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01 Overview

Modeling and Analysis Summary
The model represents 10mX20m excavation area with temporary facilities which are diaphragm wall, waler

and strut. The excavation process consists of 3 stages(1.0, 3.5, 6.0 b.g.l.(m)). And, total supports(waleran
d strut) are installed at 2 levels (0.5, 3.0 b.g.l.(m)) with interval distance of 2.5m. The toe level of retaining 
wall(D-Wall) is 12 b.g.l.(m).

The ground is consisting of 3 layers and depths are respectively: Buried layer 2.0 m, Colluviums 8.0 m, the

rest part is weathered soil. Surcharge and water level are considered as well in this case.
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Modeling and Analysis Summary
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Porous
DrainageParameters

Permeability k [m/sec]
Non-Linear

Secant Stiffness in Tri-axial Test
(E50ref) [kN/m2]

General
Poisson’s Ratio (v)

Unit Weight (γ) [kN/m3]

Ko

4

02 Material & Property

Name
Material

Model Type

Buried Layer
Isotropic

Hardening Soil

Colluvium
Isotropic

Hardening Soil

Weathered Soil
Isotropic

Hardening Soil

Tangential Stiffness Primary Oedometer Test 
(Eoedref) [kN/m2]

Unloading/Reloading Stiffness
(Eurref) [kN/m2]

Cohesion (c) [kN/m2]

Frictional Angle (Φ) [deg]

0.25

16

0.5

10,000

10,000

30,000

1

30

Drained

1e-007

0.25

17

0.7

60,000

60,000

180,000

1

34

Undrained

1e-007

0.25

20

0.7

Drained

1e-007

100,000

100,000

300,000

4

38

[unit: kN, m]Ground
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02 Material & Property

Name

Material

Name

Retaining Wall (1.0m thk.D-Wall)

Conc’

Isotropic

Material

Conc’

Type

Shell

Steel

Isotropic

Model Type

Elastic Modulus (E) [kN/m2]

Poisson’s Ratio (v)

Unit Weight (γ) [kN/m3]

Waler(UB 610x229x101 kg/m)

Strut (UB 610x229x101 kg/m)

Steel

Steel

Elastic

28,000,000

0.15

24

Beam

Truss

Elastic

205,000,000

0.15

74

Structure

Property (Structure)

[unit: kN, m]

[unit: kN, m]
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03
Starting

Geometry Modeling

Open the start file

“EXCAVATION ADVANCED 

SESSION 1 START”

1

Procedure

1
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Geometry Modeling

 
to change work plane

Check existing materials
(Mesh > Prop./CSys./Func. >
Material)

Check existing properties
(Mesh > Prop./CSys./Func. > 
Property)

Open “Work Plane” tree

Double click XY (0,0,1)

1

2

3

Procedure

1

2

3 1 2

Checktheproperties



GTS NX

9

03
 

Geometry Modeling

Click “DWG(Wireframe)…”

Click 

“Select AutoCAD DWG File”
Double click “EXCAVATION
ADVANCED COURSE” Click
“OK”

1

2

3

4

Procedure

2

1

3

4

ImportCAD file
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Geometry Modeling

Click “Extrude”
Select out lines (4 lines)
(Press ‘E’ to change selection
method to edge from face)
Check on “2 Points Vector”
Check on Z only
Check on “Reverse Direction”
Length “60”
Click “OK”

1

2

Procedure

2

1

Makethesolid for ground part
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Geometry Modeling

Length “12”

Click “OK”

Open Geometry tree
Hide Solid
Click “Extrude”
Select out lines (4 lines)
(Press ‘E’ to change selection
method to edge from face)
Check on “2 Points Vector”

 Check on Z only

1

2

3

Procedure

1

3

2

Makethesolid for excavation(retaining wall) part
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Geometry Modeling

Click “Intersect”
Select 11 curves

 

[Information]
Lines will be divided by point
with intersect function

Click “OK”

1

2

Procedure 1

2

Strut & Waler
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Geometry Modeling

 
Geometry Set “S2”
Click “OK”

Click “Translate”
Select 6 curves
Check on “2 Points Vector”
Select Z only
Select “Copy” from method
Distance “-0.5”
Geometry Set “S1”
Click “Apply”

Distance “-3.0”

1

2

3

Procedure

2

1

3

Strut & Waler
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Geometry Modeling

 
Geometry Set “W2”
Click “OK”

Click “Translate”
Select 16 curves
Check on “2 Points Vector”
Select Z only
Select “Copy” from method
Distance “-0.5”
Geometry Set “W1”
Click “Apply”

Distance “-3.0”

1

2

3

Procedure

2

1

3

Strut & Waler
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03 Geometry Modeling

Hide Curve / S1 / S2 Show
W1 / W2 / Extrude(2
Click “front view”
Click “Imprint” Go to “Curve”
tab Ctrl+Ato select all faces
Select W1 & W2 Curves
Select “Direction of shortest..”
Click “OK”

nd)
1

2

3

4

Procedure

1

3

2

4

Walerimprint to retaining wall part
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Geometry Modeling

Hide W1 / W2
Show Curve
Click “Top View”
Click “Make Face”
Select 4 edges
Geometry Set “Geometry Set-1”
Click “OK”

1

2

3

4

Procedure

1

3

2

4

Definetheexcavation depth



GTS NX

17

03
 

Geometry Modeling

Distance “-6.0”
Click “OK”

Click “Translate”
Select face
Select “2 Point Vector”
Select Z only
Distance “-1.0”
Geometry Set “Geometry Set-1”
Click “Apply”
Distance “-3.5”

 Click “Apply”

1

2

3

4

Procedure

2

1

3 4

Definetheexcavation depth
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Geometry Modeling

Click “Solid” from Divide
Select Solid (1 Solid)
Select faces (3 faces)
Click “OK”
[Information]
Solid will be divided by selected
3 faces.

1

2

Procedure 1

2

Definetheexcavation depth
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Geometry Modeling

Only show Curve

Click “Make Face”

Select 4 edges
Click “OK”

1

2

Procedure

1

3

2

3

Definethesoil layers
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Geometry Modeling

Click “Scale”

Select 1 face 

Scale Center “60,60,0”

Factor X “1.2”
Click “OK”

1

2

Procedure

2

1

Definethesoil layers
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Geometry Modeling

Show extrude solid (1st)
Click “Isometric 1”
Click “Translate”
Select 1 face
Select “2 Points Vector”
Select “Z” only
Select “Copy”
Distance “-2”
Click “Apply”
Distance “-10”
Click “OK”

1

2

3

4

5

Procedure

1

4

3

2

5

Definethesoil layers
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Geometry Modeling

Show every solid

Click “Solid”

Select 5 Solids
Select 2 Faces
Click “OK”

1

2

3

Procedure

1

2

3

Definethesoil layers
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Geometry Modeling

Show every Solid & Curve

Click “Imprint”

Go to “Curve” tab
Select ground surface (1 face)
Select 8 edges
Select “Direction of shortest..”
Click “OK”
[Information]
You can see imprinted lines on
the ground surface when you
hide every curve which means
the ground surface is divided by
lines. 

1

2

3

Procedure

1
3

Imprintsurcharge area to ground surface
2
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Geometry Modeling

Show every Solid only

Click “Auto Connect”

Method “Boolean”
Select 9 solids (ctrl+a, select all)
Click “OK”

1

2

3

Procedure

1

2

3

Eliminatethe overlapping solids
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Mesh Generation

Click “Size Ctrl.”
Select 264 edges
Mesh Size “2”
Click “OK”
[Information]
You can define mesh size when
you generate the mesh also.

1

2

Procedure

2

Definemesh size before meshing
1
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Mesh Generation

Click “Size Ctrl.”
Select 4 edges
Mesh Size “4”
Click “OK”
[Information]
You can define mesh size when
you generate the mesh also.

1

2

Procedure

2

Definemesh size before meshing
1
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Mesh Generation

Click “Size Ctrl.” Select 36
edges Mesh Size “12” Click “OK”
[Information] You can define
mesh size when you generate
the mesh also.

1

2

Procedure

2

Definemesh size before meshing
1
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Mesh Generation

Click “3D”
Select 9 solids (ctrl+a, select all)
Select “Default Tetra Mesher”
Property “WEATHERED SOIL”
Click “OK”
[Information]
Mesh size has defined previous
stage so that the mesh will be
automatically generated with
assigned mesh size.

1

2

Procedure
1

2

Generatemesh for ground
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Mesh Generation

Change selection method to
“Mesh Set”
Turn on “Intersect”
Click “Parameters” Go to
“3D” tab Select first layer
Property “BURRIED LAYER”

 Click “Apply”

1

2

3

4

Procedure

4

1

3

2

Defineproperties for soil layer
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Mesh Generation

Select second layer
Property “COLLUVIUM”
Click “OK”
[Information]
The rest part already assigned
with “WEATHERED SOIL” when
you generate mesh.
You can check assigned
property under properties
window which is located left-
below.

1

Procedure

1

Defineproperties for soil layer
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Mesh Generation

Type “Face”
Select 32 faces
Property “D-WALL”
Mesh set name “RW”
Click “OK”

Hide every mesh set
Show only inside solids
Click “Extract”

1

2

3

Procedure

1 3

2

Generatemesh for retaining wall
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Mesh Generation

Click “Extract”
Type “Edge”
Select 16 lines
Property “WALER”
Mesh set name “W1”
Click “Apply”

1

2

Procedure

2

1

Generatemesh for waler(1st layer)
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Mesh Generation

Type “Edge”
Select 16 lines
Property “WALER”

 
Click “OK”
Mesh set name “W2”

1

Procedure

1

Generatemesh for waler(2 layer)nd
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Mesh Generation

<Mesh tree>
Hide every mesh set
<Geometry tree>

 

Click “1D”
Select 6 lines (ctrl+a, select all)
Division “1”
Property “Strut”
Mesh Set name “S1”
Click “Apply”

Show S1 only

1

2

3

Procedure

1

2

3

Generatemesh for Strut (1st layer)
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Mesh Generation

<Mesh tree>
Hide every mesh set
<Geometry tree>

 

Select 6 lines (ctrl+a, select all)
Division “1”
Property “Strut”
Mesh Set name “S2”
Click “OK”

Show S2 only

1

Procedure

1
2

Generatemesh for Strut (2 layer)nd
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Mesh Generation

<Mesh tree>
Show only RW mesh set
<Geometry tree>

 

Click “Interface” Go to “Plane”
tab Select 270 elements (ctrl+a)
Check on “Merge Nodes” Select
every points at toe Select
“Wizard” Strength Reduction
Factor “0.67” Click “OK” Select
“Create Other Element” Click
“OK”

Hide every geometry

1

2

3

Procedure

1
3

2

Makeinterface to retaining wall
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Mesh Generation

<Mesh tree>
Show only excavation part
<Geometry tree>

 

 
“EX 1” under mesh tree using
“F2” key
Select 2nd& 3rdlayer
Right click
Select “Merge”
Change mesh set name to
“EX2” under mesh tree using
“F2” key
Select 4thlayer
Change mesh set name to
“FEL” under mesh tree using 
“F2”key

Selection method change “Mesh
se” press “M”
Select first layer

Hide every geometry

Change mesh set name to

1

Procedure

Mergemesh set and change name of mesh set

1



Load & Boundary Condition
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Load & Boundary Condition

<Mesh tree>
Show every mesh set
<Geometry tree>

 

Click “Constraint”
Go to “Auto” tab
Boundary Set name “BC”
Click “OK”

Hide every geometry

1

2

3

Procedure

1

2

3

Makeboundary condition to ground
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Click “Self Weight”
Load Set name “SW”
Click “OK”

<Mesh tree>
Show every mesh set
<Geometry tree>

 Hide every geometry

1

2

3

Procedure

1

3

2

Make self weight

05 Load & Boundary Condition
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<Mesh tree>
Show every mesh set
<Geometry tree>

 

Click “Press.”
Go to “Face” tab
Object type “3D Element Face”

 
change to “Face” Press “F”
P or P1 “25”
Load Set name “SURCHARGE”
Click “OK”

Show every solid

Change selection method

1

2

3

Procedure

1 3

2

Make surcharge

05 Load & Boundary Condition



Water Level
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<Mesh tree>
Hide every mesh set
<Geometry tree>

 

Click “Water Level”
Go to “Face” tab
Select ground surface
Name “Initial”

 Click “OK”

Show every solid

1

2

3

Procedure

1

3

2

Define water levels for each excavation stage

06 Water Level
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Click “Water Level”
Go to “Face” tab

 
f loor
Name “EX1”
Click “OK”
[Information]
Excavation floor need to be 
selected at the end.

SelectgroundsurfaceandEX1 

1

Procedure

2

1

Define water levels for each excavation stage

06 Water Level
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Click “Water Level”
Go to “Face” tab

 
f loor
Name “EX2”
Click “OK”
[Information]
Excavation floor need to be 
selected at the end.

SelectgroundsurfaceandEX2 

1

Procedure

2

1

Define water levels for each excavation stage

06 Water Level
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Click “Water Level”
Go to “Face” tab

 
f loor
Name “FEL”
Click “OK”
[Information]
Excavation floor need to be 
selected at the end.

SelectgroundsurfaceandFEL 

1

Procedure

2

1

Define water levels for each excavation stage

06 Water Level
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[Information] You can check
created water level from “Surface
Function” 
under “Analysis” tab
And, you can control water level
manually with coordinate system
with table using right click on
created water level 

Procedure

Define water levels for each excavation stage

06 Water Level



Thank you!
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01 Overview

Modeling and Analysis Summary
The model represents 10mX20m excavation area with temporary facilities which are diaphragm wall, waler

and strut. The excavation process consists of 3 stages(1.0, 3.5, 6.0 b.g.l.(m)). And, total supports(waleran
d strut) are installed at 2 levels (0.5, 3.0 b.g.l.(m)) with interval distance of 2.5m. The toe level of retaining 
wall(D-Wall) is 12 b.g.l.(m). The ground is consisting of 3 layers and depths are respectively: Buried layer 3

.0 b.g.l.(m), Colluviums 7.0 b.g.l.(m), the rest part is weathered soil. Surcharge and water level are conside

red as well in this case.
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Modeling and Analysis Summary
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Porous
DrainageParameters

Permeability k [m/sec]
Non-Linear

Secant Stiffness in Tri-axial Test
(E50ref) [kN/m2]

General
Poisson’s Ratio (v)

Unit Weight (γ) [kN/m3]

Ko
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02 Material & Property

Name
Material

Model Type

Buried Layer
Isotropic

Hardening Soil

Colluvium
Isotropic

Hardening Soil

Weathered Soil
Isotropic

Hardening Soil

Tangential Stiffness Primary Oedometer Test 
(Eoedref) [kN/m2]

Unloading/Reloading Stiffness
(Eurref) [kN/m2]

Cohesion (c) [kN/m2]

Frictional Angle (Φ) [deg]

0.25

16

0.5

10,000

10,000

30,000

1

30

Drained

1e-007

0.25

17

0.7

60,000

60,000

180,000

1

34

Undrained

1e-007

0.25

20

0.7

Drained

1e-007

100,000

100,000

300,000

4

38

[unit: kN, m]Ground
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02 Material & Property

Name

Material

Name

Retaining Wall (1.0m thk.D-Wall)

Conc’

Isotropic

Material

Conc’

Type

Shell

Steel

Isotropic

Model Type

Elastic Modulus (E) [kN/m2]

Poisson’s Ratio (v)

Unit Weight (γ) [kN/m3]

Waler(UB 610x229x101 kg/m)

Strut (UB 610x229x101 kg/m)

Steel

Steel

Elastic

28,000,000

0.15

24

Beam

Truss

Elastic

205,000,000

0.15

74

Structure

Property (Structure)

[unit: kN, m]

[unit: kN, m]
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Define Analysis Stage

Click “Stage Set”
Stage Type “Stress”

 

Select created stage set
Click “Define CS…”

Click “Add”

1

2

3

Procedure 1

2 3

Definestage type
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Define Analysis Stage

Stage Name “INITIAL”
<Activate>
Every mesh set of ground
Rigid Link Mesh
BC
SW
<Deactivate>
-
<Water level>
Check on “Define Water Level”
“1” m & Select “Initial”
Check on “Clear Displacement”
Click “Save”
Click “New”

Procedure

InitialStage
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07 Define Analysis Stage

Stage Name “SURCHARGE”

<Activate>

SURCHARGE
<Deactivate>
-
<Water level>
-
Check on “Clear Displacement”
Click “Save”
Click “New”

Procedure

Surcharge
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Define Analysis Stage

Stage Name “RW”
<Activate>
RW
Plane Interface
<Deactivate>
Rigid Link Mesh
<Water level>
-

Check on “Clear Displacement”

Click “Save”

Click “New”

Procedure

Retainingwall
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Define Analysis Stage

Click “Save”

Click “New”

Stage Name “EX1”
<Activate>
-
<Deactivate>
EX1
<Water level>
Check on “Define Water Level”

 “1” m & Select “EX1”

Procedure

1 Excavation
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Define Analysis Stage

Click “Save”

Click “New”

Stage Name “S1”
<Activate>
S1
W1
<Deactivate>
-
<Water level>
-

Procedure

1 Reinforcement
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07
2nd

Define Analysis Stage

Click “Save”

Click “New”

Stage Name “EX2”
<Activate>
-
<Deactivate>
EX2
<Water level>
Check on “Define Water Level”

 “1” m & Select “EX2”

Procedure

Excavation
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nd

Define Analysis Stage

Click “Save”

Click “New”

Stage Name “S2”
<Activate>
S2
W2
<Deactivate>
-
<Water level>
-

Procedure

2 Reinforcement
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Define Analysis Stage

Click “Save”

Click “New”

Stage Name “FEL”
<Activate>
-
<Deactivate>
FEL
<Water level>
Check on “Define Water Level”

 “1” m & Select “FEL”

Procedure

Final Excavation



Analysis Case
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Analysis Case

Click “General”
Title “3D EXCAVATION”

 

General tab
Check on “Initial Stage for…”
Check on “Apply K0 Condition”
Go to “Nonlinear” tab
Select “Enhanced Init Stress”
Click “OK”

Click “Analysis Control”

1

2

3

4

Procedure 1

2 3 4

Definestage type
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Analysis Case

Click “Perform”
Check on 3D EXCAVATION

 Click “OK”

1

2

Procedure 1

2

Performthe analysis



Result Checking
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Result Checking

<Mesh Tree>
Show every mesh set

Click “Displacements” > “Total
Translation(v)”
Check on Min/Max

1

2

3

Procedure

3 1

1

TotalDisplacement
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Procedure

Result Checking

Click “Extract”

Results “TZ Translation (V)”

Turn on “Front Selection” to 
select view side only
Click Table

1

2

3

1

4

2

3

GroundSettlement
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Procedure

Result Checking

Right Click on the values

Click “Sorting Dialog”

Move “FEL:INCR=4…” to right 
side
Click “Sort”

Find maximum value

GroundSettlement



GTS NX

23

09
 

Result Checking

<Mesh Tree>
Show only RW mesh set

 
check forces of shell (RW)
[Information]
RW has assumed by Shell
element so that RW can be
verified from shell element forces
You can check deflection of
retaining wall from
“Displacement”

Click “Shell Element Forces” to

Procedure

RetainingWall Checking

1 2

1

2
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Result Checking

<Mesh Tree>
Show S1 & S2 mesh set

 
check axial force of struts
[Information]
Strut has assumed by truss
element

Click“TrussElementForces” to 

Procedure

Axialforce of strut

1 2

1

2
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Procedure

Result Checking

<Mesh Tree>
Show W1 & W2 mesh set

 
check forces of Waler
[Information]
Walerhas assumed by beam
element

Click“BeamElementForces”to 

GroundSettlement

1 2

1

2



Thank you!


