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HIATOB Cepriii BacuasoBuy,
JOKTOp TEXHIYHUX HAYK, IOIECHT, ipodecop Kadeapu
OymiBEJNIbHUX Ta JOPOYKHIX MAIIIWH,
[TpunHinpoBcbKa akaneMis OyAIBHUIITBA Ta apXiTEKTypPH

€BCEEBA I'anuna IlerpiBna,

JIOKTOP HAyK 3 JIep>KaBHOTO YIIpaBiIiHHsA, podecop,
3aBigyBay Kadenpu yKpaiHO3HaBCTBA,

[IpunninpoBcbka akaneMis OyAIBHUIITBA Ta apXITEKTypH

JUCEHKO I'aauna IBaniBHa,

KaH/JUJaT iCTOPUYHUX HAyK, JOIEHT, JOLEHT Kadeapu
yKpaiHO3HaBCTBa, [I[puIHINpOBChKa akaaeMis OyaiBHUIITBA
Ta apXITEeKTYpH

MPO®ECIHHA MIJITOTOBKA ®AXIBIIIB Y COEPI TEXHIYHOI'O OBCTEKEHHSA
BYAIBEJIbHUX OB’€EKTIB

Obcmedicenns mexHiuHo2o cmary 0yoisenvHux 00 €Kmis, 30Kpema 3PYUHOBAHUX A0 NOUIKOONCEHUX,
NO8’A3AHO 13 3HAUHUM 00CA20M MPYOOMICMKUX Ma Hebe3neuHux Oas BUKOHaHHA pobim. 3apa3 yi pobomu
BUKOHYIOMb PAMYBANbHUKY [epacahol ciyicou 3 Ha036UUAHUX CUMYayiti ma cneyiaibHo niocomosieni y cgepi
NPOMUCT08020 ANLNIHIZMY poOImHuUKY. J[oYinbHO ONs1 GU3HAUEHHSI MEXHIYHO20 CcmaHy 0yOigenbHux 00 €xmie
BUKOPUCMAHHA De3NINOMHUX TIMANbHUX anapamie. Po3pobneni koncmpykyii 6e3ninomuux 1imaipHux anapamis,
KT 00360JI5110Mb NPOGOOUMU eQEeKMUBHE OOCTIONCEHHS 3 GUZHAUECHHST CIMAHY 308HIWHIX A 6HYMPIUWHIX NOBEPXOHb
NOWKOOMNCEHUX OYOiseNbHUX 00 €KMIB.

Knrouosi cnoea:6yoisenvui 00’ €Kmu,pyliHy8anta ma NOWKOONCEHHS, 0OCME’CeHHsl, MeXHIYHUL CMaH,
Oe3ninomui LimanvHi anapamu.

ITocranoBka npobJemu. TexHOreHHI aBapii Ta CTHXIiHHI JIMXa, SIKI Yac Bijl yacy TPaIUIIIOThCA B
VkpaiHi 1 CBITI, NPUBOAATH OO pyHHYBaHHS cropyx Ta Oymiens. [lin 3aBamamm 1MX pyHHYBaHb
3HAXOAATHCS noteprnini. st po30upaHHs 3aBajliB BUKOPUCTOBYIOThCS PI3HOMAaHITHI 3aC00M MeXaHi3ail, sSKi
3aTy4aloThCsl 10 BUKOHAHHS IMX poOiT 0e3 BpaxyBaHHs MapaMeTpiB YJIAMKIB 3aBajiB, 0 MPU3BOJHUTH 10
BUKOHAaHHA LMX pOOIT 3a HEJOCKOHAIMMM TEXHOJOIYHUMHU cxeMamu. lle 30inblrye TepmiHM Ta
TPYIOMICTKICTh BEJCHHS PATYBAJIBHO — BiJJHOBIIIOBaHMX poOiT. KpiM TOTO, pU PEKOHCTPYKIISIX OyTiBeIh
Ta CIOPY/, KOJIM BUKOHY€EThCSA PO30MpaHHs Oy/IBEIbHUX €JIEMEHTIB, BUHUKAE MOTpeda y BIIOMOCTSX MPO iX
napameTpu. ToMy 00CTEKEHHS TEXHIYHOTO CTaHy OyiBeNIbHUX 00 €KTIB, 30KpeMa 3pyHHOBAaHUX CIOPY]L, €
AKTyaJIbHOIO HAYKOBO — TEXHIYHOIO IIPOOIIEMOIO.

AHani3 octaHHiX gochailkeHb i myOaikauii.PsryBansai pobotm y [lmimpi, €Bmatopii,
Muxomnaesi, YkpaiHCbKy (puc. 1) moka3zanm, o B 3aJI€KHOCTI BiJl JpKeperia aBapii abo CTUXIHHOTO JInXa,
iX MOTY>KHOCTI, Yacy Aii Ta IHIINX YNHHUKIB, pyHHYBaHHS CIIOpY/ Ta Oy/AiBeIb Ma€ IMOBIpHUM XapakTep
[1-7]. Y Toli ke yac € BU3Ha4YeHI OKpeMi 3aKOHOMIPHOCTI X pyHHYBaHHS.

Opranizauis poOIT 13 po30HpaHHs 3aBajiB 0a3yeThCs HA BIIOMOCTSAX MPO CTPYKTYpY 3aBaiy:
napaMeTpu yJaMKiB Ta iX KUIbKICTh. 3apa3 1Ll BIAOMOCTI OTPHUMYBAJIM ILISAXOM O€3M0CcCepeHbOro
00cTeKEeHHS 3aBajliB PATIBHUKAMU: Bi3yaJIbHOTO Orjsiay (puc. 2), IHCTPYMEHTANIbHOTO BUMIpPY YJIAMKIB,
doto — 1 Bigeosiomku [2; 9]. Taki migxoau 10 BU3HAYEHHS MapaMeTpiB YIaMKiB € HEOe3NMeUHUMU ISt
PATIBHUKIB (MOXJIMBI OOBaJIeHHS €JIEMEHTIB 3aBajiiB a00 HECTIMKUX KOHCTPYKIH YacTKOBO
3pyHHOBaHUX 00'€K TiB) 1 HE MaJIM JIOTIYHOTO MPOJIOBKEHHS B TTUTAHHSAX OPTraHi3aIliifHO-TEXHOIOTTYHUX
pEKOMEHAIlii 1o po30MpaHHIO 3aBaiiB. TakWil aHali3 CTPYKTYpH 3aBajly HE Jla€ TOBHOI iH(opmarii,
mo 30inblTye MOXWOKY y BU3HA4YeHI BHIIB 3ac00iB MexaHi3allii Ta iX KUIBKOCTI, B IUIaHyBaHHI Ta
BUKOHAHI poOiT 3 JTIKBiaIlil HACIIIKIB HAA3BUIAWHUX CUTYAIIiH.

[Ipu pekoHCTpyKUIHHUX pobOoTax Ha OyAIBIAX Ta CIOpPYyAax, TaKOK HEOOXIAHI BIIOMOCTI MPO
napaMeTpu OyIiBeIbHHUX €JIEMEHTIB, 110 BXOJATh y Il 00’ekTH. Lle n1o3BoIIsI€ OOIpyHTOBAHO BHOMpATH
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MalIMHA Ta MEXaHi3MH IS 9aCTKOBOTO a00 MOBHOTO po30mpaHHS OymiBeNb i CIOpYI Ha OKpeMi
enemeHTH. [lapaMeTpu eneMeHTIB TakuX 00’ €KTIB MOXKIIMBO OTPUMATH i3 X OymiBeIbHOT JOKYMEHTAIII].
Heponikom 1poro € te, mo y OUIBIIOCTI BUNAAKIB PEKOHCTPYKLII MOTpeOyroTh crapi OymdiBil Ta
CIIOPY/IU, TEXHIYHA JOKYMEHTAIIisl Ha IKUX BiJICYTHs 200 HE TIOBHA.

Puc. 1 Homkoaxeni BUOyxamu rasy KuTJ0Bi OyaiBii:
a—wm. Auinpo (2007 p.); 6 — m. Mukonais (2014 2.); ¢ —m. €enamopis (2008 p.);
2 — M. Ykpaincok ([loneyvkoi oon., 2016 p.)

Puc. 2 BusHaueHHsl XapakTepy pyliHyBaHb cnopyn Bi3yaJIbHUM OTJISIAOM:
a - m. [uinpo (2007 p.); 6 - m. Horo-Hopx (2001 p.)

Meta crarTi. Po3po0Oka miaxo[iB y BHU3HAUYEHHI TEXHIYHOrO OO’€KTIB CTaHy 3pYHHOBaHHX
00’€KTIB 3 BUKOPUCTAHHSAM O€3MUIOTHHX JIITATHHHUX arapaTib.

Bukiaax ocHoBHOro marepianay. s po3poOku OOIpyHTOBAaHMX pillleHb 3 Oprasizamii 1
MPOBENIEHHS POOIT 3 po30WpaHHS 3aBaliB 3pYHHOBAaHWX OyiBedb 1 CIOPYA, a TaKOX TIpH
PEKOHCTPYKITIHHUX pOOOTax MPOTIOHYETHCS MMPOBOANTH BU3HAUCHHS HACTYITHUX MAapaMeTpiB yIaMKiB Ta
Oy/liBEJIbHUX €JICMEHTIB:
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1. 'eomeTpr4HI MOKA3HUKH:

- rabapuTHi po3MipH yJaMKiB a0o OyHIBEIbHHX €JIEMEHTIB B TPhOX IUIOMIMHAX: aX6xh
(moBxkMHA, MIMPUHA, TOBIIMHA), M;

- 060'eM y TaMKiB 260 V (mepeMHOXyBaHHS axexh), M.

2. Maca m,, ynaMKiBabo OyliBEJIbHUX €JIE€MEHTIB, BU3HAYAETHCS:

My, = Yy X ch )

1€ ), — LIUIBHICTh Marepialy yiaaMka abo OyliBenbHOro eneMmeHry (muas Oetony 2,0 —
2,2 t/m’; mnst mermu 1,9 — 2,0 /).

[IponioHyeThCs BU3HAYaTH NapaMeTpH YIaMKIB Ta OyJIBEJIbHUX €JIEMEHTIB (POTO-B11€03HOMKOIO
00’exTiB 0Oe3niIOTHUMHU JiTanbHUMU anapatamu (BJIA) 3mopanblior0 KOMITIOTEPHOK 0OpOOKORO
pesynbratiB.Ilepen0dadaeTbcsi HACTymHA IOCHITOBHICTH pPOOIT. 3aBanm 13 3pyHHOBaHUM 00'€K TOM
dororpadyroThCs €IEKTPOHHOIO amaparyporo (puc. 3). Ha orpumaHoMy 300pa’keHHI BHIUISETHCS
eneMeHT A OyniBii, SIKUM HE OTPUMAB TOIIKOKEHHS 1 PO3MIpU SKOTO BiIOMI 3 MPOEKTHOI abo
HOPMATUBHOI JOKyMEHTaIii (€TajJoHHHI 00'€K T).

Puc. 3 O0po6ka oTpumMaHuX 300pakeHb:
a - 3pyiiHosana 06y0iens i 3a6a, PO3MIpU YIAMKIG AKUX BUSHAYAIOMbCSL
0- emanonnuil enemenm A 6y0ieni; 6- yramox b, niniini po3mipu K020 8UHAYAIOMBCAL.

[ToTiM TOCTIAOBHO BHIUISIOTHCS yJIaMKHA 3aBajly, PO3MIpH SIKHX HEOOXiTHO BU3HAYUTH
(manpuxman, ynamok b). IIpoBoauThCcs pacTpyBaHHS €TaJlOHHOTO eleMeHTy A, sKe Ioisrae y
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BHU3HAYCHHI YHCEIHHOTO 3HAUEHHS TiKceniB P; (kparmok Ha (OTO3HIMKY), SKOMY BIATOBITAE po3Mip A
(puc. 3, a). O6uncmoeTbest MacmTabHMA KoedirieHT K

k =—, (1)

h
4
ne h— niHIAHWA po3Mip €TaJIOHHOTO €JIEMEHTY;
P; — KIIBKICTB MiKCETIB.
[ToTtiM BU3HA"a€eThCsI HEOOX1AHMIM po3Mip yiamka b (puc. 3, 0)

L=k xP, 2)
ze L;— niniiiHuii po3mip ynamka; P, — KiUIbKICTb MIKCENiB.

[To 06'ek Ty MOXyTh OyTH BH3HAU€HI TPU OCHOBHI PO3MIpH, IO JO3BOJILE PO3paxyBaTH HOTro
00'em V), Ta Macy m,, (4epe3 MUIbHICTh HOro MaTepiaiy), a OTIM — KiJbKICTh TEXHIKHU JUIs PO30UpaHHs
yJaMKiB [8].

BaxBe 3HaueHHs A1 TOYHOCTI OTPUMAHUX PE3YJbTAaTiB I'pa€ TOUKA, 3 SKOK IPOBOAUTHCS
¢dorodikcamisa 3aBany 1 3pyiiHOBaHOI OyaiBii. HaiiMeHmry moxuOky Ha 3HIMKax MAaTUMYTh YJIAMKH, SKi
PO3TAIIOBYIOTHCSI CTPOTO MEPHEHANKYIISIPHO A0 OCi 3HOMKHM 1 3HAXOJAThCS HA HE3HAYHIN BIJICTaHI Bif
eTaJoOHHOro eneMeHTy Oyaiimi. Tomy B OumbmiocTi BumaikiB QororpadyBaHHs 3aBajly AOLIIBHO
BUKOHYBaTH 3BepXy. TeXHIYHO II6 BUKOHYETHCS 3 OE3MUJIOTHOrO JITAIBHOIO amapary. TakuM YHHOM,
IpoaHajli3yBaTH CTPYKTYpPY 3aBally, pO3MIpH YJIaMKiB 1 IPUHHATH PIIICHHS PO palliOHAIbHY TEXHOJIOTTO
BEJIEHHS pOOIT MOXKIIMBO 3 Oy/b-5IKOi TOUKHU IJIAHETH 1 B HAMKOPOTIIII TEPMIHH.

VY tomy pasi Koiu moTpiOHO 0OCTEeXKEHHS O0araTboX 00’ €KTIB, sIKi OyJIM MOMIKOKEHI BHACIIIOK
CTHXIHOTO NHXa (HANpHKIAA, 3eMJIETPYCY), AOLIBHO BUKOPUCTOBYBaTH Aekinbka BJIA. Ilpudomy
BOHM MOXXYTh MaTH TpHUCTpiii moctaBku ogHuM BJIA ixmoro (puc. 4). Ilicas mpuOyTTst m0 micus
3ilomku, TanaeM BJIA po3’eqHyeTbesl Ta KOXHUHM amapaT BUKOHYE OOCTEXeHHsS cBoro paiiony. Ile
NPUCKOPUTHh OTpUMaHHA iHpopMamlii Mpo XapakTep pyWHYBaHb Ta CKOPOTHTh Yac Ha HPOBEICHHS
BiJTHOBITFOBAJILHUX POOIT.

Puc. 4. Tanaem 0e3MiJIOTHUXJIITAJTIBLHUX anapaTiB:
a — cymicHuil nonim,; 6 — npoyec po3 €OHaAHHs

Po3po6nenuii MeTo BU3HAUEHHS pO3MIPIB YJIaMKIB J03BOJIsiE€ (DIKCYBAaTH YJIaMKH, pO3TalllOBaH1
Ha TIOBEPXHSAX 3aBaiiB. ToMy 0OpoOKa JaHWX TMMOBMHHA BHKOHYBATHCS O€3MEepepBHO 1 MapayieiabHO
BUKOHAHHIO poOIT 3 po30MpaHHs 3aBaly.

TakuM YWHOM, BUKOPUCTAHHS OE3MUIOTHUX JITAJIbHUX amapariB 3HAYHO 3MEHIIHUTH
TPYAOMICTKICTh POOIT 3 A1arHOCTYBaHHS TEXHIYHOTO CTaHy OyAiBEeIbHUX 00’ €KTIB, MIABHIIUTH O€3MEKy
X poOiT.

BucHOBKH i mepcneKTHBH NOAAJNBINMX AOCTiINKeHb. 1. OOCTEKEHHS TEXHIYHOTO CTaHy
OymiBeTbHUX 00’ €KTIB OB’ SI3aHO 13 3HAYHUM OOCSITOM TPYIOMICTKHX Ta HEOE3MEUHUX TSI BUKOHAHHS
poGit. IIpoananizoBaHi iCHYIOUI METOAM BU3HAYCHHS TAapaMETPiB YJIaMKIB 3pyHWHOBAHUX CIIOPYZ Ta
OyIiBeTbHUX €JIEMEHTIB OymiBeNb, SKi PEKOHCTPYIOIOTh, MAIOTh CYTTEBI HEMOMIKH 1 OOMEKEHHS.
2. JIominbHO JUIsl BU3HAYEHHSI TEXHIYHOTO CTaHy OYIiBEIbHHX 00’ €KTIB BUKOPHUCTAHHS OE3MUIOTHHX
JmiTaeHUX amnapatiB. 3. Po3poOienHi KOHCTPYKIl Oe3MiIOTHUX JIITAThbHUX anapariB, SKi JTO3BOJISIOTH
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MpOBOAUTH €(EKTHBHI ITOCHI/DKEHHS 3 BHW3HAYCHHS CTaHy 30BHINIHIX Ta BHYTPINIHIX ITOBEPXOHb
OymiBeTbHHUX 00’ EKTIB.
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PROFESSIONAL TRAINING OF SPECIALISTS, IS IN FIELD OF TECHNICAL INSPECTION OF
BUILDING OBJECTS

Abstract. Technological accidents and natural disasters, which occur from time to time in Ukraine and in
the world, lead to the destruction of buildings and structures. Different means of mechanization are used to
disassemble the blockages, which are involved in the execution of these works without taking into account the
parameters of the debris rubble, which leads to the execution of these works due to imperfect technological
schemes. This increases the timing and complexity of conducting renewal work. In addition, when reconstructing
buildings and structures, when disassembly of building elements is performed, there is a need for information
about their parameters. Therefore, the survey of the technical condition of construction objects, in particular the
destroyed buildings, is a relevant scientific and technical problem.

The organization of work on dismantling the rubble is based on information about the structure of the
fall: the parameters of the debris and their number. Now these information was obtained through a direct survey
of debris by saviors: visual inspection, instrumental measurement of debris, photography.Such approaches to
determining the parameters of the debris are dangerous for the saviors (possible collapse of the elements of
debris or unstable structures of partially destroyed objects) and do not have a logical continuation in the issues of
recommendations for the dismantling of debris. Such an analysis of the structure of the collapse does not provide
complete information, which increases the error in certain types of means of mechanization and their quantity,
planning and implementation of emergency response work.

Important for the accuracy of the results obtained is the point with which the photofixation of the fall and
the destroyed building is carried out. The smallest error in the images will be fragments, which are located
strictly perpendicular to the axis of shooting and are at a small distance from the reference element of the
building. Therefore, in most cases it is advisable to take pictures of a fall from above. Technically, this is done
with unmanned aerial vehicles, the use of which will significantly reduce the complexity of the work on diagnosing
the technical condition of construction sites, improve the safety of these works.

Key words: building objects,destruction and damage, inspection, technical state, pilotless aircraffts.
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