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Abstract- A suspension bridge is more appropriate type of structure for extremely long-span bridges due to the rational use 
of structural materials. Increased deformability, which is conditioned by the appearance of the elastic and kinematic 
displacements, is the major disadvantage of suspension bridges. Prestressing can solve the problem of increased kinematic 
displacements under the action of nonsymmetrical load. A prestressed suspension bridge with the spans of 50, 200 and 350 
m was considered as the object of investigation. The cable truss with the cross web was considered as the main load carrying 
structure of the prestressed suspension bridge. Optimization of the cable truss web by 9 variables was realized using genetic 
algorithm. It was obtained, that the displacements of the prestressed suspension bridge with the proposed cable truss are 
smaller by 26–30% than the displacements of the structure with the single main cable for the span interval from 50 to 350 m 
in the case of the worst situated load. Many people in different branches of engineering work to build bridges. Civil 
engineers are responsible for design and construction of such structures, and they work with mechanical engineers and 
material engineers to design the most stable structures possible for given project restraints. These engineers must consider 
many variables when creating plans, such as distance to be spanned, where the bridge is being built (physical terrain), what 
type of traffic (and other loads) it must carry, materials available, budget, and what the bridge will look like. Some different 
aspects in civil engineering science that are applied through civilization and in people living such as decoration and bridge 
building industry, are from update cases we discuss in this research paper resulted from an annual research project. 
 
Index Terms- Civil Engineering, Building, Bridges, Decoration. 
 
I. INTRODUCTION 
 
Construction engineering involves planning and 
execution, transportation of materials, site 
development based on hydraulic, environmental, 
structural and geotechnical engineering. As 
construction firms tend to have higher business risk 
than other types of civil engineering firms do, 
construction engineers often engage in more 
business-like transactions, for example, drafting and 
reviewing contracts, evaluating logistical operations, 
and monitoring prices of supplies. Bridge and 
decoration are two civil engineering structures 
effective for civil and home living. Civil 
engineering is a professional engineering discipline 
that deals with the design, construction, and 
maintenance of the physical and naturally built 
environment, including works like roads, bridges, 
canals, dams, and buildings. Civil engineering is the 
second-oldest engineering discipline after military 
engineering, and it is defined to distinguish non-
military engineering from military engineering. It is 
traditionally broken into several sub-disciplines 
including architectural engineering, environmental 
engineering, geotechnical engineering, control 
engineering, structural engineering, earthquake 
engineering, transportation engineering, forensic 
engineering, municipal or urban engineering, water 
resources engineering, materials 
engineering, wastewater engineering, offshore 
engineering, facade engineering, quantity 
surveying, coastal engineering, [4] construction 
surveying, and construction engineering. Civil 
engineering takes place in the public sector from 
municipal through to national governments, and in 

the private sector from individual homeowners 
through to international companies. 
 
Bridges may be classified by how the forces 
of tension, compression, bending, torsion and shear ar
e distributed through their structure. Most bridges 
will employ all of the principal forces to some degree, 
but only a few will predominate. The separation of 
forces may be quite clear. In a suspension or cable-
stayed span, the elements in tension are distinct in 
shape and placement. In other cases the forces may be 
distributed among a large number of members, as in a 
truss, or not clearly discernible to a casual observer as 
in a box beam. Engineering has been an aspect of life 
since the beginnings of human existence. The earliest 
practice of civil engineering may have commenced 
between 4000 and 2000 BC in Ancient Egypt, 
the Indus Valley Civilization, 
and Mesopotamia (Ancient Iraq) when humans 
started to abandon anomadic existence, creating a 
need for the construction of shelter. During this time, 
transportation became increasingly important leading 
to the development of the wheel and sailing. Until 
modern times there was no clear distinction between 
civil engineering and architecture, and the term 
engineer and architect were mainly geographical 
variations referring to the same occupation, and often 
used interchangeably. The construction 
of pyramids in Egypt were some of the first instances 
of large structure constructions. Other ancient historic 
civil engineering constructions include the Qanat 
water management system (the oldest is older than 
3000 years and longer than 71 km,) 
the Parthenon by Iktinos in Ancient Greece (447–438 
BC), the Appian Way by Roman engineers (c. 312 
BC), the Great Wall of China by General Meng 
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T'ien under orders from Ch'in Emperor Shih Huang 
Ti (c. 220 BC) and the stupas constructed in 
ancient Sri Lanka like the Jetavanaramaya and the 
extensive irrigation works in Anuradhapura. The 
Romans developed civil structures throughout their 
empire, including especially aqueducts, insulae, 
harbors, bridges, dams and roads. Suspension bridges 
are structures where the deck is continuously 
supported by the stretched catenary cable. Suspension 
bridges are the most important and attractive 
structures possessing a number of technical, 
economical and aesthetic advantages. A suspension 
bridge is the most suitable type of structure for very 
long-span bridges at the present moment. Suspension 
bridges represent 20 or more of all the longest span 
bridges in the world. The bridge with the longest 
centre span of 1991m is the Akashi Kaikyo Bridge. 
So, long spans can be achieved because the main load 
carrying cables are subjected to tension and the 
distribution of normal stresses in the cable cross 
section is close to uniform. Increased deformability is 
one of the basic disadvantages of suspension bridge. 
Increased deformability is conditioned by appearance 
of elastic and kinematic displacements. The elastic 
displacements are caused by the large tensile internal 
forces. The elastic displacements are maximal at the 
centre of the span in the case of symmetrical load 
application. 
 

 
 
Structural engineering is concerned with 
the structural design and structural analysis of 
buildings, bridges, towers, flyovers (overpasses), 
tunnels, off shore structures like oil and gas fields in 
the sea, aero structure and other structures. This 
involves identifying the loads which act upon a 
structure and the forces and stresses which arise 

within that structure due to those loads, and then 
designing the structure to successfully support and 
resist those loads. The loads can be self weight of the 
structures, other dead load, live loads, moving 
(wheel) load, wind load, earthquake load, load from 
temperature change etc. The structural engineer must 
design structures to be safe for their users and to 
successfully fulfill the function they are designed for 
(to be serviceable). Due to the nature of some loading 
conditions, sub-disciplines within structural 
engineering have emerged, including wind 
engineering and earthquake engineering.  
 
Design considerations will include strength, stiffness, 
and stability of the structure when subjected to loads 
which may be static, such as furniture or self-weight, 
or dynamic, such as wind, seismic, crowd or vehicle 
loads, or transitory, such as temporary construction 
loads or impact. Other considerations include cost, 
constructability, safety, aesthetics and sustainability. 
 
II. MATERIALS AND METHODS 
 
I. Civil engineering is the application of physical 

and scientific principles for solving the 
problems of society, and its history is 
intricately linked to advances in understanding 
of physics and mathematics throughout 
history. Because civil engineering is a wide 
ranging profession, including several separate 
specialized sub-disciplines, its history is linked 
to knowledge of structures, materials science, 
geography, geology, soils, 
hydrology, environment, mechanics and other 
fields. 

II. Throughout ancient and medieval history most 
architectural design and construction was 
carried out by artisans, such 
as stonemasons and carpenters, rising to the 
role of master builder. Knowledge was 
retained in guilds and seldom supplanted by 
advances. Structures, roads and infrastructure 
that existed were repetitive, and increases in 
scale were incremental. 

III. One of the earliest examples of a scientific 
approach to physical and mathematical 
problems applicable to civil engineering is the 
work of Archimedes in the 3rd century BC, 
including Archimedes Principle, which 
underpins our understanding of buoyancy, and 
practical solutions such as Archimedes' screw.  

 
III. THE CIVIL ENGINEER 
 
Civil engineers typically possess an academic 
degree in civil engineering. The length of study is 
three to five years, and the completed degree is 
designated as a bachelor of engineering, or a bachelor 
of science. The curriculum generally includes classes 
in physics, mathematics, project management, design 
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and specific topics in civil engineering. After taking 
basic courses in most sub-disciplines of civil 
engineering, they move onto specialize in one or 
more sub-disciplines at advanced levels. While an 
undergraduate degree (BEng/BSc) normally provides 
successful students with industry-accredited 
qualification, some academic institutions offer post-
graduate degrees, which allow students to further 
specialize in their particular area of interest.  
 
In most countries, a bachelor's degree in engineering 
represents the first step towards professional 
certification, and a professional body certifies the 
degree program. After completing a certified degree 
program, the engineer must satisfy a range of 
requirements (including work experience and exam 
requirements) before being certified. Once certified, 
the engineer is designated as a professional engineer 
(in the United States, Canada and South Africa), 
a chartered engineer (in 
most Commonwealth countries), a chartered 
professional engineer (in Australia and New 
Zealand), or a European engineer (in most countries 
of the European Union). There are international 
agreements between relevant professional bodies to 
allow engineers to practice across national borders. 
 
The benefits of certification vary depending upon 
location. For example, in the United States and 
Canada, "only a license dprofessional engineer may 
prepare, sign and seal, and submit engineering plans 
and drawings to a public authority for approval, or 
seal engineering work for public and private 
clients." This requirement is enforced under 
provincial law such as the Engineers Act in Quebec. 
No such legislation has been enacted in other 
countries including the United Kingdom. In Australia, 
state licensing of engineers is limited to the state 
of Queensland. Almost all certifying bodies maintain 
a code of ethics which all members must abide by.  
 
Engineers must obey contract law in their contractual 
relationships with other parties. In cases where an 
engineer's work fails, he may be subject to the law 
of tort of negligence, and in extreme cases, criminal 
charges. An engineer's work must also comply with 
numerous other rules and regulations such as building 
codes and environmental law. 

 
Overview of Bridge Components 
In general, all bridges are separated into a 
superstructure and a substructure. Figure 4 below 
illustrates these two parts. The superstructure is 
defined as all portions of the bridge above the 
substructure. The function of the super structure is to 
collect the live loads and concentrate them into the 
substructure. The main components of the 
superstructure are the wearing surface, the deck, the 
primary members, and the secondary members. This 
is the most visible portion of the bridge. The 

substructure acts as a foundation to the bridge. It is 
comprised of the abutments, piers, bearings, 
pedestals, and retaining walls. 
 
IV. BRIDGES 
 
Most bridges are utilitarian in appearance, but in 
some cases, the appearance of the bridge can have 
great importance. Often, this is the case with a large 
bridge that serves as an entrance to a city, or crosses 
over a main harbor entrance. These are sometimes 
known assignature bridges. Designers of bridges in 
parks and along parkways often place more 
importance to aesthetics, as well. Examples include 
the stone-faced bridges along the Taconic State 
Parkway in New York. 

1) To create a beautiful image, some bridges are 
built much taller than necessary. This type, 
often found in east-Asian style gardens, is 
called a Moon bridge, evoking a rising full 
moon. Other garden bridges may cross only a 
dry bed of stream washed pebbles, intended 
only to convey an impression of a stream. 
Often in palaces a bridge will be built over an 
artificial waterway as symbolic of a passage to 
an important place or state of mind. A set of 
five bridges cross a sinuous waterway in an 
important courtyard of the Forbidden 
City in Beijing, China. The central bridge was 
reserved exclusively for the use of the 
Emperor, Empress, and their attendants. 

 
CONCLUSION AND FOLLOW-UP STUDIES 
 
Civilization is related to human living and has some 
different applied requirements for it. Civil engineer is 
a person pays attention to the aspects of the subject.  
Perforated metallic materials (tapes, plates, strips) 
have a big potential to be used in construction. It was 
shown that by profiling and welding - it is possible to 
produce different cellular structures, matching with 
filler material and decoration. The computer 
simulation is a feasible way to predict the 
deformation of geometrically complex cellular 
structures, using perforated bands as well as for form 
optimization in regard to the effective use of the 
material. The difference between results obtained by 
computer simulation and experimental work is in the 
range of 5%. Experiments (computer and mechanical 
testing) prove, that a cellular structure from 
perforated steel S235JRG2 strip have a high 
compressive strength, when the average carrying 
capacity is 2744 N. One of the possible applications 
of perforated metallic materials in building 
construction, is sandwich panels. Such sandwich 
panels after a detailed studies have good 
opportunities to be used as supporting or decorative 
structures. According to Further studies will be linked 
to the development of effective methods for 
interconnection of metallic elements. The obtained 
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panel prototypes will be tested in 4 – point bending. 
The multilayer numerical model of sandwich panel 
will be created with aim to draw correlations, validate 
calculated results with experimental strain and 
deflection measurements, and optimize the design of 
sandwich panel. 
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