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 Building Foundations

 Pavements

 Embankments, Cuts and Slopes

CONSTRUCTED WORKS
IMPACTED BY

EXPANSIVE SOILS
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 Site Investigation

 Laboratory Characterization

 Relating Field-to-Lab Properties

CONSTRUCTED WORKS
IMPACTED BY

EXPANSIVE SOILS
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 Slabs

 Drilled Shafts

 Basements

 Retaining Walls

 Design Methods

Building Foundations
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Pavements

 New Construction

Airport

Highway

 Reliable Design Methods

 Sulfate Swell Problem

 Remediation
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Embankments, Cuts, and Slopes

 Shallow Slope Failure

 Downhill Creep

 Dams and Levees
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Site Investigation

 Boring and Sampling

 Resistivity

 Conductivity for Soluble Sulfates

 Ground Penetrating Radar
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Site Investigation

 Depth of the Active Zone

Moisture Active Zone

Movement Active Zone

 Vegetation

 Crack Fabric in Soil Masses

 Field-to-Laboratory Diffusivity Ratios
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 Index Properties

 Suction Measurement

 Diffusivity Measurements

 Constitutive Relationships

Shallow Foundations

Major Earthworks

Laboratory Characterization
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4141
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Equilibrium Soil Suction vs. TMIEquilibrium Soil Suction vs. TMI

Note: Modified curve and equation of
curve provided in 3rd Edition Manual.
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Diffusion Test SetupDiffusion Test Setup
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PsychrometerPsychrometer Installation Installation
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Diffusion CoefficientDiffusion Coefficient

Diffusion Coefficient for BHC 2
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DEPTH
BELOW

SOIL
SURFACE

CRACKING SPACING

SOURCE :  MICHAEL KNIGHT
                     PH. D. DISSERTATATION, GEOLOGY
                     UNIVERSITY OF MELBOURNE (AUSTRALIA) 
                     1972
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Field to laboratory diffusion coefficient ratioField to laboratory diffusion coefficient ratio
(Cont(Cont’’d)d)
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Design Program - Winpres
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Design Program - Winpres
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ROOT ZONE

Crack Spacing Gets Larger with Depth
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SULFATE SWELLING PROBLEMS

LIME +

SULFATE +

WATER +

CLAY = PAVEMENT BUCKLING
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Williamson County Soil MapWilliamson County Soil Map
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MagnetometerMagnetometer
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Variation of Sulfate along slope of theVariation of Sulfate along slope of the
surfacesurface
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Stability Models or Phase DiagramsStability Models or Phase Diagrams
290 Soil - Depth of 24-inches290 Soil - Depth of 24-inches
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VOID RATIO CONSTITUTIVE SURFACEVOID RATIO CONSTITUTIVE SURFACE
OF A SOIL AT ARLINGTON, TEXASOF A SOIL AT ARLINGTON, TEXAS
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 Building Foundations

 Pavements

 Embankments, Cuts and Slopes

CONSTRUCTED WORKS
IMPACTED BY

EXPANSIVE SOILS
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