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SEISMOMETRIC SUPERVISIONS ON TOKTOGUL HYDROELECTRIC POWER STATION

V.I. Dovgan

1. 3emuerpsiceHusi. 3a epPHO C ampens 1o Jie-
kabpp 2015 . cucrema HabmroneHnit Ha TOKTOTYIb-
ckoii I'DC 3ammcana 48 3emmerpsicenuii. B mpene-
max 150 kM OT IUIOTHHBI OBIJIO 3apPETUCTPHUPOBAHO
27 TONMYKOB, W3 HHUX BOCEMb B paliOHE THIPOYy3ia,
ocTanpHBIC — yhaneHHble (Tabmuma 1). Bocempb 3em-
JIETPSICEHUH MOINIM OIIyIIaThCs Ha rpeOHe IIOTHHBI
C MHTEHCUBHOCTBIO OT 3.5 10 5 6aios.

B Tabnune | npuBeneHsl: nata, MECTHOE BpEeMst
(4ac 1 MUHYTA) 3alUCU 3eMIETPSICEHHUsS Ha IJIOTH-
He, KOOPJMHATBI, PHEPreTHUECKUH Kiacc (Jrorapudm
SHEPTUH 3eMJIETPACCHHS B JDKOYISIX), PACCTOSIHUE OT
TUIPOY3JIa IO STHIEHTPA (B KHJIOMETpax).

Ha pucynke | moka3aHbl KapThl SIHLEHTPOB 3ape-
TUCTPUPOBAHHBIX 3EMJICTPSCCHHUH (3 NCKITIOYEHHEM He-
MaTbCKUX). DMUIEHTPHI ABYX CaMbIX CHJIBHBIX TOIYKOB,
npom3ouIeIMx 26 OKTAOpst U 26 nexalpsi, yaaieHsl
ot wiotunbl Ha 610 u 570 kM cootBeTrcTBeHHO. W3-3a
PACTIONOKEHUS OYaroB 3THX 3EMJICTPSICEHMIT Ha OOIb-
ol TIyOMHE ceiicMIdeckne KoleOaHUs pacipocTpa-
HSUTICh HAa 3HAYUTENBHBIC PACcCTOSHHA 0e3 OOoMbIINX
noTeps dHeprun. Ha mioTuHe 3emieTpsceHus OIryIa-
JIMCh C MHTEHCUBHOCTHIO 110 4 OayutoB. CHEKTphI Kolie-
0aHMil — HU3KOYACTOTHBIC, THUIUYHBIC UIS yNAJICHHBIX

Pucynox 1 — KapTbl SIHUIEHTPOB 3allUCAHHBIX
Ha IUIOTHHE 3eMIIETPSICEHUM, ClIpaBa IOKa3aHa
OmMKHSS 30HA B IIpezienax nepsbix 50 kM

3emuierpsicernii. Takue KkomeOaHWS BO3ICHCTBYIOT Ha
IUIOTUHY LIEJMKOM M MEHEE OIACHBI JUIsl He€ M0 CpaBHe-
HHIO C BBICOKOYACTOTHBIMH, ACHCTBYIOITUMH Ha OTACNb-
Hble Ooku. [Ipu TaKMX HU3KOYACTOTHBIX BO3IACHCTBHSX
3HAQUUTEIIbHBIE CMEIEHUs] MOTYT IPOUCXOUTh MEXIY
OGopramMu KaHbOHA. B 4acTHOCTH, TpW 3eMIICTPSICEHUH
26 okTsi0pst oru coctaBuiy 0,77 MM.

W3 Bcex ONM3KMX M MECTHBIX TONYKOB IO YPOB-
HIO BO3/ICHICTBHA Ha THAPOY3E] MOXKHO BBIJICITUTH JIBA.
OpnHo 3emieTpscenue mpousonuio § uwoHs B 10 yac
50 MuH B 23 KM K CE€BEpO-BOCTOKY OT IIOTHHBI. MH-
TEHCUBHOCTbH KOJICOAaHHI B BEPXHUX TOYKAX Ha BHICOTE
825 M cocraBmsna 4-5 6amioB. MakcuMaIbHBIE CMe-
IICHUST HAOMIOANICh MEXIy ONOKaMH, TJe pacrolio-
JKCHBI IIepBasi M BTOpasi, BTOpPasi M TPEThsI TOUKH, U CO-
ctaBuiu 121 u 115 MUKPOH COOTBETCTBEHHO.

Bropoe pocTaroyHO CcHIBHOE 3eMIETpsICEHUE
nponsonuto 17 HostOpst B 23 waca 29 munH B 150 kM
oT TioTHHEL. PaccMoTpum 310 3emierpsceHue 06o-
Jiee JeTalbHO, IOCKOJIIBKY OHO BBI3BAJIO Pa3pyILICHUS
B snuIeHTpaibHoi 30He. [To manueiv UC HAH KP
MHTEHCUBHOCTh COTPSICEHMH B HACEJIEHHBIX IMYHKTaX
Jlarnan, Kapa-Cerer, bek-/Ixap nocrurama 7 Oai-
noB. Ha mnoTuHe 3eMIIeTpsCEHUE 3aMUCaloCh OBYMs

Pucynok 2 — 3anucy npoJobHbIX BOJH (cIeBa)
U IIOTIePEYHBIX BOJH (CHpaBa) BO BTOPOH
U JIECATOM TOUKaX HAOIIOICHUI
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Tabnuna 1 — KaTtanor oCHOBHBIX ITapaMeTpOB 3eMIICTPSICEHUIA,
3aperucTpUPOBAaHHBIX 3a IEPUO/I C arpelis 1Mo nexadps 2015 .

[ara Bpems [Hupota [Jonrora Kitace Paccrosinue

1 9 anpenst 14 yac 14 mun 37.47 71.62 12.4 480

2 14 anpens 20 gac 19 mun 413 73.0 9.3 55

3 25 ampens 12 gac 49 Mun 28.27 84.78 17.5 1800 (Hemaui)
4 26 ampenst 13 gac 13 mun 28.27 84.78 ~16.0 1800 (Henau)
5 27 anpens 11 gac 44 muH 41.75 72.71 5.6 10

6 27 anpens 11 gac 49 mun 41.74 72.75 5.5 10

7 28 ampenst 11 yac 04 mun 37.56 71.33 12.1 440

8 1 mast 16 yac 16 mun 41.65 72.56 6.2 13

9 2 mast 11 vac 48 mun 39.74 74.05 12 250

10 9 mas 02 gac 25 muH 39.48 75.13 9.6 330

11 12 mast 13 vac 09 Mun 27.83 86.14 17.5 1800 (Hemaur)
12 13 mas 03 yac 21 mun 27.83 86.14 =15 1800 (Henau)
13 17 mas 17 yac 59 mun 41.62 71.42 10.1 100

14 18 mas 02 yac 52 mun 41.58 72.69 5.1 9

15 30 mas 17 gac 31 mun 27.83 86.14 =15 1800 (Henaux)
16 31 mas 02 gac 37 Mun 38.82 72.46 12.6 315

17 2 WIoHS 02 gac 31 mun 38.46 71.46 12.1 370

18 8 uions 09 yac 30 mun 36.58 70.85 12 590

19 8 uions 10 gac 50 mun 41.77 72.86 10.6 234

20 10 nronHs 01 gac 56 mun 41.72 72.61 6.3 9.8

21 14 nronst 21 gac 35 Mun 41.75 72.71 7.6 13

22 18 nroHs 02 gac 13 mun 43.03 70.16 10.3 270

23 30 uronst 04 vac 08 MuH 37.01 71.05 13.9 520

24 10 urons 06 vac 32 MmuH 41.07 74.0 10.8 136

25 10 aBrycra 16 yac 06 MuH 36.71 70.95 15 550

26 10 aBrycra 18 wac 31 Mun 41.06 74.04 10.9 140

27 22 aBrycra 07 gac 50 MmuH 38.19 73.94 10.9 400

28 29 aBrycra 05 vac 02 MuH 41.27 73.73 10.6 105

29 31 aBrycra 22 yac 15 mun 39.39 73.07 11.9 260

30 2 ceHTs0pst 01 gac 18 mun 37.34 69.98 13 550

31 10 cenTa0pst 03 yac 5 mun 36.32 70.57 12.6 624

32 12 centaopst 04 gac 49 mun 41.56 72.69 8 11.4

33 20 ceHTa6pst 22 yac 09 mun 41.11 73.47 11.2 119

34 22 ceHtbpst 23 yac 43 muH 41.29 71.9 11.2 82.3

35 2 OKTAOpst 03 yac 41 mun 41.12 74.05 9.5 135

36 20 okTs0pst 08 vac 15 mun 41.7571 72.8555 8 30

37 21 oxrs0pst 23 yac 30 muH 41.7517 72.8058 6.5 18

38 26 oxT0ps 15 gac 10 mun 36.51 70.88 15.2 610

39 14 HOsOpst 11 gac 10 mun 41.5184 72.7136 7.5 12

40 17 HosiOpst 23 yac 29 muH 40.38° 73.09 14.2 150

41 20 HosiOpst 10 yac 46 mun 40.68 73.28 11.2 120

42 21 HosiOpst 06 vac 15 mun 41.7259 71.2814 11.4 124

43 21 HosiOpst 08 wac 36 mun 41.72 71.58 10 100

44 24 nosiOpst 20 yac 46 MuH 40.42° 73.25 11 150

45 1 nexabps 12 vac 13 muH 41.2028 73.1892 12 65

46 11 nexabpst 09 yac 50 mun 41.5103 73.0096 9.7 35

47 13 nexaOpst 05 vac 02 mun 41.6621 73.2119 9.8 50

48 26 nexabps 01 wac 17 mun 36.71 70.93 15.4 570
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Pucynok 3 — Pacnipenenenne MHTEHCUBHOCTH 110 TELy
IUIOTHUHBI TIPU BCTYIUIEHUH MIPOJOIBbHBIX BOJIH

(haiitaMu — BCTYIUICHHEM MPOOIBHBIX U IMTOTICPEUHBIX
BOITH (PHCYHOK 2).

MaxcuManbHble KOIeOaHWS TPH MPOXOKICHUU
MIPOIOTBHBIX BOJH Yepe3 IUIOTHHY HaOIIOMaNCh BO
BTOPOM IEHTPAIbHONW TOYKE W Ha IpeOHE U COCTaBHU-
mu 2.5 u 2.8 6amna cooTBeTCTBeHHO. Maruutyaa Mu
C y4eTOM CHEeKTPaIbHOTO COCTaBa M3MEHsIACh B Ipe-
nenax ot 3.48 — B neBsTOM Touke 10 3.92 — Ha TpeOHE
(pucyHok 3, Tabnmma 2).

Tabmnwuma 2
Ne Toukn bann no ckopoctu Maruutyna, Ma
1 2.2 3.69
2 2.5 3.82
3 2.4 3.70
4 1.9 3.49
5 1.9 3.59
6 2.0 3.63
7 1.8 3.62
8 1.8 3.52
9 1.7 3.48
10 1.7 3.53
905 m 2.8 3.92

VIHTEeHCHBHOCTD BO3ICHCTBHSA Ha IUIOTHHY IIO-
MIEPEYHON S-BOJHBI BBIIIE MPOAOIEHONW P-BOTHEI (pH-
CYHOK 4, Tabnuna 3).

Tabmuma 3
No Toukn ba no ckopoctu Marnutyna, M
1 3.6 4.04
2 4.0 4.13
3 33 4.02
4 3.1 3.84

PucyHnok 4 — PacnipesiesieHne MHTEHCUBHOCTH KoJieOaHH
Ha TUIOTHHE IIPU IIPOXOXKIECHUH MONEPEUHBIX BOJIH

5 3.2 391
6 32 3.93
7 3.1 3.91
8 3.1 3.82
9 2.8 3.78
10 3.5 3.86
905 m 4.4 4.24

[Ipn mpOXOXACHUH IOMEPEYHBIX BOJH MakK-
cUMallbHbEIe KoJieOaHusl HaONIOmaduch TaK e, Kak
U TIPU IPOXOXKICHUU MIPOJOJIBHBIX, BO BTOPOU TOUKE
n Ha rpebHe u cocraBw 4.0 u 4.4 Gamna coot-
BETCTBEHHO. Maruutyna M m3MeHsIack B Mpeae-
max ot 3.78 — B neBATO# Touke 10 4.24 — Ha TpebHE
(Tabmuma 3).

B tabnuie 4 npuBeneHbl OCHOBHBIC MapamMeTphI
CMCIIICHHSI IIBOB MEXIY TOYKAMH HAOIIONCHHHA MpH
MIPOXOXKJICHUY Yepe3 IUIOTHHY ITOTICPEUHBIX BOJH.

MaxcuManbHBIE CMEIIEHHS 0 By HaOIroma-
JUCHh TI0 HANpPaBICHHUIO BIOIb TCUCHHUS MEXIy OJ0-
KaMH, B KOTOPBIX PAaCIOJIOKEHbI | W 2 TOYKH W CO-
crapmwin 0,16 Mmm. PackpeiTie mBa Mexay Onokamu,
B KOTOPBIX PACIIOJIOKCHBI TIEpBasi M BTOpasi TOUYKU Ha-
ONIONEHUI W TPOCKIIMU JBM)KCHUS IIBa HA TPH ILIO-
CKOCTH, ITOKa3aHbI Ha PUCYHKE 5.

OTHOCHTEIBHBIE CMEIICHUs OOPTOB KaHBOHA
(Touku 4 1 8) B BEpTUKAITHLHOM HAaIPaBJICHUU COCTa-
Buin 0,18 MM, OTHOCHUTEIIBHOE CMEIIEHUE MEXIY
OTIOPHO¥M TOYKOW W OCHOBaHHEM B HAIpPaBJICHHUH
Broab TeueHus — 0,26 mm. B macmrabax camoi
IJIOTHHBI 3TO OYCHBb MAallble BEIWYUHBEI, KOTOPBIC
HE MOTJIHM BBEI3BATH B COOPYKCHUU 3aMETHBIX W3-
MEHEHUH.

Ha cnekrpax He HaOIOmACTCsl OCTATOYHBIX SIB-
JICHHUH: MOCJIC 3eMJICTPSICCHUST YPOBCHB IIIyMa BO3Bpa-
TWJICS K HOpME (PUCYHOK 6).
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Tabmuua 4
OTHOCHTEBHBIE IBIKSHUS MO IIBAM
Cwmemenne, MM: Makec. Mum. Cymm.
Toukn 1, 2 mo “X”: 0.0207393 -0.0356273 0.0563667
Touku 1,2 mo “Y™: 0.0922702 -0.0679007 0.160171
Toukwu 1, 2 o “Z”: 0.0296067 -0.0333643 0.0629711
Touku 2, 3 mo “X”: 0.0324463 -0.0188823 0.0513285
Toukwu 2, 3 mo “Y™: 0.0450025 -0.0674319 0.112434
Toukwu 2, 3 o “Z”: 0.026598 -0.0303884 0.0569864
Touxku 5, 6 mo “X™: 0.0208444 -0.0262344 0.0470788
Touku 5, 6 mo “Y™: 0.0393502 -0.0254415 0.0647917
Toukwu 5, 6 o “Z”: 0.0355117 -0.0273849 0.0628966
Touxku 6, 7 mo “X”: 0.0139226 -0.0165541 0.0304767
Touku 6, 7 mo “Y™: 0.0242967 -0.0277557 0.0520525
Touku 6, 7 o “Z”: 0.0242101 -0.0156585 0.0398687

Pucynok 5 — PackpbIThe 11Ba MeX 1y Toukamu 1 u 2
U NIPOEKLUY JBUKEHHS TOYEK Ha TPU IIOCKOCTU

Pucynok 7 — 3anuce aBapun BO BTOPOH, IIECTOH
1 1eCATON TOYKaX IUIOTHHBI 110 TPEM COCTABIIAIOIINM

Pucynok 6 — MakcuMabHbIE CIIEKTPbI
BO BTOPO# TouKe 3a riepuoa 17—18 HosiOpst

Pucynok 8 — Pacnipesenenue HHTEHCUBHOCTH
KOJIEOAHHH IO TEIy IIOTHHBI
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Pucynox 9 — Pacripeznenenue CHeKTpanbHOR
MarauTyasl M 1o teiry mIoTHHBL

Pucynok 10 — Ciekrporpamma 3arvicu aBapuu

Tabmuna 5 Tabmuia 6

Ne Toukm oain (MSK-64) Ne Toukn Mz
1 0.9 1 3.73

2 1.5 2 3.97

3 0.5 3 3.58

4 0.2 4 2.98

5 0.3 5 3.27

6 0.4 6 3.53

7 0.4 7 3.27

8 0.1 8 2.61

9 0.8 9 3.87
10 0.1 10 2.64
905 m 2.5 905 m 4.30

B wuenoM, BoO3melcTBHE 3aperHCTPUPOBAHHBIX
B 2015 . 3emineTpsicenuii ObIIIO Ha MOPSIOK HIDKE pac-
YETHOH NMPOYHOCTH THAPOY3Ia.

Pucynok 11 — CnekrporpaMma 3amucu
aBapuu B TPEXMEPHOM H300paKeHUU

2. CoObITHS, He CBSI3aHHBIE € 3eMJIETPSICEHH-
samu. C 24 anpens mo 28 mag 2015 r. Ha muioTHHE
ObUI0 3apeructpupoBano Oosee 100 coObITHii, HE
CBSI3aHHBIX C 3CMIJICTPSICCHHSIMH W ITyCKaMH THIPO-
arperaroB. Bce oHM MMenH BUJA PE3KUX HMITYIBCOB,
OJWHOYHBIX WMJIM HECKOJBbKMX Ha OIHOHW 3alMCH.
JMmMTeTpHOCTh TaKUX WMITYIBCOB COCTABHJIA OT Jie-
CATBIX JIOJI€H CEeKyHJIbl JO0 JABYX CEKyHI. Bbicoko-
YaCTOTHBIN COCTaB KOJICOAHWII MPH ITUX COOBITUSIX
BBI3BIBAJI 3HAYUTEIBHYI0 WHTCHCUBHOCTH KOJICOAHMIA
B BEPXHUX TOYKAX IIOTUHBI — 10 TPEX OasioB u 0o-
nee. [Ipu 3TOM MakCUMaJIbHBIE KOJIEOaHUS TS OOITh-
e 9acTu cOOBITHH HAOMIONAINCh BO BTOPOW TOYKE
no cocrapisromieii C-KO — Bmoas Teuyenwsi. Takwue
COOBITHSI, CBSI3aHHBIC C TEXHOTCHHBIMHU MPOIIECCAMHU
HA TUTOTUHE, 10 YPOBHIO BO3JCHCTBUS COM3MCPUMBI
C MECTHBIMU 3€MJICTPSCCHUSMU.

ABapus Ha TokTtoryiabckoii 'IC. ABapus mpo-
n3onuta 23 nexadbps B 08 wac 01 MUH IO MecTHOMY
BpEeMEHH. 3aNuch aBapuy MPUBEACHA Ha PUCYHKE 7.
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VHTEeHCUBHOCTh BO3JICHCTBUS aBapuH Ha Te-
JI0 IUJIOTHUHBI Oblla HE3HAYUTEAbLHON: MaKCHMallb-
Hass WHTEHCHBHOCTHL KojeOaHuii HaOIromazachk BO
BTOpPOIl TOUKe M Ha IpeOHE IUIOTHHBI U COCTaBHIIA
1.5 u 2.2 Gayna COOTBETCTBEHHO (PUCYHOK 8, Ta-
omuna 5).

MaruauTtyna Mz ¢ y4eToM CHEeKTpajIbHOTO COCTa-
Ba M3MCEHSJIACH B TIpefienax oT 2.61 — B BOCBMOIt ToUKe
10 4.30 — Ha rpebHe (pucyHOK 9, Tabnuia 6).

OcHoBHast 3Heprus BiAeMIach Ha yactote 100 Iy
U B HU3K0uacToTHO# obmactu 0—50 'y (pucynku 10, 11).

ABapusi He TIOBIUsIIA HA YCTOMYMBOCTD IUIOTHHBI.
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