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versy: the requirement of durability (over 50 years) versus the 
risk of progress. We need to ensure that construction elements 
meet the requirements not only at the time of testing, but also 
that they will be good enough after tens of years of service 
life. The nature of an applied science involves the problem of 
equilibrium between simplicity and accuracy. The “breaking 
even” in the meaning of probably approximately correct model 
and value. The risk of estimation error, even a small one, could 
cause in consequence a catastrophic result.

All these problems are discussed in the invited paper opening 
the section, entitled: “Scientific basis and rules of thumb in civil 
engineering: Conflict or harmony?”, examining the meaning 
and justification of “the rules of thumb” [3] in the construction 
field, in which science and engineering are so intermingled. 
Shortly speaking, how much “it is better to be roughly right 
than precisely wrong” (J. M. Keyness). All the other papers in 
the Section illustrate those problems in various but very obvious 
ways. The topics of the papers could be assigned under the 
headlines that follow.

1.	 Risk of performance evaluation – the influence of the 
uncertainty in the assessment of materials properties 
tested in laboratories [4] and on-site [5]. The uncertainty 
of the assessment as a research challenge is considered by 
E. Szewczak and A. Piekarczuk [4]. This is a study of various 
combinations of uncertainties during the evaluation process 
and their potential impact on the big differences in assess-
ment accuracy. The fundamental question: to what extent is 
the assessment of a product based on tests reliable?, will be 
since now more easy to answer. A similar problem – but in 
a more formalized way – is addressed by L. Brunarski and 
M. Dohojda [5] on the evaluation of the most fundamental 
construction feature: the compressive strength of concrete in 
situ (in existing structure).

2.	 Particular problems of the building performance: sus-
tainability [6], fire threat [7, 8] and frost durability [9]. 
R. Geryło [6] presents conditioning for sustainable build-
ing relevant to energy consuming. In the context of sus-
tainability, energy related conditions constitute a new set 
of indicators for identifying the performance and efficiency 
of building construction technologies. Two further papers 
entitled “Combustibility of building products versus fire 
safety” (J. Fangrat) [7] and “The philosophy of fire safety 
engineering in the shaping of civil engineering development” 

The mission of the Bulletin of the Polish Academy of Sci-
ences: Technical Sciences is to create “an indispensable forum 
for the exchange of knowledge and experience between pro-
fessionals from both academic and industrial environments”. 
Particularly in civil engineering the inter-penetration of science 
and technology is deeply advanced and simultaneously very 
important. Two preceding special sections on civil engineering 
were published in 2013 [1] and 2015 [2]. This special section 
on “Civil Engineering – Ongoing Technical Research” has been 
prepared in light of the 70th anniversary of the Building Re-
search Institute (ITB) in Warsaw. The beginnings of institutes 
of this kind, devoted to research in properties of construction 
materials used in mechanical structures and construction in-
dustry, date back to the mid-19th century. They were established 
at universities of technology. One should note the locations and 
dates of establishment of first of such research units at certain 
universities of technologies: Munich – 1870, Berlin – 1871, Vi-
enne – 1873, Zurich – 1880, Lviv – 1884, Warsaw – 1918. Until 
1939, the leading building research institute in Poland was the 
Road Research Institute of Warsaw University of Technology. 
The seminar accompanying the anniversary of ITB, entitled 
“The Strategy of Construction Research Institutes”, presented 
a compendium of knowledge and strategy of building institutes 
that co-shape the European construction space. The regulations 
of ITB stated that the Building Research Institute was estab-
lished to conduct comprehensive research in order to improve 
and increase production of construction and road materials, as 
well as to improve construction technology using all scientific 
advances. Of course, to create trends in the discipline develop-
ment is not the task or mission of ITB only.

In this context, the word “ongoing” in the Section title 
has been treated both literally and figuratively. All current 
waiting papers from the editorial civil engineering portfolio 
have been included into the Special Section. The papers which 
are presently in the editorial process will be published in the 
Special Section Part II. In such case we have not only obtained 
a cross-section of the present publishing activity, but also the 
characteristic picture of the civil engineering in a flash. Al-
though very randomly created, this picture is a surprisingly 
comprehensive one.

Civil engineering as a discipline of applied science is always 
seeking for its place on the map of knowledge. Each of the 
papers included in this Special Section consists of two compo-
nents: science and engineering balanced in various ways. One 
of the dilemmas of the civil engineering is the following contro-
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(W. Węgrzyński, P. Sulik) [8] illustrate a dynamically devel-
oping sub-discipline – fire safety engineering. How fire safe-
ty requirements shape the development of civil engineering 
has been considered and documented. The frost resistance is 
one of the basic attributes of concrete durability. This prob-
lem is discussed by J. Wawrzeńczyk et al. [9], focusing on 
the concrete with granulated blast furnace slag. The subject 
of the study is more sustainable – eco-friendly concrete. The 
innovative interpretation of the equivalent performance con-
cept has also been presented in the paper.

3.	 Examples of the analytical [10] and numerical [11] models 
seeking for the technological [11] and construction [10] 
solution. In particular, the aims of the studies find a theoret-
ical basis for some engineering quests: dynamic stability of 
the selected construction elements (P. Obara, W. Gilewski) 
[10] and structure-subsoil interaction of multiple-layer 
pavement structure system (M. Kadela) [11]. These are ex-
amples of the search for particular models: how to predict 
the response of an engineering structure to the given loads 
throughout its service life.

4.	Seeking for new materials solutions by better under-
standing of the nature of materials [12], material com-
position modification [13] and the use of relatively new 
mechanism of creating synergy by chemical interac-
tion between organic and nonorganic components [14]. 
T. Tracz considers porosity of cement-pastes versus their 
gas permeability. It presents an interesting illustration of 
the relation between microstructure and engineering fea-
tures [12]. M. Iwański et al. present [13] an eco-friendly 
solution of asphalt paving. The new solution is the result 
of material modification, but also an innovative change in 
technology. The results are presented on the response sur-
face and in the form of desirability functions, which brings 
to us the advantage of generalization. The last paper in this 
Section by W. Ru, J. Li, T. Zhang and L. Czarnecki, enti-
tled “Chemical interaction between polymer and cement in 
polymer-cement concrete”, expresses the conviction that 
organic-inorganic chemically bound composites will open 
the gate to the development of new generations of highly 
performing concretes [14].
The papers in this issue show that civil engineering has 

dramatically evolved during the past 70 years. The construction 
execution methods have been optimized and became much more 
labour-friendly thanks to the introduction of developments in 
mechanical and electro-mechanical engineering. Furthermore, 
building materials science evolved dramatically by embracing 
physics and chemistry as fundamental construction sciences. 
This approach enables increasingly thorough understanding of 
material structure and performance, descending from the macro 
to the micro and nowadays already to the nano level. Designing 
materials according to the desired performance will certainly 
be possible in the near future. The authors of this editorial are 
convinced that the evolution of building materials science and 
construction techniques has brought civil engineering at the 
doorstep of a spectacular breakthrough to sustainability!
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