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Using help

Help window can either be launched by directing through the program menu (items "Help",
"Content") or by pressing "F1" button anywhere in the program. If using "F1" button, the
dedicated page for active program mode or window will be displayed.

These tools can be used for navigation in Help window:

¢ Tree menu - List of the topics organized in the tree structure. Left-button click on the
topic launches corresponding page in the right part of the window. The branches of the
tree menu can be hidden by clicking the symbols "+/-" in front of the topic's name. The
tree menu can be hidden by clicking the button "Hide" in the main toolbar.

e Buttons "Back" and "Forward" - These buttons in the main toolbar allow listing
through pages, which have been recently opened.

¢ Links - The help pages contain links to the related pages. These links are highlighted by
blue colour.

e Index - List of topics organized in the alphabetical order. The index can be displayed
using tab "Index" above the tree menu.

Active page can be printed using the "Print" button in the main toolbar. The printing command
is also included in the context menu of displayed page. The context menu can be opened by
right-button click.

Heading and footing

[7] Page properties Project

[7] Page numbering Toolbar for printing templates
© 3 Thenry v

= Timber = B
& i
Hide Back Print  Options
Corterts | ndex | Search Printing templates @
g Using help " Printing template is able to save checked and unchecked items in the tree menu A
User interf; re— o
: & S::;e"; E;:t:e of the|printing window |for the future work. Any saved template (state of the
= ([J) Inputs and design tree menu) is saved using unique name and can be used in any other project.
= ([ Project data The templates are suitable for saving the structure of the most common
@ Standard selection documents.
= m Section
Cunnectiun . I . . -
[2] Load import The tools for the work with printing templates are organized in the dedicated
= ([ Member toolbar, that is placed in the heading of the tree menu.
Analysis
= QQ] Document prin.ting | Editor _
@ Toolbar Print
H 5 ITempIabE: Diefault v | @ le
£

Active link in the menu window

What's new

This chapter contains changes and new features sorted according to the releases:
e Version 4
e Version 5

-15-



FIN EC - User's Guide © Fine Ltd. 2016

Version 4

The version 4 was released on 31 October 2014. It brings these features:
New program Concrete Fire
¢ Fire resistance of RC members according to EN 1992-1-2
e Determination of temperature in concrete and reinforcement bars
e General combination of actions (normal and shear forces, bending and torsional moments)
e Nominal and parametric fire exposure curves
e Basic and accidental loads, import of loads from file
¢ Analysis according to 500°C isotherm method or Zone method
e Import of projects created in programs "Concrete 2D" and "Concrete 3D"
Fin 2D, Fin 3D
e Members with excluded tension or compression
e Deformation in all points of structure
e Auto save option
e Copy of load case including loads
e Input of loads in the local coordinate system of the cross-section in Fin 3D
Concrete Beam
e Spring supports, internal hinges, analysis nodes
e Tapers
Concrete 2D, Concrete 3D
e Input of effective modulus of elasticity for stress verification
e Stress and deformation diagrams
Loading
e Envelope of wind loads on roof
e Localization based on force (calculation of anchors)
Steel
e Manual input of buckling curve
¢ Plastic analysis of general cross-sections created in program "Section"
e Figure of effective cross-section for class 4
Masonry
o New verification of pillars and walls
e New load template - pillar/wall
e Effective thickness of wall
Other features
e Covering page for graphical documents
e Timber - wood-based materials

-16-
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e Timber Fire — analysis of built-up cross-sections
e Section - import of DXF file

Version 5

Version 5 of the program "Fin EC" was released on 24th March 2015. It contains these new
features:

Enhanced user interface in programs Fin 2D and Fin 3D (spring 2016)
Main improvements of user interface are:
e Graphical input of joints and members in "Fin 3D"
e Context menus for tables and workspace
o Easier selections in the workspace and tables
e Changes in the tree menu
e Easier editing of joints and members
All improvements are described in a dedicated chapter.
Figures in documentation

The figures can be added into text documentation in programs "Fin 2D" and "Fin 3D". These
figures are updated regularly and show already the latest results.

3D interaction diagram

The software "Concrete" contains 3D interaction diagram for cross-sections. The program
shows both 3D view and significant planar cuts.

Column heads

The details of column-slab connection in program "Punching" may be reinforced by column
heads. Several types are available (step, oblique, general shape).

Detail with fin plates in "Steel Connections"
Connection of beam to column or girder with the help of fin plate.
Wind load on canopy roofs
The program "Loading" creates the loading reports for wind on canopy roofs.
Other features
e "Concrete" - choice of reinforcement ductility class
o "Steel" - general built-up cross-section with 4 L-profiles
e New appearance of programs
e Read-only mode

User interface in Fin 2D and Fin 3D

These changes in user interface were made:
Simplification of the tree menu

e Choice of active load case was moved to the heading of workspace. The new position
corresponds to the selection of results in postprocessor.

-17-
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Choice of active load case

The selection of active load case was also added into the input frame in the mode "Topology"
of the tree menu.

e Modes "Edit" and "Delete" can be used both for a work with joints and members. The
edited element is highlighted by grey colour in the workspace.

Properties of absolute joint 3

Absolute joint geometry Outer joint support:
Coordinate system : Displacement in axis 7
Wi [ fixed
Global h v [ fixed
K 0,000 |/ [ml z: [ fixed
Rotation about axis \
¥: 0,000 | /x| [m] x: [ fixed X
¥: [ fixed
Z: 2,350 |fx|| [m
[} Z: [ fixed 4| | & (& (L
Local coordinate system ot the joint
Add Edit Remove r
Spedal Mumber 3 ok Cancel

T
Highlighted joint in the workspace

e The commands for the work with selected items (copy properties, edit supports, add loads
etc.) are located only in the context menu, that can be opened on the workspace with the
help of right mouse button. These tools are available only in cases when some elements
are selected (highlighted by green colour in the workspace).

Delete selected elements (3)
Modify selected elermnents (3] r

Copy properties to selected joints (3)
Edit supports of selected joints (3) %

Cancel zelection

— - . ™ [rawing settings ...

X

Cancel
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Context menu for selected joints

e Tools "Add scissor joint", "Convert joint to absolute" and "Divide members" were
moved to the mode "Tools" of the tree menu. Alternatively, they are located in context
menus for joints and members in the workspace.

e Tables of joint and members are organized into tabs in the bottom frame for the mode
"Topology". Identical solution is used also for tables of joint and member loads and for
several types of combinations in the mode "Load".

o Add =TS Input type Coordinates
# Edit Mumber ¥ [m] Z
% Remaove - | abs. ¥: 0,000 m Z: 0,000 m 0,000

2 |rel to 1; 25,00 %6 from beginning in axis 1 1,625

Tabs with joints and members tables
e Preprocessor and postprocessor were merged into one tree menu

e Design members are sorted into tabs according to the type of material in the part
"Design".
Easy edit of joints and members

Any member or joint can be edit by double-click on the element in the workspace. This
procedure opens corresponding editing window.

Work with selections

Selection of objects was modified according to the rules used in CAD applications. The
selection is done by rectangular area. Dragging from left to right selects objects that are
entirely enclosed in rectangle, dragging from right to left selects objects that are crossed by
rectangle (the rectangle is drawn by dashed line in this case). The selection can be cancelled
completely with the help of the key "Esc" or by the command "Cancel selection" in the
context menu on the workspace. Certain objects can be removed from the selection by
repeated selection with pressed key "Shift".

o <””f R
Mo / .\:R e ]

- T ——

Difference in the dragging from left to right (left figure) and from right to left (right figure)

The behaviour may be changed with the help of the setting "Use Shift to add to selection",
which is located in the tab "General" of the window "Options". If checked, any new selection
cancels previous selection. Adding of new objects to the existing selection can be performed
with pressed key "Shift".
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Also selection in tables was improved. Following shortcuts can be used:
o "CtrI"+"A" - Selects all items in table

+ Selection of range using "Shift" - Range (more following items) can be selected by
clicking on the first and last item. When clicking on the last one, the key "Shift" has to be
pressed.

¢ Addition of items to selection using "Ctrl" - Items can be added to existing selection
with pressed key "Ctrl".

Right mouse button click on the selected items in the table opens context menu with tools for
the work with selected items.

Joints (&) | Members (&)
o Add L TRST ) Joints Profile Length
 Edit Mumber start, targ. Section Material [m]
¥ Remove i ¥ Remove selected (2)
E—m = Copy properties to selected members (2)
3 3 4 Strucha I Edit il f celected bers (2) 4,000
. rofiles of selected members
¥ Down 4 5 Structul : . = % 5,657
O— Edit end conditions of selected members (2)
5] 5 Struchu - - 2,350

Context menu for selected members in the table
Simplified input of joints
Both absolute and relative joints can be inserted using the same tool "Add joint". The joint
entered on the existing member is automatically recognized as relative one. Otherwise, it is
entered as an absolute one. Both types use the supporting method given in the prototype of
joint.
The relative joint can be inserted into the location given by the clicking or the position can be

specified parametrically. The setting "Relative joint according to the prototype" has to be
selected in the prototype properties in these cases.

Joint prototype >

Input method Quter joint support:
Relative node according to the prototyp | || Displacement in axis
¥ W fixed
Relative joint geometry ¥ v fixed

- Z: v fixed
Rotation about axis

Measured from beginning

Units: meters 7 ¥ v fixed X
¥ v fixed
& 0,500 fai] [m] Z: |+ fixed 4 & (& |
Spedial oK . Cancel

Choice of input method for relative joints
Graphical input in the program Fin 3D

The program "Fin 3D" features a new method of graphical input, that corresponds methods
common in CAD applications. The range of functions is identical to existing graphical input in
the program "Fin 2D". It is possible to use snap points and snapping to significant directions.
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"

"
. . " R
-
!

RN A

1
Snap points on a member

Settings for snap points and snapping to directions are located above the input fields in the
bottom part of the tree menu.

Input -
. T
Bo~ 4~
9
¥ | 8,165 [m]
Al Y:| 3,728|[m] |=—

Settings for object snapping

These input fields can be used both for the input of joints and members. It is possible to jump
into input fields with the help of cursor or by keyboard entries "x", "y" and "z". For example,
the expression x0y2z1.3 fills 0 into the input line "x", 2 into the input line "y" and 1.3 into the
field "z".

Input
o &~
il 0,000 [m]
A vii 2,000} [m]
SN 2,350, [m]
ar: |2I | [m]
a: | 130,00 [9]
Pictures

Input fields in the tree menu

The easiest way of entering end point of a member is to specify the member direction by
cursor and specify the length on keyboard. The length will be automatically filled into the field
"Ar". The input has to be confirmed by the key "Enter". The program automatically snaps the
cursor into directions 45°. This behaviour may be changed (switch off or change it to 30°)
using the button nBGn.
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Input E’:
[~ @[~ [E
X:i_ - -1,000; [m]
A Y :: ______________________ 4,000 [m]
"""""" 0 "n'n'n" [m]
™ —
180,00 [D]
Pictures
Add picture

Definition of member direction by the cursor and input of member length with the help of
keyboard

Alternatively, it is possible to use extended options of input fields in tree menu. Input fields "X"
"Y" and "Z" are usable for the definition of the end point with the help of global coordinates,
fields "r" and "a" define the end point by the member length and rotation about the axis y.
Buttons "A" changes whether the input is considered in the global coordinate system or
relatively to the beginning of the member. It is possible to jump into input fields with the help
of cursor or by keyboard entries "x", "y", "z", "r" or "a". For example, the expression "r2ai5"
fills 2m into the field "r" and 15° |nto the field "a"

Edition 2017

General improvements

e New window for printing documents

e Autosave option for all programs

e Support of high resolution screens (UHD, 4K)
Steel, Steel Fire, Timber, Timber Fire

e New function "Beam" for comprehensive analysis of horizontal beams with specified loads.
Fin 2D, Fin 3D

e Display of utilization for all members of the structure

e Merged windows with drawing settings

e Workspace show changes in drawing settings

¢ National annexes for Austria, Slovenia and Bulgaria

e Improved work with tools for manipulation (move, copy, mirror)

e Extraction of member from design group

e Extended options for input of loads
Programs for RC structures

e Support of new standards CSN EN 1992-1-1 Z3 and STN EN 1992-1-1 A1/NA
Concrete Beam

e Improved brief analysis report
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Concrete

e Improved analysis speed
Loading

¢ National annexes for Austria, Slovenia and Bulgaria
Punching

¢ New details "Wall end" a "Wall corner"

¢ General procedure for calculation the factor g

e User-defined value of the factor kmnqax

User interface

User interface of Fin EC respects general conventions of Windows applications. Basic work with
the software is described in part "Main application window". Programs use also these non-
standard components:

e Tables
e Tree menu
e Toolbars
o Active dimensions and objects
¢ Calculator
System requirements
Fin EC supports these operating systems:
¢ Windows XP
¢ Windows Vista
e Windows 7
e Windows 8.1
Minimum hardware requirements are:
e display resolution 1024x768
e USB port (for hardware key)

Main application window

Main application window respects general rules of Windows graphical user interface. It contains
these parts:

Window heading ¢ Heading contains buttons for minimizing, maximizing and closing the
application window. It contains also the name of project file including
complete file directory. Star behind the project name signifies, that the
project was modified since the last saving of the file.

Main menu e The basic menu, that is located at the top of the window. The items in
the menu are sorted into several parts. Part "Data" is a mirror of the
tree menu. Main menu is also accessible using "Alt" key on the
keyboard.
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Toolbars e Toolbars with frequently used commands (documentation printing, view
adjustments).
Tree menu e The main graphical control element, that divides the work into logical

parts.

Workspace e Graphical display of the project.

Frame e Frame is located in the bottom part of the window, it contains control
elements for data inputs.

Status bar e Status bar is placed along the bottom edge of the application window.
Some additional information is displayed there (design standard, cursor
position etc.).

a8 FI EC - Concrete Beam [CAUsers PubicCoosments\Finey Fil EC v FiiklacytDemo0.ibe 4 1 - olEN|
Fie Edi Mmsinpuis Dats Opions  Help 2
- I IR T =1
e I L T I T T e L B A L B ]
= Rewiwe = ::‘ —_I';:'-.=.:I-.J e
] Frogect | 4
e tweny o e predaz e Bzl o prek a2
B Cross-sechion )
fill rimein
WL o
B I foross
O Lomviptudbi| rewl,
B e e,
e Aractusage z i 3B, B8
S
B e A= 3,00 Lagend
o (e irari W
¥ el R o 1
I.SIJ:- [0
&5
Elh-ﬂm-l wt Dagranes | Ermwshopes of deesign baads LLT] v BRE S PASS [N = 5000
Maorsent recucsion: 3 nok e w | [ inchude renf. in compremion
* g L= B St Erdl o Ciamretes Count
e [l In] L] [ o
Hes ¥ 1 |Battem e i P 12 2
B g 3 |pper 4,000 5.0 04 12 1
3 g [ CC) 500 240 12 2
5
| Deren
B Crack sl
M 1992-1-1Caath Rep

Main window: Heading (1), main menu with toolbars (2), tree menu (3), workspace (4), frame

Tree menu

(3)

The tree menu is the main graphical control element of programs Fin EC. It is used for
segmentation of the work into logical parts. The order of items in tree menu respects the
course of the work, users should start at the top of the tree menu and continue in downward
direction. The tree menu is located in the left part of the main application window.
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Input

({8 Project information |

[] Topology

----- [E Generate

----- = Joints

----- * Individualhy
----- (% Add abs.

----- [ Addrel.

----- Scissor joint
..... Edit

----- [= Delete

----- Transfer to abs.
----- (7] Information

Tree menu

Navigation in the tree menu can be done with the help of mouse or keyboard (arrows "Up"and
"Down" for switching between items in the same level, arrows "left" and "right" for switching
from one level to another one). Part "Data" of the main menu contains a mirror of the tree
menu and can be used as an alternative way for navigation.

Dimensioning programs

The tree menu is used also for organizing the particular tasks of the project in the
dimensioning programs. The heading contains buttons for manipulation with tasks (add,
remove). Button "Remove" can be used in more modes (remove active tasks, remove all
tasks of the same type, remove all tasks), the mode selection appears after clicking the
symbol "™ " on the right side of the remove button.

B Add section

== Add member

[=l Remave -

Project
!( Column 3

Tools for organizing the particular tasks
Particular tasks can be renamed by clicking on the task name in the tree menu.

[=I Remove -

Project

7 Beamn 1

Renaming the task

Bottom part of the tree menu contains buttons "Up" and "Down", that can be used for
changing the order of tasks in the project. Button "Check all" verifies all tasks in a batch.
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Tables

Function of tables is to maintain entered data in a transparent way. Data (items) are organized
in rows. Columns display values or properties assigned to the particular items.

Items in tables can be modified using buttons, that are placed in the toolbar on the left side of
the table. The certain item shall be set as active before editing or removing it. Active item can
be set by clicking the left mouse button on the given row or by using graphical selection in the
workspace (only for displayed items). Active item is highlighted by bold font and sign ">"
before the number of the item (first column of the table).

= Add L TIS] Joints End conditions Profile Length
it Mumber | start. targ. Section Material [m]
1 1 5 o—=0 Timber Pi-profie 510 (C24) - coniferous 172
e — | > 2 5 9 o—0 " |Tin 510 (C24) - coniferous 7,172
Up 3 1 g T |Tmber 2x200/40 510 (C24) - conferous 13,000
Down 4 3 17 o—0 Timber Rectangle 510 (C24) - coniferous 1,649
5 3 15 o—0 Timber Rectangle 510 (C24) - coniferous 2,470

Active item in the table

The order of the items in the table can be changed with the help of "Up"/"Down" buttons in
the toolbar in certain cases.

Items selection

The majority of tables is able to store also status "selected" for every item. This status can be
used for batch changes (e.g. removing) or for other following operations (printing only for
selected items etc). Selected items have blue background in the table. Items can be selected
using buttons in the first column of the table (column with the items numbers).

L= =L -] Joints End conditions Frofile Length
Mumber | start. targ. Section Material [m]

1 1 5 o0 Timber Pi-profile 510 (C24) - coniferous 7, 1?2|
2] O——0  Timber Pi-profile
o—0  Timber 2x200/40 510 (C24) - coniferous | 13,000

4 3 17 o—=0 Timber Rectangle 510 (C24) - coniferous 1,649|

5 3 15 o—=0 Timber Rectangle 510 (C24) - coniferous 2,4?D|

Buttons for batch selections, items 2 and 3 are selected
Left upper corner of the table also contains three additional buttons, that can be used for batch
selection:

a e select all items in the table

& e cancel the selection of all selected items

B e invert selection (select unselected items and cancel the selection of selected ones)
Status of selected items corresponds to the display of items in the workspace. Active item is
highlighted in the workspace. Selected items are coloured in green in the workspace, they turn
into red before removing.

Toolbars

Toolbars improve the accessibility of the most important tools ad functions. Toolbars are
usually located in the upper part of the window between the main menu and workspace.
Programs Fin EC use these toolbars:

Files e Basic functions for the work with the project
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Scale e Adjustment of the structure view in the workspace
Selections e Objects selection in the workspace (only certain programs)
Edit e Tools for the work with objects in the workspace (only certain
programs)
Files
Toolbar "Files" contains basic functions for the work with the project:
0= E B B

Toolbar "Files"
The toolbar contains these buttons:

[ New file e Create new project. If there is any opened project in
the program, the window for saving the project will
appear before the start of the new project.

= Open file e Open existing project using standard navigation
window. If there is any opened project in the program,
the window for saving the project will appear before
opening the new project.

I Save e Save current project into the file. If saving for the first
time, the window "Save as" will appear. The target
directory and file name can be specified in this window.

Es Print e Open printing window, the window is opened in the
mode for printing text documents.

Eg Print current view/brief e Open printing window, the window is opened in the
document mode for printing current view or brief documentation
(depending on the program).

Copy into clipboard e Copy current view into the clipboard. The picture can
be inserted from clipboard into graphical editors (Paint
etc.) or text editors (Word, Writer) using shortcut
Ctrl+V.

Scale

Buttons in this toolbar mode are designated for modifications of the structure view in the
workspace (zoom, view move etc).

R QAG ¢ EG

Toolbar "Scale"
The toolbar contains these buttons:

#  Zoomin e Mode for enlargement of the structure view. The mode can
be terminated by clicking the right mouse button.
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]
|

Zoom out

View selected

region

Move the view

View all

Use previous scale

Selections

Buttons in this toolbar change the mode of the graphical object selection in the workspace.

e Mode for reduction of the structure view. The mode can be
terminated by clicking the right mouse button.

e Mode for zooming the selected rectangle of the workspace.

e Pan tool for moving the structure view. Drag & drop
operation.

e Optimizes the scale to see complete structure in the
workspace.

e Sets the last state of the view (before last zoom).

e

L I S

Toolbar "Selections"

[+ [21 [%

The toolbar contains these buttons:

+

5
+-+

0 &

Select via
clicking

Select using a
line

Select using a
rectangle

Select using a
diamond

+ Overhangs in

selections

Mode "Add"

Mode "Remove

Mode "Invert"

Select all

Objects are selected or deselected by clicking on the object.

Objects, that are crossed by entered line, are added into (or
removed from) the selection.

Objects, that are within the entered rectangle, are added into (or
removed from) the selection. The consideration of objects
overhanging the borders is based on the setting "Overhangs in
selections".

Objects, that are within the entered parallelogram (diamond), are
added into (or removed from) the selection. The consideration of
objects overhanging the borders is based on the setting
"Overhangs in selections".

This setting affects the consideration of the objects that are
overhanging the selection area. These objects are included in the
selection if this button is pressed. The setting is effective only for
selections using rectangle and parallelogram.

Mode for selecting the objects. The objects can't be removed from
the selection in this mode, change of the mode is necessary first.

Mode for deselecting the objects. The objects can't be added into
the selection in this mode, change of the mode is necessary first.

Mode for changing the state of objects. It's possible to convert
selected objects into deselected ones and deselected ones into
selected ones. First click on the object adds the object into the
selection, second click on the same object removes the object from
selection

Add all objects into selection.
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[] Deselect all » Deselect all objects.

[# Invert all e Convert selected objects into deselected ones and deselected
objects into selected ones.

Edit
Buttons in this toolbar activate basic modes for the graphical work in the workspace.

= * =

Toolbar "Edit"

The toolbar contains these buttons:
@ Add e Clicking the left mouse button adds a new objects into the cursor position.

Edit ¢ Mode for editing the object properties. Left mouse button click opens a
window with object properties.

= Remove ¢ Clicking the left mouse button removes the objects.

Active dimensions and objects

Active dimensions and objects make the editing of proportions and properties much easier, as
users are able to modify these parameters directly in the workspace.

Active dimensions

Active dimensions can be used for direct change of proportions in the workspace. Active
dimensions are highlighted by the dashed rectangle around the dimension value. The input line
for the appropriate dimension appears after clicking on the active dimension. Entered value
has to be confirmed by "Enter" or by clicking elsewhere in the workspace.

-

— -
& & -
[ ]
]
o
]
=1 S
o = 8
I &
[l
A
[ ]
& & H—"v
==

,I;_ | ﬁl’H tp=30,0

Change of size using active dimension

Active objects

Active objects work in the similar way as the active dimensions. Active objects aren't
highlighted in the workspace, however, the appearance of the cursor changes when crossing
them. The cursor turns into the "hand" shape. Clicking on the active objects opens a window

with properties of the object.
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A

Cursor shape for active objects

Calculator

Certain input lines have extended range of input methods. These lines are indicated by the
button "/=" on the right side of the input line. This button launches a calculator window, which
allows user to calculate needed input value. The calculated value will be transferred into input
line after pressing the button "Enter". Simple formulas can be also entered directly into the
input line. Example: 3*sin(30)+5. The entered formula is calculated automatically when leaving
the input line.

MNew absolute joint

Absolute joint geometry Outer support
. Displacement in axis
¥ 0,000 /| [m] iy
i 25%cos(30) [ JiF
out axis —i_

d

el 7 | B | S JoELjac

ation

T+ & A
=-hBRRRE.

Input line with calculator

Shared parts

Settings

Options

This window contains settings that may change the appearance and behaviour of the software.
Settings are organized into following tabs:

General

This tab contains properties of grid displayed in the workspace. It's possible to specify the
origin and steps both in vertical and horizontal directions. Cursor movements may be limited
only to grid points with the help of setting "Snap to grid".

There is also an option to switch on/off rulers for the workspace.
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-150,0

-120,0

Units

Workspace with rulers

Units and number of decimal places can be specified in this part.

View and Print

These tabs contains settings for changing the appearance of the workspace and figures in the
documentation. These tabs substitutes the window "Drawing settings" that is used in other

Fin EC programs.

The option "Set as default" sets the current settings as default ones for new projects.

General |Units | View | Print |

Grid

Origin Step

= o o
/[ oolwm || w0l m

Snap to grid
(alignment can be temporarily switched by pressing Cirl)

Input window
Rulers

Export into dipboard:

[ ]setas default |

Window "Options”
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About the company

This window can be launched using main menu (part "Options", item "Company..."). Entered
data can be used in heading and footing in final documentation. Entries are organized into
these tabs:

Basic data

Tab "Basic data" contains main identification and contact data of the company. These data can
be used in headings and footings of the documents.

About the company “

Basic data | Company logo | Employees

% Fill in the basic information about your company.
Information you do not wish to provide leave empty.

Mame: | ProGeo [td.
Street: | Ma Strzi 322
Post Code, City: | 14000 Prague 4
Statefreqgion:

Country:

Fhone: | +420263985741 Fam:
Internet: | www.progeo.cz

E-mail: | info@progeo.cz

Cancel

Tab "Basic data"
Company logo

The company logo can be loaded in this tab. The window for loading the logo can be launched
by the button "Add". These picture formats are supported: *.JPG, *.JPEG, *.JPE, *.BMP,
* ICO, *.EMF, *.WMF.

Designers

The list of designers can be created in this tab. The names can be used as entry "Author" in
the window "General project data".
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| Basic data | Company logo | Employees |

If you provide staff details, you will be able to select
them from a list

[John Smith, Dipl.Ing.
M. Baraack

Modify

Remove

| HWok || X cancel |

Tab "Designers”

General project data

Basic project information can be specified in this window. Inserted data can be used in heading
and footing of final documentation. The item "Author" can be filled with the help of list of
designers, that can be specified in the window "About the company".

Job name: | Family house Postoloprty | Author: |Johr1 Smith

Part; | Column B | Date: . 2215 [

Description: | | Project ID: |

Client: | | Archive ID: |

Comment:

ok || ®cancel |

Window "General project data"

Drawing settings

This window contains display settings for the software. These settings can be applied both in
the workspace and in the documentation (options "Drawing settings" and "Output drawing
settings"). The window appearance may vary slightly for these two modes. The main part of
the window is covered by the preview, that shows the final appearance of the workspace.
Bottom part contains options for changing colours of particular objects in the drawing. These
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options are organized into tabs in accordance with the input structure in the tree menu.
Colours can be changed using drop-down menu.

The tab "Global" contains two pre-defined colour schemes: "Black background" and "White
background". Font size can be also defined here.

| Global | Member | Cross-section | Internal forces | Buckiing | Longitudingl reinf. | shear reinf.

Reinforcement

Bars :
Bar filling :
Descriptions :

Dimensions :

Draw
Draw
Draw
Draw

o user-defined

Drawing settings for members

ok || X cancel |

The window is simplified for some modes (e.g. for "Section" tasks) and some parts (tabs or
preview) may be missing. The general work with the settings is identical.
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Cross-section drawing setting n

Grid : Draw M biue W
Grid description : Draw M blue W
Values : Draw

Axes : Draw M blue W
Axes descr, Draw Whiue W
Limit points : Draw M black W
Bars : i uzer-defined  w
Bar filing : Draw & user-defined w
Background : O white W

White background Bladk background
Cancel

Drawing settings for sections
Fin

Project information

This window contains following tabs: "Project", "Standard" and "Analysis".
Project

Basic project information can be specified in this tab. Inserted data can be used in heading and
footing of final documentation. The item "Author" can be filled with the help of list of
designers, that can be specified in the window "About the company".

Standard

This tab contains an option to specify the designing standard including the national annex. The
standard is necessary for the determination of partial safety factors and for creation of load
combinations. Following standards are supported:

EN 1990 e The fundamental design standard for Eurocodes. A range of national
annexes is available for this standard. Combination factors wg, w; and y?
can be specified in the window "Load case edit". The change of
combination factors in the window "Combination properties” isn't

possible.
CSN 73 e The Czech national standard (incl. Amendment Z3/2006) that isn't valid
0035/23 any more. The combination factors can be specified in the "Combination

properties" or in the "Table of combinations". As these combinations
don't meet requirements of Eurocodes, the verification programs may
provide incorrect results.

STN 73 0035 e« The Slovakian national standard that isn't valid any more. The combination
factors can be specified in the "Combination properties" or in the "Table
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General .

The national annex

of combinations". As these combinations don't meet requirements of
Eurocodes, the verification programs may provide incorrect results.

The general standard without pre-defined default values of partial factors.
The combination factors can be specified in the "Combination properties"
or in the "Table of combinations". As these combinations don't meet
requirements of Eurocodes, the verification programs may provide incorrect
results.

"Default EC" creates the combinations according to the fundamental

Eurocode without any national annex.

Analysis

This tab contains options to switch on advanced analysis modules:

2nd order .
analysis

Linear .
stability
Dynamics - .
Eigenmodes

The analysis according to the second order theory (the matrix of initial
stresses is added into analysis). The dedicated items "2nd order
combination ULS/SLS" appear in the tree menu. The analysis is
described in the chapter "2nd order analysis".

The calculation of linear stability. The dedicated item "Combination linear
stability"” appears in the tree menu. The analysis is described in the
chapter "Linear stability". Only in program "Fin 3D".

The dynamic analysis of eigenmodes. The dedicated item "Concentrated
weights" appears in the tree menu. The analysis is described in the
chapter "Eigenmodes". Only in program "Fin 3D".

These modes are disabled as a default, as such types of analysis aren't common part of the

design.

Project | Standard

Standard:
EM 1990
Mational annex

Czech Rep.

ECS - Service dass

Service dass 2

Default «

Project information “

Results

Cancel

Tools

Tab "Standard" of project information

Following tools are available in this part of the main menu:

Measure distance

e Measure the distance specified by two points in the workspace.
Available also with the help of shortcut Ctr/+M. Only in the program
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Selections

Load cases and
combinations

Load

Weight and
painting surface

Continuity
analysis

Abs. joints on
members

Error list

Options

"Fin 2D".

The option "Special selections" is dedicated for an easy selection of
elements according to the defined rules (members with identical
cross-sections, joints with specified load etc.). The item "Saved
selections" opens the window with the list of user defined selections.

The template (list) of load cases and combinations can be loaded or
exported in this part. This tool may be used for an easy transfer of

load case/combination parameters from one project to another. The
file of the template has an extension *.flc.

This tool increases or reduces the load in load cases with the help of
specified multiplication factor. The factor may be applied to all or
selected loads, the tool may be limited to active or selected load
cases. This tool is suitable e.g. for modification of input after the
change of loading width of structural elements.

Calculates the total weight of the structure and the total surface area
of all members

Test that checks whether the structure is divided into more parts or
not. Hidden division into more parts caused by overlapping joints or
members causes collapses during analysis very often. The partial
segments of the structure aren't usually supported in a sufficient way
and the singularity appears in these cases. There is an option to
highlight the certain part of the structure.

Test that checks the coordinates of all absolute joints and compare
them with positions of members. Absolute joints lying on members
aren't connected to the members and may cause the singularity of the
structure. Such joints may be converted into relative ones. This
conversion automatically creates a connection between member and
joint.

Shows the list of errors that appear during the analysis

This window contains settings that affect the appearance of the application window and output
documentation. It contains three tabs: "General", "Outputs" and "Schemes".

General

The frame "Grid" contains the parameters of the grid displayed in the workspace (beginning
and step). This grid can be used for snapping the cursor during the input of structure. The
setting "Snap to grid" has to be switched on in this case. This behaviour can be switched off
(or switched on) temporarily when pressing the key Ctr/ during the input.

The frame "Windows" contains the settings that affect the appearance of the workspace. The
colour schemes set the objects colours (background, members, loads, marks etc.). The
program contains few pre-defined schemes, new ones may be defined in the tab "Schemes".
The button "=>" switches the window into this tab. Both for preprocessor and postprocessor
the rulers may be switched on or off.

Outputs

The colour schemes for documentation (the frame "Print") and for graphical exports (the
frame "Clipboard") may be defined in this tab. The colour schemes set the objects colours
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(background, members, loads, marks etc.). The program contains few pre-defined schemes,
new ones may be defined in the tab "Schemes". The button "->" switches the window into
this tab.

The properties of the figure copied into the clipboard (e.g. with the help of the shortcut Ctr/+C
may be changed here. The properties consist of the figure size, resolution, boundary, heading
etc. This option is available only in the program "Fin 2D".

Schemes

The colour schemes can be added and modified in this tab. The colour schemes may be used in
the workspace, documents and clipboard. The tools for the work with schemes are available
with the help of buttons "Add", "Edit" and "Remove". The active colour scheme (selected in
the list "Display scheme") is shown in the preview in the upper part of the window. The
selection of colours is performed in the bottom part of the window. The colours may be
specified only for user defined schemes (highlighted by italics in the list). Pre-defined schemes

can't be changed.
Options n

General | Qutputs | Schemes

<&
Display scheme: Green hackground W
[ Add [= Remove Edit
r_ﬂ )
ronmen elected: [ light areen v
{
\"hqain:ﬁ__.--' Selected objects in bold
Members
Loads Focused: [ arey 25% v
Internal forces
Reaction To be deleted: | [l red W
Deformation Inserted: M orey-green v
Under cursor: || [l arey 50%: W

Cancel

Input of colours in colour scheme

Import of *.dxf file

This window contains the properties of imported *.dxf file. The left part shows the list of
layers. Certain layers may be disabled for import with the help of corresponding check boxes.
The length unit of original drawing can be specified in the bottom part of the window. The
default selection is done according to the objects dimensions, however, this procedure isn't
accurate for large structures.

-38-



FIN EC - User's Guide © Fine Ltd. 2016

EE] DXF import = B
List of layers & @ i @
1 Columns
| Beams
1 stiffeners
1 Auxiliary
L V
AN
Dimensions : X : {0,000; 8000,000), ¥ : (0,000; 2600,000) [mm]
Dimension unit of imported structure : | mm -
[mm]
[V Draw crosshair OK Cancel

Selection of layers in the drawing

Insertion of structure

When inserting the structure from *.dxf file or from "Generator of 2D structures”, the
insertion point (coordinates of the left bottom corner of the structure in the workspace) and
structure rotation should be specified. The structure may be added to the existing members
(the option "Add to existing structure" or may replace the existing elements (the option
"Replace existing structure").

The inserted structure may be also stored as saved selection. The saved selection is the list of
joints and members, that may be selected in a batch easily with the help of the window
"Saved selections manager". The saved selection is beneficial for cases, when the certain
operation (copy, change of cross-sections, addition of load) should be applied to all elements of
inserted structure. The check box "Insert into selection" is able to create such saved
selection.

The setting "Allow multiple inserting" gives the option to insert the structure more times
into different parts of the workspace.
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S
[t
=
g__
T
S . B meennofER Ll BALpa Ewo L X T 34
= A
'l Inserting method Structure placing l Edit
®)insert as part of existing structure ¥ 0,000 | [m]
substitute current structure by inserted
Z 0,000 | [m]
Mamed selections " 0.00 | [ E
insert into selection Truss T1 W E
£
w I [+] allow multiple inserting cancel || ©
L1
£ 3
E B
(%]

Insertion of structure

Saved selections

The "Saved selections" are suitable for the repetitive selection of joints and members (e.g.
for application of certain operation). The list of selected items is saved in the table using the
uniqgue name. The active selection (highlighted by the mark ">" in the first column) is applied
in the workspace after closing the window with the help of the button "OK". The window
"Saved selections manager" may be launched from the main menu (part "Tools" -

"Selections") or with the help of the button " ** " in the toolbar "Selections".

Addition of saved selection

The input of new selection has to start with the selection of elements in the workspace. After
that, the "Saved selections manager" can be launched. The selection will be saved with the

help of the button "Add".

Administrator of named selections

L+ TIST Mame Joints | Members
# Add 1 (|TrussT1 13 11
EI Remnue » 2 CI:I|I.IIT|I'|S 3 1

[ Cancel current selection for all objects

Cancel

U

Window "Saved selections manager'
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Special selections

"Special selections" are dedicated for the fast selection of structural elements (joints or
members) with the specified properties. The window may be launched from the main menu

("Tools" - "Selections"), using the shortcut Ctr/+L or the button " %" in the toolbar
"Selections". Following parameters may be used for the definition of selections:

Member selections

Loaded in
current load
case

Unloaded in
current load
case

Identical
profiles

Identical
sections

Identical
materials

Identical types

For selected
joints
Between

selected joints
Joint selections

Loaded in
current load
case

Unloaded in
current load
case

Supported

Unsupported

For selected
members

The selection of all members that are loaded in the active load case. This
option may be used for the edit or removal of member loads.

The selection of all members that aren't loaded in the active load case.
This option may be used for the input of member loads.

The selection of all members with the identical member profile (end
conditions, cross-section, member type). This option may be used for the
batch edit of end conditions, member type etc.

The selection of all members with the identical cross-section. This option
may be used for the batch edit of cross-section.

The selection of all members with the identical material.

The selection of all members with the specified type ("Beam" or "Beam
on elastic subsoil").

The selection of all members that begin or ends in the selected joints.

The selection of all members that begin and ends in the selected joints.

The selection of all joints that are loaded in the active load case. This
option may be used for the edit or removal of joint loads.

The selection of all joints that aren't loaded in the active load case. This
option may be used for the input of joint loads.

The selection of all joints that are supported. This selection may be used
for edit or removal of supports.

The selection of all joints that aren't supported. This selection may be
used for input of supports.

The selection of all joints that are lying on the selected members.

The setting "Delete current selection" turns all selected items from previous selection into

unselected ones.
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Special selections ﬂ
Member selections Joint selections
(®) loaded in cur. LC (®) loaded in cur. LC
() unloaded in cur. LC () unloaded in cur. LC
(_)identical profiles () supported
() identical sections {_Junsupported
() identical materials () for selected members

(_)identical types
(") for selected joints
() between selected joints

Delete current selection oK Cancel

Window "Special selections"

Edit profile

This window contains the parameters of the member cross-section and material.
The cross-section may be specified using three different methods:

e The cross-section can be selected from the pre-defined database with the help of
dedicated buttons "Steel", "Timber", "Concrete", "Masonry". The database for any
material contains different shapes of cross-sections (rectangle, T-shape etc.), the input is
done in the window "Cross-section editor".

¢ The shape of the cross-section may be created with the help of the external programs
"Section" and "Sector". These programs calculates all needed cross-sectional
characteristics and transfer them into the analysis. This input method is available after
clicking on the button "Editor".

e All cross-sectional characteristics may be specified numerically in the dedicated window,
that can be launched by the button "User defined".

The input field "Section rotation" is able to rotate the cross-section about the member axis.
This option is beneficial for the design of members, that are loaded in the direction, which isn't
parallel to the main axes (e.g. purlins).

Material can be specified with the help of the pre-defined database in the window "Materials
catalogue" (button "Catalogue") or can be specified numerically (button "User defined").

The cross-section and material may be copied from the existing member using the button
"Load from structure".

The cross-sectional characteristics are described in the theoretical chapter "Cross-sectional
characteristics".
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Edit profile H

Section
o Section type:
Steel Timber
Concrete Masonry
User defined Editor
Edit input

Section rotation:

o= o,00 | [
Timber obdélnik 200x220
A = 44,0E4+03 mm? P = 340,0 mm
I, = 177E+06 mm* I; = 147E406 mm*
Material
Catalogue C24 - coniferous
Eg,mezn = 11,00E4+03 MPa Gmesn = 620,0E+00 MPa
User defined | o4 = 5,000E-05 1K v = 4,20 kijm?

Read from structure

Cancel

Window "Edit profile"

Drawing settings

The window "Drawing settings" contains the settings that affect the display of the structure
in the workspace. The window contains two tabs in the upper part: "Structure topology and
loading" and "Results" (post-processor only). The bottom part contains settings, which
affects both display of structure and results:

Load, internal forces and deformation only on selected members e Displ
ays
loads
inter
nal
force
s and
defor
matio
ns
only
for
selec
ted
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mem
bers

(highl
ighte
d by

green
in the
work
space

Show units for load, internal force and deformation values e The
value
s of
loads

force
s and
defor
matio
ns
are
displ
ayed
inclu
ding
corre
spon
ding
units
Correction of display size for load, forces and schematic deformations e Modif
ies
the
size
of
displ
ayed
diagr
ams.
This
settin
gis
suita
ble
for
cases

when
the
defau
It
view
does

n't
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provi
de
reada
ble
result
S.

Text size e Modif
ies
the
font
Size
in the
work
space

Size of support symbols e Modif
ies
the
size
of
supp
ort
mark
s and
symb
ols of
end
condi
tions
for
mem
bers
in the
work
space

Structure topology and loading
Part "Common" contains following parameters:

Global coordinate system e Shows the
axes of the
coordinate
system in
it's origin

User coordinate systems e Shows the
axes of the
coordinate
system in
it's origin

Draw grid e Shows the
snapping
grid for the
input of
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Next group of settings relates to joints and members:

Numbering

Symbols

Supports

Numbering

Local axes

End conditions

members
and joints.
The
properties
of the grid
are located
in the
window
"Options".

Shows the
numbers of
joints
Shows the
symbols of
joints, that
differentiat
e the
absolute
and
relative
joints
Shows the
support
marks

Shows the
numbers of
members

Shows the
local
coordinate
systems of
members.
The
orientation
of local
axes is
important
for the
input of
load.

Shows the
style of
connection
s to the
start and
end joints
of
members.
There are
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dedicated
symbols
for pinned
and special
(e.q.
spring)
connection
s. The
fixed
connection
isn't
highlighted
by any
symbol.

Beginnings e The
beginning
of the
member is
highlighted
by the
arrow. This
informatio
n is helpful
for the
input of
entities
like
relative
joints or
loads.

Sections e Shows the
Cross-
sections of
members

Equalize cross-sections (Fin 2D only) e Equalizes
the size of
displayed
Cross-
sections.
This
setting is
helpful in
structures
with
significant
differences
in cross-
sections
dimensions
(e.qg.
combinatio
n of thin
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Scale (Fin 2D only)

Last part affects the display of loads:

Draw joint load

Draw member load

Equalize force load

steel and
massive
concrete
Cross-
sections),
as some
Cross-
sections
wouldn't
be
recognizabl
e.

This value
is used as
a size
multiple
for
displayed
Cross-
sections.

e Shows
joint
loads

¢ Shows
memb
er
loads

e The
loads
can be
equali
zed
using
this
setting
. This
is
helpful
in
struct
ures
with
signific
ant
differe
nces
in load
values
, as
some

-48-



FIN EC - User's Guide © Fine Ltd. 2016

loads
would
n't be
recogn
izable.

Hatching of loads e This
setting
fills
the
display
ed
load
with
vertica
[
hatchi
ng
includi
ng
orient
ation
arrows

Drawing settings

Structure topology and loading  Resylts
Common
[ Global coordinate system [ User coordinate systems [ Draw grid
Joints Members
[ Mumbering [v¥ Supports [ Mumbering [ End conditions
[ Symbaols [ Coordinate systems [ Local axes [ Beginnings
[ Sections
Structure loading Drawing method of loading
¥ Draw joint load [ Draw description [ Equalize force load
[¥ Draw member load [ Draw description [V Hatching of loads
Common
[ Load, internal forces and deformation only on selected members
[ Show units for load, internal force and deformation values
Correction of display size for load, int. forces and '
schematic deformations:
Text size: '
Size of support symbols: '
smallest default laroest
: QK Cancel

Window "Drawing settings"
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Results

This tab is available only for the part "Results" of the tree menu (post-processor). The
displayed quantities can be switched on or off with the help of corresponding check boxes
here. The description style can be selected for every quantity:

No description e Shows
only
diagra
m
withou
t any
display
ed
values

Describe e Shows
also
values
of
corres
pondin
g
quanti
ty

Highlight maxima e Shows
diagra
m and
values
of
corres
pondin
g
quanti
ty. The
memb
er,
which
shows
the
extre
me
value
of the
quanti
ty, is
highlig
hted.

The internal forces can be displayed relatively to the member or cross-sectional coordinate
system:

Internal forces in member coordinate system e The
inter
nal
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force
s are
displa
yed
in the
local
coord
inate
syste
ms of
mem
bers
(axes
descr
ibed
2,3),
witho
ut
any
consi
derati
on of
Cross
sectio
n
rotati
on.
The
gravit
y
load
cause
S
only
bendi
ng
mom
ent
My in
these
cases

Thes
e
value
S are
suita
ble
for
check
ing
the
globa
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I
beha
viour
of
the
struct
ure.

Internal forces in coordinate system of cross-section e The
inter
nal
force
s are
displa
yed
in the
local
coord
inate
syste
ms of
Cross
sectio
ns
(axes
descr
ibed
Vi z),
which
respe
ct the
rotati
on of
the
Cross
sectio
n.

The

gravit

y

load

is

divid

ed

into
two
comp
onent

S

(e.qg.

mom

ents

-52-



FIN EC - User's Guide

© Fine Ltd. 2016

My
and
M)
in
these
cases

Thes
e
value
s are
impor
tant
for
the
analy
sis of
partic
ular
mem
bers.

Deformations can be displayed using defined scale (option "Scale") or the scale can be select
by the software automatically. This way provides clear view in all cases (option

"Schematically").
Part "Hatching" contains following settings:
Hatching of internal forces

Tabulate int. forces and deformations

Drawing method of deformations

Fills the
displayed
diagrams
of internal
forces with
vertical
hatching

Shows the
values of
internal
forces
along
diagrams
(between
maximum
values),
the
maximum
distance
between
two values
may be
also
specified

e The option

"Schemati
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cally"”
displays
deformatio
ns are
displayed
with
respect to
the
readability
of results,
no scale is
used. The
option
"Scale"
displays
deformatio
ns in given
scale.

The bottom part of the window contains shared settings, which are described in the chapter
"Drawing settings".
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Drawing settings X

Structure topology and loading  Results

Internal forces [Mass input ]

Internal forces in member coordinate system
[ N -Axial force

[~ Vg -Shear force

[ VW3 -Shear force

[~ Mgz -Bending moment

[ Mz -Bending moment

[~ My -Torsional moment

For thin-walled steel cross-sections

[ Describe

I Describe

I Describe
Hatching

¥ Hatching ofinternal forces
[¥ Tabulate internal forces and deformations
[ Walues in tabulation points

Maximum section length:

Common

schematic deformations:

Text size:

Size of support symbols:

]

Correction of display size for load, int. forces and

-

-

smallest

v Deformation
Description:

¥ iy v
T ~

Schematically

]

Draw:

Reaction

W Fy
W M,

M Fy
M My

Description:

Contact stress

[ Contact stress 2
[ Contact stress 3

[ Load, internal forces and deformation only on selected members
[ Show units for load, internal force and deformation values

default

: [8]'4 Cancel

v Fz
v M

Describe -

Wy W w,
Py v oy

Describe A

laraest

View manager

Tab "Results”

The style of drawing in the workspace and list of displayed quantities can be saved as a
template with the help of the "View manager". Such template may be restored again. The
templates store settings from the window "Drawing settings". The workspace contains
dedicated toolbar for the work with view templates.

- 4 @ Al

>4 b F

Toolbar for the management of view templates

The toolbar contains the button " ® " for saving the new template, list box for restoring the
existing view template and the button "E", that launches the window "View manager". This
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window contains tools for editing or deleting view templates.

Reaction fixed
IF per me..., fixed
IF per sect... fixed

Picture manager H
Mame Type Diescription (=] Remove
Mone fixed Mo results displayed Fropert.
All fixed All courses displayed
Deformation  fixed Deformations displayed Up

Mumbering  user def...

Reactions and contact stress dis...
Internal forces per member displ... Down
Internal forces per section displ. ..

Close

Window "View manager"

Conversion of relative joint to absolute

This tool is suitable for the conversion of relative joint into absolute one. After this conversion,
the position of this joint may be changed in any direction (position of the relative joint may be
changed only in the direction of the reference member). This tool can be activated by the link
"Convert to abs." in the part "Joints" of the tree menu. After that, conversion is done by
clicking on the joint in the workspace. There are two ways, how to convert the joint:

¢ Divide reference member in joint - the reference member will be divided into two
parts, the joint will be the reference joint of both parts

e Do not divide reference member - the reference member remains untouched, the
converted joint won't be connected to the member

Convert rel. joint 17 to abs. H

Converting method

(® divide relative member in joint
Relative member will be divided into two;
newly created ends will be connected to

() do not divide relative joint
Relative member will be not connected to
absolute joint, Absolute joint lying on

oK Cancel

Window "Convert relative joint"

Brief example of the conversion

In the first case, joints 2 and 4 are the relative joints placed on top chords. Their position is
automatically changed after the change of Z-coordinate of the apex. The truss is still duo-

pitched.
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Modification of truss with relative joints

In the second case, joints 2 and 4 were converted into absolute ones, reference members were
divided into two parts. The truss shape was changed into hipped one after the change of Z-
coordinate of the apex, as the position of relative joints is defined by the coordinates.

N7

Modification of truss with divided reference members

The last case shows the joints 2 and 4 that were converted into absolute ones without any
division of reference members. The shape of truss is similar to the first case after the change
of Z-coordinate of the apex, however, webs aren't connected to the top chords any more.

Modification of truss without any connection between reference members and joints

Cross-section editor

The member cross-section can be modified in this window. The upper part contains library of
available shapes (range differs according to the material and cross-section type). Dimensions
or profile type can be entered in the table in the left part of the window. The meaning of
dimensions is shown in the cross-section view in the right part of the window.

"Information" button in the left bottom corner shows complete list of cross-section
characteristics.
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L LOOTI

Cross-section description bt

I-cross-section 150x300 ' i
[ ]
d:'J:—

=

Cross-section dimension

cross-section height h 300,0 mm

top flange width 150,0 mm
bottom flange width 150,0 mm
stem thickness 12,0 mm
top flange thickness 15,0 mm
bottom flange thickness 15,0 mm

ok || X cancel

Window "Cross-section editor"

Materials catalogue

This window contains the database of structural materials. The database is sorted according to
the type of material (left list). Right list contains the corresponing strength grades for the
selected material type.

The complete list of material characteristics for selected grade can be opened using
"Information" button.

Stainless steel EM EM 10025 ; Fe 430
Timber EC 5 EM 10025 ; Fe 510
Timber EC 5, Czech Republic prEM 10113 : Fe E 275
Timber EC 5, Slovakia prEM 10113 : Fe E 355
Concrete EC 2 EM 10210-1: 5 235
Wood-based materials EM 10210-1: 5 275
Masonry EC & EM 10210-1: 5 355

Information [ oK || = cancel |

Window "Materials catalogue"

Calculation of C1 and C2

The subsoil constants C; and C2 may be calculated with the help of following inputs:

Deformability e The modulus of deformation. It's a subsoil parameter, that can be

-58-



FIN EC - User's Guide

© Fine Ltd. 2016

modulus
Poisson's ratio
Acting width

obtained from tests.

The dimensionless value from interval (0;0.5). Subsoil parameter.

The width of structure, that is in contact with the subsoil. This value is

usually equal to the cross-sectional width, however, may be different
for structures with additional parts between the member and subsail.

Ratio H/b

The ratio between the depth of deformation zone and the acting

width. The deformation zone is the layer of subsoil, which is affected
by the deformation caused by the member. The value is usually
between 1.5 and 5.0.

The calculation of Winkler-Pasternak constants is described in the chapter "Subsoil model".

Calculation of C1 and C2 ﬂ
Calculation parameters:
Deformability modulus; Edef = 40,00 | [MPa]
Poisson's ratio: v= 0,30 | [-]
Acting width: b= 1000 | [mm]
Ratio H/b: ¥ = 4,00 | [-]
H: deformation zone depth
Cancel

Window "Calculation of C1 and C2"

Division

This tool divides the member into identical parts with the help of the relative joints. These
inserted joints may be used for input of point loads or for connection of another members. The

tool is launched in the mode "Members" -

"Divide" of the tree menu. The number of parts

has to be specified in the dedicated window. The number of inserted joints is smaller by 1

comparing to the number of parts.

Civision of memb... “

Division parameters

Count of parts: 2

Cancel

Window for the input of number of parts

The relative joints are added after closing the window by the button "OK".

ﬁb 1

ﬁﬁ::;:u

Member before and after using the tool "Divide"

a

The tool "Conversion of relative joint to absolute" has to be also used if the member
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should be divided into more individual members (e.g. for input of different cross-sections).
Inserted relative joints will be converted into absolute ones with the help of this tool.

Copy properties

This tool is able to copy properties of the sample member to the selected members. The
fundamental condition is, that the structure contains at least one selected member (highlighted
by the green colour in the workspace). The frame for the input of sample member appears in
the bottom part of the window after running the tool in the part "Members" "Selected" "Copy
properties". The choice has to be confirmed by the button "OK". The choice of sample
member is possible also by clicking on member in the workspace.

' Select sample member for transfer of properties
Click on member or enter its name

Text entry Member:

Sample member;

00w L fd s | T
‘ <

Transfer of member properties

oK Cancel

Selection of sample member in the bottom frame

The properties, that should be copied to the selected members, can be selected in the
following window. It is possible to copy cross-section, material, end conditions, member type
and load applied to the member.
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Selection information:

Count of selected members: 1 Sample member: 4

Member profile:
[¥]Section and material  obdélnik 200x220, C24 - coniferous

|:| Section rotation 0,00 =

Member type:
[+ Member type beam - in tension and compression

End conditions:

7 o
Beglnnlng : v, :foved

[]End : V5 ficed

Shear effect in section:
[ ] shear effect Member without shear effect

Member load:

[ ]Load Current load case
®) il load cases

Maintain existing load

Window "Copy properties"

Align

This tool aligns structural elements into the specified line. The tool may be applied to joint,
member or selected elements. One of these three modes has to be selected in the first window

"Topology adjustment - align".

Align Preview
() jaint

() member

(@) zelected jointz and members

g

Wok | & cancel |

Selection of tool mode

Selection of elements
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The input of alignment line follows after running the alignment tool. The line is defined by two
points, these points may be specified by coordinates or by choosing the existing joints. The
selection of joints may be done by clicking in the workspace or with the help of input lines in
the input frame.

set axis end point
Click on joint, enter its name or random coordinates

Text entry Joint: ¥ [m]: Z [m]:
9 2,600 2,600

Axis end paoint:

[ <

Ok Cancel

Topology adjustments - align

1
2
3
4
3
o
7
5]

Selection of joint in the input frame
The joint of member for alignment will be selected in a similar way.
Alighment parameters

The window contains an option to modify the position of alignment line and also select the
mode of manipulation.

Align selected joints and members to a straight [... H

Information:
Total joint count 20 Total member count: B
Count of selected joints: O Count of selected members: 1

Alignment method:
Selected joints End joints of selected members

Alignment parameters:

Alignment line: (distance of point 0,80 m)
¥ [m] Z [m]
1st line point: 2,600 2,600
2nd line point: 2,600 1,800

Alignment method to a line:

Align to a line by retaining coordinate W

Cancel

Alignment of selected elements
Following modes are available for joints:
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Align to a line
by retaining
coordinate Y

Align to a line
by retaining
coordinate Z

Align to a line
by setting
coordinate Y

Align to a line
by setting
coordinate Z

Align to a line
by .
perpendicular
line lead
through joint

Align to a line
in distance
from the first
point

Align to a line
by retaining
coordinate Y

r-J

Alignment of joint into point lying on alignment
line. The horizontal coordinate Y of the new
position is identical to the coordinate of
original position.

Alignment of joint into point lying on alignment
line. The horizontal coordinate Z of the new
position is identical to the coordinate of
original position.

Alignment of joint into point lying on alignment
line. The horizontal coordinate Y of the new
position is specified by the user.

Alignment of joint into points lying on
alignment line. The horizontal coordinate Z of
the new position is specified by the user.

Alignment of joint into point lying on alignment
line. The new position is the closest point on
the line (measured from original position).

Alignment of joint into point lying on alignment
line. The position is given by the distance from
the first specified point of the alignment line.

selected elements:

Alignment of start and end joints of the
member (or selected joints, end joints of
selected members) into points lying on
alignment line. The horizontal coordinate Y of
the new position is identical to the coordinate
of original position.
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Align to a line
by retaining
coordinate Z

e Alignment of start and end joints of the
member (or selected joints, end joints of
selected members) into points lying on
alignment line. The horizontal coordinate Z of
the new position is identical to the coordinate
of original position.

Align to a line e Alignment of start and end joints of the

by member (or selected joints, end joints of
perpendicular selected members) into points lying on
line lead alignment line. The new position is the closest

through joint point on the line (measured from original

position).

Loading

This mode of the tree menu contains tools for input and edit of loads in the structure.
Following types of loads are supported:

¢ Forces and bending moments - The fundamental types of loads, supported are several
types of linear load and also point loads.

o Deformations of supports - The option to specify enforced deformation of supports.
This load can be added only into joints with defined support. The input is permitted only
for load cases with code "Deformation".

e Warming or cooling of structure - The exposition of members to thermal changes. The
input is permitted only for load cases with code "Thermal".

This mode is divided into following parts in the tree menu:
e Load cases - Input of load cases and their properties
o Loads - Input of particular loads into existing load cases
e Combinations - Mutual action of individual load cases in given design situations

The input frame in the bottom part of the window contains a drop down menu "Active load
case", where the load case displayed on the workspace can be selected. The identical choice is
also available in the heading of the workspace. The list of available load cases has to be
specified in the part "Load cases" first. The bottom frame also contains tables of member and
joint loads for the active load case. These tables are organized into tabs. The input and
modifications of member and joint loads are described in the chapter "Loads", such work can
be done easily with the help of tools in tree menu or in context menus in the workspace.
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Mode "Loading" of the tree menu

Load cases

Load cases are suitable for merging the loads, that have the same basis with regards to the
standard and appear in the same time. Examples are self-weight of the structure or snow load.
The loads, that have different properties according to the standard (e.g. permanent and
variable loads), cannot be included in one load case.

The list of load cases for the project can be specified in this part. The toolbar for load cases
input is located on the left side of the table of load cases. Available are tools for insertion of
new load case, for load case edit and removing.

1 @ LS Load case Load factor
Edit MNumber Mame Code Type Category Sup | ThInf E wp w w2
1 |G15elf weight Self weight|Permanent [default input] 1,35| 0,90 0,85
= Remove 2 |32 Roofing Force Permanent [default input] 1,35/ 0,90 0,85
Up 3 ||G3 Ceiling Force Permanent [default input] 1,35| 0,90 0,85
¥ 4 54 Snow Force Short-term variabl Snow load - other n| 1,50 0,50/ 0,20 0,00

Add a new load case

The general properties of the load case are organized in the window "Load case edit". The
load case name, type, load duration and combination factors may be specified in this window.
Insertion of loads into these load cases is described in the chapter, that belongs to the part
"Load" of the tree menu.

If the loads in the certain load case should be displayed in the workspace, it is necessary to set
this load case as an active one in the list box in the heading of the workspace.

= @ Inital v | T&| Active load case |W5 force -short-term variable wind load - Fu:ulzl =
@l N 0,000 2,000 4,000 000 [MA]
ol e e e bbb 1 G Self weight - Self weight .

a - 33 Ceiling - Force k
ot R 154 Snow - Force

g . W5 force -short-term variable wind load - Force

- [
KRR - T
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Choice of the active load case

The list of load cases and combinations may be transferred between projects with the help of
the *.flc templates. The tools for the import and export of templates are included in the main
menu in the part "Tools" - "Load cases and combinations".

Theoretical background is described in the chapter "Load cases".

Loads

The load applied to the structure can be specified in this part. The loads can be assigned both
to members and joints. Such loads may contain forces and bending moments (load cases with
the code "Force"), heating/cooling of structure (load cases with the code "Thermal") or
deformations of supports (load cases with the code "Deformation"). The load is connected to
the element, it means that the change of joint or member position causes the change of load
position. Removal of element causes the removal of load. The load is added into the load case,
that is selected in the heading of the workspace. It isn't possible to insert any load into the
load case "Self-weight", as this load case contains only automatically generated load induced
by the weight of the structure.

Theoretical information regarding load is here.

= | @ Initial v | F| Active load case || W5 force -short-term variable wind load - F|:||E| P
W 0,000 2,00 4,000 £,000 [MA]
@& ~

colee b b b o1 |G Self weight - Self weight .
q -Emmzizzuiilqgllll'
L I CEiliI’IQ'FDFEE .

154 Snow - Force
W5 force -short-term wariable wind load - Force

Choice of the active load case

2,000

@ ?
oo

The drop down menu "Active load case" is also placed in the heading of the bottom input
frame in mode "Load" of the tree menu.

The load may be added (and modified or deleted) into the structure using two different ways:
graphically in the workspace or numerically with the help of the load table in the bottom part
of the window.

Graphical modes

The load may be inserted/modified/removed graphically by clicking on the corresponding in the
workspace. The tree menu has to be set into the appropriate mode.

=l Load
----- () Load cazes
..... D Load
J Add joint load
A Add member load
{4 Editload
A% Delete load
----- ) Combinations

Modes for the work in workspace

The window "Prototype of joint/member load" appears when starting the graphical input of
load. This window contains properties of load that will be applied to defined element. This
window is moved into the bottom frame of the application window after the confirmation of
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input by the button "OK". It is possible to define loaded elements in the workspace after the
input of load prototype. The prototype properties may be changed arbitrarily in the bottom
frame during the input of loads.

For editing the load, it is necessary to switch the tree menu into the mode "Edit load". After
that, the dedicated window "Joint load properties" or "Member load properties" with load
properties appears after clicking on the joint or member.

As an alternative way to functions in the tree menu, it is possible to use tools in the context
menus for joints and members in the workspace. These tools bring an option to work with load
also in the part "Topology" of the tree menu. The context menu fr a joint or a member can be
opened by clicking on the element by right mouse button.

Edit member 2
Delete member 2

Divide member 2

Add load to member 2

w Edit load at member 2 %

Delete load at member 2

fu]
1 ™ Drawing settings ...
x

Cancel

Tools for a work with loads located in the context menu for a member

Work with load tables

Joint and member loads may be also added with the help of the load tables that appears in the
bottom part of the window in mode "Load" of the tree menu. Tables contain a toolbar with
buttons "Add", "Edit" and "Remove". The new load has to be specified in the window "New
joint/member load". Not only the load values, but also the number of an element has to be
specified in this window. The load will be applied to the structure using the button "Add", the
input can be finished by the button "Cancel".

Y } New joint load X
Active load case | Q3 Load Case 3 - Force hd Load values Preview
Joint load (1) |Member load (2) Forces Moments
o Add oo & nt Fx 0,00 | [l My 0,00 | (kiim] $+Fz g% +M,
Edit ¥ 1 1 . - —_— s
+ Fy: 0,00 |[0] My 0,00 | [khurn] AF +y of My
X Remave Fz: -3,00 [N Mz 0,00 | khm] & Mg
Joint number: ] Cancel
1
3 kg

Choice of joint number during load input

The existing load in the table may be modified with the help of the double-click on
corresponding table row. Alternatively, single click (this click sets the load as an active one and
highlight it by the bold font) and button "Edit" may be used.

-67-



FIN EC - User's Guide © Fine Ltd. 2016

Input and edit in a batch

The load may be also inserted or modified in a batch for selected joints or members
(highlighted by the green colour in the workspace). The context menu opened in the
workspace contains tools for batch work with loads in these cases. It is possible to add new
loads, edit loads with same values or delete loads.

Delete zelected elements (2)

Modify selected elements (2] »

Copy properties to selected joints (2]
Edit supports of selected joints (2]

Add load to selected joints (2] %

Cancel selection

Drawing settings ...

> Cancel

Input of load for selected joints

Alternatively, it is possible to modify or delete selected loads in load tables in the bottom frame
(visible in the mode "Load" of the tree menu). These tables also contain context menus with
appropriate tools.

Active load case | G2 Roofing - Force -
o Add B & B Member Load type Orientation | | ‘
# Edit '¥ Remove selected (2) !
X Remove II' ‘m Edit selected loads (2]
| 3 |C0nt|nuu:uus f'or|GIu:u|:uaI z | 0, 1IZI| | |

Context menu for selected member loads in the load table

Values of all or selected loads may be also multiplied by specified factor. This option is suitable
for example in case that it is necessary to change the loading width of the member. This option
is included in the main menu in the part "Tools" - "Load". This operation may be applied to
active, selected Or all load cases in the structure.

Joint load properties

This window contains the values of joint load. The range of values differs according to the code
of the active load case.

Forces and moments can be specified in load cases with code "Force". The input of forces and
moments is done separately for directions according to the main axes of the global coordinate
system. The orientation of positive values is displayed in the figure in the right part of the
window.

For load cases with the code "Deformation", the deformation of the support may be specified.
This load can be applied only to joints that are supported in corresponding directions.
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Load values Preview

Forces Moments F
7

o [_omwt e _omes  F
Fy

AT f Ga

s
|;

Window "Joint load properties"

Member load properties

This window contains the properties of member load. The range of values differs according to
the code of the active load case.

Forces and moments can be specified in load cases with code "Force". For load cases with the
code "Temperature", the uniform or non-uniform warming/cooling can be specified.

The right part of the window contains the figure that shows positive orientation of inserted
load.

Load values Preview

Type: |trapezoid on part of member

Orientation: |Dn projection in direct, of gl. Z-axis

o | st o | 2000
B sl & | somm

ok | ® cancel |

Window "Member load properties”

Following load types are supported:

Individual force

Type "Individual force" is the point load that acts in given position elsewhere along the
member length. This load may represent e.g. reaction from supported beam. The input
consists of load position and load magnitude including correct orientation.

A\ L AN

Point load in the middle of the single beam

Individual moment
The type that is similar to "Individual force", however, the member is loaded by bending
moment.
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Distributed on entire member

This type represents linear load with constant value along the whole member length. This is
the most common member load. The load value and orientation has to be specified for this

type.

Linear load on bottom chord
Trapezoid on part of member

Almost arbitrary linear load can be created with the help of this type. The load is given by the
values at the beginning and end of load. It means, that this type may be used for input of
constant, trapezoidal or triangular load. The position is given by the load length and distance
from the member beginning.

Examples of trapezoidal loads

Load orientation
Following options may be used for the definition of load direction:

Orientation e The load acts in the member direction.

along local axis

1

Orientation e The load acts perpendicular to the member, the load is in the horizontal
along local axis direction for angle a=90°.

2

Orientation e The load acts perpendicular to the member, the load plane is vertical.
along local axis The angle @ may change the orientation of the load in this plane.

3

Orientation e The load acts everytime in the direction of the global axis, without any
along global respect to the member direction. The load has to respect orientation of
axes X,Y,Z axes. E.g. gravity load has to be specified as a negative value, as

gravity acts against the direction of the global axis Z.

On projection in ¢ The load acts always in the direction of the global axis, without any
the direction of respect to the member direction. The length of load is equal to the
global axes X,Y,Z length of member projection to the corresponding global axis.
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Orientation e The load acts in directions of cross-sectional axes. This option is useful
along section for cases, where cross-section is rotated and cross-sectional axes
axes y,z aren't identical to the member axes 2, 3.

Thermal load

Thermal load may be used for considering situations, when the member is exposed to the
significant changes of temperatures, that may cause additional stresses in the structure.
Warming or cooling is defined as a difference of the temperature comparing to the normal
state, where no additional stresses occur. The thermal load may be equal or unequal. For
unequal thermal load, the temperatures on particular edges of the thermal area has to be
specified. The thermal area may respect size of the cross-section (the option "Use from
member section" or may be specified manually (including the position of the centre of
gravity).

Combinations

The load combinations are used for the mutual action of different load cases. The description of
any combination contains the list of included load cases including corresponding load case
factors and combination factors. The combination factors may be obtained from load cases
characteristics (design standard "EN 1990") or specified manually (other design standards).

The combinations are divided into particular tables according to their application. These tables
are organized into tabs in the bottom frame. Following tabs are available:

1st order combination ULS e The
fundament
al
combinatio
ns for the
analysis of
ultimate
limit
states.
Both
combinatio
n factors
and load
factors y
are applied
in these
combinatio
ns. Results
of these
combinatio
ns are
transferred
into design
modules
for the
verification
of the
bearing
resistance.
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1st order combination SLS

2nd order combination ULS

The
combinatio
ns for the
analysis of
serviceabili
ty limit
states.
Load
factors y
aren't
applied in
these
combinatio
ns. These
combinatio
ns shows
the values
of
structure
deformatio
ns.

The
combinatio
ns for the
analysis of
ultimate
limit states
according
to the 2nd
order
theory. The
rules are
identical to
the "1st
order
combinati
on ULS".
The
combinatio
ns can be
copied
from 1st
order or
specified
manually.
Available
only if the
analysis
according
to the 2nd
order is
switched
on in the
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2nd order combination SLS

Linear stability combination

window
"Project
informati
on",

The
combinatio
ns for the
analysis of
serviceabili
ty limit
states
according
to the 2nd
order
theory. The
rules are
identical to
the "1st
order
combinati
on SLS".
The
combinatio
ns can be
copied
from 1st
order or
specified
manually.
Available
only if the
analysis
according
to the 2nd
order is
switched
on in the
window
"Project
informati
on".

The
combinatio
ns for the
analysis of
linear
stability.
These
combinatio
ns don't
contain
any
factors.
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Available
only if the
analysis of
linear
stability is
switched
on in the
window
"Project
informati
on".
- T add oint load 1st order combination ULSH[ 55) | 1st order combination SLS {2 )  2nd order combina.ﬁon.ULS {0) 2nd order combination 5LS (0} I
" Add member load ¥ Generate =L ] Combination
# Editload o+ Add MNumber Mame Type
* Delete load » 1¥ |G1+G2+G3 Basic
gc‘u:lf;“;:::aﬁ"”s 2= |ws:61462463 Basic
3* |[54G1+G2+63 Basic
Pictures 4 ||sac1ec246341s Basic
Add picture 5% |W5iG1l+E2+G3+54 Basic

Tabs with combinations tables

The list of combinations in the table can be created with the help of dedicated toolbar on the
left side of the table. The toolbar contains the button "Generate" for batched input of
combinations in the window "Combinations generator" and the button "Add" for the input of
single combination in the window "Combination". The list of combinations may be displayed
in the "Table of combinations" with the help of the button "Table".

The list of load cases and combinations may be transferred between projects with the help of
the *.flc templates. The tools for the import and export of templates are included in the main
menu in the part "Tools" - "Load cases and combinations".

Theoretical background is described in the chapter "Combinations".

Calculation

The analysis can be run by the command "Calculation" in the tree menu. Alternatively, it is
possible to use the main menu or key F9. The window "Calculation properties" is launched
always before running the analysis. The window contains the settings that may influence the
type and parameters of the calculation. At the end of the analysis, the calculation report is
created. This report may be opened again with the help of the command "Error list", that can
be found in the main menu, part "Tools". After the analysis, the tree menu is automatically
switched from the input mode into the mode "Results" (postprocessor).

The analysis is also described in the chapters "1st order analysis" and "2nd order
analysis".

Calculation properties

This window is launched always before running the analysis. The window contains the settings
that may influence the type and parameters of the calculation. The settings are organized into
two tabs.

Calculation
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The particular calculations (e.g. dynamics, linear stability) may be switch on in this tab. The
tab contains also the setting, that automatically saves the project before running the analysis.
This feature may be beneficial mainly for large unstable structures.

Calculation setting
Following settings are included:

Optimize joint numbering e The
softwa
re
renum
bers
the
joints
in the
struct
ure in
that
way,
that
the
equati
ons
may
be
solved
faster.
The
renum
bering
is
done
intern
ally, it
doesn'
t
affect
the
numbe
ring of
joints
in the
user
interfa
ce.
This
featur
e
doesn'
t work
for
struct
ures
divide
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d into
more
separa
ted
parts.

Apply shear effect to members e This
setting
chang
es the
theore
tical
model
for
memb
ers.
This
setting
is
recom
mende
d
cases,
where
memb
er
length
isn't
signific
antly
longer
than
Cross-
sectio
n
dimen
sions.
The
theore
tical
backgr
ound
is
descri
bed in
the
chapte
r
"Speci
al
memb
er
chara
cteris
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tics".
Division of standard members for analysis e This
setting
affects
the
divisio
n of
memb
ers
into
particu
lar
analysi
S
memb
ers.
There
is
usuall
Yy no
signific
ant
reason
to
apply
higher
value
than
2, as
higher
numbe
P
doesn'
t
improv
e
results
, only
increa
ses
the
analysi
s time.
The
higher
value
may
be
benefi
cial
only in
special
cases
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(e.qg.
unsym
metric
al load
applie
dto
the
memb
er),
when
the
analysi
S may
provid
e
more
precis
e
values
of
defor
mation
S
along
the
memb
er
length

Division of members on subsoil for analysis e The
divisio
n of
memb
ers
with
specifi
ed
subsoil
. The
more
precis
e
results
are
obtain
ed for
higher
values
of this
param
eter,
theref
ore
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the
default
value
10 is
used.
If the
divisio
nis
done
alread
y in
prepro
cessor
(more
particu
lar
memb
ers
are
specifi
ed
instea
d of
one
long
memb
er), it
is
possibl
e to
reduce
this
value.

Precision for equation calculation e The
default
value
is
recom
mende
d.

Tolerances for eigenvalues e The
default
value
is
recom
mende
d.

Maximum iterations count e This
param
eter
sets
the
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maxim
um
numbe
r of
calcula
tion
cycles
for
struct
ures
with
semi-
rigid
joints.

The analysis is also described in the chapters "1st order analysis" and "2nd order
analysis".

Calculation | Calculation setting

Calculation model

[ Optimize joint numbering
[ apply shear effect to members

Division of standard members into calculation bars:

Members division on subsoil into calculation bars:

Comrmon settings

Predision for equation calculation: 1,000E-09 |

Tolerances for eigenvalues: 1,000E-06 |

Maximum iterations count:

P Wok || 3 cancel |

Window "Calculation properties”

Results display

The workspace in the mode "Results display" shows the results of the calculation. This mode
may be also used for organizing members for the verification in verification programs. The tree
menu contains following parts:

Diagrams e This
part is
able to
display
results
(forces,
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momen
ts,
reactio
ns,
deform
ations)
for
specifie
d part
of the
structur
e. The
results
are
display
edin
the
table in
the
bottom
part of
the
window

Design members e This
part is
suitable
for
organizi
ng the
membe
rs
before
the
final
verificat
ion.
Membe
rs may
be
merged
into
design
membe
rs or
groups.
This
operati
on
reduces
the
verificat
ion, as
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merged
membe
rs are
verified
togethe
r as
one
membe
r.

Design e The
membe
r
verificat
ion can
be
done in
this
part,
includin
g the
choice
of
appropr
iate
verificat
ion
progra
m
(basic
design,
fire
resistan
ce
etc.).
The
lists of
verified
membe
rs and
conside
red
combin
ations
may be
reduced
by the
user.

The display of results in the workspace can be modified with the help of the toolbar above the

workspace. The button " % " launches the window "Results view settings", where the
displayed quantities (forces, moments, deformations, stresses etc.) may be selected. The
displayed items (marks, description of joints and members, font size) can be specified with the

help of the button " ™ " in the window "Drawing settings". The toolbar also contains the
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"View manager". The list box "Diagrams" defines, whether the results will be displayed for
load cases, combinations or an envelope. The parameters of the envelope has to be specified
in the window "Envelope". This window can opened with the help of the button "Set".
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Bending moments on members

Information about results

This part shows the most important results in the table in the bottom part of the window.
Minimum and maximum values of internal forces are displayed for members, extreme values of
deformations and reactions are shown for joints. The range of displayed values can be

specified in the dedicated toolbar in the heading of the table.

W Diagrams: 1storder combination, U ™ individually > [1 Q2+Q3:G1+G4 * | Information about: joint - al
- Minimum Maximum
Quantity Value Joint Load Value Joint Load

Wz -29,6 mm 17 Combination no. 1 - Q2+03%xG1+54 &,8 mm 4 Combination ne. 1 - Q2+Q3:G1+G4
[ -20,7 mrad 7 Combination no, 1 - Q2+Q3:G1+G4 16,6 mrad 10 Combination no. 1 - Q2+Q3:G1+G4
% Rz - - - 37,27 kN 7 Combination no.1 - Q2+03:G1+G4
E
=

Toolbar for the table with results

This window contains properties of envelope of combinations or load cases. The envelope is the
diagram of quantity (mainly internal forces), that shows the maximum and minimum values of
certain quantity for all combinations (load cases) included in the envelope in any point of the

structure.
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Left part shows complete list of available combinations (load cases), that may be included in
the envelope. The selection can be done with the help of check boxes in front of the
combination numbers or with the help of buttons in the toolbar on the right side of the list. The
toolbar contains following buttons:

All e Selects all
combinatio
ns or load
cases in
the list.

None e Cancels
the
selection of
combinatio
ns or load
cases.

Inverse e Selects the
combinatio
ns (load
cases) that
weren't
selected
and
deletes the
selection
for
combinatio
ns (load
cases) that
were
selected.

Original e Sets the
selection
that was
active
during the
opening
this
window.

Internal forces and Reactions

The frames "Internal forces" and "Reactions"” contain the parameters for making the
envelopes of internal forces and reactions. Only maximum, minimum or both extreme values
may be shown in envelopes. The "Envelope key" defines, whether the envelope will be shown
for all components (the option "All") or only for one component and other components will
show only values in corresponding combination (or load case), where the maximum of key
component appears.
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Envelope of 1st order comb.

List of 1st arder combinations: Internal forces Reaction
[1] G14G24G3 Al () Minimum () Minimum
:: E%} gf:u:EGll-LGziGﬁ3 - Maximum 'f:?:f'Maximum
Fill4] 54G1+G2HE3+HWE (®) Both extremes () Both extremes
d E— Inverse Envelope key Envelope key
(@) Per member () Al
Original () Per section OFy
@ al o
CIN b
v
O Mz

Cancel

Definition of envelope content

Design elements

This part is suitable for optimizing the number of structural elements before the verification
process. The members may be merged into design members and groups, it is also possible to
rename the elements to simplify the identification in the project.

Design members and design groups

Any structural member is listed as an individual element in the part "Design" of the tree
menu. All the necessary parameters for verification (buckling parameters etc) have to be
specified for any of these members. This procedure may be long lasting for more complicated
structures. To simplify the work, the members may be merged into design members and
groups. The number of members for verification may be reduced significantly with the help of
this procedure.

Design members (DM) may be used for merging the members of the same material (timber,
steel, concrete) that lie in the same line. Merged members may have different cross-sections
(except concrete structures). Only one member with the length equal to the total length of
merged members will be transferred into the designing program when the design member is
created. As the designing programs are using calculated diagrams of internal forces as an
input, it is possible to merge members connected through inner hinges. The typical example of
design member is the steel column with variable cross-section or the RC beam with more

supports.
. T T T
R T i T

Connected beams that may be merged into one design element

I
3
|

Design groups (DG) is suitable for merging the members (members or design members)
that have identical topology and may be verified as one member. The merged members have
to have identical cross-section, length and orientation. The members in design group are
transfferred into designing program as one member, however, number of verified cases is
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multiplied by the count of members in the group. The opposite orientation of members in
group is permitted. The software shows a warning, as it may cause wrong results for members
with unsymmetrical designing parameters (buckling properties etc.) along the member length.

Design group of columns (highlighted by green)
Input of desigh members and groups

The design members should be created before design groups, as design members may be
merged into design groups. The design elements can be created manually (part "Selected" in
the tree menu) or automatically (part "Generate"). For the manual work, the members for
merging into design member or group has to be selected first (highlighted by green in the
workspace). After that, corresponding tool ("Join to DM" or "Join to DG") can be used.

Automatic creation of design members and groups launches the dedicated window, that shows
design elements which were recognized by the software. Table in the left part shows the list of
proposed design elements, active one is highlighted also in the structure view. The table of
design groups also shows the information regarding the direction of merged members
(problem described above). The window contains the setting "Consider all generated
elements", which provides an option to create only few of suggested elements. The choice of
elements for creation can be done with the help of buttons in the first column of the table.

Automatic search for design groups “
Design groups
Bl ||| Description Standard
4 |Iement4 |dif'ferent |
ID Consider all generated elementsl oK Cancel

Manual choice of design groups
Breaking desigh members and groups

Already created design elements may be broken back into the individual members. The active
group or member (the active element is highlighted in the workspace and also by the bold font
in the table of design elements) may be deleted with the help of the tool "Individually" -
"Break". Similar way ("Selected" - "Break") can be used for selected elements. The tool
"Break into members" in the tree menu deletes all design members and groups in the
structure.

Renaming the dimensioning elements
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Any design element may be described to simplify the identification in the structure. The name
can be specified in the column "Description” of the table with design elements.

|| (5| Generate oo’ Description Type Members
1:DM design member 3
[ Combine * 2:0G |'r.;.p chal Hesign group 1,2
[=I Divide 3:06G |Web 1 design group 4.9
4:0iG (|Web 2 design group 5, 8
Up 5
M 5:0G [Web 3 design group 6, 7
o Down
User defined name of design element
Design

The structural analysis of members can be done in this part. The analysis is done in verification
modules and can't be performed if these programs aren't installed on the computer. The design
members are organized into three groups according to the material: "Steel"”, "Timber",
"Concrete".

The transfer of members into verification programs is done with the help of the table in the
bottom part of the window. The appropriate program for the analysis can be selected in the list
box "Program". The design members will be transferred into this program after slicking on the
button "Run program". The analysis may be limited to certain members or combination. Such
behaviour may be beneficial for more complicated structures with a lot of members. Following
options are available:

Only not verified design elements e Only
elements,
that aren't
verified,
will be
transferred
into
verification
program

Consider all design elements e If this
setting is
switched
off, it is
possible to
select,
which
design
elements
should be
transferred
into the
verification
programs.
The choice
can be
done with
the help of

-87-



FIN EC - User's Guide © Fine Ltd. 2016

dedicated
buttons in
the first

column of
the table.

Consider all combinations e If this
setting is
switched
off, it is
possible to
select,
which
combinatio
ns should
be
transferred
into the
verification
programs.
The choice
can be
done with
the help of
dedicated
buttons in
the first
column of
the table
with
combinatio
ns.

1| Program | Timber hd @Run program | Only not calculated design elements

|I” Cansider all design elements| [ Consider all combinations

Design members Load cases

Analysiz Utilization Program MName Type Type
1 |[6G1+G2+G3 combinations 1st ¢|Basic

2 |S%G1+G2+G3 combinations 1st orde |Basic

eb 1 B o ched: Timber 3 |ShG14G24G3 combinations 1st orde |Accidental
406G ([Wveb 2 . no check Timber 4 |G1+E2+53 combinations 1st orde |Characteristic
5:0G |(Web 3 M no check Timber 5 |54G1+E24G3 combinations 1st orde |Characteristic

Manual choice of design elements for verification

The member cross-sections may be changed during the work in verification programs. If some
cross-sections were changed in this way, the software automatically offers the recalculation of
internal forces after the return from verification program. This recalculation updates the
internal forces according to the latest stiffness distribution in the structure.

Following verification programs may be used for the analysis:
Verification programs for steel structures

Steel e This program
verifies steel
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Steel Fire

Verification programs for timber structures

Timber

Timber Fire

members
according to
the
standards EN
1993-1-1
and EN
1993-1-4
(stainless
steel). Both
fundamental
and
accidental
combinations
can be
verified in
this
program.

This program
verifies fire
resistance of
steel
members
according to
EN 1993-1-
2. Only
accidental
combinations
are checked
in this
program.

This program
verifies
timber
members
according to
the standard
EN 1995-1-
1. Both
fundamental
and
accidental
combinations
can be
verified in
this
program.

This program
verifies fire
resistance of
timber
members
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according to
EN 1995-1-
2. Only
accidental
combinations
are checked
in this
program.
Verification programs for concrete structures

Concrete e This program
verifies
concrete
members
according to
the
standards EN
1992-1-1
and EN
1992-2
(Concrete
bridges).
Both
ultimate limit
states
(fundamental
and
accidental
combinations
) and
serviceability
limit states
(stress
limitation,
crack
control) can
be verified in
this
program.

Concrete Beam e This program
verifies
horizontal
concrete
members
according to
the
standards EN
1992-1-1
and EN
1992-2
(Concrete
bridges).
Both
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ultimate limit
states
(fundamental
and
accidental
combinations
) and
serviceability
limit states
(stress
limitation,
crack
control,
deflection
control) can
be verified in
this
program.

Concrete Fire e This program
verifies fire
resistance of
concrete
members
according to
EN 1992-1-
2. Only
accidental
combinations
are checked
in this
program.

Generator of 2D structures

The generator of 2D structures is suitable for the fast input of the most common structures
(trusses, attic structures, frames) including member properties and basic loads. The window
consists of the workspace, vertical toolbar "Structure" and the input frame in the bottom part
of the window.

The workspace shows the shape of the structure including specified cross-section of members.
These cross-sections may be switched off with the help of the setting "Draw sections" that is
placed in the input frame in the tab "Members, profiles". Also the size of these cross-sections
may be changed in the same place with the help of appropriate slider. Workspace also displays
the loads specified in the load case that is selected as an active one in the table of load cases
in the tab "Load cases, load".
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25 Generator of 2D structures = =

Structure

Wizard
Shape
Webbing
Dimensions
Profiles

Bottom chord

Load cases, load | Members, profiles

%] Generate L+ ST | Load case Load factor Load
= Mumber Mame Code Type Category .Sup TEInf description
= 1 ||G15elf weight Self weight Permanent [default input] 1,35 0,90 |self weight
[® Ceiling * 2 |G2Roofingload1 |Force Permanent [default input] 1,35 0,90 | roofing
[® Snow [ Wind
Edit =) Delete
oK Cancel

Generator window

Input of the structure may be done with the help of the wizard that may be launched by the
button "Wizard" in the vertical toolbar "Structure". Any part of the wizard may be launched
again with the help of the dedicated buttons "Shape", "Webbing", "Dimensions" and
"Profiles" in the toolbar. Also button "Bottom chord" for the input of camber is included in
the toolbar.

Load cases, load

The table in the tab "Load cases, load" is suitable for the input of the basic load cases
including loads. Input is disabled for empty structure. The basic load cases can be added in the
dedicated window, that can be launched by the appropriate button ("Self-weight", "To
frame", "Roofing", "Ceiling", "Snow" and "Wind". Load cases may be modified or removed

4

using the buttons "Edit" and "Delete".

Members, profiles

This tab contains a table with member properties that were specified in the part "Profiles".
The profile (cross-section and material) of any member may be changed in the window "Edit
profile" that may be launched by double-click in the table or by the button "Edit".

|Lnadcases,|oad Members, profiles |

- =] Joints End conditions Profile Length
Mumber | start. targ. Section Material [m]
¥ 4 1 7 | - |Timber built-up cross-section 90x200 C24 - coniferous 5,517| ~
X 2 7 13 |—G—G— |T|mber built-up cross-section 90x200 C24 - coniferous 5.5 1}"|
¥ Draw sections - - -
o 3 13 1 |—G—G— |T|mber built-up cross-section 90x200 C24 - coniferous ID,DDD|
Section size 4 3 23 |—G—G— |T|mber rectangle 50x200 C24 - coniferous 0,846|
5 5 23 |—G—G—|T|mber rectangle 50x200 C24 - coniferous 2,048| v

Tabs for input of loads and edit of member properties

The structure will be transferred into the program "Fin 2D/3D" after closing the window by
the button "OK". The window may be also closed without transfer of the structure with the
help of the button "Cancel". The inputs are stored in the memory, it is possible to launched
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the generator again and continue with the input. Any parameters specified in the generator
may be changed later in the main application.

Type, webbing, dimensions

The wizard consists of few windows with the input of geometry and dimensions of the
structure. The navigation between the windows can be done by the buttons "Next" and
"Previous". First window "Select structure type" contains an option to select basic type of the
structure (truss, attic structure, frame etc.). The windows "Selection of structure form" and
"Selection of webbing" follow.

Select structure type “

Structure type

—

D

Basic truss types

Collar-beam roofs

Frames, spedal structures

i
'y
€ w
Q Arch structures
H=-H
A

Cancel

Window "Select structure type"
Structure dimensions

Following window contains dimensions of the structure. Some input fields are connected
togehther, input of one value will specify also the second value. For example, truss height is
calculated automatically according to the specified pitch and span. The button "Next" switches
the wizard into the next window "Profiles in groups".
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Structure dimensions H
Metrics

Right support height 0,000 | [m]

Truss span (1) 10,000 | [m]

Truss height (v) 2,332 | [m]

* Truss pitch 25,00 | [9

S 5 % Na. of bays on B.C. 5
J r 4|, ’ Na. of intermediate joints 1|
[# Previous | | | Cancel

Window "Structure dimensions"

Profiles

The window "Profiles in groups" is dedicated for batched input of material and cross-
sectional characteristics for structural members. The characteristics may be specified in two
ways:

e The input of characteristics for certain groups (e.g. top chords/bottom chords/webs for
trusses) may be done in the upper part of the window. Any group has its own tab with
dedicated tools for input. The characteristics are organized in the window "Edit profile"
that may be launched by the button "Profile". The already specified cross-section may be
changed in the window "Cross-section editor" that may be launched by the button "Edit
cross-section". The material may be changed in the window "Materials catalogue"
(button "Edit material".

e The identical characteristics for all members may be specified with the help of the button
"Global profile" in the left bottom corner of the window. The input is done in the window
"Edit profile". The specified profile is automatically copied into all tabs in the upper part
of the window. It may be changed there for certain group without any limits.

The characteristics are transferred automatically into the main window after clicking on the
button "Finish". The button "Previous" navigates back to the window "Structure
dimensions".
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Upper chord |Buttom chord | Filling |

Member profile:

| Profile | |Er.:|it ::ross—section| | Edit material

Section: built-up cross-section 90x200

& = 12,0E+03 mm? I, = 40,0E+06 mm*
Materiak C24 - coniferous

Eg,mesn = 11,00E4+03 MPa Gpoeqn = 630,0E400 MPa

o = 5,000E-06 1K 7= 4,20 kNfm?

| [#] Previous | | Einish | | Cancel |

Window "Profiles in groups”

Bottom chord

The camber of trusses may be specified in this window. Upper part contains few buttons with
types of camber, bottom part contains the input fields for the input of camber value and
number of bays for any sector of the bottom chord. The total humber of bays depends on the
value specified in the window "Structure dimensions". The sum of number of bays in all
sectors has to be identical to the total number of bays. The software automatically modifies the
number of bays in following sector during the input. The truss shape in the main window is
updated automatically after clicking on "OK".
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Select structure form “
Bottom chord types
ni U—-[ f_nz ~.
I'I1 M
n2 ni n3 j
nZ_n3i n3
1} 1] 1}
ST | M T || MmN
n4 nz ns n3
n3

n 4
=
ni na

Actual no. of bays on bottom chord: 6
Precamber of bottom chord (with respect to left support 0,000 | [m]

Count of segments in individual bottom chord sectors:
ni 1 n2 1 n3 2 n4 1 ns 1

Cancel

Shape of the bottom chord

Load

The new load cases including specified load may be entered easily with the help of this
window. The input is divided into two tabs: "Load case" and "Load".

Load case

This tab contains general parameters of the new load case. These properties are described in
the chapter "Load case". The range of available options for any setting depends on the load

type (self-weight, roofing, snow, wind etc.). These settings aren't limited during following
work.

Load

The values of loads may be specified in this tab. The load may be specified as a point load
(option "Per joint") or as a linear load (option "Per member"). For the option "Per joint",
the point loads are inserted both into joints with connected webs and into into intermediate
joints. These joints are inserted into the structure with the help of the setting "Number of
intermediate joints" in the window "Structure dimensions".
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0,34
0,50

057

D57

v
S
7

06T &
|
|

Loading per joint and per member

The values should be specified in kN/m, orientation of the positive direction is displayed in the
structure view. Gravitational load should be entered as the positive value, wind pressure
should be entered as a negative value of the load.

The snow load may be reduced automatically by the factor y; according to the figure 5.1 of EN
1991-1-3 with the help of the setting "Recalculate". The value of this factor depends on the
pitch of the roof.

Snow load

Type of structure load
) Per joint (®) Per member

Load values

« i
2 i

Recalculate

If option "Recalculate” is active, load will be genarated according to member pitch (factor mu=0,8 for
alpha<=30% to mu=0 for alpha >=60%).Value =1 corresponds to the full load (alpha = 0%).

HHHHHﬁHHHHHHHHHHﬁHHHHH

[ Add || [ Cancel
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Input of snow load
Polygons

Polygon

This window contains tools for the input of polygonal objects. Any polygon may consist of
unlimited number of segments, it means lines or arches. Any segment is specified by the end
point and the type. The end point of previous segment is automatically considered as the
beginning of the following one. The segments are organized into the table "Geometry".
Segment number 1 is the beginning of the polygon, the last segment has to be identical with
the beginning.

Segments may be entered and edit with the help of toolbar on the left side of the table.
Segment properties are organized in the window "Edit segment". The button "Add" inserts
new segments to the end of the list, button "Insert" adds the segment above the active one.
The polygon may be closed automatically with the help of the button "Close line".

The left bottom corner shows the polygon shape. The active segment in the table is highlighted
by the blue colour in the polygon view.

Polygon “
Geometry
[ Add B0 B Segment Point Centre Radius Dir.
Seg. no. type ¥ [mm] ¥ [mm] ¥ [mm] ¥ [mim] Rs [mm]
Edit 1 _||Crigin -200,0 -200,0
B I - 200 1
¥ Insert - =
* 3 |Line 200,0 0,0
EI Eemgve G L ol Ll
5 |[Line -200,0 -200,0
Count: 5
O Close line
Material
i &
Catalogue Information
User defined
C25/30
E = 31000,0 MPa
[ - Cancel

Highlighting of the active segment

Edit segment

The geometry of particular polygon segment may be changed with the help of this window.
Any segment is specified by the end point and the type. The end point of previous segment is
automatically considered as the beginning of the following one.

These segment parameters may be specified here:
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Segment e The geometry of the segment. Available options are "Line" and "Arc".

type

Point e The end point of the segment specified with the help of coordinates X,Y

Centre e The arc centre specified with the help of coordinates X,Y. This option is
enabled only for the segment type "Arc".

Radius e The radius of the arc. The value "Direction" changes the orientation of the

arc (positive value creates convex shape when using input in anti-clockwise
direction). This option is enabled only for the segment type "Arc".

Any changes are automatically shown in the polygon view in the window "Polygon".

Geometry
(% Add
Edit
¥ Insert

[=l Remove

Count: 5

'::! Close line

Palygon
B & 8| Segment Point Cenfre Radius Dir.
Seg. no. type ¥ [mm] ¥ [mm] ¥ [mm] ¥ [mm] Rz [mm]

1 ||origin -200,0 -200,0 |

2 |Line 200,0 -200,0 |

3 ||Line 200,0 0,0 |

» 4 |Line -200,0 : “‘

5 ||Line -200,0 Edit segment

Segment type : Arc W
Point
X -200,0 | [mm] ¥ 0,0 | [mm]
i
o7 - = - Centre
, A .
’ ~ X: 0,00 | [mm] Y- 0,00 | [mm]
[]
! |. Radius
4 N
Rs: 200,00 | [mm]Direction : | Positive W
oK Cancel

oK Cancel

Window "Edit segment" including the updated polygon view in the parent window

Circle

This window is dedicated for the input of the circular object. The geometry is specified by the
circle centre (coordinates Xs and Yy according to the global coordinate system) and radius R.

The bottom part may contain input of material in certain cases (not for openings).
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Circle “

Circle centre
Dimension X5 0,0 | [mm]
Dimension Y5 0,0 | [mm]
Cirde radius
Radius R, 75,0 | [mm]
Material
Catalogue | Information
ser defined

EN 10025 : Fe 360
E = 210000,0 MPa

[ add Close

Window "Circle"
Loading

Load case

This window contains complete properties of the entered load case. Every load case is
characterized by the name and by the ID code that is placed in front of the name. This ID code
consists of the unique load case number and prefix. The prefix represents the type of load:

¢ Permanent load

e Variable load

e Accidental load

e Variable load - wind

ws>o00

e Variable load - snow

It means that first load case may have ID code G1 providing that the type of this load case is
"permanent”. ID code Q5 means that the load case represents the variable load and is placed
on the fifth position in the list of load cases. ID code is used in the description of load
combinations.

Code of load case

Code of load case determine the type of load that can be entered into the load case. These
options are available:

Self- e Loads in this load case represent the self weight of the structure. These loads
weight are generated automatically by the software. Only one load case with this code
per project is permitted.
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Force e Any forces or moments may be added into these load cases. The majority of
loads are defined in the load cases with this code. The number of these load
cases isn't limited.

Deforma ¢ Deformations of supports may be added into these load cases. The number of

tion these load cases isn't limited. Available only in programs "Fin 2D" and "Fin
3D".

Tempera ¢ Thermal loads may be added into these load cases. The number of these load

ture cases isn't limited. Available only in programs "Fin 2D" and "Fin 3D".

Load type

The load type represents the load character with regards to the variability in time. The range is
based on the classification according to the chapter 4.1.1. of EN 1990. Variable loads are also
divided in accordance with the table 2.1 of EN 1995-1-1 (design of timber structures).

Load factors

Partial load factors yr may be specified in this part. This factor takes account of the possibility
of unfavourable deviations from the representative values of the load. Favourable (yfixnf) and
unfavourable (yfsub) effect of permanent loads shall be distinguished. Default values of factors
are based on the table A1.2(B) of EN 1990.

Category

Range of available categories respects the sorting in the table A1.1 of EN 1990. This category
is determinative for the selection of combination factors g, w; a w2 for variable loads.
Category "User defined input" gives the option to specify arbitrary values of the combination
factors.

Combination factors

The default values of these factors are based on the standard EN 1990 and depend on the
category of the load case. Arbitrary values may be specified for the user defined input.
Following factors are included:

3 e Factor of permanent load reduction in alternative combination - factor for
permanent loads that is used in the alternative combinations for ultimate limit states
(combinations according to the formula (6.10b) of EN 1990).

wo e+ Factor of combination value of the variable load - combination factor for variable
loads that is used in the combinations both for ultimate and serviceability limit states.

w] e+ Factor of frequent value of the variable load - combination factor for variable
loads that is used in the accidental combinations and in the combinations for
serviceability limit states.

w2 e Factor of quasi-permanent value of the variable load - combination factor for
variable loads that is used in the accidental combinations and in the combinations for
serviceability limit states.

Left bottom corner shows the ordinal number of the load case. The order of load cases in the
list of load cases may by changed with the help of this value.
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Mew load case

Load case

Mame: (]3] force Hong-term variable

Code: force | Type: long-term variable ~

Load factor - unfavourable effect of load ; T Sup = 1,50 | [4

Category: Category A: domestic, residential areas i

Factor of combination value ; g = 0,70 | [H

Factor of frequent value : = 0,50 | [

Factor of quasi-permanent value : Yy = 0,30 | [
Murnber: 6 Cancel

Window "Load case"

Combination

This window contains properties of a combination of load cases. The input field in front of the
combination name shows the content of the combination. This brief description consists of the
ID codes of the load cases. Main variable loads are at the beginning and are separated by the

colon.

Type

These combinations are available for ultimate limit state:

Basic .
Alternative e

Accidental

The fundamental combination according to the formula (6.10) of EN 1990

The combinations according to the formulas (6.10a) and (6.10a) of EN 1990.
Two combinations are considered in the analysis for this option. First
combination contains reduced permanent load cases, second one contains
reduced main variable load.

The accidental combination according to the formula (6.11) of EN 1990

Following combinations are available for serviceability limit state:

Characteris ¢ The combination according to the formula (6.14) of EN 1990

tic

Frequent e The combination according to the formula (6.15) of EN 1990

Quasi- e The combination according to the formula (6.16) of EN 1990

permanent

Final e The combination for the calculation of final deflection for timber structures.
deformatio These combinations are based on the chapter 2.2.3(5) of EN 1995-1-1. These
n combinations shows relevant values only for deformations. Internal forces are

increased due to creep effect and shouldn't be used for the design.
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Selection of load cases

The selection of the load cases included in the combination can be done in the table with the
list of load cases. Any load case may be added into the combination using the first check box
in the column "Consider". Second check box sets the favourable effect of permanent loads
(partial factor yfinf) and alternatively sets the variable load as a main one in the combination.
Number of main variable loads for one combination isn't limited.

The accidental load may be selected for combination type "Accidental". This load case can be
selected in the bottom part from the list of entered accidental load cases. Accidental
combinations may be entered also without any accidental load case. This option is common for
the analysis of fire resistance of the structures. The option "Not specified" in the list of
accidental load cases has to be selected in these cases. The combination factor (w7 or @2) has
to be specified for the accidental load:

e 7 - Factor of frequent value of the variable load

e 2 - Factor of quasi-permanent value of the variable load

MNew combination H
Combination characteristics
Mame: 53:61+52 Permanent + Snow
Type: Basic -
Load case Enable
Mame Code Type Conzider Factor
G1 Self weight Self weight Permanent O 1,00
G2 Roofing Farce Permanent D 1,00
53 Snow load Force Short-term variable snow load 1,00
Q4 Live load Farce Medium-term variable Ih
Cancel

Selection of load cases

Table of combinations

This window shows the overview of all combinations in the project including their combination
factors. Combinations are organized in rows, columns represent particular load cases. The
name, combination type and content are shown for any combination. Bottom part shows the
detailed description including all partial factors for the active combination.

The load case types may be highlighted in the table with the help of check box in the right
bottom corner of the table. This highlighting makes the table more transparent.

The active or selected load cases may be deleted with the help of button "Remove...".
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Table of combinations - combinations 1st order “
Combination characteristics
5] Combinations G1 5elf weight| G2 Roofing |53 Snow load |54 Snow load || Q5 Live load
ofs MName Type Acddental |Permanent  |Permanent  |Short-term vai|Short-term vai| Medium-term
Mumber load Enable Enable Enable Enable Enable
¥ 1* Basic 1,00 1,00

2* Basic 1,00 1,00 » 1,00

3= Basic 1,00 1,00 L 1,00

4= Basic 1,00 1,00 v 1,00 (0, 70)

5= Basic 1,00 1,00 wipl0,50) | v 1,00

[ Basic 1,00 1,00+ 1,00

7* Basic 1,00 1,00 | v 1,00 gD, 70)

8* Basic 1,00 1,00 wiplD,50) v 1,00
Combination G1+G2; typeBasic; automatically generated
Short desoripiion:
1F,5up 1{1,35)¥[G1] + 7+, 5up,2(1,35)*[G2]

Long descripbion:
¥, 5up 1{1,35) * [G1 Self weight] + 1f,5up,2{1,35) * [62 Roofing]
Remove .. oK Cancel

Highlighting of load case types in the table of combinations

Generator of combinations

This window contains parameters of batch input of load combinations. Due to character of the
standard EN 1990, large number of load combinations may be created by the generator. As
such number may cause slowing down the program work, the expected number of generated
combinations is shown in the right bottom corner of the window. User is able to check this
number and modify the specified rules to get acceptable number of generated combinations.
Upper part of the window contains tools for input of combination rules, bottom part contains
generator settings.

Mutually interacting load cases

Selected load cases may be merged together into groups. Load cases in these groups will be in
all combinations together. Permanent and variable loads can't be merged into one group. The
groups of permanent load cases won't be considered if the setting "All permanent loads in
combination" in "Characteristics of generator" is switched on, as any combination will
contain all permanent loads. The merged permanent load cases will be considered only for
distinguishing the favourable and unfavourable effects of loads (provided that the setting
"Permanent loads act only unfavourably" isn't switched on).

Excluded interaction of load cases

The load cases that can't appear together in one combination may be specified in this part.
Both load cases and groups of load cases may be excluded here. The rules aren't limited by the
type of load cases

Exclusion may be specified using two ways:

Mutual e More load cases can be added in such group. Generated combination will
exclusion contain no more than one load case from this group. This option is
suitable e.g. for more variants of snow load applied to the structure.
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Exclusion by e This option may be used for cases where one load case should be

couples excluded with more different load cases. The load case that should be
excluded with others has to be selected in the first column. Arbitrary
number of load cases may be selected in the second column. These load
cases won't be considered in combinations together with the load case
specified in the first column. This option is suitable e.g. for exclusion of
construction load and loads applied to the finished structure.

Load cases and groups acting as the main variable load

Any variable load case is considered as a main variable load in the default mode. This mode
may be switched off with the help of the check box "Automatically create main variable
loads". After that, certain load cases may be removed from the list of main variable loads or
may be merged together. These merged load cases will be considered as main variable load in
one combination.

Characteristics of generator

Keep existing e The existing combinations will remain in the project and new

combinations combinations will be added after closing the window with the help of
button "Generate".

Remove all e The existing combinations will be replaced by the new combinations

combinations after closing the window with the help of button "Generate".

Remove generated The existing automatically generated combinations will be replaced

combinations by the new generated combinations after closing the window with
the help of button "Generate". The existing manually specified
combinations will remain in the project.

Remove all e The existing combinations of the selected type (in part "Generate
combinations of combinations") will be replaced by the new combinations after

the current type closing the window with the help of button "Generate".

Remove generated ¢ The existing combinations of the selected type (in part "Generate
combinations of combinations") will be replaced by the new generated combinations
the current type after closing the window with the help of button "Generate". The

existing manually specified combinations will remain in the project.

Generate combinations
These combinations are available for ultimate limit state:
Basic e The fundamental combination according to the formula (6.10) of EN 1990

Alternative ¢ The combinations according to the formulas (6.10a) and (6.10a) of EN 1990.
Two combinations are considered in the analysis for this option. First
combination contains reduced permanent load cases, second one contains
reduced main variable load.

Accidental e« The accidental combination according to the formula (6.11) of EN 1990. The
accidental load may be selected for combination type "Accidental". This load
case can be selected in the bottom part from the list of entered accidental
load cases. Accidental combinations may be entered also without any
accidental load case. This option is common for the analysis of fire resistance
of the structures. The option "Not specified" in the list of accidental load
cases has to be selected in these cases. The combination factor (w; or w?2)
has to be specified for the accidental load

Following combinations are available for serviceability limit state:
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Characteris The combination according to the formula (6.14) of EN 1990

tic
Frequent e The combination according to the formula (6.15) of EN 1990

Quasi- e The combination according to the formula (6.16) of EN 1990
permanent
Final e The combination for the calculation of final deflection for timber structures.
deformatio These combinations are based on the chapter 2.2.3(5) of EN 1995-1-1. These
n combinations shows relevant values only for deformations. Internal forces are
increased due to creep effect and shouldn't be used for the design.
Generator of combinations - combinations 1st order H
Conditions of generator
Mutually interacting load cases Exduded interaction of load cases. :‘Doa'? cases and groups acting as the main variable
Create Resolve Add Maodify Remove [V Automatically create main variable loads
[+ THIE ] Interacting load cazes L+ IS - Excluded mutual interaction Add
Count: 5 |from these G: 2; Q: 3 Count: 1 - -
r 1 Gl Y 1 (53) - (54) 5] Main variable loads
2 G2 Count: 3
3 53 * 1 53
4 54 2 54
5 Qs = =

Characteristics of generator

Existing combinations: | remove all combinations - [+ Permanent loads act only unfavourably

Generate combinations: ¥ Basic [ Alternative [ Accidental [V Al permanent loads always in combination

Expected number of combinations : 8

Cancel

Generator of combinations

Concrete

Standard selection

The design standard can be selected in this window. These design standards are available: "EN
1992-1-1" (Design of concrete buildings) and "EN 1992-2" (Design of concrete

bridges). Different national annexes can be selected for both design standards. The national
annex "Default EC" performs the design according to the fundamental Eurocode without any
national annex. The values of certain parameters and partial factors yas both for basic and
accidental design situations can be specified for option "User defined".

Values of factors and parameters for all available national annexes are written in the chapter
"National annexes".

The minimum reinforcement area may be checked for member type "Slab" if the setting
"Minimum reinforcement ratio according to CSN 73 1201 - Chap.8.5.2" is switched on.
This verification is described in the chapter "Structural rules" of theoretical help.
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Button "Default" contains these two tools:

Adopt default e Set the default values for all parameters.

settings

Save settings as e Set entered parameters as defaults for new projects.
default

Partial factors are described in the theoretical part of the help.

Standard selection “
Standard:
EM 1992-2 W
Mational annex:
Czech Rep. W
Factors for concrete structures:
Concrete capadty - basic load combination e = 1,500 | [-] EM 1992-2-Chap.2.4.2.4
Reinforcement capadty - basic load combination 5 = 1,150 | [-] EM 1992-2 -Chap.2.4.2.4
Concrete capadity - acddental load combination Yo = 1,200 | [ EM 1992-2-Chap.2.4.2.4
Reinforcement capacity - acddental load combination s = 1,000 | [-] EM 1992-2 -Chap.2.4.2.4
Modulus of elasticity of concrete TE = 1,200 | [ EM 1292-2 - Chap.5.8.6
Concrete compressive strength O = 0,850 | [-] EM 1992-2-Chap.3.1.6
Plzin concrete compressive strength Oeepl = 0,800 | [-] EM 1992-2-Chap.12.3.1
Plain concrete tensile strength Bepl = 0,700 | [-] EN 1992-2-Chap.12.3.1
[ Minimal reinforcement ration according to €SN 73 1201 - Chap.8.5.2
Default - Cancel

Window "Standard selection”

Cross-section editor

The member cross-section can be modified in this window. The upper part contains library of
available shapes (range differs for certain programs and task types). Dimensions can be
entered in the table in the left part of the window. The meaning of dimensions is shown in the
cross-section view in the right part of the window.

"Information" button in the left bottom corner shows complete list of cross-sectional
characteristics.
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BHTII®ONR

Cross-section description

name T-prigez

comment

Cross-section dimension
cross-section height hi= 200,0 mm
cross-section width b= 350,0 mm
stem thickness = 150,0 mm
flange thickness tr= 70,0 mm

Box | Donat

Window "Cross-section editor"

General cross-section

The geometry of general cross-section may be specified in this window. There are two basic
ways of geometry input that may be combined: graphical input in the workspace and
numerical input using the coordinates of nodes. The geometry may be also imported from
*.dxf file using the function "Import DXF" in the part "File" - "Import".

The cross-sections entered with the help of database of pre-defined shapes may be modified in
this window.

Numerical input

New nodes of the cross-section may be entered numerically with the help of table "Cross-
section geometry " in the left part of the window. The input is performed in the window
"New point of polygon" that may be launched by the button "+" in the toolbar under the
table. Modifications and deletion may be done with the help of the buttons "Edit" a "Remove".
The calculator may be used for the calculation of the accurate coordinates. This calculator may
be launched by the button " in the input line.

Point position

0,0 | [rnmn]
100,0 [fa] [mm]

| WAdd || B Cancel |

Window "New point of polygon"
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The coordinates may be edit directly in the table. The nodes may be deleted using the button
"="in the toolbar above the table.

Graphical input

The new nodes may be also specified on the workspace in the right part of the window. The
appropriate mode may be selected in the toolbar "Edit". The new bars may be added by the
cursor in the mode "Add". The grid may be used during the nodes input after switching on the
setting "Snap to grid". Mode "Remove" deletes the existing nodes after clicking on them. The
tools from toolbars "Selections" and "Scale" may be helpful during the work.

Cross-section editor - Concrete, general polygon H
Cross-section description ] = @l a @ @ i i&
name general polygon —
comment e e e |
=
= .
= = - =5
LTS Cross-section geometry _ ’
Y [mm] Z [mm] =i D
» 1 0,0 0,0 E e
2 0,0 -200,0 E
3 100,0 -300,0 ]
4 100,0 -300,0 2
5 350,0 -300,0 -
5 450,0 -200,0 o
7 450,0 0,0 i 5
]
[=1
27
+
= &
= PN . .
7 [
Snap to grid Grid step 50,0 | [mm] ||Y: 50,0 mm, Z: -350,0 mm
Cancel
Window "Cross-section editor"
Materials

The material properties of concrete and reinforcement can be specified in this window. It
contains following inputs:

Environment e The button "Edit" runs the window "Environment" where is possible to
select the environmental conditions for analysed member. The
environmental conditions affects the indicative strength class and the
calculation of minimum cover.

Concrete e This part contains buttons for input of concrete properties. The properties
can be specified by using the strength classes from pre-defined database in
window "Materials catalogue - concrete" (button "Catalogue") or by
entering the properties numerically in the window "Material editor -
concrete" (button "User defined").

Longitudinal e This part contains buttons for input of longitudinal reinforcement
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reinforcemen properties. The properties can be specified by using the strength classes

t from pre-defined database in window "Materials catalogue - steel”
(button "Catalogue") or by entering the properties numerically in the
window "Material editor - steel" (button "User defined").

Shear e This part contains buttons for input of transverse reinforcement properties.
reinforcemen The properties can be specified by using the strength classes from pre-
t defined database in window "Materials catalogue - steel" (button

"Catalogue") or by entering the properties numerically in the window
"Material editor - steel" (button "User defined").

Indicative strength class

This part shows the indicative strength class according to the table E.1IN that is considered as a
minimum one for specified environmental conditions. This requirement takes into consideration
corrosion protection of reinforcement and protection of concrete attack.

Check box "Aeration >49%o" affects the classification of the structure in accordance with the
table 4.3N that is necessary for the calculation of minimum cover. If ticked on, the limiting
concrete strength grade for reduction of structural classification is reduced by 1. This setting
also affects the indicative strength class of structures exposed to rain and freezing (XF1, XF2,
XF3) for certain national annexes (Czech republic).

The maximum size of used aggregate should be specified in the input field "Maximum size of
aggregate". This value affects the minimum cover (the minimum cover should be increased
for aggregate greater than 32mm in accordance with the table 4.2) and also the minimum
distance between bars (chapter 8.2(2) of EN 1992-1-1). This setting is available only for
projects that have the setting "Check bar spacing" switched on in the main screen of the
program.

Ductility class of longitudinal reinforcement

The ductility class can be specified in this part. This choice affects the value of the
characteristic strain at maximum force £, and the minimum value of the factor k=(fy/f;)i for
calculation of stress according to the table C.1 of EN 1992-1-1.

Fire (only program Concrete Fire)
These material parameters affects the fire resistance of the member:

Aggregate e The aggregate type ("Siliceous" or "Calcareous") affects the stress-strain

type relationships of concrete under compression at elevated temperatures
(chapter 3.2.2.1 of EN 1992-1-2) and thermal and physical properties of
concrete (chapter 3.3)

Reinforceme ¢ The reinforcement type ("Hot rolled" or "Cold worked") affects the

nt type stress-strain relationships of steel at elevated temperatures (chapter 3.2.3
of EN 1992-1-2)

Concrete e The moisture content of concrete affects the value of specific heat of

moisture concrete in accordance with 3.3.2 of EN 1992-1-2

Parameter of e« This parameter is used for the calculation of the thermal conductivity Ac

thermal_ . with the help of linear interpolation between the upper and lower limits.

conductivity These limits are determined according to the chapter 3.3.3 of EN 1992-1-

2. The lower limit of the thermal conductivity is used for the parameter
equal to 0, the upper limit of the thermal conductivity is used for the
parameter equal to 1.0.
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Materials “

Environment: X0 Edit

Concrete: C30/37 Catalogue User defined
Longitudinal reinf.: B5S00 Catalogue User defined
Shear reinf.: BS00 Catalogue User defined

Indicative strength dass

[ Aeration = 4%

C12/15 = strength dass pass (EM 1992-1-1)
C12{15 = strength dass pass ( EM 206-1/24 )

Ductility dass of longitudinal reinforcement A "B o

Cancel

Window "Materials"

Environment

The environmental conditions for a member can be specified in this window. The range of
conditions is based on the chapter 4.2 of EN 1992-1-1. The conditions influence the calculation
of minimum (indicative) strength class and minimum reinforcement cover. These procedures
are described in the chapters "Indicative strength class" and "Minimum cover" of
theoretical help.

Description of options:
Corrosion induced by carbonation

X0 - No risk of e Concrete inside buildings with very low air humidity
carbonation

XC1 - Dry or e Concrete inside buildings with low air humidity, concrete
permanently wet permanently submerged in water

XC2 - Wet, rarely dry ¢ Concrete surfaces subject to long-term water contact. Examples:
most of foundations

XC3 - Moderate e Concrete inside buildings with moderate or high air humidity,
humidity external concrete sheltered from rain

XC4 - Cyclic wet and e Concrete surfaces subject to water contact, not within exposure
dry class XC2. Examples: cantilever walls, external structures

Corrosion induced by chlorides

X0 - No risk e No risk of corrosion induced by chlorides
XD1 - Moderate e Concrete surfaces exposed to airborne chlorides
humidity

XD2 - Wet, rarely dry ¢ Swimming pools, concrete components exposed to industrial
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XD3 - Cyclic wet and o
dry

waters containing chlorides

Parts of bridges exposed to spray containing chlorides,
pavements, car park slabs

Corrosion induced by chlorides from sea water

X0 - No risk °

XS1 - Exposed to J
airborne salt but not

in direct contact with
sea water

XS2 - Permanently o
submerged

XS3 - Tidal, splash o
and spray zones

Freeze/Thaw Attack
X0 - No risk .

XF1 - Moderate water o
saturation, without
de-icing agent

XF2 - Moderate water o
saturation, with de-
icing agent

XF3 - High water o
saturation, without
de-icing agents

XF4 - High water .
saturation with de-

icing agents or sea
water

Chemical attack
X0 - No risk

XA1 - Slightly aggressive
chemical environment
according to EN 206-1,
Table 2

XA2 - Moderately
aggressive chemical
environment according to
EN 206-1, Table 2

XA3 - Highly aggressive
chemical environment
according to EN 206-1,
Table 2

No risk of corrosion induced by chlorides from sea water
Structures near to or on the coast

Parts of marine structures

Parts of marine structures

Concrete inside buildings not exposed to rain and freezing

Vertical concrete surfaces exposed to rain and freezing
Vertical concrete surfaces of road structures exposed to freezing
and airborne de-icing agents

Horizontal concrete surfaces exposed to rain and freezing

Road and bridge decks exposed to de-icing agents, concrete
surfaces exposed to direct spray containing de-icing agents and
freezing, splash zone of marine structures exposed to freezing

e Concrete not exposed to aggressive chemical environment

e Natural soils and ground water

e Natural soils and ground water

e Natural soils and ground water
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Corrosion
Corrosion induced by carbonation:
%0 - Mo risk of corrosion or attadk

Concrete inside buildings with very low air humidity

Corrasion induced by chlorides:
%0 - Mo risk of corrosion or attack

Concrete inside buildings with wery low air humidity

Corraosion induced by chlorides from sea water:

%0 - Mo risk of corrosion or attack

Concrete inside buildings with wery low air humidity

Concrete
Freeze Thaw attack:

|XCI - Mo risk of corrosion or attack

Concrete inside buildings with very low air humidity

Chemical attadk:

X0 - Mo risk of corrosion or attack |E||

Concrete inside buildings with wery low air humidity

| | Cancel

Window "Environment"

Materials catalogue - concrete

This window contains the database of strength grades for concrete. The name of any grade
consists of the characteristic compressive cylinder strength of concrete at 28 days (fck) in front
of the slash and the characteristic compressive cube (fck cube) behind the slash.

The complete list of material characteristics for selected grade can be opened using
"Information" button.
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C 12/15
C 16/20

C ZDEZE

C 30/37
C 35/45
C 40/50
C 45/55
C 50/80
C 55/57
C 60/75
C 70/85
C 80/95
C 90/105

| Information | TPk | | X cancel |

Selection of strength grade

Material editor - concrete

The arbitrary material characteristics can be specified in this window. The quantities fcs, (mean
value of axial tensile strength of concrete) and Eci (secant modulus of elasticity of concrete)
may be obtained automatically using the characteristic compressive cylinder strength fct. This
procedure can be switched on using the setting "Recalculate values". Calculations are based
on the chapter 3.1 of EN 1992-1-1 and are described in the chapter "Material
characteristics" of the theoretical part of the help.

Description of material

Mame: C 25/30

Characteristics of material

Cylinder compressive strength 25,0 MPa
Tensile strength 2,6 MPa

Elasticity modulus = 30500 MPa

[ Recaloulate values

[~ K || ® Cancel |

Window "Material editor"

Materials catalogue - reinforcement

This window contains the database of steel reinforcement grades.

The complete list of material characteristics for selected grade can be opened using
"Information" button.
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10505 {R)
10425 (v}
KART wire (W)
Nets (52)
B420

B550

| 1 oK ||Can::el|

Window "Materials catalogue”

Material editor - reinforcement

The arbitrary material characteristics can be specified in this window. The characteristics are
described in the chapter "Material characteristics" of the theoretical part of the help.

Description of material

Mame: BS00

Characteristics of material

Yield strength 500,0 MPa
Elasticity modulus 200000 MPa

oK | | Cancel

Window "Material editor"

Reinforcement cover

This window contains inputs for the calculation of minimum cover in accordance with EN 1992-
1-1, chapter 4.4.1.

Environment

The window shows exposure class specified in the window "Materials", as this input has an
impact on the calculation of minimum cover. The exposure class can be change in the window
"Environment" that can be launched by the button "Edit".

Structure class

The structure class is used for the determination of the value cmin,dur (Minimum cover due to
environmental conditions). Recommended class for the structures with design working life 50
years is S4. This class may be increased or reduced according to the rules given in the table
4.3N. The class shall be increased for design working life 80 or 100 years, reduction is possible
for slabs or for members with special quality control of th production. The determination of the
value Cpin,dur is done in accordance with table 4.4N of EN 1992-1-1.
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Other influences

This part contains parameters that affects minimal cover cyin and allowance in design for
deviation Acgey.

The minimum cover of elements exposed to abrasion should be increased by sacrificial layer in
accordance with 4.4.1.2.(13). The "Abrasion class" has to be specified in this case. Available
options are:

No abrasion e The surface isn't exposed to abrasion, the minimum cover isn't
increased

XM1 - moderate The surfaces with moderate abrasion (e.g. members of industrial sites
abrasion frequented by vehicles with air tyres) should be increased by kj.
Recommended value is 5mm.

XM2 - heavy e The surfaces with heavy abrasion (e.g. members of industrial sites
abrasion frequented by fork lifts with air or solid rubber tyres) should be
increased by k2. Recommended value is 10mm.

XM3 - extreme e The surfaces with extreme abrasion (e.g. members industrial sites

abrasion frequented by fork lifts with elastomer or steel tyres or track vehicles)
should be increased by k3. Recommended value is 15mm.

The window contains also following settings:

Max accregate e The minimum cover due to bond requirement cuin p should be increased

diameter is by 5mm if the nominal maximum aggregate size is greater than 32mm
greater than in accordance with 4.4.1.2.(3) of EN 1992-1-1.
32mm

Uneven surface e The minimum cover should be increased by at least 5mm for uneven
surfaces (e.g. exposed aggregate) in accordance with 4.4.1.2.(11) of EN

1992-1-1.
The additive e The concrete cover should be increased by the additive safety element
safety element AcCdur;y in accordance with 4.4.1.2.(6). Recommended value is 0mm.

Stainless steel

The minimum cover may be reduced by Acdurst according to 4.4.1.2.(7)
in cases where stainless steel is used or where other special measures
have been. Recommended value of Acdusst is Omm.

Additional e The minimum cover may be reduced by Acduradd for concrete with

protection additional protection (e.g. coating) in accordance with 4.4.1.2.(8) of EN
1992-1-1. Recommended value is 0mm.

Allowance in e The minimum cover shall be increased in design to allow for the

design for deviation Acgdey in accordance with 4.4.1.3(1). Recommended value is

deviation 10mm. This value may be reduced for fabrication with a quality

assurance system (includes measurements of the concrete cover).
Permissible value should be within the interval <10mm, 5mm>. The
allowance Acgey may be reduced to <10mm, Omm> for quality
assurance system with very accurate measurement device and with
rejection of non conforming members (e.g. precast elements).

The minimum cover should be increased for concrete cast against uneven surfaces in
accordance with 4.4.1.3(4). These options are available:

Concrete cast e The minimum cover should be at least k; for concrete cast against
against
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prepared prepared ground (including blinding). The value of k; should be
ground considered as 40mm.

Concrete cast e The minimum cover should be at least k> for concrete cast against soil.
against soil The value of k2 should be considered as 75mm.

Calculation can be checked in the bottom part of the window. Procedures are described in the

chapter "Minimum cover".

Reinforcement cover

Structure dass
Class : 54

for mining, reservoirs, wather management

[ Max aggregate diameter is greater than 32mm

[ Uneven surface

[ Additive safety element A v
[ Stainless steel ACqhm =t
[ Additional protection Modur, 2dd
[ Allowance in design for deviation Acdey
[ Ground: prepared

Minimal cover

Cnom = Cmin + AC4=y = 10 + 10 = 20 mm

Environment
Environment: ¥ Edit
Indicative strength dass C12f15 = strength dass pass (EM 1992-1-1)

C12f15 = strength dass pass (EM 2058 )

Residential, dvil and other comman structures, industrial structures, structures

[ Lifetime > 80 years [ Lifetime = 100 years
[ Slab geometry [ Spedial quality control
Resulting structural dass: 53

Other infl.

Abrasion dass : Mo abrasion

0,0
0,0
0,0
0,0

10,0

®) zoil

Crin = MaX(Crmin by Cmindurs 10) = max(10; 10; 10) = 10 mm

W

[mm]
[mm]
[mm]
[mm]

[mm]

Cancel

Window "Reinforcement cover"

Edit reinforcement - general cross-section

The arbitrary reinforcement for general cross-section may be specified in this window. There

-117-



FIN EC - User's Guide © Fine Ltd. 2016

are three basic ways of reinforcement input that may be combined: batched input with the
help of the button "Generate", graphical input in the workspace and numerical input using the
coordinates of bars. Reinforcement may be also imported from *.dxf file.

Automatic generation

The bars may be entered in an automatic way with the help of the window "Edit
reinforcement" that may be launched by the button in the left bottom corner of the window.
Any existing reinforcement is deleted when adding the new bars from that window.

Numerical input

New bars may be entered numerically with the help of table "General reinforcement" in the
left part of the window. The input is performed in the window "Edit reinforcement" that may
be launched by the button "Add" in the toolbar under the table. Modifications and deletion
may be done with the help of the buttons "Edit" a "Remove".

Graphical input

The new bars may be also specified on the workspace in the right part of the window. The
appropriate mode may be selected in the toolbar "Edit". The new bars may be added by the
cursor in the mode "Add". The bar diameter may be specified in the input field on the right
side of the toolbar. The window "Edit reinforcement" with bar properties (position, diameter)
can be launched for existing bar after clicking on the bar in the mode "Edit". Mode "Remove"
deletes the existing bars after clicking on them. The tools from toolbars "Selections" and
"Scale" may be helpful during the work.

Import of reinforcement

Position and diameter of the reinforcement may be imported from the *.dxf file using the
button "Import" in the left bottom corner of the window. All circles with diameters up to
50mm are automatically recognized as reinforcement bars. The origin of the coordinate system
has to be respected when preparing the input file. The dedicated window is shown during the
import of *.dxf file. User is able to switch on/off certain layers in the file and specify the input
units.

Cover

Required cover of longitudinal reinforcement can be calculated in this part. these options are
available:

Minimum e The minimum cover calculated in the window "Reinforcement cover"

cover will be used. The calculation in this window can be changed after clicking
on the button "Minimum cover".

Minimum e The sum of stirrups' diameter (specified in part "Shear reinforcement")

cover and and minimum cover calculated in the window "Reinforcement cover"

stirrups will be used. The calculation in this window can be changed after clicking

on the button "Minimum cover".
User defined e The user defined value of the reinforcement cover can be specified for this
cover option.
Button "Check of cover" runs the control of minimum cover for the bar.
Information

Bottom part of the window shows the verification of structural rules (described in the chapter
"Structural rules"). Bottom edge of the window shows the value "Utilization by bending"
that shows actual result of longitudinal reinforcement verification. This value is updated
automatically adfter any change in the reinforcement input.
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Edit reinforcement sector - b
General reinf. T e e .
- ® & = |Diam.: 6l | QG4 EESEHD I BEME
LTS ] ¥ Z Diam.
[mm] [mm] [mm] llo.o --wlo.o -30|0.0 -zolo.o -mlo.o 0,0 mlo.o zolo.u 30|0.0 -wlo.o oD J|
1 -394 64,0 15 ;_
= 39,4 54,0 16 =
3 -75,9 0,0 16
4 75,9 0,0 16 =]
5 39,4 64,0 16 <
» & 354 -640 16
al
-
Snap to grid Grid step 5,0 | [mm]
| [® Add Edit = Remave I
OVer Information on reinf,
M?nimum ElEr ) Use the same coordinate system as for cross-section
- Min cover and stirups Total reinforcement area: 1206,4 mm2
(_J) User defined cover
Check of min and max reinforcement level
Cover: 25,0 | [mm] Column {total reinforcement):
ps =0,0349 = pgmin = 0,00266 = Pass
Minimum cover Chedk of cover ps =0,0349 = pgmay = 0,04 = Pass
Import # Drawing I Utilization by bending : 65,8 % PASS oK Cancel

Tools for the work with reinforcement

Edit reinforcement

The position and diameter of the reinforcement bar may be specified or modified in this
window. The position is defined relatively to the origin of the coordinate system that is shown
in the window "Edit reinforcement - general cross-section".

Edit reinforcement n
Position ¥ 75,9 | [mm]
Position Z 0,0 | [mm]
Diameter : 16 | [mm]
oK + oK + Cancel

Window "Edit reinforcement”

Edit reinforcement

This window is suitable for the input of longitudinal reinforcement in pre-defined shapes
(rectangular shape, T-shape, circle etc.). The reinforcement is defined with the help of rows
specified by the cover from upper (part "Upper reinforcement") or lower (part "Bottom
reinforcement") edge of the cross-section. Any changes are automatically visible in the
cross-section view in the right part of the window. Bars may be specified with the help of bars
count ("Number") or bars spacing ("Distance"). In this case, the bars count for the member
is calculated as a ratio of cross-section width in given height and the distance between bars.
This input style is common mainly for slabs and walls, where the one linear meter of the
structure is usually analysed and the bar spacing doesn't respect this notional dimension

Only one reinforcement row along the cross-section perimeter is available for circular cross-
sections (circle, annulus).
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Cover

Required cover of longitudinal reinforcement can be calculated in this part. these options are
available:

Minimum e The minimum cover calculated in the window "Reinforcement cover"

cover will be used. The calculation in this window can be changed after clicking
on the button "Minimum cover".

Minimum e The sum of stirrups' diameter (specified in part "Shear reinforcement")

cover and and minimum cover calculated in the window "Reinforcement cover"

stirrups will be used. The calculation in this window can be changed after clicking

on the button "Minimum cover".
User defined e The user defined value of the reinforcement cover can be specified for this
cover option.
Button "Check of cover" runs the control of minimum cover for the bar.
Information

Bottom part of the window shows the verification of structural rules (described in the chapter
"Structural rules").

Reinforcement positioning
The bars in rows have may follow these two options of horizontal alignment:

Generate identical ¢ The edge bars are placed according to the value of cover.
bar spacing Intermediate bars are placed in that way that the bar spacing is
identical between all bars.

Bars as much on e The edge bars are placed according to the value of cover.
edge as possible Intermediate bars are placed as much on edge as possible in that
way that the bar spacing equal to the minimum value of bar spacing.

Bottom edge of the window shows the value "Utilization by bending" that shows actual
result of longitudinal reinforcement verification. This value is updated automatically adfter any
change in the reinforcement input.
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Edit reinforcement ﬂ
Cover
) Minimum cover Minimum cover
Min cover and stirrups .
(®) User defined cover Cover: 15,0 | [mm] Check of cover il
o] o}
Upper reinforcement
Diameter Type Distance Count Cowver Az
[mm] Input [mm] [ Autom, [mm] [mm?]
1 6 | Number|¥ 2z [l 15,0 56,5 -
[=]
Oz &
~ LA
3 [mm?]
4 58,5
Bottom reinforcement Q o o o
Diameter Type Distance Count Cover Ag ér L 150.0 L
[mm] Input [rmm] [ Autom, [mm] [mm?] * . -
1 10 | |Number|~ 2 O 15,0 157,1
2 6 | \Number|¥ 2 O 15,0 56,5 oA Reinf. positioning
TAs .
s (®) Generate identical bar spacing
[mm
. G () Bars as much on edge as possible
Information on reinf,
Total reinforcement area: 270,2 mm2
Check of min and max reinforcement level
Beam (reinforcement in tension - min, total reinforcement - max):
Ps,e =0,00789 2 pgmin =0,00135 = Pass
ps =0,00901 £ pgmay =0,04 = Pass
ization by bending : 1 Y Cance
Utilization by bendi 79,1 % PASS C, |

Window "Edit reinforcement”

Shear reinforcement

This window contains properties of transverse reinforcement and performs verification of shear
forces and torsional moments. Cross-sections without specified shear reinforcement are
analysed as plain concrete members. Properties of shear reinforcement are placed in the upper
part of the window. Following types of reinforcement are supported:

e Boundary stirrups - closed stirrups along the cross-sectional perimeter that are able to
resist both shear forces and torsional moment (included only in certain programs)

¢ Ties, inner stirrups - inner parts of stirrups or ties between upper and bottom
longitudinal reinforcement (may be specified in two directions in certain programs)

e Bent-up bars - shear reinforcement with angle between the reinforcement and the
member axis in the interval <45,0,90,0>

Characteristics of individual reinforcement types:
Boundary stirrups

This reinforcement is considered as a basic transverse (shear) reinforcement of the member.
Shape of bars respects the geometry of cross-section, distance from the edge is equal to the
specified cover. The stirrups are specified by the bar diameter and spacing between bars along
the member axis. Two profiles per bar are considered automatically.

Analysis of torsion can be influenced by the setting "Torsion". These options are available:
e Consider only to shear resistance - Complete bearing capacity of stirrups is considered
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in the analysis of shear. Stirrups aren't considered during the analysis of torsion. This
option should be used for open stirrups without any torsional resistance.

o Split to shear and torsion automatically - Bearing capacity of stirrups is divided
between analysis of shear and torsion in that way that both analysis provide the same
utilization.

e Consider to torsion resistance with ratio - Bearing capacity of stirrups is divided
between analysis of shear and torsion according to the specified ratio. Input value is the
bearing capacity of stirrups for analysis of torsion.

Ties, inner stirrups

Inner bars of stirrups and ties can be specified in this part. The reinforcement is specified by
the diameter, number of bars and spacing along the member axis. Spacing and diameter can
be automatically copied from boundary stirrups using the setting "Same as boundary
stirrups". This behaviour is suitable for reinforcement made of inner parts of boundary
stirrups.

Bent-up bars

The difference between bent-up bars and inner stirrups is the angle between bar and member
axis. Bent-up bars are specified by the diameter, number of bars, pitch and spacing along the
member axis. Bent-up bars are considered to be placed only in one point of the member length
(not in the row along the member length). For other cases, the setting "As row of bent-up
bars" shall be switched on. Spacing of bent-up bars along the member length has to be
specified in this case.

Inner lever arm

The user defined value of inner lever arm can be specified in this part. This value is one of the
fundamental inputs for shear analysis. Available is automatic calculation (described in the
theoretical part of help) or manual input as a portion of effective depth of cross-section d. The
inner lever arm may be considered as 0,9d according to 6.2.3(1) of EN 1992-1-1 (provided
that the member isn't loaded by normal force).

Angle of compression struts

Angle of compression struts can be calculated automatically by the software or specified
manually by the user. Automatic iteration is based on finding the pitch for which the maximum
shear VRd max is equal to the bearing capacity of the shear reinforcement Vg4 . Permissible
interval for the pitch is <21,8°;45°> according to 6.2.3(2) of EN 1992-1-1.

Information

Bottom part of the window shows both the results of the analysis (described in the chapter
"Ultimate limit state - shear") and verification of structural rules (described in the chapter
"Structural rules").

-122-



FIN EC - User's Guide © Fine Ltd. 2016

Edit reinforcement H
¥ Boundary stirrups
Diameter d : 4 | [mm] D m e
Spacing s : 120,0 | [mm] 15
¥ Ti [ Bent-up bars
[+ stirrups same as boundary
Diameter d : 4 | [mm]
Spacdng s : 120,0 | [mm] =
o
Count of shears: 2 M - &
E
Inner lever arm Angle of compression struts A
(®) Define by calculation (@) Iterate ,.L 150,0 ,.L
(") Define as xd () Userdefined
Information
Shear reinforcement ratio ~
Ly, min = 10,0008 £ p,, = 0,00279 = Pass
Max stirrup spacing S|max = 136,53 mm = Pass
Max stirrup legs spacing S, mex = 136,5 mm
Zat. pfipad 1
Model of substitute framework used
Compression chord indination : & = 23,48 ©
Concrete resistance
Chrdc = 0,18 /7c=0,18 f 1,5 =0,12
k = min(1 + %(200 / d); 2) = min{1 + {200 f 180,5); 2) = 2 W
Utilization in shear : 48,4 % PASS oK Cancel

Window "Edit reinforcement"

Creep

This window contains parameters that are necessary for the calculation of the creep factor in
accordance with 3.1.4 of EN 1992-1-1. These parameters should be specified:

Start of loading e The age of concrete at loading

End of loading e The age of concrete at the needed moment (working life). The value
may be specified in days or years.

Relative e The relative humidity of the ambient environment. The humidity

environment 50% (inside conditions) or 80% (outside conditions) can be selected

humidity with the help of buttons "Inner" and "Outer".

Atmosphere e This setting refer to the perimeter of the cross-section that is in

surrounding whole contact with atmosphere. Whole perimeter is considered as a default,

section it's possible to specify only part of the perimeter with the help of this
setting.

Calculations connected with creep are described in the part "Creep factor" of theoretical help.
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Creep n

Start of loading tp= 28,0 | [days]
End of loading t=| 25550,0 | [days] 70,00 | [years]
Rel. environment hurmidity RH = 50,0 | [%E] Inner Outer

Atmosphere surrounding whole section
Perimeter in contact with atmosphere = §92 4 | [mm]

Calculation results

Creep coefficient:

hy = 2xA-/u=2x34600,692,4 = 99,34 mm

oy = (35 fo) 07 = (35 / 38)0.7 = 0,944

o = (35 fo) 02 = (35 / 38)0.2 = 0,984

OrH = [1+(1-RH/100) /(0,1 x 3hg) = og] x oz = [1 + (1-50 / 100) / (0,1 x 3499,94) x
0,944] = 0,934 = 1,984

Blfom) = 16,8.106 [ VFom = 16,8. 108 / 438 = 2,725

Bt = 1/(0,1+tg03) = 1/(0,1 + 28,000.2) = 0,488

o0 = opy = Blfom) = Bltp) = 1,984 = 2,725 = 0,488 = 2,641

o3 = (35 fo) 05 = (35 /38)0.5 = 0,96

By = min{1,5 = [1 + (0,012 = RH)18] = hg + 250 = c3; 1 500 = o3) = min{1,5 = [1 + {0,012 =
S0)1E] = 99,94 + 250 = 0,96; 1 500 = 0,96) = 389,9

Bltftp) = [(t-to) /(By +t-tg)]0-3 = [(25 550 - 28,00) / (389,59 + 25 550 - 28,00)]0.3 = 0,995

@ = opx B(tjty) = 2,641 x 0,995 = 2,629

Cancel
Window "Creep"
Buckling

The upper part of the window contains buckling parameters (consideration in the analysis,
fundamental lengths Lx and supporting style) for directions Y and Z (in analysis type
"Concrete 2D" only direction Y). The pinned supporting style is considered as a default, the
buckling length is equal to the fundamental length in this case. The different supporting style
for directions Y and Z may be selected in the window "Buckling length" that is available after

clicking on the button " &

Creep coefficient

The buckling analysis is affected by the creep coefficient that may be specified in the window
"Creep". This window may be opened by the button "
Method based on

The main parameter of the buckling analysis is the method of verification. Following options
are available:

Method based on e This method is suitable both for partial members and whole

the nominal structures. It is based on the nominal stiffness that takes into

stiffness account the effects of cracking, material non-linearity and creep on
the overall behaviour. The coefficient that depends on the distribution
of first order moment cgp has to be specified for each direction
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Method based on
the nominal
curvature

Simplified method
based on 12.6.5.2
of the standard

according to the chapter 5.8.7.3(2). Recommended values are
described in the chapter "Buckling" of the theoretical help.

This method is primarily suitable for isolated members with constant
normal force. The nominal second order moment is calculated
according to a deflection that is based on the effective length and an
estimated maximum curvature. The method is based on the chapter
5.8.8. The coefficient that depends on the curvature distribution ¢
has to be specified for each direction according to the chapter
5.8.8.2(4). Recommended values are described in the chapter
"Buckling" of the theoretical help. Not available for the members
made of plain concrete.

Simplified method according to the chapter 12.6.5.2 of EN 1992-1-1.
Only for members made of plain concrete.

The calculation details are displayed in the bottom part of the window.
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¥ Budking ¥ (Buckling in direction of axis Z)
Length : ly = [m]
Buckling length: Iy = 2,000 [m]
I¥ Buckling Z (Buckling in direction of axis )
Length : Iz = [m]
Buckling length: lgz = 2,000 [m]
Creep coeffident
Creep coeffident: 2,629 [

Method based on

sz <o, B e g

acc. to 1st order moment, see EM 1992-1-1, 5.8.7.3 (2)

(" Mominal curvature

=rr okl momert
dCC, 1O Total mamel

Calculation results

Buckling
Buckling calculated by method based on nominal stiffness.
Slenderness perp. to y:
iy = Wlop fAD = 4(96,3.10% /0,0346) = 0,0528 m
by = Loy /[iy =2/0,0528 =37,9
5|EI'II:|IEI'IIEE perp. toz
iz = Wl /A =%(95,7.10%/0,0346) = 0,0526 m
iz = Loz [iz = 2/0,0526 = 38,04
Zat. pfipad 1:
As % fid [ (A x fod) = 0,00121 x 434,8 / (0,0346 x 20) = 0,758
W14+2 =) =1+2=0,758) = 1,586
1,7-1=17-1=0,7
|Medl [ (A; = fd) = |-400] f(0,0346 = 20) = 0,578
= min(20 = A =B = C/n; 75) = min{20 = 0,655 = 1,586 = 0,7 /~0,578; 75) ™

| | Cancel |

Window "Buckling"

Loads

This window contains options and settings for load input.
Load

The load name and combination type can be specified in this part. The combination type
influences the analysis method. These types are available:

Basic design ¢ The fundamental load type, assumption is that the internal forces are

(ULS) based on basic (or alternative) load combination in accordance with
6.4.3.2 of EN 1990. These loads are analysed for ultimate limit states.
Internal forces in these loads are reduced by reduction factor ) in the
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program "Concrete Fire" (described below).

Accidental The assumption for this type is that the internal forces are based on

design (ULS) accidental load combination in accordance with 6.4.3.3 of EN 1990. These
loads are analysed for ultimate limit states using partial factors for
accidental situations.

Characteristi The assumption for this type is that the internal forces are based on

c (SLS) characteristic load combination in accordance with 6.5.3a of EN 1990.
These loads are analysed for serviceability limit states - stress control. Not
available in the software "Concrete Fire".

Quasi- e The assumption for this type is that the internal forces are based on quasi-

permanent permanent load combination in accordance with 6.5.3c of EN 1990. These

(SLS) loads are analysed for serviceability limit states - crack control. Not
available in the software "Concrete Fire".

Frequent e The assumption for this type is that the internal forces are based on

(SLS) frequent load combination in accordance with 6.5.3b of EN 1990. These

loads may be analysed for serviceability limit states - deflection control.
Available only in the software "Concrete Beam".

If the check box "Forces calculated acc. to 2nd order theory", the analysis for this load will
be performed without any consideration of buckling (the forces are already calculated on
deformed structure.

Force on cross-section
This part contains input fields for internal forces. Following forces are supported:

N e Normal force

M) e Bending moment about axis y (positive values represent tension in the bottom
edge of the cross-section)

M; e Bending moment about axis y (positive values represent tension in the left edge
of the cross-section)

V; e Shear force in vertical direction (parallel with axis z)

V) e Shear force in horizontal direction (parallel with axis y)

T e Torsional moment about member axis 1

The input range depends on program and task type.
Reduction coefficient for design load (only program "Concrete Fire")

Reduction coefficient for the design load n); recalculates the load determined for fundamental
design combination into the design values for the fire situation. This coefficient should be
obtained in accordance with 2.4.2 of EN 1992-1-2. As a simplification, value of ns= 0.7 may be
used.

Load duration coefficient

This coefficient represents the portion of quasi-permanent component in the design load. Value
0 means that the load doesn't contain any quasi-permanent part, value 1.0 means that
complete load is quasi-permanent. This coefficient is important for the calculation of the creep
factor.

Proportion of reinforcement to concrete stiffness
This factor is available for design standard EN 1992-2, load types "Quasi-permanent"” and
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"Characteristic". The value represents the ratio of stiffness of reinforcement and concrete.
For standard conditions, this ratio is calculated with the help of moduli of elasticity. This
solution doesn't respect the degradation of modulus of elasticity of concrete due to creep and
similar effects.

Load

| Load 1

Combination type : |basjc design (ULS)
[ ]Forces calculated using 2nd order theory

Force on cross-section
Axial force: N = [k] N =0: tension ; M < 0 : compression

Bending moment: My = [Mm] My =0 bottom fibres in tension

Shear force: Wy = 32,00 | [kM] VzrdT
Load duration coeffident

Load duration coefficdent: 1,000 | [-]

Represents ratio of quasi-permanent (5L5) and design (ULS) load by bending moment, values range
from 0 to 1; 1 means that quasi-permanent and design load are equal; used for calculation of creep
coeffident

oK + ¥ OK + [ ||

Window "Load edit"

Buckling length

The factor for calculation of the effective member length for buckling analysis can be specified
in this window. The factor is selected according to the support style of the member. Range of
supporting styles and factor values are based on general theories for stability analysis.
Arbitrary value of the factor can be specified for the sixth option (figure with question marks).
Options "Braced members" and "Unbraced members" refer to the frame structure
according to the chapter 5.8.3.2(3) of EN 1992-1-1.

: ?L - ? Braced members
n = v ? Unbraced members

Hinged-hinged: Ig = 1,0 = |

| Hok || X gancel |
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Window "Buckling length"

Load import

Window "Load import" appears after loading the text or *.csv source file. The data included in
the source file can be arranged in this window. Left part shows content of imported file. The
assignment of the certain column to the load entry (force or property) can be done in the right
part of the window. Numerical entries can be also multiplied by specified multiplier. This
multiplier can be used mainly for conversion caused by different units in the source file and in
the program. Initial rows can be skipped using setting "Import from row number". This
setting is helpful for source files with headings. Default units required by the software are [kN]
and [kNm].

77| Load import “
Preview Load import parameters
D:Vhelpl_podklady Fin EC\Betonbeton_import_sil.csv TXT: Columns are separated by a tab or space v
According to second order Lines starting with ";" are ignored.
1 ‘fes
i} No Import from row number 1
Combination type Column Multiplier
1 basic design (ULS)
v
2 characteristic (5L5) ' Name 1
3 quasi-permanent (SLS) ¥ Axial force N 2 100 | 4
4 accidental design (ULS)
Columns: 7; Rows: 3 [¥ Bending moment M, 3 1,00 | [
1 2 3 ) 5 5 7 I” Bending moment
compression -368,00 87,20 63,10 a 1 0,85
tension 160,00 0,00 3700 O 1 0,12 I shear force V2| 4 100 |
max. bending 75,00 16,20 2,30 1] 3 0,54 I~ Shear force
I Torsional moment
[¥ According to second order 5
[v¥ Combination type [
¥ Load duration coeffident 7
Default Cancel

Window "Load import"
Preparing text file

Text file can be created in any text editor (e.g. Notepad, Word, Writer). File format requires
that every row contains one load case. Every row can contain all values of internal forces
separated by space or tabulator. The order may differ comparing to the order of forces in the
software, however, order has to be identical for all rows of the document. The load name, load
duration and second order effect may be also specified for every load. The combination type,
load duration coefficient and second order effect has to be specified using this numerical
codes. This scheme is used for consideration of analysis in accordance with II. order theory:

1 Forces calculated in accordance with II. order theory

0 Forces aren't calculated in accordance with II. order theory

The scheme for combination type:
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1 Basic design (ULS)

2 Characteristic (SLS)

3 Quasi-permanent (SLS)
4 Accidental design (ULS)

Also load duration coefficient may be imported from the file. This coefficient represents the
portion of quasi-permanent component in the design load. Value 0 means that the load doesn't
contain any quasi-permanent part, value 1.0 means that complete load is quasi-permanent.
This coefficient is important for the calculation of the creep factor.

The file can be also created using part of analysis documentation from arbitrary structural
analysis software.

File Edit Format Wiew Help

"compression" -152,88 5,80 @,88 -10,80 0,88 2
"tension” 168,00 0,86 0,00 0,80 6,00 4

"max. bending” ©,00 16,20 2,30 8,00 ©,00 3

Ln 3, Col 43

Text file in Notepad
Preparing *.csv file

The rules for *.csv (comma-separated values) files are almost identical . Main difference is,
that the particular values are separated by semicolon ";".

File Edit Options Enceding Help
compression;-152,08;5,00;08,080;-18,088;0,008;2

tension;168,80;08,008;0,80;08,00;0,0808;4
max. bending;8,0868;16,20;2,30;08,08;0,00;3

Example of *.csv file

This file type can be easily created using spreadsheet programs like Excel or Calc. Created
document can be saved as *.csv file with appropriate separator.

aE) |Liberation Sans E| |'|'I]I |E” & 4 A A1 o%e tmoad
M23:M26 v & Z = |
A | 8 | ¢ | o | e | ¢ | & |
1 |compression -152 5 0 -10 0 2
2 |tension 160 0 0 0 0 4
3 |max. bending 0 16,2 0 0 0 3
4
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Edit of *.csv file in spreadsheet

Cross-section

This part contains tools for the input of cross-section geometry. Following options are
available:

Basic e Selection of the cross-section geometry from pre-defined database.
The button launches the window "Cross-section editor".

Polygon e Input of arbitrary geometry of the cross-section using general polygon.
The button launches the window "General cross-section". Not
available for analysis type "Concrete 2D".

General section e Input of general cross-section in the program "Section". This option
contains additionally the ability to specify the cross-section with holes.
Not available for analysis type "Concrete 2D".

Details e Shows the cross-sectional properties (area, moment of inertia etc.) for
entered cross-section.
The corresponding window may be opened also using double-click in the active workspace.

If the member is loaded from "Fin 2D" or "Fin 3D", the material will be automatically copied
from this program.

W FIN EC - Cancrate [\ Users\PublicyDocumerte FinehFIN EC +5 BsdyDemott_EMcia o] - olEN|
Fle Edi Mmsinpuis Dats Options Help
OwE BCbih ®&aE 4+ 000
[ — i 1 ot i i) i s e L
o Ak ey
E Aewave
W Progect
B Cobsn 3
L]
B Cros-semion
fill rmerisl
By e foross
b Buding
B Longtudingd e
P e e,
o Creis
I Chesk
B Cokswn 7
B fean
B Gecion
Croaz-sacton
T-prizaz
B o= .
W rarm El |
& cararsmcin | r |
EID'M qb—
— T
B “rack sl
EM 1992-1-1/Casch Req A-Covedingte = D215 [m]
Part "Cross-section" of the member design
Material

The materials of member and reinforcement can be specified in this part. There is a dedicated
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window "Materials" for materials input. This window can be launched using "Material"
button. Both pre-defined strength grades and user defined input of material characteristics are
available in this window.

Plain concrete

Input of material for task type "Plain concrete" contains these options:

Material °

User defined .

Include concrete
in tension

Pre-defined database of strength classes in the window "Materials
catalogue - concrete"

Input of user defined characteristics in the window "Material editor -
concrete"

Option to calculate the capacity of the cross-section including that part
of cross-section where the tensile stress is lower than the tensile
strength of concrete. Otherwise, only sompressive part of cross-
section is considered during the analysis.

If the member is loaded from "Fin 2D" or "Fin 3D", the material of concrete will be
automatically copied from this program. Reinforcement materials have to be specified in this

part.
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Part "Material" of member verification

Internal forces

The internal forces along the member length can be specified in this part. More loads (load
combinations) can be specified for any member.

If the member is loaded from "Fin 2D" or "Fin 3D", the internal forces will be automatically
copied from this program.
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Loads

The upper part of the input frame contains buttons for input and edit of loads. The load is a set
of internal forces (design values), that corresponds to the results of design combinations. The
basic properties of the load can be specified in the window "Loads".

Any load contains a setting "Forces calculated acc. to 2nd order". The load won't be
verified including buckling consideration, if this setting is switched on for the certain load.
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Part "internal forces" of member design
Input of internal forces

The active load has to be selected before starting the input of internal forces. The active load
can be selected using list box above the table with values of internal forces.

Loads
[ Add Edit (=l Remove Lo 1 compression +bending
Forc==mload Lo 1 compression-+bending
Lo 2 tension
[l Add L TS - X Lo 3 Maximurn bending _
_ x [ I ]
= ¥ 1 0,000 -95,000 0,000

Selection of the active load

The internal forces are entered with the help of values in the certain points along the member
length. These points should be specified mainly in the positions of local minima or maxima or
in the inflection points. Intermediate values are determined automatically using linear
interpolation. These points are organized in the table in the bottom part of the application
window and can be entered with the help of dedicated window.

The table shows both specified and calculated values of internal forces for each point. The
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automatically calculated values can be hidden using setting "Show only entered values".

Example of entered internal forces

The following figure shows diagram of normal force N, shear force V3 and bending moment M>.
The table shows the entered internal forces, that has to be entered in the certain positions.

M

Diagrams of internal forces

These diagrams can be created using these values:

Section Position x [m] |N [kN] V3 [kN] M2 [kN]
number

1 0,00 20,00 -10,00 0,00

2 2,50 -10,00 (left) 25,00
3 2,50 10,00 (right)

4 5,00 20,00 10,00 0,00

Intermediate values are calculated automatically using linear interpolation.

Force edit

The internal forces in the certain member point can be entered with the help of this window.
These properties can be specified:

X

Basic input, that specifies the position of the point along the member length. The
position is measured from the left end of the member

Normal force

Bending moment about axis y (positive values represent tension in the bottom
edge of the cross-section)

Bending moment about axis z (positive values represent tension in the left edge
of the cross-section) - only selected programs and task types

Shear force in vertical direction (parallel with axis z)

Shear force in horizontal direction (parallel with axis y) - only selected programs
and task types

Torsional moment about member axis 1 - only selected programs and task types
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Values of all internal forces shall be specified only in the first (x=0) and last (x is equal to
member length) sections. Intermediate sections may contain unfilled certain internal forces.
The values of these forces are obtained with the help of linear interpolation using the closest
values that were specified in other sections.

Force edit “

Forces on section

Coordinates: X = 3,000 | [m]

Axial force: M= [kr] M = 0: tension ; M < 0 : compression
Bending moment: M, = 22,50 | [kMm] My, = 0 : bottom fibres in tension
Bending maoment: Mz = [kim] Mz = 0 : fibres to the left in tension
Shear force: = kM) Wyt

Shear force: Wy = [ki] Vit &

Tarsional moment: T= [lidm]

oK + [ oK + [#

Cancel

Window "Force edit"

Buckling

This part contains parameters of buckling and imperfection. The setting "Use imperfection"
adds an and effect of imperfection /g/400 according to 5.2(9) into the analysis. Imperfection is
calculated using the basic member length /p that may be changed in the table in the bottom
part of the window. The fundamental length /y is the real length, not the buckling length.

The buckling analysis may be switched off for certain applications with the help of setting
"Calculate with buckling".

The buckling analysis is affected by the creep coefficient that may be specified in the window
"Creep". This window may be opened by the button "

The main parameter of the buckling analysis is the method of verification. Following options
are available:

Method based on e This method is suitable both for partial members and whole

the nominal structures. It is based on the nominal stiffness that takes into

stiffness account the effects of cracking, material non-linearity and creep on
the overall behaviour. The coefficient that depends on the distribution
of first order moment cp has to be specified for each direction
according to the chapter 5.8.7.3(2). Recommended values are
described in the chapter "Buckling" of the theoretical help.

Method based on e This method is primarily suitable for isolated members with constant

the nominal normal force. The nominal second order moment is calculated

curvature according to a deflection that is based on the effective length and an
estimated maximumcurvature. The method is based on the chapter
5.8.8. The coefficient that depends on the curvature distribution ¢
has to be specified for each direction according to the chapter
5.8.8.2(4). Recommended values are described in the chapter
"Buckling" of the theoretical help. Not available for the members
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made of plain concrete.

Simplified method ¢ Simplified method according to the chapter 12.6.5.2 of EN 1992-1-1.
based on 12.6.5.2 Only for members made of plain concrete.
of the standard

The imperfection and bucking parameters can be specified in tables in the bottom part of the
input frame. The tables for imperfection and buckling in two directions are organized into tabs.

Use imperfection
Calculate with buckling Calculation method based on

Creep coeffident: q= 2,732 [ = (®) Mominal stiffness () Mominal curvature

Imperfection | Buckling ¥ (Buckling in direction of axis Z) | Budding Z (Buckling in direction of axis Y)

[ Add L+ TS Start End Length Factor
[m] [m] [m] of budding k. [-]
1 0,000 8,000 8,000 0,500

Edit =

Tabs for the input of imperfection and buckling parameters

The table contains one sector along the whole member length as a default for every new
member. This sector can be modified using button "Edit" or by double-click on the table row.
The properties of the sector are organized in the windows "Imperfection" and "Buckling
Y/Z". More sectors can be added (button "Add") for the input of different
imperfection/buckling properties along the member length. The new sectors are automatically
added behind the first sector according to the start coordinate called "Sector beginning". This
point is automatically considered as the end of previous sector.

The particular sectors are displayed also in the active workspace. The sector lengths may be
edit by using the active dimensions, double-click on certain sector launches the appropriate
window for sector edit.
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Part "Buckling" of the member design

Imperfection

This window contains parameters that are necessary for the determination of imperfection for
given member sector. The fundamental parameter is the coordinate called "Sector
beginning". This point is automatically considered as the end of previous sector and is used
for the calculation of the sector length.

Imperfection parameters
Following parameters shall be specified for the imperfection determination:

Neglect e The consideration of the imperfection may be switched off with the help
imperfection of this setting. Following parameters won't be enabled in that case.
Different sector e« If the fundamental length for the imperfection calculation differs from
length for the sector length /, this check box should be switched on and the
buckling fundamental length should be defined in the input field "Length". In

other cases, the sector length is considered as a fundamental length for
the imperfection calculation. The sector length is updated automatically
after any modification (e.g. insertion of new sector).

Length e The fundamental length /p that is used for the calculation of the

imperfection.
Imperfection ﬂ

Sector

Sector beginning : 0,000 | [m]
Sector end : 8,000 | [m]
Sector lenath : 8,000 | [m]

Imperfection parameters
[ Meglect imperfection
[ | Different sector length for imperfection

Length : lp = 8,000 | [m]

Cancel

Window "Imperfection”

Buckling Y/Z

This window contains parameters that are necessary for the determination of buckling lengths
loy and o for given member sector. The fundamental parameter is the coordinate called
"Sector beginning". This point is automatically considered as the end of previous sector and
is used for the calculation of the sector length.

Buckling parameters
Following parameters shall be specified for the buckling analysis:
Ne The buckling analysis may be switched off with the help of this setting. Following
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parameters won't be enabled in that case.

o If the fundamental length for the buckling analysis differs from the sector length /, this
check box should be switched on and the fundamental length should be defined in the
input field "Length". In other cases, the sector length is considered as a fundamental
length for buckling analysis. The sector length is updated automatically after any
modification (e.g. insertion of new sector).

e The fundamental length / that is used as an input for the calculation of the buckling length
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n /.

g

t

h

B e The buckling length in the corresponding direction that is calculated with the help of the
u fundamental length for buckling analysis and the supporting style of the sector that may
ﬁ be changed in the window "Buckling length" (launched by the button " "). The hinged
I supporting style is considered as a default, the buckling length is equal to the

i fundamental length in this case.

n

g

|

e

n

g

t

h

F ¢ The coefficient that depends on the distribution of first order moment c¢p has to be

a  specified for the analysis method based on the nominal stiffness according to the chapter
€ 5.8.7.3(2). The coefficient that depends on the curvature distribution ¢ has to be specified
t for the analysis method based on the nominal curvature according to the chapter

0 5.8.8.2(4). Recommended values are described in the part "Buckling" of the theoretical
r help.

Buckling ¥ (Buckling in direction of axis Z}n

Sector

Sector beginning ! 0,000 | [m]
Sector end : 8,000 | [m]
Sector lenath 8,000 | [m]
Buckling parameters

[ | Meglect budding (buckiing prevented)
[ ] pifferent sector length for buckling

Length : ly = 8,000 | [m]
Buckling length : gy = [m] =
Factar : Oy = 10,00

acc, to 1st order moment, see EN 1992-1-1, 5.8.7.3 (2)

Cancel

Window "Buckling Y"

Longitudinal reinforcement

The longitudinal reinforcement can be specified in this part of the tree menu. The
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reinforcement parameters can be specified for the whole member or can vary along the
member length. In this case, the member has to be divided into particular sectors, every
sectors may contain different reinforcement parameters. The table contains one sector along
the whole member length as a default for every new member. This sector can be modified
using button "Edit" or by double-click on the table row. The properties of the longitudinal
reinforcement (type, diameter, number etc.) are organized in the window "Edit
reinforcement sector". The longitudinal reinforcement may be also specified in a general
way for check type "3D". The reinforcement has to be entered and modified in the window
"Longitudinal reinforcement - general cross-section" that can be launched by the button
"8 in this case. More sectors can be added (button "Add") for input of different longitudinal
reinforcement along the member length. The new sectors are automatically added behind the
first sector according to the start coordinate called "Sector beginning". This point is
automatically considered as the end of previous sector.

The longitudinal reinforcement in compression may be also included in the analysis. The
consideration of this reinforcement in the analysis depends on the setting "Include
reinforcement in compression".

The particular sectors are displayed also in the active workspace. The sector lengths may be
edit by using the active dimensions, double-click on certain sector launches the appropriate
window for sector edit.
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Part "Longitudinal reinforcement” of member design

Shear reinforcement

The shear reinforcement can be specified in this part of the tree menu. The reinforcement
parameters can be specified for the whole member or can vary along the member length. In
this case, the member has to be divided into particular sectors, every sectors may contain
different reinforcement parameters. The table contains one sector along the whole member
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length as a default for every new member. This sector can be modified using button "Edit" or
by double-click on the table row. The properties of the shear reinforcement (type, diameter,
number etc.) are organized in the window "Edit reinforcement sector". More sectors can be
added (button "Add") for input of different shear reinforcement along the member length. The
new sectors are automatically added behind the first sector according to the start coordinate
called "Sector beginning". This point is automatically considered as the end of previous
sector.

The particular sectors are displayed also in the active workspace. The sector lengths may be
edit by using the active dimensions, double-click on certain sector launches the appropriate
window for sector edit.
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Part "Shear reinforcement” of member design

Edit section for check

The detailed results in certain point can be displayed with the help of verification sections.
These sections can be added or modified using window "Edit section for check". This window
contains input lines for specification of the name and the section position (measured from the
member beginning). Check box "Left" can be used in the points of discontinuity. The results on
the left side of this point will be displayed if the check box is switched on.
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Mew section for check “

Add section on selected pasition to list for detailed check?

Mame: Section X = 1,200 m (Member “Top chord™)

¥-Coordinate : 1,200 | [m]  [JLeft

Cancel

Window "Edit section for check"

Drawing settings

This window contains settings related to the appearance of workspace and displayed
quantities.

Left part "Drawing settings" contains list of quantities that can be displayed in the
workspace. Individual quantities can be displayed with the help of check box "Draw". Colour
and description (setting "Values") may be specified for any quantity. Any quantity can be
selected for mode "Draw individually" in part "Overall setting". Only few quantities are
available for other modes (for example only Mgg and Mg can be displayed for mode "Draw
moments"). The part "Overall setting" contains also following options:

Diagrams in e Diagrams of quantities will be highlighted by thick line.
thick

Hatching e Diagrams of quantities will be filled by hatching.
Draw e Only extreme values will be described.
significant

values

Grid and it's units can be switched on in the part "Grid setting".
Default settings can be loaded with the help of button "Standard".

Setting of drawing “

Setting of drawing Overall setting [ values
Diagram Vs [Joraw Values ‘? Draw individually

() Draw shear forces
Diagram Vpde : Draw Values M green ht () Draw utilization
Diagram Vpg : [ oraw Values M pink W [ | Diagrams in thick

[ |Hatching
Diagram V¥ Rgmay: || Draw Values M red W Draw significant values
Utilization : [Joraw Values Grid setting

(®) Mo grid

(") Grid shear forces

Standard oK Cancel

Window "Drawing settings"
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Steel

Cross-section edit

The geometry of steel cross-section can be specified in this window. The window contains
cross-section preview and these buttons for cross-section input:

Rolled, Welded, Solid, The input of cross-sections that are considered as compact

Rolled composite during the design. The geometry is defined in the window
"Cross-section editor". The cross-section properties are also
described in the chapter "Cross-sections" of theoretical part of
the help.

Rolled built-up, Welded The input of built-up cross-sections (built-up members consist

built-up of two or four partial cross-sections that are connected by
battens or lacing). The geometry of partial cross-sections is
defined in the window "Cross-section editor". The cross-
section properties of built-up cross-sections are also described
in the chapter "Cross-sections" of theoretical part of the help.

User defined e The general input of cross-sectional characteristics.

Editor e The option for the input of arbitrary geometry of the cross-
section in the program "Section". Analysis of these cross-
sections is described in the theoretical part of help.

Details e Shows detailed cross-section characteristics in a new window

The cross-section can be rotated about its axis 1 using input line "Rotation". This feature can
be used for cases where the load isn't applied in the directions of the main cross-section axis
(e.g. purlins). The cross-section properties are also described in the chapter "Cross-sections"
of theoretical part of the help.

The analysis method may be also specified here:

Plasticity according to ¢ The verification method is performed according to the automatic
class classification of the cross-section. Available only for cross-
sections from pre-defined database.

Non-plastic calculation e The plastic resistance of the cross-section isn't considered
during the design, even if the cross-section is classified as class
I. or II. Analysis is performed according to the rules for classes
III. or IV. Available only for cross-sections from pre-defined
database.

Elastic calculation e The verification of the cross-section with the help of the elastic
resistance. Available only for cross-sections created in the
software "Section".

Plastic calculation e The verification of the cross-section with the help of the plastic
resistance. Available only for cross-sections created in the
software "Section".

The setting "Cold formed" affects the selection of an appropriate buckling curve in accordance
with the table 6.2 of EN 1993-1-1.

The shear areas Ay, Ay for shear verification in directions y and z have to be specified for
cross-sections created in the program "Section". The setting "Estimate shear areas" divides
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the total area of the cross-section uniformly.

Section

Rolled | | Rolled composite

Soid | | Welded buit-up

|
| Welded || Roled buitup
|
|

User defined | | Editor

| Edt || Details

g

|F‘Ias1:'u::it5-I according to dass El
[ ]cold formed

Window "Cross-section edit"

Cross-section editor

The member cross-section can be modified in this window. The upper part contains library of
available shapes (range differs according to the cross-section type). Dimensions or profile type
can be entered in the table in the left part of the window. The meaning of dimensions is shown
in the cross-section view in the right part of the window.

"Information" button in the left bottom corner shows complete list of cross-section
characteristics.

-144-



FIN EC - User's Guide © Fine Ltd. 2016

Profile dass Profile

Bars of cross-section I(IPM) IFE AA B0
Bars of cross-zection IE IPE A 80

€l H IPE 80
Bars of cross-section HE IPE AA 100
Bars of cross-section HL IPE A 100
Bars of cross-section HD IPE 100
Bars of cross-section HP IPE AA 120
Bars of cross-section W IPE A 120
Bars of cross-section UB IPE 120
Bars of cross-section UC IPE AA 140
Bars of cross-section J
Bars of cross-section UBP IPE 140
Bars of cross-section 5 IPE AA 160
Rars nof rross-section HP American < TPF & 1R0

Source ArcelorMittal

o || Gl

Window "Profiles catalogue”

Battens

The properties of connection of built-up members may be specified in this window. The
fundamental input is the "Spacing Lj" that represents the distance between the lacings or
battenings. The following setting is the type of connection. The design standard contains in the
chapter 6.4 two types of connections: "Battens" and "Lacing". Battens are specified by the
height and width of their cross-section, lacing by the geometry and the cross-sectional area of
bracings.

The analysis of built-up members is described in the theoretical part of help.

Spacing L1 800,000 | [m]

Connection type

() Battens (®) Lacing
Lacing type:

AN LT I
Area of diagonal A4 [mm?]

Window "Battens"

Perforation edit

The perforation of the cross-section (caused for example by holes for connectors) may be
specified in this window. Holes may be specified in all parts of the cross-section. The
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perforation is specified by the number of holes, their diameter, spacing and distance from
edge. The window contains a cross-section view with explanation of all inputs. Right part of the
window shows the cross-section with entered holes. Input of holes is limited in the way, that it
isn't possible to specify unsymmetrical holes for symmetrical cross-section (e.g. left and right
parts of flange have to be perforated in the same way). If the holes are filled with fasteners,
the settings "Fillings" may be switched on. These holes aren't considered in the verification of
compressive and bending resistance, if the holes are within compressive part of the cross-

section.
This procedure is described in the part "Perforation of cross-sections" of the theoretical
help.
The button "Clear" deletes all specified parameters.
Cross-section perforation ﬂ
Sector 1 Input scheme
. 1[4 dy: 22,0 | [mm]
[JFilings by 30,0 | [mm] ?2?2. b2 n2.f=.3‘.] '\_ﬁ\ /_f,.)
I L
H bl
o2
Sector2 dif T ” o
0.0 nl(=3
nz: 0| che al
o3
Sector3 T
o B[iEAN
0 n3f=21 aih3
Fillings » (___’/N\Hﬂ
Clear Cancel

Window "Cross-section perforation”

Materials catalogue

This window contains the database of steel strength grades. The grade names conatin also the
name of corresponding standard.

The complete list of material characteristics for selected grade can be opened using
"Information" button.
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EM 10025 : Fe 360
EM 10025 : Fe 430
EM 10025 : Fe 510
prEM 10113 : Fe E 275

prEM 10113 : Fe E 355
EM 10210-1:5 235
EM 10210-1:5 275
EM 10210-1: 5 355

2 ox | [ cance

Window "Materials catalogue"

Material editor

The arbitrary material characteristics can be specified in this window. The characteristics are
described in the chapter "Material characteristics" of the theoretical part of the help.

Load edit

Description of material

Mame: EM 10025 : Fe 380

Characteristics of material

Yield strength
itimate tensile strength a 360,0 MPa
Is stainless

Elasticity modulus = 210000 MPa
Shear modulus 21000 MPa

| | Cancel |

Window "Material editor"

The internal forces and other properties of the load can be entered with the help of this
window. These properties can be specified:

Load .
N .
M2 .
M3 .
V3 .

Name of the load
Normal force

Bending moment about axis 2 (positive values represent tension in the bottom
edge of the cross-section)

Bending moment about axis 3 (positive values represent tension in the left
edge of the cross-section) - only selected programs and task types

Shear force in vertical direction (parallel with axis 3)
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V2 e Shear force in horizontal direction (parallel with axis 2)

Tt e Torsional moment about member axis 1 - St. Venant torsion
Tow e Torsional moment about member axis 1 - Warping torsion

B e Bimoment

If the check box "Forces calculated acc. to 2nd order theory", the analysis for this load will
be performed without any consideration of buckling (the forces are already calculated on
deformed structure.

The range of available internal forces may differ according to the type of cross-section (e.g.
torsional moments and bimoment aren't supported for built-up cross-sections).

Load edit “

Load

ZFP 1 compression+bending

[ ]internal forces calculated using 2nd order theory

Force on cross-section Input convention
Mz = 0 ; bottom fibres in tension
Mz = 0 : fibres on the left in tension
Bending moment: Mz = 11,913 | [kNm] M =0: tension; M < 0: compression
B =0 fibres on the upper left in tension

Axial force: M= -32,000 | [KN]

Bending moment: M3z = 0,000 | [kim]
Shear force: Vi= 30,000 | [kN]
Shear force: Vi = 0,000 | [M]
St. Venant torsion: Ty= 0,000 | [kMm]
Warping torsion: Ta= 0,000 | [khm]
Bimoment: B = 0,000 | [khm?]

Internal forces are set due to cross-section axes. They will be recalculated according to the cross-section rotation.

0K, + oK + Cancel

Window "Load edit"

Load import

Window "Load import" appears after loading the text or *.csv source file. The data included in
the source file can be arranged in this window. Left part shows content of imported file. The
assignment of the certain column to the load entry (force or property) can be done in the right
part of the window. Numerical entries can be also multiplied by specified multiplier. This
multiplier can be used mainly for conversion caused by different units in the source file and in
the program. Initial rows can be skipped using setting "Import from row number". This
setting is helpful for source files with headings. Default units required by the software are [kN]
and [kNm].
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Preview Load impart parameters

D:Yhelpl_podklady Fin EC\ocel\ocel_impart_sil.csv |CSV: Columns are separated by a semicolon ™™ Vl

According to second order

; ;25 Import from row number

Columns: 9; Rows: 3 Column Multiplier

T z 3 ] 5 5 7 5 3 ¥ flems!

e T v s R - I o :

max, bending 0,00 38,20 2,30 0,00 0,00 0,00 0,00 0,00 I¥ Bending moment My o
¥ Bending moment Mz [
¥ shear force Vi -1
|¥ shear force vz H

¥ st. Venant torsion

&l

L[ L L

2 Warping torsion

it

¥ Bimoment

@

I™ According to second order

Default «

®
5
3
®
Iy
y
i

Window "Load import"
Preparing text file

Text file can be created in any text editor (e.g. Notepad, Word, Writer). File format requires
that every row contains one load case. Every row can contain all values of internal forces
separated by space or tabulator. The order may differ comparing to the order of forces in the
software, however, order has to be identical for all rows of the document. The load name and
second order effect may be also specified for every load.

This scheme is used for consideration of analysis in accordance with II. order theory:

1 Forces calculated in accordance with II. order theory

0 Forces aren't calculated in accordance with II. order theory

The file can be also created using part of analysis documentation from arbitrary structural
analysis software.

File Edit Format Wiew Help

"compression" -152,88 5,808 8,88 -16,80 8,08
"tension" 166,00 ©,80 ©,00 8,80 0,00

"max. bending” ©,00 16,20 2,30 0,00 ©,00

Ln 3, Col 43

Text file in Notepad
Preparing *.csv file

The rules for *.csv (comma-separated values) files are almost identical . Main difference is,
that the particular values are separated by semicolon ";".
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.4 Lister - [d:\help\_podklady Fin EC\drevo\timber_importc.. = =

File Edit Opticns Enceding Help 100 %
compression;-152,808;5,00;0,008;-10,008;0, 080
tension;168,808;08,008;0,80;0,00;0,88

max. bending;8,0808;16,208;2,30;0,008;08,00

Example of *.csv file

This file type can be easily created using spreadsheet programs like Excel or Calc. Created
document can be saved as *.csv file with appropriate separator.

tH | Liberation Sans v (10 v B 4 &
M23:M26 v f 2 =
A | 8 | ¢ | o | E | F |
1 |compression -152 5 0 -10 0
2 |tension 160 0 0 0 0
3 |max. bending 0 15,2 0 0 0
4

Edit of *.csv file in spreadsheet

Cross-section

The member cross-section may be specified in this part of the tree menu. The cross-sectional
parameters can be specified for the whole member or can vary along the member length. In
this case, the member has to be divided into particular sectors, every sector may contain
different cross-section. The table contains one sector along the whole member length as a
default for every new member. This sector can be modified using button "Edit" or by double-
click on the table row. The properties of cross-section are organized in the window "Cross-
section edit". More sectors can be added (button "Add") for input of different fire resistance
parameters along the member length. The new sectors are automatically added behind the
first sector according to the start coordinate called "Sector beginning". This point is
automatically considered as the end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.

If the member is loaded from "Fin 2D" or "Fin 3D", the cross-section geometry will be
automatically copied from this program.
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Part "Cross-section" of member design

Battens

The connection of built-up members can be specified here. This part is disabled if built-up
cross-section isn't selected in the part "Cross-section". The sectors for the input of
connection parameters correspond to the sectors in the part "Cross-section". Edit of sector
count and their length isn't possible here. The parameters of the connection are organized in
the window "Battens", that can be launched by the button "Edit". Parameters of connection
for the active sector are displayed in the right part of the input frame.
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Part "Battens" of member design

Material

The material of the member can be specified in this part. Timber grade can be selected in the
window "Materials catalogue"”, which can be launched using "Catalogue" button. The
material with non-standard values of properties can be specified in the window "Material
editor" using "User defined" button. The strength properties of entered timber are

automatically shown in dedicated frame.

If the member is loaded from "Fin 2D" or "Fin 3D", the material will be automatically copied

from this program.

The characteristics are described in the chapter "Material characteristics" of the theoretical

part of the help.
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Part "Material" of member verification

Internal forces

The internal forces along the member length can be specified in this part. More loads (load
combinations) can be specified for any member.

If the member is loaded from "Fin 2D" or "Fin 3D", the internal forces will be automatically
copied from this program.

Loads

The upper part of the input frame contains buttons for input and edit of loads. The load is a set
of internal forces (design values), that corresponds to the results of design combinations. The
basic properties of the load can be specified in the window "Loads".

Any load contains a setting "Forces calculated acc. to 2nd order". The load won't be
verified including buckling consideration, if this setting is switched on for the certain load.
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Part "internal forces" of member design
Input of internal forces

The active load has to be selected before starting the input of internal forces. The active load
can be selected using list box above the table with values of internal forces.

Loads
[ Add Edit =l Remove Lo 1 compression +bending
Forces in load Lo 1 compression-+oending
Lo 2 tension
[ Add IS X Lo 3Maximumbending |
_ X [m] [kN] [kMm]
Edit s 1 0,000 -95,000 0,000

Selection of the active load

The internal forces are entered with the help of values in the certain points along the member
length. These points should be specified mainly in the positions of local minima or maxima or
in the inflection points. Intermediate values are determined automatically using linear
interpolation. These points are organized in the table in the bottom part of the application
window and can be entered with the help of dedicated window.

The table shows both specified and calculated values of internal forces for each point. The
automatically calculated values can be hidden using setting "Show only entered values".

Example of entered internal forces

The following figure shows diagram of normal force N, shear force V3 and bending moment M>.
The table shows the entered internal forces, that has to be entered in the certain positions.
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Diagrams of internal forces

These diagrams can be created using these values:

Section Position x [m] | N [kN] V3 [kN] M2 [kN]
number

1 0,00 20,00 -10,00 0,00

2 2,50 -10,00 (left) 25,00
3 2,50 10,00 (right)

4 5,00 20,00 10,00 0,00

Intermediate values are calculated automatically using linear interpolation.

Loads

The new member load and its properties can be entered with the help of this window. If the
check box "Forces calculated acc. to 2nd order theory", the analysis for this load will be
performed without any consideration of buckling (the forces are already calculated on

deformed structure.

Load

Load 3

Mew load

[ ] Forces calculated acc. to 2nd order theary

Cancel

Force edit

The internal forces in the certain member point can be entered with the help of this window.
These properties can be specified:

X

Window "Load"

Basic input, that specifies the position of the point along the member length. The
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position is measured from the left end of the member

N ¢ Normal force

M2 e Bending moment about axis 2 (positive values represent tension in the bottom
edge of the cross-section)

M3 e Bending moment about axis 3 (positive values represent tension in the left edge
of the cross-section) - only selected programs and task types

V3 e Shear force in vertical direction (parallel with axis 3)

V2 e Shear force in horizontal direction (parallel with axis 2)

T e Torsional moment about member axis 1 - St. Venant torsion

To e Torsional moment about member axis 1 - Warping torsion

B e Bimoment

Values of all internal forces shall be specified only in the first (x=0) and last (x is equal to

member length) sections. Intermediate sections may contain unfilled certain internal forces.
The values of these forces are obtained with the help of linear interpolation using the closest
values that were specified in other sections.

Farce on cross-section

Axial force:
Bending moment:
Bending moment:
Shear force:

Shear force:

5t. Venant torsion:
Warping torsion:

Bimoment:

8 730

458,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

Force edit

Internal forces are set due to ross-section axes. They will be recalculated according to the cross-section rotation.

Member end

Ll

[ihim]

[<him]

Bknd]

[l

[lhim]

[lhim]

khum?]

oK + ¥

Input convention

Mz = 0 : bottom fibres in tension

Mz = 0 : fibres on the left in tension
M >0:tension; N <0 compressi
B =0 fibres on the upper leftin te

Cancel

Buckling

Window "Force edit"

The buckling parameters can be specified in this part of the tree menu. List box "Buckling for

calculation" contains these three styles of buckling verification:

Consider buckling in
identical sectors

e The buckling effect will be considered during the analysis,
buckling parameters (lengths, end conditions) have to be
specified in the same length sectors for both buckling
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directions.

Neglect buckling e The buckling effect won't be considered during the member
analysis. Can be used for members, where the buckling is
prevented.

Consider buckling in e The buckling effect will be considered during the analysis,

different sectors buckling parameters (lengths, end conditions) are specified in

the different length sectors for both buckling directions.

If the axes y and z aren't the main axes of the cross-section (e.g. L-profiles), the buckling is
considered in directions of the main cross-sectional axes n and ¢ during the design. The
buckling analysis in directions y and z may be forced by switching off the setting "Buckling to
main axes n, ¢".

The bucking parameters can be different along the member length. In this case, the member
has to be divided into buckling sectors. The buckling sectors can be specified in the table in the
bottom part of the main window. The buckling parameters are organized into two tabs
"Buckling Z" and "Buckling Y" for analysis style "Consider buckling in different sectors".

Buckling for calculation: | consider buckling in different sectors v

Buckling Z (Buckling in direction of axiz ) | Budking ¥ (Budking in direction of axis Z)

[ Add - IS ) Start End Length Factor
[m] [m] [m] buckling k:
1 0,000 2,290 2,290|

Edit B

Choice of buckling directions in separate tabs

The table contains particular member sectors, every sector may contain different buckling
parameters. The table contains one sector along the whole member length as a default for
every new member. This sector can be modified using button "Edit" or by double-click on the
table row. The buckling parameters are organized in the window "Buckling". More sectors can
be added (button "Add") for input of different buckling parameters along the member length.
The new sectors are automatically added behind the first sector according to the start
coordinate called "Sector beginning". This point is automatically considered as the end of
previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.

The input is performed in the similar way for style "Consider buckling in identical sectors",
however only one sectors table is available. The sector properties are organized in the window
"Edit buckling sector".
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Part "Buckling"” of member design
Buckling

First part "Buckling check" of the window contains basic settings for the certain buckling
direction. Buckling verification can be switched of with the help of "Neglect buckling" setting.
It's also possible to specify different basic sector length for the calculation of buckling length.

The part "End conditions" contains several options for specifying the end conditions for
buckling length calculation. The appropriate value of factor k is used according to the selected
conditions. This factor multiplies the basic sector length for buckling Lx. The result of this
multiplication is the buckling length /¢, that is used in the buckling analysis. These end
conditions are available:

e

Not
specified

Pinned-
pinned

Pinned -
fixed

Fixed-
fixed

User input

The default setting of the program, factor k isn't specified, buckling
length /. isn't calculated. The analysis of buckling cannot be
performed for this option.

Both ends are considered as fixed. The value of factor k is equal to
1.0. The most common option for timber structures.

One end is considered as pinned, another one as fixed. The value
of factor k is equal to 0.7.

The member is considered as fixed on the both ends. The value of
factor k is considered as 0.5.

The arbitrary value of factor k can be specified using this option.
For example, the value 2.0 can be specified for cantilever.

Part "Buckling length" shows final value of buckling length. This value is used as /¢ in the
stability analysis. This part is described in the chapter "Buckling" of the theoretical help.
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The part "Buckling curve" contains ans ability to specify manually the buckling curve according
to the table 6.2 of EN 1993-1-1. This option may be used for settings that aren't considered in
the software (e.g. thick welds for welded boxes) or fir non-standard cases (e.g. welded I-
profile used for the input of hot-rolled cross-section).

Buckling Z (Buckling in direction of axis "t’}n

Buckling check
[ | Meglect budding {buckiing prevented)
Different sector length for buckling

Sector length for buckling Lz 4,385 | [m]

End conditions

o —A —F | —F | —

Factor kz: 1,000 | [

Buckling length
Lo = sector length * factor k
Loz = 4,355 m

Buckling curve

[ Edit curve b

Cancel

Window "Buckling Z"

Edit buckling sector

The data necessary for calculation of buckling lengths /¢y and /e for particular sector of a
member length can be specified in this window. Basic parameter is "Sector beginning", that
specifies also the end of previous member sector. This value is measured from the member
beginning. The sector end and its length are also displayed.

Part "Buckling parameters" contains buttons "Buckling Z" and "Buckling Y" for input of
parameters, that are used for calculation of buckling lengths /¢y and /¢ for active sector.

Parameters are specified in the window "Buckling". All these parameters (supporting style,
basic length and factor k) are displayed also in this window on the right side of the buttons.
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Edit buckling sector “
Sectar
Sector beginning : 0,000 | [m]
Sector end 2,290 | [m]
Sector length 2,290 | [m]
Buckling parameters
BuckingZ | Lgz = 2290m L;= (2,290)m ky,=1,000 & &
Buckling 1= 2,290m L,= (2200)m k,=1000 &£ &
Cancel

Window "Edit buckling segment"

LT buckling

The lateral torsional buckling parameters can be specified in this part of the tree menu. List
box "LT buckling for calculation"” contains these two styles of LT buckling verification:

Consider e The lateral torsional buckling will be considered during the analysis
buckling

Do not consider ¢ The lateral torsional buckling won't be considered during the analysis.
buckling Can be used for members, where the LT buckling is prevented.

As the parameters of lateral torsional buckling depend on the moment distribution, the
parameters may differ for individual loads. The same buckling parameters are considered for
all loads as a default. The unique parameters for individual loads may be entered after using
the setting "Buckling separately for each load". If the setting is switched on, the list box
with all entered loads appears on the right side of the setting. The buckling parameters has to
be specified individually for all loads (the load displayed in the list box is the active one for the
parameters input) in this case.

[v¥ Buckling separately for each Lu:uau:II Lo 1 bending W
:ngth Buckling Moment area shape
[m] length |21 [m]
8,730 1,000 | |
Ratio e (MetzrMand) : 1,000 -

Selection of active loading

The LT bucking parameters can be different along the member length. In this case, the
member has to be divided into particular sectors. The LTB sectors can be specified in the table
in the bottom part of the main window. The LTB parameters are organized into two tabs "LT
buckling My" and "LT buckling Mz" according to the buckling direction.
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Buckling for calculation: | consider budkling b

LT buckling My | LT budking Mz

(%] Add L+ ST Start End Length
[m] [m] [m]
r 1 0,000 4, 580 4,580

Edit

Choice of LT buckling directions in separate tabs

The table contains particular member sectors, every sector may contain different LTB
parameters. The table contains one sector along the whole member length as a default for
every new member. This sector can be modified using button "Edit" or by double-click on the
table row. The buckling parameters are organized in the window "LT buckling parameters".
More sectors can be added (button "Add") for input of different LTB parameters along the
member length. The new sectors are automatically added behind the first sector according to
the start coordinate called "Sector beginning". This point is automatically considered as the
end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.
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Part "LT buckling" of member design

LT buckling parameters

First part "Buckling effect" of the window contains basic settings for the certain lateral
torsional buckling direction. LT buckling verification can be switched of with the help of
"Neglect LTB" setting. It's also possible to specify different basic sector length /; for the
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calculation of LT buckling length.

The following parameter is the moment distribution according to the table 6.6 of EN 1993-1-1.
The appropriate value of the correction factor k. is selected according to the moment
distribution. There are some additional parameters for certain moment distribution styles. The
proportion y of bending moments at the beginning and end pf the sector has to be specified
for trapezoidal distribution. The load position with respect to the centre of gravity has to be
specified in the most of cases. The position is specified as a factor with the interval <0;1>, the
value 0 means bottom (left) edge and the value 1 means upper (right) edge of the cross-
section.

The part "Parameters" contains an option for input of supporting method of the sector (end
conditions). The end conditions affect the coefficient k;. This factor reduces the fundamental
buckling length and is used for the calculation of the critical moment. The value of the
coefficient k; is 1.0 for end conditions "hinge-hinge" and 0.5 for the end conditions "fixed-
fixed". The end conditions for torsion have to be specified for moment areas with variable
direction. This parameter affects the coefficient ky, that is used for the calculation of the
parameter kyy. The values of the factor kyy are identical to the values of kz. The analysis of
lateral torsional buckling is described in the theoretical part of help.

LTB parameters “

Buckling effect - calculated for all loads

[ Do not consider buckling - beam is restrained

=

[v Different buckling sector length -
Sector length for LTB: 1,000 | [m] h\\ /'—/JI
Moment area - calculated for all loads E
Moment area shape M., E
1 - i
| :

i : 2
1.000 E
Parameters - calculated for all loads :
End conditions kz: :
& Fi hinged-hinged - :
e
hinged-hinged 0.0

Window "LTB parameters"”
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Perforation

The perforation of the cross-section (caused for example by holes for connectors) may be
specified in this part of the tree menu. Perforation can be specified in particular sectors, any
sector is specified by the beginning and length. Sectors can be added with the help of the
button "Add", perforation properties are organized in the window "Perforated sector edit".
Modifications of existing sectors may be done with the help of buttons "Edit" and "Remove".

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.

Specified perforation reduces the cross-sectional characteristics of the member, however, the
resistance of the cross-section may be higher, as the ultimate strength f;, is used in the
analysis. This procedure is described in the part "Perforation of cross-sections" of the
theoretical help.
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Part "Perforation" of member design

Web stiffeners

The web stiffeners may be specified in this part of the tree menu. Stiffeners can be specified
for the whole member or can vary along the member length. In this case, the member has to
be divided into particular sectors, every sectors may contain different parameters of stiffeners.
Sectors can be added with the help of the button "Add". Modifications of existing sectors may
be done with the help of buttons "Edit" and "Remove".

The sector properties are organized in the window "Web stiffeners sector edit" and consist
of following parameters: sector beginning measured from the member origin, sector length
and spacing of web stiffeners.
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Sector

Sector beginning : 0,000 | [m]
Sector end ; 1,000 | [m]
Sector length 1,000 | [m]

stiffeners

stiffener spacing a.: [m]

Stiffener number multiple : 2

Window "Web stiffeners sector edit"

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.
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Part "Web stiffeners" of member design

Edit section for check

The detailed results in certain point can be displayed with the help of verification sections.
These sections can be added or modified using window "Edit section for check". This window
contains input lines for specification of the name and the section position (measured from the
member beginning). Check box "Left" can be used in the points of discontinuity. The results on
the left side of this point will be displayed if the check box is switched on.
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Mew section for check “

Add section on selected pasition to list for detailed check?

Mame: Section X = 1,200 m (Member “Top chord™)

¥-Coordinate : 1,200 | [m]  [JLeft

Cancel

Window "Edit section for check"

Timber

Cross-section edit

The geometry of timber cross-section can be specified in this window. The window contains
cross-section preview and these buttons for cross-section input:

Basic e The basic range of the cross-sections (rectangular, circular, I- , T- and
Pi-shapes) can be entered with the help of this window. The input of
cross-section is performed in the "Cross-section editor" window.

Built-up e The built-up cross-sections (cross-sections made of more particular
parts) can be entered with the help of this window. The input of cross-
section is performed in the "Cross-section editor" window.

Edit e The dimensions of existing cross-section can be changed easily with
the help of this button. The "Cross-section editor" is launched in
appropriate mode (for basic or built-up cross-sections) and the
current dimensions are predefined.

Details e Shows detailed cross-section characteristics in a new window
The cross-section can be rotated about its axis 1 using input line "Rotation". This feature can

be used for cases where the load isn't applied in the directions of the main cross-section axis
(e.g. purlins).

The cross-section properties are also described in the chapter "Cross-sections" of theoretical
part of the help.

-165-



FIN EC - User's Guide © Fine Ltd. 2016

Section rectangle 100x200

[] Basic e

M Built-up
O] Edit
Details

Rotation [ 4.0

|| X cancel

Window "Cross-section edit"

Cross-section editor

The member cross-section can be modified in this window. The upper part contains library of
available shapes (range is different for "Basic" and "Built-up" cross-sections). Dimensions can
be entered in the table in the left part of the window. The meaning of dimensions is shown in
the cross-section view in the right part of the window.

"Information" button in the left bottom corner shows complete list of cross-sectional
characteristics.

Cross-section description

name I-cross-section 150x250

comment

Cross-section dimension

cross-section height 250,0 mm
top flange width 150,0 mm
bottom flange width 150,0 mm
stem thickness 35,0 mm
top flange thickness 35,0 mm
bottom flange thickness 35,0 mm

bfb |

ok || @ cCancel |

Window "Cross-section editor"”
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Materials catalogue

This window contains the database of timber strength grades. Basic grades in accordance with
EN 338 (softwood, hardwood) and EN 1194 (glued laminated timber) are included in the list

"Timber EC5". National timber grading is defined in accordance with EN 1912. The

characteristics are described in the chapter "Material characteristics" of the theoretical part

of the help.

The complete list of material characteristics for selected grade can be opened using

"Information" button.

Timber EC 5, Czech Republic
Timber EC 5, Slovakia
Wood-based materials

C14 - coniferous
16 - coniferous
C18 - coniferous
C20 - coniferous
C22 - coniferous

C24 - coniferous

C27 - coniferous
30 - coniferous
35 - coniferous
40 - coniferous
C45 - coniferous
50 - coniferous
D18 - hardwood
024 - hardwood

W

oK | | Cancel

Window "Catalogue of materials"

Material editor

The arbitrary material characteristics can be specified in this window. The characteristics are
described in the chapter "Material characteristics" of the theoretical part of the help.
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Description of material

Mame: | 510 (C24) - coniferous

Type: |'I'|m|::er - Solid timber

Characteristics of material

Characteristic tensile strength along the grain fook= 14,0 MPa
Characteristic compressive strength along the grain fonk = 21,0 MPa
Characteristic shear strength fok= 4,0 MPa
Characteristic bending strength fok = 24,0 MPa
Characteristic tensile strength perpendicular to grain frepk = 0,4 MPa

Characteristic compressive strength perpendicular to grain fomok = 2,5 MPa

5% quantile of characteristic elasticty modulus along the grain Eg.o5 = 7400 MPa
Characteristic value of density Pk = 350,0 kg/m?

Mean characteristic elasticity modulus along the grain Egmezn = 11000 MPa

Mean characteristic shear modulus along the grain Gmean = &890 MPa

i Mok | X cancel |

Window "Material editor"

Loads

The new member load and its properties can be entered with the help of this window. The load
should be assigned to one of the load duration classes in accordance with table 2.1 of EN
1995-1-1 (program "Timber" only). This load duration class affects the value of k04 factor
(chapter "Material characteristics" of theoretical part of help). If the check box "Forces
calculated acc. to 2nd order theory", the analysis for this load will be performed without
any consideration of buckling (the forces are already calculated on deformed structure.

Load

| Load 3

Load duration {(oad type): | variable long-term

[ |Forces caloulated ace. to 2nd order theory

| add || X cancel |

Window "Load"

Load edit

The internal forces and other properties of the load can be entered with the help of this
window. These properties can be specified:

-168-



FIN EC - User's Guide

© Fine Ltd. 2016

Load

Load
duration

M2

M3

V3
V2

Name of the load

Load duration class in accordance with tables 2.1 and 2.2 of EN 1995-1-1. The
load duration class affects the value of the factor kmogd. This factor is described

in the chapter "Material characteristics" of theoretical help. Available only
for the program "Timber".

Normal force

Bending moment about axis 2 (positive values represent tension in the bottom
edge of the cross-section)

Bending moment about axis 3 (positive values represent tension in the left
edge of the cross-section)

Shear force in vertical direction (parallel with axis 3)

Shear force in horizontal direction (parallel with axis 2)

If the check box "Forces calculated acc. to 2nd order theory", the analysis for this load will
be performed without any consideration of buckling (the forces are already calculated on
deformed structure.

Load edit “

Load

Load1 - compression
Load duration {load type): | variable long-term hd
[]Forces calculated acc. to 2nd order theary

Farce on cross-section Input convention

ol Forces N = 152,000 | [kN] Mz = 0 : bottom fibres in tension

Mz = 0 : fibres on the left in tension
Bending moment: Mz = 0,000 | [khm] M =0:tension; M <0 : compression
_ Internal forces are set due to cross-section
Bending moment: M3 = 0,000 | [khim] axes, They will be recalculated according to
the cross-section rotation.
Shear force: V3= -10,000 | [kN]
V3I 3
Shear force: Vz= 0,000 | [kN]
VE
_—
2
oK + oK + Cancel
Window "Load edit"
Cross-section

The member cross-section can be specified in this part of the member design. The geometry of
the cross-section can be specified in the window "Cross-section edit" after clicking the button
"Section". The dimensions edit of the existing cross-section can be performed with the help of
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button "Edit". The window "Cross-section editor" will be launched in this case. The
properties of battens in built-up cross-sections can be specified using the button "Battens".
These properties are organized in the window "Battens".

If the member is loaded from "Fin 2D" or "Fin 3D", the cross-section geometry will be
automatically copied from this program.

The cross-sections properties are also described in the chapter "Cross-sections" of the
theoretical part of the help.
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Part "Cross-section” of member design

Material

The material of the member can be specified in this part. Timber grade can be selected in the
window "Materials catalogue", which can be launched using "Catalogue" button. The
material with non-standard values of properties can be specified in the window "Material
editor" using "User defined" button. The strength properties of entered timber are
automatically shown in dedicated frame.

Standard EN 1995-1-2 defines different charring rates for softwood and hardwood in the table
3.1. Only exception is beech, that should be considered as a softwood in accordance with

3.4.2.(6). The radio button "beech/other hardwood" is available for Dxx grades in these
cases.

The timber strengths in tension and bending of members with maximum dimension less than
150mm can be increased in accordance with chapter 3.2 of EN 1995-1-1 using kj, factor. This
factor can be applied with the help of check box "Factor kj for increasing bending and
tensile strength".

If the member is loaded from "Fin 2D" or "Fin 3D", the material will be automatically copied
from this program.
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The characteristics are described in the chapter "Material characteristics" of the theoretical
part of the help.

|~ Catalogue = €22 - coniferous

fipk = 13,0MPa
User defined fook =20,0MPa

fu.k =2,4MPa

fmk =22,0MPa

frepr =0,5MPa
fespr =2,49MPa
Ep,o5 = G700 MPa
Pk = 340,0 kg/m?*
E.mezn = 10000 MPa
Gmesn = 630 MPa

[ Factor ky, for increasing bending and tensile strength

Part "Material" of member verification

Internal forces

The internal forces along the member length can be specified in this part. More loads (load
combinations) can be specified for any member.

If the member is loaded from "Fin 2D" or "Fin 3D", the internal forces will be automatically
copied from this program.

Loads

The upper part of the input frame contains buttons for input and edit of loads. The load is a set
of internal forces (design values), that corresponds to the results of design combinations. The
basic properties of the load can be specified in the window "Loads".

Any load contains a setting "Forces calculated acc. to 2nd order". The load won't be
verified including buckling consideration, if this setting is switched on for the certain load.
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Part "internal forces" of member design

Input of internal forces

The active load has to be selected before starting the input of internal forces. The active load
can be selected using list box above the table with values of internal forces.

Loads
(% Add
Forces in load

[ Add

Edit

Edit =] Remove Lo 1 compression +bending
Lo 1 compression +bending
Lo 2 tension
- TSI - ¥ Lo 3 Maximum bending |
X [m] [kN] [kMm]
y 1 0,000 -95,000 0,000

Selection of the active load

The internal forces are entered with the help of values in the certain points along the member
length. These points should be specified mainly in the positions of local minima or maxima or

in the inflection points.

Intermediate values are determined automatically using linear

interpolation. These points are organized in the table in the bottom part of the application
window and can be entered with the help of dedicated window.

The table shows both specified and calculated values of internal forces for each point. The
automatically calculated values can be hidden using setting "Show only entered values".

Example of entered internal forces

The following figure shows diagram of normal force N, shear force V3 and bending moment M>.
The table shows the entered internal forces, that has to be entered in the certain positions.
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Diagrams of internal forces

These diagrams can be created using these values:

Section Position x [m] | N [kN] V3 [kN] M2 [kN]
number

1 0,00 20,00 -10,00 0,00

2 2,50 -10,00 (left) 25,00
3 2,50 10,00 (right)

4 5,00 20,00 10,00 0,00

Intermediate values are calculated automatically using linear interpolation.

Forces

The internal forces in the certain member point can be entered with the help of this window.
These properties can be specified:

X

N
M2

M3

V3
V2

Basic input, that specifies the position of the point along the member length. The
position is measured from the left end of the member

Normal force

Bending moment about axis 2 (positive values represent tension in the bottom
edge of the cross-section)

Bending moment about axis 3 (positive values represent tension in the left edge
of the cross-section)

Shear force in vertical direction (parallel with axis 3)

Shear force in horizontal direction (parallel with axis 2)

Values of all internal forces shall be specified only in the first (x=0) and last (x is equal to
member length) sections. Intermediate sections may contain unfilled certain internal forces.
The values of these forces are obtained with the help of linear interpolation using the closest
values that were specified in other sections.
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Force on cross-section

Axial force:
Bending moment:
Bending moment:
Shear force:

Shear force:

Force edit H
Internal forces are set due to cross-section axes. They wil be recalculated according to the cross-section rotation,
Input convention
o Member e Mz = O : bottom fibres in tension
M3 = 0 : fibres on the leftin tension
M= 160,000 | (k] M =0 tension; N < 0:compression
Mz = 0,000 | [khm]
M3 = 0,000 | [kim] v3I 1
V3= 0,000 | [N]
V.
Vi = 0,000 | [k <4
2
oK + K. + Cancel

Buckling

Window "Force edit"

The buckling parameters can be specified in this part of the tree menu. List box "Buckling for
calculation"” contains these three styles of buckling verification:

Consider buckling in
identical sectors

Neglect buckling

Consider buckling in
different sectors

The bucking parameters

e The buckling effect will be considered during the analysis,
buckling parameters (lengths, end conditions) have to be
specified in the same length sectors for both buckling
directions.

e The buckling effect won't be considered during the member
analysis. Can be used for members, where the buckling is
prevented.

e The buckling effect will be considered during the analysis,
buckling parameters (lengths, end conditions) are specified in
the different length sectors for both buckling directions.

can be different along the member length. In this case, the member

has to be divided into buckling sectors. The buckling sectors can be specified in the table in the

bottom part of the main

window. The buckling parameters are organized into two tabs

"Buckling Z" and "Buckling Y" for analysis style "Consider buckling in different sectors".

Buckling for calculation: | consider buckling in different sectors w

Buckling Z (Buckling in

direction of axis Y) | Buckling ¥ (Buckling in direction of axis Z)

[ Add -

o B Start End Length Factor

[m] [m] [m] buckling k:

Edit

y 1 0,000 2,290 2,290|

Choice of buckling directions in separate tabs

The table contains particular member sectors, every sector may contain different buckling
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parameters. The table contains one sector along the whole member length as a default for
every new member. This sector can be modified using button "Edit" or by double-click on the
table row. The buckling parameters are organized in the window "Buckling". More sectors can
be added (button "Add") for input of different buckling parameters along the member length.
The new sectors are automatically added behind the first sector according to the start
coordinate called "Sector beginning". This point is automatically considered as the end of
previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.

The input is performed in the similar way for style "Consider buckling in identical sectors",
however only one sectors table is available. The sector properties are organized in the window
"Edit buckling sector".
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Part "Buckling"” of member design

Buckling

First part "Buckling check" of the window contains basic settings for the certain buckling
direction. Buckling verification can be switched of with the help of "Neglect buckling" setting.
It's also possible to specify different basic sector length for the calculation of buckling length.

The part "End conditions" contains several options for specifying the end conditions for
buckling length calculation. The appropriate value of factor k is used according to the selected
conditions. This factor multiplies the basic sector length for buckling Lyx. The result of this
multiplication is the buckling length /¢, that is used in the buckling analysis. These end
conditions are available:

- Not e The default setting of the program, factor k isn't specified, buckling
specified length /¢ isn't calculated. The analysis of buckling cannot be
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performed for this option.

— Pinned- e Both ends are considered as fixed. The value of factor k is equal to
pinned 1.0. The most common option for timber structures.

—F Pinned - e One end is considered as pinned, another one as fixed. The value
fixed of factor k is equal to 0.7.

3 Fixed- e The member is considered as fixed on the both ends. The value of
fixed factor k is considered as 0.5.

2 User input ¢ The arbitrary value of factor k can be specified using this option.
For example, the value 2.0 can be specified for cantilever.

Part "Buckling length" shows final value of buckling length. This value is used as /¢ in the
stability analysis. This part is described in the chapter "Buckling" of the theoretical help.

Buckling Z (Buckling in direction of axis ‘f}n

Buckling check
[ IMeglect buckling (buckling prevented)
[ | pifferent sector length for buckling

Sector length for budking Lz 2,290 | [m]
End conditions

e p—A | [ »—F | | T—F | —t

Factor ks 1,000 | [
Buckling lenath
L = sector length * factor k
Loz = 2,290 m

Cancel

Window "Buckling Z"

Edit buckling sector

The data necessary for calculation of buckling lengths /¢y and /e for particular sector of a
member length can be specified in this window. Basic parameter is "Sector beginning", that
specifies also the end of previous member sector. This value is measured from the member
beginning. The sector end and its length are also displayed.

Part "Buckling parameters" contains buttons "Buckling Z" and "Buckling Y" for input of
parameters, that are used for calculation of buckling lengths /¢y and /¢ for active sector.

Parameters are specified in the window "Buckling". All these parameters (supporting style,
basic length and factor k) are displayed also in this window on the right side of the buttons.
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Edit buckling sector “
Sectar
Sector beginning : 0,000 | [m]
Sector end 2,290 | [m]
Sector length 2,290 | [m]
Buckling parameters
BuckingZ | Lgz = 2290m L;= (2,290)m ky,=1,000 & &
Buckling 1= 2,290m L,= (2200)m k,=1000 &£ &
Cancel

Window "Edit buckling segment"

LT buckling

The lateral torsional buckling parameters can be specified in this part of the tree menu. List
box "LT buckling for calculation"” contains these two styles of LT buckling verification:

Consider e The lateral torsional buckling will be considered during the analysis
buckling

Do not consider ¢ The lateral torsional buckling won't be considered during the analysis.
buckling Can be used for members, where the LT buckling is prevented.

The LT bucking parameters can be different along the member length. In this case, the
member has to be divided into particular sectors. The LTB sectors can be specified in the table
in the bottom part of the main window. The LTB parameters are organized into two tabs "LT
buckling My" and "LT buckling Mz" according to the buckling direction.

Buckling for calculation: | consider buckling b

LT buckling My | LT budding Mz

[ Add - TS - Start End Length
[m] [m] [m]
¥ 1 0,000 4 580 4 580

Edit

Choice of LT buckling directions in separate tabs

The table contains particular member sectors, every sector may contain different LTB
parameters. The table contains one sector along the whole member length as a default for
every new member. This sector can be modified using button "Edit" or by double-click on the
table row. The buckling parameters are organized in the window "LT buckling parameters".
More sectors can be added (button "Add") for input of different LTB parameters along the
member length. The new sectors are automatically added behind the first sector according to
the start coordinate called "Sector beginning". This point is automatically considered as the
end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
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launches the appropriate window for sector edit.

The LTB analysis is described in the chapter "Lateral torsional buckling" of the theoretical
part of the help.
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Part "LT buckling" of member design

LT buckling parameters

First part "LTB effect" of the window contains basic settings for the certain lateral torsional
buckling direction. LT buckling verification can be switched of with the help of "Neglect LTB"
setting. It's also possible to specify different basic sector length /; for the calculation of LT

buckling length.

The part "Beam and load type" contains several options for specifying the analysis
parameters in accordance with table 6.1 of EN 1995-1-1 (end conditions and load position).
The value of ratio between the effective length /or and the span / is selected according to these
inputs. These options are available:

e The default setting of the program, end conditions and load type
aren't specified, effective length /o isn't calculated. The analysis of
buckling cannot be performed for this option.

@ [?) e Simply supported beam with constant moment. Ratio /gf// is 1.0.

(TTTTTTTITTT1T] e Simply supported beam with uniformly distributed load. Ratio l¢f// is
X A 0.9
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) e Simply supported beam with concentrated force at the middle of the
span. Ratio e/l is 0.8.

& i [

[TTTTTITTTTT] e Cantilever with uniformly distributed load. Ratio /gf// is 0.5.
1 .

I e Cantilever with concentrated force at the free span. Ratio /gf// is 0,8.

m

The load position with respect to the centre of gravity ("on the top", "in the middle", "at the
bottom") has to be specified in the most of cases. These options respect the note in table 6.1.
The effective length leris increased by 2h for the load applied at the compression edge and
decreased by 0,5h for the load applied at the tension edge of the beam.

The values specified in the table 6.1 are valid only providing that the torsional rotation is
prevented at member supports.

Buckling parameters ﬂ

LTE effect
[ Meglect LTE (buckling prevented)
Different sector length for LTE

Sector length for LTE: 2,000 | [m]

Beam and load type
Beam type and load for M.,

EEENRNNENNNEN beam -
a8 [

Load position with respect to section height:
an the top hd

Beams are fixed in supports to prevent transverse
and torsional instability (LTE].

Cancel

Window "Buckling parameters”

Edit section for check

The detailed results in certain point can be displayed with the help of verification sections.
These sections can be added or modified using window "Edit section for check". This window
contains input lines for specification of the name and the section position (measured from the
member beginning). Check box "Left" can be used in the points of discontinuity. The results on
the left side of this point will be displayed if the check box is switched on.
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Mew section for check “

Add section on selected pasition to list for detailed check?

Mame: Section X = 1,200 m (Member “Top chord™)

¥-Coordinate : 1,200 | [m] []Left

Cancel

Window "Edit section for check"
Beams

Geometry

This part contains tools for input of nodes into the structure. Nodes like different types of
supports, middle hinges and calculation nodes (points with detailed results) can be added with
the help of the table in the input frame. Node properties are organized in the window "Edit "
that can be launched using buttons "Add" and "Edit".

The workspace contains active dimensions that are able to change spans and support widths
without launching appropriate window.

2 Ak EC 2017 - Stwnl |Uresthed.rin *]
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] 2,50
3 B, 00D

i
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EN 1H3/Canch Rap.

Part "Geometry" of beam design

Edit member node

Properties of node (support) can be defined in this window. Basic parameter is the position of
the node (marked as "X-coordinate" in the window) that is measured from the beginning of
the member. These node types are supported:

Calculation node e Nodes that
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show exact
values of
forces and
moments
in the part
"Internal
forces"
and also
values of
deflection
in the part
"Deflectio
n (SLS)"
(programs
"Steel"
and
"Timber").
Calculation
nodes
influence
neither
topology
neither
internal
forces.

Hinged e Support
fixed in
vertical
direction,
free in
rotation

Fixed e Support
fixed both
in vertical
direction
and in
rotation

User support e Support
with
possibility
to define
the
stiffness
both in
vertical
direction
and in
rotation

Middle hinge e Middle
hinge in a
beam bay.
Only shear
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General support

forces are
transporte
d in this
point,
bending
moment is
equal to 0.

This part contains stiffness characteristics for node type "User defined support". The
stiffness is defined by spring constants K.

Edit member node pod

Mode geometry
¥-Coordinate :

Point type :
General support
Vertical support

Rotation

&

user support

elastic -

free -

oK Cancel

Load

Input of stiffness parameters

Part "Load" contains tools for input of load cases and combination including final diagrams of
internal forces. The input is divided into four parts (tabs): "Load cases", "Load", "ULS

combinations" a "SLS combinations".

Load cases, loads and combinations can be added manually or can be created automatically
wth the help of buttons "Generate". This automatic input simplifies the work and is suitable
for the most of applications.

Any changes in this part cause removal of results and internal forces. New internal forces are
calculated in accordance with the tables of combinations for ULS and SLS.

| Load cases | Load | ULS combinations | 5LS combinationsl

BlG = EL| Load case Load factor
enera
Mumber MName Code Type f,Sup TEInf
) Add * 1 [G1 Self-weight Self weight Permanent 1,35 0,90
2 ||Q2 Variable (1) Force Variable 1,50
Edit 3 Q3 variable (2) Force Variable 1,50
=l Remove 4 ||Q4 Variable (3) Force Variable 1,50
5 ||Q5 Variable (4) Force Variable 1,50
- & ||Q6 Variable (5) Force Variable 1,50
7 ||Q7 variable (&) Force Variable 1,50
Down & ||Qa variable (7) Force Variable 1,50

X-Coordinate = 13,193 [m]
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Tabs with input tables
Load cases

Load case is a group of load with identical nature. Load cases can be included in the unlimited
number of combinations. New load cases can be created automatically in window "Load case
generator" using the button "Generate" or can be added manually using button "Add". The
properties of the load case are organized in the window "Load case" in this case.

Load

This part is dedicated for the input of loads (continuous and point loads, bending moments)
into active load case. Active load case can be selected in the drop-down menu above the table.

Load cases| Load | ULS combinations | SLS combinations

[ Add L+ =T -} Load type Start Length Size
Mumber % [m] L [m] F,M,q, a1 qz unit
Edit » 1 |uniform 0,000 5,000 4,000 [kn/m]
[=| Remave
Active load case : Q2 Variable W

QZVariabI:a [\!5

Selection of active load case

New load can be added using the button "Add". Load properties (type, position, value) are
organized in the window "Load edit". Load case "Self-weight" is updated automatically and it
isn't possible to edit existing loads or add new ones.

Automatically generated load cases already contain loads according to the input in the window
"Load case generator".

ULS combinations

These combinations are suitable for the analysis of states associated with collapse or with
other similar forms of structural failure. These combinations are used for the verification of
longitudinal and shear reinforcement. The design values of loads are used during the analysis.
New combinations can be added manually with the help of the button "Add" (launches the
window "Combination") or created automatically in "Generator of combinations". Entered
combinations can be checked in the "Table of combinations" that shows well arranged
overview of all combinations

SLS combinations

These combinations are suitable for the analysis of states that correspond to conditions beyond
which specified service requirements for astructure or structural member are no longer met.
These combinations are used for analysis of deflection, cracks and stresses. Input rules are
identical.

Load case generator

This tool is able to add a new load case including load very easily. The load generation is done
with respect of member geometry. More load cases are created for continuous beams with
more supports. These load cases ensure that maximum values of bending moments and shear
forces were found for any part of the member. Input is divided into two parts. It's possible to
switch from one part to another one with the help of buttons "Next" and "Previous":

Load case
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Main parameters of the load case can be specified here (name, type, load duration,
combination factors). These properties are described in the chapter "Load case edit".

Load magnitude

The value of the load can be specified in this part. Positive value of the load means that the

load acts in the gravity direction.
Mew load case “

Load
Load magnitude

Continuous load q: 4,000 | [kM/m]

Permanent load

(®) Generate identical load for the whole beam length
() Generate piecewise

[#] Previous Cancel

Generator of load cases

Permanent loads can be divided into more parts according to the member bays for the setting
"Generate piecewise". The nhumber of created load cases is equal to the humber of bays.
Load just for one bay is included in any load case. The distinction between favourable and
unfavourable effects ofpermanent loads can be made with the help of this setting.

Ja

A

Permanent load divided into parts

More load cases are created automatically for variable load to ensure that maximum values of
the bending moment and shear force will be achieved in any bay of the member.

AN

Load cases for variable loads
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Load edit

The load properties can be specified in this window. The load type can be selected with the
help of buttons in the upper part of the window. There are four available load types: force,
bending moment, linear load, trapezoid load. The position is specified by the distance from the
beam start x.

Load adjustment “
Load type
¥ o
F
l N “ [ i
= | [
i i % L i L
Load characteristics Load magnitude
Start: = 0,000 | [m] Size: q= 4,000 | [kM/m]
Length: L = 5,000 | [m]
Beam length: 5,000m K + K. + oK.

Window with load properties

Inputs and design

Program Fin 2D

The program "Fin 2D" is suitable for the structural analysis of 2D truss and frame structures
with the help of finite element method. The particular members of the structure may be
designed in the verification programs.

The main parts of the user interface are the workspace, the tree menu, the main menu and the
input frame in thee bottom part of the window. Tools for documents printing are organized in
the window "Print and export document", which can be opened using the printing icon in
the toolbar "Files" or using the appropriate link in the part "File" of the main menu.

Tree menu

The tree menu is the fundamental navigation object of the program. It contains all important
functions for the work with the structure. The tree menu contains these parts:

e Topology - Contains tools for input of structure topology (joints and members)
¢ Load - Loads, load cases and combinations can be specified in this part

e Calculation - Runs the calculation of internal forces

¢ Results - Shows the results and contains tools for verification of members
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The bottom part of tree menu contains buttons for insertion and administration of pictures for
output documentation. The structure view in the workspace may be saved and used in output
documentation. The pictures are updated continuously, the pictures in the documentation
shows the latest state of structure including corresponding results. The new picture can be
added with the help of the button "Add picture". After using this button, the window "Picture
properties" appears. The parameters like description, orientation and position in document
structure can be defined in this window. The pictures can be modified in the window "List of
pictures", that can be opened by the button of the same name.

Workspace

The workspace shows the created structure and can be used both for the graphical input and
results display. The displayed items can be switched on or off in the window "Drawing

settings", that can be launched by the button " ® " in the toolbar above the workspace. The
view configuration may be saved or restored with the help of pre-defined templates, the work
with templates is described here.

= @] <onex ~i4d p F
Initial

N -3.|:II|:I[I 1.|:II|:||:I Z.E:EIEI

u:.zl_" TFull |

Choice of view template

The workspace also contains an option to use context menus, that can be opened by right
mouse button click. This menu contains the most common commands. The range of commands
differ according to the element type. Menus are different for joints, members and general point
in the workspace. Additional commands are available for structures with selected elements
(highlighted by green in the workspace).

L}ﬂ- Add joints

Add members

<
#  Edit
x
J?

Delete

Information

. Modify b
\ I Addjoint load

m  Add member load
Edit load
Delete load

-

o ™. Drawing settings ...
X Cancel

Context menu for general place of the workspace
Main menu

The main menu contains complete range of available tools and functions, it may substitute the
work with the tree menu. Additionally, the main menu contains part "Tools" with some useful
tools.
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Input frame

The input frame is located in the bottom part of the window. The default view shows the
general information about the project (number of members and joints, load cases etc.), status
of analysis and also project details specified in the window "Project information", that may
be used in the heading or footing of the documentation. This window can be opened with the
help of the button "Edit".
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Main application window

Topology

The structure can be created in the program Fin 2D using these three ways:

¢ Direct input of the structure - The fundamental input of topology and loading. The
topology is defined by the particular joints and members. Loads are organized into load
cases and load combinations, it is possible to enter joint load or member load.

¢ Generator of 2D structures - The most common structures (trusses, attic roofs, frames)
can be created easily with the help of the "Generator of 2D structures". This generator
is able to create both the structure topology and the fundamental load. This tool is
described in the chapter "Generator of 2D structures".

o Import from *.dxf file - The structure topology may be also imported from *.dxf in the
window "Import dxf". This option is available in the main menu, part "File", "Import".

All these options may be combined (the basic part of the structure can be created in generator
or imported from *.dxf, the second part of the work can be done with the available tools).

Input and editing methods

The methods of input and editing are described in chapters
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e Input element
e Edit elements
e Delete elements

The program in the mode "Tools" of the tree menu contains additional tools for the
manipulation with elements and structures (move, copy, rotate etc.).

Types of elements
The structures consist of two basic types of structural elements: joints and members.

Two different types of joints are included: "absolute" and "relative". Special type of relative
joint is the "scissor joint", that can be specified in the intersection of two members.

Absolute joints are the joints, that have the position specified by the coordinates [Y,Z] in the
global coordinate system. Their position can be changed only by editing the coordinates.
Absolute joints are usually used for input of fundamental shape of the structure. These joints
are marked with cross in the workspace.

Relative joints have the position specified relatively to the reference member. The position on
member is given by the distance from the beginning or end joint of the member. The distance
may be specified in length unit (metres) or in a proportional unit. The joints may be placed
between beginning and end joints of the member or may lie outside this segment and extend
the member length. The position has to be specified by a negative value in this case. The
relative joints are used for connections of members to the point placed on the other member
(typically connection of webs to chords).

o A

An overhang created by the relative joint 5 that is placed in front of the reference joint 1

The position of the relative joint can be changed only in the direction of the local axis of the
reference member. Relative joints are usually used in trusses for connections of webs to
chords. These joints are marked with square in the workspace.

The differences between absolute and relative joints are also described in the chapter
"Conversion of relative joint to absolute".

Scissor joint is a special type of relative joint, as it has two reference members. The position
of such joint is given by the intersection of these reference members. This joint creates hinged
connection of intersecting members.

Member is specified by start and end joints, cross-section, material and end conditions. The
material and cross-sectional characteristics can be specified with the help of pre-defined
databases, user input or by the import from programs "Section" and "Sector".

The member is connected to the reference joints by a connection, that consists of three
components (two shifts and one rotation). Any of these components may be defined as free or
spring.

Any member contains local coordinate system, that is used for the input of relative joints and
load. The origin of this local coordinate system is the beginning of the member, local axis 1 is
given by the member direction.
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Member type

Program uses two basic member types: "Beam" and "Beam on elastic subsoil". The "Beam"
is the fundamental member type locally supported in joints, "Beam on elastic subsoil" is the
member, that is supported along the whole length by a subsoil (e.g. foundations).

Members are also described in the theoretical chapter "Structural elements".

Input elements

Joints may be inserted graphically in the workspace or with the help of the table in the bottom
part of the window.

Graphical input

Joints and members can be inserted directly by clicking in the workspace. The tree menu has
to be switched into the mode "Add joints" or "Add members".

(%) Projectinformation
ks Generate
=l Topology
i 4| Add joints

----- + 14dd members

Modes for graphical input of elements

When adding joints, the window "Joint prototype" appears first. This window contains
support properties and also input method for relative joints. Two methods are included:

o Relative joint located by mouse click - The position of joint will be determined by the
position of cursor.

o Relative joint according to the prototype - The position of joint will be selected
according to inputs "Relative joint geometry", which are located in the prototype frame.

The entered data in this window has to be confirmed by the button "OK". After that, the
window is docked in the bottom frame.

I — Input method Outer support o Add
@ [m] Relative node according to the prototyp|™ Displl.izement in @xis
¥: fixed
@l [m] Relative joint geometry
Z: [ fixed
@l [m] Measured from peginning - Rotation about axis o
El [ Units W [ fixed
= -
n meters Support rotation
E A 0,500 | fx|| [m] 0,00 sl 19 +| A | A
He]
o 5
=4 T
o i
5 Spedal Finish input =
— —
¥ =-7.000m; Z=75500m Addig joint — Left: adding a joint on crosshair position/select a reference n

Prototype properties anchored in the input frame

The input is performed by clicking in the workspace. The snapping grid may be used for easier
input, the properties of the grid are specified in the window "Options" (main menu part
"Tools"). The snapping can be switched off (or switched on) temporarily when pressing the

-189-



FIN EC - User's Guide © Fine Ltd. 2016

key "Ctrl" during the input. Program offers also snapping points like mid point of member or
intersection of two members. Snapping points may be switched on and off in the list, that can
be opened by the button "

The input fields in the bottom part of the tree menu can be also used for the input of joints. It
is possible to jump into input fields with the help of cursor or by keyboard entries "y" and "z".
For example, the expression y2z1.3 fills 2 into the input line "y" and 1.3 into the field "2".

Input

o~ 0~

. ¥ | 0,500 | [m]
z: | 1,500 | [m]

. | 1,531 [m]
a: | 71,57|[4

Pictures

Input fields in the tree menu

The input of members is based on similar procedures. After the selection of an appropriate
mode, the window "Member prototype" appears. This window contains properties (cross-
section, material, end conditions etc.) that will be assigned to new members. The properties
correspond to the parameters in the window "Member properties" (parameters may be
copied from existing member using the tool "Load from structure"). Also the window
"Prototype of joint", that contains the parameters of newly created joint (beginnings and
ends of new members). The data in these windows has to be confirmed by the button "OK".
After that, prototypes are anchored in the input frame, where the parameters may be changed.

2. SRVERN SR 2 = Gy = 2! = vy
= -l 15 1t 14 13 17 11 10 i\.
O 1| Member profile o= Add |2
N
Profile Edit section Edit material o Edit —
section: Pi-priogez X Remave
A = 18,4E+03 mm? I, = 67,0E+06 mm* oy Py
Materiak 510 (C24) - coniferous P
E = 11,00E+03 MPa G = &90,0E+00 MPa ¥ Down
% oy = 5,000E-06 1/K o = 4,20 kNjm?
L
- 2
2 ?‘- End conditions: Hinge ©—CHinge | |E
5 g o
DY)
.E 5 Spedal Load from structure Finish input 5 —
"= =

Prototype properties anchored in the input frame

The member input is done by clicking on the position of member beginning and end. The
cursor shows number "1" in the mode for input of the member beginning and number "2" in
the mode for input of the member end.
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Fa T N/ T\
Input of member in the workspace

The member beginning can be entered using methods for joints. The end joint can be specified
in a similar way. The easiest way is to specify the member direction by cursor and specify the
length on keyboard. The length will be automatically filled into the field "Ar". The input has to
be confirmed by the key "Enter". The program automatically snaps the cursor into directions
45°, This behaviour may be changed (switch off or change it to 30°) using the button nh

==

Entry ]

] N Ll

Q% _
>

24
1
= |
4
2000
/':

_________________

¥ 4,000 [m] ;
A i g
Zn 2,500 [m] =2
Br: mo| o
a: 180,00|[7] |57 H—n *

Definition of member direction by the cursor and input of member length with the help of
keyboard

Alternatively, it is possible to use snapping to existing joints and snapping points (described
above) or extended options of input fields in tree menu. Input fields "Y" and "Z" are usable for
the definition of the end point with the help of global coordinates, fields "r" and "a" define the
end point by the member length and rotation about the axis y. Buttons "A" changes whether
the input is considered in the global coordinate system or relatively to the beginning of the
member. It is possible to jump into input fields with the help of cursor or by keyboard entries

y", "z", "r" or "a". For example, the expression "r2a15" fills 2m into the field "r" and 15° into
the field "a".

Input in tables

Joints and members may be also added with the help of the button "Add" in the toolbar on the
left side of the tables, which appears in the bottom frame for the mode "Topology" of the tree
menu. For the input of joints, one of available options ("Add absolute point" or "Add
relative point") has to be selected first. Input is performed in the windows "Properties of
absolute joint" and "Properties of relative joint". Input of relative joints isn't allowed until
at least one member is specified.

@ [aae
Add absolute joint

—— % 000 m Z:0,000m

Add relative joint : 25,00 % from beginnin,

Up | 3 [[rel. to 1; 50,00 % from beginning in
. oo - ..

Choice of joint type
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Members can be entered in a similar way. The window for input of new members is identical to
"Member properties", the reference joints, cross-section and material have to be specified
there.

Edit elements

Joints and members may be modified individually or in a batch. Editing is available only in
preprocessor (parts "Topology" and "Load" of the tree menu).

Editing in the workspace

The individual joint or member can be edited by double-click on the element in the workspace.
The editing of properties is done in the windows "Properties of absolute joint" or
"Properties of relative joint" for joints or in the window "Member properties" for
members. An alternative way is to use a command "Edit joint" or "Edit member" in a context
menu, that can be opened by right mouse button in the workspace. The same procedure can
be used also for selected elements (highlighted by green in the workspace).

~ ¢ Editjoint 3 N
Delete joint 3

4 Convert joint to abs.

1 Addload to joint 3

™ Drawing settings ...

> Cancel i

The context menu for joint

The appropriate window for editing an element can be also opened using double-click on an
appropriate row in tables of joints and members in the bottom frame. Alternatively, the button
"Edit" on the left side of the table can be used.

Graphical mode "Edit"

The tree menu has to be switched into the mode "Topology" "Edit" and after that, it is
possible to edit joints and members by clicking on the appropriate element in the workspace.
The software also considers close surrounding of the element for a correct click. The
considered surrounding is indicated by the change of the cursor appearance.

g@a

Appearance of cursor for joint edit
The mode can be terminated by selection of other mode or by right mouse button click.
Editing joints and members in the table

Joints and members may be also edited with the help of the button "Edit" in the toolbar on the
left side of the table. The program modifies the active element (highlighted by bold font and
mark ">" in front of the joint number).
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Editing joint number 2

Jm Members (3]
= Add L+ RIS = | Input type Coordinates Support
# Edit Mumber Y [m] Z [m] Py | Pz [ Oy
% Remove L 1 ||abs. ¥:0,000m Z:0,000m 0,000 0,000 v | ¥ ~
$ 2 |irel to 1; 25,00 % from beginning in axis 1 1,625 0,758
o 3 |rel. to 1; 50,00 % from beginning in axis 1 | 3,250 1,516]

An alternative way is to use the command "Edit" in the context menu for the appropriate table

row.

Editing selected joints and members

Joints and members can be also selected and modified in a batch. These elements can be
selected in the workspace or in tables in the bottom frame. Selected joints are highlighted by
green in the workspace and by blue and bold font in the table. Tools for batch edit are available
in the context menu, that can be opened by right mouse button click in the workspace
(provided that some joints or members are selected).

M Delete selected elements (7)
Modify selected elements (7]

Copy properties to selected joints (3]
Edit supports of selected joints (3)

Copy properties to selected member

Edit profiles of selected members (2)

fEN D+

5 (2]

Edit end conditions of selected members (2)

-

Add load to selected joints (5]

m  Add load to selected members (2)
Cancel selection
™ Drawing settings ...

> Cancel

Tools for batch edit of selected elements

Following tools may be used for batch editing of joints:

Copy properties

Edit supports

Copy of
specified
joint
properties
to selected
joints
Batch edit
of
supports
for
selected

-193-



FIN EC - User's Guide

© Fine Ltd. 2016

Following tools may be used for batch editing of members:

Copy properties

Edit profiles

Edit end conditions

Properties of absolute joint

joints

Copy of
specified
member
properties
to selected
members

This tool is
able to
modify
Cross-
section
and
material of
selected
member.
The range
of
available
properties
is equal to
the range
described
in the
chapter
"Edit
profile".

Batch edit
of end
conditions
for
selected
joints

The position and supporting style may be changed for absolute joint. The position of the
absolute joint is given by the coordinates [Y,Z] in the global coordinate system. The accurate
values of coordinates may be calculated with the help of the built-in calculator.

The right part "Outer support" contains the properties of the support. These properties are
described in the chapter "Supports". The spring supports have to be specified in the window
"Special properties of joints", that can be opened by the button "Special" in the left

bottom corner.
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Absolute joint geometry Outer support

Displacement in axis
¥ 6,500 | fz|| [m
| - | m] v: [ ] fixed

Z: | 3,031 [f| [m] 70 [ |fned 4

Rotation about axis
¥ [ fixed
Support rotation

| 000 [ [ [+ 2] a4

| | Cancel |

Window "Properties of absolute joint"

Properties of relative joint

The position and supporting style may be changed for relative joint. The position of the relative
joint is given by the number of reference member, by the position in metres or per cents and
by reference point (beginning or end of the member).

The right part "Outer support" contains the properties of the support. These properties are
described in the chapter "Supports". The spring supports have to be specified in the window
"Special properties of joints", that can be opened by the button "Special” in the left
bottom corner.

Relative joint geometry Quter support

Displacement in axis
v [ ] fixed
Units: |per cent Z: [ |fixed
Rotation about axis
¥ [ fixed

Measured Frum| beginning

A | 50,00 [ 7] [%]

Member: I 7,172m Suppart rotation
Y:3,250 Z:1,56m | 0,00 [ /| [ [&]

”“mber | Wok || X cancel |

Window "Properties of relative joint"

Supports

The joint support consists of three components: prevented displacements in directions of
global axes Y and Z and prevented rotation about axis X. The support in the certain direction
can be switch on by the corresponding check box "fixed". Following symbols are used in the

workspace for different types of supports:

0O e The joint isn't supported in any direction
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e The joint is supported in the direction of the axis Y (sliding support with sliding in
‘|<]| vertical direction)

e The joint is supported in the direction of the axis Z (sliding support with sliding in
horizontal direction)

K e The joint is supported in the directions of the axes Y and Z (hinge)
@ e The rotation in the joint prevented

e The joint is supported in the direction of the axis Y and the rotation is prevented
| (fixed support with permitted sliding in the vertical direction)

e The joint is supported in the direction of the axis Z and the rotation is prevented
i (fixed support with permitted sliding in the horizontal direction)

T

The most common support types can be entered with the help of dedicated buttons in the right
bottom corner of the frame.

e Fixed support (rotation and displacements in both directions prevented)

The support properties also contain the input line "Support rotation". This option is useful for
cases, where the reactions in the support has to be obtained in the rotated coordinate system
or where the structure is supported in certain direction that isn't parallel to main axes.

The button "Special” opens the window "Special properties of joint", where the spring
supports may be defined.

The support styles are also described in the theoretical chapter "Supports".

Quter support

Displacement in axis

¥: fixed

Fi- fixed

Rotation about axis K
¥: [ |fixed

Support rotation

0,00 [/ 1 |t & A4

Support properties

Special properties of joint

This window contains extended properties of joint support. It brings an option to specify a
spring support in any direction. The spring constant K has to be specified in this case.

The buttons "Free", "Fixed" and "Elastic" will assign corresponding support method to all
directions.

The support styles are also described in the theoretical chapter "Supports".
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Special properties of joint 17 H
Quter support

Displacement in axis direction prevented

Y free w 0,000

Z: elastic v K= 8,000 | [MM/m]

Rotation around axis prevented

Free Fixed Elastic

Cancel

Special properties of joint

Member properties

This window contains basic properties of member: beginning and end joint, cross-section,
material and end conditions. The button "Special" in the left bottom corner launches the
window "Special properties of member", that contains advanced properties (subsoil
parameters, excluded tension or compression, spring end connections).

The position of the member is given by the numbers of beginning and end joints. These joints
can be changed with the help of the list box or by the direct input of the number on the
keyboard. The button "<>" changes the member orientation (switches the beginning and end
joint), the positions of relative joints and loads are preserved.

The frame "Member profile" contains properties of cross-section and material. These
parameters can be changed in the window "Edit profile", that can be launched by the button
"Profile".

Parameters of the existing cross-section (e.g. dimensions) or material can be changed in the
windows "Cross-section editor", (the button "Edit section") or "Materials catalogue" (the
button "Edit material").

The frame "Member" contains the choice of end conditions (pinned, fixed):
F——— « The member is fixed on both ends

O—CO « The member is pinned on both ends

F——CO « The member has fixed beginning and pinned end
O— « The member has pinned beginning and fixed end

»—> « The member has special conditions (e.g. spring connections) at the beginning
and end. The properties are organized in the window "Special properties of
member".

Parameters (cross-section, material, end conditions) may be copied from existing member
using the tool "Load from structure".

End conditions are also described in the theoretical chapter "End conditions".
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Properties of member 3 ﬂ
Geometry
Beginning: 3 w || <> | End: 4 W
Member profile
Profile Adjust section Adjust material s
Section: obdélnik
A = 340E+03 mm? I, = 13,1E+09 mm*
Materiak C 25/30 27
E = 31,00E4+03 MPa G =129E+03MPa
oy = 10,00E-06 1/K = 25,00 kM/fm?
Member
End conditions: Fixed —— Fixed v | | Read from structure
Spedial Murnber 3 oK Cancel

Window "Properties of member"

Special properties of member

This window contains advanced properties of member

Member type

Program uses two basic member types:

Beam e Fundamental member type supported in joints.

Beam on elastic e The member, that is supported along the whole length by a subsaoil
subsoil (spring support).

Additionally, it is possible to exclude compressive or tensile stresses in the member.
Subsoil parameters

The subsoil is defined by Winkler-Pasternak constants C; and C2. The constants C; and C2 may
be calculated from the general parameters of subsoil in the window "Calculation of C1 and
C2". The subsoil acts as general spring, that acts both in compression and tension. As this
model usually does not correspond to the real conditions, the appearance of tensile stress
should be checked.

The setting "Use member width" uses the cross-section width as the width of member
contact with subsoil. If not used, the contact width b may be specified manually.

The default assumption is, that the subsoil acts in the direction of the local axis 3 (against
gravity). The setting "Acts in axis 3" is able to change this behaviour.

The shear effects at the member ends may be taken into the account with the help of settings
"In front of member" and "Behind member".

The subsoil properties are described in the theoretical chapter "Subsoil model".
Shear effect

The part "Member with shear effect" may rewrite the global settings regarding the
consideration of shear effect on deformations. This theoretical model with shear consideration
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is recommended cases, where member length isn't significantly longer than cross-section
dimensions. The theoretical background is described in the chapter "Special member
characteristics".

Member end conditions

This frame contains extended options for end conditions. It brings an option to specify a spring
connections in any direction (not only fixed/free). The spring constant K has to be specified in
this case. The buttons "Free", "Fixed" and "Elastic" will create corresponding end condition.
End conditions are also described in the theoretical chapter "End conditions".

Special properties of member “
Member type
Member type: beam on elastic subsoil % | |in tension and compression W
Subsoil schema Subsoil parameters
Cy= 8,000 | [MN/m7]
Cz= 2,000 | [MN/m]

b = 500 | [mm]
v use member width
v acts in axis 3

[ in front of member
[ behind member

gy C, Calculation of C1, C2

Member with shear effect

| Select different shear effect setting [
Member front end conditions Member end conditions
Displacement in axis direction prevented Displacement in axis direction prevented

1: | fixed e 0,000 1: | fixed ¥ 0,000

3t |fixed LY 0,000 3 | fixed W 0,000
Rotation about axis prevented Rotation about axis prevented

20 | fixed e 0,000 2 | fixed ¥ 0,000

Free Fixed Hinge Free Fixed Hinge

Cancel

Window "Special properties of member"

Delete elements

Joints and members may be deleted individually or in a batch, using the table in the bottom
part of the window or graphical mode for workspace. Any deletion of joint removes also all
members connected into this joint. Any deletion of member removes also all relative joints on
the member and members connected into these joints.

Using context menu
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Any joint or member can be deleted using command "Delete joint" or "Delete member" in a
context menu, that can be opened by right mouse button in the workspace. The same
procedure can be used also for selected elements (highlighted by green in the workspace).

¥ Delete selected elements (2) "
Modify selected elements (2) M ’
7w Copy properties to selected members (2)
) I Edit profiles of selected members (2]
| o~ Edit end conditions of selected members (2]
| g Add member load
Cancel selection
3 i ™. Drawing settings ... 1
®  Cancel 1

Deletion of selected member using context menu
Graphical mode "Delete"

The tree menu has to be switched into the mode "Topology" "Delete" and after that, it is
possible to delete joints or members by clicking on the appropriate element in the workspace.
The software also considers close surrounding of the element for a correct click. The
considered surrounding is indicated by the change of the cursor appearance.

\,
M5

Appearance of cursor for deletion

The mode can be terminated by selection of other mode or by right mouse button click.
Removing elements in the table

Joints and members may be also deleted with the help of the button "Remove" in the toolbar
on the left side of the table. The program deletes the active element (highlighted by bold font
and mark ">" in front of the joint number) or selected ones (highlighted by blue in the table).

Joints { 18 ) |Members (9)

o Add ST | Input type Coordinates Support

# Edit Mumber Y [m] Z [m] Py | Pz | Oy

3 Remove 1 |[abs. ¥:0,000m Z: 0,000 m 0,000 0,000] » | » | ~
¥ 2 |[rel to 1; 25,00 % from beginning in axis 1 1,625 0,758 |

T 3 |rel. to 1; 50,00 % from beginning in axis 1 3,250 1,516 |

Removing joint number 2 in the table

Tools

The mode "Tools" contains functions and commands that can be used for editing created
structures.

Tools
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These tools can be used both with complete structure and selected parts. Most of the tools can
be used in two modes: as a simple transformation (change of position or shape) or as a copy
tool (keeps original structure). Following tools are included:

Move e The tool
that moves
the
structure
in given
direction

Copy e The tool
that copies
the
structure
in given
direction

Enlarge/Shrink e The tool
that
enlarges or
shrinks the
structure

Rotate e The tool
that
rotates or
copies the
structure
using
specified
angle

Mirror e The tool
that
mirrors
existing
structure,
including
copy
option

Align e The tool
that aligns
structural
elements
(joints,
members)
into given
line

Joints

Add scissor joint e Inserts a
scissor
joint. The
scissor
jointis a
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Convert joint to absolute

Absolute joints on members

special
type of
relative
joint, as it
has two
reference
members.
The
position of
such joint
is given by
the
intersectio
n of these
reference
members.
This joint
creates
hinged
connection
of
intersectin

g
members.

Converts a
relative
joint to an
absolute
one.

Test that
checks the
coordinate
s of all
absolute
joints and
compare
them with
positions
of
members.
Absolute
joints lying
on
members
aren't
connected
to the
members
and may
cause the
singularity
of the
structure.
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Such
joints may
be
converted
into
relative
ones. This
conversion
automatic
ally
creates a
connection
between
member
and joint.

Absolute joints on members convert to relative e A tool that
finds
absolute
joints
placed on
members
or in their
surroundin
gs and
converts
these
joints into
relative
ones. The
considered
surroundin
gs can be
defined by
user. The
tool can be
applied
both to all
and
selected
joints.

Members

Divide members e Tool that
adds
specified
number of
relative
joints with
uniform
distributio
n along
the
member
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Continuity analysis

Load

Member load multiplication

length.

Test that
checks
whether
the
structure
is divided
into more
parts or
not.
Hidden
division
into more
parts
caused by
overlappin
g joints or
members
causes
collapses
during
analysis
very often.
The partial
segments
of the
structure
aren't
usually
supported
ina
sufficient
way and
the
singularity
appears in
these
cases.
There is
an option
to
highlight
the certain
part of the
structure.

This tool
increases
or reduces
member
loads in
load cases

-204-



FIN EC - User's Guide

© Fine Ltd. 2016

Joint load multiplication

with the
help of
specified
multiplicati
on factor.
The factor
may be
applied to
all or
selected
loads, the
tool may
be limited
to active
or selected
load cases.
This tool is
suitable
e.g. for
modificatio
n of input
after the
change of
loading
width of
structural
elements.

This tool
increases
or reduces
joint loads
in load
cases with
the help of
specified
multiplicati
on factor.
The factor
may be
applied to
all or
selected
loads, the
tool may
be limited
to active
or selected
load cases.
This tool is
suitable
e.g. for
modificatio
n of input
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Load cases and combinations

Load template

Save template

after the
change of
loading
width of
structural
elements.

The import
of
template
(list) of
load cases
and
combinatio
ns. This
tool may
be used
for an
easy
transfer of
load
case/comb
ination
parameter
s from one
project to
another.
The file of
the
template
has an
extension
*.flc.

The export
of
template
(list) of
load cases
and
combinatio
ns. This
tool may
be used
for an
easy
transfer of
load
case/comb
ination
parameter
s from one
project to
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another.
The file of
the
template
has an
extension
*.flc.

Copy properties

This tool can be used for copying the joint properties to another joints. This tool is enabled if at
least one joint in the structure is selected (highlighted by green in the workspace). The option
for the input of sample joint appears after the choice of the mode "Joints" "Selected" "Copy
properties" in the tree menu. The properties of this joint will be copied to selected joints. The
choice of the sample joint has to be confirmed by the button "OK". The sample joint can be
also selected graphically by clicking in the workspace.

L Select sample joint for properties transfer
Click on joint or enter its name

Textentry Joint:

Sample joint:

mwmaum._.
> £

Transfer of joint properties

hd oK Cancel
e

Choice of sample joint

The window, that appears after the choice of the sample joint, contains the options to specify
properties, that will be assigned to selected joints. It is possible to copy one of coordinates
(joints will be aligned into horizontal or vertical line), support style and load in active or all
load cases.
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Transfer of joint properties ﬂ

Edit supports

Information about selection:

Count of selected joints: 2 (of relative 1)

Sample joint: 1

[ | Coordinates ey Fa

o

[¥5upport dir. ¥: fixed about? free
dir. Z: fixed

Load () Current load case

® All load cases

Cancel

Window "Copy of joint properties”

This tool may be used for batch edit of supports for selected joints. This tool is enabled if at
least one joint in the structure is selected (highlighted by green in the workspace). The window
"Support properties of selected joints" appears after the choice of the mode "Joints"

"Selected" "Edit supports" in the tree menu. The support properties that will be assigned to
all selected joints can be specified in this window.

The support styles are also described in the chapter "Supports".

Support properties of selected joi... H

Quter support

Displacement in axis
v: [ | fixed

Z: [#]fixed

Rotation about axis 3 ﬂ
¥: [ ] fixed _ =
Support rotation

000 (& [ T+ PR

Spedial oK Cancel

Window "Support properties of selected joints"

Edit end conditions

This tool may be used for batch edit of end conditions for selected members. This tool is
enabled if at least one member in the structure is selected (highlighted by green in the
workspace). The window "End conditions of selected members" appears after the choice of
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the mode "Members" "Selected" "Edit end conditions" in the tree menu. The end
conditions that will be assigned to all selected members can be specified in this window.

Parameters may be copied from existing member using the tool "Load from structure".

End conditions of selected members ﬂ
Member
End conditions: Hinge o——CHinge w | | Read from structure
Spedial Cancel

Window for change of end conditions

The spring end conditions have to be specified with the help of the button "Special" in the left
bottom corner. The parameters correspond to the content of the window "Special properties
of member".

Move/Copy

The tool "Move/Copy" can be used for shift or copy of structure (or its part). The window
contains parameters, that affects the final behaviour of the tool.

Element generation by moving n
Information
Total joint count: 18 Total member count; g
Count of selected joints: 10 Count of selected members: 4
Manipulation method Elements to be handled
(®) Copy (_IMove Il (®) Selected

Copy parameters
Filter identical joints and members Copy supports
Copy loads

[ create new selection for copy
[ ] connect sel. joints by members Member - set

-

Copy count: 1l =

Maving parameters

Move in direction of the Y-axis: 3,000 | [m]

Move in direction of the Z-axis: 0,000 | [m]

Cancel

Window "Move/Copy parameters”

The "Manipulation method" sets, whether the tool will only change the position of the
structure (or its part) or will keep existing structure and create a new copy. The most of
following settings are disabled for the option "Move" (only movement vector can be specified).
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Move of structure

This tool is able to move or copy whole structure or only selected part. This behaviour can be
specified in the part "Elements for manipulation". The option "Selected" is available only
for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool.
Following example shows the behaviour. If this setting is switched off, it is necessary to copy
only selected members (highlighted by green) in this structure. Otherwise, two frames (old

one and new one) without any connection would be created.

v

Copy without the setting "Filter identical joints and members"

The setting "Filter identical joints and members" treats these problems. If switched on, the
overlapping elements are checked and the frame can be copied as a whole structure. The
overlapping column in the middle will be deleted, new frame and the old one will be connected

into one structure.

Copy with the setting "Filter identical joints and members"”

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports" and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " ¥* " in the toolbar above the
workspace.

The next entry is the number of copies. The bottom part of the window contains the vector of
transformation divided into two components according to the global axes Y and Z.
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Enlarge/Shrink

This tool can be used for enlargement or shrinkage of structure (or its part). There are two
main modes of this tool: transformation relatively to point or line. The choice of the mode has
to be done in the window, that appears after clicking on the tool in the tree menu.

Topology adjustments - enlarge/shrink ﬂ

Enlargeshrink from Preview

(®) point

(_Jline

Cancel

Choice of transformation mode

The transformation from line enlarges or shrinks the structure only in the direction
perpendicular to the given line. The structure size in the direction of the line is not affected.
The shape of the new structure differs from the shape of the original structure.

|

Enlargement from line

The transformation from point enlarges or shrinks the structure in all directions. The shape of

the new structure is identical to the shape of the original structure.

Enlargement from point

The input of reference point or line follows. The input may be performed in the bottom frame
by entering joint nhumbers or coordinates or by clicking in the workspace.
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-2.I:|IIZIIZI

|Topo|ogy adjustments - enlargefshrink - I.EI'UU

Set second point of central axis
Click on joint, enter its name or random coordinates

Text entry Joint: ¥ [m]: Z [m]:

Point no. 1 of central axis: |5 6,500 3,031

Point no. 2 of central axis: W | | | I:I
[#] Previous | | oK, | | Cancel

Input of reference line in the workspace

After that, the window with parameters of transformation appears.

Information
18 Total member count: g

10

Total joint count:

Count of selected joints: Count of selected members: 4

Elements to be handled
T al (®) Selected

Manipulation method

@ Copy {:} Maove

Copy parameters
Filter identical joints and members
Copy loads

[ | create new selection for copy

Copy supportz

[ ] connect =el. joints by members Member - set

Enlarge fshrink parameters (Generation from line):
¥ [m]

Copy count:

Z [m]

Line point no. 1: | 5,500 | | 3,031 |

Line point no. 2: . 650 | 0,00 |

Coeffident of scale change:

Window "Enlarge/shrink parameters”
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The "Manipulation method" sets, whether the tool will only change the shape of the
structure (or its part) or will keep existing structure and create a new modified copy. The most
of following settings are disabled for the option "Move" (only transformation parameters can
be specified).

—

Copy of structure

This tool is able to enlarge or shrink whole structure or only selected part. This behaviour can
be specified in the part "Elements for manipulation”. The option "Selected" is available only
for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool. This
setting is recommended. Otherwise, two structures (old one and new one) without any
connection may be created.

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports"” and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " ¥ " in the toolbar above the
workspace.

The next entry is the number of copies. The bottom part of the window contains the reference
point/line coordinates and scale factor. Value greater than 1.0 enlarges the structure, smaller
value reduces structure.

Rotate

This tool can be used for rotation of structure (or its part). The rotation centre has to be
specified first. The input may be performed in the bottom frame by entering joint numbers or
coordinates or by clicking in the workspace.
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Set rotation centre

Topology adjustments - rotate -

¥ [m]: Z [m]:

Click on joint, enter its name or random coordinates
Textentry Jaint:
Rotation centre: W

oK Cancel

Input of rotation centre in the workspace

After that, the window with parameters of transformation appears.

Element generation by rotation

Tables - not available

Information
Total joint count: 13
Count of selected joints: 10

Manipulation method

[_IMove

(®) Copy

Copy parameters
Filter identical joints and members
Copy loads

[ ] Create new selection for copy

[ ] connect sel. joints by members
Copy count: 15
Coordinates Y 13,000 | [m]

[ |indine outer supports

Total member count: 9
Count of selected members: 4

Elements to be handled

Rotation parameters (Axis parallel to global axis X):

Cal (®) Selected
Copy supports
ember - se
Coordinates 2 13,000 | [m]
Rotation angle: 45,00 | [

Cancel

Window "Rotation parameters”

The "Manipulation method" sets, whether the tool will only change the rotation of the
structure (or its part) or will keep existing structure and create a new rotated copy (or copies).
The most of following settings are disabled for the option "Move" (only transformation

parameters can be specified).
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Copy of structure

This tool is able to rotate or copy whole structure or only selected part. This behaviour can be
specified in the part "Elements for manipulation". The option "Selected" is available only
for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool.
Following example shows the behaviour. If this setting is switched off, it is necessary to copy
only selected members (highlighted by green) in this structure. Otherwise, four parts without
any connection would be created.

Copy without the setting "Filter identical joints and members"

The setting "Filter identical joints and members" treats these problems. If switched on, the
overlapping elements are checked and the frame can be copied as a whole structure. The
overlapping rays will be deleted, new frames and the old one will be connected into one
structure.

Copy with the setting "Filter identical joints and members"

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports" and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " "in the toolbar above the
workspace.

The next entry is the number of copies. The bottom part of the window contains the rotation
centre coordinates and the rotation angle. Positive value means rotation in anti-clockwise
direction.

Mirror

This tool can be used for mirror of structure (or its part). There are three main modes of this
tool: mirror using axis parallel to Y or Z axis and using general axis. The choice of the mode
has to be done in the window, that appears after clicking on the tool in the tree menu.

-215-



FIN EC - User's Guide © Fine Ltd. 2016

Topology adjustments - mirror ﬂ

Mirrar around Preview

() axes parallel to Y-axiz

() axes parallel to Z-axis s
R
(®) random axes Lg
L. : :‘...
o
i

QK Cancel

Choice of transformation mode

The axis for first and second option is specified by the distance from corresponding global axis.
The axis for third option is given by two points.

| |
Mirror using axis parallel to Z-axis and general axis

The input of axis follows. The input may be performed in the bottom frame by entering joint
numbers or coordinates or by clicking in the workspace.

: Set second point of mirroring axis

Click on joint, enter its name or random coordinates
Text entry Joint: ¥ [m]: Z [m]:
4,500 0,500

4
Point no. 2 of mirroring axi _
X

I

Lo [

I

[#] Previous oK Cancel

Choice of joint number in the input frame

Topology adjustments - mirror

After that, the window with parameters of transformation appears.
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Element generation by mirroring n
Information
Total joint count: 4 Total member count: 2
Count of selected joints: 4 Count of selected members: 1
Manipulation method Elements to be handled
(@) Copy (I Move Cal (®) Selected

Copy parameters
Filter identical joints and members Copy supports
Copy loads

[ | create new selection for copy
[ ] connect =el. joints by members Member - set
15

Mirroring parameters (Axis defined by two points):

¥ [ml Z [ml
Coordinates of point 1: 4,500 0,500
Coordinates of point 2: 7,000 5,500

|:| Mirror supports

Cancel

Window "Mirror parameters"”

The "Manipulation method" sets, whether the tool will only mirror the structure (or its part)
or will keep existing structure and create a new copy. The most of following settings are
disabled for the option "Move" (only transformation parameters can be specified).

Modes "Move" and "Copy"

This tool is able to mirror whole structure or only selected part. This behaviour can be specified
in the part "Elements for manipulation". The option "Selected" is available only for
structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool. This
setting is recommended. Otherwise, two structures (old one and new one) without any
connection may be created.

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports"” and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
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"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " ** " in the toolbar above the
workspace.

LV,

Structure mirrored including supports

Program Fin 3D

The program "Fin 3D" is suitable for the structural analysis of 3D truss and frame structures
with the help of finite element method. The particular members of the structure may be
designed in the verification programs.

The main parts of the user interface are the workspace, the tree menu, the main menu and the
input frame in thee bottom part of the window. Tools for documents printing are organized in
the window "Print and export document", which can be opened using the printing icon in
the toolbar "Files" or using the appropriate link in the part "File" of the main menu.

Tree menu

The tree menu is the fundamental navigation object of the program. It contains all important
functions for the work with the structure. The tree menu contains these parts:

e Topology - Contains tools for input of structure topology (joints and members)

e Load - Loads, load cases, combinations and concentrated weights (in the part
"Dynamics") can be specified in this part.

e Calculation - Runs the calculation of internal forces
¢ Results - Shows the results and contains tools for verification of members

The bottom part of tree menu contains buttons for insertion and administration of pictures for
output documentation. The structure view in the workspace may be saved and used in output
documentation. The pictures are updated continuously, the pictures in the documentation
shows the latest state of structure including corresponding results. The new picture can be
added with the help of the button "Add picture". After using this button, the window "Picture
properties" appears. The parameters like description, orientation and position in document
structure can be defined in this window. The pictures can be modified in the window "List of
pictures", that can be opened by the button of the same name.

Workspace

The workspace shows the created structure and can be used both for the graphical input and
results display. The displayed items can be switched on or off in the window "Drawing

settings", that can be launched by the button " ® " in the toolbar above the workspace. The
view configuration may be saved or restored with the help of pre-defined templates, the work
with templates is described here.
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Choice of view template

The workspace also contains an option to use context menus, that can be opened by right
mouse button click. This menu contains the most common commands. The range of commands
differ according to the element type. Menus are different for joints, members and general point
in the workspace. Additional commands are available for structures with selected elements
(highlighted by green in the workspace).

%F Add joints

Add members
Edit
Delete

~ Xt

o

Information

Madify g

Add joint load
Add member load
Edit load

Delete load

g

%D

=
»

™ Drawing settings ...

> Cancel

Context menu for general place of the workspace
Main menu

The main menu contains complete range of available tools and functions, it may substitute the
work with the tree menu. Additionally, the main menu contains part "Tools" with some useful
tools.

Input frame

The input frame is loacated in the bottom part of the window. The default view shows the
general information about the project (number of members and joints, load cases etc.), status
of analysis and also project details specified in the window "Project information", that may
be used in the heading or footing of the documentation. This window can be opened with the
help of the button "Edit".
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Main application window

Topology

The structure can be created in the program Fin 3D using these three ways:

¢ Direct input of the structure - The fundamental input of topology and loading. The
topology is defined by the particular joints and members. Loads are organized into load
cases and load combinations, it is possible to enter joint load or member load.

e Generator of 2D structures - The most common structures (trusses, attic roofs, frames)
can be created easily with the help of the "Generator of 2D structures". This generator
is able to create both the structure topology and the fundamental load. This tool is
described in the chapter "Generator of 2D structures".

o Import from *.dxf file - The structure topology may be also imported from *.dxf in the
window "Import dxf". This option is available in the main menu, part "File", "Import".

All these options may be combined (the basic part of the structure can be created in generator
or imported from *.dxf, the second part of the work can be done with the available tools).

Input and editing methods

The methods of input and editing are described in chapters
e Input element
¢ Edit elements
¢ Delete elements

The program in the mode "Tools" of the tree menu contains additional tools for the
manipulation with elements and structures (move, copy, rotate etc.).
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Types of elements
The structures consist of two basic types of structural elements: joints and members.

Two different types of joints are included: "absolute" and "relative". Special type of relative
joint is the "scissor joint", that can be specified in the intersection of two members.

Absolute joints are the joints, that have the position specified by the coordinates [X,Y,Z] in
the global coordinate system. Their position can be changed only by editing the coordinates.
Absolute joints are usually used for input of fundamental shape of the structure. These joints
are marked with cross in the workspace.

Relative joints have the position specified relatively to the reference member. The position on
member is given by the distance from the beginning or end joint of the member. The distance
may be specified in length unit (metres) or in a proportional unit. The joints may be placed
between beginning and end joints of the member or may lie outside this segment and extend
the member length. The position has to be specified by a negative value in this case. The
relative joints are used for connections of members to the point placed on the other member
(typically connection of webs to chords).

-

=6
-1 =

A cantilever created by the relative joint 7 that is placed in front of the reference joint 3

The position of the relative joint can be changed only in the direction of the local axis of the
reference member. Relative joints are usually used in trusses for connections of webs to
chords. These joints are marked with square in the workspace.

The differences between absolute and relative joints are also described in the chapter
"Conversion of relative joint to absolute".

Scissor joint is a special type of relative joint, as it has two reference members. The position
of such joint is given by the intersection of these reference members. This joint creates hinged
connection of intersecting members.

Member is specified by start and end joints, cross-section, material and end conditions. The
material and cross-sectional characteristics can be specified with the help of pre-defined
databases, user input or by the import from programs "Section" and "Sector".

The member is connected to the reference joints by a connection, that consists of six
components (three shifts and three rotations). Any of these components may be defined as
free or spring.

Any member contains local coordinate system, that is used for the input of relative joints and
load. The origin of this local coordinate system is the beginning of the member, local axis 1 is
given by the member direction.

Member type
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Program uses two basic member types: "Beam" and "Beam on elastic subsoil". The "Beam"
is the fundamental member type locally supported in joints, "Beam on elastic subsoil" is the
member, that is supported along the whole length by a subsoil (e.g. foundations).

Members are also described in the theoretical chapter "Structural elements".

Input elements

Joints may be inserted graphically in the workspace or with the help of the table in the bottom
part of the window.

Graphical input

Joints and members can be inserted directly by clicking in the workspace. The tree menu has
to be switched into the mode "Add joints" or "Add members".

(8) Project information
B Generate
= Topology
il Add joints

----- -~ Nadd members

Modes for graphical input of elements

When adding joints, the window "Joint prototype" appears first. This window contains
support properties and also input method for relative joints. Two methods are included:

o Relative joint located by mouse click - The position of joint will be determined by the
position of cursor.

o Relative joint according to the prototype - The position of joint will be selected
according to inputs "Relative joint geometry", which are located in the prototype frame.

The entered data in this window has to be confirmed by the button "OK". After that, the
window is docked in the bottom frame.

g

1 Input method Quter joint support: o Add
Relative node according to the prototyp|v || Displacement in axis 7 # Edit
% v fixed
Relative joint geometry ¥ W fixed ‘ M Remove
Measured from beginning - Z: W fived - = 4+ Up
Rotation about axis y il ™
Units: meters - x: ¥ fixed X 4 Down
¥: v fixed
A 0,500
E; A| [m] Z: [ fixed + & A B
. 5
= 0
he il
B Spedal Einish input =
= [
X=0000Y = 2000 Z=2000 Addig joint — Left: adding a jeint on crosshair pesition,/select a reference me

Joint prototype anchored in the input frame

The input is performed by clicking in the workspace. The snapping grid may be used for easier
input, the properties of the grid are specified in the window "Options" (main menu part
"Tools"). The snapping can be switched off (or switched on) temporarily when pressing the
key "Ctrl" during the input. Program offers also snapping points like mid point of member or
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intersection of two members. Snapping points may be switched on and off in the list, that can
be opened by the button "

The input fields in the bottom part of the tree menu can be also used for the input of joints. It
is possible to jump into input fields with the help of cursor or by keyboard entries "x", "y" and
"z". For example, the expression x0y2z1.3 fills 0 into the input line "x", 2 into the input line

"y" and 1.3 into the field "z".

Input
@~
Xei 0,000; [m]
A v 772000 [m]
i 2,350° [m]
ar: (2] [ [m]
a: | 150,00| [7]
Pictures

Input fields in the tree menu

The input of members is based on similar procedures. After the selection of an appropriate
mode, the window "Member prototype" appears. This window contains properties (cross-
section, material, end conditions etc.) that will be assigned to new members. The properties
correspond to the parameters in the window "Member properties" (parameters may be
copied from existing member using the tool "Load from structure"). Also the window
"Prototype of joint", that contains the parameters of newly created joint (beginnings and
ends of new members). The data in these windows has to be confirmed by the button "OK".
After that, prototypes are anchored in the input frame, where the parameters may be changed.

E [m] O 1 — Member profile o Add
E [m] Profile Edit section Edit material - o Edit
56] [m] Section: I(IPN) 200 X Remove
25 [m] A = 3,34E+03 mm? I, = 21,4E+06 mm* +
E 7 Materiak EN 10025 : Fe 360 =1
E = 210,0E+03 MPa G = B1,00E+03 MPa L
% o = 12,00E-06 1/K = 78,50 kMjm?
L
& 2
-E IE. End conditions: Fixed —— Fixed 7 2
5y ?
£ £ Spedial Load from structure Finish input =t
s = |~
X=0000Y=-0216: 7 = 2,566 Adding members — Left: select or set starting and end memb

Prototype properties anchored in the input frame

The member input is done by clicking on the position of member beginning and end. The
cursor shows number "1" in the mode for input of the member beginning and number "2" in
the mode for input of the member end.
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Input of member in the workspace

The member beginning can be entered using methods for joints. The end joint can be specified
in a similar way. The easiest way is to specify the member direction by cursor and specify the
length on keyboard. The length will be automatically filled into the field "Ar". The input has to
be confirmed by the key "Enter". The program automatically snaps the cursor into directions
45°. This behaviour may be changed (switch off or change it to 30°) using the button A

Input E’:
v O [En
i - 1,000} [m]
A vl 4,000 [m]
"""""" 0,000 [m]
br: @
180,00 [7]
Pictures
Add picture

Definition of member direction by the cursor and input of member length with the help of
keyboard

Alternatively, it is possible to use snapping to existing joints and snapping points (described
above) or extended options of input fields in tree menu. Input fields "X" "Y" and "Z" are usable
for the definition of the end point with the help of global coordinates, fields "r" and "a" define
the end point by the member length and rotation about the axis y. Buttons "A" changes
whether the input is considered in the global coordinate system or relatively to the beginning
of the member. It is possible to jump into input fields with the help of cursor or by keyboard
entries "x", "y", "z", "r" or "a". For example, the expression "r2a15" fills 2m into the field "r"
and 15° into the fleld "a“.

Input in tables

Joints and members may be also added with the help of the button "Add" in the toolbar on the
left side of the tables, which appears in the bottom frame for the mode "Topology" of the tree
menu. For the input of joints, one of available options ("Add absolute point" or "Add
relative point") has to be selected first. Input is performed in the windows "Properties of
absolute joint" and "Properties of relative joint". Input of relative joints isn't allowed until
at least one member is specified.
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Choice of joint type

Members can be entered in a similar way. The window for input of new members is identical to
"Member properties", the reference joints, cross-section and material have to be specified
there.

Edit elements

Joints and members may be modified individually or in a batch. Editing is available only in
preprocessor (parts "Topology" and "Load" of the tree menu).

Editing in the workspace

The individual joint or member can be edited by double-click on the element in the workspace.
The editing of properties is done in the windows "Properties of absolute joint" or
"Properties of relative joint" for joints or in the window "Member properties" for
members. An alternative way is to use a command "Edit joint" or "Edit member" in a context
menu, that can be opened by right mouse button in the workspace. The same procedure can
be used also for selected elements (highlighted by green in the workspace).

Edit joint 5 N
¥ Deletejoint 5

J  Addload to joint 5

' Add aconcentrated mass at the joint 5
™. Drawing settings ...

> Cancel

The context menu for joint

The appropriate window for editing an element can be also opened using double-click on an
appropriate row in tables of joints and members in the bottom frame. Alternatively, the button
"Edit" on the left side of the table can be used.

Graphical mode "Edit"

The tree menu has to be switched into the mode "Topology" "Edit" and after that, it is
possible to edit joints and members by clicking on the appropriate element in the workspace.
The software also considers close surrounding of the element for a correct click. The
considered surrounding is indicated by the change of the cursor appearance.

-225-



FIN EC - User's Guide © Fine Ltd. 2016

Appearance of cursor for joint edit

The mode can be terminated by selection of other mode or by right mouse button click.
Editing joints and members in the table

Joints and members may be also edited with the help of the button "Edit" in the toolbar on the
left side of the table. The program modifies the active element (highlighted by bold font and
mark ">" in front of the joint number).

Joints (&) |Members (&)
o Add [+ RS = | Input type Coordinates Suppart
4 Edit Mumber X [m] ¥ [m] Z [m] Py | Py | Pz |Ox |Oy | Oz
| % Remove 1 |[abs.X:0,000m Y:0,000mZ:C 0,000 0,000 0,000 + |+ |+ |+ |+ | +
3+ 2 |abs.X:0,000 m Y:4,000 mi 0,000 4,000 0000 v | w|v|w w v
T 3 |labs. X:0,000m Y:0,000m Z: Z| 0,000 0,000 2,350
Editing joint number 2

An alternative way is to use the command "Edit" in the context menu for the appropriate table
row.

Editing selected joints and members

Joints and members can be also selected and modified in a batch. These elements can be
selected in the workspace or in tables in the bottom frame. Selected joints are highlighted by
green in the workspace and by blue and bold font in the table. Tools for batch edit are available
in the context menu, that can be opened by right mouse button click in the workspace
(provided that some joints or members are selected).
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2

¥ Delete selected elernents (6]
Meodify selected elements (6]

Copy properties to selected joints (3)
Edit supports of selected joints (3)

Copy properties to selected members (3)
Edit profiles of selected members (3)

N B R

Edit end conditions of selected members (3)

-

Add load to selected joints (3]

Add load to selected members (3)

g

Cancel selection

?

Drawing settings ...

X

Cancel

Tools for batch edit of selected elements

Following tools may be used for batch editing of joints:

Copy properties

Edit supports

Following tools may be used for batch editing of members:

Copy properties

Edit profiles

Copy of
specified
joint
properties
to selected
joints
Batch edit
of
supports
for
selected
joints

Copy of
specified
member
properties
to selected
members

This tool is
able to
modify
Cross-
section
and
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Edit end conditions

Properties of absolute joint

The position and supporting style may be changed for absolute joint. The position of the
absolute joint is given by the coordinates [X,Y,Z] in the global coordinate system. The accurate
values of coordinates may be calculated with the help of the built-in calculator. The button
"Add local coordinate system of joint" opens the window "Coordinate system of joint",
where the rotated coordinate system for support may be defined.

material of
selected
member.
The range
of
available
properties
is equal to
the range
described
in the
chapter
"Edit
profile".

Batch edit
of end
conditions
for
selected
joints

The right part "Outer support" contains the properties of the support. These properties are
described in the chapter "Supports". The spring supports have to be specified in the window
"Special properties of joints", that can be opened by the button "Special” in the left

bottom corner.

Properties of absolute joint 8

Absolute joint geometry
Coordinate system ;
Global

¥: | EW fx|| [m]
¥ 0,000 |f| [m]
z: 0,000 | fx| [m]

Add local coord. sys. of joint

Special Mumber B

Quter joint support:

Displacement in axis
K [w] fiseed
¥: fixed
z: fixed
Rotation about axis
¥ fixed
Y: fixed
i fixed

X

+ (& |&] |4

Support is in local coordinate system of joint

oK Cancel

Window "Properties of absolute joint"
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Properties of relative joint

The position and supporting style may be changed for relative joint. The position of the relative
joint is given by the number of reference member, by the position in metres or per cents and
by reference point (beginning or end of the member). The button "Add local coordinate
system of joint" opens the window "Coordinate system of joint", where the rotated
coordinate system for support may be defined.

The right part "Outer support" contains the properties of the support. These properties are
described in the chapter "Supports". The spring supports have to be specified in the window
"Special properties of joints", that can be opened by the button "Special" in the left
bottom corner.

Properties of relative joint 4 “
Relative joint geometry Quter joint support:
Measured from beginning W Displacement in axis -
K: [ fixeed
Units: per cent v v [ ] fixed "
Z: [ | fixed
A 50,00 |fx/| [2%]
Rotati bout axi
otation about axis N ﬁ\
Member; 3 w | 14,000 m Ko [ | fixed E
. v: [ ] fixed
X:0,000Y:2,0002:2,350m
Z: [ ]fixed + & A
Add local coord. sys. of joint Suppart is in local coordinate system of joint
Spedial Mumber 4 oK Cancel

Window "Properties of relative joint"

Supports

The joint support consists of three components: prevented displacements in directions of
global axes Y and Z and prevented rotation about axis X. The support in the certain direction
can be switch on by the corresponding check box "fixed". Following symbols are used in the
workspace for different types of supports:

A e The joint isn't supported in any direction

I

.

F3

e The joint is supported in all directions, rotation-free joint (hinge)

¥

F3

e The rotation is fixed in all directions, displacements are not restricted.

F3

e The fixed support (rotations and displacements in all directions prevented)

The most common support types can be entered with the help of dedicated buttons in the right
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bottom corner of the frame.

The support properties also contain the setting "Support is in local coordinate system".
This option is useful for cases, where the reactions in the support has to be obtained in the
rotated coordinate system or where the structure is supported in certain direction that isn't
parallel to main axes. The local coordinate system of joint has to be specified first in the joint
properties.

The button "Special” opens the window "Special properties of joint", where the spring
supports may be defined.

The support styles are also described in the theoretical chapter "Supports".

Support properties of selected joints “

Outer joint support:

Displacement in axis

W [v] fixed

¥ [wf] fixed

Z: [+ fixed

Rotation about axis

X: [+f] fixeed x
¥ [f] fixed

Z: [+]fixed T (& [ |

Support is in local coordinate system of joint

Special Cancel

Support properties

Special properties of joint

This window contains extended properties of joint support. It brings an option to specify a
spring support in any direction. The spring constant K has to be specified in this case.

The buttons "Free", "Fixed" and "Elastic" will assign corresponding support method to all
directions.

The support styles are also described in the theoretical chapter "Supports".
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Outer support

Displacement in axis direction prevented

v| K= 0,000 |[MNm]

X : | fixed

Yi[fed | K=[ 0,000 |[MNm]

Z:| fixed v| k=] 0,000 |panm]

Rotation about axis prevented

X: | fixed

v| K= 0,000 |[Mum]

Y: | fixed

v| k= 0,000 | [MNm]

Z: | fixed

v| K= 0,000 |[MNm]

|| Fixed || Elastic |

| Free

Special properties of joint

Coordinate system of joint

The coordinate systems of joints are used for the definition of rotated supports in joints. These
coordinate systems have axes Xg,Ys,Zs. The origin of this coordinate system is in the joint. The
coordinate system is defined by the point in the positive part of the axis Xs and by the point,
that lies in the plane XsYs (where the coordinate Yg is positive). The axis Zs is given by the
rules for a right-hand Cartesian coordinate system. Any joint may contain only one coordinate
system.

These three points that specify the coordinate system cannot be in line or have identical
coordinates.

This option is useful for cases, where the reactions in the support has to be obtained in the
rotated coordinate system or where the structure is supported in certain direction that is not
parallel to the global axes.

Joint coordinates:
M= 0,000 | [m] ¥ = 0,000 | [m] Z= 0,000 | [m]

Point on X-axis:

X= 0,000 | [m] ¥ = 2000 | [m] Z= 1,000 | [m]

Point in positive half plane XY:

x=| 1000 v=[ o0 |l 2=[ o000
;
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Window "Joint coordinate system"

Member properties

This window contains basic properties of member: beginning and end joint, cross-section,
material and end conditions. The button "Special” in the left bottom corner launches the
window "Special properties of member", that contains advanced properties (subsoil
parameters, excluded tension or compression, spring end connections).

The position of the member is given by the numbers of beginning and end joints. These joints
can be changed with the help of the list box or by the direct input of the number on the
keyboard. The button "<>" changes the member orientation (switches the beginning and end
joint), the positions of relative joints and loads are preserved.

The frame "Member profile" contains properties of cross-section and material. These
parameters can be changed in the window "Edit profile", that can be launched by the button
"Profile".

Parameters of the existing cross-section (e.g. dimensions) or material can be changed in the
windows "Cross-section editor", (the button "Edit section") or "Materials catalogue" (the
button "Edit material").

The frame "Member" contains the choice of end conditions (pinned, fixed):
F——— « The member is fixed on both ends

O—O « The member is pinned on both ends

F——O « The member has fixed beginning and pinned end
O— « The member has pinned beginning and fixed end

»6——>( « The member has special conditions (e.g. spring connections) at the beginning
and end. The properties are organized in the window "Special properties of
member".

The end conditions can be also specified with the help check boxes "Fixed" for corresponding
directions or rotations. The end conditions are specified in the local coordinate system of
member.

Parameters (cross-section, material, end conditions) may be copied from existing member
using the tool "Load from structure".

Pinned connection

The rotation about the member axis (local axis 1) should be considered when entering pinned
end conditions on both ends of member. Completely pinned connection (no rotation fixed on
both ends) causes singularity during analysis and collapse of the calculation. Therefore,
rotation about the local axis 1 should be fixed at one end of a member. Such solution ensures
analysis stability and does not cause torsional stiffness of the member. This solution is not
necessary in cases, where the rotation about the axis 1 is prevented by another connected
member.

End conditions are also described in the theoretical chapter "End conditions".
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Properties of member 3 ﬂ
Geometry
Beginning: 3 w || <> | End: 4 W
Member profile
Profile Adjust section Adjust material 'j
Section: I(IPN) 200
A = 3,34E+03 mm? I, = 21,4E+06 mm*
Materiak EN 10025 : Fe 360 =1
E = 210,0E+03 MPa G =81,00E+03 MPa
oy = 12,00E-06 1K 7 = 78,50 kM/m?
Member
End conditions: Fixed —— Fixed v | | Read from structure
Beginning (Jocal coordinate sys.): End (local coordinate sys.):
Displ. : Rot.: Displ. : Rot.:
1: [+]Fixed 1: [+]Fixed 1: [+] Fixed 1: [+]Fixed
2: [#]Fixed 2: [+]Fixed 2: [W]Fixed 2: []Fixed
3 |+ Fixed 3 |+f|Fixed 3t [+|Fixed 3 || Fixed
Hinge 2,3 Fixed Hinge 2,3 Fixed
Mumber 3 oK Cancel

Window "Properties of member"

Special properties of member
This window contains advanced properties of member.
Member type

Program uses two basic member types:

Beam e Fundamental member type supported in joints.
Beam on elastic e The member, that is supported along the whole length by a subsoil
subsoil (spring support).

Additionally, it is possible to exclude compressive or tensile stresses in the member.
Subsoil parameters

The subsoil can be specified in directions of local axes 3 or 2. The subsoil is defined by Winkler-
Pasternak constants C; and C>. The constants C; and C2 may be calculated from the general
parameters of subsoil in the window "Calculation of C1 and C2". The subsoil acts as general
spring, that acts both in compression and tension. As this model usually does not correspond
to the real conditions, the appearance of tensile stress should be checked.

The setting "Use member width" uses the cross-section width as the width of member
contact with subsoil. If not used, the contact width b may be specified manually.

The default assumption is, that the subsoil acts in the direction of the local axis 3 (against
gravity). The setting "Acts in axis 3" is able to change this behaviour.

-233-



FIN EC - User's Guide © Fine Ltd. 2016

The shear effects at the member ends may be taken into the account with the help of settings
"In front of member" and "Behind member".

The subsoil properties are described in the theoretical chapter "Subsoil model".
Warping prevention

The part "Rate of warping prevention" contains the setting, that affects behaviour of
member in torsion. Torsion causes both the deformation of cross-section in its plane and in the
perpendicular direction (parallel to the member axis). This behaviour is called warping. If the
warping is not prevented in the structure, torsion induces only shear stresses and the cross-
section is deformed in both directions. Such behaviour is called St.Venant torsion. If the
warping is prevented, the torsion induces shear and axial stresses and such torsion is called
warping torsion. Warping does not appear for all cross-sections. Warping is common mainly for
steel cross-sections with warping coordinate w and warping constant I, greater than 0.
Warping parameters can be specified only for these cross-sections.

Warping prevention can be specified with the help of the constant with the interval <0;1>,
where 0 means free warping and 1 means warping absolutely prevented. The intermediate
values describe combined behaviour. Three different internal forces induced by torsion may
appear on members subjected to warping: St.Venant torsional moment T;, bimoment B and
warping torsional moment T,. Moments T and T, induce shear stresses in cross-section,
bimoment B induces axial stress.

Shear effect

The part "Member with shear effect" may rewrite the global settings regarding the
consideration of shear effect on deformations. This theoretical model with shear consideration
is recommended cases, where member length isn't significantly longer than cross-section
dimensions. The theoretical background is described in the chapter "Special member
characteristics".

Member end conditions

This frame contains extended options for end conditions. It brings an option to specify a spring
connections in any direction (not only fixed/free). The spring constant K has to be specified in
this case. The buttons "Free", "Fixed" and "Elastic" will create corresponding end condition.
End conditions are also described in the theoretical chapter "End conditions".
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Window "Special properties of member"

Delete elements

Joints and members may be deleted individually or in a batch, using the table in the bottom
part of the window or graphical mode for workspace. Any deletion of joint removes also all
members connected into this joint. Any deletion of member removes also all relative joints on
the member and members connected into these joints.

Using context menu

Any joint or member can be deleted using command "Delete joint" or "Delete member" in a
context menu, that can be opened by right mouse button in the workspace. The same
procedure can be used also for selected elements (highlighted by green in the workspace).

Delete selected elernents (3) M

RN

-

L%
*

Madify selected elernents (3) T

Copy properties to selected members (3]
Edit profiles of selected members (3)

Edit end conditions of selected members (3)

Add member load
Cancel selection
Crawing settings ...

Cancel

I

Deletion of selected member using context menu
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Graphical mode "Delete"”

The tree menu has to be switched into the mode "Topology" "Delete" and after that, it is
possible to delete joints or members by clicking on the appropriate element in the workspace.
The software also considers close surrounding of the element for a correct click. The
considered surrounding is indicated by the change of the cursor appearance.

-

Appearance of cursor for deletion

The mode can be terminated by selection of other mode or by right mouse button click.
Removing elements in the table

Joints and members may be also deleted with the help of the button "Remove" in the toolbar
on the left side of the table. The program deletes the active element (highlighted by bold font
and mark ">" in front of the joint number) or selected ones (highlighted by blue in the table).

Joints (&) | Members (&)
o Add 5] Input type Coordinates Support
 Edit MNumber X [m] Y [m] Z [m] Px [Py |Pz |Ox |Oy | Oz
3 Remove 1 |[abs. ¥:0,000m ¥:0,000mZ: 0,000 m 0,000 0,000 0,000 » | » | » |+ | » | +
* 2 |[abs.X: 0,000 m Y: 4,000 m Z: 0,000 n 0,000 4,000 0000 v | v | v | v | v | ¥
Tie 3 llabs. X: 0,000m ¥:0,000mZ: 2,350 m | 0,000 0,000 2,350
Removing joint number 2 in the table
Tools

The mode "Tools" contains functions and commands that can be used for editing created
structures.

Tools

These tools can be used both with complete structure and selected parts. Most of the tools can
be used in two modes: as a simple transformation (change of position or shape) or as a copy
tool (keeps original structure). Following tools are included:

Move e The tool
that moves
the
structure
in given
direction

Copy e The tool
that copies
the

structure
in given
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direction

Enlarge/Shrink e The tool
that
enlarges or
shrinks the
structure

Rotate e The tool
that
rotates or
copies the
structure
using
specified
angle

Mirror e The tool
that
mirrors
existing
structure,
including
copy
option

Align e The tool
that aligns
structural
elements
(joints,
members)
into given
line

Joints

Add scissor joint e Inserts a
scissor
joint. The
scissor
jointis a
special
type of
relative
joint, as it
has two
reference
members.
The
position of
such joint
is given by
the
intersectio
n of these
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Convert joint to absolute

Absolute joints on members

reference
members.
This joint
creates
hinged
connection
of
intersectin

g
members.

Converts a
relative
joint to an
absolute
one.

Test that
checks the
coordinate
s of all
absolute
joints and
compare
them with
positions
of
members.
Absolute
joints lying
on
members
aren't
connected
to the
members
and may
cause the
singularity
of the
structure.
Such
joints may
be
converted
into
relative
ones. This
conversion
automatic
ally
creates a
connection
between
member
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and joint.

Absolute joints on members convert to relative e A tool that
finds
absolute
joints
placed on
members
or in their
surroundin
gs and
converts
these
joints into
relative
ones. The
considered
surroundin
gs can be
defined by
user. The
tool can be
applied
both to all
and
selected
joints.

Members

Divide members e Tool that
adds
specified
number of
relative
joints with
uniform
distributio
n along
the
member
length.

Continuity analysis e Test that
checks
whether
the
structure
is divided
into more
parts or
not.
Hidden
division
into more
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Load

Member load multiplication

parts
caused by
overlappin
g joints or
members
causes
collapses
during
analysis
very often.
The partial
segments
of the
structure
aren't
usually
supported
ina
sufficient
way and
the
singularity
appears in
these
cases.
There is
an option
to
highlight
the certain
part of the
structure.

This tool
increases
or reduces
member
loads in
load cases
with the
help of
specified
multiplicati
on factor.
The factor
may be
applied to
all or
selected
loads, the
tool may
be limited
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Joint load multiplication

Load cases and combinations
Load template

to active
or selected
load cases.
This tool is
suitable
e.g. for
modificatio
n of input
after the
change of
loading
width of
structural
elements.

This tool
increases
or reduces
joint loads
in load
cases with
the help of
specified
multiplicati
on factor.
The factor
may be
applied to
all or
selected
loads, the
tool may
be limited
to active
or selected
load cases.
This tool is
suitable
e.g. for
modificatio
n of input
after the
change of
loading
width of
structural
elements.

The import
of
template
(list) of
load cases
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and
combinatio
ns. This
tool may
be used
for an
easy
transfer of
load
case/comb
ination
parameter
s from one
project to
another.
The file of
the
template
has an
extension
*.flc.

Save template e The export
of
template
(list) of
load cases
and
combinatio
ns. This
tool may
be used
for an
easy
transfer of
load
case/comb
ination
parameter
s from one
project to
another.
The file of
the
template
has an
extension
*.flc.

Copy properties

This tool can be used for copying the joint properties to another joints. This tool is enabled if at
least one joint in the structure is selected (highlighted by green in the workspace). The option
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for the input of sample joint appears after the choice of the mode "Joints" "Selected"” "Copy
properties" in the tree menu. The properties of this joint will be copied to selected joints. The
choice of the sample joint has to be confirmed by the button "OK". The sample joint can be
also selected graphically by clicking in the workspace.

L Select sample joint for properties transfer
Click on joint or enter its name

Textentry Joint:

Sample joint:

mwmamm._.
| £

Transfer of joint properties

v oK Cancel
——

Choice of sample joint

The window, that appears after the choice of the sample joint, contains the options to specify
properties, that will be assigned to selected joints. It is possible to copy one of coordinates
(joints will be aligned into a plane perpendicular to the given global axis), support style
(including local coordinate system) and load in active or all load cases. The concentrated loads
can be copied, if the module "Dynamics" is enabled.

Transfer of joint properties ﬂ

Information about selection:

Count of selected joints: 3 (of relative 2)

Sample joint: 1

[ | coordinates * X U ‘

o

(] Support dir. ¥: ficed about? fixed

dir. ¥: fixed about ™ fixed
dir. Z: ficed about i fioced

Transfer coord. system of the joint

Load (®) Current load case
(") all load cases

Cancel

Window "Copy of joint properties”

Edit supports

This tool may be used for batch edit of supports for selected joints. This tool is enabled if at
least one joint in the structure is selected (highlighted by green in the workspace). The window
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"Support properties of selected joints" appears after the choice of the mode "Joints"
"Selected" "Edit supports” in the tree menu. The support that will be assigned to all selected
joints can be specified in this window. The range of inputs corresponds to the properties
described in the chapter "Supports".

Support properties of selected joints n

Quter joint support:

Displacement in axis

X [w] fixeed

¥ [wf] fixed

Z: || fixed

Rotation about axis

X [+] fixed X
¥ [wf] fixed

Z: []fixed T (& (& |

Support is in local coordinate system of joint

Spedial Cancel

Support properties of selected joints

Edit end conditions

This tool may be used for batch edit of end conditions for selected members. This tool is
enabled if at least one member in the structure is selected (highlighted by green in the
workspace). The window "End conditions of selected members" appears after the choice of
the mode "Members" "Selected" "Edit end conditions" in the tree menu. The end
conditions that will be assigned to all selected members can be specified in this window. The
range of inputs corresponds to the window "Member properties". Parameters may be copied
from existing member using the tool "Load from structure".

End conditions of selected members H
Member
End conditions: Fixed —— Fixed v | | Read from structure
Beginning (Jocal coordinate sys.): End (Jocal coordinate sys.):
Displ. : Rot.: Displ. : Rot.:
(- Fixed 1: Fixed 1: |+ Fixed (- Fixed
Iy Fixed 2 Fixed 21 || Fixed & Fixed
3t [« Fixed 3: (] Fixed 3: [+ Fixed 3: []Fixed
Hinge 2,3 Fixed Hinge 2,3 Fixed
Special Cancel

Window for change of end conditions

The spring end conditions have to be specified with the help of the button "Special” in the left
bottom corner. The parameters correspond to the content of the window "Special properties
of member".
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Move/Copy

The tool "Move/Copy" can be used for shift or copy of structure (or its part). The window

contains parameters, that affects the final behaviour of the tool.

Element generation by moving n
Information
Total joint count: & Total member count: f
Count of selected joints: i Count of selected members: 0
Manipulation method Elements to be handled
(@) Copy IMove (w0 Al Selected
Copy parameters
Filter identical joints and members Copy supportz
Copy concentrated weights Copy loads
[ | create new selection for copy
Connect sel, joints by members ember - not se
Copy count: 15
Maving parameters
Mave in direction of the X-axis: 0,000 | [m]
Move in direction of the Y-axis: 4000 | [m]
Move in direction of the Z-axis: 0,000 | [m]
Cancel

Window "Move/Copy parameters”

The "Manipulation method" sets, whether the tool will only change the position of the
structure (or its part) or will keep existing structure and create a new copy. The most of
following settings are disabled for the option "Move" (only movement vector can be specified).

Z
F i

Move of structure

This tool is able to move or copy whole structure or only selected part. This behaviour can be
specified in the part "Elements for manipulation". The option "Selected" is available only
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for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool.
Following example shows the behaviour. If this setting is switched off, it is necessary to copy
only selected members (highlighted by green) in this structure. Otherwise, two frames (old

one and new one) without any connection would be created.

v

Copy without the setting "Filter identical joints and members"

The setting "Filter identical joints and members" treats these problems. If switched on, the
overlapping elements are checked and the frame can be copied as a whole structure. The
overlapping column in the middle will be deleted, new frame and the old one will be connected

into one structure.

Copy with the setting "Filter identical joints and members"

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports" and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " *
workspace.

“"in the toolbar above the

The next entry is the number of copies. The bottom part of the window contains the vector of
transformation divided into two components according to the global axes X, Y and Z.

Enlarge/Shrink

This tool can be used for enlargement or shrinkage of structure (or its part). There are three
main modes of this tool: transformation relatively to point, line or plane. The choice of the
mode has to be done in the window, that appears after clicking on the tool in the tree menu.
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Topology adjustments - enlarge/shrink ﬂ

Enlarge/shrink from Preview
(@) point
i line
() plane i
Lo
Cancel

Choice of transformation mode

The transformation from point enlarges or shrinks the structure in all directions. The shape of
the new structure is identical to the shape of the original structure.

Enlargement from point

The transformation from line enlarges or shrinks the structure only in the directions
perpendicular to the given line. The structure size in the direction of the line is not affected.
The shape of the new structure differs from the shape of the original structure.

Enlargement from line

The transformation from plane enlarges or shrinks the structure only in the direction
perpendicular to the defined plane. The structures sizes in plane are not affected. The shape of
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the new structure differs from the shape of the original structure.

Enlargement from plane

The input of reference point or line follows. The input may be performed in the bottom frame
by entering joint numbers or coordinates or by clicking in the workspace.

Set second point of plane
Click on joint, enter its name or random coordinates
Text entry Joint: ¥ [m]: ¥ [m]: Z [m]:
1 0.000 0.000 0.0a0

Point no. 2 of plane: W

Topology adjustments - enlarge fshrink

Tables - not available

[#] Previous Cancel

Input of reference points in the workspace

After that, the window with parameters of transformation appears.
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Element generation by enlarge/shrink n
Information
Total joint count: & Total member count: f
Count of selected joints: i Count of selected members: 0
Manipulation method Elements to be handled
(@) Copy IMove (w0 Al Selected

Copy parameters
Filter identical joints and members Copy supports
Copy concentrated weights Copy loads

[ | create new selection for copy

I}
=]
%]
m

Connect sel, joints by members

m

-

Copy count: 1l =

Enlarge shrink parameters (Generation from plane):

X [m] ¥ [m] Z [m]
Plane point no. 1: 0,000 0,000 0,000
Flane point no. 2: 0,000 4,000 2,350
Plane point no. 3: -4,000 0,000 2,350
Coefficent of scale change: 1,150

Cancel

Window "Enlarge/shrink parameters”

The "Manipulation method" sets, whether the tool will only change the shape of the
structure (or its part) or will keep existing structure and create a new modified copy. The most
of following settings are disabled for the option "Move" (only transformation parameters can
be specified).

o

Copy of structure

This tool is able to enlarge or shrink whole structure or only selected part. This behaviour can
be specified in the part "Elements for manipulation". The option "Selected" is available only
for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
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overlapping joints and members, that may appear in the structure after applying the tool. This
setting is recommended. Otherwise, two structures (old one and new one) without any
connection may be created.

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports"” and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " ¥ " in the toolbar above the
workspace.

The next entry is the number of copies. The bottom part of the window contains the reference
point/line/plane coordinates and scale factor. Value greater than 1.0 enlarges the structure,
smaller value reduces structure.

Rotate

This tool can be used for rotation of structure (or its part). The rotation axis may be parallel to
global axes X, Y, Z or defined with the help of two points. The input may be performed in the
bottom frame by entering joint numbers or coordinates or by clicking in the workspace.

6 Set rotation centre !
Click on joint, enter its name or random coordinates

H

*3 Text entry Joint: ¥ [m]: ¥ [m]: Z [m]:

| Rotation centre: W wu
£ =1
& 5]
E K
2 i
= 4
m [=]
y c
= i
=] %]
o u
& oK Cancel | 4
= =

Input of rotation centre in the workspace
After that, the window with parameters of transformation appears.
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Element generation by rotation n
Information
Total joint count: & Total member count: f
Count of selected joints: i Count of selected members: 0
Manipulation method Elements to be handled
(@) Copy IMove (w0 Al Selected

Copy parameters
Filter identical joints and members Copy supportz
Copy concentrated weights Copy loads

[ | create new selection for copy
Connect sel. joints by members Member - not set
Copy count: 1

Rotation parameters (Axis parallel to global axis 7):
Coordinates X 0,000 | [m] Coordinates ' 0,000 | [m]

[ ] Incline outer supparts Rotation angle: 45,00 | [

Cancel

Window "Rotation parameters”

The "Manipulation method" sets, whether the tool will only change the rotation of the
structure (or its part) or will keep existing structure and create a new rotated copy (or copies).
The most of following settings are disabled for the option "Move" (only transformation
parameters can be specified).

Multiple copy of structure

This tool is able to rotate or copy whole structure or only selected part. This behaviour can be
specified in the part "Elements for manipulation”. The option "Selected" is available only
for structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
overlapping joints and members, that may appear in the structure after applying the tool.
Following example shows the behaviour. If this setting is switched off, it is necessary to copy
only selected members (highlighted by green) in this structure. Otherwise, four parts without
any connection would be created.
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Copy without the setting "Filter identical joints and members"

The setting "Filter identical joints and members" treats these problems. If switched on, the
overlapping elements are checked and the frame can be copied as a whole structure. The
overlapping rays will be deleted, new frames and the old one will be connected into one
structure.

Copy with the setting "Filter identical joints and members"

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports"” and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " " in the toolbar above the
workspace.

The next entry is the number of copies. The bottom part of the window contains the rotation
axis coordinates and the rotation angle. Positive value means rotation in anti-clockwise
direction.

Mirror

This tool can be used for mirror of structure (or its part). There are four main modes of this
tool: mirror using the planes perpendicular to main axes X, Y or Z or using a general mirror
plane. The choice of the mode has to be done in the window, that appears after clicking on the
tool in the tree menu.
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Mirrar around Preview
() planesz perp. to X-axiz

i) planes perp. to ¥-axis

i) planes perp. to Z-axis
(@ random planes

Choice of transformation mode

The plane for first three options is specified by the distance from the coordinate system origin
on the corresponding global axis. The plane for the fourth option is given by three points.

The input of plane follows. The input may be performed in the bottom frame by entering joint
numbers or coordinates or by clicking in the workspace.

After that, the window with parameters of transformation appears.

Choice of joint number in the input frame

] seat first point of mirroring plane
Click on joint, enter its name or random coordinates
Text entry Joint: ¥ [m]: Y [m]: Z [m]:
6| Pointno. 1of mir. plane: | (¥ | | | |
E . 1
_flﬂ Paint no. 2 of mir. plane: 5 | | | |
E Point ne. 3 of mir. plane: | | | |
5 \
m
.
3
E- [#] Previous | [#] Mext | | Cancel |
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Element generation by mirroring n
Information
Total joint count: & Total member count: &
Count of selected joints: i Count of selected members: 0
Manipulation method Elements to be handled
(@) Copy {1 Move i Al Selected

Copy parameters
Filter identical joints and members Copy supportz
Copy concentrated weights Copy loads

[ ] create new selection for copy

Connect sel. joints by members

m
o
=]
%]
m

15

Mirraring parameters (Flane defined by three points):

X ml ¥ [ml Z [ml
Coordinates of paint 1: 0,000 0,000 2,350
Coordinates of point 2: 0,000 0,000 0,000
Coordinates of point 3: -4,000 0,000 2,350

[ ] Mirror supparts

Cancel

Window "Mirror parameters”

The "Manipulation method" sets, whether the tool will only mirror the structure (or its part)
or will keep existing structure and create a new copy. The most of following settings are
disabled for the option "Move" (only transformation parameters can be specified).

Mode "Copy"

This tool is able to mirror whole structure or only selected part. This behaviour can be specified
in the part "Elements for manipulation". The option "Selected" is available only for
structures, where are some selected members or joints (highlighted by green).

The setting "Filter identical joints and members" automatically filters and deletes
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overlapping joints and members, that may appear in the structure after applying the tool. This
setting is recommended. Otherwise, two structures (old one and new one) without any
connection may be created.

The load and supports may be also copied with members and joints when using appropriate
settings "Copy supports"” and "Copy loads".

The transferred structure may be also stored as a saved selection with the help of the setting
"Create new saved selection". The saved selection is the list of joints and members, that
may be selected in a batch easily with the help of the window "Saved selections manager".

This window can be opened with the help of the button " ¥ " in the toolbar above the
workspace.

LV,

Structure mirrored including supports

Dynamics

The concentrated masses are the masses that does not relate to the fundamental structure
and affects the dynamic behaviour of the structure (heavy machinery etc.). The concentrated
mass may be specified in arbitrary joint of the structure. It is defined by the additional weight
in tons and the eccentricities in directions parallel to the main axes. Concentrated masses are
taken into account in dynamic analysis (determination of eigenmodes).

Input of concentrated masses

The concentrated loads can be inserted by clicking on the corresponding joint in the
workspace. The mode "Add" in the part "Dynamics" of the tree menu has to be activated. The
window "Prototype of concentrated mass" appears when starting the graphical input. This
window contains properties of concentrated mass (mass and eccentricities) that will be applied
to joints. The input range corresponds to the window "Properties of concentrated mass".
The prototype window is moved into the bottom frame of the application window after the
confirmation of input by the button "OK". It is possible to specify the joints in the workspace
after that. The prototype properties may be changed arbitrarily in the bottom frame during the
work.
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' Parameters Freview 1| [ Add
i
§ M: 2,000 | [n] .{ 2 ) Edit
O [=] Ren
sl ds: 0,500 | /x| [m] l/’_ z
- -
j%, dy 0,000 |fx| [m] 7 y | E
= 0,000 |7z [m] ¥y g
B £
(= i
3 @
DY)
E Einish input =
v [

Prototype properties anchored in the input frame

The concentrated masses may be also specified with the help of the table in the bottom part of
the window. The range of inputs is identical, however, the reference joint humber has to be
entered additionally.

Editing and removing concentrated masses

The concentrated masses may be modified or removed in the workspace after the selection of
the appropriate graphical mode in the tree menu or with the help of the toolbar in the table in
the bottom part of the window. The mass parameters are organized in the window
"Properties of concentrated mass". More selected concentrated masses may be modified in
a batch with the help of the tool "Remove selected" in the context menu of masses table.

Properties of concentrated weight

This window contains parameters of concentrated weight. Concentrated weights are taken into
account in dynamic analysis (determination of eigenmodes). The concentrated weights are
weights, that does not relate to the fundamental structure, but affects the dynamic behaviour
of the structure (heavy machinery etc.). The window contains following parameters:

M e The additional weight in tons

dx e The eccentricity in the direction of the global axis x, relatively to the
reference joint

dy e The eccentricity in the direction of the global axis y, relatively to the
reference joint

d; e The eccentricity in the direction of the global axis z, relatively to the
reference joint

The weight, that does not relate to the fundamental structure, but affects the dynamic
behaviour of the structure, may be added with the help of concentrated weights. The specified
weight is added into the joints. The weights may be entered including eccentricities relative to
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these joints.

Properties of concentrated weight 1 “

Parameters Preview

M : 2,000 | [w]

dy: 0,500 | fx| [m] .{_
dy 0,000 | f=|| [m]

de: 0,000 | fx [m]

Cancel

Window "Properties of concentrated weight"

Program Concrete

The software "Concrete" verifies reinforced concrete cross-sections of any shape according to
EN 1992-1-1 and EN 1992-2.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Data" of the main menu. Tools for documents printing are
organized in the window "Print and export document”, which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

Two types of particular tasks can be used in the software:

Section e Fast
analysis of
RC cross-
section
with
unlimited
number of
loads.

Member e Analysis of
the whole
member
with
specified
diagrams
of internal
forces.
This type
is suitable
for the
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batch
analysis in
programs
"Fin 2D" a
"Fin 3D".

These tasks can be added with the help of the buttons "Add section" and "Add member" in
the heading of the tree menu.

Main screen

Default screen of the software contains general data of the project (identification details,
design standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
settings are placed in the window "Standard selection", that can be launched by the button
"Edit".

Part "Calculation options" contains settings that may influence the analysis:
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The setting "Calculate continuously" recalculates the results after any change immediately.
This may be quite time consuming and limiting for members with a lot of load combinations.
When switched off, any part is recalculated after clicking on it in the tree-menu.
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Section

Task type "Section" is suitable for the fast verification of the concrete cross-section, that is
loaded by unlimited number of loads. General work with particular tasks of the project
(addition, manipulation) is described in the chapter "Tree menu".

Check type
The type of verification may be specified in this part. Following options are available:

e 2D - Input and analysis are simplified to the one-axis bending. Graphical result of the
analysis is the M-N diagram. This analysis is suitable for members which don't require
biaxial analysis (e.g. beams, slabs, walls).

e 3D - Advanced biaxial verification of the RC member including the torsional effect.
Graphical result of the analysis is the M)-M; diagram for specified N. This analysis is
suitable for members which require biaxial analysis (e.g. columns, beams).

¢ Plain - Biaxial verification of the member made of plain concrete including the torsional
effect. Graphical result of the analysis is the My-M; diagram for specified N.

Section, Material, Reinforcement
This part contains the main characteristics of the cross-section that shall be specified first.

The fundamental parameter is the member type. The member type influences both the
analysis and structural rules. Differences are described in the theoretical part of the help in the
chapter "Member types".

The following characteristics are organized into the dedicated windows that may be launched
by corresponding buttons. Some of them (mainly reinforcement) are disabled at the beginning.
They require input of the previous parameters (geometry of the cross-section and material) as
the launching mode of these windows depends on these characteristics.

Section e The input of geometry of the cross-section with the help of
the database of pre-defined shapes in the window "Cross-
section editor".

Polvaon i ¢ The input of general geometry of the cross-section in the
g window "General cross-section". Not available for check
type "2D".

Editor @ e The input of general geometry of the cross-section in the
program "Section". The general geometry including holes
may be defined in this program. Not available for check type
l|2DII.

Material e The input of concrete strength class and steel grade in the
window "Materials"

Reinforcement e The parametric input of longitudinal reinforcement in the
window "Reinforcement"

General reinforcement e The general input of longitudinal reinforcement in the

= window "Reinforcement - general cross-section". Not
available for check type "2D".

Shear reinforcement e The input of the shear reinforcement in the window "Shear

reinforcement"

Include reinforcement in e The longitudinal reinforcement in compression may be also
compression included in the analysis with the help of this setting.
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Cross-section view is active, mouse click on the cross-section launches the window for cross-
section edit.

Imperfection, Buckling

This part contains parameters of imperfection and buckling. The imperfection of /g/400 may be
considered in accordance with the chapter 5.2(9) of EN 1992-1-1. The fundamental length /p
has to be specified for the imperfection. This fundamental length /g is the real length of the
member, not the buckling length. If the buckling analysis is switched on for certain direction,
this value is automatically copied to the input fields for fundamental lengths for buckling
analysis "Mem. length Y" and "Mem. length Z". These values may be rewritten without any
change of the value /p. The pinned supporting style is considered as a default, the buckling
length is equal to the fundamental length in this case. The different supporting style for
directions Y and Z may be selected in the window "Buckling length" that is available after

clicking on the button " E ", The button "Buckling" opens the window "Buckling" that
contains complete buckling parameters including the analysis method, creep factor etc.

Imperfection, Buckl.

add imperfection |g /400 lp = 2,000 | [m]
Calculate budk, ¥ Calculate budk. Z [ﬂl Buckling

Mem. length ; 2,000 | [m] Loy = 2,000 [m]
Mem. length Z: 2,000 | [m] Lgz = 2,000 [m]

The button for opening the buckling properties
Cracks

This part of the member design contains inputs related to the crack calculation (serviceability
limit state). The verification is performed only for load combinations "Quasi-permanent
(SLS)". The maximum crack width wygx is considered in accordance with table 7.1N. Option
for user defined value is also included. Setting "Calculate crack width only at
upper/bottom edge" switches off the crack control on the cross-section sides. This setting is
suitable for the verification of part of the structure (for example one linear meter of slab).

Interaction diagram

This part shows the bearing capacity of the cross-section as the 3D object in the chart with
axes N, My and M: (or in the planar chart with axes N and M), for verification type "2D").
Verification of loads within the displayed area is OK, verification of loads located outside the
displayed area fails. The program is also able to show the most significant sections:

e Interaction diagram M),-M; - the horizontal section of the 3D diagram. The section is
created for given axial force, which can be specified in the right upper corner. If not
specified, the axial force for the active load is used.

e Interaction diagrams N-My or N-M; - the vertical sections of the 3D diagram. The
sections are created for given bending moments M; or M), which can be specified in the
right upper corner. If not specified, the corresponding bending moment for the active load
is used.

o Interaction diagram N-M - the vertical sections of the 3D diagram. This section is given
by the point [0,0,0] and by the point which represents the active load.

The button "View" in the right bottom part of the diagram opens the window, which contains
the options for displaying the diagram with or without the effect of buckling and for changing
the appearance of the diagram. In sections, the dashed line shows the bearing capacity of the
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cross-section, thick line shows the bearing capacity including the buckling consideration.

The interaction diagram is active and may be used for the insertion of new loads. The click into
the interaction diagram inserts new load with the combination of internal forces according to
the coordinates of the click. Cursor position is also displayed in the status bar. Other forces in
the inserted load (shear forces, torsional moment) are equal to 0.

The right button click in the interaction diagram opens a context menu that contains tool for
exporting the coordinates of interaction diagram into *.csv file.

_4r|:||:|:‘a' ...... .[. ......... . .........
0,00t
oo : :

5 5 ©§ ©§ © &§ 5 & o5
[ I L - ol == R . IR ]
[ | — ey

The context menu for interaction diagram
Loads - internal forces

This part contains list of loads (combinations of internal forces and moments), that are
checked during the verification. Loads can be added in the table using buttons "Add",
"Modify" and "Remove". Table shows the most important information for each load (mainly
internal forces and result of analysis). Load properties are entered with the help of window
"Load edit".

Loads may be also imported from text or *.csv file. This feature is suitable for import of large
number of loads that were calculated with the help of another structural engineering program.
Import may be performed using the window "Load import" that may be launched by button
"Import".

Results

The overview of results for all loads are displayed in the right bottom part of the main window.
Detailed results for the active load in the loads table may be displayed using button "In
detail". These results are displayed in the new window, text in this window may be copied into
clipboard using shortcut Ctr/+C and pasted into a document.

Analysis is described in the parts "Ultimate limit state" and "Serviceability limit state".

Results
ULTIMATE LIMIT STATE ™
Neg MEC"," MEdz VEd l"'IEE",‘
no. MName Mpd MRy, Mpdz VRdz  VRdy | Utiization Analysis
kM [khm] [km] n] [k [%]
-400,00 | 2,33 - 3,96 5496 —9,13 | 0,00 0,00
1 |Load 1 692,00 6,22 14,33 0,00 oo | o7 Pass
STRESS LIMITATION
Mgz MEg, MEdz Oc  Osmax Os,min |Utilization '
no. Mame Analysiz
[ [khim] [kim] [MPa] [MPa] [MPa] | [%]
2 Load 2 -400,00 -2,40 — -4,00 -5,78 — 9,46 |18,82 -20,74 94,95 0,0 Pass
Limit values k3 = f4 400,00

Part "Results" of the cross-section design
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Member

Task type "Member" is suitable for the detailed verification of the concrete member (e.g.
beam, slab, column wall), that is loaded by unlimited number of loads. This task type is
suitable mainly for the batch analysis in programs "Fin 2D" a "Fin 3D". The fundamental input
is the type of verification. Following options are available:

e 2D - Input and analysis are simplified to the one-axis bending. This analysis is suitable for
members which don't require biaxial analysis (e.g. beams, slabs, walls).

e 3D - Advanced biaxial verification of the RC member including the torsional effect. This
analysis is suitable for members which require biaxial analysis (e.g. columns, beams).

¢ Plain - Biaxial verification of the member made of plain concrete including the torsional
effect.

The main frame of member design contains also these inputs:
Member ¢ Total member length specified in metres.

length

Member ¢ The member type influences both the analysis and structural rules. Differences

type are described in the theoretical part of the help in the chapter "Member
types".

The member design contains these parts:
¢ Cross-section

e Material

¢ Internal forces

e Buckling

e Longitudinal reinforcement

e Shear reinforcement

e Cracks

¢ Analysis

General work with members (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of member design

Cracks

This part of the member design contains inputs related to the crack calculation (serviceability
limit state). The verification is performed only for load combinations "Quasi-permanent
(SLS)". The maximum crack width wygx is considered in accordance with table 7.1N. Option
for user defined value is also included. Setting "Calculate crack width only at
upper/bottom edge" switches off the crack control on the cross-section sides. This setting is
suitable for the verification of part of the structure (for example one linear meter of slab).

Cracks may also arise from other causes such as plastic shrinkage or expansive chemical
reactions within the hardened concrete (creeping). These factors are taken into account with
the help of creep coefficient. The value of this coefficient can be changed in the window
"Creep" that can be launched by the button "Creep coefficient".

Calculation and verification of cracks are described in the chapter "Serviceability limit state"
of the theoretical help.

Creep Maximum crack width
Maximum crack width: || User defii 0,300 | [mm]

[ ] caleulate crack width only at upper fbottom edge

If option is not checked, cracks on cross-section sides are caloulated
as well, If sufficent structure reinforcement on cross-section sides is
provided, chedk at bottom (upper) edae is suffidient - for edge with
maximum tension deformation.

Creep coeffident

Value : 2,73

X-Coordinate = 0,678 [m]

Input frame in the part "Cracks"”

Analysis

This part shows the results of structural analysis for the member. The results are displayed
with the help of utilization diagram in the workspace. Passed member is coloured by green
colour. The parts where the utilization exceeds 100% are coloured by red colour.

- 200%
- £y
& g
ch 100%,

—
[N
W]

Utilization of the member, red parts failed

The frame in the bottom part contains tools for changing the analysis method and for the work
with analysis sections (positions with detailed results).

Analysis method

Analysis method can be selected in the upper part of the input frame. The analysis style and
considered loads are selected according to the certain applied method. These options are
available:
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Calculate utilization of e Display the results for the decisive load (the load with the

decisive load maximum utilization). All entered loads are considered in
this option.

Calculate envelope of e Display envelope of the maximum utilization in every point

maximum utilizations from of the member length. All entered loads are considered in

all loads this option.

Individual loads e Show results for selected load.

The analysis have to be run by the button "Analyse" after the change of the analysis method.

] Calculate| Calculation method: | Calculate utilization of dedsive load

Selection of analysis method
Verification sections

Verification sections are used for display of detailed results in certain points along the member
length. These verification sections can be converted into standalone "Section" tasks, the
results can be printed using graphical outputs. The verification section is created automatically
in the position with the worst utilization, other sections can be added manually.

These tools are available for the work with sections:

Section ¢ Converts the active section on member into standalone task of "Section" type.
All member properties (cross-section, material, internal forces, parameters of
buckling) are copied into the new task.

Add e Inserts a new section on member. The detailed results can be displayed for this
section. Properties of the new section have to be specified in the window "New
section for analysis".

Edit o Edit of the active cross-section properties (name, coordinate).
Remov ¢ Remove the active section from the list.

e

Printin e Print results for all entered sections using printing window.

g

The new section for analysis can be also added using active workspace. New section can be
added by double-click on the needed position on the member.
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Part "Analysis" of the member verification

Program Concrete Fire

The software "Concrete Fire" verifies fire resistance of reinforced concrete cross-sections
according to EN 1992-1-2.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Data" of the main menu. Tools for documents printing are
organized in the window "Print and export document", which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

Two types of particular tasks can be used in the software:

Section e Fast analysis of RC cross-section with unlimited number of loads.

Member ¢ Analysis of the whole member with specified diagrams of internal forces.
This type is suitable for the batch analysis in programs "Fin 2D" a "Fin
3D".

These tasks can be added with the help of the buttons "Add section" and "Add member" in
the heading of the tree menu.

Main screen
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Default screen of the software contains general data of the project (identification details,
design standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
settings are placed in the window "Standard selection", that can be launched by the button
"Edit".

The part "Fire resistance parameters" contains an option for input of default value of fire
resistance for all tasks of the project. The input can be done in the window "Fire resistance",
that can be launched by using the button "Edit". The check box "Set required fire
resistance for all tasks" sets the specified fire resistance also to all existing tasks in the
project. The setting "Save as default" will set specified fire resistance as a default for all new

projects.
Fire resistance “

Default required fire resistance: 15,0 | [min]

[ |setrequired fire resistance for all tasks

[ |save as default oK Cancel

Window "Fire resistance"”

Part "Calculation options" contains settings that may influence the analysis:

Check bar e The check of bar spacing is performed both for longitudinal and shear

spacing reinforcement. Verification is described in the part "Structural rules"
of the theoretical help.

Check of e Structural rules (reinforcement area, bar spacing) are checked,

detailing only however, they don't affect the final result "Pass/Fail". The member is

informative considered as passed, even though some structural rules aren't
fulfilled.

The setting "Use wizard for new input" runs all important windows at the beginning of the
input of new task. The input is faster.
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Main application window

Standard selection

The national annex for the standard EN 1992-1-2 can be selected in this window. Option
"Default EC" sets the partial factors according to the design standard without any national
annex. The value of the partial factor yas5; may be specified by user for the option "User
defined". Values of factors for all available national annexes are written in the chapter
"National annexes".

The minimum reinforcement area may be checked for member type "Slab" if the setting
"Minimum reinforcement ratio according to CSN 73 1201 - Chap.8.5.2" is switched on.
This verification is described in the chapter "Structural rules" of theoretical help.

Button "Default" contains these two tools:

Adopt default e Set the default values for all parameters.

settings

Save settings as e Set entered parameters as defaults for new projects.
default

Partial factors are described in the theoretical part of the help.
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Standard selection “
Mational annex:
Czech Rep, W
Factors for concrete structures:
Reliability of concrete and reinforcement in fire TME = 1,000 | [ EM 1992-1-2 - Chap.2.3

[ Minimal reinforcement ration according to 5N 73 1201 - Chap.8.5.2

Default + (04 Cancel

Window "Standard selection”

Section

Task type "Section" is suitable for the fast verification of the concrete cross-section, that is
loaded by unlimited number of loads. General work with particular tasks of the project
(addition, manipulation) is described in the chapter "Tree menu".

Section, Material, Reinforcement
This part contains the main characteristics of the cross-section that shall be specified first.

The fundamental parameter is the member type. The member type influences both the
analysis and structural rules. Differences are described in the theoretical part of the help in the
chapter "Member types".

The following characteristics are organized into the dedicated windows that may be launched
by corresponding buttons. Some of them (mainly reinforcement) are disabled at the beginning.
They require input of the previous parameters (geometry of the cross-section and material) as
the launching mode of these windows depends on these characteristics.

Section e The input of geometry of the cross-section with the help of
the database of pre-defined shapes in the window "Cross-
section editor".

Material e The input of concrete strength class and steel grade in the
window "Materials"

Reinforcement e The parametric input of longitudinal reinforcement in the
window "Reinforcement"

General reinforcement The general input of longitudinal reinforcement in the
gI=r) window "Reinforcement - general cross-section". Not
available for check type "2D".

Shear reinforcement e The input of the shear reinforcement in the window "Shear
reinforcement"

Include reinforcement in ¢ The longitudinal reinforcement in compression may be also
compression included in the analysis with the help of this setting.
Cross-section view is active, mouse click on the cross-section launches the window for cross-
section edit.

Imperfection, Buckling
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This part contains parameters of imperfection and buckling. The imperfection of /g/400 may be
considered in accordance with the chapter 5.2(9) of EN 1992-1-1. The fundamental length /p
has to be specified for the imperfection. This fundamental length /g is the real length of the
member, not the buckling length. If the buckling analysis is switched on for certain direction,
this value is automatically copied to the input fields for fundamental lengths for buckling
analysis "Mem. length Y" and "Mem. length Z". These values may be rewritten without any
change of the value /p. The pinned supporting style is considered as a default, the buckling
length is equal to the fundamental length in this case. The different supporting style for
directions Y and Z may be selected in the window "Buckling length" that is available after

contains complete buckling parameters including the analysis method, creep factor etc.
Imperfection, Buckl.

add imperfection |g /400 lp = 2,000 | [m]
Calculate budk, ¥ Calculate budk. Z l}l Buckling

Mem. length 2000 | [m] Loy = 2,000 [m]
Mem. length Z: 2,000 | [m] Lgz = 2,000 [m]

The button for opening the buckling properties
Fire
This part contains parameters related to the fire resistance analysis:

Limit fire e Fire resistance in minutes, the verification is performed for this time.
resistance period

Method e The choice of the fire resistance method. There are two available
methods according to the annex B of EN 1992-1-2: "500° isotherm
method" and "Zone method". Both methods are described in the
part "Methods for fire resistance analysis" of the theoretical help.

Temperature e The choice of the temperature curve, that is used for the

curve determination of the temperature of gas in time, in the window
"Temperature curve". Properties are described in the theoretical part
of the help in the chapter "Temperature curve". The range of
available temperature curves according to the methods of analysis is
described in the chapter "Methods for fire resistance analysis".

Fire detail e The fire detail (number of edges that are exposed to fire) may be
selected here. The button launches new window "Fire detail".

Interaction diagram

This part shows the bearing capacity of the cross-section as the 3D object in the chart with
axes N, My and M; (or in the planar chart with axes N and M, for verification type "2D").
Verification of loads within the displayed area is OK, verification of loads located outside the
displayed area fails. The program is also able to show the most significant sections:

e Interaction diagram M,-M; - the horizontal section of the 3D diagram. The section is
created for given axial force, which can be specified in the right upper corner. If not
specified, the axial force for the active load is used.

e Interaction diagrams N-M,, or N-M; - the vertical sections of the 3D diagram. The
sections are created for given bending moments M; or My, which can be specified in the
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right upper corner. If not specified, the corresponding bending moment for the active load
is used.

o Interaction diagram N-M - the vertical sections of the 3D diagram. This section is given
by the point [0,0,0] and by the point which represents the active load.

The button "View" in the right bottom part of the diagram opens the window, which contains

the options for displaying the diagram with or without the effect of buckling and for changing

the appearance of the diagram. In sections, the dashed line shows the bearing capacity of the
cross-section, thick line shows the bearing capacity including the buckling consideration.

The interaction diagram is active and may be used for the insertion of new loads. The click into
the interaction diagram inserts new load with the combination of internal forces according to
the coordinates of the click. Cursor position is also displayed in the status bar. Other forces in
the inserted load (shear forces, torsional moment) are equal to 0.

The right button click in the interaction diagram opens a context menu that contains tool for
exporting the coordinates of interaction diagram into *.csv file.
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The context menu for interaction diagram
Temperature distribution

The thermal distribution in the cross-section may be displayed instead of interaction diagram
with the help of the tab "Temperature distribution".

LS check : PASS Utilization: 98,4 %; Load 1

Interaction diagram | Temperature distribution

Tabs for switching the interaction diagram and temperature distribution

The temperature distribution for specified fire resistance is displayed with the help of isolines.
Following settings may effect the drawing:

Draw effective e The shape of the cross-section that is considered in the analysis is
section drawn by the bold line

Draw e The temperatures for all longitudinal bars are displayed
reinforcement

temperature

Draw stirrups e The temperatures for all transverse bars (stirrups, links) are displayed
temperature

The cursor is able to show the temperature for specified fire resistance in any point of the
cross-section.
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[67,0;145,3] t = 170,5°C

& “C

The displayed temperature in the point of cursor
Loads - internal forces

This part contains list of loads (combinations of internal forces and moments), that are
checked during the verification. Loads can be added in the table using buttons "Add",
"Modify" and "Remove". Table shows the most important information for each load (mainly
internal forces and result of analysis). Load properties are entered with the help of window
"Load edit".

Loads may be also imported from text or *.csv file. This feature is suitable for import of large
number of loads that were calculated with the help of another structural engineering program.
Import may be performed using the window "Load import" that may be launched by button
"Import".

Results

The overview of results for all loads are displayed in the right bottom part of the main window.
Detailed results for the active load in the loads table may be displayed using button "In
detail"”. These results are displayed in the new window, text in this window may be copied into
clipboard using shortcut Ctr/+C and pasted into a document.

Analysis is described in the theoretical part of the help.

Results
ULTIMATE LIMIT STATE ™
MNEd MEdy MEdz Vedz | VEdy
no. MName Mpd Mpdy Mpdz VRdz VRdy | Utlization  Analysis
[kM] [khm] [khm] ] [kN] (%]
-400,00 | 2,33 -+ 3,96 5496 —9,13 | 0,00 0,00
1 |Load 1 692,00 6,22 14,33 0,00 oo | o7 Pass
STRESS LIMITATION
Nes Medy Mezz O Osmax Osmin |Utlization i
no. MName Analysis
[k [Khim] [khm] MPa] [MPa] [MPa] | [%]
2 Load2 -400,00 -2,40 —-4,00 -5,78 — 9,46 (18,82 -20,74 94,95 0,0 Pass
Limit values k = fi 400,00

Part "Results" of the cross-section design

Temperature curve

The temperature curve that is used for the determination of the temperature of gas in time
may be selected here. Following options are available:

e Standard temperature curve - nominal curve defined in EN 13501-2. This curve
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describes the fully developed fire.

o Parametric temperature curve - this curve is effected by the physical parameters that
describe the conditions in the fire compartment. This curve isn't available for "Zone
method".

The expressions that represent temperature curves are described in the chapter
"Temperature curves" of theoretical help.

Temperature curve “
Temperature curve ty | Parametrical temperature curve W
thim = 20,0 | [min]
Factor: b= 1160,00  [fmEY%)]
Opening factor: 0= 0,04000 | [mi2]
Fire load density: Qid = 75,00 | [M3jmd]
oK Cancel

Window "Temperature curve"”

Fire detail

The type of fire detail may be specified in this window. Details differ according to the number
of sides exposed to fire. Individual category "Rectangular slab" is created for cases where
the verification is done only for part of the structure (for example one linear meter of slab).
Vertical edges aren't exposed to fire in these cases.
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Fire detail H
Fire detail
o
will W W
L o )
Slab thickness: tE= 200,0 | [mm]
Rectangular slab
W
L L]
Exposed under and inside cover slab
Cancel

Window "Fire detail"

Member

Task type "Member" is suitable for the detailed verification of the concrete member (e.g.
beam, slab, column wall), that is loaded by unlimited number of loads. This task type is
suitable mainly for the batch analysis in programs "Fin 2D" a "Fin 3D".

The main frame of member design contains also these inputs:

Member * Total member length specified in metres.

length

Member type ¢ The member type influences both the analysis and structural rules.
Differences are described in the theoretical part of the help in the chapter
"Member types".

Limit fire e Fire resistance in minutes, the verification is performed for this time.

resistance

period

Temperature e« The choice of the temperature curve, that is used for the determination of

curve the temperature of gas in time, in the window "Temperature curve".
Properties are described in the theoretical part of the help in the chapter
"Temperature curves". The range of available temperature curves
according to the methods of analysis is described in the chapter "Methods
for fire resistance analysis".

The member design contains these parts:

e Cross-section
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¢ Material
¢ Fire detail
¢ Internal forces
e Buckling
¢ Longitudinal reinforcement
¢ Shear reinforcement
e Analysis
General work with members (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of member design

Fire detail

The fire detail may be specified in this part of the tree menu. The detail can be specified for
the whole member or can vary along the member length. In this case, the member has to be
divided into particular sectors, every sectors may contain different fire detail. The table
contains one sector along the whole member length as a default for every new member. This
sector can be modified using button "Edit" or by double-click on the table row. The fire detail
properties are organized in the window "Fire detail". More sectors can be added (button
"Add") for input of different fire detail properties along the member length. The new sectors
are automatically added behind the first sector according to the start coordinate called "Sector
beginning". This point is automatically considered as the end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.
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Part "Fire detail" of member analysis
Analysis

This part shows the results of structural analysis for the member and specified time of fire
resistance. The results are displayed with the help of utilization diagram in the workspace.
Passed member is coloured by green colour. The parts where the utilization exceeds 100% are
coloured by red colour.

200%

100%

—
P
[}

Utilization of the member, red parts failed

The frame in the bottom part contains tools for changing the analysis method and for the work
with analysis sections (positions with detailed results).

Analysis method

The fire resistance method and the analysis method may be selected in the upper part of the
input frame. There are two methods for the analysis of fire resistance according to the annex B
of EN 1992-1-2: "500° isotherm method" and "Zone method". Both methods are described
in the part "Methods for fire resistance analysis" of the theoretical help.

Analysis method can be selected in the upper part of the input frame. The analysis style and
considered loads are selected according to the certain applied method. These options are
available:
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Calculate utilization of e Display the results for the decisive load (the load with the

decisive load maximum utilization). All entered loads are considered in
this option.

Calculate envelope of e Display envelope of the maximum utilization in every point

maximum utilizations from of the member length. All entered loads are considered in

all loads this option.

Individual loads e Show results for selected load.

The analysis have to be run by the button "Analyse" after the change of the analysis method.

] Calculate| Calculation method: | Calculate utilization of dedsive load

Selection of analysis method
Verification sections

Verification sections are used for display of detailed results in certain points along the member
length. These verification sections can be converted into standalone "Section" tasks, the
results can be printed using graphical outputs. The verification section is created automatically
in the position with the worst utilization, other sections can be added manually.

These tools are available for the work with sections:

Section ¢ Converts the active section on member into standalone task of "Section" type.
All member properties (cross-section, material, internal forces, parameters of
buckling) are copied into the new task.

Add e Inserts a new section on member. The detailed results can be displayed for this
section. Properties of the new section have to be specified in the window "New
section for analysis".

Edit o Edit of the active cross-section properties (name, coordinate).
Remov ¢ Remove the active section from the list.

e

Printin e Print results for all entered sections using printing window.

g

The new section for analysis can be also added using active workspace. New section can be
added by double-click on the needed position on the member.
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Part "Analysis" of the member verification

Program Concrete Beam

The software "Concrete Beam" verifies horizontal reinforced concrete structures according to
EN 1992-1-1.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Data" of the main menu. Tools for documents printing are
organized in the window "Print and export document", which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

The particular tasks ("Members") can be added with the help of the button "Add member" in
the heading of the tree menu.

Main screen

Basic screen of the software contains general data of the project (identification details, design
standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
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settings are placed in the window "Standard selection", that can be launched by the button

"Edit".

Part "Calculation options" contains settings that may influence the analysis:

Check bar .
spacing
Check of .

detailing only
informative

Calculate crack o
width only after
exceeding

concrete tensile
strength

The check of bar spacing is performed in parts "Longitudinal
reinforcement" and "Shear reinforcement". Verification is
described in the part "Structural rules" of the theoretical help.

Structural rules (reinforcement area, bar spacing) are checked,
however, they don't affect the final result "Pass/Fail". The member is
considered as passed, even though some structural rules aren't
fulfilled.

The crack width is calculated after the exceeding of limiting value fcim
(tensile strength of concrete). Cracks that may appear due to
technological reasons aren't considered.

The setting "Calculate continuously" recalculates the results after any change immediately.
This may be quite time consuming and limiting for members with a lot of load combinations.
When switched off, any part is recalculated after clicking on it in the tree-menu.
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Member

Main application window

Task type "Member" is suitable for the detailed verification of horizontal RC member (beam,

girder, slab) that is loaded by unlimited nhumber of loads.
The main frame of member design contains these inputs:

Member o Total member length specified in metres.
length
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Member e Member type influences both structural rules and analysis. Differences are
type described in the part "Member types" of theoretical help. Member type should
be selected according to the real function of member in the structure.
Beam properties are organized into following parts:
e Geometry
e Cross-section
¢ Material
e Load
¢ Internal forces
e Longitudinal reinforcement
¢ Shear reinforcement
e Anchorage
¢ Cracks
¢ Deflection
e Stress
General work with members (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of member design

Geometry

This part contains tools for input of nodes into the structure. Nodes like different types of
supports, middle hinges and calculation nodes (points with detailed results) can be added with
the help of the table in the input frame. Node properties are organized in the window "Edit "
that can be launched using buttons "Add" and "Edit".

Offset can be defined for edge supports in the part "Geometry of edge supports". This value
affects the distance between analysis support and support edge. This distance is significant for
the reduction of bending moments. The offset doesn't affect analysis span.

The workspace contains active dimensions that are able to change spans and support widths
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without launching appropriate window.
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Part "Geometry" of member design

Edit member node

Properties of node (support) can be defined in this window. Basic parameter is the position of
the node (marked as "X-coordinate" in the window) that is measured from the beginning of
the member. These node types are supported:

Calculation .
node

Hinged o
Fixed .

User support

Middle hinge

Nodes that show results in parts "Longitudinal reinforcement", "Shear
reinforcement”, "Cracks", "Deflection" and "Stress". The results in
needed points can be gained with the help of calculation nodes.
Calculation nodes influence neither topology neither internal forces.

Support fixed in vertical direction, free in rotation
Support fixed both in vertical direction and in rotation

Support with possibility to define the stiffness both in vertical direction and
in rotation

Middle hinge in a beam bay. Only shear forces are transported in this
point, bending moment is equal to 0.

Next input is the "Support width" that is used for example for the reduction of bending
moments in the part "Longitudinal reinforcement".

General support

This part contains parameters for the calculation of support stiffness for node type "User
defined support". These values should be entered when the setting "Enter A/L, I/L" is

switched on:
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A/L e Ratio of total cross-sectional area of vertical structural members
supporting the beam (A) and their length (L). Typical examples of such
structural members are columns. This ratio is used for the calculation of
support stiffness in the vertical direction. The assumption is that the
supporting members are made of concrete. For any other material,
recalculation of area to equivalent area for concrete material is necessary.
The ratio of moduli of elasticity should be used in these cases.

I/L e Ratio of total moment of inertia of vertical structural members supporting
the beam (I) and their length (L). Typical examples of such structural
members are columns. This ratio is used for the calculation of rotational
support stiffness. The assumption is that the supporting members are
made of concrete. For any other material, recalculation of area to
equivalent area for concrete material is necessary. The ratio of moduli of
elasticity should be used in these cases.

In other cases, these values are automatically calculated using following inputs:

Width b e Width of cross-section of supporting members (columns). The cross-
sectional dimension perpendicular to the beam direction should be used
for this input.

Height h o Height (Depth) of cross-section of supporting members (columns). The
cross-sectional dimension in the beam direction should be used for this
input.

Length L e Length (height) of structural members (columns) that support the beam

These values are used for calculation of A/L and I/L ratios. The area and moment of inertia are
multiplied by two for setting "Member from both sides" as the connections from both
(bottom and upper) sides are considered.

Edit member node “
Mode geometry
X-Coordinate : 2,000 | [m]
Point type : user support W
Support width : 0,400 | [m]

General suppart

[ IEnter AL, IL [ |Bar from both sides
2, 5702 Width b : 300,0 | [mm]
1,9286E-( ¢ Height b : 300,0 | [mm]
Length L : 3,500 | [m]

Cancel

Window "Edit member node"
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Cross-section

The cross-section geometry can be specified in this part of the tree menu. The cross-section
can be specified for the whole member or can vary along the member length. In this case, the
member has to be divided into particular sectors, every sectors may contain different cross-
section parameters. Sectors with variable cross-sections (taper) may be also entered. The
table contains one sector along the whole member length as a default for every new member.
This sector can be modified using button "Edit" or by double-click on the table row. The
properties of the cross-section (type, geometry, dimensions etc.) are organized in the window
"Edit cross-section sector". More sectors can be added (button "Add") for input of different
cross-section geometry along the member length. The new sectors are automatically added
behind the first sector according to the start coordinate called "Sector beginning". This point
is automatically considered as the end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.

If the member is loaded from "Fin 2D" or "Fin 3D", the cross-section geometry will be
automatically copied from this program.
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Part "Cross-section" of member design

Edit cross-section sector

The geometry of cross-section in particular sector of a member length can be specified in this
window. Basic parameter is "Sector beginning", that specifies also the end of previous
member sector. This value is measured from the member beginning. The sector end and its
length are also displayed.

Sector type
The sector type can be specified in this part. These options are available:
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o Cross-section - sector with constant cross-section along its whole length

e Taper - variable cross-section along the sector length. Geometry is defined by the cross-
section at the beginning and end of the sector.

Alignment

Sector alignment relative to the theoretical member axis can be specified here. The alignment
changes only graphical view of the member, the axis bends aren't taken into consideration
during the analysis.

Cross-section

Shape and dimensions of cross-section can be specified here. These properties are organized
in the window "Cross-section editor" that can be launched by the button "Basic". The cross-
section has to be specified at the beginning and end for sector type "Taper". Both cross-
sections have to have identical geometry type. Taper that changes the geometry from T-shape
to rectangle should be specified as a T-shape with the identical width of web and flange at the
end.

The geometry of the cross-sections at the beginning and end of taper can be copied from
preceding or following sector using the setting "according to neighbour sector".

Edit cross-section sector n

Sectar
Origin: 0,000 | [m]  End: 5,000 | [m] Length: 5,000 | [m]

Sector kind
(") Cross-section (®) Taper

Align
() Top edge () centre of gravity (®) Bottom edge
Edge shift 0,0 | [mm]

Left cross-section Right cross-section
[ [ according to neighbour sector

B Basic ' Basic |
T-shape T-shape
= =)
o = = F =
g 1% 0 S Ll his,0
1 5 L ‘llf'
[
[
.-1L 300,0 .-1L 500,0
oK Cancel

Window "Edit cross-section sector”
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Longitudinal reinforcement

This part is dedicated for the input of longitudinal reinforcement. The individual bars can be
inserted with the help of the table in the bottom part of the screen. The reinforcement
properties are organized in the window "Edit bar", that appears after clicking on the button
"Add" (or "Edit" for existing bar) in the toolbar on the left side of the table. This window
contains complete properties of the bar (beginning, end, shape, diameter, cover etc.).

Detailed results of the analysis may be displayed in a new window after using the button "In
detail". The workspace is able to show diagrams of bending moments, Cross sectional area of
reinforcement and utilization. Displayed quantities can be switched on/off in the window
"Drawing settings", that can be launched using the button "Diagrams". The results for
envelope of all relevant load combinations are displayed as a default. Results for certain load
combination can be displayed with the help of drop-down menu in the heading of input frame.

The longitudinal reinforcement in compression may be also included in the analysis. The
consideration of this reinforcement in the analysis depends on the setting "Include
reinforcement in compression".

The reduction of bending moments at the supports can be switched on with the help of drop-
down menu "Moment reduction". These options are available:

Do not reduce e Bending moments over the supports aren't reduced. Longitudinal
reinforcement is verified using internal forces, that were calculated
in part "Internal forces".

Reduce to face e The values of bending moments at the edges of supports are used
also for the verification along the whole support length. Higher
values of bending moments in these positions are ignored.

Reduce as ¢ Bending moment and shear force are reduced at the support using

continuous beam assumption, that the stress in the support is constant along the
whole support length. This procedure is based on chapter 3.3.3. of
CSN 73 1201. This theory is valid for continuous beams with simple
supports (e.g. slab supported by masonry walls).
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Part "Longitudinal reinforcement”

Edit bar

This window contains parameters of reinforcement bar. The bar shape (straight bar, bent,
double bent) can be selected in the part "Bar type", it's length, position and diameter in the
part "Bar position".

Cover

Required cover of longitudinal reinforcement can be calculated in this part. these options are
available:

Minimum e The minimum cover calculated in the window "Reinforcement cover"

cover will be used. The calculation in this window can be changed after clicking
on the button "Minimum cover".

Minimum e The sum of stirrups' diameter (specified in part "Shear reinforcement")

cover and and minimum cover calculated in the window "Reinforcement cover"

stirrups will be used. The calculation in this window can be changed after clicking

on the button "Minimum cover".
User defined e The user defined value of the reinforcement cover can be specified for this
cover option.
Button "Check of cover" runs the control of minimum cover for the bar.
Horizontal position of reinforcement centre

The horizontal position of bars can be specified in this part. The bars are organized
automatically as a default. The longest bars are inserted into corners according to the specified
cover, intermediate bars are placed uniformly between these two bars. Bars positions can be
specified manually after switching off the setting "Generate automatically".
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Cut position

The cross-section view shows bars positions in the first sector for bent bars. Bars position in
following sectors can be shown using buttons "2nd sector"” and "3rd sector".

Edit bar H

Cover
() Minimum cover Minimum cover
() Min cover and stirrups

(®) Custom cover Cover: 20,0 | [mm] | check of cover

Bar type

BN EE BN = B EE

Bar position

Diameter : 12 | [mm] g:l ° -

(=]
Start : 0,000 | [m =]
[m] = 150,0
End : 5,000 | [m]
Cover : [ Autom. 20,0 | [mm] ﬂL 500,0 4|'
Horizontal position of reinforcement centre
Count of bars : 2| [H [[] Generate automatically
] ST =3 A 0
Y
=l Centre [mm] -I
1 -50,0
2 50,0
Cut position
Y
2nd sector 3rd sector
oK + O + Cancel

Window "Edit bar"

Shear reinforcement

The shear reinforcement can be specified in this part of the tree menu. The reinforcement
parameters can be specified for the whole member or can vary along the member length. In
this case, the member has to be divided into particular sectors, every sectors may contain
different reinforcement parameters. The table contains one sector along the whole member
length as a default for every new member. This sector can be modified using button "Edit" or
by double-click on the table row. The properties of the shear reinforcement (type, diameter,
number etc.) are organized in the window "Edit reinforcement sector". More sectors can be
added (button "Add") for input of different shear reinforcement along the member length. The
new sectors are automatically added behind the first sector according to the start coordinate
called "Sector beginning". This point is automatically considered as the end of previous
sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.
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Complete analysis of shear reinforcement is also performed in this part. Detailed results can be
displayed in a new window after using the button "In detail". The workspace is able to show
diagrams of shear forces, shear resistance and utilization. Displayed quantities can be switched
on/off in the window "Drawing settings", that can be launched using the button "Diagrams".
The results for envelope of all relevant load combinations are displayed as a default. Results
for certain load combination can be displayed with the help of drop-down menu in the heading
of input frame.
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Part "Shear reinforcement"” of member design

Anchorage

This part shows anchorage lengths for all reinforcement bars in member. Anchorage
parameters can be specified in the input frame in the bottom part of the window:

Anchorage e The anchorage method (straight bar or other anchorage like bend,
hook or loop)

Confinement by e The reduction of anchorage length in accordance with table 8.2

welded transverse (coefficient a4).

reinforcement

Confinement by e The reduction of anchorage length in accordance with table 8.2

transv. reinf. not (coefficient a3). Additional inputs are member type (the coefficient

welded to main one K depends on this input) and total area of transverse reinforcement

Good bond e The anchorage conditions in accordance with figure 8.2. Good bond

conditions conditions can be considered for all members with height up to

250mm, in the bottom layer of 250mm thickness for members up
to 600mm and along the whole height except upper layer of
300mm thickness for higher cross-sections.
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Confinement by e The reduction of anchorage length in accordance with table 8.2
transverse pressure (coefficient as)

The table with complete overview of anchorage lengths can be displayed in a new window after
using the button "In detail". Anchorage lengths are also shown in the workspace. Parameters
of drawing can be changed in the window "Drawing settings", that can be launched using the
button "Diagrams”".

Calculation and verification of stress are described in the chapter "Anchorage" of the
theoretical help.
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Part "Anchorage” of member design

Cracks

This part of the beam design shows results of crack calculation (serviceability limit state). The
width of cracks along the whole member length is calculated and compared with the maximum
value according to the standard or according to the user's input. The verification is performed

only for load combinations "Quasi-permanent (SLS)".

The maximum crack width is considered in accordance with table 7.1N. Option for user defined
value is also included. Setting "Calculate crack width only at upper/bottom edge"
switches off the crack control on the cross-section sides. This setting is suitable for the
verification of part of the structure (for example one linear meter of slab). Complete results
can be displayed in a new window after using the button "In detail". The workspace is able to
show diagrams of bending moments and crack width. Displayed quantities can be switched
on/off in the window "Drawing settings", that can be launched using the button "Diagrams".
The results for envelope of all relevant load combinations are displayed as a default. Results
for certain load combination can be displayed with the help of drop-down menu in the heading
of input frame.
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Cracks may also arise from other causes such as plastic shrinkage or expansive chemical
reactions within the hardened concrete (creeping). These factors are taken into account with
the help of creep coefficient. The value of this coefficient can be changed in the window
"Creep" that can be launched by the button "Creep coefficient".

Calculation and verification of cracks are described in the chapter "Serviceability limit state"
of the theoretical help.
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Part "Cracks" of member design
Deflection

This part of the beam design shows results of deflection verification (serviceability limit state)
along the member length. The verification is performed only for load combinations that are
dedicated to the serviceability limit state design. If there isn't any load combination for
serviceability limit state, the results aren't available. The frame in the bottom part contains
these settings for deflection verification:

Quasi-permanent combinations

Limiting value for deflection caused by the combinations with specified type "Quasi-
permanent (SLS)" can be specified in this part. Deflection control for quasi-permanent
combinations is defined in the chapter 7.4.1 of EN 1992-1-1. These options are available:

1/250 - e The limit defined in the chapter 7.4.1.(4) of EN 1992-1-1. This limit shall

Common be considered for deflection that could impair the appearance and general
requirements utility of the structure.

1/500 - Strict ¢ The limit defined in the chapter 7.4.1.(5) of EN 1992-1-1. This limit shall

requirements be considered for deflection that could damage adjacent pars of the

structure like partition walls.

I/ - User e User defined limit specified as span-depending value
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defined
requirements

Deflection e User defined limit specified as an absolute value in mm

Characteristic (Frequent) combinations - user defined requirements

Requirements for deflection caused by characteristic and frequent combinations aren't specified
in the design standard. User defined limits for such deformations can be defined in these parts.
The limits can be entered as span depending or absolute values.

Shrinkage and creep

This part contains basic inputs for the calculation of creep coefficient. The start and end of
drying shrinkage can be specified here. More inputs and detailed results can be shown in the
window "Creep" that can be launched by the button "Creep coefficient".

Complete results can be displayed in a new window after using the button "In detail". The
workspace is able to show diagrams of bending moments and deformations (maximum and
minimum values, particular components). Displayed quantities can be switched on/off in the
window "Drawing settings", that can be launched using the button "Diagrams". The results
for envelope of all relevant load combinations are displayed as a default. Results for certain
load combination can be displayed with the help of drop-down menu in the heading of input
frame. Some quantities (particular components of deflection) cannot be displayed for envelope
of load combinations.

Calculation and verification of stress are described in the chapter "Serviceability limit state"
of the theoretical help.
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Part "Deflection” of member design
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Stress

This part of the beam design shows results of stress verification (serviceability limit state)
along the whole member length. Stress both in concrete and reinforcement steel is calculated
and checked. The verification is performed only for load combinations "Characteristic (SLS)".
Results are shown in the frame in the bottom part. Complete results can be displayed in a new
window after using the button "In detail". The workspace is able to show diagrams of bending
moments and stresses in steel and concrete. Displayed quantities can be switched on/off in the
window "Drawing settings", that can be launched using the button "Diagrams". The results
for envelope of all relevant load combinations are displayed as a default. Results for certain
load combination can be displayed with the help of drop-down menu in the heading of input
frame.

Calculation and verification of stress are described in the chapter "Serviceability limit state"
of the theoretical help.
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Part "Stress" of member design

Program Corbel

The software "Corbel" verifies directly supported (corbels on columns) and indirectly
supported (corbels on beams) corbels according to EN 1992-1-1.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Data" of the main menu. Tools for documents printing are
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organized in the window "Print and export document”, which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

Two types of particular tasks ("Corbels") can be verified in the software:

Directly supported corbel e The detail
where the
load is
directly
transferred
into the
structure.
Typical
example is
the corbel
placed on
the
column.
The detail
is analysed
as CCC
joint.

Indirectly supported corbel e The detail
that is
hanging on
the
structure.
Typical
example is
the corbel
placed on
the beam.
The detail
is analysed
as CCT
joint. The
tensile
stress in
the joint is
transferred
by stirrups
in beam.

These tasks can be added with the help of the button "Add" in the heading of the tree menu.

Main screen

Basic screen of the software contains general data of the project (identification details, design
standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
settings are placed in the window "Standard selection", that can be launched by the button
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"Edit".

Part "Calculation options" contains settings that may influence the analysis:

Maximal resistance limited according to formula 6.2.3(6.9) of standard .

The
possi
bility
to
limit
the
desig
n
value
of
the
comp
ressi
ve
resist
ance
due
to
crush
ing of
the
comp
ressi
on
struts

The program appearance may be changed in the window "Global settings" that is available in

the part "Options" of the main menu.

File Edit Options Help

[ Add - General project data

[=] Remove Edit Job name : Demo

Date 1 18. 10, 2013

[El Project
i" Directly supported
J Indirectly supported

Standard

Edit Standard EN 1992-1-1/Czech Rep..

Reinforcement capadty - basic load combination : 15
Maximal stress in joint CCC s kg
Maximal stress in joint CCT s ka

Concrete capadty - basic load combination tTc=1,3

1,15
1,0
= 0,85

Calculation options

[ Imaximal resistance limited according to formula 6.2.3 (6.9) of standard

Up Down

EM 1992-1-1/Czech Rep.
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Main application window

Global settings

The appearance of the workspace and figures in documents can be changed in this window.
The window contains these two tabs: "View" a "Schemes".

View

This tab contains settings for changing the appearance of workspace and figures both in
documents and clipboard (saving figure using Ctr/+C). There is an option to change the font
size in the workspace with the help of "Text size" setting. The selection of colour schemes
changes the appearance of figures in the workspace, documents and clipboard. It means, that
the connection in the workspace can be coloured, however, the figure copied using clipboard

will be in black and white only. Few schemes are pre-defined, however it's possible to add new
ones in the tab "Schemes".

Button "Options" launches the window with properties of figures copied into clipboard (size,
borders etc.).

Schemes

User defined colour schemes can be defined in this tab. These schemes can be used in the tab
"View" for workspace, documents or figures in clipboard. Buttons "Add", "Edit" and
"Remove" are available for the work with schemes. The colours for particular items can be
specified in the bottom part of the window. Colours can be modified only for user defined
schemes (highlighted by italics in the list of schemes). Pre-defined schemes can't be modified.

Global setting n

View | Schemes

Display scheme: My scheme W
[ Add [=l Remaove Edit
Background : . grey-green W
Components 1
Components 2 Descr. || [ cvan W
Dimensions : §| ] vellow W
Reference p. : M red W

Draw object filings

Use

Cancel

Input of colours into new scheme

Corbel

This screen contains input fields in the left part, corbel view in the right upper corner and
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results in the right bottom corner. The appearance of the workspace may be change in the
window "Global settings" that is available in the part "Options" of the main menu. Following
inputs should be specified for the detail:

Materials

The materials of member and reinforcement can be specified in this part. There is a dedicated
window "Materials" for materials input. This window can be launched using "Material"
button. Both pre-defined strength grades and user defined input of material characteristics are
available in this window.

Dimensions

Part "Dimensions" is dedicated for the selection of the corbel shape and specifying its
dimensions.

Dimensions
Corbel length: lc = 450,0 | [mm]
Corbel height: he = 400,0 | [mm]
Column width: | = 400,0 | [mm]
width: b= 350,0 | [mm]

Button for changing the corbel type

The dimensions may be specified in the corresponding input fields or directly in the workspace
with the help of active dimensions.

400,0

Editing dimensions in the workspace
Loading

The corbel is loaded mainly by the vertical force with certain eccentricity. This part contains
following inputs:

Eccentricity ac The distance between the force and the edge of column or beam

Vertical force e The design value of the vertical force
FEd

Horizontal force The additional horizontal component. The value is usually calculated as
HEq4 a part of the vertical force, however an arbitrary value may be specified.
This component increases the area of the main reinforcement.

HE4/FE4 e The ratio of the vertical and horizontal component of the load. Minimum
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recommended value is 0.2

Slide plate

Following data may be specified for the sliding plate:

Length /, e The length of the slide plate. The internal edge is the important data for
the placement of the shear reinforcement.

Height Ah ¢ The height of the slide plate. This value increases the eccentricity of the
loaded point and thus also the tensile force in the main reinforcement.

Width by » The width of the slide plate.

Reinforcement

The main tensile reinforcement may be specified here. The reinforcement is defined by the
number of bars and diameter.

If the setting "Minimum cover" is switched on, the software automatically calculates the
minimum cover according to the stirrups diameter and the parameters specified in the window
"Reinforcement cover" (the window may be opened using the button "Edit"). The user
defined value may be specified if the setting is switched off.

The button with corbel scheme launches the window "Reinforcement" that contains extended
options for reinforcement input (second layer, different diameters per layer).

Reinforcement

I Minimurn cover Edit
& Cover ; 35,0 | [mm]
ﬁ Diameter : 25 | [mm]
Count : 4| [

Button for detailed input of reinforcement
Stirrups

The reinforcement by horizontal and vertical stirrups should be also specified for the corbel.
Horizontal stirrups are necessary for the elimination of transverse tension in the compression
struts, vertical stirrups also create the tension ties in the strut and tie model for long corbels.

The stirrups are defined by the diameter, number of stirrups (number of rows along the corbel
length) and number of bars (number of bars in one row). The steel grade may be specified in
the part "Materials" (described above).

Results

The right bottom part of the window shows the results of the analysis and also the error
messages. The analysis is described in the theoretical part of the help.

Reinforcement

This window contains extended input options for the main reinforcement in the corbel. The
second layer and different diameters in one layer may be specified here comparing to the main
window.

If the setting "Minimum cover" is switched on, the software automatically calculates the
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minimum cover according to the stirrups diameter and the parameters specified in the window
"Reinforcement cover" (the window may be opened using the button "Edit"). The user
defined value may be specified if the setting is switched off.

The reinforcement is specified by the number of bars and the diameter.

The check box "Reinforcement - second layer" may add an additional reinforcement layer.
The position is specified by the distance between the top edge of the corbel and the centre of
the layer (unlike the primary layer that is specified by the reinforcement cover).

Additional bars with different diameter may be specified for both layers with the help of setting

"Second diameter".
Reinforcement H

Reinforcement

[v Minimum cover Edit
C Cover: C= 35,0 | [mm]
ﬁ Diameter [mm] Count [-]
25 2
v Second diameter 20 2

[ Reinforcement - second layer

Cancel

Insertion of bars with different diameter

Program Punching

The software "Punching" verifies directly supported (corbels on columns) and indirectly
supported (corbels on beams) corbels according to EN 1992-1-1.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
switching between parts of an input. The tree menu can be alternated by the part "Entry" of
the main menu. Tools for documents printing are organized in the window "Print and export
document”, which can be opened using the printing icon in the toolbar "Files" or using the
appropriate link in the part "File" of the main menu.

Main screen

Basic screen of the software contains general data of the project (identification details, design
standard).
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Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
settings are placed in the window "Standard selection", that can be launched by the button
"Edit".

The tree menu in the left part can be used for switching between particular sections of the
input and verification (geometry, materials, analysis). The structure of the tree menu is
duplicated in the main menu, part "Entry". The right upper part of the window contains the
workspace that show the analysed detail. Workspace appearance may be changed in the
window "Options" that is accessible from the main menu. The workspace shows not only the
geometry of the detail, but also particular control perimeters uy (green or blue colour) and also
the perimeter uoyr, where the shear reinforcement is not required (red colour).
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Main application window

Options

This window contains settings that affect the appearance of the workspace and final
documentation. The window contains following tabs:

General

This tab contains properties of the grid that may be displayed in the workspace and that may
be used for the input of openings. The origin and step of the grid can be entered here. The
mouse cursor will by aligned automatically according to the grid after using the setting "Snap
to grid".

Rulers may be also switched on/off for the workspace.
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0900 0800 0300 0000 0300 0800 090

Workspace with grid and rulers

View and Print

These tabs contain settings that may change the appearance of the workspace and also set
colours for printing. The tabs substitute function of the window "Drawing settings" that is
included in other Fin EC programs.

General |view | Print

Grid

| Origin Step

& 8
& 8

Snap to grid
(alignment can be temporarily switched by pres

Input window
Rulers

Export into dipboard:

[ |setas default |

Tabs in the window "Options"

Geometry
This part contains basic geometric parameters of the project:

Geometry

The is part contains properties of the slab. The slab thickness hy and column position may be
specified here. Following positions are available:
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Internal e The column isn't affected by any slab edge.

Edge e The column is placed close to the one edge of the slab. The distance a; from
the slab edge has to be specified in this case. The software determinates
during the design, whether the analysis is or isn't affected by the edge.

Internal e The column is placed close to the corner of the slab. The distances a; and a2

from the slab edges has to be specified in this case. The software
determinates during the design, whether the analysis is or isn't affected by
the edges.

Column

The geometry of the column cross-section may be specified here. Following options are
available:

Basic e Input of basic shapes with the help of pre-defined database of cross-
sections. Shapes like rectangle, circle, I-profile, T-profile are available for this
option.

General ¢ Input of general shape of the column in the dedicated window.
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Part "Geometry"

Materials

The material characteristics of concrete and steel may be specified in this part:
Concrete

This part contains buttons for input of concrete properties. The properties can be specified
using the strength classes from pre-defined database in the window "Materials catalogue -

-306-



FIN EC - User's Guide © Fine Ltd. 2016

concrete" (button "Catalogue") or by entering the properties numerically in the window
(button "User defined").

Longitudinal and shear reinforcement

This part contains buttons for input of materials for longitudinal reinforcement in slab and
shear reinforcement above the column. The properties can be specified using the strength
classes from pre-defined database in the window "Materials catalogue - steel" (button

"Catalogue") or by entering the properties humerically (button "User defined").

Selected materials including their characteristics are displayed in the bottom part of the frame.

Concrete Longitudinal reinf, Shear reinf.
Catalogue User defined Catalogue Lser defined Catalogue User defined
Mame : C 25/30 Mame : B500 Mame : B500
Material characteristics Material characteristics Material characteristics
£ 25,0 MPa fia 500,0 MPa fik 500,0 MPa
fam 2,6 MPa
Erm 30500,0 MPa = 200000,0 MPa Es 200000,0 MPa

Input frame "Materials"

Head
The column head that increased the slab resistance in punching can be specified in this part.
Head

The part "Head" contains the choice of head type and dimensions. Following types are
available:

No head ¢ The column does not have any head

Column- e The shape of the head respects the shape of column cross-section. The
shaped dimensions are given only by the distance from the column edge to head
head edge x.

Rectangula ¢ The head has rectangular shape. The dimensions are given by the orthogonal
r head distances from the outer points of column cross-section.

Haunch

This part contains the geometry of head section. Following options may be chosen:

Step e The bottom surface of the head is horizontal, the head is ended with vertical
edge.

Oblique e The bottom surface of the head is inclined.

User e Combination of previous options. This type contains horizontal, inclined and

defined vertical parts. Both the length of horizontal part and the height of the vertical

part may be defined as 0.
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Head Haunch

rectangular head - . y -
Dimension ; = 400,0 | [mm] H "4 Height : h= 200,0 | [mm]
Dimension : X2 = 400,0 | [mm] IYq Height : hy = 100,0 | [mm] hI hs
Dimension : ¥1= 400,0 | [mm] @ Width : by = 200,0 | [mm] o
Dimension : Y= 400,0 | [mm] IYz

Frame "Head"

Openings

This part is dedicated for the input of openings in slab. The number of inserted openings isn't
limited. The openings may be added numerically (using dedicated windows) or graphically in
the workspace.

Numerical input

Numerical input may be performed with the help of table in the input frame. The general
shapes may be inserted in the window "Polygon", that may be launched by the button "Add
polygon". Circular openings may be entered by the button "Add circle". The input is
performed in the window "Circle" in this case.

Graphical input

The graphical input is possible after selection of an appropriate input mode in the tree menu.
After that, the workspace may be used for the input of openings. Following modes are
available:

Add - e Insertion of general polygonal opening. Any click on the workspace will
Polygon create a new node of the polygon. As the polygon shall be closed, the last
node in polygon has to be identical to the first node in polygon.

Add - Circle Insertion of circular opening. First click on the workspace defines the centre
of the opening, second one a point on a circle (radius is the distance

between these two points).

Edit e The existing openings may be modified in this mode. Clicking on existing
opening launches appropriate window for opening edit. The window
"Polygon" is launched for polygonal openings, the window "Circle" for
circular ones.

Remove ¢ Any existing opening may be deleted by clicking in this mode.
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Active mode for input of circular openings

The cursor is automatically aligned according to the displayed grid. This alignment may be
switched off or modified (e.g. change of grid step) in the window "Options" that may be
launched with the help of part "Options" in the main menu. The alignment may be also
switched off temporarily during the work with the help of the key "Ctrl" on the keyboard.

Move and copy

The existing openings may be moved or copied with the help of the tool "Move" in the tree
menu. The properties of the modification has to be specified in the window "Move". This tool
may be used for all, active or selected openings. More openings may be selected with the help
of the table in the input frame.
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Part "Openings"
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Move

One or more openings may be moved or copied with the help of this window. Modes "Copy" or
"Move" may be selected in the part "Manipulation method". The manipulation may be
performed for all openings, selected ones or only for the active one. The bottom part of the
window contains entering fields for the input of movement vector (specified with the help of

components parallel to the axes x and y).

Information

Manipulation method
'Z::Z' Copy 'ZEZ' Maove
Movement parameters

Move in dir. of axis X :

Move in dir, of axis ¥ :

Openings : Mave

Opening count 1 (selected 0)

Ohjects to manipulate

ted (@) Active

Cancel

Window with parameters of copy/movement

Other data

This part contains load input and properties of the slab reinforcement.

Loading

Following forces and moments may be specified for the detail:

VEd
direction.

The design value of shear force, positive value means the orientation in the gravity

ME4x e The design value of bending moment about the axis x. The orientation of the
positive value is displayed in the figure "Scheme".

ME4y < The design value of bending moment about the axis y. The orientation of the
positive value is displayed in the figure "Scheme".

NE4x * The design value of axial force parallel to the axis x in the slab. Such forces may be
caused e.g. by the prestressing. The corresponding width for stress calculation

should be also defined.

NEd4y < The design value of axial force parallel to the axis y in the slab. Such forces may be
caused e.g. by the prestressing. The corresponding width for stress calculation

should be also defined.

Longitudinal reinforcement in slab

The longitudinal reinforcement in the slab may be defined for directions x and y. The
reinforcement volume may be defined with the help of reinforcement area or with the help of
two reinforcement rows. Second row may have different (reinforcement is organized in two
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layers) or identical (for combining the regular reinforcement in slab and additional
reinforcement above the supports) cover.

The corresponding slab width may be specified in the right part. The width may be specified as
one linear meter or as the total considered slab width (column width + 3d on both sides of the
column) according to the chapter 6.4.4 of EN 1991-1-1. The reinforcement specified for one
linear meter will be multiplied by the total considered slab width during the analysis.

Fie Edt Epory Ophions Hep
ODwE bL R aaheOomd
W Frogect Wi LB SR AR GED a0 MO OG04 OB OBOE OB Du ORE OB LOBD  LGED LD lNE0 e BOR0 R I
BB Gsoresry
vantrals E S . .-
Cpenings | ' : i
Diferdata z . : N
Canaton = L H f
1
i O .
; —
=z 0,50 '
) i
Ll
- e
- N AR P i
* ‘l'_l
z P
= aa” ,"'i
-------------- o
E "
b
-
g e LA
DB, T SFE Lasdng Schare
s |
= Ve 0,00 | B Mpdd 0,00 | B ey 0,00 | B LIDD | M
125 charachensios | e Mo D00 | W P o0 | WS Looo | . ;
M
Gkl sancined | Lorgitudinal e in ey -
herianialy : 0,50 L
vty 0,50 WErtrbars Coeter ot oo dres EMY, height g
Grid in oo g LI Enier wess =] Ipsfdi] D e =]
Dirmioni 2 E) A0 w44 A0 Saf reinforoersant srwain
™ 2ndrow Bl lnaar ratar
b victih angl 1od ak asch oo
Dbz ¥ k] 20 A 1520 =l ok
it i dnsction A L D00
[ 2nd
= i i dnection 1 LiGm
EM 1992-1-1Casch Reg

Part "Other data"

Analysis

This part contains tools for the input of shear reinforcement and also displays results of the
analysis.

Calculation parameters

The bottom part contains an option to specify the input method of the coefficient 8. Following
options are available:

Consider g according to 6.4.3(6) e The
value
B is
set
accord
ing to
the
figure
6.21N
and
doesn'
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t
depen
don
the
real
value
of
bendin
g
mome
nt.
This
simplif
ied
proced
ure
may
be
used
in
cases
where
the
neighb
ouring
bays
have
similar
spans
and
where
the
lateral
stabilit
y of
the
buildin
g
doesn'
t
depen
don
frame
action
betwe
en
slabs
and
colum
ns.

Calculate B according to 6.4.3(3-5) - in moment direction e The
proced
ure,
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where
the
factor
B is
calcula
ted
accord
ing to
the
entere
d
bendin
g
mome
nts.
The
eccent
ricity
is
calcula
ted in
the
directi
on of
bendin
g
mome
nt.

Calculate B according to 6.4.3(3-5) - in axes directions e The
proced
ure,
where
the
factor
B is
calcula
ted
accord
ing to
the
entere
d
bendin
g
mome
nts.

User defined value 8 e The
option
to
input
arbitra
ry
value
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of the
factor

B.

The setting "Maximum resistance of reinforced perimeter" affects the value of the factor
kmax. This factor is a ratio of maximum resistance of reinforced perimeter and a slab
resistance.

Consider fk;;qx according to 6.4.5(1) e The
factor
kmax is
calculat
ed
automa
tically
accordi
ng to
the slab
thickne
ss. The
calculat
ion is
based
on the
chapter
NA
2.52a
(CSN
EN
1992-
1-1 Z3)
and NA
2.130
(STN
EN
1992-
1-1
A1/NA).

Consider fky,, for double headed studs e The
value of
kma_x |S
1.9
(accord
ing to
STN EN
1992-
1-1
A1/NA).

User defined value kyqx e An
option
to
specify
arbitrar
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y value
Of kmax.

The procedures used during the analysis are described in the chapter "Punching" of the
theoretical help.

Reinforcement input
Three different types of shear reinforcement are available for the input:

¢ radial stirrups - the shear reinforcement is organized in radial rows (figure 6.22A in EN
1992-1-1)

e concentrated stirrups - - the shear reinforcement is organized in concentric rows
¢ bent-ups - shear reinforcement made of bent-up bars

The structural rules are also checked during the analysis. This control may be switched off with
the help of the setting "Check structural rules". The structural rules are described in the
theoretical part of help in the chapter "Punching - structural rules".

Two basic ways may be used for the input of the reinforcement: automatic design and manual
input. The automatic design may be run by the button "Design". Parameters of the automatic
design has to be specified in the window "Reinforcement generation", that appears after
clicking on the button. The manual input of individual rows of the reinforcement can be done
with the help of tools in the input frame. The parameters differ according to the reinforcement
type. The diameter, spacing, position of the first link leg and number of branches has to be
specified for radial stirrups. The reinforcement for other types is organized in the table, every
row means one perimeter of the reinforcement. The number of bars per one perimeter means
number of link legs in all cases. it means that number of double-sided bent-up bars for real
structure is the half of the number specified for the design. The reinforcement in the table may
be added and modified with the help of the toolbar on the left side of the table. Reinforcement
properties are organized in the window "Reinforcement edit".

Analysis

Results of the analysis are displayed in the left part of the main window. Detailed results may
be displayed using button "In detail". These results are displayed in the new window, text in
this window can be copied into clipboard using shortcut Ctr/+C and pasted into a document.
Following three situation may be the result of the analysis:

Reinforcement not possible e The maximum
punching
shear
resistance
VRd max is
exceeded for
some control
perimeter. The
slab isn't
capable to
transfer
specified
loading. The
slab thickness
or column's
perimeter has
to be
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increased.

Fail e The condition
VEd max <
VRd max is
fulfilled, slab is
able to
transfer
entered
loading. As the
condition VEg
< VRd s or
VRd.c isn't
fulfilled for
certain control
perimeter, the
shear
reinforcement
has to be
added.

Pass e The condition
VEd max <
VRd max is
fulfilled, , slab
is able to
transfer
entered
loading. Also
the condition
VEd < VRd,cs or
VRdc is
fulfilled for all
control
perimeters,
the resistance
of the detail is
OK.
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Part "Analysis"

Reinforcement edit

The parameters of the reinforcement in one row may be specified in this window. The
reinforcement is specified by the bars count and diameter and the position of the row
measured as a distance from the column edge. The number of bars means the number of steel
profiles along the whole perimeter. If the setting "Check structural rules" is switched on in
the part "Analysis", the software checks the minimum number of bars in row (required by the
maximum distance between bars).

Parameters

Diameter : III [mm]
Spading 0,250 | [m]

Construction rules

Reinforcement row spacng must be at most Min{d; 0,75 = d + bent-up length) (0,158 m)

Last reinforcement row must be placed at most at distance 1,5 = d + bent-up length (0,456 m) from
the perimeter not requiring shear reinforcement

First reinforcement row must be placed at most at distance 0,5 = d (0,079 m) from column
Tangential distance of bent-ups must be at most 2 = d (0,316 m)

|DK+ || oK + & ||
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Window "Reinforcement edit"

Reinforcement generation

The parameters of the automatic design of the reinforcement may be specified in this window.
The values, that should be respected during the automatic design, may be specified manually:

e Position of the first row
e Row spacing
¢ Reinforcement diameter

If all these parameters are specified, the software designs only humber of rows and number of
bars per every row. Limiting values according to the standard for all parameters are shown in
brackets. These values are based on structural principles.

The existing reinforcement will be automatically deleted after closing the window with the help
of the button "OK".

Reinforcement generation “
Parameters
Ise position of first row : 0,050 | [m] {0,000-0,079)
[+/] Use row spacing : 0,100 | [m] (0-0,158)

[ Juse reinforcement diameter :

Defined shear reinforcement will be deleted Cancel

Window of the reinforcement generator

Program Steel
The software "Steel" verifies steel elements according to EN 1993-1-1 and EN 1993-1-4.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Input"” of the main menu. Tools for documents printing are
organized in the window "Print and export document”, which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

Three types of particular tasks can be used in the software:

Section e Fast
analysis of

steel
Cross-
section
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with
unlimited
number of
loads.

Member e Analysis of
the whole
member
with
specified
diagrams
of internal
forces.
This type
is suitable
for the
batch
analysis in
programs
"Fin 2D" a
"Fin 3D".

Beam e Comprehe
nsive
analysis of
horizontal
beam with
unlimited
number of
supports.
Both
ultimate
and
serviceabili
ty limit
states are
considered
during
analysis.

These tasks can be added with the help of the buttons "Add section", "Add member" and
"Add beam" in the heading of the tree menu.
Main screen

Basic screen of the software contains general data of the project (identification details, design
standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The design standard including national annex can be changed in the part "Standard". These
settings are placed in the window "Standard selection", that can be launched by the button
"Edit".

Analysis and verifications used in the software are described in the theoretical part of the help.

-319-



FIN EC - User's Guide © Fine Ltd. 2016

FIM EC - Stesd [CLisenshPuilich Dostu meenidsh FiretFIN EC w4 PTidadyh Demo_ERLse] -8 n—

File Edt W=z opgl bnpai Dptiors Hdp

0w @ Rl

T aich section Gararal pramei daba

prere. 1) i Jobinarsa : Cwrs

= Cesde: M. LHa

[ Prajest

o e ]

X Gechn |4, %5

Standard
=) Edi Standard EN 1SA13-1-1, EN 15A13-1-4 {Camch Bap..
Pactoa For ntwai o druchras
Secton apeaty : g = 1,000
ction ress e whin checting stabilty | Tei = 1000
Parboraied pechon capaaty : g = 1,281
Pcizay For sbairi vhv

Sacton capadty e = 1,30
i resis Laece weheen chscting stabikty | et = 1,300
Parforaied sechion capadty T = 1,190

B crack sl

EM 1993 Coach Rep.

Main application window

Standard selection

The national annex and other properties of the design standard can be selected in this window.
The national annex "Default EC" performs the design according to the fundamental Eurocode
without any national annex. The values of partial factors yas can be specified for option "User

defined". Default values are based on the chapters 6.1 of EN 1993-1-1 and 5.1 of EN 1993-1-
4,

Partial factors are described in the theoretical part of help.
Button "Default" contains these two tools:

Adopt default e Set the default values for all parameters.

settings

Save settings as e Set entered parameters as defaults for new projects.
default
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Mational annex:

Czech Rep.

Factors for steel structures:
Section capacdity 1 1,000 | [ EM 1993-1-1-Chap.&.1
Section resistance when checking stability . 1,000 | [ EM 1993-1-1-Chap.6.1

Perforated section capadity : [<] EN 1993-1-1-Chap.6.1

Factors for stainless steel;

Section capadity . [ EN 1993-1-4 - Chap.5.1
Section resistance when checking stability ; [ EN 1993-1-4 - Chap.5.1
Perforated section capadity : [<] EN 1993-1-4-Chap.5.1

G || @l

Window "Standard selection”

Section

Task type "Section" is suitable for the fast verification of fire resistance of the steel cross-
section, that may be loaded by unlimited number of loads. General work with particular tasks
of the project (addition, manipulation) is described in the chapter "Tree menu".
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Section verification
The window contains these parts:
Parameters
The member length that is used in buckling and lateral torsional buckling verifications.
Section, Material
Following buttons are placed in this part:
Section e Input of cross-section geometry in the window "Cross-section edit".

Edit e Runs "Cross-section editor" in appropriate mode. If the cross-section isn't
specified yet, the window "Cross-section edit" is opened..

Material ¢ The steel grade can be selected in the window "Materials catalogue".
Database contains strangth grades according to EN 10025, prEN 10113 a EN
10210-1.

User ¢ Input of arbitrary values of material characteristics in the window "Material

defined editor".

The background in described in the chapters "Cross-sections" and "Material
characteristics" of the theoretical help.

Perforation, Web stiffeners

The perforation of the cross-section (caused for example by holes for connectors) and web
stiffeners may be specified in this part of the tree menu. Perforation can be entered with the
help of the button "Perforation"”, which launches the window "Perforation edit". Specified
perforation reduces the cross-sectional characteristics of the member, however, the resistance
of the cross-section may be higher, as the ultimate strength £, is used in the analysis. This
procedure is described in the part "Perforation of cross-sections" of the theoretical help.
Web stiffeners are able to increase the resistance of thin webs, where the web crippling may
appears. The spacing of stiffeners has to be specified in this case. The stiffness of these
stiffeners isn't checked. The assumption is, that the stiffness is sufficient. Perforation and
stiffeners can't be specified for built-up cross-sections.

Battens

The connection of built-up members can be specified here. The parameters of the connection
are organized in the window "Battens", that can be launched by the button "Battens".

Loads - internal forces

This part contains list of loads (combinations of internal forces and moments), that are
checked during the verification. Loads can be added in the table using buttons "Add",
"Modify" and "Remove". Table shows the most important information for each load (mainly
internal forces and result of analysis). Load properties are entered with the help of window
"Load edit".

Loads can be also imported from text or *.csv file. This feature can be used for import of large
number of loads, that were calculated with the help of another structural engineering program.
Import can be performed using window "Load import", that can be launched by button
"Import".

Calculation parameters

The slenderness verification can be switched on in this part. The maximum permitted value of
slenderness ratio has to be specified by the user. The verification is described in the part
"Slenderness verification" of the theoretical help.
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Buckling parameters

The buckling parameters can be specified in this part. The parameters are organized into two
different directions z and y and can be specified in the window "Buckling", that can be
launched by using the buttons "Buckling Z" and "Buckling Y". The main inputs (the buckling
length, end conditions, basic length) are displayed on the right side of the buttons. If the axes
y and z aren't the main axes of the cross-section (e.g. L-profiles), the buckling is considered in
directions of the main cross-sectional axes n and ¢ during the design. The buckling analysis in
directions y and z may be forced by switching off the setting "Buckling to main axes n, ¢".
The buckling parameters input is enabled only for tasks with at least one load, that contains
compressive force. The buckling analysis is described in the chapter "Buckling resistance"
and "Buckling resistance of built-up cross-sections".

LTB parameters

The parameters of lateral torsional buckling can be specified in this part. The lateral torsional
buckling may be induced by bending moments M), or M. Only lateral torsional buckling in one
direction may appear for one combination of loads. As the parameters of lateral torsional
buckling depend on the moment distribution, the parameters may differ for individual loads.
The same buckling parameters are considered for all loads as a default. The unique parameters
for individual loads may be entered after using the setting "Buckling separately for each
load". If the setting is switched on, the list box with all entered loads appears on the right side
of the setting. The buckling parameters has to be specified individually for all loads (the load
displayed in the list box is the active one for the parameters input) in this case. The
parameters are organized into two different directions z and y and can be specified in the
window "LT buckling parameters", that can be launched by using the buttons "Buckling
My" and "Buckling Mz". The main inputs (the basic length, beam and load types) are
displayed on the right side of the buttons. The parameters input is enabled only for tasks with
at least one load, that contains corresponding bending moment. The analysis of lateral
torsional buckling is described in the chapter "Bending resistance".

Results

Results of the analysis for the worst load are displayed in the right upper part of the main
window. Results consist of critical temperature and the fire resistance period.

The critical temperature is calculated as the temperature, for which the utilization of the
member is equal to 100%. The value of critical temperature is calculated using iteration
procedures. If the member fails for the temperature 20°C, this temperature is signed as a
critical one and the calculation stops. As the temperature 350°C is set as a maximum one for
members, that belong to the class 4, according to the designing standard, this temperature is
considered as a limiting value of the critical temperature for the class 4.

Detailed results for the active load in the loads table can be displayed using button "In
detail". These results are displayed in the new window, text in this window can be copied into
clipboard using shortcut Ctr/+C and pasted into a document.

Analysis is described in the theoretical part of the help.

Member

Task type "Member" is suitable for the detailed verification of the steel member, that is loaded
by unlimited number of loads. This task type is suitable mainly for the batch analysis in
programs "Fin 2D" a "Fin 3D".

The main frame of member design contains these inputs:
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Member length

Limit slenderness

The member design contains these parts:

Cross-section
Battens

Material

Internal forces
Buckling

LT buckling
Perforation
Transverse stiffeners
Analysis

Total
member
length
specified in
metres.

Option for
input of
maximum
slendernes
s ratio for
the
member.
The
verification
is
described
in the
chapter
"Slendern
ess
verificatio
n" of
theoretical
part of
help

General work with members (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of member design

Analysis

This part shows the results of structural analysis for the member. The results are displayed
with the help of utilization diagram in the workspace. Passed member is coloured by green
colour. The parts where the utilization exceeds 100% are coloured by red colour.

- 200%
- £
& g
&h 100%,

3

CE\ g

—
[N

Utilization of the member, red parts failed

The frame in the bottom part contains tools for changing the analysis method and for the work
with analysis sections (positions with detailed results).

Analysis method

Analysis method can be selected in the upper part of the input frame. The analysis style and
considered loads are selected according to the certain applied method. These options are
available:

Calculate utilization of e Display the results for the decisive load (the load with the

decisive load maximum utilization). All entered loads are considered in
this option.

Calculate envelope of e Display envelope of the maximum utilization in every point
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maximum utilizations from of the member length. All entered loads are considered in
all loads this option.
Individual loads e Show results for selected load.

The analysis have to be run by the button "Analyse" after the change of the analysis method.

[ Calculate Caloulation method: | Calculate utiization of dedsive load W

Selection of analysis method
Verification sections

Verification sections are used for display of detailed results in certain points along the member
length. These verification sections can be converted into standalone "Section" tasks, the
results can be printed using graphical outputs. The verification section is created automatically
in the position with the worst utilization, other sections can be added manually.

These tools are available for the work with sections:

Section e Converts the active section on member into standalone task of "Section" type.
All member properties (cross-section, material, internal forces, parameters of
buckling and LT buckling) are copied into the new task.

Add e Inserts a new section on member. The detailed results can be displayed for this
section. Properties of the new section have to be specified in the window "New
section for analysis".

Edit ¢ Edit of the active cross-section properties (name, coordinate).
Remov ¢ Remove the active section from the list.

e

Printin ¢ Print results for all entered sections using printing window.

g

The new section for analysis can be also added using active workspace. New section can be
added by double-click on the needed position on the member.
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Part "Analysis" of the member verification

Beam

The task type "Beam" is suitable for the comprehensive analysis of general horizontal beam.
Only single axis bending is supported in this task type.

The main frame of member design contains an input line for changing the total beam length.
The beam analysis contains these parts:

¢ Cross-section

e Battens

¢ Material

e Load

¢ Internal forces

e Buckling

e LT buckling

¢ Perforation

¢ Transverse stiffeners

e Analysis (ULS)

o Deflection (SLS)
General work with beams (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of beam analysis

Deflection (SLS)

This part of the beam design shows results of deflection verification (serviceability limit state)
along the member length. The verification is performed only for load combinations that are
dedicated to the serviceability limit state design. If there isn't any entered load combination for
serviceability limit state in the part "Load", the results aren't available. The frame in the
bottom part contains these settings for deflection verification:

1/250 - Common requirements e This limit
shall be
considere
d for
deflection
that could
impair
the
appearan
ce and
general
utility of
the
structure.

I/ - User defined requirements e User
defined
limit
specified
as span-
dependin
g value

Deflection e User
defined
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limit
specified
as an
absolute
value in
mm
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Part "Deflection (SLS) of beam design

Program Steel Fire

The software "Steel Fire" verifies fire resistance of reinforced concrete cross-sections
according to EN 1992-1-2.

User interface

The user interface consists of a main menu with toolbars in the upper part of the window, tree
menu on the left and input/display part on the right side of the window. The main menu
contains all tools and functions, which can be used during the work. The tree menu is used for
the administration of individual project tasks as well as for switching between parts of an
input. The work with the tree menu is described in the chapter "Tree menu". The tree menu
can be alternated by the part "Input" of the main menu. Tools for documents printing are
organized in the window "Print and export document”, which can be opened using the
printing icon in the toolbar "Files" or using the appropriate link in the part "File" of the main
menu.

Three types of particular tasks can be used in the software:

Section e Fast
analysis of
steel
Cross-
section
with
unlimited
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number of
loads.

Member e Analysis of
the whole
member
with
specified
diagrams
of internal
forces.
This type
is suitable
for the
batch
analysis in
programs
"Fin 2D" a
"Fin 3D".

Beam e Comprehe
nsive
analysis of
horizontal
beam with
unlimited
number of
supports.

These tasks can be added with the help of the buttons "Add section", "Add member" or
"Add beam" in the heading of the tree menu.

Main screen

Basic screen of the software contains general data of the project (identification details, design
standard).

Frame "General project data" shows data, that can be input in the window "General project
data". The window can be opened by using the button "Edit". The entered data can be used in
heading and footing of documents.

The part "Fire resistance parameters" contains an option for input of default value of fire
resistance for all tasks (sections and members) of the project. The input can be done in the
window "Fire resistance", that can be launched by using the button "Edit". The check box
"Set required fire resistance for all tasks" sets the specified fire resistance also to all
existing tasks in the project. The setting "Save as default" will set specified fire resistance as

a default for all new projects.
Fire resistance “

Default required fire resistance; 15,0 | [min]

[ |setrequired fire resistance for all tasks

[ save as default 0K Cancel

Window "Fire resistance"
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The design standard including national annex can be changed in the part "Standard". These

settings are placed in the window "Standard selection", that can be launched by the button
"Edit".

Analysis and verifications used in the software are described in the theoretical part of the help.
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Main application window

Standard selection

The national annex and other properties of the design standard can be selected in this window.
The national annex "Default EC" performs the design according to the fundamental Eurocode
without any national annex. The value of partial factor yas i can be specified for option "User
defined". Default value is based on chapter 2.3 of EN 1993-1-2.

Partial factors are described in the theoretical part of help.
Button "Default" contains these two tools:

Adopt default e Set the default values for all parameters.

settings

Save settings as e Set entered parameters as defaults for new projects.
default
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Mational annex:

Czech Rep.

Factors for steel structures:

Reliability of steel in fire

Default =

Window "Standard selection”

Section

Task type "Section" is suitable for the fast verification of fire resistance of the steel cross-
section, that may be loaded by unlimited number of loads. General work with particular tasks
of the project (addition, manipulation) is described in the chapter "Tree menu".
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The window contains these parts:

Parameters

Section verification

The member length that is used in buckling and lateral torsional buckling verifications.

Section, Material

Following buttons are placed in this part:
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Section e Input of cross-section geometry in the window "Cross-section edit".

Edit e Runs "Cross-section editor" in appropriate mode. If the cross-section isn't
specified yet, the window "Cross-section edit" is opened..

Material ¢ The steel grade can be selected in the window "Materials catalogue".
Database contains strangth grades according to EN 10025, prEN 10113 a EN

10210-1.
User e Input of arbitrary values of material characteristics in the window "Material
defined editor".

The background in described in the chapters "Cross-sections" and "Material
characteristics" of the theoretical help.

Perforation, Web stiffeners

The perforation of the cross-section (caused for example by holes for connectors) and web
stiffeners may be specified in this part of the tree menu. Perforation can be entered with the
help of the button "Perforation"”, which launches the window "Perforation edit". Specified
perforation reduces the cross-sectional characteristics of the member, however, the resistance
of the cross-section may be higher, as the ultimate strength £, is used in the analysis. This
procedure is described in the part "Perforation of cross-sections" of the theoretical help.
Web stiffeners are able to increase the resistance of thin webs, where the web crippling may
appears. The spacing of stiffeners has to be specified in this case. The stiffness of these
stiffeners isn't checked. The assumption is, that the stiffness is sufficient. Perforation and
stiffeners can't be specified for built-up cross-sections.

Battens

The connection of built-up members can be specified here. The parameters of the connection
are organized in the window "Battens", that can be launched by the button "Battens".

Fire

The temperature curve and required time of fire resistance can be specified in this part. The
value defined in the main application screen is used as a default. The calculated critical
temperature is compared with this value.

The temperature curve is used for the determination of the temperature of gas in time. The
curve may be changed in the window "Temperature curve" (button "Curve"). The
expressions that represent temperature curves are described in the chapter "Temperature
development" of theoretical help.

Fire detail

The fire protection parameters can be specified in this part. The fire resistance parameters are
organized in the window "Fire detail" that can be launched by the button "Edit".

Loads - internal forces

This part contains list of loads (combinations of internal forces and moments), that are
checked during the verification. Loads can be added in the table using buttons "Add",
"Modify" and "Remove". Table shows the most important information for each load (mainly
internal forces and result of analysis). Load properties are entered with the help of window
"Load edit".

Loads can be also imported from text or *.csv file. This feature can be used for import of large
number of loads, that were calculated with the help of another structural engineering program.
Import can be performed using window "Load import", that can be launched by button
"Import".
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Buckling parameters

The buckling parameters can be specified in this part. The parameters are organized into two
different directions z and y and can be specified in the window "Buckling", that can be
launched by using the buttons "Buckling Z" and "Buckling Y". The main inputs (the buckling
length, end conditions, basic length) are displayed on the right side of the buttons. If the axes
y and z aren't the main axes of the cross-section (e.g. L-profiles), the buckling is considered in
directions of the main cross-sectional axes n and ¢ during the design. The buckling analysis in
directions y and z may be forced by switching off the setting "Buckling to main axes n, ¢".
The buckling parameters input is enabled only for tasks with at least one load, that contains
compressive force. The buckling analysis is described in the chapter "Verification of solid
cross-sections" and "Verification of built-up cross-sections".

LTB parameters

The parameters of lateral torsional buckling can be specified in this part. The lateral torsional
buckling may be induced by bending moments M), or M. Only lateral torsional buckling in one
direction may appear for one combination of loads. As the parameters of lateral torsional
buckling depend on the moment distribution, the parameters may differ for individual loads.
The same buckling parameters are considered for all loads as a default. The unique parameters
for individual loads may be entered after using the setting "Buckling separately for each
load". If the setting is switched on, the list box with all entered loads appears on the right side
of the setting. The buckling parameters has to be specified individually for all loads (the load
displayed in the list box is the active one for the parameters input) in this case. The
parameters are organized into two different directions z and y and can be specified in the
window "LT buckling parameters", that can be launched by using the buttons "Buckling
My" and "Buckling Mz". The main inputs (the basic length, beam and load types) are
displayed on the right side of the buttons. The parameters input is enabled only for tasks with
at least one load, that contains corresponding bending moment. The analysis of lateral
torsional buckling is described in the chapter "Verification of solid cross-sections".

Results

Results of the analysis for the worst load are displayed in the right upper part of the main
window. Results consist of critical temperature and the fire resistance period.

The critical temperature is calculated as the temperature, for which the utilization of the
member is equal to 100%. The value of critical temperature is calculated using iteration
procedures. If the member fails for the temperature 20°C, this temperature is signed as a
critical one and the calculation stops. As the temperature 350°C is set as a maximum one for
members, that belong to the class 4, according to the designing standard, this temperature is
considered as a limiting value of the critical temperature for the class 4.

Detailed results for the active load in the loads table can be displayed using button "In
detail". These results are displayed in the new window, text in this window can be copied into
clipboard using shortcut Ctr/+C and pasted into a document.

Analysis is described in the theoretical part of the help.

Temperature curve

The temperature curve that is used for the determination of the temperature of gas in time
may be selected here. Following options are available:

e Standard temperature curve - nominal curve defined in EN 13501-2. This curve
describes the fully developed fire.

o External fire curve - nominal curve intended for the outside of separating external walls
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that can be exposed to fire from different parts of the facade (directly from the inside of
the corresponding fire compartment or from a compartment situated below or adjacent to
the respective external wall)

e Hydrocarbon fire curve - nominal curve for representing effects of a hydrocarbon type
fire

e Parametric temperature curve - this curve is effected by the physical parameters that
describe the conditions in the fire compartment.

The expressions that represent temperature curves are described in the chapter
"Temperature development" of theoretical help.

Temperature curve x|
Temperature curve ty | Parametrical temperature curve W
tim = 20,0 | [min]
Factor: b= 1160,00  [/mi3]]
Opening factor: 0= 0,04000 | [m1?
Fire load density: Owd = 75,00 | [M3jmd]
oK Cancel

Window "Temperature curve"”

Fire detail

This window contains a range of available fire details (style of fire protection). Details are
divided into two basic categories: unprotected ones and protected ones. The sorting according
to the number of exposed sides follows for both categories.

Unprotected cross-sections may be exposed to fire from all sides or only from three sides (in
case that the cross-section is covered from one side e.g. by a slab). Cross-sections may be
also protected by concrete slab partially (part of cross-section height is fixed with concrete).
For such cases, protected height (hp,) or exposed height (hexp) has to be specified.

There are two general types of fire protection: coatings (the thickness dp has to be specified)
and protected boxes (inputs are the thickness dp and box size). Protected details are also
differentiated according to the number of exposed sides.

Materials of a fire protection may be divided into two main categories: coatings and board
materials for protected boxes. The materials database contains wide range of items for both
categories. Any other material may be specified manually with the help of user defined
material characteristics.

Following buttons are available for the input of fire protective material:

Catalogu e« The selection of material from pre-defined database in the window "Materials
e catalogue".

User e The input of arbitrary material with the help of material characteristics in the
defined window "Material editor".
Details e The window that shows complete material characteristics of the specified
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material.

Unprotected cross-section

w%w iﬁIiﬁ
® w

Protected cross-section

wiw m

L

Fire protection :

| Catalogue | |User deﬁned| | Details |

Material : Spray-coatings - vermiculite

Material thickness dp [rm]

Box :

Width by | by cross-section

Height b, | by cross-section

Window "Fire detail"

Materials catalogue - Fire protection

This window contains the database of fire protective materials.

The complete list of material characteristics for selected material may be opened using the
"Information" button.
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Intumescent coatings

-coatings - vermiculite
Spray-coatings - perlite
Thick spray-coatings - vermiculite (perlite) and cement
Thick spray-coatings - vermiculite (perlite) and gypsum
Boards - vermiculite {perlite) and cement
Boards - silicate (caldum siicate) fibres
Boards - silicate (caldum siicate) fibres and cement
Boards - gypsum boards
Compressed fibre boards - mineral woaol, basalt wool
Regular concrete
Lightweight concrete
Tile masanry (hollow bricks)

W

Do | [ |

Window "Materials catalogue"

Material editor - Fire protection

The arbitrary material characteristics can be specified in this window. The characteristics are
described in the chapter "Temperature development" of the theoretical part of the help.

Member

Description of material

Mame: Spray-coatings - vermiculite

Characteristics of material

Spedific heat capacity Cp=

1200,0 Jjka/K

Thermal conductivity p=

0,120 W/m/K

Density o=

350,0 kg/m?

[ OK || ® Cancel |

Window "Material editor"

Task type "Member" is suitable for the detailed verification of the steel member, that is loaded
by unlimited number of loads. This task type is suitable mainly for the batch analysis in
programs "Fin 2D" a "Fin 3D".

The main frame of member design contains these inputs:

Member length

e Total
member
length
specified in
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Limit fire resistance period

Temperature curve

The member design contains these parts:

Cross-section
Battens

Material

Fire detail

Internal forces
Buckling

LT buckling
Perforation
Transverse stiffeners

Analysis

metres.

Fire
resistance
in minutes,
results in
part
"Analysis"
are
compared
with this
value.

The choice
of the
temperatur
€ curve,
that is
used for
the
determinat
ion of the
temperatur
e of gas in
time, in
the window
"Tempera
ture
curve".

General work with members (addition, manipulation) is described in the chapter "Tree menu".
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Main frame of member design

Fire detail

The fire protection parameters can be specified in this part of the tree menu. These
parameters can be specified for the whole member or can vary along the member length. In
this case, the member has to be divided into particular sectors, every sectors may contain
different parameters of fire resistance. The table contains one sector along the whole member
length as a default for every new member. This sector can be modified using button "Edit" or
by double-click on the table row. The fire resistance parameters are organized in the window
"Fire detail". More sectors can be added (button "Add") for input of different fire resistance
parameters along the member length. The new sectors are automatically added behind the
first sector according to the start coordinate called "Sector beginning". This point is
automatically considered as the end of previous sector.

The particular sectors are displayed also in the active workspace. Double-click on certain sector
launches the appropriate window for sector edit.
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Part "Fire detail” of member design

Analysis

This part shows the results of structural analysis for the member. The results are displayed
with the help of temperature diagram in the workspace. The parts where the limit fire
resistance isn't fulfilled are coloured by red colour.

@8, amin

&0,0min

1 2 3 4

Fire resistance period along the member length

The frame in the bottom part contains tools for changing the analysis method and for the work
with analysis sections (positions with detailed results).

Analysis method

The analysis method and considered loads are selected according to the certain applied
method. These options are available:

Fire resistance of decisive e Display the results for the decisive load (the load with the
load minimum value of fire resistance period). All entered loads
are considered in this option.

Envelope of minimum fire e Display envelope of the fire resistance period in every
resistance period point of the member length. All entered loads are
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Individual loads

considered in this option.

e Show results for selected load.

The analysis have to be run by the button "Analyse" after the change of the analysis method.

Verification sections

Verification sections are used for display of detailed results in certain points along the member
length. These verification sections c