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This workshop contains an assortment of examples on parameters.

What is the purpose of this functionality?

Suppose that a SCIA Engineer user handles nearly every day with the same type of
structure.

Only the dimensions, cross-sections, height, number of spans, ... differs in the different
projects. For this, the option ‘Parameters’ can be used.

Every type -as mentioned above- can be parameterized.

The parameters are fully editable and when changed they may lead to a very
straightforward modification of the calculated model.

What's more, a model defined by means of parameters can be saved as a template.
When opened, the user is first asked to fill in the table with all the parameters present in
the model. This may be effectively used for creation of simple "programs" for e.g.
calculation of continuous beam, simple frame, etc.

The user has to create the structure only once. Then he/she has to define the
parameters and save the structure as template. In the future, he/she just fills in the table
with a few parameters and can immediately proceed to calculation and evaluation of
results.

This leads to a huge reduction of the working hours and will be more effective.

Above this, this workshop contains also some extra’s which can help the user to

become more effective in working with SCIA Engineer:

- XML: SCIA Engineer supports exporting and importing to/of this format.

- ODA: One dialog application

- Batch optimizer: The user can give a range of values to a parameter and the
solution is also a range of results.

- User blocks: A project can be saved as a user block. Afterwards, this block can be
imported in another project.

- Project templates: As mentioned before, the user can make a standard project
which can be used for all the other projects.



Advanced Training - Parameters

Beam on two supports

A beam manufactured of C30/37 according to the EC-EN is supported on two ends.
We will input parameters for the length and the cross-section dimensions.

| 6000

e Project data: - Construction type: Frame XZ
- Project level advanced

=2 Suppaort

e Input support: A innode

Method

e After activating the functionality parameters, you will see the function

3% Tools Parameters

e The parameters get following properties with the values:
- LengthL:10m

- Width B: 300 mm

- Height H: 500 mm
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Next, go to:

& I_p'l\_l.\'\'lll\j [IRAE | )
=-3% Tools

fEF' Line grids
5] Pararneters

- Farameters template settings

Lavers
B 1 lcar dafinad calartinne

Here the template tabs are made

I Parameter set

B Parameters

A 2Bk 9
Geametry

S - A ™

Genmetry
Usze 3D preview &

Info

Picture selected
Icon

Femove (picture., ...

bk

BB
type

unit

BH

type

unit
B L

type

unit

INew ][ Insert ][ Delete ]

Subsequently you can use a new function:

Remark: the introduction of the picture will be explained later.

lE Froject

i Template dialogue

B Structure

Here the values of the various parameters can be adapted.
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[N=3 = NS} B ? |voorbesld 1-figger v |||/ 86 B B & & QAR 7 i e B e W o [P = ]

00 O 02 0% 510 06 (3 10 1 0% 1 G2 o | 28 @ o lni ot S R e e e | e e e | == e = o e oun el @

Main ! L

Project Geometry ]

Template dislogue

3 Stucture Sample picture

Lo Load Jaooo EEp
w-AZ Load cases, Combinations H- [mrm] 400.0
= CalculationMesh L- [m] 2500

fF steel

TF Concrete

(@ Document
%-B€ Drawing Tools
=@ Library

B Materials L

I3 Cross-sections

B Catalogue blocks
B Stucture, Analysis
@ 8 Steel

B Concrete, reinforcement
@ Subsoil foundetion

@ i Loads
@ Fire Heat

w @ Heat Transfer "
B Drawing Rule L

=& Tools *

#P Line grids
Parameters

5] Fetiesh = |||

‘Prujed data (1) j 3|

Mational coce
Structure

No. of nodes N

No. of heams J
No. of slabs ‘ N ‘ s ‘

No. of used prafiles - :

No. of load cases
Mo. of used materials
Last used annex

A ul | O

X!

Ok | Cancel ‘

e The various parameters has to be attributed now to the cross-section and the length
of the beam.

- Length beam: X-coordinate of node K2:

Properties ﬂ
|Node (1) j TR

Mame [ k2
B GCS coordinate
Coord x [m)] L
Coord £ [m] 0.000
B UCS coordinate
Coord ux [rm] 10.000
Coord uz [m] 0.000
B Members
hdernber
B Data
Supportin node

RAR
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- Width & height profile:

I cross-section ﬁ
Name Ccs2 ~
Selector switch m} W
Z Type
Detailed
= Parameters
[T Material 'B15 jid
H [rm] H =
B [mim] B >
B _General . ) F
Draw color Mormal calour j
Caolour |
Properties editable [m}
Buckling editable
DW‘.’ Buckling y-y b Jhd
I Buckling z-2 b =~
Fabrication concrete |~
FEM analysis
Curve dividing 36
Use reduction factors O
Edit named items oo
Editjoints o
Edit cuts oo
= Property
Alm"2]
B 400 pvln'e v
A
[ Update ] l Document l
‘ Picture |Fibf83 | { OF, l i Cancal I

e Changing a parameter:

The value of the length L is adjusted of 10m to 20m.

Il Project "F ‘
Geometrie |
ERE 300 Voorb ding
H- [mm] 500.0
| 20.00
5200 p
}
4
E L
[ Y
y FA
[ —
Herlees =
[=]
| il
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If you use ‘Store users- default settings’, you can make various compositions which
you can load afterwards:

Cer oject >/\\
Geometry |
B [l 2000 Sample picture
H - [mm] 400,0
L- [m] ] 20.00
t - I
Parameters values ﬁ
Parameters value sets iy
group 1
group 2
o
Fefresh | [~
=
7 y
Delete I Select | Close | LI
K| T v | O
(8] | Cancel | Agplyy

10
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Cross-sections

The same example will be used to explain the type of parameters for cross-sections.
For this ‘Cross-sections.esa’ can be used.

First of all the parameters for graphical cross-sections are explained. Next, the
parameter for the type of cross-section will be shown.

General cross-section

o If the user decides to work with a graphical cross-section, the method of
parameterizing is different from that of standard cross-sections.
e First of all parameters has to be created for the height en width of the cross-section.

05 AlN ~ Normal colour ~ | ) iRl 8 (8 15| & 70 Yo O o 0% 00 1% 1 LAlemad s B B+
B RAAR/AQAND
| [
[@ Polygan
[E Falyganal apening
T Thin walled
& Section from librany
|F Dimension line
pis Import DX/ DWG ] Parameters ﬁ
P Parameter
il Thinwalled representation & Al .
<& Add cut
H1 |B1
Bl Type Css length j
Description
Ewaluation Walue j
Yalue [rmim] 400.0
Userange O
:] General cross-
B General
Buckling vy =3
E“;k_“”?z'z ;eneral Validate > |
abrication
Display final shape B [ MNew ][ Edit ][ Delete ]
Display Only basic shape j

b
| Fiefresh B |ﬂ J—|’ W:‘

|Command >

Ready LM

Cloge

o Next, the polygon can be introduced and after this, the parameters can be attributed
to the Y and Z coordinates:

11
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GCS - D ’/\/‘\
i Al ~ Normal colour - |9 0| Be 8 |80 (&) 1B || & 70 V0 oos gF i d% 1) == S| B & & B & B
B AARALARED
[P Polygan
[El Falygaonal opening
 Thin walled
it Section from librany
|I Dirension line
o [mport DXF / DWG
P Farameter
mﬂf Thinwalled representatian
& Add cut
[More ——1P3 |
3%:‘ -
Coord ¥ [mirm] B1 |
Coord Z [ram] H1 |
EUCS coordinate ) J
Coord uy [mm] 400
Coord uz [mrm] 200
B Cut
Mumber of cut
Narme of cut Mane =l
Cut®’ m]
Cut 2 O
-
)
Command >
Ready LM

Close

The difference with the parameters of a profile from a library is that here the parameters

can be made in the cross-section editor itself.

o Above this, if the user wants to adapt these parameters, two parameters has to be

created in ‘Tools > Parameters’.
Here, we can create the same parameters H1 and B1:

-

Al & B Be| Al

X

L - Length beam
B - Width strandard sec...

H - Heigth standard sect...

L - Line load
H1 - Heigth graph section
B1 - Widht graph section

Note:

Marme B1

Type Css length j
|Widhtgraph section

Evaluation Yalue |

Yalue [mm] 400,0

lse range O

It’s very important that you give a good description to your parameters. On that way, it
simplifies afterwards the input and the adaptation of the parameters.

12
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These values can now be attributed to the properties of the profile:

[D Cross-section

Mame C33 -~
Selector switch m]
Type General crass-section
7 Detailed 300; 400
E| Parameters
I§ FlatT CI0/d
H1 [mim] H1 -Heigth graph sectic >
B1 [ram] E1-‘Width graph sectior =
Ecit 3
= L
Draw color MNormal calour -
Calour I
Froperties editable m]
Buckling editahle =
\-'7 Buckling y-y c hd
- Buckling z-z c = R
Fabrication general -
FEM anahysis ]
Curve dividing 36
Use reduction factors )
Edit named items
Editjoints
E | Property
Am™2] 1.2000e-001
Ay [m”™2] 1.2000e-001 e
[ Update l { Document l
Picture | Fibres [ 0K, l [ Cancel l

To change these values, we can make a new tab in the ‘Parameters template

settings’ and this will appear now in the ‘Template dialogue’:

= Project

Geomettie Graphical cross-section

400.0

300.0

H1 - Heigth graph section [rmm)]

13
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Type of Cross-sections

In SCIA Engineer it's also possible to parameterize libraries. Examples here are:

Materials, cross-sections, reinforcement, subsoils,...
In this topic, we will explain it for the type of cross-sections.

The other library types can be handled with the same principle.

Again, this will be explained by means of example ‘Cross-sections.esa’.

e Three cross-sections are inserted in the project:

CS1: RECT(400:400)

CS2: Graphical cross-section

CS3: CIRC (400)

e We define a ‘master’ cross-section. This cross-section is fictive and will be the
parameter. For this, we copy arbitrarily CS1 and we call it ‘Master’.

e For this master cross-section, the option ‘Selector Switch’ has to be checked and an
Alternative profile can be choosen now:

e Creation of the parameter:

o
|:| N
Ay BERF 9 & S | -7
CS1- RECT (400; 40007 Mame Master ”~
CS2 - General cross-sec... Selactor switch =
53 - CIRC (4000 Alternative |CS1 -RECT (400; 400) V|| A
Master - RECT (400; 400} Type N
Detailed
B Parameters
katerial
H [mm]
B [mm]
B General
Diravw colar
Colaur ]
Properies editable [v
Z
=
=
o
00
A
[ RI= " Insert ] [ Delete ]

14
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Without this option ‘selector switch’, we cannot use the parameter for the cross-section

type.

e Go to ‘Tools > Parameters’ and the following parameter can be created:

[ parameters

X

A & B3 Be| al

L - Length beam

B - Width strandard sec...
H - Heigth standard sect...
L< - Line load

H1 - Heigth graph section
B1 - Width graph section

5 - Cross-sections

| Mew || Edit || Delete |

Mame
Type
Description
Library
Yalue
Alternative

Cs

Librany

Cross-sections
Cross-Sections

Master- RECT (400; 400)

Select Alternatives

Alternative no. 1
Alternative no. 2
Alternative no. 3

L«

Lelels

YWalidate

e |

Type: Library
Library: Cross-sections

Value: Here the fictive ‘master’ cross-section can be input.
Alternative: One of the 3 alternatives can be choosen. This alternative will be the

default profile.

Select Alternatives: The 3 alternatives can be inserted here

Attribute this parameter to the cross-section type of the beam. Pay attention: The

master profile becomes the parameter. But the content of this master will change
after choosing another alternative:

[ T CacUanon, Mesh
B= Steel
7 Concrete
@ Document
#-&# Drawing Tools
- B Library
= }% Tools
#F Line grids
Parameters
8 Parameters template settings
& Layers
B User defined selections
#ucs
B Cleaner
[1? Coordinates info
B8 ®ML 1O Document
X9 Convert Steel Prafile Db

\n__il

kember (1)

51
general (0}

MNarne
Type

Analysis model Standard

Ir\h il

| Master- RECT (400; 400) =

P F

Member system-line at centra
ez [mm] 1]
LCs
FEb toe

standard
standard

] 4}57|<|4

B& | =m0 i

BB

AL | X5

Bery

After creating a new tab in ‘Tools > Parameters Template settings’, it appeared in the

dialogue box of the ‘Template Dialogue’. And again, this box can be used to change

the cross-section type:

15
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{D Project

Geometrie | Graphical cross-section TypeofCS|

C5 - Cross-sections

| Master - RECT {400 ...

Sample picture

23| B| a

Fefresh|

A

C51-RECT {400
C52 - Genera

MName CS3
Selector switch m]
Type CIRC
Detailed 400
2| Parameters
taterial 30437
D [rnm)] 400
= General
Draw color Maormal colour -
Colour | —
Froperties editable O
Buckling editable B
Buckling v |b

00+ J

Bl
ﬂmm%

And this results into:

Ok | Cancel |

Apply

16
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Catalogue block

In this example a catalogue block will be inserted. After the introduction of it, it will be
parametrized.

e Project data: - Construction type: Frame XYZ
- Project level : advanced

¢ Go to ‘Structure > Advanced input > Catalogue blocks’.

=-I'% Advanced Input
oz Catalogue blocks

The first block in the menu ‘Frame 2D’ is choosen. We keep the standard

configuration:
Geometry block
MName Blok
B Geometry o
L[m] 10,000 R4 =
H1 [m] 5,000 v pl
H2 [m] 1,600 R4 -
Kaolom CS2-RECT (500 ~|... T
Staaf CS3-RECT (500; ~/...
2] =
)
L 10,000 =
= wy
i —
s
- L
(0] I Cancel
=2 Support
e Input support: 4 innode

17
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Method:

o First of all, the parameters will be created. Go to ‘Tools > Parameters’:

= 3% Tools
H#F Line grids
FParameters
Farameters template settings

e The following properties are parameterized with a begin value of:
Span L:10m

Height H1: 5 m

Height H2: 1,5 m

Htot: H1 + H2

Middle: L/2

Rigidity support: 5*10°°

oukhwpnrE

[ Parameters

A 28| [ 7
Cverspan - span | Crverspan
H1 - first height Type
H2 - second height Description span

Htot - total height

vicd % middl Evaluation “alue
112 = A icce
10.00
R - Stiffness value [m]
lse range O

18
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[ Parameters

£ Al ™
Cwverspan - span | Htot
H1 - first height Type
H2 - second hgight Description total height
Htot - total hEIth Ewvaluation Faormula, j
Midden - X middle
) Faormula H1 +H2
R - SHffness
“alue [m]
lserange O
[l Parameters
£ All ™
Crverspan - span |R
H1 - first height Type
H2 - second hgight Descriptian Stiffness
:\"ﬂtg; - tOt;?l h%%rl—'t Ewaluation Yalue |
idcdlen - X middle
8,0000e-001
- e “alue [MMNfm] e
lse range O

o When closing this window, the following question appears:

[ ]

. : S
5cia Engineer e

:{) Wiolld voul lke to check the correctness of the formulae?

es i [e!

Click ‘Yes’ if formulae were used so they can be checked.
o Now the parameters are attributed to the various geometry-properties.

e Subsequently a line grid can be made:

19
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e X

Input data | Drewing setup I

QY

®

- Dirx [m] - DirZ [m]
Type Span - Type Span hd
Name ®[m] o [m] Rep SL Name Z[m] dz [m] Rep SL
1 1A 0.000 0.000 a 1 |a 0.000 0.000 a
2 |B 5,000 Midder |1 a 2 6,000 H1-firs |1 a
3 |D 10000 Midder v |1 a 3o 6.500 H2-se v |1 a
* 0.000 oooo w1 a * 0000 oo |1 a

Insertion paint [m]

(x Jo.000 ¥ o000 2 000 Rotaion  |0.00 de Pisftesh names

MName Raster]| Type Cartesian

OK I Cancel

Apply

e The line grid can also obtain a parameter to adjust the view. This is possible
through a binary parameter with a Boolean value (yes/no).

20
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Plate on subsoil

Project data: - Construction type: General XYZ
- Project level advanced

[an_Jt support:
- =-E Support

~Z pointon heam
“EE line on beam

Input subregion:
EI@ 20 member companents
- 4& Subregion

e Load cases:

- LC1: Selfweight

- LC2: Permanent plane load q [kN/m"2]

- LC3: Free surface load on projected area: g [kN/m”2]

21
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Method

e The following parameters are applied:
- LengthL:7m

- WidthB:3m

- Permanent plane load: 5 kN/m”2

- Free plane load : 2 KN/m”2

- Thickness plate d: 200 mm

- Thickness subregion d1: 400 mm

¢ Adjusting the value of the free plane load:

qz [kN'm~2]
Constarte waarde -2.00

wd

I Project

Geometrie plast Belasting

e

(1 - viaklast [kNfm"2] |-5.00
01 - wrije wlaklast [kMNAm ™ 2] -2.00
e
I Project
Geometrie plaat Belasting
0 - wlaklast [kMm™2] -5.00
01 -wrije wiaklast [kh/m™2] | -6.00

22
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Cellular beam

[Jcress-section m
MName C53 ~
Selector switch [m} W
Type
Detailed
= Parameters
Material 5235 =l
H [mm] h - heigth of profile |~
E [tnm] b - wictth of profile hd
ta [mm] dl -thickness flange =)
3 [mm] d - thickness weh |
ts [rmrn] d2 -inclination >4
th [rmrn] dZ -inclination |~
= General
Drraw color Marmal colour j_
Colour I
Froperties editakle m]
Buckling editable B
— Buckling vy kb |
(:' Buckling z-z <] j
< Fabrication general j
- FEM analysis
Curve dividing 36
Use reduction factors O
Edit named items
B 200 Edit jnints R
— 1
[ Update ] i Document I
‘ Picture | Fibres | { OK l i Cancel I

e Project data: - Construction type: General XYZ
- Project level advanced

e Input opening through: ‘Structure > 1D member > Modificator > Opening’.

23
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Method

e The following parameters are attributed to the member:

[ Parameters

[h

& All
h - heigth of profile
b - width of profile Type
d - thickness web Description
d1 - thickness flange Ewvaluatian
dz - inclination Yalue [mm]
L - Length beam

Use range

D - diameter borehole
¥ - positon first borehole
a - number of boreholes

- Height profile h: 300 mm

- Width profile b: 200 mm

- Thickness web d: 12 mm

- Thickness flange d1: 20 mm

- fillet d2: 12 mm

- Length member L: 6 m

- Diameter bore hole D: 150 mm
- Position first bore hole x: 0,15
- Number of bore holes a: 6

heigth of profile
walue

3000

[m]

o Next, these items are attributed to the structure.
e Subsequently the template settings and template dialog is made.

JpProject
Prafile I Geometry heam I Bore hales I
\ZD,D Sample picture
o2 - inclination [mm] 120 LL“
ol -thickness web [mm] 12.0
b - wiclth of prafile [mm] 200,0
h - heigth of profile [mm] 3000
I
o
4z
b ‘
Refresh = &
=1
IZ\ =l
=
A L T
QK Cancel |

24
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Beam with practical reinforcement

It's also possible to parameterize the reinforcement. This will be shown in following example.

Project data:
- Construction type: Frame XZ
- Project level advanced

Input through:
=& Model data

= Support
A innode

Load cases:
- LC1: Selfweight
- LC2: Variable load: g [KN/m]

=[] Redes fwithout As)
Input practical reinforcement: T Mew reinforcement

25
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Method
¢ Input of the following parameters with begin value:

- Height profile H: 400 mm

- Width profile B: 400 mm

- Span Ll1l:3m

- SpanL2:3m

- Total span Ltot: L1 + L2

- Variable line load Q: 15 kN/m

- Reinforcement diameter above db: 12 mm

- Reinforcement diameter below do: 16 mm

- Reinforcement diameter stirrups dstirrup: 8 mm
Remark: the reinforcement diameters can only be parameterized when using the practical
reinforcement.

- Stirrup distance a: 0,3 m

e Group parameters through:

= A Tools

#f? Line grids

Parameters

Parameters template seftings

In the dialogue box of the parameter template settings, pictures can be attributed from the
gallery:

[ Parameter set

Aia BB 9 = 2= = RN

Cross-section
Geometry beam

Reinforcement

Load
Marme Geametry beam
Use 30 preview &
Info

lcon

B Parameters
B L1

You get the best resolution if you choose the following properties during saving:
- .wmf
- 550 x550

e Check through Template dialogue

26
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_ Project

Cross-section | Geometry beam] Fieinfn:uru::ement] Load l

| 400.0
B -'Width of section [mm] 400.0

e Afterwards, the entire project can be saved as a template.
This by doing the following: save in the directory ‘Esa xx > Templates’

e The project can now be opened as a template and adjusted:

Select New Project

Mew Project Usertemplates

=1 Templates "Fr'w
2 Connect
[ Steel bearn with
practical rei...

CADocuments and SeftingsiAstid SCIA-OMLINE Wy Documents\ESABMMemplates\bearn with practical
reinforcement ESA

(0] 4 | Cancel

e After opening this template, a dialog box with the entered parameters appears. If
desired, particular properties can be adjusted here.

27
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D Project

Crass-section | Geometry beaml Reinfur:ementl Load | Froject settings

— Sample picture

| 400.0
400.0

H - Height of section [mm]
B - Width of section [rmm]

Fefresh |

Cancel

Aaply

28
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Ground-level

29
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¢ Project data:
- Construction type: General XYZ
- Project level advanced

e Functionalities :
- Subsoil
- Soil loads
- Parameters

¢ Input support through:
== todel data

-2 Support
& innode

& line on 20 member edge

f-- = surface (el foundation) |

¢ Input geological profile and subsoil through:
=@ Subsoil, foundation

I subsoils

@ Subsoils
& Geologic profiles

A ge ¢ B
Subl

) S @=E Al

W

| Sand/Clean/Loose

~3]

O
1.0000e+002
1.0000e+002
Flexible
1.0000e+004
0.0000e+000

== = T

Sand/Clean/Loose Selectar switch
Clx [kMN/m ™3]
Cly [kM/m™3]
Clz
Stiffness [kiN/m
C2x [kMim]
[ Geologic profiles
4 <)
GF1
o Jom1 [al
Selectors.. O
Water hei..  1.000
Mot compr... B
B Layers
BE1
Lawer's .. B |
Thickne... 2000 v
[ RI=T ][ Insert ” Edit ]

30

Thickness = 2.00[m], Edef = 20 00[LM/m"2], Weight =

Thickness =4 00[m)], Edef = 25 00[LM/m"2], Weight =

Cloze
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e Load cases: - Selfweight
- Water pressure
- Soil pressure

Method

e Parameter:
- Height bore hole profile h: -1 m, restriction between 0 m and -4 m

-|: Parameters

£ All v
b - ground level MNarme h
B - subsoi Type
5 - gealogic profie | around level
M- Materia_ls Ewaluation Yalue j
M1 - Materials value [m] .00
Use range e
B Range
Mirnum Evaluation Walue j
kdinirmurm [rm) -4.00
baxirmurn Evaluation “alue j
hairmurn [rn] 0.00

e Test of input data through:

{8 Surface loads
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In this example the number of spans will be varied. This can be done by means of a
truc. The basic principle is: every beam belongs to a layer.

Above this a layer has two properties: Activity and Structural type (also Drawing model).

The principle is as follows:
A layer that is not active will not be displayed on the screen.
A layer that has the structural type will not be calculated.

This means that if you put a beam into a layer that is both non-active as in the structural
model, it will not be visible and above this, it will not be calculated.

On that way we can make parameters for the properties of the layers.
N

. Project data:
- Construction type: Frame XZ
- Project level advanced

° Functionalities - Parameters

== Model data

=& Support
. Input support through: & innode
Method
. The number of members is varied. This is done by means of Parameterizing the

activity and the type of model (analysis/structural)
. Input parameters:

1. Number of members N: 3
Remark:
The maximal number of beams is the number of beams that had been introduced in
the project.

2. Activity of the layers : - Boolean
- L1: formula N>=1
- L2:formula N>=2
- L3:formula N>=3
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3. Model type of the layers: >Boolean

- Cl:formula not (L1)
- C2:formula not (L2)
- C3:formula not (L3)

Example:

N=2:

= L1andL2:true, L3 is false
= C1 and C2: false, C3 is true
This means that Layer 1 and 2 are visible and not in the structural model.

Layer 3 will not be displayed and will be in the drawing model (not in the analysis

model).

_ Parameters

Grouping the parameters through: Tools > Parameters template settings

£ Al
M - Number of beams Marme M
L1- ACtl\-"ltY 1 Type
L2 - Activity 2
L3 - Actvity 3 Ewaluation “alue
C1-CADI Yalue 2
C2-CAD2 U 0
C3-CAD3 serange

Subsequently a parameter is attributed to the various layers:

N

| Mumber of beams

J Layers
A eBUI G| Al ™
Laagl L1 - Actvity 1 [Laagl
Laag2 L2 - .lg\Ctl\-"lt‘\f z Comment
Laag3 L3 - Activity 3 Calaur
Structural model only C1-CADT Jhd
Current used activity L1 - Activity 1 Jhd
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e Variation number of member through the template dialogue

e Use the activity toggle

(=]

] Project

Aantal staven

— Sample picture

N - Mumber of beams |2

Fefresh | il El

[
~J
S2/Laag? S3/Laag3
JARN AR yahgn
d
TR |

0K | Cancel | Apply |
|
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This gives as result:
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Steel hall

In this example, the number of spans will be parameterized. The same principle with the
layers as in the previous example will be used.

o Project data:
- Construction type: Frame XYZ
- Project level advanced

) Functionalities - Parameters
. Input support through: Support > nodal support.
) Input catalogue block with parameters H1, H2 and L
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Geometry block
MName Blok
B Geometry =
L [rn] L-Length hd =
H1 [m] H1 - Heigth 1 | -
H2 [m] HEe - Heigth 2 | = E
Kalorm CS3-HEAZ4D ! |oas
Staaf CEZ-IPEZ00
o
T [
L 10,000 S
- v
E= ]
o
- L
oK | Cancel
Method

e The number of frames is varied, ranging from 1 up to and including 7, through the
binary parameters for the model type and the activity.

e Applying the following parameters:
o Height H1: 5m
Height H2: 1,5 m
Total Height Htot: H1 + H2
Length L: 10 m
Number of frames NS: 7
Frame distance S: 5 m
Frame distance 1 t/m 5 (S1/5): S*1 ... S*5
Total frame distance S6: S*(NS-1)
Activity layers B1 t/m B7: NS >=1 .. NS>=7
Construction model layers A1 t/m A7: not (B1) ... not (B7)

O 0O O OO O O OO0

At which the following parameter types are used:

o Height, length and frame distance : length
o Number of frames: integer
o Activity and type of model layers: boolean
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. Now the parameters can be attributed to the properties of the model:
- Layers
- Layers ﬁ
=3I ™
Layerl B1 - activity 1 | Layer?
Layerz BZ - acijvity 2 Comment
Layerd B3 - activity 3 Colour
taYerg g: B acgv?ttyy g Structural model only A6 - CADE |~
ayer - achv . S
C t d act B7 - activity 7 -

Layers B - activity & uITent deae acly v =
Layer7 B7 - activity 7

- Geometry properties of the catalogue block
- Coordinate Y of the nodes of the model: parameter frame distance
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Plate with ribs

Two types of parameterized plate with ribs are shown here. The previous principle of
the properties of the layers is used here.

Plate with ribs_1.esa

e In the first case the number of ribs is dependent on the width of the plate. The offset
of the ribs and the distance between several ribs remains the same in each case.

e To obtain this, we divide the plate into several parts. The number of the parts is equal
to the maximal number of ribs.

¢ Inthis case we the maximal number of ribs is 6.
So, a parameter N with type ‘integer’ is made with standard value 6.

e Other parameters are:
Al...A6: Boolean
Formula: N>=1...6

C1...C6: Boolean
Formula: not(A1...A6)

o Afterwards, these parameters can be attributed to the properties of the 6 created
layers:
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I Layers m
]
Laagl A1-0 Marme |Laag_6
Laag_2 AZ-0 Comment
Laag_3 AZ-0 Colour ]
Laag_4 A4-0 Structural model only CE-0 j
tg:g:g ig : g Current used activity A -1 j

The plate with the connected rib can now be input in the respective layer.
In the ‘view parameters for all’ , the colour can be set on ‘colour by layer’.
This is practical to verify if each rib is in the correct layer:
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e After creating a group in the ‘parameters template settings’, the number of ribs can be
adapted in the Template dialogue:

I Project

Faram>et |

M - | 4
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Plate with ribs_2.esa

In this case, the offset between the outer ribs and the end of the plate remain constant.

The distance between the inner ribs is always regular.

This is shown in the understanding example.

Originally, a plate with 5 ribs is created. Afterwards, the ribs are input in layers and the

x-coordinates are parameterized.

o First of al the parameter for the number of ribs is created:
This can be an integer value between the range of 2 to 5.

=

PR g Al

# - offset first beam
B - width plate
%1 -B-x

M

Al

A2

A3

Ad

AS

C1

2

3

4

Ch

w2

Mame M
Type

Description

Ewaluation Yalue
Yalue 2
Use range &
Range

Mimurn Evaluation Yalue
hinirmum |2
baximurm Evaluation Yalue
haxirmurm b

e The offset coordinates of the outer ribs are:

- X for the first ribs

- B- x for the last rib, with B the parameter for the width of the plate

e The 3inner ribs get the following coordinates:

- X2 = x+((B-2x)/(N-1))
- X3 =x2+((B-2x)/(N-1))
- x4 =x3+((B-2x)/(N-1))

e Asin the previous examples, parameters Al..A5 and C1..C5 are created for the

properties of the layers

e Tofinish this, the ribs are attributed to the correct layers.
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e When changing the number N in the template dialogue, we get the following results:
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Tubular plates

. Project data:
- Construction type: General XYZ
- Project level advanced

. Functionalities — Parameters
o Input channels as ribs: Plate rib
Method

e The principle is as follows:
The plate is divided into different subplates. The reason for this is if the plate will
shorten, also a rib will disappear. By making different little plates, this can be solved.
e Making the parameters that determine the geometry properties of the plate and rib:
- width profile b: 1480 mm
- height profile h: 1100 mm
- height upper flange h1: 250 mm
- height lower flange h2: 160 mm
- thickness web t: 140 mm
- thickness plate d: =h1
- length partial panel: =b
- angle of fillet plate alpha: 30°
- total length plate Ltot: 12 m
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These parameters are attributed to the channel

I Cross-section

tha 140
A 1480

160

thb2

B 1100

Picure | Fibres |

Mame Cc32 -~

Selector switch m] 'l

Twpe O asym

Detailed 1480: 140:1100; 260; 160

| Parameters

Material C12/15 <],/

A [mm] b -'idth section Jhd

tha [mm] t-thickness web hd E

B [rrm] h - heigth section hd

thial [mim] h1 -heigth upperflange |

thh2 [mrm] hZ -height lower flange v

El| General

Draw color Mormal colour j

Colour ]

Properties editable m] D |

Buckling editable =)

Buckling y-y b Ihd

Buckling z-z b hd

Fabrication general Ihd

FEM anahysis ]

Curve dividing 36

Use reduction factors ]

Editnamed items Jood

Edit joints Jood

Edit cuts o0
[ Update ] [ Docurment ]
[ Ok ] [ Cancel ]

Input of 1 plate (as an element of the whole plate)
Input of the plate rib with effective width b

Use of dummy members, e.g. circular profile with diameter 5mm so the rib and

member can be connected by a common node.

Without these dummy beams, the ribs will not follow the plate after changing the
dimensions of the plate.

Connect nodes/edges to members!

+4
= =]
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e Input other plates through “more copies”:

+

0o

m

Connect selected hodes

Mumhber of copies I 3:
a i with new beams r
[ Insertthe very last copy Copy additional data [
— Distance wector How to define the distance 7
Diefine distance by cursar [v (& hetween two copies
. IEI,EIEIEI - (" from original to the last copy
—How to define the rotation 7
y |o.0og m .
(e hetween two copies
‘ ID'DDE| m (" from original to the last copy
— Fuotation Fuatation araund
" IEI,EIEI deg (@ current UCES
(" distance vectar
Py IIII,EIEI deq
e ID'DE| Hee CIK. Cancel

e Anangle alpha of 30° is entered as parameter. With this, the x- and y-coordinates of
the vertices of the partial plates can be entered:
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Example:

Partial plate 6:

- x-coordinate x6: = b*6
- y-coordinate y6a: tg (alpha) * x6
- y-coordinate y6b: tg(alpha)*x6+ Ltot

x6,y6b

This way, an inclined plate is obtained.
Adjusting the number of partial plates/ribs:

- Parameter for the number of parts: N (< = 10)

- Parameter L1..10: They determine the activity of the various layers
Vb. L6: boolean with formula N>=6

- Parameter C1..10: they determine the type of model of the various layers
Vb. C6: boolean with formula not(L6)

Making the different parameter template and adjusting the number of parts to e.g. 6
through the template dialog:
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Geometry ribs Numberufribsl

- Analysis model:

- Structural model
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Il Knoopondersteuning

MNaam Snl13
Type Standaard j
Hoek [deg)
* Wast -
Rz N Wast |
Z “erend |~
zZ Stijfheid Z [MMN/m] R - inyrichting hd
S y o B
X y hd
k"// @N“' Rz ast | =
Standaard afrn. ] 0.200
B Geometrie
)Z Systeam GCS e
X f

DK | Annuleren

Suppottin node (1) j A=Y
| Sn11

Type Standard j
Angle [deg]
- Rigid hd
N Rigid hd
z Flexible |-
Stiffness £ (MM m) F.-inwrichting 1l
Fux Rigid hd
Ry Rigid |~
Rz Figid |-
Default size [m] 0.z00
Mode

B Geometry
System GCS j
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Hollow core slab

A practical use of parameters is in the case of hollow core slabs.
In this example several functionalities are applied:

- prestress
- building stages
- TDA

- Parameters

. Project data:
- Construction type: Frame XZ
- Project level advanced

° Functionalities

- Parameters

— Concrete: fire resistance

—  Prestress:

Advanced
Hollow core slab

. Model: Construction stages
. Span: 6.2 m
) Material type: concrete C25/30

e The hollow core slab is entered by means of a dwg
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Method

1. Entering a cross-section

The outline and the opening are selected alternately, after which they can be imported

through ‘'import selection'.

=]

[

[import - D:\Scia.Esa PT\Projecten Per theorie\Opleidingen\Echo\voorbeeld10-hollow core slab. dwg
Layers Entity types Selection mode
Irmport selected
L0 v Block |POIyg0na\ opEnings ﬂ Clear selection
W DEFPOINTS vl Circle
w5 D-hA TL wlLine
I MText Scale 1 Cenes]
¥ FPobying Sizes
(A Text 704 360
Connect single curves to closed polygons
Enable all Disable all Enable all Disable all Select curves
[ L]
L] =) O @ O @ O =) O @
! _

2. Inserting the prestressed tendons

Subsequently the prestressed tendons are entered:

Go to the concrete menu > Prestress — strand pattern:

2 regions are now made for the bore hole pattern.
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The initial stress of the prestressed tendons is 1250 Mpa.

3. Inserting the supports

- point load on node, at begin and end node of the member
- point load on member: on0,07 and 6,13 m

- point load on member: on 0,8 and 5,4 m

4. Making the load cases

m

A eI 0 & SH Al -7
stage 1 MName stage 7
stage 1b Description
stage 2 Action type Permanent
Sttzge 2 LoadGroup LG1 vl_l
stage
Load Standard -
stage 5 padtype
stage &
stage Ga

- Selfweight member

- Prestress 1250 Mpa

- Stage 2: empty (permanent)

- Stage 3: empty (permanent)

- Stage 4: line load on member 0,6 kN/m (permanent)
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- Stage 5: line load on member 1,2 kN/m (permanent)
- Stage 6: line load on member 1,2 kN/m (variable — long term)

- Stage 7: empty (permanent)

5. Inserting the construction stages

[J Construction stages setup ﬁ

=] Tirme analysis j A
= Load factors
E Permanent (long-term) load case

Gamrna rmin [-] 0.00
Gamma max [-] 1.00
B Prestressed load cases
Gamma min [-] 0.00 E
Gamma max [-] 1.00
B Long-term part of variable load
Factor Psi [ 0.30
= TDA
B Load factors for generated loadcases
gamma-creep min [ 1,00
gamma-creep max [-] 1.00
E Time - History
MNumber of subintervals 1.0
Armbient moisture [%2] 70.00
Automatic calculation of subintervals O no
Bl Local time axis [v
T £ 8 100
Ok | Cancel |
Stage 1

Prestress and selfweight of the member

Load cases: presstress + selfweight
Time: day 1
Relative humidity: 100%

Stage 2
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Transport

Load cases: empty
Time: day 1,1
Relative humidity: 100%

Stage 3
Storage

Load cases: empty 2
Time: day 1,2
Relative humidity: 70%

Stage 4
In situ, placing the plate

Load cases: q wall 0,6 kN/m
Time: day 28
Relative humidity: 70%

Stage 5
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Casting of the coating

Load cases: 1.2 kN/m
Time: day 50
Relative humidity: 70%

[ Construction stages

X|

A LB &l [ae] 7
5T1 Marme [STs
T2 Order of stage
=T3 Description
ST4 Global time [day] Th-fase 5 |
=13 Murnber of subintervals 1
< Last construction stage ]
B TCo
Load case fase 5 .
Gamma min [-] n.oo
Garmrma rmax -] 1.00
B Load case prestress
Load case Mane .
Type of generated combinations Code independent | =l
“ariable load cases e |
[ =30 " Insert ][ Edit ” Delete ]

Stage 6
Service

Load cases: long termVar 1.2 kN/m - will be used as long term load. Here it is

important to pay attention to the duration of the load case, sc 'long'.

Time: day 100
Relative humidity: 70%
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Stage 7
After 50 years

Loads

Load cases: empty3
Time: day 18000
Relative humidity: 70%

6. Inserting the parameters

- Length hollow core slab:
Type: length

Evaluation: value: 5,25 m

- Height hollow core slab:
Type: cross-section length

Evaluation: value: 150 mm

- Location support on member:
Type: length
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Evaluation: formula: resp. Length member — 0,07 and length member — 0,8

- Parameters general cross-section:
Type: cross-section length
Evaluation: value

(examples: width to first opening, width opening, width between the openings,...)

- Initial stress:
Type: stress

Evaluation: 1200 Mpa

® 1770C-6.04
® (1E70C-6.9
@ 1670C-7.04
D NIRANC-7 B
< ¥

oo o o

Shengeigenschap l Geometrie ]

M

Maam Strengs
Id a
Groep

b ateriaal TIEFOC- = |,

Positie in gat | Centrum |

Vast O
Onthechtings... Geen hd
p ‘Volgorde wan... | 1 hd
. Manier van .. Typed ..,

| =pi- initiele s -

Correctiespa... | %pi - initiele = |
< Dhuur van Cor.... | 300,00

igzetting [... | 6.00 ghd
Yerankerings...  1.00 |
Afstand tuss.. | 0.500
B Positie
' [rm]
Z [ram]

- Anchorage length:
Type: length

Value: 1m
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® 1770C-6.04
& v1670C-6.91
@ 1670C-7.04
D VIRANC-7 R
<

Shengeigenschap l Geometrie ]

t aam

Id

Groep

b ateriaal
Pozitie in gat
Wast
Onthechtings. ..
algorde wan...
bl anier war ...

Correctiespa... | %pi - initiele = |
Dhuur van Cor... | 300,00

N =pi - initiele s -

igzetting [...

a

a

a

i v

3

Strengd
a
TIE7OC- =,
Centrum |
O
Geen hd
! hd
Type 3 LI_

£,00 d
‘Verankerings... | 1.00 hd
Afstand tuss.. | 0.500
B Positie
' [rm]
2 [ramn]
- Lineloads:
Type: line load
Value:
- wall: -0,5 KN/m
- casting coating: -1,75 kN/m
- long term var: -1,75 kN/m
- Time of prestressing
Type: time (history)
Value: 1 day
I Construction stages
kLI 4 = & |an v
5T1 B
T2 Order of stage
=T3 Description
574 Global time [day] T1-time of stressing |
gg MNurnber of suiifteryat 1
ST7 Arnbient hurnidity R - stage 1 M
Last construction stage O
E Load case permanent or long-te...
Load case faze 1h j_|
Gamma min [-] 0.00
Garmrma max [-] 1.00
B Load case prestress
Load case fase 1

Twpe of generated combinations

Code independent

N
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- T2uptoandincluding T7:

Type: time (history)
Value: 1,1; 1,2; 28; 50; 100; 18000

- Relative humidity
Type: relative humidity:
Value: 70 and 100%

- Cross-section type
Type: library

Method: make a ‘master’ cross-section (copy of the original cross-section) and use the
option ‘possible alternative’.

Subsequently it can be used with parameters as follows:

|cs
Twpe
Description section
Library Crogs-Zections hd
Yalle master - General cross-section d
Alternative 52 - Grafische doorsnede hd

Select Altermatives
Alternative no.
Alternative no. 2
Alternative no. 3
Alternative no. 4

- Strand pattern
Type: library

Method: idem as the cross-section type. Make various strand patterns and copy a type as
a master case.

|BGP
Twpe
Description bare hole pattern
Library sectional strand pattern d
Yalue master |-
Alternative SS5P |~

Select Alternatives
Alternative no. 1
Alternatihve no. 2
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Analogous possibilities for the type of library are: materials, stressing beds, bore hole
patterns, ...

Other possibilities to parameterize:
Moment of casting, Moment of releasing the casting

7. Making openings in de hollow core slab

Two openings are made, of which a number of values are parameterized, sc:

- deltax:
Type: length
Value: 1m

- Width, length and depth opening:
Type: cross-section length
Value: 500 and 150 mm

- Xx_offset:
Type: cross-section length
Formula: -width/2

- x_hole:
Type: length
Value: 2,1 m
- n_hole:
Type: integer
Value: 2
] Member1D opening
MName Or1 A~
Shape Fectangular j |
B Rectangular
B [mm] hole_w - length =
H [rmm] hole_w - length =
Alpha [deg) 0.00
B Position y/z
Alignment Taop =i
FPerp.oftset [mim] p_offset- perpendicular offset =
Orientation z =i
Beta [deg] 0.00
Depth Partial =i
Depth value [mm] hole_h - depth i
B Calculation
Useforanalysis and design O no
Mumber of FE 40 El |
tMember
B Geometry
Position x [rm] %_hole - location of opening -
SR b |

Ok | Cancel |
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8. Using the template dialog

Subsequently these parameters can be divided and the template dialog can be used:

J Project m

staafopening | algemene doorsnede | fases I geometnel Belastingsgewvallen | strengenpatroon

— Sample picture

hole_h - depth [rmm] | 1500
hale_l - length [mm] 400.0
hale_I2 - length [mm] 400.0
haole_|3 - length [rmm] 400.0
hale_w - length [rmm] 400.0
x_dist- deltax [m] 1.00
x_hole - location of opening [m] 2.00
n_hole - numkber 2z

Refresh |

L
Ll

o

T
T T LI

4
b

[

[7] [ LIWW%

0] I Cancel | Al |
A

9. Different number of spans

Now the number of spans can be adjusted by means of copying the hollow core slab
and to divide it into layers. For example: 3 elements.
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Subsequently the following parameters can be used:

- N: number of spans
Type: integer
Value: 3

- Activities of the various layers:

Type: boolean
Evaluation: formula
Al: N>=1
A2: N>=2
A3: N>=3

- Construction type of the various layers:

Type: boolean
Evaluation: formula
C1: not(Al)
C2: not(A2)
C3: not(A3)
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XML |

SCIA Engineer allows for the exchange of data with third-party applications through the
popular and powerful XML format. Moreover, XML format can be used to develop tailor-
made applications that use SCIA Engineer as a "hidden" engine working on the
background and performing calculations of company-specific problems.

The XML file editor is very similar to the Document of SCIA Engineer. The principle is
that the user defines tables describing individual entities of the SCIA Engineer projects
and there order. This table-form can be easily previewed (it is in fact identical to the
standard SCIA Engineer document). When ready, the final XML file contents can be
transformed into the real XML format through the export function.

® Take example 8 again: steel frame.esa

If’t Coordinates info
g ®ML 10 Document
Through |= 2R Toals 9 Convert Steel Profile Db

[xme Input / Qutput Document @
DOC-Defaul = - Z || 150 W | T cefaut v M default v
= Default —
[ Parameters 1. Parameters B
Name UniquelD Type Evaluatic
H1 {5A0826EE-1820-4458-9086-31781F326D32} Length |Value B
H2 {B4D32D70-36E7-4512-B1D1-A7193ADD5A18} Length |Value
Htot {9472EB82-54C7-4D48-AE09-E570F4 D24EGG} Length Formula
= L {676B5CB5-B211-44F2-B74B-3C965301B56A} Length |Value
Earameters
Caption Parameters
Visible yes j
Prefer one page 5] NS {8E25ED26-1A55-4CF6-8BD4-5353B39CA8F1} Integer | Value
Filter All j
S {4A3FD994-A184-40F7-A7AQ0-DO7607 CAZACE} Length |Value
S1 {DCFO03F45-0036-49A9-ABYE-24D0723A0605} Length Formula
52 {3A20EBF8-F846-42E7-A9FE-7894DA6257D 9} Length Formula
Refresh = H @REEW [en] :( L >: v:
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e Exportto XML:

- <obj id="4" nm="L">
<p0 v="L" />
<pl v="{676B5CB5-B211-44F2-B74B-3C965301B56A}" />
<p2 v="3" t="Length" />
<p3 v="0" t="Value" />

<p5 v="0" />
<p6 v="Length" /=
- <p7 t="">
- <h>
<h0 t="Real" />
</h>

Jrow id="0">
<p0 v="10" />

</p7=
- <p8 t="">
- <h>
<h0 t="RgJl" />
</h>

e Adjusting the parameter L: 10 > 20
Remark:
For this purpose, it’s necessary that the XML-document is opened in a text-file, for
example: notepad.

<obj id="4" nm="L">
<p0 w="L" />
<pl v="{B7EB5CB5-B211-44F2-B74B-3C965301B56A}" />
<p? w="3" t="Length"/>
<p3 w="0" t="walue" />

<ph w="0"/=»
<ph w="Length"/>
<p? t=llll>_

<h0 t="Real " />
<fh

<row Jd="0">

<p0 w="-1000000" />
< S o

</p8x»

¢ Regenerate the project through ‘File > Update > XML file'. You will see that the
structure has been changed now.

65



Advanced Training - Parameters

ODA

Oda is the abbreviation of ‘One dialog application’. It's also called the SCIA engineer

Template.

It can be used for following type of projects:

Choose type of new project

g = B+= ==
L= L= L=
Concrete Beam - Concrete Beam-  Concrete Slab
Standard Advanced
.
i
Zeman

g

FParametric
Project

Batch optimizer

Farametric Project

Cancel

i

In this workshop the options ‘Parametric project’ and ‘Batch optimizer’ will be used.

The Batch optimizer will be explained in the next example.

The main principle of ODA is as follows:

- In SCIA Engineer a project is made, eventually with parameters and with document,

and saved as a template.

- After this, SCIA Engineer has to be closed. It's not possible to open the same project

in ODA and in SCIA Engineer at the same time.

- Now, ODA can be opened and the user has to choose the type of project.
- In the most used case ‘parametric project’, the user can change the value of the

parameters and the result is a document with all the added tables.

- This is shown in the following model.
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Project data:
Construction type: General XYZ
Project level advanced
Material: concrete C20/25

Functionalities — Parameters

Load cases:
- Selfweight
- Variable line load: 1 kN/m

Combinations: UGT and BGT
Document input:

- Nodes

- Load cases

- Combinations

- Internal forces: My

- Deformations: uz

Parameters:
- Diameter cross-section: 200 mm
- Thickness cross-section: 5mm

Method

e Save this project, e.g. Oda.Esa, in the folder ‘Templates’ and close (if this is not
performed, a conflict will arise when opening ODA).
e then open the program SCIA ODA:

e The following dialog box appears:
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Choose type of new project m

B = B+= == [ P

g A A : g

Concrete Beam - Concrete Bearmn-  Concrete Slab MixBeam Pararmetric Batch optimizer
Standard Advanced Froject

v

Y

Zerman

Concrete Beam - Standard
Cancel |

Choose the option ‘Parametric project’.

e The following dialogue box appears:

Select New Project

User Templates

=1 Templates B i
[ Connect r r
[ Steel biearn with ooA,
practical rei...
(]34 Cancel
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e Now the various steps can be re-run and possibly adjusted:

W scia Engineer Template - ODA
| File Edit View Setup Help
[DEE o= B? mAID

Commands ﬂﬂ

Project settings

D - diameter [mm]
t- dikte [mm] 5.0

Geometry

&

Document

O - diameter [mm] 200.0
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e Finally the following document is obtained in ODA after an automatic calculation:

lﬁ Scia Engineer Ti

— HEE‘

Fle Edit View Setup Help

IEECIEREREEER

Commands ﬂﬂ

Project settings

Document

ocument

Calculation done

Note:

Docstendeard v || @ BS| 150 W] T detaur oIl .8
= @ Standaard ™
I node (Knopen) =
~[]Load cases (Belasting .
-] combinations (Comy L }%’{Lﬂl .
[ parameters ” NEMETSCHEK [Omschrivin
=} Internal forces on me Scia Auteur
[ Deformations on mel
w | 1. Knoop
Descrplion | Standaard Naam ‘ Coindinaat X ‘ CodrdinaatY | CoordinaatZ Naam | Codrdinaat X | Codrdinaat ‘ CoordinaatZ
Embed d fu] mj | m| lml m| mj
e Eocy ] I 00| oo | oo | B 0.000] 0,000
Language Dutch (Meth x|
Pictures align... Left Eil
Heacdertempl... default Ei 2. Belastinggevallen
Editheaderte Jod ) |
Tite pagetam.. = no el <) Naam | Omschrijving ‘ Actie type | Lastgioep | Belastingtype |  Spec  |Richting | Duur . Il:l‘?star' | 4
elastinggeval
Editile page t S BG1 Permanent | LG1 Eigen gewicht ‘ |rz ‘ ‘
Footertemplate | default 7| BG2 Lijnlast “ariabel L2 Stetisch Standaard Kot Geen
Edit footer tem. Jood
Firstpage nu.. 1 . .
First chaptern... 1 3. Combinaties
Chapters num... All | Naam Type ‘ Belastinggevallen | Cosff.
Chapters capti.. All | 1
UsT EN-UGT Fundamentes! |5G1 100
BG2- Lijnlast 100
GGT  |EN-UGTFundamenteel | g1 1m0
BG2- Lijnlast 1,00
4. Parameters §
D Doorsnede lengte | Waarde diameter 2000 mrr
t Doaorsnede lengte | Waarde dikte an mrr
5. Interne krachten in staaf
Lineaire berek ening, Extreem : Globaal, Systeem : Hoofd
Fiefresh of document > Selectie : Alle
Reefresh of pictures pr C“’SE‘"E“ES S::Z: | N v v . " .
css x y 7 x y z
Load seffings 222 | ‘ ] | N 1 I A e B
Save setiings > T Tow Trer T T nem T non o G ™o en oo
Save template 22> | | @ Ready I [+
<Back | Next>

So, it’s not possible to adapt the geometry on the graphical screen like we do in SCIA

Engineer.

In ODA, only the inserted parameters can be adapted.
It’s also not possible to add new tables in the document. ODA uses the document from
the template.
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Batch optimizer

The batch optimizer is a special function of ODA. First of all a parametric project is
made in SCIA Engineer.

Then an input and output file has to be made in XML. Subsequently they can be read in
ODA.

A begin and end value of the parameter can be filled in and an iteration step to be
performed. The results are the values of the desired output parameter.

Example:

A beam on two supports is created in SCIA Engineer. The line load is parameterized.
In ODA the moment My will be asked for a certain range of this parameter.
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Project data: - Construction type: Frame XYZ
- Project level advanced

-2 hodel data
-2 Support

Input support: & innaode

Method

The line load is parameterized with a begin value of =5 kKN/m

Subsequently go to ‘Tools > XML IO document’ and export an input and output file:

Input file:

a

DOC-Standaard
= @ Standaard

vlmweae|l 80w T e v|B

A4 f;ﬂl default

[ Parameters 1. Parameters

Name | UniquelD Type

\ Evaluation \ Use range |

P_ {1CBAFDAB-6476-45C8-AF12-2F77DDC47BC2} | Line load

Standaard

Ernbed docu m]
Language English (Unlj

Value

false }

Fictures align... | Left j

O

DOC-Standaard
— 4 Standaard

- B[ 50| W[ detaur | (B[ detaute .

[ parameters 1iParameters

me \ UniquelD \ Type

| Evaluation \ Use range

Document Exp:

false

t
File t @ DAScia.Esa PT\Projecten Per theorielParametersiProjects parametersiinput_batch optxml v

Description St

Embed docu.. O
Language Enj
Pictures align.. | Le
Header templ... de
Editheaderte...
Title page term

Edittitle paget.
Footer template
Editfootertem...
First page nu 1
First chaptern... |1
Chapters num...
Chapters capti..

Type

=] =ML file (usable for data exchange with other systems) A

2] XML
Open after export

[¥]Unicods
[ Description

e

Al | J

L]

Export!

English (United States) [1252] [

J |

Cancel

Refresh of docum =
Load settings E
Save settings e
Save template >3 ] Maam <
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Output file:
- -
DOC-Stendaard .| B 20| W7 e o | 18| defautt .
=4 Standaard
it intermal forces on mq | 1. Inte rne krachten in staaf
Table
BG | Staaf css cx N | Vy Vz Mx My Mz
< >
BG1 |S1 CS1-RECT |1e-006 |0 |0 (2811252734 0 -50512.75 0
BG1 |51 CS1-RECT |9 0 |0 |-1688747266 |0 0 0
Interne krach...
Zanion e BG1 |81 CS1-RECT |54 |0 |0 |1112527344 |0  |28394.90039 |0
Visible B yes
Frefer one pa.. O
Selection All =
Type ofloads  Load cases - |
Load cases BG1 =
Filter MNo =~
Structure Initial =
Yalues oy |~
Systerm Principal |
Extrerme Glohal &
Section All i
- =
DOC-Standasrd gal| EEINEEI T < | B[ detau .
— 4 Standaard I
[ Parameters Parameters
Name \ UniquelD \ Type | Evaluation \ Use range |
false
Document Export
File = DAScia.Esa FTyProjecten Per theorie\ParametersiProjects parametersioutgut_batch optmnl w G
Type @) i
Sp—— = (=] *MLfile (usable for data exchange with ather systems) o
Embed docu.. O @ L
Language Enj —
Pictures align.. | Le Open after export
Header templ... ds V] Unicode
Editheaderte... [ Description
Title page tem...
Edittitle paget
Footer template | de
Editfootertem...
First page nu 1
First chaptern... |1
Chapters num... |All
Chapters capti... Al [ ]
English (United States) [1252] [ Export! ] [ Cancel
Fefresh of docum... =
Load settings s
Sawve seftings E s
Sawve template == ||| Maam < >
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This project can now be opened in ODA. For this, you choose the option ‘Batch

optimizer’.

Choose type of new project

Batch optimizer

= B+= == [

== L= =R 5

Concrete Beam - Concrete Bearmn -  Concrete Slab MixBeam Parametric
Standard Achvanced Project

_—

N

Zeman

Marne

Subsequently a dialog box appears in which the Esa project and both XML files have

to be collected:

Project settings

—Files

Scia Engineer project file

DyScia.Esa FTyProjecten Per theorieh\Farameters\Frojects param| =

Parameters source IFI’Dm user =ML file

|

Input parameters

®hAL 1D Docurnent I

Farameters file

]

DiScia.Esa PTWFrojecten Per theorie\Parameters\Frojects param =

Cutput parameters

®hAL 10 Docurnent

Farameters file

]

ID:'\,SCia.Esa FT\Projecten Per theariehFParameters\Projects param =

Twpe of analysis Linear

[ Autodesign calculation

[v Pack files with project

[~
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e If an optimisation was used in the Esa project, it can be taken into account here by
selecting the option ‘optimisation calculation’.

You can ask for the results for a number of values of the parameter. Here the parameter ‘line
load on member’ can be used. A begin value of -5 and an end value of -10 can be taken with
an iteration step 1.

W scia Engineer Template - NONAME
| Fle Edit View Setup Help
IEEE IR

Setup parameters
Commands ﬂﬂ

Project settings

Setup parameters

Setup Parameters List

Output parameters

Constant parameters

” Fle Edit View Setup Help |

oz’ o= Ba2|wm

Comman ds alx|

Narme Unit Startvalue

] [ [ [
1 7 KNNfm -20 5

Endvalus I Step | “
2
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The values of the output XML file that have to be evaluated, can be marked. The values
for My_max and My_min are checked.

Eile Edit View Setup Help |

SEEIEEEREE]
Output parameters

Commands ﬂﬂ
Deep refresh
Class Ega MName Mame Evaluatic
Project settings 1 |Interne krachten in staaf dx dhx_max m]
2 o dx_min m]
3 &l N_rax m]
Setup parameters
4 ™ I_min m]
5 Wy W _FnEx m]
Setup Parameters List b Wy y_min o
7 We Wz_max m]
8 e “'z_min m]
Output parameters g hdx Ibx_max [m]
10 bk bede_min m]
1 by Iy _rmiax ]
Constant parameters 12 My bhy_min 1]
kdz bdz_max m]
kz kz_min m]

Readhy <« Back MNext>

Possibly constant values and formulae can be inserted. They will be taken into account
in the result table.

Finally you can go to the results, where a calculation is performed for the various line
loads. This is performed in various iteration steps, which are executed independently
from each other.

The result is as follows:

(" sciaEngineer Template -NONAME o=

Ele Edit View Setup Help

DSH =802 |me

Commands x|

’T [~ Export results to Excel
i
E: t
File type {csv - En

[+ Open after expart

P_ [kMfm] My_mex [kNm] My_rmin [kNm]
Setup parameters T T T
E 2 [-18.00 102,22 -181.85
Setup Parameters List 3 |fe0o E RE
4 |-1400 7951 -141.44
E 5 [-1200 68,15 12123
Output parameters 6 |-10,00 56,79 101,03
7 |-s00 45,43 60,52
r g |-600 3407 60,62

Constant parameters

it Results |2 Analyzer
Ready <Back | Mext>
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Example 14: User blocks & ProjectTemplates

User blocks

SCIA Engineer enables the user to make a library of his/her projects that are used over
and over again. These projects may be at any time included into a newly created project
or appended to an earlier created and currently edited project.

The projects in this user-created library are called User blocks and the library is called
User block library.

We take example 8 again: Steel frame.esa

Save as user block:
‘File > Save as ‘ and then save in the file userblocks.

You can find it in:

Options ﬁ

Environment | Templates Directories lOther ] Protedionl Code ]

Frogram directories

Show directories far:

|Userb|ock|ibraries ﬂ

Directories 2 * &
C\Documents and Settingsiastrid. SCIA-ONLINEYWy Documents\ESASDwserbloc..

Motice
'j These settings cannot be edited while & praject is opened.
-

Ok | Cancel Helg

e Make a new project, e.g. in general XYZ
e Open the Structure menu :

=% Advanced Input
A cks

22 User blocks
redefined shapes
G5 Impart project (esa file)
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The following dialog boxes appear:

User blocks

(23 User librarny ’Tr

steel frame

rame.ESA

o]

ChDocurments and Settings\Astrid SCIA-ONLINEYWMy Documents\ESABNUserblocksisteel

Cancel

[} Parameters of block

geon spant |Raamwerkafsland| Verbmdmgenl

H1 - Heingth 1 [m] |5.00
HZ - Heigth 2 [m] 3,00
L - Length [m] 10,00

—Sample picture

HE

H1

/\

I

Retresh | ﬂ EI

AN

B

OK I Cancel

Apply
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Import user block ﬁ
Setup l haterial l
Import type Structure with all other data P
Impor structure into: |Current layer hd
Load cases Add black library item hd
Cross-Sections Add block library item Il
Boltassembly Add block library item d
Load groups Add block librany item hd
Cithers Add block library tem Il

e Insert another user block
- withNS=3
- frame distance =8 and NS =4
- lengthL=15and NS =3

¢ Here you can get the following example:
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Project templates

In practice it may quite often happen that some elements are used in every project. For
example, material types, cross-sections, predefined loads, and even parts of a structure may
be the same in various projects. Therefore, it would be efficient, if the user could store the
repetitious elements aside and load them quickly into every new project.

In SCIA Engineer this may be achieved via templates. Generally speaking, a template is an
ordinary project that holds required information and is saved in a special way.

Let's take example 8 again: Steel frame.esa

Save as template: ‘File > Save as' in the folder:

Options

Environment | Templates Directories IOther l PrDtECtiDn‘ Code l

Frogram directaries

Showe directories for:

|UserTempIates ﬂ

Directories . * ¥
ChDocuments and Settings'strid SCIA-ONLINE WMy Documentsh\ESASMMemplate...

Motice

'v_-. These settings cannot be edited while a project is opened.

(0.4 Cancel Help
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e Close example 8 and open a new project. Go to the tab ‘User templates’.

Select New Project

Mew Project  Usertemplates |

= 3 Templates i RL
23 Connect r r
|1 Steeal bearn with ODA Steel frame
practical rei...

CA\Documents and SettingsiAstrid SCIA-ONLINE Wy DocumentstESABINMemplatesiSteel frame ESA

Ok | Cancel

e When opening this template, also here a dialog box appears with possible
parameters that can be adjusted:

IProject ﬁ
geo spant | Faamwerkafstand | werbindingen | Project settingsl
-~ Sample pict
H1 - Heigth 1 [m] [=.00 ample picture
HZ - Heigth 2 [m] 3,00
L-Length [m] 10,00

H1

Refrech ﬂ ﬂ

Al
[ |
—_
L. -
LI _I _’IW T =

’TI Cancel | Apply:
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General parameterizing \

If you doubt if a certain property can be parameterized or not, it is advisable to create as
many types of parameters as possible that can possibly be the required parameter.

Type of parameters:

Parameter types

Nothing The parameter is not used.

Integer The parameter is used as an integer.

Coefficient The parameter is used as coefficient.

Length The parameter is used for definition of length in the model.
Force The parameter is used for definition of size of farce load.
Moment The parameter is used for definition of size of moment load.
Line load The parameter is used for definition of size of line load.
Surface load The parameter is used for definition of size of surface load
Mass The parameter is used for definition of size of masses.
Line mass The parameter is used for definition of size of line masses.

Surface mass

The parameter is used for definition of size of surface masses.

Cross-section length

The parameter is used for definition of length at cross-sections

Angle

The parameter is used for definition of angles.

Relative

The parameter is used for definition of relative values.

Cross-section rolled

The parameter is used for definition of cross-sections.

Library

This parameter type can be used with any "library” item, i.e. any itemn that is selected from one of ESA PT's internal databases, such as

materials, cross-sections, subsail, reinforcement pattern, etc

Combination factor

Combination factars for load cases inserted into a combination

Relative humidity

applicable in the calculation of long term losses in prestress.

Time (history)

Tirne of individual canstrunction stages on time-ling.

Stress

(i} Stress in concrete that can be defined in measured walues when the Time Dependant Analysis is performed or
{ii) the initial stress of the strands for a strand pattern.
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Possible formulae:

+ Adds the given numbers f parameters

- Subtracts the given numbers / parameters

Multiglies the given numbers / parameters

f Divides the given numbers / parameters

\ Modulo — gives the remainder after division of two numbers
i Raises the given number ta a given power

() Putting individual members of the expression may change the priority of evaluation.
sin(x) Calculates the sine of parameter x

cos(x) Calculates the cosine of parameter x

tan(x) Calculates the tangent of parameter x

tg(x)

aresin(x) Calculates the arcsine of parameter x

asin(x)

arccos(x) Calculates the arccosine of parameter x

acos(x)

arctan(x) Calculates the arctangent of parameter x

aretg(x)

atan(x)

atg(x)

In(x) Calculates the natural logarithm of x.

log(x) Calculates \Ugm(x).

exp(x) Calculates the exponential e to the »-th pawer.

sign(x) Returns the sign of parameter x. Returns +1 for positive argument. Returns -1 for negative argument.
sgn(x)

sqrt(x) Calculates the positive square root of parameter x
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Possible operators in SCIA Engineer:

84

K ¥ ¥ ¥ ¥ ¥ % ¥ KKK YK YK

II+II

II* n

ADD:;
SUB;
MUL;
MOD;
DIV;
POXX/;
LESS;

" LESS_OR_EQUAL;

" EQUAL;

" NOT_EQUAL;

" EQUAL_OR_BIGGER;

BIGGER;

"AND:;
" OR;
" XOR;

Example of a formula:

¥ W_S==1)*HW/+{\X/_S==0)*{\X/-100])

If\W_S=1then H_BlL=HW
I\ _5=0 then H_BlL=HW-100

e [E

Type

Dhescription

Evaluation
Fomula
Value [m]
U= mnge

W _3==1"HW+(W_S==01THW-100)

O
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