Whitetopping Restores
Air Traffic at Spirit of St. Louis

Innovative whitetopping project marks the first use
af an ultra-thin concrete overlay by a U.5. airport

Br Susan Mowmis
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ne of the largest general-

aviation airporis in the

Midwest, Spirit of 5i.

Louis Airport accommao-
dates 1,000 takeoffs and landings
daily. The airport opened in 1964
to relieve air traffic at Lambert Air-
port, the major airport in the 5.
Louis area. As overflow from Lam-
bert increased, Spirlt of 5t, Louis’
six-acre asphalt apron—originally
dezsigned for only light aircraft—
frequently became the parking
area for medium-sized jet planes
and heavy DC-95 and B-7275, Over

the years, the heavy plane traffic
caused severe deterioration of the
asphalt. In some sections, expo-
sure o jet fuel turned the asphalt
to mush, A devastating flood in
1943 that submerged the ramp
under 9 feet of water aggravated
the damage, making the apron
unusahle,

Last February, however, the
Spirit of 5. Louis apron reopened
to air traffic—after being restored
in just three months by the use of
a concrete overlay, The Federal
Aviation Administration provided

Figure 1. The mixed use of the apron area presented deskgn challenges. & varety
of whitetopping deskgns, Including ultra-thin sections, was used to handle the
different alrcraft.

funds for the project through a pi-
lot program with the Missouri
Highway Transportation Depart-
ment (MHTTD). What makes this
project noteworthy is the versatili-
ty of the overlay in accommodat-
ing aircraft of significantly differ-
ent weights, It also marks the first
use of ultra-thin whitetopping at &
1.5, general-aviation airpori.
Whitetopping of airport runways
and aprons has been performed in
the past. but only at thicknesses of
5 inches or greater. Ultra-thin
overlays are generally less than 4
inches thick,

Feasibility Studies Favored
Whitetopping

The alternatives for rehabilitat-
ing the Spirit of 5t. Louis apron
were elther complete reconsiruc-
tion or overlaying with concrete oF
asphalt. The new pavement sur-
face had to be capable of support-
ing heavy aircraft.

Feasibility studies conducted
by CRD Campbell Inc., an engi-
neering, architectural, planning,
and research firm in St. Louis,
concluded that a concrete overlay
would be more cost-effective than
an asphalt overlay or apron re-
placement. The study was based
on a 20-year life-cycle cost pro-
jection that considered apron
malntenance, installation, and
durability.

Design Challenges

The mixed use of the apron for
light to heavy airceafl presented a
design challenge. The 43,000-
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square-vard area had to be divided
into grid sections based on pave-
ment loading (Figure 1}, The heavy-
load area (for the up to 120,000-
pound -85 and B-7275) covers al-
most 15,000 square yards and re-
guired a 10-inch-thick concrete
overlay. Medium-load aircrafi
(weighing up to 70,000 pounds) re-
quired an area of 7,200 square yands
with an overlay thickness of 8 inch-
ez, Both the medium- and heavy-
load areas are segmented into 12%-
square-foot slabs with steel dowels
across the joints for load transfer,

An ultra-thin (3%-inch-thick)
concrete overlay was designed to
cover almost 14,000 square vards of
light-lnad areas, which suppaort air-
craft weighing up to 12,500 pounds,
The idea for using an ultra-thin
whitetopping for the light-load ar-
eas came from CRD Campbell
president Carl Rapp. Through his
membership on the Transportation
Research Board Committee on
Portland Cement Concrete Con-
struction, Rapp was introduced 1o
the results of a Lowisville, Kv., &x-
perimental project that used 2- and
3%-inch-thick concrete whitetop-
ping on a landfill entrance road
traveled by more than 600 trucks
per day. CRD} Campbell also had
experienced positive resulis design-
ing & 6- to ¥-inch concrete overlay
project at Si. Louis’ Lambert Inter-
national Airport.

Based on calculations from the
American Concrete Pavement As-
sociation and CRD Camphell's
own laboratory fimdings, Rapp
was able to convince the MHTD
that ultra-thin whitetopping
would work as a bonded overlay
for the apron sections designated
for light aircraft. Using the exist-
ing 3% inches of asphalt and &- o
7-inch subbase as the base for the
overlay would also cut down on
costs and minimize downtime for
the busy airport.

Minimum flexural strength for
the ultra-thin overlay concrete
was specified at 675 psi to address
predicted stresses in the overlay
ranging from 62 to 440 psi. The
mix design used to achieve the

Feasibility studies showed thet overlaying the deterlorated asphalt apron at the

Spirit of 5t. Louls Alrport with concrete was the most cost-effective solution.

high flexural strength specifica-
tion also helped the concrete
achieve the required strength
guicker in cold weather (the over-
lay was placed in the winter),

Another design feature of the
ultra-thin overlay was the 4-foot,
2-inch joint spacing. The smaller
slabs minimized mandom cracking
in the overlay and will be easier to
remove and replace should con-
crete cracking occur. The mix de-
sign called for 3 pounds per cubic
vard of polypropylene fibers. In
previous ultra-thin projects, fibers
were added to further minimize
shrinkage cracking and aid in ag-
gregate-interlock load transfer by
holding joints tghtly together.

The remaining &,800 square
vards of the apron consisted of
transition areas between the dif-
ferent concrete overlay thickness-
&5, Because of the configuration of
the apron area, transitions had to
be made from the 10-inch-thick
whitetopping down to the 3% -
inch-thick ultra-thin overlay. Sim-
ilar transitions had to be made be-
tween the medium-load concrete
overlay and the ultra-thin light-
load sections. Figure 2 shows the
design CRIN Camphell nsed o
make the ransitions of thickness
and joint spacing.

Overlay Placement

Before overlay placement began,
the subgrade for the existing as-
phalt ramp was tested to ensure
that it was an adequarte base for the
new apron. The asphalt surface
wis then rotomilled and air blasted
tor improwe bond with the concrete
overlay (Figure 3). Vee-Jay Cement
Contractors [nc., 5L Louis, placed
the overlay using a slipform paver
that could adapt to the varying
overlay thicknesses using stringline
gauges. Joe Vitale, co-owner of
Vee-Jay, says, "Preplanning was a
critical part of the slipform process
to make sure the elevations worked
out and the thickness of the con-
crete was correct. It took a consid-
erable amount of coordinating on
the pari of the superintendent and
the machine operator,”

Paving work began on Decem-
ber 22, 1994. Fortunately the
weather was temperate enough to
allow placement of the concrete,
but cold-weather precautions
wore still followed. *Depending
on the weather, the subgrade
would be covered with blankers
and removed first thing in the
morning, This allowed longer
working davs,” says Mike Novak of
. Ralle Contracting Co., S5t. Louis,
general contractor for the project.
On a couple of days, when the
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weather cooperated, 1,300 cubic
vards of concrete were placed,

loints with spacings ranging
from 4 feet, 2 inches to 25 feet
were often saweut at night to keep
the project on schedule and pre-
venl random cracking, The joints
were sealed with sllicone (o pre-
vent jet fuel from eroding the as-
phalt underneath the overlay.

Because of the ultra-thin over-
lay’s high ratio of concrene surface
arca to volume, workers applied
twice the normal amount of cur-
ing compound, using a minimum
of 1 gallon per 100 square feet,
The fiber-reinforced concrere was
tested over a seven-day perbod for
flexural strength. Results showed
a 7% increase in fexural strength
compared to a similar mdx withoe
fibers. The small slab-section size
and use of polypropylene fibers
yielded a durable surface.

Opportunities for the
Concrete Industry

Dick Heabco, director of avia-
tion for the Spirit of St. Louwis Air-
port, says, “The whitetopping has
tripled the life of the ramp pawe-
ment.” He also notes that to
achieve the grades required 1o im-
prove the apron’s drainage and
accommodate heavy aircraft, a
greater volume of asphalt would
have been required. “Because we
did not need to tear out the old
pavement, the concrete was eco-
nomical from the beginning,”
claims Hrabco,

ACPA is monitoring the con-
crete overlay for bond strength
and stresses in the concrete and
underlying asphalt [(see next
pagel. Steve Tritsch, executive di-
rector for the Missouri-Kansas
Chapter of ACPA, says, "We want
to sée if the overlay adheres to the
asphalt according to predicted
calculations.” Under the sponsaor-
ship of the Portland Cement Azso-
ciation, Constmiction Technology
Labaratories, Skakie, I11., has

Figure 2. Design and construction of the transition areas from the conventional-
thickness whitetopping sections to the ulra-thin sections proved to be one of the

more challenging aspects of the apron project.

Figure 3. Before placing the overlay, the contractor rotomilied and air blasted the

asphalt surface to improve bond with the concrete overlay.

placed test equipment on-site to
monitor the bond, ACPA will also
momitor how the joints hold up af-
ter repeated exposure to jet fuel
and freeze-thaw cyvcles, “Demon
strating that the ultra-thin con-
crete overlay is a viable, cost-ef-
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fective solution at Spirit of St.
Lowis Airport will have good po-
tential for the industry,” says
Tritsch, £

Susan Mowris is a free-lance writer
in St. Louis.



LTrRA-THIN RESEARCH ADVANCES WHITETOPRING TECHNOLOGY

By Larry Cole

o

 While whrl.‘ump.phg is 8 proven method of pave-
mant rehabititation, uftrathin whitetopping is & more
‘recent lechnology. Three characteristics distinguish
ulirsthin whitefopging from the more corventional,
wall-establishad whitelopping wsed on many. prajects
throughoul the United States.

°With ultrathin whitetopping:
& The concrete overlay 1= 1828 than 4 inches thick.
= The bond between the concrete overlay and the
exizling asphall creates a composite pavement,
= T joint spacing is shorer.
Current whitetopping design procedures do not
cansider the benefits of bond bebwesn the concrate
overlay and the undarlying asphalt. But Tield experi-

ance and limited research show that the concrete.
ovirlay adhéres to the existing asphalt. Since the

two layers act together, the composite pavement sig:
_rilficantly reduces the stresses in the concrete

caused by raffic loads, reclunlrg the reguired con-

‘eréte thickness. The resulting thinner layer of con-

crete doas requing shnrtar pnlnt spacings to prevant
random

Sinee the 1991 axperiment in Louisville, H.y., ven-
fied the viability of ultra-thin whitetapping, Ultra-thin

overlays have been constructed in Colorado, Geor-

A Koy to the success of ultrathin whitetopping is the
bond formied with the existing asphalt, as shown in this

- corg from the first ultra-thin experment in Lowisville, Ky.
- Researchers continue to investigate the durability of

the bonded interface and its effect on overlay
performance.

Eia, lowa, Ransas, Kentucky, Missouri, New larsay,
Morth Carolina, Pennsylvania, and Tennessae, Con-
structed under a variety of traflic and emircdimental
conditions, the overlays warify the beneficial affect
of short joint spacing and bond on ultra-thin white-
LOpping: performance.

Two prajacts in particular involve comprahansive

‘thick concneie
overlay. Re

-ite action of
*the dltrathin

O e rassarch,
- sored by the

walap @ new
- anginearing
Coprocedens for
. lopping.
© Transportation
. i5 also conduct-
- ing & major whitetopping experiment with the goal of
. developing new design procadures. The 7.2-mile pro-

 whitetapping sections, which vary in thickness (in-
- eluding ultrathin 2-inchhick sections), joint spacing,

- the bonded interface during the evaluation period.

research efforts. At the Spiritof 51 Louls apron pro-
ject, Instruments were instalied in the concrete (o
ronilos siresses at various d&nma and locations in
the 3i-inch- m:mnw aul

searchers from
Construction
Technology-
Laboratories:

will compare

the fimid data .
with anahiical -
miodals o ver:
I the compos-

WhILELOppIng. -

A mriain goal of
which is spon: -
Portland Ce-

ment Associa-
tion, s to de-

ultra-thin white-

5t. Louls apron. Note the short joint
spacing used [n the ultra-thin design.

. The lowa De-
AL B

ject on-lowa Route 21 contains 64 experimental

and asphalt surface preparation. Researchers from
lova State University will moniter the overlay Tor five
years and are particularly interested in changes to

Since its conception in 1991, ultva-thin whitetop-
ping technology has continued to move foréard. With
several overlays now in service, firsthand field experi- |
ance is bemg gained. Swch insendca pavements are |
the best indicators of wira-thin whiletopping perfor-
mance. Detailed research information from the Spirit |
of 5t Louis apron; lowa Route 21, and future pro-
gects will Bdd 1o our knowladge. Advancas. i exper-
ance and knowledge from these projects will lead to-
nere design methods, promising & bright future for ul- |
tra-thin whitetapping. |

Larry Cole, PLE., is vice prasident of anginsaring and |
rasearch for the American Concrete Pavement Aﬁﬁﬂ-
ciation, Arlington Heights, FI.
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