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Enduring. Driven. Visionary.
Reaching the century mark isn’t easy – you have to be quality-driven, client-focused,
and have a vision for the future. At 100+ years, STV is looking ahead. As an employeeowned firm, our planners, architects, engineers and construction managers have a
stake in the business, and are committed to quality performance. We provide personal
attention and timely solutions, with an eye toward sustainability. And with more than
40 offices, we are a local firm with national resources.
When it comes to getting your project delivered right, choose the firm that has
the drive and vision to be the best.
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EVP

INNOVATION &
PARTNERING GO
HAND IN HAND
by Robert E. Latham, CAE, APC Executive Vice President

The Second Annual APC
Construction Innovation
Conference is set for April 1213, 2018, in State College, and
sandwiched right in the middle
is the first Annual TQI Partnering
Awards Dinner event. Although perhaps not selfevident, the two topics couldn’t be more intertwined.
In August 2017, APC’s Future Leaders of Industry met in conjunction
with the APC Summer Board of Directors meeting in Cambridge, Md.
The group was tasked with tackling PennDOT Deputy Secretary George
McAuley’s request that APC present Industry’s “picture” of a partnering
atmosphere between the Department and Industry and describe our vision
of partnering.
Right out of the gate, the group identified the need to improve the quality
and constructability of design and consistency of design details to reduce
the number of design-related issues that burden the partnering process.

Column

To stretch the mind, Roboticist David Saldaña of the University of
Pennsylvania will present “Robots that Self-Assemble in Mid-Air, a New
Way to Build Bridges?” Robotics will continue as a theme with “Bridging
the Gap through Robotic Innovation,” where a rebar-tying robot,
TyBot™, uses artificial intelligence to transform the construction industry.
Through the fourth round of Every Day Counts (EDC-4), the Federal
Highway Administration (FHWA) is promoting e-Construction and
construction partnering as practices that can be used in concert to help
deliver transportation improvements smarter and faster. According to
the FHWA website, e-Construction is the creation, review, approval,
distribution, and storage of highway construction documents in a paperless
environment. These paperless processes include electronic submission of
all documentation by all stakeholders, electronic document routing and
approval (e-signature and workflows), and real-time management of all
documents in a secure digital environment accessible to all stakeholders
through mobile devices and web-based platforms.
PennDOT has been implementing e-Construction in various forms
over the past several years and is looking to expand its usage. Data
collection from e-Construction can enhance quality control and assurance.
Integrated construction management systems can be employed to create
best practices and potentially change the way we build and administer
projects for higher quality.
Partnering rests on the proposition that the significant stakeholders
involved in the project are committed to establishing trust through
effective communications and making good-faith efforts to sustain
these relationships. e-Construction innovation can also enhance
communication and transparency – building trust. Innovation and
partnering can work together to build better projects, faster,
cheaper, and in a win-win atmosphere.

e-Construction is the creation, review, approval,
distribution, and storage of highway construction
documents in a paperless environment.

And so, technology and innovation that can help with these issues will be
featured during the Construction Innovation Conference.
Joseph Spadea, P.E., and Michael Alestra, P.E., of Pennoni, will discuss a
Bridge Information Modeling (BrIM) procedure for bridge design projects
to develop interoperable 3D design models that can be used for analysis,
design, plan development, visualization, and many other design tasks.
In “Worlds Colliding: The Impact of Autonomous Systems in
Construction & Engineering,” Aaron C. Morris, Ph.D., founder and
CEO of Allvision IO, will discuss the impact of robotic systems upon the
design and built world, focusing primarily on how information products
derived from cheap and ubiquitous 3D data affects every aspect of the
construction and maintenance process.

Highways • Bridges • Planning
Transportation Operations • Transit & Rail
www.gannettﬂeming.com

2017_PSU_TransEngSafety_4C_3.5x2.indd 1

11/13/2017 7:36:06 AM

www.paconstructors.org
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BRIDGING THE GAP THROUGH
ROBOTIC INNOVATION
Rebar-tying Robot, TyBot™, Uses Artificial
Intelligence to Transform the Construction Industry

The heavy-civil construction industry is facing a
growing labor shortage. The immediate need
to transfer valuable skills and knowledge to
the next generation is vital for industry growth
considering the Baby Boomer Generation is
beginning to retire. Ongoing efforts to recruit
new talent as well as expand apprentice
opportunities are helping but likely insufficient
to meet the rising demand.
Autonomous robotic technologies are
poised to help by increasing productivity
and filling labor shortages. TyBot™, an
autonomous rebar-tying robot, is the
first heavy-civil construction robot ready
to join the industry today. This reliable,
flexible, and scalable solution will augment and reduce the labor need
in one of the most critical path activities of bridge deck construction.
Pittsburgh-based Advanced Construction Robotics Inc. (ACR) was
co-founded in 2016 by Stephen Muck, CEO of Brayman Construction
Corporation, and Jeremy Searock, formerly of Carnegie Mellon
University’s National Robotics Engineering Center. The duo’s
vision is to utilize robotics and artificial intelligence to innovate and
commercialize a wide range of autonomous products to lead the longterm transformation of the construction industry towards enhanced
productivity, improved safety, increased profits, and reduced schedule
risk. TyBot™ is ACR’s first commercial product being commercialized
by TyBot LLC, a wholly owned subsidiary of ACR. Integrating
TyBot™ into the heavy-civil construction industry will provide a
6
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genuine return on investment while proving robots are a competent
member of the crew.
TyBot™ is a new tool forged out of the next industrial revolution,
centered on robotics and artificial intelligence. “We think the industry
is ready to accept the help advanced technology can provide,” Muck
said. “TyBot™ will
work alongside existing
construction crews,
providing extra help
in a labor market that
needs more workers.
We see a future where
the robots will do
the backbreaking,
repetitive, and less safe
work, while creating
new types of jobs for
existing workers like
supervising, servicing,
and maintaining
these robots. These
integrated crews
will improve the
productivity of
the entire industry
allowing the rising
demand to be met.”
Tying deck rebar is a repetitive, time consuming, and physically
demanding job that is increasingly difficult to staff, and usually
performed during the peak construction season when labor is scarce.

TOTAL PRECAST STRUCTURE: SHERMAN VALLEY RUN BRIDGE
PADOT District 9-0 • Accelerated Bridge Construction Project

New Enterprise Stone and Lime Co., Inc. erected the Sherman Valley Run Bridge, located in Bedford County on State Route 1020, in July 2012 as
their first total precast concrete accelerated bridge system. The EADS Group of Altoona designed the bridge under the direction of the District 9-0
Bridge Engineer, Ralph DeStefano. Newcrete Products, a division of New Enterprise Stone and Lime Co., Inc. detailed, fabricated
delivered the
We Make and
a Difference
precast substructure units and the prestressed adjacent slab beams for the project.
Often, projects are bid with no clear plan on
where the labor will come from, which can
cause significant delays in the project’s timeline
and jeopardize the project’s profitability.
Using TyBot™ with an existing rebar crew will
significantly accelerate the project’s timeline. The crew
can carry and place the rebar on one shift while TyBot™
ties on the next shift. The total schedule savings is significant,
translating to direct labor savings, overhead savings, bonus
capture, and reduction of liquidated damages. In addition to the
direct monetary benefits, TyBot™ will be safer, reducing repetitive
motion injuries and exposure to worker compensation claims.
TEKLA Structures 3D MODEL

Karen Fisco, Construction Manager

In celebration
of Women’s History Month,
FINISHED STRUCTURE

How does TyBot™ work? In the same way a worker sees rebar
weand
aremoment
proud to
honorslabs.
our female
leaders
who
The precast components included footings, abutments, wing walls, scour cut off walls
approach
The bridge
was successfully
intersections, bends over, and ties them with wire, the robot sees
completed and open to traffic within the required three (3) week PADOT schedule starting
at detour
Newcrete
utilized the building
restore
andimplementation.
enhance the vital
infrastructure
the
same intersections
with itsapplication
camera and
artificial
intelligence,
information
modeling (BIM)
TEKLA
Structures,
a Trimble Company, to modelwe
therely
bridge
3D and
create
the framing plan and shop
oninevery
day
in Pennsylvania
drawings
for the project.
During
thetodetailing
Newcrete
and
uses precisely
controlled
motors
move andphase,
tie them.
No combined several of the substructure units reducing the total number of precast
elements
to eighteen
(18) fromtothirty
eight (38).
elements were “match
casted”
andWashington
partially assembled
the plant to• Pittsburgh
ensure all the
prior
information
is required
be inputted
intoThe
the substructure
robot.
Allentown
• Fort
• Harrisburg at
• Philadelphia
pieces fit together well.
The goalseasily
and benefits
of into
accelerated
construction
were completely achieved, and New Enterprise
Stone & Lime Co., Inc. extends a sincere
MBAKERINTL.COM
TyBot™
integrates
current bridge
construction
operations.
thank you to District 9-0, the EADS Group and all others who contributed to the success of this unique project.
TyBot™ is transportable with an F250 or equivalent pick-up
truck and trailer and can be assembled in a few hours with only
two workers and a crane or an extendable forklift. TyBot™ fits
bridges between 10-145 feet wide using the screed
rails already on a bridge deck (no new operations
support is needed). Once on the bridge deck, the
A
divisionelectric
of New Enterprise
Stone
Lime Co.,
Inc.the operator
robot’s
generator
is &started
and
 Blacktop
presses “go.” The one supervisory operator monitors
its operations and does a quality check to ensure
 Crushed Stone
all rebar intersections are tied. TyBot™ is capable
 Ready-Mix
of doing a 50 percent tie pattern as well. From this
Concrete
point, it will operate day or night, rain or shine,
without breaks or injuries.

New Enterprise
Stone & Lime Co., Inc.

 Lime

Historically, the construction industry is rated
among the lowest of all major industries in terms
of the investment in new technologies. With the
adoption of advanced technology like autonomous robots, the
construction industry could see significant increases in productivity
and overall cost savings. TyBot™ is leading this transformation
by proving robots can reliably, safely, and competently work with
crews using existing construction operations and practices. The
productivity increase that TyBot™ and future robots offer will
provide the acceleration necessary to meet the increasing demand
on the industry.

Reliability • Resources • Results

This is not science fiction or a concept for the future; TyBot™ is a
productOFFICE:
ready to join
your bridge deck
today.
814-224-2121
• crew
www.newcrete.com

 Free Estimates
 No Job Too Big
or Too Small

Serving Commercial
& Residential
Customers Since 1924
Corporate Office: (814) 766-2211  www.nesl.com
PA H.I. Contractors Lic. #PA037617

www.paconstructors.org
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What's even more devastating is that many of these fatalities could
have been prevented. The National Highway Transportation and Safety
Administration estimates that 80 percent of all accidents are due
to distracted drivers, looking away from the road to check a text
(4.6 seconds), change the radio station (2 seconds) or search for a
dropped cellphone (10+ seconds). All while their vehicles travel the
length of a football field every 3.7 seconds.

When it comes to work zone safety, every second counts.
That's why Oldcastle Materials has developed its AWARE system.
The system, which stands for Advanced Warning And Risk Evasion,
tracks traffic in the travel lanes and crew members within a work
zone, and sounds alarms and alerts to both drivers and workers at
risk of a collision.

Here's another number: 6 seconds.

Oldcastle, the largest asphalt manufacturer in North America, started to
develop its AWARE system after experiencing a handful of fatalities in
2013 and 2014 due to lane intrusions.

That's how long it takes a worker to run five lane widths – more than
enough to avoid an oncoming vehicle.

“We were following best practices and all the regulations and
recommendations at federal, state, and association levels to make
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In this paving demo of the AWARE System,
Oldcastle shows just how closely workers
are to passing traffic.

our organization safer, but at the end of the day, we were still having
catastrophic events,” said Curt Davison, director of AWARE Technology
at Oldcastle Materials. “So, we asked ourselves what we could do beyond
best practices and beyond regulations to make our workers safer.”
“We decided not to let tragedy drive change,” recalls Lee Cole, Oldcastle
VP of EHS. So began the development of AWARE, with nothing more
than a blank sheet of paper, a pencil, and an end goal to keep workers safer
in the work zone.
Davison hopes to begin implementing the system company-wide this May.

How the AWARE System Works
Today, there are two different types of solutions within the AWARE
system. One is a freestanding cart set up by the flagger in two-lane
scenarios, and the other is dedicated to lane-intrusion safety in the
work zone.
The system can be used for a number of applications, from line striping
and traffic control setup, to multi-lane construction, flagger safety or loneworker scenarios like road maintenance and sign placement.
Within the typical paving train, Davison recommends including in the
system the paver and each roller. The QA/QC should also have one on
their truck, since they are often quite a ways back from the rest of the
crew. The system can also include other operations such as milling and
maintenance equipment.

Sensors attached to worker’s hard hats will
alert the worker if he or she is in the path
of an oncoming threat with a vibrating
motor and acoustic buzzer.

The AWARE system automatically learns the work zone and the travel
lanes. When a vehicle leaves the travel lane and enters into a work zone,
the threat is detected and evaluated.
The threat or intrusion will automatically trigger audio and visual
warnings for the driving public and individual alerts for workers who
might be in harm's way. If necessary, it will also begin recording video with
an onboard camera for use in accident investigations. All the while, the
system works to reduce false alarms preventing desensitization in workers.
Worker and equipment locations can be viewed in real-time via the
system’s companion app for iPhone or iPad. With the app, users can
control basic functions of the system, including lane width, work zone
type, minimum and maximum speeds, and conservative and aggressive
reaction times for warnings. The system also collects useful data like traffic
counts, traffic speeds, and numbers of intrusions. The user is easily able to
rate alerts through the mobile app for use in safety analysis, tracking, and
best practice discussions.

Implement, Adopt & Stay Safe
To date, Oldcastle has piloted the system in 12 states on 25 different crews
to continue to improve and test. One of the major improvements has been
in usability.
“Our crews have a hard, hot job, and they’re busy doing what they’re
doing,” Davison said. “We had to make it super simple … easy to install,
implement, and use.”

Our people make the difference.
Help us grow!
Office locations throughout Pennsylvania:
York ▪ Lancaster
Lehigh Valley ▪ Pittsburgh ▪ State College

(800) 274-2224
BH_HB ad 2018.indd 1

bucharthorn.com/careers
www.paconstructors.org
3/1/2018

9 PM
12:02:42

Davison estimates it takes about
two hours to install the Lane
Intrusion System on each piece
of equipment in the work zone.
After that, the AWARE system
is very easy to use on a daily
basis. The AWARE sentry for
the flagger station takes less
than a minute to set up and the
entire work zone solution takes
only a few minutes.
Other improvements in
usability include reducing the
weight of the sentry to less
than 50 pounds and making the user interface of the app easier to use.
Davison also conducts an hour of training about the system before sending
it out with new crews. He also recommends making the system a part
of each crew’s morning safety talk, to discuss the best exit strategies,
emergency procedures, and best practices for the job given the day’s
specific tasks.

“You may only have seconds to respond after the system alerts, so that
isn’t the best time to ask yourself where you should go,” Davison said.
The system can give a worker between one and six seconds of notice,
depending on the situation. “One second may be enough, but you have to
have a plan in place.”
Although making the AWARE system easier for workers to use is
important, the real proof is in the pudding. Oldcastle's Lee Cole urges,
“Please understand that this technology, the AWARE system, does not
replace the need for safety best practices in the workplace. Rather, the
two should work together to provide the safest workplace possible.”
Davison shared a story about a flagger who wasn't sold on the system
when they deployed a threat deterrent next to him on the job. Then,
a semi came towards him at a high speed. As it barreled closer to the
flagger, it wasn't slowing down. The system sensed its speed and the
lights began to flash. Still, the semi didn't slow down. The system's lights
started flashing brighter. When the semi still didn't slow down, the alarm
sounded. By that point, the flagger could see inside the cab and noticed
the driver's eyes go wide as the alarm sounded, apply the brakes, and come
to a stop only inches from the flagger's original position. Davison said,
“Although this may not have seemed that dangerous, you must remember
that up the road a half mile is a line of oncoming traffic.”

AWARE, Beyond Oldcastle
During presentations at industry events, Oldcastle has realized how
important a system like this is to all in construction, as well as in other
industries.

Right-of-Way & Real Property Acquisition
Right-of-Way Plan Checks/Reviews

“A lot of people from several industries – construction, police, utility
workers, and tow truck drivers – have come up to ask me if the system
will be available outside of Oldcastle, and can it help them?” Davison
said. “’It will be – and yes it can.’”

Project Planning & Management
Relocation Assistance Services
Appraisal Services
Title Abstracting & Settlements
Preliminary Property Investigation
Quality Assurance & Project Support
Successful Design Build Teaming
Property Management/Asbestos Inspection
Electric Transmission Easements
Pipeline Easement
Public Relations Services
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Oldcastle expects to implement and refine the system internally
throughout 2018, but hopes to make it available to other
companies and industries in 2019.

Transportation Construction
Industries Political Action
Committee is the “focused and
aligned” political voice of the
transportation construction
and materials industries. We
thank these firms who have
pledged support for TCI-PAC
at the levels indicated.

PLATINUM – $15,000 Pledge
Cleveland Brothers Equipment Company Inc.
New Enterprise Stone & Lime Co. Inc.
J.D. Eckman Inc.
Glenn O. Hawbaker Inc.
H & K Group Inc.
Swank Construction Company LLC
PennStress

GOLD – $10,000 Pledge
Kriger Construction Inc.
Loftus Construction Inc.
Trumbull Corporation
Allan Myers LP
Wagman Heavy Civil Inc.

SILVER – $5,000 Pledge
James J. Anderson Construction Co. Inc.
Heim Construction Co. Inc.
Road-Con Inc.
Northeast Prestressed Products LLC
IUOE Local Union No. 66
Pennsy Supply Inc.
American Insurance Administration

Suit-Kote Corporation
Lindy Paving Inc.
Warden Asphalt Company
KML Regional Council of Carpenters

BRONZE – $2,000 Pledge
Highway Equipment & Supply Co.
Kuharchik Construction Inc.
Stephenson Equipment Inc.
Hempt Bros. Inc.
Traffic Planning & Design Inc.
I.B. Abel/Kinsley Construction Inc.
McNees, Wallace & Nurick LLC
HRI Inc.
Golden Triangle Construction Co. Inc.
RBP Consulting
Jilco Inc.
Susquehanna Valley Construction Corp.
Nyleve Bridge Corp.
Gulisek Construction LLC
The Stewart Companies
Mekis Construction Corp.
RETTEW PAC

STREET SWEEPER RENTALS AVAILABLE!

Increase your milling and paving
efficiency, productivity, and profitability with
Bortek street sweepers! Reserve yours today!

www.paconstructors.org
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MORE THAN MACHINES.

SOLUTIONS.
At Equipment Corporation of America, we’ve been
delivering customized solutions to the foundation
industry for 100 years. This depth of experience
combined with our exclusive partnership with
Bauer Machine Group and their best-in-class
technology, provides you with a partner that can
deliver the expertise you need to ensure the job
gets done right…every time.

Let us deliver a customized solution for you.

1 800 PILE USA / ecanet.com

AUTHORIZED DEALER:
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Pittsburgh
412 264 4480

NY/NJ
732 528 5477

Philadelphia
610 626 2200

Toronto
800 760 0925

Washington, D.C.
301 599 1300

Greensboro
336 854 1220

Jacksonville
904 284 1779

Milwaukee
262 345 5715

Boston
508 821 4450

Since 1918
www.paconstructors.org
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Using Fleet
Technology to Reduce
Accidents & Liabilities
in Construction
By James Boileau, P.Eng., The Zurich Services Corp.
& Andy Peterson, Zurich North America

With the construction industry growing at a healthy
pace in recent years, many contractors face
the challenge of managing heavily congested
jobsites crowded with company-owned fleets
and subcontractor and supplier vehicles.

Adopting New Technologies to Reduce Accidents
Technology is improving efficiency and safety for
contractors in many areas, including fleet safety. In fact,
the fleet management market is expected to grow from
$10.91 billion in 2013, to $30.45 billion by 2018.1 Fleet
intelligence tools can help improve productivity, cost savings,
and even enhance customer service.

To better manage traffic flow on construction sites, some companies work
closely with the general contractors during the pre-job planning stage
to plan proper spacing of load deliveries. In addition, single monitors
installed into each vehicle can make it easier to view critical data such
as GPS, tire pressure, delivery messaging, and more on separate screens.
Rollover sensors have also been shown to help improve driver safety when
working with unstable loads. Overall, effectively using technology can help
reduce stress for drivers and help create a safer work environment.

The Power of Telematics in Improving Fleet Safety

Additionally, many of today’s projects are in dense urban areas, where
the volume of private vehicle and pedestrian traffic adjacent to the site
is higher than in a suburban or rural area. This puts the public at risk of
accident and injury.

Advancements in telematics
technology are helping
construction companies reduce
fleet accidents on jobsites.
Many companies have adopted
this technology to monitor
vehicle location, performance
and driver behavior. Telematics combines GPS technology and integrated
telecommunications to provide a real-time snapshot by sending, receiving,
and storing information about each vehicle in a fleet, providing vehicle
tracking and diagnostics.

The frequency of fleet accidents is on the rise, as are the medical bills,
vehicle repairs, and liability payouts resulting from injuries to people and
property. With these rising costs, fleet managers are looking for ways to
improve fleet safety and reduce expenses resulting from fleet accidents.
With many vehicles on the road or on jobsites each day, many contractors
have large fleet accident exposures that could be more effectively managed
using technology.

“Telematics offers a powerful tool to see what is happening with a vehicle
while on the road,” says Steve McGill, corporate safety manager at Volkert
Inc., a full-service, multidiscipline engineering firm based in Alabama.
More than 50 percent of the company’s services are performing field
operations, requiring its 560-plus vehicles to be on the road constantly.
The company’s fleet logged more than 17 million miles in 2015 serving
customers nationwide.

As a result, truck and vehicle accidents both on and off jobsites are on
the rise, and inexperienced workers and drivers are further exacerbating
the problem.
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“Since almost 80 percent of our company’s claims
are auto-related, we knew that a more aggressive
approach had to be taken to manage driver
behavior,” explains McGill. The company is now
starting a one-year telematics test to collect the
data necessary to best determine how to minimize
accidents. Volkert will be analyzing many
driving habits, including hard braking and quick
accelerations, which the company believes could be
contributing factors in accidents.
“Telematics is truly a surgical approach to helping
us identify the precise problems in fleet safety,”
McGill explains. “As we receive the individual
driver’s telematics reports, Volkert will re-train
our drivers in order to correct any unsafe driving
behaviors which were identified.”

Key Considerations When Implementing
a Telematics Program
Advancements in telematics technology are
helping construction companies reduce fleet
accidents on jobsites. Many companies have

Potential benefits of telematics in a fleet
safety program:
• Optimize vehicle route planning and
deployment
• Improve driver behavior and safety on the
road to help reduce the occurrence of vehicle
crashes and reduce auto liability claims
• Enhance employee driving skills and
knowledge
• Alleviate driver stress and fatigue through
coaching and development
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adopted this technology
to monitor vehicle
location, performance
and driver behavior.
Telematics combines GPS
technology and integrated
telecommunications to
provide a real-time snapshot
by sending, receiving, and storing information about each vehicle in a fleet,
providing vehicle tracking and diagnostics.

		 Carefully design supervisor and employee messaging
3.
		 It’s important to communicate that employees are not “bad”
drivers, but that you want to help them to be better than average.
A coaching approach from the supervisor (rather than a series of
disciplinary actions) may help produce greater improvements across the
organization. Be sure your managers are ready for those coaching roles.

A key first step in implementing a telematics program is for a company to
develop a clear objective of what they want to accomplish. Is it to:
• Provide more efficient movement of materials, equipment or workers
from jobsite to jobsite?
• Improve driver behavior?
• Track vehicle maintenance records?
• Manage Department of Transportation (DOT) driver logs?
• All of the above?

		 Stage the full telematics rollout
4.
		 After successful pilots, organizations will sometimes rush to
incorporate telematics into the rest of the fleet. While enthusiasm is
great, it’s critical to take the same painstaking steps to communicate
and support the implementation for the wider fleet. It is often helpful
to take a staged implementation approach to ensure that each group
of supervisors and drivers is comfortable with how the system works
and their respective roles in the initiative.

Once your objectives are determined, other considerations in
implementing a telematics program include:

		 Put the data in focus
5.
		 Telematics data can be overwhelming. Focusing on a few key
areas can help drive behind-the-wheel improvements. For example,
consider comparing hard or panic braking to the amount of time
driven. Establish company averages and identify the outliers. Work
with the drivers who are performing much worse than the average, but
also factor in the overall group. Companies with an active coaching
process can often significantly decrease the average rate of hard braking
and the rate of overall vehicle crashes.

		 Select a system with the right fit
1.
		 When choosing a system, in addition to evaluating the
telematics’ capabilities, companies should consider how their employees
will use the systems. There can be significant differences in the
amount of time it takes to train staff and implement different types
of technologies. Having the “best” system may be less important than
having the system that fits your organizational needs.
		 Plan the pilot phase carefully
2.
		 Companies should structure a pilot program to fully understand
how the system works and then address any issues before implementing
a telematics system for the entire vehicle fleet. Selecting which vehicles,
employees and supervisors are involved and defining the communication

Bridging the gap
between idea +
achievement
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top highway engineering firms
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Heavy vehicle usage will always play an important role in the construction
business – a hard fact that makes contractor auto exposures an ongoing,
chronic risk that needs to be managed effectively. Using cutting-edge
technologies such as in-vehicle telematics, can help create an effective and
efficient fleet safety program designed to protect your employees, drivers,
the public and, ultimately, your bottom line.

jmt.com

Pittsburgh, Philadelphia, Mechanicsburg,
Plymouth Meeting, Bethlehem
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process can make or break the success of the effort. It’s often helpful
to set clear and measurable goals and activities for both managers and
employees involved in order to get their buy-in and feedback.

Planning
Design
Environmental & Permitting
Construction Management
Offices Located Throughout PA

James Boileau, P.Eng. is Construction Segment Director for The Zurich
Services Corporation and Andy Peterson is Technical Underwriter Auto for Zurich North America.
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The information in this publication was compiled
from sources believed to be reliable for informational
purposes only. All sample policies and procedures
herein should serve as a guideline, which you can use
to create your own policies and procedures. We trust
that you will customize these samples to reflect your
own operations and believe that these samples may
serve as a helpful platform for this endeavor. Any
and all information contained herein is not intended
to constitute advice (particularly not legal advice).
Accordingly, persons requiring advice should consult
independent advisors when developing programs
and policies. We do not guarantee the accuracy of
this information or any results and further assume
no liability in connection with this publication
and sample policies and procedures, including
any information, methods or safety suggestions

I WANTED A JOB WHERE
I FELT APPRECIATED &
WAS COMPENSATED
WELL FOR MY SKILLS

I FOUND IT IN
THE UNION

THE PRECAST ADVANTAGE
commitment to quality design and product

PRESTRESSED
CONCRETE
BRIDGE BEAMS

TOTAL
PRECAST
BRIDGE
STRUCTURES

www.pennstress.com

The International Union of Operating
Engineers Local 66 is changing lives for
skilled labor in our communities.
Make the Change. Learn more at iuoe66.org

-

814.695.2016

www.paconstructors.org

17

Feature

A FITTING TRIBUTE

CPI Renames Transportation Center in Honor of the Hawbaker Family
the Joint Operating Committee, the CPI Foundation, our sending school
Superintendents and Boards of Education, and most important, past and
future graduates of CPI.”

Dan Hawbaker addresses the crowd during the dedication ceremony.
Photo by: Vincent Corso/The Centre County Gazette.

In operation since 2013, the Central Pennsylvania Institute of Science
and Technology (CPI) Transportation Center will now be known as the
Hawbaker Transportation Training Center (HTTC).
The Hawbaker family has been a strong advocate of the center, offering
financial, technical, and personal support, including the donation of more
than $1 million in grants and donations.
In addition to a change in signage to reflect the new name, a commemorative
plaque was presented at the Jan. 30, 2018, dedication ceremony to the
Hawbaker family in memory of Glenn O. and Thelma M. Hawbaker.
CPI President Richard Makin said, “Dan Hawbaker’s enthusiastic support
of our mission and the generous financial contributions of the Hawbaker
family are unparalleled in the history of CPI. It is fitting and an honor for
us to dedicate the Hawbaker Transportation Training Center in memory
of Glenn O. and Thelma M. Hawbaker, founders of Glenn O. Hawbaker
Inc., a company passionate about advancing the community in which they
live. To the entire Hawbaker family, I extend deepest appreciation from
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Dan Hawbaker, president of Glenn O. Hawbaker Inc., said, "Over the
past years Glenn O. Hawbaker and the Hawbaker family have been
pleased to participate in the development of CPI. CPI is preparing young
people to have the opportunity for a better life by giving them the skills
necessary to develop careers in good jobs, making a positive contribution
to the community while not accumulating a long-term debt burden.
Our Centre region economy needs these skills to support our economic
development. It is rewarding to see the work CPI is doing and to be part
of such a positive force in our community."
Including members of the Hawbaker family and CPI officials, speakers
at the dedication ceremony included State Representatives Kerry
Benninghoff and Mike Hanna. The large turnout also included members
of the Hawbaker organization, the CPI Joint Operating Committee, CPI
Foundation members, Professional Advisory Committee, local dignitaries,
and CPI instructors and students.
The Hawbaker Transportation Training Center is built adjacent to
CPI's main campus facility and its existing six-acre Heavy Equipment
Operations Training Ground. The HTTC includes a 35,000 square-foot
training building, a 23,000 SF paved diesel yard and a 12,000 SF paved
heavy-equipment yard. The Center offers training facilities for both adult
and high school students and has four primary program areas: Diesel
Equipment Maintenance/Repair Technology, Heavy Equipment Operator
Technology, Commercial Driver's License (CDL) Training, and
Passenger Bus Operator Training.

(From left) Mike Hawbaker, Dan Hawbaker,
Patrick Hawbaker, and Dr. Richard Makin
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Update

Anticipating Automated
Drivers: Liability Issues
by James J. Franklin & James W. Kutz, McNees, Wallace & Nurick LLC

currently use some automation in their
vehicles for safety and efficiency, ranging from
cruise control to blind-spot monitoring, and
automated parallel parking. For instance, certain
vehicles are able to retrieve information about
approaching collisions, allowing the vehicle to
apply a certain percentage of the brakes to alert
the driver. This technology marks the beginning
of a likely gradual evolution to the widespread
availability of fully autonomous vehicles. As we
move toward possibly removing human drivers
from the road, questions arise regarding liability
for accidents and insurance coverage. Given
the number of pickup trucks, etc. a typical
contractor owns, the liability and insurance
coverage questions may be of particular
importance to them.

James J. Franklin

the human driver is expected to perform all
remaining driving responsibilities.
Level 3 shifts most tasks to the vehicle with
the human driver only expected to intervene
to avoid accidents.
A “fully autonomous” vehicle is one that does
not require any human interaction to reach its
destination. These vehicles fall under Levels 4
and 5 of SAE’s framework, meaning the vehicles
will respond to other vehicles, pedestrians,
and cyclists even if the human driver does
not intervene. Google’s original autonomous
prototype, called “Firefly,” had no steering
wheels, pedals, or airbags, but was limited to
25 mph. Google retired this model for a more
road-practical Chrysler minivan to continue
developing its fully autonomous technology.
There are estimates that fully autonomous
vehicles may debut as early as the end of the
decade, and may dominate roadways by 2050.

The phrases “self-driving vehicles” and
“automated driving” are making headlines
as manufacturers continue to implement
automation in vehicles. As APC holds its
second annual Innovation Conference,
it is an appropriate time to consider a few
impacts of automated driving on the highway
construction industry.

The State of Autonomous Vehicles
Changes to liability for accidents and insurance
coverage depend in part on the level of a car’s
automation. The evolution begins with “semiautonomous” vehicles, which can drive on their
own in certain respects, such as acceleration,
deceleration, and steering, but have a human
driver available to take control at any moment.
In 2016, the U.S. Department of Transportation
adopted a framework in which the Society of
Automotive Engineers (SAE) identified six
levels of driving automation.

This article will focus primarily on insurancerelated issues. As this technology evolves, future
columns will address other aspects of highway
construction impacted by driverless technology.

No Automation (Level 0) requires the full-time
performance of a human driver even when the
vehicle includes some automation elements like
a warning system.

As technology evolves, so too will the legal
landscape governing autonomous vehicles.
New legislation governing various issues is
being considered by both Congress and state
legislatures on a regular basis. Laws will no doubt
be considered regarding not only the legality of
allowing automated vehicles on public highways,
but also on issues such as traffic laws, insurance
requirements, inspection and registration
requirements, etc. As autonomous cars become
closer to reality, manufacturers and consumers may
face a patchwork of state and federal regulations.

Automation involves the use of computers
to control certain components involved in
operating a vehicle, particularly the extent
human drivers must monitor the surrounding
driving environments. Many manufacturers

The need for human drivers begins to decline
at Levels 1 and 2, with the vehicle taking over
steering, acceleration or deceleration in some
circumstances at Level 1 and all circumstances
at Level 2. For both of these levels, however,

Manufacturers Making the Move –
Waymo, Tesla & Uber
Google began developing its autonomous
vehicle technology in 2009, and established a
separate entity, Waymo, in 2016 to continue

James W. Kutz
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the innovation. Waymo uses a combination of
lasers, radar, and cameras to gather and predict
information about nearby objects, including
other vehicles, pedestrians, and construction
markers. This information is combined with
GPS data and a digital map to navigate the
drive without needing a human driver. The first
non-employee to take a trip in one of these
vehicles occurred in 2015, and the company
now offers an Early Rider Program in Phoenix
to publicly test the vehicles. Car manufacturers,
such as Tesla and Ford, are expected to lead the
way in self-driving vehicle production, with
Tesla executives predicting its company will
be the first in the country to release a fullyautonomous vehicle.

critiques of Uber’s semi-autonomous technology
include the vehicles running red lights and
cutting off cyclists.
While proponents tout the potential safety
benefits of autonomous vehicles, many people
want to know who will be liable when accidents
occur. Without a human driver to blame, the
focus of accidents will shift to manufacturers of
vehicles and the computer software they employ.

If the human driver is out of the equation, a
products liability claim against the manufacturer
may be the most viable legal cause of action
for an accident involving an autonomous
vehicle. Strict products liability claims are
based on consumer expectations that products
should not be unreasonably dangerous, and for
autonomous vehicles these expectations may
include manufacturing and design defects.
Manufacturing defects could include having a

Ride-sharing services deploy developing
technologies, too. Uber, for example, currently
has semi-autonomous vehicles in Tempe,
San Francisco, and Pittsburgh. Uber’s selfdriving technology requires a “safety engineer”
behind the wheel who can take control at any
time. The company measures the success of
the technology by analyzing how many miles
are driven before a human driver must take
control for any reason, critical reasons, or “bad
experiences” such as jerky motions. On-average,
Uber’s vehicles travel approximately eighttenths of a mile before the driver needs to take
over. Obviously indicating that the system is still
“learning.” As test vehicles and prototypes hit
the roads, many people wonder who will bear
responsibility when accidents happen.
Who’s to Blame? The Changing Landscape
of Accident Liability
Traffic fatalities in 2016 reached the highest
point in almost a decade, and 94 percent
of crashes involved human error. Because
contributing factors often include speeding,
intoxication, distraction, or drowsiness,
proponents of autonomous vehicles predict a
decrease in both the number and severity of
accidents. Accidents involving autonomous
vehicles, however, have also made the news. Two
fatal crashes involving Tesla’s semi-autonomous
vehicles occurred in 2016; one of the accidents
occurred in Florida when the vehicle failed to
recognize a truck. An Uber vehicle was also
involved in an accident in March 2017, when a
driver in another vehicle failed to yield. Other
www.paconstructors.org
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prototype-like system in the vehicle rather than
a market-ready version. Design defects could
complicate legal matters, especially with semiautonomous vehicles. A Level 2 autonomous
vehicle, for example, may provide some services
but still require the driver’s ability to take
control at any time and on short notice. An
injured driver may bring suit, arguing that the
autonomous vehicle did not give him enough
reaction time to prevent an accident. A court
would have to decide how to apportion liability
between the manufacturer and the driver.
Another potential claim could be negligence
for failure of a manufacturer to anticipate
foreseeable road or driving conditions that
negatively affect how a vehicle navigates
on its own. A company could also face
misrepresentation or false advertising claims
if it provides false or misleading information
about its vehicles’ capabilities, and consumers
reasonably rely on that information, leading
to harm. Finally, an accident victim may have
a claim if a manufacturer fails to warn about
certain risks and responsibilities of the human
driver in autonomous mode. For self-driving
vehicles, a manufacturer’s duty to warn a
consumer may extend beyond the sale, especially
in terms of recalls and software updates.

The End of Auto Insurance as We Know It?
If autonomous vehicles are safer and able to
prevent accidents, what does that mean for
automobile insurance? A 2015 study by global
consulting firm McKinsey & Co. predicted
that autonomous vehicles could eliminate up
to 90 percent of accidents, which may produce
a ripple effect on the automobile insurance
industry. The industry currently uses data on
claims histories and driving records to predict
future risks. Looking forward, the focus will
likely shift to manufacturing defects rather than
historical data related to drivers. Automobile
insurance is unlikely to vanish, however, because
car owners will continue to insure against losses
caused by wind, vandalism, and theft.
Some in the insurance industry believe that, if a
manufacturer’s autonomous vehicle technology
makes a vehicle safer, liability premiums may
decrease. Manufacturers that accept liability for
accidents will likely take out additional policies
to cover any damages; thus, consumers may pay
lower insurance premiums while facing higher
prices for autonomous cars. In Asia, Tesla has
begun selling automobile insurance along with
its vehicles as part of a goal to eventually include
insurance with the purchase of all vehicles.
The idea may be successful for autonomous
vehicles ranked at Levels 4 and 5, when the
human driver is not doing anything behind the
wheel. For Levels 3 and below, however, the
insurance implications will initially depend on
each specific incident. If the accident includes
both vehicle malfunction and human error, the
manufacturer’s and driver’s insurances may be
involved, showing that autonomous vehicles, at
least for the time being, will not eliminate the
need for automobile insurance.
Highway Industry Issues
While the focus of this article has been on the
impact of fully-automated vehicles on both
general theories of liability (i.e. negligence versus
product liability, etc.) and insurance coverage
issues, as driverless technology evolves there
are far more questions than answers for those
involved in the highway construction industry.
For public owners, such as PennDOT and the
Pennsylvania Turnpike Commission, dozens
of issues must be considered. These include
such broad questions as how will the sovereign
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immunity laws be rewritten to take automated
vehicles into consideration, to construction
project questions such as how the force account
methodology may change if a vehicle truly has no
“operator.” Obviously, if fully automated vehicles,
including heavy-construction equipment, become
a reality, there will be widespread changes needed
to the Form 408 Specifications and many other
industry publications.
Design professionals will also be impacted if
the use of automated vehicles becomes fully
implemented. For instance, some have theorized
that the design of highways themselves could
change, as current highways are designed to a
certain width to take into account driver error,
and if the possibility for those driver errors
is gone, could highways be designed much
narrower? Similarly with fully-driverless vehicles,
will there be a need to design highways with as
many signs and pavement markings which are
currently part of every major highway project?
Contractors and subcontractors similarly face
many unanswered questions as to how driverless
technology could impact their businesses.
Assuming the technology is perfected, driverless
technology could significantly improve work zone
safety – as presumably vehicles would be required
to operate at a safe speed through a work zone.
Obviously, the insurance issues addressed above
will have to be considered by every contractor
as well. Finally, one of the biggest unknowns
for contractors and subcontractors is what their
workforce will look like in a driverless society.
Some smaller companies, such as maintenance and
protection of traffic contractors, could have their
very existence threatened depending on whether
there is still a significant need for MPT devices.
Prime contractors could find themselves being
required to replace or retrofit millions of dollars of
heavy equipment with driverless technology.
In summary, there are certainly more questions
and answers as to how the possibility of fullyautomated vehicles will impact the highway
construction industry. Business owners should
closely monitor ongoing advancements in
technology to understand how both their
business models may be required to change,
and how changing legal issues will
impact their potential liability.

Submit news about your company
to Cynthia K. Sells via email
at csells@paconstructors.org

N&W Promotes Kolmansberger

Alexander Returns to Gannett Fleming Team
Adam Alexander has returned to Gannett
Fleming’s Environmental Acoustics team
as a senior noise and air quality analyst. In
this role, Alexander will leverage more than
15 years of experience to perform highway
noise impact analyses and mitigation design,
and provide federal regulation guidance.
His previous work includes implementing
and developing process improvements
Adam Alexander
for highway noise programs, performing
air quality and highway noise studies,
coordinating research programs, and contract management.
Alexander served as the lead environmental protection specialist for the
Highway Noise Program with the Federal Highway Administration
(FHWA) prior to returning to Gannett Fleming. During his time in
this position, he played a key role in the update of the Traffic Noise
Model Version 3.0. He served as FHWA’s authoritative advisor and
national expert in the development, interpretation, and implementation
of highway noise regulations, policies, procedures, and standards.
He also played a major role in FHWA’s development and promotion
of national procedures and techniques for assessing and mitigating
highway-related noise impacts.

Navarro & Wright Consulting Engineers
Inc. (N&W) announced the promotion
of Robert C. Kolmansberger to director
of Environmental Services. He is a longterm N&W employee with more than 26
years of industry experience. Kolmansberger
will oversee the environmental, cultural
resources, and acoustical and air-quality
services groups. He will be responsible for
Robert C. Kolmansberger promoting services to clients, providing
management to all projects to ensure that
clients receive high-quality environmental services, timely and complete
reports, and full satisfaction.
“Rob has grown to be a demonstrated leader. He has earned the
respect of our clients and fellow employees, and we are pleased he is
part of our company’s continued growth,” stated Paul J. Navarro, P.E.,
president & CEO.
Kolmansberger holds a B.A. in Geography/Environmental
Planning from Bloomsburg University.

Alexander holds a Bachelor of Science in landscape architecture from
The Ohio State University and a Master of Science in administration
from Central Michigan University. He is a member and committee
chair for the Highway Noise Subcommittee of the Transportation
Research Board Standing Committee for Transportation-Related
Noise and Vibration. He is also a member of the Institute of
Noise Control Engineering.
www.paconstructors.org
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INDUSTRY Briefs

Leadership Changes at Modjeski and Masters
After more than 40 years in bridge
engineering and project management
with Modjeski and Masters, Dr. Barney
Martin Jr., P.E., a graduate of Louisiana
State University and Tulane University,
retired from his position as Chief Executive
Officer (CEO) in December 2017.
Since joining Modjeski and Masters in
1976 as a design engineer, Martin has been
a vital and influential member of the firm.
He became vice president in 2000, president in 2007, and ultimately
CEO in 2013. He will continue involvement with the firm as board
member emeritus and senior technical advisor.
Dr. Barney Martin Jr., P.E.

Colo.-based Summit Engineering Group Inc. was acquired, bringing
extensive expertise in segmental concrete bridges to the firm’s dossier.
Martin is an expert in parallel wire cable evaluation for suspension
bridges, having participated in the very first cable investigation
project in the mid-1980s and continued management of cable
inspection and evaluation projects. He participated in numerous
industry organizations, including the Transportation Research Board
(TRB), American Society of Civil Engineers (ASCE), American
Institute of Steel Construction (AISC), and the American Council
of Engineering Companies (ACEC).
Michael Britt has assumed the dual
role as president and CEO. Britt, who
was promoted to president in 2017, will
be responsible for executing the firm’s
strategic direction, safeguarding long-term
success, and guiding complex projects at a
managerial and technical level.

During his time with Modjeski and Masters, Martin spearheaded the
firm’s growth, opening new offices in Philadelphia, Washington D.C.,
and Raleigh, N.C. With his progressive outlook, he led Modjeski and
Masters to its first acquisition in the firm’s history in 2015, when Littleton,

Britt began his career with Modjeski and
Masters in 1979 as a co-op student while
attending Drexel University. He briefly left
the company in 1989, to serve as the assistant division bridge engineer
in the Pennsylvania Division of the Federal Highway Administration.
Upon returning to Modjeski & Masters, he served as director of
Business Development for several years before being promoted to
associate in 1997. In his most-recent role, he served as president and
chief marketing officer.
Michael Britt

In his time at Modjeski and Masters, Britt has served critical roles
with marquee clients, including the Detroit International Bridge
Company, the Pennsylvania Turnpike Commission, the Delaware
River Port Authority, and the District (Washington, DC)
Department of Transportation.

SEI Promotes Criste to President
Stephenson Equipment Inc., has named
Bob Criste president. Criste, the company's
COO, assumes the role from CEO Dennis
Heller. Heller had been serving in both roles
and will remain CEO.
The leadership change took effect the first
week of February.
Bob Criste
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Prior to becoming COO in 2016, Criste
was CFO at SEI, a job he held
for more than 20 years.

Reck Named Gannett Fleming Sr. Associate

N&W Opens New Soils Laboratory

Nathan Reck currently serves as a
director and software architect manager
with GeoDecisions®, Gannett Fleming’s
geospatial technology division. Based in
Harrisburg, he is responsible for designing,
implementing, and managing custom
application development projects, planning
and data design projects, and mapping and
data analysis with geographic information
Nathan Reck
systems. With nearly 20 years of experience,
Reck specializes in transportation solutions
for state and local governments. He holds a bachelor’s degree in
geography from Millersville University.

Navarro & Wright (N&W) announced the opening of its new Soils
Testing Laboratory at 202 Senate Ave. in Camp Hill. The company's
existing soils laboratory at 151 Reno Ave. in New Cumberland has
moved to the new location.  

Senior associates of the firm are respected company leaders who
demonstrate mastery within their fields of practice, understand client
needs, and deliver innovative solutions to become trusted advisors
who are committed to the firm’s corporate values.

The Testing Laboratory is AAP-accredited [AASHTO (American
Association of State Highway and Transportation Officials)
Accreditation Program] and is certified by the U.S. Army Corps of
Engineers. N&W offers laboratory testing in accordance with applicable

The new, expanded lab has the equipment, facilities, and expertise
needed to provide top-quality sampling, testing, and analysis to help
meet project requirements.
Expert staff provides recommendations for types of testing to accurately
suit the specific requirements of a project, whether preparing a site,
evaluating an existing structure or facility, or providing ongoing testing
and quality control.

Full-Service Construction for Heavy Highway
Let’s Build

www.trumbullcorp.com

www.paconstructors.org
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ASTM and AASHTO standards. More than 30 soils, rock and concrete
tests are performed at the laboratory; these include soils identifications,
compaction, California Bearing Ratio, direct shear of soil, chemical
testing, and the newly added triaxial shear strength testing, permeability
testing, double hydrometer dispersion testing, organic content of soils
testing, crumb testing, and slake durability testing.

When asked about the future direction of his industry, Snively
remarked that the greatest trends would surely surround autonomous
vehicles, intelligent transportation systems infrastructure, and
accelerated construction techniques, as well as improving overall safety
and quality of life for the public.

Contact Laboratory Supervisor James Patton (jpatton@navarrowright.
com) or Senior Lab Technician Denny Pepperman (dpepperman@
navarrowright.com) for more information.

Enviroscan Joins Forces with RETTEW

ms consultants Announces New Team Member

David Snively, Jr.

ms consultants inc., an engineering,
architectural, and planning firm
headquartered in Columbus, Ohio,
announced that David Snively, Jr.
has joined its team. He joins the company’s
Harrisburg office as the transportation
business leader and branch manager,
where he will serve as the ms representative
of the region for both public and
private clients.

Snively joins the ms team with nearly 25 years of industry experience
specializing in highway design, construction and protective coatings
inspections, and business development. He has worked with and
provided transportation solutions for PennDOT, the Pennsylvania
Turnpike Commission, and local counties and townships, in addition
to state agencies throughout the Mid-Atlantic Region. Previous
experience with construction inspection services has given him a unique
perspective during the design process. “My experience has provided me
with the insight to assure designs are buildable and the final project
deliverables are biddable.”
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RETTEW has announced
the addition of geophysics
to its list of services as
it recently completed
the asset purchase of
Enviroscan, a recognized leader in the industry. Geophysics is the
science of detecting and mapping underground, underwater, or
otherwise hidden objects and features.
Since 1992, Enviroscan has specialized in non-destructive, nonintrusive investigations to make digging, drilling, or earthmoving faster,
safer, easier, and less expensive. RETTEW and Enviroscan have worked
together on many projects, but now will operate as a single entity under
one roof.
Geophysics is like underground radiology. You can see what's beneath
without being invasive, which means you can find out everything you
need to know about your project before you start for safer, quicker, and
more budget-concise planning.
This additional service integrates directly with RETTEW's existing
earth science services, which include geotechnical environmental, water
resources, and subsurface utility engineering investigations.
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Penn Park Sports Complex
Philadelphia, Pennsylvania

PPL Holtwood Power Plant
Holtwood, Pennsylvania

Eby Chiques Railroad Bridge
Manheim, Pennsylvania

Delivering Design-Build Solutions
The versatility of the Reinforced Earth® technology enables integrated
design solutions and provides wide ranging flexibility in addressing
geometrical, geotechnical and architectural requirements.

S.R. 1001, P3 Rapid Bridge Replacement
Lewisburg, Pennsylvania

P3 Rapid Bridge Replacement Western Region
Zelienople, Pennsylvania

Park Boulevard
Hershey, Pennsylvania

800.446.5700
www.reinforcedearth.com
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APC
800 North Third Street
Harrisburg, PA 17102
Change Service Requested

MORE CHOICES.
MORE CONFIDENCE.

CAT 320 GC
CAT 323
CAT 320

No one knows better than you do that to get more done at the lowest possible cost requires confidence in your crew and
equipment choices. Next Generation Cat® Excavators offer unique combinations of features that you can match to your
work’s productivity and cost targets. What kind of results can you expect?

45

UP TO
%
MORE EFFICIENCY

25

UP TO
% LESS
FUEL CONSUMPTION

15

UP TO
% LOWER
MAINTENANCE COST

CONTACT US TODAY ABOUT THE NEW RANGE OF EXCAVATOR CHOICES AND WHICH ONE IS RIGHT FOR YOU.

844-720-4CAT
WWW.CLEVELANDBROTHERS.COM/NEXTGEN
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