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Bcmanoeneno ocnosni paxmopu, wo enau-
earomv Ha edexmueHicmv 6i0HO6IEHNA 6000~
npogionux mepesc memodom <bepcmaaiinumnes
HA 0CHOGI Y3A2albHEHUX MEeXHIYHUX | OpeaHi3a-
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HOK 6uoinieni paxmopu, wo mMaromo HAUOGLALWUIL
énaue Ha eexmueHicmv pemMoHmHux poéim,
maxi aK: QPisuKo-mexaniumi 61acmueocmi rpyH-
my, mexniunul cmamn icHYO1020 mpyéonposo-
0y, n030062CHIl NPOPinb MiNANKU 610HOBNEHNA.
emanvie docaioscenns uyux gpaxmopie 00360-
JUMb NONINWUMU MEXHIKO-EKOHOMIUHI noKa3-
HUKU 6I0H0BTI06ANLHUX POOIM

Kmouosi cnosa: sodonocmananns, mpyédo-
npoeio, eodonposioni mepeoici, Gesmpanuerini
mexnonoezii, memoo <bepcmaaiinune>
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Yemanoenenvt ocnosnvie paxmopot, eausiro-
wue Ha A exmusrocms 60ccmanosenus 6000-
nposoonvix cemeii memodom «bepcmnaiinunes
Ha 0cHOBe 0000UEHHBIX MEXHUMECKUX U OP2aHU-
3AUUOHHO-MEXHON0UMECKUX XaAPAKMEPUCMUK
yuacmxos. C nomoupto memooa 3KCnepmHuvLx
ouenox evldenenvl axmopvt, oxasviearoujee
Hauboavuwee eauanue na AP Pexmusnocms pe-
MOHmMHBIX paGom, maxue Kax: Puuko-mexa-
HUuecKue C60UCMEA zpyHma, mexnuueckoe
cocmosnue cywecmeyouezo mpybonposooa,
npoooabHbLI nNPoduas yuacmka 60ccmanos.ie-
nus. [lemanvroe uccaedosanue dannoix Pax-
mopo8 No360UM YAYHUMUMb MEXHUKO-IKOHO-
Muueckue noxazameau 60CCMAHOBUMETLHBIX
pabom

Knouesvte croea: sodocnabocernue, mpyoo-
npoeod, 6000nposoodHbvle cemu,becmpanuieri-
Hble mexnonozuu, memoo «bBepcmaaiinunes
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1. Introduction

Under current conditions, operational enterprises of the
water utilities in the Ukrainian cities fulfill their social and
economic commitments at the limit of technical and organi-
zational capacities, which is evidenced by:

1. Technical constituent: technical condition and the
wear of the main assets, in particular, water supply net-
works (a structure of the water utilities networks in Ukraine
by technical constituents is presented in Fig. 1-4) [1].

2. Economic constituent: unstable economic situation in
the country and the sector's dependence on subsidies.

3. Organizational-administrative constituent: an obsolete
management system, which requires reformation.

An increase in the volumes of renovation operations
at the underground engineering communications of wa-
ter utilities, stricter requirements to the ecological safe-
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ty of conducting construction works when repairing and
laying of distribution networks under conditions of tight
existing urban development necessitate using such techni-
cal equipment that provides for conducting the earthworks
at the minimum volume and impact on the surrounding
array.

England, Germany, France, Italy, Denmark, the USA
and other countries gained significant experience in the
reconstruction of underground pipelines by the trenchless
techniques. They make it possible to substantially reduce
duration of construction operations, to exclude digging the
territories by 80—-90 %, to achieve large savings as compared
to the traditional trench method. They include: broaching
polymeric pipes through the existing pipeline with and with-
out the destruction of the existing pipe, lining the internal
surface of pipelines by the seamless woven hoses made of the
polyester and nylon threads, etc. [2].
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The experience of the operating enterprises over recent
years has attested to the fact that in Ukraine more and
more attention has been paid to the issues of using trench-
less techniques that are known in the world as NO-DIG or
TRENCHLESS TECHNOLOGIES. In this connection, it
is necessary to highlight the renovation of water utilities
networks by the berstlining method. Due to significant tech-
nical wear of the water utilities networks in Ukraine and,
as a result, to an increase in the volumes of repairing works
by the given method, it appears interesting to improve the
effectiveness of their conducting. The study of the factors
that influence the efficiency of restoration of the water
utilities networks is by all means relevant. The hypothesis
of present scientific work is in the fact that examining the
factors that influence effectiveness of the repairing works
at water utilities networks by the berstlining method and
the identification of the most important of them will make
it possible to improve the efficiency of conducting recon-
struction works.

2. Literature review and problem statement

The questions of reliable functioning of water-supply
system are paid much attention to in a significant number of
papers both of theoretical and practical character. Scientists
over a period of many years have improved effective me-
thods, which, first of all, include such as Inliner, Berstlining,
and Relining. Paper [3] pays special attention to managing
a water-supply system as a uniform technological process.
In its turn, insufficiently investigated is the question of im-
proving the reliability of functioning of water-distribution
networks. Study [4] considers the process of restoring the
underground engineering communications as a comprehen-
sive process. At the same time, the issue of technological
constituent of conducting repair works at the objects remains
unresolved as yet.

Contemporary materials with increased corrosion resis-
tance, applied for the construction, repair and restoration
of pipeline systems are explored in detail in paper [5]. Ar-
ticle [6] pays special attention to the combined laying of
underground utilities in the communication tunnels; in this
case, the trenchless methods of construction and restoration
are highlighted. As is noted, a joint laying of underground
utilities makes it possible to reduce expenditures for the con-
struction and operation of municipal networks of different
designation. In their turn, organizational-technological pe-
culiarities of the restoration of underground utilities in the
communication tunnels have been insufficiently examined.

It was established [7] that from ecological and economic
point of view, the construction of communication tunnels
with the water utilities networks and other utilities is the
most expedient variant for a city life activity under modern
conditions.

Paper [8] examined in detail the process of restoration
of technically worn-out pipelines by the compressed poly-
meric sleeves, paying special attention to the benefits of
such technology. But, at the same time, special features of
conducting the works and the expediency of applying this
technology under limited financial resources were not taken
into account.

Studies [9, 10] pay considerable attention to the ques-
tions of providing reliable and failure-free operation of the
sewerage and water supply networks, in particular, to the de-



velopment of organizational-technological solutions, which
improve the operational resource of tunnel collectors and
main water lines.

Paper [11] explored a complex of supply and distribution
of water in housing and communal services. The process of
water supply and removal is examined as a complex system
process. The question of improving the stability of water
supply on the whole remains unresolved.

In the practice of restoration and repair of water uti-
lities pipelines, more and more attention is paid to the
questions of using promising trenchless technologies of the
restoration (sanitation) of water utilities networks, which
is an alternative to the traditional open method of resto-
ration and construction by the excavation and trenching
methods.

An analysis of the world practice of the repair work
demonstrated that the basic one is the traditional tren-
ching method of repair («steel to steel»), at the possibility
of conducting the earthwork. Larger volumes of operations
are increasingly fulfilled with the application of poly-
ethylene pipes, including PE 100, PEX, and multilayer
polyethylene pipes. When applying these methods, the
pipes are used made of polyethylene, polyvinyl chloride,
glass-plastic pipes, «sleeves», impregnated with polymeric
formulations, etc.

In Ukraine, the «Relining»> method of repairing the pipe-
lines of water supply is widely applied, which is based on the
technology of pulling into the internal cavity of the repaired
section of pipes (after pre-cleaning) of a new (preliminarily
welded) lash of polyethylene pipes with maximally close
size in diameter [10]. And increasingly used is the «Berst-
lining» method (replacement method), which has a number
of peculiarities in the application for particularly assigned
conditions, the careful study of which is of scientific and
practical interest.

3. The aim and tasks of the study

The aim of present work is

— to identify the factors, which exert the largest influence
on the effectiveness of the «Berstlining> method when re-
storing the water utilities networks.

4. Materials and methods of examining the factors, which
influence the effectiveness of restoring water utilities
networks

4. 1. Basic examined materials and special features of
the «Berstlining» technology for restoring water utilities
networks

In the course of the study, we collected, analyzed, ge-
neralized and compared the data on the technological pa-
rameters of restoring worn water utilities networks by the
trenchless method of repairing «Berstlining». The essence
of the method is in the fact that an operating mechanism is
introduced into the restorable pipeline; it displaces soil, tears
apart the old pipe and simultaneously draws a new one in the
formed cavity (Fig. 5). The remains of the ruined pipe are
pressed into the surrounding soil [1].

In the course of conducting operations on the under-
ground destruction and replacement of pipelines by the
«Berstlining» method, specialized equipment is used:

1. Hydrostatic destroyer of pipes Hydrostatic Pipeburster.

2. Specialized pneumo-impact unit Hydrostatic Pipe-
burster [5].

The basic working unit (Hydrostatic Pipeburster) of the
replacement method is placed in the prepared target trench.
When put into operation, it pushes steel rods into the cavity
of the old pipe. Traction rods are pulled throughout the entire
extent of the restored section of the pipeline. Next, a knife-dest-
royer (knife’s design includes dilator, cutting edge, a rafter tip
that catches knife with the steel rod when pulled, chain coupling
for the tow cap) and calibrator with the fixed polymeric pipe are
immersed in the original trench, fastened to the traction rod.
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Fig. 5. Principle of conducting the operations by the «Berstlining» method: a — technology of
the replacement method; b — design feature of the working body



Hydrostatic unit pushes the entire installed chain «rod —
knife-destroyer — new pipe» inside the existing worn section
of the pipe with its subsequent destruction. As a result of per-
formed operations, pieces of the destroyed pipe are pressed
into the soil, which allows its strengthening and compression,
thus creating a tunnel, which contains the new pipeline [2].
This technology has a number of advantages compared with
the traditional open method of restoring the water utilities
networks, in particular, a significant decrease in the volumes
of earthwork.

4. 2. Technique for examining the factors, which influen-
ce effectiveness of applying the «Berstlining» technology

Underlying the study of factors, which influence effec-
tiveness of applying the «Berstlining» technology are tech-
nical, organizational-technological data, obtained as a result
of sanitation of sections of the water utilities networks with
different diameters in the city of Kharkov. As the objects of
study we selected five sections of water utilities networks in
the city of Kharkov. In the course of the study, serial number
was assigned to each object of restoration; we described its
basic characteristics, as well as organizational-technological
peculiarities of conducting repair works at them under exist-
ing conditions.

Based on the organizational-technological peculiarities
of conducting repair work at each of the described-above
objects of restoration, we defined the basic factors, which
influence effectiveness of the «Berstlining» technology for
the assigned conditions. Next, with the aid of the method ex-
pert evaluation of the technical, organizational and technical
indices of the sections of water utilities networks, the most
significant factors were identified, which exert the largest
influence on the technical and economic indices and the
effectiveness of applying the technology «with the destruc-
tion» of the existing pipe.

5. Results of the study

5. 1. Results of the studies of factors, which influence
effectiveness of the «Berstlining» method in the course of
restoration of water utilities networks

In order to conduct the study of factors that influence
the effectiveness of applying the «Berstlining» technology,
we selected five objects of restoration in the networks of
water supply. Selected schemes of the examined sections of
urban water pipelines at the objects of restoration 1 (OR1)
in Prospekt Nauky Avenue are given in Fig. 6, at the ob-
ject of restoration 2 (OR2) in Trinkler Street — are given
in Fig. 7.

Repair work at the objects were carried out by the
trenchless method with the destruction of the sanitized pipe
using specialized unit Hydrostatic Pipeburster T125 and
T40 (Denmark) that works with the force on destruction
of 125 and 40 tons, respectively. The basic technological
operations were preceded by the operations of preparatory
period:

— setting up a temporary water pipe and reconnecting the
multi-apartment houses for the provision of uninterrupted
supply of drinking water to consumers;

— welding a lash from polyethylene pipes of the calcu-
lated diameter and length, necessary for the sanitation;

— arrangement of starting and target foundation pits at
the objects.
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Fig. 6. Schematic of water utilities network at the object of
restoration in Prospekt Nauky Avenue (OR1)
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Fig. 7. Schematic of water utilities network at the object of
restoration in Trinkler Street (OR2)

The basic technological operations for conducting the
repair work are:

— disconnecting the restored pipeline from the feed sys-
tem of the centralized water supply and discharge of water;

— arrangement of working unit Pipeburster with a spe-
cialized support into the target foundation pit;

— pushing steel rods inside the worn pipeline (Fig. 8, a);

— connection of the knife to the rods with the subsequent
fastening of the lash of polyethylene pipes;

— hydrostatic pulling of chain «rod — knife — new pipe»
with the strengthening for the destruction of old pipe to the
route of the section (Fig. 8, b);

— setting up a coupling «polyethylene — steel»;

— installation of supports;

— reconnecting the water inputs of multi-apartment
buildings to the sanitated pipe;



— hydraulic test with the subsequent washing and disin-
fection of the pipe;

— back filling of the starting and target foundation pits.

The arrangement of butt joint of pipes «polyethylene —
steel» was carried out with the aid of the flange joint through
a collar bushing. The basic characteristics of the objects of
restoration (OR) of water utilities networks by the «Berst-
lining> method are given in Table 1.

Fig. 8. Technological operations of the «Berstlining» method: @ — installation of equipment into the
target trench in Prospekt Nauky Avenue (September 2015), b — pushing the steel rods inside the

On the basis of generalized technical and organizational-
technological characteristics of the objects of restoration,
we determined the most significant, in the opinion of the
Authors, factors, which influence effectiveness of conducting
repair works by the «Berstlining» method, each of which is
assigned with symbol F1..F12 (Table 2).

The ranking of factors in the ascending of descending or-
der of any inherent property is performed with the aid of the
method of expert estimations [12,
13]. When ranking, an expert in
the subject area arranges the fac-
tors of influence on the efficiency
of reconstruction works in the or-
der, most rational to him, and as-
signs ranks to it. In this case, rank
No. 1 obtains the highest degree
of significance of the influence of
factor on the effectiveness of per-
forming reconstruction work, and
rank No. N — the lowest. There-
fore, the ordinal scale, obtained
as a result of ranking, must satisfy
the condition of equality of the
number of ranks «12» to the num-
ber of ranked factors «n» [12].
Next we compiled the summary
table of ranks for all experts of the

worn pipeline in Trinkler Street (June 2016) group (Table 3).
Table 1
Basic characteristics of the objects of restoration of water utilities networks by the «Berstlining» method
No. of Object, No. of entry
) Characteristic
entry OR1 OR2 OR3 OR4 OR5
Technical indicators
1 Sanitated pipe 300 100 250 400 200
Diameter, mm
2 New pipe 315 100 250 400 200
3 Sanitated pipe steel steel steel iron cast steel
Pipe material
4 New pipe PE PE PE PE PE
5 Degrge O,f overgrowing of considerable | considerable | considerable | insignificant | considerable
pipe's inner wall
Number of damages over last
6 Technical condition 5 years, ics. 13 9 14 19 18
7 Damage nature* A B, C A, B A B, C C,DE A, B
8 Method for repair of damage** a,b,cde
9 Number of connections to the sanitated pipeline, pcs. 9 3 11 12 8
10 Existence of turns in the route of pipeline yes no yes yes no
1 Slope of the route, height difference considerable | insignificant | insignificant | insignificant | insignificant
Organization-technological indicators
12 Restoration section length, m 250 150 400 450 285
13 Number of target foundation pits, pcs. 3 3 6 10 4
14 | Approximate distance between target foundation pits, m 125 75 80 45 95
15 Name Hydrostatic Pipeburster
Technological equipment
16 Traction force T125 T40 | T125 T125 T40
17 Working body motion direction combined
Notes: * — nature of damage: A — pitting corrosion; B — through corrosion; C —breakdown of joint connection; D — longitudinal

cracks; E — transverse cracks (breaks). ** — method for repair: a — local repair; b — steel clutch; ¢ — closing of butt joint; d — partial

replacement of pipe; e — application of anticorrosive coating




Table 2

Factors that influence the choice of method for repairing
a water utility network

No. of

Factor
entry

F1 | Diameter of the existing pipe

F2 | Material of the worn pipeline

F3 | Degree of overgrowing of pipe's inner wall

Technical condition (availability of damage statistics,

k4 methods for damage repair)

Existence of turns in the route of pipeline (longitudinal

F5 profile of the repaired section)

Slope of the route, height difference (longitudinal profile

Value Dy is found with the aid of the following ratio

D, ,=n-(n+1)/2, 3)

total
where n is the total number of factors of influence.

After conducting the standardization and calculations of
all standardized ranks, we formed a table (Table 4, Fig. 9). It
is evident from Fig. 9 that F4, F5, F6, F 10 gained the lowest
sum of ranks, which indicates their largest significance.

Table 4

Results of a survey of experts, who are included in the group,
taking into account the scaling

Expert
Total

F9 | Distance between target foundation pits

F10 | Physical-mechanical properties of soil

F11 | Number of connections to the sanitated pipeline

Repair site (constrained construction, central part of the

F12 city, etc.)

Table 3
Results of a survey of experts who are included in the group

Fact:
F6 of the repaired section) actor 112 (34|56 7]8]9]10
F7 | Restoration section length F1 [131]98(9.0 (10.7{ 79 | 88 |10.8|11.3|11.1|12.0| 104.5
F8 | Number of target foundation pits F2 [66(54]|68[64|57|66[65|57|61]|50]| 608

F3 [55(65|79(53|57|77|65|68|61[50]| 63

F4 |22|11(11]21(23(22|33|23|30]|10]| 206
F5 [33|12]11(21|34|11[33]23(20]|10]| 208
F6 |33|43[34|43|56|55|43|34|41]50| 432
F7 |55|65(56(53|68|55]|54|68]|4.1]|60]| 575
F8 [132]11.9(13.6{12.8(11.3(11.0|10.8|11.3|11.1|12.0| 119.0
F9 |77(87(102(75[90(99|76|79|81[80| 846

F10 |11 (22|23 |21 |11 |11 |11 |11]20]20| 161

Since, in certain cases, the ranks, appointed by experts
to one or another evaluated factor, coincide, we performed
scaling of the ranks [12]. Scaling is the standardization of its
kind and its purpose is to ensure that the sum of the ranks,
appointed by each expert, is equal to the sum of members of
natural series from 1 to n (where n is the number of factors of
influence), which is calculated by formula:

R.-D
stand __ 7] total
Ri==p ™

i

where Rjj is the value of the i-th rank, j-th phenomenon; Dyl
is the sum of members of the series of phenomena.

The value of the sum of the ranks, assigned by the i-th
expert to all factors, is determined by formula:

D, = Y Rij. 2)
j=1

Expert F11 [88198(79196(90(77|76(90|91(100| 885

Factor Total

1 2 3| 4 5 67118910 F12 | 88 {10.8{ 9.0 | 9.6 |10.2{11.0{119]10.2|11.1{11.0| 103.6
F1 8 8 |11 10|12 7 (10|10 11| 9 96 Total | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78
F2 666|655 |6|5]|6]5 56 Lo
F3 717165556 |6]|5]|6 58 o 119
F4 1 2 3| 2 1 213 2|2 1 18
F5 |11 ]2]21]3|3][2]3[1] 19 ]
F6 | 3|5 |4|4]5]|5]4|3[3][4] 40 0
F7 |5 |5|4|5|6[6|5|6]|5]|6]| 53 1
F8 [12|10 11|12 12]10| 10|10 |12 | 11| 110 0
F9 9198|7887 7 7 78 20 1
Flo j2,tj2)2;2]1]1]1]1]2 15 "R R P Fa P R F1 F8 FO FlO FI1 F12
Fit 7 7 9 9110 8 7 818 9 82 Fig. 9. Diagram of summary ranks of the examined factors according
F12 | 8 |10 (11| 9 |11 | 9 |11 9 | 8 |10 96 to the results of expert evaluation
Total | 69 |71 |77 | 73|78 |69 | 72|69 |71 |72 -

In order to determine the coherence of experts, we used
coefficient of concordance W [11], calculated by formula:

W:¢, (4)
m’ ~(n3 —n)

where m is the quantity of experts; n is the number of factors;
S is the deviation of the sum of squares of significance from
the mean squares of significance, which is determined by the
following formula [11]:

)2 _(Z;Z;Rij)z.

=3 (1R, ©

n

As a result of analysis of the standardized ranks and per-
formed calculations, we obtained coefficient of concordance,
equal to 0,828, which indicates a high degree of the coherence
of opinions in the selected group of experts.



6. Discussion of results of examining the factors, which
influence effectiveness of the «Berstlining» method when
restoring water utilities networks

Out of the obtained data, it should be noted that from the
above-described 12 factors, the highest degree of influence on
the effectiveness of the «Berstlining> method when restoring
water utilities networks is exerted by factors F4, F5, F6,
F10 (summary rank of these phenomena — minimum), in par-
ticular: technical condition of pipeline (availability of damage
statistics, methods for damage repair); physical-mechanical
properties of soil; slope of the route; height difference (longitu-
dinal profile of the repaired section); existence of turns in the
route of pipeline (longitudinal profile of the repaired section).

At the object of restoration in Prospect Nauky Avenue,
we observed partial «extrusion» of the existing pipeline from
the ground massif into the target foundation pit. It testifies
to the fact that they did not take into account the influence
of such factors as physical-mechanical conditions of the soil,
as well as technical condition of the pipeline. As a result of
previous liquidations of emergencies, this section of water
utilities network contained a considerable quantity of repair
clutches. This resulted in heightened difficulty for the pas-
sage of working body of the traction installation (Fig. 10).

Fig. 10. «Extrusion» of the existing pipe from the ground massif
at OR1 in Prospect Nauky Avenue (September 2015)

This fact led to an increase in the period of conducting
reconstruction work.

Thus, results of the studies may find their application
in the subsequent practice of performing repair and re-
construction work by the operating organizations in the
networks of water supply. In future, it is of interest to quan-
titatively assess the factors, which influence effectiveness of
the «Berstlining» method when restoring the water utilities
networks.

7. Conclusions

1. On the basis of field research at the objects of resto-
rations of water utilities networks, we generalized technical
and organizational-technological peculiarities of conducting
the work by the «Berstlining»> method.

2. The factors are determined, which influence the ef-
fectiveness of conducting repair and recovery works by the
«Berstlining»> method: diameter of the existing pipe, material
of the worn pipeline, degree of the overgrowing of the inter-
nal wall of a pipe, technical condition, the longitudinal profile
of the section for restoration, length of the section for resto-
ration, a quantity of target foundation pits and the distance
between them, physical-mechanical conditions of the soil,
a number of connections to the sanitized pipeline, the site of
performed work.

3. It is established with the aid of the method of expert
estimations that the highest degree of influence on effective-
ness of the «Berstlining> method when restoring the water
utilities networks is exerted by factors: technical condi-
tion of pipeline (availability of damage statistics, methods
for damage repair), physical-mechanical conditions of the
ground, slope of the route, height difference (longitudinal
profile of the repaired section), presence of the turns in
the route of pipeline (longitudinal profile of the section for
restoration).
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06’exm docaidicenv — npouec cmyz060-
20 00poGimKy TPYynmy eepmuxanvio-Ppesep-
HUM adanmepom po3pooneHoi KOHCMPYKUii.
Ilpeomem oOocaidicenv — eusnauenns 6nau-
8Y KiHeMaAmMuyHUx napamempie adanmepa Ha
noxasnuxu axocmi oopo6imxy. Buxonani ana-
Jimuuni docaiodcenns 0ii adanmepa na rpynm
ma nposedeHi excnepumeHmu 3a CKAAOEHO0
Mmemoouxoto. Pesyanomamu odocaidycenv ceio-
4amo NPoO MONHCAUBICMb OMPUMAHHS 3A0AHUX
NOKA3HUKIE aAKocmi 00polimKy waaxom pezy-
J0BAHHSA KIHEMAMUUHUX napamempie

Knouoei cnosa: cmyzosuii 06pobimox rpyn-
my, eepmuxanvho-@pezepuuil adanmep, po6o-
ye cepedosuuie, KiHeMAMuuHi napamempu
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Ob6sexm uccaedoganuii — npouecc JeHmou-
HOU 00padomru nouevl eepmuxaIbLHO-Ppesep-
HbIM adanmepom paspabomantoii KoHCmpyx-
uuu. Ilpeomem uccnedosanuii — onpedenenue
BIUAHUSL KUHEMAMUYECKUX napamempos adan-
mepa na noxazamenu xawecmea oopaéom-
Ku. Boimoanenvl ananrumuueckue uccaedosanus
delicmeus adanmepa Ha nouey u NPosedeHvl
IKCnepuMeHmvl N0 COCMABIIEHHOU Memoouxe.
Pesynvmamor uccaedosanuii ceéudemenvbcmey-
10Mm 0 603MOMNCHOCMU NOAYHEHUS 3A0AHHBIX
noxasamenei xawecmea obpabomxu nymem
PeYaupo8anus KUHeMamu1ecKux napamempos

Kniouesvte caoea: nenmounas oépabomxa
nousvl, 6epMUKANLHO-Ppe3epHblil adanmep,
pabouas cpeoa, Kunemamureckue napamempol

0 0

1. Introduction

Nowadays agricultural production is a major industry,
which provides the internal consumer market and its satu-
ration with foreign currency earnings through export. The
agricultural sector is the most attractive for foreign and
domestic investment. However, stable profitability in the
sector is provided by extensive methods of management, and
the introduction of new technologies is not becoming widely
spread. This negative phenomenon is caused by a weak feed-
back between science and industry.

One of the new and promising technologies is the tripper
strip soil tillage, which in the international practice became
known as Strip-till. This method is the cultivation of the
strip, into which crops will be sown, while the spaces between
them will remain untilled, which combines the benefits of
zero (No-till) and traditional technologies.
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Therefore, a relevant problem of modern agricultural
mechanics is the study of this technology, development of
appropriate soil tillage tools, determining their effect on the
environment and the substantiation of optimum parameters
of cultivation process. This will make it possible to provide
the agricultural sector with efficient equipment and to in-
crease production intensity.

2. Literature review and problem statement

One of the main ways of influence on the natural envi-
ronment in order to obtain products of plant growing is the
change in volumetric mass (density) of soil by mechanical
influence. To increase the volume of agricultural produc-
tion in the middle of the last century, more than 50 % of
Ukraine’s territory was ploughed, which is one of the highest




