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Il presente articolo rispecchia una presentazione fatta a 
Parigi in occasione dell’annuale meeting IBEF e si basa 
sulla documentazione raccolta in una serie di articoli 
pubblicati in precedenza sulla Rassegna del Bitume. Negli 
ultimi anni i laboratori di controllo stradali si sono evoluti 
per poter fornire un numero sempre maggiore di servizi, 
con dotazioni di moderne apparecchiature ad alte presta-
zioni e, in alcuni casi, con organizzazione di attività di ricer-
ca. Oltre alle industrie petrolifera e petrolchimica,  le azien-
de più importanti del settore hanno creato veri e propri 
centri di ricerca, spesso in contatto con strutture universi-
tarie, per sviluppare nuove miscele e nuovi leganti. Le 
nuove tecniche analitiche e la migliorata conoscenza chimi-
ca del bitume hanno giocato un ruolo importante per lo 
sviluppo di nuovi materiali e tecnologie. Nell’articolo vengo-
no dati alcuni esempi sulla struttura e organizzazione di 
tipici laboratori operanti al servizio del settore stradale. 

SUMMARY 

Recent analytical techniques have contributed a deep in-
sight into the bitumen structure and behaviour. The chem-
ical knowledge of bitumen has prompted the development 
of many road techniques and new materials, such as: var-
ious types of polymer modified mixes, coloured pavements, 
cold and warm techniques, poly-phosphorous and adhe-
sion additives, anti-ice and anti-aging additives, special 
mixes for recycling, perpetual pavements, etc. The control 
laboratories are evolving to give a more complete set of ser-
vices, including high performance control equipment, 
chemical analyses, researches on the behaviour of mixes 
containing various modifiers. Besides the Petroleum and 
Petrochemical industries, the most important contractors 
have created research structures, frequently in contact with 
Universities, to develop new binders and mixes.  Chemistry 
and the Chemical industry have played an important role 
for asphalt mix binders upgrading.  A number of examples 
will be given on the structure of typical control and re-
search laboratories working in the asphalt sector. 
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1. Introduction 
Modern analytical techniques have contributed a 
deep insight into the bitumen structure and be-
haviour. The control laboratories are evolving to give 
a more complete set of services, including high per-
formance control equipment, chemical analyses and 
researches on the behaviour of mixes containing var-
ious modifiers. Now the contractors and private com-
panies specialized in asphalt research are quite ac-
tive, frequently in cooperation with University labo-
ratories. In this paper we consider various typologies 
of industrial (not University) laboratories and their ac-
tivities, with special reference to the European and 
Italian situation, but also to an American institution. 
A number of examples will be given on the structure 
of typical control and research laboratories working 
in the asphalt sector. 
 
2. Development of the road 

techniques: contribution of the 
(chemical) research 

Since bitumen is a kind of chemical soup, obviously 
chemistry and the chemical industry have played an 
important role not only in its characterization, but al-
so in developing technologies and additives for its 
use and improvement. Mostly in the last few decades 
we have seen an accelerated evolution in road tech-
nologies (Giavarini, 2015). Petroleum and Petro-
chemical Industries are involved in such process, be-
sides the fine-chemical Companies specialized in ad-
ditive production. Probably one of the first interac-
tions between chemistry and bitumen was the cat-
alytic oxidation process; later on, similar results (that 
is shifting from sol to a more gel-like structure) were 
obtained by the addition of phosphorous compounds. 
The introduction of bitumen emulsions is also due to 
a chemical approach, but probably the most evident 
contribution of the chemical industry is the creation 
of polymer modified bitumen, originating from an un-

easy marriage between bitumen and polymers. Poly-
meric materials are also the binder of most colored 
pavements. More recently, warm asphalt mixes have 
been introduced, mostly based on chemical addi-
tives. The contribution of chemistry is not only due 
to the above mentioned examples: anti-stripping ad-
ditives have been introduced at least three decades 
ago, while more recently other chemicals have facil-
itated the recycling process of asphalt pavements. 
In recent years the chemical industry has created 
new types of mixes especially designed for pothole 
repair, and tailor-made for other specific uses. 
 

3. Typologies of laboratories in the 
road sector 

The mission of most laboratories in the road indus-
try is the control of the production and quality of as-
phalt mixtures, at different levels of complexity, de-
pending on the importance of the Company. There-
fore, there are many types of control labs, from the 
small ones inside the production sites to the more 
complex structures of some important Contractors 
and Agencies responsible for the roads. In Europe 
they follow the EU standards and are generally 
equipped for this purpose. In addition, a number of 
independent control labs work at the service of ex-
ternal clients, especially the public Administrations. 
The Agencies in charge of the road network or of the 
toll motorways are frequently equipped with mobile 
labs and high performance control systems. Nor-
mally, this types of labs do not carry out research ac-
tivities, if we exclude the improvement of the control 
systems, the choice of the materials and the road 
working procedures. They give a great help to the 
development and to the quality of the road works, but 
their contribution to the introduction of new materi-
als and techniques is normally limited. 
The most important Petroleum and Petrochemical 
Companies (bitumen and polymer producers, re-
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spectively) have laboratories dedicated not only to 
the bitumen control, but also to the development of 
new binders (e.g. modified bitumen); sometimes they 
are inserted in proper research centres and also do 
chemical research.  
The main international Contractors are different en-
tities and sometimes possesses their own control and 
research centres, where they carry out applied re-
search activities for the development of new materi-
als and technologies. Both Petroleum Companies 
and international Contractors labs can be equipped 
in order to follow more than one international set of 
standards (e.g. EU and Superpave). 
The group of the Producers of Additives are gener-
ally equipped with proper research laboratories, nec-
essary for the creation and development of new prod-
ucts; in many cases they are organized to sell their 
products and to give assistance in more than one 
country. Together with the last two mentioned groups, 
they carry out research activities and create new ma-
terials and technologies for the road sector. Another 
group of laboratories includes specialized high level 
research labs which conduct property research for 
public and private clients. 
Many of the above mentioned labs are more or less 
connected with university structures and laborato-
ries. We consider in the following examples a num-
ber of lab typologies directly owned or connected with 
the road industry, outside the university world. 
 
3.1 Labs at the service of the production plants 
Normally, asphalt-mix production plants devote a 
small space to carry on routine, essential control tests 
on bitumen (e.g. penetration and R&B), on aggre-
gates and on mixes. Sometimes the production unit 
is connected with activities of road works and there 
is the need (or the willingness) to experiment with 
new mixes or products, may be with the help of uni-
versity institutions. We know some examples of prac-

tical innovations introduced by this kind of contrac-
tors which are sometimes very clever in developing 
the ideas chemically realized elsewhere. 
 
3.2 Control labs for the road and motorway ad-

ministrators 
In Italy, the reference point for the national road sys-
tem is Anas. Its duty is to build, maintain and control 
the State road network and to pay assistance to the 
other bodies (Regions, Provinces, Municipalities) re-
sponsible for other road networks. Toll motorways 
are under different operators. 
 
State road network 
The Anas Research Centre near Roma (Fig. 1) is ex-
tended over an area of about 9,000 m2 containing nine 
pavilions (blocks) and other facilities (Giavarini and 
Moramarco, 2015). Each pavilion is devoted to a spe-
cial division: geotechnics, pavements, structures, 
roads signs and markings, chemistry, acoustics. 
The Centre is the reference point for all other regional 
compartments and has implemented his own control 
protocols and methods. A peculiar and unique char-
acteristic of the Centre is the development of a se-
ries of mobile high performance equipment, some of 
them very new in concept, such as the Traffic Speed 
Deflectometer system (Fig. 2).  
With regard to the testing of road surfaces, the Cen-
tre provides a wide range of services, including mon-
itoring of performance indicators, using a variety of 
high performance equipment. Recently it has award-
ed assistance contracts in a number of countries out-
side Italy.  
Toll motorways 
The responsible for the maintenance works on the 
motorways network of Autostrade per l’Italia (about 
3,000 km) is a unique company (Pavimental) which 
works in the sector of road pavement maintenance 
and construction. It is equipped with a central labo-
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ratory and a series of small satellite labs spread 
along the Autostrade network. The Central lab is es-
sentially a control lab of the materials an mixes to be 
used in the motorways works. Autostrade makes use 
only of PMB made in its production sites; therefore, 
the control of the polymers and of the compatibility 
with the available bitumen is very accurate. Also 
choosing and controlling the aggregates is among 
the responsibilities of the lab. 
Another Italian company, Sineco, is responsible for 
the motorways network (about 1,400 km) of the 
ASTM group, but its activity spreads also in other 
fields, including airports and railways. It is specialised 
in non-destructive control of bridges and viaducts and 
in laser mobile technologies; it offer services also out-
side the group it belongs (in Italy and abroad), in-
cluding the study and conservation of cultural her-
itage (SITEB, 2015).  
 
3.3 Independent control labs 
In many countries a number of certified independent 

laboratories conduct highway materials control ac-
tivities for private and public clients, such as admin-
istrations (Fig. 3). 
Such labs are generally properly equipped and fre-
quently own mobile labs. Generally, they follow the 
national (EU) standards and also carry on tests on 
concrete and related materials (e.g. steel). Rarely 
they carry out applied research activities for private 
entities. 
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Fig. 1  Some of the pavilions inside the Anas Research Centre near Roma

Fig. 2 The Traffic Speed Deflectometer
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3.4 Labs of important international contractors  
At international level there are important Companies 
which can afford control and research structures ca-
pable of creating innovation. An example is the Co-
las Scientific and Technical Campus near Paris 
(France). Spread on 20,000 m2 area, of which more 
than 12,500 are buildings, it employs about 80 peo-
ple (Fig. 4). 

The labs include 5 specialized units: asphalt mix-
tures, cold techniques, coatings & composites, ma-
terials and hydraulic binders, road materials chem-
istry. The Campus is in contact with about 50 other 
labs spread all over the world. The physical-chemi-
cal lab is equipped with all modern instruments for 
the characterization of organic binders, including 
fumes and odours. A specialized lab studies the de-
velopment of coloured and synthetic binders. A sec-
tion is devoted to the equipment of the SHRP-Su-
perpave Programme.  
The quantity and quality of the equipment for control 
of asphalt mixes is impressive, as well as the orga-
nization for the preparation and control of the sam-
ples to be tested. The labs are capable of perform-
ing the same tests on many samples in the same 
time. Moreover, it can adopt tests prescribed in dif-
ferent parts of the world. Colas is specialized in bi-
tumen emulsions and, therefore, the dedicated lab 
is very important and developed, including big pilot 
units (Fig. 5). 

Fig. 3 The modern structure of an independent road control 

laboratory (Poliedro, Italy)

Fig. 4  The Colas Scientific and Technical Campus
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From the above short description, we see that Colas 
Campus can perform both high level control on road 
materials and research activities (Giavarini, 2014). A 
recent example of such activities is the Wattway pro-
ject, which has realized a solar road, covered with a 
number of photovoltaic panels.  
 
3.5 Labs of the producers of binders and additives  
Producers of binders (bitumen) are the Petroleum 
Companies; additives are produced by Petrochemi-
cal Groups (polymers) and by specialized Compa-
nies. Let us consider one example of the laborato-
ries of a Petroleum Company and of an Additives 
Producer.  

3.6 Labs of Oil & Gas industry 

The ENI Research Centre in Milan covers a surface 
of 250,000 m2 of which 80,000 m2 are indoor; it hosts, 
among the many other laboratories dedicated to Oil 
& Gas, the labs for control and research on bitumen, 
modified binders, rheology, emulsions and asphalt 
mixes.  
The lab offers technical assistance to the bitumen 
production units of the ENI refineries (in Italy and 
abroad) and to the commercial sector. Il also carries 
out research work for the development of new prod-
ucts, especially polymer modified bitumen.  
Lately it has patented a new system to store and de-
liver solid modified bitumen.  
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Fig. 5 Pilot plant for bitumen emulsion preparation
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The bitumen lab takes advantage from the closeness 
of other facilities present in the Centre, especially the 
physical-chemistry laboratories (SITEB, 2016 A). 
 
3.7 Labs of additive producers 

Iterchimica is an Italian Company producing various 
types of additives for bitumen and asphalt mix since 
1967; among them: adhesion agents, emulsifiers, 
polymeric modifiers, fibres, anti-icing, poly-function 
additives, etc. It covers a market spread in all Con-
tinents.  
The lab is the key component in the development 
and control of the Company’s business: its duty is to 
create and test new products and to keep updated 
the existing ones. The activity is carried out in differ-
ent sections dedicated respectively to: chemistry, 
binders, emulsions, materials and asphalt mixtures 
(Fig. 6 and 7).  
Besides the tests for bitumen and asphalt mixes 
(both EU and SHRP-Superpave) a number of in-
struments for physical-chemistry analyses of binders 
and polymers are essential (FTIR, SC, TG, MFI, mi-
croscopy, etc.), as well as equipment for emulsion 
and fibre-composite (pellets) preparation and char-
acterization. The last development is based on pel-
letized poly-functional additives (Giavarini, 2016). 

3.8 Independent, specialised research labs 
The Western Research Institute located in Laramie 
(Wyoming-USA) is a non-profit organization 
renowned for work on advanced energy systems, en-
vironmental technologies, heavy oils and highways 
materials (Fig. 8). 
WRI’s Asphalt and Petroleum Technologies group 
(APT) conducts property research for public and pri-
vate clients on highways materials, particularly bitu-
men binders. Its activity is mostly based on chemi-
cal and analytical research and seeks to correlate 
the chemical and physical properties of asphalt 
binders, aggregates, and additives to their perfor-
mance in pavements and other applications. APT 
was prime contractor of the SHRP Project and con-
tributed methods and fundamental knowledge to the 
development of Superpave binder specifications; it 
adapted analytical method for asphalt analyses, in-
cluding dynamic shear rheometry (DSR) and PAV. 
Trough FHWA contracts (Fundamental Properties of 
Asphalt Binders II and III), it developed a number of 
new analytical methods, such as Asphaltene and 
Wax Determinator, SAR-AD, aging methods and in-
novative blending models, as well as a suite of test 
methods to micro-evaluate a bitumen at very small 
scale. Micro-sampling is a non-destructive asphalt 

Fig. 6 A section of the lab for the study of asphalt mixtures Fig. 7 The chemical laboratory
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pavement coring technique (Fig. 9); USAT can mim-
ic and make aging tests shorter. 
The capacity of APT-WRI to deliver products was 
lately recognised in the award of three major projects 
in US and Europe (SITEB, 2016 B).  
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Fig. 8 One of the busy WRI labs Fig. 9 Micro-sampling, non-destructive coring technique




