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Parameters

SiO, | ALO; | Fe,04

Product type

CaO

MgO | K;O | Na,O | SO; LOI SrO | MnO

Hydrated Lime 1.19 0.69 0.12

71.4

0.53 0.1 0.1 0.1 25.86 | 0.1 0.1

o axlllae (g1 Sy St & 50d ST 55 Sles gzt 5 s (V) J g

Physical properties of Qazvin Soil Quantity measured | References for method of measurement

Clay (%) ] 48 ASTM, D422-63

Strength Parameters ¢ (k(i{)cm ) 0i255 ﬁgim ggggg_gg

Unconfined Compression Strength (UCS) (kg/cm?) 0.82 ASTM D2166-06
Liquid limit (%) 44.8 ASTM, D4318
Plastic Limit (%) 26.4 ASTM, D4318
Plasticity Index (%) 18.4 ASTM, D4318

Gs 2.6 ASTM, D854, Method A

Classification CL ASTM, D3282

ol axdllas (51 Sy St 450l aomsons ) SGSS 555 Slaaseda 3l 2 (F) Jgd

Physical properties of Qazvin Soil

Quantity measured

References for method of measurement

pH (1:10; soil : water) 9.80
Carbonate content (%) 10.5 Hesse, 1972
Organic content (%) 1.5 ASTM, D2974
CEC (cmol [kg soil ) Na* 20.83
Ca’”’ 6.10
Mg ™’ 0.81
K 5.8
Total: 33.54 Handershot & Duquette, 1986
ESP 62.10
Dispersion (%) 100
X Ray Results: dyy; 14.13 A° Starkey et al., 1984
Color Brown

Mineral composition
In decreasing abundance

Montmorillonite, Kaolinite, Illite
Calcite, Quartz

ASTM, D2216
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Abstract:

Civil engineering projects usually require an improvement on soil properties. In this case, the
improvement of soil strength, permeability, and erosion resistance, collapsible or dispersive
behaviour might be important. Consequently, engineers are always willing to achieve an
optimum way to stabilize/improve soil performance for practical applications. Generally, the
presence of dispersive clays in engineering projects is one of the essential problems for civil
engineers. Several failures in engineering projects due to the presence of dispersive soils are
reported in different parts of the world. In spite of several researches on this subject, there has
been little attention to the microstructure of stabilized dispersive soils.

In this paper the improvement of properties of a natural dispersive soil is studied with
special attention to the solubility of clay mineral peaks in XRD analysis and formation of
aluminates and silicates minerals after lime application to dispersive soil. The soil sample of
this area is silty clay which has 100% dispersivity potential. Several geotechnical erosions are
reported in this area which is attributed to the presence of dispersive soils. Due to the low
bearing capacity of soil, and to overcome to its dispersivity behaviour, the application of lime
is chosen as soil stabilization means. In this paper, at the first step with application of double
hydrometer and cation exchange capacity experiments, the dispersive potential of soil is
determined. In addition, the major minerals of soil are addressed by the use of XRD analysis.
For the dispersive soil sample, the major geotechnical properties of soil including unconfined
compression test, settlement behaviour, and over consolidation stress are measured and
reported. Then, the soil sample is mixed with lime and water. After equilibrium and after
curing process, several geotechnical and geo-environmental experiments were performed on
soil samples to investigate on the dispersivity potential variations of soil. Furthermore, the
microstructure of lime treated dispersive soil was monitored by application of XRD analysis
on lime treated soil. The results indicate that the dispersivity potential of soil disappears after
application of 6% of lime. In this process the dispersive structure of soil changes to the more
flocculated structure. Moreover, the results of XRD analysis indicate that following
application of lime, parts of clay fraction solubilize, leading to the formation of pozzolanic
components. The main conclusion of this paper is the determination of the required
percentage of lime for soil stabilization with the application of micro-structural experiments
and with the measurement of the quantity of increase in over-consolidation stress. With the
performance of several consolidation tests on untreated and lime-treated dispersive soil, it is
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shown that with application of 6% lime, an increase of 430% in over-consolidation stress is
observed. This means for each percent of lime a 50 kN/m’ increase in over-consolidation
stress is achieved.

Keywords: Dispersivity, Solubility of Clay Minerals, Lime, Over-Consolidation Stress, XRD.
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