
American Society of Highway Engineers  SCANNER Spring 2005  1

As we travel through our careers, we build a history of past
projects.  Some are the first to be remembered, great job, good
quality, made money, etc., and then there are those that we try to
forget.  It’s paying attention to details - and that means close
attention from the first day to the very last day - that makes the
difference between a top ten project and one to forget.  Let’s look
at a top ten project...

Located in Tioga County, SR 6015, Section D52 consisted of the
construction of approximately 6 miles of new limited-access
highway from Blossburg to Mansfield.  Earthwork and structure
contracts were completed by New Enterprise Stone and Lime, and
Glenn O. Hawbaker, Inc. completed the paving contract in 15
months.

As the main part of the $14 million paving contract on SR 6015,
Section D52, Glenn O. Hawbaker placed and graded over 300,000
metric tons (tonnes) of 2A subbase (300 mm depth) and placed
over 200,000 tonnes of superpave (143,000 of 37 mm base [250 mm
depth], 44,000 of 19 mm binder [80 mm depth], and 24,000 of 9.5
mm wearing [40 mm depth]).  Work included rehabilitation of an
existing 4-span bridge and placement of 26,000 meters of guide
rail.

To maximize production, the decision was made to perform
the bulk of the 37.5 mm base and 19.0 mm binder lifts during
nighttime hours.  Up to 25 light plants, and numerous on board
balloon and halogen equipment lighting illuminated the work area.
Ambient temperatures varied much less during night work than
during normal morning through mid-day to evening temperature
swings. This allowed more consistent roller patterns and

Route 15 Success
Kerry Drake, Assistant District Executive - Construction, PennDOT Engineering District 3-0

minimization of high temperature tender zones. Additionally, night
paving allowed plant dedication and continuous running of one
mix throughout the shift.  Uniformity of the mixtures was greatly
enhanced, again allowing consistent roller patterns and lay-down
speeds.

Glenn O. Hawbaker made monumental strides in grade control
methods by utilizing state-of-the-art technology in lieu of
conventional grading procedures.  In particular, a Local Positioning
System (LPS) was used for grade control throughout most of the
subbase placement and fine grade operations.  The LPS provides
highly accurate grade control by utilizing a robotic total station to
relay positioning information to a machine on the project.  The
system provides correct real-time grade information for the
machine’s exact position.

Congratulations!

Potomac Highlands Section
Region 3

Chartered January 26, 2005
61 charter members

“Success” continued p. 22
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President’s Message
Rodney P. Pello, P.E.

As I near the end of my term as President, I would like to
acknowledge and thank the National Board and all of the ASHE
members for their support.  It has been an interesting journey but
not yet concluded.  Membership has grown, new Sections have
been chartered and interest in ASHE still continues in other
unchartered areas.  We must keep working together as ASHE
becomes one of the voices to be heard in the transportation industry.

As you know, we are in the process of updating the ASHE
Constitution.  Each of you may have already received a request for
your vote to adopt the revised Constitution.  If you have already
responded, thank you.  If you have not responded, please do so
immediately.  Your vote is not only important, but is also your
responsibility as an ASHE member.  The revised Constitution will
serve to reinforce our core values as we move forward.  The benefits
of membership in ASHE remain the same as always.

I have had the pleasure of visiting numerous Sections in several
states during my presidency.  In every location I have found the

same common thread that binds ASHE together as a unique
organization.  At all the Section meetings I have attended, the
attributes of an ASHE meeting are the same.  The diversity of the
group, the camaraderie that develops between public and private
sectors, the technology exchange and shared experiences were
evident at every location.  The purpose and mission of ASHE was
being fulfilled.  Just as important, everyone was having a good
time as well.  I can personally attest that ASHE is alive and well.  It
remains your individual responsibility to keep the message of ASHE
alive as we grow in numbers and stature in the days ahead.

The National Conference in Pittsburgh is close at hand.  It will
be an exciting program in a great city.  I hope all of you will show
your support and commitment to ASHE and the incoming National
Officers and Directors through your attendance.

See you in Pittsburgh and have a great summer.  ■

CORRECTION:  “SMART Pavement - A Collaborative Effort” which appeared in the Winter 2005-1 issue of the SCANNER was in fact
authored by Jack McCune, P.E. - Project Manager - Dick Corporation and Julie Vandenbossche, Ph.D. University of Pittsburgh.
Vic Spinabelli was incorrectly credited with writing the article.  I apologize for the misunderstanding.  JS
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The Columbus Metro Freeway Management System
Implementing ITS on a Large-Scale

By: Edward J. Carmichael, Parsons Brinckerhoff, Dublin, Ohio
Robert Tolson, PB Farradyne, Rockville, Maryland

In light of the ever growing need for increased motorist safety
and traveler information, the Ohio Department of Transportation has
moved to develop an advanced freeway management system. This
Intelligent Transportation System (ITS) encompasses incident detection,
emergency management and information systems to inform motorists
of accidents and delays due to congestion and has lead to the creation
of the Columbus Metropolitan Freeway Management System.  The
three-phase project began in 2001 and is expected to continue through
2006.

Its purpose is to enhance incident management procedures
and additional modes of providing traveler information, traffic
management and traffic data collections.  Through this project,
regional systems will be improved by incorporating multiple ITS
devices throughout the city. In addition to this, a state-of-the art IP
telecommunications system and operating hardware/software
were deployed for the monitoring and control of this equipment.
This telecommunication network consisted of a wired and wireless
network that covers most of the Columbus metropolitan area. A
myriad of ITS and communications engineers and consultants were
employed to enhance the value of the services provided to the
state of Ohio and further engage ITS modernizations.

The governing plan developed by the Oversight Committee
consisting of several agency representatives from the Ohio DOT,
the Mid-Ohio Regional Planning Commission and the City of
Columbus, was thought to be in the best interest of achieving the
project’s goals through its Strategic Deployment Plan. The plan
was to highlight the functionality, coverage, communications,
construction costs and the option for expandability by other
partners.  Several other agencies and companies took a hand in
launching the project including PB Farradyne, the transportation
technology division of Parsons Brinckerhoff.

Funding for the multi-million dollar contract fell in accordance
with the ITS Integration Strategy for Central Ohio.  Because of the
regional significance of the project, ODOT, along with the city of

Columbus funded the multi-phased endeavor in order to achieve
the project’s initial goals.

Once a budget was determined, the challenge was to achieve
broad, yet effective, ITS coverage throughout Franklin County’s
freeway network while being mindful of the needs for future
expansion. The system would be required to cover over 175 miles
of freeway with ITS device deployment depending on location and
current traffic trends. The endeavor included field studies of over
150 sites to determine what devices could and should be
implemented and where. Cost constraints were a concern as were
all the potential engineering challenges at each site. As plans and
details developed, 96 sites were chosen for implementation. These
devices include Ramp Meters, Dynamic Message Signs, CCTV
Cameras, Repeater Sites (for wireless devices), and Vehicle
Detection Stations.  All devices are linked by wireless, fiber optic
cable or a hybrid combination of the two, which are tied directly to
the command center currently located in downtown Columbus at
the City of Columbus Transportation Division Traffic Management
Center. Here, all the devices can be controlled and monitored. For
example, if there happens to be a crash on I-270 (like there is
everyday), CCTV cameras should spot it before the first passer-by
can reach for their cell phone. Early warning plans will be in place
to advise motorists by way of Dynamic Message signs to get the
word out within seconds of the incident, with constant updates.
Depending on where a traveler may be on the highway alternate
routes, if available, will be recommended and the potential for lost
time from long backups may be reduced. This highlights just one
of the many advantages of implementing ITS on our freeways and
highways.

Many engineering disciplines were relied upon to plan and
design a large-scale project of this nature. The resultant plan set
included more than 200 plan sheets, most of which were completed
right here in Central Ohio. Detailed plans and quantities were

“Columbus Metro” continued p. 22
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Unforeseen conditions discovered during construction typically
result in unanticipated cost increases and serious delays to a project’s
schedule. However, if a project’s plans and specifications are
subjected to a detailed constructability review during the design
phase, a significant amount of unforeseen conditions can actually
be avoided.  Constructability reviews performed by experienced
construction professionals can help ascertain whether or not a given
design can be reasonably constructed in the field without
unnecessary costs or project delays, and without sacrificing quality.

The concept of performing formalized constructability reviews
is not new, but it is not widely practiced among government
transportation agencies. When done right, the review process can
enhance the design and construction of any transportation project
and provide a significant return on investment as well. Additionally,
the traveling public benefits substantially when transportation
improvement projects are reviewed for constructability and then
built without delay and within budget.

The Pennsylvania Department of Transportation had the
foresight to see the use of constructability reviews as an integral
part of the design and construction process. In 1998, Urban
Engineers began an innovative five-year agreement to provide
constructability reviews for PennDOT projects throughout the
state. The Urban constructability team reviewed small-scale
projects, such as the reconstruction of 4 miles of S.R. 30 in Delaware
County, to large-scale projects, such as an $80-million restoration
of the Fort Pitt Bridge and Tunnel in Pittsburgh.

Project Timing
With the potential of leaving the downtown Pittsburgh area at

a standstill, the Fort Pitt Bridge and Tunnel project presented a
severe intrusion into the traffic patterns of the region’s main traffic
transportation artery. With few options for parallel routes,
businesses and commuters relied on the 640-foot span and 3,614 -
foot tunnel to connect the heart of Pittsburgh with the city’s western
suburbs and the Pittsburgh International Airport. PennDOT was
under considerable pressure to keep traffic closure time to a
minimum, while having to complete a multi-year upgrade to the
weathered 43-year-old bridge and tunnel system.

During design, Urban’s constructability review team worked
closely with the design team from HDR Engineering to identify
construction activities that could progress under traffic or during
offpeak hours. All major construction activities were addressed in
detail, allowing PennDOT to get a good idea of how long it would
take to complete the work that absolutely required full traffic
closures. These reviews resulted in the development of innovative
contract specifications that provided contractors with a significant
incentive to perform as much work as possible prior to completely
closing the roadway, thereby reducing the duration required for
the full closure.

Using the constructability review, PennDOT was able to
develop thorough and aggressive timetables for construction.
Although some contractors were concerned that the schedules could

Constructability Reviews Speed Bridge Project
Tom Kerins, Urban Engineers, Inc.

Submitted by the ASHE Franklin Section

not be met, the lowbid contractor, Trumbull Corporation, came in
with an aggressive schedule that reasonably reflected what had
been developed during the review process.

“Had the constructability review not been performed,
opportunities for early traffic openings could have been missed,
incentives and disincentives would not have fit the project as well,
and overall costs would probably have been higher,” said Joel
Bowman, project manager for the PennDOT District 11-0 Design
Development Unit on the Fort Pitt Bridge and Tunnel project. “The
review process greatly increased PennDOT’s confidence in the
overall schedule and helped the department to provide realistic
expectations for the public.” According to Bowman, the
constructability review process offers many benefits, including
better-cost estimates, specifications, design details, and bids.

How a Constructability Review Works
Constructability reviews work best when begun at the outset,

in conjunction with the project design, and continued throughout
the life of the project. Very often, key decisions that impact the
ability of a contractor to efficiently perform various construction
operations take place very early in design and without consideration
to the means and methods necessary to construct the project. Too
often, constructability reviews have been tasked to design
engineers with limited field experience who primarily rely on
detailed checklists. Proper constructability reviews need to be
performed by a team of individuals with extensive field experience,
as well as a clear understanding of the project’s design and the
constraints of the project site. The constructability review team
should serve as an objective, fresh pair of eyes that can scrutinize
the entire project from the perspective of both designers and
contractors, prior to starting construction. If field problems result
in decisions being made at the work site, it is already too late to
avoid additional costs.

In working with PennDOT and its designers and contractors,
the Urban team identified a number of critical components that
form a useful framework for the constructability review process:
• Document review. Examine all contract documents to

determine what can be done within the constraints of the
construction site and what can be done better.
• Site investigations. Visit all work sites involved in the project.

Since some issues can only be resolved at the site itself, the
review team should visit each one, paying close attention
to existing conditions, traffic flows, utility locations, points
of access, commercial and residential access requirements,
laydown, and storage areas - all performed before the
contractor arrives on site.
• Utility coordination reviews. Determine the location of

existing, new, and relocated utility company facilities that
will be impacted in each stage of the project.
• Preliminary construction schedule reviews. Review

preliminary construction schedules and milestone dates
“Review” continued p. 22
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At the southern boundary of Duval County, a new “Gateway to
Jacksonville” has been established with the recent opening of a new
interchange.  Enhanced design features of this interchange include
towering columns, ponds with three-tier fountains and comprehensive
landscaping accented with decorative lighting, all of which come
together to provide a sense of arrival to Jacksonville for commuters
and tourists traveling northbound on Interstate I-95.  This
“Welcoming” accomplishment was made possible by the partnership
forged between private and public sector interests to deliver a major
regional transportation enhancement in Northeast Florida.

Flagler Development Company (Flagler) realized that a new
interchange on I-95 at St. Augustine Road would benefit their Flagler
Center project, the Florida Department of Transportation (FDOT)
and the City of Jacksonville.  For Flagler, the interchange would
provide near direct access for the developing job center that includes
the new Baptist Hospital.  For the FDOT, regional benefits would be
realized for the general public by improving hurricane evacuation
routes and alleviating traffic congestion on I-95.  For the city, improving
access between I-95 and the St. Augustine Road community provides
development opportunities for future employment centers.

Flagler provided all funding for this $25 million dollar construction
project with a tax-increment repayment agreement (for only a portion
of the costs) with the City of Jacksonville.  Flagler’s development
responsibility included maintenance of non-standard improvements
within limited access right-of-way, and retaining a team of professional
firms to: obtain funding agreements with the city (ETM), procure
construction agreements with the FDOT (ETM), produce final design
plans in accordance with FDOT’s standards and specifications (BHR),
develop landscape plans (ETM) and retain a prequalified project
management/CEI firm (ETM).  Along with J.B. Coxwell as Prime
Contractor, this “project of mutual benefit” has resulted in the largest
public/private interchange endeavor in Northeast Florida.

For the actual construction, a unique Interchange Development
Agreement was executed between Flagler and the FDOT that
challenged both parties to merge differing project management
objectives.  Private contract administration methodologies and private
sector owner/contractor/engineering relationships were balanced
to meet the needs of FDOT roadway and bridge specifications,
inspection requirements, material certifications and safety/
environmental concerns.  The FDOT provided a responsible project
manager to oversee the construction process and to serve as liaison
between project personnel and various FDOT offices, as well as
coordinate Federal Highway Administration (FHWA) acceptance.

Additional challenges were encountered as this project was located
between other significant concurrent I-95 corridor improvements such
as the I-95/I-295 Interchange project and the I-95 St. Johns County
Design/Build widening projects.  Only a unique project management
team that embraced an open relationship of professionalism,
communication and coordination could have successfully ushered this
process to completion.

Design enhancements are detailed as providing high quality
architectural/hardscape elements such as 40-foot tall pile supported

Interchange at Interstate 95 & St. Augustine Road
“The Gateway to Jacksonville”

By: Buckley K. Williams, C.C.C.A (England-Thims & Miller, Inc.)

column tower groupings, an identifying “JACKSONVILLE” moniker
emblazoned in 4-foot tall letters spanning I-95, dynamic fountain
aesthetics and the dramatic up-lighting of column tower groupings,
100 gallon oak trees, Medjool Palms and bridge treatments; all designed
to provide a memorable driving experience to commuters and tourists.
Another unique feature of this project is the dual structure bridges
over I-95 (each 312 feet long) with single span 72" pre-stressed concrete
Florida Bulb Tee beams of up to 156 feet on a 48-degree skew. On
November 18, 2004, the Florida First Coast Chapter of the American
Concrete Institute presented the “Significant Concrete Structure”
achievement award to the I-95/St. Augustine Road Interchange project
in recognition of having the longest pre-stressed concrete Florida
Bulb Tee beams cast in the State of Florida.

The unique partnership born from this project endures as further
planned lighting enhancements to tower/lettering/bridge elements
are procured and the project enters the maintenance cycle as a joint
effort between Flagler, the City of Jacksonville and FDOT.  This project
serves as an impressive landmark giving the community a sense of
ownership by its association with “The Gateway to Jacksonville” that
will be a source of civic pride for many generations.  ■
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Overview
The history and significance of the Four Bears Bridges are

intertwined with the prehistory, history of settlement, and
subsequent development of the upper Missouri River basin.  The
Mandan, Hidatsa, and Arikara tribes occupied the fertile river
bottomland in north central North Dakota, beginning around or
prior to the late fifteenth century.  The Fort Berthold Indian
Reservation, established in 1851, gave the Three Affiliated Tribes a
residual of those lands on which to live.  Almost 25% of the
reservation, some 155,000 acres, was inundated as a result of the
U.S.  Army Corps of Engineers’ 1945-1953 Garrison Dam and
Reservoir project, and the Indians, as well as white settlers, in the
path of the project were relocated.

A piece of old reservation life was brought forward into the
Garrison Dam era when the 1,425-foot long continuous through
truss main spans of the first Four Bears Bridge (1934) built on the
reservation were salvaged and reused as the main channel spans
for the second Four Bears Bridge (1955) over the reservoir.

The North Dakota State Highway Commission designed the
1934 bridge, and it was their first use of a continuous truss design.
Both the 1934 and 1955 bridges were named Four Bears in honor of
Mandan and Hidatsa Chiefs of that name.  By the 1990s, it was
evident that the second Four Bears Bridge was too narrow to safely
serve its purpose.  The NDDOT (North Dakota Department of
Transportation) undertook a series of studies to evaluate
improvement options.  Based upon the results of these studies, the
NDDOT decided to replace the bridge with a wider bridge.  The
third Four Bears Bridge was designed with input on aesthetic
features from the Three Affiliated Tribes, and is expected to be
constructed in 2003-2005.

The First Four Bears Bridge (1934)
The Fort Berthold Reservation Civic Association, circa 1928,

had as its mission a bridge at Elbowoods to link the sections of the
reservation divided by the Missouri River.  They joined with other
community civic associations in the region to form the Elbowoods
Bridge Association.  It would also facilitate tourism to the Badlands
and the Verendrye National Monument.  Since the bridge was
wholly on the Fort Berthold Reservation, the funds for its

Four Bears Bridge
Reprinted with permission from the The North Dakota Department of Transportation

 and the Mandan, Hidatsa and Arikara Nation

construction would come from the federal government, which
had the responsibility to provide bridges on its territory.  It was a
100% federally financed project, providing that the state committed
to designing the bridge and authorizing construction.  This was
used as an important selling point.

The State Highway Commission, under the leadership of State
Bridge Engineer Clifford Johnson1, commenced engineering studies
for a bridge at Elbowoods in 1930.  The initial surveys and soundings
were destroyed when the State Capitol burned on December
28,1930, and they had to be redone in 1931.  Actual structure design
began in July 1931.  The state originally proposed a 5-span bridge
with four simply supported through truss spans (one at 423 feet
and 3 at 329 feet)2, but the War Department’s disapproval was
curious because the plan provided greater clearance than the
Williston and Sanish bridges (both of which also spanned the
Missouri River) and several bridges in South Dakota.  A new design
with a 1,425-foot long, 3-span continuous main span and a 190-foot
long through truss approach span was then presented to the War
Department and approved in March 1932.  The Bureau of Public
Roads approved the design in April, and plans were completed at
the end of August 1932.3

The first Four Bears Bridge was completed in June 1934, and it
was named for Chief Four Bears.  However, there was
disagreement as to which Four Bears: the Mandan Chief
immortalized in George Catlin’s striking painting, or the Hidatsa
Chief who signed the Treaty of Fort Laramie in 1851 on behalf of
his people.  It was decided to honor each of them with half of the
bridge.  The northern half of the bridge honored the Hidatsa Chief,
and the southern end honored the Mandan Chief.  The dedication
and opening of the bridge held on June 14-17, 1934, was marked by
elaborate ceremonies and parades attended by 8,000 visitors.

The through truss bridge4 was only the fourth all-weather
crossing of the Missouri River in the state.  The first bridge over the
river was constructed at Bismarck in 1922 (Memorial Bridge).  It
was followed in 1927 by the Verendrye Bridge at Sanish (the original
location of the town; not the present Sanish that was established in
1950) and the Lewis & Clark Bridge at Williston.  Both the Sanish
and Williston bridges were Pennsylvania through truss bridges.

1 Clifford Johnson was born in Grand Forks County and was a civil engineering graduate of the University of North
Dakota.  He joined the State Highway Commission in 1920.  Johnson was State Bridge Engineer from 1924 until the late 1940s,
when he left the State Highway Commission and North Dakota and established a consulting engineering firm in Denver.  His
firm worked for the Commission on projects including the design of the Robbins-Drayton Bridge over the Red River in 1952
and the Long X Bridge in Dunn County in 1957-58.  Johnson also worked for the Colorado State Highway Commission,
including work on Eisenhower interstate bridges.

2 The two previous Missouri River crossings designed by the State Highway Commission were simply supported, multi-
span Pennsylvania through truss bridges with span lengths in the 275-foot span length range.

3 North Dakota State Highway Commission.  1932 Report of State Highway Commission to the Governor and Legislative
Assembly, p.  51.

4 For a good explanation of truss bridges, including history, construction and nomenclature, refer to the American Association
of State and Local History’s Technical Leaflet 95 entitled Bridge Truss Types: a Guide to Dating and Identifying published in 1977
and available as a reprint from AASLH at 708 Berry Road, Nashville, TN 37204.

“Four Bears” coninued p. 13
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