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State of the art vs. engineering practice vs. what we teach

An example:
Compressibility e
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State of the art vs. engineering practice vs. what
we teach

* The state of the art constantly develops and
often contain disputes

* Engineering practice and teaching is chasing
the state of the art

Konwledge level

» Since teaching impacts engineering practice,
how far can we afford it to be behind the state of
the art? Time

Based on the figure presented by Harry Poulos (2022)
« All of the above in the context of an exam ple at the Time capsule session of the 201" ICSMGE

close to my heart: Compressibility
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Settlement-time prediction in textbooks

— NINTH EDITION

CRAIG’S SOIL Soil Mechanics
MECHANICS

JONATHAN KNAPPETT
R.F. CRAIG

CONCEPTS AND APPLICATIONS

GEOTEKNIK

AL YT L
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Consolidation theory Valve
* All three textbooks introduce consolidation in a similar way: Spring —Chamber pressure
— Terzaghi's 1D consolidation theory, hence: N ¢ ou and
’ "ot V §z2 50 kPa 50 kPa 50 kPa
its solution.
— The oedometer test and how to derive ¢, (Casagrande
and Taylor constructions) 50 kPa 25 kPa 0 kPa
Time [min] ty b t,
1 10 100 1000 10000
0.0
T 0.2
S04 Oedometer data In one textbook this is the end of the
2 06 story. We are now ready to predict
£ 08 settlements of actual geo-
A 10 structures??
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Secondary compression

Deformation

« Two of the textbooks introduce secondary compression and teach
you that it can be described by C,.

* One textbook then states: “... Thus the secondary compression characteristics of an
oedometer specimen cannot normally be extrapolated to the case of a full-scale
foundation.”

* The other describes that secondary deformation is calculated as:
Ecreep = Cq - log(t/t100)

« Although there is consensus about the primary deformation (consolidation) we are
left with three different recommendations on how to predict secondary
compression
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What Is the state of the art?

» TC306 “favorite figures” project — My contribution

log time
"‘-\\ Thick Samp|e Adapted from:

\Vm/ C. C. Ladd, R. Foott, K. Ishihara, F. Schlosser, H. G. Poulos, 1977,
5 N ) Stress-Deformation and Strength Characteristics, State-of-the-Art
& "\.\\ Hypothesis A Report, Proceedings of the 9" ICSMFE, Tokyo (Figure 40, page 448)
o “-\“\ Hypothesis B S. A. Degago, G. Grimstad, H. P. Jostad, S. Nordal and M. Olsson,
e Thin sample ‘\,:‘{ 2011, Use and misuse of the isotache concept with respect to creep

™ - hypotheses A and B, Géotechnique (Figure 1, page 898)

* Lerouell, S. 2017. Compressibility and consolidation of clays: From lab to field conditions.
ISSMGE webinar (url in references)
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State of the art vs. Engineering practice vs. What
we teach

* What we teach impacts engineering practice.

* Where is teaching on this graph? Where
should it be?

Konwledge level

« How do we adjust teaching to an ever
evolving state of the art?

Time
* What ShOU|d we Sklp to be able to reach Based on the figure presented by Harry Poulos (2022) at the Time capsule session
further in what we teach? of the 20 ICSMGE.
Ledesma, A. (2024): The difficult task of teaching
 In what other topics do we see similar shear strength of soils
differences between state of the art and what "It is not appropriate to present concepts without
we teach? a supporting theoretical framework that is

nowadays available, so we are committed to adapt
those theories to the undergraduate level.”
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