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Article Overview

The verticality of a communication tower can be calculated using instruments like tiltmeters, total stations, or
theodolites, combined with trigonometric measurements to determine deviations from true vertical.

Methods for Measuring Verticality

1. Tiltmeters and Remote Positioning Systems Tiltmeters are sensors placed aong the height of the tower to
measure angular deviations from vertical. By arranging multiple tiltmeters in a line and recording their tilt at
different heights, you can calculate the overall deflection of the tower. Remote positioning systems, such as
GPS, can complement tiltmeters by providing real-time positional data of survey points on the tower.
Combining both methods allows monitoring of verticality during construction and ongoing maintenance,
accounting for wind or thermal effects that may temporarily displace the structure . 2. Total Station (Transit)
Method A total station is a precise surveying instrument used to measure angles and distances. To inspect
tower verticality:

0 Set up the total station on afirm, level tripod near the tower, aligned with the tower geometry.

o Center the instrument on areference point at the base of the tower.

0 Measure angles to the top of the tower and intermediate points along the legs.

o Compare these measurements to the base positions to calculate deflections and tilts at various elevations.
This method is highly accurate and suitable for triangular or multi-leg towers . 3. Theodolite Method A
theodolite can aso be used to measure verticality:

o Place the theodolite on alevel tripod at a convenient location.

o Center it on the tower and take afront sight on the top.

o Rotate to take arear sight on the same point.

0 Measure the vertical angle between the two readings.

0 Use trigonometry to calculate the deviation from true vertical based on the observed angles . 4. Plumb Bob
Method For ssmpler or smaller towers, a plumb bob can provide a basic check of verticality. The plumb lineis
aligned with the base, and deviations at higher points are measured relative to this line. While less precise than
electronic instruments, it isatraditional and low-cost method .

Calculating Deviation
Once angular measurements are obtained, the horizontal displacement at any height can be calculated using
trigonometry:

Horizontal deviation=Heightxtan(measured tilt angle)
This allows engineers to quantify how far the top or any section of the tower isfrom the true vertical line.
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Best Practices

o Ensure instruments are properly leveled and centered.

o Take multiple readings at different azimuths to account for asymmetrical tilts.

0 Repeat measurements under calm conditions to minimize wind-induced errors.

o0 Document deviations and compare them to design tolerances specified in standards such as ANSI/TIA-222
for telecommunication towers . By combining these methods, engineers can accurately assess tower
verticality, monitor structural integrity, and make adjustments if necessary.

Determination of the verticality of various structures such as high rise buildings and towers is enabled through
various methods

This study investigates the verticality of four selected multi-storey buildings within the Faculty of
Engineering, University of Lagos

4) Measure distance between the theodolite and tower. 5) Use the equation below to determine deviation.
Deviation = distance (mm)

The The surveying surveying procedures procedures and and unique unique Core Core Wall Wall Control
Control Survey Survey

14 subscribers 19 1.3K views 2 years ago how to check verticality of atower with theodolite

Telecom Monopole Towers verticality check using theodolite 1) Set up the tripod. Make sure the height of the
tripod allows the

The purpose of the study is the development of calibration methodology of automated verticality monitoring
system of

Abstract : Telecommunication towers are classified among the tallest man-made structures and can be
discovered standing high on

Various image analysis tools, such as the algorithm Morphological Link for Crack (Morpholink-C), were able
to

Monitoring verticality and foundation stability is about compliance with construction codes and safeguarding
lives and investments.
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The document provides instructions for conducting a verticality survey of vertical structures, including
necessary equipment,

Checking verticality works would encounter during building construction at several stages such as during
installing vertical formworks

The ANSI-TIA 222 G standard establishes that the maximum allowabl e deflection for a tower is H/400, where
H isthe height of the

The document reports the results of a verticality and horizontality test on a telecommunications tower. It
provides measurements for

Hallo On this occasion | shared a post about the verticality of a BTS tower. Many ways we can use to know
the slope

Communication Tower standard inspection frequency is once every 10 years for arm's length inspection and
once every 5 yearsfor

Web: https://kremgroup.co.za
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