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ABSTRACT

C. K HAH, J. S. RYU, The Forecasting a Maximum Barbell Weight of Snatch Technique in Weightlifting,
Korean Journal of Sport Biomechanics, Vol. 15, No. 3, pp.143-152, 2005. The purpose of this study was to
predict the failure or success of the Snatchelifting trial as a consequence of the stand-up phase simulated in
Kane's equation of motion that was effective for the dynamic analysis of multi-segment. This experiment was
a case study in which one male athlete (age: 23yrs, height 154.4cm, weight: 64.5kg) from K University was
selected. The system of a simulation included a multi-segment systemn that had one degree of freedom and
one generalized coordinate for the shank segment angle. The reference frame was fixed by the Nonlinear
Trans formation (NLT) method in order to set up a fixed Cartesian coordinate system in space. A weightlifter
lifted a 90kg-barbell that was 75% of subject’s maximum lifting capability (120kg). For this study, six cametas
(Qualisys Proreflex MCU240s) and two force-plates (Kistler 9286AAs) were used for collecting data. The
motion tracks of 11 land markers were attached on the major joints of the body and barbell. The sampling
rates of cameras and force-plates were set up 100Hz and 1000Hz, respectively. Data were processed via the
Qualisys Track manager (QTM) software. Landmark positions and force-plate amplitudes were simultaneously
integrated by Qualisys system. The coordinate data were filtered using a fourth-order Butterworth low pass
filtering with an estimated optimum cut-off frequency of 9Hz calculated with Andrew & Yu's formula. The
input data of the model were derived from experimental data processed in Matlab65 and the solution of a
model made in Kane’s method was solved in Matematica5.0. The conclusions were as follows;

1. The torque motor of the shank with 246Nm from this experiment could lift a maximum barbell weight
(158.98kg) which was about 2.46 times as much as subject’s body weight (64.5kg).

2 The torque motor with 1665 Nm, simulated by angular displacement of the shank matched to the
experimental result, could lift a maximum barbell weight (%0kg) which was about 14 times as much as
subject’s body weight (64.5kg).

3. Comparing subject’s maximum barbell weight (120kg) with a modeling maximum barbell weight
{15551kg) and with an experimental maximum barbell weight (90kg), the differences between these were
about +35.7kg and -30kg,

These results strongly suggest that if the maximum barbell weight is decided, coaches will be able to
provide further knowledge and information to weightlifters for the performance improvement and then
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prevent injuries from training of weightlifters.

It hopes to apply Kane's method to other sports skill as well as weightlifting to simulate its motion in the

future study.
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