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Table 1. Mean and SD of forces effecting on the ankle and the knee joint at
different condition during running (Unit: BW)

Condition
Al Diréction Mot Condition 1 Condition 2
Prox = MS 1.69+0.06 1.82+0.13
Med i MS 0.16+0.01 0.14+0.05
Ankle
H. 0.13:0.0 0.070.1
Aot S 340,03 7+0.15
ost T.O 089003 0.98+0.26
Prox 5 M.S 1.65+0.05 1.81+0.13
st
Med . MS 0.24+0.03 0.18+0.06
at
Knee
H. 0.06+0.04 0.04+0.10
Ante S 06
Post T.O 1.00+0.02 1.000.20

M.S: mid stance H.S: heel strike T.O: toe off
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Fig 3. Force Ensemble curves of the ankle and the knee joint at different condition during running
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Table 2. Mean and SD of moments effecting on the ankle and the knee joint at different condition

during running (Unit: N.m/weight)
"
T Condition Condition 1 Condition 2
Ankle Directio oment
Fle
Ext M.S 0.20+0.01 0.22+0.03
H.S 0.03+£0.02 0.03+£0.02
Int
Ankle Ext
T.O 0.09+0.04 0.13+£0.04
Abd
Add M.S 0.14+0.09 0.22+0.05
Fle M.S 0.17£0.02 0.18+0.03
Ext . 17=0. .18=0.
It H.S 0.42+0.02 0.46+0.10
n
Knee Fxt
T.O 0.17+0.01 0.21+0.03
Abd
Add M.S 0.23+0.01 0.24+0.02




03

025

02

015

N.m/weight

01

0%

-006

01

=e)7| Al Y3

pe)

N.m/weight
&

8

-03

Z20|M EE Xjo|7} 5HX|

EOTEEE
e,
oz
=P
)
J
i
Ky
"
) -
K et A
X o N
0‘10201{)405363138356%10
%
2980
[
0DDHODOD o oz
%
TEAE
=4
=P

N.m/weight
&
&

-01

-015

02

Fig 4. Moment Ensemble curves of the ankle and the knee joint at different condition during running.

%

2ol 3atel Enl 2UEo] o|x s ¥t
L2UOAYE
10 20 D 40 0D 6O D O DV 10
-006
[ |
-01 ¢ =P
=
[<)
[}
2015
E
=z i
02 .
-0
-03
%
Egy]
06
04
o
¢ P
5 02
[
2
€
= 0
p| 10
/‘;
-02
-04
%
FELTE
03
=
=)}
[}
2z
E
=z

-02

%

55



56 FXM

Al - & FHCE %101‘4% B A WS/ A4S 2 EHES 3 Y A4S

AZ o]Ft) o]A] £t g PN TAS HAY F
Z 0.20Nm/weight2 27129 % 0.22Nm/weightHt} 42 A
o 7§ -] F3/4d BUER A7) £3F 23 BEYE gk 2702770 218G oz
E

=
E e ngoy, 7 ANNE AA o)X £ 2Ab 046Nm/weightz 24 19

042Nm/weight®th 2 3= Hth § 75 Y =3/4% EUE wgl e o] A4
AEFohs £ 25 EZHUES Holtpyh $3F AA7|o)F A RAER WEso] o] &3 A<
EAEES BAT

AT S tigh W/ od ZHES
FH oJA7HA] 9 EHETE AEEOH, 217 Av]e T3 AAT|A it #HHY A x
7127} 0.22Nm/weight= 22119] 0.14Nm/weight 2
k) |AE & Holth F& B YH/9d EHEE F 7
EHERG o7t & s B s AR vV R F3F AR 7)0A 21427} 0.24Nm/ weight
Z 2719 0.23Nm/weight®t} o & ZHEE H YL

_ﬂ,
rlu
gL
tjo
g
8
£
PN
R
o
o
o
rir
&
q
>

l'I

)7 Al GAT S=oA shA] dojol e T BFo) Lol w7} &2 B} 3344 g
HE FFE PIAE7HE FAAT B 731 AR FHd sdEJeH, 7 2130 AFA W
WE Y3 o] AW JFEHT =7k(heel strike), o] AHo| 3] HE3h= £1Hmid stance),
=]

ol
2
b
[t
e
N
Ho
=‘|3L_"
r—{o
12
_13_4"
2
re 2
4
2,
>
of\
to
ro
2,
2
1o
ol
_p
o,
e
5
=y
o
S
E
zr
=
5 o
o
2

Nicol, 1995).

2 ATl atA -] A8 3 Fol FH0E bk F, F9E ALk P oA A
Ae g ZAgsts ¢ 5 A gk BE Zo] vy} 1490 AF 24 27F 119 A¥ 24 12
o 2ok o 7 #EY 2o Agake 3 AW AHSE o3 AFE AEske g2 Al BE A

o7b &2 10| B A A& ol B HFol AW FF Al AA FHY +7
FAbo Ee] "ojx A (braking effect)o] 7 (Elliot & Ackland, 1973) ALZ2 oS5 B} +
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A LA A B &53kE B4 7 FR oo stk 2@8l7] A s #Ae g
de] JHEAQl JHESL of YHETL A WA FokE BAAI7] 1 (Lafortune, Hennig,

)7} PAECHJames et al, 1978). 53] a}x] #A Asjo] g
Ho} AAd 2 9% vt 152 wj(Hamill et al1999) £ A
s Fo| T A 22 A
& g Ao 2e7] s

= |
g A e e AU FAL g wHs o WWe fEAIga HE ¢ o
(Collins & Whittle, 1989).
HLET% 75 HHY F4/AH BEUE 3L Derrick et al(1998)0] 3.83m/se] 27| &EolA
T A BN HIRBA, A A7 = ogzhe] ApolE EAth o, 5 #He o
A w=3b Bkl A ofzhe] Aol B ol At W Zpoleh HE AzlolM & dnet B
A 7 B AA =9 Al A ZHEZL A AL A3 A7 ook AA T (Derrick et
al, 1998; Stefanyshyn, 199). 28kell F3F AA7INA Hhe ghe Bl FF ¥ X.—-'_]«] /el
W3/ EUE 342 Stefanyshyn et al(1999)¢] 2&]7] é:-_‘,:_ 4 23} H kol A
HSHARE AA] A71A Aol Hildh & A7 Ax s =
o2 g BEo o] w7k & d3 23] & HHE = l‘i?ﬁl‘:}. oje} o] A EJ:L—S‘J o]
HI7E 2 230] 28)7] Al kA9 AU A #Ad sdE < EF BEUE 24 ©
Ao g B 4 9ItHKeith & Williams, 1990). F& @49 Y=/9= 3|4
vl s qhel Rke 7}°H CE N RS
(Stefanyshyn et al, 1999).
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(Hamill, Derrick, Holt,1995; Van der Walt & Wyndham, 1974; Hagan et al, 1980; ), B AFAE
& e A A7 Jdva Huska JthWilliams & Cavanagh, 1986). o213+ A8 5 Az}
A7 E uf Ao BFo] Arka grEA] AAQ] HolM Z&o] wra g 4 giAT g7

1

&S 4 S W1 W) dAF SR8 AN AGHoR dee T AN &
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and Arndt1994) B2l <3t B840l BAEE Mo HEL g2 Zo] 1 AnY /2 A

2 A7 298 Hea, 518m/s9) S5 BEYlN TE uld nEoz B W A B
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ABSTRACT

The effects of the different steps on the forces and moments of the lower

extremity’s joint in the three dimension during a steady running.

Ryu, Ji-Seon
(Korean National University of Physical Education)

The purpose of this study was to determined the force and moment of the ankle and the knee
joint at different step length relative to the length of the lower extremity during a steady
running. Six digital cameras(Qualisis) and a forceplatform(AM.T.I) were used to obtain the
kinematic data of the segments and kinetic data on the running at speed of 5.18m/s. The force
and moment measured from six subjects participated in this study were limited to the support
phase and their values were averaged at the moment of heel strike, mid stance, and toe off of a
running for making a comparison between the condition 1(relative step length 1.1) and the
condition 2(relative step length 1.4).

It was concluded that internal forces except mediolateral force of the condition 2 were greater
in the ankle and the knee joint than those of the condition 1, but all moments of condition 2
were greater from the descriptive statistic point of view.

For the future study, it was needed to consider a number of subjects, a various running

speed, and a individual step preference for applying generally results to the running strategy.



