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Annomayus

L]envto viccrnienoBanust SBISIETCS OMpeiesieHne Hanbomnee 3QHEeKTHBHBIX ceiicMO-
3AIIUTHBIX YCTPOMCTB, @ TAKKE CTEMEHU MX HAICKHOCTH B Pa3IMYHBIX YCIOBHSX.
JlaHa MeToqyKa CpaBHHUTEIIEHOIO pacyera JUlsl ONpeaesieH!s KadecTBa celicMO3alinT-
HbIX ycTpoiicTs. [IpuBeneH npumep pacuera s aemidepa u racuress. Pacuerst no-
Ka3bIBAIOT, YTO UCIOJb30BaHHE CEHCMO3ALIUTHBIX YCTPOUCTB YMEHBIIAET KO3 (HIHM-
eHT K3 Oonee yem B aBa paza. CelicMo3alura sBISIETCS aKTyalbHON MpoOieMoi He
TOJIBKO B CTPOUTENECTBE, HO M BO BCEX OTpacisix TexHocdepsl. PaccmarpuBaercst BO3-
MOXKHOCTD HICTIOJIb30BAHHUSI CEHCMO3AIMTHBIX YCTPOWCTB B JICTATENBHBIX alliapaTax.
Memoowi. TIpoBOIUTCS CPAaBHUTENBHBINA pacueT MOBECHUS racuTeNeld u AeMiepoB ¢
y4eToM KO3((DHUIIMEHTOB TPEHUS frp, CYMMBbI BEPTHKAIBHBIX HATPY30K Y Ok, CyMMap-
HOM nepepesbiBatolell ceticMuueckoit cuibl ) Syu. IIpencTaBieHsl pucyHKU — CXEMBI
PAacIIONOXKEHHsI CEHCMO3AIUTHBIX YCTPOIMCTB (IeMIiepa U TacuTest) o/ 30aHHeM,
a TaKKe BAapUaHTHI UX YCTAHOBKY B JICTATENBHBIX anmaparax. CpaBHUTENBHEIC pacye-
ThI TIPOBOJISITCS C HAIMYUEM CEHCMO3AILIUTHBIX YCTAHOBOK U Oe3 HUX. Pezynvmamu.
Io mroram umccienoBaHus BBUIBICHO M3MEHEHHE BEJMYHMHBI TOPH3OHTAIBHBIX Cel-
CMHYECKHX Harpys3ok Si B mpenenax 2,26-2,46 pasa. 910 00CTOSTENBCTBO TO3BOJISIET
CHeNaTh BBIBOJ, UTO IHPEIOKEHHOE AEMII(EPHOE YCTPOUCTBO CHIDKAET celicMuue-
CKYIO Harpy3Ky, NPUXOJLIIYIOCs Ha 3alIMIIaeMOe COOpYyXKeHHe, Ha 1-2 Oarwa, To ecTh
TIOYTH C TaKo# e 3P PeKTHBHOCTHIO, Kak racuteiu (omtiuue B 0,3 paza).

Knouesvie cnoga: ceiicMO3alllUTHBIE YCTPOUCTBA; AemIdep; celicMoracu-
Telb; Ko3()(UIUEHT TUCCUNAIMY; IeKPEeMEHT KoinebaHus; ceiicMoBO3eHCTBYE;
3[IaHUS U COOPY>KEHUS; JIeTaTe IbHbIE aIllapaThl; CEHCMUYECKHE HArPY3KU; TOPH-
30HTAJIbHBIE ¥ BEPTHKAIBHBIC HATPY3KH
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HUSIX U COOPYKEHUSX, a TAKXKE B JICTATCIILHBIX anma-
patax. Ilpu ceiicMuueckoil Harpy3Ke NpOUCXOAUT pa3-
pyllIeHHE 3[JaHUi U COOPY>KEHHH, a TaKkKe OTACIbHO
CTOALINX (MM HaXOISIIUXCS B aHTapax) JIeTaTelb-
HBIX anmapatoB. OXHIAETCS, 9TO BO3MOXKHO CHIKE-
HHME CEeMCMUYECKOW Harpy3kH NMpy MPUMEHEHUH Ceul-
CMO3AaLIUTHBIX YCTPOUCTB.

[pomsBeneH pacyeT cmocoOHOCTH KKIOW U3 ycTa-
HOBOK CHHU3HUTh BEPTHUKAJbHBIE W TOPH3OHTAJBHBIE Ha-
rpy3KH, Opuxojsimecs Ha KoHCTpykiuu. Ha puc. 1
U 2 JaHbl CXEMBbl YCTaHOBKH AEeMI(EpPOB U TracuTe-
neit B 3panusx. Ha puc. 3 — cxeMa ycTaHOBKU Ha JieTa-
TENTbHBIE alapaThl.

[Haccn mpexacTasisger coboil aemiipepHyIo CTOM-
Ky, K KOTOPOH KpEMHTCS KoJeCHas TelexKa (y THA-
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POILIaHOB — IMOILTABOK). B 3aBUCHMOCTH OT Macchl ca-
MoJieTa paznu4aroTcs KoH(purypanuu mmaccu. Hawmbo-
Jiee 9acTO BCTPEUAIONIecs: OJHa TIEPeHss CTOHKa U
nBe ocHoBHBIX (Ty-154, A320), onHa mepenHss u Tpu
ocHOBHBIX (M11-96), omHa mepenHss U 4eThipe OCHOB-
HBIX (bowHr 747), nBe TIepeMHIX U IBE OCHOBHBIX (B-52).
Ha puc. 4 nanbl GopMbl U CBOOOHBIC KOJCOaHUS
3MIaHUNA U COOPYXEHUI MPU UCHOIH30BAHUU AKTHB-
HBIX CEeHCMO3aIUTHBIX cucTeM [ 1-3].

Hcxonnblie pacuyeTHbIe JaHHbIE,
¢opmyabl u cxembl

IIpu pacdere cTemneHW BIMSIHUA CEHCMHYECKHUX
BO3/ICHCTBUI C y4E€TOM aKTHBHOM CEMCMO3aIIUThI Ha
00BEKT MCCIICIOBAHUS TPUICPKUBAIOTCSI HOPMATUBHBIX
naHHbIX, 3anokeHHbix B KMK 2.01.03-96 «Ctpou-
TETHCTBO B CEHCMHUYECKUX paiioHaxy (Kypwumum metiop
Koimanapu — CTpouTeNbHbIE HOPMBI U TIPaBUJIA).

A

Puc. 1. Cxema pacriosioxxeHust [eMIIepHbIX YCTPOHCTB MOJT 3aHHEM:
A — Bun dacaza 3aauust; b — aKCOHOMETPHS 1eMII()EPHOTO yCTPOHCTBA;
B — pacnionoxenue 23 neMdepHBIX yCTPOUCTB MO 31aHUEM;

1 — mapoHHTOBOE IeMII(epHOE YCTPOICTBO; 2 — METAJUIMIECKUE
TUIACTHHBI KPEIUICHHUST; 3 — )Kene300eTOHHAsI HOIyIIIKa
(moTynoABaIBHBIH IPOU3BOACTBEHHBIH OTCEK)

[Figure 1. The scheme of an arrangement of damping devices
under the building:

A — view of the facade of the building; 5 — axonometry of
the damper device; B — location of 23 damper devices under
the building; / — paronite damping device; 2 — metal mounting plates;
3 — reinforced concrete cushion (basement production compartment) |

BBonutcst k03pQUIMEHT CHIKEHUS aMILIUTY T
yckopenuid K3 (K3 — k03 UIMEHT CHUKEHUS aMILIH-
Tyl TOPH3OHTAIBHBIX YCKOPEHHMIT), KOTOPBI HEo0Xo-
JIAM ISl y4eTa COBOKYIHOTO BO3JIEMCTBUSI YCTPOHCTB
aKTUBHOW CEMCMO3AILUTHI Ha 3allMIIaeMOE COOpYIKe-

LVHAMUKA KOHCTPYKLWIA 11 COOPYXEHUM

uue (tabm. 2.7 n. 2.13 KMK HopMupyet ko3hdunm-
€HT O B 3aBUCUMOCTH OT CEHCMHYHOCTH TUIOMIAIKA
CcTpouTeNnbCcTBa (B Oamiax)) [4]. PacuerHoe 3HaueHne
K3, kak nokasano B padore JI.JI. ConnmatoBoii [5—6],
orpesenseTcs U3 YCIOBUS HE MPEBBIMICHUS] CyMMap-
HOW Tiepepe3bIBaloIEeN CHUJIBI YPOBHS CKOJIB3SIIETO
nosica 1o opmyiie

n

K =fin 20 Oi % S (1)

k=1

rIe fip — KOOQQUIIUEHT TPEHNS CKOJIBKEHHS B OITOPax
TIPH UCTIOJI30BAHNU CEUCMO3AIUTHBIX YCTPOUCTB.

Puc. 2. Cxema pacnonoxeHus racuTenei o 3gaHueM:
A — Bun Qacana 3naHus; 5 — cxema racutens; B — pacrnonoxeHue
7 racutelneil noJ 31anueM; | — racurelib; 2 — IHEBMOHATHETATEb;

3 —Kene300eTOHHast OYIIKA (TOTyTIOABAIbHBIMN POU3BOJICTBEHHBIN OTCEK);
4 —CcTepXeHb C MOPIIHEM; 5 —KHUAKOCTb [UIsl TAlllCH s KOJleOaHuii
[Figure 2. Layout of vibration transducers under the building:
A — view of the facade of the building; 5 — vibration transducer scheme;
B — the location of 7 vibration transducers under the building;

1 — vibration transducer; 2 — air blower;

3 —reinforced concrete cushion (basement production compartment);
4 —rod with piston; 5 — liquid for vibration damping]

Jfip IIOIIyCKAeTCsl YTOYHSATH HA OCHOBE MOJIEIIb-
HBIX WJIH HATYPHBIX UCTIBITAHUH.

Hnst cnydast pacuera 0e3 ceHCMO3aIUTHOTO
ycTpoiicTBa st 6eToHa fr, = 0,445.

st nemrdepHoro ycrpoiicTsa frp, = 0,2775.

s racureneii fr, = 0,1304.

> Okn — CyMMa BEPTHKAIBHBIX HArpy3oK IIpU HC-
TTOJTL30BaHMH eMItdepa.
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> Sy — cymMMapHasi mepepesbIBaroliasi ceiicMide-
CKas cuJjia MPH UCTONIL30BaHUU aeMidepa.

> O — CyMMa BEPTHKAIGHBIX HATrPy30K TPH HC-
MOJIb30BAaHUH TaCUTETIS.

> Stk — CyMMapHas mepepe3bIBarolias cecMuye-
CKasl CUJIa TPY UCTIONBE30BAaHUU TaCUTEIS.

Psin yrounenuii B3st Takxke n3 KMK (koaddumm-
eHT o ompeAessuics mo Tadm. 2.7 B 3aBUCUMOCTH OT
CCHCMUYHOCTH TUIOIIAAKH CTPOUTENHCTBA) ISl OTpe-
neneHust Si.

Sit = Ko Ku K Kp Soik, (2)

rae Ko— xo3hduiimeHT 0oTBeTCTBEHHOCTH, IPUHUMA-
MBI 10 Tab. 2.3, 3aBUCSIIMIA OT TPHHATOTO IS 3/1a-
HUA TIPEENbHOTO COCTOSIHHSA, JUISI COOPY>KEHUH IO
CTETICHH Ba)KHOCTH TIOJIOOHBIM 3JIEKTPOCTAHIMU TIPH-
HUMaeTcs paBHEIM 1,5 [4]; Ky — ko durmerT ydera
MTOBTOPSEMOCTH 3eMJICTPSICEHUM, 10 Tadn. 2.4 mpu-
HUMaeTcst paBHBIM 1,2; Ky — koadument, 3aBu-
CALIUN OT 3TAXXHOCTU 3AaHus, no M. 2.17 npuHuma-
ercst paBHBIM 1; K, — KO3 UIMEHT peryspHOCTH,
onpeAensieMblil 1o M. 2.25, IpuHUMaeTcs paBHbIM 1;
Soik — CpeAHee 3HAUEHUE CEHCMHYECKOW Harpys3Ku,
COOTBETCTBYIOIIEE i-My TOHY COOCTBEHHBIX KoJjebha-
HUM, omnpesenseMoe B MPENoI0oKEHHH YIIPYTroro Je-
(opMHPOBaHHS KOHCTPYKLMH 1O GopMyIie

// / a—\\\ = \\\\—E

Soir= 00k Wi Ksnjx (3)

rae O — Harpy3KH (ITIOCTOSTHHBIE U BPEMEHHEIE), BHI-
3BIBAIOIIIE HHEPIIMOHHYIO CHIIy B TOYKE k, ompene-
msroruecs 1o 1 1.3 KMK; nx — kosdduiment, 3aBu-
CAIUiA OT GopMBI ieopMaliK 3AaHUS TIPU €T0 CBO-
O0OIMHBIX KoJeOaHwsIX, MpuHUMaeTcs . 2.18 u 2.19
KMK.

Heo0xoqumMo yuuTBIBaTh, YTO B TEXHOJOTHHU IIO-
CaJIKil JIETATEIFHBIX allapaToB ceiiyac aKTUBHO HC-
MOJIB3YIOTCSl aMOPTU3aTOP — YCTPOMCTBO JJIs Tallie-
HUS Koebanuil (neMndupoBanus) U NOTIOIICHHUS
TOJTYKOB W YJapOB IOJBIDKHBIX 3JIEMEHTOB (TI0/[BEC-
KM, KOJIEC), a TaK)Ke KOPITyca CaMOro TPaHCIIOPTHOTO
CPEICTBa IOCPECTBOM TPEBPALICHUS] MEXaHUIECKON
SHEpPTrUM JBIKEHUs (KoilebaHui) B TEIUIOBYIO [7-9;
11-14]. CeiicMo3amuTy JIeTaTENBHBIX allapaToB MOXK-
HO YCHJIUBATh JIOTIOJIHUTEIIEHBIM BCTPaUBaHUEM BHYTPH
JeTaTeNbHOTO anmnaparta racureneid (puc 3.), mo3Bo-
JSIOMIMX KHHETUYECKYI0 SHEPTHIO, PHHOCHMYIO Ceii-
CMOHArpy3Koi, MpeBpamaTh B MOTCHINATBHYIO.

n n
ﬂikZszl QJXJ‘/Z 0 X° 4)
J= =

P77 777777777

II

Puc. 3. PacuetHble cxeMbl A1 femrdepa ¥ racuTesst ¢ BO3MOYKHOCTBIO AJIsl yCTaHABIMBAHUS B JIETATENIbHBIX alllapaTax:

1 — cpaBHUTENBHBIE CXEMbI YyCTOHUMBOCTH JIETaTeILHOTO anmapara: 6e3 aemmndepHoro ycrpoiictsa (4) u ¢ gemndepHsM yerpolictBoM (B) [15-16];
O — Harpy3Ka, IPUXOALIASICS Ha coopyskeHue; I — pacueTHast cxema ¢ JMHAMUYECKAM racHTeIeM KOJIeOaHMii [UIst JIETaTe/IbHbIX alllapaTos:
m(x) — IOrOHHAsI Macca KOHCTPYKLHIA; X(X) — OpJHATa HOPMHUPOBAHHON (HOPMBI COOCTBEHHBIX KOJIEOaHHI 10 OCHOBHOMY TOHY (OpJMHATa B TOUKE
I0/[BECA FACUTEIs IPHHUMACTCS PABHOM €IMHMUIIE); /My — Macca KOHCTPYKIHIT K Harpy3Ke, COCPEIOTOYCHHAs! B TOUKE C KOOPAMHATOM Xi;

h — obwiast BEICOTA; /1 — OBIIEee YHCIO COCPEJOTOUCHHBIX Macc Fy, — CHila cyxoro TpeHus B racurene; C, — K03 PHUIUEHT BSI3KOTr0 TPEHHS B raCUTEIIE;
Vi — yckopeHue ocHOBaHuUs NpH 3emiierpsicenuu [17—18]

[Figure 3. Design schemes for the damper and vibration transducer when installed in aircraft:

1— comparative stability schemes of the aircraft: without damper device (4) and with damper device (5) [15—16]; O — the load attributable to the structure;
1I — the design scheme with a dynamic vibration transducer for aircraft: m(x) — the linear mass of structures; X(x) — the ordinate of the normalized
form of natural oscillations in the basic tone (the ordinate at the point suspension of the vibration transducer is assumed to be equal to one);
my— the mass of the structures to the load, concentrated at the point with the coordinate xi; 4 — is the total height;

n — is the total number of concentrated masses; F,, — is the dry friction force in the vibration transducer;

C,— is the coefficient of viscous friction in the vibration transducer; ¥, — acceleration of the base in an earthquake [17-18]]

394

DYNAMICS OF STRUCTURES AND BUILDINGS



Magxugos W.Y. n ap. CTponTtensHas MexaHuka NHXeHepHbIX KOHCTPYKLNA 1 coopyxeHni. 2019. T. 15. Ne 5. C. 392-398

SiPacump=0.296 =14.61 &H ! Xys=1 Xy5=1
SIP raamem =0.32 I
I
Jip (Bes sammm)=0: 13 1
I
Q.=10.49 xH : X12=0.82 Xu=-0,13
Q=728 kH Xi5= 0,56 Xy3=-0,52
Q=521 6 Xpp=0,41 N Xyp=-045
Q=215 kH
;\é __ \ X11=0,192 X11= -0,34
~ ] anemc]:ep:()!lj
' Sracmus:D!lS
] ] Gessaulmmzo.l
' s
I %
- : . 37 ??—\\\\—E a_‘“ “_E
E'n -uu—__l» I A S m

R .
HTITTIiT

A

thopma -1 B tbopma- 2

Puc. 4. Pacuernas cxema: 4 — cBoOoHBIe KoaeOaHus (¢ neMIIpepoM, racuTeneM U 0e3 3aIliThl);
5 —1 12 dhopmbl cBOOOIHBIX KOJI€OaHUH 3/1aHNUS IIPU UCIIOIB30BAHUH aKTUBHBIX CHCTEM CEHCMO3aIHUTHI:
8 — ocna0ieHne KoeOaH i aKTHBHON CEHCMUYECKON 3aIUTBI; f, — KOB(DHUIMEHT TPEHHS CKOJIBKEHHS IPH HCIIOJIb30BAHUH aKTUBHOM celicMo3anuTsi [14; 17]
[Figure 4. The design scheme: 4 — free oscillations (with damper, vibration transducer and without protection);
b5 — 1 and 2 forms of free oscillations of the building when using active seismic protection systems:
8 — attenuation of oscillations of active seismic protection; f;, — coefficient of sliding friction when using active seismic protection [14; 17]]

Ilpakmuueckuii pacuem. [1jis1 napaMeTpoB 3/a-
HUSl, IPUBEICHHOTO Ha pHC 1, A, pacueTHOe 3HAYCHUE
N« 6e3 ceficmozamuTel — 1,049, mns coyyas ucmosns-
30BaHMs AEMI(EPHOTO YCTPOUCTBA TMjtn — 1,213, s
Clly4dasl UCIOJIb30BaHUs racuteis Niw— 1,104, Ks — xo-
3¢ GUIMEHT, YYUTHIBAIOIIHA TUCCUTIATHBHEIE CBOM-
CTBa KOHCTPYKLUH, MPUHUMAETCS coriacHo 1. 2.16
KMK mno ¢opmyre: o — xkoapduuneHt, onpeaese-
MBI 110 Tabi. 2.7 B 3aBUCUMOCTH OT CEHCMUYHOCTH
IJIOIIAIKA CTPOUTENbCTBA; W; — CIIEKTpalIbHBIM KO-
a¢duMeHT, onpeaenseMslii o 1. 2.14 B 3aBHCUMO-
CTH OT Tlepruoaa cOOCTBEHHBIX KOJIeOaHUN 37aHUS,
B HareM ciydae npuaAT paBHbM 0,83 [10]. [Ipu sTom
B KauecTBE IMEpuoJa HCIOJNB30BaH Mepuoj cBoOoI-
HBIX KOJIeOaHUH, HAWICHHBIA 3KCIIEPUMEHTAIBHBIM
nyteM, To ecth 7= 0,5 cek.

Pacuemnoe 3nauenue:

k= 13,59 kI1a; (0,548 — V8)(0,1+0,7T1); Ks=e, (5)

rae O — JEKPEMEHT KojeOaHus, IPUHUMAEMBIH IO pe-
3yJbTaTaM HAaTYpPHBIX HCIBITAHUH B YIPYTOH CTaauU
3IaHUH (COOPY>KEHHIT), aHATIOTUYHBIX IPOSKTUPYEMOMY.
CoryacHO pe3ysbTaTaM 3KCIIEPUMEHTATIBHBIX JaH-
HBIX, 11 30aans 0e3 memmdepa & = 0,10. s coydas
npuMeHeHus1 aemriepHoro ycrpoiictea & = 0,15. s
ciydast mpumeHenus racurens o = 0,18. T1 — mepuon
COOCTBEHHBIX KOJICOAHW 3MaHUS C YICTOM HCITONb-
30BaHUsI AaKTUBHBIX CEHCMO3AIIUTHBIX CHCTEM, IMPH-

LVHAMUKA KOHCTPYKLWIA 11 COOPYXEHUM

HUMaeTcs paBHbM 0,5 cek., Uit 3naHus 0e3 aemrdep-
HBIX cucteM — 0,3 cek. CienoBaTenabHO:

(0,548 —N0,18)(0,1 + 0,7 / N0,5);
Ks acurens) = € = 1,23;
(0,548 —0,15)(0,1 + 0,7 /N0,5);
K5 (rempep) = € = 1,28;
(0,548 —0,10)(0,1 + 0,7 / N0,3);
K (6e3 nemngepa) = € = 1,73.

[ToncTaBuB MOTy4YeHHBIC 3HaUCHUS B (3), orpee-
JIUM, 9TO S, TIpU 8 Oasutax 0e3 aeMIi)epHOro yCTpoii-
cTBa paBHO 5,68 kH, npu ucnonp3oBanuu aemrdep-
Horo ycrpoicTtBa — 6,01 kH, Ha ocHOBe racurens —
6,2 kH.

Brruucnenne Si:

Sik(racmenb) =1x 0,9 X 1,23 = 1,107 KH,
Sik resmep) = 1 % 0,9 x 1,28 = 1,15 xH;
Sik (6e3 3ammTE) — 1 x 0,9 X 1,73 = 1,557 kH.

[MonyueHHbIe AaHHBIC TAFOT BO3MOYKHOCTh BBIUHC-
uTh Ko pumment Ki:

K:’) (racureis) = 0,296 X 14,61 / 1,107 = 3,906;
K; (memmdep) = 0,32 X 14,61 / 1,15 = 4,065,
K3 6es sauwmny = 0,13 X 14,61 /1,557 = 1,219.

395



Madzhidov I.U. et al. Structural Mechanics of Engineering Constructions and Buildings, 2019, 15(5), 392-398

Cxema JeHCTBHS THUIPABINYCCKOTO JIBYXTPYOHOTO
celicMOaMOpTH3aTopa, YCTAHABIMBACMOrO B JieTaTesb-
HBIE aIlapaTsl, IpeacTaBieHa Ha puc. 5 [13; 18].

< o 0o
= l

\
© w w

Puc. 5. [IByxTpyOHBIH THApaBINYSCKUI aMOPTH3ATOP:
A — HarHETAIOIINI CTepXkKEHb; B — BHEILIHss TpyOa;
C — BHYTpeHHsIs TpyOa; D — YIUIOTHSIOIINI TOPIIEHD;
E — nemndupyromast >KUIKOCTh; /' — 0OpaTHEIH KIanaH
[Figure 5. Double tube hydraulic shock absorber:
A — discharge rod; B — external pipe; C — internal pipe;
D — sealing piston; E — damping fluid; F — check valve]

Tlocne omnpenenenus K3 MOHWKEHHBIE 3a CUET MPU-
MEHEHHS IeMII(pEPHON CUCTEMBbI BEJTHYMHBI TOPU3OH-
TaJbHBIX CEHCMUYECKHX HArpy3ok Si, ¢ yU4eTOM KO-
TOPBIX HEOOXOOMMO PacCUUTHIBATH HAA3EMHBIE KOH-
CTPYKLUU 37aHUSA, HAXOJATCS MPHU MOMOILTH (POpMyT
(1) u (3) c 3ameHo#1 3Ha4YeHHH o Ha 3HaYeHne 0.K3 [19].

S[k(racmem,)* = Sik (racurens) X K; (racuTens) — 1,107 x 3,906 = 4,32,
Sik (ﬂeMnd)ep)* = Sik(z[eMmbep) X K3 (memndpep) — 1,15 x 4,065 = 4,67,
Sik (6e3 3aLuym,1)* = Sik (6e3 sampter) < K; (6e3 3amuTh) —

=1,557 x 1,219 =1,899.

3akiIoueHne

YMeHblieHue Sy UIA Cilydash HCIOJIb30BaHUS
JeMI(pEpHOro yCTPOKWCTBA 10 CPAaBHEHHUIO C BapHaH-
TOM 0€3 WCIOJIE30BAHMS CEHCMO3AIIUTHOTO yCTPOi-
ctBa — 4,67 / 1,899 = 2,46 paza. Ilo cpaBHEHHIO C
BapuaHTOM c racutenem — 4,32 / 1,899 = 2,276 pasza.
Takum 00pa3oM, pacueThl MOKA3bIBAIOT, YTO UCTIOIb-
30BaHHE CEMCMO3AIIUTHBIX YCTPOICTB YMEHBIIIAeT KO-
s¢dumment K3 Oonee yem B J1Ba pasza. DTO 00CTOsI-
TEIBCTBO TO3BOJIIET CIIENATh BBIBOJ, YTO TPEIOKEH-
HOE JeMIT(hepHOE YCTPOHCTBO CHIKAET CEHCMIUECKYTO
HarpysKy, MPUXOIAIIYIOCS Ha 3allUIaeMOe COOpy-
JKeHue Ha 1-2 6anna, To ecTh IMOYTH C TaKou ke 3-
(eKTUBHOCTHIO, KaK racuTenu (oraudue Ha § %).
OpHako HEOOXOAUMO YUHTHIBATh, YTO CEOECTOMMOCTh
JeMIn(epHbIX YCTPOHCTB Topa3fo HUXKE MO CpaBHE-
HUIO ¢ racutensimu. Kpome storo, memmdepHbie
YCTpOMCTBa UMEIOT BBICOKYIO CTEIIEHb B3amMO3aMe-
HsieMocTH. J[Jsl yCTIOBUIA e JIeTaTelIbHBIX allapaToB
Haubonee 3(pPEeKTHBHO yCTaHABIUBATh YK€ BHYTPH
He nemrdepbl, a IMEHHO TaCUTeNN CEHCMOHATPY3KH
(puc. 5), Tak Kak B IIaCCH TEXHUYECKH MPETyCMOT-
peHo nemndupoBaHue 3a CYET aMOPTHU3aTOPOB.
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Calculation of seismic qualities of the damper and vibration transducer
with the possibility of their use in aircraft
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Abstract

The aim of the work. The article aims to determine the most effective seismic
protection devices, as well as their degree of reliability in different conditions.
The method of comparative calculation for determining the quality of seismic protec-
tion devices is given. An example of calculation for the damper and vibration trans-
ducer is carried out. Calculations show that the use of seismic protection devices
reduces the coefficient of K3 more than twice. Seismic protection is an urgent prob-
lem not only in construction, but also in all branches of the technosphere. The option
of using seismic protection devices in aircraft is also considered. Methods. A com-
parative calculation of the behavior of dampers and vibration transducer taking into
account the friction coefficients fr, the sum of vertical loads > O, the total shear
seismic force Y Sa is considered. The diagram of the location of seismic protection
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devices (damper and vibration transducer) under the building is presented, as well as
the options for installation in aircraft are given. Comparative calculations are carried
out with the presence of seismic protection installations and without them. Results.
The total result is given taking into account the change in the value of horizontal
seismic loads Si, which has changed in the range of 2.26-2.46 times. This circum-
stance allows to conclude that the proposed damping device reduces the seismic load,
which falls on the protected structure, by 1-2 points, with almost the same efficiency
as the vibration transducers (difference of 0.3 times).
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