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1. EIZACQrH

11. Tevikd - Avafson peAéTng

H 1Tapoloa peAétn Bepeliwong Kal eAéyXou BUVANIKOU PEUCTOTTOINONG CUVTAXONKE
ota TAaiola ekmmévnong tTng «FTEQTEXNIKHEZ EPEYNAZ KAI MEAETHZ NEOY
KTIPIOY AIOIKHTIKQN KAI YTEIONOMIKQN YTHPEZIQN IKA-ETAM TYPIOY».
To avTIKeipevo TNG avwTépw Epeuvag Kal PEAETNG kaBopioTnke Pe TNV amo 29"
OkTwpBpiou 2006 oxetikA ZUuPacn, Metatu Tou IKA-ETAM ekTTpoowTTOUHEVOU
vopIiga atrd Tov TrpoioTdpevo TG Alvong Texvikng kai Ztéyaong tou IKA-ETAM
K. lwavvn AvOpoUAdKn Kal Oa@ETEPOU TOUu ypageiou HEAETWV «ZiBuAha Xaivny,

MoAITikoU MnxavikoU — [M€wTEXVIKOU.

Bdaoel Twv YEWTEXVIKWY EPEUVWV TTOU TTPAYMOTOTTOINBNKAV Kal TNG OXETIKAG £KBeong
YEWTEXVIKNG afloAdynong, Ba trpayuartotroinBolv €AgyxOl Kal UTTOAOYIOMOI yia TNV
BepeAiwon kal To OUVAMIKO PEUCTOTTOINCNG YIA TO VEO KTipIo TwV OIOIKNTIKWY Kal

uyelovopIKwy utrnpeoiwy Tou IKA-ETAM otov MNupyo HAsiag.

1.2. Nepiypapn épyou

H KaTaoKeur] Tou ev AOyw KTIpiou oxedIAZeTal eVTOG OIKOTIESOU emPaveiag ~3633 m?
TO oTroio XwpoBeteital otov Afuo Mupyou Tou NopoU HAciag. To ev Adyw oikdTTeEdo

ekTeivETON O€ pia NUITTESIVE TTEPIOXT], ME MIKPOU HEYEBOUG Ao@wdelg CAPOEIG.

To kTipIo amroTeAeital yevikwg atmd uTtdyelo, 100YEI0 Kal TECOEPIG 0poOYous. To
uttéyelo Ba oTeydoel Kupiwg deutepeliouoeg XpPRoelg (xwpol otdBueuong, H/M xwpol
KTA). To 106yelo, o A’ kal 0 B’ épogog Ba ateydoouv TiIG YTinpeoieg Yyeiag evw o I

Kal o A’ 6po@og TI¢ YTTnpeoieg AcPAAEIag.

H ouvoAIKry €mQAveIn TOU KTIpiou XwpIileTal e APPO o€ dUO ETTIMEPOUC KTIPIAKES
povadec. H emAoyy Tng Béong Tou appoU £ylve PE OTOXO TNV Meiwon Tng

Katatrévnong Adyw BepUOKPATIOKWY PETABOAWV.
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MNa Ttnv Bepediwon Tou €épyou €xel TrpoTtaBei £€0pacn €T TAAKAG  YEVIKAG
KoIToaTpwong maxouc 1,0 m kar e BaBog mepi Ta 4,0 m a1rd TNV EMPAVEIQ TOU

PUOIKOU £dAPOUG.

O1 e€da@ikoi oxnUaTIOPoOi TToU dOpOUV TO UTTEDAPOG OTNV TIEPIOX MEAETNG,
XapakTtnpidovralr amd eVOAAQYEG OUPOIAUWOWY Kal aPYIANOTAUWBWY OTPWOEWV HE
Kupaivépeva TooooTd dupou. Mevikd Ta yaloUAIKG Tou utredd@oug XapakTtnpiovral
WG XAaPnAAg TAAOTIKOTATAG, Kal €ival PEONG OUVEKTIKOTNTAG €wg oTippd. O
udPOYPOPOG OPIfovVTAG CUVAVTATAI TTPAKTIKA ETTIQAVEIOKA, EVW Ol OXNMATIOUOI £€X0UV

uTToAOYiCIN USPAUAIKN aywyluoTnTa.
1.3. Opada ekmévnong

TNV EKTTOVNON TNG TTApoUoag HEAETNG, CUMMETEIXAV Ol :
ZiBUAAa Xaivn : TloAImIkK6G Mnxavikog — MewTexvIKOG.
Oduoacéacg Béppolog : [MoNITIKOG MnXaviKOg — MewTeXVIKOG.

1.4. AidpBpwon Tou TEUXOUG

H Trapouoa peAéTn TrepIAauBAvel TIGC akOAOUBEG evOTNTEG:

a. YTToAOYIOUOG TTITPETTONEVNG TAONG

B ‘EAEYXOG UTTOXWPAOEWV

Y. YT1roAoyIoUOG BeIKTWV £6AQOUG (EAaTAPIO avTidpaong)
0

‘EAeyX0G duvauikoU peucToTToinong
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2. YNOAOrIZMOZ EMITPENMOMENHZ TAZHZ

21 Fevikd — reprypa@n pedodoloyiag

H oT1dbun Bepediwong Bpioketal oe BaBog 4,0 m TrepiTTou aTmd TNV ETIPAVEIA TOU
€ddgoug. Na Toug uttoAoyIoguoUG TNG PEPOUCAC IKavoTNTag Ba xpnaoiyotroinBouv Ta
XAPAKTNPEIOTIKA avioXAg TnG evotntag Il (aupwdng apylhoilug) dedopévou OTI TO

BdaBog TNG €dpacng Tou ev Adyw TEXVIKOU AVTIOTOIXEI OTAV EVOTNTA QUTH.

O1 uttohoyiopoi Ba TTpaypaToTToiNBoUV yia aoTpdyylioTeg ouvlrnkeg TTou didouv ev
VEVEI KPIOIUOTEPEG OUVONRKEG OTNV PEPoUCA IKavOTATA BedOPEVNG Kal TNG APYIAIKAG
Quong Tou UAIKOU. TNa Tnv yewTexvikn evotnta Il AauBdvetal atmd TNV YEWTEXVIKN
agiohdéynon S,=110 kPa kai y=22 kN/m?®. O1 utroAoyiopoi 8a TTpaypaToToindouv KaTd
Vesic (1973).

2.2 YtmoAoyliopoi

H @épouca kavotnTa yia opBoywvikhAg Katowng BepéAio dideTal ammd TNV TTAPAKATW

eCiowon:
q,=s,-d,-N_-S, +,D,
o6mou N : OUVTEAEDTNG QEépouaag IKavoTNTAg yia BepeAioAwpida (=5,14)
S¢ : OUVTEAEOTAC B16pBwaONG yia TNV ETTIPPON TOU GXAMATOG TOUu BepeAiou
dc : ouvTeAeoTAC B16pBwaong yia Tnv emmippon Tou BaBoug Tou BepeAiou
Y, : TO QaIvopevo BApog Tou eda@IKoU UAIKOU
D : To BaBog BepeAiwong

Ooov agopd oto oxnua Tou Bepediou Ba BewpnBei ouvinpnTikd kol BAcel TG
Karoywng TG Bepeliwong B/L=0.5.

O1 ouvTeAeoTég B16pBWONG utToAOYiICovTal WG AKOAOUBWG.

S, =(1+o.2/%)
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omou B: TO TTAGTOG TOU BepeAiou

L: TO MAKOG TOU Bgpeghiou

Y1ép NG ac@alsiag Ba ayvonBei n ocuveloPopd TWV UTTEPKEINEVWY YaIWY aTTd TNV

o1a0un BepeAiwong AapBdavovrtag D=0.

Bdoel Tng Tapatmavw eiowong @époucag IKavOTNTAG TTPOKUTITEL:
q, =622 kPa

MNa va uttoAoyioBei n emTpeTTOUEVN TAON BePEAiWONG XPNOIUOTTOIEITAI CUVTEAEDTNG
ac@akeiog (Safety Factor) 3.0. ZuveTtwg TTPOKUTITEI N akOAOUBN €TITPETTOUEVN TAON
BepeAiwong:

S, d_N_S,

. 622
o SF

+ 9D +0 =207kPa

Mporteiveral yia TNV EMTPETTOPEVN TAON £dAPoUG N Tiur g, = 200kPa

ZnUeElwveTal OTI yia TIG OUVAMIKEG OUVOAKEG n €mMTPETOUEVN TAon AauBdveral
uwnAoTepn. Bdaoel Tou NEAK TrpoTeivetal ouvteAeoTig ao@aAeiag 1.0 yia xprijon otov

TTOPATTAVW UTTOAOYIOHO.
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3. YNOAOrIZMOZ AEIKTH EAA®QOYZ

3.1 Fevika — Teprypa@n pebodoAoyiag.

AkoAoUBwg Treplypdpetal n PeBodoAoyia uTToAOyIOHOU Tou O€ikTn €DdAPOUG OTnV
katakopuen (k,) kar atnv opifévTia (k,) dievBuvorn. Or TrTapatTrdvw TIHEG aTTaIToUVTal

OTIG avaAUoe€Ig TNG TTAGKAG BepeAiwong Kal Twv TOIXiwy TOU UTTOyEiou.

O1 oTTaITOUMEVEG TTOPAPETPOI TTOU UTTEICEPXOVTAI GTO TTPORANUA gival:

E= Métpo ehaoTikéTnTag £dd®oug (Young's modulus)

v= Adyog Poisson £ddgpoug

E. = Métpo eAaoTIKOTNTAG OKUPOdEPATOG (Young's modulus) = 30000 MPa
Ve = \Oyog Poisson okupodépatog = 0,16

H. = MNdayxog TTAdKag atrd okupddepa

O opiopdg Tou deikTn €6d@oug (BA. T1.X. Terzaghi, 1955) divel ye Baon Tnv EAACTIKA
emmiAuon Tn oxéon (BA. 1.x. Lambe & Whitman, 1979) :

p E
Ky=—= 5 (1a)
Y CgBy(1-v7)
oTToU:
ki = Tiun avagopdg Tou Oeiktn £ddgoug (oTabepd ehatnpiou Winkler) yia TTAGKa

dlapérpou 30,50cm. H 1iyr auth eite uttoAoyileTal atrd Tov TTapaTTdvw TUTTO,
giTe peTpIETAl ATTO €MITOTTOU SOKIUACTIKEG POPTIOEIS TTAAKAG. ZTOV OPICHO auTd
p eival N Bewpoupevn augnon NG e6pTIoNG (TTiEong) oTnv Ta@r edd@oug—
KATOOKEUNG KAl ¥ n TTPOKUTITOUCO AOYW TNG TTaPATTAvW alénong HETATOTTION
oTtnv idia dieuBbuvon.

Bo=  30,50cm (n didueTpog TNG TTAAKAG avagpopdg)

Cs= /4 =0,79 (OuvteAeoTrG OXAMATOG VIO AKAUTITN KUKAIKF TTAGKQ)
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MNa TTAGKa BepeAiwong 1 ToiXwpa uTtoyEiou O€ OTIPPO OUVEKTIKO £00¢OG, HE
XapakTnEIoTIKA O1dcTaon (B) peyoAuTtepn amd B,, 0 katakdpu@og Oeiktng edAQoug
(ky) dideTal oUpPwva pe Tov Terzaghi (1955) atrd Tov TTapakdTw TUTTO :

B
ky =k1;° (1b)

H xapaktnpioTikr) didotaon (B) mTAAGKag BepeAdiwong n TOIXWHOTOG €ival ev YEVEl
MIKpOTEPN aTTd TO OAIKO TTAATOG TNG KATAOKEUNG AOYW TNG EUKAPWYIOG TOUG. TNV
TTPAEN €AV €va KATAKOPUPO PopTio epapudletal o€ pia TTAAKA (TUTTIKA éva QopTio
UTTOOTUAWMATOG), N avTidpaon Tou £dA@oug dev eival ouoldpoppn KATw atmd TO
oUvoAo TG TAAKAG, OAAG oI TTECEIC TOU €D0AQPOUG KATW OTd Tnv TTAGKQ,
avaTITUooOVTal KUPIWG KATW aTTd TO OnUEio €QAPPOYAS TOU QOPTIOU €VU) TTPAKTIKA
pndevifovtal o€ ATmOOTACEIS MOKPIA ammd autd To onueio. ‘ET0l, oUp@wva PE TO
Westergaard (1939), n xapaktnpioTikf didotaon (B) tng MAdkag eEaptdrtal ammd Tn
OXETIKA aKapyia TnG TTAAKAG KOl TOU UTTOKEIPEVOU €8AQOUG Kal SideTal atrd Tov TUTTO
(Terzaghi, 1955) :

D. 1

5522y (2)
kV

oTTOU
3

E~ H

Do =5 (3)
12(1-vg)

gival éva PETpo TNG akapyiag NG TTAdkag atmd okupddepa kai (k) ivar éva HETpo NG
OKOMYIag TOU UTTOKEIMEVOU £DAPOUG.
O ouvduaouoécg Twv oxéoewv (1b) kai (2) didel Tn xapakTnpioTikh didoTtacn (B) oTo

KEVTPIKO TUAMA TNG TTAAKAG (MOKPIA aTrd Ta AKPa):

625DC)}§

kiBg

B =( (4a)

O d8¢ikTng €dGQPOUG KOVTA OTO AKPO MIOG TTAAKAG (TUTTIKG o€ pia {wvn PE TTAATOG 00

ME 2,50 popécg To TTéx0G TNG TTAAKAG) pTTopEi va AdRel augnuévn TiuA: (2 + 3) x k,.

ZIBYAAA XAINH, MoAimikég Mnyavikog E.M.IM. SeN. 6
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MNa Tov opifévTtio deiktn €ddgoug (ky) TTou e@apudleTal oTa TOIXWHOTA UTTOYEIOU,
yiveTal n uttdBeon OTI TO OPICOVTIO PETPO EAAOTIKOTNTAG Tou £dd@oug (E;) TauTieTal
pe TNV avTioToixn TIPNA (Ey) oTnv kKatakdpuen disuBuvon (11.X. katd Terzaghi, 1955, e

TNV TTAPADOXI) CUVEKTIKWY OXNUATIOHWY):

ki =y (5)

3.2 Y1oAoyIoTIKA epapHoyi

MNa TV TTAGKA TOU OKUPOBENATOG £pappodovTal Ta akdAouBa dedopéva:
E. = Métpo €eAaoTIKOTNTAG OKUPOdEPATOG (Young's modulus) = 30000 MPa
Ve = \Oyog Poisson okupodépatog = 0,16

H. = MNdayog TAdKkag Bepediwong = 1,00 m

MNa 1o urédagog Aappaveral Adyog Poisson v = 0,30.

Aedopévou OTI TNG KATAOKEUNG TWV £PYWV TTPONYEITAI aTTOPOPTION (EKOKAPES) Kal OTI
Ta APXIKA QUOIKA QOPTIa TTOU avTIKaBioTavTal €ival CUYKPICIUa JE Ta OUVOAIKG QOopTia
TOU KTIpiou, guuTrepaiveTal OTI Ta PETPA €AACTIKOTNTAG TTPOG XPHoN OTO OXEQIAOHUO
TWV KATOOKEUWV (OTTWG yia Tov TTpoodiopiond OelkTwyv €0A@ouc yia avdaAuaon
Movipwy KaTtaokeuwv) Ba Tpétel o€ Peyaho BaBud va avtioToixolv ot TTedio

aTmopopTIoNnG / TTava@opTIoNG.

Mpoteivetal n uloBETNON PETPOU eAAOTIKOTNTAG 1,5 — 2,0 @popéc peyaAuTepo atTd auto

NG APXIKAG POPTIONG YIA TOUG UTTOAOYICUOUG.

2nUeIveTal OTI N TIUAR Tou PETPOU €AAOTIKOTNTAG AauBdveTal idia oTNV KATAKOPUYN
Kal opigévTia disuBuvon (T1.x. katd Terzaghi, 1955, yia BeWwypnon CUVEKTIKWY UNIKWY).
Me Bdaon Ta TAPATIAVW YyId TOUG QTTOVTWHUEVOUG OTNV TIEPIOXN TOou €pyou

oxnuaTtiopoug, AauBévetal otov TTPoadIopIouo deIkTwy £6dgpoug: E=30 MPa

ZIBYAAA XAINH, MoAimikég Mnyavikog E.M.IM. SeN. 7
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FEQTEXNIKH EPEYNA KAl MEAETH
NEOY KTIPIOY AIOIKHTIKQN

IAPYMA KOINQNIKQN AZDAAIZEQN
ENIAIO TAMEIO AX®AAIZHZ MIZOQTQON KAl lelz}l(%'\_lé)T“ﬂa%h‘YFY,PgsEsz
AIEYOYNZH TEXNIKHZ KAI XTEFAXHZ FEQTEXNIKH MENETH OEMENQSHS

& EAEIXOY AYNAMIKOY PEY2TOlNOIHZHZ

AkoAouBouv utrohoyiopoi yia He = 1,00 m kai yéTpo eAAoTIKOTNTAG-Young £8GQOUG

E = 30 MPa)

A6 TnVv (1a) utroAoyiceTat:

. E 30
1Bo = 2. . = 42,0 MN/m?
Csl=v) T 1-0,302)
4
E. HS 30000 x1,00°

c = 5 = 5~ =2565,7 MNm
12(1-vE) 12x(1-0,16%)

625D )% 52025657 )%

k,]B0 42,0

B=( = 33,7 m vyia 1O KEVTPIKO TUAMA TNG TTAAKOG

‘ET01, 0 &€ikTnG £€d6dPOUG KATW aTTd TNV TTAdKA dideTal ATTO TOUG TUTTOUG !
(a) KevTpikd TuAua TNG TTAGKAG :

k1Bo 42,0
ky =——=7""=125MN/m°
B 33,7
Mporteivetal n TipA 1,25 MN/m? yia To TuApa | Tou kTipiou kai n Tipr 2,50 MN/m? yia To

TUAPa Il Tou KTIpiou, OTTOU TO TTAATOG TNG TTAAKOG MEIWVETAI OTO RUICU TTEPITTOU.

(b) Akpn Tng TTAGKAG (Cwvn TTAGTOUG ioou PE 2,5 QOPEG TO TTAXOG TNG TTAAKAG =
=2,5x1,00=2,5x% 1,00 = 2,5m):
kv.axun = (2 + 3) x k, = 3,0 MN/m®
O opigbvTiog deikTNG £6A@ous AapBaveTal icog TTPOG TOV KATAKOPUPO:
kn = ky

ZIBYAAA XAINH, MoAimikdg Mnyavikog E.M.T. SeN. 8
Avyiag Tpiadog 2, T.K. 14121, N. HpdkAeio ATTiKAG, TnA. / fax : 210-7704098 ’




FEQTEXNIKH EPEYNA KAI MEAETH

NEOY KTIPIOY AIOIKHTIKQN
IAPYMA KOINONIKQON AZOAAIZEQN KAI YFEIONOMIKQN YMHPESIQN

ENIAIO TAMEIO AS®AAIZHE MIZOQTON IKA-ETAM NYPIrOY

AIEYOYNZH TEXNIKHZ KAl ZTEFAXHX FEQOTEXNIKH MEAETH OEMENOSHS
& ENETXOY AYNAMIKOY PEY2TOIlNOIH>HX

4. EKTIMHZH YNOXQPHZEQN

4.1 Fevikd — Teprypa@n pedodoAoyiag

MNa tnv akpiBéoTtepn dUVATH TTPOCEYYION TWV AVAMEVONEVWY UTTOXWPNOEWY TToU Ba
TTPOoKANBoUv aTd TNV KATOOKEUN) TOU KTIpiou, TrpoUTroB8ecn aTtroteAei o
Tpocdiopiopdg  Tou  emiBaAAduevou  (TTPOoBeTou)  @opTtiou. Mia  gupéwg
XPNOIWOTIOI0UKEVN OXETIKA TTapadoxn eival Ta 10 kN/m? avd 6pogo kTipiou TTAéov 30
kKN/m? yia tnv TIAGKa NG YEVIKAG KOITGOTpwong. Me Tnv Tapadoxd auTth
TTPOCdIOPICETAI TTPOCEYYIOTIKA OTI N MPBAAAOPEVN TAON OTAV OTABUN BepeAiwong o€
100 kPa.

Me dedopévn TNV aaipeon €da@ikoU UAIKOU péxpl BaBoug 4 m atmd Tnv oTddun Tou
QUOIKOU €dA@OUG TTPOKUTITEI aTToQopTIon TNG TA¢ng Twv 80 kPa. O1 utmoxwpAoeig
Tou Ba TTpayuatoTroinBolv Ba eivalr atrotéAecua Twv TTPOcBeTwy 20 kPa 1Tou Ba

eMPBANBoUV oTnV oTABUN BepeAiwang.

Ooov apopd oTnV XPOVIKN €EEAIEN TWV UTTOXWPNCEWYV , N OAIKA KaBi{NON Piotal MTTOPEI
va avaAuBei OTIG BIAKPITEC TUVIOTWOES Py, Pe, KAI pPs BACEI TNG GXEONC:
Ptotal = Pu + Pc + Ps
oT1TOoU
Pu : AuEoN ) aoTpayyioTn KaBignon (immediate, undrained settlement)
pc : KaBignon Adyw oTtepeoTtroinong (consolidation settlement)

ps : ‘deuTEpEUOUCA’ KaBiZnon 1 Kabi¢non epTTUCOU (creep)

Or1 Burland and Wroth, 1974; Burland, Broms and De Mello, 1977; Padfield and
Sharrock (1983) mpoTeivouv TIG TTAPAKATW TTPOCEYYIOTIKEG CUOXETIOEIG TWV Py KAl P
KaBi{oswv cuvapTAcEl Twv KaBI(oEWV TTOU TTPOKUTITOUV e Bewpnon ouvenkwv

povodidoTaTng cuptrieong (1xD conventional method).

MNa kavovikéd otepeotroinuéveg apyidoug (N.C.) 1oxU0el kata TTpootyyion:
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pu=~0,1pixo

Kdl

Pc = P1xD

MNa utrepoTepeoTToinuéveg apyidoug (O.C.) 1oxUel KaTd TTPOCEYYIoN:

Pu= 075'p1xD
Kal
¢ = 0,5p1x0

4.2  YmoAoyIoTIKA EQapHOYQ

Mpayuatotroindnke UTTOAOYICHOG EAACTIKWY UTTOXWPNOEWV (1xXD) pe Tnv TTapadoxn
TOU €AACTIKOU NUIXWPEOU KAl YIa OTTEIPOPNKN BgpeAioAwpida pe TTAdTog 30 m, TTou
QVTIOTOIXEl OTIG OIOOTACEIG TOU KTIPIOU. ZUP@WVA PE TO aKOAOUBO ZxNHa N HETARBOAN
NG KataképuPng taong didetal amd TNV TAPAKATW oX€on. O UTTOAOYIONOG Twv
UTTOXWPACEWY YiVETAI XWPICOVTAG TOV XWPO KATW atrd 1o BepéNio o€ {uveg TTAXOUG
h; ye pétpo povodidaoTarng cupTrieong Es, 61Tou 10 péoov TnG kKABe {wvng BpiokeTal

o€ BaBog z atrd TN OTABUN POPTIONG.

Ao =38 +sinB-cos(f +25)]
T

XYy

\\ \
S \
B o
~ \
.
~ AY
~ \
\\ \
<\
.

‘A

Yz
xAua 4.1: Kataképugn 10N TTpoKaAoUUEVn atrd aTTeIpOPAKES POPTIo

AKoAoUBWG TTapouacidleTal O TTVAKAG UTTOAOYICHOU TWV UTTOXWPAOEWV.
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| B ] 30 | m ATTé £WG Es (Mpa)
21pwon Ib 0,0 3,0 15
YTpwon Il 3,0 12,0 20
2tpwon I 12,0 30,0 30
>1pwon b 30,0 100,0 50
| a9 | 20 | kPa KabiZnon | KabiZnon
(m) (cm)
0,030 3,0
z (m) B Ao AT £WG Méco Z1pwy. Es AP Maxog (m) | Kabi¢non
0,30 3,10 20,0 0,00 0,60 0,30 15 20,0 0,60 0,0008
0,90 3,02 20,0 0,60 1,20 0,90 15 20,0 0,60 0,0008
1,50 2,94 20,0 1,20 1,80 1,50 15 20,0 0,60 0,0008
2,10 2,86 20,0 1,80 2,40 2,10 15 20,0 0,60 0,0008
2,70 2,79 20,0 2,40 3,00 2,70 15 20,0 0,60 0,0008
3,90 2,63 19,9 3,00 4,80 3,90 20 19,9 1,80 0,0018
5,70 2,42 19,6 4,80 6,60 5,70 20 19,6 1,80 0,0018
7,50 2,27 19,2 6,60 8,40 7,50 20 19,2 1,80 0,0017
9,30 2,03 18,6 8,40 10,20 9,30 20 18,6 1,80 0,0017
11,70 1,87 18,0 10,20 12,00 11,10 20 18,0 1,80 0,0016
13,80 1,65 16,9 12,00 15,60 13,80 30 16,9 3,60 0,0020
17,40 1,42 15,4 15,60 19,20 17,40 30 15,4 3,60 0,0018
21,00 1,24 13,9 19,20 22,80 21,00 30 13,9 3,60 0,0017
[ 24,60 1,70 12,6 22,80 26,40 24,60 30 12,6 3,60 0,0015
28,20 0,98 11,5 26,40 30,00 28,20 30 11,5 3,60 0,0014
33,50 0,84 10,1 30,00 37,00 33,50 50 10,1 7,00 0,0014
40,50 0,71 8,7 37,00 44,00 40,50 50 8,7 7,00 0,0012
47,50 0,67 7,6 44,00 51,00 47,50 50 7,6 7,00 0,0011
54,50 0,54 6,7 51,00 58,00 54,50 50 6,7 7,00 0,0009
61,50 0,48 6,0 58,00 65,00 61,50 50 6,0 7,00 0,0008
68,50 0,43 54 65,00 72,00 68,50 50 54 7,00 0,0008
75,50 0,39 4,9 72,00 79,00 75,50 50 4,9 7,00 0,0007
82,50 0,36 4,5 79,00 86,00 82,50 50 4,5 7,00 0,0006
89,50 0,33 4,2 86,00 93,00 89,50 50 4,2 7,00 0,0006
96,50 0,31 3,9 93,00 100,00 96,50 50 3,9 7,00 0,0005

Bdoel Tou TTapattdvw UTTOAOYIOUOU TTPOKUTITOUV OUVOAIKEG EAAOTIKEG UTTOXWPENAOEIG

NG TagNG Twv 3 cm. Me Bewpnon utrepoTePEOTTOINKEVOU UAIKOU TTPOKUTTTEI OTI 1,5 cm

€€ auTwyv Ba TTpayuatoTToIiNBei Aueoa, evw To UTTOAOITTO Ba gival JOKPOXPOVIEG.

Bdoel Tou peyéBoug TwV OAIKWYV UTTOXWPNOEWY, TwV dIooTACEWY, Tou BABoug Kal Tou

TUTTOU TNG BepeAiwong, dev avapévovral TTPORAANATA CUVOAIKWY 1 Sl1apopIKWV

UTTOXWPHROEWV.
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5. EAErXoz AYNAMIKOY PEY2TOMOIHZHZ

5.1 Fevikd

Q¢ peuoToTtToinon opideTal N PETAROAN VOGS KOKKWOOUG UAIKOU TO OTTOIO €ival TTAAPWG
KOPEOUEVO Kal aTrd OTePEN KATAOTACN METATTITITEl O€ PEUCTH, WG CUVETTEID TNG

augnong Twv TTIECEWY TTOPWYV Kal TG TAUTOXPOVNG HEIWONG TWV EVEPYWV TACEWV.

Katd tnv didpkeia KUKAIKAG aoTpdyyioTng OpTIoNG (TT.X. OEICHIKN @OpPTION), OXEOOV
OAa Ta TTAAPWG KOpeoHEVA KOKKWON €86A@n avamTuooouv BTk Tricon TTépwv
eCaitiag TNG oUCTOAIKAG (contractive) cuuTTEPIPOPAS TOUG O€ HIKPEG TTAPANOPPUICEIG.
€ TIEPITITWOEIC OUVEXOUG QVTIOTPOYNG TNG OIaTUNTIKAG TAong (avakukKAI{OPEVN
@opTIoN), N evepydg diaTunTikr Tédon eCaiTiag TNG augnong Tng Trieong opwyv duvaral

Va HEIWBET £wg Kal va unOEVIOTEI.

MNa tnv onuioupyia avakukAICOPEVNG dIATUNTIKAG @OPTIONG TO £DAQOG TTPETTEI VA
ep@aviCeTal oXeTIKA €TTITTEDO I E EAAPPA KAion. ETTioNng 1o idI0 gaivouevo duvartal va
EMQAVIOTEI 0 ATTOTOMES KAITEIG MIKpoU Uwoug. OTav To £0a@og eu@avioel GUVONKES
MNOEVIKAG evePYOUS TAONG QTTOMEIWVETAI N AKANYIO TOU Kal EUQaviCovTal ONUAVTIKES

TTOPANOPPWOEIS (KaBIZNoeIg AOyw peuaToTToinoNG).

5.2 MeBodoAoyia eUpeong TuvteAeoT Ac@dAgiag PeuotoTroinong

O ouvteAeotg ao@aleiag (FS) évavrn mOavAg peucToTToinoNnNg Tou UTTO £peuva

KOKKWOOUG £8a@IKoU UAIKOU UTToAoyideTal CUMPWVA JE TNV TTAPAKATW OXEON:

FS = CRR;s . MSF
CSR
otTou:
CSR ;N utohoyilOuevn avnyuévn SIaTUNTIK TAon OTTd GCEICHIKA
®opTION
CRR75 : navnydévn dIaTunTIKr avTioTaon yia OEIOUO PeyéBoug 7.5
MSF . OUVTEAEOTAG avaywyng peyéBoug
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Y1roAoylopog avnypévng diatuntikAg tdong (CSR)
H avnypévn diatuntiki 1don (CSR) atrd oelopikr) ¢OpTIon UTToAoyifeTal CUPQWVA HE

TNV peBodoloyia Twv Seed and Idriss (1971), wg akoAoUBwWG:

CSR =T -0.65. Zme. Tvo .
O-vo g O-VO
otTou:
Omax Méyiotn opifOvTiIa CEICUIKA ETTITAXUVON OTNV ETTIQAVEIQ TOU
£daQoug
Ovo . N OAIKN KaTaképuen Tdon oTo BABog eAéyxou
Ovwo’ . N evePYOS KATaKOpu®n TAon aTo BAB0G eAEyxoU
Iy . 010pBwTIKGS oUVTEAEDTNG BABoUG

O d10pBwTIKOG oUVTEAEOTAG BABoUC ry (Eq. 2) uttoAoyileTal Baoel peBodoAoyiag Katd

Liao & Whitman (1986) cUp@wva pe TIC TTAPAKATW OXECEIC KAl gU@avieTal OTO

2xNua 5.1:

r, =1-0.00765z;, z<9.15m

=1.174 - 0.0267z; 9.15m <z <23m

Stress Reduction Coefficient, ry

0.0 02 0.4 086 0.8 1.0
0_.‘.—'—.—1...[r..|

Average values

| by Seed &

5 Idriss (1971)
= Approximate average \
= [ values from Eq. 2
‘% 10 | ; N
() I Range for different

soil profiles by
Seed & |driss (1971)

15 k '

2 Simplified procedur
E:not verified with &
-case history data

in this region

20

xAHa 5.1: AlopBwTIKOG ouVTEAEDTNG BABoug

ZIBYAAA XAINH, MoAimikég Mnyavikog E.M.IM. sen. 13
Aviag Tpigdoc 2, T.K. 14121, N. HpdkAeio ATTkAG, TA. / fax : 210-7704098 '




IAPYMA KOINONIKQON AZOAAIZEQN
ENIAIO TAMEIO AZPAAIZHE MIZOQTON
AIEYOYNZH TEXNIKHZ KAI XTEFAXHZ

FEQTEXNIKH EPEYNA KAI MEAETH
NEOY KTIPIOY AIOIKHTIKQN
KAI YTEIONOMIKQN YMNMHPEZIQN
IKA-ETAM MNYPIr oY

FEQTEXNIKH MEAETH OEMEAIQZHZ
& ENAETXOY AYNAMIKOY PEYZTOINOIH>H2

YtroAoyiopég diatunTtikAg avriotaong (CRR) pe xpRon etri té61mou dokipwyv SPT
H avnypévn diatuntiki avtiotaon (CRR;7s) pe xprion emmi 1O1TTOU doKIpwv SPT
uTToAOYiCETaI CUPQWVA PE TNV AKOAOUBN oxéon yia TNV TTEPITTTWOoN KaBapAg Guuou
(Blake, 1996):

Al l (NI)GO 50 l
C/RR',V_S - + + 2 -
34 — (N)so 135 [10-(N))eo + 45] 200
otTou:
(N1)s0 . Kavovikotroinuévn TmiuR Nspr ota 100kPa kai oe amédoon
evépyelag 60%

2€ TIEPITITWOEIC OTTOU TO AMMWOEG UAIKO ep@avifel KATTOIA TTEPIEKTIKOTNTA O€
Aetrtokokka kKAdopata (FC) 16T n Tapamavw oxéon epapuoleTal Je Tn SlopBwuévn
TIUA WG TTPOG TA AETTTOKOKKA KAAoHaTA (N+)socs. H 810pOwon yiveTal cUPNQWvA PE TV

akoAouBn oxéon 0TTwg TTpoTddnke atrd Toug Idriss kal Seed:

(N1 )eocs =a+t ﬂ(N1 )60

OTToU @, B ouvTEAEOTEG BIOPOWONG £CAITIOG AETTTOKOKKWY KAQOUATWY OTTWG didovTal
até Tnv NCEER/NSF 1998.

H opiovtia emtdyxuvon oxedlaopou (A) otTwg duvetal amd Tov EAK trpémmel va
mpoocautdveral kKatd 85% woTe va uttoAoyidetal n PEYIOTN OpPICOVTIA CEICHIKN
ETMTAXUVON Omax EQOOOV OeV €XOUV EKTEAEOTE EIOIKOTEPEG OEICUOTEKTOVIKEG WEAETEG

oTnV TTEPIOXN WEAETNG.

YtroAoyiopég diatunTtikAg avriotaong (CRR) pe xpion dokipwv CPT
O utrohoyiopédg TG avnyuévng diatuntikAg avtiotaong (CRR) TTou TTpoKUTITEl OTTO

OOKIUEG TTEVETPOUETPNONG BaacifeTal OTNV TTAPAKATW diadikdaoia:

OtwpdvTag Tnv 100d0vaun Kavovikotroinpévn avTtiotacon Odigicduong TG Kabapng

AMMOU (Qein)es, N TIMA CRR7 5 ptTOpEi va uttoAoyioTel atrd TIG TTApaKATW OXETEIG:
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3
CRR=93.| e |, g0, av 50<(qorn)es<160
1000
(Ge)es |
CRR =0.833 .| em)es | | 005 Qv (Gotn)es<50
1000
otTou:
(9oin )os : gival N 10080vaN KavoVIKOTTOINKEVN avTioTaon d1eicduong Kwvou
NG kaBaprg

dupou

H 1R TS (Qein)es MEIWVETAI aTTd TNV avTioTaon dlioduong Tou KWvou (qc) ME TNV
akoAouBn diadikaaoia:

Jein = Ca.(qc/Pa)
oT1T0U:

C : 0 OUVTEAEOTHG KAVOVIKOTTOAONG YIa TNV avTioTaon digicduong Tou
¢ KWVvou
P, :1atm (atpoo@aipikn TTiean), idIEG HOVADEG OTTWG qc

Q. :avrioraon digiocduong aIXung KWvou

H mipn C, e€aptaral amd v @uon Tou UNIKOU Kail utroAoyigetal armo v akdAoudn

oxéon:
Cq :( F.)a Jn
O v
oT1TOU:
P, :1atm (atyoo@aipikr Triean), idleg HOVADEG OTTWG qc
o', KATOKOPU®PN EVEPYI) TACT UTTEPKEINEVWV

: €KBETNG 0 oTToI0G PETARAAAETAI avdAoya Pe Tn @Uon Tou UAIKoU. n=0.5
n yaTnv

TTEPITITWON APYIAIKWV UNIKWYV, £éwg n=1.0 yia kaBapég Gupoug

MNa va dlgpeuvnBei n emMOEKTIKOTNTA €VOG €daPIKOU UAIKOU G€ PEUCTOTTOINGN, €ival
ONPAvTIKO va Yivel SIaXwpIoPOS HETAEU TwV UAIKWY TTOU TTapoucIdfouv TTAACTIKOTNTA
KAl QUTWV PE TTOPOUOIa AETTTOKOKKWY XWPIG TTAACTIKOTNTA. AUTO ETTITUYXAVETAI UE TOV

oeiktn ouptrepipopds UAikou (1.). O &eiktng ouptrepipopds UAikoU | givai
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ouvapTnon Tng avrtiotaong digicduong aiXunAg KWYou Kal TG TTAEUPIKAG avTioTaong

(%)

O deikTng ouPTTEPIPOPAG UAIKOU ( |, ) uttoAoyileTal atrd Tnv TTapakaTw oxéon:

I, = [3.47 ~10gQ) +(1.22 +logF )|

o1ToU

Kdl

.5

(2]

x100%

Apxiké o deiktng |, uttoloyiletal xpnoiyotroiwvrag oav ek8€Tn n=1.0, o otroiog eival

KATAAANAOG yIa TNV TTEPITITWON APYIAIKWY UAIKWY. ZTNV TTEPITITWON TTOU O OEIKTNG

I, €ival yeyaAuTeEPOG aTTO 2.6, TOTE TO UAIKO KATATACCETAI WG APYIAWDEG KAI OUVETTWG

MN PEUCTOTIOINCIYO. 2TNV TIEPITITWAON TTOU O OEIKTNG /, €ival HIKPOTEPOG aTTO 2.6, TOTE

yivetal eTravuttAoyoipég Twy Tiywv Q kal F xpnoigotroiwvtag yia €k8étn n=0.5, 1Tou

QvTIOTOIXEI OTNV TIPNA TNG KaBapng dupou. Aaupdavovtag utr wiv Tig TIHEG Twv Q kal F

yia n=1.0, T0 TTOPAKATW SIAYPAUHA PTTOPEI va XPNOIYOTTOINGEI yIa TNV KATATOEN TwV

UAIKWV.

AOyw TOU YEYOVOTOG OTI N KATATAGN TWV UAIKWY Baoiouevn oTov deikTn /, dev PTTOPEi

va yivel e peyaAn akpifeia, Trpoteivetal o€ OAA Ta UAIKA pE OEiKTn [, ueyaAuTePO atrd

2.4, va yivetan deiypatoAnyia woTte va emReBaiwBei To UAIKS Kal n meavoeTnTa

PEUCTOTTOINONG.
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FEQTEXNIKH EPEYNA KAl MEAETH

NEOY KTIPIOY AIOIKHTIKQN
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Normalized Friction Ratio, F = —~S—O.~— X 100%
q VO
1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand*®
4, Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained™

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemenied

IxAMa 5.2; Zuptrepipopd Twv UAIKWY Baoi{duevo oTig TIMEG Twv Q kal F TTou TTPOKUTITOUV
até dokiurp CPT

20pwva pe Tov deikTn /,,n 10000vVaAuN KAVOVIKOTIOINMEVN QvVTIOTAON QIXung Tng

KaBapnRG AUMOU (Qein)es MTTOPET VO UTTOAOYIOTEI OTTO TNV aKOAOUBN oX£on:

(qc1N)cs = Kc-qc1N

6trou n iy K, ytropei va utroAoyioTei atrd 1o akdAouBo didypauua:
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AIEYOYNZH TEXNIKHZ KAI XTEFAXHZ

FEQTEXNIKH MEAETH OEMENIQZH2
& EAEIXOY AYNAMIKOY PEY2TOlNOIHZHZ

Zxnua

CPT grain characteristic correction factor, K.
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Soil Behavior Type Index, I

5.3 : Ymohoyiopo Tng Tiung Ke wg ouvdpTtnon tou ogikTn |

O ouvteAeoTAG avaywyng ueyéboug (MSF) ekmipdral ocUugwva e v PeBodoAoyia

™ NCEER/NSF cUpgwva pe 1o TTapakdatw Zxnua 5.4 :
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Magnitude Scaling Factor, MSF
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[
—4— Seed and Idriss, (1982)
\ Range of recommended | —# Tdriss
s MSF from NCEER X Ambraseys {1985)
4 )& Workshop ¢ Arango (1996}
& # Arango (1996}
!%Z \ —» Andrus and Stokoe
/‘ A Youd and Noble, PL<20%
.@/i\ \ A Youd and Noble, PL<32%
‘\m A Youd and Noble, PL<50%
e
30 6.0 70 2.0 9.0

Earthquake Magnitude, M,

ZxAua 5.4 : ZuvteAeoTng avaywyng peyéboug (NCEER/NSF, 1998)
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IAPYMA KOINONIKQON AZOAAIZEQN KAI YFEIONOMIKQN YMHPESIQN
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5.3 YtroAoyiopoi ZuvteAeoTh ) Ao@dAciag évavTi PeuoTtotroinong

20powva e TNV TTapatrdvw peBodoloyia, TIG eTTi TOTTOU  doKIYEG SPT, TIg
EPYAOTNPIOKEG OOKIPEG KATATOENG YIO TOV UTTOAOYIOUO TG TIEPIEKTIKOTNTAG OF
AeTTTOKOKKA Kal TIG OOKIPEG TreEVETPOUETPNONG CPT, ekTeEAéOTNKAV O UTTOAOYIOUOI TOU
OUVTEAEOT  aOo@AAslag  €évavTl  peucToTroinong.  AVAAUTIKGE oI UTTOAOYIOHOI

Trapouaidfovtal oTo MapdpTtnua A.

210 ak6AouBa diaypdupata 5.4 éwg kal 5.8 TTapouciadovTal To ATTOTEAECHATA TWV
UTTOAOYIOHWYV TOU CUVTEAEDTH] ao@AAsiag évavti peuoTotroinong. Or Tipég SPT TTOU

epapuéoBnkav atroteAolv TNV YECH EKTIMNON YIa KABE TTEPIOXN EKTEAEONG OOKIMWV.
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ZxAHa 5.5 : BaBog — SuvTeAeaTnG aoPaAelag EvavTl ZXAHa 5.6 : BaBoc — SuvTeAeoTNG aoPAleiac evavTi
peuaTonoinong (AnoTeAéopata ano yewTpnoeig ', r2, r3) peuaTonoinong (AnoTteAéopara CPT1)
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Factor of Seafty (FS)
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Zxnua 5.7 : Bc'ledq — ZUVTEAEOTNG AoPAAEIag Evavi
peuaTonoinong (AnoteAéopara CPT2)

Factor of Seafty (FS)
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Zxnua 5.8 : Bdedq — JUVTEAEDTNG aoPAAEIag EvavTl
peuaTonoinong (AnoteAéouara CPT3)

O1 avoAuoeig ekTeAéoTnkav yia OUO peyéBn oeiopou, M=6.5, M=6.0 yia Tnv

TEPITITWON TTOU  Xpnoldotroindnkav atmmoteAéopara atd TG dokiyég SPT. Z1nv

TTEPITITWON TTOU XpNolyoTroinénkav atroteAéopata amd dokipés CPT, o1 avaAloelg

EKTEAEOTNKAV yIa PeEyEBNn ceiopou M=6.5 kai M=7.0. Ta atmroteAéouata divovTal yia

oeIopo M=6.5 TTou BewpeiTal WG O ETTIKPATESTEPOG OTNV TTEPIOXT MEAETNG.

ATTO Ta avwTépw ypaenruara, yiveralr karavontd OTI n mOavoTNTa PEUCTOTTOINONG

oTnv UTto €E€Taon TTEPIOXN €ival apeANTEa KOBWG 0 CUVTEAEOTAG aoPaAciag oe OAeg

TIG dievepynBeioeg avaAUoelg ival HeEyaAUTEPOG aTTd TNV POVADA. ZTNV TTEPIOXT OTTOoU

Olevepynbnke n Treverpouétpnon CPT3, ota em@aveiakd 2.0m, o0 OUVTEAEOTAG

aoQAAEIOG UTTOAOYIOONKE MIKPOTEPOG TNG MOovAdag aAAd dev AaufdavovTtal utr oIV

AOYW TNG KATAOKEUNG TOU uTToyeiou, Ye BABog ekokapng 4.0m.
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6. EKZKAO®E:.

Ooov agopd OTNV TTPOCWPIVI EUCTABEIA TWV TTPAVWYV TNG EKOKAPAG EKTINATAI OTI dEV
Ba atmraitnBei cuoTnua avTIoTAPIENGS YIa TOUG akOAouBoug Adyoug :
o Ta e€da@IKA UAIKG €ival YeVIKA OTIQPA KAl CUVEKTIKA KAl TTOPOUCIAlouv
IKAVOTTOINTIKEG UNXAVIKEG 1810TNTEG
o Agv UTTAPXOUV OUOPEG KATOOKEUEG HE PEYAAQ QOpPTIO KAl WIKPR avoxr o€
METOKIVATEIG
o H ekokaen civalr TomoBeTnuévn oTo OIKOTTESO KATA TPOTTO TETOIO, WOTE va
kaBioTaTal duvartr) n dIANOPPWOTN KEKAIMEVWY TTPAVWV EKOKAPAG WE KAion 1:1
YEVIKA Kal TOTTKG 3:2 (u:B), TTou BewpouvTal aGPaAEic.
e H ekokagpry PTTOpPEl va OUVOUOOTEI PE CUOTNPATIKEG QAVTANOCEIS YIa TnV
Tameivwon TG oTtdlung Tou Uudpo@dpou opifovTa, yia va augnbouv ol

OXETIKOI CUVTEAEOTEG AOQPAAEIOG.

NAOyw Suwg TNG £TTOXIKA UWNANG OTABUNG Tou UTTOYEIOU UdPOPOPOU opifovTa, Kal
€I0IKA IO TNV TTEPITITWON TTOU Ol EI0P0EG UDATWY KATA TNV EKOKAQI TWV TTPAVWV Eival
EVTOVEG, TTPOTEIVETAI N KATAOKEUR @QPEATiWV AVTANONG TTEPIMETPIKA KAl EKTOG TOU
XWPOU €KOKAPAG KaBwg kal OikTuo atmmaywyAg aviAoUuevwy uddtwy, woTe vda
TpaydaToTroiNBei KaTapiBacudg Tou @peatiou opiovria PEXPI TTEPITTOU TNV TEAIKN

OTAOUN EKOKOQNG.

Mépav TG oxedlalouevng (a1mo TNV OTATIKA TTPOPEAETN) OTEyaVOAEKAVNG  Kal
TIPOKEINEVOU VO ATTOPEUXOEi OTTOIAOATIOTE €10PON UTTOYEIWV VEPWY OTOV XWPO TOU
uTToy€iou o€ TTEPITITWON MEAANOVTIKNAG TNG aoToXiag, TIPOTEIVETAI ETTIKOUPIKA N
KATOOKEUN QTTOOTPAYYICTIKAG OTPWONG a1rd BpaucTd apuoxaAiko raxoug 0,5 m emi
YEWUQPACUATOG dlaXwpIoPoU Kal KATaoKeur @peaTiwv AviAnong evriog Tou XwWpPou
Kadtoyng Tng Oepediwong. H  oupmmlikvwon Tng  OTTOCTPAYYIOTIKAG  OTPWONG
TpoTEivETOl  va  TIpayuartotroinBei  pe  oTamkd TOPTTAvo, kabwg n ddévnon
METAPEPOUEVN OTO UTTOKEINEVO UOPOPOPO OTPWHA MTTOPEI va TTPOKOAECEl TnV

«CUPwaon» Tou UAIKOU.
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1. ZYMMNEPAZMATA

210 Ke@AAala TTOU TTPpOoNyROnkav, TTpocdlopiodnkav n emMTPETTOPEVN TAON KOl Ol
OcikTEG €BAQYOUG YIa Xprion OTO OTATIKG TTPOCOMPOIWPA Tou KTIpiou. MapdAAnAa
EKTIUNOBNKE TO PEYEBOG TOV AVOAPEVOPEVWY UTTOXWPENACEWV aTTO TNV @OpTIoN TOU
KTipiou. O1 €Aeyxol Kal oI UTTOAOYIOWOI TTpayuatoTroifénkav yia €dpacn Pe TTAGKa
YEVIKNG KoITéoTpwong Traxoug 1,0 m. ZnueiwveTal €¢ aAAou 6T N wg dvw Bepeliwon
TIPOKEITAI VO OUVOUACTEI PE OTEYAVOAEKAVN OTO OATTEDO Kal TA TOIXWHATA TWV

UTTOYEIWV.

2UPQWva Pe TOV EAEYXO OUVAMIKOU PEUCTOTIOINCNG TTOU TTPAYUATOTTOINONKE, dev
arraiteital N AQyn KATToI0U OXETIKOU PETPOU, KABWG Ta UTTEDAPIKA UAIKA OTNV TTEPIOX
TOU €épyou €ival OTIPPA KOl OUVEKTIKA Kal KOT ETTEKTACN MN  ETTIOEKTIKA O€

peuaToTToinoN.

Ta €da@Ikd UANIKG €X0UV KOAAR EKOKAWINOTNTA. AVOUEVETAI VO ATTAITNOEI GUCTNUATIKN
AavtAnon uddtwv Katd Tnv SIGPKEIA TNG EKOKAPNG. € TTEPITITWOTN TTOU EVTOTTIO00UV
TIPOBAANATA EUOTABEIOG TWV TTPAVWYV EKOKAQPNG, Ba TTPETTEI aUTA va dlapgoppwbouv

ME KAion, péxp €CAVTANONG TwV TTEPIBWPIWY TWV OPiWV TOU OIKOTTESOU.

Aerva, 1/12/2009

O1 Zuvtagavreg :

H Avadoxog
NG MNewTeXVIKAGS 'Epeuvag kal MeAéTNG

ZiBuAAa Xaivn
MoAIT. Mnxavikég - MewTeXVIKOG

Oduoaéag Béppolog ZiBuAAa Xaivn
MoAiT. Mnyavikdg- Mewtexvikég M.Sc. MoAIT. Mnxavikég - MewTexVIKOG
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NMAPAPTHMA A’

ENEMX02 AYNAMIKOY PEY2TOlOIHZHS
BAZEI AOKIMQN MNENETPOMETPH2HZ2 (CPT)
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NMAPAPTHMA B’

ENEMX02 AYNAMIKOY PEY2TOlOIHZH:
BAZEI AOKIMQN TPOTYTIHZ AIEIZAY2H2 (SPT)
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