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Background

The overall purpose of the modeling effort was to create
existing condition VISSIM models for the following corridors:

1. OR 217 (entire length from US 26 to I-5, including ramp
connections)

2. 1-5(1-405 toWilsonville Rd, including ramp connections)
3. 1-205 (1-84 to I-5, including ramp connections)

The first step in developing the VISSIM models for ODOT
was to utilize Portland Metro’s regional travel-demand VISUM
model. The basic approach for the integration is to use VISUM
to generate the base network, O-D matrices and routing that is
to be imported into VISSIM. The node and link numbers are
thus consistent across VISUM and VISSIM, making data
interchange an efficient process.

Project Limits

Corridor Boundary
* Freeways: Including two interchanges outside of study area.
» One intersection outside of the ramp terminal intersections.

Time Periods
e AM Peak Period — 4 hours, 6:00AM -10:00AM
e PM Peak Period — 5 hours, 2:00PM -7:00PM

Volume Data Interval
¢ 15-minute increments
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Regional Freeway Model

I-5 Corridor Model

prd ———2




VISUM Network Adjustment
Edit Link Shape

* Reshape links to better
match the background
image

* OneWay Links: Reshape it
along inner edge of the link

VISUM Network Adjustment

Split / Merge Links

e Split link to model lane adds and lane drops
» Merge unnecessary nodes

3 Lanes




VISUM Network Adjustment

Node

 Control Type: Uncontrolled, Two-way Stop, Two-way Yield,
All-way Stop, Signalized, Roundabout

Links
* Speed, Road Name, and Link Closure

* On-ramp speed must be adjusted to match up with mainline
speed (to eliminate merging behavior issue)

Turns
e TurnType and Closure/Restrictions

 AllTurnTypes on Freeway segments are set to “2. Straight”.
ANM Import sets Reduced Speed Area for Turn Types other
than “2. Straight”

VISUM Network Adjustment

Geometry

* Defined Lane Turns to determine connector setting in
VISSIM

e Turn Bays / Lane Add /Lane Drop
* LaneWidth, Crosswalks

» Center Island: Length, Width

e Channelized Turn Lane: Length

Signal Timing
* Assign Signal Group to each Movement




Model O-D Demand Development

O-D Matrix in Regional Demand
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Model O-D Demand Development

» VISUM’sTFlowFuzzy procedure has been used to estimate O-D’s
for the analysis year based on the regional VISUM model’s O-D

flows
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Developing Demand for Simulation

AM Peam Aggregate Analysis PM Peak Aggregate Analysis
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Developing Demand for Simulation
Peak Spreading Issue

Expand 2-hr Matrix to Multi-hour Matrix
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Developing Demand for Simulation
Time Series Demand Data

AM Time Series

PM Time Series

From Time | To Time 1-205 5 FromTime | ToTme | OR217 1-205 5
6:00:00 6:15:00 4.359168 | 4.196176 140000, | WAS00 | AAIGLY AN | 469072
et PR Teancii | CEaiE 141500 | 143000 | 487776 4832778 | 4.844766

1 14:30:00 | 144500 | 4.842606 | 5.108789 | 4.902149
£130:00 BA5:00 SR15788 | 6714730 144500 | 150000 | 5.016801 | 5.130925 | 5.123881
6:45:00 7:00:00 6.697186 | 6.874503 150000 | 15:15:00 | 4945614 | 4863122 | 5.167625
7:00:00 7:15:00 6.693219 | 6.877391 151500 | 153000 | 5147604 | 5060085 | 5.165149
7:15:00 7:30:00 7.34288 | 7.760931 15:30:00 | 154500 | 5366335 | 5153316 | 5.300969
7:30:00 | 7:45:00 7.728175 | 7.409999 1595900, | 160000 | 8096654 | 5.485068 15219276
HiA5i00 pep— Y T— 16:00:00 | 16:1500 | 5376868 | 5.181848 | 5.352594
i 161500 | 163000 | 5495684 | 5320225 | 5239799

8:00:00 8:15:00 6.505811 | 6.450492 16:30:00 | 164500 | 5424088 | 5428543 | 5.2363
8:15:00 8:30:00 6.202832 | 6.280486 16:45:00 | 17:00:00 | 5.257508 5.292068 5.276984
8:30:00 8:45:00 6.300577 | 6.292001 17:0000 | 171500 | 5346117 | 5.196717 | 5.219204
8:45:00 9:00:00 585765 | 6.113292 17:15:00 | 17:3000 | 5298107 | 5503193 | 5536999
9:00:00 9:15:00 5534631 | 553193 17:3000 | 174500 | 4943494 | 5414141 | 5173292
o Sa000 e —5e89 17:4500 | 18:0000 | 4900231 | 4976636 | 4.990583
T 18:00:00 | 181500 | 4.888696 | 4.62003 4601118
F36:00 24000 5785273 | 540421 18:15:00 | 18:3000 | 4.678242 | 44657 | 4614364
9:45:00 10:00:00 5.851251 | 532368 183000 | 184500 | 4454303 | 4335623 | 4.381182
18:45:00 19:00:00 | 4.212133 4.091488 3963036

Developing Demand for Simulation

Dynamic User Equilibrium (DUE) Assignment

 The time series data provided the necessary input for the dynamic

user equilibrium (DUE) assignment subsequently used for

generating the time dependent traffic demand input for
micro-simulation.

» DUE assignment generates the time-varying O-D path flows.
 VISUM stores all time-dependent path and link flows.

Time-Dependent Travel
mand
Capacity Variation
—_——

DUE Assignment
S — e P

Time-Varying O-D Path
Flow

—




Developing Demand for Simulation
* The paths generated have been visually inspected to eliminate
unrealistic O-D trips.

/
Developing Demand for Simulation
Evaluating and Adjusting O-D Matrix

Confirm Ramps with Visual Inspection of O-D
Significant Differences Data using Flow Bundle

} - ——

* O-D Matrix was then adjusted accordingly to reflect field

conditions




ANM Export/Import

ANM Export (VISUM) ANM Import (VISSIM)

ANM Export/Import

VISUM VISSIM




VISSIM Network Adjustment

Signal Control
« Signalized Intersections : Convert Signal Controller Type to RBC
» Ramp Meter : Convert Signal Controller Type to RBC

Vehicle Mix
* VISUM model generates generic “vehicles”

* VISSIM needs vehicles by type: car, bus, truck (small, medium,
large), SUV, etc.

 Use Vehicle Classification Counts for vehicle mix percentages
e Large trucks restricted from left lane in 3-lane freeway sections
* Modeled new vehicle fleets models for North America

Routing Decision

 Regional model may generate u-turns at interchanges (small
percentage of total)

» Manually revise routing (reasonableness check)

VISSIM Calibration

Measures (VISSIM vs. PORTAL)

* \olume Data: Peak 2-hour Ramp \Volume

* 15-minute Average Speed over Simulation Period
* Visual Check

Calibration Method
* Run each model 10 times and average the results
e Compare with Field Data

e Continue until the simulation results are within 10% of the
Count Data




Calibration Results

e 2- Hour RampVolume AM Peak :VISSIM vs Count Data

F5AMSouthbound | Count | Visum | VisSiM | Count | Count | visum
(7:00~5:00) Data | Demand | Volu v v .
visum | vissim | vissim
15 Mainiine 7169 7291 7210| a7%|  oe%| -11%
NEWeidierst. | on I a|  as - [ aax
84 off T 1393 1am9 B B
SEMorrisonst.__| Off 2290 223 - s
184 on 4893|4537 - [ aax
1205 off a0 3 E e
W Hood Ave. | Off 1609|1565 - e
1405 on| 78| 7892 75| oaw| 0a%| -os%
SWHood Ave. | On s en B | aex
W Bertha off | 75| 73| 7| oaw| 1sw| 2%
SWMultnomahBiva. | Off | 473|478 | ass| 1% | 32%| 43%
Swspring Gardenst. | Off | 332| 337|339 15%| 20%| 05%
SWTaylors FeryRd. | Off | 401  393|  3s0| 20%| 2% | 3%
SWCapitolwy. | On|  455|  460|  aso| 11%| 08%| 03%
owoabwrna, |0 1839 1833] 1p03| o[ a2ow| -rex
on| ass| aes| aes| 2% | 26| 4%
swourmoutnse, | O 52| 60| ees| o] dox| e
on| _a2| asa| sw| as%| 81| sa%
off | sa3| s2s| si| oax| 10%| oex
or217
on| 2874|2852 amse| -osx| 0e%| o
- off | 2832 2839| 2778| 02%| 1o%| 2%
MTT20.0%: on a8 | 409 36| 02%| 53%| s5%
Lower Boones Ferry | Off | 1865 | 1891 | 1874| 14%| os%| -09%
Rd. on| 1se8| uses| 16| -0a%| 30%| 3%
swabergsr O] 2052 2055 a0l omk| dex| -iex
on| 1616] 1617 18| o0a%| 07%| o7%
off | rem| 19w - D)
e on| - aam| sus| | - o
off | 282 2883 0a%| 2% | 28%
SWeBoonesFerryRd. |On| 340 33|  3a0| 03%| oa%| o0z%
on| _au| a1e| ao| 12%| asx| 3%
SWwisonvilerd. [ 10921 10921 1099f | 07| O07%
on| o8| 99| o0| -oo%| oz%| 1%
15 Mainiine 6992 7,087 - 4%

15 A Northbound Count | visum | VissM | count | count
(7:00-9:00) Data | Demand | Volume | vs. v
visum | vissim
15 Mainline 6763  6771| 6s83| oa%| -27%
NEWeidlerst.__| Off | aas| 100 - -
184 on | 2a0] 20: = ,
SEMorrisonst.__| On T ama| 27 - -
184 off | s766] se00 - -
SW Macadam Ave. | On T ss|  as » =
1405 Tof | -| aows| 3sms| -
SWMacadamAve. | Off | 72|  666| 54| -09%
SWCorbettAve. | OFf | 100| 194  206| 2%
SWTerwiligerBva._| On | 1,335 | 1327| 1317| -06%
on| 1610|1603 1620| 0%
SW Multnomah Bivd. -0 R R .
SWSpring Gardenst._| On | 573| 575  598|  03%
SWTaylorsFerryRd. | Off | 179 175|  107| -2%
SWCapitol Hwy. | On | 1020 1013 1,005| 0%
on| 11| 10e1| ius| 1%
sweaburaid. | oed el
westave 10" 200 2m6|  28a| 4%
off | sa6| sa3|  s25| os%
on| isa| 1s1| 1530 =
aad off 984 991 e8| o7%
oR217 off BRI 2 f
P on| 1073| 1083] 1084| os%| 27%
off | 1260| 1043 1198| -13%| -ao%
on| 1ses| 1se2| 15e2| oax| 0%
Ferry R,
off | _178| 1696| 1639| -13%| -a6%
on| 77| 7| 7 T aax
SWhybergst. | On | 2042| 2056| 199] o7%| 36%
off | _1729] 1717| 1e69| o7%| as%
on 3677|3606 - -
el off -] 2509] 2509 - -
on| sao| 57|  eis| 20w 0%
SWBoonesFerryRd. | On | 825|  819|  se0| -07%| a2%
off | 1e01| 1a9| 1a74| 13%| 19%
on| 1680|1705 1684| 1s%| os%
i off | 1255 107 154 oa%| 7%
15 Mainline 8135] 18| 8077| o03%| 0%

Calibration Results
e 2- Hour RampVolume PM Peak : VISSIM vs Count Data

15PMSouthbound | Count | VISUM | VISSIM | count | Count | visum 15 PM Northbound count | wisum | vissm | count | count | visum
(16:00~18:00) Data | Demand | Volume [ vs. . . (16:00-18:00) Data | Demand | Volume [ vs. vs. vs.

visum | vissim | vissim visum | vissim | vissim
5 Mainline 6438|6469 66|  05% |  20%|  15% 5 Mainline 5720 5569]  03% | 00| 26%
NEWeiderst. | on | se7| s = e NEWeidierst. | Off | 169|109 . a2%
184 off 20| 20m . o ) on 1401 1466 z a2
SEMorrisonSt.__| Off | 2306 2365 T os% SEMorrisonst| On | 2231 2255 2295|  11% |  4s%| 2%
80 on | ase1| ases 5 % 184 off BT : e
1405 off [ asis| s g T se% SW Macadam Ave. | On 9] 1am 2 s
SWHood Ave. | Off T 108 16 o 1405 off T 3% s e
1405 on| 727 o75| o109| 00w | es%| 6% SWMacadam Ave. | Off | 1.061| _1,081| 1052| 13%|  30%| 03%
SW Hood Ave. on S 137 132 - - 1.2% SW CorbettAve. | OFf 198 205 193 3s%| 20%| -07%
W Bertha off | 10| 1050] 978 T ee%| es% SWerwilgerbvd. | On | 784 772|  7s4| isw| 22%| 2s%
SW Multnomah Bivd. | Of 782| 74| 7a0| o1%| 54%| -4a% on| 97| 3sa| 3so| os%| es%| 1e%
SW Spring Garden St._| O 31| 30| 32| 03%| 55%| 5% S Mknomah 8. ['orr 7| 1 3 | oen
SW Taylors Ferry Rd. | Of 933 o3| sso| 02%| se%| 5% SWSpring Gardenst._| On | 243 239|  2a8| _2a%| % | 27%
SWopitolwy. | On| 44|  ads|  aso| ao0%| 3% | 25% SWTaylorsFerryRd. | Off | S61|  Se9| 53| 1% | 25%| 6%
wombarong, | O | 25| 2508 | 23| 0a%| aow| ren SWCapitolHwy. | On| 33|  615|  6l6| 28%| 3% | 02%
on| ass| 43| ass| iex| o3| 2% owrmve, O] 133 13u| 1as| oow| aew| aex
o N off | se2| ssa| s s i " lo| sss| ses| ss3| 2a%| 1a%| 1%
on| 1035 tows| 1002| 1ex| 3% st v on| 53| sam| s usw| am| 09%
ooty off | se2| s1a| as2| 18%| 1% off | 7e1| 7| 2| amw| as%|  20%
on| 87| sm05| s7e9| o 1w on| 2263 2175| 224 os%| am| 3e%
off | 1423 1420] 13%0| 02%| 2% tiiad off | 620 616] 64| oe%| 23%| 25%
Corman Or on| 1500] 1a86| 1s13| -09% o0o% OR217 off S am2| asa = 1w
Lower Boones Ferry | OFf | 1942 | _1903| _1,856] 0% | 4% Sumanie on| 1318 18| 1276| 22%| 4e%| 10%
Rd on| 2203 28| 2209] 3a%| 1% off | 1030 1060| 1064| 29%| 33%| o03%
off | 3053 3007| 2917| 05%| aa%| 6% on| 2202] 2170] 21| -1s%| 1o%| o0s%
SW Nrbers St on| 1896 | 1877| 1ea7| 10%|  27%|  37% Lower Boones FerrVRd. |-t 1127 | 2.3 2201| o03%|  3a%| 3%
off | 2482 asu | on| 2106 200] 28| -am%| am| sa%

i on [ ie3] 180 - 1% SWiybergSt. | On| 1644 1653| 1715] 0s%| 6% | 3%

off | 1A 1439| 1a02| 11%| %] 2s% Off | 1381 1358| 1366 17%| 25%| 06%

SW Boones Ferry Rd. | On 831 820 81| 3% 2%  o01% 1205 on S| 2| 2807 = = 12%
on| 94| o] om| osx| 1o%| 2% off | a0es| 31 3 [ ao%

Off | 1373 13| 1393| 11%| 1% | oax% on| 1536 | 14| 1507| oew| is%| 2%

SWWisonvileRd. ['on| 2218| 279| 2263| -18%| 20| 3% SWBoones FerryRd. | On | 1045 | 1,026 1070| -18%| 10%| a3
15 Mainine e upen 00% off | se2| ssi|  sea| %] 0% | 1s%

On| 14| 180 1ses| -1e%| -oe%| 25%

M off | 1402] 1378| 1425 ar%| 1e%|  34%

5 Mainiine 8as3| sa22| 80| o7%| 57%| -4




Calibration Results
» Speed AM Peak: VISSIM vs Portal Data

O e (i O DO ()
e e [ ] e | e [ae | e | o we | e | e | e | e | we | e | v | e | e | e | e | e | e | e | e
| e 1| amma | o5
T CTH ET T E D 5 = =
) T3 X1 GHESIE I o == =
= I ERENESED e 3 T oxl
- ERERETET BESENERE A EREHES
< B ‘et 563 [sa1] 518 o]0 [aaa] 30 il T
= B 537 [ see (533 51 [s0n Salmsl o 7y BTN B
m | 7:30] s93)sim|c13[524]503 562 ]|5448]511] 446 334 | 528|530 503
s T ET eI EREAENE PN BN CHETES
o) &5 [454] s [ ] 53 o T ) T i e BT
606|593 | 533 | 540 58.4 BEET] BT ET EELETT] EEFl BRI BT Y
o e [sna [ e [saa [ ars 570 sus [y [oua [t [y [ [saa [aar oy

[ BT P P )
4 [ 599 500 [sa9 ] 503
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wE
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573|552 [0 | 593|543 | 520 (435 se0 503 505
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Calibration Results
e Speed PM Peak: VISSIM vs Portal Data
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Conclusions

Network geometry, volume, and signal control coded and
maintained in single platform.

Detailed geometry coding saved time in latter steps.

Demand Development and adjustment could be completed
effectively in VISUM

Calibration results were within acceptable range

o Additional scenarios with different demand level can be
simulated with minimal effort

'
Questions ¢
Q
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