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Kewmahaio MpwTo

1. EIZATQIH

AVTIKEIPEVO TNG JINAWUATIKNAG AMNOTEAEI N UEAETH BEUENMWOEWC £VOC
kTipiou dtacTacewv 30,250m X 10,375m, To onoio Ba aveyepbel oTo
kKEvTpo oikoneédou diacTacswyv 85,000m X 65,000m (Tonoypa®ikd
Siaypaypa oTo napapTnua)

To «Tipio B8a BepehiwbBei og oTdbun -3,50m Adyw napouadiag
UMNOYEIOU XWPOU.

H oTaTikn JeAETn €3wOE yia TA UMOCTUA®UATAG KGi Ta TOIXEId
(oxEdiIo EuAoTunou) Ta PopTia Kal TIg ponég Tou Mivaka 1.

MapaAAnAa pe TIC evAAAAKTIKEG AUoeig BepeAiwoewy e€stalovral
Kai EVAAAGKTIKEC AUCEIG YIa TNV Npoowpivn avTioTrnpiEn ToU YETWNOU
EKOKAPAC TwV 3,5m.

'Onwg ¢alva‘2'9lcno Tnv nepypaen Tng £0a@IKNG oTpWUATOYPAPIiac
TOU OIKOMNEDOU TOU £PYOU 1 OMOIA NMPOEKUYE anod Tnv £da@oTEXVIKD
£€peuva, N NpoBANUATIKY OTPWON TOU 0IKONEDOU €ival n EMQAveiakn
noAU paiakny dpythog, naxoug 13,3m kai OAeg o e€sTaldueveg AUOEIC
agopouV TNV Napakapwn i BEATIWON TNG, NPO TNG KATAOKEUNC.

KEd1.1



ZTATIKH KAI AYNAMIKH ANAAYZH KTIPIQN
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EZQTEPIKESTS AYNAMETIZSZ KAI OnNAIEZMOI TTYAQN - T TYAOZ 7

B R R R R R A R e R s A R R S T R R e

LTYMAOT 7/ AIATOMH 150.0/ 30.0 - d°=22.5 , w= 0.0 €20/8500 1n Zx&Bun
/ETAGMH 1
ATATOMH IYNA. LC N V2 V3 T M2 M3
1/ 0.00
1 -65.55 0.12 -7.82 0.00 -17.38 -1.22
2 ~14.89 0.158 0.25 .00 -5.56 ~-0.41
3 30.76 0.69 ~-29.79 -0.10 44.17 1.65
4 -21.34 -0.38 ~-25.01 0.05 36.21 -0.85
5 45.5¢9 -3.27 16.38 -0.07 -28.60 -6.42
6 -70.96 -4.26 ~31.83 0.05 53.46 -8.46
2/ 4.20
1 -112.80 0.12 -7.82 0.00 ~50.20 -0.70
2 ~-14.889 0.18 0.25 0.00 -4.52 0.21
3 30.76 0.69 ~29.79 -0.10 -80.95 -1.25
4 -21.34 -0.38 -25.01 0.05 ~68.81 0.75
S 45.58 -3.27 16.38 -0.07 40.18 7.32
6 -70.96 -4.26 -31.83 0.05 -80.24 8.45
EZQTEPIKESTS AYNAMETLIZ KAI OCOnNANIIMOI ETTYANQN - ETYAOZ 12

L O R A e R e s e e e R S e R S R R A RS A R RS R LR

STYAOS 12 / ATATOMH 30.0/ 30.0 - d'= 4.0 , w= 0.0 C20/8500 1n £1&Bun
/STREeMH 1
ATIATOMH IYNA. LC N V2 V3 T M2 M3
1/ 0.00
1 -283.30 2.41 0.47 0.00 ~-1.31 -6.74
2 -80.83 0.76 0.14 0.00 -0.39 -2.11
3 0.60 ~0.49 -3.53 -0.01 7.29 -1.04
4 -0.57 0.44 -3.54 0.00 7.33 0.94
5 4.59 -5.39 0.73 -0.01 ~1.51 -11.39
6 4.54 -5.20 -0.02 0.00 0.06 -11.00
KPIZIMOZL -503.70 ~22.55 -26.52
2/ 4.20
1 -292.73 2.41 0.47 0.00 0.66 3.37
2 -80.83 0.76 0.14 0.00 0.20 1.07
3 0.60 -0.49 ~3.53 -0.01 -7.52 1.01
4 -0.57 0.44 -3.54 06.00 -7.55 -0.90
5 4.59 -5.39 0.73 -0.01 1.58 11.23
6 4.54 -5.20 -0.02 0.00 -0.03 10.85



Keoahaio AsUtepo

2. EAADOTEXNIKH EPEYNA

2.1 TENIKA

H edagoTteyvikny €peuva nepiAappave Tnv ekTéAeon Tpiov (3)
YEOTPNOEWV HE NAPAAANAN eKTEAECN €ni TOMOU KAl €PYACTNPIGKOV

doklywv.
2.2 TEQTPHZEIZ
Zrov napakdtw nivaka napoucidlovral yia kKaGBe yewTpnon ToO

BaBoc TNC, KABWC KAl TO UWOMETPO KEPAANRC TNG. Q¢ oTadun
avagopac £xel AngBsei n emipavela Tne 6ahaooac (0,00).

STAGMH-KE®AAHXE BAGOX
FEQTPHEH
FEQTPHEHE (m) FrEQTPHIHE (m)
r +0,20 -33,30
r2 +0,25 -23,90
r3 +0,30 -31,70

Mivaxkag 2.1 : Badn xal uPopeTpa KEGAA®V

Kata tnv S81apKeIa TwV YEQTPACEWV EyIVE CUVEXNC derypaTtoAnwia

Kal eAngdnoav Ta €&nc 1dwv deivuara:

1. AdiaTtdpakTta deiypara pe deiyuaTtoAnnTn AENTOU TOIX®WUATOC Kal
ECWTEPIKO NAACTIKO CwARVa.

2. AVTINPOOWNEUTIKG, nuidiaTapayuéva pe SeiypatoAnnTn aniou
ToIX@WpAaTog kai diavoiEn tTng vewTpnoews "ev Enpw" (deiyuyata “pe
Ppayud”).

3. AVTINPOCWNEUTIKA, NidiaTapaypeva KaTa Tnv EKTEAEDN TNG

KE®2.1



Keoahaio AsUTEPO

Tunonoinuévne dokiung disicduocewsg  (SPT) upe 1o BiaipeTo
derypaToAnnTn Terzaghi.

2.3 ENI TONOY AOKIMES

Kata tnv Si1ApKeEId TOV YEOTPNOEWV &yivav eniong TunonoinuEVeC
Aokipéc AisiodUoewg (Standard Penetration Test), yia Tnv ekTignon
TAC €ni TOMOU NUKVOTNTAG KAl OCUVEKTIKOTNTAG TWV E3AQIKQOV
OTPWOEMV.

Eniong, OTIC TPEIC YEWTPNOEIC £yIVAV OTN UAAGKI apylAikry oTpman
auEowWC KATW anod Tov nuBuéva, eni Tonou dokipeg nTepuyiou (Field

Vane Test).

2.4 EPTAZTHPIAKEZ AOKIMEZ

'OAa Ta SEiypaTa TWV YEWTPHROEWV UETAQEPONKAV OTO €pYAcThpio
OMouU £YIVE PHAKPOOKOMIKN €E£Taon Toug kal npoTta&ivounon kai orn

ouvexeia unoBAnBnkav ot €ENG EpyacTnpIakeS SOKIPEC:

1. Aokipég kaTaragng
(). KOKKOUETPIKEC avaAUTEeIC JE KOOKIVA.
(ii). KokKOUETPIKEG avaAuoelg HE USPOPETPO (APAIOHETPO)
(iii). Mpoodiopioudg opiwv (Atterberg)

2. AOKIHEG NPOCTIOPICHOU PUOIKGOV XAPAKTNPICTIKWV
(i). NMpoodiopioudC PUOIKNAG UYpaociag w
(ii). Mpoocdiopiopoc uypou Kkai Enpou @arvopévou Bapoug yuyp, vénp.
(iii). Mpoodiopiopog 18ikoU BAPOUC OTEPEWV CWHATIBIMV YC.

3. AoKIpEC NPOCTIOPICHOU NAPAPETPEY SIATUNTIKIC AvTOXNC
Kal NApaHoOpP@WOIHOTHTAC

(i). Aokipgg aveunddioTng BAIYNG yia Tov npocdiopioud Tng avroxng

KE®2.2



Kemalaio AsUTEDO

oe aveunodiorn BAIwn (qu) Kal EUUEDA TNG aoTPAYYIoTNG JIATUNTIKAG
avtoxng Cu.

(ii).AOKIUEC OTEPEONOINOEWE YIa TOV NPoadiopioud TwV NapauéTpwv
oupmeoToTNTAC (PETPO cupnieong Eg, deikTng cupmeotoTnTag Cc
Kabwe ka1 Tou CUVTEAEDTH povodidoraTng orepeonoinang Cv).

(iil). Tpia&ovikeg BOKIPEG XWPIG ApXIKRA OTEPEONOINCN XWPig OTPAyYIoN
kata Tnv emBoAn Tng¢ anokAivouoag Taong (UU) vyia Tov
npoodiopioud TNG aoTpayyioTng diaTUnTIKAG avToxng Cu.
(iv).Tpiaovikéc SOKIMEC UE ApXIKN] OTEPEONOINON XWPIC OTPAyYIohH
kKatd Tnv €e€mBoAn TNG anokAivouoag Ttaong (CUPP) vyia Tov
nPoodiopIoUd TV NAPAUETPpWV S1IaTUNTIKAG avToXhg und CGUVBRKEG

NARPOUC OTPayYioewg ¢’ , @'.

Ta OUYKEVTPWTIKA ANOTEAECUATA TWV EPYACTNPIGK®WY JOKIdiwV
geppavilovral oTa QUAAG Twv Eda@oTeXVIKWV Topwv MewTproswv
oro Tlapaprtnua padi PYE Ta avAAUTIKG QNOTEAECUATA OPICUEVODV
EPYAOTNPIAK®V doKIHWV npoodiopIcHoU UNXAVIK®OV

XApAaKTNPICTIKWV.

KE®Z2.3



KewmaAiaio Tpito

3. NEPINPA®H ZTPQMATOINPADIAZ

3. TENIKH NEPITPA®H

FOPQWVa UE TIC YEWTPAOEIC Nou npayuaronoindnkav ornv dedouévn
nEPIOXN, OTo UNEdaQOC ep@avifovral TECOEPIG (4) BIaKkpITEG EDAPIKEG
OTPWOEIG.

-Mia NIOAY MAAAKH APIIAQZ, Te@poU XpwPaToC, Naxoug
TOUAGXIOTOV 8EKQ PETPWV.

-To delTepo oTpwpa sivai AEMTO NMYKNQO AMMOXAAIKO nayoug
TOUAGXIOTOV TPIWV HETPWV.

-To TpiTo OTpOUA NAXOUG ENTA PETPWV XapakTnpileral wg ZTIOPH
AMMQAHZ APIIAQS, kaoTavoU ®¢ KaoTavoTEQPOU XPpWwHATOC.

-To TETApTO Kal TEAEUTQIO GTPOHA MOU OUVAVTOUV 01 YEWTPNOEIG
xapakTtnpileral w¢ IYKNO AMMOXAAIKQ kai ¢Bdaver éwg Tnv oTadun
-34,70 m.

Me Baon TiC €ni TONOU Kal £pyaocTnpiakeg dokipég npoadiopioTnkav
TA QUOIKG KAl pNXavikd XapakrnpioTikd TV NpoavagepBevTwv

OTPWHATWV.
STOUC nIVAKEC nou akohouBouv napoucialovrar Ta padn nou

ey@avifovral Ta oTpwPata oe KGBe yewTpnon KABWS Kai Of PUOIKEG

KQl YNYXavikeg 1810TNTEG TOUG.

KE®3.1



Kegpdhaio Tpito

3.1 Zrpwon 1 -NMOAY MAAAKH APIIAQZ-

FUYKEVTPOTIKG anoTteAéopara-Tivakeg

H apyihog €ival noAU paAakn, TEQPOU XpwUATOG TOMIKA Kai HEYAANG
nAaoTikoTNTAC.

Kard To Apepikavikdé Evonoinuévo Zuornua (AU.S.C.S.)
yapaktnpilerar w¢ CL (tomkd w¢ CH)Kat sugavileral oTig d1aQopeg
YEWTPROEIC, OTA napakaTw Badn:

NAXOZ
FEQTPHEH ANO EQZ (m)
STPQIHE (m)
r KE®AAH -13,00 13,00
r2 KE®AAH -13,80 13,80
r3 KE®AAH -14,40 14,40

Mivakag 3.1 : Badn opo®ng kai nayn orpouarog 1.

KE®3.2




Kewmahaio Tpito

Ta pnxavikd f QuUOIKG XapakTnpioTIKa Tou oTpwuaTtog didovrar and

TOoV akoAouBo nivaka.

dUoIKa i JNXavika XapakTnpioTika Ano ‘Ewg MANBo¢ | M£on Tiun
MoocooTo xaAikwv (No4d) (%) 6 18 18 1,333
Moocooté aupou (No4 - No200) (%) 1 29 18 5,501
Moagootd Acntokokkwv (No200) (%) 56 99 18 93,166
‘Opto udapoéTnrag LL (%) 32 56 18 49,400
‘Opto nAaoTikoTnTag PL (%) 13 27 18 21,055
AcgikTng nhaoTmikoTnTag PI (%) 14 35 18 27,997
duoikn uypaocia w (%) 25 71 24 52,000
ZXETIKN udaportnTa LI 0,63 1,85 18 1,116
Yypod @aivopevo Bapog yw (KN/m3) 16,3 17,9 13 17,100
E1dikd Bapocg y¢ (KN/m3) 2,66 2,77 16 2,715
AOYOC KEVDV €0 1,21 1,67 13 1,428
Ap1Buodc kpouoewv N dokiung SPT 0,00 0,00 0,00 0,00
AvToxn o€ avepunodiorn BAiyn qu (Kpa) 5 25 5 14,800
Mapaperpot diaTunTIKAG avToxng anod
Tpla&ovikeg dokipgg UU
C (Kpa)
D(0) 0,00 0,00 0,00 0,00
AgikTng cupnieotéTnTag Cc 0,39 0,45 4 0,423
ZUVTEAECTHG m:riszo/r;:;ncnq Cv (*10-4 > 02 333 5 3,125

Nivakac 3.2:PuocIka f PNXavika YapaxkTnpioTika orpoparoc 1

KE®3.3




KegpdAaio Tpito

3.2 Zrpwon 2 -AENTO NYKNO AMMOXAAIKO-

SUYKEVTPWTIKG anoteAéopara-Mivakeg

To orpopa anoteAsital and AenTé AUPOXAAIKO NUKVNG dopng, HE

apyiAo-1AU TEQPOU Xp®HATOC.

Katd T0 apepikaviko Evonoinupevo Zuomua (A.U.S.C.S.)
xapakTtnpiletai w¢ SC kai SC-CM kai ey@avilerar oTig d1aQopec
YEWTPNOEIC, oTa napakdTw Baen.

NAXOZ
FEQTPHIH ANO EQXE (m)
STPQIHE
r 13,00 -15,20 2,20
r2 -13,80 -17,40 3,60
r3 -14,40 -18,40 4,00

MINAKAZ 3.3 : Badn opo@nc kai nayn orpoparog 2.

KE®3.4




Kepdahaio Tpito

Ta pnYavika f Quoikd XapakTnpioTiKa Tou oTpwiaTog didovrar and

TOV akoAouBo nivaka.

BDUOIKA 1] PNXAVIKA XapakTnpioTiKa Ano 'Ewg MAnBo¢ | Méon Tipn
Mooooto xahikwv (Nod) (%) 37 78 5 47,000
00T6 XovdpOKOKKNG aupou (No4 -
rlocoaTo X :Solo) (?/:) Huou { 7 17 5 11,400
0000TO UECOKOKKNG Gupou (Nol10-
" g NO40) TZE/O)IJN ( 8 20 5 13,600
MooooTo AenTokokknG Guuou (No40-
N0200) ﬂ(‘(;)/c)lll‘ ( 3 10 8,400
MooooTtd appou (No4-No200) (%) 18 45 5 33,400
NooooTd AcnTokokkwv (No200) (%) 4 27 5 19,600
‘Opio udapornTag LL (%) 19 42,5 5 34,660
‘Op1o nAacTikoTnTac PL (%) 13 19 5 16,200
AgikTng nAaoTmikoTnTag PI (%) 5 26,5 5 18,160
®duaikn uypacia w (%) 0,00 0,00 0,00 0,00
Yypod @aivopevo Bapog yw (KN/m3) 19 19 3 19
ApiBuog kpoUuoewv N dokiung SPT 21 50 5 40,60

Mivakag 3.4:DuUCIKa N PNYAavika YapakTnpioTIKa oTpoparog 2

KE®3.5




Kewahaio Tpito

3.3 Erpwon 3 ~ETI®PH AMMQAH APTIAOZ-

SUYKEVTPWTIKG anoteAéopara-Tivakeg

H apyiAog eival apuwdng, KaoTavou XpwuaTog £wG KaoTavoTEPPouU.

Eivar oTippn pe geydAn nhaomkoTnTa.

Katad T0 Apepikavikdé Evonoinuévo Zuornua  (A.U.S.C.S.)
yapakTnpileral w¢ CH (Tonikd wg CL) kai gugavilerar oTI¢ d1GPOPEC

YEWTPAOEIC, OTA NApakaTw Basn :

NAXOE
FEQTPHEH ANO EQX (m)
STPQEHE (m)
r -15,20 -23,10 7,90
r2 17,40 -23,90 6,50
r3 -18,40 -24,80 6,40

Nivakac 3.5 : Baon opo®ng kai nayn orpoparoc 3.

KE®3.6




Keomahaio Tpito

Ta unxavikd 1 QUOIKG XapakTnpioTIKA Tou oTpwpaTog didovrar anod

TOV akOAouBo nivaka.

cmz2/sec)

[ Quoika 1} PrXavika XapakTnpioTiKa Anod "Ewg MiAnBog | Méon Tiun
Mooootod xahikwv (No4) (%) 1 18 8 7,750
MNooooTtod aupou (No4-No200) (%) 12 30 8 19,750
MogooTo AenTokokkwv (No200) (%) 60 85 8 72,500
‘Opio udapornTag LL (%) 30 53 11 44,875
'Opio nhaomikoTnTag PL (%) 15 22 11 18,273
AgikTnc nAaoTikotTnTac PI (%) 15 34 11 25,250
duoikn uypacia w (%) 23 33 12 28,417
ZxeTikn udapoérTnra LI 0,18 0,65 10 0,374
Yypd paivopevo Bapog yw (KN/m3) 18,7 21,4 11 19,470
E1dik6 Bapog yg (KN/m3) 2,58 2,75 10 2,666
AOYOG KEVWV €0 0,52 0,86 11 0,751
ApiBudc kpouoewv N dokiung SPT 9 28 9 14,556
AvTtoyn og aveunodiorn BAiwn qu (Kpa) 46 232 7 109,429
MNapaperpot SIATPNTIKAC GVTOXNC ano
Tpragovikeg dokipeg UU Cc (KPa)
®(0) 0,00 0,00 0,00 0,00
Agiktng ocupnmeoroTnTag Cc 0,00 0,00 0,00 0,00
ZuvTteAeoTrg orepeonoinong Cv (*¥10-4 0,00 0,00 0,00 0,00

Nivaxkag 3.6:®uoika i PnNXavika XapakTnPIoTIKG OTPpOUAToS 3
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Kemahaio Tpito

3.4 Irpwon 4 ~-NYKNO AMMOXAAIKO-

ZUYKEVTPWTIKG anoTteAéopara -Mivakeg-

To oTpwPa anoTeAEITal and XAAIKIaO NUKVAG £€0G NOAU nukvhc doung,

ME dupo kal Alyn iAn Te@poU XpwuarToc.

Kard T0 Apepikavikd Evonoinuévo Zuotnua (A.U.S.C.S.)
xapaktnpiletar w¢g SC kar SC-CM kai gpgavilerai oTic di1GQOpPEeS
YEWTPNOEIC, OTA NapakaTw Baen :

MAXOX
FEQTPHEH ANO EQE (m)
STPQIHE (m)
r -23,10 -33,30 10,20
r3 -24,80 -31,70 6,90

Nivaxkag 3.7 : BaGdn opo@nc kai nayn oTpouarodg 4.
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Keoahaio Tpito

Ta unyYavikd n QUOIKG XapaKTNPIoTIKG TOU CTp®PaTog didovTral ano

TOV akOA0UBO nivaka.

T Quoikd fy pnXavikd XapakTnpioTika Ano "Ewg MNARBo¢ | Méon Tiun
MNMooooTté xahikwv (No4) (%) 32 56 5 44,000
00TO XovOpokokknG aupou (No4 -
rloc X Selo) (2/:) bou { 8 18 5 11,600
MooooTo usos:;)grz;;uuou (Nolo— 15 18 c 15,800
MocooTd AenTokKoKKNG Gupou (No40-
NOZOO)”(E/O)““ ( 6 11 8,600
MNooooTtd aupou (No4-No200) (%) 32 41 5 36,000
MocgoaTd AenTokokkwv (No200) (%) 8 26 5 20,000
‘Opio udapornTag LL (%) 21 32 5 28,250
‘Opio nAaomikoTnTag PL (%) i3 i5 5 13,800
Acgiktng nAaomikotnTag PI (%) 8 19 5 14,500
duoikn uypacia w (%) 0,00 0,00 0,00 0,00
Yypo @aivopevo Bapog yw (KN/m3)
ApiBuoc kpouoswv N dokiung SPT 37 50 8 46,625

Mivaxkac 3.8:Ducikda 1) PNXAVIKG XOpaKTNPIoTIKG OTpOUATOC 4

H ordBun Tou udpo@opou 0pilovTa CUUNINTE! HE TO QUUOIKG £0aQOC.
Ano Tnv afioAdynon Twv anoTeAEOUATWV TN £0AQPOTEXVIKNG EPEUVAG
(n onoia napouciddeTal avaAuTika oTo napapTnua B3) npogkuye n
UMOAOYIOTIKN OTpwUATOYpagia Tou oyxnuarog 3.1
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Kewmdahaio TéraonTo

4. IXEAIAZMOZ AYTODEPOMENON KAI ATKYPQMEMOGN
NMETAZMATON ME ZYNOHKEZ ANAHZ ZTHPIEHZ
ZOMATA ATKYPQZEHZ

4.1.00HIEIS TAIQN

a’ FTENIKEYMENH 6EQPIA RANKINE ZF EAADQZ ME ¢c=0, ©=0
n c=0, ¢=0

H Bewpia autn ioxle yia (@) Asia kai katakdpu®pn emQAaveida
KATAOKEUNG Kal  avrnioTApiENg woTe va  ynv  avantiuooovTal
SIGTUNPATIKEC TAOEIC OTNV ENIQAVEIQ ENaQnE KATAOKEUNG - e5aouc,
(B) n emipaveia Tou £8agoug va gival opIfovTIa Kal n apyikKn £VTaTIKN
KATAOTAON YEWOTATIKI KAl opoiduopen.

TNV YEVIKR nepinTwon €5G@OoUG JE ouvoXn Kal ywvia diaTunpaTikng
avroxng (n.x. npocﬁspsonomuévn apyiAoC - puakpoxpovia wénon) n
Bewpia Rankine onwc @aiveral Kal oro IXnua (4.1.) npofAéns &uo
EQPANTOUEVIKOUG KUKAOUC npog TV nepiBaiiouca Mohr-Coulomb nou
avTiIoTOIXOUV OTIC dUO0 OPIaKES KATACTACEIC, TNV EVEPYNTIKNR (ac?cive)
Via TNV MAEUPIKN «EKTOVWON>» TWV YAIOV HE QVTIOTOIXN HPETATOMNION
dq kai Tnv nadnmikn (possive) yia NAEUDIKN KCUUMIECT» TWV YaI®V

ye avrioToixn peraronion 8=56p>3&,.

}cv; ta.:.xc.'

|28+ 50- 50

] la..' . 10;;:0\._;
"\nggm., D—:E -+ D‘;:D s —E-:D

. Exnua 4.1,
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Kewalagio TeETaoTo

(g EPANTOUEVIKO NPoG ToV NEPIBAAAOVTA KUKAO 1OXUEL:

Sk g, =0, .
= +ccoty |sin
. { 2 4 y

Ard Tnv napandvw OYECN VI PEV TNV EVEPYNTIKY KATACTAON

Oho=030. Ovo=010)NPOKUMNTEI:

I—-sing 2¢cos

COho= - o _ - -
l1+sing ™ 1+sing

Me KGTAAANAO UETAOYXNUATIOUO TNG TEAEUTAIAC NPOKUNTE! TEAIKA:

¢

oho=tan2(450—§> Go-2Ctan(450-2)

¢

O OUVTEAEOTAC NAEUPIKWY BNOosWV tan2(450—5) ovoualeral

OUVTEAECTNC MAEUPIKDV EVEPYNTIKOV wONcewv KaTd Rankine (Ky°).

ETO1 Ona= KaR.Ovwo-2¢C K7
AVTIOTOIXG yia TNV nNaénTikn KaTaoTaon (Chp=0"1p, Ovo=03p).

cho=tan2(45°-i§) Uvof—z.c.tan(45°-f§)

O OuvTeAEOTAG tan2(45°-§-)ovouéC£Tm OUVTEAECTNC NAEUPIKDV

naénTikev (wlncewv katd Rankine (Kp®)

Oha= ij .Ovo-2C K;‘f
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Kepahaio TérapTo

O1 anapaitTnTeg perartoniosic & yia TRV eniTeUEn TWV OpIGKMV

KataoTacewyv (EVEPYNTIKAC Kal

nadnTikng)

®G noooCTd  Tou

gAetiBepou Uwoug avrioTnpiEng. H Tng xaTaokeung napoucialeral yvia

Siapopouc TUnoug edagwy oTov napakaTw MMivaka 4.1.
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H/Y
TOnog edapoug Evepyoc wbnon Maénmikn wénon
MuKVO N CUVEKTIKO 0,001 0,02
XaAapod pn OUVEKTIKO 0,004 0,06
ZTIppd CUVEKTIKO 0,010 0,02
MaAakd OUVEKTIKO 0,020 0,04

Mivakac 4.1.

TEAho¢ napaTiBeTal o nivakac Bell otov onoio spgavilovrar yia

nepintwon edagoug pe ¢20, =0 aAAG Acgiou Toixou xwpic TpIRn Kai

ouvageia (8'=0, Cw=0) ouvtereoreg K, Ka, K, Ky nou
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Kewmahaio TérapTo

UNEITEPXOVTAl OTIC OXECEIC:

Ona= Kz .0'vo = Ksc.C

Ona= Kp .O'vo Kpc-cl

Ma v nepinTwon edapwv ge C=0 (kokkwdn £0a@n, HAKPOXPOVIEC
®WBRCEIC CE GpYIAO ano@OPTION 1 TEAEIWC <«XOAGPWUEVO» UAIKO)

IoXUOUV Ol OYECEIG:

Ono= Kf .Gvo’=t8n2<450"i§') Cyo’
Ohe= Kf -Gvo’ztan2(450+g‘)0\/o’

Mpo@aveg ioxuel navrote K <1, KX =E1?21)

a

Enionc edw 6a npénel va ToviaBei T G NEPINTWGN NOU N EVEPYNTIK
MiEon Oha PPOKUNTEN apvATiKA (npo@avewe yia ¢z0) o O6Ao TO
avTioTOIXO UWOC BIavoiyETal EQEAKUCTIKN pwYHN PETAEU KATAOKEUNG
avTioTnpiEewe kal  avrioTnpi{ohevou  €0AQOUG KAl ENOPEVWE
BewpnTIKWC apvnTikEG wlnoeig dev  Agufavovrar undyn oTtnv
Igopponia evwy KATa Tn duopeveoTepn Bewpnon pnopei va Angdouv
unown yia Tnv 100pponia oTo avrioToiXo UWoC uUdpoOoTaATIKEG MIECEIC

TOU vEPOU nou JIEICOUE 0TV EQEAKUCTIKI] PWYHN.
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Kempahaio TETapTo

B8) ENEKTAZH OEQPIAZ RANKINE 2E KAGAPQ2 ZYNEKTIKO
EAADOZ

(C=CE, {B:O)

ZTnv NERINTWOoN nou To avricinpildpeve £3agog unopel va
BewpnBsl kaBapmc ouvekTikd (Su=Cuz0,p=@=0% 3dniadn oe
nepinTwon avalnmnong PBpaxunpoBecuwv wBNCEWY NOU  AOKE]
onoiadnnote kopeopévn (S,=100%) dapyidog, n Bewpia Rankine
IoXUEl yia Tn @aivopevn nepifGAouca Kal ol KUKACI agroyiag
avaQEPoVTal O£ OAIKEG TACEIC.
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Keoahaio TérapTo

4.2. TXEAIAZMOZ AYTODEPOMENGN NMETAZMATON

H peAéTn &vOC QUTOQEPOPEVOU METACHATOC nEpIAguBaver  Tov
npocdiopiouo:

(a) Tou UWOUCG TOU I MO CUYKEKPIPYEVA TOU anapaitnTou HKoug
naKTWonG nou eEac@alilel TNV eUOTAEBEI0 TNG KATAOKEUNG,

(B) Tnv emAoyn TNG KATGAANANG Siatoung Bacer TNG anamoupevng
poORNC avTioTaoews W, yia Tnv avainyn TnG HEYIOTNG KAUNTIKNG
ponng Mmax.

ITNV NEPINT®WON QUTOQPEPOUEVOU NETACUATOS N HOPPN TNG EAACTIKNAG

YPAUUNCE Kal Ta exaTépwOev diaypdupaTa wbnoewy epugavidovrar oTo

Ixnua 4.2.

ULL”A{

'Eva auTOQEPOUEVO NETACUA and TiIG WBNOEIC NOU aCKoUVTal O
auTOd UMOKEITAl O NEPIOTPOPN YUPW OTO onueio nou Bpiokerar oTo
NAKTWPEVO TUAHA Tou (IxNua 4.3.)

KE®4.6



Kewpahaio Térapro

MeTakU A kar [ aokoUuvTtair evepynmikee wBnosic (1) kai
naénTikeg wbnoeig (2).

MeTaku I ka1 A n peTakivnon Tng avrioThpiEncg npokaisl Tnv
KivriTonoinon Tacewyv avrwdnong (3) kal evepynTikwv wbnoswy (4).

ZTnv nepinTwon TWV EAEUBEPWC NOKTOUUEVWOV
nacoaAooavidwv Aagufdaverar unoywn upn nNAAPnN nAKTWON, aAAd
ENAPKNG yiaTi £€T01 0 oXedIACHOG 0dnyei O oIKOVOUIKOTERN AUON.

To Sidypapua TwV E€NINOVNCEWV OTO NETACUA O KATAOTAON
OpIaKNC Igopponiag, unoAoyilerar pe Baon  TIC  akOAoUBEC

anAOUCTEUTIKEC napadoxes (Ixnua 4.4.)
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KewdAhaio TéTapTo

21,

) H ponn kapwew¢ M oTo onueio oTpoeng N, onou
avTIOTPEPETAl Kal N Qopd TWV EVEPYNTIKWV Kal NadnTikwv
wBNoswV givai Undevikin.

i) O! Taoesic avrwBnong nou aokouvTal KATw and To Onpeio
nepiogrpopng N Tou nsTéopcsToc;, griopouv  va
avTikataoTaBouv anoé Tn ouvictapgévnp Toug C pe Tnv
unoBean s@apuoyng oto onueio N.

iii) To onueio N Bpiokerai o anooraon 0,2 f, and 1o nddi Tou
NETACUATOC,

iv) O Taosi¢ nou aokoUvTal OTo NETACUA navw and To OnuEio
N eival Ol avTIOTOIXEC OPIGKEG anod EVEPYNTIKEG Kal

nadnTikec wbnaeic.

Ma va npoodiopioTel TO AYVWOTO UnKo¢ f kATAOTpWVETAI 1
efiowon TV POnN@V TWV CUVICTAPEVOV JUVAPEWY TV WBARCEWV
npo¢ 7o N kai yia va BpeBei To peyebog C TNG nadbnmikng avrwenong

KOTAOTPWVETAl 1 £§iCwOoN 100pponiag Twv opifovTinv dUVAPEmV.

KE®4.8



Kewahaio TETQpTO

ST CQUuvEXEla gival BuvaTteg 0 NPOoCBICPICUOS TNG WEYIOTNG
ponng (dM/dz=0) xaB®¢ Kai Twv NapauopOWCEWY TOU NMETATUATOC

ano tnyv ekicwon:

d?.
Cixj

3
;

s

El.

= .M(Z}

STV MPaKkTIKn €Qappoyn eniong, yia Adyoucg co@aieiag of
nadnmikéc wlnosig SiaipoUvTal PE OUVTEAESTH TAENG peyeéBoug
(1,5+2,0).

TNV NPOKTIKA epappoyn dikd og aupwdn eddoen dnou o
HETATONIOEIC YIa NARPN avantugn nabnrikwv wbAoewy gival OXETIKA
peyaieg (Y/H and 0,01 €wg 0,06) kai yia AOyoug ano@uyng T6Co
HEYAA®V UETATONIOEWY AQUBAVETAl UNOWN CUVTEAECTNG aC@aAEgiag
Fp=1,5 €wg 2,0 pe avaloyn au€non Tou MAKOUG eunnEewg yia

eniTeuEn TNC 1Icopponiac.

YrioAoviIoUOC UEYIOTNC KAUMIKIIC ponnc

Ano To Si1Gypappa Twv wBnoswv unoioyileTar To didypauua
TWV TEUVOUOWV OJUVAPEWY Kal akoAouBwg To didypappa Twv
KAUNTIKOV PON®V.

H péviorn ponn ep@avilerar oto onueio undeviopol TNG
Tegvouoacg (Zxnua 5.4).

'Eotw Z' n andoracn and 1o E pyéxpl 1o onueio pndeviopol Twv
Tegvouowv W onou 2Q=0.

Ba sivai:

Py(K,-K,) 2F (P, +7, k.
sty hy)

Fo=L.(2'). = 7'=
2 P, +y, h, Py(K,-K,)
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Kepariaio TérapTo

H uéyioTn ponn €ivai:

P y(K -K
MQonmax=F1x(Z+Z’>"~l—. ALY “)k{Z'}l‘(Z‘)l,
2 Pty b

w[?\{

And TNV Mpmax Kal TNV €MITPENOUEVN TACN E£QEAKUCUOU TOU UAIKOU
TOU METACUATOC, MNPOKUMTEN n ponn avrioTaong, kKar and autn Tn

diatoun.

Ma TNV EKTIUNCN TNG Cenmp. NapaTiBerar o Mivakag 5.2. ka! yia
TNV gmioyn diaToung naccaAooavideg Bace TG anaitoUPevng pong
avTioTacswc W ol nivakeg 5.3 (a) éwg 5.3 (.....)

ZT0 napakdatw oxnua 4.5 napatiBevrar Ta  emipépoug
diaypauuaTa wbnoswv Kabw¢ kal To didypappa TV CUVIOTAUEVWV
wlnoswv (Bacel Twv Napandvw anAOUCTEUTIK®OV napadoxmv), via
QUTOQEPOUEVO NETAOUA NACCAA0CaVvidwv O AUPO HE JIAQOPETIKES
oTaBUEC vepoU ekaTépwBev, AAAG PE naocoaAooavideC nou aniwg

O1e106U0UV OTO UMOKEIPEVO apYIAIKO OTPpWUA WOTE va SIGKONTETAI N

por.
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Kewdhgio TETapTo

LYHREITARENQ GIATPAMBIA
®

APTIRUL

[- AR WCE N P
g% Ky { Ve * ¥ (pthy) ] Po= Kyl sty Bty by
Tttt ™ o [YBAY i) | Py ke LR e bl ] 4y,
Daigr saren® By - [ 9Ty (hyohytd] | o= (Py 11} (-5

Fripea ™ Ko [ Y4y (igthyer D)
et Ky - [ Rty prherDy ] O IO u By T §* Yoty (D) ] - eyl 1O y € 6 1
D otupmr, miven® Ry’ )

Frapere. sonag™ SLY.D -

Orinpeoe @ k29" D

Zxnua 4.5,

‘Ocov aQopa Ta KOPECUEVA CUVEKTIKA €daon o' autd cuviBwg ol
cuvenkec Taxeiac @opTiong (Cu=0,p,=0% &idouv SucuevéoTepa
anoTeAEoPaTa Kal 01 CUVBNKEC 100ppoNiag TOU auUTOMEPOUEVOU
NETAONATOC EXOUV WG €ENC:

APECWC PETA TNV €KOKA®N Ka! TNV OvTIoTAPIEN O OUVBINKES TNG
popTIONG €ival aoTpayyIoTEG.

STNV NEPINTWON auTrn 0l OAIKEG EVEPYNTIKEG WONCEIG pnopolv va

unoAoyioToUv pe Tnv napadoxn C= Su=%‘—,¢:o.

S, = aoTpayyloTn diaTUNTIKA avToxn
Qu — avToxn o€ avepnodiorn BAIwN
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Kewahgio TéTaoTo
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Zynua 4.6.

H avaAuTikn avTigeTonion Tou npofinuarog civar n €ERg: ano
TO avoAuTiké Jiaypappa Twv WBNnoswv Tou Zynparoc (4.6a)
NPOKUNTEI TO CUVIOTAUEVO didypappa Tewv winoswyv (Zxnua 4.68).

Sto TpApa EO defid kaBwe kai oto O apioTepd avanTuooovTal
EVEPYNTIKEC wBNOoeic, evw oTo BO apioTepd nabnmikeés wOAosIC Kal
oro O 3e&id nabnTikéc avTwONoEIC.

O1 wénoseig oto TuAMa AE eival apvnTiKES Kai ayvoouvTat.

H taon Py orn B8¢on B givai: Py=-2Cy+YkopH

>to OSigotnua BO n Taon €xel oraBepny Tign nou sivai:

P>=4Cy+ YwopH

270 SiGotnpa MO n Taon €xer otaBepn P;=4C,+2Cy+ YiopH.

Encidn oty BpayxunpdBeoua KOPETUEV apyiho
XpnoigonoioUvTal 0AIKEG TAOEIG Kal OXI eVEPYEC, Ba AnpBouv unodwn
povo Ta TuNpaTta Twv udpooTaTikwV SIaypappdaTwy nou BpiokovTal
EKTOG TNG APYIAIKNG OTPWOEWG NUBPEVaA.

And Tnv 1gopponia Twv op1ZovTioV SUVAREWDY NPOKUNTE!:

KE®4.12



Kewmahaio TETanTo

2Fx=0= % (—2Cu+vxopH)-(H~ZCr)~% NwZ2-(4CU-Yop-H)d+
F(4Cu+YxopH).D-d)=0=d' = fé%‘ [F+4(Cu-yeop.H)D] (1)
U

dnou F= é— (-~2Cu-%-\,/Kopai*i)-(?‘I'Z‘Ci')'—;?W-Z2

An6 Tnv eEicwon ponwv npog 1o I, givar:

=0 (2)

- 2
SM;=0= Fy+D)—4(Cu—¥Kop.H}d.(D—~§- +4CU-YropH). £ 2‘”

And nc¢ efiowosig (1), (2) npokUnTel &va ouoTnUa efICWOLWY WG
npocg d, D.
To npaypaTtikd BadBog £unnéng Tng nacocaAooavidag eivai 1,2 D.

H anAoucTteupévn pedodoc edw eivar n e&ng (Zxnua 4.6y)

AvTikaBioTaTtar n Siagopd Twv nadnTikwv wlnoswv dediq,
pEioV TIC evepynTIKEG WBNOEIC apICTEPG and PIG CUYKEVTDWMEVT
duvapn C, aokoUpevn nepinTwon oTo onueio aTpo®ng O.

And Tnv 1copponia Twv opilovTiny duvapswy, Ba sivar:
SF=0= %(-ZCU-FYKOPH).(H—ZCF)—% Y- Z2-(4CU-Yxop.-H)d+C=0

Ano Tnv eicwon TwV ponwv wg npog 1o 0, npokUNTE::

EMo=0= %(—2cu+yKopH).(H-Zcr){d+-}(H—zcr)]—
J

KE®4.13



Kewmahaio TerapTo

2
.a_]._:D =

1 - Z
"—2—\{“.22. Ld+ -:—5— ]—(4CU-YKGQ-H)‘ 2

2

45, 1 d
:3'%[-ECU+YKOQ-H}-[H_ZC612+‘2_'(-ZCLJ+ YKDD-Hj .720 :>
1
@%[4CU+YKQQ.H}.d2';{’ZCu"%“YKOp.H}"YWZZ}d‘

-é. [(~2Cu+Yrop.H) (H-Zer)2-ywZ3]=0

H napanave efiowon eivar 2°° Babuol g npog d, nou sivai Kar o
Hovadikog ayvmwaoTog.

Ano Tnv ekicowon ZF=0 pe yvwoTé nAféov TO d upnopei va
npocdiopioBei n C.

To Badoc d npooaufaveral kata 20+40%.

Eivai D=(,2+1,4)d

YNOAQOTIZMOZ METIZTHS KAMITIKHS POHSZ

And To diGypappa Twv WBNOswv unoAoyilsTal To diaypayua
TWV TEPVOUOWY OUVAHUE®V KAl aKoAOUBWCG To Jidypappa Twv
KOUATIKWV pOnav.

H péyiorn pon ep@avideTar oro onpeio pndeviopolU Tou
S1aypappaToc TV TEPVOUTWV.

'EoTtw Z' n andoTtacn and To B pExpt To onueio undeviouol Twv

TEPVOUO®V Qo

1

Ba 1oyust: F = (4Cu+ HWZ =22 =
5 ( Yeoo: ) C, +¥epH

H ponn oTto anueio Qo, €ivar n yeylorn kai givai:

= = . 2y
MQQ —Mmax—F.(y+Z )‘(4CU-YKOP'H)- T
M

autn n diatopn Tou W = ——==
ol

ERVIPETOLEVO
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Kemahaio TéTapTo

4.3, EXEAIAZMOZ METAZMATON ME MIA ATKYPOSH KAT
SYNOHKES EAEYOEPHE ZTHPIEHS

4.3.1. Enidpaon Toy UNAKouc sUnnEsmc oTov Tpono AsiToupviacg

TOU NETACUHATS

STV MAEpINT®ON TOU NETACUATOC HE AYKUpWON GnaiTeiTar o
npoodiopioude:

(@) Tou UWouUC TOU

(B) n exAoyn kKaTAGAAnANG diatoung naccaiooavidag

(y) o npocdioptonsg Tou UeyEBoUG TNC anaiToupevng dUvaung
AQYKUPWOIEWG

(8) o oyxediaoudg TOU CWEPATOG NABATIKNG AYKUPWOEWS KUpIi®ng
O0coV aopa TNV Hop®n Kal 6iaCTACEIG TOU CWUATOG QYKUPWOEWS Kal
TNV €AGXICTN anarroUpevn andéoTaor ToU andé To Kupiwg néTaoua
(5nAadn TO PAKOC TOU EAKUCTNPA KABWG Kal TNV  anaiToupevn
d1aTOUN TOU EAKUCTNPA.

Sta Zxnuata 4.7a €w¢ 4.7¢ napouciaeTal n Enippon Tou
unkouc eunnEewc Tou NETAOUATOC KATW and Tov NUBUEVA EKOKAPNC
oTa JlaypapuaTa wONoswV, KAUNTIKWV POV KAl €AACTIKAG
YPGUUNC NETAGOUATOC GYKUPWUEVOU OTNV KoOpUPn.

Eivar @avepd OTi OTo OoyxApa 4.7a T0 pnAKog epnnfswg
UMNEPENAPKE yia TNV NANPN NAKTWOTN, 0To oXNPa 4.7B anAwc enapkn
KGl TO KATW GKPO TOU NETACUATOC NAPAPEVEl QUETAKIVATO OTO OXnua
4.7y peratonileTar eAa@PpPwWC aAAd  kar naikl  BewpeiTai  OTI
dnuioupyolvTal CUVONKEG €napkous nakTwoews (€ror oxedialovral
TG aykupwpéva eUKOUATa nerdouara  Onou o1 anaiToUpEVeC
HETATOMIOEIG €ival PIKPEG).

Eniong oto oyxnpa 4.78 To PNKog eUNNEEWC ival apkeTa pikpod
WOTE va unv  OnuIoupyeiTal avTiIoTpo®r TWV EVEPYNTIKGOV Kal

naenTikwv wBnoewv, o1 dg ueTATOMIOSIC va aquEdvovTtar kai va
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Kewaiaio TeTapTo

anaITeiTar YEYaAUTEPN SUvapn ayKUPWCEWS. ZThRV EIKOVA auTh
QVTIOTOIXEl 0 QnAONOINTIKOC UNOAOYIOHOC OKAUNTOU NETACUATOC,.

Téhoc oro oxnua 4.7¢ TO UPNKo¢ sunnfewg eival avenapkég,
3101 £iTe eEavTAgiTal N NA8NTIKN WBNON PE avaAoyn WHETATOMION TOU
KATW AKPOU KAl CUVOAIKA TOU METACUATOC KA onuavTikn smpapuvon
TOU QyKupiou €ITE axkopn xal n nAnpng avanrtugn nadnrikov
wBnoewv Sev enapkei yia TNV 100pponia, onoTe OACI Of AVWTEP®
napayovreg emBpaduvovral kar 0 oxediaoudq auTdg dev napéxel
aocpai&ia.
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Kewahaio TérapTo

4.3.2. ZFyedigoudc EVKUDGUEVOU NGCCCGAOTUNOU  UE TNV

anAcnoinuivn (1gooTanikn) RG0S0 OXAUNTOU NETATUGTOC.

a) Mn ouvexTikO édapog (Guuog)

H nepinTwon NETGOUATOC PE QYKUPWON Kal anhn otnpiEn emialeral
pe TV napadoxn OTi n KaTavVoun TV WBNCEWY gival TRIYOVIKD. ZTIg
300 OWEIC TOU METACUATOC AOKOUVTAlI TOUTOXPOVA 1} EVEPYOC Kal N
oplakn naénTikn wénon (Ixnua 4.8).

To néraocua BewpeiTal GKAUNTO KAl NEPICTPEPOUEVD, XWPIC OU®S va

HETAKIVEITAl MAEUPIKA, OTNV OTABUN GYKUPWOTS.

Synuag 4.8,

O unoAoyiopd¢ ouviotatal oTo va npoodiopioBsi To Babog
eunnénc D kar n duvaun TnG aykupwong A.

To BaBoc Tou onueiou undeviopgou TwV  WOBNACEWV
npoodiopileTal ONWC KAl TNV NEPINTWON TWV EAEUBEPT NAKTWUEVOV
avTioTnpiEswv.

BEWPWVTAC 100pPONIa PONWY WG NPOC TO ONUEI0 ayKUpwong To
uAKoC Eunnénc npoaodiopileTal ¢ €ENC:

SM=0 = E.Pa.(ﬂ+0)]ﬁ-(ﬂ +D)—a}%ﬂ.z>[(ﬁ~a)+-32-1)]=o.
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H napandvw eficwon sivar TpiTou BaBuol w¢ npog D xal
unopei va eniAuBel e doxipéc,
H duvapn aykUpwong Fa unoloyilerar and Tnv igopponia

opilovTiny SUVAUEDV:

SF=0 % Fot £ Pp.D-1Pa(H+D)=0 = Fo= —;—[PG(H+D)—P5.D]
L J

O1 Tigéc D kai Fq Kat 0l QvTiOTOIXEC KAUMTIKEG pPONEC
yapakTnpifouv T CUUNEPIPOPG TOU NETAOUATOG OF KATAoTaon
OpIGKNG 1oopponiag Kar yia TO AGYo auTd BEv  UMopouv  va
xpnoiponoin8oUv quToUCIESG Yia T 31a0TACIoAOYNnOoN TOU £pYou.

'ETol TO nNpaypanko pnko¢ spnnéew¢ D’ Tng nacoahooavidag
AauBaverar peyaAUTEPO Npog ano@uyn €EavTANCEWY TNG NadnTikng
wBNROEWC Kal aoToxXiag TNG KATAOKEUNC. And Tov Tschebotarioff
npoTeiveral av&non Tou pnkoug D katd 70% (1 anAovoTepa D'=2D)
Yia va undpyel CUVTEAECTTC GCQAAEiag 2, 6cov agopd Tnv avantugn

naenTikwv wdNoswv.
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8) Apyidog - Tayesia @oprion (BpaxunpoBeoun icopponia)

H kaTtavoun Twv wnoswy cival 6nwc OTo NapakatTw =xnua (4.9):

o " -

R o ST 1t
‘ : N e ! !
i i \“ a }T .o

Zxnua 4.9,

To BaBoc eunnéng d npokunTe anod Tn Avon Tng e€icwong:

M =0 = Pq F(H-ZC"HQC" —f}PPFJFH—K}O
3 ¥ 14 2

H 80vaun Tng aykUpwang A unoAoyiletar and Tnv
optlovTiwy dUVAUEWV.

ZF)(:O Pp+ Fa=Pa Fa=pa"'Pp

1oopponia
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y) ApyiAoc - Bpadeia poprion (paxponpsBeoun icopponia)

e e e @ D o e e e e e e e

~k,.y.hy-2.8.0)

: ' : . i“\

T | T ka(vhe a2 (ke
e

/\ :

To BaBoc pndevicpolU Twv WBACEwV unoAoyileTal ONWE Kal TNV
auuo. Ta dUo Inrolpeva peyeBn nou cival 1o BaBog eunnéswg
D=Y+D; kai n O60vaun aykupwoews Ta, MpOKUNTOUV anod Tig
OTEPEOOTATIKES EEICWUOEIC 100PPONIAG, WG NPOC OTABUN AYKUPWGEWS
K. (Zxnua 4.10).

Ano Tnv eEiowon Twv ponwv ZMk=0 npokuntel TO PBdaGog
gunning Tng naccalooavidag, eve and Tnv eEicwon TNC 100pponiac

Twv opilovTiov SUVALEWY NPOKUNTEN 1 SUvaun aykKupwoews Fa.
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4.3.3. Sxediacudg kal BEon CHUATOC QYKUDRTEGC

O anAoUoTepog TPONOC LHOPPMOOEWS TNG ayKUPWONS cuvioTaTtal oTn
¥pnoigonoinon Jiag JeTarAikng papdou (TévovTa) TRC onoiag To &va
axkpo npogapudleTal oTnV Nacochocavida kar To GAAo 4axpo oTo
OWUa AYKUPWOEWC Nou BPIiCKETAl OE QPKETN anooTacn anod auTn.

To owua Pnopei va sivat:

a) MceUovwUEVOC OYKOC anod ONAICHEVO 1] AONAC OkKupOSsua E€ite
HELOVWUEVN HETAAAIKN naccaiooavida PE KEVTPIKN 1N EKKEVTPN
npocapuoyn Tne paBdou aykupwaencd.

O unoAoyiouog TNC paBdou aykupwoewc vivetar viga duvaun
AYKUPWOEWC kata 20% peyaAuTtepn TnG duvaun aykupeoews T n

oroia €Y&I NPOKUWE! anod ToV OTATIKO UNoAoYIoUO Tng avricTnpifewe,

s ez
i)

as /3 t AT ACKYPOLIN - TAKTOLIN
a=t AUALKYPOIIN -ITHPITIN

Fia Tnv avantuén nAnpoug nadnTikng wBnNoEwS, oTNV MNEPINTWON TV
KokkoBwv £da@wyv, 8a npeEnel To Mpioya TV nNadnrikwv wlnoswv
UAPOOTA anod TO OWUA AYKUPWOEWG, TO ONOio KAivel und ywvia 45° -
®©/2 w¢ npog TV opilOVTia, va unv ENIKAGAUNTETAl and To npioua Twv
EVEPYNTIKOV WHBNCEWV RiCw and TOV NacoaAOToIX0, TO ONOI0 KAIVE
unod vwvia 45° + /2 w¢ npog TNV opifovTia.
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To pnKoG Tou TévovTa dnAadn n BEon TOU CWHATOS AYKUPQLTEWS, B4
npénel va €ivai TETola MOTE va IKAVomnolgiTal n napandvw ouvenkn.
Ma peyaAuTepn aocgaisia o Terzaghi npoTeiver Tnv TonoBétnon Tou
CWPATOC aYKUPWOEWC o TéTola Béon woTe va Bpiokeral nicw anoé 1o
eninedo nou diépxeTal and TO KATW 4GKpO Tng naccaiooavidag kal
oxnuaTifer yovia @ g npog TNV opifovnia (ywvia KAICHS $UoIkou
npavouc).
M’ quTo TOV TPOMO ANOMEUYETAl YEVIKWG n acToxXia AOvw oAMOBRACEWC
OAGKANPOU TOU CUOTHUATOS AVTIOTNDIEEWG-aYKUPIOU.
O Packshaw npoTeivel TO COUA AYKUPWOEWC va TOMOBETEITAI NioW
and To €ninedo nou KAivel yovia ¢ ¢ npo¢ Tnv opildvria kai
SIEPYXETAI and To onyeio Toung nuBuéva-nacoaiooavidac.
b) Empnkng dokd¢ anod okupedeua otny onoia npocapudlovral
MEPICCOTEPES papdol, N ouvexng cavidoToixog and naccaiocavided.
H i1copponia Tng Suvapews ayKUPWOEWS T NPOG TO OCUVIOTAUEVO
diaypappa wbnoswv exgpalerar and Tn oxeon:
A=(1/S)*(Py/F-P,)*|
‘Onou:
A - Alvapn ayKupwosws ava PETPO PRKOUG
S - Andoraon petafu diadoxikwv paBdwv ayKUpWOEWC.
L = MAKOC OWUATOC AQYKUPWOEWG
(I=S = yia TNV NEPINTWON CUVEXOUC GWHATOG AYKUPWOEWC)
Pp = ZUVIOTAUEVN EVEPYNTIKI wONON
F - SuvTeheoTnc aopaAeiag 1,5 - 2,0
H oyxeon autn spappdleTar T600 yia kKokkwdn edagn (=0, C=0),
000 Kai yia €dapn pe @=0 kar C=0.
Akoun e@appdlerar yia (>1,5 dnou n emippon Twv TpIBwv E&ival
NEPIOPICUEVT OE OXEON HE TIC WOROEIC.

TENOC yia TV emAoyR Tng dIaTOUAC TOou  EAKUOTAPA
xpnotgonoiotvTal Ta dedopéva Tou nivaka 5.4.
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5. EYZTAOEIA NPANGN ZE OMOIOIENH APIIAIKO
ZXHMATIZMO
EAETXOZ TrENIKOTEPHZ EYZTAGEIAZ
ME MEQOAO AQRPIAGN KATA BISHOP

ZTa apylAikG £da®ika npavn n ouvhneng srigaveia aoctoyiag

gival KUKAIKA.

Mpavéc oc opoioyevny apyiAo und aorpayyioTeg cuvlnkec (Cu=0,
©=0).

O £Aeyxoc TNG eucTaBeiag evog npavoug dev eEavTAsiTal Pe Tov
UMOAOYIOHO TOU OUVTEAECTR aco@aAeiag kanoiou mBavoU KUKAOU
oAICBNONC, EKTOC £av NPOKEITA! YiIQ CUYKEKPIUEVN GOTOXIA UE YVWOTH
TN 8€on TNG em@aveiag ohicBnong. Katd Tn PEAETN npavov nou
MPOKEITAl va karackeuaoBouv {nreital va npoodiopioBel o kpioipoc
KUKkAoC oAioOnonc, dnAadn To KEVTPO KAl N aKTIiva TOU KUKAOU Nou
SiVEl TOV EAAYIOTO OUVTEAECTN AOQUAEIaC. ZTnv MepinTwon auTh
NPENE! va unoAoyioBel 0 CUVTEAECTNG QOQAAEiac via KUKAOUC UE
S1apopec BECEIC TOU KEVTPOU Kal yia KGBe B€on ToU KEVTPOU HE
B1aOopEC TIHEC TNG akKTivag, unoAoyiopoi nou kaBioToUv anapaiTnTh
TN XpHon nAekTpovikoU unoAoyioTh. To oxnpa 5.9. napoucialel €va
Tunikd kavaBo ké&vrpwv niBavav  KUKAWV  OAioBnong, Toug
aVvTIOTOIXOUC OUVTEAECTEC aoQalegiag kal Tn B€on Tou Kpioipou
KUKAOU OTnNV NEPINT@WON TOU KATAVTN npavouc E&VOC XWUATIVOU

@payuaToc.
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bo e rorgpe girp ik

Zxnua 5.1.
‘EAEYXOC sUOTGBEIQC KATAVTI APAavoUc QPAyLaToC

O €AeyxoG TnG €uOTABEIaC npavwyv UE aGnAnR YEWUETpia O
OHOIOUOPPOUG €5APIKOUG OXNUATICUOUC QNACUOTEUETA! ONUAVTIKA UE
TN XpNon vouoypaenuatwy, ora onoia JiVETal O OUVTEAECTAC
aoQaAgiag Tou npavoug oav ocuvapTtnon Twv  (oTaBepiv)
NAapapeTpwV ¢, @ Tou £5A@OUG Kal TNG YEWUETPIag (ywvia KAione xal
Uyoug Tou npavoug). To Zxnua 5.1 napoucialel éva vopoypa@nua
auTou Tou TUnou (vopoypaenua Taylor), pe To onoio unoAoyileral o
ouvTEAEDTIIC £uoTAdBerac Ns. O OUVTEAEOTHC aoQAAsiac Tou

npavoug NPoKUNTEN and TO CUVTEAEODTN EUCTABEIaC WC €ENC:

To vopoypaepnua autd pnopei va xpnoigonoinBsi o
opoidpoppa  €5aPn xwpic udpopopo opilovra kKaABwC Kar  yia
eAEYXOUG guoTaBeIac TUNou «@=0».
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KaTté Tov npoodiopioud Tou Kpicipou kUkAou oAioBnonc kai

TOU QVTIOTOIXOU OUVTEAECTN QOMUOASIGc npengl va AneBolv undwn

Kai o1l €ENC NapayovTec.

1.

2.

H miBavn pop®n Tng emipaveiag oAloBnong nou noAAEg Popég
dev ival KUKAIK.
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Zxnug 5.1,
ZuvreAeoTng suoTdBeiac kard Taylor

H ep@avion poyp®v oTnv Kopugen Tou npavouc npiv anod Tnv
oAigBnon. O1 pwyuég auTeg pndevilouv T cuvoyn Tou e3AQOUC
Kar anoteAouv diodo yia TNV €igodo vepolU, TO OMNOio AOKE

U3 POCTATIKES MIECEIG KAl UEIWVEI TO OUVTEAEOTH aopaAcgiac.

3. H TpidigoraTn yewpeTpia TNG em@aveiag ohicBnone oe oxéon pe

Tig ouvnBeig peBodoug unoAoyiouou Tou Baoilovral Ge acToxia
HE KUAIVOpIKN em@aveia oAioBnong (anesipou pnkouc). Or
AOTOXIEC (QUOIKWV MPAvVWV Kal ENXWHATOV CUVABWC €XOoUV
MEPIOPICUEVO  HNAKOG, YEYOVOG MOU  €I0Ayel TNV avaykn
310pOwOTG TOU CUVTEAECT QOQaAeiag, wOTe va nepltAn®Bei kai

N €nippor TNG JIGTPNTIKAG AVTOXNG TWV AKPWV TNC £MIPAVEIAC

KE®5.3



KemaAaio [eunTo

oAioBnong. H npéaBern auth diaTunTikn avroyn, nou auegisitTal
groug G131GOTATOUC unoAoyicuoug, au&dver Tov NPAypaTiko
CUVTEAECTH AOPAAEIQC Tou NPAvoUC.

O1 Tigeg TV napauéTpwv  SIaTUNTIKNG avrToxng (c,p) Tou
edagouc, nou npenei va  ypnoigonoinBolv  OTOUG
unocAoyigpouc. EidikéTepa:

{a) O1 napduerpol SiaTUNTIKAG avToXNG Tou edagouc Sev gival
oTaBepeg "idIOTHTES" ToU UAIKOU aAAd sEaprwvTal and To €idog
NG emBaiAouevng €vraong. Ze ouvnln npav n acvoyia
cupBaivel und ouvenkeg €ningdng napapopPP®WONG Kai  UE

oTpo®n TV dIsUBUVOEWY TwV

KUpi@V TAGCEWYV CE
XAPAKTNPIOTIKEC BE08IC TR
eniaveiac oAioBnong. Adyw

NG OTPoPnC TWV Kupiwy

Taoswv Bev civar akpiBng n

Exfpa 5.2: Ripieg tdcelg Xxpnon TWV NApAUETDWV

ngzegﬂ;? NG EMLPAVE LAG SIGTPNTI-KAC ~ AVTOXAC  MoU
npokU-nTouv and T JSoxkiun
KUAIVBpIKNG TpiaEovikng opTiong (Kal and AAAEC EpyacTNPIGKEC
kar enitonou Jokipgg). H 810pBwon Tou mBavoU OQAARATOC
unopei va yivel Pe guneipikols diopBwTIKOUC OUVTEAEOTES. To
ZxNuUa 5.3 napoudialel Tig TIYEG TOU EUNEIPIKOU ouvTeAeoTh (i)
kata Bjerrum yia 1N d10pBwon TNG TIUAC TNG AOTPAYYIOTNS
diaTunTIKAC avtoxng nou npoodiopilerar andé TNV ERITONoU
Aoxiun Mrepuyiou, ¢ (FV), O eKTIUACEIG TNC EUOTABEIGE Npavwy
o€ yahakég apyidoug pe T peBodo avaAiuoncg Tunou "@=0". H
TIUR TNG aoTpayyIoTnG OJIaTUNTIKNG avToxnc nou npéner va
xpnoigonoinBel oToug unoAoyiopoug diveral and Tn oxeEon:
Cu=H.Cu(FV)
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Zxnua 5.3,
ZuvereAeorine di10pPwons Bjerrum

(B) O1 nipgc Twv (c,@) eEapTovTal and Tnv TaxuTnTa QopTIong,
n onoia eivai noAU peyaiutepn oto Epvyactnplo (6nou pia
Sokiun BiapKei To NOAU PEPIKEG nUEPEC) an’ 0TI oTn gucn (énou
N KATAQOKEUN €vOC npavoug HMopel va JiapKEosr PEPIKOUC
punveg). EmnAgov, Jev npénsl va ayvonBei n enippony TNG
diatapa&éng karta TR deiygaroAnwia kat Tn pOpQWON TWV
Sokipiwv OTIC TIHEC TWV NAPAUETPpWY SIATUNTIKNAG AVTOXNC Mou
HETPOUVTAI OTO £pYACTAPIO.

(y) ZTiC UNEPOTEPEONOINUEVESG apyiAoug, o1  napaueTpol
SiaTunmikng  avroxng (c,p) nou avTioToIXouv OTn  WEYIOTN
5saTmT|Kﬁ Tacon  (péyiorn  diaTUNTIKn  avroxn), Eivai
JIGQOPETIKEG andé AUTEC NOU  aVTIOTOIXOUV O UEYAAEG
napapop@woeic (napapevouca SIGTUNTIKNA avToxh). ZUVEN®G, 01
Tigég TV (C,p) Nou npeEnel va xpnoigonoinfouv kara Tnv

avaiucon ,TNG €UOTABEIag Npaveyv OF UNEPCTEPEONOINUEVES
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apyihoucg dev sivar povoonuavra opiopeves. BeBaiwg, kaTa Tnv
oAlcBnon Tou npavouc ol BIGTUNTIKEG TNAPAPOPPOOEI KATA
HAKOC TNC EM@AVEIGE aoToxiag sivar peyaAsg, veyovog nou
ouUVNYOpPEl OTH XPNOTN TWY NGPAUETPWY NApaUEVOUCas avVToOXNL,
aAAG kaTa Tnv evapén Tng oAioBnong of napauopeoe eV
gival I81eC 08 OAO TO UNKOG TG EMEAVEIAq 0ACBNoNG. ZUVEN®C,
KaTa Tnv évapin Tng oAicBnong opioueva eBaPika OnuEia Exouy
unepBel TNV NApapdpE®WON NOU AQVTICTOIXEl GTN YEYIOTN avToxn
Kai odelouv Npog TNV Napaueévouca avToyr, &ve aiia dev
gxouv @Baosl akéun TN péyiorn avroxn (npoodsuTikn Bpalon).
H Avon Tou npofAnuarog anaitei Bswpnon Tou cuuBiBacTou
TWV NApauopP®WOEWY KATA PAKOG TNG EMQAvEIas oAicBnong Kai
Sev uynopei va avTipeTomoBel pe TiIg YeBOdoUC TV Awpidwv, ol
onoiec unoBEToUV OT1 N KATAOTAON aoroyiaC oupBaivel
TAUTOXPOVa O OAO TO HNAKOG TNG €mipaveiag oAioBnong. Mia
"akpiBeoTepn" avdAuon pnopel va yiver pe  apiBunTikég
peBodoug (n.x. Tn HEBodo Twv [lenepacpevwy ZToIXEIWV), Of
onoieg  AapBavouv  unown ™V KaunuAn  Taoswv-
napauopPWOE®Y Tou e8a@oug UECH TOU KATACTATIKOU VOMOU
OUNNEPIPOPAC. ‘Opwg n NoAUNAOKOTNTA TWV HEBOdWY QUTOV JE
ouvduacud pe Tnv avunapia afionioTwyv KATAOTATIKWOY VOU®Y
KOIVIC anodoxng neptopifouv TO nedio TwV MNPAKTIKOV TOUG
EPAPUOYWV.

H euoTdBeia Twv npavwv npeéner va €Eetaleral O OAEC TIG
mBavec ouvBnkeg. Tunika, €pOooOV N KATAOKEUN €vOC NPavouc
viverar pe puBuod nou va JIKalcAovel aaTpayyioTeC OUVBIKES
@OpTIONG, NPENE! va €AEYXETAl N €UCTABEIO QUEOWC PETG TNV
KOTAQOKEUN HE T HEB0DO TwV OAIKWV Taoewv (avaiuon "p=0").
$Tn guvéxela, NPENEl va EAEYXETAI 1 HAKPOXPOVN AgIToupyia Tou
npavoug pe TN MEBOdO TWV EVEPY®WV TACEWV  yia  TIC
DUCUEVEDTEPES o*uver’]gsc enm@opTiong kal udpogopiac. TEAOC,

OTNV NEPINTWON XWHATIVOV QPAyPETWV NpEéNEl va Yiverar Kai
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gAsyX0C gucTaBsiag Tou avavTn npaveuc Tou @payudaTog via
cuvBnkeg andtouou xaTaBiBaouol TNS OTABUNG TOU TAMIEUTNPA
(und aoTPAaYYIOTES CUVBAKECS). Z€ OGAES TIG MEPINTOOEIS, TEAGC,
npénel va viverar €Agyyog¢ Tng €uoTaBsiag Twv npavoyv e
oEioIKn emQopTIon, dedopEvou OTI NMOAAEG aCTOYIEC nNpavay
gxouv napartnpnBei kata Tn JIGPKEIa CEICU®V.

6. H yvoon Tng axpiBolc KATAVOUNG TV UdGTIKOV MIECEWY KATA
pnKoc TG mBavic em@aveias oAioBnong ennpealsl onuavTika
TOV UMOAOVYI{OUEVO CUVTEAEOTH GGQAAEias. Z€ npavry oTa onoia
sivar  eykaTeoTnueva  (APKETA,  KATGAANAG KOl KOA®C
AsitoupyoUvTa) ruelOUeETpa, oOf UDATIKES MIECEIC NOpwWY KaTa
UNKOC TNCG em@aveiag OAloBnong unopouv va exmiuyndolv pe
napspBoAn uerall TV TIYWV NOU ULETPOUVTAl OTIC BECEIC TV
melopTpwy. ZTa nNePICCOTEPA npavi, Ouwe, 6nou ol ouvenkeg
udpogopiag eival ayvwoTeg KABW¢ KAt GE npavn nou npekeral
va KAaTaokeuaoBouv, of MECEIC NOpwY NpEnsl va ekmiunBouy,
YEYOVOC MOU €I0Ayel OQAAUATA OTNV EKTIUNGCN TOU OUVTEAECTN

ac@aAsiag.
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AvaAuon FEuoraBesioc und  AcotpGvviorsc  TuvlBnesec  os

Avouoioveveég 'Edawmoc : NMpavég ExokanTouEvo O ApviAo.

5.2.flpavég o palaxr), KAVOVIKE CTEPEONOCINUEVN ApYIAOG HE

acTpayvioTn avroyn, ypaupikg auavopevn g To Babog

H Bswpnon otabepng (oTov Xwpo), aOTPAyYIoTRG SIGTUNTIKAG
avToxnc Sy Sev fTav napd wia anionoinon Tne npayuamkéTnTag. Ze
PEPIKEC OTIPPEG UNEPOTEPEONOINUEVES apyiAoug n anionoinon auth
LMOPEl va anoTehel Wig 1KavonoinTikn npogeyyion. O kavovag OPwe
oTnv @Uon eivai 1 avouoloyevea!

Q¢ napadeiyua, pia opilovria £5a@ikn anoBeon KOPECUEVNC Kal
Kavovikwe - arepeonoinuevng  ("anpogodpriotng') apyidou €y
aoTpayyioTn JIGTUNTIKN QvTo¥n n onoia &ivar avaioyn npog Tnv
evepyd péon Taon ((ov +20)/3. Encidn 8 T600 T0 o =y z, 600 Kal
To on = Ko yz €ivar avaioya Tou BaBouc z and Tnv emgaveia, n Sy
givar eniong oxedov avaioyn npog 10 z, €av BEwWPrOOUUE TO Y
oTaBepd — pia AoyikOTaTn anionoinon.

AnNO NEIPAPATIKEG YETPNOEIG OE EKATOVTADES ApYIAOUC ava Tov KOOHO
Ta TeEAsuTaia 50 xpovia, NPOEKUWE N EUNEIPIKN OYEON

SU ~ E, gvo
£~0.11 + 0.0037 (PI)

onou PI o 8sikTng nAacipoTnTag Tng apyidou (Skempton 1957). M.x.
yia pia ouvnBiopyévn Tipn, PI ~ 35, npokunTter £=0.24. Evw via
PI=100, £=0.48. 'ETo1 Aoindv, TEAIKWC IOYUE!L:

Su~Ey z
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yid TNV aoTpayvioTn SIaTUNTIKN avToxn TN apyiAIkng andBeonc und
VEWOTATIKEC OUVENKES. y =To evepyd adikd Bdpoc Tou eda@ikol

UAIKOU.

Exnua 5.4.
FMewpeTpia TOU avoUCIOYEVOUS NPAvoUcg Kal ToOU SOKIUAoTIKOU

KUKAOU aoTOXIOC

Ze€ MO TETOIG KOPECUEVI aANPOMOPTION apyiAlkr andBeon
"kaTackeualeTal" npavég yoviag B, ye (OXETIKWG Taxeia) ekokagn. H
OUVENQAYOUEVN aQQipeCr) (POPTIOU NPOKAAEl QOPAA®G GAANAYES OTIC
OAIKEG Taoeic: Ao < 0, ev yevel. O1 aAlayéc auTéc Ouwg
"avTigTaBuifovTal" anodé TIC AAAQYEG OTIC MECEIC Tou USATOC TwV
nopwv, &rol wote ("HE 6poUC OAIKWYV TAOEWV") ot KABE onueio Tou
npavoug n digTUNTIKA avToxn va BIaTnpel TNV apxXIKn YEWOTATIKA TNC
TIUN:

Sy=mz

6nou m=Ey
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Fevin AvaAuTikn EniAucn

Ma npaveg Uwoug H Kar yoviag B n yevikn Auon €xel do8ei and Toug
Gibson & Morgenstern to 1962 oTo Bperavikd / di1eBvég nepiodikd
Geotechnique. @cwpwVTAg TOV TUXOVTA KUKAD {Q, R) ToOU OYXNUATOC,
n ponn avartponng (Tou Bdpoug dnAadn Tou npiouarog ABI g npog
Q) npokUNTel and Trv POMnM Tou KUKAIKOU Tunuarog QB xatdmv
aQAIPECEWC TWV PON®Y TWV JU0 "CUUNANPWUATIKOV" TPIVEOVEDV.

TeAIKOG :

"
2

}i [1-2cot2B+3coth cotf+3cotacotA-3cota cotf]

Machp. =

dnou o1 ywviec a, A givai BondnmkES yia Tov npocdiopioud Tou
KEVTPOU TOU KUKAOU . To y sivar 7o oOAIkO &18iIkO Bapo¢ Tou
KODEOUEVOU UAIKOU.

H ponn avmioTadoewc dideral and Tnv yevikn Zxeon (17a), n onoia

Twpa YPAPeTal @G
Mavr=R j S, (z)RdO

An’ TnV YEWUETPIa :
z=Rcos(A+8)-Rcos(a-A)+H
R 1

H 2sina sind
AvTIKaBIoT@OVTAC TIC avwTeEPw OUO OXECEIS KAl EKTEAQVTAC TNV
(kom®dn pev aAAG xwpig kapid BewpnTikn SUCKEPEIa) OAOKANPWOT,
AQUBAVOUUE:

mH’

Mavr=-—————[cot A a(l-cot A cot a)]
4sin“asin” 4
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O OoKIJaOoTIKOG OUVTEAECTNC ao@aAigiag Y npokinTs: ®¢ ¢ Abdvoc
Mavr/ Mavarp

MapaTtnpeioTe OT

Y=Y(a,\) = —';—'F(&s,/\)

dnAadn oTi o (TuxoOv SokiuacTikdc) CUVTEAECTAC AoQUAtiac sival
aveEapTNTOC TOU UWoug Tou npavoug! YnevBuuilouus 0TI, avTiBeTa,
OTO OUOIOYEVEG NPAVEC O CUVTEAECTNG QUMAAEIaC €ival avTIoTpOMWC
avaioyog Tou H.

O npaypaTikog GCuvTeAeoTng aogahieiag Aaqufdverar and TRV
ghayioronoinon TG Y = Y(a, A) yia OAeg Ti¢ DUVATES TIPEC TWVY a KAl
A. AvaAuTikn eniAucn Tou npoBARuaTog auTtoU dev sivar duvartn. Me
apiBunTikg "cdpwon" OUWG MPOEKUYE 0 (EAGXIOTOC) CUVTEAEOTNC

00QAAEIaC W anOKAEICTIKR CUVAPTNON TNG Ywviag B:

Y(B)=min Y (a,\) = %F(B)

onou n cuvaptnon F(R) dideTar ypagikd gro oxnua 5.5.

J

2
o
Go G0 30 0
ﬁ -]
Zxnua 5.5.

H ouvdprnon F(B) yia Tov unoAoyioud rou ouvreAeorn acpalsioc
Y(B)=(m/y)F(B)
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181aiTEpO eVBIGMEPOY £XEI N NERINTWOT] TOU KATAKOpUPOU npavouc, B
= 90°:

Y(90%)= 2o peLn g
Y 4

Encidn 8e <1, UE aneipo-eAaYIoTEG £EQIPECEIC, CUUNEPAIVETAI OTI
dev givar duvaTtov va orTaBel npaveg KATAKOPUPO OF KAVOVIKOG
grepeononuevn apytho. MaAiora de ornv cuvnBn nepinTwon &0.25,

yia eniteuén euoTabeiag npenei:

Y(B)=F(B)g

~
o]

F(py=1

==
ol

ondTe, anod To didypapua Tou Z¥x.5.5, npokunTter B<17°, povov.

Acxnon:
(a) Znteitai n enainBeuon TG Zxéong (.....) Kai TOU QVTIOTOIXOU
SiaypaupaToC YEOW EVOC CUYKEKPIYEVOU napadsiyuaToc.

n.x. B=30°, Sy=3z. AokiyaoTe Yovov dUo SOKIPAOTIKOUC KUKAOUC.
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5.3. "EASYYOG YEVIKOTEPNS £uoTGBE1aC UE KUKAOUG OAlcBnoONC

a) Fevika

stnv nepintwon uAikou ¢=z0, ©'=0, dnou n avroxn Tou edagoug
pyeTaBArAeTal e 1o RABoG 1| O NEPINTWON Un OHOIOYEVOUC e8aPIKOU
uAixoU (nou anoTeAsiTar and JIGQOPES OTPWOEIC) N} OTNV NERINTWON
KOTa TNV onoia evrog Tng uadag Tou nNpavoug ENKpAaTouV PETARANTES
udpauiikec ocuvBnkeg (peTaBANTA nigon Nopwv u) 1 TEAOG KAl OTNV
NEPINTWON PN OUAANG YEWUETPIKNG S1GUOpPWOEWS TNC EMPAVEIQS
TOU rpavous PapuoleTal anokAEIoTIKG 1 HéBodoc Tng diaipeong TG
oAioBaivoucac palac o AwpPIGeC onw¢ npwToavantTuxBnke anod Tov
Petterson aAAG pe napadoyn KUKAIKNG £m@aveiag oMoBnoswd.
SOppova pe autnv n edagikn pala XwpileTal UE KATAKOPUPEC
Ypapues oc Awpidec nAdtouc ¢ = 0,1.R 1 Kai UIKPOTEPOU av
anaiTeiTal yeyaAuTepn akpifeia. ‘ETol np eucTaBeia Tou 6Aou npavoug
NPOKUNTE! WC A8POoIcUA TV EUCTABEINY TWV EMPEPSOUC AWPIdWV.
JUYKEKPIUEVA OTNV YEVIKN MEPINTWON npavoug pe udaTikh pon n
Tuxouoa (n-ooTr) Awpida igopponei und TNV enidpaon Twv
akohouBwv duvapswy. (Zxnua 5.6.)

a) Tou Bapoug T G

B) Tnc opBnc duvdapews N’ nou aokeitarl ano Tnv edagikn pala kaTa
pnkoc Tou 160U (N, n+1)

y) Tov duvapswv ouvoxng (C) kar TpIfn¢ F nou aokoUvTal KaATG
HAKOG Tou TOEoU (N, n+1)

0) Twv opilovTiwv Kai KaTakopuPwyv SUVAPEwY En, Entr Kal Xn, Xnl
MOU GOKOUVTAl ano TIG NAPAKEIPEVEG AwPiBEC.

g) Twv duvapewv U, Un, Unyr nou oQeiAovTal OTIC MECEIC NOpWV
KATa pnKoc Tou T6Eou (n, n+1) kal Twv smigpaveiov n-1'kat n+1 -

n'+1 avTioTOIXWC.
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EuoraBeia npaveav

O1 duvapsic U, Up kal Unyr, BE@POUVTAl YVWOTEG KATA WETPO Kal
onueio epappoyrc, evw n dietBuvon Toug eivar BeBaiwg kaBeTn NpPog
TNV avTioToIXn en@avela.

Ta ayvwoTta peyedn via KaBe Awpida (xa! CUVOAIKE yia TIC AwPIdEC)
givar:

a. H opBn duvaun N’ (n duvapeig cuvoAika).

B. O ocuvTteAsoTng aopaAsiag v (€vag apiBuog) Tou npavoug €vavri
OAIOBNOEWG 0 ONOIOG EMITPENE! TOV CUOXETIOUO HETAEU TwV opbBwv
kai diatunTikwv duvapewyv N’ kat F ota To&a.

y. O1 opBéc duvapeig E; oTic diaxmpIOTIKEG EMPAVEIEG TOV AWPISWV
(n-duvapeicg).

5. O1 ox€oeic peTall Twv opBwv Kai diaTunTikwyv duvauswy E;, kai X,
OTIG OIaXWPIOTIKEG ENMPAVEIEC TOV Awpidwy, N aAA®C o1 JIATUNTIKES
duvapeig X; aTig diaxwpIioTIKEG em@aveleg (N-Guvapesic).

€. H anooraon X; Tou onuegiou spapuoyng Tng duvapnc N (n

OUVOAIKG arnogTaceiq).
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or. Ot anooTAcEIC 2z, TV CnueEiov eQapuoyng Twv duvapswv E;, X
(n-anooTaoeig)

ZUVOAIKOC apIBuoc ayvuoTwy:

A=5n-3+1=5:n-2

‘EvavTt Tou apiBuol auToU TV ayvooTwmy SiaTiBevrar guvoMikd
E=3-n efiowosi¢ (01 TPEIC OTEPEOCTATIKES CUVEBNKES 1IGopponiag X =
0, ZY = 0, =M = 0 (yig xdBe Awpida) ondTe TO YeVIKO npéRAnua

gival

A-E=5.n-2-3-n=2-n-2 QOPEC OTATIKWC A6PITTO.

b) H MéBodoc Bishop

H ugBodoc Bishop diagoponoicital and Tnv cupBartikn PéBodo wg
npoc TOV TPOMO APCNG TNG OTATIKIG QOpIoTIAq KaTd TOV UNOACYICUOV
e duvapewc Ni'. AvTi va ayvoei TeEAeiwg TRV enippon TwV BUVAHE®RY
peTalu Twv Awpidwy &, X, €€evaler Tnv 1copponia TG Awpidag katd
TNV KaTakopupn onote eEaisigovrar o1 duvaueg E kar npokunTel
(Zxnua 5.7):

GH‘(X;-XH]L)—Ni.O'UVGl —Si.ﬂUGl =0 (1)
n Gi+(Xi-Xi+1)-Ni.ouva; -Si.npay (2)
Eivai dpwe Si= 11 (3)
v

6nou n kata Coulomb ava povada empaveiag S1IATUNTIKN avToxn T
O€ avaQopa sVEPYWV TACEWYV €ival:

Ti=C'i+(O'rUg).€(D(p,i (4)
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Zxnua 5.7.
MEBodog Bishop.

Anod Ti¢ oxeosig (2), (3) kai (4) nPoKUNTE!:

Ni.ouva+ —1~,[c;ji +<Ni —ui'zi)-&éé}nfudi = Gi +(Xi *-XM) (5)
v
n Ni.OUVGi-i-»._____...C’"l"'Twaf +_A.£i._g¢¢‘_7wai_
v v

Ul ,
" —‘—I—V—Z_.g;éﬁ'n‘uai =G+ (X, - X))

T, , I nue,  u ledd nue,
Ni.(ovva,. +M’—} =G +(X, - X))~ ¢t nua;  u legg nua,

v v ,
A TEAIKGOG
G+(X,~-X.,)- l{c}nuaf _u 50, ,nluai
. 8¢Z5;.nua,. - (6)
ouve, + =
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Enopévwg Ba eival

N, =N,-ul =

o . 1
G+ (X~ X1 'rl L }‘Zﬁ- 1, ovve, - 4,1 209, e,
v v Vv

e %
cvva, + AL

vV

| ¢ nua. i
G, +(X, - X,.)-1, .L%ﬁﬂ»ui.cmvai |
. v
nP'= — (8)
EQPP, nuc,

v

ovva, +

IoxUet kal yia Tnv nNeEPINTWCN auT 0 OPICHOG TOU CUVTEAECDTH
aocQaAgiac v ¢ Adyou ponwv eucTaBeiag npo¢ ponég avaTponic
dnAadn

SGLX=3S.R=3 5% g (9)

v

ano Tnv onoia Baosl kai Twv oxecewv (8), (9):

e Sle,d,+ (P ~u, ) 20,| 3,1, + P 204, | (10)
2G, nua, LG, nug,

Me avTikaTaoTacn TNG TIEAG TNS P and tnv oxéon (8) ornv (10)

NPOKUNTEL
G +(x, Xw[ﬂz. wa]
) 14 )
v=— "t sl , edd (11)
LG, nua, ovve, +(1/v).egd, nua,

N ME avTiKaTacTaon



KewaAaio [eunTo

= b = b, 1510, (12)
ovve,

1

n oxeon 11 yiverar:

1 nue,
z G —ub +(X - X, )-
v=—— Tl b zepa, |+ —Y _epp (13)
G nua, ovva, (I +(1/v)epd spa,)
] Gi"uibi‘*'(Xi"XiH)—M
v=—-— T b, : Vo edd |+ reuc,
LG, nua, I+(/v)eod edex,)

v [ Z{c; b+ c,.b spp cpc, (G ~u b+ X~ X)) e~ c, .bi,$¢ai.5¢¢iJ TELC,

3G nue, v v s £6d sda.
2%
Kal TEAIKWG:
[ , . el
V= ———Fle, b, + (G, —u, b, + X, - X, ) 600, | ——F— 14
ZGi nﬂaz { i ( 1 i i 1‘1'1) ¢¢1 }l+ .5¢¢1~ .géai ( )

v

H oxéon (14) anoteAei Tnv etiowon Tng akpiBouc (Rigorais)
ueBoddou Bishop, emAueral 8e pe Oi1adoXIKES NPOTEYYICEIG, €ival
XpovoBOpoC Kai YEVIK®WE napouadialel yovo epeuvnTikd evdiapépov. O
Bishop naparthipnoe OTI N TIUN TOU OUVTEAECTH ao@alsiag v
ennpealeral NOAU Alyo anod TIG TIPEC TWV JIATUNTIKOV JdUVAPEWY X
OTIC OIaXWPIOTIKEG EMIQAVEIEC TwV AwPIdWV KAl CUVECTNCE va
BewpnBsl yevikwg 1 dia@opd Xi-Xi+1 HNdEVIKR ondTE nNpPokUNTEN N
eEiowon Tng anAonoinuevng (simplified i Routine) peBodou Bishop:
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[ : . : TELC,
vE——t Sl b (G, —u b)) cpp | —
S le1 8, +(G, ~u, ) ¢¢1]1+.gmg¢ai

v

(15)

Eneidn 0 CUVTEAECTNC aoQaAsgiag v eu@aviferalr Kol oTo
BeUTEPO OKEAOC TNC eicwoews (15) unoTIBETAl APYXIKA HIG TIUA Yy K
gE eniAuon TNG NPokUNTE! yia Tipn vo. Eav autn diagéper onpavTika
and TNV Vi 0 UMOAOYIOUOG £navaAauBAveral We Tnv TiPnR vz OTO
deUTEpo OKEAOG ondTe npoadiopileTal NAAI vea Tiun vi. ZuvnBwg
apwkoUV B0 Sokiyég 81T Ta anoOTEAEONATA CUYKAIVouv ypnyopa. Na
TRV SIEUKGAUVOT TWV UNCAOYICU®V NPOTEIVETAI N NIVAKOMoINon Toug
cuppwva pe Tov Mivaka 5.1,

TEAOC yia BISUKOAUVON TOU UMOAOYIOMOU, yia KaBe Awpida Tng
napaoctaong Tng oTnAng 15 Tou nivaka 5.2 dideral To Nopoypdpnua

TOU ZXNUAToC 5.8 TO 0Moio n M, NAPIoTa TNV OXEoN:

may=0uvda. [1 + £¢9 29 }

v

(17)

Aou Tepa=

(18)

ovva

n napacTtacn TS oTAANG 15 1ooUTal npo@avwe npog 1/ may;.
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Zxnpa 5.8

YnstupiCsrm OT!I OTN OXEQN nou Jivel TOV CUVTEAECTH aoPaAgiac Thc
anionoinuévng (simplified) peBodou Bishop:

secad
(I+tandi *tanci/ F)

/ . g s 1
= ®Vier *bi+ (Wi —ui * bi)* tan gy
LW, *sin i [ ( ) 7]
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Eivai:

Wi Ta CUVOAIKA Bapn Awpidwv

Bi Ta NAATN Awpidwv

ci, @i n ouvoxn Kai ywvia JigTUNTIKAG avToXNC CTO OTpOUa
eBPACEWC TNG CUYKEKPILEVNC Awpidag

ui n nieon nopwv oTo Ueoo Tou ToEou £dpaong Tng Awpidag

ai n ywvia nou oyxnuartilelr n xopdn Ttou ToEou E£dpaong TNC

Awpidac pe TNV opIfovTia JE oNuavon

Mpogavwe Kata Tnv avalitnon Tou SUCUEVECTEPOU KUKAOU (OTOV
onoio avTioToIXEl 0 Fmin) HE TO npoypappa LARIX opileral ¢ kavaBog
TV KEVTPWV Kai TO Brpa auv€nong, yia kaBe KEVTPO, TWV AKTIVEV
Tov efstalopsvev KUKAwv. Ta onueia pe idla Tign eAaxioTou
cuvTeAeoTh F opilouv pia KASIOTH KaunuAn kat €Ta1 eykA@BIleTal To
KEVTPO TOU QUOHEVECTEPOU KUKAOU Kal n avtioToixn TN Fmin (Bhene
SyApa 5.9.).
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6. EAETXOI @EPOYZAZ IKANOTHTAZ
KAI KAGIZHIEQN ABAGQN GEMEAION

G.1. ®EPOYZA JKANOTHTA

a) TevikG:

To péyioTo QopTio nou pynopei va avaiafsr €va Begpciio oTav

aoToXNOoEl TO £0aQog ovoualeTar ©opTio agroyiag n opiakd @OPTIo

(Que) xar n avrioroixn nigon ortn Baon Tou BeuegAiou ovopdaleTal

nicon_agroyiac f opiakn nison (qu:). H nieon acvoyiag efapraTai

npo@avwe and Tn Popen Kai TiIG S1G0TGOEIC ToUu BgueAiou Kal TIC
1I310TNTEC Tou €3AEOUG BeusAiwong. ZUVEN®MG, O UMNOACYICUOC TNC
nieonc aoctoyiag €EapTadTal GUECA and TOV KATACTATIKO VOUO TACEWV
- MAapauopPWOswV ToU €£3aQoug BepeAimong. To  anAoudTeEPO
npocopoiwpa €3AQoUC yiG TNV EKTIUNCON Tou @OpPTioU acroxiag
BepcAiwyv gival To apxIKa - anapapdp@®WTO KAl OTN CUVEXEID TEASIWC
- NAQOTIKO UAIKG, 8nAadn €va UAIKG nou Jev NapapopQWVETal JEXPI
TNV KATACoTAon aoToxXiag Kai, OTn CUVEXEN, avanTUCOEl BIaKpITEC
EMIQPAVEIEC oAicBnong, oTi¢ onoieg n SIaTUNTIKA TAoON NAapapevel
oTaBepn kai ion pe Tn JIQTUNTIKN avToXn Of KkaGBe Bfon (6nwc
npoodiopileTar and To KpiTnplo aortoxiag). O npoodiopiouoc Twv
gm@aveiov  oAioBnong  (XapakTnpIOTIKEC  YPAPPEC),01  OnNoiEg
IKavonoloUv To KpITnpio actoxiac Tou Coulomb, anoTeAel avTikeipevo

NG Bewpiag TV XapaKTnPIGTIKQV.
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{
¢ it - .
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""'FTT")”TTT‘FTTT”?E &K BR TG I SN T A O T N
™ 7l ~. 1

!
RO

(8)

XapaxkTnpiOTIKES ypauuéc aoroyiac afBabBav Beuciinv

Ta oyxnuara 6.1a, 6.1B, napoucialouv TIC ONEPOEISEIC
XapaKTNPICTIKEG YPAUKES nou npocdiopioBnkav and Tov K. Terzaghi,
KaTw and eva aneipounkes AwpidwTo BepgAio: (a) pe Asia Bdon kai
(B) ue Tpaxeia Baon. ZTnv nepinTwon ToU AwpidwToU Bepehiou pe
Agia Baon, nou edpalevar o Enpo £0agog, n eniAucn e TIg
XAPAKTNPIOTIKEG KATAANyel otnv akdhouBn oxeon (e&iowaon Terzaghi)
yia TNV nieon acroxiag:

Qut=cNc + 1.2 By Ny + gs Na
6nou B eival To nAGTOoC Tou BepeAiou, gs €ival n eM@OpTIoN YUP®
ano To BegugAio oTn oradun €dpaong, Y (=pg) €ival To £101k0 Bapoc
Tou edapoug kai (¢, ¢) €ival ol napaueTpol SIATUNTIKAG AVTOXnC ToU
edagoug. O1 ouvrteheareg Ne, Ny, Ng e€apTwvTal and Tn ywvia TpinAg
() Tou e£ddgoucg kai o1 TiPEG Toug divovTal oTo ZYNnua 6.1y. =Ta
gnopeva diveral pig  anAonoinpevn <«anddsiEn» Tng eficwong
Terzaghi, woTe va KaTaoTei ca@Ag n PEBOSOC UNOAOYIOUOU TOU

oplakoU popTIOU Kal Oi OYXETIKEC NapadoyEc.
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Zynyua 6.1v:

SUVTEAEOTEC UNOAOYIOUOU NIECNC AOTOXIAC

To Zxnua 6.1d5. napoucialel eva AwpidwTo BegpcAio ansipou

HNKOUC Pe NAGTOC B, BepeMwuevo o€ Pikpo BaGog anod Tnv eniQaveia

Tou eddgouc. H udaTikn nieon oTn oradun £dpacng Tou Bguschiou
gival U, (Aoyw Tou udpo@opou opilovTa) Kai n Katakdpupn OAIKN
Taon yUpw ano To Bepéhio orn oTadun édpaong Tou eivar gs. O

UNOAOYIONOC TOU op1akoU Que=qur .B BacileTar oTic €EA¢ napadoxEc:

(1)

H pop®r TnNG enipdveiag aoToxiag €ivar CUPPETPIKA ®E Mpoc
Tov afova Tou BepsAiou kar n pala nou acToxel anoTehsiTal
ano Ta npiopata (1) kai (II). To npiopa (I) acToxel pe peyioTn
KUpla TAon TNV KATaKOpU®MN Kal, CUVEN®C, N EM@QAaveda
oAicBnong oxnuarifel ywvia 45+@/2 w¢ npog Tnv opildvTia.
To npiopa (II) mgerar andé To npiopya Iornv opilovTia
dlelBuveon Kal AaOTOXEl PE WEYIOTN KUpla Taon Tnv opilovTia,

ondéTe n empaveia oAioBnong oxnuaTilel ywvia 45+@/2 wg

npog TNV KATAKOPUPO (45°-%)~ w¢ npo¢ TV opilovnia). O

ouvBuaopog TwV BU0 €UBUYPAUUWY EMIQAVEI®V OAICBnonC
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(3)

Kewpdahaio 'ExTo

sival KIVIPaTIKG £ikTOC a1 npoceyyiler Tnv (axpiBeotepn)

AoyapiBuikn oneipa Twv oxnudrtwv 6.1a, 6.18.

Sxnua 6.19.
Opiaxd popTio AwpidwTou Beuciiou

H aAAnAenidpaon Twv SU0 npioudTwV OTNV  KATAKOPUON
empaveia  gnaeng,  yiverar  xwpig  TpiBég,  dnAadn
avanTuooovTal POVOV 01 I0EC Kal avTiBeETEC OpBEC EVEPYEC
duvapelg P, ka1 n duvapn tng udaTikng nieong U.

To £€3a@oc navw and Tn oradbun BepeAiwong aokei povov Tnv
EMEPOPTION qs, dNAAdI dev CUVEIOPEPEI GTO OPIAKO POPTIO HE
Tn diaTunTikn Tou avrtoxn. H napadoxn auth dev odnysi oc
HEYAAO oQaApa av To Badog BepsAiwong gival pikpo. AvtiBera,
av To BaBoc¢ BepeAiwong sival JEYAAO Tumikd peyaiUTepo and
Tq»éxémaon TOU OBgpeAiou), TO €1I0QYOUEVO OQ@AApa Eeivat
onNUavTiko, €neidn n cuveioQopad TN J1IaTUNTIKNAC AvTOXNC Tou
edagouc navw anod Tn oradun £dpacng Tou BepeAiou sivai
pEYaAn. Katé Tov unoloyioud Tou 0plakoU QopTiou Twv

BaBeiwv: Bepehiwoewy (NAooGAwV), n diaTunTIKh avToxn Tou
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eBapoug navw and T oTaBun aiYung Tou nacodAou dev
aueisital (BAéne ZIxnua 6.1€) kai, CUVENWC, Yia Tig idieg
£8aQIKEC OUVORAKEG, TO O0pIGKO @OPTIO TNC GIXUAS &vVog
naocdAou eival PeyaAUTepo ané 1o oplakd QopTio Wiag duoiag
EMpaveiaxkng BeusAiwonc.

—&— - 28 -

Zynua 6.1¢,
XapaxTnpIoTIKES aoTOXIEC Babiac Bsueiiwonc

SUuppwva JeE Ta  nponyoupeva, n kata Coulomb acroxia Tou

npiopartoc II KaTaAnye oTn YVWOTH OXEoN:
01, = O-BI Ncp + ZC-\/NQ)

f, 100d0vaya:
% =[(qs"Uo)+ 0,5 Y,H] N(p + ZC\jN(p

onou: Ny=tan2(45+@/2) kai épog 0,5 y'H divel Tn CuVEIOPOPA TOU

idlou Bapoug Tou €dagoug - (unod dvwon adikd Bapo¢ y) oTnv
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KATaKOpUPN €VeEPYO TAON OTO WECOY TOU UWOUC TNG EMIQAVEIQQ
enaenc Tov dUo npicudrtwyv. AvTioTorxa, n katad Coulomb aovoyia

Tou npiouaTog I diver:

(Quit-Uo) + 0,5y H = %— Ny + 2¢VN, (6.3)

i

Eniong and Tn YEWUETPIa NPOKUNTE! OTI:

H = -—2—tan (45 + —) = = Ng (6.4)

TeAk®g, eneidn P, = P, , o1 oxéoeig (6.2) kat (6.3) Sivouv:

qutt = Up + CNC -+ 0,5 Y, B NY + (QS - Uo)Nq (6.5)

onou Ne=2 (Ngp+1) YNg, Ny=0,5 (Np*-1) YNo, Ng = No* oxECeIg nou
divouv Tnv eEaprtnon Twv cuvredeotwv N and Tn ywvia Tpifng Tou
edagouc (BAéne kal Zxnua 6.1y). H oxéon (6.5) &xer T yvwoTh
yopen Tnc efiowong Terzaghi (efiowon 6.1) kai, emnAgov,
nepthapfaver Tnv enippon TNg udaTikig nicong orn oTadun £5paong
TOU BepeAiou, O nepinTwon nou unapxer oraéun udpo@opou
opilovTa. EidikoTEPQ :

(1) ‘Otav n oTabun Tou udpo@opou opilovTra eivai Navw anoé Tn
oTaBun €dpaong Tou BeueAiou, n oxéon (6.5) epapudlerar pe
TNV Napanave gopen.

(2) ‘Otav n oradun Tou udpo@opou opilovTa BpiokeTal ot BaBog Zw
Katw and Tn ortadun  €dpaong Tou  Bepeghiou,  onou:
ZW<H=0,5 B YNy, TOTE (NPoPavwe) U,=0 Kkai, EMNALOV, 0 Opog
0,5 yv' BN, Tng oxeong (6.5) avmkabiotatar and Tov Opo:
0,5[Zwy + (H-Zw)Y']BNy, eneidn poévov éva TURUa Tou £34QouC

Katw and Tn oradun €8paong Tou Beushiou  BpiokeTar  unod
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avwon. TE&hog, oTtav Zw>H, otn oxeon (6.5) TiBeTal T0 OAIKO

Rapoc (y) Tou edagouc avTi Tou unod avwon €1dikoU Bapoug (yv).
0 avWTEP® UMOAOYICUOC TOU OPIOKOU (POPTIOU TOU BEUEAIOU EYIVE WG
ApOC TIC EVEPYES TACEIC, ensidn, ¢ yvwoToV, N acToyia Tou e3a®oug
Signerar anod TIC eVePYEC TAOEIC. 'OUWG, OTNV NERINTWON KOPETUEVWY
edagayv, 0Tav n QOpTICN E£ival GpKETA TAXEIQ, WOTE va unv npoAafs
va oupBsi orepeoncinon (QoTpayyioTEG CUVBNKES), n avdAuon Tng
aoToxiag pnopei, ioodlvaua, va yivel Kai og npog Ti¢ OAKES TACOEIC
JE ¥pnon Tng aortpdyyiorng diaTunmkig avroyng (Cy)tou £8a@oug
kai pndevikn "vovia TeiBRg" (@u=0). v nepintwon auth: Ne=1,
Ny=0, Ng=1 kai Nc=5,14 (avri tTn¢ Tipng Ne=4 nou npoBAéner n
anAonoinuévn Bewpnon Twv duo NPICUATWY), onoTe n oxéon (6.5)
ypaQeTal:

Qur = 5,14 Cy + Qs

H efiowon (6.6) &iver Tnv oplakn niecn €vog EmQaVveIakou
AwpidwToU Bepeiiou nou £8paleTal O KOPECUEVN APYIAO, OTAV N
poOpTIoN gival Taxeia (aoTpAyyYIOTEC CUVBNKEG).

Y& Bepehia nou Bev  pnopouv  va npocoupoiwbolv g
aneipounkn Awpida, n opiakn nieon unoAovyileTal and OYECEIC TNG
i51a¢ popPNG HE TIC NPONYOUHEVEG Kal J10pBWTIKOUG CUVTEAECTEG

oyxnuatoc_ (S)

Qu = UO+CNcSc+O,5 Y,BN\H-qS - Uo) Nqu (6.7)
O1 QUVTEAEOTEC (S) £XOUV TIC ENG TIPEG:
(1) Tia KUKAIKO Bepehio pe diapeTpo B:

Sc=1,3,Sy=O,6,Sq=1

(2) Ta opBoywvikd Beugio pe diaoraoceic L kar B (L>B)
S.=1+0,3B/L, S, = 1-0,3 B/L, Sq = 1+0,2 B/L
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B) Aiaxpion «guvohixnc» (gross) kal «xaBapnc-
npogBsrne» (net) MEpOUCTOC IKGVOTNTAC

Ma Tov npoodiopiopd TOU OUVTEAECTH aogaicsiac gvavri
QEPOUOAC IKAVOTNTAC, akoAouBeiTal ouvnBwg yia and Tig napakaTw
500 Siadikagiec:

) Mpoadiopioudc  TNC  «QUVOAIKNG»  (gross)  pepoucac

IKavOTNTAG, Yyia opén KevTpikn @opTion Awpidac, and TO

YVWOTO Tpiwvupo Terzaghi:

QfgroSs = CNC -+ Po, Nq + 0,5 YZ BNy (6-1)

KQl OTr CUVEXEIQ O OUVTEAECTNG aopaAsiag spapudlstar otnv

OUVOAIKN PEPOUCA IKaVOTNTA:

q ross
Oen = ““““"fg_
F
¥ PW+GQE# M 7 M ¥
OnNou Cgn = —5r n onoia nepiAapBaver kai To idio Bapog Tou
Bepehiou.

Mpopavwc 8a npenel va 10XUElN Oun < Ten.

i) AvaAUovTac TNV «OUVOAIKN» (PEpouca IkavoTnTa ot dUo eni
HEPOUC Opoug, Tnv «kaBapn-npdoBern» @Epouca IKavoTnTa
nou agopa autd kad’ autoé To PopTio avwdounc kail To idio

evepyd BAPOC Tou BepeAioU, NPOKUNTEN:

Qfgross=0net + o’ v ey = CNc+Po” Ng+0,5 Y2 BNy (6.8a)
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Me sminAgov napadoxn 0T N EVEPYOC Taon Adyw 1diou Bapoug
Bepehiou - enaveniXwoew¢ (0’ eey) 100UTAlI  UE TV evepYOd
VEWOTATIKR Taon P, orn ordadun BeuEMDOEDC,

MPoKUNTE! TEAIKG:
Qnet = CNe + P’ (Ng -1) + 0,5 Y2 BN, (6.8B)
TNV NEPINTWON QUTN Kal €9’ 600V To evepYS Bapog Bepehiou

— EMNAavEMY®Ooews ival dedopévo, n emiTpencyevn nieon Ba diveral

ano Tn oxon:

e = qf’ + Oy oey (6.88)

SNUEIVETal OTI YEVIKWG 0 CUVTEAECTNG acgaAeiag Ba npéne va
spapuolerar  ornv  «kaBapr-npdéoBern nicon Bpauvcewe» {net
ultimate bearing capacity) nicon n onoia eniBaGAAeTal oTo £5a®oC
pHEOW TNC BePEMWMOEWS aPoU apaipedei TO BAPOG TWV UNEPKEINEVWV
TG OTaBuNC BeuehiwoEws yaiwv, Mia kKal 1o  Bapo¢ auTtd
anopaxpuUVeETal Kata TNV KATaokeun Tou nediiou.

Mpopavwe n éKPpacn TnG «kaBapng-npocBeTng» QEPOUTAg
IKAVOTNTAg odnysl oTNV nepinTwon TV Kabapws CUVEKTIK®VY
edapwyv (Cu = 0, @ = @, = 0) Ot POVWVUUN E€KPPACH vyia Thv

(PEPOUOA IKAVOTNTA TNG YEVIKNG HOPPNG:

Qfnet = Kc Cn N (6.9)
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y) Exrviynon ocuvrsAsoTh QC@OAEIQg EVOVTIL  BEPOUCOS

ieavornTac aBabwyv Gsuslimy

v.1l. OpBn KEVTDIKS POPTICN UE YOVOOTORTO TUTTNUT

H nepinTwon apopd Tov £Aeyxo aBaBolc AwpidwTou Beushiou

yia TO onioBio OKEAOG TNG YEPAVOYVEQPUPGACG. H PEPOUGT IKaVOTNTA

propei va npokuwel: a) katd Terzaghi, B) katd Din 4017.

a) EAcyxo¢ @Epouodac ikavornTac kara Terzaghi:

§

AwPISWTSO BePEAO  Guir = C.Nc+P0.Ng+0.5B y2 N, (6.10a)
OpBoywviko BePeAio quie = (1+0.3 B/L)C Nc+P'o.Nqg

+ 0.5B ya2 Ny 6.10B)
- Terpaywviko BepgMo gur = 1.3'CNe+P'o.Ng

+ 0.4 B ya Ny (6.10y)
- KUKAIKO BgugAio Guit = 1.3°C'Ne+P%.Ng

+ 0.3Bvy2 N, (6.103)

ZTiIC napandvw OXECEIG ivail:

C .
Ne, Ng, Ny

P’

Y2

n ouvoxn TG £5aPIKNC OTPWOEWC

01 CUVTEAECTEG (PEpouUcacg IKavoTNTag, CUVAPTHOEIS TNC
ywviac diaTunTmikng avroxng (EcwTepIkng TPIRAG) ®© TNe
£da@ikng oTpwoewd (Zxnua 6.2., Mivakag 6.1.)

N €AAYIOTn avTioTPIKTIKNA niecn (o@eAOpeEVn ouvRBwg
oro BaBoc Bepshiwoswg Df), Tnv onoia npénel va
unepPBei n nieon Tou BepeAiou, nMpPOKEIYEVOU va
nPoKaA£ae! yevikn 8pavon oTo £€5aog

TO NAGTOC KOl

TO UNKOG Tou BepeAiou (B<L)

T0 €101KO BAPOC NOU UMEICEPYETAI OE EKTIUNON EVEPYOV

Taoewv pera&l orabuncg Dr kail De+B.
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Lo, .
% s
, T
] o
aﬂ 13 f/‘ﬂ j{t/
_: o~ j‘,f i e
E-Y 2 &
> e
= e
2 Ff ‘ff
3 e
-~ /'
1.8 -
—
R i [
Ty L0 15 3 5 38 3% e
Exnyua 6.2.
Fwvia ecwrepikng ToiBnc @'(°)
MNivakac 6. 1.
@ | 0° | 5° | 10°) 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50°
Ne15,717,319,6 12,9 ,17,725,1137,2|57,8195.7 172 | 348
Ng|1,0116|2,7, 44 | 7,4 112,722,5/41,4|81,3|173| 415
N, 000512 25|50 9,7 |19,7,42,4| 100 | 298 | 1153

KE®6.11




Kepahaio 'ExTo

B)EAcyyoc pEpouoac ikavoTnTog Kara Din 4017

Ioyuei yevika n oxeon

Quit = Ve CNe+VaP'oNg+Vo v2 BNy (6.11)
onou:
C n ouvoxn Tng e8a@IKng OTPWOEWG
Nc, Ng, No 01 OUVTEAECTEC QEPOUCAC IKAVOTNTAC, CUVAPTAOEIC TNC
¢ (Mivakag 6.2)
Ve, Vd, Vo 01 OUVTEAECTEC POPONC CUVApPTNOEIC ToU AGyou b/a, Tng
ywviag ¢ Kai Tou cuvTteheoTn Ng (Mivaxag 6.3)
b, a TO nNAAGTOC Kal TO HNKOG Tou OsgpeAiou avTioToiyad
(b/a<1)
P’y n eAAYIOTn avTIOTNPIKTIKA nigon ocuvnBwe (pi=y: Df)
orou Df TO BaBog Bepchiwong kar yi TO £idIko
@aivopevo BAapouc NOU UNEICEPYETAL OTNV EKTIUNGN
EVEPYWV TACEWV PETAEU oTaBung £ O ka1 D
Y2 To €1dikd BAPOC NOU UNEICEPXETAl OE EKTIUNOT) EVEPYWV
Tacewv perafl orddung Dr kar De+B.
[livaxac 6.2,
® Nec Ng Nb
0° 5,0 1,0 0
5° 6,5 1,5 0
10° 8,5 2,5 0,5
15° 11,0 4,0 1,0
20° 15,0 6,5 2,0
22,5° 17,5 8,0 3,0
250 20[5 1015 4!5
27,5° 25 14 7
30° 30 18 10
32,5° 37 25 15
35° 46 33 23
37,5 58 46 35
40° 75 64 : 53
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Mivaxkac 6.3

Moppn Segpehiou I Ve(@=0) | V(@=0) Va A
Awpida 1,0 1,0 1,0 1,0
OpBovywvio VN 1+b/a
proY —4 . 1+0,2 b/a 1=0,3b/a
N, -1 sing

TeTpAYwVO 1 KUKAO VN

tai
N -1 1,2 1+sing 0,7

AveEaptnTa and Tn peBodo exTiUNONG TNG que O CUVTEAECTNG
ao@aisiac €vavn Bpavoewg Tou £3apoug (PEPOUCAG IKAVOTNTAG)
MAapEXETal, yia opBn KEVTPIKN QPOPTION, anod Tn OXECN:

F= QUlt/Guo

'0nou Ouw = pM™/p via Awpida

v) Exxevrpn n/kar Ao&n @oprion

'EAgyxoc¢ kata DIN-4017

H yevikny oxéon Tou DIN n onoia napéxer To QopTio acrToxiag yia
EKKEVTPN, AOEN i kal cuvduagopevn QoOpTIoN eival:

Yb=a’b’(c Nc Ke Vc+Po'Ng Ng V'd+Y2 b’ Np Kp V’b) (6.12)

O psiwpéveg diaoTaoceig a’, b'tng epyalouevng und opoIoHopPn TAoN
oTn gaon acrtoxiag diaToung spgavideral oto oxnua 6.3.

ZTO NapakdaTw OXNHa €ival a'=a-2e,, b'=b-2e, 6MouU EKKEVTPOTNTEC
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" —b
Kal €p = ———— (6.13)

7

= a.

Mpo@avoe yia LoV EKKEVTPOTNTA KaTd b, ea = 0, a

. %
¢xxeveoo koL Agkd e

/ eoptio R;

/2uvz.ctcutvn Ry xat Ey

gols =g

o et B T T iy i [ W gt g ey §
"y,
> -
82 1

EMLYAVELS BpCUCERG

foénTixd wénan &,

Npavuotikh Swatous (axb;

Acatoud unohoviopav (@'xp’)

e I

1 I \
1 - .
’ I l i\}\f\ flogvucticn Sugzoun (oxs)
c ibusal M ‘weun T
’1 i - NN
O\ SigToun unchoviotwv {G'xb')

Sxnpa 6.3. Exkevrpo xai Ao&o @oprio napdAAnio npog tnv
wikpoTepn nAgupa b, kara DIN 4017, @uAAo 2
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STnv napanavw oxeon 6.13 eivai:

N, Na, Nb  OUVTEAEOTEC (QEpoucac IKavOTNTAg NoU NAapeEYovTa ano
TOV napanavw nivaka 6.2,
Ve, V'q, V'b CUVTEAECTEC POPEPNG NOU NAPEXOVTAl anod Tov napandave

nivaka 6.3.

©a npeng 3w va TovigBel 6T oTov Adyo b NoOU UNEITERXETAl OTOUC
a

OUVTEAEOTEC poppwy b=min (b’, a’) kai a=Max (b’, a’)

Po’ EVEPYOC TACN OTH GTABUN BEUEANIDOEWC

Y2 To €1d1kd BAPOC NOU AVTIOTOIXEI GE EVEPYEC TATEIG KATW

ano Tn oradun BePsNIWCEWC

C N oUVOXM TNG OTPWOEWG oTnyv onoia edpaleral T
BepeAIO
Ds To BABOC BePEAIRTEWC

Ke, Kg, Kb OUVTEAEOTEG AOEOTNTAG, 01 onoiol avaAoya UE TO €idog

Tou £da@oUC £8paoewC unoAoyidovral wg €ENC

a) OpilovTio QopTio NAapdAANAC Npog Tn HIKPOTEPN NAEUPa b’

] KaBapwc yn CUVEKTIKA €dapn
K¢ = (1-0.7 €9d¢g)3, Kb = (1-£9d¢)3
STiC napanavw OXECEIG EPOC = ZH/ZV



iii)

Kemahaio 'ExTo

KaBapwg cuvekTika £5GQn

Ke=0.5+0.5 1--2°  kd=1
1C

U

ZTnV napanave oxeon Hbznl ZH, nl: NpPOEKTIHWUEYN TiUn
OUVTEAEOTOU qOoMaAsiag kar A" = a' b’, cu n aortpayyiorn
diaTunTik  ouvoyn TOU  KaBapw¢ CUVEKTIKOU  £dagouc
BEPENIVOEWC.

H emigdaveia A’ Ba npéner va enainbeusr tn oxéon Hb/A’ cu

<1,

Edapn c20, ¢=0

=X, , Ky = (1-0.7 Ay

Ke = Ke - | —
A VR V,+d copp

ITic napanavw oxéoeig Hy = n1 ZH kai Vp = n1 ZVy

EQOooV g TNV NPOEKTIUNGCT TOU OUVTEAEOTH nl, o TeAikdg
OUVTEAEOTNC HE Baon Tn oxeon F=Ve/ZVi npokUWel PiKpOTEPOG
(n2<n1) 6a enavanpocdiopioUoU €K VEOU Ol OUVTEAECTEC

AOEOTNTOC Kal N véa TR Tou gopTiou Bpalosw Vb.
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BYOpildvTIO QOopTIO NAPAAANAC WG NPOC TN HEYAAUTEPN NAEUPa @’

H povn O1a@opa oTtnv nepinTworn auTr gival 0TI 01 CUVTEAEOTEC AOESTNTAC
K4, Ko gival icol pera&l Toug kai divovral and tn oxéon

Mpogavws oTav n opTion cival opdn (EH=0) &énesral Ke=Kg=Kp=1
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6.2. ANAAYTIKH EXKTIMHEH KAGIZHIEQN

1) ApviIAIKEC OTPDOOCEIC:

Mg TRV apyiAikn oTpworn, uncAoyilerar dpxika n 4ueon
KaBilnon nou oQeiAeTal oTNV £Nidpacn Tou POVIHOU (OPTIOU KAt 0N
OUVEXEIQ N Guecn kaBilnon AdOyw Kai TOU KIivOToU @opTiou
avaioyika. Eniong, n kaBifnon AOyw coTepeonoinong, n onoia
avagepeTal povo oTa poéviga QopTia, ENEIdn Ta KIVNTA @opTia dev Ba
npoAafouv va npokahegouv kabilnon Adyw OTEpeONoinong.

H apeon kaBilnon npokunTel and Tn oxéon Twv Janbu,
Bjerrum, Kjaernsli pe ocuvrteheoTég kata Christian kai Carrier ornv
onoia Aaufavovral unown Ta YEWUETPIKA GTOIXEIA TNG QOPTIZOUEVNC
elkaunT™C emM@aveiag kabwg kal TO nNAY0C TOU CUUMECTOU

oTpwHaTOS Kal gival n €&NG:
Pi=p1.Ho.q.B/Ey (6.14)

onou:

q n npocBern niecn eni TG @OPTICOHEVNC OpBOYWVIKAG
ENIPAvEIQg.

B,L o1 diaoTacsig TNE enipaveiag (B<<L)

1 OUVTEAECOTHC €EQPTWHEVOC and TO OYXETIKO naAYog Tou
OUUMIECTOU OTpWUaTOoC (ZX. 6.48)

Ho PEIWTIKOC OUVTEAEOTNG AOYw BaBiag BeusAinong (2X. 6.4a).
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ZuoxErion Tou Adyou E,/C. pe Tov deikTn nAaoTixornrac PI
xar 7o A6yo npogopricews OCR (Duncan & Buchigani, 1976 )
H kaBilnon Adyw oTepeonoinong uove ASyw povipgou @opTiou

SIVETAl yId KAVOVIKA QOPTIOUEVESG Apyihoug (T've, T'vei + Ap OTO

guBUypaupo TERUa) and TN oYXEon:

C . O"vm'“f*Ai
S = —< hjlog -2
1+eo T voi

(6.15)

énou:

G'voi 1) EVEPYOG YEWOTATIKI) TACT) OTO HECO TNG I-OTPWOEWS

h TO NAX0C TNG i-CTPWOEWS

Cec BEIKTNC OCUUMIECTOTNTAC ONWC NPOKUNTEL  anod  JokipEg
OTEPEONOINCNG

€o apyIKOG JEIKTNC NOpWY TNG OTPWOEWC

Api npooOeTN KATAVEUNUEVN TAON AOY® TOU £EWTEPIKOU QPOPTIOU
nou €ival £va nogooTd TNG npocBeTng Taong g ortn oradun
Bepediwong. To Ay KATW GO YWVIAGKO OnuEio eUKapnTig
OUOIOHOPPA POPTICUEVNG OpBOYWVIKAC EMQPAVEIGS NPOKUNTE
ano To Nopoypapnua 6.5 kar ané To Nopoypdagnua
Osterberg Tou oyxnuatog 6.6 vyia Tpanelosdn @oOpTION,
aneipopnkoug  AwpIdwTAg  emQAaveiag, HE  eNaAAnAisg
Tpanediov avaAoywg Tou ONpEio oTo onoio avalnTeital n Ap;.

EEarrou oTic O.C. apyihoug, n kaBi{non Adyw OTeEpECnoinong

KaTa nepinTwon Siveral and TIC NapakaTw CXETEIC:

A- Olvof + Apj < O-’p
’vax' +A :
se¢ = Cr hjog T (6.16)
. 1+eo Gvoi
onou!
Cr O€iKTNG CUPNIECTOTNTAC O ENAvVaPOPTION
Op nieon NpoQopTICEWS
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Zynua 6.6,
’ ;
B: O-vci + Ap; > Op
od __ CR G p Ca O'voi-‘}‘Api
S o= h; log — + hilog ——& (6.17)
1+ea T voi 1+eo T voi

TeAog n vevikn oxéon nou divel kaBilnon Adyw oTepeonoinong ano
KapnuAn “log ¢’ - e” givar:

e

S0 = Ahy = h; oS (6.18)

l+e,

H K‘aeiéncn OopwG AOYw OTEPEONOINONG TN APYIAIKNG OTPWOEWC
S°? npénel va 310pOwWBEl Pe TO CUVTEAEOTT U, ONWCS NPoadidopioav o
Skempton-Bjerrum, o1 onoiol guvdéouv Tnv kaBilnon A6yw
oTEpEONOINONG Sc UNO TIG KAVOVIKEG TPIGEOVIKEG OUVBNKEC Tou

npoBANPATOC Kal YIO HEIWUEVEG UNEPMIECEIC nopwv Ay, HE TNV
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kaBilnon Adyw “ouvBnkov” cupmesousTpou SP°9, dnAadn Tng
napadoxng o1 oTo £3aog 1oXUoUV CUVBNKES cupmesopeTpou (A, =
Aoy).
Ioyusr Aoinov ot
Sc = S;0d

Sto oxnua 6.8. 8ivovTal TINEG TOU OCUVTEAEOTN H{, via Tnyv
nepintTwon £3awv PE SIGQOPETIKEG TIHEC TNC napauérpou A Kal
NEPINTWOEIG ENIKPAVEIDY QOPTIONS UE HOPPR KUKACU Kal Awpidac.

1.2 T TD
Kewrmiihont 75 ~

1.0 M?
- =
hs 1.——T7 6

0. g="1 )
p.25 _» ,./’/////// —2b—
/’// "0/ //

g.5 L/O/S,V ———i—ud—u—-(—
“ﬂd 2 %A atoud

- 7 m_:_+_f_

4 :
. /"“"‘ ; K"!’\OC yatoAnd

0.4
; === Rap(da ap-
Npomop T Loué vEG—i—fopTioutved ~

n.2
o 0.2 0.4 0.6 n.8 . 1.2

SuvicALotAC meorue nopwy A

A

0.6

ALoputLkag ouvieheotng xabBudAaeug b

Zxnua 6.8.
A10pBwTIKOG CUVTEAECTIIC TIIG KABICNOEWC AnNd OTEPECMOINON
ASY@ UEIWUEVNGC MIECEWC TOU USATOC TWY NOpWV KATd
Skempion kai Bjerrum (1957)

Emonuaiverar 0T, O0cov a@opd To Adyo D/2b,2b civar n
SIGUETPOC TOU 1003UVAROU NPoC TO 0pBoywVIKO BepeAio B*L klUkAou

kar D gival To naxog Tou apyIAIKoU CUUNIECTOU OTPWHATOC.

Ioyuel Og oOTi:

2b = J@BL/ %)

‘Otav n kaBi¢non npoodiopileTal 0TO KEVTPO Tou BepsAiou Kai

To BepeMo eival akaunTo, TOTE eneidn auTh n kadilnon avTioTOIXE

KED®6.22
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oTn max kaBinon Tou eUkaunTou Beuehiou noAhaniaoialerar e
3/4, @OTE va npokUWe: n eviaia kabilnon Tou akaunTou Beueiiou.
AvTiBeTa, n Gueon kaBilnon avagepeTal g 0A0 To BepéAo Kkal

dev anaitei Si10pBwon akauwiac.

ii) KokxwJeic OTpWOEIC:

Ma TIC KOKKwIEG €daQikeg OTpwoelg, o kadifposg
UNoAOYIoBNKav avaAuTIKG PE EQAPUOYT EAAOTIKWY OXECEWV.

EidikoTepa o Steinbrenner pe Bdon T Bewpia TG
ehaomikotnTag (E, v, orabepd), npoodiopiler Tnv kabilnon undé TN
vavia A, opBoywVvikoU TEAEIWG eUKAPNTOU BepcAiou, diaoTacewy L*B
(6nou L>B). Znusiwveral 0TI 0 Steinbrenner Bewpel nepiopicud Tou
gupniecToU nuixwpou (UE avaopd gg Aoyoe Z/B) kat n kabilnon o

ywvia A diveTar ouvapTnoel Tou Adyou Poisson kaTta Tn oxon:

p=q*B/E* [(1-v2) * Fy + (1-v-2v2) * F;] (6.20)

onou:

Fi, F2  ouvTeisoTeg e€apTwpevorl anod To L,B,Z, napeyovral and To

Zxnua 6.9.
q opOoIONOP®N NPOCBETN POPTION CTO BEUEAID
E PETPO €AQCTIKOTNTAG

KE®6.23



Kemahaio 'ExXTO

SuvtghesrEs §,, {q

6 C.1 6.2 0.2 0.8 c.5 0.6 8.7 0.8
0 = T T
: b f
VAN Py ¢
o 7 % Ly ‘\N %“\
~ ; T g
g : '\"Alm: ) \k r:
-3 NEEIRYE ™
g ‘ iy z’j | \
R AN L/8=5
g_ 1, " ’Qusgss \ R §
2 . ‘l :H £, \\ [P
7 § f“ A%
P \ SR
S A_ K
i
kb d L L /B2t S92 N
L2 rurs v ; ; L/8=2
i RN
™71 T i 7 A .
! s
i0 !(‘ i; [ \Lfszk\x
.L——~8——)——/ pdprion q
/ y /
A g
S (T
z
;.‘. L R R i )
AQUUNCEDTO UlDwug
L4
& asb.sS.

Eav To onueio yia To onoio {nTeitar 0 npocdiopicuog TNG
kaBilnon¢ eivar éva Tuyaio onpeio evrdg n akopn Kar EKTOG ToU
opBoywviou, TOTE 0 NPoCdIOPICUOG UNOPEl va Yivel WG enaAAnAia Ty
kaBilncewy SIaQOopWV  EMIPEPOUG 0pBOYwWVIOU nNOU  EXOUV  TO
napandvw ONUEio w¢ ywviakd olpgwva pe Tn peBodoAoyia Tou
oxnparog 6.11. H pebBodoioyia authy eivar cuuPifacTny npog Tn
Bewpia TNG YPAPMIKAG €AAOTIKOTNTAG Onou IoXUEl n apxn Tng
gnaiAnAiag.

H nponyoUuevn oxéon (6.20) Tou Steinbrenner vyia Tnv
nepinTwon nou o Abyog Poisson AapBaver Tipn v=0.30 anAonoigiTal

WG £ENG:

"5 ¢ (6.21)

onow:
F ouvTeheoTC eEapTwuevog anod Ta L,B,Z (Zx. 6.10)
E Es/1.35 (Es = YETPO OUUNIECTOTNTAG)
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Y = T !
H N""L |
HEFAAR IREYPASL
& i ALEFE NAEYPA=B
RN [ Y — T T
£ i Y L
(z/8) T :
b 3
bz 5% &
12t A s 13
i !
18 bt ,,A.S{B. oy
o -
14 i g
SEERE mi
—t— b
A i
[ I g
8 // L /
. 1
pro p;éak
2xnpa 6.10.
A Z B
t,=t £y
in 1 Z 54
3 H
)
.Y e r

Synua 6.11a.
EnaAAnAia @opriocewv yia Tov npoodiopiopo TG kabignong
EOWTEPIKOU onueiou opBoywviou ABIrA xara Steinbrenner

SMABI’A — SMZAEM + SMEAQM + SMHF@M + SMZBHM -

=%*[bl*f1+b2*fz+b3*f3+b4*f4]-

il

f1

ocuvaptnon (z/bs, l1/b1)

f2 = ouvaptnon (z/bz, l2/b2)
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f3 = guvaprtnon (z/bs, 1s/b3)
fa = cuvapTnon (z/ba, la/bas)

£ z H
E‘,_'» B, %3‘ L
A H
B
-4
bif t.s
A r 2]
Zynya 6.118.

EnaAAnAia @opTicewv Via Tov Npoodiopicud TG xabilnonc
eEwTeEpiKOU onueiou opBoywviou ABTrA kara Steinbrenner

A
SMABFA — SMEA@H + SME HM + SMBF@M —

— EAOH EAHM FAR (O] ZBHMY
- SN - SN - [SN e SM ] =

EAGM EAHM ZrHe ZBHM
Sn - Sn - [Sw - Sn ]=

=—Z—*[bl*f1+bz*f2+b3*f3+b4*f4]

f; = ouvapTtnon (z/bs, 11/b1)
f, = guvapTtnon (z/bz, l2/b2)
f3 = guvaptnon (z/bs, l3/bs)
fs = ouvaptnon (z/ba, la/bs)

Enopévwe, yia Tov npoadiopioud Tng kabilnong katw anod To

KEVTPO TNC 0pBOYWVIKNG empaveiag kata Steinbrenner ioxver:
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onou:

Ei TO PETPO  EAACTIKOTNTAG TNG OUYKEKPILEVNG  KOKK®BOUG
OTPWOEWS nou npocdiopileTal and Tn oxeon E, = Eg/1.35

f; o ouvTeAgoTng BdBoug oTov onoio oxUs N apyn TNC
gnairAnAiag.

'ETol, via 800 enGAANAEG Kal KOKKWEEIC OTPWOEIG I0XUE!:

. Z L
fi cuvapTno I
| : pTnon (o= %)
J/ H,n-
L R : . Z, L
- . fir ouvapTnon (- , =)
7, B @ B/2 " B
Ea
Mpopavwg vyia T delTepn
@ oTpwon 9a IoxUs::
Ly
b fi=fu-f
Zynua 6.11
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7. BEATICEZH MAAAKOY APINIAIKOY EAA®OYZ ME
MPODOPTIZH - ETPAITIZTHPIA

7.1, TENIKA

H BeATimon evo¢ uyaAakou apyihikou edAQoOUC HE nPOoQOpTIoN
OUVIOTATAl OTIC £ENC EMUEPOUC PETABOALC:

a) AUEnon TNG aoTPAyyioTRG JIGTUNTIKAG avToxng Acy npog
AOY®W avuinong TneC evepyou KaTaxkopueng TACEWC Ot TuXOV onpeio
AOY®W TOU @OPTIOU TNnG nNpoQOPTICEWG HETA TO TEAOG TNG
orepeonoinong. 'Eva pikpd PEPoOC TS auEnong Acy npog 8a avaipelsl
HETA TNV a@aipeon TNG nNpo@opTioew AOYwW TNG ano@opTions aAAd
TO HEYAAUTEDPO PEPOC TNG au&nong Ba napaycivel kai €var n TeAlkn Cy
Ba eival onuavTika augnuevn.

B) Avaloya au&averar kai n dIaTUNTIKA QVTOXM UMNO CUVBRKES
nAnNpoug orpayyicewg (and Tnv oyxeon Mohr-Coulomb Ta=c'+0’
tang@’). ApXIKG Kal OTO TEAOG TNG OTEPEONOINONG AOYW MNPOPOPTICEWC
C'ne ~ 0, ®'nc # 0. MeTa OpwC TNV aQaipeon TNG NpoQOpTICEWC
C'oc>0, Qoc<®'nc aAAG yia Tnyv idia opdn evepyd Taon, o (n.xX. TV
vewoTaTtikn) Taoc=Cloc+0 tan®’oc > Tanc=0+ 0 tang’nc £0TW.

v) TEéAhoc peiwvovTal o TEAIKEC KaBI{AoEIC TNG KATAOKEUNG
AOY®W TOU YEYOVOTOG OTI 1 (OpTION UE TO QOPTIO TNG KATACKEUNG
gival, €v UEPEI 1] OTO OUVOAO npoQopTion yia To £5agog (apxikn
@OpPTION €ival TO POPTIO TNG NPoPopTIoEWS Kai eneidn Cr<<Cc €neTal
0TI n TeAikn kabilnon 6a esival psiwpevn oxedov kard Tnv
napapévouoa (O Tn ouvoAikn) kaBifnon TnE NPoPoPTICEWC.
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7.2, EKTIMHZH BEATIOMENON TIMON AZTPAITIZTHZ
ANTOXHZ Cu META TH STEPEQTIOIHZEZH AOTR NIPOBGOPTIZEQS

ZTNV AEPINTWON KAVOVIKA OTEPEONOINUEVWY (ANPOMOPTICEWY,
N.O.) apvihwv o Aoyoc (Cu/ov)NC diarnpeitar oraBepoc. AuUTOC
NPOKUNTEl ano OYediaoud TV TEAIKQYV TIUOV Ba Tng Pailakng
apyiAou oTta diapopa Badn (O6nwc npoékuwav anod ancTeAéouaTa
gpyaoTnpiakwyv Tprafovikay Soxiyav UU, dokipwv aveunddiorng
BAIWNC KaBmC kal TwV JIOPBWHEVWY TIHGWV TV £Ni TONOU doKIU®Y
nTepuyiou FVT) kai xapaooeTal np yéon KeEvTPoRapike KaunuAn.

STO PECO TOU OTPWUATOC eXTi@vVTAl of TiweEG Cu, ov’ kai
guvenwc o Adyog (Cu/ov)Nc.

H Tiufy Tou AOYOU QUTOU OUYKPIVETAI UAAIOTA UE EUNEI-PIKEC
Tigec nou napeyouv (yia N.C. apyidoug) Did@opor e£peuvnTEC
OUVAPTAOEI QUOIKWV XAPAKTNPIOTIKWY ONwWe TOU:

Opiou udapornrac (LL), Asiktn nAaomikdétnrag (PI), ZXETIKAC

udaporTnTtag (Ic) K.AM., nou cuvowilovTal NapakaTw:

%:011 +0,00037 * (PT) SKEMPTON

%‘,-: 0.045*[(P1)% A 0.5 BJERRUM and SIMONS
%’,— = 0.05* (LL)% KARLSSON and VIEBERG
Cu 0.18

= _ BIJERRUM and SIMONS
ov I, An05

LLY% -W%

(6nou IL=22227 7 70
LL% — PL%

, 1o¥U€l n napanave oxgon yia IL>0.50)
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Ze kGBe QACT NPOPOPTITEWS O TINEC AOTPAYYIOTNG avToxng 8a
MoU  UNEICEPYOVTAl  OTOUC  UMOAOYIOUOUC  €lval  €KEIVEG  nou
avTioToIXoUV OTO TEAOC TNC CTEPECNOINCUEWS AOY®W TOU POPTIOU TG
nponyoupevns @acewc. ‘Eval ornv A’ @Oon XpnoiponoiouvTal oTig
TpeiC {WVEC OTIC ONOIEC XWPIlETal N HAAGK apyiAlkn OTpmon KATw
anoé Tnv gfuyiavon o1 PECES apXikeg TIHEG Cuapy.

stn B kai 7 @aogn npo@opTicewc o {wveg diaTnpouvral CE
emuépouc  unolwvec Adyw  GVOUOISUOPONG  KATAVOMUNG  TwV
npOcBeTWY OAMK®OV TAOEWY AC.. (01 onoieg Ba &youv peTaTomoBel ot
npéoBeTeq evepyeC TaAoEIC AC’;) Kkal  gnopgévwg Ba  EXOUPE
avopoiopopeg augnoeig orig TipeS Cy

O1 {wveg diaipouvTal ¢ EENG:

2 P b
1
1
]
i
1
i
!
i
i
:
: } Y
1 i
| 1
| i
Yok dovm ' Ym(,qu." H Y moldnm :
(iz) : () ! (iv) Zi
| i
s | :
Ms M M3 !
. { % 11 ™1 Mzr"" Mi L 4
- L L L]
}
= ;
i i
t
Lifz LiB2 Liy2 Liy2

Ztnv unolwvn (ia) BewpeiTal 6TI TO ENIXWUA NPOPOPTICEWC dev
eniBAAAEl onNUavTIKEG NPOOBETES TACEIG. Apa Ol ApXIKES TiIWEG CuTwv
Siapopwyv {wvwv BewpeiTal 0TI napapévouv oTabepég OXI HOVoV OTn
B’ xai " @aon npoopTicEwG aAAG kai oTn (aon Asmoupyiag Tou

£pyou.
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v unolwvn (iB) XapakTnpioTike onueio Bewpeital 10 My,

ENOUEVIS N

Cu(s)mz. + Cy@)m.
2

Cuayrer.=

UNEICEPXETAlI OTOUC UNOAOYICUOUC EUCTABE!AC.

TéAoc ornv unolwvn (iy) xapakTnpioTikd onueio Bewpeitar 1o
M2, enopévee n

Cu,

~
a4
(3)red. ! C u(3}r6/1,

2

Cuyrer.=

UNEICEPXETAl OTOUG QVTIOTOIXOUG EAEYXOUG.

‘Ocov a@opd Tov npocdiopiond TNG Curer YIA HEV TIG SIAJOXIKECG
Paoceic npogopTicews (B'kar ') 6énou n d4pylAog napaueve
anpopopmiorn (N.C.) 8a 1oxUer:

Cuirer = (CU/GV)NC*(UV05+AGZi)
AvTIBETG Yia TR Qaon AgIToupyiag, karta TNV onoia n apyiioc sivai
nAgov npootepeonomnpevn (O/C) Adyw nponyoUUEVNS agpaipeons Thg
npoQopTicews Ba 1oXUE!:

Cuh’gA - (Cu/cv)Nc*(OCR)i*avoi

Onou (OCR)T = T TA%

voi
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TEAOG N exTipnon Twv NPOCBETWV OAIK®WV TACEwV Aoy (Kkai
CUVEN®E NPOCBETWY EVEPYWY TACEWV ATz HETA TNV OAOKARPWON TNC
ogrepeonoinong) ora diapopa onpeia (1), (3i), (5) yiverar pe T
BonBeia Tou Nouoypagnuatoc Osterberg (BAéne napanavoe
BIGYPAUUQ ........ 1OXUE yia Tpanelosideg aneipou PNKOUC ENiXwUa) pe
TIC NAPOKATW ENAANAIES:

o ZInueia My

[+ 48 b1 b o
- e IR e TR o
i
2 I D T D U I B N
A
!
!
Aazai” zi
gy = vel “hairerroe “hug(ex) i

Mu

AUzi = 2%* (Iz)MIi*QEmX

ZuvTeAeomng (Iz)mn: oUVaGPTNON TV Adywv fl“].“/ -
zi o zi

e Znueia Mj;

a: b 31

Aoz’
- [g
Mot

Aoy = [(TzgImsi + ([Tzan)mai]* Geny

KE®7.5



Kepdahaio 'ERBou0

suvtereotic (Izm)msi: GUVAPTNOT TOV AOYWV fl—*’—, L =0

zi zi

: , . 1, b,
FuvreheoTnS (Izan)mai: OUVAPTNON TV AOYWY f—& , —
z1 z

e ZInueia Ms;

Qy

N U IS R S N N
o zi
CiMs
Aoz = [(Tzy)wsi + ([(Tzan)msi] * Qenix
SuvtereomnC (Izq)msi: OUVAPTNON TWV AOYWY —Z—;, %=o
SuvTereoTiC (Izan)msi: CUVAPTNON TWV AOYWV % = 0, %
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Z7.3. EXKTIMHZIH KAGIZHIEQN AOIR TNPOGOPTISEDRE KAI
TEAIKHS KATASKEYHE

Edw s@appdlovTal oI OYXECEIC NOU NapeXouv Tnv Kadilnon yia
kavovika orepeonoinuevn (N.C.) apyiic (Zxeon 6.15) via kaBg @aaon
NPOQOPTICEWSG, OMNOU Ty NAVTA N YEWOTATIKA TAUN 00 HECO TN
gkaoToTe (Bvne kai Apy A’ @aonc Ap; = Acy” , oTo TEAOG TNG B’
paonc Ap = Azi"*®, ondte npoxinTer n cuvohixf xadilnon p(a+B)
paonc (éror n kaBapn eminAgov kaBifnon Tng B’ pdong Ba sivar
pB=p(a+p)-pa.

TéAog via Ti¢ kaBifRoelg TNG TEAIKARCG KATAOKEUNG KAl £pOgov
undapxel npocBern Tdon g orn ordBun BepeAiwong (dniadn dev
npokeTar  yia  «ennAgouca»  BepeAiwon)e@apudlovrar  KaTd

NEPINTWON 0! OXECEIS (6.16) kai (6.17).
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7.4. EXTIMHEH XPONIKHE ESZEAIZEHS KADIZHEIEOQNM

MPO®OPTIZEDRS KAL TEAIKHE KATAZKEYHE

EASYXETA! apXika n anarroUpevn OIGPKEI napapovhng Kade
QOACEWS NPOPOPTICEWS, YWPIC TNV nponyoUuevn €unnén nAGcTiK@V
oTpayyiotnpioy, pe Baon 1n Gewpia povodidGoTaTng OTEPEONCINTIG
kaTa Terzaghi.

H TakTIKA CAOKANpWON TNG CTEPEONOINONG, ONwg QaiveTal and
™mv KaunuAn GUOIHOVOORNaVTHG QuUOXETIONC «M0g00TO
ogrepeonoinong Uy, — Tou YpovikoU napayovra Ty» ToU napakdTw
OXNUaTog avnoToiXel o nooooTd U,=93%.AnAadn Tiun Xpovikou
napayovra Ty=1. O anaiToUPEVOG XpOVoG napapovng kaBe @daong

NpoQoPTICEWG Ba gival Aoindv:

; Tv*H? N H?
° CvL Cvl

onou

H=h/2 To Wwod ndaxog TNG anopevouoag WeTa Tnv eEuyiavon
APYIAIKAC OTPWOEWC AOYW BINANG OTPAYYICEWC.

CvL 0 OuvTEAEOTAG OTepeonoinong Katd Tn @Aaon apxikng
POPTICEWG ONWG NPOKUNTEl and KAUnuAeg «logt (xpovog)-S
(evdeiEeIC PNKUVOIOUETPOU)» JOKIUNG CUPMIECOUETPOU KATA
Casagrande.

Ensidn o XpoOvog nou npokunTsl unepBaivel ouvnBwe KaTa
noAU TNV Aovikn Tipn Twv 3 ynvev, eEetaleral n emiTaxuvon Tng
Siadikaciac oTepeonoinong pe nponyoupevn Epnnén, HETA TNV
gkoKapn kal npiv T didoTpwon NG AIBoppInAc TNG €EUYIAVTIKNC
OTPWOEWC, NAPAAANAG HE TV KATAKOPU®PN MOU E£TCl KI GAAIOC
eEeAicosTal e apyoug puBpoucg kai akTivikne (Radial) orpayyion e
dU0 nAsovekThUATA:
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) puBuiouevn udpaukikn kAion | (ypauuikn ocuvaprtnon Tng
atovikng andoTaong S oTpayYIoTHRIOV)

i katd dietiBuvon ornv onola o CUVTEAECTNC SianepatdTnTac
Kr (EnoUEvweg kai o GUVTEAEDTNG oTepeonoinong Cr eQOOOV
Baoer opicpoy Cr=Kg * D/Ye, Onou TO UETPO
pyovodiaoTatng oupméong) sivar 2.5 €wg 4  QOpEg
HEYOGAUTEPOC ané TOV QvTioTOIXO OUVTEAEDTH KATd TnRV

katakopupn dielBuvon K,

TOppwva e TN Bewpia Barron (IXNua ... Kar ... ) TNg
aKTIVIKNC oTepeonoinong, kaBe orpayyioripio efunnperel  pia
OMOKEVTDN KUKAIKN enmi@aveia, Siauértpou De, pe gufadov ico pe 10
npaypatikd  gpfadov  Tng  em@dveiag  nou  ggunnpetei  TO

oTpayyioTnpio. 'ETol 8a npokUnTer:

rewperpia Mpaypariki
Kavtéﬁpbu EZunnpsroupevn AiGperpog De
Empaveia
TeTpaywvikog | TeTpaywvo nAeupac S (a%c2 _ N
(nAgupag S) £1BadOV A=S?2 De=(4*52/m)~0.5=1.13*S
IodnAeupa Kavoviké eEdywvo wex . B "
(MAeupdc S) | euBadov A=0.8655%g2 | De=2"57(0-8635/n)60.5=1.05%5

Avayoua
Opiovro
)  SROCTpEOTPL
minlli “
; 1 i : 'y Kataxdpugo
. _Ji_’ +—TF anootpanaripo
4 I 8
O

AT e T o P rf o L L P L
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IS ;""i‘
S N B -
M ’ . .
T——T’ 6 1 6 1 8 v o & ‘ }
! ! ! N S ¢
S ™ |
LTy |
O G 4 ) | _;
R=0.5645 #~0.525S _}zL ’
Tetpayoveodg Tprrovikig ~za
kévveBog xavvaBog

Me Bedopgvo 0TI n 1000UvVaun NAGOTIKOU OTpayyioTnpiou ival
d=0.05y=5cm TO MO0C0OCTO  aKTIVIKNG  oTepegonoinong  Ur
npoodiopieTar  (Xwpi¢ napadoxn {wvng  avapoxAsuong N

«avallywonc»-smear zone) wg eENG:

i) MpoodiopiopdG XpovikoU napdyovra KaTad TNV aKTIVIKDA

dietiBuvaon

C,*t ,,
T, = e (6nou CpL = [2.5+4]Cw)
e

2

i) And TO ¥Xpovikoé napayovra Tr kar Aoyo n=De/d Baocet Tou
oXAUaToq npoadiopilerai TO nocooTo aKTIVIKAG

grepeonoinong Ug.

TeAMlkG@ To NOCOCTO  OTEPEONOINCNG Yia TRV  ouvBemn
otaBeponoinon  (katakopuen kai  akmivikn)U  npoadiopileral
ouVapTAOEl TOU NOCOOTOU KaTakopu®png oTpayyiong Ug Kal Tou
nooooToU AKTIVIKNG oTpayyiong I* and Tnv akbéAouBn oyéon Tou

Carrillo:

1-U=(1-Uv)*(1-Ug)
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©a npeng via ¥Xpovo t=3 unvec va npoxunTter pe dedopgvn
agfovikn andoracn orpayyloTnpinov S, nogootod Uz=90+93%, cAAiwg
UEIVETAl p anooTraon S.

YNAapxe! Kal avaAuTIK] EXQPACN Yyid TO MNOCOCTO OKTIVIKIC
orepeonoinong Ur (CuvapTnos ToOU QVTIOTOIYOU XPOVIKOU napdyovTa
Te)n onoia pdhiota AgpBaver unown xai Tnv emBpaduven Tng
AKTIVIKAG OTEPEONOINGNC AOYW UEIWONC TNG d1anepaTdTnTAS KATA TNV
aktiviknp dietBuvon and Kr 0e Kr-S oTo £owTepikd TRC {wvng
«avapoyheuong» nou ONUICUPYEITAl NEPIE Tou OTpayyioTnpiou ano
Tnv Siadikacia €unng&ng n onoia npooavaTtoAilsr Ta  apyiAika
cwuaTidia £T01 WOTE 1 EMUNKNG nAsupd poug va JisuBiverar
KATAKOPUPA OE OWOKEVTPO Npog TO orpayyiornpio (axkrivag Rd)

KUKAO akTivac Rs nou anoTeAsi Tnyv “smear zone”.

‘Etot 84a sivat:

8% T,

Ur=l-exp (-
R p( y

—leen(-3 e
y=l-e(-—=)

C.*1

e2

onou: Tr=

Kai n ouvaprnon A=Il(Re/Rd)-3/4+(Kgr/Kr-s-1)* In(Rs/Rd)
(Re=De/2, Re/Rd=De/Dd=n)

Mpogavwg av napaAn@Bei o TpiTog 6pog TNG ouvapTnaong A (smppon
“smear zone”) npokUNTOUV Ol  KaunUAeg “Ur-n-Tr” Tou
nponyoupevou OxAuaTtog. SuvABwe AapBaveral Rs/Rd=}2 Eweg 3
(ekTOG anod Tnv nePIiNTwon PEYAAWY SIGUETPWY KOKK®BEOUC OTAANC
n.X. XaAikonaooaAwv onou Aappaverar 1.20 €wg 1.30).
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Eniong: o= Ko o Kn oy Co o KplE, _25:4 5 4
Cos Koo K,  Cuns; Kps/K, 1150

-8

TEAOC 0 anaITOUHEVOG XPOVOC TNG OAOKARPWONG TN¢G KaBilAoewe
AOY® TNC OTEPEONCINONC UNO TO NPAYUATIKO (POPTIO TNG KATATKEUNC

Ba &ideTal ano TIC OXECEIG:

) Xwpic oTpayyioThpia

, H?
tc

CV(LuR)

i) Me oTpayyioThpia ge dedopsvo kavvaRo nisupdac S

Coprpn ¥
Tv= ——V—(‘%J—};lm UV(UnR)
t’ Uv-r
Cororpy ¥t
Tr= 288 Urqu-r)

De*
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Aaypdippare uncioyicuol Tou Bubuol kaTakOPUPNG Kail

opildvriacg {axkTivikng) oTEpeonoinong
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8. MNAZZAAQOT - ENITPENOMENO OAINTIKO
AZONIKO ®OPTIO

2.1, ExTiunon ®©.1. NagodAoy und Karaxkdpumn @OpTIgN UE

SraTikouc Tunouc

0 unochoyioudg Tou oplakoU @opTiou (QopTio Bpaloewc) vog
UEPOVWUEVOU KATAKOpUQOU naccoGAou, und afovikn KaTakdpuen
@opTion, SiveETal anod TN YEVIKI OXECN:

Qr= Qb + ZQs; (8.1.)

orou :

Qr = (QPEPOUGA IKAVOTNTA

Qv = avroxn arxuns

>Qsi = OUVOAIKN avToXn NAEUPIKNG TPIBAG

Ei1dikOTEPA, N napanave oXEon ypapeTal:

Qp= fp Ap + ZfAg (8.2.)

onou:

fo = opiakn avroxn 8paloew TNG arXUnG TOU NAcCAAoU
Ap = €mQAVEIQ TNE AIXUNG TOU NACCaAou

Fg = opiakrn TIHN NAEUPIKIG TPIPNG

As = napanAsupn EMEAVEIQ TOU NACCAAOU

To @opTio TO onoio avaAapBaverar andé Tnv avroxn GiXung Tou

nacodhou sivar: Qp = fp Ap,EV® ekeivo nou availapBaverar and Tnv

napdnAeupr EMEAved ToU NAcoaiou ivar: Qs = 2 As,

KE®8.1



Kepairaio 'Qvdaoo

O1 nAgov diadedopsvol ueBodol UNOAOYICUOU TOU opiaxkoU
POPTIOU NACTAAOU €ival 01 aKOAOUBEC:

a. MEBodo1 Baoildoueveg o peTpnBeioeg 1810TNTES Tou €3G POoUC
ka1 Tn BonBsia "oTaTikwv TURwV" pEPOUONC IKavOTNTAC.

R) Eunsipikég peBodol Baoi{OUeEveS O anoTeEAECOUATA £ni TONou
doxipwv (SPT, CPT, MNpeciousTpnosic).

y. M&Bodoi nou Bacilovral oe naparnpnoelg kata Tn dieicduon
UE Kpouon Twv naccaiwv (Suvapikoi Tonoi),

5. MéBodor nou Bacilovral otnv ggicwon PeTadoong KUPATOC
KaTa Tnv Kpouaon yia Tnv gunnén nacodiou.

€. ExTéAcon dokiyagTikng QOpTIONS NACUdAou.

a) Avroyn aiyung xara Terzaghi

Pi‘

Zxnua 8.1,
Mnxaviouocg Bpaloewc nacodAou kara Terzaghi

H o.1. Thq aixung evog naoodAou ava povada em@paveiag, kar Karda
Terzaghi:
a) Ta NnaocaAoug KUKAIKNG diaTopng, Siapérpou B:
Qu = 1.3 cNc + v1zNg+0.3 y2 BNy (8.3)
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B) Ma Terpaywvikng S1aTOUNG NACCAAOUC, NAEUPac B:
Gu = 1.3 cNc + y1zNg+0.4 v, BN, (8.4)
onou:
Ne, Ng, Ny = ouvreheoreg .1 (Zxnpa 8.2), ekaprwpever  and Tn
ywvia Tping Tou edagouc.

SuvteAEOTAC Ne

=
)

1

© 4
—

oo™ 8 8 288ER
Nq//
QDO fﬁ ¥
35°
300 AV I/
. g |
_g 25" V4 V‘/ ’
3 / als
3 20° ~
= / ) L t
k] 150 Va i
5 3 N%/ '
g /
ge M - e o = =3
EEC TR R R 2 £ 888

ZuvteAeoTEg Ny kal Ny

Zxnua 8.2
ZuvreAgoTéG ®.1. kard Terzaghi

Eivar npo@aveg 6T o TpiTog 6pO¢ Tou Tpiwvlpou T ®.I. ©
0poG nou ava@EpeTal 0To NAGTOG Tou MACOGAOU, €ival NpakTikd

QUEANTEOC.

Kpigiuec MapaTtnpnoeic

- O Terzaghi yia €va ¢€dagog (c, @) diver Tigéc .I. nou
BpiokovTal oTnv NAgUpd TnG acpaisiac.

- H Bewpia Tou Terzaghi Aoyw Twv noAA®v aBeBaloTATwV KATa THV
gpapupoyn ™G BewpeiTal NPOCEYYIOTIKN Kai givai
KAaTaAANAR yia pia apxikn 31aoracioAdynon Tou NacodAou.
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NepinTwon e3a@ov kKaBapwnc guvekTikKwV (@, = 0)

STV nepintTwon auth Twv edaev e @y = 0 o0 Terzaghi diver TipEg
ouvteheotov ®.I. Ny=1 xat Ny,=0, Nc=5.7. O Skempton o6nwq kal o
Meyerhof cuvnyopoUv 0TI To Nc €X& OTOUG NACTGAOUG TNV TIUA
Ne=9.

'ETol, yia TV nepintwon kadapd cuvekTikwy £dapwv, n @.1.
TNC aIXune Twv naccdiwy, ava yovada enigaveiag, exTipdral and n
oxXEon:

Qu = 9¢y +yD (8.5)

TOCO yig TNV NEPINTWON EUNnNYVUOUEVWY, OC0 Kai  yia Tnv

MEPINTWON TWV NACCAAWY 811 EXOKAPNE KAl aQaipeTnG.
B) Avroxn AOY® NAEUPIKDV TRIBWYV
i) ESGpn oUVEKTIKAG

AUo  Baoikoi  Tponor avdAuonc xpnoigonoioUvTal yia Tnv
EKTIUNON TNEG AVTOXNG TOU NACOAAOU AOYW MAEUPIKWV TPIBWV:

a. AvaAuorn Ot ava@opad ONK®V TAOEWY

B. AvaAiuaon o€ avdgoopc': EVEPYWV TACEWV
H avaAuon pe avagopa CE OAMKEC TACEIC EXEI EQAPUOYT POVO YIa TAV
nepinTworn  Bpaxuxpoviag Taxeiag @opTICEWS nacctAwv evTog
KOPEOUEVOU apyIAIKoU €dd@ouc kal BacileTal 08 CUOYKETITEIG TG ava
povada enigpaveiac nacocdAou opiakng TpIBNg, fs'UE TNV aoTpdyyioTn
SIaTUNTIKA avToxn Tou NePIBAAAovTog e3GQOUG Cy.
H ocuoxETion auTtn ek@palerail pe Tn oxéon:

Fs=a C, (8.6)

onou:
a = 0 CUVTEAEOTNC CUVAQEIAc YETAEU NaoCaAoU Kal £5agouc.

H napandvw oxeon cival kaBapd euneipikn. O TIHEC Tou

OUVTEAECTH] G NPOKURNTOUV ano anoTeAE0UATa  BOKIPAOTIKQOV
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QOPTICEWY NACCAAWY K4l TG GoTeaVYIoTNG J1aTUnTIKAG avToxXnC Cu

ané6 adiatapakra Seiypara Tou nepiBarAovTog 0GPOoUC.

O guvreAearnc a e€aprdTal:
- Ano Tov TUno Tou nepifaiiovroc edapouc (NC i OC)

- TO UAIKO KaI TOV TPONC KATACOKEURS TOU NACOGACU

- Tn yewueTpia Tou naccaiou.
Katd Tnv ekTiunon Tou CUVTEAECTOU @ €ival anapaitnTo va

AauBaverar unoéwn o TPONOG HE TOV ONOI0 MPoodlopioTnke n
SiaTunTikn avroxXn cu. O Burland (1988) d&xeral 6T Ol NEPICOOTEPEC
EUNEIPIKEC CUOYETIOEIG YETAEU a kal ¢, OMNWC QUTNH NPOCdIOPICTNKE
ané Ookipég Tplalovikng BARwewg U-U o dokipwla pe Siausrpo
d=38mm, JokigEc aveunodioTou BAIYewc kaBm¢ kar e TONoU
BokIUEC nTepuyiou (vane) yia Tnv nepinT®won NAAGKOV apyiAwv.
FEVIKG O OUVTEAEOTNG CUVAMEIGE UEIOVETAl JE TNV au&non Tng

avtoxnig c.. To a ouvapTtnosl Tou ¢, diverar anod To oxnua 8.3.

2.00

W = .
S . YNIOMNHMA
- Y
@ [ v R
8 é‘ 150 o be uEx:vkwm AOOGaAD L
. © flaconis upod
- 5 v Hé'oq TLpR ’erl dioug touc @ ° ‘ ox . éuatog
x |- o e TUROUC Raooalv @ € Metaliiwol adooaior
35
2 g 1.00 < T
[ Lo Bafd-
s P,
Py L i, ® ° o
2 & 0.50——= ~—t e i
52 |~ e
g = . . ® C e, . L :
g g W 0pLo Yie Gloug 3 ®
2 ow.‘mm e G e
H 0 - TR
o 1] 20 40 60 ° 80

ZxnNua 8.3:
Zuoxérion pera&y povadiaiac nAsupiknc TpiIBNAc
ELNIYVUOUEV®V NACOGAWV OE GPYIAO
ka1 aoTpayyioTng Si1aTunTikic avroxnc.
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®opTion pE Bpadu puBud (UIkpn TAYUTNTa @opTIoNg)

H avroyn Adyw Tpifwv, ava povada emaveiag, oTnv
napanAsupn enipaveia sxepalsral and Tn oxéon:
fs'=0"s tand’ + C’c (8.7)
énou:
O'hs Kso'y.
Ks OUVTEAECTNC NASUPIKNG WBNoNg

c’s ouvagela orn  dieni@avela  nacocaiou-edagous  ocuvhRBwg

AauBaveral c’s=0

Eniong, kara Burland opiletar o ocuvreAgomng B=Ks tand’ ondte

TEAIKA:
f's= B oy (8.8)

onou:

B = 0 GUVTEAECTNC EVEPYOU MAEUPIKAC TPIBAG.

H oxéon B=fs/0’, ioxuel yia 6A0 TO UNKOC TOU NACcodAou Kai
onwc eival elkoAo va napatnpnBei sivar avaioyng HOPERAC PE TNV
avTioToixn und aoTpayyloTng cuvenkng a=fs/c,.

Ma epnnyvuodpevoug nacocdioug o NC  apyidoug o
OUVTEAEOTAC EVEPYOU NAgUPIKNG TPIRAG B eival peTtafy 0.25-0.30. MNa
gunnyvuodpevou¢ nacocdioug oe 0.C. apyiloug o ocuvtereomig B
ouoxeTi(eTal pe Tov avTioToixo B Tou NC apyihou e Tn oxECN:

Boc = Brc +(OCR) (8.9)
onou:

OCR = 0 AOYOG NPOQPOPTICEWG
O Burland a&ioAoywvTag onwe kai otnyv nepintworn NC apyidwv

anoTeAEopaTa SOKIUACTIKWV POPTICEWY GE NAooaioug 81’ eKoKaPAC
OTNV NPOPOPTICUEVR GPYIAO TOou Aovdivou, npoadidpice To B=0.8.
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ii. ESa@n yn CUVEKTIKG

H avroxn Aoyw RASUpIK®Y TPIBOV TWY nNaccaAwv £EapTaTal
KUPIWC anod Tn SIaTUNTIKR avToyx Tou nepiBaAAovTog e34®oUC kKaBaxg
Kal ano Tnv TEXVOAOYIA KATAOKEUNG TOU NACGGGAoU.

Me Tnv emPoAn ag¢ @opTicEwC O éva naooaio, n
KivniTonoinon Tne¢ avroxne Adyw TpiBwyv YIVETal gpXIKa OTO QVWTERC
TUMUAG TOU NACCAAOU Kal OTn OUVEXEld, Ue TNV auinon Tng
(OopTIoEWC, KivATOonoIEiTal Kab’ 6Ao To UWoC Tou NACCAAouU.

H nAfpnc avantugn Tng avroxng Adyw TpIwvV NaocaAou T8 un
OUVEKTIKO £da@ocg anaitel pia petakivnon (kaBilnon) Tng TaEswg 1-
1.5 cm.

Fevika TO 0pIaKO QOPTIO AOYW TPIBWV EKTIUATAI UE OXETEIC TNG
HOPONG:

Qs = As Kg'yo tand (8.10)

onou:

As napdnAsupn €MQAVEId TOU NACCAAOU OF €NAQ UE TO KOKKWOES
oTpwpa (n.X. yia naccaious KUKAIKNG diaTtoung, diauerpou D).

K ouvTeAEoTNC WOBNOEWC £ni TOU NACCAACU

Ma esunnyvuougévoug NoooAAoug napexeral and Tov [livaka 8.1.
Bromns (1975):

fivaxkac 8.1
TigEG OUVTEAECTOU WBNOEWG K O NaccaAoug
Mikpn Ip MeyaAn Ip
MIKPAC smonic&wq nacoahol 0.5 1.0
Kwvikoi naccaAol 1.5 4.0
Naocoahot 58I’ EKTOMCEWS 1.0 2.0
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onou:

C'vo HEON eveEPYOC veEwOTATIKA TaGON (OTO PECOV TOU OTPWUATOC NMou
epQavilel nAgupikn ToIRnR)

) vwvia TpiIBRg HETAEU naooaAaou Kai £5GQOUG, NouU MNPOKUNTE!

Y10 EUNNYVUOUEVOUC Naooaioug and Tov nivaka 8.2.

[livaxoc 8.2

MeTaAAIKOl NAGCAAo! 15 = 20°
Naooahor okupodeuaTog 5= 0.5¢
ZUAIVOI NGooaAo! 3 =070

To np6BARua Tng nheup:kﬁq TPIBAC oTnv nepinTwon Twv
naccaiwv 8 skokang eivai nAZov  NoAUNACKO, AGY® NG
YOAIPWOSWS NoU  NPOKUNTEl oTo  €dago¢ katda Tn Sigpyaocia
KOGTAOKEUNC TOU nagoaiou. TNa nacodhoug diapérpou B>0.60 m o
Toyma-Reese guvioTouv Ks=0.7 kai d=¢’, pe Bacn anoTeAéouaTa

and OXETIKEC EPEUVNTIKEC JOKIYQCTIKES QPOPTIOEIC NATTAAWY.

8.2. Exrtiunon EMTPENOUEVOU  KaTaxOpu@ou  SAINTiKoU

dopriou nagoalou peyaAng SiauéTpou kata DIN 4014

H p£Bodog Ttou DIN 4014 napouoialel TO NAEOVEKTNUA TNG
KaTaokeunc (katd npooéyyion) OASKARPNG TN KapnuAng
"(POPTIOU-g(s)~UNOXWPNCEMY S" Twv naccdhwv  HeyaAng
diapéTpou (ppearonacodiwy pe diapetpo 0.60M<D<3M) pe eAayioTo
prikoc disioduong oTo QEPOV OTPWHA Imin =mMax(5™, 5Daypsc) YA TOUG
onoioug Kal Hovo 1oYXUEL.

‘Etol, HETA TRV  KATAOKEUR TNG KAaunuUAng, g
EMITPENOPEVO POPTIO UNOPE! VA NPOKUWEN: "

P = min (Qqg/F, Psmax)
dnAadn 1o HIKPOTEPO UETAEU:
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)] Tou @opTiou nou cEacpaiiler Tov €AAYIOTO emBuunTo
OUVTEAEDT ao@aAsiac F  évavTt @Epoucag IKavoeTnTac
Qg(zpulQ-

ii)  Tou @opTiou nou npokaAe TNV ugyioTn emBuunTn KaBi{non
Smax TOU MACCGAOU.

Ta akoAouBoUpeva BARUATA yiIa TNV KATAOKEUN TNG KAUNUANG “qe)-S”
gival:

1. T[lpocdiopioudc TNC 0DIAKNC TIUAC NASURIKAC TOIBAC Tms:

D VIO {n CUVEKTIKG £daen ouvapThosl TN TIPAG TN avToXnc
arxung kwvou ge(Mpa)otupwva e Tov MNivaka 8.3.

[livaxac 8.3.
Opraxn Tiun MAsupixng Tiung via un SuvexTikag ESapn

. . . : Opiaxi Tipn NAEUPIKAG TPIBNG
Avroyn aixung kwvou q.{Mpa)
Tme(Mpa)
0 0
5 0,04
10 0.08
>15 0,12

i) yio OUVEKTIKG €3dpn ouvaptiosl Tng TIUNG TNC
aoTpayyiotng diatunmknc avroxng Cu(Mpa)oupgwva Pe Tov
Mivaka 8.4.
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flivaxac 8.4.
Opraxn Tipn MAsupixng Tiunc yia SuvexTikg ESGpn

AoTpayyioTn SioTunTiRG GvToxn Opiakn Tiun NAZUPIKAC TPIBAG
cu(Mpa) Tmi(Mpa)
0,025 0,025
0,1 0,04
>0,2 0,06

3T CUVEXEID NPOCdIOPICUOS TNG CUVOAIKAG NAEUPIKAG TPIRAG
Qris) = Z Ami tmis)
onou:
Ami NApAnAgupn €MQAvEId TOU NACCGAOU NOU QaVTICTOIXEl OTn
oTpWOn |
Tmisy N SiaTpnTikn Taon TpiIRg, n onoia yia kaBifnon S>S.g
AauBaver (Zuyxpdvwe yia 0Aa Ta OTpwEPATaA nou Jianepva o

NaooaAog) TNV opiakn TN tme TV nivakwy 8.3 kal 8.4

Mpo@avwg yia S=S,48a cival Qr) = Qrq.

2) [poodioployog TNG 0p1aKNG TIUNG KaBidnong Srq via TNV

onoia efavTAsiTal N CUVOAIKN avToyn NAsUpIKAC ToIBAC Q.

Ioyxuel n oxeon:

S50.5 X Qr"™+0.5<3cm

‘Onou \
Qrg = ZAmi mf

KE®E.10
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3) KaTagkeun TRC KaunuAng Qe ¢ £EAG:

* And S=0 £w¢ S5-Sg— ypapuikn atgnon and Qrsy = 0 6e Qg
* g S>S,g = oraBepn Tiun Qrg

4) Exriyngn _o@ogTiou aixunc  Qqgre)  YIG  OUYKEKDIUEVEC TILEC

kaS1lnoEwV.

EISIKOTEPG NAPEYXOVTAl O TIUEC TNG TACEWG Cg OTAV a(Un Yia Tig
napakaTe TPEIg TIHEG kKaBINoEwV:

i) Sq = 0.10B (B n diaperpog), Tipn opiakn yia Tnv €€avrinon

Kai TNG avToxXNG QiXHAG

i) S, =0.03B

i) S, =0.02B
O1 TIgEC TWV TACEWV AIXUNG Sg yia KaBewid and TIG napanave TREIC
TipEC KaBi(NCEWV NapEXovTal:
a) Ta pn ouvekTikd €da@n ouvapTioel TNG TIUNAG TNG AVTOXNAG
arypung KWvou qe o MP, and Tov MMivaka 8.5.
B) Tia ouvexkTikG €8a®n ouvapTRCE TNG TIUNG TNG QOTPAYYIOTNS

(MP )

StatunTikig avroxng Cu'' 4’ and Tov Mivaka 8.6.

Mivaxkac 8.5.
AvrioTraon aixpc yia g OUVEKTIKG e3a@n
Avnyupévn Avtoxn axpng o, (MP.)
Ka8il{non AvToyn aiypng kwvou q. (MP,)
S/BnS/B¢ 10 15 20 25
0,02 0,7 1,05 1,4 1,75
0,03 0,9 1,35 1,8 2,25
0,10=5, 2,0 3,0 3,5 4,0
flivakacg 8.6.
AvTioTaon aixunc yia ouvexTikag edaQn
Avnyuevn AvToxn aixpng og (MP,)
Ka8ilnon AcTpayyiorn Siaruntiki avroyn edagoug C, (MP,)
S/BnS/B¢ 0,1 0,2
0,02 0,35 0,9
0,03 0,45 1,1
0,10=5, 0,8 1,5

KE®8.11
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ZTr CUVEXEID NPOCDIOPICUOG Tou QopTiou aryung Qses) Yia Tig
TpEIG TIHEG KaBilncewy Baoel TNG OXECEWG Qgs)= Ap.Tg(s), ONOU Ap N
JiaToun Tou nacoahou. ExTipnon pe ypappikn napeufoAn Tng TIUNRC
Qg(srg)-

5. Kataogkeun Tng kaunuing Qg and 1a onyeia:
S=0 = Qgroy = 0
S=5g 7 Qqrg
S = 0.02B - Qgo.028)
S = 0.03B = Qgo.038)
S = 0.10B = Qgo.108) = Qs,q

6. TEAOC, KATAOKEUN TNG CUVOAIKNG KaunuAng “Qs-s”

HE Q) = Qos) + Qrsy [H @epouca kavétnTa Qg = Qsg + Qrg
avTigToixei oe S=0,10B.

H di1adikaoia Kal 0l TEAIKEG KAUNUAEG anesikovilovTal GTo NapakaTw

oxiua 8,4.
%;r\o i\'u&e.:okw -

KAGIZHLIH
[TAZZAAOY, S

0,10 B -
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ZTn 51031kaoia exTIUAOEWS TNG ENITPENOUEVNG POPTICEWC

nacodhou cUpQWvVa UeE TNV napanave péBodo npéner va

EXOoUME undwn OTI:

ErmiTpéneTal va ayvoeital 7o idio Bapog naooaAou.

To Qenrp, B0 npénal va unoAoyioBei pe Bdaon ornv

eniTpenopevn kaBidnon Tou e84d@oug £@OCGOV ITYUEI N

oX€0n Qemrp. = Qusr OMOU F 0 OUVTEAECTNAG QOQAAEiag nou

npenel va eivai:

* Karaotaon ®opTticewg 1: n=2 (BAiBopevol nacoaAor)
(Moviga  @opTia  Kai  KAVOVIKG  KIivnTG  @opTia
CUUNEPIAGUBAVOUEVOU TOU QVEUOU).

* KaTtaoTaon ®opTicewe 2: n=1,75
MAgov TwV QOpPTIWV 1 KAl PN KAvovika KIVNTA QopTia,.
®opTia nou emBdAlovral eniong kata Tn Oi1dpkeia
KATAOKEUNC.

* Kataoraon ®opTicewe 2: n=1,5
MAgov Twv @opTiwv 2 anpofAenTeg kal eEAIPETIKEC
PopTicEIC.

To Qerp. 8a €ivar To @OpPTIO NOU aVTICTOIXEI OTNV max

enTpenopevn kabilnon Senmp. "

TeAika anrrp.= min [anwp., anwp.}

Tehog, €1dikdTEPEG npolnoBégeig yia TNV 10XU Tng diadikaaiag
Tou DIN 4014 civar:

Arauerpocg 0,80 £wg 2,20m (ZUVICTWHEVOV EUPOC TIHMV).
EAayioTo BaGBo¢ €100UCEWC EVTOC TNG PEPOUCNG OTPWOEWC
Tou e£dagoug 2,50m.(EIdIK®wG yia Pn OUVEKTIKA £3a@n
anaiteitaioro BaBo¢ autd avroxn Kwvou qc>10MP,).
EAGXIOTO naxog Tng Qepolong OTPWOEWG KATW anod Tov
noda-aixun Tou nacocdhou 3 * B(B n &idueTrpoc ToU
PpPeATONACCAAOU)KAl TOUAGXIOTOV 1,50m.

Ma Tnv 1oxu Tou [ivaka 8.7 BewpeitTar Kard DIN

4014/1990 Op. udAPOTNTAG PEPOUONC OTPWOEWS LL<80%.
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8.3. Emdovn Opioxol  SAinTixkol  ®optioy O, wal

Emirpendusvou ©opTiou Ocm.

Ano TIC nopandve nNpoKUNTOUCES TIHEC (EPOUCAG IKAvoTnTaC
nacoalwv MPE OTATIKOUC TUnouc 1 katd DIN upovo yia nacoaioug
EKOKAQNC EeniAéyeTal n OUCUEVECTEPN. ZTN GCUVEYXEIG, Yid Tov
MPoodIopIoEO TOU EMTPENOUEVOU QOPTIOU &ival XGpaKTNPICTIKO TNG
NoOAUNAOKOTNTAG TOU NPORBARKATOC TOCO Of SIGQOPETIKEC TIHESG, 000
Kar 0 OIaQOpPETIKOC Tponog «kabopiouol TWY OCUVTEAECTOV
ao@ahigiac kaTtd Toug S1aPOpouC KAvoviouoUc OOV N QEPOUTA
IKQVOTNTA NPOEKUWE anod oTaTikoug Tunoug (n.x. lepuavika DIN,
MoAwvikoUc PS, AyyAikoug CP8004 k.a.).

O Tomlinson npoTeivel TOUC axOAOUBOUG OUVTEAECTEG

ao@aieiac oe apytAo (yia npocdiopioud ¢ Qp HE OTATIKOUG TUNOUC).

OAIKOCF = 2.5
a) Mg spnnyvuOUEVOUC NACCAAOUC: Aixpng Fp = 3
TpiBwv Fs = 1.5
OMKOG F = 2
B) Mia nacocaGAoUC LE EKOKAQR Kal aQaipean AIXune Fp = 3
TpiBwv Fs = 1

EE GAAou, kaTa Toug MoAwvikoucg Kavoviououg yia £dpaon Twv
naccaAwyvy ot GUuo  npoTeiveTal  OoAIKOC  ouvTeAeoThc F=2,
OUVTEAEOTAC QIXUNG Fo=2.5 Kai ouvTeAEOTAC TRIBwVF=1.

To opiakd QopTio AsiToupyiag 3ideTal ano Tn oXeon:

Qrer. = Qerrp. = Whao.
onou: J
Whao, = 10 110 Bapog Tou nacgalou (OAIKKG yia TNV népin‘rwcn
acTpdyyioTng avaAuoewg naoccdAou edpalopévou Of  apyIAIKh
OTpWOT], EVEPYO OE OAEG TIC UNOAOINEG NEPINTWOEIC).
AnAadry T0 Queroupyiac EIVAI TO OPTIO NOU  WMNOPEl  va napaiapel 0

nacoaioc anod Tnv avwdoun Kal anod Tnv nacoaiooxapa.
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Téhog, OCOV QQOPG TO ESMTPENOUEVO QPOPTIO NACCGACU OTnv
oupada, Advw TV CUVAB®C WIKPpOV GNOCTACEWY TWV KEVTDWV TWV
naccaAwv (s=2-3D) undapyel aAAniepnAokn ortoug BoABolug povo
TV NAEUPIKQV TpiIBav, ondoTe UNEICEPYETAl r anodoTIkOTATA TNG
opadac ouPPVa WE TIC OYECEIS!

Q, +£,20,
e
o, EX0,

nac.cy. = min e i
Qen. H E F

S

Op " *Ag
onou:
o™ 6000KPa n smitpenduevn TAOT TOU OKUPOJBEUATOC TOU NACCAAOU
O€ KEVTPIKN BATWN Kal
Qirer.N100.0U. = Qenniac.op. - Wy
ondTE O AnaITOUPEVOC apiBudC NACCAAWY OTPOYYUAEUHEVOC
OTOV GUECWC HEYAAUTEPO AKEPQIO NPOKUNTE! ano Tr OXECN !
nZ(LéO—ﬁ)OfW
ornou
n 0 anaiToUupevoc apiBpoc nacocaAwy
1.10-1.3 ouvreheom¢ npooauénong Tou Pdapouc Pey TOu Badpou,
WOTE va AngBsi unown kai To BApoc TNG apyika
ayvooTeV diaoTACEWY NaCCAA0ECXAPAc.
Qaerr.%% % =70 wPEAMPHO QopTio Agroupyiag kGBs nacodAou oTnv opada
STV NEPINTWON KATad Tnv 0noia TO EMTPENOUEVO QOPTIO
NacodAou peyaAng diaueTpou (KATaokeualOPEVOU PE €KOKAPN Kal
apaipeon Tou £6a@iKoU UAIKOU) €xer npokUwer katd DIN 4014 8a
gival npopavwg:
(1.10+130)P,,

DIN
Qmm

Q)\srr. = Qanrrp.DIN Karn =
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8.4, ExTiynon EMTPENOUEYOU afoVIKOU s@EAKUCTIKOU
POoPTIoU NACoaAou

ZTnv nepintwon afovikd £QEAKUOUEVOU NAOCAAOU TO OpIAKO
QOPTIC Yia TC onoio enepyerai aovoxia, dnAadn e€ESAksuon ToOU
nacocaiou and To £3aqOC €ival NpoYavec ico PE TO GBPoICHa TOV
opIaK®V GopTIWV TPIRNAG, Ta onoia £xouv Twpa dielBuven opdpponn
pe To Bapocg kar avTiTiBevrar otnv gEdAkeuon. Apa 8a ioyxUouv ol
OXECEIC:

ey

&

PP =30, ka1 P? =

ult
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9. EAETXOZ EKKENTPHZ ®OPTIZHZ KAI
KAGIZHZIEQN NAZZAACOMAARAAZ

9.1, 'EAcyyoc KKEVTONG VOOTIONG Nnacoailoocuadac

Ma gxkevrpn @QOPTION NACoaAoopadac nou NpPOKAAEITAl ano
poury M, eAéyxovral o1 naccaiol Twv QU0 NEPICCOTEPWV
QrnopaKpuUoUEVWV ané To K.B. TnG opadag ornAwv pe Bacer Tig
OXECEIC:

Pmax = ZV/n + M x™/2x2i << Querr. o1, (9.1)
Pmin = 2V/n + M "/ 2x21 >> - Qar. ar. (9.2)

onou:
Qrerr. on. = Qenon. - Wp KAt Qaerr. ep. = Qenep. + Wp'

‘Exouv ekTiunBei and oraTikoU¢ TUnNoug (Ze nepInTwon
NAooaA@Y £KOKAQPNC PHEYAANG BiapeTpou onou 1o Qen EXE!I EKTIUNBE
kKatd DIN [Qen. en. = min {Qu/2, Qpmaxr] TOTE 01 oxeoeig (9.1) kai
(9.2) ypapovrai '

Vo Mx™
P =T 1 i < O@/?_
max - e U o
SVOMe™ 30,
Prin== = S 2 0% =TIV

2V TO OUVOAIKO  KATOKOPUQPO  @oOpTio Tou  PaGpou  Kkal
NaoCCaAOECYAPAG

N 0 CUVOAIKOC apiBudc Twv naccalmy

M n CUVOAIKA ponn oTn oTa8un KEPAANG TWV NacodAwyY

X;T* n péyioTn anoéoTaon anod To K.f. TN opadac Twv NacoaAwy

SXiz  TO GOPOICHA TWV TETPAYWVWV TWV ANOCTACEWY OAWV TOV

nacodAwyv Tng opadac anod To K.B. Tneg opadag
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9.2, Ka8ilnoeic nacoahooudadac

Mg Tov npoagdiopioud Twv Kkadilfoswy opadag nacoaiwy
epapuoleTal n NpOCEYYIOTIKN eniAucn, Baosl Tng onoiac Bewpeital
ioco8Uvapo "aBabec” BeueAio ToU onociou N oTABunN £dpdoewv Kal ol
Sraoraoceic eEapTWOVTAl ANO TOV TPONO KATAOKEUNG TOU NACCAAOU
kair Tou eidouc Tou €ddGgouc. H npdoBern TaAon OTn OTasun
BeyeAimong AAuBAVETAl NPOCEYYIOTIKG q = Pq/B’L’, onou B',L" o1
SiaoTdaosic Tou 100dUvapou aBaBouc BeusAiou).

AnAadn vyiverar n napadoxn 6T TO Bdapo¢ TNG nACCUAo—
£0Yapac Kal TWV NAccdiwv avTioTaBuiler nAnpwe To Bapog Tou
npoUnapyovro¢ e3a@ou¢. Ta napakarw Iynuarta 9.1. ansikovi-
fovtalr ot oTaBuec edpdoewc kai o diaoTaosic Tou 100dUVapouU
"aBaBouc" BspeAiou. ©a npenel va TovioTel OTI gTa oYXNpaTa auta B
kat L givar ot 3ia0TACEIC TOU NEPIYEYPAUPEVOU OTNV opada nacodiwy
BepeAiou (npopavwg  OIaQOPETIKEC  and TIC JiaoTacel NG
NaCCAAOECXAPAC). ZUYKEKPIUEVA Eivar:

B = (m-l)s+d ka1 L=(n-1)s+d

ITIC napandvw OXECEIG €ival S n anooTacn TwWV KEVTPWY TWV
naccdAwv kai d n JIAUETPOC TwV NACCAAWY M Kal n 0 apiBudg oTnA®Y
KAl CSip@V TWV nacothwv. Mpogavwe yia va eival B<L Ba npng

m<n.

Eivar npogavég 6T o nepintwon &1adoxnc appwdov  Kai
apyIAIkoOV OTPWOEWY 01 D1aoTaceig B*, L*, npoodiopilovTal ouvapThoE!
Twv B,L pe napadoyn diavoung Aoyw TpiBwv UE KAion 1:4 (opilovTio-
KATAKOPUPC) HOVO OTIC AUPWOEIC OTPWOEIC.
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