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PAIIIOHAJIbHUIT BUBIP KOHCTPYKTUBHO-TEXHOJIOTTYHOI CXEMU

3BYKOI3OJIAIII MIJIJIOTA Y MOHOJIITHUX 3/B
BATATOIIOBEPXOBHX KUTJIOBUX BYIUHKAX

Anomayis. Odun i3 20106HUX HEOOLIKIE MOHOLIMHUX 3AI300eMOHHUX OAZAMON0BEPXOBUX OYOUH-
ki — wym. IIponuxaiouu 6 Keapmupy, 6in cmae NPUUUHON NOOPASHEHHS, NEPeuKooto chy abo
30cepedcenoi pobomu. Hi 0ns k020 ne cexpem, wo sKicha 36YK0I301suis npumiens 6idizpac
BAINCTUBY POTb Y HAULOMY HCUMMI T HeOOXIOHA O1Ls. HAWL020 KOMPOPMHOZO CAMONOUYMMSL.

L[ cmamms npucesuena GUPIUEHHIO BANCIUBO20 NUMANHHS U000 36YK0I30LAYiT Ni0N02 i MOHO-
nimuux 3/6 6azamonosepxoeux Humioeux Oyounkax, a came 6id yoapnozo wymy. Y cmammi
PO3LIAHYMT KOHCIPYKMUBHO-MEXHOL0ZIUHT CXeMU 36YKOI30AUTT nio0zu Oecsimu Munie 3 6UKOPUc-
MANHSM PISHUX Mamepianis i ix KomOinayii 0ns 00CsZHeHHs HOPMAMUBHUX BUMOZ 36YKOI30LAUT
6i0 ydapnozo wymy.

Y subopi naibinvus payionarvHoi KOHCMPYKMUBHO-MeEXHOIOZIUHOT CXeMU BUKOPUCTOBYBANUCS. Pe-
3y lomamu NOPIBHAILHO20 AHANI3Y OPZAHI3AUIUHO-MEXHOI0ZIYHUX NOKASHUKIG Y PA3L GIAUMYBAH-
sl 36YKOI30AUTT NION0ZU, A MAKONC NOKAZHUKIU NPUBE0eH020 YOAPHOZ0 UWLYMY, OMPUMAHT 6 Pe3lyib-
mami nposecents Hamypux eunpooyeans.

Hamypni eunpodyeauﬂﬂ Oy nposederni 6 Oyounkax, uo cnopyooytomocs. Bio eubpanoi xon-
CIPYKMUBHO -MEXHOL02IUHOT cXemu Oye 3aneicami mexHoI0zis BUKOHAHHS KOICHOZ0 Muny nio-
J02U, G 8 MAUOYmuvomy i Kompopm mewranuie xeapmupu. Ilopinsnus KOHCMPYKMUBHO-MEXHO-
JOZIHUX CXeM Y MatloymHuvomy 003601umy 00CIIOUMU i PO3POOUMU CYUACHY | BUCOKODEKMUBHY
KOHCTPYKMUBHO -MEXHOJOZIUHY CXEMY KOHCMPYKUE 36yK0i3015uii nidnozu.

Pesynvmamom npoeedenns namypuux 6unpodyeéans ma nopisHIIbHOZ0 AHANISY OPaHi3ayill-
HO-MEXHON02IYHUX DilleHb BLAUMYBAHHS KOHCMPYKMUBHO-MEXHOI0ZIUHUX CXeM 38YKOIZ0LAUTL
ni0021L, G MAKoNC 34 BUOPAHUMU Kpumepismu ma 6i0noeiono 0o 6aivnoi wxan 003601ul0 6UOPa-
mu HaOLbUL PAUIOHATLHULL | ePeKMUBHULL Bapianm <Naasaiouoi» nidiozu Ha OCHOBL Mamepianie
«Axynexcs i «Izonxkan Fines (noricmuponbemon i3 sanoeuiosauem <Ilonimepm Fines) — Tun 1,
indexc nasedenozo pisns yoapnozo wymy cmanosumv Lwn=>50 0b.

Brawmysanns KoncmpyxmugHo-mexnonoziuHOL cxemu 36YK0i305UlL nionoeu Tun 1 do3eonse snusumu
piseny nouamxoeozo (3anizobemonna nauma 6es nokpumms) yoaprozo wymy 6 npumiwenii na 37,5%.
Kniouosi cnosa: 3syxoizonauis, yoapuuii wym, <niaeaiouas» nidnoea, OGazamowaposa
cucmema.

ITocranoska npo6semu. Pobora mpricssiueHa
BUPIIIEHHIO BasKJINBOI pobeMu BUOOPY paili-
OHAJIBHUX TEXHOJIOTTYHUX PillleHb I[TPUCTPOIO
3BYKOI30JI41lll  MIKIIOBEPXOBUX  IEPEKPUTTIB
Yy MOHOJIITHOMY JKUTJIOBOMY OY/iBHUIITBI IILJIsI-
XOM MPOBE/ICHHSI TOPIBHSJIBHOTO aHAJI3y Op-
raHi3aIifHO-TeXHOJOTIYHUX TMOKA3HUKIB y pasi
BJIAIITYBAHHS 3BYKOI30JI11i1 IEPEKPUTTIB 3 BU-

KOPHUCTAaHHSIM PI3HUX MaTepiasiB 1 1X KOHCTPYK-
TUBHO-TEXHOJIOTIYHUX 0COOTMBOCTEIL.

AHnaii3 ocraHHixX nociaipkenb. OnUH 3 TOJIOB-
HUX HEIOJIKIB 0araTornoBepXOBUX OyIWHKIB —
1yM. SIK ByJIMYHMI, Tak i Bif cyciiB 1o OyauHKY.
[Tponukatoumn B KBapTUPY, BIH CTAE TPUYMHOIO T1O-
JIPA3HEHHSI, MEPEIKOI0I0 CHY ab0 30CepeKeHOl
pobotu. TTommpeHHs 1mymiB mokasaxe Ha puc. 1.
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Puc. 1. TTommpeHHst myMy B MOHOJITHOMY OYAMHKY

Hi a5 xoro He cekper, 1110 SKiCHa 3BYKO0130-
JISALiA TPUMIIIEeHb BiJIiTPa€ BaKJIUBY POJib y Ha-
IOMY JKUTTI 1 HeoOXiHa [t HAIIoro KoMdopT-
HOTO CaMOIIOYYTTSI.

PospisHgioTh Ba OCHOBHI BUU HIYMY: IIO-
BITPSIHUN 1 cTpyKTYpHUIL. CepenoBuiieM moIim-
PEHHSI TepIIoro CIYKUTh TIOBITPS, APYTOro —
TBepe Tio. /o MOBITPAHOTrO HIYMY HAJIEKUTD,
HAIPUKJIA]], PO3MOBA JIIO/Iel y CyCiJiHIi KiMHATI
abo TeseBizop, mo npamioe. CTPYKTYPHUH IyM
MOJKYTh BUKJIUKATH MeOJIi, 10 MePecyBaiOThCs
0 /71031, ab0 CTYKIT MOJIOTKA, HAJEKUTH 10
HalOiIbII HEIIPHEMHOTO HOT0 BULY — yAapPHOTO,
SKAN MOJKHA TIOYYTH, MepedyBaodl HaBiTh Ha
3HauHIl BijcTani Bix mxkepena (yaapu mo Gara-
pei IIeHTPaJbHOTO ONaJIeHHsI Ha TepIHIoMYy I0-
Bepci OyIMHKY, HalleBHO, MOYYIOTh MEIIKAHI[ Ha
cboMoMy) [7, c. 324].

Axio piBeHb 13011 MOBITPSHOTO IIYMY
MIKIIOBEPXOBUX ~ MEPEKPUTTIB  BU3HAYAETHCS
nepi 3a Bce MACUBHICTIO 1 TOBI[UHOIO IJIUTU
HEPEeKPUTTS, TO CTOCOBHO 130JIAIHl YIapPHOTO
nyMy mpobJieMa 3aBKAN BUPINIYEThCS 32 paxy-
HOK JIO/IaTKOBUX KOHCTPYKILiil [6, c. 161].

Haitaxusimmm i HalieeKTUBHIMNUM CIIO-
coboM 30iIbIIEHHS 130/ yAapHOTO IIyMy
3 TOUYKH 30py OYAiBEIbHOI aKyCTHKH € BJIAIITY-
BaHHS KOHCTPYKIIi1 «IIJIABAIOYOI» ITiJIJIOTH.

Y 3arajpHOMY BUIIQJIKY ILJIlaBalovya IijIjio0-
ra sBjis€ co0OK MACHBHY CTSKKY 3 OETOHY
ab0 TIeMEHTHO-TIIAHOI CyMillli, MOKJIaeHy Ha
Mi’KIIOBEPXOBE IIePEKPUTTS MOBEPX 1Iapy MPYK-
Horo Matepianay. CTskKa MJIaBaloyuoi Miforu
He IMOBMHHA MaTH HISIKMX KOPCTKUX 3B’SI3KiB
3 OTOPO/IKYBAJbHUMU KOHCTPYKIIISAMU, TOMY ii
Bi/UII/IIOTD Bijf GIYHMX IOBEPXOHD CTiH i ITepero-
POJIOK TIPY>KHUMU MPOKJIaZKamMu (aeMidepHoio
cTpiukoio) [4, c¢. 144]. Ak marepian i30Js1tiii-
HOTO 1apy, K MPABUJIO, 3aCTOCOBYIOTHCS IIJTUTH
3 aKyCTHYHOI MiHepaJbHOI BaTh Ha 6a3ajbToBiil
ab0 CKJIOBOJIOKHUCTIH OCHOBI ab0 pi3Hi criHeHi
ToJTiMepHi PyJIOHHI MaTepianu [J, ¢. 151].

4

3BYKOI30JI11i51 1IJIaBAIOYO] MiJIJIOTH 3aJI€5KUTh
BiJl MACUBHOCTI CTSIKKH 1 TIPY’KHUX BJIACTUBOC-
Tell MaTepiay MPOKJIAJIKH 1, 9K MPABUJIO, CTAHO-
Buth ALn, w = 23-28 nb. 3xebinbimoro 3acto-
CyBaHHS BUCOKOE(MDEKTUBHUX 3BYKOI30ISTIITHIX
MaTepiaiiB JIO3BOJIIE JIOMOTTUCSI 3HUKEHHS
VIQPHOTO IIIyMy Ha BEJUYUHY, 10 MEPEeBUIIYE
40 nb [1, c. 45; 2, c.164].

Mera poootn. Meroio crarti € Bubip i 00-
I'PYHTYBaHHS  KOHCTPYKTUBHO-TEXHOJOTITHUX
pillleHb 3BYKOI30JIAI1 NEPEKPUTTIB Y MOHOJIT-
HOMY JKHUTJIOBOMY OY/IiBHUI[TBI.

[ JocATHeHHS MeTH BHU3HAYeHO Taki
3aB/IaHHS: JIOCJIIUTH BIJIUB KOHCTPYKTUBY IIi/I-
JIOTM Ha 3BYKOi30J110104i BJACTUBOCTI; TIPOBECTU
HOPIBHSHHSA TEXHOJIOTl BUPOOHMI[TBA POOIT;
MIPOBECTU TIOPIBHAJIBHUN aHAJ3 OpraHisalliii-
HO-TE€XHOJIOTIYHUX [MOKA3HUKIB.

Jlist 1boro HeoOXigHO BUOpaTH Matepiaiu
1 KOHCTPYKTUBHO-TEXHOJIOTIYHI CXeMHU Y iX TIPU-
CTPOI, @ TAKOXK TIPOBECTHU TOPIBHSJIBHY OIIHKY.

Peayabratu. JlocmijzkeHHS TIPOBOAMJINCH
B HATYPHHUX YMOBaxX y NPUMIIIEHHSX OyIiBesb,
IO CTIOPY/IKYIOTHCS, B SIKUX ITIJIJIOTa BJIAIITOBA-
Ha Ge3 (iHimHOI 06POOKK 3 KiIBKOMA PISHUMUI
KOHCTPYKTUBHO-TEXHOJIOTIYHUMU  PillIeHHSIMU
Ha OCHOBI TaKUX MaTepiasiB, SIK:

— «Izosnkam» (mosictuponbeToH i3 3armoB-
HioBaueM <«llomitepm») — mosermiena cyxa cy-
MINI JIJIg BJAAIITYBAHHS TEIJI03BYKO130S11ITHO1
CTSIKKH, SIKa HAJIEKWUTH 0 KJIACY JIETKUX GeTo-
HiB. CyMilll CKJIAAETHCS 3 TIEMEHTY 1 3aTIOBHIO-
Baya — IHEPTHUX TPaHyJ CIIHEHOTO TOJICTUPO-
ay (III 4—6 mm), 3 BUCOKOIO TEIJI0I30IAIIHHOI0
MOTYSKHICTIO, 0OpOOJIEHNX CIEeNiaJbHOI TIPH-
CaJIKOIO, 1110 CIIPUSE OTPUMAHHIO OJIHOPIIHOI CY-
Milri y pasi poboTH 3 HacocaMi i PiIBHOMipHOMY
PO3MO/ILITy PO3YUHY;

— «Izoaxkan Fine» (momictuposnberoH i3 3a-
nosHioBaueM «Ilomitepm Fine») — monertie-
Ha cyXa CYMIlll /IJIs BJANITYBaHHS TEIJO3BY-
KOI30JIAMINHOI CTSIKKM, SKa HAJEXKUTDh [0
Kjaacy Jerkux OeroniB. CyMmill CKJIaJAETHCS
3 IEMEHTY 1 3all0BHIOBAYA — iHEPTHUX TPaHY.JI
cunigenoro nogictupoay (I 2—4 mm), 3 Buco-
KOIO TEII0i30IAIiHOI TTOTYKHICTIO, 06pOo-
OJIeHUX CIENiaJbHO0 MPUCAIKOI0, IO CIPHIE
OTPUMAaHHIO OZHOPiAHOI cymimi y pasi pobo-
TU 3 HAacocaMU 1 PIBHOMIPHOMY pPO3HOIiIY

PO3UMHY;
— 3BYKOI30JISI[IOHHOE KOMIIeHcalliiiHe 110-
kputtsi  «IliHomoOMicTUpOMBbHI  TpaHyJu  Ha

MPY/KHOMY ~ B'SI3KOMY»  sIBJISIE  €CO0OI0  TOTO-
By /IO 3aCTOCYBaHHSI TPaHYJbOBAHY CyMilll
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(rpanymm 11T 6-8 mMMm) emacTudHOTO BiOPOi30-
JIIOYOTO MaTepiasy, SKa TIcas HaHeceHHS Ha
TMOBEPXHIO TICPEKPUTTS BUKOHYE (byHKuHo 3BY-
KO0130JT1010401 MPOKIA/KI MiX CTSKKOIO 1 Tiepe-
KPUTTSIM Y KOHCTPYKIT MJIaBAIOUUX TTi/IJIOT;

— pyJoHHUI MaTepian «AxydJexrcy, OCHOBY
SIKOTO CTAaHOBJISATH CIEIiaabHO 00pob/IeHi morie-
GbipHi BooKHa, po3pobJIeHi BiIMOBIAHO 0 aKTy-
AJTBHUX BUMOT 3 aKyCTUKU TIPUMITIIEHD i CJIYKaTh
7S TIOTJIMHAHHS yapHoro 1ymy. Matepian Bu-
KOPHUCTOBYETBCS SIK 3BYKOI30JI10I0UA TTi/IKIA/IKA
B KOHCTPYKIIISIX ILJIaBAlOYUX MIJJIOL, SIKa € IIa-
POM MiXK CTSKKOIO 1 (DIHITIHUM MOKPUTTSM TTijI-
Joru (JliHOJIEYyM, JTaMmiHaTt, mapket). Kpim 1p0ro,
Axkydaexc MOKe CIYKUTH MPYKHUM IAPOM ITijT
BUPIBHIOBAHOIO CTSIKKOIO JIJIS JIOJIATKOBOI 130-
JISATIL Bijl yIapHOTO HIyMY;

— camoBwupiBHIOOUa cTskKa “Ceresit CN-69”
JIJIS1 ATOTOBKY TIOBEPXHI MIJIZIOTH MM1]] YKJIQAKY
nokpuTTiB (ToBIMHA Mmapy 3—20 mm). CamoBU-
piBaioioua cymim “Ceresit CN 69”7 nmpusnauena
JIUIST BUPIBHIOBAHHST OETOHHHMX OCHOB Ta CTSZKOK
MiZIJIOTH 3 1[eMEeHTHO-MINAaHUX PO3YUHIB, JIeT-
KOr0 OETOHY 3 MOAAJBIINM YKJIAJaHHSIM TaKHUX
MOKPUTTIB, fIK JIIHOJEyM, KOBPOJIH, JIaMIHAT,
KepaMiyHa minTka, uTka [I1BX, Ta inmmx no-
KPUTTIB y KUTJOBUX, TPOMA/ICHKHX, aJIMIHICTpa-
TUBHUX Ta MOOYTOBUX MPUMIIIEHHSX 3 MaJIO0
IHTEHCUBHICTIO /il BOJIOTH;

— eJJACTUYHUH 3aKPUTOMOPUCTHIA MTIHOTIOJIie-
TUJIEH 31 3IIUTOI0 MOJEKYJSIPHOI0 CTPYKTYPOIO
“Izolon Base” mpejcraBieHnil y MUPOKOMY JIi-
amazoni tosiuH (0,8-50 MM) i misbHOCTI (BiA
25 mo 20 xr/m?), 110 BOJIOMIE YHIKAQJIbHUM MO-
€IHAHHAM (1)13I/I‘IHI/IX 1 XIMIYHUX BJIACTUBOCTEH;

— IIYMOI30JIAIIHWH 11ap Ha OCHOBI MaTepi-
ary “Gum Gum Spray” BUKOPUCTOBYIOTH [IJISI
3BYKO130JI11i1 BiJl yrapHux mymis. Ilepeminry-
BaHHS JIBOX KOMIIOHEHTIB 130JA1IITHOTO MaTe-
piany, a came TpaHyJ Kayuyky SBR 3 KoHTp-
O0JTbOBAaHUM PO3MIPOM 3€pHa 1 IOJIMEPHOTro
CIIOJIYYHOTO, BiZOYBa€ThCst O€3MOCEPeHhO Ha
OyziBesbHOMY Maiizanunky. [oToBa cymimr Ha-
HOCUTBCST Ha TOBEPXHIO MiJICTABM HAIMJIEHHSM
TOBIIMHOIO 10 5—7 MM. OCOGJMBICTIO TaKoOro
HaIWJIEHHS € Te, 10 Ha MOBEPXHi CTBOPIOETHCS
CYIIJIbHUN 3BYKOI30JISIIMHUI KOHTYP.

TakuM umHOM, OyJIM BJANITOBAHI Taki KOH-
CTPYKTUBHO-TEXHOJIOTIUHI CXeMU 3BYKO130JI51-
HiftHux miggor, a came: Tunm 1 — 56 MM — 1/1
crskka M 150, 4 MM — migkaanka «Akydaekcy,
20 mm — <«Izoskan Fine» (mosictuponGeroH i3
zanoBHIOBaueM «Ilomitepm Fine»), 180 mm —
K /0 TLINTA.

Tun 2 — 60 mm — 11/11 cTskka M 150, 20 M —
«IlinomoMCTUPOIBbHI TPaHyJU HA KOPCTKOMY
B's13kOMYy», 180 MM — 3k/6 TiTHTA.

Tun 3 — 80 mm — 11/t cTskka M150, 4 Mmm —
miakTaaka «Akydiexes, 180 mm — /6 mmTa.

Tumn 4 — 40 mm — 11/11 cTszkka M 150, 4 MM —
migkaaaka «Akydaekc», 50 MM — <«I3osKamn»
(momictuposibeTon i3 3amoBHIiOBaueM  «Iloi-
Tepm» ), 180 MM — /6 mumTa.

Tum 5 — 50 mm — 11/1 csskka M 150, 4 Mmm —
migkaaaka «Akydaekc», 50 MM — <«I3osKams
(mosictuposibeTon i3 3amoBHIOBaueM «Iloi-
Tepm»), 180 MM — /6 mmTa.

Tun 6 — 50 mm — 11/ cTsizkka M 150, 8 Mmm —
migknaaaka «Akydiekc», 50 MM — <«I3osKamny
(mosictuposibeton i3 3amoBHIOBaueM «Iloi-
Tepm»), 180 MM — /6 TIHTA.

Tun 7 — 60 mm — 11/ cskka M 150, 4 Mmm —
migkaazka «Axydraexcs», 20 MM — caMOBUPiBHIO-
foua crsokka “Ceresit CN-69”, 180 MM — /6
TJTATA.

Tun 8 — 70 MM — 11/11 cTsiskka M 150, 10 Mmm —
migknaaaka “Izolon Base”, 180 Mmm — /6 mmTa.

Tun 9 — 50 MM — /11 crskka M 150, 10 My —
map “Gum Gum Spray”, 180 Mmm — /0 mmTa.

Tum 10 — 50 mm — 11/11 cTszkka M 150, 50 Mmm —
«I3omKar» (TOJCTUPOJIOETOH i3 3aMOBHIOBAYEM
«[Tomitepm»), 10 mm — map “Gum Gum Spray”,
180 MM — /6 1mTa.

Texuosoriss BUKoHauHs pobitT. Opranizariiii-
HO-TE€XHOJIOTIUHI TIPOIECH 1 TPUCTPOI KOHCTPYK-
TUBHO-TEXHOJIOTTYHOI CXeMU 3BYKOI30JI41111 TijI-
gorrt Tun 1, Tum 4, Tun 5, Tun 6.

1. igroroBui po6oty. BupisHioBaHHS MIHTH
HepekpuTTs (3a1MBKa 3arinbIeHb 1 KaBepH, Bijl-
OUTTST BEJMKUX HAILIMBIB OETOHY), a TaKOXK 3a-
KJIQJIEHHST PO3UYMHOM KpillJieHb (hacaHol MIUTH
10 TUTUTU TIEPEKPUTTS 1 3aKJIaJeHHs PO3YMHOM
reo/Ie3NYHNX OTBOPIB Y TIJIUTI MIEPEKPUTTS.

MonTax pemrdepHoi CTPiuKH 10 TepuMeTpy
HpI/IMlmeHb (puc. 2), mpubupanHs HOBerHl BiJ[
CMITTSI, @ TAKOK 3HETMJIIOBAaHHS TOBEPXHI.

Puc. 2. MonTax nemmndepHoi cTpiukn
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2. BnamryBamnsa wmatepiany  «[3omkams
(nmomictuposberon i3 3anosHioBayem «IloJi-
Tepm» ) /«I3onkan Fine» (mosictuposnberon i3
3anoBHioBaueM «I[lositepm Fines). Iligrorosui
poboTu (3amic i mogava MaTepianmy, MiIHSATTS
iHCTpyMeHTy, iHBeHTapio Ha moBepx). IIporec
IIPUCTPOIO MaTepiaay MmoKazaHWi Ha puc. 3.

Puc. 3. Bramrysauns marepiany «I3omkarn»
(mosticTHpOIGETOH 13 3aMOBHIOBAYEM
«ITomitepm»)/«I30mkan Fines (momicrupoaberon
i3 3anoBHioBaueM «Ilomitepm Fine»)

3. BaamryBanus matepiany «AkydJexcs.

3.1. IligroroB4i pobOOTH MAJIST BJIAIITYBaHHS
Matepiany «AKydiekcs:

A) YactkoBe 3a6MBaHHS NOBEPXHI OKPHT-
TS B MICIAX YTBOPEHHs KAaBEPH 1 MPUMUKAHHS
TpyO omajenHss Matepiasom «I3oskam» (mosic-
TposIOeTOH i3 3anoBHioBaueM <«Ilomitepm» )/
«Izomkan Fine» (mosicTuposibeToH i3 3amoBHIO-
BaueM <«llomitepm Fine»), 3auncTka HaIJIMBIB
10 paHille BUKOHAHIN TOBEPXHI.

b) Ouumenns pemmndepHoi cTpiuku Bij 3a-
OpynHeHb MaTepiasoM «I3osKkars (momicTHpo-
GeroH i3 samosHioBaueM <«Ilomitepm»)/«I30-
kain Fine» (mosicTuposGeToH i3 3amoBHIOBaYEM
«ITomitepm Fine»).

3.2. Yxnamanusi Matepiany <«Akydiekcs.
[TpoBoaUTBCA HIISIXOM NPUKJICIOBAHHA PYJIOHIB
MaTepiajgy OfWH 3 OJHUM APMOBAHUM CKOTYEM
3 HaxsectoM 5—10 cM, a TaKOK NPHUKJE0BaH-
HAM pyJIOHY 10 Aemmdepnoi crpiuku. IIporec
yKJIalaHHs Matepiany «Akydiekc» MmokasaHui
Ha puc. 4.

Puc. 4. BranrryBanusa matepiany «Axydaekcs

4. BramTyBaHHS 1IeMEHTHO-TIIIAHOI CTSIKKA

(puc. 5).

Puc. 5. BraurryBanus /1 CTSOKKE 110 MaTepiasry
«Axydaexcs

OpranizaItiitHo-TexXHOJIOTIYHI TIPOIeCH BJIalll-
TYBaHHS KOHCTPYKTHBHO-TEXHOJIOTIYHOI CXeMU
3ByKoizouiAtii migmorn Tum 2.

1. izroroBui po6otu. BupiBHioBaHHS TIHTH
HepekpuTTs (3aaMBKa 3aranbIeHb i KaBepH, Bijl-
OUTTS BEJMKKX HAILIMBIB OETOHY), a TaKOXK 3a-
KJIaJIeHHsI PO3YMHOM KpirieHb (pacaaHol TInTh
N0 TJIUTU TEePeKPUTTS 1 3aKJIaJileHHS PO3YNHOM
reo/Ie3NYHNX OTBOPIB Y TIJIUTI TIEPEKPUTTS.

MoHnTaxk nemidepHoi CTpiuku 1Mo TepUMeTpy
an/IMuueHb (puc. 2), mpubupanHs HOBerHl BIiJ[
CMITTS, a TAKOXK 3HEMUJIIOBAHHS TIOBEPXHI.

2. BnpamrtyBamna wmarepiany «llimomomic-
TUPOJIbHI TPaHYJM Ha >KOPCTKOMY B'S3KOMY»
(puc. 6).

OpranizalfiifHo-TeXHOJIOTIUHI MPOoIlecH BJIalll-
TYBaHHS KOHCTPYKTHUBHO-TEXHOJIOTIYHOI CXeMU
3ByKoizosaii miggmorn Tum 3.

1. MligroroBui poborn. BupiBHioBaHHS TLIH-
TH HepPeKpUTTs (3aJnBKa 3araib/eHb 1 KaBepH,
BiIOMTTSI BEJIMKUX HAIUIMBIB OETOHY), a TaKOX
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3aKJIJIeHHST PO3YITHOM KPITlJieHb (hacapHoi Ti-
TH JI0 TIJIUTH TIEPEKPUTTS 1 3aKJIaJ€HHS PO3UM-
HOM T€0JIe3NYHUX OTBOPIB Y TIJIUTI MIEPEKPUTTS.

MoHnTaxk nemigepHoi CTpiuku 1o HepuMeTpy
npuMiniens (puc. 2), TpruOupaHHs OBEPXHi Bi
CMITTS, @ TAaKOXK 3HENNUJIIOBAHHS TIOBEPXHI.

2. Yknananus marepiany «Axydriexcs. IIpo-
BOJUTHCA TIJISXOM TPUKJICIOBAHHS PYJIOHIB
Marepiajay OfINH 3 OJHUM apMOBAHUM CKOTYEM
3 HaxsectoM 5—10 cM, a TakoX TNPUKJIEI0BaH-
HSM pYJIOHY 710 femiicepHoi cTpiuku. IIporec
yKJIalaHHs Matepiany «Akydiekc» mokazaHuii
Ha puc. 4.

Puc. 6. IIpornec BramryBanHs MaTepiany
«ITiHomOMCTHPOIBHI TPaHyJIHN
Ha KOPCTKOMY B’SI3KOMY»>

3. BramTyBaHHS 1IeMEHTHO-TIIAHOI CTSKKA
(puc. 7).

Puc. 7. BnamtyBanHs 11/ CTSKKA
no matepiany «[liHonomicTHposbHI rpanyin
Ha JKOPCTKOMY B’I3KOMY»

3. BramTyBaHHS 11eMEHTHO-TIIAHOI CTSIKKA
(puc. 5).

OpranizaiiiiHo-TeXHOJOTIUHI TIPoIecH BaIll-
TYBaHHS KOHCTPYKTHBHO-TEXHOJIOTTYHOI CXeMU
3BYKoi30Js1lii mijgorn Tum 7.

1. Iligrorosui poboTu. BupiBHioBaHHS ILIUTH
MepeKpUTTs (3aTMBKa 3arinbIeHD i KaBepH, Bijl-
OUTTS BEJMKKUX HAILIMBIB OETOHY), a TaKOK 3a-

KJIaJIeHHS PO3YMHOM KPiTlJieHb (pacaaHol TInTh
70 TITUTU TIEPEKPUTTS 1 3aKJIaIeHHS PO3YIMHOM
reoIe3NYHNX OTBOPIB Y TIJIUTI IEPEKPUTTS.
MonTax pemrdepHoi CTpiuKy 1Mo TepUMETPY
HpI/IMlIJ_[eHb (puc. 2), npubupaHHsa HOBerHl BiJl
CMITTSI, a TAKOXK 3HENUJIIOBAHHS TIOBEPXHi.
2. BnamTyBaHHS CaMOBUPIBHIOIOUOI CTSKKU

“Ceresit CN-69” (puc. 8).

Puc. 8. [Iportec BaamTyBaHHs CaMOBUPIBHIOIOUO1
crsukkn “Ceresit CN-69”

3. Yknanauus marepiany «Axydaexcs. [IpoBo-
JIUTHCS MLJISIXOM [TPUKJICIOBAHHS PYJIOHIB MaTepia-
JIy OJTVIH 3 OIHIM aPMOBAHUM CKOTYEM 3 HAXJIECTOM
5-10 oM, a TakoX TPUKJICIOBAHHSIM PYJIOHY 0
nemricepHoi crpiuku. [Iporec ykmananus matepi-
any «Axydieke» nokasanuii Ha puc. 4.

4. BnamTyBaHHS 11eMEHTHO-TIIIAHOI CTSIKKA
(puc. 5).

OpranizailiiiHo-TeXHOJIOTIUHI TPOIeCH BJIAII-
TYBaHHS KOHCTPYKTHBHO-TEXHOJIOTIYHOI CXEMU
3ByKoizostii migamorn Tum 8.

1. izroroByi po6ory. BupiBHiOBaHHS IINTH
HePEeKPUTTs (3a1MBKa 3arnbIeHb 1 KaBepH, Bijl-
OUTTS BEJIMKMX HAIUIMBIB OETOHY), a TaKOX 3a-
KJIaJleHHsT PO3YMHOM KpirieHb hacaaHoi MInTH
710 TJIUTU TIEPEKPUTTS 1 3aKTaJIleHHS PO3UNHOM
reo/Ie3NYHNX OTBOPIB Y IIJIUTI TIEPEKPUTTS.

MonTax pemrdepHoi cTpiuky 1mo TepuMeTpy
HpI/IMlmeHb (puc. 2), npubupanHs HOBerHl Bi/J[
CMITTSI, @ TAKOXK 3HENUJIIOBAHHS TIOBEPXHI.

2. Yknaganus matepiany “Izolon Base”. ITposo-
JIUTHCS MIJISIXOM TIPUKJICIOBAaHHS PYJIOHIB MaTepia-
JIy OJTVH 3 OJTHUM aPMOBAHUM CKOTYEM 3 HAXJIECTOM
5—10 cM, a TakoX TPUKJIEIOBAHHSIM PYJOHY IO
nemripeproi crpiuku. [Iporiec yknazanusa marepia-
ay “Izolon Base” nmokasamwuii Ha puc. 9.

3. BramTyBaHHS 1IeMEHTHO-TIIIAHOT CTSKKN
(puc. 5).

OpranizaiiiiHo-TeXHOJIOTIUHi TIPOIecH BJIalll-
TYBaHHS KOHCTPYKTHBHO-TEXHOJIOTIYHOI CXEMU
3ByKoizoJsttii migmoru Tum 9.

1. TligroroBui po6oru. BupiBHIOBaHHSA I1LIK-
TH HEePeKpPUTTs (3alUBKa 3araubIeHb i KaBepH,
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BiIONTTS BEJIMKUX HAILIMBIB OETOHY), a TaKOX
3aKJIaJIeHHST PO3YMHOM KpiTieHb (pacagnoi mim-
TH /10 TUIUTH TIEPEKPUTTS 1 3aKJIaJIeHHST PO3Un-
HOM T'e0/Ie3MYHIX OTBOPIB Y IJIUTI EePeKPUTTSI.

MounTax nemidepHoi CTPiuKy 1o MePUMeTpy
npumMiniens (puc. 2), npuOMpaHHs MOBEPXHi Bif
CMITT, @ TAaKOXK 3HEMUJIIOBAHHS ITOBEPXHI.

2. Ilpuctpiit marepiany “Gum Gum Spray”
BUKOHYETHCsI criocob6om HanuienHst (puc. 10).

TR N VTR

Puc. 10. [Tporec nammenns marepiany “Gum Gum Spray”

3. BramTyBaHHS 1IeMEHTHO-TIIAHOI CTSIKKA
(puc. 11).

Puc. 11. BramryBanHs 11/ CTSKKY 110 MaTepiary
“Gum Gum Spray”

OpranizaiiitHo-TeXHOJOTIUHI TTPOIecH BIAIIl-
TYBaHHSI KOHCTPYKTHBHO-TEXHOJIOTIYHOI CXEMU
3ByKoizoJistii mignorn Tum 10.

1. Iigrorosui poboTu. BupiBHioBaHHS ILIUTH
HepeKpuTTs (3aaMBKa 3araInbIeHb i KaBepH, Biji-
OUTTS BEJMKKMX HAILIMBIB OETOHY), a TaKOK 3a-
KJIQJIeHHS PO3YMHOM KpirJieHb (pacagHol TIuTh
70 TUTUTU TIEPEKPUTTS 1 3aKJIaIEHHS PO3YTHOM
reojIe3NYHNX OTBOPIB Y TIJIUTI MEPEKPUTTSI.

MoHnTax nemigepHoi CTpiuku Mo nepuMeTpy
npuMiniens (puc. 2), TprubupaHHst TIOBEPXHI Bij
CMITTS, @ TAaKOXK 3HENNUJIIOBAHHS TTOBEPXHI.

2. Ilpuctpiit marepiany “Gum Gum Spray”
BUKOHYEThCS criocoboM HammieHns (puc. 10).

3. Ilpuctpiit matepiany «I3omkamy» (mosic-
TposibeToH 13 3amoBHioBaueM <«IlomiTepm»).
[TigroroBui poboTu (3amic i mogada Matepiany,
HiIHATTS IHCTPYMEHTY, iIHBEHTApIO Ha MOBEPX).
[Iponiec mpuctporo Marepiajdy HMOKa3aHUI
Ha puc. 3.

4. BramTyBaHHS 1IeMEHTHO-TIIAHOI CTSIKKA
(puc. 12).

Puc. 12. BramryBanHs 11/ CTSKKY 1T
o Marepiany «I3omkams (MOIICTHPOIOETOH
i3 3anoBHI0BaueM «Ilomitepm»)

3rigno 3 JIBH B.1.1-31: 2013 «3axuct Tepu-
TOpIit, OYAMHKIB i CIIOPY/L Bifl IITyMYy», MizKITOBEP-
XOB€ TIePeKPUTTS TIOBUHHE MATH 1HAEKC IpUBe-
JIEHOTO PiBHA YJIaPHOTO LIYMY IIiJ[ IEPEKPUTTSIM
Lnw < 55 nb.

BumipioBanHg 3BYKOi30JI41i1 TPUBEIEHOTO
VIApHOTO LIYMY CKJIQJA€TbCS 3 TaKUX eTalliB:
IIITOTOBKA /10 BUMPOOYBaHb MPUMIIIEHb; BUMi-
PIOBaHHA PiBHSI YAAPHOTO LIYMY Iijl TIePEKPUT-
TSAM y Pa3i CTBOPEHHS HA HbOMY YJAPHUX BILIN-
BiB; 006poOKa Pe3yIbTaTiB BUMiPIOBaHb.

ImiTaiiga ypapHoro mrymy HpOBOJUJIACH 3a
nonoMoroto yaapHoi Mamuau Y M-10. Bumipio-
BaHHS MIyMiB BiZIGYBAJIOCS 3a JOMOMOTO0 IIIy-
momipa Exodisika-110A.
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JlocaipkeHHs TIPOBOIMJINCS B KiJIbKA €TalliB.
Ha nepmomy erami 6y0 BU3HAYEHO IIOKA3HU-
KM iHJIeKCYy TIPUBEJIeHOTo yAapHoro mymy. Ilpu
[IbOMY HEOOXiJIHO 3a3HAYUTH, IO HANMEHIIUM
1HZIEKCOM 3BYKOI30JI411i1 Bi/l yJapHUX IIIyMiB
XapaKTepU3y€eThCs CUCTeMa IIJIOTH Ha OCHOBI
MaTepiany «Akydiexcy, Tpu IbOMY YKIaJaHHS
MaTepiasy B /[Ba IIapH, a TaKOX TOBIIMHA Ile-
MEHTHO-IIIIIAHOI CTSKKU He BIJIMBAE Ha 1HJIEKC
HaBeJIEHOTO yAapHoro mrymy. Pesysibratit 06po6-
KM pe3yJibTaTiB BUMIPIOBaHHS, a caMe 1H/IeKC Ha-
BEJIEHOTO YJIapPHOTO IIyMY, MOKa3aHo B TabJr. 1.

Ha nacrynromy erami BuOpani Kpurepii 1mo-
PiBHSIHHS BUOpaHWX IHHOBAIill METO/IB 3BYKO-
1307141111 MIZKIIOBEPXOBUX TepeKpuTTiB. [IpoBe-
JleHa SKICHA 1 KIJIbKICHA OILIIHKA TEeXHOJIOTTYHUX
anprepHatus (tabu. 1).

Kpurepii Bubopy MaioTh GaraTopiBHEBUIl 11ij-
Xif, sIkuii epeabayae BUPIMICHHsT YUCTCHHNX 3a-
B/IaHb. TEXHIYHUX, TEXHOJIOTIYHUX, eKCILTyaTalli-
HHMX, eKOHOMIUHMX 1 ekosioriyHux. Hacrynnum
eTaroM y MeTOJMII aHa/li3y € OTPUMaHHS aHa-
JITHYHOI 3aJeKHOCTI, M0 BigoOpaskae CTYyIiHb
BILIMBY BaroMOCTI KPUTEpPiiB Ha PalllOHAJIbHUN
BUOIP TEXHOJIOTYHOTO pinteHns |3, c. 64].

[MopiBHSIHHS BHUOpAHWX TEXHOJOTIH  MPH-
CTPOIO 3BYKOI30JIAIIl MEpeKPUTTIB 10 HaBe-
JIEHUX KPUTepisX 3/IHCHIOETbCS 3a JI0MOMO-
roto maiarpam. HarypasbHi 3HaueHHS KpuTepiiB
(tabs. 1) mepeBoasiThest B Ganm Bix 1 10 5, ze
TipIIAM 1 KpaliM 3HaYeHHSIM MPUCBOEHI Oajm
11 5 Bignosigno. Pemra 6amiB migpaxoBani 3a
JIONIOMOTOI0 1HTeproJALiil. TexHoorii, kpurepii
Ta IPKMCBOEHI IM Gasu mpejcTaByieHi B TabI. 2.

TaGmuus 1. fkicHa i KigbKicHA OIiHKA TEXHOJIOIMTYHUX aJIbTePHATUB

o | romeoou [ Toogwien| S0 | i, | ot
Koncrp.-TexH. cxema I-3M po po(;{;g;;ep- Marepiary yﬂapﬂ‘;lrg urymy,
1. Tum 1 148 4,0 Camo3zaryxarounit 30
2. Tun 2 195 4,5 CamosaTyxarJnii 59
3. Tun 3 135 3,8 CamosaTyxarJnii 60
4. Tun 4 152 4,0 CamosaTyxarJuii 33
3. Tumn 5 156 4,0 Camozaryxarounii 54
6. Tum 6 161 4,0 Camozaryxarounit 54
7. Tun 7 189 4,7 Camo3zaryxatounit 54
8. Tum 8 159 3,8 Camo3zaryxarunit 57
9. Tum 9 202 4,7 HT 39
10. Tun 10 232 4,7 HT 37
Ta6muus 2. TexHosorii, KpuTepii Ta IPUCBOEHI M Gasu
e Kpurepiii oninin prgz%?;fic“ Kll;lgen(;g))i(llgll:l?ﬂ Toprouicts nppgg;g:oro
Koncrp.-TexH. cxema J-3M po 1;3:31’;)’;;‘313- MaTepianxy yllapHOlIF](; mymy,
1. Tum 1 4,8 4,5 4 5
2. Tum 2 3,6 4 4 4
3. Tun 3 5 5 4 3,9
4. Tum 4 4,6 4,5 4 4,7
d. Tum 5 4,4 4,5 4 4,6
6. Tum 6 4,0 4,5 4 4,6
7. Tun 7 38 3,8 4 4,6
8. Tun 8 4,2 5 4 4,2
9. Tun 9 3,5 38 4 4
10. Tun 10 3,3 38 ] 4,2
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Puc. 13. [liarpama orpumanux Gasis

Yei orpuMani 6anm MOKa3yeMO Y BUIJISAI
miarpam (puc. 13).

BucHoBku. 3amizo6eToHHA TIJIMTA TOBIMHOIO
180 MM Ge3 IOKPUTTA Ma€ iHIEKC MPUBEIEHOIO
piBHST yaapHoro mymy 6m3bko Lwn=80 b, mo-
PIBHAJIBHUI aHATI3 OpraHi3alliitHO-TeXHOJIOTTYHUX
pillieHb BJIAIITYBAaHHS KOHCTPYKTUBHO-TEXHOJIO-
TIYHUAX CXeM 3BYKOI30JIALIl T/JIOTH, a TaKOX 3a
BUOPAHUMU KPUTEPISIMK Ta BIATOBIAHO 10 Gasib-
HOI IIKa/IM JI03BOJIMJIO BUOpATH HaiiOLIbII parfio-

HaTbHWI 1 eeKTUBHUI BapiaHT <«ILIABAI0Y0i»
MJUVIOTH — Ha OCHOBI MaTepiamiB <«AKyduexcs
i «Izoskar Fine» (momicTrposibeToH i3 3at0BHIOBA-
yem «Ilomitepm Fine») — Tum 1, ingexc HaBeneHo-
T0 PiBHS yaapHoro mymy cranoButh Lwn=>50 zb.

BramTyBanHd KOHCTPYKTMBHO-TEXHOJIOTIY-
HOI cxeMu 3ByKoizosstii migymorn Tum 1 103-
BOJISIE 3HU3UTH PiBEHb MOYATKOBOTO (3asi300e-
TOHHA TJIMTa 0e3 TOKPUTTS) YAAPHOTO IIyMy
B npuminienni #va 37,5%.
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RATIONAL CHOICE OF CONSTRUCTION AND TECHNOLOGICAL SCHEME
OF SOUND INSULATION OF THE FLOOR IN A MONOLITHIC REINFORCED CONCRETE
MULTI-STOREY RESIDENTIAL BUILDING

Abstract. One of the main disadvantages of monolithic reinforced concrete high-rise buildings —
noise. Penetrating into the apartment, it causes irritation, sleep disturbance or focused work. It is
no secret that high-quality sound insulation plays an important role in our lives and is necessary
for our comfort.

This article is devoted to solving an important issue of sound insulation of floors in monolithic
reinforced concrete multi-storey residential buildings, namely from impact noise. The article
considers the structural and technological schemes of floor sound insulation of ten types, using
different materials and their combinations to achieve regulatory requirements for sound insulation
[from impact noise.

When choosing the most rational design and technological scheme used the results of comparative
analysis of organizational and technological indicators in the installation of sound insulation
of the floor, as well as indicators of reduced impact noise, obtained as a result of field tests.
Field tests were conducted in the houses under construction. The technology of execution of each
type of a floor, and in the future and comfort of inhabitants of the apartment will depend on
the chosen constructive-technological scheme. Comparison of constructive-technological schemes
in the future will allow to investigate and develop the modern and highly effective constructive-
technological scheme of a design of sound insulation of a floor.

The result of field tests and comparative analysis of organizational and technological solutions
of structural and technological schemes of sound insulation of the floor, as well as the selected
criteria and according to the scale, allowed to choose the most rational and effective version
of the “floating” floor- based on “Akuflex” and “Izolkap Fine” (polystyrene concrete with
filler “Polyterm Fine”) — Type 1, the index of the induced level of impact noise is Lwn = 50 dB.
The device of the constructive-technological scheme of sound insulation of a floor Type 1 allows to
reduce the level of initial (reinforced concrete plate without covering) shock noise indoors by 37,5%.
Key words: sound insulation, impact noise, “floating” floor, multilayer system.
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AHAJII3 PE3YJIBTATIB IHCTPYMEHTAJIbHOI'O MOHITOPUHI'Y BY AIBJII,
IIPUJIELJION 10 IJISHKU BYAIBHUIITBA TYHEJIB METPOIIOJIITEHY,

B IIEPIOI BUKOHAHHA ITIIATOTOBYHNX POBIT

Anomayis. Y cmammi poszisinymo pesyimamy pospaxyrky eniugy Oyoisnuymea myneiis mempo-
nozimeny Ha omouylouy 3a0ydosy ma pesyivmamu ienepro-2e00e3uunoz0 Morimopunzy Oyoieni
6 30Hi 6nausy. Inempymenmainvhul Morimopue Gydiseis y somi 6naugy Oydieruymea myneiis mempo-
nozimeny 0036015€ 610C1iOK0BY6aMI NOSIGY MA OUHAMIKY PO3CUMKY Dehopmayiinux npouecie Gydiei,
MOPIGHIONOUL OMPUMAH] 3HAUEHHS NAPAMEMPIS, U0 GIICMENYIOMDCS, 3 POIPAXYHKOGUMI MA HOPMA-
MUBHUMU 3HAUCHHSIMU 3G0N5. HEOONYUEHHS. SHUNCEHHS. eKcnayamayiinoi npudammocmi oydisni. 3a
PesYIbmamamic. PO3PAxyHKy enausy, ons oyoieni, wo 00CIONCYEMbCS, BUSHAUEHO 3HaueHHs dodam-
Koeux depopmauiii pyndamenmy, siki € epanuunumu, moomo ONUSBKUMU 00 HOPMAMUBHUX 3HAUEHD
dodamrosux depopmayjii ocrosu. Haeedero pesyivmamu 6uKonans. incenepro-2e00e3uunozo Mowi-
mopuzy na emant nideomosuux pobim wodo 6yoieni, Ois SKOL PO3PAXYHKOEL 3HAUeHHS. 00AMKOBUX
deghopmauiii 6usvki 0o HopmamusHux. 3apikcosano nossy pisHOMipHUX ocidany octosu 6ydieni 0o
NOUAMKY BUKOHAHHSL OYOIBeLHO-MOHMANCHUX POOIM 3 NPOKIAOAHHS MmyHem0 Mempononimeny. Busna-
YeHOo, WO NOSIBA HENPOZHO0BAHUX OCIOAHL 00 NOUAMKY BUKOHAHHS OCHOBHUX OY0I6EILHO-MOHINANCHUX
pobim abo na emani nideomosuux pobim na Oinsuyl Oydienuwmea 30amma cnPoOBOKYsAMU Nepesu-
WeHHS. HOPMAMUBHUX 3HAUEHb J00AMKOBUX OCIOaHb 0CHOBU, U0, Y CB010 uepzy, npu3sede 00 30LblLeH-
ns_cobisapmocmi ma mpydosumpam nio uac pearisayii saxodi wodo nedonyuents. nouKooHcenHs.
Oydieni ma swudcenns i excnayamayiinoi npudammocmi. IIpoananizoeano umosiphi Gaxmopu, i
CNPOBOKYBATU PO3BUMOK Dehopmaniil 0nst Oydisi, wo 00CLONCYembes, i SKi He f U Bpaxosami nio
Yac BUKOHAHHS PO3PAXYHKY BNIUBY HOB020 OYOIBHUWMBA HA OMOUYI0UY 3a6y806y Busnaueno nass-
Hicmb cunepeemuun020 eghexmy niocunenns OeQopmauiil, BUKTUKAHUX BNIUBOM HOB020 OydisHuumeaa,
depopmauisimu npupoorbozo xapaxmepy, amina skux € ounamiunoro. CKiaoeno anzopumm BUKOHAHHs!
iHICeHePHO-2e00e3UuH020 MOHIMOpuUHzY OYdisein, O1s SKUX POIPAXYHKOBI 3HAUEHHA 000amKoeux de-
opmaniti 6u3vKi 00 HOPMAMUBHUX, WO 0360AE BUSHAUUMU 6IACHT OciOanHs Oyoieni 6 30Hi 6NIUGY
HOB020 OYOIBHULMBA MA BDAXYBAMI OMPUMAHT 3HAUEHHS | OUHAMIKY 3MIHU 0CIOaHb NI0 YaAC GUKOHAHHI
NOOAILULUX POPAXYHKIG BNIUY.

Kniouogi cnoea: imcenepno-zeode3urnuii MoHImopunez, po3paxyrHox 6NJuey Ha omouyiony
3abyoosy, depopmauii, epanuuni 3navenns 000aMKoBUX 0CL0AHD.
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ITocranoska npo6aemu. HecBocuacHo BUSB-
JieHi miporiecu gedopmariiii OyaiBIi TPU3BOAATH
110 BUHUKHEHHS JieeKTiB KOHCTPYKIIIN Ta 3HU-
JKEHHSI eKCILIyaTallliHOl NMPUAATHOCTI HasBHOI
OyiBJIi, 110 301IBIIYE TPYAOBUTPATH K EKCILTY-
araiiiaux (11 HasgBHOI OyaiB/i) Ta OyaiBesb-
HIUX (HOBe OYIiBHWIITBO), Tak i iH)KeHepHO-Te-
o1e3nYHuX PpoOIT (BUKOHAHHS MOHITOPHHTY).
BaskimBolo € mpaBusibHA Ta CBOEYACHA OI[IHKA
crany Oy/iBeJb YIIiIbHEHOI MPUIerioi 3a0y 1o-
BH, 110 JI03BOJISIE PO3POOUTH KOMIIEHCAIIIHI 3a-
XOIIU MIO/I0 HEJIOMYIEeHHST PO3BUTKY TOHATHOP-
MOBHX JiepOpMaIiiil Ta TOIKOIKEHHST OY/TiBJi.

[HCTpyMeHTaNbHUIT MOHITOPUHT Ha  eTari
eKcIuTyaTarfii OyzaiBai Ta iH;KeHepHO-Teoe31Y-
Hi CIIOCTEPEKEHHSI B Hepioj IMiAr0TOBYUX POOIT
Ha JiISHIN OYAiBHUIITBA O3BOJISIIOTH BUSIBUTH
(hbakTOpHU BIUIMBY Ha PO3BUTOK Aedopmaitiii Oy-
iBeJb TPUJIETIOl 3a0yI0BU 10 MOYATKY BHUKO-
HaHHST OCHOBHUX Oy/liBeJIbHO-MOHTaKHUX POOIT,
o Mo)Ke OyTH BPaXxOBaHO ITIPH MOAAJBIIOMY
BUKOHAHHI po3paxyHKiB. Ile 0cobmMBO BasKINBO
1uIst OyIiBeITb, J7IsT SIKUX PO3PAaXyHKOBI 3HAUYEH-
HSI I0aTKOBUX JAedopMaliiit 6u3bKi 10 HopMa-
TUBHUX, OCKLJIbKU MOTEHIIIITHO ICHY€E PU3UK Tie-
peBUIIIEHHST HOPMATUBHIX 3HAYEHD 0/IATKOBUX
nedopmariiii yepe3 He BpaxyBaHHS (HAKTOPIB,
0 CHPUYKMHIOBAIKM BJacHi gedopmarii Oymaisi
JI0 TTOYaTKy poOIT Ha isHIN Oy/iBHUIITBA.

Merta po6oTu. Busnauertst MOXKIMBUX (haK-
TOPiB BILIMBY Ha PO3BUTOK jAedopMaltiit OymaiBii
B IepioJl miAroToBYnX podbiT Ha MiagHI Oy/IiB-
HUIITBA Ha TI/ICTaBI aHAJI3y pe3yJIbTaTiB Po3pa-
XYHKY BILUIUBY Oy/IiBHUIITBA TYHEJIB METPOTIO-
JITEHy Ha OTOYyIOYy 3a0yA0BYy Ta Pe3yJIbTaTiB
iHXKEeHEePHO-Te0/Ie3NYHOTO MOHITOPUHTY /st OY-
JIBJII, PO3PaXyHKOBI 3HAY€HHS J0JATKOBUX Jle-
dbopmartiii sikoi 6JIM3bKI 10 HOPMATUBHIUX.

Buknan ocHoBHOro marepiamy. Y 3B’SI3KY
3 OYAIBHUIITBOM JJITHKY JIiHii METPOIOJITEHY
y M. Kuesi B ymoBax HasBHOI IIIbHOI 3a0y-
JIOBU JKUTJIOBUX MACHBIB Ba)KJUBOIO € OIliHKA
BILIMBY NPUPOJHUX, TeXHOT€HHUX, AaHTPOIIOTeH-
HUX Ta iHIMX (DAKTOPIB Ha TPHJIETIY 3a0yI0BY
B I€PiOJ] MPOKJIAJAHHS TYHEJIB METPOIOJITEeHY.
YMOBH yIIiJIbHEHOT 3a0Y/10BH CTBOPIOIOTH MOJK-
JIUBOCTI JI7Ts1 PO3BUTKY HETAaTUBHUX BILTMBIB Ha
Oy/iBJIfO, TIOB'SI3aHUX i3 MOPYIIEHHSIM CTPYKTY-
pu Ta nepeMillleHb I'PYHTY B aKTUBHIil 30HI OC-
HOB Ta 3MIHOIO CTaJUX TIJPOTEOJOTITYHUX YMOB
Ha Teputopii 3a0ynoBu. CBO€YacHe BUSIBIEHHSI
nedeKTiB, CTYNeHIO BIJINBY HETAaTUBHUX (DaKToO-
piB, TONeEpe/PKeHHsT Ta HaJlaHHSI PeKOMeH Al
1010 HEOOXITHOCTI Ta TePMiHIiB YCYHEHHS Hera-

TUBHUX IIPOIIECIB € BAKJIMBUM He JIUTIIE T Yac
BUKOHAHHS OyAiBeIbHUX POOIT, a i B miepioz 1mij-
TOTOBKH OY/IiIBHUIITBA, OCKIIBKU € TOMOMIZKHUM
KPUTEPIEM OIIHKKA TPAaBUJIbHOCTI TPUUHATUX
IIPOEKTHUX Ta YIPABIIHCHKUX PillleHb.

[ fpocmiizkeHHS BUKOPUCTOBYIOTBCSL pe-
3yJIBTATH PO3PAXyHKY BIUIMBY OyIiBHUITBA
TYHEJIIB METPOIIOJITEHY Ta Pe3yJbTaTh reoje-
3WYHOTO iIHCTPYMEHTATBHOTO MOHITOPUHTY JKUT-
JIOBOTO JIEB'SITUTIOBEPXOBOTO OYAWHKY, 3 IIi/-
BaJIOM Ta TEXHIYHUM IIOBEPXOM, Ha BIiJICTaHI
0M3bKO 3 METPIB Bijf SIKOTO Oyze MPOXOIUTH
MalOyTHiiT TyHEeIb JIiHil METPOTIOJTiTEHY.

bynismo, mo gocmimkyerbes,  3BeleHO
y 1987 pomi. ¥V mmani OyAMHOK MPSIMOKYT-
HOl KoHdiryparlii 3 raGapuTHUMU PO3MipaMu
12.6 x 43.0 M. BynuHoK 1erasHuil 3 HecyyuMu
MO3/I0BKHIMM Ta rToriepednnMu ctinamu. Oyxa-
MEeHT OYANHKY CTPIYKOBUH, BUKOHAHWI 3 OJIOKIB
OBC 1o 36ipHiit 3ami300€TOHHIN TIATI MIAPHU-
HOoto 1.6 M. [lauT mepekpuTTss KpPyTa0MyCTOT-
Hi 36ipHi 3amizoberonni. 3rigHo 3 JICTY-H b
B.1.2-18:2016 TexHiuHwii cTaH KOHCTPYKIIiil OY-
JIBJII HA MOMEHT BUKOHAHHS 0OCTEKeHb BiJIIO-
BiJlaB KaTeropii «2» — 3aJI0BIJIbHUI.

Y 1nporpamMHO-pO3pPaxXyHKOBOMY KOMILIEKCI
«PLAXIS 2D» Bukonano po3paxyHOK CHCTEMHU
«KOTJIOBaH — TPYHT — OTOYyioYa 3a0ym0Ba» IO
IT rpyni rpaHMYHMX CTaHIB METONOM KiHIIEBUX
ejieMeHTiB. P03paxyHOK BHMKOHYBAaBCS 3TiJTHO
3 sumoramu JIBH B.2.1-10-2018, okpemumu mo-
JIO’KEHHSIMU YMHHUX HOPMATUBHUX JOKYMEHTIB
Ta MOJIOKEHDb Teopil MeXaHiKU IPYHTIB.

Y pospaxynkosiit mozeni (pucyHok 1) Bpa-
XOBYBaJIMCS TaKi (hakTopu:

— (akTHyHe po3TalNTyBaHHS TPYHTIB OCHOBU
32 JIaHUMU 1H>KEHEPHO-TeOJIOTIYHUX BUIIYKY-
BaHb;

— TeOMeTpUYHE PO3TAlTyBaHHS (PYHIAMEHTIB
HasgBHOI 9-TU MOBEPXOBOI OYAiBIi;

— TeoMeTpUYHe PO3TalllyBaHHSI KOHCTPYKILi
OTOPO/IKEHHST KOTJIOBAHY TYHEJIB MEeTPOMOJITeHY
Ta BAANITYBAHHSA TPOTU(DIIBTPAIliiHOI Aiadparmu;

— THMYacoOBe HaBaHTaKEHHS Ha OOPTY KOT-
JIOBaHY;

— ypaxyBaHH$ BCIX HOCTIHUX 1 TUMYaCOBUX
XapaKTePUCTUYHUX HaBaHTa)KeHb Ha eTalli eKc-
TUIyaTailii HastBHOI Oy/IiBIi;

— craiiiHicTh BUKOHAHHS POOIT.

Bukonano po3paxyHOK, B SKOMY OTpUMa-
Hi 3HaYeHHs Aedopmailiii TPYHTOBOTO MAaCHBY,
(byHIaMeHTIB HaIBHOrO OYIMHKY Ta KOHCTPYK-
Iill Oropo/IKeHHsT KOTJIOBaHY TYHEJIB JIiHil Me-
TpONoJiiTeHy (PUCYHOK 2).
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3TiIHO 3 TPOBEIEHUMU PO3PaXyHKAMU BILJIH-
BY ZI0MIaTKOBI jedopmartii ¢pyHmameHTy OyIiBii,
110 TOCT/KYETHCST, TPU BJIAIMITYBAHHI KOTJIOBA-
HY TYHEJIB JIiHil METPOIOJIITEHY He MepeBUIILy-
10Th 14.MM, 1[0 MeHIIIe JOMYCTUMOTO 3HAYEHHS
signosigno no JBH B.2.1-10:2018 Tabmauusa
b.1., srigHo 3 sKo rpaHudHi Aedopmariii oc-
HOBU (araTormoBepXoBUX Oe3KapKaCHWX Oy/IiH-
KiB 13 HeCy4yuMM CTIHAaMHU 3 LeIVISTHOI KJaJKU
Oe3 apMyBaHHsI, TEXHIYHOTO CTaHy «2», a came
TPpaHNYHI MaKCUMaJbHI JOJATKOBI OCiTaHHS —
CTAHOBJIATH 15 MM, BiflHOCHA PI3HUIS OCiaHD —
cranoButh 0.0010.

Jlo mouyaTKy BWKOHAHHS OyAiBEeJTbHUX PO-
OiT i3 MPOKJAIAaHHS TYHENIO METPOIOJITEHY

BUKOHAHO 26 IUKJIB iHKE€HEPHO-T€0e3NTHIX
crocTepeskenb 3a gedopMmarisMu OyAiBi, IO
JIOCTKYETBCsE. Y TIOKOJBbHIIT wacTuHi OyiBi
BCTaHOBJIEHO 8 iehopMalliitHUX MapoK, METOJIOM
reoMeTpuyHoOro HiBesoBaHHs Il kimacy Bu3Ha-
YeHO MOo3HAaYKM JAedopMalliiHuX Mapok Ta 3Ha-
YeHHSI 1X 3MIHU MIX HUKJAMU CIIOCTEPEKEHb.
3a nepiop crocrepeskenb JuteHb 2020 poky —
TpaBenb 2021 poKy BCTaHOBJIEHO HASBHICTH PiB-
HOMipHOro ociganns Oyxiai (pucysnok 3). Ce-
pe/lHE 3HAUEHHS OCi/JaHHd CTaHOBUTH -4.0 MM,
BijiHOCHA pisHuI ocizanb ctaHoButh 0.00005,
1110 He TIepeBUIIYE HOpMATUBHE 3HAUEHHSI.
TakuMm ynHOM, HASBHICTD OCIZIaHb /10 TOYATKY
BUKOHAHHS POOIT 3 Oy/IiBHUIITBA TYHEJIiB METPO-

-4 - T
& & £ = ®
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Puc. 1. PospaxynkoBa MOJIeNb TIepepi3y

1730-%m

Puc. 2. Pesysbratit po3paxyHKy: a — eliopa 3aralbHux JedopmMaliiil miomBy CTpidyKoBOro
dbynpamenty Gyaisii (I1 rpyma rp. craniB) — MakcuMasbHi gedopmartii 14,0 mm
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nositeny (4.0 MM), TpaHUYHE 3HAUYEHHS PO3pa-
XYHKOBUX JIOIATKOBUX JedopMaltiii hyHmaMeH-
Ty GyZiBII B MIepiojl BAAIITYBAHHS TYHEJIB JIiHii
metpornositeny (14.0 Mm), a TakoX MOKJIUBA
HasiBHICTh HEMPOTHO30BaHMX MailOyTHIX Tex-
HOJIOTIYHUX JlepopMalliii TIOTEHIITHO MOXKYTb
CIIPOBOKYBATH  MEPEBUIIECHHS HOPMATHUBHOTO
3HAYeHHs J0JaTKOBUX OCifaHb JIst OYAiBII, 0
JOCJIKYETBCSI.

AHastizytoun JlaHi po3paxyHKY BILIUBY HOBO-
ro OyAiBHMIITBA Ta [aHi iH;KeHEPHO-TEOe3MY-
HUX CIOCTEPEKEeHb, MOKHA 3POOUTH BHCHOBOK
po TaKe:

1)po3paxyHKaMu TATBEPKEHO HASBHICTD
BILIMBY OY/IiBHUIITBA TYHEJIIB METPOIOJITEHY Ha
HasiBHY 3a0yI0BY. SIK 1paBuIo, Ii/ Yac BUKOHAH-
HS1 PO3PaXyHKIB BUXIZIHUMU JIAaHUMH, 110 XapaK-
TEpPU3YIOTb IIPUPOJIHI (PaKTOPHU BILJIUBY, € CTATHY-
Hi (He3MiHHi) /1aHi, HATIPUKJIA]I, BOJIOTICTh, PiBEeHb
3aJIdTaHHs IPYHTOBUX BOJ Ta iH. BogHovac 3amm-
MAIOTBCS HEBPAXOBAaHWMHU TIPUPOMHI (haKTOpH,
M0 HOCSATD AMHAMIYHUI XapaKTep, — TeMIepary-
pa, cepeIHbOMICSIYHA KiJIbKICTh OMa/IiB;

2)B mporeci OyAiBHUITBA METOJAMU iHIKe-
HEPHO-TEO/Ie3UYHNX CIOCTEPEXKeHb BCTAHOBJIE-
HO cyKymHi gedopmarii OyiBii, 1o 3ajexaTh

E ]
g
B
_S-:
=)
2
3
-4
5
Homep gedopmaniiinol maprn
ok 1 7 3 3 3 g 7 3
=g i 1cHS 2020 0 0 0 ] 0 0 0 0
w8 pricits 2020 0 -1 -1 -1 0 0 0 0
=g epecehb 2020 1] -1 -1 -1 0 0 -1 ]
2020 -1 -1 -2 -2 2 -1 -2 =1
e yicronan 2020 <3 =2 =3 =2 =3 -3 -3 =2
e py e 2020 -3 -2 -3 -2 -3 -3 -4 -3
g yeh 2021 -3 <3 -3 -3 -4 3 -4 4
e rrotidi 2021 -3 -3 -3 -3 -4 -4 -4 -4
2021 -3 -4 -4 -4 -4 -4 -5 -4
w—pcpiTens 2021 -3 - -4 | -4 -4 5 4
==ge=rpanens 2021 -3 -4 -4 -4 -4 -4 5 -4

CxemaTnuHe 300paKeHHS Miclb BCTaHOBJIEHHA AedopmaniiHNX Mapok GyAiBii, o JOCHTiIMKYETBCA

Tynens niHii MeTpoONOIITeHY

Puc. 3. Tpadik ocizanus gedopMariiiHux MapoK OYIiBJIi, IO AOCTiKYEThCS
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K BiJl BJaCHUX ocigaHb OYIiBJII T BIIMBOM
IIPUPOIHNX YMHHUKIB, TaK i 32 PaXyHOK BILJIUBY
HOBOTO OYy/IIBHUIITBA Ha HasiBHY OyiBJo (1104a-
TOK MiITOTOBYMX POOIT Ha JIJISHIT ).

Y pesysbrati MaEMO CUHEPTeTUYHUN ePeKT —
mijcuieHHs aedopMariiil Big BIUIuBY Oy/1iBHUII-
TBa ehopMaIlisiMi, BUKJTMKAaHUMU TPUPOTHUMU
YMHHUKAMU. Taky CYKyIHICTb BILIMBY BasKKO
nepedaynTh il Yac BUKOHAHHS PO3PaXyHKIB,
TOMY pe3yJbTaTi PO3pPaxyHKIB JOIJIbHO Kope-
ryBaTH Ha OCHOBI re0/Ie3UYHUX THCTPYMEHTAlb-
HUX CIIOCTePeKeHb 3 ypaxyBaHHSIM YMHHUKIB K
PUPOTHBOTO, TAK i TEXHOTEHHOTO XapaKTepy.

YpaxoByioun IPyHTOBI YMOBU [IUISIHKU 3T1/THO
IH;KEHEPHO-TeOJIOTIYHNX BUIIYKYBaHb, a caMe pi-
BeHb 3aJIsATaHHs1 IPYHTOBUX Bo/l — 11.6 M Bij BipMiT-
KU TTOBEPXHi 3eMJTi, CYITICOK Ta Tiill[aHi BOJIOHACHYe-
Hi TPYHTH, MOJKHA JIOITYCTUTH HAsIBHICTH CE30HHUX
KOJIMBaHb OCiIaHb OY/IiBJI, SIKi CIPOBOKYBAJIU MOSI-
By sehopmariii 10 movyatky OyIiBHHIITBA.

AxTHBHA JIMHAMiKa ocifaHb BigOysacs mpo-
taroM BepecHs-rpyans 2020 poky (pucyHKH
4, 5), MO MOTEHIITHO MOo)Ke OYTH TIOB’sI3aHO i3
CE30HHOI0 3MIHOIO TiJIPOJIOTIYHUX YMOB JIIJISIH-
K. BukopucroByoun jaHi BiaXujieHb An Bij
HOPMH MiCSIYHOI KiJbKicTi omamiB N (3rigHO
nanux IlentpasbHoi reodisnaroi obcepBaTopii
iMm. b. CpesneBcbKoro), 3acTOCOBYEMO (haKTOP
HasIBHOCTI TOHAJIHOPMOBOI KiJbKOCTI omajiB F
(Tabsmi 1, 2).
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e MicAqHA KUTBKICTE onagiB, MM

An=N -k,

ne N — HopMa MiCIYHOI KiJTbKOCTI OTIa/IiB, MM,;
ko — 3HAYEHHST MiCSTYHOI KIJTbKOCTi OIaJIiB, MM.

[Tpu An < 0 hakTop HAIBHOCTI TTOHATHOPMOBOI
KisibKoCTi onamiB F = 0, pu An > () dakrop Ha-
SIBHOCTI TIOHATHOPMOBOI KiJIbKOCTI omaiB F = 1.

[l BU3HAveHHs BIUIMBY 3MIHUM MICAYHOI
KIJIBKOCT1 OTa/IiB Ha 3MiHY OCiJlaHb 3aCTOCOBY-
eMo dakTop HasgBHOCTI mpupocTy ocizanus O,
[0 PO3PAXOBYETHCH SIK:

Ao=o
Jie 0, — 3HAYEHHHA OCIJAHHS 32 MiCAILb CHOCTEpe-
JKEHHSI, MM;
0,,, — BHAYCHHS OCIJJaHHA 32 HACTYIHUI MiCSIlb
CIIOCTEPEKEHHS, MM.

[Ipu Ao < 0 hakTOp HASTBHOCTI TPUPOCTY OCi-
manusg O = 0, mpu Ao > 0 dhakTop HAIBHOCTI
npupocty ocifanusg O = 1.

bynyemo rpadik 3anesxxHocTi dhakTopy Hasi-
HOCTI TIPUPOCTY OcCifiaHHsl Ta (haKTOpy HasBHO-
CT1 KIJIbKOCTI OTIA/[iB, IO NEPEeBUIIYIOTh HOPMY
(pucynox 6). BiamosizHo, akTHBHA AMHAMIKa OCi-
JlaHb MOsKe OyTH IOB's13aHa 31 3MIHOI MiCSYHOIL
KUJIBKOCTI OMajliB Ta BOJOHACUYEHHAM IiIAaHUX
I'PYHTIB, SIKi BIJIMBAIOTh HA CTIHKICTDh (PyHIaMeH-
Ty Oymisii. ITpoBemeHi AOCHiIKeHHS IATBED-
JUKYIOTh I[f0 TilOTe3y, aje HeIOCTaTHii o0csr
CIIOCTEPEKeHb B MiKCE30HHI mepiofn moTpebye
iX TPOIOBKEHHS [T BU3HAYEHHST MaTeMaTHYHOI

— On’
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& TpaBens 2021

80

citens 2021
moTHii 2021

(=21
W

60

(=]
(=]
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S
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20

== OcilaHHA, MM

Puc. 4. I'pacix 3miHN cepesHbOTO 3HAYEHHS OCiIaHHs TehopMaIliiiHIX MapoK
Ta MICSIYHOI KIJIBKOCTI OTIa/IiB
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3aJIe;KHOCTI 3MIHK OCiaHb OyiBJI Bifl CE30HHUX
METeOPOJIOTIYHUX Ta TiZIPOre0JIOTTYHUX YMOB.
JlomaTkoBUM YMHHUKOM 3[IaTHUM CIIPOBOKY-
BaTH OCiJaHHs Oy/IiBJIi B JaHOMY BUIIAIKy MOXKe
OyTH TOYAaTOK BUKOHAHHS INATOTOBYMX POOIT
Ha JISHI OyAiBHUIITBA, a caMe: MepeHeceHHs
KOMYHiKalliil, mepeMillieHHs Ba)KKUX MeXaH13MiB
i oGmagHanus, BiOparii pyxy tpancmopry. Bix-
MOBI/THO, /1711 BUBHAYEHHS BILUINBY TEXHOTEHHUX

(daxTopis Ha mporecu gedopmariii OyaiBai He-
00Xi/THO BUKOHYBaTH KOPETYBaHHS TPUBAJIOCTI
UKy 1HKEHEPHO-TeO/Ie3UYHUX CIOCTePeKeHb
y TIepiojl aKTUBHOTO BWKOHAHHS IMiJATOTOBYUX
pobiT, a Takoxk OaskaHO MaTH JaHi iHCTPyMeH-
TaJbHOTO MOHITOPMHTY OYIiB/JII Ha eTami exc-
TIyaTarii (710 moYaTky BUKOHAHHS TiITOTOBYNX
po0IT) 1T IPOTHO3YBAHHST MOKINBOTO PO3BUT-
Ky nedopMariiii.

Ta6muus 1. TTopiBHsAHHS 3MiHK OCifaHb OY/iBJII Ta BiIXUIEHD BiJl HOPMHU MiCSYHOI KiJIBKOCTI OMaiB

Micsits Jlunens | Cepnenb |Bepecens | Kostens [ Jluctonan | ['pyaen | Ciuens |Jlrotuii | bepesens | Ksitens | Tpasets
2020 | 2020 2020 2020 2020 | 52020 | 2021 | 2021 | 2021 2021 | 2021
Ocinanss, MM 0 0 -1 -2 -3 ER | 4 '
Binxuncuus
micstanoT KimbkocTi | =41 -38 -16 66 21 -4 26 23 23 3 9
OMaziB Bil HOPMH

Ta6muus 2. TTopiBHsHHS (haKTOPY HASBHOCTI HPUPOCTY OCifaHHsA OyAiBIi Ta (haKTOPy HAsSBHOCTI

KIJIBKOCTI ONa/iB, 10 MEPEBUIIYIOTh HOPMY

Mics Jlnnens | Cepuiens | Bepecers [ XKosrens | JIncronan | I'pyens | Cruens | JIrorwii | bepesens| Ksirens | T'pasens
A 2020 2020 2020 2020 2020 2020 | 2021 | 2021 2021 2021 2021
DakTop HAIBHOCTL
. 0 0 1 1 1 0 0 1 0 0 0
upupocty ocijtanms, O
DakTop HAIBHOCTL
KUIbKOCTI OI1a/1iB, [0 0 0 0 1 0 0 1 1 0 1 1
HePEeBUIIyBalia HOpMy, F
u 0
0,5
19
-1
144
14 -1,
2
9 8
25
3 3
4 S5, 27 -3
I 3,5
|——1
-1 05 . 4 4 4 4
-4
25
-6 = 4,5

Jamens 2020 Cepnens 2020 Bepecens 2020 Xorrens 2020 JTrctonay 2020 Tpynens 2020 Cigens 2021  Jhiormii 2021 Bepesens 2021 Keitens 2021 Tpapens 2021

B Cepe/HA MICRYHA TEMIICPATYPa MoBiTps, °C

=0=(CigaHHA, MM

Puc. 5. Ipaik 3miHn cepenboro sHadeHHst ocifanus geopMaliiiHuX MapoK
Ta CepeHbOI MiCSUYHOI TeMIIepaTypy MOBITPS
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Jinmens  Cepnens Bepecems JKosrens Jlncroman ['pyzens Ciuens Jhornit  Bepesems  Ksitens  Tpasens

2020 2020 2020 2020 2020 2020

2021 2021 2021 2021 2021

——@aKTOp HAABHOCTI MPHPOCTY ocinanusd, O

= DaKTOp HAABHOCTI KUIBKOCTI ONajiB, M0 MepeBHITyBaia HopMy, F

Pruic. 6. Tpadik samexHocTi (hakTOpiB HAIBHOCTI MPUPOCTY OCiTaHb OyiBi
Ta HAsIBHOCTI TTOHAJIHOPMOBOI KiJIBKOCTI OMasiB

Bimconarnist iicxesepio-reofenroro Moiiropisry B nepiox miaroronwin
pobit Ha o6"exi GymismniTBA

Po3spofika nporpaMi iH:keHEPHO - TE0JI3HIHOTO MOHITOPHHTY 06’ €KTa
cnocTepesketh

Beranormenns gedropmaniiinmx mapox B noxomsiii wacTini Gyaism

[

Tonorpadiuauii NIAH JLNAHKE poITAIIYBAHHA
06 exTa Gy/liBHHIITRA

( IlpoexTna roxymenTanis o6’ exra OyaisnniTRa )

Craopeniist onopHol BHcoTIOl Mepeski

BrKkoHaHHA OTATKOBOTO IAKIY IHKCHEPHO-TECOICIHIHOTO MORITOPHATY
Aedopmanmiii

BHKOHAHHA MOTOYHHX LHKTIB iH IE3HTHOTO MOHITOPHHTY

nedopmanii

F 3

[H#eHepHO-reoIoTiHI Ta iHAKeHEPHO-Te0Ne3HYHL
BHIIYKYBAHHA

PesymsTaTh pospaxyHKy BILTHBY 00 ckTa
\ GyAiBHHLTBA Ha OTOUYIOUY 3a6y10BY /

L 4
PozpaxyHok 2nagens ocigans 6yieni B nepioj BHKOHAHHS NiATOTORYHX

pobir

L 4

Ananis 3uagens ocigans GyAisni B nepio BHKOHAIIS /

nigrotroBaHx pobiT Ta NPHIHATTA pinieHE Moo

| B iHKeHePHO-Ie0/[¢3HYHOTO MOHITOPHHTY B

Aedopmanii Gy B 200l BIUHBY HoBOTO GyAIBHHITRA

YHAKHCHHA MOXJTHBOTO PO3BHTKY TIOHATHOPMOBHX
B Nepiofl BAKOHAHHA OyzliBe/bHHX pobiT /

nepion Gyaisensuux pobit Ha of’exti

Puic. 7. Anroputy iHKeHepPHO-Te0Ie3NYHOr0 MOHITOPUHTY OyIiBJIi,
110 3HAXOUTHCS B 30HI BILTMBY HOBOTO OY/[iBHUITBA

3adikcoBaHa HasgBHICTb OCigaHHS OyAiBII,
IPUJIErJIOl 10 JiISHKK OyAiBHUI[TBA TYHEJIB
METPOIIOJITEHY, CBIIYUTH IIPO HEOOXIAHICTh BU-
KOHAHHS 1H)KEHEPHO-Te0/1Ie3NUHOT0 MOHITOPUH-
Iy npueraux OyaiBesib, A1 SKUX PO3PaxyHKO-

18

Bi 3HaueHHs JOAATKOBUX JedopMariiiii OJM3bKi
710 HOPMATUBHUX He TIJbKU Ha eTalll 3BeJleHHS
CIIOPY/IX, 2 i HA eTall BUKOHAHHS TITOTOBUYMX
pobir (pucyHok 7). /I 3arajbHOr0 aHaIi3y
po3BUTKY Aedopmartiii Oy/iB/ai B 30HI BIUIUBY
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HOBOTO OYAIBHUIITBA Ba)K/IMBOIO € HASIBHICTH BH-
KOHABYOI JIOKyMeHTallii (haKTUIHOTO TOJIOKEH-
HSI KOHCTPYKIIH Ta JAaHUX 1HCTPYMEHTAJIbHOTO
MOHITOpUHTY OyaiBi B 1Iepioy ii ekciutyaTarrii.
OrpuMaHi 3HaYeHHs OCiJaHHS MaiOTh OyTH
BpPaxoBaHi B TOMAJBIINX PO3PaXyHKaX BILIUBY
OyiBHUIITBA TYHEJIB METPOTIOJMITEHY Ha OTOYY-
ouy 3a0yzoBy. I1ix yac 3minu guHaMiku gedop-
MaIliifHUX TPOIeCiB Ta MOSIBU HEPiBHOMIPHOCTI
OCiJlaHb YacTOTa BUKOHAHHS 1H)KeHEepPHO-Teojie-
3UYHOTO MOHITOPMHTY Ma€ OyTu 306ijbIneHa.
[lns BuzHauenHns hakTopiB BIIUBY Ha aedop-
MalliiiHi Tpollec Ha eTami IArOTOBYMX POOIT
1H)KEHEePHO-TeO/Ie3NYHI  BUMIPIOBAaHHS  MalOTh
OyTi yB'si3aHi i3 3araabHUM TpadikoM BHKOHaH-
HSI TATOTOBYMX POOIT Ha JJISTHIT Oy1iBHUIITBA.
3HaueHHsI ocifaHHsT OyiB/Ii B 1epios BUKO-
HaHHS IHATOTOBYMX POOIT, IX aHaIi3 Ta BHU3HA-
YeHHd JUHAMIKH PO3BUTKY edopMaIiiiHux
MPOIIECIB i3 TPUB’I3KOIO /10 €TalliB TiATOTOBYNX
pobit Ha OyiBeIbHOMY MalJaHUYUKY € BasK/IM-
BUM TTapaMeTpPoOM, II[0 BILTMBAE Ha TPUIHHATTS
pillleHb CTOCOBHO BUKOHAHHS 3amo0iKHUX 3a-
XOJIiB 1IOJI0 HEJIOTIYIIEHHST PO3BUTKY MOHAJHOP-
MOBUX JI0OIaTKOBUX JedopMalliii Ta 3aB4acHOTO
3/1IICHEHHS 3aXO0/IiB 100 3a0e3eueHHs TiaBU-
IEHHST KOHCTPYKTUBHOI JKOPCTKOCTI OY/TiBJIi.
BucHoBku. /(715 1paBUibHOI 1 CBOEYACHOI
OIIHKK cTaHy Oy/iBesb, TPUJIETINX A0 JiJIs-
HOK OyIiBHUIITBA TYHEJIB JiiHii MeTpomoJirte-
Hy B YMOBax YIIiJTbHEHOI 3a0yZ0BH, TOYHOTO
MIPOTHO3Y MOJKJIUBOTO PO3BUTKY JedhopMariiii,
a TaKoX PO3poOKK e(hEeKTHBHUX KOMIIeHCa-
IMIHUX 3aXO/iB MIOA0 HENOMyIeHHs aedeKTiB
Ta MOLIKOKEHb OB/ BaK/IMBOIO € HASBHICTh
JNAHUX MIOI0 THCTPYMEHTAJIBbHOTO Te0JIe3U4HO-
ro KOHTPOJIIO OYAiBEJbHO-MOHTaKHUX —POOIT
Ha erarmi 3BefieHHsT Oy/iBJi, 10 BigoOpaxkeHa
y BUKOHABYIl JOKYMEHTallil Ta JaHUX 1HKeHep-

HO-TE0/IE3NYHOr0 MOHITOPHUHTY OyAiB/I Ha eTari
eKCILIyaTalii.

[loxo GyziBesb y 30Hi BILIMBY HOBOTO OY/IiB-
HUIITBA, /IS SIKUX PO3PaXyHKOBI 3HAUEHHS JI0/1aT-
KOBUX JiehopMaltiii 6JIM3bKi 10 HOPMATHBHUX, TO
BAKJIMBUM € 3/IHCHEHHS 1HXKEHEPHO-Teo/1e31y-
HOTO MOHITOPHMHIY Ha €Tarli IJrOTOBYMX POOIT
TIISTHKA OY/IiBHUIITBA, 110 JI03BOJINTH BU3HAYKUTH
HAsBHICTb CE30HHUX KOJIMBAaHb OCilaHb Ta MOSIBU
0CijlaHb, CIIPOBOKOBAHUX TEXHOTEHHUM BILJINBOM
MOYATKY BUKOHAHHS MiZITOTOBYMX POOIT.

Jlnsg OymiBi, IO JOCHIIKYETHCS, aKTHBHA
IMHaMiKa ocifianb y BepecHi-rpymani 2020 poky,
JI0 TI0YATKy BUKOHAHHS OyAiBeJbHUX POOGIT Ha
o6’ekti OymiBHMIITBA, MOKe OyTH BHUKJIMKaHA
3MIHOIO T1/IPOJIOTIYHUX YMOB JLISHKY BHACJIIOK
MOHA/THOPMOBO1 KIJIbBKOCTI ONaJliB Ta CE€30HHOIO
3MIHOIO TeMIlepaTypHOro peskumy. [lig BusHa-
YeHHS 3aJEKHOCTI JIMHAMIKM OCifaHb OyaiBi
Bi/I 3MIHU KJIIMAaTUYHUX XaPaKTEPUCTUK JIIJISTHKA
HeoOXifHI JaHi JOBrOTPUBAIUX iHKEHEPHO-Te-
OJIE3NYHKX CIIOCTepeskeHb OyiBmi. 3acdikcoBa-
Ha KOPeJIAIlis MOHaJIHOPMOBOI KIJIBKOCTI OTIa/IiB
Ta IPUPOCTY OCiZaHb Yepe3 0OMeKeHY KiJTbKiCTh
IUKJIB 1HXXEHEPHO-Te0Ie3MNYHOTO0 MOHITOPUHTY
€ HeIOCTATHBOIO 11 BU3HAYEHHS CHUCTEMHUX
3B'SI3KiB CE30HHOI 3MiHM OCiflaHb OyiBJI i MO-
Tpeby€E MPOOBKEHHST CIIOCTEPEKEHD.

BianosiiHo, 32 HAIBHOCTI TIONIEPeHIX JaHUX
i Yac BUKOHAHHS INATOTOBYMX POOIT Ha JIi-
JISTHII 3BE/IeHHSI TYHeJiB MEeTPOIOJITeHY 3MiHa
JIMHAMIKE Oocifaib OyiBii MOke OyTH IIpoaHa-
Ji30BaHa B MOBHOMY 00Cs3i Ta BU3HA4YeHi HOBI
(baxTOpu BIIKBY, 1110 MPOBOKYIOTH Aedopmallii
Oyaisi. OrpuMani pesysbraTi MOXYTh OyTH
BpaxoBaHi I/l 4YaC BUKOHAHHS PO3PAXyHKY
BIUIUBY OYAiBHWI[TBA TYHEJiB METPOIOJITEHY
Ha 0TOUYIOUy 3a0y/I0BY Ta BU3HAUYEHHS TPaHUY-
HUX 3HaUeHb JOaTKOBUX JedopMarriii.
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ANALYSIS OF THE RESULTS OF INSTRUMENTAL MONITORING OF THE BUILDING
ADJACENT TO THE CONSTRUCTION SITE OF THE SUBWAY TUNNELS DURING
THE PREPARATORY WORKS

Abstract. The article considers the results of calculating the impact of the construction of subway tunnels on
the surrounding buildings and the results of engineering and geodetic monitoring of the building in the area
of influence. Instrumental monitoring of buildings in the area of influence of construction of subway
tunnels allows to trace occurrence and dynamics of development of deformation processes of the building,
comparing the received values of the tracked parameters with settlement and standard values for
prevention of decrease in operational suitability of the building. According to the results of the calculation
of the impact, for the building under study, the values 0// additional deformations of the foundation are
determined, which are limit and close to the normative values of additional deformations of the foundation.
The results of engineering and geodetic monitoring at the stage of preparatory works for the building,
for which the calculated values of additional deformations are close to the normative, are given.
The appearance of uniform subsidence of the building foundation before the beginning of construction
and installation works on the construction of the subway tunnel was recordef It is determined that
the appearance of unpredictable subsidence before the start of major construction and installation works
or at the stage of preparatory work on the construction site, can cause exceeding the normative values
of additional subsidence Obf the foundation, which in turn will increase costs and labor costs, and reducing
its serviceability. The probable factors that provoked the development of deformations for the building
under study and which were not taken into account when performing the calculation of the impact of new
construction on the surrounding buildings are analyzed. The presence of a synergetic effect of strengthening
of deformations caused by the influence of new construction, deformations of natural character, the change
of which is dynamic, is determined. An algorithm for engineering and geodetic monitoring of buildings fgor
which the calculated values of additional deformations are close to the norm, which allows to determine
the own subsidence of the building in the area of new construction and take into account the obtained
values and dynamics of subsidence changes in further calculations of impact.

Key words: engineering and geodetic monitoring, calculation of impact on surrounding

buildings, deformations, limit values of additional subsidence.
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JII «HaykoBo-gocaigauii iHcTUTYT OyAiBebHOTO BUPOOHHIITBA», M. KitiB

AHAJII3 EOEKTUBHOCTI BIIPOBA/IKEHHSA YHIOIKOBAHUX CUCTEM
MOHITOPUHTY BYJIIBEJIb HA ETANIAX BY/IIBHUIITBA TA EKCILJTYATAITI

Anomauis. Y npoueci excniyamauii 6ydisenn 6nposadicerus Cucmem iHcmpyMeHmaibHozo MoHi-
MOPUHZY OCMAHHIM YACOM SHAUHO NOWUPIOEMBCS. YNPOBAONCeHHs YUX cCUucmem cmaio HeooxioHi-
CIMIO 8 YMOBAX CIPIMKOZ0 POIGUIMKY BUKOPUCTIAHHS THPOPMAUTIIHUX cucmeM Y OyOieenvill 2any3i
Yipainu. Jocumo susuenum € numanis 6nposaodiceris makux cucmem Sx na emani 6yoienuymeda,
max i na emani excnayamauii 6yoieni. Ilooanvuum Kkpoxom 0 B00CKOHAICHHS OPZAHI3AYIT 6UKO-
HAHHS MEXHOLOZIUHUX PilleHb THCMPYMEeHMAIbH020 MOHImopunzy 6 Oyoienuymei ma nioeuuenis
11020 MEXHIKO-eKOHOMIUHOI CKIA00B0T, €, 30KPeMa, BUBHEHHS OP2AHIBAUTIIHO-TNEXHOL02IUHUX NPOYe-
Cl8 3 YPaxysantsIm noEOHanHs ma ikmezpauyii cucmem MOHIMOPUNH2Y NPOMAZOM JICUMMEBOZ0 UUKLY
bydisenv Ha emanax Oydisnuymea ma excnayamayii 6yoieni abo oxkpemoi KOHCMpPYKyi.
Buxonanns ma enposadicenns came o0mici cucmemu mowimopunzy, sxa 0yoe 6UKOPUCTOBYSA-
mucy i nid uac Oydisnuymesa, i nio uac excnayamayii Oyoieni, € 0oCUMb AKMYAILHUM 3 YPAXY-
sanmuam enposadicenis Oyoieenvux ingopmauitinux mexnonoziti (BIM) 3 memoio modeniosans
HCUMMEBO20 UUKIY OYdisesy ma npozno3yeanis ix Gisuunozo 3nocy. Yuidixauis eupobie cynpo-
BOOINCYEMBCSL BUABIEHHAM ONMUMATGHUX KOHCIPYKMOPCHKO-MEXHOI0ZIMHUX Diuierb ma munisa-
UIEI0 ULLAXOM KOMOIHYBAHHS (NOCOHANHAM) HATIOLILUL BOATUX KOHCIPYKMOPCHKO-TNEXHOL02IUHUX
piwenny. [lepcnexmusnum ¢ pospodaeHns piliens i3 YnpoeaoreHns cucmem MOHIMOpuUHzY Ha emani
pexoncmpyxuyii 6yoieni 3a60aKU GUKOHAHHIO NEGHUX MEXHOLOZIMHUX NPOUECIB, MONCIUBUX TUULe
nid uac euxonanus onepayill, NO6’I3AHUX i3 BMPYUAHHS 8 0CHOBHI, HeCYui eleMeHmi ma KoH-
cmpyxuyii. Pexoncmpyxuilo ma ecl PIBHOBUOU PEMOHMHUX POOIM BUKOHYIOMb (aAKMUUHO Ha ema-
ni excnayamaugi. ;qubmaum 6upoois cynpoeo@ofcyembm BUABIEHHAM ONMUMATOHUX KOHCMPYK -
MOPCOKO-MEXHOIOZIMHUX DileHb Ma MUNI3auielo usxom Komoinyeanns (noeonannsm) Haioinoul
60ANUX KOHCMPYKMOPCHKO-MEXHOL0ZIHUX piutens. TTumanns inmezpayii cucmem mowimopumnzy
MEXHOLOZIUHUX NPOUECI6 Ha emani OydieHUWMea 6 CUCMeM MOHIMOPUH2Y HA emani excniyamayii
nompebye demanviozo 6UGUEHHS.

Kmouosi cnoea: cucmema monimopuneay, opeanizauitino-mexHoJi02iuHi npouecu, Heummeesuil
uuxa Oyoisennv, Gyodieenvii inopmauitini mexnonozii.
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ITocranoBka npooaemu. ITuranHs iHTerparii
CUCTEM MOHITOPUHTY TEeXHOJIOTTYHUX IIPOIeCiB
mig 4yac OyiBHUIITBA B CHCTEMH MOHITOPHH-
Iy TiJl 4ac eKcIulyaTallil 3aJUIIa€ThCsl BIJIKPU-
tuM. Ha mamy QyMKy, BUBYEHHS Ta BUPIILIEH-
HS JIAaHOTO 3aB/laHHSI CHPUSITUME ITi/IBUIIEHHIO
eeKTUBHOCTI BUKOHAHHS OYAiBEJbHUX IPOIe-
CiB Ta MiIBUIIEHHI0 eKOHOMIYHUX ITOKAa3HUKIB
BapTocTi OymiBHWITBA. Ha maHwii yac m0CUTH
BUBYEHI METOZM Ta CIIOCOOM BUKOPUCTAHHS [1a-
HUX CHCTeM MOpi3Ho. Bimkputoo mpobiemoio
3aJIMIIAETBCS IHTErPallisl CUCTEMU MiX €000I0.
Bapro 3ayBaxuTu, 1110 HayKOBO-TEeXHIYHI 3aCO-
OM MaloTh JIOCTaTHIN TeXHIYHMII amapar Ta iH-
(bopmartiitHo-TexHiuHi pillleHHd 711 BUKOHAHHS
[IOCTaBJIEHOI 33/1a4i.

AHai3 ocraHHIX ociaigzkeHb. /liarHocTrka
OyziBesb Ha PI3HUX eTalaxX KUTTEBOTO IHKIIY
(OyzmiBHMIITBA, eKCILIyaTalfii, —pPeKOHCTPYKIII,
3HATTS 3 eKCILTyarallil) J0CUTh BUBUEHA. Y TeX-
HIYHII JiTepaTypi JOKJIAJHO OIMCAHO BIPOBA-
JUKEHHST JTaHuX cucteM. HaykoBo-TexHiuHi 6a3u
MOCTIHO TTOHOBJIIOIOTHCS Ta JIOTIOBHIOIOTHCS HO-
BUMU TEXHIYHUMHU PIIIEHHSAMU Ta MTPONO3UIISIMU
3 peajizaiisiMu cucteM MoHiTopuHry. Haiibimbiir
BI/INIPAI[bOBAHUMU 3 METO/IOJIOTIUHOI TOYKU 30Dy
€ CHUCTeMU MOHITOPUHTY caMe Ha eTall eKCILIY-
aTaitii. MeTtoau iHTerpaiiii cucreM MiX PisHUMU
eTaramMu JKUTTEBOTO IUKJIY Oy/iBeb He PO3ITOB-
CIOJIKEeHI B TIPAKTUIIl HAYKOBO-TEXHIYHOTO CYTIPO-
BOAy 3abe3ledeHHs iX TexHiyHoro cray. Ilpu-
YMHOIO TAKOTO CTaHy peyeil € Pi3HI BIACHUKU
OyziBii Ha eramax OyAiBHUIITBA Ta eKCILTyaTarlil,
eKOHOMIYHI iHTepecH IKUX He 30iraloThCsl Ta ya-
CTO € TIPOTHJIEKHUMHE. SIKIIMO Gy/tiBesIbHa OpraHi-
3allist MparHe 3MeHIUTH Oy/iBeIbHI BUTPATH, TO
BJIACHUK Oy/iB/Ii Ha eTami eKCIIyatalfii mparHe
IIPOJIOBKUTH €Tall eKCILTyaTallil.

Meta po6otu. Anami3 HailGiTbIT ederTrB-
HUX CMocoOiB iHTerparii CucTeM MOHITOPUHTY
1miz yac OyAiBHMITBA B CHCTEMU MOHITOPUHTY
TOJAJIBIIOT eKcIuTyaTatiii OyiBesb. PosristayTn
AKTYaJbHICTb Ta TEXHIKO-€KOHOMIYHY [IOILJIb-
HICTb BUKOPUCTAHH4 JIAHUX CUCTEM Y TPAKTHUIlL
BUKOHAHHS OyziBenpHux mporecis. Cucrema-
TU3yBaTU aKTyaJbHYy iH(MOpPMAI0 TOETHAHHSI
TeXHIYHUX PillleHb BIIPOBA/KEHHS JaHUX CHUC-
TeM. Po3risiHyTH opraHisailiiiHO-TeXHOJIOTIuHI
pillieHHs, peasisailii MPOTPEeCUBHUX METO/IIB MO-
JiepHi3allil HasBHUX CHCTEM MOHITOPHHTY Oy/Ii-
BeJIbHUX TIPOIIECIB /IJII BIPOBA/KEHHS 1X Y MO-
HITOPUHT eKCILTyaTyiouoi OyIiBiIi.

Bukiax ocHoBHoro Mmarepiamy. OcHOB-
HOIO METOI0 CHCTEM MOHITOPHHTY Oy/IiBesb
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€ CBOEYACHE BUSBJIEHHS TEXHIYHMX 3MiH Oy/IiB-
JIi 41 KOHCTPYKIIil, 30KpeMa JiJid 1X T0/IaJIbIIoT0
KOHTpoJ0. [l Kpaioro po3yMiHHS aJrOPUT-
MiB MOEIHAHHS 3a3HAYEHUX CUCTEM Ha PI3HUX
erarax KOHTPOJIO TEXHIYHOTO craHy OyaiBii
iX HEOOXiZHO PO3IIIUTH, BU3HAYUTH HEOOXiIHi
TeXHIYHI 3acOOM Ta MapaMeTpl MOHITOPHHTY,
METO/M Ta CIIOCOOM ONTUMAIBHOIO BUKOPUCTaH-
HSI IPUIHATUX CUCTEM, TEXHIYHY MOSKJIUBICTD 1X
peasizallii Ta TOAAJBIIOTO BUKOpUCTaHHSA. Ha
Tab/1. 1 IPUBENEHO eTal JKUTTEBOTO UKy Oy-
TiBJi, OCHOBHI TTapaMeTpu KOHTPOJIO (MOHITO-
PUHTY) /IJIE KOKHOTO 3 €TalliB Ta TUIIOBI TIpH-
JIaIA, SKi, SK TPaBUJIO, BUKOPUCTOBYIOTD JIJISI
peecTpailii BKa3aHUX MapaMeTpiB.

Caip 3ayBaskKuTH, 1110 BUKOPUCTAHHS JESTKUX
TEXHIYHIX 3ac00iB Ha Pi3HUX eTarax Oy[iBHUIITBA
€ a00 HEeMOXKJIMBUM, 200 €KOHOMIYHO HEIOIIb-
HIM, TOMY B TIEpIIy 4Yepry HeoOXiZHO BH3HAUM-
T HalbiIbIn yHi(IKOBaHI TTapaMeTpu KOHTPOJIIO
11 PI3HUX eTalliB Ta MeTy IX peasrisarfii.

Y szarasbHOMY — TeXHIYHOMY  PO3yMiH-
Hi «yHi(ikaiig» (BiJ JaT. unus — OJUH, JaT.
facio — pobio; 00’€HAHHS) TOSICHIOETHCS SIK
HalmomupeHimuil i eeKTUBHUN METO/ CTaH-
JmapTusaliii, KWl nepegdavac  IPUBEICHHS
00’€KTIB 710 OAHOTUITHOCTI Ha OCHOBI BCTAHOB-
JIEHHST pallioHaJIbHOTO 4yucJa iX pidHOBUAIB [1].
VYuidikamiss crpuse po3BUTKOBI criemiaisaliii
BUPOOHUIITBA, KOMILJIEKCHOI MeXaHisallii Ta aB-
TOMaTU3aIlil.

Vuidikamig moagrac y BuOOpi OITHMAb-
HOT KisbKOCTi ab0 B paiioHaJbHOMY CKOPOYEH-
HI 4Yucaa TUIIB, BU/IB, MapaMeTPiB i po3MipiB
00’€KTiB OJHAKOBOrO 4M OJU3BKOTO (DYHKITiii-
HOTO IpU3HaYeHHs. YHidikallisg cupsMoBaHa Ha
3MEHINeHHS YMC/Ia PI3HOBHIIB 00’€KTIB IILISIXOM
KOMOIHYBaHHSI JIBOX i OiJIbIlie X XapaKTePUCTHK.
O6’exramu yHidikarii MoxKyTh OyTH Pi3Hi BHPO-
Ou: MaTepiasiu, jeTasi, By3Jd, CXeMHU, TPUIAJIH,
IPUCTPOI, arperatu, MaluHu.

VYHidikaiis BUp0OIB CYIPOBOMLKYEThCS BH-
SBJIEHHSIM ONTUMATbHUX KOHCTPYKTOPCHKO-TeX-
HOJIOTIYHUX PpIilIeHb Ta TUMI3ALIE MLISXOM
KoMOiHyBaHHsS (MOEHAHHSIM) HaiOLIbII B/a-
JINX KOHCTPYKTOPCHKO-TEXHOJIOTTYHUX PillleHb.

Tepmin «yHiikoBaHI cucTeMU MOHITOPUH-
Ty» JIJIg HAIIOro BUNIAJKY TPOMOHYEMO (hopMy-
JIIOBATH SIK TIOEAHAHHS CHCTEM MOHITOPHHTY Oy-
MiBJI Ha eTamax Oy[iBHUIITBA Ta eKCILIyararlii,
OCKIJIbKM HA#OLIbII TPYAOMICTKUMU Ta €KOHO-
MIYHO 3aTPaTHUMHU OYIyTh eTanu OyAiBHUITBA
Ta eKcIuTyaTanii OyzaiBii, i came 1i eramu pos-
rJsAal0Thed B Aadiil crarti. Ha Hamy aymky,
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3 TOYKM 30PY 3aCTOCYBAHHS MOHITOPUHTY eTall
perenepaiiii OyAiBJIi € MEHII aKTyaJIbHIM.

3rigno 3 «/ICTY-H b B.1.2-18:2016», a came
nyakrom 8.4.1., Mownitopuar o6’ekta B HOp-
MaJbHUX YMOBaX €KCILIyaTallil MpoBOJATH [IJIs1
BUSBJICHHS HeOe3[MeYHNX 3MiH Halpy/KeHO-
neOpMOBAHOTO CTaHy HECYYMX KOHCTPYKITIH
Ta/ab0 IPYHTIB OCHOB, AKi OTPEOYIOTh JeTalIb-
HOTO OOCTEKEeHHST i1 OOTPYHTOBAHOI OIHKH
TEXHIYHOrO craHy OyziBesb. [lyisi eTamy exc-
IJIyarailii MosKHa BUIJIUTU OCHOBHI IapamMeTpu
MOHITOPUHTY OYiBII, TaKi sIK: MII[HICTH OETOHY,
KpeH OyziBJii, BOJOTICTh (DYHIAMEHTIB, peaKIlisa
3bK Ha BIMB HaBaHTa)KeHHS. YPaXOBYIOUH, IO
IMiJT Yac BUKOHAHHS POOIT 31 3BeIeHHs Oy IiBeIb-
HUX KOHCTPYKI[il TaKoK HEOOXiHUIT mepioany-
HUN KOHTPOJIb TEXHIUOTO CTaHy BUTOTOBJIEHUX
KOHCTPYKI[IM, MOKHA BUJIIJINTU OCHOBHI Tapa-
METPH: MIIIHICTD 3a/1i30-0€ TOHHUX KOHCTPYKITiif,
BU3HAUYEHHS Peakilii HeCcylUX KOHCTPYKIINA Ha
3aJlaHNX iHTepBajax 301LIbIIEHHS HaBaHTAKEH-
H$I, PEECTPALLiI0 3MiH BOJIOTOCTI IPYHTIB TOIIO.

Jlo TexHiYHMX 3ac00iB, AKI MOXKJINBO BHUKO-
pUCTOBYBAaTU Ta YHi(iKyBaTu g Pi3HUX eTa-
IiB MOHITOPUHTY OY/IiBJIi, MOKHA BiIHECTH TaKi,
SK: IHKJIIHOMETPH, JaTYUKU BOJIOTOCTI, JaTYUKU
TeMmIepaTypu, TeH3ozaTuuku Tomo. Crmpaio-
YUCh Ha MOJOKEHHS 5], MOKHA BUILIUTH HEOO-
XiJIHy eTalHiCTb MPOeKTYBaHHS YHi(iKOBaHUX
CUCTEM MOHITOPUHTY, a caMe:

1)po3pobJieHHsT TPOEKTY CHCTEMH MOHITO-
puHTY Bianosigno g0 T3;

2)po3po0JIeHHST CUCTEMU CIIOCTEPEKEHD LTSI
nepeBipkM B HATypi CTYIEHIO BIJIUBY HOBOTO
OyIiBHUIITBA HA HasIBHI OYAIBJI i CIIOPYAN;

3)TecTyBaHHSI Ta BHUMPOOYBAaHHSI CHCTEMU
MoHiTopuHry. CKJaZlaHHd BIANOBIIHUX aKTiB
Ta JIOKYMEHTIB BUITPOOYBAHHS;

4)MOHTaK CHCTEMU MOHITOPHHTY Ha 00 €KTi;

5)3ilicHeHHsT MOHITOPUHTY B TpoIieci Oy 1iB-
HUI[TBA Ta eKCILIyaTalil mpoTsaroM cTabiisariii-
HOTO TIepiogy abo GibITOTO TEPMiHY, BCTAaHOB-
JIEHOTO TeXHIYHUM 3aBJIaHHAM;

6)00pobKa Ta orepaTUBHUIT aHaI3 pe3yJIbTa-
TiB MOHITOPUHTY B PEKUMi PeaJbHOTO Yacy;

7)oTpaIfioBaHHsl pPe3yJIbTaTiB CIOCTepeKeHb
Ta MiITOTOBKA BIiJIIIOBIJHUX BUCHOBKIB;

8)omiHka BIJIMBY HOBOI OYiBJIi i BUKOHAHHS
poOiT i3 Ti 3BeIcHHST Ha HasiBHI Oy/IiBI 1 criopy .

s yHiikoBaHUX CcHUCTeM MOHITOPUHTY
OyziBIi B aBTOMaTHU30BAHOMY PEKMMi POOOTH
MOKJINBE BUKOPUCTAHHS TIJIbKU HEPYHHIBHUX
MeTOAiB BHUMipioBaHHs. Tumosa OJOK-cxema
CHCTEMHU MOHITOPUHTY MaTUMe OJHAKOBUI BU-
[V I PI3HUX eTalliB MOHITOPUHTY 1 TIpeji-
cTaBjieHa Ha puc. 1.

[TepcrieKTHBHUM, Ha HAITY AYMKY, € PO3p00-
Ka PpillleHb 13 BIPOBA/[KEHHS CHUCTEM MOHITO-
PUHTY Ha eTari peKOHCTPYKINi OyaiB/Ii 3aBASKN
BUKOHAHHIO IEBHUX TEXHOJIOIIYHUX IIPOIECIB,
MOSKJIMBUX JIMIIIE 1T/l YaC BUKOHAHHS Omepalii,
MOB’SI3aHUX 13 BTPYYaHHSIM B OCHOBHI, HeCydi
eJleMeHTH Ta KOHCTPYKIIii. Bizgomo, 1o pekoH-
CTPYKINIO Ta BCi PI3HOBUAM PEMOHTHUX POOIT
BUKOHYIOTh (DaKTUUHO Ha eTalli eKCILTyaTarlii.
ITig yac BUKOHAHHS PEMOHTHHX POOIT Ha eTa-
Il eKCITyaTalii iHCTpyMeHTaIbHI BUMIPIOBAaHHS
€ IXHBOIO YaCTUHOIO 1 BUKOHYIOTHCS Tapasiesib-
HO 3 eKCIUTyaTalliero 6e3 BificeIeHHsT MeNIKaHIIiB
ab0 TI0CITII0BHO 3 eKCILTYaTAIli€lo 3 BifICEJIEHHSM

Ta6muus 1. TTapamerpu KOHTPOJIO OYAIBJII HA PI3HKUX eTanax KUTTEBOTO IIUKIY

Eran

ITapameTpu KOHTPOJIIO

Texniuni 3ac00HM KOHTPOJIIO Ta JiarHOCTHKU

TexHoJIOTTYHI TTOKa3HUKN
Oy/iBEJIBHUX TIPOIIECIB

1. ByaiBHUIITBO

[akmiHOMETpH, TATINKU TTOTIEPETHOTO TUCKY
Ha (GOpMHU, TATIYNKH TEMIIEPATYPH, TaTINKN
BOJIOTOCTI, aKCEJIEPOMETPH, OTITUYHI JIATYNKN
BUMIPIOBaHHS TEOMETPUYHUX TTAPAMETPIB
KOHCTPYKIIiii Ta 06’€KTY 3arajiom.

2. Excnyatartis TexHiyHi MOKA3HUKU CTaHy

CHUCTEM

KOHCTPYKIIii Ta iHKeHepHUX

[HKIIHOMETPH, JaTYNKK BiOpaILii, JaTdnKm
BOJIOTOCTI, IATYMKHU TeMIIepaTypu, BUTPATOMIpH,
JIATYUKY PiBHS Mi[3eMHUX BOJ 1 T.JL.

3. Pexoncrpyxiiis TexHiuHi MOKA3HUKNA CTAHY
aBapiiHUX KOHCTPYKIIN 4K

iH)KeHepHI/IX CHUCTEM

Buknanene sumie B myHkTax Ne 11 Ne 2.

4. Perenepaitist abo
JKBimatist OyiBi CUTYaIlii T1i]] yac

JIKBigamii / TeXHigHoi

[TporHo3yBaHHS : aBapiliHNX

MOJKJIMBOCTI pereHepartii Oy1iBJii

[HKIiHOMETPH, JATYMKN BOJIOTOCTI, TIPUCTPOI
BU3HAYEHHsI MiITHOCTI OETOHY /TeTJISTHO
KJIQJIKU, JaTYUKK KOPO3ii MeTaleBuX
KOHCTPYKII.
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MmetkaHI(iB. [Ipu nibomy Hacrae nepioj coitiaib-
HOTO JIMCKOMDOPTY s MEIIKAHIIB 3 HeoOXij-
HICTIO KOMIIeHcaIlii MaTepiaabHoi aG0 MOPaIbHOI
IIIKOJIH, 1110 301JIBIITY€E TPYAOMICTKICTD i BapTiCTh
PEMOHTHUX POBIT y I[iIOMy i IHCTPyMEeHTaIb-
HUX BUMIipIOBaHb 30Kkpema [3]. Bizomo Takox,
110 Ha eTami eKcIIyaTailii BaKIUBUM (HaKTOpPOM
BIIMBY Ha TEXHIYHWUI CTaH HasBHOI 3a0yM0BH
€ BIJIMB HOBOTO OyiBHuITBA [4]. HasBHiCTH Ta-
KOTO BILTMBY € He3anepedHuM ¢akrom. [ligTpu-
MaHHsI eKCITyaTalliiiHuX BIaCTUBOCTEN i 3a0e3-
medeHHs1 OesaBapiiiHoi excriryaraiii Oy/iBesb
y 30Hi BIIMBY HOBOTO OYAIBHHIITBA € aKTyaJlb-
HUM TEXHIKO-eKOHOMIYHUM 3aB/aHHIM, 1[0 I10-
Tpebye A0cToBipHOI iH(DOpMaIlii, oTpuMaHoi iH-
CTPYMEHTAJTbHUMU METOJIaMU, JIJII CBOEUYACHOTO
BUSBJICHHS TPAaHUYHUX JlehopMalliil KOHCTPYK-
il Ta nornepe/ykKeHHd YTBOPEHHS TOMIKO/KEHb
OynmiBenbHUX 00'ekTiB. Metoio 3abe3medeHHs
eKCILTyaTaI[iiHOl MPUAATHOCTI Ta Ge3MeKu IIpH-
JIerux 00’€KTiB € 30epesKeHHsT TPUBAIOTrO Ipa-
I1E3/IaTHOTO CTaHy OTOUYYIOUNX OY/IiBeIb, SIKE J10-
CSTAETHCS MPOTHO3YBAHHIM PO3BUTKY ITPOIIECIB
iX TIOIIKO/KEHHS Ta CBOEYACHOIO peasli3alli€io
KOMIIEHCAI[IMHUX 3aXO/[iB, 10 3HAYHOIO MipOIO
BU3HAYAETHCS AKICTIO BUKOHAHHS BUMIPIO-
BaJIBHUX POOIT. ¥ poboTi [4] mpoBeneHo aHaumi3
BIIMBY BHUMIPIOBAJIBHUX POOIT Ha eKCILTyaTa-
ilfHY TPUAATHICTH HasiBHUX OysiBesb. Bix 00-
CATY Ta TepioJIMYHOCTI OTpUMaHHs iHdOpMallii
3a pe3yJbraTaMi IHCTPYMEHTAJIbHUX BUMIpIO-
BaHb 3aJI€KUTh OIEPATUBHICTH 1 aJIeKBAaTHICTD
OPUUHATTS pillleHb 100 HeIOMYIIeHHs 3HU-
JKEHHSI eKCILTyaTallliiHIX XapaKTepPUCTHK 00’€K-
TiB OyJiBHUIITBA, TOMY IXHIll 3MiCT BIUIMBAE Ha
TPUBAJICTh €KCILIyaTallii 06’€KTiB.

TakuM YMHOM, BUKOPUCTAHHS CUCTEM MOHITO-
puHry B OYAIBHUITBI Ta eKcIUTyartarii B HepIIy
yepry MOBMHHO BUPIIIyBaTH 3ajady i3 3amobiram-

IHpopMmaLiiiHa cUCTEMa MOHITOPHHTY

HsI PYHHAIIl TaKuX Oy/IiBeJb, CBOEYACHOTO BHSIB-
JIeHHd BIJIXWJIeHb BiJl 3alTPOEKTOBAHOI T€XHOJIOT1
OyziBebHUX TIpotieciB. [J1st JarHOCTHKH TeXHid-
HOTO cTaHy Oy/IiBesib Ta BUSIBJIEHHST HETATHBHOTO
BIUIMBY Ha HUX MHOXUHM (DaKTOPIB CJiJ cuCTe-
MaTuU3yBaTh (HAKTOPK TAKOTO BILIMBY Ha OYiBIIi
[5]. SAximo poBroTpuBasi 3arpo3u MOXKYTh OyTH
BYACHO TiepeibaveHi i CBOEUacHo MoIepekeHi 3a
PaxXyHOK HOPMAaTMBHUX 3aXO/[IB 3 €KCILIyarallil,
TO MUTTEBI HerepeabadyBaHi 3arposu (HaI3BH-
YaiiHi cuTyailil) MOXYTb MaTH KartacTpogiuHi
HACTIKU. 3arpo3 3a MPUHITMIIOM TIBUIKOCTI
iX TOSIBU: JIOBIOTpPUBAJI 3arpo3u (MOCTYNOBUIA
PO3BUTOK JlePeKTiB Ta TOMIKO/KEeHb ITiJ BILIH-
BOM BiJIOMUX ITPOTHO30BAaHUX 3arpo3, HATIPUKJIA/L,
(bisuuHe cTapiHHA); MUTTEBI 3arpo3u 3 MOMITHU-
MU TposiBaMu (IIBUKUN PO3BUTOK Ha/3BUYAI-
HOI CHTYyaIlil MicJas peasidallil 3arpo3n); MUTTE-
Bi 3arpo3u Ge3 MOMITHUX TPOSIBIB (HEMOMITHHIA,
NPUXOBAHWIT PO3BUTOK HA/3BUYAIHOI cUTYallii
micsst peastizantii 3arpos3u). MakTopu BILIMBY Ha
OyziBITIO: B TIEPioJl eKCILTyaTallii JOBroTepMiHOBa
(ToB3yya), BUKJIWKAHA, SIK MPABUJIO, CTaPiHHSAM
MaTepiaiB, 3HUKEHHSIM MIITHOCTI. BUSBJISETHCS
il Yac MepioAMYHUX Ta IIAHOBUX OOCTEKEHb,
JIMHAMiKa PO3BUTKY IIbOTO TUITY TONIKOIKEHD Oa-
raTo(akTopHa, TPOTHO3YBAHHS JIOCUTH CKJAJIHE.
[lo npyroro tuiy (axTopiB BiIHOCATHCS 3arpo-
3M, 110 BUKJIMKAHI PANTOBUMU TIOMITHUMU ITPO-
dBaMU, 1leil BUJ| YUHHUKIB He IIPOTHO30BAHUM,
MOsKe OyTH MOIEpPeIKEHUI CBOEYaCHUM peary-
BaHHAM Ha BUHVMKHeHHS HeOesmeku. Taki dak-
TOPH JIOCUTH HEOE3IeUHi, OCKIIbKI BiIHOCSTHCS
110 MUTTEBUX, ajie MAIOTh TIOMITHI TIPOSIBY 1 IXHII
MOKJIMBUIA BIJINB BU3HAYAETHCS 3a Pe3yJibraTa-
mu obcrexenb. [lo Tperboro, Haibiibin Hebes-
neyHoro Tuiry (hakTOpiB BiIHOCATHCS 3arpo3w,
10 BUKJIMKAHI PANTOBUMU HEIOMITHUMHU TIPO-
SBAMU, KOJIH JIZKEPEIo HeOe3IeKN € BUIAIKOBUM

PeaKkuin/30BHilWHIi BNAKB
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CTaHy
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Puc. 1. biok-cxema cucrteMyu MOHITOPUHTY
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i KOHKpeTHO He Bu3Hadewe. Ile Moske OyTH miaTO-
TJIEHHS BHACJI/IOK aBapiii KaHAJT3alliiHIX MepeK,
3MiHAQ PiBHsI IDPYHTOBUX BOJ ab0 3MiHa Hecydoi
3[IaTHOCTI I'PYHTIB BHACJI/IOK BIIMBY VIIiJIbHEHOI
3a0y/10BH, BiGpaIlii Bl TPaHCIIOPTY TOIIIO.

Jlns yHidikaiii cucreMu MOHITOPUHTY, TOO-
TO TOEIHAHHS CHCTEM MOHITOPHWHTY OyiBJIi Ha
erarax Oy/IiBHHUIITBA Ta eKCILIyaTallii, HeoOXi-
HO BUKOHATH B y3araJbHEHOMY BUTJIS/I TIOPiB-
HSHHS CKJIaJy apaMeTpiB KOHTPOJIO OyiBIIi Ha
PI3HHUX eTarax KMTTEBOTO IMKIY. ¥ Tabi. 2 Ha-
BEJIEHO Pe3yJbTaTH TaKOTO y3araJbHEHOTO I10-
PIBHSIHHS, 110 JIA€ YSIBY MPO HATPSIMKHU Ta BUAU
pOOIT 3 IHCTPYMEHTAIBHOIO MOHITOPUHTY.

Bianosigno 10 tabm. 2 nosuii 4, 5 Ta 6, T0O-
TO KOHTPOJIb KPEeHiB OyIiBJi, mpocizanHst OyIiB,
KOHTPOJIb 30BHIIITHIX TPUPOHIX Ta T€XHOTeHHUX
(baKTOplB BILIMBY HEOOXiZHO BUKOHYBATH SIK Ha
erari Oy/IiBHUITBA, TaK i Ha eTami eKCILIyaTalil.
TakyM YMHOM, CHCTeMH MOHITOPHMHIY IS 3a0e3-
MedeHHsT KOHTPOJIIO 1UX TIapaMeTpiB MOKJIMBI /10
yHiciKariii 77st etartis OyAiBHUITBA i €KCILTyaTaIfi.

Came Gepyun [10 yBary Bci pakTOPU HEraTHB-
HOTO BILUIMBY Ha OY/iBJIIO i 4acoBi Mexi Ha ix
BUSIBJICHHSI 1 JIIarHOCTHUKY, MOJKJIMBO PO3POOUTH
HpanesfaTi Ta HeOOXi[HI IPUHIMIN Ta MEeTO-
IU Ui po3pOoOKHM Ta CTBOPEHHs YHi(iKoBaHUX
CHCTEM MOHITOPHHTY TEXHIUYHOTO cTaHy OyiBIi
Ta TEXHOJIOTIYHUX IIPOIIeCiB IIiJ[ Yyac 3Be/leHHS
OyziBJIi Ta BCHOTO €Tary eKCILTyaTartii.

BucHoBku. HeoOXiTHUM e€TaroM JiJIst BIOCKO-
HaJIeHHST OpraHi3ailii BAKOHAHHS TeXHOJOTIUYHUX
pillieHb BIPOBAJI)KEHHSI MOHITOPUHTY TIPOTITOM
JKUTTEBOTO IUKJIY Ta IIi[BUIIEHHS €KOHOMid-
HO-TEXHIYHOI CKJIAaJI0BOl YaCTUHU €, 30KpeMa,
BUBYEHHS MPUHIUITY TIOEHAHHS Ta 1HTerparii
CHCTEM MOHITOPMHTY Ha JIBOX eTarax >KUTTEBO-
ro UK/, TOOTO Ha eranax OyAiBHUIITBA Ta €KC-
TJTyaTarfii.

[cnytoTh TexHiyHi Ta iHMOpMaIliiiHO-TeXHO-
JIOTIYHI PillleHHd /I BUKOHAHHS TOCTaBJIEHOl
sajaui. HaiiGinpin edekTHBHOIO € iHTerparis
CHCTEM MOHITOPUHTY Tif dYac OyAiBHUIITBA,
B CHCTEMU MOHITOPUHTY IOJIAJIBINOI eKCITyaTa-
1ii OyziBesb, yHiiKallis BiKe HassBHUX CHCTEM
MOHITOPHHTY OY/iBEJLHUX TIPOIECiB, BIPOBa-
JUKEHHSI CHCTeM MOHITOPUHTY Ha eTalli pereHe-
paitii/peKoHCTpyKILii Oy/IiBJIi.

Kontposb kpeniB OymiBii, mpocizantsa Oy-
JIBJI, KOHTPOJIb 30BHIIIHIX MPUPOJAHIX Ta TEX-
HOTEHHUX (baKToplB BILIMBY HEOOXiHO BIKOHY-
BaTH K Ha erari OyAiBHMIITBA, TaK i Ha eTar
excrtyaTaitii. TakuM 4MHOM, CUCTeMU MOHITO-
PUHTY Ut 3a0e31edeHHsT KOHTPOJIO IHX Iapa-
MeTpiB MOKJINBI 10 yHidikarii a1s eramiB Oy-
JUBHUIITBA 1 €KCILIyaTallil.

YrpoBakenHst yHi(IKOBAHUX CHCTEM MOHI-
TOPUHTY 3 BUKOPUCTAHHSIM HOBUX METOMIB (iK-
caitii Ta 1mepepoOKy JaHNX € aKTyaJ IbHUM [THTaH-
HSIM Ta MOTPeOY€E MO/ IbIIOr0 BUBYEHHSL.

Ta6muus 2. TTopiBHAHHS y3araJbHEHOTO CKJIaLy TTapaMeTpiB KOHTPOJIO Oy/IiBIi

Ha p13HI/IX eTallax JKXUTTEBOI'O UKy

Etan :xurreBoro UKy

Ne

= ByniBauntBo Exkcmuyaranis
g { [TapameTpu TeXHOJOTIYHUX TPOIECIB | —
o B 1poieci OyliBHUIITBA
o . .
= 9 BukonaBui 3HiMaHHS BUKOHAHUX —
'g KOHCTPYKITIH

> . .
=5 3 BxizHuii KOHTPOJIb MaTepiasiB —
= Ta KOHCTPYKILiiT

=
=N
= g 4 | Kpenu Oyuisii B mporieci Gyaisauirsa | Kpenn OyiiBiii B mpolieci ekcrryaTartii
% Eﬁ 5 I[Ipociganus OymiBi I[Ipocizanns Gyaisii B mporeci ekciuryaraiii
S E . :
a £ B 1Iporieci OyliBHUIITBA
H
é < KoHTpoJsb 30BHINTHIX TIPIPOIHIX KoHTpOoJIb 30BHINTHIX TTPUPOIHIX Ta TEXHOTEHHIX
= 6 |Ta TexHoreHHUX (HaKTOPiB BILIUBY (bakTOpIB BIVIUBY B IPOIECi eKCITyaTarlii
% B TIpotieci OyIiBHUITBA
i 7|~ KonTposs gedopmartiii, mo 3’ sIBASIOTHCS
= B IIPOIleCi eKCITyaTartii

g |~ KonTtposb dhyHKITIOHYBaHHS BHYTPIIIHIX

iHKeHEPHUX MEPeX B MPOIleci eKcIyaTartii
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ANALYSIS OF THE EFFICIENCY OF IMPLEMENTATION OF UNIFIED BUILDING
MONITORING SYSTEMS AT THE STAGES OF CONSTRUCTION AND OPERATION

Abstract. During the operation of buildings, the introduction of instrumental monitoring
systems has recently become significantly more widespread. The introduction of these systems
has become a necessity in the context of the rapid development of the use of information
systems in the construction industry of Ukraine. The issue of implementing such systems both
at the construction stage and at the operation stage of the building is well studied. A further step
to improve the organization of technological solutions of instrumental monitoring in construction,
and increase its technical and economic component, is to study organizational and technological
processes, taking into account the combination and integration of monitoring systems during the life
cycle of buildings during construction and operation of a building or structure. Implementation
and implementation of exactly one monitoring system, which will be used during construction
and operation of the building is quite relevant given the introduction of construction information
technology (BIM) to model the life cycle of buildings and predict their physical deterioration.
Unification of products is accompanied by the identification of optimal design and technological
solutions and typification by combining (combining) the most successful design and technological
solutions. It is promising to develop solutions for the implementation of monitoring systems
at the stage of reconstruction of the building, due to the implementation of certain technological
processes possible only during operations related to intervention in the main, load-bearing elements
and structures. Reconstruction and all kinds of repair work are performed, in fact, at the stage
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of operation. Unification of products is accompanied by the identification of optimal design
and technological solutions and typification by combining (combining) the most successful design
and technological solutions. The issue of integration of technological systems monitoring systems
at the construction stage into the monitoring systems at the operation stage requires detailed study.
Key words: monitoring system, organizational and technological processes, life cycle
of buildings, construction information technologies.
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INFLUENCE OF HUMAN FACTOR TO THE HYDROLOGICAL CONDITIONS

OF AREA AT THE EXAMPLE OF ZAPORIZHZHIA REGION

Abstract. Ensuring the necessary operational reliability of buildings and structures when flooding
the urban area with groundwater and man-made waters requires further development of methods
of assessment of the architectural and construction system, which interacts with environmentally
harmful natural and man-made environment. The purpose of the article is the analysis of urban,
geotechnical and geo-ecological features of the engineering infrastructure of the territory,
classification of negative flooding factors that impair the conditions of operation of urban
development objects; classification and selection of measures aimed at improving the operational
reliability of the foundations and foundations, buildings and structures of the city under
the influence of negative factors of flooding. As a result of the widespread rise of groundwater,
moved to the upper thickness of the loessy loam and this significantly increased their mineralization,
because of this groundwater ceased to be used as potable and as a result of their aggressiveness
towards building materials, began to contribute to the corrosion process. Problems of protecting
urban buildings from negative consequences of flooding by groundwater and man-made water
affect many aspects of engineering activity and represent and this is typical for modern urbanized
territories. For the successful implementation of large-scale measures to protect the city’s engineering
infrastructure from flooding and to develop engineering measures aimed at ensuring the operational
reliability of buildings and structures, it is necessary to develop a fully functional municipal urban
information system.

Key words: hydrogeological conditions, groundwater, culverts facilities, building, city
information system.

Problem statement. The common problem aimed at improving the urban environment

ofexploitationofurbanareasistheimplementation  through the suspension of the impact of adverse
of environmental — rehabilitation measures natural and man-made factors. One of such
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negative and long-lasting factors is the flooding
of urban areas with groundwater of natural
and man-made character for most modern urban
areas. During the last 50 years, the flooding
of the territory and related problems became
a great problem for Ukraine.

Ensuring the necessary operational reliability
of buildings and structures when flooding
the urban area with groundwater and man-
made waters requires further development
of methods of assessment of the architectural
and construction system, which interacts with
environmentally harmful natural and man-made
environment.

Analysis of recent research and publications.
Currently in Ukraine researchers such as
I. Sanina, N. Lyuta, A. Lushchyk, V. Shestopalov,
V. Lialko, V. Hudzenko and others are engaged
in the problems of exploitation of urbanized
territories, in the search for rehabilitation
measures to stop the effects of adverse natural
and technogenic factors. These solutions are
reflected in the scientific and technical [4; 5; 6]
and regulatory literature [1; 2; 3]. However,
the issues of flooding wurban areas with
groundwater are not adequately addressed.

The purpose of the article. The purpose
of the article is to analyze the urban, geotechnical
and geo-ecological features of the engineering
infrastructure of the territory; classification
of negative flooding factors that impair
the conditions of operation of urban development
objects; classification and selection of measures
aimed at improving the operational reliability
of the foundations and foundations, buildings
and structures of the city under the influence
of negative factors of flooding.

Presenting main material. In general,
the area of natural and man-made flooding
is about 7 million hectares or about 12%
of the country territory. During the period
of extreme precipitations or floods, they increase
more than twice so the territory about 16 million
hectares it is about 27% of Ukraine territory.

No one region of Ukraine can suffer because
of flooding and other negative processes.

In Ukraine more than 2000 villages, 540 cities,
100 thousand hectares of agricultural area
can suffer.

For Zaporizhzhia region flooding is a great
problem. We can see in on statistic by this
region. About 119 settlements are constantly
flooded in this region, but during the periods
of extreme precipitation and floods its number

increases, for example 248 settlements suffered
because of it.

Zaporizhzhia region is located in the south-
eastern part of Ukraine. The area of the region
is 27.5 thousand km. Mostly is a steppe plain,
this area has many rivers, gullies with a slight
slope to the north-west. To the south, the marks
are getting lower to zero close to Azov Sea.

The area is located in central and southern
steppe zones of Ukraine, almost all its surface
grown the remains of virgin steppe vegetation
survived just along the slops of the ravines
and gullies. There are a few forests and shrubs.

The highest elevation is the central part
of a region, which coincides the Pryazov
crystalline massif (absolute mark 200-220 m).

The region consists of four hydrogeological
districts:

— South-eastern line Dnepr massif;

— North-eastern part of Black Sea watershed
(Small Artesian watershed);

— Western part of the Azov crystalline massif;

— North-eastern part of Black Sea cavity
(artesian basin). Frozen lands are common in all
four hydrogeological areas with predominance
in the latter two.

The geological structure of Pryazov massif
mostly consists of Quaternary and Precambrian
rocks (south-eastern part) by the way a lot
of crystalline rocks are going up to the surface
(river valleys, gullies). That is why there are
2 dominated aquifers in this area:

— Aquifer horizon of cracked zones
of crystalline rocks, which is the source
of centralized water supply;

— Quaternary aquifer, which has separation
distribution.

Thequaternaryaquifertimedinthe watersheds
to the Eolian-deluvia and diluvia loam, the sand.
The capacity of the aquifer is 0.5-5 m, less than
15-20 m.

The flow of ground water to the surface
observed in the upper and lower slopes to
the beams.

In the region of the Black Sea lowlands
(the southern part and the western half of the re-
gion), sedimentary deposits of the Credaceous,
Paleogene, Neogene and Quaternary age (sands,
clay, limestone, sandstones, loams) on the Pre-
cambrian rocks developed with a variable capac-
ity of 100—1000 m.

Such aquifers developed in the area:
Cretaceous, Buchach, Torton, Cimmerian,
Sarmatian, Pontic and Kulyalnskyi. Above
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of them the aquifer of the Qaternary deposits.
Water-bearing rocks of groundwater are eolian-
deluvial, deluvial. The capacity of the aquifer is
usually 10-15 m.

In the area of the Dnieper crystalline massif
(northern part of the region) along with the wide
development of crystalline rocks, Paleogene
(sub-area), Neogene and Qaternary deposits
are involved. The capacity of sediment deposits
from several meters to 100—110 m.

The aquifer horizons of cracked zones
of crystalline rocks, Sarmatian and Pontic
deposits are developed.

Cretaceous Paleogene, Neogeneand Qaternary
sediments represent the Konska-Yalinska basin
(mostly  Guliyaipolsky, Pologivsky, partly
Orichivsky and Kyibishevsky districts) with
capacity of 40-400 m. The main aquifers are
the Buchach, Poltava and Sarmatian deposits.
Qaternary aquifer timed, to the loaves
of the Eolian-deluvial, delluvial and alluvial
genesis. The groundwater Quaternary deposits
of all four hydrogeological regions have free
surface. Water-bearing loamy differences have
a weak water-absorption; the debits of sources
are predominantly hundreds and tenths of 1/sec
(0.3-0.05 1/s). The nutrition of the quaternary
aquifer is mainly due to atmosphere falling,
theaquifer regime depends on season fluctuations.
Chemically the water mostly mineralized. People
use ground water for household purposes, less
for drinking by capturing their mine pits.

Almost  the whole territory  except
the northern part refers to the arid zones.
Winter is short, not snowy, spring is shot
and semi-dry, summer is long, very warm dry,
and autumn is average duration and semi-dry. In
dry years, the evaporation rate is twice higher
then fate of falling. Rainfall characterized by not
stability marks, which leads to drying of the soil
and drought.

Analysis of climatic indicators shows that
the existing of flooding directly depends on
the precipitation and air temperature. Therefore,
the biggest flooding was in 1985, 1997, and 2004,
when annual average rainfall was twice higher
the norm and the average of annual temperature
was the lowest. There are three types of flooded
lands:

1. Flat-knotted river floodplain.

2. Sloping slops of watersheds and beams
with small saucers, salt marshes and waterlogged
areas on weakly moderately salted bleak earth,
soils-weakly middle saline, weakly drained
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3. Flat leman-sea plane with steppe area on
infertile saline and saline soil.

The territory of rivers is about 10 km
and consists of nearly 60 rivers. Nearly half
of them situated in the Territory of Dnipro
River, and the other part at the territory of Azov.

The transverse line of the basins runs along
the Azov crystalline massif with marks on
the surface of 200—300 m. The rivers of the Dnieper
basin lie along the plain, the have a calm flow.

The slopes of the valleys are mostly flat,
symmetrical, composed of a forest complex, which
causes in some places a surface soil wash often
ata considerable depth. The floodplain of rivers is
usually two-sided, wide and at the time of spring
can be flooded. The rivers of the Azov basin in
some part have steeper and asymmetric high
slops and separated small ravines. The processes
of simultaneous erosion and accumulation are
observed everywhere in the valleys of the Azov
and Dnipro basin.

The analysis of the natural conditions
of the region for a long period shows that raising
the level of groundwater both in the country
as a whole and in Zaporizhzhia began since
the late 50s. The main reasons of large-scale
groundwater rise are:

1. Overbuilding by the whole territory
of Dnipro river.

2. Large scale plowing of land and water
retention in agriculture.

Some reasons associated with the main
reasons:

— wrong exploitation of the built reservoirs
and pounds;

— building of irrigation canals without filter
measures;

— lack of sewage in the countryside
and at the territory cities and villages where
private constrictions is located,;

— violation of planning and building norms
for settlements;

— bad conditions of drainage cuvettes for
roads and railways.

As we can see, the main reason of flooding
is human activity. By the end of the 90
of the last century, the rise in groundwater level
on agricultural lands was stabilized it depends
of falling during the year. In settlements,
the processes of deterioration of hydro-geological
conditions continue to evolve exclusively due to
the luck of landscaping.

Falling which were in autumn-spring
periods 1997-1998 and 20042005 years led to
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flooding of the territory and caused damages to
the national economy of Zaporizhzhia region.

Luck savage in settlements, in the presents
of centralized water supply is one of the reason
of a lot of flooding. In the most settlements,
where drainage built, usually it not exploited
and has bad technical conditions.

Now in the region we have 753 ponds
and reservoirs, with a total capacity of about
162 million m® Most of pounds are very small
and they were made without projects and do not
have drainage facilities. As a result, the girder-
river territory reduced its drainage impact,
because of it the groundwater level rises.

There are a several aquifers developed in this
area: Cretaceous, Buchach, Torton, Cimmerian,
Sarmatian, Pontic and Kylualnytsky. The aquifer
horizon of the Quaternary deposits is above.
Water-bearing rocks of groundwater are Eolian-
deluvial, deluvial, in the floodplain of rivers
and gullies — alluvial and alluvial-deluvial, on
the sea terraces — leman-sea loam, sandy loam,
less sand. The capacity of the aquifer is usually
10 g 15 m.

In the area of the Dnieper crystalline massif
(northern part of the region) along with the wide
development of crystalline rocks, Paleogene
(sub-area), Neogene and Quaternary deposits
are involved. The capacity of sediment deposits
from several meters to 100 a 110 m.

The aquifer horizons of cracked zones
of crystalline rocks, Sarmatian and Pontic
deposits are developed. In quaternary sediments,
groundwater confineding mainly to the Eolian-
deluvial, deluvial and alluvial loamy loam, sandy
loam, and lesser sands.

Under the influence of the above factors,
the flooding of the land and settlements is
practically observed in Melitopol (such as
Molochna, Yushenly, Kuroshani), Tokmatskyi
(such as Tokmachka, Molochnaya, Utliukskyi,
Chingul, Kurochani) and Orichivskyy (Konka,
Zerebets, Tersa) districts.

The backwater of existing ponds, siltation
of small rivers in the lower reaches of the Sea
of Azov and its estuaries, the most common
in Berduansk, Yakimivka, Pryazovskyi areas.
These are places for building of deaf dams on
the rivers, gullies and drainage channels.

Dams and hydrotechnical structures, ponds,
reservoirs are need for repair. All reservoirs
and structures are operated in violation
of the norms of current and major repairs. To
date, the period of major repairs of most hydraulic

structures exceeded the permissible several times,
which threatens their destruction and flooding
of the territories of settlements and arable lands
located in the lower reservoirs. It is established
that the areas with close groundwater level
(2 m and below) are 85.3 thousand hectares,
including: 15333h  hectares - settlements
(248 pieces), 70000 hectares — agricultural
lands, including irrigated lands 1306 hectares.

In all mentioned areas, groundwater refers to
the first from the surface of the aquifer, which
has atmospheric power, as well infiltration
power from underground communications
and hydraulic structures (canals, collectors, etc.)

Based on the requirements of existing
documents [1] flooded are considered:

— agricultural land with a constant
groundwater level at a depth less than 1.5 m;

— localities with occurrence of groundwater
level at a depth of less than 2,0 m.

The aquifer of the surface does not have
aconstant level. Its level depends on the intensity
of falling, temperature regime during the year
seasons, so level of the first aquifer changes
since 1-1,5 to 3—4 m.

There are three categories on the total
number of flooded settlements.

The first category includes settlements
that require urgent centralized investments in
the next 3—4 years. In these settlements, with
the coincidence of advertise climatic conditions,
there may be catastrophic consequences. There
are nearly 15 such settlements in the district.

The second category includes settlements
requiring planed centralized investments to
prevent the rise of groundwater level. There are
28 of such settlements.

The third category are settlements what
flooding not regular, and prevention measures
solving locally. There are 205 settlements in
the region.

Zaporizhzhia is the region center, located on
the left and right sides of Dnipro River. From
the northern side is Dnipro reservoir, from
the south side Khakovska reservoir.

The hydrography of Zaporizhzhia territory
represented by the river Dnipro, small rivers
Mokra Moskovka, Sukha Moskovka, many
streams and beams. The length of small rivers
within the city is 26.0 km, beams, streams —
11.5 km, beams — 22.3 km.

The length of the river Dnipro within
the city is 24.2 km. The general falling
of the river is about 11 cm per 1 km.
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In Zaporizhzhia, the channel regulated by
Dnipro and Kakhovka reservoirs, that is why
changing of water level depends of the filling
and emptying of reservoirs. Marking the water
level in the upper by the Dnipro reservoir —
479 m. Mokra Moskovka River is the left
tributary of Dnipro River. Watershed area
457 km?, the length of the river is 62 km,
within the city — 11 km.

Zaporizhzhia is an industrial city with
a developed industry. Residential development
is a streamlined multistores buildings equipped
with all utilities: water, gas, utility and storm
sewer. There are also one-store building,
which are manly located along the banks
of the rivers. They were built long time ago
without engineering projects. Many of these
structures flooded by groundwater. Generally,
1011.5 hectares with 1608 buildings, including
74 many-stores buildings are flooded.

The main reasons for flooding are:

— floodplains of rivers, no security zones, as
a result the channels are blackened, littered,
overgrown with a reed and do not allow storm
and flood and water;

— built car roads blocked the way of outflow
of surface and groundwater in the Dnipro River
and other watercourses and downgrades;

— the entrance of private houses, as a rule,
are executed from a mound without converting
structures, which led to the formation of closed
platforms without outflow;

— the culverts under the highways are lack
sometimes;

— in areas of partial construction there are
no storm, economic and fecal wastewater, so
all surface water and discharges of economic
and fecal wastewater fall into the cesspools
and go to replenish groundwater;

— leaks of water from old, long-established
water areas.

The rise of groundwater level led to:

— the sanitary situation in the city gets
worse, threat of epidemic among the people
(malaria, cholera), because drains can appear
at the surface;

— destruction of buildings, communications
in resident sectors of the city will make worse
the social conditions for living;

— the neglected warehouses of poisonous
chemicals and cattle-breeders that fall into
the flood zone are of particular danger.

As a result of the widespread rise
of groundwater, moved to the upper thickness
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of the loessy loam and this significantly
increased their mineralization, because of this
groundwater ceased to be used as potable and as
a result of their aggressiveness towards building
materials, began to contribute to the corrosion
process.

Problems of protecting urban buildings
from negative consequences of flooding by
groundwater and man-made water affect many
aspects of engineering activity and represent
and this is typical for modern urbanized
territories.

The process of flooding and its influence to
the building constructions of the city we can
represent like this:

1. Primary factors of flooding (PFF) is
the process of flooding, which occurs as the level
of groundwater and their rising to the surface.

2. Secondary factors of flooding (SFF) — these
are the consequences of the influence of primary
factors to the soil massif and underground part
of buildings. Secondary factors are changes in
physical and mechanical properties of soils,
changes in physical and mechanical building
characteristics, wrong exploitation of buildings
and its parts.

3. The third factor of flooding (TFF)
is the effect of PFF and SFF in the form
of deformation and other mistakes in exploitation
of buildings and constructions, which in some
cases may be dilapidated.

Depending of the type of buildings
and structures these factors can lead in
different  way. Aggressive  groundwater
and subsidence of soil bases are significant to
flooding factors.

Conclusions. For successfully protection
of the engineering infrastructure from
the flooding and to developing engineer
measures for protecting buildings and structures,
its necessary to develop municipal information
system (MIS).

MIS includes: information field, built on
topo-geodesic basis and includes the main
infrastructure objects: buildings, structures, city
system, etc. All major databases should integrate
into a single cartographic material.

It’s possible, step by step, creation of MIS
through the integration the efforts of municipal
services, project making organizations and its
specialists, universities, etc. Successful creation
of a managed system in Zaporizhzhia requires
additional research and development to create
a database and the MIS project itself.
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BILINB JIOACBKOTI'O ®AKTOPA HA FII[POI‘EOJ[OI‘I‘IHI/II'/JI CTAH TEPUTOPII1
HA TTPURJIAZI 3AIIOPI3bKOI OBJIACTI

Anomayia. 3abesneuenns neobxionoi excnayamauiiinoi nadiinocmi 6ydiseav i cnopyd y pasi
niomoniens Micokoi mepumopii rpyHmosuMI ma MexHOZeHHUMU 600amMu nompedye nooaibilo-
20 PO36UMKY Memodie ouinKu apximexmypno-6ydiservioi cucmemu, SKa 63a4eM00IE 3 eKOI02IUHO
WKIOUBUM npupoaHuM I MEXHOZEHHUM HABKOLUUHIM cepe@oeumeM Memoro cmammi € anans
MICOKUX, 2€0MEXHIUHUX MA 2e0€KOI0ZIMHUX 0COOIUBOCMEL] IHIICEHEPHOT IHpacmpykmypu. mepu-
mopii; Knacuixayis neeamuenux paxmopie niOmonients, wo NoZipuyoms YMosu excniyama-
uii 06’ckmie micmobyoyeanns; Kkiacupixayis ma eudip 3axodie, CNPAMOBAHUX HA NIOBUUEHHS
excnayamayiiinoi naoditinocmi ocnos ma gynoamenmis, 6ydiseav ma cnopyd micma nio 6NAUBOM
Hezamuenux (axmopie niomonienus. Y pesyivmami wupoxomacumadnozo niotiomy rpyHmoeux
600, nepemiwenux 00 6epxHbOi MOGUUHI TCCUCIUX CY2IUHKIG, CYMMEBO 30UILWUIAC, 1X MiHe-
panizayis, uepes wo nio3emui 600U nNepecmaiy BUKOPUCMOBYEAMUCS SK NUMHI i 6HACTIO0K ix
azPecusHOCi CMocoeHo Oydise vHUX MAMepIaLis NouaIu cnpusmu npovyecam xoposii. IIpobremu
saxucmy micokux o6ydieein 6i0 HeeaMuEHUX HACIIOKIE 3AMONIeHHs NIOEMHUMU MA PYKOMEOPHIL-
MU 800amu naUBaIOMy Ha 6aAzamo acnexmie injceHepHol JisibHOCMI, | Ue XapakmepHo ons Cy-
uachux ypoanizosanux mepumopii. /s yeniwioeo 30iichens nogHoMacumabnux 3axodie wooo
saxucmy 00’exmie inacenepnoi inpacmpykmypu micma 6id niomonienns ma 3 Memor po3pooxu
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HIICEHePHUX 3aX0018, CNPAMOBAHUX HA 3a0e3neuenis exCniyamauiinoi naditimocmi 6yoisens i cno-
Y0, HeobxioHo po3pobasimu NOBHOPYHKUIOHATLHY MYHIUUNATLLHY MICLKY THOOPMaiiny cucmemy.
Kntouogi crosa: ziopozeonoziuni ymosu, niozemui 600u, 600onponyckui cnopyou, oyoiens,
Micvka ingopmayilina cucmema.
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BUKOPUCTAHHA BIAXO/AIB BUPOBHHUITB Y bY IIBHUIITBI

Anomauisn. Posensinymi npobiemu Haxonuuenns ma 6niuey Ha HAGKOIUUHE NPUpodre cepe-
dosuue npomucrosux (mexnozennux) 6i0x00i6 upoOHUYME Ma 30MUICHEHO AHANI3 MONCTUBUX
WLSIXI6 BUKOPUCTANHS 6MOPUHHUX NPOOYKMI8 NPOMUCIO8020 BUPOOHUUMBA Ha 00 ckmax Oyoi-
BENLHUX OP2AHI3AULL.

Ipoananizosana doyinvricms ymunisauii npomuciosux 6i0xodie ma 6i0x00ie inuux upoOHULMS
Ons ompumanns na ix ocnosi oydisevhux mamepianie i 6upodie; nadano Kiacupixauio npomuc-
J06Ux 8i0x00i6; 30iicHeno po3pobKy mexnonozii ymunisauii 6ydisenviux 6i0xoois.

Tozo0ncyemocs 3 mum, wo esomouiini npouecu y chepi bydiservnux mexHor0ziil, 6nposaicen-
M THHOBAUIIHUX MAMEPIANie CNPUSIOMb NPUUHSIMIO CMIIUGUX T HeopOuHapHux piuens y Oyoi-
seavHoMy eupobHuymel. Ileped bydiseavioio zany3sio cmoimy 3as0anus — 3a0080IHAMIU BUCOK]
BUMOZU HUHTUWHDOZ0 cnodcusayad. O0Hax po3eumox GyoieHUYMBa CyYnPOBOONCYEMbCs NIOBUEHHSM
He2amueH020 6NIUBY HA HABKOIUULHE NPUPOOHE Cepedosulle.

Cnid eidsnauumu, wo, 01 mozo w00 Haiazodumu npoyec nepepodxu 6i0xo0ie, Heobxioni do-
cmamui ineecmuyii i 3minu y saxonoodasuii 6asi. Oonax nadani peairvno euimu na OiibuUL
HU3DKY 6aPMICMb MAMeEPIALis, MONCIUCA eKOHOMIS NPUPOOHUX PECYPCi8 i SHUNCCHHS CTYNeHs.
3a6pyonenns 006KiLILAL.

ITiomsepoaceno, wo 6 ymosax cbozodenis NoKu He eupiuena npooiema ymurisayii 6ioxodis, sxi
BUMAZAIOMD 30LILUEHNS PO3MIPIE MePUMOPIIL, WO 6I0800SMbCs N0 NOIZ0HU MA CMIMMEIBATUULA
ma snaxoosmocs 6 Gesnocepedniil 6auU3bKOCMI 610 HCUMAOBUX 3a0Y008 HACCIEHUX NYHKMIG, Nil-
Manms QOMPUManis exoaoziunoi 6esnexu cmosmy 20cmpo. A 3 Ypaxysanusm mozo, wo cmpamezis
nepepobku gioxodie dis nomped ydisnuymea noxu nepedysac na cmadii po3pooOK, 6aNCIUGE 6CT
3YCUTILSL 8 MAKOMY HANPSMI.

Posznsmyma nosea mexunonozis 0yodienuymsa 6ydisenn ma cnopyod, wo 00360156 OibUL WUPOKO
BUCLOBUMU 6 APXTMEKMYPHOMY OUATHT CKAAOHT (OpMU, CKOPOMUMU WEUOKICIY 36edenns 0Y0i-
6eb, NONWUMU X AKICMb, POOOMU3YEAMU MEXHOL0ZIUHT NPoyecu, 30epeemu 00K i 3MeH-
wumu eumpamu mamepianis. Xoua suxopucmanms sMOPUHHUX Mamepianie ¢ Ol Oeulesum
i 3anuWae NOpPIBHIHO HeGeIUKULL 00 eM cMImmMsL 1 1020 HEOOXIOHO MPAHCROPMYBAML, 6UZ00a BCE
M MaKy ouesuond.

Kniouoei caoea: ananis, 6idxodu eupoonuymea, oyoienuumeo, Oyoieenvni mamepianu,
MexHo02ii.

IlocranoBka mpooaemu. Ilig yac eKOHO-
MiYHOI KPW3W MiANPUEMCTBA Oy/Ib-IKUX TIa-
JIy3€ell TparHyTh 3HU3UTH COOIBAPTICTH CBOEI
npoaykiii. Ile 3ymoBJsieHe Hacammepe] 3HU-
JKEHHSIM TIOTIUTY i 30iTbIIEHHSIM YaCTKU CIO-
’KMBAHHS TPOAYKII OiIbII HU3bKOI IIHOBOI
kateropii. OcobiMBO TO3HAYMIACS KPH3a
Ha eKOHOMIIl TiAmpueMCcTB OyaiBebHOI Ta-
ay3i. [lagiHHg TOMUTY Ha HEPYXOMICTh i, gK
HACJIIOK, 3HUKEHHST 00CsATiB (hiHaHCYBaHHS
rajibMy€ TeMmnu OyIiBHUIITBA aXk 10 3aMOPO-
KyBaHHS 6araTboX HeZ0OYM0BaHUX KUTIOBUX
i HEKUTIIOBUX 00 €KTIB.

OnuH 3 MeTO/IiB 3HVKEHHs 1MoTpeOdu OyiB-
HUIITBA B KOUITaX — BUKOPUCTAHHS Pi3HUX TIPO-
MUCJIOBUX BIXO/iB, 3a/y4eHnX ab0 BJIACHUX
BiIXO/iB Y BUPOOHUIITBO OyAiBEIbHIX MaTepia-
JIiB abo Mij yac CHopy/IsKeHHs, HallpUKaa, (QyH-
JlaMeHTIB OyiBesb i AEeSKUX IHIIMX KOHCTPYK-
TUBHUX €JIEMEHTIB.

Caizi HaroslocuT Ha TOMY, 1[0 3HAYHA Ya-
CTUHA TTPOMUCJIOBUX BIJIXO/IB 32 CBOIM MiHepa-
JIOTIYHUM 1 XIMIYHMM CKJIQJIOM He HOCTYNAETh-
cs CHPOBHHI, sKa 100YBA€ThCSA 3 HAJp 3EMII.
barato BizxojiB € He3aMiHHUMH CKJIaJ0BUMU
CUPOBUHHUMHU KOMIIOHEHTaMU B OTPUMAaHHI
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OyIiBeJbHUX MaTepiajiB BHCOKOI sgkocTi. Kpim
TOTO, BUKOPUCTAHHS BIJIXO/IB PI3HUX Tasy3ei
HaPOJIHOTO TOCIIOJIAPCTBA JUUIsk OTPUMAaHHsI Oyi-
BeJIbHUX MaTepiaaiB Ta Oy/IiBeJbHOI MPOMYKILI
CIIpUsi€ BUPINIeHHIO MpoOIeMu  3a0pyaHEHHS
IIPUPOTHOTO HABKOJUIIHBOTO CEPEOBUIINA, a
TakoX (110 € Ay:Ke BaKJIUBUM aCIIEKTOM) J103-
BOJISIE BUBLJIBHUTHU BeJIMYE3HI IJIONI KOPUCHOI
3eMJI1, K1 3aHATI 1] IIUMU BiIXOJaMU.

MacoBe HaKOIMYEHHS BiIXO/iB BUPOOHUIITB
i CrmoXuBaHHS CBIIYUTH PO BiACYTHICTH abo
HE/IOCKOHAJICTh TEXHOJIOTIYHUX TIPOIIeCiB Iepe-
poOKHM, HE3bKE 1 HepalioHaJbHe BHKOPHCTAHHS
BIZIXO/IIB SIK BTOPMHHUX MaTepiaJbHUX PecypCiB
i BM3HAYa€ HeOOXiAHICTh BUPIIIEHHS €KOJIOriy-
Hux npobsem. [Ipobiema BUKOpPHCTaHHS BifXo-
TiB — 1le €KOJIOTiYHe 3aBJIaHHS PEerioHaJbHOTO
Maciitaby, a BHPOOHUITBO Oy/iBEelTbHUX Mare-
piasiiB Ta MPOYKIL1 3 TPOMUCJIOBUX BIIXO/IB —
OJIVH 3 HAWOLIbIN TIePCIIEKTUBHUX METOIB il BU-
pimmenns. /[ KoMIiekcy HagBHMX TEXHOJIOTIN
3 IepepoOKK Ta BUKOPUCTAHHS BIiZIXO/IB Y PI3HIX
cdepax eKOHOMiKM, dKi He MalTh BHYTPIIIHIX
TeXHOJIOTIYHUX 3B’43KiB Mik 00010, HeoOXiaHa
inopmariiiia 6a3a maHMX HasBHUX 1 HOBOY-
TBOPEHUX BIIXO/IIB, IO JI03BOJIUTH BCTAaHOBUTHU
BapTiCTh BTOPUHHOI CHPOBUHH, BUMOTH [0 30e-
piraHHst Ta mepepoOKU BiZXOIB ISt IOTPUMAHHST
ONTUMAJILHOTO TTPUPOIOKOPUCTYBAHHS.

AHani3 ocranHix gociaimkens. Dynja-
MEHTaJIbHI TEeOPeTUYHl IOJIOKEeHHST 1 TIpaK-
TUYHI pEKOMEHJAIlll €eKOJIOTIYHO pallioHab-
HOTO TTOBOJKEHHSI 3 BIAXOZaMU BHPOOHHI[TBA
chopmympoBani B mpangx: M., Aromrkosa,
C.A. Axpamenko, A.B. Jlonropesa, b.b. bobosmy,
I0.A. Ispaesn, K.H. Tpy6enpkoro, IT.A. Traarto-
Ba, H.M. Kauypuna, E.I. 3axaposa, A.Il. Kyp-
koBcbkoro, b.H. Jlackopina, H.B. MenbHukoBa,
H.M. MoiceeBa, JI.H. IlomoBa, O.H. Pycaka,
H.I. Bomomina, E.M. Coxomosa, H.H. Cemeno-
Ba, A.@. Cimankina, H.H. Yammmrina, I1.I. Bo-
sxenosa, I0.M. Baxenosa i 6aratbox iHIINX.

Cryninb po3poOKu mpodaeMH. AHasl3 Io-
KaszaB, 1[0 HAYKOBUX MyOJiKaIliii 3 MuTaHb BU-
pobHuITBa OyAiBEIBHUX MaTepiagiB Ha OCHOBI
BiIXO/[iB TIPOMMCIOBUX Ta iHIIMX BUPOOHUIITB
He JIOCUTb, IO YHEMOMKIUBIIOE 00 €KTUBHO
OLIHUTU eKCIIyaTallifiHy HaJiiHICTh y 4aci
Ta eKOHOMIYHY e()eKTUBHICTb 1X BUTOTOBJICHHS.
Kpim Toro, HasBHI TeXHOIOTII epepoOKy BiX0-
TiB BUMaraioTb BUBYEHHS (Di3MKO- MeXaHIUYHUX
BJIACTUBOCTEH TIPOAYKTIB MEPEepOOKH 3 METOI0
MOJIAJIBIIOTO 1X BUKOPUCTAHHS B KOMIIO3UIIN-
HUX OyIiBeJbHUX MaTepiajiax Ta BUPoOax.
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Merolo po0OTH € aHami3 BJIACTUBOCTEI],
CKJIQZly 1 TEXHOJOrii BiZIXOMIB MPOMHUCIOBOCTI
JUIT BUPOOHUIITBA Ha iX OCHOBi OyiBeJbHUX
MaTepialiB Ta KOHCTPYKIIN, BIPOBA/KEHHS
Oy/IiBETbHIX TEXHOJIOTIIL.

Pesyabratu qociakens. Bigxogamu € Oy ib-
SKI PeYOBUHU, MaTepiajin 1 IpeJMeTH, 1110 YTBO-
PUJIHCS B Tpolieci BUPOOHUIITBA ab0 CIIOKIBAH-
HsI, @ TaKOXK ToBapu (IIPOAYKILIA), SIKi MOBHICTIO
ab0 4aCTKOBO BTPATHJIM CBOI CIIOKMBYI BJIACTH-
BOCTI 1 He NMPUAATHI JJIs TOAQJIbIIOTO BUKOPU-
CTaHH4 3a MICIIEM 1X YTBOPEHHS YU BUSBJICHHA.
3 MOKJIMBUX BapiaHTIB TOBOJKEHHS 3 BiXO71a-
MU BapTO BU/IJIUTH 1IJIKOM 3aKOHHI 1 TPaBUJIbHI
3 eKOHOMIUHOI, eKOJIOTIYHOI Ta COILiaJIbHOI TO-
4ok 30py [1].

[Tepenik BifXo/iB, 10 BUKOPUCTOBYIOTHCS
SJK BTOPWHHA BUXi/lHA CUPOBWHA, HATeTep J0-
cuth 1mupokuil. [lag OymiBeabHOI ramysi Ie:
y BUPOOHMIITBI OyAiBeIBHUX MartepiaxiB — Biji-
XO/IM TEIJIOBUX eJIEKTPOCTAHIN 1 MeTaayprii;
JesIKi IPUPOJIHI pecypeu, siki Bike OyJim 3ajiist-
Hi y BUPOOHMIITBI/TIPOMICIOBOCTI Ta MOXKYTh
OyTH BUKOPHCTAHI JJIsI BATOTOBJICHHS IIEMEHTY,
KepaMiKH, BallHa, CKJa, 6eTony i T. 1. (Bigxo-
I BUKOPHUCTOBYIOTBCS Y BEJUKOTOHHAKHUX
macirabax). 11o6 3pobutu Bigxoau mpugar-
HUMU JIJIST TIOJAJIBIIIOTO BUKOPUCTAHHS, iX He-
0OXiJTHO MiJArOTYBaTH, aAalTyBaTH I/ Bifmo-
BiziHi oTpebu [2].

o6 HamaroguTH TPoIeC HepepoOKH, Io-
TpiOHI BeJIMKi iHBECTHUINIT 1 HOBOBBEIEHHS y 3a-
KOHOJaBYi akTh Ta TexHosorii. Cipobu mMakcu-
MaJIbHOTO BUKOPUCTAHHS TIPUPOIHUX PECYPCiB,
SKi He TAKPITIeH] 10CTaTHIM 3HAHHAM MOKJIH-
BOCTEN NPUPOIH, — 3/IaTHOCTI JI0 BITBOPEHHS
pecypcua i CaMOpEry/HOBAHHS — BEyTh JIO Cep-
HO3HUX €KOJIOTIYHUX HACJi/IKIB, 1103adK 3 yCi-
€l MiHepaJbHOI CHPOBHMHH, IO BHA00YBAETHCS
y CBITI K CYCHIJIbHUI TPOAYKT, BUKOPUCTOBY-
10ThCs 2%, pemta 98% y 3MiHeHOMY CcTaHi BUKHU-
JA€ETHCS Y BUTJISA/ BIZIXO/IB 1 HE 3aCTOCOBYETHCS
y BUpoOHUITBI [3; 4].

B Ykpaini 3a ocTaHHE JECATUJITTS 3POCIU
HeraTVBHI HaBaHTAXEHHS 1HAYCTPiaJbHOTO BU-
POOHUIITBA Ha IPUPOIHI pecypcu: B1I[6yBa€Tb-
csi 3a0pyJAHEHHS 3eMeJbHUX YTiAb i BpOKaio
MIPOMUCJTIOBUMU BUKUIAMU B aTMoccl)epy Ile
0CcOOJIMBO XapaKTEPHO TSI iHAYCTPialbHO po3-
BUHEHMX 1 BOJHOYAC 3eMJIEPOOCHKUX PErioHiB
Ykpainu, 3okpema Cymcbkoi obacti. ITkianusi
PEYOBUHU 3 MPOMUCTIOBUMHU BUKHUAMHU OJIHOTO
MiIITPUEMCTBA HABITh Y KOHIIEHTPAIISIX, MEHIIINX
32 TPAHWUYHO MOMYCTUMI, 3'€IHYIOYNCH 3 BUKH-
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JlaMU THIIOTO TANPUEMCTBA, MOKYTbh TOKCUYHO
BILUIMBATH Ha POC/IMHU i TBapyH, 3a0pYAHIOBATI
3eMeJIbHI 1 BOJIHI pecypcH, sIKi € pecypcamu, 3a-
pistHuME y BUpOOHUIITBI (Tabmuis 1).

Ha morounuii MOMEHT PO3IJISJIAEThCSI MOK-
JIUBICTH TIOZAJIBIIOTO BUKOPUCTAHHS BIAXO/IIB
i MOOIYHMX TIPOAYKTIB BUPOOHUIITBA /IS 3HI-
JKeHHSI aHTPOTIOTEHHOTO IIpeca Ha JIOBKIJLISA
Ta 3eMeJIbHI PecypcH.

ByIiBHUIITBO € OCHOBHOIO rajly33i0 BUPOOHU-
ITBA, JIe MOXKJINBE BUKOPUCTAHHS BiZIX0AiB Oi/b-
HIOCTI IHIIUX rajy3eil TPOMUCIOBOCTI, TPUYOMY
y BEJUKUX 00CsTax, 3 TOBHUM BUKOPHCTAHHIM
BTOPMHHOI CHUPOBUHU 3a PAXyHOK CTBOPEHHS
0e3BIAXOAHNX TEXHOJIOTIYHKUX IPOIECIB, sKi 3a-
Ge3reuyoTh 0XOPOHy M0BKiwIs. Tak, mepepoOka
MaKyJaTypy i YOpHUX MeTaJiB — HMPUOYTKOBA,
HaJIaro/KeHa Taays3b BUPOOHUIITBA, ITHPOKO 3a-
CTOCOBYETHCSI OY/IiBEJIbHUME KOMITaHISIMI.

Takox Habupae 06epTiB BUKOPHCTAHHS Cy-
YACHUX JPOOMIBHO-COPTYBAIBHIX YCTAHOBOK
GesrocepelHbO Ha Oy/IiBeJIbHOMY MailJlaHuKKY.
3a JI0TIOMOTOI0 IIUX YCTAaHOBOK MOJKHA Tiepe-
pobuTH 3a/1i300eTOHHI eieMeHTH OyaiBesb, Oe-
TOHHI BUpPOOH, acaabTHi MOKPUTTS, HETIy Bij
po36upaHHs OyAiBesb Y BTOPUHHY CHPOBHUHY.
[Tepepobaennii mebiHb i acdansroBa KpuxTa
MOJKYTb 3aCTOCOBYBATHCSI y OyIiBHUIITBI JOPIT,
yJamTyBanni - GyHIaMeHTiB, apeHaxkis, Oua-
roycTpoto teputopiii. biil 1iersm B ocHoBHOMY
BUKOPUCTOBYIOTh JIJIst OYAiBHUIITBA THMYACOBUX
i1 I3HAX JIOPIT.

AJle He TUIBLKMA BUIEBKa3aHi BIiIXOIU BUKO-
puctoByioThcst B OyaiBauiTBi. HasBHI mipomuic-
JIOBI TEXHOJIOTi J/I03BOJISIIOTH OTPUMATH HOBI
BTOPUHHI MaTepiaju 3 iHIINX eJeMeHTIB JIeMOH-
Taxy: 3 JIEPEB’STHUX BUPOOIB BUTOTOBJISIOTH Pi3-
HOTO POJY MEPErOPOIKU, BUPOOH TOKPIBEIbHUX
MatepiasiB (exopybepoiin); mepepobiieHe CKJIo
BUKOPUCTOBYETHCS JIJII BUTOTOBJIEHHST PiIKOTO

Ta6muus 1. Buau Bizxoxis y pisHux cepax

CKJIQ; TPYHT BiJl PUTTSI KOTJIOBaHIB MiJi (PyH/Ia-
MEHTH  BUKOPUCTOBYIOTH /I MPUTOTYBaHHS
I'PYHTOBHX CYMIIIEI.

CxyagHime TiagaoThes mepepodii  Bigxo-
i mmactuka i tymu. OiHaK 3aBASKU HOBITHIM
TEXHOJIOTISIM TIEPEPOOKH  IIMX BIIXOIB TaKOX
MOKHA OTpPMMAaTth BTOPCHPOBHHY. IloxpiGHeHi
BUPOOM 3 TYMU 3aCTOCOBYIOTh JJIsi BAPOOHUIITBA
130JIAMIMHUX MaTepiajiB, TMiAJOTOBUX IOKPHUT-
TiB, 3BYKOI30JIAI[INHUX MaTepiasiB, JPeHaAKHUX
MatiB. Bupobu i3 maacTuky apobJIsThCs, TLIaB-
JIATHCS 1 TTEPEMINTYIOTHCS, TOTOBY Macy OXOJIOJ-
KytoTb. I[iATOTOBIEHUIT TAaKUM YMHOM arjiome-
paT MOBTOPHO MOAPIOHIOIOTH 1 BUKOPUCTOBYIOTH
JIJISE BATOTOBJIEHHS TIOJTIMEPITIIIIAHOI MacH.

[Iporec nepepobKu BifxoxiB mependavae 1ii-
JINN KOMILIEKC IMOTEHI[INHUX BIUIMBIB HA JIO-
CbKe 3I0pOB’s i Oe3leKy, a TaKOoK Ha HaBKO-
JIMIITHE cepenoBuine. Taki il moBuHHI OyTH
poO3/ilJieHl Ha TPU KaTeropii, BiIMOBIAHO [0
TPHOX OCHOBHUX THUIIIB OTlepartiit:

— 0bcayroByBaHHs i 30epiraHHsI BiIXO/IIB ¥ iX
BUPOOHUKA;

— 306ip i TpaHCIIOPTYBAHHST,

— copTyBaHHSI, TiepepodKa i Jiksimaris [1].

Heo0xiHo MaTy Ha yBasi, 10 PUSHUKH, TI0B’SI-
3aHi 31 3710pOB’sIM 1 OE3IIEKO0T0 JTFO/IEH, BUHIKAIOThH
HacaMIiepes] y TOMY MicITi, jie BiIXoau BUpoOisi-
I0ThCsI, TOOTO Ha BHUPOOHUYOMY THAMPUEMCTBI
ab0 y crosknBaya. Crucrema mepepoOKN TBEPINX
Bi/[XO/1iB TIOBMHHA Oa3yBaTHCS Ha TEXHIYHKX J10-
CJIKEHHAX, BKJIIOYAI0YM TaKl MPOIEAYPHU:

— JIOCJIJIPKEHHS Ta OIIHKY CKJIa/Ly 1 KiJIbKOCTI
BIJIXO/iB;

— JIOCJIPKEHHSI TeXHOJIOrH 360y BiIXO/iB;

— JocaiKeHHs crocobiB 06poOKH 1 JiKBija-
il BIZIXO/iB;

— JIOCTIKEHHM, TOB’d3aHl 3 TEXHOJIOTIEIO
OXOPOHHU HPUPOAHOTO CepepoBUINa BiJ 3a0pyi-
HEHHS,

Cdepa maTepiaibHOr0 BUPOOHHUIITBA

Cdepa cno:kuBaHHS

[TpomucioBicTh

JIIOJICBKE JKUTJIO

CisibehKe TOCIIoIapCTBO

JITOJICBKE JKUTJIO

PanmioakTuBHi Bifgxoau

JIIMOBI ra3u

Minepaun. nobpuBa

JIIMOBI ra3u

[TpomucioBi cTiuni Boau

mo0OyTOBI cTiuHi
BOJU

biommau, otpyTo-ximikary,
MEeCTULUIN

1100y TOBI CTiuHI BOAU

TBepi mpoMucIoBi
BiJIXO/IN

[TpomucnoBi BUKUAU B
aTMocdepy

TBEp/i 1100y TOBI
BixX011

MemiopanTu TpyHTY

TBepIi 0OYTOBI BigX0MM

Crivni Boau 1 TBepi BiIX0M
TBAPUHHUX KOMILJIEKCIB

Exsorenni ximiuni
pPeYoBUHH, IO
BUKOPHUCTaHi B MOOYTi

*cknadeno asmopom na

ocnoei [1; 4]
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— JIOCJIKeHHS CTaHIApTiB, MOB’SI3aHUX
3 mpodeciiiHuM 310poB’sIM 1 Ge3TeK0Io;
— aHaJi3 TeXHIYHOI 3/iMCHEHHOCTI Tepe-

poOKm Bigxomis [5].

Jlskepesa BiIX0OAiB MOXKYTh OyTH OIKCaHi Ha
OCHOBI Pi3HOMaHITHUX (DYHKITH Cy4acHOTO Cy-
crisberBa (Tabir. 2).

Haremmep BuWKOpHWCTaHHS TPOMUCTOBUX Bijl-
Xo/iB 1t moTped OyAiBesbHOT IHAYCTPil cTaHo-
BuTh MeHine 20% mopiyHOro 00csATy iX yTBO-
pennd. Hampuksazn, y 4opHiid MeTanmypril s
BUTOTOBJICHHST Oy/IiBEIbHUX MatepiajiB pisHOTO
NpU3HAYeHHSI BUKOPUCTOBYETHCS He3HAyHa 4Ya-
CTUHA PO3IIABJEHUX NLJIAKIB, a BEJMKA YaCTUHA
BIJIBAJIbHUX IIIJIAKIB He 3HaNIILIa 3aCTOCYBAaHHS.
bBararopiuni pocmipkeHHsT 1 MeTou yTUJIi3allil
BIZIXO/IIB Y MeTaJyprii B OCHOBHOMY IIOB’si3aHi
3 OTpUMaHHSIM OyAiBeJbHUX MaTepiayiB Ha OC-
HOBI JIOMEHHMX ILIakiB. Bixxoxn BupoOHMYMX
KOMILJIEKCIB METATyPriiHUX MIANPUEMCTB € JIKe-
peslaMi  €KOJIOTIYHOTO HeOIaromnosydusi B peri-
OHAaxX: TeKTap IIJIAKOBUX BiJ[BAIB 3/MaTHUI 3aB-
JIaBaTH MIKOAM CYCIIHIM 3eMJIIM Y pajiyci, gk
MiHiMyM, 5 TektapiB. BogHouac Biaxoau migpu-
€MCTB YOPHOI MeTaJypril, Taki SIK TPaHyJbOBaHI

Ta6Gmuus 2. [xxepena BinxomiB

KHCJIl BAaTPAHKOBI IIJIAKU, MOXKYTb TIOBHICTIO BU-
KOPUCTOBYBATHCS B OyMiBHUIITBI. Jl71s1 puKay:
kucai mmakn Cymebkoro 3aBopy «IleHTposmiTs
3aCTOCOBYBAJIUCS Y BUPOOHUIITBI IETJIN TJINHS-
HOI 3BUYAIHOI, @ B MOJIOTOMY BUIJISIJII — HLJIAKO-
ayskHOro 6erony mMapok 100 ... 400.

[ligmpuemcTBamMu TipHIYO-T00YBHOI i ripHU-
4O-XiMIYHOI rajy3eil MOpiYHO BUIOOYBAOTHCS
COTHI TOHH MiHepaJbHOI CUPOBUHHU, B SIKI TIPU-
faTHI /U1 BUPOOHUIITBA OyIMaTepiaiB MOMyTHi
MiHepaI CTaHOBJIATH ychoro 6/m3bko 10% rip-
cbkoi Macu. barato mopia MOXKyTh OyTH 3acTO-
COBaHi SIK HAIIOBHIOBAYi Ta JOMIIIIKU Yy BUTOTOB-
JeHHi GeToHy, 3aJi300€TOHY, IerJIH, TTOPUCTUX
3aII0BHIOBAYIB.

liparaomo6yBHA TIPOMUCTIOBICTD  MPU3BO-
JINTH JI0 TIOPYIIEHHST 3eMHOI TTOBEPXHi, BUOYT-
TSI 3eMeJIb i3 CLTbCHKOTOCIIOAAPCHKOTO 000pPOTY
i 3abpyaenns Bizxomamu. Ha equnomy y Cym-
ChbKill obsacti kap'epi 3 BHm0OYTKY KBapIUTO-
Boro mebHo 3a 110 pokiB iforo ekcryararii
YTBOPUJIMCS BeJIMUE3Hi BifiBaiu IOOIYHOTO TIPO-
JyKTY, TaK 3BaHOrO «me6ep1Ty>> [leit mpoaykr,
MO MICTUTh KBapIOBUH MICOK 1 HOIIp16HeHI/II/I
KBapIuTOBHUii mebinb Gpakiii 3 ... 10 MM y Kijb-

Buz nignpHocTi

Omnuc Binxonis

[TpomucosicTb

3QJIUTIKU TPOYKITIT
Gpak TPOAYKILi

[yproBa Toprisig

Gpak TPOAYKILi

Pospibna Toprisist

opratiuHi Bigxoau (Bi mepepoOKU IPOAYKTIB XapuyBaHHS )

Tapa
Opak TPOAYKILii

XapyoBi BiXOIHN

Croxusaui

YIaKOBKa PO3APiOHIX ToBapiB (marip, CKJI0, MeTaJI, MIACTUK TOIO)
BiIX0/1 Bifl 1iepepoOKu ki (OpraHivHi Bixon)
Hebesneuri Bigxoau (XiMikatu, Macya)
BeJrKorabapuTHi Bizxoau (crapi Mebui ToIo)

Tapa

CaJIoOBI BixXoau

ByniBuuITBO Ta 3HECeHHS

GETOH, 11erJ1a, 3aJ1i30, IPYHT TOIIO

JisiapHicTd iHdpacTpyKTypn

11K, 30J1a 1 TOIKOBUH Ta3 y BUPOOJIEHH] eHeprii

MapKOBi BIIXO/IU
BIJIXO/IU TTiCJIg YMCTKU BYJIUIIH

BIJIXOIM CTIYHUX BOJ
JIIKapHSHI BiIX0AN

ITepepobka BigxXoxiB

IMPOAYKTHU OUUIIEHHA HIJIaKyY, 30JIM Ta TOIIKOBOTO ra3dy

Opax TIijT 9ac COPTYBaHHS

Yy pasi CITaJIIOBaHHA

*cxaadeno asmopom na ocnosi [4; 5]
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Kocti 10 15%, He BUKOPUCTOBYETHCS B OYIiBHU-
I[TBI Yepe3 3HAYHUI BMICT Ti[POCTIOANCTOI Kao-
JiHITOBOI T/MHK. 3amacu T1iepebiTy y BiaBaax
3HAYHI 1 HOTO MOXHA YCIIIIHO BUKOPUCTOBY-
BATH sIK 3alIOBHIOBAY y MITAKOTYKHUX OETOHAX
[4]. BupoOHuUITBO Takux OGETOHIB YCINIHO 31-
JINCHIOEThCST B OyAiBebHUX opraHizamisx [iry-
xoBa, Ilyrusns, Konortona, Kponeis.

[lixmpuemcTBa TENMIOEHEPTETUKN € OJHUMU
3 OCHOBHUX 3a0pYIHIOBAYiB HABKOJHUIIHBOTO
cepenoBuia. bamspko 32% 3emenb YKpainu 3a-
6pynueni Bukugamu TEC [2].

3apyOiKHUIT Ta BITYN3HAHWN JOCBIJ 3aCBij-
4ye, 10 HAWBIIBIT MEepPCIeKTUBHUM € BHKO-
PUCTaHHS 30JM | TMAJWBHUX IIJIAKIB SIK 3aM0B-
HIOBaYiB y BWTIOTOBJIEHHI OETOHIB i II€eMEHTIB
Ta TIOPUCTUX 3aII0BHIOBAYIB.

Y CIIIA 3omu TEC BBozsATBCS B GETOHHY CY-
minr 10 5—10% saMicTh 1eMeHTy i 1ie 306iJIbInye
IJIBHICTB 1 cysbgaroctiiikicTs 6etony. B Ykpa-
iHi i 3a KOPZIOHOM 30/IH, IIJIAKH Ta 30JI0ILIA-
KOBi cymimii Bij cramioBanns Oyporo i xam'si-
HOTO BYTIJIJISL, aHTPALUTY 1 TOPIOYMX CJIAHI[IB
BUKOPHCTOBYIOTHCSI B OCHOBHOMY SIK J00ABKH
n0 GeToHiB Ta y BHPOOHUIITBI TMOPUCTHX 3a-
MIOBHIOBAYIB. HaHpI/IKJIaII, B AHTIi 30J11 BUKO-
PHCTOBYIOTBCS SIK JIOMIIIKH /L5 YACTKOBOI 3aMi-
HI [IEMEHTY 1 MCKy B KOHCTPYKIIIHHUX OeTOHaxX
B eHepreTUYHOMY OYIiBHUIITBI, B YKpaiHi — sK
HAIMOBHIOBAY Yy TIOKPIBEJIBHUX 1 T1POI30JIAIINA-
HUX MarepiaJjax.

Haiibinpir  e(heKTUBHOIO —Tajiy33i0  3acTo-
CYyBaHHSI MIJAKIB i 30J1 € JOPOKHE Oy/iBHUII-
TBO, JIe iX BUKOPUCTOBYIOTb JIJISI MiJICTUIAI0UNX
1 HUJKHIX TIapiB OCHOBM, YaCTKOBOI 3aMiHU B’SI-
Kyumx Jist crabimisanii 'pyHTIB, SIK MiHepasib-
HII MOPOIIOK B acanbrobeToHax i sk 100aBK1
B JIOPOKHIX TIEMEHTHUX OETOHAX.

3a pesyJabrataMu TEOPEeTUYHWX JOCJi/IKEHb
HaMM po3po0JIeHa MPUHIMIIOBA TEXHOJIOTIYHA
cxema BUPOOHUIITBA a30eCTOIEMEHTHOTO BSIKY-
4oro i OyiBeJIbHUX MaTepiasis, sika MOxKe OyTH
BUKODPHCTaHa Ha IMiANPUEMCTBAX a30ecTorie-
MEHTHOI TIPOMHUCJIOBOCTI SIK JOTIOMiKHE BHUPOO-
HUIITBO.

TexHnoJioriuna cxema nepenbadac:

1. TpancnopryBanusa matepianis: 3oma TEC,
CKJ1001i, BaITHHI BiIXO1H, KBAPIIOBUI MCOK /10-
CTaBJISIOTHCS 3AI3HUYHNM 1 aBTOTPAHCIIOPTOM.

2. 36epiranHs MaTepiasiB: yci MaTepiaam Mo-
KyTh 30epiraTuics Ha BiAKPUTHX MailjlaHYMKax
/] HaBiCaMM.

3. IlixrroToBKa KOMITOHEHTIB: Tiepe]] 103yBaH-
HSIM yCl KOMIIOHEHTH HONEPeHbO IIPOCIBAIOTHCS

i B pasi HeoOXigHOCTI ApoOIAThCS. 3a HEOOXi-
HOCTI MaTepiaju MPOCYIIYIOThCSL.

4. JlodyBaHHS BCIX KOMIIOHEHTIB 3/1IiCHIOETh-
CsI 32 MACOIo i 3a 0OCSITOM.

5. Burotoienust B'SLKY4OTO  37iHCHIOETHCS
y CTYIHYACTOMY MJIMHI YApHO BiOUBHOI .

6. B'sukyumii KOMIOHEHT i JApiOHMI 3armoB-
HIOBaY 31 CKJIA/iB MOJAEThCs Y BUTPATHI OYHKe-
pa, ZI03YETHCS 10 Maci.

7. IlpurotyBanuss  cyMmili  3/1MCHIOETHCS
y CTPUKHEBOMY 3MilllyBayi, /ie Bi0OyBa€ThCs ro-
MOTeHi3allisl MaCH.

8. opmyBaHHsa BUPOOIB BiAOYBAETHCS Ha
mpecax MeTOZOM HaIiBCyXOTro MpecyBaHHS, a
TaK caMO TPaHYJISIIIEI0 i BUTOTOBIEHHSIM Oe-
TOHIB.

9. Cuperb BUPOOIB 3aBaHTaKYETHCST Ha BArO-
HETKH 1 HaJXOJNUTh Ha TEILIOBOJIOTY 0OPOOKY.

10. ToroBi BipoOK HaxXOAATh Ha cKIaz [1; 5; 6].

ITix yac mepepobKM BiAXOAiB XiMiuHOI Ta Tre-
pepoOHOI Tamyseil POMKCIOBOCTI OTPUMYIOTH
JOMITITKH J17Tst GETOHIB, 32 IOTIOMOTOIO SIKMX PETY-
JIOIOTD Pi3H1 BJIACTUBOCTI CyMilllel: 3MEHIIIeHHS
BUTPAT I[EMEHTY; 301IbIIEHHS MIIIHOCTI OETOHY;
TOJIIIIIEHHsT  BJIACTUBOCTEN OETOHHOI Ccymiri;
peryJiioBaHHsI Mpollecy TBEPAIHHS, TEINJIOBUI-
JIEHHS; CKOPOYEHHS TPUBAJOCTI TEIJIOBOJIOTOI
0OpOOKM; MiABUIIEHHS MOPO3OCTIKOCTI, BOJO-
HEITPOHUKHOCTI, CTIMKOCTI B PI3HUX arpecUBHUX
cepeloBUIIAX.

Benuesnum BHYTPIIITHBOIOCIIONAPCHKUM Pe-
3epBOM OY/IIBHHUIITBA € BIIXOAU AEPEBOOOPOO-
HOTO BHPOOHHMIITBA Ta Jico3arorisesb. Kyckosi
BiZIXOAM BiJ IepeBOOOPOOKH, JiCO3aroTiBelb,
CTPY>KKa, TUPCA, KOPa, a TaKOX JAesdKi BiX01u
BUPOOHUITBA JICOXIMIYHOI MPOMMCIOBOCTI —
IpeKpacHa CUPOBUHA JIJIS BATOTOBJIEHHS PI3HUX
KOHCTPYKTHBHO-TEILIOI30ISIIHNX 1 03100T10-
BaJIbHUX Oy/iBEIbHUX MaTepiasiB i BUPOOIB st
CTiH, MEPEKPUTTIB, MiJJIOTH, MOKPIBJIi, a TaAKOXK
JUIST CTaHZAPTHOTO JIOMOOYIyBaHHs. 3a CBOIME
SKOCTSIMU 1 BapTiCTIO BUTOTOBJIEHHS TIPOJLYKITist
3 JIepeBHUX BIJIXO/IIB HE TOCTYIAETHCS MUPOKO
3aCTOCOBYBaHMM HaTerep y OyIiBHUIITBI Mare-
piasam i BupobaM i3 3a/1i306€TOHY, HATypaabHOI
JIePEeBUHMU, TTACTMAC TOIIO, A 3a JAEIKUMU TeX-
HIKO-eKOHOMIYHUMM TTOKa3HUKAMU HaBiTh Iepe-
Bepiye ix [6].

Harernep cepiio3Hy 3aHENOKOEHICTb BUKJIM-
KalOTh IpOrpecyioul BIAXOAU TPAHCIOPTHUX
3aco0iB (BT3), 30kpema, aBTOMOOIIbHI IITHHH,
SKi TeorpadiuHO IeTIeHTPATI30BaHI 1 € MiCI[EeBOIO
TEXHOTEHHOIO CHPOBUHOIO TIPAKTUYHO B YCiX pe-
rioHax YKpaiHu.
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3 Bimomux crocobiB yTumizaiii Haibimbr
MacIiTaGHIM € BUKOPUCTAHHS B IESIKMX KpaiHax
aBTOMOOIJIBHUX IIMH SK KOMIIOHEHTa IajiiBa
1eMeHTHOI npomucaoBocti. OgHak 1ei crocid
ICTOTHO TOTIPIIYE €KOJIOTIYHUI CTaH PerioHy 3a
pPaxXyHOK 3HAUYHOTO BU/IJIEHHS T/l Yac CHaJsio-
BaHHS CIpYaHOTO aHTifipuay. AHami3 HasBHUX
METOJiB IepepoOKK CBIAUMUTH IIPO Te, IO Haii-
OibIl epeKTUBHUM 1 MEHII eHeproBUTPATHUM
€ MexaHiuHa TepepoOKa IMWH, 10 3a0e3redye
pO3/IJibHE OTPUMAHHS KOMIIOHEHTIB Mepepob-
KU, TAKUX SIK TYMOBA KPUXTA, METAJIOKOP/I, TE€K-
CTUJIb Ta MOJAJIbIIE KOMILJIEKCHE 3aCTOCYBAaHHS
ix y OyziBesbHiit ramysi [4].

BukopucranHs BiAXoAiB y BUPOOHUIITBI Oy-
NiBEJIbHUX MarepiajiB Moxke OyTH i HeBWIii-
HUM, HAIPUKJIAJ, Y BUIQJKaX: SKIIO BapTiCTb
BIZIXO/liB 3 YpaxyBaHHSM JIOCTaBKH IepeBUIIY€E
3arajibHy BapTiCTh OCHOBHOTO MaTepiasy 3 TpaH-
CTIOPTHUMU BUTPATAMU.

EBoJmiottist y cdepi OyaiBeTbHIX TEXHOJIOTIH,
BUPOOHUIITBO HOBUX MarepiajiB CTHMYJIOE Oy-
NIBENbHUKIB 1 MPOEKTYBANBHUKIB OyTH OiJIbIIl
Pi3HOOIYHMMM, TIPUIIMATH CMiJIMBI Ta HEOPIU-

HapHi pinieHHs. byzaiBesbHa ranysb nparse Biji-
MOBIZIATY BUCOKUM BMMOTaM HUHINIHBOTO CIIO-
K1Bayva.

Bueni, 3axigBmu Ttexmosoriio 3D-apyky
i BJIocKOHasIeHY (hopMyJy TIeMeHTY, HaBYMJINCS
NPYKYBaTH SIK HEBEJNKI KOHCTPYKIIii OyiBesib-
HIX OJIOKIB, Tak i KOHCTPYKITT 7ist Oy [iBHUIITBA.

HoBa TextoJioriss 3abesmedye MOBHY CBOOO-
Iy TBOPYOCTI Y TPOEKTYBaHHI OyAnHKIB, YacTo
JUIE BUPOOHUIITBA «GETOHY» 3aCTOCOBYIOTH OY-
JiBeJbHI Ta MPOMMCIOBI BIIXOAM, a I 1TOCH-
JIEHHSI KOHCTPYKII — CKJIOBOJIOKHO, Oasalibr,
BOJIOKHA KOHOIENb. TakoKX BUKOPUCTOBYIOTHCS
pisHi gobasku. [[uist OyaiBHUIITBA OYANHKIB ITPO-
MOHYETHCS BUKOPUCTOBYBATU TJIIMHUCTUN PO3-
YMH — CYMilll [VIMHUA 1 HAaTyPaJbHUX BOJIOKOH;
CYMITIl BOJIOCTIHKOTO TJWMHHUCTOTO B'SIKYYOTO
3 TOAPIOHEHNMH BiXOMaMu TIOJiMepiB, KapTo-
HY, CKJIa Ta TIarepy.

3D-apyk /103BOJISIE OTPUMATH YHIKaJIbHI Oe-
ToHHI (opMu 6Ge3 omamyOKu, iCTOTHO CKOPO-
TUBIIU TIPUA I[bOMY BUTPATH KUBOI TIpalll Ta 4yac
3Madi 00’€KTa, 10 € 3HAYHOIO TIEPEeBaroio 3acTo-
CyBaHHS TaKol TexHoJorii [6].

I Pecypcozabe3nedeHHs Ha BCIX cTajiax OyaiBeIEHOro BHPOOHHIITBA I

v

Knacudikanis pecypciB 6yIiBHHIITBA

|

HaykoBi po3po6KH moao
pecypco3abe3nedeHHs

T
Po3pobka nmporpaMu pecypcosabesnedeHocTi OyIiBHHIITBA

) Il ,

- -
TeopeTHuHe VYV nocKoHalleHHA
OOIpYHTYBaHHS CHCTEMH METOJHYHHX OCHOB
pecypco3abe3nedeHHA pecypco3abe3nedeHHs

3apyOLKHHIT JIOCBiI B

HasABHI pecypcu
pecypcozabeanedeHHi

OyniBenbHOI ramysi

DopMyBaHHSI MeXaHI3MY
pecypcoszabesnedeHHA

CyTHICTH _ | Pecypcrmit norermian ExoHOMiuHAa
— pecypco3abe3nedeHHs CKJIaJIoBa:
(| IHBeCTyBaHHI,
_— ITpusmm EdexTnBHICTE IIHOYTBOPEHH:A

pecypcozabesnnedeHHA pecypco3abe3nedeHHs

Hpa BOBa CEIIaaoBa:

- - - TOoJaTKH
3aKOHOMIPHOCT1 EdexTHBHICTE — LI amia,
pecypco3sabesnedeHHs | pecypco3zbepexxeHHA TapHudikalis

A

—I} ITpoekTyBaHHS iHHOBAIIIITHOI CHCTEMH pecypco3abesneueHHs l
=

| Exonoro-coniaJlsHO-eKOHOMIYHHI aHali3 JOCATHYTHX pe3yIsTaTiB I

~ =

BnpoBa/3KeHHs IIporpaMH pecypcosabesnedenns Gy/1iBHHIITBa
(y T.4. 32 paXyHOK BHKOPHCTAaHHA BIIXO/1iB BHPOOHHIITB)

OpramHizaniitaa
CKJIAJIOBA: IPpaBOBRE
3a0e3neyeHHA

Puc. 1. Pospobka nporpamu pecypcosabesiedeHocti OyaiBHUIITBA
*D03po0IEHO ABMOPOM
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BukopucranHs B OyAiBHUITBI BiZXO/IiB BJac-
HUX Ta IHIINX BHUPOOHWIITB, BIIPOBAKCHHSI
IHHOBAIIIMHUX TEXHOJIOTIN CIIpIMOBaHe Ha JI0-
CSITHEHHSI 1[eHTPAJIbHOTO 3aBIaHHs Oy/iBeJbHOI
ranysi — pecypcosabesrederts, eQeKTUBHICTh
SIKOTO 3aJIe5KUTh TIEPIT 32 BCE BiJl BUMOT, 1[0 BU-
CYBAIOTbCS JI0 caMuX pecypciB. Mu BBaskaeMo
3a MOKJIMBE BU3HAUYUTH PeCcypcosabesrnedenHs
Oy/iBEJIBHOTO MHATNPUEMCTBA SIK KOMILIEKCHUI
IPOILEC, CIIPSMOBAHMI Ha 3a/[0BOJIEHHS IOTPEOH
OynmiBesbHOI oprasisaiiii y BCiX BuUmax HeoOXij-
HIX PECYPCiB y 0CTaTHBOMY /ISt Gesrepebiiino-
ro BUPOOHMITBA 00CSA31 UIsT OCATHEHHST CTpa-
TETIYHOI MeTH PO3BUTKY opranizariii (puc. 1).

[IpoanaiisyBaBIIN CUTYyaI[il0 Cy4acHOTO Oy-
JIBHUIITBA, MU MPUHNIILIN 10 IYMKH, 110 AeDiluT
pecypciB BUHUKAE He TUIBKW 3 TPUYMH He30a-
JIAHCOBAHOCTI TIOMUTY 1 MPOTO3UILil, HeIOCKOHA-
JIOCTI B HAJIATO/KEHHI IOCHOAPCHKUX 3B’SI3KIB,
aze 1 B Hepo3yMHill moiTuil cyb’exra pecypco-
3a0e3IeueHHs] 3 BUKOPUCTAHHS BTOPUHHOI CH-
poBuHK (BiZXO/iB BUPOOHUITB), (OPMYBAHHS
3araciB MaTepiaJbHUX PeCypCiB, iX OolepaTUBHO-
rO BUKOPUCTAHHS.

Bynisuuireo, Ha BiMIHY BiJl IHIIUX TaIy3ei,
Ma€ meBHII Habip BixMiHHOCTEH, 0COOIMBO B Ya-
CTWHI TIOCTAYaHHST PECYPCiB, MO TTOB'I3aHO 3 TIeB-
M 06’ekToM. KpiM Toro, 6arato mepepbayeHnx
IIPOEKTOM PECYPCiB MOKYTh BUKOPUCTOBYBATHUCS

TIJIBKY B Mipy HAJIXO/KEHHS, a He CKJIaJyBaTUCS
y Bursi 3amacis. Ile HeoOxifHO BpaxoByBarH,
3aJIy4aioun BiIXOAN BUPOOHUIITB [6].

BucHoBkd. Y OyiBHUIITBI MUTAHHS BUKOPH-
CTaHH BiZIXO/IiB 11epebyBac came Ha yaci. Biaxoam
IPOMICJIOBAX BUPOOHUIITB HATEIEP BHBYAIOTHCS
JIOKQJIbHO, 3 KOHKPETHUM 1X crioskuBaHHAM. [Tpo-
GJ1eMYy K JIOIIIBHO BUPIIIYBaTH KOMILJIEKCHO, Ma-
1041 Ha METi CTBOPEHHST OEe3BiIXOIHMX TEXHOJIO-
riif, 110 3a6e3MeuyoTh OXOPOHY HABKOJIMIITHHOTO
cepeioBUIA. By/iBHUIITBO € IMTPOBIJTHOIO TasTy3-
310 JIJIs1 BUPIIIEHHST 1IbOTO 3aBaHHSI.

Ax mokazye aHasi3, BUKOPUCTAHHS BiJIXO/IB
371e01JIBIIIOTO JI03BOJISE ICTOTHO 3HU3UTH COOI-
BapTiCTh OyAiBEJIbHOI POAYKINi, 36iTbIINTH
ab0 30eperTu JOKPU30BHil piBeHb IPUOYTKY Oy-
JIBEJbHOTO MiAIPUEMCTBA 1 3HUSUTH ITIOTpeDy
B IPOIIOBUX KOLITaX Ha IPUAOAHHSI CHPOBIHU
1 Marepiais.

Bupimenns YkpaiHoto 3aB/aHb 3 KOMILIEK-
CHOTO BUKOPUCTAHHS BIZXO/IB MPOMUCJIOBOCTI
y BUPOOHUIITBI HAITOBHIOBAYIB i JOMIIIOK € TI0-
TY;KHUM pe3epBoM iHTeHcuDikaltii OyaiBHUIITBA
Y CLIBCBKIN MICIIEBOCTI, JOJJATKOBUM [[KEPEJIOM
3abe3nevyeHHst foro OyIiBeIbHUMHU MaTepiaiaMu
1 KOHCTPYKIIIAMM, YTUJIi3allil MacOBUX BiJ[XO/IB
1 OXOPOHM MOBKILIS. 3 I[IE€I0 METOI aBTOPOM
po3pobJieHa I BIIPOBA/KEHHS TIpOTpaMa pe-
cypcosabesnedeHoCTi Oy/[iBHUIITBA.
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USE OF PRODUCTION WASTE IN CONSTRUCTION

Abstract. The problems of accumulation and impact on the environment of industrial (technogenic)
industrial wastes are considered and the analysis of possible ways of using secondary products
of industrial production at the objects of construction organizations is carried out.

The expediency of utilization of industrial wastes and wastes of other productions for reception on
their basis of building materials and products is analyzed; the classification of industrial waste is
provided; the technology of construction waste utilization was developed.

We agree that the evolutionary processes in the field of construction technologies, the introduction
of innovative materials contribute to the adoption of bold and extraordinary decisions in
the construction industry. The construction industry faces the task of meeting the high demands
of today’s consumers. However, the development of construction is accompanied by an increase in
the negative impact on the environment.

It should be noted that in order to establish the waste recycling process, sufficient investment
and changes in the legal framework are needed. However, in the future it is possible to achieve
a lower cost of materials, possible savings of natural resources and reduce pollution.

It is confirmed that in today’s conditions the problem of waste disposal, which requires increasing
the size of areas allocated for landfills and landlfills and are in close proximity to residential buildings
of settlements, the issue of environmental safety is acute. And given that the strategy of waste
recycling for construction is still under development, all efforts in this direction are important.

A new technology of construction of buildings and structures is considered, which allows to express
more widely in architectural design complex forms, reduce the speed of construction of buildings,
improve their quality, robotize technological processes, save the environment and reduce material
costs. Although the use of secondary materials is cheaper and leaves a relatively small amount
of waste and needs to be transported, the benefits are still obvious.

Key words: analysis, production wastes, construction, building materials, technologies.
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Botinos M.A.
KaH/IU/IaT apXiTeKTypH, JIOIIEHT, 3aBiyBau Kaheapu OCHOB apXiTeKTYPHOTO MMPOEKTYBAHHS,
XapKiBChbKUIl HAIlIOHAJIBHUI YHIBEpCUTET MichbKoro rocrojapceTsa iMeni O.M. Bekerosa, M. XapkiB

Yyoaposa /1.C.
acripanTka kadenpu apxiTekrTypu OyAiBesb i CIIOPY Ta AM3aiHy apXiTeKTYPHOTO CEePeLOBUIIA,
XapKiBChbKUIT HAIIOHAJTBHUN YHIBEPCUTET MichbKoTO rocriogapceTBa iMeni O.M. Bekerosa, M. XapkiB

THHOBAIIIITHI TEXHOJIOTTI TK 3ACIB TYMAHI3AIIT BY/IIBHUIITBA TAPKIHTIB

Anomauia. Y cmammi posensoacmscs npobiema neodxionocmi mooepnisauii ma 6npoeaorcenis
IHHOBAUTIIHUX MeXHON0ZIll Y Npoekmyesants napkinzie. Hasedeno npukiadu womupbox xowyen-
mie ucoxomexnonoziunux napxosok: CityLift Parking, Robotic Parking Systems, Automated Valet
Parking, Stan. IIpoananizosano nepesazu ma nedoriku KoICHOL 3 NAPKYBATLHUX cucmem. Y npoueci
ypbanizauii npobrema eexmusnozo UKOPUCTIAHHS NPOCMOPY THMEHCUBHOT HUMIL060T 3a0ydosu
i (hpopmysanns napkinzie 6 ii ymosax cmae sx HiKoIU akmyaivnoio. Y nepiod nocmindycmpian,-
1020 PO3BUMKY Micbkoz0 cepedosuua y cepeduni XX cm. y 36’93Ky 3 MOMAibHo0 aemomobinisa-
UIE10 BUHUKAE HEOOXIOHICMb CMBOPEHHS CYUACHUX THHOBAUTIIHUX, eKO0JI0ZIUHO Oe3Neunux napKinzis,
AKUMU Hamenep naui micma npaxmuuno e ochaueni. Ocobiueo 2ocmpo cmoimv numanms npo
NAPKYBATLHUL NPOCMID Y HCUMI0BUX PATIOHAX, 8 SKUX ICHYE NPOOIEMA XAOMUUHOZO NAPKYBAHHS
uepes HenpasuibHy OPaHi3ayiln NAPKYEAILHUX 30H, WO NPU3B00UMsb 00 36YNCCHHS WUPUHIL NPO-
HCONCOT uacmunu; 3HUNCEHHS NPONYCKHOT CIPOMONCHOCTT BYIUUHO-00PONCHLOT Mepedici; YcKaao-
HenHs npoisdy cneymexnixy (CMIMmeB03ie, NONCENHCHUX Mawun, asmomodinie weuokoi donomozu
6 ymosax nandemii ma in.). bydienuymeo 1H06020 HUMIA Y BEIUKUX MICMAX A6IAE COO0I0 68 0C-
HOBHOMY BUCOKONOBEPX0BY iHmMencusHy 3abyoosy sk eapianm naubibur euzionui i 3a6y0os-
HUKIB, SIKI CBOEI0 UeP20i0 MPUOLLAIOMb MAL0 Yeazu opzanisauii napkinzie. Ha nomounuii momenm
asmomo0LLi 30epizaromvcs Y Camux HeiONnoGIOHUX MICUSX: HA MPOMYAPAX, 2a30HaAX i HAGIMb HA
oumsiuux magdanyuxax. Cmuxitine NapKyeantst 8 HCUMI0BUX 30HAX MICM NPU3BO0UMb 00 Piskozo
SHUNCEHHS CAHIMAPHO-2iZIEHIUHUX NOKASHUKIE MICbK020 cepedosuwa i 00 HezamueHnozo 6naugy na
300p06’s 20podsn. Ilosiea éenuKoi KitbKOCMi Heop2ani308aHUX NAPKOBOK HA MEPUMOPIAX HCUMILO0-
60i 3a6ydosu npu3eodums 0o dezpadauii i pyinayii 1aHOWADMHUX KOMROHEHMIE MICbK0Z0 Cepedo-
BULYA, MEPUMOPIS AKUX <3AXONTIOEMbCS> MICUAMU 30epieanis asmomobinie. 3 0z1s0y na me, o,
He36aXCaloul Ha Wopiune 30LIbIeNHS YIUCIa asmOMOOLIIs, Hawa Kpaina we cymmeso sidcmac 6i0
PO3BUHEHUX KPATH 30 UUM NOKASHUKOM, Yoce HASGHULL Pieerb asmoMoOLLisauyii nepemsopioe 080pu
HCUML0601 3a6Y006U MICT HA HEOPZAHI306aAHT ABMOCMOSIHKY, WO 2080PUMb NPO HEGUPIUEHICTNL
Ub020 NUMAHHSL SK Y MEOPEMUUHOMY, MAK 1 Y NPAKMUUHOMY NILAHL.

Kntouoei cnosa: napxine, noei mexnonoaii, innosauiiine oyoienuumeo, eymanizauis, CityLift
Parking, Robotic Parking Systems, Automated Valet Parking, Stan.

IlocranoBka mpoOseMH. ABTOMOOITI3aIls
i PO3BUTOK JOPOKHBOI 1H(MPACTPYKTYPH MPO-
TAroM ycboro XX CTOJITTS BUCTYNAIU KpPUTe-
piEM MOjIepHi3allil Ta eKOHOMIUYHOTO IpOrpecy.
CrpiMKe 3pocTaHHSI KiJIBKOCTI aBTOMOOLIIB Ha
noyaTky XX CTOJITTS CHIOHYKAJIO /10 CTBOPEHHS
CepeIOBUIITHOrO 00’€KTa 3 TIEBHIM 00’€MHO-ITPO-
CTOPOBUM PillIeHHIM HOTO apXiTeKTYPHOTO ce-
pelloBHIa JIsi KOM(OPTHOTO 0GCIYrOBYBaHHSI
HaceJIeHHS, 110 BOJIOZIE aBTOMOOLIsAMU. Taku-
ME 00’€KTaMU TPAHCIIOPTHO-IIIOXiAHOI iH(pa-

CTPYKTYPHU [Uis1 30epiraHHst aBTOTPAHCIOPTHHUX
3ac00iB CTajM TApKiHTM — IIA3eMHi, Ha3eMHi
i HamiBmiazemHi [1, . 34].

[lepmmii GaratopiBHeBHiI TApKiHT OYB Bij-
kputuil y tentpi Jlongona B tpaBHi 1901 poky.
Bin sBiasB co60I0 CEMUIIOBEPXOBY OYV/IiB/IIO Ha
100 mammHO-Micib. ABTOMOOLI Ha IOTPIOHMIA
TIOBEPX JIOCTABJISINCS 32 JIOTIOMOTOIO €JIEKTPOJTi-
(dra, a TOTIM y:ke CBOIM XO/OM 3aiiMasil BilbHe
micie. TTapkiHr BusBHBCS 3aTpeOyBaHUM, TOMY
cJiioM 3a HUM OyJii oOyoBaHi e Bi OyIiBi

43



HOBI TEXHOJIOTII B BY IIBHUIITBI No 39 2021

Ha 200 i 230 manmro-Mictib. [lepmra migzemna map-
KoBKa 3'sBuyiacss B bapcenoni B 1910 poui B Oy-
JIMHKY, BUKOHAHOMY 3a ITpoeKToM AHToHIO [ayi.

Harenep 3arajibHa ymcesbHICTh JIETKOBUX aB-
TOMOOLTIB Ma€ TEHJIEHIIIO [0 3HAYHOIO 3POCTaH-
st [lounnaioun 3 1950 poky KilbKiCTh Marirui
y CBITi cTaja TOABOIOBATHCS MPHUOJIN3HO KOKHI
JecaTh POKIB. 3a MaHUMM JIOCJiKEHHS KOMIIa-
Hii Wards Auto, B 1970 pori Ha raHeti Hamivy-
Basiocst 250 My mammh, y 1986 porti cBiToBmit
aBTomapk ckiazascs 3 500 MJIH OIMHUID TEXHi-
ki, B 2009 pori — 3 980 mun, a B 2010 pori —
3 1,015 mapa. 3a mporrosamu Navigant Research
yke 10 2035 pPoKy CBITOBHIT aBTONApPK OCSTHE
2 MJIp OMHHUIb. 31 301IbIIEHHAM TEMITY 3POCTAH-
HsI YKCJIa iHAMBIyaTbHUX TPAHCIIOPTHHUX 3ac00iB
yce OB aKTyaJIbHOIO € MpobieMa HeoOXiTHOCTI
MOJIepHi3allil Ta BIPOBA/KEHHS HOBUX TEXHOJIO-
Tiil y IPOEKTYBaHHS MapKiHTiB |2, ¢. 120-121].

AHaJi3 OCTaHHIX AOCHIKEHb. Y HAyKOBHX
JOCJI/DKEHHAX TPUALIIETCS HEOCTaTHS yBara
Takiil pobemaruii. PosrismaroTbes suie il ok-
pemi acriextu [4, c. 4-95; 5, c. 109].

Meta po6OTH — PO3IJISTHYTH OCTaHHI TeH/IEH-
I[il BUKOPUCTAHHS THHOBAIIMHUX TEXHOJOTIN Tl
4yac 3Be/IeHHS TApKIHTIB PI3HOTO THITLY, a TaKOXK
BUOKDEMUTH HAWIONIMPEHII CBITOBI NPUITIOMU
OyMiBHUIITBA 00'EKTIB TAKOTO POJY JJIsT BUSHAYECH-
HS TeM TIOJAJIBIITNX HAYKOBUX JOCTIKEHD Y I[HO-
MY HallpsiMi.

3aBJlaHHS JIOCTIIKEHHST:

1. Buznaunty TeHzieHITii BUKOPUCTAHHS iHHO-
BaIlifHIX TEXHOJIOTiiT OYiBHUIITBA MAPKiHTIB.

2. BusHaunTH HAWTONIMPEHIIT MTPUIIOMU 3Be-
JieHHs Ta OyIiBHUIITBA MAPKIHTiB Ha TPUKJIA/I 3a-
KOPJZIOHHOTO JIOCBITY.

Pesyabratn pociimkens. DaxiBii 1movanu
PO3POOJIATH Pi3HI TEXHOJIOTT, SIKi 3MOKYTh BUPi-
IMUTHY BifIpa3y /1Ba 3aBIaHHS — CKOPOTUTH TLIOILY
i/l TAPKOBKY 1 30LIBIIUTH YMCJI0 MAITHHO-MICIIb.
[3] Yxe HuHi icHye, K MiHIMYM, 4 KOHIIENITH BU-
COKOTEXHOJIOTTYHUX TIAPKOBOK, $KI TIOYMHAIOTh
BIIPOBA/KYBATUCS B JKUTTS Pi3HUX KpaiH [6]:

— CityLift Parking;

— Robotic Parking Systems;

— Automated Valet Parking;

— Stan.

CityLift Parking — GararorioBepxoBa aBTOMa-
TU30BaHA TIAPKOBKA. Y THUX MICISX, Jie Ha 3eMJi
[IPOCTO HE BUCTAYa€ MICI, HAOMTUMAJbHIIINUM
pilileHHsAM Oy/ie BIIPOBa/UKCHHS TTAPKOBKU Y BH-
s GaratorosepxoBoi Oyaism. Humi 3a Takoio
KoHIIerieo 3a0yaoBye tuiomnti Kommanist CityLift
Parking. KibKicTh TOBEpPXiB 3a/leKUTh Bifl TTapa-
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MeTpiB TIPOEKTY B OKpeMoMy BHIJKy. Harpu-
kiaj, nmapkoka The Hive, ska posTamoByeThest
B OxuieHzi, 3aiiMae 1uionty, sika 3Hajzobuacs O
JLJISE CTOSTHKM 7 aBTOMOOLIIIB, aJie 32 paxyHOK TOro,
0 BOHA Ma€ KiJbKa TOBEPXiB, HAa HIll MOXKYTb
BIJTBHO BMiCTUTHCS Bijipady 39 aBTo.

Cucrema TapkyBaHHS TIpAIlOE B aBTOMATHY-
HOMY PEKMMi — BOJIIH 3araHsie MaimiHy B OOKC,
3MiICHIOE oty 1 iize. HJIaT(popMa Bi/IBO3UTD
aBTo B Ji(T, TigHIMAE TpaHCIOPTHWUI 3acib Ha
HOTp16HI/II/I NoBepx 1 Bi/IBO3UTh Ha MapKyBaJbHE
miciie. ITomiOHI MapKiHTH, 3a JOTIOMOTOI0 SIKMX
MOKHQ €KOHOMUTHU TEPUTOPII0, HUHI CTAIOTh I10-
nysstpaivu y CIITA. Kommanist moGyyBaia Bixe
27 nomibuux cropyn y micrax Can-DpaHiucko
ta Oxusenzi (puc. 1).

BuxopuctanHsi ~ aBTOMAaTU30BaHUX — TapKy-
BaJIbHUX CHUCTEM Y Pa3i MPOEKTYBAHHA TAPKIHTIB
TIO3BOJIIE CKOPOTUTH TIJIONTY T/l TTAPKOBKY, TPH
IIbOMY 30LTBIIUTH TIOTEHIIITHY KiJbKICTh MaIim-
HO-MIiCIIb.

3aJIeKHO Bij THITY OOJIaIHAHHST TaKi CHCTEMH
MOXYTh €KOHOMUTH /10 87% TIJIONI Bijl CTAaHIAPT-
HOI MapKoBKU. IIporec oTpuManHsT aBTOMOOLIS
y /IBOPIBHEBIll NapKyBaJIbHIN cCHUCTeMI 3aiiMae
BCbOTO 23 ceKyHmu, TpupiBHeBin — 40 cexyH.
Y pasi 3pocTaHHS 1MOBEPXOBOCTI MAPKIHTY eKOHO-
MUTBCsT OisTbITie MPOCTOPY, aJie MPH [bOMY He3Ha4-
HO 301I/IBIIYETBCST 1 Yac OTPUMAHHST aBTOMOOLIISL.
SIx ipaBuII0, BOHO HE TIEPEBUIILYE JIBOX XBUJIMH.

Robotic Parking Systems. 1lle omnn edex-
TUBHUI BapiaHT — BEPTHKaIbHA POOOT-TIAPKOBKA
KapyCeMbHOTO THUIY, SIKYy PO3POOJISIE KOMITAHisI
Robotic Parking Systems. Mammna 3aixmkae
B OOKC, 3 SIKOTO TOTIM PYXa€ThCsI B KOHBEEPHHIA
ocepelioK, a 3aifHsATa CeKilis y Iieil yac iijae Ha
THIITY TTO3UIIIIO.

[os10BHA BIIMIHHICTD BiJ[ IHIIIUX MAPKIHTIB MOJIS-
ra€ B PyXJmBOCTi. ABTOMOOLT TIOCTIiHO TrepecyBa-
I0TBCS 32 TPUHIUIIOM Kapycesii — 3BIJIbHAIOTh MiC-
11e JUIS1 THIIKX aBTO a00 BUIKKAIOTH JI0 BIACHUKA.

Y poboTr30BaHOMY MapKiHTy KOXKHI B'i3Hi/
BUi3HI BopoTa (TepMiHAIN) MOXKYTb 0OOCIyro-
ByBatu 40 aBToMOOiTiB 3a oxHy romumy. Yac,
MPOTATOM $IKOTO BiJIBilyBau MOKe IPUIIAPKY-
BaTU MAIIMHy B TePMiHAJi, CTaHOBUTH 45 ce-
KYH/l — 1le MUKHapoAHUi cTanaapT. bepyun no
yBaru Cy4acHi BUMOTH 10 OETOHHUX MaHIYCHUX
MApKIHTIB, TaKi SK CUCTeMU HaBiraiii, cucreMu
KOHTPOJIIO JIOCTYIY Ta CHCTeMH Oe3MeKH, MOXK-
Ha 3pOOUTH BHCHOBOK, IO BapTiCTh OY/IiBHUII-
TBa aBTOMATH30BAHOTO Tapaka CTAaHOBUTH [lia-
na3oH Ha 500 mapKyBaJbHUX MiCI[b MEHIIE, HiX
y TOPIBHSHOTO Tapaka 3 OETOHHMM ITaHIyCOM.
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Puc. 2. TIpukmax po60TH30BaHOI CHCTEMH MAPKyBaHHS

PoGoTr30BaHi MapKyBajbHi CHCTEMH BHKO-
PHUCTOBYIOTh Y cepemHboMy Ha 50% MeHIie
3eMeJIbHOI TIJIONI JIJIsT TaKol K KiJbKOCTI Tap-
KyBaJbHUX MICI[b TIOPIBHSIHO 31 3BUYAHUMU
HmapKiHraMyu 3 OETOHHUM ITaHAyCOM. 3a3BHYail
OeTOHHI MaHAYCH PO3pPaxOBaHi MaKCHMyM Ha
6 abo 7 piBHIB, poOOTH30BaHA CHCTEMA MapKY-
BaHHsI MOsKe focsirat 15 i 6isbine piBHiB. Buxo-
JISTYM 3 IIbOTO, POOOTH30BaHA CHCTEMa TTapKyBaH-
Ha MOKe 3abe3neuntyt B 6 pasiB Oiiblie MicIsa
JJIsT TapKyBaHHS Ha Tiil JKe TJIOIII MOPIBHIHO
3 OETOHHUM TaHIyCHUM mapkinrom. Takox me-
peBaroio pobOTH30BAHUX MAPKIHTIB € MIBUAKICT

3BejleHHs OyiBIi: yac, HeOOXiAHUiT A1 mo0y-
JIOBU POOOTU30BAHOI CHCTEMH TAPKyBaHHS i
KJII0Y, 3aJIe’KUTh BiJl PO3MIPY IMPOEKTY, OJHAK,
K TPaBUJIo, oro MoxHa BukoHatu Bif 10 10
14 micdrs.

Kommawist B 2018 porti mobyxyBasia mapKoBKY
B Kyseiiti Ha 2314 wmiciib, siky 3anecan B KHury
pexopis I'Huecca. PobotnsoBana cucremMa map-
KyBaHHS OiJTbINT €KOHOMIYHA, eKoJIoTiyHa i Oe3-
MeYHa, Hixk OyIab-sIKWH iHIIWIA MichbKuil crocid
apKoBKU (puc. 2).

Automated  Valet
3aCHOBaHa Ha

Cucrema
IHTeJIeKTyaIbHO1

Parking.
B3aEMOIi1
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iHpacTpykTypn i TpaHCTOpPTHHX ~ 3ac00iB.
IIpoext, Haj sikuMm 1paiooTs Mercedes-Benz
i Bosch, mokasye mpuHmum pob60oTH HapKOBKH
MaiibyTHhOro. Takuii KOHIIENT M036aBUTh BOJIsI
BiJl IOIIIYKY BLIBHOTO Miclg 1 mapkoBku. Bce,
110 HeoOXifHO Oyie 3poOUTH — MPHUiXaTh B 30HY
BUCAJKHU, BUATH 3 aBTO i HATUCHYTU B MOOLIBHO-
My goaTKy Ha KHonky “Park” (puc. 3).

[Ticig mporo iHTENEKTYyaIbHA CUCTEMA TTAPKY-
BaHHS 1 aBTOIIJIOT MAIIMHU 3'€/[HYIOTHCS 1 aBTO-
MOOLIb CAaMOCTIIHO TIO1e Ha BijibHe Micie. Ko-
puzop pyxy OyayBaTuMe cama MapKOBKa, B SIKY
BMOHTYIOTh THUCSYl AartyukiB. [loBeprarucs no
BJIACHUKA MallliHa TeX OyJe caMma.

[IpoexT mouasu crBopioBatu 1ie B 2015 porii,
nporectyBasin B 2017. 3apas cucrema Mae
odimiitanii  no3Bi. Kpim Toro, ii BcTaHOBHU-
JU 1 aKTUBHO EKCITyaTYIOThb y Tapaki My3eio
Mercedes-Benz — 11e mepina B CBiTi TOBHICTIO
aBTOMAaTH30BaHa TMapKoOBKa (3 4 piBHEM aBTO-
HOMHOCT).

I[TepeBaroio 6e3MiJIOTHOI MAPKOBKK € Te, II0
mapkoBKa 0Oe3 Bojist 3abesmeuye Ginbin edek-
THUBHE BUKOPUCTAHHS HAgBHUX MiCIlb JIJIS T1ap-
KyBaHHS — Ha T1i e TLJIOIIlI PO3TAIIOBYETHCS HA
20% Oinpime TpaHCIOPTHHX 3aco06iB (odiriiina
inopmartisi Bosch—Mercedes-Benz). Tlos’si3a-
HO Ile 3 TUM, [0 MAIIUHK IAPKYIOThCS OibIn
HIIBHO 1 32 BCiMa MTPaBUJIaMU.

MiHycoM Takol apKyBaJbHOI CUCTEMHU € Te,
1[0 Yepe3 CeHCOPHi TeXHOJOrii, 1110 BUKOPUCTO-

Aulomated
Valel Parking

HSIM, a caMe HasIBHICTIO (DYHKIIiil aBTOIIJIOTY
Ta aBTOTIAPKOBKHU.

Stan. Kownrenr sByiste co60i0 poboTa-mapKy-
BAJIbHUKA, KUl BI/[BO3UTH MAIIMHY Ha TapKy-
BaJIbHE MicIle.

Huti Takux po6oTiB BUPOOJISIE M IIPUEMCTBO
Stanley Robotics. Stan € aBToHOMHIM TIpHECTPO-
€M, SKMH 32 JIONMOMOTOIO CTIeliajbHOl T1aTdop-
mMu ikcye Koseca aBTOMOOLS, migHiMae Horo
i mapkye Baserom. BasmerHa mapkoBka mependa-
Ya€ PO3MIIIEHHST aBTOMOOITIB TACAKUPCHKUMU
JIBeprMa OJMH JI0 OJHOTO SIK MOKHA OJIMKdYe
oopramu. OTiKe, 3aUIIAETHCS JOCTYI 10 BO-
MHChKUX JIBepel, a Ha OJHIN 1 Till JKe CTOSHII
MO’KHA BMicTUTH Oisbiiie MatmiH. ToMy 3aMicTh
170 cranmapTHux Micih 3’saBasgeTbes 270 miciib
LIS BaJIETHOI TTAaPKOBKM: HEOOXiZHOCTI 3ajMIia-
T BijbHe Miciie 3 OOKiB aBTO HeMae€, TOMy iX
MOKHA CTABUTH TIPAKTUYHO BIPUTYJ. Takoxk
IepeBaroio € Te, Mo KJIIEHTY He ToTpibHo Opa-
TH y4acTh y TIPOIeci MapKyBaHHS aBTOMOOLIs,
BiH 3aBO3UTH aBTO B OOKC i IIPOBOJMTH OILIA-
Ty B TepMiHAJI, MiCJsT I[OTO MPUIKIKAE POOOT
1 BiiBo3uTh 1i Ha BijbHe Miciie. HioancoMm BUKO-
PUCTAHHA TaKOl CUCTEMU € Te, 10 /IS 11 KOPeK-
THOI poOOTH Hacamiiepesi HeoOXiHO 030y THCs
Oy/Ib-SIKUX TPIMIMH i HEPIBHOCTEH Ha JOPOKHBO-
MY MOKPUTTI, @ TAKOK YCYHYTH HePelkou, sIKi
MOJKYTb 3aBakaTu poOoTi pobdoTa (puc. 4).

Bucnosku. Pospobku y cepi mapkinry pos-
BUBAIOTHCSL 3 KOKHUM POKOM. VIMOBIpHO, Bike
yepes JIeKiIbKa POKiB OiIBIIICTh KPaiH 3MOXKYTh
YVHUKHYTH IPOOJIeME 3aBaHTasKEHOCT] TEPUTOPIIA.

Puc. 3. [Ipuxmnas iHTEIEKTYQIBHOI CUCTEMH TTAPKYBAHHS
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Puc. 4. TIpukimajg poboTu BaJeTHOI TAPKOBKH

DopmyBaHHs KOMGBOPTHUX 1 OE3MEYHUX YMOB
iCHYBaHHS JIIOMHU B JKUTJIOBOMY CepeOBUIIl
€ OIIHMM 3 MNPIOPUTETHUX HAIPSAMIB MicTOOY-
NyBaHHH, TOMY Iepell apXiTeKTOpaMu I0CTaJIOo
3aBlaHHsT BUPIMIUTH TIpobIeMu  (OPMyBaHHS
MAPKIHTIB B YMOBaX HasiBHOI IHTEHCUBHOI JKUT-
JI0BOi 3a0y/I0BM Ta PO3POOKM HOBHMX apXiTek-
TYPHO-TIJIAHYBAJIbHUX PIllleHb KUTJIOBUX KOMII-
JIEKCIB 3 TIapKiHTaMH, 110 JJal0Th 3MOTY 3BOAUTU
JKUTIOBI Oy/AiBII Ha 3aTiCHEHUX TEPUTOPIsAX
3 JIOCTaTHBOIO KIJIBKICTIO TTaPKyBaJIbHUX MICIIb.

Takum 4wmHOM, aHasi3 IMApPKIHTIB B yMOBaXx
iHTEeHCHBHOI JKHUTJIOBOI 3a0yM0BU Yy BEJIUKUX
i HAIIOLIBIIMX MiCTaX JO3BOJIUB BUSBUTH OCHOB-
Hi TeHJEHIIi1 iX popMyBaHHS:

— KIJIBKICTh aBTOTPAHCIIOPTY HE JI03BOJISIE
po3MinryBaTi aBTOMOOLII Ha HPHJIETJIiil TepuTo-
pii Ta BYJIMIISX, 110 BEAYTh 10 OYAUHKY;

— Opramisaifisi apxXiTeKTYpHOTO Cepe/loBU-
Ia MiCIlb TapKyBaHHS aBTOMOOLTIB IIOBMHHA
CTBOPUTH MOKJIMBICTH 3a0e3MEUCHHST HacelIeH-
HsI MapKiHTaMu 3 JOTPUMAHHSIM SIK HEOOXiTHMX

MicTOOYAIBHUX 1 CaHiTapHO-TIri€HIYHUX YMOB,
TaK i €KOJIOTIYHOTO i ICUXOJIOTITHOTO KOM(OPTY
AKTUBHOTO 1 MACUBHOTO KOPHUCTYBAHHS TaKOTO
pozy 06’ eKTamu;

— BUOKDEMJICHHS PI3HUX IPHAOMIB dbopmy-
BAHIsl [aPKyBAJIBHOI 30HH IS TPUBATIOTO 36e-
piraHHs i THMYacoBe MapKyBaHHs aBTOMOOLIB;

— HasBHICTb BHCOKOTEXHOJIOTIYHUX KOH-
CTPYKTUBHUX pillleHb TApKiHTiB B yMOBaX JKUT-
JIOBOI 3a0y10BH;

— 3abesmeyeHHsT HEOOXIHOI KiJbKOCTI map-
KYBaJIbHUX MICI[b 32 PAXYHOK BUKOPUCTAHHS 1H-
HOBAI[IMHUX TE€XHOJIOTI MapKyBaHHS;

— HeoOXiaHiCTh (OpMyBaHHST HOBHX 00’€M-
HO-TIJIAaHYBAJbHUX PillleHb MaPKIHTiB;

— JIOCJ/IPKEHHS HOBWX TEXHIYHUX PO3PO-
GJIeHb Y Taysi IPOEKTYBaHHs crcTeM 30epiraH-
HSl aBTOTPAHCIIOPTY.

YV XXI ct. HeobxinHO CTBOPUTH OibIn TYy-
MaHHY OpTraHi3al[il0 NapKiHTiB B yMOBAX 1HTEH-
CUBHOI KUTIOBOI 3a0y/I0BH 3 BIKOPHCTaHHSIM
eeKTUBHUX MicTOOYAIBHUX 3ac00iB i HOBHX
TEXHOJIOTIH.
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INNOVATIVE TECHNOLOGIES
AS A MEANS OF HUMANIZATION OF PARKING CONSTRUCTION

Abstract. The article considers the problem of the need to modernize and introduce innovative
technologies in the design of parking lots. Examples of four concepts of high-tech parking are
given: CityLift Parking, Robotic Parking Systems, Automated Valet Parking, Stan. The advantages
and disadvantages of each of the parking systems are analyzed. In the process of urbanization,
the problem of efficient use of space for intensive housing and the formation of parking lots
in its conditions becomes more relevant than ever. In the period of post-industrial development
of the urban environment in the middle of the twentieth century. Due to total motorization, there
is a need to create modern innovative, environmentally friendly parking lots, which our cities are
currently practically not equipped with. Particularly acute is the issue of parking space in residential
areas where there is a problem of chaotic parking due to improper organization of parking areas,
which leads to a narrowing of the width of the carriageway; reducing the capacity of t%e road
network; complicating the passage of special equipment (garbage trucks, fire trucks, ambulances
in a pandemic, etc.). Construction of new housing in larger cities is mainly high-rise intensive
construction, as the most profitable option for developers, who in turn pay lttle attention to
the organization of parking lots. At present, cars are store