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Figure 2-1 Schematic depicting the use of inelastic analysis procedures to estimats inelastic forces ind deformations

for given seismiz ground mations and a nonlinear analysis model of the building.

H exTignon Twv eMITTITWOEWY TOU OEICHOU OTIG KATOOKEUEG atrd O.X. peTpdral
KUPiwg o€ 6pouUg TTAPANOPPWCNG TOU KTIPIOU KAl TWV ETTINEPOUG CUVICTWO WV TOU

Tl OA ZYMBEI o€ éva TTETPOKTIOTO KTiplo 6Tav avatrTugel atpo@n .X. 0.15% mepi
TNV KaTaképu@o. AuTto eaptdrtal atrd Tn HopPoAoyia Tou KTipiou, Kal a1rd TNV
IKAOVOTNTA TOU VO TTOPOHOPPWVETAl XWPIg aoToYia.




ZNTOoUPEVO: ZEICHIKT ETTAPKEIA KTIPIWV ATTO TTETPOKTIOTN TOIXOTTOlIa

Aépunon: po TnG 10X00¢ ZUyxXpovwy AVTICEIoHIKWY Ko

Aca@ég oUOTNUA AVTIOTAONG OE OEICHIKA QopTia ‘

(ouvduaouog PEPOVTWV & PN OToIXEIWV)

B B

- EmBapuvon OgLoOUKAG LKOVO-
mrag Adyw yipavong &
Suappwang (cuvdetikwv
KOVIQUATWV Kot §UAVwV ws

otoyEiwv) b

¢opa¢pmé uAik6: www.67400.gr

- NapepBacelg Twv Xpnotwv

Zaiopixi Atrotipnon : Tpéxouvoa Kardaoraon

1. Taxug OnTikGG ‘EAcyxoq (epneipiki) npoogyyion): Me Bdon Tnv
YEWMETPIa TNG KATOWNG Kal TIG 0paTeC BAGRES
Mivakag 9.3. Evdedelypuéveg TINEG IO TO avnyHEVO EPRABOV TOIXWV OTNV KATOWN YIA
oTTAd KTipla oTr6 TOIXOTTOliO!

Emrayuvon edagoug a,S =007k g ‘ =010k-g ‘ =015k g ‘ =020k g
Type of Number of A L. . , . .
construction storevs (n)** EM‘IXIG‘"] TIUN Ikd0e Kupia xtmueuvcn OEITUIKNG Bpucng

1 2.0% 2.0% 3.5% n/a
Unreinforced 2 2.0% 2.5% 5.0% n'a
Masonry 3 3.0% 5.0% n'a n'a

4 5009 na* n'a n/a
Confined 2 2.0% 2.5% 3.0% 3.5%
masonry 3 2.0% 3,0% 4.0% n/a

4 4.0% 5.0% n'a n'a

5 6.0% n'a 1/a n'a
Reinforced 2 2.0% 2.0% 2.0% 3.5%
masonry 3 2.0% 2.0% 3.0% 5,0%

4 3.0% 4.0% 5.0% n/a

5 4 0% 5.0% n'a n/a

* n/a means “not acceptable”.

** Roof space above full storeys is not included in the number of storeys.

Adyog TAsupwv: > 1:4 &  AoTipiktn didoTaan (amd eykdpaio Toixo o€ kdroyn) <7Tm
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Exktevig Aladikacia Atrotipnong
PL1PL2PL3PL4PLS5
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MAeupikn perarémon & =

PIK i n A, A=A+A,

(a) Mpoadioploudc TNG ZEICUIKAG ATTAiTNONG:

1. omroé 10 PAcUA EMTAXUVOEWV EKTIHOUUE TN CEICUIKA ETMITAXUVON = SUvapn.

2. amoé 10 PACHA PETAKIVIOEWYV EKTIMOUUE Tn PETAKIVNON OTO ONnUEio avag@opdg
TOoU 1I008Uvapou povofabuiou (ESDOF) = mmapaudépewon

ZUyrprom peyetiv v nepiodo Tou Ktipiov, Kot To oxXAua

Xperwalopaote 1o paocua oxediaopol,
HE 10 omnoio napapoppwveTaL

(B) Mpoodiopiopdg TNG AlaBéoiung IkavoTnrag:

TTO TO YEWHETPIKA XOUPOKTNPICTIKA TWV TTEGOWV Kal TN Jop@oAoyia Tou KTipiou

EKTIMOUME TNV

3. KAUTTUASTNTA KOl YWVIOKK TTOPAMOP@PWOT OTN OTIYHN TG ACTOXIOG TV
UAIKWV,

4, Ta PEYEBN TWV TACEWV OTIG KPioIpeg B€oeIg.

a.1 : Tpoodlopicudg TNG OEICUIKAG ATTAITNONG:

-(i) Até AvdAuon pe Metrepacpéva ZTolxEia: umoloylopog évtaong Adyw
OELOMOU = EVIOTLOMOC UTEPPBacng oplwv avioxng VAlkwv = ZENAPIA AZTOXIAZ

Aduvapieg MeBodoAoyiag:
v Slakpttonoinon & mpooopoiwon KTiopatog

v’ aoddelo WG TTPOG: SOWLKO / 0TATIKO CUGTNH
v BaBuog dBopds
v eAATTAG YVWON UNXOWVIKAG GUTT. UALKWV Tolyomoliag

v  aMnAenidpaocn SLeMPaveLwV amd avopoLa UALKE

Koviapa + AiBot ZUMAo + koviaua + AiBot

Auocavdaloya peydAn
apefaidTNTA O OXEON ME TV
— évraon mwpooTmadeiag

-(ii) Ao 10 Pdopa ZxedlaOPOU GE OPOUG AVAUEVOMEVNG ZEICHIKAG
MeTakivhong
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Znpueio Avagopdg: To povofdaduio ZuoTnua utrd Zeiopikn Aléyepon

m
K-u=-m-l,, !ceeori
k
w?=k/m, kat W=27/T
— i,

2 — L1}
WU = - Ugal

N OEICUIKA OXETIKN HETAKIVNON TOU KTIpiou oxeTi{eTan atreudeiag pe Tnv
OAIKI TOU gTTITAYXUVON:

2. - —(T2 o

W= Upa = utotal,max - Umax _(T /4T )'utotal, max
ZIXETIKH OAIKH
METAKiVNON EMITAXUVON

Napadeiypa: MéyioTtn emitdxuvon = 0.5g oTnv KOPUPK EVOG TPIWPOPOU KTIpiou.
Méon peTakivnon avamTuooEl n KOPUPK o€ oxéon pe T Baon?

EkTipw T=0.05x9%4 = 0.26 sec. Apd, U,,., = (0.262/4/3.142)x0.5x9.81m/sec? = 0.0084
m. Na 0Yog KkTipiou 3x3 = 9 m, éxoupe péon oTpo@r kTipiou = 0.0084/9 = 0.093%.

NpooeyyloTiki AvAAuon: Asdopévou Tou GEIGHIKOU KIVEUVOU,
Mpooéyyion ZxAuatog TaAdviwaong, Extipnon MNepiédou T,
MeTakivnon Kopu@rng = eVTaTIKA HEYEDN.
H oAk emitdxuvon S,, Tpoodiopifel TN o€IoHIKN SUvaun oTo KTiplo.
H oxemikn perakivnon Sy, rpoodiopidel To péyebog Tng BAGRNG.

= A6 T0 OXAMA TOAAVTWONG TOU KTIPIOU HTTOPW Vva BPw TNV EVTATIKA
KATAOTAON (EOCWTEPIKEG SUVANEIS KOI TTAPAOPPUICEIG) o€ KABE onyeio.

Tumiké @aopa (ardKpPIoNS) OAIKWYV ETMITAXUVOEWV & OXETIKWV PETAKIVI(OEWV TOU
0£I0|J007l'1

S.(g) 064 [ Andravida (Pyrgos, Greece
05 A y 7\ M=6.5R (8th June 2008
04 9
03 1 k3% Napadsiyua:
0.2 1
O% | | Kriplo, oxfpa TaAdvrwong
Sa g ®(z) =1-cos(mr-z/H),

~ T=0.25 sec.

210 01046 TG Avdpafidag Ba
avatrTugel yerakivnon 15mm - 1.2 =
18mm = 0.02m.
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Ddaopa Tou Zelopou ZXed1aopoU: MepiBarlouca PéyioTwy
aTrokpicewy yia 6Aa Ta cuoTApaTa (T, §)

Napadsiypa: Kripio, oxApa TaAdviwong
®(z) =1-cos(mz/H), T=0.25 sec. ZTo OEICHO
NG AvdpaBidag 8a avamTugel peTakivnon
15mm - 1.2 =18mm = 0.02m.

MeTakivijoeig ka@’opog: 0.02-(1-cos(1rz/H))
KaptruAétnreg: c(z) =0.02-(r/H)?- cos(1rz/H)
Pomrég: M;(z) = El-c(z) KA.

‘Evo, yia KTipio kdtoyng 5x10 m, Taxog
Toixou 0.5m, H=5.6 m, e§ayerai:

I = 2*[(0.5*5%/12) + 0.5*10%2.52 +(10*0.5%/12)]
=73.125m*4.

"Eotw E=10GPa.

PotrnA kal Tépvouoa Baong:
M=0.02-107-73.125-(3.14/5.6)?=0.45x10’kN-m
Vv=0.3g-1.2:(W/g) = 0.36W

To dpdopa Ixedraopov cupuPwva pe TouG EUPWKWSELIKES
0<T<Ty: S,(T)=a, -S-[1+TT("'B°—1]]

B n = (10/(5+§))¥2> 0.55

T,<T<T.: S(T)=a,-s. 1P Ma §=5% o n =1
q g = OUVTEAEOTHG
T.<T<T,: s,(T)=a.s. TF [Ic oupmepLhopds
¢ b e g T nmAaotipdtnrac. Mo
. . e\aoTikr) oupnepidpopd
T, <T: Se(T)=ag-S-nB°-(TC;rD) 10 =1
q T

H mepiodog T TNG KATAOKEUNG EKTIUATAI EITE TIPOCEYYIOTIKA, €iTe HEOCW £§EAIYHEVNG
Twpooopoiwaong. MNMpooeyyloTIKOi KAVOVEG:

-MeTaTpoTri TOU KTIpiou o€ 1I0083UvVauo povofdaduio TaAavTwTn, EUpeECN
YEVIKEUPEVNCS padag kal Suokapypiag: w = 21T = V(K*/M*)

-Eptreipikd BACEl TWV YEWHETPIKWVY XUPAKTNPICTIKWY Kal TUTTOU TOU KTIPiou, TNG
MEYIOTNG EKTIHWUEVNG CEICUIKAG HETAKIVNONG, KATT.

-Mepikég atmod TIg EPTTEIPIKEG AUTEG OXEOEIS BivovTal KAl OTOV KAVOVIOMO.
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®dopa EC-8, Type |, yia did@opoug TUTTOUG £5apv

. Tiyég TTapapETPWV

&

by E > Ground type S Ts(s) Tc(s) To (s)
¢ A 1.0 0.15 04 20
3 — N
B 12 0.15 05 20
" C 115 0.20 0.6 2.0
R A D 135 0.20 08 2.0
E 1.4 0.15 05 20

[B

0

( 2 i
) 1 re 4

Figure 3.2: Recommended Type 1 elastic response spectra for ground types A to E (5% damping)

O o€IopIKOG KivEUVOG TTOOOTIKOTIOIEITAI PE TNV CEITUIKT ETITAXUVON &, o€ £é5agog
TUTTOU A, YIa TIG d1dQOopeg {WVEG TEICUIKAG ETTIKIVOUVOTNTAG TNG ETMIKPATEIAG.

Mivakag 2.2: Zelouikr| emTayuvon edamoug: A = ¢ - g (g: emTdyuvon Bapumrag)

Zwvn EsiopikAg EmkivBuvétnTag | Il ] IV
a 0.12 0.16 0.24 0.36

ddaopa ZxeTikwv MeTaKIVACEWV TOU ZeloPOU Zxedlaouou: Aivel Tnv ZXETIKN

MeTakivnon wg ouvapTnon Tng |65<_>|y. T2
0<T <Ty: Sy(T)=a, -S-|1+—(y-p, -1)| —
B a(T) g T, (77 By )} 40
T2
Tg <T <T.: Sd(T):ag-S-n-ﬁo-E:O.OZSag-S-n-Tz
TC 'T

n j =0.0258, -S-7 T -T

S4/0.025a,Sn

Ta €0KAPTITA CUCTHHATA
AVATITUCOOUV HETOUKIVIOEIS
TTOU AU§AvVOoVTal YPOMUIKA UE
™V mEPiodo Toug. To idio
QUOIKA Kai n avtioToixn BAGBn




OgpeMiwdng 18101TgPiod0¢ T TOU TTETPOKTIOTOU KTIpiou:

Mpooéyyian tng T karémiv vic8ETNONC AVTITIPOOWITEUTIKOU OXHNATOC TAAQVIWANS
P(2)

T=2m\(M*/K*)

M* = Fevikeupévn Mala = Ym®.2+m(x,y,2): ®(x,y,2)2 —

K* = levikeupévn Auokapypia =
Tki-AD2 + [ El(x,y,2)" (®”(x,,2)*+|GA(x,y,2) «(®'(x,y,2))?

XpeialépaaoTe 10 oXHpaA tb(x,iy,g 1rou 0a Adfel n KATAOKEUR
KOTA TNV TAAGVTWON TNG — £€0TW KOl KATA TTPOCEYYIOT

OgpeMwdng 18101rEPiod0og T TOU TTETPOKTIOTOU KTIPiou:

Mpooéyyion tng T umeIpIKa :

T=C -H%¥* é1mou C=0,05 yia TeTpAOKTIOTA, Kl H TO UYPOg TOU KTIpiou UETPOUUEVO
a1rd TNV OTABUN OPOPNG AKAUTITOU UTTOYEiOU (1] BgpeAiwan) pEXpPl TNV KOPUPH.

Eite C=0,075VA, 6mou A =Y A, (0,2+(L,,/H)?)

Napadeiypa:

Na Siwpoo Gpoug 6m, n ekTipwpevn epiodog T givan 0.19 sec. MNa karoyn 5 m
x 10 m, wéyog Toixou 0.6m = A =2-5-0,6 = 6 m2. Av TUTTIKO PIiKOG TTEGCOU = 1,5m
= A, =6-(0,2+(1,5/6)%) =1,575 = C =0,059, KOVTG € TO XOVSPIKS aTTOT.

EvoAAakTiké: H mepiodog prropei va ekTipnBsi awd Ty oxéon: T=2VA, étou A
gival n op1{ovTia EAACTIKN PETUKIVNOT KOPUPIS TTOU AVATITUCCOEI TO KTipIO av
utroBAnOsi ot op1fovTieg duvapElg ioeg pe Ta QopTia BapUTnTdg Tou.

Napadsiyua: 'Eotw A=0,20%H = T =2-/0,002:6 = 0,21 sec.
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ZXAHA TOAGVTWONG = OXAMA KTIPIOU OTAV TO QOPTICOUUE ME Ta iBia Bdapn Tou

ATA} OoTaTIKR OVAAUGCH OTIG KUPIEG KOTEUBUVOEIG TNG KATOWYNG ME TO idlo

Bapog va Spa opifovTiwg.
USW
e
G S W A A A A i i
\ ' iy
mNunviss T SRSIREVIRS - L
Lo — g
I | g L ,__‘,1
R RN ety FRwan i Jaiai i e SR
Ariiatis it Gt e i iss e
Sw ‘
Max Disp. / Max. Stresses = { Disp.g,, / Stressesgy, } * d
SW

Nerpoéxkmiot Toixomolia -vs- OmwAiopévo Zxupodepa

Eppadov @epovrwy oTtoixeiwv NT >> ERadov gepdvTwy oToixeiwv O.X.

26pooen Karoikia O.Z.

26poen Karoixia N.T.

i

Ala@paypariki AsiToupyia:
Avoxapyia E0AIVvwv Samédwv << Auoxapyia Adrag O.Z.

MAPANOPPWAO TTECOWYV

I

I i . .

1 ® ® -exrogemmidou kapyn
1 *a1roKOAANG TTECOWV

! *QTOXWPICHAS YWVIAKWDV

! AYKWVAPIWV i3

Kaptrro-AlaTunTiki KauTrmiki rapauépewaon
TPICUATIKWYV OTOIXEIWV

8/11/2011
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Afi6maTto Zxjpa TaAdvrwong P(x,y,2) yia TV HETaTpoT
ot 1008uvapo MovoBadpio TaAavrwTy?

Cantilever model of building
Napdperpol wou emwnpedlovy 1o ®(x,y.2): '¢Sh

*  BaBuog Alagppaypartikig Asitoupyiag (U) o,
* TKUPOSEUa
» MeTaAAikég Sokoi pe MAiIvBotrAfjpwon
* ZUAIva TTaTWHATA (EAAPPA, HIKPNA
Siappayuar.)
KrioToi @6Ao1 (Bapeid, amaitoiv
TTaxEig ToiXoug)

X
t Apply field of gravity
in direction of interest = gt

* looTpomikoTnTa (KATEUBUVON CAVIBWHATOG, OTHPIEN OTOUG PEPOVTEG TOIXOUG)

+  Bdpog (nada)
+ Eav aokei opi1dévrieg wBRoeIg oTOUG TOiXOUG Adyw Baputntag (KTiIoTOi B6A0I)

MNa Toug Toixoug // ato gsiopd: @ =@,

INa Toug Toixoug | oto geiopd: @ =@, +@,

@, n dIATUNTIKA CUVIOCTWOA TNG CUVAPTNONG OXAMATOG eV P, gival N KAUTITIKA
OUVIOTWOd, 6TToU Bewpeital 611 D= +O;.

Awagpdypara

SoMva Zzukrd avd 1 - 2 u uz reyidee, oavidwua & kepauitn:

+ Edpdlovral oTnV TEPIPETPIKA BOKO - ypeTida (Avw Si1d{wpa)

* Eadv dev gival AKpwg UTTEPOTATIKA Kal TTOAU KaAd Sepéva oTnv ypemida, dev
avaTITUCOOUV OUCIACTIKN dla@payuaTiki AsiToupyia

+ Badpog eaprdral amrd 10 €id0og TNG EMKAAUYNG (EAaPpPO KePaMidI (YOAAIKS),
BuZavTivo (kap@wTtd), Bulavtivo koAupBnTto, AiBiveg TTAdKEG)

*  Avemapkng SikTiwon JeukTtwyv: Kdpywn meApdrwy, BiBion Kal karamrévnon
evlidueowy (aoBevwv) ToiXxwy, & WONOCEIG TTEPIMETPIKWV TOIXWYV (KAOIoHA KAl
dvolypa TnG oTéyng).

Avalwuara: _Zuvridzic Tomron:

*  Z0Miva, petaAAikd A kai ammd O.Z. o€ avw@Aia
avolyHaTwyv

*  Zuvexn §UAIva (Suhodeoiég), peTaAAikd, i kai ard O.X.
avd 1 Y., } oTN 6TABUN TWV 0POPWV, 1} OTNH OTABUN TWV
avw@Aiwv kal TNG oTéYNG.

*  MeTtaAAikoi [ kail §UAIvol eAkuoTpeg. MabnTikoi ) kai
€AAPPWG TTPOEVTETAHNEVOL. ZTIG OTAOUEG TWV OPOPWYV 1
Kal 6TTwg Ta Siadwuara.

*  Karakopuga dialwparta 1 kai JETAAAIKG (TOATUAG)

8/11/2011
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MeAéTn Tou OXAMATOS TAAGVTWAOTN G HECW TTPOCOUOIWANS
*  TUTTIKOI (POPEIG VEOKAQTTIKWY KATOIKIWV

+  JIWPOYPES KATAOKEVES ATTO PEPOUTA TOIXOTTOlia e s s M|
* peguTmdyelo O m
* ME OHOIGHOPPA KATAVEUNMHEVA AVOoiypaTa 0 0
*  1: kdroyn 10x10p. U U
«  2: kdtoyn 7x14p. o o
Do d
- Trapopolo eppadov karoyng
- MEAETN TNG EKTOG ETTITTESOU KAUYNG OE OXEDN PE oo
TO HKOG TOU TOIXOU Trou gival kadeta oTo E ﬂ
O€Iouo6 D D
Napduerpor: 1 1
+ TMOCOCTO TWV AVOIYHATWY (] (]
*  Juokapyia TwWV S1Ia@EAYUATWV B ﬂ
[ |

Mpooouoiwon:
+ Toixotrolia : CUVEXEG HECO ; ETTIPAVEIOKA TTETTEPACTUEVA OTOIXEIO KEAUQOUG
+ Tpappikd oToixeia yia Ta §UAIVA TTATWHATA, OPOPR OTEYNG, Siajwparta

+  Xuvdéoeig Kal ETTOQEG ME EAATIPIO CUVAPEIAG F.E.M.

+  ZTOIXEiO HOVOTTAEUPWYV ETTAPWYV YIO TTEPIPETPIKOUG TOiIXOUG UTTOYEIOU OTNV
KaTeUBuvon Tou edpddovTal oTo £50QOG.

H emppon Tng duokapyiag Sia@payHaTog QaiveTal aTn
Siapopd petagl @, ki Vg,

MeA£Tn KATOMTIV TTPpOCONOiWONG pE FE /%\
=
oy

.

NapdueTpol MeAéTng:
-Auokapyia opifovTiwv
S1a@PAYHATWY

-EpBadov Avolyudtwy Kal
améoTaon METALU TOug (Eav
dnuIoupyoUVTal KAUTITIKOI i
SIaTUNTIKOI TTECOOi AVAUETA TOUG)

8/11/2011
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NepimmTwon 2: AUoKAUTITO EUAIVO TIATWHO

A

MNepimmTwon 3: ZUAIvo di1d@payua oTov
0po@o, oTéwn pe ypemida O.Z.

ve_

NeoimTwon 5: MAdka O.3. oToVv 6000O. VD£1TI5G oTnv otéwn

13



MNepimrwon 4: Ala@payl. AEITOUPYid JE KATAOVAYK. KATA Z

Avoiyparta avd 6po@o: Ovopagia TEPITTTWOEWV:

A: 4 av. otnv empAkn TAgUPd, 3 oTnv pIKp TTAsupd. B: 4 av. otnv emipAkn mAsupd

C: 0 av. otV £€mpAKN, 3 0TV KOVTA TAgupd. D: 7 av. oTnv £mpAKn, 3 6TNV KOVTH TTALUPd

E: 6mmwg n A, 6uwg oTnv KovTA TTAEUPd T aVOiyHATA £ival KOVTE OXNHATI{OVTOG KAMTITIKOUG TTECOOUG.

F: Xwpig avoiypara

BIaQopa it 10Ng ™G HEONG TOU TOIXOU pE T

éKpa katd MV 1" 1510H0PRH

odel B 1 Wmodel_A 1 MOGCLFZ el F 3
05 et mmodel_B_1 091 W model_F_1
mmodel C_1 055 B model_F_2
@) s | model Ay model_D_1 Gmodel p_1||  @nePeac) Ome | Bmodel £ 3
odel_C_TT € 4 Bmodel_E_1 s model_F_5 ®model_F_5

Ao OpA PETAKIVIONG TNG HECTIG TOU EYKGPTIOU TOIXOU HE Ta
dxpa katd T 1" iSiopopen

model F 1

085

D model F_1
074
065 1
064

HOVTEAG TPOTOpOIWENG TToU BIAQEPOUY WG TTPOS To
T0T00TS TWV avorypdTwy

08

HoVIEAa TTPOTOpOIWaNG TToU BIAPEPOUY WG TTPOG T
Suokapyia TwV SlapaypdTwy

Ma Tnv e0peon Tou OXAPATOG AUVOUE TTPWTA UE KAEIOTEG EKPPATEIG TNV
aTréKpIon Tou SopApaTOg UTTO Ta iS1a Bdpn aokoUpeva opifovTiwg

Seismic loading

H
AHoplne gH =0.105-¢ ®- % 0.6

_05-y,-(a+0.5-b)-H® E .3

A

1 1
A+avoiy :_,(22 _Zl). R

GH Ay A) 2

S a-G, D= 12-(147)

8/11/2011
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Karavopn ka@’0yog Tng peTakivnong Toixwv // ogiouo:
2 . Z . H-22 MeIwTIKOG uuvn:)\;:::‘;‘i :v«::::vu e To €id0g Tou
A (2)=A, (H) | =555 .

‘O1rou n peTakivnon Kopu@ng (oTéwn) IcoUTal JE:
+

As ( H ) :As +}’L ’ Ai‘nplane +2Aav0{yuarog

mpog jia Ty

Sagpaypdrwy

aUgnon EUKOPYiag AOYw avoIyHATWVY ToiXwv

MeTakivnon Adyw KApuyng Tou KTipiou BewpoUpevou wg
«TTPOBOAOG» pE SlaTOHN TAUTOCGNHN UE TNV KATOWN TOU

_Hy, t(ath)

MeTakivnon Adyw S1aTunTIKAG Afinplane,oz - 3 E I

Tapap6peWong “lw Ty
2

_05-y,(a+0.5-b)-H

) a-G,

A

EKTOG emITTéS0U KAUWN ToiXxwv _| ogioud: MeTakivnon Kopu@ng
OTO JECO TOU EYKAPOIOU TOiXOU:

b 2658 -t-H* . B t
A(;utofplane (E ,H) =0.105-e b, 'YW— .(0.6 otou D= . (1_\/2)

Kartavour kaf’uoyog Tng METakivnong Toixwv _| ociopé:
z (2-2-H-Z2*) . @y

Af (y,Z)zAf (b/2,H)ﬁ T 'SIHT

6Tou Af (b/2, H) :é . A?utofplane

Karémiv GVGYWVT'IG oTo c"“'wio GVG(pOp(’Xg (Ilé°'° EYKG’pO'IOU MeiwTikég ouvTEAEOTAS § avaloya pe To €iSog Tou

ToiXoU, OTEWn) TO OXAHA Eivai: i i Biapdyparog
KapTrTikAg ouvioTwoo s ez
. L z

09

W model_1
B model_2

(DT (y,Z) :iDs (Z) +(Df (Y9Z) }

AlaTuNTIKA ouviIcTWOO 0
03
HOVTEAQ TPOGOHOIW TG TToU BIa@EpOuY LG TTPOg TN BUOKaYi Ty

ZuvoAIK} cuvdApPTNON OXAMATOG
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Yi00eToUpevo oXAa TOAGVTWONG VIO TNV EKTOG ETITTESOU KAUYN TWV TOiXWV
KGOeTa TpOg TO oeIopo. Megitrrwon H =5.6m, a=8m, b = 8m, t = 0.625m:

@y ¢, —C
2

_ cy, tC
C.o = 2

Slapépewon ypapuuwy

- O’Dy, gy,z) Si1appong ot oxXAMa
2 0z R aveoTpapévou Y Tou
_9°Py, (v.2) K POoidedlel yIO TOV OIKEIO
w 2

HNXaviouoé actoxiog

z(m)

4 5 6

Tpoxiég SA('IXYI(C;")I'I]Q (e@eAKUOT. £§w

5 ¢ Tpoxiég pévlygT)ng kUplag
av<0) KauTTUASTNTAG TOiXOU KAUTTUASTNTAG TOiXOU
2 2
M= ([ m(y,2)[ (2] dydz K= GA[idq)a(y’Z)} o|z+HE|[a q;y(y’z) 8(1;(2y,z) } dydz
z

O1 TpOx1£G avadEIKVUOUV T

ZuvoAIKA pAda KTIPIOU: pdda Toixomoitv, opo@rig M, kai pagag ou ogeieTal
oTa pévipa kal kivnTé goptia Twv opépwv. M, =m H+ M+ M, =

2.y, -t-(atb)-H/g+y,-a-b/g+(v,+0.3-q/g)-a-b

looduva ala
«= 16 Y t.H-a'(DserM (112 @’ 2, 308 @, - O, +29- O
15 05 T

HZ

52
+|\/|rf.(q)sz+%.q)s.q)f+%.q)f2j+zMst.b.(M} [q) +2.@7.

loodUvaun Suokauyia
8-a

b T’ 29 T
+

J

‘H

K= 26t 4E, 11Dy, + 1))
3-H 3-H® 45.b- H 1260-

inplane
+E, | P

w KTIplov

6mou @, . =@ _-@ nplane

shear

b3

)
|

2
H
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Mapddeiyua: "Edagpog PETPIAg Katnyopiag B
Zwvn OEIOpIKAG eMKIVOUVOTNTaG Z2: a,=0.24*g,
Tg=0.15sec, T.=0.50sec, Tp=2.00sec, S=1.20, n=1.00.

Model A5 Model B5 Model C5 Model D5 Model F5
M* | 558.3758 M* | 541.9393 M* 558.3758 | M* | 585.218114 M* 813.9135
K* 665835.3 K* 686807.7 K* 665835.3 K* | 815200.798 K* 2919158
0.181861 0.176408 0.181861 0.16826207 0.104862
T(sec)| 0.209 | T(sec)| 0.195 T(sec) 0.192 | T(sec) 0.166 T(sec) 0.124
Sd 592 = Sd Sd Sd Sd
(mm) 0.1% (mm) 5.57 (mm) 5.92 (mm) 5.07 (mm) 1.61

Mivakag a1roTeAETUATWYV 1510TTEPIOBOU KOl GEICHIKNAG ATTAITNONG OTTWG TTPOKUTITOUV HE
XPAON TOU HOBNUATIKOU MOVTEAOU YIO TO TETPAYWVO MOVTEAO KTIpiWwV

model_F_1 model_F_2 model_F_3 model_F_5

M* 1156.436961 1156.436961 1204.240556 | 1531.150622

K* 349138.5841 349138.5841 408843.4114 | 1738973.739

T(sec) 0.361427923 0.361427923 0.340829962 | 0.186346864
Sy(T), (mMm) 23.4=0.4% 23.4 20.8 6.22

Mivakag a1roTeAETUATWYV 1510TTEPIOBOU KOl TEICHIKNAG ATTAITNONG OTTWG TTPOKUTITOUV HE
XPAON Tou padnuaTikoU HOoVTEAOU YIa TO ETTIPAKEG MOVTEAO KTIPiWV

"EAgyx0¢C eMITEAECTIKOTNTAC:

* Toixol /l ociocud

Vet =Ct -0,

0.0015

0.007

¢=0.5(f, f.)°5 (6mou f, +0.1f.); Auté

Y QAVTIOTOIXEi TTEPITTOU € AVTOXN O€
diatunon 0.5MPa)

H Tux6v cupBoAn SiadwpdTtwyv TrpéTrel va ocuvutroAoyideTal OTo HOVTEAO AVTOXIG.-
AuTti gival n ouvoAikn duvapn V,, Trou TrapaAappaverar amod Ta diadwuarta Tou
TEUVOUV HIa pwYUN ME KAion 45°

8/11/2011
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"EAgyX0OC EMITEAECTIKOTNTAC:

ik oo Suddapa

* Toixol | ogiouod

pipovoa

o onoua

H kapTtTuAéTnTa TroU uTTopEi Va
mapaAn@lsi wpiv TNV agToyia Tou
E£YKAPOI0U TOIXOU TTPOKUTITEI ATTO TNV
TMUPAUOPPWAT) PNYUATWTEWS TNG
TOIXOTrOliag:.

0.0001
05-t

cr

@

Smt
Xt

v

Edv umrdpyouv diadwpata T10TE 01 TOiX0! S100éTOUV TTAACTIHOTNTA £VAVTI EKTOG
emiTédou kapyng: Mera Tnv utrépfacn TG @, aKkoAouBei pnypdarwan, 6pws n
aoToxia oxeTi{eTal pe TNV €§AVTANCT TNG IKAVOTNTAS TTAPANOPPWANG TNS
OAIBopevng Trapeidag(repitrou 0.0035):
e, 0.0035

— _mu

Yox 0.3-t

u

2)

Zupmrépaopa: H koptruAOTNTA C,, €ival aut 1ou Ba Kuplapxroel oTov
EYKAPOIA PE TO OEIOUO TOIXO WE Wia KATAKOPUPN PWYHI OTO TTAVW HIcO UYoG.

Emopévwg n KaptruAdTnTa €\ EiVal QUTA TTOU TTPETTEN VO OUYKpIBei pe TNV
oplaknA KaBwg eival auTt TTou evepyoTrolei Kal Ta EUAIva dlalwuaTta epocov
uttdpyouv. To KpITHPIO aUTO €ival KPIOIPO YIG TO TTAVW MICO TOU TOiXOU Kabwg
€KEI N KAUTTUAGTNTA gival duopevETTEPN.

Opilovrai 2 KPITPIO ATTOTIUNONG:
*Av n kapmuAétnra C,,*A, éxel utrepBei v P
EYKAPOIOU TOiXOU TOTE TO KTipIO TTPOCNMAIVETAI KiTPIVO.

, OTO Tavw MIod Tou

*To KkTiplo 01N TrEPITITWON auTr Ba €ival o€ Aueon xprRon YETA To OeIoud Kal Ba
éxel TTapoucidoel eAa@pléc BAGReC oTo @épovta opyavioud (OAd pwyuég 1-
2mm). Edav ¢ =¢, (amoucia §UAIVWV dialwudTtwy), TOTE N TIEPITITWON AUTA
TAUTICETAI E TNV TTAPAKATW.

*Av 1 KAUTTUAOTNTO ny*Atot éxel utrepBei TNV @, O0TO TTAVW MICG TOU £YKAPTIOU
TOiXou TOTE TO KTipIO TTpoCnMaiveTal KOKKIVO. To KTiplo O0Tn TTEPITTTWON auTr] Ogv
gival o€ dueon xpnon META To GEICKO aAAG Ba TTPETTEI VA ETTIOKEUAOTE £TOI LWOTE
va atrogeuxBei n katdppeuon Tou. To douikd Tou cUoTnUO Ba €xeEl UTTOOTEN
BaputaTteg BAAReg kal Ba dlaTNPETal OPIAKAE EVAVTI KATOKOPUPWY POPTiwV
(TTARPNG aTTOKOAANCN TTECOWV).

8/11/2011
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Af1oAdynon caiopikiig emdpkelag:  Méow Zrarixwwy EAEywY

# ammAouoTeupéva alAG agIOTTIoOTa KPITAPIA EKTIUNONG OEIOUIKAG
TPWTATNTAC 0TO GTAdI0 TTPoeAéyxou = T (Suvauikd xapakinpioTikd)
#® H évraon Tng TPooTTdBEIag yia Tnv apxikh agiloAdynon D«
apepaidTNTa yIa TO dIABECIUO I0TOPIKO TOU DOUANATOG

b <

- MovTéAo TpIBAG: . \ -\‘\

VRg =C+ -0,

+

- KauTrTikq avdAuon S1aToung

= Veg < ? > Vgy

LEIOPIKA TEUVouoa AloTunTIKA AvTOXA

[

A%i1oAéynon caIopIKig eEmdpkelag: Zrarikoi EAzyyol

VSd <? :  AloaTNTIKA avToXh

- MovTéAo TPIBAG: VRd =C+U-: GZ

Op0On Tdon
Zuvoxn (koviaua)

ZuvTteAeOoTAG TPIPNG (1-5, KANETIE)
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Tutrol Pepoucwv Toixotroliwv
Zuvijesig Toron:
*  MABodopr)
*  NMhv@odopr cupTraywv omrréTTAivewy
*  Nhv@odopr wpdémAivlwv
*  NhvBodopr GidTpnTwv owTéTAIVOWY
*  SuAétrnxrn Toixomolia (Fepiopévo SUAvo AikTiwpa - Toarpdg)
*  Zulémhextn (pTraydaréroiyog)

O1 TpeIg TeAeuTaiION TUTTON Eival XapnAoTeEpnGg avroXis. ZuvijBwg n Bgpshiwon
givan awé AiBodopry. MeydAn onuacia aTn GEIGUIKY CUpTTEPIQOPG £xEl N
Sidragn ka1 n opolopopia kadliWog Twy avolypdrwy. Adyw peydlou Bapoug
xa0’0yog TG ToIomoliag, n pala Sev propei va BewpnBsi ouykevrpwpévn
aToug 0péPoug

Kowvidpara mAjpwong:

*  Towpevroxoviapa pe aoBéotn
* Aoféomg + Gupog

*  Apyihog (xwpa)

A%i1oAéynon caIopIKig eEmdpkelag: Zrarikoi EAzyyol

» Avarpnmiki avroyn
Vgg <7?>

Vor = M, - @4(T)= (N, /g)-@4(T) 610U n pdda opopng

N, (2) = %, A, (H-2) M, = N,/9.81 m/sec?, ka1 @y(T) n EMTAXUVOT TOU
(pAopaTog OXESIACUOU TTOU AVTIOTOIXEI OTNV
N@)=x,-Ay- (H-2)+ 3-A, mepiodo Tou KTipiou T.
¥, = 20 to 27 kN/m? .
1 =160-180 Kg/m? yia aX10T6A180, Opbn 1don
=110-150 Kg/m? yia pwpaikoU kai BulavTivé Kepapidi. N (Z) M
,=——+ Y x
0 0
: A, L,

a(¢) =2, [ H*-

[ ] i O O QOPTIO

K.B e OlYOTTOlIq

8/11/2011
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Qswpwvtag Movo Awatuntikiy Zuunepidpopa (yra
anAovoteuon Twv EAéyxwv)
H V, , AapBdveral amé To yivépevo:

VoA "My, @y(T)=2A-(N,,,o/Q)* Py(T)
6tou, N, , To GUVOAIKG afovikd @opTio Twv ToiXwv oTnv Bdon (i.e. %A, H)

kai T n mepiodog. To A gival 0 OUVTEAEOTI|G CUMUETOXIG TS padag Trou
avTioTolXEi OTO £mMIAgypévo aoxua TaAaviwang, O.

(A=Zm,® /ij q;j 2) MNa Tpiywviké oxiua, A=1/0.67

Potri) Adyw \Y)
giou0y M, =—2-(2H -3H°z+Zz°)+ V, , (H-2)

Tevikevpévn pada: M =M,,+M,
evikeupévn duokauyia evrog emmédou Toixou:

Ky=E-t/[4-(h/¢) +3(h/0)]

A%i1oAéynon caIopIKig eEmdpkelag: Zrarikoi EAzyyol

AT T2 VIRV VRV

L

a,?

P
B!
(o 2

0, < avroxn TolxoTroliog

EAgyxog:

Mndeviki d1ATUNTIKR avToxK
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AZ10AGYNON oLIopIKNG ETTdpKEIag: ZTaTiiol EAzyy 0!

tot
VRd =VRd Vb

2 UMBoARA dladwpaTtog

ApXIK6 oTAd10 PNYUATWONG:

H Zeiopikh Tépvouoa mrapaiapBaveral ammé TOIXOMOITA + AIAZQOMATA

Mpoxwpnuévo oTdd10 PRYUATWONG:

Ta Siadwparta €€’ oAokARpou avaAapfdvouv Tnv Zeiouiki Tépuvouoa

= amwAgia ouvoxngs S1adwuarog - Koviduarog =
H duvaun mou mapaAauPdvei o Toixo¢ < avroxn dia{wuarog

A%i1oAéynon caIopIKig eEmdpkelag: Zrarikoi EAzyyol

ZgIopIK6 @oprio

& OTéyng
ZgI0UIKG QPopTio
Toixomoliag
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AZ10AGYNON oLIopIKNG ETTdpKEIag: ZTaTiiol EAzyy 0!

EAEMXOZ ENAPKEIAZ KATAZKEYHZ

BApn oTéyNng Kal ToIXoTToliag
YEWMETPIA & UAIKG

n 8éon g dlaTounG / KAToWng
OEIOMIKN ETTITAXUVON

Vsg < VRg

I.x. otnv karwrepn arabun (z=0):

N, o(1+&)+u PM¢ZLb,
VA N E A ES P | PRI o>
“IA ) A

w w

A%i1oAéynon caIopIKig eEmdpkelag: Zrarikoi EAzyyol

KpiTApla eTApKEeIA

Taxeia avriAnyn wg wpog Tnv
‘ AVATITUSN £EQEAKUCHOU

_ M AmoKAeIouo¢
— N » EQPEAKUOLIOU ‘

v' EKKevTpOTNTAQ, €

- 1
| !

augnon EKKEVTPOTNTOG:
- TT QACHATIKAG EMITAXUVONG
- ™ Bdpoug Tng aTéyng

o
o (&)
!

EKKEVTPOTNTO,

01 2 3 4 5 6 7 8 910

otalun
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AZ10AGYNON oLIopIKNG ETTdpKEIag: ZTaTiiol EAzyy 0!

KpiThpla ETTAPKEING

, TaxXEia avTiAnyn wg TTpog TNV
v EkkevipéTnTaQ, € ‘ AVATITUSN £EQEAKUCHOU

v 'EAeyxog V.4 < Vg4 OTIG BEOEIG

—_ — ff i
Vsd(z) - AW Vsd - Avve Vsde

MeyéBuvon TNG SIATUNTIKAG CEICUIKAG leg
AOyw peiwong epfadol atrd Tnv TTapousia
AVOIYMATWV

eff
Vsd <?> VRd
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