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MMPOTOKOJI UCIIBITAHUIA
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MecTto ipoBeneHUs HUcnerrarensHast maboparopus OO0 «AJIbDAy
HUCTIBITAHUI:
3asBHTEIb: O6miectBo ¢ orpanuueHHOi oTBeTcTBeHHOCTHIO «/JAJIBHEBOCTOYHBIN 3ABO/] «3KOJIOC».

Mecto HaxoXIeHHS M agpec MecTa OCYLIeCTBICHHUs aestenbHocTH: 692519, POCCHA,
[Ipumopckwuit kpaid, . Yccypuiick, yin. KommyHansHas, 1. 5.

HanmenoBanne npoxgyknuu:  OOopynoBaHHe IS KOMMYHAJIBHOTO XO3SHCTBA: YCTAHOBKU JJISI OYMCTKUA CTOYHBIX BOJ|, THIIL:
JIOC-P, mapka: Dxomoc.

HsroroBures: OO0IIecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO «IAJIBHEBOCTOYHBIN 3ABO/JI «9KOJIOC».
Anpec: 692519, POCCHA, IIpumopckuii kpaid, . Yccypuiick, yin. KommynaneHnas, 1. 5.

TexHn4ecKui periamMenT: CTO 00019258-002-2020, TOCT 17516-90 (MUCITIOJTHEHUE CEMCMOCTOMKOCTHU (9)
BAJIJIOB T10 IHKAJIE MSK-64), TOCT 30546.1-98, CIT 14.13330.2018.

Hcneitano CTO 00019258-002-2020, TOCT 17516-90 (MCITOJJHEHUE CEMCMOCTOMKOCTH (9)

COTJIacHO TpeOOBAHUSAM: BAJIJIOB T10 HIKAJIE MSK-64), TOCT 30546.1-98, CII 14.13330.2018.

Hacrosmuii 1mpoTOKON MCHBITAaHWN PacIpoCTPaHSETCsl TOJBKO Ha 0OpasIlbl, IOJBEPTHYTHIC HCIIBITAaHUSM.
ITpoToKo HE MOKET OBITH BOCHPOU3BE/IEH MOJHOCTHIO MM YaCTHUHO 0€3 MIChbMEHHOTO paspemenus HJI
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Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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1. OBLIUE CBEJEHUSA

HcnpiTanue Ha CEMCMHUYECKOE BO3JCHCTBUE KAHAIM3ALMOHHOM JIOKAJIbHO OYMCTHOE
coopyxkeane - JIOC (mamee — «u3menue»), BBIMOJHEHO HAa OCHOBAaHUU TEXHUYECKOU
nokymenrtaiu, ['OCT 30546.1-98 «OO0mme TpeOoBaHUS K MamlMHaMm, npubopaMm U IPyrum
TEXHUYECKUM U3JIeIMSIM H METOJbl pacueTa HX CJIOXKHBIX KOHCTPYKIMH B YacTH
ceiicmocroiikoctiy, 'OCT 30546.2-98 «McnbiTanus Ha ceHCMOCTOWKOCTh MAIllKH, IPHOOPOB
u apyrux TexHudeckux umzpenuity, ['OCT  30546.3-98 «Metonbl omnpeneneHus
CEMCMOCTOMKOCTH MAaIllMH, TPUOOPOB M JPYTrUX TEXHUYECKHX W3JENINH, YCTAHOBJICHHBIX Ha
MeCTe OKCIUTyaTallud, NpH HUX aTTecTalud WIM cepTudUKal Ha CEHCMHUYECKYIO
6e3omacuocTb», [OCT 17516-90 «3nenus snexkrporexuudeckue. O0mue TpeboBaHus B YaCTH
CTOMKOCTH K MEXaHWYECKUM BHEUTHUM Bo3zcicTByrommM (akropam», CIT 14.13330.2018
«CTpOUTENbCTBO B ceiicMUYeCKUX paiioHax. AkryanusupoBaHHas pepakuus CHull II-7-81»,
CTO 00019258-002-2020.

Mpunoxerue N210.1 Jozobopy Ne310/6-20 om «04» uwHa 2020 2.
05opydobanue:
1 Yemawobka nonnod Suonozuyeckod ogucmku 0C-P-30C/2,0-8,7/2,308
2. Emkocme-unokaxonumens muna A0C-Em-C/15-3,5/18
MocmaBuuk: 000 [B3 “3K0N0C" MnaH

Mokynamens: 000 “CoBpeMeHHsie UHXeHepHble peweHus”
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YenoBueie oBo3navenus:

1. Aspomenk;

11 Copoyanbaubawwna kopsuka;
1.2. Bnok Bucnozudeckol 3azpy3ku;
13. Cucmema aspouuy; IJ/ u/ ]_'/ ]_3/ u/ ]_'/ ]_}/ 1.3/ u/ Naa Zj \gg \U
2. BmopuyHul omEmodHUK; 70
2.1, 3paugm peuupkynauuu akmubHozo ung;
2.2. 3paupm omBoda u3demoyHozo okmuBxozo uno;
3. Bnok dooyucmku u ofezzapoxubonus;

31 Cucmema aspauuu Saoxka doowucmku;

3.2. 3pnudm Baoka dooNucmKy; Noc-P-30C/2,0-8,7/2,308

4. Kemnpeccoproe oSopydoBonue; q 8 i3 -
5. Mozpyxkol Modyns Yb-oBessapaxubanus. CMAHODKQO NOoAHOU QuoA02U4eckou
Vaw, |Koxy | Tuem [N gok| Nogn | flora o4ucmKu

Ycnobuue ofoakayesus mpylonpobodof: Paspatoman Cmagaa [ fuom | fucmob
K1 - mpySonpobod nodasu cmoukoi Bode ko owucmky MHA N3100 SORTT, 110 mm; Mpatepun
K11 - mpySonpoboed oyuweHkux u ofeaagpaxesHux cmoysux Bod MHA N3100 SORIF, @110 mM; YmBepgua ‘
K5.2 - mpySonpobod emboedn uzbumoysozo axmubkozo una MHA M3100 SOR1?, S0 mm;
K3.% - mpydonpobod omBoda uactol Bodu MHA N3100 SORTE, #110 MM; 000 AB3 "3Ko0Ao0C”

P
{"\m

Puc. 1 OOumii Buz.

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha O6pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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2. HAT'PY3KH 1 BO3JIEVICTBUS, JEVCTBYIOIIUE HA
U3JIEJIUE

Ha ocHOBaHMHM TEXHUYECKOW JOKYMEHTAIMK — pHC. 1, ObLIa MOCTPOCHA MOCIb PHC.3.
B kauecTBe CTaTUYECKUX M JUHAMHUYCCKUX HArpy30K OBLIU MPHUHSTHI CJACIYIOIIUE THUIIBI
Harpy3oK:
1. CobGctBennslii Bec ¢ kodppuipentom 1.1;
2. Ceiicmuueckoe Bo3zeiicTeue B 9 0aos 1o mkane MSK-64.

3. METOIUKA PACYETA

ANSYS — yHuBepcanpHas NporpamMMHasi CHCTeMa KOHE4YHo-3jeMeHTHoro (MKD)
anaimsa. ANSYS arrectoBan B TOCATOMHA/I30OPE Poccun (Perucrpaunonnsiii Homep I1C
B [ODJII nmpu PHII KU Ne490 ot 10.09.2002); (PermctpamvoHHBIA HOMEp Iacropra
arrecrauun IIC Nel45 or 31.10.2002), a Taxxke BblmaHo cBuuerenbctBo PAACH o
Bepudukanuu ANSYS Ne 02/ANSY S/2009.

Pacuer, BeimonHsieMsblil nporpamMmmoit ANSY'S, oCHOBaH Ha KJIaCCHYECKUX WHXKEHEPHBIX
MPEJICTABICHUSIX M KOHILENUUAX. [Ipu moMoImu 4YMCIEeHHBIX METOIOB 3TH KOHIIEMIHUU MOTYT
ObITH CHOPMYIUPOBAHBI B BUAE MAaTPUUYHBIX ypaBHEHUH, KOTOpbIe HanOoliee MPUTOIHBI IS
KOHEYHO-3JIEMEHTHBIX MPUIIOKEHUH.

COBOKYIMHOCTh JMCKPETHBIX 0O0JacTeil (3JIEMEHTOB), CBSI3aHHBIX MEXIy co0Oi B
KOHEYHOM 4ucie TouyeK (Y3JI0B), IPEACTaBiIsieT co00M MaTeMaTHYeCKYyl0 MOJEIb CHUCTEMBI,
MOBE/ICHNE KOTOPOH HYXHO aHamu3upoBaTh. OCHOBHBIMU HEU3BECTHBIMH SBIISIOTCS CTEIICHU
cBOOOABI  Y3JI0B KOHEYHO-dJIeMeHTHoW Mmojenu. K cremeHsMm cB0oOOABI  OTHOCATCS
nepeMelieH s, OBOPOTHI, TeMIIepaTyphl, AaBICHUS, CKOPOCTH, MOTCHIIUAJBI ANEKTPUUECKUX
WJIM MarHUTHBIX TOJIEH; UX KOHKPETHOE COJEPKAHUE OIPENEISETCS TUIIOM 3JIEMEHTA, KOTOPBIH
CBSI3aH C JaHHBIM Y3JIOM. B COOTBETCTBMM €O CTENEHSIMU CBOOOJBI Il Ka)XJOro 3JEMEHTa
Mozaenu  (GOPMHUPYIOTCS  MaTpPHUIBI MacC, JKECTKOCTH (WM  TEeIJIONPOBOJAHOCTH) H
COINPOTHUBIIEHUS (WM YJENbHOM TEIUIOEMKOCTH). OTH MaTpHIbl NPUBOJIAT K CHCTEMaM
COBMECTHBIX YPaBHEHUH, KOTOpbIE 00padaThIBAIOTCS TaK Ha3bIBAEMBIMHU “‘peIIaTesiMu’ .

Jlns matepuanoB ¢ JIMHEHHBIMH CBOMCTBAMHU HAMPSIKEHHUS CBS3aHbl ¢ JAedopManusMu
COOTHOLLIEHUEM:

{c} = [D] {eel}, 1)

rie {c} =lox oy oz oxy oyz oxzlT - Bekrop HampspkeHHiT (KaK BBIXOTHAS
BEITMYMHA TTIOMEYaeTCs METKOM S);

[D] — marpuma ynpyroctu (omuckiBaetcst ypaBHenusimu (1-18) ... (1-23), obOparHas

Mmatpwuiia 3anucsiBaetcs B Buje (1-4) u (1-5);

{eel} = {&} — {eth} - BeIXOHO MaccuB;

{e} = Lex ey ez exy exz eyz]T - Bexrop mouHoi (cymMmmapHOi) nedopMari;
{eth} — BexTOp TemmeparypHoit aedopmanuu (onpeaessercs cooTnomeHueM (1-3).
KoMmoHeHTHI BeKTOpa HampspKeHUM moka3anbl Ha Puc. 1-1. [Ins ucnons3yemMbIx B mporpamme
ANSYS nampsokenuit u nedopmanuii TpUHATO CIAEAYIOIIEEe MPABUIO 3HAKOB: BEIIMYWHBI,
OTHOCSIIIHECS K PACTSHKCHUIO SIBIISTFOTCS MTOJIOKUTEIBHBIMU, K CXKATHUIO - OTPUIIATEIILHBIMH.

KoMnoHeHThI ciBUra CUYMTAIOTCS OJI0KUTENIBHBIMU, €CJIM UX HANpaBJIEHUS COBMAJIAIOT C
HAPaBIEHUSMHU COOTBETCTBYIOIINUX KOOPJAMHATHBIX ocell. Jlehopmanuu caBura npeacTaBisioT
co0oi1 nHKeHepHbIe 1edopMalui, a He KOMIOHEHTHI TEH30pa.

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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Puc. 2. KoMIOHEHTBI BEKTOpa HANIPSKECHHIA

Ypasuenue (1) MoxkeT ObITh 0OpaIeHO CIETYIOIUM 00pa3oMm:

{e} = {eth} +[D]-1{c}. )

st TpeXMepHOro ciiydas BEKTOp TEeMIEpaTypHBIX AeopMaliuii ompeensercs B BUAC
COOTHOILICHUS:

{eth} = AT Lax ay 0z 000 T, ©)

rne oX — ko3 pHUIHEHT TeMIepaTypHOTO PacIIUPEHUs B HAPABICHUH OCH X,

Matpuua [D]-1, Hopmanu3zoBaHHas O CTOJAO1IAM, UMEET BU/L:

1/Ex - - 0 0 0
vXylEy vxz/Ez
- 1/Ey - 0 0 0
VYX/EX vyz/Ez
[D]-1=|- - 1/Ez 0 0 0 4)
vzX/EX  vzylEy
0 0 0 1/Gx 0 0
0 0 0 0 1/Gy 0
0 0 0 0 0 1/Gz

[Tpu ucnonp30BaHWU HOpMATU3allks MO CTPOKaM, MaTPHIIA 3allMCHIBACTCS CIETYIOIINM
obpazoM:

1/Ex - - 0 0 0
v*xylEy v*xz/Ez
- 1/Ey - 0 0 0
V*yX/EX v*yz/Ez
[D]-1=|- - 1/Ez 0 0 0 (5)
v*zx/[Ex v*zylEy
0 0 0 1/Gxy 0 0
0 0 0 0 1/Gyz 0
0 0 0 0 0 1/Gzx

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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Jl1s 3anucu 31€MEHTOB 3TUX MaTPULl UCIOJIb3YIOTCS 0003HAUEHUS:

EX — Monynp KOHra B HanpaBieHUH OCH X,

VXY — MuUHUMaNbHBIN K03 unment [Tyaccona,

V*XY — MakcuMasbHbIN Kod(unment Ilyaccona,

GXy — MozyJb CABUTA B IJIOCKOCTH X-Y.

Martpuma [D]-1 gomkHa OBITH TIOJIOKUTENBHO OomnpereeHHoi. KpoMe Toro, ata Matpuia
JOJKHA OBITh CUMMETPUYHOM, IMO3TOMY JUIsl OPTOTPOIHBIX MAaTEepPHalIOB IPEAIoiaraeTcs
CYIIECTBOBAHUE COOTHOLIEHUN:

vyx | Ex = vxy/ Ey (6)
vzx [ Ex = vxz | Ez (7)
vzy | Ey = vyz | Ez (8)
W

v*yx | Ey = v¥*xy /| Ex ©)
v*zx | Ez = v*xz | EX (10)
v*zy | Ez = v*yz | Ey (11)

CornacHo IPUBOAMMBIM BBIIIE COOTHOLICHUSIM, BEIUUUHBI VXY, VZY, VZX, V*yX, v¥zy n
V¥zX SBJISIOTCS 3aBUCUMBIMHU M [TO9TOMY HE 33/Ial0TCSI IPU BBOJE UCXO/JHBIX JIAHHBIX.

N3 paBeHcTBa (2) B pa3BepHYTOM BUJE, UCIONb3Ys BblpakeHus (3), (4), a taxxke (6) ...
(8), momy4aem miecTh ypaBHCHHUI:

eX=aX AT + oX /[EX - vxy oy / Ey - vxz oz / Ez (12)
ey=ay AT +oy/Ey-vxyox/Ey-vyzoz/Ez (13)
€Z2=azAT +ocz/Ez-vxzox/Ez-vyzoy/lEz (14)
eXy = oXxy /Gxy (15)
eyz = oyz IGyz (16)
€XZ = oxz IGxz , 17)
Trac ex - ,ZLe(i)OpMaLII/I}I B HaIIpaBJICHUHU OCH X,

eXY - nedopmanus caBura B INIOCKOCTH X - Y,

OX - HAaIIPSDKCHUS B HATIPABJICHUHU OCH X,

OXY - HANpPSDKEHUS CIIBUTA B IUIOCKOCTH X - Y,

KOMIOHEHTHI C IPYTUMH HHICKCAMHU TTOJYYaI0TCS [IMKJIMICCKHM CIBUIOM (X - Y- Z).

VYpasHenue (1-1) MOXHO HepenuchiBaeTCs B pa3BEPHYTOM BHJE, MCIONb3Ys OOpaTHYIO
matpuity (1-4), uto BmMecte ¢ ypaBuenusimu (1-3), (1-6) ... (1-8) maer miecth COOTHOIICHUH /ISt
HaIPSKEHUN:

oX = Ex/h [1 - (vyz)2 Ey/Ez] (ex - ax AT) + Ex/h [vxy + vxzvyz Ey/EZ] (gy - ay AT) +

Ex/h [vxz + vyzvxy] (ez - az AT) (18)
oy = Ex/h [vxy + vxzvyz Ey/Ez] (ex - ax AT) + Ey/h [1 - (vxz)2 Ex/Ez] (gy - ay AT) + (19)
Ey/h [vyz + vxzvxy EX/EY] (gz - az AT)
oz = Ex/h [vxz + vyzvxy] (ex - ax AT) + Ey/h [vyz + vxzvxy EX/Ey] (ey - ay AT) + (20)
Ez/h [1 - (vxy)2 EX/EY] (ez - az AT)

oXy = GXy exy

(21)
cyz=Gyz eyz 22)

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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oXz = GXz exz, (23)

B KOTOPBIX 0003HaueHo: h =1 - (vxy)2 EX/Ey - (vyz)2 Ey/Ez - (vXz)2 EX/EZ - 2 vXy vyzZ vXZ
Ex/Ez.

Ecomu monymu casura Gxy, Gyz, Gxz He 3amal0Tcd OpU BBOJE, TO MX 3HAYCHUS
BBIUHCIISIIOTCS CIISAYIOIUM 00pa3oMm:

Gxy = (Ex Ey) / (Ex + Ey + 2 vxy EX) (24)
Gyz = Gxy (25)
Gxz = Gxy (26)

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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4. PACYET U3AEJIHUA

®
_%_ Q 2,5e+03 Se+03 (mm) #
Puc. 3. Pacuernas anmpokcHMUpOBaHHAS MOJIENb
Omnpenenenre cOOCTBEHHBIX YaCTOT KOJIEOAHUN U3ENNS:
No puc. dopma konebaHui UYacrora, ['11

5 1 23,4
6 2 23,8
7 3 25,5
8 4 26,6
9 5 28,1
10 6 28,1

20,
16,

1 2

3 4

5 6

Puc. 4. T'ucrorpamma coOCTBEHHBIX YaCTOT KOJICOAHHIA

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha O6pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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B: Modal

Total Deformation

Type: Total Deformation

Frequency: 23,4 Hz

Unit: mm

Deformation Scale Factor: 5,1 (0.5x Auto)
21.02.2021 8:53

48 Max
43

@
X
4] 3e+03 6e+03 (mm)
I .
1,5e+03 4,5e+03
Puc. 5. AMuutyna npu 1-ii popme konedbanuit [Mm]
B: Modal
Total Deformation 2
Type: Total Deformation
Frequency: 23,8 Hz
Unit: mm
Deformation Scale Factor: 3,1 (0.5x Auto)
21022021 8:54
48 Max
43
7
32
27
n
16
n
54
0 Min
Y
@
ES
o de+03 Be+03 (mm)
I ..
1,5e+03 4,5e+03

Puc. 6. AMmuntyna npu 2-ii popme konedanuii [Mm]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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B: Modal

Total Deformation 3

Type: Total Deformation

Frequency: 25,5 Hz

Unit: mm

Deformation Scale Factor: 1.0 (True Scale)
21.02.2021 8:55

9,1 Max
81
7
6,1
5,1
41
3
2
1
0 Min
(%
X
o] 3e+03 6e+03 (mm)
L —EEE.
1,5e+03 4,5e+03
Puc. 7. AMuntyna nipu 3-ii popme konedanuit [Mm]
B: Modal
Total Deformation 4
Type: Total Deformation
Frequency: 26,6 Hz
Unit: mm
Deformation Scale Factor: 1.0 (True Scale)
21.02.2021 8:55
¥
(4
X
Q 3e+03 6e+03 (mm)
I .
1,5e+03 4,5e+03

Puc. 8. AmMmuntyna npu 4-ii popme konebanuii [Mm]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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B: Modal

Total Deformation 5

Type: Total Deformation

Frequency: 28,1 Hz

Unit: mm

Deformation Scale Factor: 1.0 (True Scale)
21.02.2021 8:55

5,2 Max
46

4

35

2,9

2,3

17

1,2

0,58

0 Min

0 3e+03 6e+03 (mm)
I a0

1,5e+03 4,5e+03

Puc. 9. AmMmuurtyna nipu 5-i popme koneGanmii [MM]

B: Modal

Total Deformation &

Type: Total Deformation

Frequency: 28,1 Hz

Unit: mm

Deformation Scale Factor: 1.0 (True Scale)
21.02.2021 8:55

Q 3e+03 6e+03 (mm)
I .

1.5e+03 4,5e+03

Puc. 10. Ammuryna npu 6-it popme xonedanuii [Mm]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni



Crpannua 12 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

AHann3 ceiCMUYECKOr0 BO3ACHCTBUS Ha U3JIEIIUE:
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Yexoperme, m's”
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s
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Yacrora, Hz

10.0 30.0

Puc. 11. I'paduk 3aBECHMOCTH MEXTy MaKCHUMAIIBHON aMIUTUTY/bl YCKOPEHUS M YaCTOTOM
CHUHYCOUJAJIbHON BUOpALMU — PACUETHBIN CIIEKTP BO3AECHCTBUS

3HaueHUe YacTOT U YCKOPEHUH JUIsl XapaKTEPUCTUYECKUX TOUYEK MO0 PUCYHKY 11

Yacrota [Hz]

Yckoperne [m/s°]

0.5 0.15
2

10 2.5
30 1.0

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha O6pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni




Crpannua 13 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

C: Response Spectrum

Directional Deformation

Type: Directional Deformation( Axis)
Unit: pm

Solution Coordinate System

Time: 0

21.02.2021 8:55

19 Max
17
15
13
1
8,6
64
= 43
ol 2.1
0 Min

0 2,5e+06 5e+06 (urm) *

1,25e+06 3,75e+06

Puc. 12. ledpopmanuu no ocu X [MKM]

C: Response Spectrum

Directional Deformation 2

Type: Directional Deformation (Y Axis)
Unit: prn

Solution Coordinate Systermn

Time 0

21.02.2021 8:55

8 Max
ol

4]

52

43

35

26

7

a7

0 Min

4] 2,5e+06 Se+0f (urm) *

1,25e+06 3,79e+00

Puc. 13. Hedhopmaruu o ocu Y [MKM]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni



Crpannua 14 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

C: Response Spectrum

Directional Deformation 3

Type: Directional Deformation(Z Axis)
Unit: prm

Solution Coordinate System

Tirne: O

21.02.2021 8:56

81 Max
72

63

54

43

36

27

18

9

0 Min

Q 2,5e+06 Se+00 (um) #

1,25e+06 3,75e+06

Puc. 14. ledopmariuu o ocu Z [MKM]|

C: Response Spectrum
Equivalent Stress
Type: Equivalent Stress
Unit: MPa

Tirne: O

21.02.2021 8:56

0,024902 Max
0,022135
0,019269
0,016602
0,013835
0,0m068
0,0083008
0,0055339
0,0027669
1,1138e-13 Min

Q 2,58+03 Se+03 (mm) #

1,25e+03 3,75e+03

Puc. 15. DxBuBanenTHsie Hanpsixenus [MIla]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni



Crpannua 15 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

C: Response Spectrum
Directional Acceleration
Type: Directional Acceleration
Unit: /s’

Solution Coordinate System
Time: 0

21.02.2021 8:56

0,49 Max

C: Response Spectrum
Directional Acceleration 2
Type: Directional Acceleration
Unit: m/s®

Solution Coordinate System
Tirne: O

21.02.2021 8:56

1,7 Max
16

14

12

0,97
078
0,58
0,39
013

0 Min

®
0,000 2,500 5,000 (m) x
1,250 3,750
2
Puc. 16. Yckopenust o ocu X [m/c”]
Y
®
0,000 2,500 5,000 (m) #
1,250 3,750

Puc. 17. Vekopenus o ocu Y [M/c?]

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni



Crpannua 16 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

C: Response Spectrum
Directional Acceleration 3
Type: Directional Acceleration
Unit: m/s®

Solution Coordinate System
Tirne: O

21.02.2021 8:56

1,8 Max
16

14

12

0,98
078
0,59
0,39
0.2

0 Min

¥
@
0,000 2,500 5,000 (m) *
I a0
1,250 3,750
2
Puc. 18. Yckopenust o ocu Z [m/c”]
Buzyanu3zanus kos¢pduipenrta 3anaca pouyHOCTH:
D: Transient Structural
Safety Factor
Type: Safety Factor
Time: 1
Deformation Scale Factor: 1.0 (True Scale)
21.02.2021 9:02
15 Max
9,9 Min
5
1
o]
(4
0 3e+03 Be+03 (mm) %
I .
1,5e+03 4,5e+03

Puc. 19. BuzyanbHblii k03¢ GUIMEHT 3anaca IpOYHOCTH

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha 06pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni



Crpannua 17 u3 17 x IPOTOKOJIY UCIIBITAHUI NeAJI00541TH-39-T1T/2020 ot 16.10.2020

5. BAKVIIOYEHUE

1. UcnoeiTanus Ha ceficMUYeCcKOe BO3AENCTBUE U3AEIN BEINOJIHEHO HA ocHoBaunu [ OCT
30546.1-98 «O06mue TpeOoBaHUs K MallIMHAM, IPUOOpaM U APYTHMM TEXHHUUYECKUM H3ACTHIM U
METOJ/Ibl pacueTa MX CIIOKHBIX KOHCTPYKIHMH B "acTu cericMocToiikoctu», ['OCT 30546.2-98
«VcnpiTanust Ha CEMCMOCTOMKOCTh MAIllWH, NPUOOPOB M JPYTHX TEXHUUECKUX H3ACIIHI,
I'OCT 30546.3-98 «MeTonbl ompenesieHuss CEHCMOCTOMKOCTH MAIllMH, MPUOOPOB U JIPYTUX
TEXHUYECKUX H3JICJIHNM, YCTAHOBIICHHBIX HA MECTE HKCIUTyaTallMd, MPU UX aTTECTAlMUd WIH
cepruduKalMi  Ha  cedicMuueckyr  OezomacHocth», ['OCT  17516-90  «M3penus
anekTporexHudeckue. OO0mue TpeOOBaHUS B YAaCTH CTOMKOCTH K MEXaHWYECKHM BHEITHUM
BoznelicTByromuM ¢akropam», CIT 14.13330.2018 «CTpoUTenbCcTBO B CEMCMHYECKUX palioHaX.
AxrtyanusupoBannas pemakuus CHull I1-7-81», CTO 00019258-002-2020. B ucnbitannu
MIPEJICTaBICHbBl COOCTBEHHBIE YaCTOTHI KOJI€OAHWI W3Aenus, celicMUYeckoe BO3JEHCTBHE,
BU3yanmu3anus Ko3ppuimenTa 3amnaca mpoOIHOCTH,

2. B wucnblTaHuu TmpelncTaBieHbl COOCTBEHHBIE YaCTOTHI  KojeOaHUW  W3Iemus,
ceiicMu4ecKoe BO3IeiicTBHE, BU3yann3anus KodpQuireHTa 3amnaca npoYHOCTH;

3. Ha ocHOoBaHMM TPOBEJEHHOI'O HCIBITAHUS MOXHO ClI€laTh BBIBOJBI, YTO MPOYHOCTH
U3JIeNUs OT CEHCMHUYECKOTo Bo3/eicTBus B 9 6amtoB o mkaine MSK-64 obecrieuena.

UcnrwiTaTenn

<t ~OKONOB |
) 07 OKO
PykoBogurens NJI 7 L.; Mﬁﬂ? 'E = ,J].O. T'aBpunos

Hacrosmuit MIPOTOKOJI HCTIBITAHUH pacnpoCTpaHdaCTCsa TOJIBKO Ha O6pa3HbI, NOABECPIHYTHIC UCIIBITAHUAM
HpOTOKOII HE MOXET OBITh BOCHPOU3BEACH MOJIHOCTHIO UJIK YaCTUIHO 0e3 MMCbMEHHOTO pa3peuIeHus ni
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