
2D Excavation with 
Soil Retaining System

沈約翰 (John)
john@midasuser.com.tw

1



2D MODEL IMPORT
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Imported Model



Automatically divides the model into intersecting points

Example of Intersecting points
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INTERSECT FUNCTION
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General steps for defining 
a specific soil material
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SOIL MATERIAL
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Truss Property

Plane Strain Property

Beam Property 5

SOIL PROPERTY
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Beam and Truss element comparison

Note: Spacing defines the distance
between each individual element
that will be generated along a line
or curve when using truss-type
elements. 66

BEAM - TRUSS ELEMENT

Truss Library 



Face Function

Imprint Function
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GEOMETRIC MODEL
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Soil property
Ground Property

Structural Property
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ELEMENT PROPERTY
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Mesh size of 0.5 m
Mesh size control to increase the 
accuracy in plastic area 9

MESH - SIZE CONTROL
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Generate mesh for soil layer 1

To show ‘Property color’
Display Mode (Mesh)  Property color

Soil 1
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MESH - GENERATE MESH
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‘Extract elements’ for retaining wall Note: By using the ‘Extract Elements’
function, there is needed to open
geometry and corresponding mesh set
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MESH - EXTRACT ELEMENT
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INTERFACE
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Interface Wizard

Normal Stiffness Modulus (Kn) is the elasticity modulus for bonding and un-
bonding behavior in the normal direction to the interface element
Shear stiffness modulus (Kt) is the elasticity modulus for slip behavior in the normal

direction to the interface element

Kn = Eoed,i/ tv

Kt = Gi/ tv

Ci = R x Csoil

The general Virtual Thickness Factor range is 0.01 ~ 0.1 
(If the stiffness is high, use a smaller value)

Interface Wizard equation from Midas GTX NX manual

Where:
Kn: Normal Stiffness Modulus
Kt: Shear Stiffness Modulus
tv: Virtual Thickness Factor
R: Strength Reduction Factor
Ci: Interface Cohesion

Here,
Eoed,i= 2 x Gi x (1-vi)/(1-2 x vi)
Gi= R2 x Gsoil
Gsoil= E/(2(1+vsoil))
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INTERFACE WIZARD

Strength Reduction Factor R
Sandy Soil/Steel Material 0.6~0.7
Clay/ Steel Material 0.5
Sandy Soil/ Concrete 0.8~1.0
Clay / Concrete 0.7 ~ 1.0
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Adjusting the RW local axis

Changing the axis of the local retaining wall axis
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LOCAL AXIS READJUSTMENT
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Merge node

Checking the merge node function for interface

Selecting all nodes Mesh  Node Merge  Find
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MERGE NODE
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Model Tree

NOTE: Step is generally done for organizing 
meshes
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MESH GROUPING
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NOTE: Automatic constraint creates a fix restrictions (restrained x and y
axes) on the bottom part of soil model, and pin restriction on the sides
(restrained y axis).

B
oundary condition is created

17

BOUNDARY CONDITION
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Define construction stage:
Stage Name  Set Data  Initial condition  Save 
New
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CONSTRUCTION STAGE
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Stage 1: Initial Conditions
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CONSTRUCTION STAGE 1
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Stage 2. Install the retaining wall
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CONSTRUCTION STAGE 2

Stage 2: Retaining Wall
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Stage 3. Excavation for layer 1
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CONSTRUCTION STAGE 3

Stage 3: Excavation Layer 1
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Stage 4. Excavation for layer 2
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Stage 4: Excavation Layer 2

CONSTRUCTION STAGE 4
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Stage 5. Excavation for layer 3
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CONSTRUCTION STAGE 4

Stage 4: Excavation Layer 3
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Calculating with gravity method
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ANALYSIS CONTROL



Result Advanced  Cutting 
Diagram 25
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RESULT - VERTICAL DISPLACEMENT



Bending moment 
Retaining Wall

Shear force 
Retaining Wall
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RESULT - BEAM STRESSES



Total Displacement 
Without RW

Total Displacement 
With RW

The comparison highlights the effect of the
Retaining Wall in the excavation model. 27
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RESULT - COMPARISON
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