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There are now less than four months to go until ASHE’s
2004 National Conference! This year’s conference will be held
at the luxurious Sawgrass Marriott Resort Beach Club in Ponte
Vedra Beach, Florida, approximately 30 minutes south of
Jacksonville, Florida.

Five full days of activities are on the agenda; beginning
with an ice breaker planned for the evening of June 16, 2004
and culminating with the National Board Meeting on the
morning of the final day (June 20, 2004). You, your colleagues,
and especially your families, will enjoy a wide range of
activities from organized golf and fishing events, to top-notch
technical presentations and exhibits, social networking
functions, as well as the favored event - ASHE’s Annual
Banquet on Saturday, June 20, 2004.

Enjoy the world class Sawgrass Marriott Resort and
Beach Club with luxurious accommodations and gracious
hospitality, limitless recreation and leisure amenities.  Relax in
quiet elegance beside a sparkling pool, refresh yourself in the
on-site Spa and complete Fitness and Health Club, including
massages, sauna and whirlpools. Doze off to the sound of
crashing waves on a sun drenched beach, cherish a romantic
dinner for two, socialize with friends, or just play with the
kids and have fun!  In addition, with 99 holes of golf on-site at
the Sawgrass Marriott, you will find yourself in a Golfer’s
Paradise - home to The Players Championship and TPC
Stadium Course, the PGA Tour Headquarters and the nearby
World Golf Hall of Fame.

Explore the Living Heritage of the Nation’s Oldest City,
St. Augustine.  Come explore all the wonderful things St.
Augustine has to offer.  Make sure you visit as many of these
sites as possible:

• St. Augustine Lighthouse
• Bridge of Lions
• Castillo de San Marcos National Monument
• St. George Street
• Ripley’s Believe or Not
• Lightner Museum
• and the Potters Wax Museum.

There really will be something for the whole family.

ASHE’s Florida Chapters are proud to be bringing you
this year’s Conference and look forward to seeing all of ASHE’s
friends and families from across the country down in Florida’s
First Coast. Remember, with only four months to go the time
is now to start planning for your family’s 2004 Summer
Vacation. What better place than Sunny Florida, where it’s
always warm and the people are full of that good old Southern
Hospitality!  !
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New Sections Proposed in New York, Nashville,
Minneapolis, Charleston and Columbia.

Activities are currently in progress to charter new ASHE
sections in New York City; Nashville, TN; Minneapolis, MN;
Charleston, WV; or Columbia, SC.  Your National Board - New
Sections Committee is currently identifying individuals to form a
core group of locals in each area.  Does your organization have a
branch office or do you have professional acquaintances in, or near,
these locations?  Your help is needed in recruiting core group
members.

The sooner ASHE grows into a national organization with
sections throughout the US, the sooner we can provide a significant
positive influence in national transportation issues.  Sustained
growth requires chartering new sections.  New sections are
established by current members working with a local core group
from the new section location.  When at least 35 charter members
are identified they are eligible to become an official ASHE Section.

As you know, ASHE is a volunteer organization.  There is no
paid staff working behind the scenes promoting the establishment
of new sections.  The National Board, New Sections Committee

ASHE Core Groups Organized
Ron Purvis, Chair, New Sections Committee

consists of 4 national board members who meet quarterly and
respond to inquiries from individuals interested in having a new
section in their locality.  New Sections Committee members travel
to the new location and meet with the core group.  The purpose of
the meetings is to promote the benefits of membership and provide
the necessary information to establish a section.

Increased ASHE influence in formulating national
transportation policy is important to keep our industry, our localities,
and our country moving forward.  There is no limit to the
opportunities for expansion of this worthwhile organization.  Each
local member should consider themselves a member of the New
Sections Committee.  Each existing ASHE Section is challenged by
your National Board to identify a location and help us charter a
New Section.

Your help is also needed to recruit core group members in the
locations identified above.  Please contact your National Director
with names of local candidates.  You may also contact the chair of
the New Sections Committee - Ron Purvis (703)378-0321 or
ronpurvis@erols.com.  Ron is also available to answer any questions
regarding new section start-up.  Thanks for your support.  !
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With the start of the New Year, the
National Board would like to wish each
of you joy and prosperity. At our recent
National Board Meeting, we discussed
presenting our board minutes in an article
form rather than a straight dry recitation.
We hope this will keep you informed and
updated on issues from the National
Board.   From October’s National Board
Meeting, the Strategic Plan that was
develop during the spring/summer was
approved.  The Board feels that this will

allow us to focus our attention and efforts in bettering ASHE.
As a grass roots and volunteer organization, time is a precious
commodity.

With great interest, Shirley Stuttler was able to track down
the first SCANNER that had been published.  One of the articles
from the Membership Committee was on retaining membership
of the existing section and growing our membership through
new sections.  How times have changed.  Our Membership
Committee under the leadership of Richard Prentice is tasked
with improving membership services.  Dick has worked
diligently in getting ASHE National accredited as a Certified
IACET provider.  This means that once trained, each section will
be able to offer IACET CEU’s at their seminars, programs or
conferences.  IACET CEU’s are nationally recognized and should
offer more portability of the CEU’s from state to state.  A training
session will be held at the National Conference in June.  Those
sections needing training prior to this should contact Dick to
arrange the training.

While the entertainment theme for the annual banquet of
the past National Conference was New York/New York, we are
encouraged by the work being done by Al Algazi in Region 6 to
establish a section in New York City.  ASHE has been recognized
by the New York DOT as an organization that it would allow its
employees to participate in.  This is a big step to major expansion
of our organization.   The New Sections Committee led by Ron
Purvis is continuing to work towards establishing sections in
Indianapolis, Indiana; Minneapolis, Minnesota; Charleston,

Message from the President
David W. Jones, P.E.

WVA; and Columbia, South Carolina.  It takes hard work to get
the Section started. The tough economy makes it even harder.
Your help is always needed.  If you know someone who could
benefit from ASHE in these cities, please pass their names along.

The Public Relations Committee chaired by Steve Tidwell is
tasked with improving ASHE’s image on a national level.  His
committee is beginning to work on a marketing plan and budget
to reach this goal.  The Nominations Committee met and
recommended the following slate of officers and board members
for the 2004-2005 National Board:

President - Rodney P. Pello, P.E.
First Vice President - Ronald L. Purvis, P.E.
Second Vice President - Richard S. Prentice
Secretary - Terence D. Conner, P.E.
Treasurer - Robert E. Yeager, P.L.S.
Past President - David W. Jones, P.E.
Region 1 Director - Robert A. Hochevar, P.E.
Region 2 Director - Jean E. Zarger
Region 3 Director - Perry M. Schweiss, P.E.
Region 4 Director - Andrew W. Bitner, P.E., P.L.S.
Region 5 Director -  Andrew S. Stasek, Jr.
Region 6 Director - Vacant as of 01\25\04
Region 7 Director - Richard D. Clifton, P.E.
Region 8 Director - Thomas P. Ziegler, P.E.
Region 9 Director - Steven J. Tidwell, P.E.

This slate of officers and Board members were been approved.
All Section Presidents and Secretaries should have received

the National Directory CD.  As stated in the transmittal letter,
this directory is for the use of our membership.  Each section
should review and forward all discrepancies to Terry Conner.
While address changes and new members will always take time
to incorporate, the National Board hopes that this directory is a
useable service to the membership.  I want to thank all of you
for your time and effort that you put into ASHE.  If you find
what I find, the effort is returned five to ten fold in friendship,
knowledge gained, and the betterment of our industry.  !
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Location: Mercury Boulevard Bridge over Warwick
Boulevard, City of Newport News, Virginia

Abstract
What this is: A new technology.
What this is not:  Mechanical bending.
Often, municipalities are faced with the reality of repairing a

bridge beam after an over-height vehicle has crashed into it.
Currently, there is little information available and even fewer past
experiences to rely on to make safe, cost-effective repairs.  This article
was written with the intent to convey to others interested in the
concept of heat-straightening.  There are no known resources
describing the process to heat-straighten the type of beam described
in this article.  This is not a technical review but includes enough
information to generally describe the process and its advantages.

Introduction
Bridge engineers are constantly encouraged to produce cost-

effective solutions for various repair projects.  With federal, state
and local transportation agencies facing historically large budget
cuts, any new work is under intense scrutiny.  In addition, projects
initiated due to damage or unscheduled maintenance are typically
not included in budgets, further taxing strained funding resources.
Money that was ear-marked for sorely needed planned work now
has to be shifted to pay for repairs.

The following case study examines how an emerging
technology (heat straightening) was utilized to save the client a great
deal of money over an industry-standard repair method (beam and
deck replacement) and reduce the long-term concerns developed
from previously acceptable solutions (hot mechanical bending).

Background
In April of 2002 a mechanical equipment

hauler heading southbound on Warwick
Blvd. impacted the first interior beam on the
south side of the Mercury Blvd. bridge in
Newport News, Virginia.  This collision
resulted in a moderately severe bend in the
bottom of the beam, approximately 9 inches
out from its original position, with a well-
defined horizontal yield line along the mid-
depth of the 36 inch deep beam.  The length
of damage was in excess of 12 feet and
involved tearing and bending of auxiliary
steel framing and reverse bending in
adjacent areas of the beam.

Immediately after the incident a
professional team of engineers from MMM
Design Group in Norfolk, Virginia, at the
direction of the City of Newport News, was
on site assessing the damage, evaluating the
short and long-term concerns and
developing repair alternatives.  It was

Case Study: Heat-Straightening of a Collision-Damaged Bridge
Beam With Multiple Cover Plates

Shannon M. B. Turner, E.I.T., Member, ASCE
Philip D. Quillin II, P.E., Member, ASCE

determined that the damage posed no immediate risk to the public
and traffic was diverted from the southern side of the bridge.  The
next step was to choose a repair alternative.

Prior to this project, the Commonwealth of Virginia, through
the Virginia Department of Transportation (VDOT) along with many
other states, accepted mechanically bending the beam by heating it
to a maximum temperature and physically bending it to its original
position by applying heavy jacking forces.  This method, although
conducted quickly and accurately, potentially introduced long-term
hidden damage to the beam from excessive jacking forces which
could lead to a sudden brittle failure of the beam.

Another alternative was to remove the beam and portions of
the deck and auxiliary framing, as required, and replace them in
kind.  The majority of beams struck in a vehicle collision are the
fascia (exterior) beams.  This solution is costly for fascia beams and
often more so for an interior beam, as was the case for this project,
requiring temporary support of exterior portions of the deck and
large, long-term delays to traffic.

Before considering the next alternative, more details of the
bridge need to be discussed.  During the labor-rich, material-poor
era of the mid to late twentieth century, bridge designers sought to
use as little steel as possible to effectively carry traffic with no excess
material.  A method often used was to weld steel plates to the bottom
of the main load carrying steel beams in critical areas.  They often
would not run the full length of the beam, as this would not be
required for strength.  Typically, they were centered in the middle
of the span, adding extra strength where there was the greatest stress.
Usually, a single cover plate was placed on the bottom of the beam.
Occasionally, a second smaller cover plate was placed under the
first to reach the optimal design.  This was the case for this project.
Since welding and ironwork in general was relatively inexpensive,
the use of cover plates was the norm.

Often, beams designed with cover
plates were built during a time when
compositely constructing the deck was not
considered.  Therefore the beam could be
manipulated (or replaced) without a great
deal of consideration of the concrete deck.
In fact, a beam could simply be replaced
by temporarily removing traffic and
shoring the deck.  This is often the most
favorable solution for a non-composite
superstructure.

In the case where beams are
compositely connected to the concrete deck
slab by steel studs, an emerging technology,
heat-straightening the beam in place, has
become a viable solution and was chosen
for this project.  A potential hindrance to
the complete success of this process was the
presence of the second bottom flange cover
plate in the damage yield zone.

View of Beam BEFORE Repair
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Heat-Straightening Process
For this project, a specific “yield zone” was determined and

marked on the beam with chalk.  This area of the beam is where the
steel was permanently bent due to the collision.  It is also known as
plastic deformation.  Other areas of the beam experienced elastic
deformation: where bending occurred but the steel returned to its
original position.  The starting and ending points where the bottom
of the beam no longer was straight was determined by pulling a
string along the straight portions of the beam (or from bearing to
bearing) and measuring the extreme distance away from the string.

Often the web bend is elastic, with residual stresses developed
that are relieved once the bottom flange is straightened.  Residual
stresses are localized induced internal stresses that remain until
external restraints are removed.  A simplified example is a rubber
band pistol.  When the rubber band is stretched, stresses are
developed.  Once the trigger is released, these stresses are relieved.
The bend in the beam follows a curve along the surface of the web,
much like bending a sheet of paper.

Occasionally, the web will develop a plastic bend where a hinge
point develops along a line at a certain depth of the beam,
establishing a permanent deformation.  This occurred in the subject
bridge beam, creating an obvious yield zone.  It is important to
define the yield area because heating areas out of the yield zone is
ineffective and possibly counter-productive.

Once the damaged areas of the beam are determined, heating
patterns are predicted and repair scheduling is conducted.
Generally, heating begins around the impact area to acclimate the
beam to the process and relieve any residual stresses.  To straighten
the bottom flange, a restraining jacking force was calculated to only
resist any outward (worsening) movement of the beam.  Vee shapes,
described later, are then chalked on the flange.  In the case of one
cover plate, the chalked vee is replicated on the top of the bottom
flange and on the bottom cover plate.

Properties of Steel
Steel can be heated to roughly 1300 degrees Fahrenheit with

no detrimental long-term effects.  This temperature is known as the
lower phase transition where, depending on carbon content and
other miscellaneous alloys, heating steel above this amount will
begin to change the properties of the steel, changing the strength
characteristics and degree of brittleness.

For this process, a limit of 1200o F was used and temperature
crayons were utilized to verify that this temperature was not
exceeded.  Temperature crayons will melt at specified temperatures,
indicating a measured “heat” of the steel.  Naturally, steel expands
when heated and contracts when cooled, which is true for any
temperature range.

In general, heat straightening employs the natural tendency of
steel to contract while it cools.  If steel is heated using the shape of
a vee and expansion is resisted by jacks and the surrounding cool
steel, the open end of the vee will tend to contract as it cools and the
steel will bend in the direction of the closed end of the vee.  For any
project, specific heat patterns are determined and restraining jacking
forces are calculated to resist expansion.  If properly performed,
during the cooling time between heat cycles the beam will return to
its original position with no excess jacking required.

Experience
An option for this project was to remove the bottom cover plate

to ensure a successful operation, however in order to proceed as
economically as possible, it was first attempted to straighten the
beam with the second cover plate attached.  This proved to be a
hindrance, as the space between plates acted as a heat sink:  not
enough heat reached the interior plate to be effective.

At this point provisions were made to remove the bottom
cover plate in the yield zone by first placing false-work on top of
the deck to alleviate the dead load deflection from the bottom of

Weak axis yield of bottom flange Yield zone heat application area

“Heat-Straightening” continued p. 19
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The Thomas Bridge is a highway bridge spanning Crooked
Creek in Armstrong Township, Indiana County.  The terraces
adjacent to Crooked Creek have been farmed continually for
more than a century and a half.  Crooked Creek, a tributary of
the Conemaugh River, flows north to south through the southern
part of Armstrong Township.

The Thomas Bridge was constructed, in 1879, at “Thomas
Fording” and named for the local 19th century property owner,
Amos M. Thomas.  Mr. Thomas and stonemason, Ben McCreight,
constructed the bridge while Robert Morris Fleming supervised
the project.  The structure cost $545 when it was built in 1879
(Quin 1993: 242).

The Town Lattice Truss Bridge design was patented by Ithiel
Town in 1820.  Although this covered bridge type is “infrequently
found” (Pennsylvania Historical and Museum Commission and
Pennsylvania Department of Transportation 1986: 63), there are
three Town type trusses in Indiana County (Zacher n.d.).

The original construction of The Thomas Bridge had a clear
span of 75.75 feet with an interior width of 13 feet 3 inches and an
exterior width of 15 feet.  The lattice of wood diagonals were
connected by locust pins to the horizontal top and bottom chords.
In fact, Thomas Bridge is the only known Town Lattice Truss Bridge
with a single bottom chord in the United States.  The lattice
consisted of 2" x 10"s pinned with wood.  These specifics are
replicated in the reconstruction of Thomas Bridge.

History of the Thomas Bridge
Eric Robl

The structure originally rested on quarry dressed sandstone
masonry abutments, which have been replaced by reinforced
concrete faced to look like the original abutments.  The roof on
the reconstructed Thomas Bridge is a corrugated galvanized metal
roof, which aesthetically matches the standing-seam roof the
structure was assumed to have had.

Reconstruction

It took eight (8) months to reconstruct the one hundred
nineteen (119) year old structure.  The existing floorbeam and
lateral bracing system was replaced with steel beams and
diaphragms; including PTFE coated stainless steel plates attached
at the interface of the truss bottom chord and the diaphragms to
allow vertical and horizontal translation while providing lateral/
torsional stability.   The structural decking became glued-laminated
panels with longitudinal deck planks to maintain the historic
appearance.

The coordination between the Pennsylvania Department of
Transportation, the Pennsylvania Department of Environmental
Protection and the Pennsylvania Historical and Museum
Commission was an outstanding achievement.  !
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The North Carolina Department of Transportation and the
Federal Highway Administration proposed widening and
relocating US64/264 over the Croatan Sound.  The 5.2 mile bridge
connects the mainland to Roanoke Island in Dare County providing
access at the mid-point of the Outer Banks and is the longest bridge
in North Carolina. The previous US64/264 route consisted primarily
of the two lane bridge and roadway section through downtown
Manteo, North Carolina.  The relocation of US 64/264 and the
Virginia Dare Bridge provides multi-lane free flow access across
the Croatan Sound thereby improving traffic flow and enhanced
safety, especially emergency hurricane evacuations which occur
during the peak of tourist season.  The hurricane season was
extremely active in 1996 thereby placing a high priority on the US64/
264 project thus requiring an accelerated design schedule.

The North Caroline Department of Transportation (NCDOT)
selected Wilbur Smith Associates (WSA) to lead a design team for
the “conventional” bridge type.  The WSA team was also responsible
for the Vessel Impact, Storm Surge and Scour analysis for both
alternates.

The six most significant aspects of the bridge project included
the highly corrosive coastal environment, the high level navigable
clearances and vessel impact forces, the coastal storm surge and
scour characteristics, environmental sensitivity and high quality
wetlands, a total crossing length of 5.2 miles, and the
implementation of a new bridge type in North Carolina with all
project objectives of the design scope being met on a highly
accelerated schedule.

NCDOT selected the Wilbur Smith Associates Team and
negotiated a fee in January 1997 with notice to proceed in February
1997.  The Bridge Type Study and Vessel Impact Analysis were
completed in March and the Preliminary Bridge Plans submitted
in April 1997.  The Final Bridge Design and Review Plans were
developed from May to September 1997.  Review comments were
received in October and Final Sealed Tracings submitted in
November 1997.  The project, from selection of the WSA Team to
delivery of Final Bid Documents was accomplished in an amazing
ten (10) month time frame.

High Performance Concrete was utilized throughout the
structure to enhance the durability and life expectancy (100 years)
of the bridge in the highly corrosive coastal environment.  A
continuous three span unit (137.75' - 229.6' - 137.75') spans the
navigation channel providing clearances of 65' vertical and 180'
horizontal.  The superstructure utilizes precast/prestressed
modified bulb tee sections.  Girder sections were supported by
temporary towers and strongbacks and then post-tensioned to form
a continuous unit.  Girder section depths are 6.5 feet in the positive
moment region haunched to 11.0 feet in the negative moment region.

The substructure units are designed to withstand the vessel
impact loads while providing flexibility to redistribute the impact
loads through the superstructure.  The mid to high-level units are
two-column hammerheads supported on table top footings and 30
inch square precast/prestressed piles.  The pile embedment depth

in the soil is 100 feet, pile lengths approach 120 feet, and estimated
scour depths approach 75 feet.

A horizontal curve is incorporated and bridge length extended
to minimize the impact on high quality wetlands and fisheries
primary nursery areas.  The bridge segments spanning the wetland
also incorporate a closed drainage system.

The Virginia Dare Bridge is an aesthetically pleasing 5.2 mile
crossing of the Croatan Sound implementing design features
respectful of the environment, providing safe efficient travel of
vehicular traffic as well as marine vessels.  The structure is of the
highest economic efficiency at a total construction bid of $89,000,000
($48/square foot) and designed to an anticipated life span of 100
years.

Wilbur Smith Associates won the North Carolina State ACEC
Structural Award and recognition at the National ACEC level.  WSA
has also won one of eight National PCA (Portland Cement
Association) Awards for design and construction of a concrete
bridge.

This article appeared in the June-July 2003 issue of the
Professional Engineer, published by the Professional Engineers of
North Carolina.  !

The Virginia Dare Bridge
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Last year, the American Society of Civil Engineers (ASCE)
released a new publication entitled Standard Guidelines for the
Collection and Depiction of Existing Subsurface Utility Data.  This
document was reviewed and approved nationally through the
ASCE consensus process.  The document is important to all state
and local transportation departments because the justice system
holds such standards in high regard, and courts and lawyers use
them to assist both in defining a professional standard of care and
in placing blame.

In general, the ASCE standard contains the following
provisions:

• The project owner will be responsible for taking appropriate
actions to consider and deal with utility risks.  This may
involve employing the services of an engineer to provide
expert advice and to use available technologies to provide
better information.

• The engineer will advise the project owner of utility risks
and recommend an appropriate quality level of utility data
for a given project area at the appropriate time within the
project planning and design process.

• The project owner will specify to the engineer the desired
quality level of utility data.

• The engineer will furnish the desired utility quality level to
the owner in accordance with the standard of care, and will
be responsible for negligent errors and/or omissions in the
utility data for the certified utility quality level.

The ASCE standard presents a
system of classifying the quality level of
existing subsurface utility data.  Such a
classification will allow project owners,
engineers and constructors to develop
strategies to reduce risks or allocate risks
in a defined manner.

“Quality levels are really degrees of
risk and are determined by the amount
of information required, whatever the
construction project - transportation, site
development, aviation, port authorities,
military, municipalities, etc.,” says Vice
President John Harter, National Utilities
Engineering and Operations Manager
for TBE Group.  “In developing project
plans, project owners who include
quality levels as part of their risk
management strategies have the
opportunity to decide the level of
information they need.  While
disclaimers regarding utility information accuracy are usually
included in project plans, quality levels give project owners the
opportunity to certify on their project plans that a certain level of
accuracy has been attained.”

There are four recognized quality levels of subsurface utility
information.  The highest level (Quality Level A) is generally not
needed at every point along a utility’s path, only where conflicts

Impact of ASCE Utility Standard on Highway Agencies
C. Paul Scott, National Utilities Liaison, TBE Group

with design features are most likely to occur.  Hence, lesser levels of
information may be appropriate at points where fewer conflicts or
no conflicts are expected.  The four quality levels are as follows:

• Quality Level D comes solely from existing utility records.
• Quality Level C involves surveying visible above-ground

utility facilities, such as manholes, valve boxes, posts, etc.,
and correlating this information with existing utility records.

• Quality Level B entails the use of surface geophysical
techniques to determine the existence and horizontal position
of underground utilities.

• Quality Level A (also known as “test holes”) involves the
use of nondestructive digging equipment, such as vacuum
excavation, at critical points along the utility’s path to
determine the precise horizontal and vertical position of
underground utilities, as well as the type, size, condition,
material and other characteristics.

The ASCE standard closely follows concepts already in place
in the subsurface utility engineering (SUE) profession.  Nicholas
Zembillas, a member of the ASCE committee that developed the
standard, says, “SUE is a revolutionary engineering process that
has evolved in the United States over the past two decades.  Many
state and local highway agencies and/or their design consultants
use it routinely in the early development of highway projects.  They
do so by employing the services of SUE consultants to identify the
quality of subsurface utility information needed for highway plans

and to acquire and manage that level of
information during the development of
projects.  The use of SUE enables
designers to prepare plans with
thorough and comprehensive
knowledge of the exact locations of
underground utilities, and enables
excavators to avoid damaging
underground assets, historical/
archaeological sites, and other
underground items.”

Several DOTs are already essentially
in compliance with this standard
through their use of SUE consultants
and/or through their inclusion of SUE
specifications in their engineering
contracts. Even so, modifications may
need to be made to existing SUE
programs to assure full compliance.
States without SUE programs will
probably, as a minimum, want to protect
themselves by including the standard by

reference in their contract documents.
TBE Group, a national SUE provider, has developed a seminar

to help state DOTs adapt their SUE programs to the ASCE standard.
For more information about the seminar, SUE, and/or the ASCE
standard, please contact John Harter at 727-531-3505, or
jharter@tbegroup.com.   !

SUE provides accurate mapping of underground utilities to
reduce the risk of utility conflicts during construction.
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What do you do when you have a complex decision to make
on an issue that isn’t easy to measure?  One method to assist in
making these decisions is the Analytical Hierarchy Process
(AHP).

AHP is a powerful and flexible decision-making process that
helps people set priorities and make the best decision, by
considering the measurable aspects of a decision.  The decision
is then based on evaluation measures that are both opinion based
and actually quantified.

AHP is a way of choosing or narrowing the field of choice, a
similar concept is performing a Gap Analysis.  AHP was designed
to reflect the way people actually think.  For example, when we
begin to analyze contributing and influencing elements of a
decision, there are usually common characteristics identified,
allowing us to cluster and eventually prioritize the elements.

The resulting elements are prioritized using a simple scoring
system.  However, it should be noted that as the number of

Conflict Resolution Using Analytical Hierarchy Process (AHP)
Douglas C. Gilman, P.E.

Problem: Prioritize A, B, C, & D
Solution:

Begin by asking which is more important and to what degree
(where degree is 1 = equal, 3 = moderate, 5 = strong, 7 = very
strong, & 9 = extreme)
A or B 1-9
A or C 1-9
A or D 1-9
B or C 1-9
B or D 1-9
C or D 1-9

How it works:
To demonstrate the user inputs
• A more important than B    9
• A more important than C    9
• A more important than D    1
• C more important than B    9
• D more important than B    9
• C more important than D    1

These pairwise comparisons have completed the following
A B C D

A 9 9 1
B
C 9 1
D 9

We know that A=A, B=B, C=C, & D=D
A B C D

A 1 9 9 1
B 1
C 9 1 1
D 9 1

elements grows, this process becomes more and more tedious,
therefore the smaller the grouping of elements the better.  The
process does not involve complex math.  In fact, it reduces
complex decisions to a series of “pairwise” comparisons of the
contributing and influencing elements, which are then scored
using matrix algebra and weighting.  A simplified example is
included to the right.

The process not only helps decision makers arrive at the
priority decision, but also provides a clear understanding that it
is the best.  It is very effective as a team decision-making process
because it addresses such issues as lack of group focus, planning,
participation, or ownership.  As we all know, each of these
distractions can prevent teams from making the correct choices.

There are multiple resources available to explain “how” AHP
is performed.  I encourage you to start with ASTM E1765-02.  !

We then apply inverse logic to the answers provided above
• If A is 9 times more important than B, then B is 1/9 as important as A
• If A is 9 times more important than C, then C is 1/9 as important as A
• If A is 1 time more important than D, then D is 1/1 as important as A
• If C is 9 times more important than B, then B is 1/9 as important as C
• If D is 9 times more important than B, then B is 1/9 as important as D
• If C is 1 time more important than D, then D is 1/1 as important as C

This completes the matrix as follows:
A B C D

A 1 9 9 1
B 1/9 1 1/9 1/9
C 1/9 9 1 1
D 1/1 9 1/1 1

This is then normalized to one and we have a priority ranking!
A B C D sum normalize

A 1 9 9 1 20 .45
B 1/9 1 1/9 1/9 1.33 .03
C 1/9 9 1 1 11.11 .25
D 1/1 9 1/1 1 12.0 .27

44.44 1.0
Results: Rank A D C B

This example has been abstract but consider the above if we were asking
the following:  What is most important to you? Accessibility (A),
Environment (B), Mobility (C), or Safety (D).  The answers from the
example above would yield Accessibility, Safety, Mobility, then
Environment.

ABSTRACT EXAMPLE OF AHP
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Project Managers: An Outstanding Opportunity Exists
at One of the “Best Places to Work in PA.”

alfred benesch & company, an ENR Top 300 Design Firm,
has been providing quality, award-winning engineering services
since 1946.  An immediate opportunity exists for a career-oriented
professional to manage high profile transportation projects and
help expand our Lehigh Valley office.  Responsibilities include
design and project management for transportation, municipal
engineering, and site development assignments.

P.E. license and 10+ years’ progressively responsible project
management experience required including technical and
procedural experience with PENNDOT, AASHTO standards, and
Microstation software.  Administrative management experience
including proposal development, budget management,
invoicing, and contract administration required.

Classified

Gannett Fleming, Inc., a leader in the engineering field and
ranked as one of the top 50 Engineering Design Firms in the
country, is seeking qualified professionals to fill outstanding
career opportunities throughout our Ohio Valley Region, which
includes offices in Pittsburgh, Morgantown and Columbus.
Significant project assignments with our varied client base
throughout the Region provide a strong growth outlook and
career development opportunities for the following:

SR. TRANSPORTATION ENGINEER
Registered professional engineer with 10 + years highway

design experience with emphasis in plan preparation, geometric
design, estimating, specifications, hydraulics and hydrology,
drainage design, stormwater management, erosion and
sedimentation control, traffic analysis and signing.

MicroStation proficiency is desired.  Familiarity with DOT
procedures and personnel beneficial.  Successful applicant will
demonstrate proficiency in proposal prep, project management
and staff leadership.

Awarded the prestigious “Best Places to Work in PA”
designation, we offer outstanding compensation and benefits,
including company paid pension, 401k with company match,
profit sharing, ownership potential, and a professional, family
friendly work environment with many amenities.  If you are
highly motivated and seeking new opportunities in a progressive,
growing consulting firm, please forward a detailed resume to:

Mr. Mark C. Roth, P.E.
Vice President/Branch Manager

alfred benesch & company
1651 N. Cedar Crest Blvd.

Allentown, PA 19104
Tel. 610-439-7066   Fax: 610-439-6349

E-mail: mroth@benesch.com
www.benesch.com

(E.O.E. - M/F)

TRANSPORTATION ENGINEER
This position requires a BSCE (PE preferred), knowledge of

MicroStation, and up to 10 years experience in highway design.
You will work in a team setting on geometric roadway design,
H&H, drainage, E&S, and MPT.

MUNICIPAL ENGINEER
This position requires a B.S. Degree in Civil Engineering,

with 5-10 years design experience with water and waste-water
systems for municipalities and authorities. In addition to Project
Management, candidate will be responsible for planning (Act
537 Financial Feasibility Studies), client contact including evening
meetings, design and engineering services, as well as O&M
assistance.

We offer competitive compensation and benefit pack-ages.
All of our offices are situated in business park settings with
professional accommodations.

Respond to: Gannett Fleming, Inc., Manager DEV, 601
Holiday Drive, Suite 200, Pittsburgh PA 15220. EOE.
www.gannettfleming.com
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TEI Engineers & Planners (TEI)
announces the appointment of James
Marino, P.E. as an Associate of TEI.  Mr.
Marino serves as the Area Manager of
TEI’s Lake Mary office.  He has more than
25 years of experience in civil engineering
and organizational management and is
responsible for the production activities
and daily operations of the office as well
as directing the work of the engineering
and planning departments.  Mr. Marino
is a registered Professional Engineer in

Florida and Virginia.  He possesses a Bachelor of Science in General
Engineering from the United States Military Academy at West Point,
as well as a Master of Engineering from the University of Florida.

Seth L. Pearlman, P.E., has been named president of DGI-
Menard, Inc., a new venture formed by the recent merger of DGI, a
leading Vertical Wick Drain installer in the US, and Menard
Soiltreatment, Inc., the US affiliate of Menard Soltraitement, one of
the world’s leading specialized ground improvement contractors.

Before joining DGI-Menard, Pearlman was with Nicholson
Construction Company for 17 years; most recently as vice president.
Pearlman earned a BS and an MS in Civil Engineering from Carnegie
Mellon University in Pittsburgh and is a registered professional
engineer in Pennsylvania and Virginia.  He serves on the Board of
Trustees of the Deep Foundations Institute (DFI) and the Board of
Directors of the Engineers Society of Western Pennsylvania (ESWP).
He is a member of the Geo-Institute, American Society of Civil
Engineers (ASCE), American Concrete Institute (ACI), National
Society of Professional Engineers (NSPE), National Association of
Industrial and Office Properties (NAIOP), American Society of
Highway Engineers (ASHE), Boston Society of Civil Engineers and
Tau Beta Pi Engineering Society.

Nodarse & Associates, Inc. (N&A) was on the winning team
for the South Florida Rail Corridor (SFRC) General Engineering
Services Contract. Bergmann Associates will assist the SFRC in
monitoring the maintenance activities performed by CSX
Transportation.  They will also provide a broad range of services in
the areas of engineering, construction, operations and right-of-way.

In January, 1989, the Tri County Commuter Rail Authority
(TCRA), with assistance from the Department of Transportation,
began operating a commuter rail service between West Palm Beach
and Miami over 72 miles of the 76 mile main line.  In its 76 miles,
there are 12 controlled sidings with power operated switches; seven
of which are signaled sidings.  Presently, there are approximately
40 trains each day operating over this rail line.  This includes 27
commuter trains, 6 Amtrak trains, and 6 CSXT freight trains.  N&A
is providing geotechnical engineering services as a subconsultant
to Bergmann Associates for several projects on this $1,500,000
contract.

Fouad S. Masri, P.E., Vice President/Branch Manager, will
serve as the project manager for this project.

As part of its commitment to provide
a strong presence in Central
Pennsylvania, McMahon Associates, Inc.,
a transportation engineering and
consulting firm with 27 years of service
excellence, announces the addition of
John Yacapsin, P.E., as new Senior Project
Manager for its Harrisburg area office in
Middletown, PA.  Mr. Yacapsin will
manage the day-to-day operations of our
Harrisburg office, lead our expanding
structural design services, and insure that

our clients continue to receive the timely, efficient, and top quality
service for which McMahon Associates is known.

Mr. Yacapsin received a Bachelor of Civil Engineering degree
from The Catholic University of America, in Washington, DC.   He
is a member of the American Society of Highway Engineers and
the Consulting Engineering Companies of PA.  Mr. Yacapsin is an
experienced project manager for highway and bridge transportation
projects and has worked for several DOT’s as well as the
Pennsylvania Turnpike Commission. He has been working in the
consulting industry since 1988. His background includes roadway
and bridge design, hydraulics, and permitting, as well as contract
plans, specifications, inspection and estimates for transportation
projects.

Through his highway/bridge management and design
experience, he has a broad knowledge of the key ingredients
required for successful project completion.  This knowledge will
provide a solid base for McMahon’s Harrisburg office services, as
well as structural design services throughout the organization.

Whitney, Bailey, Cox & Magnani, LLC is pleased to announce
the appointment of Leon Kriebel as Principal of the firm.  Mr. Kriebel
currently serves and will continue to serve as the Director of
Transportation Services.  Mr. Kriebel has been an Associate and
Executive Vice President with the company since 1986 and has been
employed with WBCM for 20 years.  He is responsible for overall
supervision of transportation projects in Maryland, Pennsylvania
and Delaware.

Mr. Kriebel has 26 years of experience in planning and design
of highway, bridge and transportation projects.  He has been
involved in the design of major transportation projects in the State
of Maryland including the Salisbury Bypass, I-195 from I-95 to the
BWI airport, the Warren Road Extension from MD 45 to I-83 and
the reconstruction and extension of Beaver Dam Road from Warren
Road to Padonia Road in Baltimore County.

Mr. Kriebel was also Project Manager for the reconstruction of
portions of MD Routes 32 and 526 in Westminster, Maryland, and
for the reconstruction of I-495 from I-295 to the Pennsylvania line
in Delaware.  He is a registered Professional Engineer in Maryland,
Pennsylvania and Delaware.  !

As the Wheel Turns
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View of Beam AFTER Repair

the beam.  False-work could have been utilized below the bridge
under the right circumstances, however, with heavy traffic
conditions it is advisable to attempt to support the weight carried
by the beam from above.  This method only requires the closure
of one lane of traffic, and more commonly this is the shoulder or
weaving lane.  Once the plate was removed, the heat
straightening resumed and significant movement was noted.
Accepted FHWA laboratory standards were followed and the
entire operation was a success, saving dollars for the City and
public time spent in traffic.

Although a similar method is used to create curves in new
beams, as a newer technology, only a handful of active bridges
in a few States have had beams straightened by this method.
According to Federal Highway Administration officials, heat-
straightening a bridge beam with two cover plates had never
before been attempted.  No prior experience was available as a
guideline, so lessons were learned in the field.

Advantages
• Eliminates excessive jacking forces (which may lead to brittle

cracks).
• Reduces traffic delays.
• Saves money.

“Heat-Straightening” continued from p. 5

Conclusion
This case study is but one example of the limitless number

of applications for the steel heat-straightening process.  For
further information as related to straightening bridge beams, the
latest information can be found through the United States
Department of Transportation, Federal Highway Administration
in publications such as Heat-Straightening Repairs of Damaged
Steel Bridges:  “A Technical Guide and Manual of Practice,”
which was employed in this case study.  !
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