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By Larry Peirce, Executive Director, 

Lime Association of Texas

One Friday afternoon in April 2006, after

an early planning meeting for the 2007 AP-

WA congress, an idea was born and a plan

hatched to reconstruct a street that would

become a live demonstration for interested

attendees at the congress.

The city of San Antonio along with the

Lime Association of Texas worked together

to discuss what and who would be needed

to ensure that the different processes

demonstrated would be both relevant and

innovative for the attendees. The trick

would be to demonstrate all the different

layers being reconstructed at the same

time, a tall order indeed. 

The only way to pull this off would be to

simultaneously construct the different treat-

ments within the pavement structure on

three different streets so the attendees could

be “moved” from one process to the next,

thus seeing each of the different pavement

layers being reconstructed at the same time. 

That is exactly what will be done in Sep-

tember during the congress.

Reconstruction of municipal roadways

presents numerous challenges to public

works professionals. Balancing limited dol-

lars with the need for successful long-term

pavement performance is critically impor-

tant during both the design and construc-

tion phases. Building high-performance

streets and achieving longevity that matches

the intended design life is the ultimate goal. 

This demo will show the various phases

of a complete street reconstruction project

from the subgrade layer up through the

pavement base and surface layers. The

subject streets will exhibit poor subgrade

soils that will be lime stabilized. The engi-

neering testing and design requirements

for proper lime stabilization will be dis-

cussed and demonstrated. 

For the overlying base layers, a reclaimed

asphalt emulsion stabilized base will be

constructed using existing surface and

base materials milled up from the original

roadway. The pavement surface will be an

innovative type of asphalt pavement known

as “warm-mix asphalt.”

Warm-mix asphalt technology is gaining

popularity worldwide as a means to pro-

duce pavement materials utilizing less en-

ergy than traditional hot-mix asphalt. This

is important as cities seek ways to reduce

emissions from vehicles and factories and

struggle to avoid nonattainment status. 

All of the technologies used in this

demonstration tour will be thoroughly ex-

plained during a technical session prior to

observing the operations in the field.

The end result will be to demonstrate

how, through the use of thorough testing

and design methods coupled with innova-

tive materials and construction techniques,

a city can ensure peak performance and a

successful long-term project.

The city of San Antonio and the Lime As-

sociation of Texas pulled together an im-

pressive list of “industry partners” for this

unique undertaking. The city will provide

the workers and equipment for construc-

tion of all three pavement layers. The Lime

Association of Texas member companies

will provide the lime for the subgrade stabi-

lization and technical assistance as well as

overall project coordination. 

Chemical Lime Co. in particular will pro-

vide the lime slurry and deliver it to the

site. Ergon Asphalt will provide the asphalt

emulsion for the reclaimed base as well as

the process for the warm-mix technology.

City of San Antonio Prepares for APWA Street Reconstruction
Demonstration

Photo 1: Milling of Existing Roadway on Maryland Street
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Vulcan Materials Co. will be producing the

warm-mix asphalt. Valero Asphalt will be

providing the asphalt cement, and the As-

phalt Institute will be providing technical

support for both the base and surface lay-

ers. Engineering and construction testing

services will be provided by Fugro Engi-

neering Consultants Inc. 

All of these willing industry partners are

contributing their materials, time and ex-

pertise at no charge to the city for this

demonstration project.

Early on, the team recognized that if it

rained on the day of the demo during con-

gress, the whole operation would be for

naught. With this in mind, the team decided

that a “dry run” would be needed to be built

using all the processes near the demo loca-

tion, and that a comprehensive video would

be produced to document the processes.

That way, in the event of rain, the atten-

dees could still attend the technical session

and then see a video of the various treat-

ments. Maryland Street was selected and has

now been completed and filmed. The follow-

ing documents what was done on the street.

Maryland Street is a residential drive just

east of downtown San Antonio. The exist-

ing asphalt surface and black base sit di-

rectly on top of a highly expansive clay

subgrade, which has caused many prob-

lems with performance ultimately leading

to premature failure. 

Although the street was completely re-

constructed less than 12 years ago, nothing

was done to the existing expansive clay

subgrade, and no matter what you design

or build, your street is only as good as the

foundation it sits on. 

The three different treatments described

above were implemented to completely re-

construct this pavement while using the ex-

isting materials to save money and

expedite construction. The existing prob-

lematic expansive clay subgrade was lime

stabilized using an amount of lime engi-

neered to permanently change it into a

strong and stable foundation layer. 

After the lime-stabilized layer, the former

hot-mix and asphalt base material that was

milled up and stockpiled was brought back to

the site, laid down and mixed with an asphalt

emulsion to create a strong yet flexible base

layer. The final surface was completed with

the warm-mix asphalt described previously.

City forces used their milling machines

to remove the asphalt surface and base

material. This material was hauled off to a

remote location where it was stockpiled un-

til the subgrade treatment was completed,

at which time it was brought back to the

jobsite and treated with asphalt emulsion

and reused. The milling was done at a

depth to the top of subgrade, and care was

taken to keep the expansive clay material

from being milled up into the material that

was to be used later. 

Prior to any subgrade stabilization work

Fugro Consultants, a pavement research,

design and geotechnical firm, performed

modulus testing on the untreated native

subgrade soil. This is done with a handheld

device called a “light-weight deflectometer.”

The LWD imparts a load onto the test loca-

tion and measures the ensuing deflection

with two seismic deflectometers. The infor-

mation is stored and the strength or modu-

lus of the natural subgrade layer is

calculated. Data is collected at numerous

tests points throughout the project limits.

This process is also repeated on the lime-

stabilized subgrade after treatment in the

same test locations as before the treatment

and also is performed on the completed

asphalt emulsion base layer prior to final

surfacing. The outcome of this testing pro-

vides strength information about each layer

in the pavement system.

For the highly plastic subgrade, stabiliza-

tion is a must to ensure that the pavement

will have any chance of living its intended life.

Lime Stabilization has been used extensively

in Texas for over 50 years. Lime is made from

limestone, and the resulting product called

calcium oxide (CaO) has a natural chemical

affinity to react with the chemical compo-

nents found in clay. As you can see in Photo

2, the native clay is dense, sticky and hard to

work with. It exhibits all the qualities you DO

NOT want for construction purposes.

It expands greatly when wet and con-

tracts when dry, causing problems for any

pavement material placed on top of it. It is

difficult to compact and is a poor founda-

tion material. But when mixed with suffi-

cient quantities of lime and water, the clay

soil changes into a much more useful ma-

terial. One that is a granular type of soil

that is easier to compact and can accept

fluctuations in moisture without swelling

and shrinking like it did in its former state.

The lime is being placed in a slurry form.

This means that at the plant it is loaded as

a dry material into a special slaker tank that

blends the lime with water to form a “lime-

slurry” with an approximately 38% solids

content. It is then loaded into special trail-

Photo 2: Clods of Highly Expansive Clay Found in

Subgrade on Maryland St.
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ers that continue the agitation en route to

the jobsite. These trucks and this lime

come from Chemical Lime Co.’s New

Braunfels plant about 25 mi north of the

project. The lime is placed uniformly over

the limits of the project in order to ensure

that consistent coverage is achieved.

As you can see in Photo 3, it has the

consistency of a “vanilla milkshake.” Prior

to the placement, the soil is scarified to

break it up a little, to help the lime react

and mix more easily. The depth of treat-

ment for this project is 6 in., and through

careful engineering testing, the amount of

lime used is 9% by weight of soil. Normally

the percentage would be slightly less, prob-

ably on the order of 6-7%, but organics

present in the soil necessitated the in-

creased percentage. The mixing of the lime

slurry into the soil begins immediately after

placement. The mixing machine, a Wirtgen,

is  powerful and is able to substantially mix

the lime after just one pass. In order for

the lime to work most effectively and to

penetrate into the clay to create the chemi-

cal reaction that ultimately changes it into

a workable material, a second pass of mix-

ing is completed on the first day. This

process is known as the initial mixing.

Lime stabilization is a two-mixing-stage

process, so after the first two passes of

mixing, which constitutes the first stage,

the lime-soil mixture is left to “mellow.”

The mellowing phase requires that the soil

be left in a loosely compacted state to en-

sure that the chemical reaction between

the calcium in the lime and the minerals in

the clay continues. For this project, the

mellowing period is 48 hours because the

clay is highly plastic. The mellowing period

can often be as short as 24 hours and for a

lower volume residential street such as this

one, light traffic such as passenger cars

can drive on it during the mellowing period

in order to access driveways at night and

early in the morning. Once the mellowing

period has passed, the mixing machine is

brought back out and it conducts the same

process as it did on the first day. By this

time the lime has really broken down the

clay and the material looks like a sandy

loam as the mixing machine processes it.

For Maryland Street, the gradation require-

ments were easily achieved in one pass on

the final mixing stage. Photo 4 shows the

dramatic change evident in the soil as the

lime permanently changes it.

After final mixing, compaction immedi-

ately begins. A segmented wheel or sheep’s

foot roller is used to achieve initial com-

paction. After the sheep’s foot, a steel drum

roller and pneumatic tire roller are used to

“knit” the surface and create a smooth con-

sistent surface.  Laboratory testing is re-

quired to make sure that the compaction

densities and optimum moisture contents

are achieved. The compacted surface was

moist cured for 2 days over the weekend

prior to the placement of the base material. 

The next process after the completion of

the lime stabilization was the construction

of the reclaimed asphalt emulsion base.

The material that was milled up from the

original pavement on Maryland Street was

brought back out to the jobsite and spread

evenly over the roadway. Then an asphalt

emulsion was added to it and mixed in

place. Basically, an asphalt stabilized base

is being created that will provide an ex-

tremely strong yet nonrigid layer between

the stabilized subgrade and the warm-mix

surface. Asphalt emulsion stabilized base

treatment is an effective way to take exist-

ing worn out materials and turn them into

something new, strong and durable.

The final step in the process is the place-

ment of the warm-mix asphalt base materi-

al. Although most warm-mix processes are

still in the R & D phase, the design is simi-

lar to that of traditional hot-mix asphalt.

Photo 4: Notice Change in Soil after Lime Breaks Down the Clay and Makes it
a Granular Material

Photo 3: Lime Slurry Placement on Clay Subgrade
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