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Electronic Multi-theodolite Measuring System Applied in the Precision
Installation of a Large Antenna

LI Zong-chun, LI Guang-yun, TANG Ting-song, ZHANG Guan-yu

(Institute of Surveying and Mapping, Information Engineering University, Zhengzhou,Henan, 450052)

Abstract: A large radio communication antenna needed a high measuring precision ( + 0.3mm, point
deviation) , so a multi-theodolite measuring system was chosen to satisfy it. Three preliminary schemes were
brought forward according to the size and the construction area of the antenna. After throughout consideration of
precision, reliability, efficiency and economy factors, the three-T3000A theodolite-scheme was selected. In
order to ensure the high surface accuracy and good geometry relationship among its parts, a construction network
was established with six measuring pillars whose height varied from 9m to 16m. These pillars were constructed
in the rock in order to ensure their stability. The angles and sides of the network were measured by T3000 and
TC2003. The network got a high precision and which the point deviation was less than +0.3mm. The key
difficulty of the scheme was that a long (20m) and high accuracy scale bar couldn’t be found. So a scale bar
with assumed distance was measured to ensure the correct relative relationship among the stations, the true
distance was then used to correct the scale factor of the system. In fact the relative distance accuracy reached at
107°. Only 4 hours were spent to finish 772 points within +0.3mm intersection accuracy. So the efficiency of
the system was very high. The final surface accuracy was 0. Smm(r. m. s) after six adjustments, which was a
satisfied result. The testing result in electric capability was perfect.

Key words: engineering survey; large scale industrial measuring system; multi-theodolite intersection
measuring system; virtual scale bar; antenna;surface accuracy
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