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16. Abstract

There are three purposes for stabilizing the natural soil in place beneath pavements: (1) to provide a working table for construction
equipment during wet weather; (2) to reduce the roughness due to an expansive clay subgrade; and (3) to provide a permanent layer in the
pavement structure that is stiffer than the natural soil. No stabilized layer only 0.2 m (8 in) thick will reduce expansive clay roughness very
much. This report shows that there are non-calcium stabilizers that will serve successfully as a working table (Purpose No. 1) but the study
did not and could not determine the permanence of the treatment (Purpose No. 3). That determination must await the results of monitored
pavement test sections.

Lime has been a commonly used and successfully applied stabilizing agent. However, lime reacts with sulfate-rich clay soils to create
expansive minerals, which cause the pavement surface to buckle and to become undesirable rough. This report gives the details of a
suecessful effort to find non-calcium stabilizers, which can replace lime in providing a construction-working table in sulfate-rich soils. It
also gives the ranges of electrical conductivity below which lime stabilization will cause no lime-sulfate reaction problems and above which
non-caleium stabilizers should be considered. The electrical conductivity test is a simple and inexpensive test that can be run in the field
or in the lab to identify those lengths of roadway where non-calcium stabilizers should be considered. The details of the test equipment and
procedure are provided in an appendix to the report.

The objective of this research was to find, if possible, non-calcium stabilizers which impart the following properties to the treated soil:
= Increase the strength and stiffness of the soil above that of the natural soil so as to form a working table for construction traffic,
= Reduce the swelling of the treated soil below that of the natural soil and eliminate the lime-sulfate interaction, if possible,
= Decrease the permeability of the treated soil below that of the natural soil so as to reduce the amount of water that will penetrate
into the natural subgrade from the surface, and
= Decrease the suction of the treated soil below that of the natural soil so the treated layer will not attract water from below.
The results of the study point towards the use of two commercial stabilizers that can be used in lieu of lime in lime-sulfate heave areas.
These stabilizers have been shown to be superior to lime in terms of strength, stiffness, permeability, and swell resistance potential.

17. Key Words
Lime-Sulfate Reaction, Non-Calcium Stabilizers, Swelling

18. Distribution Statement
No restrictions. This document is available to the public through

Resistance, Strength, Stiffness, Permeability, Expansive Clay, NTIS:
Pavement Roughness, Construction Working Table, Electrical National Technical Information Service
Conductivity 5285 Port Royal Road

Springfield, Virginia 22161

19. Security Classif (of this report)
Unclassified

20. Security Classif.(of this page)
Unclassified

21. No. of Pages
180

22. Price

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized



