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Tutorial — Design Forms

Introduction

Within this tutorial, an example is given on the use of Open Checks: Link with SCIA Design Forms.

In SCIA Engineer, a large amount of advanced checks are available for a 1D member: Concrete Reinforcement Design,
Steel Code Checks, Aluminium Design, Timber Design ...

It is off course possible that you would like a special kind of check, something which is not currently implemented in
SCIA Engineer.

This is where the link with SCIA Design Forms comes up: using this module, you can define your own type of check
within SCIA Design Forms and link this to SCIA Engineer. During the check, the input data from SCIA Engineer (like
internal forces, materials, cross-section data,...) are sent to the Design Form and the results are read back. The fully
detailed output of the Form can even be displayed directly within SCIA Engineer.
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Example ‘Check of support stress’

Open SCIA Engineer and model a beam (cross-section 0,3 m x 0,2 m, material C25/30, length 6 m) on 2 fixed supports.
You can create load cases LC1 (self weight — permanent action type) and LC2 (point load of - 1 kN in Z direction — variable

action type).

‘

Now calculate the model, so results are available.

B FE analysis ES
: 4 Mesh setu
Caleulations F
Average number of 1D mesh elements, 1
Li lysi
] L;:;acra:aer;;azysis Average size of 10 mesh element on cu 1,000
Average size of 2D mesh element [m] 1,000
Other processes :
Connect members/nodes
FEVEREiRc ST canaliR Setup for connection of structural entit

' Advanced mesh settings
4 Solver setup
Specify load cases for linear calculation
Specify combinations for linear stabilib
Specify combinations for nonlinear sta

b Advanced solver settings

Calculate
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Tutorial — Design Forms

Open SCIA Design Forms Builder (you can open it in SCIA Engineer via Main menu > Design > Check manager > New >
New script).

DG X wlg © v

Steel members >
_ Steel connections 3
E Concrete settings »
r%- Concrete 10 b
= Concrete 2D »
(4 Explode reinforcement to free bars
B liii Code dependent deflection
@F Bill of reinforcement
Composite >
External tools 3
[m‘= Check manager .
=7 Update check data
Design forms »
Poirot checks 3
3 Check manager 3
iR s O wB A * Y
Example 1 Conditi... [] Mame Example 1 Conditions
ol c l= 2 Conditi = ; x
Choose file X

|__] Open checks

[ Newscript | | || cancel

Openinthe Script Editor 2>
Update definition  >>=

| Mew plugins | Updateall | Close |

You probably need to confirm two dialogs about some program settings. Then the SCIA Design Forms Builder should
open.
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Tutorial — User blocks

Write following script in the script editor:
A=B*H;
o = Rz/A;

Press ‘Refresh’ to generate the Table of variables. Set the desired units.
Note: if necessary, use CTRL+H to use superscript for creating units such as m?, N/mm?, ...

Fill in the ID-field for the parameters you want to calculate: for example Result.1 for o and Result.2 for A
File View Tools Help
TiNew |15 Open | [ Save | EfErport CLC 9 Undo | = Redo | @ Help |

| EomwleDwionfoms

Il)ﬂeﬁ«sh |v\ Layout0

Drawborders A1

T TR

o o ; ——
1|a = B*H; Visitilz 13 3 B
2| o = Rz/A;

1 T T T T
IA=B-H=Nahl -NaN=NaN m?
_Rz _NaN _ 2
O Py AN

[Translaticns |Imag§: | Dialog |Headar

BV —2025/02/24 7



Tutorial — Design Forms

Go to the ‘Header’-tab and fill in the fields in the subtab ‘General’.

File View Tools Help
[JMew  p= Open | [=]Save | £ Export CLC Unde | ™ Redo | i@ Help

_E Result vanablez Result groups | Drawing groups Result tables
_E Form name ISLress at support
= orm description By
uthor
icense D .'IDCIUU
2 | Form version
= 1.00 B
| GHID 1428880e-2526-4362-b0b8-2556367740d =
E | Error, warning, note source file [ E;
g 1 Anakation LIEL http-//designforms net
=4
= | Nerm code EurcCode ¥
n
= | Element type Member_0D v
" | Applicable limit state Ulimate v
| Applicable material P -
| Reguested sub-combinations R =
Type of check SDF_check v

Note: select the Element type, depending on the results you want to use (for example Member_0D if you want to use
reaction forces).

Save the file in the OpenChecks-folder.

By default this is the folder ‘C:\Users\*username*\Documents\ESA25.0\OpenChecks)’.

You can check this folder in SCIA Engineer via Main menu > View > Global Ul settings > tab Templates & directories >
Show directories for ‘Open checks’.

Global Ul settings *
Environment Templates & directories  Other Debugging tools
TEMPLATES

Print picture path  iraphicTemplates\A4_Portrait_Scialogo.epd

Overview drawings manager  Cr\Users\bjorni ESA25.0°\User\ GraphicTemplat

| PROGRAM DIRECTORIES®
Show directories for  Open checks ¥

Directories Xl #

Ci\Users\bjorn\Docurnents\ESA25.0'0penChecks!
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In SCIA Design Forms Builder go to the ‘Result variables’-subtab and define the ESA units for the defined ESAID’s:

e Result.1: Geometry — Length [m"2]
e Result.2: Loads/Results — [N/m~2]

TNew | p Open | [ Save: | i Bxport CLC | @) Undo | (% Rede @ Help

5| Geneml [ Reatvaables | Resutoroups | Drawinggroups | Resultobles

Properties of numeric resuits:

= ESAID MName ESA units NormReference Extreme: HideZeros Reverse axis Draw direction Calor: sd'\er_ma Draw style Lower draw limit  Upper drawlimit  Unit
Resuit 1 A Geometry - Length [m"2] o Maximum = O O 4 - Check - Labeltndline ~ 025 1 me2e—
| Result 2 -3 Loads/Results - [N/m"2] = Maximum = O [} z - Checlke ~ Labelindline = 25E07 1E-08 Nimmo2—
2l
Choose ‘Export CLC' to create the CLC file in the folder where you saved the .cls file.
File: View Tools Help
e | - - | | =
[y MNew | p= Open [ Save | £ Export CLC | 9 Undo | (¥ Redo | i@ Help
. 5
1 = . [
,E | General | Result vanables I Result aroups | Drawing groups | Result tables
s
Go in SCIA Engineer to Main menu > Design > Check manager > New and choose the created open check. After
confirming it should appear as item at the bottom of the Check manager.
W7 Check manager X
HIEHE - O =B A Y
= Pair_Formcode Name Stress at support
W Check manager x -
Prestress Capacity .. Description BV
iRk E :. P = All v ¥ Prestress Crack che... Online help hetp://designforms.net
Example 1 Conditi... m Name Example 1 Conditions Prestress Detalling ... i s
— Examnle? Conditi i Prestress Interactio... enu definition
Choose file X Prastiass Interral s, System check
e Prestress Overal ch... SVG lcon SVGiconis not selectec...
{22 Open checks
Prestress Shear an... Codes EC-EN
Prestress Stress lim... Category Other checks v
Ereslresﬁ:lress lim... 4 Check data
omposite column ... . =
D i Example Design Forms ...
CDD output for 1D SENEET e L
CDD output for 2D Element fype 00 [node]
Composite column ... Limit state Ultimate ¥
IBC Steel Check ULS Output variables 2 defined
Concrete 2D - Bend... 4 SCIA Engineer functionality
Concrete Z_D Entern:.. Generate dangerous combinations Ne ot
el Live load reduction options
Timber 1D 5LS.
EC-EN 1093 26 Ste. Honslrkctionstapes
E::Jms:.r;yé;om\nocummm\ms.c\apencnxk;\aampae Design e |
N GDO1 - Glass Stress... Fartial results - construction stace
) New Seript oK  Cancel Gl )
e B G003 - DoublelGy | | [Actions
Reinforcement 20 ... Open in the ScriptEditor > GDO3 - Triple IGU Open in the Script Editor  >>>
Concrete 2D intern... Update definition === Stress at support Update definition  >>>
[ New Irlnserl. Edit | Delete New plugins | Updateall | Close Delete | | New plugins | Updateall | Close |
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Tutorial — Design Forms

Add 0D Member data to the model.

10

D& ¥ m

TN LNdNI

ess gt support — MD1

@] ® © ‘a

Steel members

Steel connections

Concrete settings
Concrete 10

Concrete 2D

Explode reinforcement to free bars
d Code dependent deflection
@ Bill of reinforcement

vy v v | v v

Composite

External toals

[ET Check manager
Update check data

Design forms

Foirot checks

Please clicl

m’ EN 1992 Reinforcement Design Recta...
EN 1993 Buckling check Design form...
| Elastic Stresses Slabs Design form: C..
Header Plate Connection Design for...

Stress at support Design form: 0D Member data

Stress at support Design form: 0D M'l\

Stress at support Design form: Check

0D MEMBER DATA (1} [A]
EIEd
Name MD1
Check
| Node
| ¥ 1D MEMBERS
| s @

| P ILLUSTRATION GROUP
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Choose for the created check ‘Stress at support’.

5] © ©

fa

Steel members »
Steel connections »
Concrete settings 3
Concrete 10 »
Concrete 2D »
Explode reinfercement to free bars
ﬁ' Code dependent deflection
ﬁ Bill of reinforcement
| Compaosite b
[ External tools »

Check manager
E&-‘ Update check data

Design forms

|

Please click

EN 1992 Reinforcement Design Recta...
Ef EN 1983 Buckling check Design form...

mi| Elastic Stresses Slabs D
Header Plate Connection Design for...
Header Plate Connection Design for...

[7] Stress at support Design form: 00 M...

nforme €.

|[%] Stress at support Design form: Check

b

Go to the Property panel, set Values to A, turn on the option ‘Run using Model Data files’ and press Refresh.

# SCIA 202000

Example Design Forms |

DB Xwme@ o

Stress at support
_ Values: A

Z Linear calculation

2 Combination: UGT-Set B
3 (automatisch)

Z Extreme: Global

DD AL TFTFT

Es
&

gzé 3
- a
%)
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| Prease cick hereor press Spoce and type your text.. twill b completed with lines below.

@b WERE 0T

LC1- Self weight v/

O =2 mes 0 ||
RESULTS (1) A X
[, e

< SeiEcrion
Type of selection  All v
iter Mo v

< ResuT e
Typeofload Combinations v

Combination  UGT-Set B (automat... -/

Extreme _Global v
Values A V]
interval QD

v OUTPUTSETTINGS
Output Layout0 v

~ DRAWING SETUP
Displayvalue @)
Displayunt @)
Display value name  (@Y)
Envelopes drawing 0 to extreme ~

v ERRORS, WARNINGS AND NOTES SETTINGS.
i -«

Showerrors  All -
Showwarnings Al v
Shownotes  None v
Run using Model Data file... @2
> ILLUSTRATION GROUP.
ACTION:
&2 Refresh e |

® New combination from Combination key.
® Resulistable
T Reportpreview
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Tutorial — Design Forms

Now we want to link the value of Rz (calculated from SCIA Engineer) to this design form.

In SCIA Design Forms Builder, go to the tab ‘Dialog’ and double-click on ‘EMD loader’. Then set the correct directory for
‘Custom EMD data directory’. This should be the folder with Member0D data (in the Temp folder) if you want to use
reaction forces. For example: C:\Users\*username*\ESA25.0\Temp\Esa_model_data\Member0D.1

File: View Tools Help

3 Mew E,Dpen HSave £ Bxport CLC | ¥ Undo | (¥ Redo | i@ Help
e Sy —
i ¥ S s 8
E K Delete | 4 Cut 23 Copy 38 Paste |33 Sendto back 5 Bring to front
= Split container
D = Standalone Member data Setup Command
3 | 71 Tab control
? T—: Tree tab control Data source
< 8 EMD Loader active
2 General libraries
— Custom w
[ Custom library
[ L L Custom EMD data directory
I Steel sections CAlsers\bjom\ESAZE [\ Temp'Esa_Model_Data'MemberlD 1
o
g EuroCode Place and combination selection
E Concrete EC 1992 MemberlD: Sl-edlonID: C;mbHD: &Q
2 | T Stesl EC1953
]
E Timber EC 1995
— | (5= Bolts (EuroCode)
US(IBC)
T Steel sections (US)
Concrete (US)
T Steel (US)
Reinforcement (US)
(> Bolts {US)
Development
[} EMD loader
Double  String  Boolean
| 1D Description Symbol  Add
s & Do
. , | Rz [»]
Result.2 | | ] |>>>
| 8 [>]
| | e

12
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Tutorial — User blocks

Go back to the ‘Calculation’-tab and open the 10 viewer (View > Open 10 Viewer) and press ‘Refresh’ in the 10 viewer

window.

= | Open script editor | 9 Undo | & Redo | @ Help. |
]| Open C# code viewer
= | Open script flowchart —
| Open prview 8 ouener e
: L 2 .
80 “Gpenstyle manager |2 e I 7 Refresh l [ Refresh automatically
Open table of variables 210
£ C} Opentabie. ) - BasicReirf
B e - 51 Check Settings
Y E Open |0 viewer N el .. EMDLoaderDir = C:\Users\bjom\ESA25. 0\ Temp\Esa_Mod
g . z (- IntemalForces
= : {?pen t-lace wewer. A
— || [Z#| Openlist of used ESA IDs . {eEemCl L = False
E. [f:d | Open CLC dependency tree - IsFirstCombi = True
E i R - |sFirstPlace = True
= Endl| Open EWN editor - IsLastCombi = False
£ ||&2| Openscriptanalysis - |sLastPlace = False
= T - lsNewMember = True
g Save current layout - |s5tandalone = False
= Restore default layout - Layoutindex = 0
. - LinkedMembers
(- Load
()= Member(D
[ Poirtt
[~ Setup
B SetupNA
[~ Stressing
Fortsze: W [Line=2, col=1 10.LinkedMembers

Search for the results that you are interested in and create variables B, H and Rz with these properties:

e LlinkedMembers > Beam_1 > Geometry > B
LinkedMembers > Beam_1 > Geometry > H

Rttt = 2 x| |1oviewer -2
A BRE x| Q2 : [ Refresh | [ Refresh automatically
1| double B = I0.LinkedMembers. Beam l1.CrossSection.Gecmetry.B; | =10 "
2| double H = I0.LinkedMembers.Beam 1.CrossSection.Gecmetry.-H: - BasicReint
3 & = BFH: [ G’led(sdtmg:s .
4| double Rz = IO.LinkedMembers.Support_l.Point[0].InternalForces[I0.Load.ID].Vz; - ﬂg‘)ﬂ]—;l’ms = C:\Usersiblom\ESAZS (N Temp'\Esa_
5|0 = Rz/&; T b i
- IsExtemCLC = Falss
- IsFirstCombi = True
- IsFirstPlace = True
- IsLastCombi = False
IsLastPlace = False
IsNewMember = True
= False

I Translations Ilmages I Dialog IHaader

Fort size: v Line = 5, ol = 10

Col Enmor description

BV —2025/02/24

[#-Chars

[+)- Component

D=

- IsPhased =0
[#- Matedial

- Name = 51

- iption = Rectangle (200; 200)
. Fibras

10.LinkedMembers.Beam_1.C
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Tutorial — Design Forms

e LinkedMembers > Support_1 > Point > [0] > InternalForces >0 > Vz

= - P X
‘A BR@E o dE A Q
| 1| double B = I0.LinkedMembers.Beam 1.CrossSection.Geometry.B;
g 2| double H = I0.LinkedMembers.Beam l.CrossSection.Geometry.H;
T |3|a = BH;
2 4| double Rz = I0.LlinkedMembers.Support_l.Point[0].InternelForces[I0.Lead.ID].Vz; |
= |57C = Re/X;
= :
2
=
=
iE:
a
=1
=
w
c
z
=
-1
L7
10.LinkedMembers.Support_1.Point[0] IForces.0Vz |

Notes:
* make sure to put O between square brackets [ ]
e use |O0.LOAD.ID so the result can also be asked for a combination
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Tutorial — User blocks

Press ‘Refresh’. B, H and Rz should now be calculated.

editor

P BB x| 38 Q0

2 % |[[10viewer
© £ Refresh | [ Refresh automatical

v x| b Refresh | | Layouto

Iy

1| double B = 10.Li Beam 1. i

2 | double H = T0.Li Beam 1. A v.H;

3 A= BYH;

4| double Rz = IO.LinkedMembers.Suppers_1.Point([0].InternalForces[I0.Load.ID].Vz:
5|0 = Rz/A:

=0
- BasicReirf
CheckSettings

- IntemalForces

- laDrawing = True

- BExtemCLC = False
- loFirstCombi = True

Fort size: v

- IeFirstPlace = True

- IsLastCombi = False
- IsLastPlace = False

| Translations | Images [ Dialog | Header

- IsNewMember = True
- IsStandalone = Falze

EMDLoaderDir = C:\Users*bjom*ESAZ5 01 Temp\Esa_M:

~ B Editlayouts | English -
8 Draw borders Adal HignTeh ax= 2]
@ Visble 13 U i Folow av= 2]

[B =10 LinkedMembers Beam_1 CrossSection GeumetryB.: 0.2=200 mm
[H=10 LinkedMembers Beam_1 CrossSection. Geometry H=0.3 =300 mm

A=B-H=0.2-0.3=0.06 m*

Rz _ 4415

 Layoutindex = 0
- LinkedMembers
- Load
- Member0D
FPoint
Setup
10.LinkedMembers
Dowble  Sting  Boolean  Structured
D Desciption ‘Symbol Valoe Precison |
R A 006] m* 2 |
Rz 441 2 |
Result2 o 00736 Nimm 2 |
B 200| mm 2|
H w mm 2 |
Press again to ‘Export CLC’
Go to SCIA Engineer, go to the Check manager and choose ‘Update definition’.
B Check manager X
HiEFE s O =B A x Y
Pair_Formcode MName Stress at support
Prestress Capacity ... Description BY
Prestress Crac_.k che.. Online help http://cesignforms.net
Prestress Detailing ... T - o
”
Prestress Interactio... nu tnition
Prestress Internal ... Systafaheck
Prestress Overal ch... SVG lcon SVGicen is not selecter ...
Prestress Shear an.. Codes EC-EN s
Prestress Stress lim... Category Otherchecks v
{I:restress:t:tre!ss lirm... 5 Check data
omposite column ... -
i Example Design Forms ...
CDD output for 1D ok . dm: =
CDD output for 2D Element type 0D (node)
Composite column .. Limit state Ultimate ¥
IBC Steel Check ULS Output variables 2 defined
Concrete 2D - Bend... 4 SCIA Engineer functionality
Cancitedibintary ; Generate dangerous combinations No ¥
Cross-Laminated Ti...
ross— mina ' Live load reduction options
Timber 1D 5LS -
ECEN 1993 26 Ste.. Lonstrigtion shages
DIN1800S Glass Ch... | | |* Additional data export
GD01 - Glass Stress... Partial results - construction stage’
GDO2 - Laminated ...
GDo3-Doubleicy | | |Actions
Ope
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_Rz _ = 2
P="A =006 =0.0736 N'mm’

| New | mnsert | Edit | Delete |

n in the Script Editor __>>>
Update definition %>

| New plugins | Updateall | Glose |

[FE=5 Cinke dWermbers Support_1.Paini]memalFores[0]. V2=4415 =441 kN
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Tutorial — Design Forms

Execute the check ‘Stress at support’ for Values = o.

2 SCIA 202000 Example Design Forms |

DB Xwme@ o

Stressat support

Z Linear calculation
2 Combination: UGT-Set B

TIEEss

<
a

8
I
v
:!
L8
& i

IR O

| Prease cick hereor press Spoce and type your text.. e will b completed with lines below.

D F & o

The check can be added to the Engineering report as well.

Lo
Home

& cut

1 copy

Paste

Clipboard

Mavigatar

16

SEEX ® -

ms,..:

sei-sefweghty U] MmO MR R | -2
(=)
RESULTS (1) A X
Name Stress at support
v SELECTION
Typeof selection_All v
Fiter  No. v
~ RESULT CASE
Typeofload Combinations v
Combination UGT-Set B (automat... »/
Extreme _Global v
|l Values o v]
interval QD
v OUTPUTSETTINGS
Output  Layout v
~ DRAWING SETUP
Displayvalue @)
Displayunt @)
Display value name  (@Y)
Envelopes drawing 0 to extreme v

v ERRORS, WARNINGS AND NOTES SETTINGS

Showerrors  All -
Showwarnings Al v
Shownotes None v
. QD
Run using Model Data file... @9
» ILLUSTRATION GROUP.
ACTIONS >
£ Refresh s
® New combination from Combination key.
® Resulistable
T Reportpreview

Report_1 [Example Design Forms.esa] - Eng

View
Undo ~ [ | T s
5 2] B A B & B
A Redo L - t Lasal L =
Report Edit Defete Move Move Indent Outdent Regenerate Regenerate Edit pidure View  Edit View View DWG colour Bdended et
properties up down selected outdated - properties point picture parameters point  converter of proper
Undo Document item Regenerate Edit pictures Edit external pictures  Tables / Pid

ot € T

1. Stress at support

Values: A
2ms Linear calculation
[#]- External items
#- SCIA Design Forms (standalone}
Inbox
- Project
Libraries
- Sets
-Solverand Mesh

Extreme: Global
Selection: Al

Combination: UGT-Set B (automatisch)

A [+
[ kiim*]
111,83

[m]
0,060

0,000 | (automatisch)/1
0,000

Structure
+Load
- Damping
« Construction stages
-Results
- Solver Files
+Steel
Aluminium
-Timber
Concrete data
- Concrete
- Steel concrete bridge
Geatechnics

Ham

_Cogmposit

Integrated Design Forms

[#]- Special
Gallery pictures
[#l-Report templates

=
UGT-Set B (automatisch)/i

Combination key
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