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Tutorial — Tracking

Chapter 1: How to use tracking — simple solution for quick modelling

1.1. Some definitions

The image below shows some common terms used for tracking.
GCS: 3,000,1,000,0,000 m

fTracking|point]
Y UCS: 3,000'1 000,0,000 m

\ 2 000 m: 0,00 deg

Tracking point — The point from which the tracking guides are displayed. A tracking point is always visible
with a blue rectangle around it.

Tracking guides — Guiding lines in the x- (red), y- (green) and z- (blue) which will show while drawing from a
tracking point. It is also possible to define your own tracking guides.
MagnetSnapping B (0 )
TrackingGuidss 37 () =
othe = (3
unegrid 3 (3
Dotgrid :5:
Endpoints / Hevdq: S\
Midpoints / Centers {5}
Ivtersections 30 ()
Mormal& Tangent 4= (O ) |
Line divisiens {]]
Pointsonline N, (3 )
Surfaceedges S (0 )
Salid vertices [T (_':_:-[\*m

Magnet snapping — The cursor will only snap to points from the model and not to the dot or line grid. This
function will only work together with other settings like ‘Endpoints’.

Ortho — You can only draw orthogonal relative to the active workplane

Line grid— You can snap to the points from a line grid

Dot grid — You can snap to the points from a dot grid

Midpoints / centers — Snapping points are created in the middle of lines or elements
Intersections — Snapping points are created in the intersections of two lines or elements

Normal & Tangent — Snapping points are created on the spot where the new line and an existing
member are normal or tangent to each other

Line divisions — Snapping points are created so the line or element is divided in a number of equal parts
Points on line — Snapping points are created on a specified length from the beginning or end of a line

Surface edges — Snapping points are not only created on the system line but also on the edge of surfaces.
‘Show surfaces’ should be toggled on to use this.

Solid vertices — Snapping points are created on vertices from solids

4 BV — 2024/03/11



1.2.

The tracking settings are all found in the status

Definition of settings for tracking

bar on the top right corner of the screen.

Magnet Snapping e ]
Tracking Guides “5f

Dotgrid 5%

Line grid

¥l -

Endpoints [ Nodes

Midpoints / Centers

Intersections 12

MNormal & Tangent (<
Lime divislons

Paints on line *

Length

Repeat

Start

Surface edges i

Solid vertices @

1.2.1. Tracking guides

1oL v ﬂ Jom SomE B om
- - = PROJECT DATA (1) )
B — Licence name
«© = Licence number
LG Mational code
C National annex
G Structure
o No. of nodes
D No of beams
L € o of slabs
1 No of solids
b1 Mo of used profiles
Begin No. of load cases
D) Mo of used materials
Q)

By default there are three tracking guides following the direction of the axis’s from the UCS. These tracking

guides are only shown if the option ‘tracking gu

ides’ is turned on in the snapping settings. These tracking

guides are colored dashed lines that show up while drawing.

Adding tracking guides

You can add different tracking with the dialogue ‘setup for tracking’ which can be opened using the three
lines shown next to ‘tracking guides’ in the snapping settings.

VagnetSoagpios. B ()

Endpaints/ Nodes ™\,

il

Midpoints | Centers &)
Intersections 31,
Normal & Tangent ¢
tine dwisions [
Points on line ™\,

Length

Repeat

st
Surfaceedges g
Solid vertices ()

With this dialogue you can add an angle for wh

Setup for tracking X

ANGLES [DEG]
30

-

HJom o B mm
c

Add

PROJECT DATA (1)

A

Structure

No. of nodes
o of besms
Hoof slabs
No of solids
Mo of used profiles ADVANCED SETUP
No. of load cases E Snap o lines

Mo of used materials Revert lines

OK Cancel

ich a tracking guide should be shown. The defined angle is

relative to the X-axis when working in the XY or XZ workplane and relative to the Y-axis when working in the
YZ workplane. You can’t set up a tracking guide with the angles 0°,90° or 180° because these tracking

guides already exist.
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Tutorial — Tracking

1.2.2. Dot grid

If the ‘dot grid’ is checked on in the snapping settings, your mouse will snap to the points of the dot grid to
make modelling easier. You can set up the dimensions of the dot grid with the “dot grid and tracking”
settings. You can hide the dot grid with the view settings shown next to the Navicube.

1 SHAPPING | Dot grid and tracking setting I x |
ra Hom O B Eom —— F
Magnet Snapping. B (T C (nY-1) Gridtype Orthogonal v fF
TackingGuides 3¢ @9 = cdy
— PROJECT DATA (1) A 1
unegrid F{ O Spacing dX 1000 m
ootgrid @ | = (nX-1) » dX Spacing dY 1000 m !
(R-1) « dR
« \ 4 No. of rows X 10 =]
o B w8k, No. of rows ¥ 10 it
« BB
&« VX I
ine a AL Snap cursor to dot grid ] n
Pointson line %, @ Raster over screen
Length
5 1 Approximate size of raster (on 10
Repeat 3 >
, E Resuitinfo
Start Begin
Sutsceedges i (D) <
= I Setup for tracking ... I a9 s @
Solid vertices (31 (0) y
oK Cancel e

If you are snapping to the dot grid for modelling, you are always drawing in the active workplane. The
workplane can be changed in the coordinate system settings (next to the snapping settings) and is shown
with two big arrows on the UCS.

| coorpinaTe svsTEM |

1= IJ
e
e . XY workplane  YZ workplane  XZ workplane

13 From 3 points
= from Local Member Flo

1A, Reset to GCS position Ciri+F11 " 1

N From Line (align X axis) V

| Fotate it A

VIR Align Z 1o X axs e T X

{2Y Align Z 1o ¥ axis

E Align normal to View ®
~}= Flip Z axis

(= Switch workplane F11
v Previous UCS

(£ Nt Ucs

-

E UCS Manager

1.2.3. Tracking tooltip

The tracking tooltip is shown next to your mouse when the tracking guides are toggled on in the snapping
settings. This tooltip shows the coordinates of the point your mouse is snapping to if you are drawn along a
tracking guide. The tooltip also shows the length of the element you are drawing and the angle of the
tracking guide you are using.

GCS: 0,000,1,000,0,000 m
UCS: 0,000;1,000;0,000 m
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Chapter 2: Modelling |

In this chapter of the tutorial you will model a simple structure to learn how to use the tracking options.

2.1. The first level

21.1. The walls

The first level consist of four walls:

4th iral

Use the following steps to model the four walls:

1. Make sure you are drawing in the XY workplane
2. Toggle the following snapping settings on:
a. The tracking guides
b. The dot grid
c. End points/nodes
Set the settings of the dot grid on 1m in both directions
Start the function ‘wall’, if you want, you can change the properties of the wall.
Draw the first wall starting in the origin of the UCS in the positive direction of the x-axis. This wall

is 5m long

o s

GCS: 5,000,0,000,0,000 m
UGCS: 5,000,0,000,0,000 m
5.000 m:. 0,00 de;

BV —2024/03/11 7



Tutorial — Tracking

6. Draw the second wall in the positive y-direction starting from the endpoint of the first wall. This

wall is 6m long.

point.
a.
b.
C.

Insert the first point of the third wall

Hold your shift button and hover over the origin with your mouse.

GCS: 5,000;6,000,0,000 m
UCS: 5,0006.000:0,000 m

Draw the third wall from the endpoint of the second wall in the negative direction of the x-axis.
This wall has the same length as the first wall. Draw this wall while using a second tracking

Now a blue rectangle should be shown around the node in the origin, you can release

your shift button. This tracking point will also generate tracking guides
Draw the second point of the wall in the intersection of the two tracking guides which will

be shown with a cross.

Inlersection
GCS: 0,000:6,000,0,000 m
UCS: 0,000:6,000:0,000 m

5.000 m. 0,00 deg

BV —2024/03/11



8. The fourth wall can be drawn using the end nodes of the first and the third wall

2.1.2. The plate

Add the plate on top with the top end nodes of the for walls. You can choose the properties of the plate if
wanted.

BV —2024/03/11



Tutorial — Tracking

2.1.3. The openings

Add three openings in the first and second wall using the following steps:

1. Start the function ‘opening’

2. Select the first wall, the workplane will automatically change to XY workplane from the chosen
wall which means the dot grid can be used to draw an opening.

3. Use the dot grid to draw an opening of 1m by 1m on a location of your choice.

GCS: 2,000,0,000:2,000 m
UCS: 2 000.-2,000;0,000 m

7

XY{workplang

4. Using the same method, draw two openings in the second wall.

GCS. 5,000,5,000,1,000 m
UCS: 5,000,1,000,0,000 m
0.000 m: 0,00 deg
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2.2. The second level

2.2.1. The walls

The second level consists of five walls.

211wl

BV —2024/03/11

Sty ]

Fth weall
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Tutorial — Tracking

Use the following steps to model the four walls:

1. Add a tracking guide with an angle of 30° as shown in the first chapter.

2. The fifth wall starts on top of the first wall above the origin. This wall has a length of 1,5m. Draw
this using ‘Points on line’ from the snapping settings. This settings will add snapping points on
every line in a model on a defined length.

a. Toggle the function ‘points on line’ on
b. Setthe length on 1,5m
c. Set the repetition on 1
d. Set the start on both ends
i~ |0
Magnet Snapping P
Tracking Guides 1
Ortho -
I.;nc;gnd i

Dotgrid 0%

il

- “ 4

Endpeints | Nedes

0088|800
tl

N
Midpaints | Centers (&)
I:? intersections Tf

(M
!

o (SIS

Normal & Tangent ¢

L

Line divisions {

Paints on line -\_
Length
Repeat

Start

Surface edpes iy

BI6IE ~ ¢

Solid vertices f_:l

e. Draw the fifth wall starting from the end node of the first wall to the snapping point on
1,5m.

Point in 1,500 m {1 times 1 500 m), from end

12 BV —2024/03/11



3. The sixth wall has an angle of 30°.

Start the sixth wall in the end point of the fifth wall

Add one of the top nodes of the second wall as tracking points in the same way before
End the sixth wall at the intersection of the tracking guide at 30° from the starting point of
the sixth wall and the tracking guide in the y-direction from the added tracking point.

Intersection

4. Draw the seventh wall using the end node of the sixth wall and the end node of the wall
underneath.

5. Draw the eight wall on top of the third wall using the end nodes.

6. Draw the nineth wall on top of the fourth wall using the end nodes.

BV —2024/03/11
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Tutorial — Tracking

2.2.2. The roof

The roof is located 0.3m below the top of the walls on the second level.

Add the roof following the next steps:

14

1.

2.
3.

Turn the snapping settings ‘normal & tangent’ on. This will add snapping points on lines in the

model where the existing line and the line you are drawing are orthogonal.
Start the function ‘plate’

Add a tracking point on top of the fifth wall using the shift button the same way as before, do not

start drawing the wall yet.

Move your mouse downwards so that the tracking guide in the z-direction is shown.

:. GCS: 0,000,0,000;6,200 m
UCS: 0,000,0,000,6,200 m
1.000 m

BV —2024/03/11



5. Press the spacebar to start writing in the SCIA spotlight
6. Type: 0.3
7. Press enter, a new tracking point should appear 0.3m below the first tracking point

GC5: 0,000:0,000,6,900 m
UCS: 0,000,0,000,6 800 m
10,000 m; 0.00 de

BV —2024/03/11
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Tutorial — Tracking

8. Start drawing the plate in this new tracking point
9. Draw the roof using the orthogonal tracking points along the five walls on the second level.

16 BV —2024/03/11
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Tutorial — Tracking

2.2.3. The openings

This time you are going to add an opening for a high window in the sixth wall. This window has the size of
1/3 of the length of the wall and is located in the middle of the wall the height is the same as the wall. To add
this wall you will use ‘line divisions’. This function divides every line in equal parts.

1. Toggle the function ‘line divisions’ on in the snapping settings

2. Set the repetition on 3, this will divide every line into three equal parts and will add a snapping
point in between those parts
Start the function ‘opening’
Select the sixth wall
5. Use the snapping point on 1/3 of the length from bottom of the wall to start the opening

H~w

Point in 1/3 of length
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6. Use the snapping point on 2/3 of the length on the bottom of the wall

BV —2024/03/11
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Tutorial — Tracking

7. Use the same snapping points on the top of the wall to create the opening

Point in 2/3 of length

20 BV — 2024/03/11
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Point in 1/3 of length
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Tutorial — Tracking

2.3. The end result

When you followed all the steps, you can view the end result:

20 BV — 2024/03/11



Chapter 3: Other snapping settings \

This chapter will discuss a few settings you didn’t use in chapter 2.

3.1. Surface edges

When using the snapping settings when this function is toggled off, you will always snap to the system lines
of an element. This function will make it possible to snap to the edges of the volume of a member. To do this,
the view setting ‘volumes’ should be toggled on. You can also toggle on ‘shading’ if necessary.

VOLUMES

F
Ml

b

-
-

}
I

Qe s ﬁ}

You will use this function to measure the thickness in the centre of a slab with variable thickness

Open a new file

Choose a material

Add a plate

Make sure the view settings ‘volumes’ and ‘shading are toggled on.

L NS
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Tutorial — Tracking

24

T 3T

Mame S1

layer  Layerl v/
Elementtype  Standard -

Element behaviour

Type plate (90)

Shape

Material S35 v
FEMmodel  fsotropic -

FEM nonlinear model  none

i

w VARIABLE THICKNESS

Pointl NI
Thickness Th. [mm] 200

Pointl N3 -
Thickness Th. {mm] 20

Thickness type  variable ~
Direction  Global X

Member system-planeat  Centre

Eccentricity z [mm] 0

LCStype  Standard

Swap orlentation ()
LCS angle [deg] 0,00
owind ()

¥ STRUCTURAL MODEL

Mode Manual v

Priority definition
Priority value

Perp. slignment  default -~

Eccentricity z Imm] 0

END-CUTS
Type  Whole member -
Ofsetinml 00
Rn [deg] 0,00
v NODES
N1
M
W
Ll

w ILLUSTRATION GROUP

ACTIONS 35
@ Table edit geometry

Toggle on the following snaﬁﬁin% settinﬁs
SNAPPING

Magnet Snapping
Tracking Guides
Ortho

Line grid

Dotgrid -
Endpaints N;dcs
Midpolnts [ Centers
Intersections

o

Normal & Tangent
Linedhﬁ-kln_'.
PaInBun-I.irhe
Surface edp

Lolid vertices

ST ED

e/

"

B Rk~ %2

LE1 ~

00080

{Hl

ollo

088|868

—
=
—

5. Change the thickness of the slab to variable, you can use the same ‘properties’ as shown in the
image below. To do this you need to look at the advanced property panel.

= fdvanced|ory
basicipropertics M 12
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7. St the function ‘coordinates info

Ci

vector, dista
previous point

{1 Coordinates info
E! Ge«mmv.‘ﬁrwmumlmg
X Cleaner
E_ﬂ Input table
M Results table
T Report preview
[B Report
Send
(CJ Image gallery settings
E:«J Design groups settings
fisa] 204 file
1 Cross-sections sattings

[z it profile ibrary

Coordinates info

GCS
COORDINATE

0.000)
0.000
0.000

UCcs
COORDINATE

0.000
0.000
0.000

m
m
m

Distance from prev.

Angle from 3 last points

8. Click on the midpoint on top surface edge

VECTOR FROM PREVIOUS POINT

0,000 m
0.000 m
0.000 m

VECTOR FROM PREVIOUS POINT

0,000 m
0.000 m
0.000 m
0,000 m
0,00 deg

9. Click on the midpoint on the bottom surface edge

ry

BV —2024/03/11
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Tutorial — Tracking

10. Read the thickness in the coordinates info

Coordinates info I} a
GCs
COORDINATE VECTOR FROM PREVIOUS POINT
b.0oo m 0,000 m
3.000 m 0,000 m
-0.055 m -0.110 m
ucs
COORDINATE VECTOR FROM PREVIOUS POINT
2,000 m 0,000 m
3.000 m 0.000 m
-0.055 m -0.110 m
IDisrance from prev. 0.110 m I
Angle from 3 last points 8913 deg

All the used snapping settings in chapter two can be used on surface edges.

3.2. Solid vertices

This snapping mode can be used to snap to characteristic points on ‘general solids’. You will test this

function by creating a solid cylinder.

1. Open the function ‘Cylinder’ in the Input panel or type ‘solid - cylinder in SCIA spotlight.

Solid - [FIIENTE
INPUT PANEL & | workstations
= Solid - cylinder O
B8 Volumes & Open Shells @ nivgs % =
gl Selid - extruded prism

AR e )
E}\
2. Click ‘OK’ in the dialogue that opens.

£ selid - surface of revelution

B! General solid x

Name GSE1
Layer Layerl Yo
Colour I
Geometric status Unknown status

Advanced parameters

3. Draw a cylinder by choosing a CenterPoint, a radius and a height.

®00¢§

26

o x
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4. Set the snapping points to ‘solid vertices’ and the amount of vertices to 100. It is important the
setting ‘surface edges’ is toggled off because this functions interfere with each other.

LC1 Cl
Magnet Snapping ‘, Cj}

Tracking Guides -:;."

il

Ortho -
Line grid m

Dot grid

il

Endpoints / Nodes

Midpoints | Centers g
Intersections ,

Mormal & Tangent (~
Li'nedi'vlf_'..inns
Pointson fine "
Suﬁacze;:lgs rF

Solid ver‘lil:a E:I

£88)06|0BBBIBLIBS

I Vertices

5. Start drawing a member, you will notice there are not 100 vertices.

6. Use the function ‘generate vertices’ to create more snapping points on the solid cylinder.

@ SClAz 000 ]
DE s @ © o

<, Undo ceri+Z

Modify ]
Ej Deletion settings
( Copy/paste properties Cari+Shift+F
Add data

Metadata

Curves adit
Solids R
| | Unite

b
»
Polyline edit »
13
3
b | Ty Subbact

Calculate member end-cuts
[ty Intersect
s Divide

m Generate vertices l}

el Move vertices/ points

BV —2024/03/11



Tutorial — Tracking

7. Select the solid cylinder, press ‘escape’ and choose the distance which will be used to create the
vertices.

|E | Vertex generation X

4 Vertex generation setup
. Y Default vertex distance [m] 1,000

R e T

’Sz_aa :
N r X

e

3¢
§od e

s

8. Start drawing a member and take a look at the snapping points.

./rcnns

9. The snapping function chooses 100 snapping points from all the created vertices. If you need
more snapping points you can increase the value of vertices in the snapping settings.

v (0
Magnet Snapping Q:)
Tracking Guides _;" CD E
othe = (O
unegrid } OO
Detgrid ¢ (O ) =
Endpoints H;ﬁu " 0) ]
Midpoints [ Centers @ (5 )

intersections 3¢ (O ) ]

Normai & Tangent

Line divisions

{
Points on line '\_
Surfaceedges

@

Solid vertices
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