LECTURE 36
STABILIZATION OF SOIL:

It is the policy of the Indiana Department of Transportation to minimize the disruption of traffic patterns and the
delay caused today’s motorists whenever possible during the construction or reconstruction of the State’s roads and
bridges. INDOT Engineers are often faced with the problem of constructing roadbeds on or with soils, which do not
possess sufficient strength to support wheel loads imposed upon them either in construction or during the service life
of thepavement. It is, at times, necessary to treat these soils to provide a stable subgrade or a working platform for
the construction of the pavement. The result of these treatments are that less time and energy is required in the
production, handling, and placement of road and bridge fills and subgrades and therefore, less time to complete the
construction process thus reducing the disruption and delays to traffic.

These treatments are generally classified into two processes, soil modification or soil stabilization. The purpose of
subgrade modification is to create a working platform for construction equipment. No credit is accounted for in this
modification in the pavement design process. The purpose of subgrade stabilization is to enhance the strength of the
subgrade. This increased strength is then taken into account in the pavement design process. Stabilization requires
more thorough design methodology during construction than modification. The methods of subgrade modification or
stabilization include physical processes such as soil densification, blends with granular material, use of
reinforcements (Geogrids), undercutting and replacement, and chemical processes such as mixing with cement, fly
ash, lime, lime byproducts, and blends of any one of these materials. Soil properties such as strength,compressibility,
hydraulic conductivity, workability, swelling potential, and volume change tendencies may be altered by various soil
modification or stabilization methods. Subgrade modification shall be considered for all the reconstruction and new
alignment projects.

When used, modification or stabilization shall be required for the full roadbed width including shoulders or curbs.
Subgrade stabilization shall be considered for all subgrade soils with CBR of less than 2.INDOT standard
specifications provide the contractor options on construction practices to

achieve subgrade modification that includes chemical modification,replacement with aggregates, geosynthetic
reinforcement in conjunction with the aggregates, and density and moisture controls. Geotechnical designers have to
evaluate the needs of the subgrade and

include where necessary, specific treatment above and beyond the standard specifications.Various soil modification
or stabilization guidelines are discussed below. It is necessary for designers to take into consideration the local
economic factors as well as environmentalconditions and project location in order to make prudent decisions for

design.
It is important to note that modification and stabilization terms are not interchangeable.

Mechanical Stabilization:
This is the process of altering soil properties by changing the gradation through mixing with other soils, densifying
the soils using compaction efforts, or undercutting the existing soils and replacing them with granular material.
A common remedial procedure for wet and soft subgrade is to cover it with granular material or to partially remove
and replace the wet subgrade with a granular material to a pre-determined depth below the grade lines. The
compacted granular layer distributes the wheel loads over a wider area and serves as a working platform.To provide
a firm-working platform with granular material, the following conditions shall be met.
1. The thickness of the granular material must be sufficient to develop acceptable pressure distribution over the wet
soils.
2. The backfill material must be able to withstand the wheel load without rutting.
3. The compaction of the backfill material should be in accordance with the Standard Specifications.
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Based on the experience, usually 12 to 24 in. (300 to 600mm) of granular material should be adequate for subgrade
modification or stabilization. However, deeper undercut and replacement may be required in certain areas

The undercut and backfill option is widely used for construction traffic mobility and a working platform. This option
could be used either on the entire project or as a spot treatment. The equipment needed for construction is normally
available on highway construction projects.

Geosynthetic Stabilization

Geogrid has been used to reinforce road sections. The inclusion of geogrid in subgrades changes the performance of
the roadway in many ways (6). Tensile reinforcement, confinement, lateral

spreading reduction, separation, construction uniformity and reduction in strain have been identified as primary
reinforcement mechanisms. Empirical design and post-construction evaluation have lumped the above described
benefits into better pavement performance during

the design life. Geogrid with reduced aggregate thickness option is designed for urban area and recommendations
are follows;

Excavate subgrade 9 in. (230 mm) and construct the subgrade with compacted aggregate No. 53 over a layer of
geogrid, Type I. This geogrid reinforced coarse aggregate should provide stable working platform corresponding to
97 percent of CBR. Deeper subgrade problem due to

high moisture or organic soils requires additional recommendations. Geogrid shall be in accordance with 918.05(a)
and be placed directly over exposed soils to be modified or stabilized and overlapped according with the following
table.

SPT blow Counts per foot (N) Overlap
>3 12 in. (300 mm)
3to5 18 in. (450 mm)
less than 3 24 1. (600 mm)
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