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Item No. 203S
Lime Treatment for Materials in Place

203S.1 Description

This item shall govern the preparation and treatment of the subgrade, existing subbase
or existing base by pulverizing the existing materials; furnishing and applying lime;
mixing; mellowing for a minimum of 12 hours and compacting the mixed material to the
required depth and density. This item applies to treatment of natural ground,
embankment or existing pavement structure and shall be constructed as specified herein
and in conformity with the typical sections, lines and grades on the drawings or as
directed by the Engineer or designated representative. If the type of lime to be placed is
not indicated on the drawings, the Contractor shall use Type B, Commercial Lime Slurry
or Type C quick lime pebbles for all applications on areas larger than 100 square feet
(10 square meters).

This specification is applicable for projects or work involving either inch-pound or Sl
units. Within the text inch-pound units are given preference followed by Sl units shown
within parentheses.

203S.2 Submittals
The submittal requirements of this specification item may include:

A. Mix design information (Transportation Criteria Manual Section 3.2.1.A, “Lime
Stabilization”),

B. Type of lime and rate of lime application, and

C. Equipment proposed for use in proof rolling, pulverizing, mixing, placement and
compaction operations.

203S.3 Materials

A. Lime.

The lime shall meet the requirements of Item No. 202S, "Hydrated Lime and Lime
Slurry" for the type of lime specified in the drawings or as directed by the Engineer
or designated representative.

When Type B, Commercial Lime Slurry, is specified, the Contractor shall select the
“Dry Solids” content to be used in the slurry prior to construction and shall notify
the Engineer in writing 5 working days before changing the “Dry Solids” content.

When dry placement of Type C quicklime pebbles are indicated on the Drawings or
approved by the Engineer or designated representative, the pebbles shall conform
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to TXDOT Grade DS (TxDOT Specification Item 264) and shall have a gradation
suitable for dry placement.

If lime is furnished in bags, each bag shall bear the manufacturer's certified weight
(mass). Bags varying more than 5 percent from that weight (mass) may be
rejected and the average weight (mass) of bags in any shipment, as shown by
weighing 10 bags selected at random, shall not be less than the manufacturer's
certified weight (mass).

B. Water.

The water shall meet the material requirements of Standard Specification Item No.
220S, “Sprinkling for Dust Control”

C. Asphalt.

The asphalt shall conform to the requirements of Standard Specification Item No.
301S, “Asphalts, Oils and Emulsions”

203S.4 Equipment

The pulverizing, mixing and proof rolling machinery, tools and equipment, which are
necessary for the proper execution of the work, shall be approved by the Engineer or
designated representative. The equipment shall be located on the project site prior to
the initiation of construction operations.

During the conduct of the Work all in-use machinery, tools and equipment shall be
maintained in a satisfactory and workmanlike manner.

Hydrated lime shall be stored and handled in closed, weatherproof containers up to the
time that mixing is initiated to form a slurry for distribution on the areas to be treated. If
storage bins are used, they shall be completely enclosed. Hydrated lime in bags shall
be stored in weatherproof buildings with adequate protection from ground dampness.

If lime is furnished in trucks, each truck shall have the weight (mass) of lime certified on
public scales or the Contractor shall place a set of standard platform truck scales or
hopper scales at a location approved by the Engineer or designated representative.

203S.5 Construction Methods

A. General

Prior to commencement of the work, all required erosion control and tree protection
measures shall be in place and the utilities located and protected as specified in
the City of Austin Standard Contract Document Section 00700, “General
Conditions”. Construction equipment shall not be operated within the drip line of
trees unless otherwise indicated on the drawings or directed by the Engineer or
designated representative. Construction materials shall not be stockpiled under the
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canopies of trees. Excavation or embankment materials shall not be placed within
the drip line of trees until appropriate tree wells are constructed.

The placement of lime shall not be allowed to adversely impact vegetation,
drainageways or waterways, storm water inlets or overflow channels. Structures
shall be screened, blocked or protected to prevent lime from entering any structure
or waterway.

It is the primary requirement of this specification to secure a completed course of
treated material, which contains a uniform lime mixture at the rate specified on the
drawings or directed by the Engineer or designated representative, is free from
loose or segregated areas, exhibits uniform density and moisture content, is well
bound for its full depth and displays a smooth surface suitable for placement of
subsequent courses. It shall be the responsibility of the Contractor to: regulate the
sequence of his work, use the proper amount of lime, maintain the work and
rework the courses as necessary to meet the above requirements.

Preparation of Subgrade or Existing Base.

Unless indicated otherwise on the drawings or directed otherwise by the Engineer
or designated representative, the Contractor shall proof roll the roadbed/subgrade
in accordance with Standard Specification Item No. 236S, “Rolling (Proof)” prior to
pulverization or scarification of the existing material and/or subgrade. Any unstable
or spongy subgrade areas identified by proof rolling shall be corrected either by
additional re-working, drying and compaction, or by removal and replacement of
unsuitable materials. When specifically directed by the Engineer or designated
representative, the Contractor shall re-work the subgrade in accordance with
Section 201S.3, ‘Construction Methods’ of Standard Specification Item No. 201S,
“Subgrade Preparation”.

Prior to treatment of existing material and/or subgrade the layer to be treated shall
be constructed shaped to conform to the typical sections, lines and grades as
indicated on the Drawings or as established by the Engineer or designated
representative. This work shall be done in accordance with the provisions of
applicable bid items. When shown on the Drawings, any existing asphaltic concrete
pavement shall be removed and the work will be paid for in accordance with the
applicable bid items.

When the Contractor elects to use a cutting and pulverizing machine that will
process the material to the specified depth, the Contractor will not be required to
excavate to the secondary grade or windrow the material. This method will be
permitted only if a machine is provided, which will insure that the material is cut
uniformly to the proper depth and which has cutters that will plane the secondary
grade to a uniform surface over the entire width of the cut. The machine shall
provide a visible indication of the depth of cut at all times.

The material, either before or after lime is applied, shall be excavated to the
secondary grade (i.e. proposed depth of lime treatment) and removed or
windrowed to expose the secondary grade. The secondary grade shall be blue
topped at the edge, 1/4 points and along the centerline at not more than 50-foot
(15.25 meters) centers. Any wet or unstable materials, located below the
secondary grade, shall be corrected, as directed by the Engineer or designated
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representative, by removing the unstable material or by scarifying, adding lime and
compacting until uniform stability is attained.

The Contractor shall instruct their crews in the proper handling of lime to ensure
that the workers and the public are adequately protected during lime handling and
application operations.

Premixing Surface

When any material is uncovered during the premixing operation that exhibits
properties different from the anticipated material, the Engineer or designated
representative shall secure a sample of the material for appropriate testing to
establish a suitable rate of lime application for the material.

Lime Application

The percentage of lime to be added by weight (mass) in pounds per square yard
(kilograms per square meter) shall be as directed in this document or in
accordance with the Lime mix design indicated on the Drawings and may be varied
by the Engineer or designated representative if conditions warrant.

Unless otherwise approved by the Engineer or designated representative, the lime
operation shall not be started when the air temperature is below 410F (50C) and
falling, but may be started when the air temperature is above 350F (20C) and
rising. The temperature will be taken in the shade and away from artificial heat.

Lime shall not be placed when weather conditions in the opinion of the Engineer or
designated representative are unsuitable.

Lime shall only be applied to those areas that can be properly processed during
the same working day.

The application and mixing of lime with the existing material shall be accomplished
by the methods hereinafter described as “Dry Placement” or Slurry Placement'.
Dry placement will only be permitted for small isolated areas as indicated on the
drawings or as directed by the Engineer or designated representative. The
minimum rate of lime solids application shall be seven (7) percent by weight
(mass), unless indicated otherwise on the Drawings or as directed by the Engineer
or designated representative.

Any lime exposed to the air for more than six (6) hours and any lime lost or
damaged before application due to rain, wind or other cause will be rejected and
replaced by the Contractor at its own expense.

1. Dry Placement

The lime shall be spread by a spreader approved by the Engineer or
designated representative or by bag distribution at the rates shown on the
Drawings or as directed by the Engineer or designated representative.

The lime shall be distributed at a uniform rate and in such manner as to
reduce the scattering of lime by wind. Lime shall not be applied when the
wind conditions, in the opinion of the Engineer or designated representative,
are such that blowing lime becomes objectionable to adjacent property
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owners or dangerous to traffic. A motor grader will not be used to spread
Type A Hydrated lime but may be used to spread Type C Quicklime Grade
“DS” pebbles.

The material shall be sprinkled, as approved by the Engineer or designated
representative, until the proper moisture content has been secured.

2. Slurry Placement

The lime shall be mixed with water in a mixer or trucks with approved
distributors to form a slurry with a solids content approved by the Engineer or
designated representative. Application of the slurry shall be attained by
successive passes over a measured section of roadway until the proper
moisture and lime content has been secured. The distributor truck shall be
equipped with an agitator, which will keep the lime and water in a uniform
mixture.

Mixing

The mixing procedure shall be the same for “Dry Placemen’ or “Slurry Placement”
as herein described.

During the interval of time between application and mixing, hydrated lime that has
been exposed to the open air for a period of 6 hours or more or to excessive loss
due to washing or blowing will not be accepted and the area shall be retreated.

In addition to the above, when Type C Quicklime, Grade “DS”, is used under “Dry
Placing”, the material and lime shall be mixed as thoroughly as possible at the time
of the lime application. Sufficient moisture shall be added during the mixing to
hydrate the quicklime. After mixing, and prior to compaction, the mixture of
material, quicklime and water, shall be moist cured for two (2) to seven (7) days, as
approved by the Engineer or designated representative. After curing, mixing shall
continue until the material and lime are thoroughly blended to the satisfaction of the
Engineer or designated representative.

The material and lime shall be thoroughly mixed by road pulverizer equipment
approved by the Engineer or designated representative. The material and lime
shall be brought to the proper moisture content and the mixing shall be continued
until a homogeneous, friable mixture of material and lime is obtained. The lime-
material mixture shall be free from all clods or lumps so that, when all nonslaking
aggregates retained on the #4 (4.75 mm) sieve are removed, the remainder of the
material shall meet the following pulverization requirements, when tested in
accordance with TXxDOT Test Method Tex-101-E, Part Ill;

Percent
Minimum Passing the 1 3/4 inch (45 mm) Sieve 100
Minimum Passing the 3/4 inch (19 mm) Sieve 85
Minimum Passing the No. 4 (4.75 mm) Sieve 60
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When the lime-material mixture satisfies the requirements above, the mixture shall
be allowed to “mellow” for a minimum of 12 hours prior to the initiation of
compaction.

Compaction

Prior to initiation of compaction, the material shall be aerated or sprinkled as
necessary to provide the optimum moisture. The lime-conditioned materials shall
then be shaped and uniformly compacted to the sections; lines and grades
indicated on the drawings or as directed by the Engineer or designated
representative. Compaction shall continue until the entire depth of mixture is
uniformly compacted as shown on the Drawings, as specified herein, or as directed
by the Engineer or designated representative.

When shown on the Drawings or approved by the Engineer or designated
representative, multiple lifts will be permitted; however the 12-hour “mellowing”
procedure is required for each lift. Individual lift thickness should not exceed 8
inches (200 mm).

The course shall be sprinkled as required and compacted to the extent necessary
to provide the density specified below:

Description Density, Percent

For lime-conditioned subgrade, existing | Not less than 95% of ‘optimum
subbase or existing base that will receive | density’ or as otherwise indicated on
subsequent subbase or base courses. the drawings.

For lime-conditioned existing base that | Not less than 98% of ‘optimum
will receive surface courses density’ or as otherwise indicated on
the drawings.

Testing for the ‘optimum density’ used for compaction control shall conform to
TxDOT Test Method Tex-113-E. In addition to the requirements specified for
density, the full depth of the material indicated shall be compacted to the extent
necessary to remain firm and stable under construction equipment. After each
section is completed and proof rolled in accordance with Specification Section No.
236S, in place compaction tests will be conducted, as necessary, by the Engineer
or designated representative in accordance with TxDOT Test Method, Tex 115-E.
If the material fails to meet the density requirements, it shall be reworked as
necessary to meet these requirements. Throughout the entire operation the shape
of the course shall be maintained by blading and the surface upon completion shall
be smooth and in conformity with the typical sections, lines and grades as shown
on the Drawings or as established by the Engineer or designated representative.
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If the lime-conditioned material, due to any reason or cause, loses the required
stability, density and finish before the next course is placed, it shall be re-
compacted and refinished at the sole expense of the Contractor.

G. Reworking a Section

When a section is reworked within 72 hours after completion of compaction, the
Contractor shall rework the section to provide the required compaction. When a
section is reworked more than 72 hours after completion of compaction, the
Contractor shall add 25 percent of the original specified rate of lime application
during the reworking operation.

Reworking shall include loosening, road mixing as approved by the Engineer or
designated representative, compacting and finishing. When a section is reworked,
a new optimum density will be determined from the reworked material in
accordance with TxDOT Test Method Tex-113-E.

203S.6 Finishing, Curing and Preparation for Surfacing

After the final layer or course of the lime conditioned subgrade, subbase or base has
been compacted, it shall be brought to the required lines and grades in accordance with
the typical sections indicated on the drawings. The completed section shall then be
“finished off” by rolling with a pneumatic tire or other suitable roller, approved by the
Engineer or designated representative, that is sufficiently light in loading to prevent hair
cracking.

The Contractor shall set blue tops at edges, 1/4 point, and along the centerline at not
more than 50 foot (15.25 meter) spacing. The completed section shall be maintained in
a moist cured condition for a minimum of 3 days either by maintenance of moist
conditions by water sprinkling or by the prevention of moisture loss due to drying by the
addition of an asphalt prime coat as indicated on the drawings or as directed by the
Engineer or designated representative at the rate of 0.05 to 0.20 gallons per square yard
(0.2 to 0.9 liters per square meter) before further courses are added or any through
traffic is permitted, unless otherwise directed by the Engineer or designated
representative. Curing shall continue for a minimum of seven (7) days before further
courses are added or traffic is permitted access, unless a shorter curing period is
approved by the Engineer or designated representative

If the drawings require the lime-conditioned material to be sealed or covered by other
courses of material, the seal or other course shall be applied within 14 days after final
mixing is completed, unless otherwise directed by the Engineer or designated
representative. If the 14 day limit cannot be achieved because of insufficient strength
gain or other problem with the lime-treated layer, the Contractor shall rework the section
in accordance with Section 203S.5(G) above.
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203S.7 Sampling and Testing

The lime-conditioned mixture shall be tested daily at the Project site for conformance to
specification requirements. The Engineer or designated representative shall determine
sample locations based on the Contractor's anticipated production. Each day's
anticipated production shall be sectioned into three (3) equal, single-pass, sub-area lots.
Each day's sample locations shall be equally distributed over the three (3) sub-areas.
Also, no more than one location of the three (3) sub-areas is to be located in an irregular
shaped area such as a cul-de-sac.

When, in the opinion of the Engineer or designated representative, test results appear
unrepresentative, additional testing may be authorized. Retesting due to failures or to
resolve unrepresentative results will be at the expense of the Contractor and the results
of the retesting shall be averaged with the results of the original testing. If the results of
retesting indicate that the original testing was erroneous, the original test results will be
discarded.

The Engineer will obtain samples of completed work to conduct the following tests:

Testing Requirement TxDOT Test Procedure

Optimum Moisture Density Test Method Tex-113E

In-Place Density of Lime Conditioning Test Method, Tex 115-E

Thickness of Lime Conditioning Test Methods Tex-140-E & Tex-600-J

Pl Reduction Test Method Tex-106-E

The contractor shall repair areas disturbed while obtaining samples.

203S.8 Tolerances

A. In-Place Density

The Work may be accepted provided no more than one (1) out of the most recent
five (5) density tests performed is below the specified density, provided that the
failing test is not more than 3 pounds per cubic foot (50 kilograms per cubic meter)
below the specified density.

B. Dimensional
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Areas of lime conditioning which do not meet the tolerances specified below will be
delineated and shall be corrected to drawing dimensions by scarifying,
remanipulating and recompacting the deficient areas at the Contractor's sole
expense.

1. Thickness Requirements:

Under thickness shall not exceed 3 inch (19 mm). Overthickness will be
waived at no additional cost to the City.

2. Widths Requirements:

Roadway under width shall not exceed 6 inches (150 mm). Shoulder
underwidth shall not exceed 3 inches (75 mm). If lime conditioning for both
roadway and shoulder is constructed at the same time, the 6-inch (150-mm)
underwidth tolerance shall apply. Overwidth will be waived at no additional
cost to the City.

203S.9 Measurement

Lime-conditioning of the type, grade and rate of application on the subgrade, existing
subbase and existing base shall be measured by the square yard (square meter: 1
square yard equals 0.836 square meters) to neat lines as shown on the typical sections.

Reworking a section to provide the proper compaction shall be measured by the square
yard (square meter: 1 square yard equals 0.836 square meters).

203S.10 Payment

Work performed and materials furnished as prescribed by this item and measured as
provided under "Measurement” will be paid for as follows:

"Lime Treated Subgrade”, "Lime Treated Existing Subbase" and "Lime Treated Existing
Base" will be paid for at the unit bid price per square yard.

The unit bid prices shall include full compensation for: preparing the roadbed; furnishing
all materials; all freight involved; public scales weighing charges or furnishing scales and
labor involved in weighing the material; loosening, mixing, pulverizing, spreading, drying,
furnishing and application of lime, sprinkling, rolling, shaping, proof rolling, maintenance
and all manipulations, reworking, labor, equipment, fuels, tools and incidentals
necessary to complete the work.

Reworking a section shall include full compensation for: loosening lime treated layer,
furnishing and application of additional lime, road mixing, sprinkling, rolling, shaping,
proof rolling, maintenance and all manipulations, labor, equipment, fuels, tools and
incidentals necessary to complete reworking.
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Payment will be made under one of the following:

Pay Item No. 203S-A: Lime Treated Subgrade, ( in. Thick) Per Square Yard.
Pay Item No. 203S-B: Lime Treated Existing Subbase, ( in. Thick) Per Square Yard.
Pay Item No. 203S-C: Lime Treated Existing Base, ( in. Thick) Per Square Yard.

Pay Item No. 203S-R: Reworking Lime Treated Layer, ( in. Thick) Per Square Yard.

End
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SPECIFIC CROSS REFERENCE MATERIALS

Specification 203S, “Lime Treatment for Materials in Place”

City of Austin Contract Documents

Designation Description
Section 00700 General Conditions

City of Austin Standard Specifications

Designation Description

Iltem No. 202S Hydrated Lime and Lime Slurry
Item No. 220S Sprinkling for Dust Control
Iltem No. 236S Proof Rolling

Item No. 301S Asphalts, Oils and Emulsions

Texas Department of Transportation: Manual of Testing Procedures

Designation Description

Tex-101-E, Part Il Preparation of Soil and Flexible Base Materials for Testing
Tex-106-E Methods of Calculating the Plasticity Index of Soils

Tex-114-E Laboratory Compaction Characteristics & Moisture Density

Relationship of Subgrade & Embankment Soil

Tex-115-E Field Method for Determination of In-Place Density of Soils &
Base Materials

Tex-121-E, Part I Soil Lime Testing

Tex-140-E Measuring Thickness of Pavement Layer
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Tex-600-J Sampling and Testing of Hydrated Lime, Quicklime and
Commercial Lime Slurry

RELATED CROSS REFERENCE MATERIALS

Specification 203S, “Lime Treatment for Materials in Place”

City of Austin Standard Specifications

Designation Description

Item No. 101S Preparing Right of Way
Iltem No. 102S Clearing and Grubbing
Item No. 110S Street Excavation

ltem No. 111S Excavation

Item No. 130S Borrow

Item No. 132S Embankment

Item No. 210S Flexible Base

Iltem No. 230S Rolling (Flat Wheel)
Item No. 231S Rolling (Pneumatic Tire)
Item No. 306S Prime Coat

Texas Department of Transportation: Standard Specifications for Construction and
Maintenance of Highways, Streets, and Bridges

Designation Description
Iltem No. 100 Preparing Right of Way
Item No. 110 Excavation
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Iltem No. 112 Subgrade Widening

Item No. 132 Embankment

Iltem No. 150 Blading

Iltem No. 158 Specialized Excavation Work
Item No. 204 Sprinkling

Iltem No. 210 Rolling (Flat Wheel)

ltem No. 211 Rolling (Tamping)

Item No. 213 Rolling (Pneumatic Tire)

Iltem No. 264 Lime and Lime Slurry

Item No. 300 Asphalts, Oils and Emulsions

Texas Department of Transportation: Manual of Testing Procedures

Designation Description

Tex-103-E Determination of Moisture Content in Soil Materials
Tex-104-E Determination of Liquid Limit of Soils

Tex-105-E Determination of Plastic limit of Soils
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