Simulating Trucks in CORSIM

.#\ﬁ“Esoq

ek

B% Minnesota Department of Transportation
j September 13, 2004



Simulating Trucks in CORSIM

Table of Contents
1.0 OVEI VICW.uuueiiiirrieisnnenssnnecsssnecsssnecsssnecssssesssssesssssessssssssssesssssessssssssssssssssssssssssssssssssssassssssssssss 3
2.0 Acquiring Truck Count INformation...........ecceiencseicsseicssnncsseicsssescssssscssssesssssessssseses 5
3.0 Data ASSEIMDLY ..cuuueiiiiiiirniiinisnnnicsisssnnicssssnnecssssnssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 7
3.1 Example where passenger vehicle column is all Zeros .........ccceeecvveeeciieecciie e, 7
3.2 Example where passenger vehicle column is filled in.........ccoceveeniniiniiniiicnicnens 9
4.0 Calculating TrucCK PercCents .....c.icceeeiveeccssnncssssnessssncsssncssssnessssscsssssssssssssssssssssessssssses 12
4.1 Example of blank passenger vehicle column continued............coceveevinieniineniiennnn. 12
4.2 Continuation the passenger vehicles counted example...........ccceeeeveercieencieencieeennnnn. 14
5.0 Coding CORSIM with truck percentages ......cccceceeeescsnnrecssssnnrecsssnsssssssssssesssssssssssnssns 16
5.1 Coding into CORSIM using the *.tn0 file ........cccoveeriiieiiiieiieeeeee e 16
5.2 Coding into CORSIM using the *.trf file..........cccovieiiieniiiiiiieee e 17
6.0 Calculating Fleet Composition 18
7.0 Inserting Fleet Composition into CORSIM .........uciiivivvuniiciisnnrccsssnsscsssssssssssssssessssnnns 21
7.1 Coding FRESIM network for fleet SplitS.......cccevciieeiiieeiiieeieeeieeeeeecee e 21
7.2 Coding NETSIM network for fleet SpIits ........ccceevieriieiieriiiieeiieeeeeeee e 22
8.0 Submittal REQUIFEMENTS ......cccvverervreresssnncsssrncsssnncssnicssasncssssssssssssssssesssssessssssssssessssssssns 24
Figures
Figure 1: Data flow dia@ram ........cccueeiuieiiiiiiieiie ettt ettt et st e e et e snbeennee e 4
Figure 2: Sit€ LoCAtioN MaPS......cccuiieiiieiiiieeiie et ete et tee e te e e ssteeessaeeenseeesaeesnsaeesnseeennnes 5
Figure 3: Sample EMail .......ccooooiiiiiiiiiieie ettt et 6
Figure 4: Classification Sit€ data.........c.cccecueeiiiieiiiie ettt e e e e et eeerae e s e e enns 7
Figure 5: Diagram of detectors on TH-169 at [-494 ..........ccooiiiiiiiiiiiieeee e 9
Figure 6: Data EXtract Data ........cccoeevoiiiiiiiiiciie ettt e e e e e saee e e e e s 9
Figure 7: Classification site data with passenger vehicle count ............cocceevieriiienieecienieeieeen. 11
Figure 8: Truck percent calCulations............cocuiiiiiieiiiiiciiie e 12
Figure 9: Truck percent calculations with passenger vehicles known...........cccccecevveneiiinienenne. 14
Figure 10: TSIS screen used to enter truck percentages ........ccveeevveeecueeeriieeenieeenieeenreeeeeeesvneens 16
Figure 11: Record type 50 used to enter truck percentages.........cceecueereeeieenieeiieenieeiienie e 17
Figure 12: Heavy VEhiCle TYPES ...ueeiiiiieiiieeiie ettt e eenaeesnae e 19
Figure 13: Table of vehicle type deSCriptions...........c.eevveeiieriieiiierie ettt 21



1.0 Overview

Truck operations have a profound impact on traffic operations according to the Highway
Capacity Manual:

Heavy vehicles adversely affect traffic in two ways: they are larger than passenger cars
and occupy more roadway space; and they have poorer operating capabilities than
passenger cars, particularly with respect to acceleration, deceleration, and the ability to
maintain speed on upgrades. The second impact is more critical. The inability of heavy
vehicles to keep pace with passenger cars in many situations creates large gaps in the
traffic stream, which are difficult to fill by passing maneuvers. The resulting
inefficiencies in the use of roadway space cannot be completely overcome. (HCM2000,
2-4&2-5)

Heavy vehicles affect CORSIM in the same ways; therefore, accurately representing the truck
percentages and fleet composition (i.e. mix of single unit trucks, medium semis, heavy semis and
double trailer trucks) is essential for credible analysis using CORSIM. The purpose of this
manual is to provide the procedure for incorporating truck percentages and fleet composition
information into the CORSIM model.

Fri Sep 10 150406 2004
A N —

Traffic without Trucks consists of a Fri Sep 10 15.00:27 2004
steady traffic stream with close T ——
headway

Traffic with Trucks consists of large gaps in
the traffic stream



Truck data is used in two CORSIM inputs: truck percentage and fleet composition. Figure 1
illustrates the data sources used to compute the truck percentages and fleet composition.

Figure 1: Data flow diagram

Data Source CORSIM Inputs
Truck Percentages at each entry link
for:
> e Arterials
e Freeways
Truck Count Data: See Sections: IV & V

See Section I1 S

Fleet Composition:
e Arterials
e Freeways

See Sections: VI & VII




2.0 Acquiring Truck Count Information

Mn/DOT’s Office of Transportation Data and Analysis manages vehicle classification sites
throughout Minnesota. These counts are collected either manually, or by tubes, which count the
numbers and types of vehicles on the roadway. These sites are located on major highways. Maps
of these site locations are available for both the Metro region and outstate Minnesota. Below are
the maps are for viewing in *.pdf format at: http://www.dot.state.mn.us/tda/html/traffic.html

Figure 2: Site Location Maps
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Steps for Requesting truck information:

1) Access the Mn/DOT website: http://www.dot.state.mn.us/tda/html/traffic.html and
determine the data collection site(s) that most closely represent the project area. The
number of site will increase with the size of the model and the characteristic of the

roadway under consideration.
2) Assemble a list of the ID numbers from the maps for each site needed.

3) Submit a data request via e-mailed to the Mn/DOT Office of Transportation Data &

Analysis. The current contact is listed at http://www.dot.state.mn.us/tda/html/traffic.html

Figure 3: Sample Email

Make sure that you indicate within the e-mail that the truck information is going to be
used for operational modeling. Have the requester provide a brief description of the

construction limits. The requester should also check with the Office of Transportation &

Data Analysis unit to verify that the sites collected accurately represent this area. They
may be aware of some problems with the site or additional data collection that has

occurred that’s not currently available on the website.

Fram:
Ta:

Subject:

Message:

I cc: |

|Mark Levenson BC: |

|'u'ehin:|e classificakion infarmakion

Mark,

1 am computer simulating the 169 corridar ak I-494 and need ko obtain the latest data
collection For the sites listed below, I need them in a Format where I can view each hourly
counts for each bype of vehicle over the entire 16 or 24 hour colleckion period,

Sikes:
5853
Ti17
Fa0g
§a72

Thank, »wou For waur help,

pit

Send

X

Cancel

2]

Address

4

Attach

The email should include construction limits, proposed list of data collection sites, the
application the data will be used for and needs to explain that the information needed is
the hourly counts of each separate type of vehicle. Without including this information,
the format you receive may only have summarized information used for a different

analysis.




3.0 Data Assembly

The vehicle classification site information will be transmitted in the form of a Word, Excel or
text document, and includes both directions of traffic (i.e. both northbound and southbound). The
data in the Word or text document can be copied and pasted into an Excel spreadsheet. Doing
this step will save time and minimize the likelihood of errors created by hand calculations.

BODY TYPE REPORT BASED ON PRELIMINARY ADJUSTED VEHICLE CLASSIFICATION COUNT Trr2004
SITE: 7999 ROUTE: TH 169 DESCRIPTION: SHAKOPEE BYPASS S0 OF |-494 COUNTY: HEMNMEFIM DIST: 5 RECORDER: RiH
Sewis
Single Unizs Heavies Traifers Twins
Begin Pass. 2ar Gaw Sax+ Sax dae Sar Sax Sax Sar Sax San HTWT Tatal
Date Vehicle Zax Sax Hae damp grain other Sa+  Bus HTWT T+ Velucles
Horh E:00 10M7A35 1] 34 3 26 1 ] 1] ] ] 2 4 16 11 1 23 12 1 7 ] 1] 143
F00 0 10MTAS 1] 24 ] 2 1] 1 1] ] ] 1 3 1 & 3 30 17 5 B ] 1] 131
g:00  10MTA3 1] 53 1 # 1 3 1] 4 ] 1] 4 2 16 3 49 21 3 5 ] 1 233
9:00  10M7AS 1] 44 1] 34 1] 1 1] 7 1] 1] A0 % & 7 56 26 5 3 1] 1 239
000 10M7035 1] T 1] 43 1 4 1] 1 0 1] B 17 17 11 G4 il 0 3 0 1] 283
100 10M7035 1] Ed 1 45 1 1 1] 1 ] 2 ] 1 13 1 g3 25 2 1 ] 1] 261
1200 10M7A035 1] Ed ] 44 1] 2 1] 4 ] 1 4 7 i 4 3 17 3 7 ] 1] 23
1500 10M603 1] T 1 bl 1] ] 1] 1 ] k] 4 20 15 3 37 4 3 3 ] 1 233
1400 10MB03 1] T3 1] B3 1 1 1] 3 ] 1 g E B 4 35 4 13 2 ] 1 221
15:00  10MBAO3 1] T4 ] il 1] ] 1] 4 ] 1] 3 13 4 G 48 14 11 1 ] 1] 219
16:00  10MBAOS 1] 45 1] 7 1 1] 1] 3 1] 1 5 4 3 2 32 4 1 2 1] 1] 133
1700 10M603 1] 34 1] 18 0 0 1] 1 0 1] 4 ] 4 3 30 1 4] 4 0 1] 13
16:00  10M603 1] 33 ] i 1] ] 1] 3 ] 1] 3 2 3 1 33 1 ] 3 ] 2 a7
19:00  10MB03 1] 12 ] ] 1 ] 1] 4 ] 1 ] 13 2 1 22 3 2 ] ] 1 72
20000 10M7A35 1] 0 1] 4 1 ] 1] 3 ] 1 4 8 2 1 14 2 3 1 ] 1 1]
2100 10M7AO3 1] ] ] 3 1] ] 1] 2 ] 1] 2 4 2 1 16 1 2 1 ] 1 43
Direchonal Totals: 1] T34 [T g 13 o #H 0 13 e 18 122 i BB 183 il ] 0 9 el
Figure 4: Classification site data (Full sized on next page)

The data request may or may not include the passenger vehicles. Examples will be provided that
cover how to determine the truck percentage and fleet composition with and without the
passenger vehicles values provided. In Figure 4, the passenger vehicle column lists zeros for
each time period. This is common among many of the classification counts, since numerous sites
are manually counted and trying to obtain an accurate number for passenger vehicles is not
feasible.

3.1 Example where passenger vehicle column is all zeros

When the passenger vehicle column is empty, the total number of vehicles on the road at
the time when the classification counts were taken can be obtained from the instrumented
system by using the DataExtract program. Mainline detector stations should be used that
are in close vicinity of the classification site. (Reference the Data Extraction Cookbook
on the Mn/DOT’s Office of Traffic, Security and Operations modeling website:
http://www.dot.state.mn.us/trafficeng/modeling/index.html for help with Data Extract
route). Data Extract can be setup to collect the one-hour volumes for exactly the dates
and times needed.
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Figure 5: Diagram of detectors on TH-169 at 1-494 (Full sized on next page)

For the vehicle classification site 7999 in Figure 4 the closest detectors were used for
acquiring the total volume. The site is located at Old Shakopee Road and TH169 (3.5
miles south of [-494), but since detectors on TH169 only go as far south as [-494, the
most southern mainline detectors stations where used (Stations: 734 & 735). For the
northbound direction, the volume on the roadway is the sum of detectors: 1310, 1401,
and 1402; for southbound, it is the sum of detectors: 1456, 1457, and 1458.

Data is collected for the AM and PM peak period. Figure 6 provides an example of the
data extract file format for the 6:00am to 9:00 A.M. time period.

1310 1401 14032 1456 1457 1458

“olume “alume “alurme “Yolurme “olurme “olurme
101752003 1072003 10172003 10172003 104772003 101772003
00 Ak 36 B32 1024 205 56 F35
8:00 Ak 459 803 1035 298 B35 ROE
9:00 Ak Sie e F10 1035 261 G41 715

Figure 6: Data Extract Data

Note: The time stamp for each volume count is for the previous hour of data
collection. But, in the vehicle classification site data the time noted is the time
data collection started. So, for example, you will need the 7:00 A.M. line above
for the 6:00 A.M. line in the vehicle classification file.

3.2 Example where passenger vehicle column is filled in

Figure 7 is a vehicle classification site for TH169 north of 1-494; this classification site
has the passenger vehicles counted. In this instance, data extract and the detector volumes
are not needed since the total volume is provided with just the vehicle classification data.
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4.0 Calculating Truck Percents

After incorporating the total hourly traffic volumes from the detectors into the developing Excel
spreadsheet, a good organizational procedure would be to highlight the AM and PM peak periods
that are being used in the operational models. This will help to distinguish which data and hours
are being focused on.

4.1 Example of blank passenger vehicle column continued

A E c u] E F G H | J K L [l N a F (F] F S il u il W " i 2 Al
1_|BODY TYPE REPORT BASED ON PRELIMINARY ADJUSTED ¥EHICLE CLASSIFIC 7i7/2004 Caleulations
2 | SITE: 7999 ROUTE TH 1639 DESCRIPTIOF SHAKOPEE BYPASS S0 0OF -434 COUNTY: HEMNKEPIN DIST: 5 RECORDER: RMH total vehicles
3 found by
+ Eiqin Pusz. | Zax 3w Buse | Bux 4w |Sax [ Sax [ Sax Sax HTWT | Tatal detectar ave % bruckz
5 [ Wehick: | 2o Jux dax dump arain other |Baxe  Bus | HTWT TSaze | Wahiclec | station dats X trucks | for pash hour
£ Morth 00 101712003 o 33 5 26 1 o o o o 2 4 1% " 1 23 12 1 1 o o 143 2581 7M1
7 0 0TE003 [ 24 0 22 o 1 ] [ 0 1 3 [l 3 3 £ 1 5 5 ] o ) 2773 4724125 GEEszEd”
3 g0 {02003 1 53 1 4 1 3 ] 4 0 ] 4 o8 1% 3 4 21 3 s ] = 2443 9537454
@00 0ATI2003 0 43 0 38 ] 1 ] T 0 0 10 28 3 1 56 2% 5 3 0 1 2o
10 000 A0ATIE00G 0 n 0 45 1 4 0 1 0 ] [ ™ [ 1 it E 0 3 0 o a0
1 00 100172003 0 54 1 45 1 1 0 1 0 2 5 [ 3 [ 5 25 2 1 0 o as
1 1200 A0ATIE005 0 4 0 m ] 2 ] 4 0 1 4 T 3 4 55 ™ [ i ] o e
13 1300 10ME6/2003 a i 1 58 a a a 1 a 3 4 20 15 3 3T 4 L] 5 o 1 235
1 14:00  10M6/2003 o 13 o B3 1 1 o 3 o 1 & & B 4 35 4 13 2 o 1 221
15 15:00 10M6/2003 o 4 o 41 o o o 4 o o 3 13 4 B 48 14 n 1 o o 213] 2332 A.391081
& 1800 10162003 o 43 o 27 1 o o 3 o 1 5 4 3 2 32/ 4 1 2 o o 133 2091 6260592 7.]50995'
7 100 062003 0 34 ] 1 o 0 ] 1 ] ] 3 & 4 3 0 1 [ 4 ] o 13 1982 701312
12 1E00 0HE2005 0 38 0 3 ] 0 0 3 0 ] 3 2 3 1 38 1 5 3 ] 2 ED
12 1300 0HE2005 0 2 0 5 1 0 ] + 0 1 5 1 2 1 22 3 2 0 0 1 72|
20 000 10NTE00G 0 0 ] 4 1 0 ] 3 0 1 4 ) 2 1 1 e 3 1 ] 1 60
2 2400 0ATIE00G 0 s 0 3 ] 0 0 2 0 ] e 4 2 1 16 1 2 1 ] 1 43
2 Lhirectional Fotal 0 T 5 4ET & ] ] 4 0 [ T o fa2 ST ee0| 16 il 53 0 a oz
25
24
25 Eicgin Pass.  |Zax B Sae | Bax  dax | Sax Sax Sax Sax Sax Sax HTWT | Total
26 Date Wohicle | &2y Sax dax dump arain other |Baxr  Bus | HTWT TSage | Yehicles
27 |South G0 {02003 ] 36 1 13 ] [} ] 3 ] 3 3 3 1 B 32 3 3 4 ] ] 137 1592[ 9.605528
28 0| 0iTE00G 0 52 ] a2 ] [ ] 1 ] 1 5 E [ 13 a4 &n [ 1 0 ] 1) 1760 10.28408 10579597
28 G0 {2003 0 53 1 3 1 1 ] [ ] H 5 13 [ [ 61 &n 5 4 [ o zan 1780 1284816
a0 00 0TI2003 0 iE] 2 38 ] 3 ] [ 0 H & 1 0 12 [ 2z 3 2 0 o e
k] 000 A0TAE005 0 iG] 1 35 1 0 ] 2 0 3 i 13 1 1 6 £ 1@ 2 0 oz
32 k00 104720035 a 65 o 3T 1 3 a & a E 13 12 12 a 54 24 1 2 o a 247
33 1200 10/17r2003 o 40 o 23 o 2 o B o 5 T T B & 50 25 3 2 o o 130
34 1300 101612003 o 50 2 5% 1 1 o 2 o 4 12 1% 13 3 58 & 12 1 o o 233
kL 00 0HE2003 0 58 1 18 1 0 0 4 0 3 5 B 1 * 5t 8 3 i 0 o 2o
E 1500 062003 [ 48 1 52 ] 1 ] 2 ] 1 3 [l 0 3 38 2 4 3 0 ] 12| 2291 7.507639
E1d 1600 OME/2005 [ 48 ] 36 ] i ] 3 ] 1 7 & 3 3 El 4 4 2 0 o s 2394 BJ2122 E0203267
38 1000005 i 39 2 15 ] 2 ] T ] ] 5 5 1 2 £l o 5 ] ] o 1| 2521 4403015
34 1500 0HBE005 0 El 3 4 ] 1 0 0 0 1 3 10 4 0 a0 5 5 4 0 ] Bl
40 1300 0HBE003 0 ] 1 2 1 0 0 1 ] 0 T 10 3 3 £ 1 0 2 0 1 &8
H 20000 10ME/2003 a 15 1 5 1 1 o a o 1 5 & 3 1 30 2 1 ES o 1 7|
42 2100 10162003 o 12 1 3 o o o 1 o o 3 8 2 1 25 2 1 2 o 1 62|
43 Lhrecticnal Fota o s 17 4486 T 5 o 50 o 35 103 155 4 0o BTE 15 ) 47 o 3 213z
44 Site Fotals: 0 454 25 933 1 28 0 El 0 48 8 s43| 2% 7 1333 ose 5 o0 0 2] 5483
45

Figure 8: Truck percent calculations (Full sized on next page)

To calculate the percent trucks column, the “Vehicles” column (This the total trucks
since there were no passenger cars counted) is divided by the total vehicles counted by
the detector station.

Once the truck percentage has been calculated for each hour of the AM and PM periods,
in both directions, find the average truck percent over the entire model period. The

average percentage of trucks over the total model period is the value that needs to be
coded into CORSIM.

12
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4.2 Continuation the passenger vehicles counted example

If the data supplied from the site did include the passenger vehicles, then the total trucks
is derived by subtracting the passenger vehicles from the total vehicles.

Total Vehicles — Passenger Vehicles = Total Trucks

If the data comes in the form below, the total number of trucks is the sum of the heavy
vehicles and total vehicles is the sum of the heavy vehicles and passenger vehicles.

DATE  TIHE|MGYCLE CAR PICHUP BUS |pAXSU 3AXSU 4RAXSU 3-+45BM1 JAXSEA HTWT TWHS TWHS TWHNS OTHER

haortheast 0440500 11:00 2 045 296 18 al 7 1] 1 12 1] 1] 0 1]

;

Passenger Vehicles + Heavy Vehicles =  Total Vehicles

The percent of trucks is calculated by dividing total trucks by the total vehicles, see
Figure 9.

A B (g 8] Ef F G H | J K |5 [ M o] P o] R 5 T u W L X hd z AL !

1 |BODY TYPE REFORT BASED ON PRELIMINARY ADJUSTED YEHICLE CLASSIFICATION | 7iT#2004 Calculations i
2 | SITE: 8872 ROUTE TH1E3 DESCRIPTIOK M OF JCT 1434 COUNTY: HEMNKEFIN DIST: 5 RECORDER: FMH

3l

4 Eegin Fass. 2ax da Jans Jan dan San Ban Sax Sax San San HTWT  Total ave % trucks
& Date Wehicle  2ax Ja dan dump grain other  Gane Bus HTWT TSane  VYehicles| total trucks % tiucks  for peak hour
E |North 600 THEIZ003 2283 ) 1 L) 1 2 0 5 0 2 2 0 4 3 4 4 3 1 0 3 2416 133 5.50497

7 T:00| THEZ003 215! 54 a 25 0 2 0 4 0 1 2 0 2 1 26 7 ) 3 0 2 27m 144 521928 58717
8 00 THEIZ00Z 2388 75 a 3 1 2 0 B 0 2 1 0 18 4 ) il 2] 3 0 0 2577 178 B.80726

g 200 THEZO0Z 1266 72 1 20 1 1 0 7 0 3 2 1 n 2 T2 3 3 2] 0 0 20

10 10:00| PHEA2002 1680 72 1 28 0 0 0 E 0 E 2 0 E 1 B2 12 4 7 0 1 a2

11 00 THEZO0Z 1818 24 o 20 1 2 0 n 0 0 1 0 7 7 ] B 3 3 0 0 2oz

12 1200 THER2002 1264 62 o 2 1 2 0 2 0 1 2 2 7 k] 48 E 4 3 0 0 2038

13 1200 FHEAZ002 1E2E n o L 0 0 o 12 o E o El E E a4 L] 2 E o o 1900

14 1400 FHEAZODZ 1940 T2 1 24 0 2 o 7 0 3 2 4 10 2 4 2 1 E o o 2132

15 16:00| FHEAZ002 2008 62 2 0 3 2 0 4 0 2 0 o 4 & i E 1 2 0 o 2137 128| 60365

16 16:00| FHEAZ002 2027 4 1 8 0 1 o 2 0 0 2 o 2 1 20 El 4 2 0 o 2129 102 4.73093 490239
17 17.00| FHEAZ002 2205 5 0 1 0 o o E 0 1 0 2 E 2 " & 1 o 0 o 2294 59| 3.879639

138 12:00) FHEAZO0Z 1eeg 22 o 3 0 2 o 4 0 0 1 o E 1 12 2 2 a o o 1831

19 19.00) FHEAZ002 1821 12 o & 0 1 o o o 1 2 o & 1 1 1 1 a o 2 1EES

20 20:00 THE/2003 1400 o o & 0 1 o 2 0 0 1 o 4 1 12 2 1 a o 1 1432

21 2100 THEZ002 1200 2 o 2 0 1 o 2 1 1 1 o 2 1 mn 1 1 a o o 1232

22 Lhrectionaf Folals: 30471 790 7 62 2 26 o a7 1 23 i 20 105 70 622 108 47 3 o 4 eIz

23

24 Begin Pazs. 2an Jan Jans Jay dan Bar Ban Bay Bay Bay Bax HTWT  Total

25 Date Wehicle | Zan Jay dan dumnp qrain other  Bane Bus HTWT Toaxe  Wehicles

26 | South 6:00| TA2Z003 nrs 40 3 L 0 1 n B n 0 3 0 & 2 an 7 3 4 n n 1236 123 9.49074

27 T00| THE003 1611 &1 i} 4 0 2 0 7 0 2 3 0 4 B a7 2 3 4 0 L] 1766 155 B.7763 976554
28 &00| THE003 1665 88 0 P 1 1 0 3 0 3 1 0 4 B b4 a 4 1 L] L] 1763 194 11.029

23 A00 TR0 1454 B3 0 kil 0 2z n & n ) 1 2z 4 17 43 2 T 3 n n 1645

30 10:00 TRE003 1541 T8 4 35 0 1 n & n 7 3 n & Ll 2] 2 4 5 n n 1774

kil MO0, H2z003 1765 4 1 23 1 2 n 4 n 5 n 2 4 10 24 2 1 2 n n 1366

32 1200 TE003 1863 4 1 38 1 1 n n n 4 4 n 4 10 k) a 3 3 n n 2051

33 1300 PHFIZ003 1675 il 1 22 0 4 0 4 0 3 4 1 3 k) 50 10 2] 7 0 0 1367

34 1400 PAFIZ003 1385 7 a 13 0 3 0 5 0 5 4 1 [ 4 42 1z 4 4 0 0 2053

35 15:00| PATIZ003 2178 40 2 0 0 H 0 H 0 3 0 H 5 5 28 3 4 7 0 0 2z3 113] 4.893234

36 1600 PATIZ003 1308 42 a 20 0 1 0 3 0 2 3 1 2 3 e 3 4 1 0 o 207 111] 5.50322  4.6376
i 17:00| PATIZ003 1315 26/ 2 7 0 0 0 7 0 1 0 0 3 0 1& 1 4 4 0 0 1334 69 347762

38 1500 PAFIZ003 2017 L 2 4 0 3 0 3 0 1} 0 0 3 3 28 L3 4 4 0 1 2094

39 19.00) PH7I2003 472 a a 1 1 1 0 3 0 0 2 0 1 2 22 1 0 3 0 1 1513

40 2000 THFIZ003 1300 12 1 3 0 2 0 2 0 0 1 0 1 2 20 [ 1 3 0 1 1355

H 2100 FHF2003 1100 0 1 2 1 1 0 2 0 0 1 0 1 2 1@ 1 1 3 0 1 1145

42 Lhrectional Fotals: | 26413 7 & 282 5 25 0 B4 0 40 28 £l Bl 92 626 BB 47 56 0 4 28617

43 Site Fotals: | 5EBI0 1567 23 534 13 50 0 151 1 B3 53 23 16& 162 48 174 94 112 0 13 G124

A4

Figure 9: Truck percent calculations with passenger vehicles known (Full sized on next page)

Once the truck percentage has been calculated for each hour of the AM and PM periods,
in both directions, find the average truck percent over the entire model period. The

average percent of trucks over the total model period is the value that needs to be coded

into CORSIM.
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5.0 Coding CORSIM with truck percentages

The truck percentage is coded into CORSIM at the entry nodes (8000) of the model. At these
nodes the vehicles per hour are entered along with the truck percentage. Based on the above TH-
169/1-494 example, the AM average truck percent northbound for the site south of I-494 is going
to be coded into the southern entry point of the roadway for the AM model. The PM average
truck percent northbound at this station is also coded for the southern entry point of the roadway
for the PM model. Then, the AM and PM average truck percents for the southbound portion of
the station north of 494 will be entered the northern entry point of the roadway.

5.1 Coding into CORSIM using the *.tno file

The truck percentage is entered by double-clicking on the entry node and entering the
percentage in the box under the heading: “Vehicle Types (other than passenger cars)”.
The percentage of trucks can only be entered in whole numbers. The below figure is an
example of the TSIS screen used to enter the truck percentages into the model for node
8100 (the northbound direction in the AM model for the site in examples one and three).

2| E| Q8| 3 ®|v|E®®|X]

424000 9 C:g)qg 497000

Entry Properties _ 2 s -

2050

Io: | 8100 Location: | 435468 101374 v

Time Period: | =] 17

Mote: Entry flow iz for the entire approach, not per lane,

Entry Wolurnes or Counts Eritry flow iz given as:
Start time Flow
» i 2745 " Wehicle counts

*

& “olumes [vph)

Wehicle Types [other than passenger carg]

Trucks: [ Carponls: 0

Fercentage of non-HOW vehicles 9
that violate HOY lanes: 000

Lane digtribution of entering wehicles [FRESIM)

Leftmost Rightrnozt
lare: latie:

[ 0z ox[ x| 33z %

Ok | Eancel| Help |

Figure 10: TSIS screen used to enter truck percentages

Reminder: A truck percentage must be entered for each time period.
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5.2 Coding into CORSIM using the *.trf file

Another option for coding the truck percentage is to edit record type 50. This is done by

modifying the .trf file. To enter the truck percent for entry node #8100 from the above
example, go to record type 50 and edit the columns 13-16 and enter the percentage of

trucks

8100 1003843
8140 1403822
§156 1361212
8268 268 1384
8300 3003032
4340 340 696
8352 3523034
§458% 45§ 114
4300 3003340
8700 TO0681E
§802 &021402
500 504 1
500 506 18

LA TC R T I L I I - T Sy ]

33

1713817391741 65017501641
116217641772 50313523

AM peak percent
for northbound is
6.67%, so input 7%

23
23
50
30
30
50
30
30
50
30
30
50
30
fe
fe

Figure 11: Record type 50 used to enter truck percentages

The highlighted number is the truck percentage for node 8100, once again in whole
numbers. After entering the truck percentage for each entry node in card 50 for the first
time period, it can be copied and pasted in for all the other time periods in the model,
since the truck percentage is an average of the whole simulated period and will stay the

same throughout the entire simulated time.
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6.0 Calculating Fleet Composition

The fleet composition split between the different vehicle types is calculated using the vehicle
classification data. For each of the four groups of vehicles (SUTs, 3&4 axle semis, 5+ axle semis,
and double bottom trailers) the total amount of vehicles are calculated by adding together all the
values for every direction, at every freeway or arterial classification site and in every hour of the
model. For example, if the two stations below were the only two freeway sites in the model, the
AM total amount of SUTs would be:

(39+5+26+1)+(24+0+22+0)+
(53+1+41+1)+H(36+1+19+0)+

(524+0+32+0)+(59+1+33+1)

Site One:
Begin
Date
Horh E:00 10703
T.00 101703
&:00 10703
South E:00 10703

700
&:00

10174035
10M7A05

Site Two:

DATE

Monheazt

04406400

04406400
0440600

Soutranest

04100

040600
N4A06A0

Pass.
Vehicle

G:00
700
00

g:00
L]
00

1]
1]
1]

Site one data

36
a2
bi]

1
]
1

San

%
2
#

14
32

33

0]00

1

n

o/

S

UT

1244
2555
2225

da0
1355
1134

(19+5+4)+(34+7+0)+(41+7+0)+
(26+5+0)+(30+3+0)+(65+3+0)

|

|

Site two data Total SUTs

Semis

[Fan+

]
]

1

]
]

dax

3
1

Hane

0
0

San Sac Same Sax

Sam
ather | |Bac+

23 12
30 17

32 [
34 20

&1 20

345
428
440

236
222
245

3 & 4 axle

©

4

[ ]
©)

Semi-Trailer

TIME MCYCLE CAR PICKUP BUS
0
4

11
19
14

@

AW

5+ axle
Semi-Trailer

PR -

=696

Tatal

146
131
255

157
181

Trailar Thin
HTWT
HTWT TSax+ | Wehicles
7 0 0
[ 0 0
] 0 1
4 0 0
1 ] ]
4 ] ]

|

Double Bottom
Trailer

230

OTHER

RS 3AXSU HAXSU |[3+4SEMI| [TAXSEA [HTWT TWHS TWINS TWHS
19 5 4 4 10 1 0 0 0
54 7 0 11 g 7 1 0 1
4 7 0 5 13 5 0 0 0
75 5 0 3 3 0 0 0 0
30 3 0 14 12 1 0 0 0
ES5 5 0 4 16 1 0 0 0

SUT 3&4axle 5+ axle Double Bottom

Semi-Trailer Semi-Trailer

Trailer
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Figure 12: Heavy Vehicle Types

1) 2 axle Single Unit 5) 4 axle Semi-Trailer

=2 0

2) 3 axle Single Unit 6) 5 axle Semi-Trailer

B2 00

3) 4+ axle Single Unit 7) 6+ axle Semi-Trailer

= 00

4) 3 axle Semi-Trailer 8) Double Bottom Trailer
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Determining fleet vehicle split:

% SUTs = Total SUTs
Tot. SUT + Tot. 3&4 axle Semis + Tot. 5+ axle Semis + Tot. Double Semis

% Double = Total Double Bottom Trailers

Bottom Trailers Tot, SUT + Tot. 3&4 axle Semis + Tot. 5+ axle Semis + Tot. Dbl Semis

To determine the split between medium and heavy semis, use the following Census Bureau
counts to convert number of axles to weight:

o 13.9% of 3&4 axle semi-trailers are medium weight (under 26,000 1bs)

o 86.1% of 3&4 axle semi-trailers are heavy weight (over 26,000 Ibs).

e For 5+ axle semi-trailers, 1.3% of 5+ axle semi-trailers are medium weight.

e The remaining 98.7% of 5+ axle semi-trailers are heavy weight.

Thus, calculating the percent of medium weight and heavy weight semis is as follows:

% Medium Semis = 0.139*(Total 3&4 axle Semis) + 0.013*(Total 5+ axle Semis)

Tot. SUT + Tot. 3&4 axle Semis + Tot. 5+ axle Semis + Tot. Dbl Semis

% Heavy Semis = _0.861*(Total 3&4 axle Semis) + 0.987*(Total 5+ axle Semis)
Tot. SUT + Tot. 3&4 axle Semis + Tot. 5+ axle Semis + Tot. Dbl Semis

* Note: After calculating the above percentages, round them to the nearest whole percentage
and be sure they add to 100%, adjust if they do not.
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7.0 Inserting Fleet Composition into CORSIM

CORSIM uses global parameters to model the fleet composition. Record type 71 is used for the
FRESIM network, and record type 58 is used for the NETSIM network. CORSIM defines
vehicle types for FRESIM and NETSIM using the following table:

FRESIM MNETSIM |(Wehicle Description
Yehicle |Vehicle
Type Type

1 a Law-performance passender car

2 1 High-performance passenger car
3 2 Single-unit truck
4 6 Semi-trailer truck with medium
load
5 7 Semi-trailer truck with full load
i) 8 Double-bottom trailer truck
7 4 Conventional bus
B8 g LFlw-perfDrmance passender car } Carpool
g 3 High-performance passenger car vehicles

Figure 13: Table of vehicle type descriptions

For example, a low-performance passenger car is vehicle type 1 in FRESIM and vehicle type 5
in NETSIM. Similarly, a high performance passenger car is vehicle type 2 in FRESIM and
vehicle type 1 in NETSIM, and so on.

7.1 Coding FRESIM network for fleet splits

Create a spreadsheet similar to the one on the next page and enter the four truck-type
percentages found for the freeway network in the highlighted cells of the “% of trucks
that are of this type” column. All of the other numbers in the table can be duplicated from
below.
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RT 71: FRESIM Sub-model Vehicle Type Specifications (Fleet Composition)

5 '§ — O -‘(G (] — ®
5| & | 2 2 c2|£5|55|g |85 |8
>8 | = 3 S x2S 50| Ee|2F| €595 83
Z5 o o > sBo| 22| Sg|2c| Soa|lcES|AveNo.
515 2| 25 |55(55|=" |22 |78 |2
ol 2 9 - 8> |2/ 00)° R 2 & |persons
2 s per veh
Ft/sec® People
Description Units [Integer| Feet (10ths) ft/sec’ % % % % Integer |(100ths)
Fleet Lane
Component| Vehicle Type |Range | 9-Jan | 10-125|0000-9999| 0-150 |0-100)0-100|0-100| 0-100 7-Jan [No. RT
1-Low
Performance 1 15 70 150 25 2 130 |71
Passenger |2-High
Cars Performance 2 17 70 150 75 2 130 |71
3-Single unit 3 30 70 150 3 120 |71
4-Semi-trailer with
medium load 4 62 70 125 5 120 |71
5-Semi Trailer
with full load 5 53 70 125 5 120 |71
6-Double bottom
Truck Trailer 6 64 70 125 6 120 |71
Bus 7-Conventional 7 40 70 150 100 7 2500 |71
8-Low
performance 8 15 70 150 25 1 250 |71
9-High
Carpool |Performance 9 17 70 150 75 2 250 |71

Below is the card 71 that needs to be inserted into time period one of the model. The 3™,
4th, Sth, and 6th, rows in column 6 of card 71 are the truck percentages as entered into the
table above.

15
17
al
B2
53
64
40
15
17

w000 =] O O s D0 O

70
70
720
720
70
70
70
0
70

150
150
150
125
125
125
150
150
150

25

=1
oOooooood0

sl -

=
(o)
oo ooooo oo

130
130
120
120
120
120
72500
1 250
2 250

[Ny g Rl o ]

71
71
71
71
71
71
71
71
71

7.2 Coding NETSIM network for fleet splits

Create a spreadsheet similar to below and enter the four truck type percents found for the
freeway network in the highlighted cells of the “% of trucks that are of this type” column.
All of the other numbers in the table can be duplicated from below. (Note the vehicle type
column differs from the FRESIM table)
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RT 58:NETSIM Sub-model Vehicle Type Specification (Fleet Composition)

g § g Q ; ‘6 [0) Q ks [0) % g G 0] ks @
25| £ |35 |555|ces|Bes|85| 08| s
=2 = @ -_58’ O.:"C)'.,_E"-‘f—_a*-‘ = c 85"“ Z <o
w g © 0C €28 0=@|uwwx2 58| =2 o 3>
o | 5 | > |88 |=EE|285 (7| 225| 25
People
7Description Units |integer | Feet % % % % % (100ths)
Fleet
Component| Vehicle Type | Range | 9-Jan | 10-125| 50-500 | 0-100 [ 0-100 |0-100| 0-100 [Lane No. |RT
1-High
Performance 1 17 100 75 130 58
Passenger |5-Low
Cars Performance 5 15 100 25 130 58
2-Single unit 2 30 100 120 58
6-Semi-trailer
with medium
load 6 62 100 120 58
7-Semi Trailer
with full load 7 53 100 120 58
8-Double bottom
Truck  [Trailer 8 64 100 120 58
Bus 4-Conventional 4 40 100 100 2500 58
3-High
performance 3 17 100 100 250 58
9-Low
Carpool |Performance 9 15 100 0 250 58

Below is the card 58 that needs to be inserted into the first time period of the model. The

3 4% 5% and 6™, rows in column 5 are the truck percentages as entered into the table

above.
5 1% 100 280 0 0 130 5@
1 17 100 750 00 130 G5B
230 100 0 00 120 5@
£ 62 100 0 oo 120 5@
7 53 100 0 o0 120 5@
5 64 100 0 oo 120 G5B
4 40 100 o 0100 0 2500 5B
9 1% 100 o000 250 G5B
1017 100 o0 0100 250 G5B
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8.0 Submittal Requirements

1. Electronic copy of raw data counts from the Mn/DOT Office of Transportation
Data & Analysis
e See Figures4 & 7
2. Electronic copy of the excel spreadsheet used to calculate truck percentages and fleet splits.
o See figures 8 & 9
3. Electronic and paper copies of the RT 58 and RT 71 spreadsheets.
4. Technical Memo explaining any deviations in CORSIM from the calculated numbers.
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