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Foamed Asphalt
New Opportunity
For L.A. Recycling
The City of Los Angeles broadened its options in recycling for
street maintenance and reconstruction when it investigated
foamed asphalt base recycling late this summer.

In a demonstration project in partnership with Wirtgen
America Inc. and its distributor Nixon-Egli Equipment Co., the
L.A. Department of Public Works, Bureau of Street Services
reconstructed scenic Mt. Lee Drive high above Hollywood from
its locked gate in a residential area, to its summit at 1,640 ft.

And because Mt. Lee Drive provides access to the world
famous HOLLYWOOD sign above the City of Los Angeles,
foamed asphalt and the Wirtgen WR 2500 now have a new
and glamorous application for the record books.

Existing Mt. Lee Drive was a 1.4-mile crazy quilt of crum-
bled asphalt, heavily alligatored and patched over the years.
Also, water coursing across the steep, twisting pavement was
causing extensive erosion of the base material, leading to fur-
ther failure.

As an alternative to an asphalt overlay, the City of Los
Angeles chose in-situ recycling of the existing pavement, using
foamed asphalt as the binding agent.

Recycling Matter Of Policy
Los Angeles strives to incorporate recycling as a matter of

policy in its road and street program.
“We’re committed to recycling throughout our entire oper-

ation,” said Bureau of Street Services assistant director Thomas
W. Thomas. “Asphalt recycling has been part of our streets pro-
gram since the mid-1980s, and in addition to our asphalt recy-
cling our Street Tree Division does green waste recycling.”

Today, the bureau has retrofitted its two municipal asphalt
plants to increase their capacities to incorporate 20 percent of
reclaimed asphalt pavement (RAP) into the asphalt manufac-
tured at these plants. The city also has a contract with a private
sector supplier for a 50 percent RAP, 50 percent virgin plant
mix, used in all phases of the city’s resurfacing program.

But the full-depth, cold-in-place [CIP] foamed asphalt
recycling as executed on Mt. Lee Drive represents a new direc-

tion for L.A. “Cold-in-place is not new, but it’s new to the city,”
Thomas said. “We’re always looking to expand our technolo-
gy. We’ve been looking for a project that challenges us, and we
have one here on Mt. Lee Drive.”

Asphalt recycling as a Bureau of Street Services policy is
more than just general environmental stewardship; it saves
money and keeps residents happy. “It’s a win:win proposi-
tion,” Thomas said. “There are cost savings in trucking, in con-
gestion relief because trucks stay off the road, and environ-
mental benefits by keeping equipment out of residential areas.
And with CIP, at the end of the day, you have a usable, ride-
able surface.”

Extreme Test Of Utility
And for L.A., Mt. Lee Drive represents an extreme test of

foamed asphalt’s utility. “All of the engineering and customer
service issues are found here,” Thomas said. “We have a nar-
row roadway, only one way in and out, and restrictions on
truck use. It’s a place out of the public way in which we can
observe foamed asphalt recycling and can establish our
ground rules and how it works.”

“A major aim was to avoid trucking materials in and out,

Hamm 3412 soil compactor follows recycling train up hairpin turns



and bringing an excessive number of construction vehicles
through a residential neighborhood,” said Wirtgen recycling
specialist Mike Marshall. “Conventional reconstruction would
have required digging out surface and base, hauling it away,
bringing in new base, and paving with asphalt. That would
have been at least 30 to 40 trucks a day. With recycling, once
the equipment is on-site, the only truck coming in would be
the oil tank truck once a day.”

Advance Material Testing
In summer 2003, a detailed pavement investigation and

mix design was carried out in conjunction with the city’s
Department of General Services Standards Division, Materials
Testing. Using a Wirtgen WLB 10 Foamed Asphalt Laboratory,
road specimens were analyzed by mixing them with various
percentages of foamed asphalt, to determine the optimum
percentage of foamed asphalt to be added to meet the desired
design requirement.

The outcome was a plan to recycle the existing pavement
to a depth of 6 inches, while applying 3 percent foamed
asphalt (by mass). The new, completed base then could cure
for four days before application of a light tack coat, followed
by surface brooming and application of microsurfacing.

A Collaborative Effort
The project was a collaborative, public/private sector

effort. Bureau of Street Services employees operated the city-
provided water and liquid asphalt tankers, and operated the
grader and compactors, which were provided by equipment
distributor Nixon-Egli Equipment Co. Water and liquid
asphalt was provided by the city. The Wirtgen WR 2500 recy-
cler and WLB 10 foam lab was provided by Wirtgen America
Inc., which also supplied technical personnel. Lastly, the
bureau provided the final microsurfacing driving course.

Initial compaction of the recycled material following the
WR 2500 recycler was executed by a Hamm 3412 vibratory sin-
gle drum compactor, followed by a motor grader which lev-
eled the material. Additional compaction followed by a

Hamm HD
120 double-
drum roller
and finish rolling by a Hamm GRW 18 pneumatic-tired roller.

The finished, compacted, recycled pavement then was
lightly watered. After moisture was allowed to evaporate from
the recycled pavement, the recycled surface was to be sealed by
a microsurfacing process carried out by the City of Los
Angeles. However, Mt. Lee Drive remained open to traffic the
entire time.

The steep inclines and drop-offs, hair-pin turns and tight
working conditions made for a challenging work environ-
ment, but the WR 2500 more than made the grade, so to
speak. “We’re more confident when we work with the equip-
ment that will do it, which is the WR 2500 used here and its
successor, the WR 2500 S,” Marshall said. “It’s got the power
and it’s got the traction.”

One of steepest sections was over 200 yards of 25 percent
grade. “The WR 2500 still is strong enough to push the oil
truck and pull the water, even though its rear wheels are work-
ing on loose material,” Marshall said. “In these conditions all
the advantages of the WR 2500 drive system are used.”

These advantages include four-wheel drive, each wheel
with its own motor and hydraulic pump, unlike competing
machines with four motors but one pump. “If one wheel
comes off the ground, you don’t get any slippage or spinning,
because the other three are still driven positively by their indi-
vidual pumps,” Marshall said.

Improving Customer Service
“The Office of Mayor James K. Hahn and our elected offi-

cials are interested in our infrastructure and how new tech-
nology can improve its condition while saving money,” said
Bureau of Street Services director William A. Robertson. “They
were receptive to this partnered project in support of recycling,
improving customer service and preserving our infrastructure.
We couldn’t have done it without their support.”

Crew for The Learning Channel’s Monster Machines program videotapes
Hamm HD 120 double-drum vibratory compactor

Wirtgen America regional manager Marty Burks
explains features of WR 2500 for The Learning

Channel’s Monster Machines profile
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a material transfer vehicle feeding an insert in the hopper of a
Super 2100 paver from Jos. Vögele AG of Germany.

The Super 2100 was placing the SMA 12 ft wide and 2 in
thick compacted, with compaction at the single-tamper-bar
screed in the high 80s. It was immediately followed by two
Hamm HD 120 HV (high-vibration) compactors which
achieved final minimum compaction of well above 95 per-
cent, as well as required ride smoothness.

“We found out that running a pair of identical rollers
works best for us,” Burton said. “A pair stays directly in back of
the paver, which achieves the initial compaction. If the rollers
have to do the bulk of the compaction, you’re going to get
inconsistent density and a chance of ruining the ride. This
style of paver is going to get us better ride, especially on an
SMA mix which requires so much extra compaction effort.”

Virginia specs permit up to only three vibratory passes on
the SMA. “If you can’t get the density after two vibratory pass-
es, our HD 120 rollers are of a sufficient size to achieve com-
paction within four static passes,” he said.

SMA High-Performance Mix
SMA is a gap-graded (low medium-sized aggregate and

fines) hot mix asphalt design which brings together robust,
coarse aggregate and as much as 6 to 8 percent liquid asphalt.
Its lack of medium-sized aggregate — and fines percentage less
than 15 percent
of the aggregate
weight — results
in a strong mix
with a rut-resis-
tant, stone-on-
stone structure
which develops
internal friction
and resistance to
shear.

A major East Coast
highway contrac-
tor has found that
placement of stone
matrix asphalt
(SMA) is best done
with special care,
as well as a special-
ized paver.

V i r g i n i a
Paving Company,
division of The
Lane Construction
Corporation, was
placing SMA on I-

95 and on U.S. 17 in the vicinity of Fredericksburg, Va., in
September and October late in the 2003 season.

This classic mill-and-fill operation was being conducted at
night, and involved cold milling of a lane by subcontractor
Slurry Pavers Inc. using a Wirtgen 2100 DC, followed by
sweeper and paver. Total volume was 666,000 sq yard/inches,
including 26,000 tons of SMA and an additional 11,000 tons
of 12.5 mm Superpave mix for the shoulders.

The contractors were milling and paving about a mile per
night shift, depending on the time available due to potential
lane closure restrictions. Virginia requires that the milling
machine not move in advance of the paving operation by
more than 2,500 ft.

While capable of working faster, Virginia Paving was more
concerned with getting the mix down right. “We’ve placed
SMA a number of ways here, and we know there is a point
where you can put the mix down faster than you can do a
good job,” said Ron Burton, Stafford plant manager, Virginia
Paving. “Our QC technicians let us know.”

Following the milling, a tack coat was being placed on top
of the swept, dry milled surface. Then, SMA was placed using
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Virginia SMA Placement
Requires Special Care,
Specialized Paver

Existing pavement is milled 1.5 in deep by Wirtgen
2100 DC owned by sub Slurry Pavers, Inc., prior to

SMA placement

Twin high-vibration compactors bring mix to over 95
percent compaction in one or two passes, with additional

passes in static mode if needed



But because the gap-graded SMA
emphasizes large aggregate, the low-
penetration grade asphalt conventional-
ly used can drain out of the coarse
aggregate structure. To keep the asphalt
in place, cellulose fibers or other asphalt
modifier are added at the plant to keep
the binder in place.

Maryland has led the way in SMA
research and adoption in the U.S. In its
2002 research paper, Construction and
Performance of Stone Matrix Asphalt
Pavements in Maryland: An Update, the
Maryland State Highway
Administration said the performance of
SMA pavements in that state has been
“outstanding”.

“Very little rutting, increase in
roughness, or decrease of friction has been observed, even for
pavements that have been in service for as long as 10 years,”
the paper said, adding other advantages include attenuated
pavement noise and lower pavement spray during rain.

SMA has challenges in production as well. “The difference
between production of conventional and SMA mixes in the
plant is as much or more than the difference between paving
the mixes,” Burton said. “Not everybody’s plant is set up to
make SMA, and not all the aggregate suppliers are prepared to
produce the stone necessary for SMA.”

Moreover, the Virginia Department of Transportation
upgraded its SMA spec from 2002 to 2003, providing more
stringent criteria. “We have to use different aggregates, from 70
miles away; it’s more costly, but it works very well,” Burton said.

The liquid asphalt for this SMA mix is a PG 76-22, a poly-
mer modified asphalt. Cellulose fibers are introduced to the
drum while the SMA is mixed. Coarse aggregates represent
about 80 percent of the mix by weight. Liquid asphalt is about
6.8 percent and the remainder is fine aggregates — a combi-
nation of mineral filler, dust — and cellulose fibers.

German Mix Design, German Paver
SMA was originated in Germany and was introduced to

the U.S. beginning in 1990, when the Federal Highway
Administration undertook its first technology scanning tour of
the European asphalt industry. “SMA” is derived from the
German term splittmastixasphalt, which was changed in the
U.S.A. to “stone matrix asphalt”. The terms mean much the
same thing.

Considering SMA’s German heritage, little wonder that
Virginia Paving found the mix was best placed using a
German-made paver, the Super 2100 from Jos. Vögele AG. The
paver is marketed in North America by Wirtgen America Inc.

“We really feel that the Vögele paver is an excellent paver
to place ‘ride’ routes,” Burton said. “When we first got the
paver in for a demo, along with the Hamm rollers, we took it
out on a primary road where we used it to put down a 12.5-

mm D mix, which has
a non-modified PG
70-22 liquid asphalt.
Behind the screed we
were getting 98 per-
cent-plus density. It
was almost at the
point that we felt we
might be getting too
much density on the
mix, so later we
dialed-back the pres-
sure bar settings.”

For that test,
Virginia paved half the
road with a standard
paver, and half with
the Super 2100.
Virginia Paving con-
ducts its own ride
smoothness testing
with its own rideabili-
ty van, and it did a comparison on the two pavements. 

“There was a noticeable difference,” Burton said. “We
would not use the Vögele everywhere, but when we have ‘ride’
routes — projects on which we will be penalized or bonused
according to the smoothness of ride we achieve — that’s the
type of paver to put out there.”

Burton said Virginia Paving also has gotten superior
results using the Super 2100 on Superpave mixes. “For dense-
graded Superpave mixes, the results we’ve gotten behind the
paver screed have been tremendous,” he said. “You don’t want
to walk across a surface mix, because of the tracks that result.
But our technician was walking across a Superpave mix to
obtain density readings directly behind the paver screed, and
did not leave a mark. You just don’t see that with a conven-
tional paver.”
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Virginia DOT requires night work for many interstate and primary route projects, Sunday through Thursday

Vögele Super 2100 places SMA on U.S. 17
near Fredericksburg, Va.; compaction at

screed is in the high 80s



“In doing my
homework I found
that Wirtgen Group
is a capable company
with a good line of
milling machines.
Once I found that out
— and saw
everything which
stands behind Vögele
America — 
I had no problems.”

Service, Support Nets Sales
“We’ve bought the line because of

their service,” Tharp says. “I started with
those boys early on. Nearly all the peo-
ple now with Vögele America were
involved back then. I’ve stuck with them
all along.”

That customer support was evident
the first day of use for the new 880 RTB
May 20. “Vögele America’s Spurgeon
Prescott and ‘Nars’ Narsingh were down
here to make things right, and spent two
days with our employees,” Tharp said.
“We were on-board and going full blast
from the first day.”

MAC knows that speedy service is
critical to the contractor in the field.
“When a paver goes down, everything
else stops,” Tharp says. “When they
know you have a problem, they have to
get in and get you taken care of as soon
as possible. Our dealer Mitchell
Distributing Co. and the manufacturer
always have kept our down time at a
minimum. And that’s what counts.”

Thus quick Vögele America paver
parts availability is a big plus for this
paving contractor. “Parts availability has
been real good,” Tharp says. “Normally
we get parts overnight, especially if we
know about the need before lunch. For
the most part, we can get parts out of
Pennsyvlania overnight straight into
here if they’re not available in Raleigh or
Charlotte.”

Vögele America staff showed MAC
just how far they’d go even before he

The years come and go, the
hours of operation build and
build, and paver model num-
bers come and go.

But one thing stays the
same: MAC Construction’s
loyalty to the Vögele America
Inc. paver platform.

MAC has been using an
880 T for nine years, and it
now has over 21,000 hours on
it. It acquired a 1110 T in 1996,
which now has over 3,700
hours on it. And in May it took
delivery of an 880 RTB pro-
duced by Vögele America, Inc.

And despite the changing owner-
ship of what is now the Vögele America
paver platform, MAC has stayed true to
the performance, service and product
support that the paver’s design and sup-
port team has given him.

“MAC Construction has been in the
paving business since 1986, when it
acquired an asphalt plant,” says Earl
Tharp, vice president and general man-
ager, MAC Construction Company,
Shallotte, N.C.

“I’m comfortable with our new
machine produced under Vögele
America, Inc.,” Tharp says. “In doing my
homework I found that Wirtgen Group
is a capable company with a good line
of milling machines. Once I found that
out — and saw everything which stands
behind Vögele America — I had no
problems.”10
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MAC Construction
Builds Business
On Vögele Platform

New Vögele America 880 RTB in MAC colors  paves
new movie theater parking lot in Shallotte, N.C.



purchased his new 880 RTB, when they repaired a long-stand-
ing problem with his older 1110 T while setting up the new
machine.

“Prior to my buying the 880 RTB, I told them I was hav-
ing steering problems with the 1110 T,” Tharp says. “Bear in
mind I bought the machine in 1996. They were not technical-
ly responsible, but said they weren’t going to allow any prob-
lems. So while they were down here setting up the 880 RTB,
they made the adjustments, ran the machine, and got it work-
ing like it was supposed to work before. It’s good to know
you’ve got people like that to rely on. That’s the kind of thing
a contractor is looking for when it comes to product support.”

Access Means Success
Despite Tharp’s experience, prior to his purchase of the

880 RTB, Tharp took a very close look at how the new owner-
ship was improving the pavers from what he had experienced.

“I wanted to see major improvements over what the 880 T
had,” Tharp says. “That 880 RTB has major improvements
which make it more user-friendly. Access to wear items has
been improved. But in particular, access to pumps and drive
motors for track has been improved, so they can be changed
without having to crawl under the machine.”

Tharp identifies these features of value:
• Accessible pumps and motors. The fact that the motors

are so accessible is a tremendous benefit, Tharp says.
“They’re not in-board any more, they’re out-board,” he
says. “That is a key thing for maintaining uptime. If a
pump or track motor goes out, and you have a hopper
full of asphalt, it’s a lot easier to change from the out-
side instead of having to block the machine up and
crawl under it in 100 deg F outside temperature, and
400 deg F in the hopper.”

• Steering wheel, not joystick. Steering on the 880 RTB
gives the owner confidence, he says. “This paver has a
steering wheel, not a joystick,” Tharp says. “Every time
an operator would shift sides on a machine, he’d have
to shift hands for steering, from left to right for exam-
ple. I feel more comfortable with the steering wheel.”

• Compatible control consoles. Also, MAC’s 1110 T was
already set up with controls that were compatible with
the new 880 RTB. “The controls and console
on the 1110 T were basically the same as on
the new 880 RTB,” Tharp says. “That means
a lot when training or moving operators
from machine to machine. And we do a
considerable amount of switching of crews,
depending on the application and who is
available.”

• More-forgiving rubber tracks. The rubber
tracks of the 880 RTB also are of great value.
“I like the ‘rubber band’ track,” Tharp says.
“I think it will give us more service and at
the same time, perform better in a lot of
areas that are environmentally sensitive
along the sea coast. The 880 RTB will get in

and out with the least damage to the environment.”
This also is of value when paving thinly surfaced areas

such as parking lots, he says. “When you tie into a parking lot,
you see worn asphalt where you begin work,” Tharp says. “If
you get in there with a heavier-tracked machine you will bust
the existing pavement all to pieces, winding up with damage
and liability. We get less of that with the rubber tracks.”

For the new 880 RTB, MAC bought the standard [ES 814]
Vögele America screed, hydraulically extendable from 8 to 14
feet. “We have top-of-the-line sonic controls,” he says.

Helped Refine Today’s Product
MAC helped fine-tune the paver line to create the B-Series

pavers of today. “We helped them develop and troubleshoot
the pavers as they came along,” Tharp says. “When I bought the
880 T prior to our new paver, we traveled to Chambersburg,
Pa., went through the factory, and showed them different
points where we were having trouble in the field. We helped
them refine their product and build a better paver.”

Now, that 880 T bought in 1994 is MAC’s oldest paver.
“It’s pushing 21,000 hours and we’re still using it,” Tharp says.
“We changed one engine, and all else has been wear items and
a few pumps.”

Tharp notes additional technical improvements from the
880 T to 880 RTB, including fume exhaust system, and
improved electronics. “It’s a good technical update,” Tharp
says. “There are more bells and whistles that speed things up.
There are more feed sensors and the sonics are upgraded to the
point that the automatics are more effective. It takes a lot of
worry out of what the operator and superindent are doing.”

MAC also uses the 1110 T. In June it had 3,700 hours of
service. “It’s a main-line, 10-to-20 [-foot screed] paver, which is
why it has fewer hours on it. I use it primarily on roadway pro-
jects, and big resurfacings.”

Older MAC 1110 T places Superpave on private community golf course roadway north of Myrtle Beach
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