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Alara&sic Eupwkmwdika EN 1997-1

Ultimate Limit States — Opilakég kaTaocTaoeig AoToxiag

ULS EQU (loss of equilibrium of the structure or the ground, considered as a rigid body,
in which the strengths of structural materials and the ground are In providing
resistance)

ULS GEO (failure or excessive deformation of the ground, in which the strength of soil or
rock is significant in providing resistance)

ULS STR (internal failure or excessive deformation of the structure or structural
elements, including e.g. footings, piles or basement walls, in which the strength of
structural materials is significant in providing resistance)

Toixol avTioTNPISNG

‘EAgyxol:

« Avarpornng ULS EQU
« OAioBnonc ULS GEO
« [eviknc euoTabelac ULS GEO
« AldTOPWV ULS STR
« @gpouaac IkavoTnTac ULS GEO
« Kabilnoswv SLS
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Alata&eic Eupwkmwdika EN 1997-1
‘EAgyxog Avarporric — ULS EQU

Table A1 Partial factors on actions () Table A.4 - Partial factors for soil parameters(x)

Soil parameter Symbol Set

Permanent
Unfavourable®
Favourable®

Vanable
Unconfined strength
l ' =1 4 _._a' i .
Jnfavourable Weight density

Favourable®

This factor is applied to tan ¢
i

Destabilising

Stabilising
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Alata&eic Eupwkmwdika EN 1997-1
‘EAeyxog Avatpotriic — ULS EQU

Table A.13 - Partial resistance factors () for retaining structures

Bearing capacity
Shding resistance

Earth resistance

‘EAeyxog Avatpotriig — ULS EQU (DA-2* : AT+M1+R2)

paoceig avtioTaong
T e e e I O Y
“ oo | s | o | o ro o]0 s
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Alata&eic Eupwkmwdika EN 1997-1

‘EAegyxog @l - OAicOnong — ULS GEO

Table A.3 - Partial factors on actions () or the effects of actions ()

Table A.4 - Partial factors for soil parameters()
Action Symbol . Soil parameter Symbol

Pemmanent | Unfavourable
Favourable
Vanable Unfavourable :
I: Unconfined strength
Weight density

This factor is applied to tan ¢
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Alata&eic Eupwkmwdika EN 1997-1

‘EAegyxog @l - OAicOnong — ULS GEO

Table A.13 - Partial resistance factors () for retaining structures

Symbol S .t
B

‘EAgyxog @l - OAiocOnong — ULS GEO (DA-2* : AT+M1+R2)

Moévipeg Apdoeig MeTaBAnTég Apdoeig Edagikég MNMapdaueTpol
s | 10 | 15 | o | 1o 10| ro] 0] 1e | 11 _
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Alata&eic Eupwkmwdika EN 1997-1

‘EAegyxog Nevikng EuotdBelag — ULS GEO

Table A.3 - Partial factors on actions () or the effects of actions ()

Action Symbol

Table A.4 - Partial factors for soil parameters(x)

Permanent | Unfavourable

= . , Soi a & )
Favourable 1 1 il parameter ymbol
Vanable Unfavourable 1

A2

-
’ Angle of shearing resistance® -n 125
Undrained shear sfrength -n 14
Unconfined strength -n 14
Weight density -n

This factor is applied to tan ¢
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Alata&eic Eupwkmwdika EN 1997-1

‘EAeyxog N'evikng EvotaBeiag — ULS GEO (DA-3 : ATR A2+M2+R3)

|
| Mévmag Apdoalg MamB)\nTég Apdcalg E6a<p|Kég I'IapdpsTpm

n—
o | w0 | a0 | weaio
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NMapadeiypa Zxediacpuou Toixou AvTioTnPIENG
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ol /
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Eioobog Ifipayyag ZupTol
Toixog Avnomipifng TI1 - Erankég Fuvbrxeg

I eupespia Mpofiduorog ERammTes Y Ak
¥ o Tobgou, H - & Bapog Emiyong =
me, Tolyou (kopugs)), W= L . Bapog Efwr. emiywong ="
lom puokoh sbapoug (o) ©. Bapog EEwrepiig emy. =
B0 Depedkuan, 1 . Bapog O/E =
Mg Meliboy, HE = L Zunvreheomic DEfoeus =
Wik Efogic, LT = . Munia & eowr.(deg) =
Feryoe Tobgou (Bdon), W= - Zuvoym o (youw wh,) =
Mo Exsopgle, LH = &  Tuvrekeoric Naf OB K (gfur ) =
Nuwia & ££. (deg) =
Yoo Dy, H = . ZREN © eEwr, =
Mdmo; Tolyow, B = X FMunia @ édpaong (deg) = 33.00
oy © EDpaomg = 5.00

At otehbopamn EXEENTPOTTG = <034
EuwTeh. Ao Ohiod. Fs = . ol = 71.16

Euveeh. Aog. Avarp. Fo = ol = 154,003

Mhéreg | . | Ho poxhef. | Pemi Aw.
(1} Efgucen 1.8 4.58 1322
(2} Em hguarn 2.1 ) 480 0
(3} Kopgic 0.3 3.25
(4} Kopgaod | 0.6 | 3.60
(5} Baon 2.4 3 2.7a

{6} Efagoc, Eur. 3.1 1.55
Pd_h 2897

d w 5.50
Pr h X 0.30
Pr_w . 0.00
5




Eicobog Infpayyag Zuptol
Toixog Avnompifng TE1 - Eewopkéc Zuvixeg

TEwmrpks Npofidjganog

Yoo Tobpoy, H=
i Tolou (xopugd), W

ko sy ol efidpoa, (o)
Babo Cepshkeong, D=
Mo Medihou, HE

BjEos FEoie. LT =

Ménge; Tobpow (Paon ), W=
Rjaran; B, | H

o (e, H »
Thkdics: Tokou, B =

Ay ok fopeng

Luwmeh, Ao Cliod_ Fs =
Euvieh, Aog. Avimp. Fo =

Y

ERdTTES Y MEGN
@. Bapog Emiywong =
. Bapog Efun, emigwong ="
& Bapog Efwrepmic emy. =
Bapoc O/E =
Euvteheommg DenoeEuN =
lNurda & eowr. (deg) =
Zunvoyr © (Yo wi ) =
TunvreAeoTic Mof. 08 K (efur. ) =
Munia & ££. (dog) =
Ewnoyr © EEWT, =
Munia  Ebpaorg (deg) =
Linvoyi c EBpaons =

EXEEVTROTTTG =
ol =

g2 =

poyAof.

(1) Err bgaxom

4.59

{2) Em boon

2.1

4.80

() Kopyic

0.3

325

(4} Kapyaic

0.6

3.60

{5) B

3.9

{&} Eiopos Bt

31

1.55

Ak

3.56

|Fd\r

2.

| Fr h

0.30

0,00




EiocoSoc Inpayyac Zuprol
Toixog Avnomping TE1 - Evankég FuvBnkeg

EN1997-1 B
Fewperpha NpopAdgaaiog Bidmmres YAmun i H
¥ og Tobpu, H B @ Bapog Emiywang = 20 H 3 ¥
Mkngo; Tofeou (Kopuprd), W = 0.3 @. Bapog Efwr. emjwong =" 5 | Py B
Kkl puomkod shapou (o) 0 @. Bapog Efurepig emy. = : p
Béfloc Sepehiwonc, [ = 0.8 Bapog O/E = 25 | _.‘___._;:-r: dv
T Mo, HE = 0.9 Lwvreheorg OBfoeuy = 0.295 & |4 | dh
Miykoc Eooghc, LT 31 Tunia & eowr. (deg) = 22 L i L
e Tobgu (faon), W = 0.9 Fuvoyn © (yarovwd ) = (1] ! 1 g HE
Mo Eooge LH = 1.5 Ewreheom Nab. 06K (efun.) = ‘If o = | o
Tuwia & €5, (deg) = 2 e
Yopoe DOfaei, H = 8.9 Twvoyl © efur. = & T
Ihdmog Toiyou, B - J 55 Munia @ éBpaocng (deg) = 33.00 T
Euvoyi ¢ Edpaong = 5.00 lJ |J Ll Llg
| N miri
H z q S s
. = max
O)\IOGHOI‘] : Hap:a<Hgst.g QAAOYN B anomponyes 0.4 E
Avatponn: Mgy, q>Mggt;q 2= 15403 T3 A
Mikarog | Yysog Y v H awmor.  H_ouwmp. | poxhop. | Powrg Avr. | Pomrg Avarp. AVCITpOI'lI"] .
(1} Em 1.8 B 20 288.00 4.58 1190 — c
E: mﬁ: = e s : Mstb;d:%((l)-?gki) ?(i]+ B
13} Koyt 0.3 8 25 B0.00 3.25 176 dst;d™ ( 0 ki) Xi ( 0 ij) Xj
{4} Koppig 0.6 8 25 &0.00 360 194
{5} B 5.5 0.8 25| 12375 2.75 306
(6) Edapog Exur. 3.1 0 o 0.00 1.55 o
Fd_h 292 48 2.87 707 Pd= 2336685
v 87.53 5.50 433
Frh 0.00 0.30 0 Pr=" 0
Fr v 0.00 0.00 i} O)\io-eno-n .
= — TP e —7 1 He;g=2H,/1.10.4V,
M 61928 | 24171 3.08 Hast:,a=2[(1.35Hg 1) +(1.5Hq \;)]
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MNapadeiypa

KATOYH TOIXOY T2 1

K1 . K2
x=270725.42 ) x=270740.34
y=4410657.27 | l y=4410655.76

I
K41 -

x=270724.91 x|\q
y=4410653.31
| 15.00 - K3

! | T «=270739.64

) y=4410650.30
QIA
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MNapadeiypa
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)

. . 0.00 2.00 4.00 6.00
| | | | \ | \ |
force), Loadcase 1 I.B+HILB.GAIWN . . area load (force), Load & 3 EMERGHTIKES OTHISIS
= unit) in glekal & (Unit=100.0 kN/m2 Y y 41 em 3D = unit) in glebal ¥ (Unit=21.1
(Max=180.8) a/mz T===) (Max=47
a
=1
/:; —
=
|
=1
=1
o =
i
a
=1
w ]
' 18.
=
=1
2
1
=
=1
e
' -
18.9
0.00 2.00 4,00 6.00 g.00 m 0.00 2.00 4,00 6.00
| ] ] ] ] | | | 1
; Rrea load (force), Loadcase 4 OTHISIS SLW 60/30 ’ » Area load (force), Loadcase 5 SEISMOS +Y s (1 cm
IL " {1 am 3D = unit) in global ¥ (Unit=2.00 kN/m2 ‘E:-':"Il F 3D = unit) in global ¥ {Unit=B.44 kN/m2 -D"

(Ma 8.9)




n.oo 2.00 4,00 5. [ L Q.00 2.00 4.00 B, 00 .00

lower Cross ceinforcemants (2nd laver) from middle . . 0 » lower Cross reinforcements (2nd layer) from middle

r/_"' of element, Design Case 2 , From O te 26.4 step X+ 0,502 ____”:' of element, Design Case 1 , From 0 to 13.4 step
.64 cmZ s 5o+ 0K 1.34 cm2/m
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MNapadei
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NMAnpnc aAAnAenidpaon

JOB TITLE : Retaining Wall, Tunnel S21 entrance
FLAC (Version 6.00)

LEGEND

7-Apr-09 11:23

step 28248 |- 2.000
-2.222E+01 <x< 2.222E+01
-1.372E+01 <y< 3.072E+01

Maximum principal stress
-6.75E+02
-6.00E+02
-5.25E+02 | 1.000
-4 .50E+02
-3.75E+02
-3.00E+02
-2.25E+02
-1.50E+02
-7.50E+01
0.00E+00 | 0.000

Contour interval= 7.50E+01
Extrap. by averaging

Beam plot
Exaggerated Disp.

Magnification = 5.000E+01
Max Disp = 2.412E-02 |_-1.000

GeoStatiki SA Consult. Engineers
3, Sapfous str. Thessaloniki GR

LYAHa 9.25. AmaIKOVION I00TIPWY PEYVIOTWY KUpiwy TAoEwY aTo £00(poC KOITNC EIKOVC
TOU TTOPOUOPPWUEVOU PopPED TOU TORYOU
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NMAnpnc aAAnAenidpaon

JOB TITLE : Retaining Wall, Tunnel S21 entrance (*10M)

FLAC (Version 6.00)

3.000

LEGEND

7-Apr-09 11:30

step 28248
-2.222E+01 <x< 2.222E+01
-1.372E+01 <y< 3.072E+01

X-displacement contours
-2.25E-02
-2.00E-02
-1.75E-02
-1.50E-02
-1.25E-02
-1.00E-02
-7.50E-03
-5.00E-03
-2.50E-03

0.00E+00

Contour interval= 2.50E-03
Beam Plot

Shear Force on

Structure Max. Value
#2 (Beam) -2.982E+02

kirSEC€8Rsult. Engineers

3, Sapfous str. Thessaloniki GR T
-1.250 -0.750 -0.250 0.250 0.750 1.250
(*10M)

IXAMa 9.26. AMEKOVION ICOTIHWY PETOKIVI|OEWY ToU £0GQoUC Kol OIGy paupo TEPVOUCWYV
OUVAUEWY OTOV KOPUO KOl TO TTEAPCT TOU Toi¥ou
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NMAnpnc aAAnAenidpaon

JOB TITLE : Retaining Wall, Tunnel S21 entrance

FLAC (Version 6.00)

LEGEND

7-Apr-09 11:42

step 28248
-1.211E+01 <x< 9.133E+00
-3.315E-01 <y< 2.091E+01

Max. shear strain increment

0.00E+00

5.00E-03

1.00E-02

1.50E-02

2.00E-02

2.50E-02

3.00E-02

3.50E-02

4.00E-02

0.600

Contour interval= 5.00E-03
Extrap. by averaging
Beam Plot
Moment on

Structure  Max. Value
#2 (Beam) -1.199E+03
Beam Plot

GediamRatsA CBnsult. Engineers
3, Sapfous str. Thessaloniki GR

-0.600 E 0.200

IxAHa 9.28. Amaikdvion I0oTIRWY OITUNTIKWY TTOQOUOPEUWOEWY Kol didy po o
KOUTTTIKWY pOTTWY OTo TTEAUO KOl TOV KOpUO Tou Toiyou
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Exfpa 9.27. TEwUeTpikd sapakTnpoTikd Ko oTTAITUol TTEpUYGTONY o OTr ofpayya 21
g Eyvatiac OGol, arn BEon peyioTou Dyoug
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