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The Effect of an 8-weeks Velocity-based Training
on Strength and Mechanical Power of

Professional Athletes
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Objective: The purpose of this study is to apply 8-week velocity-based training to domestic
professional athletes and the kinematic and kinetic analysis of the 1-RM improvement of
back squat and power clean, which can represent strength-power ability, to verify the
effectiveness of velocity-based training in Korea and to establish a basic basis.

Method: The subjects who participated in this study were 10 professional athletes from K
University (age: 21.40 +0.97 yrs., height: 179.90 + 3.54 cm., body mass: 71.298 + 2.98 kg). All
subjects performed back squat and power clean 1-RM before and after 8-weeks of velocity-
based training. A 3-dimensional motion analysis with 8 infrared cameras and 4 channels of
EMG was performed in this study. A paired ¢-test was used for statistical verification. The
significant level was set at a=.05.

Results: Both Back squat and Power Clean 1-RM showed statistically significant increases
(p<.05). In the case of back squat, there was no statistically significant difference in both
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kinematic and kinetic variables (p>.05). In the case of Power Clean, only the quadriceps of
Phase 1 showed a statistically significant decrease (p<.05).

Conclusion: Domestic professional athletes can improve their strength-power ability through
velocity-based training, and such training for at least 8-weeks is considered a way to

improve their performance.
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Table 1. An 8-week velocity-based training program

The Effect of an 8-weeks Velocity-based Training on Strength and Mechanical Power of Professional Athletes 11

Week 1~2 week 3~4 week 5~6 week 7~8 week
. Sets X Sets X Sets X Sets X
Bxercise-type 4 piop VL 1-RM% 1-RM% VL 1-RM% VL
Back squat 3 X 55% 10% 3 X 55% 10% 3 X 60% 10% 3 X 60% 10%
Power clean 3 X 55% 10% 3 X 55% 10% 3 X 60% 10% 3 X 60% 10%

Note. VL: velocity loss
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Figure 1. Marker set
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EMGyyic

X 100(%)

Cf EMG,q,: &% Al 2 2HE0| RMS 7

EMGyyic: 2Ith =218 SHY += Al 22822 RMS 2
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e et 2t

1. £ 7|9 Egjo|d M= 1-RM 7|5
& 7|dt Egfo|d M0 mal Holsts WA EQ} o}
OJEEI 1-RM 7|22 C}2 Table 29 ZCt AT EQ} TtQ)
2 1-RM 7|18 25 28 M0 SHFSE RS T
7rEI 7|20| LtEFGCHp<.05).

Table 2. Mean + SD of back squat and power clean 1-RM

record (unit: kg)
Mean £ SD
t p
Pre Post
BS 123.89+1431 133.56+14.91 -7616 .001"
PC 8278+1147  92.78+1149 -17.000 .001"

Note. BS: back squat; PC: power clean
* indicates significant difference from period
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Sk 7|8 EX0|d M=o et Helsts WA EC} Tt

Table 3. Mean + SD of hip, knee, ankle joint ROM during back squat and power clean 1-RM (unit: deg.)
Mean + SD
t P
Pre Post
¥ Phase 1 28.56+3.56 28.60+4.58 -030 977
Ankle
Phase 2 33.94+7.76 31.92+4.36 1.093 .306
Phase 1 96.57+21.41 104.25+12.51 -1.047 326
BS Knee
Phase 2 98.04+31.44 109.33+10.08 -1.163 278
Phase 1 94.32+20.98 102.56+12.52 -1.199 .265
Hip
Phase 2 96.03+26.69 103.17+13.06 -.829 431
¥ Phase 1 32.52+£14.11 21.28+10.54 2.258 .054
Ankle
Phase 2 57.90+7.41 57.35+8.05 199 847
Phase 1 35.55+15.12 31.24+6.17 762 468
PC Knee
Phase 2 61.35+20.94 73.58+9.29 -2.051 074
Phase 1 52.95+£20.92 49.46+14.00 686 512
Hip
Phase 2 39.49+12.39 39.14+7.00 076 941
Note. BS: back squat; PC: power clean
* indicates significant difference from period
Table 4. Mean + SD of muscle activation during back squat and power clean 1-RM (unit: MVIC%)
Mean + SD
£ p
Pre Post
Phase 1 54.20+45.20 36.44+29.65 932 379
BF
Phase 2 32.86+£15.37 46.71+30.36 -2.248 .055
Phase 1 54.94+18.64 56.71+15.83 -175 865
ES
Phase 2 80.01£17.03 89.48+26.84 -.980 .356
BS
Phase 1 25.37£9.10 24.89+10.63 .096 926
GM
Phase 2 62.22+19.73 69.83+27.90 -.684 513
Phase 1 5251+22.44 61.61+20.65 -952 412
RF
Phase 2 97.44+27.80 91.15+12.61 722 491
Phase 1 4148+18.77 60.64+29.46 -1.553 159
PC BF
Phase 2 84.93+45.02 90.27+31.89 -2.000 .081
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Table 4. Mean + SD of muscle activation during back squat and power clean 1-RM (Continued)

KJAB

(unit: MVIC%)

Mean + SD
£ p
Pre Post
Phase 1 76.91+£27.38 75.00+46.63 095 927
ES
Phase 2 70.05+£10.79 77.22+32.46 -.737 482
Phase 1 47.45+16.16 47.79+35.07 -032 975
PC GM
Phase 2 75.03+34.94 68.75+34.56 427 681
Phase 1 29.53+12.14 12.09+£10.21 5772 .000"
RF
Phase 2 66.94+48.36 56.10+25.23 -.346 738

Note. BS: back squat; PC: power clean; BF: biceps femoris, ES: erector spinae, GM: gluteus maximus, RF: rectus femoris

Note. *: indicates significant difference from period

HEE 1-RM =Y Al 20 HI S0 2EEE Table
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o= Folot Xt0|7h LIEFLIX] @RATHp>.05). &
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Park, Jeon & Weon, 2015).
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