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Class summary

Class will cover Vehicle library and we will create new
articulated vehicles based on given data sheets,
Including rear-axle steering. We will add load to the trailer
for analysis purposes and as well as for animation. You
will also see how to import vehicle created in Autodesk
3dsMax to have rich vehicle library for animation. We will
cover repotring, an important part of the product. We will
also discuss roundabout design possibilities
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Key learning objectives

At the end of this class, you will be able to:
= Create a new vehicle based on a data sheet
= Analyze and report swept path with different load
= Animate a vehicle with a 3D load
= Create roundabout
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Basic Theory Behind Vehicle Tracking

1. The Ackerman principle:

Ackermann steering geometry is a geometric arrangement of linkages
In the steering of a car or other vehicle designed to solve the problem of
wheels on the inside and outside of a turn needing to trace out circles of
different radius. It was invented by the German carriage builder Georg
Lankensperger in Munich in 1817, then patented by his agent in
England, Rudolph Ackermann (1764-1834) in 1818 for horse-drawn
carriages. Erasmus Darwin_ may have a prior claim as the inventor
dating from 1758.

Source: Wikipedia
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Basic Theory Behind Vehicle Tracking

C7

entre of turning circle

Images credit: Wikipedia
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Basic Theory Behind Vehicle Tracking

2. "Spine” vehicles:

= A single effective steering angle
= A single effective front axle
= A single effective rear axle

= For multiple units the concept Is the same
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Basic Theory Behind Vehicle Tracking

2

3. The boring stuff... e frr e
...tells us that: ~ {7 " \tang " 2

6 = max steer angle of equivalent central wheel
R = min turning circle radius to outer wheel

- Wheelbase L = effective wheel base
. . T = wheel track

= Maximum Steering Angle

= Minimum Turning Radius

Applicable to zero thickness tyres

are the three major variables related to a vehicle’'s
turning capabilities
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AVT Unique Settings
V-

Settings AutoDrive
Arc

= System Settings
= Control global AVT settings for each installation

®; System Settings

&1 Drawing Settings

Export Vehicle Tracking Data

Import Vehicle Tracking Data

| DraWing Settings Purg.|e-"ul’ehir-:.leTra.ckiT1g| >
= Control AVT settings for the current drawing n  Settings

= EXxisting objects are not affected unless selected
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Vehicle Libraries

. —----5'\ US Design Vehicles
= Library 50 california
i Group L —EI___] CALTRANS 2006 (Imperial)

T + -8 BU5-40 - Bus Design Venhicle

= Vehicle | =-4"F CALEGAL-65 - California Design Vehicle (1 Ax..
. —a® CALEGAL-65 - California Design Vehicle (..

- gt CA LEGAL-65 - California Design Vehicle (...

+dﬂ CA LEGAL-65 - California Design Vehicle (2 Ax..

= Separate Vehicle Units

= A"Pool” is created for each open DWG and all vehicles
used are stored In the pool (within the DWG)

= l\. Pool for 02_Create Vehicle.dwg (Current) = .\ Pool for 02_Create Vehicle.dwg (Current)
+¢H Al 2015 +d!«'! AU 2015
.- 4" A|] 2015 with Rear steering +-- 4" AlJ 2015 with Rear steering
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Demonstration Topics

= Combining units (RV with 4WD)
= Creating vehicle based on Datasheet

* Rear Steering
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Combining units
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Create vehicle based on Datasheet

= Unit 1 — Tractor

AUTODESK UNIVERSITY 2015

Chassis Dimensions [mm]

WE Wheelbase 3000 3200 3600

A Overall Chassis Length 6727 6927 7327

D  Cenfire of rear axle to back of cab 2004 2204 2604

T  Theoretical Wheelbase 3685 3885 4285

Chassis Weights [kg]

Front Axle 5040 5055 5080

Rear Bogie 3915 30940 3965

Kerh Weight 89556 B995 9045

Turning Diameter [mm]

Turning Circle Diameter Kerb to Kerh 13000 13600 14500

Turning Circle Diameter Wall to Wall 14700 15300 16600

Plated Weights [kg] Plated Design
Gross Vehicle Weight 26000 29000
Gross Combination Weight 44000 44000
Front Axle 7100 8000
Rear Bogie 19000 21000
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Create vehicle based on Datasheet

*Dimensions:

= total length 213350 mm = coupling height o 1.180 mm
=2 front overhang - 1.400 mm == height of lowbed o 900 mm
= wheelbase ca. - 8200 mm = axle distance - 1.810 mm
=2 [ear overhang ca. o 3750 mm = Head stir radius (chamfered) o 1.638 mm

. = |length deepbed o 9250 mm o stir radius (truck) o 2300 mm
== coupling fill deepbed o 2700 mm =z total width o 2.550 mm

"Weights (technical):

pling 2 18.000 kg = own weight ca. (excl. options) o 7.800 kg
les 2 20.000 kg = [oading capacity 030200 kg
| weight 0 38.000 kg
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Rear Axles Steering

= There are a number of options
available in the Advanced Editor
for setting up the vehicle axles

= By default the axles will be fixed.

Ackerman or Tandem Bogies tend

to be the most commonly used.
Bogies are also used

= The Steering button Is where the

properties of the 2"d steered axles

can be defined

'2/!& AUTODESK UNIVERSITY 2015

Unit Details (Dims: m, deg, sec, km/h)
— e e £ L
Unit | RearAxles | Body/ Outlines | Couplings
Axle Group Details  {*=default valug)
Axle group type |Bcgie (common axle pivot) - | Guided
V| Axles identical |§Generic tired wheels P w | 2nd Ste v Steerin q
Uniform spacing 1.81 Wheel angle limited to 0
Pivot offset 0.905 Behind axle 1 Height * 2
Axles 1to 2 (Identical)
2805000
1.335750
Cuter face wheel track 255
Wheels peraxle 4 Wheels set At ends of axl v|
Tire diameter * 08325 | New... |
Tire width * 0255 Fixed Reverse v | Insert |
| Bemove |
Print ok || cancel || Help |
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Rear Axles Steering

= Steering linkage Is used as a fixed value ez =
to define how the rear axles turn —————T
= Afactor of 1 (Basis=Angles) means the —
rearmost axle turns ldegree for every
angle of articulation
= Therefore the cut-in point is midway =
between the Theoretical Rear Axle and e
the kingpinlcoupling point Forward and reverse 0.00 15.00 EWB

= EWB allows you to hard code the cut in | | o
point using distance from
kingpin/coupling point
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Rear Axles Steering - Override T o O

Maximum secondary steering angle 30

secondary lockto-lock time g

Close Help

L LT ! L wl [ R 08 3 i Ll
Clearance offzet
|| Turm onto bearing b ] ’ Fick alignment... ]

|| Override Rear Steering

bdinimum radius | 1III.EII:IEI| |InnerWheeI - |

-30 Wheel Angle 15k a0
A
L
Right Direction Left
|| Show Settings
Design speed forward 5.00 mph
Design speed reverse 250 mph
| Limit steering to percentage Fe
Limit steering to angle dedg
Limit aficulation to percentage %
Limit articulation to angle deg

|| Lirnit forweard turn rate (lock-to-lock time)

W] Limit reverse turn rate {lock-to-lock time) @Elﬁ

Lirnit turning far dynamic effects
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Rear Steering comparison

Fixed Axles Linked Steering Independent rear steering

V' AUTODESK UNIVERSITY 2015 {\ AUTODESK.
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User defined Body Outline (Load)

* Possibility to define Load

Body / Outli

i - A0 E
= L
B

ny |

m == T . ¢ T

Details

T

X0

Le

Frontra

Rearra

Unit |Reale}es Body [ Outlines | Couplings

Unit

Details (Dims: m, deg, sec, km/|

Unit |Realeles Body / Qutlines | Couplings

etals_Omsim deg seoknm |y

_laes

Body [ Outline List

[+--IE Body outline (plan)
[0 Body detail (plan)
- B Load outline (plan)
- F=% Load
éﬁl Motes
s Pantograph
12 Jet exhaust temperature contours
—JlZ Jet exhaust velocity contours
"0 Field of vision
- 2 Noise contour

Details
Type |Text « | |Offsetis the distance from the
Shape Datum to the beginning
X Offset 0 Y Offset 0 ofthe text measured positive
toward the back ofthe unit
Textheight 1 Rotation 0
Text AutodeskWing =

I 0K I l Cancel

AUTODESK UNIVERSITY 2015
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Analysis

= And create Report — Vehicle Tracking Properties

'set Envelope 2 |

Cross hatch in reverse

45 deg

Line type Weight

:[cumnmuous v | Default v |

:[cumnmuous v | Default v |

| Cancel | | Help
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User defined Vehicle Body Outline

= Convert RFA to DWG

= Model Trailer deck

= Create one Block containing Deck and Load

= Use 3D Block as Body Outline (side elevation)
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Excersise 4
User defined Body Outline - Animation

= Acad 2016 enables to reference Navisworks model
= Vehicle tracking will enable Animation within
aggregated model

[ i T - Autosesk AnoCAD Cvit 3D 2016 Corridor-03.dwg

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

LN 0. - _adsKANIMATE
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Enhancing the vehicle’s appearance

3D blocks can be added
to the vehicle In the
Advanced Vehicle Editor
to make the animations
more realistic

o
Unit Details (Dims: m, deg, sec, km/h)

| Unit l Front Axles l Rear Ades ! Steering \ Body / Outlines L'Couplings I
Body / Outline List

- {@@D Body outline (plan) -
@D Body detail {plan) [
@ Load outline {plan)
> Pantograph

- 'ﬂj Jet exhaust temperature contours

(@13 Jet exhaust velocity contours
200" Field of vision
2@ Noise contour
A8 Body outline {side elevation)

m

| - user User Defined 1 -
Details
3D Block [Batmobile v] Default values for height and
. ground clearance should only
TR 2| b s wth o cutn
ATRDetailedWhee! [The 3D animation block file
Mingzes e Ia sthiiess names are taken from the

BMW Z3 Coupe fsifeme directory as the library ——
Boeing 707-120 : =g
Boeing 707-320-420 -
l Boeing 717-200 @ |
Boeing 727-100 (—r—
Boeing 727-200 (S —
Boeing 747-100-200-300-400D
Boeing 747-400-400C-400F-400I| — |
Boeing 747-8F
— Boeing 747-81
y Boeing 757-200
| Punt Bosing 757-300 [ ok J[ Cancel J[ Heb
Boeing 767-200 )

!)/IQ AUTODESK UNIVERSITY 2015
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New 3D Presentation Vehicles — Subscription benefit

GROUF CAT CLASS TYFE

B || i | B A

Type text and click Search

& (»] (=] el |

MNarme e Witk [

- m 30 Presentation Vehicles

= Buses & Coaches
----- &% Single Deck Bus 2357
..... % IS Style School Bus 2438
- Cars
..... g*» BMW Z3 Coupe 1.740
..... g Fiat Palio 1620
..... 5% Ford Focus 2000 1.659
----- g Jeep Wrangler 2000 1.695
..... g Lamborghini Countach 2.000
..... G Mazda RiT 1,690 oo SR EE
----- W /W Beetle 1512 3.907 5.500
- Trucks
..... # Rigid Truck 2.31!
----- A" Truck Tractor + Flatbed Steerable ... 2830
..... ™ Truck Tractor + Flatbed Trailer 2831
----- A*™® Truck Tractor + Steered Trailer 283
..... F Truck Tractor + Trailer 283
..... M Volvo FH16 2.50¢
..... A" \oheo FH1G + Oil Tanker 2.50(
= Yans
..... ™ Panel Van 2,23

=) g
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User defined Presentation vehicles

= Export model from 3ds Max

= Create vehicle with correct
dimensions |

= Create Acad block
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Roundabout Design

= AutoCAD environment — 2D
= Civil 3D environment — 2D or 3D

~Units Corridor
-~ 5cale
- Surfaces || Create Alignments ¥ | Update Alignments
- Styles || Create Profiles Update Profiles
+-Paths _ _
=-Junctions Create Cormdor Update Corridor
m Use Simple Road Assembly Use Curb Baselines

.. Road Markings
J Require Existing Surface
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Roundabout Construction Elements

= Assemblies
C:\ProgramData\Autodesk\Vehicle Tracking 2016\Library\Assemblies\Civil3D2016

= Signs

C:\ProgramData\Autodesk\Venhicle Tracking 2016\Library\Signs
v .DWG
v JPG

v .INFO
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Roundabout Construction Elements

* Road Markings

C:\ProgramData\Autodesk\Vehicle Tracking 2016\Library\Linage

Drawing Settings control:
Provider

Styles (Layers)

!}/! AUTODESK UNIVERSITY 2015

—_—

5""Uﬂi’E5 Road Markings

Solution Provider [Vehicle Tracking

& Junctions
- Corridor
“- Road Markings

Drawing Style  (Dims: m, deqg, sec,

IWElLClL ight Colors for Dark Backgrounds| Base LayerName JTN#
Description

MNotes
Line Options Color Weight Layer Line type Line Typ.. HatchAn.. Hatchsp..
Analysis Dimensions o4& [T]{Custo.. Default CONTINUOUS 1.000 450 050
Head Up Display Values “o%  [[]Pend Default +HUD CONTINUOUS 1.000 450 050
Suspect ARCADY Values 0% JPent  Defaul CONTINUOUS 1000 450 0.50
Vehicle Conflict Path A . Pen3 Default CONSTRUCTION CONTINUOUS 1.000 450 0.50
Vehicle Conflict Tangent oA . Penb56 Default CONSTRUCTION CONTINUOUS 1.000 450 0.50
Adjusted Profile Layer MNfA I:I Pen4 0.00mm +ADJUSTEDPR... By Layer 1.000 MNfA INJA
Alignment Layer N/A @ Byla.. 000mm +ALIGNMENTS By Layer 1.000 NfA N/A
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Roundabout - Analysis

= Design Vehicle

Vehicles used for automatic Swept path analysis

© |

Design Vehicle (Dims: m, deg, sec, km/h)

Design vehicle
Mame
. Type
Junction Properties Junction1 (Dims: m, E, 55 EEE_ 5 W
T ————— e - % werall Wi .
1 ’@ General Design Vehicles Effective Frant Cvethang 0.0
@ Preferences
@ =-M Junction 1 Effectiva Rear Ovathang 0.0
3¢ Roundel .M/ WB-12 - Intermediate Semi-Trail
i . -12 - Intermediate Semi-Trailer * i
. - i Tractor Effective Wheelbase 0.0
@ Leg 1 Al!gnment §----WB-15-Intermediate Semi-Trailer *
@ Leg 2 - Alignment - - WB-19 - Interstate Semi-Trailer * Trailer Effective Wheelbase 0.0 s
@ Leg 3 - Alignment -
i @ d _g Effective Kingpin Offset 0.0
{-® Leg 4 - Alignment -
4@ Fastest Path Analysi Drawbar length 0.0
_ =+ Swept Path Analysi:
| ] Design Vehicles
)% ] ’ Cancel ] ’ Help ]
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Roundabout - Analysis

= Visibility Analysis

Sight distances

All generated automatically — must be toggled

Junction Properties Junction 1 (Dims: m, deg, sec, km/h)

4@ General

..4@ Preferences

--# Roundel

1-® Leg 1 - Alignment - (1) (East)
1@ Leg 2 - Alignment - (2) (NW)
7@ Leg 3 - Alignment - (1) (West)
7@ Leg 4 - Alignment - (2) (SE)
1-<¢> Fastest Path Analysis

- Swept Path Analysis

----- = ARCADY Analysis

----- E Head Up Display

-+= Visibility Analysis

i O ey Y o OO oy Y o Y oy O o

m AUTODESK UNIVERSITY 2015

Sightlines

=ta Juncion |

--|:| Circulatory Visibility on Roundabout
=-[1Leg 1- Alignment- (1) (East)

F-C1Leg 2 - Alignment - (2) (NW)
H-[1Leg 3 - Alignment- (1) (West)
--[1Leg 4 - Alignment- (2) (SE)

(|

1

----- [11. Stopping Sight Distance on Approach to Yield Line [Approach Stopping Sight

Roundabout =

d

$: 4 B P D

o Il I ) S8 A

o 4

Junctions
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Be heard! Provide AU session feedback.

= Via the Survey Stations, email or mobile device.
= AU 2016 passes awarded dally!

= Give your feedback after

S>>
each session. Y @greea L]
= Give instructors feedback /Sag /-
in real-time. V s/
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