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Hydraulic Conductivity: Fractured Rocks
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ko Compression: Model
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Compressibility + Permeability: Coupled HM
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Soil is in compression EVERYwhere
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Oedometer: Improvements
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Sampling effect
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Contractive sample: rnd(e)=0.92-1.02   (Note: ecs= 0.82)                   -fields @ z=20%
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H. Shin – Ulsan Univ.

At Critical State: rnd(e)=0.77-0.87   (Note: ecs= 0.82)                   -fields @ end of test

Plane Strain



Strain localization

shear band 

compaction band

Grains migration

clogging 

piping erosion 

sand production

Fluids

viscous fingering
density tears

Fluid-driven

desiccation cracks

gas or oil-driven

hydraulic fracture

Lenses 

ice & hydrate

Dissolution

shear in contraction

piping & wormholes

Localization?



1. Classification

2. Permeability

3. Compressibility

4. Coupling

5. Stiffness: GmaxGtan …Oedometer

6. Shear Strength - Localization

7. Repetitive Loads

8. Properties: Database & IT tool
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Settlement ko Conditions

JH Park

(coarse sand)



Eugenia Canyon



www.jibe-edu.org

Masada (Israel)



Masada (Israel)

Bakun-Mazor et al. (2011)www.jibe-edu.org



Grand Canyon Skywalk

Eric Sakowski



Entering Carlsbad Cavern - NMx



Delphi - Greece



Lavrion (Greece)



Jan.Novotny@arcadis.cz

4/18/2013

Brezno (Czech Republic)



Jan.Novotny@arcadis.cz

7/29/2013

Brezno (Czech Republic)



1. Classification

2. Permeability

3. Compressibility

4. Coupling

5. Stiffness: GmaxGtan …Oedometer

6. Shear Strength - Localization

7. Repetitive Loads

8. Properties: Database & IT tool



Properties: IT Tool

Dr. M. Terzariol
(KAUST)

Remolded

Specimens

(index props)

In-situ

Database 

& IT tool

Geotech

Design

Undisturbed

specimens

Dr. L.G. Cruz
(U. Cauca)

Soils: Fractured rocks:



Closing Thoughts

Geotech 100 yrs: comprehensive revision + pruning + expansion

(starting with classification)

Models & correlations physics inspired… data driven

geo-databases: ready for a global community effort

Properties: revolution in experimental methods

boundaries, variability and internal scales

what we want to measure … what we think we measure

Coupled HTCBM: complex … even ’ (the most common HM)

Repetitive loading: ubiquitous … fertile territory for research

Localizations: ubiquitous and problematic



This presentation and support information:  

(2)  egel@kaust.edu.sa 

or uperc.kaust.edu.sa 

(1)
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An invitation to “care for our common home”

how can we -GeoEngineers- contribute?
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An invitation to “care for our common home”

how can we -GeoEngineers- contribute?

Soil & rock = terroir (latin) 

in Argentina  Malbec, Torrontes…

Pope Francis

Terlato
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An invitation to “care for our common home”

how can we -GeoEngineers- contribute?

Soil & rock = terroir (latin) 

in Argentina  Malbec, Torrontes…

We did not develop TRUBALL (DEM)

we developed GREATBALL !

Pope Francis

Terlato

Maradona Messi
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An invitation to “care for our common home”

how can we -GeoEngineers- contribute?

Soil & rock = terroir (latin) 

in Argentina  Malbec, Torrontes…

We did not develop TRUBALL (DEM)

we developed GREATBALL !

It takes two to tango

enjoy wonderful colleagues !

Pope Francis

Welcome to Argentina !!

Terlato

Maradona Messi
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http://peck.geoengineer.org

Peck Terzaghi


