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Abstract. The article deals with the problems of the construction waste formed in the course of demolition and
construction of buildings in the city. The author presents results of the survey made at construction sites located on
the territory of Samara, gives the analysis of the construction waste composition and considers options for the use of
the construction waste as a secondary resource in the manufacture of building materials.
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I INTRODUCTION

The urban environment is constantly evolving and
being transformed. The changes are expressed not
only in the reconstruction of buildings, but also in the
demolition of obsolete structures and construction of
new ones. Construction and demolition are always
accompanied by the formation of large amounts of
waste. Depending on the type of demolition or
construction different kinds of waste are formed:
broken concrete, crushed brick, wood waste, etc.
Usually the formed waste is temporarily stored
directly at construction sites and as it is accumulated it
is removed for processing or to specialized dump
sites.

Construction waste has a negative environmental
impact both during demolition and during
accumulation at the areas of temporary storage. With
time under the action of wind and rain there is a
gradual destruction of waste and its spread over the
construction site and the adjacent area [1].

I MATERIALS AND METHODS

In 2014 a group of students of the Samara State
University of Architecture and Civil Engineering
under the guidance of the author examined the
existing construction sites in Samara. The location
inspection paid special attention to compliance of
construction sites with the sanitary requirements and
determination of waste composition. The following
types of waste were distinguished: broken concrete
products, crushed brick, and scraps of metal, wood
waste, plastics, glass, paper and paperboard.

As many as 12 construction sites have been
examined [2-4]. All sites were located in close
proximity to residential areas in the central part of the
city. Figure 1 shows the scheme of one of the
construction sites.

Fig. 1. The scheme of construction site Nel: 1 — the construction
site, 2 — borders of a residential area

TABLE 1. Characteristics of construction sites

Ne | Construction Building A Distance | Type of
site location type number| from the the
of | residential | adjacent
floors arca, m | residential
area
1 |Vilonovskaya | Monolithic | 28-34 10 private
St./Sadovaya St. | reinforced
concrete
2 |[Sadovaya St. Monolithic 9 10 private
reinforced
concrete
3 |Leninskaya St. | Monolithic 17 15 private
reinforced
concrete
4 |Polevaya St./ Monolithic 17 30 high rise
Leninakaya St. | reinforced
concrete
5 |Petlevaya St. Monolithic | 24 35 private
reinforced
concrete
6 |Vrubelya St. Frame, 2 86 high rise
administra-
tive
7 |Solnechnaya St. Panel 19-24 100 high rise
8 |5"Proseka Panel 18 25 high rise
9 |5"proseka Panel 19 40 high rise
10 |5"™proseka Brick 9 95 high rise
11 [5"proseka Panel 25 90 high rise
12 |5™proseka Brick 17 25 high rise
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Characteristics of construction sites are given in
Table 1. The location inspection was carried out
twice: in spring and autumn. The time interval
between surveys was at least 4 months.

The first stage of the studies showed the absence at
almost all construction sites specially equipped places
for temporary storage of waste. The waste was placed
in spontaneously formed open dump sites and

they occupied a small area at the construction site and
had an average height of about 1 — 1,5 m.Then the
wastes composition of a dump site was defined. The
wastes were sorted according to their main elements
and a ratio of their volume shares to the whole of the
dump site was calculated.

The composition of the dump site showed that the
main components of the construction waste in the

represented chaotically piled and mixed waste. examined dump sites (fig.2) were as follows: broken
Besides, all dump sites were found to be compact, i. e.  concrete, wood waste, scraps of metal and polymers.
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Figure 2. The composition of construction waste dump sites

At construction site Ne5 the maximum amount of
waste (about 70%) was crushed brick. It was
explained by the basic material used in the
construction of a building at this site. At construction
site Nel0 the maximum waste components were
polymers (80%), as the construction company had
completed the main stage of the building construction
and went to work on the interior decoration, which
was accompanied by the formation of a large number
of plastic containers.

The most rare components were rags in the amount
of 15% (bags for loose materials) found at the dump
site of site Nel, paper waste and paperboard in the
amount not exceeding 5% of the total volume of the
construction waste (dump sites Ne3 — 6) and a roofing
felt waste in the amount of 15% (construction site
No2).

In October- November 2014 the same construction
sites were examined once again. Analysis of the
obtained data showed that no construction waste was
available at 60% of all urban building sites, which was
associated primarily with the transition of those
companies to the final stage of construction, i.e. layout

and landscaping. The period of time of temporary
dump sites was about one year.

The remaining 40% of the sites had territories
without significant changes, i.e. open construction
waste dump sites had not been removed (fig.3). At
two sites there had been a slight increase in waste; at
one of them to the list of previously defined waste the
foam plastic was added.

I RESULTS AND DISCUSSION

During prolonged storage the construction waste
begins to undergo qualitative changes. For example,
the concrete and reinforced concrete can have a
gradual destruction of the weak surface layer under
the adverse effects of rain and surface runoffs formed
on-site which causes the accumulation of all kinds of
smaller particles (including the concrete aggregate)
and concrete dust on the soil surface. Bricks are also
subjected to gradual destruction and crumbing. In the
case of a long stay of the metal waste in the aquatic
environment (in the rain, in the lower parts where
puddles form) corrosion processes occur. Prolonged
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storage of wood, cardboard and paper waste in dump
sites can lead to putrefactive processes.

In addition, the close location of the residential
area, particularly the private sector, to the construction
site and the lack of control over the state of the site
and timely removal of waste, lead, as a rule, to the
transformation of the construction waste dump site
into a mixed one due to the ingress of solid waste
from construction workers and the surrounding
residential area [5-8].

To reduce the negative impact of the construction
waste on the environment a variety of ways have been
developed, e. g. [9-15]. These methods allow
minimizing the impact of the construction work both
during dismantling obsolete buildings and during
erecting new facilities. Implementation of various
additional devices for environmental protection and
the implementation of environmental protection
measures will reduce the likelihood of soluble
pollutants and dust particles in the surface layers of
the soil, reduce the area of contamination by fine
particles and soluble contaminants of surface flows,
prevent the spread of fragments of animal waste, as
well as keep the ground water and adjacent water
bodies clear of polluted runoffs.

A larger amount of construction waste is normally
disposed of at specialized dump sites. As this takes
place, valuable components that can be used as
secondary resources are lost [16-17]. The experience
of foreign and some domestic enterprises shows that
the processing and use of waste can save a
considerable part of natural resources and make it
possible to gain an additional profit. Construction
wastes are ones of the most common wastes that are
used in the construction process and in the process of
manufacturing building materials.

For example, the metal waste is processed in areas
of the country from 35% to 70%, however, the metal
waste formed at the construction site is almost
completely disposed of at specialized dump sites.
Given that the dump site metal waste ranges from 5%
to 55% in the volume and the average volume of the
construction waste dump site ranges about 10 m3, we
can say that when the bulk density of the lump scrap is
2,5 - 3,5 t/m’and the cost of scrap is 12 rubles per
kilogram it is possible to get income in the amount of
up to 200 000 rubles without any pre- processing.

The most common way of wood waste recycling is
the processing and production of chipboards and
fireboards. It can also be used directly at the
construction site when installing a formwork system.
Crushed brick despite its lower strength in comparison
with concrete is often used when laying roads and
aligning surfaces. It is used as filling when
establishing drainage systems, as well as an aggregate
in concrete products.

The broken concrete and reinforced concrete
products accounting for from 30% to 50% in the
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surveyed dump sites after preliminary sorting,
separation of metal and crushing are used when laying
temporary roads, in preparation for the construction of
permanent roads, as an aggregate in the process of
production of new concrete products and so on [18-
20]. To improve the efficiency and increase the use of
construction waste as secondary resources it is
necessary to conduct a preliminary sorting of waste
formed in-situ, i.e. directly on the site.

One of the possible cases for the concrete and
reinforced concrete waste use is using it during the
construction and reconstruction of environmental and
hydraulic structures [21-23]. Since such constructions
usually involve temporary or permanent contacts with
water bodies, the waste used in them must undergo a
thorough pre-sorting and checking for harmful
pollutants.

Figure 3. The view of the construction waste dump site
(dump site 2)

The use of the broken concrete and reinforced
concrete will reduce the amount of primary raw
materials for construction, reduce the amount of waste
recycled at dump sites making them long-lived and cut
the negative impact on the environment.

IV. CONCLUSIONS

1. During in-situ survey of Samara construction
sites building wastes dumps were found out.The life
time of these dumps is limited by the terms of
construction works and can last from 1 to 7 years so it
is hardly possible for them to get mature and grow
into brownfields. On completion of construction the
dumps are liquidated and the wastes are transported to
landfills. According to the results of these
examinations weight shares of their components were
determined. Broken brick, timber, broken concrete
and reinforced concrete as well as metals constitute a
major part of it.

2. It is recommended that construction wastes be
used as secondary resources in the construction work
and manufacture of building materials.Some ways of
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secondary use of wastes applied nowadays in Russia
and other countries are considered. It is also proposed
to apply them to repair or reconstruct environmental
facilities and construct flood-control dams. Such use
allows not only saving the amounts of natural
resources used in construction but also it leads to
reduction of the wastes taken out to landfills.
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