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GEOSTUDIO NEW FEATURES
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@ GeoStudio

O Software package for geotechnical engineers and earth scientists

= Range of products allow users to solve wide array of problems

A . o
N N 4 N <

SLOPE/W® SEEP/W® SIGMA/W® QUAKE/W® AIR/wW® TEMP/W® CTRAN/W® SEEP3D® TEMP3D® BUILD3D®

» Interoperability between products
o Multi-physics; coupled analysis
= Versatile
o Multiple geometries in one file; simple to complex problems

= Robust



@ GeoStudio

GEOSTUDIO CORE

O Product bundle designed for geotechnical engineers
= SLOPE/W N
= SEEP/W

D
= SIGMA/W

0 Comprehensive solution for civil/lenvironmental and mining sectors



New Features In
GeoStudio Suite

© 2020 Seequent



£# Define Project

GEOMETRY IMPROVEMENTS s

—-*# Multiple Geometries
= | 1D Geometry
[ -w Transient Seepage [0-1 d]
=7 20 Geometry
=+ Steady-State Seepage [0 d]

L Multiple Geometries Support R Sipe stabiy [0

= Support multiple geometries within a
single file

= Supports 1D, 2D, and 3D geometry in
one single file

Undo |~ Redo |+

Summary  Settings

Title: | Multiple Geometries

‘ Revision #:

Author: |Aida Rezapour

‘ File Version:

Last Modified By:

Comments:

Tool Version: | 11.0

Close



@ GeoStudio

GEOMETRY IMPROVEMENTS

Fi iew Define Draw Modify Window Help
@ oeinton R

1 Geometry View ﬁ\“‘x\d’m’_

= (Create and edit geometry prior to adding \_f////l

analysis type |
= Analysis types will automatically adopt \

the materials defined in the associated
geometry

dstane  Clay_Alluvials

Oxford_Sandstfine Qolitic_Limestone

Qalitic_Limestone

= CAD files can be imported directly into
the Geometry View.

o The Import dialog box allows materials
to be imported with the regions.

nnnnnnnnnnnnn Enter coordinate (Ctrl+R): 15,114250, 39.114250 m *@ g = @ & @ 1:313 (64%) (=) [ ]




ASSIGN PROPERTIES ACROSS A SET OF
ANALYSES

O Material Properties
O Boundary Conditions

[ Structural Elements (Beams and Bars)

AMAMEI M EI ] -

E Draw Materials

Select: (

() Remove

(®) Assign: |1-H

Apply to multipls

Analysis Mame

B 1 - mnitial p
B 2 - Initial st
[l 3 - static F
[l 4 - static F
|:| @ 5 - Dynammic
(M) 6 - Post FO
[ 7 - Post FO
(18 s - Post Def

E Draw Structural Beam Properties

() Remove

(®) Assign: | Diaphragm wall I ‘

Apply to multiple analyses

Analysis Mame Status
| @ Initial stress state
1 @ Surcharge

(@8 excavate 1

O @ strut 1

O @ Excavate 2

Ol strut 2

| @ Excavate 3

Ol strut 3

O [@ excavate 4

[ @ strut 4

@ Excavate 5

Ol strut 5

@ Excavate 6

Ol struts

[ Excavate 7

? X

KeyIn...

View Assigned. ..




@ GeoStudio

t@ Sketch Pictures 7 ot

Pictures (in order from front to back):

SKETCH IMPROVEMENTS

Description Insert.. |«
C:\Users\aida.rezapour\OneDrive - Seequent|Desktop... Insert
O Sketch Pictures GeoStudio Objects Link to File...
Move r
= Has the option to embed the pictures
into the GeoStudio file —

= Allows the file to be moved or shared

. . Show in: All analyses e
without the need to update the picture
. . Anchor Maintain aspect ratio
file location |
¥: |-7.3407509 m Width: 32.27773 m
¥: | 0.290621 m Height: 18.966977 m
Replace... Match Scale...

Undo - Redo - Close




@ GeoStudio

Color | Name SatKx | Ky'Kx' | Rotation | Volumetric | Compressibility @ Sketch Boundary Conditions Table rox
(fi'sec) | Ratio | (°) Water (psf) Content
Content et | St
@ Sketch Line ? X
SKETCH IMPROVEMENTS - p— 5
Color: L T

[ Sketch Texts e

X Y
Point 1: [J arrow

= Can now be used to add borders, Claron

background colors, and anchor e
alignment to text objects on the Gear Close
drawing.
Cutoff Wall L~ S —
O Sketch Tables / i

®» |ncludes above features

(] Sketch Tools




FONT IMPROVEMENTS

O Font Size Flexibility

= Separate font sizes are now available
for dimensions, axis numbers, and

axis labels.

£ Preferences

Geometry

Regions

[Jregion Labels
Points

[Jraint Labels
[Imaterial Boundaries
Ground Surface Line

Analysis Options
P.W.P. Conditions
Ponding Color:

Set...

Shading:
Material Color

Contour Lines

?

Mesh Sketch
[ImMesh Sketch Objects
[ Mesh Labels Axes

urface Mesh Details [ Pictures
Analysis Results Sketch
Material Color
Boundary Conditions:
All -
Fonts

Font... Arial

Size (at reference scale of 1:200)

Point Labels: 0pt -~ | Elem. Labels:
Region Labels: 12 pt

Mode Labels: & pt + | Contour Labels:

Axes:




New Features In
SLOPE/W

© 2020 Seequent



@ GeoStudio

SLOPE/W

O Two methods for stability analysis
= Limit equilibrium

» Finite element stress-based stability (e.g. from
SIGMA/W, QUAKE/W)

0 Comprehensive material library for soil and rock

0 Range of definition options for pore water
pressures, slip surfaces, loading conditions

O Probabilistic and sensitivity analysis functionality “%%%%%ggam

o . - s gn&sg‘-ﬁa
O Seismic analysis capabilities Sheha T Rhcle] b N



@ GeoStudio

NEW MATERIAL MODELS

L Compound Strength

= |mproved capability for global stability in hard rock
environments.

= Suitable for jointed rock mass but also for
modelling situations with anisotropic strength, e.g.
a weak layer embedded in a competent soil or rock

= Provides the ability to assign different materials to
any range of slice base orientations.

Geotechnical engineers dealing with pit slope stability
and/or road cut stability in rock slopes




NEW MATERIAL MODELS

] Generalized Hoek-Brown

A replacement to shear-normal estimation
routine

Model the strength of jointed rocks in
underground excavation, surface excavation,
and slope stability

@ Define Materials

Materials

Mame:

Hoek Brown (Original)

Slope Stability

Matetial Madel: Hoek-Brown

Basic  Suction Advanced

Unit Weight
(®) Constant
(CiLingar Fn,
() 5patial Fr.
UCS Tntact:
Parameter mb:
Parameter s:
Parameter a:

[ calculated From:
Intact Rock Parameter mi:
Geological Strength Index GSI:

Disturbance Factor D:

Stress Range

Max Confining Stress Sigma 3@ | 500 kPa

‘iew Graph. ..

Unda  |= FRedo [

[m] x
add |
Delete
Color: Assigned. ..
Set...
@ Hoek-Brown Shear/Marmal Function [m} X
350
3004
2504
w
il
=
B 004
=
o
B 1504
@
1004
A=
0 I I I I I I I I
T T T T T T T 1
-100 0 100 200 300 400 500 600 ¥OO 800
Mormal Stress (kPa)

Show legend Propetties... Close




NEW MATERIAL MODELS

 SHANSEP improved functionality

Constant
Function

Calculated

@ Define Overconsolidation Ratio vs. Y-Coordinate Functions

Add - Delete

-~

Name

OCR with depth

Name: OCR with depth

Parameters: Overconsolidation Ratio vs. ¥
Types: Spline Data Point Function W
Approx. Exact

. Curve Fit: L]

Y-Intercept

Straight Curved

Data Set: (none) ~
¥ (m) OCR Add
1
8 1.6
9 3

Undo |~ Redo |~ Help

O X
OCR with depth
o -
o
n
id
C
p=l
3 - OCR
2 214 with
é depth
@
&
L (]
1 T 1
7 8 9
Y (m)
( : JView Function Use Auto Scale
(O view Slope of Function X Axis Range:
(@) Edit Data Points to
Add Points X Log ¥ Log More =
Close

Delete

Assigned...

Close



STRUCTURAL ELEMENTS

1 Reinforcement Libraries Expanded

® |nclude additional products from Huesker
and Tensar

= Automatically defines Tensile Capacity and
Overall Reduction Factor for a given
manufacturer reinforcement model.

@ Define Reinforcements O X
Reinforcements
Name - Type Color ~ Add -
MNew Reinforcement (2) Mail _
New Reinforcement Tensar |:| v Delete
Name: Color:
MNew Reinforcement | Set.
T Tensar - Assigned...
Anchor
Version: Geosynthetic |
Mail
Description: Pile |
User Defined
Model: Huesker Bs) “ |
Maccaferri
Fields: TenCate Value A
npu
Uniaxial (UX) Product UX1100
Soil Type Classification GW & GM Classifi...
Internal Friction Angle of the Soil Structure () 0
Fullout Resistance Reduction Factor 1
Design Life 75 years
Face Anchorage False
F of S Dependent False
Force Distribution Distributed
Force Orientation (0 - Axdal, 1 - Parallel to Slice Base) 0
Calculated
Fullout Coefficient 0.8
Interface Shear Angle (°) 0
Tensile Capacity 58 kM/m
Overall Reduction Factor 3.2
Factored Tensile Capacity 18.13 kMN/m
Intarfars Adhacinn 0 ke v

Undo - Redo |+

Close



DRAW GRAPH IMPROVEMENT

O Probabilistic Analysis

= The mean Factor of Safety (FOS),
minimum FOS, standard deviation,
and probability of failure can be
plotted against run number

= Ensures adequate Monte Carlo
sample size.

O Slip Surface Optimization

= Ensures convergence of the
optimization algorithm

L4 Dra\;
(@ Den:
!

]

#q

() Distr

P(F
Max

Mean F
Reliabilit
P (Failur
Standart
Min F of |
Max F of]

@ Draw Graph

Name

Factor of Safety vs. Itera... Fof5

MName:

Kind:

Slip Surface

Factor of Safety vs. lteration Number

= Factor of Safety

Factor of Safety

Factor of Safety vs. [teration Mumber

Optimized

vs. |Iteration

~ | | Factor of Safety

# ':'f Trig [J5um (¥) vs. Average (X) Values

-

5 -

Help

¥

1 1 1
0 500 1,000 1,500 2,000

Iteration
Legend Use Auto Scale
Auto Refresh X Axis Range:
- to
Mare - cl



DRAW GRAPH IMPROVEMENT

1 Convergence

FoS vs. Lambda

il

Add - Delete

Name - Y % Slip

Factor of Safety vs. Lambda F.. L Current
Name: Factor of Safety vs. Lambda

Kind: Convergence b

Slip: Current w1

Slip Surface ~ | | Factor of Safety ~

vs. |Lambda

D Sum (Y) vs. Average (X) Values

Undo |+ Redo |- Help

Factor of Safety

~

1.36-4=

1341

1324

1.3

Factor of Safety vs. Lambda

g

04

-0.35

[+]Legend

Auto Refresh

Maore -

L
-0.3

-0.25

1
0.2

-0.15

Lambda

| Use Auto Scale

X Axis Range:

to

-0.05

0.05

= Moment
Slip 25

o Force
Slip 25

r FofS
Slip 25

Close



@ GeoStudio

SOLVER IMPROVEMENTS

[ Solver under relaxation

= A user option to enable solver under
relaxation

] Optimisation of the SLOPE/W solver
= |Improves the convergence of highly non-

linear stability problems

Geotechnical engineers analysing reinforced slopes
(nails, anchors, geosynthetics) in SLOPE/W

&@ Define Project

Analyses: Add e

=-4@ Reinforcement with Anchors
=0 Dpefault Geometry
@ 1 - Distributed load
m. 2 - Concentrated load
- 3 - FofS dependent

b
Undo | Redo |+

Name: 4 - with shear |
Parent: (none) ~
Analysis Type: Spencer

Settings Slip Surface Distribution Advanced
Geometry Settings:
Minimum slip surface depth: 0.1
Number of slices: 30

Factor of Safety Convergence Settings:

Maximum number of iterations: 100

Taolerable difference in F of S: 0.001

I ["]Enable Under-Relaxation l

Solution Settings:

Search method: Root Finder

Tolerable difference between starting and converged F of S:

Maximum iterations to calculate converged Lambda:

Maximum absolute Lambda:

0

ra | [
<

Description:

Close



@ GeoStudio

SLIP SURFACE DEFINITION &# Draw Slip Surface Radius ? it ‘u\z

EA

# of Radius Increments: Rotate

O Slip Surface Highlighting
Slip Surface Projection Angle
= Line segments for the slip surface

definition are now highlighted in
o [ ] Use Right (Passive) Angle of: A5 ¢

SLOPE/W to better indicate which
input is being modified Close \

________________
________________
_______

[ Juse Left (Active) Angle of:

________________________

___________________________________




@ GeoStudio

REPLACE IN ANALYSES

O Replace properties in multiple
analyses

= Applies modifications of one
analysis to other SLOPE/W
analyses in the project file

E Replace in Analyses

This command will delete objects in the target analyses and replace them with the chosen objects from the current analysis.

Objects to replace Target analyses:
SR s Analysis Name Status
[]5lip surface definition (][ 2 - Two point radius

[ 3 - single point radius

Pore water pressure
- ’ [ [A] 4 - Single grid and radius point

[]Paint loads
[ ] 5urcharge loads
[ ]Reinforcement loads

[] seismic loads

Cancel




New Features In
SEEP/W

© 2020 Seequent



@ GeoStudio

SEEP/W

O Steady-state and transient analyses

O Comprehensive definition of saturated/unsaturated
flow and storage properties

1 Range of available boundary conditions

= Potential seepage face, land-climate interactions
= |mpervious barriers
O Multi-physics capabilities

1 SEEP3D add on available for 3D flow




IMPROVED BOUNDARY CONDITIONS

1 Land-Climate Interaction

= Allows evaporation during rainfall events

O Automated Head Vs. Volume

Elevation (m)

- o
[=

N W kA O OO0 N 0 O

[an JE—N

@ Define Boundary Conditions ? X

BC Category: All w

All Boundary Conditions
Pond with head versus volume
boundary condition

!

River with transient
Head vs time function

10 20
Distance (m)

Current Elapsed Time: 13,156,967 sec

Undo |~ Redo |+ Close



@ GeoStudio

IMPERVIOUS STRUCTURES

O Impervious Barriers

s# Draw Impervious Barriers ? pd
= |mpedes the flow of heat or mass

) () Remave
=  Removes the need to use interface

elements with low conductivity (@) Assign: Water Impervious... | View Assigned...

= Removes the need to use null elements (| Apply to multiple analyses
adjacent to geotechnical structures




@ GeoStudio

DRAW GRAPH IMPROVEMENT

@ Draw Graph m} b
Add - Delete
o o — Flux Section
Subdomain Graphing * :
Flux Section Water Rate Time: 0
Qinto drain opening Water Rate Time:
ter flow into the reservoir Time -Ze-071
o Water flow out of the river Water Rate Time:
" Flux Section Graphs
X | -4e-07 4
= -6e-07-1
]
=
= ee0T
&
T
Name: Flux Section g -1e-06
Kind: Mesh ~
-1.2e-06-
SetLocations...
-1.4e-064=
Water Flow ~ | | Water Rate ~
vs. | Time ~ | Default ~ ~1.Ge-061=
Select Time Steps: | All ~ | |
-1.8e-06 T 1
Step  Elapsed Time...  Analysis Name = 0 10 20
1 0 1 - No drain Time (d)
1 1 3-DrainasB.C.
2 z BeEmacERE Legend Use Auto Scale L
3 3 3-DrainasB.C.
4 2 3-Drain asB.C. . Auto Refresh X Axis Range:
— s ] to
‘ Bum (¥ ve. Average (4] Vallies ~
Unda |+ Redo - Help Mare - Close

20

metres



DRAW PARTICLE

O Particle Tracking

= Evaluates the typical pathways for
water

= Provides position, travel distance,
travel time and average speed

Elevation (m)

(=] - [l w = w (=] -~ o w0

Elapsed Time: 240 d

& Particle Information

Particle 1

Travel Time
X-Coordinate
Y-Coordinate

Total Distance Travelled
Average Speed

240d

8.0694617 m
2818047 m
11.345169 m
54712429e-07 m/sec

I o
N
N

Distance (m)

30



@ GeoStudio

NEW SEEP3D ANALYSIS D :

W 26.715 - 32.661 kPa o
M 32.661 - 38.607 kPa

= SEEP3D as an add on to SEEP/W et .

I 50.500 - 56.446 kPa
I 56.446 - 62.392 kPa @ Draw Graph o %
I 62.392 - 68.339 kPa

= Same workflow and project definition R e i ——
p J I 74.285 - 80.231 kPa Name v X
M 80.231 - 86.177 kPa Total water rate at... Water Rate Time
. M 86.177 - 92.124 kPa Total Head vs X Water TotalHead X
as typical SEEP/W = setse-saom s
. . -
= |ntegration with SLOPE/W :
=
3
$
=
z
_________——’— =
ki
=
Name: Total Head vs X =
Kind: Mesh ~
/___ Location: | Polyiine across X v
Pore-Pressure ~  Water Total Head ~
vs. X ~
Select Time Steps: | Custom ~ 5 : : : :
o 10 20 ) 40
Step Elapsed Time (sec) ~ Analysis Name ~
1 ) Initial Conditions X(m
1 10 3D analysis
z & 0 analysis [Legend [ Use Auto Scale
3 a8 3D analysis
4 83 3D analysis = ¥ Aods Range:
- - S to

[sum (1) vs. Average (x) Values

Undo |*| | Redo |+ Help Moe = Close




