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8 " TA ZTOIXEIA ZEIZMIKHZ MONQZzHX TOY
NMPOIrPAMMATOZ "SAP 2000"

8.1 levika

To mapdypappa, "SAP 2000", £xel v duvoTOTNTO TPOGOUOIMONG HOVO OPIGHEVAOV
U1 YPOLLIK®V SOHKAOV GTOLYEIDV, KOl Y10 TOV GKOTO avTd ypnoiporotovvron ta "Nllink
elements " (un ypopukd otoyeio). Ta otoyeioo aVTA TAPOLGIALOVY UM YPOUUIKN
GUUTEPIPOPE LOVO KOTO TNV UN YPOUUIKY] avdAvon ypovoictopioc. L& OTOLONTOTE
GAAN ovéAvom To OTOEID OVTO CLUTEPIPEPETAL YPOLUIKA UE TIC EVEPYEG TIUES TMV
WO0TATOV TOV.

To pn ypappikd otoryeio povotpa puropet va anoteleiton gite and dvo kOUPovg M
amd évav povo kOpPo, Bempavtag to £dapog g Tov devtepo. Kabe otoryeio Bempeitan
ot amoteheiton amd €& drapopetikd "ehatpla, Eva yia kB Babud ehevbepioc. H pn-
YPOUMIKY oxéon SOVOUNG-TOPAUOPP®ONS, TOV EAATNPIOV aVTOV UTopel vo givat
avedptn oe Kabe d1evBvvon N e€aptnuévn, avarloyo e TO €100G TG CLUTEPIPOPAS
oL TpocopolwveTal. Ta &0n un  YPOUUUIKAG OCULUTEPIPOPES 7OV  UITOPOVV Vo
npocopotwBovv and to "Nllink element " elvan ta e€ng:

o [Ewelaotikn andsPeor (damper)

e  Mnyaviopdg "Gap" (kevd), mov gvepyomoteital povo vmd OAIY™M, Kot unyaviopog

"Hook" (dyxiotpo), mov gvepyomoteitor pdvo oTov epeAKLGUO.
e  Movoo&ovikn miactikotnta. (Uniaxial plasticity)
o Awnovikog mhaotikdg povothpog (Biaxial-plasticity base isolator)

e  Movompag exkkpepovg tpipng (Friction-pendulum base isolator)
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Yympo 8.1 Xtoyeio Damper, Gap kot Hook, yio a&oviki] Tapapdépeoocn

Ot pobnuotikég eélomoelg mov ypnoiponotel to mpdypappa "SAP 2000" ywo v

TPOGOUOIMON TOV UN-YPOUUK®OV OVTOV OTOlYEl®V, Tapovcldloviol OTIC EMOUEVEC

TopaypPAeovG.

8.2 ZXroixeio "Damper" : ATrooBecTipag

Ot V1™ TEG amOSPeong o' avtd To ototyeia, Pacifovion 010 EMEANCTIKO LOVTELOD
tov Maxwell, £yovtag évav un-ypappukd arocPectipa o Gepd pe €va EAATNPLo, OTMG

eaivetol oto ZymMua 8.1.
H pn ypoppun oyéon dovaunc-rapapdpemong ekppdletan pe v e&icoon:
f=kd, =cd™ (8.1)
omov 1o k givor  otabepd Tov ghatnpiov, ¢ glval 0 GUVTEAEGTNG AmOGPeoNG, cexp

gtvar o ekBétg amdoPeong, di eivor 1 petatdmion tov gratmpiov, ko d,. givorl o

pLOUOG petafoing g petatdmiong Tov omocsPestnpa. H cuvoiikn mapapdpemon tov

un-ypoppkot otoryeiov stvat:

(8.2)
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8.3 Zroixeio "Gap" : Kevou

Y10 otoyeion avTé OAEG 01 E6MTEPIKEG petatomioelg elval aveEaptnreg HeTta&d TouG.
To dvorypo M 10 KAeioyo €vog ototyeiov gap doev emmpedlel TNV GLUTEPLPOPE TOV

dAL®V petatomicemy.
H pun-ypappuxn oyxéon dvvounc-petatoniong divetor amod v e&icmon:

k-(d+open) if d+open<0
f:{ (d-+open) 83)

0 otherwise

Omov k elvar  otabepd Tov ELatnpiov, KoL open To apyIKO KEVO IOV TPEMEL TAVTO VoL

glvan ioo pe undév N pe évav omotodnmote Beticd apOuo.

8.4 ZXroixeio "Hook" : AykiocTpo

Y10 otoyeion avTé OAEG 01 E6MTEPIKEG petatomioelg elvatl aveEaptnreg HeTald TovG.
To dvorypa M 10 KAeiowo €vog ototyeiov gap doev emmpedlel TNV GULUTEPLPOPE TV

dAL®V petatomicemv.
H pun-ypappuxn oyxéon dvvounc-petatoniong divetor amod v e&icmon:

f:{k-(d—open) if d—open <0 8.4)

0 otherwise

oMoV k elvar  otabepd Tov ELaTnpiov, KoL open To apyIKO KEVO IOV TPENEL TAVTO VoL
glvan ioo pe undév N pe évav omotodnmote Beticd apOuo.
8.5 ZXroixeio "Plastic 1" : [TAaoTIKO XTOIXEIO

To mpoypappa "Sap 2000" xpnGIUOTOLEL Y10 TV TPOCOUOIMOT AVTAOV TOV GTOLXEIMV,

TO HOVTEAO HE VLOTEPNTIKNG CLUTEPLPOPES, OT®MG avTd datvmmOnke amd Tov Wen
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(1976) xon 10 omoio meprypagetor avaAivtikd oto Kepdiowo 6. H ovumeprpopd tov
HOVOOEOVIKOD 0UTOV VOTEPNTIKOD TPOGOUOIDUOTOS, QoiveTol 6To XZynuo 8.2, Kot 1

e&lomon mov TEPLYPAPEL TNV UN-YPOALUKT GXECT SVVAUNG-TTOPALOPPOOTG elvar 1) €€Ng:

f=akd+(-a)F,Z (8.5)

omov k etvar n otabepd Tov ratnpiov, £, n Svvaun Swapporg, a eivar o Adyog g
UETEAACTIKNG TPOG TNV EAOCTIKY OSvokouyic, kot Z pio adldoTatn) LOTEPNTIKN
TOPAUETPOC. MEAETMOVTOG TNV GYECT QWTN, TOPATPOVUE OTL EIVOL TAVOLOLOTVTN LE TNV

egiomon Tov Wen, mov datundbnke 6e TponyodUEVO KEPAALO.

Yympo 8.2  Xtoyyeio "Plastic 1" (MovooreoTaTn VOTEPNTIKN GOUTEPLYPOPE)

H votepnticn petofint Z maipvetl Tipnég mov kopaivovror oto =1 (dnA. |Z | <1). Xm
@aon owppong eival |Z| =1, evd N apyn T Tov Z givor undév ko e€edMoceTon
oLUPMVO e TNV dapopikn e€icmon:

Z-i{d.(l—\z“") if dZ>0

F, | d otherwise

(8.6)

omov exp etvan évog ekBEng peyoldtepog 1 icog g povadag. Meyohdtepeg TUES

oV €kBétn avtod, avEdvovy amdtopa TNV dappon Om®G Qaivetor oto Zynua 8.3.

“Lyedopog Zewopikng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KEDAAAIO 8: Ta Ztorgeia Xeopikng Movmong tov Hpoypappoatog “SAP 20007 145

[Mpaxtikd, n péytotn Tun mov umopel va mdpet o exbétng exp sivan 20. H e&icmon tov

Z givor 160dvvaun pe eketvn tov Wen, vro tov 0po 61t A=1 kot a=F=0.5.

fA

yisid

Yympao 8.3 Kabopiopdg tov mapapétpmy Tov otorysiov "Plastic 1"

8.6 ZXtoixeio "Isolator 1" : EAAOCTOMETAAAIKO £@EDSPAVO ME

TTUpriva HoAuBdou (L.R.B.)

[Mpékertar ywoo €va otoyeio oeloukig HOvoong pHe OEOVIKY  LOTEPNTIKY
ovumeplpopd. Avo amd TiG €5l ECMOTEPIKES TAPAUOPPMOELS TOV, £YOLV WU YPOLLIKN
GLUTEPLPOPE, EVM Ol VITOAOINEG TECCEPLS CLUTEPIOPEPOVTOL YPOLUUIKA. Mn YPOUUKN
CLUTEPLPOPE TALPOLGLALOVY Ol SLUVALELG EMAVAPOPAS KOTA TOVG TOTKOVS AEoves 2 Kot

3 (ZyMpa 8.4), Kot 1 aAANAETIOPOGT TOVG PaiveTal amd TIG OXECELC:
fu2 :azkz du2 +(l_a2)Fy2 Z, (8.7
Sz =k d, +(1_a3)Fy3 Z, (8.8)

Omov k; xou k3 glvor ot EA0cTIKES dvokapyieg Katd Tovg tomkovg acoveg 2 Kot 3
avtietolymg, Fyr kot Fyz efvat ot avtioToryeg SuVANELS dtapponc, ar Kot a3 Eival ot Adyot

NG HETEAUGTIKNG TTPOG TNV EANCTIKY] duoKoyio aviictoya yio kdbe aEova, Kot Z, Kot
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Z3 01 avtioTotyeg votepnTikég petafintés. H tyun tov petafAntov Z; ko Z; kopaivetot

oOuQVo, pe ™V oxéon /Z; +Z7 <1 ko otnv @hon dappong woyvel 4/ Z; +Z; =1.

Ot apykég TIHES TV HETABANTOV oVTdV gival Undevikég, evad eEeAlocovtal COLEMOVA

LE TIC O10POPIKES EEICMOELS:

k, -
. 2 du2
Z,| |1-a,2; -a,Z,Z,||F,,
23 —a,Z,Z, 1_61‘3232 k_3d
u3
y3

onov:

0 otherwise 0 otherwise

%:{1 i d,2,>0 {1 if dZ,>0

(8.9)

(8.10)

ol g&lomoelg avtég etvar 1600dvvapeg pe avtés twv Park, Wen xav Ang, vnd v

npobmodeon 61t A=1 ko f=y=0.5

H oafovikn mopapop@mon KobdG Kot Ol TPES KOUTTIKEG TOUPOUOPPAOCELS,

TPOGOUOIALOVTaL LE YPOUUIKE EAATIPLOL.

Yympo 8.4 "Isolator 1", LRB (Awéoviki] Tapapdépewaen)
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8.7 ZXroixeio "Isolator 2" : MovwTtiipag Ekkpepoug TpIBAg

(Friction Pendulum)

[Tpdkertar yio éva draEovikd oToryelo GEIGUKNG HOVOOTG, LE GUUTEPLPOPA TPIPNS.
Av16 10 povtého TpIPng Paciletatl oto voTepNTIKO povTELD OV TTPOTEIVE 0 Wen (1976),
Kol oTn GUVEKELD ypnopomodnke and toug Nagarajaiah, Reinhorn kot Constantinou
(1986) yio v avdivon ¢ oeclopikng povoone. H ovumeprpopd tov ekkpepovg

(Pendulum) npotdOnke amd tovg Zayas kot Low to 1990.

Ot duvapuels tpPnNg kot ot SLVAUELS TOL EKKPEUOLS eivar guBEmG avdAoyeg TG
OAmtikn g a&ovikng dvvaung mov ackeital oto otoryeio. To otoyeio BéPaa dev pmopel
va avorapet aovikd epedkuopd katl avoaonkovetal. H afovikn dvvaun, P, elval mwhvto

Un YPOLLUIKY Ko dlveTon amd v oxEon:

kd, if d, <0

ul

8.11
0 otherwise ( )

PEful:{

Av ka1 ot 600 datunTikol Pabpol erevbepiag etvar pun ypoppkoli, tote n enidopaon
™G TPIPNG KoL TOL EKKPEUOVS, Yoo KAOe dtoTtpumtikn Topapudpemon (dnA. Kot Katd Tov

Tomikd a&ova 2 Ko Katd Tov TomiKd aEova 3), dpa €V TAPOAAA®:
fuZ = fqu + u2p (812)

fu3 :fu3f + u3p (813)
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Yyqpo 8.5 "Isolator 2", FPS (Friction Pendulum)
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