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Field Tests — Introduction

Overview of geotechnical field tests for proper site characterization. Original Turkish source
page preserved below.

Geoteknik problemlerin dogru olarak tespit edilmesi ve geoteknik 6zelliklerin dogru olarak tespit
edilmesi i¢in yapilan deneylerdir.

- Standart Penetrasyon Deneyi (SPT)

Standart Penetrasyon Testi (SPT), esas olarak kohezyonsuz zeminlerin sikilik, yogunluk ve icsel
sirtlinme agisinin tayini ile kohezyonlu zeminlerin kivaminin belirlenmesinde kullanilir. Bu deneyin TS
EN ISO 22476-3 standardina gore yapilmasi gerekmekte olup, deney sonuclari (araziden elde edilmis
ham SPT verileri) ile deney sonuclarinin gerekli tiim diizeltme faktorlerine (derinlik diizeltmesi, tij boyu
dizeltmesi, numune alici tipi diizeltmesi, sondaj delgi capi diizeltmesi, enerji orani diizeltmesi, ince
dane icerigine gore dizeltme vb.) bagli olarak degerlendirilmesi gerekmektedir.

Standart Penetrasyon deneyi zemin sondajlarinda yerinde yapilan bir deneydir. Deney 45 cm
uzunlugunda ve 2” ¢apli bir borunun 75 cm yiikseklikten diisen 63,5 kg agirligindaki bir sahmerdanla
cakilmasi esasina dayanir. 45 cm’lik uzunlugu 15’er cm’lik G¢ bolime ayrilmakta ve li¢ ayri asamada
darbe sayisi belirlenmektedir. Genelde 1,5 m araliklarla yapilan bu deneye gére, zeminin sikilig1 ve
kivam ozellikleri ilk 15 cm’lik sondaj tablasindaki 6rselenmeden dolayi degerlendirmelerde dikkate
alinmaz. Hesaplamalarda 2. ve 3. asama toplamlari sonucu elde edilen N degerlerinin formullere gore
dizeltilmis hali kullanihr.
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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)

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 The test procedure is simple.
method.

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

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

Both penetration resistance is measured and a sample is
May give misleading results in very soft and sensitive clays. 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 I1SO 22476-12.
Advantages and disadvantages (CPT)

The test cannot be performed in very dense soils or in

conditions containing coarse gravel and rock blocks. estttenl:Rlot

More economical than other in-situ tests intended for soft and

No sample can be obtained during the test. .
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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Ozellikle de 6rselenmemis numune alinmasinin gii¢ oldugu yumu5ak kivamdaki k|| ya da siltli k|IIer g|b|
yumusak/hassas zemin kosullarinin olustugu deniz ¢cokellerinde basarili sonuclar vermektedir. Deney bir
tijin ucuna sabitlenmis 4 adet bicakli kanatin kil icerisinde déndiriilmesi sonucu tork direncinin
6lctlmesini hedefler. Suya doygun killerde 200 kN/m? ye kadar olan drenajsiz kayma mukavemetini
belirlemek igin kullanilir. Dikkat edilmesi gereken en 6nemli unsur torkmetrenin dogru kalibre
edilmesidir. Deneyin yapildigi kilin igeriginde ki silt-kum miktari deney sonuglarini etkiler. Bu sebep ile
deneyin yapildigi her kot derinliginden numune alinarak elek analizi yapilmaldir.

Bu deney; kum, ¢akil veya benzeri zeminler igin uygun degildir.

Bu deneyin EN ISO 22476-9 standardina gore yapilmasi gerekmektedir.
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- Dilatometre Deneyi

Dilatometre Deneyi, radyal bir basing altinda kayalarda meydana gelen sekil degistirmenin 6l¢lilmesi
suretiyle yapilmakta ve kaya tlri zeminlerin gerilme-deformasyon Ozelliklerinin tespit edilmesinde
kullanilmaktadir.

Dilatometre deneyi genel olarak dilatometre bigaginin kirllmamasi/ bikiilmemesi ve celik diyaframin
asiri deforme olmamasi kosuluyla her tip zemin icerisinde uygulanabilmektedir. Onceki calismalar,
DMT’nin kum, silt, kil ve organik kil tipi zeminlerde diger zemin tiirlerine gore ¢ok daha iyi sonug
verdigini gostermektedir. Cakil ve daha iri daneli zeminlerde uygulanmasi durumunda ek olarak baska
deneylerin yapilmasi tavsiye edilmektedir. Dane c¢api, diyafram ¢api olan 60 mm’yi gecen iri ¢cakilli-
bloklu zeminlerde uygulanamamaktadir.
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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 Soll

« 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'.
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