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AHHOTAIMS

Hanopueie I'TC siBnsitoTcss 00b€KTaMy MOBBIILIEHHOW OMACHOCTH, aBapuU KOTO-
PBIX MOT'YT CO3/1aTh YpEe3BbIYaliHbIE CUTYallUH, IPUBECTH K 3HAUYUTEIBHBIM ylllepOam,
a TaK)Ke K YeJIOBEYECKHUM KepTBaM. AKTyallbHOU IpoOsiemMoid B Poccun u 3apyOexHbIX
CTpaHax sBJeTCA oOecrieyeHue Oe30MaCHOCTU THAPOTEXHUYECKHX COOPYKEHHI.
OrpoMHYyI0 OaCHOCTh MPECTABISIIOT aBapUU U pa3pyLIeHUs OONbIINX TIOTHH U BO-
JOXPAHUJIUIL, T.K. C YBEJIMYEHUEM BBICOTHI IUIOTUH U 00BEMOB BOJIOXPAaHWINL] BO3-
pacTaeT CTENEHb PUCKA, KOTOPOMY IOJBEPIacTCsl HACEIEHUE, XO3SIIICTBEHHBIE U MTPH-
ponHbie 00bekThl B Hb ruapoysnos.

B nanHo# pa®oTe mpeaokeHo MCIONIb30BaTh METO/ pacuera MOJIOKEHUs Jie-
IIPECCHOHHOM KPUBOM, a TAK)KE PacdyeT yCTOMYMBOCTH HH30BOI'O OTKOCAa TPYHTOBOM
IUIOTUHBL. Pe3ynbTaThl pacueToB MO3BOJIAT ONPEAEIUTh (PAKTUIECKOE COCTOSHUE TLIIO0-
TUHBI. Jlanee mocTpoeHsl MaTeMaTHIecKue Moieau. Ha OCHOBE BBITTOJIHEHHBIX pacye-
TOB Y HA3HAYAIOTCSI KPUTEPUAIIbHBIE 3HAYEHUS, U JACJIa0TCs BBIBOJIBI O paboTe COOpY-
YKEHUS U JAI0TCS PEKOMEHIalliU 10 MOJJIepKaHni0 paboTocnocoOHOCTH 000pya0Ba-
HUSL.

KitoueBbie cnoBa: MOHUTOPUHT, THAPOTEXHUYECKUE COOPYKEHHUS, TUArHO-

CTHKA, KPUTCPUHU 6630HaCHOCTI/I, KpuBas ACIIPCCCHUMH.



ABTOPE®EPAT

Tema marucrepckoii auccepranmu: Pa3zpaboTka kputepueB 0e30MacHOCTU
Huga I'DC-2

O0beKxTOM HCC/IeJ0BAHMA [IPU HAMMMCAHUM PaOOThI SABIISIOTCS KOJWYECTBEH-
HbIE€ NTOKa3aTelld, MOJYyYEHHBIE B PE3yJIbTaTe NPOBEICHUS HATYPHBIX HAOIIOACHUH 3a
IPYHTOBOM IJIOTUHOM rojioBHOTO y3i1a Husa-I'2C-2

IIpenmeTroM ucceA0BaHUA TOCTYXKWIO BO3JACHCTBHE (UIBTPAIMM HA TEJO
IJIOTHHBI, YPOBEHb (QUIIBTPALIMH YEPE3 TENO MIOTUHBI.

AKTYaJbHOCTh PadoThl. [ MAPOTEXHUYECKUE COOPYKEHHS HUMEIOT BBICOKHUI
YPOBEHb OTBETCTBEHHOCTH. ABapUU Ha HUX MOTYT COIPOBOKIAThCSA OOIBIIMMHU yILIEP-
0aMHU SKOHOMHUYECKOTO, COLMAIBHOIO U 3KOJOTMYecKoro xapakrepa. HecoMHeHHO,
BO3MOYKHOCTh aBAPUH U pa3pylIeHUI IJIOTUH HE MOXKET ObITh CBeZeHa K HyJto. Cre-
JIOBATEJbHO, IPU MPOEKTUPOBAHUU, CTPOUTENIBCTBE M SKCIUTyaTallMU MJIOTUH OCHOB-
HOU 3a71a4€il ABJISIETCSI CBEJCHUE PUCKA aBapuil K MUHUMYMY. JlJIsl 3TOTO HYKHO clie-
JIUTH 32 KOJJMYECTBEHHBIMU U KAU€CTBEHHBIMU MTOKA3aTEISIMU COCTOSTHUS THAPOTEXHU-
YECKHX COOPYKEHHUI, COOTBETCTBUS UX JOIYCTUMOMY YPOBHIO pucka aBapuii Ha ['TC.

AKTyaabHOCTh pa3pabOTKU KpUTEepUEB 0€30MaCHOCTH 0OOCHOBAHA TEM, YTO Ha
rojioBHOM y3ie Husa ['DC-2 kpurtepuanbHble MOKa3aTeNd 0 HEKOTOPBIM ITbE30MET-
pam He ycTaHoBJeHbl. [103TOMy BO3HHKIIa HEOOXOIMMOCTh B pa3pabOTKe U Ha3Haue-
HUU KPUTEPUATBHBIX 3HAYCHUH.

Heasimu HacTosIEei pabOTHI SBIISIOTCS:

OrneHkKa TeXHUYECKOTO COCTOSIHUS 3€MJISTHOM IUJIOTUHBI C JIEBOOEPEKHOM 1aM-
00i1, pazpaboTKa TEXHUUECKUX PEIICHUN 1Ji1 00ecTieueHus NalibHEeHIIe 6e30macHom
DKCIUTyaTallly, BKIIIOYask pa3paboTKy KpUuTepueB 0€30MacHOCTH.

JIiist peanu3anyy JaHHBIX LeJIeil B paboTe MOCTaBIEHBI CIEIYIONINE 3aAaH:

-M3y4nTh METOAUKU ONPE/IETICHUSI KpUTEPHEB O€30MaCHOCTH;

-M3yuuTh cocTaB KOHTPOIbHO-U3MepUTenbHOM anmnapatypsl (KHMA), yctaHoB-

JICHHOW Ha TUIPOY3JIE;



-CoOpaTh MaTepuasbl HATYpHBIX HAOJIOJIEHUN Pa3TUYHBIX KOHTPOJIUPYEMBIX
apaMeTpOB;

-BrInonHUTE GUIBTPAIIMOHHBIN pacyeT TUAPOTEXHUUECKOTro coopyxkenus Husa
I'9C-2;

-IIpoBecTH AMArHOCTUKY COCTOSIHUS 3EMJITHOM TIIOTUHBI;

-Pazpaborath kpuTepun 6€30MacCHOCTH.

JanbHeiliee pa3BuTHe padoTbl: PaboTa MOXET MOCIYXKUTh OCHOBOM K MpHU-
MEHEHHUIO ISl JMAarHOCTUPOBAHUA COOpYyKeHus. 1 k nanpHeuen apToMaTu3aliny Jini-
arHocTukd ['TC npennoXeHHbIM METOOM.

IIpakTuyeckoe npumeHenue: Pe3ynbraThl pabOThI MOTYT MPUMEHSITHCS IS
MPOTHO3a MOBEACHUS T€X WM UHBIX TAPAMETPOB, B 3aBUCUMOCTH OT BHEIIIHUX BO3/IEH-

CTBUHU U AL HA3HAYCHUA KPUTCPHUAJIbHBIX 3HAYCHUH JAUArHOCTHYCCKHX MoKazaresiei.



ABSTRACT

Master's thesis topic:Development of safety criteriafor Niva GES-2

The objectof the study when writing the work is the quantitative indicators ob-
tained as aresult of field observations of the soil dam of the head unit Niva GES-2

The subjectof the study was the effect of filtration on the dam body, the level
of filtration through the dam body.

The relevance of the workHydraulic structures have a high level of responsi-
bility. Accidents on them can be accompanied by large economic, socia and environ-
mental damage. Undoubtedly, the possibility of accidents and dam destruction cannot
be reduced to zero. Therefore, in the design, construction and operation of dams, the
mai n objectiveisto minimizetherisk of accidents. To do this, it isnecessary to monitor
the quantitative and qualitative indicators of the state of hydraulic structures, their com-
pliance with the permissible level of risk of accidents at hydraulic structures. The rel-
evance of the development of safety criteriaisjustified by the fact that at the head node
of the Niva GES-2, the criterion indicators for some piezometers have not been estab-
lished. Therefore, it became necessary to develop and assign criterion values.

The objectives of this work are:

Assessment of thetechnical condition of the earthen dam with the left-bank dam,
development of technical solutions to ensure further safe operation, including the de-
velopment of safety criteria.

To achieve these godls, the following tasks have been set in the work:

-To study the methods for determining the safety criteria;

-To study the composition of the control and measuring equipment, installed at
the waterworks;

-Collect materials of field observations of various controlled parameters;

-Perform filtration calculation of the hydraulic structure of the Niva GES-2;

-Perform diagnostics of the condition of the earthen dam;

-Develop safety criteria.



Further development of the work: The work can serve as a basis for use for
diagnosing a structure. And to further automation of the GTS diagnostics by the pro-
posed method.

Practical application: The results of the work can be used to predict the behav-
ior of certain parameters, depending on external influences and to assign criterion val-

ues of diagnostic indicators.
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BBEJAEHHUE

I'TC sABnSIOTCS CIIOKHBIMU MHKEHEPHBIMU KOHCTPYKLIMSAMHU. Pa3mep, uduciio
TUAPOTEXHUUYECKUX COOPYKEHUM PACTET MOCTOSHHO. [109TOMY CBOEBpEMEHHOE BBISIB-
JICHUE BO3MOKHBIX OTKJIOHEHU 0T HopMasbHOro coctostuus y ['TC npuobperaet oco-
OyI0 aKTyaJbHOCTb, T.K. aBAPUH CBSI3aHbI C KPYIMHBIMH MaT€pUATbHBIMU MOTEPSIMHU U
rubenbio JI0eH, a KpyIHbIE U3 aBapuil MOTYT HOCUTh XapaKTep HallMOHAIBHBIX Oe/-
CTBUH.

Bcero B Poccun Oonee necsatu Teicsiu 3apeructpupoBanHbix ['TC. M3 Hux
TOIBKO 44% MMEIOT HOPMAJIbHBIA YPOBEHb 0€30MacCHOCTH, OCTajbHbIE 56% COOTBET-
CTBYIOT IOHWKEHHOMY, HEYIOBJIETBOPUTEILHOMY U OITACHOMY YPOBHIO 0€30I1aCHO-
CTH.

B nannoit pabote paccmartpuBaeTcsi nuarHoctuka coctossuus Husa 'DC-2.
[IpennaraeTcss METOJ OLIEHKM COCTOSIHHSI C IIOMOLIBIO CPAaBHEHMS PACUETHOM M JKC-
IUTyaTalMOHHBIX JIETPECCUOHHBIX KPUBBIX, @ TAKKE C MIOMOIIBIO pacyeTa yCTOMYHBO-
CTH HU30BOTO OTKOCAa. METObI ITO3BOISAIOTAHAIN3UPOBATh CTEIICHD BIIMSHUS Pa3JINy-
HbIX ()aKTOPOB HA U3MEHEHUE KOHTPOJIUPYEMBIX MapaMeTPOB U HA3HAUYUTH KPUTCPUU

0€30MacHOCTU COOPYKEHHI.



3AK/IIOYEHUE

B nanHoii paboTe paccMOTpeHbI BOIIPOCHI, CBA3aHHBIE C TUArHOCTUKOMN COCTOSI-
HUS TUAPOTEXHUYECKUX COOPYKECHUM.

B kauectBe paccMmaTpuBaeMoro THAPOTEXHUYECKOIO COOPY>KEHHUS Obljia Bbl-
Opana rpyHToBas mwiotuHa Husa ['DC-2npoananu3npoBaHbl OCHOBHBIE CIIOCOOBI KOH-
TpoJist 3a coctostHueM ['TC U npeainoxkeHbl METOIbl, KOTOPbIE JHOHKHBI CITIOCOOCTBO-
BaTh 0e3aBapUIHON IKCILTyaTallil COOPYKEHUS.

OcHOBHBIE PE3yJbTAThl JUCCEPTALUOHHON PAOOTHI COCTOST B CIETYIOLIEM:

- beita paccMoTpeHa KOHTPOJIBHO-U3MEPUTEIIbHAS annapaTypa, UCIOoIb3yeMast
JUTSI MOHUTOPHUHTA cOCTOSsTHUS TUIOTHHBI HuBa ['DC-2. M3ydeHpl KOHTPOJIUPYEMbIe U
JIMAarHOCTUYECKHE MapaMeTphbl (KOJIMUYECTBEHHBIE U KAUECTBEHHBIE).

- [IpousBenensl pacueTsl N0 ypaBHeHUIO J{romton kpuBoil aenpeccun. CoOpan-
HBIE U NPOAHAJIM3UPOBAHHBIE JAHHBIE TOBOPAT HAM O TOM, YTO IUIOTHHA HAJEKHO pa-
0oTaeT Ha MPOTHKEHUM JJIUTEIIbHOMN dKCIuTyaTanuu. Takke Ha OCHOBE JaHHOTO pac-
4yeTa MOYKHO YTBEPKIATh O TOM, YTO aBapus npowusomenmas B 2016 r. HUKak He CBs-
3aHa C KPUBOU JIETIPECCHH.

- Ha ocHOBaHMM pacyera yCTOMYMBOCTHA HU30BOI'O OTKOCA IIOCTPOECHBI MaTeMa-
TAYECKUE MOJIEINIH, NO3BOJIIOIIME HAM U3YYUTh NOBEICHHUE IIOTUHBI MPU TOM HWIIU
MHOM HEPACUYETHOM CIIy4ae, a TAK)KE C BBICOKOM CTENEHBIO TOCTOBEPHOCTH IIPOTHO3U-
pOBATh IOBEIECHUE COOPYKEHU.

- {anbl pekoMeHaauuu no KOHTpoJiro coctosinus ['TC, HanmpaBIIEHHBIE HA TOBBI-
HICHUE €€ HAaJe)KHOCTU. Pe3ylbTaThl BBINOJHEHHBIX HCCICHOBAHUM 3HAYUTEIBLHO
YIPOIIAIOT OIeHKY TexHu4eckoro coctosiHust ['TC u genatot ee 60mee 00bEKTUBHOM,

d TaKXK€C YMCHbBIIAIOT BEPOATHOCTH aBapHU.
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