJIOBI/JJIAUI BHYTPILIHbOI IIOBEPXHI 8.7 Br/M2*rpan.C

KOE®®. TEIJIOBIJIJIAUI 30BHIIIHLOI ITIOBEPXHI 23 Br/M2*rpan.C

KOE®.,3AJIEXXHUI BIJT IIOJIOXK.30BHILIIHBOI [IOBEPXH. 1

CKIIAQ KOHCTPYKILII (I1O IMOPSJIKY, ITOYMHAIOY BI/]
BHYTP.IIOBEPXH.K 30BHIIIIHKOT)

TOBIIMHMU IIIAPIB 0.16 0.002 0.02 0.14 0.16 0.04 0.005 ™

PO3PAX. KOE®D.TEIUIOIIP. 2.04 0.17 052 0.92 0.06 0.93 0.17
Br/m*rpan.C

PO3PAXYHK KOE®.TEIUJIOYCB.. 16.95 353 895 1233 0.99 11.09
3.53 BT/MZ*FpaI[.C

HOMEP ITAPY VTEIIVIIOBAYA 5

JOITYCT.TOBIIIMHU YTEILI. 0.16 ™

CYIIOPOTUB TEIUIOITEPEJAYI TTOBITPAHOI'O ITPOCJIOK) m2*rpan.C/Bt

PE3VJIbTATU PO3PAXYHKY 11O OB'€KTY 1

: TOBIIMHA YTEITIIOBAYA : TEIIVIOBA :OIIIP TEIUIOIIEPEIAYI:
:3A)1AHA TPEE 1o PO3PAX IHEPLIIH HEOBXIJAHE : DPAKTUYHE:

0.160 0.160 7.024 1,149 3,486

1.5 XapakTepucTHKAa OCHOBHMX KOHCTPYKTHBHHX €JIEMEHTIB

[IpoexToBaHa Oy/iBIst Ma€e 5 MOBEPXiB, BUKOHYETHCS 3 MOHOJIITHOTO
3aJ11300€TOHY 1 MAa€ paMHY CXEMY 3 O3J0BXKHIMH 1 HONEPEYHUMHU HECYUUMHU
ctiHaMu. OTOpoIKyBalbHI KOHCTPYKIIIT - MOHOJIITHA 3aJ11300€TOHHA CTIHA.

[IpuiiHsaTa KOHCTPYKTUBHA cXeMa 3a0e3euye MILHICTh, Y)KOPCTKICTb 1
CTIMKICTh Ha CTaJIii 3BEICHHS 1 B MMEP10]] eKCIUTyaTallii 3a Jiii BCix
PO3paxyHKOBHX HABAHTAXKEHbB 1 BILIMBIB.

1.5.1 dynpameHTH.

[Tix 6yniBiiero 3ampoeKTOBaHa MOHOJIITHA 3a11300€TOHHA TIJTUTA,
miomero 1990m2, 1o BIAMTOBYETHCS HA BUPIBHSHY OCHOBY 3 IICOCHEBOIO
M1TOTOBKOIO, BTPaMOOBAHOIO B IPYHT 1 MTPOJIUTOIO 0 MOBHOTO Hacu4eHHs. [1in
yCi€ro (yHIaMEHTHOIO TUTUTOIO BJIAIITOBYEMO OETOHHY MiATOTOBKY 3aBTOBIIKU
100 mMm 3 6etony kiacy B7,5. ['muOuna 3aknaneHas GyHIaMeHTHOT iTH 3,85
M.
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Crinu miaBaty, po3TalioBaHi 3 00Ky IpyHTY, MalOTh OyTH 3aXUIIEHI
CYIJILHOI0 00Ma3yBaIbHOIO T1POI30JIAIIEI0, MM MAJIOTO0 MiIBATy CTBOPIOIOTH
PYJIOHHY TEeTLIO130JIAIIIIO. .

Hacammepes B1amToByOTh 30BHINIHIN BOIOCTIK JJIS BiIBEICHHS
aTMOC(EpHHX BOJI 13 TEpUTOPii OyaiBeTbHOTO MaigaHumKa. [1icis 3BeneHHs
T1JJ36MHOI YaCTUHU BJIAIITYBATH BOJOHETIPOHUKHE BUMOIIEHHS ITUPUHOIO HE
mentre Hix 1,0 M 3 yxunom i=0,03. BoHo npusHaueHe ajs 3axucty QyHIaMEHTY
BiJl IOIIOBUX 1 TaJMX BOJ, IO MPOHUKAIOTh y IPYHT NOOIM3Y CTiH OyAiBIi.

1.5.2 Ctinu Ta neperopoakm.

30BHIIIIHI CTIHYU 3aITPOEKTOBaH1 MOHOJIITHI 3aJ11300€TOHHI 3 HE3HIMHOIO
OMaTyOKOIO 3 MIHOMOJIICTPOITY, sIKa OJTHOYACHO € 1 yTETUTIOBAYEM.

TosmuHa 30BHIIHBOT cTiHU 350 MM: 150MM - MOHOTITHHIA
3aii300eToH, 200MM - TIIHOMOJIICTUPOIL.

BHyTpiuH1 HECydl CTIHM 3 MOHOJIITHOTO 3aJ11300€TOHY, TOBUIMHOIO
150mm. Ileperopoaku rincokapToHH1, 3aBTOBIIKK 100MM, y caHBY3JIax - 13
KepaMi4HOT 1IeTJI, 3aBTOBIIKHU 120MM.

Tabuaunus 1.3. Cneundikaiuisi nepeMH4oK

Map 51 Tlosnavenns HaiimenyBanns | KiabkicTb Maca on., [Tpumitka
O3ULIS KT
L fep“" LOSSI- 1 g 1041 135 20

1.5.3 IlepexpurTs i NOKPUTTSH

[lepekpuTTs 1 TOKPUTTS - MOHOJITHHH 3a11300€TOH, TOBIIMHOKO 160
MM, OCKIJIbKH OyIBJIsI M€ paMHY CXEMY, BEpTHUKaJIbHI HABAHTAKEHHS B1J
NEPEKPUTTS CIPUIMAIOTh 1 IEPENA0Th HA (PYHAAMEHT I1/ICTaBH MOMEPEYHUMH 1
MMO30BKHIMHU CTIHAMH OJHOYACHO.

1.5.4 Cxonu.

Cx0m0B1 MapIIli Ta CXOJI0BI1 TUIOMIAIKK MOHOJIITHI 3aJ11300€TOHHI.
ToBmMHA CX0M0BOT0O MalJJaHYMKa, K 1 MepeKpuTTs, 160 MM.

VYci CXOIMHKYM CXOA0BOTO MapITy MalOTh OJTHAKOBY (hopmy, OKpiM
BEPXHBOI Ta HWKHBOI, sIKI Ha3UBatOThCs hpuzoBumu. llInpuny cxomoBoro
Maply IpU3HauYCHO 3 ypaxyBaHHSM 3a0e3MeueHHs eBaKyallii JIIoAeH; y nanii
OyZiBil BOHA CTaHOBUTH 1.2M. M1k mMapinamu 3a0e3nedeno 3azop 100 mm ans
MPOMYCKY MOXKEKHUX IIJIAHT1B.

[lepunbHa oropoka Mapury BUKOHY€ETbCS 3 METAJIIEBUX CEKI[IH OTOpOxki
3aBBULIKHA 900 MM 3 JIepeB'SHUMH MOPYUYHSIMHU 1 KPIMUTHCS 10 3aKJIATHUX
netanei Mapury 300Ky 3a JOOMOTOI0 3BapIOBaHHS.
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1.5.5 IlokpiBJasi, BOAOBiABEICHHSI.

[ToxpiBis 3ampoeKTOBaHA MJIOCKA 3 BHYTPIIIHIM OpraHi30BaHUM
BOJIOCTOKOM 1 M€ TaKy CTPYKTYypy:

- MOHOJIITHA IJTUTa MOKPUTTA 160MM;

- TapOI30JIAIISA 2 MM;

- IIEMEHTHO-IIIIIaHa CTHKKa 20MM;

- po3yxui - kepam3uTo0eToH 140mm;

- YTEIUTIOBAaY - MOJIICTUPOJIOCTOHHI TUIUTH (32 PO3PaXyHKOM);

- IIEMEHTHO-ITIIIAaHa CTsDKKa 40MM;

- pyOiTEeKC, CKII0130J1 SMM.

1.5.6 /IBepi Ta BikHa

3oBHimHiI aBepHi 6;10ku Mapku JIH-10 1 JIH 21-10ATIHLY npuitasTi 3a
I'OCT 24 698-81, BuyTpimHi ABepH1 610k Mmapok AIIC 19-9, A" 21-7, A" 21-
9, 10 21-9, 10 21-34 i AITY 21-10 mpwuitasti 3a TOCT 6629-74. JIBepHa
KOpOOKa KpIMUTHCS A0 YOTHUPHOX JIEPEB'SHUX IPOOOK OTBOPY LIBIXaMU. 3a30p
MDK JIBEPHUM OJIOKOM 1 KJIAJKOI0 3aKJIa/Ial0Th YIIIIbHIOBATLHUM
MIHOT€PMETHUKOM 1 3aKPUBAIOTh JINIITBOIO.

BikHa 3anpoeKkToBaHiI METAIOIIACTUKOBI 3 MTOJABIMHUM CKIIONIAKETOM.
BikoHHa KOpoOKa KpIMUTHCS 10 YOTUPHOX JACPEB'THUX MPOOOK MPOPi3y
Hopkamu. 3a30p MK BIKOHHUM OJIOKOM 1 KJIQJIKOIO 3aKIada€EThCS
YIIUTBHIOBAJTbHUM MTTHOT€PMETUKOM.

Tab6auusa 1.4. BinomicTb BiKOH i 1Bepeid.

Mapxka, no3uuis Po3mipu, Mmm
OK-1 1510x1800
OK-2 1510%1500
OK-3 2100x1200
OK-4 1510x1200
OK-5 1310x1740
OK-6 600x600
OK-7 2100%2960
OK-8 2100%2880
OK-9 2850%1120
OK-10 3000x5520
OK-11 2100%x2640
B-1 3000%2460
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B-2
B-3
B-4
B-5
B-6
B-7

co N o o A W DN

3000x3240
3000x2060
3000x2680
3000x4840
3000x1300
3300x3560
1010x2100
1010x2400
700x2100
1300%2100
900%2100
3000x3000
7702100
900x2100

Tabmuug 1.5. Cnenudikaiisi 3a0BHEHHSI IPOPI3IB.

ITpum
Kinbkicte ‘
Mapka, Haiimenysa ITKa
ITo3nayeHHs
MIO3HUIIS HHA 1-i1 THIIOBOU
BCETr0
MOBEPX STaXK
1 3 5 6 7 8
OK-1 OP 15.18 11 22 99
OK-2 [TnacTukosi 3 OP 15.15 4 15 64
OK-3 MMOABIHUM OP 21.12 9 1 13
OK-4 CKJIOITAaKETOM OP 15.12 4 9 40
OK-5 OP 13.17 6 6 66
OK-6 [anuBigyansHa OP 6.6 — — 31
OK-7 Bb 29-21 5 - 5
OK-8 Bb 28-21 5 - 5
OK-9 [anuBigyansHa Bb 28-11 1 — 1
OK-10 BB 55-30 1 - 1
OK-11 BB 26-21 1 - 1
B-1 Bb 30-24 4 - 4
[nnuBinyanbHa
B-2 Bb 32-30 10 - 10
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B-3 BB 30-21 3 N 3
B-4 BB 30-26 1 - 1
B-5 BB 48-30 1 N 1
B-6 BB 30-13 2 N 2
B-7 BB 35-33 4 - 4
1 At 21 13 44 189
JIBH 24 698-81 | 10AIILLLY
2 JIH-10 6 N 6
3 AT 21-7 26 28 138
4 710 21-13 6 19 82
5 7T 21-9 6 14 62
JIBH 6629-74
6 Bopora nep. 1 — 1
7 Jb 21-7.7 4 9 40
8 70 21-9 1 4

3aiexHo BiJ] MPU3HAYCHHS MPUMILIECHHS MiA10paHo Taki BUJIU ITi1JIOT:

1.5.7 llipjiorm.

KepaMiyHa IUIUTKA, JIIHOJIEYMHI, IEPEB'sHI, 3 MO3aIYHUX 1 3 KEpaMIYHUX
OararokomipHux. KoHCTpyKIii Mi1JI0TH, IO TpeACTaBIIeHl B Ta0aui 1.6.

Taomung 1.6. Excrumikaris miaior.

Ne T.HH Ilnoma
) IT1JUIOT | . .
PUMIIIICHHS . EnemenTn mignoru nigoru,
3aMmpoeK CxeMa miajaoru .
3a TIPOEKTOM Ta 1X TOBIIHMHA M2
TOM
1 2 3 4 5
8,10,28,29,55, 1. Temmoi3osiiituuii
28,50,53,61,63, aiHoneyMm, t=10Mm.
66,72,73,3,33, 1 2. IlemeHTHO-MIIIIaHA 1857,85
34,40,43,14,24, CTsKKa, t=30MM
67 3. Ilmura nepekputts, t=160Mm
1.KepamiyHa nnuTka,
t=10MMm
1 2. llemenTHO-MTIIIIaHA
s |
57,37136’39118, 2 4 3. INiapoizomsis - 2 mapu 479,46
T 22’ Y 5 pyOepoiiny, t=5Smm

4. IleMeHTHO-TIIIIIAHA
CTshKKa, t=20MM
5. Ilnura nepekputts, t=160Mm
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1.Mo3aiyna ninTKa,
t=10mm.
2. lleMeHTHO-MTiIIIaHa
1,20,76,44,59, CTsDKKa, t=20MM
60,64,13,25,17, 3 3. lNigpoizosis - 2 mapu 1254,79
16,21,23,15 pyOepoiiny, t=SMM
4. IleMeHTHO-TIIIIIaHA
CTshKKa, t=20MM
5. Ilnuta nepekpurts, t=160mm
1.ITapkeTHa nomika,
7,9,27,45,46, C 5 1 t=40mm.
48,49,54,62,65, 4 P 2. naru, t=60MMm 9388.9
68,69,70,71,74, % M 3. [Ipoknaaka 3 TOMIKH 1O '
75 ‘ miapy ToJo, t=25mMm
4. Ilnuta nepekputts, t=160MMm
1.Kepamiuna
OaraToOapBHA ITUTKA,
t=10Mm
2. IleMeHTHO-TIIIIIaHA
11,56,2,12,26, 5 CTSUKKA, F=2OMM 24739
32,39,41 3. lNigpoizosnis - 2 mapu
pyoepoiiay, t=SmMm
4. IleMeHTHO-TIIIIIaHA
CTshKKa, t=20MM
5. Ilnuta nepexkpurts, t=160mm
1.5.8 BuyTpiuiHe 03100/1eHHs npuMilnedb. O31001eHHs ¢acaais.

CTiHM 1 TEpEropoIKM )KUTIOBUX KIMHAT, KOPUAOPIB, KyXOHb 1
IPUMILIEHb OXOPOHU TOTYIOTh M1 OOKJICIOBAHHS 1 OOKJIECIOI0Th BIHIJIOBUMU
HinajepaMu, CTeNl TaKOK OOKJICIOI0Th IITAIePaAMH.

VY npuminieHHsX BUIBHOTO MPU3HAYEHHS, J1(PTOBUX XOJaX 1 X0JIax
BJIAIITOBYIOTH MiBiCHI cTeni. CTiHM Ha BUCOTY 1,5 M 001IMBaIOThH
TINICOKAPTOHOM, BUIIE TOTYIOTh 1 OOKJICIOIOTH IIMAJIEPaAMHU.

Criau TamMOypiB, MiA'T3HUX KOPUIOPIB 1 CXOJOBUX KIITOK PapOyIoTh
BOJIOEMYJIBCIHHUMM CKJIaJ]laMH 3 BUKOHAHHSM OJIIHOI IMaHe 3aBBUIIKH 1,5 M.
Creni - BooemybciitHe GpapOyBaHHS.

[ToBepxHi CTIH CaHBY311B OOJUIILOBYIOTh KEPAMIUYHOIO TUTUTKOIO Ha
BCIo BucoTty. Creni - BoJioeMyJibCiitHe GapOyBaHHS.

Tabnuis 1.7. BigomicTe 0310071€HHSI TPUMIIIICHb.
Crinu Ta Hwu3 ctin abo
HalimenyBaHHs Crensa
6o MIePETOPOIKU MEePEropoJIoK npu
[Imo| Bug MITK
HOMED [Tnoma Bun IImoma Bun Bucora,
ma | 031001 a
MIPUMIIIEHHS M2 03100JI€HHS M2 03100JIEHHS M
M2 CHHA
1 2 3 4 5 6 7 8 9
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Kutnosi
KIMHATH,
OOxkneroBaH o
KOPHJIOpPH, 43127 13187,8 Binunosi
HS — — —
KYXHI, 7 4 mnajxepu
' unagaepamu
MPUMIILIEHHS
OXOpPOHU
[TpuminieHHs
BIJIBHOTO o o ‘
ITigBicHa Biuinosi 365 | T'imco-
npuszHaueHHs, | 214,44 518,49 15
) ) cTens mnausepu 4 | KapToH
i TOBI XONH,
XOJTH
TamOypu,
] ) Bonoemyinb )
mia'i3Hl ) Bonoemyib 156 | Ouiiine
ciiine _
KOPHJIOPH, 494,23 3587,12 ciiine 8,1 | 3abaps 15
) 3a0apBieHH
CXOJI0B1 3a0apBIICHHS 4 JICHHS
b
KJIITKH
Bonoemyiib
) OO6nuIroBaHHs
ciiine )
CanBy3nu 384,69 2492,33 | kepamiuHOIO - - -
3a0apBJIeHH
TUTUTKOIO
s

1.6 CaniTapHo-TeXHiYHe Ta iHXKeHepPHe 00J1aJHAHHSA Oy IiBJIi.
1.6.1 Onanenns.

IlenTpanbHe BOASHE BiJl 30BHIMIHIX Mepexk 3 mapameTrpamu 150 - 70C.
Micrie BBeieHHs - Topetb OyAiBiail. BoasHa crctema 3 mpupoaHOIO
LHUPKYJISIIE, ABOTPYOHA, 3 HUJKHIM PO3BEJICHHAM MaricTpaiei, TyuKOBa.

[Ipunanu onaneHHs: paaiaTOpyu YaByHHI, cekiiitai M-140, 3
OTOPOJKEHHSIM Y IPUMIIIEHHSX IEPEB'STHUMH PEIIITKAMH.

1.6.2 BenTniaauiga.

[Ipupoana HeopraHi3oBaHa MPU BIIKPUBAHHI KBATUPOK, ABEPEH 1
MPUPOHA KaHATbHA BEHTUJIAIIIA, IO CKIIAJIAE€THCS 3 BEPTUKAIBHIX
BHYTPIIIHHOCTIHHUX KaHAJIIB 3 OTBOPaMHU, 3aKPUTUMH KATIO31IMHUMU
pernrnTKaMu, 301pHUX TOPU30HTAILHUX TOBITPOMPOBO/IIB 1 BUTSKHOI MIAXTH.

Bonomnocrauanus XonoiHe 1 rapsye.

Boomnposix muTHHM 1 IpOTUIIOKEKHMA. MicIie BBEACHHS - TOPEIb

OyniBii. BHyTpinmHii BOJOTPOBI - AIFOYUH M1 HAITOPOM 30BHIIITHHOTO
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BOJIONIPOBO/TY, 3 HIDKHIM PO3BEICHHSM, THIT MEPEXI - KiblleBa. [ apsue
BOJIONIOCTAYaHHsI - IIEHTPAJIbHE Bl MiCHKOI MEpEKi 4epe3 CUCTEMY, IO
3abe3reuye mo1auy rapsiaoi Bojiu 6e3 po3puBy CTpyMeHsI (111 THCKOM MiChKOTO

BOJIOIIPOBOTY).

1.6.3 Kanamizauis ¢gexajbHa Ta 3JIMBOBA.

dexkanbHa: KaHaJ13all1iiHa Mepeka CaMOIIJIMBHA 3 BJIAILTYBaHHIM OIJIIJOBUX
KOJIOZIA31B JUIsl POMHUBAHHS, POYUILEHHS Ta OIJISAY KaHaM3alliHOT MEPEXKI.

JIist BIalTyBaHHS KaHAII3a1iHOT MEPEK] BUKOPUCTOBYIOTh a30€CTOLIEMEHTHI
O0e3HamipHi TpyOu. 3'eHaHHS TPYO BUKOHYETHCS 32 JOIIOMOTOI0 MY (PT.

31MBOBa: 37TMBOBI BOJAW HAAXOMSITh Y 3aKPHUTY BOAOCTIUHY MEPEKY depes
nomonpuiiMad. BiH sBisie cO0010 KOM0/1513b, IEPEKPUTHI METATIEBOIO MPUNMATIHLHOIO
penriTkoro. JlomonpuiiMayd po3TalioByOTh 01711 OOPTOBUX KaMEHIB MPOI3/iB Ha
BigcTani 50-80m.

1.6.4 EneKTpPOOCBIT/IEHHS.

Bin HaiiOmmx4doi TpancpopMaTopHoi miactanuii Hanpyroto 380/220B uepes
CUCTEMY MPUXOBAHOI MPOBOJKH 3 HAMPYToto B Mepexi 220B - aiis miIKII0ueHHS
no6ytoBux npuiaib i 380 - nis o6nagHaHHs. EXEKTpOOCBITIEHHS MPUMIIIEHD 3a
JIOTIOMOTOF0 JIAMIT PO3’KapIOBaHHS.
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PO3A1JI 2. KOHCTPYKTUBHA YACTUHA
2.3 PO3PAXYHOK MOHOJIITHOI JIJISTHKUA NEPEKPUTTSI.
2. 1 Buxiaui gaui.

MOoHOMITHY IIJITHKY BUKOHYIOTh Y MICII1 BJIAIITYBaHHS BUTUHY 30BHIIIHIX CTiH.
KonctpyktusHa nosxuna quistHku 1 = 3800mm, koHCTpyKTHBHA MinpuHa Bf' = 1430MMm.
Paiion OyAiBHUIITBA HAJEXKUTh O 4 CHITOBOTO pailoHy. XapakTEPUCTUUHE 3HAYCHHS
HaBaHTaXEHHS Ha MEepeKpUTTs 3rigHo 3 Ta61.6.2 JIBH B.1.2-2:2006 p m = 1,5 «Ila.
KoedimienT nagiitHocTi 32 HaBaHTaXeHHSIM fm = 1,3. 3a cTymeHeM BiaNmoOBITATBHOCTI
OyniBis HajIeKuTh 10 1 kiracy. KoedimieHT HaaiitHOCTI 3a MpU3HAYEHHIM n = 1.

beton Baxkuii kiacy B15, nns sikoro 3a b2=0,9, po3paxyHkoBuid omip 0€TOHY
ctucHenHto Rb=0,98,5=7,65 MlIla (ta6:x. 13 CHull 2.03.01-84), po3paxyHKOBHUIi OMIip
O0erony postaryBanHio Rbt=0,9 0,75=0,675 MIla (ta6n. 13 CHull 2.03.01-84),
MOYaTKOBUH Moy b ipyxkHOCTI Eb=23103MI1a (Tadn. 18 CHull 2.03.01-84).

[ToznoBxkHs poboua apmatypa kiacy A400C, po3paxyHKOBUH OITip JIsl MEPIIOi
rpynu rpaHuyHux crtaHiB Rs=365Mlla (tabn. 22 CHull 2.03.01-84), 1 Monynb
npyxHocti Es=20104 MIla (ta6n. 29 CHull 2.03.01-84).

[Tonepeuna apMatypa i 3BapHi CITKM B HUXKHIN MOJHII - 3 APOTY Kiacy Bp-I

npu @3 mm Rs=375MIlau Rsw=270 Mlla
npu @4 mm Rs=365 Mllau Rso=265 Mlla
npu @5 mm Rs=360 Mllau Rs»,=260 Mlla

Mogayns npyxuaocti  Es = 17-10* MIla
2.2 Bu3zHa4yeHHsSI HABAHTAKEHb i 3yCHJIb.
BpaxoByroTh HaBaHTaXKEHHS BiJl KOHCTPYKIIIT MiJIJIOTH, BIACHOI Baru IUIATH 1
TUMYacoBe (KOPUCHE) HaBAaHTAXEHHS Ha MEpekpuTTs. 30ip HaBaHTaKEeHb Ha 1m2

TOPHUIITHOTO MEPEKPUTTS 3BOAUMO B TaOHII0 2.3.

Tabmuug 2.3. [ligpaxyHOK HaBaHTa)KE€Hb HA | M2 rOpUIITHOTO NEPEKPUTTS

Enementn Excrutyarariitne Koedirient I'pannune
KOHCTPYKIIIH pO3paxyHKOBE HaJ1HOCTI 3a pO3paxyHKOBE
3HAYEHHs Baru IpPaHUYHUM 3HA4YEeHHS Baru
KOHCTPYKLIH, HaBAHTA)KECHHIM KOHCTPYKLIH,
klla Y klla
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Kepamiuna niauTtka 0,013*18=0,234 1,2 0,281
LlemeHTHO-MIIIaHA 0,02*18=0,36 1,3 0,468

CTSDKKA
Vremmrosay 0,08*0,5=0,04 1,2 0,048
[MTapoizomnsiis 0,005*8=0,04 1,3 0,052
3ani300eTOHHA ILUIUTA 0,22*25*=55 1,1 6,05
[Tincymku 6,17 6,90
TumuacoBa 1,5 1,3 1,95
Ycworo 7,67 8,85

2.3 I'eomeTpuy4Hi po3MipH MOHOJIITHOI TiJISIHKH.
['eomeTpryHi po3MipH MOHOJIITHOI IISTHKY TOPUIIHOTO MEPEKPUTTS HABEICHO
Ha PUCYHKY 2.3.
Po3paxyHKoBHI IpOTIT MOHOMITHOIL JUISTHKU B pa3i oonupanHs 13 cm

10 = 6000 - (4/3)-130 = 5827 mm = 5,83 M.

/777, 7777
_L130 } 4| 130
. 6000
4

Puc.2.3 Po3mipu MOHOJIITHOT JUTSTHKH.

ToBIIMHY MOHOJIITHOT TUIUTH IPUHAMAEMO 3 KOHCTPYKTUBHUX BUMOT ,
BHUCOTY pebep npuiiMaemo . Pebpa po3tamoByemMo B3710BK MOHOJIITHOI JUISTHKY, a

[IOJIALIFO B HMKHINA 30HI.

2.4 CraTuyHUH po3paxyHOK MOHOJIITHOI IJIMTH.
Excrutyaraiiiiine po3paxyHKOBE 3HAUEHHS Barv TOPUIITHOTO TIEPEKPUTTSL:

['pannuHe po3paxyHKOBE 3HAYEHHS Bard TOPUIIHOIO EPEKPUTTS:
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Exkcrutyaratiiiine po3paxyHKOBE 3HAUYE€HHS Bard MOHOJIITHO1 TJTUTH:
['pannyHe po3paxyHKOBE 3HAYEHHS Bard TOPUIIIHOTO MEPEKPUTTS:
Po3paxyHKkoBi HaBaHT@)KEHHS Ha | M TIOBKWHU MOHOJIITHOT JTUISTHKH.
['pannyHe po3paxyHKOBE 3HAYEHHSI HABAHTAXKCHHS:
qn=g*B=(0,568 +2,2+0,91) 1,5=5,52 (xH/™m)
Excrtyarariiiine po3paxyHKOBE 3HaU€HHS HaBaHTaKCHHS:
=gn*B = (0,44 +2,0 +0,7) 1,5 =4,71(xH/m)
KBazinocriiiHe 3HaYeHHs pIBHOMIPHO PO3IMOALIEHOTO HABAHTAXCHHS Ha
nepekputta pnl =0
2.5 Po3paxyHOK MOHOJIITHOI IUVIUTH 32 MilIHICTIO HOPMAJILHOTO TIepepisy.
Busznagaemo xapaktep poOOTH TUTUTH 32 BITHOIIEHHSM JIOBTO1 Ta KOPOTKOT
CTOpIH.
BiacTtanb y CBITIII MixK MO30BXHIMU pedpamu:
> 2, OJUIS TUTUTH PO3PaXOBYETHCSA K Oalika Ha IBOX OIMOPaXx.
Po3paxyHKOBUI 3ruHaIBHUI MOMEHT BiJl TPAHUYHOTO PO3PaXyHKOBOIO
3HAYEHHS HAaBAaHTAXKCHHSI.
M = (g-102)/8 = (5,52 - 5,83 2)/8 = 23,45 (kH*™m)
[Tonepeuna cuia BiJi F(PaHUYHOTO PO3PAXYHKOBOTO 3HAUCHHSI HABAaHTAXKEHHSI.
Q =(q -10)/2 = (5,52 - 5,83)/2 = 16,09 (xH)
Po3paxyHkoBuii 3ruHAJIBHUH MOMEHT BiJl €KCILTyaTaIlliHOTO 3HAYCHHS
HaBaHTAXKCHHSI:
Mn = (qn -102)/8 = (4,71 - 5,832)/8 = 20,01 (xkH*m)
MoMeHT Bij TpUBAJIOi YACTUHU €KCIUTyaTalllifHOTO 3HAUCHHSI HABAaHTAKEHHS:
Mn I =(qgnl-102)/8 =(2,44 - 1,5 - 5,83 2)/8 = 15,55 (kH*Mm)
[Tonepeuna cuia Bij €KCIUTyaTalIfHOTO 3HAYCHHS HAaBAHTAXCHHS:
Qn=0,5-gn-10=0,5- 4,71 - 5,83 = 13,73 (xH)
Biacrans Bif EHTpPy Baru mepepizy apMaTypH J0 HUKHBOT TUIOITUHU
IJTUTH TIPUUHATO . Y 1[bOMY BUITQJIKy poOoUYa BUCOTA TIEpeEPi3y:
[TpoBoMMO PO3paxXyHOK IUIOII MOTIEPEYHOTO Mepepizy poOoUoi apMaTypH Ha

IIAPUHY IIJIATH.
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LM 2345.10°
" RbhZ 13,05-1-0,065°

=0,425 < A_=0,632.

3a JOBITKOBUMH TAOJIUIIAMH 32 KOE(]IIIEHTOM BHU3HAYa€EMO BHUCOTY CTHCHYTOI

30uU Oetony & =0,62. Toxmi

A = é’oh0 =0,62 -100 -6 5% =18,78cm’

S
[TpuiimaemMo Kpok poOOYMX CTPUIKHIB , TOJA1 KUIBKICTh CTPHXKHIB Ha 1M

IMAPUHHU IIJIUTH:

n:EJrl 1500 +1=8,5mr.

S 200
3a cCOpTaMEHTOM 3a KOHCTPYKTMBHMMH BHUMOTaMH IpuiimaeMo 9 @ 16
Kimacy A-113.
[Tnoma nepepizy po3noAIbHOI apMaTypy Ha 1 M IUPUHY TUTATH:
Asl =02 * As = 0,2 * 18,1 = 3,62 cm2 . IlpuiiMaeM0O KpOK PO3MOALTHYNX
CTPHIKHIB , TOA1 KIJIBKICTh CTPUXHIB Ha 1M IIMPUHU TIJTUTH:

n=2 412190 sy
ST 250

3a COPTaMEHTOM 3a KOHCTPYKTMBHHMHM BHMOTaMH IpuiimMaemo 5 @ 10
xinacy A-13 A =3,93cn’.

[To kpasix MIUTH B HANIPSIMKY MPOJILOTY BCTAHOBIIOIOTHCS CTPIKHI O 8 A-II.

2.6 Po3paxyHok MillHOCTi 03/10B:KHIiX pedep 32 HOPMAJIbHUMM NepepizamMu.
[TpuBoarmo (pakTUYHMI mepepi3 MIUTH 0 €KBIBAJEHTHOTO 3a TUIOUIECIO
TaBPOBOTO.
Puc. 2.4
Ockiibku po0OOTOI0 OETOHY B PO3TATHYTIM 30HI MOXHA 3HEXTYBATH,
PO3paxyHOK MPOBOAMMO SIK I MPSIMOKYTHOTO niepepidy. [llupuna pedpa

b, = 2b] =2-100 = 200 .

Bara peb6pa:
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g, =(h-h, b, o7, =(0,22-08)0,2-25-11=0,77xH | m

HaBantaxkenHs Ha lm.M pebOpa 3 ypaxyBaHHSIM KOHCTPYKIi TOPHUIIHOTO
NEPEKPUTTS, Baru MOJMII IUIMTH, pedpa 1 KOPUCHOTO 3MIHHOTO HABaHTAXKEHHS:

q=d,+9,=552+0,77=6,29xH | m

Po3paxyHkoBa cxema MO3/0BXKHIX pedep sBisie coO0r OanKy Ha JBOX
oropax 3 piBHOMIPHO PO3MOIiIJICHUM HaBAaHTAKCHHSIM.
Po3paxyHKoBUIl 3TUHAJIBbHUNH MOMEHT BiJI TPAaHUYHOIO PO3PAXYHKOBOTO
3HaYeHHs HABAHTAKEHH. M= (ql?)I8=(629-583%/8 =26,72 (kH*u)
[Tomepeuna cuia Bii TPaHUYHOTO PO3PAXYHKOBOTO 3HAUYEHHS HAaBAHTA)KCHHS.
0 =(q lo)[2 = (6,29 - 5,83)/2 = 18,33 (kH)
Biacranp Bin LEeHTpy Baru nepepizy apmaTypu 10 HHKHBOI IUIONIMHU pedpa
npuiiaaTo a =30mm. Y mboMy BUMAIKy poOoda BUCOTa TIepepi3y:
h, =h—a=220-30=190mm
[IpoBoIMMO pO3paxyHOK IUIOINII MOMEPEYHOro Tepepizy poOodoi
apmatypu pedpa.

LM 2672.10°
° Rb,h} 13,05.0,2-0,19°

=0,284 < A, =0,632.

3a MOBIAKOBUMH TaONUISIMU 3a KoediuieHToM A, =0,284 Bu3HaYaeMO

BUCOTY CTHCHYTOI 30HU Oetony & =0,34. Toni

R 13.05
— b h 203420197222  6.02ex”
A=ébh o 280 M

S

3a copramenTom mpuitMaemo 2 @ 20 kiacy A-Il ¢ A =6,28cu’.

2.7 Po3paxyHok MIIIHOCTI MO3I0B:KHiX peldep 3a NOXWJIMMH
nepepizamu.
[IepeBipsieMo YMOBY MIITHOCTI miepepizy:

Q=18,33xH <0,35R,y,,b h, =0,35-13,05-10° - 0,2-019=173,6xH

YMOBa BUKOHYETBCS, OTHKE, PO3MIPH MMO3/I0BKHIX pedep NPUHHATO JOCTATHIMHU.
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[TepeBipsieMo HEOOXIIHICTh PO3PAXYHKY MOMEPEUHOT apMaTypH:

Q=1833kH <0,6R, 7,,b h, =0,6-0945-10° -0,2-0,19 = 21, 5H

YMoOBa BUKOHYETBCS, OT)KE, IOTIEPEUYHA apMaTypa BCTAHOBIIOETHCA KOHCTPYKTHUBHO.
3ajaemMocs  JlaMeTpoOM — IIONEPEYHOI  apMaTypd 3  YMOBM  3BapOBaHHS:
d,=0,3d =0,3- 20 =6,0am

[Tpuitmaemo @ 6 xmacy A-I. Kpok momepedyHux CTPHIKHIB Ha MPHUOMOPHUX

AUISTHKaX MPUIMAaeMO 32 YMOBaMU:

s < g = % =110mm, a Takxe S, <150mm .

[TpunniiMaemo S, =100am. ¥V cepeluHl MPOJIBOTY KPOK IMPHAMAEMO 32

yMOBaMH: S, < % = %420 =165Mmm, a Takox S, <500 mm .

[Ipuiimaemo S, =150 mm .
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PO341JI 3. HAYKOBA YACTUHA
3.1. [locTanoBka npoodJeMu

B ymoBax moBHOMAcmTaOHOTO BTOPTHEHHS, NUTAHHS 3a0IIaJIUBOTO Ta
eHeproe(eKTUBHOTO OYyIIBHUIITBA 3aiiMa€e OJHY 13 MEPCIEKTUBHUX JIAHOK, aKe
BiIOy/I0Ba KpaiHM SIK 1 TlepemMora - HeMHuHy4a. Tpeda po3ymiTH, 1Mo po30yIoBa sK
pe3yJbTar, 1€ HEe TUIBKHU JKHUTIIO JUIS JIIOJed, 11e 0OOB’SI3KOBO 1 pobOoul Micis, 1
€KOJIOTTYHHMI e(eKT 1 B 1Jiealli CTBOPECHHS IUPKYISAPHOI eKOHOMIKH. bymiBHUIITBOM
MOXHa BHPIMIMATA HU3KYy MWTaHb pa3 1 Ha 3aBXIW, BUKOPUCTOBYIOUH MOJCIb
€KOHOMIYHOTO PO3BUTKY, CIPSMOBaHY Ha BIJHOBJCHHS Ta palliOHAILHOMY
CIOKUBaHH1 pecypciB. OCHOBA Cy4acHOI €HEPreTUKUA — PI3HI TUIHU €JIEKTPOCTaHIIII
akux TEC cknanaiots 6m3bko 40%. TexHosoriss BUpOOHUIITBA €JIEKTPOCHEPrii Ha
TEC mkianuBa, 10 MOB'SA3aHO 3 YTBOPEHHSIM BEJIUKOI KUIBKOCTI BiaxoxdiB. Ha Hux
npunagae noHaa 30% BHUKWIIB WIKIJJIMBUAX PEYOBUH BiJ 3arajbHOro 00CATY
BUKHUIB TMPOMUCIOBUX MANPUEMCTB. [liBUIIEHHI TONMUT Ha EJIEKTPOCHEPTIIo
3YMOBJIIOE€ TIJBUIIEHHS OOCATIB 1X BUPOOHUIITBA, III0 CHPUYMHIOE 301IBIICHHS
KUTBKOCTI 30JIOLIJIAKOBUX BIAXOMIB 1 BUKHUJAIB IIKIJJIMBUX PEYOBUH B aTMocdepy.
B Vkpaini 160 trc. ra i3 60 MiIH ra 3arajabHO1 IUIOIT 3aiMar0Th B1IBAJIN MPOMHUCIOBHUX
BIIXOAIB, a00, SIK iX Ha3WBaIOTh, BTOPUHHI MPOAYKTH BUpoOHuUITBa. [l{opiuHO B
VYkpaiHi yTBOPIOEThCS OMM3BKO & MJIH TOHH 30JIONIJIAKOBUX BIAXOIIB, a iX
30epiraHHas CYIIPOBOJIKY€EThCS BKpai HETaTUBHUMHU  HACIJKaMH IS
HaBKOJIMIITHBOTO CEPEJOBHUIIA 1 3/I0POB'S JIFOAWHU. 30JIOIUIAKOBI BiABAIU MICTAThH
TOKCHUYHI €JIEMEHTH, 3a0pyIHIOIOTh TPYHT Ta MiJ3€MHI1 BOJIH, TOTPEOYIOTH BIIUY>KEHHS
BEJIMKUX TepuTopil. OOCATH BXK€ HAKOMUYEHUX BIIXOMAIB csratoTh moHaa 300 miH
TOHH 1 3alMarOTh BEIMYE3H1 IOl 3eMenb. [Ipu 1boMy Mano He BCl 30JI0ILIAKOBI
BigBaiu ykpaincbkux ByruibHuX TEC 1 TELl Bxe maiike 3amoBHEHI, TOMY MAJist
IIPOJIOBXKEHHS pOOOTH MOTPIOHI BCE HOBI 1 HOBI TUIOIII. AHAJI3 OCTaHHIX JOCIIII>)KEHb
Ta myOmikariii. 3rilHO 3 JaHUMH €BPOMEHCHKUX OCIITHUKIB, TOXOBAHHS B1IXO/IIB
00xoauThes B cyMy 0su3bko 60 eBpo / TonHy. Cepenust TEC Butpauae 6musbko 12—36

MJTH €BPO Ha PIK TUIbKU HA yTPUMAaHHS 30JI0IIJIAMOCXOBHIII.
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VY Ham yac 3HayHa KUIBKICTh 30JM BUKOPUCTOBYETHCS B OyZiBEIbHIM
1HAYyCTpli (BUPOOHUIITBO LIEMEHTY, LEMIM, BUPOOIB 13 HI3APIOBATOIO OETOHY,
IUTaKOOJIOKIB, JIETKUX 3alOBHIOBAUIB, pyOepoiily, Kepam3urty), Y
OyMIBHUIITBI JamMO 30JIOIIUIAKOBIABAIIB 1 PEMOHTI JOpIr. 3a paxyHOK
BUKOpUCTaHHs 3oJonuiakoBux matepianiB (3LM) 3aomamkyerbes 1o 30%
IIEMEHTy W MOHaJ TMOJOBHHA MPUPOJHUX 3AMOBHIOBAYUIB,  3HUKYETHCA
TEIUIONPOBIIHICTh OETOHIB, 3MEHIIYEThCA Maca OYJIMHKIB 1 cHopyd. Alie B
VYkpaiHi BUKOPUCTAHHS 30JI0IIUIAKOBUX BIJAXOJIB ,3a JaHUMU €BPOMNEUCHKOI
acormiamii  TPOMYKTIB  3TOpsAHHS BYruwisa, ckiagae wmenme 20%. OTox,
Bukopuctanns 3B sBase coboro oaHYy 3 MEPHIOPSAHUX Ta aAKTyalbHUX
€KOJIOTTYHUX MPOOIIeM.

Byrimg, Oyayuun HalOUIBIIMM JIKEPEIOM €HEprii B yCbOMY CBITI, pOOHTH
MaKCHUMaJIbHH# BHECOK Yy Tiio0anbHi BUKUIM CO 2 .V 2020 pomi 6ib1m1e 33% cBiTOBOT
eneKkTpoeHeprii Oyja0 BUPOOJICHO BYTIJIBHUMH TEIUIOSIEKTPOCTAHIISAMU 3arajbHOI0
noTy>kHicTio 2100 I'Bt. OCKUIbKM 11€ BUKOMHE MAJIMBO Ta MOB’s3aHe 3 Bukuaamu CO
2 , y BCbOMY CBITI pO3MOYATO PyX 3a CKOPOUYEHHS HOro BUKOPHCTAaHHA. 304, IO
YTBOPIOETHCS B PE3YJIbTATI CMIATIOBAHHS BYTULIS, MOAUISETHCS HA 30JTy-BUHECEHHS Ta
30J1y. BBaXkaeThcs, 1110 Ha KOKHI 4 TOHHU CIIAJIEHOTO BYT1JIS YTBOPIOETHCS MPUOTU3HO
0JTHA TOHHA BYT1JI6HO1 3011 [ 2]. BMicT 3011 (hakKTUYHO 3aJI€KHUTh Bl THITY CITAJICHOTO
BYTULIS, IKE KIACU(IKYEThCS SIK aHTPALUTOBE, OITyMiHO3HE, HamiBOITYMIHO3HE Ta
Oype. Ane cTapwil MOIJI, SIKUH BxKe 30epIracThCs B PI3HUX 30JI0NIIAKAX TEIJIOBUX
€JIEKTPOCTaHIIIM, € BEJIWYE3HUM 1 TOCTIMHO BIUIMBAE HA HABKOJUIIHE CEPEIOBHUIIIE,
3a0pyIHIOIOYM HABKOJUIIHE TMOBITpA Ta TIpyHT. He3Baxaroum Ha pPI3HOMAHITHI
3ycuIuIs, BXUTI Biaaoro, 100% yrumizaiiis 3011 He Oyjia MOXKIIMBOTO. 3 1HIIIOTO OOKY,
MiCOK, MPUPOJHMA M’SIKMM MiHepaj, MOCTIHHO BHCHAXYEThCS uepe3 Oe3riny3aui
BUI00YTOK MICKY TEPEBAXKHO JJIsI TOTPEO PO3BUTKY, MOB’I3aHUX 3 1HPPACTPYKTYPOIO.
HacrmipaBai miBUAKICTh YTBOPEHHS MICKY BHIEPEKAE IMIBUAKICTH BHIOOYTKY, IIO
CTBOPIOE CEPHO3HUI eKoJoriyHuM aucOananc. BpaxoByrouum HIBUIKE 3POCTAHHS

ypOaHizamii Ta 0COOIMBO BEIMKUN MONUT y OYyIIBEIBHOMY CEKTOpl, CIIOKMBAHHS
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eHeprii TUIbKK OYIIBEIbHUM CEKTOPOM € Benue3HuM.2 BUKUIIB y 2020 por. 3
MomeHTy mianucanHs Ilapusbkoi yrogu B 2015 poui BUKMAM MAapHUKOBHUX Ta3iB y
OyIiBeIbHOMY CEKTOp1 AocAriu cBoro miky B 2019 por, a 3rogoM BHajiu 10 piBHSA
2007 poky B 2020 pori nepeBaxkHo uepe3 nangemiro COVID-19 [ 3 |. Hespaxkarouu Ha
T€, 10 OYIKyBaHE BIAHOBIEHHS BUKUAIB Y 2021 polli CIOBUTFHIOETHCS MPOIOBKEHHSIM
nekapOoHi3aIlli eHEPreTUYHOT0 CEKTOPY, OY/IBIII 3aJUIIAIOTECSA HE B IJIaH1 JOCSTTH
ByIJIeIeBOi HelTpaabHOCTI 10 2050 poky. II[o6 gocsartu miel 1, yci HOB1 Oy IiBIIi Ta
20% icHyro4yoro OyniBenbHOTO (OHIY TMOBHUHHI OyTH HYJIHOBUMH. - TOTOBHH [0
BUKHU/IB Byrieio Bxe y 2030 pomi [ 4]. ByaiBial CoOXHBaOTh €HEPTiI0 HA Pi3HUX
PIBHSIX JKATT€BOro LMKIYy. HaillmBuiame 3pocTae KiHIEBE CIOXUBAaHHSA €HEPrii B
OyIIBISAX JJI OXOJOJDKEHHS MPHUMIIIEHb, MOOYTOBOI TEXHIKM Ta EJICKTPUYHHUX
HaBaHTa)XEHb, L0 CIPUSE 3POCTAHHIO MOIMUTY HA €JIEKTPOCHEPTiI0 B OYyIBEILHOMY
cexktopi. JlocoiAHUMKKA MOMITHIIM, LI0 €KCIUTyaTallliiHl MmoTpeOu B eHeprii Oy.iBelb
3aliMaoTh JIEBOBY 4acTKy (mpubau3Ho 80%), a pemita NoaUISIETbCA Ha MaTepiajbHO
BTUICHY €HEPrit0, BKIIIOUYAI0YH €HEProCIOKUBAaHHS TPAHCIOPTY, OyIIBHUITBA TOLIO.
byno Takox momiueHO, IO 3BHYalHA >KWATIOBa OyniBis Ta odicHa OyIIBIIA
CIIOKUBAIOTH y cepeaaboMy 275 kBT-rog/™m 2 /pik 1 400 kBt-roa/m 2 /pik BiATIOBITHO
[ 5]. Xoya 1l MOKa3HMUKHU 3ajiexaTh BlJ 0ararbox (PakTopiB, TAKUX SK KJIIMATHYHI
YMOBHU MICIIEBOCTI, BHOIp MaTepially, OpI€HTallis/TUIaHyBaHHS TOIIO, 3arajibHUN
NOKa3HUK EHeprii MpOTIroM 3>KUTTEBOTO LUKIY MOXXHAa ONTHMI3YBAaTH IUISXOM
BIJIMTOBITHOTO IJIAHYBaHHS Ta MpoekTyBaHHA. Cepen ycix OyAiBeIbHUX KOMIIOHEHTIB
000JI0HKa BIUTMBAE Ha BX1]] a00 BUX1J €HEPrii 10 sapa Oy 1iBJIi Ta 3 HHOTO. Takuii MoTIiK
eHeprii B KIHIEBOMY MIJCYMKY BHM3HA4a€ €KCIUTyaTaliiiHy motpedy B eHeprii Juis
KOHKpETHO1 OyAiBJIi, 3aJIeXHO Bij 1i (yHKUIOHAIBHOCTI. ToMy nu3aiiH 00OJIOHKU 3
BIJMOBIIHUMHU BJIACTUBOCTSIMH MaTepialy MOXE 3HAUYHO CIPHUATH 3 TOYKH 30pYy
eHeproeeKTUBHOCTI. [l TemMa MOCHIKEHHsSI MpEeCTaBIisi€ MiAXiJ 10 MacHUBHOTO
MPOEKTYBAaHHS OTOPOKYBaJbHUX KOHCTPYKLIA HUISIXOM BHOOPY JOCTYIHOTO
MaTepianry Ha OCHOBI BIIXO/IIB, IKMI MO€e MEPETBOPUTHCS HA MEHII TETUTONPOBIIHUN

O€TOH 1 po34rH. TakKMM YMHOM, 3aMIIIEHHS! BYTUIbHOI 3074 B OYJIIBHUIITBI BUPILIY€E
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nuTaHHs edekTuBHOI yTuiizarii BigxoaiB TEC, 3ynmuMHKM IIBHIKOTO BUCHAaKCHHS

MICKY Ta MiJBULICHHS eHeproe(eKTUBHOCTI OyAiBEIb Pa3oM.

3.2. Orusj icHylO4YHX pillleHb

Ha cporoani ojHi€l0 3 akTyalbHUX MNPOOJIEM € YTHI3alis MPOMHCIOBUX
BixoAiB. B "OCHOBHMX HampsiMKaX €KOHOMIYHOTIO 1 COIIaJbHOTO PO3BUTKY' HaIIOl
KpaiHW, 3BEpPTAEThCA BEJIMKAa YyBara Ha CTBOPEHHS TEXHOJOTIYHUX IIPOIIECIB,
BIIPOBA/DKCHHS SKUX J1aJlo O 3MOTy 3MEHIIMTH KUIBKICTh MPOMMCIOBHX BIIXOIB 1
3a0€3MeUnTH iX MaKCUMalbHy yTHii3amito. HeoO0Xi1HO MIAXOAUTH 10 BUKOPUCTAHHS
BTOPUHHHUX PECYpPCiB 3 NMPUHIUIOBUX, JIEPKAaBHUX MO3UIIIM, PO3TILgaTH iX HE SK
BIJIXOJIM BUPOOHUIITBA, a SIK I[IHHY CUPOBHUHY, JXKEPEJIO POLUIUPEHHS CHPOBUHHOI 0a3u
npomucaoBocTi. Cepell MPOMUCIOBUX BIAXOAIB OJHE 3 MEPIIMX MICIh 32 00CSATOM
BUITYCKY 3aliMarOTh 30JIM 1 IJIaKW B1J] CHAIIOBAHHS TBEPJUX BUJIB MajluBa (BYT1JUIS
pi3Hux BuAIB) Ha TemioBux enekrpoctaHiisx (TEC). Ha 6arateox TEC mopiunumii
BHUXIJ 30JM 1 HUIaKy nepeBuilye 1 MiH. T. BennuesHi KIIBKOCTI 3004 1 LUIAKY
CKYIMUMJIMCS Y BiJBajaxX, IO 3alMalOTh IIHHI 3€MEJbHI YTiaAs. YTpUMaHHS
30JI0IIIAKOBUX BIiJIBaJIIB MOTpeOye 3HauyHUX BUTpaT. BogHnouac 3omu 1 nutaku TEC €
MaTepiajiamH, 1o MPOUIIIA BUCOKOTEMIIEpaTypHY 00pOOKYy 1 oTpuManu crenudivHi
BJIACTUBOCTI, IO 3YMOBIIIOIOTH MOXUIMBICTH iX €()EKTUBHOTO BHKOPUCTAHHS Y
BUPOOHUIITBI Pi3HUX OyAIBEIBbHUX MaTepiajliB. BUPOOHUUTBI PI3HUX OYJIBEIbHHUX
MarepiajliB, IO MIATBEP/KYETHCS HAYKOBUMH JOCTIIHKCHHSIMH Ta NPAKTHUYHAM
JIOCBIJIOM.

AkTyanpHa mpoOsemMa HeoOXIAHOCTI BUKOPHCTAHHS 30J1 1 LUIAKIB JAUKTYEThCS HE
TIJIbKA €KOHOMIYHUMU MIPKYyBaHHSMH, a i 0COOJMBO BAXIIMBUMHU BUMOTaMH OXOPOHH
HABKOJIMIITHLOTO CEpPEOBHUINA. 3aMiHAa TPHUPOJHOI CHPOBHHHM 30JaMU 1 IITaKaMH
cripusie OXOpoHi Hajip. JIiKBimaris 30/101MIJIaKOBUX BIIBAJIIB CIIPUSATINBO ITO3HAYAETHCS
Ha aTMOC(EpHOMY MOBITPi, SKE B MICUSAX BIABAIIB MICTUTh YACTUHKU MUY, IO
PO3HOCATHCS BITPOM Ha 3HAYHI BiJICTaHI 1 HEraTUBHO BIUIMBAIOTh HAa HABKOJIUIIIHE

cepenoBuille 1 370poB's JroAei. IcHye M'STh OCHOBHUX HAMPSMKIB TEPEpOOKU
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30JIOIIUIAKOBUX MatepiasiB (y MOPSAJAKY 3MEHIIECHHS TOMYJSIPHOCTI): - OyiBeIbHI
MaTepiany (LIeMeHT, LerJia, OJIOKK) - AOPOXKHE OYyAIBHUITBO; - OyAiBENbHI MPOCKTH
(MOHOIIITHUHM CTIHOBUI MaTepiai); - BAPOOHHUIITBO PI3HUX HAIMOBHIOBAUiB; - CUTLCHKE
rocnojapcTBo  (crabimzaropu TIpyHTY). HampsMKu BUKOpPUCTAaHHS 30JU: B
TOPOKHHOMY OYIIBHHITBI (111 OyAIBHUIITBA JOPOKHBHOTO IOJIOTHA, OYAIBHHUIITBA
YKPIIUIGHUX OCHOB, OYyJIBHMIITBA HACHMIB, OyAIBHMUIITBA JIOPOXKHIX OJIATIB), IS
cTalbimi3allii IpyHTIB: YKPIIUICHHS CJIa0KUX IPYHTIB (IMicKH, TOp(OBHIIA), K JOOABKH
710 B'SDKYYHX 3 METOIO X €KOHOMII JIJIsl KPIIJICHHS IPYHTIB; B ac(aibTOOCTOHHUX Ta
[IEMEHTOOETOHHUX pO3YMHAX (SIK 3alOBHIOBAY Ta MIHEPAJbHUNM MOPOLIOK B
ac(anbTO0€TOH1); NJIsl TIAPOTEXHIYHUX HACHUIIIB 30Ja CyXOro YJIOBIIOBAaHHS - 30ja
eNEKTPOPUIBTPY CHAHIIEBOTO ENEKTPOPIIBTPY MOXKE BHUKOPUCTOBYBATUCA SIK
CaMOCTIiiTHE B'sKyue, a TaKOXK SK aKTHBHA JI00aBKa JJ0O HEOPTraHIYHUX Ta OPraHIYHHX
B'SDKyuux[2]. Mikpocdepu, cepenniil miamerp vyactuHok Bifg 10...20 mo 500 Mxwm.
Marepian mae psifi yHIKaJIbHUX BJIACTUBOCTEH: HU3bKA MIUIBHICTH, BUCOKA MEXaHIUYHA
MIIHICTb, XIMIYHA IHEPTHICTh, TEPMOCTIHKICTh, HU3bKA TETUIONPOBIIHICTb.

[3 3011 1 HUIAKIB MOXKJIMBE BUPOOHHUIITBO MPAKTUYHO BCIX Oy[IBEIIbHUX MaTepialiB,
BUPOOIB 1 KOHCTPYKIIIK, HCOOXITHHUX ITJI Yac 3BEJICHHS KUTJIOBUX 1 MPOMHCIOBUX
OyniBeb, CUIBCHKOTOCIOAAPCHKUX OO0'€KTIB, JOPOXKHIX 1 TIAPOTEXHIYHUX CHOPY/T
To110. BcTaHOBIIEHO, 1110 BEMKE 3HAYCHHS JIsl BUPOOHUIITBA MAIOTh XapaKTEPUCTUKH,
CkJiaj, Oy0Ba 1 BIIACTUBOCTI 30JI0NIJIAKOBUX MaTEpiaiB.

PosrasineMo nponecu, 1o BiA0yBarOThCA i1 Yac CHAIFOBAHHS TBEPAOrO MalluBa.
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3.3 Hanpsimu Bukopuctans 304 i muakiB TEC y BupoOHunTBi OyaiBeJbHUX
Marepiajis

TBepe nmanuBo CHAMIOIOTH SK Y BUTJISAAI MIMATKIB, TaK 1 Y BUTJISAAI BYTUJIBHOTO
nuity. 3oi1a 1 nutak TEC sSBasitoTh c00010 3aJIMIIIOK B1Jl CMIATIOBAHHS TBEPIOTO MaJIUBa.
Bonu € npogykramu BucokotemmnepatypHoi (10 1200-1700°C) o6poOku MiHEpaTBHOT,
BOTHETPUBKOI 4YacTUHMU Byriuwid. KyckoBe MmalvBO BHUKOPUCTOBYIOTH TIJIBKM Ha
npiOHux mignpuemMcTBax. OCHOBHa Maca 30J 1 IUIAKIB YTBOPIOETHCS HA TEIJIOBUX
€JIEKTPOCTAHLIAX 13 muionoAioHoro Byruuist. [Ipu 1poMy B TONKax YTBOPIOIOTHCS
BIJIXOJI IBOX BUJIB: 30J1a BUHOCY 1 IUIaK. [1Imak yTBOPIOETHCS B pe3yIbTaTi 3JIMIIaHHS
PO3M'AKIIEHNX YAaCTUHOK 30JIM B 00'eM1 TONKM ab0 Ha ii CTIHKAX 1 HAKOMUYY€ETHCS B
UIakoBoMy OyHKepi, mij Tonkoro. Po3mip 3epen nutaky 1-50 mum (puc.1). 301a BUHOCY
(puc.2) BUHOCUTBCS 3 TOTIKH 3 IMMOBHMHU ra3aMH 1 BIOBIFOETHCS MiJ] Yac X OYHIICHHI
B enekTpodiabTpax. Po3mip yactunok 301 meHie 1 mMm. Tlonaxg 80% minepanbHOl

YaCTUHU BYTUUIS EPEXOAUTh Y 301y, 10 20% - y ILIaK.

e ¥ ”'» m -

Puc.2 [llnak ByriipHUi
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MiHepanbHa YacTHHA TBEPAOTO MaJIMBa 3a3BUYail BKIIOYAE TIIMHUCTI MiHEpaJIH,
CIIOAM, KBapIl, MOJIbOBI IIMATH, CyIb(QIau 3aii3a, OKCUIU 1 TIAPOKCHIM 3aili3a,
KapOOHATH KaJbIII{0, MAaTHIIO TOIIO. Y MPOIIECi CIIATIOBAHHS KOMITIOHEHTH MiHEPaThHOT
YaCTHHU 3MIHIOIOTHCS, B3a€EMOIIFOTh OJIUH 3 OJHUM 1 YTBOPIOIOTbH Pi3HI CIOJYKH, SKi
3YMOBIIIOIOTH YTBOPEHHS 301 1 IIJIAKiB 3MIHHOTO XIMIYHOTO Ta MiHEPAJIbHOTO CKIIaTy
3aJIe’KHO BiJ] TEMIEPATyPH CIIAIOBAHHS MaIKMBA 1 CKIaAy HOTO MiHEpaIbHOI YACTUHHU.
['muHMCTI MiHEpayiM Ta CIIOJAW, IO MICTATHCA B TAjWBl, MiJ Yac CIaJIOBaHHS
MOCIIJIOBHO BTPAYalOTh BOJY 1 MEPEXOIATH 13 KPUCTATIYHOTO CTaHy B aMOp(HUIA.

3epHa KkBapily, IO MICTSAThCA B TalMBI, MiJ Yac CHAIIOBAaHHSA Malke He
3MIHIOIOThCS. BinOyBaeThcsl JHIIe iX PO3TPICKYBAHHS Ta OIUIABJICHHS. 3HAYHO
CWJIBHIIIE OIJIABJISIOTHCS 3€pHA MOJbOBUX ImariB. OpraHiyHa 4acTHHA BUX1JIHOTO
HaJIMBa B IPOLEC] CTIATIOBAHHS BTPAYa€ JETKI KOMIIOHEHTH 1 IEPEXOIUTh Y HaIlIBKOKC
(4JacTUHKHM, 110 HE CHEYeHI YAaCTMHKH) 1 KOKC (crmedeHi dacTuHKH). Yepes
HEPIBHOMIPHICTh TEMIIEpAaTypud B TOMKOBOMY IPOCTOpI MOBHOTA LIUX NEPETBOPEHb
1ICTOTHO pi3HUTHCA, 1 3011 TEC MOXYTh MICTUTH HEBUTOPUIl OpraHiYHI 3aJMILKH 3
PI3HUMH BIACTUBOCTSAMU. J1JI BUITyUEHHS 30JIM 3 IUMOBHUX Ta3iB Ha €JIEKTPOCTAHIIIAX
3aCTOCOBYIOTH Pi3HI 30JIOYJIOBIIOBAadYl: IUKJIOHM 1 OaTapeiHi UUKIOHH, MOKDI
30J10YyJIOBIIIOBaYl (CKpyoOepH), enekTpoduibTpu. 3 OYHKEPIB 30JI0YJIOBIIOBAYIB 30JIy
BUJIAJITIOTH JBOMAa OCHOBHUMH CITOCOOAMU: T1PaBIIYHUM 1 THEBMATHYHHUM.

[Ipoctuii 1 HaAIHUN TiApaBIIYHUN CHOCIO BUKOPUCTOBYIOTH Ha MEPEBaXKHIM
OLIBIIOCTI eneKTpocTaHuid. BiH gae 3Mory mepeminiaTéd 30JI0IUIAKOBI BIIXOAM HA
Bijfictanl 5-10 KM BiJ] €JIEKTPOCTAHIIA 1 TMOEIHYBATH TiAPOTPAHCIIOPTYBAHHS Ta
IpaHyJsALio HulaKy. MoXiuBe CIbHE 1 pO3JITIbHE T1IPOTPAHCIIOPTYBAHHS 30JIU 1
nuiaky. Ha TEC B OCHOBHOMY BUKOPHUCTOBYETHCS CIIJIBHE T1IPOTPAHCIIOPTYBAHHS,
32 SKOrO 30JIOILJIAKOBY CYyMIlll, II0 BHUJAISIETbCA 3 KOTEJIbHUX MPHUMIIIECHb
TIAPaBIIYHUM CIIOCOOOM CHPSIMOBYETBCSI Ha CHEIlalbHO O0O0JIaJHAH1 JUISTHKA
MICIIEBOCTI, 3BaHi 30j0BiABaamMu. [1Imako30apHa CyMill, [0 BUKHIAETHCS 3 JKepia
TpyOONPOBOAY PO3MOAUISIETHCS MO TUIONI BiJIBAly HEPIBHOMIPHO: OUIbIII YACTUHKU
OC1aI0Th OJMXKYE 10 MICIS BUKUY, a APIOHIII HECYThCs Jai, YTBOPIOOYH 30JIbHY

30HY BifiBaTy. TakM YUHOM, BUXOJIUTh PI3HUN TpaHyIOMETPUIHUN (3EPHOBHIT) CKIIa/T
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IIUTAKO30JIbHOI CyMIiIlll O TUIomll BigBasry. HeoaHOpiAHICTE 3a 3€pHOBUM CKJIaJ0M
BUKJIMKAE 1 JIEAKY HEOJHOPIAHICTh XIMIYHOTO CKJaAy, IO TMOTIPIIy€ BJIACTHBOCTI
30JI0IIAKOBUX BIJIXO[IB, SIK CHPOBMHHU JIJIsl BUPOOHUIITBA OyNiBEbHUX MaTepiamiB, i
YCKJIQJHIOE TX BUKOPUCTAHHSI.

HaiinpoctimmM 1 AocUTh  €(EKTUBHUM  CIIOCOOOM  yCepeIHEHHS
TAPOBIITANICHUX 30J1 BBAXKAETHCS X OaraTopa3oBe MepeBatoBaHHs, HAIPUKIA,
BaHTA)KHO-PO3BAHTAXKYBAJIbHI POOOTH TiJI Yac TPAHCHNOPTYBaHHS 30JM. Bemuki
YCKJIQIHEHHSI BUPOOHUIITBY MPHUHOCATH TAKOXX KOJIMBAHHS BOJIOTOCTI 30JM. Takox
MO>KJIMBE 3a0pyAHEHHS BiJIBAJIbHUX 30J1 CTOPOHHIMH BKIIIOUEHHSMH. [lux HemomikiB
1mo30aByieHl 307U, BiIIOpaHi MHEBMAaTUYHUM crocoOoM. Takuit cyxuil crnocio
HaWKpaluM YMHOM 3aJI0BOJIBHSIE TEXHOJIOTIYHI BUMOTAaM IPU BUKOPUCTAHHI 30J1 Y
BUPOOHUIITBI Oy[IBETbHUX MaTepialiiB 1 OUIbII eKkoHOMIuHMM. KamiTanbHi BUTpaTu Ha
BUJIQJICHHS 1 CKJIaayBaHHS | T 30JI0LIJAKOBUX BIAXOIB 3a CyXOro CIOCO0Yy Maibke
BJIB1U1 MEHIII1, HIXK 32 T1JPaBIIYHOrO0, a eKCIuTyaTaliiHi Butpatu MeHni Ha 30%. [Toku
10 11e¥1 crocid MOpiBHSAHO PiaAKo 3acTocoBYIOTh HA TEC. 3a TUIIOBOIO CXEMOIO CYyXOTO
B1100pYy, 3051a 3 OYHKEpiB-30J10301pHUKIB MHEBMATHYHUM CIIOCOOOM MOAAETHCS Y
BaKyyMHHUH 30JI0MTPOBI, OCAKyBaJIbHy Kamepy 3 PUIbTpoM 1 B OyHKEep-HAKOIMMYyBay.
Bakyym y cucTtemi BIICMOKTYBaHHS CTBOPIOETHCS BaKyyMHacocoMm. 3 OyHKepa-
HAKOMMWYyBa4ya 30JIa 3aXOIUTIOEThCS MHEBMOIBUHTOBUM HACOCOM 1 HaIipHUM
30JI0TIPOBOJIOM 3aKa4Yy€ThCSl B CHJIOCHUM CKJIaj. 3 JOIMOMOTOI CTUCHEHOTO TMOBITPS,
0 TMOJAETHCA TPYOONPOBOAOM, MPOBOAUTHCS HABAHTAKEHHS 307U B 3ai3HUYHI
3070B03u  abo  aBTo30J70BO3M. Ha puc. 1 HaBegeHO HOBY  CHCTEMY

sostonutakosuaajicHad Ha TEC.
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13] 12

1-xoTioarperart, 2-30J0BJIOBIIIOBaYi, 3-THEBMAaTUYHA CUCTEMA 30JI0BHUIAJICHHS, 4~
30JIbHUM CWJIOC, S-T1/IpaBlliuHa CUCTEMA ITUTAKOBUIAJICHHS, O-1IJIaKOBIACTINHUK,
7-ipuCTpii 71 BUAA4l 30JM, 8-3MilTyBad, 9-0arepHa HacocHa cTaHiis, 10-
MaricTpaJlbHUM MyabIonpoBif, 11-Biasan, 12-BigBaHTakeHHs CyXOi 30714, 13-
B1JIBAHTa)KEHHSI 1ILJIAKY
Puc. 3. Cucrtema 3ononutakoBuganenns Ha TEC:

HoBa cucreMa 301011aKOBHIATIEHHST Ja€ 3MOT'Y B1JIBAHTa)KYBAaTH CIIOKMBAavaM CyXi
30y 1 IJIaK, a 32 HEOOXIAHOCTI HAJJUIIKKA MaTepialiiB HAMpaBJIATH Y BiABAJIH.
XimiuHUi 1 MiHepanbHO-(a3zoBuii ckiaf 301 1 nuiakiB TEC, ixHs OyaoBa 1 BIaCTUBOCTI
3aJIe’aTh BiJl CKJIaAy MiHEpaJIbHOI YACTUHU MajuBa, Bi peKUMY HOTO CHATIOBaHHS 1
TETMJIOTBOPHOI 3/IATHOCTI, BiJ CIIOCOOY YJIOBIIOBaHHS 1 BUJAJICHHS 30J1M 1 [IJIaKIB, B

MICIIS X BIIOOpY

XIMIYHHUH CKJIaq

3071 1 IJIAaKK B1J] CMIAJIIOBAHHS KaM'sSHOTO BYT1JUISI T4 aHTPAIUTIB 32 XIMIYHUM
CKJIaZloM TmpejacTaBieHl mepeBakHo SiO2 (okcun kpemHio) 1 Al203  (okcun
amoMiHio). Bmict CaO (okcup Kanbliito) 3a3BU4ail He nepeBuiye B HUX 5%. OCHOBHY
Macy MaJIMBHUX 30J1 CKJIaAal0Th caMe Taki 30J1M. CHiBBIHOIICHHS TOJIOBHUX OKCHIIB
y 3oiax TEC y cepennpomy Taki: SiO2 - 40-58%; AI203 - 21-27%; CaO - 4-6%;
Fe203 - 4-17%; Na20 - 0,4-1,4%; K20 - 0,4-1,4%; K20 - 0,4-4,7%. HopmaTusHi

BUMOTH JI0 XiMigHOTO ckiany 307 TEC moknukani 3a06€3ne4nTH HaJISKHY MIIHICTS 1
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JIOBIOBIYHICTh O€TOHY; PIBHOMIPHICTh 3MiHU 00'€éMy IpH TBEPJIHHI B'SHKYy4Oro i3
30J1010; YHMKHEHHS MOXIUBUX JedopMalliidi MHpu peakiisx 13 3arnoBHIOBaYaMH.
3aneXHO BiJ BHAY BYTULIS Ta YMOB HOTO CIIaMOBaHHA B 30JaX Moxe mictutucs 0,5-
20% 1 Oinbpllle HE3rOpUIMX OpPTaHIYHUX YACTUHOK IMaiuBa. BOHM BBa)aroTbCs
IIKIJTABAMH JIOMIIITKAMH, III0 TOTIPITYyIOTh HAWBAKJIUBINI TEXHIYHI BIACTHBOCTI

OETOHIB 13 30JI010.

MinepansHo-(ha30BHii CKIIaa

3omu TEC cknagaroTbes 3 HEOpraHiuyHoi Ta opradiuHoi ¢a3. Heopraniuna gaza
BKJIIOUaEe amMop(Hy Ta KpHUCTaNiyHy CKiIanoBi. AMopdHa ckiajgoBa Moxe OyTu
OpEICTaBlI€Ha CKJIOM Ta aMop(}i30BaHOI0 TJIMHHUCTOK PEUYOBUHOIO. TIUHHUCTOIO
pedyoBuHOW. KpucramiuHa ckiazoBa BKIOYa€e CcIab03MiHEHI 3€pHA MiHEpalliB
BHUXIJTHOTO NaJiiBa (KBapll, MOJbOBI MIMATH) 1 P13HI KPUCTAIIYHI HOBOYTBOPEHHS, 11O
BUHUKJIM 1] Yac CHATIOBAaHHS NajuBa (MyJIT, TeMaTUT, alltfoMiHaT KaJbliio). CKIIo B
3011aX MOXKE oyTH CHJTIKaTHOTO, aJTFOMOCHJIIKATHOTO, a 1HOI1
3QII3UCTOATIOMOCHIIIKATHOTO  CKJIay. 3ajiekHO B CKJIaay CKIO MOXe OyTH
0e30apBHUM, XOBTUM, OypHMM 1 HaBiTh YOPHUM. BIJBIICTH 3071 MawTh CHEpUUHY
(opMy YaCTHHOK 1 IMaAKy OCKJIOBaHY (hakTypy noBepxHi. OJHOPITHICTh KYJSICTHX
YaCTUHOK MoOke OyTu pi3Howo. HaifOimpin OHOPITHI YAaCTUHKH, L0 MOBHICTIO
CKJIa/Iat0Thes 31 CKJla. € TaKOX YaCTUHKH, BHYTPIILIHS YaCTHHA SIKUX HE pO3ILIaBUIIacs
B TPOLIECI CHAJIOBaHHS NalMBa 1 CKJIAA€ThCS 3 HAMAPIOHIIIMX MIHEpaIbHUX 1
KOKCOBHX 3€peH. 3yCTpI4aroThCA 1 MOPOKHUCTI KYJIBKU B PE3yJIbTaTl CIIyqyBaHHS CKJIa
Yy MOMEHT YTBOPEHHS YaCTHHKH. 3YCTpPIYAIOThCA B 30JaX TaKOX CKJIOMO/10HI
YaCTUHKUA HENpaBWiIbHOI (popmu. Jleski YaCTUHKM MICTATh PI3HY KUIBKICTb
Oynp0amok, Tak IO IXHsS MOBEpPXHS Moxke OyTH ry0dactoro. BoHM Tex MOXyTh
MICTUTH Y BHYTPIIIHIM YacTUHI BEJIUKY KIJIbKICTh KPHUCTAIIYHUX PEYOBHH. SIKIIO
TEeMIEepaTypa CHAIIOBaHHs IajiBa HEIOCTaTHbO BUCOKA, a HOro 30J1bHA YacTHHA
TYTOIJIaBKa, YTBOPIOIOTHCS 30JIM, IO CKJIAJAIOTHCS B OCHOBHOMY 3 aMop(dizoBaHOi
TJIMHUCTOI PEYOBUHU, MPEACTABICHOT MOPUCTUMHU YaCTUHKAMHU HETIPABUILHOT (POPMHU.

HOpI/ICTi YaCTHHKHN MalOTh BUCOKC BOJOIIOI'/TMHAHHS. HOpiBHHHO 3 30JIaMH, Yy OuI1aKax
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MeHiIe (abo Hemae 30BCIM) OpraHiYHUX B3aJIMIIKIB 1 aMop(di30BaHOI TJIMHHCTOL
pedoBuHM Ta Oumbie ckimodasu (mo 95%). Lle 3yMoBIeHO 301NIBIIIEHHSIM TPUBAJIOCTI

nepeOyBaHH IIJTAKy B BUCOKOTEMIIEPaTypHIN 30Hi.

@di3uuHI BIACTUBOCTI

HaliBaxxnupimumu  (i3ngyHUME BiacTUBOCTsIMH 3071 1 nuiakiB TEC € ixHs
HACUITHA Ta ICTUHHA I'YCTHHA, a TAKOXK IPaHyJIOMETPUYHUN cKilal. [ paHynoMeTpuaHHiA
(3epHOBHUI) CKJaa MUJIOMOAIOHMX 30J1 3aleKHUTh BiJ BHUAY IMajinBa, YMOB HOTO
MIJTOTOBKU, PEKUMY CIIaIFOBAHHsI, CIIOCOOY YJIOBIIFOBAHHS 30JIM 1 MicCIlf ii BiOOpYy.
HaiiOinp1i 4yacTUHKK 30JIM BIJIOBJIIOIOTHCS LIMKJIOHAMHM, APIOHI Ta HAWApiOHIII -
eNeKTPOPUIbTpaMH, TPUIOMY Ha KONKHOMY IO eIeKTpodiIbTpa 30Upa€eThCs MTEBHA
dpaxuis 3o0mu. [Ipu bomy BiIOyBa€eThCS MOJIT HE TUIBKK 3a KPYIHICTIO, a U 3a
XIMIYHUM 1 (pa30BUM CKIagoM. MakcuMmaiabHUN BMICT CPEPUYHUX CKIOMOIIOHUX
YaCTUHOK MaloTh HalpiOHimn dpakiii 3omau. [1{o Ounbina dpaxiiis, TO BUIIUA y Hii
BMICT IIOPCTKYBATHX 1 MOPUCTHX YACTHHOK.

CucremMu CHUIBHOTO TIIPOBUAAIICHHS 30JM 1 IUIAKy HANpaBisiOTh y BlABAIH
MOJIITUCTIEPCHI TUTAK030JIbHI cyMilii. [1001u3y Miclist BUTTYCKY TYJIBITH YTBOPIOETHCS
[IJTaKOBa 30HA BIJIBATY 3 MEPEeBaKaHHAM YaCTHHOK OUThIINX 3a 0,25 MM, y BijgaeHH1
- 30JpHA 30Ha 3 yacTuHKamu MeHie 0,25 MM. XiMiuyHAa aKTUBHICTh 3YMOBITIOE€
MO>KJIMBICTh 3aCTOCYBAaHHS 30JI 1 IUIAKIB y CKJIAJl B'SDKYyYMX PEYOBHH 1 OCTOHIB.
3naTHICTIO 10 Oe3mocepeHbO1 B3a€MO/IIi 3 BOJOI0 MaJMBHI IUJIAKH, K IIPaBUIIO, HE
BOJIOZIIOTh. BogHouac amopdHi KOMIIOHEHTH 30J1 1 IUIAKIB MalOTh TakK 3BaHy
MYIIIOJIaHOBY aKTHUBHICTh, TOOTO 37aTHICTh 3a 3BHUAWHUX TEMIIEpPAaTypax 3B'A3yBaTu
TIAPOKCHU]T KaJbIII0 3 YTBOPEHHSM HEPO3UMHHMX crnoiyk. Lle xapakrepHo 1 Juis
BYJIKAHIYHUX TIPCHKUX TOPiM - TYIMIOJaHIB, fKI W Jaiyd Ha3By I[IbOMY SIBHIIY.
HakonuueHHs HEpO3YMHHUX HOBOYTBOPEHb JAa€ MOXIIMBICTH T1JIpaBIidyHOTO
(coyatky B MOBITP1, a MOTIM 1 y BOJI1) TBEPIAIHHS B'SKYyUHX 13 CyMillleld BarmHa abo
NOPTJIAHIIIEMEHTY 3 30J1000 abo mnurakoM. BucokoreMmmeparypHe CHiKaHHS i
IUTABJICHHS IIMHUCTUX MIHEPAJIIB PI3KO 3HIXKYE TXHIO TUTOMY TOBEPXHIO 1 BIMIOBITHO

aKTUBHICTh, TOMY CKJI0()a3a 3071 1 IIJIaKiB MAJIOAKTHBHA 32 3BUYAHUX TEMIIepaTyp.
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BcranosinieHo, 1110 MiABUIIIEHHS TEMIIEpaTypH CTIAJIFOBAHHS MaJIMBAa, MPU3BOJAUTD
70 TAaiHHSA aKTUBHOCTI OUIBIIOCTI TanmuBHUX 30J. BomoremmoBa o0poOka
(mpomapioBaHHS TpPU HOPMAJIbHOMY THCKY, AaBTOKJIABYBaHHS) pI3KO 30UIbIIye
aKTUBHICTh YCiX aMop(dHUX (a3 301 1 IIJIaKiB, 0COOJIUBO CIIEUCHHUX 1 OCKJIIOBAHUX.

3o7a ab0 NUTIak BUKOPUCTOBYETHLCS SIK aKTUBHA MiHEpajbHa T00aBKa B IIEMEHT 1
O6etoH. UuM akTuBHIIIA J100aBKa, TUM KOPOTIIUH Yac MOTPiOEH 1Jisd 3a0e3leueHHS
CXOIUTIOBaHHS 1 BOJOCTIMKOCTI TicTa, TUM BHIIA MIIHICT, Marepiainy. TepmiuHi
BJIACTHBOCTI

be3 BukopuctanHs TepMidHMX BiacTHBocTeil 301 1 muakiB TEC He MoxkHa
BCTAHOBHTH iXHIO IPUAATHICTH JIJI1 BUPOOHUIITBA MITYYHUX TTOPUCTUX 3alTOBHIOBAYIB,
MIHEpaJIbHOI BaTH, >KapOTPUBKOTO OETOHY Ta 1H. MaTepialiB, BUTOTOBJICHHS SKUX
MOB's3aHE 3 HArpiBaHHSAM J10 BUcokux Temmepatyp. [Ipu narpiBanni g0 100-3000C
MUAJIONIOAI0H 30JIM BTpayarOTh ajacopOoBaHy Boay. IIpudyomy, umm Ouibliie B 30711
aMmop(i30BaHOT TIMHUCTOI PEUYOBHMHHU 1 OpPraHIYHUX 3aJMIIKIB, TUM OLIbIlIE BOHA
aacopOye Boau. [Ipu remmneparypi 400-7000C i3 3011 BUTOPAIOTh OPTaHIuHI 3TAIITKH
nanusa. [Ipu 700-8500C BinOyBaeThCsl po3KJIalaHHs HAsBHUX Y 30J11 KapOOHATIB, a 3a
920-9800 C BimOyBaeThCcsi KpucTamizaiis aMopdi30BaHOi TJIMHUCTOI PEUYOBUHU 1
ckiio(dasu.

BucokoremneparypHi mpoliecd BKIIOYAIOTh PO3M'SKIICHHS YacTHHOK 30J1H,
iXH€E KOHTAKTHE CIIIKaHHS, CITyYyBaHHS 1 KPUCTAJI3AIII0 ITPU OXOJIOKECHHI.

[1naBKIiCTh 30JIM OLIHIOIOTH 332 TPbOMA MOKAa3HUKAMHU: MOYATKOM Jedopmalrlii,
MIOYAaTKOM PO3M'AKIICHHS 1 MOYaTKy PIAKOIIABKOTO CcTaHy. Pi3Hi 3a ckiajoM 305
posm'skinyroThes pu 1050-14700C, a mnaBnarses mpu 1250-17100C.

3 meroro BHOOpPY palliOHAJIBHOTO HAMpsIMy BHUKOPUCTAHHS 30JIOILIAKOBHUX
MarepiaiiB iX K1acu(iKyIOTh 3a pi3HUMH 03HakaMu. OCKUTBKH CKJIaJ 1 BIIACTUBOCTI iX
BIJIPI3HSIOTHCS MIHJIMBICTIO, €IMHOI Kiacu@ikailii 30JI0IIJIAaKOBUX MaTepiaiiB, siKa
oxorumioBajga O yci O3HaKW, I€ HE CTBOpEHO. TOMy MU pO3TIISTHEMO KiJIbKa
Kjacudikamii, Mo 3aCTOCOBYIOThCS B OyIIBHULTBI. TeXHIYHI YMOBH" PO3PI3HSAIOTH

30J14 32 BUJIOM CHAJIOBAHOI'O MaJMBa 1 3aJIEXKHO Bl C(PepH 3aCTOCYBAHHS.
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3a BUJIOM CIITIOBAHOT'O MAJIMBA PO3PI3HAIOTH 30JIM aHTPALUTOBI, KaM'sTHOBYT1JIbHI Ta
OypoByTiIBbHI. 3alieHO Bif cdepu 3acTocyBaHHS 307U AUATh HAa Buau (I - s
3ami300€TOHHUX KOHCTPYKIINA 1 BUpoOiB, Il - M1 KOHCTPYKLINA TiIpOTEXHIYHUX

criopyn) 1 kiacu (A - Jy1st BaKKOro 0eToHy, b - 17151 jerkoro 6eTony).

KpiMm 1oka3HUKIB XIMIYHOTO CKJIaay 1 JUCIIEPCHOCTI  HOPMYETHCS
XapaKTEepUCTHKA IUJIABKOCTI 30JI, L0 HEOOXIAHO B pa3l iX 3acTOCYBaHHS IS
BUPOOHUIITBA BUMIAIIOBAIILHUX MaTepiaiB.

TexHiuH1 YMOBH pO3PI3HAIOTH CYyMIillll 3aJIe’KHO B1Jl YMOB 3aCTOCYBaHHS 1 J1ISTh
Ha Kiacu: A - s Baxkkoro OetoHy, b - mns merkoro Oetony, 1 Bumu: | - st
3a11300€TOHHUX KOHCTpYyKik, |l - mms OGeToHHMX KOHCTpyKuiiH. (OCHOBHUMH
MOKa3HUKAMU JIJIs KiTacu(iKallii TyT € 3epHOBUH CKJIaJl cyMiliei. 30JI0IIaKOB1 CyMiTIIi
KiaciB A 1 b moBHHHI MaTH BIAIOBIIHO BOJIOTicTE He OuibIe 15 1 35% 3a Macoro.

HopmyeTbes Takok BMICT OpraHigYHUX 3aJIMIIKIB 1 goMimok. [loain cymimn Ha
30JIbHY 1 IJIAKOBY YACTHHHM MPOBOJUTHCA MPOCIIOBAHHAM CyMINIlI 4Y€pe3 CUTO 3
posmipom oTBOpiB 0,16 mM. KpiMm HaBeaeHUX Yy CTaHIapTax, ICHYE€ HHU3Ka
Kiacudikalii, HapuKIIa I, 3aJIeKHO BiJl MICIISI OcaJKEeHHs 1 Binobopy 30i1. [To-pizHOMY
0CaJI’KEH1 30JI1 BIJIPI3HAIOTHCSA ICTOTHUMH OCOOIMBOCTSIMU. 30J1a-[IPOBaJI, 1110 BUNIAAA€
3 TypOyJIEHTHHX TOTOKIB 1 Ta3iB y OyHKEp MIATONKOBOTO MPOCTOPY, Ma€ BEJIHKI
YACTHUHKH 3 HAMOUIBIIIO ICTUHHOIO T'YCTHHOIO.

30J1a-BUHOC, 1110 BUHOCHUTBCS 13 30JM 3TOPSIHHS MajJiBa JTUMOBUMH razamu 1
yJIOBJIIOBaHA B amaparax OYHIICHHS, BHUCOKOAWCIIepcHA. Yum Ounbllie CTYIICHIB
OUMINICHHSI TPOXOJATh Ta3H, IO BIAXOAATb, TUM JPIOHINI YACTUHKUA 30JIM, IO
BUIAJAI0Th Ha HUX 30JU. JpiOH1 Ta HalapiOHIII PpaKIlii 3071 MICTATh HAUOLIBITY
KUIBKICTh KYJISICTHX YaCTUHOK 1 MEHINE HE3rOpIIuX OpraHidYHUX 3ainumikiB. [lpu
J0/1aBaHHI 10 OETOHY BOHM HaWaKTUBHIIIE MPOSIBISIOTH MYIII0JIAHOBI BJIACTUBOCTI 1
MBUIIYIOTh JETKOYKIIATalbHICTh OETOHHOI CyMIiIIi.

Icnye nuska knacudikamiii 3om TEC 3a xiMmiunuM ckiiagioM. B ocHOBY ix
MOKJIaJieHO BMICT pizHMX okcumiB: Si02, Al203, Fe203, CaO, MgO. 3anexHo Bif

iXHBOTO CHIBBIIHOIICHHS 30JU JIJISATH HA ABa Kiacu: | - 30/1m, sSKi IpU 3MIITyBaHHI 3
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BOJIOI0 TBEPAHYTh Y KaMeHenoaioHe Tuo; Il - TBepaHyTh Juille Ipu 3MIITyBaHHI 3
BaITHOM 1 BOJIOIO, TOOTO Taki, IO BOJIOAIIOTH MYIIIOJAHOBUMHU BIACTHBOCTIMU. Lls
O3HaKa HaHOUIBII BaXJIMBA, TOMY 1110 30JI1, III0 MalOTh BUCOKY T'APaBIiYHy aKTUBHICTb
1 3JIaTHICTh JI0 CAaMOCTIMHOTO TBEPJIIHHs, 3a3BHYail HENMpHUAaTHI JJISI OTPUMaHHS
0araThb0X BHUIMATIOBAILHUX MaTepiaiiB.30/H 1 IUTaku 3 BUCOKUM BMictoM CaO+MgO
JIOIIJIBHO BUKOPUCTOBYBATH HacaMIiepe/l SK CUPOBUHY JJIsi BAPOOHUIITBA B'SXKYUHX

PEUYOBHH, a HU3BKOKAJBIIEBI - SIK aKTUBHI 3allOBHIOBAYl B HI3JIPIOBATUX OETOHAX,
AKTUBHUX MIHEPATbHUX J00aBOK 110 IEMEHTIB 1 OETOHIB, Y BUPOOHUIITBI IIETJIH,
MITYYHUX OPUCTUX 3aroBHIOBaYiB To1o.Kinacudikaiis 3011 1 nutakiB TEC 3a ¢azoBum
CKJIaJIOM BpaxOBY€ TPpHU MOKJIMBI (ha30B1 CKJIAJIOB1: CKJIO, 1110 BUHUKAE MPU MBUIKOMY
OXOJIOJDKEHHI ~ PO3IUIABIICHUX MIHEpaJbHUX KOMIIOHEHTIB IMajiMBa; YacCTKOBO
3aKpHUCTali3oBaHa (a3za, IO YTBOPIOETHCSA MiJ Yac TMOBUILHOTO OXOJIOKECHHS
[IJTAKOBOT'0 po3IUiaBy; aMop(i30BaHa peuOBUHA HEOPTaHIUYHOI YaCTUHM NanuBa. Bifg
CITIBBIJTHOIIIEHHS IMX (ha30BUX CKJIAJOBUX Ta iXHIX 1HAWBIAYaJIbHUX OCOOJHBOCTEH
3QJICKUTH T1paBiiyHa aKTUBHICTH 30J1 1 IJIAKIB, @ OTXE, 1 MOXJIMBI HAmpsIMHU 1X

BUKOPUCTAaHHA Y BUPOOHHUIITBI OyAiBEIbHUX MaTepialiB. Oya1BEIbHUX MaTeplaiB.

3.4. Ilpono3uiii 1m110/10 BUpillleHHA MPodJeMu

[IpornoHyeThCsl PO3TISHYTH 1 3aIIPOBATUTH MOKJIMBICTH BUKOPUCTAHHS 30JIM BUHOCY,
Ta 1HIIKX 30JI0MLJAKOBUX MaTepiajiB ajsi OyAIBHULITBA KUTIOBOI OyAiBIi, A I[bOTO
PO3IITHEMO MOXJIMBICTh i1 BHUKOPUCTaHHS TIiJ] Yac BUTOTOBJIEHHS OyJiBEIbHUX
Marepiaiib.

[Ipu 3amimienHi yactuau emMeHTy 3051010 TEC 1151 6€TOHIB HOPMaJIbHOTO TBEPIIHHS
XapaKkTepHa OUTbIN HU3bKA MIIHICTh Y PAaHHROMY Billl TIOPIBHAHO 3 3 OeToHaMu 0e3
30J1d. 3 IJIMHOM Yacy PI3HUIIS B MIIHOCTI OETOHIB 13 30JI010 1 0€3 30JI1 MOCTYIIOBO
CKOpOuy€eThCsi, a B mi3HI Tepminu TBepAiHHA (180-360 mobu) OeToHM 3 MOMIpHUM
BMICTOM 30J1M HaO0yBalOTh MIITHOCTI, 10 JOPIBHIOE MILHOCTI O€TOHY 0€3 30J11 1 HaBITh
nepesuiye ii. e mosicHroeThCS TUM, 1110 (OPMYBaHHS MIITHOCTI OETOHIB 13 30JI0IO

BiJIOYBAETHCS IM1JT BIUTMBOM JIBOX HAWBAKJIMBIMIMX YMHHUKIB. [lepmmii moB'si3anuii 31
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3MEHIIIEHHSIM BUTPATH LIEMEHTY 1 MiBUIICHHAM BOJOIIEMEHTHOTO BiJHOIICHHS TpU
BBEJICHH1 30JIM 1 MPU3BOAUTD J0 3HMKEHHsI MIHOCTI. J[pyruii ¢aktop moB's3aHuil 13
MPOSIBOM MYLIOJAHOBOI aKTUBHOCTI 30JM. Y paHHI TEPMIHU TBEPIHHS MEpPEBaXKae
nepmuid (akTop, y mi3H1 - Apyrui. Y pasi TIPOTEXHIYHUX OETOHHUX CIOpPY, IO
BCTYNAalOTh B EKCIUTyaTalll0 B JIOCHTh MI3HbOMY Billl, YMOBIIbHEHE HApOCTAHHS
MIITHOCT1 HE € HeOMIKOM. JIJIst KOHCTPYKIIIH, III0 IBUIKO BBOJSATHCS B €KCILTyaTallilo,
MIIHICTh OETOHY 13 30JI0I0 B PaHHBOMY BiIll MOX€ OYTH MiABUIIEHA 3aCTOCYBaHHIM
[IEMEHTY BHCOKOI MAapKH, BHUKOPHCTAHHSAM J0OABOK-TIPUCKOPIOBAYIB TBEPAIHHSA
O€TOHY, MMiIBUIIEHHSIM aKTUBHOCTI 30JIM MOMEJIOM. Y pa3l 3aMiHM YAaCTUHU IIEMEHTY
301010 B O€TOHaX HOPMAJILHOTO TBEPHAIHHS HEOOXIIHO BCTAHOBUTH ONTHUMAJIbHY
YaCTUHY TMOIIENy, 1110 HE BUKJIMKAE 3HIKEHHSI MIIIHOCTI OETOHY B HEOOX1HI TEPMIHH,

a B pa3i BUKOPUCTAHHS KPYITHOJAUCIIEPCHOT 30JM - ONTUMAJIbHY MEXY ii MOoApiOHEeHHS

(puc. 4).
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Puc. 4. 3ajie:xHICTh MIIIHOCT1 OETOHY BiJl IUCTIIEPCHOCTI Ta BUTPATH MEJICHOI 30JIU:
BiK OeToHy 28 mi6 mpu Synu, cm2/r: 1-2900, 2-5600; Bik 6eTony 90 116 npu
Syn,cm2/r: 3-2900, 4-5600
Ha puc. 3 mokazaHo BU3HAYECHHS ONTUMATIBLHOT MEKI TTOAPIOHEHHS KPYITHOUCTIEPCHOT
30711, ['OpU30HTANIbHI MITPUXITYHKTUPHI JIHIT XapaKTepU3yrTh MIIHICTh 0€TOHY 0e3
30JM B pPaHHI TEpPMiHM TBEPIIHHS. TOYKM TEPETHHY KPUBUX 13 BIAMNOBIIHUMU
TOPU30HTAILHUMMU JITHISIMH 3HAXOASThCs B iHTepBaii Sya = 5000-6000 cm2/r. [lo Takoi

MATOMO1 TTOBEPXHi 1 CI1J] MOJIOTH 10 KPYITHOAUCTIEPCHY 30.TY.
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Puc. 5. BiumB aucnepcHOCTI MeJIeHO1 30JI0IIIAKOBO1 CyMIIITl Ha MIITHICTh O€TOHY
(Bik Oetony, noba: 1-28; 2-90; 3-180)

[To3uTHBHOIO OCOOJMBICTIO OETOHIB 13 30JI0I0 € IiXHJ IJOBHUIIEHA MIIHICTH Ha
PO3TSATHEHHSI TMOPIBHAHO 3 OeTtoHamu Oe3 3onu. [lpu OeToOHyBaHHI MaCHUBHHUX
KOHCTPYKIIIH (Tpedii, HUTI03U TOIO) ycepeauHi OETOHHOTO MacHBY 3a PaxyHOK
TEIJIOBUAUICHHS IT1]1 Yac TiApaTallii HEMEHTY pO3BUBAIOTHCS BUCOKI TEMIIEPATYPH, L0
BUKJIMKA€E HEOE3MeKy TEePMIYHOTO pO3TPICKyBaHHA OeToHy. ToMy TpOBOISATHCA
CrieliayIbHI 3aXO0JU II0JI0 OXOJOMKEHHSI OETOHHOrO MacuBy. ICTOTHOIO TepeBaroro
OETOHY 13 30JI010 € HOTO 3HUKEHE TETTOBUIAUICHHS 1111 4ac TBepAiHH:. 3amina 25-30%
IIEMEHTY 30JI010 3HIKYye TerioBuauvieHHs Ha 15-20%. I[lpu mpomy KpiM eKOHOMIi
LEMEHTY 1 MOJINIIEHHS TEMIIEPaTypHOTO PEXHUMY BCEPEIMHI MAcCUBY JOCSTA€ThCA
1ICTOTHA €KOHOMIsI 32 PaXyHOK BIIMOBH BiJl IITYYHOTO OXOJIOMKCHHS OCTOHY.
Beenennss 3omu TEC mpakTuuHO He 3MIHIOE Yycaaky Oerony. [ns Oetony
TIAPOTEXHIYHUX CHOPYJ BaXJIMBOK BHUMOIOKO € CTIMKICTh MPOTH KOPO3li B PI3HUX
arpecuBHHX cepenoBuiax. [1ix niero M'skoi MPOTOYHOT BOJM, HATTPUKIIA PIYKOBOT, 3
OETOHY BHMMMBAETHCS TIAPOKCH Kajbllil0, [0 YTBOPHUBCS IiJ Yac TBEPIIHHSA
MOPTIAHIIIEMEHTY.
Bunyrosysanns Ca(OH)2 B kinbkocTi 15-30% Bijg 3araapHOTO BMICTY B IIEMEHTHOMY
KaMeH1 BUKJIMKA€E 3HIWKEHHS Horo MirtHoCTi Ha 40-50% 1 61nbiie. 3oma TEC 3B's13ye
Ca(OH)2 B HEpO3YMHHI CIOIYKH 1 TUM CAMHUM MIABHUIIY€E CTIAKICTh OETOHY O IIHOTO
Buay koposii. 3B's3yBanHs Ca(OH)2 307010 NpU3BOIUTH TAKOX IO MiJBUIIEHHS
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CTIMKOCT1 OETOHY MPOTH Jii KHUCJIOT, IO MICTIThCSA, HAMPUKIAA, Y CTIYHUX BOAaX
MIPOMUCIIOBUX MiANPUEMCTB. [TiABUIIIY€THCS TaK0XK CTIMKICTh IPOTH A1 COJIEH MarHio,
AK1 3yCTPIYalOThCsl B IPYHTOBUX BOJAAX 1 Y BEJHKIN KUTBKOCTI MICTATHCS B MOPCBHKIN
BOl. JIOBrOBIYHICTh OCTOHIB y KOHCTPYKIISAX, IO MiAAAIOThCS CHIIBHIA il
aTMOC(EepHUX YMHHHKIB 1 BOJH, 3aJICKUTh BIJ] MOPO30CTIMKOCTI. 3aMiHa YaCTHHH
IIEMEHTY 30JI010, SIK MPaBUJIO, MPU3BOAUTH JI0 3HIKEHHS Mopo3ocTiikocti. Lle
MOSICHIOETHCA 30UTBIICHHSIM (DAKTUYHOTO BOJIOIIEMEHTHOTO BIIHOIIEHHS 1 YTBOPEHHSIM
J0JTATKOBOTO O0CSTY KamuIAPHUX IMOpP. 3HMKEHHIO MOPO30CTIMKOCTI CIIPHUSE TaKOX
3MEHIIEHHS BMICTY 3aJIy4€HOTO IMOBITPsI MPHU BBEJCHHI 30JIM 1 MPUCYTHICTh y 30
OpraHIYHUX 3aJMIIKIB, SKI HAOyXarTh y BOJl, MOTAaHO 3YIILUIIOIOTHCA 3 B'SKYUUM,
3J1aTHI YTBOPIOBATHU CIIOIYKH, 1110 PYHHYIOTh B'sKyde. Opra"iufi 3ajUIIKd MICTATbCS
3a3BUyail 'y Benukiil @paxmii 3o0mu. [loMin 301M NpU3BOAUTE A0 PYWHYBaHHS
OpraHiYHMX YACTHMHOK 1 IX PIBHOMIPHOIO PO3MNOALITY B YCbOMYy Marepiail, IO
MO3UTHBHO BIIMBAE HA MOPO30OCTIMKICTh OETOHY MOPO30CTIUKICTh OETOHY.
Baxki 6etonu
VY Baxkkuil OETOH ISl BUTOTOBJIEHHS PI13HUX OY/IBEJILHUX BHPOOIB 30Jy MOXKHA

BBOJUTH 3aMICTh YAaCTMHM IIEMEHTY 1 4YaCTHHU 3aloBHIOBaya. B  ymoBax
MPOMApIOBaHHsI J00aBKa 30JIM BUSBISETHCA OUIBII €(PEKTUBHOI, HDK MpH
HOpPMaJIbHOMY TBepJiHHI. JlJis mpomapeHoro OETOHYy BCTAaHOBJICHO ONTHMAJIbHY
nobaska 3omu: 150 kr Ha 1M3 Oerony. 301a B OCTOHI BUKOHYE pOJIb AKTHUBHOI
MIHEpaJIbHOI 100aBKH 1 MIKPOHAIIOBHIOBAYA, 110 MOJIMIIY€E BIACTUBOCTI CYyMIIIi.

Oco65MBO pallioHaTbHO BUKOPUCTOBYBATH BaXKKI O€TOHU 3 JOOABKOIO MOIEIY
M1l 4YaC BUTOTOBJICHHI IJIOCKUX BEJIMKUX €JIEMEHTIB (ITaHeel AJIs CTIH, IEPEKPUTTIB 1
iH.). BBeneHHs 30K MIABMILYE PYXJIUBICTH OETOHHOI CyMIlll Ta 3MEHIIYE
MOBITPOTIOTJIMHAHHS, BHACIIZIOK YOTO KUIBKICTH Ne(DeKTiB Ha MOBEpXHI BUPOOIB
3MEHIITY€ThCA.

Bmict 30mu B cymimi Moxe OyTh 30UIbIIEHHWH TpPU  BUKOPUCTaHHI
BUCOKOAKTUBHUX TMOPTJIAHALIEMEHTIB, MPUCKOPIOBAYiB TBEPAiHHS 1 J00aBOK, IO

HiBULIYIOTh MOPO30CTIMKICTh 1 BOJOHENPOHUKHICTh OETOHY. Y JAESKHUX BHIaJKax
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MoxuBa 3aMiHa 50% 3a macoro 1 OuIbIlle IIEMEHTY BOJIOIO, IO JYy’KE€ Ba)KJIUBO 3
MOTJISITY TOYKHU 30pY MiABHUILEHHS CTYNEHS YTUII3allli 30JIH.

YacTroBa 3aMiHa KBapIIOBOTO MICKY 30JI010 B IIPOMAPEHOMY OCTOHI ITiIBHIIIY€E
KOPCTKICTh O€TOHHOI cyMiri. [Ipyu IbOMyY 3MEHIIYEThCS CepeIHS T'yCTHHA OETOHY 1
3pOCTa€ MOTr0 MIIHICTh HAa CTUCK. beTOHM Ha 3amoBHIOBaYax 13 30JIONMUIAKOBUX
cyMmimen

[li Buau OETOHIB XapaKTepU3YIOThCS MAaKCUMaJIbHUM BUKOPUCTAHHSM y HUX
BIIBAIbHUX 30JIONIIAKOBHX CyMimieil. B'sokyuyumMu B Takux OETOHAaX MOXYTh OyTH
MOPTJIAHJILIEMEHT 1 MOro pi3HOBUJIM, a TAaKOXK IOBITpsHE a0O0 TiApaBiliuHE BaITHO,
3a3BUYail y CyMilll 3 JBOBOJHUM TiICOM. 3O0JIOLUIAKOBY CYyMIII MOXHa
BUKOPHUCTOBYBATH SIK 0€3MOCEPEHRO 3 BIJIBATY, TAK 1 OTPUMYBATH 3MIIITyBAHHSM 30JIH
1 mUiaky. 30JIONUIAKOBI  CyMIIIi  BUKOPHCTOBYIOTh SIK  OJHOKOMIIOHEHTHHUU
3alOBHIOBaYa B JAPIOHO3E€pHUCTHX OeToHax (0e3 MpUPOAHOrO MICKY 1 KPYMHOIO
3al0BHIOBAYA), a TAKOXK y PI3HUX OETOHAX y MOEHAHHI 3 1HIITUMU MPUPOJTHUMH 200
MITYYHUMH 3aIlIOBHIOBAYaMH.

VY npibHO3epHUCTOMY OETOHI 13 30JI0IIIAKOBOI CyMIllll 3BUYaiiH1 3al10BHIOBaYl
(11e6iHp 1 MCOK) MOBHICTIO 3aMIHIOIOTHCS 30JIONIIAKOBOIO CYMIIIIIIO, IO MICTHTH
Ip1OHO3EPHUCTI 30J1M, IP10HI1 1 BeIMKI (ppakiii nuiaky. Y pasi 3aMiHH MICKY 1 IE0EH0
HU3BKOI SKOCTI (3a0pyIHEHWH 1 3amicouyeHMi IeOiHb 13 IMICKOBHKA 1 BaITHSKY,
NpiOHO3EpHUCTUN TIICOK) BHUTpaTa IIEMEHTY B O€TOHI Ha OJHOKOMIIOHEHTHOMY
3aMOBHIOBAY1 13 30JI0IUJIAKOBOI CyMilll He miBHILyeThes. [Ipu 3amini B O€TOH1 Takoi
K MIIIHOCTI BUCOKOSIKICHOTO TPAaHITHOTO IICOCHIO 1 MICKY 30JIONIIAKOBOIO CYMIIIIITIO
BUTpaTa leMeHTy miaBuiryeThes Ha 10-20%.

Bwmict 3o B 3omonutakoBik cywimn (dpakmis menme 0,315 M) Mmae
nepebyBatu B Mexkax 20-50%.

beron Ha 3amoBHIOBayYl 13  30JIONUIAKOBOI  CyMIIll  PEKOMEHIYEThCS
3aCTOCOBYBAaTH B IIaXTHOMY OYIIBHUITBI JUIsi BUTOTOBJIEHHS 30ipHUX OETOHHHX 1
3a11300€TOHHUX ~ KPIMUJIBHUX  €JIEMEHTIB, Y  CUIbCHKOTOCIOAAPCHKOMY  Ta
MaJIOTIOBEPXOBOMY  OYIIBHMIITBI ~ JIJIi  BUTOTOBJIGHHS JAPIOHMX 1  BEJIUKHUX

GbyHIaMEHTHHX 1 CTIHOBHUX OJIOKIB, IJTUT MEPEKPUTTIB 1 TOKPUTTIB, IEPEMHUUOK, KOJIOH
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1 Oasok noBXKMHOIW 10 OM. IlpM BUKOpHUCTaHHI SK 3alOBHIOBAYiB CIICI1aJbHO
nigiopaHuX CyMmilIeH 13 30J1H 1 MaJUBHOTO MPaHyJIbOBAHOTO IIIAKY BCTAHOBJICHO, 110
HaWKpall BJIACTUBOCTI HEMEHTHHX 30JI0NUIAKOOETOHIB JOCATAIOTHCS NPU BMICTI
nutaky 0,45-0,7m3 130mu 0,1-0,15 M3 Ha 1M3 Oetony. PisHOBHIaMU ApiOHO3EPHUCTUX
O€TOHIB Ha 30JIOIIIAKOBUX CyMilIaX € OETOHU Ha NIJIAKOMIIIaHOMY 3alIOBHIOBaYi Ta Ha
30JI0MIIIIAaHOMY 3aMTOBHIOBAYI.

JpiOHO3epHUCTHIT OETOH Ha IIJIAKOMIIIIaHOMY 3allOBHIOBAY1 TOTYETHCS 31 IIJIAKy
PO3AUTEHOTO TIAPOBUAATICHHS 1 MPUPOTHOTO KBApILIOBOTO MicKy. BuTpara niemeHTy B
TakoMy OeToH1 Ha 20-25% HMKYa, HIK Y 3BUYAHOMY JIpIOHO3EpHUCTOMY OETOH1 Ha
KBapuoBoMy micky. Takuii OeToH e(QeKTUBHUM TiJI Yac BUTOTOBJICHHS
I'yCTOAPMOBAHUX 1 TOHKOCTIHHUX KOHCTPYKIIIH.

3osomimani 6eTOHU OTPUMYIOTH IUISXOM BBEICHHS B XYJi IIEMEHTHO-MIIIAHI
cywmimn 3oau TEC. Butpara ueMeHTy B Takux O€TOHAX MPAKTUYHO HE IMEPEBHIIYE
HOPM JUJISl 3BUYAHOTO BA)XKKOTO OETOHY 3 BEIUKHM 3allOBHIOBAYEM, Y TOH 4ac sIK
JIpiOHO3EPHUCTI LIEMEHTHO-TIIAHI OETOHU XapaKTEPU3YIOThCS MiJIBUIICHOIO Ha 20-
40% BUTPATOIO IIEMEHTY MOPIBHIHO 3 BAXXKUM OCTOHOM.

Brenennst 305m 3011bIy€e MiITHICTE mimaHux 0eToHiB Ha 20-50% mopiBHSIHO 3
MIITHICTIO OETOHIB 32 TUX CAMHUX BUTpPAT IIEMEHTY, ajie 0€3 30Ju.

3osomimani OCTOHM MaroTh IP1OHO3EPHUCTY CTPYKTYPY 3
BHCOKOIOOTHOPITHICTIO TIOP, IO 3yMOBJIIOE iXHIO BUCOKY MOPO3OCTIHKICTH (rmoHaa 150
IUKJTIB) 1 BOJOHENTPOHUKHICTh. 30JIOMIIIaHl O€TOHU 3HAWIIIM 3aCTOCYBaHHS IMiJ 4yac
BUT'OTOBJICHHS €JIEMEHTIB 3aJI300€TOHHMX KOJIOAA31B, CTIH MiaBaiiB Tomno. Ilix gac
BUT'OTOBJICHHS BaXXKOT'0 0€TOHY 30JI0IILJIAKOBA CYMIIT MOKE 3aMIHUTH IMICOK YaCTKOBO
a60 moBHICTIO. (OCO0JMBO BHTIJHO BBOJWUTH 30JIOLUIAKOBY CYMIII 3aMiCTh
Np1OHO3EPHUCTOTO IICKY, IO BUMArae IiIBUIIECHOI BUTPATH 1IeMeHTY. beToH, y siskomy
30JI0IITAKOBA CYMIIII MIOEIHYETHCS 31 Ie0eHEeM, 3a MIITHOCTI HE MOCTYNA€EThCsI OETOHY
Ha BUCOKOSIKICHUX 3aIIOBHIOBAYaX.

3oJonutakoBa cymim ab0 1Ak, IO 3aCTOCOBYIOTHCS B TO€JHAHHI 31

3BUYAHUMU 3allOBHIOBAYaMU, MOKPAIIYIOTh 3€PHOBHM CKJIAJl 1 JIETKOYKJIAIaJIbHICTh
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OCTOHHOI CyMIIIIl MPU €KOHOMIi JOPOTHX 3allOBHIOBAYiB, & B OKPEMHUX BHUIIAJIKaX 1
IIEMEHTY.

beronu Ha KOMOIHOBaHMX 3aMTOBHIOBaYaX MOKHA 3aCTOCOBYBATH HapiBHI 31
3BUYAHUMU BaXKKUMU O€TOHAMU, 32 BUHSITKOM HAINpPy>KEHO-apMOBAHUX, CIIEI1aTbHUX
1 0COOJUBO BIAMOBIAIBHUX KOHCTPYKITiil.

Kepam3nuto305100€TOH /1711 30BHIIIHIX CTIHOBUX MaHeeh

OmuuM 13 HAWUNOIIMPEHIIIMX BUJIB JIETKOTO OETOHY Ha MOPUCTHX
3aMOBHIOBAYaX € KEPaM3WTOOETOH, B SKOMY B SKOCTI JApIOHOTO 3allOBHIOBaya
BUKOPUCTOBYETHCS KBAPLOBUM MMicOK. 3acTocyBanHs 301 TEC 3amicTh KBap1ioBOro
MICKY JIa€ 3MOTY 3HU3UTU CEPEAHIO T'yCTUHY OeToHy (mpubnu3no Ha 200 kr/m3) i
3a0e3neYnTH HeOOX1/IHI TETJI03aXUCHI BIACTUBOCTI 30BHIIIHIX CTiH.

beronHi cywmimi, 10 MICTATH 30y, Kpalle YIIUJIBHIOIOTBCS 1 HE
po3mapoBytoThbes.  CTabilbHa ~ BOJOYTPUMYyBajdbHA  3JATHICTH  30JHM, IO
3a0e31euy€eThCsl PO3BUHEHOIO BHYTPIIIHBOIO MOPHUCTICTIO 1i YACTUHOK, MPU3BOJIUTD JI0
TOTO, IO BUJAJICHHS BOJOTH 3 HHUX BiAOYyBa€ThCsS YMOBUIBHEHO. MM MOSICHIOETHCS
TPUBAIICTh MPOLIECY BUCUXAHHS 30J00€TOHIB. 3 1IHIIOTO OOKY, HAsABHICTh Y TOPUCTUX
YaCTUHKAaX 30JI1 BOJOTH POOUTh MOMKJIMBUM IHTEHCHUBHE TEIJIOBE TPOTPIB
KepamM3HuTOo30J100eToHy 3a Temreparypu 120-1400C Ge3 3HMMXKEHHsSI MOro KiHIIEBOI
MIIIHOCTI.

ITix wac BUKOpHUCTAaHHS 30JM SIK JAPiIOHOrO 3alOBHIOBaya JJIs JITKUX OCTOHIB
HEOOXITHO JOTPUMYBATHUCS TIEBHOTO TPAaHYJIOMETPUYHOTO CKIJIATy 30JId, 1100
OTPUMATHU JIOBIOBIYHHI 1 MOPO30CTINKUI KepaM3UTO30J100€TOH. BukopucTanss 301u
7a€ 3MOTY 3HU3UTH BUTpaTy 1ieMeHTy Ha 15-20%.

beroHu Ha TIMHO30IBHOMY KepaM3HUTi

BrnactuBOCTI TIMHO30JIBHOTO KEPaM3HWTY 3MIHIOIOTHCS B IMHPOKUX MeEkKax
3aJIe’KHO B1JI 3aJ1€3KHO B1J CITIBBITHOIIEHHS TNIMHUCTOTO KoMItoHeHTa 130ii TEC. Tak,
HAcCHUITHa T'yCTHHA [[bOT'O 3all0BHIOBAYa KOJIMBAEThCs B Mexkax 440-770 kr/m3.

JIi1st GETOHIB BUKOPHCTOBYIOTh TJIMHO30JIbHUN KEPAM3UT HACHUITHOIO T'yCTHHOIO
440 xr/mM3 1 3054 TIAPOBHUAAJICHHS SIK APIOHHMI 3aMOBHIOBAaY. 3 METOIO0 3HMKCHHS

CepeqHbOi  HIUIBHOCTI  KepaM3UTOOETOHY B  CHPOBHHHY CYMIIl  BBOJATH
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noBITPOBTATYBaJIbHY A00aBKy - CHII (cMoma HelTpani3oBaHa MOBITPOBTATYBaIbHA).
3 OeToHy Ha IIIMHO30JHOMY KE€paM3UTl BUITYCKAIOTh HECYUl MOMepeAHbO-HANPYKEH1
TUTUTH TTOKPUTTIB PO3MIpIB 3% 18 M.

TpynoBuTpaT Ha MOHTaX TAKUX IUTUT (TIOPIBHSIHO 3 KOHCTPYKIIIE€IO TUIIOBUX
IUT po3MipiB 3x6 1 3x12) smenmunucs Ha 30%, maca koHCTpyKIIii Ha 20%, BUTpaTa
6etony Ha 5-10%, cramni Ha 8-10%.

beronu Ha Oe3BUNANIOBAIBLHOMY 30JIbHOMY TIpaBli. [3 1bOro 3amoBHIOBaya
BUTOTOBJISIFOTh KOHCTPYKIIIITHO-TEMIO130JIA11MHI OETOHU 13 CEpeAHBOIO0 MIUIBHICTIO
850-1000 xr/mM3 m1si Oropo/KyBaJbHUX KOHCTPYKIIN 1 KOHCTPYKI[IHHI OETOHHU 13
cepenHboro ryctuHoo 1700-1900 kr/m3 11st HECyunuX KOHCTPYKIIIi.

Oco06suBICTIO O€3BUIATIIOBAIIBHOTO 30JILHOTO TPAaBIIo € T€, 1[0 MO0 Ha BIIMIHY
BiJl TIOPUCTUX 3alOBHIOBAYiB BIJMIHY BIJ] TOPUCTUX 3aMOBHIOBAYIB (KEpPam3uTYy,
arJoTNIOpPUTy, BUIATIOBAJIBHOTO 30JIbHOTO TpPaBil0), IO BOJOMIIOTH JO MOMEHTY
3aCTOCYBaHHA B OETOHI OCTATOYHOIO 33JaHOI0 MIIHICTIO, BUKOPUCTOBYIOTh y BUTIISIII
HamiB(paOpUKaTy, 3aBEPIICHHS TBEPAIHHS SAKOTO B1IOYBAETHCS Pa3OM 13 PO3UHMHHOIO
YaCTUHOIO OETOHY MiJl Yyac TEIIOB1i 00poO1.

[Ile omHi€r0 BIAMIHHOK PHCOI0 OE3BUITAIIOBAIBLHUX, OCOOJHBO IOJICTIICHUX,
3aIOBHIOBAYIB € iXHe BUCOKe BogonoruHaHHs (20-50%), 1110 BU3HAYa€ IXHIO pOOOTY
B OETOHI.

[linBuilleHa TOPUCTICTh TPaHyJd HE TEPENIKOKAE X BOJIOTOOOMIHY 3
[IEMEHTHHUM TICTOM, IO iICTOTHO BIUIMBA€E HA CTPYKTYPOYTBOPEHHS OCTOHY.

[Ipu BBeneHH1 B OETOHHY CyMIlll, TOPUCTI 3alIOBHIOBAY1, BIICMOKTYIOYH BOJIOTY
3 LIEMEHTHOTO TICTa, CIPUAIOTh OTPUMAHHIO OUIBII HIIIBHOTO 1 MITHOTO KOHTAKTHOTO
mapy Ha Mexi "'3epHo 3all0OBHIOBaua - IIEMEHTHUH kaMiHb'". Ha momaneiomMy erari npu
3MEHIIICHHI KUIBKOCTI BOJM B IIEMEHTHOMY KaMEH1 BHACIHIJIOK Tifpartailii 1eMEeHTY
MOPHUCTI 3aMI0BHIOBAY1 OBEPTAIOTH paHille MOTIMHEHY BOAY, CTBOPIOIOYU CIPUSITIINBI
YMOBHM JJisl MPOTIKAHHA Tigparailii LIEMEHTYy 1 3MEHIIYIOUYM YCaJ04Hi SIBUIIA B

IEMEHTHOMY KaMeH1. ButpaTtu 1iemenTy Ha Taki 6etonu ctaHoBUTh 220-380 kr/m3.
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betonu Ha O0€3BUIATIOBAILBHOMY 30JIbHOMY I'paBii XapakTepU3yIOThCS BUCOKOIO
atMocepo- 1 MOPO3OCTIWKICTIO, TPHUAATHI JJii BHUTOTOBIICHHS  HECYYHX
3a;mi300€TOHHUX KOHCTPYKIIM 31 3BUYAiHUM 3ai300€TOHHHX KOHCTPYKIIHM 31
3BUYANHUM 1 ONEPEAHBO-HANPY>KEHUM apMYyBaHHSIM.

Hiznprosari 6eTonu

HiznaproBatuit 6etoH (ra3o- 1 MIHOOETOH) SBISE COOOI0 PIZHOBHUJ JIETKOTO
OCTOHY, BIIMITHOI OCOOJMBICTIO CTPYKTYPH SIKOTO € 3HayHa KIJIBKICTh IITYYHO
CTBOPEHHX IOP Y BUTJISAI OCEPENKiB, 3alIOBHEHUX MOBITpsM. Ocepenk, mo MarTh
nepeBaxxkHo cepuuny dopmy 1 miamerp 0,5-3 MM, pIBHOMIPHO PO3MOJUICHI B T
OeToHy, 110 3a0e3neuye WOro 3HWKEHY HIUIBHICTh 1 TEIUIONPOBIIHICTh. ['a300eTOHN
OTPUMYIOTh CIIy4yBaHHSM OCTOHHOI CyMIIl Ta30M, IO BHAUISIETHCS B PE3yJIbTaTi
B3a€MO/I1i Ta30yTBOPIOBAJILHOI JI00aBKH 1 B'SHKYyYOro; MIHOOETOH - TPH 3MIITyBaHHI
OETOHHOI CyMillll 3 TEXHIYHOIO MIHOIO.

B'sokyuumu B HI3AproBaTUX 0€TOHAX MOXKYTh OYTH MOPTIAHALIEMEHT, 3MillIaHi
LIEMEHTH, BalHSIHO-KPEMHE3EMUCTI B'sDKydYl, TINCOBI B'SHKy4dl Tomo. B gkocti
KPEMHE3EMHUCTOT0 KOMIIOHEHTA 3a3BHYail 3aCTOCOBYIOTh MEJIEHUIN KBAPLOBUM MICOK.
Moro nomatoTh y GETOHHY CyMilll y BUIVIAI MIAHOTO ILIIAMY, OJEP/KYyBAHOTO B
MJIHaX MOKpPOTO TIOMETYy.

3a xapakTepoM TBEPiHHS PO3PI3HAIOTH aBTOKJIaBHI Ta 0€3aBTOKIaBHI OETOHH.
3acTocyBaHHS 30J1 TEIJIOBUX EJEKTPUYHUX CTAHINM N1 BUPOOHMIITBA HI3IPIOBATHX
OCTOHIB BBAXKAETHCA OAHUM 13 TMEPCHEKTHBHUX HANpPAMKIB Yy BHKOPUCTaHHI
eHepreTuyHux BiaxomiB. HizgproBari  307100€TOHM  3aCTOCOBYIOTH IMMIJI  4ac
BUTOTOBJICHHI CTIHOBUX TIAaHEJNEH 3 OONWIFOBAHHSM, IS TUITUT TOKPHUTTS, JUIS
HEApMOBAaHMX JPIOHUX CTIHOBUX OJIOKIB, IS BUTOTOBJICHHS TEILIO130JISAIIIMHIX
BUPOOIB.

OCKUTbKM OCHOBHOIO CKJIQJIOBOIO 30JIM € CKJIONMOJI0Ha pEYoBHHA, a HE
KPUCTAIIYHUIN KBapIil, SIK HE KPUCTATIYHUMA KBapIl, SK y TICKYy, TO 30Ja 3HAYHO
aKTHUBHIIIA 1 1 32CTOCYBAaHHS SIK KPEMHE3EMHUCTOTO KOMITIOHEHTA €(pEeKTUBHIIIIE.

Jo 301 TEC, 110 3aCTOCOBYIOThCSI B HI3JIpIOBAaTUX OETOHAX, BUCYBAIOThCS TakKi

BHMOTH: BMICT CKJIOTIOJTIOHUX 1 OTUTABJICHUX YaCTUHOK HEe Mae OyTu mentie 50%; BMicT
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HE3TOP1JI0ro MajuBa JJIs 30J1 BiJ] CIIATIOBAHHS KaM'sSHOTO BYT1JUISA - He OubIe 5%, 1t
30J1 BiJl CIIalIIOBaHHS Oyporo Byrijuis - He Ounbie moHay 3%; Bmict SO3 He MOBUHEH
nepeBuiryBaTt 3%.

["a306eToHH1 BHUPOOH BUTOTOBJISIOTH JUBApHUM a00 BiOpaliifHUM CIIOCOOOM.
HiznproBaroOeToHHY CyMilll MepeMilllyloTh y Ta3o0eToHo3MinryBadax. CrodaTky
3aBAaHTAXKYIOTh IMIIAHUK a00 30JbHUM IIJIaM, MOTIM BOJY, B'S)Ky4de 1 CYCIEH3iIO
ra3oyTBOpIOBaya, SKUM HaHYacTillle € ajJlOMiHI€BA My/pa.

[TepeminmyBaHHS 3IIHCHIOIOTH y TpOIleci BiOparlii kopmycy 3MinryBada. 1o
3aKIHYEHHS TIepEeMITyBaHHS CYMIilll IIBUJKO BUBAHTAXKYIOTh Y GopMHU. 3a JIUBAPHOI
TEXHOJIOT11 BUPOOU (HOPMYIOTH 13 PIAMHHOTEKYUHX CyMileH, o MicTiTh 10 50-60%
BOJIM B1Jl MacH CyXuX KOMITOHEHTIB. Ha ctasii hoopMyBaHHS yTBOPIOETHCS IOPU30BaHA
- y BIOpOBaHMUX.

be3aBTokiaBHi  Hi3AproBaTi  OETOHM  BHUTOTOBJISIIOTH  MEPEBAXKHO  Ha
MOPTIAHAIIEMEHTI a00 MIJTaKOMOPTAAHANIEMEHTI. J[JIs MoTinmIeHHs Ta30yTBOPEHHS 10

CKJIaJly CHPOBHHHOI CyMIIIIl JOAQIOTh BAITHO.

[1ix61p cknaniB KOHCTPYKTUBHOTO 1 KOHCTPYKTHUBHOTEILIO130JISILIIITHOTO

KEepaM3UTO30JI0NIIAKOOETOHY JUIsi OyA1BHUIITBA KUTIOBOTO OYAMHKY.

[lin yac mpoBeneHHs 1a0OPATOPHUX EKCHEPUMEHTANIbHUX JOCIIIKEHb 31
BCTAHOBJICHHSI 3aKOHOMIPHOCTI BIUIMBY CKJIaay O€TOHY Ha MIIHICTh 1 JOBTOBIYHICTh
KOHCTPYKIINA fK B'SKYyYdUil BUKOPHUCTOBYBaBCS TopTiaHanemMeHT mapku 400-500
(pakTHUHA aKTHUBHICTH NP MPONAPIOBAHHI B PI3HUX NapTisx konuBaiacs Big 30 no 46
MIIa). TonkicTe momeny, Bu3HadeHa 3a 3anumikoM Ha cuti 008 cranoBuna 0,9%;
TaKUH IEMEHT HAJICKUTH /10 B'SHKYUHUX TOHKOTO TToMeny. SIK BeMKUA 3al10BHIOBAY JIsI
JIETKOTO OETOHY BUKOPUCTOBYBABCS Kepam3uT. HasBHICTh MOAPIOHEHNX YACTUHOK Y
KepaM3UTOBOMY T'paBii craHoBUTH 0,5%, 1110 BKJIaIa€ThCSl B HOPMATUBHUI MaKCUMYM.

MOop030CTIAKICTh KEPpAM3UTOBOTO IPaBii0 BU3HAYAIIM 32 BTPATOIO MacH micis 15

[MKJIIB TIOTIEPEMIHHOTO 3aMOPOXKyBaHHS 1 BiATaBaHHS 1 craHoBwia 12%, 1o
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NEepPEeBUILYye HOPMATUBHI XapakTepucTuku (8%). OTxe, KepaM3UTOBHUI T'paBiil MOXe
OyTH BUKOPUCTAHUN Y KOHCTPYKTUBHHX 1 KOHCTPYKTHBHO-TEIUIO130/ISIIIIHUX JIETKUX
0eToHax TIIBKH MICIIA MEepeBipKU OETOHY Ha MOPO30CTIHKICTb.

[1ix yac BUnpoOyBaHb KEPAM3UTOBOIO TPaBito 0yJI0 BCTAHOBIICHO, III0 KEPAM3HT
32 CepeHbOI0 IIUIBHICTIO i 3ePHOBHM CKJIagoM HeomHopimmmil. Moro Hacumna
iiIpHICTh KonuBaeTbes: Bim 400 mo 800 kxr/mM3 oTxke, mpu NpU3HAYCHHI 3a7aHOl
CEpeHbOI T'YCTHMHM MOTPIOHO BUXOAUTH 3 MAaKCUMaJIbHO MOKIIMBHX 3HA4€Hb HOTO
HACUIHOI TYCTHHHU. Y JTOCHIKYBaHOMY KepaM3UTOBOMY I'paBii BiacyTHi ¢paxiiii 0,14-
5, 110 BIATIOB1IaIOTh APIOHOMY 3allOBHIOBAYY /I KEPAaM3UTOOETOHY, TOMY JOIIILHO
BUKOPUCTOBYBATH JIJISl TIPUTOTYBAaHHS KEPAM3UTOOCTOHY TypOYyJICHTHHHA 3MIITyBad -
aKTUBATOP, Y MPOIECi pOOOTH SKOTO BIJOYBAETHCS YACTKOBE APOOJICHHS KEPaM3UTY 3
YTBOPEHHSAM JIpIOHUX (pakxiliif, a TaK caMO PO3TUH 30BHIIIHBOI MOBEPXHI KPYITHOTO
3alOBHIOBAYA 1 HOTO aKTUBALlIi, 110 CIPUATIMBO MO3HAYAETHCS HA (P13UKO-MEXAHIYHUX
XapakTepucTuKax 0eTony. Pe3ynbraT 1OCHIIKEHb peXUMIB IPOOJICHHS MMOKa3aH1 Ha

puc. 4.
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3aJIe’KHICTh MIITHOCTI BiJl CTUCHEHHS B IIWJIIHJP1 Ta CEPEIHBOT TYCTUHU
KEpaM3UTOBOIO IpaBito Bij yacy ApoOsieHHs: 1 - MinHIcTh cTucHeHH1, MlIla;

2 - cepelHs HACUITHA T'YCTHHA, KI/M3

Puc. 6. 3MiHa XapakTEPUCTUK KEPAM3UTOBOI'O IPaBiio 3aJI€KHO B1]

yacy ioro o0poOku B TypOyJIEHTHOMY 3MiIIyBayi
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Ax BUAHO, 31 30UIBIICHHSIM TPHUBAJIOCTI APOOJEHHS KEPaM3UTOBOTO TPaBiio
ApoOsIeHHS KepaM3UuTOBOrO rpasito 10 120 ¢, y HOro cKiajii MOCTYOBO 3MEHIIYEThCS
KUTbKIiCTh (pakiiiit 20-40 mm 3 45% mo 12%, B TOi1 ske yac 301IbIIyETHCS BMICT (hpaKiii
10-20 MM - Ha 20% 1 B cymimni yTBOprotoThes 10 13% dpakmii micky (5-0,14 mm).
[lomanpiie 30inbmIeHHsT ApoOieHHs (150 ¢) He TMPU3BOAUTH O CYTTEBOI 3MIHH
IPaHyJOMETPUYHOTO CKJIaAy 3amoBHIOBaua. OTxe, AOLUIBHO MependayuTH y CKIail
TEXHOJIOTITYHOTO TPOLIECY BUTOTOBIIEHHS KEPAaM3UTOOETOHY TIOMEpPEIHI0O 0O0pOOKYy
KepaM3UTy B 3MilryBaui TpuaiicTio 120 c.

Hacumnna ryctuHa kepaM3uTy micist ApoOsieHHs 3pocTtae Ha 3%, MIIHICTD TIPH
CTUCHEHHI Ha 58%.

OTpumana mpu ApoOJIeHHI KEPaM3UTOBOTO TPaBii0 KUIBKICTh APIOHUX (hpaKiiiif
3aJIUIIAETHCSA JIOCTATHBOIO [UIsl OTPUMAaHHS JIETKOro OETOHY UIUIBHOI CTPYKTYpPH.
Bunukae He0OXiIHICTh BBEJICHHS 0 MOTO CKJIAAy BIJICYTHbOI KUIBKOCTI JIpiOHOTO
3alo0BHIOBAYa.

B sKocTi BIACYTHBOI YacTHMHHM ApIOHOTO 3allOBHIOBAaYa B KEPaM3HTOOETOHI
JOCTIKyBaIacs MOXKIIUBICTh BUKOPUCTAHHS: 30JIH-BHHECEHHS CyXOTO BUIAJICHHS.

XapakTepuCTUKHU 30JIM-BUHECEHHSI CyXOTr0 BHWJIAJICHHS: HAaCUIHA HIUIHHICTH -
1030 xr/m3

; icTuHHA TycTHHA - 2100 Kr/™M3

; BTpATU MPU MpOoxKaproBaHHi - 2,25%;

nuTomMa nmoBepxHs 3a 3anuikoM Ha cuTi 008 - 1,3%. ToHKICTh MOMENy 301U
YHOC CYXOrO BHJIQJICHHS BIJAMOBIA€ TOHKOCTI TOMENY IIEMEHTYy, BTpaTH TIpH
MPOXKApIOBaHHI HWXKYE JOMYyCTUMHUX 1 30JIa-BHHOC TMPHUAATHA AJIsi 3aCTOCYBaHHS B
OETOHI.

XapakTepuCTUKH 30JI0IIAKOBOI CyMiIlli: HACUITHA TycTUHA - 780 Kr/m3;

BOJIOTICTS - 17%; BTpaTH Nnpu npoxaproBaHHi ckianu - 4,8%. ToHKICTb mOMeTy
YaCTUHU CYMIllli, 110 Tipoiiiia yepe3 cuto 014, cranoBuTh 64% 3a 3aTUIIIKOM Ha CHUTI
008.XapakTepuCTUKH TMPUPOJHOTO IMICKY: HACHUIIHA TYCTHHa Mmicky - 1425 kr/m3

HAsBHICTb TJIMHUCTHX YacTHHOK - 21%. IToBumit 3anumoxk Ha cuti 0,63 - 33%. Llecit

53



MICOK HAJIGKUTh M0 JpPIOHUX 3alOBHIOBAYIB 1 MOXE€ OYTH BHKOPUCTAHUM IS
OTpUMaHHs OE€TOHY MiABUILEHOI MIIIHOCTI.

[lim 4ac migbopy CckIagy KepaM3HWTO30JIONIIAKOOETOHY BpPaxOBYBAIH METY
NPOEKTYBAHHS - OTPHUMAHHS EKOHOMIYHOIO O€TOHY 3 MapKOI 3a CepelHbOIO
mrimpHOCTI J[1100-/11300 kmaciB 3a minHicTIO B5-B15 pyxmuBictio 9-12 cm ocanku
CTaHAAPTHOTO KOHYyCa JI0 MOMEHTY YKJIaJlaHHs. beToHHa cymil MOBMHHA YKJIadaTHCS
y BEpTUKAJIbHY ONMayOKy, YTBOPIOIOYH TrapHy JIMIILOBY MOBEPXHIO, IKa HE MOTpelye
J0JTATKOBOTO 037100JIeHH. beToHn MaroTh OyTH TpHW3HAYECHI IS MPUTOTYBaHHS
apMOBaHUX KOHCTPYKIIIH.

3aranmpHa ~ BUTpaTa  JpiOHOrO 1 KPyHOHOrO  3aloOBHIOBaYa  JUId
KOHCTPYKIIHHOTEII0130/IAI[IHHOT0 O€TOHY CTaHOBHUTH 1,55 M3.

. ITpu ibomMy yacTka micky (ab0 30J01IJIAKOBOI CYMIllll) Y CyMillli 3alI0BHIOBAYiB
BU3HAYAETHCS BUXOJISTYH 3 OCIIKEHB, ] Yac SKMX BOHA 3MiHMIAcA Bij 18 1o 45%.

J1J1st BU3HAaUEHHS BIUTMBY CITIBBIAHOIIEHHS JP1OHOTO 1 KPYITHOTO 3all0OBHIOBaYa
Ha CTPYKTypy O€TOHy momnepeaHiil mallp CKJIaJoBUX OETOHY IPOBOJIUBCA
EKCIIEPUMEHTAJIbHO, IUIIXOM MOPI[IHHOIO BBEACHHS JAPIOHOrO 3aroBHIOBaYa (IICKY
a00 30JI0IIJIAKOBOTO MaTepiaiy).

[Ii1bHICTB 1 SKICTh TOBEPXHI OCTOHY BU3HAUANM Bi3yaJlbHO Ha 3pa3kax KyoOax
150x150%150 mMm 1 mumiaapax aiamerpom 100 1 Bucororo 400 mm. IlpuroryBanHs
OCTOHHOI CyMIIIl 3AIMCHIOBAIOCS TPUMYCOBHM CIOCOOOM TMEpeMIlllyBaHHS 1 B
TypOyJICHTHOMY 3MILIyBayi 3 APOOJIEHHSIM Y HbOMY KEPAM3UTOBOTO TPaBIIo.

Sk BUSBIEHO 3 PE3yJNbTATIB EKCIIEPUMEHTIB, TIOBEPXHA 1 MIIHICTh
BEJIMKOTMIOPUCTOrO0  Oe3milaHoro OeToHy, a Tak caMo Oe3milaHoro O€ToHY,
OPUTOTOBAHOTO B TYpOyJEHTHOMY 3MIIIyBadyl 3 TIONEPEIHBOI AaKTHBALIEIO
3amoBHIOBaYa MpoTsaroM 80 ¢ He BIAMOBIIAIOTH BUMOTaM, IIPESA'IBIICHUM J0 MIITHOCTI,
IIUIBHOCTI, CTPYKTYpH OETOHY 1 0 SKOCTI MOTOo moBepxHI. BBeneHHs 10 CKIamy
kepam3utoberony 10 20% micky 30uIblIye Horo omip CTHCHEHHIO B 1,5 pasa
MOPIBHAHO 13 3a0€3[€UeHUM aKTUBOBAHUM OETOHOM, JICIIO TMOKpAIly€e 30BHIIIHIN
BUIJIS 3pa3KiB. 3aMiHa MICKY 30JI0LUIAKOBUM MaTepiajioM 3a aHaJOTIYHOTO MOro

BMICTI Ta TypOyJEHTHOMY NEpEMIlIyBaHHI 3 aKTUBALI€I0 KPYIHOTO 3arlOBHIOBaYa
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npotsarom 120 ¢ MOMITHO HE MOKPAIIYE SIKICTh, CTPYKTYPY 1 30BHIIITHINA BUTJISA 3pa3KiB.
301IbIIEeHHS KITBKOCT1 30JI01ITAKOBOTO MaTepiaiy a0 22% 1 4acy mepeMillyBaHHS B
TypOyJIEeHTHOMY 3MilllyBadyi 3a0e3meuye 3p0CcTaHHs MIITHOCT1 Y 2-2,2 pa3a HOpiBHSHO 3
Oe3MmiIaHuM aKTHBOBAaHUM O€TOHOM 1 33JI0BUIBHY SIKICTh HOT'O IOBEPXHI Ta CTPYKTYPH.

Takum urHOM, MOXKHA 3pOOUTH BHCHOBOK, IO MiHIMaJlbHA KIJIBKICTH JPiOHOT
dpakmii, mo 3abe3nedye 3a70BUIbHY SKICTh CTPYKTYPH 1 30BHIIIHBOI MOBEPXHI
3pa3kiB, Mae OyTtu He MeHme 22%, BiJl 3arajJibHOro O0O0CSATY 3aloOBHIOBaYa.
PekoMeHnayeTscsi BBeAeHHS IUIACTU(IKYIOUUX M00aBOK Ui OETOHIB IMiJIBUIICHOT
MminHOCTi. TypOyneHTHa akTuBallisg Kepam3uTy mpoTsarom 120 ¢, 3 ToAalbIIMM
MepeMIillyBaHHSAM OETOHHOI CyMillll, B SIKY BBOAMTBCS BIJACYTHS YacTHHA IIICKY,
3a0e3neuye  OTpuUMaHHsS  O€TOHYy 3  HEOOXITHUMHU  XapaKTePUCTUKAMHU
XapaKTEPUCTUKAMU MIITHOCTI Ta 3aJIOBUILHUM 30BHIIIHIM BUIJISIZIOM TOBEPXHI.
noBepxHi. IIpy BH3HAYeHHI TPAHWUYHO 3MEHUIEHONO Ta ONTUMAJIBHOTO BMICTY
KepaM3UTOBOIO TpaBil0 B OCETOHHIN CyMillli, BHUXOASYU 3 (PI3UKO-MEXaAHIYHUX
XapaKTEPUCTHK 1 SIKOCTI 30BHIIIHBOI TMOBEPXHI 3pa3KiB, OyJI0 BUSBIEHO, IO
ONTUMAaJIbHI XapaKTEPUCTUKU 3a MIIHICTIO 1 CEPEIHBOI0 TYCTUHOIO 3pa3KiB OE€TOHY
JIOCSITAIOTHCS TIPU BMICT1 B HBOMY MICKY 710 27%, 30J0TIIIaKOBOTO Matepiany - 28%,
0e3 ypaxyBaHHS YaCTUHHM MICKY, YTBOPEHOTO TiJ 4ac APOOJEHHS KepaM3uTy B
TypOyJieHTHOMY 3MittyBadi (8-10% Big 00csATYy Kepam3uTy).

Ha puc. 6, 7 npeacrasieHo JaHi PO 3MiHY CEPEeIHbOI TYCTUHHU 1 MIIHOCTI Ha
CTHUCK 3pa3KiB JIETKOro OETOHY, BUTOTOBJIEHHMX 13 PI3HUM BIJICOTKOBUM BMICTOM
piOHOTO 3aMOBHIOBAYA - MICKY 200 30JI0IIIIAKOBOTO MaTepiaiy.

TakuMm 4MHOM, 13 TPOBEACHUX JOCTIKEHb MOXKHA 3pOOMTH BHUCHOBOK, IO
MIHIMAJIbHUNA BMICT Ap10HO1 (hpakiiii (0e3 ypaxyBaHHs MICKY, 1110 YTBOPIOETHCS I1]1 4ac
ApoOJIeHHST KepaM3HTy) Y CyMIIIl 3allOBHIOBAauiB Ma€ CTAHOBUTU He MeHIue 22%, a
MaKCUMaJIbHUM - He Oubie 39%.

[Tin gac migbopy poOoUMX CKIaAIB MPHU IOMY CJiJi BpPaxOBYBaTH BILIUB
CepelHbOI HACUITHOI I'YCTUHH 3alI0BHIOBAY1B Ha 3MiHY CEPEIHbOI I'YCTUHHU OETOHY, SIKa

HC MMOBMHHA IICPCBUINYBATH 3aJaHUX XaAPAKTCPHUCTHUK.
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1. 3MiHa cepelHbOI T'YCTUHU KePaM3UTOOETOHY 3aJI€KHO Bij
BMICTY 30JIOIIUIAKOBOT'O MaTepiaiy.
2. 3M1Ha MILIHOCTI IPX CTUCHEHHI KEPaM3UTOOETOHY 3aJI€KHO BiJl
BMICTY 30JIOLIJIAKOBOTO Martepiaiy.
Puc. 7. 3MiHU XapaKTEpUCTHK KEPAM3UTOOETOHY Ha APIOHOMY 3allOBHIOBAUl
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1. 3MiHa cepeHbOT TYCTUHH KEPaM3UTOOETOHY 3aJI€KHO BiJl BMICTY IICKY.
2. 3MiHa MIITHOCTI IPY CTUCHEHHI KEPAM3UTOOETOHY 3aJIe’KHO B1J] BMICTY IICKY.
Puc. 8. 3MiHM xapakTepUCTUK OETOHY Ha APIOHOMY 3allOBHIOBaYl

3 B&XKKOT'O TICKY
Ha ocHOBI pe3ynbTaTiB eKCIIEpUMEHTATBHUX JA00OPATOPHUX JTOCITIIKECHD

Oy po3po0JIeHI TaKi TEXHOJIOTIYHI PIIEHHS:

- BUTPATy LIEMEHTY Oy1b-IKO1 MapKu B OETOHI Ha ApiOHOMY 3allOBHIOBAYI 13
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30JI0IIIAKOBO1 CyMillll Mpu3HayaTy He MeHIne 220 kr/m3 , a Tpyu BUKOPUCTaHHI
3071 cyxoro BumaneHss He merire 200 kr/m3

- JUIsl TIPUTOTYBAaHHS KEPaM3WUTO30JIONUIAKOOETOHHOI CyMilli, 3 METOI0
OTPUMAaHHS KEPAM3UTOBOTO MICKY Ta aKTUBAallli 3epeH KEpaM3UTy, BUKOPUCTOBYBATU
TypOyJEHTHHI 3MIlTyBay 13 UUKIIYHUM PEKUMOM POOOTH Ta HEOOX1THUM 00'€eMOM
3aMicy;

- TIOPAJIOK 3aBaHTAXKEHHsSI MarteplajiB y TypOYJEHTHUN 3MIlyBay: KpyMHUN
3amoBHIOBaY 1 30% Big pO3paxyHKOBOI KUTBKOCTI BOJM (aKTHBAIlisl 3allOBHIOBadYa 3
roro apobaenusm 120 c) + Boja, 1110 3ayMImiIacs + ApiOHUHN 3aMoBHIOBAY + IEMEHT
(nepemimryBanns 150-180 c). [JoOaBku BBOJATBCA 3 JPYrol0 MOPLIEID BOJIU
3aMilIyBaHHS;

- OETOHHY CyMIII TPAHCIOPTYBAaTH Ha O0'€KT B aBTOOETOHO3MIIIyBayax, IO
3ano0irae ii po3miapyBaHHIo0. /{15 KepaM3UTO30JI011IIaKOOETOHHOT CyMIIll TPUBATICTh
TPaHCHIOPTYBAHHS BiJ MICIIS BUTOTOBJIEHHS JI0 MICIS YKJIAJaHHS HE TIOBUHHA OyTH
ourpmie 30 XBHIINH;

- PYXJHBICTb Yy MOMEHT BHMBAaHTOKEHHS 31 3MilllyBaua HE TMOBHHHA
nepeBuiyBat 9-12 cwm;

- IpU BUBAHTAXKEHHI OETOHHOI cyMmilll 3 OyHKepa B ONalTyOKy MEpEeKpUTTH,
BIJICTaHb MI>K HUKHBOIO KPOMKOIO OyHKEpa 1 TOBEPXHEI0, HA SIKY YKJIaIa€Thcs OETOH,
mae OyTu He Outbie 1,0 M. beToHHY cyMilll ¢iTijT yKJIaJaTH TOPU30HTATLHUMH IIapaMu
mupuHoro 1,5-2,0 M onHakoBoi ToBmmHM (15-30 cM) Oe3 po3puBiB, 3 MOCIITOBHUM
HANPsIMKOM YKJIaJJaHHs B OJWH OIK y BCIX IIapax. YKIaJaHHS HACTYIHOTO MIapy
OETOHHOI CyMII JIOMYCKA€EThCS 10 MOYATKY CXOIUTIOBAHHS OETOHY MONEPEIHbOrO
rapy,

- o0 YHMKHYTH PO3IIApYBaHHSA CyMilll BHCOTa ii BUIBHOTO CKHJAHHS HE
noBuHHa nepesunyBatu 1-1,8 M. Ilig yac 3aBaHTakeHHST OETOHOM OMATYOKH CTiH
BUCOTOIO 710 3 M Oa)kaHO 3/1ICHIOBATH MOady CyMilIi uepe3 OETOHOMITHUI X000T;

- OETOHHY CyMIII Y BEPTUKAIbHUX KOHCTPYKI[ISIX YIIUIBHIOIOTH TTMOMHHUMU

BiOpaTOopaMu: KpOK T[EpPEeCTaHOBKM BiOpaTOpiB HE TOBUHEH [EPEBUILYBATU

57



MOJIyTOPHOTO pajiiyca iXHbO1 JIii; rIMOMHA 3aHypeHHs BiOpaTtopa B OETOHHY CYMII
MOBUHHA 3a0€3MeUnTH 3ariuOJIeHHs HOro B paHilie ykiaaeHui map Ha 5-10 cwm;

- TPUBANICTh BIOPYBaHHA Ha KOXKHIN mo3uIlii ctaHoBUTH 20-30 c.
3aKiHYYIOTh YIIUIbHEHHS, KOJU OETOHHA CYMIII MEpecTae OciiaTd, Ha i MOBEPXHI
3'SIBJISE€THCS IEMEHTHE MOJIOKO 1 MPUTTUHAETHCS BUALICHHS OyIb0aIIok MmoBiTps;

- QU1 yUIIbHEHHS O€TOHHOI CyMillll B KOHCTPYKIISIX IEPEKPUTTIB
BUKOPHUCTOBYIOTHCS IMOBEPXHERB1 BiOpaTopu. TpuBasicTh BIOpyBaHHS B KOXKHOMY MICII
BCTAHOBJICHHS BIOpaTOpa 3aJICKUTh BiJ INTACTUYHOCTI (PYXJIMBOCTI) OETOHHOT CyMirri
1 CTAaHOBUTH He MeHIIe 45 ¢ 1 He OubIe 90 c.

- 3MallyBaHHSA ONaJTyOKH MPOBOJUTH 32 JIOMIOMOIOI €MYJIbCONY. Y 3MMOBHI
nepioJl eMyJIbCOJI IOBOAUTH O MAaCTHIIBHOI KOHCUCTEHIIIT IIJITXOM JI0JIJaBaHHS B HHOTO
COJIIPOBOI OJIMBH, MPHU 1IbOMY 0axkaHO 3MAalllyBaHHs MPOBOJUTU Ha TEIUTY ONMayOKy, a

€MYJIbCOJI IIEPE]T BAKMBAHHAM JOBOJIUTH 110 TeMreparypu +15-+20 °C.
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BucHoBxu

3071a-BUHOC € B@XKJIWBHM CHPOBHHHUM KOMIIOHCHTOM IS BHUPOOHUIITBA
eHeproepekTUBHUX  HizAproBaTux OeToHiB. CydacHl TEHIEHIT  PO3BUTKY
CJIEKTPOCHEPIeTUKM YKpaiHW Ta CBITOBI TEHJIEHIT KpaiH €Bpormeiicbkoro Corosy
o0 OOMEKECHHS BUKOPHCTaHHS aTOMHOI €HEPTreTUKH IMPUBEIYTh IO 3POCTAHHS
00CHT1B 30JI0IIUIAKOBUX BIJIXO/IIB.

3anmyueHHss TexHoreHHuX BiaxoaiB TEC B TexHOJOTiIO BUPOOHHUIITBA
HI3ApIOBaTOr0 O€TOHy, 3a0e3medye OJHOYAaCHO EKOHOMII0 CHPOBHHHHX 1
EHEePreTUYHUX PECYpPCiB Ha CTaJlii BUPOOHHUIITBA MaTEpiailiB, MOKpAIy€e €KOJOTTUHUM
CTaH JIOBKULIA, 3a0€e3Meuye eKOHOMIIO €HEPIeTHYHUX PECypCiB Ha CTafll yTpUMaHHs
Ta eKCIUTyartarlii Oy IMHKIB,;

HizaproBaTi 6eTOHM pi3HOI IIIITLHOCTI J03BOJISIIOTH OJIEPKATH ONTHMAJIbHY 3a
TEIJIO0NOPOM 1 IIHOK, JOBIOBIYHY Ta O€3ME€YHYy KOHCTPYKIIIO CTIHU. 3POCTaHHS
BUPOOHUIITBA HI3APIOBATUX OETOHIB JO3BOJUThL HAOJWM3UTH BIAHOCHI 0O0OCITH
OyIIBHMIITBA >KHUTJA JO €BPONEHCHKUX CTaHAAPTIB Ta CKOPOTH E€HEPIrOCIOKUBAHHS
KUTIOBUM (POHIOM.

Bennuesny edekTHBHICTH 3acTOCyBaHHS 3oJionuiakoBux BiaxoaiB TEC vy
BUPOOHUIITBI  OyJiBETBbHUX MaTepialiB JOBEICHA YHUCICHHUMU HAyKOBUMU
TOCIIKEHHSIMUA Ta MPAKTUYHUM J0CBioM. BoHa mondrae y 3MeHIIIEHHI BUTpaT
CUPOBHHHHMX  MarepiaiiB,  MaJMBHO-EHEPTETUYHUX  PECypCiB,  CKOPOUYCHHS
TE€XHOJIOTTYHOTO LUKITy BUPOOHMIITBA BUPOOIB, OJIIMIIEHHI IXHIX BiacTuBocTel. Kpim
IIOTO ICTOTHA EKOHOMISl JIOCSATAEThCS B PE3YyJIbTATI JIKBIJAAII 30JIONUIAKOBUX
Bi/IBaIiB. BujaneHHs 301 1 IJ1aKiB y BIJIBAJIM Ta yTPUMAaHHS BiJIBaJIiB BUMArae BUTPaTH
KosiocanbHuX KomTiB. Tinbku 3a 1 100y podotu Ha TEC notysxknictio 1 muH. kBT (32
Cy4YaCHUMH MacIITabaMH 1€ CEPEIHS SIEKTPOCTaHIlIsA) cramoeTbes 6mmu3pko 10000 1
BYTULIs i yTBOproeThest moHaA 1000 T 301u 1 miaky, mij] BiIBall AKUX (BUCOTOIO & M)
noTpiOHa 1Ioma moHaa 1 ra Ha pik.

Onnak HEOOX1THICTh BUKOPUCTAHHS 30JI0IIUIAKOBUX B1IXO/IIB MOB'sI3aHA 111€
1 3 iIXHIM LIKIJJIMBUM BITMBOM Ha HaBKOJIMIIIHE MPUPOJHE cepenoBuule. Po3nuneHus

3omu TEC mig ywac 11 306epiranHst y BiJBajax CTaHOBUTH HEOE3MEKy Il BOJHOTO U
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oco0nuBO TOBITpsiHOrO OaceitHiB. [100aM3y BijBadiB PI3KO MOTIPIIYIOTHCS YMOBH
KUTTS Jogeil. Tomy HeoOXiAHO SKHAaWIOBHIIIE BHUKOPHUCTOBYBATH 30JIOILIAKOBI
BIIXOMM B YyCIX MOXJIWBHUX HalpsMKaX, HaBiTh y THUX BHUMAJKaX, KOJIH IXHE
BUKOPHUCTAHHS HE Ja€ BIIUYTHOTO €eKOHOMIYHOTO €()EeKTy B IPOLIOBOMY BHPAKEHHI.

Buxopucranas 0araTOTOHHO)XHMX BIIXOJIB TEIJIOBOI EHEPTEeTUKH MPSMO
BIJIMOBIAAE 3aBAaHHIO PO3POOJICHHA Ta BIPOBAPKCHHS MAJOBIIXOJAHUX 1
OC3BIIXOHUX, pecypcos3Oepiralounx  TexHojorid. Bigxomu opHiei  ramysi
MIPOMUCIIOBOCTI -€HEPTreTUKH € IIIHHOIO CUPOBUHOIO /IS 1HIIIO1 Tajmy3i - Oy 1IBHUIITBA.

Takox 3omu 1 nwtaku TEC ycmimHO 3acTOCOBYIOTHCS B JIOPOKHBOMY
OyIIBHULITBI, y BHUPOOHUITBI MNIJIAKOCUTAIIB 1 30JIOCUTANIB (CKIOKPUCTATIYHI
MaTepialii 3 BUCOKOIO MIIHICTIO, TBEPJICTIO, TEPMIYHOIO Ta XIMIYHOIO CTIHKICTIO),
UIAKOBO1 BaTH TOLIO.

Takum yuHOM, BUKOpHCTAaHHS 30 1 nutakiB TEC nae MoXIuBICTh BUPOOISATH
HOBI edeKTUBHI BUIM OyJiBENbHUX MaTepialliB 3 MOJINIIEHUMHU OyiBeIbHO-
TEXHIYHUMHU BJIACTUBOCTSMH, A€ 3MOTY PI3KO 3MEHUIMTH KaliTajbHl Ta MOTOYHI
BUTPAaTU Ha CHOPY/KEHHS HOBHX Ta YTPUMAaHHS JIIOYHMX 30JI0BIABANIB 1 AIHOYMX
30JIOBIIBATIB 1, 3pEIITOI0, ICTOTHO 3HU3UTH COOIBAPTICTH  OJEPKYBAHOI

€JIEKTPOEHEPTii.
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