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PRESERVATION OF

MONUMENTS
& HISTORIC SITES

SEPTEMBE > | ATHENS, GREECE

JOIN US IN ATHENS

The Hellenic Society for Soil Mechanics and Geotechnical Engineering (HSSMGE)
is pleased to invite you to participate in the 4th International Symposium on
Geotechnical Engineering for the Preservation of Monuments and Historic Sites,
which will be held on September 2026 in Athens, Greece.

This is the premier event on Historic Sites Preservation organized by the Tech-

nical Committee 301 of the International Society for Soil Mechanics and Geotech-
nical Engineering (ISSGME).

CONFERENCE FOCUS

The legacy of the Ground Monument System

"Masonry constructions, foundations and ground can hardly be distinguished and
should be considered integral parts of a single system."” R. Jappelli

Global challenges ahead

The preservation of the Ground Monument System has reached a turning point
calling for immediate action. To ensure that humanity’s treasures will not be lost
to climate change or damaged beyond repair by natural and man-made hazards
we need to explore advanced analytical tools and techniques and introduce new
methods of working and collaboration so as to leverage the major advances in
material and engineering science and promote knowledge transfer between re-
search and restoration practice.
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CONFERENCE THEMES

TRADITIONAL TOPICS

e Principles of conservation, maintenance strategies, case histories

e Site investigations and monitoring of cultural heritage sites affected by natural
and man-made hazards

e Seismic risk, site effects, soil structure interaction

o Effects of urban development and tunnelling on built heritage

e Preservation of diffuse heritage: soil instability, subsidence, environmental
damages

EMERGING AREAS

o Digital technologies for the investigation of monuments and sites

¢ Monument preservation in a changing climate: dealing with increasing temper-
atures and extreme weather

e Climate adaptation measures for built heritage treasures

e Heritage conservation: promoting interdisciplinarity and restoring synergies
between science and practice

LOCATION

From the iconic Acropolis rock to the well-preserved ancient ruins of the Athenian
neighborhood, Athenian monuments serve as a stipulating backdrop for discus-
sions on the protection of cultural heritage. Their resilience is an inspiration for
academics and practitioners seeking strategies to safeguard the future of our
shared cultural legacy.

An é\rler-c'hangi'ng and-
vibrant metropolis
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Conference Website is coming soon!

Register here for updates
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The Severn Tunnel
Victorian Built Underwater Tunnel

The Severn Tunnel is a railway tunnel in the United Kingdom,
linking South Gloucestershire in the west of England to Mon-
mouthshire in Wales.

The tunnel is 7,008 m (4.355 mi) long; with 3,621 m (2.250
mi) of it under the river. It was the longest underwater tunnel
in the world until 1987.

The tunnel was completed in 1886 by John Hawkshaw on be-
half of the Great Western Railway.

Construction began in 1873. Work progressed relatively
smoothly until 1879, at which point a significant flooding oc-
curred from what we now know as “The Great Spring”. Flood-
ing was ultimately contained, by the installation of greatly-
increased pumping facilities and sending a diver down a shaft
and 300 m along the tunnel heading to close a watertight
door sealing off the waters, allowing construction to continue.

NOTE.
ORICINAL GRADIENTS SWEWN IN DOTTED LINES.

The d|ver who’ ach|eved th|s was AIexander Lambert
equipped with Henry Fleuss' newly developed self-contained
rebreather apparatus, which negated the need for a trailing
hose.

Construction continued to encounter flooding problems but
ultimately the team were successful and the line was opened.

There is a continuous drainage culvert between the tracks to
lead ground water away to the lowest point of the tunnel,
under Sudbrook Pumping Station, where it is pumped to the
surface.

It has been estimated that upwards of 50,000,000 litres per
day of fresh water are typically being pumped from the tunnel
by Sudbrook Pumping Station.
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As such there are a myriad of safety, maintenance, and
backup measures in place.

Estimates are that the tunnel would be full of water within 26
minutes if the pumps were switched off and backup measures
failed.

Despite all these challenge the tunnel is still in use today and
is even fully electrified.

RIVER SEVERKX

https://www.linkedin.com/in/tunnels-and-tunnelling-inter-
national?miniProfileUrn=urn%3Ali%3Afsd pro-
file%3AACOAADT-

VHQBNZITItTG2nV23S157 0bTtvmik&lipi=urn%3Ali%3Apa
ge%3Ad flagship3 groups entity%3BNsXWUJTYRI-
YGSxhF7rOxKA%3D%3D

TA NEA THZ EEEEI'M - Ap. 183 - IANOYAPIOZ 2024


https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D
https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D
https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D
https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D
https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D
https://www.linkedin.com/in/tunnels-and-tunnelling-international?miniProfileUrn=urn%3Ali%3Afsd_profile%3AACoAADT-VHQBnZlTJltTG2nV23S157_0bTtvmik&lipi=urn%3Ali%3Apage%3Ad_flagship3_groups_entity%3BNsXWUJTYRiyGSxhF7rOxKA%3D%3D

The Severn Tunnel
One of the Longest Under-water Tunnels in the
World

THE WELSH PORTAL of the Severn Tunnel is 4 miles 624
yards from the Gloucestershire entrance, and of this dis-
tance 2% miles are underneath the River Severn. The total
length, including approaches, is approximately seven miles.

THE River Severn has always formed, at its mouth, a serious
obstacle to through traffic between South Wales and Bristol
and the south-west of England. The natural barrier of a wide
estuary is made more difficult by exceptional tidal conditions.

Until quite modern times the crossing of the Severn estuary
had to be made by boat, and the passage was, to a greater
or less extent, dependent on the state of the tide. Apart from
craft of all kinds that followed no regular course, three estab-
lished ferries are known to have existed. There was an an-
cient crossing from the Gloucestershire side to Sudbrook, in
Monmouthshire, near the remains of a camp that guarded a
ferry on the route between the Roman stations of Aquae Solis

GRILINAL_CRADIENTS SMEWN 1% DOTTED LINE.

(Bath) and Venta Silurum (Caerwent). The Old Passage,
higher up, joined the Gloucestershire village of Aust with
Beachley, near the mouth of the Wye. The New Passage led
from a point beyond the hamlet of Redwick, in Gloucester-
shire, to a landing-place just east of Portskewett and close to
Sudbrook. After the coming of the railways the old-time ferry
on the New Passage route was replaced by a steam ferry,
which conveyed passengers travelling by the Bristol and
South Wales Union Railway. This railway, with its ferry piers,
was the forerunner of the Severn Tunnel. The steam ferry
service was opened in 1863, and for twenty-five years
worked without a serious accident.

The traffic along this route increased to such a degree that
the steam ferry soon became unequal to its task, and other
schemes were considered for bridging or tunnelling

In 1872 the Severn Tunnel Railway Act, after many vicissi-
tudes, received the Royal Assent. The Great Western Railway
undertook the construction of the tunnel. Mr. Charles Rich-
ardson, the originator of the adopted scheme, was made en-
gineer-in-charge, and Sir John Hawkshaw the consulting en-
gineer.

Briefly, the plan envisaged the making of a railway from a
point on the Bristol and South Wales Union Railway east of
Pilning to the Gloucestershire shore, from there under the
Severn, and thence to a junction with the main line at Rogiet,
now called Severn Tunnel Junction.

The length of the Severn Tunnel is 4 miles 624 yards, of
which two miles and a quarter are under the river. Of the
remainder about half a mile is in Gloucestershire and the bal-
ance in Monmouthshire. Including the approaches, the total
length is approximately seven miles. If we except the London
Tube railways, the Severn Tunnel is the longest railway tun-
nel in the British Isles; it is also one of the longest under-
water tunnels in the world.
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A GIGANTIC WORK. This diagram show the tunnel in section as it would appear to an observer looking down-stream. To the left
is the English shore, and the figures along the bottom of the diagram show the mileage. The gradients are indicated above them.

As will be seen from the longitudinal section, shown above,
the line is level for some chains under the deepest part of the
river, but rises at a gradient of 1 in 100 towards the Glouces-
tershire side, and at 1 in 90 towards the Monmouthshire side.

The tunnel was designed to have a depth sufficient to enable
the building of a roof 30 ft thick (subsequently increased to
50 ft between the top of the arch and the lowest part of the
river bottom). The latter is formed by the Shoots, a deep-
water channel containing, even at low tide, a depth of 80 ft
of water, and having a surface width of about 400 yards.
Throughout the remaining width of the estuary the exterior
of the tunnel was to be partly exposed at full ebb, standing
in places 15 ft above water-level.

The Great Western Railway Company lost no time in setting
to work, and began operations early in 1873.

It will help to state briefly the general scheme of construc-
tion. From each shaft, which was sunk at a defined depth,

top and bottom headings were driven in both directions on
the centre line of the tunnel. As the excavation proceeded,
the headings approached one another, and ended by forming
a continuous passage along the full length of the tunnel, the
floor of the bottom heading coinciding with the intended tun-
nel floor. The dimensions for the headings were fixed at 7 ft
square, and were afterwards described as the “Seven Foot
Heading”. In addition to affording access to the heading, the
shafts served for purposes of ventilation, and to admit pumps
for raising and ejecting the water which is always encoun-
tered on such an undertaking. From the Seven Foot Heading
the rock and earth above and alongside had to be hollowed
out to the full cross-sectional dimensions of the tunnel. Since
the tunnel was designed to carry two lines of track, the width
was fixed at 26 ft. The semicircular arch of 13 ft radius was
to spring from side walls 7 ft above rail level, and the depth
between rail level and the tunnel invert was to be 4 ft 6-in.
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THE ENGLISH ENTRANCE is in Gloucestershire, and is about
one-third of a mile from the bank of the River Severn. From
this point the tunnel descends at a gradient of 1 in 100
down to the short level stretch under the Shoots, near the
Welsh bank.

In view of the fact that at low tide the river shrank to the
width of the Shoots Channel, it will be realized that this chan-
nel was the key to the entire undertaking. If the tunnel were
practicable under that 400 yards there could be no doubt as
to the success of the whole venture.

Before work was begun careful soundings were taken to as-
certain the contours of the river below the Shoots. Where the
centre line of the tunnel was determined, the soundings were
multiplied until the recorded depths were barely 2 ft. apart
from one side of the channel to the other. To explore the
strata that would be met with in the excavation of the tunnel,
a shaft 15 ft in diameter was sunk to a depth of 200 ft on the
Monmouthshire or west side of the Severn at Sudbrook CIiff.
From there the driving of a heading eastwards under the river
was begun. This heading was to rise gradually from its bot-
tom and eventually drain the tunnel at its lowest point. To
this end land was acquired, accommodation was provided
nearby for the workmen, and a temporary railway was laid to
connect with Portskewett Station for the conveyance of wind-
ing engines, bricks, timber, and so forth to the site of the
shaft.

The headings were driven by drilling and by blasting where
rock was encountered. Hand-drills and common blasting
powder were used at first, but subsequently machine drills
and dynamite were substituted. The drills were driven by
compressed air, which was taken along the heading as the
work advanced in a 6-in pipe having a rubber hose at the
working end which could be attached to the drilling machine.

With the rather limited plant available progress was very
slow. By August, 1877, after four and a half years’ work, only
one shaft, afterwards known as the Old Shaft, had been sunk,
and only about 1,600 yards of Seven Foot Heading had been
driven under the river. A second shaft had been begun, but
it was only half sunk and not lined. In this shaft it was in-
tended to fix the permanent pumps.

AT THE MONMOUTHSHIRE END the gradient is steeper than

that on the English side of the tunnel, the figures being 1 in

90. The line to the right is a temporary one, laid by the con-
tractors.

The Great Western Railway now invited tenders for carrying
out the whole of the work. Two contracts were let, one to
Oliver Norris of New Passage, and the other to Rowland
Brotherhood. Norris engaged to sink a shaft on the Glouces-
tershire side, known subsequently as the Sea Wall Shaft, and
to drive Seven Foot Headings east and west of it. Brother-
hood undertook to sink two shafts on the Monmouthshire
side, a little way west of Sudbrook, and to drive similar head-
ings in either direction. These two shafts were afterwards
known as the Marsh Shaft and Hill Shaft respectively. The
headings were to follow the gradient designed for the tunnel.

Pumps capable of dealing with the water encountered in the
workings were installed in these shafts, as well as in the per-
manent one at Sudbrook, now completed and known subse-
quently from its lining as the Iron Shaft. This was, indeed,
lined with iron, except for the bottom 10 ft, which were brick-
lined. Its position was some twenty-seven yards from the old
shaft mentioned above, and clear of the side of the tunnel. A
cross-heading between the Iron Shaft and the main heading
was constructed as a means of access and divided by a door.

HEADINGS WHERE ROCK WAS ENCOUNTERED were ar-
ranged as shown. A, head tree only; B, head tree and sup-
ports; C, with side trees; and D, with side trees and cills.

From this point work progressed regularly until the middle of
October, 1879, when the heading from the Old Shaft had
been driven some two miles under the river. It reached within
130 yards of the west heading from the Sea Wall Shaft. Work
on the other headings in each direction had also progressed
favourably, including that on a heading from the Old Shaft at
a higher level than the original one.

On October 16, 1879, a terrible setback occurred. A big fresh-
water spring was suddenly pierced. Volumes of water poured
in at the rate of 6,000 gallons a minute from this source
alone. The pumps had previously dealt successfully with
more than 2,000 gallons a minute, but they could not cope
with this additional burden. They were overpowered after
having worked at full speed for nearly twenty-four hours. The
work associated with the Sudbrook Shaft under the river was
entirely flooded, cascades falling down the 40 ft depth of the
shaft. Fortunately none of the men at work suffered any in-
jury other than a wetting, as they were able to escape
through the cross-heading and the door into the Iron Shaft.
The spring thus freed, thenceforth known as the Great
Spring, has ever since demanded its daily quota of energy
from the powerful pumping plant with which first the works,
and finally the tunnel, had to be equipped.

This was indeed a blow for the railway company. Sir John
Hawkshaw, the Consulting Engineer, was immediately asked
to undertake the chief responsibility, Mr. Charles Richardson
acting as joint engineer. On the advice of Sir John, Mr.
Thomas A. Walker (a contractor with whom he had shared
previous tunnel experience) was entrusted with the task of
completing the work. He took possession on December 18,
1879. The desolation of the scene which confronted him can
be imagined.

Sir John now decided to lower the tunnel under the Shoots
fifteen feet. This entailed deepening all the shafts, and the
building of a new drain from the new bottom under the
Shoots to the pumping shaft, converting the existing bottom
heading into a top heading. Larger pumps and engines were
ordered and four new shafts constructed - one at Sudbrook,
another at the Sea Wall, and two at a point twenty-six chains
west of the Sudbrook shafts beyond where the Great Spring

ZeAida 9
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had broken in. The object was to collect all the water from
the spring and to keep the rest of the work dry. Owing to
various delays and unforeseen incidents the works were not
cleared of water until December 7, 1880.
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COMPLETED TIMBERING for full-sized tunnel in soft ground.
The dotted lines indicate the cross-section of the tunnel.

Work underground was now pushed forward with great en-
ergy. A strong wall was built to imprison the Great Spring,
thus isolating it completely from the works. By this time a
small town, accommodating the workmen, had sprung up at
Sudbrook; it had its mission room, school, hospital and post
office, besides engine houses and the buildings of the tunnel
works.

At the Sea Wall Shaft on the English side of the river, the
brick arching of the tunnel had been begun in December, and
bricklayers were at work when, quite unexpectedly, salt wa-
ter burst in from the roof, putting them to flight. Above, at
low water, was a pool near the shore called the Salmon Pool,
where the thickness of roof over the tunnel was only about
three feet and where it had been originally intended to con-
crete over the river bottom. A number of the men, joining
hands, were sent to walk through the pool to find the hole.
One of them found it and suddenly disappeared, having to be
rescued by his neighbours. The river bed at the spot was
overlaid with large quantities of clay, and pumping opera-
tions, which had meanwhile been stopped to prevent the en-
largement of the leak by the inrush of water, were resumed
without incident. The brick arching was extended rapidly past
the spot with a thickness of 4 ft instead of the normal 2 ft 3-
in.

The severe snowstorm of January, 1881, caused great hard-
ships, and held up the supply of coal and other material for
three days. Coal was borrowed from farms and cottages in
the immediate vicinity and timber was also pressed into ser-
vice. Thus there was enough fuel to keep the pumps going,
although the severe frost which followed prevented all sur-
face operations for about a fortnight.

On September 26, 1881, the two Seven Foot Headings were
joined up and extended as one clear passage-way or prelim-
inary tunnel for the full distance of two miles and a quarter
from Sudbrook to the Sea Wall Shafts. This permitted the
establishment of through ventilation by means of a fan at
Sudbrook, in place of compressed air.

At the beginning of 1882, sixty yards of the Seven Foot Head-
ing had been expanded into the full-sized tunnel from the Sea
Wall Shaft, and 300 yards of the tunnel arch were completed
north-westwards from that point. Work now progressed ex-

peditiously. In that year a length of 3,774 yards of tunnel was
completed.
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A DISASTROUS FLOOD occurred on the night of October 17,
1883, when a tidal wave, 5 ft to 6 ft high, inundated the
workings and imprisoned eighty-three men working in the
tunnel. They were rescued the following day.

On October 10, 1883, a further setback occurred; the Great
Spring again flowed into the tunnel in much greater volume
than before, completely flooding the works at Sudbrook and
under the river. A further misfortune occurred a few days
later when the largest pump installed in the shaft twenty-
seven chains west of Sudbrook broke down, and in a few
hours water also submerged the detached works. Misfortune
continued to dog the enterprise, for on the night of October
17 atidal wave 5 ft to 6 ft high inundated the lowlands to the
westward, and poured into the 100-ft depth of the low-lying
Marsh Shaft, extinguishing the fires of the pumping engines.
The water imprisoned eighty-three men working in the tunnel
below, and only two or three escaped up the ladder through
the streams of water flowing down. The water then rose to
within eight feet of the tunnel roof. A small boat was lowered
end-on down the shaft and launched in the water in the tun-
nel. The men in the boat succeeded in reaching those who
had retreated to the staging, and brought them back in safety
to the shaft on the morning after the disaster.

The Water Peril

As can well be imagined, at this date, October 18, 1883, the
plight of the tunnel works was, if anything, worse than at any
time previously since the end of 1880, when the first big
flooding from the Great Spring was overcome. A broken
pump was, however, restored at five miles four chains, which
cleared the workings there of water and also dealt with flood
water at the Marsh Shaft. The year closed with the Great
Spring controlled by several head walls, but still awaiting an
opportunity to work havoc upon the bold enterprise.

The minimum quantity of water then pumped was calculated
at 23,000,000 gallons a day, and the maximum at about
30,000,000 gallons. Such a vast volume was sufficient to
form in a year a lake 1,000 acres in extent and 30 ft deep.
The total amount of water raised during the time the tunnel
was under construction has been computed to equal a lake
three miles square and 30 ft deep.

Another pump shaft had been sunk clear of the Monmouth
face of the tunnel at six miles thirty-six chains, enabling all
the rainfall from the open cutting then nearly finished (an
area of about fourteen acres) to be raised with relatively low
lift. On the English side the drainage of the cutting between
Ableton Lane and the Gloucestershire end of the tunnel was
conveyed into the tunnel, and dealt with by the Sea Wall
pumps.

By the middle of the year two large pumping engines had
been installed, one at Sudbrook and the other at five miles
four chains, in readiness to take up work. The time had now
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arrived for the attempt on the building of the tunnel under
the Great Spring, whose potentiality for mischief had been
well realized already by the builders.

To deal effectively with the Great Spring Sir John Hawkshaw
drove a. side heading parallel with the tunnel from the Old
shaft at Sudbrook, for the purpose of intercepting its flow.
This side heading was extended till it reached a large open
fissure in the strata which had formed the channel for the
underground stream. The stream was then diverted into the
side heading, and the tunnel left for the time being almost
dry. Later, a new large shaft was sunk at the site of the tun-
nel, and six powerful pumps installed; in this way the Great
Spring was permanently mastered.

A CROSS-SECTION of the tunnel, showing the chief dimen-
sions, and the positions of the two sets of rails.

At the end of 1884 the whole of the tunnel was completed,
except for a length of 200 yards just west of Sudbrook, and
500 yards of invert under the Shoots, where connexions re-
mained to be made with the drains. On April 18, 1885, the
last length of 143 yards of brickwork lining in the tunnel was
finished. Altogether 76,400,000 bricks were used in the con-
struction of the tunnel and bridges.

A good deal of work remained to be done in the open cuttings,
especially on the English side. The laying of the permanent
way, begun on October 22, 1884, was completed by the next
year. The double track through the tunnel consisted of steel
bridge rails of 68 Ib to the yard, on longitudinal timbers, the
remainder of the railway being formed of the then standard
Great Western cross-sleeper track with 86 Ib steel bull-head
rails and 43 Ib chairs.

The drainage of the tunnel generally (apart from the Great
Spring) followed the original plan. It was provided for by con-
structing a semicircular arch 3 ft 6-in in diameter along the
centre of the tunnel invert, the outside top of the drain thus
formed being 4 ft 6-in below rail level. Gullies under the per-
manent way enabled the drainage water to pass into the cen-
tral drain, which , ran the whole length of the tunnel. The
water fell in both directions to the Shoots level, whence it
passed into a 5-ft drain designed to lead the water to the
pumps.

On September 5, 1885, the Chairman of the Great Western
Railway Company, Sir Daniel Gooch, accompanied by Lady
Gooch, and a party of friends, travelled in a passenger train
from Severn Tunnel Junction through the tunnel to its
Gloucestershire end and back.

Until this time the engineers confidently believed that the
tunnel lining would withstand the pressure of water in the
surrounding rock, and the sluice valve provided had been
shut down on August 11. But events proved this confidence
to be ill-founded. The increase of pressure which resulted
from the damming of the water threatened disaster. Before

the sluice valve was closed there was no pressure, but after-
wards it soon rose to over 57 Ib to the square inch. On the
occasion of the visit referred to above, showers of water pen-
etrated through the joints in the brickwork at several places.
On December 20, when the highest pressure was recorded,
the tunnel lining began to break, pieces flying off with loud
reports, and water spouting right across the tunnel. It was
then realized that the brickwork would never stand the enor-
mous pressure, and that consequently a permanent plant
was necessary capable of pumping the whole of the water of
the Great Spring. Sir John Hawkshaw accordingly arranged
for the sinking of an additional shaft of 29 ft internal diame-
ter, or 35 ft, including the brick lining, opposite the tunnel at
Sudbrook, to house this plant. Owing to the second eruption
of the Great Spring into the lower heading north-west of the
Old Shaft, it was found necessary almost to double the pump-
ing power available.

The installation and inauguration of the permanent pumping
plant signalized the completion of the structural work of the
Severn Tunnel. The pumps have never wholly ceased their
work since that time. The ventilating fan permanently pro-
vided at Sudbrook consisted of a large Guibal fan 40 ft in
diameter and 12 ft wide, but this has since been replaced by
a new fan.

On January 9, 1886, an experimental coal train ran from Ab-
erdare to Southampton through the tunnel, with the result
that coal was delivered at the port in the evening of the same
day. The opening for traffic was delayed pending completion
of the new pumping arrangements at Sudbrook, but on Sep-
tember 1, 1886, the line was opened for goods traffic. Pas-
senger trains began to run between Bristol and Cardiff on
December 1, 1886.

The total cost of the new line was £1,806,248. And the en-
ergy, enterprise, and bravery shown in this undertaking is as
outstanding as any in the long account of human endeavour.
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THE SEVERN ESTUARY, showing the line of the tunnel
crossing, and also the Old Passage and New Passage ferries.

https://www.railwaywondersoftheworld.com/severn-tun-
nel.html
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Consideration of Earthquake Aftershocks should
be incorporated into Building Codes

Dr. Subramanian

Building in Doguk Kahr

-as which survived the first event but collapsed in the
second earthquake (collapsed building in foreground of photo). (Ref. 7)

Observations from past earthquakes demonstrated that
buildings in high seismic regions might be exposed to several
aftershocks following the main-shock which can significantly
increase the damage level. Since aftershocks have the po-
tential to increase the vulnerability of buildings damaged un-
der main shocks, it is crucial to consider aftershock effects in
the structural design phase. During earthquake events, af-
tershocks have the potential to cause severe damage to
buildings and threaten life safety even when only minor dam-
age is present from the mainshock. While aftershocks are
normally somewhat smaller in magnitude, their ground mo-
tion intensity is not always smaller. Aftershocks may have a
higher peak ground acceleration than the mainshock, even
longer duration, and significantly different energy content as
a result of the change in their location relative to the site. To
date, the description of seismic hazards in PBE has not in-
cluded the probability of aftershocks.

Multiple earthquakes may cause additional damage to the
structure, and as a result, it might bring significant social and
economic losses. For instance, during the MW = 7.9 Wen-
chuan Earthquake (May 12, 2008), several aftershocks oc-
curred after the main earthquake. This caused structural col-
lapse and an increase in the structural damage of the build-
ings damaged by the mainshock [1]. During the MW7.1
earthquake in Christchurch (September 4, 2010) that oc-
curred at the Greendale fault, the number of injuries was
about 100 after the mainshock, while due to the MW 6.3 af-
tershock (February 22, 2011) occurred at the same fault, 185
people were killed [2]. Since the location and the time of oc-
currence, and the energy contents of aftershocks are not pre-
dictable, and due to their major effects on the building dam-
aged by the mainshock, aftershocks can increase the damage
level of structures or even lead to complete structural failure
[3-5].

Turkiye is located in one of the most seismically active re-
gions in continental Europe and the eastern Mediterranean.
Three principal tectonic plates: Eurasian, African, and Ara-
bian plates meet in Tlrkiye forming the Anatolian block. East
Anatolian Fault rests at the boundary between the Anatolian
block and the Arabian plate, which is located in southeast
Turkiye extending over 500 km in length. On February 6,

2023, at 4.17 a.m. local time, a devastating earthquake oc-
curred on the East Anatolian Fault. Within 9 h of time inter-
val, the second one was triggered, 60 miles north of the first
one, with a total fault rupture of about 120 miles. The first
one with epicentral location in Pazarcik, Kahramanmaras had
a moment magnitude (Mw) of 7.8 according to USGS, and
the second one in Ekindzi-Elbistan, Kahramanmaras has a
moment magnitude Mw of 7.5 according to USGS [6]. More
than ten thousand aftershocks were recorded in the region
within a month after the earthquakes. Two weeks after these
major events on February 20, 2023, an independent Mw 6.4
earthquake occurred on the southern termination point of the
East Anatolian Fault Zone (EAFZ). This earthquake having a
focal depth of 21.73 km further influenced the Hatay region
due its close epicentral distance located in Yayladagi-Hatay.
The earthquakes together with numerous aftershocks killed
more than 50,000 people and caused more than 200,000
buildings to collapse or be heavily damaged. 14 million peo-
ple were affected and the financial loss was estimated at U.S.
$100 billion, which amounted to nearly 10% of GDP in 2023.
According to Zimmerman et al. (2023) a building in the city
of Kahramanmaras which had sustained damage but allowed
everyone to evacuate during the first earthquake. Several
residents had re-entered to search the buildings and collect
belongings when the second major earthquake occurred nine
hours later. The building collapsed completely killing those
still inside.
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Comparison of recorded spectra from the first and second event in the Kahramanmaras
Earthquake Sequence (Mw 7.8 and Mw 7.5, respectively) versus the 2018 Turkiye
Building Earthquake Code design-basis earthquake (DBE) for a site in Caglayancerit,
Kahramanmaras (Ref. 7)

A magnitude 7.6 quake struck the west coast of Japan on
Jan. 1st, 2024, destroying infrastructure and snapping power
links to 22,000 homes in the Hokuriku region. The confirmed
death toll reached 110 as of Jan. 6th, 2024 and the search
for survivors in the rubble of collapsed buildings continues.
More than 300 people are reportedly injured and 20 of them
are in serious condition. Nearly 31,800 people are in shelters
at the moment as tens of thousands of homes have been
destroyed. Japan experienced more than 400 tremors until
the morning of 3rd January and it is believed that the after-
shocks are continuing as of today (6th Jan 2024) (Ref. 8)

Therefore, the effects of aftershocks can be considerable both
in terms of structural damage and loss of lives. However, al-
most all seismic design codes neglect the impact of after-
shocks in the structural design process and only consider the
single earthquake effect. In the U.S., similar to Turkiye, the
building code does not consider an explicit performance ob-
jective for multiple earthquakes in series.

Designing structures to withstand aftershocks is a crucial as-
pect of earthquake-resistant engineering. Some considera-
tions for incorporating aftershocks into the design are given
below:

1. Design Codes and Standards:
Unfortunately, there is no building code in any country that
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has provisions or guidelines for considering aftershocks in
structural design. References 9-11 provide some guidelines.

2. Seismic Hazard Analysis:

Anyway, a thorough seismic hazard analysis for the specific
location should be conducted, where the structure is being
built. This analysis should consider both the main earthquake
and potential aftershocks.

3. Site-Specific Response Spectra:

Site-specific response spectra, to understand how the ground
motion will affect the structure during both the main earth-
quake and aftershocks, may be used. This data helps in de-
termining the forces that the structure needs to withstand.

4. Strength and Ductility:

Structures should be designed with sufficient strength and
ductility to absorb the energy released during aftershocks.
Ductility allows the structure to deform without catastrophic
failure.

5. Redundancy and Load Path:

Redundancy should be incorporated into the structural sys-
tem so that even if one element fails, there are alternative
load paths. This helps prevent progressive collapse during af-
tershocks.

6. Foundation Design:

The foundation should also be designed to withstand after-
shocks. This includes proper soil-structure interaction analy-
sis and consideration of potential changes in soil properties
due to the main earthquake.

7. Upgrade Existing Structures:

Existing structures, especially those in earthquake-prone ar-
eas, should be retrofitted and strengthened to better perform
during the main shock and subsequent aftershocks.

8. Dynamic Analysis:

Dynamic analysis should be performed to assess the re-
sponse of the structure to varying ground motions. This in-
cludes both linear and non-linear analyses to understand the
behavior under different levels of seismic forces.

9. Seismic Isolation and Damping:

Seismic isolation devices and damping systems should be in-
corporated to absorb and dissipate seismic energy, reducing
the impact of aftershocks on the structure. Seismic (base)
isolation worked well in Turkiye and was found to be the best
option for important structures such as acute-care hospitals
in high seismic regions. It is because, of the approximately
100 seismically isolated buildings in Turkiye, eleven seismi-
cally isolated hospitals were within the affected region of the
Kahramanmaras and all performed very well, as compared to
the significant structural damage or collapse exhibited by
fixed-base buildings.

10. Regular Inspections and Maintenance:

Regular inspection and maintenance of structural elements
should be implemented to identify and repair any damage or
deterioration caused by the main earthquake or subsequent
aftershocks.

11. Emergency Planning:

Emergency plans and evacuation procedures should be de-
veloped to ensure the safety of occupants in the event of af-
tershocks. People should be allowed to go inside buildings,
only after thorough inspection of their safety.

Summary and conclusions

Recent earthquakes in several parts of the world, especially
Turkey, have shown that there may be multiple earthquakes

or aftershocks within a few hours. The structures damaged in
the first earthquake are vulnerable to complete collapse dur-
ing the subsequent earthquakes or aftershocks. Till now no
building code in the world provides guidelines for the safety
of structures when the buildings are subjected to multiple
earthquakes within a few hours.

Designing structures to withstand aftershocks is a crucial as-
pect of earthquake-resistant engineering. Some considera-
tions for incorporating aftershocks into the design are sug-
gested. It has to be remembered that earthquake-resistant
design is a complex and multidisciplinary process. Experi-
enced structural engineers and other relevant experts should
be consulted to design and detail structural elements to en-
sure that the design and detailing are adequately addressed
to resist the potential impact of aftershocks. Careful detailing
of joints is very important. Prequalified moment connections
should be used in steel Special Moment Frames as per AISC
codes.
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ISSMGE Interactive Technical Talk Episode 13:
Laboratory Stress Strain Strength Testing of
Geomaterials (TC101)

ISSMGE IT Administrator / TC101 / 12-01-2024

The thirteenth episode of International Interactive Technical
Talk has just been launched and is supported by TC101. Prof.
David Airey, Prof. Irene Rocchi, Dr. David Reid and Prof. Erica
Elice S. Uy are discussing with Dr. Marc Ballouz about “La-
boratory Stress Strain Strength Testing of Geomaterials”.

Watch ISSMGE Interactive Technical Talks

Geo-Engineers without Borders
ISSMGE IT Administrator / General / 18-01-2024

The ISSMGE "Geo-engineers Without Borders" new Commit-
tee (GeoWB) launched by President Marc Ballouz and man-
aged by Pierre Delage with the help Daniela Pollak (Board
member) aims at proposing to send volunteer geo-engineers
from the ISSMGE worldwide network to areas affected by a
geo-disaster (including earthquakes, landslides, floods, fail-
ure of dykes, dam and tailing dams, collapse of geotechnical
structures). Volunteers will prepare a short comprehensive
report for national and international authorities (travel ex-
penses paid by the ISSMGE). Particular attention will be given
to risk analysis and possible preventive measures.

Some GeoWB reports about geo-disasters can be found here.
Further information on GeoWB can be found here.

Geo-Engineers Without Borders:
Noto Peninsula January 1st 2024 Earthquake -
First Preliminary Report

ISSMGE IT Administrator / General / 18-01-2024

ISSMGE Geo-Engineers Without Borders is happy to present
(click here) the first preliminary report about a significant Mw
7.5 earthquake that struck near the Noto Peninsula in Ishi-
kawa Prefecture, Japan on January 1, 2024.

The M, 7.6 “Noto Peninsula” Japan Earthquake
of January 1t 2024

Preliminary Report with

Emphasis on Recorded Motions and Soil Effects

GeoEngineers Without Borders (GeoWB), ISSMGE
Evangelia GARINI and George GAZETAS

&

8 January 2024

The report was prepared by Evangelia Garini (Assistant Pro-
fessor - Technical University of Crete, Greece) and George
Gazetas (Professor - National Technical University of Athens,
Greece).

12th International Conference on Scour and
Erosion (ICSE 12) - First Announcement

Shinji Sassa / TC213 / 22-01-2024

The First Announcement for the 12th International Confer-
ence on Scour and Erosion (ICSE-12) is now available:

https://www.issmge.org/filemanager/article/1213/First An-
nouncement ICSE-12 2025.pdf

Lecture “Current and future challenges for com-
putational geomechanics"” Prof. Jidong Zhao

Francesca Ceccato / TC103 / 23-01-2024

On January 22, the TC103 supporting committee of JGS held
the TC103 seminar in Kyoto. The Lecture entitled Current and
future challenges for computational geomechanics" was
given by Prof. Jidong Zhao from Hong Kong University of Sci-
ence and Technology during the period of his stay in Japan
based on JSPS fellowship.

—

ISSMGE Board Announces Open Access Require-
ment for all its Publications

ISSMGE IT Administrator / General / 05-02-2024
ISSMGE has been advocating for open access technical ma-

terial for many years as the wide availability of technical in-
formation can improve the quality of professional services,
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the education of geotechnical engineers, promote research
advancements, and impact the society at a global scale. To
date, ISSMGE has strongly encouraged the availability of
open-access proceedings for conferences under its Auspices
and this has led to a significant growth in open-access papers
in the geotechnical engineering field. In recent years,
ISSMGE has been leading the geotechnical profession in
open-access, in the following main ways:

e ISSMGE has developed an Online Library that makes
available open access conference papers. The online li-
brary currently includes 17,088 papers from a total of 72
conference proceedings, including all conferences of the
International Conference on Soil Mechanics and Geotech-
nical Engineering series published since 1936. In 2022
alone, these papers were downloaded from the ISSMGE
Online Library 294,000 times.

e To further support open-access, ISSMGE developed in
2019 the Conference Paper Review Platform (CPRP), a
platform that facilitates the review of abstracts and pa-
pers for conferences. The CPRP is available to everyone
at no cost, as long as the papers are released in open
access through the ISSMGE online library. Since its
launch in 2019, the CPRP has been used by 11 confer-
ences including several ongoing conferences.

e [SSMGE's journal, the International Journal of Geoengi-
neering Case Histories, is a diamond open-access publi-
cation, i.e., all papers are published in the journal at no
cost to the authors or the readers. In addition, data as-
sociated with the case histories are also accompanied by
the papers in open access and are available in a geo-
graphic database. The average journal paper download
for 2022, was 628 demonstrating the impact of the jour-
nal on the profession.

The Board of ISSMGE has decided that open access publish-
ing for all ISSMGE conferences will be from now on required.
The Board believes that adequate support and tools are pro-
vided by ISSMGE and/or other publishers that open access
publishing for all ISSMGE conferences should no longer be
strongly encouraged, but required. Thus, all ISSMGE-spon-
sored conference organizers are expected to make available
the proceedings of their papers through open access and the
ISSMGE online library.

In addition to this new policy, ISSMGE plans to continue to
support the profession in making scientific information widely
available. To that end, ISSMGE is establishing a new Board-
level committee ISSMGE Committee on Publications. The
committee will be responsible to maintain momentum in
open-access, and support the publications of ISSMGE such as
the International Journal of Geoengineering Case Histories
journal, the Bulletin, and other publications. ISSMGE Board
Member Prof. Dimitrios Zekkos has been appointed to over-
see continued progress in that direction.

The President of ISSMGE

Marc Ballouz

(G- -0

@ International Society for Rock Mechanics
and Rock Engineering

ISRM

News
https://www.isrm.net

The 2023 ISRM Miiller Lecture is now available 2024-
01-19

The 2023 ISRM Milller Lecture, delivered by Prof. Derek Mar-
tin during the 2023 ISRM International Congress on Rock Me-
chanics, is now available through the ISRM website.

Click here to watch the 2023 ISRM Miiller Lecture

73rd Geomechanics Colloquium 2024 2024-01-19

The Austrian Society for Geomechanics is pleased to invite
you to the 73rd Geomechanics Colloquium 2024, to take
place from 10 to 12 October 2024, at the Salzburg Congress,
In Salzburg, Austria.

A call for papers is now on. Click here to acess the conference
flyer.

The Geomechanics Colloquium will be preceded on
09.10.2024 by the 14th Austrian Tunnel Day.
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ASSOCIATION
INTERNATIONALE DES TUNNELS
ET DE L'ESPACE SOUTERRAIN
INTERNATIONAL TUNNELLING
A I TE S AND UNDERGROUND SPACE
ASSOCIATION
News

https://about.ita-aites.org/news

Welcome to 2024 - The 50" Celebration Year of ITA-
AITES 08 January 2024

This year we celebrate our contribution to the health, wealth
and happiness of the peoples and environments of the world.
ITA’s relentless promotion safety and innovation through
knowledge exchange, technological and industrial innovation
has positively contributed to the development of safer and
more robust underground development.

For half a century our contribution to knowledge development
and exchange has contributed to safer, more resilient and
increasingly robust clean water, drainage, sewerage, trans-
portation, industrial, energy and security underground infra-
structure solutions.

In this our 50th year the World needs the solutions we
uniquely bring to the most pressing world crisis of health,
productivity, environmental protection, peace and prosperity.
We are uniquely burdened by the knowledge of our resilient
and sustainable solutions — and must communicate these
truths honestly and fearlessly — and then deliver on our
promises when our solutions are adopted.
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https://www.issmge.org/publications/online-library
https://www.issmge.org/publications/review-platform/ongoing-conferences
https://geocasehistoriesjournal.org/
https://geocasehistoriesjournal.org/
https://www.isrm.net/
https://isrm.net/page/show/137?tab=287
https://isrm.net/download/media.file.a56d560f634ecd51.NzNyZCBHZW9tZWNoYW5pY3MgQ29sbG9xdWl1bSAyMDI0LnBkZg==.pdf
https://isrm.net/download/media.file.a56d560f634ecd51.NzNyZCBHZW9tZWNoYW5pY3MgQ29sbG9xdWl1bSAyMDI0LnBkZg==.pdf
https://about.ita-aites.org/news

From new forms of contracting to advances in computational
design and concrete, TBMs and digital models ITA is at the
forefront.

Join us at WTC 2024 in April 2024, then join us again for the
ITA awards celebration in November in Genova Italy!!

Enjoy our refurbished Website too - this is just the first phase
of what will become a 100% renewed ITA virtual platform
and social media presence for ITA!

2024 is ITA's 50 Year — Celebrate - you deserve it.

Arnold Dix, ITA-AITES President

ITA 50* Anniversary Photo Contest: Extended Dead-
line! 30 January 2024

ITA announces it will extend the deadline of the ITA Photo
contest until February 9, 2024.

Here are some important reminders if you're planning to par-
ticipate:

e The theme of the contest to celebrate ITA 50th Anniver-
sary is “Tunnels of yesterday and today - 1974-
2024"

e Participation is totally free

e Amateur and/or professional photographers can partici-
pate by presenting a series of photographs

The initiative aims to collect photographs regarding the tun-
nels and underground spaces built since the 1970’s until the
infrastructures being built now.

There are 3 different categories:

e Tunnels in operation
e Tunnels or underground spaces in construction

e Underground spaces

Download the regulations

e Download document

e Download document

Scooped by ITA-AITES #108, 2 January 2024

FAT celebrated for Bangkok Purple Line EPBM | Thailand

Tunnel king Deo Ca, S Korean firm to build two railway tun-

nels | Vietnam

Chongging's underground world | China

Agra metro completes tunnelling for 6-km priority stretch,

likely to open in february 2024 | India

HS2 reports that 90% of Chiltern tunnelling is near comple-

tion | UK

Major milestone for Borumba pumped storage project as

Queensland Hydro releases two key tenders | Australia

Port link and Trans-Siberian tunnel inaugurated | Russia

The world's most impressive tunnel megaprojects

“Underground Library” Seamlessly blends with Japanese

landscape

Future of Tunnelling | Greater focus on ‘undervalued’ high
impact low probability events needed in risk management

Scooped by ITA-AITES #109, 17 January 2024

Proposal for the state budget 2024: Green light to put the
ship tunnel out for tender | Norway

The proposed metro line for Dublin - Ireland

Tunnel boring machine Dinghai unveiled in Changsha |
China

HS2 Project Update, January 2024 | UK

Sydney Metro West construction well under way | Australia

First underground robot delivery now active | USA

NEOM reveals 'upside-down', underground skyscraper in
Saudi mountains | Saudi Arabia

TBM Shivaiji of the Agra Metro lowered at RBS ramp | India

Construction begins on connection to the future Millennium
Line platforms at Broadway-City Hall Station | Canada

Major construction project at Detroit Metro Airport begins:
What to know | USA

Scooped by ITA-AITES #110, 30 January 2024

Lyon — Torino tunnel boring machine handed over | France -
Italy

TBMs prepare for re-launch on Sydney Metro West | Aus-
tralia

Inside Switzerland’s Gotthard Base Tunnel 35-mile rail tun-
nel - the world's longest

Pedestrian Tunnel | Canada

This $15bn undersea tunnel changed Europe forever

Veligonda project second tunnel completed | India

Fehmarnbelt Tunnel | Denmark - Germany

Engineering firms investigate underground telescope feasi-
bility | Netherlands, Belgium and Germany

HS2 project completes logistics tunnel at Old Oak Common
Station | UK

MTA kicks off Second Avenue Subway Phase 2 project | USA

o3 D
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https://about.ita-aites.org/news/download/2036_cd28f59f41fa9b2f528181a136126513
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https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=9860&userid=1894&mailid=525
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https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=9995&userid=13802&mailid=526
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https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10096&userid=13802&mailid=528
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10105&userid=13802&mailid=528
https://about.ita-aites.org/index.php?option=com_acym&ctrl=fronturl&task=click&urlid=10105&userid=13802&mailid=528
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TUNNELLING

EDEIETy-

HS2 Area North An overview of activities at the
Long Itchington Wood & Bromford Tunnels
Speaker: Guillaume Lefrere

Thursday 19th January 2023, Institution of Civil Engineers,
1 Great George Street, Westminster, London
https://www.youtube.com/watch?v=eqghdw tju8

In this presentation, Balfour Beatty VINCI will provide up-
dates on two different tunnelling projects across HS2 Area
North. The presentation will cover tunnelling activities at both
the Long Itchington Wood Tunnel and the Bromford Tunnel.

2023 will be an important year for tunnelling at both sites,
and the presentation will provide technical updates including
the challenges faced by the tunnelling teams, innovate ap-
proaches used on site and some key learnings.
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EKAHAQZEIZ

Ma TiIg NaAaIdTEPEG KATAXWPNOTEIG NEPIOCOTEPEG NANPOPOPIEG
pnopoUv va avalntnBoulv oTa nponyoupeva TeUXn TOU «ne-
pI03IKOU>» Kal OTIG NAPATIOEPEVEG 10TOOENIDEG.

ISGHS 2024 International Symposium on Geotechnical As-
pects of Heritage Structures, 14-16 Feb 2024, Tiruchirappalli,
India, www.isghs2024.in, www.igstrichy.org

IEMTA Southeast Asian Conference and Exhibition on Tunnel-
ling and Underground Space 2024 (SEACETUS2024), 05 - 07
March 2024, Kuala Lumpur, Malaysia, https://sub-
mit.confbay.com/conf/seacetus2024

7th International Conference Series on Geotechnics, Civil En-
gineering and Structures (CIGOS), April 4-5, 2024, Ho Chi
Minh City, Vietnam, https://cigos2024.sciencesconf.org

International Seminar on Successes and Failures: What did
we learn? April 11, 2024, Copenhagen, Denmark, www.dfi-
events.org/copenhagen2024

EGU General Assembly 2024 / Session NH9.6 - Natural haz-
ards’ impact on natural and built heritage and infrastructure
in urban and rural zones, 14-19 April 2024, Vienna, Austria
& Online, https://meetingorganizer.coperni-
cus.org/EGU24/session/48709

ICGE-2024 - Fourth International Conference on Geotech-
nical Engineering-Iraq and WICES-2024 - Warith First Inter-
national Conference of Engineering Sciences, 17-18th April

2024, Karbala, Iraq, https://wices.org

World Tunnel Congress 2024 19 to 25, April, 2024, Shenzhen
China, www.wtc2024.cn

PILING AND FOUNDATIONS 2024, 23 April 2024, London,
United Kingdom, https://pil-
ing.geplus.co.uk/2024/en/page/home

iCGE'24 International Conference of Geotechnical Engineer-
ing, April 25-27, 2024, Hammamet, Tunisia www.icge24.com

GEO AMERICAS 2024 5th Pan-American Conference on Geo-
synthetics Connecting State of the Art to State of Practice
April 28 - May 1, 2024, Toronto, Canada, www.geoameri-
cas2024.org

IFCEE 2024 International Foundation Congress and Equip-
ment Expo, May 7-10, 2024, Dallas, USA
https://web.cvent.com/event/c42dd622-dd91-409f-b249-
2738e31c9ef5/summary

8th International Conference on Earthquake Geotechnical En-
gineering (8ICEGE), 7-10 May, 2024 Osaka, Japan,
https://confit.atlas.jp/quide/event/icege8/top?lang=en

GeoShanghai 2024 International Conference on Geotechnical
Engineering, May 26 - 29, 2024, Shanghai, China, www.geo-
shanghai.org

2nd annual Conference on Foundation Decarbonization and
Re-use, May 28-30 2024, Amsterdam, The Netherlands,
https://foundationreuse.com

IS-Macau 2024 11 International Symposium of Geotechnical
Aspects of Underground Construction in Soft Ground, June

14-17, 2024, Macao SAR, China, https://is-macau2024.skli-
otsc.um.edu.mo

1SC'7 7™ International Conference on Geotechnical and Geo-
physical Site Characterization “"Ground models, from big data
to engineering judgement”, June 18-21, 2024, Barcelona,
Spain, https://isc7.cimne.com

28th European Young Geotechnical Engineers Conference
2024, 25 to 29 June 2024, Demir Kapija, North Macedonia,
https://eygec2024.net

WCEE2024 18" World Conference on Earthquake Engineer-
ing, June 30 - July 5, 2024, Milan, Italy, www.wcee2024.it

WCEE2024 18™ World Conference on Earthquake Engineer-
ing, June 30 - July 5, 2024, Milan, Italy, www.wcee2024.it /
Session SHR-7: When science meets industry: advances in
engineering seismology stemming from engineering practice,
olga.ktenidou@gmail.com

37 ICPE 2024 Third International Conference on Press-in En-
gineering, 3-5 July 2024, Singapore, https://2024.icpe-
ipa.org

EGRWSE-2024 5% International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, July 4-6%, Warsaw, Poland,
https://iil.sggw.edu.pl/egrwse-2024

ICEC2024 SECOND INTERNATIONAL CONFERENCE ON
EARTHEN CONSTRUCTION, 8-10 July 2024, Edinburgh,
United Kingdom, https://icec2024.eng.ed.ac.uk,
https://icec2024.sciencesconf.org

IS Landslides 2024 International Symposium on Landslides
“Landslides across the scales: from the fundamentals to en-
gineering applications” & IS Rock Slope Stability 2024, July
8-12%™, 2024, Chambéry, France, www.is|2024.com

EUROCK 2024 ISRM European Rock Mechanics Symposium
New challenges in rock mechanics and rock engineering
July 15-19, 2024, Alicante, Spain, www.eurock2024.com

5% ICITG 5th International Conference on Information Tech-
nology in Geo-Engineering, August 5-8, 2024, Golden, Colo-
rado, USA, https://learn.mines.edu/ICITG

S3: Slopes, Support and Stabilization, August 6-8, 2024, Au-
rora, Colorado, USA, https://s3.amazonaws.com/xcd-
shared/dfi/Media/S324/2024-S3-CFA-20230807.pdf

ECSMGE 24 XVIII European Conference on Soil Mechanics
and Geotechnical Engineering, 26-30 August 2024, Lisbon,
Portugal, www.ecsmge-2024.com

ISIC 2024 4th International Conference of International So-
ciety for Intelligent Construction, 10 — 12 September 2024,
Orlando, United States, www.is-ic.org/conferences/2024-
isic-international-conference

International Symposium on Dams and Earthquakes, 7%
Meeting of the EWG, 12 -13 September 2024, Athens,
Greece, link.

NGM 2024 19% Nordic Geotechnical Meeting, 18" - 20% of
September 2024, Goteborg, Sweden, www.ngm?2024.se

(C- 4.0
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4° ZuvEdpio DpayHaTwv
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ISRM International Symposium 2024 and 13th Asian Rock
Mechanics Symposium (ARMS13), 22 to 27 September 2024,
New Delhi, India, https://arms2024.org

IS-Grenoble 2024 Geomechanics from Micro to Macro, Sep-
tember 23-27, 2024, Grenoble, France, https://is-greno-
ble2024.sciencesconf.org

International Symposium on Dams and Earthquakes, 7%
Meeting of EWG, September 25-27, 2024, Athens,

www.eemf.gr

92" ICOLD Annual Meeting & International Symposium on
Dams for People, Water, Environment and Development, 29t
September - 3™ October, 2024, New Delhi, India,
www.icold2024.org

5th European Conference on Physical Modelling In Geotech-
nics, 02 to 04 October 2024, Delft, Netherlands,
https://tc104-issmge.com/ecpmg-2024

XVIII African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 06 + 09 October 2024, Algiers, Alge-
ria, https://algeos-dz.com/18ARC.html

RMCC2023 1%t International Rock Mass Classification
Conference “Rock Mass Classification meets the Challenges
of the 21%t Century”, 30-31 October 2024, Oslo, Norway,
www.rmcc2024.com

PANAMGEO CHILE 2024 17" Pan-American Conference on
Soil Mechanics and Geotechnical Engineering, 12-17 Novem-
ber 2024, La Serena, Chile, https://panamge-ochile2024.cl

CouFrac 2024 The 4th International Conference on Coupled
Processes in Fractured Geological Media: Observation, Mod-
eling, and Application, November 13-15, 2024, Kyoto, Japan,
https://www.ec-convention.com/coufrac2024/

30 Aigbvéc Suvedpio Apxaiag EAANvikAG kalr BulavTivig
Texvoloyia, 19-20-21 NoepBpiou 2024, Abrva, www.eda-
byt.gr

ICTG 2024 5th International Conference on Transportation
Geotechnics 2024 “Sustainable and Evolving Technologies for
Urban Transport Infrastructure”, 20 - 22 November 2024,
Sydney, Australia www.ictg2024.com.au

Geotechnics for Sustainable Infrastructure, 28-29 November
2024, Kathmandu, Nepal, https://geomandu.ngeotechs.org

ISFOF 2025 5th International Symposium on Frontiers in Off-
shore Geotechnics, June 9-13, 2025, Nantes, France,
https://isfog2025.univ-gustave-eiffel.fr

World Tunnel Congress 2025 “Tunnelling into a sustainable
future — methods and technologies”, 9-15 May 2025, Stock-
holm, Sweden, www.wtc2025.se

3 D

Eurock 2025

ISRM European Rock Mechanics Symposium
Expanding the underground space -
future development of the subsurface
- an ISRM Regional Symposium
16-20 June 2025, Trondheim, Norway

Contact Person Name

Henki @degaard

Email henki.oedegaard@multiconsult.no

Telephone +47 22 94 75 00

Address C/O Fredrik Stray, TEKNA, PO box 2312 Solli, Oslo,
Norway

(C- 4R -0

21st International Conference on
Soil Mechanics and Geotechnical Engineering
14 - 19 June 2026, Vienna, Austria

Organisers:

Austrian Geotechnical Society and Austrian Society for Geo-
mechanics

Contact person: Prof. Helmut F. Schweiger
Email: helmut.schweiger@tugraz.at

(C- 48 -0

ISFMG 2026 12th International Symposium on Field Monitor-
ing in Geomechanics, August 2026, Indian Institute of Tech-
nology Indore, India,
https://sites.google.com/view/isfmg2026/home
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Eurock 2026

Risk Management in Rock Engineering -
an ISRM Regional Symposium
14-19 June 2026, Skopje, R. N. Macedonia

Contact Person Name

Prof. Milorad Jovanovski
Email jovanovski@gf.ukim.edu.mk

3

16th International Congress on Rock Mechanics
Rock Mechanics and Rock Engineering
Across the Borders
17-23 October 2027, Seoul, Korea

Scope

The scope of the Congress will cover both conventional and
emerging topics in broadly-defined rock mechanics and rock
engineering. The themes of the Congress include but not be
limited to the following areas:

e Fundamental rock mechanics

e |aboratory and field testing and physical modeling of rock
mass

e Analytical and numerical methods in rock mechanics and
rock engineering

e Underground excavations in civil and mining engineering
e Slope stability for rock engineering
e Rock mechanics for environmental impact

e Sustainable development for energy and mineral re-
sources

e Petroleum geomechanics
e Rock dynamics
e Coupled processes in rock mass

e Underground storage for petroleum, gas, CO2 and radio-
active waste

e Rock mechanics for renewable energy resources

e Geomechanics for sustainable development of energy and
mineral resources

e New frontiers & innovations of rock mechanics

e Artificial Intelligence, IoT, Big data and Mobile (AICBM)
applications in rock mechanics

e Smart Mining and Digital Qil field for rock mechanics

e Rock Engineering as an appropriate technology

e Geomechanics and Rock Engineering for Official Develop-
ment Assistance (ODA) program

e Rock mechanics as an interdisciplinary science and engi-
neering

e Future of rock mechanics and geomechanics

Our motto for the congress is "Rock Mechanics and Rock En-
gineering Across the Borders”. This logo embodies the inter-
disciplinary nature of rock mechanics and challenges of ISRM
across all countries and generations.
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Landslides from the 1 January 2024 Noto Pen-
insula Earthquake in Japan

Increasing amounts of information is becoming available
about the landslides from the 1 January 2024 Noto Peninsula
Earthquake in Japan. Initial reports indicate that there were
over 1,000 slope failures: https://eos.org/theland-
slideblog/noto-peninsula-earthquake-1

Image by Ikuro Aiba via The Asahi Shimbun

(Dave Petley, Jan 8, 2024, https://twitter.com/davepetley)

Landslides from the 1 January 2024 Noto Pen-
insula Earthquake in Japan

It is now clear that the Mw=7.5 triggered over 1,000 failures,
causing extensive damage and disrupting the rescue effort.

National Route 249, a vital artery in the area of the Noto
Peninsula Earthquake, is blocked by a landslide in Suzu, Ishi-
kawa Prefecture, on 3 January. Image by Ikuro Aiba via The
Asahi Shimbun

On 1 January 2024, the Mw=7.5 Noto Peninsula Earthquake
struck the Ishikawa Prefecture in Japan. AS of the time of
writing, 168 people are known to have lost their lives, whilst
up to 323 are currently missing. A week after the event, there
is little prospect of further survivors being found, but some
of those reported missing may be safe elsewhere.

As expected from a reverse fault earthquake occurring just
offshore a populated area, the earthquake triggered tsunami
waves (fortunately of limited size) and building collapses.
However, the earthquake has also triggered many substantial
landslides (some reports indicate over 1,000, although this
number will rise once a full inventory has been created),
which have served to kill people directly and to hinder the
rescue operations, most notably through the blockage of
roads, increasing the loss of life from structural collapses.

The most dramatic image of these landslide is a video that
has been widely posted to social media from Wajima. NBC
has posted this to Youtube:-

< 2NBC NEWS

https://www.youtube.com/watch?v=-WIMwMrm1uo&t=5s

Some early work has been undertaken to map the landslides
triggered by the Noto Peninsula Earthquake. In the first in-
stance, this is likely to be some of the larger failures. The
Geospatial Information Authority of Japan has tweeted this
map showing “slope failure locations and soil accumulation
locations” - this data is also available online:-

o EHER O X

@GSI_chiriin « Follow
ST6FQ024F)EE+ERRICET 28R
[EHEH] RICL - TELEEXONHERE
BRRUVLDEEESHTOEEZEML X L.
BERBEISEETEET.

HBEIHD —
maps.gsi.gojp/#11/37.362517/...

HRMBE - BBRE

11:53 AM - Jan 7, 2024 @
@ 1K ® Reply (2 Copylink

Read 1 reply

There are some fascinating clusters of landslides, which will
be interesting to understand. Two of these are located inland,
but there is also a distinct cluster along the coast, where
there are steep slopes that are likely to be out of equilibrium.

They have also posted aerial images online, with agreements
that the data can be used and shared. There are some anal-
yses already of the landslides shown in these images, some
of which are startling:-
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Meanwhile, there are some stunning images of the landslides
triggered by the earthquake, including this one:
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The caption describes this as “National Route 249 near
Minamishimi in the city, which was cut off by a landslide.”

(Dave Petley, 8 January 2024, https://eos.org/theland-
slideblog/noto-peninsula-earthquake-1)

(G- -0

A landslide of contaminated soil threatens envi-
ronmental disaster in Denmark. Who pays to
stop it?

The area affected by a landslide of several millions tonnes
contaminated soil is pictured, near the village of Oelst, near
Randers, Denmark, Thursday Jan. 25, 2024. On Monday
Prime Minister Mette Frederiksen said that “of course, it
would be totally unfair if the children in Randers or elderly
have to pay this bill”, after visiting the site. (Bo Amstrup/Ri-
tzaou Scanpix via AP)

COPENHAGEN, Denmark (AP) — Authorities in Denmark are
working against the clock to stop a slow-moving landslide of
contaminated soil from reaching a nearby water source as
public officials and the company that operated the site argue
over who should pay for the massive cleanup.

The 75-meter (250-foot) -tall heap of dirt at the Nordic Waste
reprocessing plant south of the town of Randers in north-
western Denmark contains some 3 million cubic meters (100
million cubic feet) of soil contaminated with heavy metals and
oil products. It is moving at a pace of up to 40 centimeters
(16 inches) per hour toward a stream connected to the Baltic
Sea via the Randers Fjord.

The landslide started Dec. 10. Nine days later, Nordic Waste
gave up on getting it under control, leaving the task up to
the Randers Municipality, which has been rerouting the
stream by laying pipes allowing it to pass the site safely.

Environment Minister Magnus Heunicke said Friday that au-
thorities are working on extending those pipes and that a
sheet pile wall is being constructed, along with several basins
for the contaminated water.

(Jan M. Olsen / AP, January 26, 2024, https://ap-
news.com/article/denmark-landslide-contaminated-soil-en-
vironment-04a82267b8ef4c3928220950fe05407a)
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Massive tectonic collision causing Himalayas to
grow may also be splitting Tibet apart

The Indian plate may be peeling into two as it slides under
the Eurasian plate, tearing Tibet apart in the process.

(Image credit: donwogdo via Getty Images)

Tibet may be tearing in two beneath the rising Himalayas,
with pieces of the continental plate peeling off like the lid off
a tin of fish, researchers have discovered.

According to new research presented at the annual meeting
of the American Geophysical Union and posted as a pre-peer-
reviewed pre-print online, this shows that the geology be-
neath the world's highest mountain range may be even more
complex than previously believed.

The Himalayas are growing because two continental tectonic
plates, the Indian and Eurasian plates, are colliding beneath
the colossal mountain range. In cases where oceanic and
continental plates collide, the denser oceanic plate slides be-
neath the lighter continental plate in a process called subduc-
tion. When two similarly dense continental plates collide,
however — as is the case below the Himalayas — it's not so
simple to predict which plate will end up under the other, and
geoscientists are still unsure exactly what's going on in Tibet.

Some suggest that the bulk of the Indian plate may simply
be sliding under the Eurasian plate without diving deeply into
the mantle, a process called underplating; others believe that
perhaps deeper parts of the Indian plate are subducting,
while the upper

The new research suggests that the answer could be both
these explanations. The researchers found evidence that the
Indian plate is subducting, but it's warping and tearing as it
does so, with the upper half delaminating, or peeling away.

"We didn't know continents could behave this way, and that
is, for solid earth science, pretty fundamental," Douwe van
Hinsbergen, a geodynamicist at Utrecht University in the
Netherlands, who was not involved in the work, told Science

Magazine.

To get a clearer picture of what's happening below Tibet,
the researchers investigated earthquake waves traveling
through the crust at the region where the two plates collide.
They reconstructed images from these waves showing what
appear to be tears in the slab of the Indian plate's crust. In
places, the bottom of the Indian plate is 124 miles (200 kilo-
meters) deep, Science Magazine reported. In others, it is only

62 miles (100 km) to the bottom of the plate, suggesting
some of it has peeled away.

Previous work, published in 2022 in the journal PNAS, also
showed variations in the types of helium bubbling up from
geothermal springs in the region. One variation of helium,
known as helium-3, is found in mantle rocks, while helium
with lower concentrations of helium-3 is likely to come from
the crust. By mapping the variations in helium over multiple
springs, the researchers found the boundary where the two
plates currently meet just north of the Himalayas. The find-
ings from these geochemical studies support the earthquake
wave results in hinting at a splintering plate, the researchers
wrote.

The new research may also point to areas of increased earth-
quake risk along the plate boundary, according to Science,
though researchers don't yet fully understand how tearing
and warping deep within the crust translates to the buildup
of stress at the surface.
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118 More Videos
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https://www.youtube.com/watch?v=6nnB3gQLdm0

(Stephanie Pappas / LIVESCIENCE, January 16, 2024,
https://www.livescience.com/planet-earth/geology/mas-
sive-tectonic-collision-causing-himalayas-to-grow-may-also-
be-splitting-tibet-apart)
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Ta ngaioTeia TG Zavropivng Kai o poAog Tou
IvoTiToUTOoUu MeAéTng kal NMapakoAouOnong
Heaioteiou Zavropivng (IMMHX)

Ta onuepIva evepyd NPAIOTEIAKA KEVTPA Tou gPBANUaTIkoU n-
@aioTeiakoU vnaloU TnG ZavTtopivng evronifovral T000 HEoa
oTNV eVTUNWaolakn kKaAdépa Tng, MaAid kar Néa Kapévn, 6go
Kal ekTdG oTo unoBaAdoaio neaioTeio KouAoluuno. To IMMHZ,
£€vag pn KepdooKoMIKOG 0opyaviopog EANAvwv EnioTnuovov
Kal avBpwnwv Tou NNnoiou, KUpiwg TnG TOMIKNG auTodioikn-
ong, e Tn diapkn unooTtnpIiEn TNG, ano Tnv idpuon Tou MpIv
30 xpovia, napakoAouBei kal PeEAETa Tn dpacTnpidTNTA TOU
neaioTeiou. Tn CeIoWIKA dpacTnpIOTNTA KE £va TonikO SiKTuo
OEIOPOYPAQWY, TNV aTHISIKN PE TIG EKAUCEIG agpiwv (KUPIwg
udpaTpoi kal nocgooTa dio€eidiou Tou avBpaka, kKabwg Kai ixvn
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pHovoEeidiou Tou avBpaka kal udpobeiou), Tn oTABUN TG B4-
Aaooacg pe naAippoioypagoug, Tn diakUpaveon Tng Bepuokpa-
giag (p€yioTn enigpaveiakn 95°C), Tnv da@Ikn NApapopPwaon
(avuywoeig-kaTaBuBioelg) pe ToMIKO OBIKTUO YEWDAITIKOV
oTabuwv (GPS) kal 30puPOpPIKNG YEWAOYIKAG TNAEMIOKONN-
ong. Evnuepwvel Tnv Tonikn Kolvwvia kal Tnv MoArTeia, eneg-
epyaleral ox€dia EKTAKTNG avaykng Kal NpooTaaciag Tou nAn-
Buopou.

H®AIZTEIA ZANTOPINHZ Acutépa 15 Iavouapiou
2024, 9uu. «AvOpwnog kai duon>

Suvdeapog napakohoudnong (link):
https://www.youtube.com/watch?v=JDFVN4n10yo

Suvopilouv: Zowpdog NIkOAaog, Anuapxog ©npag, Avtinpos-
Opog AZ IMMHZ.

BouyloukaAdkng MNmpyog, Ap MewAdyog-HeaioTeloAOyog
EATME, Mpoedpoc AS IMMHZ

Kwotag NMNanadaxog, Kabnyntng Mew@uoikng-Zeioholoyiag
ANO, MNpappatéag AS IMMHE

XaipeTiopd Ba angubuvel o npwnv Npdedpog Tou IMMHE OpoT.
Kaényntrg MixadAng ®uTikag.

Tn oulnTnon ouvTovilel 0 ZnUpog B. MauAidng, OuoOTIUOG
Kaényntng MewAoyiag A.M.0., Méhog AZ IMIMHZ, Mpoedpog AS
ApioToTeAgiou Mouaeiou ®uaoikng IoTopiac Osooalovikng.

ANOPQNOZ xa: DYSH Q\ WEB TV
APIETOTEASIO MOVIEIO &V EIKHE IETOFIAY SEETAAONDIE ANIXNEYSEIS
Me tov SI1YPO [TAYAIAH AEYTEPA 15/01/24
Oudtipo Kadnyntr lewloyiag ANe ] 21:00 .
= - https://www.anixneuseis.gr/
uTa nuiotetn mes Lnviopivmg " —_
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KoL 0 poAog Tou kat Map 1ong He iou Zavropivng

- = Ai\"
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\ EMnvird) Feoloyw Etougia
Geological Society of Greece

ETioia OpiAia "I'. Mapivog - I. ManaoTapariou”

The Greek Mineral Resources
Present Status, Current Trends and
Proposed Future Plans

ZToV Napakdtw oUvdeopo pnopeiTe va Bpeite Tnv
napouciacn Tou Op. KaBnyntn k. M.ZTapaTtdkn nou d66nkKe
oTig 20/12/2023 oTta nAaicia Tng €Tnolag opiAiag "M.Mapivog
- I.NanacTtapariou”

https://drive.google.com/file/d/1gzEhsXAbJTFPIHjNdGyEdW
dMQA0]1rB8/view?usp=drive link
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Underwater Santorini volcano eruption 520,000
years ago was 15 times bigger than record-
breaking Tonga eruption

A 500-foot-thick layer of pumice rock on the Mediterranean
seabed indicates Santorini volcano ejected 15 times more
material than Hunga-Tonga during a previously unknown
eruption.

An illustration of the islands of the Greek archipelago of
Santorini with the submarine volcano erupting. (Image
credit: mikroman6 via Getty Images)

Deep beneath the Mediterranean seabed circling the Greek
island of Santorini, scientists have discovered the remnants
of one of the most explosive volcanic eruptions Europe has
ever seen.

A giant layer of pumice and ash, which is up to 500 feet (150
meters) thick, revealed that around half a million years ago,
the Santorini volcano erupted so explosively it was 15 times
more violent than the Hunga Tonga-Hunga Ha'apai eruption
of 2022. The Tonga eruption shattered several records, trig-
gering the fastest atmospheric waves ever seen and the first
known mega-tsunami since antiquity.

"We know that this volcano's had many big, explosive erup-
tions — sort of Krakatoa style," study lead author Tim Druitt,
a professor of volcanology at the University of Clermont Au-
vergne in France, told Live Science. But the newly discovered
deposits point to a cataclysmic blast "that we didn't even
know had existed."

Extensive land-based research has previously painted a rela-
tively detailed picture of past volcanism across the Hellenic
Island Arc — a string of volcanic islands stretching from
Greece to Turkey along a curved line where the African tec-
tonic plate plunges beneath Europe. For instance, geologists
knew that Santorini emerged from the sea about 400,000
years ago, as successive eruptions piled volcanic debris onto
the seafloor. The present-day Santorini archipelago formed
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during the Late Bronze Age (1600 to 1200 B.C.), when the
explosive Minoan eruption blasted the top off what was then
one island. A magma chamber beneath the Kameni islands,
in the center of the Santorini caldera, still feeds the volcano
today.

The JOIDES Resolution north of Santorini volcano (in the
distance). The ship is a research deep-drilling vessel 460
feet (140 m) long and 200 feet (60 m) high. (Image credit:
Thomas Ronge)

But there's only so much scientists can learn on land, Druitt
said, because erosion from rain and wind wipes away some
geological evidence. "That's why we moved to the marine
realm, because in the sea it's calmer," he said.

To find out more about the region's volcanic activity, Druitt
and his colleagues drilled into marine sediments around San-
torini in late 2022 and early 2023. With help from the Inter-
national Ocean Discovery Program, the researchers extracted
sediment cores from up to 3,000 feet (900 m) below the sea-
floor at 12 drilling sites.

The team could then read the different layers of sediment
"like a book," Druitt said.

"What you see is volcanic layers from all the eruptions that
we knew on land," he said. "But then we go down to deeper
levels before the volcano became emergent, when it was still
submarine."

It's in these deeper levels that researchers discovered the
remnants of a 520,000-year-old eruption that was "bigger
than anything else Santorini's produced and probably one of
the two biggest eruptions that the whole Hellenic volcanic arc
has ever had," Druitt said.

Scientists examine core sections from the expedition. Each
recovered core is 31 feet (9.5 m) long and is cut into sec-
tions 4.9 feet (1.5 m) long for handling. The sections are
then sliced in half along their length for detailed description
and collection of samples for further laboratory analysis.
(Image credit: Tim Druitt)

The eruption ejected at least 21.6 cubic miles (90 cubic kilo-
meters) of volcanic rock and ash, according to the study,

published Jan. 15 in the journal Communications Earth & En-
vironment. The Tonga eruption of 2022, by comparison, pro-
duced 1.4 cubic miles (6 cubic km) of debris.

"It's a lot bigger — 15 times bigger — there, in the heart of
Europe," Druitt said.

The discovery is big because it shows that the Hellenic vol-
canic arc is capable of producing tremendous underwater
eruptions. "It gives us an example to study in detail of a very
large version of Hunga-Tonga," Druitt said.

Santorini probably won't see an eruption on this scale for an-
other several hundred thousand years, Druitt said. The vol-
cano last erupted in 1950, emitting lava that didn't pose a
significant threat.

However, the magma chamber "will continue to feed erup-
tions of lava and small explosive eruptions for the coming
decades and maybe even centuries," Druitt said.

(Sascha Pare / LIVESCIENCE, January 26, 2024,
https://www.livescience.com/planet-earth/volcanos/under-
water-santorini-volcano-eruption-520000-years-ago-was-
15-times-bigger-than-record-breaking-tonga-eruption)

Giant offshore pumice deposit records a shallow
submarine explosive eruption of ancestral San-
torini

Tim Druitt, Steffen Kutterolf, Thomas A. Ronge,
Christian Hiibscher, Paraskevi Nomikou, Jonas
Preine, Ralf Gertisser, Jens Karstens, Jorg Keller,
Olga Koukousioura, Michael Manga, Abigail
Metcalfe, Molly McCanta, Iona McIntosh,
Katharina Pank, Adam Woodhouse, Sarah Beethe,
Carole Berthod, Shun Chiyonobu, Hehe Chen, Aca-
cia Clark, Susan DeBari, Raymond Johnston, Ally
Peccia, Yuzuru Yamamoto, Alexis Bernard, Tati-
ana Fernandez Perez, Christopher Jones, Kumar
Batuk Joshi, Giinther Kletetschka, Xiaohui Li, An-
tony Morris, Paraskevi Polymenakou, Masako
Tominaga, Dimitrios Papanikolaou, Kuo-Lung
Wang & Hao-Yang Lee

Abstract

Large explosive volcanic eruptions from island arcs pour py-
roclastic currents into marine basins, impacting ecosystems
and generating tsunamis that threaten coastal communities
and infrastructures. Risk assessments require robust records
of such highly hazardous events, which is challenging as most
of the products lie buried under the sea. Here we report the
discovery by IODP Expedition 398 of a giant rhyolitic pumice
deposit emplaced 520 + 10 ky ago at water depths of 200 to
1000 m during a high-intensity, shallow submarine eruption
of ancestral Santorini Volcano. Pyroclastic currents dis-
charged into the sea transformed into turbidity currents and
slurries, forming a >89 + 8 km? volcaniclastic megaturbidite
up to 150 m thick in the surrounding marine basins, while
breaching of the sea surface by the eruption column laid
down veneers of ignimbrite on three islands. The eruption is
one of the largest recorded on the South Aegean Volcanic
Arc, and highlights the hazards from submarine explosive
eruptions.

Communications Earth & Environment volume 5, Arti-
cle number: 24 (2024)

(C- 4.0

TA NEA THZ EEEEI'M - Ap. 183 - IANOYAPIOZ 2024

ZeAida 25


https://www.iodp.org/
https://www.iodp.org/
https://doi.org/10.1038/s43247-023-01171-z
https://doi.org/10.1038/s43247-023-01171-z
https://www.livescience.com/planet-earth/volcanos/underwater-santorini-volcano-eruption-520000-years-ago-was-15-times-bigger-than-record-breaking-tonga-eruption
https://www.livescience.com/planet-earth/volcanos/underwater-santorini-volcano-eruption-520000-years-ago-was-15-times-bigger-than-record-breaking-tonga-eruption
https://www.livescience.com/planet-earth/volcanos/underwater-santorini-volcano-eruption-520000-years-ago-was-15-times-bigger-than-record-breaking-tonga-eruption
https://www.nature.com/commsenv

The moon is shrinking, causing landslides and
moonquakes exactly where NASA wants to
build its 1st lunar colony

The moon has been slowly shrinking for millions of years.
Now, as Artemis 3 nears its 2026 launch date, geologists
worry about whether moonquakes and lunar landslides will
impact landing.

When plotting sites for crewed lunar landings — ranging from
the forthcoming Artemis missions to eventual lasting moon
settlements — mission planners must account for tons of lu-
nar parameters. For instance, the shape of the terrain could
make or break a mission and a possible high volume of bur-
ied water could make one spot much more tantalizing than
its drier counterpart. But now, geologists suggest it's also im-
portant to keep moonquakes and lunar landslides in mind.
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A photograph of the moon's surface. (Image credit: NASA)

As the scientists emphasize, this is no longer an academic
question. Researchers examining the moon's south polar re-
gion — which sits near the planned landing side of Artemis
3, set to touch down in 2026 — have identified fault lines
whose slips triggered a major moonquake about 50 years
ago.

Certain Apollo missions carried seismometers along with
them. On March 13, 1973, a particularly strong moonquake
rattled those seismometers from the general direction of
the moon's south pole. Decades later, the Lunar Reconnais-
sance Orbiter flew over the south pole and discerned a web-
work of fault lines. With new models, researchers have con-
nected those faults with that moonquake.

The research further adds to our picture of what moonquakes
are like in general. In principle, moonquakes are like earth-
quakes. Both are caused by shifting faults; in the moon's
case, they're caused by creases that form on the moon's sur-
face as it shrinks. If you're asking yourself why in the world
the moon would be shrinking, well, it's basically because
the lunar interior has cooled over the last few hundred million
years. It's sort of like a raisin shriveling up, scientists say,
which also helps us visualize the creation of those creases.

Further, the moon's surface is much less tightly packed than
Earth's, often consisting of loose particles that can be thrown
up and strewn about by impacts. As a result, moonquakes
are even more likely to trigger landslides than earthquakes
are.

According to the researchers, as the day when human boots
tread the moon yet again draws nearer, the humans in ques-
tion will have to plan for the possibility that the ground under
those boots is not as stable as they might hope. The re-
searchers' model suggests, for example, that the walls
of Shackleton Crater — famed for its ice — are vulnerable to
landslides.

The epicenter of one of the strongest moonquakes recorded
by the Apollo Passive Seismic Experiment was located in the
lunar south polar region. However, the exact location of the
epicenter could not be accurately determined. A cloud of
possible locations (magenta dots and light blue polygon) of
the strong shallow moonquake using a relocation algorithm
specifically adapted for very sparse seismic networks are
distributed near the pole. Blue boxes show locations of pro-
posed Artemis III landing regions. Lobate thrust fault scarps
are shown by small red lines. The cloud of epicenter loca-
tions encompasses a number of lobate scarps and many of
the Artemis III landing regions. (Image credit:
NASA/LROC/ASU/Smithsonian Institution)

A Lunar Reconnaissance Orbiter Camera, Narrow Angle
Camera (NAC) mosaic of the Wiechert cluster of lobate
scarps (left pointing arrows) near the lunar south pole. A
thrust fault scarp cut across an approximately 1-kilometer
(0.6-mile) diameter degraded crater (right pointing arrow).
(Image credit: NASA/LRO/LROC/ASU/Smithsonian Institu-
tion)
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"As we get closer to the crewed Artemis mission’s launch
date, it's important to keep our astronauts, our equipment
and infrastructure as safe as possible," said Nicholas
Schmerr, a geologist and one of the researchers, in a state-
ment. "This work is helping us prepare for what awaits us on
the moon — whether that’s engineering structures that can
better withstand lunar seismic activity or protecting people
from really dangerous zones."

The research was published on Jan. 25 in The Planetary Sci-
ence Journal.

Originally posted on Space.com.

(Rahul Rao / space.com, 30.01.2024, https://www.livesci-
ence.com/space/the-moon/the-moon-is-shrinking-causing-
landslides-and-moonquakes-exactly-where-nasa-wants-to-
build-its-1st-lunar-colony)

Tectonics and Seismicity of the Lunar South Po-
lar Region

T. R. Watters, N. C. Schmerr, R. C. Weber, C. L. John-
son, E. J. Speyerer, M. S. Robinson and M. E. Banks

Abstract

The lunar south pole regions are subjected to global stresses
that result in contractional deformation and associated seis-
micity. This deformation is mainly expressed by lobate thrust
fault scarps; examples are globally distributed, including po-
lar regions. One small cluster of lobate scarps falls within the
de Gerlache Rim 2 Artemis III candidate landing region. The
formation of the largest de Gerlache scarp, less than 60 km
from the pole, may have been the source of one of the
strongest shallow moonquakes recorded by the Apollo Pas-
sive Seismic Network. The scarp is within a probabilistic
space of relocated epicenters for this event determined in a
previous study. Modeling suggests that a shallow moonquake
with an My of ~5.3 may have formed the lobate thrust fault
scarp. We modeled the peak ground acceleration generated
by such an event and found that strong to moderate ground
shaking is predicted at a distance from the source of at least
~40 km, while moderate to light shaking may extend beyond
~50 km. Models of the slope stability in the south polar region
predict that most of the steep slopes in Shackleton crater are
susceptible to regolith landslides. Light seismic shaking may
be all that is necessary to trigger regolith landslides, partic-
ularly if the regolith has low cohesion (on the order of ~0.1
kPa). The potential of strong seismic events from active
thrust faults should be considered when preparing and locat-
ing permanent outposts and pose a possible hazard to future
robotic and human exploration of the south polar region.

Published 2024 January 25 ¢ © 2024. American Astronomical
Society.

The Planetary Science Journal, Volume 5, Number 1 Results
and Exploration of Lunar Science by the Lunar Reconnais-
sance Orbiter Mission Citation T. R. Watters et al 2024
Planet. Sci. J. 5 22 DOI 10.3847/PS]/ad1332

https://iopscience.iop.org/article/10.3847/PSJ/ad1332
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The early September 2023 Daniel storm in
Thessaly Region (Central Greece)

AnpoaoielTnke To TeUX0G #30 Tou "Newsletter of Environ-
mental, Disaster, and Crises Management Strategies",
nou €kdideral ano 1o MN.M.Z. "ETparnyikég Alaxeipiong Me-
piBaAAovrog, KaraoTpopnv kai Kpicewv"' Tou EBvikou
kal KanodioTpiakoU MavenioTniou ABnvav pe TiTAo "The
early September 2023 Daniel storm in Thessaly Region
(Central Greece)". 70 TeUX0C NapoucialovTal GUYKEVTPW-
TIKA Ta NPWTA €MIOTNUOVIKA dedopéva anod Tnv kakokdipia
"Daniel" nou £nAnge Tnv MepipEpeia Oeagoaliag o noAAanAa
eningda To ZenTéUPpio Tou 2023

MpOKeITal yia TO anoTEAECHA YOVIUNG CUVEPYATiag Kal avTaA-
AQYNAG YVOOEWV HETAEU YEWAOYWV, MOANITIKOV UNXAVIK®OV, YE-
WYpdPWV Kal WKEAVOYPAPwWY, NoU XapToypapnaoav Kal napa-
koAouBnoav Tnv kakokaipia "Daniel" kal TIG ENINTWOEIG TNG
OTO (PUOIKO Kal dopnueévo nepiBaAlov, aAAa kal og nedia TNG
KabnuepivdTnNTag oTo Oe0aaiikd Kapno kai Tig yUpw nUIOPEl-
VEG Kal OPEIVEG NEPIOXEG TNG Mepipépelag Oeaaaliag.

To Teuxog €EeTalel To PAIVOUEVO, TIG NOAAAMAEG ENINTWOEIG
TOU, TIG dpAceig SlaxEipIonG EKTAKTNG avAayKngG Kal OAOKANpw-
veTal ye 10 NPoTacElG SPACEMV yid Tn HEimon Tng dia-
KIVOUVEUONG ano UDPOUETEWPOAOYIKOUG KAl YEWDUVAMIKOUG
KIVOUVOUG Kal TO HMETPIACHO TWV ENINTWOEWV TOUG.

To Telxog eival diabgoipo €dw. SXeTIkO video eival diaBgaipo
£0W.
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The 8 types of nature-based solutions for sus-
tainable groundwater management

But first, do you know what "Nature-based Solutions" are?
They're also known as NBSs.

In fact, they are actions that serve to protect ecosystems,
restore them when necessary, and manage them sustaina-

bly. All this while ensuring human well-being and, above all,
producing benefits for biodiversity.

In a new project, our teams are introducing this concept to
groundwater management.

This is the SFN-ESO project.

Launched a few months ago, it has already clarified the links
between these solutions and groundwater.

So, without further ado, here are the 8 types of NBSs that
can be mobilized:

1 forests

2 agro-ecological practices

3 agro-ecological infrastructures

4 semi-natural grasslands

5 permeable green cities

6 wetlands

7 hydro-morphological restoration of rivers and streams
8 controlled recharge via vegetated basins

yca-arphological
restoraton of ears

Aquatic
Evonmens | doens
I coxotedrecharge

Vievogetted oen

BRGM - The French geological survey
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The Floating Bridge in China is one of the most
beautiful bridges in the World

China is an expert when it comes to monumental works, often
creating wonders which go on to become major tourist at-
tractions. One such work is the wooden bridge over the
Shiziguan river, which opened on May 1, 2016. Known as the
"Long Bridge of Dreams", the spectacular walkway, spanning
the river in central China, is surrounded by verdant greenery
and already in many quarters it has been labeled the world’s
most beautiful wooden bridge.

It's 1,640 feet (500 metres) long and 4.5 meters wide, built
over a dazzlingly winding turquoise river. The water depth is
60meters. The bridge follows the course of the River
Shiziguan, which until now could only be navigated by boat.
The walkway can be followed both up and downstream, and
gives the visitor the feeling of walking on the river itself. This
region, in the county of Xuan’en, is one of the most inac-
cessible in China, thus the bridge not only attracts much-
needed tourists to the area, it also eases the locals’ journeys.

The bridge was designed to be eco-friendly therefore natural
materials were used in the building process. It is made up of
26 pontoon sections that are connected to each other via a
locking system. The pontoons are made of steel and are filled
with foamy materials to keep the bridge afloat. The locking
system allows the bridge to accommodate the river currents
and the weather conditions. Walking or driving on the bridge
gives people an amazing sensation that they're moving on
the water surface. The bridge also has a speed limit for cars
to prevent big waves from forming.

The most dangerous floating bridge | Cars driving on water
https://www.youtube.com/watch?v=]Bcqs3Nsqd4

Those fortunate enough to have made the short trip across
the bridge tell of the serenity they experienced whilst walking
over the water, in a setting noted for its exuberant forests.
One has only to contemplate pictures of the walkway over
the Shiziguan river to understand just how stunning this
wooden bridge is, and the_importance of the work as a show-
piece of Chinese engineering.

https://www.dangerousroads.org/asia/china/11199-driving-
on-water-surface-through-the-shiziguan-floating-
bridge.html

https://www.anticcolonial.com/en/naturelovers/the-most-
beautiful-wooden-bridge-in-the-world/

https://themindcircle.com/the-floating-bridge/
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'GEO Publication No. 112023

Deep Excavation Design and Construction

Deep Excavation Design and
Construction

Report No.: GEO Publication
No. 1/2023

\ " This publication documented the
Srmttogommctn experience in design and construc-

tion of deep excavations in Hong
Kong since the publication of GCO
Publication No. 1/90, including advances in design methods
and modelling techniques, as well as the international prac-
tice of using the partial factor method for limit state design.
The scope of this publication also covers the key aspects re-
lating to the construction of excavation and lateral support
(ELS) works, such as the introduction of modern equipment
and digital construction.

Deep Excavation Design and Construction (7.05MB)

(Geotechnical Engineering Office / Civil Engineering and De-
velopment Department / The Government of the Hong Kong,
2023)

TA NEA THZ EEEEI'M - Ap. 183 - IANOYAPIOZ 2024 ZgAida 30


https://www.cedd.gov.hk/filemanager/eng/content_1024/ep1_2023.pdf

HAEKTPONIKA
NMEPIOAIKA

m EAAHNIKH EMITPOMH ZHPAITQN
e KAI'YNOTEIQN EPTON
Méhog Tng INTERNATIONAL TUNNELLING ASSOCIATION (ITA-AITES)

www.eesye.gr/uploads/1/2/2/2/12220305/del-
tio 2023 1 wtc2023.pdf

KukAopopnoe To TeUXoG ZenTeuPBpiou 2023 TnGg EAANVIKAG
EmiTponng =npayywv kal Ynoyeiov ‘Epywv pe Ta akoAouBa
neplexoueva:

e Néa & EkdnAwoeig

e [laykdopio Zuvedpio Enpayywv 2023 — Athens WTC2023
e BIBAia — Néeg Ekdo0oEIg

e EnioTnuovikég ZuvavTnoelg - Zuvedpia

o3 D

as oe INTERNATIONAL

= = GEOSYNTHETICS
== SOCIETY

IGS NEWSLETTER - December 2023

KukAogpopnoe 1o IGS Newsletter Tng International Geosyn-
thetics Society pe Ta akdAouba nepiexopeva:

Helping the world understand the appropriate value and use
of geosynthetics

www.geosyntheticssociety.org/newsletters

e Could You Be An IGS Council Member? Call for Candi-
dates: Term 2024 - 2028 READ MORE

e Students Apply Now For Free Entry To GeoAmericas 2024
READ MORE

e Corporate Members Invited to Showcase Projects at Geo-
Americas2024 READ MORE

e Upcoming Webinars
- Register Now For IGS Sustainability Calculator Webinar

READ MORE

- TC-Barriers Webinar by Richard Thiel READ MORE

e 10 Questions With... Kristin Sample-Lord READ MORE

e Boosting water safety and environmental wellbeing with
geomembranes READ MORE

e IGS Corporate Member Profile: Istanbul Teknik

e Calendar of Events

(G- -0

JAN/FEB 2024 THE MAGAZINE OF THE DEEP FOUNDATIONS INSTITUTE

Working Together in Lock Step

OPA Runner Up: The
Route 129T/New Road

www.nxtbook.com/dfi/DEEP-FOUNDATIONS/janu-
ary-february-2024/index.php#/p/Intro

Highlights of the Jan/Feb Issue

e Cover Story: Working Together in Lock Step Read Now
e The Route 1&9T/New Road Read Now

e Bay Park Conveyance Project Read Now

e Rammed Aggregate Pier Load Test Results Read Now

e Refurbishment of a Piled Commercial Building Read Now
e Member Profile Read Now

e Foundations for a Sustainable Future Read Now

e Read Issue
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EKTEAEZTIKH ENITPOINH EEEENM (2023 - 2026)

Mpoedpog

A’ AvTInpoedpog

B’ AvTinpoedpog

levikdg MpappaTeag

Tapiag

"EQopog

MéEAN

AvanAnpwparika

MixadAng MMAPAANHE, Ap. MoAITikdg Mnxavikdg, EAAGOS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

ZtaupouAa KONTOE, Ap. MoAITikdg Mnxavikdg, AvanAnpwTpia KabnyfTtpia Tunua NoAimikov Mn-
xavikwv MavenioTrpio Natpwv
skontoe@upatras.gr

Nikog KAHMHZ, Ap. MoAimikdg Mnxavikdg, Kadnyntrg Tufipa MoAimkov Mnxavikwv, MoAUTEXVIK
ZXO0AN, AnuokpiTteio MavenioTrpio @pakng
nklimis@civil.duth.gr, nsklimis@gmail.com

MNwpyog MNEAOKAZ, Ap. MoAITIkog Mnxavikog, Enikoupog KaBnyntng Tunpa MoAImkwv Mnxavikov
Zx0An Mnxavikawv MavenioTnyiou AUTIKAG ATTIKNG
gbelokas@uniwa.gr, gbelokas@gmail.com

ravvng ZEYTQAHZ, Ap. Mnxavikdg MeTaAAgiwv - MeTaAAoupydg, AvanAnpwTthg Kadnynthig ZxoAn
MeTaAAeioAOywv - MeTaAAoupywv Mnxavikwv EMM
izevgolis@metal.ntua.gr

Tacog ANASTAZIAAHZ, Ap. MoAITIKOG Mnxavikog, Kadnyntig Tunua MoAImik®v Mnxavik®v ApigTo-
TeAeiou MavenigTnpiou ©gooalovikng
anas@civil.auth.gr

MNwpyog NTOYAHZ, MoAITikdg Mnxavikog, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAITikdG Mnxavikog, AvanAnpwTpia Kaényntpia ZxoAn MoAITik@v Mn-
xavikov E.M.M.

mpanta@central.ntua.gr

XproTog TEATZANIOOS, Ap. MOAITIKOG Mnxavikoe, MANTAIA SYMBOYAOI MHXANIKOI E.M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

MéAN AnunTpng NITIAAKHE, Ap. MoAITIKOG Mnxavikog, AvanAnpwTng KadnynTrg Tunua MoAimikwv Mnxa-
VIK®QV ApigToTeAeiou MavenioTnuiou @ecoalovikng
dpitilakis@civil.auth.gr
XpnoTtog STPATAKOZ, MoAITikog Mnxavikdg, NAMALAB A.E.
stratakos@namalab.gr
Xapng AAMAPHZ, MoAImikdg Mnxavikog, XAPHE M. AAMAPHSE KAI SYNEPIATES IKE
h.lamaris@lamaris.gr
MNpddpopog WAPPOMOYAOZ, Ap. MoAITIKOG MNXavikog
prod@central.ntua.gr
Ekd0TNG XpnoTtog TEATZANI®OOZ, Ap. MoAITIKOG Mnxavikog, MANTAIA SYMBOYAOI MHXANIKOI E.[M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr
EEEErM
Topéag FEWTEXVIKAG TnA. 210.7723434
ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428
EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTexveioUnoAn Zwypagpou geotech@central.ntua.gr

15780 ZQIrPA®OY

IoTtooeAida www.hssmge.org (uno KaTaokeun)

«TA NEA THZ EEEEMM» EkddTNnG: XpnoTtog Toatoavigpog, TnA. 210.6929484, ToT. 210.6928137, nA-31. ctsatsanifos@pangaea.gr,

editor@hssmge.gr, info@pangaea.gr

«TA NEA THZ EEEEMM» «avapT®vTal» Kal oTnv 10TooeAida www.hssmge.gr
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