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IIATOB Cepriii BacniaboBuy,
JIOKTOP TEXHIYHUX HAYK, TOIEHT, mpodecop Kadeapu
OyniBeIbHHUX Ta JOPOXKHIX MAIIIHH,
[TpuaHinpoBCchKa akaaeMis OYIBHHIITBA Ta apXITEKTYPH

MPOPECIMHA MIATOTOBKA ®AXIBI[IB Y C®EPI TEXHIYHOI'O OBCTEXXEHHSI
BYAIBEJIBHUX OB’EKTIB

ObcmedicenHsi mexHiuHo20 cmary 0y0ieelbHUX 00 €Kmie, 30Kpema OUMOBUX mpyo, noe s3aHo
i3 3HAUHUM 00CA20M MPYOOMICMKUX Ma Hebe3neuHux Oisl 6UKOHAHHA pobim. 3apaz yi pobomu
BUKOHYIOMb CNEYIANbHO NIO20MOGIEHI ) chepi NPOMUCIO0B8020 ANbNIHIZMY POOIMHUKU. [[oYilbHO 0715
BUBHAYEHHS. MEXHIYHO20 CMAHY OUMOBUX MPYO BUKOPUCMAHHA OE3NIIOMHUX TIMATbHUX ANApamie.
Pospobneni koncmpykyii' 6e3ninomuux 1imanisHux anapamis, sAKi 00360J510Mb KPOBOOUMU eheKMUBHI
O0CTIOMNCEHHS 3 BUSHAUEHHSL CIAHY 308HIUHIX MA BHYMPIUWHIX NOBEPXOHb OUMOBUX MP)YO.

Kniouosi cnosa: oOyoigenvui 00 ’ekmu,0umosi mpyou, 00OCmMeniCeHHs, MeXHIYHULl CMmaH,
Oe3ninomui 1imanvui anapamu.

IMocranoBka mpodaemu. B Ykpaini HapaxoByeTbcs Ounbie 17 Tucsd 00’€KTiB Pi3HOTO
MIPU3HAYEHHS, SKI CTAHOBJIATH IOTEHIIIHHY TEXHOTeHHY HeOe3mneky (HeOe3rneyHe BUPOOHMIITBO,
3actapinmii GoH HepyXoMocTi). ToMy miaroToBka (axiBIiB 3 MATAHHS OOCTEKCHHS X TEXHIYHOTO
CTaHy € aKTyaJIbHUM IUTAHHSAM ChOTOJCHHSA. Y eKcIulyarauii cropyn i OynaiBens [1] ocoOmnuse
MiCIle 3aiMarOTh TUMOBI TPyOH. OCHOBHUM MPHU3HAYCHHSM JIMNMOBHX TPYO € BiJBEICHHS Ta3iB
(MPOAYKTIB 3ropaHHs MajMBa B TOMI a00 B IHIIMX TEXHOJOTIYHUX Iporecax). PazoM 3 HUMU uepes
TpyOy BUIANAIOTHCS UM, caXka 1 MOMLI, Kl MOXYTh OCIJaTHM Ha MOro CTIHKaX, yTPYIHIOIOYHU
IPOXO/KEHHS ra3iB. JJuMOBI TpyOu pyHHYIOTHCS 3CE€PEIMHH 1 30BHI MiJT A1€I0 arpECUBHUX JIUMOBHX
ra3iB i BiTpoBoro HaBaHTaxeHHs [2; 3;4;5]. Lli cnopyau moTpeOyIOTh MOCTIHHOIO IOTISAY Ta
CBO€YACHOT0 00CTeXeHHs. BU3HAUCHHS TEXHIYHOIO CTaHy TUMOBUX TPYO BHKOHYETHCS Bi3yaJIbHO-
IHCTPYMEHTAJILHUM 1 Bi3yaJJbHUM METOJaMH 13 3JIy4€HHSM CIIEL1a]IbHO MiArOTOBJIEHUX POOITHUKIB
[6]. OGcrexenHst mMX CHOPYA € TPYAOMICTKUMH, HEOE3NMCYHMMH Ta 3HAYHOI BapTOCTi. Tomy
YIOCKOHAJIEHHS M1JIXO/IIB BU3HAYEHHS TEXHIYHOI'O CTaHy AMMOBHMX TPYO € aKTyaJIbHOIO HAayKOBO-
TEXHIYHOIO IPOOJIEMOIO.

AHali3 ocTaHHiX pochaimkeHb i myomikanmiii. lumoBi TpyOu (puc.l) BHUKOHYIOTHCS
HerenpHUMU Ta MetaieBuMu [2; 4]. OcraHHI MOXYTh MaTH MeETalieBy Oarity st 3a0e3MeyeHHs
CTIHKOCTI.

JluMoBi TpyOu MOBHHHI 3a0€3M€YUTH HOPMAJIbHY TATY B Iledi, sika rnepedyBae B MPSMOMY
CIIBBI/IHOIIIEHHI 3 TOBIIMHOIO 1 BUCOTOIO IMMOXIJTHOTO OTBOPY. Temmneparypa NpoyKTiB 3TOPSHHS
Ha BUXOIi 3 TpyOM Moske mepesmuryBari 100°C, mo 03BOJSE CTBOPIOBATH B OMAIOBAIBHIM
KOHCTPYKUIi MPUPOJHY TIATY — HUIAXOM 3aMILICHHS Taps4YuX IIapiB MOBITPSI XOJOJHUMH. Y 3B'SI3KY
3 IIUM TOBIIMHA CTIHOK JIMMOBOI TpyOU MOBMHHA OyTH HE MEHII HIX y MIBTOPH LIETJIMHHU (i7jeabHe
CHIBBIIHOIIEHHS JUIsl TpYO KOpiHHOTO TUITy).B 3anexHocTi Big npu3HayeHHsl, TMMOBI TpPyOH MarOTh
PI3HOMaHITHI FT€OMETPUYHI TapaMeTpH, y MEPIIy Yepry, o BUCOTI Ta JiaMeTpy.

Jlo nedexTiB uereapHUX TPYO BIAHOCATHCSA TPILIUHU, PYWHYBaHHS OKPEMHUX LETVIMH
(puc. 2, a), BUTIH BHYTPILIHIX TOBEPXOHb (puc. 2, 0).

[TomkomKeHHST MeTaIeBUX TPYO MOB’s3aHi 3 KOpo3i€eto (puc. 2, B) Ta 1eOpMaIlie€ro OKpeMHIX
€JIeMEHTIB [2].

CBoevyacHe OOCTEXEHHS TpyOM [03BOJISIE BHUSBUTH BHHHUKI JeekTd 1 3a0e3nmeunTd
HOpPMaJIbHY IUPKYJIAIIIO MOBITPSI B ONANIOBAJIbHOMY KaHai criopyni [7]. Ilpu BusiBIeHHI TpillH B
TpyOl X HEOOXITHO yCYBaTH, OCKUIBKH TOTPAIUISHHS B HUX BOJIOTH MOK€ IMPHUBECTH JIO ITOBHOTO
pyiiHyBaHHs TpyO B XOJIOHHI MEpioj, KOJIM BOJA B HUX, 3aMEP3HYBILH, PO3MUPUTH IIBU. Po3unH 3
IIBIB 3aMIHIOIOTh KOXHI IT'STb-IECATh POKIB, IO BXOJWUTh B KaIliTaIbHUN PEMOHT TUMOBHUX TPYO.
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[IpodinakTnuna yuctka Tpyd mependavae BUBEACHHS 3 KaHATy TMOMENY 1 caxi, SKi OCUIM Ha HOTo
CTiHaX.

[TepmoueproBuM 3aBAaHHSM, SKE TIOKJIAAA€ThCA Ha IarHOCTHKY TEXHIYHOTO CTaHy
OyaiBenb 1 COpy/, € 3’sICyBaHHs AIHCHOTO CTaHy LIUTICHOCTI KOHCTPYKIIii. SIK mpaBuio, mpoBeaeHa
eKCIIepTU3a CTaHy CIIOPYJ 03BOJISAE 3pOOUTH CBOEYACHI BUCHOBKH IIOA0 MOKJIMBOCTI IOAAIBLIOT
eKCIuTyatanii i moTpeOu MpoBeIeHHs] PEMOHTHUX POOIT. BU3HAUCHHS TEXHIYHOTO CTaHy JAWMOBHX
Tpy0 BHKOHYETHCS Bi3yalbHO-IHCTPYMEHTAJIBHUM 1 Bi3yaJbHUM METOJaMHU 13 3aJIy4E€HHAM
CHeniajJbHO MiATOTOBICHUX POOITHHKIB.

Puc. 1 InmoBi TpyOn:
a — yezenvHa, 6 — memanesa

Puc. 2 Ilomkoa:keHHsI TMMOBHX TPYO:
a — mpiyuny ma pyuHy8anHs OKpemux ye2iu, 6 — Ui 6HYMpIUHIX NOBEPXOHb,
8 — KOpPO3isi KOHCMPYKYIU
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Taki po60TH BUKOHYIOTHCS Ha 3Ha4HIM BUCOTI (710 330 M), 10 SKUX 3aJTy4ar0ThCs POOITHUKU
HiATOTOBIIEH] 10 TPOMHUCIIOBOTO aNIbIIHI3MY Ta OCHAIICHI CIIELIAIBHUM CIIOPSIKEHHSIM.

IIpu oOcTexeHi AUMOBHX TpyO BH3HAYa€ThCSA I1X CTaH, SK HAa 3O0BHINIHINA, Tak 1 Ha
BHYTpIIIHIN TOBEPXHSIX, BUKOHYIOTbCS YIIBTPa3BYKOBI MJOCHIUKEHHS Ta IepeBipKa MIITHOCTI
okpemux eneMeHTiB. I[lpu HeoOximHOCTI OepyTh 3pa3kud MaTepiaiB Uil iX JOCHIIKEHHS Y
1a00paTOPHUX YMOBAX.

[Tpu ipoMy criemialicTi MepeMIITyOThCS 110 MalJaHIMKax, CKoOax Ta ApoOduHaxX Ha TpYOi, a
TaKOX 3 BHUKOPHCTAHHSAM albHiHChKOrO criopsypkeHHs (puc. 3). OcobimBO TPyIOMICTKI poOOTH,
MOB’s13aH1 3 OOCTEXEHHSM BHYTPINIHIX ITOBEPXOHb JUMOBHX Tpyd. Taki poboTH TakoX €
HeOe3MeYHUMH 1 BUMAararoTh 3HaYHO Yacy Ha iX MiJrOTOBKY Ta MPOBEICHHS.

Puc. 3 O0cre:xxennst TpyOn anbninicramu

OO6nagHaHHs, $KE€ BUKOPHUCTOBYIOTH CIEI[ialicTH TIOBUHHE OyTH BumpoOyBaHe Ta
BIJINOB1JIaTH BUMOTaM TIPaBUJI POOUTH HA BUCOTI.

Kpim Toro, Ha mnpoBeaeHHS pOOIT BIUIMBAIOTH KJIIMaTW4YHI yMOBH (BoJIOTa, BITEp,
TeMIlepaTypa), siki 0OMEeXyIOTh iX Jac.

Mera crarri. Po3poOka migxofiB y BH3HAUY€HHI TEXHIYHOTO CTaHy AWMOBUX TpyO 3
BUKOPHUCTAHHAM O€3IIJIOTHUX JIITAIBHUX arapaTiB.

BukJiag ocHoBHOro Matepiany. 3apa3 y pi3HHUX Taly3sX OTPUMANU HIMPOKE BUKOPHCTAHHS
6esninotHi gitaneHi amapatu (BJIA). YV OyaiBenbHi cdepi BOHM BHKOPUCTOBYIOTHCS JUIS
BU3HAYEHHS XapakTepy pyHHYBaHb MOIIKOKEHUX 00’ ekTiB [8; 9]. Haitbinein nomupenumu bJIA €
KBaJPOKONTEpH. Y TOW K€ Yac, JUIi BUKOPUCTAHHS NMPH BU3HAYEHHI TEXHIYHOTO CTaHY AMMOBHX
TpyO, BOHU MAlOTh psii OOMEXEHb: MaJHil 3amac MOJbOTY, 3HAYHI rabapuTH JJIs MEpeMIIIeHH] Y
TpyOax.

B pesynbTari nochijkeHb po3poOsieHI KOHCTPYKIIi KBaJpOKONTEpiB Al OOCTEKEHHS
BHYTPIIIHIX IMOBEPXOHb JUMOBHX TpyO: KBaJpPOKONTEp 13 3MIHOIO TabapUTHHUX pO3MIPIB MpuU
NOBOPOTi KOHCOJEeH 3 3 rBUHTaMH 5 (puc. 4); 3 mpuBoIoM niepeMinieHHs porokamepu 7 (puc. 5).

[IpuBon nepemiiieHHs GoTOKaMepHu 7 MOKe BUKOHYBATHCS, SIK TeIECKONMTYHUM 6 (puc. 5, a),
TaK y BUIJsAl nebinku 9 (puc. 5, 0).

OOcTe)XeHHST 30BHIMIHIX MOBEPXOHb BUKOHYETHCA 1X (POTO-Ta BiACO3MOMKOIO MPU TOJIBOTI
kBagpokonrtepa 1 mo cmipani 4 (puc. 6, a) abo cneuianbuuM BITA 3 nekinbkoma poTokamepamu 7
(puc. 6, 0).

Jlnst 30UMbLIeHHS 3amacy MOJbOTY Ta JOCKOHAIBHOTO OOCTEXKEHHS OKPEeMHUX YacTUH
JUMOBHUX TPYO nmoriabHO ocHamatu BJIA mpuctposiMu ix TumyacoBoi (ikcariii Ha moBepxHi TPyoO,
HaIpUKJIaJ] IPUCOCKaMHU 4.
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Puc. 4 KpagpoxonTrep i3 3MiHOI0 radapuTiB:
a — noYamKo8e NoioNHCeHHs, 6 — 0Jisl NoIbOmy y mpyoi

a 0

Puc. 5 BJIA 3 npuBoaom nepemMimeHHst GpoToxkamepmu:
a — meneckoniynuil, 6 — 3 1e0i0KOo

VY wmichi ¢otositomMku aedextiB Tpyou, BJIA 1 3a gomomororw mpucocok 4 Ta MexaHi3Mmy ix
KepyBaHHS 6, THMYACOBO 3aKPITUIIETHCS HA TTOBEPXHI Tpyou 10 Ta BUKIIOYAE IPUBOINA TBUHTIB, 110
3MEHIIye BUTpaTu eHeprii Ha nmomiT. Ilicis ¢poTo3iOMKM I'BIHTH BKIIIOYAIOTHCS Y J1it0, IPUCOCKU 4
MexaH13MOM 6 3BUTbHAIOTHCSA 1 BJIA mpomoBixkye modit. OTpuMani Marepianu (poTo-Ta BiIe03HOMKH
00pOOIIOIOTECS Ta POOUTHCS BHCHOBOK INMPO TeXHIYHMUA cTaH TpyOou. KoHcTpykuii po3pobiaeHux
BJIA 3axuieHi BichMa maTeHTaMu Y KpaiHu Ha KOPUCHY MOJICTIb.
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Puc. 6 O0cTexeHHsI 30BHILIHIX MOBEPXOHb TPYO:
a — nonwom BJIA no cnipani; 6, 6, 2 — BJIA 3 dexinbkoma homoxamepamu

TakuM 4YHMHOM, BUKOPHCTaHHS OE3MUIOTHUX JITAJIBHUX arapaTiB 3HAYHO 3MEHIIUTH
TPYAOMICTKICTh POOIT 3 JiarHOCTYBaHHSA TEXHIYHOTO CTaHy AMMOBHUX TpyO, MiJBUIIMTH O€3MeKy

UX POOIT.
BucHOBKH i IepCNEKTHBH NOJANbIINX JOCTIAAKEHD.
1. OG¢cTexkeHHST TEXHIYHOTO CTaHy JMMOBHX TpPyO TIOB’sI3aHO 13 3HAYHUM OOCATOM

TPYAOMICTKHX Ta HeOe3Ne4HUX Uil BUKOHAHHS poOiT. 3apa3 Ii poOOTH BHKOHYIOTH CIEIiabHO

MiATOTOBJIEH] Y chepi MPOMUCIOBOTO ANBITIHI3MY POOITHUKH.
2. JlowinpHO U BUSHAYEHHS TEXHIYHOTO CTaHY IUMOBHX TPYO BUKOPUCTaHHS O€3MUIOTHUX

JTaTbHUX arnaparis.
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3. Po3pobiieHi KOHCTPYKINi O0€3MIIOTHUX JITATBHUX amapariB, K1 JO3BOJSIOTH MPOBOIUTH
e(heKTUBHI JIOCIIIPKEHHS 3 BUSHAUCHHS CTaHY 30BHIIIHIX Ta BHYTPIIIHIX TOBEPXOHb JUMOBHUX TPYO.
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PROFESSIONAL TRAINING OF SPECIALISTS, IS IN FIELD OF TECHNICAL
INSPECTION OF BUILDING OBJECTS

Abstract. The more than 17 thousand objects of the different setting, which present a
potential technogenic danger (dangerous production, out-of-date fund of the real estate), are
counted in Ukraine. Therefore preparation of specialists through question of inspection of them the
technical state is the pressing question of present time.In exploitation of building and constructions
the special place is occupied by flueswhichcollapse from within and outwardly under the action of
aggressive smoke gases and wind loading. These building require a permanent supervision and
timely inspection. Determination of the technical stateof fluesis executed by by-instrumental and
visual methods with bringing in of specially geared-up workers. Inspections of these building are
lab our intensive, dangerous and considerable cost. Therefore an improvement of approaches of
determination of the technical stateof flues is the scientific and technical issue of the day.

Determination of the technical stateof fluesis executed on a considerable height (to 330 m),
to which workers are brought over geared-up to the industrial mountaineering and equipped by the
special equipment.

Now pilotless aircrafts (Oponu) got deployment in different industries. In a building sphere
they are used for determination of character of destructions of the damaged objects. In the same
time, for using for determination of the technical state of flues, they have a row of limitations :
small supply of flight, considerable sizes for moving in pipes.

As a result of researches the worked out constructions of pilotless aircrafts are for the
inspection of internal surfaces of flues :pilotless aircrafts with the change of overall sizes at the
turn of cantilevers with spirally; with the occasion of moving of photo camera or special pilotless
aircrafts with a few photo cameras. It is expedient to executepilotless aircrafts devices them
temporal fixing on the surface of pipes. The got materials of photographing are processed and
drawn conclusion about the technical state of pipe.

Thus, the use of pilotless aircrafts considerably will decrease lab our intensiveness of works
from diagnosticating of the technical state of flues, will promote safety of these works.

Key words: building objects, flues, inspection, technical state, pilotless aircrafts.
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