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Biomechanical analysis of the effect of multiplex training program to vertical jump.
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Masahiro YUKI (ShinshuUniversity, Faculty of Education)
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Abstract
The purpose of this study was to investigate the effect of a combination training to vertical jump.
We selected JUMP ATTACK training(JA designed by Tim. S. Grover who was sports trainer in
USA)as a multiplex training program combined weight-training, plyometrictraining and
skill-training with stretching. Nine college students who belongs to athletic clubs performed JA
(Lower-body session:2Awveek, Upper-body weight circuit:1/week, Stretching:2/week) for 4 weeks,
kinetics data of vertical jump are corrected both before (PRE) and after training (POST) by using two
dimensional motion analysis.
These results obtained as follows
1) Take off velocity (2.94+0.25m/s—3.14+0.26m/s, p<0.01) and maximum height the center of
mass (1.6420.09m—1.67+0.08m, p<0.05) was significantly increased.
2) Angle of ankle dorsiflexion was tended to decrease in unweighting phase(n.s.) and velocity of
ankle planter flection was tended to increase in push-off phase(n.s.).
3)JA had an effect on improving ballistic motion and jumping ability.
It would be concluded that JA was considered to have an effect as a combination training for hip
joint extensors and planter flexors.
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Table 1  Characteristics of subject (n = 9, Mean*=SD)
Age Height (m) Body mass (kg)
PRE POST
21.1%0.9 1.72+0.1 64.9%8.2 65.8+7.9
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Table 2  Stretching program

Static stretching

Dynamic stretching
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Each stretching performed 30 seconds at before-training, after-training and the day for only-stretching.

Table 3  Upper body training program
Tasks Weight (kg)
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All tasks performed 2 sets by maximum effort.

There was 20 seconds rest among task to task.
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Table 4 Physical strength tests (Mean=S.D.)
fEH PRE(*=SD) POST(£=SD) t-test
RNl B (1)) 35.0+5.5 37.4+5.1 p<0.05
7 5 g Bk (m) 2.37+0.2 2.43+0.2 p<0.05
SAEREBEON[E]) 62.4+4.4 63.2+4.3 n.s.
R AR (m) 0.47+0.8 0.50+0.5 n.s.
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Table 5 Vertical jump execution characteristics (Mean + S.D.)
MEH H (units) PRE POST t-test
JE BAE iR - (deg) 42.7+10.7 448+13.8 n.s.
TP R i (deg) 70.0+£10.5 70.4+17.4 n.s
SEBASR R A (deg) 53.4+2.7 51.4+4.5 n.s.
[ BB fe KMt th A L (rad/s) -5.840.6 -5.9+1.6 ns.
TR B e Kt G (vad/s) -4.8+0.9 -5.4+1.3 n.s.
BRI (rad/s) -1.940.3 -2.240.7 n.s.
B B R AN A (rad/s) 85+1.1 8.4+1.1 n.s.
TP AN A (rad/s) 12.1+0.9 12.40.7 ns.
SEBIE IR KA (rad/s) 9.5+1.6 10.1+1.3 n.s.
JE BRI A= R b2 (Nm) 86.4+29.8 93.5+19.5 ns.
TR A= R b2 (Nm) 136.4+24.3 141.1+32.4 ns.
S BRI Ry (Nm) 132.8+43.8 140.1+44.3 n.s.
JB A R R A8 D — (W) 660.6+239.5 679.2+186.5 n.s.
TR RS T — (W) -515.8+161.4 -538.1+232.5 ns.
JEPAf KT ST — (W) 1066.3+365.8 1163.4+404.8 n.s
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Table 6 CG height, take off velocity and impact height during volleyball spike motion

WeBRE RRELE (n) Bt OO EE (m/s) fTam (m)
PRE POST PRE POST PRE POST
A 1.56 1.62 3.02 2.60 2.62
B 1.66 1.66 3.15 2.55 2.59
1.84 1.84 3.45 2.76 2.80
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