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Leveling staff (type, no.):
GPLE3N,, no. 47068
Calibration range [m]:
0,12043 - 2,87934
Comparator:

Horizontal comparator
gtract:

Date:

3.9.2022

Laboratory of metrology of short lengths
Slovak University of Technology in Bratislava

Faculty of Civil Engineering
Department of Surveying
Radlinského 11

810 05 Bratislava

tol. (D

email: alojz.kopacik@stuba.sk

Coefficient of expansion (standardized value):
ar, = 0,36 ppm-°C~!

Position of the leveling staff during calibration:

horizontal

Determinaion of scale factor:
T0 =

reading on levelling staff [m]
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Scale factor: mgy = —20.73 + 0,02 ppm T, = 20,8°C v=12-10"%m
Reading on the levelling staff after correction:

L=L"-[1+my+ar-(T—Ty) 107%] + vg

L’[m] measured value my scale factor

T[°C] temperature during measurement ar[ppm - °C~1] coeficient of expansion

To[°C] temperature during calibration ve[m] index correction

Determination of scale factor:
1. right scale:
scale factor:

-19.16 ppm + 0,02 ppm
2. right scale:

scale factor:

-22.30 ppm + 0,03 ppm

Average from both scales:
scale factor:

-20.73 ppm. + 0,02 ppm

Average temperature 20,8 °C
Average atmospheric pressure: 999,0 hPa
Average deviation of measurements:  + 1.92 ym
Average temperature 20,9 °C
Average atmospheric pressure: 999,0 hPa
Average deviation of measurements: £ 2.05 um
Average temperature 20,8 °C
Average atmospheric pressure: 999,0 hPa
Average deviation of measurements:  + 1.89 pm
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Leveling staff (type, no.): Contract:
GPLE3N,, no. 47068 [ ]
Calibration range [m]: Date
0,12043 - 2,87934 3.9.2022
Corrections for the center of the right scale of the levelling staff [ um]:
0 1 2 3 4 5 6 7 8 9
0 0.00
1| 0.00 8.79 39.24 29.80 15.66 26.11 16.47 11.89 -4.78 -67.78
2[ 0.00 9.75 45.05 34.12 6.07 2556 646 3.63 7.70 -65.71
3 0.00 14.78 51.37 4491 895 35.11 17.83 16.75 -4.65 -72.72
4] 0.00 17.34 4751 39.95 18.45 29.51 1342 2234 0.41 -69.67
5( 0.00 13.41 5543 4187 438 2545 18.37 23.80 -1.15 -58.97
6 0.00 15.77 50.37 3349 1470 31.74 20.42 18.66 -1.19 -58.05
7| 0.00 15.52 52.67 40.67 12.84 32.60 10.63 23.49 -8.75 -65.45
8| 0.00 15.18 48.31 40.10 16.87 21.81 18.87 23.79 -1.27 -58.15
9] 0.00 2250 46.48 40.88 8.03 21.12 10.88 31.95 -8.58 -56.25
10| 0.00 19.73 43.45 41.89 28.73 25.64 21.44 3249 11.19 -50.98
11| 2.06 19.47 40.39 24.48 27.78 22.07 15.76 26.68 -9.66 -52.36
12| 1.32 1835 27.61 40.18 2045 1595 21.48 21.37 -14.14 -60.55
13| -5.40 1042 37.81 30.02 27.33 16.40 19.46 22.61 -22.89 -52.49
14| -7.52 1949 36.36 2535 27.03 19.28 5.13 2435 -23.95 -55.96
15| -7.95 19.77 41.42 19.09 31.32 9.46 15.41 24.60 -36.08 -55.52
16| -6.78 26.45 4272 1996 2439 443 6.30 27.31 -33.58 -49.74
17| -7.03 22.74 38.77 23.78 19.37 9.68 -3.42 26.12 -22.89 -50.72
18| -10.01 27.85 4498 18.30 26.72 3.95 16.75 25.33 -34.99 -58.29
19| -11.28 25.00 46.42 17.73 13.37 -5.51 -4.72 27.08 -29.41 -62.05
20( -15.58 26.66 44.48 1565 13.83 -8.73 5.89 24.27 -29.33 -53.68
21| -16.46 30.78 47.31 1155 17.72 -3.01 17.57 35.73 -43.09 -61.79
22| -11.78 26.32 4298 501 9.02 -5.04 3.22 3414 -4533 -51.36
23 -8.08 35.12 51.28 7.27 7.72 -0.51 -1.64 3882 -52.82 -57.65
24 -3.25 36.28 52.68 583 2596 3.09 4.67 37.79 -47.92 -48.10
25 2.80 39.63 47.68 6.15 2393 4.15 11.76 41.64 -51.63 -37.89
26 1.68 40.48 49.99 10.00 32.21 -6.48 1.69 2451 -49.25 -40.75
27 1.38 34.82 5136 14.76 26.83 -2.79 10.43 29.99 -39.78 -48.91
28 -1.37 40.15 48.39 10.39 33,59 -7.53 11.56 26.85 -33.25 -38.27
29 -6.52 39.68 50.45 22.28 18.84 -12.46 11.43 21.30 -56.28 -33.92
30 -1.29 33,69 4349 980 27.61 -582 351 3033 -48.49 -32.02
31| -4.27 32.15 36.79 3.37 24.12 -19.43 1046 36.07 -47.37 -30.76
32 -8.02 2491 49.01 -2.36 19.53 -16.07 27.40 36.07 -53.81 -37.13
33| -8.89 3399 43.87 10.26 25.98 -12.93 19.19 2436 -55.44 -31.57
34| -18.53 30.06 31.97 13.72 29.61 -14.43 1693 29.13 -57.90 -37.26
35| -17.67 30.94 33.71 -1.58 16.84 -24.69 9.71 27.96 -53.93 -35.66
Technical specialist: Ing. Pavol Kajanek, PhD. Bratislava, 3.9.2022

Laboratory director: doc. Ing. Jan Erdélyi, PhD.

Institute director: prof. Ing. Alojz Kopacik, PhD.



PavolK
Zvýraznenie


. . . Page
Calibration certificate no. 09/2022 ys
Leveling staff (type, no.): Contract:
GPLE3N,, no. 47068 (]
Calibration range [m]: Date
0,12043 - 2,87934 3.9.2022

Corrections for the center of the right scale of the levelling staff [um]

0 1 2 3 4 5 6 7 8 9
36| -15.35 27.92 4051 297 18.68 -23.21 3.30 39.46 -52.54 -35.11
37| -19.59 25.77 38.87 11.19 25.82 -28.98 -5.33 41.14 -53.35 -34.05
38| -27.42 4463 4756 -6.44 26.68 -21.46 -2.42 3131 -52.85 -44.03
39| -22.51 32.64 5143 17.85 23.44 -20.02 -24.12 2491 -57.84 -34.31
401 -23.19 24.60 45.15 3.59 26.45 -19.29 -2.24 9.67 -44.32 -47.93
411 -21.82 32.61 41.12 -532 29.18 -11.79 -1.25 22.16 -62.48 -33.80
42| -17.96 32.13 43.64 -9.53 26.83 -21.78 -20.54 21.53 -66.01 -20.84
431 -19.89 36.58 55.56 4.63 29.29 -7.01 -9.60 20.21 -73.07 -25.81
44| -16.00 43.97 52.26 457 33.10 -13.99 -851 22.23 -64.15 -8.86
451 -11.35 41.30 45.80 -4.84 2599 -13.79 232 25.02 -57.92 -14.00
46| -6.50 43.66 48.24 3,57 31.58 -21.31 -16.26 31.50 -56.23 -11.28
471 -5.20 39.24 4980 3.29 29.06 -8.68 3.79 23.85 -70.86 -19.60
48| -8.00 37.39 5558 046 2646 -3.29 9.89 29.41 -57.26 -13.49
491 -8.01 3893 49.03 151 26.01 -0.44 780 31.34 -60.93 -17.54
50| -2.44 39.66 53.63 -2.85 2475 -0.82 19.57 3458 -54.74 -10.70
51| -0.44 37.58 52.07 3.68 2791 -3.21 1249 3216 -56.74 -6.76
521 1.27 37.09 3785 497 28.12 4.03 30.11 28.06 -64.40 -15.74
53] -2.75 33.69 40.26 8.01 31.75 10.23 18.89 25.69 -62.48 -13.14
541 -0.94 31.14 3750 10.95 23.94 1298 2116 17.82 -64.16 -17.64
55| -5.51 31.57 31.28 1455 28.58 20.64 13.70 16.79 -58.07 -13.30
56/ 1.11 36.13 5144 2129 24.01 365 208 1538 -54.19 -16.39
571 -0.84 38.11 50.00 16.92 2536 3.77 -6.52 15.87 -54.80 -12.03
58| 5.55 41.09 4335 1837 3037 9.80 1543 12.73 -56.16 -16.45
59| 9.77 34.67 46.56 1352 31.72 -6.09 -15.12 433 -55.77 -10.67
60| 11.41 3735 4176 1470 37.63 8.16 6.37 -11.51 -75.88 -11.05

Technical specialist: Ing. Pavol Kajanek, PhD. Bratislava, 3.9.2022

Laboratory director: doc. Ing. Jan Erdélyi, PhD. Institute director: prof. Ing. Alojz Kopacik, PhD.
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