


   “We regularly subcontract to 
ConDrain, one of this country’s 
largest sewer and water main 
contractors,” says Ross Ruscica, 
vice president and grandson of 
Thorncrete’s founder. “They are a 
very pro-active organization and 
have been migrating a lot of their 
equipment and capabilities over 
to GPS.  A little while back, they 
approached us about doing the 
same with our curbing equipment.  
It was a big step for a company  
like ours.”

With ConDrain moving 
up to GPS, Ruscica says 
they knew that almost 

all of the stakes, batter boards, 
etc., that have been a regular part of the job site, 
would be gone.  However, they also knew that 
following ConDrain’s lead would allow them 
access to surface model files which they could 
modify and use directly with the new curbing 
machine they would have to purchase.  Weighing 
the pros and cons, they decided to make the 
switch; in mid-2010 they purchased a Gomaco  
GT-3600 curb and gutter machine.

   The concept of going stringless was a dramatic 
departure for Thorncrete’s crew, and demanded 
a sense of confidence that things were going to 
be alright.

   “Without stringline, you really don’t have a 
physical point of reference, so you just have 
to say: ‘Okay, this is where the curb goes, let’s 

start pouring.’  You have nothing to 
measure off and that’s pretty scary.  
But after a short time we got the feel 
for it. Now, aside from monitoring 
speed and vibration, the operator can 
just sit back and watch the machine 
do its job.” 

Getting to the point where 
Ruscica and his crew can 
have that luxury begins 

with the base machine itself: a 
Gomaco GT-3600 curber which 
houses a Topcon GPS+ receiver and 
onboard graphical display.  A pair of 
masts—each topped with a Topcon 
PZS-1 laser sensor—was added, one 
to control elevation, another for 

steering.  Because Thorncrete opted for Topcon’s 
Millimeter GPS, which utilizes laser-enhanced 
GNSS technology, a Topcon PZL-1 transmitter is 
positioned at a control point onsite to track the 
position of each receiver on the curb machine 
and relay curb location and elevation data to the 
Gomaco unit.

   “We received a lot of help with installation, 
setup, and initial operation from Mark Piotto from 
the Concord office of GeoShack, the local Topcon 
dealer,” says Ruscica.  “Because virtually all the 
grade on our jobs is now being done with GPS-
driven dozers and graders, we simply take that 
data, modify it for our application, plug it into our 
machine and follow the exact same contour.  So, 

for example, if there is a dip and the dozer catches 
it, so will we; there is no difference between their 
contour and ours.”

   He says that by comparison, with stringline, if 
a dozer or grader accidentally raises or lowers 
the blade, the curbing machine will continue to 
follow the stringline, resulting in spillage.

   ”And spillage—an overpouring of concrete—is 
something all curb companies want to avoid.  It 
is a waste of material and a drain on the bottom 
line.  Since we went to the GPS system, we have 
all but eliminated spillage.”

   Ruscica reports that adding the Millimeter GPS 
capability to the curbing machine has resulted 
in an impressive improvement in both accuracy 
and speed.  And with good reason: in terms of 
accuracy, the already tight ±0.1’specifications 

afforded by GNSS receiver technology are 
improved to ±0.02’ when augmented with laser 
technology as is the case with Millimeter GPS.  
As to speed, he says his crews report equally 
impressive numbers.

   “Right now,” he said, ”we are looking at 
production that is 1 ½  to 2 times quicker than 
what we can get with stringline.  And because 
of the added speed, accuracy and reduction 
in spillage, we can get 25-30 percent more 
production out of this machine than we can from 
our other curb units. That changes the bottom 
line completely and makes us that much more 
competitive in the market.”

by Larry Trojak

No strings attached
Thorncrete touts Canada’s first 
GPS-based curbing operation

The concept of stringless curbing and paving is fairly new, having only debuted about 
six years ago.  Since that time, however, it has attracted the attention—and gained 
the support—of some of the biggest players in the industry.  In light of that, it’s not 

surprising that enthusiasm for the GPS-based approach would migrate northward to  
Canadian contractors.

   For Toronto-based Thorncrete Construction, however, it was not a question of simply wanting 
to get onboard with a new technology, it was also a way to get better while better serving one of 
their biggest customers, the ConDrain Group.
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D i g i t a l  j o b  s i t e s ,  t e c h n o l o g y  t o d a y  a n d  i n  t h e  f u t u r e

by C. Jason Smith, Ph.D.

Q & A with
Topcon’s Ray O’Connor

“Companies not feeling an overwhelming need 

to invest in new technology that transforms 

every project into a complete digital job site 

are putting their future in jeopardy.” to get the most work done in the least amount of 
time. That’s a business truism that will not change 
regardless of the economy. Saving time is what  
is important.

At Topcon, the first design priority of every 
instrument we design and manufacture is 
to enable our customers to save time while 
providing vital and accurate information that’s 
critical on the digital job site.

There are many successful companies in this 
world that took a chance on machine control 
technology when it was in its infancy and have 
been very successful because of that investment.

Smith: Sounds like you’re on a mission.

O’Connor: I am certainly passionate about this 
subject, not just because this is the business we 
are in, but because I know it’s true. To be truly 
successful, to grow, a company must have a 
fighting chance to win every single job for which 
they submit a bid. To effectively compete for 
every possible job, companies have to invest in 
the best technology available.

Smith: Competitive. That’s a word you use 
frequently.

O’Connor: It’s the difference in winners and 
losers. I believe if you are not growing, you are in 
decline or stagnating. A great many companies 
have been declining or, at best, stagnating over 
the past several years. But those companies that 
invested in technology to save time created  
opportunities to be more productive and many 
actually saw their bottom line increase.

In any business, dropping more money to the 
bottom line is a good sign of a progressive, 
forward-thinking company.

Effective management of time and resources 
produces optimum results. Manage time by 

saving it, use technology to your advantage, be 
more productive, make more money. That is the 
formula for a successful business regardless of the 
business you are in.

Smith: What technology is available that can 
create a competitive advantage for companies 
today?

O’Connor:   Just about anything you can think 
of is already available. The future of construction 
applications is here. In the field, you have Topcon’s 
3D-MC2 for dozers, which uses the industry’s best 
hydraulic control system, inertial sensors and the 
industry’s best GNSS receivers. That integration 
of technologies provides more than 100 blade 
corrections per second. This technology shattered 
the last barrier to better machine control for 
dozers … speed.

3D-MC2 enables a dozer to run twice as fast as a 
regular machine control dozer and four times as 
fast as a dozer without machine control … with 
finish grade precision that’s unattainable any 
other way.

But that’s just the start of the technology 
revolution. What about data collection and 
analysis? Topcon’s SiteLINK 3D is a powerful 
remote asset management tool that gives a 
company control: Control over time, control over 
the productivity of machines and their operators, 
and control over data, from first cut to project 
analysis.

And, with Topcon Tierra you have available 
real-time data via a web portal allowing you to 
keep track of every machine on every job site 
regardless of where it may be. Imagine: From any 
location in the world, you can keep track of every 
piece of machinery, know where it is at any given 
moment and monitor and manage an entire fleet 
of machines on criteria you set.

This technology is truly amazing, and it is today’s 
reality that can save a company money every 
single day on every single job.

 The technology and information revolution 
is evident everywhere in the marketplace. 
Today, with Topcon’s IP-S2 3D Mobile Mapping 
System, which combines multiple technologies 
in a single system, you can map roadways at 60 
mph. It creates maps with GNSS accuracy while 
capturing images and locations of everything in 
the mapped area, from buildings to trees to street 
signs. 

Speed, used effectively on job sites worldwide, 
increases productivity and puts more money to 
a company’s bottom line. For example, the new 
RTP-300 real time profiler attaches to the rear of a 
vehicle and collects surface data at speeds of up 
to 65 miles per hour. It creates an exact model of 
the road surface.

The collected information from both mapping 
and profiling systems can be easily stored, 
retrieved, and used by multiple parties in various 
locations in myriad ways.

Again, it is another example of technology saving 
time and money and increasing productivity 
exponentially.

It’s important not to forget that advanced 
technology is driven by software. Topcon has 
invested millions in development of world-class 
software, including Topcon SiteMaster, TopSURV, 
Layout and Layout Master, to provide an 
integrated data-to-done simplicity.

Smith: You’ve convinced me. Where do I sign up 
to join the revolution?

O’Connor: (Laughing) Get yourself a construction 
company and give me a call. 

In the boom-and-bust economy that has characterized the construction 
marketplace for the past several years, one thing has remained constant: 
Companies that invested in around-the-corner technologies when jobs were scarce 

put themselves in a position to charge full-speed ahead to capture a larger share of the 
market opportunities today … and in the future.

Ray O’Connor, president and CEO of Topcon Positioning Systems, can clearly define 
the necessity of companies adopting the complete digital job site philosophy – tying 
in all phases of a job site with specialized software and machine automation systems 
designed to take a project from the planning stage to field to finish. 

Even during the deepest trough of the recession, the economic mantra from Topcon’s 
CEO never changed: Invest in complete digital job site technology! Now!

Smith: We last visited several years ago at a time when you were very vocal about 
the state of the economy. You were adamant then that construction firms needed 
to research technological advances and that it was essential for companies to 
purchase advanced machine control and asset management tools to remain 
competitive. Has that message changed?

O’Connor: No, and it won’t today … or in the future. Companies not feeling an 
overwhelming competitive rush and a need to invest in new technology that 
transforms every project into a digital job site are putting their future in jeopardy. 
Is that a harsh and non-compromising statement? Absolutely. But, that doesn’t 
make it any less true.

The secret to success in the construction business – from planning and bidding a 
job, from moving the first blade of dirt to collecting and analyzing data – is how 
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Milling at the outer limits
by Don Talend

Millimeter GPS+ overcomes extreme elements

Eareckson Air Station, located on Shemya in the 
Aleutian Islands off of Alaska, is the westernmost 
U.S. Air Force base in the chain and is routinely 

swept by high winds and enveloped in thick fog. It 
was there that Knik Construction, a heavy construction 
company specializing in remote-site projects, milled a 
nearly two-mile-long airport runway, three taxiways and 
two aprons for resurfacing using the Topcon Millimeter 
GPS+ system purchased from GPS Alaska.  

     The crew arrived and put up with winds of at least 15 
mph every day. At times, the winds reached 80 mph and 
thick fog was a job site problem. 

     The Millimeter GPS system combines the high vertical 
accuracy of laser and three-dimensionality of GPS, 
increasing accuracy over existing 3-D GNSS-enabled 
machine-control systems from one-tenth of a foot 
(3.05cm) to one-quarter of an inch (6.35mm). In addition 
to a GPS base and rover, the Millimeter GPS+ System 
with Lazer Zone uses a PZL-1 Lazer Zone transmitter and 
a PZS-MC machine-control sensor or PZS-1 rover sensor 
that gets integrated with the contractor’s GPS receiver. 

     The PZL-1 transmitter sends out a wall of laser light 33 
feet (10.1m) tall and up to 2,000 feet (610m)in diameter. 
The contractor can link up to four transmitters for a total 
reach of 8,000 horizontal feet (2438m) and 132 (40.2m) 
vertical feet. The PZL-1 transmitter can operate multiple 
machines equipped to accept its signals.

     At Eareckson, the milling and paving elevation 
tolerances were extremely tight: two-hundredths of 

a foot (6.1mm) on the milling and three-hundredths 
(9.1mm) on the paved surface. To address the milling 
spec, Knik Construction installed the system on a Roadtec 
RX900 cold planer. 

     Ryan Sorensen of Edge Survey and Design, Wasilla, 
and Knik’s grade checker, Sean McCord, set up four PZL-1 
Lazer Zone transmitters alongside the runway, typically 

spacing them about 500 feet apart. Mike Esquibel, 
equipment operator and surveyor for Knik Construction, 
says that the PZL-1s were never more than 500 feet away 
from the milling machine. 

     Jim Kirsch, project manager for Knik, estimates that the 
system reduced milling time by 50 percent. Because the 
system allowed one worker to do the job of two to four 
workers using conventional methods, it almost paid for 
itself during the first phase of the project. 

Above:  Cold planer operator Daniel Swanson. The crew 
overcame extreme elements during the resurfacing project. 

Below:  The system uses a PZL-1 Lazer Zone transmitter 
with a satellite receiver.  
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Topcon Positioning Systems (TPS) was 
the “talk” of ConExpo 2011 with its 
new technology for the construction 

and survey industries that illustrated the 
company’s show theme of “The Complete 
Digital Job Site.”

     The 7,200-square-foot TPS indoor 
booth, which featured the Dozer Arena 
with a 3D presentation of Topcon’s 3D-MC2 
technology for dozers and graders, a dozer 
simulator, a gigantic touch screen from 
which a narrator described the “Future of 
Construction”, a RTP-300 real-time profiler 
exhibit, touch screens showing new 
technology for the construction and survey 
industries, and an exhibit describing the 
“Complete Digital Job Site,” created what 
one visitor described as “The DisneyWorld 
of Construction.”

     Additionally, the TPS outside booth 
was in a “big blue tent” that could not be 
missed and attracted crowds of attendees 
throughout the five-day show.

     Almost 120,000 visitors used the show 
for the industry-gathering place for the year 

and was the largest trade show attendance 
in the U.S. in the past three years. There 
were more than 2,400 exhibitors in 2.34 
million square feet of exhibit space, making 
it the second largest in the show’s history.

     “I’ve never seen this many people so 
excited about new technology and new 
products,” TPS president and CEO Ray 
O’Connor said after talking to customers in 
the booth. “You can feel the enthusiasm. The 
people coming through the Topcon booth 
are standing in line to get information and 
to spend time on the interactive displays.”

   Mark Contino, vice president of Topcon 
product marketing and trade shows, said, 
“One of the most positive things to come 
out of ConExpo was the overall upbeat 
mood of the attendees. It was obvious 
that the dark veil of the recent economic 
downturn has lifted, and the overwhelming 
sentiment from the attendees was that of 
optimism.  

     “We can celebrate the short term victory 
of a historic level of sales in the booth, but 
we are already considering what that level 

of sales means in the larger sense.  The 
customers walking into the Topcon booth 
were optimistic and hopeful for the 
future.  They were not only willing to invest 
in their company now, but looking at the 
upward curve of success that will equate to 
more and more investment over the coming 
years,” he said.

     With a show like ConExpo, Contino said, 
“you can’t afford to swing and miss. Topcon 
had to include the entire product portfolio 
in its exhibits.  With such a wide array of 
products and solutions, it is very difficult to 
pick out just a few that stood out.   

     “However, with the majority of 
attendees coming from the heavy-highway 
construction segment, MC2 technology and 
new MC2 for graders system attracted the 
most attention. The increase in production 
offered by the Topcon MC2 systems in 
undeniable, and customers understand 
that if they fail to adopt advanced machine 
control technology, they can not adequately 
compete in their markets.”

 

(continued on page 11)

Left: Roger Croft was one of the presenters of Topcon’s “The 
Future of Construction” touch screen exhibit at ConExpo. The 

feature was one of the highlights of the TPS booth.

Above: Topcon’s booth was in same hall as CAT, Komatsu, 
John Deere, Volvo and Case and attracted huge crowds 

everyday of the show.

Far right: Workers set up the 3D Dozer Arena (top) and the 
3D-MC2 dozer simulator (bottom).

Right: TPS president and CEO Ray O’Connor addresses 
attendees at the ConExpo Pre-Show Meeting.

Below: Topcon’s 3D Dozer Arena was viewed by thousands 
over the five-day run of ConExpo.

Contact your local dealer: topconpositioning.com/static/dealer_pointer.php topconpositioning.com/conexpo/mobile/postshow

ConExpo 2011

Topcon introduces ‘The Complete Digital Job Site’

Watch this 
presentation!
Scan this tag or go to 

http://www.topconpositioning.com/conexpo/postshow 

For video and more of ConExpo 2011, visit: 
http://www.topconpositioning.com/conexpo/postshow/ 
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ConExpo 2011 
SHOWTIME!

Top: The Topcon indoor booth was packed with customers 
and potential customers every day of the tradeshow.

Above: Achiel Strum, Topcon Europe, explains the attributes 
of Topcon’s 3D-MC2 machine control with a dozer simulator.

Far left: Jason Killpack shows the attributes of a Topcon 
Green Beam laser.

Left: Paul Disbrow with Sokkia, and Keith Klingensmith 
from Productivity Products and Services, set up Sokkia 
survey instruments prior to the opening of ConExpo.

(continued from page 8)

Above: Brian Juroff demonstrates Topcon’s new RTP-300 real-time profiler.

Below: John Dice, left, explains Topcon’s machine control technology 
 to a group at Topcon’s outdoor booth.

   Also attracting “incredible attention,” he said, was SiteLINK 3D 
asset management and information solution and the future of 
The Complete Digital Job Site.  Our message to our potential OEM 
partners was that the days of competing simply by making upgrades 
to your machine — more horsepower, bigger blade, better cab 
controls, etc. — are OVER.  The future is no longer just about how 
much dirt your machine can move, it’s how it plugs into the digital 
job site.  Constant information flow that enables faster, better, and 
more flexible business decisions . . . that’s the future of construction.”

     Never before have we been in the same hall with all the heavy 
equipment manufacturers, and at first,  I have to admit, the thought 
was intimidating.  The large heavy equipment manufacturers spend 
millions of dollars on extravagant, multimedia-filled displays. 

     Contino said Topcon accepted the fact that, for the first time, 
the company exhibited in the same hall as CAT, Komatsu, Case 
New Holland, Volvo and John Deere, created a challenge for us. We 
knew that not only did we have to take it “to the next level,” but we 
had to take our exhibit to a whole new zip code! The result was a 
combination of tremendous teamwork not just within marketing and 
sales, but also product management, THQ, engineering, operations, 
and virtually every Topcon division.”

     As far as “what’s next?” for Topcon, Contino said, “ConExpo 
2011 was truly a watershed moment for the entire Topcon global 
organization.  We showed the world on a very personal basis that we 
are the undisputed positioning technology leader; now we have to 
capitalize on our momentum.  

     “We will push harder than ever to convert the customers who 
heard our ConExpo message, and we need to do everything possible 
to spread the message to those who didn’t come to Las Vegas.  We 
were fortunate to get in front of thousands of contractors at the 
show, now we need to keep it going with the thousands of others 
who also need the productivity Topcon has to offer.”

     The next ConExpo, which is held every three years, will be March 
18-22, 2014 at the Las Vegas Convention Center in Las Vegas.

     And you can take bets that Topcon will again,“take it to the next 
level” and be the hit of the show. 
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New products 

GR-5 satellite receiver: 
Sets new standard in signal 
tracking, job site precision

Topcon’s SiteLINK 3D is a real-time, 
advanced communications management 
system for the 3D-MC grade control range 
of products.  With SiteLINK 3D, you can track 
each   machine, size and model, through an 
array of applications.  Data collected 

can be used to track productivity based on the 
application and material.  SiteLINK 3D utilizes 
Topcon’s 3D Office software to give real-time 
views of SiteLINK-connected machines and 
their exact positions.   

Topcon’s RTP-300 Real Time 
Profiler collects surface data 
at speeds up to 65 miles 
per hour (105 km/hr) and 
creates an exact model of the 
existing surface.

The data collection system 
includes a Topcon GNSS dual-

constellation satellite receiver 
system, three laser profilers, 
wheel encoder technology 
and a comprehensive 
computer data collection 
system.      

The system can be quickly 
and easily installed onto any 

vehicle with a trailer hitch, 
making it a mobile surveying 
vehicle that generates a 
higher resolution topography 
map than conventional 
surveying methods in a 
fraction of the time and with 
superior accuracy.

Topcon introduces its patented Fence 
Antenna™ technology and expanded 
channel support in the new GR-5 
GNSS receiver.  The GR-5 provides 
industry-leading tracking sensitivity and 
multipath rejection in a compact and 
lightweight package.   

Topcon’s innovative Universal Signal 
Tracking and patented antenna 
technologies are the foundation of 
the new GR-5.  With 216 channels 
and  multi-constellation tracking, the 
GR-5 guarantees that an investment 
in  Topcon’s technology today will pay 
dividends into the foreseeable future.

Topcon announces the world’s first 3D-MC2 
technology is available for motor graders. 
The patented technology allows 
a grader to operate at speeds 
well above those achieved on  
any other 3D machine, with 
tighter tolerance.  

RTP-300:   
Real Time Profiler for high-speed surface profiling

RL-H4C:    
Next  generation construction laser

QS Quick Station

3D-MC2 for motor graders:  
Graders operate at speed with accuracy

SiteLINK 3D:   
System connects range of grade control products

The QS Series –  
featuring the X-TRAC 
8 prism tracking 
technology – is 
designed to provide        
unprecedented 
power and speed to 
dramatically enhance 
productivity and save 
time and money 
on every job. The 
QS Series can be 
summed up in 
four words: Faster. 
Smarter. Farther. Stronger. 

This new self-leveling laser has many 
 applications  — any job where contractors 
use optical levels, the construction-site 
tough RL-H4C with its 800 meters working 
range and IP66 rating can do the work. 
The RL-H4C is covered by the new five-year 
guarantee on Topcon-manufactured lasers.

SiteMaster: 
Software provides added system support

The SiteMaster series is a design, surface modeling 
and construction software suite designed to provide 
users start-to-finish control of critical data flow from 
data collection, survey data analysis, engineering 
design, surface modeling, and design stakeout to 
as-built surveys.  SiteMaster allows unparalleled ease-
of-use and seamless integration for Topcon field 
equipment and 3D-MC systems, providing the 
total construction package for  surveying and 
construction professionals.

Get the free 
mobile app,  
Tag Reader:  
http://gettag.mobi

Scan to your 
mobile phone

Topcon Today14 Topcon Today 15



There are several logical places you might go to see a race.  A 
runway construction site on a live airport, however, probably 
wouldn’t be one of them.

     But factor in a tight window for completing the project — and an 
even tighter window when the work can actually be done — and it’s 
‘Gentlemen, start your engines!’

     Ask any contractor:  there’s probably not a construction project 
in America that didn’t need to be completed yesterday from the 
customer’s perspective.  
Overlay that expectation 
with the added challenge 
of working on a live airport, 
and things shift into warp 
speed.

     Greg Koly, 3D sales 
specialist for Geoshack 
in Stow, OH, painted the 
picture with simple clarity.  
“First, we were working on 
a live airport – with arrivals 
and departures that had to 
be accommodated.  

     “There was no time to set 
up string line.  The milling 
and the paving had to be 
done in the midnight to 6 
a.m. timeframe.  We staged 
all the equipment so that 
the second the last plane landed for the evening, we could swing 
into action.  It would look like a heavy equipment race running out 
there.”

     There were 1,000 reasons – as in a $1,000-a-minute fine – for 
ensuring the work was completed and equipment back in the 
designated safe work zones by 6 a.m. so that regular airport traffic 
could resume.

     The $16.6 million project takes Akron Canton Airport to 
international airport status – allowing the airport to safely 
accommodate larger jets and increase its ability to effectively recruit 
more airlines and more flights.

     It involves a critical runway extension, widening and resurfacing.  
It also includes shoulder and taxiway improvements, and landing 
system and associated electrical and lighting work placement – with 
completion targeted for late 2011.  Topcon’s industry-leading 

 3D-MC2 system was used on dirt work for the project, and its 
Millimeter GPS system was used on the paving.

     Greg Smith, GPS foreman for H.M. Miller Construction Company 
of Mogadore, OH, recounted:  “We moved literally millions of yards 
of dirt on this project — and that didn’t include all the undercuts 
required for drainage and electrical systems.”

     The 800-foot runway extension, obviously, was one of the most 
critical components.  “And as you might expect, you have to meet 

extremely small tolerances 
on the runway and taxiways 
– two hundredths of an inch.  
And, ”he noted, “we were 
right on the money.”

To say Smith was 
delighted with its 
performance would 

be a classic understatement.   
“This project had crazy 
deadlines.  We had one day 
to grade 1,200 feet of runway 
– yet we did it in less than 12 
hours.  That’s unheard of.  It 
was so efficient, we could set 
up in five minutes and move 
out.  It took no time at all.”

     The most critical aspect 
of working on a project at 
a live airport?  “That’s easy,” 

Smith continued.  “Everything needs to be done yesterday.  Having 
a system that will deliver on those kinds of expectations is critical.  
Whether it’s on the sub grade or finishing out – we were on the 
money regarding the tolerances that had to be met.  We did the 
whole runway — from sub grade to aggregate — in 3-4 days.”  

     Eric Johnson, a heavy equipment operator for H.M. Miller, said: 
“With the Topcon system … the blade will keep up.  It used to be 
that you were limited to operating at high first gear.  With this, 
you can run in third gear and as fast as you want to go without 
washboarding.  Timewise you can do two days of work in eight 
hours.  That’s one good system right there.”

     Koly returned to the critical nature of smoothness for the airport 
runway and taxiways.  “We had a 25-foot long aluminum straight 
edge that they’d take and drop it in at random spots to check – and 
we never had a problem.  Not one.”

“We did the whole runway – from sub grade to aggregate – in 3-4 days.”  

Taking flight on  runway project

Greg Smith, GPS foreman

      The importance of this work stretches far 
beyond the airport grounds.  In 2008, the Akron 
Canton Airport’s total economic impact in the 
region exceeded $398 million. That figure was 
determined by an economic impact report 
commissioned and conducted by the airport 
authority. In addition to the economic impact 
figure, the airport contributes to and helps sustain 
2,244 jobs in the region, making it one of the top 
25 employers in Ohio’s Summit County.

     Dennis Fulk, an engineer with the Floyd Browne 
Group of Akron, OH, noted there was a learning 
curve for some of those working on the paving 
portion of the project.  “But the more familiar they 
got with it, the more and more comfortable they 
became.  And I can tell you this.  We could not 
have met the deadlines without the capabilities 
the Topcon system delivered.”

     Before the project, smoothness variations 
produced noticeable dipping in airplanes’ lights 
as they crossed the former runway and crossing 
strips.  But after the resurfacing work was 
completed with this system, he added, “the lights 
on those wing tips now are as steady as a rock.”  

by John Wallace
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GPS served...

on the ROCKS 
by Larry Trojak

Above:  X63 provided the excavator operator with exact grade information and 
indications for how high the attenuator is at any given point.

Left:  Greg Anderes, PPM’s project  manager.

On a project which called for remediation of a waterfront and construction 
of a pair of breakwaters, Pacific Pile & Marine (PPM), turned to a Topcon 
X63 3D machine control system for help.  Doing so afforded them a host 

of benefits including: a savings in time, a better degree of  accuracy and a greatly 
reduced risk factor. 

Out With the Old    
     While PPM’s project is, in its most basic sense, a shoreline cleanup, it is far more 
than that.  Contaminated material is being dredged and removed, and the void 
is being capped with clean material. Because the waters in that area can get very 
choppy in rough weather-threatening their capping effort-construction of a pair 
of breakwaters to replace an existing wooden structure was also designed in to 
the cleanup.
     The project was bid with the use of traditional surveying techniques in mind, 
which, says Greg Anderes, PPM’s project manager, generally means having a 
grade person out on the breakwater rocks with a backpack GPS unit.  “That 
worker would set some stakes or establish paint marks to let the operator know 
what the grades were, and where to be able to go and work,” he says.  “It’s not 
the best environment to be working in: our low tides are often at night and it’s a 
steep 1 ½:1 Slope with huge rocks that can be unstable.  We quickly saw that was 
going to be a problem, so we turned to the PPI Group, our area Topcon dealer  
for help.”

Tough and Timely
     Anderes says PPM already owned a Topcon total station and liked it for its ease 
of use and durability, two things which he felt they definitely needed on the 
cleanup job.  “We contacted Collin McCoy, PPI Group’s sales manager and, after 
discussing our needs, he recommended a Topcon X63 3D system.  Two weeks 
later it was being mounted on the Hitachi 270 and only hours after installation 
our operator was using it and raving about it.”
     Because the company actually bid the project—and started it—using 
conventional surveying and machine placement techniques, the impact of 
machine control was immediate.  According to Zach Martin, PPM’s surveyor, in 
addition to the hazards mentioned earlier, the previous method was extremely 
cumbersome.
     “Before we got the Topcon system, I would be out here on the rocks, 
communicating with the excavator operator by radio and spot-checking things 
along the way.  If I did a shot and found an area that needed to come up by two 
feet, I would tell him and he would try to get a two foot rock to place there.  It was 
very time consuming.  Now, with the machine control, he knows at all times right 
where grade is, right where he’s supposed to be.”
     An added benefit, says Martin, is the system’s ability to provide instant as-built 
shots.  “The operator simply places the bucket on the rock that he just set, gets 
those coordinates and downloads them. That frees up both one man and one 
piece of GPS equipment that can now be used somewhere else. That’s a big 
efficiency boost for us.”

Nice Payoff
     By project’s end, PPM will have hauled out about 50,000 cubic yards of 
contaminated material and brought in 50,000 tons of rocks.  Anderes says despite 
tidal schedules and shutdowns for fish runs, machine control has helped keep the 
project on track.
     “Based on what we have been able to do with the Topcon system, I have no 
doubt that it will have paid for itself just on gains we’ve made here at Anacortes.  
And I see it playing a nice role in future projects as well—we couldn’t be happier.”
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A non-contacting asphalt paving system helped an Arizona 
contractor to achieve exceptional smoothness and a 70 percent 
increase in production on a race track south of Phoenix.

     Ace Asphalt of Arizona Inc, paved two 6,000-foot straightaways with 
hot mix asphalt at the race track. The track is a nearly 6-mile oval that 
measures 39 feet wide with banked curves at the ends.

     The smoothness spec was exceptionally stringent, but Ace rose to 
the challenge, said Josh Phillips, project manager. The owner specified 
the pavement smoothness at 4 inches of total deviation per mile from 
a one-quarter inch null (blanking) band on a high-speed profilograph. 
A typical Arizona transportation department spec is 6 inches per mile. 
Ace’s average at the race track: One point one (1.1) inches per mile.

     Phillips gives a great deal of credit for the smoothness to a Topcon 
System 5 Sonic Averaging System. Using that system, Ace ran the two 
24-foot-long non-contact skis, one on each side of the Ingersoll Rand 
paver. Four trackers are suspended from each ski. The trackers “read” the 
pavement surface beside the paver and send signals to controllers that 
regulate pavement depth.

     “The System 5 is very user friendly,” says Phillips. In addition to 
producing a super-smooth pavement, it helped Ace boost production. 
“Without it we could only pave at 175 tons per hour,” says Phillips. “With 
the automated control we paved at 300 tons per hour, or about 45 to 50 
feet per minute. You’re able to set and maintain a certain speed. Once 
we set up that System 5, we didn’t stop the paver until we reached the 
other end. The system removes human error from the equation.”

     Ace also ran Topcon sonic feeder sensors on both sides of the paver. 
Located at the ends of the screed, the sensors measure the distance 
from the sensor to the head of material in front of the screed. The goal is 
to keep a constant head of material in front of the screed. So in fact the 
sensors automate that process by controlling the speed of the augers 
feeding asphalt.

     “So no matter how fast you pave, you always get the same amount of 
material at your screed,” says Phillips. “We ran the feeder control sensor 
at first on one side, not the other, and it made such a big difference that 
we put it on both sides.

by Daniel C. Brown

Automated screed controller for an asphalt paver

Smooth operator
by Don Talendby Don Talend

An exercise in 
self-sufficiency

Konell Construction and Demolition Corp. faced plenty of 
challenges in ensuring that final grading met specifications 
when numerous cuts and fills were completed for the new 

$110 million Sandy High School. To overcome these challenges, the 
contractor used Topcon’s HiPer Lite+ Global Navigation Satellite 
System (GNSS) for grade checking and automated grade control.

    Many of the areas where slabs on grade were constructed needed to 
be cut. On projects like this, the costs of grade checking can become 
a major burden. The practice of checking 
grade, which used to fall under the category 
of surveying, is increasingly becoming a task 
that can be handled by the contractor’s existing 
personnel with the help of GNSS technology. 
The result is cost savings for project owners.  

     In addition to grade checking, Webber 
and Konell used the HiPer Lite+ to verify 
the location of underground structures and 
complete as-built surveys. Konell’s Jake 
Thornburg checked the elevation of the 
subgrade for a slab. He planted the pole in 
the red clay and localized the rover antenna, 
checking the elevation on an FC-100 data 
collector mounted on the pole that was 
equipped with Topcon Pocket 3D software. 
Thornburg used the system and the same 
process for a road that winds its way around 
the perimeter of the site. Since Konell started 
working on the site in September 2010, 
Thornburg reported, the surveyor on the 
project confirmed that the grades were within 
one-tenth of a foot.

     Using GNSS receivers to check grades is 
nothing new to Konell, which first purchased a 

system about four years ago from surveying and construction supply 
company the PPI Group, Inc., which has offices in Portland and Seattle. 
It does not take long for Konell’s workers to learn how to use the 
system, according to Webber.

     Thornburg pointed out that the Pocket 3D software allowed him to 
determine at a glance where cuts and fills were made and how much 
dirt was moved at any given time.

     One technology that was new to Konell was 
automated grade control for its dozer and motor 
grader. Before starting work on the new high 
school, the contractor purchased another HiPer 
Lite+ system, including a HiPer Lite+ receiver 
and a 9168 control box and switched the system 
between a Caterpillar D-6 dozer and a Caterpillar 
140G motor grader. Grading of the classroom 
wings were cut and filled with the D-6. The grader 
was used on a large parking lot, a bus parking 
area, the main gymnasium pad and the loop road. 
The grader completed the native subgrade as well 
as the rock grade. 

     Konell had its dozer and motor grader 
configured for rough and fine grading, 
respectively. The grader is equipped with three 
sensors that work in conjunction to account for 
blade tilt and rotation, as well as mainfall, i.e., the 
slope of such a long machine from front to back. 
Additionally, the motor grader is equipped with a 
valve kit that ties into valves on the machine and 
gives them the ability to make fine corrections. 
The dozer was equipped with a slope sensor and 
the operator viewed a horizontal bar showing 
how close the blade put the grade to specification 
on the monitor in the cab.

by Don Talend
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Technology and adventure meet on a 
global scale....

Mapas Digitales, S.A. (also known 
as Dmapas), is based in Santiago, Chile. 
With more than 15 years of experience 
and operations, the company has become 
the leading provider of business solutions 
based on digital map data, GIS solutions, 
and exact street address databases for 
Chile, Argentina, and Peru.  The company 
provides the most complete and dynamic 
data, spatially organized to help them 
on their business management. Dmapas 
databases cover more than 93 percent of 
the populationed areas in Chile. In 2009, 
Dmapas created the second country-specific 
mapping product in South America. 

   Dmapas collected its vast pool of street 
map data with mobile digital camera / 
GNSS receiver systems. These systems met 
the customers’ needs for many years, but 
the company wanted to gain a competitive 
edge by adding mobile LiDAR to their 
services.

   Adding LiDAR to Dmapas’s customer-
oriented solution equation would provide 
a more accurate level of geopositioning 
for measurements and feature mapping. 

In addition, LiDAR point clouds can be 
exported for use in CAD-based engineering 
software to create profiles and cross 
sections of roadways. 

   Alfredo Escobar, Dmapas’s director 
general, expressed interest in Topcon’s 
IP-S2 and traveled to the United States for 
a demonstration. Topcon’s mobile mapping 
system uses a GNSS receiver and camera, 
but also includes LiDAR laser scanners. 
Escobar returned to Chile to seek projects 
for which LiDAR technology could be used.

   Within months, the opportunity for a 
pilot project became a reality. Dmapas was 
engaged to perform a detailed mapping 
project for Aguas Magallanes (http://
www.aguasmagallanes.cl/), the company 
that supplies water to the Antarctic and 
Magellan provinces of Chile. 

   Aguas Magallanes is headquartered in 
Punta Arenas, Chile, the southernmost city 
in the world. The city is an 800-mile hop to 
the closest point of land on the continent 
of Antarctica. Punta Arenas borders on the 
Strait of Magellan. 

   To manage and plan water distribution, 
Aguas Magallanes needs updated street 
maps and road cross-sections of three 

cities — Punta Arenas, Porvenir, and Puerto 
Natales. For the level of detail and degree 
of accuracy required, Dmapas determined 
that the IP-S2’s combined LiDAR and 360° 
spherical imagery would be the perfect 
solution.

   As part of the IP-S2 deployment, 
Topcon provides onsite installation and 
training. Richard Rybka, Topcon’s mobile 
mapping specialist, was selected to assist 
in the project. Patrico Escobar, Dmapas’s 
operations manager for Latin America, 
decided to install the system onsite in 
Punta Arenas rather than at headquarters in 
Santiago to expedite work on the project. 

   When the equipment arrived, Aguas 
Magallanes provided the team with space in 
one of their mechanical shops. Installation 
of the IP-S2 and mounting system on the 
vehicle was completed in a day. The next 
two days were spent checking the mobile 
mapping system in the field and training 
Dmapas’s employees on operating the 
equipment and collection of data. 

   After the mapping project is completed, 
Dmapas will provide Aguas Magallanes 
with high-level deliverables: LiDAR point 
clouds of three project cities; cross sections 
of 250 different streets for each city; 
measurements; and Excel reports. The 
services and products that Dmapas can now 
provide to customers using the IP-S2 would 
have been impossible to produce using 
GNSS and camera systems.

   The story of Dmapas and their venture into 
IP-S2 technology has one more interesting 
twist. To signify the change in Dmapas’s 
operational technology and business 
model, the company will be identified soon 
by a new name, XYGO, demonstrating a new 
brand to illustrate the personalized service 
they bring to their clients.

More information about Dmapas can 
be found on their website: http://www.
dmapas.com.

Dmapas launches Topcon’s
IP-S2 in South America
By Dr. C. Jason Smith

On a major 8.5 mile highway extension 
project south of Reno, Nevada, Fisher 
Grading & Excavation, the general 

contractor heading up the job for Nevada 
Department of Transportation (NDOT), was 
hit with a last-minute change that would have 
floored most heavy/highway companies.  But 
Fisher, which had recently purchased a Topcon 
3D-MC from Nevada Transit &  Laser for one 
of its motor graders, took the change in stride 
and found out just how invaluable machine 
control can be to production.  

Head-to-Head Comparison 
     Nevada’s I-580 Extension project is an 
ambitious effort to improve that route to 
freeway standards throughout its entire 
north-south length. In addition to grading 
and paving for the 8.5 mile stretch of road, 
the project also includes construction of five 
bridges (which Fisher has subcontracted out) 
and a pair of major interchanges, sculpting 
of the rock cuts, re-vegetation of slopes, and 
construction of retaining walls on the downhill 
slopes.

    For the project, Fisher had the benefit of 
being able to compare production using both 
traditional approaches and machine control.  The 
difference says Shiloh Harding, Fisher’s grading 
foreman, was impressive right from the outset.

    “When we first got started we didn’t have the 
system and were just working off the blue tops. 
Then this year, when we started the mainline 
section of the job, we got the GPS and really 
saw what it could do.  For us, I would say it has 
upped our production by about 45 percent to 

55 percent, in large part by eliminating the need 
to use—and wait for—a grade setter.  It is really 
ideal for a project like this in which we have so 
many different cross slopes and grade changes 
for a subgrade shoulder.”

    It is also, Harding would learn, ideal for 
adjusting to unforeseen changes.

Seeing Things in Black & White 
     Well into the project, NDOT opted to switch 
the pavement type from asphalt to concrete.  
According to Harding, a major change like that 
can, in most cases, wreak havoc with timeline 
projections.  For Fisher, however, having the right 
equipment for the right job at the right time paid 
immediate dividends.  

     “The decision to change came down fast, so 
there wasn’t time for the state to go back, redo 
all the subgrade shoulder stakes and so on, to 
bring the subgrade up to where it had to be for 
concrete.  With the Topcon system, however, I 

was able to simply program in the offset for what 
the new subgrade was going to be, we started 
bringing in material to bring it up, and I began 
grading for the new elevation. We were able to 
quickly get the material back up to where the 
new subgrade level elevations were supposed 
to be and then hub it.  A potentially serious issue 
became ‘no big deal.’” 

Savings Across the Board 
     Without their Topcon system, Harding says 
NDOT would have been forced to send a crew out 
to survey the project for new subgrade shoulder 
stakes, costing both time and money.  Fisher itself 
would also have incurred the costs associated 
with sending in a crew of their own to check 
NDOT’s settings and then recalculate to enter all 
the necessary cross slopes.

      “There are a number of ways in which the GPS 
gear has saved us money,” he says.  “For example, 
without it, we would need to have a man on the 
ground putting in lathe.  Unfortunately, it’s nearly 
impossible to get a guy who is quick enough 
to stay ahead of you while you are grading. So, 
removing that man from walking the site means 
reducing the risk of an onsite injury—that, in 
itself, is invaluable.  In addition, eliminating that 
man on the ground instantly saved the company 
$60,000 to $90,000 a year; so for us, the system 
will essentially pay for itself in one year.

     “And finally, by ramping up grading production 
the way the Topcon system does, we are better 
able to meet deadlines—even when they are 
tight.  That just makes us a better company and 
this company is all about continually getting 
better.”

3D-MC grader 
helps firm accept 
changes in stride
by Larry Trojak
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Contact your local dealer.                                                                topconpositioning.com


