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O ABSTRACT 0O

With substantial development in the field of surveying instruments, and the
emergence of various and different generations of Theodolites which are used to measure
horizontal directions and angles, it is urgent to develop the methods of assessing and
determining the accuracy of measurements using these instruments. This is achieved by
taking into consideration all the internal and external factors affecting the measurement
system. The research team studied the famous error equation (Colcord equation) of
horizontal directions and tested it using a several equipments of theodolites and targets on
a 250 m long, 5-sections base-line. The team concluded that there was a need to develop
Colcord equation by taking into consideration the factors involved mainly by Colcord
equation (positioning error, initial sitting error, reading error) in addition to the type of
target and the distance of the line of-sight. The proposed equation was tested in practice,
which proved that expected errors of measurements were close to their actual values. This
could be adopted to estimate the root mean square error (r. m. s. e.) of measurements of
horizontal directions.

Keywords: Colcord equation, Theodolites, horizontal direction, error equation, Target,
standard deviation, Line of-sight.
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FEIWA 3,LaY) 3,LaY) 3,LaY) 3,LaY)
(m) GTZ-4 GRZ-3 Steel rod Rod with prism
50 1.60 1.85 2.41 2.07
100 1.97 2.09 2.99 2.52
150 2.10 2.53 3.74 2.69
200 2.36 3.11 4.22 3.10
250 2.53 2.66 4.65 3.46
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(m) GTZ-4 GRZ-3 Steel rod Rod with prism
50 8.12 10.28 13.55 11.32
100 9.38 10.58 16.60 14.70
150 10.54 14.07 18.71 15.96
200 12.74 14.83 19.17 16.81
250 14.06 16.33 21.30 17.37
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Topcon GTS212 5,0 2.73
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daldl) Bylay) Bylay) Bylay) ByLaY)
(m) GTZ-4 GRZ-3 Steel rod Rod with prism
K =1.054 K =1.208 K =1.616 K =1.294
50 1.54 1.76 2.35 1.88
100 1.83 2.10 2.80 2.24
150 2.02 2.32 3.10 2.48
200 2.17 2.49 3.33 2.66
250 2.30 2.64 3.52 2.82
Kern DKM-1 culgagall aladiuly ngp slasy) (b A8l Aadgial) ) glaal) 4 a0 Aadll @ (13) Jgaad)
FEAT 3Ly BN BN 3 Lay)
(m) GTz-4 GRZ-3 Steel rod Rod with
K =1.054 K =1.208 K =1.616 _prism
K =1.294
50 8.12 9.31 12.45 9.97
100 9.66 11.07 14.81 11.86
150 10.69 12.25 16.39 13.12
200 11.49 13.17 17.61 14.10
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FEIAT 3 iy 5 Lay) BN 3 Lay)
(m) GTZ-4 GRZ-3 Steel rod Rod with prism
K =1.054 K =1.208 K =1.616 K =1.294
50 4.63 5.30 7.09 5.68
100 5.50 6.31 8.44 6.75
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K =1.054 K =1.208 K =1.616 K =1.294
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150 10.10 11.58 15.49 12.40
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200 6.51 7.48 9.99 8.00
250 6.89 7.89 10.56 8.45
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