GEOS5 2022 — User Guide
Using the Help

The contextual help for all GEO5 programs is displayed in a standard dialog window. Help can either be launched by
directing through the program menu (items "Help", "Content"), or by pressing the "F1" button anywhere in the program.

Some dialog windows (e.g. "Add new soils") allow opening a corresponding chapter of the Help by pressing the help

button "".

The dialog window contains:
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A toolbar with basic control buttons. The "Print" button opens the print dialog window. The ("Back/Forward")

buttons allow listing through pages, which have been recently opened. The "Previous/Next" buttons allow listing
through pages in the "Tree" up and down.

* Input field "Search".

"Tree", which contains the list of Help items - individual items in the tree are opened/closed by clicking the symbols
"#"/"=" in front of the name.

The window for displaying the help - the window header contains the name of the currently shown page.

The text of each help contains further cross-references to other items. The text of these references is colored in green.

& Help - Cantilever Wall

= O X

Search & o

Print Undo Previous Next
Standards and Analysis Methods ~ll -
=l Program Cantilever Wall surCharge

- [ Project The "Surcharge" frame contains a table with a list of input surcharges. [Adding]

7] Settings surcharge is performed in the "New surcharge" dizlog window. The input surcharges

- [}] Geometry can be edited on the desktop using active dimensions or active objects.

- [2] Material The z -coordinate measured from the top point of a structure is specified (positive

- 2] Profile direction downwards) when inputting the surcharge at a certain depth. In case the

- [ Soils surcharge is found out of the terrain, the program prompts an error message before

- [] Assign calculation.

- Foundation A surcharge can be specified as permanent, variable, or accidental. The resulting

- [2] Backfill load action is multiplied by the corresponding design coefficient according to the type

. [A Terrain of surcharge. An accidental surcharge with a favorable effect is not considered in the

Water analysis.
Surcharge

The surcharge effect on the earth pressures analysis is described in the "Influence of
Front Face Resistance surcharge", a theoretical part of the help.
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"Help - GEOS5" dialog window

Using the Search Function

The "Search" function allows you to find an arbitrary text in the help items:
* Write the search texts into the "Search" field.
* The searching is launched automatically by text input.

+ The algorithm searches the entered text in each expression also in which it is only partially contained.
* The searched text is highlighted in yellow.

» The list of found pages containing the searched text is displayed in the left part of the dialog window.
The buttons " [T / \d allow listing through found pages in the "Tree" up and down.

The searching is terminated, and the original help tree is shown by using the X ", "Undo" buttons or by clicking on
any context link.
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EY’ Help - Pile - O X
— Search Found : 122
N P PR
Print Undo Redo ImOdU| I 3|4 Previous  Next

Options - Input

Pressure Analysis

Settlement

Analysis According to Chinese Standards

Program Pile

Modulus of Subsoil Reaction

Soils

Settlement - Linear Load-Settlement Curve (Poulos)
Settlement - Non-Linear Load-Settlement Curve (Masopust)
Horizontal Bearing Capacity - Brom's Method
Vertical Bearing Capacity - Spring Method
Influence of Technology

Shear Resistance on Skin

Nonlinear Theory (Masopust)

Approach According to Masopust

Coefficients m1, m2

Secant Modulus of Soil Es

Linear Theory (Poulos)

Settlement of Piles According to Poulos

Secant Modulus of Soil Es

Correction Factor for Soil Poisson's Ratio Rv
Correction Factor for Stiffness of Bearing Stratum Rb

Correction Factor for Stiffness of Bearing Stratum Cb
[ Dile_Ctiffnace Eartar

" [Modullus of Subsoil Reaction According to Vesic

Thes of subsoil reaction is provided by:
0.65 |E.d* E,
C, = 12
h 2
d VE I, 1-v

where: E, - s of elasticity of pile [MPa ]

IP - moment of inertia of pile [m?]

E, - [modulis of elasticity of soil [MPa]
d - pile diameter [m]

v - Poisson's ratio [-]

Literature:

Poulos, H. G. et. Davis, E. H.: Pile Foundations Analysis and Design. New York: John
Wiley and Sons, 1980, chapter 8.2.3, pp. 174 (equation 8.43).

Vesic, A. S.: Bending of Beams Resting on Isotropic Elastic Solid. JSMFD, ASCE, vol.
87, 1961, EM 2: pp. 35 - 53.

Vesic, A.S.: Design of Pile Foundations. National Cooperative Highway Research
Program Synthesis 42, Transportation Research Board, Washington D.C., 1977.

User Interface

Dialog window "Help" - "Search" tab

GEOS5 programs are standard Windows applications and respect the standard properties of the Windows interface.

The user environment is described on the following pages:

* Application Window

» Control Menu

* Tools and Control Bars
» 3D Visualization

* Drawing Settings

* Annotations

*  Frames

* Tables

* Dialog Windows

Mouse functions are described on the following pages:

» Active Dimensions and Objects
Mouse Functions
*  Mouse Context Menu

All GEOS programs support two sets of units (metric/imperial).

Clipboard functions are described on the following pages:

+ Copy to Clipboard
* Geoclipboard

Programs allow setting other individual settings for Print parameters, Copy to clipboard and Input parameters
(Undo/Redo function, snap to grid, horizontal and vertical rulers) in the "Options" dialog window.

Application Window

The application is launched in a standard dialog window containing all the managing tools typical for a Windows
environment (minimizing, maximizing, and closing the program window). The window header displays information about
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the currently executed task (file name and location) - see the picture:

¥ GEOS 2020 - Slope Stability [C:\Users\Public\Documents\Fine\GEQS5 2020 Piiklady\Demo01.gst "]

File Edit Input Outputs Settings Help
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Frames =
Project
@ Settings
9
q{-‘ 4 Interfaces
£ ! Soils

Control tools of the application window

The program window consists of a control menu, tool and control bars, and desktop, which visualizes the executed task.
The bottom part of the desktop displays frames that allow the user to introduce various input parameters into the task.
Location of the elements on the desktop is evident from the following figure:
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Program tools arrangement

Control Menu

An item in the menu can be selected by clicking the left mouse button over it, or alternatively by using the keyboard by
pressing ALT + underlined letter in the selected item menu.

As typical for the Windows environment, some options in the menu can be replaced by buttons on individual toolbars, or
with keyboard shortcuts (when existing it is displayed next to the item in the menu - for example, Save - CTRL + S).

Some options in the program can only be set by using the menu - e.g., "Options".
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GEO5 2016 - Gravity Wall [C:\Users\Public\Documents\Fine\GEO5 v19 Priklady\Demo01_EN.gtz *]
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Control menu of a GEOS program

Each program contains the following tool and control bars:

* (1) File

2) Edit
Template
Stage
Visualization
Modes

7) Outputs

3
4
5
6
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)
)
)
)
)
)
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% GEO5 2020 - Slope Stability [C:\Users\Public\Documents\Fine\GEOS 2020 Piiklady\DemolT.gst *]
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Tool and Control Bar Location on the Desktop
File

Buttons on the toolbar are for working with files. The toolbar contains the following buttons:

s -8

Toolbar "File"

Several buttons are divided into two parts and the button can control more functions (the right part with the arrow).

0|
o]

Using the button for more functions

Individual buttons functions are the following:

D ' New file
|

|
|

~ | | Openafile
=L
||
' — | | Open recent files
| E E

Save data into a file

Opens a new file - if there is an existing task opened in the same window,
the program prompts the user to save unsaved data.

Opens an existing file - if there is an existing task opened in the same
window, the program prompts the user to save unsaved data.

Opens a list of recently edited files.

Saves data of a currently opened task - if no name is assigned to the task,
the program opens the "Save as" dialog window.
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Save as * Opens the "Save as" dialog window - currently running task can be saved
& under a different name or to a different location.

Edit

Buttons on the toolbar are used for controlling data in a running task. The toolbar has a different appearance in 1D and 2D

programs. The toolbar contains the following buttons:

Toolbar "Edit" - 1D programs

Edit

ﬁ‘\'»'

Toolbar "Edit" - 2D programs

Several buttons are divided into two parts, and the button can control more functions (the right part with the arrow).

1. generate mesh

2. adding interface

Using the button for more functions

Individual buttons functions are the following:
" Copy data to the clipboard » Copies the data from the current task to clipboard

]
[

Paste * Opens a dialog window and pastes selected data from a different GEO5
program - for example, from the "Earth Pressures" program to the
"Gravity Wall" program.

b il

' Undo » Returns the last performed step (the function is available only in

- programs with the 2D environment and must be allowed in "Options").
' Undo (more steps) * Opens a list of steps that can be undone.

©E

' Redo * Restores one returned step (the function is available only in programs

- with the 2D environment and must be allowed in "Options").
' Redo (more steps) * Opens a list of steps that can be redone.

Template

Buttons on the toolbar are used to work with DXF templates. The toolbar contains the following buttons:

Toolbar "Template”

Several buttons are divided into two parts, and the button can control more functions (the right part with the arrow). The
button gets this function only after loading the template.
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9= %
-

Edit ...

Import from the DXF file ...

Using the button for more functions

Individual buttons functions are the following:

Template * Imports template from a DXF file. If the template is loaded, it turns on/off

A= its visualization on the desktop.
-

| Edit * Opens a dialog window for template layer editing.
L
ﬂ |

| Import from the DXF file * Opens a dialog window for the import of a new template from a DXF file.
Ll
-

Construction Stages
This toolbar manages the construction stages. The following picture shows the location of individual buttons:

'" [1][3]
g0

Toolbar "Stages”

Adds construction stage * adds a new construction stage at the end of the list
= Removes the construction * removes the last construction stage from the list

stage

Construction stage 1,2 ... « switches between individual stages of construction - the selection is
11 performed by using the left mouse button

This bar allows us to define the stages of the construction. Construction stages serve to model gradual building of the
construction (essential for programs "Sheeting check", "Settlement", "FEM"). This function can also be used for
parametric studies, and in each construction stage, different soil assignments or different design coefficients can be
assumed. It is rather advantageous to model earthquake effects on a structure in a separate stage of construction as it is
then possible to assume different factors of safety or different design coefficients.

Some types of input (soil assignment, anchors, supports...) there always exists a relationship between construction stages
(Heredity).

Some programs show construction stage analysis status using a color stripe.

.
E' = (1 I 3]
w

"Stages" toolbar with analysis status color stripes

The colors have the following meaning:

(1
green - there is an analysis in the construction stage which IS SATISFACTORY

[2
red - there is an analysis in the construction stage which IS NOT SATISFACTORY
(3]
grey - there is an analysis in the construction stage which has not been performed yet
Visualization

Buttons on the toolbar allow the user to change the setting of visualization on the desktop. The toolbar has a different
-711275-
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appearance in 2D and 3D mode. The toolbar contains the following buttons:

Functions of individual buttons are the following:

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

o
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=

%

< biF

Toolbar "Visualization" - toolbar appearance in 2D and 3D mode

2D view

3D view

Move the displayed area

Rotates the scene

Shows the marked area

Modify the scale

Pre-defined 3D view

2D view

Applies the 2D visualization mode.
Applies the 3D visualization mode.
Moves the current view in any direction - to proceed move mouse in the

desired location while keeping the left mouse button pressed.

Rotates the displayed drawing in any direction (3D view) - to move the
drawing slide the mouse while pressing the left mouse button.

Shows and scales up the marked area - the area is selected by using the
left mouse button.

Scales the view so that all objects are visible on the desktop (by pressing
the left mouse button).

Sets the predefined 3D view of drawing (3D view).

Displays the view towards the Z -axis
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Perspective view » Sets the perspective view of drawing (3D view).
Axonometric view + Sets the axonometric view of drawing (3D view).
Modes * The button opens the frame "Modes" for data input and calculations
[ ™ Annotations * The button opens the frame "Annotations"
=o
@ | Drawing Settings * The button opens the frame "Drawing Settings".
Modes

The vertical toolbars allow the user to select the desired mode of inputting data (Project, Geometry, Profile, etc.), including
analysis type and verification. The selection of the mode from this bar displays in the bottom part of the desktop the
corresponding frame for data input.

The toolbar only contains those frames, where the input of data makes sense. This means that if a task has more
construction stages, the toolbar is complete in the first stage; however, some items are missing in further construction
stages where given data cannot be changed.

Frames -

Project

L¥ Settings

f Geometry
[@ Profile ]

Soils Frames -
Q Assign [Q Assign

@ Terrain I~ Terrain

== Water [F=2 Water

™ surcharge ™ surcharge

& Earthquake & Earthquake
@@ Stage settings @@ Stage settings
Nl Analysis Nl Analysis

Control bar "Frames" for switching between input data modes

Outputs
A standalone toolbar serves to manage pictures and output documents.

The "Add picture" button opens the "New picture" dialog window. The next line in the bar provides the number of stored
pictures in the given mode of data input. The "Total" line shows the total number of stored pictures for this file. The
"Picture list" button opens the list of pictures.

"List of Annexes" button opens the list of annexes.
The two other buttons open the "Print and export document" and "Print and export desktop view" dialog windows.

The "Copy picture" button saves the current view from the desktop to the clipboard.
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Add Picture

Analysis : 1
Total : 1

List of Pictures

List of Annexes

= | =
Copy view
Control bar "Outputs”

3D Visualization

Programs (1D and 2D) enable 3D visualization on the desktop. 3D visualization is informative and serves for better
orientation in the structure (e.g. dislocation of objects) and for results presentations.

3D visualization is set on the "Visualization" toolbar, which also contains tools for working with the visualization.

102 Bha - iwicl ][

Fames
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! [ Addgrphicaty || ) Add teusly
No - Andhor Orign Frealangtn  Roct lngtn Slopa Anchor ipacing Force Outpu
newr pot-atren o «[m] £[m] I[m} I m} =[] & m] FLEN)

.29 2462 w0 0w X 1.

52 2 050 ¢ (5] 2d pictire
2 Yes 3387 12676 1400 0.00 30,00; 120 20000

finchors : o
Tetal c
{5 Uit of pictures

B, Capy view

Aachors

3D visualization

Drawing Settings

The "Drawing Settings" frame is used to set the parameters of the visualization (what is showed on the desktop). In any
frame, it is possible to switch to the "Drawing Settings" mode, just by clicking the button on the "Visualization" toolbar.

Button of drawing settings

Individual columns in the window correspond with the individual frames. On the left, there is always the settings for the
current frame (frame "Water" on the figure). In other columns, visualization of other objects is defined. It is possible to set
visualization only of the currently viewed objects.
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U == Water Desktop = Interfaces % Soils and assignment M Surcharge {§} Global
full color v partial color v | | partial color ¥ | | partial color v | | partial color v | Height multiplier :
v Interfaces v Defining range Symbols of points +| Draw background v| Surcharge 1,000 | [-]

Points Horizontal scale Numbers of points v Hatch Values Text and tag size multiplier :

% Numbers of points Vertical scale Coordinates of points Numbers of surfaces Surcharge number 102 4

= || |v| Coordinates of points Interface number

& | v Tensile crack

b

w

o

=

2

I % % | % | % %

Frame "Drawing Settings"

The "Use everywhere" button in the bottom part of each column sets the defined parameters of visualization to all
frames.

The "Default settings" button sets all the parameters back to default.
The settings in this frame serves mainly for defining parameters of the visualization on the desktop - the settings
of parameters of drawing for outputs (print) are defined in the "Add Picture" mode.
The frame can also contain columns with special settings, which are only displayed in several cases in some programs:
* Visualization settings of analysis results (1).

» Desktop (2D programs) - defines several special settings (defining range, scale) and are global settings for all
frames (2).

* Global - Height multiplier (2D programs) - enables change of scale in the vertical direction (z ) (3).

* Global - Stretch Drawing (1D programs) - enables change of scale in the horizontal direction (x ) (3).
* Global - 3D width - defines the width of the visualized structure in 3D visualization mode (3).

» Store views (programs Settlement, FEM) (4).

Settings of background colors, styles of lines, and fills are defined for all programs in the "Drawing Styles Administrator".

I -
Analysis Influence zone 1 Desktop 2 Global » 3 st 4
full color (v]| ¥ Plot partial color (Jl| Height multiplier : Settlement v
a P I™ Symbols of points o E
T P [ Coordinates of points [: 92..:0!951_[_' l 1,000 | (@ save || F]Settings |
% v Plot v values Lt e 3D width :
v | IV Values i . I Vertical scale
2 Calculation sections 5,00 | [m]
£ | Coeffident : 15,000 | [ ' Default
b4 : v Plot settings
E I” Symbols of points ™ Refinement
E I Coordinates of points Close
a

Frame "Visualization Settings" - special settings

Drawing Styles Administrator

The Drawing styles administrator enables globally to set the picture styles (colors of displayed objects, colors of lines,
line styles, filling styles, selections colors). The dialog window is available from the menu (items "Settings", "Drawing

style"). The user can define the style of visualization on the desktop or in the outputs for all GEO5 programs.
The style of the structure visualization is defined in the "Desktop" and "Pictures" combo lists.
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-

Drawing styles administrator @

Drawing style (colors, line types and line widths) for all GEOS programs.

Desktop : Desktop - white background (2) (User-defined) E] Pictures : | Pictures (2) (User-defined) E]

Drawing style list

Number Type Name (% Add
1 Standard Desktop - white background -
2 Standard Desktop - black background
3 Standard Pictures

ade =1 Desktop P DAackKgro [

u2 User-defined Pictures (2) [®] Export
«~| | @] Import

Close

"Drawing styles administrator" dialog window

The program contains three predefined drawing styles - two for desktop visualization (black and white background) and
one for pictures. There is a possibility to input user-defined drawing styles, too.

How to create a user-defined Drawing style:
Select one of the styles in the "Drawing style list".
Press the "Add" button - then the "Add drawing style" dialog window will open.

In the "Show settings for the program" combobox it is possible to filter modes according to individual programs or show
modes for all GEO5 programs.

In the box "Name" input the name of a new settings.

In the "Mode" list (left part of the window) select the mode (e.g. Applied forces, Backfill, Base anchorage...), in which you
want to change the style of drawing. In the right part of the window input, new drawing styles of objects in selected mode
(e.g. Water tables, Dimensions, Gradient...).

The list of affected GEO5 programs is shown in the bottom part of the window.

Example: If we change drawing style (color, line type, thickness) of "Tensile crack" (mode Water) in the Cantilever wall
program, the new settings will be valid for all programs in the list in the bottom part of dialog window ("Abutment”,
"Anti-slide pile", "Beam"....). New settings will be stored by pressing the "OK" button. These new settings will be added to
the "Drawing style list" and will be available in the "Desktop" and "Pictures" combo lists. After adding a new style, it is
necessary to select it in the corresponding combo list for visualization on the desktop or print.
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[ Edit drawing style

Show settings for the program :

Cantilever wall

Name : Desktop - white background (2)

=S
2

Partial color : 50,00 [%]

-

Mode Thickness [mm]

Applied forces » |l|water tables

Backfill Dimensions

Base anchorage Gradient

Bearing cap. Water pressure

Dimensioning Points

Earthquake Scale

FF resistance Polygon filler

Foundation Numbers of points

Geometry Coordinates of points

Global Values

Global 2D Interface number

Profile Tensile crack

Soils and assignment

Surcharge

Terrain
Applies to : Abutment, Anti-Slide Pile, Beam, Cantilever Wall, Earth Pressures, FEM, Gabion,
Gravity Wall, Masonry Wall, MSE Wall, Nailed Slope, Prefab Wall, Redi Rock Wall,
Settlement, Sheeting Design, Sheeting Check, Slope Stability

[ ] oK ][ @Cancel]

.

Annotations

"Add drawing style" dialog window

In all GEO5 programs, it is possible to change drawing settings on the desktop. Some information can sometimes be

missing (additional descriptions, distances, other structures...). In this case, it is possible to use the "Annotations" frame:

» add user objects (drawings) to the desktop display
+ edit defined objects and use special tools for their editing

» define objects in layers

The "Annotations" mode is launched by the button on the "Visualization" toolbar. In this mode, the frame contains:

* Table of layers (1)

* Buttons for objects input (2)
* Table of entered objects (3)

*  "Tools" button (4)

» Editable properties of objects (5)

-13/1275 -



GEOS5 2022 — User Guide

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

4t Annotations layers z 4
. |Add: AllA /O] L % & | "= X Delete No. 6 | F’ools: 22| 73] [ 4p | [ Q] 7 copy
Current:  Construction v ||gp
Number 3 Description Color: I - -
Visibl o [ 4 - T
isible : Name 1 |Rectangle: [-0,17; 7,00] - 0,74 / 6,00 Thickness : 0.2mm .
Distances 2 Rectangle: [0,10; 2,00] - 0,20 / 4,00 Li o
Construction 3 |Link text: SOLDIER PILE IPE22042,0 m A ‘
Objects 4 |Link text: CONCRETE BASE C16/20 Rotation : 0,00 5| []
5 |Link text: BACKFILL Fill - Color : I -
|6 |Rectangle: [-0,39; 2,00] - 0,11/ 4,00 Fill - Cover: 303 %
7 |Link text: MADE UP GROUND boes | ———
3 |Link text: LAGGING MIN TH. 120 mm oteh: pee e
g 9 |Text: PERMANENT STRAND ANCHOR VSL 0,6° 1860 MPa 8/9 m KlatchilCloge I -
2 Center : X= 039 [m] Y= 200 [m] ¥V
e
[
<
"Annotations" frame
In the following pictures, there is a simple example of "Annotations" using.
= @ =

Scheme of shoring structure without annotations

CURRENT SEWER SYSTEM DN

LAGGING MIN TH. 120 mm

MADE UP GROUND

ORIGINAL OBJECT SO2

BACKFILL

[*.._ CONCRETE BASE C16/20

N

K~ SOLDIER PILE IPE220420m

Vi’

Scheme of shoring structure with annotations

Objects

Objects can be added graphically by a mouse. The type of an object is selected using buttons in the "Annotations" frame

or by context menu (right mouse button).
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Repeat - Rectangle

Add :

A

ALQB R

Text

W o~ W ks W

Number

Line: [1,53; 1,09] - [2,13; 1,09]

Line: [1,53; 1,09] - [0,93; 1,09]

Line: [1,53; 1,09] - [1,53; 1,69]

Line: [1,53; 1,09] - [1,53; 0,49]

Link text: CURRENT SEWER SYSTEM DN 500
Dimension: 6,00 m

Dimension: 7,50 m

Rectangle: [-10,83; 5,48] - 6,00 / 1,00

Text: ORIGINAL OBJECT SO2

Description Link text

Line

Circle

Rectangle

Polyline

Spline

Dimension aligned

Dimension linear

g ENMIDON)E >

Special selection

toolbar and context menu for object input

The programs allow inputing following objects:

Object
Text

Link text
Line
Circle
Rectangle

Polyline
Spline

1 nd B DO\1>>

[
-

Dimension aligned

Dimension linear

Description of object input

place the text by the left mouse button

place the link text by the left mouse button
define the start and the end point by the left mouse button
define the center point and the radius by the left mouse button

define one corner and the length/height of a rectangle by the left mouse
button

define all points of a polyline by the left mouse button
define all points of spline by the left mouse button
define the start and end point of dimension by the left mouse button, define

the distance between the object and its dimension dragging the mouse

define the start and end point of dimension by the left mouse button, define
the distance between the object and its dimension by dragging the mouse in
the horizontal or vertical direction

Objects are entered in layers. The selected objects can be edited graphically or textually. Using "Tools", objects can be

copied, shifted, or mirrored.

Layers

This tool allows creating an arbitrary number of layers. Individual objects are saved into these layers.

Layer controls in the "Annotations" frame are:

i button opens the "New layer" dialog window to enter the name of the layer. "Show layer in all program

modes" check button switches this layer visible in all program modes.
» "Current" combo list - select the layer, which is being edited (the objects are displayed in full color)
+ "Visible" column - select visible/invisible layers.

Current : | Distances

Visible

Distances
Construction
Objects

Annotations

Annotations layers

Name

Name:

Show layer in all program modes.

X Cancel

"Annotations" frame

The defined layers from the "Annotations" frame are displayed in the "Annotations layers" column in "Drawing settings".

-15/1275 -



GEObS 2022 — User Guide
These layers can be turned on/off in all program modes.

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Current :

Visible

Annotations

Annotations layers

Distances

Distances
Construction
Objects

Name

Graphic editing

' Soils and assignment Annotations layers Des
=

g | full color v | | full color v | | partial cc
c

g’ + Draw background v Distances Horiz
= |« Hatch | Construction Vertic
c

- 5 v| Layer No. v Objects Grid

%

wvl

1

£

¥

o

=

E 4}’# 4}:3;

a

Connection between "Annotations” frame and "Drawing settings" frame

Defined objects can be selected and edited.

* one object - can be selected by the left mouse button
* multiple objects - selected by "SHIFT" key + left mouse button
* multiple objects - selected by a rectangle (dragging the left mouse button)

N\

Selection of multiple objects using a rectangle

» special selection - in the dialog window from the mouse context menu - "Special selection” item

Repeat - Rectangle

Text

Link text

Line

Circle

Rectangle

Polyline

Spline

Dimension aligned

Dimension linear

LENTI 00N )R>

Special selection

Special selection X

[ Text

Link text

Line

v Circle

v Rectangle
Polyline
Spline

Dimension

X Cancel

Selected objects can be:

Multiple selection using a dialog window

» edited - in the table as "text editing"
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* deleted - "Delete" button or "DELETE" key
+ shifted, copied using tools

Shift of objects
* we select one or more objects

the cursor is changed to i - i
» the shift of an object in any direction

."/-T \".
\ ‘_|_’ !

Ny

Shift of an object by the mouse

The next option is "Geometry editing"

+ we select an object
° + -~

. -
the cursor is changedto

* we snap one of the object nodes, and we change the geometry dragging the mouse

Cange of geometry - the node shift

Text editing

Defined objects can be edited in the right part of the frame next to the table of objects. The properties of an object
selected in the table are displayed and can be edited.

Add: Al | A7 OO R L ||~ X DeleteNo.6 | Tools: |2/ |2 |4k | |) Copy

Number Description Text: CURRENT SEWER SYSTEM DN 500
1 Circle: [1,53; 1,09] - 0,50 Color: .
2 Line: [1,53; 1,09] - [2,13; 1,09
!ne (1.53:1,09] - [2,13;1,09] Thickness : 0,2mm v
3 Line: [1,53; 1,09] - [0,93; 1,09]
4 |Line:[1,53;1,09] - [1,53; 1,69] Text color: I
5 |Line: [1,53; 1,09] - [1,53; 0,49] Text height : 50mm v
| 6 |Link text: CURRENT SEWER SYSTEM DN 500 Rotation : 0,00 5] [7]
7 DFme"SFO“: 6,00 m Horizontal alignment : | Left v
8 Dimension: 7,50 m A 7
9 Rectangle: [-10,83; 5,48] - 6,00 / 1,00 Point 1: X= 280 | [m] V= 0,54 | [m]
10 |Text: ORIGINAL OBJECT 502 - .
Point2: X= 213 | [m] Y= 1,09 | [m]
Text editing of object

"Spline" or "Polyline" object types allow showing a table with coordinates. (After double click on the row).
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v || d b ) Add textually

Number
1 11,31
9,32
11,31
14,66
16,42

16,42
18,23
16,13,

K Cancel

Color:
Thickness:
Line type:
Fill - Color:
Fill - Cover:

Hatch:

Hatch - Color:
Closed :

I -

0,2mm

4

No color v

Text editing (Splines and polylines)

Multiple editing
* selecting objects by "CTRL" key + the left mouse button

* the common editable properties of all selected objects are available next to the table

Number
4 Line: [1,53; 1,09] - [1,53; 1,69]
5 Line: [1,53; 1,09] - [1,53; 0,49]
6 Link text: CURRENT SEWER SYSTEM DN 500
7 Dimension: 6,00 m
8
9

Description

Dimension: 7,50 m

Rectangle: [-10,83; 5,48] - 6,00 / 1,00
10 |Text: ORIGINAL OBJECT SO2
11 Rectangle: [-18,68; 12,73] - 6,18 / 3,27
12 |Spline

Circle: [-30,18; 3,56] - 2,57
14 |Polyline

Color:
Thickness :
Line type:
Fill - Color:
Fill - Cover:

Hatch:

Multiple editing

The objects can also be edited on the desktop using the mouse - "Graphic editing".

Tools

arious =X/ %

Hatch - Color:

The tools allow fast and easy edit of objects. There are frequent editing steps carried out: (the original object is in bold)

72  Multiple copying

» enter the reference point (colored in red in the picture)

» enter the insertion point (repeatedly according to the needed number of copies of the object)

» end the entering (the right button of the mouse or ESC)

Enter insertion point

— [ &

Multiple copying of objects
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enter the starting point of the displacement (colored in red in the picture)
enter the end point of the displacement

Advice: An object can be moved by using the left button of the mouse

__|Enter end point of offset

o+ [{% [AX=313m]AY = -0,54m

o R=3.1em]a=977
Moving the object

4k Mirroring

enter the starting point of the mirror axis (colored in red in the picture)
enter the end point of the mirror axis

|

Specify end point of mirror axis
Alﬁz AX=0,27Tm | AY =1,27Tm

R=129m|a=7797°

i) Rotating

Object Mirroring

enter the middle of the rotation (colored in red in the picture)
enter the rotation angle

Enter rotation angle

Object rotation
v| Copy Copy of the object

and rotating of the object)

if the option is marked, the original object remains in the same place, and a copy is created (at moving, mirroring
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Specify end point of mirror axis
A [AX=027m|AY = 1,27m
R=1,29m|a=7797°

Object Mirroring with a copy
Frames

The Frame is a permanently opened window in the bottom part of the application window. Frames are changed depending
on the selected input data mode of a given task selected from the "Frames" control bar and using the button on the

"Drawing Settings" control bar. The Frame may contain the following items: table, combo list, fields for data input (k;,
h;....), and command buttons.

When selecting data by using the keyboard, use the "Tab" function key together with cursor arrows for moving within the
selected element (for example, combo list). The selection of the checkboxes is made by the space button. When selecting
by using the mouse, we use the left mouse button.

The buttons that open dialog windows ("Add", "Add in dialog", and "Add graphically") can only be controlled by the left
mouse button.

If the frame window is not wide enough (or high enough) so that all elements could be visualized, it is possible to move the
frame in the vertical or horizontal direction using the buttons.

%
X||&

Pore pressure input

& A |

Ground water table (GWT) parameters
In front of structure i Behind structure |

Table of full saturation behind struct. :  hy = 1,00 | [m]
No. Depth Pressure value q}-. Add Table of full saturation in front of struct. : hz = 1,00 | [m]
[m] L) Unit weight decrease in front of struct. : &, = 0,00 | kN/m3]
0,00 25,00| ~ ’
2 1,00 5,00 ‘ = ‘ Uplift at footing bottom due to diff. GWTs : not considered (v]
b 3 2.00 25.0n]—
o
=

Frame control elements

The Frame can be minimized by using the button in the upper left corner. In this case, the frame space is taken by the

drawing space. The height of the frame can also be changed by clicking the left mouse button on the upper frame edge
and dragging upwards or downwards. It is recommended for the use of active dimensions and active objects.

To maximize the frame back, press the button in the left bottom corner of the desktop showing the frame name.
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input fnshyze Outputs Setbngz  Heip
®
= = . -8
(D 8-B-5n-r-folo]
rm— Frames =
B Project
W —
@ Geometry ‘
‘-}. = Matenal |
e ] Profile
i Q B sois
B assgn
D & Foundstion
¥ Backfil
" Temsin
= Yates
50 [Fe
Al FF pesistance
& Appliedforces
% Earthquake
P Stage setings
R veficston
= Bexingzap,
& Dimenzioning
& Stabity
l—‘-“‘—l
Outputs
B Add picturs
@ Surcharge : o
= Tekal 2
Qg K5 Lis of pictures
X Copyion

Frame control elements

Tables

A table is a list of input data (for example, a list of surcharges, soils, profile interface etc.). The table header contains a list
of items (surcharge, name, width, size...).

Data in some tables can be sorted by columns (by clicking on the right part of the column head - with an arrow). This
way, we can sort the data in the table alphabetically or by value.

Special table options

Special table features are available using the "Options" (hamburger) button —7" This button is visible in all GEO5
programs tables. Usually, the export of data (in XLSX, XLS, ODS, CSV, and HTML formats) is available here, but some
tables have additional features. These special features can be also shown using the right mouse button on the table
header.

o = v|>+ AIId::'_/ EditNo.Z::'_X Remov ! ] v::+ Add::'_/ EditNo.1::'_X Remove Na
Exporttable  Eoil name Soil No. 2 Soil name ’ Soil No. 1
T Soil No. 1 Unit weight — . weight :
i1 No Stress-state / EditNo.1 ss-state:
- Angle of int % R No. 1 le of internal
3 |Soil No.3 . ¥ Remove No. ! ¢
Cohesion of esion of soil
Saturated ur Export table Irated unit w
Select all Ctrl+A
Unselect all Esc
=2 =2 Invert selection  Ctrl+|
3 3

Data export from table

Adding new items to the table

The form of the table depends on the selected frame. Graphical bonds between the items in the table and on the desktop
are important. Some data (objects) can only be input textually, others also graphically by using the mouse. If the program
enables both textual and graphical input, both buttons are shown in the table.

If the table still does not contain any items, or no item is selected in the table, only the "Add", "Add textually" or "Add
graphically" buttons are visible above the table. Using these buttons, new items can be added into the table.
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' [4EE Add ' [ & Add graphically | ' |4 @ Add graphically | | 4k[E) Add textually |
No. | Surcharge Name No. | Surcharge Name No. « Anchor
new edit new | edit new post-stressed x [m]
2 Yes
& & i
© © °
A A <

Adding a new item into the table

Editing table items
If a row is selected (highlighted green), the "Edit" and "Remove" buttons are activated above the table. The number of
items is given in the brackets. Using these buttons, individual rows can be edited.

The selection of items is made by pressing the left mouse button. Clicking the right mouse button opens the context
menu.

' | 4= (@ Add graphically | | 4-ES) Add textually |[ ™~ / EditNo.1 | "~ X Remove No. 1|

No. « Anchor Origin Free length | Reotlength
new post-stressed x [m] z[m] | [m] I, [m] |

0,00

"7 EditNo.1
"% Remove No. 1

Anchors

Editing table items

If the operation enables it (e.g. removal of an item from a table), it is possible to edit more items (rows) at a time. There
are two selected rows on the figure below. From the picture, we can see that the only option, in this case, is the removal of

both items from the table, and therefore, the "Edit" button is not available.

The selection of more items (rows) in a table is made by holding CTRL and clicking the left mouse button. By
holding SHIFT and clicking the left mouse button, all rows above or below the selected rows are selected.

By clicking outside of the selected table rows, the selection is canceled.

' |4k @ Add graphically | | <k Add textually | :=X Remove 2 items

No. « Anchor Origin Free length | Rot
post-stressed x [m] z[m] | [m]
__-
33,97 126,76 14,00

Anchors

Editing more table items

The selection of rows in the table corresponds with the visualization of the objects on the desktop (and reverse). If a row or
multiple rows are selected in the table, the relevant objects on the desktop are highlighted with the same color. If the
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mouse marker is over one of the objects, the objects are shown bold. After clicking on "Remove", the objects and table
rows are shown red.

iNEVGED? Beta PITksndy) Denolt.gu °]

J

Fie
e
@
o
b

Framss
B Project
& Settings
# Geometry
sl = Matenal

H ol 4 &)@
g::‘.

e
& Applied forces
& Exrthquake

P Stage setings

' Py

> sieciensrchanges | | o
B Add picturs
Surcharge
Totsl

B9 List of pictures

88

R Copy view

» st zurcharges

GeoClgbord™

Surcharge

Visualization of selected objects

Marking objects by using these colors is implicitly set. This setting, however, can be modified in the "Drawing styles
administrator" dialog window.

Dialog Windows

A dialog window is one of the elements that allows inputing data into the program. In all GEO5 programs, dialog windows
apply to conventional windows management typical for the Windows environment. A left mouse button is used when
selecting objects in the window or alternatively the "Tab" function key when using the keyboard. When moving inside an
object (for example input field) use the arrow buttons and the "ENTER" key.

A dialog window can contain the following items: table, combo list, fields for inputting data (number, text) and command
buttons. The "OK" command button confirms the selection, while the "Cancel" button leaves the input mode.

Providing the window contains a certain non-typical control element (or this element has some other than typical effect) its
function is described in the corresponding data input regime.

As an example consider the following picture showing the "Edit surcharge" dialog window that contains the "OK+4!" and
"OK+Y¥!" buttons. These buttons allow the user to move within the list of input surcharges and at the same time to confirm
changes made in the window.
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Edit surcharge X

Name: | 5yrcharge

Surcharge properties
Type: Trapezoidal v
Type of action: permanent v
Location : in depth v = 400 | [m]
Origin : X = 400 | [m] » [IHHH[[IQZ
Length: = 5,00 | [m]

Surcharge magnitude
2
Magnitude : q1= 12,00 | [kN/m?]

Magnitude : qz= 20,00 [kN/m?]

X Cancel

Example of a Dialog window

Active Dimensions and Objects
The system of active dimensions and objects allows faster editing of input data.

* Active dimension is a dimension that can be edited directly on the desktop. The value of the active dimension is
labeled by a frame (dashed line). Clicking the left mouse button on the value then changes the frame view (is
plotted by a solid line), the cursor starts to blink, and the dimension can be edited. The "Enter" button closes the
editing mode. The change is immediately displayed on the desktop.

* Active object functions in a similar way. Clicking the object (double click) then activates the editing mode. In this
case, however, the values are not edited directly on the desktop, but rather in the dialog window originally used to
create the object. The picture shows an example of an active object (surcharge), when clicking on the desktop
opens the "Edit surcharge" dialog window. With active objects, it is also possible to use the context menu option.
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uDA

B

o

& Project
& Setings

@ Geometry

LT pry—"

- Surtnans propanties

[ ol 4 &)

Types sbp

Type of action: permanent
Lecation n daptn

Onigin

30 [m]

Length: 1= 30 Im]

= Matesial
5 Profile
Soils

B Assign

& Foundation
¥ Backill
" Temsin

= Vit

LB FF esistance

Surcharge magnitude

& Appliedforces
& Eathquake
P Stage setings
B Ve ficton
= Bexingzap,

-

—— Magnitude 9= 12,00 [8¥/md) =
»|‘ i Xt |

. 175 g

@5&@

£ Dimanzioning

& Stabisty

"X Remcns Mo, |

No.  Surcherge
nen | edt
1 Yes

Hame Type Acton | Locaten Ongn Length Width Magneude

| | zbwl | oxlem] | Hel | blm)l | aqubF | Q
pemianent | 1000

Surcharge 1 Surface KN/mE

Mouse Functions

As well as other Windows applications, GEO5 programs use the mouse for controls.

~ Example of using active dimensions and active objects

* Bycopy
> selected axchages
» st zurcharges

Cuputs

Surcharge -
Totsl

88

¥ Copy view

GeoClgbord™

[ Surtge |

B List of pictures

B Add picurs ‘

0

Utilization Mouse Icon Mouse Button Function Description
Selection [:\\S left Active object or table row is selected by clicking the left mouse
button.
12,00
4y ) ' |deEEAdd | | " / Edit (No. 2)
— / 20 , 00 No. sUrCharge
10,00 new | edit
1 || Yes Surcharge 1
L}s g‘ > 2 IES Surcharge
Sample of utilization
Multiselection [}S CTRL +  An arbitrary number of active objects or table rows is added to selection (or
left, removed from) by holding CTRL and clicking the left mouse button. All rows of
SHIFT +  a table below or above the selected row are selected by holding SHIFT and
left clicking the left mouse button.
12,00
' |dEEAdd | | 3= X Remove (count 2)
_/ 20'00 No. Surcharge N
L
10,00
v Surcharge 1
g‘ Surcharge 2
B
Sample of utilization
Graphical [% left By holding the left mouse button and dragging the mouse, a
Selection highlighted area is created. Active objects in the area (even partially

selected) are added to the selection.
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I I

Scale R?

Change

Scale @

Change

Shift @

Rotation é’@

Open a
Dialog Rt
Window

12,00 | '
LU
—— —
Sample of utilization
Middle (mouse Rotating the mouse wheel zooms in or out, keeping the center of
wheel) the frame.

12,00

12,00

20,00

Sample of utilization

Middle (mouse Double-clicking the mouse wheel scales the visualization to the
wheel) maximum zoom so that all objects are still visible on the desktop.
12,00

Sample of utilization

Middle (mouse By pressing and holding the middle mouse button (wheel), and
wheel) moving the mouse, we can shift the view in any direction.
12,00

Sample of utilization

Middle (mouse Holding the CTRL button and pressing the middle mouse button
wheel) (wheel) will rotate the 3D visualization scene.

Sample of utilization

left Double-clicking the left mouse button on an active object or table
row opens the relevant dialog window.
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12,00 "Edit surcharge

/ ‘ Name : Surcharge L
— Surcharge properties

Sample of utilization

Context [% right Clicking the right mouse button on an active object or table row
Menu opens the context menu.
No. Surcharge Name
12,00 new | edit
[ERENERRNER .
EVE 7 Edit (No. 1) - 7 Edit (No. 1)
e "‘7 "X Remove (No.1) "% Remove (No.1)

Sample of utilization

Mouse Context Menu

Programs have an implemented context menu of the right mouse button. Context Menu opens by clicking the right mouse
button on an object or table row.

Context menu when editing tables

If a row in a table is selected by the right mouse button, the context menu will appear. The number in the brackets next to
individual items shows the number of the edited objects. The required item in the context menu can be selected by either
left or right mouse button.

' 4k (@ Add graphically | <kES) Add textually | “~ / EditNo.1 = = X Remove No. 1|

No. « Anchor Origin Freelength | Rootlength 3
new post-stressed x [m] z[m] I [m] I, [m]

0,00

"7 Edit No. 1

"% Remove No. 1

Anchors

Context menu when editing tables

Context menu when editing objects

If an object is selected by the right mouse button, the context menu will appear. The number in the brackets next to
individual items shows the number of the edited object (corresponds with the number of the table item). The required item
in the context menu can be selected by either left or right mouse button.

LT

"7 Edit (No. 1) =
"% Remove (No.1) o

/S =
[] -

Context menu when e_diting objects

12,00

Context menu can also be used for the assignment of soils.
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(not assigned)

_71: Class S5

@ Clay with high or very high plasticity

e —

Context menu - assignment of soils

Alternatively, it is possible to use active dimensions and objects.

Units - Metric/lmperial
The program allows selecting either metric or imperial units in the "Project" frame.

{E;‘ T T T T T T T T T P =
il | [ R R kK B
= 4,; | VINIRRRVARRN NS bhL ALLAELA AL LLL \ & Settings {
@ ;' L 2l AbliiLs AMELCALALALIALA AL ANLA, AL AL i
@ Geometry
o-I-o = atesal
= R 5 e
Q e == B soi
— = B assgn
e & Foundation
e, 1Y ¥ Backfill
== — " Temsin
|= = - = Vinte
R - I Surchage
| B SSET A FF tesistance
240 == & Appliedfores
& Earthquake
P Stage setings
R Ve ficztion
— = Bearing cap,
=== & Dimenzionng
= = G Stabisty
I=] L]
£
L ! Bhcopy
Task Auth P project data
% Paste
it Date 2010215 = » prosect deta i
B A
Descrigtion Pucject D :3- e .
roject |
Curzommes Project number Torsl 0/
Gystam of umite B List of pictures |
&
s
H
i m 2 28
£ 2 X Copyvinn

Change of units

Use the combo list to select the desired type of units. A prompt message appears requesting to confirm the selection.

Do you really want to change the system
of units?

 Yes @ No

Dialog window to confirm the change of units

Copy to Clipboard
The program allows using the Windows clipboard in two different ways:

» Itis possible to copy the current desktop view. The picture can then be inserted into an arbitrary editor (MS Word,
Paintbrush, Adobe Photoshop, etc.). Copying the pictures to clipboard can either be done by using the control menu
(items "Outputs”, "Copy picture") or by the button on the "Outputs" control bar. The settings of parameters are
defined in the "Options" dialog window, "Copy to clipboard" tab.
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» ltis possible to copy the program input data (soil parameters, profile and interfaces, surcharges, water impact,
terrain, etc.). The copied data can then be pasted into the same or another GEO5 program as a new project.
Copying to the clipboard can be either done using the control menu (items "Edit", "Copy data", "Paste data into
new project") or using the button on the "Edit" toolbar.

It is also possible to use a special GeoClipboard™ of the GEOS5 software, which enables data transfer between input
modes or construction stages of one or more programs.

GeoClipboard™

GeoClipboard™ is a special clipboard used in GEOS5 software. It allows copying and paste data between modes and
stages of one or more programs.

Basic characteristics of the GeoClipboard™ are:
* GeoClipboard™ can simultaneously contain different data, e.g. copying soils after interfaces doesn't remove
interface data

» datais saved after program exit and computer restart till they are replaced by other data from the same data
category

» every computer user has its own GeoClipboard™

» during pasting data form GeoClipboard™ the preview of changes is always shown, and the user can change
pasting parameters

GeoClipboard™ controls are always placed into the relevant frame. It looks like this:

' & copy
» selected interfaces
» terrain
» complete 2D profile
E@ Paste
P interface

» complete 2D profile

GeoClipboard™

GeoClipboard™

GeoClipboard™ is implemented for the following data:

* project data

+ 2D interfaces, including copying the analyzed GWT and topology of stages in FEM
+ soils and rigid bodies

» 2D assignment

+ field tests

Copying and Pasting Project Data
GeoClipboard allows copying and pasting project data.
When copying, all entered non-empty data is copied.
Pasting of project data is done in the following window:
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I Project data in GeoClipboard™
Item Paste Value
Task Terraces Haspaulka -
Part v.
Description South-facing slope III.
Customer O |Beltrade LTd.
Author James Baker
Date 27.10.2015
Project ID O 275/2015 l & Paste
:Project number | 9873/2015 ‘
% System of units metric - Close
o

42,98: 101,67 [m]

Pasting of project data from GeoClipboard

In this window, it can be specified which project data is pasted ("Paste" column). Pasting is done, and data are changed
when the "Paste" button is pressed.

Copying and Pasting 2D Interfaces

GeoClipboard allows us to copy and paste 2D interfaces between the following modes:

* Interface
* Embankment and Earth cut
«  Water

* Incompressible Subsoil

It also allows us to copy data from the FEM program:
* in "Analysis" regime it allows us to copy analyzed GWT, especially after water flow analysis
* in "Activity" regime it allows us to copy interfaces concerning active and inactive areas

It is possible to copy the following items:

» the current interface

» selected interfaces

» the terrain of the current stage
» the complete 2D profile

Pasting of interfaces

Pasting interfaces from GeoClipboard is the same process as if the user enters interfaces step by step. The pasting
parameters can be entered in the following window:

List of interfaces in GeoClipboard™ Horizontal location
Interface | Paste Order Note Ax = 0,00 5| [m] | k| | oe| | ]
. = -, , )
Interface No. 1 1 ® |Non-unique line input Ve tical location
Interface No. 3 2 Pasted without errors.
‘Interface No. 2 3 Input line is partially overlapping other line. Az = 405 M | F | £
Interface No. 4 4 Pasted without errors.

v =1y Setup ranges l (%) Paste | | X] Close

Interface

Pasting of 2D interfaces from GeoClipboard

In this window, it can be specified, which interfaces are pasted ("Paste" column) and in which order of pasting (change by
mouse click on 4+ ¥ or by Ctrl+Shift+up or down arrow keys) and locate it to the desired place. In the same mode,
there is a possibility to paste only the standalone interface, thereafter the "Paste" column acts like a radio button, and the
"Order" column is hidden.

The program always shows a preview of changes caused by pasting, and the result of pasting is described in the "Note"
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column. Data are changed when the "Paste" button is pressed.

There is a possibility to repeatedly paste one interface with a changed location to enter the skew-layered profile.

Pasting of complete 2D profile

This mode allows the pasting of a complete 2D profile from GeoClipboard to the current 2D profile. The interfaces to be
pasted cannot be specified, only locating to the desired place can be done. The program shows the preview of the
resulting 2D profile. The profile is pasted and the data is changed when the "Paste" button is pressed.

2D profile in GeoClipboard™ Horizontal location
Interface Ax = 0,00 | [m] | k& | ||| ]
Interface No. 1 i Vertical location
Interface No. 2

Interface No. 3 Az = 0,005 m ¥ | X
Interface No. 4

“d—D- Setup ranges | |§ (%] Paste Close

Interface

Pasting of complete 2D profile from GeoClipboard

Copying and Pasting Soils and Rigid Bodies
GeoClipboard allows us to copy and paste soils and rigid bodies.
It is possible to copy the following items:

» current soil (rigid bodies)
» selected soils (rigid bodies)
+ all soils (rigid bodies)

Pasting of soils (rigid bodies) is done in the following window:

1
List of soils in GeoClipboard ™

Soils Note
Soil No. 1 Will be pasted. a
Soil No. 2 Soil with the same name is already contained in data. Name will be changed to "Soil No. 2 (2)".
Soil No. 3 Will be pasted.

Will be pasted.
Wil be pasted. -
Soil with the same name is already contained in data. Name will be changed to "MH,MV,ME - Sil l (%) Paste

CG - Gravelly day (CG), firm consistency
MG - Gravelly silt (MG), firm consistency
MH,MV,ME - Silt with high or very high plz

o
OEEEOE:

~ | | X Close

Soils

39,94; 111,97 [m]

Pasting of soils from GeoClipboard

In this window, it can be specified which soils (rigid bodies) are pasted ("Paste" column). If the name of the pasted soil
(rigid body) is identical to the name of the soil (rigid body) already contained in the data, the program changes the name to
be unique. Pasting is done and the data is changed when the "Paste" button is pressed.

Copying and Pasting 2D Assignment

GeoClipboard allows us to copy and paste assignments.

While copying the surfaces as polygons with assigned soils are copied to the GeoClipboard.

Pasting of assignments is done in the following window:
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[
| ——— _
[ : Srav c||‘1 silt (MG), consistency figh S Ghgvelly silt (MG), consistency figh

- . . - - @ S
' - - > . ' v -
' . > L = -
' ’ ' ‘ '

@ S PR s A TN
- : / P4 b )
———7 7727 9% LSS Sy
TSI st TR ///./ LA LS L
! List of assignments in GeoClipboard ™ Horizontal location
Assigned soil Paste Note i 0,00 (5| [m] | I [ ] |
_Gravelly silt (MG), consistenc Soil will be assigned to 1surfaces | # Vertical location
Gravelly silt (MG), consistenc Soil will be assigned to 1 surfaces Az = 0,005 m |F X
‘Well graded sand (SW), r a Operation canceled.
Sandy day (CS), consistency O Operation canceled.
Sandy silt (MS), consistency O Operation canceled. )
l Paste
| —,
g‘ » Close

Pasting of assignments from GeoClipboard

In this window, it can be specified which 2D assignments of soils are pasted ("Paste" column). The location of the pasted
surfaces can be changed. The resulting state is available as a preview, with marked surfaces and information about newly
pasted soil assignments. The assigned surface modifies assignments in data of all surfaces included in it.

If any assigned soils are not included in the data, they are added to the list of soils.
Pasting is done, and data are changed when the "Paste" button is pressed.

Options

"Options" dialog window allows us to set some of the program's special functions (Input, Copy to clipboard, print view,
etc.).

The "Options™ dialog window is opened from the control menu (items "Settings", "Options").

The window contains individual tabs (number and content may vary depending on the program), which allows specifying
corresponding settings.
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Input | Copy to clipboard | Print and pictures | Warning

Grid
Start pt. Step
X: 0,00 | [m] 1,00 | [m]
z: 0,00 | [m] 1,00 | [m]
Height : 0,00 | [m] 1,00 | [m]
Radius: 0,00 | [m] 1,00 | [m]
Angle: 0,00 | [*] 10,00 | [7]
Show grid Snap to grid

(snap to grid can be temporarily switched by pressing Ctrl)

Rulers
v| Horizontal ruler v| Vertical ruler

Functions Undo and Redo

v Allow Keep results

+ OK X Cancel

"Options" dialog window

The "Input" tab allows setting the "Grid" parameters and parameters of "Undo" and "Redo" functions.

This tab is implemented only in 2D programs (FEM, Slope stability, Settlement, Beam, etc.).

Grid .
Show grid .
Snap to grid .

Horizontal rule .
Vertical rule .
"Undo and Redo" .
functions

sets the grid origin and step in the x and z directions
shows/hides grid on the desktop

turns on/off the snap to grid option using the mouse (when shifting the mouse, the cursor
jumps over the defined grid - a point off the grid can be specified by holding the "CTRL"

key)
shows/hides horizontal rule with a scale of distances on the desktop

shows/hides vertical rule with a scale of distances on the desktop

turns on/off the possibility of using these functions in the program (on toolbar these
buttons are "foggy")

In some modules, it is possible to specify if the results are stored with undo data by checking "Keep results". Storing
results with undo can be time-consuming. If the results are not stored, it is necessary to make the calculation again after

pressing "Undo".
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Input | Copy to clipboard | Print and pictures | Warning

Rulers

v Horizontal ruler

v Allow

Grid
Start pt.
X: 0,00
7 0,00
Height : 0,00
Radius: 0,00
Angle: 0,00
Show grid

Functions Undo and Redo

Step
[m] 1,00 | [m]
[m] 1,00 | [m]
[m] 1,00 | [m]
[m] 1,00 | [m]
[°] 10,00 | [*]
Snap to grid

(snap to grid can be temporarily switched by pressing Ctrl)

v Vertical ruler

Keep results

+ OK

X Cancel

"Options" dialog window - "Input" tab

Options - Copy to Clipboard

The "Copy to clipboard" tab allows setting the controlling parameters:

Picture size » This setting defines the picture size. Enter the picture width, and the height is calculated
automatically according to the picture contents.

Picture format « This setting defines the picture format (*.EMF, * WMF, *.BMP), its resolution, color, and layout.
The recommended setting is displayed in the figure (format: *.EMF, resolution: 600 dpi, color).

Options » This setting defines the picture frame and header. If both options are checked, the picture

contains both the frame and the header.
+ "Soils legend" option adds legend of used soils into the picture.

The "Default" button in the window sets original implicit values.

-34/1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Input |§Copy to clipboard | Print and pictures | Warning

Picture size
Width : 16,0 | [em]

Picture format

Format: vector EMF v
Resolution : 600 v | [dpi]

Colors: color v
Layout: as on screen v

v Transparent hatching of distributions
When unable to display transparent distributions of

values, switch to ‘raster BMP' format.

Options
v| Framed v| Header
Soil legend
Default
+ OK X Cancel

"Options" dialog window - "Copy to clipboard" tab

Options - Print and Pictures

The dialog window opens in the menu ("Settings" and "Options" items). The "Print and pictures" tab allows setting the
picture parameters assumed for "Print and export desktop view" and "Print and export document" dialog windows.

Picture format This setting defines the picture format (*.EMF, *.WMF, *.BMP).
Options to print This setting defines the picture frame and header. If both options are checked, the picture contains
view both the frame and the header.
"Soils legend" option adds legend of used soils into the picture. This is valid only for the "Print and
export picture".

The "Default" button in the window sets original implicit values.
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Input | Copy to clipboard |§Print and pictures | Warning '

Picture format
Format: vectorEMF

+| Transparent hatching of distributions
When unable to display transparent distributions of
values, switch to ‘raster BMP' format.
Options to print view
v| Framed v Header
Soils legend
Default

+ OK X Cancel

"Options" dialog window - "Print and pictures" tab

Common Input
This chapter contains explanations common to more GEO5 programs:

* Input and Edit of Soils

» Interface in 2D Environment

» Input of Objects and Data

* Assigning Soils

» Design Coefficient

* Running Several Analyses / Verifications

A very important function in all GEO5 programs is the possibility to define Construction Stages.
Some GEO5 programs allow running other GEO5 programs with automatic data transfer.

Basic functions for work with graphical outputs in FEM, Settlement programs are described on the following pages:

» Saved Views
+ Setting a Color Range

The following chapters describe Data Import:

* DXF Import and Export
+ Table Data Import
* Import LandXML

Clipboard functions are described in the following chapters:

+ Copy to Clipboard
* Geoclipboard
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Input and Edit of Soils

In the "Add new soil" dialog window, we input the name of a soil and parameters that should be obtained from laboratory
measurements or geological surveys.

All input fields in the window are mandatory. The only exception is the value of y sat (unit weight of saturated sail) in the
section "Uplift". If this field remains empty, the program automatically adds the value of y (unit weight of soil).

The Hint button "2 " provides information about the theory of analyses linked to individual input values.
The Color and pattern category of soil can be set in the combo lists in the right part of the dialog window.

It is possible to search for a specific pattern in each category using a number of patterns (e.g. GEO category - Clay pattern
- number 4).

If no geological survey or laboratory experiments are available, the soil can be specified with the help of the soil database
containing approximate values of basic characteristics. The "Classify" button opens the "Classification of soils" dialog
window with values offered to insert into the window. The "Delete" button allows removing information about classified soil
from the catalog. Soil parameters that do not appear in the catalog ("Friction angle structure-soil" in the picture) must be
assigned manually in any case. The characteristics of rocks is not listed in the implemented database, these parameters
must also be defined manually. Approximate parameters of rocks are presented in the theoretical part of the Help (for
calculation of rock stability or for analysis of bearing capacity of foundation on bedrock).

The specified soil is added onto the list of soils by pressing the "Add" button.

Add new soils X

Identification Draw
Name: Gravelly silt (MG), firm consistency Pattern category :
Gravelly silt (MG), firm consistency GEO v
Basic data ? Search :
——
Unit weight : 7= 19,00 | [kN/m?3] 19,0 Subcategory :
Stress-state : effective v Soils (1 - 16) ~
Angle of internal friction : Qcf = 29,00 | [7] 26 - 32 Pattern :
- - /q//y/"/'q//y/'//
Cohesion of soil : Cef = 8,00 | [kPa] 4-12 //;/{://’/‘;f ////;/)5/’/-“//}/‘;/
O P P
Angle of friction struc.-soil: |3 = 5] //7/(// /v//@//;///;/‘/v//y’ v
v, SIS VIS IINE
" LA AL
Pressure at rest ¢ 3 Gravelly silt
Soil : cohesionless v Color:
I ~
Uplift pressure ? Background :
Calc. mode of uplift: | standard v automatic v
Saturated unit weight : = 19,00 | [kN/m?3] Saturation <10 - 90> : 50 | [%]
| e 4 Add % Cancel

"Add new soils" dialog window

Classification of Soils

Approximate values for a specific soil can be obtained from the catalog of soils. Select the desired soil in the combo list
and specify its consistency or compactness, respectively. The soil parameters obtained from the catalog appears in the
window.

The "Manually" button opens the "Manual classification of soils" dialog window that allows classifying the soll if its

-37/1275 -



GEOS5 2022 — User Guide

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

parameters are known, e.g. from laboratory measurements (grading, moisture, compactness....).

Classification of soils X

Classification, consistency, density

Classification type: | Standard

Soil classification: | MG - Gravelly silt

Standard characteristics of soils

Gravelly silt (MG), firm consistency

¥ Manually

Soil parameters Mark
Poisson's ratio v
Unit weight i
Deformation modulus Egef
Effective parameters:

Angle of internal friction OQcf
Cohesion of soil Cef
Total parameters :

Angle of internal friction Oy
Cohesion of soil Cu
Design strength :

Foundation width < 3,0 m Ry
Coeff. of structural strength m
for Eger < 4.0 MPa, not overconsolidated m

Unit
-]
[kN/m3]
[MPa]

[°]
[kPa]

[°]
[kPa]

Consistency : vFirm consistency (hard to deform by hand squeezing)

Value
0,35
19,0

10-20

26- 32
4-12
70
200

0.2
0,1

« OK

« OK + Assign X Cancel

"Classification of soils" dialog window

Pressing the "OK" button shows recommended values next to corresponding input fields (see the picture) in the "Add new
soils" dialog window. Pressing the "OK+Assign" button then assigns the average values of soil parameters into individual

input fields. The "Cancel" button leaves the window with no action.

Edit soil parameters

Identification

Name: | Gravelly silt (MG), soft consistencyi

I Gravelly silt (MG), soft consistencyl

T=‘

Pt = |

Cef = |

Basic data
Unit weight :
Stress-state : effective
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :

&=

19,00 | [kN/m?]

29,00 ]
10,00 [kPa]

15,00 | [°]

v

19,0

Soil classification - recommended range of values

-38/1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved
Soil and Rock Symbols

It is possible to select a pattern category from a combo list for each input soil (patterns of GEO5 software, full color, gINT
patterns, or patterns according to the YS 5204 Chinese standard 1) and the color of the pattern. These are displayed in
the input profile.

The color you choose from the combo list is used to plot soils or rocks on the desktop and to pictures, which are either
stored on the "Picture list" or printed using "Print and export desktop view" (to visualize the same (full) colors in pictures,
the option "full color" in the "Drawing Settings" must be set).

The pattern color should be chosen concerning the desktop background or printout paper so that it is sufficiently visible.

Add new soils X

Identification Draw
Name: Gravelly silt (MG), firm consistency Pattern category :
Gravelly silt (MG), firm consistency GEO v
Basic data ? Search:
Unit weight : = 19,00 | [kN/m?3] 19,0 Subcategory :
Stress-state : effective v | Soils (1 -16) Ml
Angle of internal friction : Qef = 29,00 | [7] 26-32
Cohesion of soil : Cor 8,00 | [kPa] 4-12
Angle of friction struc.-soil : 8= [*] v
? -
Pressure at rest ¢ 3 Gravelly silt
Soil : cohesionless v Color:
I
Uplift pressure ? Background :
Calc. mode of uplift: | standard v automatic v
Saturated unit weight : Yt 19,00 | [kN/m?3] Saturation <10 - 90> : 50 | [%]
"Add new soils" dialog window - the selection of color and pattern category
Ve Ve N7 A /! / [ — — [ = — —[— = — —JKkX
SN s s A S e A = = = T T T ST T | R
s N A s AL T T Tl DD e D S RRRARRK
VPN SIS 0 AT T — = _— 2 o XK 2 Coarse-grained
Silt Sandy silt Gravelly silt Clay Sandy day Gravelly day Fine-grained landing landing
=i . i = - = . 0 o © o o [o- © F o A © o o
A s s e o e e T RIS R = = = ]
SR | LA 20 | et | PRSEDSPRAEIN (P AP NP LI | R i i e | 6% % 2o 000 % S | NN ==s
SEIERRN | WA A e A BEREIN (P ANATYA | NI | 2020702002020
TR | AP AVLS | Rt BEEIAEIE) | Pl Al ALY, | BT IRATE i |1%% 562026 %% % | Bl iiaaiie
Sand Silty sand Clayey sand m Silty gravel Clayey gravel Landing Peat
OO0 o0 O A A A \’a\,"l'\_;\_!\”f-» e N A
BRI S GG [ s !‘\.-f’\”'f.'\‘!-\'.ff A A A
OO0 o0 gy e e B T | S P P 2
e 0 e 0o O N A 1!’_\'4"\':"’_\‘._/. L R T
Brecda Phillite Gabro Granulite Claystone Siltstone Sandstone Mica schist
TV REVRETREVRE | TR R R | == == == == = e e TR = EDME M I N
S | R .;,;l;.;‘;l;';‘;l;i+1+1+:+1 CPEIEIEDE
wrwYeYeVIFLY oMLY LY e T s e | ++ L+ Rgtghys #
IR AEAE | T T R l|I|I|I|I|I|‘|I|I|i"‘j"‘i'*’i"’j :“:*:*:“:*
o T o T TP T T | |Beasasasanaeananam [T an T At v LI R I I
Trachyte Tuff

Limestone Granite Discontinuity filings Ultrabasic rocks Rigid body Other rock
Ty | 563 E3 3 363 %
I DI

A AR | S RNt
AR AR \)\O&x\%@x\(\é&x\%@é’x\‘
RISV LIIIEN | SHISHRIRIIINY,

Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5

Patterns of soils- GEO5

6 Pattern 7
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Patterns of soils - YS 5204 - 2000

Literature:

1-YS 5204-2000 - Specification for mapping symbol of geotechnical investigation report
Manual Classification of Soils

This dialog window allows specifying the soil parameters, which are then added into the catalog of soils. The "OK" button
returns back to the "Classification of soils" dialog window with the setting and classified soil.
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Manual classification of soils X

Grading
Fine particles (0,0 .. 0,06 mm): f= 50,0 | [%6]
Sandy particles (0,06 mm .. 2,0 mm): s= 30,0 | [%]
Gravelly particles 2,0 mm ..60,0 mm): g= 20,0 | [%]

Sum f + s + g must be equal to 100%

Moisture
Sample moisture : w= 23,0 | [%]
Moisture content at the liquid limit:  w; = 55,0 | [%]
Moisture content at the plasticity limit : wy, = 20,0 | [%]

It must hold w; > w,,

Classification

Sandy clay (CS), firm consistency
X Cancel

"Manual classification of soils" dialog window

Interfaces in 2D Environment

The left part of the frame contains a table with a list of interfaces. Above the table, there are two basic buttons required for

interface input:

Setup Ranges Opens the "World coordinates" dialog window that allows setting the world dimensions (left and right
edge).

Add interface Turns on the mode for inputting a new interface - individual interfaces can be added in an arbitrary order.
Each interface is automatically stored on the list of interfaces when leaving the input mode.

Interfaces are ordered in the table downwards, and it is possible to edit and delete them.

' IJE;E‘ Setup ranges | | gp Add interfacel
No. ~ Interface
1 |Interface
2 |Interface 2
3 Interface 3
4  Interface 4
b}
b
-
o
£
-7,84: 98,02 [m]

Table with the list of interfaces

Every change made to a given interface can be reverted using the "UNDO/REDQO" buttons on the toolbar.
It is possible to copy and paste interfaces using GeoClipboard.
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"Interface" frame

Adding Interface

The "Add interface" button starts the mode of inputting points of a new interface. The mouse mask is changed to an axes
cross, and the visualization of the frame changes.

' 4 Setup ranges | 4k Add interface |

No. « Interface

Interfaces

"Interface" frame

By pressing the left mouse button on the desktop, it is possible to input points of the interface. The coordinates (x, z ) of
every input point are added into the "New interface points" table. Alternatively, it is possible to add points in a dialog
window by pressing the "Add point in dialog" button. An input point is always rounded to four significant figures (two
decimal places) - input by mouse and keyboard is then completely equivalent.

During the input, it is possible to edit and delete individual points.

Input is terminated by pressing the "OK Add interface" button (adds the input interface onto the interface list), or by
pressing the "Cancel" button (input interface is discarded).

When inputting, it is possible to use the function of the grid.
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5 o (M

4k ES) Add points textually

New interface points

No. ~ x [m] z[m]
1 0,00 -7.91
2 3,95 -6,52

0K
Add interface

Cancel

Interfaces

Mode of interface points input

When inputting points, it is possible to use templates obtained from DXF import.

The program also allows introducing vertical interfaces - in such a case, the program requests to insert the point to the left
or right. The buttons for confirming the action are colored - the same color is also used to visualize both input variants on
the desktop.

A point with the same X-coordinate (0,00 m) already exists.
Insert new point left, or right ?

& Left < Right

Vertical interfaces

The program also contains an automatic corrector of input interface that determines the interface end points and then
adds the interface onto the list of interfaces.

Editing Interface Points

When inputting or editing an interface, it is possible to edit or remove individual points, graphically and textually in a dialog
window.
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Editing interface point

Move the mouse cursor on the point, which is to be edited. The area around the point is highlighted.
| |

o

Editing interface points

The point is moved by holding the left mouse button and dragging. By releasing the left mouse button, the point is
changed.

Editing interface points

Alternatively, it is possible to press "Edit point" in the table and change the coordinates in the dialog window. Editing is
terminated by clicking the button "OK".

| //

Edit points X

Coordinates

X = 5,79 | [m] z= -3,36  [m]
O <0,43..7,24> (-1E99 .. 1E99)
=0 :

oK+ & oK+ = < OK | % Cancel

4k =) Add points textually | "= / Edit pointNo.3 | "~ X Remove point No. 3

Edited interface points

'No. ~ x [m] z[m]
1 0,00 -6,00
2 0,43 -5,84
3 5,79 -3,86
4 7,24 -2,95
' ' g oK
5 10,27 -2,30 Edit interface
6 30,00| 1,93

Cancel

Interfaces

Editing interface points
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Editing interface points - result of coordinates change

Removing interface point

Move the mouse cursor on the point, which is to be deleted. The area around the point is highlighted. After clicking the
right mouse button, the context menu appears. Select the "Remove point" item. The program highlights the point and the
lines which are affected by deleting the point in red. After confirmation by the user, the program deletes the point and
adjusts the interface.

L

b o |

/"

7 Edit point No. 3

"% Remove point No. 3

0 Do you really want to remove the selected point?

o

Interfaces

4k EE) Add points textually | "~ / Edit point No. 3

Edited interface points

No. ~ x [m] z[m]
1 0,00 -6,00
2 0,43 -5,84
4 7,24 -2,95
5 10,27 -2,30
30,00 1,93

"~ X Remove point No. 3

oK

Edit interface

Cancel

Removal of interface point - graphically

Alternatively, it is possible to select the point in the table and click on "Remove point". The further process is identical to
the one described earlier.
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Question

0 Do you really want to remove the selected point?

o

4k () Add points textually | ™ / Edit point No.3 | "~ X Remove point No. 3|

Edited interface points

No. ~ x [m] z[m]
1 0,00 -6,00
2 0,43 -5,84
4 724 -2,95
: , . oK
5 10,27 -2,30 Edit interface
6 30,00 1,93

Cancel

Interfaces

Removal of interface point - textually

Editing and Removing Interface

Editing Interface
An interface is selected in the table or on the desktop by pressing the left mouse button.

By double-clicking the mouse button on the interface, or by pressing the ‘ﬂ‘ button, the interface editing mode is
turned on. The interface being edited is highlighted in blue, and it is possible to change its shape.
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4k [ES) Add points textually | ™ / Edit point No.3 = "~ X Remove point No. 3

Edited interface points

No. ~ x [m] z[m]

1 0,00 -6,00

2 0,43 -5,84

4 7,24 -2,95

’ v V OK
g 3 10,27 -2.30 Edit interface
Y 30,00 1,93
t Cancel
£
Editing Interface
OK
V Edit interface
Input is terminated by pressing the button (adds the input interface onto the interface list), or by

Cancel

pressing the ! button (changes are discarded).

Deleting Interface

From the table list, or on the desktop, select an interface. Pressing the right mouse button on the interface (table row)
opens the context menu. After pressing the "Remove" button, the program highlights the interface and the table row in
red. After confirmation by the user, the interface is removed.
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0 Do you really want to remove the selected interface?

o

Edit No. 2

7
‘% Remove No. 2

d=p Setupranges | <F Addinterface "~ / EditNo.2 | "~ X Remove No.2

No. « Interface
1 |Interface

Remove No. 2

"7 EditNo.2
X

Interfaces

Removing Interface

Alternatively, it is possible to select an interface in a table and press "Remove". The further process is the same as
described earlier.

o

0 Do you really want to remove the selected interface?

@," [T&=10 ow

! |4 Setupranges | 4k Add interface | "™ / Edit No. 2 | "~ X Remove No.2 |

No. ~ Interface
1 Interface 1

Interfaces

Removing Interface

After editing interface, an automatic interface corrector (the same as after adding interface) sets off, which checks the
interface shape, and corrects the end points if required.

Input Interface Corrector

When the inputting or editing process is completed, the program automatically modifies the input interface in order to
comply with the software requirements, i.e. the end points touch the world edges or other interfaces. The automatic
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corrector can be further used to simplify the input process - for example, if only one point is used to specify an interface,
the program automatically creates a horizontal interface containing the defined point.

If two interfaces collide, the corrector creates new end points of the current interface. These points then also become the
points of the interface being touched. All lines of individual interfaces thus start and end in a point.

In case of an incorrect input (see the picture below), the interface cannot be stored. In this case, the interface must be
modified, or the inputting process must be stopped using the "Cancel" button.

Here are some examples of interface corrector functions (correct and incorrect input):

CORRECT SHAPE OF INPUTTED INTERFACE

\

AN
_/
— _\
N
N

UNALLOWABLE INTERFACE INPUT

| p .
Error 32
.—

o Error when adding interface:
Non-unique line input.
“-\ The line cannot be added.

Pe- ™

Error 23

‘
ﬂ
X
u
o Error when adding interface :
Input line is partially overlapping other line.
The line cannot be added.
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Correct and incorrect interface shapes

World Coordinates

This dialog window is used to specify the world coordinates (dimensions) for a given task - left and right edges. The depth
from the lowest point of the interface is for most of the programs an auxiliary input - it does not have any effect on the
analysis itself. In the FEM program, the determination of correct world dimensions is very important and can effect the
analysis results substantially.

The world coordinates can be changed at any time - when increasing dimensions, all input interfaces are automatically
prolonged; when reducing dimensions, all points falling off the new world coordinates are automatically removed.

World coordinates X

Dimensions
Minimum X range : -15,00 | [m]
Maximum X range: 15,00 | [m]
Depth of model below the deepest interface point: 5,00 | [m]
X Cancel

"World coordinates” dialog window

Recommended world coordinates for the FEM program are evident from the pictures.

~6B

A

B/2

=108

3
Recommended world coordinates (boundaries) - Spread Footing (Shallow foundations)

~2L

~2L D/2
or
~6D

\ 4 —
Recommended world coordinates (boundaries) - Deep and pile foundations
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6D & 10D

o

Recommended world coordinates (boundaries)_- Excavations

2H a 5H

- —_ >

=4

Recommended world miorjdin_atg(bc;undaries) - éuﬁpon‘ihg structures anE! Walls

2L : L

Recommended world coordinates (boundaries) - Embankments and Slopes
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Ground level
Up to 10D 5D
olD
9D | | =0 u=0
v=0

Recommended world E:Boﬁnatfeéi(boundaries) - Shallow tunnels saved

v=0
5D 5D
1D,
5D | | =0 u=0
v=0

Recommended world coordinates (boundaries) - Tunnels with high overburden

Input of Objects and Data

Input data can be entered to the GEO5 programs in several ways. Data is input in frames and dialog windows. Access to
individual frames (input modes) is provided by the "Frames" toolbar. Apart from direct input in the frames, it is also
possible to add data (coordinates of points, profile depths...) and objects (surcharge, anchors, props, georeinforcements
etc.) using the "Add", "Add in dialog" and "Add graphically" buttons.

Add

The "Add" button opens a dialog window where required data is input (for example, parameters of soils, surcharge, forces,
etc.). After confirmation, the data are saved, and the item is added to the table.

deEE Add | | dbES) Add textually
Visualization of the buttons

If the frame is used the first time (the table with the list of items is empty), or the table contains items, but none of
those are selected, the programs opens an empty dialog window, and all the data needs to be input. If there is a
selected item in the table and then the dialog window is opened, it will use the data from the selected item, which
can be further modified and saved as a new item in the table list.

The figure below shows an easy example. The frame was used the first time, all fields in the dialog window are empty (left
picture). The parameters are input, and added into the table. The table contains the selected item "Soil 1". Then, the
"Add" button is used again, and the dialog window contains pre-defined parameters from "Soil 1". After the required
revision of the parameters, it is possible to save the new data as another item of the table list.
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Add Graphically
Add Graphically

The "Add graphically” button turns on the mode of graphical input. The mouse mask changes to an axes cross, and
using the left mouse button, it is possible to add the required object. For example, when adding anchors, by clicking on the
desktop, the initial and end point of the anchor are input. After inputting the second point, the program opens a dialog
window. From now on, the process is the same as described in the chapter "Add".

Identification Identification

Name: ‘ Soil 1 Name: ‘ Soil 2
Gravelly silt (MG), firm consistency

Basic data ? Basic data ?
Unit weight : 7= | [kN/m?] Unit weight : 1= | 19,00 | [kN/m?] 19,0
Stress-state : effective v Stress-state : effective v
Angle of internal friction: ©g= | [*] Angle of internal friction: ©g= 26,00‘ [*] 26-32
Cohesion of soil : Cef = [kPa] Cohesion of soil : En= 5,00 | [kPa] 4-12

Input modes - using existing data

//_,: /
'/
Anchor location L
3 4
Origin : - 495 .
rigin X 3 [m] L
z= 115,24 | [m] R
: k.
Free length : 1= 12,04 | [m] E .
| L
— Rootlength: |, = 0,00 | [m] //‘:
— | Slope: o= 4580 | 7] E====:
— | Anchorspacing:b = 1,00 | m B
| | —Anchorforce . " ___
i S P E———————
2% — = :#x Add + Close x Cancel . _  — —  — — — —— —
' | & @ Add graphically | | +ES) Add textually
No. ~ Anchor Origin Free length | Root length Slope Anchor spacing Force
new post-stressed x [m] z[m] I [m] I, [m] o[%] b [m] F [kN]
Yes 29,29 124,62 14,00 0,00 30,00 1,00 200,00
Yes 33,97 126,76 14,00 0,00 30,00 1,00 200,00
Yes 4,95 115,24 12,04 0,00| 45,80 1,00 150,00
El
o
£
¥
g
Graphical input mode

Assigning Soils
Three options are available to assign soils into individual profile layers.

Clicking the left mouse button on the toolbar button above the table selects the desired soil (positioning the mouse cursor
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in the bar above the soil button displays a bubble hint with the soil name). The soil is inserted by moving the mouse cursor
(the cursor mask changes into a "hand") first into a specific layer and then by pressing the left mouse button.

The second option requires to open a combo list of a specific interface and then select the desired soil to be assigned. All
changes in the soil assignment are automatically displayed on the desktop.

Last option is to use the mouse context menu.

1-Trida F8-konzistence
[~ “tuhda |

— (not assigned)
— Trida S5
® Trida F8, konzistence tuha

Assignment by left-click :
Trida S5

No. | Thickness [m] Assigned soil
1 1,504 Trida F8, konzistence tuha vy - -
2 = =
Trida S5
Trida F8, konzistence tuha

Assign

"Assign" Frame

Design Coefficients

The "Analysis" or "Verification" (for verification methodology - Classical way) frames that display the list of computed
forces allow specifying design coefficients. A design coefficient multiplies the corresponding force. When inputting the
coefficient, the results are automatically recomputed, and the desktop shows modified forces.

Design coefficients are advantageous, for example, for:

» Structure testing when a structure response to an increase of force specified directly in the analysis window can be
visualized.
» Excluding several forces from verification or their reduction.

» Specifying design combinations - e.g. different coefficients can be assigned in the sense of EC to main load
variables and side variable loads.

The following combinations can be specified, for example, when performing the wall verification:
Analysis 1 Analysis 2 Analysis 3

*  Wall 1.0 1.0 1.0

* Active 1.0 1.0 1.0
pressure

* Surcharge 1 1.0 0.5 0.5

* Surcharge 2 0.5 1.0 0.5

* Surcharge 3 0.5 0.5 1.0
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000 + Cantilever Wall EC:\User§PU b, Documenss Fing Gl
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\ B Profile
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N sk / - ) & Foundation
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0453
\

/s ¥ o« Tewin
7 [ water
1™ Surcharge
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| N : o Applied forces
] N A Eanhyuake
3 R e ancherage

O Sage settings
B Venicabion |

=  Bering cap.

L@ ‘ ! 2430 ) & Dimenioning
=— = & Sy

O

e

! Vesttication : W 1R b detail
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) [ieN/m) *lm] 2[m]} 2 OVERTURNING :  SATSIACTONY  (451%)
1 Weiht- all 0 10488 140 A 1,000 BEATUH SATSIACIORY  (715%)
2 Fheeestance EE") 020| 40
3 Vet - eanth wedge om) #,17) 14
4 Active praseue 00,9 12502 324
5 Sila Guler 1 300 0,00 12

Outputs -
(18] Add prcture
Vencabion 1 ©
Tetals 0
B Liat of pictures

g @

X, Copy view

Verficstion

"Veerification" Frame - application of design coefficients

Running Several Analyses / Verifications

Most frames that display the analysis results allow defining more than one analysis to be run. Several analyses within one
construction stage are carried out, for example for:

» Dimensioning structure in more locations
* Analyses of various slip surfaces
» Verification with various design coefficients

The toolbar in the top part of the frame allows managing individual analyses.

Bl u(@m m

"Analysis" Frame - "Running more analyses/verification" toolbar

‘} Add + adds additional analysis onto the toolbar
‘6} Remove * removes the currently selected analysis
[l @2 Analysis 1,2,3 ... » switches between individual analyses
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finshzis

Total:

[ List of pictures

8 8

B, Copy view

Anatysic

"Analysis" Frame - "running more analyses/verification"

Program Connection

In some cases, it is possible to launch another program from a currently running program. For example, the "Cantilever
wall" program allows running the "Slope stability" program in order to verify the external stability of a structure, or the
"Spread footing" program in order to verify the bearing capacity of a footing of a structure.

The new program loads the data of the structure and then it behaves as a standalone program - closing the program,
however, is different. Pressing the "Exit and save" button (on the right below the toolbars) closes the program and the
analysis data is passed to the original running program. This is not the case if closing the program by pressing the "Exit
without saving" button.

When running it for the first time, the program creates data of a structure and passes on the structure dimensions,
geology, loads, surcharges and other data. The program then asks you to input some additional data, e.g. the analysis
method, analysis setting, slip surfaces, stages of construction, etc.

When running it again (always necessary if some changes were made in the original program) the program regenerates
the data to be passed on, but keeps the data already input to this program. For example, when connecting the original
program with the "Spread footing" program the new program keeps the additionally input sand-gravel cushion together
with input soil - the footing dimensions, foundation geometry, and geological profile are, however, regenerated.

Some actions are not allowed in the new program - e.g. to change the basic setting of the project, unit, etc. The generated
task, however, can be saved into new data using the "Save as" button and work with it as with any other independent task.
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"Spread footing" launched from the "Cantilever wall" program

Saved Views

The programs offer a number of ways of displaying results. A specific option can be selected from the "Drawing Settings :
Analysis" frame. Quite often, it is necessary to go through complex and tedious settings of views - for example, if we are
interested in the distribution of internal forces developed in beams using FEM, it is necessary to turn off the color range,
draw only undeformed structure, select a variable to be displayed, select a suitable magnification, etc.

To simplify the way of managing individual views the programs allow us to store the current view using the "Saved
views" bar, and also to go from one view to another in a relatively simple way.
The stored view keeps:

* All settings from the "Drawing Settings : Analysis" frame.

* Drawn variables

* Color range
* Picture zoom

The view is stored for all stages of construction - if it is not possible in a certain construction stage to perform such a
setting (e.g. in the first construction stage the settlement and depression are not defined) the programs display the closest
possible setting and the defined view is switched to <none>.

Control elements are shown in the "Analysis" frame in the "Drawing Settings" frame.

Desktop ¥ Saved views
gray scale v Depression v
v Defining range db Save [#] Settings

Horizontal scale

Vertical scale

Default
settings

-y X Close

"Saved views" - control elements
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The following control units are available to manage views:

Settlement E] Select view + Combo list allows selecting an already specified and stored view.
\ [®) save ‘ Store current view * Opens the "New view" dialog window to store a new view.
‘Esmmgs ‘ Open view manager * Opens the "Picture manager" window with a list of views.

Drawing Settings : Analysis
The "Drawing Settings : Analysis" frame provides tools for a clear way of displaying the results both on the screen and
in the printed document:

* Parameters to draw depression line and influence zone

» Setting surface views and color scale drawing

» Setting and drawing tilted sections

The programs based on the finite element method further allows setting:

* Parameters to draw the finite element mesh

* Parameters to draw construction - deformed/undeformed (note that undeformed option must be selected when
displaying beam internal forces)

* Distribution of internal forces on interfaces and beam elements

All information specified in this frame (including the setting of the current magnification) can be stored using the "Saved
Views" bar.

1
Analysis Influence zone Tilted sections
full color (v]| ¥ Pt IV Plot Tilted section dislocation : | by number of sections (]
@ I” Symbols of points v Filler
a Depression b ) - ) Number of sections : 10
& v [ Coordinates of points [~ Adj lei
v Plot
% v v Values Label : |significant [
B R Calculation sections
5 S Size :  small (v]
£ Coeffident : 15,000 | [
b 5 [V Plot
2 [~ Symbols of points ™ Refinement
§ [ Coordinates of points
a

"Visualization Settings" Frame

Setting a Color Scale

A color scale is an important tool providing a clear way of visualization of results.
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Under 60 v

F *|F
<0,00 kPa ..
.. 93,32 kPa>
Color scale with control buttons

The following control buttons are available to manage scales:

Uniform E] Select scale * acombo list allows us to select from the defined scales
P 2 Edit » opens the "Scale color definition" dialog window to edit current scale
dhb Save * names and saves current scale into the "Color scales manager"
] Scale manager * opens the "Color scales manager" dialog window

The program offers two predefined types of color scales - "Uniform" and "Across zero". Both scales have a moving
minimum and maximum value and predefined colors. The scale is automatically regenerated whenever a variable or a
stage of construction is changed.

Current scale range and unit are displayed below the control buttons
The "Uniform" scale means that colors are uniformly spread from the minimum to the maximum value.

The "Across zero" scale colors the positive values using warm colors (yellow, red), and negative values with cold colors
(green, blue).

The program allows to define user-defined scales and save them into the "Scales manager" for easier use.
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Color scales manager X

Name Type Description X Remove
Uniform fixed Automatically generated uniform c...
. . ¢ Propert.
Across zero fixed Automatically generated color scale...
i Under 60 user-defin...  Stress under 60 kPa
v OK
X Close

Color scales manager

Color Scale
The "Color scale" dialog window lets you create a user-defined color scale.

In the "Ranges" section, the minimum and maximum of scale can be determined automatically, or it can be defined by
input value. If the scale is limited by input value, The values outside the range (below the minimum or above the
maximum value) are drawn with colors specified in the right bottom part of the window. The input minimum and maximum
values are linked to the same unit - e.g. when specifying the range of 0 - 200 £Pa , this range is kept the same for all
variables specified in kPa - when changing the currently displayed variable to the settlement variable, the current range is
switched to that corresponding to the settlement unit.

The "Uniform" scale type means that colors are smoothly spread from the minimum to the maximum value of the scale.
The "Divided by value" scale type draws the colors the space above the selected value with warm colors (yellow, red)
and the space below the selected value with cold colors (green, blue)."Color scale" dialog window

In the window, it is also possible to edit:

» count of levels (minimum 4, maximum 100)
» scale colors
+ scale type
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Color Scale (isosurface) X

Ranges Value [kPa] Color 0,000
Minimum : Automatically v 0,000 —_— s -~ 5,000
Maximum : Input value v 60,000 | [kPa] 5,000 . 15.000

Parameters 10,000 20,000
Count of levels : 12 15,000 25,000

- 30,000
Scale type: Uniform v EULLL v .~ 35,000
25,000 40,000
30,W 45,000
v 50,000

35,000
" . 55,000
40,000 60,000
45,000 — D > 60,000

Values > maximum: v
Set default colors v 0K XK Cancel

"Color scale" dialog window

DXF Import and Export
2D programs ("Slope stability”, "Settlement”, "FEM", "Beam") allow importing and exporting data in DXF format.

1D programs ("Cantilever wall", "Gabion", "Spread footing", "Pile"...) only allow exporting data in the *.DXF format.

The program main menu (the "File" item) contains "Import" - "Format DXF to template”, "Format DXF to interface",
"Format DXF to GeoClipboard" and "Export" - "Format DXF" items.

% GEOS5 2020 - Slope Stability [Untitled.gst]
File Edit Input Outputs Settings Help

O New.. Ctrl+N i . = -_4}’- " .
& Open Ctrl+0 \ "/ § = 8 =
B save Ctrl+S 3.00 400 5,00 6,00 7
Saveas  Shift«Ctrles |l b b
Reopen 4
Folders »
Import Format DXF to template ...
Export 4 Format DXF to interfaces ...
& Print document Format DXF to GeoClipboard™ ...
@ Print view
Exit Alt+F4

Menu and toolbar - Export - Import DFX"

Data import proceeds in several steps:

* Loading data into template
* Loading data into interfaces
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* Inputting data using a template
+ Modifying template during data input

The data input to the program can be exported in DXF format anytime.

Loading Data into Template

From the program menu ("File") select the "Import", "Format DXF into template" items and then select the file to be
imported. The loaded data is displayed in the DXF Import dialog window and then it is loaded into the template. The layer
selection can be modified anytime.

When importing data, it is possible to adjust the world margins based on the imported data - this is particularly useful when
defining a new task.

The imported data is not transferred directly into the program. It is loaded into a template, through which it is transferred
into program data later on. When the data is loaded, the template with data is displayed on the desktop and the buttons on
a horizontal toolbar, which is used to manage the template, are made available.
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£ g B Copy view

Loading data into a template

The DXF file was loaded into the template, from which the peints for input can be selected .
Project margins <0,00; 30,00> do not correspond to template margins <0,00; 300,00>.

Adjust project margins according to template?

o

Modifying world margins

Loading Data into Interfaces

Select the "Import", "Format DXF into interface" items from the program menu ("File"), and then select the file to be
imported.

The data is loaded and displayed in the DXF Import dialog window which allows selecting individual layers and specify
other parameters. The program automatically adjusts the world margins for the loaded data.

After pressing the "OK" button, a new file is created, and DXF data is loaded into interfaces.

If not all selected layers of the structure are successfully loaded, the program allows us to use the loaded DXF file as a
template.
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Loading data into an interface

Loading Data into GeoClipboard

Select the "Import", "Format DXF into GeoClipboard" items from the program menu ("File"), and then select the file to
be imported.

The data is loaded and displayed in the DXF Import dialog window, which allows selecting individual layers and to specify
other parameters.

After pressing the OK button, the selected layers of the DXF file are converted into interfaces and copied into
GeoClipboard. Data from GeoClipboard can be afterward pasted into various places in the program.

Information

0 Into the GeoClipboard™ 10 interfaces were pasted.

Information about successful copying into GeoClipboard

Data Input using a Template

Inputting data using a template is more or less the same process as a standard input of data into the program. The
possibility of adding a point from a template to the data being input is the main difference. During the input, the mouse
cursor appears as an axial cross - when approaching the template, it turns into a small cross, and long axes disappear.
When a point is now input (using the left mouse button), the point from the template is inserted (the input point now has
the same coordinates as the point in the template). To accelerate the input of individual lines, it appears useful to employ
the zooming tools. After interfaces are put in, the procedure can be applied to inputting other entities. During data input, it
is possible to modify the template anytime.
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Inputting data using a template

Modification of Template During Data Input

When inputting data, the template can be modified anytime by pressing the "Modify" button on the "Template DXF"
toolbar. This opens a dialog window with individual layers of the template. For example, when inputting anchors, it is
possible to turn off all layers except anchors - inputting anchors then becomes simple and clear.

% File DXF: C:\Users\Public\Documents\Fine\GEO5 2020 Priklady\model201.dxf

Et of layers ‘ ® @ 0l 3 '@
gfOt :

[ x-grid

[ x-level0t

[ hatch23

|:| other

[ gfo1

[ gfo3

[ z-table

Oo

|:| con_point J——
= -

condd / \\\
z-axis / \

—~———

®~=<

= X

Dimensions : X: (0,000; 309,511), Y : (0,000; 123,500) [m]
Dimension unit of imported structure : 'm v

Offset: no offset v X : Y: [m]

|¢| Draw crosshair [ « 0K ‘ X Cancel
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Turning on/off layers in a template
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Display after modifying layers in a template

DXF Export

From the program menu ("File" item) select the "Export" item, "Format DXF". Next, select the file name intended for the
export. Using a dialog window, the program then provides information on the performed data export.

Information

Data of the current stage were exported into the file
C:\Users\Public\Documents\Fine\GEO35 2020 Pfiklady\modes|201.dxf.

Information regarding the performed data export

The exported data can be verified by importing them back into the program.
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% File DXF: C:\Users\Public\Documents\Fine\GEO5 2020 Priklady\asd.dxf

List of layers [CHCED) o Q)
GEO_INTERFACE
GEO_AREA

Dimensions : X: (0,000; 300,000), Y : (15,630; 62,000) [m]
Dimension unit of imported structure: 'm v

Offset: automatically to origin v X: 0,000 e -15,630 [m]

| Draw crosshair + OK X Cancel

Check of exported data

DXF Import

In the DXF Import dialog window, the parameters of the DXF import are specified.
In the upper part, there is a preview of the imported data.
In the left part, the layers to be read can be selected.

In the lower part, the unit used when creating the DXF file can be specified. The program attempts to estimate it, but it is
always necessary to check whether the unit is specified correctly.

The structure can also be moved. The program offers the following options:

* do not move - this option reads the data the way they were entered
* automatically from zero - this option moves the left bottom corner of the structure to the coordinate system origin
* input - this option allows defining the shift manually

If the program does not allow inputing arcs and circles, the way of splitting it into line segments can be specified.
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% File DXF: C:\Users\Public\Documents\Fine\GEO5 2020 Priklady\asd.dxf

List of layers R QG i Lo
GEO_INTERFACE
GEO_AREA
./‘/_ T —

Y

A

. -

bV AN

Dimensions : X: (0,000; 300,000), Y : (15,630; 62,000) [m]

Dimension unit of imported structure: m ¢

Offset : | automatically to origin v X: 0,000 e -15,630 [m]

no offset

/| Draw crosshair e e [T e ' OK X Cancel
Linput

Dialog window for DXF Import and its parameters

Table Data Import

Using this tool, it is possible to import table data (i.e. data organized into columns) into tables in the program, e.g. load,
coordinates, etc. The tool can read the following formats:
* atext file separated by delimiters, e.g. commas, semicolumns, tabs, CSV file extension

* ageneral text file with a fixed width of columns, data is organized into columns using spaces or tabs, most
frequent TXT file extension

* Microsoft Office Excel tables (XML Office Open) - the XLSX file extension
* OpenOffice system tables (OpenDocument) - the ODS file extension

The import is organized gradually into three steps, which moreover varies according to the loaded format. At the top of the
window, there is a brief help displayed. Analyzing the format and the file content, the program attempts to suggest the best
parameters of the transfer. If the user changes some parameters, the program tries to remember these changes and use
them appropriately for other files.

1st step: select a file, determine a file type and view its contents
In this step, the visible parts are (1) Input file and (2) Input file preview.
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@ Import of load = m} X
— Help
® part No. (1): select file you want to load
® specify the encoding of the file and if the columns are separated by special characters or each column has a given number of characters
® part No. (2): see the file modified by parameters
— (1) Input file
File: C:\Users\Public\Documents\Fine\GEO5 2020 Priklady\demo_import.txt & Open file
Code page: 20127 ASCII, 7-bit v
Column split method : () Delimiters (tab, semicolon, comma, space, ...)
(@ Fixed width Number of characters in tab :
— (2) Input file preview
1 Project: 0125_165
2
3 Reactions 1in supports - forces in nodes
4 Linear statical - all combinations
5 Group: 4/11
6 ULS/SLS: 1.2
7
8 support loading state Mx My N Hx Hy type
9 [-] [-] [Nm] [Nm] [N] [N] [N] [-]
10 1 Gl 36261 195163,7 -915957,9625 57829,5925 7170,86947 1
1 1 G2 125318 257503,6 -1235449,95 121727,99 15094,27076 0
12 1 G3 64512 214939,4 -1017308,425 78099,685 9684 ,36094 0
H3N 1 Ql 134596 263998,2 -1268734,775 128384,955 15919,73442 1
14 1 Q2 26697 188468,9 -881647,1125 50967,4225 6319,96039 1
15 1 Q3 98265 238566,5 -1138397,313 102317,4625 12687,36535 o
16 1 ULS_comb 261487 352821,9 -1723956,238 219429,2475 27209,22669 1
17 1 SLS_comb 164597 284998,9 -1376363,363 149910,6725 18588,92339 0
= Next ‘ \ X Cancel
1st step

2nd step: splitting the input file into columns

In this step, the visible parts are (2) Input file preview, (3) Parameters for input file splitting into columns, and (4) Input file
split into columns.
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@5 Import of load = O X
— Help
® part No. (2): see the modified input file
® part No. (3): possibly modify the parameters of the splitting file into columns
® part No. (4): see the input file split into columns
— (2) Input file preview
1 Project: 0125_165 A
2
3 Reactions 1in supports - forces in nodes
4 Linear statical - all combinations
5 Group: 4/11
6 ULS/SLS: 1.2
7
8 support loading state Mx My N Hx type
9 [-] [-1 [Nm] [Nm] [N] [N] [N] [-1
10 1 36261 195163,7 -915957,9625 57829,5925 7170,86947 1
1 1 G2 125318 257503,6 -1235449,95 121727,99 15094,27076 0
12 1 G3 64512 214939,4 -1017308,42 78099,685 9684,36094 0
— (3) Parameters for input file splitting into columns
Read from row: torow: Header from row: 8 ‘ torow: ’ 9 ‘,’3 Analyze columns
Columns in the file: ’ qp Add ‘ ’ X Remove }
A B C D E F G H
8 16 16 16 16 16
— (4) Input file split into columns
A B = D E F G H
(123) (ABCDEFG) (123) (123,45) (123,45) (123,45) (123,45) (123)
support [-] loading state [-] Mx [Nm] My [Nm] N [N] Hx [N] Hy [N] type [-]
1/G1 36261 195163,7 -915957,9625 57829,5925 7170,86947 1
1/G2 125318 257503,6 -1235449,95 121727,99 15094,27076 0
1/G3 64512 2149394 -1017308,425 78099,685 9684,36094 0
1/Q1 134596 263998,2 -1268734,775 128384,955 15919,73442 1
1/Q2 26697 188468,9 -881647,1125 50967,4225 6319,96039 1
1/Q3 98265 238566,5 -1138397,313 102317,4625 12687,36535 0
1/ULS_comb 261487 352821,9 -1723956,238 219429,2475 27209,22669 1
1/SLS_comb 164597 2849989 -1376363,363 149910,6725 18588,92339 0
4 Previous ‘ [ = Next 1 ’ X Cancel
2nd step

3rd step: Assigning columns to data

In this step, the visible parts are (4) Input file split into columns, (5) Assign columns to imported data, and (6) Result of
import preview.
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@5 Import of load = O X
Help
® part No. (4): see the input file split into columns
® part No. (5): modify the assignment to columns that data will be transmitted to, and enter the multiplier, unit and other parameters
® part No. (6): see the data that will be passed to the program
(4) Input file split into columns
A B © D E F G H
(123) (ABCDEFG) (123) (123,45) (123,45) (123,45) (123,45) (123)
support [-] loading state [-] Mx [Nm] My [Nm] N [N] Hx [N] Hy [N] type [-]
1/G1 36261 195163,7 -915957,9625 57829,5925 7170,86947 1|~
1|/G2 125318 257503,6 -1235449,95 121727,99 15094,27076 0
1/G3 64512 2149394 -1017308,425 78099,685 9684,36094 0
1Q1 134596 263998,2 -1268734,775 128384,955 15919,73442 1
1Q2 26697 188468,9 -881647,1125 50967,4225 6319,96039 -
(5) Assign columns to imported data
Name Vertical force Bending moment Horizontal force Design
N [kN] M, [kNm] M, [kNm] H, [kN] H, [kN]
B: loading state [-] v |D: My [Nm] v [EEN[N] v |F:Hx [N] ¥ |G: Hy [N] v |(unspecified) v |A:support [-] v
1,000E+00 1,000E+00 1,000E+00 1,000E+00 Assignment
kN v |kNm v |kNm v |kN v
(6) Result of import preview
Name Vertical force Bending moment Horizontal force Design
N [kN] M, [kNm] M, [kNm] H, [kN]
G1 195163,70 -915957,96 57829,59 7170,87 No -
G2 257503,60 -1235449,95 121727,99 15094,27 No
G3 214939,40 -1017308,43 78099,68 9684,36 No
Q1 263998,20 -1268734,77 128384,96 15919,73 No
Q2 188468,90 -881647,11 50967,42 6319,96 No
Q3 238566,50 -1138397,31 102317,46 12687,37 No
ULS_comb 352821,90 -1723956,24 219429,25 27209,23 No
CIC rmvmal 204000 ON 1278282 & 140010 7 10500 0 LAPN s
< Previous X Cancel
3rd step

After pressing the "OK" button, the data is transferred into the program.

(1) Input File

In this section, the input file and its basic parameters are specified. The file is opened in the standard way by pressing the
"Open file" button. The program analyzes the input file and fills in the data in this section.

If the text file is being imported, the following parameters are determined:

» Encoding - encoding (language) in which the file is written can be changed

+ The way of separating columns - it is specified whether the file is separated by special characters (which are then
entered here) or whether the columns have a fixed width
» The number of characters in a tab - the program replaces the tabs with spaces for further processing, this
parameter can affect the way how

(1) Input file

File: C:\Users\Public\Documents\Fine\GEO5 2020 Piiklady\demo_import.txt & Open file

Code page: | 20127 ASCII, 7-bit v

Column split method : Delimiters (tab, semicolon, comma, space, ...)

-

® Fixed width Number of characters in tab : 85

Text file
If the spreadsheet file is imported (e.g. Excel), here it is possible to determine which sheet is imported.
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(1) Input file
File: C:\Users\Public\Documents\Fine\GEO5 2020 Pfiklady\CPT1.xIsx » &3 Open file
Sheet : Export v

Spreadsheet file

In both cases, it is possible to check the result in (2) Input file preview. If everything is OK, go on by clicking "Next".

(2) Input File Preview

If the text file with delimiters is being imported, commonly used delimiters are highlighted in the preview.
(2) Input file preview

Project:.-0126_166

Reactions-in-.supports.-.forces.in:.nodes
Linear.statical.---all.combinations
Group::5/12

ULS/SLS:.1_4

support»loading:statesMx»>My»»Na»Hx»»Hy»»type
[-1»[-]»»[Nm]»[Nm]»»[N]»»[N]»»[N]»»[-]
2»W1»»24512»186939,4»-873808,425»49399,685»6125,56094»1
2»W2»»113269»249069,3»-1192224,163»113082,8325»14022,27123»1
2»W3»»62151»213286,7»-1008838,338»76405,6675»9474,30277»1
2»Q1l»»124367»256837,9»-1232038,238»121045,6475»15009,66029»1
22Q2»»19867»183687,9»-857144 ,4875»46066,8975»5712,29529»1
2»Gl»»87214»230830,8»-1098751,85»94388,37»11704,15788»0
2»ULS_comb»2214782324815,6»-1580423,95»190722,79»23649,62596»1
2»SLS_comb»146231»272142,7»-1310475,338»136733,0675»16954,90037»0

e
Fowo~SoaWvnbhwNnE

e
Bwn

e
(= =B ey Iy

Text file with delimiters

If the text file with a fixed width is being imported, the preview looks like this.

(2) Input file preview

1 Project: 0125_165

2

3 Reactions in supports - forces in nodes

4 Linear statical - all combinations

5 Group: 4/11

6 ULS/SLS: 1_2

7

8 support loading state Mx My N Hx

9 [-] (-] [Nm] [Nm] [N] [N]
10 1 Gl 36261 195163,7 -915957,9625 57829,
e 1 G2 125318 257503,6 -1235449,95 121727
12 1 G3 64512 214939,4 -1017308,425 78099,
13 1 Ql 134596 263998,2 -1268734,775 128384
14 1 Q2 26697 188468,9 -881647,1125 50967,
15 1 Q3 98265 238566,5 -1138397,313 102317
16 1 ULS_comb 261487 352821,9 -1723956,238 21942¢
17 1 SLS_comb 164597 284998,9 -1376363,363 14991C

Text file with a fixed width

If the spreadsheet file is being imported, the preview contains cell addresses.
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(2) Input file preview

1

2 d [m] qc [MPal

3 1 0 0

4 2 0.2 0.46

5 3 0.4 1.28

6 4 0.6 2.1800000000000002

7 5 0.8 1.54

8 6 ! 1%

9 7 1.2 1.32

8 1.4 1.08
9 1.6 1.36
10 1.8 a2
11 2 0.46
32 2.2000000000000002 2.04
13 2.4 1.92
14 2.6 2.74
15 2.8 4.12
16 3 6.66
17 3.2 4,28
18 3.4 4.68
19 3.6 6.1
20 3.8 6.14
Spreadsheet file

(3) Parameters for Input File Splitting into Columns

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

!1s|o HlouE!a O!por‘ na !rotu Lo!alm treni Porovy tla!

fs [kPa]
0

12
45
143
131
132
101
77
51
17
35
55
60
91
120
81
124
83
20
87

u2 [kPa]
0

OCO000000000000000000

The program analyzes the input file and fills out this part with the obtained parameters.

If the text file with delimiters is being imported, the following parameters are specified:

(3) Parameters for input file splitting into columns

Read from row : 2| torow:

Column delimiters: |v| Tab (») Semicolon (2) Comma ()
v Treat consecutive delimiters as one

Text qualifiers : Comment qualifier:

Text file with delimiters

102 | |v| Header from row:

Space (+)

1| torow: 1

Other

+ the first and the last row to be loaded are determined if any row contains a header and possibly the first and the last

row of the header

* determine the column separators by checking the switches of each type, or check "Other" and add another

separator into the input line

» the "Treat consecutive delimiters as one" switch determines how the program will handle delimiters following

straight one after another (even various types of delimiters)

» text qualifiers specify whether the text columns are marked left and right with a character
+ comment qualifier specifies a character from which the contents of the file is ignored to the end of the row

The "Analyse delimiters" button reanalyses the parameters after changing the row range.

If the text file with a fixed width is being imported, a column count and a width of each column is specified.

(3) Parameters for input file splitting into columns

Read from row : 10 | torow: 17 | || Header from row: 8 torow: 9 3 Analyze columns
Columns in thefile : gk Add X Remove
A \ B \ C \ D E \ F \ G \ H
8| 16| 8| 16 16| 16| 16| 4

Text file with a fixed width

+ the first and the last row to be loaded are determined if any row contains a header and possibly the first and the last

row of the header

* the "Add" button inserts a column at the end of the list, the "Remove" button removes the last column
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* inthe "Columns in the file" table, a width of each column is specified

The "Analyse columns" button reanalyses the parameters after changing the row range.

If the spreadsheet file is being imported, only the first and the last row to be loaded are determined if a row contains a
header and possibly the first and the last row of the header

(3) Parameters for input file splitting into columns

Read from row : 1| torow: 53 0| torow: 0

Spreadsheet file

In all cases, it is possible to check the result in part (4) Input file split into columns. If everything is OK, go on by clicking
"Next".

(4) Input File Split into Columns

In this part, the input file split by parameters is displayed. The first header row contains the letters starting from A, the
second row specifies the type of data in the column, the third header row possibly contains the retrieved header from the
imported file. There can occur the following data types:

+ (ABCDEFQG) is a general text

* (123,45) is a number with the decimal point

* (123) is a number without the decimal point

(4) Input file split into columns
A B = D E F G
(ABCDEFG) (123,45) (123,45) (123,45) (123,45) (123,45) (ABCDEFG)
Name N Mx My Hx Hy Design
Vi 9,90 0,00 1879,25 -0,05 0,08|Y -
V2 0,00 -162,00 1879,25 728,95 0,08|N
V3 0,00 0,00 3499,25 1079,95 0,08|Y
v4 0,00 97,20 3499,25 1517,35 0,08|Y
V5 0,00 -162,00 3013,25 1484,95 0,08|N

Processed input file

(5) Assign Columns to Imported Data

The program prepares the initial assignment of columns. It is then possible to change the assignment manually. The
system remembers the user changes and uses it, preferably in the same cases.

Changes in the assignment of columns are carried out in the following table:

(5) Assign columns to imported data

Name Vertical force Bending moment Horizontal force Design
N [kN] M, [kNm] M, [kNm] H, [kN] H, [kN]
B: loading state [ v |D: My [Nm] v |E:N[N] v |F: Hx [N] ¥ |G: Hy [N] ¥ |(unspecified) v |A: support [-] v
1,000E+00 1,000E+00 1,000E+00 1,000E+00 Assignment
kN v kNm v |kNm v kN v

Column assignment

» The table header contains columns that are required by the program mode into which the import is being done.

» In the first table row, the input file column is assigned to be imported into the appropriate column of data. The
columns can be used repeatedly, but you can only assign a compatible data type, i.e. you cannot use for example a
text column for a number.

* In the second table row, a multiplier for numbers can be entered. Pressing the "Assign" button in the window
enables us to specify how the values of the Yes/No type and similar ones are treated. The current assignments and
other information are displayed in the hint-bubble if the appropriate column is focused on.
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Enum value assignment X

Value
in the file in the result
0 No v
1 Yes v
+ OK X Cancel

Value assignment

82 Y0T4, 50U%4|
Assignment
1No

| force Design

H, [kN]

inspecified) ¥ | A: support [-] v

(unsEecified) ‘
B: loading state [-] ‘
C: Mx [Nm]

H:type [-]

Hint bubble

In all cases, it is possible to check the result in part (6) Result of import preview. If any problems arise, an error message
is displayed in the window.

If everything is OK, you can complete the import by pressing the "OK" button.
(6) Result of Import Preview
This section shows the data that is going to be imported into the program.

(6) Result of import preview

Name Vertical force Bending moment Horizontal force Design
N [kN] M, [kNm] M, [kNm] H, [kN]
G1 195163,70 -915957,96 57829,59 7170,87 Yes
G2 257503,60 -1235449,95 121727,99 15094,27 No
G3 214939,40 -1017308,43 78099,68 9684,36 No
Q1 263998,20 -1268734,77 128384,96 15919,73 Yes
Q2 188468,90 -881647,11 50967,42 6319,96 Yes
Q3 238566,50 -1138397,31 102317,46 12687,37 No
ULS_comb 352821,90 -1723956,24 219429,25 27209,23 Yes
SLS_comb 284998,90 -1376363,36 149910,67 18588,92 No
Result of the import

Import LandXML

The "Terrain" and "Stratigraphy" programs allow you to import data in the LandXML format. Select the "Import", "Format
LandXML" items in the program menu ("File"), and then select the file to be imported in a standard way.
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Soubor Upravy Zadavani Vystupy Nastaveni Napovéda
3 Nowy Ctrl+N k :
v v oW
g Oteviit Ctrl+0 / " 1l
B Uvlozit Ctrl+S
Ulozit jako Shift+Ctrl+S
Znovu oteviit »
Slozky 4
| Importovat | Format DXF ...
Exportovat » [ Format LandXML ..
@& Tisk dokumentu Formét ASCII
& Tisk pohledu Format Atlas DMT ...
Ukoncit Alt+F4

LandXML Import

The data is loaded and displayed in the dialog window, which allows selecting individual layers to be loaded as points and
interfaces. The same dialog window also allows us to modify the unit used when creating the LandXML file. The structure
can also be moved. The program offers the following options:

» do not move - this option reads data in the same way as they were input
* automatically from zero - this option moves the left bottom corner of the structure to the coordinate system origin

* input - this option allows us to define the shift manually
After the import having been finished, the program automatically adjusts the world margins based on the loaded data.
Supported LandXML elements: Units, Alignments, CgPoints, Parcels, PlanFeatures, Roadways, Surfaces, Survey.
Not supported LandXML elements: GradeModel, Spiral curves except clothoid.
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Export IFC (BIM)

GEOS5 programs allow exporting data into the IFC format. This format is used as an exchange platform between the
programs in the building information modeling area (also known as BIM).

The option of the export is available from the menu "File"/"Export"/"IFC format".

f5 GEO52019- Sheeting Check [C:\Users\Public\Documents\Fine\GEO5 Beta Priklady\Demo_manual_07.gp2]

File Edit Input Analysis Outputs Settings Help

[ New Ctrl+N N =D .

B Open I golvlegeege e

B save Ctrl+S
Save as Shift+Ctrl+S

Reopen »

Folders 4

Export Format DXF ... i
@ Print document Pz I

p I t I '.l (! ) ( (0 ]
©  Print view A

Close Alt+F4

IFC Export '

The programs allow exporting graphical data corresponding with the constructions in the 3D visualization. Another part
of the IFC export is non—graphical data which can be imported into third-party programs. As an example of an export we
may set:

* material properties of the structure (concrete, steel, masonry)

» soil parameters (2D interfaces, 1D profile, front face resistance...)

» cross-sectional properties of shoring structures (piles, sheet piles, rectangular walls...)

+ parameters of anchor elements (anchors, props, nails)

» properties next to the structure (surcharge, water, front face resistance, applied forces...)

* basic parameters of field tests and soil profiles

Before the export, it is possible to select the required data.

Data for export. X

Geometry
Anchors
Water
Profile

+ OK X Cancel

Selection of required data

The final structure of visualized data depends entirely on the program which we use. For clarity and functionality, we can
recommend, for example, BIM Vision, Tekla BIMsight, Xbim Xplorer.
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Example of an imported structure into the "BIM vision" program

The export of IFC data is going to be clarified and amended within the next development according to real needs.

Export LandXML

The Stratigraphy program allows exporting data into the LandXML format. This format is used as an exchange

platform between the programs in the area of civil engineering, geological surveys, and GIS.
The option of the export is available from the menu "File" / "Export" / "LandXML Format".

= GE052019 - Stratigraphy (Logs, Cross Sections, Template Translation) [C:\Users\Public\Documents\Fine\GEO5 2019 Priklady\demo01.gsg]

File Edit Input Outputs Settings Help

[ New. Ctrl+N
& Open Ctrl+0 \ 7/ -
B save Ctrl+S
Save as Shift+Ctrl+S
Recpen >
Folders >
Export Format DXF ...
Print document Format LandXML ...
& Print view IFC format ...
Exit Alt+F4

The program allows us to export graphical data corresponding with the constructions in the 3D visualization. Before the

export, it is possible to select the required data for the final LandXML file.
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Data for export. X

Terrain surface
Terrain contour line
[4] Terrain grid

Water surface
Water grid
Interfaces surfaces
Interfaces grids
Output Sections

+ OK X Cancel

Selection of required data

The final structure of visualized data may depend on the program that we use. For clarity and functionality, we can
recommend e.g. "Carlson Precision 3D" program.

@ Corbion Preceion 30 Tope - [Untited]

Eile Edk View P Took Boretrsk OynamiCAD Mne Hel

-~ B S EEAK

A

False

Fabse
v Te
Drape to Sutace
TERRAIN_TRIANG. .

ewn Erporer
Scene Exploro
Vi Teture
» I3 INTERSACE,
¢ ol Tesure:
= /M NTERACE

Nothing: 30954  Easting: 21,820 m Ekvation: 425,500 o Pick Contarfing Polyline

Example of an imported structure into the "Carlson Precision 3D" program

a8 | R [vel+e || S| B2 L]

B EE -~ e

B Querrcanterine | TodTp Lt Cakral
Query Cotmrin L]

e Slope I
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+
*
o

Propey Vake
- Shope

02 Sope

Cress Anmezh
B Grooe 11,109%
B Grode Asmuth 27000

Ita Slope -14628%

Mac Slope Azimuth 2294137

Station=3821.347 m, offset=0.267 m

MR QI

R T e

Nt Cornand | Carcd Command | e

The export of LandXML data is going to be clarified and amended within the next development according to real needs.

Heredity - Construction Stage

Construction stages (Toolbar Construction Stages) allow creating the construction step by step and check all construction
stages (this is necessary in the Sheeting Check, Settlement, FEM programs).

When creating a new stage of the construction, or editing the previous stage, the properties of the construction are
automatically passed over between the construction stages (heredity of properties).

There are two types:

Defined heredity - (anchors, supports, surcharges...) - these objects always remember the stage in which they were
created. This is also the stage where these objects can be edited. In all subsequent stages, these objects can be either
removed, or it is possible to change some of their properties (post-stressing anchor, change of surcharge magnitude,

translating support...).

Automatic heredity - (assigning of soils, terrain profile, influence of water, analysis setting...) - for such types of inputs,
the properties from the previous stage are carried over to a new one when being created. When the properties in the
current construction stage are changed, the program proceeds as follows:
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» If the property in the next stage remains the same as in the previous one, it also receives the tag new - this change
also applies to all subsequent stages.

+ If the property in the next stage differs from the one in the previous stage (this means that this property has already
been changed in the next stage), then this change is not carried over to subsequent stages.

Original state Modification New state

of 1st stage
Stage1  Stage2  Stage3 g Stage1 Stage2 Stage3

Changes within stages of a construction - automatic heredity

Site view on Google Maps

GEOS programs allow showing the location of the construction on Google Maps. In most GEO5 programs, it is possible to
define GPS coordinates in the frame "Profile".

In the Czech version of programs, local S-JTSK coordinates can be introduced, too.

Coordinates type: | GPS v
Position information
- . Latitude : N |~v 50,2452000 | [°]
Terrain elevation : 120,00 | [m]
Longitude: E |~ 14,3251000 | [7]

| Coordinates GPS / S-JTSK |

. = R\ AE GPS: N 50,2452000; E 14,3251000
GPS: (not specified) ¥ oh man T ' . . W
N 50°14"42,72"; E 14°19"30,36

S-JTSK: (not specified) on map
S-JTSK: X = 1024693,84 m; Y = 747211,60 m

X Cancel

The input of GPS coordinates

By pressing the "View on map" button, you can show the location on the Google Maps.

< GEO5 - Construction site location on Google Maps

The site on Google Maps
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In the program "Stratigraphy" it is possible to show the shape of the construction site and input boreholes and field tests
in one of more than 6000 global coordinate systems from the MapTiler database (https://epsg.io/). The coordinate
system is selected in the "Settings" frame.

- GEOS5 - Construction site location on Google Maps

X

The construction site with provided fééfs Google Maps

Standards and Analysis Methods

GEOS allows the setting of standards and analysis methods centrally for all GEO5 programs.

In all GEO5 programs, these parameters can be specified in the "Settings" frame, which enables the user to:

+ select analysis parameters in the Settings list
» store and manage settings in the Settings Administrator
» create and manage new user settings

The program allows performing the structure verification according to five methodologies:

» Verification according to factor of safety

» Verification according to limit states

» Verification according to EN 1997

» Verification according to LRFD

» Verification according to the Chinese standards

The programs allow us to define design situations (for different construction stages), which may differ by the partial
factors.

Administrator

The Administrator is the main tool for managing individual "Settings" or "Template sets". In particular, it enables the user
to:

» determine the visibility of Settings (Template set) in the "Settings list (List of tests templates)" (it is determined
by checking the box in the "Visible" column)

+ specify the default Settings (Template set) for new data files of the current program (the "Default" column)

* view basic Settings (Template set)which are currently selected - available by pressing the "View" button

* add user Settings (Template set) - pressing the "Add" button opens "New settings" dialog window with a copy of
the currently selected Settings / Template set

» edit input user Settings (Template set) - by pressing the "Edit" button
+ delete user Settings (Template set) - by pressing the "Remove" button

In addition, the Settings Administrator enables exporting and importingSettings (Template set) stored on the disk.
Visibility and default settings (template set) are switched by using the mouse or pressing the Space key (visibility) or
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Shift+Space (default).

Number~ Type Name Valid for Visible | Default db Add
1 |Standard Standard - safety factors All O |a
2 |Standard Standard - limit states All l O € View
3 Standard Standard - EN 1997 - DA1
_-ID]
5 Standard Standard - EN 1997 - DA3 O
6 Standard Standard - LRFD 2003 All O O & Export
7 Standard Standard - no reduction of parameters All O
8  Standard Czech republic - old standards CSN (73 1001, 73 1002, 73 0037) Al O & Import
9 Standard Slovakia - old standards CSN (73 1001, 73 1002, 73 0037) Al O O
10 |Standard Slovakia - EN 1997 Al O
11 |Standard Poland - EN 1997 Al O O
12 |Standard Poland - EN 1997, gamma water=1.0 All O O
13 Standard Poland - safety factors All D O
14 |Standard Germany - EN 1997 Al O O
15  |Standard Austria - EN 1997 Al O O
16 |Standard Hungary - EN 1997 Al O O
17 Standard Hungary - EN 1997, gamma water=1.0 All D O
18 |Standard Greece - EN 1997 Al O O
19 Standard Greece - EN 1997, gamma water=1.0 All D O
20 Standard Slovenia - EN 1997 Al O O
21 Standard Slovenia - EN 1997, gamma water=1.0 All |:| O v
The column “Visible® affects all GEO5 modules, the column “Default” specifies default settings for new data in module "Slope Stability”. X Close

"Administrator" dialog window

Import and Export of Settings

The selected user settings (template) in the "Administrator (Administrator of tests templates)" can be saved into a
("Export") file in formats *.gxc ("Settings") or *.gxt ("Templates") and subsequently loaded ("Import") on a different
computer that has GEO5 programs installed. It enables sharing analysis settings (or templates) between several users, for
example, in companies that share more licenses distributed among several subdivisions.

These formats may be particularly useful when solving various problems with our hotline.

% Export of settings X

Number Name Valid for Selected
U1 User setting 1 Pile
u2 User setting 2 All
VE! Standard - EN 1997 - DA2 (2) All
U4 Standard - EN 1997 - DA2 gamma wasser=1.0 -(2) All
us Deutschland - EN 1997 gamma wasser=1.0 -(2) All
U6 USA - Safety factor (2) All
u7 USA - LRFD (2) All

+ Export

X Cancel

Export (Import) of the selected "Settings" of analysis parameters

Settings List

The "Settings list (List of template sets)" dialog window allows choosing the current "Settings", which will then drive both
the calculation and verification analysis of the given task or "Template set" for geological documentation.

This list contains two types of settings (template sets):

* basic, which accompanies the software distribution and cannot be edited or deleted
* user, which is defined by the user

The list applies to all GEO5 programs, only some of the Settings can be restricted to a specific program.
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For lucidity, only Settings (Template sets), which are checked in the "Settings Administrator" as visible, are displayed.
When running the program the first time, the Settings (Template set) visibility is determined according to the country of
destination. Subsequently, the program remembers the changes made by the user.

To work efficiently with the GEO5 programs, it is sufficient for most countries to create one or several specific "Settings" or
"Template sets". Then, for the solution of individual tasks, the user just selects the particular Setting or Template set.

The analysis methods, values of coefficients, and the verification methodology than do not need to be specified, which
results in a lucid and simpler work with the given program.

9 Settings list
Number Name Valid for
1 Standard - safety factors All
2 Standard - limit states All
3 Standard - EN 1997 - DA1 All
4 Sendad-ENTO7.DR2__________________ Al
5 Standard - EN 1997 - DA3 All
7 Standard - no reduction of parameters All
8 Czech republic - old standards CSN (73 1001, 73 1002, 73 0037) All
10 Slovakia - EN 1997 All
83 Switzerland - SIA 260 (267) - STR, GEO - standard All
84 Switzerland - SIA 260 (267) - STR, EQU - standard All
86 Romania - EN 1997 - buildings (SR EN 1990:2004/NA:2006) All
87 Rumania - EN 1997 - bridges (SR EN 1990:2004/A1:2006/NA:2009) All
89 Germany - DIN 1054 Slope Stability
U1 Standardni - EN 1997 - DA2 (2) All v 0K
U2 Standard - EN 1997 - DA2 (2) All
X Cancel

"Settings list" dialog window

Analysis Settings

An analysis setting is a set of data, which is key for performing various calculations in the program. These include, in
particular:
* methods and theories of the analyses

» verification methodology; the way of proving the safety of the structure (factor of safety, limit states, EN 1997,
LRFD, Chinese standards)

» actual values of reduction coefficients and factors of safety for individual design situations

An analysis setting is typically the same for a large number of tasks - because of this, the program enables creating a
"Settings list". individual Settings can be edited, exported and imported in the "Settings Administrator”.

A setting can be valid for all GEO5 programs or for one selected program only.

* Materials and Standards
+ Wall Analysis

* Pressure Analysis

+ Stability Analysis

+ Settlement

* Spread Footing

* Anchors

+ Pile

+ Pile CPT

* Micropiles
» Pile Group
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Edit current settings : Cantilever Wall X

Materials and standards
Change analysis
Active earth pressure calculation : Coulomb v settings for
program:
Passive earth pressure calculation : Caquot-Kerisel v
 Slope
Earthquake analysis : Moncnobe-Okabe v Stability
Shape of earth wedge: Calculate as skew v
Spread
Base key : The base key is considered as inclined footing bottom v = Footing
Allowable eccentricity : 0,333 | [-] @ =
ile
Verification methodology : according to EN 1997 v
- . R . . . - — Pile
Design approach : 2 - reduction of actions and resistances Group
Permanent design situation | Transient design situation ' Accidental design situation | Seismic design situation
Partial factors on actions (A)
Unfavourable Favourable
Permanent actions: 6= 135 [-] 1,00 | [-]
Variable actions : Q= 1,50 [-] 0,00 [-]
Water load : Tw = 1,00 [
Partial factors for resistances (R)
Partial factor on overturning : TRy = 140 [-]
Partial factor on sliding resistance : TRh = 1,10 []
Partial factor on bearing capacity : TRe = 140 [-]
Partial factors for variable actions
Factor for combination value : Wp= 0,70 | [-]
Factor for frequent value : yy = 0,50 | [-]
Factor for quasi-permanent value : Y= 030 [-]
« 0K
X Cancel

"Edit current settings" dialog window

Materials and Standards
This tab allows inputing materials and analysis standards for:

» Concrete structures

» Concrete structures of bridge abutments

+ EC 2 coefficients are specified for the analysis of concrete structures according to EN 1992-1-1. Both default and
user-defined values can be adopted.

* Parameter of cross-section determination - this coefficient determines the location of the critical section for the
calculation of bending moment within the wall foundation. The default value for concrete and steel-reinforced
concrete columns is k = 0, i.e. the critical section is found at an exposed column face. For masonry structures, it is
recommended to choose the value of this coefficient equal to 0,25.

b/2 b2

*
k b|= i

Critical section for the maximum bending moment within the wall foundation
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* Parameter of wall jump k - this parameter determines whether the load-bearing reinforcement of the wall front
jump is verified or not. For jump length x < k*t the reinforcement verification is not performed. When choosing the
"according to standard" option the short wall jump parameter is automatically back-calculated according to the
selected standard for dimensioning of RC structures. When choosing the "input parameter" option the value of the
parameter k is input by the user. The parameter of a wall short jump is considered for the analysis of walls and for
the analysis of spread footings.

Scheme for determining the parameter of a short jump of wall

* Masonry structures (defined in the "Masonry Wall" program only)

» Steel structures (defined in "Slab", "Sheeting Check" and "Anti-Slide Pile" programs)

* Loads and combinations (defined in "Slab" and "Beam" programs only)

* AASHTO - enables the reduction of friction between the soil-soil interface in the wall analysis to the value of:
.2
f) e ;Y“

» SNiP - enables inputting design coefficients in the sense of Russian standards SNiP.
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Add current settings to the Administrator X

Name: | Slovakia - EN 1997 (2) Valid for: |All v

Materials and standardleaIl analysis | Pressure analysis | Stability analysis ' Settlement = Anchors | Spread Footing | Pile | Pile CPT | Micropiles | Pile Group

Concrete structures: EN 1992-1-1 (EC2) v

Abutment : EN 1992-1-1 (EC2) v

Coefficients EN 1992-1-1: | standard v Show
Param. of CrSection determination : 0,00 | [-]

Wall jump : according to standard v

Reinforced masonry : EN 1996-1-1 (ECE) v

Masonry (stone) wall : EN 1996-1-1 (ECE) v

Steel structures : EN 1993-1-1 (EC3) v

Partial factor on bearing capacity of steel cross section: 7y = 1,00 | [-]
Timber structures : EN 1995-1-1 (EC3) v

Partial factor for timber property: 71y = 1,30 | []

Modif. factor of load duration and moisture content: ko5 = 0,50 | [-]
Coeff. of effective width for shear stress: k= 0,67 | [-]

Loads and combinations: |according to EN 1990 v

AASHTO - reduce parameters of friction soil/soil by 2/3 ¢
SNiP - input coefficients according to SNIP standards

g, Add + Close

¥ Cancel

"New settings" dialog window - "Materials and standards" tab

Wall Analysis
This tab allows inputing parameters for the wall analysis:
+ Active earth pressure calculation (Caquot, Coulomb (CSN 730037), Miller-Breslau (DIN 4085), Mazindrani
(Rankine), Absi, SP 22.13330.2016).

» Passive earth pressure calculation (Caquot-Kerisel (CSN 730037), Coulomb, Muller-Breslau, Sokolovski (DIN
4085), Mazindrani (Rankine), Absi, SP 22.13330.2016).

+ Earthquake analysis (Mononobe-Okabe, Arango, JTJ 004-89, JTS 146-2012, SL 203-97).
» Shape of earth wedge (Calculate as skew, Consider always vertical).

+ Base key (The base key is considered as front face resistance; the base key is considered as inclined footing
bottom).

* Allowable eccentricity - for assessment of contact stress at footing bottom is the value assumed of maximum
allowable eccentricity in the range of 0.1 to 0.4.

* Internal stability - this way of calculation is adopted in "MSE Wall". The slip surface has a different shape (straight,
broken) according to the selected standard of calculation.
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» Hinge Height Concept - represents the way of analysis of precast walls according to AASHTO, in which the
favorably acting gravity force of a part of the structure is reduced. It is used only in the "Redi Rock Wall" program.
* In the case of verification methodology according to the limit states and factor of safety, it is possible to reduce the

parameters of the foundation - soil interface. The reduction coefficient of structure - soil interface u represents the
amount of wall resistance against slipping resp. against translation when in contact with the soil.

* When running the verification analysis according to the theory of limit states, the program enables the reduction of
the tangent of the angle of internal friction ¢ employing the coefficient y,,,, -

» Verification methodology (factor of safety, limit states, analysis according to EN 1997, analysis according to LRFD,
analysis according to the Chinese standards).

» Design situations are specified for all verification methodologies.

Add current settings to the Administrator X

Name: | Slovakia - EN 1997 (2) Valid for: |All v

Materials and standards Pressure analysis ' Stability analysis | Settlement Anchors Spread Footing | Pile | Pile CPT  Micropiles | Pile Group

Active earth pressure calculation : Coulomb v
Passive earth pressure calculation : Caquot-Kerisel v
Earthquake analysis : Mononobe-Okabe v
Shape of earth wedge: Calculate as skew v
Base key : The base key is considered as inclined footing bottom  ~
Allowable eccentricity : 0,333 [-]

Internal stability : Standard - straight slip surface v

Hinge Height Concept

Reduction coeff. of contact first block - base : 1,00 [-]
Verification methodology : according to EN 1997 v
Design approach : 2 - reduction of actions and resistances v

Permanent design situation | Transient design situation = Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable

Permanent actions : 16= 135 [ 1,00 [-]
Variable actions : Q= 1,50 | [-] 0,00 | [-]
Water load : Tw = 1,00 | [-]

Partial factors for resistances (R)
Partial factor on overturning : Toy = 140 [-]
Partial factor on sliding resistance : TRh = 1,10 | [-]
Partial factor on bearing capacity : TRe = 1,40 | [-]
Partial factor on gabion mesh strength : TRn1 = 1,10 | [-]
Partial factor on gabion joint strength : TRn2 = 1,10 [-]

Partial factors for variable actions
Factor for combination value: Yp= 0,70 | [-]
Factor for frequent value : Yy = 0,50 | [-]
Factor for quasi-permanent value : Yy = 030 [-]

R, Add + Close

X Cancel

"New settings" dialog window - "Wall analysis" tab

Pressure Analysis
This tab allows inputing parameters for the analysis of excavations and earth pressures:

» Active earth pressure calculation (Caquot, Coulomb (CSN 730037), Muller-Breslau (DIN 4085), Mazindrani
(Rankine), Absi, SP 22.13330.2016).
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Passive earth pressure calculation (Caquot-Kerisel (CSN 730037), Coulomb, Miller-Breslau, Sokolovski (DIN
4085), Mazindrani (Rankine), Absi, SP 22.13330.2016).

Method of calculation (dependent pressures, JGJ 120-2012).

Earthquake analysis (Mononobe-Okabe, Arango, JTJ 004-89, JTS 146-2012, SL 203-97).

Modulus of subsoil reaction (standard, input, pressuremeter PMT, dilatometric DMT, CUR 166, Chinese standards).
Standard settings contain recommended international methods for calculation of modulus of subsoil reaction (for
Sheeting Check program in the frame "ModulusK}, ") - other methods described herein are used only in specific
countries.

Shape of earth wedge (Calculate as skew, Consider always vertical).

Consider reduction of the modulus of subsoil reaction for a braced sheeting - this option is used only in "Sheeting
Check" and "Anti-Slide Pile" programs, when the program, during the analysis, reduces the values of the modulus
of subsoil reaction automatically.

Verification methodology (factor of safety, limit states, analysis according to EN 1997, analysis according to LRFD,
analysis according to the Chinese standards).

Design situations are specified for all verification methodologies.

Name:

Materials and standards | Wall analysis

Standard - EN 1997 - DA2 (3) Valid for: |All v

Stability analysis | Settlement  Anchors ' Spread Footing | Pile | Pile CPT | Micropiles | Pile Group

Active earth pressure calculation: | Coulomb v
Passive earth pressure calculation: | Caquot-Kerisel v
Analysis method : dependent pressures v
Earthquake analysis : Mononobe-Okabe v
Shape of earth wedge : Calculate as skew v
Modulus of subsoil reaction : standard v

| Consider reduction of the modulus of subsoil reaction for a braced sheeting

Input different structure/soil friction angles for active and passive pressures..

Verification methodology : according to EN 1997 v
Design approach : 2 - reduction of actions and resistances v
Permanent design situation | Transient design situation | Accidental design situation | Seismic design situation
Partial factors on actions (A)
Unfavourable Favourable
Permanent actions : 6= 135 [-] 1,00 | [-]
Variable actions : Q= 1,50 [-] 0,00 | [-]
Water load : Tw = 1,35 [-]
Failure by heave (HYD) : Th= 1,35 [] 090 [-]
Partial factors for resistances (R)
Reduction coeff. of internal stability of anchors: 7. = 1,10 [-]
Partial factor on earth resistance : TRe = 140 [-]
Partial factor on rock resistance : R= 140 [-]
Partial factors for variable actions
Factor for combination value: wp = 0,70 | [-]
Factor for frequent value: Yy = 0,50 | [] i, Add + Close
Factor for quasi-permanent value : W= 0,30 [] % Cancel

“New settings" dialog window - "Earth pressures” tab

Stability Analysis

The tab allows inputing parameters for stability analysis:

Earthquake analysis (Standard, GB 50111-2006, NB 35047-2015, GB 50330-2013, JTG B02-2013)

Verification methodology (factor of safety, limit states, analysis according to EN 1997, analysis according to LRFD,
analysis according to Chinese standards, analysis according to DIN 1054).

Design situations are specified for all verification methodologies

The "Methods of analysis for polygonal slip surface" and "Methods of analysis for circular slip surface"
buttons open a dialog window that allows us to select the analysis method. The program allows us to calculate the
results of all analysis methods for the selected slip surface (polygonal, circular). However, some of them are very
exotic and known only in the countries of their origin. Thus the methods, the user is not interested in, can be turned
off.
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f5 Methods of analysis for polygonal slip surface X

Sarma

Spencer

Janbu
Morgenstern-Price
O Shachunyanc

] rrFm

Y explicit solution

X Cance

Dialog window - "Analysis methods for polygonal slip surface" - selecting the method of analysis

Add current settings to the Administrator X
Name: | Slovakia - EN 1997 (2) ‘ Valid for: |All v

Materials and standards | Wall analysis | Pressure analysis | Stability analysis | Settlement | Anchors | Spread Footing | Pile | Pile CPT | Micropiles | Pile Group |

Lo Earthquake analysis : ’ Standard v ‘ E Methods of analysis for polygonal slip surface i
Verification methodology : ’ according to EN 1997 v ‘ [ Methods of analysis for circular slip surface |
Design approach : [3 - reduction of actions (GEO, STR) and soil parameters v ]

Permanent design situation I Transient design situation [ Accidental design situation | Seismic design situation

Partial factors on actions (A)

State STR State GEO

Unfavourable Favourable Unfavourable Favourable
Permanent actions : 15 = ' 1,35 ‘ =] ’ 1,00 | [] 1,00 ‘ [-] ’ 1,00 ‘ [-]
Variable actions : o= | 150 H | 000 [ | EIC 000] [-]
Water load : Tw = v 1,00‘ [-]
— Partial factors for soil parameters (M)
Partial factor on internal friction : 1= ' 1,25 [H]
Partial factor on effective cohesion : Te= ' 1,25 [-]
Partial factor on undrained shear strength : T = ’ 1,40 ‘ [-]

g, Add + Close

¥ Cancel
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"New settings" dialog window - "Stability analyses" tab

Settlement
This tab allows inputing parameters for the settlement analysis:
Analysis methods:

* CSN 73 1001 (Analysis using oedometric modulus)
* Analysis using compression coefficient

* Analysis using compression index

* NEN (Buismann, Ladd)

» Soft soil model

+ Janbu’s theory

* Analysis using constrained modulus

Restriction of the influence zone:

* based on structural strength
* by a percentage of a,, (The coefficient to bound the influence zone is input in [% 1)

Add current settings to the Administrator X

Name: | Slovakia - EN 1997 (2) ‘ Valid for: YAII v

| Materials and standards | Wall analysis | Pressure analysis ‘ Stability analysis | nchors | Spread Footing | pile | Pile CPT | Micropiles [ pile Group ‘

Analysis method : Analysis using oedometric modulus v

Restriction of influence zone: | based on structural strength v

g, Add + Close

¥ Cancel
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“New settings" dialog window - "Settlement" tab

Spread Footing
This tab allows inputing parameters for the analysis of bearing capacity of foundation:
Analysis for drained conditions:

+ standard approach

+ CSN 731001

+  PN-81B-03020

+ 1S:6403-1981

+ EC7-1 (EN 1997-1:2003)
* NCMA

+ GB 50007-2002

+ SNiP 2.02.01-83

» DS/EN 1997-1 DK NA:2013
* Meyerhof

*+ Vesic

+ DIN 4017

« CTEDB SE-C

+ B1/VM4

+ SP22.13330-2016

Analysis for undrained conditions:

+ standard approach

+ CSN 731001

+ 1S:6403-1981

+ EC7-1 (EN 1997-1:2003)

+ DS/EN 1997-1 DK NA:2013
« CTEDB SE-C

+ B1/VM4

Analysis of spread footing on rock subsoil:

+ standard approach
+ CSN 731001
« EC7-1(EN 1997-1:2003)

Analysis of uplift

+ standard approach
* cone method

+ DL/T 5219-2005

+ EN 50341

Allowable eccentricity - The value of maximum allowable eccentricity in the range of 0.1 to 0.4 is input for verification of
the eccentricity of foundation.

Verification methodology (factor of safety, limit states, analysis according to EN 1997, analysis according to LRFD,
analysis according to Chinese standards).

Design situations are specified for all verification methodologies.
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Add current settings to the Administrator X

Name: | Slovakia - EN 1997 (2) ‘ Valid for: 'AII v

| Materials and standards Wall analysis | Pressure analysis | Stability analysis = Settlement | Anchors

ile | Pile CPT | Micropiles PiIeGroup‘

Analysis for drained conditions : ‘ EC 7-1 (EN 1997-1:2003) v
Analysis for undrained conditions : » EC 7-1 (EN 1997-1:2003) v
Analysis of spread footing on rock subgrade : v EC 7-1 (EN 1997-1:2003) v
Analysis of uplift : | Standard v
Allowable eccentricity : ' 0,333 [-]

Verification methodology : according to EN 1997 v
Design approach : 2 - reduction of actions and resistances v

Permanent design situation | Transient design situation = Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable ~ Favourable
Permanent actions : 16= 135 [ 1,00 [-]
Partial factors for resistances (R)
Partial factor on vertical bearing capacity : TRvs = 140 [-]
Partial factor on sliding resistance : TRhs = 1,10 [-]
Partial factor on uplift : TRts = 1,15 [-]

g, Add + Close

¥ Cancel

"New settings" dialog window - "Spread Footing” tab

Anchors

This tab allows inputing parameters for the analysis of anchors bearing capacity:
Verification methodology (factor of safety, limit states).

Input safety factors or coefficients of reduction reduce the computed bearing capacities of the anchor.
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Name: v Standard - safety factors (2) Valid for: YAII v
Materials and standards A Wall analysis | Pressure analysis | Stability analysis | Settlement Anchors pread Footing | Pile | Pile CPT | Micropiles | Pile Group ‘
Verification methodology : vSafety factors (ASD) ~ ‘
Safety factors

Safety factor for steel strength : SF; = 1,50 [-]

Safety factor for pull out resistance (soil) : SE= 1,50 [-]

Safety factor for pull out resistance (grouting) : SF.= 1,50 [-]
o5 Add + Close
X Cancel

"New settings" dialog window - "Anchors" tab
Pile

This tab allows inputing parameters for the analysis of pile:
Analysis for drained conditions:

e CSN 731002

» Effective stress

« NAVFACDM7.2

« CTE-DB SE-C
Analysis for undrained conditions:

«  Tomlinson

« NAVFACDM?7.2

- CTE-DB SE-C
Load-settlement curve:

* nonlinear (Masopust)
* linear (Poulos)

Horizontal bearing capacity:

» Elastic subsoil (p-y method)
* Broms method

Verification methodology (factor of safety, limit states, analysis according to EN 1997, EA-Pfahle).
Design situations are specified for all verification methodologies.
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Add current settings to the Administrator X
Name: | Slovakia - EN 1997 (2) ‘ Valid for: |All v

| Pile CPT | Micropiles | Pile Group

Analysis for drained conditions : v CSN 73 1002 v
Analysis for undrained conditions : :Tomlinson v
Load settlement curve : linear (Poulos) v
Horizontal bearing capacity : | Elastic subsoil (p-y method) v |
Verification methodology : according to EN 1997 v
Design approach : 2 - reduction of actions and resistances v

Permanent design situation | Transient design situation ‘ Accidental design situation | Seismic design situation

— Partial factors on actions (A)

Unfavourable Favourable
Permanent actions : 6= [ 135 [ 1,00 | [-]
Partial factors for resistances (R)
Bored piles | Driven piles A CFA piles
Partial factor on shaft resistance : TE= 1,10 ‘ [-]
Partial factor on base resistance: Tp = v 1,10 ‘ [-]
Partial factor on resistance in tension : Tt = , 1,15 ‘ -]

g, Add + Close

¥ Cancel

"New settings" dialog window - "Pile" tab

Pile CPT

This tab allows inputing parameters for the analysis of pile CPT:
Verification methodology (factor of safety, limit states, NEN 6743, EN 1997-2).

Analysis type:
« EN1997-2
+ NEN 6743

*+ LCPC (Bustamante)
» Schmertmann
+  NBN EN1997-1 ANB
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Add current settings to the Administrator X

Name: | Slovakia - EN 1997 (2) ‘ Valid for: YAII v

| Materials and standards | Wall analysis | Pressure analysis = Stability analysis | Settlement | Anchors | Spread Footing | Pile :Pile CPT Micropiles | Pile Group ‘

Verification methodology : ‘EN 1997-2 v
Analysis type : 'EN 1997-2 v
Partial factors for resistanﬁes (R) :
Partial factor on base resistance: Tp = 1,00 [-]
Partial factor on shaft resistance : TS 1,00 : -]

Reduction coefficients

Reduction coeff. of load settlement curve: k= 1,00 | [-]

g, Add + Close

¥ Cancel

"New settings" dialog window - "Pile CPT" tab

Micropiles
This tab allows inputing parameters for the analysis of micropiles:
Calculation of stem bearing capacity:

+ geometric method (Euler)
» Salas theory
+ Véas-Souche theory

Calculation of root bearing capacity:

* Lizzi theory

+ Littlejohn theory
+ Bowles theory

+ Zweck theory

+ Véas theory

» root in the rock
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* Bustamante (SPT, Pressuremeter PMT)

Verification methodology (factor of safety, limit states).
Design situations are specified for all verification methodologies.
Name: | Slovakia - EN 1997 (2) | Valid for: |All v

Materials and standards | Wall analysis | Pressure analysis | Stability analysis = Settlement | Anchors  Spread Footing | Pile ' Pile CPT iMicropiIes Pile Group

Verification of section : geometric method (Euler)
Verification of root : ' Lizzi theory v
Verification methodology: | Limit states (LSD) v

Permanent design situation | Transient design situation | Accidental design situation | Seismic design situation

Reduction coeff. of soil parameters

Reduction coeff. of internal friction : Tme = ' 1,25 ‘ [-]
Reduction coeff. of cohesion : Tmc = ' 140 | [-]
Reduction coeff. of critical force : Tmf = 1,00 | [-]
Reduction coeff. for cement mixture : == 1,50 | [-]
Reduction. coeff of steel strength : == : 1,50 | [-]
Reduction coeff. of root bearing capacity : TE= : 1,50 ‘ [-]

sk Add + Close

X Cancel

"New settings" dialog window - "Micropiles" tab

Pile Group
This tab allows inputting parameters for the analysis of pile groups:
* Analysis for drained conditions: CSN 73 1002, Effective stress, NAVFAC DM 7.2
+ Analysis for undrained conditions: (UFC 3-220-01A, Masopust)
» Efficiency of a pile group: UFC 3-220-01A, La Barré (CSN 73 1002), Seiler-Keeney, input efficiency
» Verification methodology (factor of safety, limit states, analysis according to EN 1997).
» Design situations are specified for all verification methodologies.
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Name: | Standard - EN 1997 - DA2 (3)

Materials and standards A Wall analysis | Pressure analysis ' Stability analysis = Settlement | Anchors | Spread Footing | Pile | Pile CPT | Micropiles :PiIeGroup:

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Valid for: |All v

Analysis for drained conditions : NAVFACDM 7.2
Analysis for undrained conditions: |UFC 3-220-01A

Efficiency of pile group : La Barré (CSN 73 1002)
Verification methodology : according to EN 1997

Design approach :

v

2 - reduction of actions and resistances v

Permanent design situation | Transient design situation | Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable
Permanent actions: 6= 1,35

Partial factors for resistances (R)
Partial factor on shaft resistance: Y= 1,10

Partial factor on base resistance : To= 1,10

Favourable
[-] 1,00 | [-]

g, Add + Close

¥ Cancel

"New settings" dialog window - "Pile group” tab

Adding New Settings

The program contains a relatively large number of basic Settings applicable to individual countries and theoretical
approaches. Despite that, it is quite probable that most users will require to modify it and create their user-defined
Settings.

A setting can be valid for all GEO5 programs or for the current program only (this can be specified in the right upper
corner of the dialog window).

Pressing the "Add to administrator" button opens a dialog window, which displays the current setting of the program:

if the "Input for the current task" is the current setting, the window is opened in the regime pertinent to the current

program

if the current setting is selected from the Settings list, a copy of this Setting with the same validity is opened

After editing and specifying the name of the new Setting, this Setting is saved into the "Settings Administrator" by
pressing the "Add" button so it can be subsequently selected from the "Settings list".

It is reasonable to create user-defined Settings, for example:
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1) based on countries and standards

» settings for Boguto

» settings for Borito

» settings for Borito, bridge structures
2) based on the investor

» settings for highways

» settings for railways

» settings for buildings
3) based on analysis methods

* analysis based on Mazindrani

» analysis based on Coulomb
4) individually

* myway

* Peter's way

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

The goal is to create a "Settings list" so that the user does not need to care for the way of inputting various types of
analysis and coefficients. The created settings can be "Exported" and made available to other users or within the
company. Providing such Settings have a broader validity, the FINE company will implement them into the pre-defined

Settings available to all users of the GEOS5 software.

Verification Methodology

The program allows performing the structure verification according to these methodologies:

» Verification according to factor of safety

» Verification according to limit states
» Verification according to EN 1997
» Verification according to LRFD

» Verification according to the Chinese standards

» Verification according to BS8006 (the MSE Wall program)

» Verification according to DIN1054 (the Slope Stability program)

» Verification according to EA-Pfahle (the Pile program)

Specific calculations (e.g. pressure analysis, determination of bearing capacity of foundation soil) are the same for all
verification methodologies - they differ only in the way of introducing the design coefficients, combinations, and the

procedure for verifying the structure safety.
Verification methodology can be selected in the "Settings" dialog window.
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Edit current settings : Spread Footing X

Materials and standards | Settlement S

Analysis for drained conditions : EC 7-1 (EN 1997-1:2003) v
Analysis for undrained conditions : EC 7-1 (EN 1997-1:2003) v
Analysis of spread footing on rock subgrade: |EC 7-1 (EN 1997-1:2003) v
Analysis of uplift : Standard v
Allowable eccentricity : 0,333 [-]
Verification methodology : according to LRFD v
Strength | | Service | | Extreme |
Load factors
Minimum Maximum
Dead load of structural components: DC= 0,90  [] 1,25 []
Vertical pressure of earth fill : EV= 0,90 | [-] 1,30 [-]
Resistance factors
Resistance factor on bearing capacity : by = 045 | [
Resistance factor on sliding : & = 080 []
Resistance factor on passive pressure: $ep = 0,50 | [-]
Resistance factor on uplift : bup = 0,80 | [-] < OK
¥ Cancel

Selection of verification methodology

Analysis According to the Safety Factor (ASD)

The verification methodology of structure safety based on the "Safety factor" is historically the oldest and most widely
used approach. The principal advantage is its simplicity and lucidity.

In general, safety is proved using the safety factor:

X,
FS="2Z>Fs
X

reg
act
where: FS - Computed safety factor
Xpas - Avariable resisting the failure (resisting force, strength, capacity)
Xyt - Avariable causing the failure (sliding force, stress)
FS,.; - ARequired factor of safety

When performing the analysis using the "Safety factor", neither the load nor the soil parameters are reduced by any of
the design coefficients.

A more detailed description for individual programs and types of structures can be found in the following chapters (Walls
and retaining structures, Slope Stability, Spread Footing, Pile, Rock Stability, Micropile, Pile CPT, Pile Group).
Analysis According to the Theory of Limit States (LSD)

The verification methodology based on the "Limit states" theory proves the safety by comparing a resisting variable
(resisting force, strength, bearing capacity) and a variable causing failure (sliding force, stress).

X > Xy

where: Xpas A variable resisting the failure (resisting force, strength, capacity)
X,+ - Avariable causing the failure (sliding force, stress)

X, is in general determined from the design parameters of soils and load:

» soil parameters are reduced by corresponding coefficients
» load (its action) is increased by corresponding coefficients

Xpas is determined based on the following assumptions:

» soil parameters are reduced by corresponding coefficients
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» the calculated structure resistance is reduced by a corresponding coefficient
The verification based on "Limit states" is a more modern approach than the "Safety factor". However, it is less lucid.

Modern standards used for verification of structure safety (EN 1997, LRFD) are based on the concept of limit states. In
addition, they introduce various values for the coefficients of partial factors for favorably and unfavorably acting loads.

A more detailed description for individual programs and types of structures can be found in the following chapters (Walls
and retaining structures, Slope Stability, Spread Footing, Pile, Rock Stability, Micropile, Pile CPT, Pile Group).

Verification According to EN 1997

Designing a structure according to EN 1997-1 essentially follows the theory of limit states.

Partial factors, adjusting the characteristic values of load, material, and resistance, are introduced into the analysis
depending on the selected "Design approach”.

Partial factors are identical for all analyses in a given program. However, a "Design situation" can be selected for individual
stages.

The programs can be grouped into several categories based on the selected approach:

* Analysis of walls, supporting structures (Walls, Abutment, Nailed Slope)
* Analysis of sheeting structures (Sheeting Design, Sheeting Check, Earth Pressures)
» Foundation analysis (Spread Footing, Pile)
+ Slope stability analysis
GEOS5 programs support following National Annexes:

Finland, France, Poland, Germany, Slovakia, Austria, Singapore, Denmark, Belgium, the Netherland, the United Kingdom,
Greece, Hungary, Bulgaria, Slovenia, Italy, Portugal, Norway, Romania.

Desired National Annex can be selected in "Settings List".

Partial Factors
The "Settings" dialog window allows inputing the partial factors for the analysis based on EN 1997.

The "Design approach" combo list allows us to select one of the three "Design approaches". Depending on the selected
design approach, the dialog window displays the partial factors on actions, material or resistance and coefficients of
combination for variable load actions.

The section for inputting partial factors on actions also enables to input partial factors reducing the action of water.

The "Settings administrator" and the "Settings list" contain a large number of pre-defined settings for individual countries
EU - settings EN 1997 according to selected national annexes (NA). In most countries, only one Design approach is then
specified depending on NAD and used program (a type of geotechnical task) - a larger number of pre-defined settings are
available only for some countries.

The program enables to input each set of parameters four times - for individual design situations. The program then
adopts the coefficients based on the design situation set in the "Stage settings" frame.
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Add current settings to the Administrator X

Name:  Standard - EN 1997 - DA2 (3) Vald for: All v

Materials and standards  Wall analysis  Pressure analysis = Stability analysis | Settlement  Anchors Spr;adF;otang Pile Pile CPT Micropiles Pile Group

Analysis for drained conditions : Standard approach v
Analysis for undrained conditions : Standard approach v
Analysis of spread footing on rock subgrade: | Standard approach v
Analysis of uplift : Standard v
Allowable eccentricity : 0333 [H

Verification methodology : according to EN 1997 v
Design approach : 2 - reduction of actions and resistances hd

Permanent design situation | Transient design situation | Accidental design situation = Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable
Permanent actions : 6= 135 [+] 1,00 | [-]
Partial factors for resistances (R)
Partial factor on vertical bearing capacity : Thes = 1,40 | [-]
Partial factor on sliding resistance : Yors = 1,0 -]
Partial factor on uplift : The = 1,15 [-]

ok Add + Close

X Cancel

“New settings" dialog window - input of partial factors for the analysis based on EN 1997

Design Approaches

EN 1997-1 introduces three design approaches into the analysis; they differ by the application of partial factors.

According to EN 1997-1, the partial factors are generally applied to load actions, their impact on properties of foundation
soil M , resistance R , or both. The values of partial factors not only differ by the assumed design approach, but also by
the type of the analyzed geotechnical task (support structures, piles, etc.). The values of partial factors are in general
specified by the Eurocode in Annexes A; NA specifies the national choice of values of partial factors. The program
automatically displays the required coefficients depending on the selected design approach or on the selection of other
parameters in the setting.

Regarding the fact that individual Design approaches introduce the partial factors into the analysis in a different way
(e.g., partial factors on actions on a structure and the resulting structure resistance or actions and soil parameters) it is
logical that the results attributed to these design approaches may also considerably differ. If the National Annex does not
recommend a Design approach for a given geotechnical task, it is up to the designer to select it (and therefore also to
evaluate whether the results correspond to the analyzed situation).

* Design approach 1 - Verification is performed for two sets of coefficients (Combination 1 and Combination 2)
used in two separate analyses. Coefficients are applied to load actions and to material parameters.
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» Design approach 2 - Applies partial factors to load actions and material resistance (bearing capacity).

» Design approach 3 - Applies partial factors to load actions and, at the same time, to the material (material
parameters of soil).

Add current settings to the Administrator X

Name:  Standard - EN 1997 - DA2 (3) Valid for: All v

Matenals and standards Wall analysis Pressure analysis  Stability analysis = Settlement  Anchors pre;dFootnn

Pile Pile CPT | Micropiles ' Pile Group

Analysis for drained conditions : Standard approach v
Analysis for undrained conditions : Standard approach v
Analysis of spread footing on rock subgrade: | Standard approach v
Analysis of uplift : Standard L 4
Aliowable eccentricity : 0333 [H

Verification methodology : according to EN 1997 v
IDesngn approach: 2 - reduction of actions and resistances v I

Permanent design situation | Transient design situation = Accidental design situation  Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable
Permanent actions : 6= 135 [-] 1,00 | [-]
Partial factors for resistances (R)
Partial factor on vertical bearing capacity : P = 1,40 [-]
Partial factor on sliding resistance : TR = 1,10 [
Partial factor on uplift : This = 115 [<]

% Add + Close

X Cancel

"New settings" dialog window, analysis based on EN1997 - Selection of design approach

Design Approach 1

The verification analysis is performed for two sets of coefficients (Combination 1 and Combination 2) used in two
separate analyses. For combination 1, the partial factors are applied to load actions only, the remaining coefficients are
set equal to 1.0. For combination 2, the partial factors are applied to material parameters (material parameters of
soil), and to variable load actions, the remain coefficients are set equal to 1.0.

In programs analyzing walls and performing stability analyses, the analysis is carried out for both combinations
automatically, and the results are presented for the most unfavorable situation. In the output protocol, there are
calculations of both combinations described in detail.

This approach is not applicable to the "Sheeting Check" program. The combination, for which the analysis should be
carried out, must be selected in the "Pressure Analysis" dialog windows.

In "Spread Footing" and "Pile" programs, it is necessary to specify service load even for the bearing capacity analysis. The
design load is considered with combination 1, the service load than with combination 2.
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Add current settings to the Administrator X

Name: | Standard - EN 1997 - DA2 (3) | validfor: [ v

| Materials and standards | Wall analysis | Pressure analysis VStabiIity analysis | Settlement | Anchors Spread Footing | Pile [ pile cpT | Micropiles [ pile Group ‘

Analysis for drained conditions : Standard approach v
Analysis for undrained conditions : Standard approach v
Analysis of spread footing on rock subgrade : Standard approach v
Analysis of uplift : :Standard v
Allowable eccentricity : 0,333 ‘ -]

Verification methodology : 'according to EN 1997 v

L» Design approach : 1 - reduction of actions and soil parameters v

A\

Permanent design situation | Transient design situation = Accidental design situation | Seismic design situation ‘

Partial factors on actions (A)

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 6= 135] [ 1,00| [ 1| | 1,00| [
Partial factors for soil parameters (M) : : : : : : : :
Combination 1 Combination 2
Partial factor on internal friction : Ty = ' 1,00 [-] 1,25 ‘ [-]
Partial factor on effective cohesion : = ' 1,00 ‘ -1 1,25 ‘ -1
Partial factor on undrained shear strength : T = ' 1,00 ‘ [-] 1,40 ‘ [-]
Partial factor on unconfined strength : Y= ’ 1,00 ‘ [-] v 1,40 ‘ [-]

g, Add + Close

¥ Cancel

Input of partial factors for design approach 1

Design Approach 2

Design approach 2 applies the partial factors to load actions and to material resistance (bearing capacity).

-102/1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Add current settings to the Administrator X

Name: | Standard - EN 1997 - DA2 (3) Valid for: |All v
Materials and standards A Wall analysis | Pressure analysis = Stability analysis = Settlement | Anchors | Spread Footing | Pile | Pile CPT | Micropiles | Pile Group

Analysis for drained conditions : Standard approach v

Analysis for undrained conditions : Standard approach v

Analysis of spread footing on rock subgrade: | Standard approach v

Analysis of uplift : Standard v

Allowable eccentricity : 0333 []

Verification methodology : according to EN 1997 v
{- Design approach: B

Permanent design situation | Transient design situation = Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable
Permanent actions: 1= 135 [-] 1,00 | [-]
Partial factors for resistances (R)
Partial factor on vertical bearing capacity : TRvs = 140 [-]
Partial factor on sliding resistance : TRhs = 1,10 [-]
Partial factor on uplift : TRts = 1,15 [-]

g, Add + Close

¥ Cancel

Input of partial factors for design approach 2

Design Approach 3

Design approach 3 applies the partial factors to load actions and at the same type to the material (material parameters
of sail).

Contrary to other design approaches, it distinguishes geotechnical loads - GEO State (load actions caused by soils - e.g.
earth pressures, pressures due to a surcharge, water action) and loads applied to structures - STR State (the program
considers the structure self-weight, applied forces acting on the structure, anchors, geo-reinforcements, mesh overhangs).
A different set of coefficients, specified in the "Partial factors" dialog window, is used for each type of load. Partial factors
applied to geotechnical loads are mostly smaller than those applied to structure loads.

-103 /1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Add current settings to the Administrator X

Name: | Standard - EN 1997 - DA2 (3) Valid for: |All v

Materials and standards A Wall analysis | Pressure analysis = Stability analysis = Settlement | Anchors | Spread Footing | Pile | Pile CPT | Micropiles | Pile Group

Analysis for drained conditions : Standard approach v

Analysis for undrained conditions : Standard approach v

Analysis of spread footing on rock subgrade: | Standard approach v

Analysis of uplift : Standard v

Allowable eccentricity : 0333 []

Verification methodology : according to EN 1997 v
{- Design approach: B

Permanent design situation | Transient design situation = Accidental design situation | Seismic design situation

Partial factors on actions (A)

State STR State GEO
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 6= 1,35 [-] 1,00 | [-] 1,00 [-] 1,00 [-]
Partial factors for soil parameters (M)
Partial factor on internal friction : Ty = 1,25 [-]
Partial factor on effective cohesion : Te= 1,25 [-]
Partial factor on undrained shear strength : Teu= 140 [-]
Partial factor on unconfined strength : = 140 [-]

g, Add + Close

¥ Cancel

Input of partial factors for design approach 3

National Annex (NA)

The National Annex (NA) offers details on the method of application of the Eurocode at a national level (in individual EU
countries) and it was usually issued together with ENV of the given country.

The National Annex, therefore, determines the choice of partial factors at a national level and the application of design
approaches for individual geotechnical tasks. Owing to the fact that the content of NA remains open in some member
countries, national annexes are not implemented into programs for all member countries.

Individual national annexes can be selected from the pre-defined settings available in the settings administrator and
settings list.

New settings can be created by the user from the existing ones and in that way to define their own national annexes.

Partial Factors on Water

Partial factor on water action adjusts the force magnitude due to water action; the magnitude of pore pressure,
respectively.
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Verification methodology : according to EN 1997 v

Design approach: 2 - reduction of actions and resistances v

Permanent design situation | Transient design situation ' Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable
Permanent actions : 16 = 1,35 [-] 1,00 | [-]
Variable actions : Q= 1,50 | [-] 0,00 | [-]
Water load : Tw= 135 [-]

Partial factors applied to an action of water

The partial factor on water action can be input because EN 1997 offers several ways how to account for the influence of
water. The two basic approaches are:

* Variant 1 - the coefficient of water action is set to 1.3 or 1.35, respectively (some NA). In this case, the actual
groundwater table is considered and its influence is multiplied by the input partial factor.

* Variant 2 - the coefficient of water action is set to 1.0, or in other words, the action of water is not considered in the
analysis. In this case, the maximum allowable groundwater table must be considered.

I's Terrain surface /—Max. allowable ground water table

L s i

s Actual ground water table

¥, =135

Variant 1 Variant 2
Patrtial factors on water

The selection of a particular option for the verification remains upon the user.

Providing the user adopts both options, we recommend introducing two settings in the "Settings administrator", which
differ by the magnitude of coefficient p,, .

5 Settings list X
Number Name Valid for
4 Standard - EN 1997 - DA2 All

Standard - EN 1997 - DA2 - water load = 1.0 All

X Cancel

Settings list - pre-setting for both variants of partial factors on water action
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Analysis of Walls (Support Structures)

Analysis based on EN 1997 introduces several partial factors according to the selected Design approach (DA).
Designing a structure according to EN 1997-1 essentially follows the analysis of limit states.

Load reduction (DA1, DA2, DA3):

All design approaches consider partial factors reducing load. These are used to multiply all forces entering the analysis.
For actual verification of individual modes of failure, the program determines whether the force or pressure acts
favorably or unfavorably. Depending on that, these actions are then multiplied by the corresponding partial factor.
Information regarding the applied partial factors is stored in the analysis protocol.

Forces acting on construction

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[Ibf/ft] Z [ft] [Ibf/ft] X [ft] overtur. sliding @ stress
Weight - wall 0.0 -6.10 10005.0 6.01 1.000 1.000 1.350
FF resistance -124.6 -0.67 0.0 0.00 1.000 1.000 1.000
Weight - earth wedge 0.0 -7.00 82434 8.64 1.000 1.000 1.350
Active pressure 9031.7 -6.49 12610.5 11.10 1.000 1.350 1.350
Force No. 1 2000.0 -23.00 0.0 5.10 1.350 1.350 1.350

Analysis protocol

The frame analysis allows defining "Secondary variable actions" - corresponding partial factors are then multiplied by
the combination coefficients of the load.

When analyzing supporting structures, the water load and corresponding partial factor for water is very important.
Reduction of material (DA1, DA3):

Soil parameters are automatically reduced by corresponding partial factors.

Reduction of resistance (DA2):

Corresponding magnitudes of resistant forces, moments, and bearing capacities are reduced.

When performing analysis according to the Design approach 1, all verifications are carried out twice for both combinations
of load. For a given limit state, the highest stressed design is displayed on the desktop.

Analysis of Sheeting Structures

Analysis based on EN 1997 introduces several partial factors according to the selected Design approach (DA).
Designing a structure according to EN 1997-1 essentially follows the analysis of limit states.

Load reduction (DA1, DA2, DA3):

In programs that consider the overall earth pressure in the analysis (Earth Pressures, Sheeting Design, Sheeting
Check) the partial factors are used to multiply individual components of pressure acting on a structure.

The basic assumption of the analysis is that the active earth pressure acts unfavorably whereas the passive earth
pressure is considered as favorable. Individual pressure diagrams are therefore multiplied by the corresponding partial
factor.

Reduction of material (DA1, DA3):
Parameters of soils are automatically reduced by the corresponding partial factors.

Reduction of resistance (DA2): is considered. Partial factors on resistance reduce the passive earth pressure in front of
the structure.

In simple words, DA1 - Combination 2, DA2, and DA3 increase the magnitude of active pressure and reduce the
magnitude of passive pressure, while DA1 - combination 1 only increases the magnitude of active pressure.

This approach may, therefore, change in some cases the structure behavior and deliver misleading results. Caution
must, therefore, be exercised when reducing input parameters.
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I |

without reduction design approach 3
Response of sheeting structure after the excavation of soil

Analysis of Foundations (Spread Footing, Piles)
Analysis based on EN 1997 introduces several partial factors according to selected Design approach (DPA).
Designing a structure according to EN 1997-1 essentially follows the analysis of limit states.
Load reduction (DA1, DA2, DA3):
Load of the foundation is taken as a result of the analysis of the upper structure.
* load cases are determined according to rules provided by EN 1990:2002
» combinations of load cases are calculated according to EN 1991
The results of calculated combinations then serve as an input to "Spread footing" and "Pile" programs.

Either design (bearing capacity analysis, dimensioning of foundation) or service (analysis of settlement) load is
considered. In Design approach 1, the analysis is performed for both the input design load (combination 1) and input
service load (combination 2).

Only the structure self-weight or the weight of soil above footing is multiplied by the partial factors in the program. The
specified design load must be determined in accordance with the EN 1990 and EN 1991 standards - individual
components of the load must be multiplied by the corresponding partial factors - the program does not change the
input load any further.

Reduction of material (DA1, DA3):
Parameters of soils are automatically reduced by the corresponding partial factors.
Reduction of load (DA2), for piles (DA1, DA2, DA3):

The partial factors in the "Pile" program are dependent on the type of pile (bored, driven, CFA). The window allows us to

define all partial factors. The analysis then adopts partial factors depending on the type of pile selected in the "Geometry"

frame. Verification of the tensile pile always considers the pile self-weight. For the compressive pile, the pile self-weight

can be neglected depending on the settings in the "Load" frame. The actual verification analysis is performed according to
the theory of limit states.

Vertical and horizontal bearing capacity of the foundation is reduced in the "Spread Footing" program.

Slope Stability Analysis

Analysis based on EN 1997 introduces several partial factors according to the selected Design approach (DA).
Designing a structure according to EN 1997-1 essentially follows the analysis of limit states.

Load reduction (DA1, DA2, DA3):

Loads acting on a strip are reduced in the analysis by partial factors. Depending on the inclination of the slip surface, the
program evaluates whether the gravity force acting on a given block is favorable or not. If the favorable action of the
force is greater than the unfavorable one, the program adopts the favorable coefficient. Based on that, the weight of block
W is multiplied by the partial factor for the permanent load.

The water load is reduced by the partial factor, which multiplies the resulting pore pressure and forces due to unconfined
water above the terrain.
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Determining whether the force action is favorable or not

For input surcharges, the program first evaluates whether these act favorably or not, and then multiplies the overall load
by the corresponding partial factor.

Reduction of material (DA1, DA3):

Parameters of soils are automatically reduced by the corresponding partial factors.
Reduction of resistance (DA2):

Resistance on a slip surface is reduced.

WARNING !I!  When calculating slope stability based on total parameters, DA2 and DA1 (comb. 1) give
unrealistic results caused by a different reduction of the self-weight of massive (favorable and
unfavorable). If adopting these approaches we recommend adjusting the partial factors manually (i.e.
to increase the reduction partial factor on the resistance on the slip surface and to decrease reduction
partial factors on load actions).

Load Combinations

Actions of loads that act simultaneously are introduced into the analysis with the help of load combinations defined in EN
1990 Basis of Structural Design. Most of the loads are considered permanent. Surcharges and input forces can be
specified as a variable load. The program automatically determines the values of individual partial factors depending on
whether the given load acts in favor or unfavorably.

By default, the variable loads are considered as major. Nevertheless, the "Verification" and "Dimensioning" frames
allow specifying the variable loads as minor - such load is then multiplied by the corresponding coefficient reducing its
magnitude. Providing that all loads are considered in the basic combination as minor, the program prompts a warning and
the verification is not accepted.

Four types of combinations can be specified in the "Stage settings" frame:

Permanent and transient design situation:

276G +701-Ok1 + 276,10, Ck.i

Jjzl i»1
where: Gk,j - characteristic value of jth permanent load
YGj - partial factor of jth permanent load
Oki - characteristic value of a secondary ith variable load
Q1 - characteristic value of a primary variable load
Y0,i - partial factor of ith variable load
W - factor for the combination value of a variable load

Accidental and seismic design situation:

2.6 + A+ 1 Ony + 2 W0 Ok
i>1

i>1
where: Gij - characteristic value of jt* permanent load
Q1 - characteristic value of primary variable load
w1i - factor for frequent value of variable load
w2 - factorfor quasi-permanent value of variable load
Ay - design value of an extreme load
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Seismic design situation:

222G+ A + 22V, O

j21 i>1
where: Gyj - characteristic value of j" permanent load
Oki - characteristic value of secondary jth variable load
w2, - factor for quasi-permanent value of variable load
Agg - design value of a seismic load

Load partial factors and combination coefficients are introduced in the "Partial factors" dialog window.

N Verification : IE

No. « Force F, F; Applic. point Minor Verification
[kN/m] [kN/m] x [m] z[m] load OVERTURNING: SATISFACTORY (55,1%)
1 |Weight - wall 0,00 104,88 1,80 -1,34) [ SLIP: SATISFACTORY  (63,0%)
2 | FFresistance 1,22 0,00 0,00 -0,17 |:|
3 Weight - earth wedge 0,00 99,17 2,44 2000 [
4 |Active pressure -84,30 118,67 3,26 -1,65 |:|
5 ForceNo.1 -30,00 0,00 1,50 -5,80 N v
s
g
£
=

Input of minor loads

Analysis According to LRFD
When performing analysis according to LRFD (Load Resistance Factor Design) we follow the theory of limit states.
The analysis according to LRFD introduces two types of design coefficients:

» coefficients modifying the load magnitude (Load factors)
» coefficients reducing the soil resistance (Resistance factors)

LRFD is implemented in the program to perform:

» Analysis of retaining walls (support structures)
* Analysis of spread foundations
» Slope stability analysis

LRFD introduces new types of design situations (Strength I, Service I, Extreme ).

LRFD - Design Situations

LRFD introduces the following design situations for the analysis of support structures (retaining walls), foundations, and
slope stability:
* Strength I: : the basic design situation that reduces the structure resistance and the magnitude of the load.
» Service I this design situation uses the values of partial factors (load, resistance reduction) equal to 1.0 for most
cases.
* Extreme I: this design situation uses the values of partial factors (resistance reduction) equal to 1.0 for most
cases.

The type of design situation is selected in the "Stage settings" frame. The values of partial factors (load, resistance
reduction) can be modified in the "Settings" frame.

Design situation : Strength | v

Service |
Extreme |

LRFD - Selection of design situation
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Edit current settings : Spread Footing X
Materials and standards | Settlement | Spread Footing

Analysis for drained conditions : Standard approach v
Analysis for undrained conditions: Standard approach v
Analysis of spread footing on rock subgrade: | Standard approach v
Analysis of uplift : Standard v
Allowable eccentricity : 0333 [-]

Verification methodology : according to LRFD -

ervice | | Extreme |
Load factors
Minimum Maximum

Dead load of structural components: DC= 0,90 | [-] 1,25 | [-]
Vertical pressure of earth fill : EV= 090 | [-] 130 [

Resistance factors
Resistance factor on bearing capacity : by = 045 []
Resistance factor on sliding : = 0,80 | [-]
Resistance factor on passive pressure : bep = 0,50 | [-]
Resistance factor on uplift: byp = 0,80 | [-] 0K

X Cancel

Analysis based on LRFD - input of partial factors

LRFD - Analysis of Retaining Walls (Support Structures)

Analysis according to LRFD introduces two types of design coefficients - coefficients modifying the load magnitude (Load
factors) and coefficients reducing the soil resistance (Resistance factors).

These coefficients enter the analysis according to the selected design situation.

When evaluating individual cases of a failure, the program determines whether the force or pressure acts favorably or
unfavorably. It is then multiplied by the corresponding partial factor.

When performing the final verification, the overall resistance of the structure against failure is multiplied by the
corresponding resistance factor.
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Edit current settings : Cantilever Wall X

Materials and standards | Wall analysis
Change analysis
Active earth pressure calculation : Coulomb v settings for
program :
Passive earth pressure calculation : Caquot-Kerisel v
 Slope
Earthquake analysis : Mononobe-Okabe v Stability
Shape of earth wedge: Calculate as skew v
Spread
Base key : The base key is considered as inclined footing bottom v = Footing
Allowable eccentricity : 0,333 | [-] =
Pile
Verification methodology : according to LRFD v
Pile
W Group
Strength | | Service | | Extreme |
Load factors
Minimum Maximum
Dead load of structural components : DC= 0,90 | [] 125 [-]
Dead load of wearing surfaces : DW= 0,65 [-] 1,50 | [-]
Earth pressure - active: EH. = 0,90 | [-] 1,50 | [-]
Earth pressure - at rest: EHg = 0,90 | [-] 135 [H]
Earth surcharge load (permanent) : ES= 0,75 [] 1,50 [-]
Vertical pressure of earth fill : EV= 1,00 [-] 135 [H]
Live load surcharge : LL= 0,00 [] 1,75 [H]
Water load : WA= 1,00 [-] 1,00 | [-]
Resistance factors
Resistance factor on overturning : &= 0,90 | [-]
Resistance factor on sliding : & = 1,00 | [-]
Resistance factor on bearing capacity : &p = 0,65 [-]
Resistance factor on passive pressure : bve= 075| [-]
X Cancel

Analysis based on LRFD - input of partial factors for wall analysis

For support structures (walls), the information about the applied design factors is provided in the analysis protocol.

Forces acting on construction

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[Ibf/ft] Z [ft] [Ibf/ft] X [ft] overtur. @ sliding stress
Weight - wall 0.0 -6.10  10005.0 6.01 0.900 0.900 1.250
FF resistance -124.6 -0.67 0.0 0.00 1.000 1.000 1.000
Weight - earth wedge 0.0 -7.00 82434 8.64 1.000 1.000 1.350
Active pressure 9031.7 649 126105 11.10 1.000 1.500 1.500
Surcharge n.1 67.8 -8.95 96.4 10.05 0.000 0.000 1.500
Force No. 1 2000.0 -23.00 0.0 5.10 1.350 1.350 1.350

Analysis protocol

LRFD - Analysis of Spread Foundations

Analysis according to LRFD introduces two types of design coefficients - coefficients modifying the load magnitude (Load
factors) and coefficients reducing the soil resistance (Resistance factors).

These coefficients enter the analysis according to the selected design situation.

Partial factors for load are used to multiply the self-weight of spread foundation and the weight of soil above
foundation (overburden) only. Individual components of the load must be multiplied by corresponding partial factors -
the input load is not adjusted by the program in any way.

When performing the final verification, the overall resistance of the structure against failure is multiplied by the
corresponding resistance factor.
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Edit current settings : Spread Footing X
Materials and standards | Settlement | Spread Footing

Analysis for drained conditions : Standard approach v
Analysis for undrained conditions : Standard approach v
Analysis of spread footing on rock subgrade: | Standard approach v
Analysis of uplift : Standard v
Allowable eccentricity : 0333 [-]

Verification methodology : according to LRFD -

ervice | | Extreme |
Load factors
Minimum Maximum

Dead load of structural components : DC= 090 | [-] 1,25 [-]
Vertical pressure of earth fill : = 090 | [-] 130 [

Resistance factors
Resistance factor on bearing capacity : b= 045 [-]
Resistance factor on sliding : = 0,80 | [-]
Resistance factor on passive pressure : bep = 0,50 | [-]
Resistance factor on uplift : dyp = 0,80 | [-] 0K

X Cancel

Analysis based on LRFD - input of partial factors for foundations

LRFD - Slope Stability Analysis

Analysis according to LRFD introduces two types of design coefficients - coefficients modifying the load magnitude (Load
factors) and coefficients reducing the soil resistance (Resistance factors).

These coefficients enter the analysis according to the selected design situation.

The input loads are verified, whether they act favorably or unfavorably. The surcharge magnitude is then multiplied by
the corresponding partial factor for the load (ES or LL, respectively).

Resistance reduction (Resistance factors):

The overall resistance on the slip surface is reduced by the ¢gg partial factor. When evaluating the safety, the following
condition on the slip surface must be satisfied:

&5 F, =
where: dss - resistance factor on stability
Fpas resisting (passive) forces acting on the slip surface
F,., - active forces acting on the slip surface
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Edit current settings : Slope Stability X

Materials and standards | Stability analysis
Change analysis
Earthquake analysis : Standard v Methods of analysis for polygonal slip surface s:::;rg;:o.r
Verification methodology : | according to LRFD v Methods of analysis for circular slip surface o
Anti-Slide
Pile
I Service |  Extreme|
Load factors
Minimum Maximum
Earth surcharge load (permanent) : ES= 0,75 [] 1,50 | [-]
Live load surcharge : LL= 0,00 | [-] 1,75 [-]
Resistance factors
Resistance factor on stability : bss = 0,65 [-]
v OK
X Cancel

Analysis based on LRFD - input of partial factors for stability analyses

Analysis According to Chinese Standards
GEOS5 programs allow performing various analyses based on the methodologies provided by the Chinese standards.

Geotechnical analyses are verified using the safety factor. Neither calculated forces nor soil parameters are reduced by
any coefficient.

Dimensioning of steel-reinforced concrete and masonry structures follows the GB 50153-2008 or JTS D30-2004
standards. In this case, each force entering a combination is multiplied by the corresponding coefficient.

Another coefficient influencing the dimensioning is the Coefficient of structure importance (GB 50153-2008, 8.2.2-1) to
be specified in the "Settings" frame when performing the structure verification according to GB 50010-2010.

Earthquake analysis and seismic combination analysis according to GB 50010-2010 further exploit Seismic coefficients
of strength (GB 50011-2010), which increase the calculated bearing capacity of a cross-section. These coefficients are
specified in the "Settings" frame in the "Materials and standards" tab.

Analysis of sheeting structures follows the JGJ 120-2012 standard (Technical specification for retaining and protection of
building foundation excavations). This is e.g. a determination of modulus of subsoil reaction or ditch bottom verification.

Analysis According to BS8006

Designing a structure according to BS 8006-1 essentially follows the theory of limit states.

Partial factors, adjusting the characteristic values of load, material, and resistance, are introduced into the analysis
depending on the selected structure type.

The structure type is selected in the "Stage Settings":
+  Wall

* Slope
Wall Partial Factors

The verification analysis is performed for two sets of coefficients:

* Combination A - generates maximum foundation bearing pressure
* Combination B - generates the worst case for sliding along the base

The following partial factors are applied:

Partial factors of soil properties

Partial factor on internal friction fms 1.00
Partial factor on effective cohesion fms 160
Partial factor on undrained shear strength fms 1.00

Resistance factors
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Resistance factor on sliding fs 1.20

Resistance factor on bearing capacity fms 1.3

Resistance factor for pullout of reinforcement Ip 1.30

Partial factors of slip on reinforcement fs 1.30

Partial factors Combination A Combination B
Dead load of structural components ffs 1.50 1.00
Earth pressure - active ffs 1.50 1.50
Permanent load - on the block fs 1.50 1.00
Permanent load - behind the block fs 1.50 1.50
Variable load - on the block fq 1.50 0.00
Variable load - behind the block Iy 1.50 1.50
Loads acting favourable f 1.00 1.00

Slope Partial Factors

The calculation applies the following partial factors:

Partial factors of soil properties

Partial factor on internal friction : fms 1.00
Partial factor on effective cohesion : [ ms 1.60
Partial factor on undrained shear strength : fms 1.00

Resistance factors

Resistance factor on sliding : fs 1.20
Resistance factor for pullout of reinforcement : fp 1.30
Partial factors of slip on reinforcement : fs 1.30

Partial factors

Dead load of structural components : ffs 1.50
Earth surcharge load (permanent) : ff 1.20
Live load surcharge : fq 1.30
Loads acting favourable : f 1.00

Analysis according to DIN1054
Designing a structure according to DIN1054 essentially follows the analysis of limit states.
Load reduction:

Loads acting on a strip are reduced in the analysis by partial factors. Depending on the inclination of the slip surface, the
program evaluates whether the gravity force acting on a given block is favorable or not. If the favorable action of the
force is greater than the unfavorable one, the program adopts the favorable coefficient. Based on that, the weight of block
W is multiplied by the partial factor for the permanent load.

The water load is reduced by the partial factor, which multiplies the resulting pore pressure and forces due to unconfined
water above the terrain.
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Determining whether the force action is favorable or not

For input surcharges, the program first evaluates whether these act favorably or not, and then multiplies the overall load
by the corresponding partial factor.

Reduction of material:
Parameters of soils are automatically reduced by the corresponding partial factors.

Design Situations
The programs allow defining four design situations, which may differ by the analysis coefficients. These are:
* Permanent design situation - the most common situation and type of verification, adopted when proving the safe
design of a structure for the assumed lifetime.

* Transient design situation - can be used for temporary structures (i.e. construction stages). As a rule, lower
safety is required in comparison to the permanent design situation.

* Accidental design situation - adopted for extraordinary loads (e.g. blast, vehicle impact, flood, fire, etc.). The
values of partial factors are typically equal to one.

* Seismic design situation - applied to the analysis of earthquakes. It might seem similar to the accidental design
situation, but for an earthquake higher safety is sometimes required. In some countries, the required safety is even
the same as for the permanent design situation.

LRFD introduces new types of design situations (Strength I, Service I, Extreme I).
Safety coefficients and partial factors are specified in the analysis settings.
The corresponding design situation for a given construction stage is selected in the "Stage settings" frame.

Design situation :

.
transient
accidental
seismic

Selection of design situation

Individual Programs
This chapter contains a basic description of individual ways of inputting data into the program:

» Earth Pressure
e Cantilever Wall

+  Gravity Wall

* Prefab Wall

+  Masonry Wall
» Gabion

* Abutment

* Nailed Slope

* Redi-Rock Wall

» Sheeting Design
* Sheeting Check
* Anti-Slide Pile

* Shaft
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Slope Stability
Rock Stability
MSE Wall
Spread Footing
Spread Footing CPT
Pile

Pile CPT

Pile Group
Micropile

Slab

Beam
Settlement
Ground Loss

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Stratigraphy (and modules Logs, Cross Sections, Earthworks)
FEM (and modules Consolidation, Water Flow, Tunnel, Earthquake)

Program Earth Pressure
This program computes basic earth pressures (active pressure, passive pressure, and pressure at rest) acting upon an

arbitrarily shaped structure.

The help in the "Earth Pressure" program includes the following topics:

The input of data into individual frames:

Project Settings
Terrain Water

Geometry Profile Soils Assign
Surcharge Earthquake Stage Analysis
Settings

Standards and analysis methods

Theory for analysis in the "Earth Pressure" program:

Stress in Earth Pressures

Soil Body

Outputs

General information about the work in the User Environment of GEOS5 programs

Common input for all programs

Project

The "Project"” frame is used to input basic project data. The frame contains an input form to introduce the basic data
about the analyzed task, i.e. project information, project description, date, etc. This information is further used in text and
graphical outputs.

The frame also allows us to switch analysis units (metric/imperial). Project data can be copied within all GEO5 programs
using "GeoClipboard".
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Project ! COPY
» project data
Task: Author: v B

@ Paste

Part: Date: 17.10.2020 =) » project data
Description : Project ID:
Customer: Project number:

System of units

System of units: | metric ¥

2
"Project" frame
Settings

The "Settings" frame allows us to introduce the basic settings of the program, such as standards and theories of analysis,
the way of proving the safety of a structure, and individual coefficients of the analysis.

The programs not only contain the pre-defined basic Settings for individual countries, but also allow the user to create
user-defined Settings, which can be subsequently used in all GEOS programs.

The "Select" button allows us to choose an already created setting from the "Settings list".

The "Settings Administrator" button opens the "Administrator" dialog window, which allows us to view and modify an
individual Settings. It is also possible to identify the visible settings in the Settings list. Data in the Settings administrator
can also be exported and imported.

The "Add to the administrator" button allows us to create user-defined Settings, which are subsequently added to the
Settings administrator.

The "Modify" button enables a quick visualization and editing of the current Setting in the opened program. The title
changes to "Input for the current task" by modifying any of the parameters. Individual analyses are then performed with
this local setting. If this setting is suitable also for other tasks, we add the setting into the "Settings administrator" by
pressing the "Add to the administrator" button.

The "Input for the current task" setting is usually created when importing older data.
Settings of analysis parameters are performed in the "Materials and standards" and the "Pressure Analysis" tabs.

Analysis settings: | Standard - EN 1997 - DA2 > Select
settings

Active earth pressure calculation: Coulomb

Passive earth pressure calculation: Caquot-Kerisel Settlpg_s
Earthquake analysis : Mononobe-Okabe administrator
Shape of earth wedge: Calculate as skew Add to
Verification methodology : according to EN 1997

. . - . dministrat
Design approach : 2 - reduction of actions and resistances S o

¢ Edit

Settings

"Settings" frame

Geometry

The "Geometry" frame contains a table listing the points of a structure. Adding (editing) points is performed in the "New
point" dialog window.

The existing geometry points can also be edited on the desktop using active objects - double-click on a selected point
opens a dialog window to edit the point.
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The program makes it possible to export the geometry of a structure in the *.DXF format.

g
2R 1]
ARl 32 [m
——— Frames
=
= £ sectings
&) T~ =
"I" B prafile
, & soik
Q. e B xscign
= T T
= B Water
50
&
1 Stage setting:
B Andlys
e -
O‘l' Coordinate: X = Q00 [m]
2o
[ {@} 4= Add K Canced
! )
Mo, | Depthim] | X-coordinete [m}
0o 0.00]
Outputs -5
5F Add picture
Geometry1 0
Totel 0
89 Letof pictures
5 2’
n n -
Geometry" frame
Profile

The "Profile" frame contains a table with a list of input interfaces. After specifying interfaces, it is possible to edit the
thicknesses of individual layers using active dimensions.

Adding a layer is performed in the "New interface" dialog window. The layer can be defined by z-coordinate (measured
from the top of the structure) or by its thickness.

In this frame, it is also possible to enter optional information about the structure location:

» terrain elevation - if the terrain elevation is input, an altitude column for the layers is displayed in the table

* GPS coordinates - if the coordinates are input, it is possible to show a location of the structure on the Google Maps
using the "View on map" button.

The program allows us to raise or lower the top point of a structure in the "Change of terrain elevation" dialog window
and, this way, to move the entire interface while keeping the same thicknesses of individual layers.
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"Profile" frame

The "Soils" frame contains a table with a list of input soils. The table also provides information about currently selected
soil displayed in the right part of the frame. If there are more items (soils) selected in the table, the information about
individual soils is ordered consecutively.

Adding a soil is performed in the "Add new soils" dialog window.

The soil characteristics entered in the program are further specified in the following chapters: "Basic data", "Earth pressure
at rest" and "Uplift pressure”.

Data of input soils can be copied within all GEO5 programs using "GeoClipboard".
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Basic Data

This part of the window allows us to introduce basic soil parameters - unit weight, angle of internal friction, and
cohesion. The particular values are obtained from a geotechnical survey or from laboratory experiments. If this data is not
available, it is possible to exploit the built-in soils database, which contains values of selected soils characteristics. The
rocks characteristics are not listed in the built-in database, these parameters must be defined manually.

Parameters of the internal friction and cohesion angle are specified as effective or total depending on the settings in the
"Stress analysis" combo list. Whether to use effective or total parameters, it depends primarily on the type of soil and
load, structure duration, and water conditions.

For effective stress, specify the angle of internal friction between the soil and the structure, which depends on the structure
material and type of soil. Possible values of this parameter are listed in the table of recommended values.

For total stress, specify the adhesion of soil to the structure face a .

The associated theory is described in detail in the chapter "Earth pressures".

Edit soil parameters NG

Identification Draw
Name: Trida F1, konzistence tuha Pattern category :
Gravelly silt (MG), firm consistency GEO v
Basic data ? Search:
Unit weight : 7= 19,00 | [kN/m3] 19,0 Subcategory :
Stress-state : effective v Soils (1-16) v
. . Pattern
Angle of internal friction : Qgf = 29,00 | [7] 26- 32
Y Y Y e
Vv / L
Cohesion of soil : Cef = 8,00 | [kPa] 4-12 /;/ g,//g,;/;f, ;7 s /9//%
. s o
Angle of friction struc.-soil: 8= 12,00 | [7] Y, S Y o -
9 el 0= ' A A
Pressure at rest ? 3 Gravelly silt
Soil : cohesionless v Color:

Uplift pressure ? Background:
automatic v
Calc. mode of uplift: |standard v
Saturation <10 - 90> : 50 | [%]
Saturated unit weight : Tsat = 19,00 | [kN/m?]
Classify Clear OK+ & + OK X Cancel

"Add new soils" dialog window

Assign

The "Assign" frame contains a list of profile layers and assigned soils. The list of soils is graphically represented by using
buttons in the bar above the table or is accessible from a combo list for each profile layer.

The procedure to assign a soil to a layer is described in detail herein.
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"Assign" frame

Terrain

The "Terrain" frame allows, by pressing the button, to specify the terrain shape. The selected shape with a graphic hint of
input values is displayed in the left part of the frame. The terrain shape can be edited either in the frame by inserting
values into input fields, or on the desktop by using active dimensions.

The last option in the menu is a general shape of a terrain. In this case, the frame contains a table with a list of terrain
points. The first point with coordinates [0; 0] coincides with the top point of a structure.

The analysis of earth pressures in case of an inclined terrain is described in "Distribution of earth pressures for broken
terrain", a theoretical part of the help.
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Water

The "Water" frame allows, by pressing the button, to select the type of water. The selected type with a graphic hint of input
values is displayed in the left part of the frame. Water parameters (h;, h; ...) can be edited either in the frame by inserting
values into input fields, or on the desktop by using active dimensions.

The last option is a manual input of pore pressure both in front and behind the structure. Two tabs, "In front of structure"

and "Behind structure", appear with tables. The table contains the values of pore pressure in front of the structure or
behind it.

The groundwater table can also be specified above the structure or earth profile, respectively - in such a case, the depth
of water is input with a negative value.

The earth pressures analysis with the influence of water is described in the "Influence of water", a theoretical part of the
help.

The program further allows us to specify a depth of tensile cracks filled with water.
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"Water" frame

Surcharge

The "Surcharge" frame contains a table with a list of input surcharges. Adding surcharge is performed in the "New
surcharge" dialog window. The input surcharges can be edited on the desktop using active dimensions or active objects.

The z -coordinate measured from the top point of a structure is specified (positive direction downwards) when inputting the
surcharge at a certain depth. When the surcharge is entered off the terrain, the program prompts an error message before
calculation.

A surcharge can be specified as permanent, variable, or accidental. The resulting load action is multiplied by the
corresponding design coefficient according to the type of surcharge. An accidental surcharge with a favorable effect is not
considered in the analysis.

The surcharge effect on earth pressure analysis is described in the "Influence of surcharge", a theoretical part of the help.
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The "Earthquake" frame serves to input earthquake parameters. Directions of input earthquake effects are displayed on

the desktop.

If not provided by measurements, the coefficients k; and k, can be calculated according to EN 1998-5.

The analysis of earth pressures with earthquake influence is described in the "Influence of earthquake”, a theoretical part
of the help.
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Stage Settings
The "Stage settings" frame serves to input settings valid for a given construction stage.

The selected design situation determines the safety coefficients to be used in the analysis of a given construction stage.
The frame view depends on the selected verification methodology.

[
Design situation : permanent v
transient

accidental
seismic

Stage settings

"Stage settings" Frame

Analysis
The "Analysis" frame shows the analysis results. Several computations can be carried out for a specified task.
The frame appearance is adjusted based on the selected verification methodology:

» Verification according to the factor of safety or the theory of limit states - the last column in the table allows for
inputting the design coefficients, which multiply the calculated forces. These forces are displayed on the desktop
and are updated for every change of data and setting in the frame.

* Analysis according to EN 1997 - the last column in the table allows for specifying whether the load acting on a
structure is considered as the secondary one. This is explained in more detail in the "Load combinations" section.
Providing the analysis is carried out according to "Design approach 1", it is necessary to enter the combination
number in the right part of the window.

* Analysis according to LRFD - in this case, the last column is not displayed at all.

The "Analysis" frame displays the analysis results. The frame serves to select the type of computed earth pressure
(active pressure, pressure at rest, passive pressure, increased active pressure). Two options, "Create soil wedge" and
"Minimum dimensioning pressure", are available when computing the active earth pressure.

The analysis results are displayed on the desktop and are updated immediately for an arbitrary change in input data or
setting. Visualization of results can be adjusted in the "Drawing Settings" frame.

-124 /1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

File Eda Inpe  Analy Qutpts  Settng:  Help

(OB -Bga ~gon
of structure Horsontal compuesat  Vertical componsst Frames -
e Det o cnmid = 242 ol cenbod 400 Bl
£ sectings
‘ [ Geommary
4 o Prafile
;1; if he
i .ur'z (?a%uu B Assign
1 N \ \,“ 1 Temain
\ PR
[ N \ & Earthquake
} \ pgas \ o Stage settings.
‘ 2: ,_é: zl;__f;% m
______________ [ 35 35.% TR
| ’?H ’iH
1 \ )
| 1 1
| \
I=l | 3 s\
gg‘ K ‘&1.01 510
] Lsq00 t I i t—r i IBQW imzb 22 i +—t "'{.\\)0
{é} [&Ps] [#Ps]
= CEimE
No. = Foree F F Applic. powe -ermpute
[ENven] [etym] €[m] z[en| active presaurm .
1 Adive presure ) nm 00 0 Outputs =
; :‘.::.T’-‘::: 5;?: %; &: Subtiact cohes. - suich. E",:uumm-e |
Min, press.re for dimen. v«mfls 0|
5 Letetpicrurs
£ 2 8
o Ry, Copy view
"Analysis" Frame
Program Cantilever Wall
This program is used to verify the cantilever wall design. It offers a number of wall shapes and analyzes reinforced
concrete cross-sections.
The help in the "Cantilever Wall" program includes the following topics:
* The input of data into individual frames:
Project Settings Geometry Material Profile Soils Assign
Foundation Backfill Terrain Water Surcharge Front Face Applied Forces
Resistance
Earthquake Base Stage Verification Bearing Dimensioning Stability
Anchorage Settings Capacity

+ Standards and analysis methods

* Theory for analysis in the "Cantilever Wall" program:

Stress in Earth Analysis of Analysis of Dimensioning of Concrete Structures
Soil Body Pressures Walls Foundation
Bearing
Capacity
»  Outputs

* General information about the work in the User Environment of GEO5 programs

» Common input for all programs

Project

The "Project" frame is used to input basic project data. The frame contains an input form to introduce the basic data
about the analyzed task, i.e. project information, project description, date, etc. This information is further used in text and
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graphical outputs.

The frame also allows us to switch analysis units (metric/imperial). Project data can be copied within all GEO5 programs
using "GeoClipboard".

=
Project Copy
» project data
Task: Author: — POy
X Paste
Part: Date: 17.10.2020 =) » project data
Description : Project D :
Customer: Project number:

System of units

System of units: | metric ¥

GeoClipboard™

Project

"Project" frame

Settings

The "Settings" frame allows us to introduce the basic settings of the program, such as standards and theories of analysis,
the way of proving the safety of a structure, and individual coefficients of the analysis.

The programs not only contain the pre-defined basic Settings for individual countries, but also allow the user to create
user-defined Settings, which can be subsequently used in all GEOS programs.

The "Select" button allows us to choose an already created setting from the "Settings list".

The "Settings Administrator" button opens the "Administrator" dialog window, which allows us to view and modify an
individual Settings. It is also possible to identify the visible settings in the Settings list. Data in the Settings administrator
can also be exported and imported.

The "Add to the administrator” button allows us to create user-defined Settings, which are subsequently added to the
Settings administrator.

The "Modify" button enables a quick visualization and editing of the current Setting in the opened program. The title
changes to "Input for the current task" by modifying any of the parameters. Individual analyses are then performed with
this local setting. If this setting is suitable also for other tasks, we add the setting into the "Settings administrator" by
pressing the "Add to the administrator" button.

The "Input for the current task" setting is usually created when importing older data.

The program allows us to specify a value of the minimum dimensioning pressure (by selecting the option "Consider the
minimum dimensioning pressure").

Settings of analysis parameters are performed in the "Materials and standards" and "Wall analysis" tabs.

. :
Analysis settings:  Standard - EN 1997 - DA2 Select Mot
settings iConsider the minimum dimensioning pressure :
Concrete structures : EN 1992-1-1 (EC2) 5 . i
Coefficients EN 1992-1-1: standard Ste’ttlr'lg-zt . Coeff. of minimum dim. pressure (0z min=koz): k= 0,20 | [-]
Active earth pressure calculation: Coulomb administrator
Passive earth pressure calculation: Caquot-Kerisel - Add to
Earthquake analysis: Mononobe-Okabe administrator
Shape of earth wedge: Calculate as skew
Base key : The base key is considered as inclined footing bottom
Allowable eccentricity : 0,333
Verification methodology : according to EN 1997
“ Design approach: 2 - reduction of actions and resistances
o
= -
£ # Edit
(%}
"Settings" frame
Geometry

The "Geometry" frame allows us to select a wall shape. The buttress or counterfort wall can be defined for some wall
shapes. The selected shape with a graphic hint appears in the left part of the frame. The shape of a wall can be edited
either in the frame by inserting values into input fields, or on the desktop by using active dimensions.

In case the structure is composed of inclined segments, it is required to enter the ratio of sides of an inclined 1:x
segment. The straight structure is specified by entering the value zero.
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The program makes it possible to export the geometry of a structure in the *.DXF format.
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The "Material" frame allows us to enter material parameters. The input field in the upper part of the frame serves to

specify the structure unit weight.
Two options can be used for setting the parameters of the material:

* The "Catalog" button opens the "Catalog of materials" dialog window, where the required material can be

selected.

* The "User-defined" button opens the "Editor of material", which allows us to input the specification of material
parameters manually by the user.

The content of catalogs depends on the selection of relevant standard for the dimensioning of concrete structures in the

"Materials and standards" tab.
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Mataris

"Material" frame

Profile

The "Profile" frame contains a table with a list of input interfaces. After specifying interfaces, it is possible to edit the
thicknesses of individual layers using active dimensions.

Adding a layer is performed in the "New interface" dialog window. The layer can be defined by z-coordinate (measured
from the top of the structure) or by its thickness.

In this frame, it is also possible to enter optional information about the structure location:

» terrain elevation - if the terrain elevation is input, an altitude column for the layers is displayed in the table

* GPS coordinates - if the coordinates are input, it is possible to show a location of the structure on the Google Maps
using the "View on map" button.

The program allows us to raise or lower the top point of a structure in the "Change of terrain elevation" dialog window
and, this way, to move the entire interface while keeping the same thicknesses of individual layers.
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"Profile" frame

Soils

The "Soils" frame contains a table with a list of input soils. The table also provides information about a currently selected
soil displayed in the right part of the frame. If there are more items (soils) selected in the table, the information about
individual soils is ordered consecutively.

Adding a soil is performed in the "Add new soils" dialog window.

The soil characteristics entered in the program are further specified in the following chapters: "Basic data", "Earth pressure
at rest" and "Uplift pressure".

The data of input soils can be copied within all GEO5 programs using "GeoClipboard".
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Basic Data

This part of the window allows us to introduce basic soil parameters - unit weight, angle of internal friction, and
cohesion. The particular values are obtained from a geotechnical survey or from laboratory experiments. If this data is not
available, it is possible to exploit the built-in database of soils, which contains values of selected soils characteristics. The
rocks characteristics are not listed in the built-in database, these parameters must be defined manually.

Effective or total parameters of an internal friction angle and cohesion are specified depending on the setting in the
"Stress analysis" combo list. Whether to use effective or total parameters, it depends primarily on the type of soil, type of
load, structure duration, and water conditions.

For effective stress, specify the angle of internal friction between the soil and structure, which depends on the structure
material and the type of soil. Possible values of this parameter are listed in the table of recommended values.

For total stress, specify the adhesion of soil to the structure face a .
The associated theory is described in detail in the "Earth pressures" chapter.

Edit soil parameters X

Identification Draw
Name: Trida F1 ,konzistence tuha Pattern category :
Gravelly silt (MG), soft consistency GEO v
? Search:
Unit weight : 7= 19,00 | [kN/m?3] 19,0 Subcategory :
Stress-state: effective v Soils (1 - 16) M
. o Pattern:
Angle of internal friction : Qef = 29,00 | [*] 26-32
VIV IS e e
S / &7
Cohesion of soil : Cef = 10,00 | [kPa] 4-12 ////q///;//?/ /;//v/ g /g/
(L8 TE A A
Angle of friction struc.-soil: &= 15,00 | [°] //7/;}////;//5;7;725/}/5/“}//9’;
Pressure at rest ? 3 Gravelly silt
Soil : cohesionless v Color:
L R
- Background :
Uplift pressure ? g
automatic v
Calc. mode of uplift : | standard v
Saturation <10 - 90> : 50 | [%]
Saturated unit weight : Teat = 19,00 | [kN/m?3]

Classify Clear oK+ & X Cancel

"Add new soils" - "Basic data" dialog window

Assign

The "Assign" frame contains a list of profile layers and assigned soils. The list of soils is graphically represented by using
buttons in the bar above the table or is accessible from a combo list for each profile layer.

The procedure to assign a soil to a layer is described in detail herein.
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The "Foundation" frame serves to specify the wall foundation type. The following wall foundation types are available:

* soil from geological profile - the wall is founded on the soil assigned from the geological profile specified in the

"Profile" frame.

* input parameters of contact base-soil - parameters of the contact between the footing bottom and the structure
are specified. The "input angle of friction base-soil" option requires inputting a friction angle y [°] between the
foundation and the soil. The "input friction coefficient" option requires specifying the friction coefficient # [-]. Both

options require inputting the cohesion a [kPa ] between the foundation (base) and the soil.

» strip foundation - strip foundation material is represented either by soil (input in "Soils" frame), or by concrete -
requires inputting the unit weight of foundation material y and parameters of contact base-soil (friction
coefficient f, cohesion ¢ , additional resistance F').

» pile foundation - the wall can be founded on one row of piles or two rows of piles, respectively.

The Strip foundation and the pile foundation can be adopted for the wall foundation only if the wall type with straight
footing bottom without jump is selected in the "Geometry" frame. The wall foundation geometry (strip foundation, pile
foundation) can be modified either in the frame by entering specific values into the inputting fields or on the desktop by

using active dimensions.

The input data introduced in this frame influence the actual wall analysis (check for slip) and the bearing capacity of

foundation soil.
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Backfill

The "Backfill" frame allows the selection of backfills behind the structure.

The analysis of earth pressures with the influence of the backfill is described in the theoretical part of the help: "Influence
of Backfill".
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The "Terrain" frame allows, by pressing the button, to specify the terrain shape. The selected shape with a graphic hint of
input values is displayed in the left part of the frame. The terrain shape can be edited either in the frame by inserting
values into input fields, or on the desktop by using active dimensions.
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The last option in the menu is a general shape of a terrain. In this case, the frame contains a table with a list of terrain
points. The first point with coordinates [0; 0] coincides with the top point of a structure.

The analysis of earth pressures in case of inclined terrain is described in "Distribution of earth pressures for broken
terrain", a theoretical part of the help.
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"Terrain" frame

Water

The "Water" frame allows, by pressing the button, to select a water type. The selected type with a graphic hint of input
values is displayed in the left part of the frame. Water parameters (h;, h; ...) can be edited either in the frame by inserting
values into input fields, or on the desktop by using active dimensions.

The combo list serves to specify whether the influence of water uplift pressure due to different tables at the foundation
joint is considered. The uplift pressure can be assumed to be linear, parabolic, or it may not be considered at all. When
verifying the wall, the uplift pressure in the base of footing due to the different water tables is introduced as a special

force.

The last option is a manual input of pore pressure both in front and behind the structure. Two tabs, "In front of structure"
and "Behind structure", appear with tables. The table is filled with values of pore pressure in front of the structure or

behind it at a depth of "z " (z -axis).

The groundwater table can also be specified above the structure or earth profile, respectively - in such a case, the depth
of water is input with a negative value.

The earth pressures analysis with the influence of water is described in the "Influence of water", a theoretical part of the
help.

The program further allows us to specify a depth of tensile cracks filled with water.
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The "Surcharge" frame contains a table with a list of input surcharges. Adding surcharge is performed in the "New
surcharge" dialog window. The input surcharges can be edited on the desktop using active dimensions or active objects.

The z -coordinate measured from the top point of a structure is specified (positive direction downwards) when inputting the
surcharge at a certain depth. In case the surcharge is found out of the terrain, the program prompts an error message
before calculation.

A surcharge can be specified as permanent, variable, or accidental. The resulting load action is multiplied by the
corresponding design coefficient according to the type of surcharge. An accidental surcharge with a favorable effect is not
considered in the analysis.

The surcharge effect on the earth pressures analysis is described in the "Influence of surcharge”, a theoretical part of the
help.
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"Surcharge" frame

Front Face Resistance

The "Front face resistance" frame allows us to specify the terrain shape in front of the structure and parameters of front
face resistance. The selected shape with a graphic hint of input values is displayed in the left part of the frame. The terrain
shape can be edited either in the frame by inserting values into input fields, or on the desktop using active dimensions.

Combo lists in the frame allow selecting the type of resistance and a soil (from the soils introduced in the "Soils" frame).
The terrain surcharge magnitude and soil thickness (above the wall lowest points) can also be specified.

The resistance on a structure front face can be specified as the pressure at rest, passive pressure, or reduced passive
pressure. The resulting force due to the reduced passive pressure is calculated as a resultant force caused by pressure at
rest and passive pressure multiplied by corresponding coefficients.

File Edt Input Amabmic Owtputs Sethngs  Help
N =
NE-E-sa-~t2o

g L i -is

Framun =2
B Project

£ Settos

& Geometry

= Material

B Profle

8 Sods

B tsign

& Foundstion

o Beckil

¥ Tesran

[ Waker

™ Surchange

& Apphed forces
& Eathquske

‘5 Uaze anchorsge
[ Sage setring:
£ verificabon

o o

[ o+ @m

- fesring cop

o & Dimervioning
40 Sablnty

[E]
=
&

Xl e & |

Patanetses of wastance on front fice — Tetvain parsenites

Restance type: o et > | ma 140 | ) = 100 | lm]
Outpirte =l

[ radpictura
e FF resistance o

%
Treckness b= 030 | [ml Total o

:ﬂ x
Sodd Trids F1 sonaistence tuha v| x= 180 | fm}

[ List of pictures

8 8

I8z Copy vew

Terein surchaege: 1= 000 [kNimd)

FF reastance
Geoliipbonrd™

"Front face resistance" frame

-135/1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Applied Forces

The "Applied forces" frame contains a table with a list of forces acting on a structure. Adding forces is performed in the
"New force" dialog window. The input forces can also be edited on the desktop by using active objects.

Applied forces represent an additional load on the wall structure, sheeting, or an MSE wall. By using them, we can model
e.g. an anchoring crash barrier, a crash vehicle, load from billboards and hoardings etc. The program doesn’t adjust
applied forces in the calculation in any way except multiplying them with corresponding coefficients according to the
selected load type (EN1997, LRFD).

It is necessary to define external load acting on the ground surface as a surcharge.
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The "Earthquake" frame serves to input earthquake parameters. Directions of input earthquake effects are displayed on
the desktop.

If not provided by measurements, the coefficients kj; and k,, can be calculated according to EN 1998-5.

The earth pressures analysis with earthquake influence is described in the "Influence earthquake", a theoretical part of the
help.

For the LRFD Verification methodology, it is possible to define coefficients for seismic combinations according to the
AASHTO.
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"Earthquake" frame

Base Anchorage

The "Base anchorage" frame serves to input parameters (anchorage geometry, bearing capacity against pulling-out and
pulling-apart) specifying an anchorage of the wall foundation. The geometry of the footing anchorage can be edited either
in the frame by inserting values into the inputting boxes or on the desktop by using active dimensions. The bearing
capacity values can be either input or computed by the program from the input parameters.
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"Base anchorage" frame

Stage Settings
The "Stage settings" frame serves to input settings valid for a given construction stage.
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The selected design situation determines the safety coefficients to be used in the analysis of a given construction stage.

The frame view depends on the selected verification methodology.

Next, the frame serves to specify the pressure type acting on a wall based on the allowable wall deformation. Providing the
wall is free to move, the active pressure is assumed, otherwise, the pressure at rest is used. The third option enables to
load the wall by increased active pressure.

The wall stem is loaded either by pressure at rest or by the same pressure as that acting on the entire wall.

Design situation : permanent v
| permanent |
transient

accidental
seismic

Pressure acting on the wall: | the wall can deflect (active pressure) v
the wall can deflect (active pressure)

the wall cannot deflect (pressure at rest)
increased active pressure

Pressure acting on the stem : | pressure at rest v

the same pressure as on the wall

Stage settings

"Stage settings" frame

Verification

The "Verification" frame shows the analysis results. Several computations can be carried out for a single task.
The frame appearance is adjusted based on the selected verification methodology.

» Verification according to the factor of safety or the theory of limit states - the last column in the table allows for
inputting the design coefficients, which multiply the calculated forces. These forces are displayed on the desktop
and are updated for every change of data and setting in the frame.

» Analysis according to EN 1997 - the last column in the table allows us to specify whether the load acting on a
structure is considered to be a secondary one. This is explained in more detail in section "Load combinations".

* Analysis according to LRFD - in this case, the last column is not displayed at all.
The wall is loaded either by active pressure or pressure at rest depending on input in the "Stage settings" frame.
The procedure for wall verification is described in the theoretical part of the help.

The computed forces are displayed on the desktop and are automatically updated with every change of input data and
setting. The right part of the frame shows the result of wall verification against overturning and translation. The "In
detail" button opens the dialog window, which contains a detailed listing of the verification analysis results.

Visualization of results can be adjusted in the "Drawing Settings" frame.
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Bearing Capacity

The "Bearing capacity" frame displays the results from the analysis of foundation soil bearing capacity. The stress in the
footing bottom (assumed constant) is derived from all verifications performed in the "Verification" frame. The "Spread
footing", "Spread footing CPT", "Pile" and "Pile group" programs consider all verifications as load cases. In the "Pile
CPT" program, just normal load is used.

(R in detad

Costt, Verification
[ OVERTURNING :  SATISFACTORY  (£5.2%)
1,000 BT SATISFACTORY (71.9%)

"Verification" frame

The frame contains the following analysis options:

Insert bearing
capacity of
foundation soil

Analyze bearing
capacity by "Spread
footing"” program

Analyze bearing
capacity by "Spread
footing CPT"
program

Analyze bearing
capacity by "Pile"
program

Analyze bearing
capacity by "Pile
CPT" program
Analyze bearing
capacity by "Pile
group" program

Do not calculate
(pile footing)

The foundation soil bearing capacity is input. The eccentricity and bearing capacity analysis
results are displayed in the right part of the frame. The "In detail" button opens a dialog
window that displays a detailed listing of the results.

Pressing the "Run program Spread footing" button opens the program "Spread footing"
which allows us to calculate the soil bearing capacity or settlement and rotation of the
footing. Pressing the "OK" button leaves the analysis mode - the results and all plots are
transferred into the "Cantilever wall" program. The "Spread footing" program must be
installed for the button to be active. The overall length of the wall foundation is input.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program. The "Run program Pile" is available if the wall has a pile foundation (frame
"Foundation"). Pile spacing s is input.

The procedure is identical as if calculating soil bearing capacity by the "Pile" program.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program. The "Run program Pile group" is available if the wall has a pile foundation with
more than one pile ("Foundation" frame). Pile spacing s , a total number of pile rows n and
loading length [ are input.

The foundation soil bearing capacity is not calculated.

The program allows us to specify a shape of stress in the footing bottom.

Visualization of results can be adjusted in the "Drawing Settings" frame.
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"Bearing capacity" frame

Dimensioning
The "Dimensioning" frame serves to design and verify the reinforcement of the wall cross-section - the cross-section
subjected to dimensioning is selected from the list at the left part of the screen.

* Wall stem verification - front reinforcement

* Wall stem verification - back reinforcement

*  Wall jump verification

* Wall heel verification

» Stress relief plate check

For the Counterfort wall and Buttress wall, the following cross-sections are verified:

* Wall stem verification - front vertical and horizontal reinforcement
* Wall stem verification - back vertical and horizontal reinforcement
* Wall jump verification - upper and lower reinforcement

* Wall heel verification - upper and lower reinforcement

* Verification of rib (buttress and counterfort wall)

The frame appearance is adjusted based on the selected verification methodology.

» Verification according to the factor of safety or the theory of limit states - the last column in the table allows us to
input the design coefficients, which multiply the calculated forces. These forces are displayed on the desktop and
are updated for every change of data and setting in the frame.

* Analysis according to EN 1997 - the last column in the table allows us to specify whether the load acting on a
structure is considered to be a secondary one. This is explained in more detail in the "Load combinations" section.

* Analysis according to LRFD - in this case, the last column is not displayed.

Calculation of forces and their action on the analyzed cross-section is described here.

The wall stem and construction joint are always loaded by the pressure at rest. When verifying the front wall jump, the wall
is loaded either by the active pressure or the pressure at rest depending on input specified in the "Stage settings" frame.

The way to calculate the internal forces in individual cross-sections is described in the theoretical part of this
documentation. In addition, force from earth pressure at rest is taken into account when considering earthquake analysis.

Dimensioning of the reinforced concrete is performed according to the standard set in the "Materials and standards" tab.

Several computations for different reinforcement variants can be carried out. Various design coefficients of individual
forces can also be specified. The resulting forces are displayed on the desktop and are updated with an arbitrary change
in data or setting specified in the frame. The "In detail" button opens the dialog window that contains a detailed listing of
the dimensioning results.
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Visualization of results can be adjusted in the "Drawing Settings" frame.
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Pressing the "Stability" button launches the "Slope stability" program. This program allows us to check the overall
stability of the analyzed structure. The button is available only if the "Slope stability”" program is installed.

After completing all analyses, press the "Exit and save" button to leave the program - all data are carried over to the
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Program Gravity Wall

"Stability"” frame

This program is used for the analysis of gravity walls. It offers a range of wall shapes and verifies mass concrete
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cross-sections.

The help in the program "Gravity Wall" includes the following topics:

» The input of data into individual frames:

Project Settings Geometry Material Profile

Foundation Backfill Terrain Water Surcharge

Anchors Earthquake Stage Verification Bearing
Settings Capacity

Standards and analysis methods

Theory for analysis in the program "Gravity wall":

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

Soils Assign
Front Face Applied Forces
Resistance

Dimensioning Stability

Stress in Earth Analysis of  Analysis of Dimensioning of Concrete Structures
Soil Body Pressures Walls Foundation
Bearing
Capacity
*  Outputs

» Common input for all programs

Project

General information about the work in the User Environment of GEOS5 programs

The "Project"” frame is used to input basic project data. The frame contains an input form to introduce the basic data
about the analyzed task, i.e. project information, project description, date, etc. This information is further used in text and

graphical outputs.

The frame also allows the user to switch analysis units (metric/imperial). Project data can be copied within all GEO5

programs using "GeoClipboard".

Project
Task: Author:
Part: Date: 17.10.2020
Description : Project ID:
Customer: Project number:

System of units

System of units: metric v

Project

Frame "Project”

Settings

' B Copy
» project data
rf% Paste
= » project data

GeoClipboard™

The "Settings" frame allows us to introduce the basic settings of the program, such as standards and theories of analysis,
the way of proving the safety of a structure, and individual coefficients of the analysis.

The programs not only contain the pre-defined basic Settings for individual countries, but also allow the user to create

user-defined Settings, which can be subsequently used in all GEO5 programs.

The "Select" button allows us to choose an already created setting from the "Settings list".

The "Settings Administrator" button opens the "Administrator" dialog window, which allows us to view and modify an
individual Settings. It is also possible to identify the visible settings in the Settings list. Data in the Settings administrator

can also be exported and imported.
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The "Add to the administrator" button allows us to create user-defined Settings, which are subsequently added to the
Settings administrator.

The "Modify" button enables a quick visualization and editing of the current Setting in the opened program. The title
changes to "Input for the current task" by modifying any of the parameters. Individual analyses are then performed with
this local setting. If this setting is suitable also for other tasks, we add the setting into the "Settings administrator" by
pressing the "Add to the administrator" button.

The "Input for the current task" setting is usually created when importing older data.

The program allows us to specify a value of the minimum dimensioning pressure (by selecting the option "Consider the
minimum dimensioning pressure").

When calculating the pull-out resistance of anchor, bond strength can be inserted as a soil parameter.
Settings of analysis parameters are performed in the "Materials and standards" and "Wall analysis" tabs.

L Pressure analysis

Analysis settings: | Standard - EN 1997 - DA2 Select
settings Consider the minimum pressure
Materials and standards - L
Concrete structures : EN 1992-1-1 (EC2) A Settlpgs =Lb - B : vt
Coefficients EN 1992-1-1: standard e e e e
Masonry (stone) wall : EN 1996-1-1 (EC6)
Add to .
Wall analysis qp e S Input as soil parameter

Active earth pressure calculation: Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0,333

Verification methodology : according to EN 1997

Design approach: 2 - reduction of actions and resistances
2 Anchors
= Verification methodology : Limit states (LSD)
£ ¥ & Edit
A

Frame "Settings"
Geometry

The "Geometry" frame allows us to select a desired wall shape. The selected shape with a graphic hint appears in the left
part of the frame. The shape of the wall can be edited either in the frame by inserting values into the input fields, or on the
desktop using active dimensions.

In case the structure is composed of inclined segments, it is required to enter the ratio of sides of an inclined segment

1:x . A straight structure is specified by entering the value zero.

Defined wall shapes
If the defined wall shapes are not satisfactory for the wall geometry input, the program allows us to enter a general shape
of gravity wall. The general wall shape is entered by coordinates of points, but it is also possible (by pressing the
"Generate general shape" button) to generate coordinates of the structure from an already input predefined wall.

?

General wall shape input

The program allows us to export the geometry of the structure in *.DXF format.
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"Geometry" frame - general wall shape

General Wall Shape

Input of general wall shape in a new task

The program allows us to input general wall shape in two ways:
1. Input of general wall shape using points

Pressing the icon with a question mark on the "Wall geometry scheme" toolbar will create a rectangular shape and the
first structure point [0,0]. A minimum input number of points is 3 (in case a smaller number is input, the program will show
an error message).
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"Geometry" frame - new task

By using the "Add" button, which opens the "New point" dialog window, more structure points are input (it is possible to

input points by clicking on the desktop).

1L 10 AT AANLLYS

Coordinates of points

No. = X[m] Z[m] b Add Graphically Check of wall geometry
1 0,00 0,00 — 4+ @ X The shape of wall is intersecting!
2 0,00 2000 |/ gdit
3 0,40 20| 1
4 0,40 2,60 IF Insert
5 -1,35 2,60
6 -1,35 2,00| | X Remove
7 -0,90 2,00
8 -0,50 0,00

"Geometry" frame - general wall shape input using points

Geometry
w

Input points are being added to the table, and it is then possible to edit them, insert more in between and delete them
using the desired buttons "Edit", "Insert" and "Remove" or by clicking the points on the desktop in the corresponding

mode. Points can be moved right on the desktop by mouse after clicking on the special icon Fal.
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Coordinates of points

No. = X[m] Z[m] & Add Graphically
] ! 0.00 000 = ¢ @ X
2 0,00 200/ |z Edit
Z 3 0,40 2,00
& 040 260 1T Insert
5 -1,35 2,60
5 -1.35 2,00 | X Remove
= ) 20| =
e 0% 0

Geometry

"Geometry" frame- edit points

The maximum inclination of the footing bottom is considered 45° . In case of the wrong inclination of the footing bottom
input, or if the wall shape is intersecting, the program checks the general geometry of the wall and warns the user of an

error. In that case, the wall geometry has to be changed.

Check of wall geometry = Check of wall geometry o
Footing bottom is not set The shape of wall is
correctly! intersecting!

- -

Frame "Geometry" - point input error message

2. Input of general wall shape using general shape generator

The structure defined by the scheme of construction and its dimensions can be taken to the general wall shape input by
pressing the "Generate general shape" button. It is possible to work with the newly generated points and edit the

generated wall shape.
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Current general shape will be replaced?

R [ Pve [ @no |

1,75
1
9 [ [gl Generate general shape
=
Chart of wall geomeh’y Wall geometry

ki = 0,50 |[m] ke =| 0,40 | [m] s1=| 5,00 |[1]
ka2 = 2,00 | [m] k7 =| | tmi s2=| 20,00 |4
k=] 050 [ ko= [l s =
'.':: 0,90 '.::: \
ks = 0,45 [m]

E Note: Value kg (width of bottom part of shank) is computed automatically.

2

19

"Geometry" frame - input of general wall shape using general shape generator

Frame appearance is then changed as in the first case of general wall shape input. It is possible to work with the picture of
the structure as already described.

2,59
1,75
Chart of wall geometry: Coordinates of points
X [m] Z [m] ) Add Graphically
0,00 0,00| » = @ =
0,00 2,00 Edit
L._3] 0,40 2,00
S 0,40 2,59 (¥ Insert
E] -1,35 2,50
(= Remove

L 6] -1,35 2,00

E -0,90 2,00

5 [ 8 -0,50 0,00| «

&) : ,
4,07:1,99 [m]

"Geometry" frame - frame appereance after point input
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Material

The "Material"” frame allows us to enter material parameters. The input field in the upper part of the frame serves to
specify the wall unit weight.

Copyright © 2021 Fine spol. s r.o. All Rights Reserved

If the wall is made from concrete, the program offers two options:

* The "Catalog" button opens the "Catalog of materials" dialog window, where the required material can be
selected.

* The "User-defined" button opens the "Editor of material", which allows us to input the specification of material
parameters manually by the user.

The content of catalogs depends on selecting the relevant standard for dimensioning of concrete and steel structures in
the "Materials and standards" tab.

If the wall is made from stone masonry, material characteristics of masonry units according to the selected standard are
specified in the "Materials and standards" tab:

* EN 1996-1-1 - the strength of masonry units fp , mortar origin and strength of mortar f,,
+ GB 50003-2011 - a type of masonry units, strength grade of stone, strength grade of mortar

If the "User values" button is checked, it is possible for the users to input user-defined material characteristics.

i GEOS 2000+ Graviry Will [CAUsesd\Public\ Dacumenks) HneyGE Q3 Beta Pilizady\Demolt. gu]

"Material" frame- concrete
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'Material" frame - stone masonry
Profile

The "Profile" frame contains a table with a list of input interfaces. After specifying interfaces, it is possible to edit the
thicknesses of individual layers using active dimensions.

Adding a layer is performed in the "New interface" dialog window. The layer can be defined by z-coordinate (measured
from the top of the structure) or by its thickness.

In this frame, it is also possible to enter optional information about the structure location:

» terrain elevation - if the terrain elevation is input, an altitude column for the layers is displayed in the table

* GPS coordinates - if the coordinates are input, it is possible to show a location of the structure on the Google Maps
using the "View on map" button.

The program allows us to raise or lower the top point of a structure in the "Change of terrain elevation" dialog window
and, this way, to move the entire interface while keeping the same thicknesses of individual layers.
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The "Soils" frame contains a table with a list of input soils. The table also provides information about a currently selected
soil displayed in the right part of the frame. If there are more items (soils) selected in the table, the information about

individual soils is ordered consecutively.

Adding a soil is performed in the "Add new soils" dialog window.
The soil characteristics entered in the program are further specified in the following chapters: "Basic data", "Earth pressure

at rest" and "Uplift pressure”.

The data of input soils can be copied within all GEO5 programs using "GeoClipboard".
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Basic Data

This part of the window allows us to introduce basic soil parameters - unit weight, angle of internal friction, and
cohesion. The particular values are obtained from a geotechnical survey or from laboratory experiments. If this data is not
available, it is possible to exploit the built-in database of soils, which contains values of selected soils characteristics. The
rocks characteristics are not listed in the built-in database, these parameters must be defined manually.

Effective or total parameters of an internal friction angle and cohesion are specified depending on the setting in the
"Stress analysis" combo list. Whether to use effective or total parameters, it depends primarily on the type of soil, type of
load, structure duration, and water conditions.

For effective stress, specify the angle of internal friction between the soil and structure, which depends on the structure
material and the type of soil. Possible values of this parameter are listed in the table of recommended values.

For total stress, specify the adhesion of soil to the structure face a .

The associated theory is described in detail in the "Earth pressures" chapter.

Edit soil parameters NG

Identification Draw
Name: Trida F1, konzistence tuha Pattern category :
Gravelly silt (MG), firm consistency GEO v
Basic data ? Search:
Unit weight : 7= 19,00 | [kN/m3] 19,0 Subcategory :
Stress-state : effective v Soils (1-16) v
. . Pattern
Angle of internal friction : Qgf = 29,00 | [7] 26- 32
Y Y Y e
Vv / L
Cohesion of soil : Cef = 8,00 | [kPa] 4-12 /;/ g,//g,;/;f, ;7 s /9//%
. s o
Angle of friction struc.-soil: 8= 12,00 | [7] Y, S Y o -
9 el 0= ' A A
Pressure at rest ? 3 Gravelly silt
Soil : cohesionless v Color:

Uplift pressure ? Background:
automatic v
Calc. mode of uplift: |standard v
Saturation <10 - 90> : 50 | [%]
Saturated unit weight : Tsat = 19,00 | [kN/m?]
Classify Clear OK+ & + OK X Cancel

Dialog window "Add new soils" - "Basic data"

Assign

The "Assign" frame contains a list of profile layers and assigned soils. The list of soils is graphically represented by using
buttons in the bar above the table or is accessible from a combo list for each profile layer.

The procedure to assign a soil to a layer is described in detail herein.

-151/1275 -



GEOS5 2022 — User Guide Copyright © 2021 Fine spol. s r.o. All Rights Reserved

I Frames

|,,.‘ /_.’/‘/’ B Project
o] / — & Settings
= P @ Geometry
._I_‘ — ot = Matesal
|
i / Tile F 1
e f )

pr kesrcsssssmaeaes s e

2,60

Outputs
B Add picture
:::lle:nd s 0
B9 List of pictures
& 2 8
L] R Copy view
Frame "Assign”
Foundation

The "Foundation" frame serves to specify the wall foundation type. The following wall foundation types are available:

* soil from geological profile - the wall is founded on the soil assigned from the geological profile specified in the
"Profile" frame.

* input parameters of contact base-soil - parameters of the contact between the footing bottom and the structure
are specified. The "input angle of friction base-soil" option requires inputting a friction angle y [°] between the
foundation and the soil. The "input friction coefficient" option requires specifying the friction coefficient # [-]. Both
options require inputting the cohesion a [kPa ] between the foundation (base) and the soil.

» strip foundation - strip foundation material is represented either by soil (input in "Soils" frame), or by concrete -
requires inputting the unit weight of foundation material y and parameters of contact base-soil (friction
coefficient f, cohesion ¢, additional resistance F').

* pile foundation - the wall can be founded on one row of piles or two rows of piles, respectively.

The Strip foundation and the pile foundation can be adopted for the wall foundation only if the wall type with straight
footing bottom without jump is selected in the "Geometry" frame. The wall foundation geometry (strip foundation, pile
foundation) can be modified either in the frame by entering specific values into the inputting fields or on the desktop by
using active dimensions.

The input data introduced in this frame influence the actual wall analysis (check for slip) and the bearing capacity of
foundation soil.
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Backfill

Frame "Foundation"

The "Backfill" frame allows the selection of backfills behind the structure.

The analysis of earth pressures with the influence of the backfill is described in the theoretical part of the help: "Influence

of Backfill".
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The "Terrain" frame allows, by pressing the button, to specify the terrain shape. The selected shape with a graphic hint of
input values is displayed in the left part of the frame. The terrain shape can be edited either in the frame by inserting
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values into input fields, or on the desktop by using active dimensions.

The last option in the menu is a general shape of a terrain. In this case, the frame contains a table with a list of terrain
points. The first point with coordinates [0; 0] coincides with the top point of a structure.

The analysis of earth pressures in case of inclined terrain is described in "Distribution of earth pressures for broken
terrain", a theoretical part of the help.
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Terrain

Frame "Terrain"

Water

The "Water" frame allows, by pressing the button, to select a water type. The selected type with a graphic hint of input
values is displayed in the left part of the frame. Water parameters (h;, h; ...) can be edited either in the frame by inserting
values into input fields, or on the desktop by using active dimensions.

The combo list serves to specify whether the influence of water uplift pressure due to different tables at the foundation
joint is considered. The uplift pressure can be assumed to be linear, parabolic, or it may not be considered at all. When
verifying the wall, the uplift pressure in the base of footing joint due to different water tables is introduced in terms of a

special force.

The last option is a manual input of pore pressure both in front and behind the structure. Two tabs, "In front of structure"
and "Behind structure", appear with tables. The table contains the values of pore pressure in front of the structure or

behind it.

The groundwater table can also be specified above the structure or earth profile, respectively - in such a case, the depth
of water is input with a negative value.

The earth pressures analysis with the influence of water is described in the "Influence of water", a theoretical part of the
help.

The program further allows us to specify a depth of tensile cracks filled with water.
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Frame "Water"

Surcharge

The "Surcharge" frame contains a table with a list of input surcharges. Adding surcharge is performed in the "New
surcharge" dialog window. The input surcharges can be edited on the desktop using active dimensions or active objects.

The z -coordinate measured from the top point of a structure is specified (positive direction downwards) when inputting the

surcharge at a certain depth. In case the surcharge is found out of the terrain, the program prompts an error message
before calculation.

A surcharge can be specified as permanent, variable, or accidental. The resulting load action is multiplied by the
corresponding design coefficient according to the type of surcharge. An accidental surcharge with a favorable effect is not

considered in the analysis.
The surcharge effect on the earth pressures analysis is described in the "Influence of surcharge”, a theoretical part of the
help.
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The "Front face resistance" frame allows us to specify the terrain shape in front of the structure and parameters of front
face resistance. The selected shape with a graphic hint of input values is displayed in the left part of the frame. The terrain
shape can be edited either in the frame by inserting values into input fields, or on the desktop using active dimensions.

Combo lists in the frame allow selecting the type of resistance and a soil (from the soils introduced in the "Soils" frame).
The terrain surcharge magnitude and soil thickness (above the wall lowest points) can also be specified.

The resistance on a structure front face can be specified as the pressure at rest, passive pressure, or reduced passive
pressure. The resulting force due to the reduced passive pressure is calculated as a resultant force caused by pressure at

rest and passive pressure multiplied by corresponding coefficients.
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Applied Forces
The "Applied forces" frame contains a table with a list of forces acting on a structure. Adding forces is performed in the
"New force" dialog window. The input forces can also be edited on the desktop by using active objects.

Applied forces represent an additional load on the wall structure, sheeting, or an MSE wall. By using them, we can model
e.g. an anchoring crash barrier, a crash vehicle, load from billboards and hoardings etc. The program doesn’t adjust
applied forces in the calculation in any way except multiplying them with corresponding coefficients according to the

selected load type (EN1997, LRFD).
It is necessary to define external load acting on the ground surface as a surcharge.

g
in Inpwt Bmalss Oipots Setbngs e
m & > o€
t O B-B-ga-m-jov
— S
il STt e S Project
=3 e foets x el Settings
= e & Setos
Neme: Force No, 1 Tt oy @l Geometry
TS fne B = i A = e
b‘ Type of action pemment - ‘]‘l??\" f == B Profle
Bopic poir 30 400 m] Nepa ‘/ =
D tophc. poirt = 200 | fmi / =
Force magnitude . F, = 200 | [Hm] /
o sl ] vl [ ===
Mormert magnitude : M = 400 [Hm/m] | f
2,00
CIR] xoms / e
/
/
/
|
[ =
|
Jase. X s
==
i ]
No | Forcs Nam Typ cn 3 F ™ s as Apglic. pont Lngth
new | odt [er/m] ] [HNen/m] RN/ (K 3 [m) z|m} [m)
b
2
3
S
2
" ; " -
Frame "Applied forces

The "Anchors" frame contains a table with a list of input anchors. Adding (editing) anchors is performed in the "New
anchor" dialog window. The input anchors can be edited on the desktop with the help of active objects.

Anchors can be entered as pre-stressed (not specified, prestressed bars, strand) and non-prestressed (helical,
non-prestressed bars, deadman).

In the case of not specified anchor type, the anchor force is input directly. In other cases, the anchor force is calculated
from the anchor strength, pull-out resistance (soil), and pull-out resistance (grouting).

Computed bearing capacities of anchors are reduced by corresponding safety factor or reduction coefficient, which are
defined in the "Settings" frame, "Anchors" tab.

In subsequent stages the anchor cannot be changed.
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Earthquake

The "Earthquake" frame serves to input earthquake parameters. Directions of input earthquake effects are displayed on
the desktop.

If not provided by measurements, the coefficients k; and k, can be calculated according to EN 1998-5.

The earth pressures analysis with earthquake influence is described in the "Influence earthquake", a theoretical part of the
help.

For the LRFD Verification methodology, it is possible to define coefficients for seismic combinations according to the
AASHTO.
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Frame "Earthquake"

Stage Settings

The "Stage settings" frame serves to input settings valid for a given construction stage.

The selected design situation determines the safety coefficients to be used in the analysis of a given construction stage.
The frame view depends on the selected verification methodology.

Next, the frame serves to specify the pressure type acting on a wall based on the allowable wall deformation. Providing the
wall is free to move, the active pressure is assumed, otherwise, the pressure at rest is used. The third option enables to
load the wall by increased active pressure.

1
Design situation : permanent v

transient
accidental
seismic

Pressure acting on the wall : | the wall can deflect (active pressure) v
the wall can deflect (active pressure)

the wall cannot deflect (pressure at rest)
increased active pressure

Stage settings

Frame "Stage settings”

Verification
The "Verification" frame shows the analysis results. Several computations can be carried out for a single task.
The frame appearance is adjusted based on the selected verification methodology.

» Verification according to the factor of safety or the theory of limit states - the last column in the table allows for
inputting the design coefficients, which multiply the calculated forces. These forces are displayed on the desktop
and are updated for every change of data and setting in the frame.

* Analysis according to EN 1997 - the last column in the table allows us to specify whether the load acting on a
structure is considered to be a secondary one. This is explained in more detail in section "Load combinations".

* Analysis according to LRFD - in this case, the last column is not displayed at all.

The procedure for wall verification is described in the theoretical part of the help.

The computed forces are displayed on the desktop and are automatically updated with every change of input data and
setting. The right part of the frame shows the result of wall verification against overturning and translation. The "In
detail" button opens the dialog window, which contains a detailed listing of the verification analysis results.

Visualization of results can be adjusted in the "Drawing Settings" frame.
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Bearing Capacity

The "Bearing capacity" frame displays the results from the analysis of foundation soil bearing capacity. The stress in the
footing bottom (assumed constant) is derived from all verifications performed in the "Verification" frame. The "Spread
footing", "Spread footing CPT", "Pile" and "Pile group" programs consider all verifications as load cases. In the "Pile
CPT" program, just normal load is used.

B desil

Coeft Verification

=] OVERTURNING :  SATISFACTORY (43 7%]

P SATISTACTORY  (57.4%)
1,000

Frame "Verification"

The frame contains the following analysis options:

Insert bearing
capacity of
foundation soil

Analyze bearing
capacity by "Spread
footing” program

Analyze bearing
capacity by "Spread
footing CPT"
program

Analyze bearing
capacity by "Pile"
program

Analyze bearing
capacity by "Pile
CPT" program
Analyze bearing
capacity by "Pile
group™ program

The foundation soil bearing capacity is input. The eccentricity and bearing capacity
analysis results are displayed in the right part of the frame. The "In detail" button opens a
dialog window that displays a detailed listing of the results.

Pressing the "Run program Spread footing" button opens the program "Spread footing"
which allows us to calculate the soil bearing capacity or settlement and rotation of the
footing. Pressing the "OK" button leaves the analysis mode - the results and all plots are
transferred into the "Gravity Wall" program. The "Spread footing" program must be
installed for the button to be active. The overall length of the wall foundation is input.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program. The "Run program Pile" is available if the wall has a pile foundation (frame
"Foundation"). Pile spacing s is input.

The procedure is identical as if calculating soil bearing capacity by the "Pile" program.

The procedure is identical as if calculating soil bearing capacity by the "Spread footing"
program. The "Run program Pile group" is available if the wall has a pile foundation with
more than one pile ("Foundation" frame). Pile spacing s, a total number of pile rows » and
loading length / are input.

Do not calculate (pile The foundation soil bearing capacity is not calculated.

footing)

The program allows us to specify a shape of stress in the footing bottom.

Visualization of results can be adjusted in the "Drawing Settings" frame.
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Frame "Bearing capacity”

Dimensioning
The "Dimensioning" frame serves to design and verify the reinforcement of the wall cross-section - the cross-section
subjected to dimensioning is selected in the combo list.

* Wall stem verification
* Construction joint verification - depth of a construction joint from the construction top edge is specified

* Wall jump verification
The frame appearance is adjusted based on the selected verification methodology.

» Verification according to the factor of safety or the theory of limit states - the last column in the table allows us to
input the design coefficients, which multiply the calculated forces. These forces are displayed on the desktop and
are updated for every change of data and setting in the frame.

* Analysis according to EN 1997 - the last column in the table allows us to specify whether the load acting on a
structure is considered to be a secondary one. This is explained in more detail in the "Load combinations" section.

* Analysis according to LRFD - in this case, the last column is not displayed.
Calculation of forces and their action on the analyzed cross-section is described here. The wall stem and construction joint
are always loaded by the pressure at rest.

The way to calculate the internal forces in individual cross-sections is described in the theoretical part of this
documentation.

Dimensioning of the reinforced concrete is performed according to the standard set in the "Materials and standards" tab.

Several computations for different reinforcement variants can be carried out. Various design coefficients of individual
forces can also be specified. The resulting forces are displayed on the desktop and are updated with an arbitrary change
in data or setting specified in the frame. The "In detail" button opens the dialog window that contains a detailed listing of
the dimensioning results.

Visualization of results can be adjusted in the "Drawing Settings" frame.
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Stability

"Dimensioning" frame

Pressing the "Stability" button launches the "Slope stability" program. This program allows us to check the overall

stability of the analyzed structure. The button is available only if the "Slope stability”" program is installed.

After completing all analyses, press the "Exit and save" button to leave the program - all data are carried over to the
analysis protocol of the "Gravity wall" program.
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Frame "Stability"

Program Prefab Wall

This program is used to verify retaining walls made of prefabricated blocks.
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The help in the program "Prefab Wall" includes the following topics:

» The input of data into individual frames:

Project Settings Geometry Profile Soils Assign Foundation

Backfill Terrain Water Surcharge Front Face Resistance Applied Earthquake
Forces

Stage Verification Bearing Dimensioning Slip on Stability

Settings Capacity Georeinforcement

+ Standards and analysis methods

* Theory for analysis in the program "Prefab Wall":

Stress in Earth Analysis of Analysis of Foundation Bearing Capacity
Soil Body Pressures Walls

Outputs

General information about the work in the User Environment of GEOS5 programs

* Common input for all programs

Project

The frame "Project" is used to input basic project data and to specify the settings of the analysis run. The frame contains
an input form to introduce the basic data about the analyzed task, i.e. project information, project description, date, etc.
This information is further used in text and graphical outputs.

The frame also allows us to switch analysis units (metric/imperial). Project data can be copied within all GEO5 programs
using "GeoClipboard".

=
Project Copy
» project data
Task: Author: v - B
X Paste
Part: Date: 17.10.2020 = » project data
Description : Project ID:
Customer: Project number:

System of units

System of units: metric v

Project
GeoClipboard™

Frame "Project”

Settings

The frame "Settings" allows us to introduce the basic settings of the program, such as standards and theories of analysis,
the way of proving the safety of a structure, and individual coefficients of the analysis.

The programs not only contain the pre-defined basic Settings for individual countries, but also allow the user to create
user-defined Settings, which can be subsequently used in all GEO5 programs.

The "Select" button allows us to choose an already created setting from the "Settings list".

The "Settings Administrator" button opens the "Administrator" dialog window, which allows for viewing and modifying
individual Settings. It is also possible to identify the visible settings in the Settings list. Data in the Settings administrator
can also be exported and imported.

The "Add to the administrator” button allows us to create user-defined Settings, which are subsequently added to the
Settings administrator.

The "Modify" button enables a quick visualization and editing of the current Setting in the opened program. Modifying any
of the parameters changes the title to "Input for the current task". Individual analyses are then performed with this local
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setting. Should we consider this setting as suitable also for other tasks, we add the setting into the "Settings
administrator" by pressing the "Add to the administrator" button.

The "Input for the current task" setting is usually created when importing older data.

The program allows us to specify a value of the minimum dimensioning pressure (by checking the option "Consider the
minimum dimensioning pressure").

Settings of analysis parameters are performed in the "Materials and standards" and "Wall analysis" tabs.

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge:

Allowable eccentricity :
Verification methodology :

Design approach:

Coulomb

Caquot-Kerisel

Mononobe-Okabe

Calculate as skew

0,333

according to EN 1997

2 - reduction of actions and resistances

administrator

Add to
administrator

Pressure analysis

Analysis settings:  (input for current task) Select
settings v Consider the minimum dimensioning pressure
Concrete structures : EN 1992-1-1 (EC2) 5 . .
Coefficients EN 1992-1-1: standard Settings Coeff. of minimum dim. pressure (6z min=kaoz): k= 0,20 | [-]

Settings

Frame "Settings"

Geometry

The "Geometry" frame contains a table with a list of input structural precast units (blocks) of a wall (the lowest block is
labeled as No. 1). Adding blocks is performed in the "New block" dialog window.

This dialog window serves to define the geometry of a block, parameters of reinforcement (length, anchorage length,
tensile strength and pull out resistance) and material characteristics (self-weight, shear resistance between two blocks,
cohesion). The merge blocks option is used for more detailed block geometry modelling.

The program allows us to add (insert) another block in between two already existing blocks of a structure. Inserting a new
block is performed in the "Insert block" dialog window that complies with the "New block" dialog window.

The input blocks can be further edited on the desktop with the help of active dimensions or active objects - double-clicking
on a structure opens a dialog window with a given block. When using the regime of active objects the visualization of
detailed dimensions must be turned in the "Drawing Settings" frame.

The program makes it possible to export the geometry of a structure in the *.DXF format.
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Profile

The "Profile" frame contains a table with a list of input interfaces. After specifying interfaces, it is possible to edit the
thicknesses of individual layers using active dimensions.

Adding a layer is performed in the "New interface" dialog window. The layer can be defined by z-coordinate (measured
from the top of the structure) or by its thickness.

In this frame, it is also possible to enter optional information about the structure location:

* terrain elevation - if the terrain elevation is input, an altitude column for the layers is displayed in the table
* GPS coordinates - if the coordinates are input, it is possible to show a location of the structure on the Google Maps
using the "View on map" button.

The program allows us to raise or lower the top point of a structure in the "Change of terrain elevation" dialog window
and, this way, to move the entire interface while keeping the same thicknesses of individual layers.
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Soils

The "Soils" frame contains a table with a list of input soils. The table also provides information about currently selected
soil displayed in the right part of the frame. If there are more items (soils) selected in the table, the information about
individual soils is ordered consecutively.

Adding a soil is performed in the "Add new soils" dialog window.

The soil characteristics needed in the program are further specified in the following chapters: "Basic data", "Earth pressure
at rest" and "Uplift pressure”.

Data of input soils can be copied within all GEO5 programs using "GeoClipboard".
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Basic Data

This part of the window serves to introduce basic parameters of soils - unit weight, angle of internal friction, and
cohesion. The particular values are obtained from a geotechnical survey or from laboratory experiments. If these data are
not available, it is possible to exploit the built-in database of soils, which contains values of selected characteristics of
soils. The characteristics of rocks are not listed in the database built, these parameters must be defined manually.

Either effective or total parameters of the angle of internal friction and cohesion are specified depending on the setting in
the "Stress analysis" combo list. Whether to use effective or total parameters depends primarily on the type of soil, type
of load, structure duration, and water conditions.

For effective stress further needs to specify the angle of internal friction between the soil and structure, which depends on
the structure material and the type of soil. Possible values of this parameter are listed in the table of recommended values.

For total stress further needs to specify the adhesion of soil to the structure face a .

The associated theory is described in detail in chapter "Earth pressures”.
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