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BHMATA 2XEAIAZMOY

0 KaBopIouOg £da@IKwy 101I0TATWV (Y,C,P), KATAVOUNG
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" “DESIGN WATER PRESSURE

i J
h v X
i
/ Unet
d
Utlow Vo (i) Ufow Yw (h+d) sand or silt interlayers
W convey water at
Porewater pressure=(hydraulic head-elevation head)yw nydrostatic pressure to
Uf=[2(d+h-j)(d-i)]*yw/(2d+h-i-j) base of wall
(a) Gross water pressures (b) net water pressures
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E =0.5%y*k _*h2-2*c*Vk_*h +p*Kk_*h

(2), (3) ATAn avTioTpien, TOPAUOPPEOOT 6TO LECOI0 EAEVOEPO TUN LA
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0p1LOVTIOL LETATOTION
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Babuod otatiknc aoplotiog
* Y10 v TEPO PaOuUd aoplotiog
XPNOT VOLOYPOPTLOTOV

[BN. rEQPTIANNOY |

(1) & (2)

OTATIKO, OPIGUEVA, CUCTIUOTA

. ZH=0, V=0, SM=0

= (1) TMpOG TAKTOUEVOS TOTX0G

* LEYAAEC POTEC TAKTMOTG

* peyaAo Pabn Eumndng

* LEYAAEC TOPOLOPPDOGCELS TNV
KEPOAN

: (2) avtiotpién, erebBepn

£0POGT GTO £00UPOG

* QUPLEPELGTT) 00KOC
@OPTILOUEVT ULe TNV wOnon
YoV (CMUELD £0pACTIC=KEVTIPO
Bdpovc empavelac aviiopacnc)
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._.influence of wall flexibility on pressure distribution

e ARTH AND FIXED-EARTH CONDITIONS

Free earth support conditions- Propped wall

* not sufficient embedment to
prevent rotation of the toe of the
wall

 wall in equilibrium with idealized
pressure distribution shown

i e e s e s s e

]
r

Fixed earth suooort conditions- Propped wall

* increased embedment, below
point C rotation of the toe of the
wall becomes negligible
« a fixing moment is provided by
the large reaction at the back of
~_ the wall close to its toe
.Y

deflected shape earth pressure distribution

-

Overall stability checks in terms of rotation about the prop only applicable to free-earth conditions.
No failure mechanism relevant to fixed-earth. Reduction of design bending moment, deeper
embedment though.



m _s-REE-EARTH AND FIXED-EARTH WALLS -LIMITING

Whe point of collapse)

- for a propped wall, the failure mechanism considered in overall stability
calculations is rotation about the position of the prop, assuming free-earth
support conditions

 depth of embedment determined by taking moments about the position of

the prop _
» for cantilever wall the theo-

retical pressure distribution is
of the fixed-earth form

« at point of rotation full passi-
ve pressure at the front of the
wall and full passive pressure
behind the wall is assumed
 equating horizontal forces
and taking moments about C
defines t and z (2 equations, 2
unknowns)

* simplification: take moments

about C to define do
B.N. TEQPTIANNOY [ | Aerva, 2017 |

Fixed earth support conditions- cantilever wall

deflected shape earth pressure distribution
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(1). Ildxktmwon oto £001pog
embedded cantilever wall

(2). ATAN avTIoTIPIEN, OTAN £0paoT
GTO £00UPOG

free earth support

(3). AN avTioTpiEn, TANPNG M
LEPTKT TAKTMGT GTO £00.(POC
fixed earth support

(4). IHoAlamAn avTicTNPIEN, OTTAN
£0paoT 6TO £00.(POC

free earth multi propped support
(5). IHoAhamAn avTicTnpiEn,
TOKTWOOT] GTO £00(POG

fixed earth multi propped support
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'.-" SHEET PILES

Removable thick sheets driven by crane mounted pile
drivers
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'.l'.DRIVEN SHEET PILE WALLS

REQUIREMENT: solil strength allows driving process
:> via hydraulic pressure or blows

 water tight sheet pile walls

:> metal profiles interfacing to seal against
water

:> profiles can be reused

:> applications to narrow lanes, close to
houses, swage works

B.N. FEQPFIANNOYl

| Aerva, 2017




1 .I.. IMMAXXAAOTOIXOI

Epapuroyn katdAAnAn yio
OVTIGTNPIEEIC TANGIOV KTIPIWV

-LETOKIVIOELS Ko kabilnoelg miom amd Tov Toiyo
EMAYIGTOTOLOVVTAL LE TTPOGEKTIKT] KATAGKEVT

1. "Eyyv101 TAGGAAOL TOL CKVPOOETOVVTOL GE OTEC TTOV
OLOLVOLYOVTUL LE YEMTPVTTAVO

2. O1 0méC GOANVOVOVTOL 1) TANPOVVTOL LE VYPO UEYPL TN
OKVPOOETNON-EAQYLGT O10TAPAEN TEPPAALOVTOC E0APOVC

3. O1 macsoldtorot avtifeta e Tove GaVISHTOTYOVE Kot
TIC GTEYOVOTIKEC TOCGAAOGAVIOES, £YOVV GMUAVTIKA
LEYOAVTEPT POTT AOPAVELNS KUL OVTIGTUGTS
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A/\/\H/\OTEMNOMENOI NAZZAANOI

D/5 - DI4

| 1 | I | I

I'IAZZA/\OI ME KENO METAZY TOYZ

TXIMENTENEZEIZ

OOOI0IC

FAPAZH SELZELN EMIH=H

KATAIKEYHE MAZLAALN KY AINAKCY
MIFDIRAH LA TN




.l'-:&AAHAOTEMNOMENOI IMAX2XAAQOI

ADAIPETH EAADIKCY
YAIKOY MEEA ANOTO

IKYPOAETHEH APAIPEEH
KXY AINARI KDY
MAPEMBAHMATCE
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1 KTIPIO 1

70000 m? ypageia
12 6pogol

3 6poPoI UTTOYEIOI
9m x 9m kavvapocg

TTACOAAWY
dlappayHa- TOiIXOG
TIKOC TOIXOG .
-
(secant ;
pile wall) MNKUVCIOHETPO
[ ——TmeOMETPA
HETPNTES
TACEWV
™~
Mikpoi raocoalol o [Tdooalol atrd PTTeEVTOVITN
arro mponyouuEvn D =1.2-2.4m (SIQUETPOC)
KATAOKEUN L =53m (MAKOC)
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| B Northern diaphragm
Cut and cover wallp‘
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AvOymon €00.9ovg 6t Pacn EKOKAPNS

2.Y.0.

OlA@PAYUATIKOG TOIX0G
TTayxoug 60-100cm

&pyIAOC avTIPNOEG

EKOKOQPN

Baon
u b TTACOQAOI QvTiOTAONG OTN METAKIVNON TOU £DAPOUG

avuywan €dagpoug
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',-" MMAZEAAOZANIAEL

MegB00o01 VITOAOYIGLLOV
© Mz¢éBodoc opraknc actoyiog m.y. Weissenbach,
Brom, Blum
® Elootwég néboodor m.y. Sherif, Wemer

0 Awppon €0apovc o€ 0A0 T0 AO0C TOV TAGGAAOV, OEV
TPOGOUOLWVEL TN QPAGCT) AELTOVPYING (TOUPALOPPOCELS)

® FElootikn enilvon 00ko0 611 @AGT AELTOVPYING-KOAT
TPOGOUOIMON Yo 0pOT) ETAOYT GLVTEAEGTOV MONGMC
TOV E0Q(POVG
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',-" YIIOAOTIEMOZX ENTATIKOQN MET'EOQN

0 Koatdotaon Agttovpylog: OPLo ETITPETOUEVOV
TOPOULOPPOGEMV, N TACE®V TOL UTOPOVV VOl
EMNPEAGOLV TO VALK KOTOGKELT|C

® Koatdotaon Oplokng 160pomiac: CUVIEAEGTEC
AGQAAELOC OGTE M TOAVOTNTO AGTOYL0C
eAOIGTOTOELTOL

H1 Katovoun wbncewv o kotdotoon Asrtovpyiog

B.N. TEQPTANNO Y [ Aefva, 2017




m Rotation about the toe of the wall

mobilizes the peak stress ratio
near the top. With further rotation
the soil near the top deforms past
peak, while material lower down
mobilises peak strength.

Rotation about the top of the wall
causes the shear to be
concentrated in a band simulating
wedge sliding.

Wall translation resembles the
linear pressure distribution
developed by Rankine.

B.N. TEQPMIANNOY I

rotation

Shear
strain
decreasing
with depth

'-"IIDassive pressure distribution with wall movement

pressure on wall

%
Shear

strain
decreasing

translation

™.
A NP4

| Aerva, 2017




'-";\ctive pressure distribution with wall movement

= Rotation about the toe of the wall pressure on wall

mobilizes the active state stress ratio \
near the top. At large deformations ~—\| ¥ VJ
earth pressure approaches a straight \ .
line distribution (Ka or Kp in previous z Ka Ko
slide) __
= Rotation about the top of the wall ~ \{ .
mobilises active stresses near the |
bottom of the wall. z \ Ka \ Ko

m  \Wall translation resembles the linear
pressure distribution developed by

Rankine. \
Z \ Ka K

0
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',-" LIMIT STATE DESIGN

m  SERVICABILITY LIMIT STATE DESIGN: ensure a specified
threshold deformation is not exceeded and stresses applied to the
construction materials will not affect their durability

® ULTIMATE LIMIT STATE DESIGN: factors of safety so that
probability of collapse of the structure acceptably small.

(a) limit equilibrium (b) working condition

B.N. TEQPTANNOY [ Aefva, 2017
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NAHPQZ MAKTQMENOZ TOIXOZX (H<3u)

< 0BewpnTikd OonuEio TTAKTWONG KOVTA OTOV TTOdA

< UTTOAOYIOHOC BABoUC EUTTNENG BEWPWVTAC POTTEC WG TTPOC
; TOV TT00Q, TTPOCAULNON UE EVa EUTTEIPIKO OIOPOWTIKO

| OUVTEAEOTN
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Kad

TOIXOZ ME ANAH £THPI=H & EAEYOEPH EAPAZH

< Babog éutrnéng (t) opileTal pe ICOPPOTTIA POTTWV
WG TTPOG TO ONHEIO ayKUpwonG. looppoTria
OuVApEWYV opilel TNV dUVANN AYKUPWONG
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Zratikd

- poviéde

Ty To npayparicd
FTTY ogpefo wdwromns

chvar raund dresa KP =

TOIXOZ ME AINAH 2THPI=H & NAHPH 'H MEPIKH
NAKTQZH

< 0BewpnTikd onuEio TTAKTWONG KOVTA OTOV TTOdA

S TTAvw atTo OnUEio NNOEVIOUOU TWV POTTWYV EVEPYOUV TTANPEIC

EVEPYNTIKEC KAl TTAONTIKEC WONOEIC.

>

)

KATW a1rd aUTO TO ONUEIO AvaTITUCCOVTAl TTABNTIKES
wONoe€IC OTTIOBEV TOU TOIXOU KOl EVEPYNTIKEG EMTTPOODEV.
T0 BA60C¢ £utTNENG utToAOYiICETaI YIa DOKO £dpaldueEvn OTOV
TTOdA KAl oTNPICOPEVNG OTO ONUEIO ayKUpwaong Kal
TTpocaucaveral Katd 20% O1Tw¢ Kal oTov TTPOBOAO.
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0 IIOAAAIIAH ANTIZTHPIZH - AIIAH EAPAXH'H
INHAKTQXH

Al evaerjpily, wdiw anldy (Spacn i ndxtwary
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Karavoun wlnoceswv kata Peck

; = M£B0B0C apBpWOEWY (ApBPWOEIC O€ OAEC TIC OTNPIEEIC TTANV
=—N TNG TTPWTNG KAl ETTIAUCH AP@IEPEIOTWY DOKWV. ATTO TN
=—- \ | XaunAOTEPN OTNAPIEN KAl KATW O TOiX0G Bewpeital atrAng oTrpIgng.
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= M£B0B0C TNC oUVEXOUC BOKOU £8palONEVNC OTIC OTNPIEEIC KAl
MIa BewpnTIKr OTAPIEN KATW ATTO TO ETTITTEDO EKOKAPNG OTO

ONMUEIO HNOEVIOUOU TWV ATTOUEIWMEVWYV EVEPYNTIKWY WONOEWV,

emiAuon katd Cross, Kany, K.ATT.
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" VNTEAEETEL AX®AAEIAL

n Xxpnon toug Bacicerai:
[X> oTNn HEIWON TNG AVTIOCTAONS TWV TTABONTIKWV
wolnoewv

X> oTn pEiwWoN TWV TTOPAPETPWYV AVTOXNG

TEPIOWPIO AOPAAEING OE aoTOXid
AOyw aeBaloTATWYV T1.X. YITOOKA®N,
KOTOOKEUOOTIKES OTEAEIEG

N MeTd TNV £QapPOYr TV CUVTEAEGTWY TTPOadIopileTal To BABOC
EUTTNENG WOTE Va €Ca0@AAIETAI TO avayKaio TTEPIBWPIO aOPAAEiag
o€ aoToXia
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" Y YNTEAEETEE AS®AAEIAL (1/4)

X> 2uvreAeoTng Mabnmikwyv QBnoewv F,=1.5-2

- Potréc TTARpwV TTaONTIKWV WlnRoewv
Potrég TTARpWYV evepynTIKWV WOACewv+PoTT ouvioT. [Mieong vepou

LH oAIKRA evepynTIKAR WONoN

1
P L <= * (R ¥ L)

P

B.N. TEQPTANNOY [ Aefva, 2017




" Y YNTEAEETEE AS®AAEIAL (2/4)

X> ZuvteAeOoTAGC ATTOMEIWHEVWY MTaONTIKWYV
Q0noewv F,=1.5-2
PoOTTEC aTTOMEIWPEVWY TTABNTIKWY WOACEWV

POTTEC QTTOMEIWPEVWY EVEQYNTIKWV

H potrl TWV amToHEIWHEVWYV
EVEPYNTIKWV WONOCEWV

VAN

(Pa*La+Pan*Lan) (Ppn*Lpn)

1.
F
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> AlopOWTIKOG 2UVvTEAEOTNG AT@AaAcgiag F,

- Potréc ouvioTapévwy TTaBNTIKWY wONoewv

Po1ré¢ ouviOoT. evepynTIKWV wlnoewv+ouvioT. lNieong vepou+eg. opTiwy

2UVTEAEOTHG AO@AAEING

P.*L
F — pn pn
r * L + I:)an2 * Lan2

anl anl

1 un ouvekTIKO £€6aPOC
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ﬁ> KOTAVOUN WONOEWV KATA TO OXEDIQOMO UE F, yia
TTOOOCAAOTOIXO HE ESWTEPIKA KATAVEMNMEVO POPTIO
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" Y YNTEAEELTEE AS®AAEIAL (4/4)
>X>2uvTteAeoTiGg AvToxng Edagoug F,

t%{>Flpocri5|opi§.¢:Tou TO avaykKaio BaBog Eutrnéng
WOTE N AVTOXK TTOU ATTAITEITAI ATTO TO £00@OG
oTNV KATAOTOON OPIAaKAS IcoppoTTiag P "L, §EvF =0
gereEPVA TO 1/F, ; TTPAYHATIKNG AVTOXNG

TOU £0d@OUG

avToxn £6a@IkoU UAIKOU
tang 1 MN OUVEKTIKO £€D0POG

s = tan ¢, CD"m=wa|’a JIATUNTIKNAG AQVTOXNG OTNV
fim KATAoTAON OPIOKAG ICOPPOTTIOG
S
F, = = : Eptrodidduevn otpdyyion

ulim

c == g, =tan"(tang/F)),F,=F, =12  EAelBepn aTpdyyion

m ]
C
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" MEOOAOI YHOAOIIZMOY

2& KOOe nEBODO epapuOleETAl EVAG TWV AVWTEPW
OUVTEAECTWV:

X> oTig TrTapapéTpoug avroxng (F.)

X> oTig potrég euoTabelag (F, F, Fyp)

CIRIA,

Kavoviouog CP2,
British Steel Handbook,
MéBodog Rowe,
Aavikoi Kavoviouoi.
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" MEOOAOI YIOAOIIEMOY - CIRIA

TOIXOG AaTTANG OTHPIENG:
>X>Y1roAoyiopog Badoug Eutrnéng yia
 F=2 A F,=2
5 UTTOAOYIOHOG KOAUTITIKWY POTTWYV,

TEMVOUO WYV Kal SUvVauNG ayKupiou
oTNV KATAoTOON aoToyxiac

5 Tpooau{non dUvaung aykupiou
Katd 25%

B.N. TEQPTANNOY [ Aefva, 2017




" MEOOAOI YHOAOIIZMOY - CP2

X>TOiX0G ME TTAKTWON N EAEVOEPN £EOpaoN:

>X>Y1roAoyiopog Badoug EUTTNENG yia ToiXoug HE
eAeUBepn €O6paon

 F,=2

5 UTTOAOYIOHOG EVTATIKWYV MEYEOWYV
oTNV KAatadoTaon Asiroupyiac

ﬁﬂaennkég wenoeig diaipouvTal e F;

5 MEiWOoN POTTWYV KATA 25%

© mTpooau¢non dUvaung aykupiou
Kata 15%

B.N. TEQPTIANNOY | | A@rva, 2017




'.l'. BRITISH STEEL HANDBOOK

>X>TOiX0G ME EAEVOEPN EOpaON:
>X>Y1roAoyiopog Badoug EuTTNENG

(£ Fpp=2

5 UTTOAOYIOHOG EVTATIKWYV MEYEOWYV
oTNV KATACTAON aoToxiac

@ MEiwon poTTwV PEXPI 25% avaAoya
ME TO OXMO TOU TOiXOU

5 OUVAMN aYKUPIOU XWpPig OUVTEAEDTN

B.N. TEQPTIANNOY | | A@rva, 2017




'.-" ME®OAQOX ROWE

© OUVTEAEOTEC WONOoN¢ katda Coulomb
5 EVEPYNTIKEG WONOEIg 0=2/3*¢@
5 TaOnTIKEC WOROoEIg O=0

5 UTTOAOYIOMOG EVTATIKWY HEYEBWYV OTNV
KaraoTaon Asiroupyiag , F,=1.5

5 HEIWON KOAUTTTIKWY POTTWV

5 gmauénon duvaung aykupiou

B.N. TEQPTANNOY [ Aefva, 2017




" “KANONIZMOI AANIAE

x> nEBodog Hansen, gutreipiki pEBODOG

KOTOVOMN EVEPYNTIKWV
wlRoewv TTapaBoAIK G HOPPNG

BG&Bo¢ £pTTNENG aTré 1I00ppOTTIa
Ouvdapewyv avrtidpaon oto B
(evepynTIKA+Opdaon
QyKUpPiou)=1radnTtikr duvaun

mwpocauinon BdBouc Katd 2

gVEPYNTIKES 5=0, TTaONTIKEC WOATEIC
0=1/2*¢@

EVTATIKG JEYEDN
EAAOTIKI) OOKOG PE OTNPIEEIC OTA
B & A Kal OpTION ME TO
OIAYyPAHHA EVEQYNTIKWYV
wlRocewv

Ocawpra

N
/7
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" EPMANIKEE OAHIIES

m [0 mpofoio xatavouny Coulomb, yia otnpieic
avaKaTovoun wbnceewv

B [ToOntikéc mONoElC Le CLVTEAEGTT AGPAAELOG
Frp=1.5.

m BaOoc éunmnéng katd Blum v Lackner ko emowEdveton
Kota 1.2 ~ 1.6.

m Evrtatucd peyedn vroAoyilovtol 6€ KOTAGTAON
Aettovpylog

m Emitpenoueveg taoelg petwvovral kotd 15~30%

B.N. TEQPTANNO Y [ Aefva, 2017




ME®OAOI 2XEAIAXMOY KAI EIII TOITIOY
METPHXEIX

m 2uvN0mc 01 LETPOVUEVEC POTTEC EIVOIL LIKPOTEPEC, KOl
Ol LETPOVUEVEG OVVAUELS OYKDPWOONG UEYOAVTEPEG,
amo TIC TIEC TV HEDBOOWMV GYEOIOG OV

B O1 Beopntikég uEBoooL LTOAOYILOVV TIC POTEC Kol
OLVALELS OTNV OPLOKN 1GOPPOTLO, LE 1] YOPIC
GUVTEAEGTEC OGPAAELOG

m Eni tomov oty katdoetacm Asttovpyiac ol wOncelc
OEV AVTIGTOLYOVV GTNV OPLUKT] KATAGTOCT] OVTE GTIC
Kotavopuéc Tov ueboowv. Kapio pébooocg oev
TPOGOUOIMVEL TOV TPOTO KataoKELNC .Y IIpoEviaon
VTP OMV

[B.N.rEQPHIANNO Y [ Aefva, 2017




" ANAAYZH ME IEIEPAZMENA ETOIXEIA

m [Ipocouoimvouv v TOAOTAOKT GUUTEPLPOPA TOV
£0G(POVC (oYEoN TAGEDV-TIAPALOPPOCEWDY),

B TNV GAANAETIOPACT] E0GPOVG-KUTAGKEVTC,
B TIC PAGELS KUTOOKELNG,

B TNV 0PYIKT] GUUTEPLPOPA TOV EO0APOVLE TPV TNV
EvapEn TNC KATOOKELNG.
> Atedidotata 4mievpo oToryEin TEPLYPAPOVY TO £00(POG

KOl LOVOO1AoTATA, TNV TaccaAocavioo. IIpocouoimon
EKOKAPNG LLE APULPOVLEVO GTOLYELN

B.N. rEQPTANNOY [ Aefva, 2017




= ._-Hpocso Lol POPEN EOAPOVC-TTAGGUAOTOLYMV-
VTN PiomV

® TAYTHXH METATOMIZEON
~  EIAIKH YYNAEZH ENAGHYE MEZQ ZYNOXHZ KAl TPIBHZ

MAHPHZ TAYTHXH METATONIZEQN & ZTPOOHX
+ XTHPIZH: AEEMEYZH KATAKOPY®OY BAOMOY EAEYOEPIAZ

){» XTHPI=H: AEXTMEYZH OPIZONTIOY BAOMOY EAEYOEPIAX

[BN.TEQPHIANNO Y [ Aefva, 2017




" ANAAYSH ME IIEIEPASMENA STOIXEIA
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[Meplox€c aoToxiag (x) ouupwva e 1o KpITiplo Mohr-Coulomb
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" ANAAYSH ME [EIEPASMENA STOIXEIA

Katavour d1atunTIKWV TAOEWV

ZWVEC QUCNMEVWYV DIATUNTIKWY TACEWV

B.N. TEQPTANNO Y [ Aefva, 2017




" FANAAYTIKO TIPOIPAMMA ReWaRD

p AN Bpetavikoi Kavovigpoi, CIRIA 104, Eupwkwoikag 7, |

e earth pressures as built

EQQ@IKEC TTIECEIC UE DEDOPEVOUC CUVTEAEOTEC QOPAAEIQG.
Toixoc €ite aoTaBNG (UIKPO BABOC £UTTNENG) €iTE EVOTAONC
(IKavo BaBog £uTTnENG)

| > « earth pressures at minimum safe embedment
Meiwan BaBoug EUTTNENG £WES OTOU OI EQAPIKEG TTIECEIC ME

YTOAOYIOHOG  5¢501¢vouc GUVTEAEOTEC OQAAEITC EEI00PPOTINOOUY
EvTaTtikwv
MeyeBwv  earth pressures with maximum safety factors

AUZNOoN TWV CUVTEAECTWYV AOPAAEIOC WOTE va eCcacPalileTal n
ICOPPOTTIA HETAEU TWV €DAPIKWYV TTIECEWV YIa TO O0BEV UKOC
TOiXOoU

« earth pressures at failure

Meiwon YAKOUG TOiIXOU WOTE 01 EDAYIKES TTIECEIC va €pBouv o€
|I00PPOTTIA XPNOIUOTTOIWVTAG HOVADIAIOUG OUVTEAEDOTEG
ao@PaAeiag
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" ANAAYZH TOIXON

Toixoc¢ TTpooAoc cantilever
e TTANPNG N MEPIKN TTAKTWON
(fixed earth support)

B.N. TEQPHIANNOY I

a
BN |

Toixog Je Eva TTITTEDO
Avtnpidwv_single- propped
* ATTAN) OTAPICN KOl
eAeUBePN £0paon (free
earth support)

| Aerva, 2017




" ANAAYZH TOIXON

Simply
| supporrted
" Simply
supporrted

o

,.f" g Propped-
/ . cantilever

| \\x
i / ¥ \\\

Toixoc¢ pe TToAAaTTAG eTTiTTEdO avTnpPidwyv_Multi-propped
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" OPIAKEE KATAXTASELE

m ULTIMATE LIMIT STATE DESIGN: factors of
safety so that probability of collapse of the structure
acceptably small. Stability assessed using deformation
(FEM techniques) or limit equilibrium analysis
(determination of disrupting and resisting forces about a
potential failure surface as in slope stability)

B.N. TEQPTANNOY [ Aefva, 2017




" EAEIXOI EYETAQEIAS TOIXOY BAPYTHTAZE

* 'EAeyyoc pépovoag tkavotnytas (0plokov popTiov) Tov
£00.(pov¢ otn Pdon Tov TolYOoV.

* 'EAeyyoc eoTeptkmv ovvduswy (pomwv KAUYNC, TELVOLCOV
OLVALE®V, O.EOVIKOV OVVALE®MV) GTOV TOTYO.

* "EAeyy0C T0L OAOVL GUGTNUOTOC EVAVTL KIVOUVOV GOVOAIKNG
actdbeiac (TOmov oAMcOnong Tpavoig).

* 'Eleyyoc kabilnoemy Tov TO1Y0L Kol TOL avTIoTNPLLOUEVOL
£00POVG.

* "EAeyyoc actoyiog AOY® Otafipmons, voPaviIKiS VTOCKAPHS
GTOV TOOW, TOV TOYOV Kol EAEYYOC TOL TOLYO GE GEIGUIKN
ETMTOVIOY].

B.N. TEQPTANNO Y [ Aefva, 2017




" OPIAKEE KATAXTASELE

m ULTIMATE LIMIT STATE DESIGN: factors of
safety so that probability of collapse of the structure
acceptably small. Stability assessed using deformation
(FEM techniques) or limit equilibrium analysis
(determination of disrupting and resisting forces about a
potential failure surface as in slope stability)

m SERVICABILITY LIMIT STATE DESIGN: ensure

m A specified threshold deformation is not exceeded

m Stresses applied to the construction materials will not affect
their durability

B.N. TEQPTANNOY [ Aefva, 2017




" EYPOKQAIKAE (ENV1997-1)

[MepimmTwoelc A, B, C, oxediaouou o€ oplakn 100pPOTTIO

B A: an®dAelo 6TATIKAC 160PPOTIOC THS KOTACKELNC 1} TOV
£04.(povc. O1 QLVAUELS TOV AVUTTOGGOLY T LAIKY
KOTOUOKELNC, AAAA KO TO £00POC, OLCT|LLOVTEG GTO VU
TPOGPEPOLV AVTIOTACT.

B B: cootepikn actoyio | vepfolikn Topapopemon g
KOTOUOKELNG 1] TOV OOUIK®OV GTOLYELMV TNG KOTA TNV 01oin Ol
OVVALELC TOV OVOTTTOGGOVV TOL OO UK VATKQ E1VOLL
CNUOVTIKEG GTO VO TPOGPEPOLY UVTICTOON.

m C: aotoyio ) vepPoricéc mopapopPOGEIC TOV E8GPOVC
KOTQ TNV OTOi0 1 AvTOYT TOL £0APOVE 1] TOL Ppdiyov v
GNUOVTIKY) GTO VO TPOGPEPEL AVTIGTAOT).
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" “FACTORS OF SAFETY

CIRIA 104

A. Moderately Conservative (Permanent works)

Gross pressure method

Fo=1.2-2.0 for ¢’'=20-30°

Nett pressure method

F=1.5-2.0

Strength factor method Fs=1.2 ¢">30° else Fs=1.5
Action
DESIGN STANDARD Unfav. (permanent) Fav. (permanent)
BS 8002 1.0
EUROCODE 7 A-B-C 1.0-1.35-1 0.95-1-1
Serviceability 1.0
Material Properties
DESIGN STANDARD Yo Ye Yeu
BS 8002 1.2 1.5
EUROCODE 7 A-B-C 1.1-1-1.25 1.3-1-1.6 1.2-1-1.4
Serviceability 1.0

Geometric Properties

DESIGN STANDARD

Unplanned Excavation (Ay)

BS 8002

10% of the clear height/minimum of 0.5 m

EUROCODE 7 A-B-C

10% of the clear height/maximum of 0.5 m

Serviceability

None

B.N. TEQPMIANNOY I
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" EYPOKQAIKAE (ENV1997-1)

B UPL.: aotoyio mov opeiheton oe avantuoooueves mEGELS
TOPWV

B HYD: vdpaviun vrookaen, Siéfpwon ddpovg Adym
VOPAVMKTN G KAIOMC

m KATAXTAXH AEITOYPITAX
(SERVICEABILITY): nopapopemscelg kot evidoelg

GUUOMVO LE TO TPOKABOPIGUEVA OpLa, AELTOVPYIOG,
LOV0010.101 GUVTEAECTEC OLGPAAELOC

B.N. TEQPTANNOY [ Aefva, 2017




" “DESIGN WATER PRESSURE

% ]
h v X
t L
d / Unet
T | Urigp YW (h+dd)
flow Vi () flow
(a) Gross water pressures (b) net water pressures

Porewater pressure
distribution resulting

Porewater pressure=(hydraulic head-elevation head)yw from steady-state
Uf=[2(d+h-j)(d-i)]*yw/(2d+h-i-)) seepage flow-net

(BN, TEQPHIANNO Y [ Aofva,2017 |

Hx=hydraulic head at distance x=-(h+i-j)*x/(2d+h-i-j)




