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SCADA Pro OCP

The new innovative SCADA Pro OCP software is a module of SCADA Pro and is a
computational platform for the general optimization of realistic scale construction for civil
engineering structural systems.

The main development objective of SCADA Pro OCP is to minimize construction and material
costs, resulting in the required performance, reliability, quality and safety of the structural
system within an innovative technological framework.

The SCADA Pro OCP module has:

+ Advanced and easy-to-use command interface, making the construction
optimization process a one-click affair.

« The ability to select multiple criteria related to the cost of construction, such as
construction cost, cost of construction materials, environmental cost over the
lifetime of the construction, etc. These criteria are used either as "Objectives" or
"Constraints", which are taken into account in addition to those imposed by the
regulations.

» Solving the problems by selecting from a list of state-of-the-art deterministic and
probabilistic numerical optimization algorithms that can replace the traditional test
and correction planning process by means of an optimized solution obtained quickly.

« Multiple options for defining the range of design variables and grouping them either
at the section level or at the component level.

o Comparison of the original design with the optimal one.

Before Optimisation

The process of optimising a carrier requires that it has been modelled and dimensioned
beforehand.
So we start the setup of the vector as usual.

+ The specific example concerns a reinforced concrete structure (C20/25 and S400s), ten
storeys and a foundation with footings and connecting beams.

The modeling of the vector was done using a dwg file and then with the help of Scada
commands some modifications were made to the members of the individual floors.

The plates were inserted automatically. Then the loads were set and plate loads were
assigned to the members.

After the vector setup was completed, a dynamic analysis of the Eurocode was performed
and the combinations were created.
The last step was its dimensioning with a Eurocode scenario.
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The aim in each study is to ensure that all data are adequate for all the controls required by
the regulation. This example shows adequacy in both beams, columns and walls, as well as
slabs.

Having arrived at such a result, the study could be considered complete and we could
proceed to the printing, the wood type and finally its implementation.

The new innovative SCADA Pro OCP software, with the main objective of minimizing the cost
of construction and material costs, offers us the possibility to re-examine our already
adequate carrier, using smaller cross-sections, always consistent with the required
performance, reliability, quality and safety of the structural system.

OBSERVATION:

With SCADA Pro OCP you can size operators that have deficiencies in order to resolve them.
In these cases SCADA Pro OCP will seek to find the most cost-effective solution that offers
adequacy to the operator!
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1. Optimization

So after the design is complete, and before the print part, open the "Optimization" section.
"Optimization" is about defining the parameters, executing and displaying the results of the

optimization process. The commands are grouped into modules according to the type of
function they perform.
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As pointed out in the theoretical manual, the optimization process is performed in two
phases:

* Inthe first phase the Basic Settings, the Project Parameters and Design Variables
are defined.

¢ Inthe second phase, the Optimisation Algorithm is defined and the Iterative
Computational Process is performed.

There are also some additional functions and features using which the design variables can be
further specialised.

Il Basic Settings

y 33
& g m
AvTiKEEVIED ANTICELLEVIKT) Opix

Kootog Anosoan  IxeSioopou
Booikss POSLHOEE

The first command subsection includes the following 3 commands:
¢ Obijective Cost

¢ Objective Performance
¢ Design Boundaries

1.1.1 Objective Cost

Using this command allows you to select the objective function and/or a combination of
objective functions form the criterion target of the optimization.
These functions are defined in the dialog box that appears:
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Kprrripwo Kootoug *
KoaTog [}
EuvT. Bap. Min Max
Koorog Yhikou ® O
Karaokzuaamikd Kbarog D O] @]
Kikhog Zwrg Exnopndy 0
Evepyaakdc Kikhoo Zofg | 0
Kichog Zorg Napaperpoy
Umax 0 Eppado 0
Ubmax 0 Ap, Avoryparoy 0
Eppado Toigou | 0 Ro 0
Mzpioyn . Rj 0
Ap. Opodpuv .
Kinchog Zwrg Baong Gzdopevoy Kichog Zwrg AvaBzosmv
Cancel

where the active functions are Material Cost and Construction Cost.
The value of the Weighting Coefficient takes values from 0 to 1 and determines the
percentage of participation of each criterion in the optimization. The sum of the weighting

coefficients of the criteria that you want to participate as the final optimization objective
should be equal to one.

Next to the weighting factor field there is a "Min" and "Max" indicator for each criterion to
indicate whether the optimization goal is to minimize or maximize the criterion of our choice.

#* For this example, the cost criterion was exclusively the Cost of Materials.

1.1.2 Objective Performance

The options of this command will be enabled in a later version of the program.

1.1.3 Design Boundaries

Using the "Design Boundaries" command displays the following dialog box:
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Mevieoi Dyzdootkel MNepopopol (cm) o
EAdiomo MEyioTo Brjpa
zrihor (bh) |0 RE RE |
sl () |0 | |o RE |
Aokcoi (bw) | 0 | | 0 | | 5 |
Aoxaoi (h) |n | |n | |5 |
moes 8 | [® | [t |
Taiyol | 20 | | 40 | | 1 |

where the general Minimum and Maximum dimensional limits and the Step of change of
these dimensions defined for each type of structural element.

ATTENTION!

* The above dialogue box only applies to reinforced concrete elements.

¢ The limits are defined for each type of structural element (Columns, Beams, Slabs
and Walls).

* For poles, two "categories" of dimensions are defined:
The first one (b/h) which concerns all large dimensions, regardless of the type of
cross-section (rectangular, Gamma, Tau, etc.).
The second dimension (t) refers to the corresponding small dimensions, mainly thicknesses,
for example the dimension of the thickness of the leg of a Gamma cross-section.

¢ For the beams, the limits of their two basic dimensions defined, i.e. width (bw)
and height (h).

The value limits for the thickness of the plates are then set. This includes conventional plates
as well as those simulated with finite surface elements.

Finally, in the "Walls" section, the limits of the thickness dimension of the vertical elements
simulated with finite surface elements are defined.

. OBSERVATION:

The value 0 in the maximum and minimum limit fields means that the program automatically
takes as lower limit the original value of the dimension of the element reduced by 30% and
as upper limit again the original value increased by 30%. This variable applies only to the
dimensions of beams and columns.

#* For this example, we leave the value 0 so that the program can automatically determine
the limits of dimensional variation by varying the original dimensions by 30%.
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1.2 Project parameters
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The next subsection deals with the project parameters and includes constraints imposed by

the designer and the definition of material and production cost units.

1.2.1 Restrictions
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Using the "General Restrictions” command

the following dialog box appears:

Luomomwaon Mevikwaw MNzpuopuapuoy %
EAdyoro Meyiomo
Koarog Yhikad | -1 | 300000 |
KoTaokeuaomks Koarog | -1 | | -1 |
Kikhog Zwrg Eknopnoy -1
Evepyaiakac Kikho Zofe =il

ExkevTpoTrTa AuoKapyiag —
Stength Eccentricity

Jakupavarn Drift

Ifionzpindoc 1 (Sec) | ! | | -1 |
Ifionspiodoc 2 (Sec) | -1 | | -1 |
IGionepiodoc 3 (Sec) | ! | | -1 |

Cance
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In this form you can define the quantities to be used as additional constraints of the problem
by setting a minimum and a maximum value of the material cost, as well as the construction
cost of your carrier, and a minimum and maximum limit for the eigenperiods of the first three
eigenmodes.

OBSERVATIONS:

L. When performing the optimization process, in addition to the restrictions imposed by
the regulatory provisions of the Regulation you have already selected in the sizing, the
above General Restrictions will be taken into account.

. Avalue of -1 in the above fields means that the corresponding constraint is inactive and
does not participate in the optimization process.

+ For this example we define the maximum Material Cost as 300.000 (in

currency of the place where the construction will take place) and we do not set any other
restriction, i.e. we leave the values -1 in the other fields. This means that the resulting final
construction will have the minimum possible material cost, whose value will be less than
300.000€ (Greek currency) and will satisfy the controls of the regulation you have already
selected in the dimensioning phase.

Using the next command "Deformations", and in the

dialog box that appears:

;ﬂtmﬂwun Meptopuopway MNopop,., X |
|

Eyenkr) Meraxivron |
v Do 0.5 Yo
Cancel

specify an upper limit to the relative movement (drift) of the floors of the carrier. The
resulting optimal solution will also obey this constraint.

1.2.2 Unit Cost of Materials

Using this command allows you to specify the cost per unit of material for the different
materials supported by the program. The materials are shown in the dialog box below:
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Unit Cost Material hod

TrupéBepa EI vomaua fm3
¥ahuPac onhiopod wopapa [ Kg
Aopikoc yahuPag womaua [ Kg
Ahoupivio vopopa [ Kg
Zuho vopiaua [ Kg
Tongonoia vopioua [ Kg

Cancel

These values are used to calculate the total cost of the construction materials.

1.2.3 Unit Cost of Production

Using the above command you are given the option to specify:

Twpég Movada Kootodg MNapay...  *

Aokoi

Erupddzpa (hrsfm3)

Onhigpse (hrs/ka)

Boyawse xahuBa (hrs/K)
ErUhon

Zxupadepa (hrsfm3)

Onhiguée (hrs/Kg)
Aot wahuPac (hrsfKag)
MiarzgToixol

Exupadepa (hrsfm3)
O (rsfka)
Aot wahuPac (hrsfKg)

B
{woopaj/hr)
Cancel

the labour hours of production (hours/unit of production) per building element and per
material. In the last field "Labour Cost" you enter the labour cost per hour.

10
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1.3 Design Constraints
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Design Constraints are the limits of design variables that you can set per section type or per
structural element. The design variables are the sizes of the structure that change during
optimization, i.e. the dimensions of the structural elements, and the limits are the range of
values in which each dimension will take values. The way of imposing the limits of the design
variables in optimization process (OCP) structures analyzed and designed in Scada Pro,
results in grouping the structural elements following a logical hierarchy:
- starts from general - total constraints applicable to each type of structural element
(columns, beams, slabs)
- continues at a more specific level per cross-section with the structural elements they
include, grouping elements of the same type, e.g. beams, by type of cross-section,
- to arrive at the definition of the limits per structural element and at the level of grouping
of individual linear or surface elements, grouping elements of the same type and cross-
section per structural element.

These restrictions concern either minimum and maximum dimension limits and their step of
change, or the "locking" of dimension or dimensions, i.e. to keep them (the dimensions)
unchanged regardless of whether they belong to a type of cross-section or to specific
structural elements.

More specifically, the first level of defining the boundaries within which the dimensions of
the building elements will take values is done using the "Design Boundaries" command
which belongs to the Basic Settings subsection.

L. IMPORTANT OBSERVATION:

It is important to clarify that all the variations of the cross-sections during the Optimization
are done keeping always constant their Fixed Points and the corresponding Fixed Passages
of the beam:s.

This means that before starting the optimisation process, it is necessary to adjust the Fixed
Points of the cross-sections in such a way that the floor plans, outer boundaries and passages
of columns and beams are not deformed.

Through the "Show" section and the "Switches" command, activate the Fixed Points and
display the study floor plans one by one to locate the fixed points and change them if
necessary.

11
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With the "Fixed Points" command in the "Tools" section you can modify the fixed point of
the post and the fixed pass of the beam.

# In this example, the fixed points of the perimeter columns and beams were changed so

that they belong to the outer perimeter of each floor plan.
™
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The next two commands make up the Design Constraints subsection.

12
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1.3.1 Cross sections

The first command "Sections" is about defining boundaries and restrictions at the Section
level. Selecting this command displays the following dialog box:

e TiaBeastapiiond B isrtssiion b
Indho fwnl  Empovosd X0 - Engovemscd I ik

Oyl i kn
Moosfirpe Bany pempdy Cvbars

Aargpopn

Pk Sakmc [ ]

farses fim)

Empedy Ebtppren Mbyre - Bfga e

Efpfior

The import and processing of cross-sections is done by type of structural element.

1) Soin the first section "Pillars", the way of inserting the cross-sections can be done two
ways:

With a choice of List and graphics.

The graphical selection is made with the "Pick-Select" button.
The "List" button displays the following dialog box:

13
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Iyefwonkel Nepopopol AoTopre ot

O 80,80 ¥ nfra Ekupodiparog C20/25 e
0 40,/565 Y nfra Zkupodzparog C20/25

O 70,70 ¥ nfra Ekupodzparog C20/25

0 60145 ¥nfra Zkupodéparos C20/25

0 60/134 ¥nfra Zkupodzparog C20/25

O 90,70 ¥ nfra Ekupodzparog C20/25

0 30,/200 Ynfra Zkupodiparog C20/25

0 120430 ¥nfra Zkupodéparos C20/25

0 25040 ¥nfra Zkupodéparos C20/25

O 100/30 ¥nfra Zxupodiparog C20/25

O 40030 ¥nfra Zkupodsparos C20/25

0 3070 ¥ nfra Ekupodiparog C20/25

O 20030 ¥nfra Zkupodzparog C20/25

0 320/40 ¥nfra Zkupodsparos C20/25

0 250/30 Ynfra Zkupodiparog C20/25

0 320430 ¥nfra Zkupodéparos C20/25

I 236/40/60/30 ¥ nfra Exupodéparog C20/25

I 100/30/30/438 ¥nfra Tkupodipartog C20/25 v

Ipdate Wiew Cancel

where all the different cross-sections included in the carrier are shown. The criteria for
differentiating the cross-sections are:

¢ The type of cross-section

e To Layer

¢ The Quality of the Material

The selection is made for one or more cross-sections. After selecting the cross-section by
pressing the "View" button, the structural elements with this cross-section are displayed in
red on the vector.
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By selecting the "Update" button, the list of cross-sections is automatically updated if
changes have been made to the vector after the first display of this list.

By pressing the "OK" button the selected cross-section or cross-sections are inserted in the
"Groups" field.
Opia Zyeduopon Aamopuwv Ed

Imihol  pokoi  Empoveakd 30 Empavadkd 20 MAdkeg

Opadeg MEAn
0 30,200 Mpoofikn Aiaypapr) Ohov
O 30/200 :
Luaypapr]
Kaf'upon MEo .
e - ApyIKanoinan

Pick-Select Aiora .
Epepavian

—hy——+

+—th—

0 30,200 Ynfra Ixupodiparog C20/25

Magoracaig {cm)
Apyien Ehdaomn Méyiomn  Brpa Khzibupa
by |30.0 20.0 35.0 5.0

bz |200.0 || 140.0 || 2600 |[5.0 n

#* For this example we choose the 30X200 walls.

The other way to select the cross-sections is by pressing the "Pick-Select" button and then
selecting a physical cross-section of a pole with the mouse. Then this cross-section is also
entered in the "Groups" field.

L. ATTENTION!
The option here applies only to physical cross-sections of poles, therefore the display of
physical cross-sections must be activated in the 3D model.

By selecting the corresponding group, the dimensions of the cross-section are displayed in
the "Dimensions" field according to the graph. More specifically, the first column contains
the initial dimensions, the second the minimum dimension limit, the third the maximum
dimension limit, and the fourth the step of variation.

The "Lock" column locks this dimension to remain unchanged and fixed at its original value.
Pressing the "Lock" button checks all the

15
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dimensions, i.e. the whole cross-section is locked. The default values in the boundary and
Step columns are those defined in the General Design Parameters, which are initially obeyed
by all elements.

#* For this example we lock the dimension 30cm.
By using the "Delete All" button, all the cross-sections that have been defined are deleted,
while by using the "Delete" button, the selected cross-section is deleted.

With the "Initialize" button, the original limits are restored to the dimensions of the cross-section.

Finally, by selecting the "Show" button, the elements that have the specific cross-section are
displayed in red.

2) For the "Beams" section
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exactly the same applies as for the pillar module.

#+ For this example and for the 30X60 beams we lock the width 30
cm.
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Opua Iyedoopos AoTopuv *

Srohor Bokol  Empovaakd 30 Empavaokd 2D MAdkeg

Opadeg MEAR
osoeo _[iRkesell S
0 3060 -
Luaypacpr)
KaoB'uypo MNéo .
e Apyikanoinan
Pick-Select AioTa .
| Noa | e
—bw——

O 30/60 Aokoi Exupodzparog C20/25

Mooracag {om)

Apyikn Ehdyiomn Méyiorn  Brjpa Kheifopa

bw |30.0 | 20.0 35.0 |[50

h 60.0 40.0 75.0 5.0 D
Eppavion
Aiaypagpr
Efnloc

3) The next two sections deal with finite surface element cross sections
"Surface 3D" and "Surface 2D".

+ This example does not contain surface elements and is therefore omitted. The mode of
operation is the same in both cases and is explained in detail in the respective user manual.

4) The last section "Slabs" concerns conventional slabs. The
choice here can be made in two ways.

With the appearance of the list, where it includes all the plates of the construction. The
categorization of the cross-sections is based on two criteria:
¢ The floor

¢ The different thickness

In the list the name of the floor is given, then in brackets the elevation of the level and
finally the thickness h of the slab.

17
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By selecting one or more plates, they are inserted into the group box.

Opux Exedroopon AoTopuwv X

Stiho Aokol Empavaakd 3D Empavaakd 2D MAakeg

Opadeg MeAn
1600.00) h=164 [iooati) m[gpaq;ﬁ Ohav
(1600.00) h=154 .
Aiaypapr
Kaf'upog Nio :
Apyaonoinan
Pick-Select Aiora :
Epipavion

(1600.00) h=164

Magraoag {cm)
Apyakn) Ehdyiorn Méyiorn  Brjpa KhziGwpa
h | 164.0 || 8.0 | | 0.0 || 5.0 | |

Eppavion

liaypapr

Efodog

The selection of the plate or plates can also be done with the "Pick-Select" button. For
selection you need to rotate the vector in 2D.

18
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Then, by selecting from the "Groups" field the plate you wish to edit, in the "Dimensions"
section the initial thickness, the minimum and maximum thickness as well as the option to
lock the thickness of the specific plate are displayed.

#+ For this example we do not impose any additional constraint on the plates.
Metallic cross sections
For metallic sections, the same applies as for reinforced concrete sections, as far as the

definition of groups is concerned.

#+ This example does not contain metallic cross-sections and is therefore omitted. The
mode of operation is explained in detail in the relevant user manual.

1.3.2 Members

The next instruction is to define a group or groups of members in order to set restrictions at
the level and individual member level.

By selecting the "Members" button,

the following dialog box appears:
Opuo IyeBuoopon Mehwv b4

TUMDl | Aol Empavaiarkd 30 Enwpaveiaka 20 MAdkeg

Opadeg Mehn
Mpoghikn Aiaypapr Chuwy
|—. Liaypacpn)
[ kafupor Nzo =
- Apyikonoinan
Pick-5elect fagra ; z
ick-Sele o

Mooraocei; {om)
Apykry Eddyporny Méyorn  Brjpa Khzifwpa

Epqdvian

fiaypaepr

EEoﬁog_

where you can create groups of elements for which you want to impose specific design
limits or lock dimensions.

The structure of the dialog box is the same as that of the cross-sections, i.e. divided into
sections according to the type of element.

19
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The logic in all modules is the same:
You start by defining a group or groups of members that must have the same cross-section.

1) In the "Pillars" section you start by defining the name of the group you are going to
create. The group can contain one or more individual members which must have the
same initial dimensions and will obey specific lower and upper bounds.

| Mpoatian

[ Kaf'uweg Néo

Pick-Select AoTa

After entering the name you press the "New" button to create the group and with the "Pick-
Select" option you graphically select the members you want to join this group. The cross-
section of the member of the first column you show will determine the cross-section of the
group you create.

For example, if the cross-section of the first pole is 200/30 all subsequent poles must have
this cross-section and the same material quality and belong to the same layer.

You can choose either the physical cross-section or the mathematical member. The element
type must be the same as the corresponding module you are in.

OBSERVATION

i If you do not enter a name for your group and simply press "New" the program first puts
English question marks "???" as the name and then names the group based on the cross-
section of the first element you select. Of course you can modify the name of the group.

By selecting the items, they appear in the corresponding list:

20
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Opux ExeSumopon Mehoov *
ErUhol  Aokoi  Empavaakd 30 Empavaidkd 200 MAdkec
Opadzg Mzhn
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Here you can delete one or more items by selecting them (one at a time) and pressing the
"Delete" button. You can also display them in the vector by pressing the "Show" button.
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ErT——
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i Defining the elements of a group can be done either all at once the first time, or by adding
elements to an existing group afterwards. You select the existing group from the list and
use the "Pick-Select" command to select the elements you want to add.

¢ With the option*##%  when checked, all the poles of a column row can be
automatically selected by graphically selecting any of them. This procedure allows only
one element to be selected.

For the dimensional domain
Maagragac (cm)
Apywn Ehmgorn Meyiomm Brjpa Kheibwpa
by |200.0 |[140.0 ||260.0 |[5.0

bz |30.0 | 200 ||350 | 5.0

apply the same as described above for the cross-section dialogue box.
* For this example it was chosen to lock both dimensions of whole group of 200X30 poles.

Finally, the following commands apply to all modules and apply to all sections:
¢ The "Delete All" command: deletes all groups that have already been entered.
¢ The "Delete" command: deletes the specific group you have selected.
¢ The "Initialize" command: restores the limits to their original values as specified in
the General Parameters.
¢ Finally, the "Show" command: displays in red the elements of selected group.

2) For the "Beams" section, exactly the same applies as previously mentioned for the
poles.
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+ For this example, no design limits are defined for the beams.

3) For the next two sections 2D and 3D Surface detailed description can be found in the
relevant user manual.

4) In the Slabs section you create a group where you include slabs that have the same
thickness and belong to the same floor.
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+ In this example, a group of slabs with a thickness of 314 mm belonging to level 5 with
an elevation of 2000.00 cm was created and includes 4 slabs, as shown in the list of

members.
Finally, note that in order to display the plates and make their selection graphically, you

must go to the corresponding Plates section.

So all the above tools and commands give you the ability and flexibility to set the limits of
the design variables to as many members and in any way you wish.
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1.4 Resolution
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Two commands are included in this section:
- Algorithms, where you select the Algorithm to be used for the optimization process.
- Convergence, where you specify the convergence criteria to be used as well as the
analysis and sizing scenarios.

1.4.1 Algorithms
By selecting the "Algorithms" command

The following dialog box appears:
| AhyopiBpol BehmioTomoinong X

-MiBavokovikn
() Ant Colony Optimization (ACO)
() Differential Evolution (DE)
(") Genetic Algorithm (GA)
() Host Parasite algorithm (HP)
() Particle Swarm Optimization (PS0)
() Random Search (RS)
() simulated Annealing (S4)
-NTETEOUNVIOTIKI
() Dividing Rectangles algorithm (DR)
(®) Projected Quasi-Newton (PQN)
() Trust Region method Linear approx. {TRL)

() Trust Region method Quadratic approx. (TRQ)

where you can select the optimisation algorithm from two categories
e Possibles
¢ Determinist
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1.4.2 Convergence

Selecting this command displays the following dialog box:

[[] Oha Ta evepyd gevama e avaiuong

Max Bripara | OK |
BeArimon (%) 0
Max Ap. FEA IZl Cancel

Ziykhuan w0
Fevapio
Avahuan Seismic E.A.K. (Static) {0) w
Tyehioopos  |EC2-EC3 (0) v

Built into the program the ability to run sequential analysis scripts when running OCP.

*= |n the corresponding dialog box where we select the analysis and sizing scenario to be
used in OCP, the option "All active analysis scenarios" was added. When this option is
checked, the "Analysis" field is disabled and OCP sequentially runs all ACTIVE analysis
scenarios. An active scenario is one that is not cancelled (no asterisk).

Tykhian X

Ezvapio

Avakuan ECE8_General Static ()
Tyebioopog | EC2-EC3 1(D) ~

0ha Ta evepyd gevapia e avaiuanc

Max fripara | OK |
|

Behiwan (%)

Max Ap. FEA D Cancel

Two observations:

* If we check this option and in order to save time, it is advisable to cancel all the
analysis scenarios that we have not used in the file of combinations we have
created and on the basis of which the checks and sizing are done.

¢ The program automatically disregards in the automatic process all analysis
scenarios related to the EIA as well as the cancelled ones.

In the manual selection of a script when this script is cancelled or a CAN script, the procedure

is not executed.

Where in the "Scenario" field you can specify the Analysis and Sizing scenarios to be used in

the optimization.
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In the next section there are two convergence criteria:

Max Steps : Here you can indicate the maximum number of steps (cycles of repetitions)
where there will be no improvement.

Improvement (%) : Set the minimum percentage of improvement which is considered as a lower
limit in order to achieve convergence.

Max FEA No. : Set the maximum number of repetitions

1.5 Settings
Icrcu;m Efaipzon

IuvOpIrosic

The two commands in this section will be activated in a later version of the program

1.6 Execution

£ A & B

ExtEheon Amotehéopato Emouapopa Bonden

ERTEREDR

The last section contains commands concerning the execution of the optimization process and its
results.

1.6.1 Execution

Using this command displays the following dialog box

Wnokoyurmen shemgapps Brmmonomeeg
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Pressing the "Start" button starts the iterative optimization process and the following graph
is generated and the fields are filled with the corresponding information.

Ynohoperes whonpappn Blmmymmmnang

ENOCP optimization Computing Platform  for SCADA Pro

Tt oo b e A rwr v ospoagp

Earwndscnc ¥ptwenc: 0000
" in it v T A
o
£
B0
g
=
= 5
.|
8
oa ri ) D ED 4 a1 =
E i hayign
Emmea Ay 54 [ DOc00:0w) T pexovwon Bohrison: 46.9% My fohrison. 46.5%
Agwd) Kooy, 9062 Tpézoy Kbdarog. 20035 Ehiowrms Koorog: 2005
Sl : Arnitana

At the top of the dialog box the graph of the optimization history is displayed where the
horizontal axis is the number of iterations and the vertical axis is the percentage of
improvement of the vector.

Below the graph is the progress bar
AwroTaoioAdynon ITUAwv
where messages describe the successive stages of the process. Below the
progress bar there are six fields which are:
EnavaAnyn:2 (00:00:05) The number indicates the number of repetitions so far and in
parentheses the time the convergent repetition has been running.

OBSERVATION:

At iteration numbered 0 is the upper boundary beam, i.e. the beam with largest cross-

sections.

At iteration numbered 1 is the lower boundary beam, i.e. the beam with smallest cross-

sections.

In iteration number 2 is the vector as originally designed by the designer and is considered

as the reference vector.
Tpéxouoa BeAtiwon.  0.0%  The percentage described in the current improvement refers

to the improvement of the current iteration vector over the original (reference) vector.

My Pelany. 08K The percentage described in the maximum improvement
refers to the improvement of the best operator achieved so far in any of the previous steps
compared to the original operator (reference operator).
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Apxixé Kéotog:  2606.9

The amount shown here refers to the total construction cost of the

entity in step 2 (reference entity).

Tpexov Kootog: 208665

The amount shown here refers to the total cost of constructing the

carrier in the current iteration step.

EAdaoto Kéotog: 25946

The amount shown here is the total cost of building the most

optimised carrier achieved so far.

The optimization process is completed as soon as convergence is reached or terminated if

you press the

~ Teppomapdg

1.6.2 Results

Using this command displays the following dialog box:
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where the left side shows 3 columns with the optimization steps. The first column contains
the serial number of the step, the next one the degree of constraint violation of each step.
The step with the optimal solution obviously has a penalty degree of 0 and is indicated in
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On the right side you select which parts you want to include in the print job. By selecting
the button the issue of the report is displayed

= ___-_.;_L.L_.'_ N

L b T N O S —

The prlntout isa complete and detalled report that mcIudes the theoretical background, the
parameters, the convergence criteria, the final cost of the construction, the percentage of
improvement achieved and the changes in the cross-sections of all structural elements.

1.6.3 Reset

Using this command deletes the process you may have run earlier and all the optimization
parameters are returned to their original, default values.
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