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OPTIMAL SHORT DURATION OF FLOW CONSTRUCTION PRODUCTION

Fatullayev Rashad Faxraddin- senior lecturer, department of Tikinti istehsalatinin texnologiyasi
toskili vo idars olunmasi kafedrasi, AzZUAC, zakirli.resad@mail.ru

Abstract. In this article, the issue of the optimal duration of construction and installation work and
the optimal number of manga is considered. Until now, calculations are carried out more in the
equation of optimal duration with two unknowns offered to us, and as a result, a more optimal version
of the workers' movement graphics was not obtained. It is possible to obtain the optimal manga
number with the equation of the optimal duration through the already proposed formula. Three
numbers close to the obtained optimal duration is accepted, the optimal manga number is calculated
and the production norm is compared. As a result of the calculation, it is determined that when the

optimal duration is between Kopt and +/a, the production norm is more than 100%. This means that
the worker performs the daily work routine excessively.
Key words: optimal duration, optimal number of manga, production norm, stress in block

AXINABONZOR TIKINTI iISTEHSALATININ OPTIMAL QISA MUDDOTI

Fatullayev Rasad Foxraddin oglu-bas miiollim, Tikinti istehsalatinin texnologiyasi togkili vo idara
olunmasi kafedrasi, AzMIU, zakirli.resad@mail.ru

Xiilasa.Bu mogqalodo tikinti-quragdirma islorinin optimal miiddoti vo manqanin optimal sayi
mosalosine baxilmigdir. Indiys godor bizo toklif olunan iki mochullu optimal miiddatin tonliyindo
hesabat islori daha ¢ox aparilir vo naticado fohlolorin harokst qrafiki daha optimal varianti oldo
olunmurdu. Artiq toklif oluna diistur vasitesilo optimal miiddstin tonliyi ilo optimal manqa sayida
olds etmok miimkiindiir. Alinmis optimal miiddoto yaxin ii¢ rogom gobul edib optimal manqga say1
hesablanibvo istehsalat normasi miigayiso edilmisdir. Hesabatlar noticasindo miioyyan olunmusdur
ki, optimal miiddot Kopt Vo va arasinda olduqda, istehsalat normasi 100%-don artiq olur. Bu 0
demokdir ki, fohlo giindoalik is rejimini artiqlamast ilo yerino yetirir.

Acar sozlar: optimal miiddat, optimal manqa say1, istehsalat normasi, tutaqdaki gorginlik

Introduction. The main issue of the science of construction production is to build buildings and
facilities of high quality, quickly and cheaply. This subject is required to look for ways to construct
buildings and facilities with high quality, quickly and cheaply, and to bring out the relationships that
form the basis of these ways and generalize them to be applied in practical work. Construction
production is a unity of scientific theories of technology, organization and economics. One of the
issues of technological science is the methods of researching and determining the optimal technology
for building and putting into use any building and facility. As we know, buildings and facilities can
be completed in different ways. The most modern of these is the flow work method, in which the
building and the facility are divided into blocks, and after the work brigade has completed its work
in the first block, it moves to the second block. In the first block comes a brigade who perform the
next process. As we know, the construction-installation process is the basis of the construction
industry, and the duration of the buildings and facilities depends on the duration of the construction-
installation processes.

Research methodology. One of the most modern methods of ensuring continuity of work and
efficient use of resources in the construction industry is possible through the application of flow
theory. [5]. As it is known, the optimal duration of the construction processes in the flow work method
is given by the method of successive approximation, but in this article, the value of the optimal
duration is given by the method of finding the average value of the function z=y/x of the spatial object
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formed by the hyperbola curve. Finding the average value of a function in a double integral is found
by the ratio of the volume expressed by the function to the area of integration. Finding the optimal
duration of complex technological processes of monolithic reinforced concrete work was chosen as
a research issue.

Discusion. There is such a relationship between the block duration of the construction-installation
process and the number of professional mangas performing the process, provided that the technology
of flow construction production remains constant.

1. When the decisive force performing the process is a manual mechanism [1].

_q.1
=3 (1)
2. When the decisive force performing the process is a machine mechanism
M
X=— )

Ym
Here x - duration, with day
y — number of professional manga
g — the labor capacity of the process in the block
b — numerical composition of professional manga
M — machine capacity of the process in a block
ym— the number of machines or systems of machines of a type that carry out a process

If we accept - = a, we can write x= % from formula 1. (3)
Equations 2 and 3 are the equations of the hyperbola curve.
Yy .

Figure 1. The dependence curve between the duration in the block and the number of manga [1]

In the equation of the hyperbola curve, y is the independent variable and x is the dependent
variable. Theoretically, y varies between zero and infinity, and x varies between infinity and zero.

Since y is the number of mangas or some kind of machines in life, y can be at least one manga ymin=1

manga or machine, and at most the number that can be placed in the block, i.e. ymax= ul y Ymax= L

f fm
Here F- is the area of the working zone of the block, with m?,

f and fr - are the area of the workplace required for the free operation of a manga and a machine, with
2

me<.,

When ymin and ymax are known, the minimum Xmin and maximum Xmax of the process block can be

determined. S0, Xmin = =

Xmax = .
max Ymin

When the construction production is carried out in a flow work method in an extremely short
period of time (between point A and A"), the construction work becomes more expensive as a result
of the increase of the second group of indirect costs, as well as the loss of labor and machine time and
idleness in labor activity. Therefore, it is not convenient to carry out the construction work at the level
of the shortest period, especially for massive constructions. Extending the period of construction
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production to the extreme (point B) is also not favorable, because in such a condition the coefficient
of use of construction machinery will decrease, and moreover, the work may become more expensive
due to the increase of the first group of indirect costs [2]. Therefore, the construction duration cannot
be allowed to be extended to an extreme extent. Thus, it is clear that the construction-installation
process has two unfavorable duration. One of them is Xmax and the other is Xmin. Each of the duration
in between (A and B) can be the duration of the construction installation process. Only in one of these
periods is there such a situation that the block is maximally and usefully provided by labor tension.
There is no useless excess tension or it is minimal. In the case of providing the block with useful labor
tension, all the labor spent is useful. There is no downtime at work, no unnecessary tension, and labor
productivity is higher than all possible levels.

The period corresponding to the maximum useful labor stress of the building installation
process is called the optimal period. Undoubtedly, this optimal duration Xopt should be at a certain
level between the average state (x=+/a, point E) and the duration corresponding to the maximum labor
stress (x=1, point A).

Taking into account the above, let's consider the value of the optimal duration between points
A and E on the graph. If y manga have completed a certain construction installation process in a block

for x days, this means that they collectively expend i-y labor power energy each day.

Here j - is the amount of energy consumed by one manga in x days in terms of calories.
j

Then y manga spends ;J—y = z amount of labor in unit j per block in one day. From here it is

obtained that Z = g (4).

Here, z-y is the amount of unit of work force or energy consumed by manganese in a block
in one day, each unit of which is j kilograms. The quantity Z (quantity of j) indicates how well the

block is supplied with working energy or tension.

The equation Z = % is the equation of the tension of the place (block) with work energy

depending on the number of mangas in time. The graphic expression of this equation is a spatial body
with a curved surface, and the projection of the line of the body on the vertical plane is a hyperbola
curve.

Analyzing equation 3, it was found that the independent variable quantity y actually varies from

one to a, and x varies accordingly from a to one. On the other hand, the quantity z can vary from %to

a in terms of being a unit of labor.

The above opinion can be explained in words like this. When the construction-installation
process is carried out by a manga, the work stress on the block is minimum and as a result, the duration
is extended to the maximum due to lack of labor force. As the number of manga y increases, so does
the workload, and the duration begins to shorten. When the number of manga is finally maxed out,
the block becomes extremely tense. Therefore, the duration is minimized. The extremely short
duration corresponding to the Zmax tension should be such a duration in the Xmax range that when the
block is operating at that level, the tension is neither over nor under.

If the tension in the block is at Zaverage between Zmin and Zmax, then the block will be normally
loaded and all the labor will be converted into construction work without residual and loss. The
duration corresponding to this level of the Zaverage quantity is the optimal duration of the process in
the block.

The signs of optimum duration are that useful labor stress is at a maximum and useless labor is
at a minimum. To determine the optimal duration, we must first determine the value of the Zaverage
guantity.

Let us assume that the Zaverage quantity we are looking for is a hyperbola and its projection on
the XY plane of the curve representing the central axis of the spatial body of equation 4 corresponds
to point C, If we denote the projection of point C' on the XY plane with coordinates X, Y¢, Zc of
point C by C’ (X, Y¢), we can write that what we are looking for is Zc=Zaverage Xc=Xopt.
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Figure 2. Workplace stress curve [2]

Since the function Z=f(x,y) is a continuous function, the average value of the function

between Zmin and Zmax IS given by the expression Zaverage = 4

5
Here V- is the volume expressed by the function
S- is the field of integration.
V= f(x,y) dx dy S=(a-1)(a-1)
7V _[lfeydxdy _ [ 2axay
av — _ —

S S S

2

a“—1

7 _ Ina a_+11r1_a
average — —(a2—1)2 T a1 a

One of the coordinates of point C in space, Zc= Zaverage tension in the block, X is the work
force of manga working during the day as much as Y., which completely supplies the block and
becomes a non-residual product. If the process in the block is performed by more manga than Y, the
tension will increase and the duration will be shorter than Xc. However, part of the labor force will
be spent ineffectively without being transformed into a product. Therefore, it can be argued that the
most productive amount of labor force per block is Y¢, and the most favorable optimal duration of
manga is Xc days.

Xc:— Zc: Ye

Yc Xc
Zc:= Zavarage Xe :Xopt

= /a_‘“_a
Kopt “AJa+ilna (5)
In a building with blocks of same sizes, the optimal duration of complex technological processes

of concrete work is required.

Table 1. Labor capacity indicators [3]

The name of Unit of measurement Volume Labor | Composition 3 K N
the work of work | capacity | of manga ont opt
Building a m? 778 40 2 20 | 3.476 | 5.754

framework

149



Elmi asarlor, Totbiqi riyaziyyat va mexanika Scientific works, Applied mathematics and mechanics, 2024,N2

Installation

of the tn 13 85 2 42.5| 4.651 | 9.139
armature

frame

Pouring the

concrete m’ 110 20 2 10 | 2.666 | 3.751
mixture 1nto

the structure

Removing

forglo\;fr;)rk ! 778 15 2 75 | 2.386 | 3.143

concrete

We cannot construct a linear graphic with the obtained optimal duration and number of manga.
Because the number of manga should only be a integer number, and the optimal duration should be a
integer or a half number.

We will compare these statements according to the obtained optimal duration and choose the
most optimal one. We will find the number of manga according to the values of small integer, medium
number and large integer corresponding to Kqpt vValues obtained in the table and draw a linear graphic.
It should be noted that when Kopt rounds to a large integer, it must be Kop<v/a. A linear graphic and
a workers' movement graphics are drawn according to the optimal duration and number of manga. In
the end, we will choose the most optimal one after calculating and comparing the inequality indicator
and the production norm of the workers' movement graphics [3,4] .

Table 2. Duration and optimal number of manga [4]

Building a Installation of the Pouring the Removing
framework armature frame concrete mixture | formwork from
into the structure concrete
Kopt 3 3,5 4 4 45 5 2 |25 3 2 25125
Nopt 7 6 5 11 10 8 5 4 3 4 3 3
Production | 95.24 | 95.24 | 100 | 96.59 | 94.44 | 106.25 | 100 | 100 | 111.1 | 93.75 | 100 | 100
norm

Table 3. Inequality indicator and production norm of the workers' movement graphics [4]

1st option 2nd option 3rd option
Building a framework 95,238 95,238 100
Installation of the 96,591 94,444 106,25
armature frame
Pouring the concrete
mixture into the 100 100 111,11
structure
Removing formwork 93,75 100 100
from concrete
Inequality indicator of
the workers' 0,503 0,596 0,603
movement graphics
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Figure 3. Linear graphic of the 1st option [4]
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Figure 4. Linear graphic of the 2nd option [4]
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Figure 5. Linear graphic of the 3rd option [4]

According to the results of the inequality indicator of the workers' movement graphics and the
production norm prices, it can be said that the price of the optimal duration is not the most optimal
option to continue the calculation based on the price obtained from the formula (5). The optimal

duration is an integer and a half number between Koy and v/a (closer to va).
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