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Many attempts have been made by civil engineers to
improve and optimize the use of existing soils. The dis-
tribution and extent of problem soil pose many difficul-
ties for construction projects. All improvement tech-
niques seek a solution for an increase in density and
shear strength, providing stable conditions and reduc-
tion of soil compressibility, in order to control ground
water flow and accelerate the rate of consolidation. Ex-
perience shows that the use of additives, such as cement,
lime, fly-ash, bitumen and polymer stabilizers, leads to
an improvement in the engineering properties of natural
soil deposits. The choice and effectiveness of an addi-
tive depends on the type of soil and its field conditions.
Nevertheless, knowledge of the mechanical behavior of
treated soil is as important as selecting the appropriate
stabilizer.

This study has made a comprehensive examination
of the effectiveness of cement treatment on the shear
strength parameters of soil encountered in the southern
coastline of the Caspian Sea, including Gorgan Loess,
Rasht Clay and Anzali Sand. Cement was added in per-
centages of 2.5, 5, and 8 by dry weight of the soil. A
series of laboratory tests comprised of Atterberg lim-
its, standard proctor, unconfined compressive strength

and consolidated-drained triaxial tests were performed
on non-treated soil as well as on cement treated sam-
ples.

The addition of cement was found to improve the work-
ability and compaction characteristics of the soil. More-
over, significant improvements in unconfined compres-
sive strength and modulus of elasticity were observed.
The improvement is dependent on the type of soil. Tri-
axial test results indicated that while cement treatment
improved shear strength remarkably, the type of failure
varied greatly from ductile to brittle behavior. Non-
treated, 5%, and 8% cement treated soil displayed duc-
tile, planar, and splitting types of failure, respectively.
Therefore, while increased strength is achieved by ce-
ment treatment, high percentages of cement should be
used with caution in field applications. In addition,
results showed that cohesion increased significantly by
variation of cement content, but internal friction angle
increased initially and remained constant at higher per-
centages. Eventually, it is found that the failure enve-
lope trend of cement treated samples is non-linear, and
the use of Mohr-coulomb criteria has led to a number of
anomalies. Some failure criteria, such as the modified
Griffith theory (1962), and the criterion suggested by
Johnston (1985), based on mean squared error (MSE)
analysis, can satisfactorily describe the soil-cement be-
havior.

Key Words: soil-cement, difficult soils, coastlines of
Caspian Sea, unconfined compressive strength, consolidated-
drained triaxial.
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