
When Machine Controls All Work Together

Project Profile BY DANIEL C. BROWN

T
he reconstruction of the Bay 
Runway at John F. Kennedy 
International Airport comes 
just about as close as you can 

get to the automated construction proj-
ect, if you just look at the equipment.

JFK’s Bay Runway (13R-31L), one of 
four at JFK, stretches 14,572 feet long. 
It’s one of the nation’s longest commer-
cial runways. Working under a $204 
million contract, Tutor Perini Corp. and 
Intercounty Paving, a subcontractor, 
widened the runway from 150 to 200 
feet, milled off 6 inches of its existing 
asphalt, built new taxiways, recon-
structed numerous existing intersecting 
taxiways, and did the shoulder work—
notably paving an 80-foot wide asphalt 
shoulder on the south side of the run-
way. To top it all off, Tutor Perini, of 
Sylmar, CA, paved the runway with 18 
inches of Portland Cement Concrete.

The schedule was very tight. From a 
human standpoint, the project was cer-
tainly not automatic. The Port Author-
ity of New York and New Jersey closed 
the runway from March 1 to June 28. 
During that time, Tutor Perini and In-

tercounty, of Hicksville, NY, completed 
more than 10,000 feet of the runway.

Aided in every phase by Topcon au-
tomated machine controls, Intercounty 
handled the milling and grading, ulti-
mately paving 280,000 tons of asphalt. 
What’s more, Tutor Perini used Gomaco 
concrete pavers, automated with ma-

chine controls from Leica Geosystems, 
to pave the new concrete runway 
“stringlessly”—that is, with no stringline.

Central Planning
Both Tutor Perini and Intercounty used 
Mesh Consulting LLC of Limerick, PA, 
to provide the digital terrain model and 

Note the two Leica prisms atop this four-track Gomaco paver. 

One digital terrain model, 
built by Mesh Consulting, 
was used throughout the 
project.   
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all digital planning data for the proj-
ect. “Initially, our scope was to pro-
vide the data necessary for the GPS 
machine control to be utilized at the 
site, and it evolved from there,” says 
Steve Thomas, a partner at Mesh.

“The majority of the work had to 
be done in a four-month shutdown 
period that the port authority al-
lowed,” Thomas continues. “That 
meant working day and night, seven 
days a week, for much of the four 
months.”

“Whether it’s in New York, Los 
Angeles, or Guam, we depend heav-
ily on automated control systems 
such as those made by Topcon and 
Leica,” says Jack Frost, CEO of Tu-
tor Perini’s Civil Group. “The auto-
mated controls become an expensive 
upgrade to our equipment, but they 
have served us well.”

At Intercounty, general manager 
Frank Lizza says the Topcon ma-
chine controls slashed weeks from 
the milling schedule, compared to 
using staking and manual controls. 
“We would never have gotten the 
job done without it,” says Lizza.

For Tutor Perini, project manager 
Damon Petrillo says the firm bid the job 
while planning to use machine control 
in all phases. “There is an initial invest-
ment in the equipment,” says Petrillo. 
“And we look at it as a no-brainer in 
terms of a huge savings in time.”

Tutor Perini also had as many as 
eight survey crews working directly for 
it, using traditional surveying methods 
with total stations and some GPS rovers. 
The Mesh Corp. supported the surveyors 
as well.

“We built all of the data, in the vir-
tual world, for all the people that were 
at the site,” says Thomas of Mesh. “So 
when anything was laid out at the site, 
it was done using our one central model 
of the site. That is not only surfaces, but 
it also included the horizontal layout of 
all the concrete joints, all of the light 

cans involved, and all the striping and 
pavement markings.

“That became our central focus, to 
build that data into one model and be 
able to support, not only the Topcon sys-
tem, but the Leica system and the sys-
tem that the surveyors were using,” says 
Thomas. From there, Mesh got involved 
with planning and quantities analysis.

“So with that three-dimensional fin-
ished grade model, now we could do 
some pretty detailed quantity analysis—
prior to the runway shutdown,” says 
Thomas.

Thomas says the first step in con-
struction was to build a number of new 
drainage systems. Those systems were 
all included in the digital model for all 
of the pipe crews and surveyors laying 
out the drainage works. Then some elec-
trical systems were rerouted.

The next step was to mill the existing 

asphalt to exactly 18 inches below 
finished grade, which meant shaving 
off about 6 inches. “They were able 
to take our finished grade model, put 
that into the milling machines, and 
without doing any kind of staking 
or marking on the existing runway, 
they were able to mill to exactly 18 
inches below finished grade,” says 
Thomas.

To handle the milling, Intercounty 
brought in six Roadtec RX900 mill-
ing machines, each capable of mill-
ing 12 feet wide. But to cut 6 inches 
deep created too much vibration for 
Topcon’s Millimeter GPS system to 
work accurately.

“When we were cutting 6 inches 
deep, it would vibrate the milling 
drum somewhat violently at times 
because of the hardness of asphalt 
we were milling,” says Lizza. “We 
would have to stop and reset the 
machine, due to the satellite dishes 
swaying.”

The answer was to do the milling 
in two stages, 4 inches first, then 1.5 
to 2 inches in a second stage. Top-

con’s Millimeter GPS has two compo-
nents. One is a regular GPS, consisting 
of the base station and rovers. The sec-
ond is the PZL-1 laser and sensors, the 
Millimeter component that is set up on 
control points. The MMGPS laser trans-
mits a fan-shaped beam to receivers on 
the milling machine, and improves the 
precise elevation of the cut from golf-
ball size to within .03 feet.

So for the first 4-inch cut, Intercoun-
ty ran three Roadtec RX900 milling 
machines in “RTK Mode” and “bulked 
out” material to 1.36 feet below fin-
ished grade. “We decided to come back 
later with the Millimeter component and 
profile mill the remaining 1.5- to 2-inch 
cut, said Lizza.

“We found that actually worked 
faster, because the bulking machines 
weren’t waiting for laser setup and 
reduced vibration wasn’t causing dis-

The concrete slab on the Bay Runway is 18 
inches thick. 
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tortions in the grid pattern during the 
laser-controlled Millimeter milling,” says 
Lizza. “The final cuts were much more 
accurate than what we started out with 
because we had less vibration and less 
downtime. Because two-thirds of the 
material was already gone, the machines 
would operate at a much faster rate.”

Lizza said that Intercounty ran Mil-
limeter GPSs on several of the milling 
machines in echelon. The first fine-
milling machine would make the virgin 
cut with MMGPS receivers on both 
sides. The trailing machine would match 
the cut with the Roadtec hydromation 
system on one side while cutting a new 
grade with MMGPS on the other.

Topcon dealer Jim Cleary of Cleary 
Machinery supplied machines and prod-
uct support to both Intercounty and 
Tutor Perini at JFK. Cleary said Tutor 
Perini ran two Topcon GPS machines 
on a CAT D8 Dozer and 14H Grader. 
Meanwhile Intercounty shuttled their 
four GPS machines between the six 
milling machines, four pavers, two D6N 
Dozers, and a Komatsu Grader.

“GPS machine control drove this 
job from the opening day,” Cleary said. 
“The entire runway was milled without 
a single mark on the ground, faster and 
more accurately with MMGPS. This 
enabled the port authority to achieve 
its goal of exactly 18 inches of concrete 
within a very tight tolerance.”

High-Production Paving
For asphalt paving, Intercounty used 
three Caterpillar 1055 pavers and one 
Caterpillar 655 paver. “We used two 
every single day and then on weekends 
we used three,” says Lizza. “On one 
day we used four pavers. We ran three 
just on the 80-foot shoulder and ran a 
fourth one on a taxiway on the other 
side of the airport. The asphalt was 
produced by three different facilities.”

Lizza said the Topcon Paver System 
Five with SAS Skis worked very well for 

the asphalt paving. “The biggest reason 
I went with them is for the rideability 
spec,” Lizza said. “The port authority 
doesn’t allow anything that is out of toler-
ance by more than a quarter inch in 25 
feet. If you’re out of tolerance, you have 
to come back and diamond-grind it. I 
don’t want to say we had no grinding, but 
we had very, very little grinding.”

Asphalt paving began on March 20, 
and by June 29 Intercounty had paved 
more than 260,000 tons. “We paved a 
year’s worth of production in 100 days,” 
says Lizza.

Stringless Concrete Paving
For the concrete paving, Tutor Perini 
used two pavers, a four-track Gomaco 
GP 4000 and a two-track Gomaco GP 
2800. Both pavers were set up with 
automated guidance systems from Leica 
Geosystems; the contractor ran the GP 
4000 during the day and the GP 2800 
at night. Petrillo said Tutor Perini gave 
the GP 4000 the nights off for cleaning 
and maintenance. Both pavers ran 25 
feet wide, so it took eight lanes to cover 
the 200-foot-wide runway.

Concrete paving started in mid-March 
and wrapped up by the beginning of 
June on the 10,000-foot section, which 
amounted to some 175,000 cubic yards 
of concrete.

“Our concrete paving went very 
well,” said Petrillo. “Timing was every-
thing. “This is where the Leica system 
and the computer model saved us a 
great deal of time, by saving the labor 
it takes to go out and put up stringline 
and have surveyors doing staking. We 
had our own concrete plant onsite.”

Tutor Perini controlled the concrete 
pavers with two Leica robotic total sta-

tions, and maintained a third robotic 
total station in line for a spare. And at 
times if one of the robotic total stations 
was prevented from sending a signal 
to the paver, the third one could swing 
into action.

The Leica system regulates steering, 
grade, draft, and crossfall of the slipform 
paver in real time, and integrates seam-
lessly to the paver with no need to in-
stall complex retrofit hydraulics.

The automatic paver control system 
bases its guidance on a digital terrain 
model—a digitized 3D model of the 
runway—that is entered into a Leica 
computer onboard the paver. The paver 
also has two prisms, mounted above the 
machine, to receive signals from the two 
robotic total stations set up on tripods 
ahead of the paver. The prisms on the 
paver have a relation to four points on 
the slipform concrete paver’s pan, which 
extrudes concrete for the runway.

When setting up the two total sta-
tions, a technician back-sights each of 
them to three known control points. 
That fixes the location of the total sta-
tions relative to the runway’s digital 
model. The total stations can then “see” 
two prisms on the paver and com-
municate to the paver—by free-wave 
radio—the paver’s precise location. The 
onboard computer then processes the 
differences between the actual paver 
location and the digital terrain model. 
Knowing those differences, the com-
puter controls the paver pan location 
automatically.

“The biggest thing that this project 
benefited from was that we had one 
central source for the data,” says Thom-
as. “We had numerous subcontractors 
on the project, but everybody used that 
same data. It was all run through the 
surveyors for Tutor Perini. They were 
the keepers of the data.” 

Daniel C. Brown owns TechniComm, a 
communications business in Illinois.
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