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1.1 Increase your knowledge by training courses

B Professional Training
Fresh ideas and innovative model drawings combined with a professional working method make
your staff indispensable. Our extensive and well-structured training program will ensure that this
potential will be enhanced even further. Whether as HICAD beginner or experienced specialist —
our sound and solid, industry--specific training courses will provide you with the skills that are re-

quired for all of your future projects.

B Individual learning
Every company has its own unique identity — with individual processes, targets, challenges and
training requirements. Therefore, our range of training courses comprises a multitude of extensive
topics, from basic training and update training to individual training courses tailored to meet your
requirements. We will adapt precisely to your demands and, in doing so, add the missing “puzzle

piece” that is required for an optimal use of HiCAD.

B Practice-oriented Use
You want to benefit from the full potential of our software, and we want you to use the full potential
of your staff! Let our qualified trainers show you in a training course how to further increase your
efficiency and productivity at work. Step by step, you can familiarize yourself with the operation of
HICAD and HELIOS, learn about useful Tips & Tricks for our software solutions and deepen your
knowledge so that you can apply in practice what you learned in our courses. As a result, you will

be enabled to tackle your projects in a flexible manner, while being able to carrying out your tasks

at short notice, competently executed and in a timely manner.
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1.2 How to use this Training Book

This training book has been conceived in such a way that you can go through the exercises again after

completion of the training course, i.e. on your own and without the instructions of the trainer.
Please note the following conventions used in this training book:

Dark red, bold All elements of the user interface such as the names of the Ribbon tabs,
functions, titles of dialogue windows, texts in dialogue windows etc. are dis-

played in dark red and bold type.

> Exercise steps that need to be executed are indicated by a red arrow sym-
bol.
Black, bold All inputs entered in the input fields of dialogue windows are shown in

black and bold type.

) Tips, notes, alternative procedures or other explanations for the sake of a
( better understanding are indicated by these symbols.

This symbol can be found at the end of an Exercise. It indicates that

the Exercise has been completed.

QU

We hope to meet your demands with regard to this training course. If this should not be the case,
please do not hesitate to let us know, because your opinion and your suggestions matter to us.

Simply send an E-mail to info@isdgroup.nl.

We wish you a lot of success with the following training!
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2.1

2.2

Short introduction

In this book you will learn the most important functions of the HICAD profile engineering / steel
engineering module. Each chapter describes a topic. At the end of each chapter you will find one or

MOre exercises.

Purpose of this course book

This book describes the profiles and steel construction of HICAD and is intended as a training book.
The target group is constructors, technical draftsmen and product managers. The course is designed

in such a way that you can work through the chapters one after the other.

This training covers the following topics for the Profile engineering module:

Select profiles from a library
Installing profiles
Editing the profiles

Creating a simple working drawing with parts list and position numbers (without automatic dimen-

sions)

Drawing your own profiles and placing them in the library

This training covers the following topics for the Steel engineering (module):

Position numbering of parts with equal and unlike shapes

Creating a complete production drawing with Bill of material list (with automatic dimensions)

2.3 What is the HiCAD Profile engineering / Steel engineering?

11

HICAD is the complete solution for the entire development and construction process. Its modular

structure makes it suitable for both beginners and highly automated engineering processes.

The seamless integration of 2D/3D functionality, object-oriented working and an associative data
structure make an uncomplicated working method possible. The hybrid data model with surfaces
and volume modelling and feature technology delivers high productivity that can be further ex-

panded by special modules such as:

Steel Engineering (is covered in this course),
Sheet metal,

Plant engineering,

Constraint manager and simulation,
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B HELIOS Product data management,

B BOM generation, ERP connections, connections with NC-programs,

HIiCAD works in a building part-oriented manner, so the logical structure of your HICAD construction
is identical to the structure of the actual product. This makes editing drawings considerably easier.
In addition, HICAD distinguishes itself with an intuitive user interface, which makes it easy to learn
HICAD and ensures that both the 2D and 3D data structure as well as the integrated industry mod-

ules are easily accessible. This accessibility allows you to work combined in 2D and 3D in one file.
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3 Starting with the Steel Engineering module

2 Start HiCAD via the Windows Start button or via a possibly available shortcut.

After some time the HICAD Start Center will appear. Here you can choose what your first action(s)
will be in HICAD. This is not mandatory. You can also disable the HiCAD Start Center and click the
first action(s) yourself in HICAD.

> Change the settings like the image below and press OK. HiICAD will now do the following:

Create a “Main Assembly”

Activate the Steel Engineering Ribbon
Make a processing plane in the “X/Y-plane”
Activate the “Top view”

Show the parts in | Glass model”

7 Usethe following settings for exercise 1.

[® HICAD Start Center X
— New - Open drawing

Actlvate pro;ect

- Jﬂuﬂ|

‘ Activate pmject

& &9 5 TS
El(@= = E IR

™ 2D OEFENING 01 ™ D OEFENING 02 ™ 2D OEFENING_ 10 ™ sp2 o

[] Switch Start Centre display off |—UF| '—ganga—'

Figure 1 HIiCAD Start Center

13
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Make sure that the “Steel Engineering” Ribbon is active. You can check the “Ribbon” on the top of
you HiCAD screen:

Steel Engineering

Copy Update Del.

x|

settings

bs
Rectangle Stiffeners FromSol Fromsi:

Length Total Point Divide Union
Grat, ~ E

xd Sketch 2-DPa 2 i0S PDM
R 50 3 PAR AR % Ay
Glas 5 Part . # straight
Bolting Edge Outer Surface g wLengtnen wioLengtnen || Dxchange. Add MovsRot cor 7
Construction Alds

Figure 2 Steel engineering Ribbon

Here are the functions for Steel engineering shown. This module operates from left to right.

Making parts in a drawing:

Drawing 3-D Standard Sheet Metal Steel Engineering 3-D Dimensioning+Text Sketch

P BRI @& @&@F " 8

Glass ~
Standard Type FromSkt Ref. Cat %j e Rectangle Stiffeners FromSol Fromskt oot
v v v > e w Grat, v

'Construction Aids
Figure 3 Steel engineering Ribbon — new Parts

Adjusting parts in the drawing:

Edge Outer Surface

Length Total

Point Divide Union

-

wlengthen w/ol.engthen Exchange Add Mov+Rot 3

FE Extras

Settings
=% 2D Line o

Figure 4 Steel engineering Ribbon — adjust beams

Develop parts into a production drawing and more settings (“drawing” Ribbon):

% (@ L] o

Item.: Orient... Derive... Frame BOM
v v v v

Itemisation/Detailing

Figure 5 Drawing Ribbon — Itemisation and Detailing
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Further more there are also “extra” functions that, for example, allow automatic connections to be
made or stairs and handrails to be generated. With a few exceptions (for example “connect pipes”),
this function can only be accessed if you have the steel construction module and not just the profiles
module. Those functions can be found on the right side of the drawing via Civel Engineering

functions.

Civil Engineering functions

2]l -

-~ Steel Engineering

+ General

+- Connections

+- Macros

+- Stairs+Railings
+- Civil Engineering, general
+- Metal Engineering / Facade Engineering
+- Sheet Metal

Size: = p=——————(Smallicons)

il

| ||

L

‘!‘“ul‘!i”

y
&

= -
=

)
A
#
X
4

=R AR I

t 4
-~
| 9& =
AA
a1k

Figure 6 Civil Engineering functions

The last 3 buttons in the Steel Engineering Ribbon are for copying, updating or removing “variants”:

Copy Update Del

Figure 7 Edit feature variants

If these functions do not work for you, remember that you can always fall back on the 2D/3D func-

tionalities that HICAD offers.

Also pressing the F1 button while your mouse is on a button will open up the Help website of

HIiCAD that will give you more info about the functionality.
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3.1 Main beam function

The standard beam function is called using Figure 8 Insert new beam.

After some time Figure 9 Function overview of the standard beam. This screen will be further
explained from top to bottom.

%0 BYL

Beam FromSkt Ref. Cat. Exp.

b - - - -

| New

g Insert new beam (3-D SE)

Figure 8 Insert new beam

M Beam X
- Fitting

I [=m
[ Select start point ]
( Select end point J
Rotation CEer__ €
["] Insertion in plane (i) @

Distance to insertion plane:

A #4]

— Cross section

[HEA 200 - 5235JRG2

- Reference point
las & &
& S &
N
A A S
¥ ¢
e 2
| — General
[ ] Referenced BOM-relevant
| Apply immediately =
[ OK I [ Cancel I [ Apply I

Figure 9 Function overview of the standard beam

16 UNLIMITED PERFORMANCE



3.2 Insert Beam - Fitting options
There are 3 options available:

B Insertion perpendicular to processing plane
B Insertion via 2 points

B Insertion along guideline

For each of those 3 options there are 3 optons on how the fitting point (position in the drawing)
should be entered.

A

By defining a distance and an angle .
By defining a XY grid E]
By defining free

3.2.1 Fitting option 1: Insertion perpendicular to processing plane

By activating the function showin in Figure 10 Insertion perpendicular to processing plane will the
profile be drawin perpendicular (vertical) on the processing plane. Therefore it's only nessesairly to

give in 1 point. The end of the beam will be determined by the length wich you will give in further
down in the screen.

e
|

Select start point

Rotation: lU vl

[ Insertion in plane (i) @

Distance to insertion plane: l 0 'l

A3 4]

Figure 10 Insertion perpendicular to processing plane
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32.1.1

3212

Rotation of the heam

Afhter the insertion point the rotation of the beam can be deterimend. This can bedone via 3 options:

Selecting a point in the drawing. Use image: .

A 90 degrees roations via the buttons left and right from the entry field. Use image:

o . . . 0
By typing in a value in the entry field. Use image: l

The behavior of the rotation depends on the insertion point. This gives the part it's internal coordinate

system.

Insertion in plane
If the beam needs to be placed on the processing plane regardless of the point that is selected,
please activate the checkbox before “insertion in plane”. Whether the beam would be a given value
higher or lower than the plane, this can be given by the entry field next to “distance to insertion

plane:”. Please see Figure 11 Insertion in plane.

Insertion in plane i)

Distance to insertion plane: l[] -

Figure 11 Insertion in plane

Via klicking on the button “switch ends” @ the internal coordinate system can be changed.
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example:

9
Figure 12 placing perpendicular to processing plane Figure 13 placing after switch ends
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3.2.2 Fitting option 2: Insertion via 2 points

When the second option is active, shown in Figure 14 Insertion via 2 points. HICAD will require two

point to be given. The starting point and the end point of the profile. Depending on the checkbox

“insertion in plane” the new beam will be drawn in the 3D space or into the processing plane.

- Fitting

Nz

[ Select start point

l Select end point

&
"!'
G
&2

Rotation: [U

4|

[ Insertion in plane Li)

Distance to insertion plane: [[]

A H (L

Figure 14 Insertion via 2 points

Example of selecting 2 points:

Figure 15 Insertion via 2 points example
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3.2.3 Fitting option 3: Insertion along guideline

If you want to run a profile along a line (“3D Sketch”) in the X, Y and Z, use the function from Figure
16 Insertion along guideline to place a profile over it. It's also possible to use a Sketch (so not 3D
sketch).

This sketch can be created before you start the function and than be selected by the following

of

button:

Also a new sketch can be created while the beam function is used. This can be done by the following

button:

If you want to keep the sketch in the 3D-part structure you can “uncheck” the checkbox before
“delete sketch afther creation”. This is not mendetory because the sketch is always stored in the
features, where it can be loaded from right back into the 3D part structure. Than edited and ex-

changed to update your just created profile.

— Fitting

ns
[ Select guideline | [$r)[)

Delete sketch after creation @

Figure 16 Insertion along guideline

Example Select Guideline:

ré)

¥i

AXT ->

Figure 17 3D-sketch Figure 18 3D-sketch after select guideline
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Example of retaining the sketch from the feature by double clicking on “Guideline Load”

Feature
& i ] (M | 52 73 9%
Designation
4 30 (1) FRQ 100x100x5
P &3 Semi-finished product

Fitting point
Representation
4 = Guideline
I*l Guideline Load
I*l Guideline Exchange
¥l Hide part
Il Show part

Figure 19 Guideline Load in Feature Parameters

The beam function and prototype beam function are intergraded into 1 function. Therefore you can

select from which source you want to select or create your beam/profile.
By selecting the left icon the catalogue will be used.

By selecting the right icon a prototype beam can be created and stored into the catalogue.

Figure 20 Selecting profile: “Source”

When the left Icon is selected the cross-section of the profile can be slected from the configured
catalogue.

— Cross section

IPE 200 - S235JRG2 - l =zl [

Figure 21 Standard Beam from catalogue

When the function select from catalogue is selected the standard HiCAD prfile library will be

shown:
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™ Beams-+Profiles x

™ Find -

4 A Semi-finished products
P Q Plates
I &P Cold rolled sections
4 ¢ Beams+Profiles
I &P Reinforced steel
I P Flat steel
I ¥ Hollow profiles
I P |- Beams
3 Q Crane rails
I P L-Beams
I P Round steel
b
b
b
b
b
b

Q Hexagon steel

¥ Steel pipes

Q T - Beams

Q U - Beams

Q Square steel

Q Z - Beams

Anchor rails type HTA

Square timber

Liner tray profile (Hoesch)

Purlin anchors

Trapezoidal profiles (Hoesch)
I &P Factory standards

BSt6 - B5t420 8

Figure 22 Standard Beam catalogue
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On the left top corner there is a search menu where you can type the desired profile or beam.

Find -
rina

Figure 23 Find bar in Select beam from Catalogue

This way you can look up your correct table or you can of course manually browse through the
library. Then select a size and material. You confirm the selection by double clicking on the size or
the “OK” button.

™ Ipe X
:u_ I:_';;[ipe vllx | All -
4 &P Semi-finished products el SIZE
4 ¢ Beams+Profiles P IPE 80
b IPE 100
4 7 1-Beams b IPE120
—1PE b IPE 140
— b IPE 160
: 5O — | p» IPE 180
ZJIPEV b IPE 200
= b IPE 220
4 (¢ Steel pipes
g PIPS b IPE 240
E medium heavy threaded pi » IPE270
% heavy threaded pipes (DIN b IPE 300
% Steel pi less (DIN 2 b IPE 330
eel pipe, seamless ( : b IPE 360
% Steel pipe, welded (DIN 24' | IPE 400
4 7 Factory standards b |IPE 450
» IPE 500
4 &7 Prototype beams » IPE 550
[ r’/ Pipes b IPEBOO
4 &7 Factory beams
4 ¢ Frankstahl
4 (7 A1 Girder
j IPE DIN 1025-5-EN1003
Kl | (]
Type/Material:
52351R -
IPE 200 - S235IR ok || cancel |

Figure 24 Find IPE example in catalogue

When the function select from catalogue is active it's also possible to select the following buton:

“adopt cross-section from refence pofile”
Now you can select a profile in the active HICAD drawig to use this to contune to design with the

same profile.
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3.2.3.1 Parameters

When the function “Insertion perpendicular to processing plane” is active the length of the profile
can be given by inserting the value in the entry field behind “Length:” and “Fitting depth”.

Length: detriments the distance between the selected point and the end point along the positive of
the Z-axis from the processing plane.

Fitting depth: detriments the distance between the selected point and the end point along the neg-
ative of the Z-axis from the processing plane

— Parameters
Length: [250 'l
Fitting depth: [0 vl

Figure 25 Length parameter when “insertion perpendicular to processing plane” is active

When the function “Insertion via 2 points” is active the length will be calculated automatically. This

can be adjusted later by pressing on the following button: =

- Parameters

Length: 350 =

Figure 26 Length parameter when “insertion via 2 points” is active
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3.2.3.2 Reference point
This setting determines which installation point will be used. There are 9 installation points visible in
Figure 27 Selecting reference point. These installation points are located in the cross-section of the

profile. The line (start and end point) that is drawn will lie at this installation point.

= Reference point

Q =

4?')

Figure 27 Selecting reference point

It's also possible to define your personal reference point. This can be done by clicking on the follow-

ing button:

example:
| = Reference point
N
9 + - ;
Y
o &
O I qT:/l k\_ 1
@ £
| .’? P
fFitting point ] @9
9

Figure 28 Defining fitting point Figure 29 Visualisation of selected fitting point
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3.2.3.3 General

At the very bottom it's possible to reference the part and determine if the part should be Bill of

materials (BOM) relevant. Please see Figure 30 general options.
By selecting OK the profile will be placed and the function screen will be closed.
By selecting Cancel the function screen will be closed and no beam will be placed.

By selecting Apply the profil will be placed in the drawing and the function menu will stay active.
The apply can also be selected by pressing the middle mouse button. First time is Apply will be

used, the second time the cancel option will be used.

By checking the checkbox behind “apply immediately” the part will be placed directly when select-

ing the insertion point(s).

- General

Referenced BOM-relevant

Apply immediately

CK H Cancel H Apply

Figure 30 general options
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In addition to the Standard Beams in HiCAD, there is also the option to set up your own beams. A

whole range of options have been created to give the user as many options as possible.

Beam FromSkt Ref. Cat. Exp. Docu.. Article..
v v v v v A v

MNew

Figure 31 Steel engineering ribbon — insert new beam

4.1 Prototype Beams

Since HICAD 2024 the Prototype beams is integrated in the “insert new beam” function.

This function makes it possible to quickly make a small variation on a standard profile via a menu
and some parameters.

7 Select the function by clicking on the second source option.

— Source
- Prototype beams
| U-Beams / U-beam [S235/RG2] -

Figure 32 Selecting profile: “Source”
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7 Define the parameters (Geometric and technicaly) as desired

{9) ez

Prototype beams
Beam/Profile type: | I-beam -
(1) b 300 - @
@b [125 - f— b —+|
"
(3 tg 16,2 - * o«
2
{4) ts ®
(5)r1 ® © h (@
A
is tg
L L §
— 1

\ b
‘ @ ngf (%) — g —

(10) ngf: |14 ¥ | Weight per length:

I | ii
L
4

(11) ngs:

Surface area per length:

54.161392...

Commercial weight per length: 34.161392...

1.027351...

Material: [S2351R

-|[@

v|

Designation: | T30

Figure 33 Configuration of Prototype beam

7 Select OK to construct with the selected parameters.

It's also possible to save the parameters in the catalogue so it can be quickly selected the next time.

7 Use the save button:
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3.2 Beam from sketch

With the option beam from sketch it's possible to create a beam from a Sketch. By drawing the cross

section in a sketch a 3D Profile can be create. To do this follow the following steps:

7 Draw the cross section in a Sketch

= 7|
=7
&l -
Figure 34 Sketch as cross-section
7 Select the function
TE£ELL
Beam |FromSk#) Ref. Cat. Exp. Docu.. Article

New
ﬁ7 Beam from sketch

Figure 35 Steel engineering ribbon — Insert beam from Sketch

SETN

7 Select the sketch
7 Select the center of gravity of the beam (mounting point) in te sketch

2 Give in the technical parameters of the cross section, like weight per length, article number/name and

material type.
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. Sketch beams * .

Weight / Length | 13,808
Comm. weight /Length | 13,308
Surface area / Length IU,Z

Artice numbe I Square-steel

o

Delete sketch when exiting

Figure 36 Beam from sketch properties

2 Now the cross section can be used to construct

g i

Figure 37 Resulting beam from sketch

4.2 Adopt cross-section

With this function, an already drawn profile can be reused without having to search with which

function the profile was drawn, or in which library the profile is located.

7 Select the obsolete function in the ribben or select the renewed function in the main beam function:

FTEELEL L ERTE

Beam FromSk‘t‘ Ref. | Cat. Exp. Docu.. Article.. || Rect. Stiffeners FromSol FromSkt

- - - - - - - ‘

MNew Plate, new

b Mew beam, take over cross-section from reference beam (3-D SE)

iShaln

Figure 38 Obsolete function take over cross-section
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L) Ll

Select beam/profile 3|5

x

Adopt cross-section from reference profile

Figure 39 Adopt cross-section in insert beam dialogue
7 Select the beam you want to use in the drawing

2 Now the selected beam can be used to construct
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4.3 Insert series via Explorer

If a 2D cross section (for example from a DXF import) has been saved as a separate part (example

FIG file) can the function “insert series via explorer” be used to select this an use it for constructing.

Select the function

ﬂﬁ/%‘él&% &

Beam FromSkt Ref. Cat. Docu... Article... || Rect. §

- - - - - - -

MNew

2
| :Lij Insert series, via Explorer

ISeln

Figure 40 Steel engineering Ribbon — Insert series beam, via Explorer

Browse to the location of the files and select the desired one.

(*.FGA®FIG*DCF*.FIV;)

(*.FGA* FIG;* DCF*.FIv;)

2-D parts (*.FGA)

2-D Parts (*.FIG)

2-D HCM Variants [*.DCF)

2-0 Parameter Vanants (*.FI\)

Figure 41 file type selection in HiCAD file explorer

Now the selected beam can be used to construct

Please note:
There is a separate manual available on how to add your own profiles to this

[ ]
library. Ask your course instructor or the helpdesk about this!

33 UNLIMITED PERFORMANCE



4.4 Bar Elements

With the function Bar elements it's possible to draw only the gravity lines of the profiles / beams.
This takes less performance.

7 Select the function Bar elements

j HZ

Eeam Fr:umSH Ref p Docu,.,
Main part
9 Welded beams/profiles b
o
L7 Bar elements
=]
Sub-part
iﬂeam
e
~ _ Bar elements
=]

Figure 42 Sub-menu Insert beam — Insert Bar elements
7 Drawthe profile / beam

Only the “Bar Element” will appear:

Figure 43 Bar element

Those “Bar elements” can be later converted to the desired profile. For example with the Exchange
function:

sbes ¥ 49 U E

Exchange Add  Mov+Rot Curve 5traight Coatlng Extras | Settings

- -

Further functions

Figure 44 Steel engineering ribbon — Exchange beams
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5 Rectangular plate

¥ T ENSy

Rect. |Stiffeners FromSol FromSkt Rect. L'Glass Grat.
- -

Plate, new

‘ Rectangular plate (3-D SE)

Figure 45 Steel engineering ribbon - Insert Rectangular plate

With the function rectangular plate it's possible to place plates and/or flat strips on the end of a
profile / beam. Those can be selected from the catalogue. It's not possible to construct typesetting’s
with this function. Please use the “Sheet Metal” ribbon for that.

By activating the rectangular plate function the following screen will appear:

™ Rectangular plate *
— Fitting — Semi-finished product
®) Automatically at beam end Plate -
el Fitting point at beam end
@ Fitting point in plane SIZE
. LN -

[ | Shorten connecting beam b o
— Assignment : i
() Main part » 5
® Sub-part b 5

P38
— Dimension P 10
(@ With projection b 12
() Absolute > 14

P 15
- Projection P 16

[[} v] P 18

Lateral b 20

b 27 B
Top |10 -]

Type/Material
Bottom |10 v |se3sm -
| ok || cancel |

Figure 46 Rectangular plate dialogue

Each setting of this screen will be explained on the following pages.
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5.1.1.1 Fitting

- Fitting
@ Automatically at beam end
O Fitting point at beam end
O Fitting point in plane

[ | Shorten connecting beam J

Figure 47 Fitting selection in rectangular plate dialogue
Fitting defines how the strip ore plate should be positioned regarding the selected beam or profile.
Examples

B Automatically at beam end; only the top or bottom have of the beam needs to be selected.

I —

Figure 48 Rectangular plate automatically at beam end

B Fitting point at beam end; The plate will be place by selecting an insertion point on the beam

Figure 49 Rectangular plate with fitting point on beam end
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B Fitting point in plane; First a plane needs to be defined then the plate can be place by a fitting point

Figure 50 Rectangular plate with fitting point in plane

5.1.1.2  Shorten connecting heam

- Fitting
@ Automatically at beam end
O Fitting point at beam end
O Fitting point in plane

[ | Shorten connecting beam

Figure 51 Shorten connecting beam option

When “Shorten connecting beam” is activated the profile or beam that is selected will be shortend

by the thickness of the strip/plate. Therefore it will not add to the total length of the construction.
Example

Checkbox Shorten connecting beam active:

Figure 52 Rectangular plate placed with beam shortening
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Checkbox Shorten connecting beam rnof active:

Figure 53 Rectangular plate placed without beam shortening
5.1.1.3  Assignment
- Assignment

() Main part
(@ Sub-part

Figure 54 Assignment area of rectangular plate dialogue

The assignment determines whether HICAD should create an assembly in your 3-D Part Structure.

When Sub-Part is selected, HICAD place the plate/sheet at the same level as the beam/profile and
if there is no parent assembly this will be created.

When Main part is selected, the plate/sheet will be placed as a main part.

Example:

3-D Part structure

P o 3o B FE T $E TE %
Designation Ite... Comment
9 776359545
‘L HEA 300 100 | - Beams
® s 101 Plates

Figure 55 Example of rectangular plate as main part
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3-0 Part structure

Figure 56 Rectangular plate pl
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o N FETDE T IE X
Designation Tke. Comment
7 776359545
4 %y Assembly HEA 300 1 Assembly
b J HEA 300 100 |- Beams
v Bl10 101 Plates

aced with beam shortening



5.1.1.4  Dimension

- Dimension
‘@ With projection
) Absolute

Figure 57 Dimension area of rectangular plate dialogue

With Dimension, you choose how the dimensions are determined. The ‘with projection' option looks
at the dimensions of the cross-section of the profile where the plate or strip is placed. Then, a value
can be added or subtracted in three directions. If you use 'Absolute,’ the value you enter is the actual

dimension of the plate or strip.

Example:
— Dimension
@ With projection
— Dimension - Projection
Width 100 ~| Lateral |0 ~|
Height [100 -| Top |10 ~|

Bottom [10 vl

Figure 58 Examples of dimension configurations
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5.1.1.5 Semi-finished product

- Semi-finished product

| Plate -

Plate
FL (DIN EN 10058)
Wide flat steel (DIN 59200}

Figure 59 Semi-finished product selection in rectangular plate dialogue
At semi-finished product, one makes a choice between plate, strip (FL), and wide flat steel.

Plate can have variable length and width. The thickness of the plate is selected from a library. How-
ever, if strip is chosen, only the length can be entered as a variable. The width and thickness are
then selected from the library. There is also an option for wide flat steel, which refers to extra-wide

strips.

Example:

- Dimension
Width | 100 ~|
Height | 100 ~|
— Semi-finished product
Plate i
9
- Dimension
Width | -
Height [100 -
— Semi-finished product
\ FL (DIN EN 10058) -
9

Figure 60 Examples of Semi-finished product configurations
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5.1.1.6  Size and Type/Material

— Semi-finished product

Plate '|
BZ S [mm]

» Bl 1=

b B2 2

b BI3 3

b B4 4

b BIS 5

b BI6 6

b BI8 8

b BI1O 10

b BI12 12

b B4 14

b BI15 15

b BI16 16

b BI18 18

b BI20 20

M _D1D2 22 [

Type/Material

[s23s5R -|

Figure 61 Semi-Finished product selection in rectangular plate dialogue

In this menu, you select the properties of the plate (thickness/material) or strip (thickness x

width/material). These values are derived from the standard library

Example:

SIZE
- Semi-finished product : ;
Plate -
> > 3
Type/Material
S235)R -
S235JR
o S355J2
Semi-finished product T %5CrNi18-10
Plate Yl 5 |[X6CrNiMoTi17-12-2
BZ
- Semi-finished product b FI10x5
P Fl12x5
FL (DIN EN 10058) i S|P 126

Figure 62 Size, material or type selection for several semi-finished products
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When a profile is drawn in HiICAD, it does not look like it does in reality.

Figure 63 CAD image of IPE profile Figure 64 IPE Iprofile
In the image above, several things stand out immediately:
B The radius is missing.
B There is a dashed line running through the center.

B Thereis an isolated point at the beam ends.

This is indicated in HiICAD as:

> Simple / Exact

Figure 65 IPE beams in simple and exact representation

7 Steel engineering Axes

Figure 66 Steel engineering axis
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B Axis end point

Figure 67 IPE beam with axis end points

Please note:

e This display can be toggled on or off at any time. If you click on the arrow next
to "Further functions":
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s ¥ 49 U

®xr KA

&

2

J

Exchange Add Mov+Rot Curve Straight Coating|Extras| Settings || Process Copy Updat
w -

- w b4

Further functions

PRLPLP 0 HO0FO0T@D I

Others
Edit

]f Unbend beam

Gratings

«é Change bearing bar orientation

Exchange, via reference
E Grating step

Representation

Change individual

r 3

5 Auxiliary lines

:-[V*: Glass symbol

Change all

[ .
ﬁ Exact<-> Simplified

Change individual, already
drawn, profiles.

J Augxiliary lines -

3|'._|':5
ﬁjy Glass symbol

Figure 68 Sub-menu extras — representation settings

Info
% All parts simplified

[
g All parts exact

(1IN

—_ Structural analysis

Change all, already drawn,
profiles

2 This can be done for all profiles, that still need to be drawn in a new drawing with the setting:
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Options (3-D SE)
¥

Figure 69 Representation settings for current drawing

% 52

Copy Upda

Weight caloulation TNohch ?( Represantation ]

[ (@) Beams

() Plates

() Grating

(") Glass panes ]

|Beams |
[

() Exact

=0

o

() Axis only

[7] Tracing lines

Steel Eng. axes

[ Contour representation for beam series

/| Axis end points
po

["] Beam annotation

The settings in the menu above are temporary and will not be retained after restarting HiCAD!

To change the default settings you need to acces the ConFiGurationDataBase (CFGDB) via:

R[4

Configuration

Figure 70 Open Configuration editor

Catalogue »
Settings
Colour settings 4

In the ‘Steel Engineering’ folder you'll find the ‘Representation’ settings. You can change the settings

here accordingly:

Figure 71 Representation settings in configuration database
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|24 15D Configuration Editor - HICAD 28.2.0.268 [CAHICAD_2802_0_HELIOS2800_3\Configuration\HICAD.cfgdb] - o X
File Edit View Extras ISD
&g 2B @ User ®
4 [igkicap Description Value Comment
4 & Active configuration (Base configuration) e
I [ Drawing . y
| ] Automatic drawing derivation / Type of beam representation Simplified v | Representation to be used for beam eross-section
b [ Modelling Show axis Show axis of SE beams as centre line
4 [ steel Engineering Show end points Show end points of SE beams as isolated points
3 Assembly Show tracing lines m] Show tracing lines on rolled sections as free edges
3 Usage Show beam text [} Show annotations of rolled sections on parts.
3 Cutting angle Representation of series beams
[2) DAST connections Show only contour O Only show contour part (if any) of series beams
[EDSTV-NC Take colour from 2-D part Apply edge colour of the 2-D part used for creation to body colour of series beams
= Notch Representation of SE plates
b [d Products Type of sheet/plate representation Simplified v | Representation to be used for SE plates
e T
E g z:;:leﬁ:igﬁ::z: Type of grating representation Exact ~ | Representation ta be used for gratings
I (2] Plant Engineering Show bearing bar orientation Show bearing bar orientation in gratings as symbol
b [ Sheet Metal Representation of glass panes
[ Assembling simulation Type of glass pane representation Exact “ Representation to be used for multi-part glass panes
b [ Analysis Show glass symbol Show symbol for glass panes (Default = “Cross™)
I & interfaces Position of glass symbols Middle v
E E! t[,"_d»,;k_._ﬁ_ Size of glass crosses 200 mm Dimensions of "Cross” default symbol




/ Edit profiles

Now that profiles have been placed, they can be adjusted to the desired shape. Within the Steel
Engineering module, the following standard functions are available for this:

'Edge Outer Surface .
2 29 2.D Line

I

Length Total Point Divide Union || wiengthen w/olengthen || Exchange Add Mov=Rot ‘ﬁsm Settings
- - - - - as v

Lengthen Further functions

Figure 72 Steel engineering ribbon — adjust beams

Important to know is that the editing functions are always performed based on a selection. This
sounds logical, however, a profile can be selected in two ways, considering it has two ends. HICAD

determines the choice between the two ends based on the graphical selection made by the user:

7 Selection on the right:

This side will be
edited!

7 Selection on the left:

This side will be
edited!

Figure 73 Selection examples for left and right beam end
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Please note:
= Some edit functions can also be selected after a multiple selection of profiles! Right-

click on the side to be cut of one of the selected profiles

Beams=Profiles
Transform
S EAWE e W
iy
Others »
Clone
S=EAWOYW
L
views | switeh drawing Others »
3D-part structure 2 Process with sketch
Vo s8 S
Steel Engineering Processing
(T EEaT
[ Trim active beam, to 3D edge with lengthening
e Ak kA
Exchange »
2D-Part structure |3D-fart structure | e D

= |f the desired result cannot be achieved with the above functions, you can always re-

sort to the normal 3D functions

Drawing 3-D Standard Sheet Metal Steel Engineering 3-D Dimensioning=Text Sketch Views 2-D Part 2-D Geometry

B P WO ST we D @i

@D Extruded - @) Primitive -
3 Bore/Thr. Bore Thread Fillet
s Revolv. ¥« Dummy part ~ - ‘ Add ~ l): Scale
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/.1 Trim settings

Edge Quter Surface Mitre Part 2-D

line

Trim

Figure 74 Steel engineering ribbon — trim functions

With the 'Trim' commands, one end of a profile can be cut off, but it can also be extended. When a

function is selected, the following menu appears:

Trim X

With lengthening

Clearance I 0

\ Close |

Figure 75 Trim dialogue
B With lengthening
If ‘with lengthening’ is checked, the profile gets lengthened to the selected edge.

Example:

Perform the “Trim” function on the construction below:

Trim X

With lengthening

Clearance I 0

Result:

Figure 76 Trim with lengthening of beam

Example:
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Perform the “Trim” function on the construction below:

Trim X

S Clearance I 0

[ Close ]

Figure 77 Trim without lengthening of beam

Result:

B Clearance

Clearance can be used to create an opening in the cut.

9
9

Example:

Trim X

With lengthening

Clearance I 20|

[ Close ]

Figure 78 Trim beam with clearance

These functions can all be found in the “Trim” section of the Steel Engineering ribbon

The function will be explained individually in this chapter.
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/.2 Trimto edge

Bl e dh o B0

Edge | Quter Surface Mitre Part 2-D

I} line

Trim

Figure 79 Trim to edge

This function can be used to trim one end of a profile along a 3D line.
Selection:
2 Side of profile to be edited;
2 3Dline (or 2 points) to trim and/or extend to.

Example:

Figure 80 Trim to edge example
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Result

Figure 81 Trim to edge result
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/.3 Trim to outer edge

¥

Edge

g |

Surface Mitre Part 2-D

line

< |

Quter

Trim

Figure 82 Trim to outer edge

With this function, HiICAD will automatically search for the outer edge of the 2™ selected part. It will
then automatically trim the end of the 1% part to align it with the outer edge of the 2™ part.

Selection:
7 End to be edited of part 1

> Select part 2

Figure 83 Trim to outer edge example
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Figure 84 Trim to outer edge example
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7.4  Trim to Surface

Sl {Fc -8 P>

Edge Quter Surface| Mitre Part 2-D
k line
Trim

Figure 85 Trim to surface

With this function, one end of a selected profile can be precisely trimmed to a plane.
Selection:

2 End to be edited

7> 3D plane to trim and/or extend to

Trim

“Iwith lengthening

Clearance 0

=

Figure 86 Trim to surface example

Choose the method to specify a plane (in this case: top left = '2 edges’)

M S specification X

V&N @)

Figure 87 Surface selection dialogue
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X

Trim

With lengthening

Clearance 0

[ Close }

T

Trim

With lengthening

Clearance

Figure 88 Trim to surface example continuation

Result:

Figure 89 Trim to surface result

56 UNLIMITED PERFORMANCE



7.4.1 Mitre cut

2% X

Edge OQOuter Surface

o S 2%

Mitre| Part 2-D

h line

Trim

Figure 90 Mitre cut

With this function, a miter cut can be created between two profile ends. The 'Clearance’ parameter

allows for maintaining an opening in the miter:

Mitre cut X
Clearance I 10
[ Close J

>

Figure 91 Mitre cut with clearance of 10 mm
Selection:
7 To be edited end of the first part

2 To be edited end of the second part

Mitre cut

Clearance 0

—

],
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Mitre cut

Clearance

-

\

Figure 92 Mitre cut example

Result:

Figure 93 Mitre cut result
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7.4.2 Trim to part

X 2F %

Edge OQOuter Surface Mitre

’S’tﬁ%

I}f line

Trim

Figure 94 Trim to part

With this function, one end of a selected profile can precisely receive a cutout in the shape of a

second profile.
Selection:
7 End to be edited of part 1
7 Select part 2

Example:

Figure 95 Trim to part example
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Result:

Figure 96 Trim to part result
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7.4.3 Trim To 2-D line

%

I|np

EH XYW

Edge OQOuter Surface Mitre Part

Trim

Figure 97 Trim to 2-D Line
With this function, one end of a profile can be trimmed along a 2D line.

Selection:

7 End to be edited

7 2Dline (or 2 points) to trim and/or extend to

Example:

Change to the ‘top view’ and ‘glass model’ preview:

X

Trim

I with lengthening

Clearance

A
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With lengthening

Clearance 0

Figure 98 Trim to 2-D Line example

Result:

Figure 99 Trim to 2-D Line result
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8 Lengthen

7 09 &7

Length Total Point Divide Union

Lengthen

Figure 100 Lengthen beam features

With the 'Change Length' functions, the length of Steel Engineering Profiles can be modified. This

can also be done through the feature list.

All functions falling under the 'lengthen’ category will be discussed separately in this chapter.

8.1 Change length

£ o4 87

Length|Total Point Divide Union

Lengthen

Figure 101 Change Length

With this function, a profile can be lengthened by entering a value. This value is added/subtracted

on the selected side.
Selection:
7 Endof profile to be edited

7 Enter the value for addition

63 UNLIMITED PERFORMANCE



Example:

K ®
% f\\h — X o+ -Dﬂrosl End
7 :a a [) mwug log [ eine |-—c|‘
4|5 |s +|)c“,m‘:osubﬂi\nlb
1 2 | . sein | 2N J

2 <osh

Figure 102 Lengthen example -80 mm

-

Figure 103 Lengthen -80mm result

Result:
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8.2 Total length

XXX . ¥

Length Total| Point Divide Union

Lengthen

Figure 104 Total length

With this function, a profile can be modified to a total length by entering a value. This value is
added/subtracted on the selected side.

Selection:
7 End to be edited

7 Enter the value for addition

Example:

®
— X & D re emd

9 ¢ ) | abs | sgn ey wnt b (7]
6 # | sin | cos | tan llog2 w2
GTIN] :
|

ok | concal

Figure 105 Total length example
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Resultaat:

Figure 106 Total length result
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8.3 To point

e E XA T4

Length Total |Point|Divide Union

Lengthen

Figure 107 Lengthen to Point

With this function, one end of a profile can be extended or shortened to a selected point. The exten-

sion/subtraction occurs on the selected side.
Selection:

2 End to be edited

2 Point to which it should be extended/shortened

Example:

Figure 108 Lengthen to Point example
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Result:

Figure 109 Lengthen to Point result
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8.4 Divide

X

Length Total Point

=

Divide

4

Union

Figure 110 Divide beams

With this function, an already drawn profile can be divided into pieces.

After clicking the function, the beam can be selected. It is also possible to double-click on the func-

tion so that the beam can be selected at a later time.

The screen as shown below opens after a double-click on the divide function.

B8 Divide along direction -~
- Part

[ Select part ]
— Direction

[ Select direction iy
[ ] Invert direction

— Parameters

Gap: 1 - l

() Offset (@) Points

Select point

%]

-

[Tl Break up referencing oK ] [ Cancel

J [ Appy |

Figure 111 Divide along direction dialogue
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7 Step 1: Select the profile.

M Divide along direction X
— Part
[ Select part ] @
— Direction
e
[ Select direction l E Select part

Figure 112 Select part in divide along direction dialogue

> Step 2: select the direction

- Direction
[ Direction I g
L3
[ ] Invert direction J\
— Parameters | Select direction
Gap: I 1

Figure 113 Select direction in divide along direction dialogue

Figure 114 Direction selection in drawing area

7 By using the 'Invert direction' checkbox, the direction can be changed.
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> Step 3: Change parameters

It is possible to perform the division using an offset or specified points.

- Parameters

; -

(® Offset () Points

Number: lm vl

| Individual length ~[s0 -
+° Llengths

1 l

2| l

3| l

4 ] =)

[T] Break up referencing [ OK ] [ Cancel ] [ Apply ]

Figure 115 Offset parameters divide dialogue
With Gap, you specify the space between the divisions.
With Number, you indicate the number of divisions.
Then, the dimension can be determined in five different ways.

— Parameters ‘
Gap: [ 1 - ]

(® Offset () Points

Number: [ 10 - ]

Individual length |~ |[s0 -]

Individual length
The specified number determines the length of each part.

Total length
The individual length results from the number of parts and the specified total length.

Individual length from direction
The direction vector determines the length of each part.

Total length from direction
The individual length results from the length of the direction vector and the number of parts.

Different individual lengths
Individual lengths are indicated individually.

(LT

Figure 116 Division options in divide along direction dialogue
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> Step 4: Click on Apply to apply all of the above and keep the function open. Click on OK to apply it and
close the function.

M Divide along direction X
— Part

[ IPE 200 { - Beams} (0} (8]
— Direction

[ Direction l f:f

[ Invert direction

DA

Gap: |1 v]
(® Offset () Paints
Number: Im v]
| Individual length -0 -]
+° Lengths
(+]

[T] Break up referencing [ oK H Cancel H Apply ]

Figure 117 Individual length example

™A Divide along direction X
- Part

| IPE 200 {1 - Beams) {0} ]
— Direction

[ Direction ] g\;{

[ ] invert direction

Pa 1,
F s

Gap: I 1 - ]
® Offset () points
Number: I 10 - ]

| Total length from direction = |[ 1811.767093.. ]

#° Llengths

W o =

[

[T Break up referencing [ oK H Cancel H Apply ]

Figure 118 Total length from direction example
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8.5 Union
XX E A

Length Total Point Divide|Union

s

Lengthen

Figure 119 Union feature

With the function Union, devided profiles can be unified again. You can do so by (1) select the first

profile and (2) select the profile to be added.

Please note:
= Be aware that the functions Exchange, Conversions to exact and simplified and

= move+rotate can’t be performed on this profile anymore.

> S X

\‘t’) Exchange, Conversion exact/simplified or Move+Rotate will no longer function after the operation !
Union anway ?

[ Yes ] [ No ] [ Cancel
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Notch

Figure 120 Notch with and without lengthening

A common operation on profiles is to have the body of the profile continue, and only the flanges of
the profile need to be cut off. This can be created with the 'Notch' functions:

These two functions have the same result; the difference lies in the with/without extension of the
profile end.

Selection:

7 End to be edited of part 1

7 Select part 2"

Example:
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Figure 121 Notch example

Result:

Figure 122 Notch result

9.1 With lengthening / Without lengthening [New Parameters]

wLengthen w/olLengthen

-

With lengthening

1 New parameters% |

Figure 123 Drop down menu of Notch with lengthening
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"With this function, the distances maintained by the 'Notch' function can be set.

i |
Steel Engineering Settings X

Weight calculation TNotch T Representation ]

El_l H Sty
L
as][ || aF as] |l aF

' Bore out @ Radius

® Automatically, on connecting beam

Offset from weh as |10
Min. offset from flange aF |10

O Enter, with connecting beam

© Input, without connecting beam

@ Notch dimensions acc. to DAST

Figure 124 Steel engineering settings — Notch tab

[ ) Tip:

= When the option ‘Notch length acc. To DAST' is deactivated, an exact offset to the

flange can be set.
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10Further functions
s F A U=

Exchange Add Mov+Rot Curve Straight Coating Extras
- - - -

Further functions

B
Settings
-

Figure 125 Steel engineering ribbon — Further functions
With these functions, already placed profiles can be modified. This includes:
B Modification of type
B Modification of shape
B Modification of representation (see also 2.4)

If you click on the arrow next to 'Further Functions', the 'sub-functions' of the exchange function

can be chosen:"

5 Ja% b AP

Exchange| Add Mov=Rot ..

Exd‘laggbg

Beam type

% Prototype beams
>

% From sketch

e

P

g Multi-part standard beams

Extras

:

e With these functions, al-
”g’ Elongated plate ready drawn profiles can be
7 exchanged for  others.

;%, From multi-part sketch
-

Series beams

Via catalogue

g Via Explorer
2T

Via LogiKal

=+
v =

.
;%i Via document master
e
“»
%i Via part master
-+
L

Figure 126 Exchange options in drop-down menu of Exchange feature
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10.1 Exchange

t3

< | *?I & Curve jﬂ_f-—’
| ﬁ o 3 straight
Exchan

Add  Mov+Rot .. Settings

- - ﬁE}rtras > -

Figure 127 Further functions - Exchange
With this function, an already drawn profile can be exchanged for a different type.

Example:

Figure 128 IPE 200 (DIN 1025-5) in HIiCAD

7 Choose Further Functions = Exchange and select the profile, the library will appear. The current profile

is indicated:
B ipe X
5 95| Find - Al -
S Bl sie
7] ASTM A6 HD NG » IPESO
=] 1PE (BS) > IPE 100
b IPE 120
- us (8BS
Huses) b IPE 140
=] usP (BS) b IPE 160
= uc @s) b IPE 180
» IPE 200
=11 (DIN 1025-1) » IPE 220
=] HEB (DIN 1025-2) » IPE 240
=] HEA (DIN 1025-3) : :ﬁig;g
=] HEM (DIN 1025-4) > IPE330
Tee b IPE 360
o FE » IPE 400
b ] b IPE 450
b IPE 500
» IPE 550
> IPE 600
Type/Material:
S2350R v]

Figure 129 Standard beam catalogue selection

7 Select a different dimension, material or type:
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B e X
= 9x| Find Ml All -
= ] sie
=] ASTM A6 HD NG » [PE80
=] 1PE (BS) » {IPE 100
» IPE 120
—] uB (BS)
= » IPE 140
Tlusr@s) » IPE 160
=] uc @) » IPE 180
» IPE 200
=] 1(DIN 1025-1) b IPE220
7] HEB (DIN 1025-2) b IPE 240
IPE 270
7] HEA (DIN 1025-3) : 1PE 300
{7 HEM (DIN 1025-4) b IPE 330
e » IPE 360
= IC » IPE 400
» IPE 450
» IPE 500
» IPE 550
» IPE 600
Type/Material:
$235IR v]

Figure 130 Standard beam catalogue selection (2)

2 Choose the new orientation (if the 'retain fitting axis' checkbox is enabled, the component retains its

original orientation) and press 'OK":

Fixed point X

{Reference axis, previous beam|

O Top left O Top axis © Top right
O Left axis @ Centroid ) Right axis
) Bottom left ) Bottom axis ) Bottom right

[Reference axis, new beam|

O Top left ' Top axis © Top right
O Left axis @ Centroid ) Right axis
* Bottom left ) Bottom axis ) Bottom right

Rotation angle [degs
@ (e 9pe 180° 2700

[7 Retain fitting axis

[ o« ] [ concel |

Figure 131 Fixed point selection dialogue

Result:

Figure 132 Exchange result
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10.2 Add

b 4

Exchange ‘A”a?: Mov=+Rot

Figure 133 Add standard beam to beam

With this function, an already drawn profile can be exchanged for a different type. However, the

original one remains, making it easy to see the difference between the new and old profiles.

Examle

Figure 134 IPE 200 (DIN 1025-5) in HiCAD

2 Choose Further Functions=> Add and select the profile, the library will appear. The current profile is

indicated:

‘ Curve

3 straight

"

Extras ~

Settings

. 13

8 B
L

Find

|

All

TTASCW

ASTM A6 HD NG
IPE (BS)

UB (BS)

UBP (BS)

uc (8S)

1(DIN 1025-1)
[7] HEB (DIN 1025-2)
[T] HEA (DIN 1025-3)
HEM (DIN 1025-4)
IPE

IPE 200 - 523518

B sie
» IPESD
P IPE 100
» IPE120
b IPE 140
b IPE160
b IPE180
» IPE200
» IPE220
b IPE 240
» IPE 270
» IPE 300
b IPE330
b IPE360
b IPE400
P IPE450
b IPE 500
P IPE 550
b IPE600

Type/Material:

[SZBS}R

Figure 135 Standard beam catalogue selection
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7 Select a different dimension, material or type:

™ e X
e x| - Al -
SRR B[ size
=] ASTM A6 HD NG » PE80
=] IPE (BS) » {IPE 100
» IPE120
UB (BS)
Huees » IPE 140
=] usp Bs) » IPE 160
Juces) » IPE 180
» IPE 200
=11 @IN1025-1) » IPE 220
[=] HEB (DIN 1025-2) » IPE 240
=] HEA (DIN 1025-3) : :Eigg
[=] HEM (DIN 1025-4) » IPE330
e » IPE 360
ﬂ% » IPE 400
i ICL 1y e aso
» IPE 500
» IPE 550
» IPE 600
Type/Material:
S235R v]

Figure 136 Standard beam catalogue selection (2)

7 Choose the new orientation (if the 'retain fitting axis' checkbox is enabled, the component retains its

original orientation) and press 'OK":

Result:

Figure 137 Add beam to standard beam result
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10.3 Move + Rotate

: : CF & cune g
% % % & straight
'ﬁ Extras ~ Settjngs

Exchange Add =R

Figure 138 Move + Rotate beam

With this function, a shift and a rotation can be performed on a profile in one operation. A significant
difference from other movements and rotations in HiCAD is that no values are requested here, only

points. This allows for a complex movement and shift to be easily executed.
Selection:
7 Select the rofile to be edited
> Fixation, or rotation point
2 Starting point of the movement
> Ending point of the movemen

Example:

Figure 139 Move + Rotate example
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Should external references be activated for the operation? This means that a trim to part is recon-

sidered after the move + rotate operation.

=

\‘\"I) Should external references be temp. activated ?

Cancel

Figure 140 External reference activation message

Result:

@7

0  s

=

3

Figure 141 Move + Rotate result

Please note:

= The question 'Should external references be temporarily activated' recalculates the

trim operations at the bottom left and top right. However, it should no longer notch on

the horizontal beam but on the vertical one. This needs to be manually corrected.
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10.4 Curve / Straighten

% i3 ¥ #

Exchange Add Mov+Rot Curve
- -

&

Straight

4=
Coating Extras
- -

Settings
-

Further functions

Figure 142 Further functions — Curve/straighten
With this functions it is possible to add a radius to an already drawn profile or to remove the radius.
Example:

7 Select the Curve function and choose the radius settings:

Curve X
© Radius 3000
I Rise 100
[Radius| Plane
© Beam axis
©\Web
© Internal edge
) Flange
O External edge
With cut
[ OK } [ Cancel }

Figure 143 Curve parameters dialogue

Result:

Figure 144 Curved profile
2 Unbend: Select the Straight function.

Result:

Figure 145 Unbended profile

84 UNLIMITED PERFORMANCE



Please note:

= Profiles may not be displayed with a ‘smooth' radius. This is due to the approximated

representation of certain representation types.

= Approximation settings can be changed via Right-click in the graphic screen ->

Properties -> Surface approximation

= Polygon points for 3-D quadrant' is 6 since HiCAD 2014.
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11Excersises
11.1 Exercise 1

In this exercise, you be drawing your first profiles using the HiICAD profile construction / steel con-

struction module. You will go over the 3 methods that the beam function has to offer. If you haven't
started yet, here's a brief recap:

7 Start HICAD

After startup, the HiCAD Start Centre will appear. Here, you can choose your initial actions in HiCAD.

This step is not mandatory; you can also disable the HICAD Start Centre and manually select your
first actions in HiCAD.

[® HICAD Start Center

o

— New - Open drawing

) ) e | ] 5 )

Adtivate project [No -] | ‘ Adtivate project: (N0 -]

ArREEEEE
HeEREERRE

™ 2D_OEFENING_O01 ™ 2D_OEFENING_02 ™ 2D OEFENING_10 ™ 502

Switch Start Centre display off

Figure 146 HiCAD Start Center
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> Modify the settings in the HICAD Start Centre and click OK. HiCAD will now perform the following actions

for you:

B Create a Main Assembly

Activate the Steel Engineering ribbon
Create a processing plane in the X/Y-plane

Activate the Top view

Set the display to Glass Model

These settings can be changed aftwards when you're modelling.

[—
[—

.1.1 Beam via Insertion perpendicular to processing plane
Place a cuboid Length (x): 1000 Width (y): 1000 Height (z): 100 using the Primitive function
3-D Standard > New > Primitive

Start the beam function: Steel Engineering > New > Beam

VIV

Select the first insertion method: “insertion perpendicular to processing plane”

1 Insertion perpendicular to processing plane]

Figure 147 Insertion perpendicular to processing plane

7 Select a insertion point by clicking on the top corner of the cuboid

Ll

7 Select an IPE 200 from the cataloge using the square book button -

7 Set the length to 1000

— Source
- Cross section

| 1pE 200 - |
M
I\

— Parameters

Length: 1000 s
Select from catalogue

Fitting depth: 0 T P—

Figure 148 Standard part catalogue selection
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7 Give in the correct reference point:

Select fitting point

Figure 149 Reference point selection in insert beam dialogue
7 And click on Apply or press MMB.

2 Do this for all 4 corners resulting in this model:

Figure 150 Inserted beams
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11.1.2 Beam via Insertion via 2 points

7 Continue with the model by selecting the insertion via 2 point in the beam function.

- Fitting

| Insertion via 2 pc:ints]

Figure 151 Standard beam insertion via 2 points

2> Now we will place 4 beams on top of the 4 pillars using the same IPE 200 profile.
7 This can be done by selecting each corner point of the pillars.

2 Make sure to select the correct rotation and reference point.

™ Beam X
— Fitting
[ Point |
[ point |
Rotaton:
[[] Insertion in plane i) @
Distance to insertion plane:
—Source
— Cross section
[1pE 200 -
- D
o o
- point
Sel e
Q Select fitting point |
— General
[ Referenced BOM-relevant

Apply immediatety []
[ ox ][ concel ][ aepy |

Figure 152 Beam insertion via 2 points
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7 Do this for all 4 corners resulting in this model:

Figure 153 Exercise 1 after beam insertions
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11.1.3 Beam via Insertion along guideline

7 Continue with the model by selecting the along guideline in the beam function.

e

7
Select gu:.r['n‘{L Insertion along 'E!"-'idE“ﬂE]

Figure 154 Insert beam along guideline

2 Afther this select the New sketch in plane button

- Fitting
| Select guideline | E

Delete sketch after creation

Mew sketch in plane

R

Figure 155 create new sketch for guideline

7 Place the processing plain on top op the drawn beams.

Figure 156 Inserted processing plane for sketch

yar=:

Offset | Take
- D... -

7 Select the take over button edge button B

2 Sketch > Derive > Take Over edges
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7 And select the 3 longe edges of the beams,Press MMB to confirm the selection.

7 Follow this by clicking on Apply sketch.

M Process sketch *

| Applysketch | | Cancel

Figure 157 Sketch processing dialogue
7 Select the correct reference point and click on apply or MMB to confirm.

> Those steps should result in the following model:

Figure 158 Resulting model exercise

. The exercise is finished
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11.2 Exercise 2

In this exercise, you will be repeating the functions you have learned in excersise 1. You will be using

the HICAD profile construction / steel construction module.

7 Startanew drawing with settings: Main Assembly, Steel Engineering ribbon, Processing plane in the X/Y-

plane, Top view, Glass Model.

p 4

Beam
7 Clickon ¥ and search for IPE 200 — S235JRG2 in the catalogue:
@] |%| Select from catalogue

— Cross section

[IPE 200

Figure 159 Select standard beam from catalogue

7 Next, choose the option "Insertion via 2 points":

- Fitting

Figure 160 Insert beam via 2 points

2 Draw the following construction:

1000

Figure 161 resulting model exercise 2

Tips:

= Draw clockwise.

= Interchange the "Reference point" (Center of Gravity — Axis Left) while placing the
profiles to ensure proper alignment of the profiles.

' ' The exercise is finished
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11.3 Exercise 3

In this exercise, you will be editing your first profiles using the HICAD Steel Engineering module.

2 Startanew drawing with settings: Main Assembly, Steel Engineering ribbon, Standard Axonometric view,
Shaded with edges

g
Beam

7 Usethe function ¥ and select the IPE 200 — S235JRG2 profile via the catalogue.

7 Choose for the option ‘insertion via 2 points’:

- Fitting

Figure 162 Insert beam via 2 points

> And create the following construction:

2000

1000

Figure 163 Untrimmed beams
> Then, modify using the 'Trim-Edge' functions:

2000

1000

Figure 164 Trimmed beams
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7 And then, modify using the "Trim-mitre' functions:

2000

1000

Figure 165 Mitred beams

95

" The exercise is finished
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11.4 Exercise 4

In this exercise, you will be swapping the beam axis using the HICAD Steel Engineering module.

2 Startanew drawing with settings: Main Assembly, Steel Engineering ribbon, Processing plane in the X/Y-

plane, Top view, Glass Model.

g
Beam

7 Usethe function ¥ and select the IPE 200 — S235JRG2 profile via the cataloge.

2 Choose for the option ‘insertion via 2 points’:

Figure 166 Insert beam via 2 points

- Fitting

7 Create the following construction:

2000

Y

)

0

000

Figure 167 Steel frame

Tips:

= Draw clockwise.

= Interchange the "Reference point" (Center of Gravity — Axis Left) while placing the

profiles to ensure proper alignment of the profiles.

= Always change the 'Beam fitting point' only AFTER the profile has been drawn!

' ) The exercise is finished

96  UNLIMITED PERFORMANCE



97  UNLIMITED PERFORMANCE



11.5 Exercise 5

7 Startanew drawing with settings: Main Assembly, Steel Engineering ribbon, Processing plane in the X/Y-

plane, Top view, Glass Model.

7 Create a 3-D sketch with the following function:

‘_..-” Drawing 3-D Standard Sheet Metal St

H ul A

Sketch| 3-D ProcPlane | Point Line Rectangle C
¥ |Sketch'¥ v v v v

l MNew

Views ﬁ Create new 3-D sketch, as main part (3-D)
—

Figure 168 Create new 3-D sketch in Sketch ribbon

7 Draw one sketch line of 2000 mm in the positive X direction (axis):

¥

Beam

7 Usethefunction ¥ and select the IPE 200 — S235JRG2 profile via the cataloge.

2 Choose for the option ‘insertion along guideline’:

— Fitting

A

[ Select guidelq \ ] Ey

Delete sketch after cre[lnsertion along guideline) @

Figure 169 Insert beam along guideline

7 Select the sketchline you've drawn (and confirm with MMB of apply):
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1000
<l
<||
1000

==

||

2000

Figure 170 Example sketch

M Beam

- Fitting
[ Guigeline ]
V] Delete sketch after creation [z

~ Source -
—Cross. sem B —
[1pE 200 - @&
Rotaton:

= point

— General
[ Referenced [V] BOM-relevant

Apply immediately [
[ o [ cancel |[ ooy |

Figure 171 Resulting steel construction

This function allows you to create a profile from a line (this line can have any shape and length in
the X, Y, or Z direction).

> Then, choose the option 'Insertion via 2 points:

- Fitting

I Zm=

Figure 172 Insert beam via 2 points

7 And finish the construction like this:
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2000

i

¥

1000

Figure 173 Finished steel frame

" The exercise is finished
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11.6 Exercise 6

In this exercise, you will create profiles into the 3D model using a processing plane.

2 Start a new drawing with settings: Main Assembly, Steel Engineering ribbon, No processing, Standard

axonometric view, Shaded with edges.

2 Draw a “Solid Primitive” (3-D standard) of 2000x1000x1000mm:

Figure 174 Solid primitive in layer 40

7 Create a “orocessing plane” on top of the Solid Primitive

1000

Figure 175 Insert processing plane on solid primitive surface
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A
Beam

2 Usethefunction ¥ and select the IPE 200 — S235JRG2 profile via the cataloge.

7 Choose for the option ‘insertion via 2 points’:

- Fitting

Figure 176 Insert beam via 2 points

2 Create the profiles in the processing plane (please pay attention to the position of the profiles):

ZT

Figure 177 Beams inserted in processing plane

7 Ensure that the profiles connect to each other using the mitre:

‘» ‘»i/ X 4
} Vf L J QD 2
Edge Outer Surface M|tre- Part 2-D | Len

I} line

Trim

B pitre cut (3-D 5B)

AL

Figure 178 Steel engineering ribbon — Mitre cut
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T

Figure 179 Beams inserted in processing plane mitred

> Save this drawing for exercise 7.

TipS:

= draw clockwise and use the reference point Axis left

" The exercise is finished
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11.7 Exercise /

In this exercise, you will create profiles into the 3D model using a processing plane.
2 Usethe drawing of exercise 6.

7 Create a new processing plane on the bottom side of the “Solid Primitive” and create (or “Clone”) the

profiles:

Figure 180 Steel frame cloned over solid primitive

7 Save the drawing for exercise 8.

' ' The exercise is finished
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11.8 Exercise 8
In this exercise, you will create Steel Engineering profiles into the 3D model using various options.

2 Usethe drawing of exercise 7.

7 Place the vertical profiles in the various ways as shown below:

= <[ms x
‘ -~ Fitting ‘ -~ Fitting

i a! L a!

| | Point 5 | | Point

: [Point lf—: IPoint l
| Rostion QB €] | roton

| |
; | Insertion in plane (i) | [ ] Insertion in plane (i) @
| Distance to insertion plane: |0 - | Distance to insertion plane: |0 -

- Cross section - Cross section

[IPE 200 - S235JRG2

[IPE 200 - S235JRG2

- Parameters D - Parameters D
Length: 600 = Length: 600 -
‘ ™ geam X ‘ ™ Beam X
‘ - Fitting ‘ - Fitting
red =
| |
[ Point l [ Point l )
| Rotation ' Roation:
! [ ] Insertion in plane (i) I Insertion in plane (i) @
| |
; Distance to insertion plane: [0 - | Distance to insertion plane: | 200 -
! . P | -
A A
- Cross section — Cross section
|IPE 200 - S235/RG2 - | IPE 200 - S2351RG2 - |
— Parameters — Parameters
Length: 600 A Length: 600 A

iting depth iting depth:

Figure 181 Insert beam configuration dialogues
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- |'“

|!I lll‘ o

AIf

Figure 182 Steel frame

Tips:

always be the first one of the list):

ax|®

& & i [l @ | FE T3 §2

Designation

£ | - Cross section

Don't forget that the profile can always be modified after it is drawn by opening and

editing the feature. Activate the beam and double-click on the beam feature (this will

=* (2) - Insertion Position ---
> 3 (1) IPE 200

Q ' The exercise is finished
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Length:

Fitting depth:

point




11.9 Exercise 9
In this exercise, you will be modifying profiles using the function “Move + Rotate”.

2 Start a new drawing with settings: Main Assembly, Steel Engineering ribbon, No Processing, Standard

axonometric view, Shaded with edges.

¥

Beam
7 Usethe function ¥ and select the IPE 200 — S235JRG2 profile via the cataloge.

2 Create the following construction:

2000

1000

Figure 183 Steel frame dimensioned

7 Change the model as you have drawn above to the model shown below

Figure 184 Steel frame after move + rotate
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Tips:

= Use the function “Move + Rotate to change the model.

v U Ex

Exchange Add § Mov+Rot fCurve Stralghtl:cnatlng Extras | Settings

- -

Further functions

s’ The exercise is finished
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11.10The (automatic) Bolting function

3-D Standard

:

weep v i l -"
rimitive ~
BoItScrew BOltl Weld

Suk
ummy part ~ .

Standard Parts

— rywm
B o)

L

Figure 185 3-D standard ribbon — Insert new bolting

The automatic bolt connection function, also known as 'Bolting’, allows bolts, nuts, washers, and

holes to be placed in a single operation.

Figure 186 Bolting connection in two steel plates

Users who have access to the 'steel engineering' functionality (steel engineering suite premium) can
also use the 'bolting' button in the steel engineering toolbar. The principle is the same as bolting
from the 3-D Standard module, but the menu is adjusted so that users can quickly select certain
(German) standards. This will not be covered during the course, as we will be using 'Bolting' from

the 3D module since it is available to everyone and provides more functionality.

8 For

[Bomn Edge OQuter Si
\

'ﬂ?_J T

I & SE bolting (3-D SE)

Figure 187 Steel engineering ribbon — Insert SE bolting
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Example:

Rect.
> Draw 2 rectangular plates (7 )

Figure 188 Two steel plates

7 Usethe “Bolting” function:

3-D Standard
wveep v | ‘ vi
Boltmg

rimitive ~
BoItScrew Weld Sut

ummy part ~

Standard Parts

’ New bolting

L

Figure 189 3-D standard ribbon — Insert new bolting

The following menu will be shown for an explanation of this please read the online help
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https://help.isdgroup.com/help/1033/2024/hicad/hicad.html#../Subsystems/hicad3d/Content/3DNormteile/NormteileundVerschraubungen/Verschraubungen/3dverschreinst.htm

- Level of detail
) No detailing
() Exact detailing
@ Compressed
() Ref. BOM

Show b:ves

[[] Show standard part
Show axes

Show thread

- Grip length

@) Calculate

) Pick

() Through

- Bolt assig
O 1st part

@ Assembly (Active part)
@) Assembly (1st part
Oc di
) Uppermost level

— Auxiliary parts

) Sub-part

@ Parallel part

- Production

() Factory assembly

@) Site assembly

() On-site construction

- Fitting mode

(@ Prompt for processing plane
() Contact surface

() Active processing plane

[] Suppress window
ok [ cancel

Figure 190 Bolting settings

> After pressing OK, a processing plane has to be created:

&

Figure 191 Part selection in HiCAD
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7 Now you can create a bolting set:

Bolting R

‘@B Options [ Settings

<]

DIM EM IS0 4017

o o
o
4
=
ra -

4

DI EM IS0 7090

o O

DIr ER IS0 7090

0
4
=
=
=

[«

MR FRL 20272 m

DIM EM 20273 m

=

DM FM 20273 m

-

Jﬁﬁﬁ

DIR ER IS0 7090

o O

0[0[o/V HEIE0 1o

DIM EM I5C 7090

]
4

=

o
4

DIM EM [50 4032

O

DIN EM [50 4032

o
Ll

]
e

Cancel

Figure 192 Bolting configuration dialogue

7 Press OK and select the first plate:

Figure 193 Part selection in HiCAD
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7 Then select the second plate:

Figure 194 Part selection in HiCAD
2 Confirm the selection with the middle mouse button.

7 Place the bolt connection on the plates (You can wuse a circular or linear pattern):

Linear

I@j i |2 LI iy |2 LI e |1 ;”150 dy: |1 vHSD

Figure 195 Bolting insertion

7> The bolting connection is now completed:

Figure 196 Resulting bolt connection
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7 For modifications, right-click on one of the bolts and choose one of the following options:

Boltings

Options

Extended selection
Visualisation

¥ Hide

New

New

Apply standard
Fasteners

Shaft elements
M0 § 8 0
Edit

Standard/Size

g

Bolt length
Position / Grid
Representation
Delete

Update

Break up bores

"t

5 Assign parts

PN W

Assigned parts
Others
HELIOS »

{ ',= Part attributes

a Context menu for 3-D bolting (3-D)

Properties »

Figure 197 Bolting context menu

£ & We

Weld SubtTra Sub

-

«rew |Bolting
- -

Stan Boltings
Edit

I
Copy
* Delete

Part assignment

i‘D Check
i@ Mew, manually

|i; Mew, automatically m

Figure 198 Sub-menu of insert new bolting
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11.11 Exercise 10

In this exercise, you will create Steel Engineering profiles and plates and connect them with the
automatic bolt connection. Users with access to the steel construction module may also use the

automatic connections (civil engineering functions).

7 Create the following model according to the recommended approach as given below:

150 4032-M12-10

SO 4017-M12x40-8.8
Grid=75%x65

Figure 199 Steel frame with annotations and dimensioning
Recommended approach:

> Draw the four outer profiles in one plane (IPE 200 DIN EN 1025).
Tip: Start drawing in the world X-Z plane!

7 Divide one of the long beams in half (divide).

7 Place end plates.

2 Place 1 (or 2) bolt connections.

7 Model the remaining bolt connections by copying an existing 'bolting'.

> Assign the plates to the copied bolt connections using 'assign parts'. Also, test the 'assign bolt auto-
matically' function from the bolting submenu in the 3-D standard ribbon.

2 Create a 'sheet’ with an axonometric view and annotations as shown in the above image. Use 'Part an-

notation, with free text and leader line (3-D)' for annotations:
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R ey 2% I

1e || Individual

10 TEXT
Txt o &
Extras Dimension New Annot. | Lead

Delete

Tools Text

TEXT
‘-; Part annotation, with free text and leader line 3-0) I
k Ll

Figure 200 Insert and edit annotations

Tips:

 Annotation settings e S — —
& x| [westich  ~[[arial ~lmEs -]agfin <110 ] (—
[t = trotal quanty part: (1] [>= Ecan ][] [aweb partatbue) ()

EEmOEES 00

{Article number (Part attribute)} [N

Qty = {Total quantity (Part attribute)}

/{Length (Part attribute)} X {Width (Part attribute)}

The 'assigned parts' function (right-click on a component of the connection) allows

you to check which plates (or other solids) are assigned to a bolt connection. With

‘assign parts', you can make a new selection here.

Y
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11.12 Exercise 10-2

IPE 200 x 884

Figure 201 Steel frame detail view
Recommended approach:
2 Draw a reinforcement profile in the assembly. Use the 3D built-in option for this.

7 Notch the profile onto the other profiles using the ‘notch' function.

Steel Engineering Settings

Weight ion | Notch | Rep jon_|

' Bore out @ Radius
Lengtixchicie Fillet radius R |85
@ Automatically, on connecting beam Offset from web a5 |10

© Enter, with connecting beam
© Input, without connecting beam

Exact offset from flange aF |10

@ Double-sided One-sided Notch dimensions acc. to DAST:

A

Figure 202 Steel engineering settings — Notch tab

s The exercise is finished
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12 Extra exercises

With the knowledge you've acquired, you can try to create the following models according to your

own judgment:

12.1 Exercise 11-1

Figure 203 Steel frame of hollow profiles

7 Place the profiles

HQ 100x100x5 DIN EN 10210-2
L = 1000

Material = S235JRH

Qty = 12

7 Go to the sheet environment and try to place the same annotation as in the image above.Note: Use the

automatically filled part attributes for this!

. The exercise is finished

118  UNLIMITED PERFORMANCE




12.2 Exercise 11-2

Figure 204 Modified frame of hollow profiles

/|

HQ 100x100x5 DIN EN 10210-2
L =1000

Material = S235JRH

Qty =12

> Modify exercise 10-1 so that no additional features need to be added to the profiles.

Tips:
rectangular selections.

The exercise is finished

= Use functions like ‘'move parts = Move part, 2-D via 2 lines (3D)' and make use of
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12.3 Exercise 11-3

Figure 205 Weld seam dialogue

HQ 100x100x5 DIN EN 10210-2
L =1000
Material = S235JRH

Qty=8

BI 10
LXB = 100X90
Material = S235JRG2
Qty=8

HQ 100x100x5 DIN EN 10210-2
L =980

Material = S235JRH

Qty=4

Figure 206 Adjusted frame with annotations
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Figure 207 Close-up of weld seam
2 Now, place the end plates in the drawing, making sure there is still room to weld them securely.

> Finally, try placing a 'weld seam' on one of the end plates.

' / The exercise is finished
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12.4 Exercise 12-1 (change length)
Learning objectives:

B Adjusting profiles by specifying a new total length.

B Shortening or lengthening profiles by a specified value.

IPE 300-1421 ()

Figure 208 Frame of IPE profiles

Figure 209 Detail view of IPE profiles
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IPE 300-1421 |

)

1PE 300-3010 (1)

Figure 210 Steel frame with annotations
Recommended approach:

7 Draw the profiles as shown in the first image.

7 Extend the 2 vertical profiles by specifying a new total length (via the function in the ribbon, note that

the extension side cannot be influenced via the feature).

2 Extend the 2 vertical profiles by 10 mm at the top. This is intended for welding the profile, as seen in
detail X.

7 Save the drawing, we will continue with this in the next assignment. Users with access to the 'drawing
management' module may save the drawing in a HELIOS project using the function in the 'drawing
management' tab. This function also ensures that the product structure is saved and that all links for

new, modified, and deleted steel construction parts are generated.

<, The exercise is finished
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12.5 Exercise 12-2 (Trimming, Fitting of Plates, Steel Engineering Boltings)
Learning objectives:
B “Trimming” of profiles

B Using the automatic steel engineering connection “Purling joint, 2 plates with mitre cut acc. To
DAST IH (2201)”

Or “manual”, when you do not have access to the steel construction module. ‘1

B Change bolting connections.

IPE 300-1534 () X

IPE 300-3010 (jj)

100 |
oTe |
B .
TlHele |
3
Y Hele |
g '
1]

Figure 211 Steel frame with civil engineering connection 2201
Recommended approach:
> Trimthe 2 profiles at position 2 to the profiles at position 1.

7 Place the automatic connection from the "civil engineering functions" screen (on the right) with a plate
thickness of 20 mm, projection below of 130 mm, remaining projections of 20 mm, and a bolt diameter
of 16.

7 Right-click on the bolt connection for numerous options to edit it. When dealing with an automatic con-

nection, you can double-click on the feature.
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Tips:
= When the 2 profiles at position 2 are exchanged with another type or placed at a
- different an-gle, the 'update connections + variants in active parts' function can be

used to update auto-matic connections.

& & 2 &K

Edit Copy |(Update Del.

Variants

& The exercise is finished
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12.6 Exercise 12-3 (Excange beams — end plates — plate from sketch)
Learning objectives:

B Swap profiles with another type of profile
B End plate

B Plate from sketch

Figure 212 Detail of Steel engineering connection

Figure 213 Steel frame with annotations and detail
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Recommended approach:

7> Use the "exchange, with standard beam" function via the
right mouse button or the ribbon to swap the 2 vertical pro-
files with an HEA 260. Make sure the profiles align neatly with
the inclined profiles by choosing the correct fixation points
when swapping. They can also be adjusted afterward if
needed.

7 Placethe plates between the IPE and HEA beams (pos 2101)
using "rectangular plate." Position them relative to the IPE
with a 10 mm offset on all sides, a thickness of 20 mm, and

a reduction in the beam.

7 Extend the plate at the bottom to a total length of 640 mm.

Do this once with the right mouse button and once via the feature list (this requires a subsequent dis-

placement, for example, using 2 2D lines in the front view).

7 Add the plates at the bottom (pos. 2102) with an overhang of 50 mm on all sides and a thickness of 30

mm (without reducing the profile). This can also be done with an automatic connection (steel construc-

tion module), and holes or anchoring can be added directly:

! Fixed point &
—1Reference axis. orevious beam}—“~
(©) Top left @ Top axis (©) Top right
() Left axis (*) Centroid () Right axis
(") Bottom left (") Bottom axis (") Bottom right
~————{Reference axis. new beam—————————
() Top left © Top axis () Top right
() Left axis (~) Centroid () Right axis
(") Bottom left () Bottom axis () Bottom right

Rotation anale [deasl
@0 9% ©180 © 270

[7] Retain fitting axis

Figure 214 Fixed point dialogue

Figure 215 Steel engineering functions foot plates

> Next, draw the sketch shown below in the front view, and we will then convert it into a (haunched)

plate. You can take over the top line from the IPE profile:

280

500

Figure 216 Schematic visualisation of triangular plate
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> Finally, we place the plate that serves as the flange for the corner plate. The height is 684 mm, the length
is 150 mm, and the thickness is 20 mm. When placing a workplane on the underside of the corner plate

beforehand, the flange can be positioned correctly directly.

' / The exercise is finished
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13.1 Introduction

At the purchase of HiICAD, you have gained access to a specific library of standard components.
This library includes not only standard components such as hexagonbolts, nuts, etc. but also pro-
files. Perhaps you don't use certain standard components or feel the absence of some. The lack of

standard components may be due to a limited library of standard components.

13.2 Adding standard component with new parameters

When, for example, you need an ISO 4017 hexagon bolt with the dimensions M6x100, you won't
find it in HICAD. This is because ISD follows the ISO standard in such cases. That is, if an M6x100
is not part of the standard ISO norm, but is present in the Fabory catalog, it's not considered a bug

but rather a adherence to the standard. To gain access to this M6x100 bolt, we will use the CATE-

ditor.

Figure 217 Open CATeditor via settings

7 You can start the cateditor from HiCAD.

2 You can also find/start the CATeditor.exe in the C:\HiCAD\exe directory.

Programma's (2)
[ Catalogue Edito

[ W TR T T S T

S|

- oEEm
L@
Configuration E
CATEditor
Settings t
Colour settings »

Activate Start Centre |

Activate space mouse
GUI representation P
Plugins 3
Ribbon categories

Toolbars

Docking windows ~ »

CATEditor.exe
MFC-Application CATEditor

Catal Maker —— ii‘
% CatalogueMs Erl Catalogue Editor i . 2004

Figure 218 CATeditor from windows start and windows file explorer
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7 You'll find the following menu:

Ff] cATEditor

- - - .

File Edit Wiew Extras Helios Settings ?

T  ClaBRpHsccee/BeS 8

B[ Catalogues

- Air ducts

4® Beanngs

-4 Cyiinder

@ Factory standards
-4 Fasteners

-4 Materials

@ Piant Engineering

Q Processings, general
@ Semifinished products
4 Sheet toois

4 Steel Eng. Standard Parts

Entry

@ Air ducts

@ bearings

@ Cyinder

@ Factory standards
Q Fasteners

@ Materials

@ Piant Engineering

Q Processings, general
@ Semifinished products
@ Sheet tools

@ Steel Eng. Standard Parts

-4 Steel Engineering
@ System Sattings

@ Textures

|I| Ready

@ Steel Engineering

Figure 219 CATeditor

7 Now we're going to search the norm we want to change.

Ff) CATEditer - [DIN EN ISO 4017]

[ CAHICAD_2012\Kataloge |

File

Edit View Extras Helios

Settings 7

et EREEI R I

Figure 220 CATeditor hexagon head bolts
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-Q Factory standards El 449

EQ Fasteners = 4 450

- Botts+Screus 5 451

Q Anchor screws 6 =
[ Cheese-nead screws

Q Countersunk head bolts 7 433

-4 Hexagon head bolts L 3 454

B DIN 561 9 455

B DIN 6914 = 56

] __ g:: ;‘:ﬂ 11 457

-9 DIN 931 T1 (issued 1982) 12 438

.19 DIN 933 13 459

. E DIN 960 1 460

< E s

[0 DIN EN 143594 16 462

.23 DIN EN IS0 4014 17 463

-] DIN EN IS0 4016 18 464

-.[=5] DIN EN ISO 4017 19 465

-5 DIN EN IS0 4018 = o 266

pal 467

2 468

bz 463

24 470

25 471

26 472

27 473

1 [ T




7 You can change the name of the folders via "Change alias name". However, this is not changing the

name of the bolt or nut as it appears in the bill of materials. For that, adjustments need to be made in

other files.

" - —
Eﬂ CATEditor - [Hexagon head bolts] [ CAHICAD_2012\Kataloge ]
. .

File Edit View |Extras | Helios Settings ?

Figure 221 Change alias name in CATeditor

Enter alias name for Hexagon head bolts X Enter alias name for Hexagon head bolts X

Move catalogues

=4 Catalogues Change catalogue directory (only IS0
- @ Air ducts
@ ' u Sort values
@ Bearings
@ Cylinder ID values
B Factoys g b
E--@ Fastener
EI@ Catalogue r
..@,.:. Change alias name
o C
® CatalogueMaker
- @ C
Eltﬂl Link tables to standards
Provide license files
| DIESE EEDINEN|
E= DIN 7990 E=niNFN L

Entry

Alias name

I SECHSKANTSCHRAUBEN

Entry | SECHSKANTSCHRAUBEN

| Hexagon head bolts|

Alias name | Hexagon bolts

Cancel

to

Figure 222 Change alias name dialogue
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CATEditor - [ Catalogues\Fasteners\Bolts+Screws\Hexagon hea

File Edit View Extras HELIOS Settings ? ISD
| hexagon v | o AR )
=@ Fasteners & Entry |
=@ General gedinetry EIASTM A193M Hex Bolts
=@ Studs EIASTM A193 Heavy Hex...
=@ Spring EIASTM A307 Heavy Hex...
=@ Spring connector EIASTM A325M Hex Bolts
i@ Nuts ESASTM A325 Heavy Hex .
=@ Rivets EIASTM A354 Heavy Hex...
i--@ Feather keys EIASTM A354 Hex Bolts
&--@ Shim rings ASTM A449 Heavy Hex...
. EIASTM A449 Heavy Hex. ..
7 ﬁ_.i“;ﬁﬁ;‘f“;irews FIASTM A449 Hex Bolts
2@ Tapping screws EIASTM A449Hex Cap S...
3@ Pan head screws ESASTM A449 Hex Flang...
EIASTM A490 Heavy Hex...

E
B
E
B
=@ T-head bolts
E
B
B
E
B

=BV} Hexagon bolts

--------- ASTM A193M Hex t
--------- ASTM A193 Heavy
ASTM A307 Heavy
--------- ASTM A325M Hex t
--------- ASTM A325 Heavy
ASTM A354 Heavy
ASTM A354 Hex Bc
--------- ASTM A449 Heavy

TR A A AN lnmen.

ESASTM F593 Heavy Hex...
ETASTM F593 Heavy Hex...
=ASTM F593 Hex Bolts
=IASTM F593 Hex Cap S...
=IDIN 561

BEDIN 6914

=IDIN 7990

=IDIN 931

BEIDIN 931 T1 (issued 198...
BEDIN 933

BEIDIN 960

B=DIN 961

E=IDIN EN 14399-10

=IDIN EN 14399-3

=IDIN EN 14399-4

=IDIN EN 1665

=IDIN EN IS0 4014

E=IDIN EN ISO 4016

Figure 223 Result of alias name change in CATeditor

7> Thisis purely a menu/folder name adjustment. The name that appears on the bill of materials is adjusted

in the catalog. There are some IPT files in the catalog that we are allowed to modify to some extent.
The catalog is usually located on a network drive, e.g., H:\cataloge.

7 Now, if we call the part attributes of a bolt (type 4017) in HICAD, it shows Hexagon bolts.

A ™

| ‘ I ¢ Hexagon bolts :

Figure 224 Result of alias name change in HiCAD

132 UNLIMITED PERFORMANCE



7 Now that the name has been adjusted to your preference, we can expand or block standard parts. Here's
an example of an M6 bolt with a length of 120 mm. M6x60 is usually the last option. In this example,

M6x100 is also visible (self-created).

69 506/ » 150 4017-M6x35-10.9 MBx35 109 109 Ma

70 507 » 150 4017 -Méx40-10.9 MGx40 109 109 Ma

il 508 3 150 4017-M6x45-10.9 G345 109 109 ME

72 509 » 150 4017 -M6x50-105 MG:50 109 109 Mo

73 510 » 150 4017 -MBx55-109 M55 109 109

T '_1'_1‘.--m-mm
75 512 150 4017-M&:12-10.9 MEx12 109

Figure 225 Single record in catalogue table

7 To get an Mex120, click once on, in this case, the line number. Then, right mouse button (RMB) and

choose “Copy”:

73 510 3 IS0 4017 -PG55-10
b 5 -1-1 TS0 AN T - hAR~RN-1
7 Copy h Ctrl+C

7 Inzert Ctrl+V

7 Delete Del

7 Mew record

7 Molota rocned

Figure 226 Copy entry in CATeditor table

> Scroll all the way down in the list and use RMB on the empty line and use “Insert”:

L3321 P 0 [ 13T Sl
2352 2352 [+ 150 401
P Insert h Chrl+V
Mew record

Figure 227 Insert entry in CATeditor table

7 At the last number in the table, right-click and select 'Paste’.

Figure 228 Paste new entry in CATeditor table

7 You now see a high id appears with an asterisk (*) behind it. This protects your madifications in the

catalog against future updates to this catalog when HICAD is updated.

g71| 103500671) * b [ISO4017M E4120109 ME#120  [109 109 M B 3 1 1200, . 1089 10

Figure 229 Pasted entry
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!ﬁ] CATEditor - [DIN ENISO 4017] [ CAHICAD_2014'\Kataloge | *
¢ File Edit View Extras HELIOS Seftings 7 ISD

| lm|-ﬂlm|qﬂ|““|‘i"l‘
—E@Catabgue.s |
., N —

Figure 230 Save changes in catalogue table

7 After clicking save, the bolt is saved in the catalog, and the overview is sorted.

» 150 4017-M6Ex40-10.9 MG 0 109 109 ME
» IS0 4017-Mox45-10.9 Mbxd 5 109 109 Ma
» IS0 4017-M6x50-10.9 ME50 109 109 Ma
> 150 4017-MB6x55-10.9 MBx55 109 109 5]
> 150 4017-M6:60-10.9 109 109

|-mm-mm
» 150 4017-M8x12-10.9 MEx12

Figure 231 New entry sorted in catalogue table

> f you do not want engineers to be able to select the M6x60 bolt, you can prevent this by setting the the
bolt as ‘Deleted’.

o Fo s s e s aus
71 508 b IS0 4017-MBx45-109 MBxds 109
72 509 P IS0 4017-MBx50-10.9 Mexs0 109
73 510 b 150 4017-M6xS5-10.9 MBx55 109
74 511 w | 150 4017-MBx60-10.9 MexG0 109
75 2353 Unavailable  [017-M6x100-10.9 MB100 109
76 512 P Manseries g ex2.100 MBd2 109
el [+ Sub-row

77 513 017-M8:16-10.9 M6 109

Figure 232 Series selection in catalogue table

> By double-clicking on the blue triangle in this row, we can now select "Deleted." Now, Engineers can no
longer use this bolt in HICAD.

1SO 4017-M6x100-10.9 | = |
I E] . [ El
£ @ Bolts +5crews (GEW LN -
@ Anchor sarews ] pms 25
@ Cheese head screns b us -
@ Countersunk head bols b me s
1@ Hexagon head bolts » s " L
E|
DIN 561 b e s
¥ o 6914 I
DIN 7350 b s 50
DIN 831 || me 12
DIN 931 T1 (ssued 1982)|~ | | » M6 15
DN 933 & 20
DIN 950 b Mg 25
DIN 961 b M 30
DIN EN 14399-3 b ME 35
DIN EN 143994 b ME %0
DIN EN 1665 b M5 45
DIN EN 150 4014 L ms 50
DIN EN 150 4016 » Me 55
DIN EN 150 4017 » s 100
55 DIN EN 150 4018 b va . L
DIN EN 150 8676 ™ 5
DIN EN 150 8765 » Ve o,
- Fitting screw » ve s i
1@ Square head bolts
(- T-head bolts - TypeMaterial
L E—Tr— N T ~I
=

Figure 233 Result of new entry in HiCAD
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13.3 Change the designations

Now that we know how to customize the menu names and create our own standard parts, we can

assign article numbers to these standard parts.

It is of GREAT importance to ensure that all descriptions are as we want them to be. This applies,

for example, to profiles.

Part name |4-614.34335 BOM-relevant 2

Article number [HQ 40x40x2.5 DIN EN 10210-2 Qy.perpart [1
Drawing No. I Unit of quantity Iﬁ
ltem No. Text | temmo. o
Ceating, internal l— Coating, external l—
Weight IW Surface l—ﬂ}ﬁ
wian [ Quanity1 [ 0000
Length lm Guantity 2 IW
Height [ quantitya | 0000
Anglebotomfieft-xz [ 0.000 Anglebotiornright -3z [ 0.000
Anglebotiomet-vZ [ 0000 Anglebotiomnright-vz [ 0.000
Dimension 1 l—
Substance/Material |5235JRH
Type of use I _I
Dresignation 1 I
Designation 2 | 1x HQ 40x40x2.5 BN RIZALRA 3534 328 S235.RH
Comment |
Systern notes |
Part type |Hollow profiles
Apply changes Cancel |

Figure 234 Part attribute dialogue

You probably don't want to see the text DIN EN 10210-2 here. You can remove this text via the

CATeditor.

332 219 » HO 260x260x12 DIM EM 10210-2 HO 260x260:12 538510
433 220 » HO 260x260:12.5 DIM EN 10210-2 HO 260x260x12.5 538510
331 221 P HO 2E0x260:16 DIN EN 10210-2 Hi) 260260+15 535510

: 335 222 » HE 400x400:10 DIM EM 10210-2 HO 400x400<10 538510

| 336 223 » HO 400x400:12 DIM EN 10210-2 HO 400x400:12 538510

| 7 4 P HO 400x400:12.5 DIN EN 102102 HO 400x4004125  5355)0

- 338 225 » HE 400x400«16 DIM EM 10210-2 HO 400x400<16 538510
739 226 b HO 400x400%20 DIN EN 10210-2 Hi 400400x20 535840
340[ 103500340 P HO 505045 DN EN 10210-2 0 50:50:46 5238IRG2

Figure 235 Entry to be changed in catalogue table

Tips:
= Copy existing profiles and modify the copies!! You can see the text DIN EN 10210-2

on the bottom line. Once the copy is made, you can remove the text DIN EN 10210-2.
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=

16 16

P e Y e e e e e

HO 50:50:5 DIM EN 10210-2 HG 50x50:

17 103500340 = HO 50:50:6 HO 50x50:
18 17 HO 50506 DIM EN 10210-2 HE 50x50:
19 18 i HO 5045063 DIM EM 10210-2 HO 50x50:
20 13 HO B0x60:2.5 DIM EM 10210-2 HO BO0xE0:
21 20 HO E0x60:3 DIM EMN 10210-2 HO BO0xE0:

Figure 236 Deleted and and adjusted entries in catalogue table
If the CATeditor finds a similar type somewhere, you will be alerted with a green bar.

When saving the modified profile, a warning will appear that the profile already exists. This is graph-
ically indicated by a green bar over the duplicate line. Delete the unnecessary box (as in this exam-

ple). Then save again, and the green overlay will disappear..
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14 Create own profiles

(Create own profiles)

In this chapter, we will explain how to create a custom profile that is not included in the standard
catalogue. If certain extrusion profiles or other profiles are frequently used, one can choose to draw
a cross-section to extrude it as a solid model. The alternative, which naturally saves time, is to add

these profiles to the "user catalogue."

With the latter option, the working method of which is described below, HICAD recognizes the com-
ponent as a profile with all its associated benefits. Simple and exact representations, cutting angles,

lengths, and weight are automatically calculated, and so on.

/ /’/ /ff
/ 4

Figure 237 C-Profiles exact and simpified

14.1 Creating 2D Part Structure

2 Create a new 2D part and name it according to the profile it will become (such as IPE200 or HEA180).
7 Beneath this new 2D part, two sub-parts should be added.
P> These sub-parts are always named SIMPLE and EXACT.

See the image below for the correct structure:

2D-Part structure nx
o o D fehEhifex o
Designation Ite... Comment
T DRAWING1
fel 2-D Model
P be] View 1
4 {.] NAME OF PROFILE
be] EXACT
e | SIMPLE

Figure 238 Insert new 2D part and 2D part structure
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14.2 Drawing cross-section (EXACT)

7 Use the 2D Geometry Ribbon to draw the cross-section of the profile in the EXACT section

for example:

2D-Part structure ax

(D 4 N = % = B:: B
B o 3 [ | 3% ¥ &5 3 ¢ o

Designation Ite... Comment
™7 DRAWING1
s ] 2-D Model
P Ee] View 1
4 & | NAME OF PROFILE
M Exact

ke | SIMPLE

Figure 239 2D part structure and exact cross-section of C-Profile

40

A
20

14.3 Positioning of the cross-section (EXACT)

When creating a custom profile, the center of gravity must be located ON the origin. The exact

representation in the example above is drawn relative to the absolute origin point. Due to the cutout
on the right side, the center of gravity is slightly off-center.

> To align it correctly, select the Move function in the 2D Part ribbon. Pick up the component using the

"Centroid" option (the center of gravity of the geometry) and place it on the absolute origin.

40

- - - -

Transform O =
Figure 240 Move part, surface centroid point option

14.4 Drawing cross-section (SIMPLE)

40

20

40

& A5

20 _

In the SIMPLE part, a cross-section must be drawn, which will be represented as a profile with the

‘simple representation” setting. This is done to reduce the data size of the drawing. The level of

simplification is up to the drafter: (the pink lines in the image represent the simplified cross-section

in the "SIMPLE" part.)
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2D-Part structure X

oA SRELBGER © e 40

Designation Ite... Comment 1
7 DRAWING1 I 'J [
2] 2-D Model
Pk View 1
4 {1 NAME OF PROFILE
M exact
™ sivpLE

40

Figure 241 2D part structure and simple cross-section of C-profile

14.5 Assign attributes

> First, select the Steelengineering Ribbon. In this Ribbon, within the submenu of the Settings button,

choose the "Assign attributes" function:

<7 L "~ | Series cross-sections
Exchange Add Mov+Rot Curve Straight Coating Extras | Settings %Assign attributes
b w hd g g a %
-
Further functions _i‘ Save as catalogue part

Figure 242 Further functions and Assign attributes in Extra’s sub-menu

> Now, choose either the EXACT part or the SIMPLE part, but never the parent part!

2D-Part structure ax

P s LB[EHEHEX &

Designation Ite... Comment
] DRAWING1
| 2-D Model
P bl View 1
4 T NEmEeRRROELE_
M exact
M sivpLE

Figure 243 2D part structure — parts to assign attributes to

7 Inthe following menus, we can assign material and give in all attribute values ourselves:
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B | Materials X =
—Part
] A -]
_ Part name: | SIMPLE ] BOM-relevant:
(0 Materfals ) Materials | Aticle number: | Name of profile | ay.perpart[1 -]
@ User material @ Gteg| 1 be-[ ]
@ Cast iron fem number
@ Light metal wi[s0 -] Hegnt[0 ]
@ Fine steel Weight per length: Surface per length: :]
@ Plastics Commercial weight per ler -
@ Glass - .
@ Wood Substance/Material: A6 Density: | 7.85
@ Stone types Designation 1: \
@ Appendix Designation 2: \
Tekeningnummer: | |
System notes: | ]
Part type: |
[ Include subordinate o ]
o || ol

Figure 244 Material catalogue and part attributes

7 Inthe part structure, we can now see both sub-components changed in name.

14.6 Save as catalogue part

7 In the same submenu as the button from the previous step, we now select: "Save as catalog part".

2

v b4 v

Further functions

ﬁ i] Series cross-sections

Exchange Add Mov+Rot Curve Straight Coating Extras | Settings i/tlAsmgn attributes
g

a Save as catalogue [:?rt

g

Figure 245 Further functions and Save as catalogue part in Extra’s sub-menu

7 Now select the parent part:

2D-Part structure ox
o o 3 DOy §E 8% 85 9 X £07
Designation Ite... Comment
] DRAWING1
] 2-D Model
P gl View 1

Figure 246 2D part structure — part to save in catalogue

Now a few questions will follow:

4 & ] NAME OF PROFILE

C
IMPL]

Where do we store the geometry: Select a folder (create your own folder)

In which company specific catalogue will the profile be placed: Choose Isd Example.
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Map selecteren

File directory:

~ Werksnormen
| Baureihen
| Beplating
_ BIM
| Elementverlegung
| Extruded fenders

| Formwerkzeuge

| Gewoelbte Boeden

VoV VY VY VY VY VYV Vv

| Glasklemmen

| Fittingen en onderdelen

Nieuw?[ map maken OK Annuleren

B Isd

Example X

=@ Series

-5

]
=)
e
)

=@ Extruded Fenders

@& Metal Engineering
@ Railing
@ Roof+Wall

-7 Glasprofiel

HEBT Profielen

---E2 IPET Profielen
-~ Isd Example

Isd Example Dcf

-~ Wandbeplating

@ Roof wall facade

oK Cancel

Figure 247 Save part in catalogue

>f necessary, change the name of the files. (in this case we do not do this)

7 Havea picture taken of the profile as a preview

Figure 248 Insert part in catalogue table

Insert in Iscl Example X
‘Status IMain series -
Bz [ NAME OF PROFILE
BEZEICHNUNG |
‘NAME I UserProfiles\NAME OF PROFILE.FGA

o B

ICON [ NAME OF PROFILE

DOKUKOPFID |

DOKREVID |-

il

BAUTEILKOPFID |

BAUTELLREVID |-

il

L] kg
> x | x “
\“_P‘) Create bitmap ? \“_?‘) Show metafile ? | lle EI
{ Yes ] { No ] { Cancel ] [ Yes } I No J { Cancel } —

Figure 249 Create bitmap messages
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14.7 Test the new profile

7 Open a new Drawing and go to the "Steel Engineering > New > Beam" button

P e
‘ - Fitting
M=
|
Il int &
| hotation Qe @
| [ Insertion in plane (i) @
Distance to insertion plane:
- Source
= Cross section
{H[A 200 b ]@
tenath
Fiting depth:
l ~ Reference point
e
— General
‘ | Referenced (V] BOM-relevant
Apply immediately (]
{ o o] [y

z

p 4 2

Beam|FromSkt Ref. Exp. Docu... Article...
hd b4 b4 h 4 b4 b4

New

Figure 250 Insert beam from catalogue

7 Goto “Select from catalogue” and select the profile from the ISD examples table:

7 Now draw a profile just as a standard profile is drawn.
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™ Isd Example

NAME OF PROFILE

X
= 9= Find - Al -
b &P Semi-finished products 2 Designation
4 &P Factory standards » HALFROND 76X19
b ISD_EXAMPLE
4 @ Series » NAME OF PROFILE
I éP Extruded Fenders » _FIG2D01
b &P Metal Engineering
I &P Railing
I &P Roof+Wall
=] Glasprofiel
j HEBT Profielen
j IPET Profielen
] Isd Example m
7:|j
:‘]

Figure 251 2D part structure — parts to assign attributes to

7 Switch between simple and exact representation and check the result.
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15 Steel engineering

The HiCAD steel engineering module provides users with the capability to automatically detail mod-
els created using the Profile Installation / Steel Engineering functions. This automatic detailing in-

cludes:

Position numbering

View generation

Dimensioning

Drawing generation (to detail or assembly drawings)
Bill of materials generation

Components that are NOT drawn using the Sheet Metal / Profile Installation / Steel Engineering
functions are limited in detailing! The goal is to draw components that can be drawn with these

functions to fully leverage the automation capabilities of HICAD Steel Engineering.

Because it is going to be highly automated, the input needs to be of high quality. This is what we
call the model. Below the steps that needs to be taken to come to a succesfull automatic generation

of production data are set out.

The maodel

(Created with Frofile installation / Sfeel enginsering functions)

Y
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The bills of matenals
(Quantity fist / Structure fist)
Cuantity list | Structure List
Tt Qty. Designation L [rm] W [rmm] Cut (Web) Cut (Flange) Material  Su [m?]
100 1 Woeezo0 1760.0 1000 — [ S235JRG2 14
10m 1 ' IPE 200 1000.0 1000 -1 I S235JRG2 0g
102 1 W 1PE 200 1000.0 1000 -1  — S235IR 08
103 2 B IPE 200 8700 1000 1 | S235)RG2 13
104 10 B B0 1000 2200 5235JRG2 0.4
10000 20 . 150 4017-M12x40-2.8 400
10001 20 ' 1503 4032-M12-10
10002 A W 150 7090-12-200 HY
T 47
Quantity list  Structure List
Level Item Qby. Designation L [mm] W [mm] Cut (Web) Cut (Flange)
a4l 1 1 Assembly IPE 200 1000.0 110.0
[ 101 1 IPE 200 10000 100.0 I I I I
m: 104 2 B0 1000 2200
Al 2 1 Assembly IPE 200 10000 1100
l' 2 102 1 IPE 200 10000 100.0 [-memmens 1 foemeemne| 1
m: 104 2 Bl10 1000 220.0
a 3 1 Fastners 18350 989.0
n2 10000 200 150 4017-M12:c40-8.8 400
n: 10001 20 150 4032-M12-10
' 2 10002 40 15O T090-12-200 HV
4 W 4 1 Assembly IPE 200 17600 1000
n: 100 1 IPE 200 1760.0 100.0 I ] I |
n: 104 2 B0 100.0 2200
4 B 5 2 Assembly IPE 200 8900 1000
| ¥ 103 2 IPE 200 B70.0 1000 [T 1 o] I
l' 2 104 4 Bl10 1000 2200
z
2]
The structure The position numbering
(part struclure based on production (atfribute assignment and deferming-
methods) Wion of main parts for assemblies)
3D-Part struciure ax 30-Pai Sirectine o x
£ o o I8 | F0 3% 35 30 S o] & o o 0% | §1 ¥y By §u S ol
Designation = 1. Comment Designation * L. Comment
T EXERCISEDS ] EXERCISEQY
4 %y Assembly Assembly 4 %% pssembly Assembly
4 %y Assembly IPE 200 Assembly 4 % Assembly IPE20D 1 Assembly
® el Plates X 1PE 200 101 |- Beams
® e Plates ® 80 04 Plates
X 1PE 200 I - Bearns ® s 104 Plates
4 %y Assembly IPE 200 Assernbly 4 % pccembly IPE200 2 Assembly
@0 Plates X 1PE 200 102 |- Baams
w0 Plates ® a0 104 Plates
X 1PE 200 I - Beams @0 104 Plates
B "y Fastners Assembly %5 Fastners 3 Assembly
4 ™y Assembly IPE 200 assembly 4 %y Assembly IPE200 4 assembly
L JRL Plates X 1ee 200 100 |- Beams
| IR Plates @0 104 Plates
p AL ] | - Beams @ s 104 Plates
4 %y Assembly IPE 200 assembly 4 %y Assembly IPE200 5 assembly
@0 Plates T 1Pe 200 103 I-Beams
® 80 Plates @ e 104 Plates
X 1pe 200 I - Beams @ s 104 Plates
4 %y Asserbly IPE 200 assembly 4 %y Assembly IPE 200 5 assernbly
. Bl10 Plates EIPE 200 103 | - Beams
@0 Plates @ sl 104 Plates
X 1pe 200 | - Beams ® a0 104 Plates




The derived drawings

(rmono’s i one sheet)

. xl - -
T m g i} =i
== | .- = 'i'
]

=
k=
B

.I;-I__[” ..

! !_l
bt

=
et
[
=
[
[

o]
-
i

CHTOTTT |
'-iA-—'—l-u:- e ]

Y

The End
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15.1 Structure
15.1.1 Part structure

In HICAD, it is possible to organize components within a structure. This structure can be used to
maintain an overview in a drawing. However, in steel construction, this structure takes on an addi-

tional meaning.

3D-Part structure a2 x
Po oo oR[feiEiEiEx o
Designation “ I.. Comment

1 Ex14
B !‘[j Main assembly Assembly
% IPE300 | - Beams
X IPE300 | - Beams
& IPE300 | - Beams
% IPE300 | - Beams
& IPE300 | - Beams
X IPE300 | - Beams
X IPE300 | - Beams
& IPE300 | - Beams
% IPE300 | - Beams
X IPE300 | - Beams
& IPE300 | - Beams
% IPE300 | - Beams
S
Figure 252 Example of a drawing without structure
3D-Part structure o x
O 4 3 BRIl Rl I L S o
¥ Designation Ite... Comment
0 x4
4 \U!ﬁ Main assembly Assembly
X pE300 | - Beams
X e300 | - Beams
X PE300 | - Beams
X pE300 | - Beams
4 p® Assembly IPE 300 Assembly
X IPE300 | - Beams
X pE300 | - Beams
X 1PE300 I - Beams
X IPE300 | - Beams
4 p®, Assembly IPE 300 Assembly
X e300 | - Beams
X 1PE300 | - Beams
J 1PE300 I - Beams
X IPE300 | - Beams N

Figure 253 Example of a drawing with structure
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The structure can be created using the functions: 3-D Standard > New > Assy. > Main assembly

Or 3-D Standard > New > Assy. in the 3D standard ribbon of HiCAD:

- = ==l k -
S |~ o = || ?
- Drawing |3-D Standard| Sheet Metal Steel Engineel Met:

W & J 0O W

|Assy.‘Extruded Revolved Sweep Primitive FromSkt Others Dependent

Akmbly New
;E, Assembly

!L“: Main assembly ’

Figure 254 3-D standard ribbon — insert Assembly and sub-menu
After creating these components, the structure can be established using drag-and-drop.

The structure of a drawing does not pertain to the geometry of the drawing. However, as mentioned
earlier, this structure is crucial for steel engineering. The position numbering and the eventual auto-

matic generation of the drawings are determined by this structure.

Tips:

= There is only one Main Assembly in each drawing, and there can be multiple

Assemblies in each drawing (sub-assemblies).

15.1.2 Main part of assembly

HICAD can generate detailed drawings from components drawn using the profile/steel engineering
functions. This can also been done for Assemblies. These Assemblies are typically referred to as
welding assemblies (marks) or mounting assemblies in steel engineering. The content of these as-

semblies corresponds to what is actually welded or assembled in practice.

HICAD can only generate a detailed drawing for an Assembly if there is a component in the compo-
sition that serves as the "assembly main part". These components can be identified by the following

symbol attached to the part:

=4

Aw

"Main part of assembly" is a property of a component and can be assigned to the part by right-

clicking on it and selecting the option (Into Assembly main part):
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Beam

Information  Plant Enginee P+ID .
Options

W & & o’ Extended selection
Rotate Mirror Param. ' Crossh. Point )

Clone Visualisation

New

e L3 SR A 1k 25 &

Insert

Sub-part >

Transform

et SR RWE WD
Others »

Change part

Clone
S=TAWOEN WO SF

P Others »
— & Into assembly main_part
N '} Subtraction

Y S s sS W e e

Standard Processings

e wee dwh R
Steel Engineering Processing

C a0 2520 0 3¢
Representation

Delete ID

Others

Form assembly

¥4 Analyze .
o T Exact<-> Simplified
Updat
peate P Axes+Texts ONJOFF
Part structure
SLLt Itemisation/Detailing
Move part s

it ltemise part

&: Subordinate to active part -
- % Automatic itemisation
@ ¢ Convert into main part
Derived drawing 3
Delete
t Others
. Break up sub-part levels — .
&5 o X 5]

™ Active part, without sub-parts

» Lock against processing »
% All sub-parts

? Part/Assembly structure »

E HELIOS »

Properties »

Figure 255 Beam context menu — Part/Assembly structure sub-menu

"Main part of assembly" has now been assigned to a component. This has the following conse-

quences:
Assembly drawings can automatically be generated by HiCAD

The component with the property "Main part of assembly" is used for the elaboration of the automatic

working drawing.

Tips:

= The creation of an assembly can also be done with multiple selections (Ctrl and/or

Shift) in the 3D part structure or the graphic window. Subsequently, right-click on the

selection:
= RMB in the 3D Part structure is shown on the left image below.

= RMB in the drawing area is shown on the right image below.
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Beams+Profiles

Transform

S=SRME s RRe

Clone
S<LEWEsWIVE
(::::; with sketch

LA A

o)

Steel Engincering Processing

AT TR I L, F&E2 L%

Others 3

-  E XA T LTS

P T T P LD :
:::; ' Representation

*
ﬁ Exact<-> Simplified

L

S Replace standard parts

g

a

F]

)

£

v

8

5

e 5
temisation/Detailing E o Ares=Texts ON/OFF

E_ I@ Itemise part ¥ Qthers

= [ £ o g

3 Others g 3 0. )

= wmxX L E .

§ ] o & r Form assembly

E |3

H Lock against processing 4l = Lock against process 'ng >
£ E

€ HELIOS 3l 3 HELIOS »
o -}
Properties > Properties 3

Important:
The part where the right-click is performed is now also automatically assigned

as "Main part of assembly"!

4 !f:; Assembly IPE 300 Assembly
2 IPE300 | - Beams
2 IPE300 | - Beams
& IPE 300 | - Beams
% 1PE300 | - Beams
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15.1.3 Assembly Points

When creating Assemblies, points are queried or created:

Figure 256 Assembly points on IPE profile

These points are called Assembly Points. They are created to allow the graphical selection of the

Assembly:

They can be turned on/off via right-click on the drawing area:

Drawing
New 3-D Main part

o/ EOW P

New 3-D Part, Additional (3-D)

iDL FF1T

New 2-D Part

L - Bha il -

Insert

10 JRE RS

Others 4
Insert sub-part

= T

Others >
Coordinate system

Lok

Others 4

Vi;ﬂalisation
G 1

Others »

Others
Bill of Materials (BOM)

Main scale

B £ %

Drawing attributes
HELIOS 14

Properties »

E Context menu for active drawing

Figure 257 Drawing context menu — Visualisation options
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15.2 Itemisation

Once a model is drawn, the next step is the positioning of the components. The positioning deter-
mines not only the numbering but also which parts are or are not identical to each other (identical

part recognition). This numbering can be configured as desired. For example:

3D-Part structure ax
P40 o DFET X &
~ Designation Ite.. Comment |=
T
4 ®y Main assembly Assembly
b %y Bolts&Nuts Assembly
4 % pssembly IPE 300 Assembly
4 weld seam
A \Weld seam
X 1pE300 1 - Beams
X 1PE 300 1- Beams
X e300 1-Beams ||
® 820 Plates
® Bz Plates
4 % assembly IPE 300 Assembly
4 weld seam
4 weld seam
X e300 1- Beams
X eE300 1 - Beams
X 1pE 200 1- Beams
® 20 Plates
® 0 Plates
4 % pssembly IPE 200 Assembly
A weld seam
A weld seam
B 10 200 1 - Beams
® sz Plates
® B2 Plates

Figure 258 3D Part structure and annotated model without item numbers

Item.

2 Now perform automatic itemisation ~ *

3D-Part structure ax
EEE R o
~ Designation Ite.. Comment [
™ ez
4 ®, Main assembly Assembly
Py BoltsaiNuts 7 Assembly
4 & pccembly IPE300 6 Assembly
A weld seam
A Weld seam
X 1pe300 104 1 Beams
X e300 104 |- Beams
X PE300 105 1-Beams
® 820 10 Plates
® ei20 110 Plates
4 % Assembly IPE300 6 Assembly
A weld seam
4 ield seam
X pE300 104 1-Beams
X 1PE 300 104 |- Beams
X IPE300 105 |- Beams
® s 110 Plates
® si20 110 Plates
4 %y Assembly IPE200 3 Assembly
A weld seam
A ield seam
X 1pE 200 101 1-Beams
@2 106 Plates
@2 106 Plates

Figure 259 3D Part structure and annotated model with item numbers

HiCAD has now identified the identical parts and assigned numbers based on these findings.
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IMPORTANT:

drawings.

= The numbers must be assigned; otherwise, HICAD cannot generate automatic

= The numbers must be assigned; otherwise, HiCAD cannot create an automatic bill of

materials.

= In case of geometric or attribute changes, parts are marked as invalid.

= This indicates that HiCAD cannot garantee that parts can still have the number they

had, ltem-isation MUST be perfomed again to kick off the identical part recognision

which is logical af-ter these changes. Example: The model is drawn and then

numbered:
3D-Part structure
& o I | FE 75 95§ S«
* Designation Ite..  Comment
™ ex_13
4 %, Main assembly Assembly
P %y Bolts&Nuts 7 Assembly
4 %y AssemblyIPE300 6 Assembly
A Weld seam
4 Weld seam
X 1pe 300 104 |- Beams
X 1PE 300 104 |-Beams
X pe300 105 | - Beams
® eiz0 10 Plates
® 20 110 Plates
4 % Assembly IPE300 6 Assembly
A Weld seam
4 Weld seam
X pe300 104 |- Beams
X pe 300 104 |-Beams
X PE300 105 | - Beams
® si20 110 Plates
@20 110 Plates

Figure 260 Two identical parts in steel construction

> Modify the geometry of the model:

103

—_

-105

Figure 261 Invalid item number after part change
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The numbers of the changed parts are marked as invalid now.

-105

4 9% Assembly IPE 300

O X 1pE 300

{035}
Figure 262 Invalid item number after part change (2)

6}

Assembly

| - Beams

Perform a new automatic itemisation, this will result as follows:

3D-Part structure

+

x

L o = 4 | 52 37 3

¥ Designation
9 ex 13
4 1% Main assembly
P *% Bolts&Nuts
4 %5 Assembly IPE 300
A Weld seam
A4 Wweld seam
% PE300
X 1PE 300
% IPE300
® el
® 20
4 1*®y Assembly IPE 300
4 Wweld seam
4 Weld seam
Y% IPE300
% 1PE 300
VX I1PE300
® el20
® sl20

104
104
105
110
110
8

112
104
111
110
110

Comment

Assembly
Assembly
Assembly

1 - Beams
| - Beams
| - Beams
Plates
Plates

Assembly

| - Beams
| - Beams
1- Beams
Plates

Plates

£t

103

110

Figure 263 Changed item numbers after new itemisation

The modified part comes back with a new number. If the modifications resulted in a geometry iden-

tical to another part that already had a number, the modified part would have received the same

number.
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15.2.1 ltemisation Parameters

The numbering scheme that HICAD adheres to can be configured. These configurations can be

changed during the process using the function:

- - -
Y = | T
o ARTEGE oS
Auto  Derive DetDrw BOM Object
Itemisation

Update

L
. with options
1.0

m Itemisation, individual parts
1.0

y'—:" Chan
ge parameters
i 4 R

Figure 264 Change parameters in sub-menu of automatic itemisation

The following menu appears:

™ ltemisation settings X

[ General |Partgroups [ Attributes ]

- Scope
®) All parts ) Only selected parts

| A | Sub-part level(s) o

Sub-parts only

— Numbering

Maode | By model drawings hd

Preserve existing numbers where possible
[ Reuse formerly assigned item numbers e

[ Generate item texts

— Basic distinguishing criteria
["] Article master
Geometry e
Boltings [ Weld seams
Production type of bores | Processing standard

Processing direction | Steel Engineering part properties
Powder marking lines

Powder marking lines and punch marks acc. to DSTV-NC export

@ oK | [ Cancel

Figure 265 ltemisation settings dialogue

The settings as depicted above are the most common configurations within the steel construction

industry.
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Explanation:

B (1) Specifies which parts should be numbered. Only selected parts with or without sub-parts, or all

parts in the drawing.

B (2) With "By model drawings," HiCAD searches for identical parts in the entire drawing. With "By
Assemblies," HICAD starts counting from scratch for each Assembly and level. "Preserve" tries to
retain the existing item numbers as much as possible. "Permission for Reuse" allows old item num-

bers to be reused if they are not currently in use. "Generate item text" provides the option to set and

apply item text to the desired parts.

B (3) Specifies the basic geometric differences with their associated additional options.

Under the "Part Groups" tab, a starting number and increment number can be set for each type of

part.
™ |temisation settings hed
( General || Part QVGUP§__E|Attribute5 l
[ (][] :
S
Assembly —
~ | Number assignment: Rule-compliant Start value: 1
Identical part search: Yes Increment: 1
Steel/Metal Engineering part
~ | Number assignment: Rule-compliant Start value: 100
Identical part search: Yes Increment: 1
Sheet Metal
~ | Number assignment: Rule-compliant Start value: 5000
Identical part search: Yes Increment: 1 o
Standard part |:|
v | Number assignment: Rule-compliant Start value: 10000 |J
Identical part search: Yes Increment: 1
General part
~ | Number assignment: Rule-compliant Start value: 1000
Identical part search: Yes Increment: 1
Weld seam
v | Number assignment: Rule-compliant Start value: 20000 —
Identical part search: Mo Increment: 1
Others
Bliimbar acci t Dyl lized Seartyalize SANNN m
@ I OK | { Cancel

Figure 266 Part group tab of Itemisation settings dialogue

156  UNLIMITED PERFORMANCE




In the "Attribute" tab, further filtering and order of itemisation on attributes can be applied.

™ Itemisation with options X

Attribute Sort Options
1 B Part type Ascending - ]
2 ™ Article number Ascending - |g
3 ™ Substance/Material Ascending - |g
4 !Comment Only difference - |g
5 ™ Designation 1 Only difference = |g
6™ Coating, outside Only difference - |§
T , Coating, inside Only difference - |g
s ™ Assembling ID for bolts+s¢ Only difference -
s = Usage Only difference =2 |£

(%] [ ok ][ concel

Figure 267 Attributes tab of Itemisation settings dialogue
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15.2.2 Automatic detail drawings — overview drawings

To keep a model organized for the eventual assembly, an overview drawing is created from the main
assembly of the model. For example:

Figure 268 Steel frame in steel engineering grid

7 Activate the Main-assembly:

3D-Part structure

7@ o 2 o | B B @ @

¥ Designation

Ite... Comment
9 xa3
4 % Main assembly Assembly

Figure 269 Main assembly in 3D part structure

2 Now choose from the Drawing Ribbon:

im—‘t,":—\j".'t‘ﬂ" I@" 5
— Drawing  3-D Standard Sheet Metal Steel Engineel Metal Engine¢ Profile Inst
N =" d I=—10 k] —l
B 7 o |
New Docu... Article... | Open Docu... Article... || Save Save Close Print || Part.. Update Ref.
w hd w W as v hd h w w
New/Open Save/Print Save/Reference
Figure 270 Drawing ribbon — Reference, save, detail drawing
7 Thereafter:
™ Reference, Save .. X

_ Ref,

part

®iNo

O External

) Internal

|| Also reference identical parts

- Part or detail drawing

() Save as part

() Save as part with catalogue entry
() Save as variant with catalogue entry
() Create+Save detail drawing

(®) Detail drawing, with options

Figure 271 Reference, save, detail drawings dialogue without HELiOS
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7 Then choose Yes to create the drawing in the current SZA and not create a new SZA:

The active 30 part is the main assembly or main part in active drawing.

9
\a) Create drawing in 1st sheet area of the active drawing?

[ o ) caneel ]

Figure 272 Message asking to create detail drawing in sheet 1 of current drawing

The following menu appears:

=
Opliten Derwars) sezale
I+ Insart drawing frame " Sotmam scaks, solect drawng Fama
Shaw paramedric dmensions S B 5|

T Comala Sarhvd drawing ko Sioel Engnessnd pans) # Saldrawing e, sdust scalh

s of Frameswork 2.0 pad | DINAZ -
]

[~ Conale davelopmant lor sheat matal pards)

¥ Loanve detadl diweing open afior croaton

X-dmension
Coontrale srsmm (s covdnate systis v Yoo =
- Nurmbes of views t hd|
Insert a drawing frame = ry Insert a DIN A2 frame
and leave the drawing View projocion Viewrame Viaws:-Vissalsgion ] and HICAD will deter-
open after completing — T T ——— S mine the required scale.
the function. Vit 2 [Sectn o, roem i =] [Gace verm, rom et |Fuatan-Line dashea ="
Wi 3 [Top vewr =] [Topwrm [Hiaton-Line dashed |
| Viow 4 Au-u--en-f“ =] [recnomatry [shatod wircut sdges | I+
Vi 5 =l | e e e
View B v ] [Fach wew [hoc -]
Dtansd! parametin. oK | Canel

Create 4 views in the 4 ornien-
tations and views as indi-
cated.

Figure 273 Parameter menu for detail drawings

7 Click OK. HiCAD then creates the drawing and makes a proposal for the scale, which can still be ad-
justed:

- ~
#' Calculated scale 21.205 X # Calculated scale 21.205 x
21.205 @ 23 ®
% [/ | x - — X 4 = Post End % |/ x — X 4= = Post End
7 8 9 ( ) | abs  sign | log  aint | p—| 7 8 9 ( ) | abs  sign | log | aint | b—|
+ +
4 5 6 ¥ | sin | cos tan log2 mint | /™ 4 5 6 ¥ | sin | cos  tan log2 nint| /N
1] 23| ¥ | asin | acos atan |logl0 arc J 123" ¥ | asin | acos atan |logi0 arc J
[ . A m | sinh cosh tanh exp grd 0 A | m | sinh | cosh tanh | exp  grd
oK Cancel oK Cancel
7 Change to and press OK.
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e

3

e T
E«‘

3

Figure 274 Example of automatically created detailed drawing

Note:

Tip:

The shortcut "0" can be used to fill in the drawing frame.

To visualize the position numbers in the overview model at once, activate a view and

select the desired parts (multiple selection can also be done via Ctrl/Shift):

L]
3D-Part structure ax
o 3y 13 |75 35 35 §E S«
~ Designation Ite..  Comment (=
] DRAWING3
4 % Main assembly Assembly
P % Balts&Nuts 7 Assembly
4 %y assembly PE300 6 Assembly
4 weld seam
4 weld seam
X pe300 104 1-Beams
X e 300 104 1-Beams
X IpE300 105 |- Beams
®ew 110 Plates
® 820 110 Plates
4 %y Assembly IPE300 8 Assembly
4 weld seam
4 weld seam
X PE300 112 1-Beams
b AEN) 104 1-Beams
X 1PE 300 11 I - Beams
® e 110 Plates
| EIEN 110 Plates
4 %y Assembly IPE200 3 Assembly
A weld seam
A weld seam
X 1PE 200 101 1-Beams
@2 106 Plates
®en2 106 Plates
4 % assembly IPE200 3 Assembly B

& & - X
u 4 A S - CE é
| \o: 0\9“
o s S
— o%
& ° + o 4
£ '
T

Selected elements: 14

2D-Part structure  3D-Part structure

Figure 275 Part selection for automatic part annotation
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2 Then choose the function: 3-D Dimensioning+Text > Text > LLine > Automatic part annotation

wg & &

Mew Annot. Leader [em. Standard

-~
TEXT

§ Edit
TEXT

f Move

Delete 3

Togg

Individual

Change font 3

TEXT
ﬁ Clone

Show in view 3

Hide in view 3

'{-T‘T%-:T Align

A=

Settings

Change
ﬁ Replace text

AutoAnnotate active part list

Puiy
‘E % Automatic part annotation

Figure 276 Automatic part annotation in sub-menu of text with leaderline

104

Figure 277 Iltemised and annotated steel model
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15.3 BOM — Bill of Material

Conditions to generate a parts list:
The model must be structured.

All part attributes of a component must be filled in correctly (either manually or automatically).

Note:

Part attributes can be accessed by double-clicking on a component (graphically).

The model must be itemised.

B M Part attributes
:_~ (i)
v
HICAD Reportmanager |——
T e et s oo b s 6 s T — -
Print Microsoft © Excel HICAD Drawing HTML Text
T e

AN\ 5:]
a_:ﬁ

I

il T
AT

\

Figure 278 Schematic overview of how a HiCAD parts list is generated
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Example:
7 Start the function (in the “drawing” ribbon):
: = I—
ame |BO

Item. | Orient... Derive... Fr.
v v v

Itemisation/Detailing

Figure 279 Insert BOM button in drawing ribbon

2 Choose the format (RM_Settings) and to which the export should be done:

B Bill of Materials (BOM) X

- Attribute source

(® HiCAD part attributes
HiCAD database attributes
HELIOS product structure

— Execute
@ Output on screen

(®) Output to HICAD

() OQutput to Excel

() Output to XML Excel file
() Output to text file

() Output to HTML file

() Print

— BOM type
(® Quantity list
() Structure list

- General

Configuration: [ HIiCAD_Stahlbau.2900.0 - ]
Number of levels:

Head data: [ HiCAD attributes of drawing ']
Item data: ‘ HiCAD attributes of parts - I

[ ok ][ cancel ]

Figure 280 Insert Bill of materials general settings dialogue
7 Choose OK. The report manager briefly appears on screen and minimizes itself.

2 Now the frame can be placed in the drawing:

Al

Figure 281 Select insertion point for BOM in HiICAD
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S235JR 2.9 104.7 104.7

112]  1|IPE 300 2480.0

111 1[IPE 300 5075.0 S235JR 59 214.2 214.2
105]  1|IPE 300 5150.0 °[S235JR 6.0 217.3 217.3
104| 3 |IPE 300 2555.0 S235JR 89 107.8 3235
103|  1]IPE 200 2968.4 S235JR 23 66.5 66.5
102| 1]IPE 200 2968.4 S$235JR 23 66.5 66.5
101| 2]|IPE 200 4966.9 S$235JR 7.6 111.3 2225
100| 4|IPE 100 1424.5 55.0] |- | |45° formeee A 45°[S235JR 23 11.5 46.2

Item | Qty. | Designation |L [mm] |\W [mm]| Cut (Web) | Cut (Flange) |Material | Su [m?]) Weight [kg] | Total weight [kg]

Figure 282 Resulting BOM in HiCAD drawing frame

Note:
= |f you want to add your own Quantity list / Cutting list / Assembly list / Marking list,
— you can do so in the HiCAD Report Manager. After placing a parts list, the HiCAD Re-

port Manager is opened and can be accessed through the Windows taskbar.

The Report Manager offers numerous configuration options:

L T I

ity list | Structure List

E-F-P-T-@¢- 5 [ % T o

QOty. Designation L [mm] W [mm]  Cut (Web) Cut (Flange) Material <
100 4 W PE 100 1414.2 55.0 I | |=mmmmmen | S233JR
1m 2 W IPE 200 5000.0 100.0 |--=-m-- | |-=mmmmmm | 5235IR
102 2 " IPE 200 3000.0 100.0 J----m-- | |-=mmmmm | S235JR
LilI Excel export (settings) I * "

Visualize levels (Structure list)
[ ] Query target file name (file dialogue)
®) Use template
(Z) Select before saving
®) Use pre-defined
HICAD,_Stahlbau.2700.0.¢sx (]
) Execute script
HICAD_Stahlbaw.2700.0.cs D
Open file after export

[ OK ][ Cancel ]

Figure 283 Excel export settings

Within the Excel settings, there is an option to choose the Excel template.
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[¥ Export to HICAD (Settings) x

g
Output data columns
= BT - O visiole

sible if selected for output

—_— ualize levels (Structure list) (i) -
N[mm]  Cut (Wi R
Qutput rows in reverse order

55.0 I-—
100.0 Number of rows per page: | 100
1222 Output column headers

On all pages

Use alias names for column headers (i defined)

Show unit abbreviations in column headers
AutoAdjust column widths [

Draw frame lines

Draw grid lines: | All lines v

Line colour: v

Type of insertion: | Replace an existing table or insert a new one with a fitting point v

Fitting peint: Bottom left -

@® Systemfont: | Arial Regular a
[]Bold [] italic

) HiCAD font:

Width factor: | 1

Text colour: v
Text height: 2.50
1.00 x| 1.00
Text distance eft Top
Right: | 1.00 Bottom: | 1.00
Table ID

Figure 284 HiCAD export settings
Within the HICAD settings, you can determine how it should be exported to HICAD.

Furthermore, there are options to show or hide columns via the column settings.

R e B-E-FH-P-T-@- 3 % MW

uantity list | Structure List | ,
E E¥ Column settings ! * F
~ | [] Mote case-sensitivity

Quantity list | Structure List
5 Designation Alias name ® h P T & « Algnment Sorting method = I
[ tem number ltem Right L O
|] Material name Material Left * || Logical v 1
] Number Qty. Right . OO
.":I Top view of cut Cut (Flange) Centred “ || Standard e O
*] | Front views of cut Cut (Web) Centred ~ || Standard e Oa
."i Article number Designation v Left ~ || Logical ¥ O
=] Weight Weight Right  ~ 1 OO
[+ Width w Right 1 0O
[+ Length L Right  * 1 oo
s8] Total weight Total weight Right 2 1 O
[*] Total surface Su Right " 1 |

Figure 285 Collumn settings in report manager
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To filter in those columns, you can use the filter settings.

e E-E-EH-P-T-@- 3

st | Structure List |

I

7 ﬁFl\terseﬂzmgs X F

I) Quantity list | Structure List

|2 Designation Filter () ®

; :] Material name
4] ttem number
[ Number
= Top view of cut
=] Front views of cut
=1 Article number v
=] Weight
3] Width
=) Length
(23 Total weight
] Total surface

Figure 286 Invalid item number after part change

"%%ﬂ'l‘f'@'ﬁ".'T'e'Gmgﬁ rﬂﬁrlg‘ 1 +2 4
tity list | Structure List
1 Qty. Designation L [mm] W [mm]  Cut (Web) Cut (Flange) Mateflal Su [m® Weight [kg] Total weight [kg
E User-definable columns
3 3 X | @
Quantity list | Structure List
4 Designation Aftribute name  Alias name &  Formula Alignment W Category Unit Display
.‘:j Total weight _ATTR_@1 Total weight [*64nzahl]*[H_§01] Right w1 Weight ¥ || Kilogram * | Kilogra
.'ﬂ Total surface _ATTR_@2 Su [H_§101[*%Anzahl] Right (1 Surface v || Square metre ~ || Square

”] *BC*.| '] ,BLH -’.E *SK*” "] Z—DB-DH 1] Advance Order NG.‘l &) Assembling 1D for bull5+5crews‘| &) BOM-relevanl] [ "’] Cross-section equalltyl‘ ] Dispatch item num

[ ”j Fixed Iength] [ -'zf Internal key of inspection categury| 4] 1S0 item number 'I: 4 1SO item number 2 || 4] Item number { Item )
r

2] Item number of the assembly of the DSTV-part "H"| [ Level [ v item 1) [ v ttem 2] [l L ttem 3] (120 v tem 4 [ LV tem 5] (120 Main part number| 121 Model

Vi e

Figure 287 Invalid item number after part change

And through User-Defined columns, you can customize a column according to your own

preferences.

Further information can be found in the Help function of the HICAD Report Manager. After you have
finished making adjustments, save them using "Save as" and create an RM_Settings file in the
C:/HICAD/SYS folder with a name starting with "HICAD_". By doing this, you can select it from the

list when invoking the parts list function.

= r

HICAD includes several standard parts lists, which can also be converted to Excel if needed.
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15.4 Exercise 13 Truss Frame

7 Create the following model:

Pipe 50x2.8

Pipe 42x2.8
Length; 40mm

NN

Upper Pos -1
L=2000
Qty=1

2475

&

2000

247,5

438

60

50

Base Pos 2
L=750
Qty=1
Project Customer Drawing number
Order number

Truss Frame

Engineer

Sheet

1

Description

HIGAD TRAINING

version
Date
Scale
Paper size
Unit

1:10
A

N/
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15.5 Exercise 13 B

7 Create the following model:

| IPE 300 Lengte: 3000 |

Figure 288 IPE frame
This will be used in Exercise 15

2 Structure the layout according to your own discretion. For example:

3D-Part structure ax
P o oo | §E T 9§ B o’
¥ Designation Ite... Comment
9 x4

4 ®y Main assembly Assembly

: IPE 300 | - Beams

X e300 | - Beams

X PE300 | - Beams

X pE300 |- Beams

4 ‘h Assembly IPE 300 Assembly

X pEz00 I - Beams

X e300 | - Beams

X 1PE 300 I - Beams

X PE300 | - Beams

4 % Assembly IPE 300 Assembly

X e300 | - Beams

X e300 | - Beams

:. 1PE 300 | - Beams

X pe300 I - Beams

Figure 289 Example structure for IPE frame

,.' The exercise is finished
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15.6 Exercise 14

Create the following model:

g = g g g
o 1000 <1000 S 4000 S 000 T o0 @
X1 ] 3 4 5 A6
Y6 4 2 5000
|
104
i
2
Y5— o ¢ ] b et 4000
102 100
i
a
Y4— o 100 o 4 3000
=
a
v ol—va 2000
100 -
104 1017 1101 104 g
100 /102 i
=
a
104
/
Y1 3 ] - v 0
X1 hvd r3 x4 X|5 X6
37.8 1248.2
104| 4|IPE 300 5000.0f 150.0| | I | | |S235JR| 23.2 211.0 844.0
102 2 |IPE 200 3000.0f 100.0] | I | I |S235JR 46 67.2 134.4
101 2 |IPE 200 5000.0| 100.0| | I | I |S235JR 7.7 112.0 224.0
100 4|1PE 100 1414.2 55.0] | I | | |S235JR 23 11.5 45.8
Item | Qty. | Designation | L [mm]| W [mm] | Cut (Web) | Cut (Flange) | Material | Su [m?] | Weight [kg] | Total weight [kg]
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Tip:
= Create a grid using the function: Steel Engineering > Further functions > Settings
4 > 3-D Grid

¥ i # K

|Settings| Process Copy Update Del.

-

Management
Settings

Metal Engineering
Glass insertion 4
ﬁ Beam annotations
Attributes
@ Identical part search
Others

2~ 30 6rid
Ixm; Part dimensioning

&- System triangle

Beam/profile axes 4
Series cross-sections

p=

= Assign attributes

ﬁ Save as catalogue part
Multi-part standard beams

ﬁ Define and save as catalogue part

= Add annotations of the axes to the grid with the function: 3-D Dimensioning+Text >

Symbols > Grid..

=) g S g
Form/Pos Surf... Edge... Weld Grii.

L 4 v v |

Symbols
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15.6.1 Civil Engeneering connection functions

When you are finished with placing the beams continue and make adjustmens using the Civil Enge-

neering connection functions. This can be done according to your preferences.

Figure 290 Example of using civil engineering connections

15.6.2 3D-Part structure

When this is finished create a neat 3D-part structure.

Finally make an overview drawing for this model and insert a bill of materials.

3-D Part structure

A o o %= 33 35 92 W
“ Designation Item number  Comment
EX14
4 3-D Grid
3-D Grid
. I.'; Main assembly Ass
4 D%y North 5 Ass

P 0™y Assembly IPE100 1 Ass
P 0™y Assembly IPE100 1 Ass
P D™y Assembly IPE200 3 As
P D®™y Assembly IPE200 2 As
P 0%y Assembly IPE200 2 As
P 0%y Assembly IPE300 4 Ass
P 0%y Assembly IPE300 4 Ass
P Bolted connection
P Bolted connection
P Bolted connection
P Bolted connection
P Bolted connection
b Bolted connection
b

¥ EBolted connection

Figure 291 Example of part structure

Q' The exercise is finished
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15.7 Automatic Workshop drawings
With this function, Steel engineering parts and Assemblies can be detailed.
Preconditions:
The structure must be correct (including "Assembly Main Part").
The components must be itemised (parts without numbers or marked parts will be skipped).

This model will be detailed:

Figure 292 Steel structure

P Choose the function: Drawing > Itemisation/Detailing > Derive...

- Ve v L v | | 5 i - C\Hi
) | ™ = R HICAD - C:\Hi
— Drawing | 3-D Standard Sheet Metal Steel Engineel Metal Enginet Profile Installe 3-D Dimensio Sketch =~ Views Exploded view Simplify = Point Cloud

5 7 HE® w80 0 GE & % @ 0 5

New Docu... Article... | Open Docu... Article... || Save Save Close Print | Part.. Update Ref | Exp. Cat Docu... Article...  Exchange Item. Orient... Derive...|Frame BOM
v hd A4 ¥ as'v v v v v v v A4 h 4 hd v v

New/Open Save/Print Save/Reference Insert Part Itemisation/Detailing

Figure 293 Drawing ribbon — Derive drawings button
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The following screen appears:

Drawing derivation X
Drawing targef This section of the menu is responsi-
[To existing craning " ble for specifying which steel engi-
~ . . .
termaly S i neering parts will be automatically
[Close created drawing =] detailed and where these details will
be placed.
\New sheet ﬂ |Fitting position ﬂ
Al ~|
I Assemblies, Railings [ Assembly ]
¥/ Beams [ Beams ] i . i .
- [ — ) This section of the menu is responsi-
ates ates .« . .
= ble for determining the formatting of
Sheet Metal [ Sheet Metal ] the draWing
"] General parts [ General parts ]

View groups to be created for: {Seftings for|——————

Main parts as assembly [ Drawing sheets ]
I Main parts, individually [ View groups ]
Sub-parts, individually [ Views ]
Sheet developments . .
[ —— ] This section of the menu allows you
[ Sectional views of sheets ] .
[lL—"1 to save and reuse created settings.
Drawing parameter:
~ From configuration @ Set in dialogue

swe | [ tad | | [ swe | [ Load

Cancel

Figure 294 Derive drawings dialogue with explainations
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The following settings result in a drawing with:
B all profiles
B inanew sheet

B within the SZA of the main assembly

To exstng drawing - ] Between view grouos ENNEE

Close created draving | | Frame:
Horizontal Wertical
_Wf""‘ ~ll| 8 [ Ju

[7] Piates
[ ] Sheets
[7] General parts

o be created for:
[ Masns parts 32 asseerbiy
] Main parts, indwidualy
[¥] Sub-parts, indnidually
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The following settings result in a drawing with:
B all plates (steel plates and sheet metal plates)

B ina new sheet

B within the SZA of the main assembly

. 4xgit0 (103
A s——r

L] L) ] m

Eic)

axeiw (107 )

sxmiw (106
#xsi0 106

e @
E .fféB ol ﬂ

oy @] w |a|
J

|
58 B
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The following settings result in a drawing with:
B all assemblies
B cach one separately in a new sheet

B within the SZA of the main assembly

Orawing derivition %

‘0 esting draweg. =]

[eve spen, switch Back to orignal drawing -

\
F-F (1:12) £ E-E (1:12)
n @ e— —] n
m - m
1T 105 8
J‘t Egﬁ T 2cassemyipE 200 (@) II
iPEZ00 ¢
Joos]
o —{
E F

o
] 23 ee]  ERE)
g frgi 1o
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15.8 Automatic Workshop drawings — Type of use (Usage)
Required for this exercise is the drawing from Exercise 11-3.

In this exercise, we use the "Usage" principle and detail the drawings via derivation, but this time

with the option "From configuration."

3D-Part structure g x
£ o o I8 | F 9% §5 50 O £
Designation “ I.. ~Comment
=9 EXERCISE11-3
4 %, Assembly Assembly
P ¥y Assembly HEA 260 assembly
4 ‘E Assembly HEA 260 assembly
b ¥ Assembly IPE 300 assembly
b ¥y Assembly IPE 300 assembly
® 820 7 Plates 30 Pacts
® slz0 7 Plates o
Zoom to selection list
@ 820 8 Visualisation
® 820 8 G @l
Edit structurs Properties
[Form assembly Change
Transform ] Asseribily type
ST RTE YWY £ BOM-relevance
=3 Others » & Material
3 Clane G Delete matedal
7 S=~YAVOAsWONSF E Teaue
BT Column assembly \ E B & Usage I
— ] Frocme ¢ Surface colowr
| ﬂ' W JE] [ an -g Replace standard parts / % Edge colour
= e Usage BZ £ Itemisation/Detailing T Line type
=@ Civil Engineering » E‘ Itemise part
= @ General » Column assembly & R Layer
=4 Element Installation 3 s @ Transparent (Layer 40)
=4 Sheet Metal , S X
=4 Metal Engineering E Lock against processi » 7 —
& Profile installation B _M L s 5 surface colowr
= 4 Steel Engineering £ HELIOS & & Edge colour
& @ Assemblies kel Properties » = W
= Stabilizing pipe ] 5 S
== Welded beam/prafil B Teanspacency
I Cross-bracing Sectional views Cutout
_::e{ frame o i Past propenty in sectional view / cut-out
7 Column assembly
__ [ Girder (beam) assen : For the columns, select "Usage: antsnt
Indude subordinate = CDIUmn assembly" 1 Visibility parameter dimensions
(o [ ona | Fart erentaton
29y
Dimension arentation
el
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Girder (beam) assembly

| SwE|

All
= i Usage B2

=4 Clvil Engineering 3
= @ General

@ Element Installation

& Sheet Metal

& Metal Enginesring

& Profile installation

& Steel Engineering

= @ Assemblies
™ Stabilizing pipe
= Welded beam/profils
™ Cross-bracing
= Steel frame
= Column assembly
T Girder (bearn) assen

HEEEE

¥ Girder (beam) assembly

.| |
I Include subordinate

Hutnum|i61ﬂl??8

mmr.'mmmwtsm

BOM-sebrvant

Oty et it | 1 b

Dsigration 2| 11 Assembly V€ 300-

Comment;|

Part type: | Assembly
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"Usage: Girder (beam) assembly”



3D-Paat structure ax
|1;' -i o [ Th 75 Y% Th B
Designation a L. Comment
T EXERCISEN-3
4 %y ascembly Assembly
4 % Accembly HEA 260 assembly

T viea 260
@ e
4 % accembly HEA 260
X vea 260
@ &30
4 % Ascembly IPE 300
4 : Boltings
@ w20
X5 1PE 300
® 20
4 %y assembly IPE 300
® sz
X5 1PE 300
B e
[ W]
® ez
B e
® e

| - Beams 2,
T

3
7
7
8
B

assembly

I = Beams

Plates
I - Beam

assembly
Plates
| - Beams
Plates

Plates &
Plates
Plates

Plates

Ensure that the correct parts are marked as “Assembly Main Part”.

The “Assembly Main Part” determines the orientation on the drawing and how the assemblies are

placed on it. All dimensions are measured with the “Assembly Main Part” as reference. Be sure to

mark a profile as an “Assembly Main Part”.

3-D Part
Process
Rename
Change colour
Change layer

Material »

Zoom 1o selection lst
Visualisation

¥ L

New part
Fh
Insert
Sub-part »
Transform
S=arWME v W

i ]

Others ]
Clone
S=LTAWEOs W
w

Orthers ]
Itemisation/Detailing
Ttemise part

%% %

Automatic iemisation
BOM for active assembly
Derived drawing
Others

’

gie &

Part/Assembly struclure | »

:
[
2
S
f3
§
E
i
8

HELIOS 3
Properties 3

Change part

Into assembly main part
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Part structure

Move part

Subordinate to active part
Convert to main part
Delete

Break up sub-part levels

Active part, without sub-parts

All sub-parts




The components must be itemised (parts without numbers or marked parts will be skipped).

Via automatic drawing derivation, we will now detail the drawing, but this time with Drawing param-
eters set to "From configuration."

Derived drawing n
Drawing target}
ITo existing drawing 3
Externally generated drawings
Iclose created drawing LI J
[Sheet selection)—————— {Alignment of assemb
IMewsheet :J IPmc,essmg pasition ;]
Part selection = AViews to be created for:
[ =l
("] Assemblies, Railing ( . ] I
(¥ Beams E—m—]
[ sheet Metal [ sheetmerr |
[] General parts [ Generalparts | I
=ES=css==—c==s"ttr
View groups to be created for: {Settings for:h———
Main parts as assembly [ q shests ] 0
[¥] Main parts, indrvidually [ viewgroups E B e
Sub-parts, individually E Views j 2
[ Sheet m ] i f 1
q —
280
© Set in dialogue
Hit tl tl =+
ok | [ conea ]

salmmstmi o —

; q : 1] 3 i I
[1 Ll —
[T1 [40111 —

—-1—1::'—-- el — |
e [P [ [l vy [ ] | s g e | Mo ety | T [ |
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When working with Drawing parameters set to "From configuration," you are working from the con-

figuration database, as shown below.

Customizing according to customer requirements can be done based on

consultant.

consultancy by an ISD

r —
L& ISD Configuration Editor - HICAD 25.1.0.284 [CAHICAD\Configuration\HiCAD.cfgdb] - a X
File Edit View FExtras ISD

(ON-MR BB R @ User L]
4 I;gHicap - Description Value Comment
4 [ Active configuration (Base configurati iews i i i
= configuration (Base configuration Reamonge esisting views when adding view groups? Gy - Raanangi views in praduction drawings when
1 Drawing updating?
4 3 Automatic drawing derivation Detail drawings for assemblies Create view groups for assemblies
Detail drawings for general parts Create view groups for general parts
= Drawing Detail drawings for sheets Create view groups for metal sheets
[ Drawing frames Detail drawings for beams/profikes Create view groups for beams/profiles
3 Annotations | Create detail drawings of SE plates Create view groups for steel plates
[ Development Drawing target (Sheet area) On new sheet ~ | Sheet area in which the drawings are generated.
3 Usage assignment Drawing target (entire drawing) Existing drawing ~ | Drawing file in which the drawings are generated
4 [0 Usage-dependent Remove BOM-relevance of i i
’ . ; - . - parts without detail
B Template Remove BOM-relevance of parts without detail drawing in external modl drawing O drawing in external modl drawing
© R Default Leave external drawing open Leave drawing open, switch to original drawing ¥ | Behaviour when creating extemal drawings
[ DEFAULT(BETONSTAHL]
‘anmuu(mgcns ) Main parts as assembly Main parts as assembly
v@ { ) /| Main parts, individually Main parts, individually
© [ DEFAULT(C_PROFILE_KALT Sub-parts, individually Sub-parts, individually
I [ DEFAULTIFLACHSTAHL) Also detail drawings for sub-parts O Also detail drawings for sub-parts
© [ DEFAULTIFLUTZ PROFILE . Ao multole sectional views O Create identical views only once when auto-
© [ DEFAULT(Gratings) P generating sectional views
© [ DEFAULT(GLASSCHEIBEN) o Before reating production drawings, check if there
Check part orientation for Sheet Metal part
I [ DEFAULT{HOHLPROFILE) eck part orientation for Shee Al parts 0 are any Sheet Metal parts without part alignment?
© ERDEFAULTIPROFILE] Allow processings in esternal dravings O Allows manual changes in external madel drawings
© A DEFAULTIKANTBLECHE) created by drawing derivation.
© [ DEFAULT(KRANSCHIENEN
© [ DEFAULT(L_PROFILE}
© [} DEFAULT(PROFILE)
© [ DEFAULT(SECHSKANTSTAI
© [ DEFAULT(STAHLROHRE}
© [ DEFAULT(T_PROFILE)
© [ DEFAULT(U_PROFILE)
© [ DEFAULT(U_PROFILE_KALT
© [ DEFAULT(VIERKANTSTAHL
© [ DEFAULT(Z_PROFILE)
< | m - -."--"-; »

Automatic drawing derivation > Production drawing

Figure 295 Automatic drawing derivation settings in Configuration database
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15.9 Assembly main Part versus Active view as top / front view

15.9.1 Standard situation: Part as main part

In this situatiion you are working with a beam that’s is the main part. Most of the time, the beam will
be the main part of the assemblie not a plate or sheet. The advantage of working with main part
indentifiers, are the possibilies to get dimensions with the drawing derivation and the orientation of
the views. The internal coordinate system of the main part is being used for the orientation of the

views
Settings in drawing derivation menu:
B Drawing Parameters: From Configuration
B Part selection: The part type of the main part must be checked (Beam in this case)

B View groups to be created for: Main parts as assembly, So hicad knows which dimensions go use

and how to place the views

There is no need to define the front views for drawing derivation, because the main part takes care
of that. (Which also means, that the Main part overrules the setting for “Front view for derived

drawings”)

Tip:

= Make a beam the main part.

Derived drawing

- | [N

(Drowing target} o (2}

[0 existing drawing -] ‘ T [
#* |1PE 300 {I - Beams) (4)

|Externally generated drawings}

[ ;JJ BI 20 {Plates} (8)

® BI 20 {Plates} (7)
® BI 20 {Piates} (5)
® BI 20 (Plates} (6)

Acen A amhivl 11
Assembly {Assembly} {}

{Sheet selection—————— {Alignment of assemblies}————

[new sheet |||/ |erocessing post ~]

All ~|
Assemblies, Railing

V! Beams

v Plates
Sheet Metal

General parts

[Part selectiont————————————— ‘AVnews to be created for:————
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™ 12)
¥ 1PE 300 (I - Beams) {4}
Bl 20 {Plates} {8}
® BI 20 {Plates} {7)
® Bl 20 (Plates} (5)
® BI 20 (Plates} (6)

[View groups to be created for:} [Settings for:}
[¥]Main parts as assembiy f Drawing sh 3 8 h y} (1
e — [ enzs00 seomi6]
e —— Bl 30 {Plates} {9}
(Drawing parameters BN /} (1)
) () || e e 130 (Plates) (9)
=-®  bevestigingsmiddelen {} {}
s- £ Boltings () {0}
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15.9.2 Exempt situations: No assemblie main part
What to do when there is no good main part, or the drawing derivation views are not good enough

In that case we define the “Active view as front view” or “Active view as top view”.

Tip:

= This is also for parts available.

@ &

|[}r|eﬂt...|Denve.‘. Frame

Part orientation
Top view

4y

-
!Ij
p =l
7
b4
S

2
3
3
=)
3
=]
i
g
=
3

BN

R =N
i1
3

Figure 296 Define orientation for derived drawings
Settings in drawing derrivation menu:
B Drawing Parameters: From Configuration
B Part selection: The assemblies must be checked

B View groups to be created for: No checks

Drawing derivation X = %
Draving target) 5 [
[To existing drawing ~| } ~ Bl 20 (Plates} (5)
—_—
Externally generated draming ~
[Close cr=sted draning =] Bl 20 {Plates} (4)
®  BI 20 (Plates} (2)
®  BI 20 (Plates} (3)
New sheet for each assembly =] || [Processing position - v X
IPE 300 (I - Profiles} {1)
Part selection}——————— {views to be geated for:}————
Part selection Views to be areated for o
Al -
b, i ®
.
s -
st -
Gk -
View groups to be created for:|—— [Settings for:}———————— 4 ,1:
[7] Main parts, individually
b st $
5
[
) Setin diclogue ¥
!
Settings fle & @
[(sae ] [ e )
5§
oK Cancel
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15.10 Automatic drawing derivation — Detail drawings

With this function Steel constructions and other assemblies can be processed till production draw-
ings.

Conditions:

3D-Part structure is correct (With or without main part)

B Part have an itemnumber

B The following model will be derived

Figure 297 Steel structure

Choose the drawing derivation button, in the drawing ribbon:

— | Drawing | 3-DStandarc  Sheet Metal Steel Engine: |Metal Engine | Profile Install | 3-D Dimensic| Sketch

Views  Explodedvie Simplify  PointCloud | 2-DPart  2-D Geometr |2-D Dimensic

44]48 —Kﬂﬂ HE ™ g0 GAGAU & % @ X

Save Save Close Pnnt Parl Update RET

d Bp.  Cot Docu. Atfice.. Exchange  ftem.  Orient. nerwemmme BOM | Obje
FRA -
New/Open Save/Print Save/Reference Insert Part Itemisation/Detailing
Views 2 X 3-DPart structure 2%
@ 9 % Drawing derivation (3-D}
e @z ™ | Eu By @5 Hs
‘tﬂ( 3§ 9 G‘-f’a o 5= 95 9% 82 Bx ol

Figure 298 Drawing ribbon — Automatic drawing derivation button
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The following settings are set to create one page that contains a Beams, plates and sheet metal parts

of the drawing:

Drawing derivation x

—
Drawing target
|To existing drawing j

Externally generated drawings}

|Close created drawing J
Sheet selection Alignment of assemblies

|New sheet j |Pr0cessing position j
Part selection Views to be created for:——

fal |

[] Assemblies, Raiings [ Assembly ]
Beams [ Beams ]
Plates [ Plates ]
Sheet Metal [ Sheet Metal ]

( )

["] General parts General parts

View groups to be areated for:—— {Settings fo:f—————

["] Main parts as assembly

Drawing sheets

Viiew groups

Main parts, individually

Sheet developments

(
(
[: Views
(
(

L NPT S S SR S

Sectional views of sheets

—
Drawing parameters
() From configuration @ Setin dialogue

Figure 299 Derive drawings dialogue — settings for detail drawings
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Figure 300 Resulting detail drawings
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15.11 Exercise 15

7 Use the model of exercise Exercise 13 B

Add the Plates and Bolted connection

>
7 Make on sheet 1 an overview drawing
2 Add a Bill of Materials list

>

Use Drawing derivation to make the assembly and production drawings

Bl 10x600x600/5235JR62 7

gl
|
— 1 ©
<o
(]
o
| ®
()
a
Bl 20xR00x3157/G235IRG2 1 ’
0y
|35] 80

Figure 301 Final result of exercise 15 with detail of bolting

= There are multiple ways to create the plate

= Plate from solid
= Plate from sketch
= Rectangular plate via 2 points

= Beam function and select plate or flat steel from catalogue.
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To draw Elongate plates use the Beam function and search for “flat steel” or “plate”.

™ Beam x (73 7 (73
Bolting Edge OQuter Surface Mitre Part 2D Length Total Point Divide Union wlenglhen w.’oLenglhen Ex(hange Aﬂd Mov+Ro

@@@ 2ppRE U0 BOGODH)

Select start point 1 @
Rotation: @l -

[ Insertion in plane (1) @ ™ Flat steel

Distance to insertion plane: _ IR Find
mmmmn—E
I @F U -Beams

4 &P Beams+Profiles

I &P Reinforced steel

I ¢ Flat steel

I % Hollow profiles

I @ 1- Beams

I &P Crane rails

I @¥ L-Beams

I ¥ Round steel

I ¥ Hexagon steel

I éF Steel pipes

I & T-Beams

I &P U-Beams

I &P Square steel

I ¥ Z - Beams
[=] Anchor rails type HTA
=] square timber
Liner tray profile (Hoesch)
[=] Purlin anchors

Select fitting point J

= General
[ ] Referenced [ BOM-relevant

Apply immediately [ ]

o0 (ot ][ ooy |

Figure 302 Insertion of elongated plates

Tip:

= When you copy + rotate bolting, the part assignment can be applied automatically

via the following function: 3-D Standaard > Standard Parts > Bolting > New, auto-

matically

' The exercise is finished
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15.12 Exercise 16

Make a 3D sketch

VoW W VY Y

Draw the lines with polyline

Add the IPE 300 beams over the sketch
Make the necessary trims and mitre’s
When time is no issue, let’s try and make a bridge
Make on sheet 1 an overview drawing

Add a Bill of Materials list

Sogy

Use Drawing derivation to make the assembly and production drawings

000

00y

‘ 5000

4000

5000

5000

5000
; ,_;

e -l

Figure 303 Schematic representation of steel construction

Figure 304 Resulting HiCAD drawing

192 UNLIMITED PERFORMANCE




Tip:

= You could open a dwg of the sketch lines via Drawing > New/Open > Open > 2-D

Import or im-port it to your existing drawing via Drawing > Insert Part > Exp. > 2-D

Import.

= You could convert this to sketch

v 7 B

Sket(n| 3-D ‘ ProcPlane Point Line Rectangle

b Sketch~
3-D Sketch
Views o ox 3
Sub-part

e 4 E: O &

Numbe % Convert Scale

4 @
5 View 1

4 [ Sheet1 % Convert part into 3-D sketch,

-

The exercise is finished
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15.13 Exercise 17

7 Create the following beam in your own way.

Figure 305 Schematic representation of steel construction

1500 1500 1500 1500 1500 1500
/ o
[en]
Lo
S \
| — & 3
(e}
. =
<
(@)
[N
il

1500

1500

2500

2283

1000

9000

Detail A

1500

RHP 5341

1500

160x80x3. 6-1539 RSt31D)

1500

L 55x6-2000 RSt 37

AHP 50410 60x40x2.6-829 ASt3X/)

Figure 306 Resulting steel construction in HiCAD

Detail 4

Figure 307 Details of connections
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15.14 Exercise 18
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The exercise is finished
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15.15 Generating options for Hicad Steel engineering

To help the engineer, HICAD contains several automated connections and drawing options

Like Staircases and Railings. These functions, which are in the “Civil engineering Functions”, contain
a lot of options. But ofcourse not all the options your customers wants. Most of the time you have to

finish the design yourself. And for the railing you can add your own design.

15.15.1 Stairs and Railings

Underneath some examples of the possibilities:

Civil Engineering functions 9 X
EENRED et
T = Part type catalogue [«]
- Stairs+Railings
= Stairs
-{ Stairs

sbumesg

$100y8 [BNSIA

{ Change staircase

9 Vertical ladder
9 Change vertical ladder %
- , Concrete stairs (1001) ?;'
/ Staircase Configurator :‘A;
= Railing 2
il Railing Configurator (Railings along beams) g
L i &
&P Railing Configurator (Railings along edges) GE

Size: =O= (s'nau iCOI‘IS)

r 44

\ﬂl@l@w

g
JITRLL

Figure 308 Stair and railing examples
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15.15.2 Automatical connections

Civil Engineering functions o x

EE: @=:

f: 92 3| -l

4 5teel Engineering [;
[ General

4 Connections
I+ Individual beam/profile
[+ Front side to front side

I Front side to web/flange side ﬁ ﬁ ig i

I~ Web/flange to web/flange Edit Copy Update Del

[ Stairs+Railings Variants

Figure 309 Civil engineering docking window and design variant functions

With the following options, the following examples can be created:

X8y |= B

o
o
-
£

LR

Figure 310 Civil engineering functions

203 UNLIMITED PERFORMANCE



In this exercise we will be creating a staircase with the help of the “Staircase Configurator” and the

“Railing configurator”. Followed by some adding with steel engineering.

671
[ V‘*@s
/
#~’~(Grating DIN 24537-30-30-SP )
AR /@% "~( Grating DIN 24537-30-30-SP )
S8
')
(DIN 2605-1-45-3-42.4x4 J\
. I
o
o
»
(Pipe 42.4x4 ) _ ]
= .
Pipe 26.9x4 )] — I
. y e RINTase A A 9
Pipe 26.9x4 )—7] DIN 7989-12-C) &
A M- (P30-30-1000x270 ) ~
i 1 (Fraoxiz2 )" fx 1
- 100 Wz N g
1170 N
- - Pojet ] Hantnaam 0180 | Teleningnummer
. Ord 18 1
Staalbouw training Skl S .
Cursist . Blad 1
Omschrijving * Trap met railing Versie L1

Datum ' 03.10.2023

Schaal 1:40
Maateenheid mm
\

7 We start with the Staircase configurator. This will provide our bases of the stairs. Click on the icon and

then MMB in the drawing area. This way we start the function, without having a start sketch made.

Figure 311 Staircase configurator
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™ staircase Configurator

Calculetion  [Stringers | Pltforms | Steps | Assembiing

— Stair start

rdrdrd

(1) Unfinished floor height:

{2) Height fin. floor (Sketch):

- Distance to stairwell

Length of start platform: 1535 -

— Stair end

e

(3) Stair end height, Fin floor levek:

Length of end platform:

platforms

Number of rises:

(#1(¥]

®
{4) Length of tread:
(5) Mose overhang: Quxofw |
6) Rise angle:

(7 Rise:

Stair start: 1800 ~
Stair end: 0 -
Stairwell length: 1821

— Steps
Step depth:

Total number of rises:

Rise ratio:

(10) Total length:
Step length rule:
Security rules

Convenience rule
Basis for calculation
DIN12065 Building staircases 1 =

Set parameters according to standard

Check conformity

Figure 312 Staircase configuration dialogue

M Staircase Configurator

Calculation | Stringers |Platf0rm5 { Steps { Assembling

— Variant

[ Standard beam stringer -

— Base heights
(1) Stairs:

(2) Start platform:

(3) Intermediate platform:

(4) End platform:

— U-beam/Flat steel

GOOE

U 240 - S235)R

Figure 313 Staircase configurator dialogue — stringer tab
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»

Calculation [Stringers |Platforms ‘Steps[Assembling ]

‘ [ Grating platform v| All equal

G

= | parameters

‘ Dist. Start platform, front:
Distance end platform, rear.

= Platforms

- Grating

Grating DIN 24537-40-30-P - 5235JR

Distance to stringers:

- Support profile

L EN 10056-1-50x50%5 - 5235JR

® Edge distance: (1|25

O Lengen @

w
1 4 4

— Connection Support profile - Stringer
D Create connection

Weld Bolt together

=]

Figure 314 Staircase configurator dialogue - platforms tab

! Staircase Configurator

Calculation {Stringers {Plaﬁorms |Steps ‘Assembling }

— Variant

l Standardized grating step '|

— Grating step

[ SP30-30-1000x270 - 5235IR

Step width:
Step depth:

— Bolting

With bolting

[ DIN 7990-M12-4.6

[] Bolts from inside

(=)

OK

] [ Cancel

Figure 315 Staircase configurator dialogue — steps tab
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7 When al paramaters have being chosen, press on “OK” to place the stairs.

Figure 316 Insert stairs

> After placing the stairs, make a new processing plane on top of the U240 beam.

a) @ ' (& ¢

y

Figure 317 Processing plane insertion

This processing plane will be used to draw the next beam on the same height.
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7 Add the next two beams, in an angle of 30 degrees

7 You can use addopt Cross-Section from refrerence profile to select the same profile as the stair.

571

1000

a0

Figure 318 Topview of stairs after adaptions

8
Beam F
w

— Cross section

71

U 240 - 5235JRG2

— Parameters

Length:

]

-
17532.050808.. l | Adopt cross-section from reference proﬁleJ
e

Figure 319 Insert standard beam — adopt cross-section from reference profile
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EAMIVUSU V1| Sy DUV ST @1 ST USUI £ MIISH | STL 5 [ IHIVIIISUL | I Lyt 12

iy - -3 5
AT AP T & & 3

’ Outer Surface Mitre Part 2-D ‘Length Total Point Divide Union ‘wLengthen w/olengthen | Exchange

line S N | he

L Trim | 1 Lengthen Notch \ |
Socor B
[ elect start point ] P o m o o S P ) e
. = | 20 ®% S ¥ @ @ G P & L
[ Select end point ]
Rotation 9915 O ()

Insertion in plane (i) E]

Distance to insertion plane:

#| 2|

Cross section 7 e — —= |
(U240 - s2351RG2 - = 3
w i L

(i) Vi
- Reference point Z

Y

Figure 320 Insert standard beam via 2 points

Use insertion in plane with the angle grid system. To define the 30 degrees and the length

Figure 321 result of beam insertion
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7 Clone or draw the other beam on the other side.

> you youse clone make sure to rotate the part aswell.

Figure 322 Extra beams inserted

7 Use Mitre to connect the beams.

Figure 323 Extra beams trimmed
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7 Create a new sketch and place the processing plaine on the L beam

7 9C ®% AALA [

Fid Y |

Figure 324 New processing plane for L profile

2 Draw the beam alone the 2 new created beams to create support for a platform.

— Lross section J

| L EN 10056-1-50x50x5 - [= @ N
— Parameters | — U _.
Length: |603.224319.

Adopt cross-section from reference profile

Figure 325 Adopt cross-section in insert beam dialogue

| FPoint | l&l
[ Point I

Rotation:

Insertion in plane (i) @
Distance to insertion plane: 0 -

-

L) I

- Cross section

[ L EN 10056-1-50x50x5 BEIR

Figure 326 Insertion in plane in insert beam dialogue
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Tip:

= Don't forget the beam on the other side.

7 Now we make a sketch to create a grading plate.

5g

Figure 327 Dimensions for grating

=

Grat.
7 Usethe Grating function to place the floor.

Grating DIN 24537-SP-40-34.3-R10

Figure 328 Grating with annotation
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Adjust the other grading plate by using Substract.

Process with sketch *

Shoaa | 8o |
il
Share feature

= # =
Translation definifions}
- | Draught 0

[ |
Value -
vae: [0
No offset hd I 1

v
Value x
Value: |9
No offset = |1
|

Delete after subtraction

IBE !

End after subtraction

=

Figure 329 Subtract dialogue

Tip:

= |t's also possible to change the sheet length via the Change length function .

= RMB on the part

= Orgoto Sheet Metal > Change length > Lengthen.
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7 Now it is time to secure the L profile that hold the grating.

fpmm—

Figure 330 L-profiles beneath gratings

7 Add a new bolted connection or copy one from the staircase.

| 3-D Standard |. Sheet Metal ISteeI EnngeerTnlMetaI Engineeri IProﬁIe InstallatT-:IS-D

f o wa

Ived Sweep Primitive FromSkt Others Dependent || BoltScrew
F - - - w h
New Stang

o X 3D-Part structure

Figure 331 Copy bolting in sub-menu of insert Bolting
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Bolting| Weld | Subt. Ad
w - - -
Boltings

Edit
T
o Pgoy




=202 ¥

Edge Outer Surface Mitre Part 2-D | Length ~

line ||

CAids Trim “¥
L% | ™ soitings X
0]
— | — Boltings
Q @® DIN 7990 E
O DIN 6914 16-10.9
O DIN 7969 12-46
O 150 4014 12-56
O 1S0 4017 12-5.6
O 1SO 10642 12-8.8
O DIN EN 14399-3 12-8.8
O DIN EN 14399-4 12-8.8
) DIN EN 14399-7 12-8.8
O DIN EN 14399-8 12-8.8
) DIN EN 14399-10 12-8.8
- Fitting mode
(®) Prompt for processing plane
52 O Contact surface
|-_" () Active processing plane
x| = pr
E O Factory assembly
(®) Site assembly
O On-site construction
[ OK ] [ Cancel ]

Figure 332 Bolting function in Steel engineering ribbon

Figure 333 Resulting bolting connections

Now the stairs is placed its time for the railing. Use the Railing configurator (Railing along beams)

P
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7 Select the beams in the correct order and fill in the parameters accordingly.

Figure 334 Preview of railing path

‘ ™ Railing Configurato
|| Post - Sub-structure [ Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
1) Walkingline |2 Post distribution | 3)Post | 4)Handrail | 5)Infil | 6) Siirting board

EE I—Ie\'ght fin. floor

i S —

Area 1

(1) Railing height: (2) Height fin. floor: Area 1:

‘ (3) Offset: Area 2:

(]

Figure 335 Railing configurator — Walking line tab
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™ Railing Configurator

Post - Sub-structure l Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
1) Walking line | 2) Postdistribution ~ |3)Post | 4)Handrail | 5)Infill | &) Skirting board

@6, ®
|

®
O

Segment 1

L © @
| L

Segment 2

=

-
®

S

¢ JuaLlBa:

e
®

@

- Distribution of posts ————————————— -~ Create whichposts? ———————————————— [4]
() Evenly, with max. dist. [¥] Create start post m
() Evenly, with number of posts Create end posts
() Fixed distance, with rest [0l Create comerposts 1)

. D Create transition posts i)
_) Patch at start -
@) Patch at end = Individual post distribution
() Distribute patch at both ends Segment 1
Distance: [1200 - Distance: [§ | Aute
Number: |5 - Post from standard beam
® Individual E\ Distance: | 3
Post from standard beam
Post axis - Post axis Distance: ICI [ Aute
Clear width Segment 2
- Distance: |."E 159 ] Auto
250 Post from standard beam
250 Distance: [] Auto
150 = Segment 3
= 5] Distance: (500612159 [¥] Auto
Past fram standard beam
Distance: [] Auto
[ o

Figure 336 Railing configurator — Post distribution tab

™ Railing Configurator

Preview l [ oK l [ Cancel

l Post - Sub-structure l Post - Handrail

l Handrail - Handrail

| Skirting board - Skirting board

Beam crientation

Figure 337 Railing configurator — Post tab
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1) Walking line | 2) Post distribution Cil#)Handrail | 5)Infill | €) Skirting board
All posts equal
Lateral offset to handrail:
- Post
Wariant: | Post from standard beam A |
Post: [Fi40x12 - S2351R |[E




™ Railing Configurato X
Post - Sub-structure [ Post - Handrail [ Handrail - Handrail { Skirting board - Skirting board ]
1) Walking line | 2) Post distribution | 3)Post | 4 Handrail  [5)infill [ 6) Skirtingboard | |
‘ = Handrail
‘ Variant: IHandraiI from standard profile 'I
Excess length on first post: 200 -
Excess length on second post: 10 v
Handrail: lPipe EN 10220 48.3x2.6 - S235JRH
[] Beam orientation l?l
[ Handrail terminations equal
— Handrail Start
Variant: l <Do not create> VI
- Handrail End
Variant: <Do not create> = |
@ Preview ] [ OK ] I Cancel
™ ™

Figure 338 Railing configurator — Handrail tab

8

ng Configurat

X

Post - Sub-structure

[ Post - Handrail

[ Handrail - Handrail [ Skirting board - Skirting board l

(5) Clearance:
Number of knee rails:

Distribute evenly

1)Walking line | 2) Post distribution [ 3)Post | 4)Handrail | S)Infill  |6) Skirting board
- Infill

Variant: [Inﬁll. kneerails 'J

(1) Top: ® [0 -]

(2) Bottom: 120 ~ ]@

3) Width: [~ -'OT- @—TF—

(4) Depth: [0~

-

l Trim to post

-]

Knee rail:

Pipe DIN 2448 26.9x4 - S235JRH

= Infill, corner

[ ndividual corner infill

Variant: Inf

, kneerails -

= Infill,

[ Individual transition infill

Variant: Infi

, kneerails -

(%]

Figure 339 Railing configurator — Infill tab
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Preview Cancel

I

oK ] (




™ Railing Configurato

Post - Sub-structure [ Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
1)Walkingline [ 2) Post distribution [ 3)Post [ 4)Handrail | 5) Infill 6) Skirting board
Variant: ‘ <Do not create> '|

@) Skirting boards, All
() Skirting boards, Platforms

(%] [Crreview [ ok [

Cancel

Figure 340 Railing configurator — Skirting board tab

B Railing Configuratol X
1) Walking line | 2) Postdistribution | 3)Post | 4)Handrail | S)Infill | &) Skitting board |
Post - Sub-structure ‘Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
[] start post, individual
["1End post, individual
- Start, i di end posts

Variant: <Do not create> v

@ preview | [ oK ] [

Cancel

Figure 341 Railing configurator — Post — Sub-structure tab
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[1)Walking line [ 2) Post distribution | 3)Post | 4) Handrail | 5)Infill__ | 6) Skirting board

Post - Sub-structure Post - Handrail ‘Handrail - Handrail [ Skirting board - Skirting board

All connections equal

= Post - Handrail

Variant: [ Trim pipes -

Width of obtuse end: E

@ [ Preview ] [ oK I [ Cancel

Figure 342 Railing configurator — Post — Handrail tab

ch—. 1g Configurato
1)Walking line | 2) Postdistribution | 3)Post | 4)Handrail | 5)Infill | 6) Skirting board
Post - Sub-structure [ Post - Handrail ‘ Handrail - Handrail |Skirting board - Skirting board

= Handrail - Handrail

Variant: lConnect pipes 'J

Material of connecting pipe: | S235JR -
Type of connecting pipe: 5 =

Divide handrails

— Variant for handrail divisi

Variant: l straight cut h

— Division di

Segment 1 (Straight line length = 1523)
Segment 2 (Straight line length = 659)

Segment 3 (Straight line length = 613)

B ®E

@ [ Preview ] [ 0K ] [ Cancel

Figure 343 Railing configurator — Handrail-Handrail tab
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M Railing Configurator *
1) Walking line [ 2) Post distribution " 3) Post " 4) Handrail { 5) Infill 6) Skirting board }
Post - Sub-structure [ Post - Handrail [ Handrail - Handrail ‘ Skirting board - Skirting board

Variant: | <Do not create> "
@ [ Preview ] [ OK ] [ Cancel

Figure 344 Railing configurator — Skirting board-Skirting board tab
7 Click on Preview and when done on OK.

7 Now it is time for the railing on the other side

Figure 345 Preview of railing path

Section 2 is too short!
There is no post in section 2

Previewtg] [ oK 0] [ Canc

Figure 346 Error message in railing configurator dialogue
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The Post distribution of the previous values are not possible on the new beams.

So the value will be resetted

= Distribution of posts = Create which posts?
(®) Evenly, with max. dist. Create start post
() Evenly, with number of posts Create end posts

— . § Create corner posts
(_) Fixed distance, with rest 0 P

[] Create transition posts
Patch at start
Patch at end = Reference for post distrib
Distribute patch at both ends (® By segments
() Across complete walking

Distance: |1000 - o R
| Create individual post dlstrlbutlon)

Number: |5 |

() Individual

Figure 347 Post distribution area in railing configurator — Create individual post distribution

Use the same values as the other side.

Tip:
= Every Segment needs one distance on “Auto”. So de seqeunce is minimum

distance -> post -> distance

" The exercise is finished
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16.1 Exercise 20 A (additional) Staircase with wall-mounted railing

™
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000¢

FRQ 40x40x4
4
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—
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> Step 1: Use image below to draw the sketch:

— 3200 —
5
i
7
4  —
S| 7 I8
2130 . =
¥ X
Lo —
& = X
i o
1070

Figure 348 Staircase sketch

> Step 2: Start the Industrial staircase configuration

Figure 349 Civil engineering button Industrial staircase

> Step 3: Click on the second tap and adjust the settings accordingly:

Stairs X

Height above datum
Stair start | 0 Stair end | 3000 Unfinished floor | O ]

Swsight stas | Winding stsrs || Settings: Straight stairs |
AStair E First stef

(@ Stairs with 1 tread support
op |

(") Stairs with 2 tread supports

”

(1 Stringer staircase, side

(") Open stringer staircase

Tread support type Tread support
HQ-warm (DINEN 10210 v [ HQ 40x40x4 EN 10210-2 ]
Step type Level

e ( 50 )

Stairwell ]
UE Tread supp. <->LE S5te |0

Offset IE -Step 30
Offset OE - Step 30 FE Step<->FE Tread supr |0
External offset: 0

Offsetstair start o
Offset stair end ’07
(Strngers:} Stars:
Al 50 A 2 Mose overhang
AZ: 50 15

=3

=3
AT

External offset: 100

Figure 350 Industrial starcase dialogue
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7 Click on OK when you are finished.
> Step 4: Select the sketch

> Step 5: Select the start of the stairs

x|l

<|l

il

Il

<||
—d
=l

Figure 351 Start of winding stair selection

> Step 6: Select the end of the stairs:

ol

=<l

<l

<||
—
=l

Figure 352 End of winding stair selection

> Step 7: Define the distance walking line. Automaticaly the middel of the path is calculated and click on

OK.
#' Distance Walking line - Inner edge X
©
% || 7 || x || - — X 4 = Post End
7 8 9 ( ) abs sign log aint H
B 5 6 i % sin  cos tan log2 nint ,/)_\
| 1 2 3 * v | asin acos atan logl0 arc
" 0 - = n  sinh cosh tanh exp grd J I
i OK Cancel

Figure 353 Walking line definition
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> Step 8: In the Rise variants menu you can select the number of rises, which depend on your settings.

7 Click on preview to get the following result:

=
=\ %7
Rise variants X ‘I’i:.‘éii .‘
Height of storey:3000mm '-'I"II/
Walking line: 3188, 25 mm "L__‘h" il /.‘
Number of rises :15 ‘!l’la.l'/.‘
ey
[Tread :227,73mm h'il!l/l/
Rise :200mm ‘I& i
Nose overhang: 15 mm '-i.iill
25 +a:627,73mm ‘|”
Rise angle :41,29° '- A

Riseftread ratio 1:1,14

[ Delete stairwell sketch

Preview Stair data
Fit Cancel

Skew steps

Wall connection

Figure 354 Preview of winding stairs with rise configuration
Via the button “Stair data” you can go back to the setting menu of the staircaise
If you are satisfight with the result you can click on the “Fit” button to place the staircaise.
If you want to undo everithign click on “Cancel” or “MMB” or “Esc”

If you want to change the angle of line from the front of a step (skew) you can do this via the “Skew

steps” button.

7 Please cick on the cross in this new menu when you are finished adjusting the step.

s The exercise is finished
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16.2 Excersize 20 B Settings for the railing on the wall

7 To make a wall and a floor add 2 solid cuboids with the following dimensions:
B X=4000
B Y=4000
H z=100

7 You can add a texture to the floor and the wall via RMB = properties = texture

Figure 355 Wall and flooring

7 Step 1: Make a sketch with 1 line that goes allong the steps of the stair that are touching the wall.

Figure 356 Sketch along stairs
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> Step 2: Select the main assambly to active a differend processing plane than the sketch.

> Step 3: Start the railing configurator (Railings along edges)

....................

&

Railing Configurator (Railings along edges)J
| ———

Figure 357 Civil engineering function — Railing along edges

> Step 4: Select the sketch line and press MMB

Figure 358 Preview of railing along edge

Tip:

= Make sure the red line points down to have the correct direction for the wall railing
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7 Step 5:Set the settings acordingly:

! Railing Configurator
Post- Sub-structure | Post - Handrail | Handrail - Handrail | Skirting board - Skirting board
1) Walking line  |2) Post distribution | 3)Post | 4)Handrail | 5)Infill | 6) Skirting board
v} Height fin. floor
to 1.6
+ -_
; ®
@ + p!.e'a
Selected polyline
Area 1
— Walking line
() Railing height: (1000 ~| (2 Height fin.floor; Area®:[0 <]
(3) Offset: -80 -
(%] Preview |[ ok |[ Cancel

Figure 359 Railing configurator along edge — Walking line tab
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E Railing Configurator

| Post - Sub-structure | Post - Handrail | Handbail - Handrail | Skirting board - Skirting board

1) Walking line | 2) Post distribution |3} Post | 4)Handrail | 5)Infill | ) Skirting board

@, | MO
I~ i |

@ & 6
@ 'I"e'l"a'l'@jl

— Distribution of posts — Create which posts?
(®) Evenly, with max. dist. Create start post
() Evenly, with number of posts Create end posts

|:| Create corner posts u.)

() Fixed distance, with rest
[7] Create transition posts[j)

) Patch at start
i@ Patch at end — Reference for post distribution
() Distribute patch at both ends (®) By segments

200 () Across complete walking distance
Distance: A

) Individual

— Reference for distances
(@) Post axis - Post axis
() Clear width

- Dffset
(4} Corner distance:” 250 -

(5] Transition distance:” |250 -

St it
@ knd e

@ preview || ok ||

Cancel

Figure 360 Railing configurator along edge — Post distribution tab
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-
M Railing Configurator

Post- Sub-structure | Post - Handrail | Handrail - Handrail | Skirting board - Skirting board

1) Walking line | 2) Post distribution | 3)Post  |4)Handrail | 5)Infill | 6) Skirting board

All posts equal

Lateral offset to handrail: |80 - |

- Post

Variant: | Do not insert -

Figure 361 Railing configurator along edge — Post tab
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= Railing Configurator

|. Post - Sub-structure [ Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
1) Walking ine | 2) Post distribution | 3)Post | #Handrail  |5)Infill | ) Skirting board
— Handrail
Variant: | Handrail from standard profile "’|
Excess length on first post: 100 -
Excess length on second post: 100 -
Handrail: Pipe EM 10220 48.3x2.6 - 5235JRH | EfE

[ ] Beam crientation I?—I

Handrail terminaticns equal

— Handrail termination, Start/End

Variant: | Hand rail end 150 v|
- Form

Type |Er1d cap-48.3x2.6 (Cu:url

Rotate cross-section 90°

Layer for auxiliary points |'D v|

Preview | I Ok | I Cancel

Figure 362 Railing configurator along edge — Handrail tab
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™ Railing Configurator x
1) Walking line | 2) Post distribution | 3)Post | 4)Handrail [ 5)Infill | 6 Skirting board |
Post - Sub-structure  |Post - Handrail | Handrail - Handrail | Skirting board - Skirting board |

[] start post, individual
[]End post, individual

- Start, intermediate, end posts

Variant: Post connection, top =
O® & O

| Pl PR | Pl 1
T 1T 1 T 1

-

CICI
CICI
Fillet radius of corners: -

..-...—-...—-.
= M N =
- i

[ ] 907 rotated
Base plate: |BI14- S2351R |
Boltings: | DIN EN 14399-3-M12-83 |

— Corner post (on the *Post distribution’ tab, activate "Create corner posts checkbox')

@

preview || ok || Cancel

Figure 363 Railing configurator along edge — Post — Sub-structure tab
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! Railing Configurator

[ 1) Walking line | 2) Post distribution [ 3)Post | 4)Handrail | 5)Infill | 6) Skirting board

Post - Sub-structure | Post - Handrail lHandrail - Handrail | Skirting board - Skirting board

All connections equal

|»

- Post - Handrail
Variant: Wall console (Own production) v
| |
~
DN w
1 7
4/
- Distance piece

et
v 2

Radius (3) 20 v
Direction Perpendicular ¥
— Wall mounting

Sy
Form l Round i

Width (3) 75 -
Fillet (6) 10 v
p— ER—
——
s

Railing assembly
e

Adjust BOM relevance

@ [ Preview l l OK I I Cancel

Figure 364 Railing configurator along edge — Post — Handrail tab
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Figure 365 Resulting handrail

s The exercise is finished
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16.3 Exercise 21 Storage with staircase and railing

Learning target:

Learning the staircase and railing configurator.

Figure 366 Preview of exercises resulting model
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Setting up the construction:

7 Place the flooring and walls by using solids. You could use wall and concrete textures to make it more

stand out as wall and flooring. Give these solids there own assembly.

6500
300, 4260

?0'0=
200

o
(]
&
o (=]
o
S
o3
Y
200
-
Y
i
o
S
)
©
o¥
o I ]
oy

Figure 367 Walls and flooring
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16.3.1 Recommended steps for the construction:

7 Start with making a grid: Steel Engineering > Further functions > Settings > 3-D Grid

et Grid X

— X-axes — Y-axes = Planes

Number: Number: |5 = Number:
Distance Axis annotation Distance Axis annotation Distance

[1000 ~|[a - [1o00 ~| SRR EE -]
Fixed value || Automatic Fixedvalue | | Automatic [ty Fixed value
Distance Axis annotation Distance Axis annotation Distance

0 A - 0 - 0

1000 B - 1000 1 -~ 2750

1000 C - 1000 2 -

1000 D - 1000 3 -

1000 E - 1000 4 -

[ Load H Save ” Line parameters H Text parameters. ] [ OK H Cancel

Figure 368 Steel engineering grid dialogue

7 Place it in the corner of the 2 walls

Figure 369 Grids placed in model
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7 Place the beams on top of the grid. Type = U240. — U (DIN 1026 U)

9 oo

~ Fitting

| [z

Rotation:
§ [ linsertion in plane (i)

Distance to insertion plane:

(&) ]~

~ Cross section
[ 240 - s2357r02

[ Refarenced [¥] BOM-ralevant

Apply immediately [ |

| Cancel Apply

[ oK

R e e

Figure 370 Insertion of standard U-profiles

7 As well as vertical pillars according to the image below:

1x U 240-4000. 000 S5235JR

e F 5
2l ]
(=]
[em
[ <
(o) <
=i 2
¥
<
<
=
A
272_%_3_78 (h.o.h.) | | 350
4000 500
(]
1x JPE 200-2510.000 S235IR &
4
— i I
fe) =
o~ o
'y N
: . ! ¥
Ok
o™~

1x Bl 20x160.000x260. 000 S235JRGZ

Figure 371 Post and girder distribution
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16.3.2 Front plate connection to web/flange (2320)

Figure 372 Civil engineering function - Front plate connection to web/flange (2320)

™ Front plate connection to web/flange (2320) lh

—DAsT
/| [#][Z] ) 0nly show DAST conform data

Process | Front plate [Boitings | Bore grid | ion | Weld seams [ Filler plate

Semi-finished produl B 20 (5235IR) I Rotste (Flat steel]
Vertical: Projections beyond 1st beam | ||

(1) Height [100 | ‘—(j) 1 @T—'

(2) Top:

3) Bottom:

Refer distances to notches

Horizontal: Projections beyond beam

(4) Width: [0~

o1

4

(5) Left:
(6) Right:

Clearance to beam:

[ Fillet corners Radius:[10 = T

[Preview | [ ok ][ cancal

Figure 373 Front plate connection to web/flange (2320) — Front plate tab

™ Front plate connection to web/flange (2320) %

- DAST
= [#][2] =1 0ny show DAST conform data

rocess | Front plate | Boltings | Bore grid | Galvanization | Weld seams | Filler plate
P Front plate | Boltings |Bore grid | Galv: Weld Filler pl

- Boltings
[DIN EN 150 4017-M16-109 / M16 (@18)]
WIFie

[¥] Invert

Usage ‘E':i beam) assemb

[ Overwrite usage

Assignment: @ Logee part O Assembly (15t beam)

- Reinforcement plate
[[]Create
Connect plates if possible

Semi-finished product: [BI 8 (523518

Fillet corners Radius: |5 ~

[Preview [ ok ][ cancel

Figure 374 Front plate connection to web/flange (2320) — Boltings tab
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™ Front plate connection to web/flange (2320) I}

- DAST

l:l \Zl Only show DAST conform data

Process [ Front plate [ Boltings | Bore grid |Gal\fanizaﬁon [ ‘Weld seams I Filler plate l

— Horizontal — Vertical

Reference: | Distances to plate edge = | Reference: | Centred (Front plate) = |
Qty. left: {6) Distance to reference: |20 -
Qty. right: D Quantity:
{1) Distance, left: 20 =

{2) Distance, right: 425 - O 1

(3) Inner distance: 50 b i

{4) Offset b -]

(5) Distance betw. bores: 30 B @

— Distances betw. bolts Vertical ———
-

e ()

@ [ Preview H oK H Cancel

Figure 375 Front plate connection to web/flange (2320) — Bore grid tab and preview

7 Start with the 2320 connection on the corners.

= Use copy so you don’t need to start every corner again
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16.3.3 Staircase configurator

Figure 376 Civil engineering button - Staircase configurator

> Start the staircase configurator. And press MMB, use the following parameters:

Tx SP30-30-1000x240

240

2780

4040

Figure 377 Side views of staircase with dimensioning
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™ staircase Configurator - O X

Calculation |Stringers [ Platforms [Steps [ Assembling

@
AV

— Stair start — Stair end

(1) Unfinished floor height:
(2) Height fin. floor (Sketch): (3) Stair end height, Fin.floor levek

Length of start platform: 1535 =~ Length of end platform:
- Distance to stairwell — Step areas / Intermediate platforms
Stair stark 1800 ~ ,:: :

Stair end:

~ Steps &

Murmber of rises: |14

Stairwell length:

(4]

-~ Steps - Dimensioning

Step depth: \!) Total number of rises:
{4) Length of tread:
5

Rise ratio: s/a

-
{10) Total length:
Step length rule: Zs+a 580 650 &
Security rule: a+s
Convenience rule: a-s

Basis for calculation

(5) Mose overhang:
(6) Rise angle:
(7) Rise:

| DIN180SS Building staircases 1 |

Check conformity

’ (. Set parameters according to standard ! l

@ [ ok [ cancel

Figure 378 Staircase configurator — Calculation tab
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B staircase C onfigurator

Calculation | Stringers |P|atforms [Steps[Assembling l

— Variant

| Standard beam stringer -

- Base heights
(1) Stairs:
(2) Start platform:

(3) Intermediate platform:

(4) End platform:

(0

(2)
j|§(3)

(4)

- U-beam/Flat steel

U 240 - 52350R |[EE

Figure 379 Staircase configurator — Stringers tab

B Staircase Configurator

Calculation [Stringers |Platforms |Steps[Asseminng l

— Variant

| GGGt =

All equal

- General p t

Dist. Start platform, front:
Distance end platform, rear:

- Platforms

- Grating

Grating DIN 24537-30-30-5P - 5235IR

Distance te stringers:

— Support profile

L EN 10056-1-50x50x5 - 5235)R

) Length: (2} | 1000

|
|
Ol Edge distance: (1

- Connection Support profile - Stringer
Create connection

) Weld (®) Bolt together

| DIN 7990-M12-4.6

Slot:
Number of bolts:
Edge distance:

Vertical distance:
Tracing dimension

&

|| cancel

Figure 380 Staircase configurator — Platforms tab
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™ Staircase Configurator = O X

Calculation ‘Stringers IPIa‘tfurms ‘Steps ‘Assembling \

- Variant

| Standardized grating step -

- Grating step

| P30-30-1000x270 - 5235)R

Step width: (1000 |
Stepdepth: (270 |

- Bolting
With bolting

[ DIN 7990-M12-5.6 B

[] Bolts from inside

Figure 381 Staircase configurator — Steps tab

¥ Staircase Configurator - O X

Calculation [ Stringers I Platforms [ Steps| Assembling

-A bly joints

- Steps ®-

[] Assembly joint

To Steps

— Bolt A "

=

(@ As loose parts

() Assign to assembly

@ ok || Concel

Figure 382 Staircase configurator — Assembling tab
> Press Ok and place the stair in the right position.

7 If the stair is oriented wrong this can be solved by using the Move+Rotate part, via 2 planes function.
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Transform
S~ SaME & W7 w

Others Move+Rotate part, via 2 planes
Clana I

Figure 383 Assembly context menu — Move+Rotate part, via 2 planes

7 Select on the stair the X axis by 2 points from right to left and select the Y axis by a line. Now the plain
has it's Z direction away from you. Therefore you can easly select a plain on the beam where it should
fit.

Figure 384 Resulting staircase
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7 Remove the upper beam to make it one long beam with mire. Alternative: Make the staircase a bolt on

staircase.

L

Figure 385 Mitre staircase to platform
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16.3.4 Girder connection beam to web with 2 plates and stiffener (1211)

Figure 386 Civil engineering function button - Girder connection beam to web with 2 plates and stiffener (1211)

7 Use the 1211 connection to connect the left side of the staircase.

Figure 387 Indication of connection position
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,, Girder connection beam to web, with 2 plates and stiffener (1211)

Front plate |2nd plate [ Stiffener [ Boltings [ Bore grid I Galvanization | Weld seams

Semi-finishe BI 10 (S235R) | (B M Rotate (Fiat stee)

Vertical: | Projections beyond beam 'l

(1) Height [200 ~| @

@ s
(3) Bottom:

Harizontal: | Projections beyond beam 'l
|

(4) Width: |5‘50—'
o108
(6) Right:
Clearance to beam:
[ Fillet corners Radius: |3—'

=

[ Preview |[ ok ][ cancel

Figure 388 Girder connection beam to web with 2 plates and stiffener (1211) — Front plate tab

,, Girder connection beam to web, with 2 plates and stiffener (1211)

O Inserted ® Front-mounted

(5) Width: [100 ~

(8) Clearance to front plate:

| | Front plate | 2nd plate |Stif'Fener [ Baoltings [ Bore grid [ Galvanization | Weld seams

Semi-finished BI 10 (S235JR) | Rotate (Flat steel)

(1) Insertion depth: |'|0
Wertical: | Projections beyond 2nd beam

(2) Height |300

(3) Top: -3

(4) Bottom: -3 -
Horizontal: | Same as front plate = |' I

(6) Left: [0 - |
(7) Right: [0 -

e ——

[C] Fillet corners Qadi_s:| 3 B

3

[ preview |[ ok |[ cancel

Figure 389 Girder connection beam to web with 2 plates and stiffener (1211) — 2nd plate tab
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! Girder connection beam to web, with 2 plates and stiffener (1211)

| Front plate I 2nd plateJ Stiffener lBohjngsl Bore grid l Galvanization [ Weld seams [ Filler plate
Create Usage (Stiffener): | Stiffener |
- Semi-finished product
[8110 (5235R) i O Partial stiffener [AUtSMEE
— <
(1) Width: Auto @ [100 - |
(2) Height: [l Flush to 2nd plate |50 v ‘
- Internal corner
Type: | Int. fillet >
(3) Chamfer/Radius: (V] Auto |10 -
i = Others
T 25 (7) Clearance: o E
25 ["] Chamfer for zinc plating [10 -|
= Optional stiffener
[Icreate
Semi-finished product: [ BI10 (5235)R ) ||

() [#]

=

[ preview |[ ok

I I Cancel

Figure 390 Girder connection beam to web with 2 plates and stiffener (1211) — Stiffner tab

! Girder connection beam to web, with 2 plates and stiffener (1211)

Front plate | 2nd plate ] Stiffener ] Boltings IBore grid [ Galvanizati

- Boltings
[DIN EN 150 4017-M12-109 / M12 (813) |
Fit

[J Invert

Assignment: @) | 5o5e part

( Assembly (1st beam)

— Usage (Assembly)
Ist beam: | Girder (beam) assembly
2nd beam: | Girder (beam) assembly

["] Overwrite usage

Figure 391 Girder connection beam to web with 2 plates and stiffener (1211) — Boltings tab
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| ,, Girder connection beamn to web, with 2 plates and stiffener (1211)

Front plate [ 2nd plate [ Stiffener [ Boltings | Bore grid | Galvanization [ Weld seams ]

— Horizontal - Vertical
Reference: | Distances to plate edge o | Reference: | Centred i |

Qty. left: \:I (6) Distance to reference: |3.[] -

(1) Distance, left: 25 | r

(2) Distance, right: 25 v @ — @ 1
— [l

(3) Inner distance: |¢Z.5 v

4) Offset: | .35 -
(5) Distance betw. bores: @

— Distances betw. bolts Vertical

-1

oo
==
=0

L
0o

: @ . [ Preview ] [ oK l ’ Cancel

Figure 392 Girder connection beam to web with 2 plates and stiffener (1211) — Bore grid tab

Figure 393 Resulting connection (1211)
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16.3.5 Front plate connection to flange (2330)

Figure 394 Civil engineering function button - Front plate connection to flange (2330)

7 Connect the standing beams with the construction using the function of 2330

Figure 395 example of Front plate connection to flange (2330)

M Front plate connection to flange (2330)

- DAST

- ‘ |:| |z‘ Only show DAST conform data [T Invert

Front plate ‘Stiffeners ‘ Boltings | Bore grid | Galvanization | Weld seams | Filler plate I
Semi-finished produ| B 10 ( S235/R ) (@] M Rotate (Flat stee
Vertical ‘ Projections beyond 1st beam v | ‘

(1) Height [0 ~| r—@—T- @

(2) Top: -4 -

(3) Bottom: [-4 -

Horizontal: Projections beyond beam v | @

(4) Width: [0 ~|

(5) Left: 0 -

(6) Right: 0 - 3
Clearance to beam: 1 v O
LI Fillet corners Radius:[10 |

I

Figure 396 Front plate connection to flange (2330) — Front plate tab
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! Front plate connection to flange (2330)

- DAST
:] [z] [V] Only show DAST conform data [ Invert

Front plate | Stiffeners |Boltings | Bore grid | Galvanization | Weld seams | Filler plate |

(15t stiffener] 1100 < @] [2nd stiffener] |

[] Create

- Semi-finished product ~Type

[B110 (5235R) |[E] @ Funstiffener © Partialstffener
Dimensions

Wt ¥ aue®
= Internal corner
b
(3) Chamfer/Radius: [V] Auto

= External chamfer

Without (4)Fc (10 -
FxFy (5)F: |10 - |
® (6) Angle: ‘60 "‘

- Galvanization

| Top (8) Distance: ‘25 v |
[T Bottom (9) Distance: |25 - |
{(10) Diameter: ‘10 o |
(11) Distance: '25 v |

Usage (Stiffener): I Stiffener |

(%) (] B (e ]|

Figure 397 Front plate connection to flange (2330) — Stiffners tab
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! Front plate connection to flange (2330)

X
- DAST
[ - ] @[x][z] ¥ 0nlyshowDAST conform data [ invert
Front plate | Stiffeners | Boltings | Bore grid | Galvanization | Weld seams | Filer plate |
- Boltings
[DIN EN 1SO 4017-M16-8.8 / M16 (218)|
[v] Fit
V] 1nvert
Assignment: @ | ooce part @ Assembly (1st beam)
= Usage (Assembly) —
1st beam: | HJ
2nd beam: | = - ; HJ
"] Overwrite usage
~ Reinforcement plate
[[] Create
[ Connect plates if possible
sem shed procuc: (B8 (52950) (] @
(1 6 -
@ 6 ~|
[¥] Fillet corners Radius: I:I
(%) (] E[M)  [Cpreview [ ox ][ concel ]

Figure 398 Front plate connection to flange (2330) — Boltings tab
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! Front plate connection to flange (2330) X

- DAST
: @ [/] Only show DAST conform data  [1] Invert

Front plate | Stiffeners | Boltings | Bore grid | Galvanization | Weld seams | Filler plate |

E— —
Reference: | Distances to plate edge v| Reference: | Centred (Front plate) -|
Qty. left: (6) Distance to reference:
e Qe E—
(1) Distance, left:

{2) Distance, right: ® — @

(3) Inner distance:
(4) Offset:
(5) Distance betw. bores:

s
™~
in

- Distances betw. bolts Vertical

R o—

(D QD
AP S ¥
| ] 1 |
L

#®) (%) B [Cerevew ][ ox ] [Cconeer |

Figure 399 Front plate connection to flange (2330) — Bore grid tab

? Use copy to adjust the other pillars
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16.3.6 Placing a endplate using: End

plate (2102)

Figure 400 Civil engineering function button - Endp

late (2102)

P Use endplate or anchor to secure the construcion on the flooring.

™ End plate (2102)

Front plate |Bo|ﬁngs [ Bore grid I Galvanization [ Weld seams I Filler plate [ Base l

Semi-finished produ4 Bl 20 ( 5235JR)

Clearance to beam:

Inclination angle to beam, about axis Y
Inclination angle to beam, about axis 7
[] Fillet corners Radius:

Shorten beamn by plate thickness

Vertical: | Projections beyond beam hd |
(1) Height [1:0  ~ @
2) Top: 30 -
(3) Bottom: 30 -

Horizontal: Projections beyond beam - |
4) Width: E
(5) Left: 0 - ()
(6] Right:

Bl=

[rreven ] |

0K

l ’ Cancel

Figure 401 Endplate (2102) — Front plate tab

256 UNLIMITED PERFORMANCE




™ End plate (2102)

Front plate | Boltings | Bore grid | Galvanization | Weld seams | Filler plate | Base |

— Boltings
IHILTI HST DURCHSTECKANKER-M16-5t / M16 (@ 17)]
[C] Fit
[ Bores
Usage (1st beam): | Girder (beam) assembly |
[ ] Ovenwrite usage
Assignment:

@® Loose part
) Assembly (1st beam)

Figure 402 Endplate (2102) — Boltings tab

M End plate (2102) X

Front plate | Boltings | Bore grid | Galvanization | Weld seams | Filler plate | Base |

|Bottings| Fixing holes|

= Horizontal = Vertical

Reference: | Distances to web Reference: | Centred (Front plate) -
Qty. left: (6) Distance to reference:
a o uy F—
(1) Distance, left:

(2) Distance, right: @

(3) Inner distance:
(4) Offset:
(5) Distance betw. bores:

Il

= Distances betw. bolts Vertical

M-1[20 -|fH]

-
-
-
-
—
-
-
-

(%) =] EIM (o ) [Coc J[Come |

Figure 403 Endplate (2102) — Bore grid tab
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Figure 404 Resulting Endplate (2102)
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16.3.7 Railing configurator (Railing along beams)

En=
"

Figure 405 Civil engineering function button - Railing configurator (Railing along beams)

Tip:

= When using the railing configurator make favourites you would like to start your de-

sign. This way you can add more and more details. Instead of removing them.

7 Place the railing with the railing configurator. Make sure to select all beams. The parameters are on the

next page.

Figure 406 Preview of railing along beams
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™ Railing Configurator x
Post - Sub-structure [ Paost - Handrail [ Handrail - Handrail [ Skirting board - Skirting board l
1) Walkingline  |2) Post distribution | 2)Post | 4)Handrail | 5)Infill | 6) Skitting board |

Area 1

®

+_

T

@

Height fin. floor

— Walking line
(1) Railing height:

(3) Offset:

1000 -

(2} Height fin. floor Area 1

Area

Figure 407 Railing configurator (Railing along beams) — Walking line tab
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z Railing Configurator

Post - Sub-structure [ Post - Handrail

[ Handrail - Handrail

[ Skirting board - Skirting board

1) Walking line 2) Post distribution

[3) Post

| 4) Handrail [ 5) Infil

| 8) Skirting board

Segment 2

@ ® &
Segrment 1

©e, ® 09
(N | | [

¢ uswbag

QO '@ ®©®

- Distribution of posts

(®) Evenly, with max. dist.
() Evenly, with number of posts
() Fixed distance, with rest

() Patch at start

@ Patch at end

() Distribute patch at both ends

Distance: |1200 -

Number |3 i

S [
) Individual

- Reference for distances
(®) Post axis - Post axis

() Clear width

- Offset

- Create which posts?

Create start post
Create end posts

[ "] Create corner posts

®
[ "] Create transition posts

- Reference for post distribution —

(® By segments

() Across complete walking distance

{4) Corner distance:” 250 -

(3] Transition distance:”

(6) Start distance:

(7) End distance:

[ Preview [ ok |

Cancel

Figure 408 Railing configurator (Railing along beams) — Post distribution tab
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™ Railing Configurator

[ Post - Sub-structure [ Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board

1) Walking line | 2) Post distribution | 3)Post  |4) Handrail | 5) Infil

| €) Skirting board

All posts equal

Lateral offset to handrail:

- Post
Variant: | Post from standard beam "’|
Post: [Pipe IS0 1127 48.3x2.6 - X5CrhiMo17-1] [EF])

Beam crientation +

Figure 409 Railing configurator (Railing along beams) — Post tab

™ Railing Configurator

[] Beam crientation I?I

Figure 410 Railing configurator (Railing along beams) — Handrail tab
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[ Post - Sub-structure [ Post - Handrail [ Handrail - Handrail [ Skirting board - Skirting board
1) Walking line | 2) Post distribution | 3)Post | 4)Handrail  |5)Infill | 6) Skirting board
Variant: | Handrail from standard profile - |
Excess length on first post: 100 -
Excess length on second post:
Handrail: |PipeISO 1127 48.3x2.6 - X5CrNiMo17-1|[EZ]




z Railing Configurator

' Post - Sub-structure [ Post - Handrail

| Handrail - Handrail | Skirting board - Skirting board

1) Walking line | 2) Post distribution | 3)Post | 4)Handrail | 5)Infill  |6) Skirting board
= Infill

Variant: | Infill, kneerails ~|

(1) Top: D [0~

(2) Bottom: 120 ~| | =S 4.@ —

(3) Width: x

(4) Depth: 10 - |

(5) Clearance: |1 - |

Number of knee rails: E’ - @

Distribute evenly
| Trim to post -|
Knee rail: IPipe DIN 2448 20x5 - S235)RH | [EE

- Infill, corner

[] Individual corner infill

Variant: Infill, kneerails

= Infill, transition

[ 1 Individual transition infill

Variant: Infill, kneerails

@ex?&‘

| Preview || ok || Concel

Figure 411 Railing configurator (Railing along beams) — Infill tab
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! Railing Configurator

|' Post - Sub-structure [ Post - Handrail

[ Handrail - Handrail

| Skirting board - Skirting board

l

| 1) Walking line | 2) Post distribution | 3) Post

| 4) Handrail

| 5)Infill | 6) Skirting board

Variant: - |

| Skirting board, flat steel

- Assembling

(@) Skirting boards, All
() Skirting boards, Platforms

Skirting board: | Fl 50x8 - S235)R

{1)Gap at bottom:
{2)Distance to post:
- Fixing of skirting board
(@ Internal
() Middle

() External

[ Trim skirting boards to post
Width of obtuse end: 1 |

@ex?&‘

Figure 412 Railing configurator (Railing along beams) — Skirting board tab
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! Railing Configurator

1) Walking line | 2) Post distribution | 3)Post | 4)Handrail | 5)Infill | 6) Skirting board
Post - Sub-structure  |Post- Handrail | Handrail - Handrail | Skirting board - Skirting board
["] Start post, individual
[] End post, individual
- Start, intermediate, end posts

Variant: Post connection, top -

OJOMIONO)

gen - © 20 -] ] With galvanising hole
@ - Diameter:
2
ol
Fillet radius of comers:
(190" rotated
Base plate: |B114 - 52351R |
Boktings: [ DIN EN 14399-3-M12-8.8 [E=)
— Stiffeners

® None () One-sided () Double-sided
[B110- S2351R, Width=Automatic | [ ]

= Corner post (on the "Post distribution’ tab, activate "Create corner posts checkbox®)

Variant: | <Do not create>

-

(=]

l

Preview || ok || Cancel

Figure 413 Railing configurator (Railing along beams) —

Post-Sub-structure tab
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™ Railing Configurator

| 1) Walking line | 2) Post distribution

| 3)Post | 4) Handrail

Post - Sub-structure | Post - Handrail

All connections equal

— Post - Handrail

| 5) Inil

| ) Skirting board

|Handrai| - Handrail

| Skirting board - Skirting board

Variant: | Connection with mandrel

h |

Top plate: |EI 5- X5CrMi18-10

@

Mandrel:

|Rd DIM 1013-1 12 - X5CrMi18-10

[E

Mandrel length:

75

Figure 414 Railing configurator (Railing along beams) — Post-Handrail tab

| 1) Walking line | 2) Post distribution

| 3)Post | 4) Handrail

Post - Sub-structure [ Post - Handrail

| 5) Inil

| Handrail - Handrail

| ) Skirting board

| Skirting board - Skirting board

— Handrail - Handrail

Variant: | Connect pipes

h |

Material of connecting pipe: | X5CrMNi18-10 -

Type of connecting pipe:

[ Divide handrails

Figure 415 Railing configurator (Railing along beams) — Handrail-Handrail tab

™ Railing Configurator

| 1) Walking line | 2) Post distribution | 3)Post | 4)Handrail | 5)Infill | ) Skirting board

| Post - Sub-structure [ Post - Handrail [ Handrail - Handrail

- |

| Skirting board - Skirting board

Yarant: | Mitre cut

Figure 416 Railing configurator (Railing along beams) — Skirting board-Skirting board tab
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: lmlloxllcmlj

Manage £ rites ! Save favourite

P |
5

Name

Comment

No Favourites exist in folder

Name: IExampIe Stair Railind

Comment: I

Figure 417 Save favourite for Railing configurator (Railing along beams)
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Figure 418 Resulting Railing

2 Now the contruction is complete, it is time to sort the 3D-part structure accordingly, and make all

necessary pages with views and production drawings.

s The exercise is finished
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16.4 Exercise 22 Spiral staircase
Learning target:

B Making a spiral staircase by using parametric clone.

Figure 419 Preview of examples resulting spiral stairs

7 Place a “steel pipe” Din 2393 Rohr 120x5 perpendiculair to the XY viak with a length of 4230mm.

¥ 8eam x b
I} . ¥ y
- Fitting Ength Total Point
g/= -
|
e ; 7
[ point @) F

Rotator: gEk @
L ) @

[pipe 1205 B EE
Lenath:
Fitig dept
- o
@ 7
d e g poi &
- General
- IRamererced BOM:-relevant

Apply immediately []
[ ok ][ cancet ][ Appty ]

Figure 420 Insert standard beam from catalogue dialogue
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7 Draw one step using sheet metal from sketch and make it 3mm thick. Sheet Metal > New > FromSkt

Ras/

0c

535

Figure 421 Sketch of spiral stairs step

7 Use the images below for the position of the planes, that are being used for the bores. The bores are

21mm in diameter and are 20mm x 20mm from the corners.

Figure 422 Position and measurements of post holes

m&/

Figure 423 Resulting step
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7 Move the Sheet metal upward 60mm above the floor.
7 Give the sheet metal flanges that go from 50 to 35mm in heigth or add a normal flange

7 Reference the step internaly

ot pa

Figure 424 Flange to be added

™ Attach flange X
~ Outer ¢ ing edge

[ QOuter connecting edge ]
- Flange

2

[ Fitting point on connecting flange I

[ sketch line ]
Pasition on sketch line: (— —
Sketch shortening: Without -

Invert sketch

- Parameters @
4

| £
Bend radius: ] From semi-f.
Fitting mode: ‘ ‘Without shortening - ]

[ |

Allowance method: DING935 ~| [ From semi-f.

- | cut-out @‘
Apply immediately [ |

[ oK H Cancel H Apply ]

Figure 425 Attach flange with sketch dialogue
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7 Parametric clone the step:

B Clone part (3-D) e
- Parts E1CH
[Aluminium sheet 3mm (Sheet Metal} [}
// L
&
~ Translatory and rotatory pattern ————————(~A-E-
Clones: B _ -
[ Total distance ~|[az3000 -] (=]
Auds of rotation: Rotation axis
[ Individual engle ~|[-17a - fo
< 1] -
- Omissions @
- Fitting mode

_) Without superordinate part
® Create assembly
Union
Clone, one-sided
Deactivate external references i

Figure 426 Parametric clone dialogue with preview in drawing field

7 Place the connecting rods with “DIN 2393 Rohr 20x1.2” Length 200

Figure 427 Resulting step with post

7 Parametric clone the rod with the same settings except for the clone, one-sided checkbox.

™ Clone part 3-D

~Parts &

Pipe 20x1.2 {Steel pipes} {0) D

- Pattern @~
~ Translatory and rotatory pattern ———————(AHE)-

Clones: = — -—
[ Total distance |[a32000  ~] (2]
i of rotations =

[ incividust ngle -[[a74 -]

Il ]
v 5

~ Fitting mode

Without superordinate part
Create assembly

Union

[ Clone, one-sided

Deactivate external references (i

Figure 428 Parametric clone dialogue — Clone, one sided option
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2 Now one step is completely finished, we will parametrically clone it using the 3-D Standard > Clone >
Param. function. Select the components to be cloned (step + tube) for this purpose.
= B W<
Move Rotate MirrorlfParam.

- - -

Clone

Figure 429 3-D standard ribbon — Parametric clone button
2 Inthe rotatory pattern, we have a total of 22 steps, so 21 copies, and the vertical displacement is the
tube length 4230 - the run of 60mm.

7 Next, the balusters need to be placed, which is also done using the 3-D Standard > Clone > Param.
function. Place a tube 'DIN 2393 Rohr 20x1.2' with a length of 925mm perpendicular to the step in the

center of the hole. Then, copy the baluster using the 3-D Standard > Clone > Param.

B Clone part (3-D)
- Parts. EHR
Pipe 20x1.2 {Steel pipes} {0}
- Pattern ®
== [%
~ Translatory and rotatory pattern ———————(AHE-
Clones:
[ individual distance ~|[s05e - [+]
Axis of rotation: Rotation axis [+]
| individual angle -|[=22 -
1 0
~ Omissions
~ Fitting
Without superordinate part
® Create assembly
Unie
Clone, one-si ided
Deactivate extamal references | i

Figure 430 Parametric clone dialogue with preview of post distribution
In total, 6 balusters are placed with a rotational angle of 60 degrees, and the vertical displacement

is bB86mm. Therefore, a baluster will be placed on every 4th step.
Now that the balusters are placed, the railing can be laid out using a '3-D Sketch' and the spiral

function.
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O M

|Freehand| Text Change

- -

g

Offset
b

Curves

From polyline
A/ Cubic spline

"’L Cubic spline, tangential

JL_‘ Akima spline

7\ B-spline/NURBS

Others

Spirals

Figure 431 Sub-menu of Freehand function in Sketch ribbon - Spirals

When creating the railing, the 'start point' of the spiral is positioned on the first baluster, and the

'spiral axis' is the Z-axis of HICAD Coordinate system.
Diameter:

This field can be set to automatic, allowing HiCAD to find the correct diameter itself, ensuring that

the spiral aligns precisely with the centerline of all balusters.
Height:

This value represents the distance parallel to the Z-axis between the start point and the end of the

spiral.

7 Measure the distance from the top of the first step to the top of the top step. Add twice the riser height
to this value (top of step to top of step).

Tip:
= This can be measured within the function using the Right Mouse Button in the field
-— and 'Pocket calculator', Distance "D", 3-D Z
9 Undo & Point X Distance b4
Redo ‘ @ .—
Copy % /| x| - — X 4 = | Post End
Paste N )
“eanee (I« e e || G
‘- z::k:i:m‘a‘m 1 2 3 v asin | acos | atan | log10| arc J @@
Variables 0 5 L m | sinh | cosh | tanh | exp | grd
% Delete history OK Cancel ‘ @

Figure 432 Pick distance in pocket calculator
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Windings/Angle:

To calculate the correct angle, the remaining angle rotation needs to be measured. The spiral should
extend one step further than the last step. Calculate the degree difference between the front of the
bottom step and the front of the top step using the "Pocket calculator'. Add twice the degree
difference between the front of one step and the front of the next step to this value.

Switch to winding angle in the Spiral function and click the triangle behind Lead to let the function
calculate the lead instead of the windings/angle:

( ™ spiral X 1 ™ spiral X |

- Base p s - Base p

[ Spiral axis ] l Spiral axis I

[ Start point of spiral ] l Start point of spiral I

Diameter: [ Automatic Diameter: 10 ~ [[]A

Direction of windings: Direction of windings:

Startangle Startangle

Height: <] [ Ais length Height: <] [axds length

Number of windings/Angle: m L Number of windings/Angle: <]

Lead: Lead: 'ﬁ
[ | Extended settings Switch to winding angle = d settings O
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Figure 433 Sketch spiral dialogue

§ 21794

Figure 434 Top view of spiral stairs

7 To convert the spiral into a railing, 3-D Standard > New > Sweep is utilized. First, the guideline must be

copied downwards to evenly distribute 3 balusters over the length of the baluster, which is 925mm.
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Hollow [~ to outside

Wall thickness | 1.2
Diameter 48

Minimum rotstion hd

Guideline 334 3

Sketch as cross-section

B B ©

B Position sketch
automatically

Delete after creation

[ Referenced
[ BOM-relevant

Article number
C-edge sweep_0

Figure 435 C-Edge sweep dialogue and spiral stairs with handrail
Optional:
Create the railing from a beam:
Delete the HCM constraint of the Spiral line and delete the axis line segment

Replace line by clicking on : Sketch > Derive > Offset > Replace line

W WV

Use beam function along sketch
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7 Copy the railing via clone in edge direction with distance 250

Figure 436 Measurement of middle rods

7 Now, using the 3-D Standard Sweep, create a sweep of all 3D sketches. Give the top railing a diameter of

48mm and the balusters 15mm in diameter.

> (Possibly, you can make the top railing slightly longer than the baluster using the 'Sketch' function 'trim

to surface/line/point' or 'by value'.)

Del. || Move Rotate Mirror Scale MovePts

v v

2
Trim |
v
Change jl Transform

x¥ In screen plane

% In processing plane

Change length

vy By value
i )p To surface/line/point

Divide

x Number
N
\)(\ With point

Polyline

Others
f Change radius

I“ Close corner

A Close polyline

Figure 437 Trim edge to surface/line/point in trim sub-menu
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7 As the final step, the balusters can be cut to the top railing using the 3-D Standard > Process > Add >
Subtract function. Select the part from which the subtraction will occur, followed by the collision part.

When prompted with 'retain second part', select 'yes' to keep both components in the drawing.

7 (Select the baluster and then call the subtract function, then select the handrail.)

)
» 4
::'[‘,'7 Retain sscond part :
= L

Figure 438 Subtraction of railing from post with retain second part message and result

The staircase is now ready, optionally you can do some post-processing on the other balusters with

the same functions as used before.

' ' The exercise is finished
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