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Chapter 5: Tools 
 

The 5th Module is called "TOOLS" and includes the following 6 groups of commands: 

✓  Structural elements 
✓  UCS-WCS 
✓  Model 
✓  Members 
✓  Nodes 
✓  Miscellaneous 

 

 

 

The "Building blocks" command group contains the commands that allow the user to manage the 
building blocks of the study. 

IMPORTANT OBSERVATION: 
A prerequisite for the operation of the "Structural Elements" commands, apart from "Recount" 
(which applies to both physical cross-sections, members and nodes), is that they are applied to the 
physical elements of the study, i.e., before the mathematical model is created. 

1. Structural elements 
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1.1 Renumbering 

 
Tool for the renumbering of study data. Select the command and 
in the dialog box, 

 
select   the   category   of   item   from   the   list 

 
 
 

 
and the numbering type . 

Enter the initial number in the "From" field and the "Step". 
For "Automatic" numbering, select which levels to apply the new 
numbering to. 
For "Selective" numbering, select the item category, Apply and 

select the items in the 2D view. 

For   the   category   "Pillars"   activate   the 
checkbox to get "continuous count" along the height of the 
pole for the selected levels. To receive the automatic 
modifications select "Apply", and for "Selective" continue by 
sequentially selecting the items for renumbering. 

 
NEW: The "Initialize" command "scans" all selected items and automatically numbers them. It is 
advisable to use it BEFORE renumbering and the necessity of its creation has arisen in order to deal 
with the case where automatic renumbering omits those elements that do not belong to a level (e.g. 
when the +,- in the levels are not defined). In more detail: 

By creating the mathematical model, the program numbers all the mathematical members. However, 
performing a recount by the designer afterwards, while there are members that do not belong to a 
level, created duplicate counts for these members. So in this case, an Initialization is done first and 
then the recounting desired by the scholar is performed. Members not belonging to a level are 
automatically numbered at the end of the remaining members. 

 
OBSERVATION: 

No item should be numbered 0. If a zero count occurs, an error message will appear in the  model 
checks. 
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1.2 Fixed points 

Command to change the fixed top in the columns and the fixed span in the beams. 

 
How to use: 
Select the command and then point to the top of the pole you want to 

remain fixed. The fixed apex defines the point that remains constant in the 
case of massive dimensional changes in cross-section, material, etc. The initial 
position of the fixed point in columns is at their center of gravity. 
In the rafters you select the command and a small triangle marks the fixed 
axis which is the centrifugal axis. You select with the mouse the perpendicular 
that you want to remain constant. 

OBSERVATION: 
This command is very useful in the IMPROVEMENT of structures and allows 
to keep the points of the columns and the passages of the beams stable during 
the variations of the cross-sections. 

 

1.3 Beam segmentation 

When you enter a continuous beam, the program automatically breaks it into individual 

beams where it meets columns or walls. This is because by default the  switch is active. 
 

OBSERVATION: 

The command "Partition beam" has meaning only when  is inactive. 

It is applied to the physical elements of the beams, i.e. before the mathematical model is created. 
In this case select the command and then the beam. 

 
 EXAMPLE 

Suppose you have a row of five (5) columns as shown in the picture 
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You place a beam with a start post at (K1) and an end post at (K5). The program (under  
inactive conditions) understands that the beam rests on the (K1) and (K5) substructure. But it has 
ignored the intermediate columns K2,K3,K4. 
To enable it to understand that there are columns at the given locations, you select the command 
"Beam Partition" and then select any point on the beam. The program recognizes the columns at the 
locations, cuts the beam into sections and makes the connection between the resulting beams and 
the columns. 

 

1.4 Beam on beam 

Instruction to create indirect supports on the beams. 
 

OBSERVATION: 
It is applied to the physical elements of the beams, i.e. before the mathematical model is created. 

 
Select the command and then point the mouse at the first beam of the indirect support and then at 
the second beam. 

 
The individual cases are discussed in the following examples: 

 EXAMPLE 1 
 

 
Purpose : to create indirect support between beam 1 and D2. 
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Select the command and then the beams 1 and 2. When creating the mathematical model, the node 
of the indirect support will be created at position A. 

 
 EXAMPLE 2 

 

Purpose : to create indirect T-form support. 
 

Draw beams 1 and 2. Select the command and show beams 1 and 2 in sequence. The order does not 
matter. Then and by creating the mathematical model, the node of the indirect support will be 
created at position A and beam D2 will be cut into two sections 2a and 2b.  EXAMPLE 3 

 

Purpose: creation of indirect T-form support 
Draw beams 1 and 2 so that beam 1 ends up to the centreline of beam 2. Select the command and 
point to beams 1 and 2 in sequence. The order is not important. You will then notice that a distance 
is created between beams 1 and 2. Then use the command again and again point to beams 1 and 2. 
Then and by creating the mathematical model, the node of the indirect support will be created at 
position A and beam 2 will be cut into two sections 2a and 2b. 

EXAMPLE 4 
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Purpose : to create indirect form + support. 
Draw beams 1 and 2 as shown in the picture, then select the command and select the beams in 
sequence regardless of order. When creating the mathematical model, a node is created at position 
A and the beams are broken into sections 1a, 1b, 2a, 2b. 

 

 
Purpose: to create multiple indirect support 

 
Suppose you want to place three or more beams which are in an indirect support node. 
First you form the node of the indirect support between beams 1 and 2 (cross). Then and after placing 
beams 3 and 4 you call the command "Beam on Beam" again and select with the mouse successively 
these beams as if you had made an indirect support between these beams. 

 

 

1.5 Beam-post connection 

 
Command to connect beams to columns, even when they are not 
physically connected, so that, after the mathematical model is 
calculated, the connection between them is established. 

OBSERVATION: 
It is applied to the physical elements, that is, before the mathematical model is created. 

 
How to use: 

 
 

Select the "Beam - Column Connection" command and the sub-post to which you will connect the 
beam(s) you wish to connect. 
Select the first beam to be connected to the support (by clicking on a point from the middle to the 
edge near the post), repeat by selecting in the same way all the beams you want to connect to the 
support. 
Press the right button to complete the process. 

EXAMPLE 5 
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 If you have connected the end of a beam to a support and try to connect the other end to the 

same support, the program will not make this connection (otherwise a member with the same start 
and end node would result). 

The command is similar to the previous one, except that the 
linking does not require manual selection of elements, but is 
done automatically by the program, which uses predefined 
criteria to link beams with 
poles of the active floor. 

 
 

 

1.6 Beam breakage 

 
This command allows you to break a beam into individual segments either by specifying the 
number of segments or the length of each segment. 

 
 
 

OBSERVATION: 
It is applied to the physical elements, that is, before the mathematical model is created. 

 
By calling the command from the toolbox or from the menu, the following dialog box appears: 

 

 

 

1.7 Beam consolidation 

where you enter the number of segments or the maximum 
length respectively for the partition. "OK" and left click on the 
beam. 

 
 

 

beam. 

The command used to consolidate a beam that was "broken" by a previous use of the 
"Break Beam" command. 
After calling the command from the toolbox or from the menu, point the mouse at the 
sections of the beam in sequence, always starting from the first part of the beginning of 
the beam. 

 
OBSERVATION: 
It is applied to the physical elements, that is, before the mathematical model is created. 
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1.8 Pole adaptation 

 
This command is used to modify the position and shape of the cross-section of the 
columns. (This option works in direct conjunction with the parametric column cross-
sections). 

 

 EXAMPLE: 

The final position of the horizontal branch of the Gamma pillar in the picture should come close to the 
oblique straight line. 

 

Fig. a Fig. b 

Call the command and select the vertex you want to come to pass, which is the one shown in the 
picture Fig. c. 

 

Fig. c Fig. d 
 

The final form of the pole is shown in Fig. d. 
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The "USC-WCS" (user system coordinates-word system coordinates) command 
group allows you to specify absolute user coordinates. 
System switching is useful when you want to design at another level. 

 
 
 

First select  to set the new coordinate system. 

In the dialog box you set a name and OK. Then you graphically show 3 
points to define the plane that will define the new coordinate system. 
Right click to complete. 

 
 
 

Then select  to apply the new coordinate system to your study. The reset to WCS is 

done by selecting  again. 
 

EXAMPLE 

 

You can create more UCSs and through the  
to select, transfer or delete them. 

2. USC-WCS 
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The "Model" command group contains the commands that allow the user to 
create and manage the mathematical model of the study. 

 

 

3.1 Calculation 
 
 

 
With the command "Calculate" , the program calculates and produces the mathematical 

model of the study (nodes and bars). That is, an automatic simulation of the physical model (structural 
elements: columns, beams, etc.) is performed with linear members connected by nodes. 

 
Selecting the command opens the dialog box: 

 
The first time you do the mathematical model calculation, 
you select the regulation for the inertial calculation and OK. 
In case you want to modify the already calculated inertial by 
changing the regulation, simply select the other regulation 
and "Convert regulation". 

 
 
 
 
 
 
 
 
 
 

OBSERVATION: 
You can create and delete the Mathematical Model as many times as you want. 

3. Model 
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The deletion is done through the Edit Layers window (see Basic Usage Menu) 

 

 

• Activate "Calculate" and "OK" to automatically generate the mathematical model of the 
study. First to create the mathematical model of the study and then to populate it with the 
new members. 

 
OBSERVATION: 
The same command can be used as many times as you want, either because you deleted the 
mathematical model, or because after calculating it you insert additional physical members into the 
study, etc. 

• Activate "Update" and "OK" to update the mathematical model for possible modifications to 
already existing data to update the inertial of the cross-sections (e.g. displacements of beams 
or columns, geometric changes of a cross-section). 

• In case the calculation of the mathematical model has been previously performed and 
modifications have been made to the Rigid Offsets, activate "Inertial" so that a new 
calculation does not affect these modifications. 

 
Activating the command, allows the calculation of inertial with the 
method of boundary elements. 
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FINITE ELEMENTS 

The types of finite elements you can use in SCADA Pro 21 are generally grouped into 1D elements, 2D 
elements and 3D elements and are identified their shapes. For example, elements can take the form 
of a straight line or curve, triangle or quadrilateral, tetrahedron, and many others. 
The simplest element is a line consisting of two nodes. All line, straight line or curve elements are 
called 1D elements and are capable of displacements and rotations. Examples of 1D elements are the 
truss element (truss) and the beam element (beam3d) 
SCADA Pro 21 includes : 

• Ribbed (linear) Network elements with function in space 

• Ribbed (linear) beam-supporting elements with spatial function 

• Ribbed (linear) elements of a pedestal on elastic ground with operation in space 

• Boundary utilities for the simulation of elastic supports at the nodes of linear elements . 
 

 

2D elements are usually surface elements triangular or quadrilateral. Examples of 2D elements are 3-
node triangular element, 6-node triangular element and many others. These surface elements can 
have regular or irregular shapes as shown in the figure 
2D elements are flat elements. Therefore, the linear approximation of the displacements considered 
are u (x, y) and v (x, y) while the rotations are θ (x, y). Since they correspond to plane stress and simple 
strain, they are often used to solve 2D elasticity problems. 
SCADA Pro 21 includes : 

• Finite surface shell elements (quadrilateral or triangular) 

• Finite surface shell elements on elastic ground (quadrilateral or triangular) 

• Finite surface flat deformation elements 

• Finite plane intensity surface elements for simulating surfaces generated by rotation. 

• Finite surface elements of flat intensity. 

• Boundary ancillary elements for the simulation of elastic supports at the nodes of surface 

elements 
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3D Elements. 3D elements are commonly used to simulate volumes. They are derived from 2D 
elements and are used in more complex simulation problems 3D solid elements have only 
displacements and no rotations. The three unknown displacement functions are u (x, y, z), v (x, y, z) 
and w (x, y, z). Examples of 3D solid elements are 4-node tetrahedral element, 10-node tetrahedral 
element, 8-node isoparametric element, etc. 
SCADA Pro 21 includes : 

• Three-dimensional, hexahedral, isoparametric finite elements, with varying intensity 

along their thickness (8-21 nodes) 

• Boundary auxiliary elements for the simulation of elastic supports at the nodes of 

solid elements. 
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3.2 Beams->Poles 
 
 

 
The command group "Structures-> Pillars" group contains 
the commands that allow the user to: 
- to simulate basement walls and 
- to change the rigid offset of the members. 
- to import Passover 

 
 
 
 
 
 

 

3.2.1 Conversion of beams to columns 

 
For the simulation of the basement walls (level 0) using the method "Converting beams to columns": 

- At the ceiling level of the basement, insert, in place of the wall, a beam as thick as the 
thickness of the wall. 

- Select the command "Beams in columns" and in the dialogue box: 
activate "Number of columns" or "Max length of column" and enter the corresponding number 

 

 

 
- Left-click on the beam that will be automatically transformed and broken into as many 

parts as the "Number of columns" or "Max length" you set. 
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- Continue with "Calculate" the mathematical model, which means creating nodes that are 
disconnected from each other. 

- Connect the nodes with linear members of high stiffness, similar to that of the walls and zero 
specific weight. After defining the membership properties, it is sufficient to select the first 
node and window all the others and the program places a member from node to node. 

 

 

EXAMPLE: 
Simulation of basement walls and insertion of footings at the base. 

1) Enter the physical model of the columns and beams at level 1 (above the foundation level). 
 

2) Select the command "Beams in columns" to convert the beams that will become the walls of the 
basement. 

3) Select the command "Basic">>"Copy layer", the arrow for level change  and go to the 
foundation layer where you select the command "Basic">>"Paste layer", 

 
4) Select "Tools">>"Model">>"Calculation"; 

 
5) Return to level 1 where you have to join the new nodes with linear members of high stiffness, 
similar to that of the walls and zero specific weight. 

6) Select the command "Modeling">>"Member">>"Mathematical" and in the dialog box: 

 
 
 

 
   -You can repeat the same procedure at the foundation level or select the pole 

sections and, using the Copy command, copy them to level 0 at the 
corresponding position. 
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7) Select the button "High stiffness beam member"   
that automatically fills in the field of the parameters, cross section 25x300, with zero specific weight 
and without cross sectional performance. 

8) Left-click to join the nodes one by one. You can also use the windowed 

option  for convenience and speed. 

9) Go to level 0 (Foundation): 
 

10) Select "Appearance">>"Switches" and disable "Auto Trim" 
 

10) Select "Modeling">>"Pedestal" and in the dialog box 
- enter the geometry and 

- turn them off . 
 
 

11) Insert the pedestal from node to node. 
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3.2.2 Model Smith 

 

Based on this method, in place of the wall, two bars are placed crosswise between the two 
columns, simulating the equivalent wall. 
The simulation using the "Smith Model" method is performed as follows: 

1. At level 1: insert a beam as thick as the wall in place of the wall, 

2. At level 0: insert the pedestal or the connecting beam, 

3. Do the Mathematical Model Calculation, 

4. Select the "Smith Model" command, 

5. Open the 3D view and point to the beam member above. 

 
OBSERVATION: 
The program inserts two chiasmus bars between the two columns. At the same time the A, Ak, Asy, 
asz, and Iz of the members defining the boundaries of the wall i.e. the top and bottom beams are 
modified. 

The illustration you will see is the following. 

 

3.2.3 Model diagonal bars 

 
Follow the same procedure of the "Smith Model" method. 

Based on the "Diagonals" method, in place of the wall, two bars are again placed crosswise between 
the two columns, simulating the equivalent wall. 

 
OBSERVATION: 
The main difference with the Smith method is that it does not follow an automatic modification of 
the inertial of the members defining the boundaries of the wall, i.e. the top and bottom beams, as 
before. You can achieve this yourself by changing the dimensions of the superstructure beam e.g. 
from 25/50 to 25/300 (i.e. giving the height as the height of the basement). 
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OBSERVATION: 
The basic requirement for use of these last two wall simulation methods is: The presence of the 
mathematical model and the existence of the beams that will then become the crossbars. The beams 
must have a thickness equal to that of the walls. 

In the cross membersrigid offsets are automatically calculated so that the elastic part of the bars 
starts from the shoulder of the adjacent columns. 

 

3.2.4 Change rigid offset 

 
This command determines the new position of the elastic node at the beginning or end of a 

mathematical member and automatically modifies the rigid offset of that member. 
DEFINITIONS: 

• A beam elastic node is defined as the point of intersection of the beam axis with contour of 
the column on which it rests. 

• An elastic node of a column is defined as the node of the centre of gravity of the cross-
section at the beginning or end of the column. 

 
You select the mathematical member with the mouse by pressing on a point near the edge of which 
you want to modify the rigid offset. The program selects the elastic node at the end of the member. 
You then use the mouse to select the new position of the elastic node. 

 

 

3.2.5 Piles 

 
The foundation piles included in the new version of SCADA Pro are 
circular reinforced concrete piles. 

 
The way the load is transmitted is through the pile tip to the ground while at the same time the lateral 
friction works (driven piles). 
The superstructure loads are transferred through a head bond (simulated in SCADA Pro with finite 
surface elements) to the top of each pile and then to the ground. 

 
In the program the command to insert the stakes is in the "Tools" section: 
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Selecting the command displays the following dialog box: 

 
where you specify: 
The material and quality. 

OBSERVATION: 
Theoretically, the pile of circular cross-section can also be attributed to Steel material quality other 
than concrete. However, the dimensioning will only be done for reinforced concrete piles. 

Then you define the diameter of the stake and its total length. 
The step has to do with the sections where the overall rod will be segmented in order to create the 
nodes where the side springs will be placed. 

 
2 transfer springs are placed in each node in the two vertical directions x and z. Finally there is the choice 
of the Layer to which the rods will belong. 

Pressing the top button "Ground data" opens the following dialog box: 



CHAPTER 5 "TOOLS" 

22 

 

 

 

 

where you specify the number of territorial zones and then, for each territorial zone selected from 
the "Zone" drop down list, its data. 

The stake is placed at the node of the header that you point to with the mouse. The position of the 
piles is chosen exclusively by the designer. Later there will be an optimization process where the 
optimal combination of number and diameter of piles in a rectangular arrangement will be proposed. 

 

 
The bars are inserted to the depth corresponding to the total length of the pile. The bars correspond 
to a circular reinforced concrete post or whatever other material you originally selected. 

OBSERVATION: 
There is no problem with piles being inserted at a negative altitude. 
Then, as usual, the analysis can be run and the intensive quantities can be calculated for the piles as 
well. 
At present, the pile inspection procedure has not been implemented. 
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the commands that allow the user to manage 

and modify the mathematical members of 
the study: 

 
- Break 
- Section 
- Change of reference 
- Redefining reference 
- Members' freedoms 
- Consolidation of members 
- Union Members linear
 with surface 

 
 
 
 
 
 
 
 
 
 
 

 
OBSERVATION: 
The basic requirement for the operation of these commands is that the members come from the 
"Modeling>> Member>> Mathematical" command with or without a physical cross-section 
rendering, or from the use of the "Formal constructions" command. 

 

4.1.1 Break 

 This command allows you to "break" a linear mathematical member into individual members 
based on the number of members or the length of each member. 

 
Select the command and in the dialog box that appears: 

 
set either the number of segments or the maximum length of each segment. Then press the OK 
button and point the mouse at the member you want to break. 

4. Members 

The "Members" command group includes 
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OBSERVATION: 
Selecting the "Auto" button automatically breaks all the mathematical members of the vector that 
are crossed. 
The option only works with mathematical members and needs care in its use because it breaks all cross 
members altogether. 

 

4.1.2 Section 

 

 This command is used to partition two mathematical members that intersect. Four new members 
are created with a node at the point of intersection. 

 
Select the command and point the mouse at the two members. The two members "break" into four and 
a new node is created at their intersection. 

 

 

4.1.3 Change of reference 

 

Command to change the direction of the members' local axes. 

 
Activate the Local Axes in the "Switches" , select the command and 
left-click the member, and observe the change of direction. 

 

 

 

4.1.4 Redefining reference 

 

This command should be used when one or both of the following messages appear in the 
general checks: 

Error1678: Pole 123 is mounted in the wrong direction There are 

members with the wrong local axis direction 
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The first one, which concerns only the poles, has to do with their placement direction (the correct 
direction is from bottom to top), while the second one is a general message concerning beams and 
poles and especially for the beams, it appears when they are not placed according to the program's 
convention which is from left to right and from top to bottom. 

OBSERVATION: 
So when the above messages appear, by using the "Redefine times" command, the times are 
automatically corrected for the whole vector, and so there will be no problems arising in the 
dimensioning of the perimeters. 

 

4.1.5 Members' freedoms 

The Member Freedoms mandate is a new mandate to massively change the degrees of freedom of the 
limbs of members. 
When you call it, the following dialog box appears 

 

 
where you are given the ability to easily and quickly modify the degrees of freedom of the limbs of 
the members that you wish. 
This command can be ideally combined with the graphical display of the degrees of freedom for direct 
monitoring of the changes that take place. 

 

Select: 
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Packing 

 
 
 
 
 
 
 
 
 

 
Link 

 
 
 
 
 
 
 
 
 

 
Freedom 
Or you can select which degrees you want to free and then, by pressing ok, show the ends of the 
members that will get the specified degrees of freedom. 

 
 

This command can be ideally combined with the graphical display of the degrees of freedom for direct 
monitoring of the changes that take place. 
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Finally, it should be mentioned that new control messages have been created to prevent uncontrolled 
changes to members' degrees of freedom, resulting in errors and the analysis not running. 
All of the following deterrents lead (not always) to errors in the analysis). The cases with 
corresponding messages are : 

- N at both ends or Vy at both ends or Vz at both ends or Mx at both ends. 
- Member instability (number). Release of (N) (Vy) (Vz) (Mx) of both limbs is not allowed. 
- My at both ends and Vz at one of two ends or Mz at both ends and Vy at one of the two 

ends. 
- Member instability (number). When (My) (Mz) is released at both ends, (Vz) (Vy) is not 

allowed to be released at either end. 

OBSERVATION: 
Based on above messages, the initial degrees of freedom were adjusted to the cross bars of the smith 
model and the wall fill. Generally where the program used bifacial or axial-only members from the 
outset, only My and Mz at both ends are freed. 
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4.1.6 Consolidation of members 

 

This command unifies two or more mathematical members that are placed in sequence. The 
resulting member has the inertial elements of the first member in the order of the members (Fig. a). 

 

Fig. a 
 

Select the command and show the mathematical members in sequence, always starting from the first 
one. The resulting mathematical member has the inert elements of the first member. 
Then delete the intermediate nodes (Fig. b1,2). 

 

Fig. b1 Fig. b2 
 

 

4.1.7 Surface rod connection 

 
A surface that has been simulated with surface elements and enclosed by linear elements (e.g. slab-
beams), creates the need for interconnections between them. 
The command works as follows: it first breaks the linear member into individual parts (members and 
nodes), as many as the surface elements it is adjacent to. Then, it connects with rigid offsets the 
nodes of the linear members and those of the nearest surface members. 

 
- Select the command, left-click on the linear member and the nodes of the surface one by one 
successively or with a window. 

Otherwise, for greater convenience and as , choose between: 
 

- Section "Tools" >> "Members" >>"  " 
where you select the beams one by one and the connection is made 
automatically. 

 

- Section "Tools" >>" Members ">>"  ". 
Where the active floor members enclosing the surface ones break and are automatically connected. 
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The "Nodes" command group contains the commands that allow the user to manage and 
modify the mathematical nodes of the study: 

- Replace 
- Identification 
- Identification of Rod-Surface nodes 
- Commitment of the Stick-Surface Nodes 
- Consolidation 
- Metal Control 

 
 
 
 
 
 

 

5.1.1 Replace 
 

 
This command replaces one node with another deletes the original node. 

Select the command and the node you want to replace, then point to the replacement node (Fig. a) 
The original node is deleted and the member is rigidly offset to the new node (Fig. b). 

 

Fig. a Fig. b 

5.1.2 Identification 

5. Nodes 
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Select the command and point to two or more nodes. The program creates a new node in the 

geometric locus of the selected nodes, erases the previous nodes and the elements connected to 
them are now connected by rigid offsets to the new node. 

 
Select the command, point to the nodes and finish with a right click. 

 

 

5.1.3 Identification of Rod-Surface nodes 
 
 
 

Select the command and point to the node of one or more linear members and finally to the 
node of the surface to make the match. The program erases the member nodes and connects them 
with rigid offsets to the surface node. 
Select the command, point to the nodes and finish with a right click. 

 

 

 

5.1.4 Commitment of the Stick-Surface Nodes 

 

Command to bind a node of a linear member (e.g. a column) to the nearest node of a surface 
element (e.g. a pavement). 
Select the command and point to the linear node and then to the surface node to which it will be 
bound. 
(see: Section "Basic" >>" Layers - Layers " >>"Edit XZ Layers") 
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 SCADA Pro allows the collaboration of linear and surface elements in the same 
interface. The need for binding between them is therefore born. 

 

5.1.5 Consolidation 
 

 
Command to unify nodes that are very close . 

 
 

Select the command and set a distance value. Nodes that are 
less than or equal to this distance will be consolidated, 
resulting in a single node. 

 

 

5.1.6 Metal Control 
 

 
In the new version of the program, the possibility of an initial specification of metal columns and 
metal beams was added. 

 
This specification is based on the requirement in paragraph 4.4.2.3. of EC8-1 for general and local 
ductility conditions. 
This specification is done in the form of checking the strength moments of the beams and columns 
that exist at the node. 

More specifically, in order to avoid a floor mechanism, the following relationship shall be satisfied for 
nodes where primary seismic columns and primary or secondary seismic beams are present 

 (4.29) 
Or else, the ratio of the sum of the strength moments of the columns to the corresponding sum of 
the strength moments of the beams at the node shall be greater than 1.3. 
This check, like all the checks, is done on a directional basis. 
Based on this requirement, the designer can adjust the cross-sections of the columns accordingly. 

 
OBSERVATIONS: 
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The primary seismic beams in iron are the head beams and the rest are secondary. 
So the program checks at a node where at least one subcolumn and at least one beam exist. 
The substructure and the beam must be identified as such and it is not sufficient that they belong to 
this layer. 

 

Also the program will not take into account any antifoams, lintels, or tectiles that exist since they do not 
have this designation (Beams, columns). 

The strength moments are calculated on the basis of the following relationships in EC3-1 
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In order to select the type for which the corresponding resistance moment will be calculated, the 
program now classifies the cross-section in the data input and the corresponding relation is selected 
accordingly. 

OBSERVATION: 
However, for cross-sections of category 4, it was not possible to calculate the required Weff,min size 
in the data input, so the check for these cross-sections is not performed and a corresponding 
information message is displayed. 

 
Let's take a closer look at the use of the command: 

 
The command can be executed either per level in 2D or for all nodes that 
"look" in 3D. 

PREREQUISITE: Nodes should be "visible", because, as is well known, nodes that are not embedded 
in a floor are not shown. So for them, the specification will not be done, either in 2D or in 3D. 

 
So when the command is executed, the results are displayed at the bottom 
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The results apply to all nodes and for each node are listed: 
- The number of the node and then and per direction the ratio of the strength moments and 
the corresponding result are indicated. 
- The word error in front of the message is only displayed when one or both of the two 
reasons are less than 1.3. 

 
OBSERVATION: 
When even one member that exists on the node is category 4, the check is not performed and the 
following informational message is displayed: 
"There was no satisfactory audit. There are category 4 members." 

 
Clicking on a line turns the corresponding node in the vector model red. 
Because the ratios for both directions always occur when no beams occur in one direction, the 
denominator of the fraction becomes 0 and the ratio becomes 0, but obviously, in that direction there 
is no problem. 
Regarding the y-y and z-z directions, these refer (as in the concrete content material) to the local axes 
of the column ending at the node. 
For example, at the following node inside the red circle: 
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• In the y-y direction (green axis) of the post that ends at the level, there is a beam that 
participates with its y-y (local beam) resistance moment and the post (ATTENTION) participates with 
its z-z resistance moment. 

• In the z-z direction (always of the column) 2 beams participate which participate with the y-
y local moment and the column with the corresponding y-y one. 

 
Finally, it is recalled that EC8 excludes the roof from the above requirement: 
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The "Miscellaneous" command group includes commands: 
- measurement (Length, Angle, Area, Perimeter) 
- passing and 
- property performance 

 
 
 
 
 

 

6.1.1 Finding Length, Angle 

 

To find length, relative distances by x, y and z and angle of inclination, select the command 
and the first point that defines the origin. Then, by moving the mouse pointer, you can see the 
distance L, the relative coordinates Dx, Dy and Dz and the angle of inclination in the bottom right of 
the status bar 

. By selecting the second point you can see the items 
you want. 

 

6.1.2 Finding Area, Perimeter 

 

To find the area and perimeter of a surface, after selecting the command, select the vertices 
or lines that delimit the surface you want to measure. Complete the selection by pressing the right 
mouse button and in the status bar you will see the area, the coordinates of the centre of gravity of 
the surface and its perimeter 

 
 
 

 

6.2 Perasia 
 
 

 
To bring one element into line with another. Select the command, the entity (e.g. a pole) that 

will be passed and then specify the line (or half-plane or circle or point) with respect to which the 
entity will be passed. 

6. Miscellaneous 
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EXAMPLE 1 

Assume line (e) and the 80x50 pole. 
Activate the command. 

 

 
 

 
 
 

 
Select the pole by left-clicking on the side 
(1) and after line (e). The post is placed as in figure 1. 

 
 

 
Selecting the pole by left-clicking on the side (2) and 
then the line (e), The pole is placed as in figure 2. 

 
 
 
 

 

EXAMPLE 2 

Let's take the beam (T1) and two 30x60 
poles. 

Activate the command. 
 

 
 

 
By selecting the beam by left-clicking on a central 
point on the top side, and then the top side of the 
two poles, the beam is positioned as in Figure 1. 
 
 
 
 

By selecting the beam by left-clicking on the top 
side but at a point near the left post, and then 
clicking again on the beam at a point near the 
right post, you get the result shown in Figure 2. 

 
 

 
EXAMPLE 3 

Suppose you have placed two circular columns and a beam connecting them. You now want 
to bring the passing beam towards the circular column, as shown in the second figure. 



CHAPTER 5 "TOOLS" 

38 

 

 

 
 

 
 

 

6.3 Performance of Properties 

- Select the command "Passage" and then the 
beam D1 by pressing with the mouse on the edge 
(a). 
- Then press with the mouse on the K2 
column from the line (e') upwards. 
- The beam comes to end (a) in the final 
position you want. 
- Then use the mouse to press the beam D1 
at its end (b) and then the support K1 below the 
straight line (e''). 
- Now the beam came and was placed exactly 
as you wish. 

 

A command that allows the properties of the selected object to 
be mapped to other similar objects. 

 
Select the command and left-click a model object to open the 
corresponding window containing the individual properties. 
Check the properties you want to assign and OK to close the window. 
Then, select (using one of the Select tool modes) the similar objects to 
which the selected properties of the first onewill be assigned
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