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Application, specifics and technical implementation of the 3D terrestrial laser scanning for
measurement and analysis of the spatial geometry of a steel construction

1. INTRODUCTION

@

[D 3D terrestrial laser scanning

- one contemporary way for fast and
accurate gathering of spatial information

the usage of the technology depends on
various factors like:

size of the
object

quality requirements

weather, etc.
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Application, specifics and technical implementation of the 3D terrestrial laser scanning for
measurement and analysis of the spatial geometry of a steel construction

-in case there igo
documentationavailable;

- the classical surveying
instrumentsg cannot
deliver therequired
spatial data with the
necessaramount and
completeness

1. INTRODUCTION

some reasons, which

may superimpose the
application ofTerrestrial

Laser Scannin(lLS)

S

>
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-existence oflangerousand
practicallyimpossible to access
partsof the object;

C )

/\/\/

- it is requiredfast and accuratedetermination of
the spatialgeometry ofthe object.
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Application, specifics and technical implementation of the 3D terrestrial laser scanning for
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a) to study thetechnical requirements,

whichshould be followedn the process

of the scan obbject with specific
geometry- steel construction;

/\_/_\/

2. The tasks for this paper

@

(0
b) to use and analyse the
various sources of data
derived from the pointloud;
J
\/

C) to create the
appropriate deliverables
¢ as final product for

usage by other
professionals.
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Application, specifics and technical implementation of the 3D terrestrial laser scanning for
measurement and analysis of the spatial geometry of a steel construction

3. Technology requirements. Advantages of the usage of terrestrial laser scanning for this project

(0
known requirements of the TLS
> ¢) measurementshould
- of significant importance for this project not be conducted in
) dust, snow orain.

Remark: accuracy,
quality and reliability
were essential in our
case

Q

b) it should be chosen an appropridtme period
for conductingthe measurements

- in order tobe producedeliable and quality
results;

a) scanningagainst direct sunlight
should beavoided;

Q

/\/\/
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3. Technology requirements. Advantages of the usage of terrestrial laser scanning for this project

&

(0

major advantages

of the application of the TLS for this project:

./

T o~ T~

a)the technologyacilitated the analysis of the
geometry of the steetonstruction

00 (KS 2#B80& (¢ N
moment ofthe measurements

Theneedfor additional survey,
eliminated if more information
was required;

There was a possibilitp obtainthorough spatial data
for the objectin a shorttime period at thefield;

/\/\/ ! A
c) contactlessechnologywas
appliedg

significantpart of the steel
constructionwasat ahigh,
dangerousand verydifficult
for humanaccesylace

d )
www.geodesy.xyz H k_/ 5
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4. Performed geodetic activities before conducting the scan

Preparation for the
scan of the steel

construction
Note - the steel
construction Q
consistedof total 20 G
columns b) the requiredvisibility

between the scanner and the
artificial targets was assured,

a) thenecessary (short) distances U

between the various parts of the objec
and thescanner were controlled;

/-\_/-\_/
R—
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4. Performed geodetic activities before conducting the scan

Preparation for the
scanof the steel
construction

It was checked and
assured:

—_—

d) the max distancebetween the
scanner and the spheres (in this cade

were used both two types of spheres);

c) the visibility of the spheres
between each two stations;

/‘\/\_/

e) the spatial geometry
between thespheres.
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4. Performed geodetic activities before conducting the scan

S ~—

s

—

The chosen positions of the scanner ensured

the directvisibility to:

s

the bottom andupper
parts of eactcolumn;

ﬁk—d
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the undercranebeams
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5. Technicaparticularities of the 3D terrestrial laser scanning of the steeinstruction

o

Particularitiesof 3D TLS dhe steel construction
in ourspecific case

)

a) the balancéetween the

accuracy and qualitef the
scanning, also in the

productivity of the field work

wasassured; c¢) theused method

producedone
homogeneouspoint cloud.

&)
b) theraw data was input in
TrimbleRealworksand the
necessary processing was done
I LILI ephtdlSamaling T
J
\/
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Application, specifics and technical implementation of the 3D terrestrial laser scanning for
measurement and analysis of the spatial geometry of a steel construction

6. Application and usage of the point cloud for virtual interpretation and spatial study of the steel construction

some of thepossible
applicationsand
advantage<f the point
cloudespeciallyfor this
study

a) excellenB8D
visualizationwas
provided,;

b) simplified creationof
dimension linesfor the
respectiveobjects;

X
C) easy extraction and export afie necessary d) 3D date; available
3Dcoordinates for other software
products.
,\_/_\/ -
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6. Application and usage of the point cloud for virtual interpretation and spatial study of the steel construction

data, requiredfor the
specific analysisf the
spatial geometryof the
steel construction:

(S

a)the deviation between the lower and
upper part of eacltolumn;

b) the coordinatesof

certain pointsfrom the
point cloud of the steel
construction;

H k—d

c)the distancesbetween thecolumns;

/\/\/
R
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6. Application and usage of the point cloud for virtual interpretation and spatial study of the steel construction

~ "

data, required forthe
specific analysis of the
spatial geometryof the
steel construction:

Hk_a

6

d) the deviationsfrom thetheoretical
axisof the undercranebeams;

e)the distancebetween each
north and soutlcolumn;

g) determinatiorof the
heightsof the inner edges of,
the undercranebeams.

f) the deviationfrom thetheoretical
axesof the columns;

13
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7. Graphicalepresentation of the datarequired forthe spatial study of the columns

Fig. 1 Created dimension lines in the 3D space between each one of the columns
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7. Graphicalepresentation of the datarequired forthe spatial study of the columns
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7. Graphicalepresentation of thedata ¢ advantages of TLS

Fig. 3 One of the advantages of the point cloud 1 its ability to show from various points of view the difficult or
impossible for human access parts of the object.
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8. Results and analysis from the performed 3D terrestrial laser scanning

example for the applicatonaf RA & i | Yy OS €YS| & dzNB Y Sy]|i
- used forthorough spatial analysis of the conditioof the steel construction
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