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Abstract On the right side of the Topolog River, an old landslide was reactivated in June 2005 affecting the entire pasture area of 

Bălteni village, which belongs to Tigveni commune (the Argeş County). The landslide occurred because of the existence of several 

discontinuous sliding planes situated at various depths. At the same time, it was also encouraged by the saturation degree of the 

sliding mass, by the lithological structure and by the existence of faults and fractures in the middle and lower sections of the failure planes. 

The sliding mechanisms are active even in the case of morphological areas with declivity values (20-50), in the conditions of 

relatively low precipitation, because the physical-mechanical properties of the rocks and the structural accidents. The uccessive 

alterations are resuled by the displacement of the mass of cohesive earths and because of the moisture along a fault plane. 

The aim of the research was finding the complex sliding mechanism, the geomechanical parameters and hydrological conditions 

of the geomorphological process and the conditions of low values declivity even if the rainfall were not significant. 

 
Keywords Bălteni landslide, geomorphological mapping, vertical electrical soundings (VES), self-potential (SP), fault, geotechnical 

parameters. 

  

 

1. Introduction 

 

Landslides are morphodynamic processes affecting 

over 70% of the 550-450m hypsometric step of 

contact area between the Getic Subcarpathians and 

Piedmont Plateau, in the Topolog basin. Scientific 

interest was determined by the risk quality of these 

processes, especially of Bălteni landslide to local 

community, occurred in 2005.  

The study hypothesis was defined by probability 

triggering factor consisted in rainfalls (either rapid 

rainfall, even long period intense rainfall), hanging 

in rainy year 2005 and their role in maintaining the 

sliding mechanism. In the first stage, the central aim 

of this work was to demonstrate the sensitive 

relation between rainfall (from 2005 rainy year) and 

Bălteni landslide. Much of our survey was based by 

rainfall events analysis related with monitoring of 

mass movement. We observed that landslide is not 

often triggered by rainfalls or antecedent rainfall 

(Tan et al., 2007). After, reconsidering the 

triggering roll of rainfall on Bălteni landslide, and 

because of lot of moisture in slide mass even in dry 

periods, the main question was changed and was: 

Can exist an ascending vertical water circulation 

which overfill the mass movement from lower 

strata?   

The Bălteni landslide is trending NW-SE along 

the entire length of the right side of the Topolog 

River. It sets in motion the deposits of the lower 

terraces, wiping them gradually from the landscape 

morphology. The area affected by the investigated 

landslide belongs to a transition strip of land 

separating the Topolog Sub-Carpathians (Getic 

Sub-Carpathians) and the Cotmeana Piedmont, a 

sub-unit of the Getic Piedmont (Figure 1). The SSE 

part of this sector has a monoclinal structure 

consisting of plastic clays, marly clays, sands, and 

clays (Dragos, 1950, 1952, Dragoş, 1959), which 

generate a specific morphology, with cuestas 

exhibiting linear or angular fronts, oriented to the N, 

NE and NW, and dip slopes shaped by hydrodynamic 

and gravitational processes (Andra, 2008).  

Because of the heavy rainfall (2005) and the 

high discharges of the Topolog River in its upper 

course lying in the Făgăraş Mountains, large 
amounts of water were evacuated from the upstream 

reservoirs, which generated a liquid and solid 

surplus in the river channel. Thus, the lateral cutting 

of the right bank of the river affected the thin sands 

alternating with Dacian marls and clays. 

Consequently, in June 2006 the landslide 

reactivated, which setting in motion the Pontian 

deposits (marls, clays and sands) stretching as far as 

the interfluve. 

In the vicinity of Bălteni village, the lateral 
erosion undermined the old sliding front, imposing 

chain rotational movements to the upper part of the 

slope. The immediate effect of this process was the 

natural damming of the Topolog channel for about 

24 hours and the formation of a temporary lake in 

its channel, which posed a high hydrological risk 

for the households lying in the proximity of the 

channel. 
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Fig. 1. The Bălteni landslide location 

 

 

2. Field methods 
 

The field investigation consisted in land surveying 

performed in 2006 (Sokkia 610), geomorphological 

mapping (in 2006, 2008, 2014 and 2015), 

geoelectrical measurements consisting in vertical 

electrosoundings (15 in 2006, 6 in 2008), as well as 

measurements of self (natural) potential (SP in 2015 

on a cross profile of about 100 m) and geotechnical 

survey (4 drillings in 2015 with soil analyses). The 

geomorphological mappings were undertaken based 

on topographic maps of scale 1:25000 (1980), 

topographical plans of scale 1:10000 (1968) and 

orthophotoplans (2011). They aimed at highlighting 

the specific features of the landslide parts, their 

dynamics, and implicitly the way in which the 

landslide expands. The geoelectrical measurements 

were accomplished by using the Schlumberger 

symmetric quadruple device with high resolution, 

resistivimeter Supersting R1 (AGI - USA) and SAS 

300 for identifying the lithology, the hydrostatic 

levels, the failure planes, and the structural 

accidents (Mărunţeanu et al., 2003). The 21 VESs, 

deployed in the field in a grid with a cell of about 

200/100 meters, have a maximum investigation 

depth of 20 m. The self (natural) potential 

geophysical method (SP) is useful for studying the 

buried structures, the geological borders and 

especially the groundwater flow directions and the 

water stagnation areas. The maximum values of the 

self (natural) potential indicate water emerging 

areas, while the minimum values point at water 

losses through seepage. In order to measure the 

difference of potential (in mV) along the profile a 

bipolar device was used (N static and M mobile). 

The measurements of the ground’s natural potential 
in cross section in order to determine the 

hydrogeological (flow direction) and structural (dip) 

parameters were done every meter on an 

investigation depth of 15 m. The borings were made 

using the manual drill for removing geotechnical 

samples with a view to analyzing the specific 

parameters. The maximum depth of the borings was 

6 m, where a friction plane was encountered. 

Additional data were provided by meteorological 

analyses and filling up questionnaires. 

 

3. Rainfall data 

 
In this study we used daily value rainfall from 3 

meteorological stations (Rm. Vâlcea, Morărești, 

Curtea de Arges), since 2005 until 2014 (Fig. 2). 

The goal of rainfall data analysis is to find the 

maximum of rapid or heavy rainfall or the 

maximum amount of cumulative precipitations 

which might be corresponding with movement of 

Bălteni landslide (Brunetti et al., 2015). The most 

precipitations occurred every year since March-

April until September, and the most intensive 

rainfall events were recorded in 2005 in April (< 

30mm/day, and 45 mm/5 day), in June, when 

slippage was reactivated (< 25 mm/day and >50 

mm in 6 days), July (over 30 mm/day and 70 mm/4 

days amount) September (over 90 mm/day and  

160 mm/8 days). In the next years, 2006 and 2008, 

once or twice in the annual period, the rainfall value 

was not more than 50 mm/day and the number of 

rainy days was lower. 
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Fig. 2. Rainfall analysis (mm/day) 

 
Even in the driest year, 2007, the landslide was 

characterized by a high water content, which meant 
that its water supply was underground. 
 
4. Morphographical and morphometric analysis 
 

This complex and subsequent landslide lies to the 
northeast of a cuesta front with a relative altitude of 
about 30 m and slope gradients of more than 40-50º 
(Table 1). The geodeclivity of the sliding mass 
ranges from 2º-3º, values that are very common, to 
more than 20

º, as in the case of the slip ridges’ 
fronts. Likewise, the values varying between 8º and 
12

º
 are very frequent (Fig. 3); they characterize the 

areas where the dynamics is more complex (Table 1). 
Thus, with regard to appearance and dynamics, the 
landslide is made up of three distinct sections (Fig. 4). 
 
4.1. The upper section is tangent to a sliding saddle 
lying between two outliers detached by selective 
erosion. It shows marks of detrusive sliding 
triggered by expansion mechanisms along a failure 
plane made of silty clayey. The outliers are in fact 
older sliding masses detached from the dip slope 
lying to the north (South Chiciora Hill, 523 m). By 
analyzing the geoelectrical cross sections, we were 
able to identify several conformal failure planes, 
having hydrostatic levels.  

The morphology of this section is intricate 
because of the various sliding mechanisms that have 
acted over the time. The main scarp is 
discontinuous and irregular, generally responding to 
the structural features of the basement. Usually, it 
mirrors the morphology of the cuestas, but on the 
dip slopes, it shows distension areas affecting only 
soil and vegetation. 

The presence of a semipermeable bedding plane 
encourages the sliding of the rock mass and its 
overlying vegetation, which either leaves the trees 
undisturbed or makes them tilt a little bit, because 
of the differential rotational movement. 

Downstream, the sliding mechanisms become 
more intricate, as the meteoric waters percolate the 
displaced material. The complexity is further 
enhanced by the old slip ridges, which have been 
recently reactivated. Water seeps into the ground 
through the fissures and cracks created by the 
compressive stress generated by the upstream 
detrusive landslide. The lithological change from 
the upper layer (silty clay) to the immediate lower 
one (compact clays), which underlies the dip slope, 
is responsible for the alterations of the features of 
the landslide developing in the middle-upper section. 
The transition between the two sections is marked by 
a three-meter high threshold, with a relative altitude 
of about 15 m, located obliquely on the main body. 
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Fig. 3. Variation and frequency values of the slopes in the adjacent Bălteni landslide area 

 
Table 1. Morphometric data 

Parameters 
The upper 

section 

The 

middle 

section 

The lower 

section 
Landslide 

Area (m2) 36536.3 70491.4 32130.2 139157.9 

Length (m) 230 405 390 1025 

Wide (m) 45-230 70-170 70-120  185 

Slope () 7-10 15-20 3-5 8-12 

Elevation (m) 510-477 477-415  415-393 ∆H = 120 

 

4.2. The middle section has an intense and 

chaotic dynamics, highlighted by the mosaic 

appearance of the surfaces having slope gradients 

ranging from 0
0
 to 20

0
 (Fig. 3).  

These create a landscape where the quasi-

horizontal areas, sometimes with reverse slopes, fed 

by rains and ground waters, alternate with stronger 

inclined surfaces, as is the case of the slip ridges, 

which are heavily dissected by erosion. This section 

exhibits the largest number of water pockets, which 

feed the rock mass lying downstream; as a matter of 

fact, the reactivation of 2006 stretched from the 

bottom of the slope up to this middle section. The 

surface catchment area is situated in the final part of 

this section, where the fissure and cracks are denser. 

In other train of thoughts, analyzing in the field the 

surrounding area of this section we ascertained the 

discontinuities and the sharp drop of the elevations 

of the cuesta lying on the right hand side of the 

landslide. Downstream of it, follows a dip slope 

developing on layer ends and having lower amounts 

of local relief. The geological maps of the area do 

not show local fractures, but the geomorphological 

and geophysical analyses suggest their existence. 

For instance, the geoelectrical sections reveal a 

great variety of sliding mechanisms, in the sense 

that the middle-upper section has at least two failure 

planes. The lower one partly overlaps the basement 

(SW) and the old displaced material (NE), 

composed of clays and sands, while the upper one, 

lying at small depth, suggests a shallow landslide, 

highlighted by the lateral cracks, which may trigger 

in future a new landsliding process. The middle-

upper section consists in a poorly defined landslide 

body that morphologically combines with the old 

slip ridges leveled through sheet and rill erosion. 

The slump process partly reactivates and dissects 

the old slip ridges. The novelty of this section is the 

formation of secondary detachment scarps, 

perpendicular to the direction of the main body. 

They affect the sides of the dip slope lying above 

the left hand side of the landslide, which will be 

affected by the future evolution of this area. 

Because of the lateral fractures and secondary 

scarps, the cuesta situated north of the left hand side 

of the landslide, merely 50-70 m away, will be 

dissected by the lateral development of the process 

and by the appearance of sliding saddles. The 

middle-lower section, characterized by waterlogging, 

shows an active dynamics due both to the 
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significant amounts of groundwater that reach the 

surface on the layer ends and the upstream intake, 

which soak the displaced material. Under the 

circumstances, the vegetal cover is not broken, but 

only strongly distorted. As a matter of fact, the 

mudflow-type sliding resembles a conveyor that is 

subjected to compressive forces, which warp the 

clay layer and the soil cover by 1 to 1.5 m. The 

middle-upper section is influenced by the sliding 

occurring along the bedding planes, which will be 

responsible for future reactivations and lateral 

expansions of the existing landslide. In its turn, the 

middle-lower section is determined by the relation 

with the cuesta-type slope, by the ground waters 

that are lying within the second terrace of the 

Topolog River, and by the excess material coming 

from the steep slope of the cuesta. The mudflow 

plane overlaps the lithological contact between the 

wet clays and sands, on the one hand, and the marls 

lying at the bottom, on the other hand.  

 

4.3. The lower section is represented by the toe, 

which through an intake of matter and energy 

interacted with the river system, temporary 

damming the Topolog River. From the point of 

view of its consistence, one can ascertain a clear 

differentiation in relation to the upstream sections:  

- the failure plane has a low gradient, which 

suggests the sliding was triggered by the displaced 

materials pressing from upstream; 

- the rocks making up the toe of the landslide are 

almost completely depleted of water, as the dense 

network of cracks produced by mass compression 

drain it to the river channel; 

- under the circumstances, the toe appears as 

multiple fragments located in different positions 

relative to one another, which are shaped at the 

bottom through fluvial erosion – the mass of the toe 

is mixed with deposits of sand and gravel belonging 

to the lower terrace of the Topolog, which make the 

ground more pervious; 

- the landslide advancement into the channel led 

not only to the temporary damming of the river, but 

also to the alteration of the channel landforms in the 

respective area and upstream. The changes 

occurring in front of the landslide toe consisted in 

pushing the river to the left and in the reversal of 

erosion and accumulation areas between the two 

banks (the right, concave bank, supporting the 

displaced materials was protected against erosion, 

while the left, convex bank formed by fluvial 

accumulation, was subjected to lateral cutting and 

undermining). Likewise, we noticed that the 

abandoned channels with “fresh” sedimentary 

deposits were reactivated (under the circumstances 

of critical threshold), being able to drain the water 

surplus during the time when stream channel was 

dammed. The process develops regressively and 

monolaterally (to the right, i.e. to the north), with 

successive reactivations on various sections, 

especially during the wet periods. 

 

5. Geophysical and geotechnical analysis 
 

From the lithological standpoint, the Pontian 

(upstream) and Dacian (downstream) deposits are 

the formations underlying the Bălteni landslide. The 

first ones appear as a strip of land oriented WSW-

ENE, and developing between Bădislava and 
Tigveni, on a mean width of 2.5 km. They are made 

up of marls and clays with thin intercalations of 

sands (sometimes marly), coals, compact grey-

green marls and coarse sands. The Dacian deposits 

consist of bluish marls (few-decimeters thick), clays 

and sands, having a mean width of 2.5 km and a 

maximum one of 6 km. These formations slope 

down to SE and SSE with gradients of about 12
0
 

(Mihăilă, 1970, 1971) and form outcrops along the 

valleys and in the landslide scarps. 

Lithostratigraphically speaking, the deposits 

are made up of clays, sometimes sandy, with 

intercalations of coals (on a depth of about 40 m), 

mica sands and gravel with torrential structure, 

alternating with grey-green marls on tens of meters.  

The mechanical and hydrogeological features 

of these deposits are responsible for the large-scale 

morpho-hydro-dynamic processes affecting the 

slopes, which have complex socio-economic effects 

at local and regional level.   

 
5.1. The network of SEVs and borings allowed the 

geophysical interpolation of data in the form of 10 

profiles, of which five are cross profiles, which are 

located in every section of the landslide and along 

the borderlines between them, and four are long 

profiles. Of the last ones, three were performed in 

2006, in the southern, middle and northern sections, 

while the fourth was accomplished in 2008 in the 

central-northern section, after the process increased 

in intensity. 

The interpretation of geophysical data reveals 

that the displaced material and the failure plane 

have a complex structure, with a number of 

discontinuous and small-size percolation and 

hydrostatic levels (0.6-1 m thick). These are found 

as low as 6-8 m, under the form of clayey sands 

with intercalations of clays, marly clays and clayey 

marls (2.5 m, 5 m, 7 or 8 m), of which the last ones 

make up the failure planes. The strata have been 

subjected to fracture, dislocation and slip, which 
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explain the wetting and drying cycles and the 

presence of deep failure planes. Outside the 

borderlines of this area, there are strata that have not 

been set in motion by sliding. The fractures and 

dislocations have locally led to the appearance of 

lens-shaped strata, while the several failure planes 

that came to light under the form of layer ends, 

were driven away by the motion of the displaced 

material. 

 

 
Fig. 4. Geomorphological map of Bălteni landslide 

  

At different depths (levels) geoelectrical images 

(Fig. 5) reveals: 

- the distribution of minimum resistivity values in 

the central part of the landslide (where deposits 

are more sandy than the surrounding) indicate 

the heads strata resulted by fracture layers. In 

their slipping, determined by water saturation 

train clay deposit, creating mass sliding. This is 

the area where the reactivation of ancient 

landslides occurred; 

- the separation of heterogeneous stratifications 

(lens form) as the depth increases is reflected in 

slipping morphology through the obvious sliding 

and puddle steps; 

- the existence of areas where colloidal clay is 

deposited, which requires crossing water 

circulation in landslide mass; 

- the landslide is divide into 4 sections separated 

by thresholds with higher resistivity (dry areas).
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Fig. 5. Geoelectrical maps at different depth 

 

The cross profile S1-1 points at the existence 

of an old landslide in the form of an old slide outlier 

that migrated 60-80 m to the south by breaking a 

layer of sand with small amounts of clay belonging 

to the layer surface lying to the north. Likewise, an 

obvious lithological discordance has turned into a 

supply path for the strata that make up the failure 

plane. The displacement material tends to accumulate 

to the south, at the bottom of the cuesta, which 

requires a minimum thickness of at least 2 m in 

comparison with the friction planes at the northern 

side of the landslide, which come to light. At the 

same time, one can note an increase of the depth of 

the first failure plane from 6 m in the north to 7 m 

in the center and 8 m in the south. The geoelectrical 

interpretative profile in the south (S8- 8, t2-t15, at 

SEV t12) (Fig. 6) reveals three dislodged and 

rotational sliding masses, of which the most striking 

is situated in the central section (485 m). Along the 

central axis of the landslide, which was analyzed 

with the S6-6 (t1-t14) profile (Fig. 7), the 

morphological surface intersects four failure planes, 

while the mass of rocks that make up that surface 

gets thinner downstream. The northern side of the 
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landslide has a complex dynamics. In this area, the 

geoelectrical profile S7-7 (t4-t13) (Fig. 7) highlights 

the following:  the bedrock appears to surface (on 

more than 75 m) and the old failure planes have 

been reactivated. The slip ridges are characterized, 

especially in the central section, by rotational 

movements, which downstream give rise to local 

unevenness, with relative heights of 5-7 m, while 

upstream they encourage the formation of sliding 

pools. Laterally (to the north), these ridges thrust 

over the structural slope surface, recently dislodged. 

In the lower section, the sliding mass reaches 10 m 

thick and exhibits five failure planes. The last one, 

the newest and the deepest, was highlighted starting 

with the measurements undertaken in 2008. In the 

same year, we noted an increase of rock moisture, 

which in fact was an increase by 2.5 of the 

geophysical values of apparent resistivity of 2006 

(14-25 Ohm.m) in comparison with 2008 (6-10 

Ohm.m), while the geotechnical values are 

characterized by a moisture of only 30%. Some 

abnormalities were traced concerning the 

correlation among the amount of precipitation, the 

landslide dynamics, the geophysical and structural 

features, and the geotechnical parameters. As long 

as the amount and the type of precipitation were not 

always enough for ensuring the moisture content 

and for triggering the mechanisms of fracture, 

dislodging and sliding of the displaced material, we 

came out with the hypothesis of structural accidents, 

which might explain the existence of 

hydrogeological supply sources within the displaced 

material. Thus, the self-potential (SP) profile aimed 

at detecting a possible structural discordance on the 

southern side of the landslide (Bălteni fault). At 

meter number 85 of the profile, we were able to 

determine, by a maximum-minimum pair of 

abnormalities, a longitudinal fracture with vertical 

displacement (the southern cuesta being the high 

compartment) (Fig. 6). 

 

 
Fig. 6. VES network and boreholes achieve on mass sliding and adjacent area. Geoelectrical longitudinal profiles:  

(S6-6 – S8-8 (2006) and S9–9, and transverse S1–1–S5–5 (2006). SP variations of minimum and maximum values indicate the 

leakage and exfiltration / emergence lines, also the fault plane 

 

The maximum natural potential identified 

mirrors an exfiltration/emergence that penetrates 

directly into the stratification, being responsible for 

the breaking and sliding of the materials, including 

the failure planes, which also explains the very low 

slip angle (Table 1). The minimum potential 

recorded at meter 45 of the profile is the effect of a 

sewer that drains the ground waters stored in the 

displaced material.  

The statistical values of 2008 are about two 

times lower in comparison with those of 2006 

because of the water excess in the sliding mass, 

even though the measurements were undertaken in 

October 2006 and September 2008, two months 

characterized by rather similar amounts of 

precipitation (Table 2). From the mean pluriannual 

amounts of rainfall (1961-1990) at Râmnicu Vâlcea 
weather station (lying about 15 km away) one can 
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ascertain a minor difference, of 1.3 mm/month, 

between the months of September (49.8 mm) and 

October (47.5) (source: National Meteorological 

Administration, 2015). 

Comparing from the statistical point of view the 

cross profiles 1-5/2006 with the longitudinal ones 6-

8/2006, we were able to note that the values drop 

along the long axis of the slide by about 15% in 

comparison with its northern and southern edges. 

More obvious is the drop by 50% of the resistivity 

values along the middle part of the slide (S3-4-

trans) in comparison with the bordering areas (S1-2 

and S5-trans). This phenomenon is due to the 

continuous water stagnation (low transmissivity) in 

the prevailing clayey-marl deposits of the displaced 

material.

 

 
Fig. 7. Interpretative geoelectrical sections, Bălteni, Arges county S7–7(2006), S9-9 (2008)  

longitudinal, S1–1, S3–3(2006) transverse.  

 

Table 2. Table of resistivity statistics surveys 2006-2008 

profiles data sum min max mean 
Stand 

dev. 

S1-1 52 2008,2 14 83,1 38,6 19,3 

S2-2 39 1305,4 8,7 83,1 33,5 21,6 

S3-3 39 1001,7 11,1 67,8 25,7 16,7 

S4-4 39 924,8 8,3 66,5 23,7 17,5 

S5-5 39 1423,8 9,4 124,6 36,3 25,5 

S6-6M 65 1828,0 8,3 95,5 28,1 18,9 

S7-7 N 78 2459 8,7 83,1 31,5 21,4 

S8-8 S 78 2590 9,4 124,6 33,2 22,2 

S9-9  165 2789 6,8 67 16,9 10,4 

 
5.2. The preliminary field investigations of the 

geotechnical features of the cohesive earths that 

make up the upper failure planes, namely the marly 

clays, envisaged the natural appearance (grains and 

invisible pores), the invisible non-clay components 

(invisible limestone), the fracture appearance 

(irregular and mat), the appearance in fresh cut 

(slightly shiny), the color (grey-greenish), the touch 

sensation (slightly greasy), the consistency (high), 

the plasticity (high), and the adhesion to metals (poor). 
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When the moisture is high, these earths show 
mean detachment values. The rocks overlying the 
failure planes make up an irregular surface 

In the presence of water, the silts, which are one 
of the components of the marly and silty clays, are 
rapidly removed, so that the structure and the 

properties of the initial rock alter in time. The proof 
is the high percentage of silt that can be found in the 
composition of the earths: in marly clays, the 
fraction ranging from 0.002 to 0.063 accounts for 
57%, while in the silty clays it is 71% (Table 3).  
Lab analyses certified that the rocks forming the 
failure plane – grey and hard marly clays with 
disseminated limestone – are characterized by very 
high plasticity (according to STAS 1243-88)  
(Ip >35%) and are sensitive to freeze-thaw cycles. 
From the moisture standpoint they belong to the 
practically saturated earths (S>0,90), and are 
considered hard earths (Ic = 1,). According to the 
oedometric deformation module (M), they are 
included in the category of medium compressibility 
(M=10000-20000), while in the boring M= 
12500kPa. Consequently, they are active or very 
active earths. The angle of internal friction of the 
undrained and unconsolidated material that slides 
down gravitationally along an inclined plane is 10

0
. 

5.3. Discussions and solutions for slope 

rehabilitation 

 

The stability factor (SF) calculation using the 

Bishop Method revealed a very small amount of  

SF = 0.568 related to morphometric values of slope 

and geotechnical parameters. Accordingly, the slope 

beneath 8º values (maximum values of the terminal 

slip) with lengths of over 250 m slope (referring 

also to the last sector of slipping) the land should be 

stable. 

Once again confirming that landslide is not 

occurs as a reflex of the slope degree, breaking the 

equilibrium state of the slope by its own weight, but 

by wetting of layers near the sliding planes from 

underground water sources, even during the driest 

periods. 

Geotechnical solutions envisage the execution of 

drains (with temporary character, until the land gets 

dry) as deep as 2-2.5 m; the digging of a 

gravitational sewer on south part of the landslide, 

and the reinforcement of Topolog River banks with 

stone-fill dykes. As soon as the moisture in the 

ground is reduced, it will require afforestation. 

 

Table 3. Table of geotechnical parameters 

Granulometric composition 
Natural 

moisture 

W [%] 

Plasticity 

index 

Ip [%] 

Consistency 

index 

Ic [%] 

Oedometric 

deformation 

modulus 

M [kPa] 

Cohesion  

Clay  

[%] 

Fine 

silt  

[%] 

Medium 

silt 

[%] 

Coars

e silt  

[%] 

Fine 

sand  

[%] 

C [Pa] 

23 24 28 19 6 25,8 > 35%  12500 - 

Borehole 3, depth 2,50m: material from landslide – silty clay, yellow gray, with plastic consistency, with disseminated limestone, 

with FeO3  

39 19 23 15 4 23,7 43,2 0,95 12500 55 

Borehole 4, depth 3,50m : marly clay, gray, plastic and stiff, with disseminated limestone 

 

Conclusions 
By corroborating all geotechnical, geophysical, 

hydrogeological, meteorological and 

geomorphological data we ascertained that the 

sliding mechanisms are active even in the case of 

morphological areas with low declivity values  

(2°-5°), in conditions of relatively low precipitation, 

because the granularity, the physical-mechanical 

properties of the rocks and the structural-tectonic 

accidents lead to the following:  

- soil moisture due to the temporary pore water 

pressure increase, which turns the materials from a 

solid into a liquid state;   

- successive alterations of the structure and 

physical-chemical properties of the earths; 

- the displacement of the mass of cohesive earths 

when the silt fraction of the rocks is soaked due to 

the morphological, tectonic and structural context; 

- moisture increase due to the water surplus that 

enters the sliding mass and the adjacent slope along 

a number of fractures. 
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