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Biomechanical analysis of cross-country skiing.
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This study was aimed at elucidating the biomechanics of the
Super-Skating (SS) technique in a cross-country skiing. The experiments were carried out
on a treadmill to prescribe a degree of the slope, which was changed a degree from 3% to
11% for every 2% (5 conditions). The subject performed SS technique with roller skis at the
speed of 5.5 km/h. The pole-pushing and ski-kicking movements during roller-skiing ware
analyzed biomechanically. The poling angle and ski-opening angles were measured by
three-dimensional motion capture, and the pole-pushing force and ski-kicking force were
acquired from strain gauges and foot sensors, respectively. As a result, the ski-opening
angle and the pole-pushing force were significantly (P<0.05) increased at the slope
condition of 11% compared with those of 3% and 5%. Neither the poling angle nor
ski-kicking force changed on any condition. Collectively these data indicate that dynamic
corresponding in the poling was different from that in the skiing. For the increase of a
degree of the slope, the skier increases the polling force itself in the polling movement and
changes the direction of the ski-kicking force in the skiing.
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