IITom 5. Boinyck 6 J{acvccmaoeeaeuue, apxumexinypa u CmpoumeAbCmao
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Aunomayus. B cmamve npedcmasnenvl  pe3yibmamvl  2€00€3UiecK020
MOHUMOPUH2A OCAOKU 30aHUS, KOMOPbIU GbINOJHALCA 8 MpPU dMAna. ¢ OmMemKu
CMPOUMENbHO20 HYJIA, 8 NEpuod CMpoumenbcmed U 6 nepuod IKcnayamayuu. B
pe3yivmame 2e00e3u4eck020 HAON00eHUs Obll0 BbINOJHEHO NPOSHO3UPOBAHUE
8peMeHU U MAKCUMAIbHOU 8eIUYUHBI OCAOKU, UMeIoWell 3amyxXaowuil xapaxkmep.

Kntouesvie cnosa: eceodezuueckuti MoHumopune, ocaodka,  @QyHOAMeHmbl,
ypasHeHue pespeccuut, YUKivl HAOI0O0EHUI.
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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 crathe paccMOTpeHBI  pe3yNbTaThl  T'EOJE3UYECKOTO  MOHUTOPHHTA
MPOCTPAHCTBEHHO-BPEMEHHOTO COCTOSIHHSI 24-X 9TaXHOTO JKWJIOTO 3JaHWsl Ha
[Narapunckom miato ropoma Opecchl BO BpeMsi CTPOUTENIBLCTBA M TIOCIE €r0
OKOHYAHHSI.

[Ipu yctpoiictBe (yHIaMEHTOB M3 OypOHAOMBHBIX CBal BBISIBUJIIOCH, YTO B
OCHOBAaHHMHM TI0J] TMOJOIIBOM 3ajeraiT ciadbie JieccoBble TPYHTHL. Kak crienctBue,
BO3HHKJIAa HEOOXOAMMOCTh B M3MEHEHNN TEXHOJIOTHH YCTPONCTBA TaAKUX CBaid. 3a00i
CKBa)KHMH YIUIOTHSJICS IIEOHEM C IENIbI0 YCUJICHUS OCHOBAHUS.

B coorBerctBun ¢ JIBH «l'eome3nuni pobotu B OymiBHUITBDY [2],
MpeaycMaTpuBaeTCs  OOCCIEYCHHE  TEOAC3WYECKOr0  MOHUTOPHHTA  IIPH
HEOOXOJIUMOCTH» 37aHU U coopyxkeHuil V-V kaTeropuii CI0KHOCTHU U BBICOTHBIX
3n1aHuid. B CBSI3M C M3MEHEHUWEM TEXHOJIOTMM YCTPOMCTBA CBalHBIX (YHAAMEHTOB
OBl 00CCIEYeH TeO/Ie3MUYCCKU MOHUTOPHHT 3a OCAIKOW 37aHUS C OTMETKH
CTpouTenbHOTO Hyms. s HaOmoaeHui 3a ocagkaMu Obliia co3aHa U3MEPHUTEIIbHAS
CETh, COCTOSAIIASI U3 OCATOYHBIX MApOK, 3aKPEIJIEHHBIX HA 3[IaHUHM M HETOJIBHKHBIX
IPYHTOBBIX perepoB BHE 31aHud. OcCajloYyHBIMM MapKaMH CIIYXWIH apMaTypHbIC
CTEp>KHU JAuaMeTpoM 18MM, 3a0€TOHHpPOBAHHBIE B IUIUTY MEPEKPHITUS HA YPOBHE
CTpPOUTENIBHOTO Hyss. CXema WX pa3MeIleHUs ¢ KOHEYHBIMU Pe3yJbTaTaMU OCaJIOK
nokaszaHa Ha puc.1, 2. BEICOTHYI0 OCHOBY NMpEICTaBJISIOT TPU TIIyOUHHBIX pernepa Ha
CTPOUTEIHLHOW TUIOMAIKE, 3aJ0KEHHBIE HA MATUMETPOBYIO TIyomHy. Omopout s
MIPOBEPKHU WX HETOJBWKHOCTH CIYKUJU TPU TITyOWHHBIX 18,5 METPOBBIX TPYHTOBBIX
pernepa, pacroyioKeHHBIX 32 TEPPUTOPHUEH CTPOUTETHCTBA.

11 i
14 5
5 16
: , 15
14
20

Puc. 1. J/IuHuM paBHBIX 0CAA0K 31aAHUA
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Puc. 2. Jnmopsbl ocagok 1e(pOpMaLMOHHBIX MAPOK 3/1aHUS

HusenupoBanune  0cafo4yHBIX  MapOK  BBIIOJHAJIOCH 110 MPOTpaMme
BbICOKOTOUHOTO HUBenupoBanus Il kinacca anekrponnsiM HuBenupom DiNi-12.

B cBs3M ¢ yBenuueHneM Harpy3Kky II0 MEpE BO3BEACHUs 31AHUS I OTPAKECHUS
BO3MOKHBIX nepopMaIMOHHBIX IIPOLIECCOB IporpaMma U3MEPEHUN
MpeaycMaTpuBaia CleIyouyto IociieI0BaTeIbHOCTh HAOIIOICHU:

MIEPBBIM UK — [TOCJIE MOHTaXa NapKHUHTa;

MOCJEAYIOIINE UUKIIBI — TIOCJIE BO3BEICHUS OUEPEIHBIX IBYX ITaXKEH;

NPEANOCIEAHUMN LMK — OCJIE BBHIITOJIHEHUS OTIEI0YHBIX PaboT;

MOCJIEAHUI UK — Yepe3 3 Mecslla MOCJIE CIavu 3aHUS B dKCIUTYaTALUIO.

Bcero ¢ 16.09.2006 roga mo 06.12.2008 romga ObLIO BBIIOJHEHO 23 IHUKIIA
reoje3nyeckux HaOmogaeHui. CpemHsas ocaaka 37aHdsS C Hadaula HaOIOACHUMN
COCTaBMJIA:

- cexkmus I — 13,1 mm;

- cexmus II — 17,0 mm;

- cexmus 111 — 14,8 mm;

YcepenHenHsle MO KBajparaMm pe3yiabTaThl HaOmoaenuit mapok Il cexium
npuBeAeHBI B TabuIe 1.

Pacuéramm yCTaHOBIEHO, YTO 3aKOHOMEPHOCTb XOJa MaTEMAaTHYECKUX
OKUJIaHUU 0011el ocagku Mapok Il cexunn, ycpenHEHHBIX MO LUKIAM HAOIIOACHUH,
aNpPOKCUMUPYETCS] YPABHEHUEM PETPECCUN:

Hg,=122,8524 - 0,002815 ¢+ 0,00006548 . (1)

rjie ! — MPOJOJDKUTCIIBHOCTh OCAJKH B KBapTajgaX OTHOCHTEIBHO IIEPBOIO IIMKJIA
HAOJFOICHUIA.
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Tao6auna 1
JlaHHbIe HAOJIOIEHNH 0CAIOYHBIX MAPOK
MapKu
IIUKJIBL
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
2 22,875 | 22,878 | 22,871 | 22,829 | 22,851 | 22,877 | 22,789 | 22,796 | 22,846
3 22,872 | 22,876 | 22,869 | 22,829 | 22,851 | 22,877 | 22,788 | 22,796 | 22,845
4 22,869 | 22,874 | 22,867 | 22,827 | 22,849 | 22,875 | 22,786 | 22,794 | 22,843
5 22,866 | 22,872 | 22,863 | 22,822 | 22,846 | 22,870 | 22,782 | 22,791 | 22,839
6 22,864 | 22,871 | 22,860 | 22,821 | 22,845 | 22,869 | 22,782 | 22,791 | 22,838
7 22,862 | 22,869 | 22,859 | 22,820 | 22,843 | 22,867 | 22,779 | 22,788 | 22,836
8 22,860 | 22,867 | 22,856 | 22,819 | 22,842 | 22,864 | 22,777 | 22,787 | 22,834

BpicOokass TOYHOCTH AaNNPOKCUMALUM XapaKTEpU3yeTCs KOPPEISILIUOHHBIM
otHomeHueM 7 = 100.

[Tpo10KUTENEHOCT OCaIKU (f) HAXOUM, IPUPABHUBAS IEPBYIO MTPOU3BOIHYIO
or H nymo: t = 5,3 roga. 3a 5T0 Bpemsi oOuias ycpeaHéHHas oTMeTka mapok Il
CEKIIUM JOCTUTHET 22,822 M, T.€. 0cajJKa COCTABUT 28 MM.

3akil04eHue ¥ BbIBOJBL

1. Ha Bcex cranusix MpOEKTUPOBAHUS M CTPOUTENIbCTBA 3[IaHUN U COOPYKEHHI
HEOOXOAMMO  BBHITIOJIHATH ~ WHXKEHEPHBIE  W3BICKaHUS,  MPETyCMOTPEHHBIC
HOPMATHBHBIMH JIOKYMEHTaMHU, B TIOJTHOM 00BEME.

2. YuuThIBas CIO0KHBIE YCIOBHS JJIsl MPOEKTUPOBAHUS U CTPOUTEILCTBA 3IaHUI
1 coopyxeHni B T. Ojecce (HaIM4Ke OMOJ3HEH, TOI3EMHBIX BBHIPAOOTOK, JIECCOBBIX
MPOCAJOYHBIX TPYHTOB, HWHTEHCHBHOIO IIOBBIIICHUS YPOBHS TPYHTOBBIX BOJ,
CEHCMUYHOCTH C MarHuTyqou 7 0ajioB) HEOOXOAMMO B 00SI3aTE€ILHOM MOpPSAIKE
o0ecreynBaTh reoJIe3MNYECKUl MOHMTOPUHI 3a OCAJAKOM 3AaHUl U COOPYKEHHI B
MIPOLIECCE CTPOUTENILCTBA U AKCILTyaTal[|u.

3. B cBsI3U ¢ IONOJHUTEIBHBIM O0YCTPOUCTBOM (PYH/IaMEHTOB 371aHUE B MEPUO
CTPOUTENHCTBA MOABEPIIOCh He3HauuTenbHOM (13-17 MM) ocaake, Kotopas s
Mapok II cekiuu ¢ Hanbosiee THTEHCUBHOM OCaJKOM NoAUUHsSIETCs ypaBHEeHHTO (1).

4. @®opmyna (1) MOXeT CHOYXKUTb HJisi MPOTHO3UPOBAHUSA OCAJIKU 3IAAHUS
AKCTPANOJIALMEN HA TIMHUCTBIX TPYHTAX.

5. Ocanka 37aHus MMEET 3aTyXaloIIWil XapakTep W NOpH  OTCYTCTBUH
JOTIOJIHUTENIBbHBIX HEYYTEHHBIX arpECCUBHBIX BIMSHUN MPEKpaTUTCs depes 5,3 roja.
K sToMy BpemeHnu ycpenHEHHAsA MaKCUMalIbHAsl OCaJKa JIOCTUTHET 28 MM.

6. O HEpaBHOMEPHOM pAa3BUTUHM OCAJAOK BCEro 3[aHUSI CBHUAECTENBCTBYIOT
napameTpbl, XapaKTEPHU3YIOIIUE COBMECTHYIO pPabOTy OCHOBaHUM, (pyHIaMeHTa U
MOA3EMHBIX KOHCTPYKIMI. Tak, HEpaBHOMEPHOCTb OCAJOK OTACIBHBIX TOYEK
¢yHIaMeHTa, €ro MaKCUMAaJbHBI HAKJIOH W OTHOCHUTEIHHBIA MPOTUO HA MOPSAIOK
MEHBIIIE TPEICIIbHO TOMYCTUMBIX. [2]

7. OOBEKTUBHOW OLEHKOW OTCYTCTBHSI HEYUYTEHHBIX arpeCCHBHBIX BIUSHUN
MOTYT CIIY)KUTh TOJBKO JIOIOJHHUTEIbHBIE LIMKJIbl HUBEIUPOBAHUS M CPAaBHEHUE UX
pPEe3yJbTATOB C IAHHBIMU SKCTPANOISAIUU 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.

References:

1. Dovidnik budivelnykh norm [Guide of building codes] A.2.1. — 1-2008. Injenernie
iziyskanya dlya stroitelstva.[ Engineering survey for construction] — K., 2009. — p. 68.

2. Dovidnik budiveelnykh norm [Guide of building codes] B.2.1. - 10:2009. Osnovy i
fundamenty budivel ta sporud [Fundamentals and foundations of buildings and constructions]. — K.,
2009. — p.68.

3. Dovidnik budiveelnykh norm [Guide of building codes] B.1.3. - 2:2010. Geodeziychny
roboty v budivnictve [Geodetic works building] — K., 2010. — p.70.

4. Nakhmurov A. (2016). O vliyanii cachestva ingenernykh iziskaniy na zatratniy mekhanizm
vozvedeniya zdaniy I soorugeniy v umovakh economichnoy globalizacii [On the impact of the
quality of engineering surveys on the costly mechanism of erecting buildings and constructions] in

Collection of scientific papers of Odessa State Academy of Building and Architecture, pp. 62-67.

Cratps otnpasiena: 05.06.2017 r.
© Hlaprap E.H.

Hayunviii 632250 6 6ydywee 80



