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The papers presented in the frame of this new annual edition of the international
symposium on Highway and Bridge Engineering are focusing on some of the most
challenging issues of the actual road research, such as sustainable development of
roads and of road transport (2 papers), development of long lasting pavements and
validation of the new concepts by using accelerated testing facilities (3 papers),
assessment of functional quality of pavements and road transport management (3
papers), traffic investigations (2 papers), new road materials, construction and
testing technologies (6 papers) and modern solutions for earth and slope
consolidation (3 papers).

1. SUSTAINABLE DEVELOPMENT OF ROADS AND OF
ROAD TRANSPORT

Sustainability is defined, according Brundtland definition [1], as “development that
meets the needs of the present without compromising the ability of the future
generations to meet their own needs”. As usually, in the particular case of roads,
sustainability is defined by taking into consideration the economic, social, and
ecological aspects, in the decision-making and evaluation process.

Road infrastructure can be divided into two main categories: technical and social.
The papers presented in our symposium are addressing the first category, the main
emphasis being on sustainable aspects of physical road pavement structures.

In their paper, entitled Pavement Recycling: an Environmentally Sustainable
Rehabilitation Alternative, Joel Oliveira, Hugo Silva and Paulo Pereira, from the
Department of Civil Engineering, University of Minho, Guimardes, Portugal, focus
on preservation of environment, by reducing the use of material and natural
resources together with important economic savings. In this context, their analysis
of a heavily trafficked urban road rehabilitation project, has finally led to the
conclusion that pavement recycling should be considered as a prime solution for
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pavement maintenance/rehabilitation. This solution allowed the maintenance of the
pavement level (without the need for footpath reconstruction) and minimized the
use of new materials, contributing towards a sustainable development.

The Check researchers Rudolf Cholava, Michal Matysik and Petr Smekal, from the
Brno Transport Research Centre (CDV), are addressing, with their paper, Road
Design for Sustainable Transport Promotion, the sustainability issue from the point
of view of road design, by presenting the results of specific projects, carried out by
CDV, targeting at increasing energy efficiency and savings. The integration of
construction and vehicle energy usage with relevant measures for reducing traffic
noise (low-noise pavements) into road design are considered by the authors to
substantially contribute to reducing environmental burden resulted from transport
and thus to promote its sustainability.

2. DEVELOPMENT OF LONG LASTING RIGID
PAVEMENTS AND VALIDATION OF THE NEW
CONCEPTS BY USING ACCELERATED TESTING (ALT)
FACILITIES

Although in the past, the majority of pavements were designed on the basis of a 20-
to 25-year initial service life, more recently, there has been a movement toward a
longer initial service life of 40 or more years. Recent advances in design,
construction, and concrete materials give us the knowledge and technology needed
to achieve long-life pavements. Worldwide, it has been aimed to develop
infrastructure for surface transport using alternative concrete bases for reducing the
maintenance (and though the life-cycle costs) of pavements and doing so at an
initial cost lower than for traditional rigid pavements. This is attainable in the
general context of developing the concept of Long Lasting Rigid Pavement
(LLRP).

The following three papers drafted by the members of the Work Package 3 (WP3)
involved in the development of the actual FP6 —STREP (Strategic European
Program) EcoLanes [2] are addressing specific issues related with development of
the concept of long lasting pavements and its validation by using ALT facilities, in
parallel with similar experiments envisaged to be conducted on the road network.

With the first paper, entitled Actual Trends on Long Lasting Rigid Pavements
(LLRP), the authors, from Technical University “Gh. Asachi”, lasi, Romania, are
introducing some projects that proved to have extended life, emphasizing the
changes in overall pavement design and construction materials , that occurred over
the years, with the purpose to define the concept of LLRP and to propose some
options on LLRP, envisaged to be studied in the frame of EcoLanes Project. These
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proposed options, have been considered in planning of the experimental design on
the ALT facility, now under construction.

The comparative study of various structural design methods envisaged to be used
in the frame of the EcoLanes project, conducted on these selected pavement
structures, makes the subject of the second paper, entitled : Preliminary Results
Obtained with Various Structural Design Methods, Considered for Validation of
Long Lasting Rigid Pavements (LLRP) Concept Using Accelerated Testing (ALT)
Facility. In her paper, the author Irinel Diana Vrancianu, from Technical
University “ Gh, Asachi” of lasi, presents the early design results using the first
two of the three selected methods, namely: the Romanian NP 081-2002 method,
the U.K. Highway Agency Method and the Mechanistic — Empirical Pavement
Design Guide (M-E PDG) developed in USA.

The design study has been conducted on slabs with the same thickness, but
constructed from different materials (plain concrete/steel fiber reinforced concrete
(SFRC), rolled compacted concrete). Both design methods used in the investigation
produced thickness of SFRC slab lower than that obtained for unreinforced
concrete slab, and significantly reduced in case of the Romanian method. The study
is under way and it will be extended to the AASHTO Mechanistic — Empirical
Pavement Design Guide (M-E PDG) and , if necessary , to the other methods.

In his paper, Calculation of the Equivalent Traffic Based on Structural Design
Criteria of Flexible and Semirigid Pavements, professor Horia Gh. Zarojanu and
his collaborators from Technical University “Gh. Asachi” lasi. present a
methodology for calculation of the equivalent traffic, intended to be applied in the
frame of an analytical structural design method for flexible and semirigid
pavements. This methodology eliminates conventional or empirical equivalence, by
using the structural design criteria expressed in terms of allowable
deformation/stresses. Finally, for a representative construction case for a
European/National Road, a comparison between the proposed method and the
actual one, used in the frame of structural design of pavements in Romania, is
given.

3. MANAGEMENT OF ROAD TRANSPORT AND
ASSESSMENT OF FUNCTIONAL QUALITY OF
PAVEMENTS

Functional requirements, such as roadway safety, environmental quality, driving
comfort and operating costs in the road network are assessed by indicators whose
limits are continuously adjusted.
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In their paper, Analysis of the Functional Quality of Pavements from Texture
Measurements, the authors Elisabete Freitas and Paulo Pereira, from the
Department of Civil Engineering, University of Minho, Guimaraes, Portugal, after
undertaking an overview of the concepts related to texture and the effects of texture
including unevenness, on safety, driving comfort, ride quality and environmental
quality, are presenting a case study involving a highly trafficked road in the north
of Portugal. Their results, obtained by using a high speed profilometer, proved to
be adequate for the analysis of longitudinal profile, macrotexture and unevenness.
Finally, specific indicators such as the mean profile depth, the IRI, the rutting depth
and the corresponding effects are addressed.

Highway traffic noise problem is addressed in their paper, The Highways Noise
Reduction Methods, by loan Florin Dragan, Florina Craciun and Delia Dragan,
from the Technical University of Cluj-Napoca, Romania. The authors describe
acoustical techniques and methods for measuring and reducing the traffic noise.
Some of the most common methods used by highway planners and designers,
construction engineers, and private developers are different types of noise barriers.

In the context of implementation of mathematical methods in the field of
transport management , the author Cornelia Victoria Anghel, from the Computer
Science Department, Eftimie Murgu University of Resita, Romania, with her
paper, The Optimisation of Transport Problems Using Linear Programming,
recommends the ,Linear Programming”, as an efficient method of solving the
optimization problems of various phenomena resulting from different economic
processes , including the transport.

4. TRAFFIC INVESTIGATIONS : NEW HORIZONS

The WIM system, based on the modern quartz sensor technology combined with
new data logger and video systems, is providing data that are used for a wide
variety of applications depending on the requirements of the road authorities or
user groups (police, traffic engineers, road designers).

Dr. Emil Dupal’s paper, from the Transport Research Centre (CDV), Brno,Czech
Republic, Traffic and Loading Data for the Highway and Bridge Management,
provides information on multi-purpose applications of automatic WIM (weigh in
motion) stations for overloading control, traffic data collection and the following
evaluations, operated in various remote control modes. An example shows specific
methods of pre-selection of overloaded vehicles, online traffic data collection and
automatic statistic evaluations. Generally, any type of station which gathers real
data and allows remote management can be implemented in the all traffic on-line
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product for dynamic weighing of vehicles (ATOL) system. The author concludes
that this system ensures an easy access to data, according to customer wishes and
his trade policy of data mediation.

In her paper, Geodetic Measurement of Line Constructions for Control and
Security of Construction Reliability, the author Jana Neumanova, from the Czech
Technical University in Prague, Czech Republic, addresses theoretic problems in
the area of geometric accuracy, affecting resulting quality in constructions and
describes a graphic model of geometric parameters.

S. NEW ASPHALT ROAD MATERIALS, CONSTRUCTION
AND TESTING TECHNOLOGIES

The research seeking the developing of new performant road materials and
improving of the existing construction and testing technologies is still a major
challenge for road researchers. In this context, the authors Jorge C. Pais and Paulo
A. A. Pereira, from the University of Minho, Department of Civil Engineering,
Guimaraes, Portugal, present their results on The Improvement of Pavement
Performance Using Asphalt Rubber Hot Mixes.The asphalt rubber, used by the
authors to modify the bitumen, produced asphalt mixes with superior performance
and with higher resistance to climatic effects, compared to the conventional ones,
Based on these assumptions, the authors present the results of the evaluation of
mechanical properties, the materials performance being evaluated through stiffness,
fatigue and permanent deformation tests. Reflective cracking performance have
been also predicted using a mechanistic-empirical method.

Carmen Racanel and Adrian Burlacu, from the Department of Roads and Railways,
T. U. C. E., Bucharest, Romania, present their results on The Influence of Size of
Asphalt Mixture Samples Compacted with Gyratory Compactor on Volumetric
Properties, in terms of evaluation of air voids, voids in mineral aggregates and
voids filled with asphalt, their study being conducted on a classical asphalt mixture,
BA16 and on an asphalt mixture stabilised with cellulose fibres, type MASF16.
With this study, the authors are bringing a significant contribution to the
implementation of the volumetric mix design in our country, as recommended by
the actual European and other international norms.

Cold recycling in pavement rehabilitation and new construction are considered as
element of a sustainability strategy in road engineering. In their paper,
Experimental Testing and Assessment of Stiffness Modulus and Fatigue of Various
Cold Recycling Mixes, the authors, Jan Valentin, Michal Grochal and Tomas
Prudky, from the Czech Technical University, Prague, Czech Republic, focus on
the testing methods of reclaimed asphalt pavement mixes, especially on
measurement of stiffness modules at different temperatures (5°C, 15°C, 27°C)
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representing different pavement conditions during the year and fatigue tests for
different stress conditions. These results and their comparison for different mixes
are presented and discussed in the paper.

M. Dicu, C. Racanel, A. Burlacu, C. Murgu, I. Balan, from the Technical
University for Constructions Bucharest, Romania are presenting, in their paper,
The Need of Scaling for Modelling the Materials Used in Road Layers Tested with
a Crack Measurement Device, at Various Temperatures, an efficient accelerated
testing methodology for evaluating the quality of road pavement materials, by
performing specific laboratory tests on scaled pavement structures. The geometric
scaling of pavement structures implies also the dimensional adaptation of other
characteristics of the materials including the grading, this research being under
way.

In the paper entitled, The Use of Modified Bitumen in Romania, from Theory to
Practice, the author Eugen C. Florescu, PhD, from COLAS Romania, presents an
interesting point of view concerning the use of polymer modified bitumen in our
country, by taking into consideration the severe climatic conditions (severe winters
and very hot summers) and significant grouth of heavy traffic on our public road
network.

The PhD student Liliana STELEA, with her paper : Actual Trends for the
Improving of Bituminous Binders , presents a synthesis of the recent researches
undertaken in this country , and concludes that the laboratory study for an asphalt
mix has to integrate all the results obtained for each component, each
component having a significant role on the performance of pavement.

6. MODERN SOLUTIONS FOR EARTH CONSOLIDATION
AND SLOPES STABILITY

In their paper, the authors, professor Nicolac Botu, — from UT lasi , Dan
Carastoian and Daniel Purice, from SC Proexrom SRL, lasi are proposing Modern
Solutions for Rehabilitation of the Monumental Complex “Rapa Galbena” in the
lasi City. Their solutions are involving lowering the water table level to 9.00 —
9.50m depth and the improvement of the retaining wall strength by applying
cement mortar injections, in parallel with the rehabilitation of the drainage system
and protection of the slopes.

The landslides as natural phenomena COULD be INCLUDED in the category of
natural catastrophes, with high risks from the point of view of the danger. The
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authors Ana Nicutd and Vasile Grecu, from the Technical University “Gh.
Asachi” lasi, , present, in their paper, Romania Roads Performance on Difficult
Foundation Soils - Case Study, their analysis and recommendations for a
construction site, characterized by the presence of a clay and silty clay package,
with high sliding potential

In their paper, The analysis of Cotumba Monastery Site Stability, the authors Ana
Nicuta and Mihaela Stoicescu, from the Faculty of Civil Engineering and Building
Services, lasi, Romania, and SC LAFORSERVICE SRL, Bacdu, Romania,
respectively, present the analysis of a construction site stability. The authors
analyze the causes which lead to the partial loss of the stability but also the
approaches for slowing the effects of stability loss phenomena.

7. CONCLUSIONS

Based on the analysis of the papers received for the Symposium, on may
observe a growing interest and preoccupation of the road researchers for
addressing  road management issues in terms of sustainable development ,
extended and professional use of recycled materials , conception of long lasting,
durable pavements and validation of this concept using accelerated testing
facilities, scaling and/or modeling, in parallel with observing performance on
experimental sectors constructed on the existing road network.

There is also a positive trend, expressed in some of the presented papers, towards
the use of mathematical methods  for solving the both highway engineering
and transportation problems .

That’s why, some of the most significant papers , addressing these actual
challenges in highway engineering , will be selected to be published in the coming
2007 issue of the international journal INTERSECTIONS/ Transportation
Infrastructure Engineering [3], ( 4-th Edition)
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