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Variable levels  Description of samples
Soil type 1 Poorly graded sand from
Babolsar City (Shores of
Caspian Sea)
Cement agent 1 Portland cement (type I1)
Cement 4 2,4, 6 and 8% dry unite
content weight of base soil

Type of zeolite 1 Natural cilnopiolite

zeolite
Zeolite content 6 0, 10, 30, 50, 70 and 90%
of cement
Relative 3 50, 70 and 85%
density
Water content 1 10% weight of base soil
Sample size 1 38 mm diameter and 76
mm height, compacted in
three layers
Curing 3 Cured for 7 and 28 days in

condition humid room

Table 1. Description of considered parameters
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Table 3. Components properties of the this study zeolite
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Abstract:

Soil stabilization with cement has for many years been a ground improvement technique for some
engineering applications such as construction of stabilized bases under pavements, canal lining and
engineered fills. This reliable and simple soil improvement technique can provide great advantages including
increasing shear strength parameters and avoiding the use of borrow materials from elsewhere. The
compressive strength of artificially cemented soils has been studied by many researchers. On the other hand,
using additive fiber, glass, fly ash, silica fume and nano particle in cement stabilization industry has several
advantages. There are few studies about the effect of natural zeolite as an additive material on the cemented
sand. Natural zeolite, an extender, has been investigated for use as cement and concrete improver by some
researchers. In this study, the use of a natural zeolite additive, as a potential improver of cemented sand is
investigated. Natural zeolite contains large quantities of reactive SiO, and Al,Os. Similar to other pozzolanic
materials, zeolite substitution can improve the strength of cement by pozzolanic reaction with Ca(OH),, can
prevent undesirable expansion due to alkali- aggregate reaction, reduce the porosity of the blended cement
paste and improve the interfacial microstructure properties between the blended cement paste. It has been
observed that pozzolanic activity of natural zeolite is higher than that of fly ash but lower than that of silica
fume. It was concluded that the clinoptilolite blend decreases the specific gravity of cements. There are
several investigations about the relationship between unconfined compressive strength (qu) and
voids/cement ratio of cemented sand. However, existing equations based on voids/cement ratio cannot
estimate qu values of zeolite cemented sand mixtures properly. In this research, a series of laboratory tests
have been performed to investigate the mechanical characteristics of zeolite cemented sand. The effect of
zeolite, cement and porosity on behavior is evaluated in term of qu. Therefore, cilinopiolite kind of zeolite,
Neka cement type Il and Babolsar sand are used in this study. A total number of 144 unconfined
compression tests were carried out on 24 combination type of cement and zeolite include different cement
percentages 2, 4, 6 and 8 percent of total dry weight of samples and replacement percent’s of 0, 10, 30, 50,
70 and 90 zeolite with cement based on 50,70 and 85% relative densities in7 and 28 days curing times.
Results show qu and failure properties improvements of cement sand specimens when cement replaced by
zeolite at optimum proportions of 30% after 28 days due to pozzolanic reaction. For 28 day curing time, by
replacement percentage of 30 zeolite material by cement, the unconfined strength increased 20 t080% in
comparison with cemented samples by increasing shear strain. For higher cement content and less compacted
blends, these improvement rates are more. The addition of zeolite to the cement sand mixture can makes
increase strain at failure, and reduce brittle behavior. At the end, a power function fits presented to relate qu
and zeolite-cement-soil parameters (porosity (n) and voids/ polynomial model of cement and zeolite voids).
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