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Methods: During the period from 26/11/2019 to 05/12/2019 field
surveys, mainly focused on identifying and mapping the liquefaction
evidences, were carried out in Durres and Lalëzi Bays, covering an
area of about 75 km2. The purpose of this campaign was to identify
all superficial evidences of the phenomenon aiming not only to
understand its spatial distribution but, also to collect data for further
analysis based on geotechnical measurements, such as
geotechnical boreholes, CPTU profiling etc. A continuous coring
borehole accompanied by SPT (Standard Penetration Test) was
performed. Samples of ejected sand from the sand boils and from
the borehole were collected and analyzed in laboratory regarding
their grain size distribution as well as their mineralogical
composition in order to identify the in-depth soil liquefaction
occurrence.

Figure 1 Map of superficial evidences of 
liquefaction phenomenon in Lalëzi Bay

Figure 2 – Sand 
volcanoes (a, b) and 

lateral spread cracks (c, 
d) in Juba area

Rrushkulli is located on the right side of the Erzeni River. As in the Juba
area, line-arranged sand volcanoes with different diameters were observed
along soil cracks reaching several tens of meters (figure 3a). These cracks
cover important part of the agricultural lands up to a distance of about 76-
452 m from the river bed. The directions of the crack lines are N30° and
N170°.
The major sand volcano has a diameter of 80 cm. The volume of the
ejected from this one fills a channel having a cross section (40 x 60 cm) for
a length of about 50 m, consequently the volume of the ejected sand was
estimated to be about 12 cubic meters (figure 3b).
Undulations of the lands are also observed in this area.

Figure 3 – Soil 

cracks 

accompanied by 

sand ejections (a), 

sand volcano (b) in 

Rrushkulli area  

Hamallaj area: Since it is inhabited area in addition to sand
volcanoes, damages have been observed in engineering facilities
such as damage to the surrounding walls as well as to the sidewalks
of the habitations, differential settlements, roadbed cracking
accompanied by sand ejections etc. The differential settlements
varies from 5 to 10 cm. The sidewalk of the pumping station is
moved down for 20 to 30 cm and is completely destroyed.

Figure 4-
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evidences and 
engineering 

facilities 
damages in 

Hamallaj area

Soil profile and SPT results in Juba area
A continuous coring borehole accompanied by SPT (Standard
Penetration Test) up to the depth of 15 m was performed and the
soil profile was constructed. The results of field and laboratory
works are given in figure 5.
The soil column is mainly composed by loose silty sand to poorly
graded sands with silt (according to USCS), covered by 4.2 m of
cohesive soils (silts to sandy silty clays) in the upper part. The
water table is 4.2 m beneath the ground surface. The NSPT values
vary from 2 to 5) and show a low degree of consolidation of the
latters.

Figure 5 - Borehole soil profile in Juba area (a); Grain size distribution of 

ejected sands (b) and “in situ” sands (c) showing also the boundaries for 

“most liquefiable soils” and “potentially liquefiable soils” as proposed by 

Tsuchida, 1970

Conclusions: The spatial distribution of the phenomenon on both
sides and in the vicinity of the Erzeni River shows that this
phenomenon has affected the deposits related to the recent activity
of the river as well as the beach deposits. The phenomenon is
better expressed in those areas where the sandy deposits are
covered by a superficial layer of cohesive soils (ML, CL-ML) leading
to the creation of undrained conditions.
From compositional point of view the sands fall inside the
boundaries of the “most liquefiable soil” in the graph proposed by
Tsuchida (1970). Comparing the grain size distribution and
mineralogical composition of the ejected sands with those obtained
from the borehole as well as based on NSPT values it can be
concluded that the studied soil column (up to 15 m) has been
subject to the phenomenon of liquefaction.

Results: The superficial
evidences of the
liquefaction phenomenon
was better expressed in the
areas of Juba, Rrushkull
and Hamallaj (Figure 1).

Juba area is located on the
right side of the Erzeni
River. In this area, series of
sand boils arranged along
lines representing cracks of
different lengths and
directions, are observed.

There are two main directions of this lines the first one is N8°
oriented while the second is oriented in the N66° direction. The
maximum extension of these line-arranged sand boils reaches 25 -
30 m. In general, along a soil crack there is a main crater of the
sand volcanoes accompanied in both sides by smaller ones. The
diameter of the “craters” varies from dozens of centimeters up to
1.0-1.2 m (Figure 2a, 2b).
Further to West, in the vicinity of the river bank, a system of three
parallel lateral spreading cracks occurs. This system is oriented
parallel to the river bank. The main lateral spreading crack has a
length of about 70-80 m with a maximum width of 80 cm and an
average depth of 60 cm, having a distance of 25 m from the river
body. Along this crack sand volcanoes “craters” up to 60 cm
diameter are also observed, filling the latter with ejected sand
(Figure 2c, 2d).


