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Abstract

The article presents the economic efficiency indicators achieved as a result of implementing
the technological process of one of the compaction machines, the road roller, based on the basic
and new recommendations, expressions for determining the parameters involved in ensuring
these indicators are given. When calculating the economic efficiency, the technological
parameters of the compacting machines and soil properties were taken into account, and
indicators were determined for each type of soil.

Keywords: Compacting machine, soil type, average speed, number of passes, soil layer, work
productivity, comparative costs, product unit price.

Introduction

As 1s known, in recent years, many reforms have been carried out in transport and
communication networks, in particular, in the development of the road sector. A lot of work is
being done to repair existing roads and build new ones. Due to the complexity of road
construction, many road construction machines require the implementation of many
technological processes [1,2]. Among them, the compaction stage is of great importance.
Especially among the structural elements of the road structure, compaction of the roadbed soil
at the required level ensures the long-term operation of the entire road.
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LITERATURE ANALYSIS

One of the main technical and economic efficiency criteria for compacting the roadbed with
vibratory rollers is the productivity of the machine being used. The basic equipment is a
combined vibratory roller with a mass of 14 tons, manufactured in our country. The use of these
rollers for clay soils at the final stage of compaction is noteworthy.

As a practical result of operating the rollers in an energy-efficient mode, the increase in the
efficiency of the machine in its work is ultimately expressed in an increase in productivity. To
determine the effectiveness of the proposed method, we will conduct a comparative comparison
of the productivity of the rollers. The use of various types of vibrating rollers ensures a cyclic
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process in compacting roadbed soils. The end result is to ensure the required compaction
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coefficient of the roadbed layers [3]. In recent years, digital and intelligent methods have been
used to determine the quality of compaction of roadbed soils [4,5].

As a given data, the annual performance of the vibrating roller of the XS143J combined roller
manufactured at the UzXCMG joint venture with a mass of 14 tons is determined using the
basic and new recommended operating parameters. Based on the conducted studies, the layer
thickness for compacting sandy and loamy soils with the XS143J vibratory roller was
established so that the required compaction coefficient was 0.98.

Fig.1. Combined vibratory roller. (XS143J 14000 kg).

RESEARCH METHODOLOGY.

Table 1 shows the number of passes required to achieve the required compaction coefficient,
the average working speed for compacting sandy and loamy soils at optimum moisture, the
layer thickness to be laid based on the basic recommendations and new recommendations based
on the conducted studies.

Table 1 XS143J mass 14000 kg vibratory roller mode parameters

@ webofjournals.com/index.php/4

Parameter The thickness of the soil | Number of passes | Working speed m/h

to be covered, m required

Loam Sandy loam Loam Sandy loam Loam Sandy loam
Basic  recommen- | 0,35 0,45 8 8 3100 7200
dations
New recommen- | 0,5 0,55 8 8 3100 7200
dations

The operating performance of the road cat is determined by the following expression:[6]
Llen. (B_é)hkv

(Ll j (1)
—&4t|n
3 p

here L. - the length of the condensing section (200 m);

B - the width of the compacting strip or the width of the roller, (UzZXCMG m=14000 kg,
B=2,13m), m;

I =

Web of Technology: Multidimensional Research Journal

& -the distance to cover the traces of the coil, m (b =0,3 m);

h - thickness of the layer of the ground, loam or sandy loam soil being laid, m
(h=0,3-0,45m) ;

k, - time utilization rate;( k,=0,85).
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4 - the average working speed of the roller [7] ;
¢t - the time spent on turning the cage at the end of the section;( # =0,25) ,s

n - number of passes required to achieve standard density. ( n, =8)

DISCUSSION AND RESULTS
When determining work productivity, we determine the indicators given by expression (1) for
sandy loam and loamy soils.

On some recommendations

For loam soil
200-(2,13-0,3)-0,3-0,85 93,3

here T, -the duration of the construction season for Surkhandarya and Kashkadarya regions is

195 days.
n, , - number of days without the possibility of rest ,holidays and work;

D, off -number of days off; D, off = =48 day;
D, , - number of feast days; D,, =10 day;
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L 11, = = =442 m*/h

(&) ‘ 200 2,11

— +0,2 |-8

o 3100

L For sandy loam soil

8 7 _200-(213—0,3)'0,4-0,85_124,4_6835m3/h

sd. T - - ”

o ( 200 , 2} o 1,82

C_U - 7200

(- E According to new recommendations

9 ~ Forloam soil

0w I 7 200-(2,13-0,3)-0,35-0,85 108,8 516 m*h

C C / = = = ,

D : [200 +02j8 2,11

E S 3100

;6 v For sandy loam soil

—

% S _200:213-03)-045:085 1399 o
LB sl = 3

S 2 (200 +0’2).8 1,82

= 7200

3 @ The number of working hours per year

O Ty :(Tq _nd.b.)'tsm 'Ksm’ (2)

8 nyy =D, +D,+D;, 3)

c Ty=(Tq_Dd —-Dy)-t, Ky, @

O

()

|_

Y

@

0

=

D, ,, - days when there is no opportunity to do work; D, =8 day;
t, , -shift duration, ¢, =8 hours.

T,=(195-48-10-8)-8-1,5=1548 hour.
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The annual operational productivity is determined by this expression
ma, =I1,T, k , )

.0.p...

‘/ \ \ where £, - the coefficient of use of the cat in the ground by time

Based on recommendations

For loam soil

IT" =442 -1548 - 0,85 = 58158 ,3 m*/year

For sandy loam soil

117" = 68,35 -1548 - 0,85 = 89934 ,93 m’/year

According to new recommendations

For loam soil

1" =51,6-1548 - 0,85 = 67895 m’/year

For sandy loam soil

1" =76,9-1548 - 0,85 =101185,02 m*/year

We determine the coefficient of interchangeability (technical equivalence) from the following formula:

For loam soil
.

0=

67895

581583

For sandy loam soil
y.sl.

0-T5r

0- 10118502\,
89934,93

2. Estimated comparative costs.

K, = I;YK , ®)

0.y.

(©)

0=

B

™

here K, - is the coefficient taking into account the costs of transporting the machine from the factory,
K, =1,05...1,07;

P — the price of the roller (UzXCMG m=14000 kg; from 576214560 soums to 603600000 sum.
Based on recommendations

For loam soil

K 589907280-1,06
‘ 581583

For sandy loam soil

K 589907280-1,06
‘ 89934,93

=10751,7 sum m?;

Web of Technology: Multidimensional Research Journal
@ webofjournals.com/index.php/4

=6952,8 sum /m>.
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According to new recommendations
For loam soil

K= 589907280-1,06 _ — 92098 sum /m;
67895
For sandy loam soil
K = 589907280-1,06
‘ 101185,02
Machine shift price for XCMG XS 143] roller :

1)sh ~ tsh.. : Nmot“pr,h, bl (9)
P, =~8-349830=2798640 sum.

=6179,7 sum /m’.

N or._ .~ Mmotorcycle watch price.

Product unit price.

P,

=sh 10
s (10)

here P, , - shift productivity of the roller, m?/shift
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D gf Based on recommendations
c E For loam soil
Q ¢
& O P —=8.442=353,6 m¥shift
— v
o
-9 = =M:7914,7 sum /m?>.
# > u.p.
— O b
= % For sandy loam soil
Fe
2 g P} =8-68,35 = 546,8 m>/shift.
3@ wp =M=511&2 sum /m’.
o - 546,8
6 According to new recommendations
c For loam soil
e P, =8-51,6 = 412,8 m/shift.
O
|1J vp = %26;10 =6779,6 sum /m’.
"'6 For sandy loam soil
0 P, =8-76,9 =615,2 m/shift.
@
L= 2798640 _ 4549.1 sum /m’;
< 7~ 6152
Cost comparisons for comparable cars:
anm = Uu.p. + Kef/'. ’ Kc s (12)
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K., - normative coefficient of efficiency, K, =0,15

Ssa

% Based on recommendations
.\ For loam soil
’ 7% =7914,7+015-10751,7 =9527 sum /m>;

For sandy loam soil
7P —5118,2+0,15-6952,8 = 6161,12 sum /m’.

com
According to new recommendations
For loam soil

Zn.l. — 6779,6 + 0915 -9209 ,8 = 8161,07 Ssum /m3,

For sandy loam soil
7"k = 4549 1+ 0,15-6179,7 = 5476,055 sum /m°.

com
Economic efficiency
For loam soil

E, = (b~ 211" (13)

E, =(9527-8161,07)-67895=92739817,4 sum /year.

For sandy loam soil

B =y =20 11 (14)

E,, =(6161,12—-5476,055)-101185,02 = 69318315,7 sum /year.

CONCLUSIONS AND SUGGESTIONS

According to the new recommendations based on the calculation method discussed above, the
annual economic efficiency values for compacting loamy and sandy soils were determined by
introducing rational parameters for compacting roadbed soils.The annual economic efficiency
for the XS143J vibratory roller for the construction of 200 meters of roadbed was 92739817,4
sum for loam and 69318315.7 sum for sandy loam.
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