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OIIHKA TEXHIYHOI'O CTAHY BYAIBJII I3 3ACTOCYBAHHAM CYYACHHUX
I'EOAE3NYHUX ITPUJIAIIB

B cmammi nagedeno nocnioosuicmes UKOHAHHS KOMNIEKCHO20 0OCMECEHHS MEXHIYHO20 cmany OyOiebHUxX
KOHCMPYKYIl NpoMuciogoi 0yoieni, wo sHaxooumscs 6 excniayamayii. IIpoananizogano cman KOHCMPYKMUBHUX
eleMenmie ma npeodCmagieHi pe3yibmamu Gi3yaibHo20 00CmediceHHs. 0Y0IgeIbHUX KOHCMPYKYIU ma 8y3ii Oyoieii.
Hageoeno pezynvmamu obcmedicenns 3a 00ONOMO2010 2e00€3UyHUX NpUiadie: cKawepa ma eleKmpoHHO2O
maxeomempa, AKi 00360JUNU GCMAHOBUMU NPOEKMHI pPIilleHHs, Wo He 8i0Nosioarms UMO2aM YUHHUX
HOpMAMUBHUX OOKYMEHMIB.

Knrwuosi cnosa: ceodezuuni npunadu, iHiceHepHa cnopyod, BUMIDIOBAHHS, NPOEKMHI PilueHHs, HAOJIUHICMY,
EeKCHIyamayitiHuil CmaH, i3yaibHa oyiHka, degopmayil.

6JI09HO0 00’ €MHO-TNIAHYBAIBHOIO CXeMOI0. B OCHOBI

Iocranoska npodiemu IUIAaHYBaJIbHOT CXEMHU TOKJIafeHI OKpeMi OJOKM pi3HOT

[lix wac ekcrmyaTamii Gymb-KOi iHKeHepHOi ~BHCOTH Ta po3MipiB. ToMmy xOpedHHM € PpO3IIIsL
CIOPYAY BaXKJIMBUM € KOHTPOIb 3a TeXHi‘IHI/IM CTAHOM HOCJ'Ii)IOBHOCTi BUKOHAHHS 06CTe)KeHHH CcaM¢€ Ha TaKOMY
KOHCTPYKILii B IioMy Ta ii OKpeMHX enemeHTiB 3  THIi 00’ekTa. B 1aHOMy BUINajKy, 00’ €KT CKIIAIA€THCS 3
METOIO CBOEYACHOTO BUSBJICHHS HosiBNicHHs  TPPOX OJIOKIB y BHUTIIAII JIITEPH 1 ABIISE COOOI0 KapKacHi
nedopMaliii Ta HEJOMYIICHHs MOSBM pyHHyBaHb. 3a ~ OAHO- Ta JIBONOBEPXOBi 30J0KOBaHi OyxiBii LeXiB
JTIOTIOMOTOI0  Bi3yallbHOI OIIHKA HEMOXJIUBO HajaTth  3araJlbHUMU posmipamn B muadi  81x142 M.
JIOCTOBIPHY OILIHKY IOTOYHOMY CTaHy KOHCTpykiii. MaKCHManbHa BHCOTa 00’€KTa JO BEpXy IpeOHs Jaxy
CyuacHi reoie3udHi NPHUIAIH Ta METOINKH NIPOBEJICHHs ~ CTAHOBHUTH 15 M. (puc.1).
reO/Ie3UYHUX BUMIPIOBaHb 3HAYHO  PO3ILUPIOIOTH
MOJKJIMBOCTI iH)KEHEPIiB 3 TEXHIYHOTO KOHTPOJIIO.

AHani3 nocaiazKeHb i myosikanin

3 KOXHHM POKOM, Bce Oifblie mocmipkess [1, 2]
TIPUCBSIYYETHCS aHaJizy Ta KOMIUIEKCHOMY
MOHITOPUHTY 1HXXEHEPHUX CHOPYI, B SIKMX BCE YacTille
BUKOPHCTOBYIOTBCS Cy4acHI T'€OAE3WYHI HpMiagu Ta
obmamHanHA. Po3poOisttoThess MeTomuwku [3], B SKuX
BUKJIQZICHO  aJFOPHUTM MPOBEICHHS HaTypHHUX
00CTeXeHb IHXXEHEPHHUX CIIOpY[, IO 3HAXOJSITHCS B
eKcIuTyaTarii. [nxeHepHa reojesis, K HayKa, MOCTIIHO
JIOTIOBHIOE ~Ta PO3BUBAE HANPSIMOK  OyIiBeIbHOL
iHKeHepii, 3a0e3nedye HAayKOBHH  CympoBig Ta
Jl0TIIoMarae JOMOBHHUTH BXXe HasiBHI naHi [4-7].

Meto10 cTarTi € aHami3 pPO3BUTKY IPOBEICHHS

KOMILUIEKCHOTO OOCTEKECHHS TEXHIYHOTO CTaHy OyIiBesb

Ta CHOpYJ, U0 3HAXOAAThCS B eKcIulyaramii i3 Puc. 1. BaranbHuii Bursig Oyaism
3aCTOCYBaHHSIM T'€0JIC3UTHOTO 00NaiHAHH. BuinuTu B

MOCHIZOBHOCTI OOCTEKEHHS MICIE Ta 3HAYEHHS KoncTpykTnBHa cxemMa 00’€KTa — KapKacHa.
TCO/IC3MIHOI YACTHHH. Martepian kapkacy — MeTajeBi npokatHi 6anku. bynisis

CKJIQZAa€ThCsl 3 TPHOX OJIOKIB, pO3AilIEeHHX co000r0
negopmaniiauMu  mmBaMu. JKOPCTKICTh Ta 3arajibHa
IMonepenniii  amamis TexXHiYHMX  pimeHs y  CTiHKicTh OymiBmi 3a0e3neuyeTbcs BePTHKAILHUMH

BukJiax ocHOBHOTro Martepiany

HANpPAMKY MPOMHCIOBOTO OY/iBHUIITBA CBIiAUHTH, IO  B’SI35IMH Ta PO3NOPKAMU MK KOJOHAMH, a TaKOX —
BEJIMKA KiJIbKICTh HEXUTIOBUX OY/iBEJIb BHKOHAHA 3a  BY3JlaMH CHOJIYYEHHS KOHCTPYKLiM MDK co0oro.
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DyHIAMEHTH — CTOBIYACTI 3 MOHOJITHOTO OETOHY.
OCHOBY KapKaca CKJIaJaroTh METaJeBi paMH 3 KOJOH Ta
0aJIOK MOKPUTTS. B Mexax pam KOJOHM BCTaHOBJIEHI 3
KpokoM Bim 5,9 mo 14 M, KpoK paM B3IOBXK OJIOKiB
CTaHOBUTh 6 M. 30BHIIIHI CTIHH Ta MOKPUTTA
3arpoeKTOBaHi 3 MPOo(]iTbOBAaHUX METAJIEBHX JIHCTIB i3
3aKJIaJJICHUM MiX HUMH KOPCTKUM
MIiHOTIOJIICTUPOJIBHAM YTETUTIOBAYEM.

V Bignosignocrti 1o ICTY-H b B.1.2-16:2013 [8],
00’€eKT BITHOCHTBCS IO Kiacy BiamoigambHocTi «CC2,
cepenni Hachigku (medium consequence class CC2)» 3a
CTyIIEHEM BaXJTMBOCTI BiAMOB Ta iX EKOHOMIYHHM,
colLiabHUM Ta €KOJIOTiYHUM Haciuigkam (tadn. 1, IBH
B.1.2-14-2009 [9]).

[IpoBenenns 00CTEXEHHA 3
3aIyICHHSM mpuianiB  0OyMOBJICHE
HEOOXITHICTIO pO3pPOOJICHHS! MPOEKTY MEepEOCHAIICHHS
00’ekTa 3 ypaxyBaHHSAM HOTO (PaKTHIHOTO CTaHy Ta
BHUMOT J{F0YMX HOpMaTHBHUX AokymenTis [10, 11, 12].

B mporeci o6cTexkeHHsT OyiiM BUKOHaHI poOOTH 3
Bi3yaJIbHOI OIIIHKM OYZiBEJIbHUX KOHCTPYKIIH Ta BY3J1iB
iX 3’€qHaHb MK COOOI0, BCTAHOBJIEHI BIIXWJIEHHS Bij

KOMIIIICKCHOT'O
TCOAC3NIHUX

NPOEKTHUX  DpillleHb Ta  HOPM  IIPOEKTYyBaHHS,
NPOBEJCHUI  aHali3  MPOCTOPOBOTO  IOJIOKEHHS
KOHCTPYKIIA Ta BIAXWICHHS BiJ TMPOEKTy Ta

HOPMATHBHUX TMOKAa3HHKIB. TakoX BU3HAUCHI NePeKTH
Ta MOUIKO/DKCHHS OYAiBeIbHUX KOHCTPYKIIH Ta aHai3
TXHBOTO BIUIMBY Ha O€3Me4Hy Ta HaAilHY eKCILTyaTalliio
00’exTa (puc. 2).

Puc. 2. Jledexr, 1110 BUSIBJICHI B pe3ynbTati
Bi3yaJIbHOTO OOCTEIKEHHS

Jlist yTOYHEHHS KOHCTPYKIiH (yHJaMeHTIB Ta
BCTAQHOBJICHHS IX BIANOBITHOCTI NPOEKTHHM [aHHM,
Oy BUKOHaHI IIyppH B MicUsX, periiaMeHTOBaHUMH
TexHiuHMM  3aBmaHHsM. Ulypdm  BuUKOHYBasimCh
KOMOIHOBaHUM CrocoooM (3 BUKOPHUCTAHHIM
MeXaHizalil Ta Py4YHHUM IHCTPYMEHTOM) Ha TJIHMOHMHY
3akiagaHHs  (QyHAameHTiB. B mporeci BHOipkoBOTO
oOctexeHHs (yHIameHTiB OyjM BHMKOHAHI HACTYIHI
pobotu:

— TIPOKOHTPOJBOBAaHI
KOHCTPYKIIH;

— BU3HAYEHI MIIHICTHI XapaKTEPUCTUKU OETOHY
(dyHIaMEHTIB;

— B3IOifICHEHO PO3KPUTTS OCTOHY Ta BCTAHOBICHI
rapaMeTpy apMyBaHHS.

3a  pesynbTaTaMd  JCTalbHUX  OOCTEIKEHBb
(¢yHIaMeHTIB y mryp¢dax BCTAHOBJICHO HACTYITHE:

— KOHCTPYKIiS QYHAAMEHTIB Ta iXHI T€OMETPHYIHI
rapamMeTpH BiJIIOBIIaI0Th MPOEKTHUM KPECIICHHSIM;

— apMyBaHHS MHiIOMBH (YyHIAMEHTIB 3IiHCHEHO
CiTKaMH 3 apMaTypHUX CTPIDKHIB miamerpamu D10 Ta
014,

— KPOK CTPIJKHIB B CiTKaX cTaHOBUTH 150250 MmM.

TEOMETPUYHI TapaMeTpu
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Puc.3. BaranbHuii Burisig mypda

leone3nyHa yacTUHA TPOBENEHHS OOCTEKEHHS
CKJIaJa€Thcsi 3 JIa3epHOro
TaXEOMETPUIHOTO 3HIMAHHSL.

3a pesynbpTaTaMy J1a3epHOTO CKaHyBaHHs OYyIo
3a(piKCOBAaHO MPOCTOPOBE IMOJIOKCHHS KOHCTPYKIINA Ha
BUKOHABUMX cxemax. CKaHyBaHHS MPOBOJIIOCH IO
TphOX Oyokax. [ OWIHKH BIAXWICHb BiJ TPAaHHYHHX
HOPMAaTHBHUX TIOKa3HUKIB OyB BHKOHAaHMW aHai3
pe3yNbTaTiB  CKaHyBaHHS MOJIOKEHHS

CKaHyBaHH:A Ta

IJIAHOBOT'O
Hecyuux KOHCTpyKuii oynismi [10] (puc. 4).

Ha pucynky 4, 4epBOHHM KOJbOPOM 3a3HaveHi
MMOHATHOPMATHBAHI BIIXWICHHS CTIHOK BiJl IPOEKTHOTO
TOJIOKEHHS. JKosToro 3aJTMBKOIO MMO3HAYEH]
MaKCHMaJIbHi BiIXHUIEHHS CTIHOK.
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Puc.4. 3naueHHs BiqXWICHHS CTIHOK BiJl IPOEKTHOTO
TIOJIOKEHHs 110 Gi1oky Nel

B pesynpTari aHamizy pe3ynbTaTiB JIa3epHOTO
CKaHyBaHHS BCTaHOBJICHO HACTYITHE:

— MakCUMaJbHEe 3MIIIEHHS HECy4uX  CTiloK
Kapkacy B 3 po30MBOYHHUX oceil OyniBmi cranoButh 170
MM,

— MakCHUMaybHEe 3MIIEHHS HEeCyuuX  CTiloK
KapKacy y BepXHbOMY Iepepi3i CTaHOBUTH 223 MM;

— MaKCHMAaJIbHE 3MIIeHHS 0aJoK MOKPUTTS 3 oceit

CTIHiOK CTaHOBUTH 88 MM;

— MakCUMaJIbHE  BIAXWIEHHS  BiACTaHI  MIX
OanKaM¥ MTOKPUTTS CTAaHOBUTH 101 MM;
— MakCUMaJIbHE 3MIIIEHHSA I300BUX Oallok 3

MO3J0BXHBOI 0Ci cTaHOBUTHL 160 MM.

Ha 3aBepmianeHOMy erami Oylao IpOBEJCHO

TaxCOMETPHUIHE 3HIMaHHS 3a JOIIOMOT OO €JIEKTPOHHOI'O
TaxeoMeTpa.

Puc. 5. 3aransHuii BUTIIsL HECYUYHX CTIHOK Kapkacy

Puc. 6. Pe3ynpTaTi 1a3epHOT0O CKaHYBaHHS HECYUHX
CTIHOK KapKacy

Puc.7. TIpoBeicHHST TAXEOMETPUIHOTO 3HIMAHHS

3a pe3yabTaTaMH TaxCOMETPHYHOTO 3HIMAHHS

Oyl  BCTAaHOBJEHI IPOEKTHI pIlIEHHs, IO He
BIJNIOBIIAIOTh ~ BUMOTaM  YMHHUX  HOPMAaTHBHHUX
JOKyMEHTIB B IJIaHI  HAIEXHOIO  KpIIUICHHS

KOHCTPYKILIH MK COOOI0 Ta HEBpaxyBaHHS yMOBH
3a0e3nedeHHsT JKOPCTKOCTI KOHCTPYKIIH, IO MOXe
MIPU3BECTH JIO 3HIDKCHHS 3aTalIbHOT JKOPCTKOCTI KapKacy
Ta CTajJd MPUYNHOIO BHUHUKHEHHS TOHATHOPMATHBHHX
nedopmariiii. Takox OyJid BCTAHOBIICHI BIIXHUJICHHS, 110
KpaTHO MIEPEBHIIYIOTh rpaHUYHI napameTpH,
YHOPMOBaHI MOJIOXKEHHAMHU [13], 3HIKYIOTH 3araibHy
CTIWKICTh, Ta JKOPCTKICTh Kapkacy Oy[iBil, CIPHUSIOTH
MosiBl  TOJATKOBHX,  HENepen0adyeHUX  MPOEKTOM
HABAaHTAXXCHb HA KOHCTPYKIIi, MiJBHIIYIOTh PH3HUK
pyHHYBaHHS KOHCTPYKI[iif, HEraTHBHO BIUIMBAIOTh Ha
3araJibHUI PiBEHb HAMIWHOCTI Ta Oe3meku 00’ eKTa.
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Puc.8 Micus HeBiAMOBITHOCTI IPOEKTHUM PIILICHHSIM,
1110 BCTAHOBJICHI 32 PE3YJIbTaTaMH TaXEOMETPHYHOTO
3HIMaHHS

BucHoBku

TakuM 4YHHOM,
KOMIIJIEKCHOT'O

3a pe3ynbTaTaMH IPOBEICHOTO
00CTeIKESHHS 3 3aTy4eHHAM
re0/Ie3UYHOr0 00JIaJIHaHHS, OYJI0O BCTAaHOBJICHO OKpeMi
BY3W Ta CIEMCHTH IIPOMHUCIOBOI OyaiBI, B SKHX
3aCTOCOBaHI HEIOCKOHANI TMPOEKTHI PIIIeHHS B IDIaHI
HAJIe)KHOTO KpIIUIEHHS KOHCTPYKIIH Mik coboro Ta
HEBPAaxOBaHI  yMOBH  3a0e3MEUeHHS  KOPCTKOCTI
KOHCTPYKILIH Ha eramax MOHTaxy. Lle mpu3BoauTh 110
3HW)KEHHSI 3arajlbHOi JKOPCTKOCTI KapKacy Ta MOXKe
OyTH mHepeIyMOBOI BHHHKHEHHS ITOHAJHOPMAaTHBHUX
nedopmaniil. 3acTocyBaHHS CyYacHHX €JIEKTPOHHUX
Te0JIe3NYHUX TPHIAIB TO3BOJSE 3HAYHO POIILHPHTH
MOXIIMBOCTI IH)KEHEpIB 3 TEXHIYHOTO KOHTPOJIIO,
HAJIAIOTh ~ 3HA4YHO  OlIbIIEe  MOXIMBOCTEH  Juis
BCTaHOBJICHHS Ne(eKTiB, nedopMarmiid Ta YIIKOIKCHb
KOHCTPYKTUBHHX €JIEMEHTIB 1H)KEHEPHUX CIIOPY/, LIO B

MOJANBIIOMY  JI03BOJIIE  YHUKHYTH  HE3BOPOTHUX
pyHHYBaHb.
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ASSESSMENT OF THE TECHNICAL CONDITION OF THE BUILDING USING MODERN GEODESIC
INSTRUMENTS
S. Urdzik, K. Piven

Kharkiv National Automobile and Highway University, Ukraine

The article is devoted to the topic of a comprehensive survey of engineering structures that are in operation. It
has been established that with the help of visual assessment it is impossible to give a reliable assessment of the
current state of the structure. Modern geodetic instruments significantly expand the capabilities of engineers for
technical control, therefore, in the article, special attention is paid to this type of work.

The survey is carried out on the example of a building that was erected according to a block space-planning
scheme. The planning scheme is based on separate blocks of different heights and sizes. This is the reason for
considering the sequence of performing the survey on this type of object. In the course of the survey, work was
carried out on a visual assessment of building structures and their joints between each other, deviations from design
solutions and design standards were established, an analysis of the spatial position of structures and deviations
from the project and standard indicators was carried out. To clarify the structures of the foundations and establish
their compliance with the design data, pits were made in places regulated by the terms of reference. The pits were
carried out in a combined way to the depth of laying the foundations. According to the results of laser scanning, the
spatial position of the structures on the executive diagrams was recorded. Scanning was carried out in three blocks.
To assess deviations from the boundary normative indicators, an analysis of the results of scanning the planned
position of the building's supporting structures was performed. Based on the results of the tacheometric survey,
design solutions were established that do not meet the requirements of the current regulatory documents in terms of
proper fastening of structures to each other and disregard for the conditions for ensuring the rigidity of structures,
which can lead to a decrease in the overall rigidity of the frame and cause excessive deformations. Deviations were
also established that are a multiple of the limiting parameters normalized by the regulations, reduce the overall
stability and rigidity of the building frame, contribute to the appearance of additional, unforeseen design loads on
structures, increase the risk of structural failure and negatively affect the overall level of reliability.

Based on the results of the research, it was concluded that the use of modern electronic geodetic instruments
can significantly expand the capabilities of engineers for technical control.

Keywords: geodetic devices, engineering construction, measurement, design solutions, reliability, operational
condition, visual assessment, deformations.
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