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AHHOTAIINA

B craTbe 110Ka3aHO BAMSIHUE MU3MEPEHUN M MOHU-
TOPMHTA Ha BCEX aTalax )KU3HEHHOTO [IUKJIA 3/1laH1il 1
COOPYKEHUII Ha JJIUTEIBHOCTb UX HKCITyaTalluu.
OmnpenesneHbl OCHOBHBIE METO/BI MOHWTOPWHTA TeX-
HUYECKOTO COCTOSIHUS 3[aHUI U UX KOHCTPYKIIUI.
[Tokazano BiMsiHUE KauecTBa U3MEPEHUIT U cBOeBpe-
MEHHOTO MOHUTOPUWHTA Ha TPOJIOJIKUTEIHBHOCTD KI3-
HU 3/IaHUI.

KioyeBble cioBa: reofie3smyecKuii MOHUTOPHHT,
reoTeXHUYeCKMI MOHUTOPUHT, IMTHAMUYECKUE XapaK-
TePUCTUKH, METO/Ibl U TeXHUYECKUE CPe/ICTBa, Hecy-
e KOHCTPYKIMM, HaOJIOEHNsI 32 TEXHUYECKHM
COCTOSHUEM, XapPaKTEePUCTUKKA MaTepuaioB U
KOHCTPYKITUH.

ANNOTATION

In the article shows the influence of measurement
and monitoring at all stages of the life cycle of build-
ings and structures on the duration of their operation.
The basic methods for monitoring the technical condi-
tion of buildings and structures. Shows the effect of
measurement quality and timely monitoring lifespan
of buildings.

Keywords:geodetic monitoring, geotechnical mo-
nitoring, dynamic characteristics, methods and tech-
nical means, supporting structures, monitoring the
technical condition, the characteristics of materials
and structures.
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BUBIP PAIIIOHAJIbHUX METO/IIB
MOHITOPUHIY TEXHIYHOTO CTAHY
BYIIBEJIbHUX KOHCTPYKIIIi1 3
BUKOPUCTAHHAM ®OYHKIIII
KOPUCHOCTI

AHOTAIIA

Y crarri 3pobisieHa cripoba BUOOPY CHCTEMH MO-
HITOPUHTY TEXHIYHOTO CTaHy (yHIaMeHTY Oy/IiBJi 3
BpaxyBaHHSAM TOYHOCTI BUMiPIOBaHHS, BapTOCTI MIPO-
11eCy BUMipIOBAaHHS Ta TEPMiHY OJIepsKaHHS Pe3yibTa-
TY BUMIpIOBaHHS (CBOEYACHOCTI OJIEP;KAHHS PE3yJib-
tary). [l aHamisy paiioHajabHOCTI BHOOPY CHCTEMU
MOHITOPUHTY BUKOPUCTOBYIOThCS (DYHKITIT KOpHC-
HOCTI /IS TOYHOCTI BUKOHAHHS BUMIPIOBAaHb, Bap-
TOCTI BUKOHAHHS POOIT 3 MOHITOPUHIY Ta CBOEYAC-
HOCTi OTPUMAHHS Pe3yJIbTaTiB MOHITOPUHTY. Y CTaTTi
3po0JIeHO BUCHOBOK, 110 (QYHKIIIT KOPHCHOCTI 03BO-
JISIIOTH OLJIBIII parlioHaIbHO BUOMPATH CUCTEMU MOHITO-
PUHTY HiX 1€ JI03BOJISTIOTH METO/[Y €KCIIEPTHOI OIIHKH.

Kitouosi cnoBa: nedextn dhyHAaMEHTY, KpuTepil
METOJIiB MOHITOPUHTY, METOJ[ MOHITOPUHTY, Mipa KO-
PHUCHOCTI aibTepHATUBHU, (DYHKITiST KOPHCHOCTI.

JloBrorpusaja ekciuryaraiisi Oy/IiBesib Ta CIHOPYL
B 3HAUHIN Mipi 3aJI€KUTDH BiJl SKOCTI TTPOEKTyBAHHS,
OyIiBHMITBA Ta IX €KCIUTyaTalliliHOi TPUAATHOCTI i
3a0be31euy€eThesl 3a PaXyHOK CIIOBiIbHEHHS (Di3UUHO-
rO 3HOIIEHHS MIJISTXOM peasti3allii peMOHTIB, SKi po3-
pOGJISIIOTBCST 32 Pe3yJIBTATAMK TEXHIYHUX OTJISIIIB Ta
BU3HAUEHHI 3arPO3U MOMIKO/KEHD Y TIPOIleci MOHITO-
PUHTY IX TEXHIYHOTO CTaHY.

PationanbHuUil METO/] MOHITOPUHTY JI03BOJISIE CBO-
€YaCHO 1 TOYHO BU3HAUNTH JIe(DEKTU TEXHIYHOTO CTa-
HY KOHCTPYKIIiH, SKi MiAAI0ThCS 30BHIMIHIM BILTH-
BaM, (Hi3MYHOMY Ta MOPAJIbHOMY 3HOILIEHHIO Ta Iie-
peadaynTi MOMKJIHMBICTh TAKOTO PO3BUTKY mMoiil. B
[1] HaBeneHa MeTOIMKA BUOOPY METOLY MOHITOPHHTY
TEXHIYHOTO CTaHy Oy/IiBeJb Ta CIIOPY/I Ha OCHOBI eKC-
MEPTHOTO BWCHOBKY CHEIIAJICTIB, SKi MpodeciiiHo
3aliMalOThCsI TIPOOIEMaMK JOCTIKEHHST TeXHIYHOTO
crany OyaiBesib Ta criopyi. Meroanka BuGopy TpyH-
TYETHCS Ha JIOCBIiJIi CTIEIIAICTiB, 8, 3HAYUTD, € JOCUTH
cy0'€KTHUBHOIO.
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Tabauug 1. Xapakrephi gedektn HyHIAMEHTIB Ta IPYHTOBUX OCHOB

Koncr-
pyYKIia

I'pyna daxropis
(BHIH MOMKOIKCHHS)

[Miarpyna ¢aktopis (BHIH MOHITOPHNTY)

MONMOS)

@11 Asmomamuune nieeniosaniil  pobOMU30EAIUM  MAXEOMENPOM

f_'/f_“:'{ cmema

@1 — [pocioanms

@ 1.2 Iiopocmamuuiie nicemosanis 3a donomozoio cucmemu DSM wu ASW 2000

dvnoamenmy

@1.3 leodesuuiie nigenioaainisl Maxeomempom

D 1.4 Teodesuune nieenosanis Hiselipom

@2.1 Ipoxodacenns uypihie

@2.2 BypinHa c6epono6uH 3 GUIHAYEHHAM PIGHS NIO3EMHUX 800

@2 — 3mina cmany

@2.3 Cmamuune 30H0V6AHHA ZPYHINIG

cpynmie

2.4 JJunamiune 30H0VEAHHA PYHMIR

2.5 BunpobysarHsa spyrmie npecioMempamul (CIamuyHuM HaGaHmMalceHHAM)

2.6 Bunpobysarnsa spyrmie 2eoghizuyHumu Memooamu

D - Qyndavenmu ma pyHmosi ocHosu

@3.1 BizyaneHuil 0210

@3 — loasa mpiwgun

@3.2 Bukopucmaiins MaaKie ma wjiiemipie

@3.3 Bumiprosanis Miynocmi ye2asnux ma Kam siix KonucmpyKyi

Y wiit crarri posrisHyTO BHOIP METOIY MOHITO-
PHMHTY 3 BpaxyBaHHSIM TOYHOCTI BUMipIOBaHHs, Bap-
TOCTI TIPOIleCy BUMIPIOBAaHHA Ta TEPMiHY O/lepsKaHHSI
pe3yaBTaTy BUMIipIOBaHHS (CBOEYACHOCTI O/IEPsKaHHS
pesyawraty). [list BHUOOPY METOLy BUKOPHCTOBYETHCST
MEeTOJl TPUUHATTA pillleHb 3 BUKOPUCTAHHSIM
dbyHKiiT KoprcHOCTi |2, 3].

Y pesynbrati pocaijxenns [3] BCTaHOBJIEHO, IO
HalOLIBIIMI BIUIMB HA TeXHIYHUI cTaH OyiB/ai Ma-
0Th (pyHAAMEHTH Ta HeCydi CTiHH. 1X TOMKOIKeHHs
HalO1IBII BIUIMBAIOTH HA CTAH BCi€l OyaiBIi.

TaGamus 2. Kpurepii MeTo1iB MOHITOPUHTY

K1 Tounicmes euronanns 6umipiosans, Mm

@1 | K2 Bapmicme suxonaiis pooim, muc. epn

K3 Ceocuacnicms ompumanms pesyismamis, Onie

Ta6muus 3. TouHicTh BUMIPIOBAHHS

V i crarTi posrisgaeTbest BUOIP BULY MOHITO-
PUHTY MpOCiaHHs QyHAaMeHTy Oy/IiBesb Ta CIIOPY/L.
MoxuBi METOI MOHITOPUHTY (MiATPYTH (haKTOPIB)
npezcrasieni B tabaui 1. Kpurepismu s Bubopy €
TOUHICTH TIPOBEAEHHS BUMIiPIOBaHHS, BapTiCTh HOTO
MIPOBEJIEHHST Ta CBOEYACHICTh (TEPMiH) OflepPsKaHHS
pesyJbraty BUMipioBaHHs (TabauIs 2).

TounicTp BUMIPIOBAaHHSI ITUMU METOJAMU TIPEJIC-
TaBJieHa B Tabuii 3.

TigpocraTuyte HiBeJIOBaHHS BUKOHYEThCsE Ge3e-
PEPBHO, TOMY CBOEYACHICTH 3aJIEKUTh TIJbKU BiJ

NEePIOIMYHOCTI 3UNTYBAHHS Pe3yJbTary (B JlaHO-
MY BUIAQJIKy — OJIMH JleHb). TaxeoMeTp cucremMu
@D1.1 moske OyTH BCTaHOBJIEHHH CTaIliOHAPHO, aJie
JUUIST TIOBHOI[IHHOTO MOHITOPUHTY ITIOBUHHO OyTH
IK MIHIMyM [Ba TaxeoMeTpu maisd dikcarii
MPOCITAHHST BCHOTO TIepuMeTpa Oy AHHKY ab0 Horo
IOTPIGHO MEepPecTaBIsATH, TOMY CBOEYACHICTDH pe-
3YJIBTATy TaKa, K i 7151 3BBUYAfHUX Te0/Ie3NIHUX

METOJIB 1 3aJIEKUThH BiJl EPIOANTHOCTI BUMIipIO-
BaHHs (Tabauis 4).

BapricTh BUKOHaHHS POGIT 3 MOHITOPHHTY
pOCiJIaHHA PYHAMEHTY BKJIIOYAE:

— aMOpTH3aIliliHI BUTPATH Ha MicsIlb (TepMiH
CaMOOKYMHOCTI Tipusiaty npuiiasaTo 10 pokis);

- BapTiCTb MOHTaKy CUCTEMU Ta Hi,ZIFOTOBKI/I

Bua TouHicTh, .
. IlpamiTka
l‘IﬂHI’I'ﬂl’lHHI'}' MM
; Tounicmn 6xazana npu
®1.1 1,0 ’ U ,
ABMOMAMUYHOMY 6UMIPIOGAHH]
Tounicmb 6Kazana 3 6PAXYEAHHIM
®1.2 0,5 ’ Ha 3 6paxy
GIIUEY MEMREPAnYpU
@L3 05 Te camve
D14 1,0 Te cave

JI0 BUMIpIOBaHb;
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Y rtabsuri 5 HaBeleHi MPUIAHATI 3HAYEHHS Bap-
TOCTI JIJIT BCiX BapiaHTiB MOHITOPUHTY. 3HAYeHHS
BapTOCTi POOIT BM3HAYEHO /IS TPHOX BapiaHTIB BH-
KOHaHHS pobiT: 1 Mmicamp;, 6 micauis; 12 Micsiis
(omuH pIK).

Jlnst mobymoBu (DYHKIIN KOPUCHOCTI 3aIlTOBHIMO
TabJnIio0 6 3HAYEHHSAMU MapaMeTpiB /Uit BCiX BUIIB
MOHITOPUHTY (BKa3aHUX BUIIE) Ta PI3HUX 30BHIIIHIX

TaGmug 4. CBoeyacHicTb (TepMiH) OTPUMAHHS Pe3yJIbTaTiB

ymoB. Iliz 30BHiIIHIMU yMOBaMM B JaHOMY BUIIAJIKY
PO3yMiIEMO TepMiH BUKOHAHHS MOHITOpUHTY (1, 6, 12
MICSIIIB).

[Mix dynkiisMu KOpUCHOCTI (3yCTPiYaOThCs Ta-
KO Ha3BU — IIHHOCTI, BaKJIMBOCTi) PO3YMIIOThH
(OYHKITIO , IO ONMHUCYE 3aJ€KHICTh KOPUCHOCTI aJlb-
TEPHATUB BiJl OI[IHOK 1IUX ajbTepHaTtuB . Mipu kopuc-
HOCTI TIPUIMAIOTh CBOE 3HAUEHHS B fliana3oHi Biz 0 110

CeoeuacHicTh
Bup .
. OTPHMAHHA IMpumitka
MOHITOPHHI'Y .
? pe3yabTary, JHiB
Cucmema ecmanosiend cmar;r’(mapﬁa B.’.{.‘Lﬁif)}(}ﬁaﬂﬁ}f pr}ﬁ()()ﬂmb{'}:‘ AGMOMAMUYHO,
. . ROYUHNAIOMBC UMIDIOGAIT 3a komanodoio onepamopd. Ceocuacticmes 3aiencuns
@l.1 1..30 0 HOMBCA 6 o6anisl 3da 1110 pamopa. Ce N6 3ANEHCUIN
&i0 NEPIOOUYHOCT RPOBEOCHHS BUMIPIOBATLb.
D12 / Cucmema ecmanoenena cmayionapno. besnepepene sumipiosanns. Ceocuaciiicmo
: 3aU1eCUMb Gi0 NEPIoOUIHOCIIE 3YUMYVEAHHA PE3YIbMan).
@13 1..30 _
Ceocuacnicme 3aiedicums 6id REPioOUdHOCHI RPOGEOEHIS GUMIPIOGAILb.
@Dl.4 1..30

Ta6Guauus 5. Bapricts BUKOHAHHS POOIT

Bapricrs, rpn
Crarri BHTpaT
?1.1 @1.2 ®1.3 D1.4
Amopmuzayiiini eumpamu
Bapmicme cucmemu, epn 200000 | 80000 | 100000 | 5000
Amopmuszayivni sumpamu na 1 micaye npu mepmini excnayamayit 10 poxis 1700 670 840 42
Bapmicmb MOHMARCY cuHcnevu

Bapmicms donomixncnozo obaadnanist ma Mamepiaiie 500 300 300 100
Bapmicmyb eunecenHs onopHoi mouxu 350 350 350 350
Bapmicmb MoHmaxdcy 00NOMINCHO20 0O1GQOHAHHA 600 1200 400 200
Bapmicme yuxay eumipoganna 100 50 200 350
Bevozo Ha o0un micays (eUMIpOeanHa 00UH paz Ha MICAYb) 3250 4020 2090 1042
ﬁ:ﬁz;;;;::) HAQ 00UH Micaysb (GUMIPIOBAHHA 00UH paz Ha mudcoeHs — 4 pasu Ha 3550 4020 2690 2092
Bevozo Ha 00uH micay (eumiproeants kodicer denb — 30 pazie na micayn) 6150 4020 7890 11192
Bebozo va wiicmb Micayie (GUMIPIOBAHHA 00UH PA3 Ha MicAlb) 12250 14870 | 7290 3002
ﬁ;{;};; HA wicmb Micayie (8UMIPHOGAHHA 00UH paz Ha mudicdens — 4 pazu Ha 14050 14870 | 10890 0302
Bevbozo na wicmes micayie (eumiprosanus kodicen denb — 30 pasie na micayn) 296350 14870 | 42090 63902
Bewozo Ha pik (8UMIpOGaHHA 00UH paz Ha MicAlb) 23050 | 27890 | 13530 5354
Bewbozo Ha pik (6umiprogants o0un paz Ha mudcoens — 4 pasu Ha Micaifs) 26630 27890 | 20730 17954
Bewozo na pir (eumiprosariis koxcen deis — 30 pazie na micais) 37850 27890 | 83130 127154
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1 (uuMm Kpaia anbrepHaTHBA, TUM BUIIA 11 Mipa KO-
pucHocTi). Cama GhyHKIS KOPUCHOCTI (HalTIpoCTima
JiHiiHA) OyAyeThCs K JiHIITHA 3a/I€5KHICTh B fliana-
30Hi Big 1 10 0 B Mexax Bij HailGiibin 6askaHOTO 10
HaliMeHIIT 6aKaHOTO 3HAYeHb. 3HAYeHHS (DYHKIT mpu
3HAYEHHSIX OI[IHOK IETePHATUB BUIIMX (MEHIINX 260
OLIbIINX) HisK HANOLIBIN OaKaHi, TOPIBHIOE O[MHHUIILI.
3HavyeHHs (DYHKIIIT TPY 3HAUEHHSIX OIiIHOK aJibTepHa-
THB, MpIIKMX HiZK HafiMeHI GajkaHe 3HAUYeHHsI, MEHIIe
HyJIs Ta MiACHIoeThes mrpaduum koedirientom 10.
Bin'emni 3navenHs ¢yHKIi BKa3ylOTh HA HEMOXK-
JIMBICTb 3aCTOCYBAHHS TAKOTO BapiaHTy MOHITOPHHTY.
Y Tabsnui 7 HaBeJeHi HallbiIbII Ta HaliMeHIT OaskaHi
3HAYeHHS KOXHOTOo 3 KputepiiB. [li Besmunnu Bu3Ha-
YeHi METOZOM eKCIIEPTHOI OIIHKM i 3BMYalHO € J0-
cuTh Cy0'€KTUBHUM.

TaGmnus 6. OuiHKK mapaMeTpiB BU/IIB MOHITOPUHTY

Jlinitina pyHKIiI KOPUCHOCTI Ma€ BUTJISL;
I, X, <X™
max
, XM -X,

ij min max
Fy aW,X; SX; =X ()

max
Xr’ - i ) X <Xmax
) max _Xm‘m ? i i ?
i i

S-(

zie Xji— OLiHKa j-TO 00'€KTa 110 i-My KpUTEPIIo;

X;max  X.min — pafi6inpin Ta HaiiMeHur Oaxkane
3HAUEHHS i-TO KPUTEPIIO;

S — mrpaduuii KoedimieHT (BUKOPUCTOBYETHCS
JLISL OLIHOK, sIKi TipImi Hijk HaiiMeHI GajkaHe 3HAYeH-

Hst (S = 5...10);

ij
KpUTepilo.

P, — Mipa KOpUCHOCTI j-1 aJIbTePHATUBH 110 i-MY

3osnimuni ymoBH
Bujin moniropunry Tepwin TepioaH4HicTEL P11 1.2 T?:f:)- PL3
’ y BHKOHAHHA P Monmos DSM Teogomit
o BHKOHAHHSI MeTp
pobiT, mic. . .
pobiT, pa3/mic
K1 Tounicme eukonaniis 6UMiplosaib, um
T 1,0 0.5 0.5 1,0
K2 Bapmicmb euxoHanHa pobim, ] 3250 4020 2090 1042
apH./ Mic ]
4 3550 4020 2690 2092
30 6130 4020 7890 11192
6 6 12250 14870 7290 3002
24 14050 14870 10890 | 9302
180 29650 14870 | 42090 | 63902
12 12 23050 27890 13530 | 5354
48 26650 27890 | 20730 | 17954
K3 Ceoeuacnicmn ompumanms 360 37850 27890 | 83130 | 127154
pezvibmamie, Onie
! / 30 / 30 30
4 7 ! 7 7
30 1 1 I 1
0 0 30 1 30 30
24 7 1 7 7
180 1 1 1 1
12 12 30 1 30 30
48 7 ) 7 7
360 ) ) 1 )
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Tabauug 7. Hait6isbur Ta HaliMenn 6aati 3HAYCHHsT KPUTEPIiB

Tepmin K1 TounicTn K2 Bapricth K3 .
CpoeuacHicTh
R BHKOHAHHH BHKOHAHHH BHKOHAHHH
.;IIH‘IBIIIIR . . . OTPHMAHHH
BHMIpPIOBAHE, BHMIpIOBAHE, pobiT, .
R . R pe3yabTaTiB,
Mmic. MM rpu./ mic .
JIHIB
Haiiinow | _ 0.5 1000 I
OAMCAHE
/ 2,0 10000 10
Haiowerw 1 2.0 30000 10
OAMCANE
12 2,0 60000 10
Takum ymHOM, (GYHKINI KOPUCHOCTI /TSI HATITHX Plj K1 - TouHICTE, MM
KPUTEPIIB MAIOTh BUTJISI; 1

— s kputepito K1:

I, X, <05
2,0-X
poo 20N s< X, <20
! 2,0-0,5
2() X,
") X, >2,05
20 0,5 '
— a1 kputepio K2:
1, Xy, <1000
10000 - X,
P, = — 1000 < X, , 10000
' 10000 —1000 '
10000 - X, .
0- (—’) X,,; >10000;
10000 — 1000 '
— st kputepiio K3:
1, X32J. <1
10-X,,
})371‘ :{ﬁ, 1SX31;‘ <10
0 (IO_X”) X, >10
M Sa— ;> ’
101 Y

@Dyukitis kopucHocTi A71st kputepito K2 HaBemeHa
JUIst TepMiHy BUKOHaHHs podiT 1 Micsiib (X7=1000).
[Ipn Gimbmmomy TepmiHi BHKOHAHHS poOiT X max
Bi/ITTOBIHO 301/IBINTYETHCSL.

I'pacbixkm GyHKITIH KOPUCHOCTI TIpe/CcTaBjeH]i Ha
pucynkax 1, 2, 3.

3 JIOTIOMOTOI0 METO/LY €KCIIePTHUX OIIHOK (MeTO-
NIy TIAPHUX TIOPiBHAIHB) BU3HAYMMO Bary (KoedillieH-
THU BaKJIMBOCTI ) KPUTEPIiB.

Puc. 1. Qynxyis kopucrocmi ons kpumepiro K1 —
MOUHiCMb BUKOHANNS BUMIPIOBAHD

2] K2 - BapTicTe, THC.rpH/MIC

Puc. 2. Dynxuis xopucrocmi ons xpumepio K2 —
sapmicms UKOHAHHS POOIM

1 K3 - ceoegacHIcTE, NeHE

Puc. 3. Dyukuis xopucrnocmi ons kpumepiio K3 —
CBOEUACHICTNY OMPUMAHHSL PE3YLLMAMIE
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Kinpxicui cymxennst npo mapu 06'extis (O; 0))
PEJICTABIAIOTCS Y BULIAAL Marpuui A=[a;l, i,
j=1,.n,

Jie a;; — KiJIbKiCHA OIIHKA [lepeBaru 00'€eKTa;

i, j — HOMEpU PSZIKiB Ta CTOBIIIB y MaTPUIL
MOPIBHSHHS;

n — aucyio 06'eKTiB.

EnemenTn BU3HaYa0ThCA 32 HACTYIIHUMY TPaBU-
JIaMU:

— SIKIIO d;; =2, TO aij:1/a;

— SKIIO CYJ’KEHHS { Ta j MAlOTh OJTHAKOBY BaKJIU-
BICTb, TO a; =aj; =1

Tob6TO MaTpHIIA IAPHUX TIOPIBHSAHD Y HAIIOMY BH-
HajKy Ma€ BUTJISII

1 a, a,
(2)

A=|a, T ayl|.

dy Ay, |

Opepsxana MaTpulls TAPHUX TOPIBHSAHb TIPe/ICTaB-
sera B Tabsmr 8. [Ipy BU3HAYEHHI MATPUII TIPUITHSI-
TO, 10 CBOEYACHICTb OTPUMAHHS Pe3YJbTaTy Mae
Halb1IbIIY BasKIUBICTh, 00 1€ CIPHSIE CBOEYACHOMY
OPUUHATTIO PIllIEHHS TIPO BXKUTTS 3aXOjIiB Y pasi Bu-
HUKHEHHsI 3aTPO3H TOIIKOKeHHsT Oy iBi. Bpaxosy-
104, 1[0 TOYHICTh BUKOHAHHS BUMIipPIOBaHb JIJI BCIX
TapaMeTpiB 33I0BOJIbHSIE YMOBAM, TO BapTiCTh BUKO-
HaHHS POGIT Mae OiJbII BakJWBe 3HAYEHHS Hik
TouHicTh. ToOTO, HA [YMKY €KCIIEPTiB, HAOIIbII BaskK-
JIUBUM € CBOEYACHICTb OTPUMAHHS Pe3yJbTaTiB,
HOTIM — BapTiCTh BUKOHAHHS POOIT 1 HaliMEHII Baro-
MU KpUTEPil — TOUHICTh BUKOHAHHS BUMipIOBaHb.

Barogi koeditieHTr BU3HAYNMO 32 (hOPMYJIOIO

TaGnug 8. MaTpulis IapHUX HOPiBHAHb

Ki K2 K3
Kl I 0,67 0,33
K2 L5 1 0,67
K3 3 1.5 1

3

7\.1: 1,26, 7\42=1,47, 7\.3=1,73
HopwmamizoBani 3HaueHHsI BaroBuUX KoeilliEHTIB
BU3HAUAIOTHCS 32 (HOPMYJIOIO:

v oy i 4
! 4 n ( )
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TakuM ynHOM, HOPMaJTi30BaHi BaroBi KoedimienTn
KPUTEPIIB CKJIAMAIOTE:

V;=0,28; V,=0,33; V3 =0,39.

PosrisinemMo TOpiBHAHHS aJbTEPHATUB [ TEP-
1I0TO BapiaHTY 30BHIIIHIX YMOB — T€PMiH BUKOHAHHS
POOIT OMH MiCSIIb, HEPIOANYHICTD BUKOHAHHS POOIT —
OJlHE BUMIPIOBAHHS Ha MiCAIlb /I 3BUYAHUX Teoie-
3ngauX MeTofliB (U=1). CucTema TigpocTaltioHapHoO-
r0 MOHITOPMHTY BHMIpIOE Ge3mepepBHO i TepMiH
BUMIPIOBAHHSI BU3HAUAETHCSI TEPMIHOM 3UUTYBAHHS
pesyaisraty (1 pa3 Ha JIeHb).

Jl71s1 BU3HAUEHHST Baru KPUTEPIiB 3aCTOCYEMO Me-
TOJT KOMILJIEKCHOI OIliHKM [ 2].

3HaliIeMo cepejiHi OIIHKH 10 KOKHOMY KPHUTEPito:

N
X/ =iZXf’ i=l.,M, ®)

i N [/

J=l

ne M — KiJbKicTb KPUTEPIiB;

N— KiJIbKICTD aJIbTEepHATHB;

Xi]ﬂ — OI[iHKY aJTBTEPHATHUB.

Jlis mepiioro BapiaHTY 30BHINTHIX YMOB (T€pPMiH
BuUMipioBaHHs 1 Micsilb, BUMIPIOBaHHS OJIMH pa3 Ha
micsinp) Maemo: X! =0,75; X2 =2600; X 3= 22,75.

BusHaunmo BeJmunHy po30iKHOCTI 3a UM KpH-
TepieM:

1

R =——
NX/

N ) N
2IX =X L=l M. 6

I=
Y nanomy BUTIAZKY

R,!=0,33, Ry'=0,40, R5!=0,48.

CyMa BenurH po36iKHOCTEl BU3HAYAETHCA 3

7 M 1
R =R’
i=1

i ckimamae R1=1,21, a Bara kpuTepiis, 1o BizoOpa-
JKa€ Jiala3oH OLIHOK, BU3HAYAETHC 3
7 =&
- R”
,
i B IIbOMY BUTIQJIKY CKJIQ/IAIOTh:
2,1=0,27; Z,'=0,33; Z,'=0,40.
3HalijieMo ycepelHEHY Bary KpUTepiiB, ka Bpaxo-
BYE SIK IYMKY €KCIIepTiB, Tak i fiamaszoH pos3OiKHOC-
Tell OIliHOK KPUTEPIiB;
WA=a -V, +b-Z4  i=1,.M,
ne a ta b — xoedillieHTH IOBipU 10 Baru BasKJIu-
BOCTi KpUTEPIiB 3 TOUKH 30py ekcrneptis (V;) Ta Bary,
ofiep:KaHoi 3 fiamasoHy po30isKHOCTEH OIiHOK ( Zﬂ).
Jliamason 3HaueHb KoedillieHTIB a Ta b mpuiima-
I0Th B 3JIEKHOCTI Bijl TOTO, SIKi OIIHKU Baru KpH-
TepiiB (BKa3aHi eKcliepTaMu UM 3HaleHi Ha OCHOBI

i=1,...M
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PO30IKHOCTI OIIHOK ) TIOTPIGHO BPaXOBYBAaTH Y TIEPIILY
gyepry. /[1s koedimi€eHTiB TOBMHHA BUKOHYBATHChH
yMoBa a+b=1. 3Bnyaiino BUKOPUCTOBYIOTh 3HAUEHHST
a=b=0,5.

Y wamomy sBumaaky: W,’=0,28; W,’=0,33;
W57=0,39.

3a (yHKITsIMI KOPUCHOCTI (pucyHOK 1) 3Haiinemo
MipU KOPUCHOCTI aJbTePHATUB 110 KOKHOMY 3 KpH-
TepiiB A5 BapianTy (A=1) 30BHINIHIX yMOB:

Pl-j’l i=1,.,M, j=1,..N.(7)

Mipu KOPUCHOCTI J71s1 TIEpPIIOTO BapiaHTy 30BHill-
HiX YMOB HaBesieHi B Tabymii 9.

TaGmnus 9. Mipu KOPUCHOCTI JIJIs1 TIEPITIOTO BapiaHTy
30BHIIIIHIX YMOB

H 1, 6, 12 micamis Bignosigno. B paakax V1, V2 V3
HaBeZIeHI Mipy KOPUCHOCTI JIJIsT TIepioly BUMIipIOBaH-
HST OJIMH Pa3 Ha MICsIlb, OINH Pa3 Ha TUXKEHD Ta KO-
JKeH JIeHb.

Tabauug 10. YzaranbHeHi Mipu KOPUCHOCTI IS TEPMiHY
BUKOHAHHST BUMiPIOBaHb OJIUH MiCsIIIb

Kl K2 K3 JI4
Vi -8,23 0,89 -8,09 -8,14
2 0,54 0,89 0.67 0,59
V3 0,63 0,85 0,68 -0,07

TaGmuug 11. YsaranbHeHi Mipu 1711 TEpMiHY BUKOHAHHS
BUMIpPIOBaHb MIICTH MiCSIIIB

01 02 03 04 Kl K2 K3 Ji4
K1 0,67 I 1 0,67 Vi -8,03 0,83 -7,91 -7.94
K2 0,75 0,66 0,88 1,0 V2 0,49 0,87 0,63 0,54
K3 -22,22 1 -22,2 -22,2 V3 0,44 0,79 0,43 -4,71

Tabauug 12. YsaranbreHi Mipu U1 TepPMiHY BUKOHAHHST

Hanpukiran, mipa kopucuocti Pyy!(mipa xopuc-
Hocri ansrepHatuBu O 3a kpurepieM "K1 — TounicTb
BUKOHAHHS BUMIPIOBaHb" JIJId IEPIIOTO BapiaHTY 30B-
HinrHix ymoB) ckaagae Py;1=2,0-1,0/2,0-0,5=0,67.

Mipa kopucnocti O ajabTepHaTUBY 3a KPUTEPIEM
"K3 — cBoevacHicTh OTpUMaHHS Pe3yJIbTaTiB) — 3Ha-
XOIUTHCS HACTYITHUM YTHOM:

P531=10-(10-30/10-1)=—-22,2,

e 10 — mrpaduuii Koedinient, 60 oliHKa ajbrep-
Hatusy (30) Tipia HiXk BKazaHe eKCIIepPTOM HaliMeHTIT
Gaskane 3HaueHus (10).

SHalijieMo y3arajbHeHi Mipu KOPUCHOCTI aJbTep-
HATHB JIJI MEPIIOTO BapiaHTy 30BHIINIHIX YMOB, SIKi
BPaxOBYIOTb Mipy KOPHMCHOCTI 110 KOKHOMY 3 KpH-
TepiiB Ta OLIHKY Baru KpUTEpiiB:

M )
Qj :ZW;"-E;-, j=1...,N. (8)
=l

Y nmanomy pasi ysaraabHeHI Mipu KOPUCHOCTI
JIOPiBHIOIOTD:

Q11:0,2-0,21+0,13-O,28+0-0,51:8,23;

Q91=00,21+0,13-0,28+0-0,51=0,89;

Q31=O,2‘0,21+(—0,06)'0,28+(—22,2)'0,51=—8,09;

Q41:0,75-0,21+(70,04)-0,28+(722,2)-0,51278,15.

AHAJIOTIYHO TPOBOIUTHCS MIZPAXYHOK JIJIST BCIX
30BHIIIHIX YMOB. Y3arajbHeHi Mipu KOPUCHOCTI HaBe-
newni B tabmuisix 10, 11, 12 must tepMiny BumipioBaH-

BUMIpIOBaHb 0jiuH Pik (12 MicsIiiB)

K1 K2 K3 JI4
Vi -8,05 0.83 -7.90 -7,94
V2 0,50 0,88 0,63 0,54
V3 0,66 0,89 0,69 0.15

Y micyMKOBUX TaOJIMIAX BEJTMYNHI MIipH KOPHC-
HOCTI XapaKTepU3yITh KOPUCHICTH (I[IHHICTD) METO/IB
MOHITOPUHTY 3 BPaXyBaHHAM K €KOHOMIUHMX I10Ka3-
HUKIB, TaK i TexHiyHux. YuMm Oijblne 3HAUYEHHST Mipu
KOPUCHOCTI, TUM Oi/IbII JOILIBHO 3aCTOCOBYBATH Ja-
HUI MeTO/T MOHITOPUHTY. Bin'emHi 3HaueHHsT B TabuiIi
BKa3yIOTh Ha HEAOIIbHICTh BUKOPUCTAHHS TaKUX Me-
TOJIiB MOHITOPUHTY ITPU IAHMX 30BHIIITHIX yMOBaX.

[Ipn mpuitHATHUX 3HAYEHHSX OIIHKM ITapaMeTpiB
METO/1iB MOHITOPUHTY 32 BCiX 30BHIIITHIX YMOB JIO111J/b-
HO BUKOPUCTOBYBATH Ti/[POCTATUYHE HiBEJIIOBAHHSI.

AHAJIOTIYHUM METOJIOM MOKHA BU3HAYUTH 1 iHIII
BapiaHTH MOHITOPUHTY He TIbKY i (PyHAAMEHTIB,
ajie i JI HeCyYuX CTiH, TOKPIBJIi TOTIO.

Takum ynHOM, BUKOpUCTAaHHS (DYHKITII KOPUCHOCTI
1103BOJIsie  BUOMpaTH OiJIbII palioHaJbHI METOAU
MOHITOPUHTY TEXHIYHOTO CTaHy KOHCTPYKIii Oy-
JIMHKIB 3 BpPaxyBaHHSM TOYHOCTI Ta CBOEYACHOCTI
oJlepsKaHHd Pe3yJbTaTiB MOHITOPUHTY Ta BAPTOCTI CUC-
TEMU HiX 11€ IO3BOJISIOTh METOIN €KCIIEPTHOIL OI[iHKH.
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AHHOTAIIUA

B crarbe ciesraHa mombITKa BEIGOpA CHCTEMBI MO-
HUTOPUHTA TEXHUYECKOTO COCTOSTHUS (DyHIaMeHTa
3MaHUS C y4eTOM TOYHOCTU M3MEPEHUs, CTOMMOCTH
npolecca N3MepeHNs U CPOKa TTOTyYeHUsT pe3yJIbraTa
uaMepenust (CBOEBPEMEHHOCTH MOJIyYeHUS Pe3yJibTa-
ta). JIJIs aHamM3a pannoHaILHOCTH BHIOOPA CHCTEMBI
MOHHMTOPHHTA UCTIOJNb3YIOTCS (DYHKIIUU TT0JIE3HOCTU
JUIST TOYHOCTU BBITIOJTHEHUSI U3MEPEHUIA, CTOMMOCTH
BBITIOJTHEHUST PAOOT U CBOEBPEMEHHOCTU TOJIYYEHUST
pe3yJIbTaTOB MOHUTOPHHTA. B cTaThe cresan BHIBO,
41O (DYHKIMHU [OJIE3HOCTH MO3BOJISIOT GoJjiee paimo-
HAJbHO BBIOMPATH CHCTEMY MOHHTOPUHTA YE€M 3TO
TI03BOJISTIOT METO/IBI 9KCIIEPTHOI OTIEHKH.

Kiiouessie coBa: nedextsl pyHmaMeHTa, KpuTe-
PUM METO/I0OB MOHUTOPHWHTA, METO/l MOHUTOPUHTA, Me-
pa T0JIe3HOCTU AJTBTEPHATIBBI, (PYHKITUS TTOJIE3HOCTH.

ANNOTATION

In the article the done attempt of choice of the sys-
tem of monitoring of the technical state of building
foundation is taking into account exactness of measur-
ing, cost of process of measuring and term of receipt of
measuring (to the timeliness of receipt of result)
result. For the analysis of rationality elections of the
monitoring system are used to the function of utility
for exactness of implementation of measuring, cost of
implementation of works from monitoring and timeli-
ness of receipt of monitoring results. In the article
drawn conclusion, that the functions of utility allow
more rationally to choose the monitoring systems.

Keywords: defects of foundation, criteria of moni-
toring methods, monitoring method, measure of utili-
ty of alternative, function of utility.
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MEKA 3ACTOCYBAHHA ®OPMYJIN
BU3HAYEHHA IMOBIPHOCTI BIAMOBH
OBb'€RTA 3 YPAXYBAHHAM ITAPAMETPA
YACY

AHOTAIIIA

Bupimyerbcst nuTaHHS 1010 BU3HAYEHHS MEXi
JONYCTUMUX CITiBBi/[HOIIEHb HABAHTAKEHHST 1 MIIHO-
CTi JJ1s OTPUMaHHS IMOBIPHOCTI BiZIMOBHU 3 YpaXyBaH-
HsIM TTapamMeTpa gacy podoTn 00'ekra.

KniogoBi ciioBa: iMOBipHICTh Bi]MOBH, ITapaMeTp
4acy, XapaKTepuCcThHKa Oe3IeKH.

ITocranoBka npo6aemu. Ha cygacHomy etari pos-
BUTKY IMOBIDHICHUX METOIB PO3PaxyHKy OyiiBesib-
HUX 00'€KTiB icHye morpeba NMpPU BU3HAYEHHI IX
HA/[INHOCTI BPaxyBaHHS PiI3HUX YNHHUKIB, 1110 BILIU-
BAIOTH Ha IX POOOTY: BpaXyBaHHS YaCTOTH BUHUKHEH-
HSI TPAHNYHUX HABAaHTAKEHb, TOBEIHKN KOHCTPYKITIT
y 4aci 3 ypaxyBaHHAM CTYTICHS 3aBaHTaKEHHSI.

AHania ocraHHiX gociiKeHb. [TpoTsrom 6arathox
POKIB HAayKOBITi Pi3HWX KpaiH 3aliMaiOThCS JOCJiJI-
JKEHHSIMH, TIOB'SI3aHUME 3 TeOpi€l0 HaJiiiHOCTI Oy-
MiBeJTbHUX KOHCTPYKILiid. [0710BHOIO PUYMHOIO 11 TI0-
SIBU BB/KAIOTh TTOTPEOY B MPAKTHIL, 110 SBJISIE COOOIO
3aKOHOMIPHMI Ta iCTOPUYHO HEOOXiJHWI IIpoIiec.
3okpema, pobIeMOI0 BIOCKOHAIEHHST IMOBIPHICHUX
METO/iB PO3PaxyHKy OyAiBeJbHUX KOHCTPYKIIIN 3aii-
MmaBcs B cBiit yac O.P. Pxaninun [1]. Ha #OBUI pi-
BEHb ITi/THSJIN TeOPilo HAJIHOCTI Ta METOI PO3paxyH-
Ky 32 TPAHUYHUMU CTaHAMU MIMPOKO BioMi poboTh
B.B. bosotina [2], B IKUX MiZIKPECTIOETHCS BEJTMKA
3HAUMMICTh Teopili HaJIHOCTI B TPOEKTYBaHHI Ta
po3paxyHKax OymiBelbHUX KOHCTPYKILii. B fforo po-
60Tax PO3BUHYTI y CremiaJbHUIT PO3/ia OyIiBebHOT
MeXaHIK1 — CTaTUCTUYHY JUHAMIKY — IMOBIpHICHUI
PO3paxyHOK KOHCTPYKII# 3 BpaxyBaHHSIM (hakTOpa
vacy. ITix floro KepiBHUIITBOM PO3POOJIEHO Ta BIIPO-
Bajkero y 1990 pori TOCT 27.002-89 "HanesxxnocTth
B TexHuke. OCHOBHBIE TIOHATHS, TEDMUHBI U OTpesie-
JleHus", AKUU J[a€ METO0JIOTIYHI OCHOBY €IMHOTO IIijI-
XOJly JI0 MUTaHb HAAIHOCTI B Pi3HUX 00JACTSX TeX-
HiKH, 30KpeMa, Y OyIiBHUIITBI.



