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Dam Safety: Review of Geophysical Methods to
Detect Seepage and Internal Erosion in Em-
bankment Dams

Ken Y. Lum and Megan R. Sheffer
Social MediaTools

Several non-intrusive geophysical methods are available to
facilitate early detection of seepage, piping, and internal ero-
sion in embankment dams. A review of these methods shows
where they can be applied and indicates work needed to fur-
ther improve the use of each.

Internal erosion is the second largest cause of failure of
earthfill dams worldwide. Damages resulting from internal
erosion can lead to expensive remediation. Typical dam
safety surveillance consists of visual inspections supported
by limited instrumentation. However, internal erosion can be-
come quite advanced before the problem is detected via
these means. Recently, interest has grown regarding the use
of non-intrusive geophysical techniques to facilitate early de-
tection of anomalous seepage, piping, and internal erosion.

To date, the use of geophysical methods to investigate seep-
age in dams has produced mixed results, partly because the
application of these methods is not well-understood and
partly because false positives cannot be tolerated. Although
geophysical anomalies are easily detected, often what these
anomalies represent and their implications are not clear. The
application of geophysical methods to dams is in its early
stages, and adapting geophysical techniques to geotechnical
investigations and dam safety surveillance requires more re-
finement to answer specific engineering questions.

These needs prompted the launch of a collaborative research
project under the auspices of CEATI's Dam Safety Interest
Group (DSIG) to study the current state-of-practice regard-
ing geophysical methods applied to embankment dams. The
objective of this project was to evaluate, adapt, and/or de-
velop some of the most promising geophysical techniques as
investigation and monitoring tools to detect seepage and in-
ternal erosion.

Four techniques were selected for additional research and de-
velopment:

Temperature measurement

Temperature measurement makes use of natural seasonal
temperature variations to locate areas of preferential seep-
age. Temperature in the saturated part of an embankment
dam primarily is governed by the temperature of the water
seeping from the reservoir. However, the air temperature
from above and geothermal heat flow from below also influ-
ence temperature distribution in the dam. Geothermal heat
flow is relatively constant, but air and reservoir temperatures
vary seasonally and create temperature "waves" that pene-
trate the dam. Conductive air temperature variations typi-
cally penetrate about 10 meters below the dam surface along
the crest and downstream slopes. Upstream, reservoir water
exhibits seasonal fluctuations that are influenced by stream
inflows and mixing. Stratification often exists in large reser-
voirs, and variations up to about 20 degrees Celsius (C) can
occur in the upper tens of meters of the reservoir, with little

seasonal fluctuation at depth. Figure 1 shows the effect of
seasonal fluctuations on a vertical temperature profile meas-
ured in a deep reservoir in northern British Columbia.

Detection of concentrated seepage through an embankment
dam generally relies on measuring the attenuating tempera-
ture pulse at a given location as the reservoir water seeps
through the embankment. Temperature fluctuations can be
used to identify higher-permeability zones that could indicate
damage. Zones of high temperature variation indicate an
area of higher seepage flow than areas with a lower temper-
ature variation. For interpretation, it is critical to monitor and
understand the temperature cycles at all depths in the reser-
voir adjacent to the dam.
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The top elevation of these vertical temperature profiles,
measured in the reservoir impounded by a dam in British
Columbia, corresponds with the reservoir level. Seasonal
fluctuations in temperature that are evident in the upper 60
meters of the reservoir facilitate the detection of higher-
permeability zones in the embankment damn.

The temperature within an embankment dam can be meas-
ured at discrete points by using thermistors (such as those
integrated into vibrating wire piezometers) or by profiling the
water column inside standpipe piezometers or existing cas-
ings. Distributed temperature measurements using optical fi-
bers bring the promise of improved spatial coverage and en-
able monitoring with an accuracy of 0.01 to 0.1 C at spacings
of about 1 meter over a continuous fiber of 10 kilometers or
more. Costs of readout units are US$25,000 to US$75,000
(depending on specification requirements).

Data can be interpreted qualitatively or quantitatively. As
part of the DSIG research project, a user-friendly time lag
software package called DamTemp was enhanced. This soft-
ware has the capability to use measured temperatures to
identify and estimate the seepage flows in a zone of potential
damage.

As an extension to the DSIG research work, practical guid-
ance for temperature data measurement and evaluation pro-
cedures have been documented in a field manual.?
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With significant advances in temperature monitoring and in-
terpretation tools over the past two decades, temperature
measurements are rapidly gaining acceptance as a useful
method for monitoring seepage in embankment dams. This
is particularly true in Sweden and other European countries.

Self-potential method

Self-potential (SP) is a passive technique that measures nat-
urally occurring electrical potentials in the ground. This is the
only one of these four geophysical techniques that responds
directly to fluid flow. Water flowing through the pore space of
soil generates electrical current flow. This electrokinetic phe-
nomenon is called streaming potential and gives rise to SP
signals that are of primary interest in dam seepage studies.

Field data acquisition

SP is measured by determining the voltage across a pair of
non-polarizing electrodes using a high-impedance voltmeter.
This inexpensive and deceptively simple data acquisition pro-
cedure requires special care and attention in order to reliably
interpret and correct for sources of electrical noise that can
mask the signal of interest. All noise sources — including time-
varying telluric currents associated with solar and atmos-
pheric activity, stray currents, and the corrosion of buried
metal — must be recognized and measured. These noise
sources can mask the relatively small signals associated with
seepage anomalies. For this reason, telluric measurements
and magnetic surveys should be carried out to assist in inter-
preting the SP data. Typically, SP anomalies on the order of
tens of millivolts are associated with seepage anomalies of
interest, although anomaly amplitudes largely depend on
site-specific conditions.
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Each of these self-potential profiles from a dam in British
Columbia corresponds to potential difference measured be-
tween a given electrode and a base electrode positioned at

the center of the dam crest. There is a strong correlation
between the self-potential data and seasonal reservoir lev-

els.

The objectives of the survey and the nature of site conditions
dictate the choice of SP survey configuration and layout. Dis-
tance between electrodes typically ranges from several me-
ters to tens of meters, depending on the resolution required.
Unlike other geophysical techniques, pre-assembled sets of
SP survey equipment are not commercially available, and
widely accepted data quality-control standards and proce-
dures had not been established for the SP method. As a result
of this research, guidance on obtaining high-quality SP data
in support of dam seepage investigations has been compre-
hensively documented in an SP field data acquisition man-
ual.?

SP data interpretation

Interpretation of SP measurements to infer seepage patterns
and concentrated seepage flows ranges from simple qualita-

tive to more advanced quantitative numerical modeling ap-
proaches.

Zones of preferential flow can be inferred qualitatively using
patterns in the electrical potential distribution. Interpretation
of seepage-related features is aided by taking the difference
between two data sets collected at different pool levels. This
process reduces the influence of non-seepage sources — such
as electrical potential fields associated with buried metal
pipes and concrete rebar — and thus facilitates the identifica-
tion of seepage-related anomalies. Distinct anomalies can be
interpreted using simple geometric source modeling to esti-
mate the location and depths of seepage-induced electrical
current sources. This information can be used in conjunction
with other site information to further delineate the extent and
cause of the seepage, or to help guide more detailed investi-
gations.

The current state-of-the-art in SP data interpretation is ap-
plication of more advanced numerical modeling techniques to
interpret characteristics of the hydraulic regime from the SP
data. A three-dimensional (3D) forward modeling software
package called SP3D was developed as part of the DSIG pro-
ject. This program enables an interpretation of hydraulic
head patterns from the geophysical data using a 3D seepage
model of the dam. This level of data interpretation requires
estimates of the hydraulic conductivity, electrical resistivity,
and cross-coupling coefficient of the embankment materials.

A lack of available data on the electrical resistivity and cross-
coupling coefficient of well-graded soils prompted a labora-
tory study to measure these parameters. A unique apparatus
was developed to perform streaming potential and resistivity
measurements on the same soil specimen to derive the
cross-coupling coefficient. Both unidirectional and cyclic flow
methods were used to perform streaming potential measure-
ments. The cyclic method was shown to be a valid test
method and the most efficient technique for measuring the
streaming potential coupling coefficient in soils.

The influence of soil and fluid properties on the cross-cou-
pling coefficient was investigated for typical embankment
soils. The results show that this coefficient does not vary con-
siderably in saturated soils as compared to other properties
such as electrical resistivity.® This suggests that practitioners
may not need to characterize the cross-coupling coefficient
to the same degree as electrical resistivity for practical SP
field data interpretation.

Practical guidelines for interpreting SP data resulting from
dam seepage investigations have been developed.*

Figure 2 illustrates the temporal var-iations evident in an SP
data set collected using an array of electrodes installed along
the crest of a dam in British Columbia. This monitoring array
was deployed to obtain information about the seasonal SP
time variation within the dam and to assess the long-term
performance of the prototype system. The data shown in Fig-
ure 2 are all referenced to a common base station at the cen-
ter of the dam crest. The SP signals vary with changes in the
seepage flow through the dam as the reservoir level cycles.

Electrical resistivity

The direct current resistivity method has well-established
data acquisition and interpretation techniques for standard
survey configurations. The method uses pairs of electrodes
to inject current into the ground and measure the resulting
electrical potential distribution. Its application to dam seep-
age investigations is two-fold. The method may be used to
monitor spatial and/or temporal variations in electrical resis-
tivity in response to changing soil conditions caused by inter-
nal erosion and anomalous seepage. The method also may
be used to characterize the electrical resistivity of the sub-
surface for the purposes of interpreting SP data.
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Inverse modeling methods are preferred for interpreting an
electrical resistivity distribution from the geophysical data.
The interpretation of electrical resistivity data acquired using
a single line of electrodes along the crest of an embankment
poses a challenge due to the sloping geometry of the dam.
Two-dimensional interpretations may misrepresent the true
resistivity at depth. However, monitoring applications are not
adversely affected as the focus of these investigations is to
detect changes in resistivity with time, which may be linked
to the development of internal erosion in the core of the em-
bankment.

A report is available that provides detailed, practical guidance
on resistivity survey design and equipment, data acquisition,
and data interpretation for embankment dams.®

Embankment and reservoir conditions are dynamic. Fluctua-
tions in pool levels, seasonal temperatures, and total dis-
solved solids all affect the electrical properties of the em-
bankment, particularly its electrical resistivity. Long-term
monitoring affords an increased sensitivity to temporal
changes and enables more effective identification of local
changes that may be linked to the development of internal
erosion. In long-term monitoring applications, a large
amount of data is collected and processed, such that efficient
data handling becomes a special requirement. Case histories
of long-term monitoring measurements in Sweden, using
electrical resistivity, temperature, and SP methods, are avail-
able. These case histories illustrate the significant effect of
seasonal variations on the measured data and provide insight
for the design and installation of permanent monitoring ar-
rays.®

‘msad\‘amwmglmin the foundation at 20m depth

sem b ABO o s e o ees 2 PPy L
=] oorg gy §
;;sew';;_v 0| Bipe w - 3Wg, w%:;

g

[ Chainages 350m —o— Chainags 375m
8- Chainage 450m —s— Chainage 510m

Reasistivity {Ohm-m)

]
%
&

] ®
1 " " et 8 b

10 4 . . -
2001-01-01 2002-01-01 2003-01-01 2004-01-01 2005-01-01 2006-01-01

Figure 3 shows temporal and spatial variations in resistivity
interpreted from data collected using a long-term monitor-
ing array of electrodes installed along the crest of a dam in

Sweden. Values of resistivity at a depth of 20 meters below
the crest have been interpreted from the raw data meas-
ured from the array at four stations along the dam crest.

The lower resistivity and higher variation evident in the pro-
file at location (chainage) 450 meters indicates the pres-

ence of an eroded zone.

Seismic methods

Common seismic techniques include refraction, reflection,
downhole, and cross-hole methods. With all these tech-
niques, the time required for seismic energy to propagate
from its source to a receiver is measured. If the length of the
travel path is known, the velocity of the seismic energy can
be derived. The seismic velocity can be used to garner infor-
mation about soil stiffness and density. In dam seepage ap-
plications, internal erosion can cause low-stress conditions,
which can manifest as zones of low seismic velocity.

Cross-hole seismic tomography has been used to better de-
fine the configuration of sinkholes at WAC Bennett Dam in
northern British Columbia. Results suggested that a through-
dam seismic configuration not requiring drill holes also might
be capable of detecting sinkholes and/or zones of internal
erosion. This procedure makes use of the geometry of the
dam to image conditions beneath the crest by propagating

seismic waves from the upstream to the downstream slope,
or vice versa.

Two types of body waves can propagate through a medium.
Compressional or P-waves relate to changes in the volume of
a medium. Shear or S-waves relate to the distortional
changes of a medium. (Surface waves, such as Rayleigh and
Love waves, exist in an elastic half-space but are less com-
monly exploited for geotechnical purposes.)

Generally, shorter wavelength sources provide better resolu-
tion, thus S-waves are preferred for geotechnical applica-
tions. However, S-waves tend to attenuate more rapidly than
P-waves, and it is more difficult to generate high-energy S-
waves. Seismic vibrator sources (e.g. Vibroseis) have been
shown to generate and propagate S-wave energy across dis-
tances of more than 120 meters in a zoned earthfill dam.

Interpretation of through-dam data can range from simple to
complex. In the common station gather approach, the travel
path is assumed to be a straight line between source and
receiver. The simplicity of this interpretation is at the cost of
resolution, and only the average velocity between the source
and receiver is obtained. For repeat testing or ongoing mon-
itoring, this may be sufficient to detect a change in condition.
If a change is detected, more sophisticated data interpreta-
tion and more comprehensive field testing could be initiated.

The seismic velocities measured from the field testing can be
used to infer density, stress, and saturation conditions.” It is
interesting to note that P-waves should not have been capa-
ble of detecting the sinkholes at WAC Bennett Dam due to
their longer wavelength. However, P-wave testing clearly de-
tected an anomaly, which was interpreted and confirmed as
a zone of lower stress surrounding the sinkholes.

Considerations

Geophysical methods are useful as non-destructive remote
sensing tools that can provide information over large volumes
as compared to point measurements. However, the anoma-
lies of interest that are associated with internal erosion in
embankment dams often are very small. The effectiveness of
geophysical techniques to detect changes in seepage condi-
tions is improved through repeating surveys or adopting a
long-term monitoring approach. In addition, application of
more than one geophysical technique will provide added con-
fidence in the interpretation and detection of anomalous fea-
tures.

The CEATI study showed that complex inter-relationships ex-
ist between various parameters such as water content, po-
rosity, total dissolved solids, mineralogy, temperature, elec-
trical resistivity, coupling coefficient, and SP.% Not recogniz-
ing some of the fundamental relationships and carrying out a
one-time survey without supporting information could lead to
misleading and often disappointing results.

Geophysical techniques applied to the detection of seepage
and internal erosion in embankment dams are at various
stages of development. Temperature appears to be one of
the most-developed and best-understood techniques. With
the recent advances in improved accuracy and resolution in
measuring temperatures along fiber optic cables, there are
exciting possibilities.

For dam safety applications, SP and resistivity methods gen-
erally appear to hold more promise than seismic methods as
non-intrusive techniques applied at the surface of a dam.
However, in specific settings, cross-hole seismic techniques
could prove indispensable.

Although the understanding of the SP and resistivity methods
as applied to embankment dams has come a long way in re-
cent years, more research is required before these tech-
niques can enter into standard practice and be applied with
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confidence on a routine basis. It is imperative that the dam
owner and practicing engineer recognize the limitations and
the care required in planning, executing, and interpreting the
results. Geophysical data interpretation is non-unique and
should be constrained by incorporating all available site in-
formation and integrating the interpretation of complemen-
tary data sets. Thus, strong cooperation between the geo-
physicist and engineer is essential to improve the interpreta-
tion and usefulness of the results.
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CEATI's geophysical methods research

In 1999, a group of dam owners, engineers, and geophysicist
from Canada, the U.S., and Europe met to evaluate the state
of practice and identify research needs in the use of geophys-
ical methods. Participants in the "Internal Diagnostics for Em-
bankment Dams" workshop identified temperature, self-po-
tential (SP), resistivity, and seismic techniques as having the
greatest potential for identifying anomalous seepage and de-
teriorating conditions within embankment dams. This lead to
initiation of the CEATI Dam Safety Interest Group (DSIG) re-
search project, "Investigation of Geophysical Methods for As-
sessing Seepage and Internal Erosion in Embankment
Dams." The project was sponsored by BC Hydro, Elforsk AB,
Great Lakes Power Ltd., Hydro-Quebec, Manitoba Hydro, New
Brunswick Power Generation Corp., New York Power Author-
ity, Ontario Power Generation, and the U.S. Department of
the Interior's Bureau of Reclamation.

Results of the research project are documented in nine
reports.

Two computer programs also were developed for in-
terpreting temperature and SP data.

For additional information about the CEATI Dam Safety In-
terest Group, participation in the group, or obtaining the ge-
ophysics reports and software, contact Chris Hayes, (1) 514-
866-5370; E-mail: chris@ceatech.ca.

Ken Lum, a principal engineer at BC Hydro, is project man-
ager for CEATI's research project. Megan Sheffer, a senior
engineer at BC Hydro, is a principal investigator in the study.

This article has been evaluated and edited in accordance with
reviews conducted by two or more professionals who have
relevant expertise. These peer reviewers judge manuscripts
for technical accuracy, usefulness, and overall importance
within the hydroelectric industry.

(Hydro Review, Vol. 29, Issue 2, March 2010,
http://www.hydroworld.com/articles/hr/print/volume-29/is-
sue-2/articles/dam-safety-review.html)
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The first article of this series, | think, was very welcomed by
geotechnical community. Thus, | have prepared the 2nd ar-
ticle more willingly. Due to my increased attention, | have
read more papers to broaden the topics, however, | have en-
countered so many not-good papers in the journals that |
really like. I decided not to share these papers and negative
comments. 20 papers are presented below.

Squeglia, N., Stacul, S., Abed, A. A., Benz, T., & Leoni, M.
(2018). m-PISE: A novel numerical procedure for pile instal-
lation and soil extraction. Application to the case of Leanin
Tower of Pisa. Computers and Geotechnics, 102, 206-215.

o

TN

Fig. 8. Micropiles modelling: (a) Used FE cluster; (b) Micro-
piles location; (c) Gauss points activated for the micropiles;
(d) Applied volumetric strain

fa)

The leaning tower of Pisa. Maybe one of the most analyzed
case history. This paper deals with a unique approach devel-
oped specifically for Pisa Tower, but may be applied for other
large deformation problems. For a case like Pisa Tower, you
have around 3m deformation. So, imagine that, your con-
struction starts at 1173 (so does your FE model) and you
model micropiles at 1995. Where do you put your micropiles
at the initial configuration? You have to mesh, and you have
to mesh undeformed shape of the ground. Lets say you have
performed an analysis and found the meshes that your mi-
cropile passes through after 3m deformation. But, what if de-
formations are not homogenous? So, the developed m-PISE
method uses Gauss points in the FEM to overcome this issue.
Instead of defining a micropile or extraction tube in unde-
formed shape, they choose the Gauss points at the location
of micropile in deformed shape and they introduce their mi-
cropile to those points. This is such a painful process, but
they overcome these issues very well.

Wang, A., Zhang, D., & Deng, Y. (2018). Lateral response of

single piles in cement-improved soil: numerical and theoret-

ical investigation. Computers and Geotechnics, 102, 164-

178.

To improve lateral resistance of prestressed concrete pipe
piles, these precast piles are inserted directly into freshly
constructed Deep Cement Mix (DCM) columns. Authors in-
vestigate this behavior with field and numerical analyses re-
sults. To summarize their results: -Do not use elastic con-
crete model, use Concrete Damage Plasticity (CDP) model, or
else your concrete will not crack and will behave stiffer than
it is. -Lateral capacity of DCM improved pile will be 40%
higher than unimproved pile. Also, 20% less bending moment
and 20-30% increase in lateral soil resistance. Lastly, they
combine APl 2007 and Zhang 2001 p-y methods to describe
p-y of DCM improved pile response. Actually, the combined
APl-Zhang p-y method matches really well with their numer-
ical analyses.

Lateral load (kN)
0 40 80 120 160 200

15

30

—O— Pile with improved soil
45 F reinforcement

—2— Pile without improved soil
60 reinforcement

Pile-head deflection (mm)

W
A2 e

75

Behnia, M., Shahraki, A. R., & Moradian, Z. (2018). Selecting

Equivalent Strength for Intact Rocks in Heterogeneous Rock

Masses. Geotechnical and Geological Engineering, 36(4),
1975-1989.

Determining UCS of heterogenous rocks is not easy. Authors
describe two methods in the literature: Marions & Hoek's
2001 method and Laubscher 1977 method. They compared
the results of their laboratory tests and PFC of Itasca anal-
yses. Results show that Laubscher method gives reasonable
estimates of the average UCS of heterogenous rocks. Of
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course, there are some issues with their models. For exam-
ple, simplification of ratio of weak/stronger volume is not
easy and effect of orientation and location of weak parts are
not studied. In fact, their model assumes weak zone is
horizontal.
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Xu, S. Y., Kannangara, K. P. M., & Taciroglu, E. (2018). Anal-
ysis of the stress distribution across a retaining wall backfill.
Computers and Geotechnics, 103, 13-25.

This is a tough one. They built the new dice method on their
previous articles that develop log-spiral-Rankine (LSR)
method. Dice method is basically a meshing process for the
log-spiral method, meshes called dices. They also present
their flow chart for a full implementation of the process. So,
if you write the code, please share it. Because their compar-
ison with FEM results are very promising.

Nguyen, B. P., Yun, D. H., & Kim, Y. T. (2018). An equivalent
plane strain model of PVD-improved soft deposit. Computers
and Geotechnics, 103, 32-42.

Authors have developed a 2D plain strain modeling technique
for PVDs including smear effect and well resistance. Their for-
mulas are quite simple and similar to previous formulas used
for PVDs and stone columns. They have compared their re-
sults with two case histories and proposed approach yields
better results than others. Due to its simplicity, application
to practical projects is very easy. There are some problems
with matching excess pore pressures, but authors' explana-
tion that clogged piezometers show a residual pore pressure
makes sense due to constant residual excess pore pressure.
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Dong, Y. P., Burd, H. J., & Houlsby, G. T. (2018). Finite ele-
ment parametric study of the performance of a deep excava-
tion. Soils and Foundations.

| have read Dong's PhD thesis with great interest when it was
published, it was very informative and well written. | also
enjoyed authors' 2016 Geotechnique paper. However, this
paper is only based on the parametric analyses of a deep
excavation. As authors state in the paper, there are many
other papers that deal with the same parameters, and their
results do not contradict with authors' results. Parameters
are operational stiffness of the retaining wall (Eopera-
tion/Eassumed), thermal effects and shrinkage, interface ef-
fects, construction joints in diaphragm wall, stiffness and
strength of soil (1). | should be fair, | would just read the
paper and move on, if | didn't recognize the names. But with
great names, ‘comes greater responsibility."

Xu, L., Wong, K. K., Fabbri, A., Champiré, F., & Branque, D.
(2018). Loading-unloading shear behavior of rammed earth
upon varying clay content and relative humidity conditions.
Soils and Foundations.
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This paper investigates the effect of two parameters on the
strength and stiffness of the soil mix: Relative humidity and
clay content. Increasing RH, decreases matric suction, thus
decreases stiffness and strength. Increasing clay content in-
creases the strength, however, increase in strength due to
clay is lower at higher RH. Authors explain this very well:
Clay binds the sand particles and increases the strength,
however, for a significant increase in strength, these binds
should also have significant strength. But with higher RH we
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know that suction decreases and thus strength decreases.
So, clay binds are less strong in higher RH, therefore, in-
creasing clay content does not do much for higher RHs. There
is | think one problem: Authors assumed same optimum
moisture content for all clay contents. | don't have the data,
but this should not be true and may affect the results. If | get
an explanation from the authors, | will edit the post. Also, |
will not open an another chapter, but there is another paper
by Umaharathi et. al.

Garcia, F. E., & Bray, J. D. (2018). Distinct element simula-
tions of earthquake fault rupture through materials of varyin
density. Soils and Foundations.

Dense Medium-Dense

Garcia and Bray performed DEM analyses to simulate fault
rupture through dense, medium dense and loose soils. Their
results match with site observations. Loose soils do not allow
a distinct rupture, but instead it spreads the effect. But
denser soils show a clear rupture line. They also emphasize
the advantages of DEM over other numerical methods for
fault mechanisms.

Lim, A., & Ou, C. Y. (2018). Performance and Three-Dimen-
sional Analyses of a Wide Excavation in Soft Soil with Strut-
Free  Retaining  System. International  Journal  of
Geomechanics, 18(9), 05018007.

| have a special interest for Ou's works after reading his ex-
cellent book "Deep Excavation." In this study, they introduce
a brave excavation design in Taiwan. 9.2m deep excavation
in a soil where SPTs are still around 10 at 30m depth is sup-
ported by diaphragm wall with buttress walls and partial floor
slabs. Maximum lateral displacement is cantilever shaped
0.55% * H, which is higher than most of the limits. No infor-
mation on the neighboring buildings, however, 27mm vertical
displacement outside the excavation is observed. Also, toe of

the wall is shifted to excavation by 50% of the maximum
deflection, which proves the need of jet grout or DSM support
for passive resistance. They also performed 3D FEM sensitiv-
ity analyses of each component. Their strut-free BW and par-
tial floor system reduced the displacements from the cantile-
ver case by 82.5%. Also, buttress wall length adopted in the
design was 4.8m, however, if the BW length is increased to
excavation depth, wall deflections would be reduced by 30%,
which would lower the displacements to below 0.4%*H. Very
nice paper, | always envy the bold designs.

Width of slabs  1FL-partial floor slabs z
=13.5m

>

BIFL-partial
2llm  floor slab

Inner buttress wall
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Inner buttress wall
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Xu, X., Wang, X., Cai, C. & Yao, W. (2018). Improved Calcu-
lation Method of Super-Long Pile in Deep Soft Soil Area.
International Journal of Geomechanics, 18(10), 04018117.
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Authors have improved traditional hyperbolic model by Dun-
can & Chang 1970 to account for softening of skin friction in
upper parts of very long piles. They calculate a limit settle-
ment based on a limit strength of pile skin friction. Below the
limit settlement same hyperbolic model is used that proposed
by Duncan & Chang. When the settlement exceeds this limit
settlement (and as we know, settlements are higher at the
upper parts of the pile, thus this softening behavior is more
important for upper parts) the skin friction of the pile softens.
Comparison with field tests yields very close results.

Wu, S., Xiong, L., & Zhang, S. (2018). Strength Reduction
Method for Slope Stability Analysis Based on a Dual Factoring
Strategy. International Journal of Geomechanics, 18(10),
04018123.

Authors have presented a nice review of Dual Factoring Strat-
egy which is a variation of traditional strength reduction
method. Unlike traditional SRM, this method uses different
reduction factors for ¢ and tan(d). They show that current
DFS methods are still conservative for low c values that cause
surface failures, but agree well with deep seated failures.
However, it should be stated that comparisons are performed
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with LEM and associated case. We know that from Tschuch-
nigg et. al. (2015) that dilatancy angle greatly affects both
location of the failure surface and factor of safety. Still, this
paper paves the way for Dual Factoring Strategy. Anyone
who deals with landslides probably feel that equal reduction
of two different parameters is just mathematically easy, but
| don't think this is practically valid. For example, small
drained cohesions dissipate faster than friction angles.
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Baziar, M.H., Rafiee, F., Lee, C. J. & Azizkandi, A. S. (2018).
Effect of Superstructure on the Dynamic Response of Non-
connected Piled Raft Foundation Using Centrifuge Modeling.
International Journal of Geomechanics, 18(10), 04018126.

Baziar et. al. compared the different superstructure types for
disconnected pile foundations using centrifuge tests under
seismic conditions. They showed that effect of superstructure
is not significant for disconnected pile foundations. Also,
cushion layer decreased the horizontal deformations as much
as connected traditional piled raft foundations without signif-
icant bending moments due to earthquake loading.

Kirkwood, P., & Dashti, S. (2018). Considerations for the Mit-

igation of Earthquake-Induced Soil Liquefaction in Urban En-
vironments. Journal of Geotechnical and Geoenvironmental
Engineering, 144(10), 04018069.
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Kirkwood and Dashti have published two papers in JGGE.
Both of them centrifuge tests. So, if you have a centrifuge,
go ahead. Their first paper deals with the effects of wick
drains to mitigate liquefaction and interaction with neighbor-
ing unsupported buildings. They emphasize the importance
of consideration of neighboring buildings in urban environ-
ments since results may be devastating. (See the image.)

Badanagki, M., Dashti, S., & Kirkwood, P. (2018). Influence
of Dense Granular Columns on the Performance of Level and
Gently Sloping Liquefiable Sites. Journal of Geotechnical and
Geoenvironmental Engineering, 144(9), 04018065.
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Authors have presented 3 centrifuge tests that consider area
ratio of 0, 10 and 20%. They also covers one of the 10% area
ratio granular columns with latex to simulate only shear re-
inforcement. They have concluded that effect of shear rein-
forcement is very low comparing to drainage. Due to model
conditions, they couldn't simulate the increase in soil density
due to installation.

Note: Dashti and others from Colorado Boulder have pre-
sented very similar paper to their wick drain paper presented
above. In the same issue. So, in JGGE's last two issues,
Dashti has three papers. | will not include the third one here.

Mayne, P. W., & Ouyang, Z. (2018). Effective Stress Strength

Parameters of Clays from DMT. Geotechnical Testing Journal,
41(5).
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Authors have converted Norwegian Institute of Technology
method to predict effective friction angle usign CPTu to DMT.
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They have defined two parameters Bq and Q based on the
results of DMT. Formula and comparison of the formula with
their database are presented in the graph. Keep in mind, in
case of a DMT data.

Gu, X., & Yang, S. (2018). Why the OCR may reduce the
small strain shear stiffness of granular materials?. Acta
Geotechnica, 1-6.
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Authors, in their short paper, have used DEM to reproduce
the laboratory tests that observe decreasing GO with increas-
ing OCR. During unloading, observed GO is less than loading
for most sands. Authors have presented their results using
nGO which is GO during loading divided by GO during unload-
ing. Also, they observed that, poisson ratio decreases with
increasing confining pressure instead of constant poisson ra-
tio. They presented their result in a curve with presented la-
boratory test results in literature.

Van der Linden, T. I., De Lange, D. A., & Korff, M. (2018).
Cone penetration testing in thinly inter-layered soils. Pro-

ceedings of the Institution of Civil Engineers-Geotechnical
Engineering, 171(3), 215-231.

Authors have presented model experiments on CPT measure-
ments for thin interlayers effects. One result that | have en-
joyed is the increase of cone resistance before the sand lay-
ers. The reason behind this can be seen in the image. Cone,
as expected, drags the thin layers with it. They also com-
pared Dutch method and Vreugdenhil methods. They state
that resistance of each layers, layer thickness and number of
layers are effective in the correction. For thicker layers, cor-
rections are smaller than 1.5 is found, but for thinner layers
corrections increase significantly.
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Lavasan, A. A., Zhao, C., & Schanz, T. (2018). Adaptive con-
stitutive soil modeling concept in mechanized tunneling sim-
ulation. International Journal of Geomechanics, 18(9),
04018114.
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Lavasan et. al. presented an adaptive modeling technique for
tuneling simulations. They propose that as TBM advances, we
can change a cuboid with 5D side length (2D+D+2D is the
best solution as given in the paper. D is the tunnel diameter.)
material property from MC to HSs, instead of modeling with
HSs the entire model. Time saving strategy works well for
given studies. However, while selecting the E, authors have
chosen depth dependent MC model from 35 to 100 MPa, but
constant E50=35 MPa for HSs. These models do not repre-
sent the same soil conditions. But, the technique is very ef-
fective. Authors state that axial force of the linings are
strongly affected by soil model, but shear and bending are
not. Also, they evaluate uncertainties too. Assuming 10%
COV for MC model parameters and 20% COV for GO and
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threshold shear strain, they conclude that, MC model does
not sufficiently model the behavior and adaptive modeling
technique can decrease the COV of the results while keeping
the results close to HSs model.

Takahashi, H., Morikawa, Y., Fujii, N., & Kitazume, M. (2018).
Thirty-seven-year investigation of quicklime-treated soil pro-
duced by deep mixing method. Proceedings of the Institution
of Civil Engineers-Ground Improvement, 1-13.
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Figure 16. Deformation modulus and UCS

Researchers have presented their results on the 37 year long
case study on deep soil mixing with quicklime. Shortly, their
observations show that UCS remains same, but deformation
modulus decreases significantly. Also, deterioration depth
measured with needle penetration test (penetrometer?) and
it is also increasing with time. After 37 years, mean was
28mm.

Li, Z., Soga, K., & Kechavarzi, C. (2018). Distributed fibre

optic sensing of a deep excavation adjacent to pre-existing
tunnels. Géotechnique Letters, 1-7.

Authors have compared distributed fibre optic sensing with
inclinometers in London Clay in a real case history. Their re-
sults are quite similar with comparison to inclinometers.

(Berk Demir, July 25, 2018,
https://www.linkedin.com/pulse/monthly-review-geotech-
nical-journals-july-august-berk-demir-1e/?published=t)
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SOCIETY FOR EARTHQUAKE
AND CIVIL ENGINEERING DYNAMICS

Seismic classification of buildings and tax
breaks: The 2017 Italian guidelines, London

The need for urgent and systematic actions to reduce the
seismic risk of the Italian building stock is evident from the
fact that even relatively small earthquakes are able to induce
significant damage. This highlights the extremely high vul-
nerability of Italian constructions, most of which are ancient
stone or masonry structures, or have been erected in the ab-
sence of proper seismic provisions.

In order to significantly improve the scenario, huge financial
resources are required. Hence, since funds to investment are
limited, an evaluation of the seismic risk of Italian buildings
is of paramount importance in order to quantify the required
resources, to plan investments and to define prioritization
strategies for the seismic risk mitigation.

In 2013 the Ministry of Infrastructures formed a work group,
headed by ISI, (the Italian Society of Earthquake Engineer-
ing), with the task of defining a method for the Seismic Clas-
sification of Buildings. In 2014 the work group submitted to
the Italian Minister a draft of the guidelines for a new seismic
performance classification framework based on expected an-
nual losses (EAL) which was the basis for the Seismic Risk
Classification introduced in Italy in February 2017.

The Classification has a structure similar to the Energy Per-
formance Classification of Buildings and allows to rank the
buildings in 7 classes (from A to G). To stimulate the adoption
of risk mitigation measures, together with the Seismic Clas-
sification, the Italian government has introduced an interest-
ing tax deduction scheme where the amount of deductible
costs is based on the level of seismic risk reduction achieved
through retrofitting works. The seminar will illustrate both the
Italian Seismic Classification of Buildings approach, and the
tax deduction scheme that accompanies it.

The need for urgent and systematic actions to reduce the
seismic risk of the Italian building stock is evident from the
fact that even relatively small earthquakes are able to induce
significant damage. This highlights the extremely high vul-
nerability of Italian constructions, most of which are ancient
stone or masonry structures, or have been erected in the ab-
sence of proper seismic provisions.

In order to significantly improve the scenario, huge financial
resources are required. Hence, since funds to investment are

limited, an evaluation of the seismic risk of Italian buildings
is of paramount importance in order to quantify the required
resources, to plan investments and to define prioritization
strategies for the seismic risk mitigation.

In 2013 the Ministry of Infrastructures formed a work group,
headed by ISI, (the Italian Society of Earthquake Engineer-
ing), with the task of defining a method for the Seismic Clas-
sification of Buildings. In 2014 the work group submitted to
the ltalian Minister a draft of the guidelines for a new seismic
performance classification framework based on expected an-
nual losses (EAL) which was the basis for the Seismic Risk
Classification introduced in Italy in February 2017.

The Classification has a structure similar to the Energy Per-
formance Classification of Buildings and allows to rank the
buildings in 7 classes (from A to G). To stimulate the adoption
of risk mitigation measures, together with the Seismic Clas-
sification, the Italian government has introduced an interest-
ing tax deduction scheme where the amount of deductible
costs is based on the level of seismic risk reduction achieved
through retrofitting works. The seminar will illustrate both the
Italian Seismic Classification of Buildings approach, and the
tax deduction scheme that accompanies it.

Speakers
Paolo Riva

University of Bergamo & ltalian Society of Earthquake Engi-
neering

Paolo Riva is a Professor of Structural Engineering at the De-
partment of Engineering and Applied Sciences of the Univer-
sity of Bergamo, where, from 2009 to 2015 he served as
Dean of Engineering. Amongst other courses, Riva teaches
Seismic Design of RC and precast concrete structures. This
subject is related to his research interests, which include non-
linear analysis of RC structures, seismic behaviour of RC
structures with particular emphasis on the behaviour of
structural walls and of precast concrete elements, and seis-
mic retrofitting of existing structures. In these and other top-
ics, Prof. Riva has authored and co-authored more than 250
papers in International journals and conference proceedings.

During his career, Riva coordinated and collaborated in sev-
eral national and international research and design projects.
Currently, since March 2016 he is a Member of CEN-TC229
‘Precast Concrete Products’ and Liaison of CEN TC229 to CEN
TC250-SC8 ‘Eurocode 8: Earthquake resistance design of
structures’. Since March 2017 he is Convenor of TG ‘Cladding
and Infill Panels’ of CEN TC250-SC8.

In addition, Riva serves as Vice-President of ISI which is the
Italian Society of Earthquake Engineering (ISl - Ingegneria
Sismica Italiana). This role allowed him to be involved in the
process for the definition of the Italian guidelines for the seis-
mic classification of buildings that have been issued in Feb-
ruary 2017.

Lecture / Watch online, London, 26 September 2018, 18:00
- 20:00

https://www.ice.org.uk/events?etypes=15
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Danish Technical University
Department of Civil Engineering

And Tnv ouvadeApo kal péAog Tng EEEEMM BapBdpa Zavvia
AaBape To Napakdatw nA.un.:

The Section for Geotechnics and Geology in the Department
of Civil Engineering (DTU ByqQ) invites applications for an As-
sistant/Associate Professor in Geotechnical Engineering.

http://www.dtu.dk/english/About/JOB-and-CAREER/vacant-
positions/job?id=1960b82b-4e7a-4567-a171-bb4fd156d190

I would be grateful if you could forward this announcement
to any good eligible candidate, who would be interested in
working with us at DTU.

Kind regards,

Varvara Zania
Associate Professor
DTU Civil Engineering

Technical University of Denmark
Department of Civil Engineering
Nordvej

Building 119, Room 163

2800 Kgs. Lyngby

Direct +45 45255092

vaza@byqg.dtu.dk
http://www.geotechnics.byqg.dtu.dk/

=
—
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Assistant or Associate Professor in Geotechnics

The Department of Civil Engineering (DTU Civil Engineering)
invites applications for an Assistant/Associate Professor posi-
tion in the Section for Geotechnics and Geology.

DTU Civil Engineering is composed of six sections with the
Section for Geotechnics and Geology focusing on geotech-
nical engineering and geology including infrastructure design
and development of geological energy resources and raw ma-
terials.

We seek an established researcher within the broad field of
geotechnics having a proven publication record and experi-
ence in collaboration with the industry.

The assistant or associate professorship is a permanent en-
try-level faculty position.

Research will be performed in the field of geotechnics

The section for Geotechnics and Geology is engaged in re-
search for infrastructure projects in Denmark and Greenland,
SO upcoming projects can address various topics of engineer-
ing design in soils and rocks such as foundation, embank-
ments, and permafrost related problems.

Responsibilities and tasks

The Department is looking for a flexible and enthusiastic can-
didate, who will take part in developing a soil mechanics re-
search platform for collaboration with civil- and petroleum
engineers, geologists and geophysicists. In particular, it is
expected that the successful candidate will be able to con-
tribute to one or more of the following fields:

e Soil mechanics
® Rock mechanics
e Geotechnical engineering

Dissemination of research results is expected through scien-
tific publications, interdisciplinary collaborative projects at
national and international level, and services to public admin-
istrations and the industry.

Furthermore, the candidate is expected to seek and achieve
external funding.

Educational responsibilities include among other things class-
room teaching/lecturing at both Lyngby and Ballerup Campus
as well as supervision of individual or group projects, and
supervision of M.Sc. students, PhD students, and postdocs.

The educational responsibilities will to the extent possible be
related to the research focus area, however flexibility is re-
quired and it is expected that the candidate will be able to
cover and contribute to a wide spectrum of topics within basic
geotechnics on both bachelor and master level.

Please note that the expected teaching on undergraduate
level is primarily to be in Danish and on postgraduate level
(M.Sc. or PhD) it is required to be in English. For international
candidates, DTU offers Danish language courses for the pur-
pose of being able to teach in Danish within the first 2-3
years.

The position is based at Lyngby Campus with many teaching
duties at Ballerup Campus as well as short teaching duties at
Sisimiut Campus.

Administrative duties include academic assessment work on
all levels.

The candidate is expected to operate within an interdiscipli-
nary research team as well as actively collaborate with other
research groups at DTU, e.g. environmental engineering,
structural engineering or building energy.

THURSDAY 16 AUG 18
Apply for this job

Apply no later than 26 September 2018
Apply for the job at DTU Civil Eng by completing the follow-
ing form.

https://ssll.peoplexs.com/Peoplexs22/Candidates-
PortalNolLoqgin/ApplicationForm.cfm?Por-
tallD=946&VacaturelD=1000215&Cus-
tomerCode=DTU1
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Ma TiIg NaAaIdTEPEG KATAXWPNOEIG NEPIOTOTEPEG NMANPOPOPI-EG
Mnopouv va avalntnBolv ota nponyoUleva TeUXN TOU «Me-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOCENIDEG.

CRETE 2018 6th International Conference on Industrial &
Hazardous Waste Management, 4-7 September 2018, Cha-
nia, Crete, Greece, www.hwm-conferences.tuc.gr

Hydropower Development 2018, 5 - 6 September 2018, Zur-
ich, Switzerland, www.wplgroup.com/aci/event/hydropower-
development-europe

EUCEET 2018 - 4th International Conference on Civil Engi-
neering Education: Challenges for the Third Millennium, 5-8
September 2018, Barcelona, Spain, http://con-
gress.cimne.com/EUCEET2018/frontal/default.asp

SAHC 2018 11th International Conference on Structural
Analysis of Historical Constructions "An interdisciplinary ap-
proach", 11-13  September 2018, Cusco, Per(
http://sahc2018.com

26th European Young Geotechnical Engineers Conference, 11
- 14 September 2018, Reinischkogel, Austria,
www.tugraz.at/en/institutes/ibg/events/eygec

11th International Conference on Geosynthetics (111CG), 16
- 20 Sep 2018, Seoul, South Korea, www.11icg-seoul.org

CHALK 2018 Engineering in Chalk 2018, 17-18 September
2018, London, U.K., www.chalk2018.0org

International Conference on Geotechnical Engineering and
Architecture URBAN PLANNING BELOW THE GROUND LEVEL:
ARCHITECTURE AND GEOTECHNICS, 19-21 September
2018, Saint Petersburg, Russia, http://tc207ssi.org

International Symposium on Energy Geotechnics SEG - 2018,
25-28 September 2018, Lausanne, Switzerland

https://seg2018.epfl.ch

18t International Conference TMM_CH Transdisciplinary Mul-
tispectral Modelling and Cooperation for the Preservation of
Cultural Heritage, 10-13 October, Athens, Greece,
www.tmm-ch2018.com

HYDRO 2018 - Progress through Partnerships, 15-17 October
2018, Gdansk, Poland, www.hydropower-dams.com/hydro-
2018.php?c_id=88

GEC - Global Engineering Congress Turning Knowledge into
Action, 22 - 26 October 2018, London, United Kingdom,
www.ice.org.uk/events/global-engineering-congress

ISEV 2018 CHANGSHA The 8th International Symposium
on Environmental Vibration and Transportation Geodynamics
& the 2nd Young Transportation Geotechnics Engineers Meet-
ing, October 26-28, 2018, Changsha, China,
www.isev2018.cn

8th International Congress on Environmental Geotechnics
"Towards a Sustainable Geoenvironment”, 28 October to 01
November 2018, Hangzhou, China, www.iceg2018.0org

ARMS10 - 10th Asian Rock Mechanics Symposium, ISRM Re-
gional Symposium, 29 October - 3 November 2018, Singa-
pore, www.arms10.0rg

UNSAT Oran 2018 4eme Colloque International Sols Non Sa-
turés & Construction Durable, 30-31 October 2018, Oran, Al-
geria, www.unsat-dz.org

Energy and Geotechnics The First Vietham Symposium on
Advances in Offshore Engineering, 1-3 November 2018, Ha-
noi, Vietnam, https://vsoe2018.sciencesconf.org

ACUUS 2018 16th World Conference of Associated Research
Centers for the Urban Underground Space “Integrated Un-
derground Solutions for Compact Metropolitan Cities”, 5 — 7
November 2018, Hong Kong, China, www.acuus2018.hk

ISRBT2018 International Seminar on Roads, Bridges and
Tunnels - Challenges and Innovation, 9-15 November 2018,
Thessaloniki, Greece, http://isrbt.civil.auth.gr

International Symposium Rock Slope Stability 2018, 13-15
November, 2018, Chambéty, France, www.c2rop.fr/sympo-
sium-rss-2018

GeoMEast 2018 International Congress and Exhibition:
Sustainable Civil Infrastructures, 24 - 28 November
2018, Cairo, Egypt, www.geomeast.org

AR AUSROCK The Fourth Australasian Ground Control in Min-
ing Conference, 28—-30 November 2018, Sydney, Australia,
http://ausrock.ausimm.com

Second JTC1 Workshop on Triggering and Propagation of
Rapid Flow-Like Landslides, 03-05 December 2018, Hong
Kong, Email: ceclarence@ust.hk

13th Australia New Zealand Conference on Geomechanics
2019, 01 + 03-04-2019, Perth, Australia, http://geomechan-
ics2019.com.au

AFRICA 2019 Water Storage and Hydropower Development
for Africa, 2-4 April 2019, Windhoek, Namibia, www.hydro-
power-dams.com/pdfs/africal9.pdf

IICTG 2019 2nd International Intelligent Construction Tech-
nologies Group Conference “Innovate for Growth, Collaborate
for Win-Win”, 23-04-2019 - 25-04-2019, Beijing, China,
www.iictg.org/2019-conference

WTC2019 Tunnels and Underground Cities: Engineering and
Innovation meet Archaeology, Architecture and Art
and ITA - AITES General Assembly and World Tunnel Con-
gress, 3-9 May 2019, Naples, Italy, www.wtc2019.com

2019 Rock Dynamics Summit in Okinawa, 7-11 May 2019,
Okinawa, Japan, www.2019rds.org

o3

15-17 May 2019
Eugenides Foundation, Athens, Greece

ww.jisdm?20 19 survey.ntua.gr

The 4" Joint International Symposium on Deformation
Monitoring (JISDM) will be held in Athens, Greece from
15 to 17 May, 2019.
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JISDM carries the 40 year tradition of the FIG and IAG joint
symposia in the field of deformation monitoring and more re-
cently the active sponsorship of ISPRS. The symposium aims
to connect research in deformation measurement / tech-
niques, analysis and interpretation with advanced practice.
Bringing together leading experts from the academia, the in-
dustry and representatives from public authorities along with
promising young scientists, the symposium is an excellent
forum for scientific discussion and interaction.

Main Topics

The symposium welcomes contributions in all aspects of de-
formation monitoring in geodesy and geomatics, including
but not limited to:

METHODS

Static and dynamic modeling of deformations, QC/QA and op-
timization techniques in deformation analysis, Photogram-
metric and computer vision methods, Point cloud based spa-
tio-temporal monitoring, Artificial intelligence and aug-
mented reality for deformation monitoring, Innovative algo-
rithms and data processing techniques.

SENSORS

Optical systems and total stations, GNSS-based monitoring,
Laser scanning and LiDAR systems, Camera-based monitor-
ing, Ground and spaceborne radar, Fiber-optics and geotech-
nical sensors.

INTEGRATION AND AUTOMATION

Sensor fusion, Geo-sensor networks, UAV and miniaturized
sensors for change detection and SHM, New and low-cost
sensors for deformation monitoring, Web-based smart sens-
ing and monitoring solutions.

APPLICATIONS

Local and regional geodynamics, Deformation monitoring for
construction engineering, Structural health monitoring, Vi-
bration monitoring and dynamics, Big and tall structures
monitoring, Monitoring of cultural heritage, Monitoring of
geohazards, Ground settlements and landslides, Bridge and
tunnel applications, Dam and mining applications, Metrology
and industrial applications.

EDUCATION AND POLICIES

Educational aspects in deformation monitoring, Safety,
health and environmental issues, Project management for
deformation monitoring, Standardization and data exchange
policies, Economic and social implications of deformation
monitoring works.

Contact

ARTION Conferences & Events

Official Conference Organizer - PCO for the 4th Joint Interna-
tional Symposium on Deformation Monitoring (JISDM 2019)
E. info@jisdm2019.survey.ntua.gr

T. 2310257819 (Congress Line), 2310272275

W. http://jisdm2019.survey.ntua.gr

o3 D

Underground Construction Prague 2019, June 3-5, 2019,
Prague, Czech Republic, www.ucprague.com
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VIl ICEGE ROMA 2019 - International Conference on
Earthquake Geotechnical Engineering, 17 - 20 June 2019,

Rome, Italy, www.7icege.com

ICONHIC2019 - 2nd International Conference on Natural
Hazards and Infrastructure, 23-26 June 2019, Chania, Crete
Island, Greece, https://iconhic.com/2019/conference

IS-GLASGOW 2019 - 7th International Symposium on Defor-
mation Characteristics of Geomaterials, 26 - 28 June 2019,
Glasgow, Scotland, UK, https://is-glasgow2019.0rg.uk

cmn 2019 -Congress on Numerical Methods in Engineering,
July 1 - 3, 2019, Guimaraes, Portugal, www.cmn2019.pt

The 17th European Conference on Soil Mechanics and Ge-
otechnical Engineering, 1%t - 6" September 2019, Reykjavik
Iceland, www.ecsmge-2019.com

3rd International Conference “Challenges in Geotechnical En-
gineering” CGE-2019, 10-09-2019 - 13-09-2019, Zielona
Gora, Poland, www.cgeconf.com

14th ISRM International Congress, 13-18 September 2019,
Iguassu Falls, Brazil, www.isrm2019.com

3rd ICTITG International Conference on Information Technol-
ogy in Geo-Engineering, Sep. 29-02 Oct., 2019, Guimaraes,
Portugal, www.3rd-icitg2019.civil.uminho.pt

11™ ICOLD European Club Symposium, 2 - 4 October 2019,
Chania Crete — Greece, www.eurcold2019.com

4° MaveAAnVvio Zuvedpio AVTICEIOUIKNG MNxavikng Kar Texvi-
KNG ZeiopoAoyiag 20 Xpovia Merd..., ABriva, 4-6 OkTwppiou,
2019, www.eltam.org

o3 O

XVI11 African Regional Conference on
Soil Mechanics and Geotechnical Engineering
07-10 October 2019, Cape Town, South Africa

The South African Institution of Civil Engineering cordially in-
vites all our colleagues from Africa and beyond to attend the
17th African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering.

Hosted in one of the continent's most iconic cities, this con-
ference will serve practitioners, academics and students of all
geotechnical backgrounds. The conference will take place at
the Cape Town International Convention Centre (CTICC) of-
fering world class conferencing facilities in the heart of South
Africa's mother city and will offer extensive opportunities for
Technical Committee Meetings, Workshops, Seminars, Exhi-
bitions and Sponsorships. Exciting Technical Visits, including
tours to the famous Robben Island, await.

The 7th African Young Geotechnical Engineers' Conference (8
— 10 October 2019) will commence on 8 October 2019, the
day following the African Regional Conference (ARC) opening.
The conference venue will be shared with the ARC delegates
to initiate dialogue between junior and senior engineers while
young geotechnical engineers acquaint themselves with the
industry standards, new geotechnical developments and re-
sources available to further their careers. The YGE conference
provides an approachable audience within a vibrant environ-
ment where young presenters under the age of 35 are en-
couraged to exercise their presentation and technical writing
skills on a continental platform.
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Organiser: SAICE
Contact person: Dr Denis Kalumba
Email: denis.kalumba@uct.ac.za

(C- 4 -0

XVI Asian Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 21 - 25 October 2019, Taipei, China

www.l6arc.org

XVI Panamerican Conference on Soil Mechanics and Geotech-
nical Engineering, 18-22 November 2019, Cancun, Quintana

Roo, Mexico, http://panamerican2019mex-
ico.com/panamerican

o3 D

YSRM2019 &

REIF2019

The 5th ISRM Young Scholars’ S{mposium on Rock Mechanics and
International-Symposiumi‘on Reck Engineering for Innovative Future

YSRM2019 - The 5th ISRM Young Scholars’
Symposium on Rock Mechanics
and
REIF2019 - International Symposium on
Rock Engineering for Innovative Future

Future Initiative for Rock Mechanics and
Rock Engineering
— Collaboration between Young and
Skilled Researchers/Engineers —
1-4 December 2019, Okinawa, Japan

WWW.ec-pro.co.jp/ysrm2019/index.html

On behalf of the Japanese Society for Rock Mechanics, we are
pleased to hold “YSRM 2019: The 5th ISRM Young Scholars'
Symposium on Rock Mechanics & REIF 2019: International
Symposium on Rock Engineering for Innovative Future”. The
purpose of this symposium is to promote the exchange of
newly invented technology among young and skilled re-
searchers/engineers and to aid in the passing on of this tech-
nology and future developments to the younger generations.
Today, the problems to be solved in rock mechanics and rock
engineering are very complicated and globalized. Thus, re-
searchers and engineers with a variety of experiences and
different expertise need to address the problems in a coop-
erative environment. In addition, the applications of new
technologies, such as Al, ICT, and 10T, are also highly antic-
ipated in the field of rock mechanics and rock engineering. In
view of these goals, international interaction between the
younger generations and more experienced generations
should be very meaningful. The themes of this symposium
include innovative technology, conventional and unconven-
tional energy, construction design, environmental issues, dis-
aster management, and earth sciences. We hope that many
young and skilled researchers/engineers will attend this sym-

posium from all over the world, participate in deeply mean-
ingful discussions, and create new global research connec-
tions.

Topics

Innovative Technologies

Al, ICT, 10T, Computational Methods, Exploration Methods,
etc.

Conventional and Unconventional Energy

Engineering of Oil, Natural Gas, Geothermal and other Mining
Resources, etc.

Investigation and Testing, Design, Construction, Meas-
urements and Maintenances

Site Characterization, Tunnels and Underground Spaces,
Dam Foundations,

Field Measurements, Back Analysis, Maintenance, etc.
Environmental Issues

Global Warming, Carbon Dioxide Capture and Storage, Radi-
oactive Waste Disposal, THMC Coupling, etc.

Natural Disasters and Mitigation of Geo-hazards
Earthquakes and Rock Dynamics, Risk and Hazard Manage-
ment, Disaster Mitigation, Subsidence, Slope Stability, etc.
Earth Sciences and Engineering Geology

Seismology, Volcanology, Rock Properties, Geophysical Pro-
specting, Remote Sensing, etc.

Secretariat Office

Hideaki YASUHARA, Ehime University
Registration Office

c/o EC PRO Inc.

ysrm2019@ec-pro.co.jp
Tel. +81-11-299-5910

(C-49-0)

14th Baltic Sea Geotechnical Conference 2020
25 =+ 27 May 2020, Helsinki, Finland

Organiser: Finnish Geotechnical Society

Contact person: Leena Korkiala-Tanttu

Email: leena.korkiala-tanttu@aalto.fi

Website: http://www.ril.fi/en/events/bsgc-2020.html
Email: ville.raassakka@ril.fi

O3

Nordic Geotechnical Meeting
27-29 May 2020, Helsinki, Finland

Contact person: Prof. Leena Korkiala-Tanttu
Address: SGY-Finnish Geotechnical Society,
Phone: +358-(0)50 312 4775

Email: leena.korkiala-tanttu@aalto.fi
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EUROCK 2020
Hard Rock Excavation and Support
June 2020, Trondheim, Norway

Contact Person: Henki @degaard, henki.oedegaard@multi-
consult.no

o3 D

Geotechnical Aspects of
Underground Construction in Soft Ground
29 June to 01 July 2020, Cambridge, United Kingdom

Organiser: University of Cambridge

Contact person: Dr Mohammed Elshafie

Address: Laing O'Rourke Centre, Department of Engineer-
ing, Cambridge University

Phone: +44(0) 1223 332780

Email: me254@cam.ac.uk

3 O

TORINO 2020

grenoble - milano

16th International Conference of the Interna-
tional Association for Computer Methods and
Advances in Geomechanics — IACMAG
29-06-2020 + 03-07-2020, Torino, ltaly

The 16th International Conference of the International Asso-
ciation for Computer Methods and Advances in Geomechanics
(151ACMAG) will be held in Turin, Italy, 29 June - 4 July 2020.
The aim of the conference is to give an up-to-date picture of
the broad research field of computational geomechanics.
Contributions from experts around the world will cover a wide
range of research topics in geomechanics.

Pre-conference courses will also be held in Milan and Greno-
ble.

Contact Information

Contact person: Symposium srl

Address: via Gozzano 14

Phone: +390119211467

Email: info@symposium.it, marco.barla@polito.it

o3 O

CUR®
EO

WARSAW

{ .
’ , -

V / Jl [a
6-9 SEPTEMBER

WwWw.eurogeo7.org

We are pleased to invite you to the 7th EuroGeo conference,
to be held in Warsaw, Poland in 2020. Poland is a country
with more than a thousand years of recorded history and has
a strong European identity. The country was first to free itself
from communist domination in 1989 and is now fully demo-
cratic and a member of the European Union. Poland is a
leader in infrastructure development in the region, which has
resulted in many extraordinary projects. Warsaw, with its
central location, is an ideal base for exploring the country.
Today, the city is a dynamic cultural and business centre,
with strong links not only to Western Europe but also to the
East. PSG-IGS, a Polish Chapter of IGS is young but thriving
organization successfully cooperating with several chapters
within Central Europe. It is an honour to host such a prestig-
ious conference in Warsaw and we sincerely believe that the
sessions will prove to be a success. Come to Warsaw, bring
your family and enjoy your stay in our capital and help us to
make this Conference not only scientifically profitable but
also an unforgettable event.

Contact: eurogeo7inpoland@gmail.com

(C-49-0)

6th International Conference on Geotechnical
and Geophysical Site Characterization
07-09-2020 =+ 11-09-2020, Budapest, Hungary
www.isc6-budapest.com

Organizer: Hungarian Geotechnical Society
Contact person: Tamas Huszak

Address: Muegyetem rkp. 3.

Phone: 0036303239406

Email: huszak@mail.bme.hu

Website: http://www.isc6-budapest.com
Email: info@isc6-budapest.com

o3
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5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlf5.iplhg.org
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Istanbul building in spectacular collapse after
heavy rains

2TO NponyoUpeVo TEUXOG Napouaciacape apbpo kai video ano
TNV KATappeuon kTipiou oTnv KwvoTavTivounoAn. Tnv napa-
KAaTw avaptnon oto LinkedIn BAénoupe To TI nponynBnkKe TG
KATAPPEUONG TOU KTIPIoU, KABWC Kal TIC OXETIKEG ANOWEIG TOU
ToUpKOU PnxavikoU Sertan Uzun, Internal Auditor at BOTAS:

No footing, deep excavation exceeding base of the retaining
wall, poor supports, poor anchorage... It could be described
as “Poor Engineering”, if there were one single correct appli-
cation. This is “No Engineering”. For the ones who do not
know this incident: The building seen on the left collapsed
yesterday, in Istanbul; within hours after this footage was
taken. No casualties, fortunately.

Eival xapakTnpioTikoi o1 X0l TnG 8pavong Twv aykupiwv, Aiyo
npiv ano TNV eKTOEEUON TWV KEPAAWV Toug, Kabwg, BERaia,
Kdal auToi TnG Bpauong Twv avrTnpidwv.

(2 AuyouoTou 2018, https://www.linkedin.com/feed/up-
date/activity:6427780315623882752/)

o3

Sinkholes & Collapsing Roads, They Can Strike
At Any Timel!

Crazy footage of collapsing roads and huge sinkholes. You
wouldn't want to caught out by any of these!

7 IouA 2018,
https://www.youtube.com/watch?v=9pQycZiRBvO

“3

World's Most DANGEROUS and Dramatic Sink-
holes!

Here is a list of the deepest and scariest sinkholes in the
world! These terrifying and strange pits are absolutely mys-
terious and seemingly created out of nowhere. Check out the
Great Blue Hole, Dragon Hole, Siberian Holes, Heavenly Pit,
Agrico Gypsum stack and more!

10 2en 2016,
https://www.youtube.com/watch?v=9pQycZiRBvO
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ENAIAGEPONTA -
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E@IaATIKA npo&idonoinon yia (poviko CEICHO
oTnv KmvotavtivounoAn

MNa 1oXup6 oeiopd otnv KwvoTtavrivounoAn, nou MNopei
va oToixioel Th {wn wg kai 30.000 avlpmnwv, nposido-
nolsi o eNIKEPAANC TNG ApxNg Alaxeipiong EKTaKTwv Avaykwmv
kal KataoTpopwv Tng Toupkiag (AFAD), MoupdaT NoupAou.

«To oevapio Hag A€l OTI To BOpPEIO pRYHA ThG AvaTo-
Aiag, oTn ©dAaococa Tou Mappapd, Hnopei va dWoEl Evav
OEION0 HEYEOOUG 7,5 PixTep, npokaAmwvrag To 6davaro
26.000-30.000 avOpwnwv», npocidonoinoe o NoupAou,
oUPQWVa WE dnPooisupa TNG E@nuUepPidag Hurriyet, unevou-
MiCovTag nwg n Toupkia €ival yia ano TIG Nio CEIGHIKEG NEPIO-
XEC TOU NAavATn.

H e@iaATiki npoBAewn Tou NoupAoU diaTun®wONKe o€ nue-
pida nou diopyavwoe n Apxn Alaxegipiong EKTakTwv Avaykmv
kal KataoTpopwv Tng Toupkiag oe cuvepyacia Ye Tov dnHo
KwvoTavTivounoAng, otn didpkeia TnG onoiag €yive yvwoTo
nwg n AFAD enegepyaleTal oXESI0 EKTAKTNG AVAYKNG Yid
TNV NEPINTWON CEICHOU OTNV TOUPKIKN HEYAAOUMNOAN.

«To kAeIdi aTn dlaxeipion piag KATAOTPOPNG Kal Hiag Kpiong,
€ival va sical NposToINacpPEVoG yia Ta XeipoTepa. Me Baon 1o
oEvapio gag yia Tnv KmvoTavrivounoAn, o€ évav niéavo
OEION0, WG Kal 60.000 avOpwnol Ynopei va Tpaupari-
oToUv coPBapa. MNMepinou 44.802 kTripia 6a unoocTouv gn-
HIEG, EV® 2,4 EKATOHMHUpPIA AvOpwnol 6a HEIVOUV XWPig
oTEyn», TOvioe 0 NoupAoU, NposgIdonoi®vTag Kal yia To €v-
OEXOHMEVO VA ONHEINOEI TOOUVAHI.

«Ta dnuooia opyava, ol dnuol kai n Apxn Alaxeipiong Ekta-
KTWV Avaykwv Kal KataoTpopwv, NPOETOIHA{OHAOTE yia &-
vav CEIOHO Kal aTo nAaiolo auTd éxoupe oxediaoel éva ou-
voAo 150.000 npoowpIvayv Katapuyiwv», €ine o id1og.

EEicou avnouxnTikn ATAv Kai n TonoBrnon Tou kabnynTn
SoukpoU Epcdl, cUNQWva JUE TOV 0roio To XEIPOTEPO OEVA-
P10 HIAG yia OeIopO 7,7 BaOumv TnG kAipakag Pixtep
oTNV nepioxn.

«Ynapxel gia osipd and priyyata ornv Toupkia nou Ba pno-
pouaav va dwoouV IaXUPoUG OEIoHOUC. ‘'ONWG, ENIKEVTPWVO-
HaoTe aTnVv nepioxn Tou Mapuapd, Kabwe os auTtn TNV ne-
pIOXM, MOU anoTeAElI KAl TO OIKOVOMIKO KEVTPO TNG XWPAg, U-
napxouv MoAAd kTrpia, noAAoi avBpwnoi», €ine Xxapakrtnpi-
OTIKA, €ENywvTag OTI yia auTd To AOYo €vaG GEICHOG OTNV
OUYKEKPIHEVN nepioxn Oa npénel va Bswpeital O¢pa -
Ovikng acgpaleiag.

SNUEI®VETAl NWS To naparnpnThApio KavTiAi Tou naveniotn-
Miou Tou Boonopou é€xel kataypdywel NEPICOOTEPEG aAnod
5.000 ocIoHIKEG BOVAOEIG PETOG, CUNPWVA HE TO TOUPKIKO
NPAkTopeio €1dfoewv AvaToAn.

To MapaTtnpnTiplo, Nou NapakoAouBei Tn GeIoWIKn dpaaTnpid-
TATA HEOW €VOC JIKTUOU 240 oTaBpwyv, Kataypagel nepi Toug
10.000 osiopoUg oTnv Toupkia kabe xpovo. EvOeikTikd ava-
PEpeTal Nwe and 1o 1900 wg To 2017 onpeEI®ONKAV oTNV
Toupkia 10.503 osiopIKEG SOVAOEIG NAvw ano 4 Pixrep.

Where disaster struck in Turkey

An earthquake has caused loss of life, injury and
extensive damage in Turkey. e

o

Wy “-\_]—»-- |
Area of detail - /
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[ e P ’\\:
YnevOuuileTal 0TI oav onuepa npiv and 19 xpovia £yive o
XEIPOTEPOG OEICHOG OTNV NpOCcPaTn 1oTopia TnG Toup-
Kiag. Eixe péyebog 7,5 PixTep Kal ENiKEVTPO TNV MEPIOXH TOU
Mappuapd, TNV Mnio MUKVOKATOIKNHEVN MEpIoxr TnG Toupkiag
Kal NnpokaAece To Oavaro 17.480 avlp®nwv. And Tnv I-
oxupr CEIoMIKN dovnan, nou eixe d1IAPKEIa 45 JEUTEPOAE-
nTwv, kataoTpdgnkav 285.000 ktrpia, 600.000 avBpwnol &-
HEIVAV AOTEYOI, EVM Ol KOIVWVIKEG KAl OIKOVOMIKEG «MANYEG»
NMou NPOKAAECE XPEIAOTNKAYV MOAAG XpOVvIa Yyid vad €MOUAW-
BouUv.

(Newsroom , CNN Greece, Mapaokeur, 17 AuyouoTou 2018,
https://www.cnn.gr/news/kosmos/story/143037/efialtiki-
proeidopoiisi-gia-foniko-seismo-stin-konstantinoypoli)

O3

Tons of Major Quakes Have Rattled the World
Recently. Does That Mean Anything?

Magine age (past)

The Ring of Fire around the Pacific Ocean has experienced
eight earthquakes that were magnitude 6.5 or greater over
a period of three weeks.
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This August is shaping up to be a pretty shaky month, thanks
to several large earthquakes across the globe. These earth-
quakes have spurred reports that California is more likely to
experience a catastrophic earthquake, colloquially known as
"the big one," very soon. But experts say that's not how
earthquakes work.

In the past three weeks, there have been eight earthquakes
that were magnitude 6.5 or greater. That's 40 percent of the
major quakes that have happened so far this year, according
to the U.S. Geological Survey (USGS). Yesterday morning
(Aug. 22), a magnitude-6.2 earthquake occurred about 170
miles (273 kilometers) off the coast of Oregon, along the
Blanco Fractal Zone (separate from the San Andreas Fault in
California), USGS reported.

But don't worry — the occurence of these earthquakes
doesn't suggest that there's a higher chance now, compared
with any other time, that California will experience a major
earthquake.

"I have not heard of any seismologists who fear that Califor-
nia is about to experience 'the big one," said Jascha Polet, a
seismologist at California State Polytechnic Universi-ty, Po-
mona. "In the past few days, there have been more large
earthquakes (globally) than on average, but that will happen
in any random distribution," Polet told Live Science in an
email.

Seven of this month's eight monster shakers occurred around
the Ring of Fire, or the Circum-Pacific Belt. This region is the
horseshoe-shaped border of the Pacific Ocean where about
90 percent of the world's earthquakes occur, according to the
USGS. California is included on the eastern side of the ring,
and so far, the state has been spared significant earthquake
activity in the past few months. In the past 30 days, the larg-
est quake was a magnitude 4.5, which occurred July 25, 65
miles (105 km) off the coast of northern California.

Although there are regions, such as the Ring of Fire that are
more prone to seismic activity than others, earthquakes are
discrete events that occur randomly and independently of
one another over time. The recent increase in seismic activity
after an apparent lull is exactly what seismologists expect.
"In a random distribution, there will be periods of low and
high activity," Polet said.

Major earthquakes can shift the underlying stress on that
particular fault, which, in turn, may change the likelihood of
later quakes in the area around the fault. For instance, large
earthquakes typically result in aftershocks, or smaller earth-
quakes in the same area of the main earthquake. "These af-
tershocks will decrease in size and frequency as time goes by
and the fault settles in," said Kasey Aderhold, a seismologist
with the Incorporated Research Institutions for Seismology,
a nonprofit research organization. "The larger the earth-
quake, the longer it takes to settle back down to the usual
background seismic activity,” she said. Aderhold also ex-
plained that the largest earthquakes, like the magnitude-
9.1 Tohoku earthquake off the coast of Japan will have after-
shocks for years to come.

California has a history of experiencing large earthquakes,
such as the magnitude-7.8 earthquake that rocked San Fran-
cisco in 1906 and the magnitude-6.9 Loma Prieta earth-
quake in 1989 that caused 63 deaths and thousands of inju-
ries, according to the USGS. Because many years have
passed without a major California quake, some news outlets
have speculated that the chance of a devastating quake oc-
curring in California is higher now, considering the recent in-
crease in earthquake events around the Ring of Fire.

"We have had other large earthquakes that did not trigger
the 'big one,"™ Aderhold told Live Science in an email. For
example, she said, "the 2004 [magnitude] 9.2 Sumatra
earthquake made everywhere on Earth move by at least 1
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centimeter [0.4 inches],” but there was no West Coast "big
one." Aderhold also pointed to the 2011 magnitude-9.1
Tohoku earthquake off the coast of Japan and the 2017 mag-
nitude-8.2 Chiapas, Mexico, earthquake, neither of which
spurred a large earthquake in California.

According to the USGS, the southern California area experi-
ences about 10,000 earthquakes every year, although most
are so small that people don't even feel them. But this doesn't
mean Californians shouldn't be prepared for more destructive
earthquakes.

The USGS predicts that, within the next 30 years, the prob-
ability of at least one magnitude-6.7 or higher earthquake is
60 percent in the Los Angeles area and 72 percent in the San
Francisco Bay area.

"The bottom line is that a large and potentially damaging
earthquake will occur in California and other locations in the
world, and communities should continue to review and im-
prove their preparations and plans,” Aderhold said. "Big
earthquakes elsewhere are a good reminder."

The USGS recommends setting aside emergency supplies
such as a first-aid kit, medications and a fire extinguisher.
You can find the full list of items, and other helpful tips for
earthquake preparedness, on the USGS website.

(Kimberly Hickok, Reference Editor / LIVESCIENCE, August
23, 2018, https://www.livescience.com/63412-california-
big-quake.html?utm_source=Is-newsletter&utm_me-
dium=email&utm_campaign=20180823-Is)
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ENAIAGEPONTA -
FEQAOrIIA

NMo¢ AIoVoUV 01 TEKTOVIKEG NAGKEG KATW ano Tn
ZavTopivn

Suu@wva pe Tn HEAETN, ano 1o BdBoG Twv 56-69 XIAIOUETPWYV
0 pavduac tng I'ng Agiwvel, dnuioupywvTac TRyuaTa rnou ouy-
KEVTPWVOVTAI OE £va NpoowpIvo Layuariko 6dAapo

Xapn o€ pia ouyxpovn €nioTNHOVIKA HEBOSO Mou Xpnaoiponol-
NONKe yia npwTn gopd atnv EAAGda, 'EAANVEG Kal EEVol Yew-
EMIOTANOVEC KATAPEPAV va «PwTioouv» TIG d1adikaaoieg nou
AauBavouv xwpa katw and Tn avtopivn, dAAd Kal YEVIKO-
TEPA OTO ONWEio GUYKPOUONG TNG APPIKAVIKAG UE TNV €upa-
O1aTIKN TEKTOVIKN NAAGKA. H YEWXNMIKN TEXVIKN EMITPENEl va
Byouv XproIha CUNNEPAONATA YIa TO NWE AIMVOUV Ol MAAKEG,
kabw¢ n npwTn kataBubileTal kKATw ano Tn deUTePn.

H 31€Bvnc ouada enioTnUOVWY, WE ENIKEPAARG TOV EMNIKOUPO
kabnynth Iwavvn Mnaliotn Tou MewnovikoU MavenioTnuiou
ABNVWV, Mou €KAVE Tn OXETIKN ONMOCIEUCNn OTO MNEPIODIKO
Lithos, epApPOCE TNV NPWTOMNOPIAKN YEWXNHIKN HEBODO Epeu-
vag oTa NETP@UATA TNG ZavTopivng.

«ZKOMOG TNG MEAETNG AUTNG», ONWG dNAWOE 0 K. MNadimTng
«ATav va £pBouv o ena@r dUo peydAol, Kal ouvaua diago-
PETIKOI WETAEU Toug, kKAGdol TnG emioTANNG TNG MewAoyiag. O
kAG@do¢ Tng Merpoloyiac-rewxnueiag, HEOW TNG MEAETNG TNG
XNHEIAG TwV NETPWHATWY, HAG 0drynos 0TO va anavTrOoOUNE
£PWTANATA NMoU anacXoAoUv To kKAGdo Tng Mew@UOIKNC-S&l-
guoAoyiag».

H EAANGOa, pia kaT’ €€oxnV CEIOPOYEVAG XWPA, OPEIAEl TNV U-
WNAR OEIONIKOTATA TNG KUPIWE oTn oUYkKAIon dU0 TEKTOVIKOV
NAGK®V, CUYKEKPIPEVA oTNV unoBuBion TNG APPIKAVIKAG Te-
KTOVIKNG NAAdkag kdtw and Tnv avrioToixn EupaciaTtikn. M’
auTo, Onwg Aéel 0 'EAANVAG YEWEMIOTHOVAG, 0 OMoiog MNPo Wn-
VOV €iXE OUPUETAOXEl 0 anooToAn Tng NASA otnv Avtap-
KTIKRA, «n Katavonon Tou PnxaviopoU evog osigpoU oTnVv Mio
evepyn oeglopikd neploxn TNG Eupmwnng ouvdEeTal Pe TNV Ka-
Tavonon TNG oupnepipopdc Tng {wvng unoBuBIong TNG TEKTO-
VIKNG NAGKAG TNG APPIKNG HEOW TNG AvAAUONG TWV YEWPUOI-
KWOV-OEIOHOAOYIKWV OESOUEVWVS.

'Onw¢ Tovioe ato AME-MME, «gival €EQIPETIKA ONPAVTIKO OTI
unnp&e oupPwvia HETAEU TWV EKTIHOHEVWV GUVBNKWOV NoU U-
noAoyioTnkav anod Ta MNETPOAOYIKA-YEWXNMIKG WOVTEAG TNG
véag epyaociag, PE TA UPIOTAPEVA YEWPUOIKA OedOpEVA NMou
€xouv AdN NPOKUWEI and TOMIKEG OEIOUIKEG KATAYPAPEGS.

H nA€ov npoopatn peyain €kpnén TnS =avtopivng ouveRn Tov
160 1 170 aiwva n.X. SUPewva Pe Tov K.MnadioTn, «KdEAnUa
TWV €MOTNPOVWV ATAV avékaBev n anokpunTtoypapnon Tng
«kapdiag» Tou nPaigTeiou TNG =avTopivng, AuThG TNG Kapdidg
Mou oTNV MEPINTWON TOU avepwnivou o®UaToG TPOPOJOTEI HE
aipga 0Aa Ta wTika 6pyava, eVw oTnv MepIiNnTwon Tou ngal-
OTEIOU TPOPOJOTEI PE PAyHa TNV eNPAveia TngG yne. MNou Bpi-
OKETAl OJWG O JAYHATIKOG BAAAPOC TNG =avTopivng oToV 0noio
anoBnkeveTal To paypa; Kar noiég diadikacieg nponyouvTal
TNG CUYKEVTPWONG TOU JAYNATOG OTO BAAapo;»

STa EpWTANATA AUTA €MIXEIPNOE va anavThiosl N véa WEAETN
oTNV 0onoia CUUMETEIXaV EPEUVNTEG anod To TURApA Mewyxnueiag
TnG Ynnpeaoiag Tng Ianwviag yia Tic EMoTANEG TNG NG Kal TnG
©dAacoag (Japan Agency for Marine-Earth Science and
Technology), To TuAua lewAoyik®v kal MAavnTikwv EnioTtn-
pHav Tou IvoTiTtouTou Texvoloyiag Tng KaAigpopvia (Caltech)
Twv HMNA kai To IvoTiTouTo OpukToAoyiag Tou yepuavikou Ma-
venioTnuiou Tou MivaTep.

O1 enmioTnpoveg nnpav deiypata and Ta n@aioTeiakd NETPW-
JaTa oTnv enipavela TngG =avropivng Kal Ta avéluoav Pe nAn-
00G TEXVIKOV WG Npog Ta BePeAi®dN GUOTATIKA TOUG (OPUKTA)
Kal TN YeEwxnKeia Toug (KUpla aToixXegia kal IXvVooToIXEia). =Tn
OUVEXEIA, XpNOILOMNOI®VTAG -YId NpwTn (opd otnv EAAGSa-
£€va €10IKO YEWXNMIKO HOVTEANO Mou avanTuxenke and Tov 1a-
nwva kadnyntn Jun-Ichi Kimura, npoxwpnoav g€ nNpocouoi-
WaN TNG CUMNEPIPOPAG TwV KUPIWV OTOIXEIWV KAl TWV IXVO-
OTOIXEIWV.

Mg Tov TpOMO AUTO, MPOEKUWE N EKTIUNGON OTI N TEKTOVIKN
nAdka Tng AQPpPIKNG aneAeuBepwvel peuoTd and eva Badog ne-
pinou 145 yIAlopETpwv. AuTO TOo BABOG TaUTICETAl PE EKEIVO
nou NPOoKUNTEl and TN HEAETN TWV CEIOHIKWV OedopEvwY (OEl-
opoi evdidueoou BABoucg), okiaypap®vTag £TCI TAV AVWTEPN
enipaveia Tng unoPubIfOPeVNG TEKTOVIKAG NAdKAg TNG AppI-
KNG kaTtw and Tnv EupaoiaTikn.

3Tn CUVEXEIQ, T PEUCTA Nou aneAeuBepwvovTal ano To Badog
TV 145 XIANOUETPpWY, akoAouBoUv pia oxedov KaTtakopupn
nopeia npog Ta Navw o€ PIKPOTEPA BAON, POAvVOVTAG HEXPI TO
BaBog nepinou Twv 56-69 XIAIOPETPWVY. AUTO To BABOC, To O-
noio NpoéKUWE ano Ta yewxXnMIKa PovTéAa, BpiokeTal og ap-
Jovia pe Tn osiopikOTNTA nou naparnpsital ota 70 XIANIOUETPA
(To KATWTEPO OPIO TWV CEICUWV HIKPOU BaBoug) kal anodide-
Tal aTo 6pio AIBOoPaIpac-acdevoopalpac.

SUPQWVA PE TN MEAETN, ano To BABOC Twv 56-69 XIANOPETPWV
0 pavduag TngG 'ng Asiwvel, dnuioupywvTag TRyKaTa nou ou-
YKEVTPOVOVTAI OE £va NpoowpIvd paypaTikd 8aiapo. Kanoia
OTIYMN auTta apxilouv va aveBaivouv o€ PIKpOTEPA BABN Kai
Va OUYKEVTPOVOVTAl OTO PayuaTiko 8aAapo katw anod To n-
(aioTelo TNG =avTopivng, 0 onoiog BPIOKETAl OE EKTINWHEVO
BaBog 0,7 XIANOMETPWY, MNpIV TEAIKG auTa eEaxBouv oTnv £ni-
@dvela kata Tn diapKela Piag EKPNENG Tou ngaioTeiou.

O Ap. MNaliwTng TOVIOE NWG «HE TN MEAETN MAG, XPNOIMOMNOIW-
VTag NETPOAOYIKG Kal YEWXNHIKG dedopéva, oupBAAAOUNE OTN
BaBUTepn katavonon Tng Aeiroupyiag Tng {wvng unofubiong
oTov eAANVIkO Xwpo. EninAgov, n peBodoAoyia nou akoAou-
0n6nke, UNOpPEi va EpapuPoCTE YEVIKOTEPA O OMOIOdMMNOTE a-
vTioToIX0 guoTnua {wvng unofubiong kal gUYKAIONG TEKTOVI-
KOV NAGK®V TNG NG, HE an®TEPO OKOMNO Wia ev Tw Badel ka-
Tavonon Tng dounG evOg ouaTANATOG {WwvNng unofubionc».

(in.gr, 8 AuyouaoTou 2018,
http://www.in.gr/2018/08/08/tech/pos-lionoun-oi-
tektonikes-plakes-kato-apo-ti-santorini/)

Geophysical source conditions for basaltic lava
from Santorini volcano based on geochemical
modeling

TA NEA THZ EEEEI'M — Ap. 117 — AYITOY2TOZ 2018

ZeAida 23


https://www.sciencedirect.com/science/article/pii/S0024493718302664
http://www.in.gr/author/ingr-team/
http://www.in.gr/2018/08/08/tech/pos-lionoun-oi-tektonikes-plakes-kato-apo-ti-santorini/
http://www.in.gr/2018/08/08/tech/pos-lionoun-oi-tektonikes-plakes-kato-apo-ti-santorini/

loannis Baziotis, Jun-Ichi Kimura, Avgoustos Panta-
zidis, Stephan Klemme, Jasper Berndt and Paul D.Asi-
mow

Abstract

Santorini volcano sits ~145km above the Aegean Wadati-
Benioff zone, where the African plate subducts northward be-
neath Eurasia. There are only a few localities in the whole
Aegean where basaltic lavas primitive enough to con-
strain mantle processes beneath the Aegean arc can be
found; in this work we analyzed one such locality, a bas-
alt lava from the southern part of Santorini. We apply a suite
of petrological tools (PRIMACALC2 and ABS5) in sequence to
estimate magma chamber conditions, primary magma com-
position, mantle melting conditions, and slab dehydration
conditions. Back-calculation modeling based on major-ele-
ment chemistry yields shallow magma chamber conditions
of P=0.02GPa, fO2=QFM+ 2, and ~1wt% H20 in the pri-
mary magma. The estimated major element composition of
this primary magma then leads to estimated mantle melting
conditions of 2.1 GPa, 1353°C, and F=8%; whereas a more
precise estimate derived from trace element modeling im-
plies 1.7 GPa, 1323 °C, and F = 18%. Furthermore, the trace
element model implies a slab flux derived from 4.6 GPa
(~150km slab depth). The estimated slab depth, magma
segregation conditions, and magma chamber depth are all
consistent with seismic observations, supporting slab dehy-
dration in the seismically imaged steep slab interval and flux
melting in a relatively hot mantle wedge.
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EuxapioToUpe noAu Tov kabnyntr k. Mnadiotn yia Tnv did-
Beon TwV Napandvw oxXNUATWY Kal EuXapioTws NnapabeToups
OTOIXEIA yIa TO EpyacThpIo KAl TNV EPEUVNTIKNA dpacTnpIoTnTa
TOU, ONWG 0 idI0G Ta KOIVOMOoINOE OTO NEPIOBIKO:

3TO €pPYAcTAPIO UNAPXElI O HOVOG NAEKTPOVIKOG MIKPAVAAUTNAG
otnv EAAGda. AiaBéTtel 4 Wavelength Dispersive System
(WDS) kai 1 Energy Dispersive System (EDS). AnoTeAei €va

-UWPNANG TexVoAoyiag ouaTna- NogoTIKAG XNMIKAG avaAuong
yia pia nAn6wpa UAIKwV (OpuUKTd, NETpwuaTa, €dagn, QuUTa,
olvOeTa UAIKG K.a.) nou oxeTifovTal Pe NOAAANAEG epappo-
YEC. 'HOn, oTov €va XpoOvo AsiToupyiag Tou opyavou, £Xouv
npokUwel 10 enIOTNUOVIKEG ONMOCIEUTEIG O €yKPITA EMIOTN-
Hovikd nepiodikd, evw €Xouv npayuaTtonoindei kar nAnbwpa
avaAUoswv yia 1IBIWTIKA €pya.

SnUEIOVW Ta akoAouba:

1. H eykataoraon Tou JEOL-JXA 8900 Superprobe To €xel ka-
TaoTnoel, 0X1 HOVO TO HovadikO avTioToixo ouoTnua HAe-
KTPOVIKNG MikpoavdAuong orov EAAadiké xwpo kal BaAka-
VIKO X®po. EpyaoTtrpia pe To id10 oUoTnua HAEKTpOVIKAG Mi-
kpoavaiuong BpiokovTtal otnv Apepikn (n.x. NASA, Cornell
University, University of Alberta k.a.) kal otnv Eupwnn (n.x.
University of Frankfurt, University of Freiberg).

2. MoAAanAég avaAurtikég 1010TNTEG: To JEOL-JXA 8900
Superprobe cival éva avaAuTiko dpyavo To onoio npayuarto-
nolei XNUIKEG avaAloelg, EVOWHATOVOVTAG TOV KAvVOVa «MOA-
Aa-oe-éva». MNa napadsiypa, €&va avaAuTiko opyavo Onwg To
HAekTpOVIKO MIKPOOKOMNIO ZApwang, Nou ouvnOwg BpiokeTal
gykateoTnuévo og EAANVIKG MavenioTAuia kar IvoTiTouTa pe-
AETNG YAIK@V, PMopei va npaypaTtonoinoel XaunAng akpipeiag
XNHIKEG avaAUoelg kal va AaBel KaAéc pwToypaPisg TnG do-
MAG, TOU Npog HEAETN, UAIKOU. Mg To nMpoTeIVOPEVO gUOTNHA
HAekTpovikoU MikpoavaAuTr, ol dUo npoavapepBeioeg duva-
TOTNTEG OXI HOVO EVOWNATWVOVTAl OTO idI0 0pyavo aAAd kal
JeyloTonolgital n anodoan Toug (€EaipeTika uWnAnG akpifeiag
XNHIKEG avaAuoeig NoAU KaAng noidTNTag GwTOoypaAPieg TNG
dOoMNG TOu UAIKOU).

3. ZuvouyilovTag Ta NAEOVEKTAHATA TOU £V AOYW OpYyavou, O<
OXE0N HE TA OUCTAHATA NAEKTPOVIKNG HIKpOoKomiag €ival Ta
€8ng:

i. EniTénou (in-situ) xnuikég avaAloeig akpiBeiag

ii. XnuikéG avaAloeig nou emTuyxdavovTal o€ NoAU WIKPEG
nepPIoXEG (SIAPETPOG and <1 um €wg PEPIKA Um) XWwPig
Va KaTaoTpEPouV To UAIKO (M.X. 1aTPIKA UAIKA, OpUKTA,
NETPWUATA, HETAAAQ, PUTA, 00TA, Mivakeg {wypaPIkn
K.d.)

iii. Avaluon nAnBwpag XNHIKOV OToIXEiwvV anod 1o Boplo
£W¢ TO oUPAvio

iv. YynAn akpiBsia

v. EniTeu&n noAu xapnAwv opiwv avixveuoiuorntag (~
50 ppm)

Vi. XApTeg XNUIKWV OToIXEiwV Pe SIakpITIKN 1kavoTnTa 0,2

Mm

MikpOG XpOvog OAOKANPWONG XNUIKNG avaAiuong (He-

pIKG AenTa — €€apTdaTal anod TIG ouVOnKeg Asiroupyiag

Kal To NpOypaupa NETPNONG NOU aKOAOUBEI 0 EKACTOTE

XPAOTNG).

Vii.

Ia nANPoOQOPIEC ENIKOIVWVAOTE PE ToV K. Iwdvvn MnadioTn
ora TnAépwva 2105294155/6975967914 n oto email:

ibaziotis@aua.gr
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Satellite Finds Highest Land
Skin Temperatures on Earth

David J. Mildrexler, Maosheng Zhao, and Steven W.
Running

The location of the hottest spot on Earth has undoubtedly
been an interesting curiosity for centuries. Even with the ad-
vent of the instrumental temperature record around the year
1850, the location of the hottest spot on Earth has continued
to be the subject of debate and controversy. In 1913, the
weather station at Furnace Creek in Death Valley National
Park, California, measured an air temperature of 56.7°C
(134.1°F) and claimed the title of “hottest place on Earth.”
Nine years later in El Azizia, Libya, an air temperature of
57.8°C (136°F) was recorded on land owned by an Italian
farmer and the title of the “hottest place on Earth” moved
from the United States to Libya. The 1922 air temperature
measurement from El Azizia has never been surpassed.

In reality, finding the hottest spot on Earth based on scat-
tered site-based air temperature measurements is a limited
approach due to the poor spatial coverage of the instruments
where measurements are taken compared with Earth’s ex-
pansive barren deserts where the hottest conditions occur.
The World Meteorological Organization (WMO) has approxi-
mately 11,119 weather stations on Earth’s land surface col-
lecting surface temperature observations
(ftp://ftp.ncdc.noaa.gov/pub/data/gsod/2010). When com-
pared to the 144.68 million km2 of land surface, that’s one
station every 13,012 km2. The Earth’s hot deserts, such as
the Sahara, the Gobi, the Sonoran, and the Lut, are climati-
cally harsh and so remote that Satellite Finds Highest Land
Skin Temperatures on Earth by Davi d J. Mildrexler, Mao-
sheng Zhao, and Steven W. Running access for routine meas-
urements and maintenance of a weather station is impracti-
cal. The majority of Earth’s potentially hottest spots are
simply not being directly measured by ground-based instru-
ments. Satellites provide a continuous view of Earth’s sur-
face, allowing equal observation of the most remote areas
and the most accessible. However, satellites do not measure
the near-surface air temperature; instead they measure the
radiometric surface temperature, or skin temperature, a dif-
ferent physical parameter.

RADIOMETRIC LAND SURFACE TEMPERATURE AND AIR
TEMPERATURE. Around the same time that the Death Valley
record air temperature was measured, an analysis of the
temperature conditions of air and soil was conducted in the
desert near Tucson, Arizona. At 1:00 p.m. LT on 21 June
1915, a maximum soil temperature of 71.5°C (160.7°F) was
measured 0.4 cm below the soil surface. The corresponding
air temperature measured 4 ft above the ground was 42.5°C
(108.5°F). Other studies that have observed extreme maxi-
mum surface temperatures and air temperatures near the
time of the observed surface temperature have found differ-
ences of even greater magnitude.

Physical considerations indicate that the most extreme max-
imum temperatures will occur at baresoil surfaces under full
solar illumination and low wind speed, where the soil is dry
and has a very low albedo and low thermal conductivity. The
satellitebased land surface temperature (LST) measures the
radiation emitted by the top of the land surface (i.e., radio-
metric LST) and can be likened to skin temperature, or the
temperature a person would feel if touching the land surface.
It measures directly where the highest temperatures on

Earth’s surface manifest, on the ground. By comparison,
standard weather station air temperature is measured 1.5 m
above the ground level with sensors protected from radiation
and adequately ventilated. Because air is such a poor heat
conductor, the radiometric LST in midsummer can be 30°—
50°C higher than the air temperature. Imagine the searing
heat of beach sand (i.e., LST) on a hot summer day, when
standing in shade or water is the only way to avoid burning
your feet, compared to the air temperature 1.5 m above the
sand.

THE AQUA/MODIS INSTRUMENT AND LST DATA. As part
of NASA'’s Earth Observing System (EOS), two MODIS instru-
ments have been launched to provide information for global
studies of atmosphere, land, and ocean processes. The first
instrument was launched on 18 December 1999 on the morn-
ing platform called Terra, and the second was launched on 4
May 2002 on the afternoon platform called Aqua. The
strengths of the MODIS instruments are global coverage,
high geolocation accuracy, high radiometric resolution, and
accurate calibration in the visible, near-infrared, and thermal
bands. The MODIS LST products have been validated within
1 K at multiple validation sites in a relatively wide range of
surface and atmospheric conditions. Locations where the
most extreme maximum surface temperatures occur can
have greater uncertainty (= 2 K) due to saturation of the
thermal channels used to derive the surface emissivity. We
use LST from the AQqua/MODIS sensor because it has the ad-
ditional advantage of an afternoon overpass (1:30 p.m. LT
each day) that retrieves LSTs close to the maximum daily
temperature of the land surface.

The Aqua/MODIS Climate Model Grid (CMG) data used to cre-
ate global maps of annual maximum LST have a spatial res-
olution of 0.05° (approximately 5.6 km at the equator) and
is aggregated from 1-km LST data. Due to this averaging, the
Aqua/MODIS LST is likely underestimating the most extreme
maximum surface temperatures, and surface energy balance
simulations indicate that conditions exist for surface temper-
atures between 90° and 100°C.

With an automated algorithm based on the 0.05°-resolution
Aqua/MODIS LST data, we have been tracking the maximum
LST globally and pinpointing the location of the hottest spot
on Earth since 2003. The highest LST recorded at each grid
cell during any 8-day period over an annual cycle is extracted
and combined into one image. It is well known that the high-
est surface temperatures on Earth occur in bare-soil environ-
ments. Therefore, to reveal the hottest spot on Earth we fo-
cused on barren areas and sparsely vegetated open shrub-
lands. This eliminates wildfire in vegetated areas from being
mistaken for an extremely high LST, a problem that is also
minimized by the integration of 1-km pixels across the CMG
gridcell. Next, we selectively screened out all pixels on the
global land surface below an incrementally increased thresh-
old until, finally, only one place remained. Here we present
the hottest spot on Earth annually from 2003 to 2009 (Fig.
1).

THE HOTTEST SPOT ON EARTH. The Lut Desert, located in
southeast Iran, has long been regarded as one of the hottest
places on Earth. Numerous studies have examined the rela-
tionship between the expression of severe thermal tempera-
ture across this hyperarid landscape and the unique natural
physical characteristics of the Lut, such as the wind-sculpted
megayardangs and the vast areas of closely packed rock
fragments known as desert pavement. The Lut Desert was
determined to be the hottest spot on Earth in two of three
years previously evaluated with the Aqua/MODIS satellite
LST data.

Here we found that the Lut Desert had the highest surface
temperature on Earth in 2004 (68.0°C; 154.4°F), 2005
(70.7°C; 159.3°F), 2006 (68.5°C; 155.3°F), 2007 (69.0°C;
156.2°F), and 2009 (68.6°C; 155.5°F)—five of the seven
years analyzed in this study. The Lut is the only place on
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Fig. 1. Global maps of annual maximum LST based on high-resolution satellite data provide a powerful tool for continuously
monitoring the most extreme LSTs. The highest LSTs (in red) are found in Earth’s deserts. Grasslands, shrublands, and savannas
(in orange and yellow) transition into the cooler LSTs of forests (in green and light blue). Dark blue areas are predominantly cov-

ered with year-round ice and include some high-elevation mountain ranges.

Earth to have a surface temperature above 70°C (158°F),
and it regularly has the largest contiguous area of surface
temperatures above 65°C of anywhere on Earth (Fig. 2). For
comparison, the highest LST measured at the pixel corre-
sponding to the location of the Furnace Creek weather station
in Death Valley from 2003 to 2009 was 62.7°C (144.9°F) in
2005, 8°C cooler than the Lut Desert (70.7°C).

In 2003, a scorching temperature of 69.3°C (156.7°F), the
second highest temperature of the 7-yr dataset, was de-
tected in the province of Queensland, Australia. Australia is

the driest inhabited continent on Earth, with vast arid lands
where annual maximum LSTs routinely exceed 60°C. Since
1995, a large region of Australia has been gripped by the
most severe drought in living memory, the so-called “Big
Dry.” In 2002 and 2003, the drought conditions were espe-
cially severe due to the 2002 El Nino—Southern Oscillation
(ENSO). Record-low rainfall coupled with high evaporation
rates due to widespread maximum temperature anomalies
resulted in extreme conditions in southeast and northeast
Australia, including the highest LST on Earth.
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Fig. 2. The Lut Desert has an areal extent of about 80,000 km2 and contains several geomorphic distinctions, such as the high-
est megayardangs on Earth. Large areas of the Lut Desert regularly exceed 65.0°C, and the hottest spot on Earth was detected
in the Lut five out of seven years. (Photograph by Jafar Sabouri.)
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In 2008, the highest LST on Earth of 66.8°C (152.2°F) was
recorded in the Turpan Basin of the Xinjiang Uygur Autono-
mous Region of northwest China. Flaming Mountain, a series
of stone peaks that stretches approximately 100 km across
the Turpan Basin and is dominated by dark red sandstone
that heats up to extremely high temperatures in the midaft-
ernoon sun, has long been regarded as the hottest place in
China. At midday in the summer, as the blazing hot air cur-
rents rise off the mountain, Flaming Mountain is said to look
like a huge flying red dragon setting off fires.

A century ago, few could have imagined that the location of
the hottest spot on Earth varied between different continents
over a relatively short time period. This analysis shows just
that, indicating that in addition to site physical characteris-
tics, climatic variations play a role in where the hottest spot
on Earth will be in a given year.

GLOBAL DISTRIBUTION OF ANNUAL MAXIMUM COM-
POSITE LST. Annual maximum LST is directly related to veg-
etation density, and changes in surface temperature resulting
from land-cover changes comprise an important aspect of cli-
mate change that needs to be better quantified. Spatially
continuous global maps of annual maximum LST provide the
means to visually assess the patterns of the highest temper-
atures across both large-scale natural vegetation density
gradients—such as the transition from the tropical rain for-
ests of the Congo to the Sahara Desert—and relatively small-
scale landcover changes due to irrigation in a semiarid de-
sert. Annual histograms of the maximum LST for each 0.05°
pixel illustrate their distribution and frequency across the
global land area (Fig. 3). Based on seven years of data, the
histograms show low interannual variability and display a tri-
modal distribution with three distinct spikes. The maximum
LST spike between 50° and 60°C represents Earth’s hot de-
serts. These barren or sparsely vegetated areas routinely
have high LSTs in midsummer. The central spike, ranging be-
tween 20° and 35°C, is primarily due to forests, and high-
lights their important role in regulating maximum LST across
Earth’s surface through transpirational cooling. The lowest
temperature spike, between -30° and 0°C, represents Earth’s
ice-covered polar regions. Savannas and grasslands tend to
occupy the 35°-50°C range, with grasslands exceeding 50°C
in very arid areas. Agricultural areas such as croplands oc-
cupy a broad maximum LST range (—25°-50°C) due to sus-
tained direct human interaction.

3 Global Aqua LST Histogram
o Hot, dry
Y2003 (mean = 32.1) '°’°3{f_ deserts/sparse
=220} 3 shrublands
Q Y2004 (mean = 32.0) A crssdiandd
o | savannas
——— Y2006 (mean = 32.1) !
z i\
&< —— Y2008 (mean = 32.4)
—— Y2009 (mean = 32.3)
S_ - lcel/snow covered polar
= regions
o -
o

<40 -30 -20 -10 0O 10 20 30 40 50 60 7C
Annual maximum daytime LST (Celsius)

Fig. 3. Histograms of global annual maximum LST capture
the unique influence of different land-cover types on the ex-
pression of maximum LST (1°C interval; multiply density by

100 to get percent of global land area). Tracking shifts in
the distribution of these annual histograms over decades
could provide a new integrated measure of energy balance
components and land-cover change, and a different means
to monitor biospheric change.

The cryosphere is undergoing ignificant transformations due
to climate change, but large uncertainties remain in part due
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to the limited monitoring of the large ice mass by surface-
based measurements. Tracking the annual maximum LST
histogram for ice-covered regions might provide a new way
to detect large-scale ice-warming trends. With continuous
spatial coverage, maximum LST has the additional advantage
of occurring in clear-sky conditions, whereas minimum LST
occurs in the winter, when cloud cover is common. Skin tem-
perature cannot be observed in cloudy conditions, making a
continuous global map of minimum LST unreliable. Ice sur-
face emissivities have higher uncertainties than areas cov-
ered by vegetation, but smaller than some areas of bare soils
(Zhengming Wan, personal communication, 19 January
2007). In Antarctica, the highest annual LSTs are incredibly
cold (-30°-0°C). For comparison, the highest air temperature
ever recorded at the Vostok Research Station in Antarctica is
-12.2°C on 11 January 2002. As ice sheets are exposed to
warmer conditions, pools of water accumulate on the surface,
and retreating ice exposes bare ground. These changes result
in a darker, less reflective surface with higher surface tem-
peratures and, over time, commensurate shifts in the annual
maximum LST histogram for ice-covered regions.
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Fig. 4. The expression of annual maximum LST across the
Pacific Northwest shows strong association with land-cover
type, and spatially illustrates the histogram distribution
shown in Fig. 3 for forests, savannas, croplands, grasslands,
shrublands, and barren areas.

The expression of maximum LST and its close association
with a given area’s land-cover type is spatially examined
across the Pacific Northwest (Fig. 4). Forests show a very
close association with maximum LSTs in the 20°-35°C range
on both the wet, west side of Oregon and Washington and on
the relatively dry east side. Savannas tend to occupy the
edge of forested areas and have a maximum LST range be-
tween 30° and 45°C. Croplands show strong association with
maximum LST between 35° and 50°C. The effect of irrigation
lowering the maximum LST relative to the surrounding non-
irrigated native grass and shrub areas is visible in eastern
Washington and Oregon. Arid grasslands, sparse shrublands,
and barren areas show a strong association with maximum
LSTs between 45° and 60°C. Human-induced land-use
changes (e.g., deforestation, degradation of semiarid areas,
clearing for agriculture, changes in the irrigated land area,
afforestation, and widespread urbanization), coupled with
changes in large-scale natural disturbances (e.g., wildfires,
hurricanes, insect outbreaks, droughts), will alter these sur-
face temperatures and the distribution of the annual maxi-
mum LST histogram. Long-term perturbations of the local
land-surface energy balance resulting from disturbances like
wildfire are clearly distinguishable from the adjacent undis-
turbed areas. Annual maximum composite LST data coupled
with a vegetation index is now used to provide large-scale,
automated disturbance mapping.

As more years of data accumulate, the dataset presented in
Fig. 3 could become a new type of integrative global change
measurement. The annual maximum LST histogram merges
into a single metric important biophysical and biogeograph-
ical factors of the Earth system that are usually measured
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individually. These contributing factors can include 1) inten-
sification of extreme maximum surface temperatures; 2)
changes in land cover; 3) changes in albedo; 4) surface—at-
mosphere energy fluxes; 5) changes in ecosystem disturb-
ance regimes; 6) air temperature; and 7) atmospheric aero-
sol concentrations. However the potential for change in each
of these factors varies tremendously and unpredictably in
time and space. This integrative measurement is strongly in-
fluenced by the biogeographic patterns of Earth’s ecosys-
tems, providing a unique comparative view of the planet
every year such that changes in any component of the tri-
modal distribution are detectable. For example, changes that
result in the lower tail of the distribution shifting from -30°
to -20°C would indicate a major change in the cryosphere.
Likewise, if we see the central spike for forests becoming pro-
gressively smaller and the spike that represents deserts be-
coming larger, further research could focus on determining
the causality. This potentially valuable annual maximum LST
metric is automated and easy to produce for continued global
monitoring of the highest temperatures on Earth.
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Ta npayHaTtika 6UHATa Hiag pUOIKAG KATAGTPO-
PG NEPICCOTEPA ANO TA ENionHaA

SUuQwva e Jia véa €peuva yia Tov Tupwva «Mapia» oTo
lMouépTo Piko

Ta enionua Buparta Tou TUP®va «Mapia», evog Tponikou Ku-
kKA®va nou £€nAn&e To MougpTo Piko oTic 20 SenTepBpiou
2017, sival 64. 'ONwg, cUNP®WVA PE HIa VEQ APEPIKAVIKN €Mi-
OTNHOVIKN €pEUVA, OTNV MpaypaTikdTnTa Ta BUPATA TNG QU-
OIKAG KATAoTpOPNG Unopei va ¢peavouv Ta 1.139.

Mol ogeileTal auTh n TepacoTia diapopd avapeoa oToug dUo
apibuoulg; =70 OTI, ONWG AVAPEPOUV Ol EPEUVNTEG Tou TMOAI-
TeiakoU MavenmioTnuiou TRG MevalABavia kal Tou MavenioTn-
Miou Tou T€Eag, ouvnBwG O€ Wia QUOIKN KaTtaoTpopn AauBa-
VOoVTadl unoywn Povo Ta apeca BUpaTta Tou QalvouEvou Kal oxl
Ta éupeca, dnAadr 6ca Ba neBavouv To endpevo diAoTNHA
ano aITieg OXETIKEG UE TO CUMBAV. TNV NEPINTWAON TOU CUYKE-
KPIMEVOU TUGWVA wG BUpaTa BewpnrBnkav ol 64, Twv onoiwv
TO MICTOMOINTIKO BAavAToOU aveypa®s Tov TUP®VA WG TNV aiTia
Tou Bavarou.

Ol EpEUVNTEG, HE ENIKEPAANG TOV avanAnpwTr) KadnynTr) AAE-
€ic PaoUA ZAvTog, nMou €kavav Tn OXETIKN dnuoaicuon oTo €-
nioTnpovikd evtuno Journal of American Medical Association-
JAMA, dnAwoav 6T népa anod 6coug nedaivouv Tn PéEpa Tou
MEPIOTATIKOU, ONWG OUVERN OTOV TUPWVA «Mapia», undapyxouv
npooBeTol BAvVATOI TOUG ENOPEVOUC UNVEG, Ol onoiol eniong Ba
npénel va anodoBoUv oTn QUOIKH KATaoTpopn.
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Mbvo €101, ONWG SNAWOE 0 ZAVTOG, «Ba £XOUME HIa KAAUTEPN
10€a TNG NPAYHATIKNG {nMIAag kal 6a ano@uUyoups TNV enava-
ANwn TnG 10Topiag, XpnNOoIKMONoI®VTAG TNV EUNEIpia pag, npo-
KEIMEVOU va avaBswprnooupe Ta 1oxUovTa NPWTOKOAAA, TIC
NOAITIKEG Kal TIC d1adikaoieg d1aXEipIoNG EKTAKTWY NEPIOTATI-
KOV>.

O1 gpeuvnTEG UNOAOYIoav OTI HETAEU SenTepBpiou-NoguBpiou
2017 unnp&av 1.075 akopn Bavarol OXETIKOI PE TOV TUPWVA,
népa anod Toug 64 enionuoug vekpous. Movo and Tov AekEp-
Bplo kal peTd pavnke nAéov ol npoéwpol BAvaTol va enavep-
XOVTal 0Ta (PUCIOAOYIKA MNPO TUP®VA Minedd Toug.

'Onw¢ avépepe 0 ZAVTOG, oUVABWE UMNOTINATAl N APavig eni-
NTWOoN HIag QUOIKAG KATAaoTPoPnG oTnV uyeid. «OTav pia ne-
ploxn NANUUUPIlEl Kal PEveEl XwPiG pelpa, auTo dev eival mia
aopaieg nepIfAiAov yia pia yiayid nou kdvel aigokadapon n
yla KAanolov nou £xel kpion acbuatog kal xpeialeral Bspancia.
Aev gival yovo ol avbpwnol nou nviyovTal r nebaivouv o€ pia
kaToAioBnaon, aAAd kal 6col nebaivouyv eneidn dev €xouv npod-
oBaon os BACIKEG AVAYKEG».

O1 gpeuvnTEG €NeonUavav 0TI 0 OUVOAIKOG apiBuodg Twv dpe-
0wV Kal EJPECWV BUPATWY dEV UNOPEI Mapda va ival hia ekTi-
pnon. Eivar evdeikTiko 0TI pia GAAN PeAETN Tou MavenioTnyiou
XapBapvT, n onoia gixe dnuoaisubei ato New England Journal
of Medicine npo unvwv, akoAouBwvTag diIapopeTIKn HeBodo-
Aoyia and Tn véa épeuva, €ixe avefacsl Ta ekTINwPEVA BUPaATa
TOU TuQWva «Mapia» — aueoa kar ggpeca- ot 4.000 £wg
5.000.

Ano Tnv nAeupd TNG, N KUBEpvnon Tou MougpTo Piko £xel a-
vabeoel og epeuvnTEG TNG ZX0ANG Anpooiag Yyeiag Tou Mave-
niotnuiou TZopTl OudaiykTov, Ol oMoiol Xaipouv Naykoopiou
KUPOUG, va kavouv Tn JIKA TOUG EKTiUNON yia Ta 8uuaTa, n
onoia akoun avapeverai.

(in.gr, 3 AuyouaoTou 2018,
http://www.in.gr/2018/08/03/tech/ta-pragmatika-thymata-
mias-fysikis-katastrofis-perissotera-apo-ta-episima/)

Use of Death Counts from Vital Statistics to Cal-
culate Excess Deaths in Puerto Rico Following
Hurricane Maria

Alexis R. Santos-Lozada, PhD; Jeffrey T. Howard, PhD

The official death toll for Hurricane Maria, which devastated
Puerto Rico on September 20, 2017, has remained at 64
since December 29, 2017. Accurate estimates of deaths from
environmental disasters are important for informing rescue,
recovery, and policy decisions.

Using preliminary death counts through October 2017, ex-
cess deaths related to the hurricane were estimated at
1085.1 However, other estimates suggest that the number of
excess deaths may be as high as 4645.2 The variance in es-
timates is due to differences in methodology. The official gov-
ernment death toll includes only deaths in which documenta-
tion of “hurricane-related” as the cause of death appears on
the individual’s death certificate and does not account for in-
direct deaths, including from infectious disease outbreaks or
lack of services (such as electricity, water, and medical care).
Estimates of excess deaths address both direct and indirect
deaths and typically use either death counts from govern-
ment agencies? or surveys,? which are susceptible to larger
margins of error. We calculated the number of excess deaths
following Hurricane Maria through December 2017, using
death counts from vital statistics records, updating a previous
estimate.t

Methods

Monthly death counts, from January 2010 through December

2017, including previously unavailable death counts for Jan-
uary through December 2017, were obtained from the Puerto
Rico vital statistics system to calculate excess deaths in
Puerto Rico following Hurricane Maria; this system has a 99%
coverage rate based on previous analyses.2 Because these
data are deidentified aggregate counts of deceased individu-
als, this study is considered to be research not involving hu-
man subjects as defined by US regulation (45 CFR
46.102[d]).

Consistent with prior studies,*® death counts from vital rec-
ords from 2010 through 2016 were used to establish ex-
pected monthly deaths (mean), and historical ranges of nat-
ural variability (95% CIs). For September through December
2017, we used the difference between number of deaths from
vital statistics records and the upper 95% CI bound as a
measure of excess mortality. The upper 95% CI limits were
calculated as:

= s
X+ f|1__a..'2n. 1177
Vi

where x is the mean value, t is the 2-sided value of the stu-
dent t-distribution, a is the alpha level (.05), n is the number
of observations (n=7), and s is the standard error of the
mean. The 1-sample t test was used to calculate 95% Cls
around the excess death estimates. Analyses were conducted
using SAS (SAS Institute), version 9.4.

Results

The expected numbers of deaths were 2396 in September,
2407 in October, 2416 in November, and 2697 in December.

Table. Historical Patterns of Deaths, 2017 Death Counts, and Estimated Excess Deaths in Puerto Rico*

2010-2016 Historical Patterns of Deaths,
Month Mean (95% 1) 2017 Death Counts _ Excess Deaths (95%C1)"

January 2636 (2485-2739) 2891
February 2397 (2255-2495) 315
March 2520 (2439-2681) 2431
Aprit 2302 (2261-2434) 2392
May 2382 (2343-2466) 2390
June 2306 (2261-2494) 2369
July 2435 (2413-2481) 2367

August 2433 (2370-2550) 2321 h 3;;’; %?g;‘gf;ﬁ;ﬁﬁm
September 2396 (2207-2469) 2028 450 (425-593) counts from 2017

October 2407 (2380-2476) 3040 564 (531-507)
November 2416 (2299-2555) 2671 116 (50-182)
December 2697 (2543-2824) 2820

" Excess deaths are the difference
between the upper limit of the CI
and the count for each menth

The upper bounds (95% Cls) for the same months were
2469, 2476, 2555, and 2824, respectively, whereas the ac-
tual numbers of deaths were 2928, 3040, 2671, and 2820.
There were 1139 (95% CI, 1006-1272) excess deaths: 459
(95% ClI, 425-593) in September, 564 (95% CI, 531-597) in
October, and 116 (95% CI, 50-182) in November. Although
August and July experienced lower numbers of deaths than
expected, September and October had higher numbers of
deaths than expected, the number of deaths decreased in
November, and by December had returned to a level within
historical variation.
Hurricane Maria made landfall
on September 20, 2017
32004
30004

2017
2800+

26004

Deaths, No.

2400+

Mean:historical range
2200

2000 T T T T T T T T T T
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Discussion

Based on death records following Hurricane Maria, the esti-
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mated hurricane-related mortality burden of 1139 excess
deaths through December 2017 was higher than the official
death toll of 64. The estimate is conservative, because the
expected number of deaths used the upper 95% CI and did
not consider the population denominators, which were de-
creasing. The strength of the present approach is that it is
based on death counts from vital statistics records and is con-
sistent with previous estimates! and methods.4® The primary
limitation of the study is that the specific cause of each indi-
vidual death is not known; thus only an aggregate number of
deaths in excess of historical variation can be estimated. An-
other recent study? suggested that there were 4645 excess
deaths (95% CI, 783-8498), but it was based on a survey
that underestimated prehurricane mortality, overestimated
posthurricane mortality, and had a large ClI, indicating a high
level of uncertainty. Future studies would benefit from careful
analysis of deaths from vital records rather than surveys.
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Platinum is key in ancient volcanic related cli-
mate change

Supervolcanoes are one of Mother Nature’s deadliest phe-
nomena, and when they erupt, they can change the climate
of the entire planet.

To get a glimpse for how future catastrophic volcanic events

might alter our lives, scientists at the University of Cincinnati
dug deep into the past to find new evidence for volcanic re-
lated climate change.

The results of the study are published in the July issue of
Scientific Reports titled “Positive platinum anomalies at three
late holocene high magnitude volcanic events in Western
Hemisphere sediments.”

Reference

Kenneth Barnett Tankersley, Nicholas P. Dunning, Lewis A.
Owen, Warren D. Huff, Ji Hoon Park, Changjoo Kim, David L.
Lentz, Dominique Sparks-Stokes. Positive Platinum anoma-
lies at three late Holocene high magnitude volcanic events in
Western Hemisphere sediments. Scientific Reports, 2018; 8
(1) DOI: 10.1038/s41598-018-29741-8

Note: The above post is reprinted from materials provided by
University of Cincinnati.

(Geology Page, August 4, 2018, http://www.geolo-
gypage.com/2018/08/platinum-is-key-in-ancient-volcanic-

related-climate-change.html)

Platinum rain

UC interdisciplinary research team looks at platinum
for clues to stay ahead of volcanic-related climate
change.

Explosive volcanoes like Mount St. Helens in 1980, blow
materials including platinum up and into the atmosphere.
UC scientists use traces of platinum and chronometric da-
ting technology to determine how far stratospheric winds
have carried dangerous ash from ancient high magnitude

volcanoes, some causing devastating climate change.

Supervolcanoes are one of Mother Nature’s deadliest phe-
nomena, and when they erupt, they can change the climate
of the entire planet.

To get a glimpse for how future catastrophic volcanic events
might alter our lives, scientists at the University of Cincinnati
dug deep into the past to find new evidence for volcanic-re-
lated climate change.

The results of the study are published in the July issue of
Scientific Reports, part of the Nature Publishing Group titled
“Positive platinum anomalies at three late holocene high
magnitude volcanic events in Western Hemisphere sedi-
ments.”

“We looked at platinum particles as an indicator for how far
volcanic ash has traveled,” says Kenneth Tankersley, UC as-
sociate professor of anthropology and geology and lead au-
thor on the study.

“The age of the sediment containing the platinum allowed our
interdisciplinary team of anthropologists, geologists, geogra-
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phers and biologists to directly pinpoint radical change in cli-
mate for eight different Western hemisphere archaeological
sites to three major catastrophic volcanoes from the begin-
ning of the little ice age and medieval warming. The most
recent one dated to the 18th century.”

UC associate professor Kenneth Tankersley and anthropol-
ogy graduate student Dominique Sparks-Stokes look for fine
platinum particles among sediment samples from archeo-
logical sites affected by high magnitude volcanic events
thousands of miles away.

Why is this important? Tankersley says the researchers hope
studies like this can help the world better prepare for the next
major eruption. As he says, “It's not ‘if’ these catastrophic
volcanic events will return, it's ‘when.”

"Can you imagine a year or even a decade with no
summer? This happened consistently throughout the
past 10,000 years."

Kenneth Barnett Tankersley, UC associate professor of an-
thropology and geology

For example, Tankersley explains the Eldgja eruption of (CE
934) as producing so much dust in the atmosphere, it filtered
enough sun and heat to lower global temperatures signifi-
cantly for a couple of years. What ensued were severe win-
ters contributing to famine, epidemics and loss of many lives.
Over 900 years later a volcanic event on Krakatoa — an is-
land in the northeast India Ocean as part of the Indonesian
archipelago — caused Cincinnati to have an extremely cold
winter and a very cool summer in the late 1800s.

Map showing volcanic centers (red triangles) for late Holo-
cene high-magnitude eruptions (black triangles) for Laki
volcanic system (#1), Eldgja volcanic fissure (#2) and Ku-
wae volcano (#3). Study sites for platinum (black triangles)
include: Temple Reservoir tank, Tikal, Guatemala (#4);
Nonsuch Bay, Antigua (#5); Chaco Canyon, New Mexico
(#6); Albert Porter Pueblo, Colorado (#7); Wallace Ruin,
Colorado (#8); Big Bone Lick, Kentucky (#9); Wynema,
Ohio (#10); and Great Serpent Mound, Ohio (#11).

Not all explosive volcanic eruptions result in the global distri-
bution of particle spread, such as the most recent Kilauea
volcano in Hawaii. However, according to Tankersley, there
is a definite link between significant changes in climate con-
ditions outside regular climate cycles and the high magnitude
volcanic events explored in this research.

Platinum value
A key player in this investigation is platinum. According to

the researchers, the rare element doesn’t occur naturally on
the Earth’s surface. It only occurs after a cosmic impact like
a meteor, asteroid or a slice of a comet hits the earth.

Or, as in this case, platinum is revealed when volcanic ash
spews fountains of incandescent lava and cow-pie shaped
molten rock bombs. The resulting ash clouds contain fine
platinum particles, evidence for the far-reaching effects of
major volcanic eruptions.

The study looked at sediment samples from eight Western
hemisphere archaeological sites in the Ohio valley, the Amer-
ican southwest, the Caribbean and the Maya Lowland in Gua-
temala.

The interdisciplinary researchers from across UC’s campus
and Kongju National University were able to successfully con-
nect the radical climate change patterns from each of those
sites to one or more of three high magnitude volcanic events
including the Eldgja volcano (CE 934) and the Laki volcano
(CE 1783) in Iceland and Kuwae volcano in the island of Va-
nuatu off the coast of Australia (CE 1452).

All three catastrophic volcanic eruptions happened within the
last 1,000 years or the late Holocene — the geological period
we live in currently.

“Being a woman in STEM at the University of Cincin-
nati has been a great experience. Even though | feel
there is a long way to go in order to see more women
in STEM programs at UC, | can tell that the university
departments have done everything in their power to
encourage representation for women. This type of
support really affirms my love for anthropology and
archaeology, and aligns our mutual passions.”

Dominique Sparks-Stokes

Dating sediment

Among UC’s research team is first-year anthropology grad
student Dominique Sparks-Stokes who retrieved deep sedi-
ment samples from two of the Ohio Valley sites and identified
botanical remains for radiocarbon dating.
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After teasing out carbonized plants from the deep core sam-
ples, Sparks-Stokes and the researchers were able to count
the number of carbon atoms — a process Tankersley says
helps geochronologists put a precise date on where they are
within the core.

In the lab, Sparks-Stokes works on trays filled with sandy
colored dust and flakes. “See those tiny sparkling particles in
this dust that looks like shiny sand? Much of that shiny ma-
terial is quartz, feldspar and mica from volcanic dust pre-
served in the baked pottery.

UC geography professor Nicholas Dunning collecting sedi-
ment samples from Chaco Canyon, New Mexico.

SEM micrograph of the volcanic mineral biotite, found in an-
cient pottery from the Hopewell site at Shawnee Lookout.

UC geology professor Lewis Owen collecting sediment sam-
Microscopic view of platinum particles found within sediment ples from Big Bone Lick, Kentucky, archaeological site.
samples from ancient archeological sites.

“We have perfect conditions in these pocketed and protected

environments where winds have little effect from erosion,”
adds Sparks-Stokes, referring to the sinkholes in Serpent
Mound and the Wynema site in the Ohio Valley areas.

“We dated the preserved sediments containing platinum and
compared those dates to Western Hemisphere volcanic activ-
ity from the same era and associated that with erratic climate
change patterns during that time as a result of those volcanic
events.”

Identifying platinum particles within ancient volcanic ash is
the first step. Dating the sediment using geochronology is the
next, which is where UC geologist Lewis Owen comes in.

“In addition to radiocarbon dating, Owen added his optically
stimulated luminescence expertise to a suite of scientific
technology we call chronometric dating,” notes Tankersley.
“We compared these findings to our typologically and tempo-
rally distinctive artifacts, which allowed us to pin down vol-
canic events that were already known from those epochs in
time.”

UC student Marcy Taylor collecting sediment samples from
the Wynema archaeological site in Mariemont, Ohio.
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Between a rock and a ""hot" place

Regular volcanoes eject millions of cubic feet of ash and de-
bris over an entire state. But as Tankersley points out, su-
pervolcanoes can devastate a whole continent, and half of
the Earth’s supervolcanoes happened in North America.

The last high magnitude eruption created a mini ice age that
led to dramatic climate change. The greatest impact from an-
other catastrophic event would come months after the explo-
sion, however, as the deadliest result of these events is not
so much the ash that falls to the ground but the gases that
stay in the air, adds Tankersley.

“Explosive volcanoes blow materials up into the strato-
sphere,” explains research team member Warren Huff, UC
professor emeritus of geology. “The explosion releases sulfur
dioxide gas, which converts into sulfuric acid aerosol droplets
that then travel through the earth’s atmosphere on wind cur-
rents.

“More than 200 million tons of sulfur dioxide, thrust into the
air and spread worldwide by the stratospheric winds, can pro-
duce a veil covering the earth cutting out much of the sun-
light. When the shade dims the heat from the sun for long
periods of time the earth cools down.”

Volcanologists currently find an active supervolcano brewing
under 3,400 square miles of protected wilderness in North-
west Wyoming’s Yellowstone National Park. It has exploded
several times between 2.1 million years and 830,000 years
ago.

UC professor emeritus of geology Warren Huff illustrates the
stratospheric wind pattern from an aerial view of Rabaul
volcano in Papua, New Guinea, 1994.

Volcanic ash, containing mineral particles, sulfuric acid and
dangerous gases travel through stratospheric wind currects,
leaving their finger prints thousands of miles away.
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Researchers involved in the study include:

Kenneth Tankersley & Dominique Sparks-Stokes, Depart-
ments of Anthropology and Geology; Nicholas Dunning &
Changjoo Kim, Department of Geography; Lewis Owen &
Warren Huff, Department of Geology and David L. Lentz, De-
partment of Biology, University of Cincinnati; Ji Hoon Park,
Department of Geography Education, Kongju National Uni-
versity, Chungcheongnam-do, South Korea.

"The concentrations of platinum from well-dated and
well-stratified late Holocene sites provide an oppor-
tunity for more vigorous scientific evaluations of the
impact of future high magnitude volcanic eruptions
on climate change and society."

Kenneth Barnett Tankersley
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5 Deadliest Volcano Eruptions In Human History
https://www.youtube.com/watch?v=u-halK9jj9E

(Melanie Schefft / UC Magazine, July 26, 2018,

https://magazine.uc.edu/editors_picks/recent_fea-
tures/platinum1.html)
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Five tips for a Project Manager Beginner

Liliya Levandovska
Senior Project Manager

Just yesterday you were involved in several specific tasks for
various projects and now your supervisors entrust you to
manage your own? Or perhaps your project idea received
funding and now you have a chance to realize it?

Congratulations! You are at the start of a very exciting and
challenging journey. And it is never smooth even for experi-
enced project managers.

That is why we collected some tips that might help you nav-
igate through the first months of project management until
you establish your own planning and implementation style
and strategy.

1. Know your documentation: study all relevant project
and funding programme documents to have a full over-
view of project activities planned as well as administrative
and legal requirements for project implementation and re-
porting.

It is a good idea to have the Grant Agreement and the Sub-
mitted Proposal handy at all times.

Certainly, in the beginning, you might need to refer back to
the documents often and double check every detail, but later
you will know all the rules by heart!

2. Be confident and assume leadership and responsi-
bility; however, never take things personally. The project
you are managing is not (only) your personal ambition, it is
a joint EU-funded work of the project consortium and it is in
everyone’s interest to make it successful. When making in-
dependent decisions, consider their impact on partners, on
overall task implementation and extrapolate the efficiency of
your proposed solutions.

3. Think realistically and strategically: proper task divi-
sion is crucial for a successful project, therefore, delegate
internal tasks wisely, provide clear guidelines and set real-
istic timelines for task completion.

If a deliverable is due by the end of the month, do not wait
until the last week, assuming that your colleagues/partners
will draft it (even if they’ve done it before).

Plan ahead, excel in your time management skills: have a
clear overview (printed out and pinned to a wall in your of-
fice) when deliverables are due, when meetings and events
are scheduled and how much time is needed for the comple-
tion of technical and IT tasks.

4. Communication is key: if partners have (legitimate)
concern about your management decisions, communicate
with them, know their reservations and propose alterna-
tives. Organize regular meetings and discussions with your
colleagues. Remember, the team you oversee now, sup-
ported you yesterday.

Do not be shy to ask for support from your senior col-
leagues, as you can always rely on their experience and ac-
cumulated knowledge.

5. Be proactive and motivating, serve as an example for
the team you manage! Don’t stress out in challenging situa-
tions and don’t look for excuses fif your management deci-
sions affected project results. Offer solutions and help in-
stead, learn from best practices and try solving the issue
again!

© Az ANDEZSON WINNANDEETOONS.COM

WILL IT WORK?
WHAT IF IT POESN'T2

WHO CAN WE BLAME?
CAN YOU KEEP A SECRET? < .

"“You'd be surprised the headaches you can avoid by
addressing these four simple questions before
beginning a project.”

(euro media, 11 July 2018, https://www.eutrain-
ingsite.com/blog/post/318/five-tips-for-a-project-manager-
beginner?utm_source=SendBlaster&utm_me-
dium=email&utm_term=%2D&utm_con-

tent=%2D&utm_campaign=201808%2DC)
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Digging into BIM Data

Steve Cimino for AIA Architect

As building information modeling software has evolved, firms
are looking beyond the visualization elements to the data
within.

Once cutting-edge technology, building information modeling
(BIM) software like Autodesk’s Revit, Bentley’'s Genera-
tiveComponents, and Nemetschek’s Vectorworks is now
standard fare in architecture firms. How standard? According
to AlA’s biannual report “The Business of Architecture 2016,”
96 percent of large firms, 72 percent of midsized firms, and
28 percent of small firms utilize one or more BIM software
programs. (The 2018 edition of this report will be released
this month.)

TA NEA THZ EEEEI'M — Ap

OYZTOZ 2018

ZeAida 34


https://www.eutrainingsite.com/blog/post/318/five-tips-for-a-project-manager-beginner?utm_source=SendBlaster&utm_medium=email&utm_term=%2D&utm_content=%2D&utm_campaign=201808%2DC
https://www.eutrainingsite.com/blog/post/318/five-tips-for-a-project-manager-beginner?utm_source=SendBlaster&utm_medium=email&utm_term=%2D&utm_content=%2D&utm_campaign=201808%2DC
https://www.eutrainingsite.com/blog/post/318/five-tips-for-a-project-manager-beginner?utm_source=SendBlaster&utm_medium=email&utm_term=%2D&utm_content=%2D&utm_campaign=201808%2DC
https://www.eutrainingsite.com/blog/post/318/five-tips-for-a-project-manager-beginner?utm_source=SendBlaster&utm_medium=email&utm_term=%2D&utm_content=%2D&utm_campaign=201808%2DC
https://www.eutrainingsite.com/blog/post/318/five-tips-for-a-project-manager-beginner?utm_source=SendBlaster&utm_medium=email&utm_term=%2D&utm_content=%2D&utm_campaign=201808%2DC

Just as BIM has gained purchase in the past decade, it has
also grown in its value to firms—particularly in the data it
offers.

“When | started down this path 10 years ago, BIM was mostly
3D and graphical,” says Natasha Luthra, virtual design and
construction director of emerging technologies at Jacobs and
2018 chair of AlA’s Technology in Architectural Practice (TAP)
Advisory Group. “Now it's about the intelligent data associ-
ated with the design. If there was a product that wasn’'t 3D
but was highly intelligent and data-focused, we’d lean toward
that.”

Luthra became invested in the technology side of architecture
when a small firm in Chicago made learning Revit a prereq-
uisite to getting hired. She’s risen among the ranks in that
specialty ever since, putting aside her training as an architect
to bridge the gap between designers and technologists.

“It has been my belief that you need someone who under-
stands architecture to help other architects through the tech
side of things,” she says. “Otherwise it’s impossible to get the
maximum amount of use out of the tools at our disposal.”

Those tools have certainly grown in recent years, with virtual
and augmented reality being hailed as the next big thing, and
artificial intelligence on the tip of everyone’s tongue. But be-
yond all the fancy buzzwords, there has been BIM. With soft-
ware from Autodesk and Bentley becoming ubiquitous in
firms, there are now reams of data on every project devel-
oped and delivered. Traditionally, those data have benefited
contractors, saving them time in the field. But now firms are
scraping data from their models and combing through them
to figure out how it can enrich their practices.

“Saying you should use BIM is not a thing anymore,” says
Ryan Johnson, AlA, an associate at Clark Nexsen and a mem-
ber of the TAP Advisory Group. “We’re well over that hump.
We shouldn’t be talking about why we should use BIM; we
should be discussing how we can benefit more from it.”

Those discussions aren’t just internal. Though more data can
help streamline processes and give firms insight into energy
efficiency and other calculable metrics, it can also be used to
strengthen bonds with long-term clients. These days, if a cli-
ent has a problem or a concern, the solution can often be
found within the numbers.

“I don’t think ‘better design’ is what you use BIM for,” Luthra
says. “You need to talk to your clients and find out what
they’re looking for, then go back to the data and find out
what’s there. The advantage of doing that, especially with
small firms, is having a relationship with the client that lasts
longer than the time it takes to design the building. You want
to be a partner for the entire life cycle of the building. That's
the real value of BIM.”

Asking and Answering

Ken Sanders, FAIA, agrees. As managing principal at Gensler,
he’s involved in numerous aspects of the business, including
the firm’s incubator labs for new ideas and co-leading the
team responsible for design resilience. But technology has
always been a passion of his, and he grasps how data can
help answer guestions that more firms—and some clients—
are starting to ask.

“What's of increased interest to us is, ‘Are people using, say,
workplace designs as we thought they would?’” he says. “And
as sensors become less expensive, how can we configure
them to watch and learn how spaces are actually being used
by their occupants? This can apply to a retail or hospitality
project as well; we want to find out how customers and
guests engaged with the environment around them, beyond
anecdotal storytelling about what somebody saw or what a
perceived problem might be.”
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Gensler worked on roughly 10,000 projects in 2017, which
means no one person can know all the details of each design.
Even more so, Sanders recognizes that, though training and
instincts can take an architect quite far, data can reveal hid-
den truths that would otherwise go unnoticed.

“Sometimes the data confirm what you already believe,” he
says, “and sometimes you discover something unexpected.
Either way, we want to use that information to help our cli-
ents and us make better design decisions. When you work on
a project, you're not done after it gets built and everyone
moves in. Especially at Gensler—where so much of our work
is repeat business for large-scale clients—we can start to lev-
erage what we’re learning every time we deliver a project
and make use of that knowledge on the next one.”

Prepare for the Inevitable

“The machines are coming,” Luthra says. “We’ve seen this in
so many other industries. Cars and airplanes are being built
without a lot of hand-holding or design input. We need to get
to a point where people are more important than an algo-
rithm.”

A huge step toward that point is mining, organizing, and
making use of data provided by BIM software. Not all clients
recognize its worth, especially non-developers—“No one ever
asks us to send over an Excel file with the data we’re using,”
Johnson notes—but it's also not the client’s job to be that
savvy. It's the job of the architect.

“The client contracts us to come up with the best design we
can,” Luthra says. “And, as architects, what do we want to
be? Do we want to make the pretty pictures and leave? Or
do we want to be the master builders, the master executors?
That’'s where BIM can take us.”

Steve Cimino is a Los Angeles-based writer and editor with a
focus on architecture and design.

(AIA Architect, August 01, 2018, https://www.architect-
magazine.com/aia-architect/aiafuture/digging-into-bim-
data_o)
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Top 10 Heaviest Concrete Structures in the
World

How Much Does Your Concrete Structure Weigh?

Bill Gates can now add to the list of his many accomplish-
ments the title of architecture critic, having recently written
a piece for the online publisher Quartz. Called “Have you
hugged a concrete pillar today?” the review is based upon
“Making the Modern World: Materials and De-materialisa-
tion,” by his favourite author, historian Vaclav Smil.

Smil’s book details how we use the most basic materials to
build and fuel our civilizations, and raises questions about
how we will continue to consume in the future. It includes a
host of beautiful illustrations that clearly and succinctly ham-
mer home points.

In his intro, Gates mentions that his car contains “around
2,600 pounds of steel, 800 pounds of plastic, and 400 pounds
of light metal alloys.” These numbers break down the seem-
ingly frivolous nature of objects into the real environmental
impact they create.
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One of the main materials discussed in the book is concrete.
China used more concrete in the last three years than the

United States used in the last 100; a staggering statistic, con- Burj Khalifa, Dubai, UAE

sidering the rate of urbanization that it implies. In pursuit of 238,747,095.768 pounds of concrete
understanding concrete better, we found some examples and

gave them the same treatment. How many pounds does the The Burj Khalifa is currently the tallest building in the world.
concrete in your building weigh?

Three Gorges Dam, China
144,309,356,753.51 pounds of concrete

This controversial hydropower dam is located on the Yangtze
River.

Petronas Twin Towers, Kuala Lumpur, Malaysia
848,878,569.099 pounds of concrete

The Petronas were at one point the tallest buildings in the
world, and are some of the heaviest, thanks to concrete foun-

dations that go 120 meters deep.

King Fahd Causeway, Saudi Arabia & Bahrain
1,856,921,867.98 pounds of concrete

The King Fahd Causeway is a 17-mile-long road connecting
Saudi Arabia and Bahrain.
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Grande Dixence Dam, Switzerland
31,832,946,341.227 pounds of concrete

This is the tallest concrete dam in the world.
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The Venetian Hotel, Las Vegas
85,183,118 pounds of concrete

The Venetian is part of the largest 5-diamond hotel and resort
complex in the world.

Grand Coulee Dam, Washington State
47,749,419,512.94 pounds of concrete

Grand Coulee is located on the Columbia River and is the
largest concrete structure in the United States.

The dome of the Pantheon, Rome
9,997,964 pounds of concrete

This classic was one of the earliest Roman concrete buildings.

Wilshire Grand, Los Angeles
82,000,000 pounds of concrete

This supertall tower will be the tallest building on the West
Coast upon completion.

N :{\‘«l\\\\

The Pentagon, Washington DC
1,764,507,448.36 pounds of concrete

.“.n._.,.. 2258

As the HQ of the US Department of Defence, the Pentagon
was fortified with incredibly heavy concrete walls.
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(Matt Shaw / Construction Chat, http://www.construction-

chat.co.uk/articles/heaviest-concrete-structures-in-the-
world/?utm_content=75898700&utm_medium=so-
cial&utm_source=linkedin)
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Seismic Design of Foundations:
Concepts and applications

Subhamoy Bhattacharya,
Rolando P. Orense and
Domenico Lombardi

_ With easy-to-understand explana-

tions of the basic concepts, Seismic
Design of Foundations examines recent and worldwide re-
search outputs and post-earthquake reconnaissance case
studies and offers practical means of applying them to the
real world. Each case study also provides worked examples
of new and innovative findings that reveal background
information behind the codes of practice in various parts of
the world as well as the lessons learned from recent large-
scale earthquakes.

Seismic Design of Foundations presents state-of-the-art in-
formation which will be ideal for any student studying post-
graduate civil engineering or structural engineering as well
as researchers working in the field of seismic design.

This book aims to

e assimilate latest state-of-the-art research from Europe,
Japan and New Zealand

e break down and explain the codes of practice into easy-
to-understand concepts

e showcases worked examples at the end of each chapter
highlighting the concepts covered

® includes case studies from all over the world including
Italy, Greece, India and Taiwan amongst others.

Seismic Design of Foundations presents state-of-the-art
information which will be ideal for any student studying
postgraduate civil engineering or structural engineering as
well as researchers working in the field of seismic design.

(ICE Publishing, 17 December 2018)

Engineering in Chalk:
Proceedings of the Chalk 2018
Conference

British Geotechnical Association
(BGA)

This volume contains the proceed-

ings of a major two-day internatio-
l_ nal conference on Engineering in

Chalk, organised by the British Geotechnical Association
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(BGA), with support from the Engineering Group of the Geo-
logical Society (EGGS). Bringing together the knowledge and
experience gained in the last three decades the papers in this
collection present research and case histories to provide a
definitive up to date perspective on a wide range of technical
themes relating to Engineering in Chalk.

The papers reflect the themes of the conference which
include

® carthworks

e foundations and piling

® geological hazards

e offshore engineering

® site investigation/characterisation

® in situ and laboratory testing

e tunnelling

® case histories of construction and engineering
e water and the environment

e future engineering issues.

This volume covers a wide range of topics which are of direct
relevance to all who work within the broad field of geotechni-
cal engineering, including consultants contractors, acade-
mics, materials suppliers, equipment manufacturers, and the
owners and operators of infrastructure, and structures and
facilities.

(ICE Publishing, 05 September 2018)

Crossrail Project:
Infrastructure Design and
Construction - Volume 5

Crossrail, Rhys Vaughan
Williams and Mike Black

The construction of the Crossrail
project began at North Dock in Ca-
nary Wharf in May 2009 and it has
been one of the largest single infra-
structure investments undertaken in the UK to date. Consist-
ing of 21 kilometres of new twin-bore tunnels and 10 new
world-class stations in central London connecting to up-
graded lines, the line will provide essential new services to
the east and west of the UK capital.

Crossrail Project: Infrastructure Design and Construction -
Volume 5 contains 21 new papers submitted to Crossrail’s
Technical Papers Competition. Contributions have come from
consultants, contractors, suppliers and third-party stake-
holders all of whom have been involved in the Crossrail pro-
ject. The papers cover a variety of disciplines including fire
safety, sustainability, engineering design, reliability and ma-
ny more.

As part of the legacy of the Crossrail project, it is important
for the organisation to share its experiences and best prac-
tices with the rest of the industry and to showcase the skills
of the personnel involved and the successful delivery of each
phase of works. This fifth volume continues Crossrail’'s
dissemination of that experience as the project itself nears
completion with the official launch due in 2018.
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Crossrail Project: Infrastructure Design and Construction —
Volume 5 offers a valuable source of reference for current
practices in design and construction of large-scale under-
ground projects.

(ICE Publishing, 14 September 2018)

The Authenticity
of
the Foundation of

Heritage o
Structures The authenticity of the

foundation of heritage
structures (English Edition)

Yoshinori lwasaki

Yoshinori Iwasaki As a general report for session 4c
Geo-Research Institute, on “Preservation of Historic Sites,”
Visiting Prof., ) the author likes to review the
h;ls:;“mjl: HESER activities of UNESCO as general
iy el trend and those of the Internatio-

nal Society of Soil Mechanics and
Foundation/Geotechnical Engineering on the conservation of
old buildings and historical heritage.

(ODONTA PRESS, September 20, 2017)
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www.geosyntheticssociety.org/wp-content/up-

10ads/2018/08/1GS-News-Vol34-lIssue2.pdf

KukAogpopnoe 1o Teuxog 2 Tou Topou 34 Twv IGS NEWS Tng
International Geosynthetics Society [ Ta NapakdTw Nepiexo-
Heva:

General Information for IGS Members
IGS Election Update
Invitation to the 2018 IGS General Assembly with
Awards Presentation
IGS Meetings and Events at the 11th ICG in Seoul
Call for proposal: GeoAfrica 2021

NN

I1GS Young Members
Young Members Committee — Photo Contest
Recognising Wikipedia Contributions

Technical Committees 1GS-TC
1st GeoReinforcement Workshop
1st GeoBarrier Workshop

ocud dhDM wWNN

PR
'

Reports of Conferences with IGS Auspices
5th International Conference on the Use of Geofoam
Blocks in Construction Applications 14

Announcement of the International Conference
of IGS 16
11th ICG International Conference on Geosynthetics 16

Announcements of Conferences under the

Auspices of IGS 19
GeoMEast 2018 International Congress and
Exhibition 19
Geosynthetics Conference 20

News from the IGS Chapters and the Membership 21
News Announcements of the North American IGS

Chapter 21
5th IGS UK Symposium - Use of Geosynthetics in
Rail: Towards 2025 22
8th IAGIG - Annual Conference of the Italian Young
Geotechnical Engineers 23
2nd Technical Session on Geosynthetics — Geosyn-
thetics Solutions for Soft Ground Reinforcement 24
XXIX Italian National Conference on Geosynthetics 25
12th Rencontres Géosynthétiques 2019 25
New Board of the Czech Chapter 26
List of IGS Chapters 26
Official Journals of the I1GS 28
Geosynthetics International 28
Geotextiles & Geomembranes 29
Corporate Membership 31
Case Studies — Use the Chance! 31
Landfill drainage and enhanced cover soil interface,
Silent Valley Landfill, Ebbw Vale, Wales, U.K. 31
Detention Pond under the Freeway Overpass,
Taichung, Taiwan (R.O.C.) 32
Nuevo Aeroporto Internation de la Ciudad de
Mexico (NAICM) - Runway 3 33
Sunich Reinforced Green Slope Project (lran) 34

Kaytech Stabilises XtraSpace Storage Facility 35
Hybrid Sheet Piling — Fiberglass Reinforced PVC

Profiles 36

Roadway Reinforcement Applications 37

Securing Cavities Area by a very high Tensile

Strength Geosynthetic Reinforcement 39

Corporate Members of the IGS 40
IGS News Publisher, Editor and Chapter
Correspondents 46
IGS Council 47
IGS Officers 47
Calendar of Events 48
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KukAo@popnaoe To Telxog 2 Tou Topou 25 (Anpidiog 2018) Tou
nepiodikol GEOSYNTHETICS INTERNATIONAL pe Ta napa-
KATW NePIEXOMEVA:

Effects of a very low pH solution on the properties of an HDPE
geomembrane, L. Zhang, A. Bouazza, R. K. Rowe, J. Scheirs,
25(2), pp. 118-131

Testing and analytical modeling of two-dimensional geotex-
tile tube dewatering process, C. R. Ratnayesuraj, S. K.
Bhatia, 25(2), pp. 132—-149

Optimal design of piled embankments with basal reinforce-
ment, P. Jelui¢, B. Zlender, 25(2), pp. 150-163

Deterministic and random FEM analysis of full-scale unrein-
forced and reinforced embankments, N. Luo, R. J. Bathurst,
25(2), pp. 164-179

Numerical study of earth pressure reduction on rigid walls
using EPS geofoam inclusions, H. Kim, A. F. Witthoeft, D.
Kim, 25(2), pp. 180-199

Optimal reliability based design of V-shaped anchor trenches
for MSW landfills, K. V. N. S. Raviteja, B. M. Basha,
25(2), pp. 200-214

Field and laboratory time-dependent behaviors of geotextiles
in reinforced soil walls, R. Placido, F. H. M. Portelinha, M. M.
Futai, 25(2), pp. 215-229

Evaluation of predictions of nhonwoven geotextile pore size
distribution under confinement, E. M. Palmeira, H. L. Trejos
Galvis, 25(2), pp. 230-241

Large-scale tests to assess the efficiency of a geosynthetic
reinforcement over a cavity, B. F. G. Tano, G. Stoltz, S. S.
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