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Work Zone Crash Analysis




The Question

« 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)

e Question - Are the ODOT work zones
causing more accidents?

- If so, can we do more to limit the
Increase?



The “Knee Jerk” Reaction

e “Well of course we have more crashes In




The Analysis

 Began analyzing work zone crashes




The Analysis (cont.)

Work Zone Crash Summary - 2003

MWED




The Analysis (cont.)

Work Zone Crash Summary - 2002




Next Step > More Analysis

e Logged and analyzed hundreds of work
zone crashes. Looked for “abnormally”




Next Step—> More Analysis=> The
Conclusions

1. Geometrics

The “abnormally” high concentrations of
crashes showed there are major geometric




Next Step—> More Analysis=> The
Conclusions




The Geometric Problems

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

e Paved shoulders — Created “desired” cross
section that requires a 2’ paved shoulder

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

e More on the MOTAA later i



New Process Developed
Work Zone Crash Tracking
In Near Real Time




Work Zone Crash Tracking

o Candidate projects identified in winter

e Coord. w/local enforcement to have WZ
crashes put aside for pickup twice/month

* Crashes sorted into %2 mile segments

e Compared to historical “non-construction”
frequencies

* “Problem” locations investigated
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Mumber of Crashes

Humber of Crashes

Work Zone Crashes

Boxes Contain Pre Work Zone 3-Year
Averages by Section (April 1 - November
30)

1527 - 15.78
577 - 16.26
1627 - 168.78
17.27 - 17.76

1677 - 17.26

[
-+
[
o
-+

Crash Logpoint (MP 14.2- 17.4)
HAM-IR-T5 Count of Crashes in Work Zone by Month

HAM-IR-75 Work Zone vs. Mon Work Zone Crash Comparisen

Humber of Crashes

2004 Work Zone Cashes Pre Work Zone 3-Yr Ave rage
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End Crash Analysis



ODOT MOT Policy &
Alternatives Analysis

Ohio Department of Transportation
Project Development Process (PDP) for Major Projects

Stage 1 Design MOT Policy Exception
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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

Start

1.Will proposed project violate ‘ ‘ Design &
' ' Construct

permitted lane closure times?

2.Perform analysis to determine Analysis predicts Design &

expected impacts (queue lengths). queues less Construct
than threshold

3. Analysis predicted queues Sequence const. to not _
greater than policy allowed violate permitted lane — Design &
threshold. closure times or allowable | Construct

queue thresholds.

4, Submlt exception request to - MOTEC deudes if and
Executlve Committee (MOTECQC). how sroiect will be built.




The MOT Policy Process

Start
1.Will proposed project violate

. [ =, EE0HY
permitted lane closure times?

Design &
Construct

Analysis predicts
- queues less ‘

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

than threshold

Sequence const. to not )
Design &

policy allowed threshold. violate permitted lane -
- closure times or allowable Construct

l 3. Analysis predicted queues greater than
gueue thresholds.

4.Submit exception request to - MOTEC decides if and
Executive Committee (MOTEC).

how project will be built.
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MQOT Policy Process Detalls

1. Will proposed project violate
permitted lane closure times?

{ 5..5 Pemmitted Lane Closure EX3
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MOT Policy Process Detalls
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The MOT Policy Process

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

Design &
Construct

2.Perform analysis to determine

expected impacts (queue — [ty — =l

lengths).

I . Sequence const. to not violate permitted lane —
[ ]

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

Design &
Construct

closure times or allowable queue thresholds.

— I MOTEC decides if and how project will be built.
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MQOT Policy Process Detalls

2. Perform analysis to determine

expected impacts (queue lengths).

o 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
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The MOT Policy Process

e s - .
- iect vi - m——- No L Designé&
1..W|II7proposed project violate permitted lane closure CorsiieE

| |
Yes
Analysis predicts Desian &
l 2.Perform analysis to determine expected impacts (queue lengths) — queues less ‘ Consgtruct
than threshold

3. Analysis predicted gueues
greater than policy allowed | |

threshold.
S\

Sequence const. to not
violate permitted lane Design &

closure times or allowable Construct
gueue thresholds.

1S
I 4.Submit exception request to Executive Committee (MOTEC) ‘ I hMoc\/)vTIErg'g;C\i\(/jiﬁsbg zﬁﬁt 24
0, o
. ____________ _____ ____________________________________N




MQOT Policy Process Detalls

3. Analysis predicted queues greater than

policy allowed threshold..

* 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 -



The MOT Policy Process

Start

1.Will proposed project violate
permitted lane closure times?

Yes

| L

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

3. Analysis predicted queues greater than policy
allowed threshold.

e = Desin&
Construct

—

Analysis predicts Design &

Construct

Design &

=

queues less
than threshold

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

4. Submit exception request

to Executive Committee

(MOTEC).

MOTEC decides if and
how project will be built.



MQOT Policy Process Detalls

4. Submit exception request to Executive Committee
Maintenance of Traffic Exception Committee

(MOTEC)

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 technigues, on-ramp closures

Bottom line — Very few exceptions granted
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End MOT Policy
Begin MOTAA




ODOT MOT Alternatives

A EWATES

What is 1t?

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

Ohio Department of Transportation
Project Development Process (PDP) for Major Projects

MOTAA

Stage 1 Design MOT Policy Exception
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The ODOT MOTAA

e Designer Is given a specific “desired” foot
print (cross section) and then reports on a
given list of potential problems

e The number of lanes are based on the PLC

o “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

e Designer reports (for both crossovers and
width) If any of the following problems

would be expected:

 Environmental impacts

e Construction
cost/duration

e Maintenance of existing
lighting/drainage

e Construction joint
location (concrete)

Crossover location
R/W impacts
Bridge widths

Earthwork, retaining
walls, profiles

Constructability/
Constr. Access
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The ODOT MOTAA

Factor to be 1
Considered

LA Full £ be ed at night, duri

F roo1 closure of may be required at night, during
Mcet VD partial demolition of the structures.
Zone Policy

Ability to Simple access provided, utlizing tw Accesz to 5
maintain all | construction. Stage 3.
accesses
Ability to
provide on-
ramp Decision
Sight

Distances

Mests TEM requirements.

nld not increase /W or
Right-of-w } | environmental impacts along Additional
and sase E = E tempo sements are anticipated along S
. £ at: cilitate placement of temporary pavement
environmental width construction.

impacts

Final bridge
widths

Significant
impacts for

. constructed in tw tial st 3
construction cons R -on (similar to Option 1). H

. construction n.
duration (see one to three mond
note 2) third construction season) to complete median
construction along I.7

Significant
impacts to
permanent
earthwork,
retaining
walls, ete.
Ability to

maintain ary
required in Stage

No impacts to these permanent design featur No impacts to these permanent design features are

anticipated. anticipated.

existing o special provisions required.
drainage and
lighting

Construct-
ability and Adequs fie w nes along I-73. Potentially

construction ommmen with part-width
equipment

access

constructon.




The ODOT MOTAA

BRIDGE FECTION (AT ABUTWENT)
STEF | - PARTIAL CCWGLFSW EXFETING BRIOGE

OPTION 1. STAGE 2

I1-75 MAINTENANCE OF TRAFFIC

BRFOGE SECTION (AT ABNTWENT
STEP B - DONSTRUCT CENTER BRIDEE

TwrHameR MARTHBAUIAD

EXHIBIT 2




End MOTAA




Related MOT Topics
OP

* 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

e 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

S.R. 315
FRA-315-2.78

Ll
BROCE} FRA-315-2.78

BLENTANGEY FREEWAY CHER

OLENTANGY. FIFTH, AWD KING

CELAMINATION

DELAMINATION MAFYBOTTOM OF DECK




Summary



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

e Forced MOT considerations to be
evaluated early in design process




Summary
MOT Alternative Analysis

* Ensures past problems not repeated:
* Ramp merges adequate

* O




Summary
MOT Alternative Analysis

e |dentifles WZ issues In time to do




QUESTIONS??
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