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1. Introduction

The piles are foundations that transfer the load from building to the subsoil. And generally used in situations
where spread or mat footings are not the best choice. Some examples include situations where the surface soil is
weak and compressible, the structural loads are very high the upper soil is subjected to scour, and horizontal load
capacity is required Due to poor bearing capacity and settlement of the soil, application of the piles have a long
history Correct estimation of bearing capacity of piles is one of important issues that is always under attention of
geotechnical researchers, because determination of ultimate bearing capacity of piles is required for their safe
designing. The effect of various issues such as inhomogeneous, and variety of the soil, water, the diversity of the
various combinations of the soil in nature, possibility of the creep, complicate behavior of stress-strain, complicate
interaction of the soil and pile, pile material, and methods of construction make some difficulties in determination of
the bearing capacity. Transmission of load from the pile to the soil is by the shaft friction and toe. it is important to
know the exact of amount the friction resistance, therefore in this study, the shaft resistance of piles in Sorkhrood
sandy soil was investigated through 14 pressure loading tests on small scale concrete piles with different dimensions
and the obtained results were compared with the results of some other methods.

2. Methodology

2.1. Description of the site and method of pile construction

Since the aim of this study is achieving to the results in sandy soils, so coastal city of the Sorkhrood was selected
as case study. This site is placed at highway of Sorkhrood-MahmoodAbad and in the coastal village of Chaksar that
is 400 meter away from the sea. Lands of this area are commonly sandy and have a high potential of falling during
drilling. The ground water table is 5 m below the surface. As mentioned before, soil of the land is sandy with high
potential of falling during the drilling, therefore can use of the casing or bentonite for drilling. In this study, the first
method is selected and since the used experimental piles are small and the extract of the casing do not need a much
of power, high-pressure PVC pipes are used in this study. The surface of these pipes is smoother than steel pipes, so
their effect on distortion of the soil is lower and their extraction is easier. Since the aim of this study is investigation
of frictional resistance of the pile, so the resistance of the pile end must be inhibited somehow. So cylindrical
Yunolit with various diameters (according to the pile diameter) and 4.5 thickness, as depicted in Fig. 1, were placed
inside of the pipe and were moved slowly to the end of the pipe. Compressed Yunolit is inserted in to the pipe so
that after extraction, fill the hollow space that there is between the Yuuolit and pipe (pipe thickness). Then before
concreting, the casing is moved about 4 centimeters to the top, in order to free the Yunolit inside of the casing, than
inhibit of the damage it during the extraction casing. After placing of Yunolit, a few amount of concrete is poured on
it and then must wait for a while to poured concrete became hard and ready to bear the weight of remained concrete
that will be poured to fill the hole of drilled shaft. P\/C pipes must be out of the soil during the concreting. This
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work must be done slowly exactly similar to entering of the pipes to do not lead to much distortion of the soil. In
this study, initially concreting is completely done and then the casing is extruded. On the other hand, since much
force is not required for extrusion of the casing, so there is not any problem for extrusion it and if concrete want to
come out with it, its surface will go up and will be observable.

Fig. 1. Placing of yunolit in the inside of thepvc pipe

2.2. Compressive loading test of the pile

Compressive axial statically loading test is done according to ASTM D-1143 standard method, and by constant
penetration rate (CPR) but instead of constant penetration equals to 0.2 millimeter per minutes .Applied load is
determined by force gauge attached to the jack, and pile settlement is measured by displacement gauges placed at
both side of the pile. Loading continues to while moment failure occurs. Fig. 2 show the applied jack in this study.
Two gauges with accuracy of 0.01 mm and rate of 30 mm are used to measure the displacement of the pile that are
install at both side of the piles and average of their values is used for determination of the pile displacement. It
should be mentioned that gauges are placed on two box profiles and connected electrically. Fig. 3 shows these
gauges and their placement manner on the box.

Fig. 2. Used hydrauIiCJaék - Fig. 3. Pile displacement measurement gauges

3. Results and discussion

3.1. Loading test results

As mentioned before, settlement that occurs at bearing of the reference beams will effect on the measured
settlement of the pile, so Poulos and Davis proposed the elastic method for removal of these error. By considering of
the curve and according to this issue that the length of the refer beams is 2.2 m, and supports are 1.1 m away from
the pile, fc factor is calculated for piles and so real settlement is obtained. So load-settlement curve obtained from
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loading test has been modified. Table 1 shows the characteristics and ultimate frictional resistance from loading test
of the piles.

Table 1. Frictional resistance values obtained from loading experiment

Pile Name Qs (kN) Test Result Qs (kN) Theory Result Theory/Test
A 0.95 0.82 0.86
A, 1.82 1.47 0.82
Aj 2.84 2.38 0.84
A, 3.79 331 0.87
B, 1.35 1.32 0.98
B, 1.99 1.89 0.95
B; 2.84 2.78 0.98
B, 3.78 3.82 1.01
Bs 4.78 491 1.02
Bs 6.05 6.22 1.03
C 1.95 2.03 1.04
C, 3.24 3.28 1.02
Cs 4.79 5.03 1.05
C, 7.12 7.91 1.1

4. Conclusions

As we know, numerous methods are proposed for study of the in-situ concrete piles. Application of empirical
equations for prediction of piles loading capacity so that have complete consistency with experimental results, is not
possible. So most of researchers suggest that some implemented piles in the site go under the loading test at random.
So in this research, the frictional capacity of the in-situ concrete piles has been studied under pressure loading in
sandy soil. In this case, for this purpose, Shorkhrood coastal city was selected for assessment of the piles behavior.
To investigate the frictional resistance of the in-situ concrete piles, 14 piles were considered in 3 categories (the
diameter was constant in each category). The results of the loading showed that increase of the piles length increases
the unit shaft resistance of the piles, and it has a decreasing trend for a constant rate of the pile elongation. Also for a
constant value of the pile length, unit shaft resistance was constant with increasing of the diameter, and fracture of
the piles were obtained in settlements range equals to 1.5 to 2% of the piles diameter which has a good agreement
with proposed values by Randolph and Meyerhof. Also among the various methods for determination of the shaft
bearing capacity, it was observed that the method of Toma and Reese and some Canada manual method have
consistency with the results of the loading test. Finally, by doing back analysis on the results obtained from piles
loading test and by considering the high value of obtained concrete slump and selection of 6=0.095¢, the values Lc
and ktans parameters that are applicable in empirical relations for calculation of piles frictional resistance, obtained
equals to 12D and 0.73, respectively.
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