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2- Crumb

3- Chemical tests

4- Flocculating factor
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1- Sodium adsorption ratio
2- Total dissolved salts
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1. Introduction

Dispersive clay soils are easily separated and scattered without any mechanical stimulation in water with low salt
concentration [1]. Dispersive soils are observed in different parts of the world including Australia, Brazil, New
Zealand, the United States and many areas of Iran [2-4]. The Common laboratory dispersion tests are Crumb test,
double hydrometer test, pinhole test and chemical test. Many studies are conducted on soil dispersion for correcting
the problems and errors of double hydrometer test [5], evaluation of appropriate criteria [6-7] and comparing the
results of laboratory and field experiments [8]. Although, extensive researches carried out to determine the
dispersion potential of the soils, affecting factors on dispersion phenomenon and validation of the soil dispersion
tests, no comprehensive studies have been performed on the reliability of the results of dispersion tests in soils with
low plasticity and low dispersion potential. In this study, 28 soil samples with low plasticity and low dispersion
potential were gathered from different regions of Iran, and various tests such as Crumb test, double hydrometer test,
pinhole test and chemical test were performed. The results indicated that the dispersion criterion suggested by
Sherard for determining the dispersion potential should be modified. Also, the soil sample disturbance has a great
impact on the test results, especially in the pinhole and Crumb test results.

2. Material and method

In this research soil samples were collected from different parts of Iran. The Global Positioning System
(GPS) and some engineering properties of soil samples are shown in Fig. 1.

Fig. 1. Location of the soil samples and their engineering properties on Iran map
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pinhole test and chemical tests were performed on the soil samples according to ASTM standards.

Table 1. Results of common dispersion tests on soil samples

It should be noted that the depth of soil sampling was 0.5 to 3 meters. Then Crumb test, double hydrometer test,

Dispersion Grade — Crumb Double Hydrometer Chemical Test
= < —
2 2§ — 8 g & g 1 1 o= S
g 3 g g E g2 s Dlsper-smn ” = ; S
] °5 25 S & =R°N Grade Pinhole < S g3
Z 23 53 22 g = 4 2E3
& o & R 5 = wo 2
a 3 5
S1 Intermediate Intermediate Intermediate Slightly Dispersive Non-dispersive 7.0 Intermediate
S2 Non-dispersive Intermediate Intermediate Slightly Dispersive Non-dispersive 9.8 Intermediate
S3 Non-dispersive Intermediate Intermediate Mf)derat.ely Non-dispersive 24.9 Dispersive
Dispersive
S4 Non-dispersive Intermediate Intermediate Slightly Dispersive Sllghtl}{ o mgderately 114 Intermediate
dispersive
S5 Non-dispersive ~ Non-dispersive Non-dispersive Non-dispersive Non-dispersive 2.8 Nondispersive
S6 Intermediate Dispersive Intermediate Slightly Dispersive Sllghtl}{ to mgderately 8.4 Intermediate
dispersive
S7 Non-dispersive Dispersive Non-dispersive Non-dispersive Non-dispersive 4.7 Nondispersive
S8 Non-dispersive Non-dispersive Non-dispersive Non-dispersive Non-dispersive 34 Nondispersive
S9 Non-dispersive Non-dispersive Non-dispersive Non-dispersive Non-dispersive 34 Nondispersive
S10  Non-dispersive Dispersive Intermediate Slightly Dispersive Shghtly. to mgderately 9.1 Intermediate
dispersive
S11 Dispersive Dispersive Intermediate Slightly Dispersive Sllghtl){ to mgderately 8.1 Intermediate
dispersive
S12 Dispersive Dispersive Intermediate Slightly Dispersive Dispersive 9.7 Intermediate
Gl Non-dispersive ~ Non-dispersive Non-dispersive Non-dispersive Non-dispersive 423 Dispersive
G2 Non-dispersive Dispersive Non-dispersive Non-dispersive Sllghtl}{ to mgderately 7.4 Intermediate
dispersive
G3 Non-dispersive Non-dispersive Non-dispersive Non-dispersive Non-dispersive 15.0 Intermediate
G4 Non-dispersive Intermediate Non-dispersive Non-dispersive Non-dispersive 11.6 Intermediate
G5 Non-dispersive Non-dispersive Non-dispersive Non-dispersive Non-dispersive 4.9 Nondispersive
P1 Non-dispersive Dispersive Non-dispersive Non-dispersive Non-dispersive 55.2 Intermediate
P2 Non-dispersive Dispersive Non-dispersive Non-dispersive Non-dispersive 347 Intermediate
S1 Non-dispersive Dispersive Non-dispersive Non-dispersive Non-dispersive 349 Intermediate
S2 Non-dispersive Non-dispersive Intermediate Slightly Dispersive Sllghtldyistgerrllci)\il:rately 291.7 Dispersive
S3 Intermediate Dispersive Intermediate Slightly Dispersive Non-dispersive 49.9  Nondispersive
S4 Non-dispersive Intermediate Intermediate Slightly Dispersive Sllghtly. to mgderately 515.1 Dispersive
dispersive
S5 Non-dispersive Intermediate Intermediate Slightly Dispersive Sllghtl}{ to mgderately 699.5 Dispersive
dispersive
. . Highly- . . . . . . . .
S6 Non-dispersive . p Intermediate Slightly Dispersive Non-dispersive 73.0 Dispersive
dispersive
S7 Non-dispersive Dispersive Intermediate Slightly Dispersive Non-dispersive 540.6 Dispersive
S8 Non-dispersive Intermediate . Non-' Slightly Dispersive Sllghtl}{ to mgderately 73.9 Dispersive
dispersive dispersive
S9 Non-dispersive Dispersive . Non—_ Non-dispersive Shghtly_ to m(_)derately 69.5 Dispersive
dispersive dispersive

3. Results and discussion

The results of experiments are summarized in Table 1. The Crumb test results made on remolded or disturbed
samples showed that the dispersion potential is less than what was found for natural or undisturbed samples. Hence,
the reliability of Crumb test results made on disturbed samples are not reliable. Comparing the experimental results
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of undisturbed samples in Crumb tests with pinhole and chemical tests shows that the dispersion potential of
undisturbed samples are more reliable than disturbed samples. Also, based on existing criteria, and by comparing the
double hydrometer test results with other results in Table 1 indicate that, double hydrometer test shows
underestimated dispersion potential for soil samples. Despite of that, the pinhole test results are the most reliable
dispersion test, however the dispersion potential obtained from pinhole tests, are less than real dispersion potential in
Crumb tests. One of the main factors that reducing the dispersion potential in pinhole test samples should be
sensitivity of the clays to sample disturbance. In the soil samples with high percentage of sodium, the results of
chemical analysis indicates that the Sherard’s chemical criterion figure is more than it’s real dispersion potential.

In double hydrometer test, the conventional criteria and test procedure prevent accurate determination of
dispersion potential. Therefore, in this study a new criterion for determination of the dispersion potential for soils
with low plasticity and low dispersion potential is proposed for zonation of Iran (Table 2).

Table 2. The proposed criterion for soils with low plasticity and low dispersion potential in double hydrometer test

Dispersion Percent Soil Classification
<10 Non-Dispersive
10-30 Intermediate
>30 Dispersive

4. Conclusions

The main results of this paper are summarized as follows:

1) Soil sample disturbance is an important factor that can affect the results in pinhole and Crumb test.

2) In double hydrometer test, the conventional criteria and test procedure prevent accurate determination of
dispersion potential. Therefore, a new criterion for the determination of the dispersion potential for soils with low
plasticity and low dispersion potential is proposed for zonation of Iran.

3) Sherard's chemical criterion in soils with low plasticity and low dispersion potential should be modified.
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