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MODERN TECHNOLOGIES FOR QUALITY
MANAGEMENT OF SERVICES AND
WAYS OF THEIR IMPLEMENTATION AT
ENTERPRISES SERVING THE FIELD OF
ROAD CONSTRUCTION

In modern conditions of increased competi-
tion, the imposition of sanctions by unfriendly
states against the Russian Federation, the
economic crisis, the political component — all
these factors greatly affect domestic enter-
prises; the question arises of the survival of
companies. Domestic companies need to
produce their products and cease to depend
on the Western component; these products
and services must comply with the excellent
system.
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COBPEMEHHbIE TEXHOJIOI'MU YINPAB-
NEHUA KAYECTBOM YCNYTr U NYTU UX

PEANU3ALUN HA MPEANPUATUAX, OB-
CNYXUBAKOLLUX CPEPY IOPOXHOIO

CTPOUTENBLCTBA

B coBpeMeHHbIX yCrOBUAX YCUMEHMNE KOHKY-
peHunn, BBEAEHNE CaHKLUIA He4PYKECTBEH-
HbIMW rocygapcTBamu B OTHOLLEeHUK Poccun-
ckon denepaumm, 3KOHOMUYECKUIA KPU3NC,
nonuTMyeckas cocTaenstowas — Bce 3Tu dak-
TOPbl OYEHb CUMNBHO BNUSAIOT HA OTEYECTBEH-
Hble npeanpusaTus. B cBA3M ¢ 3TUM BCTaéT
BOMPOC O BblXMBaHUKN koMnaHun. OTeve-
CTBEHHbIM KOMMaHUAM HeobxoaMMo NPOn3Bo-
ONTb CBOK NPOAYKLMIO N NepecTaBaTh 3aBU-
ceTb OT 3anaZiHoW coCTaBMnsOLLEN, JaHHas
NPOAYKUNS U YCIyrn OOMKHbI COOTBETCTBO-
BaTb CUCTEME MUPOBOIO YPOBHS.

KayecTtBO npogykuumn Heobxoaumo 3aknagbl-
BaTb B MPOLECCE N3rOTOBMNEHNSI NPOAYKLMNMK,
cnenoBaTenbHO, rMaBHbLIM KINOYOM ero noa-
OepXaHusi U LeHTpanbHbIM 311IEMEHTOM CMo-
COBHOCTM B KOHKYpPMPOBaHWUM NPON3BOAUNTENEN
SIBNSIETCS aKTyanbHOCTb CUCTEMbI MEHEK-
MeHTa KayecTBa, KoTopasi CyLLeCTBYeT Ha
NpeanpuaTUSX, 3aHUMaoLLIMXCS OPOXHbBIM
CTPOUTENLCTBOM.

Bcé Bbllwe ckazaHHOe NPUBOAUT K NOLLIAroBo-
MY YBENUYEHUIO POSIN CUCTEMbI MEHEKMEHTA
KayecTBa B hupme.
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cucrtemMa MeHepKMEeHTa KadecTBa, JOPOXHOEe
CTPOUTENDbLCTBO.
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Today, roads in the Russian Federation lag 40-50 years behind the highways of lead-
ing foreign countries in their technical development and, consequently, innovative activities for
road construction.

Innovative development of roads in construction implies the use of upgraded technolo-
gies, modern materials and machinery that have high performance, the main purpose of which
when implemented in road construction isto show reliability, durability, which will increase the
service life of roads.

The emergence and emergence of an interest in the issue of quality management
emerged with the development of mass industrial production.

An enterprise’s quality management system is a system of standards that are imple-
mented in an organization to improve production levels and comply with global standards. The
quality management system (QMS) is part of the overall management system of an enterprise,
which ensures the stability of the quality of products or services.

The purpose of the quality management system is to set out the requirements for the
management system and to monitor their implementation.

It should be noted that the quality management system also usually includes an eco-
nomic aspect, i.e. an examination of the total relationship between the organization’s economic
performance and its output, by looking at the costs of producing quality products and comparing
them with the losses which occur when products of inadequate quality are produced [1].

Nowadays, ensuring the quality of products manufactured by a company is avery im-
portant task. Quality determines the competitiveness and viability of a company, as well as its
efficient operation.

Profit maximization is also impossible without maintaining and improving the quality of
products to meet the requirements of certain standards and the wishesof consumers. Therefore,
quality management is a very important task.

In the Russian Federation, it is quite common to have a quality certificate asa prereg-
uisite. This document will definitely be required by participants in tenders, public procurements
and quality competitions. In addition, it may also be required by some customers [2].

Thus, at present, a large number of enterprises are still pursuing a control- based ap-
proach to quality management. However, external and internal conditions are forcing the trans-
formation of quality management from a method of defect control to a real management activity.

In order to understand how important the quality management system is to the compa-
ny’s management system, it should be noted that all functions of the company are divided into
three groups, as illustrated in Figure 1:

Group A Group B Group C
primary activity aimed at the
implementation of the product as a rule, this is a management
life cycle processes. activity that is aimed at . . .
. . : . ) activities aimed at regulating
Manufacture of specific improving and increasing the
. . the performance of group B
products and closely related efficiency of performing the functions
operational management main and management
functions (planning, control, functions of group A
regulation)

Figure 1 — Enterprise functions by activity group and their relationship to thequality man-
agement system

The quality management system belongs to the latter group of functions. Its purpose is
to set the requirements for the management system and to monitor their implementation.

Thus, it is possible to formulate the goal of quality management to achieve long-term
success by 18organization customer satisfaction and ensuring that the results of the compa-
ny’s processes meet the needs of society [1], [3]-[6].

An optimum quality control system should be considered a system that can not only cor-
rect defects and deficiencies but also, on the basis of appropriate analysis, determine the cause
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of the deviation and formulate scientific and technical solutions. Ensure that defects that could
lead to manufacturing defects (GOST, SniP) are corrected in good time.

The quality, however, depends on the materials, the method of laying the bearing layers
of the pavement, the seasonality and the timing of road construction. More often than not, con-
struction companies are obliged to lay the pavement within a short time frame, given that the
budget is not always sufficiently allocated. For this reason, asphalt pavers often pave in bad
weather conditions, such as rainor snow. Premature deterioration of roads occurs due to failure

to comply with the rules
Table 1 shows t
Table 1 — Quality contro

for the organization of road construction work [2].
he quality control procedures.
| procedures

Before work
commences

During the course of the work

At the final stage

1. Representation at thesite to
all stakeholders involved in the
road construction process

1. Analyses the completeness and quality of the working docu-|
mentation, project designs, flow charts, schemes and process|
regulations.

Road construction processes at the site

1. Preparation and hando-
\ver to the client of the
construction control pack-
age as stipulated in the
terms of reference

2. determine on site thebound-|
aries of sections, structures|
and components, as well asthe|
types and quantitiesof construcH
tion and

installation work to bemonitored

2. analysis of the completeness and correctness of the contrac-
tor's production and technical documentation, Conducting ran-
dom incoming inspection of road construction materials, struc-
tures and products directlyused on site

2. Conducting upon
agreementwith the Client o
pre-acceptancediagnostics
of the road section to be
handed over, as well as
participation in the Work-
ing and  Acceptance
Commissions

3. Approval of the prescriptive
form withthe customer Familiar
ization of specialists with the
project  documentation and|
technical documentation

4 Assess the correctness of the surveying work

3. Drawing up a final re-
port on the construction
control of the construction,
reconstruction or overhaul
of the facility, containing
the final informationon the|
measures taken at the
facility of the work and the|
irregularitiesdetected

5. Conducting a quality assessment during random operational
checks

4. To monitor the technical
and operational condition
of the object of construc-
tion, reconstruction or
overhaul

during the warranty period

6. Assessment of compliance of the works in progress with the|
actually approved schedules

5. To monitor the technical
and operational condition

hidden work and intermediateacceptance of critical structures

7. The acceptance inspection shall include the certification of

of the object of construc-
tion, reconstruction o

8. Selective photographing of processes, stages of construction,
reconstruction or major repairs, -
structural elements

overhaul during the war-
ranty period

9. Drafting and submitting reports

In the area of management, full compliance with the requirements of government policy

in connection with the Federal Law on Technical Regulation is to be sought and expected. This
includes clarifying the functions of the management apparatus, adapting the structure to the
objectives set, developing information networks, densifying information flows, and building
management by applying the principles of total quality management.

The concept is the basis for the development and formulation of immediate and long-
term plans for quality improvement work.

The key to the success of the ‘Control’ concept must be its in-depth understanding and
practical application, professional training and quality assurance training. Quality assurance
should be a key objective at all levels of road program implementation.

The main factor that affects product quality is the use of innovative paving materials,
which the company does not use, and there is no algorithm by which optimal quality characteris-
tics are found.

Road construction problems are very important in the Russian Federation because
every year the number of cars increases and the quality of road structuresdecreases.

The need for innovative road construction technology is driven by anumber of factors:

the constant increase in the number of vehicles;

increased traffic flows;
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— the high cost of road construction materials and machinery;

— sign

ificant repair

to connectsettlements;

and

construction

of  district

— traffic safety and environmental standards in road construction.
The following algorithm, shown in Figure 2, is proposed to determine acceptable values
for quality characteristics, price levels and problems to be solved.

roads

of the averags Industry

price on guality

road characteristics

Anglysis of the cost
of road construction
from quality

road characteristics

| into &
the upper limit of the

quali

N

types

:ptable

Dexfining
falling into e
ranges for a
guallty

characteristics

quality and

Y
selected types of roads

n for innowvative

ts to &0l Ve

The choice of directions for improving technologies and innovative projects to eliminate the identified

Figure 2 — Algorithm for determining acceptable values for quality attributes, pricelevels
and problems to be solved

The proposed algorithm will enable more informed decisions to be made in choosing
areas for its development, to improve precisely those aspects of its activities that need to be
changed in the first place, and most importantly will improve the quality of the services of-
fered.

The proposed algorithm will also make it possible to identify more clearlyits market
position and to take targeted measures to improve it, together with the solution of the problem of
increasing the efficiency of its activities and improving quality management.

In order to improve the quality of roads, the following innovative material, expanded clay
aggregate, is proposed for use.

Foam stone chips are used for the base course of asphalt pavements. It is a very high
quality and most importantly reliable material. No additional equipment is required for its laying
—only aroller.

The main properties and advantages of the proposed material are shown in Table 2.

Table 2 — Properties and advantages of cellular glass crushed stone compared to traditional
sand

Parameter Description

Properties — low thermal conductivity;

— fire safety;

— high strength at a relatively low weight;

— durability;

— frost resistance (relevant for the Russian climate);

— eco-friendliness
15-20 per cent lower than using sand
lower by 15 per cent than using sand

Cost of constructing 1 km ofroad
Labor costs

Costs of excavation work
Material consumption

20 per cent lower
half the layer required compared to traditional sand
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The table shows that not only does the proposed material have obvious advantages
over sand in terms of properties that improve road quality, but also thatusing this material will
optimize costs by substantially reducing them.

In addition, the use of the new material will lead to shorter construction periods.

Most importantly, the quality and lifespan of roads is predicted to improve.
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