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Abstract. The main purpose of this project is to perform the geodetic-topography works necessary to 

track the stability of the United Business Center 1 building, 64 Teodor Mihali Street, Cluj-Napoca. For 

this purpose, the TCR 805 Total Station was used for point-of-point orientation to measure the trace 

marks of these building by configuring a closed tramline each time. These measurements were performed 

over a period of 7 months at close intervals. The landmarks are located around the buildings, to cover an 

area as large as possible and for better accuracy. By comparing the measurements of different months, it 

can be determined whether the building has moved vertically or horizontally. Topo-geodetic works are 

part of the terrestrial measurement sciences, a field whose purpose is to represent on plans and maps, in 

a certain projection and at a certain scale, the terrestrial surface as well as the details existing on it. The 

monitoring of the construction's behavior over time is carried out throughout the life of the construction, 

starting with its execution, and is a systematic activity of collecting and capitalizing (through the 

following methods: interpretation, warning or alarming, damage prevention, etc.) of the results recorded 

from the observation and measurements on some phenomena and quantities that characterize the 

properties of the construction. 
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INTRODUCTION  

It was chosen as a study topic to carry out topo-geodetic works necessary to follow the stability 

over time of the United Business Center 1 building, located on 64 Teodor Mihai Street from 

Cluj-Napoca. 

Topo-geodetic works are part of the terrestrial measurement sciences, a field whose purpose is 

to represent on plans and maps, in a certain projection and at a certain scale, the terrestrial 

surface as well as the details existing on it. 

The monitoring of the construction's behavior over time is carried out throughout the life of the 

construction, starting with its execution, and is a systematic activity of collecting and 

capitalizing (through the following methods: interpretation, warning or alarming, damage 

prevention, etc.) of the results recorded from the observation and measurements on some 

phenomena and quantities that characterize the properties of the construction. (SĂLĂGEAN T, 

ORTELECAN M., 2014) 

 Movements can be linear (in the case of translational movements) or angular (in the 

case of rotational movements). The category of linear displacements and deformations 

includes: - subsidence, or downward vertical displacements of building foundations due to the 

deformation of the foundation land; - the bulges, or the liftings that represent vertical 

movements upwards of the foundations of the constructions; - the arrows of construction 

elements (beams, pillars, slabs) subjected to vertical or horizontal loads that cause their 

bending; - the inclinations, due to uneven settlements without affecting the integrity of the 

constructions and their component geometric elements, being able to be expressed by the linear 

or angular value; - cracks and fissures, which represent breaks in planes or in separate parts of 

the construction, as a result of uneven settlements and the appearance of additional stresses; - 

the horizontal movements of some elements of the construction or of the construction as a 
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whole, most often due to horizontal forces (the push of the earth, the push of water, etc.) or the 

change in the balance of the ground for the foundation of the construction. 

 The purpose of tracking the behavior of the construction over time is to obtain 

information in order to ensure the suitability of the construction for the assessment of 

conditions, for the prevention of incidents, accidents and damage, respectively the reduction of 

material damage, loss of life and environmental degradation. (A ŞMULEAC ET ALL, 2019) 

The United Business Center 1 building (Figure 1) is located in Cluj-Napoca, 64 Teodor Mihali 

Street, The building was inaugurated in 2018 and has an area of approximately 8,100 square 

meters, arranged on nine levels, two of which are allocated to underground parking. 

 
   

 

 

 

 

 

 

 

 

 
Fig. 1. Placement in the area                Fig 2. United Business Center                            

 

MATERIAL AND METHODS 

 The Leica TC(R) 805 total station was used in this work, the total stations being 

electronic instruments capable of determining most of the topographical elements in the field: 

angles, distances, level differences, surfaces. 

 

 

 

 

 

 

 

 

 

 

Fig. 3. The notations of the measured elements 

 

 The development of the measurement technique created the possibility to observe and 

highlight the behavior of the studied constructions. There are many classification systems for 

research and observation methods. Thus, classifications were made according to the type of 

deformations, the type of devices and the place where the devices are placed during the 

research. Depending on the location of the instruments during the research, there are two 

categories of methods for determining the displacements and deformations of the 

constructions: - physical methods; - geometric methods. (HERBEI R. C., ET ALL., 2022). 
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 In the case of physical methods, the measuring devices are installed in the body of the 

construction; moving with the construction as a whole, as such, possible displacements and 

relative deformations can be measured. Measurements of this kind can be made using 

mechanical, physical, electrical or electronic methods. In this case it can be said that a relative 

model is defined, because there are no external support points, having only determinations of 

relative movements between points moved on the same object. Depending on the parameters to 

be determined, this group includes: 

 measurement of linear displacements and deformations (settlements, 

sags, horizontal displacements) with the help of the arrow amplifier, rod comparator, 

wire comparator (for transmitting displacements at a distance); 

 measuring angular displacements (rotations) using the lever 

clinometer, level clinometer, pendulum clinometer; 

 measuring the relative displacements from sliding using the caliper 

or rod comparator; 

 measuring specific deformations with the help of strain gauges and 

electrical, mechanical, optical-mechanical, pneumatic, photo elastic or electroacoustic 

strain gauges and transducers (with vibrating string); 

 measuring the deformations of expansion joints with the help of tele-

dilatometer, joint micrometer. 

Physical methods are widely used to study constructions in the conception and design phase, as 

well as to follow the behavior of constructions over time. 

           When using geometric methods, the measuring devices are installed outside the 

construction, the measurements referring to a network of fixed points located outside the area 

of influence of the factors acting on the construction and the land on which it is located. 

Through this procedure absolute values of horizontal or vertical displacements are determined. 

Topo-geodetic methods belong to this category of determination of displacements and 

deformations. (SĂLĂGEAN T. ET ALL, 2019) 

            The object itself is represented by a series of object points between which, if possible, 

measurements are made. Outside the area to be followed, where the deformation phenomenon 

is not present, there are a number of support points, which from a constructive and technical-

geological point of view can be considered as stable. In this case it is said that an absolute 

model has been defined, if the movements of the construction are determined with respect to 

external support points. 

 An absolute model is based on a network organized in two levels, while the relative 

model is constituted in a single level. 

Depending on the nature of the deformations, topographical methods are classified as follows: 

A. Methods for determining horizontal displacements and deformations: 

• the trigonometric method-micro-triangulation 

• alignment method 

• precision travel method 

B. Methods for determining displacements and vertical deformations: 

• high-precision geometric leveling method 

• high precision trigonometric leveling method 

• hydrostatic leveling method 

C. Methods for determining the inclination of tall buildings: 
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• vertical design method 

• the method of measuring horizontal angles, from two or more basic points 

• coordinate method 

• the method of measuring horizontal and vertical angles from a single base point 

• the method of measuring small zenithal distances from two points arranged at the base of the 

construction 

• the foundation settlement measurement method. 

 The use of these methods can be done separately or combined, depending on the 

nature of the parameters that are required to be highlighted for the studied construction. The 

study of constructions with the help of topo-geodesic methods is carried out by performing 

cyclic, angular and linear measurements from points outside the construction on the points 

fixed on the construction. 

              Topo-geodetic methods, through the high precision of the measurements carried out as 

well as through the methods of taking data and estimating the results, represent a basic system 

in the extensive process of studying the behavior of constructions. (DRAGOMIR L. O., 

HERBEI R. C., HERBEI M. V, 2021). 
 

RESULTS AND DISCUSSION 

As part of this project, a retro-intersection was made, from station point 1 with visas 

to 3 points with known coordinates. The problem of backward intersection or retro-intersection 

consists in determining the flat absolute rectangular coordinates of a new point P (XP and YP), 

stationable, in relation to at least three old points (towers of tall buildings, antennas, signals, 

etc.), determined by their coordinates . The method is always applied when new points need to 

be determined, in particular for density, but in the working area there is no visibility except for 

inaccessible points, as well as when later in the phase of raising the details the need to 

determine a point as precisely as possible is felt . The present work was carried out in order to 

follow the stability over time of the building.  

 

 

 

 

 

 

 

 

Fig. 4. Position of M1, M2, M3 și M4 marks 
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Points coordinates  

Point 

name 

x y z 

13 586745.248 395087.138 337.653 

15 586689.020 394919.420 340.560 

33 586806.019 394872.706 371.876 

 

Fig. 5. Determinations on X for MARK M1 

 

Fig. 6. Determinations on Y for MARK M1 

 

Fig. 7. Determinations on Z for MARK M1 
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Fig. 8. Determinations on X for MARK M2 

 

 

Fig. 9. Determinations on Y for MARK M2 

 

 

Fig. 10. Determinations on Z for MARK M2 
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Fig. 11. Determinations on X for MARK M3 

 

 

Fig. 12. Determinations on Y for MARK M3 

 

 

Fig. 13. Determinations on Z for MARK M3 
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Fig. 14. Determinations on X for MARK M4 

 

 

Fig. 15. Determinations on Y for MARK M4 

 

 

Fig. 16. Determinations on Z for MARK M4 
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CONCLUSIONS 

Following the studies carried out on the United Business Center 1 building located in Cluj-

Napoca, on 64 Teodor Mihali Street, regarding its stability over time, it was found that the 

differences both on X, Y and Z are very small, they enter the measurement error of the device. 

The differences being small which means that a more thorough analysis of the data is not 

necessary? 

To carry out this study, the total station TCR 805 was used, the rappers being measured 

through a closed journey in several determinations, they being located around the buildings for 

better accuracy both on the horizontal and vertical planes. 

Due to these results it is clear that this building was well constructed and does not require 

further measurements in the near future. 
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