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Earthquakes in Greece, February/March 1981

Summary:

1,

The two strong earthquakes that occurred during the night
24th/25th February 1981 reached the magnitudes of 6.6 and
6.3 respectively on the Richter Scale. The epicentre was in
the region of the Alcionides Isles in the eastern part of
the Gulf of Corinth, some 20 km north of Corinth and 70 knm
west of Athens. The aftershocks, which were unusually heavy,
lasted approx. 2 weeks.

Damage, which has meanwhile been estimated at around US $
840 million, 1s concentrated on the tourist city of Loutraki
and on a few smaller communities on the Gulf of Corinth
(intensity VIII - IX on the Modified Mercalli Scale). In
contrast, the damage in Corinth and Athens (intensity VI -
VII on the Modified Mercalli Scale) was slight. With few
exceptions, no serious damage was caused in the industrial
areas between Athens and Corinth. Subsoil conditions in-
fluenced the extent of the damage to a high degree. Build-
ing codes and supervision thereof must be made more strin-
gent. :

The insurance industry was confronted with hardly any claims
whatever, since earthquake covers have to date been sold

in isolated cases only. The earthouakes themselves did

not result in a considerable demand for appropriate covers.

*EERI 1977,
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During the night 24thy/25th February 1981, the south of Greece was
struck by two severe earthquakes. The focal area was situated in
the region of the Alcionides Isles in the eastern part of the Gulf
of Corinth some 20 km north of Corinth and 70 km west of Athens.
The main quake occurred at 10.53 p.m. local time and reached a
magnitude of 6.6 on the Richter Scale. At 4.35 a.m., there was a
serious aftershock with a magnitude of €.3. Seismic activity in
the next two weeks was extraordinarily severe: one quake of mag-

nitude 6.2 (on 4th Marc:: 1981) was recorded plus a series of quakes
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of between magnitudes 5 an several points in the Perachora/
Loutraki area and north-east of the Alcionides, surface breaks
over a total length of about 30 km were observed that have a direct

connection with the seisnmic activity.

An area of several hundired km in diamecter was affected by the quakes,
and damage was caused in a circle of about 100 km diameter around
the epicentire, this being morec or less the arca that experienced

intensities of VI end above on the Modified Mercalli Scale. How-

Q

ever, particularly scvere danapge was causel solely in a radius

of 20 - 30 km around the opicentre. Here, the intensity reached
reflected in the collapsc of numerous simple
cwellings but also of nodern hotels and factories. Horizontal forces

are alleged to have reached 37% of gravity, i.e., of the weight of

The nunber of collanscd and seriously danaged structures was said to
be 8,500, the figures

g Falta s LR
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15

or slightly damaged buildings was given as

habe ectimated the total damage at US §

LAC 1illion. Iome owners arc to receive un to UT $ 20,000 from

O

Covernment funds in She fomm loans at low interect and with long
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terms so that they can carry out the necessary repairs or reconstruc-
tion work cuickly. The numbor of homeless was at times estimated

to be 100,000, this being, hoewever, attributable to the fact that
nanic broke out among the population. Official sources reported that
22 pecople were killed during this series of guakes. It can be assumed
that the number of dead would have been hundreds, perhaps even

thousands, if the quake had occurred in the peak tourist season.

Demage was restricted to the tourist centre of Loutraki and to some
1

snaller communities in the region between Corinth and Thebes. Here
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a large number of bufldings of natural stone but alsc modern rein-
forced-concrete structures collapsed or were severly damaged. Most
spectacular was the total collapse of five hotels with a total of
1,300 beds. As in many comparable cases, the main cause of col-

lapse was inadequate stiffening of the ground floors, which prima-
rily serve as reception areas and restaurants and thus have only

a small number of loadbearing walls. An additional factor is®that the
majority of hotels in Loutraki was built around ten years ago during
a time of raﬁid development of the tourist industry and was obviously
constructed without attention being paid to the necessary quality

in design and execution. In this context, the significance of con-
struction supervision should be stressed: If such supervision is
stringent enough, mistakes during the design phase can be made good,
for even the best design is of no use if construction work is done
lackadaisically. Speaking in general terms, it was faulty design that
caused most of the sarthquake damage, the damage in most cases being
aggravated by faulty construction material and low-quality building

work.

The intensify of the seismic forces was influenced to a high degree
by the subsoil conditions. All hotels that collapsed were built on
alluvial soil and were not far away from the beaches. The presumed
reason for the rise in intensity was a shifting of the energy of the
seismic vibrations into the long-period range; this phenomenon has
cften been observed in soft alluvial soil and reclaimed land. The
result is that more energy is transmitted to buildings: that vibrate

in the same freguency range.

vuefaction was observed, but there was settlement in reclaimed
land, and the gquake algso caused landslides. The latter led to fairly
severe danmage to buildings, particularly in Perachora, which is

situated in mountainous terrein.

The extensive industrial areas west of Athens were obviously not
affected to any great degree. This was proved during an inspection
of the "Aspropyrgos" o0il refinery in Elefesis, where the sole
evidence of damage vere a few slight cracks in the walls of .the
administrative building. In contrast, the impact on industrial
plant in the Isthmus region (between Theodori and Corinth) was
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gsubstantially greater: The multi-storey production gshed of a
factory that manufactures ceramics for sanitary purposes col—
lapsed; the open-air store was also heavily hit. One plant be-
longing to Landis & Gyr, a Swiss enterprise that manufactures
counting, metering, regulation and control equipment, suffered
much damage, especially in the non-loadbearing masonry and in
a double-wall facade built for insulation purposes, whereas a
newly built reinforced-concrete shed with walls filled with
cancrete hollow tiles, bonded wooden beams and an insulated

plate roof survived the quake more or less unscathed.

In Athens, the main quake and aftershocks were so extreme that
panic broke out among the population in each case. Damage was
limited to cracks, particularly in non-loadbearing construction
components and to especially fragile building contents. The

same applies to Corinth, although here the intensity was defi-
nitely higher (some VII Modified lMercalli as compared with VI

in Athens). It is probably the case that the strict antiseisnic
codes introduced in Corinth after the serious guake on 22nd

April 1928 went to preventing damage.

The insurance industry was spared losses to all intents and
purposes, since Fire policies in Greece do not include the

earthquake hazard. The appropriate additional cover against
earthquake shock is fairly expensive according to the tariff

and for this. reason not wvery popular.

In the Athens/Corinth area, allegedly a mere few hundred earth-
quake policies are in force at the moment. There was no notice-
able increase in demand after the earthquake. In the Engineer-

ing sector, earthguake is automatically covered under CAR/EAR

and EEI policies.

The inspection of the area affected and of several industrial risks
during the period 5th - 7th March 1981 was prepared by the "Ethniki",

"Agtir" and "Phoenix" insurance companies,: some of their staff mem-

bers having accompanied us. Furthermore, there was a visit
to the S@i@mological Observatory in Athens and discussions
vith scientiste from the Techmical University in Athens.
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1: The epicentre is some 70 km west of Athens.
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2: Fearing aftershocks, numerous

33 Earthquake damage in Athens was only
inhabitants of Athens preferred slight.
to live in makeshift dwellings.
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This picture shows a
collapsed hotel approximately
40 km west of Athens. The two
upper storeys had been built
onto the ground floor after
its completion.

In view of %he weight of the %%%
ceiling, the number of columns -
was too small. The soft sedi-
ment subsoil probabdbly

strengthened the seismic . ,%At;/géfg;w
_ -
movements. - . -
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frame construction oscillated

This reinforced-concrete
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15 -« 17: The reinforced-concrete frame,

of this building belonging to Lanrdis & Gyr, manufactur
counting, metering,

damaged.
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A collapsed apartment block

The pillars of
tr~ open ground floor had

s...ared off.

o

in Loutraki
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¢ collapsed
Loutraki.
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The 8-storey "Apollo" hotel in
Loutraki was razed to the ground.

Y o

- o .

-
-

.

Sl




41

hotel

"Apollo"

€8

the reinforced-
-concrete pillars
is in some cas
completely
inadequate,

¢ The design of

A1l that was left of the
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Some massive reinforeced-
-concrete pillars only
streteh into the second

The reinforcement
ied properly.

storey.

is not ¢
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in the first two storeys
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This chureh of quarry .
stone collapsed. . -
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