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Abstract

The purpose of the study was to analysis the velocity of each hurdles, strides of
each hurdles, stride frequency of each hurdles, three sections of velocity and section
rates of deceleration. Discuss the correlation between the tempo of each hurdles and the
velocity variation with the final results of Taiwan female athletes of 400m hurdles. The
Subjects were ten female athletes of 400 m hurdles in Taiwan who passed the
elimination and final in 70 seconds over the entire race in 2010 Taipei International
Invitational Athletics Tournament. Ten Digital Video Camera Recorders to capture
running motion from start to pass the finish line, and compared with official website
providing formal racing forms, all of which were as the basis of the raw scores of the
study. Kwon 3D Motion Analysis System was used to digitize the parameters.
Microsoft Excel 2003 software was used to calculate the strides of each hurdles, stride
frequency of each hurdles, velocity of each hurdles, velocity of each sections and
section rates of deceleration, significant level p< .05. The results were as follows: 1. the
strides of each hurdles from start to the first, to the second, to the eighth and to the ninth
were all reach the significant level with the race results. 2. stride frequency from hurdle
eighth to ninth was reach the significant level with the race results. 3. velocity of each
hurdles form start to the tenth hurdle was shown negative correlation and reach the
significant level with the race results. 4. section velocity of front, middle and after were
shown negative correlation and reach the significant level with the race result

Key words: 400m hurdles, tempo of each hurdles, stride frequency of each hurdles,

velocity variation
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F A (2008) A 4 B P bR 4 400 o f F B R in e A
L3400 2 ¢ B R S 7622 4 0 b H § S E B
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R R A AT 4000 B ES R P F L9 A 17T1~176
A (% % 2008) % 4K T ARWE L 2 P F T 5 165455
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YR R A E LS AL R R - R

L4 2R XIPF R LG

£ & (cm) = ¥ (sec)
A iE £ 173 64.49
B & &+ 163 65.03
C % = 172 65.59
D& £ 164 65.62
E £ =+ 170 66.82
F i £ 164 67.20
G &+ 163 68.77
H:E £ 160 69.04
| £ £ 168 69.39
JE &£ 154 69.42
Mean+SD 165+5.5 67.14+1.81
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Ad LB AR FEEE TS R
FPleb » 53 1= RE&HASFFFLERSLIRLINEY @ ~F
TR R E 2 TR Sk F Ay (% 5-1-5-2-5-3-
5-4)> A L B R (4B 1% - ) B EFBErEE (5 - B
oL ) BB R R (% L Do%oE) 2 AR

RFEF R R AR E R LR E K

>

% 5-1 FRELEFFET (E 2 f)

Wa
1;)&1
ke
w

-H1 H1-H2 H2-H3 H3-H4 H4-H5 H5-H6 H6-H7 H7-H8 H8-H9 H9-H10 H10-F

>
\l

.23 4.97 5.17 5.47 550 5.77 5.77 5.97 5.97 5.83 6.86

B 7.27 5.00 5.03 5.18 5.30 5.57 597 6.00 6.33 6.13 7.25

C 7.20 497 497 510 5.27 5.47 6.07 6.53 6.40 6.33 7.29

D 7.20 5.00 5.17 5.22 547 573 590 6.10 6.30 6.27 7.27

E 7.50 5.23 530 5.30 5.53 577 597 6.13 6.27 6.13 7.69

F 7.40 5.23 553 560 577 6.00 597 6.33 6.30 6.20 6.87

G 7.33 5.13 5.27 560 5.90 6.17 6.43 6.43 6.43 6.30 7.77

H 7.43 510 540 547 577 590 6.03 6.33 6.77 6.77 8.07

I 7.63 5.43 573 590 597 6.17 6.30 6.37 6.30 6.20 7.39

J 7.60 5.37 5.47 550 580 6.10 6.30 6.57 6.90 6.57 7.25
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2 5-2 S @K A BREAR (HE@E: 2 /Jf)

S-H1 H1-H2 H2-H3 H3-H4 H4-H5 H5-H6 H6-H7 H7-H8 H8-H9 H9-H10 HI10-F

6.22 7.04 6.77 6.40 6.36 6.07 6.07 5.86 5.86 6.00 5.83

6.19 7.00 6.96 6.76 6.60 6.28 5.86 5.83 5.53 5.71 5.52

6.25 7.04 7.04 6.86 6.64 6.40 5.77 5.36 5.47 553 5.49

6.25 7.00 6.77 6.70 6.40 6.11 593 5.74 556 558 5.50

6.00 6.69 6.60 6.60 6.33 6.07 5.86 5.71 558 571 5.20

6.08 6.69 6.33 6.25 6.07 5.83 586 5.53 5.56 5.65 5.82

6.14 6.82 6.64 6.25 5.93 5.67 544 544 544 556 5.15

6.06 6.86 6.48 6.40 6.07 5.93 5.80 5.53 5.17 5.17 4.96

590 6.45 6.11 5.93 5.86 5.67 556 549 556 5.65 541

592 6.52 6.40 6.36 6.03 5.74 556 5.33 5.07 5.33 5.52

#.5-3  F @R F 2 LT H &K (HEEH)

S-H1 H1-H2 H2-H3 H3-H4 H4-H5 H5-H6 H6-H7 H7-H8 HB8-H9 HO-H10 %% #&

22 15 16 16 17 17 17 17 17 17 171
25 18 17 17 17 18 19 19 21 19 190
25 17 17 17 17 17 19 19 19 19 186
25 17 17 17 17 17 18 18 19 19 184
26 17 17 17 17 19 19 19 19 19 189
26 19 19 19 19 19 19 19 19 19 197
25 17 17 18 18 19 19 19 19 19 190
25 17 19 19 19 19 19 19 21 21 198
26 18 19 19 19 20 20 20 20 20 201
27 19 19 19 20 20 21 21 23 21 210
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2 6-4 H@pEWTREE2ZHE (% FH)

%%ﬁ?‘ﬁ' S-H1 H1-H2 H2-H3 H3-H4 H4-H5 H5-H6 H6-H7 H7-H8 H8-H9 H9-H10

A 3.04 3.02 3.09 2.93 3.09 2.95 2.95 2.85 2.85 2.92

B 3.44 3.60 3.38 3.28 3.21 3.23 3.18 3.17 3.32 3.10

C 3.47 3.42 3.42 3.33 3.23 3.11 3.13 2.91 2.97 3.00
D 3.47 3.40 3.29 3.26 3.11 2.97 3.05 2.95 3.02 3.03
E 3.47 3.25 3.21 3.21 3.07 3.29 3.18 3.10 3.03 3.10

F 3.51 3.63 3.44 3.39 3.29 3.17 3.18 3.00 3.02 3.06

G 3.41 3.31 3.23 3.21 3.05 3.08 2.95 2.95 2.95 3.02

H 3.36 3.33 3.52 3.47 3.29 3.22 3.15 3.00 3.10 3.10

| 3.41 3.31 3.32 3.22 3.18 3.24 3.17 3.14 3.17 3.23

J 3.55 3.54 3.47 3.45 3.45 3.28 3.33 3.20 3.33 3.20

F-8 N FERBRER2LEIHERFIK

% Ha o P 2E S AABIY - HFRE2ZH K
g E R F A M 4% 5-6 (r=.641, p<.05)c & & 7 Ao - R
Lo dAE s > BEFRAAR S BE FEELL S 2Py
o~ ¢ K4k (2000) 4% 400m W & 2 o E FE o AR D
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L

MRS F T AE L 224 BT mE L F 0 25 3
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%05-5 R N PR 2 LT KB

S-H1

6.22 6.19 6.25 6.25 6.00 6.08 6.14 6.06 5.90 5.92
@R
S-H1

22 25 25 25 26 26 25 25 26 27
# #
S-H1

3.04 3.44 3.47 3.47 3.47 3.51 3.41 3.36 3.41 3.55
# R

(E =2 B @ 2> /8 HEk:H  H3:HFH)

%2 5-6 X EFNFMHELEAERELFSH 2 M

T o gk = F A roie
S-H1 # & 6.10 0.12 -0.811*
S-H1 # #& 25.2 1.25 0.641%*
S-H1 ¥ 3 3.41 0.13 0.389

P8 BPRBRALESLREK

AP LR ERF T EE L 2B o o# R KRR A
- Wi ¥ - RF (% 5-7 T 6.81£0.21 2 S )
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2 5-9 5L =E L AWFBESOHEE LY P &
T REEFTHEFBEBHERSF SALHFEISHF 2 HHEE LS
BMOF ol M (r=-0.877> p<.05) F PO B AR - 0 F A Y
A% B o Sinning fr Forsyth(1970)# 3 % % 45 & - % #f & 3
& BB F G o B AR - AR R R g AR e R
Moy EE e R stk RMEE L PR ERE S A2
FAHEFE A M 27 R AFLARNES AR FBES A
R B R LA A A s S R AR
AT - w0 RRH A K E N PR R E
g 2 s o FRFEFRL F WA W e ¥
oo F U AR A4 I I HRE R FE RS
FM A o ¥ (1997) 0 MR % g R ER R A
LRl ETRY S RO ER LR PEFER R T
BB A o F A RE L e A F LR EE > RS A
T . BB ML E g2 - o
% 5-8 AR REE XA R RN
T 1o g # F £ riE
O (sec) 67.14 1.81
W K (s)
¥ - W I¥ W 17.4 1.11 0.502
S B N 17.7 1.10 0.785*
ENEE B 4 17.8 1.08 0.886*
e L% T 18 1.10 0.853*
CEEEE BB A 18.5 1.12 0.892*
EIESE IS 19 1.00 0.752*
CEEEE BB AR 19 1.00 0.752*
CEENE IS AR 19.7 1.55 0.579
EIRAR B 19.3 1.10 0.799*
*p<.05
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P
o1
1
(o]

LSREBFBBEH L F I E 2 N

R S S rie
pL % = % (sec) 67.14 1.81
% B ()
Y- Ix - W 3.38 0.17 0.152
EE R N 3.34 0.13 0.423
¥ ZH I 3.28 0.15 0.534
S R N 3.20 0.12 0.413
¥ I I xS W 3.15 0.12 0.555
¥ I O% - W 3.13 0.11 0.399
EEE SR R 3.03 0.11 0.459
EI S R 3.08 0.15 0.379
R R S 3.08 0.09 0.707*
*p<.05

P8 REBEINRELERFLRFK
TR - WL EBL AT RER LB E Y

o~ o Flent FEARGS o AU EY VLS MeEs- B
TR E - AT %% 404 5-100 0 - PR R > A Y B
# R 24 2 oarE (2009) mp R R RAE A RS

FARR R R o ¥ b s kR R F R IR R
> R EFEAAM (% 5-11) F@m P L = iF

ERE RN SR B A S FA S SIS T i JE G 4
(2000) 2+~ A 3 %% F Ak &S - % RF (2000) & I 2
fe B2 40 2 = Bl e & & 5 F RO % B 40 & R 2R oW
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Bk R A o de gt o SRR & p e it RO H 0 2 A S
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AU R

%2 6-1 wme tELEHFFEREFIE 2 M
T ¥ &z r
o H (sec) 65.18 0.46
% B2 &R (m/s)
A2 54 1 % - 6.23 0.02 0.592
EE I 7.02 0.02 -0.307
$ W38 =W 6.89 0.12 0.373
RN 1 6.68 0.17 0.839
R 6.50 0.12 0.405
FIWHIF AW 6.21 0.13 0.486
CEESE B 5.91 0.11 -0.739
EREE N 5.70 0.20 -0.685
OB IR AW 5.60 0.15 -0.862
FAHFIF W 5.71 0.18 -0.976*
R S 1 5.58 0.14 -0.892
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6-2 sﬁw?gi%%&ﬂﬁgﬁgﬁﬁw%ﬁéﬁiﬁ@

k. r @
F o+ 4 (sec) 65.18 0.46
B # (s)
@i - W 24 1.30 0.862
EREE S R 17 1.09 0.610
EREEE BN 17 0.43 0.862
P2 IRz 17 0.43 0.862
¥y IF 17 0.00 N/A
FIFIY A 17 0.43 -0.190
EEEEE B 18 0.83 0.616
CEEEE B R 18 0.83 0.616
A IOF AW 19 1.41 0.412
P4 F 19 0.87 0.862
*p<.05
6-3 For £ E L LR A E Y FSE 2 A
Tk AL r

F = 8 (sec) 65.18 0.46

A 4 ()
A 18 - 3.36 0.18 0.898
CEEE IS 3.36 0.21 0.616
oW IOF W 3.30 0.13 0.747
IR B 3.20 0.16 0.862
EAVIE B 3.16 0.06 0.405
¥IHIFAH 3.06 0.12 0.146
¥R S 3.08 0.09 0.512
OIS W 2.97 0.12 0.098
AR AW 3.04 0.17 0.160
EIRAN B | 3.01 0.07 0.466

*p<.05

36



%2 6-4 e tEELELHFFEREF G M
Tk R r g

o o H (sec) 69.16 0.27

W R #E R (m/s)
A2 88 I % - 6.00 0.10 -0.990*
¥ - W 1% - 6.66 0.18 -0.888
¥ o I¥F = 6.41 0.19 -0.826
FZHIF 6.24 0.18 -0.313
ER IS B 5.97 0.08 -0.053
¥IHIE A 5.75 0.11 -0.111
AL - 5.59 0.13 0.103
EEEEE S R | 5.45 0.08 -0.349
PAHF IR AW 5.31 0.20 -0.192
LB W 5.42 0.19 0.024
IR - 13 5.26 0.22 0.772

*p<.05

% 6-5 f@r tELEREFHEE S ESE 2 M

Tk L r i@

O § (sec) 65.18 0.46

% & #(s)
A 18 - 26 0.83 0.861
R I 18 0.83 0.861
o8 = 19 0.87 0.830
P2 LY 19 0.43 0.830
¥orof:o¥ I 19 0.71 0.858
I IF A 20 0.50 0.933
¥R S 20 0.83 0.861
EEEEE S R 4 20 0.83 0.861
N DO% 4 21 1.48 0.672
EIRAN B | 20 0.83 0.602

*p<.05
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oo H (sec) 69.16 0.27
B ()
A 5 35 - 3.43 0.07 0.555
EEEE B 3.38 0.09 0.568
R B N 3.38 0.12 0.420
ERERE A 3.34 0.12 0.267
R 3.24 0.15 0.694
$IHIF AW 3.20 0.08 0.924
¥AF LIRS 3.15 0.13 0.899
EEEEE B R 3.07 0.10 0.968*
EER B A 3.14 0.14 0.925
4B IF 3.13 0.08 0.986*
*p<.05
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B R ot Rk T Ol s e % H OB R R
&’%gt*ﬁ’K%Eﬁﬁiﬁﬁﬁ°ﬁi§%*$i

(2000) 2 & W&o & & (2006) 45 &1 > & brjp > F §5 o
BRI HFRFBOER S LRF 4002 Bl ELT
e eh 3 ,A\C\D\Egivb;ﬁg{/uiﬁﬁqﬁj 2 £
AR R EE I AN TR e G Bt 4 BE SR H ES
=z ~w v 7 tEE 5 (£ 5-3>BE S 1904 ) Ao 1% 2
B = S FE L@ 197 % G#E £ @ % 190 %
S H R R E e KA TZWEHE KRG > BE L AT ¥
W2 P4 T 35 3.27+0.14 4% > FE £ 3.2420.20 % - » %
SEP BELE FELRAFPFHEKS > 7o Ld L3
R ELE) (2 4) REFFEEEIRHE ] - H
AR Bl o R R B R RE e d R R
A S BN S A S L L ol A B
Mo i £ T s A F g LR EF e
N B A
27 R FABI LR EHETS
i & A

A E = 2.96 0.09

B £ 3.27 0.14

Ci < 3.17 0.18

D % &£ 3.12 0.15

EE < 3.16 0.08

FiE £ 3.24 0.20

G < 3.08 0.13

H & £ 3.24 0.17

| £ £ 3.22 0.06

J & & 3.36 0.12

(HHH )
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T 35 #% % £ r g

&g B (mls)

Wi R 6.41 0.20 -0.851*

PR R 5.77 0.17 -0.907*

o B R 5.50 0.21 -0.706*
# &R F (%)

o~ B 9.96 1.92 -0.010

P~ R 4.72 3.17 -0.027
*p<.05
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A R E E 0 BB Ao 2B R
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PRES Y TG AN 10 A E R EBERLY DT
S €& o d4ofmg £ ATP-CP A M en @ i PR > 2 4 5L
FBRp Fa 4 o N REERDFRE LEFHY HE R
EIJN
290 AR R mE LSRR AE® L REBREERF
o E 2R & E £
Lok (sec) 67.14+1.81 53.74+0.84
A i &R (m/s)
ELEE S ;3 6.41 8.00
LR 5.77 7.41
i i R 5.50 6.69
# R R P F (%)
ELE S 9.96 7.31
P~ K 4.72 9.69
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£ o 45 34-35 -

6 B4 B S (2006) FT F 400K B » 5 h i & 5
AW o ARG B EEREF 3 93-94-
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BHE T AR LH Y L AR E LR A
B o
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B 2 22-25
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7 F g 14(2) 0 25-30 0 93-94 -
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B S R R A e L KT AR 20146
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FER AT K2 23-250

F % (2008) A 4B F A00 Ff WEDJ ARFLFE PR
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B o

Flim ~ ff g 5x (2006) WP &2 WS B4 RFFT S0
Bz b 4T o R KM FHE T 109-115 -
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Sinning,W.C.&Forsyth,H.L. ( 1970)
While Running at Different Velocities. Medicine and Science

Lower Limb Actions

in Sport,2,28-34
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