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Work Zone Crash Analysis
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• ODOT is embarking on the largest 
construction program(s) in our history 
(More of a statement than a question)

• Director was concerned about the impact 
our work zones will have on crashes 
(Again, more of a statement)

• Question - Are the ODOT work zones 
causing more accidents?
- If so, can we do more to limit the 

increase?

The Question
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• “Well of course we have more crashes in 
work zones. Narrow lanes, barriers next to 
lanes, and on… and on…. and on….”

• Turns out there were things we could do 
better!!

The “Knee Jerk” Reaction
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• Began analyzing work zone crashes

• Performed “Before/After” comparison of 
crash rates

• Results were startling:

The Analysis
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The Analysis (cont.)

Work Zone 
Rate

No Work

Zone Rate
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The Analysis (cont.)

Work Zone 
Rate

No Work

Zone Rate
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Next Step More Analysis

• Logged and analyzed hundreds of work 
zone crashes. Looked for “abnormally”
high concentration of crashes.

• Compared these work zone high crash 
locations with crashes prior to construction
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Next Step More Analysis The 
Conclusions

1. Geometrics
The “abnormally” high concentrations of 

crashes showed there are major geometric 
contributing factors to work zone crashes:

(a) Inadequate off-ramp capacity
(b) Inadequate ramp merges
(c) Insufficient paved shoulders
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Next Step More Analysis The 
Conclusions

2. Speed
Possibly a victim of our own success. Work 
Zone Policy ensures sufficient mainline 
capacity that may encourage speeding. 
Average speed in 2004 major work zones is 11 
mph higher than the posted speed limit. 
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The Geometric Problems

• Ramp merges – Created new standards for 
work zone on ramp merges. Merges are 
now required to be detailed in plans.

• Paved shoulders – Created “desired” cross 
section that requires a 2’ paved shoulder

• Off-ramp-capacity – Explicitly looked for in 
Maintenance of Traffic Alternative Analysis 
(MOTAA).

• More on the MOTAA later
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New Process Developed
Work Zone Crash Tracking

In Near Real Time
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Work Zone Crash Tracking

• Candidate projects identified in winter
• Coord. w/local enforcement to have WZ 

crashes put  aside for pickup twice/month
• Crashes sorted into ½ mile segments
• Compared to historical “non-construction”

frequencies
• “Problem” locations investigated
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Work Zone Crashes
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End Crash Analysis            
Start MOT Policy
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ODOT MOT Policy  & 
Alternatives Analysis

MOTAA

MOT Policy ExceptionStage 1 Design
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Important Elements of the  
MOT Policy

• Permitted Lane Closure Map (Times)
– Pre-defined times when any section of the 

Interstate or look alike system can have the 
number of lanes reduced

– Based upon work zone capacity (volumes, % of 
trucks, terrain type)

• Maximum Allowable Queue Thresholds
• Detailed Analysis
• Applicable to both contract construction and 

maintenance work
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The MOT Policy Process

Yes

Start
1.Will proposed project violate  
permitted lane closure times?

2.Perform analysis to determine 
expected impacts (queue lengths).

3. Analysis predicted queues 
greater than policy allowed 
threshold.

4.Submit exception request to
Executive Committee (MOTEC).

MOTEC decides if and 
how project will be built.

Analysis predicts
queues less 
than threshold

Sequence const. to not 
violate permitted lane 
closure times or allowable 
queue thresholds.

No Design & 
Construct

Design & 
Construct

Design & 
Construct
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The MOT Policy Process

Start
1.Will proposed project violate  

permitted lane closure times?

No Design & 
Construct

Yes

2.Perform analysis to determine 
expected impacts (queue lengths).

3. Analysis predicted queues greater than 
policy allowed threshold.

4.Submit exception request to
Executive Committee (MOTEC).

MOTEC decides if and 
how project will be built.

Analysis predicts
queues less 
than threshold

Sequence const. to not 
violate permitted lane 
closure times or allowable 
queue thresholds.

Design & 
Construct

Design & 
Construct
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MOT Policy Process Details
1. Will proposed project violate

permitted lane closure times?

https://dotaw100.dot.state.oh.us/plcm
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MOT Policy Process Details
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The MOT Policy Process

2.Perform analysis to determine 
expected impacts (queue 
lengths).

Yes

Start
1.Will proposed project violate  
permitted lane closure times?

No Design & 
Construct

3. Analysis predicted queues greater than policy allowed 
threshold.

4.Submit exception request to Executive Committee (MOTEC). MOTEC decides if and how project will be built.

Sequence const. to not violate permitted lane 
closure times or allowable queue thresholds.

Design & 
Construct

Analysis predicts
than threshold

Design & 
Construct
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MOT Policy Process Details

• Use QUEWZ-98 program to calculate the 
capacity of a work zone option

• Apply adjustment factors in calculation 
process based on ODOT research. 

• Apply these capacity volumes and the traffic 
data to the ODOT developed queue 
calculation spreadsheet

2. Perform analysis to determine 
expected impacts (queue lengths).
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The MOT Policy Process

3. Analysis predicted queues    
greater than policy allowed 
threshold.

Yes

Start
1.Will proposed project violate  permitted lane closure 
times?

2.Perform analysis to determine expected impacts (queue lengths).
Analysis predicts
queues less 
than threshold

No Design & 
Construct

Design & 
Construct

4.Submit exception request to Executive Committee (MOTEC). MOTEC decides if and 
how project will be built.

Sequence const. to not 
violate permitted lane 

closure times or allowable 
queue thresholds.

Design & 
Construct
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MOT Policy Process Details

• Allowable queue thresholds
– Queues less than 0.75 miles are 

acceptable
– Queues greater than 0.75 miles and 

less than 1.5 miles if the queue 
exceeds 0.75 for two hours or less

– 0.75 mile queues with a duration 
greater than 2 hours or longer than 
1.5 miles are unacceptable

3. Analysis predicted queues greater than
policy allowed threshold..
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The MOT Policy Process

4. Submit exception request
to Executive Committee  
(MOTEC).

MOTEC decides if and 
how project will be built.

Design & 
Construct

Design & 
Construct

Design & 
Construct

Yes

Start
1.Will proposed project violate  
permitted lane closure times?

2.Perform analysis to determine expected impacts 
(queue lengths).

3. Analysis predicted queues greater than policy 
allowed threshold.

Analysis predicts
queues less 
than threshold

Sequence const. to not 
violate permitted lane 
closure times or allowable 
queue thresholds.

No
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MOT Policy Process Details

• MOTEC compromised of Executive Management 
because of fiscal implications

• Exception requests include the following information 
for multiple alternatives:
– Queue lengths, queue durations, construction costs, 

construction schedules and mitigation strategies
• Mitigation Strategies Can Include:

– ITS, web cams, incident response, extensive detour 
planning, extensive public information campaigns, innovative 
contracting techniques, on-ramp closures

• Bottom line – Very few exceptions granted

4. Submit exception request to Executive Committee 
Maintenance of Traffic Exception Committee   
(MOTEC)
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End MOT Policy
Begin MOTAA
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ODOT MOT Alternatives 
Analysis

• What is it?
• Analysis of potential work zone 

impacts “constraints” that occurs 
PRIOR to the first detail plan 
submissions

• It occurs early enough so that MOT 
can be used to:
– Pick between feasible project alternatives
– Size structure widths
– Highlight WZ right-of-way and 

environmental impacts early enough to do 
something about them
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ODOT MOT Policy  & 
Alternatives Analysis

MOTAA

MOT Policy ExceptionStage 1 Design
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The ODOT MOTAA
• Designer is given a specific “desired” foot 

print (cross section) and then reports on a 
given list of potential problems

• The number of lanes are based on the PLC
• “Desired” foot print (cross section) is 

overlaid at defined location for both a 
crossover and part width alternatives.
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The ODOT MOTAA

• Work zone policy
• Maintain access (off-

ramp capacity)
• Ramp merges
• Environmental impacts
• Construction 

cost/duration
• Maintenance of existing 

lighting/drainage
• Construction joint 

location (concrete)

• Crossover location
• R/W impacts
• Bridge widths
• Earthwork, retaining 

walls, profiles
• Constructability/ 

Constr. Access
• Provide “desirable”

“footprint/cross 
section”

Designer reports (for both crossovers and 
width) if any of the following problems 
would be expected:
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The ODOT MOTAA
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The ODOT MOTAA
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End MOTAA

Begin Misc. MOT Subjects
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Related MOT Topics
OPI
• Every Interstate and look-alike work 

zone is inspected and rated by Central 
Office for adherence to standards, 
specifications and for safety concerns
– Any safety concerns are immediately 

brought to the attention of the district for 
correction

– Results of these inspections are part of 
Organization Performance Index (OPI)

– Each District Deputy Director is held 
accountable for their OPI performance
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Related MOT Topics (Cont.)
Training
• ODOT undertaking largest training 

initiative in our history
– One of the many required classes (for 2500 

ODOT highway workers, project inspectors, 
etc) is work zones

– Testing and certification are part of the 
training classes

• Consultants now required to attend 
ODOT WZ Design training class as part 
of their prequalifications. Testing & 
certification required.
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Misc. MOT Topics
• More open to complete closures; 

particularly for urban bridge overlays.
• Maximum deck area is currently 23,000 

square feet
– Close Friday @ 8 pm
– Open for Monday rush hour
– Must be cautious of “blow throughs”
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Misc. MOT Topics
• Ground Penetrating Radar
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Summary
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Summary
Work Zone Crashes

• Showed need for detailed design standards 
for WZ on ramp merges (Big Problem)

• Showed need for min. paved shoulders
• Showed minimum paved shoulders needed
• WZ off ramp capacity needs considered
• Speeding is an issue in work zones
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Summary
Work Zone Policy

• Defines hours a lane closure can happen
• Established max. allowable queues
• Created standard impact analysis
• Created exception process (not often 

granted)
• Applicable to construction and 

maintenance
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Summary
MOT Alternative Analysis

• Forced MOT considerations to be 
evaluated early in design process

• Used as a major consideration in 
picking preferred alt that is designed 
and built
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Summary
MOT Alternative Analysis

• Ensures past problems not repeated:
* Ramp merges adequate
* Off ramp capacity considered
* Work zone cross section is adequate
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Summary
MOT Alternative Analysis

• Identifies WZ issues in time to do 
something about them:
* Bridge dimensions
* R/W needs (including temporary)
* Environmental impacts
* Local access
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QUESTIONS??
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