Oregon Work Zone Reviews

Summary Report

2015

]

W

%’/

W

7

3 v

U.S. Department of Transportation

Federal Highway
Administration

Oregon ‘
Department v
of Transportation



Contents

INtroduction ........cceeeeeveeneeneceneneneen3

RESUILS...ccuereerernnrenereerenrnrenneecenneees 7

0= =410 ] o 1 PP 10
Region2....ccccevviiiiiiiiiiiii, 12
REgION 3 ...t 14
Region4.....ccccevviiiiiiiiiiiiiiiiiiiiiiie, 16
REGION 5. . 17
Recommendations...........ccceerennn. 18
Work Zone Strengths.........cccccuueee.n. 20
Work Zone Weaknesses .................... 21
TCS, Plans. ....ceeeeeeeiiiiereeeeeeeiiineeeneeenns 22
Work Zone Innovations ............c....... 23

CoNClUSION .c..eeererererereecrerrenneee. 24

Figures

Figure 1: Evaluation Form..................... 6
Figure 2: Average Measure Scores........ 7
Figure 3: Annual Scores ..........cccueeenneee. 8
Figure 4: Annual Scoring Graph............ 8
Figure 5: Region Scoring Stats .............. 9
Figure 6: # of Projects.......ccccceeeeennnnnenn. 9
Figure 7: Project Average Scores.......... 9
Figure 8: Year Comparison ................. 18
Figure 9: TCS .oooiiiiiiiiiiiiiiiiiieeeee, 22
Figure 10: Plans.....cccccvveeeeeciveeeccieeennnns 22



As part of ODOT's statewide work zone safety and temporary traffic control program, jointly with the FHWA, the Work
Zone Unit travels around the State conducting several, multi-day construction Work Zone Reviews. The 2015 Work
Zone Reviews visited and reviewed 39 different highway construction work zones.

The 2015 construction season provided a wide variety of work zones to review. Project locations ranged from the
Oregon Coast to the high desert of Eastern Oregon. Several projects completely closed the road to public travel,
while others worked alongside high-speed, live traffic.

In conducting the Reviews, a number of Reviewers are invited to participate. Reviewers represent a broad cross-
section within the temporary traffic control discipline — FHWA, ODOT Region TCP Design and Region Safety
personnel. Review participants are asked to score the work zones on a wide array of performance measures. Scores
and comments are used to focus and heighten awareness of the many standards, practices, procedures and devices
used in the design and implementation of ODOT’s Traffic Control Plans. This report provides important feedback for
statewide TCP Designers, ODOT engineering consultants and Region Construction Project Management staff. ODOT
benefits from the Reviews by realizing measurable improvements in the quality and safety of the temporary traffic
control plans used on its highway construction projects.

The purpose of the Work Zone Reviews is to:

e Confirm ODOT Temporary Traffic Control Design Standards and Practices are being implemented in the
field consistently and uniformly.

e Confirm that the latest Standards and Practices are effective at providing a satisfactory level of safety for
the traveling public and construction workers.

e Reveal additional techniques or technologies needed to improve overall safety, traffic flow and
construction efficiency.

e Strengthen communication and working relationships between ODOT design and construction
staff, consultants, and contractor employees.

e |dentify current standard practices that need to be updated based on observations and feedback.

Since 2002, ODOT has been conducting detailed work zone reviews in an effort to strengthen the quality, efficiency
and safety of its highway construction work zones. The Work Zone Reviews serve as a key element within the
Agency’s quality control and quality assurance programs. The Reviews allow designers, Safety staff, Project
Coordinators and Construction personnel the opportunity to observe strengths and weaknesses within this unique
and dynamic discipline.

Each Reviewer was asked to evaluate the condition and effectiveness of a variety of devices used within the work
zone. Over 30 different “measures” are scored for each project visited. Scores are based on a scale of 1 (low) to 10
(high). A score of 4 or less warrants immediate contact with the ODOT Project Manager’s office or an on-site agency
representative to discuss the issue and possible mitigation strategies.



The Work Zone Review Evaluation Form (Figure 1) is used
by Reviewers to record scores, notes and comments for
each project visited.

This year’s reviews were conducted over four separate
trips :

e Regions 1 and 2 (north)

e Regions 2 (south) and 3

e Regions4and5

e Region 1 Night

Evaluation Forms were collected from 39 different
construction projects, visited by 12 Reviewers, resulting in
over 200 pages of scores and comments.

The large amount of information and comments collected
allows for a wide array of reports. Please contact the Work
Zone Unit in Salem for additional information regarding
reporting options and availability.

This year:
e 39 projects evaluated, spanning all five Regions.

e 12 different Reviewers participated, including
representatives from:

- ODOT Construction Project
Management and Inspection

- ODOT Traffic-Roadway Section

- Designers from ODOT Region Tech
Centers

- ODOT Transportation Safety Division
Safety Coordinators

- Federal Highway Administration
(FHWA)

Measures are scored as applicable for each project. If a
device or condition was not present on a project at the
time of the visit, a score was not given. For example,
temporary concrete barrier may have been included in a
particular contract, but if not in use on the project site at
the time of the visit, “Temporary Concrete Barrier” (and
likely, “Temporary Impact Attenuators”) would not have
been scored for that project.
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Each of the following Measures are evaluated for each project visited:
Temporary Signing — Overall quality (design, condition), placement and

spacing (visibility and legibility).

Channelizing Devices — Overall quality, condition, placement and
effectiveness for tubular markers/ cones, drums, and barricades.

Pavement Markings & Markers — Overall quality (condition and
visibility), placement and removal of temporary and permanent
markings, where applicable.

Temporary Concrete Barrier — Alignment, crashworthy installations, and
quality of the barrier.

Reflective Barrier Panels — Condition (cleanliness and installation),

effectiveness, and placement.

Temporary Impact Attenuators — Proper application and Quality
(maintenance and placement).

Portable Changeable Message Signs (PCMS) — Effective placement,

condition, and message quality.

Sequential Arrow Panels — Proper application, placement, and quality of
the device.

Temporary Traffic Signals — Proper installation (design and layout),
operation, and maintenance.

Bike/Ped/ADA Facilities — ADA compliance, adequate signing and devices; and,
Continuity through the project site (detours, diversions), pedestrian channelizing
device.

Flaggers — Proper placement, effective devices and equipment; and,
performance.

Pilot Cars — Appropriate application and performance.

Mobility — Effect of construction activities on traffic. Not exceeding
specified delay limits.

Worker Garments & Equipment — Standard application of safety
measures for workers and equipment on the jobsite.

Site Housekeeping — Work site cleanliness and orderliness.



Figure 1—Work Zone Reviews Evaluation Form

PROJECT NAME:

DATE:

HIGHWAY:

MILEPOST:

REGION: TIME:

PROJECT MANAGER:

OTHER CONTACTS:

REVIEWED BY:

CONTRACTOR:

TCS for Project? YES, NO, UNSURE

SCORING PROCESS: Only provide a Score for Devices/Categories witnessed on the project.
NOTIFY PM (phone/email) or FIELD INSPECTOR !!

1 2 3 4
CATEGORIES
TEMPORARY SIGNING

LOOK FOR: Crashworthy design, supports, placement.
Clean and visible. Legible, logical, efficient messages.
Proper font size, sign color, design format.

CHANNELIZING DEVICES
LOOK FOR: Placement and alignment. Quality and
cleanliness. Proper application. Reflectivity.
Crashworthiness.

PAVEMENT MARKINGS
LOOK FOR: Paint, Tape, Markers. Proper type, Placement,
Alignment, Condition, Removal quality.

CONCRETE BARRIER
LOOK FOR: Quality, Alignment, Pinned together. Secured
to pavement, where necessary.

REFLECTIVE BARRIER PANELS: Y or N

IMPACT ATTENUATORS
LOOK FOR: Sand barrels, Narrow-site, TMA. Proper place &
Installation. Maintained. Correct Design Speed.

PORTABLE CHANGEABLE MESSAGE SIGNS (PCMS)
LOOK FOR: Clear, Legible, meaninful Messages. Visible @
Location. Good working order.

SEQUENTIAL ARROW PANEL
("Arrow Board")

TEMP. TRAFFIC SIGNAL (Span wire).
PORTABLE TRAFFIC SIGNAL (Circle applicable)

BICYCLE, PEDESTRIAN, ADA COMPLIANCE
LOOK FOR: Consistent, complete signing. Smooth surfaces.
Adequate widths. Effective curb ramps. Bicycle
accommodation where facility impacted.

FLAGGERS
LOOKFOR: Clean, reflective ANSI Class Il garments. Proper
hats, radio, Stop/Slow paddle. Hand signals, eye contact.

PILOT CARS
LOOK FOR: Driving 35 mph or less. Warning lights. Clean,
visible "PILOT CAR FOLLOW ME" sign.

MOBILITY
Time Stopped At Flagger or Signal:

Approx. Travel Speed through work zone:

WORKER GARMENTS & SAFETY EQUIPMENT
LOOK FOR: Clean, Class Il vests (If in ROW). Hardhats. Fall
protection, Trench shoring (over 5-ft)

GENERAL SITE HOUSEKEEPING

POLICE ENFORCEMENT

(Circle appropriate answer)

DRIVER-FRIENDLY WORK ZONE
Clear path through WZ? Any "Surprises," or Conditions
straining Driver Expectancy?

FINAL SCORE = |

5

BELOW AVG.

AVERAGE
6

ABOVE AVG.
7

GOOD
8

VERY GOOD
9

PERFECT
10

QUALITY
PLACEMENT
SPACING

Tubular Markers or
Cones

DRUMS

BARRICADES

CONDITION

PLACEMENT

CONDITION
PLACEMENT

CONDITION

CONDITION

PLACEMENT

MESSAGE
LOCATION
CONDITION
PLACEMENT
CONDITION
SET-UP
CONDITION

SIGNING

Ped. Channelizing
Devices (PCD)

ADA Accomodation
VISIBILITY

PERFORMANCE

EQUIPMENT
PERFORMANCE

OVERALL FLOW
Minutes
MPH
GARMENTS
EQUIPMENT
CLEAN, ORDERLY

ON-SITE?
PAYING OT?

Meet Driver
Expectancy?

Ease of Navigation

SCORE

COMMENTS

PANEL 1 PANEL 2

Use reverse if
multiple PCMS.

Y or N

Was Law Enforcement present in or patrolling WZ?

Yor N

Project include OT Enforcement Hours? (Contact Anne Holder, TSD)

(# of Scores made)
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Results

Results from approximately 4,000 scores from the 12
different Reviewers for the 39 projects are used to develop
the project and measure scores. Project scores are
combined and averaged based on the number of
participants submitting an Evaluation Form. Overall
average project scores are calculated for each Region and
are compared to scores collected since 2002 (Figures 3
through 7). Average scores for individual projects are
ranked in order of highest to lowest (see Pages 10 through
17).

Measure Scoring Summary

Figure 2 shows the statewide average score for each work
zone measure. Figure 2 can be used to identify measures
(devices, practices) needing additional attention at the
design and/or implementation phase of the project. It also
identifies measures that are meeting or exceeding road
users’ expectations.

Of the 31 measures, all but two received an average score
above 6.0. Five of the measures received average scores
above 7.3.

Measures that consistently received the highest average
scores for 2015 are:

e Impact Attenuator — Condition, 7.5

e Pilot Car - Equipment, 7.5

e Impact Attenuator — Placement, 7.4

e PCMS - Condition, 7.4

e  Mobility - Overview, 7.4

Measures that consistently received the lowest average
scores for 2015 are:

e Bicycle, Pedestrian & ADA Facilities —
ADA Compliance, 5.4

e Bicycle, Pedestrian & ADA Facilities — Continuous
Route, 5.5

e Bicycle, Pedestrian & ADA Facilities — Signing, 6.0

e PCMS—Message, 6.4

Figure 2 — Average Scores

SCORED MEASURES FOR THE STATE

TEMPORARY SIGNING: QUALITY | 7.2 |

TEMPORARY SIGNING: PLACEMENT | 6.8 |

TEMPORARY SIGNING: SPACING | 6.9 ‘

CHANNELIZATION DEVICES: TUBES/CONES | 7.0 |

CHANNELIZATION DEVICES: DRUMS | 7.2 |

CHANNELIZATION DEVICES: BARRICADES | 6.8 I

PAVEMENT MARKINGS: CONDITION | 7.2 |

PAVEMENT MARKINGS: PLACEMENT | 7.2 |

CONCRETE BARRIER: CONDITION | 7.3 |

CONCRETE BARRIER: PLACEMENT 7.2 |

REFLECTIVE BARRIER PANELS: CONDITION 6.7 |

IMPACT ATTENUATORS: CONDITION | 7.5 |

IMPACT ATTENUATORS: PLACEMENT | 7.4|

PORTABLE CHANGEABLE MESSAGE SIGNS (PCMS):
MESSAGE

PORTABLE CHANGEABLE MESSAGE SIGNS (PCMS):
PLACEMENT

7]

PORTABLE CHANGEABLE MESSAGE SIGNS (PCMS):

CONDITION | 74 |

SEQUENTIAL ARROW PANEL: PLACEMENT | 7.0 |

SEQUENTIAL ARROW PANEL: CONDITION | 7.3 |

TEMP. TRAFFIC SIGNALS: SETUP | 7.1 |

TEMP. TRAFFIC SIGNALS: CONDITION | 6.8 |

BICYCLE, PEDESTRIAN & ADA FACILITIES: SIGNING -

|
BICYCLE, PEDESTRIAN & ADA FACILITIES: CONTINUOUS
ROUTE

BICYCLE, PEDESTRIAN & ADA FACILITIES: ADA
COMPLIANCE

FLAGGERS: VISIBILITY | 7.1 |

FLAGGERS: PERFORMANCE | 6.8 ‘

PILOT CARS: EQUIPMENT | 7.5 |

PILOT CARS: PERFORMANCE | 6.9 ‘

MOBILITY: OVERALL FLOW |7.4|

WORKER GARMENTS & EQUIPMENT: GARMENTS | 7.0 |

WORKER GARMENTS & EQUIPMENT: EQUIPMENT | 7.3 |

SITE HOUSEKEEPING: CLEAN, ORDERLY | 7.2 |
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e Scoring Summary

The 2015 Work Zone Reviews reviewed 39 projects. The statewide average project score increased from 2013 to 2015 and, is
consistent with scores from past reviews.

The statewide average project score of 69* equates to a rating of, “Average” based on the current scoring system. The
average rating confirms that the TCP Standards and Practices are mostly effective and being implemented a majority of the
time.

* Raw scores (“out of 10”) are converted to scores based on 100 for annual comparison purposes.

During the Reviews, a few isolated projects needed immediate attention to the traffic control plan. On-site Region Project
Management staff was prompt and cooperative in responding to questions or suggested improvements.

The Measures scored during the Reviews are averaged and ranked — both statewide and for each of the five Regions. No Work
Zone Reviews were conducted in 2014. (See Figures 3 through 6).

Figure 3—Annual Scores

2015 WORK ZONE SAFETY AUDIT SUMMARY REPORT - SCORING STATISTICS by YEAR

2006 2008 2010

43 3 42

ANNUAL AVERAGE STATEWIDE WORK ZONE TOUR SCORES

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Figure 4—Annual Scores graph
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Region Scoring Summary

Three of the ODOT Regions scores increased compared to 2013, while two of the Regions scores decreased. Region 4 had a
significant increase in score, after having a significant decrease the year prior. Overall , Region average scores remained
consistent with historical scores dating back to 2002.

Due to the completion of the 10-year OTIA Il bridge replacement program in 2012 and overall decreased statewide project
funding, the number of projects available for review has been declining since 2009. Nonetheless, enough projects are still being
constructed to aid the TCP Unit in improving the statewide work zone safety and traffic control plans program.

On the pages that follow, are graphical Region maps showing individual Project scores and overall average Measure scores for that
Region. Projects and measures highlighted in green are the highest scores, highlighted in yellow the middle scores, and
highlighted in red the lowest scores.

Figure 5 - Region Scores

2015 WORK ZONE SAFETY AUDIT SUMMARY REPORT - SCORING STATISTICS by REGION

B OE =
69.3 72.8 - 75.6 82.0 68.1 68.6 . -
61.3 72.0 - 67.2 . -
75.5 72.3 - 66.1 . -
76.3 74.5 - 68.4 . -
76.2 75.7 - 77.0 64.6 . -

Figure 6 - # of Projects Figure 7— Project Average Scores

Projects Scored per Region SCORE Prfj.gits Pr(g"jggts
Region 1 =8
Region 2 [
Region 3 6-7
Region 4 5-6
Region 5 <5
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Region 1

Project Scores N
¥ Tillamook ||
: Seaside
\_ J
e N

,Region 1 Measure Strengths:\ Measure Scores
e Impact Attenuators

e Pavement Markings

e Mobility

e PCMS
Weaknesses:

e Bicycle/Ped/ADA

o Flaggers
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Region 2

Project Scores

(Region 2 Measure
Strengths:

e  Pavement Markings

e Site Housekeeping

e  Mobility

e Channelization Devices
e Impact Attenuators
Weaknesses:

e  Bicycle/Ped/ADA

e  Seq. Arrow Panel
L
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Region 3

Project Scores

o /

Region 3 Measure

Strengths:

e |[mpact Attenuator
e Mobility

e Worker Garments

Weaknesses:
e Bicycle/Ped/ADA

Seq. Arrow Panel
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Region 4

i R
Project Scores
J
N (ono: )
Measure Scores Region 4 Measure
e Temp. Traffic Signals

obiiy @)
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Region 5

‘ Project Scores

(Region 5 Measure
Strengths:

e Seq. Arrow Panel

e  Mobility

e Concrete Barrier

e |Impact Attenuators
Weaknesses:

e Temporary Traffic Signals

y & Bicycle/Ped/ADA
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RECOMMENDATIONS

The annual Work Zone Reviews revealed a number of consist-
encies, improvements and positive comments. However, sub-
standard quality control issues were observed — some new,
some recurring. Comments and Measure scores from this year,
and comparative 2013 measure rankings, were used to identify
TCP strengths and deficiencies for 2015.

TCP Strengths for 2015 included the usage and quality of im-
pact attenuators, pavement markings, site housekeeping and
apparel, as well as mobility and the accommodation of traffic
through our work zones.

TCP Deficiencies for 2015 included design and accommodation
measures used for managing bicycles, pedestrians and ADA
users in the work zone. In addition, PCMS messages, sequen-
tial arrow panel, temporary signing, and temporary traffic sig-
nals all showed declines in quality and effectiveness.

Several extraordinary examples of temporary traffic control
measures were encountered during the safety reviews, as
shown below.

Region 4: 1-84: Dalles—
Fifteen Mile Creek.
Custom sign to try and
keep a single lane
through the construc-
tion site operational.

Region 4: US 97 @ J St.(Madras). Pedestrian Channelizing
Device to guide and separate pedestrians.

[y

2
3
4
5
6
7
8
9
12 10
11 11
1 12
5 13
14 14|
*No data for 2014

Figure 8 - Year Comparison

Region 3: I-5 @ Fern Valley Interchange. Temporary Rec-
tangular Rapid Flashing Beacon (RRFB) to keep a separat-
ed path operational.

2015"Work Zone Reviews Summary Report | 18




2013 Work Zone Reviews — Action Items
"Bike/Ped/ADA TCP Action I

A 2013 Work Zone review action item was to inform and encourage design and construc-
tion staff on the proper use of Bicycle/Pedestrian/ADA in work zones. The TCP unit has
updated Bike/Ped/ADA guidance in the 2015 Standard Specifications and TCP Design
Manual. The TCP Unit has also taken every opportunity to educate personnel on proper
Bike/Ped/ADA use, including ODOT TLC All-Staff meetings, TCP Design Class, Project Man-
agers meetings, Region Safety meetings, Work Zone Reviews, and the Statewide
WorkZone Action Group. Although the TCP unit worked on informing ODOT staff on prop-
er use, the Bicycle/Ped/ADA Measure continues to reveal the need for continued empha-
\_sis within ODOT's TCP Design program and our construction implementation efforts. Y,

~

/Site Housekeeping TCP Action

A 2013 Work Zone review action item was to update the TCP Design Manual and TCP De-
sign class to highlight the importance of site housekeeping, including keeping stockpiled
materials and vehicles parked outside of the work zone clear area, the work zone clear
area itself, and positive protection. The TCP Design Manual was updated with additional
guidance regarding the work zone clear area. The updated guidance was incorporated in-
to the TCP Design Class. Updated positive protection guidelines are currently being pur-
sued through the WorkZone Executive Strategy Sessions. The Strategy Sessions include a
group of stakeholders interested in the use of positive protection to protect workers and
\_the travelling public, including AGC and the Trucking Industry. Y,

e ] N
Flaggers TCP Action

A 2013 Work Zone review action item was to make sure the TCP Design Manual and TCP
Design class cover the performance of flaggers and the setup of the flagger stations. Both
the TCP Design Manual and the TCP Design class were reviewed and updated as neces-
sary to cover the setup of flagger stations and the proper performance required for flag-
gers.

4 )
Portable Changeable Message Sign TCP Action

A 2013 Work Zone review action item was to inform design and construction staff about the re-
cently published Oregon PCMS Handbook, and to make sure the information presented in the
handbook was incorporated into the TCP Design Manual and the TCP Design class. The Oregon
PCMS Handbook has been presented to the Statewide WorkZone Action Group, several TCP design
classes, and the principles have been incorporated in the TCP Design Manual. The TCP unit will con-

tinue to inform design and construction staff about the PCMS Handbook.
\_ Y,




Work Zone Traffic Control Safety Review “Strengths”

/1. Impact Attenuator

Impact Attenuators are used to protect specific Traffic Control
Devices and areas in the work zone. Impact Attenuators can
be installed for the duration of the project, or used temporari-
ly. Impact Attenuators can also be fixed to the ground, or mo-
bile.

The Impact Attenuators encountered this year functioned
well and were generally setup properly. Every year, the
team encounters several projects where an impact attenua-
tor is missing. This year only a few instances were encoun-
tered where the attenuator was omitted. Several outstand-
ing uses of impact attenuators were encountered, including a
temporary closure protected by barrier where the barrier
had the proper impact attenuator mounted to the barrier
end and a truck mounted impact attenuator was placed at
the beginning of the barrier, to protect the entrance to the
work area.

Impact Attenuators are most commonly omitted from the pro-

ject altogether. Other common deficiencies include poor con-

dition, improper locations, and an attenuator not suitable for

the given design speed. When the impact attenuator is

omitted or improperly applied, the work zone becomes less
\safe for both workers and traffic.

/ 2. Mobility

ODOT places strong emphasis on Mobility through its work zones.
Mobility is actively managed by setting and modifying lane clo-
sure restrictions. The coordination of travel delay within the
Region also plays an important piece of the mobility puzzle.

ODOT’s emphasis on mobility was evident in the majority of pro-
jects visited during the Safety Review. Most freeway projects had
minimal delays, even when they included temporary speed re-
ductions. The majority of work zones controlled by flaggers had
minimal delays as well.

In the past, where lane restrictions have been less conservative,
or where little coordination between projects has occurred, sig-
nificant traffic delays often resulted. Design, construction, and
maintenance staff should keep lines of communication open and
continue efforts to coordinate road work activities across office,
District and Region borders. Traffic Analysts should perform a
sensitivity analysis o the calculated lane restrictions. For exam-
ple, if adding 10% more traffic volume to the facility, Analysts
should be looking at how this might affect mobility through the
project site.

\_
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Work Zone Traffic Control Safety Review “Deficiencies’

ﬂ. Bike/Pedestrian/ADA

The MUTCD and ODOT TCP Design Manual include standards requir-
ing construction projects to include pedestrian accommodation at
the same (or better) level as the existing facilities, or provide appro-
priate alternative routes.

Historically, Bicycle/ Pedestrian/ADA accommodation measures
have yielded the poorest scores. In general, comprehensive
pedestrian accommodations are not seen in the projects being re-
viewed. Some effort is being made, but not consistently, and not in
accordance with all MUTCD and ADA requirements and intentions.

Observations this year included, incorrect use of pedestrian channel-
izing devices, pedestrians walking through the work area, and unclear
pedestrian detours/guidance. The Pedestrian Channelization Device
was used on multiple projects and when used properly it provided
effective pedestrian separation and guidance.

TCP Action

The TCP Unit has developed a number of new measures for safe and
effective pedestrian work zone accommodation — including a specific
Standard Drawing, new Standard/Boilerplate Specification language
in Section 00220, and a new pay item device — the Pedestrian Chan- } I
nelizing Device (PCD). Designers are being encouraged to be more
diligent in the design of their TCPs to include plans, specifications and ‘
pay items necessary to accommodate bicycles, pedestrians and ADA |
users in their projects. Construction staff are being encouraged to |
monitor these measures and temporary facilities for non-motorized
users, and to remind contractors of these requirements within the

Qontract.

/ 2. Temporary Signing \

The quality, placement, and spacing of Temporary Signing is measured to deter-
mine whether or not the signs are effective at conveying information to the travel-
ing public. Work Zone Reviews frequently encounter one or more temporary signs
that fall short of current design practices, proper placement, and/or intent. Inci-
dents of substandard temporary signing were more prevalent during this year's
reviews.

To successfully convey the intended message to drivers, signs must be legible, and
be located and spaced properly to optimize visibility and compliance. Signs also
need to be applicable to the existing work zone, and covered or removed when the
message no longer matches the roadway condition. Two issues related to tempo-
rary signing are commonly observed. One, normally-used temporary signs are ab-
sent; or, two, temporary signs are left visible to traffic when the message no longer
applies.

TCP Action
Strengthen the guidance/requirements regarding the maintenance and use of tem-

porary signing. Help educate design and construction staff on the proper mainte-
nance and use of temporary signing.

2005"Work Zone Reviews Summary Report | 21




Work Zone Traffic Control Review

ﬁ' raffic Control Supervisor (TCS)

For the fifth year, measure scores were examined
to determine if the average score of a given perfor-
mance measure was affected by the inclusion of a
TCS in the contract. In Figure 9, 2015 results slight-
ly favor the omission of a TCS in a contract. This
may be explained by the fact that many of the du-
ties of the TCS are required in contracts whether or
not a TCS bid item is included. The fact remains
that over a six-year period, from 2009 to 2015,
over two-thirds of measure scores were higher
when a TCS was included in the project. Results do
not take into account that TCS are generally re-
served for complex projects or projects with fre-

Quent changes in traffic control.

Figure 9 -TCS

MEASURE

TEMPORARY SIGNING

CHANNELIZATION DEVICES

PAVEMENT MARKINGS

N XY
v|lo
S

CONCRETE BARRIER

IMPACT ATTENUATORS

|

7.58

7.68

PCMS

I
=)
1

SEQUENTIAL ARROW PANEL

TEMP. TRAFFIC SIGNALS

o[
||
G| %

BICYCLE/PED/ADA

FLAGGERS

PILOT CARS

MOBILITY

WORKER GARMENTS

SITE HOUSEKEEPING

7.28

IGEIN 728 |
I 70 |
I 75 |
IGEE 735 |
00N 740 |

7.19
748
7.35

7.40

y

Project-Specific Plan Sheets vs. Standard Drawings

It should be noted that some projects would not warrant the devel-

opment of project-specific TCP sheets, nor would those projects that

clearly demand TCP sheets benefit from relying solely on Standard
Drawings. Some TCP measures are almost always shown on a plan
sheet due to the nature and function of the device (e.g. concrete

barrier, temp. traffic signals). Further, this comparison is being made

to examine the relationship between the level of detail in the TCP
and its effectiveness during implementation. Resulting data may
determine if individual measure effectiveness could be improved
with more detail or clarity provided by project-specific plan sheets.

As is evident in Figure 10, there are some measures where the rela-

tionship between the measure itself and the presence or lack of plan

sheets, seems ambiguous — e.g. Worker Garments, Mobility, Site
Housekeeping. However, for the remaining measures, 2015 data

suggests an appreciable increase in measure scores can be attributed

to the presence of project-specific plan sheets in the TCP. The most
notable scores were for Bicycle/Ped/ADA, Channelization Devices,

Temporary Signing, Sequential Arrows, and Pavement Markings . For
most of the devices the scores increased dramatically with the inclu-

sion of plan sheets.

\

Figure 10 - Plans

\

MEASURE pLans [ NO

PLANS
TEMPORARY SIGNING 7.05
CHANNELIZATION DEVICES | 7.13

PAVEMENT MARKINGS 7.34
CONCRETEBARRIER | 7.34
IMPACT ATTENUATORS | 748

PCMS 6.94

SEQUENTIAL ARROW PANEL | 727

TEMP.TRAFFICSIGNALS | 691
BICYCLE/PED/ADA | 580
FLAGGERS 781
PILOT CARS | 717
MOBILITY | 744 =
WORKER GARMENTS 7.4
SITEHOUSEKEEPING | 725 | iai ]

_/




Work Zone Traffic Control Innovations

Currently Available
(” Smart Work Zone Trailers N Temporary Glare Screens )

Four Smart Work Zone Trailers are available
for construction projects on a trial basis.
Each trailer is equipped with a camera, trav-
el time sensor, and a traffic sensor. The trail-
ers are designed to be able to communicate
with internal ODOT systems and provide rel-
evant data to both ODOT personnel and the
travelling public. Currently all four trailers
are deployed on I-5 in Region 3 for a pilot
project. Contact the TCP Unit for capabili-
ties and availability.

Temporary Glare Screens are now avail-
able to replace the plywood “gawk”
screens. These products are intended to
minimize drivers slowing down through
work zones to “gawk” at the work.

Temporary Glare Screen are lightweight
plastic screens mounted on concrete
barrier.

/

Future Improvements

/Bicycle Channelizing Device \

During the Reviews, pedestrian and bicyclists are commonly
observed travelling through the work area next to workers
and equipment. Channelization devices are commonly de-
signed for automobiles, leaving gaps for pedestrians and
bicyclists to travel through. Unfortunately signs and other
traffic control devices used to channelize non-motorized
users are being ignored.

The TCP unit is working on finding devices that channelize
bicyclists away from the work area. The TCP Unit is current-
ly working toward the development of the Bicycle Channel-
izing Device (BCD) pay item, specifications, drawing details,
and additional guidance within the TCP Design Manual. A
variety of products are being explored that could be used
effectively to keep bicyclists out of work areas.

/ Potential Signing Improvements \

Several potential sighing improvements are
in the works, including rotating signs in the
median and increased conspicuity signing.
Increased sign conspicuity options are being
explored - including different sign border col-
ors and patterns. New delineation ideas are
being investigated for ODOT's Temporary
Sign Supports (TSS) - to replace large Type IlI
barricades in front of the TSS with reflective
sheeting mounted directly to TSS posts.
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CONCLUSION

The 2015 Work Zone Reviews were again a success in identifying strengths and weaknesses within ODOT’s TCP standards
and practices and the implementation of those practices in our contracts. The Reviews gave us the opportunity to re-
view 39 different State highway construction work zones and collect over 4000 pieces of information. The goals of the
reviews were accomplished, and continue to help ODOT improve the practice of temporary traffic control across the

State of Oregon.

The Reviews helped us meet some important goals:

Confirmed ODOT Temporary Traffic Con-
trol Design Standards and Practices are
largely being implemented in the field
with consistency and uniformity.

Confirmed the latest Standards and Prac-
tices are effective at providing a satisfac-
tory level of safety for the traveling public
and construction workers.

Revealed additional techniques and tech-
nologies needed to improve overall safe-
ty, traffic flow, and construction efficien-
cy.

Strengthened communication and working
relationships between ODOT design and
construction staff, consultants, and con-
tractor employees.

Identified current standard practices that
need updating based on observations and
feedback.

An important additional benefit from the Work
Zone Reviews is seeing recurring “Deficiencies.” We

can prioritize and more closely analyze these fea-

tures for solutions to improve the overall design

and implementation of our work zone traffic con-

trol plans. ‘Lessons learned’ can be shared be-

tween all TCP designers and construction personnel

in efforts to reduce repeat “Weaknesses”.

The Traffic Control Plan Unit would like to thank each of the Reviewers who helped with the monumental task of improv-
ing safety in Oregon work zones. Thank You.
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