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A Biomechanical Analysis of Judo’s Kuzushi(balance-breaking) Motion

AR A - PSS
Kim, Sung-Sup * Kim, Eui-Hwan - Kim, Tae-Whan(Yong-In University)

ABSTRACT

E H KM, S. S. KIM, and T. W. KIM, A Biomechanical Analysis of Judo’s Kuzushi(balance-breaking)
Motion. Korean Journal of Sport Biomechanics, Vol. 17, No. 2, pp. 207-216, 2007. The purpose of this study was
to biomechanical analysis Judo's Kuzushi throwing motion in order to increase the effectiveness of
Nage-waja(throwing technique). The Tori was a Judo player with 18 years experience(4th degree) while the Uke
was a player with 2 years experience(lst degree). The kinematic data was captured using the Vicon motion
system (7 cameras) and the kinetics were recorded by force plates(2 AMII).

The following were the results;

While leaning to the front the subject’s trunk’s angle was 14.5°, the lower limbs angle was 23.8°, knee angle
was 179.6° and the vertical reaction of the left leg was 325.42N(BW 0.34) and the right leg was 233.7N(BW 047).

While leaning back the subject’s trunk’s angle was 11.3°, the lower limbs angle was 4.1°, knee angle was
176.1° and the vertical reaction of the left leg was 299.53N(BW 0.43) and the right leg was 441.7N(BW 0.64).

While leaning to the left the subject’s trunk’s angle was 30.8°, the lower limbs angle was 2.7°, knee angle
was 175.2° and the vertical reaction of the left leg was 71IN(BW 1.03) and the right leg was 9.2N(BW 0.01).

While leaning to the right the subject’s trunk’s angle was 36.5°, the lower limbs angle was 10.4°, knee angle
was 175.2° and the vertical reaction of the left leg was 132N(BW 0.02) and the right leg was 694.7N(BW 1.01).

While leaning to the left front corner the subject’s trunk’s angle was 19.8° (front) and 15.1° (left), the lower
limbs angle was 17.8° (front) and 24° (left), knee angle was 177.8° (front) and 173.9°(left), and the vertical
reaction of the left leg was 5474N(BW 0.8) and the right leg was 117.8N(BW 0.17).

While leaning to the right front corner the subject’s trunk’s angle was 154° (front) and 17.7° (right), the
lower limbs angle was 21.1°, (front) and 57° (right), knee angle was 175.5° (front) and 178.9°(right), and the
vertical reaction of the left leg was 53N(BW 0.08) and the right leg was 622.4N(BW 09).

While leaning to the left rear corner the subject’s trunk's angle was 9.2° (back) and 13.8° (left), the lower
limbs angle was 2°, (back) and 5.7° (left), knee angle was 175.5° (back) and 172.8°(left), and the vertical reaction
of the left leg was 698.2N(BW 1.02) and the right leg was 49.6N(BW 0.07).

While leaning to the right rear corner the subject’s trunk’s angle was 8.9° (back) and 19.6° (right), the lower
limbs angle was 0.6°, (back) and 3.1° (right), knee angle was 174.6° (back) and 175.6°(right), and the vertical
reaction of the left leg was 7.2N(BW 0.01) and the right leg was 7494N(BW 1.09).

It was observed that during the Judo motion Kuzushii the range of the COM varied from 26.5~39.9cm.

It was concluded that the upper body leaned further than the lower body as there was knee extension. There
was high left leg reaction forces while leaning to the left and likewise for the right side. It was therefore
deduced that the Kuzushi was a more effective throwing technique for the left side.

KEYWORDS : JUDO, KUZUSHI(BALANCE-BREAKING), BIOMECHANICAL ANALYSIS, KINEMATIC, KINETIC,
TORI(ATTACKER), UKE(RECEIVER)

* kss1219@hotmail.com
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