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Dear Colleagues and Friends,

Conferences of this kind are always a long-antici-
pated change to everyday work schedule. The upcoming
XXIX International Baltic Road Conference gives us a
good opportunity to come together in order to discuss a
better content and organization of road construction and
maintenance, to learn about new technologies, to exchan-
ge best practice.

More than that, we have the chance to engage with
each other and learn from each other’s varied experien-
ces. During the conference, we have the opportunity to
strengthen our professional network, in addition to mee-
ting old friends and making new ones. Those who attend
are not the only ones who will benefit from our gathering;
we return home better equipped to make our roads and
traffic better and safer.

To make the conference really an informative one we
need your active co-operation. That is why well-prepared
presentations of wide interest are expected. Therefore, ple-
ase do not hesitate to send us the abstract of your presen-
tation by October 15t 2016. In addition, I truly wish to
encourage everyone to come and participate in the exhibi-
tion and conference. I am convinced that together in colla-
boration we will make the conference a real success.

Welcome to the XXIX International Baltic Road
Conference, welcome to Tallinn!

el
Priit Sauk

Chairman of the Baltic Road Association
Director General of the Estonian Road Administration
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ADVANTAGES OF LASER SCANNING SYSTEMS FOR TOPOGRAPHICAL
SURVEYS IN ROADS ENGINEERING
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Abstract. The objective of the work is to assess the advantages of the laser scanning system in the topographical surveys.
The analysis and assessment of two methods, the classical total station method and mobile laser scanning are presented
in the article. The results of the performed investigations have been compared, the technological characteristics and
accuracy of the investigations have been presented, as well as the procedure of the topographic image formation, possi-
bilities and efficiency have been assessed. The real-life topographic survey’s projects on the analysis of roads and streets
(components) have been used where the ground surface, the components of the roads and the surrounding objects
have been analysed. The analysis provides information on the availability and potential of the investigated methods and
the final attained accuracy due to a certain number of the control points. The obtained results indicate that the main
differences of the methods revealed when compiling the topographical images for urban or rural areas are the speed of
measurements and data processing, level of detail of the results and various possibilities of the method implementation.

Keywords: mobile laser scanning, roads and streets mapping, total station, topographical survey.

1. Introduction

Geodetic engineering works, topographical and cadastral
measurements, construction of roads, road repair works,
reconstruction of the structures or other works serve as
a certain part of the continued technological process, re-
quiring an accurate marking out of the location. Roads and
streets are objects of the country’s strategic infrastructure.
They comprise a specific area when creating a topographic
map. According to the Law on Roads (1995), a road is de-
fined as an engineering structure designed for vehicle and
pedestrian traffic. The roadway consists of subgrade, car-
riageway, verges, central reservation, road ditches, cross-
ings, bus stops, rest areas, pedestrian and bicycle paths,
road constructions, technical traffic control means, veg-
etation lanes, road weather and transport traffic observa-
tion devices, lighting and other objects (Papsiené et al.
2014) with the ground area on which they stand (Plati,
Georgouli 2014). Land area occupied by a road ranges
from 8 m to 39 m. But including the situation markings,
road components and surrounding objects, the measured
road width can reach 100 m.

Most of the roads (streets) in Lithuania have already
been built. Although at present a relatively small number
of completely new projects are being prepared, the need
for such projects exists for the newly planned residential
districts. Topographical maps are mainly implemented
for already existing roads, for the purpose of their repair,
reconstruction, inventory, etc.

In order to carry out the measurements as accurately
as possible, digital surveying devices are used (Ruzgiené
et al. 2015). Topographical measurements are performed
applying various methods representing different tools and
instruments, their systems and technologies (Papsiené
et al. 2014). Today, a wide range of choices is available,
from optical levelling instruments and electronic tacho-
meters to laser scanning systems, which are able to per-
form automated measurements, solve geodetic tasks.
They are capable communicating with other equipment,
process data, immediately submit the derived results, etc.
The time expenditure tends to be reduced, the accuracy
of the measurements is improved, the scope of the cham-
ber works is decreased, etc. The above mentioned factors

Copyright © 2016 Vilnius Gediminas Technical University (VGTU) Press Technika
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are significant when performing topographical measure-
ments, which in turn greatly determine the quality of an
engineering structure as well as its life cycle.

Many highway bridges were designed and built years
ago for smaller vehicular loads, applying at that time valid
codes and standards. Therefore, the behaviour of structural
components of these bridges should be inspected and
controlled more carefully.

The main reason for using the Light Detection and
Ranging (LIDAR) system is the potential of the system
within a short period of time to accumulate a large amount
of information on the position of the Earth’s surface points
(Kalantaité, Stankevicius 2009). The present development
of the high accuracy laser scanning provides greater feasi-
bility in performing engineering geodetic and geotechni-
cal tasks. The LIDAR technology presents extensive possi-
bilities for scientific geodetic research studies. The method
is presented as a modern and effective digital mapping
of the Earth’s surface and other objects, especially in the
developed territories, where it is difficult to apply stereo-
photogrammetry (Zalnierukas et al. 2009). Aero-photog-
raphy could only partly be supplemented by such type of
scanning. The accuracy of the scanned data of the largest
cities was analysed by Zalnierukas et al. (2009). Scanning
was compared with the obtained aero-photogrammetric
data. The authors achieved surprisingly good results when
analysing the final accuracy, which satisfied the accuracy
requirements mandatory for the development of digital
models. While investigating and performing tests with
the mobile scanning system, certain errors were detected,
however the potential of the method was anticipated when
turther developing the method. When scanning by the
surface scanner or mobile scanner, a high density of the
surface points was acquired reaching thousand readings
per m? and more, unlike when scanning from the airplane
(1-4 deductions per m?) (Kalantaité et al. 2012).

By this experimental study, the attempt was made to
present technological differences between diverse mea-
suring methods and assessment of them. The study in-
troduces the alternative for the traditional measurements

(electric tachometer) as well as the visualized and summa-
rized results of the topographical survey of the particular
road and street sections.

The objective of the survey was to assess the advanta-
ges of laser scanning systems in the topographical surveys.

The tasks of the survey were:

1. To compile topographic images for the selected
road or street;

2. To investigate the mobile scanning method for
compiling topographic images for roads (streets) and to
compare it with the total station method;

3. To assess the possibilities and efficiency of the met-
hod when compiling topographic images.

The object of the survey is the procedure of com-
piling topographic images for the sections of roads and
streets by means of the mobile laser scanner and the total
stations method.

2. The object of the research and methodology

The measurements were performed in Kaunas region. The
differences in the chosen measuring methods were high-
lighted by selecting urban and rural environments. The
surveyed Savanoriy street crossroad, at Taikos street in
Kaunas city is considered to be one of the busiest transport
hubs. About 300 m of Savanoriy street and 150 m of Taikos
street as well as of Tvirtovés street intersection (Fig. 1a)
have been measured. The section of the local country road
No. 130, named Kaunas-Prienai-Alytus, located in Kau-
nas region, near the village Pagiriai in the municipality of
Garliava, was selected. The section was located between
12.738 to 13.038 km (300 m) (Fig. 1b). In both territories,
the zone of 50 m width was measured; the total area com-
prised about 4.25 ha. The main difference between the an-
alysed objects was the following:

Crossroad of Savanoriy street and Taikos street in
Kaunas: the intersection of the streets is located on the
same level with the relief; the residential buildings located
around the crossroad are of 4-5 storey height (and lower),
the territory is densely populated.

Fig. 1. Illustration of the research objects: a — crossroad of Savanoriy street and Taikos street in Kaunas; b — section of road No. 130

(the pictures are taken from maps.It)



The Baltic Journal of Road and Bridge Engineering, 2016, 11(2): 153-159 155

Section of road No. 130. The section of the road was
constructed on the roadway foundation, which, when
approaching the traffic roundabout, elevates the road by
more than 4 m above the naturally dominant relief; the
area is located in a rural environment, dominated by open
fields, meadows, greenery plantations. The area contains
an overpass over the railway track.

The obtained results can enable selecting the optimal
measuring method when performing purposeful works.
The size of the territory is close to the scope of the com-
mon repair works performed normally on sections of the
roads (streets) which normally are 100-500 m length.

The topographic images of the road and street sections
were made by the laser scanning system and by the electro-
nic tachometer. The peculiarities of the measuring process
were assessed, and the results were derived during the mea-
surements. The possibilities of the method application were
determined. The measuring characteristics were assessed
in terms of the complexity of the process when deriving
the results and the time required performing the measu-
rements. The data (collected during the measurements and
processed) are compared visually and analytically.

The topographic image basis (gathering of the control
points) was performed applying the portable receiver
GNSS Trimble R8. Total station measurements were per-
formed by applying Leica TCRP1205 electronic tachome-
ter. Mobile laser scanner was performed by applying the
platform of Street Mapper 360 system, which was mounted
on Nissan Navara oft-road vehicle frame.

Total station method was applied using Leica
TCRP1205 in the Non-Prism Mode. The phase shift of
measurement was applied, i.e., the total station sends a
laser impulse into the measuring object that bounces off
the object and returns to the device. The microprocessor
calculates the time for the signal to return back and con-
verts it into a distance. Then, according to the readings
of the limbs, the angle is calculated, thus the spatial posi-
tion of the point is determined. The measurement method
without applying the reflector makes it possible to bring
nearer the diverse methods of measurements and enables
performing the comparison more objectively.

In the system Street Mapper 360, two high accuracy
laser scanners (Reigl), GNSS receiver (Novatel), the mo-
dule of the inertia navigation (IGI), two side cameras and
computers are used for collecting data, monitoring and
managing data streams. Both scanners viewed in a 360°
angle and the measured distance could reach 300 m due
to the tilted scanners by 45° angle. The system was able to
scan the infrastructure of roads, buildings and vegetation
from the moving vehicle. During the scanning process, the
scanner sensor fixed the spatial position of the point, just
after the reflection of the laser was returned back from the
measured object. The scanning was performed without
exceeding the specified speed in the urban and rural areas,
45 km/h and 70 km/h, respectively. The average density of
points within the distance of 5 m from the scanner, at the
scanning frequency of 300 kHz and speed of 45 km/h is

about 716 points/m?. When the speed is 70 km/h, the den-
sity becomes 466 points/m?.

The field works started by compiling the points of
the image basis using a mobile receiver GNSS Trimble R8,
with the help of the static method of measurement. Eleven
points of the base were collected in total (Fig. 2). The points
were marked with a reflective paint in order to be easily
recognized when processing the data after laser scanning.

The data collected during the process of the mobile
laser scanning were processed by applying four software
packages. GrafNav 8.40 was used for GNSS data proces-
sing; AEROoffice V5.3b was used for the navigation data
processing; RIWORLD v4.3 was applied for the generation
of the point cloud; Microstation V8i together with Ter-
raSolid sub-programs was used for managing the point
cloud (filtration, adapting the system of coordinates and
geoids, etc.) as well as for point control (deleting of points,
editing, etc.). When measuring by the electronic tachome-
ter, the data of measurements were directly exported from
the device and using the CAD system compiled into un-
derstandable files on the codes of pickets, the targeted po-
sition and the altitude position.

The detailed scheme for measurements and data pro-
cessing is presented in Table 1, which indicates that the
equal number of technological steps was performed du-
ring the field works by both methods. All the measure-
ments were performed during the first half of a day, ta-
king into consideration the more favourable GPS satellite
location predictions, low air humidity, dry asphalt coating
and ground surface.

The air temperature during the measurements was
about +12 °C.

3. Results

The issues related to this survey are time expenditure, lev-
el of detail and accuracy. According to previous studies
(Grussenmeyer et al. 2008; Nuikka et al. 2008), the mea-
surement of higher objects in terms of the time expendi-
ture is more favourable to use laser scanning. However, it
is necessary to draw attention to the fact that those studies

a

6

103.36 T ©

-~

Fig. 2. Illustration of the base point scheme: a - section of road
No. 130; b - crossroad of Savanoriy street and Taikos street in
Kaunas
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did not indicate the exact duration of time spent for the
camera work execution. Therefore, it remains unclear what
was the general (field and camera works) time duration.
When measuring by the total stations, one point is mea-
sured in 3-6 s. The beam of impulses (600 000 impulses
per second), sent by the scanning system when reflected
from the diverse surfaces, returns to the scanners within
different periods (thus is caused by the texture of the sur-
faces). A certain part of the laser impulses remains non-re-
flected or only very few signals are reflected (Zalnierukas
et al. 2009). The time in this study is assessed in accor-
dance with the time the whole object is measured and the
time required for the processing of data to be assessed.
The total station measurements directly depend on
the number of the measured points as indicated in Table 2.
It specifies the time consumed for visualizing separate ele-
ments of the situation. During the mobile laser scanning

Table 1. The workflow of measurements and data processing

process the decisive factor of the time used is the size of
the object, i.e. the covered distance and speed of the mea-
suring process etc. Thus, this method is recommended for
measurements of larger objects. When comparing the scope
of the cameral works, it is obvious that the process of pro-
cessing laser scanning data is considered to be a complica-
ted one requiring a large amount of time.

The level of detail in this study is defined as the para-
meter, which describes the absolute number of the measu-
ring points (the number of readings) in the whole object
being measured and in the area unit (in a square meter),
in other words, it is considered as the density of the points.
Taking into consideration similar surveys, the laser scan-
ning is unambiguously the most advanced in terms of the
level of detail. In all the cases, this advantage of the scan-
ner helped to compile very detailed models of the surface.
As stated by Nuikka et al. (2008), it is possible to view the

Technological step

Description of the process

No. 1 Measurements of the control points with GPS receiver
Topographical measurements Mobile laser scanning
No.2 1. Preparing for the measurements of total station 1. Initialization of the system
’ (centring, levelling of instrument, orientation)
2. Measurements of the points 3. Scanning of the object
Data processing

1. GNSS data processing
No. 3 Export of the measurements

2. Generating of the points cloud

3. Adjustments according to control points
No. 4 Topographical picture

Table 2. Comparison of methods according to the time expenditure and level of detail of the results

Topographical method

Mobile laser scanning

Time expenditure and level

of detail of the results Crossroad of Savanoriy

Section of road

Crossroad of Savanoriy and Section of road No.

and Taikos str. No. 130 Taikos str. (speed 45 km/h) 130 (speed 70 km/h)
Measurement time . . .
(field works) 2h 30 min 30 min 20 min
Processing of the
measurements. 12 min 12 min 3h 30 min 3h
Generation of the points
cloud (cameral works)
Total time 2h 12 min 42 min 4h 3 h 20 min
Measurement processing.
Generation of the points 468 195 59.7 mln 6.7 mln
(cameral works)
Average of point quantity, <1 >2550 >1130
inlm

(1 point/59 m?)

(1 point/77 m?)

Averages of altitudes

Grass cover (selected points 13 and 11)

Soil (selected points 2 and 4)

differences on the soft

surface, in cm 2

0.7 0.8

Averages of altitudes

Asphalt cover (selected points 9 and 11)

Concrete (tiles) (selected points 6 and 4)

differences on the hard

surface, in cm 0.4

0.5 0.6

Note: the accuracy of the altitude of the points on the scanned surface depends on the reflected surface texture and the scanned surface
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smallest deflections and deformations when investigating
the floor planes. Laser scanning is able to fundamentally
change the ordinary measurements, where high level of
detail is required within a short period. As the results of
the analysis indicate (Table 2), 34-127 thousand times
more points were measured by the mobile laser scanning
procedure than when using the tachometer.

The matrix of points, obtained by the scanning sys-
tem, is such a dense one (distance between the points is
from 1 cm), that without the auxiliary visual material it is
possible to spot and recognize even the smallest details,
e.g. the facades of the buildings, the contours of the ve-
hicles, etc. Due to such a high level of detail of scanning,
the points are spread on all the surrounding objects. The-
refore, not a single square meter of the surface is left empty
in the field of the scanner view. While using the total sta-
tions method, only the characteristic points are marked,
e.g. the refraction angles of the complex elements of the
relief and roads and the objects are interpreted as the sepa-
rate dotted elements (electric poles, wells and etc.).

By applying both methods, 78 393 366 points were
collected in this study. During the measurements, about
10% of points became “bad®, which did not correspond to
the current situation and they did not belong to any surfa-
ce. To delete the points, which appeared during the mobile
scanning, the filters of TerraScan subprogram, based on
the algorithmic calculations, were used. These calculations
could be adjusted according to the consumer needs at any
moment. Meanwhile, the errors that occurred during the
total station measurement process, if needed, could be de-
leted manually, because only a small number of bad points
were obtained and there was no need to produce compli-
cated filters. The deleted errors could be compensated by
the data of the additional measurements or by interpola-
ting the surrounding points.

After overlaying the measuring results of both met-
hods, very informative data were derived. In addition, the
methods supplemented each other. During the scanning in
the road distance at the road overpass, a very small amount
of data was obtained, because the laser field of view was obs-
cured by the bridge structures. Therefore, very little data was
available for areas under the road overpass (Fig. 3). Shor-
tage of information is successfully supplemented at this
place by the total station measurements. At the crossroad,
the data of scanning are more difficult to understand in
those places which are blocked up by various (permanent
and variable) objects, e.g. parked cars. Therefore, a shadow
effect is obtained at such locations (Fig. 3). If there is a ne-
cessity, these “shadows” could be supplemented by the to-
tal station measurements.

The accuracy is understood as the correctness of the
device readings, which is determined according to the
maximum available size of the error. Electronic tachom-
eter, which uses more complicated methods than the scan-
ner methods for determining the point location, measures
rather precisely. The great amount of the scanned points
was adjusted by comparing with the control points. The

adjustment was performed by applying the subprogram of
Terrasolid family or Tmatch and was exercised by specify-
ing the locations of the control points in the large amount
of the scanned points. The accuracy of the results was as-
sessed by the interdependent differences of the altitude and
the forecasted fixation of the objects. Slikas and Kalantaité
(2013) assessed the accuracy of the altitudes of LIDAR data
by comparing random points of the topographic map, col-
lected by the common measuring methods, with the clos-
est points of the scanned surface. The authors stated that
the accuracy of the altitude of the points of the scanned
surface, made from the plane, depended on the texture of
the reflected surface. The most accurate points were those,
which are reflected from the hard surface, such as asphalt
and concrete. Thus, when assessing the differences of the
altitudes randomly, 15 points on hard (stable) and soft
(variable) surfaces were selected in this study. The derived
results (Table 2) indicate that the greatest agreement (ac-
curacy) between the methods was attained on the asphalt
and concrete surfaces. The worst results were obtained on
the surface of grass measured by laser and especially in ar-
eas with tall, dense and not cut grass. The results are doubt-
ful in the areas with dense vegetation (despite the devise
used, a total station or a scanner), because the laser beam
is unable to adequately reach the soil surface and only few
points are measured. In accordance with the results of the
performed analysis (differences of the altitudes), it is pos-
sible to state that the accuracy of measurements directly
depends on the texture, structure and stability of the re-
flected surface.

In this survey, the difference of the forecasted fixation
of the objects is comprehended rather subjectively. During
the laser scanning procedure, a dense network of points
covered all the surfaces located within the field of vision.
Such a dense overlaying of the surfaces rather accurately
repeats all the scanned contours and lines, so that the fore-
casted accuracy is determined only by the distances be-
tween the lattice of the points (the position of the entire
bulk of points is not assessed) and the errors caused by the
distance of the scanners (technical parameter). The measur-
ing error of the scanner is up to 1 cm when scanning by the
maximum range of 500 m (IGI 2013). Within the performed

Fig. 3. Supplement of scan data with topographical data:
a - section of road No. 130; b - crossroad of Savanoriy street
and Taikos street (red dots represent tacheometrical traverse)
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study, the shortest observed distance between the scanned
points was 0.1 cm. By providing a high density of the points,
the scanner presents the forecasted situation more precise-
ly (in a more detailed way), e.g. exactly reflecting the road
curves and other small details. When analysing the mea-
surements of the typical elements, certain characteristics of
the measuring methods are revealed. When measuring the
angular component the forecasted, difference of the meth-
ods is up to 2 mm, thus it is possible to declare that the ac-
curacy of both measurements in this location is excellent.
When analysing the characteristics of the circular (or semi-
circular) component, it was obvious that when measuring
with a total station, only one side of the circular element
was measured (in this case the diameter of the pole was 0.35
m), while the scanner indicated the full component. The as-
sumption can be made that using the total station method

Table 3. General differences of the analysed systems

for circular objects, an error of ¥ of the diameter of the cir-
cular component should be applied.

After completing the topographic measurements of
the linear engineering structure, the general differences
and peculiarities of the systems were identified for com-
parison. The general technological differences of the sys-
tems (Table 3) indicate the advantages and disadvantages
of the analysed methods.

When compiling topographic images by the analysed
methods, good results were derived, satisfying the accura-
cy requirements for geodetic surveys applied for roads and
streets. Both methods are fully applied when solving various
engineering, geodetic and other tasks. Different level of de-
tail enables reaching specified objectives not only for roads
and streets. The most appropriate selection of the method
has to be assessed in accordance with four criteria, i.e. the

Comparative object

Mobile laser scanning system

Total station

Selection of points

Bulk of points, individual
measurements are not possible

Only single points

Monitoring of measured objects

Complicated, on computer screen
visible only laser readings on objects

Objects are visible on straight
viewing

Remote control Impossible Possible, when using additional
Measurement ;
equipment
Measurements of invisible points Impossible Partially possible, indicating
displacements
Work Mode Full automatic Manual or half automatic
(programming)
Cameral works Complicated, require considerable Not necessary
manual work
Data Generation of points Slow, depends on computer speed and ~ Fast, readings file is exported
management number of generated points straight from the instrument
Editing of points Automatic and manual Half automatic
“Bad” points >10% <10%
e Visualisation Complex structures are shown in details Visualized only characteristically
Visualisation .
collected points
Point coverage of the object >95% 10-20%
Speed of the measurements High Low
Results Point cloud, random distribution of Single classified points
points
Data processing Complicated Simple
Use of the instrument Simple Relatively difficult
Applicability Special instrument Universal instrument
Operating Practical application Cadastral work; Cadastral works;
features designing; designing; coordination and

detailed surface models creation;
longitudinal and transverse inclination;
identification of defects in coating;
oversized cargo route planning;
localising hinders;

archaeological, culturological,
architecture research;

engineering control works;
water lines, slope stability studies, etc.

marking of elements;

engineering control works;
building of the land surface models
(only the characteristic fractures);
others.
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scope of measurements, requirement for the level of detail,
purpose of application and economic factor. The priority in
selecting the method is mainly determined by the costs of an
instrument and software as well as their cost effectiveness.

4. Conclusions

1. In the same territory within a rather short time peri-
od (~30 min), significantly more detailed (>1000 points
per 1 m?) and informative data is derived with the laser
scanning method than when measuring by total station
method. Mapping large and multi-component objects, it is
more appropriate to use the laser scanning, because with
increasing size of the object, the difference between the
methods in terms of the time expenditure decreases.

2. Regarding the more informative data, the system
of laser scanning could be applied for the multiple practi-
cal uses. The areas of application include geodetic surveys of
the linear engineering structures, compilation of the detailed
models of the surfaces; identification of defects of coatings
and coverings; implementation of archaeological, cultural,
architectural investigations; engineering and inspection
works; water reservoirs lines; investigations of slope stabi-
lity, etc. Such systems are able to completely substitute the
traditional measurements by the total stations.

3. The main differences of the analysed methods
when compiling the topographic image in diverse areas
is the informativeness of the measurements and data, the
speed of data processing, the level of detail of the results
and various possibilities of their application. Both methods
are effectively employed when solving miscellaneous engi-
neering, geodetic and other assignments.
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Marek Iwanski, Grzegorz Mazurek. 2016. Bituminio risiklio skaldos ir mastikos asfalto misinyje su gesintomis
kalkémis reologinés savybés, The Baltic Journal of Road and Bridge Engineering 11(2): 93-101.

Santrauka. Dangos konstrukcijos sluoksniy ilgaamziskumas priklauso nuo bitumo rasies ir poky¢iy bitumo
struktiiroje eksploatuojant danga. 1999 m., atstatant ir modernizuojant Kelcy miesto (Lenkijos Respublika) gatviy
infrastruktara, vienoje pagrindiniy miesto gatviy buvo jrengtas skaldos ir mastikos asfalto dangos virSutinis sluok-
snis naudojant gesintasias kalkes. Skaldos ir mastikos asfalto misinj sudaré 6,2 % bitumo D70 ($iuo metu — 50/70)
ir 4 % SBS polimero Kraton 1101 CM. Gesintosios kalkés buvo dozuojamos j skaldos ir mastikos asfalto misinj, jy
kiekis sudaré 30 % mineraliniy milteliy masés. Po 12 eksploatacijos mety dangos pavirsiaus btklé buvo labai gera.
2011 m. i$ skaldos ir mastikos asfalto dangos buvo paimti bitumo éminiai ir atlikti bandymai. Bandymui naudoti
éminiai, turintys riebiyjy aminy ir gesintyjy kalkiy priedy. Bitumo éminiai imti gatvés vézéje ir plote tarp véziy.
Bandymy metu nustatyta, kad gesintyjy kalkiy priedas turi teigiama jtaka reologinéms bitumo savybéms, uztikrina
atsparuma drégmei ir $alciui.

Reik$miniai Zodziai: riSiklio reologinés savybés, gesintosios kalkés, regeneruotas risiklis, SBS polimeras,
skaldos ir mastikos asfalto danga.

Shiling Pei, Yongle Li, Yulong Bao, Xin Li, Shizhong Qiang. 2016. Traukinio sukelty vibracijy poveikio vantiniy
gelezinkelio tilty nuovargiui vertinimas, The Baltic Journal of Road and Bridge Engineering 11(2): 102-110.
Santrauka. Veikiant pasikartojanc¢iam intensyviam traukiniy eismui, metaliniuose santvariniuose gelezinkelio
tiltuose atsiranda su nuovargiu susijusiy problemy, ypa¢ ties virintinémis sitlémis. Tikslus jtempiy raidos kritinése
vietose ties virintinémis sialémis vertinimas yra labai svarbus projektuojant sialiy nuovargj. Tradiciskai transporto
priemoniy apkrovos yra traktuojamos kaip judancios statinés apkrovos, neatsizvelgiant i jy dinaminius poveikius.
Siame darbe pristatyta metodika, leidZianti jvertinti visos traukinio ir tilto sistemos dinaminj poveikj varginamyjy
pazaidy atsiradimui. Sioje metodikoje naudojama dviejy lygiy modeliavimo schema, kuri sujungia visos traukinio ir
tilto sistemos dinamine analize ir detalig jtempiy ties sitilémis analize. Taikant Minerio taisykle nustatyta suminé var-
ginamoji pazaida ties kritinémis virintiniy sitliy vietomis. Atlikta jautrumo analizé, pasirenkant skirtingas traukiniy
apkrovos konfigiiracijas. Nustatyta, kad dinaminé vibracija turi neigiama poveikj tilto nuovargiui. Apskai¢iuota suminé
pazaida tyrinéjimo vietose yra didesné nei pazaida, apskaiciuota taikant vien tik statinés judancios apkrovos metoda.
Reik$miniai ZodzZiai: dinaminis poveikis, dinaminé saveika, varginamoji pazaida, metalinis gelezinkelio tiltas,
bendroji traukinio ir tilto sistemos vibracija, virintiné sitlé.

Mustafa Akgul, Murat Demir, Tolga Ozturk, Hakan Topatan, Y. Emre Budak. 2016. Laisvalaikio transporto
priemoniy manevringumo misko keliuose tyrimas, taikant kompiuterine vaziavimo analize¢, The Baltic Journal
of Road and Bridge Engineering 11(2): 111-119.

Santrauka. Migko keliy planavimas atima dauglaiko ir yra sudétingas procesas tiek dél to, kad $ie keliai privalo ne-
darkyti aplinkos, tiek dél riboty ekonominiy i$laidy. ISlaidos auga priklausomai nuo didéjanciy reikalavimy, keliamy
tam tikry matmeny transporto priemonés manevringumui. Pagrindinis $io tyrimo tikslas - iSanalizuoti laisvalaikio
transporto priemoniy manevringuma misko keliuose, kurie visy pirma skirti gamybinéms transporto priemonéms,
ir atlikti $iy keliy geometriniy parametry analize kompiuterinéje aplinkoje. Naudojant programos ,,Plateia 2013
vaziavimo analizés modulj ,,Autopath® atlikta horizontalaus ir vertikalaus vaziavimo analizé. Kompiuteriné hori-
zontalaus vaziavimo analizé, kuri taikoma nagrinéjant specialiy transporto priemoniy tipy naudojimo galimybe tam
tikruose keliuose, yra veiksmingas sprendimy priémimo budas, kalbant apie geometrinius transporto priemoniy
standartus sprendimy priémimo procese. Kitas vaziavimo analizés rezultatas — tai grafiné ataskaita, kurioje vizualiai
matyti transporto priemonés manevringumas. Nagrinétas lengvojo automobilio, vidutinio autobuso ir didelio au-
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tobuso manevringumas 4 m plo¢io misko kelyje. Daroma i$vada, kad kompiuteriné vaziavimo analizé yra naudinga
sprendimy priémimo procese misko keliams perplanuoti. Taip pat prognozuojama, kad, taikant vaziavimo analiz¢
planuojant ir projektuojant misko kelius, vairuotojo saugumas padidéty, ta¢iau projekto islaidos i$augty.

Reik$miniai ZodZiai: vaziavimo analizé, mi$ko keliai, kompiuteriné programa ,,Plateia 2013 laisvalaikio trans-
porto priemoné, transporto priemoniy naudojimo tipai.

Aleksandr K. Arnautov, Vladimir Kulakov, Janis Andersons, Viktor Gribniak, Algirdas Juozapaitis. 2016. Viensluoksnio
anglies pluosto armuoto polimero laminato tempiamosios juostos uzleistinio mazgo, sujungto Z adatomis, stiprumo ir
standumo eksperimentiniai tyrimai, The Baltic Journal of Road and Bridge Engineering 11(2): 120-126.

Santrauka. Anglies pluo$to armuoti polimerai (anglies polimerai) yra pazangios lengvos kompozicinés
medziagos, turin¢ios didelj stiprj bei pasizymincios puikiu atsparumu korozijai ir nuovargiui. Per pastaruosius
desimtmecius pluosto sustiprinty polimery naudojimas i§ kosmosui arba léktuvy gamybai skirty technologijy atéjo i
kitas pramonés $akas, pavyzdziui, automobiliy gamybag arba statybos inzinerija. Vienkryp¢iai anglies pluosto polime-
rai turi didelj potencialg pakeisti tempiamuosiuose elementuose pliena. Pirmasis anglies polimero vienajuostis ka-
bamasis tiltas neseniai buvo pastatytas Vokietijoje. Anglies polimero plony juosteliy nelaminuotos kilpos buvo $iame
tilte naudojamos kaip laikanciosios komponentés. Lyginant su laminatais, naudojamos kilpos pasizymi daug tolyges-
niu jtempiy paskirstymu, nors ir mazesniu konstrukciniu vientisumu. Siame straipsnyje nagrinéjamos alternatyvios
sujungimo technologijos, skirtos anglies polimero laminaty struktariniam vientisumui ir gamybos patikimumui did-
inti. Tempiamuyjy viensluoksniy uzleistiniy jungciy elgsena buvo tirta eksperimentiskai. I$bandytos trijy tipy jungtys.
Klijjuotas mazgas laikomas etalonu. Buvo naudojami 9, 25, arba 36 vieno milimetro skersmens plieno virbalai (Z
adatos), mechaniskai sutvirtinantys polimero laksty uzleistine jungtj. Sitilomi hibridiniai mazgai buvo papildomai
klijuoti, taip didinant jy laikomajj galia iki 230 %, lyginant su etaloniniu mazgu. Sj patobulinima uztikrino hibridinio
mazgo iSpléstinis progresuojantis irties pobudis — i$vengta klijuotinés jungties trapiosios irties.

Reik$miniai Zodziai: anglies pluo$tu armuotas polimeras (CFRP), laminatas, viensluoksné uzleistiné jungtis,
tempiamoji juosta, bandymo duomenys.

Biljana Maljkovi¢, Drazen Cvitani¢. 2016. Horizontaliyjy kreiviy projektinés atitikties vertinimas valstybinés
reik§més dviejy eismo juosty keliuose, atsizvelgiant j automobilio judéjimo trajektorijg ir greitj, The Baltic Journal
of Road and Bridge Engineering 11(2): 127-135.

Santrauka. Eksperimentinis tyrimas atliktas 24 km ilgio valstybinés reik§més dviejy eismo juosty kelyje, sieki-
ant surinkti duomenis apie vairuotojy elgesj. Tyrime dalyvavo 20 vairuotojy, vairuojanéiy nuosavus automobilius
su jrengta GPS sistema. Atsizvelgiant j automobilio judéjimo trajektorijos spindulio ir grei¢io jtaka $oninés trin-
ties poreikiui, jvertinta horizontaliyjy kreiviy projektiné atitiktis, nustatyti saugumo koeficientai. Analizé parodé,
kad automobilio judéjimo trajektorijos spinduliai buvo mazdaug 12 % mazesni nei kelio kreivés spindulys. Regresi-
jos analizé parodé, kad greitis, grei¢io diferencialas bei kreivés ir aplinkiniy elementy geometrinés charakteristikos
neturi jtakos procentiniam skirtumui tarp kelio kreivés spindulio ir automobilio judéjimo trajektorijos spindulio.
I$analizuoti du skirtingi saugumo koeficientai. Pirmasis - tai skirtumas tarp didZiausios leidZiamosios Soninés trinties
(pagal projektinj greitj) ir $oninés trinties poreikio; antrasis — tai skirtumas tarp Soninés trinties pasitlos (pagal srauto
vaziavimo greitj) ir Soninés trinties poreikio. Daznai $oninés trinties poreikis virsija pasitla kreivése, kuriy spinduliai
mazesni nei 150 m, o ,,prastos” salygos (vertinant pagal Lammo atitikimo lygius) nustatytos iki 220 m kreivése. Abi
reik§meés labai artimos kritinio spindulio reik§méms, kurioms esant didéja avaringumas. Remiantis tyrimo rezul-
tatais, nustatant saugumo koeficientg sitiloma taikyti 12 % mazesnj kreivés spindulj ir vengti dvieju eismo juosty
uzmiescio keliuose kreiviy su mazesniais nei 200 m spinduliais.

Reik$miniai Zodziai: kritinis automobilio judéjimo trajektorijos spindulys, Soninés trinties veiksnys, projektiné
atitiktis, globali padéties nustatymo sistema GPS, horizontalioji kreivé, transporto srauto vaziavimo greitis.

Audrius Vaitkus, Mantvydas Strumskys, Vilma Jasitiniené, Laura Jateikiené, Tadas Andriejauskas, Dovydas Skrodenis.
2016. Intelektiniy transporto sistemy poveikio eismo saugumui vertinimas, The Baltic Journal of Road and Bridge
Engineering 11(2): 136-143.

Santrauka. Viena didziausiy problemy nuolat auganc¢iame transporto sektoriuje yra eismo saugumo uztikrinimas.
Pazangiy technologijy diegimas yra veiksmingas buidas, padedantis spresti $ig problema. Norint uztikrinti efektyvia
ir koordinuotg intelektiniy transporto sistemy jdiegimo plétra, butina Zinoti kiekvienos i$ jy eksploatacines savybes
ir poveikj eismo saugumui. Siame straipsnyje apibendrinamas intelektiniy transporto sistemy poveikis eismo saugu-
mui. Tyrimo tikslas — apibadinti intelektines transporto sistemas ir eismo saugumo priemones, turin¢ias didziausig
teigiama poveikj eismo saugumui. Tuo tikslu atliktas ankstesniy tyrimy metatyrimas ir eksperty apklausos analizé.
Tyrimui pasirinkta trylika intelektiniy transporto sistemy, atsizvelgiant j jy efektyvumg mazinant mirtiny eismo
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jvykiy skai¢iy: vidutinio grei¢io kontrolés sistema, stacionartis grei¢io matuokliai, automobilio variklio paleidima
blokuojantis jrenginys alkolokas, elektroniné pranesimo apie eismo jvykj sistema ,,eCall, kintancios informacijos greicio
ribojimo Zenklas, raudono $viesoforo signalo pazeidimo fiksavimo kameros, neleistino manevro fiksavimo kameros,
transporto priemonés identifikavimo sistema, kintancios informacijos skydas, LED $viesy sistema dangai Zenklinti, ei-
smo jvykio fiksavimo sistema, judancios transporto priemonés svérimo sistema ir saugos dirzy kontrolés sistema.

Reiksminiai ZodZiai: intelektinés transporto sistemos (ITS), eismo jvykiai, mirtini eismo jvykiai, hierarchinés
analizés metodas.

Mariano Pernetti, Mauro D’Apuzzo, Francesco Galante. 2016. Naujas poziiris j kelio nelygumo jtakos vaziavimo
greicio pasirinkimui vertinimg modeliuojant eisma, The Baltic Journal of Road and Bridge Engineering 11(2): 144-152.
Santrauka. Automobilio vaziavimo greitis — vienas pagrindiniy parametry, apibudinanciy vairuotojo elgesj ir
turinciy didziule jtaka eismo saugumui. Savo ruoztu greitis priklauso nuo keleto veiksniy, tarp kuriy vibracija auto-
mobilio viduje atlieka didelj vaidmenj. Dauguma $iuolaikiniy grei¢io mazinimo priemoniy grindziamos vertikalios
vibracijos lygiu, kurj jaucia vairuotojas, ir dinamine saveika tarp automobilio bei kelio nelygumo. Kita vertus, pasta-
rasis turi buti atidziai stebimas ir kontroliuojamas, nes tai pagrindinis dangy valdymo sistemos parametras, turintis
jtakos vaziavimo komfortui, dangy pazaidy atsiradimui ir transporto priemoniy eksploatacinéms islaidoms. Todél
reikalinga atlikti abipusio suderinamumo analiz¢ tarp eismo saugumo reikalavimy ir keliy priezitros, atsizvelgiant
kelio nelygumo lygj. Turint tai omenyje, eksperimentiniai tyrimai, kuriy tikslas - jvertinti kelio nelygumo potenciala
vaziavimo grei¢io mazinimui tam tikroje kontroliuojamoje aplinkoje, gali suteikti pridétine verte sprendziant §j
klausimg. Siame straipsnyje pristatyta nauja tyrimo metodologija, naudojant dinaminj eismo modeliavimo jrenginj,
jrengta Neapolio bandymy laboratorijoje. Naudojant §j jrenginj nustatyta priklausomybé tarp vaziavimo greicio pa-
sirinkimo ir kelio nelygumo lygio, kelio trasos ir aplinkos bei automobilio charakteristiky. Preliminaris tyrimo rezul-
tatai yra daug zadantys, nes atitinka mokslinéje literatiiroje paskelbtus duomenis.
Reik$miniai Zodziai: vaziavimo greic¢io pasirinkimas, eismo modeliavimo jrenginys, kelio nelygumas.

Vladislovas Ceslovas Aksamitauskas, Vilma Kriauciunaité-Neklejonoviené, Donatas Rekus, Biruté Ruzgiené,
Virgaudas Puodziukas, Arminas Stanionis. 2016. Lazerinio skenavimo sistemy pranasumai atliekant topografinius
matavimus keliy inZinerijoje, The Baltic Journal of Road and Bridge Engineering 11(2): 153-159.
Santrauka. Sio darbo tikslas - jvertinti lazerinio skenavimo sistemy pranasumus atliekant topografinius tyrimus.
Darbe analizuojami ir vertinami klasikinio tacheometrinio ir mobiliojo lazerinio skenavimo metodai. Atlikty tyrimy
rezultatai lyginti tarpusavyje, pateiktos jy technologinés ypatybés, tikslumas, topografinés nuotraukos sudarymo pro-
ceso vertinimas, galimybés ir efektyvumas. Darbe pateikti konkretiis kelio ir gatvés (daliy) topografinio tyrinéjimo
projektai, kuriuose atlikta zemés pavirsiaus, keliy sudétiniy daliy ir aplinkiniy objekty analizé, kuri parodo tiriamy
metody pajéguma ir galutinj tikslumg naudojant tam tikra kiekj kontroliniy tasky. Gauti tyrimo rezultatai parodé,
kad pagrindiniai $iy metody skirtumai, sudarant topografing nuotrauka miesto ir kaimo teritorijoje, yra matavimo ir
duomeny apdorojimo greiciai, rezultaty detalumas ir skirtingos pritaikymo galimybés.
Reiksminiai ZodzZiai: mobilusis lazerinis skenavimas, keliy ir gatviy kartografavimas, elektroniniai tacheome-
trai, topografiniai matavimai.

Piotr Radziszewski, Joanicjusz Nazarko, Tatjana Vilutiene, Katarzyna Debkowska, Joanna Ejdys, Alicja Gudanowska,
Katarzyna Halicka, Jarostaw Kilon, Anna Kononiuk, Karol J. Kowalski, Jan B. Krol, Lukasz Nazarko, Michal Sarnowski.
2016. Keliy dangy technologijy tobulinimo tendencijos aplinkosaugos kontekste, The Baltic Journal of Road and Bridge
Engineering 11(2): 160-168.

Santrauka. Moderniy ir patvariy keliy dangy statybai butinos aukstos kokybés medziagos ir tinkamos tech-
nologijos, kurias taikant atsizvelgiama j tvarumo problemas, susijusias su aplinkos apsauga, poveikio klimato kaitai ir
keliy statybos poveikio pavirsinio ir poZzeminio vandens kokybei, dirvozemiui, orui, laukinei gamtai, gamtovaizdziui,
vibracijai ir triuk§mui mazinimu. Sio straipsnio tikslas - nustatyti keliy statybos medZiagy ir technologijy galimas
tobulinimo kryptis mazdaug trisdesimties mety perspektyvoje. Siam tikslui pasiekti buvo atliktas Delfi tyrimas, kuri-
ame dalyvavo 150 eksperty. Gauta i$vada, kad pagrindine vietg atliekant tyrimus ir toliau uzims riSamyjy medziagy
su geresniu viskoelastiniu diapazonu ir jy modifikacijy paie$kos tyrimai. Taip pat laukiama jvairesniy keliy dangos
buklés stebéjimo technologijy, uztikrinanciy nuolatinj kelio biklés stebéjima. Daugés iSmaniyjy keliy su jutikliais,
integruotais j kelio dangy tinkla, o plintancios nanomedziagy technologijos pagerins kelio dangos konstrukcijos
patvarumg ir patikimumg.

Reik$miniai Zodziai: plétra, aplinka, medziagos, danga, kelias, tvarumas, technologija.



Id

Vaclav Beran, Daniel Macek, Dana Méstanova. 2016. Tilto gyvavimo ciklo i§laidos - pirmieji Zingsniai holistinio
vertinimo link, The Baltic Journal of Road and Bridge Engineering 11(2): 169-178.

Santrauka. Tiltai kuria transporto infrastruktiirg ir daugelj mety liudija $ios infrastruktiiros techninj sprendima,
patikimuma, ilgalaikiSkuma, priziGrimumg ir iSorine rizikg (sukelta gamtos ar zmogaus). Netinkamas tilto projek-
tas reiSkia dideles investicijy islaidas, Zema kokybe, prieziaros islaidy augimg. Dazniausiai pagrindiné netinkamo
projekto priezastis yra jvardijama — didelés investicijy islaidos. Investicijy istekliai yra visuomet riboti. Taciau toks
metodas, kuris leisty jvertinti ir palyginti islaidy efektyvuma praktikoje, $iandien néra dominuojantis kaip arbitrazas
skirtingoms strategijoms ar garantija, padedanti i§vengti kritiniy ekonominiy ar funkciniy situacijy. Siame straipsnyje
aprasyta metodologija, leidZianti jvertinti kelis tilto projekty variantus ne tik investicijy i$laidy pozitriu, bet ir nus-
tatyti basimus prieziiros darby ir remonto islaidas per visg tilto gyvavimo cikla. Si metodologija, pagrista gyvavi-
mo ciklo iSlaidomis bei i$laidy ir naudos analize, yra efektyvi priemoné priimant galutinj sprendima ir pasirenkant
priimtiniausig projekto variantg. Atlikta dviejy tilty magistraliniuose keliuose holistiné gyvavimo ciklo i$laidy ir nau-

dos analizé. Turimas finansavimas turi didele jtaka pasirinktam techniniam sprendimui.

Reik$miniai Zodziai: tiltas, remonto ciklai, gyvavimo ciklo i$laidos, prieziara, rekonstrukcija, transporto stat-

inys, tilto tipas.
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Marek Iwanski, Grzegorz Mazurek. 2016. No Skembu mastikas asfalta ar dzésto kalku piedevu atgiita bitumena
saistvielas reologiskas ipasibas, The Baltic Journal of Road and Bridge Engineering 11(2): 93-101.

Kopsavilkums. Cela segas slanu kalposanas laiks ir atkarigs no bitumena tipa un slodzes ietekmeé izraisitajam
izmainam ta struktara. 1999.gada Kielcé (Polija), modernizéjot un parbtvéjot celu infrastruktiiru, pilsétas galvenajas
ielas ieklaja skembu mastikas asfalta dilumkartu ar dzéstajiem kalkiem. Skembu mastikas asfalta bija 6.2% D70 bitu-
mena ($obrid 50/70) un 4% SBS polimeéra, kura tirdzniecibas nosaukums ir Kraton 1101 CM. Dzéstos kalkus $kembu
mastikas asfaltam pievienoja 30% apjoma no kopéjas pildvielu masas. Seguma stavoklis péc 12 gadu kalposanas bija
loti labs. 2011. gada no skembu mastikas asfalta panéma paraugus un testéja tos. Testé$anu veica $kembu mastikas
asfalta dilumkartas paraugiem, kas tika nemti no risam un no teritorijas starp tam un kuriem par sakeri uzlabojosam
piedevam izmantoti taukainie amini un dzéstais kalkis. Noskaidrots, ka dzésta kalka piedevai ir pozitiva ietekme uz
atgata bitumena reologiskajam Ipasibam nodrosinot idens- un salizturibu.

Atslegvardi: saistvielas reologiskie parametri, dzéstie kalki, atgtitais bitumens, SBS polimérs, skembu mastikas
asfalta segums.

Shiling Pei, Yongle Li, Yulong Bao, Xin Li, Shizhong Qiang. 2016. Vilciena ierosinatu vibraciju ietekmes uz dzelzcela
van$u tiltu nogurumu noveértéjums, The Baltic Journal of Road and Bridge Engineering 11(2): 102-110.
Kopsavilkums. Smago vilcienu satiksmes cikliskas iedarbiba uz dzelzcela térauda kopnu tiltiem izraisa nogu-
rumu térauda, it pasi metinajuma Suves, kas var ietekmeét tilta veiktspéju. Spriegumu veido$anas véstures precizs
novértéjums metinajuma Suvju kritiskajos $kélumos no satiksmes slodzes ir svarigs faktors kopéjam noguruma
novértéjumam. Tradicionali transportlidzeklu slodzes tiek uzskatitas par kustigas statiskam slodzém nenemot véra to
dinamisko efektu. Saja pétijuma tiek piedavatas skaitliskas metodes, kas ietvertu vilciena-tilta dinamiskas kopdarbibu
uz mezglu noguruma bojajumu attistibu. Piedavata pieeja ir divlimenu modelésanas shéma, kas kombiné dinamisko
analizi kopéjai vilciens-tilts sistémai un detalizétu spriegumu analizi metinatajam savienojumam. Dazadu vilciena
slodzu konfiguracijam tika veikta jatiguma analize. Tika noteikts, ka dinamiskas vibracijas negativi ietekmé nogu-
ruma izturibu. Pétitajas vietas aprékinatie kopéjie bojajumi bija lielaki, ka tie, kas noteikti nemot véra tikai statiskas
kustigas slodzes metodi.
Atslegvardi: dinamiskais efekts, dinamiska mijiedarbiba, bijajumi noguruma rezultata, dzelzcela térauda tilts,
vilcien-tilta kopéjas vibracijas, metinajuma $uve.

Mustafa Akgul, Murat Demir, Tolga Ozturk, Hakan Topatan, Y. Emre Budak. 2016. Rekreacijas mérkiem paredzéto
transportlidzeklu manevrétspéjas datorizeta izpéte uz meza celiem, The Baltic Journal of Road and Bridge Engineering
11(2): 111-119.

Kopsavilkums. MeZa celu projektésana ir laikietilpigs un komplicéts process, jo jarealizé videi draudzigs
biivniecibas process un jaapsver ekonomiskas izmaksas. So izmaksu pieaugums rodas izvirzot prasibas
transportlidzeklu manevrétspéjai. Dota pétijjuma galvenais mérkis ir analizét rekreacijas mérkiem izmantojamo
transportlidzeklu manevrétspéju uz meza celiem, kuru primarais uzdevums ir nodrosinat meza izstrades transportu,
un analizét meza celu geometriskos raksturlielumus datorvidé. Gan dinamisko horizontalas gan dinamisko vertikalas
parvieto$anas analizi var veikt ar Autopath parvieto$anas analizes modula Plateia 2013 programmu. Datorizéta
horizontalas parvieto§anas analize, kuru izmanto lai parbauditu dazadu transportlidzeklu izmantoS$anas iespéjas
uz eksistéjosajiem celiem, izradas ir efektiva metode lémumu pienéméju darba apsverot lémumus par lietojamo
transportlidzeklu geometriskajiem standartiem. Grafiska atskaite ir parvieto$anas analizes nakos$ais dokuments, kas
vizuali ataino transportlidzekla manevrétspéju. Sini konteksta uz meZa cela ar 4 m platu brauktuvi tika analizéta
midibusa, autobusa un automobila manevrétspé&ja. Izpétes rezultata noskaidrots, ka datorizéta parvietosanas analize
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ir izdeviga mezZa celu parplano$anas metode, kuru izmanto lémumu pienemsanas gaita. Nobeiguma secinats, ka,
izmantojot parvieto$anas analizes metodi meZa ce]u planosanas un projektésanas gaita, uzlabosies transportlidzeklu
vaditaju drosiba ka ari pieaugs projekta izmaksas.

Atslégvardi: parvieto$anas analize, meZa celi, Plateia 2013 programma, rekreacijas mérkiem paredzétie
transportlidzekli, transportlidzeklu lietojuma veids.

Aleksandr K. Arnautov, Vladimir Kulakov, Janis Andersons, Viktor Gribniak, Algirdas Juozapaitis. 2016. Slanpaina
oglekla plastikata (CRFP) spriegotas lentas divslanu parklajuma adatu savienojuma stinguma un stipribas izpéte,
The Baltic Journal of Road and Bridge Engineering 11(2): 120-126.

Kopsavilkums. Ar oglekla $kiedram stiegrots polimeérs (oglekla polimérs) ir viegls, inovativs kompozitmaterials
ar augstu stipribu un izcilu izturibu pret koroziju un nogurumu. Pédéjos gadu desmitos ar $kiedram stiegroti poliméri
ir izplatijusies no kosmosa nozares uz tadam nozarém ka autoripnieciba un buavnieciba. Potencials, viena virziena
stiegrotu oglekla poliméru izmanto$anai térauda aizstasanai, ir loti augsts. Nesen Vacija ir uzbtvéts pirmais oglekla
poliméra spriegotas lentas tilts. Planas neslanainas oglekla poliméra lentas tika izmantotas, ka tilta nesosas kon-
strukcijas. Salidzinajuma ar slanainiem komponentiem, pielietotie kabeli tiek raksturoti ar vienmeérigaku spriegumu
sadalijum, ko panak ar samazinatu konstruktivo integritati. Saja raksta ir apliikota alternativa slanainu oglekla poliméru
savieno$anas tehnologija ar nodomu palielinat konstruktivo viengabalainibu un razojuma dro$umu. Eksperimentali
ir pétitas divslanu savienojuma parklajuma Suves stiepes ipasibas. Ir apskatiti tris Suves tipi. Salidzinasanai tika iz-
mantota liméta $uve. Parklasanas regiona mehaniski sastiprinata suve tika veidota izmantojot 9, 25 vai 36 térauda
adatas ar diametru 1 mm. Piedavataja hibridaja suvé papildus térauda adatam tika izmantota lime, kas palielinaja
savienojuma nestspéju par apméram 230%. Nemot véra limes trauslumu paplasinats hibridas uves sabrukuma pro-
cess ir atbildigs par uzlabojumu.

Atslegvardi: ar oglekla skiedram stiegrots polimérs (CFRP), slanains, divslanu savienojums, spriegota lenta,
testu dati.

Biljana Maljkovi¢, Drazen Cvitani¢. 2016. Divjoslu valsts autocelu plana liknu projektésanas seciguma novértéjums
izmantojot transportlidzeklu trajektoriju radiusu un atrumu, The Baltic Journal of Road and Bridge Engineering
11(2): 127-135.

Kopsavilkums. 24 km gara divjoslu valsts autocela posma ar nolaku izpétit transportlidzeklu vaditaju izturé$anos
veica eksperimentalu izpéti. Pétljuma bija iesaistiti 20 vaditaji ar saviem vieglajiem automobiliem, kas bija aprikoti
ar GPS iekartam. Ievértéjot plana radiusa un atruma ietekmi uz $kérsvirziena sakeres koeficientu un novértgjot
projektéto plana liknu secigumu, noteica drosibas robezstavoklus. Izpétes gaita noskaidrots, ka transportlidzeklu tra-
jektoriju radiusi, lielakoties, bija mazaki par plana liknu radiusiem, vidéji par 12%. Regresijas analizes dati paradija,
ka procentualo atskiribu starp transportlidzeklu trajektoriju un plana liknu radiusiem neietekmé atrums, atruma
diferencialis, liknes geometriskie raksturlielumi un apkartnes elementi. Tika analizéti divi drosibas robezstavokli.
Vienu raksturo atskiriba starp maksimalo pielaujamo Skérsvirziena sakeres koeficientu (nosaka izmantojot aprékina
atrumu) un nepiecieSamo $kérsvirziena sakeres koeficientu, otru raksturo atskiriba starp nodrosinato (nosaka iz-
mantojot brauks$anas atrumu) un nepiecieSamo $kérsvirziena sakeres koeficientu. Visparéja gadijuma nepiecieSamas
sakeres vértibas parsniedza nodrosinatas liknés ar plana radiusiem mazakiem par 150 m, turpretim “slikti” apstakli
(saskana ar Lamma secibas limeniem) tika fikséti likném ar plana radiusiem mazakiem par aptuveni 220 m. Abas
minétas radiusu vértibas ir tuvu kritiskajam plana liknu radiusam, sakot ar kuru vairakas negadijumu izpétes studijas
fiksétas augstakas negadijumu koeficienta vértibas. Balstoties uz izpétes gaita iegttajiem rezultatiem, rekomendé
satiksmes drogibas robezstavoklu noteiksanai izmantot par 12% mazakus plana liknu radiusus un divjoslu valsts
autoceliem arpus apdzivotam vietam, izvairities no plana likném ar radiusu mazaku par 200 m.

Atslégvardi: kritiskais transportlidzeklu trajektorijas radiuss, nepiecieSamais $kérsvirziena sakere koeficients,
projekta secigums, globala pozicionésanas sistéma (GPS), plana likne, brauks$anas atrums.

Audrius Vaitkus, Mantvydas Strumskys, Vilma Jasitiniené, Laura Jateikiené, Tadas Andriejauskas, Dovydas Skrodenis.
2016. Inteligento transporta sistému ietekme uz satiksmes drosibu, The Baltic Journal of Road and Bridge Engineering
11(2): 136-143.
Kopsavilkums. Viena no lielakajam nepartraukti pieaugosa transporta sektora problémam ir satiksmes drosiba.
Tas uzlabogana par efektivam uzskata inovativas tehnologijas. Lai nodroginatu efektivu un koordinétu inteligento
transporta sistému attistibu, batiski ir zinat to individualo veiktspéju un ietekmi uz satiksmes dro$ibu. Raksta sniegts
inteligento transporta sistému ietekmes efektu apkopojums uz satiksmes dro$ibu. Pétijjuma mérkis ir noskaidrot
tas inteligentas transporta sistémas un to lietojumu, kas atstaj vislielako pozitivo efektu uz satiksmes drosibu. Lai
sasniegtu minéto merki, tika veikta iepriek$éjo pétljumu metaanalize un ekspertu interviju analize. Pétijjuma apt-
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vertas sekojosas trispadsmit transportlidzekla vaditaju vadibas un kontroles sistémas péc negadijumos boja gajuso
samazinasanas potenciala: vidéja atruma sistéma, stacionaras atruma mérisanas kameras, ,,Alcolock® - lietotne, kas
atpazist dzérusus vaditajus, ,,e-zvana“ sistéma, atruma ierobezojuma zime ar mainigu saturu, kameras, kas fiksé celu
mezgla skérsoSanu pie sarkanas gaismas, aizliegtos manevrus fikséjosas kameras, transportlidzekla identifikacijas
sistéma, mainamas informacijas plakati, LED cela kniedes, cela satiksmes negadijumu fiksésanas sistémas, braucosu
transportlidzeklu svér§anas sistémas un drosibas jostu kontroles sistémas.

Atslégvardi: inteligentas transporta sistémas (ITS), celu satiksmes negadijumi, boja gajusie, analitiska hierarhiju
procesa metode (AHP).

Mariano Pernetti, Mauro D’Apuzzo, Francesco Galante. 2016. Jauna cela segas lidzenuma ietekmes uz transportlidzekla
vaditaja izturésanos izpétes metode ar brauksanas trenaZieri, The Baltic Journal of Road and Bridge Engineering 11(2):
144-152.

Kopsavilkums. Transportlidzekla atrums ir viens no galvenajiem parametriem, kas raksturo vaditaja izturé$anos
un ir arkartigi svarigs, jo ietekmé satiksmes drogibas limeni. Atrumu ietekmé virkne faktoru, starp kuriem nozimiga
ir vibracija transportlidzekla ieksiené. Lielaka dala musu dienas lietoto atrumu samazino$o satiksmes mierinasanas
pasakumu izmanto vaditaju sajusto vertikalo vibraciju limeni, kas veidojas transportlidzekla un cela nelidzenumu
dinamiskas mijiedarbibas rezultata. No otras puses raugoties, §is vibracijas uzmanigi jamonitoré, ta ka tas ir galve-
nais cela segas vadibas sistémas parametrs, jo ietekmé brauksanas komfortu, segas bojajumus un transportlidzekla
ekspluatacijas izmaksas. Lidz ar to nepiecieSams analizét kompromisu starp drosibas prasibam un ar cela lidzenumu
saistitajam uzturésanas izmaksam. Sini sakariba eksperimentalie pétijumi, kuru mérkis ir noveértét cela lidzenuma
ietekmes potencialu uz vaditaja izvéléta atruma samazinajumu kontroléta vidé, var dot pievienoto vértibu minétaja
darbibas joma. Dotaja raksta prezentéta jauna izpétes metodologija, kas izmanto TEST laboratorijas Neapolé
brauksanas trenazieri un kas lauj izpétit sakaribas starp vaditaja izvéléto brauks$anas atrumu no vienas puses un
cela lidzenumu, cela trasi un vidi, transportlidzekla raksturlielumiem un citiem parametriem no otras puses. Péc
sakotnéjas kalibrésanas fazes iegtitie pirmie rezultati izskatas pietiekami daudzsolosi, jo sakrit ar zinatniskaja literattira
publicétajiem datiem.

Atslegvardi: transportlidzekla vaditaja atruma izvéle, brauksanas trenazieris, cela lidzenums.

Vladislovas Ceslovas Aksamitauskas, Vilma Kriau¢iiinaité-Neklejonoviené, Donatas Rekus, Biruté Ruzgiené,
Virgaudas Puodziukas, Arminas Stanionis. 2016. Lazera skanésanas sistému prieksrocibas veicot topografiskos
uzmeérijumos autocelu projektésanas vajadzibam, The Baltic Journal of Road and Bridge Engineering 11(2): 153-159.
Kopsavilkums. Raksta mérkis ir novértét lazera skanésanas sistémas prieksrocibas topografiskaja uzmeérisana.
Raksta prezentéta divu metozu — klasiskas totalo staciju un mobilas lazera skané$anas - analize un novertéjums.
Salidzinati izmekléjumu rezultati, prezentéti izmekléjumu tehnologiskie raksturlielumi un precizitate, ka ari
topografisko attélu veido$anas procediira, novértétas iespéjas un efektivitate. Analizé izmantoti realu celu un ielu
topografisko uzmérijumu projekti, kuros pétiti zemes virsma, cela un apkartnes komponenti. Analizes rezultata iegiita
informacija par izmeklé$anas metozu izmantojamibu, potencialu un sasniedzamo precizitati atkariba no noteikta
kontrolpunktu skaita. Iegatie rezultati norada, ka galvenas metozu at$kiribas - mérijumu un datu apstrades atrums,
rezultatu detalizacijas pakape un dazadas metozu lietos$anas iespéjas novértéjamas kompiléjot apdzivoto vietu un
lauku teritoriju topografiskos attélus.
Atslégvardi: mobila lazera skanésana, celu un ielu kartes, totala stacija, topografiska uzmerisana.

Piotr Radziszewski, Joanicjusz Nazarko, Tatjana Vilutiene, Katarzyna Debkowska, Joanna Ejdys, Alicja Gudanowska,
Katarzyna Halicka, Jarostaw Kilon, Anna Kononiuk, Karol J. Kowalski, Jan B. Krdl, Lukasz Nazarko, Michal Sarnowski.
2016. Cela segu buvniecibas tehnologiju nakotnes attistibas virzieni vides aizsardzibas prasibu konteksta, The Baltic
Journal of Road and Bridge Engineering 11(2): 160-168.

Kopsavilkums. Modernu un izturigu asfaltbetona un cementbetona segu biivniecibai nepiecieSami augstas
kvalitates materiali un piemeérotas tehnologijas, kas balstitas uz ilgtspéjigas attistibas principiem, kas ievérté vides
aizsardzibas, celu bavniecibas ietekmju kompensaciju prasibas attieciba uz virszemes un gruntsdeniem, grunti, gaisu,
savvalas dzivniekiem, ainavu, vibracijam un troksni. Dota raksta mérkis ir identificét iespé&jamos celu materialu un
bavniecibas tehnologiju attistibas virzienus tuvakajiem 30 gadiem. Ar noliku sasniegt So mérki, nacionala méroga veica
Delphi izpéti, kura uzaicinaja piedalities 150 ekspertus. Pétjjuma noskaidrots, ka saistvielam, bieZi vien ar specifiskam
modifikacijam, ar uzlabotam viskoelastigam ipasibam ari turpmak buis vadosa loma. Turklat lielakos apjomos izman-
tos tehnologijas, kas lauj nepartraukti monitorét cela segas stavokli. Sensoru iestrade segas konstrukcija novedis pie
»smalko* celu bivniecibas kamér nanomaterialu tehnologiju izplatiba uzlabos celu segas izturibu un ilglaicibu.

Atslégvardi: attistiba, vide, materiali, sega, cels, ilgtspéjiba, tehnologija.



Ird

Vaclav Beran, Daniel Macek, Dana Méstanova. 2016. Tiltu kalposanas cikla izmaksa - pirmais solis holistiskai
pieejai, The Baltic Journal of Road and Bridge Engineering 11(2): 169-178.

Kopsavilkums. Tilti veido transporta infrastruktiru un ir ilglaicigs pieradjjums projekta ekonomiskumam,
dro$umam, ilgizturibai, lietojamibai un aréjiem riskiem (dabas un cilvéka raditiem). Nepilnibas tiltu projekta noved
pie augstam investiciju izmaksam, zemas kvalitates, atjauno$anas un uzturé$anas izmaksam, pasakumiem bojajumu
samazinasanai. Ka galvenais iemesls parasti ir noradits augstas investiciju izmaksas. Investicijas lidzeklu resurss parasti
ir ierobezots. Tomér musdienas, lai novértétu dazadas stratégijas un garantijas, izvairitos no kritiskam ekonomiskam
vai funkcionalam situacijam, praktiskaja projektésana izmaksu efektivitates novértéjums un salidzinajums parsvara
gadijumu netiek izmantots. Saja raksta ir ilustréta metode tilta projekta izmainu noveértésanai, balstoties uz kalposanas
ciklu izmaksu un izmaksu-ieguvumu analizi. Piedavata pieeja integré izmaksu modeli, ieguvumu analizi un ekonomisko
izdevigumu. Uzsvars ir likts uz veiktspéju visa kalposanas laika, tas samazina ieguldijumu riskus un atbalsta ilgtspéjigu
infrastruktaru. Holistiskas pieejas pielietojums kalposanas ciklu izmaksu un izmaksu-ieguvumu analizei ir paradita ar
divu autocelu tiltu piemeériem. Iespéjamajam finanséjumam ir liela ietekme uz tehniska projekta risinajumiem.

Atslegvardi: tilts, remonta cikls, kalpo$anas ciklu izmaksu, uzturésana, rekonstrukcija, transporta bive, tilta tips.
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Marek Iwanski, Grzegorz Mazurek. 2016. Kustutatud lubjaga SMA kattest ekstraheeritud bituumensideaine
reoloogilised omadused, The Baltic Journal of Road and Bridge Engineering 11(2): 93-101.

Kokkuvote. Kattekihtide vastupidavus soltub bituumeni tiiiibist ja selle struktuursete omaduste muutumisest
tooea jooksul. 1999. aastal paigaldati ithele Kielce (Poola) linna tanavale selle {imberehituse ja moderniseerimise kaigus
kustutatud lubjaga killustikmastiksasfaldist (SMA) kulumiskiht. SMA sisaldas 6.2% bituumenit D70 (praegu 50/70) ja
4% SBS poliimeeri kaubamargiga Kraton 1101 CM. Kustutatud lupja doseeriti SMA segusse asendamaks 30% filleri
massist. Katte pinna seisukord peale 12 aastat ekspluatatsioonis oli vaga hea. 2011. aastal SMA-st ekstraheeriti bituu-
meni proovid ja katsetati. Katsed teostati proovidega, mis sisaldasid rasvamiine ja kustutatud lupja nagu nakkeparanda-
jaid ja mis voeti SMA segust kulumiskihist soidujéljest ja sellega piirnevalt alalt. Leiti, et kustutatud lubja lisandil oli
positiivne méju ekstraheeritud bituumeni reoloogilistele omadustele, suurendades vee- ja killmakindlust.

Votmesonad: sideaine reoloogiline parameeter, kustutatud lubi, ekstraheeritud bituumen, poliimeer SBS, kil-
lustikmastiksasfalt kate.

Shiling Pei, Yongle Li, Yulong Bao, Xin Li, Shizhong Qiang. 2016. Rongi tekitatud vibratsiooni méju raudtee
rippsilla visimise hindamisel, The Baltic Journal of Road and Bridge Engineering 11(2): 102-110.

Kokkuvote. Korduva raske rongiliikluse tottu tekib raudtee terastross rippsildadel palju védsimisega seotud
probleeme, eriti keevisliidestes. Keevise liidese vdasimuse projekteerimisel on oluline nende liideste kriitilistes punk-
tides dige pingeolukorra prognoos liikluskoormuse all. Traditsionaalselt késitletakse liikluskoormust staatilise liiku-
va jouna, arvestamata selle diinaamilist moéju. Kéesolevas uuringus esitatakse arvutusmeetod, mis voimaldab arvesse
votta ka diinaamilise reaktsiooni rongi-silla paaris stisteemis s6lme vasimiskahjustusele. Esitatud ldhenemine rak-
endab kahetasandilist modelleerimissiisteemi, mis kombineerib kogu silla-rongi siisteemi diinaamilise analiiiisi ja
liidese detailse pingeanaliiiisi. Keevisliidese kriitilises punktis tekkiva kumulatiivse vasimiskahjustuse méaaramiseks
kasutati Miner 'i seadusparasust. Erinevatele rongi koormusolukordadele teostati tundlikkusanaliiiis. Tehti kindlaks,
et diitnaamiline vibratsioon méjub negatiivselt vasimistodeale. Arvutatud kumulatiivne kahjustus uuritud kohtades
on suurem, vorreldes sellega, kui arvestades ainult staatilise liikuva koormusega.

Votmesonad: diinaamiline méju, diinaamiline koosmdju, vasimiskahjustus, raudtee terassild, rong-sild paaris-
vibratsioon, keevisliides.

Mustafa Akgul, Murat Demir, Tolga Ozturk, Hakan Topatan, Y. Emre Budak. 2016. Vabaajaséidukite
mandoverdamisvoime uuring metsateedel kasutades arvutipohist sdiduanaliiiisi, The Baltic Journal of Road
and Bridge Engineering 11(2): 111-119.

Kokkuvéte. Metsateede planeerimine on aegandudev ja keeruline protsess, kuna see néuab keskkonnasobra-
likku teedeehitust ja kulutuste 6konoomsuse jalgimist. Need kulud suurenevad soltuvalt sdiduki mootmetest tingi-
tud mandoverdamisnduetest. Kdesoleva uuringu peamiseks eesmérgiks oli analiiiisida vabaajaséidukite mandéver-
damisvoimet metsateedel. Nii diinaamilise horisontaalse kui ka vertikaalse sdiduanaliiiisi saab teha Autopath
s6iduanaliiiisi tarkvara mooduliga Plateia 2013. Arvutipohine horisontaalse sdidu analiiiis, mida kasutatakse erine-
vate teede kasutamisvéimaluse hindamiseks erinevate séidukiliikide poolt, on otsusetegijale efektiivseks meetodiks
soidukite geomeetriliste mootmetega arvestamisel otsustusprotsessis. Sdiduanaliiiisi teiseks viljundiks on graafiline
aruanne, mis esitab sdiduki mandoverdamisvoimaluse visuaalselt. Selles kontekstis analiiiisiti sdiduauto, minibussi
ja bussi manooverdamisvoimet 4 m laiusel metsateel. Uuringu tulemusel leiti, et arvutipohine séiduanaliiiis on met-
sateede uuesti planeerimise otsustusprotsessis kasulik vahend. Leiti, et metsateede planeerimise ja projekteerimise
kaigus sdiduanaliiiisi kasutamine tostab sdidukijuhi ohutust, aga ka projekti maksumust.

Votmesonad: sdiduanaliiils, metsatee, Plateia 2013 tarkvara, vabaajasoiduk, sdiduki kasutustiitip.

Copyright © 2016 Vilnius Gediminas Technical University (VGTU) Press Technika

http://www.bjrbe.vgtu.lt



aIb

Aleksandr K. Arnautov, Vladimir Kulakov, Janis Andersons, Viktor Gribniak, Algirdas Juozapaitis. 2016. Uhe
iilekattega z-tihvtiga liidese eksperimentaalne jdikuse ja tugevuse uuring siisinikkiuga armeeritud poliimeeriga
lamineeritud pingetrossis, The Baltic Journal of Road and Bridge Engineering 11(2): 120-126.

Kokkuvoéte. Siisinikukiuga armeeritud poliimeer (siisinikpoliimeer) on kaasaegne, kerge, suure tugevusega ja
korrosioonikindel komposiitmaterjal. Viimastel aastakiimnetel on kiudarmeeritud poliimeeride kasutamine levinud
kosmosest teistesse todstusharudesse, nagu autotddstus ja tsiviilehitus. Uhesuunalised siisinikpoliimeerid omavad
suurt potentsiaali terase asendamiseks tombeelementides. Hiljuti ehitati esimene siisinikpoliimeer pingetross sild
Saksamaal. Mitte lamineeritud siisinikpoliimeeri 6hukesi ribasid kasutati selle silla koormustkandvate elementidena.
Vorreldes lamineeritud elementidega iseloomustab kasutatud kaableid, tdnu vdhenenud struktuursele ebaiihtlusele,
tihtlasem deformatsioonide jaotus. Kdesolevas artiklis kasitletakse siisinikpoliimeersete laminaatide alternatiivseid
tthendustehnoloogiaid, eesmargiga suurendada toodangu struktuurset tihtsust ja kindlust. Eksperimentaalselt uuriti
ithe tlekattega liideste tombekaitumist. Vordlusena kasutati liimitud liidest. Mehhaaniliselt kinnitatud liidese l-
ekatte osa teostati, kasutades 9, 25 v6i 36 1mm diameetriga terasndela (z-tihvt). Hiibriidliidestes kasutati tdiendavalt
tthendamiseks liimi, mis tostis vordlusliidese koormuskandevoimet kuni 230%. Arvestades liimi habrast murdepin-
da, aitab pikendatud progresseeruv purunemisprotsess hiibriidliidestes olukorda parandada.

Votmesonad: siisinikkiuga armeeritud poliimeer (CFRP), laminaat, tihe iilekattega liides, pingetross, katseandmed.

Biljana Maljkovi¢, Drazen Cvitani¢. 2016. Horisontaalkéverike projekteerimistaseme hindamine kaherealistel
riigimaanteedel lihtudes sdiduki trajektoori raadiusest ja kiirusest, The Baltic Journal of Road and Bridge
Engineering 11(2): 127-135.

Kokkuvate. Juhi kiditumisandmete kogumiseks teostati eksperimentaalne uuring 24 km pikkusel kaherealisel ri-
igimaanteel. Uuringusse oli kaasatud 20 oma sdidukiga soitvat autojuhti, mis olid varustatud GPS seadmega. Arvesta-
des horisontaalkoveriku raadiuse ja kiiruse moju kiillgh6orde ndudele, hinnati horisontaalkdveriku projekteeritud vas-
tavust méadrates ohutuse piirid. Analiilis nditas, et soiduki séidutrajektoori raadisused olid keskmiselt 12% vaiksemad,
kui horisontaalkéveriku raadiused. Regressioonanaliiiis nitas, et sdiduki trajektoori raadiuse ja koveriku raadiuse
erinevus ei soltunud kiirusest, kiiruse diferentsiaalist ja koveriku geomeetrilistest parameetritest ning imbruskonna
elementidest. Analiiiisiti kahte erinevat ohutuse piiri. Uks on erinevus maksimaalse lubatava kiilghdorde (pohineb
projektkiirusel) ja kiilghorde néude vahel ning teine on erinevus kiilghoérde varu (pohineb tegelikul sdidukiirusel)
ja kiilghoorde ndude vahel. Tavaliselt noude iiletasid kiilghoorde varu tegureid koverikel raadiusega alla 150 m, ,,halb*
olukord (vastavalt Lammi terviklikkuse tasanditele) ilmnes koverikel raadiusega alla umbes 220 m. Mélemad véir-
tused on véga lahedal kriitilisele raadiusele, alla mida oli tdheldatav suurem onnetuste tase tuginedes mitmetele 6n-
netuste uuringutele. Uuringu tulemusena soovitatakse ohutuse piiri hindamiseks kasutada 12% vaiksemat koveriku
raadiust ning, et raadiuseid all 200 m tuleks kahe sdidureaga riigimaanteedel véljaspool asustatud alasid valtida.

Votmesonad: kriitiline sdiduki trajektoori raadius, ndutud kiilgh6oérde tegur, projekteerimistase, GPS, horison-
taalkoverik, séidukiirus.

Audrius Vaitkus, Mantvydas Strumskys, Vilma Jasitiniené, Laura Jateikiené, Tadas Andriejauskas, Dovydas
Skrodenis. 2016. Intelligentsete transpordisiisteemide mdju liiklusohutusele, The Baltic Journal of Road and Bridge
Engineering 11(2): 136-143.

Kokkuvéte. Uks jitkuvalt kasvava transpordisektori suuremaid probleeme on liiklusohutus. Efektiivne vahend
sellega tegelemiseks on innovaatilised tehnoloogiad. Intelligentsete transpordisiisteemide efektiivse ja koordineeri-
tud arendamise tagamiseks on oluline teada selle iiksikute osade toimivust ja moju liiklusohutusele. Artiklis antakse
kokkuvoéte intelligentsete transpordisiisteemide mojust liiklusohutusele. Uuringu eesmirgiks on esile tosta intelli-
gentseid transpordisiisteeme ja nende rakendusi, millel on kéige suurem positiivne méju liiklusohutusele. Selle ee-
smérgi saavutamiseks teostati varasemate uuringute analiiiis ja ekspertide kiisitluste analiitis. Uurin sisaldab jargne-
vat kolmeteist juhi toetus- ja kontrollisiisteemi vastavalt nende potentsiaalile vahendada surmajuhtumitega 6nnetuste
arvu: keskmise kiiruse siisteem, statsionaarsed kiiruskaamerad, alkolukk purjus juhi tuvastamiseks, ,eCall siisteem,
muutuvad kiiruspiirangu margid, punase tule eiramise fikseerimise kaamerad, keelatud mandéovrite fikseerimise siis-
teemid, sdiduki tuvastamise siisteemid, muutuva infoga teabetahvlid, LED teenaelad, dnnetuse avastamise siisteemid,
automaatsed kaalupunktid ja turvavoo kontrollsiisteemid.

Votmesonad: intelligentsed transpordisiisteemid (ITS), liiklusonnetused, liiklussurmad, analiiitiline hierarhia
protsessi meetod (AHP).
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Mariano Pernetti, Mauro D’Apuzzo, Francesco Galante. 2016. Uus lidhenemine tee tasasuse méju uurimisel juhi
kiiruskditumisele tuginedes sdidusimulaatori katsel, The Baltic Journal of Road and Bridge Engineering 11(2): 144-152.
Kokkuvote. Séidukiirus on iiks peamisi juhi kiitumist kirjeldavaid parameetreid ja sel on oluline tihtsus, kuna
see mojutab liiklusohutuse taset. Kiirust omakorda méjutavad mitmed tegurid, millest séidukisisene vibratsioon voib
omada tédhtsat osa. Paljud kiirust vdhendavad liiklusrahustamise meetmed ténapéeval on seotud juhi poolt tajutava
vertikaalse vibratsioonitasemega, mis on tekitatud sdiduki ja tee tasasuse koosmdjuna. Teisest kiiljest, seda viimast
tuleb hoolikalt jalgida ja kontrollida, kuna see on katete korrashoiu siisteemi (PMS) iiks votmeparameetreid ja see
mojutab sdidumugavust, katte defekte ja teekasutaja kulusid. Seet6ttu tuleb analiiiisida kompromissi tasasusega seo-
tud ohutusnouete ja hooldekiisimuste vahel. Sellega seotult voivad eksperimentaalsed katsed, seotud tee tasasuse
moju potentsiaali hindamisega juhi séidukiirusele kontrollitud keskkonnas, anda lisavdartust. Kéesolevas artiklis
esitatakse uus uuringumetoodika tihelt poolt juhi kiiruskiitumise ja teiselt poolt tee tasasuse vahelise soltuvuse uuri-
miseks, kasutades sdidusimulaatorit TEST laboratooriumis Napolis. Algsele kalibreerimisfaasile jargnenud esimesed
katsetulemused néivad péris lubavad, sest need vastavad teaduskirjanduses varasemalt avaldatud andmetele.
Votmesonad: juhi liikluskditumine, séidusimulaator, tee tasasus.

Vladislovas Ceslovas Aksamitauskas, Vilma Kriaucianaité-Neklejonoviené, Donatas Rekus, Biruté Ruzgiené,
Virgaudas Puodziukas, Arminas Stanionis. 2016. Laserskaneerimise siisteemide eelised topograafilisel
moddistamisel teede projekteerimisel, The Baltic Journal of Road and Bridge Engineering 11(2): 153-159.
Kokkuvéte. To6 eesmirgiks on hinnata laserskaneerimise stisteemide eelised topograafilisel moodistamisel.
Esitatud on kahe meetodi, klassikalise jaamade meetodi ja mobiilse laserskaneerimise meetodi, vordlus. Teostatud
uuringu tulemusi on vorreldud, on esitatud uuringu tehnoloogilised niitajad ja tdpsus, samuti on hinnatud topograaf-
ilise kujutise loomise voimalusi ja efektiivsust. Analiitisis on kasutatud tegelikke teede ja tdnavate topograafilise
moddistamise projekte, kus analtiiisiti maapinda, tee-elemente ja imbruskonna objekte. Analiiiis annab informatsioo-
ni uuritud metoodikate voimalustest ja potentsiaalist ning 1oplikust saavutatud tépsusest lahtudes kontrollpunktide
kindlast arvust. Saadud tulemused néitavad, et meetodite peamised erinevused ilmnesid, kui vorreldi asustamata ja
asustatud alade topograafilisi kujutisi, nende moéddistamis- ja andmetd6tluskiirust, tulemuste detailsust ja meetodi
kasutamise erinevaid voimalusi.
Votmesonad: mobiilne laserskaneerimine, teede ja tdnavate kaardistamine, topograafiline uuring.

Piotr Radziszewski, Joanicjusz Nazarko, Tatjana Vilutiene, Katarzyna Debkowska, Joanna Ejdys, Alicja Gudanowska,
Katarzyna Halicka, Jarostaw Kilon, Anna Kononiuk, Karol J. Kowalski, Jan B. Krol, Lukasz Nazarko, Michal Sarnowski.
2016. Tulevikusuunad teekatete tehnoloogiates lihtudes keskkonnakaitsest, The Baltic Journal of Road and Bridge
Engineering 11(2): 160-168.

Kokkuvoéte. Kaasaegsete ja kestvate asfalt- ja tsementkatete ehitamine nouab korgekvaliteedilisi materjale ja
sobivaid tehnoloogiad, mis votavad arvesse keskkonnakaitsega, leevendusega ja kompenseerimisega seotud jatkusu-
utlikkuse aspekte teedeehituse tekitatud mojul pinnase- ja pdhjaveele, pinnasele, dhule, looma- ja linnuriigile ning
maastikule. Kdesoleva artikli eesmiérgiks on miératleda teedeehitusmaterjalide ja —tehnoloogiate voimalikud aren-
gusuunad umbes 30-aastases perspektiivis. Selle eesméargi saavutamiseks koostati iileriigiline Delphi uuring, kaasates
150 kutsutud eksperti. Uuring jéreldas, et parendatud visko-elastsete omadustega sideained - ja sageli koos spet-
siaalsete modifikaatoritega — omavad jatkuvalt juhtivat rolli. Jarjest enam kasutatakse teede seisukorra jooksvaks
hindamiseks ,,pidevjélgimise® tehnoloogiad. Teedevorku paigaldatavad andurid viivad ,tarkade teede” ehitamisele ja
nanomaterjalide kasutamine parandab katendikonstruktsioonide vastupidavust ja tookindlust.

Votmesonad: areng, keskkond, materjalid, kate, tee, jatkusuutlikkus, tehnoloogia.

Vaclav Beran, Daniel Macek, Dana Mé$tanova. 2016. Sildade elueaaegsed kulud - esimene samm terviklikule
ldhenemisele, The Baltic Journal of Road and Bridge Engineering 11(2): 169-178.

Kokkuvéte. Sillad on transporditaristu osa ja on allutatud pikaajalisele 6konoomsele projekteerimisele, tookind-
lusele, vastupidavusele, hooldatavusele ja vilisele riskile (loodus- ja inimriskid). Sildade puudulik projekteerimine
viitab korgetele investeerimiskuludele, madalale kvaliteedile, suurendab hooldekulusid ja pohjustab kvaliteedikahjus-
tusi. Peamiseks probleemi pohjuseks tuuakse sageli vilja korged investeerimiskulud. Investeerimisvahendid on jalle
ja jélle mittepiisavad. Kuluefektiivsuse hindamine ja vordlus praktilisel projekteerimisel ei ole tinasel paeval erinevate
ldhenemiste vordluse aluseks, et véltida kriitilist majanduslikku v6i funktsionaalset olukorda. Kéesolev artikkel esitab
meetodi, mis tdiustab silla projekteerimist tuginedes elueaaegsetele kuludele ja kulude-tulude analiiiisile. Meetod
integreerib maksumuse mudeli, projekteeritud lahenduse hapruse ja tiiustamise tulemusel saadud kasu lahtudes
reast vilismojudest ja sellega kaasnevatest projekti- ja majanduslikest muudatustest. Keskendumine elueaaegsele kai-
tumisele ja kasule, vastupidiselt ainult algsele investeeringumaksumusele, sillutab teed riskivabale investeerimisele



ard

ja aitab parendada ja arendada jatkusuutlikku taristut. Terviklikku ldhenemist, kaasates elueaaegsed kulud ja tulude
analiiiisi, on kasutatud kahe tiitipilise maanteesilla nditel. Véimalikul finantseeringul on suur méju valitud tehnilisele
lahendusele.

Votmesonad: sild, remonditsiiklid, oodatav kasu, elueaaegsed kulud, hoole, rekonstrueerimine, transpordiehi-
tis, sillatiitip.
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