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Overview

This model tutorial is intended to show the user the geogrid design features and its effect on slope 

reinforcement. 

Modelling

Numerical Model Design
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Material Properties

2D Deep Excavation 

Name Material 
Model

Modulus of 
Elasticity 
(kN/m2)

Poisson’s 
ratio

Unit 
Weight 
(kN/m3)

Saturated 
unit 
Weight
(kN/m3)

Cohesion
(kN/m2)

Friction 
angle

TOP SOIL Mohr-Coulomb 35000 0.3 18 19 5 32

SAND Mohr-Coulomb 45000 0.27 18.5 20 3 30

GLACIAL TILL Mohr-Coulomb 60000 0.32 20 21 7 33

DENSE SAND Mohr-Coulomb 150000 0.32 21 22.5 25 38

BEDROCK Mohr-Coulomb 2500000 0.32 26 27 25 39

Name Material 
Model

Modulus of 
Elasticity 
(kN/m2)

Poisson’s 
ratio

Unit 
Weight 
(kN/m3)

CONCRETE Elastic 3.50E+08 0.33 24

STEEL Elastic 2.10E+09 0.33 77
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1-1 Initial Setting

1

2

1

Procedure

Click on GTS NX icon > New 
Project

Enter the Project name as 3D 
Geogrid  & Engineer XYZ.

Select Model Type as 2D.

Select kN ,m and sec in The Unit 
System.

Use the Default values for Initial 
parameters.

Click OK.

Starting Midas GTS NX
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Procedure

Defining Soil Materials

Go to Mesh > Material

Click on Create. Select Isotropic

Select Model type as Mohr-
Coulomb

In General tab, Enter the value of 
Elastic modulus (E) =35000 
kN/m2

Enter Poisson’s ratio= 0.3, Unit 
weight = 18 kN/m3.
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2-1 Defining Soil Material
Step
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Procedure

Go to Porous Tab > Enter Unit 
weight (saturated) =19 kN/m3

Keep Drainage Parameters as 
Drained

Go to Non-Linear Tab > Enter the 
value of Cohesion = 5 kN/m2

Input the value of Frictional 
angle =320

Enter the name as  TOP SOIL.

Click OK

Follow the same procedure to 
define the material properties of 
the other soil layers. 
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Procedure

Defining Soil Materials

Go to Mesh > Material

Click on Create. Select Isotropic.

Select Model type as 
CONCRETE.

Click OK.  

Follow the same procedure to 
define the material properties 
of STEEL.  
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2-3 Defining Structural Materials
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Procedure

Defining Property

Go to Mesh>Click on Property 

Click on Create. Select 2D

Select Plane Strain

Name it as TOP SOIL

Select TOP SOIL from Material 
drop-down menu.

Click Apply.

Similarly Define the 2D 
property for other soil layers.
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Procedure

Defining Property

Go to Mesh>Click on Property 

Click on Create. Select 1D

Click on Beam

Name it as Wall and select 
material as CONCRETE.

Select SECTION. 

Select Solid Rectangle and 
enter H = 0.3m and B = 0.3 m. 

Click OK. 
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3-2 Defining  RE WALL Property
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Procedure

Defining Property

Go to Mesh>Click on Property 

Click on Create. Select 1D

Click on Beam

Name it as BASE SLAB and 
select material as CONCRETE.

Select SECTION. 

Select Solid Rectangle and 
enter H = 0.15 m and B = 0.15 m. 

Click OK. 
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3-3 Defining  BASE SLAB Property
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Procedure

Defining Property

Go to Mesh>Click on Property 

Click on Create. Select 1D

Click on TRUSS.

Name it as STRUT and select 
material as STEEL.

Check on SECTION.  

In the drop down select PIPE.     
D = 0.15m, tw = 0.07m.

Click OK.
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Procedure

Go to Geometry > Point

Enter width as 2m. 

Click user defined and enter 100. 

Click OK. 
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Step

04 4-1 Geometric Modelling- Redefining Grid Size 
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Procedure

Go to Geometry > Point

Click Create.  

Enter the points as shown in 
the table. 

Click Apply after entering each 
point. 

After all the points are created, 
click OK. 
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Step

04 4-2 Geometric modelling-Creation of Points 

No. x y

1 -60 0
2 -6 0
3 6 0
4 60 0
5 -60 -4
6 -6 -4
7 6 -4
8 60 -4
9 -60 -8
10 -6 -8
11 6 -8
12 60 -8
13 -6 -14
14 6 -14
15 -60 -20
16 -6 -20
17 6 -20
18 60 -20
19 -6 -24
20 6 -24
21 -6 -26
22 6 -26

No. x y

23 -60 -36
24 60 -36
25 -60 -50
26 60 -50
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Procedure

Go to Geometry > Point

Select method as 2D. 

Input Start corner at Location -
60,0 

Click on method as (Abs X,Y).

Input End Location -6,0 ( Abs X,Y)
and click Apply.

Click OK. 

Repeat the same procedure for 
creating all the lines. 
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04 4-3 Geometric modelling-Creation of Lines 
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Procedure

Go to Geometry > Intersect

Select the curves drawn in the 
previous steps. 

The Select All option can also be 
used to select all the curves.. 

Click OK. 
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04 4-4 Geometric modelling- Connection & Intersection
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select TOP SOIL. 

Give the Mesh set name  

“EX-1.”

Click OK. 

Step

05 5-1 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select SAND. 

Give the Mesh set name     
“EX-2.”

Click OK. 

Step

05 5-2 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select TILL. 

Give the Mesh set name     
“EX-3.”

Click OK. 

Step

05 5-3 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select DENSE SAND. 

Give the Mesh set name     
“EX-4.”

Click OK. 

Step

05 5-4 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select TOP SOIL. 

Give the Mesh set name    
“TOP SOIL.”

Click OK. 

Step

05 5-5 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select SAND. 

Give the Mesh set name    
“SAND.”

Click OK. 

Step

05 5-6 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select TILL. 

Give the Mesh set name    
“TILL.”

Click OK. 

Step

05 5-7 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select DENSE SAND. 

Give the Mesh set name    
“DENSE SAND.”

Click OK. 

Step

05 5-8 Meshing

Procedure
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Go to Mesh > Generate > 2D

Select the lines as shown.

In the Size method give size    
1 m. 

Tick on the “Mesh Inner 
Domain”. 

In the property drop-down 
menu, select BEDROCK. 

Give the Mesh set name    
“BEDROCK.”

Click OK. 

Step

05 5-9 Meshing

Procedure
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Go to Mesh>Element>Extract

Change the type to Edge.

Select the four edges as shown 
in the enclosed box.

The property is WALL.

Name retaining wall mesh set 
as WALL .

Click OK.

Step

05 5-10 Meshing-Extraction of  RE WALL Elements

Procedure
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Go to Mesh>Element>Extract

Change the type to Edge.

Select the four edges as shown 
in the enclosed box.

The property is STRUT.

Name STRUT mesh set as 
STRUT-1 .

Click OK.

Step

05 5-11 Meshing-Extraction of  STRUT Elements

Procedure
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Go to Mesh>Element>Extract

Change the type to Edge.

Select the four edges as shown 
in the enclosed box.

The property is STRUT.

Name STRUT mesh set as 
STRUT-2 .

Click OK.

Step

05 5-12 Meshing-Extraction of  STRUT Elements

Procedure
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Go to Mesh>Element>Extract

Change the type to Edge.

Select the four edges as shown 
in the enclosed box.

The property is STRUT.

Name STRUT mesh set as 
STRUT-3 .

Click OK.

Step

05 5-13 Meshing-Extraction of  STRUT Elements

Procedure
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Go to Mesh>Element>Extract

Change the type to Edge.

Select the four edges as shown 
in the enclosed box.

The property is BASE SLAB.

Name mesh set as BASE 
SLAB.

Click OK.

Step

05 5-13 Meshing-Extraction of  BASE SLAB. 

Procedure
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Go to Mesh>Element>Interface.

Change the type to LINE.

In the drop down menu select 
“From Truss/Beam”.

Select the Wall Mesh elements 
as shown in the picture. 

In property parameters, 
SELECT Wizard.

Enter the value of Strength 
Reduction Factor as 0.65. 

Click OK. 

Click on  “ Create Other 
Element ” to create Rigid Link.

Name mesh set as Line 
Interface .

Click OK.

Step

05 5-14 Meshing- Creation of Interface Elements

Procedure
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Step

06 6 Boundary Condition

Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Constraint

Select Auto, check on “Consider 
All mesh Sets”

Name the boundary Set as 
“Ground“

Click OK

.
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Step

07

8

7-1 Load Definition-Self Weight

Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Load >Self Weight

Check for gravity Direction, Gy

should be -1

Name the Load Set as “SW“

Click OK

.

1

2

3

4



www.MidasUser.com

Step

07

8

7-2 Load Definition- Surcharge/ Pressure Load

Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Load > Pressure Load

Select EDGE. 

Select object type as 2D 
Element Edge.

Select the 2D elements as 
shown in the picture. 

Enter the value 50kN/m in P or 
P1. 

Name the load set as LOAD. 

Click OK

.
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Step

07

8

7-3 Load Definition- Water Level

Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Boundary > Water level

Select Edge.

Select the edges as shown in 
the picture.

Name it as EX-1-WL.

Click OK

.
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Step

07

8

7-4 Load Definition- Water Level

1
Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Boundary > Water level

Select Edge. 

Select the edges as shown in 
the picture.

Name it as EX-2-WL

Click OK

.
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Step

07

8

7-5 Load Definition- Water Level

1
Procedure

1

2

3

4

Go to Static/Slope Analysis > 
Boundary > Water level

Select Edge. 

Select the edges as shown in 
the picture.

Name it as EX-3-WL

Click OK

.
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Step

07

8

7-6 Partial Factors Definition

Procedure

1

2

3

4

In the Static/Slope Analysis Tab, 
Click on Partial Factor.

Name the case as DA1C2.

Click on Partial factor tab. 

In the Solution Type Drop-Down 
Menu, DA1C2 and press 
Assign. The parameters will be 
automatically assigned. 

Click on Materials Tab.

In the materials tab, select all 
the soil materials and the 
interface materials. 

Click on Load Tab. 

Select the LOAD and in the 
Factor section, select 
Permanent Unfavorable. 

Click Add. 

Click Close.

Follow the same procedure for 
creating one more partial 
factor case for DA1C1. 
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Step

07

8

7-7 Partial Factors DESCRIPTION

10

• DA1, C1: Partial factor will apply to load only.

• DA1, C2: Partial factor will apply to load and soil material.

• DA2: DA2 is similar with DA1, C1. But, the factors for pile an

d footing are different.

• DA3: DA3 is similar with DA1, C2. But, the factor for load      

(Unfavorable under Variable) is different
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Go to Static/Slope 
Analysis/Stage Set.

Enter the desired name for the 
stage set. 

Click Add.

Click on Define CS Stage Set.

The next steps are defined in 
the subsequent steps. 

Step

8 8-1 Construction Stage Analysis

Procedure

1
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Name the stage as Initial.

Activate the mesh sets, 
boundary condition and 
loading condition as shown in 
the picture.

Click in Define Water level of 
Global and enter -4m. 

Click on Clear Displacement.

Click Save. 

Click New.

Step

8 8-2 Construction Stage Analysis

Procedure
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Step

8 8-3 Construction Stage Analysis

1

2

3

4

Name the stage as WALL.

Activate and deactivate the 
mesh sets, as shown in the 
picture.

Click Save. 

Click New.

Procedure
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Step

8 8-4 Construction Stage Analysis

1

2

3

4

5

Name the stage as EX-1.

Deactivate the mesh sets, as 
shown in the picture.

Click in Define Water level of 
Global and enter 1m and 
select Ex-1-WL. 

Click on Sub Stage.

Type 11 and select DA1C2. 

Click OK.

Click SAVE.

Procedure
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Step

8
8-5 Construction Stage Analysis

1

2

3

4

5

6

Name the stage as EX-2.

Deactivate the mesh sets, as 
shown in the picture.

Click on Sub Stage.

Type 12 and select DA1C2. 

Click OK.

Click SAVE.

Procedure
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Step

8 8-6 Construction Stage Analysis

1

2 3

4

5

6

Name the stage as EX-3.

Deactivate the mesh sets, as 
shown in the picture.

Click in Define Water level of 
Global and enter 1m and 
select Ex-2-WL. 

Click on Sub Stage.

Type 13 and select DA1C2. 

Click OK.

Click SAVE.

Procedure
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Step

8 8-7 Construction Stage Analysis

1

2
3

4

5

6

Name the stage as EX-4.

Deactivate and activate the 
mesh sets, as shown in the 
picture.

Click in Define Water level of 
Global and enter 1m and 
select Ex-3-WL. 

Click on Sub Stage.

Type 14 and select DA1C2. 

Click OK.

Click SAVE.

REPEAT THE SAME STEPS 
FROM 8-1 EXCEPT 
ACTIVATION OF ANY 
SUBSTAGE AND CREATE 
ONE MORE 
CONSTRUCTION STAGE 
SETS. THESE STAGES 
WILL BE USED FOR 
COMPARISON STUDY. 

OR THE STEPS 
DESCRIBED IN SLIDE 8-8 
CAN ALSO BE FOLLOWED. 

Procedure
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Step

8 8-8 Construction Stage Analysis HINTS

1

2

3

4

5

6

Go to Static/Slope Analysis > 
Stage Set. 

Click in the previously created 
construction stage set. 

Click Copy. 

The new stage will appear like 
as shown in the image. 

Click Define CS. 

THIS NEW CONSTRUCTION 
STAGE SET WILL HAVE 
THE SAME STAGES AS 
THE BUILT BEFORE, SO 
THE SUBSTAGES WILL 
HAVE TO BE MANUALLY 
DEACTIVATED FOR THIS 
STAGE SET. 

MANUALLY DEACTIVATE 
THE SUBSTAGES IN 
STAGES EX—1-1, EX-2-1, 
EX-3-1, EX-4-1.

Procedure
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Step

8 8-9 Construction Stage Analysis HINTS

THE TWO PICTURES IN 
THIS SLIDE ILLUSTRATE 
THE DIFFERENCE 
BETWEEN THE 
CONSTRUCTION STAGES 
OF THE TWO SETS. 

ENSURE THAT ALL THE 
SUBSTAGES ARE 
DEACTIVATED FOR THE 
NEW STAGE SET. 

Procedure

CONSTRUCTION STAGE 

FOR NORMAL + DA1C2 

ANALYSIS CASE

CONSTRUCTION STAGE 

FOR DA1C1 

ANALYSIS CASE
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Step

09

8

9-1 Analysis Case Definition

Procedure

1

2

3

4

In the Analysis Tab, Click on 
General

Name the case as 
NORMAL+DA1C2.

In the Solution Type Drop-Down 
Menu, Construction Stage.

Click on Analysis Control. 

Click in Initial Stage, and select 
both the options. 

Click OK.

Click OK.
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Step

09

8

9-2 Analysis Case Definition

Procedure

1

2

3

4

In the Analysis Tab, Click on 
General

Name the case as DA1C1.

In the Solution Type Drop-Down 
Menu, Construction Stage.

Click on Analysis Control. 

Click in Initial Stage, and select 
both the options. 

In the Nonlinear tab, click on 
Consider Partial Factor and 
select DA1C1. 

Click OK.

Click OK.

Click OK.

1

2

3

4
5

5

8

6

6

7

7

9

8

9



www.MidasUser.com

Go to Results>

Click on Total Displacements. 

Legend shows the 
displacement around the model.

Step

10 10-1 Result (DISPLACEMENTS)

Procedure
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Go to Results> EX-4-1

Click on TRUSS ELEMENT 
FORCES. 

Legend shows the forces acting  
on the struts.

Step

10 10-2 Result (AXIAL FORCES ON STRUTS)

Procedure
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Go to Results> EX-4-1

Click on BEAM ELEMENT 
FORCES. 

Legend shows the forces acting  
on the wall & base slab.

Step

10 10-3 Result (AXIAL FORCES ON WALL & BASE SLAB)

Procedure
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Go to Results> EX-4-1

Click on BEAM ELEMENT 
FORCES & select Bending 
Moment Y. 

Legend shows the bending 
moments acting on the wall & 
base slab.

Step

10 10-3 Result (BENDING MOMENTS ON WALL)

Procedure
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• GTS NX Certification task for participants involves 
submission of file (.docx or .pdf) with : 

• Generating the model as shown in tutorial. 

• Images/3D PDF report in the output. 

• Short summary of model creation, and results.

Step

11 CERTIFICATION TASK 

KINDLY SUBMIT YOUR FINAL RESULTS IN THE PROVIDED WORD FILE FORMAT. 
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Step

11 CERTIFICATION TASK GUIDELINES 


