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Description of the measured structure
- administrative high-rise building of the Faculty of Civil Engineering 
of the SUT in Bratislava is one (block C) from the complex of three 
buildings, in which resides the FCE SUT,

- building has 24 above ground floors,

- its structure is created from ferro concreted walls and jambs 
completed with brick stall,

- entire high of the building is 76,42 m
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Basic description of the experiment

from 3:30 pm CET 2. 3. 2007 to 3:30 pm CET 3. 3. 2007

Monitoring system consists of :
- GNSS receiver and antenna Trimble R8,
- Robotic universal measuring station (UMS) Leica TCA 1101 with 
special prism,
- Two inclinometers Libela 2800 with I/O devices AE 2 DN,
- Measuring amplifier HBM Spider 8,
- Digital thermometers GREISINGER GFTH 200 and GPB 1300,
- Personal computer (PC) .
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Two technologies of monitoring

-by UMS Leica TCA 1101

-by GNSS receiver Trimble R8

Two variants of reference station
- var. N1 - exploitation of permanent GNSS network – SKPOS©

- var. N2 - exploitation of own reference station
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Analysed time series
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7:00:00  3.3.20076:00:00  3.3.20071 s

18:00:00  2.3.200717:00:00  2.3.20071 s

15:30:00  3.3.200715:30:00  2.3.200710 min
Variant N.2 

(own ref. 
station)
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18:00:00  2.3.200717:00:00  2.3.20071 s

15:30:00  3.3.200715:30:00  2.3.200710 min

Variant N.1
(SKPOS©)

End of time seriesBeginning of time 
series

Recording 
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Data processing

Leica Geo Office

- Transformation from the geodetic Cartesian system to local 
topocentric system

- Transformation from the local topocentric coordinates n, e to 
coordinates x, y
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Transformation from the geodetic Cartesian system to local 
topocentric system
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Transformation from the local topocentric coordinates n, e to 
coordinates x, y
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TOTSSVFC nnn −=´ TOTSSVFC eee −=´

)sin(´)cos(´ αα SVFCSVFCSVFC nex −= )cos(´)sin(´ αα SVFCSVFCSVFC ney −−=rotation

shift
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24-hours measurement
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Graphical representation of initial time series
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Graphical representation of initial time series
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Trend comparison in axis x 
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 Trend comparison in axis y 
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Trend comparison of diferences in axis x
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Trend comparison of diferences in axis y
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refused0,0070,00936 s1.10-61,62,4x

refused0,0070,01029 s1.10-61,32,0x

don't´t refused 0,1230,09540 min-1,22,0x

refused0,0070,01259 s1.10-61,94,8x

refused0,0070,00947 s1.10-60,13,5x

don't´t refused 0,1230,09236 min-2,22,9x

refused0,0070,01060 s1.10-62,03,4y
1 h (17:00 
- 18:00)1s

refused0,0070,01724 s1.10-62,54,0y
1 h (6:00 -

7:00)1s

don't´t refused 0,1230,10640 min-3,04,2y

24 h10 
min

N2

refused0,0070,01254 s1.10-62,35,3y
1 h (17:00 
- 18:00)1s

refused0,0070,00956 s1.10-61,84,0y
1 h (6:00 -

7:00)1s

refused0,1230,13237 min30.10-62,43,1y
24 h10 

min

N1

After cyclical element 
elimination 

After trend 
elimination

Initial
Zero hypothesis 

Yt=εt

Critical 
value

gF

Test.
statistics
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Time series

Fisher test (for α=0,01)
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most 
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period      

T
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e 
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Conclusion

Variant N.1 (permanent station)
11 mm in axis x
13 mm in axis y

Variant N.2 (own reference station)
7 mm in axis x
14 mm in axis y

UMS
3 mm in axis x
10 mm in axis y

standard deviation 1-
3 mm

standard deviation 
1mm
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Thank you for 
your attention

Univ.-Prof. hab. Alojz Kopáčik, PhD., Ing. Anna Hostinová
Department of Surveying, SUT Bratislava
Radlinského 11
Bratislava
SLOVAKIA
Tel. +421 2 5927 4391
Fax + 421 2 5296 7027
Email: alojz.kopacik@stuba.sk, anna.hostinova@stuba.sk
Web site: www.stuba.sk
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October, 23-24, 2008
Hotel Holiday Inn, Bratislava, Slovakia

INGEO 2008

4th International Conference on Engineering Surveying

http://web.svf.stuba.sk/kat/GDE/Ingeo2008/Ingeo.html

Invitation to
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October, 23-24, 2008 Bratislava, Slovakia

INGEO 2008 
4th International Conference on Engineering Surveying

http://web.svf.stuba.sk/kat/GDE/Ingeo2008/Ingeo.html

Topics of the conference 
- present-day problems of engineering surveying, 
- methods and technologies, trends in development of engineering surveying, 
- engineering surveying procedures for industry (power plants, nuclear facilities, etc.) 
- industrial metrology in production, assembling and finishing processes, in-situ calibration of 

used technology 
- lasers and laser measurement systems, with special emphasis on terrestrial laser scanning 
- new technology for deformation measurement, 
- new techniques for as-built documentation and facility inventory, 
- data integration in facility management, exchange, provision and presentation of facility 

management data in computer networks,
- industrial and city information systems.


