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Soil Classification ML
Liquid Limit (%) 49
Plastic Limit (%) 29
Plasticity Index (%) 20
Specific Gravity 2.63
<2u (%) 67
>2u (%) 33

Table 1. Physical properties of kaolin
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Fig. 1. Particle size distribution curve of kaolin

ol hlesl (IS8 slas SLS 5 -YJsd

Compound Percentage
Silica SiO, 48.7
Alumina Al,O4 34.6
Magnesia MgO 0.4
Potash K,0O 1.2
Soda Na,O 0.2
Lime CaO 0.1
Ferric oxide Fe,03 0.9
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Titania TiO, 1.3
Table 2. Chemical components of kaolin
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Property

Loss on Ignition (1000°C) 12.1%
Oil Absorption (mls/100g) 42
Specific Gravity 2.63
pH (20% Slurry) 7.2
Bulk Density E‘(/:Perr‘npacted, 16
Surface Area m?/g 211
Powder CIE Color L* 92.15

Table 3. Physical properties of kaolin
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Fig. 3. Pore size distribution from BET
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Fig. 6. The variation of void ratio vs. time at different vertical
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Abstract:

Despite several existing researches on the secondary consolidation of fine grained soils, there is no
consensus among researchers about the main reasons for variations of the coefficient of secondary
consolidation versus stress. The present research specifically aims to discuss the general trend of this
parameter in soils with double porosity structure. This paper studies the commercial kaolin. After adding the
required moisture to the soil and allowing the moisture equalization, samples of kaolin are statically
compacted into the desired dry density. The density of the compacted kaolin is considered to be low enough
to obtain an initial open and double porosity structure. In order to make sure about the compaction procedure
-as well as the existence of double porosity structure, prosimetry experiments including mercury intrusion
and BET experiments are carried out. The results of prosimetry experiments confirm the existence of double
porosity structure in the samples. Furthermore the results of water retention analysis of soil prove the double
porosity structure of compacted soil samples. The water retention curves show a stepwise trend which is a
consequence of bimodal distribution of pore size. Moreover, the water retention curves show that the
structure changes into single structure at high vertical stresses. In other words, the vertical stress causes the
closure of macro pores. For further investigations, samples are put in conventional oedometer apparatus.
Saturation is carried out in two ways: the first group of samples are saturated before being loaded; In the
second group, the samples are initially loaded at compaction water content and then are saturated under a
constant load. The results indicate that the history of stress before the collapse, transposition of loading and
saturation processes does not affect the porosity of the samples after saturation (Collapse upon wetting). In
other words the porosity after collapse is only related to the effective stress at saturation state. This may
validate the idea which states “normal consolidation line of saturated samples is a unique line and is not
substantially dependent on the stress path and history”. This idea simplifies the procedure of modeling the
behavior of collapsible soils. Over a long period of time required for measuring the secondary changes in soil
volume, the samples are put under a constant load, and the amount of settlement versus time is measured
after the completion of primary consolidation. The coefficient of secondary consolidation is reported for all
states of vertical stresses. Recorded experimental results show that in the stress range of 100 to around 300
kPa, the coefficient of secondary consolidation exhibits an increasing trend with respect to stress; where it
reaches its maximum at 300 kPa and starts its descending trend. This is in compliance with the same results
of earlier researches. Consequently, given that the soil studied in earlier researches has been of single
porosity structure, present research shows that the double porosity structure does not considerably affect the
general trend of changes in secondary consolidation coefficient. Furthermore this is in contrast with some
theories that express the relation between the secondary deformations and double porosity structure of soil.
Therefore, it could be stated that it is required to clarify the reasons of secondary deformations of soils more
precisely.
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