VISSIM Lab Solving a Freeway Bottleneck
CE 454: Urban Transportation Systérali 2009
Portland State University

For this lab you will use VISSHd microscopic, tirm&ep and behavibased simulation modeling softwaoe

analyze a bottleneck at the Interstate 5 and Interstate 205 southbound (SB). You should be aware that the purpos
this lab is not to teagtouto be an expert in VISSIM but give you exposure to the technigodingt calibrating,

and analyzing output from a simulation program. This exercise will necessarily be a shortened version of what you
would have to do if you were going to use the tool on an engineering project. It is probably more important that you
understand the building blocks of simulation presented in class rather than specific software. In practice, you will be
expected to understand what the software is actually doing not just il thee c &ag. b o x 6

Learning Objectives
V Be able to descriltiee basics of buildiregsimulatin model.
V Be able to describe why it is important to calibratkels
V Analyze output generated by the software in an appropriate manner

1 Exercise Description

We will look at the freewty-freeway directional memgfe -205southbound onto-b southboundlhe project

boundary will bbom the Tualatin Sherwoodttee merge of-b and 1205 SBNote that we are only looking at
southboundlirection. The traffic volume at the SB merge266lonto the-b mainline is sufficiemost (but not

all) days to create a bottleneck that persists both eBG&&H -5 ramp and onb itself. In your simulation (after

the warm up period) you should see queues fomtimg animation8ecause of the high quality aerial photographs
it is helpful to use Google Mapsaps.google.cgro view the study area. The geometry (primarily the number of
lanes and locations of merge pointsh f@rticular interest. We sugfghat you make notes on thxd@project

map about thgeometry of the southbound project linfiteere are two locations to note since they are little unusual
and key to getting the model correct and are shdsguinel.

The followings provideda scaled aerial photograph for creating the network Moaiffites during the peak period
anddistribution of traffic for routing purposesd ar8x10 maandoutThese data are contained in this lab
document and on the class web sitging VISSIM you will:

Create anodelof the existing conditions
Calibratehe network;
Obtain a measwef existing performance
Make a modification to the network that m{ghshould)mprove the interchangech as, but not limited
to:
0 adding more through lanes
0 adding a longer acceleration lane
V Compare selected measures of effectiveness for the two outcomes.

<<<<
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2 Getting Started

Below are some tigsu shoulknow before starting the lab:

e Draw links and connectors in the direction of travel

¢ Name each link that yoteate in a logical manggee labels of links shown in the following screen capture)
Lanes are numbered with 1 being the far right lane
Add oVehicle Inputso after all I inks and connect
Add ORout esoO6 af tlirksandconnectorave dr awn al |
Saveyour workperiodically

2.1 Set Up Project Files

Go to your N:drive and Labd ealblel afidi e®ectlbaty Z“aSSled oV
saved in tése workingdirectores You should createstifoldersme cal | ed oO0OBased6 and one
Fromthe class wetnlendar pagdownload the zip file, unzip iretmain diectory

2.2 VISSIM Interface

Open VISSIM 30 by going to Start All Programs > PTV_Vision > VISSIMIB.> VISSIM 510. The VISSIM
interface igenerallgtraightforwar@fter you figure out a few quirks of inputting.dasashown in the following
screen capturd] af network editing tools aoa the left menwEach icon refers to varionstwork editing
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capabilities (links, routes, traffic volumes, speed reduction areas, etc). Mousing over them tells you What they do.
menus across the top control the simulation inputsand seftiege | p i's 07?0.

| ¥I95IM 5.00-10 - i k...s Fall 08%lab'baseconditions' final wissim interstate 5.inp

These menu items control
the simulation settings and
file management

These are th@etwork
construction icons. These
can be toggled at any time.
This is pointing to the
network link connector icon

This area tells you what
VISSIM is expecting from
you nextfrom the mouse
or keyboard.

2.3 Change Units to English

e Change Units from Metric to English
e Go to View > Options > Language and Units
¢ Change all of the units to Englisid alick OK
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" Display Dptions x|

Netwu:urkl Traﬁ'lc:l Cc:lu:ursl 3D Llanguage & Units |

Language: I Englizh j
Unhits: Distance: Iﬂ vl
i hi

Speed: Imph 'l

Acceleratian: Im VI

014 I Cancel |

4

2.4 Import Background Image
A quick way to construct a networtoigraw over the top of an aerial photograph. To do this

e Bring inthebackground malpy selecting from the main meviiew > Background > Edit

Wiesy | Base Data  Traffic  Signal Control  Evaluation  Simulation P
Options... i hd
Certer Line Chrl+m,
20 Mode Crl+D
Network Elements...

Show Metwork Elements Ctrl+M

| Background 3 Il -

| Ediit...
Show Background Cirl+B
Parameters. .

Status Bar 3
Load Settings...
Save Settings...

e Click Load¢é an dile@5205.bnmptom matiok ypu downloated from the class web

2.5 Setting the Scale

The background map has to be scaled to get accuratedesillits/ou would know the actual scale of the drawing

but for our purpose we willjusteae |l e of f of two points where the dista
good enough for this exercide.thisexamplave have used Google midpsfind thedistance from the overhead

sign gantrgouth of thelTualatin Sherwodidyberg interchange overpasstheSagert Streeverpass as shown in

the following screen captufide distance 1206.93eet.

L 1f you want to get your own measuremaésit, Boogle Maps: maps.google.com andarlitike My Mapdink,
then choose thBistance Measurement Tool
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To add the scale to VISSIM|ect View, Background, Edit then Click on Scale. Using thdortiierfollowing:

e The image willdreally small in the bottom left corner. Hold the scroll on your mouse to navigate around.
Scrolling up will zoom in. Scrolling down will zoom out.

e You will see a ruler. Find the same two points as in Google Maps.
e Find starting pointhen tick and holdeft mouse button

e Drag ruler to the second point

e Release left mouse button

e Enter distance in feet, click OK.

&Itﬁs a g o gaorfiledowkai Iteo s aS%a&ve As > in the o0Based f ol

3 Creating the Network

Creating the network involves adding lamidsconnectors to bd the roadway being modeled. The network will also
identify the routing options for drivers. Later, you witlify driver behavior such as lane changes, headway,
acceleration, and deceleration.

&Always draw Links and Connectorthandirection of travel.

3.1 CreatingLinks

Click in the toolbar on the Links and Connectorsn Start from the north and work your way down the
network (in the direction of travel). Drawing a link is siomgle you get the hang obitt it involves I and right

mouse click8e sure to watch the status bar for a clue on what VISSIM is expectiivg mékishow you first how
to drawstraight linksthenwe show you how to change alignment in the nextlst@pdraw the first link of3
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from the top to just before thiualatin Sherwood enamp Note we are going to ignore therafifnp at this location
since it does donodhodrawaflirkct our bottl eneck area.

e Place cursor over starting pdortthe link (shown as 1 on the 8x10
e Clickright mouse button and hold
e Drag cursor to approximately the point whé&r@md the Tualatin Sherwoodramp intersedshown as 2

on the8x1Q
¢ Release right mouse buttafter which this window will appear:
1o/ x|

M. I 1 Mame: Ilr'rterstates
Mo. of Lanes: I 3 =Wl Ry Rl 7 Freeway (free lane selection)
Lirik Lernigth: a765 144 ft Display type: |1 : Foad surface gray j

Lanes | Dizplay | Crther I

Chahge Direction |
Lane wicth: I 12.00 ft

’ ) Generate opposite
Warious Lane Widths... | direction

| Mo. of Lanes: |1_

Mo Lane Change. .. |

Lane Closure...

(o174 I Cancel |

4
Your oOLink Lengt hddddtisHownakoeer y from the 3765.
Youshould name the link in a systematic manner.

For the options, Seldgehavior type
0 2 Freeway (free lane selection).
0 The numberoflanges3( r e member wedre only |l ooking at th
o0 Lane width =12 ft
0 All other defaultare good.
Click OKand the link information is saved.

3.2 Add Lane Markings
Lane markings are an easy way to see the number of lanes on your link segments. They are also an aesthetic way
ensure your links line up evenly. To make lane markings visitdefiptiowtng:

e Go to View > Options >Network
e In oLane marking (width)d6 change the number to
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B° Display Options g

Netaork |Tramc: | Colors | 3D | Langusge & Units |

@ Mormal

() Center Line

) Invisible

[] Display Compass

Lane marking (width): 1 pxels

Minimum lane width: 0 pixels

ok ][ camce |
“:4

3.3 Adding the first on-ramp

At the TualatirSherwood omamp, create a link such tit@aimost connects te3 butleave a small gap shown in
the following figureMake sure that the twoks do not meet, but come cloBefore we aanect the two links, we
will first construct the next downstream.[irtken jointhe 3 linksvith 2 connectos.

& Links are connectéd one another by connectors

3.4 Changing the alignment of a link
Not all links will be perfectly straight. The@amp you just drehas some curvature toRbrtunately it is easy to
adjust the links so that they align withggmmetry on thaeriaphotographTo add curvature to a link, do the
following:
e Double click on link to be edited
¢ Single right click anywhere on the link where you want to shift the alignment. A vertex will appear. Now left
click on the node and drag the new node to createea cu
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¢ Repeat by right clickiagain to éd moreverticesas necessary

3.5 Adding the next downstream link

Create the next3 mainline link south (below) theramp and5 link already creatadopefully you noticed in your
inspection of the geometry thiais section haglanes For the other optionsekect all of the same optiassin3.1

3.6 Connectors

&This is a very important step in building a network in VISSIM. Links need to be connected to other links. It is
not sufficient to place one link on top of another link in order for vehicles to continue on the other link. Instead, a
connector needs to besated to connect the two links. We will be able to assign properties to these connectors. For

computational reasons, it is best to keep connectors as short asussitmnnectors guide the paths of vehicles
and other simulation properties.

&It is important to remember that all connectors are drawn in the direction of travel.

e Tocreate @aonnectoyclick on the Links and Connectors IE . You will creatéwo connectors, one for
the onrampto the downstream link and one for the mainline to the deamstink.

e Start by lickingon the ramp

¢ Inthe same way you made a link, draw a connector from the ramp to theimtiglisieection of travel

e A dialog box will appedranes are numbered witheing the righinost lane. To make the connector work,

you need to indicate thew thevehiclegrom the rampenter in to the downstream lirtdearly dne 1
connects with lane 1
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Ma.: 10000 Marme: IT.SherwnDd On-Ramp

Behawior Type: |3: Freeway free lane SElEj

Display Type: |1 : Road surface gray j

— framlink: —————— 1 tolink:
Mo 4 Mo L
At 3372631t At 13626 ft

[+ Spline: # Poirts: IE

Lane Change | Ciizplay | Cryn. Azsignment | Cther |

Lane Closure. . |

Route

Ernergency Stop: I 16.4 i back
Lane change: I G562 ft hack

Desired Direction

= a " Right = Left

| Ok I Cancel

. & Repeat for the mainlicennectorNoticethat you connect lanes 1,2,3 on the upstream link to lanes
2,3,4 on the downstredimk.

e For this connector all defaults are adeqiégavill come back to changing ad#vervalues later.
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=

Mo 10001 Mame: |

Behawviar Type: |3: Freewsay [free lane SElEj

Display Type: |1 : Road surface gray j

— from link: ————— 1 tolink:
M. ] M. a
A 335.802 ft A 232261

v Spline: # Pairts: |2

Lane Change | Cizplay | Cryn. Azsignment | Cther |

Lahe Closure... |

Route

Ernergency Stop: I 164 ft back
Lane change: I G562 fi hack

Desired Direction
Lo " Right ' Left

0]4 I Cancel

Repeat this process of building link and connectors to create the ngéeetids 3.7, 3.8, and 3l guide you
through some of the moreroplicated parts of the network.

3.7 First Exit Ramp
The first exit ramp (diverge section) frén3IB is the-P05 NB exit ramp. The construction of these links will be

similar to a merge area but opposite.
e Extend the 4ane section to just a point jbefore the exit ramghown as point 3 on the 8x10
e Construct the links for the diverge area as shown in the screenshot below.
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These links wiI be connected with connectors. To do this:
o Draw the first connector from thélmainline to the205 NB offramp. Notice that lanes 1 and 2 fro |
connect to the-R05 offramp.

MName: |-55B to I-205NB

Behavior Type: | 2: Freeway (free lane sel +
Display Type: | 1: Road surface gray v

to link:
No.: 10
AL 8874 ft

Lane 1
Lane 2

[7] Splne #Points: 2

Lane Change | Dispiay | Dyn. Assignment | otmer |

[ Lane Closure. ] [ No Lane Change. ]

Route

164 ft back

Emergency Stop:

6562 ft back

Lane change:

Desired Direction

© Right @ Lett

(ok ][ canen |

@ A

e Repeat for building the connector from tefdurlane section to the through link.
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& Connector .L

No.: 10008 MName: |nterstate & SB Through

Behavior Type: | 2: Freeway (free lane seb =
Display Type: | 1: Read surface gray .

from link: to link:

Mo. ] No.: 11
Ab 311.845 1t At 14.108 ft

Lane 2 - Lane 1

Lane 3 (] Lane 2

Lane 4 A Lane 3

Spline: # Points: 2
Lane Change | Display | Dyn. Assignment | Otner |
[ Lane Clesure... ] [ No Lane Change... ]
Route
Emergency Stop: 16.4 ft back
Lane change 6562 ft back
Desired Direction
@A (©) Right O Left
[ ox |

rom your inspection of the lane gometry on Google Maps, you should see that Lane 2 is a througéinghovement
an exit movement. Notice how in the above image, lanes 2,8pandct to lanes 1,2, and 3.

Continue to draw the network.

3.8 Lane Drop
You may hve noticeétom your inspection on Google Mdpat the 205 SB ramp goes from 2 lanes to 1 lane
before merging with3SB This is a lane drop. To construct the lane drop:

e Draw the Aane section up until the lane dabjpoint 4 on the 8x10.
e Draw thel-lane section.
e |t should look like the image below.
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e Connect them with a connector.

e The following screen appeatrs.
e Makesur e t hat oOLane 206 of the two | ane section co
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