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ABSTRACT

The purpose of this study was to estimate the potential injury via analyzing ground reaction force components that were resulted
from a prolonged-run-induced fatigue. For the present study, passive and active components of the vertical ground reaction force
were determined from time and frequency domain. Shear components of GRF also were calculated from time and frequency
domain. Twenty subjects with rear foot contact aged 20 to 30, no experience in injuries of the extremities, were requested to run
on the instrumented tread-mill for 160 minutes at their preference running speed. GRF signals for 10 strides were collected at 5,
35, 65, 95, 125, and 155 minute during running. In conclusions, there were no significant difference in the magnitude of passive
force, impact load rate, frequency of the passive and active components in vertical GRF between running times except the mag-
nitude of active force (p<.05). The magnitude of active force was significantly decreased after 125 minute run. The magnitude
of maximum peak and maximum frequency of the mediolateral GRF at heel strike and toe-oft have not been changed with increas-
ing running time. The time up to the maximum peak of the anteroposterior at heel-strike moment tend to decrease (p<.03), but
the maximum peak and frequency of that at heel and toe-off moment didn't depend significantly on running time.
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Table 1. Characteristics of subjects

Age(yrs)  Height(cm) Weight(kg) Running Speed(m/s)
239445  176.0+5.5  68.5£5.8 2.5+0.2
2 A5 AR 4R WA A L For B
A S8l ARt gt

1. 474k
1. 917 CHARRE
B Ao Folet tAs Ade] Fo)9t A=A )
o sl ZAFo] glom, e AF Lre Holm 247}
40% o] Hoj o] Q= 20300 Fo] T= )

g 208 Ao, o159 542 <Table 1> .
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Figure 1. Instrumented dual belt treadmills
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Figure 2. Active portion and passive portion of vertical ground
reaction force
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Figure 3. Mediolateral and anteroposterior component of ground
reaction force
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Figure 4. Frquency analysis of VGRF.

Wk o] 9] 55 A (Figure 2).4 He 2 29
Ak o] 2|9} o]x] 7kl tisixe A vl= A7)

= A A EA 3 TH(Figure 3). Tk ool
g 242 2 A \_t’i o] 55 FE 4 l?'*(Figure 4)
7 E‘)ﬂ thell AAsien, v

N VB

a FE J}l_,

o) 227] A3 Azt mE A As 3
AP ZAg 10]e] 2Bl Sl =5 & A
e S AAE 22" (plotting)dt ¥ °l& F 5,
ZEglo|E AlZolA Hetol ke AsE EA AT A

%‘?l‘)ﬂ ‘3H“5‘H AlZE 271 7] zpolE A Ek] fal
A A=A (repeated measure one way ANOVA)
= ’é’q?&ﬁ“ﬂ frelg A3t s A, AR AReR

(93]

Tukey U5 HIWE 5% A3 3ol 7% sﬂ ArNE Hed)
o} olnf, BAZ folFEs RE H|woA o=052 23
G

. 4 1}

A 71EsE W ojal EAE o g@Elr] A A
el ok A HRkE ] 7 Ao gk A E HelEe
T <Table 2> YERtom, 25 4z A5 Aol
3l H5S Z47; <Table 3>3 <Table 4>%} 74t}.

ol FE=°l oot 3 AHvk A3 A 55wk



Effect of a Prolonged-run-induced Fatigue on the Ground Reaction Force Components 229

Table 2. Vertical GRF components by lapse of running time

Fz Active peak  Active peak time  Passive peak ~ Passive peak  Impact load rate Active Passive
time (m) (BW) (ms) (BW) time (ms) (BW/s) component - component
Freq (Hz) Freq (Hz)
5 2.32+0.22 128+17 0.60+0.16 44+10 14.9+6.7 3+2 4248
35 2.34+0.21 119£19 0.68+0.20 41+£24 20.2+10.2 4+3 39+8
65 2.34+0.23 117+14 0.67+0.14 40+19 18.5£5.9 443 3747
95 2.324+0.22 120+16 0.65+0.15 38+21 20.5+8.6 545 37+7
125 2.20+0.26* 127431 0.64+0.20 42425 18.0+6.4 444 38+10
155 2.25+0.21%* 119+16 0.66+0.14 43+£26 19.5+£8.9 5+4 38+10
F ratios 5.21%* 1.44 1.25 0.56 2.20 1.56 1.64
*means p<.05
Table 3. Mediolateral GRF components by lapse of running time
Fx Contact Fx peak Contact Fx peak time Toe-off Fx peak Toe-off Fx peak time Fx-freq
time (m) (BW) (ms) (BW) (ms) (Hz)
5 0.11+0.08 64+22 0.13+0.04 99+35 76+41
35 0.13+0.07 64+32 0.15+0.06 101+67 63+30
65 0.14+0.08 55412 0.17+0.07 10237 74431
95 0.14+0.10 5113 0.16£0.09 10133 69+32
125 0.1240.10 54+14 0.15+0.09 105+33 68+32
155 0.17+0.16 52+13 0.16+0.09 99+25 66+32
F ratios 1.54 1.83 0.73 0.08 0.71
Table 4. Anteroposterior GRF components by lapse of running time
Fy Contact Fy peak Contact Fy peak time Toe-off Fy peak Toe-off Fy peak time Fy-freq
time (m) (BW) (ms) (BW) (ms) (Hz)
5 0.20+0.05 86+11 0.19+0.03 227425 31+8
35 0.19+0.04 76+16 0.20+0.04 217421 32+11
65 0.20+0.06 76+15 0.20+0.04 219+18 32+11
95 0.20+0.07 71£15* 0.20+0.05 215422 3149
125 0.1840.07 T1£21%* 0.20+0.05 21721 33+11
155 0.1940.07 72+16* 0.20+0.04 219422 32+13
F ratios 0.73 4.20%* 0.15 0.0 0.47
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