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AnHOTanus

B nanmoii crathe paccMaTpUBAETCS BO3MOXKHOCTH ITPUMEHEHUsSI MACCHBHOIO CEHCMHTECKOTO MEeTOJIa,
OCHOBAHHOT'O HA BBIJIEJIEHUN CTOSYUX BOJH, U METOJA MPOCTYKUBAHUS JJIsi OIEHKU COCTOSIHHSI COOPYKEHUH.
Bbuiu onpe/iesieHbl JyIMHBL U THIL 3aKPEILIeHUs CBadl (BuCaIas/CTORKA), JIOKAIM30BAHBI CKPBIThIE JeeKThI, JTaHa
OIIEHKA OCTATOYHOI'O PECypPCa COOPYKEHHs 10 COOCTBEHHBIM KOJIEDAHUSIM W OIEHEeHA OOBOJHEHHOCTb I'DYHTOB.
WsmMmepeHnust MpOBOAMINCH KAK B CAMOM COOPY?KEHHH, TaK ¥ HA TPYHTE OKOJIO 37aHusi. 110 mo/lyYeHHBIM JTaHHBIM
OBbLIN TTOCTPOEHBI KAPTHI AMILUIATYIHOTO PACIpEIeSeHIs JJIs KayKIOro JTaxka 37aHus. lIpuBeneHbl KapTbl
pactpenenenusa Koadpdunmenta Ilyaccona. B pesynbrare BbIIBICHBI TPW aHOMAJbLHBIE 30HBI B COOPYXKEHUH,
YCTAHOBJIEHO MECTO PACIIOJIOXKEHNUsI OJTHOM BUCAIE CBaU U OMPE/IEIEHO HAIIPABJICHNE IBUKEHUS TPYHTOBBIX BOJI.

JlaHBI PEKOMEHIAIINN TI0 TTPOBEIEHUIO KOMILIEKCA YKPEMUTEeTbHBIX PabOT.

Kirouesnlie cioBa: aCCUBHBIN ceilcMUYecKui METO/, CTOdAYMNEe BOJIHBI, HNHXKEHEPHa.d CeﬁCMHKa,

CEICMOCTONKOCTD, Hepa3pylIaloue MeTObI.
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Abstract

This article discusses the possibility of using a passive seismic method based on the allocation of
standing waves and the tapping method to assess the condition of structures .The lengths and type of fixing of
piles (hanging/bearing) were determined, hidden defects were localized, the residual resource of the structure
was estimated by its own vibrations and the water content of the soils was estimated. Measurements were
carried out both in the structure itself and on the ground near the building. Based on the data obtained,
amplitude distribution maps were constructed for each floor of the building. Maps of the distribution of the
Poisson’s ratio are given. As a result, three anomalous zones in the structure were identified, the location of one
hanging pile was established and the direction of groundwater movement was determined. Recommendations

on carrying out the necessary measures for strengthening works are given.

Keywords: passive seismic method, standing waves, engineering seismic, seismic resistance, non-
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Bsenenne

B umkenepHoii ceficMuKe IMUPOKOe IIPUMEHEHHEe HAILIM HCCJIeI0BaHUsI, OCHOBAHHBIE
Ha U3YyYEHUU CTOSYMX BOJIH. Takue McCieloBaHUs MO3BOJIAIOT U3ydaTh OOBEKTHI PA3/IMTHOIO
macimraba [1, 2|.  Tak, npu obciefoBaHun 37MaHU U COOPYZKEHHIl [0 CTOSYMM BOJIHAM,
MOKHO ONPEJIESIUTH UX TeXHUIecKoe cocTtoguue. g Bo30yKIeHns celiCMIYecKUX KoJiebaHuii
B HCCJIEIyeMBIX OOBEKTaX WCIOJB3YIOT, ITPEUMYIIECTBEHHO, WUCKYCCTBEHHBIC WCTOYHUKU,
OCYIIECTBJIAIONINE MEXaHUIeCKOe BO3JIEHCTBUE Ha TEOJIOTMYECKYIO0 CPEJy, YTO I03BOJISIET
ONPEJIENISITh  JTUHAMUYECKHE XapPaKTEePUCTUKKM KOHCTPyKiumit [3], HO Tpebyer co3nanus
UJIEHTUYHOIO BO3AEHCTBYIOIIET0 CHTHAJIA, 3HAYUTE/JIbHBIX BPEMEHHBIX U MaTepHaJbHBIX
3aTpar.

B mnocneanue roapl HaOMPAIOT MOIMYJIAPHOCTD UCCTACTOBAHUSA COOCTBEHHBIX KOJIEOAHUI
3JaHUI U COOPYXKEHUIl C WCIOJb30BaAHUEM 3alluCeidl MUKPOCEUCM. Hecmorps Ha
pPACIPOCTPAHEHHOCTh TOMO0HBIX MCCJIEIOBaHUN, Ha JIaHHBIHE MOMEHT OIyOJIMKOBAHO He
TaK MHOI'O CTaTeil, IOCBSIIEHHBIX aHAJIN3Y PeaIbHBIX 00bEKTOB.

1. OO6bBbeKkT u MeToabl MCCJIeJOBAHUSI

B kauecTBe 00beKTa UCC/IEI0OBAHNS B JIAHHON PAbOTe PACCMATPUBACTCS IPOMBIIILIEHHOE
coopyzkenue (puc. 1), pacnosoxkernHoe B I. besnoso (Kemeposckasi 061acTh). DKCIEPUMEHTEI
[IPOBOJINJIACH B JIETHUM ITEPHUOJT TOJIA.

Puc. 1. llpomblniennbrii 06bEKT, Ha KOTOPOM ITPOBOJIMIOCH UCCJIE/IOBAHUE

st uccnenoBanust COOCTBEHHBIX KOJeOaHWt cBail 3/aHUS U ITPUIOBEPXHOCTHBIX
I'PYHTOB IPUMEHAJICA METO/, OCHOBaAHHBINI Ha, BBIJICJICHUN CTOAYNX BOJIH U3 CeﬁCMO&KyCTquCKHX
Ty MOB.

CyTb MeTo/a CBOJIUTCH K HAKOIUIEHUIO OOJIBIIIOrO YHCIA AMILIUTY/IHBIX CIIEKTPOB
[IYMOBBIX 3alliCeil, B pe3yjbraTe dYero Ha OCPEJHEHHBIX (WM HAKOILUICHHBIX) CIIEKTPax
IOABJIAIOTCA PEryJjdpHbIC ITOCJIC10BaTECJIbHOCTU IIMKOB, COOTBETCTBYIOIIINE ceMeiicTBaM CTOSTINX
BOJTH Pa3HBIX THIIOB.

Hesin mpuMenenus macCUBHON CefiCMOPA3BeIKH, OCHOBAHHON Ha CTOSIUX BOJIHAX:

1. Ompefiesienue JIIMHBL U TUTA CBafl (BUCSAYast NIA CTONKA);

2. Jlokam3alus CKpBITHIX J1e(DEKTOB;

3. OreHKa 0CTATOYHOIO Pecypca COOPYKEeHUs;

4. Onenka 00BOJHEHHOCTH IPYHTOB 110 Koaddurmenty Ilyaccona.
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JlaHHBI METOT HEOJHOKPATHO [4-6| mpuMeHsiyics paHee Ipu (GU3UIECKOM MOJICTHPOBAHIN
CTOSTIUX BOJIH B PA3JIMYHBIX 00BEKTaX U ObLI YCIEITHO OPOOOBaH Ha HATYPHBIX SKCIIepUMEHTax |5,
7-10].

AJIropuTM™ BBIJIE/IEHUS CTOSTIUX BOJIH U3 MUKPOCEHCM:

1. Perucrparus nryMOBBIX 3amuceii Ha UCCIeyeMOM OObEKTE il BbIJICJICHUS B HUX
CTOSTINX BOJIH C UCIOJIB30BaHUEM TeO(hOHOB: HECKOJIBKO IePEeMeNIaeMblX U OJHOTO OMOPHOTO
(HerepeMenaeMoro) JaTanKa;

2. HopmupoBka ypoBHS IIYMOB IepeMeNlaeMbIX JTaTYUNKOB Ha YPOBEHb OIMIOPHOIO IS
KaKJIOT'O U3MEPEHUs;

3. Pasbuenne mrymoBbix 3amnuceit Ha 6j10ku 110 50 ceKyH;

4. IlpeobpazoBanne @Dypbe Jjid  KaxKJOro OJI0OKa U yCpeJHEHUE TOJIYIeHHBIX
AMILIUTY/IHBIX CIIEKTPOB IIyTeM UX CyMMUPOBAHMUA;

5. Boiesiennst aMImTy bl COOCTBEHHOTO KOJIeOAHNUS U3 aMILIUTY/IHBIX CIEKTPOB;

6. [locTpoenue KapT aMILIUTYIHO-YACTOTHOTO pACIPE/E/IEHNs] Ha UCCIeTyeMOit
IO WJIH IPOUIIe.

YacToTHO-aMITUTY/THOE  paCIpeie/ieHrne  CTPOUJIOCH  METOJIOM  TPUAHTYJIAINNANA  C
JUHENHON WHTEPIOJAIINEH.

[Ipu BbIOOpE ammapaTypbl I PErUCTPAIUU CEHCMUYECKNX CHIHAJIOB HEOOXOIUMO
YUIUTBIBATH OTCYTCTBHUE BHEITHETO UCTOYHUKA Kojiebanuii. [TosTomy HEOOXOMMMO UCIIOIB30BATH
aImapaTypy, OTJMYAIONIYIOCS OTCYTCTBHEM WM HU3KUM YPOBHEM COOCTBEHHBIX IIIyMOB,
KOTOpBbIE MOTYT HAKAIlJINBATHCS B IPOIIECCE PETUCTPAIIH.

B pesyibrare cpaBHEHHsI CyNIECTBYIONIEH perucTpupyiomei ammaparypst [11], s
[IPOBEJICHUST SKCIIEPUMEHTa OBbLIN BBIOPAHBI TPEXKOMIIOHEHTHBIE CEfICMOIPUEMHUKN BBICOKOI
gyscrBuresibHoctu GS-ONE LF u perucrparoper ceiicmuaeckux curuanos D-REG (puc. 2a).
JlTuTe TbHOCTD HENPEPBIBHOM 3alliMCh B KayKJIOH TOYKe HAOJIOIEHUsT COCTABJSIA 2 MUHYTHI
(ec/t 3aIMCh TPOBOJIUTCS OOJIbIIE JIBYX MUHYT, TO CIIEKTD He MEHSIETCH ).

Ormpejniesienne CKPBITBIX B TPyHTe JeDEKTOB CBaill  MIPOU3BOJIMIOCH METOJOM
npocrykuBanus. s nposejenusi usmepenuit 6ot ucnosbzosan npubop Crekrp 4.3 (HIIII
Unreprnipubop) (puc. 26), mpuHIMI pabOThl KOTOPOIO OCHOBAH Ha CBONCTBE AKyCTHYECKO
BOJIHBI OTPazKaThCsl OT MPAHUIL Pa3jiesia Cpejl ¢ Pa3JINIHBIM aKyCTHIeCKUM uMIieancoM [12].

Puc. 2. IzamepurenbHoe 000pYI0BaHIE, COCTOSAIIEE U3 PETUCTPATOPOB CEICMUYECKUX CUTHAJIOB
D-REG (cnesa) u reodomnos GS-ONE DA (cupasa) (a); YcTpoiicTBO JIIs JUATHOCTHKA CBait
Cuextp 4.3 (6)
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[esin ucmo/ib30BaHUs aKTUBHOMN celicMOpa3BeKu (MeTo/ia TPOCTYKUBAHUSA ):
1. Oupesenenne JUHBI CBAil;

2. OmnpejienieHne CKPBITHIX J1ePEKTOB CBaif;

3. Oupejesienne Tuna 3aKpeIienns cBail (Bucsdas/cToiika).

2. (OO6ocHoBaHUWE NPUMEHSIEMOI METOIUKU

B ocnoBe mnpumensiemoro B jaHHON paboTe MeTO/a JUATHOCTHKH TEXHIIECKOTO
COCTOAHUA 3JIaHUN U COOPYZKEHUN JIEXKUT IIPEIAIIOJIOZKEHNE O TOM, YTO B IIPOCTPAHCTBE MEXKY
3eMHO#l IIOBEPXHOCTHIO M OJimzKaiiiieil K Heil pe3Koil TIpaHuIei (BerHeﬁ HOBEPXHOCTHIO
HOJIOCTH, TIOJOIIBON 30HBI MaJsibix ckopocreil (3MC)) MoryT BO3HHMKATH CTOSYME BOJIHBI
Ha COOCTBEHHBIX YaCTOTaX CJIOs T'PYHTA, BbIjJejsdeMble U3 IIyMOBOro moJjis. Kpome Toro,
CIIEKTD CEHCMOAKyCTHIECKUX IMIyMOB (MUKPOCEHCM) COJEPXKUT HYaCTOTHBIE COCTABJISIOIINE,
COOTBETCTBYIOIIHAE STUM COOCTBEHHBIM YaCTOTaM. HakarmBsasg aMInTy/IHble CIEKTPbI
OTHOCHUTEJIbHO KOPOTKHX (pParMeHTOB IIIYMOBBIX 3allMceil, Ha OCPEJHEHHOM CIEKTPE MOYKHO
BBIJIETIATH PEryIspHbIe MUKW, COOTBETCTBYIONME cTogdnM BosHaMm. [lokazaremem Toro, 4Uto
9TO UMEHHO CTOS4YMe BOJIHBI, ABJIACTCS PEryJIAPHBIA XapaKTep 9TUX IIUKOB.

Jnga  crogduux BOJIH BEPTUKAJILHOTO CXKATUSA-PACTAZKEHUS, OOPa3yIOMUXCA Ha
cBODOTHOM BepxHENl T'paHUIlEl TOJIOCTH, KaK Ha Hell, TAK W Ha HU3MePAEMON IOBEPXHOCTH
JIOJIZKHBI HaOJTIOIATHCSA IIyIHOCTH STUX BOJIH, & UX YaCTOThI KPATHBI 9acTOTE HUBIIEH MOJIBI:

fo= 0 (1)
n - 2h )
rje n — HOMEp MOJBI CTOAYUX BOJIH, V), — CKOPOCTb IPOAOJBLHBIX BosH (M/c), h —
paccTosiHIe OT BEPXHEH IPAHUIIBI OJOCTH JI0 TIOBEPXHOCTH (M).
Ecim ke crosiune BosHbl (hOPMUPYIOTCS B 0oJjiee IJIOTHOM cpejie, TO Ha ee HUKHel
IPAHUIE C YKECTKUMU TIOPOJIaMK 00pa3yIOTCs y3JIbl CTOAYNX BOJH U 9ACTOTHI MTOCIEIHUX PABHBI
HEYETHBIM YHCIaM 9aCTOThI HU3IIEH MOJIbL:

B (2n—1)V, 9
o= (2)

riae h — ruybuna g0 nogomsel 3MC (m).

B oboux ciaydasix mHTEpBaI MeXKJIy COCEJHUME COOCTBEHHBIMU dacToTamMu Af =
(fne1 — fn) paBen ;/—Z, TO €CThb YacTOTEe HU3IIeH MOJbI fi HaJl IMOJIOCTHIO MJIU MEHee YKECTKUM
rpyuTom (1), uim yjasoenHoii yactore Husieil Mojabl fi Hajl 6ojiee KeCTKUM OCHOBaHUeM (2).

Taxum obpazom, ecjin Ha KAKOM-JITOO yYaCTKEe MECTHOCTH PACIIPeIeIeHUE PEryIApHbIX
[IMKOB OCPETHEHHBIX aMILIUTY/IHBIX CIIEKTPOB Ha OCH 9acToT cooTBeTcTBYeT (hopmyre (1), To
9TO CBUJETETHCTBYET O HAJUYNN B TAKOM MeCTe IOJI3€MHOI IMOJIOCTH WJIM WHOT'O BKJIIOUYEHUS C
CYIIECTBEHHO TOHUKEHHON OTHOCUTETHHO BMEMIAIONIEN CPeJIbl CKOPOCTLHIO.

[Tockosibky B uWCCIeayeMOM 3JIaHUU CBAMHBIN (DyHIaMEHT, TO CBOHCTBa U3TMOHBIX
CTOSTINX BOJTH MOTYT OBITH MCIOJIB30BAaHBI JIJI BBISIBJICHUS MOTEpU UX ycroiiumBocTu. Ecan
cBasi TepsieT yCTOWIMBOCTH (HAIpUMep, KOIJa OTCYTCTBYET OMOpa C OJHOTO TOPIA CBau) IO
BEpTUKAIM HABJII0IaeTCsl aCTOTHO-aMILIUTY IHAS 3aBUCUMOCTE coryiacHo dopmyie (2). Ecau
JKe TOPIIbI CBau 3aKPeIIEHbl YKECTKO, TO [0 TOPU30HTAJILHON COCTABJISAIONIEN KBA3UPETY IsIPHOE
paciipejiesieHrne HaOJIIOJaThCd He OyJeT, B TO BpeMs KaK 10 BEPTHKAJU IIPOCIEKUBACTCS

YaCTOTHO-AMILIATYIHAS 32BUCHMOCTD coryiacHo dopmyiie (1).

3. O6paboTka JaHHBIX

Ha pucynke 3 mpuBesieHbI pe3y/bTaThl aMILIUTYIHLIX ClleKTpoB. Ha pucynke 3a
PE3KMX MUKOB He HAOJ/IOMAETCH, a 3HAYUT OHU He MMEIOT CJIBUTOBYIO KOMIIOHEHTY, B TO BpeMs
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KaK Ha pHUCYHKe 30 MOXKHO Ha0JII0JIaTh KBa3uUpEry/sipHble IUKU, YKa3bIBAIOIIUE Ha IOTEPIO
YCTOMYMBOCTU CBaMU.
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Puc. 3. Ilpumep aMIUIUTYHBIX CHEKTPOB CTOSTYUX BOJIH B YCTOWUUBBIX (&) M HEYCTONUIMBBIX
(6) cBasx

ﬂﬂHHbI cBait OIlIpeJe/id/inCb METOJO0OM IIPOCTYKUBaHUA, TO €CThb aKyCTHU4YeCKasd BOJIHaA
BO30YyK/Ia/1aCh B CBae C MOMOIIBIO yaapa. CrermuanibHbIM MOJOTKOM OCYIIECTB/ISLICA YAap II0
TOPILY CBaM, MOC/IE Yero BOJIHA PACIIPOCTPAHSIACH IO CTBOJIY CBAW C OMPEIEJIeHHON CKOPOCTHIO,
OTpazKasiCh OT TPAHUIIBI pasjiesa cpejl (6eToH - TPYHT, 6eTOH - HHOPOJIHOE BKJIIOUEHNe, TPeInHa,
10J10CTh U T.J1.). OTpazkeHHasl BOJHA BO3BPAIIAJIACH K BEPXHEH 4aCTH CBaU U PErUCTPUPOBAJIACDH
JIaTYNKOM, YCTAHOBJIEHHBIM Ha TOPIE CBay BOJIM3HM MecTa HaHeceHHus yaapa. AKceaepoMerp
duKcHpoBaJI CUTHAJ, TIOCJIe Yero CUTHAJ OIU(POBBIBAJICS U [IEPEIABAJICA HA KOMIIBIOTED. 3aTeM
n3MepAaIcda BpeMeHHOfI HHTEpBaJl ME2K/1y MOMEHTOM Yy/Jdapa U IIPUXOI0M OTpa)KeHHOfI BOJIHBI Ha
Jgarduk. Takum oOpasoM, ompejesieHne JJINHbI CBau CBOJUTCA K hopmyiie 3:

VAt
= 3

rje V' — CKOpOCTh pacrnpocTpaHeHus BOJHBI B CBae (JIst Ke1e300eTOHHbIX cBail V. =
4500 m/c), m/c; At — BpemeHHOI nHTepBas ().

3MepeHnst TaHHBIM METOJOM IIOKA3aJd, YTO BCE CBaM MMEIOT JTMHY IOpaaKa 12
METPOB, OJIHAKO B OJIHOM U3 CBaii »KECTKOe 3aKpeIIeHne OTCYTCTBYeT (pasyIIOTHEHUE CBaK
C TPYHTOM, OTCYTCTBYET OIIOPa C TOPIA CBAM), TO €CTh OHA ABJIAETCS BUCAUEH.

H =

[Ipu mnpoBejennu IJIOMAHON CHEMKU HUCIOJIb30BAJIUChH YeThIpe JaT4uKa:  TpU
repeMernaeMblX U OJMH OMOPHbIH (HAXOMUTCA CTATUIHO B OAHOH Touke). C HOMOIIBIO
[IOOYEPE/IHO TTepEMEIaeMbIX JIATIMKOB IOKPBIBACTCA BCsS HCC/IeyeMas Ioma/lb. OIMOpHbIi
JIATYUK HEOOXOJUM JijIi HOPMHPOBKM YPOBHS IIIyMa IIepeMelaeMbix aTdaukoB.  Crour
OTMETHUTh, YTO CYNIECTBYIOT U & IbTePHATUBHBIE BAPUAHTHI TI0JIOOHBIX UCCIIEIOBAHUN, HAITPUMED,
C UCTIOJIb30BAHUEM OOJIBIIIEr0 KOJIMIeCTBA PETUCTPATOPOB. Toraa n3aMepeHus MOYKHO ITPOBOJIUTD
ere ObICTpee, HO JIAHHBIN BapUaHT siBJIgeTCd OoJiee 3aTPATHBIM U IPOMO3IKIM.

Ha pucynke 4 m3o6pazkena cxema yCTAHOBKH JIATYMKOB Ha IEPBOM STarKe 3IaHUSI.
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IInan nepBoro 3Taxa
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Puc. 4. Cxema ycTaHOBKN JATUYMKOB Ha IEPBOM 3Tazke 37aHusd. JlaTanku 0603HATEHbI
3eJIEHBIM IIBETOM

[To kommonenTe Z Oblaa oupeje/ena coOCTBEHHas JacTOTa HEepBOi MOIBI KojtebaHuii
(pucynok 5), pasHas 2,68 I'm.
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Puc. 5. Cuexkrporpamma, KomioneHnTa /. CTpeJikoil mokasaHa repBasg MOJa

Huzke npuBouTCsi aMILIUTY/IHOE paciipe/ieienne o cymme tpex Komrounent (X, Y, Z)
Ha IEPBOM 3Tazke 31anus (puc. 6).
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ABomManHsg AnomMmannaga

. - Buca4gad ceas

Puc. 6. Tlnomaaas cheMKa. AMIUTUTYIHOE PAcIpe/iesieHne mo cyMmMe Tpex KommoHeHT (X, Y,
7Z) Ha nepBoM sTaxke 3ianusd. [{udpamu o6o3HaYeHbI TTMHBI CBAl

Takke ObLIa TpPOBeJEHA ChEMKa BTOPOIO 3TaxKa. Ha pucynke 7 upusejeHo
aAMILIUTY/IHOE paclpejiesienne 1o cymme tpex kommoHeHT (X, Y, Z) BTOpOro srayka 3JaHMUsL.
[TockosibKy YacTh 37aHUA UMeeT IOTOJKHM BBICOTON B JiBa dTayka, Ha KapTe aMILIATYIHOTO
paciipejiejieHusi BTOporo srazka (puc. 7) JaHHAasi 9aCTh OTCYTCTBYET.

[Inan BTOpOro 3Taxka
AHOMAaTHI

AHoMamg

Puc. 7. Tlnomaanast chbeMKa. AMIUTTY/IHOE pacipejiesieHne o CyMMe TPeX KOMIIOHEHT
(X, Y, Z) Ha BropoM sTazKe 3aHUs

Wsmepenust MpOBOAMINCH KaK BHYTPU 3[aHWUdA, TaK M HAa TEPPUTOPUU BOKPYT HETO.
Ha pucynke 8 mnpuBesena Kapra pacupesenenns koddduumenrta Ilyaccona (orHommenus
IPOJIOJIBHBIX KOJIEOAHUI K TIOMEpedHBbIM) MPUIIOBEPXHOCTHBIX IPYHTOB Ha TEPPUTOPUU BOKPYT
3JIAHMUS.
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Hampaprienne BIKEHNS TPYHTOBBIX BOJI

Kp
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Az

Puc. 8. Kapra pacupejiesienus kodddurmenta [lyaccona mpunoBepxHOCTHBIX TPYHTOB Ha
TEPPUTOPUN BOKPYT 37aHUT

4. MHWMurepnperanusa JaHHBIX

[To pesynabratam 00pabOTKU JAHHBIX OBLIM OOHAPYKEHBI TPHU AHOMAJILHBIE 30HBI
AMILIITY/THOTO PACIIpe/IeJIeHus KoaebaHuii mepBoit Mojpl 1o cymme tpex (X, Y, Z) KOMIIOHEHT
(HATIATHO BUJHO Ha pPUCYHKaX 6 u 7) B OKOJIOCBAHOM IIPOCTPAHCTBE, KOTOPBIE XOPOIIO
[POCJIEKUBAIOTCS W [0  Kapre pacipejienennsi Kodddurmenta Ilyaccona (orHormenuns
HOMEPEYHBbIX KOJIeOaHUil K TPOI0JIbHBIM) Ha IPUJIEraloliell K 3JaHuio Teppuropun (puc. 8).

Ha xaprax mpociie:kuBaercss aHoMaJjbHasi 30HA, PACIOJIOYKEHHAs B HUXKHEH JIeBOI
qactu GyHgamenTa (puc. 6, 7), TPOSBIISIONACS PE3KUM HOBBIICHIEM aMILTATY/T KOJIeOaHuii.
N3ydenne xapakTepa 3aKpelieHns CBau, IPUHAIEXKAINell K JaHHOW YacTh 3/IaHUs TOKa3aJlo,
9TO CBasl He MMeeT YKeCTKOI'O 3aKPEeIIEHNs, TO €CTh SIBJISIeTCS BUCAIEH, ITO TOATBEPK1aeTCs
HaJIMIHeM IMTOBBIIIEHNeM aMILINTYTHOIO Pacipeie/ieHrs Ha OCHOBAHIHN OKOJIO JIAHHOI CBau.

Tak ke TPOCTeKUBAIOTCA aHOMAJIMA B BEPXHEH YaCTH 3JaHWs W B 30HE JIECTHUILBI
(BepxHwmii sieBbiit yrour). Ha kapre pacrpeenenus koaddunnenta [lyaccona BumHO, 9TO TaHHAS
9aCTh MOJIOJbsT W TPYHTA HAXOIUTCSA B Bojie (00 9TOM CBUETELCTBYET yBEeJINUeHNe 3HAYCHUST
ko3 durmenta Ilyaccona no 0.5). Kpome Toro, Ha Kapre BUIHO HAIPaBJIEHHE IPYHTOBBIX BOJ,
Pa3MBIBAIOIINX OCHOBaHUE (DYHIAMEHTa IPUCTPONKU 31aHusI.

B BepxHeil wacTu 3/1aHUsI IPUCYTCTBYET €Ille OJ[HA aHOMAJINS, IIPOC/IE;KUBAIONIASACT HA
pucynkax 6, 7. B jaHHBIX MecTax ¢ BHyTpPeHHE CTOPOHBI TIOMEIEHU HATJISTHO HAOTIOIAI0TCS
TPEIUHbI, UIYIIIe CO BTOPOro Ha TEPBbIii 3Tax (pucyHok 9).
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Puc. 9. Tpemuna Ha BTOPOM 3TaxKe 3IaHUA

3akJirouyeHue

MetomoM mpocTyKMBaHUS OBLIM ONMpeJeJeHbl JTMHBL cBail (mopsaka 12 M) u ux
CKpPBITBIE JieheKThl. Bblia onpejeseHa ofHa BucCsdasi cBasi (pa3ylJIOTHEHNE CBAW C TPYHTOM,
OTCYTCTBYET OIIOpa C TOPIA CBaM), T0J] KOTOPOI CJIeJlyeT BBINOJHUTEL IEMEHTHYIO WHbEKIIUO
[I0CJIe IIPOBEIEHUsT PabOT 110 BOJOOTBEIECHHUIO.

[TockosbKy byHIAMEHT CTOUT Ha TVIMHUCTOM I'pyHTE (0 YeM CBHJIETEIbCTBYET KapTa
pacipesenenusi Koabdurumenta Ilyaccona), a ero 4acTb HaXOIUTCS B BOJE, TO BECHON u
OCEHbIO OXKUJIAETCsI JBUKEHNE IPYHTa (paHee BECHON TPOUCXOJNIIN OCHOBHBIE TIOJIBIZKKH ), UTO,
BEPOSTHO, YXYIIIUT CATYAIUIO B aHOMAJbHBIX 30HaX. PeKoMeHyercs IpoBejeHne padboT 110
BOJIOOTBEJIEHUIO (JIDEHAXK ).

OcraTovHbIil pecypc 3/aHust M0 COOCTBEHHBIM KosiebaHusim cocrasiser 83% [13], aro
O3HAYAET, YTO €ro elle MOXKHO 3KCILUIyaTHpPOBATh IPH YCJIOBUU IIPOBEJIEHUs] CBOEBPEMEHHOI'O
KOMILJIEKCA, YKPEIUTETbHBIX PaboT.
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