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ABSTRACT: The article examines the internal forces in a knife bucket. It is modeled as a broken space frame. Its two ends are tilted. Furthermore it is supported by 
four-point rods. Most of the frame lies in one plane. The load on the teeth of the knife is asymmetric. It is located on the local axis of the section and is composed of 
two groups. The first group includes transvers forces and moments, lying in the plane. The second group load is composed of forces, lying in the plane and moments, 
perpendicular to it. A case is reviewed, in which the first group load is significantly higher than the second. This leads to solving the plane-space frame. A method of 
forces is used to determine the internal forces. The basic frame is obtained after removal of the unnecessary connections. For this frame linear equations and its 
relevant coefficients are described. By solution of the equations the reaction forces and the diagrams in the frame are obtained. 
In the paper analytical expressions of bending and torsional moments in limited points of segments are given. These expressions are two groups. The first group of 
expressions is determined due to the action of the unit forces and moments, applied in excess ties, imposed on the system. The second group of expressions is 
obtained by external loads, composed of external forces and moments.  The paper presents only a part of the developed methodology to determine the internal forces 
in a knife bucket of an excavator.  
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Introduction 
 
   The finite element method is often used to solve mechanical 
problems. According to it, the continuum body is presented as 
discrete models, interacting with each other. This method is 
described in many books for beams, plates and shells. It has 
led to the development of many powerful software products 
which facilitate the engineers’ work. The implementation 
requires on the one hand, time to get acquainted with it and on 
the other hand, good preparation of the constructors to analyse 
the results. The exact description of the model’s geometry is 
also important. It concerns the knife bucket of an excavator 
SRS 4000 (Dinev, 2016). 
 
      One of the criteria for reliability of the numerical method 
results is to compare them with their model tasks solved with 
classical methods. The approach of these methods to studying 

the behavior of structural elements consists in obtaining 
equilibrium equations for an infinite little element, establishing 
ratios between individual variables and solving these 
equations.   
       
   One such analytical method is the method of forces. The 
obtaining of (Dinev, 2016) the computational scheme of knifes 
will be explored. The load on the teeth consists of asymmetric 
forces. Typical of the frame is that it is for the most part plane.  
         
   One possible case of loading with forces is described here. 
It includes transverse concentrated forces and moments, lying 
in the plane of the frame. The purpose of the work is to 
describe with analytical expression the internal forces in 
boundary points of share in the frame.  
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