Tower 8

An instruction manual for operating with the program
[Updated for Build 8572]

This guide explains only new features of the program, that is,
orders that were not in the Tower 7 program, so it is primarily
intended for users who operated in the Tower 7 program.
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1. INTRODUCTION

1.2 Program Installation

1.2.1 Local Program Installation

For users installing the new Build version, the ability to quickly install the Tower
program via an existing local or client installation has been introduced. This installation method
does not require you to enter an installation number or select a directory. The program also
allows you to skip installing Sentinel Hasp drivers and Visual Studio components. Running the
file “\Tower8\Tower8_win32_Setup.exe” if you install the 32-bit version of the program, or
the file “\Tower8\Tower8_x64_Setup.exe” if it is a 64-bit version of the program will open
the following dialogue:

]i.,il Setup - Towerd x64

Ready to Install
Setup is now ready to begin installing Towerd %64 on your computer.

Click Install to continue with the installation.

Skip installation of Sentinel Hasp drivers and Redistributable components.

Quick update of existing Local or Client installation

Install | | Cancel |

Skip installation of Sentinel Hasp drivers and Redistributable components.
By setting the check box to on, the installation allows the program to skip installing
Sentinel Hasp drivers and Visual Studio components.

Quick update of existing Local or Client Installation

Setting the check box to on will enable quick installation of the program, via an
existing local or client installation, without entering the installation number and
selecting a directory, while maintaining all existing parameters and settings and
without changing the license (approved modules and number of jobs). If there is a
need to change the content of the license (you have purchased new modules or new
jobs and received a new installation nhumber), you need to uncheck this check box to
have the opportunity to enter a new installation number.

If the program is installing for the first time, and some of the earlier versions of Tower are
installed on the computer, the configuration files created in it can be transferred to Tower 8. In
this case, after selecting the installation directory, a new dialog will appear as follows:
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Transfer of configuration files

Do you want to transfer the configuration files from a
previously installed version?

(select the version from which you transfering)

| Tower? W

In the closed list will be proposed all versions of the Tower installed on the computer. Supported
versions: Tower6, Tower6 x64, Tower7, Tower7 x64, Tower8, Tower8 x64. If you wish to keep
the configuration files, you need to select the desired version of the program from the closed list
and press the “Yes” button. After that, all the configuration files created in the selected program
will be copied to the corresponding Tower 8 folder.

Selecting the "No” button will indicate that the configuration files are not downloaded, but are
created completely new, with the default configurations.

Configuration files that appear for the first time in Tower8:

Tower.$arm - Configuration data for beam reinforcement adopting
Tower.$kke - Configuration for parameters of graphical blocks
Tower.$omp - Configuration data for favorite cross sections
Tower.$ppp - Configurations for steel design cross sections optimisation
Tower.$tsc - Configuration data of reinforcement concrete section calculator (“Cross-
section calculation” command)
Tower.$tst - Configuration data for single member stability control (timber)
Tower.$tss - Configuration data for single member stability control (steel)
Tower.$tpp - Configuration data for slab punching control calculator
Tower.$svod - File with recorded configuration of proxy entity arm mode
Tower.$dopt - Parameters of dynamic load
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2. GRAPHIC INTERFACE

2.2 Arrangement and Size of Windows for Drawing

Tower 8 program can have more than one 2D windows. Various assemblies can be
displayed at the same time: Frames, levels, auxiliary views. This feature of the program
significantly makes easy the selection of points in drawing model, as well as reviewing and
comparing the results of different parts of the model. The selection of the number and the inter-
arrangement of the 2D window is done from the dialog "Window arrangement”:

E Window arrangement X
3D 2D 30 3D 3D
2D
2D 2D 2D
Di Di D Di
sp D s s - | - s
[ retrieving of view's last zoom
2D 2D
3D D k] D |
2D 2D
2D
Disp 2D Disp Disp
L oK » Cancel

Appearance of the dialog is used to select the humber and interchange of the 2D windows

Retrieving of view's last zoom - It is possible to return to the previous zoom state when
returning to the view that was previously set in the 2D view. If the check box is set to the on
state, the view will have the previous zoom state when changing the view. If the check box is
set to off, the program will set the default view zoom.

E Window arrangement X
30 3D 3D 30
20 20
2D 2D 20
Di Di Di D
sp b 2 s 0 | n sp

[ retrieving of view's last zoom I

KDl 20 3D ED)

2D 2D
2D
Disp 20 Disp Disp

Check box that allows you to return to the output zoom view when changing assemblies

L oK N Cancel

The one 2D window is always the main one and it behaves in exactly the same way as the
program behaves when only one 2D window is selected. On the offered pictures it is specially
framed. Other 2D windows are called auxiliary. Choosing the desired number of windows is done
by clicking the mouse over the corresponding image in the dialog, after that it becomes framed
in red.
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& Window arrangement

[ retrieving of view's last zoom

kD] 20 D kD]

* coo

It has chosen three 2D windows. The big one which is also the main,
while two auxiliaries are below it.
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[l CErTEt e e
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Layout the chosen disposition of 2D windéws

In order to know which 2D window is the main one, and which is an auxiliary one, in front of the
name of the main 2D window zero is written in brackets, and in front of the name of each
auxiliary view is written its ordinal number.

AR I IR SEYEN Bt KRN0

[120 view: v_1 [+ =11 [ == 121]

NENAVATAT T

+ellsF I

b LR o )

[z vew Vi) [RIDVew VA |7
T =TI 1o 7|
. <] N N N

ey o o o 1 (7%

Marking the main and auxiliaries 2D layout
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The size of the selected windows can be changed by moving their borders with the mouse. It is
permissible to move the border that separates the 2D window from the 3D window and
Disposition, as well as the boundaries between the main and auxiliary 2D windows. In order to
change the size you need to move the mouse pointer over the desired boundaries by changing
its shape in the double arrow, then press the left mouse button and move the border to the new
position.

2 in
[ 5 RSl

+elsFE

L

i [ L
= Leipt
o (om0 g o [ev

Mov'ing the border that separates 2D windows from 3D windows and Disposition

T

Y Y e

B

, b L,

7=} L

Window size is changed by moving the bﬂoi’derl;m

Restoring the borders between the windows to the default position can be done by choosing the
“"Non widescreen monitors” command from the “Window” drop-down menu.

When you operate with more than 2D windows, the change of the current frame, level, or
auxiliary view is only displayed in the main 2D window, while the display in the auxiliary windows
is determined using the commands provided for it. To display a layout in auxiliary 2D window, it
is necessary to select it to be displayed in the main 2D window in one of the methods described
above.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



11

(0.00) v [ maovew pnfe] - [-]

= N
[ B m W] 0 °
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s | 5 [ q] v

B B ] ) = o

T. | = |
By selecting from the list of levels in the main 2D \/;}imhdow
is displayed the content of level 0.00

Behind the name of the main 2D window, there are as many control boxes as the number of
auxiliary windows, and on each of them is printed the ordinal number of the corresponding
auxiliary window. By clicking the mouse over one of these boxes, it is intended to display a
current layout from the main 2D window in the auxiliary window which ordinal nhumber is printed

on it.
'p--llll‘vdilmﬂ--t‘(ﬁbﬂ-l[’\&.nﬁ'ﬂl}hﬂ -
R Ty R @@ [ [
[0.00) v+ [mmweesFenoE] L
WVen || k|
_SI (10120 View: .00 [*[ = 111 [ =21 | [T B 3
4
o ul o o =N ¥
] | T (] [ :;
: PE [ 1 11 D
)20 View: - - 1: 1008 — — = lj
<] N7
[F H =s) f H1
i o Y S S S
= Lh.“"‘" i i 100, 030 [ femmm]/ k] B (1 |y Copyrigrtd Rademg

By clicking the mouse over the command box with the ordinal humber 2
the current layout from the main 2D window is displayed
in the corresponding auxiliary window

Another way to get a view of auxiliary windows is using commands from the drop-down menu,
which opens with the right mouse click over the name of the main 2D window. In this menu are
the names of all the auxiliary windows, and by placing a mouse pointer above one of them, a
new menu with two commands is opened: “Set the view” and “"Switch views". Using the Set
up layout command, you assign the current layout from the main 2D view to the selected
auxiliary view, and the “"Switch views” command replaces the layout of the main and the selected
auxiliary 2D view. Behind the commands are printed the ordinal numbers of the main and the
auxiliary view, and you can clearly see what will happen with the choice of that command.
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+eillsFE

b LR Yo )

Window [1] > Set the view [0] => [1]
Window [2] > Switch views [0] <==> [1],

Tt 7] 120 e 100 ]~]

.
D] T

E—8—=——d i

i. B a8

a

ER AT o o o 1 (7%

Selecting the command “Switch views [0] <==> [1]",
replacement is done between the main layout [0] and auxiliary [1]

B rOder T

B

L
(T

3 L jm] ol h o
e Dmbes
[F R e i /6 1 R

These commands are also in the drop-down menus that can be opened by right-click of the
mouse over the names of the auxiliary windows. It practically means that in the same way, the
current layout from the selected auxiliary window can be assigned to the main 2D window or
some other window, or to switch their layouts.
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Selecting the command "“Set the view [1] <==> [0]",
the layout of the auxiliary window [1] is assigned to the main layout [0]
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2.6 Drawing the Polygonal Line
2.6.5 Offset

Distance <1>:

The program remembers the last given distance and shows it in parentheses. Pressing the Enter
key on the keyboard or right-clicking will indicate the adoption of this value. The distance can
be set as well as by entering values from the keyboard or selecting two points from the drawing.
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2.9 Commands for Manipulating the Elements of
Drawings

2.9.16 Offset

With this command, the geometry of the existing linear and surface entities can be
changed by drawing lines parallel to the existing at the given distance and on the
given side, then, the final operation will be deleted. The influence is the same at
linear entities as it has been moved in the direction of the perpendicular entity to
the selected entity. In the case of superficial entities, the contour determines them,
which means that the length of lines that make up the contour are also changing.
So, all contour lines are drawn again from the inner or outer side, at a set distance,
and their new length is obtained by section with the adjacent lines of the new
contour.

P

After activating the command, the program from the command line first requires selecting an
entity that will be offset:

<0 sel.> Offset - Select (Window / <End>):

When an entity is selected it is necessary to specify the distance to which the entity will be
offset:

Distance <1>:

The program allows you to remember and quickly select the last used distance value. Clicking
on the right mouse button will indicate acceptance of the offered distance value “1”, which is in
the square bracket.

Distance can be assigned in two ways: by entering the values from the keyboard and selecting
two points from the drawings, so that their shortest distance between them determines the
offset distance. After setting the first one, the program from the command line will require to
enter the second point:

Second Point:

Finally, the point that determines the side to which the offset is made is entered:

Point on side to offset (Delete source entity / <End>):

Selecting the “"End” option while the “"Delete source Entity” option is displayed on the
command line, deletes the entities selected for offsetting. Left click on the “Delete source entity”
command line to get a new look:

Point on side to offset (Keep source entity / <End>):

Selecting the “"End” option while the “"Keep source entity” option is displayed on the command
line allows selected entities not to be deleted from the drawing after the offset is completed.
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2.10 Visibility
2.10.1 Adjusting the Visibility by Types of Elements
(Visibility)
Beam
M Description - The display of the beam description is now regulated by the check box, instead
of the switch from the previous versions. This means that both the set and the description

of the beam can be displayed at the same time.

Auxiliary level

M Layers - In this part of dialog it's possible to change the visibility and locking/unlocking the
layers both individually and simultaneously for all layers, in exactly the same way as in the
command “Layers visibility”, which is explained in detail in Chapter 3.4.6.

2.10.2 Visibility filter by entity sets

that are associated with them in the current model. This type of visibility is switched
on by choosing the “Visibility filter by entity sets” command from the “View”
drop-down menu or by the left-click of the mouse above the icon displayed. When
the command is active, this icon is embedded, that is, framed by a blue square (the
mode of displaying active icons depends on the operating system used).

@ The visibility of the drawing elements can also be determined by the data assigns

The selection of sets that will be visible or invisible will be done in the dialog “"Adjusting of
entity sets visibility filter”, which starts from the “View” drop-down menu or right-click the
icon above.

I Adjusting of entity sets visibility filter

Entities
Set |Mame | =
El [T s 5
®) slab /wall |
) Beam [+
() Area Support ¥l
() Linear Suppert [w]
Point Support
Area Load
O Linear Load [wl
Point Load
Link
[ oraw hidden sets as inactive (dimmed)
Turn on all entities and sets | |V oK | |8 Cancel |

Dialog for defining visibility by sets

In the left part of the dialog, the names of all entities whose visibility can be changed using this
command are displayed. We will note that only those entities that exist in the current model are
available. The choice of the entity is done by the left mouse click over the name, after which the
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switch that is in front of it is switched on, and in the right part of the dialog all data assigns of
the selected entity are displayed.

I Adjusting of entity sets visibility filter

e Set |Mame | g‘—
EI 1 |HOP [] 160x100x5 | v
() slab jwiall 2 |HOP [ 100x100x4 7
3 |HOP [] 200x100x4 =
s uppaort 4 |L 60x60x5 v
() Linear Support 5 |L 70x70x7 P
Point Support & |HOP [] 200x200x6.3 ™
Area Load 7 |b/d=25/35 W
() Linear Load 8 [HOP [] 50x50x3 =
Point Load g |HOP [] 40x40x3 7
= 10 |I180 "

Link
11 |HOP [] 60x60x3 7
12 |HOP [] 80x80x3 v
[ oraw hidden sets as inactive (dimmed)
| Turn on all entities and sets | |v’ 0K | |x Cancel |

In the right part of the dialog, all data sets are displayed
which are joined to beams in the current model

To the right of the name of each entity, there is a check box that can change its global visibility.
For example, if this check box is turned off for the beam entity, no beam will appear on the
screen, whether it belongs to a set that is visible or not. Changing the state of this switch also
it changes the state of the switch that adjusts the visibility of the entity in the “Visibility” dialog,
and vice versa.

EI - Clicking the mouse above this button opens the menu with the “All on” and “All off”
options, which can enable/disable all check boxes, and hence the global visibility of all entities
in the model.

In the right part of the dialog, all data sets of chosen entity are displayed The table contains
three columns:

Set column is for marking the ordinal number of the set.

Name column is for marking the description of the set. For example, at the slabs, this is its
thickness, at the beam dimensions are the dimensions of the section, and at the load
is displayed the intensity.

In the third column there are check boxes that determine the visibility of the sets.
So, if the check box is set to on, the display will display the entities that belong to
that set, and if it is turned off, it will not be displayed.
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I Adjusting of entity sets visibility filter

s Set |MName | vE
EI 1 |HOP [] 160x100x5 r
) slab fwall ™ 2 |HOP [J 100x100%4 r
(®) Beam | 3 |HOP [J 200x100x4 r
() Area Support | 4 |L 60x60x5 r
() Linear Support | 5 |L70x70x7 r

Point Support & [HOP [] 200x200x6.3
Area Load 7 |bjd=25/35 r
() Linear Load ™ & |HOP [] 50x50x3 r
Paint Load 9 [HOP [] 40x40x3 r
Link 10 |1180 r
11 |HOP [] 60x60x3 r
12 |HOP [] 80x80x3 r

[] oraw hidden sets as inactive (dimmed)
| Turn on all entities and sets | |V oK | |* Cancel |

The visibility of all sets of beams except for set 6 is turned off

D66 O

+ e l[=Er

L 3

BRI B

{6}
{6}

7=} mx aw ESEESIT TN

Only the columns belongs to set 6 are displayed on the screen

IEI - Clicking the mouse above this button in the header of the third column of the
table, the “All on”, “All off”, and “Invert selection” options menu opens. With the first
two options, all the check boxes in this column can be turned on/off, and the check
boxes are turned off/on using the “Invert selection” option.

Draw hidden sets as inactive (dimmed) - When this check box is set to on, the entities
belonging to the sets whose visibility is turned off are plotted with the parameters for plotting
inactive entities that are set in the “Settings” dialog box (3D View => Wireframe => Set Control
=> Non-active Elements).
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Turn on all entities and sets - By clicking this button, all the visibility settings in this dialog
are canceled by setting all check boxes that determine the global visibility of the entities as well

as check boxes to determine the visibility of the sets of each of these entities.

If the model is recorded after setting visibility across sets, all settings will be memorized and
loaded with this model. It means that all models can have their own visibility settings by sets.

The “Visibility filter by entity sets” command is transparent, which means it can also start when

another command is active.

2.10.3 Adjusting the Visibility by Selecting (Hiding)

K Edit Hidden

Foundations
Lattice truss
Columns
Roof

Merge

w Down

Rename

m Delete

[Joraw hidden entities as dimmed

* o

There is often a need to hide some entities that are not currently hidden in already defined
groups. For this purpose, the “Merge” button is provided, with the help of which the union of
hidden elements of one hiding group with other groups can be performed. Selecting it opens a

dialog of the following appearance:
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K Merge of hiding group (Hidden stiffening rods)

i I e

Hiding groups
Hidden stiffening rods

Foundations
Lattice truss
Columns

Roof

Fidden entities from the group (Hidden stiffening rods) will also be hidden in the selected
roups.

v e

The name of the dialogue also displays the name of the group that was selected when the
command was run. This group is specially marked in the table. In addition, the table shows all
other hiding groups that are defined for the current model. In this dialogue, groups are selected,
in order to unite their hidden elements with hidden elements from a specially marked group. The
selection of groups is done by including the check boxes located in the column to the right of

their names.

K Merge of hiding group (Hidden stiffening rods)

Hiding groups
Hidden stiffening rods

Foundations

Lattice truss

Columns

Roof

| ‘lE‘l e

Fidden entities from the group (Hidden stiffening rods) will also be hidden in the selected
roups.

By turning on the check box, to merge to the group “Hidden
stiffening rods” the group "“Lattice truss” is selected

Multiple selection of groups using the “Shift” and “Ctrl” keys is also enabled in the dialog.
Pressing the “Ctrl” key and clicking the mouse on one of the groups will select that group, while
the previously selected groups will remain selected. Clicking the mouse on a previously selected
group will exclude it from the selection. When the “Shift” key is pressed, a mouse click on a
group selects not only that group, but also all other groups in the table that are located between
the previously selected and that group.
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-

Right-clicking on the ™ = icon, located at the top of the check boxes column, will open a drop-
down list with the following options:

Turn on selected - selecting this option will activate check boxes for all selected groups from
the table.

Turn off selected - selecting this option will turn off the check boxes for all selected groups in
the table, if they were previously turned on.

F& Merge of hiding group (Hidden stiffening r

Hiding groups |vE
Hidden stiffening rods m
Foundatic

Turn on selected

Turn off selected

Roof

Fidden entities from the group (Hidden stiffening rods) will also be hidden in the selected
roups.

[v ok ||8::anoe||

The lower part of the dialog also shows a brief explanation of the result of working with this
command.

K Merge of hiding group (Hidden stiffening rods)

Hiding groups
Hidden stiffening rods

Foundations

Lattice truss

| ‘IE‘I e

Columns

Roof

Fidden entities from the group (Hidden stiffening rods) will also be hidden in the selected
roups.

If only one hiding group is selected, after activating the “OK” button, a dialogue will open in
which the name of the new group is obtained, which is obtained by merging it with the group

that is specially marked.
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s

By selecting from the list that opens by clicking on the arrow at the right end of the name entry
field or by entering a name from the keyboard, you can also specify the name of an existing
group. In this way, the existing group will be replaced with a new one, and the program will
display the corresponding message.

EE! Warning

Hiding group (Lattice truss) will be modified. Do you want to continue?

If more than one hiding group is selected, each of them will be modified, so that the hidden
entities from the specially marked group will become hidden in each of the selected groups as
well. When exiting the dialog, the program will display the appropriate message.

K& Warning

The selected hiding groups will be modified. Do you want to continue?

The most common example of using this command is when new elements are added to an
existing model. Let's suppose that new stiffening rods have been added to the model of the hall,
which should not be seen in some previously defined hiding groups, for example in those in
which only elements belonging to the roof or mezzanine structures are visible ...

+eulme
+eniEE

Stiffening rods drawn It can also be seen in the group Roof,andlt
should not be

First you need to create a group in which these rods are invisible, and then run the command
“Edit hide list”.
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B Edit Hidden

Hidden stiffening rods
Foundations

Lattice truss

Columns

Roof

iDown

ame

4

'ﬂ Delete

[Joraw hidden entities as dimmed |V oK | |* Cancel

In this dialog you should select the just created hiding group “Hidden stiffening rods” and click
on the “Merge” button. In the new dialog, all hide groups will be selected to merge.

Merge of hiding group (Hidden stiffening rods)

Hiding groups |'E
Hidden stiffening rods

Foundations

Lattice truss

Columns

Fidden entities from the group (Hidden stiffening rods) will also be hidden in the selected
roups.

[v DK||8::ancel|

Upon completion of the command, the newly added rods will no longer be seen in the selected
hide groups.
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The drawn stiffening rods are no longer visible in the ‘:Iamoof” group

Beams visibility

By selecting the command “"Beams visibility”, which is located in the drop-down
menu “Layout” or by left-clicking the mouse above the displayed icon, the visibility
of the beams is changed. When the command is active, this icon is pushed-in, i.e.
framed by a blue square (the way active icons are displayed depends on the
operating system used) and then beams will be displayed on the screen. The term
“beam” refers to all girders which inclination with the horizontal plane is less than

45°,
Columns visibility

By selecting the command “"Column visibility”, which is located in the drop-down
menu “Layout” or by left-clicking the mouse above the displayed icon, the visibility
of the columns is changed. When the command is active, this icon is pushed-in, i.e.
framed by a blue square (the way active icons are displayed depends on the
operating system used) and then columns will be displayed on the screen. The term
“column” refers to all girders which inclination with the horizontal plane is greater

than 45°.

Slabs visibility

By selecting the “Slabs visibility” command, located in the drop-down menu “Layout”
or by left-clicking the mouse above the displayed icon, the slabs visibility is changed.
When the command is active, this icon is pushed-in, e.g., framed by a blue square
(the way active icons are displayed depends on the operating system used) and then
the panels will be displayed on the screen. The term “slab” means all slabs which

inclination with the horizontal plane is less than 45°.
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2.10.7 Walls visibility

A By selecting the command “Walls visibility”, which is located in the drop-down
menu “Layout” or by left-clicking the mouse above the displayed icon, the visibility
of the walls is changed. When the command is active, this icon is pushed-in, that is,
framed by a blue square (the way active icons are displayed depends on the
operating system used) and then the walls will be displayed on the screen. The term
“wall” refers to all slabs which inclination with the horizontal plane is greater than

45°,
2.13 3D Graphic Control (menu “3D View")

2.13.1 Rotation of Isometric Presentation (Orbit)

The “Direct orbit” check box is located in the “Functionality” command dialog in the
“Other” folder (chapter 3.5.2.Functionality). When this check box is checked, the “Orbi”
command switches to direct operation mode, which means that it is practically constantly active.
In this case, the model can be rotated at any time while working with the program, by pressing
the left mouse button and moving the cursor in the desired direction of rotation. By turning on
the “Direct orbit” check box, the “Orbit” command in the menu that opens when you right-click
the mouse over the name of the 3D view becomes unavailable.

2.14 Commands for Changing the Current
Presentation in “2D View” Window
(menu “"2D View")

2.14.2 Edit view

It is possible to create a compound view from only one auxiliary view, which will project the
influences in the selected oblique plane onto the XY plane. In the “View name” edit field, the
program automatically adds the symbol “*” after the name of the auxiliary view. You can change
the name of the compound view created in this way by entering the desired text in the given
edit field.

Name | |

Level: [18.00 m] -
| | Levet 1500 m] -
| Level: 1200 m] -
| Levet 19.00 m) =
| [Level: [6.00 m] -
| Level: (300 m] -
| Level: [0.00 m] =
: Roof 1
: Roof 2 r
: Roof 3 -
& |Roof 4 =
i ame: Roof 1*

v OK N Cancel

Creating a compound view from
just one auxiliary view
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2.14.10 Transition to perpendicular view

Ly
ﬂ*

Changing the layout that is displayed in the 2D window can also be done directly
from the 2D window by clicking on the entity that belongs to the layout that is being
placed. This type of visibility is switched on by choosing the “Transition to
perpendicular view” command from the “Tools” or by the left-click of the mouse
above the icon displayed. When the command is active, this icon is embedded, that
is, framed by a blue square (the mode of displaying active icons depends on the
operating system used).

All parameters that affect the way the command operates are set in the dialog that opens with
the right mouse button above the icon displayed:

F Transition to perpendicular view

(®) Continous way
{works with pressed SHIFT key)

() One-stroke way

Active

|v‘ 0K | |¥ Cancel|

Continous way - When this switch is selected, the Shift key must be pressed to make the
command work.

One-stroke way - the command works without pressing additional buttons, but only one
change of layout can be made, after which the command is turned off. In order to make a new
change of layout, the command must be switched on again every single time. When this mode

is selected, it changes the picture of the icon that the command turns on 7],

Active - check box whose status determines whether the command is on or not.

Regardless of which mode is selected, the further running of the command is the same. First, in
the 2D window, the mouse pointer should be placed above the entity that, in addition to the
current layout, belongs to the layout that is being placed. The program displays a tool tip with
the name of that layout, and a mouse click causes it to be placed in the 2D window.
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» Fe nFEF

L

e
Level: [14.50 m

J—"
FERYS EEET IR g

The tool tip displays the name of the level where the sIaB is in section

1T B0~ P s BAEESHSEALARA M S CAE & Pmarniond ) B QI an[m -

(14301 Cl

» FHe 1EERM

eSO

e ESECITT .

Clicking the mouse above the slab in section is changed
the layout of 2D window on the level where is the slab

If the mouse arrow is placed above the cross-section of the surface entity (slab, area support)
and the current layout in the 2D window, the mouse click will set the plane to which the surface
entity belongs to a new layout. Since the slab can belong to only one level, it is not necessary
to have an assembly. In such a situation, the program in the tool tip, and later in the name of
the 2D window, prints the name of the “<no name>" as the name of the layout. If the mouse
arrow is placed above the cross-section of several surface entities with a current layout, the one
that looks at the current layout will lock the angle that deviates at least 90 degrees.

At line entities, there is a slightly different situation, since they can be at several planes
simultaneously. It is therefore necessary that the line entity belongs to some previously created
circuit assembly (frame, level, custom view). If this condition is not satisfied, tool tip will not be
displayed when setting up the mouse arrow above the entity, which means that the change of
layout by mouse click is impossible. If the mouse arrow is placed above the line entity which is
the part of a number of assembles, the one that looks at the current layout will lock the angle
that deviates at least 90 degrees.
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We will also note that the change of layout can also be performed when another command is
active.
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3. ENTERING DATA

3.1 Structure

3.1.1 Slab/Wall

set t [m] e [m]

Material

Remark

0.200 0.100

C 25/30

[ with Copy
|ﬂ- add | |ﬂ Delete | |§ Down ||4 Up |
Concrete
E- Kiyjmz ®) Thin Slabs
w=l0z | O Thick Slabs
o — Doreuey
e [ETE ] e o0
| weea [ s | v ook [ % cencl |

Appearance of a dialog box for numerical data on plates defining

Remark

Edit remark entry field for plate sets. The default remark will be displayed in the plate

set control dialog and in the set filter visibility dialog.

3.1.4 Beam

Beam Properties

Material

(==

i
g

@
>

[ Remark

v

[] with Copy

i

Al

A2 3

A3: ,mmi
I1 A

12

: [4.00006-002 | m2 2
: 33333002 |m2

:+ [ 2.5333E-004 |m4
: [ 1.3333E-004 |m4
I3: | 1.3333E-004 |m4

S | st
€ 25/30

Material E= |31E+007 Kijm2
= e o—
4= [25 Kilfme
‘ Tapered | at= | 1E-005 1jC
-m -—8 T

Basic appearance of the dialog box for defining the beam sets
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Remark Edit remark entry field for beam sets. Added remark will be displayed in the beam
sets report, in the beam sets control dialog, and in the sets filter visibility dialog.

Shaping the Cross-sections

In use - in this part of dialog is displayed the list of all sections in use in the current model.
When there is a need, each of these sections can be easily selected from the list by clicking the
mouse over its name. In this way, it is possible to avoid re-definition of the sections that are
already being used in the model. It is also very easy to create new sections similar to someone
in the list.

Rectangle 2 b=|100.00 |cm

- T-Section

i I-Section

= -4D‘UU

| Trapezaidal ! o
-0 Jon

i Triangle
| crader T T WA
d=[80.00 |em
T 100/80
el=3143em

+-Tube =
[ S
o
AL: 5600.00 cm?
e2 = 48.57 cm 12:  3546666.657 cmd

=

o
% Steel Sections %I
#- Massive cross sections

#)- Thin-wall cross sections

i Box
I3: 2575238.10 cm4

Any Open

£ Unsymmetrical I-5ection
w2: 70933.33 cm?
w3: 53019.61 cm?

o s

=
Favorites Inuse

- Mirrar bd=30/50
Sectian | asfem]| azleml]  afd] | z bjd=25/40
bjd=20/40
b/d=50/50
b/d=25/20
b/d=g0/70
b/d=40/40

50
~1 100/80

[*] @] @
The T section of b/d=100/80cm is selected from the section in use

Favorites - While operating with the program, you can add all the sections you use frequently
to your favourite section list. With one click of the mouse over its name, these sections can be
selected at any time from the list and assigned to the current set or edited to get a similar
section. This avoids the constant setting of the same sections from the beginning, and therefore
shortens the time required to define the beam sets in which they are used.

El - a button used to insert a cross section into a favorite list. The geometry of the intersecting
section must be correctly specified, otherwise the program will display the corresponding
message when attempting to insert. If the section already exists in the list, the insertion button
will be unavailable.
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Rectangle 2
b = | 100.00
1 [51 ]on
I-Section
= | 40.00
Trapezoidal t=[90 Jen
Triangle -
Crader T I @A o[ 00 Jem
Tube =
Box l d= o
Any Open U\ 3 T 100/30
Unsymmetrical I-Section el=3L43am Al: 5600.00 cm?
[#- Steel Sections & e2 = 48.57 cm 12:  3546666.67 cmd
[+ Massive cross sections 3 2575238.10 cm4
- Thin-wal cross sections %% e ———
w3: 53019.61 cm?
-
Favorites Inuse
a b/d=30/50
bfd=25/40
bfd=20/40
b/fd=50/50
bfd=25/30
bfd=80/70
bfd=40/40
T 100/30
~1100/80
i)
-] s
w0 e [pmn] | o | Dosenosmis

In the list of favorites, the T section of the dimension b/d=100/80cm is inserted
- clicking on this button deletes the selected section from the list of favorite sections.

- a button used to delete all sections from a favorites list.

Geometric characteristics of the sections - after defining a new cross section, that is, after
selecting one of the previously defined cross sections from the favorite list and cross-sections in
use, the program calculates its geometric characteristics and displays them in a dialog.

Rectangle b1 )
bi= b4 =
T secson e o -
-I-Section :
i . AT ST -
:E:Z”Igalf ! t1= n br=[40.00 | am
Tube 3
-Any Open o : ~1 100/80
-Unsymmetrical I-Section — ! = dileEmy Al: 5600.00 cm?
=
[#- Steel Sections i e % ______ | e2-48.57em 12:  4575238.11 cn4
[#-Massive cross sections m b4 13; 2575238.11 cm4
(- Thin-wall cross sections —-Ha— }-—-{ w2: 78113.82 cm?
; w3: 53019.61 cm?
— —
: Favorites Inuse
Section A3[am] A2[cm] ol Mirrar T 100/80 bjd=30/50
| | asfar]| a2 ] }.__.ISO b/d=30/50 bjd=25/40
21,43 3143 0.00 [~ ~1 100/80 bjd=20/40
by/d=50/50
T bfd=25/30
- b/d=80/70
- bfd=40/40
T 100/80
2 ~T 100/80
w |
I§
fom| || i | [if pee=at
le aaa | [ veee | [stesectons | | agmmen: | L2 dmendenines

Display geometric characteristics of an assigned section

Editing the Steel Section Library

-the geometric profile characteristics of the program can be calculated on the basis of its
dimensions so that they do not have to be set when adding new profiles or, when editing the
existing. By clicking on the button, the calculation of the geometric characteristics of the selected
profile in the table is performed.
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- By clicking this button, the calculation of the geometric characteristics is performed
simultaneously for all profiles from the selected profile group.

The data that must be given when creating the profiles are marked in white in the table, while
the geometric characteristics of the profile that the program can calculate based on the entered
dimensions in the table is marked with a special colour.

I8 Section Table - Tower

~ With oy o

IPE Profiles U Py

IPB1 Profiles —

IPB Profiles i Delete

IPBv Profiles _ A -

L Profiles - e savers

Cold Rolled [ = %
Cold Rolled [ (Sadef) Merge =

Cold Rolled L 2 i

Cold Rolled ] Square

Cold Rolled [] Rect, ename ,,\‘*

Cold Rolled [ Square (Sidenor) ¥

Cold Rolled [ Rect. (sicencr) = 1

Cold Ball=d ©

V.

Steel Sections | hiom)|  boml|  sfrm]|  tow]| rifom)|  r2fmegf Atfems)| A2em3)| A3fomd)|  Tifomd]|  12fomd]|  13[md) ~
180 80.00 4200 3.90 5.90 390 230 7.57 3.12 4.45 0.87 5.29 77.80

100 100.00 50.00 4.50 6.80 4.50 2.70 10.60 4.47 6.13 160 12.20 171.00

1120 12000 58.00 5.10 7.70 5.10 s 14 5.14 3.06 271 21.50 328.00

1140 140.00 66.00 5.70 8.60 570 3.40 18.20 792 10.28 4.32 35.20 573.00

1160 160,00 7400 5.30 5.50 5.30 se0f 2280 1006 1274 5.57 54.70 935.00

1180 180.00 82.00 6.90 10.40 6.90 4.10 27.90 1241 15.49 9.58 81.30 1450.00 =
1200 20000 S0.00 750 130 7.50 4500 3340 1492 1848 13.50 1700 2140.00

1220 220.00 98.00 8.10 12.20 8.10 4.90 39.50 12.77 2173 18.80 162.00 3060.00

1240 240.00 106.00 8.70 13.10 8.70 5.20 46.10 20.83 25.27 25.00 221.00 4250.00

1260 260.00 113.00 9.40 14.10 9.40 5.80 53.30 24.34 28.96 33.50 288.00 5740.00

1230 230.00 119.00 10.10 15.20 10.10 6.10 61.00 28.21 32.79 44.20 364.00 7590.00

1300 30000 12500 1080 1620  10.80 s50f  2.00 323 3664 5680 45100  9800.00

1320 320.00 131.00 11.50 17.30 11.50 6.90 77.70 36.75 40.85 72.50 555.00 12510.00

13490 34000 13700 1220) 1830 1220 720 s 445 4524 2040 67400 15700.00

1360 360.00 143.00 13.00 18.50 13.00 7.80 97.00 46.81 50.19 115.00 818.00 19610.00

1330 38000 14900 1370 .50 137 s20f 0700 5208 5492 14100 975.00  24010.00 v
D " b | | e | e

The geometric characteristics of the section that the program can calculate

3.1.9 Generate thin-wall section girder

from the selected thin-walled section, so that the program creates a slab of the
appropriate geometry from each segment of the given section. After running the
command, the following message appears on the command line:

5 Using this command, an entire beam, straight or curved paths can be generated
L

First point of axis (Select beam):

In addition to specifying the axis of the beam, it is also possible to select a beam, which avoids
entering the geometry of the beam with a local coordinate system, but instead uses the existing
geometry of the selected beam. By selecting the “Select beam” sub-option from the command
line, you enter the beam selection procedure:

<0 sel.> Beams - Select (Window / Polygon / Section / selection Groups / Resent selection /
<End>):

After selecting the beam, the following dialog opens:
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TIP1

TIP 2

TIP3

TIF 4

V| |4

g

FEFEEEE)

Steel
E = | 2.1E+008 kM/m2

=|0

v = kN m?

at= | IE-005 1f=c

Em = | 2. 1E+108 kM fm2

um = | 0-3

Material

[ create proxy entity

[ pelete source entity

Edit Alignment ¥ oK N Cancel

Layout of the dialog in which the parameters for generation are defined
thin-wall section girder

Delete source entity
By turning on the check box, after the generation of the thin-wall section girder, the
beam whose geometry has been taken over will be deleted.

3.1.10 Area Support

e

1.0000E+010

Y

st |[R1 Rz |R3 || Remark
- 1|+ ¥
[ with Copy
e Add g g
'ﬁ Delete

N

KR 1.0000E+010
K,R3: | 1.5000E+004

Multipliers

Y

[ Modeled with =ail half-space

Half-space soil data

W Donn N Cancel

Dialogue layout for defining sets of surface supports

Remark Field for entering Remark for surface support sets. The assigned remark will also be
displayed in the dialogue for controlling the sets of surface supports, if the check box
“display remarks” is turned on (see chapter “8.23”) and in the dialogue for setting

the visibility filters by sets.
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Surface stiffness multipliers

F& Area Support

st |R1 |R2 |R3 |Remark
LA

ol

K,R3: | 1.5000E+004

Multipliers I

[[Modeled with soil half-space

[ with Copy Half-space soil data
+ Add - g
‘ﬁ b=z W [Dovm L K N Cancel

Button for setting stiffness multipliers surface supports

Each set of surface supports can be assigned multipliers of the stiffness of the supports
independently for the static and seismic model. For this purpose, a button “Multipliers” is
provided, which activates a dialog of the following appearance:

I Support stiffness multiplier

[]use the multipliers

Static Seismics
Stiffness multiplier K,R 1 | 1.000 | | 1.000 |
Stiffness multiplier K,R2 | 1.000 | | 1.000 |
Stiffness multiplier K,R3 | 1.000 | | 1.000 |

|v oK ||ﬁ Cam:e||

The appearance of the dialogue in which they are assigned
surface stiffness multipliers

Multiplier descriptions are located in front of edit boxes where their values are set independently
for static and seismic models. The following can be specified:

- Stiffness multiplier K,R1
- Stiffness multiplier K,R2
- Stiffness multiplier K,R3

- Use the multipliers - A check box whose on state indicates that the multipliers defined in this
dialog will be applied when calculating the model.

Exiting the dialog box on the "OK” button, the program returns to the dialog for surface support
sets, and in a row with ordinal numbers, sets of surface supports that include the use of
multipliers sets a special icon to distinguish it from the others. Depending on whether the use of
multipliers for static, seismic only, or for both static and seismic models is included, three
different frames can be found in addition to the sequence number.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



FE AreaSu

[HE EEEEE K,Rl: e D
S Eal -t
o [rwmeron | - 1

' Multipliers

[Modeled with soil half-space

[ with Capy | Half-space soi data |

+ -

= a1

An icon indicating that this set is a surface support
included use of multipliers for the static model

assomeion | -] [
i comeron | B [
Sl

' Multipliers

[ IModeled with soi half-space

[ with Copy | Half-space soi data |

+ v

v o v x| % canal |

An icon indicating that this set is a surface support
involved the use of multipliers for the seismic model

1 |R2 [R3 [Remark KR1: [ 1.0000E+010 |

Vo~

i
e

K.R2:| 1.0000E+010

KR3: | 1,5000E4004

Mul 3

f

[IModeled with soil half-space

[ with Copy | Half-space sol data |
+ 0
BN o] o]

An icon indicating that this set is a surface support the use
of multipliers for both static and seismic models is included
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3.1.11 Linear Support

& Linear Support

se [R1[R2 [R3 | M| Remark
-+ 1| W
[with Copy
T
'ﬂ' EIETE 0 Belifis]
[IModeled with scil half-space
| Half-space soil data |

K,M1: | 1.0000E-+010 J
| Mgl
[sai
b= 1.000 m

Wall Properties
€ 25/30
~[E_ o
ate [ e
en [ Jou
|V oK ||8 Cancel |
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Remark Field for entering Remark for linear support sets. The assigned remark will also be
displayed in the dialogue for controlling the sets of linear supports, if the check box
“display remarks” is turned on (see chapter “8.23") and in the dialogue for setting

the visibility filters by sets.

Support stiffness multiplier

St [R1[R2 [R3 [M1 |Remark

= ¥ ¥ ¥ O

[ Modeled with soil half-space

| Half-space soil data |

[wiith Copy
a0
'ﬂ' [DElEtE W Doun

KR1:| 1.0000E+010 | [EZ]-|
KR2:| 1000084010 | (B2 -|
KR3:| 1.0000E+010 | [EZ -

K,M1: | 1.0000E+010 |
[ sail
b= 1.000 m

Wall Properties
d:[0.2
C 2530

3

m
L}

-
[
izl e
S R

3E+007 | kiyjm2

kM/m3

oat= | 1IE-005

3

Em= | 3.1E+007  |kiyjm?

um= | 0.2

[v o ||£ Canoel|

Button for setting the line stiffness multipliers

Each set of line supports can be assigned multipliers of the stiffness of the supports
independently for the static and seismic model. For this purpose, a button “Multipliers” is
provided, which activates a dialog of the following appearance:
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I8 Support stiffness multiplier

[Juse the multipliers

Stiffness multiplier K,R1
Stiffness multiplier K,R2

Stiffness multiplier K,R.3

Stiffness multiplier K,M1

Static Seismics

| 1.000 | | 1.000 |
| 1.000 | | 1.000 |
| 1.000 | | 1.000 |
| 1.000 | | 1.000 |

v o R e ]

The appearance of the dialogue in which they are assigned
stiffness multipliers of line supports
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Multiplier descriptions are located in front of edit boxes where their values are set independently
for static and seismic models. The following can be specified:

- The stiffness multiplier K,R1
- The stiffness multiplier K,R2
- The stiffness multiplier K,R3

- The stiffness multiplier K,M1

- Use the multipliers - A check box whose on state indicates that the multipliers defined in this
dialog will be applied when calculating the model.

The icons that are placed next to the ordinal numbers of the sets of line supports with the given

multipliers have the same meaning as for the sets of surface supports (see section 3.1.10).

3.1.12 Point Support

st R [Re [R3 [m1 [mz [m3
|2 T2 T

| Remark

[ with Copy
+
'ﬂ DElEE W Oonn

KR1:| 1.0000E+010 | B2 -

Column Froperties

KR2: [ 1000084010 | B~ M:mz
A2: [3.3333E002 |m2
KR3:| 1.0000E4010 | [BZ] ~| | _m
A3: [3.333E002 |m2

KM1: | 1.0000E 4010 - |
e e——n

KM2: [ 1.0000E+010 _
12: [ 13333004 |m4
K,M3: | 1.0000E+010 = b 13 1.333FE-004 4
B . m
| Multipliers | | Section |

EEEOBOOO)|

[ Modeled with soil half-space

Half-space soil data

C 25/30

v o ||S Canoel|

Dialogue layout for defining sets of point supports
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Remark Field for entering Remark for point support sets. The assigned remark will also be
displayed in the dialogue for controlling the sets of point supports, if the check box
"display remarks" is turned on (see chapter “8.23") and in the dialogue for setting
the visibility filters by sets.

Support stiffness multiplier

Column Properties
st |R1[R2 [R3 [wn M2 M3 |Remark KR1: [ Looooesow | [ - z
s R 12 2 T I I K,RZ: - . Al: | 4.0000E-002  |m?
. 2
KM1: 1.0000E+010 - 2
I1: | 2,5333E-004 m4
KM2: 1.0000E+010 - | [
12: | 1.3333E-004 m4
KM3: 1,0000E+010 -M .
s | 1333 m
€ 25/30
| Multipliers | | Section |
Eo[3Ew007  |iyme
o g Ce=a ] .
ﬂ at = | 1E-005 1feC
R2 O
[ with Copy ﬂ [ Modeled with soil half-space
“f g ™ g Half-space scil data
* R3
I e W Dovn J<:* 2D |V OK ||8 Cancel |

Button for setting point stiffness multipliers

Each set of point supports can be assigned multipliers of the stiffness of the supports
independently for the static and seismic models. For this purpose, a button “Multipliers” is
provided, which activates a dialog of the following appearance:

K& Support stiffness multiplier

[]use the multipliers
Static Seismics
Stiffness multiplier K,R 1 |1.000 | |1.ooo |
Stiffness multiplier K,R2 | 1.000 | | 1,000 |
Stiffness multiplier K,R3 |1.ono | |1.ono |
Stiffness multiplier K,M1 | 1.000 | | 1,000 |
Stiffness multiplier K,M2 |1.000 | |1.ooo |
Stiffness multiplier K,M3 | 1,000 | | 1,000 |
A

The appearance of the dialogue in which they are
assigned point stiffness multipliers

Multiplier descriptions are located in front of edit boxes where their values are set
independently for static and seismic models. The following can be specified:

- The stiffness multiplier K,R1

- The stiffness multiplier K,R2
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- The stiffness multiplier K,R3
- The stiffness multiplier K,M1
- The stiffness multiplier K,M2
- The stiffness multiplier K,M3

Use the multipliers - A check box whose on state indicates that the multipliers defined in this
dialog will be applied when calculating the model.

The icons that are placed next to the ordinal humbers of the set of point supports with the given
multipliers have the same meaning as for the sets of surface supports (see section 3.1.10).

3.1.15 Link

B Link .
set [R1 Rz [R3 [w1 (M2 |m3 | Remark | kR [ LooooE4o10 | [ -

KR3:[ L000OE+010 | B /

KM1: | 1.0000E+010 <
3

K,M2: | 1.0000E+010

KM3: | 1.0000E+010

[ with Copy
= Add

I ;ﬁ v bl oK N Cancel

Dialogue layout for defining connection sets

Remark Field for entering Remark for link sets. The assigned remark will also be displayed in
the dialogue for controlling the sets of links, if the check box “display remarks” is
turned on (see chapter "8.23") and in the dialogue for setting the visibility filters by
sets.

3.1.17 Review of cross section optimisation

The cross-section optimization process allows checking the dimensioning of the
adopted cross-sections and provides the user with the information whether it can use another
profile instead of one profile used in the construction.

By selecting the “"Review of cross section optimisation” command, located within the
“Structure” drop-down menu, which is available if the cross-section optimization process has
previously been performed in the result processing module, the user can easily and quickly find
the location and number of rods which do not satisfy the stability control or are oversized and
then replaced with new cross sections.
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Review of cross section optimisation in the data entry module

Operating with command “Review of cross section optimisation” is described in chapter 10.11,
and we will not explain it again.

3.2 Loading
3.2.1 Defining the Load Cases

If the mouse arrow is placed above the regular number of a load in the list, and the
right button is pressed, the drop-down menu with options "The load case has seismic
character” and "Dynamic type of loading” will open.

FA Load Case

No + | Name | g 4+ W
i ' |Dead load I
- |2 W |Live load -
3 W |Wind - -
4 W |Wind - X r
5 W |Wind - inside + -
= I~
The load case has seismic character
Dynamic type of loading
Type of loading
|¥ Add | |ﬂ Delete | |5mhc character of load v |
With Coy
o P ‘ Parameters of dynamic load | |8 Cancel |

The load characteristic can also be selected from the closed list below the table of load cases:
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K& Load Case
He + | Name IE * W
1 % |Dead load I~
-2 W |Live load -
3 v |Wind - Y r
4 & |Wind - X r
5 W |Wwind - inside + r
6 W |Wind - inside - —
7 Sl Dynamic load EI
Type of loading
|¥ Add | |ﬂ Delete | Static character of load
Static character of load
[ with Copy The load case has seismic character
Dynamic type of loading

Static character of load - This is the default character of the load and is automatically assigned
to each load case when creating it. If a load case has been changed by mistake, the choice of
this item from the list can restore the default value.

Dynamic type of loading - by selecting this option, the load is assigned a dynamic character,
and in front of its regular number, a special mini picture is placed to distinguish it from other
load cases. The “"Dynamic type of loading” option is only available with the “Expert” license for
the Tower program.

i + | Name | a $® W
i ' |Dead load I3
-2 W |Live load -
3 W |Wind - Y -
4 & | Wind - X Il
5 W |Wind - inside + -
W-\ &' | Wind - inside - -
i v EI
Type of loading
v fdd | [l Deere | Dynanmic type of loading vl A
With C
[with Copy | Parameters of dynamic load | |* Cancel |

A mini picture indicating that the load is the case
included dynamic character

Whenever you select such a load from the list, the "Parameters of dynamic load” button
becomes available. With its choice, a dialog opens in which all the data required for the dynamic
load calculation is obtained.
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B} Parameters of dynamic load

I TE)|  Intensity |
&

Damping

(0 Equal for all mode shapes Cc= |0.1000

Settings

Anaysis time-range 0-

s
Integration time-step 0.0100 |
Multiplier of intensity 1.000

<

| @] [@ v
Dialog where is set the data of dynamic load

In the upper left corner of the dialog there is a table defining the dynamic load. It consists three
columns:

- ordinal number
- T(s) - a column where the time moments of the dynamic load are added.
- Intensity - a column in which the intensity of the dynamic load is given at a given moment

of time. You can enter values from -1 to +1 and multiply with them all the loads that are in the
given load case.

In this way, arbitrary load behaviour can be set, such as oscillation of machines or various types
of impacts (impact of vehicles in the bridge column, etc.).

‘F Add A button that activates the new row in the table. If the check box “With Copy” is

enabled, adding a new row is done by copying all the data entered in the currently
selected row.

ﬁ Delete The button which activation throws the currently selected row from the table.

ﬁ Delete all
The button which activation removes all rows from the table.

The table can also contain content copied from another table, which greatly accelerates data
entry. Right-clicking the mouse above any cell in the table opens the drop-down menu with
options “Insert” and “"Paste in single column”.
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Parameters of dynamic load

T(s) | Intensity
0.0000__0.000000
n.inonl __0.000000

Insert
Paste in single column

Automatic time-span generation

[ with Copy ﬂ Delete all -
(=1

T e | —E
=

Damping

® ¢ =aM] +BK o= |o.zooo| B= |0.zooo|

() Equal for all mode shapes C= |0.1000

Drop down menu which is opened by right clicking of the mouse over the cell

Insert - In case that a data is copied, activating the “Insert” option will extract the copied
content into the selected cell. If more data is copied, they will be inserted in the table in the
horizontal, starting with the currently selected cell.

Paste in single column - When this option is selected, all the data is copied into one column
of the table starting with the currently selected cell.

In case there is not enough number of rows in the table, the program automatically generates
as many rows as needed to insert all the data extracted.

Automatic time-span generation - This item appears in the drop-down menu only if it opens
above the column “T (s)” and if there are at least two time moments in it. Its choice is to
automatically generate time intervals starting from the selected moment of the time, with the
generated intervals equal to the difference between the selected and the previous moment of
the time.

Sort in ascending order - Right-clicking the mouse above the column header “T (s)” opens
the drop-down menu in which this command is located. With its choice, all time moments in the
column is edited in a rising order.

Adding a sinusoid - Dynamic load can also have a sinusoidal shape. Clicking on this button
opens a dialog where all the parameters necessary for the program are set to create the desired
sinusoid based on them.
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I8! Sinusoid definition

Starting time
Step 0.0100 g
Total duration

Full cyde duration

Cyde start position %%
|

Amplitude

|V OK | |x Cancel

dialog for sinusoid defining

Starting time - the field where the moment of time is set in which starts the sinusoid.

Step - the field where the length of time interval is set. The total time of sinusoid will be divided
by the length of time interval.

Total duration - the field in which the total duration of the sinusoid is set.

Full cycle duration - the field in which the duration of a sinusoidal period is determined.
Cycle start position - the field in which the shift of the starting position of the sinusoid is set.
The entered value represents a percentage of the duration of a single period.

Amplitude - the field in which the value of the sinusoid amplitude is set.

After exiting the dialog, the program generates all the intervals of the sinusoid in which the
dynamic load functions and inserts them into the table on the basis of the set data.

E Parameters of dynamic load

T(s) | Intensity | ~
1 0.0000]  0.000000
1.000)
2 0.0100  0.031411
3 00200 0.062731
4 0.0300 0.094108
5 0.0400 0.125333
5 0.0500)  0.156434
7 0.0600  0.187331
8 0.0700)  0.218143
g 00800 0.248630
10 0.0900 0.278991
11 0.1000  0.309017
with Copy il Delete al
@ Delete ‘ ‘ Adding a sinusoid |
Damping
@®C =aM +BIK a= |0.2000 B= |0.2000
(0 Equal for all mode shapes €= |0.1000
Settings
Anaysis time-range o [400 .
Integration time-step 00100 |
Multiplier of intensity 1.000
-1.000)
4 @l® v

Oscillation of the dynamic load in sinusoid shape is set
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Damping

The program allows defining the damping in one of two ways:

C= a[M] + B[K]
Formula defines the damping. Edit fields for entering the damping coefficient become
active if the switch is set to ON:

a= Edit field to enter the damping coefficient.

B = Edit field to enter the damping coefficient.

Equal for all mode shapes
Activating this switch defines the damping that will be equal for all the tones.

C= Edit field to enter the damping.

Settings

Calculation interval of time
edit field where is set the interval of the time and it will be calculated. If the
calculating interval of time is shorter than the whole length of period of dynamic load,
program will display the following alert:

The design time interval is shorter than total length of motion record. A part of the
,! motion record beyond the design time interval will be ignored. Do you want to continue ?

[]do not ask me again.

| Yes | | Mo |

Integration time-step
the field where is set the length of time intervals, which will be used for calculation.
It's recommended to set “fine” or shorter (at lest the same) intervals than the
intervals on which is set the dynamic load, to have more precise results.

Multiplier of intensity
the edit field for entering a value that will multiply the intensity of the dynamic load.

In the lower left part of the dialog there is a list with all the dynamic loads that were previously

defined and recorded so that it could be used in other models. Any of them can be selected and
set as a current program at any time.

=l A button which activation records the given dynamic load, or records the current
state of all parameters in the dialog.

ﬁ The button which activation deletes the selected dynamic load from the list.

In the right part of the dialog, a graphic interpretation of the given dynamic load is displayed.
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B} Parameters of dynamic load

TE)|  Intensity
1 0.0000  0.000000 o
01000 1.000000 1.000 § |§
2t i |
|
|
|
|
|
|
|
[l with Copy il Delete al |
[l oeete | ‘ Adding a sinusaid | |
Damping |
) Equal for all mode shapes c- |
Settings |
Anaysis time-range 0- 5 I
Tntegration time-step s |
Multiplier of intensity [
& |D
=} (s).
]

A graphic layout of a set dynamic strike

By choosing the "OK"” command box, the program returns to the basic dialog of the command
to define load cases, and all the given data in this dialog joins the current dynamic load case.

3.2.2 Defining the Load Combinations

After selecting a basic load case, cells with ordinal numbers of all combinations that contain it
are marked with a special color.

B Load Combination

e Narme K [2 [3 [ [s

1 | 100 000|000 000 |0.00
2 AT 100 000 100 000  |0.00
3 [T 100 100|100 000 |0.00
] LV 100 000|000 100  |0.00
5 [RTRY 100000 100 100  |0.00
5 R 100 100|100 100 |0.00
7 [RY 100 000|000 000  |1.00
3 [RTRY; 100 000 100|000 |1.00
9 [RTRTRY 100 100|100 000 |1.00

[ with Copy
i3 v
Ko [Name [%]st [cost. [a o p— +
1 Dead Ioad (g) M 100 r
E Live oad [ o0 | ST
— VI a0 i e
4 Wind X ™ |10 r
s Wind v = e 0 |- mport of load-case combinations from other mod
Defzultiame: B I inortin g | DaG Combie Hon ATaM eI ERoE
| Generate combinations | |\'E Saving load-combinations at the depot |
combinations is 9

By selecting the basic load case “Live load 1” the ordinal numbers of combinations
containing it (3, 6, 9) are colored

If several basic load cases are selected, the combinations that contain all of them will be marked
with one color, and the combinations that contain just some of them, with another color.
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ombination

He Narme K [2 [3 [ [5

1 | 100 000|000 000  |0.00
2 AT 100 000|100 000  |0.00
3 [T 100 100|100 000 |0.00
] 1V 100 000|000 100  |0.00
5 [RTRY 100 000|100 100|000
5 RN 100 100|100 100 |0.00
7 Ry 100 000|000 000|100
3 [RTRY, 100 000|100 000|100
9 [RIRTRY 100 100 100|000 |1.00

[ with Copy

%
EENET . o
Dead load (g)
Always combine with W Dovn | (i DEe=

Wind X
{2 import of load-case combinations from other model
DECHae 0 L G el e o e e 2
| Generate combinations ‘ |\'E Saving load-combinations at the depot |

LR g
Only the combination with ordinal humber 9 contains both selected basic cases
load and it is marked with a darker color
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It is possible to simultaneously move several selected load combinations using the no Up” and

& Down” command fields, provided that they form a continuous set.

In the list with load combinations, names of combinations that are different than “generic” are

marked with a special color:

B Load Combination

he Name [ [z [3 [+ s [s [7 E [9 [10 [n [12 [13 [14 [
205 e IV 0,611 04511 100 100|100 100 000 000 (00D (000 000 000 (000 000 000 000 |C
29 KS 11+l v+ 0.53¢K11 100 100|100 100 000 000 (000 (000 000 000 (000 (000 000 000 |
207 11+ 1+1V+0.5000 100 100 100 100 000 000 (00D (000 000 000 (000 (000 000 000 |
208 Il 1+ V0,504 100 100 (100 100 000 000 (00D (000 000 000 (000 000 000 000 |
209 il e 1+ 0,171+ 0,55 611 100 100|100 100 000 000 (00D (000 000 000 (000 (000 000 000 |
300 el b 0,1 71+ 0,511 100 100 [100 100 000 000 (00D (000 000 000 (000 000 000 000 |
301 Tl 0,551 0,386 100 100 100 100 000 000 (000D (000 000 000 (000 (000 000 000 |
302 KS +l+ V40 5XKI+0380K 100 100 100 100 000 000 000 (000 000 000|000 000 000 000 |C
303 G+ dG+Eah+Sk 100 100 100 100 000 000 (00D (000 000 000 (000 000 000 000 |
304 G+dG+Eash+Sk+P desno+qfk+Eapd.. 100 100 100 100 100 000 000 100 100 000 (000 000 000 000 |C
305 G+dG+Eah+Sk+P levorqfirEaplev.. 100 100 100|100 000 000 100 100 000 000  |100 000 000 000  |C
306 G+dG+Eah+Sk 100 100|100 100 000 000 (000 (000 000 000 (000 (000 000 000 |

v
< >

[ with Capy
o %

" Name | %[5t [contt. [a [a Do ottt +
1 Dead load - G (g) = 100
2 Dead load - dG 100 r Al gslei e i) 0 D ‘ﬂ DElet
— T T ) it
4 T =-204C 100 r
5 Live load - LM1 char (tr.1 right) r o [ Import oflad:case combinations from other modsl
6 Live load - LM1 char (tr.1 middle) r e O DefatHirme [®  tmporting load combination from the depot. |
] Liveload - LM1 char (tr.1 1eft) C e |7 | Geneatecombimatons | | ¥ Sevigload-combinations at the depot |
8 qfk I~ 100 r
9 Live load on backfill - LMIchar (tr.1 right) o T, R e

Names of combinations that are not “generic” are marked in yellow

It is possible to restore user-defined combination names to “generic” names.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



B Load Combination x

e Name [ [z [2 [+ [s [6 [7 [2 [9 [10 [n [ [12 [12 [~

205 ol 1V .G K1+ . AS A 100 (100 [100  [100  [o00 000 (000 (000 GO0 000 000 (000 000 000 |C

N I N N o N

207 el Ml 1V 0.5 100 100 (100 (100 (000 000 (000 (000 GO0 000 000 000 000 000 |C

288 el 1V 0.5:XK11 100 100 (100 (100 (000 00D (00O (000 GO0 000 (000 000 000 000 |C

299 ol Ml IV 0.1 T 0,501 100 (100 [100 [100 |oo0 000  |o00  [000 @00 000 (000 (000 000|000 |C

300 el Ml IV 0.1 7oK+ 0. 53X 100 (100 (100 100 (000 000 (00O (000 000 000 (000 (000 000 000 |C

am ol 1V-+ 0.500€0+ 038001 1.00 1.00 00 o0 ¢

o T N N O

o -mmmmmn

304 G+dG+Eah+ Sk+P desno+qfk+Eap d.. 100 1.00 000 (000 (100 100 000 (000 (000 000 000 |C

305 G+dG+Eah+Sk+P levo+qfk+Eap lev.. 100 100 1.00 000 (100 (100 GO0 000 (100 (000 000 000 €

306 G+dG+Eshs Sk 100 (100 [100 000 (00D 000 000 0O 080 000 000 080 [T

T PR P P P - e P Y PP O
[ with Copy

o Name [#%]st. [coatt. [a [~ . * -

1 Dead load - G (g) I o0 -

2 Dead load - dG r o T o Ol pele

3 Eah oo r Dedine Sort fil Delete al

4 T = -204C 100 r

5 Live load - LM char (tr.1 right) r 10 r <12 Import of load-case combinations from other model

6 Live load - LM1 char ftr.1 middle) r o | Default Name I ®  Importing Inad combination from the depot

g Live load - LM1 char (tr.1 left) AR O S Saving load-combinations at the depot

8 afk = 100 -

9 Live load on backill - LM char (tr.1 right) rohe T, Number af posstie BT N Cancel

Default Name

Button to generate name combinations
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Button with which the program generates names with selected combinations based
on the given values of the coefficients with the basic load cases.

B Load Combination

[ [Name [ E [3 [4 [s [s [7 B E [10 [ [12 [13 [1a [~

295 e+l -+ 0,61+ 04K 1.00 1.00 1.00 100 (000 000 00O (000 000  DOD 00O (000 000 (00D C

N T N 3 R

297 el 1V 0.5 0.00 0.00

298 el V4 D550 1.00 1.00 1.00 100 (000 000 00O (000 000  DOD 00O (000 000 (D00 €

299 Tl 1+ 0,17 XK1+ 0.5 1.00 1.00 1.00 100 (000 000 (000 000 000 000 D00 [§

300 1+ -+ 0,1 7K1+ 0.5 X 1.00 1.00 1.00 100 (000 000 (000 (000 000 000 000 [§

301 ol V- 0,500 0,385 KX 1.00 1.00 1.00 100 (000 000 000 0.0 ! [§

2 I [

ws 00 Jio oo o0 oo o lom |

304 G+dG+Eah+Sk+P desno+qfk+Eap d... | 1.00 1.00 1.00 1.00 100 000 D00 1.00 100 000|000 s

305 G+dG+Eah+Sk+P levo+qfict Eap lev... | 1.00 1.00 1.00 100 (000 000 1.00 100 000 D00 1.00 [§

306 G+dG+Eah+Sk 1.00 1.00 1.00 100 (000 000 (000 000 000 000 D00 <,

= Emon e oo == ian nn wan von van wan San mn wnn aan nan n e
[Jwith Copy

ne Name [#%]st. [Coetf. [A [~ r -

1 Dead load - G (g) © 100 r

2 Dead load - dG [ T

3 Eah oo T Decine Sort [l Deleteal

4 Tr=-204C © 100 r

5 Live load - LM char (1.1 right) row <@ Import of load-case combinations from other madel

6 Live load - LM1 char (tr.1 middle) r 100 r Ef; me: = Imparting load combination from the depot

U Live load - LM1 char (tr.1 left) e O Generate combinations & Saving load-combinations at the depot

8 qfkc I~ o0 r

9 Live load on backfill - LM1char (tr.1 right) r o T o= == v oK | |® Cancel

Names of selected combinations after the command “Default Name”
were reverted to “generic”

Decline - the button by which they are cancelled, or set to the default state, all the coefficients
and combination conditions specified for load cases.
(Coefficient), “A.” (Alternatively) and the conditions “Do not combine with” and “Always combine
with” are cancelled.

Columns

\\St."

(Status),

“Coeff.”

In order to display as many columns with basic load cases as possible, the size of the dialogue
can be changed by stretching. Firstly, it is necessary to place the mouse pointer on one of the
edges of the dialogue or on one of its corners, where it will change its shape into an arrow that
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shows possible directions of stretching. When this happens, you should press the left mouse
button and stretch the dialogue to the desired position without releasing it.

3.2.3 Area Load

Load is distributed over the linear system

+ouREEmr

(S

jd L &2

s, =l /M

étretching the lower right corner changed the sizeVOf the dialogue

=
'O‘
®iln e,

CopmeE Fadmper

In addition to line entities, it is possible to select the edges of the slabs that are in the same

assembly where the load is located.

3.2.3.1 Area Load on Evolved Surfaces

Linear

This type of load can be assigned to the heap and cylinder.

O weight (@)
O Snaw (s)
() pressure (p)
O Hydrostatic
O Sail

Wind

h2=|4.00

pn1=|5.00

m

vjm?

B Arca Load

h1
=0

pn2 = 3.00

ujm?

P
pa=[m o

oK

Heap

B ArcaLoad

Weight (g)
Snow (3)
Pressure (p)

() Hydrostatic

O sail

@® Linear

hz = 8.00 m

pni=|6.00 jmz
pnz = 2.00 knjmz
pu:mfmi

Cylinder

The load is defined by providing the following data:

h1 - global Z coordinate of linear load onset.

h2 - global Z coordinate of end of linear load action.
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pnl - force intensity in the direction of normal to the surface, at the beginning of the action of
the load.

pn2 -the intensity of the force in the direction of normal to the surface, at the end of the action
of the load.

ptl -the intensity of the force in the direction of the derivative surface, at the beginning of the
action of the load.

pt2 -the intensity of the force in the direction of the derivative surface, at the end of the action
of the load.

3.2.4 Linear Load

Local Coord. System of Beam
The vector of action of the line load is placed in the direction of one of the local axes of the
beam on which the load falls. This switch will only be available if all the specified segments
of the load's polyline are on the beams, along their entire length. The direction in which
the local axes of the beam will be directed is the load vector determined in the same way
as with the option “Local Coord. System of 2D View”.

3.2.10 Moving Load

In the dialog for defining numerical data on moving load, in the section for specifying
concentrated forces, linear forces and area loads, new check boxes “Local Coord. System”
have been added.

Concentrated forces

Local Coord. System - When this check box is set to the on state, the direction of action of
the selected force is set in relation to the local coordinate system of the polyline that determines
the path of the moving load. From the moment the LKS axis check box is turned on, the
trajectories are displayed on the drawing of the given load in the right part of the dialog.

B Moving Load ®

[ Concentrated forces | @
No P [kN] | X1 [m] | ¥1 [m] | ]
1 10.00 0.00 0.00 ' ) =il
i g
o
Axis 2= Direction T i i
Axis 3= Local Coord. System
Concentrated moments Step of moveable load: [1.00 m
Linear forces
Line moments i H Save 7 ]
Area load
Reset v oK » Cancel

A concentrated force acting in the direction of the local axis 2
is given moving load paths

Everything that has been said here about concentrated forces is also valid for line forces and
surface loads.

Improvement in setting the moving load: it is allowed that two loads have the same geometry
if their vector of the direction of action is different. This applies to concentrated forces, linear
forces and area loads.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



3.2.10.2 Time history of movable loads

<0 sel.> Sab or beam - Select (Set / seCtion / <End>):

Section - the history of the impact of the mobile load can also be calculated in the set sections
on the slab. By selecting the sub-option “seCtion” from the command line, enter the section

procedure by selecting 2 points from the drawing.

First Point (<End>):

Second Point (<End>):

After setting the second point, the line program sets a section and returns to the basic command

line shape.

ChE QNG

3 Ol Babrbean - et {35 B

» [Fle LEEr

Y

CLAT

e o 4 11

Selecting this command from the “Influences” drop-down menu, within the calculation result
module, a dialog for displaying the history of the influence of the mobile load in the selected

entities opens:

EA Time history of movable loads

Tr;e set section is marked by the line which joins the ch

osen points

Type | Desc. Geometry [m] The speed of movable load
1 Beam POS 103 0,4.15,7) _
| v= | 100 mfs Influences
] slab (2.6,4.17,7) o Oxa o
3 Section (1.71,1.56,7)(1.71,6.75,7) aa z i
SR
Ovs Oz
Om1 Oxr
Omz2
["] show influences from pedestrian live load ® M3
Kten
CE: R = =1 = S|S
& k4 C 2z
: : : | -
! | ' i
1 =4 8 S|S
= EH S EH 1
max(10.00s) = 6.39 min{14.00s) = -8.23 [kNm] |V CK | |* Cancel |
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Show influences from pedestrian live load - a check box that appears in the dialog only if
there is still some load in the selected load case in addition to the moving one. This case most
often occurs when, in addition to the load from the vehicle, which is assigned as a moving one,
the pedestrian infiltration, which is assigned as surface or line load, is taken into account. When
the check box is turned off, only the history of the impact from the moving load is displayed,
and when it is switched on the influences of the pedestrian infiltration are also displayed.

Q Time histery of movable loads

Type | Desc. | Geometry [m] The speed of movable load Modal influence v
i Beam POS 103 ©0,4.15,7) _
| L v= | 100 mfs Influences
7 slab (2.6,4.17,7) O Oxd o)
3 Section (1.71,1.56,7)-(1.71,6.75,7) N x Y’
Oz Ovd (O
Ovs Oz
DML Oxr
COmz
[V15how influences from pedestrian ive load; ©wms
KN
FT A L 2 ] I
E e 3 L]

Tis),

max(10.00s) = 26,69 min(14.00s) = -8.23 [khim] [ 0.00 < 0.00 < 20.31 [kNm], 4.17s |v OK | |& Cancel |

The layout of the history of diagram of pedestrian infiltration

Influences - In the dialog, two types of influences can be displayed: “Nodal influence” and
“Derived influences”. The choice of the type of influence is done from a closed list, which is
above the part of the dialog with the names of the available influence. After each change in the
type of impact, the influences that are available in this part of the dialog are also changed.

E Time history of movable loads

4 Y
Type ‘ Desc. | Geometry [m] The speed of movable load
Beam POS 103 0,4.15,7) _
| i v= |00 mfs Influences
2 slab (2.6,4.17,7) ® o
D|
3 Section (1.71,1.56,7)41.71,6.75,7) ol e
QO Oay
Ox Qaz
Oy
O,z
Show influences from pedestrian live load A O lal y
= g EE‘S
E 4 a3
2 g EE‘S Tis)
= i s
[ max(14.00s) = 0.37 min{0.00s) = 0.00 [m / 1000] [ 0.00 [m / 1000), 38.93s |V OK ‘ |* Cancel |

The calculated influences at the set point of the beam are selected from the list

D| - absolute shift (the root of the sum of the squares of the component displacement)
v| - absolute speed

v,x - speed towards the global X axis
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v,y - speed towards the global Y axis

v,z - speed towards the global Z axis

|a| - absolute acceleration

a,x - acceleration towards the global X axis
a,y - acceleration towards the global Y axis
a,z - acceleration towards the global Z axis
t'::-nl Report

F& Time history report

Influences

[winz [vlvd ]l v Ial
vz Wzd Il [Wla,x
s vl xr W May
Ml \‘r v,y a,z
[wimz [wlzr v,z

[¥mz
[] xd

[[] Text report

Create report for all beams and columns

Block size

Rows/Columns II'

irl- Generate the entire report |

||_gj Generate the entire report |

v Ok

Text report - if this check box is set ON, the program will, in addition to the graphic blocks,
generate tables with values of influence at the certain moments of time for the selected
influences.

The mode of operation with this command is exactly the same, and when the table is selected,
the only difference is in the type of influence that can be found in the report:
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B Time history report

Influences

[wIn
Wit
[Wim

[ Text report

Create report for all sections

Block size

Rows,Columns

|E:L Generate the entire report |

|.E, Generate the entire report |

A OK

The layout of dialog for generating the history report
of influences in the sections

3.2.15 Turning walls into load

By choosing the command “Turning walls into load”, from the “Load” drop-down
,ﬂ, menu, you enter the procedure for selecting the walls that will be converted into a
load:

<0 sel.> Walls - Select (All / Window / Polygon / Section / eXtras / selection Groups / Recent
selection / Deselect / <End>):

After selecting the desired walls, a new message appears on the command line:
Delete selected walls (<No> / Yes):

By selecting the “Yes” option, the selected walls will be replaced with the appropriate line load,
while by selecting the "No” option, the selected walls will be converted into a line load without
deletion, that is, both the walls and the replacement line load will remain in the model.

3.3 Changing and Controlling the Previously
Entered Data

3.3.4 Set Control

A particularly important option in the program is the visual perception of the accuracy of the
entered numerical data, ie the possibility to visually check whether all elements of the
construction are associated with accurate sets of numerical data. The “Set Control” command
has been developed for this purpose. It can be called from the drop-down menu that opens by
right-clicking on the name of the window “3D View”, as well as from the drop-down menu
“Layout”.
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EA Set Control

Entities

®35ib [ Walt

O Eeam

O Area Support
\_Linear Support
(! Point Support
() Area Load

(O Linear Load

() Point Load

() Link:

Design (Material)
(_5lab f wall (Concrete)
(_Beam (Concrete)

|_Beam (Steel)
(_)Beam (Timber)

Options for 2D view

[]show indirect elements.

Set | Name Color | Al on |
1 |d=016m | — A | e |
2 |d=060m (Thick Slabs) I - o

| Generate Colors |

| SEL |

[+l show remarks

| pefauit

|

|H Save | |ﬂ DElete |

[p o |[% cnal |

Appearance of the dialog within the command “Set control”

show remarks
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The program allows you to set remarks for sets of plates, beams, surface, line and
point supports and connections. If this check box is set to the on state, the default
note will be displayed in the dialog and in the set control legend.

Generate a color palette

Multiple selection is enabled in the set control dialog, so that only for selected entity sets colors
will be generated. The selection is done as in all other commands, using the Shift and Ctrl keys
on the keyboard and the left mouse button.

EA Set Control

Entities

(O slab f wal

() Beam

O Area Support
\_Linear Support
(! Point Support
(®) Area Load

(O Linear Load

() Point Load

() Link:

Design (Material)
(_5lab f wall (Concrete)
(_Beam (Concrete)

(_)Beam (Steel)
(_)Beam (Timber)

Options for 2D view

[]show indirect elements.

Set | Name Color | Turn on selected |
; .00 kN!m | | —— |
3

| Generate Colors |
4

| SEL |

| efauit

|

|H Save | |ﬂ DElete |

Vo] % cancel |

Multiple selection of sets in the set control dialog

Activating the “"Generate Colors” button opens the following dialog:
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K& Generate Colors

Starting color I -

After activating the command field "OK”, the program will return to the basic appearance of the
dialog, and new colors will be generated only for selected entries from the list from the specified
palette.

B Set Control
S Set | Mame | Color | | All on ‘
i slab / wall 1 |p=-1.00 kN/m? | —
O geam - = | Al off ‘
o 2 |p=-0.66 kN/m e - v
Area Support 3
3 =-3.00 kN/m - ¥
Linear Support F 150 kN — ] | Generate Colors ‘
Point Suppart 4 |p=-1. i/ . -
(®) Area Load Set
() Linear Load
Paoint Load
Link
Design (Material)
Slab / wall (Concrete)
Beam {Concrete)
Beam (Steel)
Beam (Timber)
Options for 2D view
[ show indirect elements
|Defauit v
= Save 'ﬂ DEIEEE |V oK | |* Cancel ‘

The selected sets are associated with different shades of the color
chosen for the initial one

If one or no sets are selected in the list, using the “"All on” and “All off” command fields, you
have the option to turn all sets of a given entity on or off to display. If multiple sets of sets are
made in the dialog, then the command fields become “Turn on selected” and “"Turn off
selected” and you have the option to turn on or off to display only selected sets of a given
entity.

After selecting the command field “"OK?”, this dialog will be closed, and the selected sets of the
given entity will be painted with the appropriate colors on the screen.

The “Design (Material)” part of dialogue box contains switches that allow entities to be sorted
and displayed according to the design material used. These switches are unavailable in the data
entry module, so they will be discussed in more detail in the chapter “8.23 Set Control”.
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3.4 Commands for Entering the Elements of
Drawings other than Parts of the Structure

3.4.1 Auxiliary Axes

3.4.1.1 Defining the Axes

Regardless of the layout method, the axes are shown in the drawing in the colour of
the layer that was liquid at the time of placement. At the beginning of the command line there
is a circle symbol which colour indicates the selected fluid layer, and its change can be made

using the “Layer” command line:

O Layer 1
) Layer 2
) Layer 3
() Layer 4
() Layer 5
) Layer &
) Layer 7
(

) Layer 8

®) Mo layer

|v‘ oK ||u Cancel |

The layout of dialog for selecting the current layer

When “"No layer” is selected, the axes are not set on any layers, but are drawn in colour assigned
to them in the “Settings” dialog. Of course, the visibility of the lens will not affect the visibility
of this set of axes.

0'%» o B T

3+ @ Vet (. Move Dbt/ P,/ vt <o/ Db o/ Lo vl

The horizontal axes 5 and 8, as well as the two \‘/értivc'aml. axes,'
are drawn with the colour of the layer to which they are assigned,
while the horizontal axes 6 and 7 are not placed on one layer
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This dialogue can also be used to lock the layers, preventing accidental deletion or changing of
the auxiliary axes, which is described in detail in Chapter 3.4.2.

3.4.1.7 Current layer

The affiliation of the axis to the layer can also be changed after installation. For this
purpose, the “Current layer” option is provided, which is located on the command line while
the command for setting the auxiliary axis is started. Also, the axes in which the “No layer”
option was active when setup, can join a layer. Selecting this option on the command line a
message is displays asking the program to select all the auxiliary axes you want to change their
layers.

<0 sel.> Change of layer for vertical axes (<End>):

We will note that only currently active axes (vertical or horizontal) can be selected, as can be
seen from the text on the command line. After selecting the desired axes, clicking on the right
mouse button or choosing the option “End” from the command line, the dialog box appears as
follows:

() Layer 1
() Layer 2
() Layer 3
) Layer 4

() Layer 5

() Layer &
) Layer 7
() Layer &

(®) No layer

‘v’ oK Hx Cancel ‘

Now it is necessary to select a layer by clicking the mouse on one button where the selected
axes will be associated after the exit from the dialog. In addition to one of the offered layers,
the option "No layer” can be selected.
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3.4.2 Selecting the Layer for Drawing

&
(®) Layer 1
) Layer 2 I
':'LayerS
() Layer 4
) Layer 5 I
CLayer & _
) Layer 7 _
) Layer &
|v oK | |x Cancel |

The layout of the dialog for selecting current layer

In this dialog, locking of layer can be done, thus preventing accidental deletion or change of
entities that belong to them (auxiliary lines, texts, angles). Locking the layer does not apply to
auxiliary axes, because they have a different way of selecting, changing, and deleting from other
auxiliary entities. Single locking/unlocking of the layers is done by clicking the mouse on the
rectangle with the colour. If the layer is locked, in the right side of the rectangle the lock pad
icon will be displayed.

() Layer 4
() Layer 5

() Layer &

HEUE
m@

() Layer 7

() Layer 8

|v 0K ||x Cancel |

Clicking the mouse over rectangles with colour
Layer 2 is locked

This dialog also allows you to lock/unlock all the layers simultaneously. For this purpose, buttons
are provided that are above the part of the dialog with the colour of the layers:

IEl clicking the mouse over the button with the closed padlock icon, all layers are locked.

IEI clicking the mouse over the button with the open padlock icon, unlocking all locked layers
is done.
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(®) Layer 1 £
) Layer 2
) Layer 3 o
() Layer 4 &
) Layer 5 [ &)
O Layer & &
O Layer 7
() Layer & &
|V oK | |x Cancel |

Clicking mouse over the button IE'
all layers are lock

We will note that beside the command for setting the auxiliary entitets, locking the layers is
possible to provide by the adjusting layout command

3.4.6 Layers visibility

!‘ Using the “Layers visibility” command, the visibility of the layers can be turned off

and the locking of unlocked or unlocked layers can be locked. By selecting the
command from the drop-down menu “Auxiliary level” or by left-clicking on the icon
above, the icon will open the following dialog box:

v %]

Layer 1
Layer 2
Layer 3
Layer 4
Layer 5
Layer &6
Layer 7
Layer 8

1T :
=]

In front of the name of all the layers there are check boxes for adjusting their visibility. The
switched on check box indicates that the set layer is visible and vice versa, the excluded check
box indicates that the layer is invisible. The visibility of the layers can be changed individually -
by left-clicking the mouse over its check box and at the same time for all the layers. Turning
on/off the visibility of all the layers is done using the buttons located above the name of the
layer:

The left click of the mouse over this button turns on the visibility of all layers.

IEI The left click of the mouse over this button turns off the visibility of all layers.
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In this dialog, the locking/unlocking of the layers can be done in exactly the same way as in the
dialog that opens by choosing the “Layer” option from the command line, while commands for
setting up auxiliary lines, angles and texts are started (see section 3.4.2).

Note that any command can be started while the “Layers visibility” command is active, which
means that its display on the screen does not affect the operation of the program.

3.4.7 Item mark

3.4.7.1 Item marking
Renumeration

With this command, you can also perform the renumeration of position numbers to entities
whose position mark has been previously assigned and that have a number in the position mark.
This means that the check box “"Change begining of the range to” would be available, among the
selected entities there must be at least one that satisfied the specified conditions.

E Item marking - Beam

Item description l:l

Mumbering
[=] Indude numbering

Group co-inear

Starting number l:l

Renumeration

Range of numbers of positions of selected entities:

203 327

[ change begining of the range to

|ﬁ Delete item marks |

|v’ oK ||x Cancel |

Entities which satisfied the condition
for renumeration are selected

Range of numbers of positions of selected entities - Fields showing the start and end of
the range to which the numbers of the positions of the selected entities are assigned. The data
in these fields can not be changed, they are informational.

Change begining of the range to - When this check box is set to on, the change status
becomes available and edit field in its extension. In this edit field is set a new ordinal humber
with the position mark which has the smallest ordinal number. On the basis of it, the ordinal
number will be changed by all the other position marks of the selected entities, with the same
relationship between the new and the old humber. We will note that other data, such as position
description, will not be changed. Also, the command will not affect selected entities which
position mark does not have an ordinal number, nor those that do not have a position mark.
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I Item marking - Beam

Mumbering
Indude numbering

Group co-inear

Renumeration
Range of numbers of positions of selected entities:

203 327
Change begining of the range to 01

[ ]

|V oK ||x Cancel |

It is assumed that the new ordinal numbers of the positions
of the selected entities begin from 101 and end with 225,
i.e. each selected entity if the regular position number
is reduced by 102 (203-101 = 102)

3.5 Adjusting the Parameters Used by the Program
in its Operating ("Setup” menu)

3.5.1 Settings

- A new configuration of drawing parameters - “Standard” was made and included in the
installation.

- Several new configurations of drawing parameters for color printing have been created and
included in the installation: “Default-Colour Print”, “Black-Colour Print” and “Standard-Colour
Print”.
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E Settings

=

- e rp——
tructure
ad
inite Elements Mesh
- Aundiary level
30 View
[+ Results

[Active [2B1 | | [mactive |

Paper settings

wihite v |l save | il Delete | |4 Import |v Transfer I * Cancel

Button that allows you to copy the display parameters
from the saved configuration to the current configuration

Transfer The program allows you to copy the display parameters from a saved configuration
to the current configuration, whereby the screen parameters and the paper
parameters can be transferred independently. Selecting this button opens a dialogue
of the following appearance:

K&l Transfer of drawing parameters

The configuration from which the data is transferred

Default ~
Configuration data to be transferred

[oisplay settings

[]Paper settings

v

The configuration from which the data is transferred
List of all saved configurations from which display parameters can be copied. Using
the two check boxes "Display settings" and "Paper settings", the user determines
which parameters will be transferred from the selected configuration to the current
one.

Display settings
By setting the given check box to on, the display settings will be copied from the
selected configuration to the current configuration.
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Paper settings
By setting the given check box to on, the paper settings will be copied from the
selected configuration to the current configuration.

Appearance of the screen

In earlier versions of the program, when printing discontinuous lines, the line type was not
clearly visible on paper, due to the unadjusted size of the dashes and the spaces from which the
line was drawn up. In order to avoid this, all types of interrupted lines with dashes and spaces
of 10, 20 or 50 times bigger than the standard ones are enabled. These lines are in the lists for
the type selection marked with the text “10x”, “20x"” and “50x".

B Settings
=+ Display Layout
H Background
Ref. Point/Drag Mode | |AB1 |-—E2 | ||nactwe |
-Painter
- Select/OSNAP mark [ R
i Information N
| - Window Tite o
- Bl Aditional tes / Q
- Global Coord. System ; ]
- Structure oo
- Load ' 1
#- Finite Elements Mesh !
- Ausiliary level M2 M3 '
- 3D View | '
#-Results 1 :
1
R '
=] e | e v =

Drop-down menu for selecting the type of the line

Transparent Background
Check box that determines whether the out of domain cursor (arrow) will have a
transparent background or will be drawn filled for enhanced visibility.
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= Display Layout Display settings
Background — —
. ointer ointer
REE Point/Drag Mode ‘ ‘AB‘\ ‘ | ‘Inamwa |
A
Select /OSMAP mark
.| Color
Information _—
- Window Title 20pt = Axis Arrow Size &pt | PickSize

(- Aditional titles
&1~ Globl Coord, System
- Structure
- Load
I Finite Elements Mesh
- Auxiliary level
3D View
Results

[A Transparent Background

Paper settings

White v g save | i Delete | |& Import |9 Transfer * Cancel
“Transparent Background” check box

Quick change of font parameters

K& Multiple font property change
Font (Display - milimeter-type)

[ Imame
[]5ize - ahsolute (2.0 mm)
e
[ width
[ color
[Bold
[ 1talic
[Junderlined
|v oK | |* Cancel |

Size - absolute - when this check is turned on, all other texts are assigned the default font size
in millimeters or pixels.

Size - relative - when this check box is enabled, all other texts are assigned the default font
size in millimeters or pixels multiplied by the value entered in the edit field.

These two check boxes can not be set ON status at the same time, since they both are to change
the font size.
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Auxiliary level - Auxiliary axes

For both types of auxiliary axes, “Global axes” and “Local axes”, in the branch of the “"Distance”
trunk in the edit field "Decimal Points”, you can specify the number of decimals with which to
print the distance between the axes on the screen as well as the number of decimals with which
will print the spacing between the axes on paper when exporting the blocks.

Display Layout
Structure
Load
Firite Elements Mesh
- Auxiiary level
- Construction Lines
| El-Global Axes
i [

dinzLblmbers

=) Lo

Ordinal Numbers
Custoffi VICW
Layers
Errors
3D View
Results

2.50
2.50
2.50
2.50

[Uputstvo vHQ Save Hﬁ Delete Hf Import ‘

Edit field to enter the number of decimal places of spaces
between global onscreen auxiliaries

Section

Display Layout Display settings

Structure
Load REar
Finite Elements Mesh
Auxiliary level
3D View - -| et
= Results
Area
- Full Isolines

Values

Empty Isolines
Exizeme valy Trebuchet MS ~

" o secton
Diagrams 1
Contour 1
Ordinates 1
Diagrams 2)
Contour 2
Ordinates 2

Points for report
Relative deflection in slabs

-Reaction resultant of surface supp| | se it

Linear
Modal
Proxy entity

Design
Indirect elements [ - | Hatch

z
<
Values 7
[eom m D
- —
‘| ][ E s .
B

< >

Default v | save il Delete |4 Import | W Transfer N Cancel

Parameters for defining the appearance of
influence diagrams in arbitrary sections
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It is possible to set different parameters for one side of the diagram and different parameters
for the other side of the diagram to draw the influence diagram in arbitrary sections of the plate.
Now, in the “Section” branch of the dialog, there are special branches for defining how to draw
one side of the diagram, and special branches for drawing the other side of the diagram.

3.5.2 Functionality
Results

Show area entities extremes - this check box defines whether influence values and
corresponding symbols will be shown when displaying influences in surface entities, at the points
where the extremes are located. For the same purpose, the command “Show area entities
extremes” is provided, which is called from the drop-down menu “Values” (chapter “8.27").

Show diagram values in 3D -this check box is used to define whether numerical values will
be shown in the “3D view” window on the diagrams of the displayed influences, in both line and
surface entities. For the same purpose, the command “Show diagram values in 3D"” is provided,
which is called from the drop-down menu “Values” (chapter “8.28").

Units Scale
Language Mesh Density
3D scene llumination Owenlapping
Animation [ Results
Expart in AmCAD []Show area entities extremes

SAF Import

R []Show diagram values in 3D

[] Twa colors for isolines and legend
| [Symmetrically with respect fo zero:

Marking of full isolines

[]Constant length of for principal stress arrows
Default div. number for surface entities

Default div. number for concrete design
[#] Show coordinate axes in graphics blocks
[#] Show min/max influences for visible entities only
[+] A commen legend of multiple 2D views
Structural Analysis

Design
Show tooltips in dislogs

() Automatic answers reset oK N Cancel

<

Symmetrically with respect to zero - using this check box may require the display of full
isolines of surface entities, so that the same color refers to the same range of both positive and
negative values. The check box is only active if the "Two colors for isolines and legend”
check box is on.
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The colors to be used to display the values are selected in the “Parameters” command dialog, in
the “Results » Surface » Full isolines” branch (see chapter “3.5.1").

Other

F Functionality X

Units
Language
3D scene llumination
Animation
Export in AmCAD
SAF Import

Auto save

(O] Automatic answers reset

Scale
Mesh Density
Owerlapping
Results
Structural Analysis
Design

Show tooltips in dialogs

Other

Direct Orbit

»

Cancel

Direct Orbit - When this check box is set to the checked state, the “Orbit” command (chapter
2.13.1) switches to direct operation mode, which means that it is practically constantly active.
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3.5.3 Toolbars

|Top side toolbar W | |Data Input v ‘
File A k#HBoundary conditions {PEdit Surface
¥ |Structure W il save As lezsiage Construction
¥  Supports % Release ELcad Case
¥ Load %‘?Ediﬁng of influence releases ﬁLuad Combination
% | Modfy -,}! Bypassing &Resuhﬁtnt of the load [Data Input]
@Project Description iLoad Converter
¥ |30 Carrecton = I Link. é Support Displacement
[¥ |Undo/Redo EExpcrt of model into Tower 7 ffslab Temperature
v (?’Impcrt ]ifEeam Temperature
¥ st okt DXF Import A»ﬂ}(\al strain
[¥ |Load Case ,EDXF Export E--Moving Load
EI [V | Speed change of LC | we IFC Import [ Moving Load Control
E‘ & | vsbiity o 0 Exit (Alt+F4) EBime history of movable loads [Data Input]
] Database of massive and thin-wall cross sections Z Influence Line
|1h Add | ‘m Delete | ﬁGenerah& thin-wall section girder “=Prestressing
2Ahuut [>-anchor
A ew EI & Half-space soil data [Data Input] !_;L_fPrestress Losses
= Open { »sphere __:Jcin Contours
I save EI / cone L Divide Contours
W= Tunnel & Change LCS
E‘ & Helix ;‘gndjusting of entity sets vighility filter
(P Existing Surface L§/Edit Hidden
EI < m >

Icons size Width of the Load case combo box
s " :

Icons size - A closed list used to increase the size of the icons and the status bar of the program
so that all the data on it is visible on high resolution monitors. Three values can be selected,
100%, 150% and 200%. After the value changes, the program will issue a notification that it is
necessary to restart it in order for the new size to be applied.

[

EFLI Br D

s b ] i [ |[1 Coppapit g

The default icon size is 100%
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Icon size resized to 200%

Load Case Selection Field Width - A slider that adjusts the closed list width to select the current
load case.

3.6 Commands for Operating with Data Files

3.6.5 Export of model into Tower 7

With this command, the current state of the model can be recorded in a new file that
has the format of Tower 7. It is important to note that only a file with the extension “*.twp” is
recorded. It stores data of construction and load, more precisely data that is created in the “Data
Input” module. In addition to the structure itself, a finite element network is also stored if it is
generated. This practically means that the results and project documentation can not be
transmitted in Tower 7, but only the input model.

By choosing the "Export of model into Tower 7” command from the drop-down menu of the
“File” menu, the following dialog opens:

A Saving in Tower 7 file format

Lookin | | | Example T8 v ol mr Resuta : Not Existing
Name - Date modified Type |~
m 2.2.twp 20/11/2018 11:38 Tower
m 2.10.2.twp 20/09/2018 10:53 Tower | =
E2.14.10wp 26/11/201810:36  Tower
[EERp T 21/09/2018 13:36 Tower
Elz.2.1.twp 26/11/201815:22  Tower
El2.21atwp 27/11/2018 02:42 Tower
[E]3.2.10.2.twp 26/09/201809:40  Tower -
(&340 twp 27/11/201803:47  Tower s .
Ela41atwp 29/10/201809:45  Tower Location: -
E34600p 28/09/2013 1446 Tower S
[E24.6 twrTeptwp 28/09/2018 14:37 Tower v
m 347 akwp 27/11/2018 13:41 Tower
E5.2.10wp 01/10/201810:28  Tower |~
< m >
File Name | v ‘ | Save |
File Type |Tower 7 (“twp) w ‘ | Cancel |

File Type - a field that shows that the model is exported to the Tower 7 file format.
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File Name - edit field in which the name of the new file is assigned where the current state of
the input file of the model will be recorded. The program automatically creates the name of the
new file by adding the “_twr7exp” extension to the current file name and offering it to this field.
Of course, a completely arbitrary name can also be entered in the edit field.

Save - clicking this button, the dialog is closed and a completely new file with the given name
is created.

3.6.7 Importing the Drawings from AutoCAD (DXF Import)

K DXF Import
Layer | Type of structure
BEAM MNone hd
PLATE None ~|
AREASUPPORT None ~|

@ Layer
(") Color

1ACU=1 m ~

x oo

There is a closed list for picking a measurement units used when importing drawings from DXF
format. It defines the unit of measure for length in the Tower which corresponds to one AutoCAD
unit (ACU) from the DXF drawing.

3.6.10 IFC Export

Using the “IFC Export” command, the geometry of the model created in Tower can
be exported to IFC format. Also, a finite element mesh generated for a given model in the Tower
program can be exported. This command is still in the development phase, so perfect results
cannot be expected in all situations.

Selecting the command from the drop-down menu “File » Export” opens the following dialogue:

K IFC Export (in development)

| D:\Example T8\Example.ifc | =
Entities Type of export
Slabs Entities
Beams [IrEM

% o

IFC Export Settings Dialogue
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The edit box specifies the file name as well as its position on the disk. This information can also
be specified using the standard “Windows"” file capture dialog box, which is opened by activating

the command field ® =
Entities

In this part of the dialogue, the entities are selected to be reported in IFC format. Only beams,
only slabs or both beams and slabs can be exported.

Slabs - when this check box is turned on in IFC format all beams from the current model will be
exported.

Beams - when this check box is turned on in IFC format all beams from the current model will
be exported.

Structural elements (slabs, walls, beams and columns) exported in IFC format are associated
with data related to volumes, surfaces, materials and cross-sections.

Type of export

Part of the dialog in which it is chosen whether to export entities (slabs, beams) or to export a
finite element mesh. The check boxes shown work as switches, so only one of them can be set
to the on state.

Entities - when this check box is included in the IFC format, the entities (slabs, beams) selected
in the left part of the dialogue are exported.

FEM -when this check box is included in the IFC format the finite element mesh is exported. If
the network is not generated a check box will be unavailable.

After exiting the dialogue, the program exports the selected entities and displays the
corresponding message:

Saving IFC file has completed succesfully.

3.6.11 SAF Import

By importing and exporting models in SAF format (Structural Analysis Format), the
program “Tower” allows communication with other programs that are used for the calculation of
structures. SAF was created on the initiative of “"Nemetschek Group” and currently SCIA,
Graphisoft, Allplan, RISA, FRILO, Strusoft, AxisVM, Dlubal, Sofistik, SCAD, LIRA land, Radimpex
and IDEA StatiCa participate in the initiative. Exporting a model in SAF format from one program,
allows its import into another program, which easily exchanges models between different
programs for the calculation of structures.

Selecting the "SAF Import” command, located in the “File » Import” drop-down menu, opens
a dialogue identical to the dialogue that opens when selecting the “"Open” command (see chapter
“3.6.2"):
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K& SAF Import
Look in | Example T8 v| [ W
% Name Date modified Type
) @Example.xlsx 21.4.2021.12:19 Microsoft
Quickaccess g g ample2 s 30.3.2021, 09:14 Microsoft
- @Example‘l xlsx 30.3.2021. 0%:11 Microsoft
Desktop
"
Libraries
This PC
¢ ,
MNetwork
Filz Mame | V| E Open i
File Type XLEX file (" xlsx) ~ Cancel

Dialogue layout for importing SAF format models

The only difference is that only files with the extension “* .xlsx” or “* .xIs” are now displayed in
the dialogue.

Since SAF must have a minimum of capabilities from all programs that use it, and as modeling
in one program may have some capabilities that other programs do not, by activating the "Open”

button, the program will control all elements and loads in model and in the dialogue that then
opens issue the appropriate notices:

F SAF Import

Import from SAF was successful.

The cross section could not be determined. The default cross section is used [PO27]: CS4

<
%

Notification after SAF import

In this dialogue, the program will display notifications if some structural element or load from a
model recorded in SAF format from another program could not be imported into the Tower
program. At the end of each message line, the program prints an entity ID or label, which will

be displayed in the note, so that the user can easily find the desired entity and modify it as
needed.

As SAF is still in development, its improvement will reduce the number of possible differences
between the programs that use it, and thus provide better mutual communication.
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3.6.12 SAF Export

By importing and exporting models in SAF format (Structural Analysis Format), the
program “Tower” allows communication with other programs that are used for the analysis of
structures. SAF was created on the initiative of “Nemetschek Group” and currently SCIA,
Graphisoft, Allplan, RISA, FRILO, Strusoft, AxisVM, Dlubal, Sofistik, SCAD, LIRA land, Radimpex
and IDEA StatiCa participate in the initiative. Exporting a model in SAF format from one program,
allows its import into another program, which easily exchanges models between different
programs for the calculation of structures.

Selecting the “SAF Export” command, located in the “File » Export” drop-down menu, opens
the following dialogue:

K& SAF Export x

| D:'\Example Ta\Example. xlsx | Lj

SAF - Structural Analysis Format (www.saf.guide) Version 2.00

Direct SAF import and export is currently supported by these applications:
SCIA Engineer, AxisWM, FEM-Desiagn, ArchiCAD, RISA 3D, Tower.

Units

m [cm, mm] ~ W  OK »N  Cancel

Dialogue for exporting models to SAF format

The edit field specifies the file name as well as its location on disk. This information can also be
specified using the standard “Windows"” file capture dialog, which is opened by activating the
command field * = ",

From the closed list, the measurement units that will be used when exporting the model are
selected.

Since SAF must have a minimum of capabilities from all programs that use it, and as modeling
in one program may have some capabilities that other programs do not, by activating the "OK”
button, the program will control all elements and loads in the model and in the dialog that then
opens issue the appropriate notices:

A SAF Export X

Export to SAF was successful.

Export of openings in surface load is not supported [PO41]: I1d:720

hat OK

Notice that SAF does not support the export of openings in surface loads

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



74

In this dialog, the program will display notifications if any structural element or load from the
model created in the “Tower” program could not be saved in SAF.

As SAF is still in development, its improvement will reduce the number of possible differences
between the programs that use it, and thus provide better mutual communication.
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5. Stability Design

5.2 Discovery of instability of the model

Using the “"Discovery of instability” command, the analysis of the model with one
load case is carried out by loading each node of the structure with the forces and moments of a
small and randomly selected intensity and checking whether there are large deformations in it
or is it labile.

Selecting this command from the pull-down menu "“Stability” opens a dialog of the following

layout:
K Discovery of instability

() Seismic model

Real distribution of masses

|v‘ oK ||X Cancel |

Static model - if this switch is selected, the check will be performed on a static model.

Seismic model - the selection of this switch indicates that the check will be performed on a
seismic model. Also, with its selection, the "Disposal of masses and parameters for seismic
analysis” button becomes available, by which the parameters for defining the seismic model
can be changed. Clicking on this button opens the dialog box of the following layout:
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K Disposal of masses and parameters for seismic analysis

() Real distribution of masses gi?;:ssllgirgg?ﬂml slabs to bending multiplicator
® Masses arouped in the selected celings levels:
tpicator a5 500 e
MName | z[m] ‘

1 |roof ‘ B3 Stiffness of vertical walls to bending multiplicator
2 |ps1 39.95 v (range 1.0 -0.001)
3|10 floor %72 ¢
4 |afioor 332 [ _ —
E 5 floar 30.00 7 .;)gal s‘ang?ﬁss of vertical walls multiplicator (range
& |7 floor 26,86 [v
7 |6 floor 2363 [
& |5 floor 0.9 [F Stiffness of vertical columns to bending multiplicator
—— (range 1.0 -0.001)

g |4 floor 17.17 |¥

10 |3 fioor 13.94 [7

11 |2 floor 10.71 [ Auial stiffness of vertical columns multiplicator
— (range 1.0 -0.001)

12 |1 floor 748 W

13 |o 425 [y

14 |1 0.00 Supports stiffness multiplicator (range: == 1.0)
15 |-2 -3ET [

15 |TP .67 [

[w] Walls - mutual interaction zone with perpendicular wals

Effective conjuction zone width

]

xd

| Setall | | Remove all ‘ |V oK ||* Cancel ‘

The layout of the dialog where advanced options are defined
seismic analysis

Operating with this dialog is described in detail in the command for calculating the modal analysis
(see Chapter 6.1 for Tower 7), so we will not explain it here again.

All the seismic parameters analysis that are set in this dialog are displayed to the right of the

button it calls.

() Static model

(®) Seismic model

& Y

il | Masses grouped in the selected ceilings levels

fl | Slabs - reduction of bending stiffness: 0,250
) i | Walls - reduction of bending stiffness: 0. 500

Disposal of masses and W | 1y tiplier for support stifness: 10000,000

parameters for seismic | )l conjuction zone effect : 6,000 x d
analysis

E\. >

|V oK ||* Cancel |

Part of the dialog where the parameters are displayed
seismic analysis

By clicking the "OK” button, the dialog box closes and the calculation of the instability calculation
according to the given parameters is performed. Upon completion of the analysis, the program
will display a notification whether it has found nodes with large deformations or not:

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



77

Detected nodes with large deformation.
oy [Static model]

? . There are no nodes with large deformations.

[Seismic model]

These messages also indicate the fact whether the analysis was done with a static or a seismic
model.

5.2.1 The review of instability of the model

A review of nodes with large deformations is done using the “Instability control
review” command. By selecting it from the drop-down menu “Stability”, all nodes in which large
deformations were found are marked with a red circle.

P

(SR

(3

00T ESECTHT IR R

Marking nodes with large deformations in the model

i o i Bomares soes= 110

At the same time the following dialog is opened:
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= Instability control review

MNodes with large deformations

127 -Yd

126 -¥d,¥r,¥r,Zr
129 - Yd Xr,Yr,Zr
130 -d

124 -Yd

125 -d

117 - %, Zr

123 -¥r,2r

Animation

This dialog is modal, which means it will remain on the screen while other commands from the
network generation module are started. It can be turned off by re-selecting the command or by
clicking the “x” button. In the upper part of the dialog, the numbers of all nodes in which large
deformations were found are shown. Behind each number, the signs of the found deformations
(Xp, Yp, Zp, Xr, Yr and Zr) are also printed. By clicking the mouse over one of them in the lower

part of the dialog will appear a list with the names of all layouts in the model to which the
selected node belongs.

= Instability control review

MNodes with large deformations

~
126 -¥d,¥r,¥r,Zr

129 - Yd Xr,Yr,Zr

130 -d

124 -Yd

125 -d

117 - %, Zr

Animation

In the lower part of dialog are shown all layouts
to which the chosen node 127 belongs.

Clicking the mouse over the name of the eager look it will be shown in the 2D window.
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0

i) ) &
o j
E Instability control review °
Nodes with large deformations s
~
126 -Yd, Xr,Yr,Zr -
129 -Yd,Xr,Yr,2Zr - )
130-Yd =

124-vd
125 -Yd
117 - Xr, 2r

| 123 -xr.2r

i

i o o 1 1

Clicking the mouse over the name in the list, the frame H_6
is selected for view in the 2D window

Note that the chosen node is layouted on the drawing with the symbol which is bigger than

Animation - selecting this command box opens a dialog where the animation of detected
deformations is displayed in the model:

B3 Animation of model instability

ommeBEQ

Q2

X

PATA:
/N
W2

/N
2

ANVAY
Pres

Dialog for animation layout

Operating with this dialog is exactly the same as with the animation dialog for the current tone
of the modal analysis (see section 6.5).

The command for displaying large-deformed nodes can also be called from the data entry module
by selecting from the “Tools” menu. In this way, very quickly in the model can find nodes with
large deformations, in order to detect and remove the cause of their appearance. Note that when
invoking the command in the data entry module, the button for displaying animation will be

unavailable.
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6. MODAL ANALYSIS

6.1 Calculation

Masses grouped in the selected ceiling levels

With this method of grouping, the program automatically assigns masses from vertical elements
of the construction (walls, columns) to the selected ceilings. The program enables limiting the

horizontal displacement of masses, so that it does not exceed the set value:

FA Disposal of masses and parameters for seismic analysis

(O Real distribution of masses

| Setall | | Remove all |

r@ Masses grouped in the selected ceilings levels
Horizontal mass displacement is limited <= m
e,
MName | z[m] | | [
1 | 18.00 v 1.000
2 15.00 v 1.000
3 12.00 v 1.000
4 9.00 v 1.000
5 6.00 v 1.000
6 300 W 1.000
7 0.00 v 1.000

?g?g:sigi?gzolr;ml slabs to bending multiplicator
tpicntor (g Lo 0000
?g?g:sigi\aelrohb?}l walls to bending multiplicator
il)ga_l Eh(%nﬁss of vertical walls multiplicator {range
?rifrfﬂg:silgiubelhhb?; columns to bending multiplicator
?:;i:lgzﬁme_sglggi}erﬁal columns multiplicator
Supports stiffness multiplicator (range: == 1.0)

[]walls - mutual interaction zone with perpendicular wals

Effective conjuction zone width 5 wd

v o ||£ Canoel|

The part of the dialog where the horizontal movement of masses is limited

Horizontal mass displacement is limited

By turning on the check box, an edit field becomes available, in which the length of
the maximum horizontal displacement of the mass can be set. A mass that does not
belong to the selected level on which the masses are grouped cannot be moved more
than the specified horizontal displacement of the mass. Masses that should move
more than the permitted displacement are not moved, which makes it possible to

group masses even on sloping ceilings (roofs).
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"~ Display of masses when the hor o w_lmeispIay of masses when Iimiti‘ﬁgmtml:léﬁ

ISispIay of masses when the horizontal
movement of the masses is not limited horizontal displacement of masses is set
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7. CALCULATING THE MODEL

7.3 Calculation Methods

K Structural Analysi

Theary

(®) Theory I Seismic analysis

(O Theory IT ECS (EN 1998) -
Settings

[IMeutralize torsion in all beams inside the harizontal Slabs.

[JDo not apply support stiffness multipliers in the seismic
calculation

[v o ||% Canoel|

Layout of the dialog box within the model calculation command
Do not apply support stiffness multipliers in the seismic calculation - as the name
suggests, when this check box is enabled, the support stiffness multipliers specified for the

seismic model are not used in the seismic calculation. In this way, their use is limited only to
the calculation of modal analysis.

7.3.4 Seismic Analysis

7.3.4.1 EUROCODE

F& ECS (EN 1998)

Impaortance factor: m{y=1.2) ~ Lower bound factor for design spectrum:
Buildings whose seismic resistance is of importance in view Percentage of viscous dampi Coc): o
e - ping £ (€QC) [ ]
consequences assodated with a collapse, e.g. schools,
assembly halls, cultural institutions etc.

Type of spectrum Accidental torsion effects
1 Th(s) Te(s) Td(s) avgfag
[ Take into account
(ESE R CECHN RN B E R ES _ _ .
Acddental torsional effects ei=+ 0.05 x Li
|1 pefault ECa) vl @ Tl

Name Angle o[®] ko ke, o0+ 90° kz q Type of spectrum

|+ Add ||'ﬂl Delete | The level of foundation Zd=n1

[[] create seismic SRS5 combinations after the analysis

[ Create seismic linear combinations after the analysis

[JImport load combinations from the depot after the analysis |V e | |* Cancel |

Appearance of the dialog box for seismic analysis
in accordance with EC8 (EN 1998)
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Type of spectrum

avg/ag A parameter to define the type of spectrum, where:
avg -design ground acceleration for vertical seismic analysis
ag - engineered ground acceleration

F& ECS (EN 1998)

Importance factor: I (y=1.2) ~ Lower bound factor for design spectrum:
Buildings whose seismic resistance is of importance in view Percentage of viscous dampi coc): L™
of the tag ping £ (CQC) :
consequences assodated with a collapse, e.g. schools,
assembly halls, cultural institutions etc.

Type of spectrum Accidental torsion effects
5 Th{s) Te(s) Td(5) avgfag
|1 ||015 | |04 | |2 ||l | [ Take into account
Accdental torsional effects ei=% xLi
|1 (DefauitEca) v @ |

Name Angle o] ko k, o +90° kz q Type of spectrum

|+ Add | |'ﬁ Delete | The level of foundation Zd = m

P
[] create seismic SR55 combinations after the analysis

[[]create seismic linear combinations after the analysis

[J1Import load combinations from the depot after the analysis hat OK | |* Cancel |

Create SRSS combination after the analysis

When this check box is turned on, after budget the program will automatically make
an SRSS combination of seismic load cases.

Create seismic linear combinations after the analysis
When this check box is on, after the calculation the program will automatically make
two seismic linear combinations according to EC8 EN 4.3.5.5.1, point 3:

E = Eedx“ +” 0-3Eedy
E = 0-3Eedx“ +” Eedy

Import load combinations from the depot after the analysis -
This check box is only available if there are load combinations in the repository. When
set to On, after budgeting, the program will load combinations from storage. In this
way, combinations containing SRSS seismic load cases that would otherwise be
deleted after re-seismic calculation can be automatically saved. All you need to do is
save them to storage before budgeting.

The level of foundation Zd
Edit field for setting the level of foundation. This data is used when generating a
report for the approximate value of the base shear forces at a given level.
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7.3.4.2 EUROCODE (Lateral forces method)

This type of analysis can be applied to buildings which response does not depend
essentially on higher inherent oscillations. This requirement will certainly be fulfilled in buildings
that meet the regularity requirement in height. Also, in order for this type of analysis to be used,
it is necessary that the building has a basic period of oscillation T; in two main directions that is
smaller than:

where T. is set by the definition of an elastic spectrum.

."fk. oy i
2551
S
|

Ty ¢ I'p T
The seismic vibration force Fy for each main direction is determined by:
F,=54(Ty)-m-A

where is:
Sd4(T1) - ordinate of the project spectrum.

T1 - the basic period of oscillation of the building for the translational inherent form in the
considered direction.

m - the total mass of the building above the foundation or above the rigid base.

A - a correction factor of 0.85 if the building has more than two floors and if T1 < 2Tc¢ or
1.0 in other cases.

Horizontal forces along the ceilings are calculated with an approximation that the horizontal
displacements linearly increase in height:
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Z: I
e 1 I
F =F  ——
Z’zi-mj

where z; and z; are masses height m;, m; above the level of seismic force (ie above the
foundation).

This regulation is based on the method of equivalent static forces, so it is not necessary to carry
out a modal analysis. Selecting this seismic analysis option opens a dialog of the following layout:

FE? ECB (EM 1998) (Lateral forces method)

Sol category: Ratioag/o:
Importance factor: Lower bound factor for design spectrum:
Buildings of miner importance for public safety, e.g. Percentage of viscous dampi COC): o
agricultural t2g ping £ (CQC) IZI
buildings, etc.
Type of spectrum Accidental torsion effects
5 Th(s) Tcls) Td(s)
[ Take into account
v Jofoss | fes |2 |
Accidental torsional effects ei=+ xLi
|1 pefault Ecs) v]

Mame Angle a.[%] T Type of spectrum

|'i' Add ||ﬂ Delehe| 7d- [o.00 o |V oK ||8 ::ama|

The layout of the dialog for seismic analysis by Eurocode (Method of lateral forces)

In the upper part of the dialog are parameters which define the type of soil, the type of
construction, the type of spectrum, etc., while the list in the lower part of the dialog sets the
direction of earthquake activity.

T - column where the oscillation period of the structure is set for the direction of the earthquake.
An arbitrary value can be entered. If a previous modal analysis has been performed, the right
mouse click over the cells in this column will open a list from which one of the calculated periods
of oscillation of the structure can be selected:
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Sol category: Rato 2g/g:
Importance factor: Lower bound factor for design spectrum:
g;:_li”ﬁjr‘:r minor importance for public safety, e.g. Percentage of viscous damping  {CQC): I:I Y
buildings, etc.
Type of spectrum Accidental torsion effects
5 Th(s) Te(S) Td(s)
[] Take into account
ES O CECHN o X N N
Accddental torsional effects g = i: % Li
|1 (Default EC8) vl @
Name | Angle c.[%] T q Type of spectru
1 0.00 0.000 ¥ 2.000 1(DefoultECS -
0.792071 (1.26251 Hz)
0.484812 (2.06265 Hz)
0.262078 (3.81566 Hz)
[+ ad | [l Deere | 4= [o.00 m v o |[® cane |

Clicking on the right mouse button within the column “T” opens
the drop-down menu for selecting calculated periods of oscillation

86

The meaning of all other parameters in the dialog is the same as for the Eurocod seismic analysis
based on a multimodal analysis of the structure (see chapter 7.3.4.1).

7.3.4.4 Swiss Regulations (SIA)

The Swiss seismic regulation is harmonized with the changes of SIA 261 - 2020.

7.3.4.6 Direct dynamic analysis

Recording and grouping of earthquake records

In the lower left part of the dialog, there is a list of all previously recorded earthquake records.
Any of them can be selected from the list and used to analyse the direct dynamic analysis of the

current model.
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E& Direct dynamic analysis

Type of record Units
|Record of accelerations v [ms2 vl
T | xmisd) | vims2) | zimisd) |
1 0.0000| 0.005082 0.011697 0.010006
2 00100 0.0136%  0.031674  0.027045
3 0.0200 0.018742 0.045027 0.039352
7 00300 0.017871  0.042552)  0.033741
5 0.0400 0.01509¢ 0.042428 0.024075
5 00500 0.016293  0.054615  0.024303
7 0.0600 0.018766 0.060722 0.026356
s 00700 0.009217  0.033484  0.005105
] 0.0800 -0.008542 -0.014973 -0.030842 ‘ “
‘.l ‘ H I
vk

Damping
@® ¢ =a[M +BIK] a= |0.2000 p= [0.2000

(Z Equal for all mode shapes €= |0.1000

Settings

Anaysis time-range 0- s
Integration time-step E I
Angle of X drection . EH
Multplier of intensity
Visibility
| _Jor e JEE TR e -

The list with the records of earthquakes

Since a large number of earthquake records are used for direct dynamic analysis,
they can be assigned to different groups at the time of recording, all for the sake of
later easier search. By choosing from this list for the current one you can set any of
the previously created groups, as well as the “<All Groups>" item. The list of
earthquake records shows only the earthquakes associated with the current group.
When “<All Groups>" is selected, in the list of earthquake all earthquakes are
recorded, regardless which groups are associated from. Then, behind their name, the
group name is also written between the characters “<” and “>".

The button is used to record all the parameters that define the earthquake record.
Its choice opens a dialog of the following layout:

| ARMENIA, SPITAK 1988 v |
| 5-7 Rihter v |
|V oK | |x Cancel |

In the top edit field, the name of the earthquake record is set, while in the lower task
the group to which it will be associated is assigned. A completely new name of the
earthquake record or group can be set, or one of the names in the list that can be
opened by clicking the mouse above the arrows located at the right ends of these
edit fields can be selected.

A button which activation from the list deletes the current earthquake saved.
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7.3.4.7 Italian Regulations (NTC 2018)

The calculation of seismic forces according to Italian standards is also based on multi-
modal analysis. Selecting this seismic calculation option opens the dialog box of the following
layout.

B NTC 2018

e A Type of spectrum
ol
Importance factor: I(Cu=0.7) ~
Buildings of minor importance for public safety, e.g.
agricultural Tc*: 0.25
buildings, etc.
Limit state: S0 v
Topographic category: - | o | @ m

Accidental torsion effects

spectrum: [] Take into account

Accidental torsional effects e =% 0.05 xLi

T1
Lower bound factor for design

Percentage of viscous damping
(cook

Name Angle o] ko ke, oL+ 00° kz q Type of spectrum

[ add  [fl] Delete |

[ Create seismic SRSS combinations after the analysis

[[]Create seismic linear combinations after the analysis

[]import load combinations from the depot after the analysis |v L | |* Cancel |

Layout of the dialog box for seismic calculation
according to Italian regulations (NTC 2018)

Soil category

There are 5 basic soil categories (A, B, C D and E) and based on the selected category, values
of parameters FO and Tc *, as well as the ratio of design acceleration and ground gravity
acceleration, the coefficients Ss and Cc are calculated.

Importance factor

There are also four classes of significance of objects that define the significance coefficient Cu -
class I (0.7), class II (1.0), class III (1.5) and class IV (2.0).

The minimum nominal service life of a structure (Vn) depends on the type of structure. Vn = 10
years for temporary structures, Vn = 50 years for structures of ordinary significance, and Vn =
100 years for structures of greater significance.

The reference period is the product of these two values:

Vr =Vn * Cu

Topographic category

There are 4 topographic categories (T1, T2, T3 and T4) and based on that, the topographic
coefficient of increase of St.
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Type of spectrum

The parameters FO and Tc* depend on the geographical location of the object and on the
probability of exceeding in the reference time period (Pvr) and are taken from public sources. In
the Tower program, they are entered as input data.

In Italy there are 4 limit states - 2 are limit states of usability (SLO, SLD), and 2 are limit states
of bearing capacity (SLV, SLC).

Each of the states defines the value of Pvr - the probability of exceeding in the reference return
period.

Pvr - probability of exceeding in the reference return period
SLO 81%
SLD 63%
SLV 10%
SLC 5%

Depending on the class of significance (class I, class II, class III and class 1V), it is prescribed
for how many limit states the calculation must be performed. Each of the spectra of these limit
states has different parameters ag, FO and Tc *, because these values depend on both the
location and the Pvr.

Based on previously determined data, spectrum functions are also determined.

The function of the elastic spectrum for horizontal actions is given as:

T 1 (. T
0<T<T S. M=a,-Sn-FE | —+—+|1-=
’ i L nEl T
Te=T<Tc S. (T)=a,-S-n-F,
T.-<T<T . \ !TC‘
c= D S. (T)=a,-S'nF, - TI
- (T. T, )
TDET SE{T):ag-S.q.FU.‘_C DJ

2

\

The function of the elastic spectrum for vertical actions is given as:

T 1 ( T)
0<T<T, S, (T)=a_-S-1-F,-|—+ |1——‘
) Iz nEl T
Tp=<T<Te S. (T)=a,-S:n-F,
| ‘ | (T
TcsT<Tp S, (T)zag'S'W'E—"T]
(T. T, )
T,<T S.. (T):ag.s.n.ﬁ_.\ o

\
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The meaning of all other parameters in the dialogue is the same as in the seismic calculation

according to EUROCOD (Chapter 7.3.4.1).

7.3.4.8 Seismic calculation of models with nonlinear elements

Seismic calculation is enabled for models that contain elements with nonlinear

behavior.

F Structural Analysis - Nonlinear

[Meutralize torsion in all beams inside the horizontal Slabs.

Do not apply support stiffmess multipliers in the seismic
calculation

Parameters of nondinear analysis
Maximal number of iterations

Reduction quotient for one iteration

Tolerated stress exceeding in member
Tolerated stress overflow in surface supports
Tolerated force overflow in point supports
Tolerated moment overflow in point supports
Tolerated force overflow in linear supports

Tolerated moment overflow in linear supparts

Parameter of incrementally-terative processs (elasto-plastic analysis)

=

Theory

(®) Theory I Seismic analysis

(") Theory II ECB8 (EM 1998) (Lateral forces method) ~
Settings

WPa

L00 |k

En

1.00 kNrnjm

0.05

Check box for inclusion of seismic calculation
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Seismic calculation - In order for this check box to be available, it is necessary to add two
empty load cases for each of the directions of the earthquake for which the seismic calculation
will be performed in the dialog of the “Load Case” command (chapter 3.2.1), at the very end of
the list of loads. If accidental torsional effects are also taken into account during the seismic
calculation, instead of two, four empty load cases must be specified for each of the directions of
the earthquake. Also, to all of these load cases must be assigned a seismic character.

I Load Case
Ho + | Name | g . U
- (1 Dead load ™2
2 ¥ |Live load r w Oowr
al e —
L 0
(E £
L £l
o |m]
Type of loading
|+ i | |ﬁ e | |The|oad case has seismic character v|
With C
o e

Four load cases are given, 2 for x and 2 for y the direction
of the earthquake and all are assigned a seismic character

& Load Case
o + | Name - L]
=+ 11 Dead load
2 v | Live load Do
- i

Type of loading
|+ Add | IE Delete | |The load case has seismic character ~ |
With C
AU PEremetens ohdimemiso=s

When random torsional effects are taken into account,
four are given blank seismic load cases for each earthquake direction

Non-linear seismic calculation can only be carried out for regulations based on the equivalent
static load method or the lateral forces method.
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Example 1:

Let's say that the seismic calculation is performed for two earthquake directions and that we
called them Sx and Sy in the dialog for defining the seismic calculation data. If accidental
torsional effects are not taken into account, it is necessary to add four empty load cases, two
for each of the directions of the earthquake, to the “Load cases” command dialog (chapter 3.2.1)
at the very end of the list, and to assign a seismic character. Regardless of what names you
have assigned to these load cases, the program will map and rename them as follows during the
calculation:

1 case to Sx - seismic influences with a positive sign for the x direction of
earthquake action

2 case to Sx (-) - seismic influences with a negative sign for the x direction of the
earthquake action

3 case to Sy - seismic influences with a positive sign for the y direction of
earthquake action

4 case to Sy (-) - seismic influences ith a negative sign for the y direction of the

earthquake action

Example 2:

If random torsional effects are taken into account, it is necessary to add eight empty load cases
for the same example in the “Load cases” command dialog, four for each of the directions of the
earthquake. The program will map and rename them as follows during calculation:

1 case to Sx (+e) (+) - seismic influences with a positive sign for the x direction of the
earthquake action and a positive (“left”) eccentricity

2 case to Sx (+e) (-) - seismic influences with a negative sign for the x direction of the
earthquake action and a positive (“left”) eccentricity

3 case to Sx (-e) (+) - seismic influences with a positive sign for the x direction of the
earthquake action and a negative (“right”) eccentricity

4 case to Sx (-e) (-) - seismic influences with a negative sign for the x direction of the
earthquake action and a negative (“right”) eccentricity

5 case to Sy (+e) (+) - seismic influences with a positive sign for the y direction of the
earthquake action and a positive (“left”) eccentricity

6 case to Sy (+e) (-) - seismic influences with a negative sign for the y direction of the
earthquake action and a positive (“left”) eccentricity

7 case to Sy (-e) (+) - seismic influences with a positive sign for the y direction of the
earthquake action and a negative (“right”) eccentricity

8 case to Sy (-e) (-) - seismic influences with a negative sign for the y direction of the

earthquake action and a negative (“right”) eccentricity

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



93

8. POST-PROCESSING

8.1 Purpose and Description of Module Operation

The review of the results

The analysis results are displayed in the “2D view” window. Since the program can have more
2D windows, and in each of them can be installed arbitrarily selected parts of the structure
(frames, levels, auxiliary views), it means that at the same time, the results can be displayed in
different layouts.

[ Tormer - 50 bt Buier 81 - s Eition - (D2 Tk L2wp)
3 Vi D Mol e hkmyd T Sabe Vi  bode
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______ |f
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&
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=
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> .
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1 T =
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e
— .
i i
=
X
S b
.
mn
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—
L T
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e <Dt Sect B Sl Loyt s /St /S |

Simultaneous display of beam influences in three different Iayodfél -

Quick choice of influences

The influences that occur when starting the command can be subsequently changed by using
command line options, a quick selection list, or through the field of the influence names
appearing in the lower right corner of the main 2D window.

At the moment of launching the appropriate command for displaying the influence, the lower
right of the main 2D window displays the fields in which the influences can be changed quickly.
On each of these fields, the name of the influence is printed, and by clicking the mouse through
it, it will be displayed on the screen.
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As in the case of a closed list, the fields for a quick selection of influences can be used in the
presentation of all types of influences: static influence in all elements of the structure, influence
in the gearbox, the results of the dimensioning of concrete slabs and concrete beams. Regarding
that, a number of influences can be displayed for some entities, due to limited space for quick
selection, only the names of the most commonly used names will be available. Other influences
can be selected from the dialog that opens with the “Layout ...” field. This way of choosing the
influence is the most transparent and fastest to use.

In case that influences in the slab or surface support are displayed, for the envelope load case,
the fields "Max +” and “"Max -" will also be available, the selection of which defines whether
isolines will be drawn for maximum positive or maximum negative influences.

alER sRnEs

>+ 0

HHAE S5

Influence quick selection fields

In the “Tower” it is possible to print nhumerical values of the influences on the diagrams of line
entities, as well as the values of isolines of surface entities that are displayed in the window “3D
view”. The display of these values is defined by the check box “Show diagram values in 3D",
which is located in the dialogue box of the command “Functionality”, in the file “Results”
(chapter “3.5.2 Functionality”). For the same purpose, the command “Show diagram values
in 3D" is provided, which is called from the drop-down menu “Values” (chapter "8.28").
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8.2 Selecting the Current Load Case

8.2.1 Creating seismic combinations

Within the “Load cases” command, it is possible to create seismic load combinations.
By selecting the “Seismic combinations” command field, a dialog with the following
appearance opens:

MO MName |4 Ur | |¥ — ‘
1 Dead load (g) |i B | |ﬂ e ‘
2 Live load

—
4 Sy In the case of changing the combinations, the dimensioning results will

be deleted.

[V o | %

Layout of the dialog for creating seismic combinations

Type Column in which from a closed list for each of the seismic combinations you can
choose the method of calculating the value of the combination of seismic actions:
“"SRSS"” or "LIN".

E Seismic combinations

LN

Mo Name |4 U | |i pd |
1 D.ead load (g) |$ Down | |ﬂ Delete |
2 Live load

3 o fi] Deleteal
4 Sy In the case of changing the combinations, the dimensioning results will

be deleted.

Vv o ] % concel |

List for choosing the method of calculating the value of combining seismic actions
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Creation of “linear” seismic combinations

This kind of the combination of seismic actions allows the creation of seismic combinations in
accordance with EC8 EN 4.3.5.5.1, point 3:

E = Epqx"+ " 0.3E.q,

E =03Ecq"“ + " Eeay
This method of combining seeks the highest possible value when adding up the absolute values
of the influence of the ingredients, with one of them having a multiplier of 1.0, and all others
0.3. It is necessary to create two linear seismic combinations.
The linear seismic combination is defined by selecting the method of calculating the value of the

combination of seismic actions “"LIN” in the “Type” column, and then in the columns that have
the same serial number as the load cases that enter the combination, assign a multiplier.

F Seismic combinations

HE MName |Type |1 |2 |3 |4
5 LIN: 111+ 0.3V |LIN LI0.00 0.00 1.00 0.30
6 LIN: 0.3xll1+1V LIN ~10.00 0.00 0.30 1.00

Ne Name + W
1 Dead load (g) W Do | il Deete
2 Live load

—r
4 Sy In the case of changing the combinations, the dimensioning results wil

be deleted.

[v o ||8 Cancel‘

By assigning the multiplier to the third and fourth
load case, two linear seismic combinations were created

A special case is the creation of linear seismic combinations from pairs of multimodal seismic
load cases created by including the random torsion effect. Then, in each node of the every
element, the influence values of these two load cases are compared and the greater of them is
adopted for the combination. In the dialog for creating seismic combinations, these load pairs
are marked with special colors.
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Mo MName |* & | |¥ (i ‘
1 Dead load (g) L2
2 Live load
S (-e) In the case of changing the combinations, the dimensioning results will
be deleted.

Sy (+€)
Sy (-€)

v o ] % e

Load pairs created by including the effect of random torsion
in multimodal seismic calculation

The creation of linear seismic combinations from these pairs of loads is done in the same way as
for ordinary load cases - by choosing the method of calculating the value of the combination of
seismic actions “LIN” in the column “Type” and entering the multiplier in the corresponding
columns.

LIN: MAX(IIV)+ MAX(0.3xV,0.3x V1)
LIN: MAX(0.3l1L,0.3x1V)+ MAX(V, VI)

Mo Name |* tp | |i d ‘
1 D.eadload (g) |® Down | |ﬂ Delete ‘
2 Live load
S (+9) fill Deleteal
5x (-e) In the case of changing the combinations, the dimensioning results wil

Sy (+¢) be deleted.

Sy (-€)

[ o ] % concel

Two seismic linear combinations of two load pairs were created

In the seismic linear combination “LIN: MAX(III,IV)+MAX(0.3xV,0.3xVI)”, the influence is
calculated by adding the maximum absolute value of 0.3xV and 0.3 xVI to the maximum absolute
value of load cases III and IV, while the influence in the second seismic combination “LIN:
MAX(0.3xIII,0.3xIV)+MAX(V,VI)”, is calculated by adding the maximum absolute value of 0.3xIII
and 0.3xIV.to the maximum absolute value of load cases V and VI.
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8.5 Influences in Slab/Wall

Results Type Izolines Type
& ™~ o1u ™ xd = ul (* Empty
" My " G2u " yd " uz2 " Ful
" Mxy " Tu " zd " u3 " Smooth
30
" Mx " guu " ur " r1
Envelope
™ My " o1,d ™ ¥r " r2 (¥ Max +
™ My ~ g2,d — zr " r3 " Max -
" vz, x " 1,d
i i
Very oud Support Regions |:|
vzl " w,Vz " ou " o,d Div. Number I:I
[ whale Model Globally |v’ OK | |x Cancel |

Appearance of the dialog box for selecting
the influences in plates and walls

Results Type

¢ 0,Tz Representation of the trajectory of transverse forces in the slab, representing the
angle of the resultant vectors Tz, x and Tz, y. This influence is not shown via isolines,
but with arrows that clearly illustrate the direction of its action. An arrow will be
placed in the middle of each finite element in the direction of the trajectory of the
transverse forces. Arrows will not be able to be displayed if the program is required
to display an anveloping or seismic load case.

Envelope

Switches, located in the “Envelope” part of dialog box, will be available if the current load case
is selected:

- a load case in which a moving load is given,

- envelope of extreme influences,

- multimodal seismic load case

- SRSS combination.

8.5.2 Influences in Arbitrary Cross-section (Section)

When there are no isolines on the screen, there are two new influences in the dialog
box that opens before the intersection position is set, for which cross-sectional force diagrams
can be drawn:
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I Internal Forces

Results Type

& s " as,u " xd ™ ul " Ms£|Mns|
" Mn " anu " yd " uz2 " Mnz|Mns|
" Mns " 1nsu " zd " u3

" Ns " guu " ¥r " r1

" MNn " gsd ¥ " r2

" Mns " gn,d " Zr " r3

" vs " 1ns,d " a,s0i

" Vn " gud

["15upport Regions |v oK ||x Cancel |

Two new influences for the vector cross section in the slab

Mst |Mns| The bending moment acting in the direction of a given cross section plus the
absolute value of the twisting moment.

Mnz|Mns| The bending moment acting in the normal direction on a given cross-section

line plus the absolute value of the twisting moment.

The program enables remembering the position of the line sections, as well as the specified
width of the strips of set sections when recording a model, so that they remain permanently
remembered for later use.

If necessary, the user can subsequently delete the previously defined sections in a quick and
easy way by activating the right mouse button, the “"Reset” command (see chapter 8.20).

We note that in the “Visibility” dialog (see chapter 2.10.1) it is possible to turn on or off the
sectional visibility in the slab.

8.5.6 Review of influences in slab sections

Choosing the "Review of influences in slab sections” command, which is located
in the analysis module in the “Values” drop-down menu, the following dialog opens:
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K& Sections in slab or wall

=1-{_7) Model

—{:l Frame: H_&

—{:l Level: [0.00 m]

e (11} [Av(b=2.00)]

—{:I Frame: H_1
b "‘ na

Influence Ms W

| (Av) Average value W |

Section's width 2.00 m

[@][=] [L][*]

The dialog displays a list of all sections in the slab that are in the model grouped by assembilies.
Depending on whether or not the isolines are plotted on the screen or not, two cases can occur.
If the isolines are present on the screen, the dialog will show all the sections set at the moment
of display of the isolines of the set influence, so that the sectional diagram will also refer to these
influences. Otherwise, when there are no isolines on the screen, all the sections that were set
until the isolines were shown will appear in the list, while in the dialog you can select the influence
you need to plot the sectional diagrams.

Influence A closed list is in the dialog only if the isolines are not present on the screen and from
it is selected the influence for which it is necessary to draw the diagrams of the
sectional forces. It is necessary to select the cross section from the sections list first
and then the list will become available for the choice of influences. The following
influences are available: sectional forces, stresses and deformations. Note that if the
“Nn”, “*Ns” or "Nns” is selected and the section has no width for the type of influence,
a closed list with options “"Section's influences” and “"Lever and force” will appear
below this list.

Section's width
If you want the integral influences along the set section line at a specified width, then
you need to specify the desired width of the selected section in the list by entering
the values in the given edit field.

—* - icon indicating that the width of the tape is set for the set section, that is, that
the influences will be integral along the specified line of the section at the desired
width.

4
4. - jcon indicating that the width of the tape “0” is set for the set section, that is, a
simple diagram will be obtained without integrating.

If the width of the tape is not zero, the closing list for selecting the type of diagram
you want to display is displayed above the edit field: "M (Lever)”, “T (Area)”,
“Av (Average value)”. Regardless of which option you choose, the program will
print the specified width of the "b =" bar and mark the selected diagram type in the
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dialog along with the set section, as well as at the beginning of the cut line. The
average value designation is “Sr”, for lever is "M” and for area is “T".

Adding and deleting a sectional layout may cause the sectional layout in the dialog
to no longer correspond to the condition in the model. By clicking this button, the list
is refreshed, its alignment with the current state of the section in the model.

The activation button in the 2D view is set for the current assembly containing the
selected section. The currently selected section in the list will be particularly
highlighted in the drawing. Setting in the 2D view of the assembly to which the
section belongs you can do by the left double click of the mouse over its name in the
list, or selecting the “"Go to assembly” command from the drop-down menu that
opens with the right mouse click over the section name.

Clicking on this button turns on the visibility of the selected sections, if they were
previously turned off. If assemblies are selected in the trunk, the visibility of all
sections belonging to them will be turned on. Cross-section visibility can also be
activated by selecting the option “Visible” from the drop-down menu, which is
opened by right-clicking on the section name or assembly.

Clicking on this button turns off the visibility of the selected sections. If assemblies
are selected in the trunk, the visibility of all sections belonging to them will be
excluded. Cross-section visibility can also be turned off by selecting the “"Not visible”
option from the drop-down menu that opens by right-clicking on the section name or
assembly.

The activated button is currently removes the chosen section from the drawing. The
section deletion command is also in the menu that opens with the right mouse click
over the name of the section in the list. Since the sections in the list are grouped by
circles, the right mouse click over the name of the assemblies opens a menu with the
option “"Delete all”, which deletes all sections from the set assembly.

Influences in Beams

Individual Diagrams

E Beam Results

Diagram Type Envelope

N1 [ w1 [ xd [ a,max [ 5

V2 uz2 [ vd ] =,min O w2

1 wvs3 1 us [ zd 1 s,0 O w3

] m1 1 1w O 1,2 O M1

[ mz2 1 2 [ ¥ 113 O M2

M3 O r3 O =z ] 1,23 ® M3
Mumber of Cal,

.-'-\ub:matic

i Mumber of Cal. |v, oK | |x Cancel |

Switches, located in the "Envelope” part of dialog box, will be available if the current load case

is selected:
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multimodal seismic load case
SRSS combination.

a load case in which a moving load is given,
envelope of extreme influences,
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For the selected influence in the “Envelope” part, extreme value envelope will be constructed,

and for other diagrams corresponding values.

The size of the dialogue in which the effects in the selected beams are displayed can be changed
by stretching, in order to ensure the best possible visibility. It is necessary to first place the
mouse pointer on one of the edges of the dialog or on one of its corners, where it will change its
shape into an arrow that shows possible directions of stretching. When this happens, you should
press the left mouse button and stretch the dialog to the desired position without releasing it.
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S-’-c“-re;c“ching the lower right corner changes the size of the dialogiué“

8.6.3 Diagrams in Cross-section

The position of the cross section in relation to which the tension diagram is drawn can also be
set with the mouse by clicking above any point of cross section of the beam. The displacement
of the given intersection lines with respect to the local axes of the beam is printed in the edit
boxes “Use translated axis 3” and “Use translated axis 2".

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



B Stress diagram 7 - 5, x=0.79m

2
3
a
-
~
b
[+ Use translated axis 3 cm
[#]Use translated axis 2 cm (208, 1.21) am -7.19 MPa

The new position of the cross-section lines is given
by clicking the mouse above the cross-section of the beam

103

When the mouse pointer is positioned above one of the characteristic points from the cross-
section of the beam, the program will display a circle of red, indicating that the mouse click will
select that point as a reference for the placement of the cross-sections with respect to which the
tension distribution diagram is drawn. The characteristic points are: the intersection points of
the contour lines of the cross section, the points from the middle of the contour lines, the
intersection points of the contour lines with the local axes of the beam, and the intersection
points of the contour lines with the given intersection lines.

B Stress diagram 7 - 5, x=0.79m

Use translated axis 2 m

-7.52
3
| -2.87
N o
o ~
by w
[+ Use translated axis 3 -1.15 cm

New intersection lines are defined using the characteristic point

from the middle of the contour segment of the cross section of the beam
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% By clicking this button, the position of the intersection lines can be canceled, so that
they again coincide with the local axes of the beam.

8.10 Resultatnt of the reactions

Using the command “"Resultatnt of the reactions” the sum of the reactive load of
the selected supports can be obtained in the direction of the global coordinate axes, eccentricity,
as well as a graphical representation of the resultant reaction. The command is most commonly
used to control the correctness of a given load and other structural elements. Selecting a
command from the “Influences” drop-down menu enters the procedure for selecting the
supports whose reaction sum is requested, and the command line takes the following form:

<0 sel.> Supports - Select (All / Window / Polygon / Section / eXtras / selection Groups / Recent
selection / Deselect / <End>):

At the same time, surface, line and point supports, which belong to the same 2D view, can be
selected. If the selection is made from a 3D view, care must be taken that all selected supports
belong to the current 2D view, otherwise the program will throw out the appropriate message:

@ Al sellected supports must belong to current 20 view.

v Ok

After the selection is completed, the program opens a dialog showing the values of the results
of the reactions of the selected supports and its position:

E Resultatnt of the reactions - Level: [0.00 m]

Resultant | Value [kn] |
Rx 0.00 -2.39 ¥
Ry 0.00 123 212
Rz 31319.63

608 3503

Eccentricity Value [m] |
ex -2.39
ey 0.70 .

7 :

Report = _*_
(®) Current load case T E / I X

1. Dead load (g) W ke

Treat envelope as a single loadcase
O All basic load cases
) Allload case combinations
O all loads
() Selected load cases and combinations big
| |
| 23.00 I
[m]
| Report | Display labels v OK

The layout of the dialogue to show the result of the reactions of the selected supports

In the left part of the dialogue, the tables show the values of resultant and eccentricity, while in
the right part of the dialog there is a graphical representation.
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Display labels
The status of the check box determines whether the drawings in the dialog and the
report will show the numbers of the support nodes, or the markings of the positions
of the supports, if any. If the check box is on, the drawings will simultaneously show
position labels and node numbers for dots and line supports, while surface mounts
will show node numbers if position labels are not specified, and if only the position
labels are displayed.

The program also allows you to create a text report for the resulting reactions. In the lower left
part of the dialog ("Report”), the load for which a text report will be created is made. In addition
to the individual load case selected from the list, a report can also be generated for: “All basic
load cases”, "All load case combinations”, "All loads” or “"Selected load cases and
combinations”. If a report is created for a load case that is not currently set up in the result
processing module, the reaction and eccentricity result tables in the dialog will be blank.

E Resultatnt of the reactions - Level: [0.00 m]

Resultant Value [kM] |
Rx 0.00 -2.39 ¥
Ry 0.00 _ i 214
ﬁ
Rz 31319.63
60 2803
Eccentricity Value [m] |
ex 2,33
ey 0.70 -
=
Report 3 = /
@) Current load case T E % _}_ X
1. Dead load (g) v =

Treat envelope as a single loadcase

) All basic load cases

) all load case combinations
O Allloads

() Selected load cases and combinations big

| |

| 23.00 |

p [m]

| Repart | Display labels - oK

The part of the dialog where the load selection is made

Report A button that opens a window reserved for displaying a text report of the reaction:
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Ay
2%
o
&
/ 2
g E 3N
¥ 10
" »l
I = "l .
[m]
Resultatnt of the reactions - Load: 1
[ € [ mxpw] [ Ry[] [ Rz(N] | ex[m] | ey[m] |
Level: [0.00 m]
Supports: (891-216-1-1299-2149-1608-3403-2031-891)
1] q i 31320 -2.39 0.70]
o =1 e

Appearance dialog for text report display

Working with this window is exactly the same as in other commands in the program, in which
text reports are created.

8.12 Proxy entity
8.12.2 Influences in the proxy entity

Influence in the proxy entity can be displayed for basic cases of load, combination
and envelope load.
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8.13 Influences in soil halfspace

Results Type Isolines Type
O xd & Empty
Oyd c Ful

®zd " Smooth
[@F. £ Envelope

0 o,con * Max +
O o,tot " Max -

Okz == MPa
O soil layers Div. Mumber

|v oK ||x Carlce||

The layout of the influence selection dialog
in the half-space

K,z the equivalent coefficient of the stiffness of the soil bed of the half-space, which
represents the ratio of tension and deformation of the half-space node in contact with
the structure. In the edit field, which is on the right from the name of the assigned
influence, the boundary stiffness of the soil bed is determined by which isolines will
be displayed.

8.17 Bill of quantities
Beams - bill of quantities

B Bill of quantities

Beams — bill of guantities by sets

Set Section/Material [kN/m*] L [m] 0 [m*=] V [m®] m [T]

1| b/d=20/40 25.000| 132.1% 158.63| 10.575 26.85%9
Concrete C 30

2| b=40 25.000| 185.45 245.62 24.562 €2.€615
Concrete C 40

3| b/d=20/40 25.000| 747.75 897.30| 59.820( 152.50
Concrete C 30

4| b/d=10/15 5.000 8.228 4.114 0.123 0.063
Timber-Conifers-Sol.

Total: 1083.6| 1305.7| 95,080 242.14

Beams - bill of guantities by cross sections
Section/Material [KN/m>] L [m] C ] |V m3] m [T]

b/d=20/40 25.000 B79.54 1055.9| 70.395 179.4¢
Concrete C 30
D=40 25.000| 1985.45 245.62 24.562 62.615
Concrete C 40
bfd=10/15 5.000 8.228 4.114 0.123 0.063

Timber-Conifers-Scolid Wood

Total: 1083.6| 1305.7| 95.080[ 242.14

Recapitulation of materials guantities

Material [kN/m>] O [m=] V [m3] m [T]
Concrete C 40 25.000| 245.62 24.562 62.615
Concrete C 30 25.000| 1055.9 70.385)| 179.46
Timber—Conifers-Solid Wood 5.000 4.114 0.123 0.063
Total: 1305.7 55.080| 242.14

=

The table with premeasurement for beams
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the outer surface of the shells of all the beams of the assigned set/cross-

section.

Recapitulation of materials quantities

0 [m2] -

P [m2] -

Slabs - bill of guantities

F& Bill of quantities

Set d [m] /Material [KN/m*][ P [m=] [V [m] m [T]
1| d=0.160 25.000 3367.4 538.78| 1373.5
Concrete C 30
2| d=0.600 25.000 441.75 265.05 875.69
Concrete C 30
Total: 3809.1 803.83| 204058.2
Beams - bill of guantities by sets
Set Section/Material | [kN/m*] I [m] 0 [m*] |V [m3] m [T]
1| b/d=20/40 25.000 132.1%9 153.63 10.575| Z26.95%
Concrete C 30
2| D=40 25.000 195.45 245.62 24.582 62.615
Concrete C 40
3| bfa=20/40 25.000 747.75 897.30 59.820| 152.50
Concrete C 30
4| b/d=10/15 5.000 8.228 4.114 0.123 0.063
Timber-Conifers-5Sol.
Total: 1033.6 1305.7 55.080| 242.14
Beams — bill of guantities by cross sections
Section/Material P [EN/m*] L [m] 0 mf] [V [m3] m [T]
b/fd=20/40 25.000 879.94 1055.9 T0.385| 179.
Concrete C 30
=40 25.000 195.45 245.62 24.562 62.615
Concrete C 40
b/d=10/15 5.000 §.228 4.114 0.123 0.063
Timber—Conifers—Solid Wood
Total: 1l083.6 1305.7 G5.080| 242.14
Recapitulation of materials guantities
Material r [EN/m>] C [m=] P [m=] V [m°] m [T]
Concrete C 40 25.000 245.62 24.562 62.615
Concrete C 30 25.000 1055.9 3809.1 874.22 2228.8
Timber-Conifers—Solid Wood 5.000 4.114 0.123 0.063
Total: 1305.7 3809.1 898.91| 2291.3
-] &

The table of the recapitulation of the quantity of material

the outer surface of the shells of all beams that are created from the given

material.

the surface of all slabs that are created from the given material.
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8.18 Structural Design Results Textual
Representation

Beams

FE TXT report in beams

Section Forces Deflection - LCS Deflection GCS

+ - n + -l n + -l n
N1 ][] | 10 [Jut 10 [Jxd 10
Wv2 LT 10 Wuz ]| 10 []vd 10
D V3 10 D u3 10 zd D D 10
M 10 r 10 []wr 10
M2 ]| 10 [r2 10 [ 10
M3 ][] 10 [r3 10 Oz 10
Loads Extreme
O Current load case Extreme

1. Dead load (g) Key values

Treat envelope az a single loadcase Key values +dx
) All basic load cases dx = | 0.10 m
C ["]From the ends only

) All load case combinations

() Selected load cases and combinations Forces organized by joints

All forces

Envelope Stage Construction

N1 V2 V3 M1 Mg mg  Separatedbysets

1

|Defau|t V|IE| ‘iﬂ‘ |V OK | |x Cancel |

The dialog box for generating textual reports in beams
and columns - the layout

From the ends only
Only values in points at the ends of the selected beams / columns are shown in the

report.

The program allows you to obtain textual reports as well for influences in beams grouped in
nodes. Textual reports for forces grouped by nodes can be applied when analysing bonds in
metal structures.
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F& TXT report in beams

Section Forces Deflection -LCS Deflection GCS

+ -1 n + - n + -1 n
N1 10 10 10
v2 10 10 10
[Jvs 10 10 10
M1 10 10 10
M2 10 10 10
M3 10 10 10
Loads Extreme
(2 current load case Extreme

1. Dead load (g) Key values

Treat envelope as a single loadcase Key values + dx

() All basic load cases dx= (0,10 m

() All load case combinations

®) Allloads
(O selected load cases and combinations
|AII farces W
Envelope P S, Stage Construction
M1 W2 V3 M1 M2 M3 £ !
odoo .
| \4@ L] v o | |% cancel |

Parameters used to define the report creation
for influences in beams grouped in nodes

Forces grouped by nodes
A check box that becomes active only if the "Extreme” check box is turned off, and turning
it on a closed list for displaying the text report is available:
All forces - A textual report for forces grouped by nodes will be a complete report, with
all the cases of load and cross-sectional forces.
Extreme and corresponding - A textual report for forces grouped by nodes will contain
the extreme values of the cut-off forces and the corresponding values.
Extremes only - A textual report for forces grouped by nodes will only contain extreme
values of cut-off forces.
A textual report of influence in beams grouped by nodes contains a sketch of the node,
with all the beams that included.

Node 1142
Level: [3.00 m]

20040

bid=:

Forces in the joint 1142 - Load: 1-16

Hazk ic NI (k] VZ (k] H2 [km] H3 [km]
(1142 - 454) 1 18.472 -27.944 0.276 -31.234
b/d=20/40 2 0.740 -5.104 0.036 -5.971
3 27.059 1.286 0.166 1.509
1 29.693 +3.233 0.258 +4.641
5 26.046 -45.379 0.427 -51.124
H 19.581 -35.599 0.330 ~40.192
T -8.365 -30.761 0.121 -34.535
E ~11.004 ~32.707 0.029 ~37.667
a +48.391 -26.242 +0.544 -28.385
10 45,752 ~28.188 0.452 -31.517 »
=

A dialog with the content of the created text report
for forces grouped by nodes
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8.19 Generating the report for entity groups

Loads
O P No[ Y Group [™ name | configuration | visibity | Properties ™ ]
1 [Level: [18.00m] Nivo: [18.00 m] Default | Default | Default ~|~
[+ pesdad @ v] 2 |Level: (15.00m] Nive: [15.00 m] Defauit = pefaut x| Defuit |
Treat envelope as a single loadcase 3 |Frame:H_4 Ram: H_4 Default j Default j Default ﬂ v
- 4 |Frame:H_S Ram:H_5 Default j Default ﬂ Default j v
(O Al basic load cases —
- o 5 |Frame:v_2 Ram: v_2 Defauit _~|pefaut | efauit |
- A:: :oa: case comginafions 5 |Frame:v_s Ram: V_4 Default | pefaut _v| Default ~|"
Al =
- Aloads 7 |Framesv_s Ram: V_5 Default = | pefault | Defauit -
Static influences 8 |Frame:k_1 Ram: K_1 Default | Default _v| Default ~|w
Ol Slabs a (] 9 |Frame:K_2 Ram: K_2 Default j Default ﬂ Default j v
10 |Beams group Beams group Defauit ~ | Default | Default ~|
O|= Beams a |0 = =l =l
O|[ Area supports s O
O|E Linear supports a (O
O| [ SupportReactons | =] [
Design
Conarete -Slabs ][]
Concrete - beams =l | (]
Steel - beams Cijmi
Timber - beams a [ w i | Select entities
Stage Construction Defining new groups
1 | ==l | | Fez | ‘ = ‘ | Linear entities | @ EF
Generate the report
L Generate the entre report | ) Generate the entie report | [Sort Algorthm 1 v
Defauit v @ [ Arrange reports by name [ spiit the report v oK

Layout of the dialog that is opened by activating the command
“Generating the report for entity groups”

For each group of entities, the “Visibility” column contains a closed list from which you can
select any previously recorded visibility configuration that will generate reports.

If the report for all groups is generated with the same configuration, it is enough to assign it to
one group, and then select the “"Apply to all” command from the drop-down menu, which opens
with the right mouse click over its name. In this way all selected groups will be associated with
the selected configuration

For each group of entities, in the column “Properties” there is a closed list where you can
choose any previously recorded configuration of block properties (size, margins, scale...) that
will generate reports. operating with the configurations in this column is exactly the same work
with the configurations in the column for visibility, and we will not re-explain it.

We note that the created entity groups are recorded in the file when the model is taken and thus
remain permanently stored for later use.

In addition to the created groups, all the configurations assigned to them in the columns
“Visibility”, “Properties” and “Configuration” are recorded in the file. When starting the
command, the program compares these configurations and configurations that are recorded in
the database. If there is no configuration in the database assigned to a group, a sign (*) is
printed in front of its name indicating that it is loaded with the current model and can only be
used in it.

of the construction and load is adjusted separately. It also records configurations
with different visibility settings for the entities. The configurations that are loaded
with the current model will appear at the end of the closed list with the
configurations, and sign (*) will be displayed in front of their name. If necessary, in
this dialog they can be saved to the database for later use in the program. operating
in this dialog is the same as the work in the Visibility dialog, located in the “Layout”
drop-down menu (see Chapter 2.10), and we will not explain it again.

0 Selecting this icon opens the “Visibility” dialog where the visibility of each element
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F Selecting this icon opens a dialog where you can adjust the characteristics of the

&l‘ blocks that are generated. It also records configurations with different

characteristics settings. Configurations that are not recorded in the database will

appear at the end of the closed list with the configurations, and in addition to their

name, a sign(*) will be displayed. If necessary, in this dialog they can be saved to

the database for later use in the program. The dialog is the same as the dialog that

opens with the right mouse click through the “Export the block” icon in the results
processing module (see chapter 8.24.1), and we will not re-explain it.

8.20 Removing the Presented Influences from the
Screen Instantly (Reset)

Since the program allows memory of the specified sections during the recording the
model, the user is enabled to delete them in a quick and easy way. Right-clicking on the “"Reset”
command opens a dialog of the following layout:

Section types choosen for deletion

[ slab influences in vector section

[ slab influences in isoline section

[]slab's relative deflection in section

|:| Area support influences in section

[ ] area of slab reinforcement in section
Slab fisures in section

Slab flexion in section

| All on | | Al off |

|v’ Accept | |x Dedline |

The right click of the mouse over the “Reset”
command opens the dialog

The dialog shows all types of sections that can be found in the model and can be deleted by the
user. In the case that some kind of section does not exist in the model, the appropriate check
box will be inactive.

The status of the check box that is located in front of the name of the section type determines
whether or not to delete an assigned section. By setting the check box to the on condition and
by going to the “"Accept” button, the appropriate section type will be deleted from the model.

Selecting the "All on” and “All off” command fields, the user has the ability to put all checkboxes
on or off at the same time.
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8.21 Numbering the Finite Element Mesh Nodes

It is possible to display the numbers of the nodes of the finite element network at
points of point supports when they are located outside the slab or beam.

aEr TULES

1297 2696 4438 6149 6876

» @l

658 1756 3310 5079 5930

HHal e

246 922 2146 3805 4692

51 191 404 781 12% 1940 2697 3551

8.22 Entity search

Using this command, you can find any node from the finite element network in the
model. Apart from the fact that the requested node is marked with a special symbol, a list of all
the assemblies which it belongs to, with the possibility that with one click of the mouse on any
of them will be selected for view in the 2D window. The command is most useful in controlling
results and creating textual reports that refer to node numbers from the finite element network.
It may be required to find one or two nodes simultaneously. As the beams in the textual reports
are marked with the numbers of nodes of the starting and ending points, the search for these
two nodes simultaneously finds the assemblies to which the beam belongs, and by choosing one
of them it is very easy to display the required beam on the screen.

Apart from finding nodes, this command can also be used to find entities in the model, via tags
and position numbers, of course, if they were previously marked.

The command is in the “Layout” menu, in the “Data Input” and “Post-Processing” modules.
Finding an entity through position markings is always available, while finding nodes is only
available in the results processing module if a static or multi-modal analysis is performed,
because the finite element network gets its final form only when one of these two analysis is
implemented.

After activating the command, the “floating” dialog opens with the following layout:
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All entities

In the dialog, a list of the names of all assemblies in the model is displayed, except for the
complex ones. Right-clicking the mouse over the list opens a drop-down menu that selects the
types of assemblies that will be displayed in the list.
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B Entity search

| [][3%]
Paosition
| | [ [%]

All entities |

Levels

Frames
V]

v || Custom View

The drop-down menu for selecting
the type of the assemblies

Finding the nodes

Nodes Edit field to enter the number of the requested node. It may be required to find one
or two nodes simultaneously. If two nodes are required, their numbers in the edit
field must be divided by some character (signs of interruption, space, letters, ...).

By choosing this button, the program marks the requested node with a special
symbol, and the list only shows the names of the assemblies that the requested node
belongs to. If the requested node does not belong to any sets, this list will be empty.
In the first row, above the list of assembly names, the default filter is printed, so that
at any time, you can see which nodes are specifically marked in the drawing.
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It wéngnlrequired to find a node with the number 376 so thé-t it was rﬁarked in the
model with a red box, and the list shows only the assemblies to which it belongs

If you click the mouse over the name of one of the assemblies in the list, it will be
displayed in the 2D view window, and the requested node will be marked with the
predefined symbol in this layout too.
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Clicking the mouse over its name in the list, level 6.00 is selected
to display in the 2D view window

In the “Visibility” dialog, the display of the finite element network and the printing of
node numbers can be turned on. In this way it can be checked whether the number
is marked on the drawing which search was requested.

oI N et TR0

-
"
v
L
)
L
5
kso 156 58 5
=
899 53
88 7 948 1018 -
93 88 796 30 i
I -]
) 72 5n 23 24 o3 i#es t
I " ¥
J his  are |55 beo 23 fjras ~
T, f L]
L]
—— bes 423 ss Bo7_ b ]
H
23 |76 442 534 59

[ELrn TR ESETERT - Y

Required node with shown net of finite elements and node numbers

IE' Choosing this button, you can cancel the specified filter, or remove the nodes from
the field edit box.

Finding entities by the item marks

Item description
Edit the field where the description of the position of the requested entity is entered.

Position number
Edit field to enter the ordinal position humber of the requested entity. If the number
of the position is not assigned in this edit field, then the program will search the
entities only according to the given description of the position.
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All entities

Clicking the button, which is located below the edit field for entering the description
and the ordinal position number, a drop-down menu of hames of all entities that can
be found using position tags opens.

B Entity search

|[][%]
)

All entities JI
All entities

Position

Beams

Slabs

Columns
Walls

3D Surfaces
Point supports
Linear supports

Area supports

Drop-down menu for selecting the entity

If only one entity is selected from the menu, the specified search will only be
performed for that entity, and its name will be printed on the button. If the “All
Entities” option is selected, the search for position tags will be applied to all entities,
and the name of the selected option will be printed on the button.

Selecting this button, the program of the found entities is marked with a special
colour, and the list only shows the names of the assemblies to which the requested
entities belong. If you click the mouse over the name of one of the assemblies in the
list, it will be displayed in the 2D view window, and the found entities will be marked
with the colour specified in this layout. If the found entities do not belong to any sets,
this list will be empty. In the raw above the list with assembly names, the filter is
printed, so you can at any time see the sign and the number of entity positions that
are specifically marked in the drawing.
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In the model are found and marked all entities with the position sign GR and ordinal
number 309

Choosing this button, the specified filter is canceled, that is, the description and
position number from the edit field is removed.

The “Entity search” command is transparent, which means it can also be triggered when another
command is active. Also, any command can be started when the dialog of this command is
active, which means that its display on the screen does not affect the operation of the program.

8.23 Set Control

When the “Set Control” command is run in the result processing module, switches in
the “Design (Material)” section are available in the dialog that opens with the “Select” option, by
which entities can be sorted and displayed according to the dimensioning material used. The
following options are offered:

- Slab / Wall (Concrete)
- Beam (Concrete)

- Beam (Steel)

- Beam (Timber)

If some material is not used in a given model, the corresponding item will be unavailable.

E Set Control

Entities
Select All
() slab / wall
) Beam Deselect Al
() Area Support
O e
() Paint Suppart
O treatond =
() Linear Load
O Point Load
O Link
Design (Material)
() slab / wall {Concrete)
=<}
() Beam (Timber)
Options for 2D view
[[]shaw indirect elements
|Defau\t v |
e

Control of sets for steel beams was selected
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As the entities are grouped according to the material, the column names for concrete all used

concrete grades, while for steel and wood all types of these materials are used.

After exiting the dialog, all entities that are of the selected material, colored with the given colors
for each of the types used, are displayed on the screen.

i B E——
R

- <A ek Cont - B S ( St i Begor
et e

K& Set Control - Report

Layout
(®) Report for the current 2D view
() Report for the 3D view
Entities
[slab f wal
|:| Beam
|:| Area Support
[]Linear Support
[ink
Design (Material)
[[]slab f wall (Concrete)
[]Beam {Concrete)

Load Case

Current load case

Steel beams are shown with colors from the control of

[Juse black color for highlighted

Point Support
[] &rea Load
[]Linear Load
["]Paint Load

[]Beam (Steel)

Beam (Timber)

All basic load cases

L.-L Generate the entire report | ||,"5_| Generate the entire report | |v

OK |

memmen) /94 [ 1

the sets

Dialogue box for generating the report of the control of the sets

IFET RS ET

v e

HHAB eSS

Copyrah Rafmper

The section “"Design (Material)” contains check boxes, the inclusion of which determines for
which materials the set control report is generated.
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8.24 Creating the Design Documentation

8.24.1 Export of Graphic Blocks

Default Characteristics of Blocks to be Exported

& Block properties X
Block size T T
Rows/Columns it et Autullelelulsleleteteleletelelulaleistdullululelslsiulsleteletstelelaletsteta s Hfefsfsfefebeietete

Margins XY % IZI %
Inner margin IZI mm

|:| Begin with new page
[ eegin in new line

[ single column

Border around block

Py

Text size 100 =54 %

Resolution DPI
s00.00 | [

Crientation Vertical w

Block signature
Alignment AutoTxt

Title Left ~

Signature || eft v

[ ]
L 10

Verical text [_] : :- ..............

Default v |l@  save ﬁ Delete v [0]4 N Cancel

Layout of the dialog for adjusting “default” characteristic
of blocks that will be exported

Text size Edit box for setting the scaling factor of texts in graphic blocks. In this way, the

program allows additional increasing or decreasing of the font size in relation to the
size that is set in the parameters.

From the closed list “Orientation” one of the four offered block orientations is selected:

“Vertical”, "Horizontal”, “"Vertical(-)", "Horizontal(-)", where the block rotates by 0°, 90°,
180° and 270°.
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B Block properties

Block size

Rows/Columns

Margins XY %
tnes i [ Jm
[Begin with new page

[Begin in new line

[ single column

[ Border around block

100 F%

Text size

Resolution [o6oer

so0.00 [ ]
Orientation  [verteal -
Block signature

Alignment  AutaTxt

e ek ][]
L1

Signature || aft -

Verical text (] |

LT —— I T

fil Delete

v ok N Cancel

B Block properties

Block size

Rows/Columns

Margins X/Y 3
F— [ Jm
[Begin with new page

[Begin in new line

[single column

[ Border around block

Textsize 100 5%
Resolution DPI

500.00 | []
Orientaton  [Forizontal v

Block signature
Alignment  AutoTxt

e e ][]
L1

Signature || eft v

Verical text []

v| @ save
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il Delete

v o X Cancel

“Vertical” orientation selected

B Block properties

Block size

Rows/Columns

Margins X/¥

toner maran [ Jom
[1Begin with new page

[eegin in new line

[ single column

[ABorder around block

Text size 100 F%

Resolution [o6oer
500.00 | [

Orientaton | §erticai(] -

Tlock signatire
Alignment  AutaTxt

e ek ][]
L1

Signature || aft -

-
.

Verical text (] |

~| @ save

fil Delete

o

“Horizontal” orientation selected

B Block properties

Block size
Rows/Columns fa=c2iiiiic
Margins XY [5 J= %

I— [ Jom
[JBegin with new page

[Begin in new line

[single column

[ Border around block

100 [ %

Text size

Resolution [s6 oer

Orientation  Horzontai() | v

Block signature
Alignment  AutoTxt

Title Left ~
sgnature et ~|[ |
vericaltext (]|
v| @ save

il Delete

% oo

“Vertical(-)" orientation selected

“Horizontal(-)" orientation selected

The closed list in the lower left corner of the dialog is intended for selecting some of
the previously recorded configuration of block characteristics.

= Save

il Delete Selecting this button, you are deleting the current configuration.

Selecting this button, you are saving the current state of the parameters in the dialog.
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8.24.3 Defining the Paper Format (Page format)

- A new configuration of report parameters was created and included in the installation:
“Standard”.

Margin defining

I Page format

| Page format | Margins |Trt|e black | Footer I Text |
Up - Left Up: Up - Right:
I S I
Header height:
0.00-2 mm
Left: : ; Right:
25002]  mm : ; 5005]  mm
Faoter height:
0002 mm
Down - Left: Down: Down - Right:
I [oof] o —
[Defau Vg sae |[m [§ moor [[w ok | [ Cancel |

Layout of the “Margin” file

Header height
In case each page of your document should contain a header, it is necessary to
specify its height in the assigned edit box. If you do not want to set a header, enter
the value "0” in the edit field.

Footer height
If each page of your document should contain the footer that appears at the bottom
of the page, it is necessary to specify its height in the set edit box. If you do not want
to set the footer, enter the value “0” in the edit field.

input, as well as the texts that are assigned in the “Project Description” dialog,
located in the “File” drop-down menu. By selecting the icon, which is on the right
side of each of the previously described edit boxes, the drop-down menu opens with
the available texts:

| The program-defined texts can be automatically inserted into the edit boxes for text

#c Project (Project Description)
#b - Structure (Project Description)

#m - Location (Project Description)
#k - Client (Project Description)
#j - Engineer (Project Description)
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Defining the layout of the header
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A Page format

| Page format I Marg\nsl Header | Footer I Text |

=
Page: 1/1

[] Da not show the cell cortent if page belongs to
preamble

I3 Width:{  60.37|mm

[MS Shell Dig v [ ] ] Height|  30.00jmm | Copy to footer
i E-E RIE
Radimpex V| ‘lg Save | |m Delete | |€ Import | |v 0K | |s Cancel |

Layout of the “Header” tab

By selecting this icon, a drop-down menu opens to automatically load the program-defined
texts and texts that are specified in the “Project Description” dialog box, located in the
“File” drop-down menu. The following texts are available:

#c - Project (Project Description)
#b - Structure (Project Description)
#m - Location (Project Description)
#k - Client (Project Description)
#j - Engineer (Project Description)

Copy to footer

Since the document next to the header can have a footer, by selecting this button in
a quick and easy way the contents of the header are copied to the footer. By activating
the button, the following message appears:

The content of the footer will be overwtitten by the header. Do you want to continue?

[

Selecting the “Yes"” button the contain of the footer will be replaced by the current
header
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Within the “Footer” tab, the layout of the footers is defined, which will be printed at the bottom

of each page of the document.

& Page format

| Page format I Margins IT'rtIe blockl Footer |Text |

4| Bl Vickh:
[ Aral Y v EE Height:

175.00

mm

mm

[] Da not show the cell cortent if page belongs to

preamble

Copy to header

V| A Save m Delete |€ Impart ||V 0K ||s Cancel |

The layout of the “Footer” tab

Operating in this dialog is entirely appropriate for working in the header dialog, and we will not

explain it again.
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Defining the texts on the paper

=

From the list in front of this icon, the size of the space between the lines in the report
can be altered.

F Page format X

Pageformat  Margins Header Footer

Paper

Print title
(®) Only on first page
() On every page Numerate preamble pages too
= = Page counter starts from

Print title of preamble

Text report

Main text: | Aial o [1amm 2 | Mm% v B 7 U m-
Drawings text: | Arial ~ | [1.5mm = B /7| U H-
Table title: | Arial v|am 2 B 7 U O- m-
Narmowing fort in wide report tables Tabletitle: H~-| O~
Table width is dependant on font type . =
|:| Maintain readable text direction in rotated blocks Lines intable:
Graphics annotation: | Adal w | [2mm 2 1.00 = B /7| U m-
Defaut v d sme | § ot [v 0K |[% Cance

Drop List for adjustin the spacing between report lines

Narrowing font in wide report tables
Wide textual reports limit the font size selection of the entire report, because they
disable the page breaking. By placing this check box on, the program automatically
compresses the fonts in wide spreadsheets to avoid the need for all reports to reduce

the font size. In this way, it is possible to use fonts of a larger range of sizes to make
reports than was previously the case.

Table width is dependant on font type
Check box with the setting on the enabled state of the program performs smarter

calculation of the width of the table in the text report in the function of the selected
font.

Maintain readable text direction in rotated blocks
By rotating the blocks, the texts in them are not rotated, but the user can

automatically change the orientation of the texts by turning on this check box, so
that their readability is preserved.
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Orientation of texts in rotated blocks when the check box is off
“Maintain readable text direction in rotated blocks”

[Eer—

Orientation of texts in rotated blocks when the check bom;is onr
“Maintain readable text direction in rotated blocks”

e E—

Lines in table
Command field for selecting the colour of the table lines.
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8.24.5 Generating the Textual Reports

Generating a text report on the conducted modal analysis

I& Modal analysis report generator

Eccentricity per levels

Regularity in the plan

Advanced options of seismic analysis
Load factors for mass calculations
Mass distribution per levels

Position of rigidity centers

Matural frequency of structure

Indude info about modal mases

Show values for choosen nodes only

[INode eigenvalues of choosen modal shapes

1-3

1-2790

a,b,cdefg...

" o

i-3

1-2730

Dialog layout for generating modal analysis reports
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Include info about modal masses - if this check box is included, in the table “Natural
frequency of structure” a column with the modal masses of each tone will be displayed, while in
the table “Node eigenvalues of choosen modal shapes” for all selected tones the columns with
normalized rotation vectors and masses will be displayed in each selected node of the structure.
Therefore, this check box will be available only if at least one of these two tables is included for

generation.

Modal Analysis
No Tls] 1[Hz] m’
1 0.8714 1.020 344.2540
2 0.7742 1.261 559.4858
g 0.4638 2.1562| 569.2897
4 0.2158 4633 284.1910
5 0.1604 3.2343 64.8606
6 0.1472 6.7957] 42.0608
Node xp yp zp X yr I m
100 0.000000 0.000000 0.00758 -0.002378 0.003614 0.000000 0.000000
101 -0.000000 0.000000 0.00861 -0.002064 0.003623 -0.000000 0.000000
102 -0.000000 -0.000000 0.00633 -0.002755 0.003473 -0.000000 0.000000
P = 103 0.007183 0.002355 0012134 -0.000308 0.003309 0.000869 0.000000
X J
ce =
kmrmury
[Jsegn with rew page.
Dlongecsm
ek e Prre—
Pl

Coprght© Radimpes

New columns in the tables when the “Include info about modal masses”

check box is turned on

Letibi® 4% EO0EDB

(093§ 3} 4
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In discrete systems, the oscillation forms are vectors, and the modal mass corresponding to the
oscillation form can be calculated by the following equation:

m=y"My,
where y is the (normalized) form of oscillation and M is the mass matrix.

Modal mass can be understood as the total mass that is activated in a certain mode shape. A
higher value of the modal mass indicates a greater importance of a certain modal shape.

Unlike the modal mass, which is a property of the form of oscillation, the data “percentage of
mass engagement” is calculated in relation to the reference direction of seismic action.

8.24.6 Commands for Operating with Blocks in Tree

Sorting blocks within project documentation

The drop-down menu, which opens by right-clicking on a chapter title or selecting multiple blocks
in a trunk, contains a command that sorts blocks. In case the command is activated when
selecting a chapter title, all blocks within the selected title will be sorted, while in the case of
multiple block selection, only the selected blocks will be sorted.

After running the command, a dialog of the following appearance opens:

Order Criteria
(®) ascending (®) by whole black title
ABC....
) descending (2 by second column of block title
abc/aBC....
|v’ QK | |x Cancel |

The layout of the block sort dialog
To arrange the block layout in order:
ascending Blocks will be sorted in ascending order.
descending Blocks will be sorted in descending order.
Block Editing Criteria:

by whole block title
Blocks will be sorted by their name, in the order they have been selected.

by second column of block title abc/ABC...
The blocks will be sorted by another column of names, in the order selected.
Columns are considered to be parts of the block name separated by the symbol */".

As described above, blocks can only be sorted within the same chapter heading.
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TXT blocks within the project documentation

Inserted block

i3 Width:| 180.00 |mm
|Ar\a\ v| | 10 v| l:l Height: 27.95 |mm
Orientation |v oK | |k Cancel |

The layout of the dialog where the content of the inserted block is entered
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From the closed list “"Orientation” the default orientation of the inserted block is selected:
“Vertical”, "Horizontal”, “Vertical(-)"” or “Horizontal(-)".

Exporting block to Excel

xis

opens.

* MName

Quick access

Desktop

MNetwork

Look in | Example T8

Mo iterns match yeur search,

Libraries

4

This PC

v @2 @

Date modified Type

$ |

File Mame | Example_expxls xlz

v]

| Save |

File Type | Excel Documents (*xlz)

vl

| Cancel |

Selecting this icon, the dialog for exporting the selected text block to the XLS format

Export nhumerical values as a text - Check box that condition determines whether numeric
values will be represented as text or as numeric values.
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Now you need to specify the desired file name and, by activating the “"Save” command, make it
capture in the selected directory.

You can export all text messages generated in the program into a separate file with the extension
" xls”.

8.24.18 Exporting the block to the clipboard

activating the displayed icon. This command works in the same way as the command
contained in the results processing module, except that instead of the contents of
the window, the selected graphic block is exported to the clipboard. Exporting the
selected block to the “clipboard” can be done by simultaneously pressing the “Ctrl”
and “C"” keys.

i-"": Exporting a block to the “clipboard” can also be done from the paper editor, by

8.24.23 Automated update of the report

In designing, there is often a need for subsequent modifications in the model for
which the project documentation has already been made partly or entirely. Modifications to the
model can be different: geometric changes (deletion and addition of structural elements, contour
change, adding holes,...), changes in characteristics (material change, dimension of cross
sections, stiffness of supports,...), load change (intensity change, and adding load cases), etc.
Each of these changes practically invalidates the validity of almost all the previously made
reports where you invested a lot of time and efforts. For this reason, a command is provided
enabling automatic updating of the already created report, so that all existing blocks in the report
are automatically matched with the current state of the model.

The program associates each block when it is created with data that will serve for:

- monitoring the condition of the block's compliance with the current situation in the model.

- enable the refresh of the block according to the current state of the model, and in everything
according to its previous content (to show the same layout, with the same visibility, the same
kind of influence,...).

- interaction of reports and models, i.e. the ability to get directly from the report directly to that
location and to that state in the results processing module, which corresponds to the status and
display of the block.

Each block can have one of the 5 states that are clearly visible in the report tree:

Nehteb® d% EOEEE

CRiEeLLKD

|'n'ri|- i ¢

]|

Ermr—

Icons iﬁw%ront of the block indicating the state of matching the blogk with“Ehbg model
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The colour of the icon, located in front of each block in the report, shows the status of the
compliance of the block with the model:

=]
(=]

The block matches the current situation in the model.

The block does not match the current state of the model, but can be refreshed. If the
block is selected, the cause of the mismatch is also displayed in the part of the screen
below the report tree.

The block does not match the current state of the model and can not be refreshed.
The reason why refreshment is not possible is printed in the part of the screen below
the report tree.

The block is locked, which means that the user locked the block and therefore
excluded it from the synchronization process.

The block does not contain the data necessary for its alignment with the model. This
is the case, for example, with the blocks made in one of the earlier versions of Tower
or blocks imported from another model.

The button to lock the selected block to match the model. The button icon indicates
whether the block is locked or not:

- Selected block is unlocked
IEI - Selected block is locked

The information about the updating of the selected block is printed in the part of the screen
below the report tree:

Labtbbs &% ROEEE

CRERLEKD

Par?: ”of the dialog where the data on the compliance of the bIc;eék is p“rinim:wed

When entering the editor of the paper, the program executes only a quick check of the
compliance of the blocks. The first consistency checking, which is a complex and slow operation,
is executed by running a special command.

&

Selecting this icon, you run the "Check of blocks refresh status” command, after
which the following dialog opens:

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



132

& Mapping of load cases

Loads in the block | Loads in the model Mappings
Table 3

1, Dead load (g) | 1. Dead load (g)
2. Live load 2. Live load
3. Variable 3. Variable

4. Snow 4. Snow
5. 5K 5. 5K

6. Sy 6. Sy

7. SR55: VHVI -

<|€[€|€¢|€

Lol Lo Lo e |

v e W e

Dialog for mapping cases of loads

If in the meantime there has been a change in load cases (the number of load cases), it will be
necessary to reconfigure cases of load of an unbalanced block into current load cases in the
model. The procedure takes place by clicking on the arrow “3”, located at the end of each row,
to open the drop-down list and select a load case on the model in which you want to place the
load case from the block. The displayed list has as many lines as there were cases of load in the
model at the moment of creating blocks. The s symbol that can be found in front of the load
case name from the block indicates that this load case is used in the block and that this case
should be placed in the appropriate case of load in the model. Since the blocks in the report
could be made with different load cases, it is necessary for each of these blocks to map the load
cases. In the “Mappings” table, the user can edit the status in the left table by selecting the
appropriate mapping table. One report can contain blocks from multiple time periods in the past
with different states of number and character cases of load and the “Mappings” list refers to each
different situation of load cases.

Parameters
The activation button opens the dialog of the following layout:

I Settings for report update

[] Use legend saved in the black

[w]Use drawing parameters from a block

v o] e

Using the check box "Use legend saved in the block”, the user is enabled to update
the block, determining whether the block will take over the number of divisions from
the legend model or from the block.

Use drawing parameters from a block - When this check box is turned on, the
blocks are refreshed with the same drawing parameters with which they were
exported. When off, blocks are refreshed with the parameters currently set in the
“Settings” command dialog, under “Paper Settings”.

By exiting the “"Mapping of load cases” dialog on the “OK” button, the program closes the load
case mapping dialog and, with respect to all the specified parameters, performs a check of the
consistency of the blocks with the current situation in the model.
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We will also note that if the user did not place the load case from the block in the appropriate
load case in the model, the program displays the corresponding message:

The load case used in block has no load case assigned.

¥ oK ||ﬁ Cancel |

Update of selected blocks

Considering that after every modification in the model (deletion and addition of structural
elements, change of contour, change of material and dimensions of sections, deletion and
addition of load cases, change in load intensity, ...), most of the previously created blocks no
longer correspond to the state of the model, the program allows the existing blocks from the
project documentation to automatically align with the model.

It is necessary that the user first selects an arbitrary number of blocks in the tree of the report,
which does not match the current state of the model. All unmodified blocks have in front of their

name in the tree of the report [m] icon, while the part of the screen below the report tree shows
the reason for their mismatch.

Structural 3“3’!{3’3
Mx [kNm/m]'Load 1: Dead load (g)

ERITTCEE

e o o [ Level: [11.55 m]
Am/m Slab Results: max Mx= 14,96 / min Mxz -22 87 kNmim

g i o | due Mx [kNm/m] Load 1: Dead load (g) x [kNm/m]
jwge e i S -74‘57- -22.&5-
o st el (= T -59.66. -17.16
ke st sy " 4 ?4- 1 ‘4-
- W V' -7 Bl
-19,83- -5.71-
A4 0.007=
; nan 400

R =TT e— oy .

The selected block is incompatible with the current situation in the mbdel

o Selecting this icon or the "Update of selected blocks” command from the drop-
T down menu that opens right mouse click over the block name in the report tree, it
is possible to automatically align the assigned blocks from the project
documentation with the current state of the model.

If the selected block contains the results of the static analysis, after activating the “Update of
selected blocks” command, the following dialog will be opened:
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F&! Mapping of load cases

Loads in the block ‘ Loads in the model

- 1. Dead load (g) | 1. Dead load (@) -
2, Live load 2, Live load LI

3. Variable 3. Variable LI

4. Snow 4. Snow j
R 5. 5x |

B |6 5y 6. 5y ~|

7. SRSS: V4V — |

v = % o]

Dialog for mapping load cases

Operating in this dialog has been explained earlier, and we will not explain it again.

Exiting from this dialog by the “OK” button, the program executes the automatic alignment of
the assigned block with the current state in the model, and with the name of the block in the

tree of the report, the icon = now appears.

Note that if the selected blocks did not contain the results of a static analysis, the load mapping
dialog will not open. Also, if there was no change in the number and type of load between the
two analysis, the program will automatically adopt the default load mapping.

#% BEEOEB

LY

CRibbhhbil

Ere———)

[l E [= Jom
Wt [3 (W[5 % sak NES
e [ owmen  fns o Level: [11.55 m]

Am/m Slab Results: max Mx= 15.02 / min Mxz -30,90 kNmim
Load 1: Dead load (g)

g v e g
Citegerenie

Py
[Ty

e [0 s

=i = i
[ el T R ——

ey

Coppropet baimpe

The layout of the selected block after the command “Update of ';:élected blocks”

Original display of the current block

The program is enabled to go from the report directly to the same location and to that state in
the results processing module, which corresponds to the status and layout of the selected block.

It is necessary first select the desired block in the paper editor:
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4% BEDOEB

LY

CRibhhkbil

Level: [11.55 m]

Load 1: Dead Ioad (g)

=
[ i = e

[

ey Pace 111 Coppropet baimpe

The layout of the static analysis result

Selecting this icon or the “Original display of the current block” command from
the drop-down menu that opens right mouse click over the block name in the report
tree, the same result will be displayed in the result-processing module that was at
the time of exporting the selected block, in the window for which is the export of
the block executed.

10

Moty Lyms
WMy SR B0 T RSMA G ALAEA C Y 1 - Loy ~ B QU@ [w -

B
@
P
Y
-
"
a
x
L]

. P L

e PomPciany

O

B TE Wi ()4 [y 15 | Copigh® e

In the 2D window is set layout corresponding to the layout of the exported block

The program has set the same view in the results processing module in the corresponding
window, the same load case and the same static effect that was displayed at the moment of
export of the selected block.

Note that if a block is selected where the part of the construction is “zoomed” and the command
“Original display of the current block” is started, the same part will be enlarged in the
corresponding window in the results processing module.
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2% BEOEE

(Y

(I TI T

e _
o S| = i R ——
- e e EEEE
e —— O et

iy e e L
e i Frame:V_ 1 =

s A

- w s Beam Results: max M3= 2.2§ / min NJ3= -1.55 kNm)

i el S ——
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The selected block shows only a part of the construction

: : &
P 19
"Bz
1 LT
Emlhﬁmgﬁwemg;bcessed results are shown the same part o?u’éhe constructloﬁ

Settings for report update

5

that was shown in the block as well
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Selecting the “Settings for report update” icon opens a dialog where you can
adjust the parameters that affect the refresh of the selected blocks. This is exactly

the same dialog as the one that opens by clicking on the “Parameters” button in the
dialog for mapping load cases.

Settings for report update

[w]Use legend saved in the block

[¥]Use drawing parameters from a block

Cancel

v OK| |&
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8.25 Direct Dynamic Analysis (available only in the
Expert Configuration of the Program)

8.25.2 Time history of selected entities

B Time history of selected entities

‘ Primary influences v

Visibility Influences
Entity | Desc. Geometry [m] ‘ e . .
W Addentity 3 ® (o] (@]
1 Column oL 93 [1,20,7.5 X ¥ z e xd - N1 : M1
2 Beam BEAM 502-2 (4.25,11,123) Time period Uvd vz LMz
" Add section l®) l®) (9]
3 Slab SLAB 301 (7.82,14.18,8) o- ’—|23.000 . Oz Ova O M3
2 Section (X (6.5,22,0)6.5,26.5,0) O
fif  Delete -
Qyr

m /1000,

T = @ |
it M

n A s ﬂ {\ N'F\A I\f\ /\ S 1 18

e VL v W WUU U V V\IU W/ ‘

\

r.ze

578

B =

17,2858

max(13.99s) = 2.90 min{13.565) = -3.34 [m / 1000]

v
Dialog for displaying the history of influence in the selected entities

‘F Add section

The button which selection closes the dialog and enters the intersection assigning

procedure for which the history of influence will be displayed. The command line gets
the following form:

First Point (<End>):

After setting the first point, the program requires users to set the second section
point:

Second Point (<End>)

After setting a section, the dialog opens and the entered section is displayed in the
table.

Description
Column showing the descriptions of the positions of the entities for which the
influence history will be displayed. In case an entity has no defined position
description, this cell will be empty. If a section is specified, in this column the name

of the assembly to which the section belongs will be printed. If it does not belong to
any assemblies, cells will be empty.

Geometry [m]
A column showing the coordinates of the points selected from the entities for which

the history of influence will be displayed. If a section is specified, the coordinates of
the start and end points of an assigned section will be displayed in this column.
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Influences
In the dialog, two types of influence can be displayed: “Primary influences” and
“Derived influences”. The choice of the type of influence is done from a closed list,
which is above the part of the dialog with the names of the available influences. After
each change in the type of influence, the influences that are available in this part of
the dialog are also changed.

B Time history of selected entities

visbility
Entity \ Desc. Geometry [m]\

% Add entity
Column COL93 L2,7.5) 4 ¥ z
Beam BEAM 502-2 (4.25,11,12) Time period

“¢* Add section
Slab SLAB 301 (7.82,14.18,5) 0. om0 |
Section (] (6.5,22,0)-{6.5,26.5,0)

il Delete

-

8]

w

IS

m{ 1000,

6.35(

1 T(s)

sl

max(12,70s) = 6.35 min{0.01s) = 0.00 [m / 1000] 0.19 [m / 1000], 20.55s v oK

The selected influences in the assigned point of the column are shown in the list
Derived Influences:

|D| - absolute deflection (the root of the sum of the squares of the component
deflection)

|v| - absolute speed

Vv,X - speed towards the global X axis

v,y - speed towards the global Y axis

v,z - speed towards the global Z axis

|a| - absolute acceleration

a,x - acceleration towards the global X axis

a,y - acceleration towards the global Y axis

a,z - acceleration towards the global Z axis
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m] Report

& Time history report

Create report for all beams and columns

vixd M2 ol lal

v 3 il A Indude the acceleration diagram
zd M1 VX ay

Xr M2 VoY a,z [ Indude displacement diagram

r M3 v,z

= [[]Textreport

M1

Block size

LJL Generate the entire report | |LE,] Generate the entire report | - QK

The layout of the dialog for the history of influences in beams and pillars

All on The button which turns on the check boxes in front of all the displayed influences in
the dialog.

All off The button which turns off the check boxes in front of all the displayed influences in
the dialog.

Text report
If this check box is set on, the program will, in addition to graphic blocks, also
generate tables with influence values at certain times for the selected influence.

The way of operation with this command is exactly the same, and when the table is selected,
the only difference is in the type of influence that can be found in the report:

I Time history report

Create report for all sections
i &
T
g Indude the acceleration diagram
M
[]indude displacement diagram
[ Text repart
Block size
Al on Rows/Columns
LJ'L Generate the entire report | |LE‘1 Generate the entire report | v QK

The layout of a dialog for generating a history of impact reports in sections
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8.26 Columns buckling length calculation

The buckling length of the column is defined as the distance of the zero points of the
moment diagram from the second-order influences. It is usually represented as the multiplication
of the effective length coefficient and the actual length of the column.

The procedure of approximate determination of the buckling length is based on determining the
degree of fixture at the ends of the column caused by the surrounding elements of the structure.
The buckling length is determined separately for each of the directions of the local axis of the
column (local axes 2 and 3).

The degree of fixture of the column at one end of it is influenced by the existence of structural
elements that affect the freedom of rotation of that end of the column. These elements are
supports, walls and beams that intersect in that node. When determining the stiffness of the
beams that are in monolithic connection with the slab, it can be considered and joint action with
the width of the slab.

The column located above is affected by the degree of fixing of the upper end of the column,
and the column below is affected by the degree of fixing of the lower end of the column.

The method of calculating the length of the fixing of the column is influenced by the horizontal
displacement of the structure. The structures can be classified into horizontally unmovable and
horizontally movable. (shorter - unmovable and movable).

The program allows an approximate calculation for the buckling length of the column by one of
the following procedures:

1) Approximate procedure from Eurocode 2 EN 1992
2) Approximate procedure from Eurocode 3 ENV 1993 Annex E
3) Approximate procedure of Magdy I.S.

Approximate procedure from Eurocode 2 EN 1992

This procedure is most often used for the coefficient calculation of the length of the concrete
columns. The analysis is calculated according to the following formulas:

Braced construction:

l Ky Kp

—=0511+—)1+——
L 1+ 0.45 + KA)( + 0.45 + KB)
Unbraced construction:
Ly K4Kp K4 Kp
— = 1+10———; (1 1
p = max (1410 A+ e )t k)

Where Ka i Kg are the coefficients of flexibility of the top (A) and bottom (B) column:
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In this formula subscript “b” means beams, and subscript “c” means columns.

Approximate procedure from Eurocode 3 ENV 1993 Annex E

This procedure is most often used to calculate the coefficients of the buckling length of the steel
columns. The analysis is calculated according to the following formulas:

Braced construction:

l
IO = 0.5 + 0.14(K, + K3) + 0.055(K, + Kz)?

Unbraced construction:

lo _ 1 - OZ(KA + KB) - 012KAKB]05

L "1-08(K,+Kp) + 0.6K,Kp

Where Ka i Kg coefficients of distribution on the top (A), at the bottom (B) of columns.

I,
ZEL_C

N I
ZEL_C+ ZCZEE

K

In this formula the subscript “"b” means beams, subscript “c” means columns.

Approximate procedure Magdy I.S.

Factor K represents the degree of limiting rotation at the end of the column and is given as:

ZE—£C
K = -
b

YaE I,

In this formula the subscript “b” means beams, subscript “c” means columns.

The flexibility factor B is given as:

1

SCEYS)

The coefficients of the fixing length for braced construction are:

ly

1 1 19
L _g(ﬁA + Bs) —E(,BA + Bg) + mﬁAﬁB

Coefficient of the buckling length for unbraced construction:

b _ (0.97KAKB +3.3(K,+ Kp) + 6.7)0.6
L K, + Kz + 6.9

if Kn and Kg are less than 10, ie:
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lo  1.4K\Kg +3.7(Ks + Kg) + 6.15_,

L K, + Ky + 6.45

if Kn and Kg are bigger than 10.

8.26.1 Viewing of columns buckling coefficients

After selecting the “Viewing of columns buckling coefficients” command, the
program executes the coefficient calculation and displays it next to the columns for which they
are calculated, and the columns are marked with a special colour.

» FENEEF ERTET

12.64
3

12.76
12.74
12.74

L JE E—

3+ Ve of o ki s - wourd e - Ut L e 232/ B/ Setegn /oot /<

Viewing of columns buckling coef‘ficienfé

At the same time, the command line gets the following view:

<-> Viewing of columns buckling coefficients - around axe 3-3 - Unbraced (around axe 2-2 /
Braced / Settings / Report / <End>):

The message on the command line indicates that buckling coefficients around the local axis 3 of
columns are currently displayed, and that the calculation was done for a unbraced structure. The
offered options on the command line have the following meaning:

around axe 2-2 - every mouse click over this option changes the local axis of the column for
which the buckling coefficients are displayed. As an active, you can choose a buckling around
the axis 2-2 or around the axis 3-3.

Braced - an option by which the horizontal displacement of the structure is determined. Clicking
the mouse over the name "“Braced” assigns that the construction is braced, and the name of the
option changes to “Unbraced” and vice versa.

Settings - By choosing this option from the command line, a dialog opens where the parameters
are assigned and they are necessary for the columns bukling length calculation:
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I8! Configuration data for columns bukling length ca...

Method of analysis

| Eurocode 2 EN 1992 v

[ Indude beam-slab coupling

Slab's coupling width

10.0 cm +2xLlox |01

- Str! uch..u_'al N Cancel

Method of analysis - from the closed list, the procedure to be used for buckling
coefficients calculation is selected. The offered options are: Eurocode 2EN 1992,
Eurocode 3 ENV 1993-1-1 Annex E and Procedure Magdy I.S.

Include beam-slab coupling - The joint action width of the slab that affects the
increase the stiffness of the beam is determined by the expression given below the
check box. The data “Lo” used in the formula represents a light opening of the slab,
or the distance between the beams in the slab. In order for the formula to be
complete in the edit fields, the minimum width of the slab must be entered as well
as the coefficient by which the bright opening is multiplied.

Clicking the “Structural Analysis” button, the dialog box closes, and the program
again calculates buckling coefficients with the parameters specified therein.

Report - the option by which the report of buckling coefficients calculation for selected columns
is created. Choosing it you enter the usual procedure for selecting entities, so the command line
gets a new look:

<0 sel.> Select beams for report - Select (All / Window / Polygon / Section / eXtras / selection
Groups / Recent selection / Deselect / <End>):

When the selection of preferred columns ends, the program generates a report and displays it
in a dialog from which it can be sent to the project documentation, text file or directly to the
printing.
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& Columns buckling length calculation

Effective buckling length
Buckling around 3-3 axis
Rigidity of columns

Column rigidity at the top

Rigidity of beams
Ta=E=I3/L

Distribution coefficient
ToKc / ZaKb

Rigidity of columns

ExI3/L=3.15e+7=5.21e-4/3.500
Rigidity of beams

Za=E=I3/L

Distribution coefficient
ToKc / ZaKb

Buckling length guotient
Effective buockling length

Stub T7981-7824
Buckling around 2-2 axis

Rigidity of columns
E=I2/L=3.15e+7=3.26e-4/2.925
Column rigidity at the top
ExI2/L=3.,15e+7%3.26e-4/1.731
Rigidity of beams

ToxExIZ/L

Distribution coefficient
ToKc / ZoEb

Rigidity of columns
E=I2/L=3.15e+7=3.26e-4/2.925

ExI3/L=3.15e+7x5.21e-4/2.925

ExI3/L=3.15e+7*5.21e-4/1.731

ExI3/L=3.15e+7x5.21e-4/2.925
Column rigidity at the bottom

Ec

Ec

Jat=]

E,top
Column bottom (25.60,0.00,7.00

Ec

Kc

jat=]

HE,btm
p3-3
L3-3

Kc

Ko

L2-2 =

Top of the column (25.60,0.00,%9,93)

Top of the column (25.60,12.80,9.93)

10.521

5609.0 kNm* /m
9479.1 KNm=/m
10244 KNm*/m

1.473

5609.0 kKNm=/m
4687.5 Klim*=/m
10244 KNm* /m
1.005

2.641
7.725

3505.6 Kim*/m

55924.4 kKim*/m

Eb = 4.20e+8 kKNm*/m

Ko

E,top = 2.25e-5
Column bottom (25.60,12.850,7.00

3505.6 kKim*/m

~

=] ] v

oK

8.26.2 Columns Grouping

144

By using the “"Columns grouping” command, you can merge the collinear columns
so that the program treats them as if they were one column in the buckling coefficients
calculation. This grouping can be done independently for axis 2 and axis 3, for example, columns
are treated as one when calculating the coefficient for axis 2, while calculating the coefficient for
axis 3 columns are treated separately. This also gives the condition that the columns that are
grouped must have the same orientation of the local axes. By selecting the command, the
program marks with a special colour all the columns for which the buckling coefficients are

calculated:

[ - "
4
o ~ ~ w
L L L -
L
B
5
[
B
2 2 2 2
2 2 - 2
- - s
~ ~ ~ ]
1 I 1 X 1 I
r]
L d
2 2 2
4 - -
e el s g m\‘-el':‘ S0l [ A Wi / Fuipon ¢ Se01n / 6 1 SN G ¢ FISOST selston / Deseiect ¢ <End | S e 2.2 Qg |
e T g Sy tam

Marking columns to calculate the buckling coefficients
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At the same time, the command line gets the following view:

<0 sel.> gRouping - around axe 3-3 - Select (All / Window / Polygon / Section / eXtras / selection
Groups / Recent selection / Deselect / <End> around axe 2-2 / dlviding):

This is the usual form of command line for entity selection. The message on the command line
also indicates which local axis is currently active, or for which grouping columns is done. In
addition to options that make it easy to select an entity, there are two options specific to this
command:

around axe 2-2 - every mouse click over this option changes the local axis for which columns
are grouped. The axis 2 or axis 3 can be selected for the active one.

Dividing - an option by which previously grouped columns can be divided again.

After selecting the desired columns, the program executes their grouping, but the command isn’t
interrupted, the new columns can be selected, and so long as the right mouse button or the
option “"End” does not end the command. At the same time, the grouped columns are marked
on the screen in the same way as they together make up one column.

b fed

St A1 Vi g St <k

i lercih cocficer / Unbra: e 780 (T

Two grouped columns are marked as if one column was marked

8.27 Show area entities extremes

v, The command “"Show area entities extremes” defines whether the values of

influence and the corresponding symbols will be printed when displaying influences
in surface entities, at the points where the extremes are located. When the
command is an active icon, it is imprinted in front of its name, ie framed by a blue
square (the way active icons are displayed depends on the operating system used).
Printing of these values can also be enabled using the check box of the same name,
which is located in the dialog of the “Functionality” command, in the “Results” file
(chapter "3.5.2").
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8.28 Show diagram values in 3D

a0 In the “3D view” window, numerical values can be printed on the diagrams of the
displayed influences, in both line and surface entities. The display of these values is
activated by selecting the command “Show diagram values in 3D” from the drop-
down menu “Values”. When the command is an active icon, it is imprinted in front
of its name, ie framed by a blue square (the way active icons are displayed depends
on the operating system used). Showing of these values can also be enabled using
the check box of the same name located in the dialog box of the “Functionality”
command, in the “Results” file (chapter “3.5.2").
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9. Concrete Design
9.1 Selecting the Codes for Design (Codes)

A new regulation for dimensioning concrete SRPS EN 1992-1-1 has been added. In that
regulation, the default value for a, ccis 0.85.

EUROCODE

By selecting the "Concrete” command field, a dialog for defining concrete characteristics opens:

E Concrete - EC 2 (EM 1992-1-1:2004)

MName | fik [MPa] | Trd [MPa] | £,c2 £,0u2 A
c12 12,000 0.130 -2.0 -3.5
Cls 16,000 0,220 -2.0 -3.5
c20 20.000 0.260 -2.0 -3.5 _
C25 25.000 0.300 -2.0 -3.5 =
C30 30,000 0,340 -2.0 -3.5
C35 35.000 0.370 -2.0 -3.5
C40 40.000 0.410 -2.0 -3.5 ' >
C45 45,000 0.440 2.0 3.5 v e Bz
|-|l Add | |m Delete | T OK | |x Cancel
“"Name” column with the types of concrete.
“fck” calculating compressive strength.
“rrd” calculating shear strength.

“g,c2” i “g,cu2” boundary dilatations of concrete, which enable the definition of the working
diagram of concrete.
“a.cc” coefficient for taking into account long-term effects on concrete strength.

SNIP SP63

A new Russian concrete regulation SNIP SP63 has been added.

SMIP 5Pa3 w

EC2 (EN 1992-1-1:2004) Concrete
DIN 1045-1
sIA
o——— Reinforcement
SNIP SP63

=4
BS 3110
EC 2 (ENV 1992-1-1:1991)
EC2 (SRPS EN 1932)
PBAE B7
MSZ 15022/1
BULG
BULG EC
EC2 (EN 1992-1-1:2004) BG NA

-

In the dialog for defining the characteristics of this concrete, limit dilations can be specified,
which enable the definition of the working diagram of the concrete “g,b1” and “g,b2".
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Mame | Rb [MPa] | Rbt [MPa gb1 gb2 5
B15 8.500 0.750 - o 53
B20 11.500 0.900 -1.5 -35
B25 14,500 1.050 -15 35 2
B30 17.000 1,150 -1.5 -3.5 :
B33 19.500 1.300 -1.5 -35 , :
B4D 22.000 1.400 -1.5 -3.5 i Pe [26a]
B45 25.000 1,500 -1.5 -35) o &bl &b2
o Add ‘E Delete b [al's N Cancel

Limit dilatations of concrete

9.2 Defining the Load Combining Pattern

If we have several loads that are given the character "Permanent”, and at the same
time they are given not to combine with each other, the program will make an independent set
of combinations for each of them. We will take as an example the case with two permanent (I
and II) and two imposed load cases (III and IV). If we include that permanent load cases are
not combined with each other, we get the following combinations:

1.35xI1+1.05xIII+1.5xIV
1.35xI1+1.5xIII+1.05xIV
IT+1.05xIII+1.5xIV
IT+1.5xIII+1.05xIV
1.35xII+1.5xIV
1.35xII+1.5xIII
IT+1.5xIV

IT+1.5xIII

1.35xII

IT
1.35xI+1.05xIII+1.5xIV
1.35xI+1.5xIII+1.05xIV
I+1.05xIII+1.5xIV
I+1.5xIII+1.05xIV
1.35xI+1.5xIV
1.35xI+1.5xIII

I+1.5x1V

I+1.5xIII

1.35xI

I

It can be seen from the attached that the combination of imposed load cases with each of the
permanent ones has been performed.
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& Governing load

Load Case

I Dead load (g) - <Permanent> (long-term)
II Dead load - <Permanent>(long-term)

IIT Live load - <Imposed - A>(short-term)
IV Live load 1 - <Imposed - B>(short-term)

Do not combine with
I -> IT
II -> I

Partial factors for materials

[FT] Persistent and Transient: yC = 1.50, y5 = 1.15
[SE] Seismic combinations: C = 1.50, ¢5 = 1.15
[AC] Accidental: yC = 1.20, 5 = 1.00

Combinations from the load pattern

01. [PT] 1.35=II+1.50=0.70=xIII+1.50=IV
02. [PT] 1.35=II+1.50=IIT+1.50=0,70=IV
03. [PT] 1.35%I+1.50%0.T0%III+1.50=IV
04. [PT] 1.35=T+1.50*I1T+1.50=0.70=IV
05. [PT] IT+1.50=0.T0=xITIT+1.50=IV

0&. [PT] II+1.50=xIII+1.50=0.70=IV

07. [PT] I+1.50=x0.70=III+1.50=IV

08. [PT] I+1.50=III+1.50%0.70=IV

09. [PT] 1.35=I1+1.50=IV

10. [PT] 1.35=II+1.50=IIT

11. [PT] 1.35=I+1.50=IV

12. [PT] 1.35%I+1.50*III

13. [PT] II+1.50%IV

14. [PT] IT+1.50=I1I1

15. [PT]  I+1.50=IV

16. [PT] I+1.50=III

17. [PT] 1.35=II

18. [PT] 1.35=1

19. [PT] 11

20. [PT] I

v
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If the EC 2 regulation (EN 1992-1-1: 2004) is selected for the dimensioning of concrete and calls
the command for defining the load join scheme, the following dialog will appear:

E Load combinations scheme - EC2 (EN 1992-1-1:2004)

N | Name | Y ‘Van‘able v
1 |Dead load (g) Alternative load
2 |Liveload Ores ®tio

Snow
Sx

Sy

e
w [oo | w fow | e oo |

Desc. | ~ |

Fissures Calculating

short-term v |

[Juse the info about load types assigned in combining load pattern for
design not using load combining pattern (e.g. design for a current load

| Do not combine with | | Always combine with ‘ ‘ Report

| case) in order to use the appropriate partial coefficients for the material

Unite by concurrency |

Unite by dominance ‘ ‘* Combination | |v oK H* Cancel |

The layout of a dialog for defining a load join scheme

When the load case is assigned the character of the occasional load, the edit fields for entering
the value of the W combination factor become available. In case there are more loads of this
character, each of them can be assigned different values of the W join factor and in the edit field
of the “Description” give a short description that will associate you with the entered data.
Clicking on the arrow on the right side of this closed list opens the list content from which one
of the previously defined descriptions can be selected.
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Unite by concurrency - command field by which the basic load cases can be grouped by
concurrency, meaning that they will appear simultaneously in all combinations. Load cases with
different character can be combined. Exceptions are loads that are assigned one of the following
characters: Permanent, Prestress, Seismic and Incident. They can only be combined with load
cases that have the same character.

First, you need to select the load cases that you want to combine with some other cases, and
then click on the “Unite by concurrency” button, after which a dialog of the following appearance
will open:

I Unite by concurrency

Name

Dead load (g)

+| ¥ F

Live load

Live load 1

1
2
3
4 Live load 2
5
6

Sx
Sy

¥

Loads united by simultaneity will appear simultaneously in all combinations.

Allon | | Al off

|V oK ||* Cancel |

Dialog for defining the united
Load cases by concurrency

The displayed list contains all the given basic load cases. In the column “St.” the load for which
this dialog is opened shows the arrow s+ 1 Now it is necessary to click the mouse to mark all

the loads that will be combined with it. The symbol ¥ 7 will be placed in the “St.” column for
the selected loads. Deselecting a previously selected load case is done by clicking again with the

mouse over its name, after which the “'¥ " symbol will be removed.

The symbol “E”, which can be found in front of the names of some load cases, indicates that
these loads cannot be merged with the loads for which this dialog is open.

When you have selected all loads for unification, activate the "OK” button, after which the dialog
will be closed.

In the W& column, the program places the "= ” symbol in front of all load cases that are united
by concurency with the currently selected load case in the list.
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EA Load combinations scheme - EC2 (EN 1992-1-1:2004)
H% | Name | Y ‘I.rmcsed -A i

1 |Dead load (g) Alternative load

2 | ] Ofes @no

3 |Liveload 1 =

"4 |Liveload2 O | B w2 030
3|5 Desc. "

T Sy

Fissures Calculating

Short-term ~

[]Use the info about load types assigned in combining load pattern for
design not using load combining pattern (e.g. design for a current load
case) in order to use the appropriate partial coeffidents for the material

|Donotmrrbhemﬂ'1||arwayscorrbhewimH Report |

|mbebyoonqnmcy||mbebydomanoeH¥ Combination | |v‘ oK H* Cancel|

The placed symbols = ” in the column %" indicate that they are
the second and third load case united by concurrency

Unite by dominance - In addition to grouping load cases by concurrency, uniting by dominance
is also enabled. Load cases combined in this way will have the same W combination factor in all
combinations. It is necessary to select the load cases that you want to combine with some other
cases, and then to click on the “Unite by dominance” button, after which the following dialog
opens:

minance

Ho Name
Dead load (g)

Live load

+ (2=

Live load 1
Live load 2
Sx
Sy

L= B L R S R B

¥

Loads united by dominance, if they appear in the same combination, will have the same

state of dominance.

Allon | | Al off

[v o | % concel |

Dialog for defining the united
Load cases by dominance

Working with this dialog is exactly the same as with the “Unite by Concurrency” dialog, so we
won't explain it again.

After exiting the dialog, in the column WAl the program places the symbol "= "next to all the
load cases that are united by dominance with the currently selected case.
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If the selected load case is combined with another load case both by dominance and simultaneity,
the program places the symbol * B next to it in the column %"

E Load combinations scheme - EC2 (EN 1992-1-1:2004)

N% | Name | Y |Impcsed-A v
1 |Dead load (g) Alternative load
: m| °- o
3 |Liveload 1 B
— _ ()] 0.70 w1 0.50 w2 0.30
4 |Liveload 2 =
5| Desc.
6 [Sy
Fissures Calculating
Short-term ~
[[] Use the info about load types assigned in combining load pattern for
design not using load combining pattern (e.g. design for a current load
| Do not combine with | | Tt | | Report | case) in order to use the appropriate partial coefficients for the material
Unite by concurrency | Unite by dominance |’ Combination | |v oK | |* Cancel |

The placed symbols in the " %]" column indicate that they are the second and fourth
load case united by dominance, and that they are the second and third united both

in terms of simultaneity and dominance

In all regulations based on the EC2 regulation, it is possible to export all combinations that are
automatically generated for the calculation of cracks and deflections (combinations for the Limit
state of usability). Selecting the “Combinations” button opens a dialog of the following

appearance:

I Export of combinations from combinations scheme

(®) Combinations from the load pattern

Serviceability Limit State
() characteristic combinations
() frequent combinations

O quasi-permanent combinations

o] % o

Dialogue layout for exporting combinations
from the combining scheme

By setting one switch to the on state, a selection of combinations to be exported is made. The
meaning of each of the offered switches is the same as in the previously described dialog for
generating the combination scheme report.
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9.3 Slab Design
9.3.1 Input Data

9.3.1.1 Input data - Global

Selecting this command, the following dialog is opened:

K& Input data - Global - EC 2 (ENV 1992-1-1:1991)

Material
Stena [#] support Regions
My

K

Top zone
[]LCS of plate determines the

S500H W default reinforcing direction
t-[z0 |

Bottom zone

e-[z0Jem

[]Laying one reinforcement region over multiple slabs

Design performed for last construction stage only

|v’ 0K ||x Cancel |

The layout of the dialog for defining global input data

Mxy - For slabs that are dimensioned with the check box “"Mxy” on, the Mxy torque values as
well as the bending moment values M1 and M2 are displayed in the report.

Laying one reinforcement region over multiple slabs - The state of this check box
determines the default behaviour of the program when setting the reinforcement area that
traverses across multiple slabs. If the check box is off, the program will split the specified
reinforcement area into multiple areas so that they monitor the contours of the slabs over which
the reinforcement area is passed. If the check box is turned on, only one reinforcement area will
be set, no matter if it goes over several slabs.

The program enables the dimensioning of concrete slabs for loads from all phases of
construction, and not only from the last phase. If the model contains construction phases, at the
bottom of the dialog becomes an active closed list from which the user selects how the
dimensioning will be performed:

Design performed for last construction stage only - the dimensioning of concrete slabs will
be done for loads from the last phase of construction.

Design for all construction stages - the dimensioning of concrete slabs will be done for
influences from all phases of construction.
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9.3.3 Presenting the Design Results

K&l Viewing results - EC 2 (EN 1992-1-1:2004)

Reinforcement direction Isolines Type

() Direction 1 Empty

) Direction 2 ® Full

(®) Both directions None 3D
l:-‘flnforcement type I:I e

() Top

(®) Bottom | hd

Show symbol for LCS

["] adopting reinforcement Separated by directions
Diagonal x=|0.0
Complete mesh o
Series " o+90°

|v’ 0K | |x Cancel |

Layout of the dialog for slabs design results

By turning on the check box “"Adopting reinforcement”, the user is allowed to select one of
the three offered modes of display of the adopted reinforcement:

“"Diagonal” - Setting on the switch it displays the diagonal on which the diameter and distance
of the adopted reinforcement is printed.

“"Complete mesh” - Setting on the switch the program draws each bar separately, respecting
the specified distance between the bars.

“Series” - Setting on the switch, for each area of reinforcement, draws the direction lines which
shows the spreading direction of series and one of the bars in the series. In the section point of
the bar and the line of the spreading direction of series, the angle with the diameter of the bars
and the distance between them is shown.

For each of the selected methods of displaying the reinforcement, it is possible to display only
one direction of reinforcement by turning on the check box “Separated by directions”.

“a =" - Edit field for setting the angle of the main reinforcement direction. With the switches
underneath this edit box, a selection of the direction will be displayed:
“a” - reinforcement will be displayed that extends in the direction of the angle “a” and its
close angles.

“a + 90°” - reinforcement will be displayed that extends in the direction of the angle “a +
90°"” and its close angles.
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The layout of the bar series in the direction of “d+90°” angle
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If the switch “Separated by directions” is turned off, the selection state of switches in the
“Reinforcement directions” group will determine showing the reinforcement in only one or both
directions. This applies to each of the ways of displaying reinforcement - “Diagonal”, "Complete
mesh” or “Series”.

F Viewing results - EC2 (EN 1992-1-1:2004)

Reinforcement direction Isolines Type
O Direction 1 O Empty
(@) Direction 2 (@) Ful
() Both directions Mone 3D
Reinforcement type
Rl l:l Div. Number
OTop
(®) Bottom ~
Show symbel for LCS
Adopting reinforcement [l separated by directions
(") Diagonal o= 0.0
(®) Complete mesh * o
() Series " o+90°
A oK M Cancel

9.3.6 Manipulating the Reinforcement Regions

Joining the contours of reinforcement regions

The program allows join the contours of the reinforcement region of the same set of data that
belong to different slabs. By selecting the command “Joining the contours of reinforcement
regions” the command line gets the following view:

<0 sel.> Join Contours - Select (All / Window / Polygon / Section / eXtras / selection Groups /
Recent selection / Deselect / <End>):

Now, users are expected to select all desired contours of reinforcement regions that need to be
merged.

Firelrrfiviynlhderi v T ot TR B Vo LeG e ey et ana en |- SIS it TR
= ¢ f— .
| v | v
3 - Z & A 8 v 3 - Z : A =7

= : - L A 7
i\ & F . u IL ]

Vi - L L

'Reinforcement areas divided by slabs before  The reinforcement areas are mergéd after
the command “Joining the contours of the command “Joining the contours of
reinforcement regions” reinforcement regions”

After the selection was completed, the program performed the merging of the selected contours
of the reinforcement regions of the same set.
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Divide contours of reinforcement region

ArmCAD program does not allow the import of the adopted reinforcement in which the
reinforcement regions lays over multiple slabs. In such situations, during the “Export in ArmCAD"”
command, the following warning will appear:

Export to ARMCAD could not be performed because exsistence of reinforcement regions over
multiple slabs contours. It is necessary to perform contour dividing of reinforcement regions.

_—d

The user could divide the reinforcement regions using the “Divide contours of reinforcement
region” command, so that the adopted reinforcement can be exported into the ArmCAD
program.

By selecting the command “Divide contours of reinforcement region”, the command line gets the
following layout:

<0 sel.> Dividing reinforcement regions over slabs - Select (All / Window / Polygon / Section /
eXtras / selection Groups / Recent selection / Deselect / <End>):

Now, users are expected to select the contours of the reinforcement areas that need to be
divided.

01 & [ F
L L D & F
A : A4

. . .

A0 0 g

The reinforcement areas are joined after the The reinforcement areas are divided into
command “Joining the contours of slabs after the command “Divide contours of
reinforcement regions” reinforcement region”

After finishing the selection, the program divided all selected contours of the reinforcement area
into slabs.

Reinforcement zone change

It is possible to move the reinforcement area from one reinforcement zone to another, as well
as copy the reinforcement area from one zone to another.

By selecting the “"Modify Sets” command, the command line gets the following appearance:

<0 sel.> Modify Sets - Select (All / Window / Polygon / Section / eXtras / selection Groups /
Recent selection / Deselect / <eNd>):
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Users are now expected to select the contours of the reinforcement area to be moved or copied
from one reinforcement zone to another. After the selection is completed, the following dialogue

opens:

I Adopting reinforcement

As,reqd: 3.29 am?fm As',reqd.: 1.87  anifm
As,prov.: 2,51  amifm Ag',prov.: 251  anifm

Set MName |¢‘| [mm] | el [cm] |¢2[mm] | e? [cm] | n
8.0 20,0 8.0 20.0 1

Zone change (current: bottom)

[Jwith Copy [IMove to other zone
4 e [ copy to other zone
il Dclet W Do | Library | |V* oK | |* Cancel |

Check boxes for moving and copying areas of reinforcement
from one zone to another

Move to other zone
By setting the given check box to on, the selected contour of the reinforcement area

will be moved from the current zone to another reinforcement zone.

Copy to other zone
By setting the given check box to on, the selected contour of the reinforcement area

will be copied from the current zone to another reinforcement zone.
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By selecting the “Layout” sub-command from the command line, a dialog opens in
which you can request one of the programmed methods for displaying the dimensioning results:

K&l Viewing results - BULG EC

Reinforcement direction
() Direction 1
) Direction 2

(®) Both directions

Reinforcement type

O Top

(®) Bottom

TXT repart

[ ] Adopted reinforcement

[ ] Adopting reinforcement
Diagonal
Complete mesh

Series

Isolines Type
Empty
® Full

) None 3D

I:I Div, Number

| v

Show symbal for LCS

Separated by directions

o =|0.0
+ o
 a+90°
|v’ oK ||X Cancel |

The layout of the dialog for slab concrete design results report

This dialog fully matches the dialog that opens within the command to display the slab concrete
design results (see chapter 9.3.3), and we will not explain it again.

9.3.11 Slab punching verification

Support reaction force decrease

By setting the check box to the on state, the control of the foundation slabs makes
it possible to take into account the reduction of the shear stresses in the slab due to
the existence of reactive soil load in the perimeter of the breakthrough. The check
box is only active if the “Foundation slab” check box is on, and “column axial force”

is set to the strain source.
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A Slab punching

Slab punching verification ~ No | Lh[m] |
EC 2 (EN 1992-1-1:2004) i 0.313 | Reinforcement not required
LEVE]_‘ i [0.00 m] 2 0.627  Reinforcement not required
Section 1 (-24.00,18.00,0.00) < |
- 20 3 0.940 Reinforcement not required
b/d=40/80
f—
Lh
8 ‘
5}
fie}
&
P—.‘I%I |+ Add | |m Delete | Draw perimeters
Fecﬁon at the face of the column: Punching resistance not exceeded.
[em]
Codes [EC 2 (EN 1992-1-1:2004) v]
CHECE AT THE FACE OF THE COLUMN - Punching shear reinforcement

Bending reinforcement data Slab Reinforcement type | S500M v
(®) Use currently adopted reinforcement TR Indination angle

Distance from the slab 3.00 = o ) )
) Known reinforcement edge to the steel centroid Bar spacing in radial direction I

Top zone |:| Library g:ziﬂ:rg;:fcriﬁml 2,00 % hs Source of the influences and stresses
0.00 o i
Angle ¥l Foundation dab |cu|umr1 aial force v |

[v] Suppart reaction force decrease Perimeter length to inner calumn perimeter length [ 00 O
ratio L=

Angle | 0.00 Substitute with column with circular cross -
e Eccentricity factor B =[ 1, gog
() Knawn reinforcement ratio Settings

(®) Current load case
Reinforcement ratio - direction 2 | 0.00 % yc = Ki= Sy —
Reinforcement ratio - direction 2 | 0.00 o, CRd,c = k,Vmin = [ 0.035
vRd,max = sy o fod
vEd [ vRd,c <= kmax

| Calculate | |VLH@”—| |V OK | |* Cancel |

Reinforcement bype | S500H

Check box “Support reaction force decrease” is set to on

Slab punching verification can also be carried out at the end of the wall. The length of the wall

edge zone (al) which is considered by control of the slab punching and from which forces are
taken is given as:

al = min (2b, 6dm - b)

dm is the static height of the slab

al
| /
al=min (2b; 6dm - b)

If at the selected place in the slab there is a wall above and below the slab, the “axial force at
the end of wall” option can not be used to calculate the slab punching control if a fictitious
boundary condition is not set on the wall at the connection point with the slab. Setting the
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boundary conditions is necessary to calculate the difference in force above and below the slab.
In such situations, the program will issue an appropriate notice:

Itis not possible to caloulate punching axial force at the end of the wall. To enable this
option, place a boundary condition in the wall at the place where intersects with a slab.

The option of user input of the edge zone of the wall has been introduced in the slab punching
control at the end of the wall:

B Slab punching

Slab punching verification
EC2 (EN 19952-1-1:200%)
Level: [12.00 m]

Section 1 (4.50,23.25,12.00)
C30/37

Bending reinforcement data

(®) Use currently adopted reinforcement

() Known reinforcement

e —

Angle 0.00

sotom e[|

Angle | 0.00

O Known reinforcement ratio

Reinforcement type | BS00B:

CHECK AT THE EDGE OF THE WALL

Reinforcement ratio - direction 2~ 2.000 %

Reinforcement ratio - direction 2 2.000 %

Lh
s
[om]
bid=16/32
o a—
LR T T T . v
Slab
Concrete | C30/37 ~
Distance from the slab &
e Position of critical
Litirzip
V Peranetr 2.00 % hs
[ Foundation slab

Support reaction force decrease

[ Substitute with column with dreular cross

section
Settings

N2 | Lh[m]
1 0.240 | Not calculated.

& Add m Blzfziz

riedmn at the edge of the wall: Not calculated.

Draw perimeters

Codes  EC2 (EN 1992-1-1:2004) il

Punching shear reinforcement

Reinforcement type | B500B ~
Indination angle | 90® ~
Bar spacing in radial direction 15.00 =]
Source of the influences and stresses
slab shear force ~

Perimeter length to inner column perimeter length | 3 gog
ratio

| User-defined length of the wall end zone [cm] |

CRd,c = k,min = | 0.035
wRd,max = oy - fod
vEd f vRd,c <= kmax

Caloulate

(®) Current load case
() Complete scheme

pl (=) ) | o » Cancel

Part of the dialog for entering the edge zone of the end of the wall

User-defined length of wall end zone [cm]

By turning on the check box, an edit field becomes available, in which the length of
the edge zone of the wall is set, which is considered by controlling the punching slab
and from which the forces are taken into account.

Calculator

Selecting the “Calculator” sub-command from the command line, a dialog opens in which the

user has the ability to control the slab punching - to arbitrarily set the cross-section of the column
and arbitrarily set the force in the column:
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Slab punching

'Slab punching verification ~ |Nn ‘ Lh [m] ‘
0,340 | Reinforcement not required

c 30

P

Fecﬁon at the face of the column: Punching resistance not exceeded.

CHECEK AT THE FACE OF THE COLUMN
Codes ‘EC 2 (EN 1992-1-1:2004) v ‘

Column force N = 0.000kN
Maximal shear stress (point &) ved = 0.000MPa |, Punching shear reinforcement

Bending reinforcement data Slab Reinforcement type |5500H w
Concete Incinaton angle
Distance from the slab . .
C— T B — Bl

L I | v [N S | [ G comesccton |

Angle perimeter
[[] Foundation slab Column force kN |:| D D

e —
. . O iu:sssh:éz::m column with dircular Slab thickness m |:| E D

() Known reinforcement ratio Settings Perimeter lenath ta inner column perimeter \angtt_h o

ratio
Reinforcement ratio - direction 2 | 0,00 % o= Ki= Eccentricty factor B = 1,000
Reinforcement ratio - direction 2 | 0.00 % CRd,c = | 0.120 k,vmin = | 0.035
Default
wamex (0% Joverd |
Reinforcement type  (S500N v
vEd [ vRd,c <= kmax

‘ Calculate | W=D ] [ o | & cnel ]

Use currently adopted reinforcement

vHﬂ Save Hﬁ Delete |

A dialog opens by selecting the “Calculator” sub-command from the command line

The closed list in the lower right corner of the dialog is provided for selecting some
of the previously recorded configurations.

i save By selecting this button, you are saving the current state of the parameters in the
dialog.

ill pelete By selecting this button you are deleting the current configurations.
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9.3.12 Review of slab punching verification

By choosing the “Review of slab punching verification” command, which is

located in the “Design » Concrete” menu, the following dialog opens:

E Slab punching verification

= O
=-{_7 Level: [-3.50 m]

S v

. Y

EFEE

s

=7 Level: [-5.20 m]

R YL

i

52

[E]l=| [L][*] [=][w@]

In the dialog, a list of all the places on the slab, grouped by assembilies, is displayed, in which
punch control is performed. Every place in the list is represented by a symbol and an ordinal
number corresponding to the ordinal number of the graphic symbol in the drawing.

Conducting new analysis of slab punching control, as well as deleting and editing
existing ones, can cause the list in the dialog to no longer correspond to the current
state of the model. By clicking this button, the list is refreshed, ie its alignment with
the model.

The activation button in the 2D view is set for the current array containing the
selected slab punching control. The graphic symbol of the currently selected slab
punching control will be highlighted in the drawing. Setting in the 2D view of the
array to which the punch control belongs can also be done by the left double click of
the mouse over its name in the list, as well as by choosing the “"Go to assembly”
command from the drop-down menu that opens with the right mouse click over its
name.

Clicking on this button will turn on the visibility of the selected punch slab controls,
if previously disabled. If assemblies are selected in the trunk, the visibility of all the
punch slab controls that belong to them will be turned on. The visibility of the control
of the punching slab can also be activated by selecting the option “Visible” from the
drop-down menu, which is opened by right-clicking on its name or the name of the
assembly.
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Clicking on this button excludes the visibility of the selected punch slab controls. If
assemblies are selected in the trunk, the visibility of all puncture slabs controls that
belong to them will be excluded. The visibility of piercing control can also be switched
off by selecting the “Not visible” option from the drop-down menu, which is opened
by right-clicking on its name or the name of the circuit.

A button used to edit the slab punching control that is currently selected in the list.
Clicking on this button opens the following view at the dialog:

R Slab punching

Slab punching verification

CHECK AT THE FACE OF THE COLUMN

[em]

bid=80/80

Bending reinforcement data

O Known reinforcement ratio
Reinforcement ratio - direction 2 | 0.00

Reinforcement ratio - direction 2 | 0.00

v

Distance from the slab

Slab

Settings
w12 ] k-
Rac=[0120 | kymn=

~ W [thim ] |
Level: [-3.50 m] 1 1.140 | Reinforcement not required
lSection S5 (1.05,6.20,-3.50)
c 30

CE

Section at the face of the column: Punching resistance not exceeded.

Draw perimeters

Codes [EC 2 (EN 1992-1-1:2004) v]

Punching shear reinforcement

Reinforcement type |SS00H w
Indination angle

Y ——— ) om  Bar spacing i radial direction [2000 Jam
e - Sourte of the mfuences and tresces
st (35 o
angle [0.00 [stab shear force v
[ Feundation slab
[ Substitute with column with drcular e
Angle | 0.00 cross section

(®) Current load case
Complete scheme

vRd max = v -fid
vEd / wRd,c <= kmax

‘ Calculate |

S500N

‘VL”'E”” HV' OK Hu Cancel |

The layout of the dialog for editing previously executed slab punching control

This dialog is the same as the dialog that opens when calculating the slab punching
control, so we will not re-explain it (see chapter 9.3.11).

The activation button currently removes the control panel of the slab punching control
from the model. The command to delete the slab punching control is also found in
the menu that opens with the right mouse click over its name in the list. Since the
punch controls in the list are grouped by arrays, the right mouse click over the name
of the box opens a menu with the “"Delete all” option, which makes to erase all slab
punching controls from the given array.
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9.4 Beam Design

9.4.1 Input Data

9.4.1.1 Input data - Global

B} Input data - Global - EC 2 (EN 1992-1-1:2004)

Main reinforcement: 5500H v Concrete grade: 30/37 w

Shear reinforcement: S500H ~

Maode of displaying the area of shear reinforcement

Taking into account additional
tensile force in longitudinal
reinforcement due to shear

shift xhs

(®) Classic - nominal area of double shear stirrup

@ 8/20(m=2) == (0.827/4) = (100/20) = 2,513cm?

() Total area of steel in the longitudinal section Structure moveability
(®) Non moveable
= = 2 = 2
@ 8/20(m=2) == (0.827/4) > (100/20) = 2 = 5,027cm O Moveable
Dividing distance | 100.0 o
Bending moment increase due to buckling
lambda,cr = 75.0 Concrete creep coeffident goo =
Slenderness is smaller than lambda critical Slenderness is greater than lambda critical
(O Additional eccentricity method () Additional eccentricity method
(®) Column model method - approx. (®) Column model method - approx.
Design performed for last construction stage only ~ v OK N Cancel

The layout of the dialog for global input data

Shift - It is possible to set the global value of the shift of the line of tensile forces. The shift
value is equal to the product of the static girder height and the coefficient specified in the edit
field. The default value of the coefficient for beams for Eurocode regulations is 1.125. The shift
value for any beam can be subsequently changed in the dialogue for defining local input data
(see section "9.4.1.2").

The program allows the dimensioning of concrete beams for all influences from all stages of
construction, and not only from the last stage. If the model contains construction phases, at the
bottom of the dialog becomes an active closed list from which the user selects how the
dimensioning will be performed:

Design performed for last construction stage only - the dimensioning of the concrete
beams will be done for influences from the last phase of construction.

Design for all construction stages - the dimensioning of the concrete beams will be done for
influences from all phases of construction.
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9.4.3 Presenting the Design Results

(=Aa/Ab)[%]

K& Beam reinforcement

v Ok

O (zha/ab)[%]
() (EAa/ab)[max ¥a]

() (EAa/ab)[min %]

Show envelope of acting tensile force

Appearance of the dialog box for selecting
the diagrams of required reinforcement

166

Display the diagram of the percentage of reinforcement of beams / columns for the
required reinforcement.

(ZAa/Ab)[max %]

Display of the maximum value of the percentage of reinforcement on all beams /
columns for the required reinforcement.

(=Aa/Ab)[min %]

Display of the minimum value of the percentage of reinforcement on all beams /
columns for the required reinforcement.

lay the diagram of the percentage of reinforcement of beam;w

EEF 58555

+e

HHaE e %
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9.4.4 Adopting the Reinforcement

Adopting reinforcement

R A o A ) B oo .
@ (mm) [we [¥ a1 [¥ aa2 [T aas [¥ aaa [¥ aabr
s - L 78/20 (n=2)
Aa3 Aat
st
i = il :
‘
EENE (o | ] |
=] B - ] '
HE 2] fem) |
T g =Y z[ B G
Aabr All Beams x=[ m Aa=[
o [8 v|mm {200 F&am % 20 am ‘ ‘) @ .@
The layout of the dialog for reinforcement adoption in beams
Diagrams
In the right part of the dialog, diagrams of the calculated reinforcement along the selected beams

are displayed.

Above the diagram of the calculated reinforcement there is a table with data on the adopted
reinforcement. In the columns with the data of the adopted reinforcement “Aal”, “Aa2”, “Aa3”,
“Aa4”, the surface of the adopted reinforcement in the section is written in brackets.

Cross section

In the left part of the dialog there is a space for the cross-section for which the reinforcement is

adopted.
Aa2
L3 I - = ] e EC 3 P ¥ W Delete curent teration Currentiteration | 1/1
2 (o) + [re [ aar [~ a2 [T aa3 [ et [~ aapr
i 210/10 (m=2)
% x
Aa2fAal
f < i
;
M (=
[0 F 30 % ‘
H . L .
| i T
" | o
S Ao i
20 !
[em]
Aal
ne 3 = ] I[(o He
Aa,br All Beams x=[ 0.8 m pa=[ 0.3 am?
olesm Wl Be 80 HECEs o (@] o |

Check boxes whose status determines whether they will be in a dialog
quote the cross-section and bar spacings

Check box whose status determines whether the window will display a cross section
with all the required data scanned or only an angular cross section will be displayed.
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1

Setting the check box to ON on the cross-sectional view of the dialog will quote the
clear distance between the bars. In the dialog for adjusting the report for the
dimensioning of the beams, the user has the ability to specify the maximum distance
between the bars for which the angles will be displayed. This eliminates the display
of excess angles, ie distances between bars larger than the set value (see section

9.4.5).

. Setting the check box to ON on the cross-sectional view of the dialog will quote the
clear distance between the bars placed in multiple rows.

I—T- Setting the check box to ON on the cross-sectional view in the dialog will quote the
protective layer, that is, the distance from the edge of the section to the bar.

Installation of the longitudinal reinforcement in the cross-section

In addition to placing the longitudinal armature by clicking the mouse in the small red cross,
which determines the possible position of the bars in the cross-section, the program also allows
the mass setting of reinforcement, by multiple selection of red crosses into the window:

F8! Adopting reinforcement

Aaz
P v o= v Z[0 BEla @ i | currentiteraton | 1/1
@ (mm) wo ¥ aar [¥ aa2 [T aas [¥ aaa [¥ aabr ]
1 78/20 (n=2)
Aa3 Aat
i3 £
s
b i
(E— i+
M oa H | ‘
30 30 o | T ‘ ‘
~=0O
Aal
N e T Y - Y
Aa,br All Beams x=| .24 m Aa=| 0.5 an?
Sl WmEe 8L o H@EW I

Mass setting of longitudinal reinforcement, selecting red crosses using a window

Also, for removing the incorrectly installed reinforcement, multiple selection of already installed
bars with the window is enabled. After removing the bars from the cross-section, the red crosses

will appear instead again.
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Mass removal of the fitted armature by selecting the window

@ (mm) Edit field in which the diameter of the bar you want to place is assigned. Diameter

setting can also be done by selecting from the list, which opens with the mouse on
the arrow on the right side of this edit box.

In the sections of the dialogs “"Aal”, "Aa2”, “"Aa3”, "Aa4”, the longitudinal reinforcement is set
in the cross-section:

[]

[17]

[H]

<l

Edit field in which the number of bars is in order. Setting the number of bars can also
be done by selecting from the list, which opens by clicking the arrow on the right side
of this edit box.

Edit field in which the desired number of rows of armatures is assigned. Setting the
number of rows can also be done by selecting from the list, which opens by clicking
the arrow on the right side of this edit box.

Edit field in which the axle distance between the rows of the reinforcement is
assigned. The distance between rows can also be adjusted using the arrows that are
on the right edge of this edit field.

In case the user set the data for one armature, for example, “Aa2”, by activating this
button, copying all given data into another appropriate array, in this case “Aal”, is
performed. We will note that this does not reflect the installed reinforcement, but
only defines the position on which the array can be positioned.

In cross-sectional segments not related to the main reinforcement (*Aal”, “Aa2”, “"Aa3”, “Aad"),
it is possible to specify the longitudinal structural reinforcement “Aa, k”:
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E Adopting reinforcement
A S o e i
@ (mm) No [¥ a1 [~ a2 ¥ Aa3 ¥ Aad [™ aapr
1 08/20 (m=2)
Aa3 " - 1 had
x: ‘ ! %
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- F 3 T
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o
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[
L . o " g 1
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|
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@H o
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Ml a1 !
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The part of the dialog that deals with specifying the structural reinforcement in cross section

. Edit field specifying the number of bars in the row. You can also specify the number
of bars by selecting from the list, which opens by clicking the arrow on the right side

of this edit box.

If the segment of the stirrup is selected along which the reinforcement is selected, so that it
becomes red, and then clicked on the right mouse button, a drop-down menu opens with a series
of commands that allow the user to perform symmetric reinforcement, mass installation of the
reinforcement, massive reinforcement in a quick and simple manner replacing the diameter of
the reinforcement as well as removing the pre-fitted reinforcement:

E? Adopting reinfercement
Aa2
B mE Y] 00 Ee @ i s [T
@ (mm) [ [¥ a2z [¥ a3 ¥ aat [™ mabr ]
- - 1 2016 (4.02am) 28/20 (m—2)
d Symmetrical
H Aa2: Apply to all B16
Aa3 Aa2: Replace to all 816 i
=E Aa2: Remove to all
Aa2fAal
il i
‘
"o H o | .
3.0 15 3.0 ! ‘ ‘ ‘
H +
=00
Aal
pi Y =i Y 10 Ee O
Aabe Al Beams x= m 2= e
o e Wme Ble Bl o WEEe | ] (@) @

Drop-down menu that opens with the right click of the mouse above the segment of the stirrup

Symmetrical
In the case of symmetrical reinforcement, it is sufficient that only one reinforcement,

such as “Aa2”, defines the exact position of the bars, while the other, in this case
“Aal”, can be automatically mapped. It is enough to select command “Symmetrical”
from the drop-down menu and the program will automatically axially map the
previously installed armatures to the appropriate segment of the stirrup.

Apply to all
By selecting this command from the drop-down menu, the program will automatically

place the bars over all the crosses belonging to the selected segment of the stirrup.
We will note that it is necessary for the user to first specify the diameter of the bar
in the edit field " (mm)”, which will be assigned to the fitted armature. In the
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command name, the program shows in which segment the armature will be placed
and which diameter will be assigned, e.g. "Aa2: Apply to all @16”, which means that
the Aa2 armature with the diameter of the bar @16 will be installed.

Replace to all

The user is enabled to replace the diameter in a quick and simple way, already fitted
with reinforcement. You need first to set the desired diameter in the edit box “&
(mm)”, then select the “Replace to all” command from the drop-down menu, which
will give the new diameter to all the placed bars in the selected segment. In the
command name, the program shows in which segment the stirrups will be replaced
by the diameter of the bar and which diameter will be assigned, for example, “Aa2:
Replace to all @20”, which means that the diameter of the bar @20 will be assigned
to the armature Aa2.

Remove to all

By selecting this command from the drop-down menu, the program will remove the
already placed bars from the selected segment, and red shadows will appear in their
place. In the name of the command, the program shows which segment of the
stirrups will remove the bars, for example, “Aa2: Remove to all”, which means the
program will remove the installation of the reinforcement bar Aa2.

Since the bars are not quoted in the cross-sectional drawing, it is certainly of interest to know
at any time during the work, which diameter of the bars you placed in which place. It is a
procedure for identifying the placed rods. So, it is enough to point by mouse in the surroundings

of the bar

whose diameter you are interested in and it will appear in blue. In this way, the

identification of the bars that have not yet been set is done, but only their positions are shown
in the cross-section, through the red crosses:

Aaz
2 v =l v Tl Fe W il Current iteraton | 1/1
@ (mm) — N [¥ et [7 a2 [T a3 M [* Aapr ]
- . 1 [0 @.02amy) 2016 (4.02am?) 28/20 (m=2)
liﬁ+ e
Aa3 e T Aa4
* g
il hil
[ ‘
i - | .
[zo B Gok T < |
=] H + + + =] !
9 !
=00
Aal
2By oY i Ee O
Aagbr Al Beams x= m ha - e
ofs vm W e BE ] HEEe ° [@ [@ v o

When ado

Display the diameter of the bar in which the mouse pointer is placed

pting the reinforcement in a circular or tubular cross-section, there is no possibility of

setting the position of the bars, but immediately the reinforcement which the program
automatically set up appears.
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The layout of the dialog for the adoption of the reinforcement in a circular cross-section

In edit fields “@ (mm)” and E‘ it is necessary to specify the diameter of the bars and the desired
number, and they will automatically be set homogeneously in the scope of the section.

Setting the stirrups in the cross - section

In the part of the dialog “Aa,br”, the assignment of the stirrups in the cross-section is done:

4] Edit field in which the diameter of the stirrup is assigned. Diameter setting can also
be done by selecting from the list, which opens with the mouse arrow on the right
side of this edit box.

11
H

Edit field in which the distance of the stirrup is assigned. The distance can also be
adjusted using the arrow located on the right edge of this edit field.

Edit field in which the cutting of the stirrup is assigned. The task can also be done by
choosing from the list, which opens with the mouse arrow on the right side of this
edit box.

Edit field in which the size of the protective layer is assigned, that is, the distance

from the edge of the section to the outer edge of the stirrup. The distance can also
be adjusted using the arrows located on the right edge of this edit field.

Work with iterations

Add the iteration
This button adds a new iteration, which gets an ordinal humber greater by one than
the last iteration (the program automatically takes over the already installed
armatures from the last one until then and joins the newly formed iteration).

Delete current iteration
Selecting this button you delete the current iteration

i save Selecting this button, the current state of the parameters in the dialog is saved.

il Delete Selecting this button, the current configuration is deleted.
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The closed list located to the left of the ™ lal ” button is intended for selecting some
of the previously saved configurations.

K& Beam reinforcement

) Aa2 v

() (ZAafab)[max %)
() (ZAa/ab)[min %]

[ caleulated reinforcement

Show envelope of acting tensile force

Appearance of the dialog box for selecting
the diagram to be presented on the drawing

(ZAa/Ab)[%]
Diagram of percent reinforcement of beams / columns for adopted reinforcement.

(ZAa/Ab)[max %]
Display of maximum value of percentage of reinforcement on all beams / columns
for adopted reinforcement.

(ZAa/Ab)[min %]
Display of the minimum value of the percentage of reinforcement on all beams /
columns for adopted reinforcement.
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Diagram of percent reinforcement of beams for adopte-d reinforcemént
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9.4.5 Generating the textual report

O aaz w88
O aa1
®) Aa2fAal

O Aa3

) Aa4

O Aa3faad

) Aa,br

(@071

) (zAa/Ab)[26]

. Reinforcement

() (ZAa/ab)[max %] [calaated

O (zAafAb)[min %] Adopted

TXT report

Adopted reinforcement

- < o @ L

Parameter tuning dialogue
when creating text reports

The section of the “"TXT Report” dialog box contains check boxes whose status determines
whether bars for the adopted reinforcement will be quoted in the report.

= Setting the check box to ON in the beam dimensioning report for adopted
reinforcement will quote the clear distance between the bars. Next to this check box
is an edit box where the user has the ability to specify the maximum distance between
the bars for which the angles will be displayed. This will eliminate the display of
excess angles, ie distances between bars larger than the set value.

:1 Setting the check box to ON in the beam dimensioning report for adopted
reinforcement will quote the clear distance between the bars placed in multiple rows.

LT— By setting the check box to the ON in the dimensioning report for the adopted
reinforcement beams, the protective layer, ie the distance from the edge of the
section to the bar, will be quoted.

Vrd,max - for Eurocode-based regulations, the report dimensioning the beams also lists the
maximum values of shear forces that the beam can accept in the direction of local axes 2 and 3
(Vrd,max,2 and Vrd,max,3).
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9.4.10 Interaction diagram of the beam

B Interaction diagram 1-1
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Layout of the “Interaction diagram” dialog

“Diagram M2-M3 (N1=const)”

Since this interaction diagram represents cross sections through a 3D interaction diagram in
different planes corresponding to different values of nhormal force N1, in order to know for which
plane a diagram is shown, the 2D interaction diagram in the upper right corner shows the
ordinate of the normal force.

Scale

Edit field for setting the text scaling factors on 2D interaction diagrams. In this way,
the program allows you to adjust the font size for texts that are displayed on
interaction diagrams. The text size can also be adjusted using the arrows that are
located on the right edge of the edit field. We will note that the adjusted text size on
the interaction diagram will also refer to their presentation in the report.

For the purposes of arbitrary setting the points and sections on the 2D interaction diagram, the
program offers a number of commands:

D Points input

Selecting the button, the user has the ability to set an arbitrary point on a 2D
interaction diagram, showing its values. The points are represented by the
appropriate symbol, whereas the green colour indicates that the section with its
reinforcement can withstand these influences, while the red colour indicates that the
section is not able to withstand the influence. Thumbnail with the name of the button,
provides the user with information about whether the program is in the process of
setting points or not:

IEI the command is started and the user can enter arbitrary points on the interaction

diagram.

I:I the command is not started.
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B Interaction diagram 1-1

Ordinate of normal force ﬁ [kNm] N1=-2142 kN
1910 2016 =
=
I e poo
-2000.00 r
-1500.00 r .00
| @emo ~1000.00 - :
Z
=] | | | (m=2) -500.00 -
0.00 r
500.00 r
53449 r
4+ 44
)

M3=-20.14
=141

4816 1510

.00 M3=-3058
N1, min = [2141.68 d2=-4.80

N1, max = (534,49

£.00
Divisions Number l:l o = = = - o =1

Delete &
‘d\agram M2-M3 (N1 = const) v Scale % @ Points input
Layout

Desirable number of Report
axes:

I I M3 [kNm]

Generate sections

Div. Number [+ |x4 Repart title Y E‘ E‘

¥ [E] [x

[¥]5how load-combination paints X
[w] wide report ~ e —

<
2

& Add toreport (O Use calculated reinforcement Report preview

(®) Use adopted reinforcement

Layout of the entries entered with your ordinates in the interactive diagram

Generate sections
The program allows the automatic generation of points, with the display of their
values, at the section point of the interaction diagram with the coordinate axes.

Interaction diagram 1-1

Ordinate of normal force M2 [kNm] N1=-1000 kN

1@10 2818 =
3 =

r 50
r
[
a0 r

00
9 | | m=2] r
[

r Loo 12=57.04
[
LI |
s
4816 1810 .00 =-156.76. 13=128.27
2
t B [P
50.0
N1, min = |-2141.68
N1, max = |534.49 100
] o
Divisons Number : [ | 2 g 5 8 S g

Delete
[dagram M2M3 (N1 = const) v scale[100 [${% [ Pontsinput

Layout [

Desirable number of o
axes:
Div. Number [+ |x4 Report tite

[ Show load-combination paints

- e ]
4 Addtorepart () Use calculated reinforcement

®) Use adopted reinforcement

[
; I M3 [kNm]

Generate sections

&l 2] ]

*

4

<
[

Layout of the generated points on the interaction diagram
by using the command “Generate sections”

s A button which selection opens a dialog where the user has the ability to set the
coordinates of the point he wants to display on the interaction diagram:
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Point coerdinates

Upon exiting this dialog, the "OK" button will be displayed on the interaction diagram.

The button which selection opens a dialog where the user has the ability to set the
line parameters that will be displayed on the interaction diagram:

Parameters for line

Orientation

O vertical
o
|V oK | |* Cancel |

Using the two “Horizontal” and “Vertical” switches, the line orientation is selected,
and the corresponding coordinates are entered in the edit field. By going from the
dialog to the "OK" button, the interactive diagram will show the assigned line as well
as the section points of this line and the interaction diagram.

Interaction diagram 1-1

Ordinate of normal force

[M2 [kNm] N1=2000 kN
1@10 ,_7&
] ] 214168 koo
-2000.00
~1500.00
8320 -1000.00

po.o

-500.00
0.00

500.00 00 9-11.34
534,49
B N S |
)
4816 1010 .00

N1, min = |-2141.68

N1, mex = [534.99 200
) o o o o o . z
Divisions Number : l:l = S S = = 8 2
—
L] [diagram M243 (41 = const) v scale| 100 [ Points input
Desrable rumber of Report
axes:
v amber [3 4 Report e 4+ [
¥ =] ]
Show load-combination points So
- [¥] Wide report 1 | & Add toreport
&  Addtoreport | O Use colauiated reinforcement Report preview

(®) Use adopted reinforcement

Layout the generated points in the section of the interaction diagram
and the assigned line

If there are no intersecting points of the assigned line and the interaction diagram,
after exiting the line parameters dialog, the program will issue the appropriate notice:
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6 Added line does not intersect a polyline

v OK

»®

The button is removing the last assigned point from the interaction diagram.
The button removing all assigned points from the interaction diagram.

The button removing all assigned sections from the interaction diagram.

We will note that all the points and sections that a user has set in the interaction diagram will

also be displayed in the report.

9.4.11 Designing the concrete according to EC8 (Capacity

design)

9.4.11.2 Method of implementing dimensioning of concrete beams
and columns according to EC8 EN

2) ANALYSIS

Capacity Design is also enabled when the seismic calculation is performed with the ECS8

transverse force method.

4) CHECKING THE CAPACITY OF STRUCTURE FOR DUCTILE BEHAVIOR

F& Design parameters EC3 (Capacity design)

Ductility dass

[Ductiity dass MEDIUM (DCM)

Y]

Overstrength factors

Beams: y,Rd

Type of non-structural elements

Columns: y,Rd

Mon-structural elements fixed in a way so as not to interfere with structural deformations v |
Name | o [ | q | EMc/EMb ‘ T |

1 [sx | 0.00 7 2600 1.300 1.021

2 |5y a0.00 7 2.600 1.300 0.824

w = 0.67

q0 =3.90

Frames or frame-equivalent dual systems

[#]Show check 5.5.1.2.1-(4) / 5.4.1.2.1-(2)
[W]Show check 5.5.1.2.1-(5) / 5.4.1.2.1-(3)
[W]show check 5.5.1.2.4 - (2a) / 5.4.1.2.5 - (2a)
[w] Show check 5.5.1.2.4 - (zb) / 5.4.1.2.5 - (2h)
[w]Show check 5.5.1.2.2 - (1)
[ Show check 5.5.1.2.1- (1)

Report

| |v OK ||x Cancel |

Izgled dijaloga za zadavanje parametara proracuna
za EC8 (Capacity design)
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Part of the dialog “"Overstrength factor” allows you to set the factor “y, Rd” as defined in the
regulation EC8 EN, in sections 5.4.2.2 for beams and 5.4.2.3 for columns.

9.4.11.5 (EC8 CD) Critical Regions

It is possible to perform multiple edit of critical regions at the same time, by selecting a larger
number of beams:

Editing of critical regions (Multiple/<End>):

By selecting the “"Multiple” sub-option from the command line, the beam selection procedure is
entered:

<0 sel.> Beams - Select (All / Window / Polygon / Section / eXtras / selection Groups / Resent
selection / Deselect / <End>):

After the selection of beams/columns, whose critical areas you want to change, a dialog with the
following appearance opens:

I Editing of critical regions X

End node End node
Default length of critical regions Default length of critical regions Default dear length

=1} an an
Current length Current length Current length
[ e L e an

Default Default Default
v oK »N Cancel

Dialog for editing critical regions

The left part of the dialog shows the data of the starting nodes, while the middle part shows the
data of the end nodes of the beam. By entering a new value in the “Current length” edit field,
the “Default lenght of critical regions” will change for all selected beams. By clicking on the
“Default” button, the manually set critical area is canceled, and the program uses the default
lengths during the calculation.
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9.5

Influences Governing the Design

Walls Design (Shear walls)

F& Walls design - EC2 (EN 1992-1-1:2004)

Material

@
@ 2
Corner reinforcement BS00A al= -15.0 om 2 T
- e P AaufAah &
= @ [ e EN
Main reinforcement BS00A ~ a2 n z AaviAah z a2
Concrete grade C30/37 aj=|2.0 n i =
g I e - | =
d=|300.0 an bfd = 40/300 m
Ab = 12000 ?
Results
Aalfha = Med = -1528.03 kim I+1. 50xII
MNd = -202.70 kn I+1. 50xI1
Aaljha =
Td=| -209.56 kN 141, 50xI1
Lib
i [ separated by modes Report with reinforcement and influences ~
J ]
Known Aav Aal=[ 10.22 an* mn=[ 1800 [no N[ T M
Grestermoment[ ] a3 [ 1022 an*  mn=| 00 || 2024 00 00
Adopting reinforcement - -
pang Aav =| #0.00 emim min=| =3.00 I 02 1997 10187
Aal: ! Azh =| *L3% oniym mn=| =400 I 0.0 14.8 75.3
Aaz: ! v 0.0 0.0 0.0
Settings
Aav/aah:
e i Multipliers of seismic forces
I T= | 1.00 M= | 1.00
(®) Complete scheme
Interaction diagram v 0K N Cancel

Multipliers of seismic forces - Impacts from multimodal seismic load cases can be magnified
by assigning arbitrary multipliers. The check box determines whether multipliers are used, so
that when the check box is turned on for change, the following fields become available:
T x - with the value given in this field multiplies the transverse force by the
multimodal seismic load cases. When the multiplier changes, so will the values of the
transversal forces in the table.
M x - the value given in this field multiplies the bending moment by the multimodal
seismic load cases. When the multiplier is changed, the values of the moments in the
table will be changed as well.

E Walls design - EC2 (EN 1992-1-1:2004)

Material ] TZ
m
Corner reinforcement B500A ~ al= m a1 — =
= aviAal s
i il = m o — -
Main reinforcement B500A ~ a2 om Z Aavihah 2 a2
Concrete grade C30/37 al=|20 o i 3 -
g f > - | o
d = | 300.0 om b/d = 40/300 n
Ab = 12000 an?
Results
Aalifaa = Med = -1528.03 kNm  I+1.50xI1
Nd = -202.70 leN I+1,50xI1
AaZfha =
Td = -299.56 kN I+1.50xI1
Librar;
i []separated by modes Report with reinforcement and influences v
I ol
Knonn Aay Aat=| 208 m? mn=| 1800 [Ne
Greatermoment[] a2y _[ 208 om?  min=| 100 ||
Adopting reinforcement pav=| £3.00 cmim min=| 23.00 I
Aal: Azh=| *1.34 omim min=| =400 I
Aa: I\
Settings
AavfAzh:
W e Multipliers of seismic forces
] T= | 2.00 M= | 2.00
(®) Complete scheme
Interaction diagram v oK »N  Cancel

By setting multipliers, the effects of seismic load cases have changed

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



181

9.6 Dimensioning a series of walls

Design envelope

Type of constructive system
Selecting from the closed list, which is at the bottom of the dialog, determines the
type of structural system with the walls. Four options are offered: “"Wall system”,
“Dual systems”, "Wall systems - squat walls” and “"Dual systems - squat
walls”. For each of them a specific diagram of the shear force anvelope is defined.

IR Design envelope

Load case
[[]Use desian envelope of forces
[ <]
M [khim] T [kn] N kN
18.00[m] Moment diagram offset = Shear force multiplier 100
(I i
i
I W
Ll )
il
— — Il I
i 1N t é
—1— ; ;
I i
! 1 i 1}
! | 1= — i iy
i 1
! 1]
| = ) e i )
—] i 1\
Forces at the
current section
( 1/42) # {
(ki JeN)
Design M min: -22.192, max: 22.192 T min: -21.186, max: 21.186 N min: -19.393, max: 19.393
Increased M min: -22.192, max: 22.192 T min: -173.968, max: 173.468
Min/Max M min: -395.701, max: 395.701 T min: -346.936, max: 346.936 N min: -227.827, max: 227.827
| DUSLSYSIEMS .t I v ¥ Cancel

Dual system is selected

Creating a text report

By selecting the sub-option "Report” from the command line, the program opens a window
reserved for the display of a text report, in which the implemented dimensioning is displayed in
all sections obtained by the command for dimensioning a array of walls, as well as in all sections
obtained by the command for dimensioning walls (see chapter 9.5).
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-
[Frame: V 4
ECZ (EN 199%2-1-1:200%)
C30/37 ({yC = 1.50, ¢S5 = 1.15) [PT]
Corner reinforcement BS00B
Main reinforcement B5S00B
Full load pattern
Section 1A - 1A (Z2=4.00m)
Governing section for bending
a Aavidah Aaz
™ _\
225 A %
225
< // -
A
#a1 & '\_Aav:‘ﬁeh b=
b/d = 16/450 cm Bb = 7200 cm*®
Lc N [kN] T [kN] M [kNm]
I —-8%90.5 58.0 —-T7&69.1
II -93.8 -1.8 -84.4
III 227.8 895.5 385.7
IV 483.7 133.3 543.3
Critical load for bending: I+IV
Critical load for shear: I+IV
Med = -1612.32 kNm
Hd = -406.79 kN
Td = 182.23 kN (Vrd, max = 3041.23 kN)
gb/ra = -1.528/20.000 %
Ral = 4.13 cm*® (min:10.80)
Baz2 = 4,13 cm*® (min:10.80)
Rav = +0.00 cm*/m (min:+1.20)
han = $0.61 cm*/m (min:l.60) w
ol || o= ¥ oK

Dialog layout for displaying a text report
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Working with this window is exactly the same as with other commands in the program that

create text reports.

9.7 Review of walls designing

Selecting the “"Review of walls designing” command, which is located in the
module for processing the calculation results in the menu “Dimensioning » Concrete”, the

following dialog opens:
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E Walls design *

=3 Frame: H_4
b - AW A A

= .| ? i}

In the dialog, a list of all sections in the model is displayed, in which dimensioning of the walls
is performed. Sections are grouped by assemblies. Since the list shows the sections obtained by
the seismic wall dimensioning commands, as well as the commands for dimensioning of a series
of walls, the dialog with the symbol of the section and the mark of its axis shows the mark
indicating which command obtained the intersection:

WA - sections obtained by the dimensioning of seismic walls command.
AW - sections obtained by the dimensioning of row of walls command.

By selecting a section from the list, in the lower part of the dialog, the adopted, or computably
required armatures of a set section will be displayed. In case that a reinforcement is adopted in
the section, the reinforcement will be displayed in the dialog. If the reinforcement is not adopted,
the required amount of reinforcement will be displayed. The “*” symbol next to the amount of
reinforcement indicates that this is the required reinforcement.

. Adding and deleting sections in which dimensioning is performed can result that the
list of sections in the dialog no longer corresponds to the condition in the model. By
clicking this button, the list is refreshed, ie its alignment with the current state of the
intersection in the model.

#. The activation button in the 2D view is set for the current assembly containing the
selected section. The currently selected section in the list will be particularly
highlighted in the drawing. Setting in the 2D view of the assembly to which the
section belongs can be done by the left double click over its name in the list, as well
as selecting the "Go to assembly” command from the drop-down menu that opens
with the right mouse click over the section name.

I:I Clicking on this button switches on the visibility of the selected sections in which the

sizing of the walls was carried out, if it had previously been turned off. If assemblies
are selected in the trunk, the visibility of all sections belonging to them will be turned
on. Cross-section visibility can also be activated by selecting the option “Visible”
from the drop-down menu, which is opened by right-clicking on the section name or
assembly.
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Clicking on this button turns off the visibility of the selected sections. If assemblies
are selected in the trunk, the visibility of all sections belonging to them will be
excluded. Cross-section visibility can also be turned off by selecting the “"Not visible”
option from the drop-down menu that opens by right-clicking on the section name or
assembly.

The button used to edit the section currently selected in the list. If one of the sections
selected from the section for selecting seismic walls is selected in the list, clicking the
mouse on this button opens the same dialog as in the dimensioning procedure for
this section:

IS Earthquake walls - EC 2 (EN 1992-1-1:2004)

Material ] >
@
Corner reinforcement S500H W al= n a1 T
et AaviAzh o
in rei = ] m Lo
Main reinforcement S500H w a2 om -z Aavihah 2z a2
Concrete grade a3=|20 o 3
’ B | =
d=|8569.9 m bfd = 25/870 (=}
Vertical concreting
Ab = 21749 cm?
Results
Aalfaa = Md=| 246.37  Kkim  1.35q+1.05x1+1.50xI1-+0.90x1
Nd = -338.79 kM 1,35x1+1.05xII+1, 50xII1+0.90xIV
weha-[o30 ]
Td = 264.81 kN 1.35%I+1.05xII+1. 50xIV
n Report with reinforcement v |
IR Azl=| 0.00 an®  min=| 3262 |pno N[ T Mo
Greatermoment[ | uap [ 000 am:  min=| 3282 I 2376] 1882  -238.4
Adopting reinforcement Aav =| 0.00 om¥m min=| =188 I 7.1 4.8 0.8
Aat: [f]  Ash=[ 2041 emzm min=| #250 [ 5.4 8.5 510
v -1.0 3.9 -0.1
Aa2: lIl
| Settings
Aav/Aah:
O current load case
(®) Complete scheme
| Interaction diagram | |V oK ‘ |x Cancel |

The layout of the dialog for editing the earlier dimensioned section

All offered parameters are now available for changing and implementing a new
dimension.

If a list is selected in the list that is obtained using the dimensioning command of a
row of walls, a dialog with all the previously given data is opened in the dimensioning
procedure for a row of walls:
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B Concrete design - the array of walls - EC 2 (EN 1992-1-1:2004)

Material =]
@ 2 Ho Secton [width |E= |~
Corner reinforcement  [s500H ~] at=[115 | - =
= _ = ‘AaviAah e " _ [ 3w amr =
Main reinforcement [s5004 ~] s2=[115 | m E ‘Aaulhah e a2 3.30 229
Concrete grade |c 20 vl a3=[2.0 | am ‘ + 230 220 [
- I
L 3.10 228 [0
bid=| 250229 am
R
Results 2.67 229 7
payjpa =[0.50 | Md=| 081  kNm  1.35x0+L.05dI+150xII1+0.90:0V Y 24 2w
. Nd=| 740 KN 1.35x+1.05d1+1 50I040.90:0V 245 21 |v
Aa2fha =
Td=[ 819 KN [+L05KI+150xII
i Density| m
Design envelope
Known Aav Aal=] 000 o  mn=| 861 |No N T Mo 4
Greatermoment[ | a5 [ 000 am?  min=| 861 |1 5.5] 19 1.0
Adopting reinforcement pav=| 000 mm min=| 188 [I 0.2 0.3 0.1
Aal: EI Aah=| #0.04 mmim mn=| *2.50 L L3 52 04
v 2.4 0.1 0.1
naz: |
\ p- |
Aav/Aah:
O current load case
= Show axis mark
(® Complete scheme C D
[selectplatesiwall || meport | [ mteractondagram |[w ok |[% cancel |

The layout of a dialog for editing a previously dimensioned row of walls

i The activated button is currently removed the selected section from the drawing. The
section deletion command is also found in the menu that opens with the right mouse
click over the name of the section in the list. Since the sections in the list are grouped
by assemblies, the right mouse click over the name of the box opens a menu with
the option “"Delete all”, which is for deleting all sections from the set assembly.

Right-clicking the mouse over a section in the list opens a drop-down menu containing
commands for working with the selected section. In addition to the already described commands
that can be called via the icons in the dialog, there are also the “Calculation” and “Report”
commands.

& Walls design

B{D Madel
-7 Frame: H_2

%E f Goto assembly )

Delete

Visible
Mot visible

Calculate

Report

~
4 EE £ ? m

Right-click drop-down menu
mouse over the section name in the list
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Calculate - by choosing this command, the calculation of the selected cross-section is performed
without entering the dimensioning command dialog, with the parameters that were set when the
command was last used. If several cross-sections are selected in the tree at the same time, the
selection of the command will carry out the dimensioning of each of them individually. By
selecting the command from the menu that is opened by right-clicking on the name of the
assembly or on the "Model” branch, all sections that are in that assembly, that is, all sections in
the model, will be dimensioned.

If it is not possible to perform the calculation for one of the selected sections, by selecting it in
the lower part of the dialog instead of the reinforcement, a message will be written saying why
the calculation was not performed.

! Walls design X

-0 Model
B{:I Frame: H_2
B AW A-A
g g via: 1-1]
B WA 2-2
. g AW:BB
E|{:| Frame: H_4
o AW A A
ol WA 33
ol AW B B

Not calculated.
Load combinations scheme is undefined.

by v

& % |, |F @

A message indicating why the given
Intersection is not dimensioned

By selecting the “"Report” option from the drop-down menu that is opened by right-clicking the
name of the section or assembly, the program opens a window for displaying a text report for
all selected and calculated wall dimensioning sections, as well as for all selected and calculated
dimensioning of arrays of walls.
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=3 Model
BD Frame: H_2

e WA 22
i oawsa
= Frame: H_4

g AW A -A

;B;E
i i Go to assembl
- ,ﬂ; ¥

Delete

Visible
Mot visible

Report

=IEAREEIA L]

The command to create a text
reports in all selected sections

-~
[EFrame: H 4
ECZ (EN 199%2-1-1:200%)
C30/37 (yC = 1.50, ¢35 = 1.15) [PT]
Corner reinforcement B5S00B
Main reinforcement B500B
Full load pattern
Section 1& - 1l& (Z=2.46m)
Governing section for bending
o Aavisah _\ ‘Aaz
™
15
/ 115
A
fai '\_Aavmah =
b/d = 25/229.5 cm Ak = 5737.5 cm®
ILC N [kN] T [kN] M [kNm]
I =7.7 -3.8 -9.2
II 1.0 0.4 -0.8
IIT 6.8 8.0 -3.1
IV -1.2 -0.2 0.3
Critical load for bending: I+40.30xIT+4+IIT
Critical load for shear: I-1.00xIII
Med = -12.55 kNm
Hd = -0.79 kN
Td = -12.77 kN (Vrd,max = 2423.52 kN)
ebfra = —-0.204/20.000 %
Ral = 20.00 cm*® (min:8.61)
Raz = 0.00 cm*® (min:8.61)
Bav = +0.06 cm*/m (min::1.88
Bah = $0.08 cm*/m (min:2.50) w
[ split the report gl | & ok

Dialog layout for displaying a text report
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Working with this window is exactly the same as with other commands in the program that

create text reports.
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9.8 Cross-section Calculation

A Cross-section calculation

-Rectangle

2 e o
- T-Section m
- [-Gection

d= ]
e [0 ]
- Triangle
- Circular

.. BOX

- Tube 1 3

oy Open L= -
- Unsymmetrical [-Section b
tl- Massive cross sections }‘—'—'{
Project: :
Ne N R | B | wm | m | M| o ades
[ |Ec 2 (BN 1992-1-1:2009) ~|
1 0.0 00 0.0 0.0 0.0 00 v
Results
e ——
paz =] +] - = €30/37, S500H, 5500H
Aa3 =| +| =| an® Both directions
Az4 =| + =] cm? Schema 1
Aabr=[ mim ebjea=| Yoo Caleulate

[lwith copy

| ) BN & & [

Layout of the analysis of section dialog

L= The program enables the approximate consideration of the influence of buckling in the
section calculation. The edit field specifies the length of the beam, which will be used
when calculating the buckling lengths.

When a value is set in this edit field, the input data for the buckling calculation should be defined
in the dialog that opens by clicking on the “Way of reinforcement” button.

The assigned input data for the dimensioning of the cross-section are displayed in the basic
command dialog, so you can at any time see which data analysis will be executed without
entering the “Input Data - Local” dialog box.

R Cross-section calculation

e : S
- T-5ection
Trapezoidal

- Triangle
- Circular

- Tube = 3

.. Box

- Unsymmetrical [-Section b
tl- Massive cross sections }'—'—'(
Project: Codes:
Ne N R | B M| W] M= role odes
| |Ec 2 (B 1992-1-1:2009) |
1 0.0 00 0.0 0.0 0.0 00 ¥
Results
e
Aa2 =] +] o - £30/37, S500H, S500H
Aa3 =| +] =| an® Both directions
Azd =| +| = m? Schema 1
Aa,br = an?fm  ebfea =| % Caloulate

Cwith copy

| v| @ il [ terachon diaara Pl | (=) (L2

Part of the dialog where the input data for dimensioning the section is displayed

= save The button is saving the current state of the parameters in the dialog.
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ill Delete The button is deleting current configurations.

The closed list located in the lower left corner of the dialog is intended for selecting some of the
previously saved configurations.

9.9 Masonry wall stress control

Masonry wall stress control ~
Frame: WV 5
Char. comp. strength of masonry
S unit
b = 12.000 MFa
Characteristic compressive
1B 1B strength
fk = 7.000 MPa
B gp Shear strength under zero
compressive stress
vkl = 0.200 HPa
Characteristic shear strength
vk = 1.500 MFa
Partial coefficient for material
M= 1.500
Full load pattern
v
¥ Section |= | A Char. comp. strength of masonry unit (fb) [75 o9 MPa
K 120| rrne . T
s Characteristic compressive strength {fk) MPa
140/ Shear strength under zero compressive stress MPa
vy 02|
120 )
1ol Ultimate char. shear strength (fvk,ult) MPa
08o|l” | Safety factor for material
() current load case Incude the assembly picture in the report
(®) Complete scheme
ety n
Show axis mark
v oK » Cancel

Layout of the shear control dialog in built walls

In the upper part of the dialog there is a field showing the complete report of shear control in
built walls. When changing any parameters, the report is not updated automatically, but it is
necessary to activate the “Calculate” button, which brings to a repetition of the calculation and
generating a new report.

Below the field in which the report is displayed, there is a table with all sections where shear
control is performed in built walls, while all the selected built walls are displayed in the report,
as well as all the cut-out sections that the program automatically detects. The number of sections
that appears in the table depends on the given density.

Note that in the case of the check box “Control of masonry walls - separated” in the functionality
dialog (see chapter 3.5.2), the shear control is performed individually for each of the selected
walls. For each of them, the relevant sections are determined and a complete report is written,
and the sectional table in the dialog is inactive in that case. The drawing shows a separate axis
of dimensioning for each of the selected walls. If this check box is turned off, the shear control
is performed simultaneously in all selected walls. The table shows sections of all selected walls,
while the report prints the results in the relevant sections that apply to all of them. In this case,
a single axis of dimensioning is set in the drawing, so that all walls that are dimensioned together
can be edited.
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Section

Density

190

Column with all sections in which shear control in built walls was carried out. If
icons appear in this column, it means that these sections are relevant and that
a textual report will be displayed for them.

T L . .

%" - means the set section is relevant for bending and shearing
W R .

#” - means the set section is relevant for bending.

=" - means the set section is relevant for shearing.
All sections which ordinal humber are shown in this column will be displayed in
the report.

A column with a section position, in the coordinates x, y, or z if it is in the
direction of the global axis, and if it is not, then the position is written locally
from the beginning of the coordinate system.

A column with check boxes which status determines which sections will be
created, in addition to the relevant ones, to create a text report. All selected
sections are numbered by ordinal numbers that appear in the column “N°”.
Right mouse click over the name of this column opens the menu with the
following options:

All on - all check boxes will be set to on.

All off - all check boxes will be set to off state.

Edit field where the user can subsequently set a new value for the intersection
position, with the program automatically executing the dimensioning
calculation. If the density of the task is zero, then the program will work with
default density. All of the previously mentioned for setting the density by calling
the “Density” option from the command line is also valid here.

Show axis mark

When this check box is set to on, after the exit from the dialog box, the
dimensioning axis mark is displayed on the drawing. To the right of this check
box there is an edit field in which an arbitrary text can be assigned to the axis
mark.
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9.10 Review of masonry walls

By selecting the command “Review of masonry walls”, which can be found in the
“Design » Concrete” menu in the module for processing calculation results, a dialog with the
following appearance opens:

B Review of masonry walls *

=] Madel

—{:l Frame: H_2

—{:l Frame: H_23
ﬂ; MA: D D

& .|| Y il

The dialog shows a list of all sections in the model, in which the tension control of the brics walls
was performed. Sections are grouped by assemblies and marked with the mark "MA”.

By selecting a section from the list, the status of that section will be displayed in the lower part
of the dialog, i.e. whether the section is calculated and if so, whether the stress is exceeded or
not.

Adding and deleting sections where stress control is performed in masonry walls can
cause the list of sections in the dialog to no longer match the state in the model. By
clicking on this button, the list is refreshed and synchronized with the current state
of the section in the model.

&, A button which, when activated, in 2D view window, sets the assembly that contains

the masonry wall on which selected cross section refers. The currently selected
section in the list will be highlighted in the drawing. Setting as current 2D view of the
assembly to which the section belongs can be performed by left double-clicking the
mouse over its name in the list, as well as by selecting the "Go to assembly”
command from the drop-down menu that opens with the right mouse click over the
name of the section.

Clicking on this button turns on the visibility of selected sections in which stress
control was performed, if it was previously turned off. If assemblies are selected in
the tree, the visibility of all sections belonging to them will be turned on. Section
visibility can also be turned on by selecting the “Visible” option from the drop-down
menu that is opened by right-clicking the name of the section or assembly.
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L Clicking this button turns off the visibility of the selected sections. If assemblies are
selected in the tree, the visibility of all sections belonging to them will be turned off.
Section visibility can also be turned off by selecting the “"Not visible” option from
the drop-down menu that opens by right-clicking the name of the section or
assembly.

¥ A button used to edit the section currently selected in the list. Activating this button
opens the same dialog as in the dimensioning procedure of that section:
Masonry wall stress control ~
Frame: V 5
Char. comp. strength of masonry
unit
fb = 12.000  MPa
Characteristic compressive
1B 1B strength
fk = 7.000 MPa
B B Shear strength under zero
CDlT.pIESSi"JE Stress
vkl = 0.200 MFPa
Characteristic shear strength
fvk = 1.500 MFPa
Partial coefficient for material
M= 1.500
Full load pattern
W
Ma Section |'E|A Char. comp. strength of masonry unit (fb) MPa
'_}? L 1'30||7 Characteristic compressive strength (fk)
1.60 [~ w52
140( Shear strength und ive str
=L ear strength under zero compressive ffvi[sli MPa
100l Ultimate char. shear strength (fuk,ult) MPa
080" |y Safety factor for material [ oy
(O current load case Indude the assembly picture in the report
(®) Complete scheme
Density m i"L =
[ show axis mark Ea— rap—
All offered parameters are now available to change and implement new stress control
(see chapter 9.9).
ﬁ A button which, when activated, removes the currently selected section from the

drawing. The command to delete a cross section is also in the menu that is opened
by right-clicking the name of the cross section in the list. Given that the sections in
the list are grouped by assemblies, right-clicking the mouse over the name of the
assembly opens a menu with the option "Delete all”, which is used to delete all
sections from the given assembly.

9.11 Design of proxy entity

This command can be used to jointly design several different structural elements that
make up one whole, such as an elevator core. Both the surface (slabs / walls) and line (beams
/ columns) entities associated with the proxy entity can be design together. The Design of proxy
entity command is located in the result processing module within the drop-down menu “Design
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» Concrete”. Selecting it from the command line requires you to select the proxy entity you

want to design:

<0 sel.> Select proxy entity for concrete design - Select (Window / <End>):

BB OII@rm |-

R

a

3 e ekt ey ey oot - et W ¢ < -

inpet e

1.

Coxe)

ereh +eIFEr TELNEE

Ha®mFE< 4

L

mlcmmen) /48] 1] 25| Copyrght® Empes.

A proxy entity has been selected and joined by elevator core elements

After the proxy entity is selected, a dialog opens which specifies all the necessary input data for
design, performs concrete design and reinforcement adopting, as well as creating design report:

I Design of proxy entity - EC 2 (EN 1992-1-1:2004)

Segments of proxy entity Current segment A
MO Position [m] >
1]3.00-18.00 18
2(0,00-3.00
3
242
Disposition of sections
MO Position [m] 'E | Segment I ~
B.00| 1 ] L
17.50 [~ 1 =
I_ 18 234 18
1700 [ |1
18.50 [ |1 =
16.00 1
C |Calcu\ahed reinforcement V| HM kO
1550 [ |1
1500 1 eraction diagra
1500 [ |1
1450 [ |1
1400 [ 1 ["separated by modes
13.50 [ |1 w
() current load case
Density m (®) Complete scheme
Report [] Take into account concrete shear resistance
Report with reinforcement V| | Calculate | |V oK | |* Cancel |

Design of proxy entity dialog
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Segments of proxy entity - If the cross section of the entities associated with it changes along

the proxy entity, the program automatically divides the proxy entity into segments with different

cross sections and displays them in this table. Table columns have the following meaning:
N° - Column in which the ordinal numbers of the proxy entity segments are printed
Position - Column showing the beginning and end of each of the proxy entity
segments. If the proxy entity is parallel to one of the global axes, the values shown
are the coordinates of the projection of the beginning / end of a given proxy entity
segment on that axis. If this condition is not met, the distance / start of each proxy
entity segment from the start point of the proxy entity is printed.

Disposition of sections - This table shows all cross sections where design of proxy entity will
take place. Table columns have the following meaning:
N° - Column in which the ordinal cross-sectional numbers for which the report is
generated are printed. Also, in this column, the relevant sections are marked with
the corresponding icons. The relevant bending cross section is indicated by an icon
i . LT . W
=, while the relevant shear cross section is indicated by an icon ="..
Position - A column in which the position of each section is printed. The values
shown are subject to the same rules as the values in the column of the same name
in the "Segments of proxy entity” table.

=- Setting the checkboxes on this column to ON, selects the sections for which the
design report will be generated. For the relevant sections, the report is always
generated, so they do not have a check box in this column.

Segment - Column in which for each section is printed the serial number of the
proxy entity segment to which it belongs.

Density - Edit field specifying the distance between sections where design of proxy entity is
performed. The larger the specified gap, the smaller the number of sections, and therefore the
shorter the duration, and vice versa. If set to 0, the program will determine the number of
sections based on the density of the finite element network.

Current Segment - When this option is selected from the closed list, the figure in the dialog
box shows the cross-sectional view of the selected proxy entity segment.

Current section - When this option is selected from the closed list, the figure in the dialog
shows the cross section layout currently selected in the “Disposition of sections” table.

H Check box which condition determines whether or not the cross section of the image in
the dialog is quoted.

B _ Check box by which the cross section is rotated by 90°. It is most often used for cross
sections that have a larger dimension in one direction than the dimensions in the other direction.

¥ | - If there is a need for different ways of reinforcing the same cross section, new reducer
segments can also be added manually. Before adding a new segment, you should pay attention
to which segment is currently selected, since only the sections that belong to it will be assigned
to the new segment. Clicking on a field '*! inserts a nhew segment into the “Segments of proxy
entity” table, and in the “Disposition of sections” table, in the "Segment” column, arrows appear
by which a hew segment can be assigned to a section. Clicking a mouse over one of the arrows
opens a drop-down menu with the sequence numbers of the proxy entity segments that can be
assigned to a given section:
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I Design of proxy entity - EC 2 (EN 1992-1-1:2004)

Segments of proxy entity Current segment A
Mo Position [m] >
1|3.00-18.00 16
2(0,00-3.00
3
3
| Way of reinforcement 242
Disposition of sections
MO Position [m] |g|5egment |
18.00 [ 1 A ] =
17.50 1
I_ LI 18 234 18
17.00 [ 1 ~
cm
16.50 [ [1 v [cm]
16.00 [ § &8
Calculated reinforcement vl + O
s | |
15,00 [ 1 ~| teraction diagra
1500 ] 1 |
1450 ] 1 |
1400 )1 LI []separated by modes
13.50 ] 1 =]
() current load case
Density m (®) Complete scheme
Report [] Take into account concrete shear resistance
|Report with reinforcement V| | Calculate | |V OK | |* Cancel |

Drop down menu from which to select the proxy entity segment
to which the given cross section is assigned

W - By clicking this button, the currently selected proxy entity segment is deleted from the
table. Only segments that have been manually added can be deleted.

Way of reinforcement - Clicking on this field opens a dialog where you specify all the
parameters necessary for design of proxy entity current segment:
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B Way of reinforcement (segment 1 [3.00-12.00])

Concrete 3

Longitudinal reinforcement in slabs and 55004
walls

Corner reinforcement of plates and walls | S500H

Longitudinal reinforcement in beams and
columns

5]
&
£ < < <

Shear reinforcement 5500H

Configurations

| v

=
N N [ia] [
18 234 18 o
[cm]
Mo Reinforcement & [am] ‘ Share [%:] | xs [cm] ‘ xe [cm] | ¢ [mm] | n ‘ e [am] | Mesh
1 Mo reinforcement hd 1.0
2 No reinforcement hd 1.0
3 No reinforcement | 1.0
4 No reinforcement hd 1.0
5 No reinforcement hd 1.0
6 No reinforcement hd 1.0
7 Mo reinforcement hd 1.0
8 No reinforcement hd 1.0
) No reinforcement | 1.0
10 No reinforcement hd 1.0
1 No reinforcement hd 1.0
12 No reinforcement hd 1.0
I5hare =0 % |v OK Hx Cancel ‘

Dialog for defining the method of reinforcement of the current proxy entity segment

The upper left part of the dialog shows a cross-sectional view of the current proxy entity
segment. The right part specifies the characteristics of the material, by selecting from closed
lists.

H Check box which condition determines whether or not the cross section of the image in the
dialog is quoted.

At the bottom of the dialog is a table showing all the lines that make up the cross section of a
given proxy entity segment. By clicking the mouse over a row in the table, it becomes current,
and the corresponding line in the cross-section drawing is marked with a special color. Selecting
the desired line can also be made directly in the drawing by clicking the mouse over it, whereby
the corresponding row in the table will automatically become current.
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F& Way of reinforcement (segment 1 [2.00-13.00])

Concrete C30 v
AN
Longitudinal reinforcement in slabs and 55004 M
walls
Corner reinforcement of plates and walls | S500H W
Longitudinal reinforcement in beams and
columns
242
Shear reinforcement 5500H A
Configurations
| v]
N N (]
16 234 18
H
[cm]
Mo Reinforcement a [am] ‘ Share [%:] | xs [cm] ‘ xe [cm] | ¢ [mm] | n | e [am] | Mesh
1 MNa reinforcement R4 1.0
e 2
| 3 No reinforcement 1.0
» 10
No reinforcement 1.0
No reinforcement 1.0
No reinforcement 1.0
Mo reinforcement 1.0

1.0
1.0
1.0
1.0

No reinforcement

5

6

7

8

9

10 No reinforcement
1 No reinforcement
12

No reinforcement

KN W EWEN ENENEN KN NE

3Share =0 % |v OK ‘ |* Cancel ‘

Clicking on the drawing selected the left edge of the cross section,
and at the same time in the table as the current one is marked with row number 3

It is possible to define for each cross-section line whether a reinforcement is placed along it, and
if it is to be fitted one of the offered methods of reinforcement must be selected. The columns
in the table have the following meaning:

N° - The ordinal numbers of the intersection lines

Reinforcement - Clicking on the cells in this column opens a drop-down menu with the
reinforcement options offered:
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B Way of reinforcement (segment 1 [3.00-18.00])

Concrete 3

Longitudinal reinforcement in slabs and 55004
walls

Corner reinforcement of plates and walls | S500H

Longitudinal reinforcement in beams and
columns

5]
&
£ < < <

Shear reinforcement 5500H

Configurations

| v

il
N N (]
16 234 18
H
[cm]
Mo Reinforcement a [am] ‘ Share [%:] | xs [cm] ‘ xe [cm] | ¢ [mm] | n | e [am] | Mesh
1 No reinforcement hd 1.0
2 1.0
3 Ma reinforcement v 1.0
4 o 0 1.0
5 Known (P) 1.0
Defined share (Z)
6 Unknown share (A) 1.0
7 Unknown share (8) 1.0
Unknown share {C)
8 Unknown share (D) 1.0
9 s = 1.0
10 No reinforcement | 1.0
1 No reinforcement | 1.0
12 No reinforcement hd 1.0
3Share =0 % |v’ OK ‘ |N Cancel

Contents of the list of reinforcement options

No reinforcement - Selecting this option indicates that no reinforcement is placed
along the selected line.

Known (P) - Option indicating that pre-known reinforcement is placed along the
selected line. The reinforcement is set in the corresponding columns of the table,
which become available after selecting this option. Known reinforcement can be
assigned to all gear reducer lines. In this case, the program does not calculate the
required reinforcement, but only controls the known reinforcement.

Defined share (2Z) - An option indicating that an reinforcement is placed along the
selected line which surface relative to the total unknown reinforcement (that is, all
reinforcement in cross section except the reinforcement given as Known (P)) will
have a percent participation equal to the data given in the column “Share”.
Unknown share - This option is used for situations where a reinforcement is desired
on a particular line but its surface or the ratio of its surface to the total unknown
reinforcement is unknown in advance. In this case, the program will automatically
determine the optimum participation for that line of reinforcement. There may be at
least two and no more than four variation groups (A), (B), (C) or (D) in one section.
Otherwise, the program will display a corresponding notification when attempting to
exit the dialog. It is possible to assign two groups (A and B), three groups (A, B and
C) or all four groups.

a - Column specifying the protective layer for a given reinforcement line.

Share - A column specifying the percentage of the total required reinforcement that will be
placed along a given line when given the “Defined share (Z)” option in the “Reinforcement”
column. If there are no “Unknown share” reinforcement lines, the sum of the given percentages
for all intersection lines must be 100%. If there is an “Unknown share” line, the sum of the given
percentages for all intersection lines must be less than 100%. A difference of up to 100% will
be assigned to the “Unknown share” reinforcement lines. The current sum of the set percentages
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is printed along the bottom edge of the dialog. If any of the conditions is not met, the program
will issue an appropriate notification when exiting the dialog:

Insufficient share percent dedicated to reinforcement lines with unknown shares.

Incorrect data.

The sum of shares should be 100%%. Should the program perform proportial distribution?

| Yes | | Mo |

Selecting the “Yes” button instructs the program to automatically redistribute participation,
respecting their current relationship, so that the sum is 100%, after which it will exit the dialog.
Selecting the "No” button denotes leaving the dialog box and re-manually redistributing
participation so that the condition is satisfied.

xs - By entering a positive value in this field, an extension can be made, while entering a
negative value can shorten the start of the line along which the reinforcement is placed. In this
way it is easy to adjust the placement of the reinforcement at the points where different entities
in the proxy entity are connected. Note that the field is only available for reinforcement lines
belonging to walls/slabs.

xe - By entering a positive value in this field, an extension can be made, while entering a
negative value can shorten the end of the line along which the reinforcement is placed. Note
that the field is only available for reinforcement lines belonging to walls/slabs.

¢ - The fields in this column are only available for lines that are assigned a known reinforcement
and serve to define a cross-section of that reinforcement. Clicking on the box opens a list from
which one can select one of the offered diameters.

n - The fields in this column are only available for lines that are assigned a known reinforcement
and that belong to the beams. They are also available for lines belonging to the slabs, along
which angular reinforcement is installed. They specify the number of bars of known
reinforcement that are placed along a given cross-section line.

e — The fields in this column are only available for lines that are assigned a known reinforcement,
and at the same time they belong to the slabs and longitudinal reinforcement is placed along
them. They specify the distance between the bars of the known longitudinal reinforcement.

Mesh - The fields in this column are only available for lines that are assignhed a known
reinforcement, and at the same time they belong to walls/slabs and longitudinal reinforcement
is placed along them. Right-clicking on the box in this column opens a drop-down menu with
two options:
Library - An option by which a reinforcement mesh can be placed along a given
cross-section line. Its choice opens a dialog of the following appearance:
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Mesh Selection Dialogue
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This dialog is the same as the dialog that opens when the “Library” command field is
activated in the slabs reinforcement adoption procedure. By selecting the desired
armature and activating the "OK” command field, the program returns to the basic
dialog and retrieves the data selected from the library for the known longitudinal

armature.

Undo - By selecting this option, previously adopted longitudinal reinforcement can

be canceled.

The program allows multiple selection of the section lines in the table, as well as the mass
assignment of the desired method of reinforcement and all other data specified in the table,
currently selected section lines. It is necessary to give one line of intersection some information,
for example, the method of reinforcement, and then from the drop-down menu, which opens by
right-clicking the cell with the mode of reinforcement, select the command “Apply to all”. This
way, all selected cross-section lines will be assigned the selected reinforcement method. In
addition to the reinforcement method, the user is allowed to assign all the data corresponding
to the selected reinforcement method to all selected cross-section lines in a quick and easy way
by selecting the “All data set to all” command from the drop-down menu.
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Way of reinforcement (segment 1 [3.00-18.00])

Concrete C30 v
18
Longitudinal reinforcement in slabs and _5 500H v
walls
Corner reinforcement of plates and walls | S500H ]
Longitudinal reinforcement in beams and
columng
242 &
Shear reinforcement S500H v
Configurations
\ v]
- (] [
2(A) 6(D)
18 234 18
H
[em]
e Reinforcement a [am] | Share [%5] | xs [cm] | xe [cm] | ¢ [mm] | n ‘ e [cm] ‘ Mesh
1 No reinforcement - 10
2 Unknown share (&) - 10.0 0.0 0.0
3 Known (F) I 2 0.0 0.0 8 ~| 15.0|% Q-335
4 [Noreinfores Apply to all
5 No reinforce All data set to all
6 Unknown = 100 0.0 0.0
7 No reinforcement LI Lo
8 No reinforcement LI Lo
9 No reinforcement ;I Lo
10 No reinforcement ;I Lo
11 No reinforcement ;l L0
12 No reinforcement d 10
|v oK | ‘& Cancel ‘

Drop down menu that opens to the right mouse click
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After the “"Apply to all” command, the
reinforcement method information is
assigned to all selected cross-section lines

lines

After the “All data set to all” command, all
data is assigned to all selected cross-section

Configurations - Selecting from the closed list for the current one can set some of the
previously recorded configurations of the proxy entity reinforcement. The list shows only those
configurations that were recorded for proxy entity with the same geometry as the current

segment of the proxy entity being dimensioned.

IEI Clicking on this button saves in the configuration file, under the name you
entered, all the reinforcement data specified in the dialogue.
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i | By clicking this button, the currently selected reinforcement mode configuration
is deleted from the list.

If any of the given data for the current segment design is incorrect, the program will issue an
appropriate notification when exiting the dialog.

Reinforcement method information must be specified for each proxy entity segment separately.
If not specified, the program will display a corresponding notification when attempting design.

There should exist at least two unknawn reinforcement lines (segment 2)

Separated by modes - Check box which condition determines whether the calculation for
multimodal load cases is performed separately for each mode (nhot to be used for design; it is
used for informational purposes only to examine the impact for each mode of modal analysis
separately).

Current load case - When this switch is set to ON, design of proxy entity is performed for the
current load case.

Complete Scheme - When this switch is turned on, design of proxy entity is performed for the
complete load scheme.

Take into account concrete shear resistance - Check box which condition determines
whether the shear strength of the concrete is taken into account when design of proxy entity is
performed, or whether the shear resistance calculation will be performed according to the beam
procedure (check box on) or the wall procedure. (check box off).

Calculate - Selecting this button starts the design of proxy entity according to the data specified
in the dialog.

Adopting Reinforcement -This button becomes available only when the design of proxy entity
was performed. The selection opens a dialog where the reinforcement for the current proxy
entity segment can be adopted:
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F Adopting reinforcement (segment 1 [3.00-18.00])

[

= 3

NG | Calculated (MAX) | Adopted |
1 8.13 | Q-335 [8.24 cm2]
2 8.18 Q-335 [8.24 amz]
3 8.18 Q-335 [8.24 am2]
4 .18 0-335 [8.24 am2]
5 8.72 Q-335 [8.78 am3]
& 0. ¥ [0.00 cmz]
7 5.85 7 [0.00 em2]
8 10,36 7 [0.00 cm2]

|v’ oK | |x Cancel |

The layout of the reinforcement adoption dialog
in the current segment of the proxy entity

The upper part of the dialog shows an image with all reinforcement lines marked with ordinal
numbers, while the selected line is marked with a special color. At the bottom there is a table in
which the reinforcement is adopted. Note that the “known reinforcement” specified in the dialog
to define the reinforcement method cannot be modified in this dialog. Table columns have the
following meaning:
N° - Column in which the ordinal numbers of the reinforcement lines are printed.
Calculated (MAX) - Column in which the required reinforcement for a given cross
section is printed.
Adopted - The column in which the reinforcement is adopted and the previously
adopted reinforcement is displayed. If the surface of the adopted reinforcement is
smaller than the surface required, it will be printed in red. Right-clicking on cells in
this column opens the drop-down menu with options for adopting reinforcement:
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E Adopting reinforcement (segment 1 [3.00-18.00])

v g
MO | Calculated (MAX) | Adopted
1 8.18 Q-335[3.24 am2]
2 8.18 Q-335[3.24 am2]
3 8.18 Q-335[3.24 am2]
4 .18 §-335 [8.24 cm?]
5 o o oo A
3 [0 0N rm 3]
Adoption
Library

Decline

|V 0K | |a Cancel |

Drop down menu for reinforcement adoption

Adoption - Selecting this option opens a new dialogue where you can adopt
the reinforcement:

I Edge reinforcement calculation
Retained Needed
=150

Aa = 5.85cm?

|V Place the bars | |% Cancel

This dialogue works in exactly the same way as the dialogue that opens in the
procedure for the adoption of reinforcement in beams, when the command
“Calculation of bars” is activated. After exiting the dialog, the selected
reinforcement is displayed in the “Adopted” column.

Library - This option is only available for reinforcement lines belonging to the
slabs and along which longitudinal reinforcement is installed. It can be used to
provide a reinforcement mesh along a given cross-section line. Its choice opens
a dialogue of the following appearance:
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Library - Tower.Snet

Asprov.: | 131 m? Ag',prov.: 131 2
Name | @1 [mm] | el [cm] | @2 [mm] | e2 [cm] I A
Q-131 5.0 15.0 5.0 15.0
Q-183 6.0 15.0 6.0 15.0
Q-221 6.5 15.0 0.5 15.0 | =
Q-285 7.5 15.0 7.5 15.0
Q-378 8.5 15.0 8.5 15.0
Q-424 9.0 15.0 9.0 15.0
Q-503 8.0 10.0 8.0 10.0
Q-524 10.0 15.0 10.0 15.0
R-188 6.0 15.0 4.0 25.0
R-221 6.5 15.0 4.6 250 |~
|* Add | |m Delete | |ﬁ Open | |H Save As | |V oK | |* Cancel |

n”

This dialogue is the same as the dialogue that opens when the “Library
command field is activated in the slab reinforcement adoption procedure. After
leaving the dialogue, the selected reinforcement mesh is displayed in the
“Adopted” column.

Decline - By selecting this option, previously adopted reinforcement can be
undone.

The program allows multiple selection of cross-section lines in the table, as well as
the mass assignment and cancellation of the adopted reinforcement to all selected
cross-section lines.

F Adopting reinforcement (segment 1 [3.00-18.00])

- =
NO | Caleulated (MAX) | Adopted
1 7.69 Q-335[7.71cm2]
2 7.69 Q-335 [7.71am?]
3 7.69 Q-335 [7.71am?]
4 7.69 Q-335 [7.71am?]
5 8.77 o o oo 7
] 0.25 [0.00 cm2]
7 10.30 N7 rm71
E] 5,25 Apply to all
Reset all

|V OK | |* Cancel |

Drop down menu for reinforcement adoption

Apply to all - It is possible for the user to make the installation of the reinforcement
in all selected cross-section lines in a quick and easy way. It is necessary to adopt
the reinforcement one line, and then from the drop-down menu, which opens by
right-clicking on the corresponding cell in the table, select the command “Apply to
all”. In this way, reinforcement will be adopted on all selected intersection lines.
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Reset all - Selecting a given command from the drop-down menu will invalidate the
previously adopted reinforcement for all selected cross-section lines.

When the design of proxy entity is performed and the reinforcement is eventually adopted, the
results in the command in the main dialog are displayed next to each armature line. What exactly
will be printed is selected from the closed list below the image itself. The following options are
offered:
Calculated reinforcement
Adopted reinforcement
Area of adopted reinforcement
Control of retained reinforcement - The difference between the area of the
adopted reinforcement and the calculated reinforcement for a given cross-section
line. If the area of the adopted reinforcement is smaller than the area required, the
difference will be printed in red. If a sufficient amount of reinforcement is adopted,
the difference will be green.

I Design of proxy entity - EC 2 (EN 1992-1-1:2004)

Segments of proxy entity | Current segment W
5 — .
M Position [m] | 1.29/m
1[3.00-18.00 | 18 =%
2(0,00-3.00 0.02/m’
- _ 3
BN SN
W EINE
EI | Way of reinforcement | 242 5 o o =
I :ﬁ | Adopting reinforcement |
Disposition of sections
[ Position [m] | Z=|segment |~
=
18.00|” 1 _ 0.18 433
1750 1 =
18 234 18
1700 1
16.50 [ |1 [CITI]
16.00 1
a LControl of retained reinforcement v| H i O
S0 1| [ESnEe.olISIAnee ISmIoIceme!
1500 [ |1 | Interaction diagram |
1500 [ 1
1450 [ 1
1400 |1 ["separated by modes
13.50 [ |1 v .
(®) Current load case
Density m ) Complete scheme
| Report | [ 7ake into account concrete shear resistance
|Rep0rt with reinforcement W | |v’ oK | |x Cancel

An option is selected to display the image in the dialogue
“Control of retained reinforcement”

As the reinforcement is adopted for each proxy entity segment individually, based on the relevant
cross sections, these options will only be available when the “"Current Segment” option is selected
from the list above the figure. If the option “Current section” is selected, the area next to each
line will show the calculated reinforcement required for the currently selected cross section, and
after that value the area of the known reinforcement will be printed, if given in the dialog box
before dimensioning “Way of reinforcement”.
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Segments of proxy entity Current section A
Mo Position [m] 0 1f)!m'
1|3.00-18.00 16 .\L
2|0.00-3.00 3.32/m’" (3.35)/m’
ELE ERJE
=Ne S e
o™ ™ ™ ™
EI | Way of reinforcement | 222 E ElE
o o o o
ﬁ | Adopting reinforcement | e N el N
Disposition of sections
No Position [m] |'E | Segment | ~
=
5007 1 0.26 1036
4.50 1
o I_ 18 234 18
w7 1 400] 1
350 1 [cmi
Y] 2 3.00 1
o Calculated reinforcement = ks [
w3 3.00 2
250 2 | Interaction diagram |
200 2
150 |2 =
K 1.00 2 []separated by modes
050 2 v .
(®) Current load case
Density m ) Complete scheme
| Report | [ 7ake into account concrete shear resistance
|Report with reinforcement V| Calculate |v OK | |* Cancel |

Displays the required reinforcement of the selected section when it is

above the image from the list “Current section” selected

207

Interaction diagram - Activating the command field “Interaction Diagram” opens a dialogue
for generating the Interaction Diagram of the proxy entity in the section that is set for the current
one in the “Disposition of sections” list. Working with this dialogue is exactly the same as with
the command for generating beam interaction diagrams (Section 9.4.10).

Report - Selecting this button generates a report of the completed design of proxy entity, in the

-

relevant sections and sections selected in the column = of the section “Disposition of sections”,

for each segment of the proxy entity.
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A Report

Segment of proxy entity 1 -~

C 30 (yC = 1.50, yS = 1.15) [PT]
Corner reinforcement of plates and walls SS00N
Longitudinal reinforcement in slabs and walls S5500H
Shear reinforcement S5500H

242

2
16 234 16
3
[cm]
Main reinforcement
Ho Calculated [cm*/m] Adopted [cm*/m]
1 (P} 2.46m x 3.32 (Q-335) 2.46m x 3.35
2 (P} 2.46m x 3.32 (0-335% 2.46m = 3.35 hd
@[] e o |

Design of proxy entity Report Generated

Report type - From the list below the report generation button, select its content:
Report with reinforcement - The report contains complete concrete design results
and adopted reinforcement in all sections for which it is generated.
Report with influences - The report contains only influence tables in all sections
for which it is generated.
Report with reinforcement and influences - A report containing both.

IMPORTANT NOTICE:

One of the assumptions on which the sizing of the proxy entity (reductor) is based is that the
set of elements that make up the reductor acts as a line girder. The term "line girder" is
considered to be a rigid body with one dominant dimension, such that during its deformation
due to the action of external forces, there is no out of plane deformation of the cross section.
In order for the cross-sectional bending effect to be as small as possible, the cross-section itself
should be as compact as possible.

The figure below shows the stress diagrams in one cross section exposed to pure bending.
Diagram “A” of the stress distribution corresponds to the ideal state, without out of plane bending
the cross section. Diagram “B” corresponds to a real state of stress distribution of non-compact
Cross section.

In both cases the bending moment is the same. The areas of the diagrams are the same in both
cases, but the distribution and intensity of the stresses in the elements (rib and flange) are
different.
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-227.54 -500.59

227.54 500.59

These are the stages of reductor dimensioning:

1) from the elements that make up the proxy entity, local influences are taken and reduced
(translated and summed) in relation to the axis of the reducer. Unique influences are obtained
in the reducer.

2) a concrete cross-section is formed, which consists of all cross-sections of the reducer elements
and is dimensioned on the effect of a unique influence in the reducer. Dimensioning is performed
according to the idealized distribution of deformation, for a cross section that is not curved.

Dimensioning of seismic walls:
The wall is dimensioned according to its local influence, according to the real distribution.

It is clear that in this second case, the seismic wall (flange of this section) is dimensioned for far
greater forces. The more disjointed and non-compact the cross section, the more significant the
stress distribution within the cross section will deviate from the linear one. Therefore, there will
be a deviation in the concrete dimensioning results of the proxy entity compared to the
reinforcement calculation performed by command “Seismic walls”.
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9.12 Review of proxy entities

Selecting the “"Review of proxy entities” command, which in the module for

processing the results of calculations in the menu “Design » Concrete”, opens a dialog of the
following appearance:

I8! Review of proxy entities

ftT) {1229}

=] ][] (o] @]

The dialog shows a list of all proxy entities in the model. Since the list shows proxy entities for
dimensioning as well as proxy entities that are not dimensioned, in the dialog, different symbols
indicate proxy entities:

J=:l

[

A symbol indicating that the proxy entity is designed.

Symbol indicating that the proxy entity is not designed.

Adding, deleting and design of proxy entity may cause the list of proxy entity in the
dialog to no longer match the model state. Clicking this button refreshes the list, that
is, aligns it with the current state of the proxy entity in the model.

Since the proxy entity cannot belong to any assembly, the given button is inactive in
the proxy entity inspection dialog.

Clicking on this button turns on the visibility of the selected proxy entities, if they
were previously turned off. If the “Model” branch is selected in the trunk, the
visibility of all proxy entities in the model will be turned on. The visibility of the proxy
entity can also be switched on by selecting the option “Visible” from the drop-down
menu, which is opened by right-clicking on the name of the proxy entity, or through
the branch “"Model”.
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Clicking on this button excludes the visibility of the selected proxy entities. If the
“Model” branch is selected in the trunk, the visibility of all proxy entities in the model
will be disabled. The visibility of the proxy entities can also be switched off by
selecting the option “Not visible” from the drop-down menu, which is opened by
right-clicking on the name of the Proxy entity, or through the branch “Model”.

A button used to design of proxy entity currently selected in the list. Clicking on this
button opens the following layout dialog:

I8 Design of proxy entity - PBAB 87

Segments of proxy entity |CurrEnt segment v |
MO Paosition [m] | 5
1[3.00-18.00 | 18
2(0.00-3.00
3
IE‘ ‘ Way of reinforcement 242
ir
Disposition of sections
¥ Position [m] | = | Segment ~
18.00] |1 S [
17.50 [~ 1 =
16 234 16
700 1
16.50 [ |1 [em}
1600 1
Calculated reinforcement v| H s [
15.50 [ |1
1500 1
15.00 [ |1
450 [ 1
400 1 []separated by modes
13.50 [~ |1 v B
() Current load case
Density m ®) Complete scheme
[] Take into account concrete shear resistance
Repart with influences v ‘ | Calculate | |V 0K | |x Cancel

Design of proxy entity dialogue

This dialog is the same as the dialog that opens when the proxy entity is designed, so we will
not explain it again (see Chapter 9.11).

L]

9.13

Button whose actuation removes the currently selected proxy entity from the
drawing. The command to delete the proxy entity is also in the menu that opens by
right-clicking on the name of the proxy entity in the list. Right-clicking on the name
“"Model” opens a menu with the option “"Delete”, which is used to delete all proxy
entities from the model.

Quantities of reinforcement

Using the command “"Quantities of reinforcement”, a report of an orientation pre-

measurement can be generated of the quantities of reinforcement required and adopted in the
selected slabs and beams of the model. The command is in the “"Design » Concrete” drop-down
menu, and its startup enters the standard selection procedure:
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<0 sel.> Quantities of reinforcement - Select (All / Window / Polygon / Section / eXtras /
selection Groups / Recent selection / Deselect / <End> / Layout):

Selecting the “Layout” sub-option from the command line opens a dialog where all the
parameters necessary for generating the quantities of reinforcement are set:

K& Quantities of reinforcement

[v]slabs: Calculated

Beams Adopted

Spediffic weight 8000.00 ka/m3

|v’ oK ||X Cancel |

The check boxes “Slabs” and "Beams” determine whether the quantities of reinforcement is
generated only for slabs, only for beams or for both.

The check boxes “Calculated” and “"Adopted” select whether the report is generated only for
the required, only for the adopted or for both types of reinforcement.

Speciffic weight - edit field specifying the speciffic weight of the adopted reinforcement.

After selection, the program checks that all beams and slabs have been designed and that all
reinforcement has been adopted, and if no appropriate notification is issued. For example, if all
selected beams are not designed and no reinforcement has been adopted in all selected slabs,
the following message will be displayed:

Some of the beams are not dmensioned
“ Some of slabs do not have adopted reinforcement.

v OK

These messages serve only as a notification of a possible failure that needs to be corrected and
whether or not they are displayed, the program will generate a quantities of reinforcement report
for those selected beams and slabs that meet all the necessary conditions and display it in a new
dialog:
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E Quantities of reinforcement

S5labs - quantities of reinforcement
Calculated Adopted

Material 7 [kg/m3] Balkgl halkgl
5500H §000.0 15710.2 18855.0
Beams - quantities of reinforcement

Calculated Adopted

Material ¢ [kg/m3] 2a[kg] [|Ra,br[kgl| Ra[kg] [Ba,br[kg]

|SS00H g000.0 3094.9| &55.5 4632.2| 2193.1

i = 2

oK |

The layout of the dialog with the quantities of reinforcement report
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Using the command fields located at the bottom right of the dialog, the created report of the
quantities of reinforcement can be exported to the project documentation ( b ), print ( = ) or

text file (

0
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10. Steel Section Design

10.3 Stress control

The program allows controlling the slenderness of the pressed bars as well as the

stress control with the calculated weakening of the section from the external assets will be taken
into account if the bar is subjected to tension. After activating the “Stress control” command,
the following dialog opens:

Set
Name

Ault

Anett/A

K& Stress and slenderness control

N T e i i i {11

Set | MName | AnettfA
IFEI 300
1360

2x[ 120

IFE| 500

L 100x100x3
L 40x40x4

[120

N T e i i i {11

Loult

St = T O L S

Column with beam sets
Column with the names of profiles

Column for setting the limiting slenderness of the bars. If it is necessary that all beam
sets have the same margin slenderness, it is enough to assign it to a single set, and
then select the “Apply to all” command from the drop-down menu, which opens
with the right mouse click over the input value. In this way, all the sets will be
assigned the same value for the margin slenderness. To the left of this column there
is a column with checkboxes, whose state determines which set of beams will be
made to the slenderness analysis. Right-click on this column opens the drop-down
menu with the “All on” and “All off” options, which you have the option to turn on
or off check boxes for all sets.

Column for setting the coefficient of the sectional surface area. If it is necessary that
all beam sets have the same coefficient, it is enough to assign it to a single set, and
then select the “"Apply to all” command from the drop-down menu, which opens
with the right mouse click over the entered value. In this way all the sets will be
assigned the same value for the coefficient of the net sectional area. To the left of
this column there is a column with check boxes, whose status determines which set
of beams will be done to control the weakened section tension. Right-clicking on this
column opens the drop-down menu with the “All on” and “All off” options, which
you have the option to turn on or off check boxes for all sets.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



215

By going to the "OK" button from this dialog, the program will perform slenderness control, if
requested by the user, as well as stress control. All the bars in the model will be painted either
green or red, while the cursor will get the shape of the select box, and the following message
will appear on the command line:

<0 sel.> Stress control - Selecting (Report/ <End>):

The user is now expected to select the beam for which he wants to get a detailed overview of
the conducted stress control.

After selecting the desired beam, the program will open a dialog with a detailed overview of the
implemented stress control and slenderness control:

E Stress control - EURQCODE 3 (EM 1%93-1-1:2005)

Set 5: L 100x100x8

e omax [kMcm?] | Tmax [kMfcm?] |Gumax [kMjcm?2] |
9 D.SS?l 0,025 0,589
10 0.996 0.045 0.996
11 0.717 0.026 0.718
12 0.795 0.031 0.796
13 0.838 0.030 0.839
14 1.370 0.031 1.371
15 1.499 0.032 1,500
16 0.717 0.026 0.718

Exceeded slenderness
{Ay=110.14) (Az=215.82>120.00)

gL Report ¥ 0K

Layout of the dialog for displaying
stress control and slenderness control

In the lower part of the dialog, the results of the checked slenderness of the selected beam are
shown.

For the performed stress control and the slenderness control of the selected beam, a report can
also be generated. For this purpose, the command field "Report” is foreseen, which activation
opens a dialog of the following layout:
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Stress control - EUROCODE 3 (EN

18683-1-1:2005)

Desc. cC | [ T ou
[EN/cm=]| [EN/cm=]| [EN/cm*]
Set 5: L 100x100x§
(18s - 2Z82) ] 0.587 0.025 0.58%9
10 0.996 0.046 0.9%6
11 0.717 0.026 0.718
12 0.795 0.031 0.7%6
13 0.838 0.030 0.839
14 1.370 0.031 1.371
15 1.4939 0.032 1.500
16 0.717 0.026 0.718
Exceeded slenderness (hy=110.14) (Lz=215.82>120.00)
=l e o |

Dialog with the generated report of the stress control
and slenderness control

The last row shows the control of the slenderness of the selected beam.
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We will note that the program will only control slenderness if the user has requested it by

including the appropriate check boxes in the “Stress and slenderness control” dialog.

Copyright (c) Radimpex * http://www.radimpex.rs * e-mail: info@radimpex.rs * Tel. 011 3809-158



217

10.4 Input Data

EUROCODE

I Input Data - EUROCODE 3 (EN 1993-1-1:2005)

Multi segment cross section

Buckling length quotient By 100 Frame
Budking length quotient fz 1.00 Diagonals
The buckling curve for y-y axis: A W 100,00
The budding curve for z-z axis: B v 2,00
Lateral restraints spacing 300,00 m 2.00
300.00
Slenderness factor Load shape dependant parameters
Torsional buckling factor [ Arbitrary Mo = | 0.0
MNett section area factor
c1=| 1.000 cz=| 1000
Ignore lateral torsional buckling effects O

=| 1.000 = | 1.000
Procedure for lateral tors. buckling c3= 2 EMLT = 20

|General case (6.3.2.2.) v|
Indude the table of utiization factors by loads in the
Load position repart
|Middle of section v |
E=SUEE Disregarding influences
5235 W
On Ow  Ove  [Owmy  [Omez Mt
[ Apply on all belonging on the same set |v’ oK | |x Cancel

Ignore lateral torsional buckling effects

Since some sections, e.g. tubular sections and square boxes, insensitive to lateral-torsional
buckling, and for them there is no need to do the check, the program allows the omission of this
check. Status of the check box “Ignore lateral torsional buckling effects” determines
whether or not the load bearing test will be carried out on lateral- torsional buckling. Note that
this check box appears only if the EUROCODE 3 (EN 1993-1-1: 2005) is set in the regulatory
dialog (see chapter 10.1).

Side budget calculation procedure lateral torso bending - Closed list from which one of
the offered procedures for calculation of lateral-torsional bending is made:

- Global case (6.3.2.2)

- Rolled and Welded And Girders (6.3.2.3)

Load shape dependant parameters

Mcr When the “Arbitrary” check box is set to on, the "Mcr” check box can be turned on
and set a critical torque value for lateral-torsional twisting in the appropriate edit
field. By turning on the check box “Mcr”, the edit fields for setting the coefficients
“C1”, “"C2”, "C3”, and “"BM.LT"” become inactive.
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Buckling length quotient By

Buckling length quotient Bz

The buckling curve for y-y axis: A W

The buckling curve for z-z axis: B Y]

Lateral restraints spacing

Multi segment cross section
Frame

Diagonals

Diskance:
Area:

Radius of gyration:

Truss

100.00 o
2.00 cm?
2.00 crm

Stiffeners spacing 300.00

Slenderness factor

Torsional buckling factor

Mett section area factor

Ignore lateral torsional buckling effects
Procedure for lateral tors. buckling

cm

|Genera| case (6.3.2.2.)

Load position

Indude the table of utilization factors by loads in the

| Middle of section

Arbitrary
c1=| 1.000
|
c3 =| 1.000
v]
report
v]

Steel type

["] Apply on all belonging on the same st

Disregarding influences

[n vy

Load shape dependant parameters

cz =| 1L.000

BM.LT =| 1.000

Cve My Mz Mt

|v oK ||& Cance||

Edit field for setting the critical torque for lateral torsional twisting

10.6 Viewing results
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After running the command and selecting an arbitrary stick from the drawing, a dialog

of the following layout opens:

EUROCODE 3 (EN

BEAM 63-110
CROSS-SECTICHN: IPB 200 [5 235] [Set: 6]
EUROCCDE 3 (EN 1993-1-1:2005)

CRCSS-SECTICN PRCPERTIES

Disregarding influences

hx = TE.100 cm2
z by = €0.000 cm2
hz = 18.000 cm2
Ix = 59.500 cmd
* Iy = 5700.0 cmd
Iz = 2000.0 cm?
- Wy = 570.00 cm3
= Wz = 200.00 cm3
o ¥ Wy,pl = 6€36.08 cm3
Wz,pl = 300.00 cm3
MO = 1.100
M1 = 1.100
M2 =  1.250
AZnet/h = 0.900
[mm]
(fy = 23.5 kN/cm2, fu = 36.0 ki/cm2)
[UTILISATION FACTORS FCR ALL LOAD CASE CCMBINATICNS
T. v¥=1.67 5. yv=1.61 €. y=1.01
4. yv=1.00
MEMBER SUBJECT TO AXIAL COMPRESSICN AND BEWDING
(load 7, at the beginning of the member)
The axial force design wvalue Ngg = -1107.7 kN
The shear force design wvalue (y-vy) 0.336 kN
The shear force design value (z-z) 52.978 kN
The bending mom.design value (y-y) €6.545 kNm

Multi segment cross section

O Dw Cve Ty DM DM e
Load shape dependant ter
oad shape dependant parameters S
[ arbitrary Mo = | 0.0 Kbim
Distance: | 83.33 o
c1i= | 1..000
Area: | 2.00 cmE
= | 1.000
2 Radius of gyration: | 2,00 cm
C3= | 1.000 BM.LT = | 1.000

uckling length quotient By

uckling length quotient Bz

The buckling curve for y-y axis: B v

The buckling curve for z-z axis: C w

Lateral restraints spacing

Stiffeners spacing
Slenderness factor
Tarsional buckling factor
Nett section area factor

Ignore lateral torsional buckiing effects O
Procedure for lateral tors. buckling
|Genara| case (6.3.2.2.) w ‘

Load position

|M\dd\e of section v ‘

Steel type
5235 W

Design report in selected point

Section distance from the member heglnnmg m

‘ Generate the report |

[w] Indude the table of
utilization factors by
loads in the report

Optimisation
:

|a Calculate

‘ |v oK | |u Canoe\‘

“Optimisation” button in the dialog for a detailed view of the designing results
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Optimisation

NO

Name

Selecting this button opens a dialog where, based on the results of cross-section
optimization, it is possible to place the currently selected rod instead of the current
beam set by replacing the cross-section.

I Optimisation

MO | Mame | 7 | Al[cmi]
i IPE 140 2.092 43.00
2 IPE 160 =5 54.30
3 IPE 180 >5 65.30

- |4 IPE 200 1.674 73.10
5 IPE 220 0.970 91.00
] IPE 240 0.811 106.00
7 IPE 260 0.708 118.00
8 IPE 280 0.620 131.00
9 IPE 300 0.533 145.00

| Assign replacement cross section | |v oK | |8 Cancel |

Dialogue for selecting a replacement section
selected bar

Column with ordinal numbers of replacement cross sections of the selected bar, for
which stability control was performed in the process of cross-section optimization. In

front of the original section number is an arrow (=*).
Column with descriptions of sets of replacement cross sections of the selected bar.

Column with utilization factors of replacement sections for which stability control was
performed in the process of cross-section optimization. Depending on whether or not
the replacement sections satisfy or do not satisfy, the cells in the given column will
be colored differently:

Cells in which the utilization factor is greater than the upper utilization limit are
indicated in red.

Cells with a utilization factor less than the upper utilization limit are indicated in
green, with the cell with the most optimal stability control results clearly indicated.

A1l [em2] Column showing surfaces of alternating cross sections.

Assign replacement cross section

By selecting the desired section from the list and activating this button, the selected

rod will be assigned a replacement section, and a symbol “ ¥ ” will appear in the
column in front of its ordinal number.
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MO | Mame | 7 | Al [cmi]
i IPE 140 2.042 43.00
2 IPE 180 >5 54.30
3 IPE 180 >5 65.30
- 4 IPE 200 1.674 78.10
v 5 IPE 220 0.970 91.00
] IPE 240 0.811 106.00
7 IPE 260 0.708 113.00
8 IPE 280 0.620 131.00
9 IPE 300 0.533 148,00

|V oK ||8 Canoel|

| Assign replacement cross section |

The selected beam is assignhed a replacement cross section

220

By activating the “"OK” button, the dialogue will be closed, and the program will return to the
dialog to display the results, which will now show the sizing results for the replacement section:

BEAM 63-110 ~ Budking length S
CROSS-SECTION: IPB 220 [S 238] [Set: 6] LD SRR
[EURCCODE 3 (EN 1993—1-1:2005) £ | Buckling length quotient Bz
CROS5-SECTION PROPERTIES Tizla S are e B v
The buckling curve for z-z axis: [ v
Ax = S1.000cm2
z Ay = €3.120 cm2 Lateral restraints spacing
Az = 27.880 cm2
Ix = 76.800 cmé Stiffeners spacing
Iy = 8090.0cmé Slenderness factor
Iz = 2540.0 cm4
- Wy = 735.45 cm3 Torsional buckling factor
] -
o e Wz = 258.15cm3 Nett section area factor
s 5 ¥ Wy,pl = 822.24 cm3
Wz,pl = 387.20 cm3 Ignore lateral torsional buckliing effects (|
ol MO = 1.100 procedure for lateral tors, budki
ol ML = 1.100 rocedure for lateral tors. buckiing
= M2 = 1.250 ‘GEneraI case (6.3.2.2)) v |
Anet/A = 0.900
[mm] Load position
(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2) [Fiddie of secton v]
Steel type
[UTILISATION FACTORS FOR ALL LOAD CASE CCMBINATICHNS
7. v=0.97 5. y=0.96 €. v=0.84 5235 hd
4. yv=0.83
Design report in selected point
MEMBEER SUBJECT TO AXIAL CCMPRESSION AND BENDING
(load 7, end of the member) Section distance from the member begiﬂning m
The axial force design value Mgy = —-1110.8 kN ‘ Generate the report |
[The shear force design value (y-y) Vedy = 0.336 KN
The shear force design wvalue(z-z) Ves,: = 52.972 kN
The bending mom.design value (y-y) Mpg,, = —€65.801 kNm w —
! [ Indude the table of ; Y= ggg
Disregarding influences Multi segment cross section utilization factors by - v= a4
loads in the report q. ¥ = 0.83
Cn Cwy Cve CImy Cmz e (| = | L v =0
Llu__a‘d shape dEpendantErametErs Diagonals
—
ti
_ | New section ‘ | Original ‘ |i;|L ” @ |
&Z= Radius of gyrati
BM.LT = | Calculate ‘ |V oK ‘ |8 Cancel |

The dialog shows the results of designing the replacement cross section
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10.9 Stability control - calculator

B Stability control - calculator - EUROCODE 3 (EN 1993-1-1:2005)

CROSS-SECTION: I 80 [5 235]
EUROCODE 3 (EN 1893-1-1:2005) ] Bucking length quotient By
CROSS-SECTION PROPERTIES Buckling length quotient Bz
The buck for ¥ ] B
e e =T T
z hy = 4.455 cm2 The buckling curve for z-z axis:
Az = 3.115cmz
Tw =  0.570 omd Lateral restraints spadng 100,00 [am
* Iy = 77.800cm4 100.00
@ Iz = 6.290 cmd
@ Wy = 15.450 cm3 Slenderness factor
Wz = 2.995cm3
&
e ¥ Wy,pl = 23.394 cm3 Torsional budding factor
Wz, pl =  5.204 cm3 Nett section area factor
== MO = 1.100
ML = 1.100 Ignore lateral torsional buckling effects O
2y 4Mz = 1.250
Anet/A = 0.900 Load position Report type
[mm] O Top chord
(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2) (® Middle of section DREdUEed length without
by non-critical validatians
. : . () Bottom chord
There is no influence
Steel type
5235 v
Length
L= |z00 m
Influences
Load shape dependant te Multi t t " “ " .
0ad shape dependant parameters ult segment cross secton
pe deps pi g vz -Mm t | 0.00 kNm
Utisation Factor
Ci= 1132 Diagonals v =0.00
c2= 045 1.00
c3= 0525 BM.LT = | 1.300 100.00 ‘ P— ‘ ‘ = | ‘i"L”LE'o|
1.00
B Calaulate oK
[perait 7] [d][] v

The layout of the dialog for controlling the stability of an individual bar

The closed list located in the lower left corner of the dialog is intended for selecting
some of the previously saved configurations. Each regulation has its own list of
configurations. Selecting the appropriate regulation, the list will show all the
configurations saved with the assigned regulation.

= save Selecting this button, the current state of the parameters in the dialog is saved.

il Delete Selecting this button, the current configuration is deleted.

10.10 Optimisation of cross sections

Cross-section optimization in the Tower program enables checking the dimensioning
of adopted cross-sections and provides the user with information on whether it can use another
profile instead of one profile used in the construction. The optimization process is based on the
sizing of all the bars of one cross-section with its smaller or larger profiles. As a result of cross-
section optimization, the number and location of bars that do not satisfy the stability control are
obtained, as well as the number and location of bars that are oversized and could be replaced
by smaller bars, thus making changes that could lead to savings.

Running the “Optimisation of cross sections” command opens the following layout dialog:
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& Optimisation of cross sections draft
N Name = N ¥ Name | 7==t00 [“mny [“maxy [T Allmd [
1 IPB 160 | 1 1Bl 100 | 21.20
2 IPE 200 v 2 1Pl 120 25.30
3 L 90x90x9 I~ 3 IPEI 140 31.40
4 IPBv 340 2 4= PEl 160 38.80 163
6 IPE 200 ™2 5 IPBl 130 45.30
7 IPE 200 I 6 IPEl 200 53.80
7 IPEI 220 64.30
8 IPEI 240 76.80

|+ Add section | |‘ﬂ' Delete section | Asign replacement cross sections ‘
Filter
[w]5kip check of sections with area greater than | S - ‘
2.00 % 38.80 = 77.60 [w] Upper yield limit
[f] Skip check of sections with area lesser than 1.00
[050 | x3880=19.40 | v] @ |v‘ ok ||£ Cancel ‘

The layout of the cross-section optimization dialogue

The left part of the dialog shows a list of all the steel cross sections that are in the model and
for which it is possible to optimize the cross sections:

NO

Name

Column with ordinal numbers of steel cross-section sets included in the model.

Column with descriptions of sets of steel sections. Behind this column is a column
with check boxes which condition determines for which set of beams the cross-
sections will be optimized. Right-clicking on this column opens the drop-down menu
with the options “"All on” and “All off”, the choice of which you can enable or disable
check boxes for all sets.

Optimizing the selection of cross sections, that is, finding a cross section that can be satisfied,
can be done by checking all profiles from the appropriate family or by checking only a selected
group of profiles. In the “Filter” section, the user is allowed to define which profiles will be
checked during the optimization process to see if they can replace the adopted cross-section in
the model:

Skip check of sections with area greater than

Included check box means that sections whose surface exceeds the corresponding
value, which the user defines as a function of the area of the adopted cross-section
in the model, will not be checked. The edit field specifies a factor that multiplies the
cross-sectional area (“Al”) used in the model, which means that cross-sectional
areas larger than the obtained value will not be checked when optimizing the cross-
sections.

Skip check of sections with area lesser than

Included check box means that sections whose area was lesser then corresponding
value, which the user defines as a function of the area of the adopted cross-section
in the model, will not be checked. The edit field specifies a factor that multiplies the
cross-sectional area (“Al1”) used in the model, which means that cross-sectional
areas lesser than the obtained value will not be checked when optimizing the cross-
sections.
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Structural Analysis

A button which activation starts the process of optimizing the selected sets of bars,
that is, designing the steel sections defined by the user in the “Filter” dialog section.

In the right part of the dialogue, for each set of steel sections in the model, a list with all sections
that are checked in the optimization process is displayed:

NO

Name

Y <=

I Optimisation of cross sections draft

¥ e ] @

Ne Name |'E o ¥ Name | v<=1.00 |¥ miny | ¥ maxy |v A1 [cm?] |'E
i PBI 160 I~ i IPB 140 | 11/35 0.144 =5 43.00 [
z IFE 200 I 2 IPE 160 13/35 0.104 =5 54,30 [
3 L 90x90x9 v 3 IPB 180 19/35 0.079 =5 65.30 [~
4 IPBv 340 v 4= IPB 200 25/35 0.062 =5 78.10 [ 35
6 IPE 200 |~ 5 IPE 220 3135 0.050 1.065 91.00 [~
7 IFE 200 I & IPE 240 35/35 0.041 0.885 106.00 [~
7 IPB 250 35/35 0.038 0.768 118.00 [~
8 IPB 280 35/35 0.031 0.671 131.00 [~
] 1PE 300 35/35 0.027 0.576 148.00 [~

Filter
[+]Skip check of sections with area greater than

Tapered

% 78.10 = 156,20 [#] Upper yield limit
[w]5kip check of sections with area lesser than 1.00
[050 | x78.10=39.05 [ v] @ v ok |[W cana |

The right table shows the results of the steel section optimization

Column with ordinal numbers of steel sections checked for cross-section optimization.
The symbol “*” after the sequence number indicates that the given section is used
in the model.

Column with descriptions of steel cross sections to be checked for cross section
optimization.

The name of the column displays the limit value of the utilization coefficient that the
user can set himself. It is necessary to first activate the check box “Upper yield
limit” and then enter the desired value in the appropriate edit field. A check box off
indicates that the value defined in the regulation dialog will be taken as the upper
utilization limit (see section 10.1). After optimizing the cross sections, this column
shows how many bars of the total number of bars of a given set have a utilization
factor less than the upper utilization limit, or how many bars are over-dimensioned
and can be replaced by smaller profiles, and how many bars have an utilization factor
greater than the upper limit utilization. Depending on the results of the cross-section
optimization, the cells in this column are marked with special colors:

Cells in which no bar of a given set has a yield factor less than the upper yield limit
are marked in red.

Yellow indicates cells in which only some bars of the total number of bars of a given
set have a utilization factor less than the upper utilization limit (*n1/n”, where “n1”
is the number of bars that meets the upper utilization limit, and “n” the total number
of bars).

The cells in which all the bars of a given set have a yield factor less than the upper
yield limit are marked in green, with the cell with the most optimal stability control
results clearly indicated.
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Column showing the minimum values of utilization factors that the bars of the
corresponding set have.

Column showing the maximum values of utilization factors that the bars of a given
set have.

A1l [cm2] Column showing the cross-sectional areas of the corresponding set.

Including check boxes in the last column and activating the “Asign replacement cross
sections” button allows the user to replace the adopted cross section in the model with the
desired cross section.

Sorting Columns

Sorting can be done for all columns that have a symbol " in the name cell. Right-
clicking on the name of the desired column opens the drop-down menu with options:
- Sort (+) -selecting this option sorts the sections shown in the table by the data
from the selected column in ascending order. After sorting in a cell with a column

name, a character will be printed below the sort symbol. M
- Sort (-) - selecting this option sorts the sections shown in the table by the data
from the selected column in descending order. After sorting in a cell with a column

name, a character will be printed below the sort symbol z.

Asign replacement cross sections

Activating this button will assign all the sticks in the current set to replace the sections
with the check box included in the last column, with the program throwing a
corresponding message:

To all of selected beams, replacement cross section is assigned

w

In addition to the check boxes included, it will now print how many rods have been
replaced with the selected sections. By selecting the “"OK” button, a new alert
appears:

Do you want to perform stability control of beams with replaced cross sections ?

[ ] do not ask me again.

| Yes | | Mo |

By selecting the "OK” button, the program will control the stability of all bars that
have been replaced with a cross-section.

Void all the replacements of sections

By activating this button, all the bars of the current set that have been assigned to
replace the cross sections will re-set the cross section adopted in the model.
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¥ Add section

The button to add a new section to the list of sections that are checked in the
optimization process. The newly added section will be placed at the end of the list.

ﬁ Delete section

Tapered

A button that can be used to remove arbitrarily selected sections from the list of
sections to be checked in the optimization process.

Cross-sections can be optimized not only for sections defined by selection from the
profile library, but also for sections defined by specifying their dimensions
(rectangular, tubular, circular, T-section, I-section, ...). Since the optimization
process is based on the designing of all the bars of one cross-section with its close
smaller or larger cross-sections, if a cross-section is defined from the list defined by
specifying its dimensions, the button “Tapered” becomes active. By activating the
given button, the program enables modeling of a variable cross section beam, while
by downloading a cross section from the beam, new cross sections will be inserted
into the list for optimization:

I3 Tapered
o-[5
Cross section orientation
|:| Mirror
]
| Changing member orientation |
Section dL | -_\3[cm]| -.\2[cm]| @
s 000] o000 0.00 ]
E 1.00 0.00 0.00 @
2
1
3
Arched Taper Div. Number
|v’ OK | |x Cancel

Layout dialoue for defining a tapered beam cross-section

The definition of variable cross-section beams has been explained earlier and will not
be re-explained (see section 3.1.4).

Note that in this way the variable cross section bars are not dimensioned, but the
variable cross section bar is used to define a series of cross sections with related
geometry that will be considered in the optimization process.

Div. Number - After defining a variable section beam, in this edit field, the user
specifies the number of sections that will automatically be placed in the list of sections
after leaving the dialog for optimization.
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& Optimisation of cross sections draft

N Name = N ¥ Name | 7==103 [“mny [“maxy [T Allmd [
1 112/20 Ird 1 D=3 | 7.07
4 112/20 I~ 2 D=3.5 9.62
3 [120 I~ 3 D=4 12.57
4 2x[ &0 I 4 D=4.5 15.90
5 D=5 I3 5% D=5 19.63 1
] D=5.5 23.78
7 D=6 28.27
8 D=56.5 33.18
9 D=7 38.98
10 D=7.5 4.1
11 D=3 50,27
Structural Analysis |% Add section | |E’ Delete section | Asign replacement cross sections ‘
Filter
Tapered | Void all the replacements of sections ‘
[ Skip check of sections with area greater than =
2.00 % 19.63 = 39.27 [JUpper yield limit
[f] Skip check of sections with area lesser than l:l
[ocat ] [a] [P o ][® on |

Cross sections obtained using the “Tapered” option have been added to the list

@ Selecting this button saves the current state of the section with cross sections that
are checked during the optimization process.

Selecting this button deletes the current configuration.
Any of the previously recorded configurations can be selected from the list at any time with the

program and set to the current one, with the exception that for each profile family only the
corresponding configuration can be selected.

10.11 Review of cross section optimisation

By selecting this command, the program displays all the bars of the current set, for
which cross-section optimization has been carried out, in green and red, respectively, while the
line command will take the following form:

Review of cross section optimisation (<End>):
Green will paint all the bars that satisfy, and red all the rods that do not meet stability control.
At the time of invocation of the command, a dialogue will appear on the screen in which the user

can assign replacement sections to the currently selected set of beams, thus reviewing the
results:
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Review of sections alternatives

1 IPE 140 11f35 0.144 13537.811 43.00 cm?

1 IPB 140 11/35 0.144 13537.811 43.00 cam?
2 IPB 160 13/35 0,104 479537.652 54.30 cm3
3 IPB 180 19/35 0.079 53640.422 65.30 cm?
4* IPB 200 25/35 0.062 32.558 78.10 am?

5 IPE 220 31/35 0.050 L.065 91.00 cm?

6 IPB 240 35/35 0.041 0.885 106.00 cm?

7 IPB 250 35/35 0.036 0.7568 118.00 cm?

3 IPB 280 35/35 0.031 0.671 131.00 cm?

9 IPB 300 35/35 0.027 0.576 149.00 cm?

The layout of the
replacement cross sections

227

From the list above in the dialog, the user selects the current set of beams used in the model,
while from the list below, selects the replacement section with which to replace the bars of the
selected set. For easier selection of the replacement cross section, the list also shows the results
of optimization, ie how many bars out of the total nhumber of bars it meets, as well as the
minimum and maximum utilization coefficient and cross-sectional area.

By setting the desired sections in the lists, all the sticks of the current set will be assigned to the
replacing sections, whereby the program will stain all the sticks of the current set in green and
red respectively:
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After installing the replacement section, the program is all bars

current set satisfying, painted green
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11. Wood Constructions
Dimensioning process

11.8 Stability control - calculator

B Stability control - calculator - EUROCODE

Buckling
Solid timber - hardwood - D30 &= &
ki | Buckling length quotient B3 m
Service class 1 -
FUROCODE Bucking length quotient B2
The Carrective Net/Gross Section
. o
Lateral bucking length coefficent
Material - EN 338:1995, EM 1194
() Solid timber - softwood
| 3 ® Solid timber - hardwood
) Glued Laminated Timber
D30 v
Laminated
15
b Direction parallely to top edge
[em]
RXTAL STRESSES CONTROL Lamination thickness 2.00 cm
{(at the beginning of the member)
Service dass
There is no influence

maisture content in the materials corresponding to
a temperature of 20°C and the relative humidity

3 | of the surrounding air only exceeding 65 % for a
few weeks per year

Geometry
3 Length o
R|0.01
i
Bending radius [
Load
Duration | medium-term Y]
Influences Utlisation factor o |basi: .,‘
wlooo e 12 (000 i 0w
wfo0 Jum vafom Jon wsfooo  Jmm [ y=ooo | [ Mewseaon | [ ek | [et]=]

[ Default v ‘H Save | |m Delete | ¥ oK
The layout of the dialog for controlling the stability of an individual bar

The closed list located in the lower left corner of the dialog is intended for selecting
some of the previously recorded configurations. Each regulation has its own list of

configurations. By choosing the appropriate regulation, the list will show all the
configurations saved with the assigned regulation.

i save Selecting this button, the current state of the parameters in the dialog is saved.

il pelete Selecting this button, the current configuration is deleted.
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