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A RESEARCH OF POWER CAPACITY OF ‘TRYNIG’ COMPONENTS

The article deals with the resuits of power capacity research of basic bearing component and joints
of ‘Trynig’ life-saving appliance. The choice of a working stress on a component and recommendations
for their performance parameters’ improvement of its parameters are given.
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JOCIUTKEHHSA CENCMIYHOIO CTAHY IHKEHEPHHX OB’€KTIB
3 BPAXYBAHHSIM BIITHBY TEPMIYHHX E®EKTIB HA IPHKJIA/L
YOPHOBWILCEKO! ATOMHOI ETEKTPOCTAHIII

TpencTapneHo MiAXig MOZENIOBAHHA XBWILOBOTO NI B CEHCMO-TEONOTIIHOMY PO3pizl 2
BpaXyBAHHAM TEMNEPATYPHOTC BIUIABY HA KoJiBaHAN B o0facTi AOCHAKYBAHOTO O0'€KTa METOHOM
cKiRYeHMX egeMeHTiE. IIpopemeHo MaTeMaTHdIHe MOASMIOBAHHA CeitcMIiTHOTO XBWIBOBOIG HOMA B
OEpeTHHI 36MHOI KOPH B OKOMi OyAiBeNBHOI CTPYKTYPH 3 METOH) BHEUEHHA BILIMBY KOXFBAaHB TA X
CHEKTPANBHEX XAPAKTEPHCTHAK KA iMReHepHY CUOPYAY. 3a NPHKJIAI B3TTHNR MOJSTLHHN MepeTHH 3eMHOT
KOpH Mk YepHOGILCEKO) ATOMHOIO SICKTPOCTAHILED,

Knwouosi chosa: mMatemaTAaRe MOACIIOBARHS, ceHcMiTHE XBRITRORE TIONE, ATOMHA €lICKTPOCTAHILI,

MinmicTs IFKSHEPHAX CHOPYA 3HAYHOIO MIPOIO 3ae)XHThH Bif iX OCHOBHM — 0CAIOBOI TOBIU
3¢MHOI XOpH, Ha ki postamoBano 3a0ymoBy. CelicMigni XBHILOBI [IOAS BHHUKAIOTH 1 OpPH
BeoOXIZHOCTI PEECTPYIOTECH B 3a0aHOMY CHEKIPANBHOMY AialiazoRi HABKONO imDKEHEpHHX 00°€KTiB.
Biums HeOmHOpIAHOCTEH Ta PO3NOMIB 3¢MHOI KOPA HA PE3VIBTYIOUE IOMe MOXe 30UIBIMyBaTH Horo
aMILTITy/(He 3HAYCHHS B NSCATKH PasiB, MO MOXC COPUYMHWTY NpH HEMpaBHIPHOMY YSBICHHI IIPO
Oynmosy 3emHOI TOBHI Hemepenfaveni karacTpodiumi pesyisrard, ocofiMBO 3  BIUTHBOM
TeMIneparypusx edekTiB. Aapil mos’s13ani i3 celieMivHicTIO, MO BiNOyBAIOTECH HE TUBKH B CefcMOo-
HeOe3nednnx perioHax, 30KpeMa, PR HasBHOCTI KapCTiB, Wi HOPOMKHHH, SKi MOXYTH 3alOBHIOBATHCEH
1NI3eMHUMH BOJAMH, BKA3yIOTh Ha MPAKTHUHY HEOOXiHICTE BHBUCHHHA IIPH [HOMY CeHCMIUHIX mofiB
i IX BIUIMBIR Ha IMKCHEPHI CHOPYAH. BaXIMBAM MCTONOM TaKmX AOCTIDKEHE € MaTreMaTHuHe
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MOACIIOBAKHSA XBIIBOBOIO L0/, IO 3YMOBNICHE TIIMOAAHOK GyIoBOXO 3eMHOT XOpH B celicMigroMy,
IEKCHEPHOMY, AKYCTMYHOMY aNasoHaxX Ta MPAKTHUHOKW HENOCTYIHICTIO NOCITITHHX 3pasKiB g
fe3mocepeAHEOr0 eKCIISPAMEHTAIHOTO BHBICHHSA, OCOGIMBO IS TAKKX EKO-HeGesIeTHpX 06 exTiB,
SKAMH € aTOMHI cTanuii,

[TepeBaroio 9MCENFHOIO MONEIEOBAHES METONOM CKiHUCHHX E€NEMEHTIB (MCE) e moxmusicTh
BHBIHTH CYKYHHICTb IIONIB HANpyXeHb, AedopMauiil 1 nepeMimens, a Takox ix 3MIRY B gaci s
IMAPOKOTO KIIACY HEOXHOPIAHOCTEH 0e3 CYTTEBHX 3aTpaT Ha 3MiHy aJTOPHTMY.

Y nifi poOOoTi IUBIXOM MAETeMATHYHOTO MOZEIIOBAHHS XBEHOBOIO Hojmr MCE 3MIHCHIOCTRCS
BUBYEHES CEHCMITHOTO TOMS Ta OCOOMMBOCTEH HOIO CIEKTPAILHEX XApaKTEPHCTHK Y Teoioro~
reoisuamHoMy HeperHHi B ofmacTi imxeHepHOTO 0f’exTa, sKuM € UopHOBHILCEKA ATOMHA
enexrpoctaniiia (YAEC). 3 Me1010 cTBOpeHHN po3paxymkoBoi Mozem o6’cxTa CITOYATKY 3aIacThCa
PO3LOJIN 3HAYSHE HPYXHUX NApAMETPiB ¥ MiBIPOCTOPi: MBHAKOCTEH MO3MOBXKHIX i MIOEPETHHX
XBEIb (MofyniB IOura, koediuientis ITyaccona), rycTiH, xoedimieHTiR 3aracamus MO3NOBKHIX i
TOTEPCIHEX KONABAHD ¥ CEACMITHOMY PO3Pi3i. BpaxoByerscs BIUIMB DKepea MOXITMBAX HANPYKCHD
i cH y miBUpOCTOPI A 6Y7I0B0I0, BILTHB TEMICPATYPHHX JUKEPE TA IPAHHMYH] YMOBH, SKi 3a1210ThCA
I TIepeMilneHb, AeopManiil Ta HAIPYKEHb y NEBHAX BU3HAYCHAX HA OCHOB AHANI3Y Te0JIOriYmIX
CTPYKTYp ¥acTHHax mojieni. IIpoBomsThes pospaxymidr HONs CHEKTpiB MOXUTHBHMX NepeMimieHb
(redopmauili, HaIpyxeHb) y Momenmi 3 Bi3yanisamicro OTpHMamEMX pesymbrariB s ixX aHANI3y Ta
HeoOXiHoi xopexmii muIXoM 3MiHM KpalioBUX YMOB (BXiZuuX AamnK). MomeNOBaHHS XBETHOBOIO
O UULIXOM BUPLICHHS NpsaMol unamivnoi zanasi cefieMiku MCE nosponse B paiioni YAEC
BHBUMTH BIUIMB AMHAMiYHMX NapameTpis, YTOUHHTH iX 3Ha9eHHA 3 BPaxXyBaHHSM ocoOmmBocTeli
CTPYKTYPH CEPEJIOBHIR, HAlPY:KEHO-AePOPMOBAHTH CTaH 3eMHO] KODH, OLIHATH JEHAMITH] NPOLECH
Y BHUGIKY MOXJIHBUX CTPYHIyBaHb, BHCHOBKH TIPO pO3NOMLI MOXIIMBHX KONHBAHD NEpEMIINEHH
FAOTH 3MOTY creljaiicraM 3 imxesepuol celicMixu BEGpATH BiNOBLARWN MeToN MATPHMEKH,
BIHOB/CHH 1 HEOOXiITHi IepMAHCHTHI 3aX0H 110 YCYHEHHIO HeGe3IeKy pyHyBatHs CIIOPYIH.

PospumyTaif CcKiHYeHO-eNeMEHTHMN OiAXin Nokasye edeKTHBHICT:E METONONONT BHEIEHHS
CHEKTPiB XBHJIBOBHX TIOMIB y BHNAAKY IHKEHEPHHX O6’E€KTiB, OTPHMAH] pe3yILTaId BHSARISIOTH y
CIICKTPAJILHAX OONACTSX 3HAMHUI BIIMB HPO3OPOCT NEPETHHIB AUIS KOMMBAHE B pajioHi 06°€XTiB y
coekTpasbioMy mianasoni no 100 I'm. Cyre MCE nomirae B anpokcumanii HenepepBHAX BEIMYUH,
SKAMH € NoNA fiehopmallil, HANpyKeHb, KyCKOBO-HETIEPEPBHUMH (YHKIIAMK HA CKIRYEeHIH KLTBKOCTL
ninobmacrell — enementin. TakuME (YHKIIAMHA € NOMIHOMH, INO BA3HAYAIOTHCH U KOJK-HOTO
ENeMCHTA 1 MAGHPAIOTECS TAKHM HHHOM, MoG 30epiranach HenepepBHICTL ATPOKCHMOBAHOT HEMH
BOIIMHA Ha eeMeHT!. Bubip nopsmcy momimoma sanmexwrrs Bif nocrasnemoi samadi i popme
eIeMERTa, KUTBKOCT Byanis B enementi. Tomy ui dyrxuil nasusarots dysxmiavu dopmu.

B nasomMy BrnanKy HeniepepBHi 3HaYCHHT BEKIOPA TEPeMilIeHb aIpOKCHMYIOTHCH THCKPETHOIO
MOJeJ/UL0, IO BYAYeThes Ha KNaci NMCKpETHO-HenepepBHHX (YHKIjH, BH3HAYeHyX Ha CKiHIEeHOMY
THCITL eJIEMEHTIB. S MUCKpeTHO-HeNepepBH] GyHKIIT BUKOPHCTOBYIOTECA KBa/IPATHYUH HOMHOMH, SXi
3a0¢3MeUYIOTE HETCPEPBHICTh AUPOKCHMOBAHMX BEJMYAH Y By3lax posbuTIZ. B Pe3YIBTATI
OTpHMREMO CKIHGEeHY CHCTeMY nihifmux amreGpaidHux pisHAHE BiTHOCHO MIOGANTBHOIO BEKTOpa

BY3NOBHEX mepemimerns U [1], sxa s MATPUYHOMY IPEACTABICHHI Mac BHJ

Kil=F, (1)
ge K — MaTpuis KOpCTKOCTI cucremu, F — BCKTOp BY3NIOBHX CHI. BexTop B mpaBiil gacTHHI
PIBHAHHS MOXHA 3aNACATH K KOMIO3HIIO NEKLTBKOX JOIAHKIB:

F=FE +F+F, 2)
ne I_*:'V — o0’eMHi crm, FS — TIOBEPXHEBI CIUMA i }_f; — CHJTH, IO BUHMKAIOTE ¥ PE3yJIBTAT] TEIJIOBOIO
posmmpeHHd. Baxozxsaau 3 3axony ['yka B opmymrosansi [2]:

&=D(F-8°), 3)
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MOXEMO 3aHCATH
F, = |(BN) D&°av, ()
Vv

e D ~ MaTpulld NpyXHHX XapaKTepPHCTHK enemenTa, B — anbepenujamemuii omepaTop, mo
OITACYE 3ANICXKHICTh MDX HAOpYXCHHAMH i Je(opMalisMH Ha enementi, N — Matpuna dymxmiif
opMn Ha enemenTi, £ — BekTop AedopMamiil Ha eNeMeHTi, & — BEKTOp HANPYKEHD Ha eJeMEHTi,
£% — pexrop AeopMarifi, BEKIHKAHUX 3MIHOIO TEMIIEPaTYPH Ha €lIeMeHTi, AKHi MOXHA 3aMACcaTH
Y BAIISEAL

E* = AT £, (5)

Tyt o — xoedimienT remneparyproro posimipenns ma eneMenti, AT — smida TemnepaTypy i § —
BEKTOP, SKMH IIOB’SI3y€ TEMIICPATYPHE POINIMPEHHS HA €IEMEHTi 3 BY3IOBHMH AehopManismMu.
IHrerpysanns B (4) NpoBOAMTECA 10 eneMeRTy. BexTop mepemimenss ¢opMyeTscs BHACTINOK
CTBOPEHHS aHCaMOJE0 IO BCHOMY JOCIILIKYBAaHOMY pPerioHi.

TaxuM quroM B piBEAHHI (1) BpaxoByeMo He n@ine o6 eMHi Ta TIOBEPXHEB] CHNM, ale i CHIH,
OB’ g3aHi 3 edeKTaMe BIUTMBY 3MiHH TeMIepaTypH 3aICKHO Bill KOOD/IHHAT.

Ha ocHoBi npruwary 1’ Anamfepa iHepuiiHi i IMCHIATHBHI CHM PO3NOALIEH mo 06'eMy,
OTKE MOXYTh POSTIAIATHCA AK dacTuHa of'eMuux cmn [3]. Bassmm go ysarm imepmiifsi
IDACHIIATABHI KOMOOHEHTH 08'eMuoi Crimt y mpaBi#i wacrtmi pisrocti (1), oTpuMyeMo piBESHHS
pyxy B MarpuaHiil GopMi AN MeTOXY CKIHYEHHX €IeMEHTiB

MU +CU+KU =F, (6)

#e M — marpuns Mac cucremd efreMentis, a C — MaTpHIs, fka Bpaxosye pemudysadps aGo
saracawBsd. Jiui iATerpypaHHs piHsHasd (6) MO dacy BHKOPHCTOBYETHCA iIepaliiiHa cxema,
po3pobncHa asTopaMm [4, 5, 6], AKa 3afesmedye MOXIHMRICTL MOZEMIOBATH XBEUIBOBI TIONA B
HeoOxinmoMy mianazoni wactoT. Ha ocHOBI po3poGieHOro amropuTMy CTBOPEHO KOMIUIEKC
IporpaM, SKEM TPOBEACHO MOJSTIOBAHHA, DBpaxyBaHHS CHJI, COPHYHHERMX 3MIiHOKO
TEMICPATYPHOTO NOJiA NPOBOJHTECA B 3alEKHOCTI BM 3aJaBOTC0 DPO3HOALTY TEMIEpaTypdH B
3aT€KHOCTI BiY| KOOPIHHAT.

PosrisreMo 3anady BH3HA9eHHS IepeMimeHs, NedopMalii | HAIpyXEeHb Y Mexax IHiHHOl
TEOpii MPYXHEOCTI HABKOJIO MONEPEIHO] HEOAHOPIXAOCTI B MacHBi TipChKIX IOpiM, HA SXHH IiOTH
OeBHI 30BHINMEI cHmM (U¢ CHNH B HanpiMky oci OX, sxi MOAEMOITL BB 30BHIMIEHROrO
CepefOBHINA Ha POIIIIAIYBAHY MO, CKITISHOTO Iepepisy); CepenOBUIIE BRAKAEMO ONHOPITHUM
B30BX oci OY. PosrmagaeMo BepruxansHuil nepepis cepenosuma o miomusai XOZ, ne sicy OZ
HanpsMiIeHa Briub gocmimxysagoro Tina, a OX 36iracTbes 3 JEHHOO HOBEPXHEK CEPENOBHINA.

Ha puc.1 mopano reoMeTpHYRi Po3MIpH MoZek po3pisy 3eMHOT kopH mif YopHOOHIBCEKO0
ATOMHOXO €JICKTPOCTAHIIEIO 3 HAHECEHHMMH JAHHAMIYHMMH CeHCMIYHWMH XapakTepHCTHKaMH
TOPH30HTANEHO-HEOMHOPIHUX MApiEB.

Jxepeno — BepTHKambAA cuna 3 TpuBatictio 0,008 ¢ zie Ha HHKHIN rpaHmni MiBIpPOCTODY,
MO MOJEIIOE INIOCKY XBHJIO, sIKa MOMIMPIOETHCS 3 rmOuHA, TepMiuni BILIMBH MOJETIOIOTHCS 3
BpaxyBaHHSM BIUIKBY TEMOECPATYPHUX JKEPEN Ta MPHPOAHOIO PO3NOALTY 1X 3 rimbuHoko [7]. s
paifory YoproOunscekoi AEC Ha3saHi 3MIiH# CTAHOBIUITE 3aIEKHICTE TEMIEPATYPH Bill ITHOHHEH 2
rpan llemecia Ba 100 M. BimnosizHo BpaxosyioThes ycepemHeH] 3HAYEHHES TEMNIEPaTyPH B ILUTACTAX
i3 3pocrapuaM roabum. OcTanHe TPU3BOIUTS O BIUTHBIB Ha po3nogin AedopMaiil 1 cu 3rigao 3
dopmynamu (5) 1 (4) Ta 3abe3neayernes A POMIAHYTOrO TYT BUNAAKY HeifeadbHol IPYKHOCTI
YCepeIHERNM 3HAYeHHsMM KoedillieHTa TeMIIepaTyPHOTO PO3IMIMPEHES Ha eleMeRTi o ~ 107 rpax’.

Ha simmani 600w Big xpato Mogem 300pakeHO BHABNEHEH Yy pesylpTaTi cecMivrmMx
HOCIImKEHs DPO3NOM Yy 3eMuili kxopi mix cTaEmiero: MopgeneHi TORMIMHA posnoMy — 10 M,
HPOTAXKHICTE — 140 M; XapaKTepHACTHKH pO3JOMY: IMBHAKICTS MO3HOBXKHIX XBHIE — 2150 Mm/c,
TIOTiepedHIX XBIIE — 1610 M/c, TycTuna — 2280 xr/v’, [Ipuiivasdi posmiimeni Ha BUISHIH TpaHALi 0
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TOPH30HTAN 3 KpokoM 4 M. 37iHCHIOEMO pO3paxyHKH 1LOJA COEKTPIB MOMUMBHX II€peMilIeHb
(medopmarii, Haupyxkens) y Momeni 3 Bi3yamizauiero OTPHMAREX Pe3ynbTaTiB B iX aHami3y Ta
HE0OXIAHOT KOPEKMIT MULTXOM 3MIHH KpafioBHX YMOB {BXiHMX Janux). MoZiemoBaHAs XBATLOBHX
IOJB MIBIXOM BAPIMIEHHS OPAMOi AEHAMidHO! 3apaui ceficmixn mae 3MOry B palioHi imxenepHoi
Oynosn YAEC BHBYHTH BIUIMB THHAMITHHX IAPAMETPIB, YIOUHNTH IXAE 3RAYSHHA 3 YPaxXyBAHHAM
OCOOMMBOCTEH CTPYKTYDH CEpEZOBHINA, HANPYKEHO-AehOPMOBAHM CTAH 3eMHOY KOpH, ONiBHTH
AMHAMIYE] IPOLECH y BHIIA/IKY MOXKIMBEX CeHCMITHEX CIpYIIyBaHh Ta TePMIiYHHX BILTHBIB.

Y smmanky YopmoGumechroi aToMHOI emexTpocTammii (prc. 1) HOCTUDKEHHS BHKOHAHO
aBTOpaMH y HA3LKOIACTOTHOMY celicmonebesneynoMy nianasosi [4).

Onepxani pe3syJNsTATH YHCIOBOIO MONEIIOBAHHS Ta eKCOCPHMEHTANBH] JaHi 3acBiauyIoTh
HEOGXINHICTP BHKOHAHHA JETAIBHINIOro, (30KpeMa, Y cexTpankHit obnacti) BHBYenHs
XBHIEOBOTO HOJE HiT CKIATHOIO B imKeHepHOMY IUlami KoHcTpykmiero, 1l{ozo ILOTO, 3 METOIO
BUBYCHHS BIUIHBY CTPYKTYPH 3€MHOI KOPH INA CTAHOICH0 HA KOJHRAHHS HA HCHHIN MOBEPXHI
CCpPEOBHNIA HPOBEACHO YHC/IOBHA CKCUEPUMEHT Y BUNIAAKY, KOMM IUTOCKA XBHIIS HAAC 3 MIHCHEH
miBNPOCTOPY (i3 poamMimenHAM Jkeper No Ml celicMiusoro pospisy).

0; e = P AR e L ra———

Vp=244 ¥5=183 Ra=16¥D

0] . Vp=264 Vs:213 Ro=1910

Vpcd06 Ve=305 Ro<1830

_ -
ReRED) (oo

Vo=22178V5=1708Ro=2508

Vp=463ERVES3AT 1]

3 S — o ..ls; oo " ’m‘ e pe——— _!, (M)

Puc. 1. Pospiz 3emnoi kopu nio ToprobunsceKoio anomuow CAEKMPOCMAHUIEID,
Io xogpounamnux ocsnx noxazani posmipu modeni, e mempax. Ha 300paNcenni pospizy
cepedosina nosnadeni Pizuuni napamempit cepedosUA; UteHOKOCE NO3OOEICHIX
(Vp, W) i nonepeunux (Vs, m/c) xeuns i zycmunu wapie (Ro,xe/m’)

Jlanl JOCIUDKCHRS MOKAa3aMM 3aIEXHICTE XBHIBOBOTO HONA BiX cTpaTWrpadiveix
0CODITMBOCTEH MOZENI pealsHOTO Po3pisy, CKIJEHOTO Ha OCHOBI eKCHIEPHMEHTATBHUX JAHHX, i3
BPaXyBAHESM TCMIICPATYPHHX eeKTiB PO3IOAUTY TEMIEPATYPH AL MOAEN BEPXHIX (0CaNoBHX)
mapis 3eMl, OTPAMARKX, 30KPEMa, 3 BEKOPHCTAHHAM Tarux MoHorpadii [7]. Ocranue mo3soime
BBAXATH, IO TeMHEparypHi edexTd, IKi MOXYTb OYTH 3MiHEHI MiZ BIUIABOM JOJATKOBHX
([WTY9HHX) TEMIEPaTyPHEEX JKEPEN MOXYTh BPAXOBYBATHCH TP BHKOPHCTaHH) AaH0] METOUKH.

Ha pocyEky 2. Ta pHCYHKY 3. NpEACTABICHO TCODETHYHI CEHCMOTpaMH 3AIEKHOCTEH
BEPTHKANBHEOI Ta FOPH3OHTANBHOI KOMIIOHEHT MBHKOCT! HepEeMIMEHES Ta PACKOPERRS Bif| yacy
JUIA CeHCMITHOrO po3pisy semuoi xopH mig UopHOGHIECHKOI aTOMHOK eNeKTpocTaHmicto. Ha
ceicMorpaMi MO MIBHEAKOCTI Mepemimenms (HaGip Tpac — BENOCATPaMH HA DHCYHKY 2)
BiAMiTaeMO BiIOATTA BiN IpaEHENG IMapis Mogenm Ha pucyHKy 1 ta edext BIUIABY pPO3NOMY ¥
BHILA} KYTIONIa MiABMINEROl aMIUTITYJH BINCHTTIB Bif poslioMy y mpaBilf WacTHHI pHCyHKa, SKi
MalOTh CYTTEBE 3POCTAHH] CaMe Ha NONEPeYHHX KOTWBaHHAX. OUeBUAHO, INO TeMIepaTypHi
eheKTH CIPIIUHEH] IPUCYTHIM TYT PO3NOMOM MOXYTh OPU3BOARTH 10 e(eKTHBHAX CTPYIIyBaHb,
30KpeMa, Ha 9acToTax npmbmmzno 10, 15, 25 T'n, sxi BixmoBiZaloTh reoMeTpHUHEM po3MipaM
CHOPYAH, IO KOPIBHOKOTL Mpubim3Ho A06yTKy IIBHAKOCTI NOMMMpPEHHS IIO3ZOBXKHIX i 0cOGIHBO
NONEPCTHHX XBAIb HA Tiepioan KomubaHb. Jannit edext 3pocraTamMe i3 3pocTaHESM TEMDEPaTYPH.
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CEeK

U v 3.0

Puc.2. Ilone weudkocmi nepeMinferna, meopemuytd CelicMozpama — 3anexcHicms
a) eepmuxansioi i 6) 20pu30RMATLHOL KOMRONERM WEHOKOCHE NEpeMiuer A 6i0 wacy
(6 ceKyHOax), & ymoenux eounuuAX (¥.0.), pOIPAXO8ARA HA OeHNIN ROCEPXHE 6300825C
npoginio orn ceiicmiunozo pospizy semuol kopu ni¢ Yoprobunvcexorw AEC na pucynxy 1

(L5

CeK

v ¥.0. U ¥.0.
Puc.3. Ilone npucropenns nepeMitienHA, aKceaepozpama — 3anexncricns,
@) éepmuKanbhol i 6} 20pU3ORMATLHOL KOMHOHEHM NPUCKOPERHA 610 Hacy (8 cexyrdax),
8 ymosnux oounuyax (y.0.), pospaxosani Ha dexnniii nosepxni 63006x¢ npodine ona

ceiicminnozo po3pizy 3emuoi kopu nio Qopuobunsvcorow AEC

Puc. 4. Cnexmpu nepedamounux Qynxyili, ¢ ymosnux odunuyax (y.0.),
Y 3anescnocmi gid wacmomu 6 zepuax (I'y), a) epmuranvuoi ma 6) zopusoumansuoi
KOMROHEHN Wi8UOKOCHI epeMinieHHA OA Modei celicmitnoze pospizy semnoi kopu nio YAEC
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Benocurpama (WBHAKICTE NepeMillieRHsT) BePTHKAILHO! KOMIOHEHTHE HA pPHCYHKY 2-a
Binobpaxae BEPTHKATGHY CIPYKTYPy, HIO HPOCTEXYETHCS 33 94COM HAIXOMKEHHS KOJMMBAMD.
Poznom semuol kopr (puc. 1) poscitoe none B paitoni 700 M (pac. 2). Kparni xpuli BignoBinaoTs
peBepGepanisM KONMBaHb ¥ MAPYBaTili CTPYKTYPI. InTepdepennifini mois KpaTHHX XBUS i MmO,
PO3CifAHE Ha PO370Mi, 3yCTpivaloThes B okomi 500 M. 3 mornamy IATEpIpeTanii XBEILOBOTO OIS
BE/IOCATpaMK BEPTHXANLHIX KOMIIOHEHT KO.TMBAHE € BOKIABAME B TOMY PO3YMIHEI, M0 NOmepeTHi
KOIABAKHEA B OKOJi PO3/IOMY MafoTh BilHoCHO Gimsmi amrutityad. OcrasHe nae 3MOTI'Y BIIGBHCHIIIE
IHTEPIPEeTYBATA PO3TOMHY JACTHHY Po3pisy Ha HONEpedHmX KOMMBAHHAX TAKOK IeImo JiTKilne
BHIOULSFOTRCS 3yCTpidmi (POHTH XBHIE, fKi MAloTh MICIiE B HIApYBaTiii CTPYKTYpi 1 posmommiii
HacTHHI PO3pI3Y.

Croextpr BeprHKaneHOi i TOPH3OHTANGHOT KOMIIOHSHT [IBHNKOCT NEPEMIMERBA 1
MPACKOPEHHA ICPEMINIERHS TPOIMIOCTPOBANO HA PACYHKY 4. Ta PHCYHKY 5.

Ha pucynky 6 npezncrasneni dasy BepTHKANBHOI i TOPH3OHTANBHO] KOMOOHEHT INBAIKOCTI
NCPeMINeHAs | DpACKOPeRHA mepemilnenns. Ofepxari pesynsrarn IMOCTPYIOTE CHEKTpanbHi
o6/MacTi ICTOTHOIO BIUMBY CEHCMIYHOIC IEpeTHHy Ha RiGpamii mix o6'exToM Yy MHPOKOMY
9acToTHOMY Alanazomi 0-50 I,

Puc. 5. Chexmpu nepedamounux GynKyiil, ¢ yMosHux 00UHNUAX (7.0.), 8 3aReNcHOCH
6i0 uacmomu ¢ zepuax (I'y), a) sepmuranvrol ma 6) zopusonmanbHoi KoMBOReHM
RPUCKOPERHA ONA MO celicminnozo po3pizy semnoi kopu nio YAEC

Puc. 6. @asosi cnekmpu nepedamounux Gynxuii, ¢ ymMoeHux 0OuRULAX ().0.), 8 3aneNCHOCH
8i0 yacmomu e zepyax (T'w), a) eepmuransioi ma 6) 20pu3oHMANLHOF KOMHOHEHM
HPUCKOpeRNA OnAa Modeni cellcminnozo po3pisy 3emnol kopu nio YAEC

Hactymmwv kpoxoMm  iHTepnperaliii XBHJBOBOTO IIONA IIPEACTABIEHO  AKCEIEPOrPAME

BEPTHKANBHOI Ta TIOPU3OHTANGHOI KOMIIOHEHT TWepeMimeRHs (puc.3). Ha akceneporpami
BEPTHKANBHO! KOMIIOHEHTH TPacyeThCd MapyBaTa CTPyKTypa Ta obmacts posnomy. [lomepedni
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KOMMBAHHA Ha PHC. 3-0, sK i y BANAIKY TOPH3OHTATBHHX KOMIIOHEHT IHBMIKOCTI IIEpeMiIICHE
(prc. 2-6), GUIBII BHPasHO NOXA3YIOTE 06NACTE PO3NOMY JOCTIIDKYBAKO] CTPYKTYDH.

Coexrpy nepeparodHuX GyHKIIH BENOCHTpaM i akceneporpaM, MOKasaHi Ha pHCYHKax 4,3,
MaloTh PpAf XapakTepHMX MakCEMymiB cmekrpiB. IlpmdoMy cnexrpe mepenarowmux dyHxni
IIBUAKOCTI HEPEMIICHHs Y BUNAAKY BEPTHKANLHAX i TOPH3OHTAIBHAX KOMIOHEHT BiIPi3HSIOTHCS
OLTsm BUp@XEHOK MHpEHOP cnexTpa (Oima 100 'y 119 TOPU3OHTANBHHX KOMIIOHEHT), 9epes mo
BHCOKOYACTOTHI XONMBAHHY HA TOPH3OHTANLHHX CHeKTpax BEpaxeni xpame. Lo crocyerscs
aKCeNepoTpaM, y BHIAIKY TOPH3CHTANBHO! KOMMOHEHTH CHOEKTp — OGimbir mmpokmil. Omsak, TyT
cHoCTepiracMo HIMPOKHE CHEKTP 1 UK BEPTHKAIBHOI KOMIOHEHTH,

Pazopi cmeKTpE akceneporpaM Ha PHCYHKY 6 NOKasyloTb OiIbin piBEME Xapaxtep Juis
BEPTHKAILHO] KOMIIOHEHTH 1 9acTi nepeXxo/d Yepes ( /i ropH3oHTaIbHO] KOMIOREHTH IPHCKOPEHHS,
HIO BIANOBigae GUTLHIOMY HaCHHEHHIO KONHBAHHAMH (B HANIOMY BHTIAJKY [TONEPETHIMY XBHISIMHE)
nepefarogAux QyHkuid axcemeporpam. Ciin saysawwrrs, mo $asoBi CUEKTpH 3aMMIIAIOTECS
iHopMaTHBHMMA B 067acTi 4actotr, BUnwx 3a 60 I'm, ne aMmwtiTymmi crexTpu MamoTs Ha rpadikax
HYJIbOB] 3HaYCHHA (PHC. 4,5). PazoBi CHEKTPH NEPENATOTARX (HYHKUIA MBHAKOCT] NEPEMIIMERES (TyT
He IT07iaH1) — MAIOTh aHAJIOTIIHM XapaKTep.

BUCHOBKH

B pesyntrari OpoBeseHOT0 MOASHBEOIO ZOCIIIKEHHS POOHMO BHCHOBOK, HIO 3al[POLNOHOBAHE
PO3B’S3AHHA 337291 NPO BUBYCHHS CeHCMIYHOIO CTaHy IIDKEHEDHWX OO’€KTIB 3 BpaxyBaHHSM
TEPMITHEX ©(EKTiB Aa€ MOMTMBICT 3MONEIIOBATH BEPTHKAIBHY | I'ODM3OHTANLHY KOMIOHGHTE
XBWIBOBOTO LOJIA Y BHNAAKY PO3pisis CKiamgHol GyZOBM 3 BEPTHKAMBHOI i TOPH3OHTANBHOIO
HEOTHOPIAHICTIO TE0NIOr0-re0(hisHTHNX [apaMeTpiB, 3 BPaxyBaHHSAM HAXWIy TPaHHIb, PO3JOMIB,
HEOQHOPIJHOCTEH, 3 MOXUIMBICTIO aHANI3y XBHJBOBOTO HONA Ta iHTepuperanil MO3TOBXKHIX,
HONEPeTHUX XBAIb T4 BIUIHBIB IIPHPOIHOT He3HAUHOT 3MIHH TeMIeparypH B pafioHi 06’ ekra.

Merox nossonse BpaxoByBaTd 30CepemieHi JUKepena INJBHINEHOT TeMNEpaTypd Ha
iKeHepHOMY 06’ €Ki,

HpeacrasneHo NpHEKIAN 3aCTOCYBAHHS METONY CKIHYEHHX 6HEMeHTiB V1T HOCITHIDKSHES
XapaKTepy XBHIBOBOIO TIOA% B 3€MHIH KOpi AN HeiZeanbHO-IPYXHOIO CEpPeROBHINA I
irpkeHepHuMA 00’€kTaMH, Ba npuiiaai YopuoOwimbcskoi AEC s BEIAZKY, KOMM HeigeansHa
TNPY)KHICTS BPaXOBYETCA IUISIXOM OLIHXH BILIMBY TEMIICPaTyPHUX 3MiH Ha celfcMismini cTal 06’ exTy.
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HCCIEJOBAHHUE CEHCMHYECKOI'QO COCTOSIHUSI UHKEHBEPHBIX OBBLEKTOB
C YYETOM BJIHAHHAA TEPMUYECKHX 3O®EKTOB HA IIPUMEPE
YEPHOBBLTHLCKOM ATOMHOM ANEKTPOCTAHITUA

IpencTasne” MOAXOA METONA KOHEUHBIX MIEMEHTOR NS MONETHPOBAHUSE BOMHOBOIO IIONS B
CefCMO-TCONOrIECKOM Pa3pese ¢ Y4eTOM TEeMIEPATypHOrO BO3NEHCTBE Ha KONEOAHHT B OGIACTH
HCCHeMyeMoro ofbekra. [IpoBesieHs MaTeMATHHECKOE MONEIHPORaHYE CeHCMUTECKOTO BOJIHIOBOTO IOJIS B
CEICHUH 36MHOHR KOl B OKPECTHOCTH CTPOHTENEHOMN CTPYKTYDHI ¢ LENHi0 H3yTIeIad BAHAHNA KonedaHuii
H HX CHOKIPANLHEIX XAPAKTEPUCTHK Ha HEDKEHEPHOE COOpYXende, B KatecTBe mnpmMepa B3wTo
MOZISIBHOE CeHeHUe 2eMEOH Kophl Tox YepHOOEUTLCXOH ATOMHOMN 2HEKTPOCTAHIHEH,

Kniouenble ¢ioBa: MaTeMaTH4eckoe MOJENHPOBAHEE, CeliCMUYECKOE BONHOROE nojie, aToMHas
MCKTPOCTAHLIIA.

G.P. Starodub, doctor physical-math sci.,, professor, A.V. Kendzera, Ph.D., senior sci.res.,
LB. Brych, Ph.D., B.E. Kuplyovsky, Ph.D.

STUDY OF THE SEISMIC STATE ENGINEERING FACILITIES,
TAKING INTO ACCOUNT THERMIC EFFECTS ON THE EXAMPLE
OF CHERNOBYL NUCLEAR POWER PLANT

Finite element method approach for the simulation of wave field in seismic geological cut, laking
into account the thermal effects on vibrations in the field of investigated object presented. Mathematical
modeling of the seismic wave field in section of the crust near the structure construction to study
vibrations and their spectral characteristics on engineering construction is conducted. As an example,
modeling section of the Earth's crust underneath the Chernobyl nuclear power plant taken,

Keywords: mathematical modelling, seismic wave field, nuclear power plant.
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3SMEHIUEHHS IIOKEKO-BUBYXOHEBE3IEKH ITIATY
IIPY BHJIAYI KOKCY 3 KOKCOBUX BATAPEHN

Y crarTi posmIAHYTI OCHOBHI YMOBH SHIDKGHHA NOKEKO-BAGYXOHeGC3NeKH WMy, SKuii
YTBOPIOETHCA NPH BHAATI KOKCY 3 KOKCOBHX Oarapeli, IDUIXOM 3IMeHINSHHS KOHNSHTpANii rOpIOWHX
PE90BHH B TIORiTPi poboaot 3oum.

Kmoyogi c1oBa: noxexo-subyxonefesnexa, KORUGHTPANiA, [IMIOBIOBNSHHA, FOPIOT PEdOBHHEL,
LAKIIOH.

HocranoBka opoGiemm. V Januit yac CHTyanis B o0NacTi moxesxHol Gesmexy B Vipaini
TaKa, IN0 0COOMMBY TPUBOTY BAKIHKAE BUCOKMI PIBEHE ABAPIHHOCTI iCHYIOMHX TEXHIYHUX 00’ ¢KTiB
1 HEO-CTardi MOMUIMBOCTI Y BUpimeHEi mpoGliemM iHXGHEDHO! €KOMOTIl Ta MOMEKHOT Ge3IeKH.
Axmo B coepi ONiHKM MKiMIMBYMX BINMBIB Ha IOBKUUIL i B WiOMy B OGNACTi eKONOTIIHOT
CKCEPTH3Y BHPOOHRITE i MOHITODMHIY CEPEIOBHIN € NEBHI JOCATHEHES, TO B HANPAMKAX
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