
Mechanics of alpine skiing: carve turn without angulation 
© S.D. Legotin1, A.A. Rivlin2, V.I. Danilin2 

1Bauman Moscow State Technical University, Moscow, 105005, Russia 
2Training center of the Russian alpine ski and snowboard federation, 

 Moscow, 115230, Russia 

The article deals with the problem of modelling the motion of the skier–skis system when 
the skier is making a carve turn without lateral slippage and naturally edging the skis 
with no angulation. We found out the conditions for making a carve turn without angula-
tion, which impose constraints upon the steepness of the slope, the speed and movement 
direction of the skier. The basic dynamic problem represents the differential equation 
system. Step-by-step integration of this system solves the problem and allows us to meas-
ure the trajectory, speed and center-of-gravity position of the skier–skis system as well as 
the skier’s inclination and travel time along the trajectory. To illustrate this developed 
model we showed problem solving examples for two particular cases of motion. The re-
sults obtained can be of great help to trainers and teachers specializing in ski tourism 
and sport, as well as to the developers of ski equipment.      

Keywords: biomechanics of sport, slalom path, angulation, skier’s inclination, carve turn 

REFERENCES 

[1] Rudakov R.N., Lisovskiy A.F., Gaysina A.R., Khitryuk V.V. Rossiyskiy zhurnal
biomekhaniki — Russian Journal of Biomechanics, 2003, vol. 7, no. 2, pp. 53–61.

[2] Rudakov R.N., Gaysina A.R., Lisovskiy A.F., Razumov A.A. Rossiyskiy zhurnal
biomekhaniki — Russian Journal of Biomechanics, 2004, vol. 8, no. 2, pp. 12–18.

[3] Rudakov R.N., Razumov A.A., Lisovskiy A.F., Podgaets R.M. Rossiyskiy
zhurnal biomekhaniki —  Russian Journal of Biomechanics, 2007, vol. 11, no. 1,
pp. 85–90.

[4] Rudakov R.N. Rossiyskiy zhurnal biomekhaniki — Russian Journal of
Biomechanics, 2007, vol. 11, no. 4, pp. 61–83.

[5] Butenin N.V. Vvedenye v analiticheskuyu mekhaniku [Introduction to analytical
mechanics]. Moscow, Nauka Publ., 1971, pp. 180–184.

[6] Norden A.P. Kratkiy kurs differentsialnoy geometrii [Short course of differential
geometry]. Moscow, Fizmatgiz Publ., 1958, pp. 163–165.

[7] Danilin V.I. Entsiklopedicheskiy slovar gornolyzhnika i snoubordista [Encyc-
lopaedical dictionary of alpine skier and snowboarder]. Moscow, Alt-Consul Publ.,
2007.

[8] Rudakov R.N., Nyashin Yu.I., Podgayets A.R., Lisovskiy A.F., Miheeva S.A.
Rossiyskiy zhurnal biomekhaniki – Russian Journal of Biomechanics, 2001,
vol. 5, no. 2, pp. 83–103.

[9] Rudakov R.N., Galev P.P., Vasilenko S.V., Shulgin P.V. Rossiyskiy zhurnal
biomekhaniki — Russian Journal of Biomechanics, 2000, vol. 4, no. 2, pp. 31–35.

Legotin S.D., Cand. Sc. (Eng.), Assoc. Professor of the Theoretical Mechanics Depart-
ment, Bauman Moscow State Technical University. e-mail: legotin.msiu@gmail.com 

Rivlin A.A., teacher of the Russian Alpine Ski and Snowboard Federation Training Cen-
ter, Moscow, Russia. e-mail: alriv@inbox.ru 

Danilin V.I., Head of the Training center of the Russian Alpine Ski and Snowboard Fed-
eration, Moscow, Russia. e-mail: ski-center@yandex.ru 



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     15
     14
     15
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     15
     14
     15
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     15
     14
     15
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 96.38 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1074
     567
    
     None
     Down
     2.8346
     0.0000
            
                
         Both
         37
         AllDoc
         246
              

       CurrentAVDoc
          

     Smaller
     96.3780
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     15
     14
     15
      

   1
  

 HistoryList_V1
 qi2base



