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Аннотация. Постановка проблемы. Работа бульдозера при засыпке траншей, проводится циклическими, 
челночными движениями машины, которая увеличивает полосу отчуждения; увеличиваются расходы времени, 
топлива и труда в сравнении с непрерывным способом засыпки. Кроме указанных недостатков также ухудша-
ется качество засыпки траншеи: неравномерная подача грунта в траншею большими порциями приводит к по-
вреждениям изоляции труб и образования пустот, вследствие чего  оседание и вымывание грунта. Бульдозер с 
шнековым интенсификатором (ШИ), лишен недостатков обычного бульдозера  двигаясь вдоль траншеи, он 
перемещает у нее разрыхленный грунт, который не падает на трубопровод, а скатывается по нему. При этом 
окружная скорость режущей кромки ШИ превышает скорость перемещения базовой машины, которая обеспе-
чивает сильное измельчение грунта (до распыления) перед подачей в траншею. Цель статьи. Разработка алго-
ритма определения крутящего момента на валу ШИ, потребляемой мощности, энергоемкости и производитель-
ности рабочего процесса обратной засыпки траншей в зависимости от физикомеханических свойств грунта, 
геометрических параметров ШИ и скорости движения бульдозера. Выводы. Разработанный алгоритм позволил 
определить, что при фиксированном значении угловой скорости 

0  крутящий момент 
крМ  и мощность повода 

прN  ШИ при росте скорости 
м  движения базовой машины изменяется по линейному закону; изменение скоро-

сти движения базовой машины 
м  практически не влияет на энергоемкость Е  при рассмотренном изменении 

угловой скорости 
0 . 

Ключевые слова: шнековый интенсификатор, крутящий момент, угловая скорость, мощность, энергоемкость, за-
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The problem topicality. The geograph-
ical position of Ukraine contributes to the 
transportation of oil and gas through its terri-
tory to Europe, for what are used the pipe-
lines. The features of trench refilling works 
(heavy workloads, a length of the pipeline, a 
great distance from construction objects to the 
mechanization base complex, the frequent 
machinery relocation from object to object, a 
wide variety of technology operations) define 
specific requirements for machines used in 
these works. 

Problem statement. A bulldozer work at 
trench refilings is conducted by cyclic, a ma-
chine shuttle motion that increases a right-of-
way; increasing of time charges, fuel and la-
bour by the side of the continuous refilling 
method. Besides the indicated defects gets 
worse also the quality of the trench refilling: 
the uneven soil output into a trench with large 
portions results the damages of pipes isolation 
and emptinesses formation, in consequence  
settling and washing of soil. A bulldozer with 
the screw intensifier (SI), is deprived lacks of 
an odinary bulldozer  moving along a trench, 
it moves the loose soil that does not fall on a 

pipeline, but rolles on it. Thus the circuitous 
speed of a cutting edge of SI exceeds the 
speed of the base machine moving that pro-
vides the strong soil treatment (before disper-
sion) before output into a trench. 

Analysis of publications. In the tech-
nical literature, informating the definition of 
power and energy indexes of screw intensifier 
on the bulldozer working equipment at trench 
refillings is in a limited number. The most 
complete information is reflected in the works 
of Sevast’yanov K.M. [1], Zenkov R.L. [2], 
Grigoriev A.M. [3], Balovnev V.I, 
Shkryl V.M [4], Spivakovsky A.O. [5, 6], 
Ivanchenko F.K. [7], Sukhorukov V.S. [8]. 

The purpose of the article. The algo-
rithm development of the rotational moment 
determination on the SI drivashaft, the con-
sumable energy, the energy intensity and the 
working process productivity of the reverse 
trench refillings depending on physical and 
mechanical properties of soil, geometrical 
parameters of SI and bulldozer optimal speed. 

The material presentation is based on 
the method of determining of the rotational 
speed [9], the rotational moment on the SI 
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drivashaft, the consumable energy, the energy 
intensity and the working process productivity 
of the reverse trench refillings [10] is devel-

oped an algorithm for their determination, 
which is presented in the form of a block dia-
grams (Fig. 1). 

 

 
Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the 

energy intensity and the working process productivity of the reverse trench refillings (continued on the page).  
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the 

energy intensity and the working process productivity of the reverse trench refillings (continued on the page). 
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the 

energy intensity and the working process productivity of the reverse trench refillings (continued on the page). 
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Fig. 1. The block diagram of determining of the rotational moment on the SI driveshaft, the consumable energy, the 

energy intensity and the working process productivity of the reverse trench refillings (the end).  

On the basis of the algorithm is devel-
oped computer program in Qbasic language 
and were received dependencies of the rota-
tional moment крМ on the SI driveshaft on the 

rotational speed 0 (Fig. 2), the indicated ef-

ficiency прN of SI drive on the rotational 

speed 0  (Fig. 3), the energy intensity Е  of 

the SI working process on the rotational speed 

0  (Fig. 4). 

 

Fig. 2. The dependence of the rotational moment крМ  on the SI driveshaft from the rotational speed 0  
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Fig. 3. The dependence of the SI indicated efficiency прN  on the rotational speed 0  

 

Рис. 4. The dependence of energy intensity Е on the SI working process on the rotational speed 0  

Conclusion. The developed algorithm al-
lows to define that at the fixed value of the 
rotational speed 0  the rotational moment 

крМ  and indicated efficiency прN  of SI at the 

optimum speed increasing м  of the base 

machine change on a linear law; the optimum 
speed change of the base machine м  practi-

cally does not influence on the energy intensi-
ty Е  at the considered change of the rotation-
al speed 0 . 
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