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Table 1 The number and the ratio of (a)
cautions and (b) red cards for “Bent

Knee” during race walking events in 2011

Daegu.
(a) Cautions
Event Number of Loss of Contact ~ Number of Bent Knee Ratio of Bent Knee
M20kmW 68 51 43%
MS50kmW 44 112 72%
W20kmW 69 66 49%
(b) Red cards
Event Number of Loss of Contact ~ Number of Bent Knee Ratio of Bent Knee
M20kmW 13 15 54%
MS50kmW 4 49 92%
W20kmW 10 32 76%
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Figure 1 Definition of the knee angle
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Table 2 Step frequency, step time, support
time and flight time for each analyzed

subjects.

Group Good
Subject A B C D E F G H 1 J

Cautioned Disqualified

Step
frequency 333 316 3.00 3.00 3.00 3.00 3.16 333 3.00 3.16
(Hz)

Step
Time 0.3 032 033 033 033 033 032 030 033 032

(sec)

Support
time 025 03 028 028 030 030 028 027 028 030
(sec)
Flight
time 0.05 0.02 0.05 0.05 0.03 0.03 0.03  0.03 0.05 0.02

(sec)
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Figure 2 Patterns of the knee angle for each
subject during (a) the left foot
support and (b) the left foot recovery
phase.
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Figure 3 Patterns of the knee angular velocity
for each subject during (a) the left
foot support and (b) the left foot

recovery phase.
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Figure 4 Relationship between the left knee
angle and the angular velocity during

the left foot recovery phase.
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