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General Information

Welcome

Welcome to the Scia Engineer 15 AISC Steel Frame Tutorial. Scia Engineer is a design program in Windows with a broad application

field: from checking/designing simple frames to the advanced design of complex projects in steel, concrete, cold formed steel and a
variety of other materials.

The software allows engineers to model 2D and 3D structures which include flat or curved plates and beam members (straight or curved)
as well as other advanced 3D geometry. The complete calculation and design process has been integrated into one program so that the
input of geometry, input of calculation information (loads, combinations, and supports), linear and non-linear calculation, output of results,
reinforcement design according to various codes and the generation of the calculation documentation are all completed in the same
software.

Scia Engineer is available in three different editions all which require a license to operate:
- Concept
- Professional

- Expert

License version

A licensed version of Scia Engineer i sytsthecUSB jgod of ywourtctmpuaer ¢r b goftware 6 don gl
license on your company6s networ k.

Scia Engineer is also modular and consists of various modules. The user chooses from the available modules and composes a custom
design program, perfectly tuned to the desired needs of the company.

In the general product overview of Scia Engineer you will find an overview of the different modules that are available.

Demo version

I'f the program doesndét find a |icense on ysion The properpes of he dema versioni | | aut
are:

- All projects can be inserted however projects created in a demo version cannot be opened in a licensed version.
- The calculation is restricted to projects with 25 elements, 3 plates/shells and two load cases

- The out put contains a watermark AUnlicensed softwareo

Scia Engineer Support

If you need assistance with the software, you can contact the Scia Engineer support service in the following manners:
By e-mail

Send an e-mail to support@scia.net with a description of the problem and the concerning *.esa file, and mention the number of the
version you are currently working with.

By telephone
From USA: 443-542-0637

Via the Scia Support website
http://www.scia-online.com/en/online-support.html

Website

Link to Tutorials

http://www.Scia-online.com > Support & Downloads > Downloads > input e-mail address > Scia Engineer > Scia Engineer Manuals
& Tutorials

Link to eLearning
http://www.scia-online.com > Support & Downloads > eLearning
Link to Demo version

http://www.Scia-online.com > Support & Downloads > Secured Downloads > input username and password > Service Packs > Scia
Engineer > Setup i Scia Engineer


mailto:support@scia.net
http://www.scia-online.com/en/online-support.html
http://www.scia-online.com/
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Introduction

This tutorial describes the main functions of Scia Engineer 15, the input of design data and calculation of a 3D steel frame building.

The tutorial will begin with the creation of a new project and the modelling of the steel frame structure. After the input of all frame geometry
and loads, the structure will be calculated and the results will be viewed. Next, the input of the slenderness and buckling parameters of
the frame will be discussed, followed by the steel member calculations which contain the inclusion of unity checks and member
optimization. Next, a rigid steel connection will be modelled and displayed within the structure. Lastly, the tutorial will discuss how to
format an engineering report while properly displaying the calculation results.

The figure below shows the computational model of the structure that will be completed through this tutorial (the units are in the Imperial
system, e.g. kips, feet):




Getting started

Starting a project
Starting the program

Before you can start a project, you need to start the program first.
1. Double-click on the Scia Engineer shortcut in the Windows Desktop.
Or:

2. Ifthe shortcut is not installed, click [Start] and choose Programs > Scia Engineer 15> Scia Engineer 15.

If the software cannot locate a license file, you will receive a dialogue box indicating that no license was found. A second dialogue box
will then list the restrictions of the demo version. Click [OK] in both windows.

For this Tutorial, you must start a new project.

Starting a new project

1. If the dialogue Open appears, click [Cancel].

2. Click the New icon D in the toolbar.

r a
B Start project I ﬂ
Recent projects New Project
=
- & .y
Analysis LTA
© Sample Projects T
o
Scaffolder model IT Structural Edition
5 Open project ©Eslub Sistemas Construtivos
© Protection Settings New Project from Template
Enter search term: | S-o/ch for - |
e Check for Update
N. | Dats Si;
@ Getting Started / eleaming ame < ==
4 User Templates 12/31/1600 7
W What's New m e
@- Structics.esa 2/1/2016 235 487 k
& Resource Centre
4 P system Templates 12/31/1600 7
© scia Page I P& Eurocode 11/12/20159
@ Web Help 4 P PredefinedShapes 11/12/20159
b P& 3D Shells 11/12/20159
I> P Reinforced Concrete 11/12/2015 9
ill be replaced by an
yu save your data
version of Scia Engineer.
PRI R
Antivirus is active. | Firewall is active.

In the Select New Project dialogue box, choose the Analysis environment by clicking on the corresponding icon. Confirm your choice

by clicking [OK].

Now, the Project data dialogue box is opened. Here, you can enter general data about the project.
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Project data @

Basic data ] Functionality] Loads ] Code Setup | Protection

Tﬂ‘l' Data Material
cia
Name: [AMISC Steel Frame Concrete r
Steel =
Mderid A6 -
Part: -
| Timber I~
- Other r
Description: |Tut|:|na| Auminium r
Author: |B|-F
Date: |26.09. 2012
Code
Structure: National Code:
Frame XYZ - = |iec -]
Project Level: Model:
Advanced - COne -

QK Cancel

3. Inthe Basic Data group, enter your preferred data. The data you enter will be displayed on the output produced by Scia
Engineer, e.g. in the document and on the drawings.

4. Choose the Project level: Advanced and Model: One.

5.  Click on the rectangular button 4| below National Code to choose the default code for the project. This code will
determine the available materials, combination rules and code checks. For the tutorial we will choose IBC (International
Building Code). The window Codes in project is opened.

- Click [Add].

- The dialogue box Available national codes are opened.

- Select the USA flag and click [OK].

- You will return to the Codes in project dialogue and IBC is added.

- Select the flag named IBC.

- Select the Active code option and click [Close].

- You will return to the Project data window and IBC is the active code.

6. Select Frame XYZ in the Structure field.
The structure type (Frame XZ, Frame XYZ, Plate XY, General XYZ, etc.) will restrict the input possibilities during the
calculation.

7. Inthe Material group, select Steel. Below the item Steel, a new item Material will appear.
8. Choose A36 from the menu.
9.  Confirm your input with [OK].

10. On the Code Setup tab, you can see the specific codes that are used for the generation of loads and the design of steel,
concrete and cold formed steel structures. In addition to these codes, you can also choose the measurement system and
formatting that will be used throughout the project.



11. Click on Code Setup tab and click on the _l button beside Code setup. Now, the Format and measuring system
dialogue box is opened. Choose Imperial format and click [OK].

Project data @

Basic data | Functionalityl Loads | Code Setup | Protection |

PRI Format and measuring system : |
E§E!? Code for loads - ASCE 7405
e Code for concrete structures : ACI 318(Mp08
Code for steel structures AISC 360-05
Code for cold formed steel structures : AlS1 5100-2007
Format and measuring system @

= Metric format

i+ Imperial farmat

Measuring zystem
’7 Ilmperial aystenm ﬂ

]9 Cancel |

oK Cancel

Notes:

Onthe Basicdatat ab, you can set a pr oetgndacddo, | ekiel progfamowi thooskyfishow the
basic functions. If you choose fAadvancedo, all basic functions wil
On the Functionality tab, you choose the options you need. The non-selected functionalities will be filtered from the menus, thus

simplifying the program and the analysis.

On the Load tab, you will find the value for the acceleration of gravity and the applicable wind and snow loads that can be activated

with the Climate loads functionality.
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Project management

Save, Save as, Close and open

Before entering the software to complete the frame construction, we will first discuss how to save a project, how to open an existing
project and how to close a project. While completing the tutorial, the project can be saved at any time, that way you can leave the
program at any time and resume the project from the save location later.

Saving a project

Click on in the toolbar.

If a project has not yet been saved, the dialog box Save as appears. Navigate to the location or the drive where you want to save your
project in. Select the folder or subfolder in which you want to save the project and enter the project file name in File name field. Once
this is complete click on [Save] to save the project.

If you press E twice, the project is automatically stored with the same name. If you choose File > Save as in the main menu, you
can enter a new file name or save location for the project file.
Closing a project
To close a project, choose File > Close in the main menu.
A dialog box appears asking if you want to save the project. Depending on your choice, the project is saved and the active dialog is

closed.

Opening a project

|

Click on to open an existing project.

A list with Scia Engineer projects appears. Select the desired project and click [OK] (or double-click on the project to open it).



Project Unit Setup

Changing the units

At the beginning of a new project, verify that the units used by Scia Engineer are compatible with your desired units. To check and
modify the units:

1. Click on Setup in the main menu and select Units.

"rr Scia Engineer - [ACI Concrete Frame : 1]
J File Edit Wiew Libraries Tools Modify Tree Plugins | Setup Window Help

J O E | Ky [a | E| ACI Concrete Frame - . J =3 Options i
J% [ s &Q{_‘l(}lg@ﬁ|v Geometry/Graphics
Delete
Main = Colours/Lines |
@ Project Fonts
- Line grid and storeys Beam types [structural)
-4 BIM toolbox . R
FS Structure Dimension lines
Lo P |
E-LE Load cases, Combinations
----- ¥ Load Cases i scale
..... Jla Load Groups I. Mesh
----- ¢ Combinations I. Solver
----- H Concrete combinations
----- AE Result classes Za Gallery
[ Calculation, mesh
-] Check structure data
ot o N By A

2. Inthe Units window you can view the units for different options and modify them to your desired unit system.

Units (=23 | Units 5
Stiffness - = Geometry E
= Loads/Results Length inch

= Force kip Angle deg
Unit kip - =" Length-drawing footdinch
Decimal length 2 b Unit footdnch -
Qutput format decimal - Cutput format fractional - |=
=N Stress kesi Fractional precision 1/2" 3
Unit lesi - =l Cross-section
Decimal length 3 = Length inch
Output format decimal =3 Unit inch -
Strain Te-4 Decimal length 3 T
Length-impulse ft Output format decimal -
Lencth-goom : - T -
Creep time day Unit inch -
Deformation B Decimal length 3
Mass Output format decimal -
Others T Surface inch™24nch |:|
E?l ElEI ﬁlgl ok I Cancel | E?I EIE' ﬁlﬁl ok I Cancel |

Note:
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It is possible to create a default template file that contains user preferences for desired units, scales and fonts. A template file can be
created and saved so that the user can load the desired template file before beginning a new project. The creation and use of template
files is not discussed in this tutorial.



Geometry Input

Input of the geometry

When starting a new project, the specific geometry of the structure must be entered. The structure can be entered directly, or it is
possible to add geometry using instance templates with parametric blocks, DXF files, DWG files and other formats.

Profiles

When entering one or more 1D structural elements, a profile type is immediately assigned to each member. By default, the active
profile type is represented. At any time it is possible to open the profile library to activate another profile type. If you want to add a
structural part before a profile type has been defined, the profile library will automatically be opened.

Adding a profile

3. Click on the Cross-Sections Ijl icon in the toolbar.

The Cross-Section manager is opened. If no profiles have been entered in the project, the New cross-section window will
be automatically opened.

New cross-section P
Available groups Available items of this group Items in project
TC Frofile Library I HP EE .
3 Geometric shapes = HPIARCUS 10x42 b
. . = (Im 10X57
MNumerical I ..... . A m 12¥53
¥F General c MImp) 12063
[ Pairs E - 3 12x74
I | L S[ARC) 12x54
%C'U“d : 'L 5{mp) 14373
Haunch . B w 14x39
T welded B @ ||wero 14102 3
- E WIARCUS) 14¥117
TT Sheet welded : wiimp) 16X58 N
XL Build-in beams I |,rl| 16X101
I Thin-walled geometric - 1ex121
== - = 16x141
., Fabricated 1 3 16X162
16183
18¥135 R
18X157
181581 -
Mame HP(Imp)&¥35
AISC / Steel Construction Manual, 14th Edition / Version 14.1 (Jun
American bearing pile - imperial naming convention
Profile Library filter |American j Add Close
\ J
4.  Click Profile library in the group Available groups.
5. Inthe Available items of this group, you can choose a I-shaped profile . Choose HP(Imp) 8X36 from the list.

-
6. Click [Add] or to add the profile to the project.

7. Add W8X13 and W6X12 in a similar way.

8. Inthe Available items for this group, you can choose an angle section = . Choose L(Imp) 3X3X1/4 from the list.
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-
9. Click [Add] or J to add the profile to the project.

10. Click [Close] in the New cross-section window, the Cross-Sections manager will appear.

7| Cross-Sections (2]
ANBeHBERI 9 &G SHE A - ¥
CS1 - HPaX36 a C54 -
C52 - wax13 Type L3X3K14 1
CS3 - WEX12 = Source and Type descriptions a1
CASEONTY Source description CD-ROM Database AISC Shapes Database / Version 3.0 / 2001
Type description American single angle - imperial naming convention
=/ Parameters
Matesial A36
L sections Limp)3X3X1/4
Profile Library fiter American
= General
Draw colour Nomal colour - -
4 -
YLCS
New | Insert I Edit | Delete | Close
|

11. Click [Close] to close the Cross-Sections manager and to return to the project.

Geometry

Structure menu

When a new project is started, the Structure menu is automatically opened in the Main window. If you want to modify the

1.
structure at a later time, you must double-click on Structure in the Main window.

10



Main X | Structure x

Project

Line grid and storeys

-8 BIM toolbox

Ao Load E
[#-4E Load cases, Combinations BG4 1D member components
&-[B] Calculation, mesh Eﬂ"#i Load panel

B Open connection EEI---[K=3§ Advanced Input
P Concrete &=z Model data

-1 Document 1] Check structure data
G-fe¥ Drawing Tools BB, Modelling/Drawing
-G Libraries -] Bill of material
3% Tools

Mew | Close |

2. Inthe Structure menu, you can choose different structural elements to enter the structure.

To set up the structure, you must enter the first frame. After doing so, the frame can be copied and the wind bracings and the horizontal
beams will be entered.

To enter the frame, you can simply add members such as columns and beams. Scia Engineer however offers multiple Catalogue blocks,
allowing for a smooth and simple input of the structure.

Entering a frame using a Catalogue Block

1. Toenter a new frame, use the option Advanced input > Catalogue Blocks in the Structure menu. The Block select
manager is opened.

Block selection manager @

Available groups — &vailable items of this group Items in project

= o ™ M

P, Tower

{C) Curve
FH Frame 3D

33 Trugs 20
{=5 Truss 30
{=£5 Truss 30 Ao
33 Trugs 20 Ao

ﬁ Frame

Fiter | =1 Ok | Close

2. Inthe Available Groups group, choose a Frame 2D

3. Inthe Available items of this group, you can choose the first frame r\l .



Tutorial Frame Steel

4.  Confirm your choice with [OK]. The Geometry block window appears.

Geometry block
ﬂm Frame

= Geometry
L] 39,500
H1 ] 16.500
H2 ] 3500

Comn  CS1-HPEX36 ~ ..
Beam C52-WBX13 - /

H2 3.500

L 39.500

H2

H 1

H1 16.500

0K I Cancel

5.  Now, enter the frame dimensions: L =39.5 ft, H1 = 16.5 ft and H2 = 3.5 ft
6. Inthe pull-down menu, choose HP 8X36 for the Column and W8X13 for the Beam.

7. Confirm your input with [OK]. The Catalogue block manager appears.

7| Catalogue block
AHe BB 0 S SH
T | ane Frame
= Geometry
L il
H1 ]
H2 fft]
Column C51-HP12K74
Beam C52-wWax13

H2 3500

HI 16,500 l

New | imset | Ect | Delee | oK _|

8. Click [OK] to return to the project.

9. The frame is positioned with the left column at the origin of the coordinate system. To complete this, type the coordinates 0,0
in the Command line and press <Enter> to confirm your input.

12



Command line

3 m

|EI|:u:k - Insert block - End point =0.0

10. End the input with the <ESC> key.

Notes:

The properties of selected elements are shown and can be modified in the Properties window. If no section has been defined in the
project, the New cross-section window will automatically appear as soon as you try to enter a structural element (column, beam,
brace, etc.). At any time, you can end your active input by pressing either the <Esc> key either the right mouse button.

To quickly visualize the entire structure, click Zoom All Q in the toolbar.

When entering coordinates using the command line, separate the desired coordinates using either a comma (,) or a space.

After input of the first frame, it can be copied in order to obtain the structure for the entire hall. Because the hall requires two additional

0=
steel frames, you can use the multiple copy option I:I] to complete this task.

Create multiple copies

1. First select all entities to be copied. Since it is necessary to copy all the beams and columns in the frame, you can use the
Select All icon E .

In this way, all beams and nodes are selected; this is represented in magenta:
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u+
2. Now, you can use the Multiple copy option oo (Modify > Multiple copy).

Multicopy @
Mumber af copies |2 El: [

[w |nzert the very last copy Copy additional data ~
Diztance vectar Haow to define the distance 7
Define distance by cursor [ {* between bwo copies

" |III.I:IEII:I it " from original to the last copy
Igﬂi " How to define the rotation ¢

Y {+ bebween bao copies

2 |D'DDD f " from original to the last copy

Ratation Rotation around

" |EI.EIEI deq {*+ curment LICS

v IEII:IEIi deg " distance vector

Iz |I:|_I:II:| deg

Cancel

3. Inthe Number of copies field, enter 2.

4. To manually set the distance between the frames, deactivate the Define distance by cursor option. Now, you can enter the
distance 20ft as the y distance vector.

5.  Click [OK] to confirm your input. The frame has now been copied.

6. Press <ESC> to finish the selection

L

After the frames have been entered, the connecting beams of the frames can be entered. The start and end nodes of the beams are
already known, i.e. the start and end nodes of the entered beams or columns. Therefore, you do not have to enter the beams by
means of coordinates; instead you can use the Cursor snap settings.

14



Cursor snap settings

[:=]
1. Double-click on the Cursor snap settings icon in the Command line or click on the button __2Nap made

2.

3.

lower right of the screen. The Cursor snap settings window is opened:

Activate the options a) and b) to pick the midpoints and the end points of members in this project.

Click [OK] to confirm.

Cursor snap setting

Line grid [v Dt grd

[~ Orly snapped poirts

<l

I A T i B

A . .

M idpoirts
Endpoints / Modes
Intersections
Orthogonal points
Tangential points
Arc/Circle centre

Paints on line-curve - length

Paints on line-curve - N-the
Points on line-curve - % of length

Surface edges
General zolids

o]

(el

[33.331
E=
6
[ 1000 x%

2000

Cancel

Now, you can enter the beams that connect the individual frames.

Entering a beam

1.

2.

To enter a new beam, you use the Beam option in the Structure menu.

In the Cross Section field, choose the third section, W6X12.

at the
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7| Horizontal beam @
MName B13
Type beam (80) -
Anabysis model Standard -
CrossSection CS3-wex12 LA
Alpha [dea] 0.00
Member systemdine at centre -
ey [inch] 0.000
ez [inch] 0.000
LCS standard -
LCS Rotation [deg] 0.00
Buckding and relative lengths Default
Layer Layerl -
- Geometry
Z .
Direct adis -
J Length fit] 20.000
- .
Y y Insertion paint begin -
oK Cancal

3. Since the structure type Frame XYZ has two horizontal directions (i.e. X and Y), you must indicate the right direction for the
horizontal beam in the Direct field. Choose the Axis Y option.

4. Set the beam length to 20ft.
5. The default insertion point is set to Begin so that the left point determines the insertion position of the beam.
6.  Confirm your input with [OK].

7. Now, you can enter the beam by clicking with your mouse on the top node of the left-hand side column of the first frame:

16



8. Enter the other beams of the roof in a similar way, by always clicking on the top node of a column.

9. Press <ESC> to finish the input.

10. Press <ESC> once more to finish the selection.

Note:
The Multiple copy option also allows for the automatic input of the beams connecting the frames.

In the location between the first and second frame, we will add two more horizontal beams. To enter these beams, you could use the
Beam option. Scia Engineer however allows the user to copy these entities manually.

Copying entities

1. Firstindicate the entity that is to be copied. Since the beam we want to add is a horizontal beam, you can select any of the
entered beams with the left mouse button. The magenta color indicates that the beam is selected. The properties of the
beam are shown in the Properties window.

2. Click with the right mouse button somewhere in the working environment. The menu that lists the available possibilities for
the selected entity appears:
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Set view parameters for all

Set view parameters for selected

Cursor snap setting

BL & B&B®E

Print/ Preview table

Table to document

g‘fl“ View 4
L0 Move
(& Rotate
o'
I streten
i mirror
B Move vertexes/points

Saale

5
&€ Delete

L-l-
3. Inthis menu, choose the option 0 Copy

4.  The program asks for the Start point of the member being copied. Click with the left mouse button on the start node of the
selected beam.

=L

5. Now, you must enter the End point, i.e. the position where the starting point should be copied. As the new beams start in
the middle of the columns, the midpoint of one of the columns of the first frame is chosen.

18



[Midpoip

As the midpoints option was already activated for the Snap settings, you can simply pick the center point of the column.

6. After the first beam is copied, the copy command remains active so that you can also pick the midpoint of the second column
of the first frame in order to enter a horizontal beam at that position.

7. Press <ESC> to finish the input.

8. Press <ESC> once more to finish the selection

After the input of the horizontal beams, you can enter the required bracings.
The bracings are not columns or horizontal beams; therefore, you must use the Member command in the Structure menu.

Entering bracings

1. Toenter a new member, use the Member option in the Structure menu.

A Member @
Name B20
Type wall bracing (0) -
Analysis model Standard -
CrossSection CS4-L3X3K1/4 -~ L.
Alpha [dea] 0.00
Member system-ine at centre -
ey finch] 0.000
= ez [inch] 0.000
] LCS standard -
Ve LCS Rotation [deqg] 0.00
7 :\\ @ Buckling and relative lengths Default
Layer Layer1 L
ey
JZ
~
Y

QK Cancel

2. Inthe Type field, choose Wall Bracing (0). This member type is only considered for the STRUCTURAL model and does not
influence the calculation model or the results.

3. Inthe CrossSection field, choose the steel angle section, L3X3X1/4
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4.  Confirm your input by selecting [OK].

5. Now, the bracings can be entered between the second and third frame of the structure. To accomplish this, make sure to
always click on the start and end nodes of the columns that you want to connect the braces with:

- ?

6. Press <ESC> to finish the input.

7. Press <ESC> once more to finish the selection

The structure has now been completely modelled. Itis now possible to finish the structure by entering additional geometry, i.e.
haunches, hinges and supports.

S
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Haunches

In this project, haunches are entered on the roof beams, at the connecting positions with the columns. In Scia Engineer a haunch is
defined by the following parameters:

- A section with variable height

- A length, over which the variable height must vary up to 0

Entering Haunches

1.

2.

3.

To enter a new haunch, use the 1D member components > Haunch option in the Structure menu.

As indicated, a haunch requires a variable profile. Since this project does not yet contain any variable profiles, the New
cross-section window automatically appears.

In the Available groups menu, select the Haunch group.

MNew cross-section @
Available groups Awvailable items of this group Itemg in project
BE Geometric shapes C51 - HPEX36
: + T E£EE I g
AL Pairs 54 - L3124
IO Closed
2 2 ZZIT
" welded
TT Sheet welded
| I Build-in beams
T Thirrwalled geometric j
% |+ | war
Profile Library filter | American j Add Close

4. In Available items of this group, choose a | + | var -profile %

5.

-
Click [Add] or

to add the profile to the project. The Cross-Section window then appears where the member properties

attributed to the variable section can be modified.



Tutorial Frame Steel

7| Cross-section @
MName C55 -
Type I+l var B
z Detailed WEX13; 6.000
+ 8 Poe—=izn
Materal A36 -
va [inch] 6.000
] Wimp)ax13
Profile Library fitter American -
= General
2x Wilmp)8X13 Draw colour Normal colour -
Colour |
Fibre tesd zoom 1.0 - |
Properies editable r 1
N Buckling editable 2
E y Buckling y¥ b >
L*; Buckling zz b -
i Fabrication welded -

Edit named tems
= Property reductio___
Uss reduction factors 1™
-l Geometry
H finch]
B finch]
t finch]
s [inch]

v 6,000

!

|
Picture oK | Cancel |

Document |

6. Inthe Il sections field, change the section to W8X13 by clicking the —I button behind the section type.
7. When the correct I-section is selected, the variable height va [inch] can then be set as 6 inches.

8.  Confirm your input with [OK].

9. The New cross-section window reappears; click [Close] to close this window.

10. The Cross-Section manager appears; click [OK] to close this window as well.

11. Now, the Haunch on beam window is opened.

7| Haunch on beam IEI
Tr—— —— 1] Name H
X X + Position Begin -
N ] e 55 -1+ var (W(im ~ .
/—l I—R Us= from Cas I no
_—— '—--_.______ va [inch] 6.000
"'“‘-—____1 r_,.-—-—‘" = Geometry
Coord. definition Abso -
Length x ] 3.500

OK Cancel

12. Inthe Position field, choose Begin to position the haunch at the start node of the member.

13. Inthe Coord. definition field, choose the option Abso to indicate that the length, over which the variable height must vary,
can be entered in absolute units, i.e. in feet.

14. When the Coord. Definition is adapted; the length of the haunch can be entered in the Length x [ft] field. For this project,
enter length 3.5ft.
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15. Confirm your input with [OK]

16. The program will now ask you to indicate the members, on which a haunch must be entered. Select the 6 roof beams with
the left mouse button:

17. Press <ESC> to finish the input.

18. Press <ESC> once more to finish the selection
As the previous image already shows the haunches are located in the correct locations on all 6 roof beams. However, depending on
how you input the roof beams initially and which nodes you chose as the Start nodes the haunches may be incorrectly positioned on one
side of the hall. To visualize this situation, you need to click the following buttons in the command line:

§ Show/hide surfaces i to show the surfaces of the sections.

Y Render geometry If’ to obtain a rendered view of the members.

The position of the three haunches that were input incorrectly can be corrected in the Properties window.
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Adapting Entities through the Properties window

1. Select the 3 haunches to be adapted with the left mouse button.

2. The Properties window shows the common properties of these 3 entities

Properties =
Haunch on beam (3) - YE Y
Position Begin -
Crogs-section CS5- 1+ lvar (W{imp)8X13; ~ ..
Use from Css " no
va finch] 6.000
-l Geometry
Coord. definition Abso =
Length x fit] 3.500

3. Here, you can see that the Position is set to Begin, in accordance with your input.

4. Change this Position to End
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The modification is immediately reflected in the graphical window.

5. Press <ESC> to finish the selection.

In the command line, click Show/hide surfaces and Render geometry to deactivate both options and visualise the system
lines of the members again.

Note:

A haunch entered into the structure overwrites the original section that was chosen for a specific beam. For this project, this specifically
means that the profile of the roof beam is replaced by the | + | var profile. If the haunch is removed, the | + | var profile will be maintained
instead of the I-section of the roof profile.

























































































































































