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AnHomayust

B cmamuve npedcmaeﬂeHbl pesyabnamal 2e00e3UYecK020 MOHUNMOpPUHRZa 0CaoKu
S’OCIHM}Z, K‘OWlOpbllZ BBINOJIHANCA 6 MpU smana. ¢ OmMeniKu cCmpoumeilbHoco H)YJiA, 6
nepuoo cmpoumenbcmed u 8 nepuoo 3Kcniyamayuu. B pezyromame ceodesuteckozo
HaOmooenuss Ovllo  B8bINOJIHEHO NPOCHO3UpOBAHUE 6pPEeMEHU U MAKCUMATIbHOU
BENUUUHBL OCAOKU, UMeIOuell 3amyXarouutl xapaxmep.

Krniouesvie cnosa: eeoodezuyeckuti mouumopume, o0caoxa, @yHOamernmot,
VpagHeHue pespeccuu, YUKIvl HaOI0OeHU.

Abstract

The article presents the results of geodetic monitoring of the building settlement,
which was carried out in three stages: from a zero mark (1), in process of
construction (2) and post-construction settlement (3). As a result of geodetic
observation there was made the prediction of the foundation post-construction time
and maximum settlement with damping (regression) tendency.

Key words: geodesic monitoring, settlement, foundations, regression equation,
observation cycles.

B crarbe paccMOTpeHbl  pE3YJbTAThl  IE€OJIE3UYECKOTO  MOHUTOPHUHIA

MPOCTPAHCTBEHHO-BPEMEHHOI'O COCTOSIHUS 24-X O3TaXHOTO JKUJIOTO 3JIaHUsl Ha



Fal"apI/IHCKOM IJ1aTo ropoaa OI[GCCBI BO BpCM:A CTPOUTCIIBLCTBA MW IIOCJIIC €TI0

OKOHYaHUHA.

IIpu yctpolicTBe ¢yHAaAMEHTOB U3 OypOHAOMBHBIX CBail BBISIBUJIIOCH, UTO B

OCHOBAaHHMHM TI0] TOOIIBOM 3ajerarT ciadbie JieccoBble TPYHTHL. Kak crienctBue,

BO3HHUKJIa HEOOXOAUMOCTh B U3MEHEHUHU TEXHOJIOTHH YCTPOMCTBA TaKUX CBail. 3a00it

CKBAXXHWH YILIIOTHAJICA IIIC6HCM C IICJIBIO YCHUIJICHUSA OCHOBAHMA.
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Puc. 1. JIuHuM paBHBIX 0CAA0K 31aAHUA
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Puc. 2. Jniopsl ocaiok 1eopManlMOHHBIX MAPOK 31aHUS



B coorBerctBum ¢ JIBH «I'eonesuuni pobGotu B OymiBHUNTBI» [2],
mpexycMaTpuBaeTcsi  OOECHedeHHe  Te0JE3MYEeCKOr0  MOHHMTOPHHTA  IIpH
HEOOXOUMOCTHY» 3AaHUN U coopykeHui V-V kareropuii cio>XHOCTH U BBICOTHBIX
3naHuil. B cBSi3M ¢ M3MEHEHHMEM TEXHOJIOTMH YCTPOWCTBA CBAaWHBIX (PYHIAMEHTOB
OblT OOecnedyeH TIeoJIe3UYeCKUi MOHUTOPHHI 32 OCAJIKOW 3[aHHUS C OTMETKH
CTpouTeNIbHOrO HyIs. [ HaOmoaeHui 3a ocagkaMu Oblila co3aHa U3MEPUTENIbHAS
CETh, COCTOAIIAS U3 OCATOYHBIX MApOK, 3aKPEIJIEHHBIX HA 3IaHUHM M HEMOJBHKHBIX
ITPYHTOBBIX perepoB BHE 34aHUsA. OCaJOYHBIMA MapKamu CIYKWUJIU apMaTypHBIE
CTEp)KHH AUaMETpOM 18MM, 3a0€TOHHpPOBAHHBIE B IUIMTY MEPEKPHITUS HA YPOBHE
CTPOUTENBHOrO Hyss. CXema MX pa3MEIIECHHUsS ¢ KOHEYHBIMU PE3yJbTaTaMU OCAJIOK
nokaszaHa Ha puc.l, 2. BbICOTHYIO OCHOBY MPEACTABIISIIOT TPU MTYOMHHBIX perepa Ha
CTPOMUTENILHON IUIOMIAJIKE, 3aJI0)KEHHbIE HA MATUMETPOBYIO IIyouHy. Omnopoil s
IPOBEPKH UX HETOJBUKHOCTH CIYXKUJIU TPU ITyOMHHBIX 18,5 METpOBBIX IPYHTOBBIX
pernepa, pacioJIOKEHHBIX 32 TEPPUTOPHUEN CTPOUTENIHCTBA.

HuBenupoBaHue  OCaJO4YHBIX  MapOK  BBIIOJHSJIOCH IO HpOTpaMme
BBICOKOTOYHOTO HUBeIMpoBaHus Il kinacca anekTpoHHbIM HUBEUpoM DiNi-12.

B cBA3M ¢ yBelMueHHWEM HArpy3KH [0 MEpe BO3BEIEHUS 3JaHUs I OTPAKEHUS
BO3MOKHBIX nehopMaIMOHHBIX IIPOLIECCOB nporpaMmma U3MEPEHUN
npeaycMaTpuBaia CleIyoNIyIo MocaeA0BaTeIbHOCTh HAOIIOACHUI:

MEPBbIN UK — [IOCJIE MOHTAXa NapKHUHTa;

MOCJEAYIOIINE UKIIBI — TIOCJIE BO3BEICHUS OUEPEIHBIX IBYX TaXKEH;

MIPEATOCIICAHUM UK — TTOCJIC BBITTOJIHEHHS OTJEIOYHBIX PaboT;

NOCJIEIHUI UKII — yepe3 3 Mecsla Nociie CAa4M 34aHHs B HKCILTYaTalHIo.

Bcero ¢ 16.09.2006 roga mo 06.12.2008 romga ObLIO BBIIIOJHEHO 23 IMKIIA
reojie3ndeckux HaOmonaeHuid. CpemHsss ocaaka 37aHUST C Havajga HaOJIOJACHHMA
COCTaBMJIA:

- cexnms | — 13,1 mm;

- cexnms 11 — 17,0 mm;

- cexnms 1 — 14,8 mwm;



YcpenHeHHple MO KBajpaTtaMm pe3yiabTaThl HaOmomeHmit mapok Il cexruum
npuBeeHbI B Tabiuie 1.
Tadumuua 1

JlaHHbIe HAOJIIOIEHUIT 0CAIOYHBIX MAPOK

MapKu
[IAKJIBI P

12 13 14 15 16 17 18 19 Hep

1 22,879 (22,882 | 22,876 | 22,836 | 22,857 | 22,872 | 22,795 | 22,802 | 22,850

22,875(22,878 22,871 22,829 | 22,851 | 22,877 | 22,789 | 22,796 | 22,846

22,872 22,876 | 22,869 | 22,829 | 22,851 | 22,877 | 22,788 | 22,796 | 22,845

22,869 | 22,874 | 22,867 | 22,827 | 22,849 | 22,875 | 22,786 | 22,794 | 22,843

22,866 | 22,872 | 22,863 | 22,822 | 22,846 | 22,870 | 22,782 | 22,791 | 22,839

22,864 | 22,871 | 22,860 | 22,821 | 22,845 | 22,869 | 22,782 | 22,791 | 22,838

22,862 | 22,869 | 22,859 | 22,820 | 22,843 | 22,867 | 22,779 | 22,788 | 22,836

ONOOTBAWIN

22,860 | 22,867 | 22,856 | 22,819 | 22,842 | 22,864 | 22,777 | 22,787 | 22,834

Pacuéramm yCTaHOBIEHO, 4YTO 3aKOHOMEPHOCTb XOJIa MaTEMaTHYECKUX
oXXuIaHuM 061Ieit ocaaku Mapok Il cexuuu, ycpenHEHHBIX MO HUKIaM HaOJI0ACHUH,
anMpOKCUMUPYETCS] YPABHEHUEM PETPECCUU:

H, = 22,8524 - 0,002815 t + 0,00006548 t? 1)
rae t — mpolomKUTENBHOCTh OCaJAKU B KBapTajaX OTHOCHUTENIBHO IMEPBOr0 IHMKJIIA
HaOTIOCHUH.

BricOKass TOYHOCTH AaNNPOKCUMALUA XapaKTEpU3yeTCsl KOPPEISILIUOHHBIM
otHoienueM 7 = 100.

[IpomomkuTensHOCTL Oocaaku (t) HaxoauM, IPUPABHUBAS TICPBYIO TPOU3BOIHYIO
ot H mymo: t = 5,3 roga. 3a 310 Bpems o0mas ycpeaHéHHas oTMeTka mapok Il
CEeKIIUM JOCTUTHET 22,822 M, T.€. 0CaJKa COCTABUT 28 MM.

3akiIl0ueHue u BbIBOJBI.

1. Ha Bcex cragusax NpOEKTUPOBAHUS M CTPOUTENIBCTBA 3JaHUN U COOPYKEHHM
HEOOXOIMMO  BBINOJHATh  WHXKEHEPHBbIE  HM3BICKaHWS,  MPEIyCMOTPEHHBIE
HOPMAaTUBHBIMH JIOKYMEHTAMH, B TIOJITHOM 00BEME.

2. YuuThIBas CIO0KHBIE YCIOBHS JJIsl MPOEKTUPOBAHUS U CTPOUTEILCTBA 3IaHUI
U coopyxeHui B T. Onecce (HaIMYMUE OIMOJI3HEH, MOJI3EMHBIX BhIPAOOTOK, JIECCOBBIX
MPOCAJOYHBIX TPYHTOB, HWHTEHCHUBHOI'O TMOBBIIICHUS YPOBHSI TPYHTOBBIX BO/,

CEHCMUYHOCTH C MarHuTyJou 7 0ayuioB) HEOOXOAMMO B 00s3aTE€IHLHOM TOPSJIKE




o0ecreynBaTh reoJIe3MNYeCKUl MOHUTOPUHI 3a OCAJAKOM 34aHUl MU COOPYKEHHI B
IIPOLIECCE CTPOUTENIBCTBA U SKCILTyaTallUH.

3. B cBs13u ¢ 10NOJIHUTENBHBIM 00YCTPOWCTBOM (PYH/IAaMEHTOB 37]aHUE B MEPUOJ
CTPOUTENBCTBA MOABEPIVIOCh He3HauuTenbHOU (13-17 MM) ocaake, Kotopas st
Mapok Il cekiuu ¢ Hanbosiee THTEHCUBHOM OCAIKOM TOAUUHSIETCS ypaBHEeHHIO (1).

4, ®opmyna (1) MOXKeT CIYyXUThb IJii MPOTHO3UPOBAHMS OCAJIKH 3JIaHUS
AKCTPANOJIALMEN HA TIMHUCTBIX TPYHTAX.

5. Ocanka 3maHMs HMEET 3aTyXawIIMM XapakTep W TpPU  OTCYTCTBUH
JOTIOJTHUTENBHBIX HEYYTEHHBIX arpeCCUBHBIX BIMSHUN IpEKpaTuTcs depes 5,3 rojaa.
K aTomy BpeMeHH ycpeaHEHHAs MaKCUMaJIbHAsl 0CaJKa JOCTUTHET 28 MM.

6. O HepaBHOMEPHOM pa3BUTHU OCaJ0K BCErO0 3JaHUSl CBUAETEIbCTBYIOT
napaMeTphl, XapaKTepU3YIOUIME COBMECTHYIO pabOTy OCHOBAaHUH, (pyHIaMEHTa U
MOA3EMHBIX KOHCTPYKIMU. Tak, HEpaBHOMEPHOCTb OCAJOK OTACJIBbHBIX TOUYEK
dbyHaamMeHTa, €ro MakCUMAaJIbHbIH HAKJIOH M OTHOCHUTENbHBIM MPOTrUO HAa MOPSJIOK
MEHbIIIE TPEACTBHO JOMYCTUMBIX. [2]

/. OOBEKTUBHOW OIEHKOM OTCYTCTBHUSI HEYUYTEHHBIX arpeCCUBHBIX BIUSHUN
MOTYT CIIYKUTh TOJBKO JIOIOJHHUTEJbHBIE IMKJIbl HUBEJIUPOBAHUS M CPAaBHEHUE UX
PE3yNbTATOB C JAHHBIMU IKCTPANOJIALUU U3 ypaBHeHus (1).
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Abstract
The article deals with the results of geodetic monitoring of the space-time status of a 24-

storey residential building on the Gagarin Plateau in the city of Odessa under construction and
post-construction period.

The process of foundations constructing by means of bored piles revealed that the weak loess
soils lay in the footings. As a consequence, there appeared a need to change the technology of the
pile foundation.

To reflect the possible deformational processes of the building under construction, there was
developed a measuring network, consisting of sedimentary marks fixed on the building as well as
fixed ground marks outside the building.

Leveling of sedimentary marks was carried out under the program of high-precision leveling
of 2-nd class. There were performed 23 cycles of geodetic observations within the period from
September 16, 2006 to December 6, 2008.

The analysis of the geodetic monitoring results shows that the regularity of the mathematical
expectations of the building settlement is approximated by the regression equation. The application
of the regression analysis made it possible to estimate the time and the settlement maximum value.

Taking into consideration the difficulties in building design parameters and construction of
buildings in Odessa (the presence of landslides, underground workings, loess subsidence grounds,
an intensive rise in the groundwater table, seismicity with a magnitude of 7 points), we consider it
to be the absolutely necessary task to provide geodetic monitoring of the buildings and structures
settlement in the construction and post-construction process.

Key words: geodesic monitoring, settlement, foundations, regression equation, observation
cycles.
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