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Field Tests — Introduction
Overview of geotechnical field tests for proper site characterization. Original Turkish source
page preserved below.
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Pressuremeter Test (PMT) / Plate Load Test (PLT)
Pressuremeter Test (PMT). The pressuremeter test is a method based on placing a cylindrical cell (the probe) vertically
inside a borehole and applying a uniform radial pressure to the borehole wall through a flexible membrane. By exploiting
the stress-strain relationship of the soil and rock (soft/weak rock) units under radial pressure, the test is used to calculate
the bearing capacity and settlement of shallow and deep foundations to be constructed on or within such units, to
determine soil pressures on retaining structures and to evaluate the lateral loading behaviour of piles.

Plate Load Test (PLT). This is a method that yields very good results in coarse-grained soils or in soils containing small
stones and coarse gravel. In soil investigation work for building-type structures, plate load tests are used to determine
the bearing capacity of the soil beneath shallow foundations. To this end, increasing pressures are applied to the ground
over a defined loading area and the load that the soil can safely carry is derived from the load-settlement relationship
determined from the settlement of the loading plate under these pressures.

Advantages and disadvantages (SPT)
Disadvantages Advantages

The test is sensitive to operator error. Test duration is short.

Test results depend on, and are very sensitive to, many
variables ranging from the drilling equipment to the application
method.

The test procedure is simple.

In coarse granular soils, blocks or rock, the sampler may be
damaged so the results obtained may be unreliable.

It has the longest application history and the largest body of
accumulated data. It is the most widely used in-situ test
internationally.

May give misleading results in very soft and sensitive clays.
Both penetration resistance is measured and a sample is
recovered, so it is more economical than other tests that provide
both.

There is a risk of basal heave (boiling) below the groundwater
table at the bottom of the borehole, which may lead to
misleading results.

Applicable not only to cohesive and cohesionless soils, but also
to dense layers, fine gravel and fill.

The literature contains many proposed methods for deriving
engineering interpretations and parameters from SPT data.
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Cone Penetration Test (CPT)
The Cone Penetration Test (CPT) is a test that gives good results particularly in soft clays and silts and in sandy soils,
but cannot be performed in gravelly and bouldery soils or in rock. To obtain a continuous and reliable determination of
the soil profile and properties, it is recommended that Cone Penetration Tests (CPT and pore-water pressure measuring
CPTU) be planned in parallel with the boreholes. In this test, the weight of the equipment must be selected to resist the
pressure to be applied, and the porous stones of the pore-water pressure measuring devices must be saturated with
polymer.

The test must be carried out in accordance with TS EN ISO 22476-1 and TS EN ISO 22476-12.

Advantages and disadvantages (CPT)
Disadvantages Advantages

The test cannot be performed in very dense soils or in
conditions containing coarse gravel and rock blocks. Test duration is short.

No sample can be obtained during the test. More economical than other in-situ tests intended for soft and
weak soils.

When not controlled with an inclinometer attachment, the
penetrometer can deviate from the vertical axis at depths
greater than 15 m.

Problematic soil layers such as peat, organic and soft clays can
be detected quickly.

Test data are recorded simultaneously and continuously during
the test.

Test results can be evaluated rapidly in digital form.

The effect of operator error on the test results is much smaller
than in the SPT.

Thin layers, bands and lenses can be detected.

Various soil properties can be determined using sensors
mounted on the cone.
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Dilatometer Test (DMT) & Vane Shear Test (VST)
Two field tests for soil deformation and shear strength characterization. Original Turkish
source page preserved below.
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Laboratory Tests
Soils, being natural materials and consisting of components in three different phases (solid, liquid and gas), are far more
difficult to characterise in their behaviour than other civil-engineering materials. For this reason, the soil properties must
be determined experimentally for every project site, and field conditions must always be taken into account when doing
so.

In soil investigation work, the tests used to define and experimentally determine the engineering properties of the soils
can be classified under three main headings:

Soil Classification and Identification Tests
• Natural Water Content Determination

• Natural Unit Weight Determination

• Particle Size Distribution (Sieve Analysis Test)

• Plasticity of Soils (Atterberg Limits)

Strength Tests on Soils (Stress-Strain Characteristic Tests)
• Uniaxial Compressive Strength Test

• Triaxial Compression Test (UU, CU, CD)

• Direct Shear Test

Tests Determining the Settlement Characteristics of Soil
• Consolidation Test (Oedometer)
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Soil Classification and Identification Tests
Natural Water Content / Natural Unit Weight / Sieve Analysis
Natural Water Content Determination. The water content (W) is determined as the ratio of the weight of water in the soil
sample to the dry weight of the sample obtained after drying at 105 °C for 24 hours.

Natural Unit Weight Determination. The specific gravity (G) is determined as the ratio of the weight of a dry soil to the
volume of the same dry soil. This is performed by the pycnometer method (ASTM D-854-72).

From the tests carried out, the natural unit weight of each test pit is determined (e.g. for SK-1, the natural unit weight is
1.89-1.92 g/cm³).

Particle Size Distribution (Sieve Analysis Test). Sieve analysis is the test used to determine the grain size distribution of
soils, performed with sieves of various aperture sizes. It is based on the ratio of the soil retained on each sieve to the
total soil mass. Sieve analysis is the oldest and best-known method for determining the particle size distribution of
aggregates.

Soil Definitions
• Material passing the No. 200 sieve and finer than 0.075 mm is called mineral filler. If more than 50% of the soil
passes the No. 200 sieve, the material is classified as fine-grained; if less than 50% passes, it is classified as
coarse-grained.

• Material retained on the No. 10 sieve and larger than 2.00 mm is called gravel.

• Material between the No. 10 and No. 200 sieves, smaller than 2.00 mm and larger than 0.075 mm, is called sand.
Coarse Sand: grain size between 2 mm and 0.425 mm (No. 40 sieve). Fine Sand: grain size between 0.425 mm and
0.075 mm (No. 200 sieve).

• Material passing the No. 200 sieve and finer than 0.075 mm is called silt or clay. Silt and Clay: those with a Plasticity
Index of 10 or less are referred to as 'Silty', those with a higher value as 'Clayey'.


