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1 Intro

With the use of Section Utility it's possible to calculate the characteristics of
composed cross sections.

The benefits of this program are:
- Multiple cross sections can be assembled
- Different materials can be combined
- The possibility to insert cross sections with an arbitrary polygonal shape

The cross sections made in this program can be used in other BuildSoft
software like PowerFrame and Diamonds.
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2 The Section Utility
workenvironment

2.1 Starting up

The program is started by double clicking on the icon JE3 or by calling it from
PowerFrame / Diamonds.

After start up, we get the following window:

Th Section —E'
Eile Edit Screen  Help
DE-e@mBevan = @Y
L’Z Name: || -
RS R Ja- pm i
SEEEEEEEEES Menu and toolbar |0 o e pm keml
ly= lannimm“l’
oo lz= lﬂ,ﬂﬂimm‘il—
s R R R R R R Jw- o we
s R R R R R R Hwee e
el R Calculated | .-
oL lcon palette properties e pm mmll:
iz= 0,00 i
ggo Az ,Wimn’\zr
HeA R R R R R R sy [
IPE R L L R S S e pE et T
J Drawing area
(display ofthe |
cross section) ‘ Button
_______________________ Interaction
Ll Ll o . Diagram’and
Status bar ‘Imposed
v e e RN E R classes’
z-[ o ::::::l BRRE R N
(351,00 mm,610,00 mm)

In this window there are a number of distinct parts:
- At the top we see the menu and below the toolbar.
- In the middle there is the drawing area where we will draw the section
and / or assemblies.

- On the left is the icon palette with at the bottom two editable fields.
- On the right we see the calculated characteristics and two buttons
‘Interaction Diagram’ and ‘Imposed classes’.
- Below is the status bar.

In what follows, these portions are described.
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2.2 The menu and the toolbar
2.2.1 The menu ‘File’

In the menu’ File’ we find the following items:

File Edit 5Screen  Help

(1 New
= Open...
Close

E Save

Save as..

Import...
Import DXF...
Export DXF...

Export report

Print Preview r
Print r

Back to Dhamonds

- [ : start new project

. =, open and existing file

- Close: close the current file

- ®: save the current file

- Save as: save the current file under a certain name

- Import: import a cross section that was exported using Section Utility

- Import DXF: import a DXF containing the geometry of the cross section.
Make sure the DXF contains only lines! No polylines, blocks,
hatches, annotations, planes, ...

- Export DXF: export the geometry of a cross section to a DXF

- Export report: exports the report to a RTF. The RTF can be opened and
edited in MS Word.

- Print preview and print: print a drawing or a calculation note (see §4.6)

- Stop: end the program (only visible in a stand alone version)

- ‘Back to Diamonds’ or ‘Back to PowerFrame’: take the cross section to
Diamonds or PowerFrame to use in a global analysis.

2.2.2 The menu 'Edit’

Edit Screen  Help
Undo add section Ctrl+Z

Make a library section editable

Reference manual Section Utility 3



- Undo: undo the previous operation

- Make a library section editable: to make a cross section from the library
editable (see §3.9)

- Align: to align a section with another section (see §3.10)

2.2.3 The menu 'Screen’

Then we have the menu ‘Screen’:

Screen  Help

@& Zoom F10

GEWF' Pan
&, Reduce  F11
tw Zoomall F12

++ 4+ .
 Grid

Settings
Language »
Results 4

- ®:zoom in, drag a rectangle around the area on with you want to zoom

- :pan

- & zoom out

- ¥ :show all as large as possible in the drawing area

- grid
Select the menu item i Grid or click on the icon_ to set the grid
parameters. Then click ‘OK’ to confirm the adjustments.

15 Grid: ﬂ

(rid Spacing:

~ o Yy 1000 i
o 2 10,00 mm
Drigplay

& Visible i

" lrvigible Cancel

The selection box on the right indicates that the step for y and z should
stay the same. If this is not selected, different distances can be entered
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for both directions. The grid and be turned on and off (off means that
the mouse won'’t snap to the grid) and the grid can be set visible or not.
- Setting: all settings of the program can be changed here (see §4.5).
- Results: the results in the right column can be set invisible (to make
more room for the drawing), editable (so that the user can change the
values) or uneditable (see §4.1).

2.2.4 The menu 'Help'

Finally there’s the menu ‘Help’ in which you can find the ‘Help’ function and

the program information:

BuildSoft nv

Hundelgemsesteenweqg 2441
B-9820 Merelbeke

Tel. +32/9/25%2 6628
Fax. +32/9/252 6629

infof@buildzoft_be
www_buildzoft_be

Next to the icons from the menu, the toolbar contains the following icons:
- : calculate the characteristics of the drawn cross section

- : copies the results to the clip board
- B : copies the drawing to the clip board

2.3 The icon palette

k. The selection arrow to indicate elements

o Draw a new cross section (see §3.4).
/~  Change aline into an arc or round a corner of a profile (see §3.9).
P Delete elements.
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=& Divide a cross section into two parts (see §3.12).

75 Align a cross section to another cross section (see §3.10).
A Divide a line in multiple parts (see §3.12).

n.1  Rotate or mirror a cross section

< Move or copy a cross section or a part of it

i Duplicate a cross section

X

Determine the intersection point between two lines

[l

Envelop profile

Insert a cross section with a particular shape

O (==

9 |F || O

% Insert a cross section from the library
o Assign a material to the cross section
Create a cross section with thin walls

&

]

aD Union of the selected cross sections (see §3.5).

@ Difference between the selected cross sections (see §3.5).
an

Intersection between the selected cross sections (see §3.5).

Below the icon pallet there’re two input fields that will be discussed further in
this sext (see §3.2).

2.4 The status bar

In the status bar you’ll find the coordinates of the mouse cursor. In addition,
entries like the point number and the name of the cross section will also
appear here.

It's the easiest to understand the program by looking at some examples.
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3 Examples

3.1 Example 1: Sections from the
default library

Start the program.
We turn off the option for editing the results: in the menu go to ‘Screen’ —
‘Results’ and choose ‘Ineditable’.

Next we add a cross section from the library. Click on the button .. The
following dialog appears:

15 Section library -
IPM (ELT) ~  |L 100x75x7 ~
HEA (ELI) L 100x75%3
HEE (EL) L 100x75%9
HEM (EL) L 100x75%10
HE (EL) L 120x30%3
HD (EU) L 120x80%10
HL (EL) L 120x80%12
UPN (ELI) L 130x65%3
UPE (EU) L 130x65%10
AP (EL)) L 150x90x%10
L equal (EU L 150x50x11
CHS (EU) ¥ L 150x100x12 v

Cancel ‘ |

In the left column we select ‘L unequal (EU)’, these are European L-sections
with unequal flenges. In the column on the right we select for example
‘L150x100x10’. Click ‘OK’. The screen will now look as follows:
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L @

Section

- o N

2415 48 mm?
0,00 mm*

.
Az
£ ° : Sy = 0,00 mm?®
' ) ly = 6525938,19 mm*
| o Iz= 1984724,37 mm*
% i Y's = 23.41 mm
' Is= 48.08 mm
1 lyz -1921129,16 mm*
! a= 23,67 °
: Wyb = 5421978 mm®
; Wy.0 = 114925.90 mm*
' Wzl 8478134 mm®
: Wz,r = 25913,60 mm*
, iy = 47,83 mm
| T ® iz = 28,66 mm,
. hy = 6366820,17 mm
TILi1 ® |‘_;V: 114175802 mm*
C|Ojo | Wply = 98428 67 mm®
(=] o] | Wpl,z = 46833,91 mm*
— Yplyz = 8,07 mm
ey . Zplyz = 28,42 mm
- Avz= 1500,00 mm?
g Avy = 1000,00 mm?
IT= 80000,00 mm
Wb 2156117 mm?
W0 28023,26 mm®
= Wy, b= 61968,87 mm®
Wy, = 85135,33 mm#
Zplwi 26,46 mm
Yplw! 37,82 mm
Wpl 2 4377462 mm®
Wpl.y = 108044,87 mm*
. G= 18,96 kg/m
v ! W < >
A

Y= |-40.00
Z= |170,00
(-

-40,00 mm, 170,00 mm)

When the values in the column on the right are not shown clearly, you can
resize the column by dragging the column border to the left.

The y- and z-axis are drawn at the center of gravity, and also the the principal
axes of inertia & and .

In the column on the right we find calculated characteristics:

- A:the gross area

- Sy, S, : static moment of the cross-section according to axes y’ and z’

- L, I, moment of inertia of the cross-section according to axes y’ and z’

- Y, Z's: the coordinates of the centre of gravity in relation to the
coordinate system whose origin is situated in the lower left point of the
Cross section.

- I, product of inertia of the cross-section according to axes y’ and z’

- «a: angle between the axes of principal inertia and the local axes y’ and
z’ of the cross-section

- W, ,: elastic moment of resistance according to bending around the axis
y’, at the level of the top fibre of the cross-section

- W, , : elastic moment of resistance according to bending around the axis
y’, at the level of the bottom fibre of the cross-section

- W,,: elastic moment of resistance according to bending around the axis
Z’, at the level of the extreme left fibre;

- W, elastic moment of resistance according to bending around the axis
Z', at the level of the extreme right fibre;
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iy, i, radius of inertia or radius of gyration of the cross-section in the

directions y’ and Z’
ly, Iz : moment of inertia of the cross-section according to the principal
inertia

Wy, .- plastic moment of resistance for bending around the axis y’

Wy, .- plastic moment of resistance for bending around the axis z’
Y'o1yzy Z'p1y2- the position of the plastic middle point of the cross section

in the local y'z'-coordinate system: this is the point around which
W,, was calculated

Ay, Ay,: shear surface in the directions z' and y’
I torsion constant

Wep, Weoo Wyp, W00 moment of resistance for bending around the

principal axes based on the two extreme fibers

Y'ouwe 21,y the position of the plastic middle point of the cross section
in relation to the local y,z — coordinate system;

Woi,es Wy,,- plastic moment of resistance for bending around principal
axes of inertia

G: the weight of the section per running meter

In case the width of the column is insufficient to represent all the results, the
results will be divided over two columns. It may then be useful to increase the
width of the column. Another possibility is to not view all the values. To do so,
there are two possibilities:

Via the menu ‘Screen’ — ‘Settings’ (see §4.5.2)
Or by clicking in the right column with the right mouse button. The
following menu will show up:

Elastic Characteristics

Plastic Characteristics

Moments of Inertia
Section modulus
Areas

¥Z-axis

Main axes of inertia

All

By clicking on one of these items, we can determine which values should be
displayed. The division is done as follows:

Elastic properties: A4, Sz, Sy,, I, I, Y's, Z's, Lz, a, Wy p, Wy o, Wy i, Wy,
iy Uz Wy, 12, Apy, Avzs Ie, Wep, Weo, W, Wy, G.
Plastic properties: Wy, Wyi 2, Y'piyz: Z'piyzs Y ptwes Z ptpes Wor,es W,y

Inertia properties: Sy, Sy, I, Iz, Iz, by, iz, ly, lg, Iy
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- Resistance properties: W, ,, W, ,,

Wl//,Os Wpl,é’s Wpl,l/l'

- Area: A, Y,S! Z,S! a, Y,pl,yz= Z,pl,yz= Avy, V7 Y,pl,l//é’! Z,pl,l//é’! G.

- YZ-as: A, Sz, Syis Ly, Iy Vg, Z's, Lygs Wiy, Wiy, Wty Wy, iy iy Wigy ),
Wpl,z= Y,pl,st Z,pl,st Avys Ast Its G.

- Principal axes: a, ly, Iz, Wep, Weo, Wb W0, Yot ues Zp1,pe Wor,es W,y

Wz,ls M/z,rs Wpl,ya Wpl,z= Wg,b, Wg’,o; Wl//,b!

3.2 Example 2: Composing
sections

With Section Utility multiple sections can be combined. Suppose we’d like to
add an additional section to the profile from §3.1. We could take the profile

from the library i#€. again. But we could also copy the profile from example 1.
Assume we want to copy this profile:

- Click on the selection arrow *-.

- Next select the L-section. An element can be selected by:
o clicking with the mouse on the element;
o or by drawing a selection window around it
When you draw the selection window from left to right only the
elements completely within the window will be selected. When zou
draw the selection window from right to left, all the elements
partarlly or completely within the window will be selected.
o Using the SHIFT-button elements can be added to the selection
(if not yet selected) or be removed (if yet selected) from the
selection.
When we select the profile a few privileged point will illuminate. The
purpose of these points is discussed later in this topic. When a profile is
selected, its name will be written in de status bar.

- After selecting the profile, press the translation button . The following
dialog appears:
14 Translation

M1

dz |0 iy
Cancel
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- We want to copy the profile once, so N=1. Now we can enter dy and dz
to determine how far the copy should be translated from the original. We
enter dy = *-50" and dz = ‘0’.

- This will give the following result:

T4 Section Utility = =

Eile Edit Screen Help

DE- B &t @

&, z Name:  [|PE (ELJIFE 200

r

x " A= 4830.95 mt [
o ? ? G- [w: ka/m [~
Sa .
g A ly= T1057676.38 mm? [
j ’ lz= £988795.20 o [~
R
T wy= [1054356 o [
T
+ | IL A We=  [E73407 e [
E n -7 wely= [195828,14 o [
’ e Wplz= w
o7z \ - plz= [1a3508,03 m
E|L(T ", - iy = 4733 mm [
£/0jo kN P GO ET m
olo " "/' - Avz-  [7E108 e
o -~
HER| Fe : s Awp= [z e [
iPE. & S / - .
. L IT= [reooo0.on [
] : -
i
¥ ) y
PE
-
-
-
.
/ N
b . &
0 7
z T

Y= |0.00

2
Z= (000 Imposed classes.

(74,72 mm, 48,68 mm) | Type: L unequal (EU)L 150%100x10

=

The hatched profiles indicate that one or more profiles overlap or
intersect each other. The section can not be constructed this way.

- To mirror the profile on the left:
o Select the profile on the left

o Click on the icon 2. The dialog below appears.
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T4 Section Utility = =
Eile Edit Screen Help

DE- B &t @

&, z Name:  [|PE (ELJIFE 200

r

X P 4= [0 o [
a = [#5: kaém [~
%Ql S ly= T1057676.38 wmt [
= : lz= §988795.20 mm? [
T 9 14 Section orientation
i o T
E n Orienktatiory Mirmor o
. o w
o|T|= . & 0 ™ Mot mirared i 5
LILIT » B i
AL \ c & Hirored m s
o8l .é' R ~180° [
HER| o Fe Origin L
IPE.| &2 - . A
. £ el " Inzertion point ot
J v =1 - o Gravity center

Ok | Cancel

7 i

2
= |0.00 Imposed classes.

(-46,58 mm, 16,96 mm) | Type: L unequal (EUJL 150x100x10

[
=]

o In this dialog we can change the angle of the profile be we can
also mirror the cross section. Also the rotation center can be
established: either the insertion point of the section. This is the
origin of the coordinate system before you start drawing, or either
the center of gravity (not for composed sections).

We just want to mirror the L-section and select ‘Mirrored’, for the
angle we choose ‘0°’.

T Section Utility - o BN
File Edit Screen Help

D@ -H BH e i @

ITPﬁ Narne: ]— =
£ a=  [@m e
ﬁﬁ\ G- [Fwa kg
- [ ot

lz= W md

wy-  [iosdzEod om0

Wz= W mre [

‘Wply= W mre [

Wplz= [fZ075070 e T

- [Fm o

& iZ= JEBUJ— mn |
L Byz= JW mr [
By = JW mE [

T-  [esEoiz et

..
>

L
3
L4

7
k’ ¥
L .

z Interaction diagram...

- [om Impased classes...

(51,72 mm 27,88 mm) _ [Type: L unequal (EUL 150x100<10
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These profiles are now an arbitrary distance from each other. To precisely
position them, we use the privileged points. When we select a profile, dots (or
squares) will become visible on certain places. These privileged points can be
used to attach the profiles to each other. When we click on one of these points
and keep the left mouse button pressed in we can drag the profile. You will
notice that the section properties change immediately.

We select the left profile. Now select the privileged point in the lower right
corner. When we drag this profile near the profile on the right, the privileged
points of this profile will light up. Move the mouse to one of these privileged
points and only the selected privileged point will remain visible. We now know
that the section will snap to this point. Then the sections will be perfectly
aligned, whether we use a grid or not.

Tk Section Utility = s
Eile Edit Screen Help
D -8 B e n
gh e
A=
fells
Iy =
lz= 651620382 mm? [
Wys= 10842804 m? [
Wa=  [eeTe0 % e [
* Wply= [198829,14 [
Py Wplz= [112108,02 md [
= 47,82 W
2= E] W
y X X X y Avz=  |216085 e [
Awy= [141352 me [
IT= 1594504.36 ot [
0 ¥ . y W
v = [000
z= |00

(0,36 mm,-051 mm)  Type L unequal (EU)L 150x100x10

It may be possible that these sections will not be constructed against each
other but with a certain offset. This can be done by selecting the profile that
should have an offset with respect to the other profile, and enter the offset in
the two edit boxes in the lower left corner of the screen.

Select for example the left profile and enter an offset ‘y = -10’;z=0’:
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Tk Section Utility = s
Eile Edit Screen Help

D -8 B e n
gﬁ [ Y : ; Mame: [IPE (ELJIFE 200 -
A= 4831.29 e T
G= ETEE] ka/m [
ly= T1050702,19 mmd [
lz= 7857987 50 mm [
wy= [10242804 e [
Wz= |7433180 mré [
s Wplp= |13882314 mnt [
F'Y Wplz= [137286,17 e [
= 4783 mn [
2= 4036 W
y . . Ly Avz=  [Z160%8 me [
Avy= |156533 e [
IT= 1594504.36 ot [
£ g
0 i y W
z
y= 0
Z= |000 Imposed classes.
=

126,00 mm,-25,02 mm)  Type: L unequal (EUJL 150x100x10

3.3 Example 3: Sections with a type
form

In this example we will be using proles with a default shape. First we erase
the screen by startin a new U project. The program will ask if the section
should be saved or not.

O (==

9 |F || O
g|8|r|=

On the icon pallet on the left we see 11 default shapes:

By pressing on one of these icons, a dialogbox will appear allowing you to
enter the dimensions and the material of the cross section.

The possible shapes are: a rectangle, T-section, I-section, unequal |, L-
section, Z-section, rectangular hollow section, a pipe and a round section.

As example we take a rectangular hollow section with dimensions
100x300mm and thickness 10mm.

- We click on the icon @ and complete the screen that appears:
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Cross-section:

E
— B [100 rAm H |300 i
o, b 110 I
T |1 i
tf

material : |8235 j |hu:ut rolled j

4 | Cancel

- Then we press ‘OK’.
These section can also be copied, mirrored, translated and composed, ...

How can we know whether we are dealing with a profile from the library or
with a profile according to one on the default shapes? When we select the
profile we see the bottom of the status bar: the name of the profile (if the profile
is from the library) or the default shape of the profile (if the profile was entered
as a default shape).

v i
z=foo |

(-47.63 mm,50,64 mm) IT}rpe: Rectangular hellow I

The dimensions of the profile can be easily changed by double-clicking the
profile. When a profile from the library is double clicked, the library will open
again and we can change the profile.

When we double-click a profile made from a default shape, the corresponding
dialog box opens, the dimensions and the material can be changed.
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L Section Utility - O
File Edit Screen Help

D -6l BEREY| & [éme o7 Section data:

I, Al PO (8 el

ot

:,,‘
3 2 9
e a3

e

o o e i i B B i M

3338 3%

o|rl= |
EILIL] |
Lo vl vl I Cross-section:
olo| ! . —
HERA + B ETT
IFE - Edit B ] i H (30000 i
Il

| o —| tw [10.00 o

. * (1000 mm

o material : |S235 j |hot rolled j

1

Moo=
[

(90,43 mm,-70,15 mm})

3.4 Example 4: Sections with an
arbitrary polygonal shape

We will now enter a polygonal section, which is completely free of shape.

We start with a blank sheet and now click on the icon <.

If we now move the cursor over the drawing screen, we see that it consists of
two intersecting lines. We can now start drawing the section as follows.

We click on the place where the starting point of a line should be and then
hold down the mouse button to draw a line. At the end point of the line we let
go of the mouse button. While drawing, we can make use of the grid. The
SHIFT-key can be used to draw lines with a slope of 0, 15, 30, 45, 60, ...
degrees.

When drawing a line the following information will be shown in the status bar:
- The coordinates of the end point;
- The horizontal and vertical distance between the start and end points
(dy and dz);
- The angle of the line to the horizontal and the length of the line.

The entire section must be drawn at once without using a different function.
Only the zoom and pan functions may be used. Whenever you do something
else (eg. selecting an element with the selection arrow) and then press back

on the icon /a, you start a new section.

Reference manual Section Utility 16



Also, the lines have to be entered in the correct order. When you add a line,
the program will automatically place its origin at the last input node.

We now draw following section:

15 Section Utility

EA ok

O | |

= |o|n|ao
= |ola|r|=

L, 3

Y= |120.00
Z= |380,00

(120,00 mm, 350,00 mm)

- o N

0,00 mm?
0,00 mm*
0,00 mm?®
0.00 mm*
0,00 mm*
0,00 mm
0,00 mm
0.00 mm*
0.00°
0,00 mm?*
0,00 mm*
0,00 mm?*
0,00 mm*
0,00 mm
0,00 mm
0,00 mm*
0,00 mm
119442 31 mm?®
175600,00 mm*
65,00 mm

99500.00 mm?®
61567.45 mm®
101807.69 mm?*
101807.69 mm?*
65,00 mm
70,53 mm
157328 43 mm®
175500,00 mm?*
0,00 kg/m

Since it’s only possible to use closed polygons, the last line should in principle
not be drawn. The program will automatically connect the last point with the

first.

Click il to calculate the characteristics.

If we had drawn the last line anyway, than the characteristics would be

calculated automatically.

The window looks as follows:
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1 Section Utility - o

File Edit Screen Help

D ~& BBy @& @ |
A= 6900,00 mm#
K o Sz= 0.00 mm*
Sy = 0,00 mm?®
’ ly = 3042681,16 mm*
Iz = 6617500,00 mm*
‘% Ys = 65,00 mm
Is= 49,42 mm
w lyz 0.00 mm
a= 90,00
1 Wy b= 99500,00 mm#
Wy,o= B1567.45 mm?*
: Wzl 101807,69 mm®
Wz.r= 101807.69 mm*
iy 21,00 mm
T = iz= 30.97 mm,
hy = 6617500,00 mm
£ S ¥ . . . . V. I;= 3042681,16 mm*
E|glo g Z 3 Tz Wply = 119442 31 mm®
00 Wpl.z = 175600,00 mm®
Yplyz = 65,00 mm
ey Zplyz = 53.46 mm
Avz= 4140,86 mm?
g N Avy = 603,05 mm?
IT= 5943624,38 mm
Wb = 99500,00 mm#
Wio= 61567,45 mm#
Z Wy b= 101807,69 mm®
Wy, = 101807,69 mm*
Zplyt = 65,00 mm
v 4 Y'pl.\{;.j = 70.53 mm
Wpl; = 157328,43 mm*
Wpl.y = 175500,00 mm*
v G= 17.58 kg/m
Y=
Z=

(270,74 mm, 376,16 mm)

The nodes are numbered. As a result, we can easily see the difference
between a self-drawn section and a section from the library or with a
predetermined shape.

This drawing can now be modified in various ways.

When we select a point by clicking on it with the selection arrow, we see in
the point number in the status bar. In the two edit boxes at the left bottom of
the window, we see the exact coordinates of the point. We can change the
coordinates by entering them in the edit boxes.

We can also drag the point by clicking on it and keeping the mouse pressed
as we move the mouse. However, it is not possible to bring the point to any
place on the screen. Section Untility prevents the edges of the section to
intersect or cross each other because the proper shape of the section is then
unclear.

For instance, when we want to move point 4 up then that can only be done up
to line 1-8. When we move the mouse over this line item 4 refuse to cross this
line.

Also lines and selections can be selected and dragged. Each time you move
elements, the program will make sure that no intersections occur within one
section.

The exact coordinates of a point can also be changed by double-clicking it.
The following dialog box:
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Node 1

OF.

mrn

Z = (480,00 i Cancel

f* Local " Glabal

Sections can be moved. The entered coordinates (Local) will no longer
correspond to the actual coordinates (Global). However, in the dialog box, we
can choose what we want to view or modify coordinates.

The lines can be changed by double-clicking them. The following dialog box
shows up:

Border4 - 3

Caricel

Length {L/'| 67,08 -
Inclination o |116.57
-

Here we have clicked the edge 4-3. When the point where we click the line is
closer to point 4 than to point 3, than point 4 is fixed and we can only change
the coordinates of the point 3. In the dialog box, this is referred to as follows:
Point 4 is marked with a square and the angle is also shown in this point. By

the icon -f“)| the length can be entered horizontally or diagonally.

Selected elements can be deleted using the icon # or by pressing the DEL-
key.

It is also possible to add nodes to the section. We do this by dividing one or
more edges in a number of pieces of equal length. So first select an edge or

a number of edges and then click on the icon -
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1- Divide bar(s)
Divide barlz] in B pieces

k. Cancel |

Indicate how many divisions you’'d like.

We also note that Section Utility has an "undo" function so that the last
instruction can be always undone (hot key: CTRL+Z).

When we refer to the full profile by clicking it in the center, we see that
privileged points are placed on the corners and in the middle of each side.

When we double-click on the profile, the next dialog box will appear:

ij\ . Section data:
Eile Edit Screen Help
De-Wd B aman ks @ R .
[ Shape | Material |
Paint [ z ‘
. 1 460,00
2 130,00 |430,00 T
bt 3 150,00 430,00
- 4 180,00 370,00
5 210,00 |370,00
B 240,00 430,00
7 |z000 43000 Jiesal
a 260,00 4R0,00 Bemove
LCoordinate zpsten
* Local
" Global
v [200
- [oon
(

192,50 mm, 426,66 mm) [ Type: DOORSNEDE 0 oK LCancel |

We get a list of all the points of the profile. These points are easy to modify by
clicking on a coordinate. You can also inserted or deleted points there.
When the ‘Delete’ button is pressed, the point where the cursor is at the
moment will be removed. When de ‘Insert’ button is pressed, a point is
inserted just after the point where the cursor is.

Again, we can choose between local or global coordinates. At the top the
name of the profile appears.
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3.5 Example 5: Compose different
types

The three types discussed in the previous exercises (section from library,
section with default shape, self-drawn section) we can also be assembled.

As an example, we take an I-profile IPE100 on which we attach a rectangle
(55 x 50) and including a tube (55 x 55 x 5).

- We take the IPE-100 profile from the library %
- We will draw the rectangle ourselves <.
- The tube will be defined as a default shape O.

The sections are shaded when they overlap! We can move sections
forward or back by clicking with the right mouse button on it so the following
menu shows up:

I Section Utility -
File Edit Screen Help

k 0 /a ..... Z B =ma saw sz o5 Name: [|PE [ELIIPE 300 -
; O ——
..... ; V / / A R I I G= 3755 kaim [~

1

..... . v m e ; ¢ wowmom m R %A e o
= [EERES] mm?
= [mm0iEse e

1

1

1

r

r

r

r

..... p " L. A PR We=  [a1050.21 mre [

............. |‘I—MQUG,T e r

i wolz= [Bi0EEE2  mm [

o|7|® . ) _

E|L|T ! iv= 3241 o T

coal | - - - - - - - - . R L e= [EE e

oe |- ; ‘o oy L mw s Mm FESL MR N W e [EEmi

e L ﬁ ol L N mo [

HeR Do L e e e ; L

- ! IT= 1643577 03 mmd T
S v. -

""" | eindn |
ve B TELE
Z= {000 Imposed classes..
s

(0,27 mm,-6,28 mm) Type: Rechthoek

After arranging the sections, the drawing could look like this:
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Eile Edit Screen Help

D -3 By @& Q

Section Utility

N

¥ L
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T

(120,28 mm, 64,12 mm)

Ul as 478239 ot
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SOl welys [2EEE0A mnd
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.\2’

Avz= [E0R,70 ot
SOl | A [z9EsE0 i
Lol e [isesErras

© | Mame: [IPE (EUJPE 300

r

3755 kaim [~

Sl = 2071262880 o

lz= 127325113 mm? [
Wy= [157009.54 m? [
Wz= [45200.04 i

1632 mm

i e o s i A |

F]
El
i

nkeraction diagra
Impozed clagses.

a @
Furthermore we could also illustrate the functionalities of these buttons@H:

- Arrange the profiles like in the image below.

bl

Eile Edit Screen Help

Section Utility

O -d BH @M s

[*

z |o|r|M|o
> |lolal=|=
9]

Ly =

mt

T

(45,91 mm, 147,46 mm)

- Select the IPE 100 and the rectangle.

- Click on @, Only
o the not selected cross section
o and the shared cross section of the selected profiles

remains.

_—

MName:  [|PE (ELJIPE 300

r
A= 478239 mnt [
= [FE kam [
ly= W ot [~
lz= ’W ot [~
W= ’W mn [
Wz= W mn [
wely= [166838.02 w0
Wlz= W mn [
iy = ’44337 mm [
iz= ’18537 mm [
A= [i2ree ww [
aws [iEE7E W
= [Eses wet T

|nteraction diagram...
Impozed clagses.
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rchief Wijzig Scherm Help

A
De-d B eman @ @

5 i Naam: [IPE [EUJIFE 200
3 I}
.\ A= |1252,25 mnE [
3 6= [in1g kgém [~
' b= [iS7Eem et T
L . = [FnED ot [
4 el wy=  [EEET4E w0
,,-’

; - wz=  [lEG7820 L

y_H : ) ¥
—— wply= [H78207 w7
- ; wplz= [23785.55 w7

- X
L % CTS e L
v
L e [zee mm T
s Ave= 2023 me [
A= [aEE73 mé [
T [wEm ot T
z
7

Interactisdiagram...
Y=
Z= Opaelegde sectisklasses...

(-76,20 mm, 13,93 mm) | ﬂ

- In the menu click ‘Edit’ — ‘Undo intersection’.
- Place the rectangle to the back using the right mouse button.
- Select the rectangle and the IPE 100.

- Now click €.

- The profile in the front will be substracted from the profile in the back.

T4 Section Utility = sl n—
Eile Edit Screen  Help

DE-E B ahan = @

Ikp /a . . . . . :\ . . . R R Neme: [IPE (EUJIFE 300 -

| a=  [mE@m ot T
. 5- [E= kg/m T
| ‘ B . |8 — . P A ly= 45014 e
S % @ g g i e e
Voeoe e o |8 ow oW e oo y s m o Wy=  [7edzzs2 i
) i W= [meE021 wE [
‘\. L - I8 £ : EowmoE e TN Wely= [117741.40 mE [
R -y TR TEE b= 4522 W
i iz= 1353 T
. I\. . . . e R, Avz= 131981 et [
. " . - . R e A= 7127 e
Al Rk - [iozaees [
Y.
v
z
i -
nieraction diagrai
|
= 3
Fe Imposed classes.

(-94,26 mm, 10,40 mm) | A

- In the menu click ‘Edit’ — ‘Undo intersection’.
- Select the rectangle and the IPE100.

- Click on @
- Both profiles will now be joint into one cross section
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Tk Section Utility = s
Eile Edit Screen Help
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Imposed clagses.

(64,59 mm, 24,24 mm)

3.6 Example 6: Sections composed
of different materials

With Section Utility, it is possible to compose a cross section using different
materials.

We take back the drawing of Example 5. We wish to remove the box section

and adapt the materials. The IPE100 consists of steel, the rectangle of
concrete.

We select the rectangle and click €. The following dialog appears:
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Section data: “

Shape Matenial

[steel] A5THM-Graded3 45
[steel] ASTM-Grade35/60
[steel] ASTM-Grade36/58
[steel] ASTM-Grade33/45
[steel] ASTM-Graded 2/58
[steel] ASTM-Graded 2/60
[steel] ASTM-GradedB/58
[steel] ASTM-GradedB/62
[steel] ASTM-Gradebl/62
[steel] ASTM-Grade50/65 W

[~ Hole t aterial library +

Default matenal :

|[steel] A5 TM-Grade33/45 -]

ak LCancel |

- At the top we find a list of the already available materials.

- Materials can be added, edited and removed by clicking the button
‘Material library’ and than ‘Edit’.

- Choose ‘Concrete C25/30° from the list.

- At the button the default material can be defined. The composed
section will than be seen as a fictive section in this default mateial.
Choose as default material ‘Steel S235’.
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Section data:

Shape Material

[concrete] C12415
[concrete] C16/20
cpcete] 120

[concrete] C35/45
[concrete] C40,/50
[concrete] C45/55
[concrete] CRO/E0
[concrete] M15[15]

[~ Hole

b aterial library -

Default material ;

LCancel

The drawing now looks as follows:

15

Section Utility

= - |

Eile Edit Screen  Help

DE-d B ahean @ |

B

11

v
Tim

MName: [IPE [ELIPE 200

=

&= 138289 it [
G= 1512 kgém [~

309942 50 mmd [
25218217 mmd [

Wy= 42247,08 i

We=  [a70ze e [
wply= [&d5200 e [
wplz= [TEersr e [
w= @z wm [
b= [EE wm [
Avz=  [azmEE w0
A= [rae e [
T [iewies owet

Interaction diagram
Imposed clagses.

=

(97,85 mm, 74,54 mm)

We chose ‘Steel’ as the default materials. So for all other materials we use a
correction factor «.

For the area of the fictive section we obtain: A = 1425 mm?.
This is calculate like this:

Reference manual Section Utility

26



Econcrete _ 30 000N/mm?

Egee; 210000 N/mm?
AfiCt = AIPElOO +a- Aconcrete,55x50 = 1032 mmz + 0.1428 x 2750 mmz

= 1425mm?2

= 0,1428

3.7 Example 7: holes in sections

In the dialog box for the materials, there is a check box that we haven’t
discussed yet, namely 'holes'. With the help of this box we can mark a
particular section as an opening.

We start from the profile in § 3.6. We now wish to make an opening in the
concrete.

- Use the default shape Olto define a rectangle 30x20mm.
Cross-section:

El?ﬂimm lemm

material . |45TM-Grade33/45 v | |hot rolled ~|

] 4 | Cancel ‘

- Drag the rectangle so that it lies on top of the concrete section:
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T4 Section = B
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i

3
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I a
Zc i Imposed classes. .

(-33,36 mm, 138,17 mm)

- Select the rectangle and click &". In the material window select ‘Cut out’
and click ‘OK’.

i Section data: ﬂ
File Edit Screen Help
OD&-d B &me w|# Shape Matenal
m y . e
# . . ather] b etsehwerk A
g S / . ﬁ [steel] AS TM-Grade 3560
4 ; [steel] ASTH-Grad=36/58
nj / [steel] ASTHM-Grade39/45
T . [steel] ASTH-Gradz42/58
+ JL [steel] A5 TM-Grad=42/60
E [steel] ASTHM-Grade46/58
: [steel] ASTH-Graded6/62
ol gl = - —\ - : [steeI]ASTM-@rau:!e@{@g W
TL|L ¥ _ v
clolo o ¥ Hole I aterial library =
5o
i &
J
Default material :
|[steel] 5235 -
2
= |00 T T - : |
- . ance
Z= |15.00 R R — =
(61,78 mm,62,71 mm) Type: Rectangle

The program automatically searches for the underlying section and makes a
hole in it. When Section Ultility can not find the underlying section for some
reason, it will ask the user to indicate the section.

The results should look like this:
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1A Section Utility - ©
Eile Edit 3Screen Help
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. n El

(-53,89 mm,-11,11 mm) | Type: Rectangle

This opening can still be edited. But dots and lines can not be brought out of
the section, ie, the opening must be entirely within the section. The program
will also prevent that a point of the opening exceeds the outer edge of the
section.

Note: a faster method to mark a section opening by clicking on the section
with the right mouse button and then choose 'Hole'.

1t Section Utility - o

File Edit Screen Help

DE -\ B @fan =
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(8,39 mm,-1,11 mm) Type: Rectangle

<
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3.8 Example 8: Steel in concrete

We want to encase an H-section into a concrete section:

- Draw a rectangle 120x120mm Hl'in concrete C25/30 and take a

HEB100 steel $235 from the library e
- We place the HEB into the rectangle. The drawing looks like this:

L Section = =

File Edit Screen Help

D -l BE &M u| i

&
N

& |HEA [EUJHEA 300
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T= [s4304a1 05 it
U /% 7
Y Interaction diagram...
. . . : . . . . Imposed classes

¢
X

El
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Moo=
[

(81,03 mm,7,23 mm)

From the shading we see something is wrong: behind the H-section there’s
still concrete. To take this away, we should first make a hole in the concrete
and then place the steel profile in it. However, Section Utility offers an easier
method.

When you click with the right mouse button on the H-section, you'll see the
following menu.
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File Edit Screen Help
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Select the option ‘Remove underlying C25/30’ to remove the concrete behind
the H-section. The result:

-
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(98,43 mm,-17,27 mm) |

4

The shading is now gone and the section properties will be calculated
correctly.

When the default material was set to ‘steel’, a correction factor a will be used
for all other materials in the cross section.

Reference manual Section Utility 31



For example for the area of the fictive cross section we obtain this value:
Agice = 4315 mm?. This was calculated using this formula:
Econcrete 30 472N/mm?

Egee; 210000 N/mm?

Afict = AHEBlOO +ta- (Aconcrete,lzoxlzo - AHEBlOO)
= 2604 mm? + 0.1451 - (14400 — 2604)mm? = 4315mm?

= 0,1451

Notes:

- Steel-concrete sections can be used in an elastic analysis in Diamonds.
In other words you can determine the moments, axial forces, reactions.
The stresses are always elastic! But a check according to
Eurocode 4, is not implemented.

- An interaction diagram can be requested in Section Utility (see §4.3).

- When you set the default material to ‘Steel’, you will be able to design
the steel section according to Eurocode 3.

3.9 Example 9: The use of arcs and
roundings

Earlier in this manual we mentioned you can enter arbitrary polygonal sections
(see §3.4). This means that they are made up of lines. The introduction of an
arc would therefore be impossible. However you can approach an arc by a
number of lines. There are some built-in functions to do this automatically.

- Draw a rectangle 250x300mm. Use the drawining function < of a

default shape QI The material is not important. Choose something.

- Select the profile and click in the menu ‘Edit’ on ‘Make library section
editable’. All nodes will have numbers now.

- We now wish to replace the upper line with an arc. First select the line

and then press the icon /<. The following dialog box appears:
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(19,54 mm, 27,71 mm)

In this dialog box, the desired scale is entered. Note that there is a
minimum value for the radius. When the entered radius is smaller than
this minimum, the arc can not be constructed.

In fact, an arc is constructed with the help of two points and the radius.
As a result, there are always two arcs possible. We can choose from
these two arcs by indicating the value of the arc angle. In other words it
must be greater than 180° or not.

The arc is always constructed to the outside of the profile. If we wish to
construct the arc to the inside, than we should enter a negative value
for the radius.

Finally, we must also enter the number of points. As already mentioned,
the program creates the arc using a series of straight sections. The
number of points is a measure for the accuracy of the arc and therefore
also of the calculation.

We set the radius to ‘150", ‘10’ for the number of points and ‘<180' for
the arc. Note that while entering the data the arc is immediately
constructed on the left.
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L1 w= [FRD mm
: |I:-| : Mumber of points: |1D - lm— m
Sig Min. radius = 125,00 Avz= [E0000D0 L
-
-

Cancel |

Interaction diagram.
Imposed classes. .

(19,54 mm, 27,71 mm) | =]

We ﬁress ‘OK’ and obtain the foIIowing results:

File Edit Screen Help
DS -E BB aman |k @
ITP '/ﬂl Name: [IPE (EUJIPE 600 -

/{ X h= [EERz T
= G= 530,45 kg/m [~

2

1]

N
u

Iy = 283692484.34 mm
_/}{ . ff Iz = 42930719017 mm#
= wy=  [4588371.21 i

2l »
T wes=  [3434e5752 e

X

‘wiply = W mm
wele= [FAmsazEz oo
v-  [mE m
iZ= ITUSS— mm
Avz= W mmt
Ay = IW mr
N

O~ =

I |ommEo
IEIEEE

T
U

e

LR

o e e s e e e e A R R |

B «5

\@%

Point 1

Interaction diagram.
V=
Z= Imposed classes. ..

(-45,93 mm,-12.98 mm) | a

- Now we will round off the corner in point 1. Select point 1 and click ~:

R adius: IF"E‘ mm
Murnber of points: IE

Maw. radius = 250,00
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In this dialog, we have to enter the radius and the number of points for
the rounding. Note that there is a maximum value for the radius. If the
entered value for the radius greater than that maximum value then the
arc can not be constructed. The rounding is constructed towards the
outside is for positive values of the radius and inwardly for negative
values.

Set the radius to ‘70’ and the numbers of points to ‘8. Click ‘OK.

14 Section ==
File Edit Screen Help
[BR=a =] B | & & @ o i

kP ./a z: Hame: [|PE [EL)JIPE 600 -

F
1505 4 43

/< JK 1 12 A= W mE
; 11 G= 571,95 ka/m [~

/\B}/K i 10 b= [poemees  mnt T

i g lz= ’W mm [

i wy=  [amiriz oow T
) Wa = ’W mne
| ‘wiply = W mm®
I Wplz= [S13487700  mne

1 f w= [0l mm
b

iy

iZ= ’EyS,TZimm
‘ﬁ_ e — Y Avz= ,Wrﬂm2

1 awp= 5938372 e
IT= ’mmm4

|
g |
1 ¥ | 2 Interaction diagran.

Y= |12500 !
2. [Fom Lz Imposed classes. .

(-103,43 mm,283,38 mm) |Modenr. 1

T |o|rw|o
~ lo|a|r|=
9]
m lin e i Biw (i i B

LR

It may occur that all corners of a profile have the same rounding. Take for
example a profile as shown in the figure below. This profile is drawn by hand.
- First we'd like to make the profile higher. This can be done by dragging
the upper part up.
o Select the relevant points and drag them to the desired place.
o OR use the translation function: select a point/line or make a
selection using a selection window/SHIFT-key.
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dit Screen Help

File E
DE-BBRaman ||

|kp /ﬂ Name: l— -
N

G\\q Ja) G= 785,00 kafm [~
; Iy = 1328427085.33 ot
5 lo=  [T7eeacroazs
e Rt
i wy= [Raas70 07 o
7, H
T7 j:

Yz = W e
Swply = W e
‘wiplz = W e
= lﬂEED— i
iz= W i
Az = W e
Aoy = W e
N e

X
=

z |o|n[m|=
EERE

=)
e

(R
<

e o e o e o e e e |

€8
8

he
z

Interaction diagram...
l_ Imposed classes..

(174,32 mm, 560,25 mm) | 4

- Now click the icon #. We enter ‘0’ for dy and ‘200’ for dz. Click ‘OK’.

Ok

Annuleer

The results will look like this:
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Eile Edit Screen Help

O -E BB &Me |

Section Utility

4
N

2

K i g
%

H

=

= |o|n[m|o
= |o|a|r|=
18]

(R

S8

T

(95,36 mm, 742,22 mm)

Marne:

r
A= 120000,00 mnE [
G= 942,00 katm [

Iy = 44675751 26,00 ot [
lz= 1515454751 67 ot [
W= [13679854.37 o [

Yz = W mr [
Swply = ,W mr [
‘wiplz = ,W mr [
= ,W mm [
iz= ,123‘007 mm [
Az = W mre [
Aoy = ,W mre [
IT= ,W ot [

Interaction diagram...
Imposed classes..

- In order to round off all corners, select the section and click the icon ~
. The following dialogbox appears:

As with rounding off one point, we enter the radius and the number of

Ik

Round corners

R adiuz:

ITITIITI

Mumber of paintz: |5

b &, radivs = 50,00

ok

Cancel |

points per rounding. Here too, there’s a maximum associated with the
radius. If the entered radius is greater than the maximum radius than
the rounding can not be constructed.
We fill in ‘5’ for number of points, and ‘30’ for the radius. Hit ‘OK’. Result:
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Eile Edit Screen Help

Section Utility

O -E BB &Me |

=
=)
=

0,00

he
z
(

393,79 mm, 767,64 mm) | Type: DOORSNEDE 0

ol

_—

Nare: ’7

r
A= 119165,32 e [
G= iy ke[
W= [rooEaEm et
lz= EEEE L
Wiy= [136R3E5R1T i [
Yz = W mr [
Swply = W mr [
wiplz = ,W e [
= ,W mm [
iz= ,W mm [
Az = W mre [
Aoy = ,W mre [
IT= W ot [

Interaction diagram...
Imposed classes..

3.10 Example 10: Align cross

sections

Suppose that in the example below, we’d like to place the H-profile on the

sloping side. You could rotate the profile over a certain degrees and move it.
However, it is simpler to make use of the alignment feature which we find in

the ‘Edit’-menu.

I

Eile Edit Screen Help

Section

O -E BB &Me |

N

® a)

O | |H
s

= |o|n[m|o
= |o|a|r|=

(R

-~

z rs
|

11

Y=
Z=

(479,52 mm, 495,52 mm)

_—

Nare: ’7

r
A= 3500000 e [
G= s kam [
b= [EemtaE et
lz= EEEFLL
Yl = W mr [
Yz = W mr [
Swply = ,W mr [
‘wiplz = ,W mr [
= W mm [
iz= W mm [
Awz = ,W me [
Aoy = ,W mre [
IT= W ot [

Interaction diagram...
Imposed classes..
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When we use this function we get the instruction in the status bar.

- Turn off the grid. It will make the next steps easier.

1= Grid:
Girid Spacing:
|
" Y |50,00 mm
& Off v
2 |50,00 i
Dizplay
" Vizible ok
(¥ ?I'Hﬁié'i'lﬁ'lé Cancel

- Click on &".
- The status bar will ask you to assign the first align point. Choose the
lower right corner of the H-profile.

14 Section = =
Eile Edit Screen Help
D -"dBR ameM|kE B
=
. M ’7
LA 7/ e -
. 55000,00 W [
) 9 o p,- 8 G= [ kg/m T
- v ’ Ip= 4
/] y GERIRGA4AZEE | mm
a Iz = 27116133772 ot [
. wy=  [a142585 36 o [
a wz=  [al6192z44 o [
a4 wily= [14152825.61 e
a wiplz= [13452500,00 o [
EE% . P " 2) b-  [mm o [
T .
cl@lo - 5 iz= 168,35 mm |
0|0 . twz=  [2447681 o [
HEA a dwy= [z198337 o [
IPE. . [ TR E AT
] y
|
Y. Y
~
- ~
e ~
s N
’ T~
B - L
p ‘ ] A . Interaction diagram...
. ~
Y= .
. . Imposed classes.
- ’— N mposed classes.
(76,34 mm, 532,86 mm) | Select the first alignment point.

- Next Section utility will ask you the destination of this point. Opt for point
‘5.
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Eile Edit Screen Help
D -6 (B ada |
i)
s
. N l—
kA ame -
[{ ¥ A= [T e
g = 745,75 kaim [~
o7t Iy = 3551 REA442 95 ot [
- 4
/_V . 5 lz= 271165133772 T
= W= |3142565 36 e T
Ll i
T W= [aiEizas e T
.*><5 I wiply= [14152825 61 me [
wiplz = |13452500,00 e T
o|v|=| _ .
E|L|T iy = 13335 i
cl@lo iz= 168 35 L
i) dvz= |2447551 L
\Frl‘-'EEﬂ %ﬁe Awy= 2158337 L
: Qg] 1= [Gearaziarii ot [
@)

\@%

Interaction diagram...
Imposed classes..

Moo=
u

1]

I
(160,79 mm, 719,00 mm) f[Select the destination point of the first alignment point.

4

- Now select the second align ﬁoint. Oﬁt for ﬁoint ‘1’

Eile Edit Screen Help
DE-"dBRamay|iE|
i)
s
kP /ﬂ . Name; -
/{ ¥ = 35000,00 e [
g = 745,75 kaim [~
o7t ly=  [G5166a442.58 ot [
/_V 5 lz= Z711ES1337.72 ot [
R
= wy=  [314258536 e T
P |
A wz=  [al61922 44 L
.*><5 I wiply= [14152825 61 me [
wiplz = |13452500,00 e T
O|T|E .
=[L[1] = 133,35 w0
cl@lo iz= 168 35 L
i) dvz= |2447551 L
Heal re Awy= 2158337 L
2
IFE. Qg] 1= [Gearaziarii ot [
@B|aD v
G0
Interaction diagram...
W= >
2] ‘ Imposed dlasses..
(-17,88 mm, 717,90 mm) f[Select the second alignment point. |

- Finally indicate the destination of the second align point. Choose point
56!.
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Eile Edit Screen Help

O -E BB &Me |

\P /ﬂ 7/ e Marne ’7 -
| A= 95000,00 oo [
- 9 fo 5/' [ G- [FiEm keim
Sl S o be  [EEEEEE ot O
a Iz= EEEFLL
. Yl = W mr [
/4 Yz = W mr [
)ﬁ' o woly= [T415282561 o [
ol 7| = ‘F\ ’/ .Wpl,z= ,W mr [
N E . ) = W mm [
clolo ] iz= EE
00| 1 dwz= [aua7est e [
;—,!_vEEﬁ Aoy = ,W mn’vi1 [
“j‘ IT= W mm* [
Y. ¥
‘ . Interaction diagram...
Y= ’_ z ’ .
P | 3 - . Imposed classes.

(447,54 mm, 449,89 mm)l Select the destination point of the second alignment point. I

- The result should look like this:
T Section = E'

File Edit Screen Help

O -6 BB @dae i

N Mame: [SECTION O
.
b= S5000,00 mE [
y z G= 745,75 katm [
Sw ' ¢
M . ) ol ) ) ) ly=  [reGnezeaza [
! 8 lz= 1761188815.38 it [
wy= [345624879 w0
’ 7 Wwz= [5EB314651 w0
Wply = [7043562 16 w0
. Wplz= [11744145.21 e [
O T =
E|L(T = 38,35 mm
El@o iz= 136,16 mm [
©|o) Awvz= |GEIES 1T [
i B sy = [46958.49 me [
IPE. v ¥y m-  [emizert oot
3 I
f 7
I
E . 4
¥
I
z 2| v 1 .
zy
¥ Interaction diagram...
Y=
- Impased classes...
(617,57 mm, 155,99 mm)

3.11 Example 11: Duplicate

In §0 we placed 2 L-section next to eath other. Such forms are common and
therefore Section Utility is provided with a function to assemble easily such
profiles, namely, the duplication of profiles.
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Duplicating a profile is in fact a succession of three operations.
- First a copy is taken from the profile
- Next this profile is mirrored
- And finally, the two profiles are placed against each other.

As an example we’re going to combine 2 U-sections
- Take an UPE 100 profile from the library:

L Section = =

Fle Edt Screen Help
D ~& BBy @& @ |
.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

z Mame: [HEA [EUHES 300
r
b= 1350,00 mmé [

G= 10,63 kaim I~
- - . = 2060000.00 mmd T

Iy
/ lz= 253000,00 mmd T

= W mré [
2= [eFass o
[ooooo mm?
welz= [1B20000 e
p= [0 mm
2= "M?[li i
v y . Az = W i
aws @000 e
m-  [emooo

é Es
B
FrE

0= |H
<

T |o|m|a|jo
= |o|oe|=

=
m

LL@,

o o s i e A i |

2
2
e

:
.

v= [#0m :

z- [Fom E z Imposed classes.

(.

-40,00 mm, 110,00 mm)

- Select the profile and click on the icon IE. The following window
appears:

oy Duplicate

Direchiar
- v Left

i Right
i Above
i~ Beneath

Cancel

- Select ‘left’ and press ‘OK’. Result:
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L Section = =

File Edit Screen Help

D -l BE &M u| i

kPﬁ z Hame: [HEA [EUHES 300 =
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By = W mr [

r

T=  [6e20000 't

]
! e | ndogen. |
Y= 10,00

(35,77 mm,25,68 mm)  |Type: UPN (EU)UPN 100

Now we can enter an offset in the two edit boxes at the bottom left. Or we can

also shift the profile by dragging one of the 'bold' dots. -
I Section - D

File Edit Screen Help

D -d BB @ me m

z Mame:
r

. o FEm e
G=  Jze ke
. . . . . . ' . |}'= ,W mm4 r
lz= W mmd T

R E240000 mre [

we=  [476E5¢ o T

- | Wely= ,W mre [

welz= [735e587 e T

v EE— m

iz= ,Mi mm

¥ Y Az = ,W mé [
aw= [iG6025  om T

IT= W mmd T

z /l 4
— &
v N .
- -
Interaction diagram
v - [2000 > v
=g : : : : . . . . . . . Impozed classes.

(35,57 mm,37,34 mm)  |Type: UPN (EUJUPN 100

3.12 Example 12: Divide cross into
two parts

Suppose we want to halve an HEA 300, then we proceed as follows:
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- Chose a HEA 300 from the library e,

- Select the profile and click ‘Edit’ — ‘Make a library section editable’ from

the menu. All nodes will be numbered now.

Tk
File | Edit Screen Help
[0 Undodraw

Ctrl+Z ESE

Section

DL ez

[ ==

£

-
T

|

=

- LR

(=

O |H=

|o|a|e|=

- o
..... Hame

..... r
P A= 1125383 me [
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- [azmoear ot
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- [EmE o [
Wz= ’W e
Wely = ’W e
Wpla= [6a112062  m
= [iz7a0 mm

ee [EE
o .y. . Avz= W i

T |o|a|w|o

i

e

=
Mo

= |8701.75 mié
IT= 56173082

(e i i (i B B R

2
2
i

v= [0.00
7= [000 o

(-41,74 mm,326,23 mm) | Type: HEA (EUJHEA 300

- Select the left line of the web and divide it in 2. If necessary, you can

change the length of two pieces in case you want to keep for example

2/3 of the profile.
()

DB BR Qe i

Section

Meme: [
e r
o s 11267 47 mE T
. F2 coee G S kaim I~

Ik

a3 o

T ST

Iy= W mmd

s |[H=e W mt T
T W= W mre [
YWz = W mre [

- e — T

e T

mm

B pisces e ®

Divide bar(s)

mé T
0K | Cancel | ot (B
mt

5
44 y

Y= |_ O R U ¥ MY E 2NN R

z- | i

125,52 mm, 141,50 mm}

]1 Interaction diagram...
Co SoE Imposed classes

- Repeat the steps for the line on the right of the web. Now, two numbers
will be shown in the middle of the cross section.
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File Edit Screen Help
De-@ BE anan i [
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I F= it =
R kgdm [
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woly= [T 15 e T
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= [imm o T
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238,00 mm, 108,28 mm) | 4

- Zoom in ® (alot). Use the cutting tool % to divide the section. Click
once in point 35, keep the mouse pressed in while you go to point 12.
Losen the mouse in point 12.

File Edit Screen Help
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Mome: [
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Interaction diagram...
Imposed classes

(146,71 mm,150,38 mm) | a

=
u

]

Z=

- Now click the button = to show the profile as large as possible on the
screen.
- Remove the lowest part of the profile (DEL-button). Result:
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Moo=
I

B= [wz kem
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Interaction diagram...
Imposed classes
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File Edit Screen Help
D -E BB @me il
Name:
-
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I e e e e o e e e e |

(22,88 mm,120,57 mm) |

4
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4 Other functions
4.1 Edit results

When we use a composite section to calculate structures in eg. Diamonds, it
may be useful to modify certain properties.

In the menu ‘Screen’ we click on 'Results’, option 'Results editable' on. Note
also that we can hide the results column by selectiong ‘None'.

The result column looks as follows:

MName: |SECTION 0

-
b= |3400.52 mE [
G=  |®72 ka/m I
ly=  [E644139.3 mmd [
2= [5i7E20.75 mmt [
W= |144065,00 mré [
wez= [5232051 mf [
wly = |165221.32 [
wplz = |30963.76 e [
p= [50.42 mm [
iz=  [w056 mm |
Avz= 109532 mre [
Awp= |27E0.25 mre |
IT=  [138408.45 mmd [

At the top we can give the profile a name. As long as we don‘t enter a name,
the name of the first inserted element is displayed.

Next to the name, there’s a check box. This is used to turn on or off ALL check
boxes.

Next, we see the calculated values for a number of characteristics. At this time
the values can’t be changed. We wish now to give the area for example a
personal value. Check the box behind the area. Now we can enter a value for
the area.

Mame: |SECTION O
-

A= 12345 mrf v
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As long as we have ticked the box, the entered value will be displayed for the
area. When you select ‘Screen’ — ‘Results’ — ‘Results Ineditable’ from the
menu again, then the entered value for the area will still be shown. However,
to indicate that it is a value entered, it is displayed in blue.

1h Section = =
Eile Edit Screen Help
D -& BB @:me i) s
j A= 12345 00 mn?®
Sz= 0,00 mm*
P Z Sy = 0,00 mm?
Iy = 8644139 96 mm*
Iz = 3175230,75 mm*
Q% Y's= 60.00 mm
Zs= 60,00 mm
lyz = 0,00 mm*
a= 0,000000 °
Wy,b= 144069,00 mm®
Wy.o= 144069.00 mm®
Wzl = £2920,51 mn?*
Wz r= 5292051 mm?*
iy= 50,42 mm
Ol 7|x iz= 30,56 mm,
hy B649543,21 mm
LIl 1L = 3175423 64 mm*
E|@o Wply = 165221,32 mm?
©|o) y y Wpl.z = 80969.76 mm*
Yplyz = 60,00 mm
piE Zplyz = 60,00 mm
- Az = 1096.32 mm?
ﬂ Avy 2760,25 mm?
IT= 138408.45 mm*
Wz, b £2923,73 mn?®
Wi o 52923,73 mm?®
Wy, b 144159,05 mm®
Why,o 144159,05 mm®
Zployl = 60,00 mm
Yplyt = 60.00 mm
" Wpl,; = B0969,76 mm®
Wply = 165221,32 mm*
G= 26,72 kg/m
y

T

z

(0,00 mm, 100,00 mm)

If we change the section now, the characteristics which will not be
completed by the wuser are automatically recalculated. The
characteristics that were entered by the user remain unchanged.

4.2 The button ‘Imposed classes’

Using an elastic analysis (in Diamonds or PowerFrame) we determine the
internal forces M,V, N, elastic stresses o and the elastic deformations 6, ¢ in
a steel structure.

During design, we check if the chosen profiles (HEA, IPE, ...) are capable of
resisting the internal forces M,V, N.
In EN 1993-1-1 this design consists of two parts:

- On one side strength (will the bar break or not?)

- On the other side stability (will the bar buckle or not?)

To perform these calculations we need some additional parameters next to
the section properties.

EN 1993-1-1 gives rules to calculate these additional parameters for default
sections (I, H, T, L, O, ). No rules are provided for all other cases (+, A, HH,
1 L combinations of basis shapes...).
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If you do wish to design " these profiles (+, A, HH, 4 L, combinations of

basis shapes ...), then you should enter the parameters after the button
‘Imposed section classes’:

1A
Archief  Wijzig Scherm Help
D63 BB @ fe o
*Fﬁ Haam : [HEA (ELHEA 240
z
S 5
& I ay [EE wz [
Twm 0.00 mne lw 328485888000,00  mmb
ICH 0,00 mm 3c.2 0,00 mm
™ opoelegde klasse My |1 = ™ opogelegde klasse Mz |1 =
a . Aeffc 10,00 mnf
1

Wweffy 10,00 i wieff.z  |0,00 rrr
ey 0.00 mm eM.z 0.00 mm
[~ opgelegde klasse M: |1 =

Flaatdikte voor bepaling fy 77 mm

Imperfectiefactor : S 000

= |o|n[m|z
= |o|ar|a
9]

=
m

LL&

. (] 8 | Annuleren |
i A
l/ Y bl
z Interactisdiagram
Y= ——
Z= I Opaelegde sectieklasses. .

(-36,12 mm, 179,55 mm)

Al overview of all the required parameters can be found in this article:

https://support.buildsoft.eu/knowledge-base/no-steel-verification-for-section-
utility-profile/

4.3 The button ‘interaction diagram’

The interaction diagram shows which combination of moment M and normal
force N you can take around a particular axis. There are four charts:

- bending moment around the y-axis M,, + normal force N

- bending moment around the z-axis M, + normal force N

- bending moment around the y-axis M, + normal force N

- bending moment around the ¢-axis M+ normal force N
For a double symmetric profile the chart with M,, is the same as with M,,, and
M, the same as M.
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O~ BB @den|E
[

Section

—

MM MM ]

N

|
|
| 2000
|
|

Interaction diagram

———————
|
| 1000
| Mo EBAErEY NpLRd = 3060,00 kN
| M - 7338 KHim Mpl, R = 0.00 kNm
Nimas = 2685,26 kN NpLRd = 0.00 kN
| Mmas = 171,43 khm i
M 200 Mal 100 W 200 2=-18.00 mm Mpl. Rd = 0.00 kNm
E.| = 3930600 kNn# El 45 = 79652.27 kN
udy=0,00
Export. Print.

Z = |0 ‘

(300,00 mm, 300,00 mm)

The interaction diagram is only available for concrete sections.
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Interaction diagram. ..

This diagram doesn’t depend on any standard and is based on a concrete
section without reinforcement steel.

4.4 Import and export

With the export function we can store our composite section on the hard disk.
This is not the same as saving the file. When saving a file not only the section

is written away, but akso eg. the settings.

Sections which have been exported, can later be imported into another
composite section. This way we don’'t need to draw common composite
sections over and over again.

Even sections that are just saved can be imported.

4.5 Settings

In the menu ‘Screen’ there’s an item ‘Settings’. When we click on it, we see

the following dialog box:
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Ik

General iew

Units and decimals

Settings

Palygon ] Print ]

Axes for elastic characteristics

(o Gravity ases

(" Fixed axes Y- |0.00 mrm
z mm

-[0.0a

W AutoSave every

[ Azk permizzion when deleting items

[v Autocompute

5 minutes.

Open Feset
Save as default

ok Cancel

This dialog box has different tab pages.

4.5.1 Tap page ‘General’

- Press the button ‘Units and decimals’ than the following screen appears:

Units and decimals

length unit:

Point coordinates: -
tiouse coordinates: mm -
length of lines: e -
Tramzlation distances: mm -
Dimenzians of profiles: mm -
Gravity center e -
R adiuz of gyration: - -
Plastic aravity center mm -
Print margins: i -
Frint scale: e -
Angles:

Lines: ]
Rotation: ,ﬁ
tain ares:

1

[~ use the same units for a same dimension group

[~ uze the same number of decimals for a zame dimension aroup

7171

Section modulus and statical moment

Statical mormerk: s -
Elastic section modulus i -
Flastic section modulus i -

Moments of Inertia

Mormernt of inertia: m
Centrifugal moment: Im
Tarsional corstant: 4 -
Other:

Section area mE -
Shear area [ -
E-madulus: Im
ield strength: m

Density m
Weight / length [kaim =]

4

1

BN

ST

)8 | Caticel

In this dialog window we can enter the units and number of decimals for
all values used in the program. We see that different units are possible
for entering a distance. For example it can be handy to use a smaller
number of decimals on the mouse coordinates than on the point

coordinates.
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However when we’d like to change all units for length to inches, that
would mean we’d have to select ‘inch’ instead of ‘mm’ 10 times. But we
can do this in one step by selection the option ‘use the same units for a
same dimension group’. The same counts for the option ‘use the same
number of decimals for the same dimension group’.

We click ‘OK’ to store the units and number of decimals and return back
to the ‘Settings’-dialog.

- Calculating the elastic characteristics depends on which axes we use.
We can calculate our characteristics around the gravity axis, but we can
also impose the axes around which the characteristics are to be
calculated.

- We see a check box to enable or disable the automatic saving. The
time interval between two successive save operations can be entered.
With automatic storage, however, the section is not written to the file
itself, but to a temporary file. When the program unexpectedly breaks
the following message will appear at the restarting of the program:

Program ended unexpectedly
Because of the unexpectedly termination of the program, data might be lost. Would you like
! to try retrieving the lost data?
Yes No |

If we select ‘Yes’ the last saved section will be loaded. If we click ‘No’
the last saved section will be deleted from the hard disk.

- We can also set whether we'd like a confirmation when removing
elements.

- We can also set if Section Utility should automatically calculate the
characteristics. When the latter is off the construction is calculated by
pressing the icon & in the icon bar.

- At the bottom there are 4 buttons. One to save the settings to a file and
one to retrieve the saved settings. The ‘Reset’ button to reset all values
to default again. And de ‘Save as Default’ command that saves the
settings as default.

4.5.2 Tap page ‘View’
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Ik

General Wiew

<l

v Show Main &xes
Show Plastic axes

-
[~ Show Plastic main axes

v Show point numbers

v Show ongin

Fant
Listvalues

Iv Show flames with continuous edges

Settings

Palygon ] Print
Type Color

Solid Ml |

Dash - .

Dash - .

Dash - .
Arial

Save | Open | Rezet |

Save as default

ok | Cancel ‘

- For all axes, we can define here if they should be shown, in which line
type and in which color.
- Also the point numbers and the origin can be shown.
- By clicking on the button ‘Font’ the font of the resultswindow and the
calculation note can be changed.

- With the button ‘Listvalues’ we enter the tab page ‘listvalues’.

I

Settings

Characteristics

Charactenstics list

Statical moment;

toment of inertia:

R adiug of guration;

Gravity center:

Elagtic zection modulus, upper
Elastic section modulus, lower
Al

Plastic:
Plastic: axes:
Section modulus

[ Section area
[v Inclination of maih axes
[v weight

A==l =1=ls =
A=< ™
<
<=l

<l <]
<1<

[
v

I Centrifugal moment
I Toarsional constant

(]S

Here we can set for all characteristics if they should be shown or not.

- The option 'Show flames with contiuous edges’ is used in fire

calculations (only possible in PowerFrame for the moment).
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Assume a floor slab of 20cm lies on an H-profile. The floor slab can be
considered as continuous. This can be entered by defining the vertical
borders as continuous.

o Double click on one of the borders.

o Select the option ‘This side defines an inifitely continuous section’

T Section Utility = =

Eile Edit Screen Help

O -6 BB @de i

N Mame:[IFE (EL)IPE 200
‘ r
. D
| x s r A i [

G- [imes katm [

S ¢
& = [134a08282 61 it
== A7 20835 56 it [

x

Border 4 -3 E v= [5a7a626 e
17 4 2= [444805.60 re?
. L ply= [EEST15,47 e

L

plz= 34114459 e

Cancel | W m
’75,987 i

h 2= 2017.29 it

. Y Y= E705.95 mi
s Length 7| f200.00 0D .
= 73354544 BF i’
IL Inclination o 90.00 o

V' This ine defines an infintely continuous secliory

Y ¥ Interaction diagram...
Y=

z- [ z Imposed classes...

(-101,06 mm, 265,96 mm)

(o) ]

i A e o e (w

o Repeat the steps for the vertical line on the other side.
o The continuity of the plate edges is indicated by arrows. Also two

flame icons appear L3 By clicking on these icons you can specify
where the fire is and where not. In the figure below the fire is at
the level of the floor, but not at the level of the H-profile.
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T Section Utility

Eile Edit Screen Help

O ~-E BB e
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313,6% mm, 168,44 mm)

It's recommended to always show the flame icons.

4.5.3 Tap page ‘Polygon’

1L Settings
General Wigas Palygan Print

Polugor

[+ Filled Calar:
Hat points

Size: Style: m

Color . Color selected .
Anes

Gravity anes
M ain axes:
Plastic ases

Flastic main axes

Show Style Color
[ |50id -

r Dash - .
r Dash -
I Dash - .

_—

Name: [IPE (ELIIPE 200

A= [nEaE e
G- [imas ke
ly= ’W it
2= [eero0ezass  mmt
Wy= [535745.26 i
Wa=  [aag0ie0
Wely= [GE511647  mf
Welz= [3173359  mf
W= W mm
2= [f5aa  m
ave=  [M72s mef
By = ’W e
IT= ’W mm

Interaction diagram...
Imposed classes.

Save Open Rezet
Save as default

ok | Cancel ‘

r
r
r

r
r
r

o 5 o S (S S

On this tab we can determine the color of the polygon, this is the color the
polygon before a material assigned to it. We can also determine whether the

polygon should be filled or not.
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The size, color and style of the fixed suspension points can be changed here.
The axes of the individual sections may also be displayed, and for each axis
the line type and color can be set.

4.5.4 Tap page ‘Print’

1L Settings
Gereral Wigw | Falygon Print
[ Header

Setup lists : |
Header and Footer |
I arging |

Scale: 1 mm on paper = 4.00 i

Save | Open | ] | Cancel ‘

Save as default

Feset |

- On top of the first page we can put a header. The text of the header as
to be filled in in the text field.
- When we click the ‘Setup lists’ button this dialog box appears:

I

Settings

Setup lists : l
Combined section

Iv Drawing v Charactenstics
Library sections Palpgonal sections
v Dirawing v Dirawming

v Type W Tupe

v Dimenzions v Puolygon pointz
[¥ Inzertion point |Icn:a| ﬂ
v Characteristics ¥ Inserion point
v Material 2

v Charactenstics
v Material

[v M aterial properties

(]4

o Indicate here which data should be printed and which shouldn’t.
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o The characteristics of the used material can be printed by
selection the option ‘Material properties’.

- There’s also a button to set the header and footer. Click on it and this
dialog shows up:
1L Settings

Header and Footer l

Header

[ ate j |File hame ﬂ Fage number

Faater

[ ate j |File name ﬂ Fage number

Advanced
Header: [ use Setup
Foater: [ uze Setup
(]:4

The pagenumbers, date, file name or a text chosen by the user can be
used as header or footer.

We can also make use of the advanced header and footer. This can
consist of multiple rules. To do so, select the corresponding check box
and click on ‘Set up’. The following dialog window appears:

Header - advanced
Drate | Page number | File: name
From |1 [ without path
Left Middle Right
]’ | Cancel

Now different lines can be entered.
o The date on which the note was printed can be added by clicking
on the button ‘Date’.
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o Also the pagenumber can be inserted. The number of the first
page can be adapted as well.
o The file name, with or without path can also be added.

- The margins top, bottom, left and right can be entered by clicking on
the 'Margins' button. The tab for the margins is as follows:

oy Settings

Print margins l

-------------

20.00 M i i |2|:|,|:||:| mm

- Finally the scale should also be set.

4.6 Printing

We can print the image in the drawing field by selection the item ‘File’ — ‘Print
preview’. Then we get to see the print preview. On top of this window there’s
an icon of a printer to print the preview.

The drawing can also be printed directly by clicking on ‘File’ — ‘Print’ in the
menu. Although it's recommended to check the print preview first.

It is also possible to print a calculation note.
The calculation note can be printed directly from the menu ‘File’ — ‘Print’ —
‘Calculation note’. Also here it's recommended to take a print preview first.

On the next pages you’ll find an example of a calculation note.
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The settings for this calculation note are presented in the settings-window
see §4.5.4).

The font can be changed in the tab page ‘View’ (see §4.5.2). The colors of the
axes and like while printing are the same as those shown on the screen.
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