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A HA YAAT roy A

1. EIZArQrH

O vdatomupyog g Aexéheng o oxorn Indowv #rav o amd Tig
HOTLOXEVEG HOVTO OTNV ETUKEVIQIXY MEQLOYY OL OTOlEG LMECTNONV TEQLOQIOUEWNC
éxtoong PBhafeg, tétoweg dote pe T Ponfewx aviiotpogwv ovoldoewy Vo
«QAVEQOOOLYY TNV EVTHOY TOL Oelood xEadaopod Tov Ty Tmeoxdhece. H
Oefapevy  ywonuxomrag 150m3 xor  Odoug 7m  edpdleton oe neofBolo
SoxtuAloetdovg STOPNG Ue TéooeQa MTeELYIX HeTABANTOD Phxoue, Ogouvg 20m ot
ualag 15t mepimov (BL. oyfpata 1.1, 1.2) o extipdron 6T %otd ™) Stdoueto Tov

OELopOL Nty oXedOV yepdt (ohuen pndla mepinov 200t).

IxNua 1.1. O vdardnvpyos s Zxolis Ixdpwv oty Aexédeia. Etvar oxedov eupavelc
o1 PAdfes and tov oeioud e 7/9/99.
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O oceoumdg npadaopodg ™ 7 XentepPpiov TEOXAAESE OTOV UOQUO NG
UATUOUEVNG KoL O o pin? ovn ddoug mepinov 8m and 10 €8apog amopAeiwom
TOL OXLEOBEUATOG TOL O CUVBUNOUO pE TNV EVAAAXTOOWEVY OETIoN 0dYynoe oe
Auyopd tou yohuBe. Ov mapatnonOeioeg PAafBec agogovoay povov Toug SO
(vTilapetonodg petadhd TOLG) TTEQUYOTOLYOULG, YEYOVOG TOL ULTOOMAGVEL T

StevBuvor ¢ pOETIENG *aBOTHYTAG Tt ATAOVOTEQ?] TNV AVEALGY].

Yynua 1.2. Tourj tov véatomvpyov
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2. H MEGOAOAOTIIA THZ ANTIZTPO®HZ ANAAYZHZ

H qiiocoyia ¢ aviiotpoyng avaivong Pouciletat GTOV LTOAOYIOUO TWV
emTayOvoewy o1 Pdon tov vdatdTLEYOL Kot oTY defopev) TOL AVTICTOLOLY OF
XOUPTTINY] QO] 070 VYo ™G SEEONG 107 HE TNV OQIXKY] QOTY TOL TOXXAEL
Auytopd tov ydhuBa. H pon# avth vroroyiletat and v ¥xpmudoTTa TG SIATORNG
Yot THQUUORPWO?] TOL ePEAXVOUEVOL OTMopoL £ = 0.5%, 7 omoio o exTIPHATAL WG
ovpPaty pe g mapatnenleioeg PAaPec mapapdEPwon. OewEWVTHG YOXUKI)
CLUTEQUPOQA NG DILTOUNG UEXQL TV CUYHEXQUUEVY] TAQUIOQPWGY], 7] CYECY] QOTWV —
HUUTIVAOTNTWY UTToEel va bmohoyiobel and v efiowon,

M=E.I, Zx;z;
Av MdBovpe v’ Oty o TEAYHATING SLULYQAPLUATH TROEWY — TAQAROQPWOEWY YAALBx
AL OUVQOOEUATOG, 7] OYEOY QOTMWY — MUAUTLAOTHTWV EVOL (7] YOOUPINT] %ol
vroloyiletat pe 1 Ponbeta Aoytopinon .

Me Baor v pebodoroyia avty, oTi¢ eNOUEVEC TOQAYORPOVG EMYEIQELTAL 7]
EXTUUNOY TV EMTAYOVEWY aUTOV HE OTAOTOMUEVES ovaALTeg  pebodoug
(trpocopoiwpa  povoBabuiov THAaviwt) xat oEBpnT]  avdAvor pe  xENom

TENEQUOPUEVWV TTOUYELWV.

219



3. ANAAYZH KATAXLKEYHZ

3.1 AvdAuon pe Oswpnon Movopdaduiou TaAavTwTn

m = 200¢
2E
h,, =24m

Ixnpa 3.1. To povofabuio mpocouoiwua

H amhovotepn péfodog extipnong ¢ QUopaTHnG EmMTAYUVONG eivat 7
TROCOROIGY] TNG HATAOHELNG e TOV ovoBaduto takavtet tov oynpatog 3.1 onov
7 Oekapevn exet ehevbepior 0PIOVTIAG HIVONG MUl OTROYNG, 7] ECWTEQIY| QOTY] GTO
Odog x=8m divetar and ™y ellowon (pe ™y moadoyrn OT OAn 7 palo TOL
OLOTNRATOG BloneTal CLYHEVTOWHIEVY] 0TY] de€apevn),

Mxy=m-4-(h, —x)
7 A=4500/(200x16x9.81) =0.15g

H emttayvvon autn mpoudntet Bewpamvtag OTt v de€opevn NToy YERUATY] and veEO Xt
OTL 7 QEOTY elval auTY] TOL LTOAOYIODMUE TQOYYOLUEVRS YIX EPEAUVOTIHT
THEUUOEPWoY o YoAvPa & =0.5%,. H emppon ¢ otabung tov vepov g

defapevng oty emtdyLVoY] SlaEEOS Yaivetat 010 axndiovbo daypaupa.

220



0.5

04 —|
3
2 _
S
s 03 —]
S}
< _|
o
N
S 02 —
g
E -
iy
01 —
0.0 L R S B B B A
0 2 4 6 8

2166un Aséapevig (m)
Ixnua 3.2. H araitovuevy emrayvvon e deéaueviis yia Stapporn ws apog i

oTaburn Tov vepov 0 avtiv, oUUP@VA UE TO TPOTOUOIWUA TOV AA0V TalaviwTi).

Mot va Stepevvnoovpe v enidpoon ™G Halog TOL KOQUOL OGNV ATOKQELOY TNG
de€apevng Bewpovpe T0 obotpa mov gaivetar oto oxnua. H Selapevn Oewpettat
axopmty pe erevbepla optlovrag uivnong u(x=h,t) xa otpoypns B(x=h,t) xota tov
#UToHOELYO GEOVA, EV® O HOPUOG AapBavetar LIOPWY WG CWOUA UE HATOUVELYUEVY]

pala m(x) ot Svonopdio EI(x).

w(x)=1-cos(mx/2h)

Ixnpa 3.3. To ovornua kopuov -- deéauevije
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Ano my Agyn Avvatev Egywy éyovpe:

h h
[fGudx + F6u,, +M*80,., = [MSkax
0 0

— [m)iiCe,0) + iy (0))0uds =M * [ii(h 1) + iy (D10 ) = Ly i s V5O Ur 1) = [ET(x)" (x,1) Skl

k(x,t) =u"(x,t)
O(h,,,t) =u'(h,,,t)
u(x,t) = ¢(x)z(t)
Su(x,t) = g(x)éz(r)

OTOV:

TEMAUWG PE avTIIXATHOTHOY] TwY Tapundve efiowoewy oty Apy? Avvatwv Epywv

HATUATYOVpE OTNY e€lowon) :

h
it = [mEPEF dx + M [P(h,)V + Lonl ' (hen)T
;
k= [EI(x)lp"(x)) dx
:
L= [mx)p(x)ds+ M*g(h,,)
0
Ol OLVTEAEOTEG  elvor avTioTolya 7 yevixevpévy] pale, oxopdio xot SOV TOL
CLOTNATOC.
Tt oV uTOAOYIORG NG 1BtOPOEPAG p(X) amouteiton 1 Abom g drapopunng eficwong
™G erevBepng TaAdvIwong , 1 omolx Yo petaAnT) palo xon Svoxapdioa maipver Ty

HoEPY
EI(x)-¢" (x)+2EI'(x)-¢"(x) + EI"(x)- ¢"(x) — 0’ m(x)¢(x) = 0

Bewpodpe ®oTd TEOCEYYIO WG TEGOTY] IBLOROEYTY] T7] CLYAQETN O,
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X
2h,

m

$(x) =1-cos(—)

Ao g mopanave (Dewpwvtag otdbun vepod otr Sefapevn mepimov 6.3m S
ms,e ~ 200t ) hopPdvoope m=255t, k =23MN/m, L =232.
. . : . 2 m
H mpowm dlonepiodog tov ovotnpatog etvor 7; = — =27 [-= ~ 0.66sec .
@
O b6pog g adpavelanng QOTNG oT] yeViuevpevy pale siva,
1,4"*(24) ~ 5200x 0.09% ~ 40z
Eniong napatnpodpe 6Tt 1 yevtnevpevn pala ennpealetot oxedov anouhelotuws oand
™y pala ¢ Se€apevnc , ETot woTe 1 ToEad0YT TOL HOVOBADUIOL CLOTNHATOS Yo

TNV CUYXEXQLREVY] HATAOKELY] VO BOLOXETAL HOVTA OTNY TROYUATIXOTY]TA.

3.1.1. Amnoxgion Zvotnpatog oe Xetomxnn Adysoom

2 Béon x 1 petatomon Siveton and ™y e€iowon,

u(x,) = 4,(x)z,(1)

1 u(x,1) = ¢,(x)z, (1)

noavovTag TV mopadoyyn OTL 7 amOXQELoY TOL CLOTNUATOG efuETdtar ayedov
ATOUAEICTING GO TNV TEWTY xovovuy] popey. Onwg Ba anodetybel moapandtw pe
™y aptluntum Adon Tov TEOPANUKTOG, 7] THEASOYN AUTY] OTY] OLYHEXQUUEVY]

TEPIMTWOY] ANOTEAEL HUAT] TQOCEYYLON TNG TOAYUATIUOTYTAG:

H yevixevpevn petatodmion z eivon 1 Abon g Stapopuyg e€loworg,

moivk-z=-L-i,

~

N i+ k -z =i (i)
m

Ertot ya tov vmoloyiopod g anoxptong mg defapevng (¢(x = 24) =1) 10 nEdBAnua

AVAYAYETAL GTOV LTOAOYIORO NG UETABANTHG 2, umogovpe Snh. va Bewphoovpe 10

223



toodbvopo povofBaduio ovotpa pe pale xow axopdia avtiotorye, g m xot k Onwg

vroAoyloBnuav pe v pébodo Twv NENEQUTUEVWY GTOLYELWY.

To eTTAYLYCLOYOAPNUATA TOL YXOENOLLOTOLOLVTAL KOG SiEyeEo ToAamAactalovat

ue ovvteheot L/#i, bote 10 medPAnpa va ooduvapel pe ostopn xivnon g

Paong touv tahavtoty]. Aapfavetor Adyog xplotung anooPéosws {=5%, tpn Aoy

Yot €Qyx amO wTAMopevo orvpodepa. Lot n dapopwn e€icworn g xivnong yiveta,
2557 +23000z + 242z = -232ii,

Ot péytoteg emtaydvoetg xat ot deonolovoeg meplodol TwY CEORIUGY Oleyépoewy

OTMG %At OL PEYIOTEG EMTAYVOVOELG OTTY XOQLYPY], SELYVOVTOL TXOAKATE.

Emtayvvoloypapnua Mzy. Edapmij IIepiodog Méy. Emrayvvon
Enmredyvvon (s) Kopvpric
&) (

Elcentro 1 0.35 0.55 1.16
Elcentro 2 0.21 0.50 0.67
Kern 1 0.16 0.35 0.38
Kern 2 0.18 0.45 0.36
Loma Prieta 0.28 0.65 1.09
Mexico 1 0.10 2.00 0.09
Mexico 2 0.17 2.00 0.16
Northridge 1 0.60 0.50 1.46
Northridge 2 0.88 0.20 1.10
Northridge 3 0.34 0.25 0.67
QOakland 1 0.28 0.65 1.09
QOakland 2 0.22 0.65 0.54
Pacoima 1 1.08 0.40 1.92
Pacoima 2 1.17 0.40 1.66
Parktield 1 0.24 0.15 0.30
Parkfield 2 0.27 0.20 0.49
Santa Monica 1 0.88 0.20 1.10

Santa Monica 2 0.37 0.10 0.56
San Fernando 1 0.25 0.60 0.78
San Fernando 2 0.13 0.35 0.38

ITivakag 3.1

ATO ™V EMITAYLVOY TNV HOELYT], UTOEOLUE VA LToloyiooLpe TNV adpovetoann
SOvaun g defapevig xat v ecwTeEr] RO ™G StatopNg ot Oson x=8m. Ano
T QOTN AUTY] XAl T7] QOTY SLHEEONG TNG DTOPNG TEOXVTITEL 7] EAdXIOTY] ESaptun
emtayuven yo Seppon ot Odon x=8m. H ponn Swppong avuctoryel oe
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epelnuot napapdppwon tou xaiuBa 0.0005, Oswptvtac yoauumy oxeon ponne-
AP TLAOTNTAG pe duoxapdio ,
EI = 50x10° Nm?

OmOTE, M =50x10° x —(—)—(—);)—02 =12.5MNm

ATO T QO] ALTY] TEOUVTTEL PACHUATINY] EMLTAYVVOY] Yot TO YOURUIHO povoPaduto
obompa, 4=0.4g (ave€dpmT and v cetopiny] Siéyepor). LTo SLYQAWUATA TOL
axohovbovy Seiyvetat 7 HeTaBOAN TG AMAUTOVUEVNG ESAPIMNG ETULTAYUVONG  YLOL VoL

vrapéet dtapporn oe vdog 8m wg mEog T deomdlovon TEPIOBO TOL GELGWKOL

#EABAGPOL OTWG Hat 7] Suvapinr] evioyvor| oe xdbe nepinTwo.

05

Edag. emitéyvvon yia diappon (g)

IHI‘IIII\II

o
[y
[wwy
O

T (s)

Ixtina 3.4 H arairovuevn edapixij exttdyvvon yia Siappor & pog 1 Seorélovoa
sepiodo tng Sidyeporng.
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T'(s)

Iyxnua 3.5 0 Adyos twv arartovuevwv emrayvvoewy ot deéauevij kai ot faon yia
Sapporn we mpog TN Seomoovoa aepiodo ¢ SIEYEPoT)S.

Iopoxdtw Aovetar pe ™y nébodo twv menepuopévwy oToyelwv T0 TEOBANUX TwY

tOLOROPYP®Y 1ot YIVETHL GUYXQLOY] TWY ATOTEAECUATWY PE TA THQUTAVE.
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3.2. ApiBunmiki EwiAvon pe MNemepaopéva Zroixeia

Mo ™y apiBununn mpocopoiwon ™¢ xataoxevng yweilovue TOv ®0EUO oe 19
povodidotata ototyeio doxol (beam elements) dnov 1o xdbe éva Exet pnrog 1.0m
ot otafepn watavepnuévn uala, QEOMY AOQAVEIAG AL ETUPAVELX SLATOPUNG
avtictowya, m,,I,, A, émov I, =(EI'°)/E,. H Sefapevy ue 10 TeQLeXOUEVO VeQO
nEocopotevetal pe SVo dlaopeTind onpetaxd otouyela pdlag (mass and rotary
inertia elements) OLTWG WOTE VO TEQLYQAPOLY 7] UETOPOQIHY] XL 7] TEQLOTQOPUN

(SQAVELX TOL CLOTNUATOG, OTWG ALTES LTOAOYLGHN KAV OE TEONYOLEVO HEPHALO.

/ 19-1-

18

18-4-

\ 17
\ 17_...
16

16|

14—

\ 13-4
12}

[ 11
J 11-}-

L

2_._
£ 15 \ 1
2222222

Ixnua 3.6 7o apibunnixo apooouoiwua tov ovoTiuaTos
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3.2.1 AgiBpmtixn Enidooy tov ITgofMpatog twv Idtompav

To anoteléopata TG AVEALONG Yot TIG TEVTE MOMTEG XAVOVIXEG HOEYES ehevBeone
TaAdVTWOMG Yaivovtat otov axdrovBo mivaar (1 puala g Se€apevng eivon 200t evid 7

emEEON TG adavetaxig PomNG Bewpeitan apekntea).

A/A ISoovyvomta ISonepiodos Tevikevyuévi Tevikevuévny
Kavovikijg (rad/sec) (sec) Mada (1) Axaupia
Mopgric (MN/m)
1 9.55 0.66 213.5 19.5
2 108.26 0.06 535 627.0
3 122.33 0.05 241.9 3619.9
4 307.62 0.02 534 5053.2
5 570.51 0.01 56.2 18292.1
ITivaxkag 3.2.

Q1 1E00EPIC TTPWTEG IDIOPOPPEG
ToU UBATOTTUPYOU
(e€aupeital n agovikr)

1n
2n
3n

i

4n

Zynpa 3.7
Sty mepintwon mov Anglel v’oYy N adpavetaxy Pomh Omwg awth vroloyictnxe
TEONYOLMEVWG Kot Yot SlapopeTnés otdbueg vepolL oty defapevy) TEOXOTTOLY yiot

%d&Oe 1Stopopepn,

22¢%



Ms=200t , IO=§2OOUH2
A/A ISoovyvomra Ibronepiodog Teviksuuévny Tevikevpgvn
Kavovixijc (rad/sec) (sec) Macéa (1) Arxauyia
Mopepric (MN/m)
1 9.02 0.70 238.3 19.4
2 62.62 0.10 144.7 567.5
3 I 122.24 0.05 241.4 3607.3
4 | 228.76 | 0.03 47.9 2504.6
5 | 453.27 [ 0.01 53.2 10930.1
Msz=210t , IL,=5200tn¥
1 8.84 0.71 248.3 19.4
2 62.59 0.10 145.5 570.0
3 119.78 0.05 251.3 3605.5
4 22859 0.03 47.8 2497.7
5 452.99 0.01 53.2 10916.6
Ms=220t , I,=5200tne
1 8.67 0.72 258.3 19.4
2 62.56 0.10 146.3 572.6
3 117.47 0.05 261.3 3605.7
4 228.44 0.03 47.8 2494.4
5 452.74 0.01 53.2 10904.6
Ms=230t , I,=5200tn¥
1 8.50 0.74 268.3 19.4
2 62.53 0.10 147.0 574.8
3 115.28 0.04 271.2 3604.1
4 228.29 0.03 47.8 2491.2
5 452.50 0.01 53.2 10893.0
Msz=2q0t , [,=5200in¥
1 8.35 0.71 278.3 19.4
2 62.50 0.10 147.6 576.6
3 113.22 0.06 281.1 3603.4
4 228.16 0.03 47.8 2477.9
5 452.29 0.01 53.2 10882.9
Msz=250t , I,=5200tn¥
1 8.20 0.77 288.3 19.4
2 62.48 0.10 148.2 578.5
[ 3 111.25 0.06 201.1 3602.8
4 228.04 0.03 47.8 2485.7
5 452.09 0.01 53.2 10873.3
Ilivakag 3.3.

IMoapamE®VTAG To ATOTEAECUATA TN TEWTYG HAVOVIXNG LORPHG Y TIG YEVIXEVHLEVEG
palec no  omopdiec PAEmovpe OTL CLUYKAIVOLY COVTR TOL TEOXVNTOVV OV
Oewpmnooupe,

@,(x) =1-cos(mx/2h,,)
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3.2.2. Avaivon PUSH-OVER

To povOdACTATO TEOCOUOIWUA TOL LIATOTLEYOL TOL TXEOLGAGHNKE
TEOYYOLUEVWS, LTORAAAETAHL 0T OLVEXEIX O TEOOJELTIHWG ALEXAVOUEVY] OEILOVTIX
oTXTINY] OOVOLY], E OVMUEID EQUOUOYNG TO %Evipo Bapovg ¢ defapevng wote va
npoodoptolet 1 petarivnon g delapevng oe nabe Babpida @optiong péyor v
OTIYRY] TOV Avytopod. T SlayQappaTe QOTWY-XAUTUAOTITWY TTOV YOY|CLLLOTOLOVYTAL
VIO TNV [ YOURMINY, AVEALOY] TIQOXVTITOLY HE YENOY] TOL Aoyopold xwdia BIAX
(BA. pn yoappnn avidvor oe oetopny Sieyepon). Entong yia 1o adxotatonomuévo
SLAYOUU A EYHAQOLOG HETAXIVIONG-OOVAUNG, 1 ouvolxn pwalo AapBavetor 200t o

TO eveEYO VYOG TOL CLOTNUATOG 24m.

And ™y xhon g HapmOANG  SOVAUMG-UETHTOTOYG LTOAOYIleTt 7] oToTiH
duonapdia TOL CLOTHPATOG,

k~19.5MN /m
TN TOL elvall CORPWVY] HE AVLTHY TOL LIToAoylobnre oty TEOMYOLUEVY] TaEAYEXPO

YL TNV TEWTT] LOLOROQYY.
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3.2.3. Anoxpion os Zetopnn Atgyegon
e1-Sotaty Toappuinn Avaioon

H amlovotepn maxgadoxn yia v andxpion Tov udATOTLEYOL GE OCELCHXY|
d1éyepom eivat 7] BewENOY YOAP UG CUUTIEQUPOPAG COUPWVA PE TNV OTOLA 7] OYEOY
QOTWV-XAUTVAOTNTWY o€ TuYaio StaTop?] bpoug z divetar and ™V eéiowon,

M(z)= EI(z)az—Z = EI(2)k(2)
0Oz
H Svorapdia ¢ Statopng eivon ave€domtn g napapdopwong, xabong Bewpeito
0Tl T0 WTMOpEVO onvEddepa péxpt 11 Swppon ovumepupépetat ehaotnd. H
EXTILOUEYY] THEAHOEPWOY TOL Y&ALBa #atd v aotoyla elvoar &, ~5x10™ 7

omoia, avtiotoryet oe pony) M ~14.5MNm.

T 1ig avarddoetg yonotponomnuay mévie emTAYLVOLOYEAPTUATE ATO TOV OELORO
g 7/9/99 (Zenoha, KEAE) adka xou mokardtepoug (Kahapdra, Aiyo, Parkfield)
TQOTOTOPUEVA HUATIAANAX (e EMUAMUANIO AVAYWYY]) WOTE 7] UEYLOTY QOTY| 0TO VYOG
™G aotoyiag va eivar S pe vty Touv vroloylobnue moonyovpévws To
ATOTEAEGUATA TWV XVOADCEWV Yo TIG TEVTE CELOWINEG SteyEpoelg TaPoLataloviaL OTLg

EMOLEVEG OEALDEG
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Aigyepon ABRvag 1999 (ZeroAia-long)
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A
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(MNm)
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Aigyepon Parkfield (Temblor) 1996
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Zxua 3.14
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¢ 3-Oxotaty ooppnn Avaloon

[o ™y mpooopoiwon g 1o1081d0THTNG YewpeTplog Tod LdATOTVEYOL, €ylve
X007 TV AOYIORIUWY *wSIMGY Tenepaouevey otoryelwy ABAQUS xat PATRAN.
270 mpooopoiwpa 0 LEATOTVEYOG Exet avitnataotadel and otoryela xehbypoug, evm
0 vepd and tpwwdidotata (3D) vBeidind otoryeio ouveyoug pécov. Me 1o

TEOCOUOIWUX AT extekéabnuay ot e€ng avaiioelg :

*  avIALON LOLOUOQPDV

*  aobunTue]  avdhuon  ev-xEOvw NG ocelopng  amdxplomg.  £2¢ Siéyepom
xonotpononuay Sidpopa Thove CELOIUA ETLTAYLYOLOYOUPNILOTE HATHAANAWG

Tpomomompéva (BA. xew.0).

*  OTATNY] AVOALOY pe povadtaia 0EIOVTLor SVUVELTY] OTO UEVTEO TG eveEYOL palag
(ne Baon v mEw™ 1S10KOEYY) TOYL LEATOTOEYOL. LHOTOC TNG AVHAVONG HVTNG
elvar va mpoodioptobet 1 oygorn mov cuvdéel TV emtayLVoY oty pala 1oL
SOPNUOTOG  HE  TIC  AVOTTUGOOMUEVEG OTOV  Qopex  ofovinég  Dlapnmelg

THQUUOQPWOELS GTIG AHQALEG LVEC.

H Oepelwdng 18lomepidog g notaouevns (he oyedov yepdtn Sefopevi)
extiunBnue ton pe T = 0.80 + 1.0 sec. O oBeBatdTnTeg oMY EXTIUNOY AvapEQOVTAL
MUELWG OTNY CLULTIEQLPOQY TWY ulmdw. H ovvolun pala tob vdatombpyou (navtote
e oedov yepdty defapevr)) vtokoyiotue mept ta 360 Mg, eviy 7 evepyog palo tou
pe Baon ™mv mowt dtopopyn mepl o 270 Mg. H Sevtepn donepiodog (xatd v
' Stevbuvon ¢ oetopnng dtéyeporg) extiundnxe tom pe T = 0.22 sec.

2.t th‘pt&roc 3.16 wou 317 TUEOLCLALETAL O HAVWALOG TWY TEMEQUOUEVWY
otoyelwy. 1o Lyhpote 3.18-3.19 wor 3.20-3.21 Seiyvetar v medt uat dedtepn
tolopopn ToL SopNpatog (he oxedov yepaty Sefupevn), ovTIOTOLY®WG ®aTd NV

Sy

wotedBuvon T oetopnnc Stéyegong. 1o Ly 3.22 anewoviloviat ot teoldelg Thv

HETATOTUOEWY TG TEWTYG LALOROQPNG (HAVOVIHOTIOIUEVEG GTNY LOVEDX).
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210 Zynpe 3.23 napovotdlovtar ot toodeic Tov 0ploviiwy HETOMLVACEDY Yo
emtforn povadixiag Svapng oto %#Evtpo evepyod palag o LOATOTLEYOL (pe Pdon
™y e Wopopey). TMupxtneodue Ot o toobfels twv petontvnoewy oyedov
towtiovian pe TG 1ooLPElS TOV PETATOTICEWY TNG TEOTNG OLOROEYPNS, OTWE Al

avopevope Pefoto .

210 anpog, 32;24oc7temovﬁovrou ot toobeic g a€ovinng (SLapNuUoug) avNyYUEVNS
nopopoppwons.  Ilapameodue o1, Oviwe, 7 WEYIOT) WY NG TOQAROQPWENG
eppavietar oty meptoyn twv PraPaov tod vdatomvpyou. To cvumépaopa autd
evioxDel v aflomotic 100 TEWSILCTATOL TEOCOUOIOUATOS KOl TOV QEXALGUO TOV

AVOAOOEWY OG.

Ta anpoc'coc 3.25-3.29 amerovilovy v vrohoytobeioa Suvopiny anoOrELaN TOL
SOUNUATOC LTLO TNV ROEYY TG YEOVIMNG UETUROANG TNG ETULTAYVVONG OTO HEVIOO TG
evepyoL palag ToL LOATOTLEYOL, Kot TNG KEOVIHTIG SLUUTMOVE TUPAUOLPWANS TTNY
TEQLOYY] OTIOL AUTY) AULUPAVEL TNV LEVIOTN TLUY] TNG, VLot OIEYEQOELS, PE TIC HUTOYQOPES
Twv Zenoilwy, [Tdpyov, Parkfield, K.E.AE., Kalopatag, avitotoliywe .

[opatnpodue Ot n SiEyepon wvTY] TEOXGAEL EMTAYLVOY] OTO HEVIQO TG
Oelapevng ton ue 0.21 g wo afoviny) mapapooewon 0.035% mnepimov. H
noapatenbeion BAafn aviiotoryel oe papton €wg SVO YOEES TEPLTOL UeYUADTER
noEupuopwaor . H avtictoryn avénuévy (pe emuhtponto avoywyrn) SLEyepoy, oTny

Baom, Sivel paopaTiny eRLTaYLVON SA oty 18tonepiodo g nataoneung T.

Ohec ot dieyépoetg oy Baon éyouv tpononombel (pe enMpanto avaymyn)
WOTE 7] KMOXQIVOUEVY WEYIoTn ooViNY] TUEUUOQYWoY TOL LSATOTLEYOL (oTny
neptoxn twv mopatnenbetocwv PraPov) va etvar tony pe 0.05% mepinov. H

TUOAUOQPWOT AVTY] EXTLLATAL OTL ovTLoTolyel oTig mapatrenetoeg Prafec.
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Me Bdon avtég Tig TPOMOTOMUEVEG Celopne Sleyépoelg éxet Stexmepatwbet 7

TEWTY ouada avahboewy Yo TV otxodou?) v paxopoxedovev (nap.5.1).

Etot, Aapavoviag vrnddn xat g mbaveg afePatdotteg otoug vrohoytopoig,
HATAANYOLHE OTO €€NG eDPOG TIRMY  “eveQyold” QAOUXTIMAC ENLTAYLVONG  HKL

18L0TEeELOBOVL :

S, ~ 035 g, T =~ 075 = 0.90 se
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Deform: Default, Step1,Mode 1 Freq=1 1574Hz, Deformation, Displacements, (NON-LAYERED}

MSC/PATRAN Version 8 0 20-Apr-00 16:34 26
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Max 1.00+00 @Nd 1

default Deformation
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MSC/PATRAN Version 8 0 20-Apr-00 16:33.00

Deform® Default, Step1,Mode4 Freq=11 32Hz, Deformation, Displacements, (NON-LAYERED)
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Max 1.01+00 @Nd 73

default_Deformation
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ZETTOAIA-B (1999) - scaled
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TTYPFOZ (1993) - scaled
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PARKFIELD (1966) - scaled
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axial strain

KEAE (1999) - scaled

acceleration (m/sec”2)
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KAAAMATA (1986) - scaled
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©1-6 My Foappunen Avidoon

Amo g vmoloylofeioeg TipEG ™G EOTNG ENYHaTwoews xab’vog Tov dEova Tov
UOQUOL, Ot OLVOLAOUO HE TNV MEYIOTY] TMXQAUOQPWOY] TOL OVIIOTOLYEL OTIg
nopatnenOeioeg BAaPeg paivetar OTL OE EVXL GNUAVTIHO TUNHUA TOL LEATOTLEYOV, Ol
TUQAUOQPWOELS  NTAY OOUETX UEYHAEC GOTE TO WNAIOKEVO OUVLEOSEUX Vo
ovumepupepfel avehaotina. I TIC PN YOAUMMEG AVOHADCELG TG UXTAOXELNG
xonotpomombnxay T MHQUMAT®  SUYQHUUATH  QOTWV-XAUTVLAOTATWY  OTWG
vroloyioOnrav pe yonon Aoyoumod xwdwa (BIAX) oe dwtopég avd éva pétpo
nB’0dog. Q¢ ocelopmés  deyépoelg  xenoipomombnmavy Tt mévie
ETUTAYVVOLOYQUPTLOTA TWV YOUUUIXDY AVUADCEWY TQOTOLUEVH WOTE AUTY TY] POQEG
N péylot pomn ot Béon Tov Auvytopol va eivar M =~ 4.5MNm odppwva pe ™y
EXTILOMUEVY] TAQAUOQPWC?] TOL OTAIGUOD %L TO SLAYQUUUA QOTWV—HXAUTVAOTATOV.

Toa anotéheopato TV U7 YOXRUUGDY GVXADCEWY TAQOLOLALOVTINL OTIC ETMOUEVES
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Moment (kNm)

Moment (kNm)
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Moment (kNm)

Moment (kNm)
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e
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Aser
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Aigyepon ABRvag 1999 (ZeroAia-long)
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Aigyepon ABnvag 1999 (KEAE-long)
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Asr o
(m/s2)

10

Aigyepon Parkfield 1996 (Temblor)
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Agyepon Kahapdrag 1986 (Nopapyia)
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Digyepon Mopyou 1993
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eXoyxpton 1-Staotatwv I'oappurwy - My Foapprnav Avardoewy

Ztov mivara mov oxohovbel mapovoldlovtot ol pEyoTeg emTayUVOELS e8APOLE Kot
Oefapevng ylo TEvTE OlQOQETIHEG OIEYEQOEIC QOOTE 7] XAUTTNY, QOTY TOL
avantbooetar oe OYog 8m va eival 7] OQIXN YL VO TOOUAAECEL ALYLOPRO
(nopapOEPwon epehnudpevon xdAvBa &, ~5x107). Tty npdt xow dedrepn celpd
avtioTor o, TAQOVAIALOVTAL T ATOTEAECRATH WO T7] YOAUMUINY] XAl [Y] YOXHUMIXT
avaduon pe v pebodo Twv TEMEQUOUEVWY OTOLYEIWY eV OTNV TEITY OElRd 7|
ANONEION, NG KN YOXURMNG OovAAvong eav ioyve v moapadoyn i, =i,
n=14.5/4.5=3.2.

Ag Aser A= Asef Ag Mg
n (® @ (MNm)
Zenohra (long)
Tpopixi Avédoon 0.82 043 . “ 0.53 14.5
Mij papyrhi Avédvon 0.32 0.15 " 0.47 4.5
KFEAE (long)
T poypixn Avélvon 0.20 0.43 2.17 14.5
M3} Tpauunc Avédvon 0.14 0.13 0.93 4.5
Ivpyog
Tpoyyuxh Avédoon " 0.50 0.43 || 0.86 14.5
M3} Tpopyh Avédvon l[ 0.26 0.13 ” 0.50 4.5
Kalauara (Nopapyia)
Tpayph Avéivoy n 0.23 0.44 1.94 14.5
M3} Tpoyynray Avédvon " 0.13 0.13 1.00 45
Parkfield (Temblor)
Tpoppira Avadvon 0.82 0.45 0.54 14.5
My I'poyypixn Avédoon 0.50 0.17 0.34 4.5
Ilivaxag 3.4
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H emtdryuvon 1ou toodbvapou povofadutov cvotqpatog oe Stéyepor oplax
©OTE VO TEOXUAECEL ALYIOMO TQEOXOMTEL amO TNV €SPy} EMTAYLYOY TWV 7]
YOURUUH®V AVOADOEWY TOAMATAAGIACUEVY] [E T7] SUVARIXY] EVIOYLOY] TWV YR IHDY

avolboewv (BA. mivosor)

A, A Sa

® ®
Zemblia 0.32 0.53 0.17
KFEAE 0.14 2.17 0.30
Idpyog 0.26 ' 0.86 0.22
Kalaudra 0.13 1.94 0.25
Park 0.50 0.54 027

ITivakac 3.5

Onwg paivetoat and TOV TQEOMNYOUUEVO TIVOXX, 7] HKEOY] QUOUATINY EAXCTIHTP
EMTAYLVOY] ElVAL,
S, (T =0.75) = 0.24g

Aviifeta pe 17 QUOpaTIHN ETMTAYUVOY, 7] EXTIUNOY] TG ANALTODUEVYG edaQUNG
EMUTAYLVOTIC YLt SLEEOT WG 1] Péom TN TeY TaEATavw, xxbioTatal Svoyepng xabong
efopTdTon €viova amd 10 PUORATIXO TeQEXOpHevo ™G Sleyépoews (amd TG MEVIE
TAQATAVL TEQIMTWOELG, a, =0.13+0.50g). ftoc v omgtﬁéoregn EXTIRNOY TV
TAQATAVE %ol tOnTEEWS Trg edapiung emTayOvoews amatteital 7 vtoBétmon
AVTITQOCWTELTIXOL CEICHINOD HOASACUOD. 7] OLVOETIXOD  ETTAYLVOLOYQUPNUATOG
oOUPwWVOL pe Ta ostoporoynd dedopéva. Na onpeiwbdel Ot 1 anddion and ™y
TOUYUATIXOTNTA AOYW XOVOUHOTOIN07G HOVOV TOL  LOYVEOL TUNUATOG TG xabe
dieyépoewg (drapuetag 2s) Sev Bewpeitar 6Tt ennpedlet onpoavind ™y axpiffeta Twvy

anoteheopdtov mY. Yoo 1 Séyepon twv ZemoMwv, _Atn=2.0s)=0.53 xou

_At2=10s)=0.58.

INa ng mapandve 1-dixoctateg avaidoelg Bewonbnue o 7 pala g

delopevng eivor 200t ever ayvoeiton 7] CORLUETOYN NG TEQLOTROPIXNG ABOAVELXG TG
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delapevng ot Suvap andxpton touv vdatdmueyov. o ™y enidpaon twv Svo
avtey peyebov oty extipnon g YaopaTing emtayvvong emovakouavetar 7
mEonyoluevn Swdwacia, OMOL LT TN YoE& 7 TOAXY QEOTY adQdvelag TG
de€apevig we mEog 0 #évteo Papoug ™G hapBavetat,
» =5200tm’

Onwg MO extunbnue xatd mEOCEYYION evh TMoEdAANAx, N palo g Sefauevig
aw€aveton otadtaxd xatd 10t, éwg ™y TN twv 250t oL avtioToel 0TV avdTeEn
duvath) otdbun.  Ta amotedéopota TV YOXURXGY oveAboEWY LTO  HOEPNY

Suvauinng evioyvong paivovtat 6to axorovBo SidyoappLa.
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e Xoyxptom 16tdotatwy xut 36txoTatwy Avaldcewy — ZopTeQAOUATY

M,, ~361t M, ~ 264t Tp ~0.73s
M,, ~363t M,, ~ 270t T,, ~0.90s
SEPLONG PYRG PARK KAL KEDE
Tpowuisii Avaivon 3D 0.49 0.71 0.95 0.29 0.34
1D 0.58 0.42 0.80 0.24 0.22
Mn I'pappkrj Avaivon 1D 0.30 0.27 0.55 0.12 0.16
Afg?lm ~ 035g A.’fg’ilin ~ 0'36g Al(?fnon-lin ~ 0'24g

¢ Exupipevy otddpy de€apevig : X~ 6.0 m
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