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Learning Objective

Overview

* This tutorial will explain the steps to be followed to perform Seepage-Stress Coupled Analysis for Deep Excavation.
+ Partial Factor, Seepage-Stress Coupled analysis and Generate Report functions will be dealt.

Workflow
STEP1 STEP2
-Import the Cad
Drawing Material and
- Additional Property
work for Definition
Geometry

STEP 3 STEP4
. Load and
Meshing Boundary
Conditions

STEPS

Construction
Stage
Definition

STEPG6

Analysis
Case
Definition

STEP7Y

Perform and
Analyse
Results
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Building Model and Subsurface Layers

Soil 1

Soil 2

Weathered Soil

35 m

Weathered Rock

2D Section
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Step ] ]
Shoring Design

1 8m
| Buﬂdlng‘ | Road |
— top soil 1
Water Level R
I —
top soil 2

Weathered Soil

Weathered Rock

2D Section
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Step ] .
Material Properties

Model Type

Elastic
Modulus

Poisson’s
Ratio

Material Properties

Saturated Unit
Weight

Initial Void
Ratio

Cohesion
(kN/m?)

Friction angle
(degrees)

Permeability
(m/sec)

Soil 1

Soil 2

Weathered
Soil

Weathered
Rock

Steel

Con'c

|sotropic
Mohr—Coulomb

Isotropic
Mohr—=Coulomb

|sotropic
Mohr—Coulomb

Isotropic
Mohr—Coulomb

|sotropic
Mohr—Coulomb

|sotropic
Mohr—Coulomb

(kN/m?)

17,000

20,000

30,000

65,000

205,939,600

24,645,000

0.35

0.35

0.35

0.3

0.16

0.18

17

19

17

20

78.5

23.53965

(kN/m?3)

18

20

18

21

0.5

0.5

0.5

0.5

46.7

100

25

30

25

30

9.78e-6

9.78e-6

9.58e-7

4.3e-7
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Step

01 1-1 Import CAD drawing and Divide the Edges

Procedure Analyeis X
. (2)

AY , jei=l= Rl Import DWG X
Open GTS NX Project Title ‘EXCEVBT:IDH | Engmeer‘ | a | P
. . . HNew Import the geometries or FE model in the selected file
Project Title: enter “Excavation” , set besc. | | ) et | e | 3
units as kN m and sec Model Type Gravity Direction o |i%1muurtthe CAD file into a current project
' O ®r @ v oo socwen g, P s e shomg pesnaug |

3. Select Model type 2D and Gravity dir @2 z H?Yeth & Impor th DXF 20 fls o 3 curent project ; R

eCtIon Y and C“Ck ‘OK, OAxisymmetric . %%antntggigﬁnacurrentnrnje:t Dx DY

. . " Save the active document s e 0 0
4. Click on GTS NX icon on the top left - J a — - | | |
~|im v | | sec v Rotate

Import
Import the selected file » midas Mxt...
ol P o e e @is) [ o] [oe)

corner of Interface and select Import
> DWG . elnitial Parameters \Water Parameters » Export
Export the active documentk

Y GeoXD Neutral Format File(*.FPH)...
5_ Select “Select AutoCAD DWG File Gravity Acceleration(g) m/sec? Import the Neutral File e

. Close

” and Se|eCt “Sh Orl n g DeS i g n de u. Initial Temperature l:l [ J Close the actve document 1 GTS NX ueultra‘l Format... Geometry Se
. Open Neutral File

And C“Ck ‘OK,. Flane Strain Thickness - m joseial

_ _'l‘ Close all documents ‘Qﬁ Import Nodal Results(*.bxt) [] create Geometry Set By Layer
6. Goto Geometry > Point & Curve > X et ™ ok |
e Cancel . . | QK Cancel
Intersect.
7. ‘Ctrl+A’ on the keyboard to select all
the edges on screen and click ‘OK’.
Intersect X

T
__,/ Geometry Gru'lesh Static/sh - a
- | == Selected 30 Curve(s) I

"t A

& @ Gf m H’U Geometry Set

Point & Curve

Geometry Set-1 v|

E & oK Cancel
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Step

01 1-2 Make Face & Check Materials and Properties

Procedure

1. Goto Geometry > Surface &
Solid > Make Face

2. Select outlines of the model and
Click ‘OK’

3. Goto Mesh > Prop./CSys./Func. >
Materials / Properties. Every
materials and properties has been

input already. Just check the
parameters inside page number 5.

**If you want to know defining the
material and property, Please refer to the
8t and 9" page.

Beddin
Pgneg

Surface & Solid

Make Face

Face  CoonsFace Grid Face Point

X

| = Selected 19 Edge(s)

Tolerance __D.DDDl m
seme

w

F & D?l‘ Cancel

T
1 x
o] Color
nported
ejd/Modify Material X
el/Modify Property
No Name Type Create, ., |'|
1 Soill Isotropic-Mohr-Coulomb 0 Mo Name Type Sub-Type
2 Soil2 Isotropic-Mohr-Coulomb L2 1 Soill 2D Plane Strain
3 Weathered Soil  Isotropic-Mohr-Coulomb Copy 2 Sail? 20 Plane Strain
.4 Weathered Rock Isotropic-Mohr-Coulomb 3 Weathered Soil 2D Plane Strain
i3 Steel Isotropic-Elastic 258 4 Weathered Rock 2D Plane Strain
Import 5 R.W 1D Beam
& Strut 1D Beam
Import from 7 King Post 1D Beam
Excel
Export to Excel
Renumber
Database
Close

X
Create |«
Modify...

Copy

Delete
Import...

Renumber

Close
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Step

02

2-0 Material Definition

Procedure

1. Goto Mesh > Prop/Csys/Func >
Material

Click on Create > Isotropic
Select Model type > Mohr-Coulomb
Name as ‘Soil1’

a s~ w DN

Under the General tab
Elastic Modulus > 17000 kN/m?
Poisson’s Ratio > 0.35
Unit Weight > 17 KN/ m3
6. InPorous tab
Saturated unit weight > 18 kN/ m3
Initial Void Ratio > 0.5
Permeability > 9.78e-6 m/sec
7. In Non-Linear tab
cohesion > 7 kN/ m3
Friction angle > 25 degrees
8. Click ‘OK’

Repeatedly, Define all the Materials
following the 5th page.

lo:ry Mesh Static/Slope Analysis

~3 )
@:‘ E_“, E‘a Cormp. Prop.

Seepage/Consolidation Analysis

— &3 Def. sze || @ 1
.“““ + CSys /7 Hinge ~ = '[}? Prop Ctrl. i
Material §rope SLZ? Layer M c
i Cul.  Control ;-u} Match Sead & 3
TAdd/Modify Material X
Modal | | Mo Name Type Create...
Item e Modify...
) Ne
RN Copy
ol Delete
-
Import
b s
HE Import from
HB S
b Export to Excel
il
- Renumber
=R
G- Database
S Close
=

Material X

o Name |Soill Color ~

< [structure

Model Type | Mohr-Coulomb

General Porous Non-Linear Thermal Time Dependent

Elastic Modulus(E) 17000 Min/mz

I

Inc. of Elastic Modulus e 0 fknfm=
Inc. of Elastic Modulus Ref. HeNS U‘ m

Poisson's Ratio(v) U.ES‘

Unit Weight(y) 17 Wkn/m3

Initial Stress Parameters
Ko Determination 0.577381738
@Autumatic

() manual

Thermal Parameter

Anisotropy B

Thermal Coefficient

Molecular vapor diffusion coefficient l:l m2/sec
Thermal diffusion enhancement l:l
Damping Ratio(For Dynamic)
—
I:‘Safety Result{Mohr-Coulomb)
Cohesion(C) 300 knMfmz2
Frictional Angledd) 36| [deq]
Tensile Strength 0 knygmz
cncel | honh

[6)

General Porous Non-Linear Thermal Time Dependent

Unit Weight(Saturated) 18 (Wkn/m3
Initial Void Ratio(eo)

lunsaturated Property

Drainage Farameters

|

Drained
Undrained Poisson's Ratio 0.485

Skempton” s B Coefficient 0.969899666

Seepage & Consolidation Parameters

Permeability Coefficients
R

| 9.782-006‘ ‘ 9.78e-006

General Porous MNon-Linear 'ﬂil Time Dependent

9.7ae—uus| ‘ m/sec

Cohesion(C) kM/m2
Inc. of Cohesion I:I kM/m3
Inc. of Cohesion Ref. Height I:I m

25| [deg]

Frictional Angle(®)

[ bilatancy Angle 36 [den]
["]Tension cut-off
Tenzile Strength 0] kn/m2

Cut-off Yield Surface

Pressure Rankine
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Step

02 2-0 Property Definition

Procedure

@I_@ oo, 5. ) )% A vet.sze || @10 Create/Modify 2D Property X
h “" “" ‘-{ ICSys HH\nge - || = \ '@? Prop Ctrl. ﬂED X X §
GO tO MeS > PI’O p/C8yS/FU nc > MaterialfProperty FJ I gze  Laver '-s§M rerr QZD Plot Only(2D) Gauging Shell Axisymmetric Compasite Shell
Property — e o e shell Plane Stress  Plane Strain  Geogrid(20)

* Add/Modify Property X

fl I 1 | |5m|1 | v
Mo Name Type s.m--e Create || D ‘ Name | Color -
e

1. Click on Create > 2D

Select Model type > Plane Strain

2 - o
3. Name as ‘SO”:L’ Material CSys
4 CIle ‘OK, O‘ther @ Csys Global Rectangula
R () Angle 0/ [deq]
Renumber
Repeatedly, Define all the Soil Pro a
perties following the 5th page. - cancel Apply
]E-, Tl [T} comp. Prop. — *F Def. Sze | Create/) S g ”%Create 93 project I [ create IS5 Modify Topo. Bl Extract JL 1t
E‘t;;" E{V;CSH /1 Hinge ~ "S;“ ;\vter‘ rﬁ;mu ctrl. Section Template x [k
Function ¥ rl. Control 4 Match Se Ire
For the structural element property, e conto m G o |

AR EEEYFEECIEEYEY
Go to Mesh > Prop/Csys/Func > M H{ = : i
- i r1 r2 Section UB 305x165x46

ad ) »
Propert 0 - o
p y o Name Type Sub-Type M H w
Soilt 0 Flane Strain ge Property H 0.3066
2D...

C
RI tf1 Standard BS-EN v

N

i m
5. Click on Create > 1D, Select Type > 2 e » Plne St - cecioni sectons M 01657 m
Beam, Name as R.W and Assign 3 ebemdna e sran | 0 I s 00667 : T w [ owelm
‘Steel’ Property. - S Over, sy || 2 B2 o [_osmaln
’ ing Fost w Beam TRSRE | Torsonal Stress Coeff, 0.0213928892| | 0.0213828892 B2 01857 'm
6. Tick ‘SpaCing’, Tick ‘Section’ and Renumber | Area Moment of merta(y) 2.92-005 9.96-005 s :22 ZE;;Z :
select the section ‘UB 305x165x46’ Area omentof merts(z) | 5.96006|| 8550005 me . i

fOI’ Retaln|ng Wa" Effective Shear Area(ay) 000329261694 m2

Effective Shear Area(Az) 0.00193315807 ma

Close J Shear Stress Coefficient(Gy) 382.650222 | 1/m2

Stl’ut(TI’USS) UB 305)(165)(46 «— ST - Shear Stress Coefficient(Gz) w 542.957175 1/m? v
King Post(Beam) : J 254x203x82 £ Remis

Stress... Stress...
= Name Ttem

LD i4 o (23] C:\U;er;\jt;nsng\DG y Axis Variable Constant

lame ine
Calor W 000000 - 2 Axis Variable Constant

Type Line

Length 60.1685 m [ spacing m

Weight Center [ 30,1535, 0] Offset Center-Center ~ Cancel
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Step

01 1-3 Imprint edges into the face & 2-1 Generate Mesh Set — Soil Elements

Procedure

1. Goto Geometry > Surface &
Solid > Imprint

Imprin‘c9 b4
Point  Curve Imprint Auto
ing 9

2. Goto Curve type, Select the face as _
n =3 Select Target Object(s)

a Target object. And Select all edges
on the screen as tool object. Then,

. ) i = Select Tool Object(s)
Choose ‘Direction of Shortest Path Sufface B Sold —
Line’. Click ‘OK’ Direction
ON | Select Toal Direction
. . 2 Points Vect
All setting for the mesh is done. Oz points Vecor /x|y [z
0,00

Now We're making meshes.

1,1, 1
3. Goto Mesh > Generate > 2D. Go to

‘Auto-Face’, Click the faces for the 9 @ irection of Shortest, Path Ling
Soill layer. Give 1 meter size and

assign Soill property. Name Soill s —
and Click OK. =@ @ | ok | cancel

T — [ . P R
‘Generate mesh(Face) X

Auto-Face Auto-Area Map-Face Map-Area

i‘ =] Selected 2 Object(s) i |

Size Method
@ 5size (O)Division <
Froperty

Generate @ 1: Soill v [m

= =2de] OK | Cancel || Apply [ >>
I

+ X

D Color ’/’//
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Step

02 2-1 Generate Mesh Set — Soil Elements

Procedure Cenomme mesnFace) x

Repeatedly, Make Soil layers. a“ Fuiraren, Map Face. Mep ares
. ‘ [= Selected 1 Object(s) |

4. Select the face for the Soil2 layer.

Give 1 meter size, assign Soil2 Oz Qovsn : gEes w T R

property and name Soil2. And, Apply. operty T HH

2| 2: soil2

5. Select the face for the Weathered %I

Soil layer. Give 1 meter size, assign meshset {02 J

Weathered Soil property and name e8] [EEoR e ke (5 T

Generate mesh(Face) o

W.S. And, Apply.
P Auto-Face Auto-Area Map-Face Map-Area

6. Select the face for the Weathered C —/’//é|5 ]

Rock layer. Give 1 meter size, assign

Borhod

Weathered Rock property and name Lo Qoveen ol B Y T ]
e
W.R. And, Apply. P HH B ' EmAmmmmAE
I 3| |3: weathered soil 1 :j:_‘_ T H 7!:_ EE EE
Mesh Set I‘wsl | [Hg= I;II\I - ﬁ/\T_Hi—
G I . @ | oc T conet T 2wt ] 5> HH i

Zenerate mesh(Face) X
Auto-Face Auto-Area Map-Face Map-Area

= Selected 1 Object(s) |

Size Method

@sze Obivision | 31 B3 T | T T

- T EESENCE

Dopere EEBEERSAASS - e EmEAEEmEN

I 4| |4: weathered Rock j EEEmEsg T .’:4 E’:E::
iR T AN = 1]
e set % Il s 4l){_< B L =
(=[] [ ok | cancer | [apy EEEEmEEEEABEE B
i \ HH
rx EE ui H i = ses
D Color - i 1
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Step

02 2-1 Generate Mesh Set — Soil Elements

Procedure | 9

Generate mesh(Face) X
‘Generate mesh(Face) x
Make Excavation Part. Gmce Auto-area Map-Face  Map-area
Auto-Face Auto-Area Map-Face Map-Area
1. Select the face for the EX-1. Give 0.8 e e
meter size, assign Soill property and g Size wethod L \] '
name EX-1. And, Apply. [@522 Cowsor | os]] [ < P
Prope|
2. Select the face for the EX-2. Give 0.8 — = I P 1.
meter size , assign Soill property wesnset  [[oct Y |
and name EX-2. And, Apply. @@ o | conce [y | > vesh st |2 }]
. . | [ | 2| a2 oK Cancel B
**Be careful : Second Excavation part is \ ,
divided with the different soil layers. So, W | \

the user has to assign different soil J S -
properties. earemesmrace: X ¢’

3. Select the face for the EX-2. Give 0.8
meter size , assign Soil2 property = =eoooo | |

Auto-Face Auto-Area Map-Face Map-Area
Auto-Face Auto-Area Map-Face Map-Area

| = Selected 4 Object(s) ‘

Size Method

and name EX-2. And, Apply. |—m oo —

@ Size O Division 0.8 <

<

4. Select the face for the EX-3. Give 0.8 = e bs

meter size, assign Soil2 property and

name EX-3. And, Apply. N e | veshset X3 1

B & |2 oK Cancel || Apply || >>

A
vl

5. Select the face for the EX-4. Give 0.8 D@ o | conce = '
meter size, assign Soil2 property and ! enemeshcrace) x
name EX'4 And, Apply \ Auto-Face Auto-Area Map-Face Map-Area
= Selected 2 Object(s) | \ ’
@ size O bivision | 0.5] <| 1L
— h Y B A
== 2| 2: Soil2 M ILE) 1 >
Meshser  [Bxa . e e s ) [ O B D
=2 ok || Cancel S \/\}
|
hd
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Step

02 2-2 Generate Mesh Set — Structural Elements

Procedure

Model I x ' .
Make Structural Elements. " D ol I_:,l Create E Modify Topo. E_%j Extract | Ji[ interface # Hinge
em olar
1. Model > Geometry, Hide all the @) CAUsers\jts0609\Deskto.. o :&.( Delete IE Parameters ;i] Divide _:_ Pile/Pile Tip i Infinite
Curves and Show only Face. ; . _ _ _
i#-+% Coordinate System R Modify m Connection gi Measure rH Free Field i Seepage Cut Off
2. Goto Mesh > Element > Extract, b+ View Point

Select Type : Edge, Select -4 Work Plane Element
Retaining Wall lines. Assign R.W 1D

Property, give name as R.W and - atum

click ‘Apply’. -I& Material

i-HB Property

=& Geometry

Extract Element Pt L'@”Et} &~ Edge(® = I:l n
V@ Geometry Set-1 1
- CI@ Curve [72] Geometry | Mesh
F@ Surface [1 [Fyee Jeoee ]
-V Face 103 . Py [
& Bedding Plane [ Selected 18 Object(s) | B \ ~
ﬁ Export Shape Skip Duplicated Faces T
- Mesh Control w Orientation (Element Z-Axis) ”
< b3 |Beta Angle: 90 [deg] | 3
Property
5: R.W s HF

Mesh Set
[ |Register Based-on Object Shape l ! f I
[]Register Based-on Owner Shape

Register Based-on Owner Mesh Set ) ] T l

v I
=7 oK Cancel
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Step

02 2-2 Generate Mesh Set — Structural Elements

Procedure . : -
Extract Element * @‘% | .ﬁa v| Edge (E) - I:“ fl-}

1. Select King Post lines. Assign King

. G t
Post Property, give name as K.P Somety [esh e
and click ‘Apply’. 0“’“ Edge " =
Hide All G t t : l EMod'rFy Topo. jﬂ._iExtract I interface HHinge
| metr . ; '

e eometry se @ Selected 9 Object(s) |I \ :;KD te IE Parameters ii] Divide _:__Pilej'PiIe Tip ilnﬁn'rte
Go to Mesh > Element > Creaf[e. Skip Duplicated Faces j‘ &M ify mCt}nnection gIMeasure MFree Field ‘Seepage Cut Off
Sel.eCt 1D type’ .Grab the Startlng Orientation (Element Z-Axis) | Element
Point & End Point of the First Strut, (3o e 30 o I& |
Give Strut Property and Name it as b
‘Strut-1". Apply. Property

I 7| |7: King Post i | @I ElemereefDelete X
With the same process from 3., Mesh Set © o »  other oclete
Make 4. Strut-2 and 5. Strut-3 [[] Register Based-on Object Shape \ Element I | 2257]
[ ]Register Based-on Owner Shape Nodal Connectivity
‘ 3| | 178]
1 Register Based-on Owner Mesh Set / ||
Orientation (Element Z-Axis)
HK.P' VI | ] ‘Bera Angle: 20 [deg] |
0K Cancel I Apply ' Property
Ils [l st v||-|3—|
Mesh Set Strut-1 “
(4) (5 e o
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Step

02 2-2 Generate Mesh Set — Interface Element

Procedure (1)

1. Goto Mesh > Element > Interface. m[}reate EModiﬁf Topo. EjExtract ]EE Interface HHinge
. , Delete |[H] Parameters ] Divide ¥ pile/Pile Ti Infinite
2. Select ‘From Truss/Beam’ Type. W [} i +-iejpie To i
) E\Mndrﬁf mCDnnectinn gl Measure |’-I-‘|Free Field iSeepage Cut Off
3. Select the ‘R.W’ Mesh Set.
Element
4. Tick ‘Merge Nodes’ and Select the
End Points of the Retaining Wall.
[ - — o
5. Click ‘Wizard’ and Assign Strength Create Interface s || Node () al - e&_ﬁh LB (R | A3
Reduction Factor(R) as ‘0.67'. erface Wizard Data X
L , Line  shell Plane |
6. Tick ‘Create Other Element’ and Structural Parameters
select ‘Rigid Link’. Element 2760 Virtual Thickness Factor(tv) 0.1 m
7. Click OK I\ei Strength Reduction Factor(R) 0.67
Type - [ consider Element Size
a Parameters Line Interface Thickness m
I Selected 29 Object(s) I f I ] conduction for Seepage flow 0| m/fsec/m
a I. Merge Nodesa f#|selected 2 Obje.. Cancel

Property Paramet
) Manual Input (@ wizard

[ ] Register Interface Mesh Set Separately

GI Create Other Element | Rigid Link Iv

Property Q Q

8 | [HE

Mesh Set [Line Interface w

& |4 a Cancel || Apply
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Step

02 2-3 Generate Mesh Set — Align Element Coordinate System(Retaining Wall)

Procedure
; ; [G6]5 2ico 0 oo i 3 4|18 B E | 4 %ll%\[«:‘
0. Click the right button on the R.W i z A z -+
mesh set, Click Show Only and —— 0 o
Show/Hide Element CSys O Soil2 3 EE~ @ C\Users\jts0609\Deskto.
@ ws 4 W @8 Function
1. Goto MeSh > Element > - WR 5 [ -8 History Output Prob...
Parameters. - EX-1 6 [T  ®[7s8 Boundary Conditi..
@ EX-2 7 [T @M=k Static Load
Select 1D > Change Csys. /B EX-3 ¢ M | -0 Dynamicload
= 9 [ ] - Thermal Load 0
Select the ‘R.W’ Mesh Set. Show Modify Topo. ngxtmct L nterface /7 Hinge
e o [iowide 3 pie/pile Tip B nfinite
TICk A“gn 1D Base Element(z’ X- Fg ::x: Show Only Connection EIMeasure r-HFree Field iSeepage Cut Off
Axis)’. And, Select the bottom one @ Sut.3|  Hide Only —
N ; emen
from the left Retaining Wall. O Linelny  Show <> Hide
& Rigid L Include/Exclude Elements & Nodes
5. Click Apply. | Contact
PRly Display Mode 3 ‘Add/Modify Mesh Parameter X e
rties Display b 1 x e
esh Sat Transparency 4 D Color Node 1D 2D 3D Other — =
Shrink... to. 9
Pl | change Csys |l 1] =
o Delete ’
ament Count —m —
»de Count bErante (R2) 9 | Selected 29 Object(s) | o E -
O Reverse Normal (X-Axis) 11 —
() Orientation (Element Z-Axis) : B -
Beta Angle: 90 [deg] 4 B B
Align with Neighbor 2D Element ~ -
1 .
Element [2220] Selected
i o1l -
7 7: King Post 6 B] @ o
& 0K Cancel
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Step

02 2-4 Generate Mesh Set — Align Element Coordinate System(King Post&Struts)

Procedure

Add/Modify Mesh Parameter ad
0. Click the right button on the K.P o
mesh set, Click Show Only and Node 10 20 3D  Other _
Show/Hide Element CSys |
Select the ‘K.P’ Mesh Set. o S v .
2. Tick ‘Align 1D Base Element(Z, X- L Selected 17 Objedt(s) | -
Axis)’. And, Select the bottom one. O Reverse Normal (X-Axis) n
3. Click Apply. () Orientation (Element Z-Axis) :
Select the ‘Strut-1, 2, 3’ Mesh Set. Beta Angle: 50 [deq] = ~
5. Tick ‘Align 1D Base Element(Z, X- g () Align with Neighbor 2D Element ]
AXiS)’. And, Select the ‘Strut-3’. [@)iAlign 1D Base Element (Z, X-Axis) =~
6. Click Apply. k| Element [2240] Selected B
- Add/Modify Mesh Parameter X
Property
7 7: King Post B g( ; Node 1D 2D 3D Other
e. — a Change Csys W e
4 oK Cancel [ I % Selected 3 Object(s) I ;

() Reverse Normal (X-Axis)
() Orientation (Element Z-Axis)

Beta Angle: 90 [deg] 4 e ;——-

(@) Align 1D Base Element (Z, X-Axis) } )
| = Element [2259] Selected \ &_4
Froperty

7 7: King Post G B}
=4 0K Cancel Apply
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Step

03 3-1 Assign Boundary/Load Condition(Constraint, Self Weight)

Procedure
. . i e
1. Go to Static/Slope Analysis > "@ Define Set &5 Change Property Constraint
Boundary > Constraint. ) T Water Level e

|fm Constraint 'q:, Slip circular surface

%Cunstmint Equation TS

| ﬁTable - Basic Advanced| Auto
Select Type : ‘Auto’. .

gonal surface

Give Name as a B.C. and Apply. | Boundary

Mame |C0nstraint—1
H Select Object(s)
4. Click ‘Self Weight’ under the [v] Consider All Mesh Sets
Static/Slope Analysis >
Boundary > Load. And, Check the
Components whether it goes with Gy.
Give name as S.W and Apply. Boundary Set | 8.C e v|[€
G (e oK Cancel Apply
Gravity X

perature Gradient %Deﬂne Set @

ress &Cumb. Set ﬂ

| Equilibrium Force E‘ From Results F___—‘V

Gravity

Name Gravity-1

Reference Object

Type Coordinate w7

Ref. CSys Global Rectangular ~ | | ..
Components

Q- g

Lo | ]

« | ]

Spatial Distribution

Base Function |MNone e -

Load Set || [5.w] v

== oK Cancel Apply
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Step

03 3-2 Assign Boundary/Load Condition(Pressure)

Procedure

Show Surface 9
.? iFDI’CE |HPress. "‘-t’Beam Load E,Tempemture Gradient %Deﬂne Set e

_If (-Q:l Moment g Water Pressure ﬂé Modal Temperature &% Prestress ﬁo:mb. Set ﬁ
Se
Weight

2. Goto Static/Slope Analysis >
Load > Pressure.

3. Select Type : ‘Edge’, And Select the g.-‘-\rbitrdr',r Load ﬁEIement Temperature &L Initial Equiibrium Force &Frnm Results ?___—‘P
Building Edge. Load
4. Change the type to Ref. CSys and
choose Y direction.
5. Give “~100kN/m’ and Name as a
Building and Apply. | — oS- e [ — .
.k P Pressure X
6. geleccl:tE'[jype : ‘Edge’. And Select the ) Edge Face | msymmerric
oal ge ge  Face Axisymmetric
Name | Pressure-4 ‘
7. Change the type to Ref. CSys and em [Frocere | e et
choose Y direction. > = 7] A °] @
i | | =2 Selected 1 Object(s)
8. Give “-13kN/m’ and Name as a Road QL oo ] P T3 7 @ | i) | | ey
and Apply. il = -~ >
Type  Ref. CSys . | ‘\/—W — E% Type  Ref. CSys ~ 1 th 1
: e =] obal ectangular []
Ref. CSys Global Rectangular ~ | |+ :I]—g' W i Ref. G5y SR i ——E] — 1 |
Ox @v Oz A I ‘l ; .Ox ®v Oz :_[] mEE
Magnitude | o[ | Magn!tude &
Uniformly Distributed Loac El—, | Uniformly Distributed Loac B
Fanctiun Mone ~| |3 il r 0 C Base Function |Nane ~ | BB E R \
PorFl I -100 | kn/m I = = PorP1 kNim —] l' 1
P2 0 kNfm Pz 0 kN/m
L |
Load Set ‘Buw\ding \/| B Load Set |Road| v‘ <L j
EH & oK Cancel =l Cancel

—1—|—1—|—1—|—rg\=|==|—1—r'
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Step

03 3-3 Assign Boundary/Load Condition(Nodal Head)

Procedure

1. Goto Seepage/Consolidation

Analysis > Boundary > Nodal Head.

2. Select the nodes of the left outline of
the whole model.

Give value ‘32.2°.
Name as a ‘Water Level’.
Apply.

Select the nodes of the right outline
of the whole model.

Give value ‘33.7°.
Name as a ‘Water Level'.
OK.

o o M w

@Deﬁne Set %Change Prt}pertyl E Modal Head
ﬁmnstmint

% Constraint Equation ]‘_¥Water Level

ﬁ Review - Flux

Boundary

RE Draining Condition

E,E Non ConSolidation ) Table ~

4 Surface Flux MFrum Results

Seepage Boundary x
Modal Head Review
HName Modal Head-1 |
Object
Type Node ~
9| = Selected 36 Object(s) |
Valuee 32.2| m
Type @ Total (O Pressure
JFunction  Mene v |8
Direction: Global
D if Total Head < Potential Head, then Q =0
|
Boundary Sec | Water Level |- | %
G & oK Cancel Apply

Seepage Boundary X

Nodal Head Review

Name Nodal Head-2 |
Object
G Type Node ~
| = Selected 37 Object(s) |
Value el 3370 m
Type @Total () Pressure
[JFunction | MNone | R

Direction: Global

|:|if'|'otal Head < Potential Head, then Q =0

Boundary See IWater Level v| o]
—
= | & Cancel Apply
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Step

Bkl 3-4 Assign Boundary/Load Condition(Review Boundary)

Procedure [2)
) ) @ Define Set 0 % Change Property E Modal Head ﬁ Draining Condition
1. Goto Seepage/Consolldathn 2 Constraint ": Review “& Flux &3 non ConSolidation Eﬁ Table > | i C& kp 1 -
Analysis > Boundary > Review b == = @ Strut-1 12 1N
. % Constraint Equation ]‘_¥Water Level % Syrface Flux & From Results
2. Hide the structural elements sets ———— & Strut-2 13 [
such as King Post, Struts, Line |~ " Strut-3 14 1N
Interface, Rigid Link. E— <1 @ Line Interface 15 [
3. Select the nodes of the first wodnead Revew | L e [T & Rigid Link Mes... 16
excavation part’s bottom.(without the e [jamrs Seenage Boundary »
nodes of the retaining wall locations.) )
Object Nodal Head Review
4. Give name as a ‘Review-1". And !ewpe Node v e [Foda a2
Apply. = Selected 11 Object(s) | 9 Object
5. Select the nodes of the second awpe Node .
excavation part’s bottom.(without the Bounda N (Reyici] € [ csminoraa ]
nodes of the retaining wall locations.) =l o | e o] G
6. Give name as a ‘Review-2’. And a Boundary S50 [Review2] J= e
Apply | & oK Cance!
7. Select the nodes of the third
excavation part’s bottom.(without the
nodes of the retaining wall locations.) Seepage Boundary X Seepage Boundary <
8. Give name as a ‘Review-3’. And Nodal Head Review Nodal Head Review
Apply MName ‘Nodal Head-3 Name ‘Nodal Head-4
9. Select the nodes of the fourth Object Object
excavation part’s bottom.(without the [aTypE Node = @Wpe Node v
nodes of the retaining wall locations.) (B seecsamioneas | E Sascied s Ooed |
10. Give name as a ‘Review-4’". And g @
Apply Boundary ==t uewew-3| |/| % a Boundary ==t N Review-4 || %
=17 oK Cb ooy || =4 oK Ca@ Q
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Step

03 3-5 Assign Partial Factor

Procedure

1. Go to Static/Slope Analysis > u& ﬁ" s

Construction Stage > Partial H Simulate XPje IR

Factor. ¥ Partial Factor
‘u'-flzarl:l n-u':"! Auto Set E’"
2. Import Database ‘Eurocode 7 — DAL,
C2’. And Click ‘Assign’. Construction Stage
3. Give nameas a ‘ULS Partial Factor e X Partial Factor > Partial Factor X
4. Assign the factor to the materials. e T o] e E| fome s
5. ASSIgn the faCtOI’ to the |0adS g’ﬁim Factor Material Loads Partial Factor Material Loads Partial Factor Material Loads
6. CIle Ad d . Import Database Ground Material/Structural Property e ~
|- |—|I e ~ I') Loads Factor
7 . Close Furocode DAL C2 = b ) ] il 2: Building Permanent-Fav...
Material Parameters Bl 1: Soill 2 4: Road Permanent-Fav...
) [ 2 | 2: Soil2 E
Cehesion (c) W2 | 2 |
| 3 | 3: Weathered Soil
Frictional Angle (®) 25 4 4: Weathered Rock
+

Undrained Cohesion (Su) 4 _

Permanent Load
Favorable

Unfavarable
Partial Factor

Parameter Original Factored

Cohesion (c) 7 5.6 kn/m2
Frictional Ang... 25 20.4578 [deq]
Inc. of Cohesion 0 0 kN/m3

Variable Load

Favorable

== = [ = =[] e
[~
o

Unfavorable

Add Modify Delete Add Modify Delete Add Modify Delete

Name Material Loads Name Material Loads L il Laad

I uLs 0] 0 I

CIose Close
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Step

04 4-1 Define Construction Stage

Procedure

1. Click the right button on the Stage
Set from Analysis work-tree. ‘Add
Construction Set’.

Analysis X 5 Construction Stage Set X
Item D Color
7 fz Review-1

e
- M fe Review-2
e
E

~ Name e |Construction Stage Set-1 ] Add
—

Stage Type |Stress ot Modify
Stress

2. Select the ‘Stres_s-Seepage-SIope’ 1- e Review-3
Stage type. Add it. 0 W Review-4
. ) = . 1 NU N
3. Change the Show Data to ‘Active’. &3 Static Load Ty —
[]""I_‘L SW 1 O OO ATt Delete
@-TfL Building 2 Fully Cuuplrl:'!d Stress Seepage
4 Stress-Monlinear Time History Define CS...
- f. Road 4

) Heat Transfer

------ <2 Dynamic Load

_ Seepage-Thermal Stress
p@ Thermal Load Define Construction Stage x
.. ¥ sF Response Spectru.,

[= 2T ¥ 5 B - #N |

Copy

Construction Stage Set Name Construction Stage Set-1 ~

Stage ID 1: Construction Stage-1 ~ |21 | Move to Previous Move to Next Analysis Control...

...... I “ons on Set

Stage Name Construction Stage-1 New Insert Delete Output Control...

OO0

Stage Type Stress e Sub Stage...

— [ LDF...
Set Data Activated Data Deactivated Data
= @y Mesh ~ @ Mesh @ Mesh
@ Default Mesh Set 5 Boundary Condition 5 Boundary Condition [[Islope stability(srM)
EX-1 b Static Load sb Static Load [ slope stability(Sam)
-2 ] & Contact || = Contact

[ clear pisplacement

[did
o

i'ne Interface
R.W
@ Rigid Link Mesh

DRERE
— i m m

= & Boundary Condition
G B.C

5 Review-1

& Review—2

&£ Review-3

&£ Review—4

&6 water Level

- €& Static Load

£k Building

sk Road

& sw v e

Sort By Name = Show Data

Save Close
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Step

04 4-1 Define Construction Stage

Procedure

1. Give Name as a ‘Initial
stage(seepage)’.

Change to ‘Steady-State’.

Activate the elements sets(EX-1, EX-
2, EX-3, EX-4, Rigid Link, Soill,
Soil2, WS, WR) by using Drag&Drop
from Set Data to Activated Data.

4. Activate the boundary
conditions(Boundary Condition,
Water Level) by using Drag&Drop
from Set Data to Activated Data.

Save it.
Click ‘New’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L
Stage ID 1: Initial Stage(Seepage) ~ e Move to Previous Move to Next O Analysis Control...
Stage Namuo [mital Stage(Seepage) | | [ News I Insert Delete ] Output Control...
Stage Typee I Steady-State I ~
Set Data 9 Activated Data Deactivated Data
= Mesh EF:.]iesh @ Mesh
% Default Mesh Sg @ Ex-1 8 Boundary Condition
9 Ex-1 Ex—2 2 Contact
5 EX—2 Ex-3
@ EX-3 Ex-4
@ Ex-4 @ Rigid Link Mesh
& KP & Soill
@ Line Interface i Soilz
& R
% Rigid Link Mesh
& Soill
& Soilz €E
5 Strut-1 5 ‘Water Level
# Strut-2 2 Contact
# Strut-3
& WR
WS
=88 Boundary Condition
$BC
£ Review-1
8 Review-2
£ Review-3 e
£ Review—4
6 Water Level
2 Contact
Sort By Name o Show Data Activate o

Close
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Step

04 4-1 Define Construction Stage

Procedure

1. Give Name as a ‘Initial
stage(stress)’.

Change to ‘Stress’.

Activate the boundary conditions(Self
Weight) by using Drag&Drop from
Set Data to Activated Data.

Tick the ‘Clear Displacement’.
Save it.
Click ‘New’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L
Stage ID 2: Initial Stage(stress) ~ e Move to Previous Move to Mext
Stage Nam\o IInitiaI Stage[stress]| I | i New I Insert Delete
Stage Typee I Stress I L

Set Data Activated Data

= Mesh ~ || @ Mesh
i Default Mesh Set 8 Boundary Condition
i Ex-1 -8k Static Load

H-2 gh SW

#=3 = Contact

K-

Interface

22222

ne
B
@ Rigid Link hesh
& Soill
& Soil2
i Strut-1
i Strut-2
f Strut-3
& WR
& WS
=88 Boundary Condition
S$BC
£ Review-1
£ Review-2
£ Review—3 e
£ Review—4
6 Water Level
-8k Static Load

% Building
% Foad
& SW v
SortBy  |MName ~ | Show Data Activate w

Deactivated Data

@ Mesh

8 Boundary Condition
sk Static Load

2 Contact

Analysis Contraol...

Output Control...

OO

Sub Stage...

] LDF...

I Clear Displacement I

|| slope stability(SRM)
[ slope Stability(SAM)

Save Close
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘Surcharge’.

Define Construction Stage X

Construction Stage Set Name Construction Stage Set-1 L
Change to ‘Stress’.

Stage ID 3: Surcharge VG Move to Previous Move to Next Analysis Control...

Activate the Static loads(Building, stage o @) [Surcrorad | 1
Road) by using Drag&Drop from Set ctoce T 9' - | -
Data to Activated Data. - —

]
New I Insert Delete |:| Output Control...
O

Sub Stage...

. . LDF...

Tick the ‘Clear Dlsplacement’. Set Data Activated Data Deactivated Data el—ID
. @ Default Mesh Set A @ Mesh @ Mesh [ clear Displacement

Save it. @ Ex-1 &6 Boundary Condition &6 Boundary Condition [[]slope Stability(SRM)

. & Ex-2 -8k Static Load sk Static Load [ ]slope Stability{SAM)
Click ‘New’. sk Building = Contact
sk Road
P 2 Contact

BRHHH

=88 Boundary Condition
$EBC
£ Review-1
8 Review—2
£ Review-3
£ Review—4 e
£ wWater Level
-8k Static Load
gk Building
sk Road

& S W
2 Contact v

Sort By MName V Show Data Activate V E Close
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘R.W+K.P’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L
Change to ‘Stress’.
Stage ID 4: RW+KP Vo Move to Previous Move to Next
Activate the elements sets(King Post, Stage Namﬂ [rw:e | L vew || mmser E—

Line Interface, Retaining Wall) by
using Drag&Drop from Set Data to
Activated Data.

Stage Typee | Stress I

£

Set Data Activated Data Deactivated Data
4. Deactivate the elements sets(Rigid g Default Mesh Set | (o @ gesh Er- gash

H i Ex-1 K.F Rigid Link tMesh
Llnk) by usmg Drag&Drop from Set i Ex-—2 Line Interface 8 Boundary Condition
Data to Deactivated Data. @ £%-3 R W < Static Load

C . , @ Ex-4 oundary Condition tact
Click ‘Clear Displacement’. @ KP <& Static Load

. @ Line Interface 2 Contact

Save it. & R.W

Click ‘New’. @ Soill

=88 Boundary Condition

$EBC

£ Review-1

8 Review—2

£ Review-3

8 Review—4

£ ‘Water Level
-8k Static Load

% Building
sk Road
sk S
2 Contact v
Sort By MName V Show Data

Activate L

D Analysis Contral...
|:| Output Control...
O Sub Stage...
] LDF...

I Clear Displacement I
[ slope Stability(SrRM)
[ slope Stability(SAM)

Save

Close
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘EX-1(seepage)’.
Change to ‘Steady-State’.

Deactivate the elements sets(EX-1)
by using Drag&Drop from Set Data to
Deactivated Data.

4. Activate the boundary
conditions(Review-1) by using
Drag&Drop from Set Data to
Activated Data.

Save it.

Click ‘New’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L
Stage ID 5: EX-1{seepage) VG Move to Previous Move to Next
Stage Narr.o |[Ex-1(seepage] | |l News I Insert Delete
Stage Typlel Steady-State I ~
Set Data Activated Data Deactivated Data
=@ Mesh @ Mesh =@y Mesh

i Default Mesh Set =58 Boundary Condition @ Ex-1
i Ex-1 £ Review-1 =6 Boundary Condition
ontact 2 Contact

2R2RRH

Condition

£ Review-2

£ Review—3

£ Review—4

6 Water Level
= Contact

SortBy  |MName ~ | Show Data Activate ~

Analysis Contral...

Output Control...

Save

Close
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Step

04 4-1 Define Construction Stage

Procedure = o — R - : —_ -

ﬂ]ef'ﬁe Construction Stage > HSub Stage X

Give Name as a ‘EX-1(stress)’. : _ :
Construction Stage Set Name Construction Stage Set-1 L

~
? Name Partial Factor
Stage ID 6: EX-1(stress) Ve Move to Previous Move to Next ] Analysis Control... Ht ULS ULS J
R

1 aEs

Change to ‘Stress’.

New I Insert Delete |:| Output Contraol...

Tick the ‘Sub Stage...". stage @) Sci(sress |
Name as a ‘ULS’ using ULS partial StageTypeel Stress |

factor.
CI|Ck OK Set Data Activated Data Deactivated Data

- Mesh || - Mesh @ Mesh
Saveit. A @ Default Mesh Set 6 Boundary Condition .58 Boundary Condition [slope Stability(SRM)

4 % Static Load sk Static Load [ slope Stahility(SAM)
. . O I Ex-2 S Contact
Click ‘New’. r

w0 bd e

I | Sub Stage... II
] LDF...

[]clear Displacement

_____ @ Stut-3 Cancel

----- £ Review-1
----- £ Review-2
----- £ Review-3
----- £ Review—4
----- £ Water Level
-5k Static Load

Sort By Hame V Show Data Activate V Close [
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Step

04

4-1 Define Construction Stage

Procedure

Give Name as a ‘Strut-1°.
Change to ‘Stress’.

Activate the elements sets(Strut-1)
by using Drag&Drop from Set Data to
Activated Data.

Tick the ‘Sub Stage...".

Name as a ‘ULS’ using ULS partial
factor.

Click OK.
Save it.
Click ‘New’.

i Define Construction Stage
Construction Stage Set Name

Stage ID 7: Strut-1

Construction Stage Set-1

£

Move to Previous

Stage Nama Strut-1
Stage Typeel Stress I

[

Set Data

£

Activated Data

Move to Next

Insert Delete

Deactivated Data

=@ Mesh
..... % Default Mesh Set

----- £ Review-1

----- £ Review-2
----- £ Review-3
----- £ Review—4
----- £ Water Level
-5k Static Load

@ Boundary Condition
&k Static Load

£

Show Data

Activate

I:‘ Analysis Control...
D Output Contraol...

I | Sub Stage...
| LDF...

[ clear pisplacement
[ slope stability(SRM)
[ slope stability(SAM)

Save

Close

Sub Stage

Partial Factor

ULS ULS |

o

L
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘EX-2(seepage)’.
Change to ‘Steady-State’.

Deactivate the elements sets(EX-2)
and boundary condition(Review-1)
by using Drag&Drop from Set Data to
Deactivated Data.

4. Activate the boundary
conditions(Review-2) by using
Drag&Drop from Set Data to
Activated Data.

Save it.

Click ‘New’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L
Stage ID 8: Construction Stage-1 ve Move to Previous Move to Next
Stage Narr.o |[Ex-2(seepage) | |l News I Insert Delete
Stage T'P'F”el Steady-State I ~
Set Data Activated Data Deactivated Data
=@ Mesh @ Mesh =@y Mesh
i Default Mesh Set =58 Boundary Condition @ Ex-2
i Ex-1 £ Review—2 =-58 Boundary Condition

=2 /& Copgact £ Review-1
I R Contact

ine Interface
R

2R2RRH

WS

£ Review-2

£ Review—3

£ Review—4

6 Water Level
= Contact

SortBy  |MName ~ | Show Data Activate ~

Analysis Contral...

Output Control...

‘ Save

Close
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Step

04 4-1 Define Construction Stage

Procedure — = — — — —

'j}ef"'ue Construction Stage Sub Stage

T
? Name Partial Factor
ULS ULS |

X |

Give Name asa ‘EX'Z(streSS),. i Construction Stage Set Name Construction Stage Set-1 b

Change to ‘Stress’.

Tick the ‘Sub stage. . Stage Namc || EX-2(stress) I

New I Insert Delete a I:‘ Output Control...

w0 bd e

Stage ID 9: Construction Stage-1 i a Move to Previous Move to Next ] Analysis Contral...
R

Name as a ‘ULS’ using ULS partial stoge Tyl [ste= | = Sub Stage... ]

factor. O o
Set Data Activated Data Deactivated Data

CIICk OK. El@ Mesh Y
Saveit. | @ Ex-1

[]clear Displacement
[ slope stability(SRM)
[ slope stability(SAM)

Click ‘New’. || . @ -3

..... @ Stut-3 Cancel

Sort By Name ~ | Show Data Activate e Close
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Ste
i 4-1 Define Construction Stage

04

Procedure u — . — . _ — _ _ —

i}ef"'ue Construction Stage > |Sub Stage X

. . , i
lee Name asa StrUt-z ) Construction Stage Set Name Construction Stage Set-1 b | — B — ~
Change to ‘Stress’. _?
9 Stage ID 10: Strut-2 V@ Move to Previous Move to Next ] Analysis Control... 1 ULS | ULS |
Activate the elements sets(Strut-2) Stage Namc = ] e S 0 e E
by using Drag&Drop from Set Data to ctae T ‘9' — | = a
Activated Data. e Ll Sub Stage...
LDF...

Tick the ‘Sub Stage...". Set Data Activated Data Deactivated Data n

= @ Mesh ~ @5 Mesh []clear Displacement
Name as a ‘ULS’ using ULS partial | | @ Default Mesh Set £ Boundary Condition [Islope Stability(SRM)
factor. & Ex-1 - Boundary Condition ; gk Static Load []slope Stability(SAM)

----- @ Ex-2 .8k Static Load .. Contact

Click OK.
Save it.
Click ‘New’.

cancel

Show Data Activate e

SortBy |Name ™
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘EX-3(seepage)’.
Change to ‘Steady-State’.

Deactivate the elements sets(EX-3)
and boundary condition(Review-2)
by using Drag&Drop from Set Data to
Deactivated Data.

4. Activate the boundary
conditions(Review-3) by using
Drag&Drop from Set Data to
Activated Data.

Save it.

Click ‘New’.

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 L

Stage Namo || EX-3(seepage) I
Stage Typee I Steady-State I

Set Data Activated Data Deactivated Data

=@ Mesh & Mesh = Mesh

i Default Mesh Set =58 Boundary Condition @ Ex-3

i Ex-1 £ Review—3 =58 Boundary Condition
=2 ))& Copact £ Review-2
I 2 Contact

New I Insert Delete

Stage ID 11: EX-3(seepage) VG Move to Previous Move to Next
R

ine Interface
R

22222

& WS
=88 Boundary
S$BC
£ Review-
£ Review-2
£ Review—3
£ Review—4
6 Water Level
= Contact

SortBy  |MName ~ | Show Data Activate w

Analysis Contraol...

Output Control...

Save

Close
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Step

04 4-1 Define Construction Stage

'efine Construction Stage > |Sub Stage X

F—— o - P — — . - —

Give Name as a ‘EX-3(stress)’.

Construction Stage Set Name Construction Stage Set-1 b l . C
Name Partial Factor
‘ )
Change to ‘Stress’.
Stage ID 12: EX-3(stress) > a Move to Previous Move to Next O Analysis Contraol... 1 ULS ULS |
[ -+
N

Tick the ‘Sub Stage...’. Stage Namc EX-3(stress)

Name as a ‘ULS’ using ULS partial Stage Tvpegl Stress |

factor.
Click OK.
Save it.

New I Insert Delete |:| Output Contraol...

w0 bd e

| Sub Stage... ﬂ
] LDF...

[]clear Displacement

£ Boundary Condition [Islope Stability(SRM)
& Static Load [Jslope Stability(SAM)

Set Data Activated Data Deactivated Data

=@ Mesh ~
..... @ Default Mesh Set

8 Boundary Condition
sk Static Load

Click ‘New’. | | @ -3

----- £ Review-2
----- £ Review-3
----- £ Review—4
----- £ Water Level
-5k Static Load

Sort By Hame V Show Data Activate V Close
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Step

04

4-1 Define Construction Stage

Procedure

Give Name as a ‘Strut-3’.
Change to ‘Stress’.

Activate the elements sets(Strut-3)
by using Drag&Drop from Set Data to
Activated Data.

Tick the ‘Sub Stage...".

Name as a ‘ULS’ using ULS partial
factor.

Click OK.
Save it.
Click ‘New’.

i

f Construction Stage Set Name

Define Construction Stage

Construction Stage Set-1 L

Stage ID 13: Construction Stage-1 =

Stage Nama || Strut-3 I eﬂ
Stage Typeel Stress

Set Data

Move to Previous Move to Next

New I Insert Delete

Activated Data Deactivated Data

- Mesh
28 Boundary Condition
-8k Static Load

=88 Boundary Condition

----- £ Review-1
----- £ Review-2
----- £ Review-3
----- £ Review—4
----- £ Water Level
-2k Static Load

Name ~ Show Data Activate v

I:‘ Analysis Control...
|:| Output Contraol...

I | Sub Stage...
] LDF...

[]clear Displacement
[ slope stability(SRM)
[ slope stability(SAM)

Save

Close

X

Sub Stage
I ~
Name Partial Factor
1 ULS ULS |
| =
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Step

04 4-1 Define Construction Stage

Procedure

Give Name as a ‘EX-3(seepage)’- Construction Stage Set Name Construction Stage Set-1 v

Define Construction Stage X

Change to ‘Steady-State’.

Stage ID 14: EX-4({seepage) VG Move to Previous Move to Next I:‘ Analysis Contral...
Deactivate the elements sets(EX-4) Stage Nam.o EX-4(seepage)] |[ ew | msert Delete O Output Control...
and boundary condition(Review-3) o e|_|

. age Type Steady-State ~
by using Drag&Drop from Set Data to
Deactivated Data.

Set Data Activated Data Deactivated Data

4. Activate the boundary E @gﬂgﬁf Ve St g Eﬂeshd Condi E @gﬂ .
oy . . erau ES E] = poundary Londition =
COﬂdItIOﬂS(ReVIeW-4) by using & Ex-1 £ Review-4 =-88 Boundary Condition
Drag&Drop from Set Data to - ct & Review—3

X-2 ) = Co

Activated Data. 2 Contact
Save it.

Click ‘New’.

ine Interface
R

% Rigid Link hesh
& Soill
& Soil2
iy Strut—1
iy Strut-2
f Strut-3
& WR
WS

=88 Boundary
SEC
£ Review-
£ Review-2
£ Review=3
£ Review—4
6 Water Level

= Contact

@R2RRH

Sort By Hame V Show Data Activate ! Close
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Step

04 4-1 Define Construction Stage

Procedure — = — — — —

i}ef"'ue Construction Stage > |Sub Stage

Give Name asa ‘EX'4(streSS),. : Construction Stage Set Name Construction Stage Set-1 b

Partial Factor
Change to ‘Stress’.

ULS ULS |

o=y
:

Stage ID 15: Construction Stage-1 ~ e Move to Previous Move to Next ] Analysis Contraol...

Tle the ‘SUb stage. . .’_ Stage Namtc IEX—4[stress] I | [ New I Insert Delete

e I:‘ Output Control.
Name as a ‘ULS’ using ULS partial Stage Tvpeelsvess | ~ [ Sub Stage... ]
factor. O o

Click OK. [ clear pisplacement
Saveit. B £ [ Slope Stability(SRM)

[]slope Stability(SAM)
Click ‘New’.

w0 bd e

Set Data Activated Data Deactivated Data

&8 Boundary Condition
=k Static Load

..... & WR | Cancel

Sort By Name w Show Data Activate w Close {
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1.

Step

04

4-2 Define Analysis Case

Procedure

Select Analysis > Analysis Case >
General.

Name as a ‘Deep Excavation’.
Change the Solution Type to
‘Construction Stage’.

Tick the ‘Automatically Consider
Water Pressure’.

Tick ‘Initial Stage for Stress
Analysis’, ‘Apply KO Condition’ and
select the ‘2:Initial Stage(stress)’.
OK.

OK.

ﬁ.* Setfing
III_» Parametric Analysis

Analysis Case

Add/Madify Analysis Case

Analysis Case g
Title Deep Excavation I

Description ‘

| Analysis Control

Solution Type Construction Stage

™ Qutput Control k2

Linear Static

Construct 3G
Construction Stage

Analysis Case Mode Response Spectrum

Linear Time History(Modal)
Linear Time History(Direct)
Monlinear Time History
Monlinear Time Histary + SRM
2D Equivalent Linear
Consolidation

Fully Coupled Stress Seepage
Seepage(Steady-state)
Seepage(Transient)

Slope Stability(SRM)

Slope Stability(SAM)

e Sets

Solve Each Load Set Independently Sorting

Name

cancl || onl

Analysis Control

General Nonlinear Age

VWater Pressure

[] Automatically Consider Water Pressure

Initial Stage
Initial Stage for Stress Analysis
[~] Apply Ko Condition

2:Initial Stage(stress

[] cut-Off Megative Effective Pressure

Initial Stress
[ ]Estimate Initial Stress of Activated Elements

Final Calculation Stage

(@) End Stage (O Middle Stage 1:Initial Stage(Seep:

Specify Restart Stage
Restart Option
(®) Save only User Specified Stages
(O) save All Stages
Initial Temperature

[Jinitial Temperature By Value 0] [T]

[Jinitial Temperature By Load Set None

Saturation Effects

[] consider Partially Saturated Effects for Stress Analysis

Max. Negative Pore Pressure

[/] Max. Negative Pore Pressure Limit l:l kM/mz2

Initial Configuration
[]Estimate Initial Configuration of Activated Nodes

6
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Step

04 4-3 Analysis

1. Select Analysis > Perform #_ @Batch Analysis
2. Check on ‘Deep Excavation’ perform &) modelng

Results
1 [1 ki
3. Click ‘OK Analysis
GTS NX Solver bt
9' _| Name | Type | Description |
I Deep Excavation Construction Stage
Check On/Off | Cancel
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Step

05 Results — TY Translation (mm)

Results &L X Resuks @ X
1. Goto Results Tab, expand EX- Tem D Ttem D
. @ EX-4(stress) ~ &-B1 EX-4(stress)_ULS A
4(stress) construction stage. And 5 B INCR=1 (1I0AD=1000. ez INCR—1 (LOAD=1.000.
: : =& Displacements if H
Under Displacements, Click on TY D|§ Displacements |
CETOTALTRANSL. = & TOTAL TRANSL.
Translation (V). CEIXTRANSLATL B TX TRANSLAT!...
=l ansan. | S
2. Expand EX-4(stress) ULS @ TZ TRANSLATL.. : —
ﬁ' TXY TRANSLAT. 7 ﬁ TZ TRAMNSLATIL..
construction stage. And Under B TYZTRANSLAT. g TXY TRANSLAT..
------ TYZ TRANSLAT..
Displacements, Click on TY & TDXTRANSLAT.
P B TOTALROTATI.. = B TZX TRANSLAT.
Translation (V). B RXROTATION.. & TOTAL ROTATI..
B RYROTATION .. & RX ROTATION ...
3. Users can check the results B RZROTATION.. B RY ROTATION ..
. . =-# Grid Forces A S & RZ ROTATION ..
comparing to the normal version
P 9 S > | =% Grid Forces v
and ULS version(partial factor)
Min:-11.6365 Jr # Min:-15.2444 I ||
]
Ma:52, 1518 Ma: 73,9573
|
} i |
r T -
Normal 4th Excavation Stage ULS 4t Excavation Stage
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Step

05

Results — TX Translation (mm)

1. Goto Results Tab, expand EX-

4(stress) construction stage. And

Under Displacements, Click on TX

Translation (V).

Expand EX-4(stress) ULS
construction stage. And Under
Displacements, Click on TX
Translation (V).

Users can check the results

comparing to the normal version

and ULS version(partial factor)

Resulis I X

Item D

o2t EX-4(seepage) -~

@ INCR=1 (LOAD=1.000..

= [EgX-4(stress)

=2 ,é' INCR=1 (LOAD=1.000..
[Eoseen]

------ B TOTAL TRANSL.

------ =y TX TRANSLATI...

------ & TY TRANSLATI...

------ & TZ TRANSLATL..

------ & TXY TRANSLAT..

------ & TYZ TRANSLAT..

------ B TZX TRANSLAT..

------ & TOTAL ROTATI...

------ & RX ROTATION ...

------ & RY ROTATION ... w

Results

Item
=2 EX-4{stress) ULS

INCR=1 (LOAD=1.000..

= B Displacements

------ & TOTAL ROTATI...

&-#* Grid Forces

©

Maxi 15,9446

Min:-12,9523

Normal 4th Excavation Stage

------ & TOTAL TRANSL.

TX TRANSLATI...
& TY TRANSLATI...
------ & TZ TRANSLATI...
------ B TXY TRANSLAT..
------ & TYZ TRANSLAT..
------ B TZX TRANSLAT.

------ & RX ROTATION ..
------ & RY ROTATION ..
------ & RZ ROTATION ...

. X

T

Maxi24.247

L
f
1

Min:-11.6727

ULS 4th Excavation Stage
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Step

05 Results — Total Translation (m)

G) Probe LDF Sum
1. Select Result > Advanced > Multi ﬂ Multi Step Iso. ™ cutting Diag
rl "! "
Step Iso. @) Extract %[}thers -
2. Select the ‘Nodal Seepage Results’

Advanced @

from Result Category.

e 17 1] 117 111 T EEEEEE
3. Select PORE PRESSURE HEAD'. Multi Step Iso Surface . _H_Jlff__ _%r_; J‘H—w | [{ m JI—I S=s=s==ccse====mm———oo
== —t— = [ I
4. And, give ‘0’ value Output pats T A I 3 NEEERE=SSE __ﬁ inEE
e | TR N e
5. Plot. —————_r_--j EEEN T A ‘ij‘_ T T
Result Category Il Nodal Seepage Results I/l __—'—|-——|>[__- [ | —!—I ____}_7\{ an ‘L%Ea:fm j t_ | 1 : ] || I
et ] ¥ I _| - — 1 t + T
6. Look at the water drawdown stage by Do e [Fore rressure 0} _T i | . —,—.:?J_'_I _ll_ | T J}l_l Ifl l | | |
stage. 1 .___t-#—l . | . ﬁ' l] .
Step: Data —— | i ] | HE _II_ [ _j_.l_ ! | T]
itial : = =1. ; —— InuEN I —- ! '|l_____ ] '_|_|—J'_’ - ]
Y B (sopmuerenet (lososoooyrored | | - ﬁﬂh%ﬁﬁw T -
/| EX-2(seepage):INCR=1 (LOAD=1.000):FPORE F __'__':JE_'_ | |
/| EX-3(seepage):INCR=1 (LOAD=1.000):PORE F .- —
| EX-4{seepage):INCR=1 (LOAD=1.000):PORE F | 1| —
s -

EEEERREEE

b

| Select All  Unselect All
|
. [
b Iso Value -|
) 1
L i @ |
! | -5395.94189| | ol | 33700| *
L
g
S 6 I Plot I Close
rL""‘ln l S
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Happy Modeling




