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Modeling and Analysis Summary

concrete on the slope face and 4 layers of soilnail.

drawdown.

behavior as well.
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The model represents 4 stage for slope excavation work which is supported by reinforcement such as lean

This tutorial is aiming on performing the analysis to check F.O.S of excavated slope and verify water

This tutorial will be carried out with “Semi-Coupled Analysis” which is supported by GTS NX to check water
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Ground [unit : kN, m]

Name Fill SVI SV SIvV
Material Isotropic Isotropic Isotropic Isotropic
Model Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb

Elastic Modulus (E) [kN/m?2] 10,000 16,666 83,333 250,000
Poisson’s Ratio (v) 0.3 0.3 0.3 0.3
Unit Weight (y) [kN/m3] 17 20 21 22
Ko 0.5 0.7 0.7 0.7

Unit Weight (Saturated) [kN/m3] 18 21 22 23

Drainage Parameters Drained Drained Drained Drained

Cohesion (c) [kN/m?] 1 1 5 15

Frictional Angle (®) [deg]




Structure [unit : kKN, m]

Name Conc’ Steel
Material Isotropic Isotropic
Model Type Elastic Elastic
Elastic Modulus (E) [kN/m?] 28,000,000 205,000,000
Poisson’s Ratio (v) 0.15 0.15
Unit Weight (y) [kN/m?3] 24 74
Property (Structure) [unit : kN, m]
Name Material Type
Lean Concrete (0.1 m) Conc’ Beam

Soil Nail (Dia. 0.2m @ 2.4m c/c) Steel Embedded Truss
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> 10 element(s) have been extracted. "
> A mesh set{LC-2] which has 21 nodes and 10 elements has been created.
> 8 element(s) have been extracted.
> A mesh set{LC-3] which has 17 nodes and 8 elements has been created.
> 8 element(s) have been extracted.
> A mesh set{LC-4] which has 17 nodes and 8 elements has been created.
> A mesh set{SN-1] which has 2 nodes and 1 elements has been created.
> A mesh set{SN-2] which has 2 nodes and 1 elements has been created.
> A mesh set{SN-3] which has 2 nodes and 1 elements has been created.
> A mesh set{SN-4] which has 2 nodes and 1 elements has been created.
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'Sbh e Analysis Stage

Define Construction Stage

Stage Name “[W] INITIAL”
Stage Type “Steady-State”

<Activate>

Every mesh set of ground
BC

L.INITIAL

R.INITIAL

<Deactivate>

Click “Save”

Click “New”

Construction Stage Set Mame

Construction Stage Set-1

Stage ID 1: [W] INITIAL o : Move to Previous Move to Next
Stage Name [W] INITIAL MNew Insert Delete
Stage Type Steady-State i
Set Data Activated Data Deactivated Data
Auto-Mesh{2D)-5 a3 Mesh
Auto-Mesh(20)-8 Auto-Mesh(20)
Auto-Mesh(20)-9 Auto-Mesh(2DH1
Default Mesh Set Auto-Mesh(2D-10
5 EX1 Auto-Mesh(20)-11
Ex2 Aute-Mesh(20)-5
EX3 Auto-Mesh(20)-8
§ Exd Auto-Mesh(20)-9
LC -1 EX1
LC -2 Ex2
LC-3 EX3
LC -4 Exd
SN -1 E—J% Boundary Condition
SN -2 % BC
SN -3 % LINITIAL
By SN -4 % RLINITIAL
=88 Boundary Condtion -3 Cortact
% BC
% LEX1
% LINITIAL
% RLINITIAL
Z Contact
W
Sort By MName w Show Data Activate

Analysis Contral...

Output Contral...

Save

Close




Stage Name “[S] INITIAL”
Stage Type “Stress”

<Activate>
SW

<Deactivate>

Check on “Clear Displacement”
Click “Save”

Click “New”
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Define Construction Stage
Construction Stage Set Mame

Stage ID

2; [5] INITIAL

Construction Stage Set-1

= % Move to Previous

Stage Mame [5] INITIAL

Stage Type Siress

Set Data

Activated Data

Mew

Move to Next

Insert Delete

Deactivated Data

Default Mesh Set

Lc-2
LC-3
LC -4
SN-1
SN-2
SN-3
gy SN+
£-88 Boundary Condttion
% BC
% LEX1

% L.IMITIAL
% R.INITIAL
£l Static Load

sl SURCHARGE

B Mesh

% Boundary Condttion
=8k Static Load

% SW

Z Contact

B Mesh
% Boundary Condttion
2L Static Load

w32 Contact

Sort By MName

Show Data Activate

| Analysis Contral...
| Output Contral...
O LDF...

Clear Displacement

[ slope Stability (SRM)
[ slope Stability(54M)

Save

Close
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Stage Name “[S] SURCHARGE”
Stage Type “Stress”

<Activate>
SURCHARGE

<Deactivate>

Check on “Clear Displacement”
Click “Save”

Click “New”
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Define Construction Stage
Construction Stage Set Mame

Stage ID

3 [5] SURCHARGE

Construction Stage Set-1

-
= Move to Previous

Stage Mame

[5] SURCHARGE

Stage Type Siress

Set Data

Activated Data

Move to Next

Insert Delete

Deactivated Data

Auto-Mesh(2D)-5
Default Mesh Set
Ex1

% BC

% L.EX1

20 LB

% LINITIAL
% RUNITIAL
E-£ls Static Load

Q& SURCHARGE

~

B Mesh

% Boundary Condttion
=8k Static Load

- 3l SURCHARGE
Z Contact

B Mesh
% Boundary Condttion
2L Static Load
w32 Contact

Show Data Activate

| Analysis Contral...
| Output Contral...
O LDF...

Clear Displacement

[ slope Stability (SRM)
[ slope Stability(54M)

Save

Close




Stage Name “[W] EX1SN1”
Stage Type “Steady-State”

<Activate>
L.EX1

<Deactivate>
EX1
L.INITIAL
Click “Save”

Click “New”

Define Construction Stage

Construction Stage Set Mame

Stage ID 4: [W] EX15M1

Construction Stage Set-1

-
= Move to Previous

Stage Mame

[W] EX15M1

Stage Type

Set Data

Steady-State

Activated Data

Move to Next

New Insert Delete

Deactivated Data

Auto-Mesh(2D)11
Auto-Mesh(20)-5

Auto-Mesh(20)-8

Auto-Mesh(2D)}-5

Default Mesh Set

EX1

g SN -4

| g Boundary Condition
% BC

% LEX1

% LIMITIAL
&5 RINITIAL
----- L Contact

~ @Mesh

EI % Boundary Condttion

- 86 LB

3 Contact

Mesh

& Ex1

=88 Boundary Condttion
- 86 LINITIAL
Z Contact

Sort By MName

L

Show Data Activate

Analysis Contral...

Output Contral...

Save

Close
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Define Construction Stage =
Stage Name “[S] EX1SN1” Construction Stage Set Name Construction Stage Set-1 w
Stage Type “Stress”

g yp Stage ID 5; [5] EX1SM1 ~ % Move to Previous Move to Mext U Analysis Contral...
<Activate> Stage Name [5] EX15M1 New Insert Delete | Output Contral...
LC-1 Stage Type Stress ~ [l LDF...

SN-1 [ clear Displacement
Set Data Activated Data Deactivated Data (] Slope Stability (SRM)
_ Auto-Mesh{ZD)-3 - B Mesh ) [siope Stabilty(SAM)
<Deactivate> Default Mesh Set % Boundary Condition
Ex1 2L Static Load
- Ex2 &5 Boundary Condttion w32 Contact

sk Static Load
2

Contact

Click “Save”

Click “New”

% BC

% L.EX1

20 LB

% LINITIAL
% RUNITIAL
E-gls Static Load

% SURCHARGE

Show Data Activate hd Save Close




Stage Name “[W] EX2SN2”
Stage Type “Steady-State”

<Activate>
L.EX2

<Deactivate>
EX2

L.EX1

Click “Save”

Click “New”

Define Construction Stage

Construction Stage Set Mame

Stage ID 6: [W] EX25M2

Construction Stage Set-1

-
= Move to Previous

Stage Mame

[W] EX25M2

Stage Type

Set Data

Steady-State

Activated Data

Move to Next

New Insert Delete

Deactivated Data

Auto-Mesh(2D)11
Auto-Mesh(20)-5

Auto-Mesh(20)-8

Auto-Mesh(2D)}-5

Default Mesh Set

EX1

g SN -4

| g Boundary Condition
% BC

% LEX1

% LIMITIAL
&5 RINITIAL
----- L Contact

~ E Mesh
= % Boundary Condition
3 Contact

Mesh
=88 Boundary Condttion

~€6 LEX1

Z Contact

Sort By MName

L

Show Data Activate

Analysis Contral...

Output Contral...

Save

Close




Stage Name “[S] EX2SN2”
Stage Type “Stress”

<Activate>
LC-2
SN-2

<Deactivate>

Click “Save”

Click “New”

Define Construction Stage
Construction Stage Set Mame

Stage ID 7: [5] EX2SN2Z

Construction Stage Set-1

-
= Move to Previous

Stage Mame [5] EX25M2

Mew

Stage Type Siress

Set Data

Activated Data

Move to Next

Insert Delete

Deactivated Data

Auto-Mesh(2D)-5
Default Mesh Set
Ex1

% BC

% L.EX1

20 LB

% LINITIAL
% RUNITIAL
E-gls Static Load

Q& SURCHARGE

% Boundary Condition

sk Static Load
2

Contact

Static Load

% Boundary Condttion
<

Show Data Activate

| Analysis Contral...
| Output Contral...
O LDF...

[ clear Displacement

[ slope Stability (SRM)
[ slope Stability(54M)

Save

Close




Stage Name “[W] EX3SN3”
Stage Type “Steady-State”

<Activate>
L.EX3

<Deactivate>
EX3

L.EX2

Click “Save”

Click “New”

Define Construction Stage

Construction Stage Set Mame

Stage ID 8: [W] EX35MN3

Construction Stage Set-1

-
= Move to Previous

Stage Mame

[W] EX35M3

Stage Type

Set Data

Steady-State

Activated Data

Move to Next

New Insert Delete

Deactivated Data

Auto-Mesh(2D)11
Auto-Mesh(20)-5

Auto-Mesh(20)-8

Auto-Mesh(2D)}-5

Default Mesh Set

EX1

g SN -4

| g Boundary Condition
% BC

% LEX1

% LIMITIAL
&5 RINITIAL
----- L Contact

~ E Mesh
= % Boundary Condition
3 Contact

Mesh
=88 Boundary Condttion

Sort By MName

L

Show Data Activate

Analysis Contral...

Output Contral...

Save

Close




Stage Name “[S] EX3SN3”
Stage Type “Stress”

<Activate>
LC-3
SN-3

<Deactivate>

Click “Save”

Click “New”

Define Construction Stage
Construction Stage Set Mame

Stage ID 9; [5] EX3SN3

Construction Stage Set-1

-
= Move to Previous

Stage Mame [5] EX35M3

Mew

Stage Type Siress

Set Data

Activated Data

Move to Next

Insert Delete

Deactivated Data

Auto-Mesh(2D)-5
Default Mesh Set
Ex1

% BC

% L.EX1

20 LB

% LINITIAL
% RUNITIAL
E-gls Static Load

Q& SURCHARGE

% Boundary Condition

sk Static Load
2

Contact

Static Load

% Boundary Condttion
<

Show Data Activate

| Analysis Contral...
| Output Contral...
O LDF...

[ clear Displacement

[ slope Stability (SRM)
[ slope Stability(54M)

Save

Close




Stage Name “[W] EX4SN4”
Stage Type “Steady-State”

<Activate>
L.EX4

<Deactivate>
EX4

L.EX3

Click “Save”

Click “New”

Define Construction Stage

Construction Stage Set Mame

Stage ID 10: [W] EX4s5N4 A4

Construction Stage Set-1

Stage Mame

[W] EX4sh4

Stage Type

Set Data

Steady-State

Activated Data

-
= Move to Previous

Move to Next

New Insert Delete

Deactivated Data

Auto-Mesh(2D)11
Auto-Mesh(20)-5

Auto-Mesh(20)-8

Auto-Mesh(2D)}-5

Default Mesh Set

EX1

g SN -4

| g Boundary Condition
% BC

% LEX1

% LIMITIAL
&5 RINITIAL
----- L Contact

~ E Mesh
= % Boundary Condition
3 Contact

Mesh
=88 Boundary Condttion

Sort By MName

L

Show Data Activate

Analysis Contral...

Output Contral...

Save

Close
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Stage Name “[S] EX4SN4”
Stage Type “Stress”

<Activate>
LC-4
SN-4

<Deactivate>

Check on “Slope Stability(SRM)”
Click “Save”

Click “Close”
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Define Construction Stage

Construction Stage Set Mame

Stage ID

11: [S] EX45N4

Construction Stage Set-1

»

= Move to Previous

4

Stage Mame

[5] Ex45M4

Stage Type Siress

Set Data

Activated Data

Insert

Move to Next

Delete

Deactivated Data

Auto-Mesh(2D)-5
Default Mesh Set
Ex1

% BC

% L.EX1

20 LB

% LINITIAL
% RUNITIAL
E-gls Static Load

Q& SURCHARGE

% Boundary Condition

sk Static Load
2

Contact

B
$
-

Boundary Condttion
Static Load

Show Data Activate

| Analysis Contral...
| Output Contral...
O LDF...

[ clear Displacement

Slope Stability (SRM)
[ slope Stability(54M)

Save

Close







”6“5 Analys

® Click “General”
@ Title “Slope Stability Check”

Construction Stage Set
“Construction Stage Set-1”

‘ Click “Analysis Control”

©® General tab
Check on “Initial Stage for...”
Check on “Apply KO Condition”
Click “OK”

O Click “Output Control”
Check on “Strain”
Click “OK”

Click “OK”
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& General i B sierasc ezssonszair > i = [ Shel Mid-Plane Results
Giitpist b Initial Temperature
> MAXIMUM MEMORY USAGE : 154 M8 .
> AVAILABLE MEMORY  : 25962 MB : [Cinitial Temperature By Value ol [ = Number of Beam Output Segments |4 |
> TOTAL CPU TIME 1 663.031 sec - -
> WALL CLOCK TIME 1 64.654 sec "
> GPU INFO. + Gerorce 67X 1070, 1.§ [t Temperature By Load Set s - - eatre Rente
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. @ Click “Perform”

@ Check on 3D EXCAVATION
Click “OK”
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Outout L
> MAXIMUM MEMORY USAGE : 154 M8

> AVAILABLE MEMORY  : 25962 MB

> TOTALCPU TIME  :663.031 sec

> WALL CLOCK TIME .

> GPU INFO : GeForce GTX 1070, 1.695 GHz, 2048 CUDA CORE, COMPUTE CAPABILITY = 61

>
> TOTAL WARNINGS : 0
>
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@ Click “Displacements” > “Total

Translation(v)”

@ <Mesh Tree>
Show every mesh set

T T |# Contour] [ smecth -
J= Calcuation s & Dol -
R Vector - [XYZ Drection

Decgs-m- ¢
2 Geometry  Mesh  static/Slope Anahsis

General
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Smooth
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Line Color
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> TOTALCPU TIME  : 663.031 sec
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O Click “Beam Element Forces”
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Click “Cutting Diag.”

Click starting and end point of
created line
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You can find y coordinate from
table which are height of pore
pressure head.

Choose minimum absolute value
from value row and take y value
from every [W] stage.

it will be drawdown water height.
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