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Personal introduction

Dr. Matjaz Sraml

Matjaz Sraml redovit je profesor i prodekan za medunarodnudjelatnostna Gradevinskom fakultetu
Sveucilista u Mariboru (FGPA UM). Istrazivacki i pedagoski djeluje na podrucju prometnog
inZenjerstva. Deset godina (1995.-2005.) bio je zaposlen na Strojarskom fakultetu Sveucilista u
Mariboru,gdje je 2001. i doktorirao. Istrazivacki se bavio prije svega primjenom numerickih
simulacijskih metoda na strukturne analize tehnickih sustava i uredaja s primjenom metode
konacnih elemenata (MKE) i diskretnih simulacija toka materijala. Od 2006. godine zaposlen je na

FGPA UM gdje se bavi prometnom sigurnoscu i diskretnim numerickimsimulacijama prometnih

tokova, s naglaskom na mikrosimulacije u prometnom inZenjerstvu. (Su)autor je 40 izvornih
znanstvenih clanaka i nositel] predmeta s podrucja vozila, prometne sigurnosti i simulacija u
prometu. Gostujuci je profesor na SveuciliSta u Hasseltu i SveucilisSta u Novom Sadu te clan

medunarodnog drustva za prometnu sigurnost ICTCT.
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Do we need simulation? MOTIVACIJA
 |f, how to use it? KAKO PRISTUPITI?
 Case study. PRIMERI IZ PRAKSE

» Conclusion. ZAKLJUCCI



Motivacija “

Traffic jams due to:
- Accidents

- Work zones

- Not using PT

- Mentality of drivers
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Kako pristupiti?

General approach

|

parameters

inputs -
T inputs
. Similarity P
of inputs
d
)
E—» System Similarit
. imilarity
5 (real problem) /of structures| VOPEL
o
MODELING >
Similarity outputs

outputs Of outputs

SIMULATION>

(COMPUTER)
SIMULATIONS




Kako pristupiti?

Models
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Kako pristupiti? “

Microsimulation is the dynamic and stochastic modeling
of individual vehicle movements,within a system of
transportation facilities.
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Priority rules

LC/GAM

CFM
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Kako pristupiti? / Why modelling?

»Iraffic engineers often compare traffic to a fluid,
assuming that a certain volume must flow through
the road system: q=Kk-u
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Kako pristupiti? / Why modelling?

...urban traffic may be more comparable to a gas
that expands to fill available space
(kinetic theory of gases)...
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Kako pristupiti? / Why modelling?

» Capacity analysis

» Planning new routes

» Reconstruction of routes

» Managing traffic

> ,What if* scenarios

» Safety analysis (SSAM)

» Environmental impacts analysis

» Pedestrians, cyclists, ...

» The movement of groups of people
> etc.
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Managing urban traffic: Case study 1

On-line response dynamic traffic
management system in urban areas

Micro-meso approach

More in Master thesis:


https://dk.um.si/Dokument.php?id=83624
https://dk.um.si/Dokument.php?id=83624

Managing urban traffic: Case study 1

Flowchart of the research

On-line response system of traffic management

in urban areas
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Managing urban traffic: Case study 1

3D network




Managing urban traffic: Case study 1

Scenarios




Managing urban traffic: Case study 1

Observed network

the number of links - sections: 629,
the total length of sections: 32 km,
the total length of traffic lanes: 38 km,
the number of nodes - intersections: 119
SSN number of intersections: 15
number of centroids: 94




Managing urban traffic: Case study 1

Results for the network

Scenario 1 Scenario 2
Microscopic simulation DN DM

Scenario 3 Scenario 2 Scenario 3 Evaluation of
DS DM DS scenarious DS/DM

by the method of
. . Stand. Stand. Stand. Stand. Stand.
dynamic loading Sum ) Sum ) Sum . Sum Sum Share (%)
deviat. deviat. deviation deviation deviation

Delay Time (s/km) 63,36 48,07 | 102,9 | 124,7 | 88,17 94,27 102,97 124,70 88,17 94,27 -14,37 DS<DM
Density (veh/km) 6,60 - 8,77 - 8,16 - 8,77 = 8,16 e -6,96 DS<DM
Flow (veh/h) 7610 - 7417 - 7582 - 7417 S 7582 S 2,22 DS>DM
Mean Queue Length (veh) 134,59 - 225,9 - 195,47 - 225,94 - 195,47 - -13,49 DS<DM
Speed (km/h) 30,59 9.93 27,6 11,76 | 28,32 11,36 27,65 11,76 28,32 11,36 2,42 DS>DM
Stop Time (s/km) 51,02 46.74 | 886 | 120,31 | 72,81 91,02 88,68 120,31 72,81 91,02 -17,90 DS<DM
Total Di Travell

otal Distance Travelled 8647 ] c817 ] 5840 ] 5818 - 8840,29 - 51,05 | DS>DM
(km)
Total Travel Time (h) 324,9 - 421,6 - 404,3 - 421,55 - 404,25 - -4,10 DS<DM
Travel Time (s/km) 131,98 48,2 171,6 | 124,4 | 157,06 94,18 171,57 124,44 157,06 94,18 -8,46 DS<DM
Vehicles Waiting to Enter

1 - 7 - 1 - 7 - 1 - -85,71 DS<DM

(veh)




Managing urban traffic: Case study 1

Scenario 1 - DN Scenario 2- DM Scenario 3 -DS
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Managing urban traffic: Case study 1

« 3D video (15.50-15.51)
Scenarij 1 - DN Scenarij 2 - DM Scenarij 3 - DS

2D video (15.00-16.00)



Scenarij 1: DN “

23



Scenarij 1: DM “
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Managing urban traffic: Case study 2

Microsimulation of traffic flows -
the city centre of Maribor

Micro-meso approach

More in Master thesis:


https://dk.um.si/Dokument.php?id=119266
https://dk.um.si/Dokument.php?id=119266
https://dk.um.si/Dokument.php?id=119266

Managing urban traffic: Case study 2
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Managing urban traffic: Case study 2
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Managing urban traffic: Case study 2
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Managing motorway traffic: Case study 3

Traffic flows at worksites on
motorway

Micro approach

Research project



Managing motorway traffic: Case study 3

Infrastructure characteristics:

Basic Motorway Segment: four
lane motorway in length of 24
km.

Type of work zone: alternately
2+1 lanes.

Speed limit: successive reduction
from 130 km/h to 60 km/h.

Motorway segment: RAVBARKOMANDA AC

Vehicles Queue length Vehicles

Direction Direction
Time KP km -> KP |km -> LJ LJ Regime
6:00 534 0 0 441 1 lane KP
7:00 978 1 0 1.050
8:00 | 1.222 2 0 1.221
9:.00| 1.312 3 0 1.205
10:00| 1.296 6 1 1.312 Change
11:00| 1.164 6 3 1.492 |1lane LJ
12:00| 1.152 6 6 1.326
13:00| 1.337 3 8 904
14:00| 1.605 0 17 807
15:00| 1.648 1 18 892 Change
16:00| 1.204 3 18 828
17:00] 1.258 7 20 1.655 |1 lane KP



http://www.google.si/imgres?imgurl=http://images.24ur.com/media/images/600xX/Aug2013/61273924.jpg?d41d&imgrefurl=http://24ur.com/ext/novice/slovenija/dars-letos-opaza-vec-pokvarjenih-vozil-na-smrtno-nevarnih-odstavnih-pasovih.html&h=450&w=600&tbnid=SsQqrtHN_CFMhM:&zoom=1&docid=ByuF2-Sd_KybwM&hl=en-SI&ei=xqVbVLClN9H1iQLF6IHICg&tbm=isch&ved=0CCsQMygNMA0&iact=rc&uact=3&dur=1172&page=1&start=0&ndsp=16
http://www.google.si/imgres?imgurl=http://psn.sdn.si/sn/img/s975x650/14/220/635430893751254456_odstavni_pas.jpg&imgrefurl=http://www.siol.net/avtomoto/novice/2014/08/prenosni_radarji_avtocesta.aspx&h=650&w=975&tbnid=nAeNDHsnXWM2TM:&zoom=1&docid=mCe0O6P4lNoaPM&hl=en-SI&ei=13tcVKXIIZTsaNTCgng&tbm=isch&ved=0CCoQMygMMAw&iact=rc&uact=3&dur=698&page=1&start=0&ndsp=17

Managing motorway traffic: Case study 3

* 2014
LJ — KP: 21190
KP —-LJ: 21223




Managing motorway traffic: Case study 3

Comparison- direction LJ
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Managing motorway traffic: Case study 3

Main goals:

Prediction of queues at worksites

Managing of worksites

- LoS of motorway

Forecast traffic/delays at further worksites



Managing motorway traffic: Case study 3

Animation



novejsa verzija sim unec.avi

Managing motorway traffic: Case study 4

Traffic safety prediction using microsimulation
methods - implementation at motorway
Intersections

Micro approach

More in Master thesis:


https://dk.um.si/Dokument.php?id=59917
https://dk.um.si/Dokument.php?id=59917

Managing motorway traffic: Case study 4

Main goals (and hypothesis):

- Is it possible to predict traffic safety with simulation
methods?

- Influence of road geometric design elements on
highway safety

- Relation between traffic volumen and traffic safety?

- Can we use simulation methods for Road Safety
Imapct Assessment (RSIA)?




Managing motorway traffic: Case study 4

Modelling approach

Project Scope

 Capacity Analysis
* Emissions
» Traffic safety

Data Export

e Analysis of traffic safety

Data Collection

e Base maps
e Traffic volumes
¢ Field observation

Results

¢ Final Report

e Presentation (3D
animation)

Model development

 |Input data

e Calibration and
Validation

Alternatives

e Traffic forecast
* Design Alternatives




Managing motorway traffic: Case study 4

Analysis

- ldentification of typical motorway intersection.

- Data collection (traffic volumes, base maps,
statistics etc.).

Microsimulation model development.

Prediction of traffic safety.
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Managing motorway traffic: Case study 4

Surrogate safety assessment model (SSAM)

the mind of movement
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Managing motorway traffic: Case study 4

SSAM results
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Managing motorway traffic: Case study 4

Currently...
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Managing motorway traffic: Case study 4

Proposed...
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Managing motorway traffic: Case study 4

SSAM results
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SSAM results
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Comparison of the results

PRIMERJAVA KONFLIKTOV PRIMERJAVA CASOV TTCIN PET
350
300 e 1,6
1,4
E 250 2
= 200
. 1
2 150 0 0,8
3 ]
wn 100 0,6
0,4
50
0,2
0 0
Skupaj KriZanje Nalet Menjava
pasu — TTC PET
m Obstojete 304,6 46,4 232,8 25,4 B Obstojece 0,69 1,51
m Rekonstrukcija 318,7 52,9 201,1 64,7 B Rekonstrukcija 0,49 1,04




Conclusion / Zakljucci '

Modelling of traffic flows:

» (Modern) Approach to traffic optimization (capacity, safety,
ecology, planning, managing, maintenance,... animation)

» Different commercial tools (basics: mathematics and
traffic technique)

» More than one simulation (due to stohastic nature of SM)

» Engineering approach (first step, comparison of the
results)

» Calibration, validation...



Conclusion / Zakljucci '

Urban mobility:

» (Microscopic) traffic modelling useful approach to optimise urban mobility

» Probably the most advanced area of application of microsimulation in urban
models is ,travel modelling®

» Activity-based travel models

» Why and how?
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>Surrogate safety conflict measures.
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Consider dimensional analysis.

Parameter Units
Flow q vehicles/time #/t
Frequency buses/time #it
Headway h time/vehicle t/#
Density Kk vehicles/distance #/x
Spacing S distance/vehicle x/#
Speed Vv distance/time x/t
Pace p time/distance t/x

54



Naslov

Traffic Flow Theory |

5 minute observations
Density vs Volume 5,817 data points
Speed as Color
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https://www.youtube.com/watch?v=vJG44iy5dGE
https://www.youtube.com/watch?v=vJG44iy5dGE

Conclusions

= We discussed the basic traffic flow measurements
based on the premise that you can go out into the field
and take simple measurements.

= We then emphasized the importance of paying
attention to the units of these measures.

* Dimensional analysis was then used to derive the
fundamental theory of traffic flow.

= We looked at a diagram illustrating the theory.

* Finally we compared the theory to real measured “big
data” from a freeway.
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Links

B
(Braess Paradox)

57


https://www.youtube.com/watch?v=RfZvKUY3WvQ
https://www.youtube.com/watch?v=RfZvKUY3WvQ
https://www.youtube.com/watch?v=RfZvKUY3WvQ

