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DETERMINATION AND RANGING OF ORGANIZATIONAL AND
TECHNOLOGICAL FACTORS THAT DEFINE THE RATIONAL
DECISIONS OF RE-BARS CONNECTION

Purpose. The paper proposes: 1) determination and formulation of factors that influence the choice of rational
method for joining re-bars of vertical support members of reinforced concrete frame; 2) determination of factor
parameters; 3) ranging of factors by the expert evaluation (Delphi) method. Methodology. In order to achieve
research objectives, it is necessary to carry out analysis of existent rebar connection methods, determination
of factors and parameter variation limits for each of the methods. Performing factor ranking by the expert evaluation
method. Findings. The results of the questioning materials of 14 experts in the area of monolithic construction
allowed setting the following: when choosing the rational re-bars connections, the most significant values are the
factors that define the time parameters: possibility of carcassing, time of joining the re-bars, length of rebar cage,
prior operation run time, operation time of main lifting equipment. Herewith the factors that define the rebar cage
parameters have a direct relation to the work performance time, as they determine the amount of bar connections
in the course of building erection over wide range. Economic factors — rebar connection cost and quality control
cost — have the less value. It is obvious that in the conditions of considerable construction expenses it is advanta-
geous for an investor to increase the rebar joining cost for the work growth rate. Structural and technological factors
have the least value: origin of eccentric load transmission between re-bars, possibility of use of the thermally work-
hardened re-bars of A500 and higher grades, work category for implementation of works, necessity to use the
scaffold and appurtenances for re-enforcement of constructions. The reason is analogical: a contractor is ready to go
to complication of technology with the purpose of reduction of the facility erection terms. As the calculated
Pearson’s matching criterion y* = 47.24 is higher than the tabular one (22.36203), then the obtained concordance
coefficient W=0.26 is not casual value, and that is why the obtained results make sense and can be used in further
researches. Originality. The author obtained factors that influence the choice of the rational method for re-bars
connection the most. Practical value. Ranging of factors will allow objective approaching to the problem of choice
of re-bars connection method, optimizing the labour and material costs, and also reducing the construction time.

Keywords: re-bars; connection; expert evaluation; rank; factor; ranking; concordance coefficient

threaded or crimp clutches. The presence of such a
large choice of methods complicates the task of
finding a rational method of joining re-bars for a
particular facility, leads to rise in the construction
cost and slows down the construction of the rein-
forced concrete frame of the building.

Introduction

Statistical analysis of buildings and structures
in Ukraine found that one of the constructive types
of engineering development is monolithic frame
systems.

One of the main technological operations of the

erection of such buildings is the production of re- Problem statement

bar cages. Modern technological methods involve
joining reinforcing bars of the cages by welding or
lapping. Recently there have been spread mechani-
cal connections of reinforcing bars with the help of

In the modern construction in the territory of
Ukraine, various types and methods of connections
are used to connect the re-bars. The use of this or
that method of connection is usually the preroga-
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tive of the contractor and depends only on the
equipment available to the customer. It is possible
to change the connection method depending on the
design requirements of regulatory documents, for
example, using a lap joint in areas with seismic
activity. When trying to determine the rational way
of connecting, a specialist faces a number of fac-
tors that influence his choice, but it is difficult to
evaluate the factors by significance. The inability
to identify a more significant factor complicates
the assessment, which results in a waste of re-
sources and shorter construction time. It is neces-
sary to assess the main factors and perform the
ranking.

Analysis of recent research and identification
of unsolved problems.

The method of re-bars connection is an
important parameter in the construction of the
building frame, but the method of choosing a ra-
tional method of connection is practically not cov-
ered in the literature. The regulatory documents
[2, 3] contain only the list of admissible methods
of re-bars connection — lapping, welding, mechani-
cal connections. But there is no method of choos-
ing between them. Traditionally, the designer
chooses a necessary connection way based on the
design experience, often also taking into account
the cost of the connection or the speed of its execu-
tion. However, quality control is rarely taken into
account, in particular its complexity for welded
joints [4-6]. Due to the wide spread of various
types of joints, designers and builders often do not
take into account the mechanical methods of join-
ing. But their use often leads to a significant
acceleration of the process of erecting the building
and reducing its cost. Thus, it is necessary to have
a methodology for a comprehensive assessment
of existing ways of rebar joining and selecting the
most rational one for a particular project.

Purpose

To determine the factors that influence the
choice of the rational method for re-bars connec-
tion the most. To perform factor ranking by the
expert evaluation method.

Methodology

Analysis of advantages and disadvantages of
the existing connection technology for reinforcing
bars. Determination of key factors peculiar for a
particular re-bars connection method. Performing
factor ranking by the expert evaluation method.

Findings

There were selected 14 factors influencing the
choice of a rational way of rebar joining. The
names and rationales for each of them are pre-
sented below.

1. The length of the rebar cage is one of the
most important parameters of the erection technol-
ogy of vertical supporting structures [8, 9]. The
cage length influences the total number of bar con-
nections over the building height. The minimum
height of the cage is 3 m (when connecting the re-
bars with bath welding, and also when connecting
with threaded or crimped clutches with reinforce-
ment by individual bars). The maximum length of
the cage can be 9 m when reinforcing with frames
with a sufficient diameter of the longitudinal bars
(32 mm and above).

2. The connection time of the reinforcing bars
makes for the total time required to perform the
connections. Since the re-bars connection is carried
out on the mounting horizon, the connection time
determines the early start of the next erection of
formwork members. The parameter of this factor
varies in the interval from 1 min (lap joint, connec-
tion by threaded couplings) to 60 min (bath-welded
welding for re-bars of 40 mm in diameter).

3. The time for performance of quality control
is also a component of the time required to perform
the connections and depends on the quality control
method and the connection type [7]. For most
types of re-bars connections, a combination of sev-
eral control methods is used, both for each connec-
tion and for a sample. Total time for performance
of quality control in terms of one bar can be from 1
to 10 minutes.

4. The cost of the re-bars connection includes
the cost of consumables (forgings and bath weld-
ing electrodes, threaded and crimp clutches for
mechanical connections), as well as the cost of en-
ergy resources for making connections. The cost of
re-bars connection with lap joint includes the re-
bars expenditure for overlapping. The numerical
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value of the parameter is from 60 to 220 UAH,
depending on the type of connection and the di-
ameter of the re-bars.

5. The cost of the connection quality control is
in the range from 6 UAH (lap joint) to 92 UAH
(bath welding).

6. The time for the completion of the prepara-
tory operations (including the manufacture of the
cage when reinforcing with cages) is one of the
most important parameters for determining the la-
bour costs and the timing required for the re-bars
of the structures. Since the preparatory operations
can be carried out on the reinforcement pad sepa-
rately from the main construction process, often
using a separate lifting mechanism, conducting
operations during the preparatory period is an im-
portant way to reduce the time required to perform
the connections. When reinforcing with individual
bars the preparatory operations include only the
cutting of the re-bars for a given length and mak-
ing the clamps, while the cage assembly is made at
the stage of performing the connection.

7. The work category for performing the con-
nection determines the necessary qualifications of
the workers. The need to reduce the average work
category is evident. It lies in the range from 3 to 6;
the latter value is indicated for bath welding of the
re-bars.

8. The operating time of the main load-lifting
mechanism determines the degree of stoppage of
other construction processes performed in parallel
with the process of reinforcing of vertical support
members. One of the most common methods of
joining re-bars in Ukraine with bath welding re-
quires about 5-15 minutes of crane operation for
each reinforcing bar in the cage. Often it is these
time costs that determine the maximum number of
welded bars during the work shift.

9. Ability to mount the cage actually reflects
the possibility of making major labour-intensive
operations at the stage of preparatory work. Rein-
forcement with pre-assembled cages significantly
reduces labour costs directly on the mounting hori-
zon.

10. The possibility of using the re-bars connec-
tion method in seismic areas is a key factor in the
design phase of a building. Until recently, in the
territory of Ukraine in the seismic regions (Cri-
mea), as well as for dynamically loaded structures,

only the lap joint was used, which led to a signifi-
cant re-arming of the elements, the appearance of
eccentricity in the load transfer between the bars
and the reduction of the protective layer [11-13].

11. Occurrence of eccentric force transfer be-
tween reinforcing bars. Actual for non-axial bar
joints (lapping, some types of welding); it leads to
the appearance of eccentricities, an increase in the
required number of re-bars [10].

12. The possibility of using thermally work-
hardened re-bars of A500 and higher grades is ac-
tual for the construction of high-rise buildings with
22 floors and higher. Such re-bars cannot be weld-
ed, and the use of low grade re-bars leads to an
increase in the cross section of the element. When
using thermally work-hardened re-bars of large
diameters, the lap joint is economically inefficient.
It is also necessary to consider the need for joining
non-metallic re-bars [1].

13. The possibility of dismantling the rebar
cage and reusing the connecting elements becomes
an important parameter when the mounted cage is
damaged during quality control or at the stage of
the formwork installation. The re-bars lap joining,
as well as the connection with threaded couplings,
allows quickly dismantling the cage, mounting a
new one and conducting further work without de-
laying the main process of erecting a monolithic
frame of the building.

14. The need to use scaffolds (reinforcement of
vertical supporting members with individual bars)
and additional lifting mechanisms (rebar connection
with crimp clutches) leads to an increase in labour
costs and the time required to carry out work, as
well as to the occurrence of dangerous factors asso-
ciated with longer periods of people’s presence at
altitude. It is especially important when reinforcing
elements located at the edges of the building, in par-
ticular for external reinforcing bars.

The ranking of factors will be carried out by the
expert assessment method. For the assessment there
were selected 14 experts in the field of monolithic
construction: scientists, engineers, superintendents
and heads of construction organizations. Each spe-
cialist received a questionnaire, where 14 factors
were indicated. For each factor, the dimensionality
and the parameter variation limits were given for
better understanding of the factor value. The list of
factors and their parameters is given in Table 1.

doi 10.15802/stp2017/104543

© A. V. Radkevych, A. M. Netesa, 2017
173



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxka Ta nporpec Tpancropty. BicHuk J[HIIpOneTpoBCbKOro
HAI[IOHAJIBHOTO YHIBEPCHTETY 3aIi3HUYHOr0 Tpancnopty, 2017, Ne 3 (69)

TPAHCIIOPTHE BY JIBHULITBO

Table 1

Factors influencing the choice of rational rebar connection method

Ne Factors Dimension Paramet.er 'Variation Rank
limits

1 | Length of rebar cage m 3-9

2 | Rebar connection time min 1-60

3 | Connection quality control time min 1-10

4 | Rebar connection cost UAH 60 — 220

5 | Connection quality control time UAH 6-92
Execution time for preparatory operations (including the fabrica- .

6 | . min 1-20
tion of the cage)

7 | Work category for connection execution 3-6

8 | Working time of the main lifting mechanism min 1-30

9 | Possibility of carcassing - Yes/No

10 | Possibility of application in seismic regions - Yes/No

11 | Occurrence of eccentric load transfer between re-bars - Yes/No

12 Pgss1b1l1ty of using thermally work-hardened re-bars of A500 and 3 Yes/No
higher grades

13 Poss1b111ty of dismantling the rebar cage and reusing the connect- 3 Yes/No
ing elements
Need to use scaffolds and additional lifting mechanisms for rein-

14 ) — Yes/No
forcing the structures

Experts were asked to rank factors by assigning
a rank to each factor, where rank 1 has the most
significant factor, and rank 14 has the least signifi-
cant one. In addition, the experts were asked, if
necessary, to add factors that, in their opinion, are
not available in the table, and to conduct the rank-
ing taking into account the additional factors.

Based on the questionnaire data, a consolidated

ranking matrix was compiled (Table 2). The con-
solidated ranking matrix includes all 14 factors
proposed by experts for the assessment. None of
the experts added their own factor, which indicates
a complete and universal coverage of the parame-
ters. The ranking matrix with deviations is shown
in Table 3.

Table 2
Consolidated ranking matrix
e Oé)f::::em' L2 3| a | s |6 | 7] s | 9o 10| |12 13]| 14
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 9 6 8 8 2 5 4 1 3 3 2 1 14 8
2 1 7 3 3 3 6 8 7 4 4 4 4 2 4

doi 10.15802/stp2017/104543
174

© A. V. Radkevych, A. M. Netesa, 2017



TPAHCIIOPTHE BY JIBHULITBO

ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxka Ta nporpec Tpancropty. BicHuk J[HIIpOneTpoBCbKOro
HAI[IOHAJIBHOTO YHIBEPCHTETY 3aIi3HUYHOr0 Tpancnopty, 2017, Ne 3 (69)

End of table 2

Ne of sub-item. | 2 3 4 5 6 7 8 o | 10| 11| 12 ] 13 14
Experts
3 6 10 6 2 10 12 12 5 7 8 7 5 10 3
4 5 8 13 14 9 9 15 3 11 1 8 2 1 5
5 7 14 2 1 8 11 13 10 12 9 9 7 3 6
6 2 9 4 4 4 8 5 6 1 5 13 3 4 9
7 3134 | 7 1|7 |11 4 8 | 11 | 14 | 8 9 14
8 4 11 1 5 5 10 6 9 9 6 1 6 7 7
9 8 5 5 6 6 4 2 2 2 7 3 9 5 1
10 120 3 1213123 |10 13]14] 2101 10] 11/ 11
11 11 12|13l o2 3 8 | 313 6 | 11 ] 12 2
12 B3 210/ 11] 7 1 7 11210105 | 12]13] 10
13 14 | 4 o | 10| 14| 1414|146 | 14]|12]13]6 13
14 10 12 7 9 1 13 9 11 5 12 11 14 8 12
Table 3
Matrix of ranks
Factors / Experts 1234 |s5]6|7|8]9]10|11]12]13]14 l:ﬁ“mk d &2
X1 916|882 |5(3(1(3|3(|2]|1]14|38 73 -32 1024
Xa 1171333677444 4a]|2]4] 59 | -6 | 2116
X3 61106 |2 (1012|1157 ]8|7|5|10]3] 102 | =3 9
X4 518113114199 (143 (111 |8|2]|1]|5 103 -2 4
X5 711412118 |11(12[10]12]19(|9 |7 |3 |6 111 6 36
Xe 209 444|846 1]5]13]/3]4]9] 76 | —29 841
X5 3013147 [11]7 (10 4|8 [11]14]8 |9 [14] 133 28 784
Xg 41111 (5510|5996 |1|6|7]|7 86 -19 361
Xg 815|516 |6|4 1221713951 64 —41 1681
X10 121 31121131123 |9 |{13|14| 2 |10]|10|11 |11 135 30 900
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End of table 3

Factors / Experts 12|34 |5]|6[7|8|9|10|11]12(13]14 l:inmk d d2
X11 11| 1 (1112132 |2 |8 |13|13|6 |11|12(2| 117 12 144
X12 132 (10|11} 7| 1]6|12{10(10|5 [12|13|10] 122 17 289
X13 1414 (9|10(14|14|13|14| 6 |14|12|13| 6 |13]| 156 51 2601
X14 10{12( 7|9 | 1|13 8 |11|5 |12]|11|14]| 8 |12| 133 28 784
> 105(105|105{105|105{105|105{105/105{105(105{105(105|105| 1470 11574

The sums over the matrix columns are equal to  calculate the matching factor using the following
each other and to the checksum; therefore, the ma- formula:

trix is correctly formed. 125
Next, we place the factors by significance (Table W=— "
4). m*(n® —n)
Table 4 where S =11574, n=14, m=14.
Location of factors by significance _12-11574 026
Factors Rank sum 147 (143 - 14)

X2 59 W =0,26 indicates a weak degree of consis-

X9 64 tency between the opinions of experts.

Next, we estimate the significance of the
x1 73 matching factor. For this purpose, we calculate the
<6 76 Pearson’s matching criterion:
x8 86 EN N
3 102 mn(n+1)
x4 103 2o 121157 o,

14-14(14+1)
x5 111
1 117 The computed x° is compared to the tabulated
value for the number of degrees of freedom
x12 122 K=n-1=14-1=13 and for a given significance
<7 133 level o =0.05.

Since x* is estimated 47.24 more than the tabu-
x14 133 lar one (22.36203), then W =0.26 is not a random
x10 135 variable, and therefore the obtained results make

sense and can be used in further studies.
x13 156 On the basis of obtaining the rank sum (Table

4), we can calculate the weight indices of the pa-
Now we will assess the average degree of con- rameters considered. The polling matrix is trans-
sistency of opinions of all experts. To do this, we

doi 10.15802/stp2017/104543 © A. V. Radkevych, A. M. Netesa, 2017
176



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk /[HinponeTpoBchKkoro

HAI[IOHAJIBHOTO YHIBEPCHTETY 3aIi3HUYHOr0 Tpancnopty, 2017, Ne 3 (69)

TPAHCIIOPTHE BY JIBHULITBO

formed into the matrix of transformed ranks ac-
cording to the formula:

S.. =X —X

where x,, =15. The matrix of transformed
ranks is shown in Table 5.

ij max  Nij >
Table 5
Matrix of transformed ranks
Neofsub-dtem.| 1 1 3l 4y s | 6|7 s|ololu|n|i|u]l ¥ Weight &
Experts
1 61977131011 |14|12|1213[14] 1] 7] 136 0.0934
2 14| 8 (1212|129 | 7 |8 11|11 [11]11|13]11] 150 0.103
3 9 5 9 |13 ] 5 3 3 (10 8 7 8 |10 ] 5 12 107 0.0735
4 0|7 (2166|0124 |14]7]|13|14]10] 106 0.0728
5 8 1 13114 | 7 4 2 5 3 6 6 8 |12 ] 9 98 0.0673
6 13|16 [ 11|11 (11| 7 [(10] 9 (14|10 2 |12 |11 ]| 6 133 0.0913
7 20218 |4 |8 |af1t|7]4a]1]7]6]1 76 0.0522
8 1| 4|14|10/10/5|9|6|6]|9]14]9]8]| 8| 123 0.0845
9 7 11010 9 9 |11 |13 |13 |13 | 8 |12 | 6 |10 | 14 145 0.0996
10 312032312521 |13|5|5]|4]4]| 74 0.0508
11 401443 2|l12l7]2|29]4|3]13] 92 0.0632
12 2 [ 13 ] 5 4 8 | 14| 8 3 5 5110 3 2 5 87 0.0598
13 1 11| 6 5 1 1 1 1 9 1 3 2 9 2 53 0.0364
14 5 3 8 6 | 14| 2 6 4 |10 | 3 4 1 7 3 76 0.0522
Total 1456 1

Now we transform the original table for expert
assessment of the significance of factors influenc-
ing the choice of a rational rebar connection meth-
od, taking into account the transformed ranks. To
do this, we put the resulting transformed ranks for

each factor in the initial table (Table 5). Next, we
sort the factors by the rank value, from higher to
lower one. Thus, we get a list of ranked factors,
where the ordinal number of the factor determines
the degree of its importance.

Table 6
Significance of factors influencing the choice of rational method for joining longitudinal re-bars
Ne Factors Dimen- | Parameter varia- | p,
sion tion limits

1 2 3 4 5

1 Rebar connection time min 1-60 0.103

2 | Possibility of carcassing - Yes/No 0.0996

3 | Length of rebar cage m 3-9 0.0934
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End of table 6

Ne Factors Dimen- | Parameter varia- | p.
sion tion limits

4 | Execution time for preparatory operations min 1-20 0.0913

5 | Working time of the main lifting mechanism min 1-30 0.0845

6 | Connection quality control time min 1-10 0.0735

7 | Rebar connection cost UAH 60 —220 0.0728

8 | Connection quality control cost UAH 6-92 0.0673

9 | Occurrence of eccentric load transfer between re-bars - Yes/No 0.0632

10 Poss1l?111ty of using thermally work-hardened re-bars of A500 3 Yes/No 0.0598
and higher grades

11 | Work category for connection execution - 3-6 0.0522

12 Nged to.use scaffolds and additional lifting mechanisms for 3 Yes/No 0.0522
reinforcing the structures

13 | Possibility of application in seismic regions - Yes/No 0.0508

14 Pos§1b111ty of dismantling the rebar cage and reusing the con- 3 Yes/No 0.0364
necting elements

Originality and practical value

The ranking of factors that significantly influ-
ence the choice of the rational method for re-bars
connection was carried out. The ranking was per-
formed by specialists in the design and construc-
tion of multi-storey reinforced concrete frames of
buildings.

The factors influencing the choice of the rebar
connection method the most are determined. The
time of the connections, the length of the rebar
cage, the possibility of mounting the cage are the
most important from the point of view of experts.

Conclusions

Based on expert evaluation of the significance
of factors affecting the choice of a rational rebar
connection method, it is determined:

— the most significant factors are those that de-
termine the connection speed. These are the factors
of time, possibility of carcassing, length of rebar
cage;

— cost factors have less importance. Experts are
ready to increase the cost of rebar connections in
favour of reducing construction time;

— the least significant are the connection com-
plexity factors — the need for additional devices, as
well as work category. Experts are ready to in-
crease the amount of equipment and complicate the
work while reducing the construction time.

It is recommended to conduct additional studies
with the development of a comprehensive method-
ology for selecting a rational method of re-bars
connection.
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TPAHCIIOPTHE BY JIBHULITBO

Merta. B po6Gorti nepenbavaersest 3HalTH: 1) BU3Ha4YeHHs Ta (opMyItoBaHHs (aKTopiB, sIKi BIUIMBAIOTH Ha BUOIp pa-
LIOHAJILHOTO CTI0CO0Y 3’€HAHHS apMaTypy BEPTUKAIBHUX HECYUNX €JIEMEHTIB MOHOJITHHX 3aJ1i300€TOHHHUX KapKaciB;
2) BHU3HAYeHHs mapameTpiB (QakTopi; 3) pamKyBaHHS (DAaKTOpIB METOJAOM  EKCIIEPTHOTO  OI[HIOBAaHHS.
MeTtoauka. s TOCSTHEHHS METH JOCTIPKSHHS HEOOXiJHO MTPOBECTH aHAJI3 iCHYIOUMX CIIOCO0IB 3’ €IHAHHS apMaTypH,
BU3HAYCHHS YMHHUKIB Ta MEX 3MiHH MapaMeTpiB I KOXKHOTO 31 Cr1oco0iB. PamXyBaHHS YMHHUKIB BHKOHAHO METOJIOM
eKCIIEpTHOTO OIiHIOBaHH:. Pe3ysibTaTu. 3a 1aHrME 00pOOKH MaTepiajiiB eKCIepPTHOTO OIMUTYBAHHS YOTHPHAIIITH SKC-
MepTiB B 00JIACTI MOHOJITHOTO Oy/IIBHMIITBA BCTAHOBJICHO HACTYIIHE: HAWOLIBIIE 3HAUCHHS IPH BHOODI pamioHaIbHOTO
3’€qHAHHSA apMaTypH MalOTh YMHHHUKH, SIKi 0OyMOBIIOIOTH TApaMeTpH 9acy: MOXKIMBICTP MOHTaXY KapKacaMH, dac
3’€IHaHHS apMaTypPHHUX CTEPXKHIB, JOBXKHMHA apMaTypHOTO KapKaca, 4yac BUKOHAHHS IIJATOTOBYMX OIepalliii, yac poboTu
OCHOBHOT'O BaHTa)XKOIIJHOMHOTO MexaHi3My. [Ipy 1iboMy YMHHHKH, 1110 0OYMOBJIIOIOTH MapaMeTpy apMaTypHOTo KapKa-
ca, MaroTh IpsIME BiTHOLIEHHS JI0 4acy BUKOHAHHS POOIT, OCKUIBKM BOHHM BH3HAYaIOTh KUIBKICTh apMaTypHUX CTHKIB MO
Mipi 3BeZieHHs Oy[iBNi B IIMPOKUX MeXax. MeHIe 3HaueHHsT MalOTh €KOHOMIYHI YMHHHKH — BapTiCThb apMaTypHOTO
3’€IHaHHS Ta BapTiCTh KOHTPOIIO sIKOCTi. OUeBUITHO, 1110 B YMOBAX 3HAYHUX MaTepiajIbHUX BUTPAT Ha 3MICT OYyIiBHUIITBA
IHBECTOPY BHT1/IHO 30LIBIINTH BapTiCTh 3’€IHaHb apMaTypH I pOCTy TeMIIB poOiT. HaliMeHie 3HaueHHs MatoTh KOHC-
TPYKTHBHI Ta TEXHOJIOTIYHI YAHHUKN: BUHUKHEHHS NO3AlICHTPOBOI Nepe/iaui HaBaHTKEHHS MK apMaTypHUMH CTEpXK-
HSMH, MOYKJIMBICT BUKOPHCTaHHS TEPMIYHO 3MilTHEHOI apMaTypH KinaciB A 500 i Buime, po3psia s BUKOHAHHS POOIT,
HEOOXITHICTh BUKOPUCTAHHS PUIITYBAaHb Ta JOJIATKOBHX MPHCTOCYBaHb Ui apMyBaHHS KOHCTpYKUii. [Ipuunua aHano-
TiYHa: MAPSTHAK TOTOBUM HTH HA YCKJIQTHEHHS TEXHOJIOTI] 3 METOI0 CKOPOUYCHHS TEPMIHIB 3BeIeHHS 00’ €kTy. OCKIIbKA
PO3paxyHKOBHIT KpuTepiii y3romkenns ITipcona y* = 47,24 6inbire TaGmmanoro (22,36203), To oTpruManmii KoedimieHT
koHKopzamnii W = 0,26 — BenrurHa HEe BHITAIKOBA, @ TOMY OTPUMaHi pe3yIbTaTH MalOTh CEHC Ta MOXYTh BUKOPHCTOBYBA-
THCS B NOJIATIBLINX JIOCIIDKeHHsAX. HaykoBa HOBU3HA. ABTOpaMM BH3HA4Y€HI YMHHHKH, 1110 B HAlOLIBIIIH Mipi BIUMBa-
I0Th Ha BHOIp pallioHAJILHOTO crioco0y 3’enHanHs apMarypu. [IpakTudHa 3HaYMMicTh. PamyKyBaHHS YMHHHKIB J03BO-
JUTh 00 €KTHBHO MIIXOAWUTH N0 TpoOiieMd BUOOpY criocoOy 3’€IHaHHS apMarypH, ONTHMI3yBaTW BHUTPATH Npari
Ta pecypciB, a TAKOXK CKOPOTUTH TepMiHH Oy/iBHULITBA.

Knouosi  cnosa: apmarypa; 3’€JHAaHHS; €KCIIEPTHE OLIHIOBAHHS; PpaHI; YWHHHK; DPaHXXyBaHHS; KoeQilieHT
KOHKOpAIIii
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OITPEAEJIEHUE U PAH’ KUPOBAHUE OPI'TAHU3AIIMOHHO-
TEXHOJIOI'MYECKHUX ®AKTOPOB, OBYCJIOBJIMBAIOIIUX
PAIIMOHAJIBHBIE PEHIEHUA COEJIUHEHUSA APMATYPbI

Hean. B pabdore npemnonaraercs Haittu: 1) onpenencHue u 0003HaueHHE (PaKTOPOB, KOTOPHIC BIUSIOT Ha BHIOOD
palroHaJIbHOTO CHOCO63. COCAMHCHUA apMaTypbl BEPTUKAJIbHBIX HECYIIUX 3JICMEHTOB MOHOJIMTHBIX )Kel'l6306eTOHHI)IX
KapKacoB; 2) OIpeeicHue TapaMeTpoB (GakTopoB; 3) paHKUpoBaHHE (PAKTOPOB METOAOM 3KCIICPTHOTO OI[CHUBAHUS.
Metonuka. [ HOCTMKECHUS LENHA HCCIICAOBAaHUS HEOOXOMUMO IPOBECTH aHAIHM3 CYIICCTBYIOIIUX CIIOCOOOB
COCIIMIHCHUS apMaTypbl, oOmpencicHue (aKTOpOB ¥ TMPEACIOB HW3MCHCHHS MMApaMETPOB JJIS  KaXIOTro
u3  crnocoboB.  PamkupoBanune — (akTOpOB  BBIMOJHSETCS ~ METOAOM  JKCIEPTHOTO  OLICHHBAHWUSL.
Pe3syabrartsl. [1o utoram 00paboTKM MaTepHAIOB 3KCIEPTHOTO OMPOCA YETHIPHA/ATH HKCIIEPTOB B 00JACTH MOHO-
JIMTHOTO CTPOUTENILCTBA YCTAHOBJICHO CIIEAYIOIICe: HAHOObIlee 3HAUYCHUE TIPH BHIOOPE PAIMOHAIBHOTO COSUHEHHUS
apMatypbl UMEIOT (aKTOpbl, KOTOPbIE OOYCIOBIMBAIOT MapaMeTpbl BPEMEHH: BO3MOXKHOCTH MOHTa)a KapKacamu,
BpeMsl COCAMHEHHsI apMaTypHBIX CTEpXKHEH, JUIMHA apMaTypHOTO KapKaca, BpeMsl BBIMOJHEHUS TOJIOTOBUTEIILHBIX
oriepaniuii, Bpemsi paboTbl OCHOBHOT'O IPY30MOABEMHOr0 MexaHnsma. [Ipu 31om (akTopbl, KOTOpble 00YCIOBIUBAIOT
nmapaMeTphl apMaTypHOI'O KapKaca, UMCIOT IMPSIMOE OTHOIICHHE KO BPEMCHHU BBIMOJHEHHS PabOT, MOCKOJIBKY OHH
ONpE€ACIAI0OT KOJUYCCTBO apMaTypHbIX CTBIKOB TI0 MEPC BO3BCACHUA 3daHWd B IMUPOKUX MHOpEAciiax.
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MeHbIlee  3HAUYEHWE  HWMEIOT  JKOHOMHYECKHE  (aKTOpBl —  CTOMMOCTH  apMaTypHOTO  COCIUHEHUS
U CTOMMOCTb KOHTPOJIsI KadecTBa. OYEBHIHO, YTO B YCIOBHSIX 3HAYUTEIBHBIX MaTepHaIbHBIX PACXO/I0B Ha COAEpKa-
HHUE CTPOUTEIBECTBA WHBECTOPY BHITOJHO YBEIHYHTH CTOMMOCTH COSIMHCHUHM apMaTypsl JUIS POCTa TEMIIOB padoT.
HawnmMenpiee 3HaueHHE MMEIOT KOHCTPYKTHBHBIC M TEXHOJIOTHYECKIE (PaKTOPHI: BOSHUKHOBEHHE BHEIICHTPOBOHU TIepe-
JTagl Harpy3KH MEXIY apMaTypHBIMH CTEP>KHSMH, BO3MOKHOCTh HCTIOIB30BAHUS TSPMUICCKH YIIPOYHEHHOH apMary-
psl K1accoB A 500 u BbIIIe, pa3psia A1 BRIIOIHEHHS Pa0dOT, HEOOXOAUMOCTD UCTIOIE30BAHUS IOAMOCTEN M TOTIOTHH-
TEJIFHBIX MPHUCTIOCOOTICHUH I apMUPOBaHUS KOHCTPYKUui. [IpudnHa aHamormyHa: MOApSAYMK TOTOB MITH HA OC-
JIO)KHEHHE TEXHOJIOTHH C IIEThI0 COKPAIICHISI CPOKOB BO3BeICHUS 00bekTa. [10CKONBKY pacueTHBIN KPUTEPH CoTia-
coBanmst Ilupcona x* = 47,24 Gompme Tabmuusoro (22,36203), TO HOTy4eHHbIH KOIDGHUIMEHT KOHKOPALMHI
W =0,26 — BenmMuMHA HE CIy4aifHasi, a TOTOMY MOJIY4YE€HHBIE Pe3yJIbTaThl UIMEIOT CMBICII U MOTYT HCIOJIBb30BaThCS B
JANTbHEHINNX UccienoBannsax. HayuHass HOBU3HA. ABTOpamMu OIpeIeCHbI ()aKTOPhI, B HAMOOJIBIICH MEPE BIIHSIOIINE
Ha BBIOOp palMOHAIBLHOTO crioco0a coemuHeHus apMatyphl. IIpakTnyeckas 3HAYNMOCTh. PamxkupoBanue (hakTopoB
MO3BOJIUT O0OBEKTUBHO MOIXOAUTH K MpoOiieMe BEIOOpa CrOCo0a COCTUHEHUSI apMaTyphl, ONTHMH3UPOBATH PACXOIbI
TpyJa U PECYPCOB, a TAK)KE COKPATUTh CPOKU CTPOUTENILCTBA.

Kirouesvle cnosa: apmarypa; COSIMHCHHUE; YKCIIEPTHOE OIICHUBAHUE; PAHT; (PaKTOpP; paHKUpOBaHUE; KO3 duImeHT
KOHKOPIAITUH
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