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Aedopeva

KukAlkn onpayya dtopetpouv D=8m Silavoiyetal oe BaBoc 40m aro tnv endpavela tov edadouc (VPog ano
otePn onpayyac). H Otavoltn Ba eival OAOMETWTN, €VW N TPOCWPELVN) UTOOTAPLEN TtepAapBavel
gektoéevopevo okupodepa C20/25 maxouc 20cm pE PETPO €AAOTIKOTNTAC VWwToU okupodepatoc E=15 GPa
Kol aykupLla oAOowun¢ maktwong 20 prikoug L=5m amo yaAvPa S 500 oe kavvaBo 1.5 x 1.5m.

H yewtexvikn €kBeon €dwoe ta akoAouba amoteAéopata:
v y=23 kN/m3
v ¢=320 KPa
v $=30°
v 6= (1/4)p=7.5°
v E= 350 Mpa
v K, =0.6

H avaAuvon Ba yivel pe 1o kpttiplo aotoyxiac Mohr Coulomb. Oswpol e anotovwon 65%.
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>TadLo 1° —"Opla Ko YEWUETPLO LOVTEAOU

*Oa TIPETEL TOL TIEPLUETPLKA OPLOL TOU HOVTEAOU VO £€XOUV amOoTaon TouAdxLlotov 5-6 D yia amoduyn
boundary effect.

*AuTO Sev LOYVEL yLaL TO AVW OpLo Ttou gival n emipavela tou edAadoug Kal opilleTaL 0TO TTPAYUATIKO U oC.
*Oa TPEMEL 0 AEovac TNE onpoayyac yo Aoyouc eukoAiac va Bploketal oto onueio (0,0).

*Me Baon tng avwtEpw o padoxEC:
v Avw 6plo: +40m
v MAgupikd dpLa: 48m (6xD) £kaoto amo dfova onpayyac
v Kétw 6pLo: -48m (6xD)

JUVETIWC TO TIEPLUETPLKA Opla TOU HovTEAoU Ba opilovtal amo ta onueia:
1. (48,40)
2. (48,-48)
3. (-48,-48)
4. (-48,40)
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>TadLo 1° —"Opla Ko YEWUETPLO LOVTEAOU

1. Boundaries - Add External

2. FpAdOULE TIC CUVTETAYUEVECG KATW SELA Kol PeTa amd KAOe pio ENTER

3. To 1610 yLa OAEC TLC CUVTETOYUEVEG

1 "'|""I""|""I'"'|'"'I'"'|""I""|"'I'I""|"'
24 26 28 20 as 24

Enter vertex [t=table, i=circle, esc=cancel]: | 43,40| | g
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>TadLo 1° —"Opla Ko YEWUETPLO LOVTEAOU

I Phase2 - [Project? - CAD View*] - x
[0 File Edit View Anslysis Boundaiies Mesh Loading Displacements Support Groundwater Statistics Properties Tools Window Help _&x

RN T IL RS

D@ - BREGw 20 w-c-MAdeedeaas Qx| COBFRE 1-[%- h -Na%e|B-002[a8
s v BB YREE(V) B

B®E-swmlsrel0oc|w-Aae dalt] -

. -48,40 48,40

B EN b T H T [ EN P EN E I i T it T T 18
ML‘L‘ | [ Stage 1
Enter first corner of window [esc=quit]
nnen c.n NATA TIRG KA SMAR SOIN| ADTUA AShiAD 01010 20 con
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>TadLo 1° —"Opla Ko YEWUETPLO LOVTEAOU

Boundaries - Add Excavation Tk T T T Tk T T T T T ke T T T T T

Kdtw 6€€Ld matape i yia KOKAO Enter vertex [t=table, i=circle, esc=cancel] : i | *&]

Opiloupe aktiva KUKAov (6g0tepn emdoyn) ko Enter

Circle Opticns

W DN R

Opiloupe kévtpo kKUkAou (0,0) kar Enter
Circle definition method
() Center and point on drde

? >
(®) Center and radius. Radius is: 4 %

Cirde to polyline conversion method

{®) Number of segments: 40

=]
=]
() Approximate segment length: 0.1 EI
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>TadLo 1° —"Opla Ko YEWUETPLO LOVTEAOU

0,0

o




>TadLo 2° —2tadla [NMpooopolwong

*JUVOALKA Xpelalopaote tpia (3) otadia:
1. 1°Ztadio: Nl’ewotatiko Medio (Geostatic)

2. 2°3tdblo: Anotovwon (Deconfinement)
3. 3°3tadlo: TomoBetnon YrnootipEng (Support)

Mpoooxn: Eav n cnpayya SLavoiyetal o€ MEPLOCOTEPES PAOELS, TOTE Ta otadia 2 Kat 3 enavadauBavovral yia tig
dAAec paoeg!!!
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>TadLo 2° —2tadla [NMpooopolwong

1. Analysis = Project Settings - Stages

2. Number of Stages - 3

Project Settings ? X
14 14
3. Ovopdiloupe ta otadLa -
| s -
- Stages
- Siress Analysis 5 Name Number of Stages
- Groundwater
. Statistics 1 | Geostatic 3 Iil
- Strength Reduction 2 |Deconfinement
- Project Summary 3 | 5Su ppgrd Edit Stages

+

=] Insert Befaore

B Insert After

+H

X Delete Stage(s)

* Inserted stages are shown in
red

[ o || cancel
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>Tadlo 3° — Ekokadn

*H ekokadn tng onpayyag Ba npaypatonolnBei oto otadlo tng anotovwong (Deconfinement) mpocoxn va
glpatl og auto ta otado!!!

I8 File Edit View Analysis Boundarie:

Phase2 - [Projectl - CAD View*]
1. Properties - Assign Properties

Mesh Loading Displacem Support  Groundwat

2. EmAéyw to Excavate

DE-Ra&g=3c/o -~ - Dlv@leelacas A CiIBIABE 18- bL-Nax s B-00E| g0
sov cor|EB YRR n v B8 wmscel00|m-asdall] o

3. EMAEYyw TO EOCWTEPLKO TNG CGPOYYAS

| & B — E T a T W T EN ER ST ER EN AT R ENET "
"] ] ¥ o5 1. Geostatic 2. Deconfinement M3, Support
Select rea
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>TAOL0 3° — Mesh

1. Mesh - Mesh Setup
2. Opiloupe avaloya to poBAnua to €i60¢ , LEYEDOC KOl TUKVOTNTO TWV CTOLXELWV.
3. Discretize
4. Mesh —
S
Gradation Factor:

Default Number of Nodes on All Excavations: 75
{7 Discretize E@ Mech | oK Cencel

IS
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>TAOLO 4° — [€EWUALKO

1. Properties - Define Materials Define Material Properties r X
. ® - e 8 B om:e o oam B == N D Material 1 sl Material 1 _
2. |Initial element loading: Field Stress & Body Force || - 0 Matera 2
g ::E::::i Mamne: | Material 1 | Material Color: _
3. Unit Weight: 0.023 MN / m3 g ::E::::Z Initial Element Loading: | Field Stress &BodyForce | Unit Weight: (MN/m3): 0.023
----- B Material 7 Elastic Properties
..... I Material & i . i w i ' i :
4. Young Modulus:350MPa || B Vot mecToe R | ot
----- O Material 10 Young's Modulus (MPa): [Joung's Modulus (resid) (MPa): 20000
----- E Material 11
5. Failure Criterion: Mohr Coulomb - vt 2 EL (MPa); 20000 | E2 (MPal: 20000 | €2 (1P —
----- O Material 14 vizi 02| viz 0.2 | ves 0.2
H . S~ ] B Material 15
6. Material Type: Plastic || 0 vateal 6 oot et
7 Tensile Stren th 0 E ::E::::E Failure Criterion: |Mohr Coulomb V| Material Type:
. o ||~ O Material 19
. W Material 20 Tensie Strength (peak) (Pa): | 0] Dilation Anle (dea):
----- O Material 21
8. Fri An Ie: 30 ..... O Material 22 Fric. Angle {peak) (deg): Ijl Fric. Angle {resid) (deg): Ijl
& ges ... g :EE’F: j: Cohesion (peak) (MPa): 0.32 | Cohesion (resid) (MPa): 0.32
..... ateria
9. Cohesion: 0.32 Mpa - [ B
""" =2 Material 27 [] Stage Properties [] batum Dependent Unsaturated Shear Strength
10. Dilation Angle: 7.5 : ::E:::ig v DEfinE Factars.., Define Properties. ., Phi b: 0| Air Entry (MPa): 0
e tatistics, .. [ show enly properties used in model I oK | | Cancel
NMpocoyr: ot idieg TLRES Kat yia residual ) L=
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>Tadlo 5° — Ynootnpien (Ext. 2kupodeua)
. . . Define Liner Properties ? >

1. Properties - Define Liners | — e
_____ 1= Shotcrete -

2. Liner Type - Reinforced Concrete B [l Names. | shotcrete | coor: |MEMM[~| inerType:  [Renforced Concrete v|
..... = L?ner 5 [Ireinforcement Gommon Types. e [ concrete

3. Name: Shotcrete N s Spacin (m): 06| Tridness (m):
""" : ti”er 2 Seckion Depth {m): 0.162 Young's Modulus (MPa):

4. EmiAeypévo povo to Concrete || - B Liner 10 Frea (m2); 0.00474 Poisson Ratio:
""" : Liner 11 Moment of Inertia (me): 2.22e-005 Compressive Strength (MPa): ljl
----- Liner 12

5 . ThiCkﬂESSZ O.Zm _____ O Liner 13 ‘foung's Madulus (MPa): 200000 Tensile Strength (MPa):
""" : Liner 14 Poisson RLatio: 0.25 Lnit wWeight (MrimaT 0.024
----- Liner 15

s 1ENNN NRAD~ || & @ Liner 16 Compressive Skrength (MPa): 400

6. Young Modulus: 15000 MPa || - B i - w0 MateralType: @gastc  Oplastic

""" Iner ) [Jindude Weight in Analysis
o . N ¥ = ) N iner eight (kafm}: 37.1

7. Poisson Ratio:0.25 |~ S ter 15 o [ Stding Gop
: Ener i; |:| Stage Concrete Properties strain &t Lacking: 2| %

8. Compressive Strength: 20 (a6 C20/25) || - B Liner 23 e
..... W Liner 24 BN Beam Element Formulation: |T|rnnshen|m v|
----- M liner 75 N

9' Materlal Type: EIaStlc Copy To... Show only properties used in model | oK I | Cancel |
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>Tadlo 5° — Ynootnpien (Ext. 2kupodeua)

1. Support-> Add Liner

2. Liner Property-> Shotcrete

Add Liner 7 =
3. Install at stage: 3 (Mpocoxn: To otado | ...
TNG VMoo TPLENG — Support) @ shotrete /]
[ ] composite Liner
4. Enter Staging
. ) Install at stage:
5. EmAeyw OAn tnv nepLdpEpeLa tng remve tetnger
cnpayyag
[o¢ ]| cancel |
6. Enter
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>Tadlo 5° — Ynootnpien (Aykupla)

1.
2.

TOMEAZ TEQTEXNIKHZ - 2XOAH MOAITIKQN MHXANIKQN EMT

Properties - Define Bolts

Bolt Type = Fully Bonded (oAdcwpng
TLAKTWOoNG)

Name: Fully Bonded
Bolt Diameter: 20mm
Bolt Modulus: 200000MPa

Tensile Capacity: 0.157 MN (mtpokUTTeL yia
XaAvBa S500)

Out of plane Spacing: 2 (kavvapocg 2x2)

Define Bolt Properties

----- M Bolt 15
----- O Bolt 16
----- O Bealt 17

----- @ Bolt 21
----- O Bolt 22
----- O Bolt 23
----- [ Bolt 24
----- M Balt 25

Ll

Fully Bonded

Mame: | Fully Bonded|

Bolt Properties

Bolt Type: |Fully Bonded

Bolt Diameter (mm):

Bolt Madulus,E {MPa):

Tensile Capacity (MN):
Residual Tensile Capacity (MN):

Out-of-plane Spadng (m):

Bolt Madel
Elastic Plastic

Pre-Tensioning

Pre-Tensioning Force (MN):

Show only properties used in model

200000

01
a1

o
m - ¢

Joint Shear

.

? 4

Bolt Color: I:l

Face Plates
Attached Face Plates

Add Pull-Out Force
Force (MR 0

Constant Shear Stiffness
Skiffness (MM i) 0

Add Bulges
Define Bulges ...

Bond Length
Percent of Length: 20 ZI
1

Length (m):

Secondary Bond Length [Define,..

[v] Constant Force in Install Stage

[ ok ]| cancel




>Tadlo 5° — Ynootnpien (Aykupla)

1. Support > Add Bolt Pattern
2. Orientation - Normal to boundary
3. Bolt Length - 5m
4. In plane Spacing: 2 (kavvapog 2x2) Add Bl Pattem R
Bolt Property: | W Fully Bonded V|
5. Install at stage: 3 (MpoooXr: TO OTASLO TNG |  ermommmn - *
untootAPLENC — Support) il —
O;;deﬁ:mhonmn% et attsge:
¢ Enter 1 .
5] [ oo
7. EmAeyw tnv mepLoxn tng cnpeayyog mov
0éAw Ta aykupLa

8. Enter
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>TadL0 6° — Altotovwon

Loading = Distributed Loads - Add Uniform Load

Orientation-> Induces Stress

Stage Factors

Stage Load

Stage Factor
NapBaver unoyuw to (1-A) = 0.35

> 0 2w NRF

Opilw povo oto otddlo tn¢ anotovwong (Stage 2 —
Deconfinement)

-~

Enter

8. EmAeyw OAn tnv nepldpEPELA TNG GHPAYYOLS

9. Enter
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2TAOL0 7° — 2UVOPLOKEC 2UVONKEC

1. Displacements—> Free

2. EmAéyw O6Ao to povtéAo
3. Enter
4

TonoBétnon KUAicswv

v Displacements - Restrain X >
ErAeyw ta TAEUPLKA OpLAL TOU
povtélou - Enter

v Displacements - Restrain Y -
ErAeyw TO KATW OPLO TOU HLOVTEAOU
-> Enter
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>TAOL0 8° — Poption Movtehou

W DN R

Loading - Field Stress
Field Stress Type: Gravity
Emttdoyn Use actual ground surface

Total stress ratio (in plane & out of
plane): 0.6 (Ko=0.6)

Field Stress Properties ? >
Field Stress Type: | Gravity w | II'
Use actual ground surface [ Use effective stressratio || Use variable stress ratio

Cancel
Ground Surface Elevation () 0
Init weight of Cverburden (MM m30: 0.027
Total Stress Ratio (horizfvert in plane):
Total Stress Ratio (horizfvert out-of-plane):
Locked-in horizontal stress (in plane) (MPa, Comp. +) : Ijl S
Locked-in horizontal stress {out-of-plane) (MPa, Comp. +) : | a | |5duam:ed i
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