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1. Introduction

Soil improvement is one of the important fields in
geotechnical engineering for improving the mechanical
and deformation properties of soil. Evaluation of
mechanical behavior of the soil-structure interface as an
effective factor on the strength performance and
deformation of the structure, has been the focus of many
researchers. Since the interaction of the structure and the
soils around it have a great impact on the soil bearing
capacity, it is important to study the physical conditions.
In the structures that are in contact with the soil, the force
is transferred through a very thin layer called the contact
surface between the soil and the structure, and this force
exchange causes large local strains in the contact surface.
Shear loading causes large and irreversible changes in the
structure of materials with lower hardness and shear
resistance. The shear resistance caused by the friction
between the soil and the structure can be calculated from
Nl do

T=o0/.tang +C @

where, 1 is the shear strength at the contact surface of soil
nd structure, ¢ is the friction angle between soil and
ucture, C is the adhesion between soil and structure, and
o/ is the effective normal stress on the contact surface of
soil and structure. As a result, it is expected that the soil
grains will experience critical conditions at the contact
surface.
The aim of this research was to investigate the impact of
different physical conditions of the soil-structure contact
surface on the behavior of the soil-structure interface by
large-scale direct shear test. To achieve this aim, 27 series
of large-scale direct shear tests were performed and the
methods of roughing, covering the contact surface with
geotextile and using Persian gum were used as physical
variables in the curing time of 3, 6, and 9 days.

2. Materials and equipment

Persian gum: Persian gum (PG) is obtained from the
natural secretions of mountain shrubs or wild almond trees
in different regions of Central Asia. This gum is usually
obtained from tree branches and by scratching its bark.

Table 1. Physical and chemical properties of

Persian gum
Properties Persian gum
Appearance white, brown, yellow crystals
Solubility in water 30% soluble-70% insoluble
pH 4.4
Carbohydrates (%) 91.3
Protein (%) 1.2
Humidity (%) 5.14

This research was carried out in three levels of 0.3, 0.6
and 0.9 weight of Persian gum.

Soil: Varzaneh sand was used for the study. The results of
direct shear tests showed that internal friction angle of the
soil is 29.7° and the cohesion is 6 kPa.

Steel: To conduct a large-scale direct shear test, ST37 steel
with dimensions of 29.5 x 29.5 mm and a thickness of 5
mm was used in three states of smooth, using geotextile
and rough.

Table 2. Friction angle between soil and surfaces

surface Friction angle between the soil and
the surface (degrees)

Smooth 18.2

Geotextile 19

Rough 19.8

Modified large-scale direct shear test: The modified
large-scale direct shear test has a box with dimensions of
300 x 300 mm and a height of 150 mm, by which the
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sample is cut at the contact surface between soil and steel.
All the tests were performed at three normal stress levels
of 50, 100, and 150 kPa and at a constant rate, and the
relative density of the samples was considered a constant
value of 30%. The difference between the modified direct
shear test and the normal direct shear test is that in the
normal direct shear test, both the upper and lower halves
of the cutting box are filled with soil, but in the modified
direct shear test, the tested structure is made of different
materials such as steel, concrete, and wood. Instead of the
soil, it is placed in one of the two upper or lower halves.
The way of conducting the test is that, first the normal
stress reaches the desired value, and then the device moves
at a constant rate and the values of shear stress and vertical
displacement are taken. This test continues until the shear
stress reaches its maximum value and then the shear stress
decreases or constant.

3. Conclusion

Persian gum is known as a hydrocolloid and

environmentally friendly gum, which is also found in

abundance in Iran and is much cheaper than other gums.

Based on the results of carried out tests, the following

conclusions are drawn:

* The use of Persian gum will improve the friction angle
by about 4 degrees and increase adhesion by up to 30
times;

* This gum can also be used to increase the bearing
capacity of steel piles;

* During a fixed amount of Persian gum, with the
roughness of the surface of the steel, the adhesion and
the friction angle between the soil and the structure
will increase by about 25 times and 2 degrees,
respectively;

* By increasing the duration of the application and drying
of the gum, the friction angle between the soil and the
structure increases by about 2 degrees.
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Laboratory Evaluation of the Effect of Persian Gum on the Strength Parameters of Different Soil-
Structure Interfaces

Mohammad Milad Shirazi Nezhad Mohammadreza Khanmohammadi Hamid Hashemolhosseini

Abstract Evaluation of mechanical behavior of the soil-structure interface has been the focus of many researchers as an
effective factor on the strength performance and deformation of the structure. Since the interaction of the structure and
the soils around it will have a great impact on the soil bearing capacity, it is important to study the physical conditions.
In this study, taking into account the curing time, effect of using Persian gum and the roughness of the steel on the
behavior of the soil-structure interface using large-scale direct shear test have been investigated. The Persian gum was
used in three amounts of 0.3, 0.6 and 0.9% on three smooth, rough and geotextile covered surfaces. Based on the results,
by injecting Persian gum into the soil-candle interface, the adhesion between soil and contact surface increases by about

20 times and the internal friction angle increases by one degree. The rate of increase of strength parameters decreases
with increasing curing time.

Key Words Soil-structure interface, Persian gum, Curing time, Roughness, Large-scale direct shear test.
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