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ABSTRACT 
 
This study aimed to find the similarities and differences between the physical and chemical properties for 
different soils in different countries. The first soil sample was taken from the southwest region in China and 
the second was taken from the south region of Iraq. The physical properties show similar characters 
between the two soils in the density of soils and difference in strength parameters and depth of the rock 
layer, which leads to the needing of deeper foundations in the first soil compared to the second. The type of 
soils in the first soil sample is silty to silty clay and they are sandy in the shallow depths and silty to silty clay 
in the deeper layers for second soil sample. The chemical properties are completely different in the two 
locations relating to the nature and the environmental conditions of the two selected locations in this 
research. Therefore, the engineering applications and codes within the different locations can be applied for 
the both if the physical properties are similar represented by the strength parameters and soil consistency 
etc. 
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INTRODUCTION 
 
Weems (1897) describes clay as a substance which is a 
known deposit extensively distributed over the surface of 
the earth. It is found almost everywhere but differs greatly 
in its purity. This deposit has been produced by the 
decomposition of various rocks. As these decomposed 
products have been acted upon by water, the various 
original materials have been separated, leaving deposits 
of various kinds. Some of these are known as sand, clay 
and various mixtures. Clay in its pure condition is 
comparatively rarely found; the larger portion of the 
deposit is composed of impure clay. Pure clay is a silicate 
of aluminum and when found in large quantities it is 
called kaolin. The various changes which take place upon 
the minerals present in the earth's crust, in order that clay 
may be produced is according to the results of 
Forchhammer is shown in the following formula: 
 
Al2O3, 2SiO2 + 2H2O. 
 
According to Mielenz and King (1940), clays present 
many unique problems to the engineer primarily because 

their physical and chemical instability renders masses of 
earth susceptible to ready and repeated change of form 
and volume in response to loading or unloading, 
vibration, and changing moisture content. As though 
these qualities were not sufficiently annoying, the degree 
to which clays respond to these actions commonly 
changes with adsorption of ions or molecules from 
solution, precipitation interstitially of granular substances, 
and alteration of internal texture and structure. 

Ma and Yuan (1991) discussed on the basis of the 
results obtained from the studies on surface chemical 
properties of soil colloids in five main soils of China. 
Results from the studies show that the effect of clay 
minerals and organic matter on the surface chemical 
properties of soil colloids is very complicated because the 
siloxane surface, hydrated oxide surface and organic 
matter surface do not exist separately, but they are 
always mixed together and influenced each other. Kaolin 
(china clay), as shown in Figure 1, is a hydrated 
aluminium silicate crystalline mineral (kaolinite) formed 
over    many   millions   of   years   by   the   hydrothermal  
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Figure 1. A hydrated aluminium silicate crystalline mineral (kaolinite). 

 
 
 
decomposition of granite rocks. Hydrous kaolin is 
characterized by its fine particle size, plate like or lamellar 
particle shape and chemical inertness. Kaolin is named 
after the hill in China (Kao-Ling) where it was first mined, 
for many years before its discovery in Europe (Cornwall, 
England) in 1745 by William Cookworthy who was 
looking for a source of material to produce white 
chinawares. 

Bhattacharyya et al. (2007) study deeply the physical 
and chemical properties of red and black soils of selected 
benchmark spots in India and theses soils consist of 
sand, silt and clay with high percent.  They found different 
relations and comparisons between soils and systems 
with soyabean as dominant crop and with cereal as 
dominant crops etc. 

Akbar et al. (2010) characterized the soil properties in 
Asia. They determined the physical and chemical 
properties of a rehabilitated degraded land to elucidate 
the soil fertility status in rehabilitated lands by using Soil 
Fertility Index.  

Jafarian et al. (2013) study the comparison of physical 
and chemical in the two communities in Iran, Shurb land 
in the rangeland of Vavsar Kiasar of two depths by using 
the T-test. The result showed that there was a significant 
difference in soil factors between the two depths in the 
grassland sites according to percentages of sand and 
silts, electrical conductivity, and CaCO3 and organic-
matter percentages.  

Many researchers, had studies the same subject for 
several properties, like Ogunkunle (2013) had studies 
soils under three different vegetation types. Significant 
differences were found in the soils in respect of sand and 
silt particles, pH, and organic matter. The soils are sandy, 
slightly acidic and generally poor in exchangeable bases. 
 
 
MATERIALS AND METHODS 
 
In  this  paper,  two  types  of   soils   were   studied   from  

different countries as shown in Tables 1 and 2. The soil in 
Table 1 is a deep soft soil taken from a project 
construction site in China; and the soil in Table 2 is a soft 
soil taken from a project construction site in Iraq. The aim 
of this study is to find and study the differences and 
similarities between the two soils in order to make 
comparison between them which will lead to applying the 
methods and theories from one country to the other 
country. The codes in one country also can be applied in 
the second country if there is a big similarity between the 
two; otherwise another methods should be developed if 
there a big difference between the two. 

The properties which will be studied are the physical 
and chemical properties for the different soils. The 
physical properties are bulk density, water content, 
compressibility, internal friction, and cohesion and 
compression modulus. The chemical properties are 
gypsum content, SO3, T.S.S, organic materials, CaCO3, 
pH and Cl. 
 
 
DISCUSSION  
 
As shown in Tables 1 and 2 which contain the physical 
properties of two different soils, the first one is taken in 
the southwest of China and the second is taken in the 
south of Iraq. The maximum depth of the second soil is 
about 24 m while in the first soil is more than 75 m. This 
is because the soil in the southwest region of China is 
deep soft soil, while in Iraq rock layer may be found 
within depth of 25 m. This means that the foundation 
depth in the first soil may be extend for more than 50 m 
and the second soil may only reach half of this depth as a 
pile foundation. The unit weights of the two soils are 
similar and the difference is small. The type of soil in 
China ranges between silty to silty clay while that in Iraq 
is nearly sandy soils in the shallow depths to silty to silty 
clay in the deep layers. The strength parameters 
represented by the cohesion and angle of internal friction  
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Table 1. Physical properties of soils in the southwest of China. 
 

Soil 
description 

Sampling 
depth (m) 

Density 
(g/cm3) 

Void ratio 
(e) 

Compressibility 
(Cc) 

Internal friction 
angle  (o) 

Cohesion (c) 
kN/m2 

Compression 
modulus, Es 

(MPa) 
Silty clay 2 1.9 0.95 0.52 3.6 14.5 22 
Silt 4 1.95 0.75 0.21 8.5 21.0 10 
Silty clay 8 1.9 0.9 0.27 6.5 25.5 15 
Silt 12 1.9 0.95 0.27 6.5 24.5 22 
Silt 18 1.8 1.00 0.40 4.8 17.5 16 
Fine sand 24 2.0 0.8 0.43 4.5 20.5 5 
Silty clay 30 1.9 1.0 0.33 5.8 6.5 38 
Silty clay 40 1.95 0.9 0.31 5.9 11.5 30 
Silt 41 2.0 0.7 0.22 7.7 34 20 
Silt 43 2.0 0.75 0.18 9.4 12 40 
Silty clay 46 2.1 0.6 0.26 5.9 12 40 
Silt 63 1.9 0.65 0.30 5.2 19 55 
Silty sand 64 1.9 0.65 0.30 5.2 19 55 
Fine sand 80 2.00 0.62 0.30 5.2 19 55 
 
 
 

Table 2. Physical properties of soils in the south of Iraq. 
 

B.H No. Depth (m) Unconfined 
qu (kN/m2) 

Direct shear 
 

Unit weight (gm/cm3) 
C (kN/m2) (degree) Wet Dry 

1 

1.0 - 1.7 120 -   2.00 1.71 
5.0 - 6.0 235 -   2.30 1.73 
8.0 - 9.0 140 -   2.00 1.50 

11.0 - 11.7 - 0 28   1.9 1.51 
11.7 - 12.0 - 19 40   - - 
16.0 - 17.0 - 0 30   - - 

        

2 

1.3 - 2.0 150 - -  1.98 1.54 
3.2 - 4.0 25 - -  1.90 1.50 
5.0 - 6.5 120 - -  2.10 1.61 
8.0 - 9.5 110 - -  2.11 1.60 

11.0 - 12.5 - 0 25   - - 
21.0 - 23.5 - 0 35   - - 

        

           3 

1.0 - 3.0 - - -  1.90 1.58 
3.0 - 4.5 95 - -  1.95 1.54 
7.0 - 8.5 220 - -  1.97 1.58 
9.0 - 9.5 160 - -  1.90 1.51 
9.5 - 11.5  39 25   - - 
11.5 - 12.0  18 23   - - 

        

4 

4.0 - 6.0 50 - -  1.95 1.51 
7.0 - 9.0 240 - -  1.98 1.57 

10.0 - 12.5 140 - -  1.90 1.44 
12.5 - 13.5 90 0 -  1.70 1.32 
13.5 - 16.0 -  27   - - 
18.0 - 20.0 -  29   - - 

 

C = cohesion of the soil. = angle of internal friction. 
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Table 3. Chemical composition of Badong formation, middle triassic (T2b) in Three-Gorges reservoir region in China. 
 

Location CaCO3 (%) CaO MgO SO3 Al2O3 Fe2O3 FeO 
K2 86.24 51.6 3.1 3.37 0.71 0.36 0.20 
K49 65.32 38.48 0.92 15.76 10.92 2.91 0.5 
K14 26.25 13.80 1.75 42.9 12.34 5.33 0.98 

 

Source: Zhang and Qu (2005). 
 
 
 

 Table 4. Chemical composition of dense and rock layers, South of Iraq portion (Report No. 3, 2007). 
 

Location CaCO3 (%) CaO MgO SO3 Al2O3 Fe2O3 FeO 
Al-rumetha district road 11.5 12.75 1.19 5.93 - - - 

 
 
 
is different in the two soils as their values in the first soil 
is higher than the second soil which means the soils in 
the southwest of China are more soft than that in the 
south of Iraq. The above properties of the two soils can 
be considered as physical properties. The chemical 
properties are also different between the two locations as 
shown Tables 3 and 4, respectively. As shown in Tables 
3 and 4, the chemical properties are completely different 
in the two locations represented by CaCO3, CaO, MgO, 
and SO3. This is attributed to the difference in natural and 
environmental conditions of the two locations which can 
be seen clearly by the variation of soil colors that it is 
nearly red in the first one and ranging from grey to black 
in the second one. 
 
 
CONCLUSION 
 
1. The physical and chemical properties of soils are 
different in the two regions and countries. 
2. The similarities in the soil properties lead to using the 
same application and codes; otherwise it is permissible to 
use the same application if the difference is high in the 
soil properties. 
3. The physical properties are similar between the soils in 
China and Iraq in the unit weight, while they are different 
in the strength parameters and availability of the rock 
layers. 
4. The differences in the chemical properties of the two 
soils lead to difficulty of using the same applications and 
codes which depend on the chemical properties.  
 
Finally, it can be concluded that the engineering 
applications and codes for the two locations can be 
applied for both if it is considered as physical application 
which depend on the shape, strength, durability etc. 
While the chemical should not exceed the allowable limits 
according to the codes in all types of soils, otherwise the 
soils should be treated to be suitable for construction and 
not to be affected by the harmful effects of the chemical 
materials.  
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