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Technical Assistance Technical Assistance 
RequestRequest

•• Data not available Data not available ““off the shelfoff the shelf””
•• Requires some or all of the following:Requires some or all of the following:

–– Model network changesModel network changes
–– Full or partial model runFull or partial model run
–– Scenario analysisScenario analysis



Basic StepsBasic Steps
Review Request

Recalibrate Base Case

Develop Alternative Cases

Analyze Model Output



Review RequestReview Request

•• Information to identify:Information to identify:
–– Contact personContact person
–– Project background, detailsProject background, details
–– Type of data, years of data neededType of data, years of data needed
–– Model version to use for requestModel version to use for request

•• Meet with clientMeet with client
•• Gain familiarity with project areaGain familiarity with project area



Model DefinitionsModel Definitions

•• Base case Base case –– existing 2005 regional existing 2005 regional 
modelmodel

•• Modified base case Modified base case –– updated network updated network 
(if base differs from reality)(if base differs from reality)

•• Alternative case Alternative case –– modified network per modified network per 
project specificationsproject specifications



Recalibrate Base CaseRecalibrate Base Case

•• Regional model output may not Regional model output may not 
accurately reflect traffic at local levelaccurately reflect traffic at local level

•• Corrections to network geometry and Corrections to network geometry and 
link attributes may be needed in study link attributes may be needed in study 
areaarea

Why Recalibrate?Why Recalibrate?



Recalibrate Base CaseRecalibrate Base Case

•• Observed traffic counts and modeled Observed traffic counts and modeled 
volumesvolumes

•• Posted speeds and modeled freePosted speeds and modeled free--flow, flow, 
congested speedscongested speeds

•• Number of lanes, capacity, func. class, Number of lanes, capacity, func. class, 
area type, other network attributesarea type, other network attributes

•• Network topologyNetwork topology

Data Needed for Verification and RevisionData Needed for Verification and Revision



Recalibrate Base CaseRecalibrate Base Case

•• Compare base with modified baseCompare base with modified base
–– Volumes: allVolumes: all--day, hourly, peak, offday, hourly, peak, off--peakpeak
–– Volume/capacity ratios, speedsVolume/capacity ratios, speeds

•• Make additional changes until modified Make additional changes until modified 
base case satisfies project needs base case satisfies project needs 
(iterative process)(iterative process)

•• Review futureReview future--year model output, if anyyear model output, if any

Perform Reasonableness ChecksPerform Reasonableness Checks



Develop Alternative CasesDevelop Alternative Cases

•• Determine number of alternativesDetermine number of alternatives
•• Select model networks, years neededSelect model networks, years needed
•• Identify model links affected by projectIdentify model links affected by project
•• Make geometric and attribute changes to Make geometric and attribute changes to 

networknetwork
•• Make GISDK code changes if necessaryMake GISDK code changes if necessary



Analyze Model OutputAnalyze Model Output

•• Perform model runs, create summariesPerform model runs, create summaries
•• Analyze model output dataAnalyze model output data

–– Overall reasonablenessOverall reasonableness
–– Before and after volumes (by time period if Before and after volumes (by time period if 

necessary), congested speeds, V/C ratiosnecessary), congested speeds, V/C ratios

•• Document, review, and submit finding Document, review, and submit finding 
memo to requesting agency (along with memo to requesting agency (along with 
supporting files)supporting files)



USUS--23 Case Study23 Case Study

•• Year 2010 road maintenance project on Year 2010 road maintenance project on 
USUS--23 between Silver Lake Rd and CSX 23 between Silver Lake Rd and CSX 
railroad overpass (south of Grand River railroad overpass (south of Grand River 
Ave) in Livingston CountyAve) in Livingston County

•• Project calls for single lane closure in Project calls for single lane closure in 
NB direction during offNB direction during off--peak hours, peak hours, 
restriction on one siderestriction on one side

Project UnderstandingProject Understanding



Project PurposesProject Purposes

•• Assist in preparing Assist in preparing ““traffic circulation traffic circulation 
planplan”” or detour plan as part of or detour plan as part of ““work work 
zone traffic controlzone traffic control”” designdesign

•• Assess areas with significant traffic Assess areas with significant traffic 
volume diversion due to constructionvolume diversion due to construction



Familiarity With Project Familiarity With Project 
AreaArea

•• Project location Project location –– USUS--23 between Silver 23 between Silver 
Lake Rd interchange and CSX railroad Lake Rd interchange and CSX railroad 
overpass in Livingston Countyoverpass in Livingston County

•• Project area Project area –– 3x3 to 5x5 square miles3x3 to 5x5 square miles
•• Google mapsGoogle maps
•• GIS road layers, aerial photosGIS road layers, aerial photos



Familiarity With Project Familiarity With Project 
AreaArea

•• SE data in surrounding TAZs, looking SE data in surrounding TAZs, looking 
for growth patternsfor growth patterns
–– Household, population, employmentHousehold, population, employment

•• Transportation dataTransportation data
–– Traffic counts, posted speedsTraffic counts, posted speeds
–– Functional class, number of lanesFunctional class, number of lanes



USUS--23 Case23 Case--Study AreaStudy Area

Silver Lake Rd

CSX RailroadUS-23

Brighton



Project Area: North Limit Project Area: North Limit 
CSX Railroad

US-23
Whitmore Lake Rd

Lee Rd

Maltby Rd



Project Area: South LimitProject Area: South Limit

US-23

Whitmore Lake Rd

Silver Lake Rd

Winans Lake Rd

Note: Eastern frontage road (Fieldcrest Rd) is a local road and not part of model network



Posted SpeedPosted Speed--Limit Data in Limit Data in 
Study Area: ExamplesStudy Area: Examples

•• USUS--23 NB and SB: 70 mph23 NB and SB: 70 mph
•• Whitmore Lake Rd: 55 mphWhitmore Lake Rd: 55 mph
•• Lee Rd, west of Whitmore Lake Rd:    Lee Rd, west of Whitmore Lake Rd:    

35 mph35 mph
•• Grand River Ave near USGrand River Ave near US--23: 45 mph23: 45 mph



Network AttributesNetwork Attributes
USUS--23 NB in Base Case23 NB in Base Case



Traffic Counts in Study AreaTraffic Counts in Study Area
Count data sources:
Local agencies, MDOT, SEMCOG 
(viewable in SEMCOG database/ 
website, MDOT website)

Example from SEMCOG website:
Whitmore Lake Rd from
Silver Lake Rd to Maltby Rd

Off-peak count (6 pm–7 am) of
1506 vehicles



Network AttributesNetwork Attributes
Base Case: Whitmore Lake Rd from Base Case: Whitmore Lake Rd from 

Winans Lake Rd to Lee RdWinans Lake Rd to Lee Rd



Update Link Attributes for Update Link Attributes for 
Base CaseBase Case

•• USUS--23 NB and SB: Set FFS to 70 mph 23 NB and SB: Set FFS to 70 mph 
from North Territorial Rd (in south) to from North Territorial Rd (in south) to 
Hyne Rd (in north)Hyne Rd (in north)

•• Whitmore Lake Rd: Changed FFS from Whitmore Lake Rd: Changed FFS from 
30 mph to 55 mph between 8 Mile Rd 30 mph to 55 mph between 8 Mile Rd 
(in south) and Hyne Rd (in north)(in south) and Hyne Rd (in north)



Build Modified Base CaseBuild Modified Base Case

•• Recalculated travel time for modified Recalculated travel time for modified 
links in highway networklinks in highway network

•• Performed new model run Performed new model run 
•• By adjusting FFS and travel time, By adjusting FFS and travel time, 

achieved more desirable volume pattern achieved more desirable volume pattern 
(closer to reality)(closer to reality)



Network AttributesNetwork Attributes
Modified Base Case: Whitmore Lake Rd from Modified Base Case: Whitmore Lake Rd from 

Winans Lake Rd to Lee RdWinans Lake Rd to Lee Rd



Build Alternative CaseBuild Alternative Case

•• Project year: 2010Project year: 2010
•• Closure: one lane closed, NB side onlyClosure: one lane closed, NB side only
•• Hours of restriction: evening period only Hours of restriction: evening period only 

(11 pm(11 pm––5 am)5 am)
•• Side restriction: one side (10% roadway Side restriction: one side (10% roadway 

capacity reduction)capacity reduction)
•• Construction posted speed: 45 mphConstruction posted speed: 45 mph

USUS--23 Project Specifications23 Project Specifications



Build Alternative CaseBuild Alternative Case

•• Carried over changes made in modified base Carried over changes made in modified base 
case to 2010case to 2010

•• Changed AB_FFS from 70 to 45 mphChanged AB_FFS from 70 to 45 mph
•• Changed AB_LANES from 2 to 1Changed AB_LANES from 2 to 1
•• Recalculated AB_TIME =             Recalculated AB_TIME =             

(LENGTH / FFS) * 60(LENGTH / FFS) * 60
•• Reduced AB_OPCap by 10% to represent Reduced AB_OPCap by 10% to represent 

capacity reduction due to one side restrictioncapacity reduction due to one side restriction

Link Attribute ChangesLink Attribute Changes



Build Alternative CaseBuild Alternative Case

•• Manually calculated travel time and Manually calculated travel time and 
updated highway link attribute tableupdated highway link attribute table

•• Built network using updated link infoBuilt network using updated link info
•• Changed GISDK code and recompiledChanged GISDK code and recompiled
•• Performed offPerformed off--peak traffic assignment peak traffic assignment 

using 2010 trip tablesusing 2010 trip tables
•• Generated model run summaryGenerated model run summary

Final StepsFinal Steps



Analyze Model OutputAnalyze Model Output

•• Calculated beforeCalculated before--andand--after volumes after volumes 
(absolute and percentage differences)(absolute and percentage differences)

•• Calculated beforeCalculated before--andand--after speeds and after speeds and 
V/C ratios V/C ratios 

•• Checked new traffic patterns and Checked new traffic patterns and 
diversions for reasonableness, using diversions for reasonableness, using 
engineering judgment and experienceengineering judgment and experience



OffOff--Peak Volume DifferencePeak Volume Difference
Alternative Case vs. Modified Base CaseAlternative Case vs. Modified Base Case

Large decrease
(-300 or more)

Small decrease
(-100 to -300)

Little change
(-100 to +100)

Small increase
(+100 to +300)

Large increase
(+300 or more)



Equilibrium AssignmentEquilibrium Assignment
Unexpected ConsequencesUnexpected Consequences

Large decrease
(-300 or more)

Small decrease
(-100 to -300)

Little change
(-100 to +100)

Small increase
(+100 to +300)

Large increase
(+300 or more)



Finalize USFinalize US--23 Case Study23 Case Study

•• Developed technical memo and cover Developed technical memo and cover 
letter on findingsletter on findings

•• Transmitted memo and model data files Transmitted memo and model data files 
to requesting agencyto requesting agency

•• Logged request in SEMCOGLogged request in SEMCOG’’s request s request 
database (TDMS)database (TDMS)
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