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Swelling Pressure (kPa)

Swelling pressure (kPa)

» Soil Swelling Designation (SSD)

Soil Swelling Designation to predict swelling pressure of samples practically
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SP = 62.3098 + 3.75656*SSD

SP =35.0003 + 3.47983* SSD 0.97

SP =12.0648 + 3.17359* SSD 0.98

SP =6.1056 + 2.63251* SSD 0.99

SP =-1.20314 + 2.27147* SSD 0.97

SP=-12.018 + 1.95532* SSD 0.96

SP =-18.2072 + 1.61639* SSD
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 Water content has important effect on swelling behavior of soils

e The relationship between swelling parameters and water content is very
important to understanding swelling behavior of soils

* We tried to investigate the swelling behavior of soils in different water
content conditions

Therefore,

* To see the effect of other properties (physical-index-mineralogical) we have
performed some regression analyses between swelling parameters and
these properties to predict the swelling parameters practically.



Sampling Locations

All of the samples were collected
from different cities (Canakkale,
Kitahya, Ankara, Yozgat, Kayseri and
Ordu)

* The reason for taking samples from
different cities&regions is to
investigate the effect of physical-
index properties and mineralogical
composition in wider range.



aboratory Tests

A) Physical and Index Analyses

- Grain Size Distribution Analysis

- Consistency Limits

- Specific Gravity

- Dry Unit Weight

- The maximum water content approaches (denoted as Wmax)
B) Mineralogical Analyses

- X-Ray Diffraction (XRD) Analyses
C) Swelling Tests

- Swelling Pressure Dependent on Initial Water Content




A) Physical and Index Properties

» Grain Size Distribution
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»Consistency Limits

LL:25.28—-85.77
PL: 18.44 - 44.81
Pl: 1.08 — 46.68

»Specific Gravity: 2.60-2.68

> Dry Unit Weight: 14.6 KN/m3




» Maximum water content approach

W determinations

Example A Example B

The grain and sieve aperture sizes are exaggerated
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B) Mineralogical Properties

Counts

Swelling Pressure: 1270 kPa
Swelling Percent: %33.2
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C) Swelling tests

» Oedometer devices are used to
Investigate swelling properties
of samples

» To minimize the effect of dry
unit weight on swelling
behavior of soils, samples are
prepared at same dry unit
weight (14.6 kN/m3).
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Analyses

Determining swelling pressure

Deformation (mm)

Time (min)
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The correlations between swelling pressure and water content
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a = -127.067 + 0.090956*(W,z04)?
z=

The relationship between
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The relationship between
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Swelling pressure (kPa)

» Soil Swelling Designation (SSD)

Soil Swelling Designation to predict swelling pressure practically
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Location Swelling Pressure at dry conditions (kPa) | Soil Swelling Designation (SSD)
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Swelling pressure (kPa)

w=0.15

w=0.20

w=0.25

w=0.30

Soil Swelling Desi

SB =62.3098 + 3.75656*SSD

SB =35.0003 + 3.47983* SSD

SB =12.0648 + 3.17359* SSD

SB =6.1056 + 2.63251* SSD

SB =-1.20314 + 2.27147* SSD

SB =-12.018 + 1.95532* SSD

SB =-18.2072 + 1.61639* SSD




Relationship between
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THANK YOU VERY MUCH FOR YOUR ATTENDANCE!
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