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What Is It about

Generally speaking, the industrial building structures require
revisions and periodical rehabilitation.

This article shows how to monitor a reservoir with ovoid shape, emptying and
then filling after it has been rehabilitated and upgraded. The tank has been
previously equipped for monitoring by geodetic methods.

The article is based on measurements made in the reservoir park for sludg
fermentation at the Glina Wastewater Treatment Station of Bucharest.

The article aims to highlight the working proce
and the accuracy of the results.
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The purpose ¢

The monitoring of special constructions, especially during the
processes of rapid changes in the states of efforts and internal tensions
or in relation to the foundation ground, requires the design and
realization of a reference system and an appropriate program for the
monitoring observation.

The results of the measurements are represented by the
coordinates of some object points, which help to deduce the
displacements and - respectively - deformations of the building
elements at different times in the various stages of t
econstruction works of the objective.
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Precision reguirements ....

The colleagues from the metal structures department have
asked for the determination of the 3D coordinates of some
characteristic points of the studied structures in the order of
"millimeter and ... possibly submillimeter".

These requirements are always a challenge for
geodesic engineers.




The local reference system ...
The points that create the three-

dimensional reference system have bee ' L
materialized for monitoring an entire |
park of tanks producing methane gas. T

The reference system has two
components:

—

- The planimetric component
materialized by topographic
benchmarks (37 points,
named S1, S2, ...)

- The altimetric component materialized
by geometric leveling markers (5 points,
amed RN1, RN2, ...) located outside the
rea of influence of the monitored
servoirs, from which elevations are
ansmitted to all points in the refereaee
twork.




Object points ...

Each tank is equipped with 12 targets
arranged on three levels in diametrically

opposed positions.
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Measuringl n st r u mgs

The observations of geometric leveling for this
monitoring project were made with the Leica LS 15
digital geometric leveling instrument and levelling
staffs with bar code.

Directions and distances have been observed
with the Leica TCR 1202, a precision total station
and mini-prisms.
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reference network ... NOIEMBRIE 2017

A schematic diagram of the planimetric
reference network with the plurality of
measured elements (distances, horizontal
directions and vertical angles).

A0

From the altimetric point of view
(dimension H), the points of the reference
network points were determined by
geometric precision. 2eomo

In the leveling routes, the points marked at
the base of the tanks were also included.

The other heights of the object points

were determined trigonometrically, as an SCARA 1:500

average of at least 3 determinations. g i SECARA EL]IF'SELDR 5:1
o -
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Processing observations

Observations made in the planimetric

reference network were processed in the S COORDINATES HEIGHTS STANDARD DEVIATIONS
. ] oint No.

hypothesis of a free network. The point

. Y X H ay 0 x Gh
stability was analyzed, and the o1 ISR E———— ,
: . . 01 0.7 0.9 0.2
processing steps were resumed later, 00106
choosing stable points as fixed points. S2 10017.1731  50022.3378 70.5932 0.4 0.5 0.2
S3 0899.4878  50047.0080 69.9534 1.0 0.6 0.3
The block processing of the geometric g4 10017.1512  50047.1492 70.6570 0.3 0.3 0.3
Ievel!ng trajgctorles SL_Jpported at the g5 9935.2412  49999.9662  70.3585 0.4 0.4 0.2
!evellng points outside the | tar_lks S6 99353107  50132.0159 69.4428 0.3 0.3 0.2
influence zone led to the determination g 9959.9175  50000.0590 70.5239 0.4 0.3 0.2
of the tanks base points. S8 9959.9655  50132.0166 69.6302 0.3 0.3 0.3
The figure below shows the individual s9 9899.5535  50117.0711 69.8406 0.3 0.5 0.2
standard deviations obtained after sio 10039.6368  50117.0948 70.0250 0.5 0.5 0.4

Compensation_ 66666666666666666666666666666666666666662¢
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How to get 3D coordinates

of object points ....

Theoretical analysis of the precision
required to obtain the 3D object
coordinates, starting from the known
principles of the before multiple spatial
intersection, which can be synthesized
briefly in the relations below.
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In the emptying process, a first observation step was
performed when the tank was still full, and then the other
steps after extracting approx. 1/4, 1/2, 3/4, and 4/4 of the
liqguid until the tank has been emptied.

After the tank rehabilitation, during the filling
process, the first observation stage was made
when the tank was empty, then at 1/4, 1/2, 3/4
and 4/4, when the tank was full again.




