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 Abstract: The floods occurred on Moldova River, during 2004-2015 changed the minor bed 
in Soci area. In this area it is embedded the undergoing Timișești-Iași adduction pipe. The undergoing 
section morphological changes have influenced the vertical and horizontal minor bed stability. 
Morphological changes were monitored by topographical surveys. The leveling surveys of research 
area were updated after each flood. There were made cross section and longitudinal section of the 
riverbed in the research area. By processing the topographical series of surveys it result the riverbed 
changes under the action floods. The longitudinal and cross sections indicated the riverbed 
hydrodynamic erosion parameters. The data collected and processed allowed the design of the 
breastwork in the area where the headrace ducts under-cross the river.  

 Keywords: river, flood, proces morfologie, topographical surveys, hydrodynamic 
erosion 

 
1. Introduction 

 
Floods are natural events being part of the natural course of normal events into a 

drainage area. Spatial distribution and floods amplitude are caused flash are caused by natural 
and anthropogenic factors. Most high floods are caused by meteorological factors. Floods 
action is different depending on the environment where they take place. Triggering floods in 
the warm season is especially given by the downpour. Characteristic of these floods is the 
sudden increase in flow and level in the river bed in a very short time. The floods period from 
summer beginning has an annual frequency. But the beginning and magnitude of floods are 
varying widely during the year. 

Flood wave is moving through the riverbed and then through streambed. The flood 
wave can have one crest (monoundă) or several crests (pluri-unde), based on the sequence of 
occurrence of precipitation. Flash floods cause significant morphological changes in rivers 
with eroded riverbeds. The construction works located in erodible riverbeds are highly 
degraded by flood actions. The breastworks are partially or totally destroyed by disaster 
nature floods. After such a flood is likely that the breastworks could lose the role for witch 
this was made.  

Morphological changes of the river bed can be studied by various methods. 
Topographic measurements at intervals allow analysis of the evolution of the riverbed in the 
longitudinal and cross sections. 
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2.  The characteristics of the study area. Research Methods 
 
 The research was performed on a section of Moldova River within the city of Soci, 
Iasi County (Fig. 1a). In this section are riverbed regularization and bank protection works. 
The work was carried out to protect the under-crossing construction of the three adduction 
ducts with 1000 mm diameter.  
 

 
a 

Ax conducta de aductiune 1 (veche) 

Ax conducta de aductiune 2 (noua) 

Ax conducta de aductiune 3 (noua) 

CV 3 

CV 4 

CV 1 

CV 2 

Camin pe conducta 
de aductiune 1 (veche) 

R
au

 M
ol

R
au

 M
ol

do
va

 

Ra
u 

M
ol

do
va

 

Lucrari de aparare 
de mal 

Lucrari aparare 
de mal 

Lucrari aparare 
de mal 

Ax p
ro

fil
 lo

ng
itu

di
na

l R
. M

old
ov

a -
 

zo
na

 d
e s

ub
tra

ve
rsa

re
 

ducta de aductiune 1 (veche) 

une 

Formatiune aluvionara 

Formatiuni aluvionare 

Lestare cu piatra 

Lucrari aparare 
de mal 

b 
 

Figure 1 Map of studied area: a – research area on the Moldova River; 
b – Land survey on investigated river section in 2005. 

 
 Moldova River Basin has an area of 4299 km2. River water supply is achieved through 
collected on the western side of the Eastern Carpathians. The Moldova River basin presents a 
moderate continental hydroclimatic regime. The flow in the river is characterized by frequent 
discontinuities of temporal and spatial hydrological parameters. Rainfall in some periods of 
time presents a character strongly randomly. 
 Conditions of leakages into the Moldova River basin vary with a large particularity in 
time and space, with an obvious torrential type. The high degree of torrential character is 
highlighted by extreme values multiannual leak. The ratio of maximum flow rate at 
historically low historically and is about 1,000 higher coefficient values are present torrential 
average monthly debits (170 ... 175) and even the annual (5-6). The extreme values of rainfall 
were recorded at different times of the year: -1972 May, June and July - 1969 July and August 
1991, September - 2001 April - 2005 July - 2008 etc. 
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Figure 2 Pictures of the Moldova River area: a – Google earth view (2012); 

b – Downstream view of the studied area 
 Moldova River presents in the studied area a ballast thalweg with thickness of 15 ... 20 
m. The ballast layer is extending in major riverbed in range of 100 ... 200 m. Cohesionless 
material from riverbed allow formation of active hydrodynamic erosion processes.  
 In the research area the Moldova River has two branches. The second branch was 
made in 1970 from technological reasons for undercrossing execution. 

The research method has the following steps: 
- Processing the hydrological and hydraulic data specific to the considerate research 

river section. 
- Topographical land survey in the research riverbed area to obtain the base plan.  
- Surveying at timed intervals to assess morphological changes of the riverbed. 
- Surveying for achieving the bed cross sections profiles of specific research 

sections.  
- Surveying for achieving the riverbed longitudinal profile. 
- Surveying the bank to determine the hydrodynamic erosion parameters. 
- Acquisition of photographic images and video.  
- Processing and interpretation of measurements by highlighting qualitative and 

analytical morphological changes of the riverbed.  
Using topographic measurements are made the cross section and longitudinal profiles 

in specific sections through major and minor riverbed. Hydrodynamic erosion of the riverbed 
value is measured on the longitudinal and cross sections. The measured values are compared 
with those calculated. The deep of the riverbed caused by hydrodynamic erosion determines 
with equation [Mitoiu C., 1999]:  

 
   (1) 

Where: q is the specific flow; vav – is the water speed downstream; η = 1,5…2 – 
coefficient depending on the uniformity of the velocity distribution; w - falling speed; d - 
the diameter d90 of the material from the riverbed; γs - grain specific weight of riverbed. 
 

3. Results obtain on the investigated river section 
 
 Moldova River in the studied area shows a strong degree of instability (where the 
adduction pipes undercross the river Fig. 2). Following transit floods were recorded 
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constantly morphological changes in the spatial configuration of the river. The most 
significant changes were: 

- Changing geometry of the minor riverbed in plan and longitudinal and cross sections; 
-  2D displacements to the riverbed upstream and downstream of the undercrossing;  
-  Hydrodynamic erosion of the thalweg, with its descent below the calculated design. 

 To follow the process of morphological change of the riverbed were made after floods 
topographic measurements at determined intervals. Topographical surveys have been 
executed in next periods: 

-  In 1968 the design and construction of hydraulic structures undercrossing pipes and 
the regularization of the river Moldova. 

- In 2005 to check morphological changes of the riverbed after a period of operation of 
30 years (total area plan and longitudinal and cross sections, Fig. 1b)  

- In 2008 to check morphological changes of the riverbed after the passage of floods 
that produced changes (topographic survey of banks). 

- In 2010 to verify morphological changes of the riverbed after several floods that 
produced changes (topographical surveys of the banks).  

- In 2012 to verify morphological changes of the riverbed after several floods that 
produced changes (area general plan and longitudinal and cross section).  

- In 2015 to verify morphological changes of the riverbed that caused degradation of 
bank protection works and the undercrossing adduction pipes (local plans, cross 
sections and longitudinal sections). 

 

Brat stang r. Moldova  

 
Figure 3 Cross section profile in adduction ducts undercrossing area (year 2006). 

 
Hydraulic structures under endowment accumulation were not designed according to 

the standards of water management. A cause of structural failure of the building was non flow 
calculation and the minimum dimensions required by law. This category includes the 
spillway, energy sink pipe drain. 
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Figure 4 Downstream overview of the studied river section (left and right branches stands island and 

ballast foundation of the riverbed, year 2006) 
 
 From the theoretical analysis and research in the field there were obtained the 
following results on morphological changes of the riverbed in the undercrossing area:  

• The study area located in the minor riverbed of Moldova River suffered 
significant morphological changes between execution (year 1970-1975) and 
present. Factors behind the changes were:  
a – The frequency of floods in the last years (2005…2015);  
b – Exceeding the exploitation period of the regularization of the river. 
c – The absence of regularization works related to the new hydrological regime of 
the river; 
d – The absence of regularization works plan related to the progression of 
riverbed; 
e – Ballast exploitation located upstream undercrossing; they have increased 
transportation of sediments in the riverbed; 
f – The geotechnical riverbed structure (thick massive ballast). 

• The riverbed geometry was amended by executing the undercrossing works:  
    a – In 1970 the riverbed had a single flow section;  
    b – The riverbed currently presents two branches separated by an island; the left 
branch (initially) represent 70% of the flow section of the river. 

• Longitudinal profile through its two branches of the river was changed by 
lowering the thalweg level in the last 15 years.  

 

 
 

Figure 5 Longitudinal profile through Moldova riverbed in the research area. 

• Longitudinal profile highlights the significant slope variation in the length of the 
studied riverbed. In the area where the adduction ducts is produce superelevation 
of the bottom of the bed due to the presence of the shoulder made by the pipe. 



 
“1 Decembrie 1918” University of Alba Iulia                                                                              RevCAD 20/2016 

 

 120  

Achieving further thresholds made of rough stone on pipeline routes modify the 
longitudinal profile parameters. 

• Moldova minor riverbed near the site presents relative stability in the plan and the 
characteristics of an evolving riverbed, with the formation of bends, areas of 
erosion and deposition areas. 

• In 1970-1972, the bed was calibrated and constrained in bank protection works 
and works provided with for directing currents. In 2005 ... 2015 has been a 
degradation of bank protection works. 

• The area located in the right bank of the river shows a relative stability in the plan 
and is less affected by phenomena of collapse or erosion (Fig. 7, Fig. 8).  

 

 
 

Figure 6 Degradation of left shore protection works of Moldova River after floods in 2010 
 
 The comparative analysis made on the topographical plans and photograph mapping 
highlighted morphological changes in the area where the three adduction pipes undercross the 
river. Alluvial processes have developed to the right side of the riverbed and especially 
around the island. Erosion processes were developed left bank. Left bank erosion intensified in 
2005 and was manifested by washing alluvium, degradation and total destruction of bank 
protection etc. Excavating ballast upstream undercrossing influenced the intensification of 
hydrodynamic erosion. 
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Fig.ure 7. Downstream overview downstream of the left arm of river in the study area (year 2015) 
 
 Calculation deepening minor bed after erosive action of the water showed values of 0.55 ... 
0.81 m on the section studied. Comparison of longitudinal profiles of the Moldova riverbed at 
different intervals confirmed calculations. The data were used to design the rehabilitation of 
existing constructions in the riverbed. 
 

4. Conclusions 
 
Mountain Lakes is a gift of nature to people, so they must be conducted best living 

conditions and protection of the area of the site. 
Iezer Lake is a mountain lake formed by slipping a release that the current state has a 

state of degradation marked deterioration manifested by silting basin and hydraulic structures. 
Mountain lake rehabilitation components should be performed based on works 

properly designed, with consideration of the parameters and river flow conditions imposed by 
Iezer and location. 

Work planned to be undertaken include a spillway waters of a tower outlet and a drain 
pipe with structural parameters under legislation. 

Lake Iezer must be introduced in the tourism and economy, by making suitable access 
roads and construction of utility specific to tourism. 

Articles over 12 pages will be only by way of exception accepted, if the Editorial 
Staff considers them to be notably interesting and that reducing the number of pages would 
significant obstruct authors to fulfill their message.  
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