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WEXFENZ 2 CORER T E2MA 5N 5 &5 & — RS 2175 2R L ER
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#F1 AoFEIVEAAL LD (sec.)

13 Rt 14 FOaiHE 14 T8 R
TD1 1.10£0.01 ab 1.14%0.02 1.18+0.04
TD2 1.08£0.02 ab 1.13£0.03 ¢ 1.14+0.01
TD3 1.08£0.01 ab 1.11+£0.02 b 1.14+0.01
TD4 1.07=0.01 ab 1.12+0.02 ¢ 1.14+0.02
TD5 1.09£0.02 ab 1.12+0.02 1.16+0.02
TD6 1.080.03 ab 1.12+0.02 b 1.16+0.02
TD7 1.11+0.03 ab 1.15+0.02 ¢ 1.1840.02
TDS 1.120.01 ab 1.15+£0.02 b 1.2040.02
TD9 1.140.02 ab 1.18+£0.02 ¢ 1.2140.02

a; 14 BETEH & ORICEEEDH Y (p<0.05)
b ; 14 &I L OMICHEED Y (p<0.05)
c; 14 B & oI BB (p<0.10)

3.2 HBREEERER S OMHEEREE

F2IZHREEN— PR 2 = F U v 2P - BEOIAIEEE - 25 et & oo
FHBRE AR L7, 2 G HOMUMMIMEEE: ORIz DA, AEcIEOHBIBEGRARD 61
7= (r=0.465;p<0.05), £ 3IZHGRE L&A V42— LT ViEEEE OB ONBEREERL 7=,
1A VA= ILZEWTADOMBEALRD 57z (r=-0.416 ; p=0.068) .

#£2 BELRN—FLIIBTZ— N v oEEEE OROMHBEFRE

B ORI BR R 7 U N R 7
1st -0.009 -0.044 -0.056
2nd 0.465 * -0.077 -0.414
3rd 0.215 -0.040 0.207
4th 0.074 -0.131 -0.076
5th 0.269 -0.209 -0.047
6th 0.290 -0.165 0.108
7th 0.378 0.137 0.402
8th 0.250 -0.094 0.124
gth 0.121 0.022 0.205
10th -0.029 -0.029 -0.057

* p<0.05
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£3 BELR&A Y& —LT VL ORI OHBIRE

"R
Int.1 -0.416 '
Int.2 -0.146
Int.3 -0.036
Int.4 -0.121
Int.5 -0.055
Int.6 -0.287
Int.7 -0.330
Int.8 -0.035
Int.9 0.016

3.3 NT7#+—v P REEIERIER & OABRRF
FT4IZVL =284 LEH/N—FNIZBT B0 — F ) vl E OB OMBERE xR
L7ze N—= NV Y ZEHCOWTiX, 4BH, 58H, I06HIZEWT, L—244
LAEDOMICHBZAOHBBGBLRY 5z (ZhEhr=-0.458, r=-0.440, r=-0.712 ;
p<0.05), 7z, 7THH, IBHIZBEWTADHBEI D 5z (ZhZFhr=-0.405;
p=0.069, r=-0.433; p=0.050), EEGIMAIFEEEIC DWW T, 105 HIZB WL — 244 4Lk
DN A DOHBEE A RES 537z (0=-0.420 ; p=0.058) , FHHMFEEEIZ DWW T, &TD

N—=FRIZBWTL — 244 4L DOBICHBLHEBBERIEED Sk 572,

T p<0.1

FHIZL—AZ A4 LERA VE—=INLT VHHEEE OROMHBEGREER L, BT ~5
94 VA= NNIZEBWTHRBRRIEOMBEBERAGRD 6 (Fh ZHhr=0.436, r=0.468,
r=0.505 ; p<0.05), 44 v & =S LiZFH W CIEDMBIEI 238 5472 (r=0.380 ;

p=0.090)

F4 LV—=ARALEEN—FIZET A= R SRS OB OMBIRE

IO B A7 M N—FU 7R
1st -0.175 -0.044 -0.234
2nd -0.162 -0.112 -0.252
3rd -0.045 0.083 0.051
4th -0.326 -0.131 -0.458 *
5th -0.183 -0.193 -0.440 *
6th 0.054 0.035 0.094
Tth -0.263 -0.262 -0.405 '
8th -0.181 0.063 -0.113
9th -0.369 0.090 -0.433 '
10th -0.420 T -0.320 -0.712  *

1 p<0.1, *: p<0.05
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£5 L—2AA4 L84V H =T VL OROMEBSREK

L—AZA L
Int.1 0.197
Int.2 0.153
Int.3 0.293
Int.4 0.380
Int.5 0.183
Int.6 0.280
Int.7 0.436
Int.8 0.468
Int.9 0.505
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71 p<0.1, *: p<0.05
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FEENRD BN, K= FICB T 2 EROREE L HE IS TRE L 22fHER, 4
BHIZB T 31308 & 4B % EROM (3.2240.16m vs 3.04+0.11m), 9 A HIZH T
B13FORE L 14F0 3 EREO R (3.0340.09m vs 2.90+0.05m), ¥ X U10EHIZH T 513
FOREL 148 EBEO R (3.1240.12m vs 2.860.08m) 12 Z MW FHAREENRD 6z
(p<0.05), F7z, 4 BHIZHT B 13FFF & 4R TERFORM (3.224+0.16m vs 3.05+0.10m;
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p=0.060) , 7 & HIZ351F 2 13FRE L 14 N1 LR B & 4R %L RO (3.2040.33m vs
2.97+0.07m, 2.9440.07m ; ZhZHhp=0.083, 0.054), 9 & H 2!} 3 14 HILREE 14
B L REOR (2.9940.07m vs 2.90+0.05m ; p=0.077) , 10& H =351} % 14w LR & 14
B OB (3.0040.12m vs 2.8640.08m:p=0.057) |7 h 2 HE @A R0 67z,

#£6 K- FLZBI 30— F ) Yo (m)
13 O (n=6) 14 AR (n=8) 14 BEERE (n=7)

st 3.10+0.07 3.06+0.18 3.00%£0.10
2nd 3.14%0.10 3.08+0.15 3.02+0.22
3rd 3.08£0.10 2.99+0.11 3.04+0.11
4th 3.22%0.16 3.05+0.10 3.04+0.11
5th 3.19+0.09 3.12%0.10 3.06£0.15
6th 3.05+0.10 3.04%0.15 3.06%£0.13
7th 3.20*£0.33 2.97+0.07 2.94+0.07
8th 2.99+0.10 2.94+0.12 2.95+0.11
9th 3.03£0.09 2.99+0.07 2.90£0.05
10th 3.12+0.12 3.00+0.12 2.86£0.08

(2) BEUIMIEEEEIZ DWW T

(I3 5 kO 712, REOMUIMBENED FHIE 5 X OBEREOE L4 R L7,

BEE N — F U v 2 Bk e ORI AR 6 N o7, 72, BERNC & HAR
R 5o 7,
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=
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£7 B — FZB B ESUIAIRERE (m)

13 B (n=6) 14 BEPERE n=8) 14 BMENEE (n=7)
st 1.75+0.12 1.79%+0.13 1.70£0.17
2nd 1.85*0.15 1.92+0.13 1.78£0.21
3rd 1.85*0.15 1.88*0.11 1.81£0.17
4th 1.91+0.14 1.92+0.11 1.80£0.16
5th 1.87%0.15 1.94+0.09 1.81£0.17
6th 1.82+0.15 1.90+0.08 1.82%£0.14
7th 1.91+0.27 1.87+0.13 1.77£0.10
8th 1.82+0.12 1.85+0.09 1.77£0.12
9th 1.89*0.12 1.89+0.11 1.77£0.13
10th 1.94+0.08 1.97+0.15 1.81£0.16

(3) FHHuMIFEEE DWW T
(4 5 KUK 812, SREOHHMPBED FHfiEH X OBEREOZ AR L7,

A ENT, B— P 35 HIREEE I D

THRRNC FIFIERRD S ke b 72,

HE & AR EE O N2 1328 AR 28

EHBIEERE (m)

2.5

1.5

0.5 -

ON1 ON2

ON3 ON4 ON5 ON6 ON7 ON8
4 EHHEEEOZ(L & TR

M 13sec(n=6)
" 14+(n=8)
M 14-(n=7)

ON9 ON10
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%8 B — FICHIT B EHMIEEEE (m)

LT |

13 B (n=6) 14 BEPERE n=8) 14 BMENEE (n=7)
1st 1.36+0.13 1.28£0.17 1.30£0.10
2nd 1.29+0.15 1.16£0.13 1.24£0.07
3rd 1.23%0.12 1.11+0.13 1.24+0.15
4th 1.32+0.14 1.13£0.15 1.24+0.15
5th 1.33*0.17 1.19£0.12 1.25+0.12
6th 1.24+0.17 1.14+0.14 1.24£0.09
7th 1.29+0.17 1.10%+0.11 1.17£0.12
8th 1.17%0.09 1.09+0.14 1.18£0.12
9th 1.14+0.09 1.10£0.13 1.14£0.13
10th 1.18+0.08 1.03+0.12 1.05£0.14

3.5 A2A—NNILS5IEEEIZDOWVWT
5B LUE D, BEHEDA V&=L VIREED Y & B AR L 72,

INT k=~ v AR F MO N ISR AR D b s> 72, B O ERhRIC
FIAEEMER SRS 5N, ZORDLEIETIZH T4 v 4 =3I 5 1308 & 14-%
O (5.39£0.19m vs 5.56+0.06m), 8 A ¥ & —/NILIZE T B 13 & 14008
BEOM (5.44+0.08m vs 5.55+0.07m), 559 4 ¥ % =Ll 513008 & 14508 10
DO (5.4140.08m vs 5.55+0.06m), ¥ & CTARRTFERE & 4B FREORM (5.43+0.11m
vs 5.5540.06m) IZHEENRD 5N, 728 T4 ¥ 4 —2 IO TSR & 14F05(

FHEL OMICAREMEI A 577z (5.39£0.19m vs 5.55£0.08m ; p=0.061) .

A B—INLSU R (m)

Intl

Int2

Int3 Int4

Int5

Int6 Int7
XI5 4 vx—s3LF ozl & B

Int8

M 13sec(n=6)
M 14+(n=8)
¥ 14-(n=7)

Int9
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£9 HBAVE—IIIBITEA4 V=0T Vi (m)
13 B (n=6) 14 FATPERE (n=8) 14 B (n=7)

Int.1 5.29+£0.10 5.30+0.18 5.42+0.19
Int.2 5.3620.08 5.46+0.15 5.45+0.14
Int.3 5.36%£0.15 5.47+0.09 5.4610.09
Int.4 5.3220.08 5.43+0.11 5.45+0.14
Int.5 5.36+0.09 5.41+0.12 5.43+0.13
Int.6 5.36%0.19 5.49+0.13 5.50+0.09
Int.7 5.39+0.19 5.55+0.08 5.56+0.06
Int.8 5.44+0.08 5.52+0.07 5.55+0.07
Int.9 5.41%£0.08 5.43+0.11 5.55+0.06
4, EBE

4.1 N—=RFUDTERICEZETIERICOVT

RIFZETIE, HREOGEE N ) v 7l E ORISR A HBEBERIEE S ik h >
7 (1), ThF, N—FV UV IHEPGRICE > THEINGENWI LA RL TS,
ZHIZHL, 8T —~v 244 L= F) VR ORI, FRohiER» 5 5%
2 THE R AOMBIBIR 2 I3MHBEHR AR 5 h i (K2), ZOZEn5, /87 4 —
TYANTEL BB E, L—2HEr %R T B0 R ) VoSN RE L & A HAD D
LT ERWENE RS,

FTANTO/N= FILIZ I 2 BEOUNREEE, SHEaEE sk, SHMICAERAEIAD LI
nhhot (X2, 3), £4V Y (1972) &, [BUINENENZ &E, V- FH%5(% E
2 OB A R T 2 72013 M ETH B |, [ A — FAENE EFEUIEREA = < 2o
L) — FIHIZ BB S 0] ERARTWS, 20T &b 5 BUMIERE 3% E T O & 138
HrRdEVWI R TPRENE, L2rL, SHHTRAEREZRDOAEN 5723 D0,
4R ETERE 2 i & B O PEAEE 2 & <, & MR PR AE 23 58 ME RN & > 72 McDonald and
Dapena (1991) i%,128E 2 5 13FEIEOETFIZH ) 5 4 B HORUIMMIREEE, 25 s,
N—F UV IIREED Y Z i Fh2.0940.14m, 1.10+0.17m, 3.19+0.15mTH -7z &
WELTWS, AFEONREORTRE /ST +—7 Y ADE, - 78T (13867) D
A, 4B HOROUMREEE, & EEE, N — F ) v 2 EERE 2 M2 h1.89m, 1.36m, 3.25m
Thotze ThaEHRLTARSZE, N—FY VI HBHIRIFE TH A5, WU & &
HHIFREEOEIA K E K By, NI EHEERES RN 530 h 5, IR g
DEVIE E UM A R BB E LD, HN—F) VIR a5 2 e xh 3
A, =R VI IEEEOBI KIS A~ & — 30 T VURBENERET 5 Z 22Dk h B,
AV B =T VIREEAERT B Z LT, AV Z =T VIZEITB A N T4 FEOE
EENES Ey Fom EARETE, SRV TGEERERMETSEELZ5N5, L
L, Mz 4 > &2 =30 s VR OMEHEIZ 2 54 FEOEE ZHIRIZO AR D, WiE
BENMETT2ZE08FZ6N05, 200, BUEORE N E < & 51F L EHIZ»T T
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DY — FHIORF VIR A LIk > TEMAFREEZ G U, 4 v 4 =30 T v il
REDBZENRDBEIZE ST BEE LS55, McDonald and Dapena® ¥ Tid, *5
FORLFEDL2BE» S 1IIWHETH O, KTRDOHRE LD E/3T7 + —v ¥V AW ED» 57z,
AR THRE L3R ETO/NT 4 = v AL TE, fifiiy 7Y — FEIOHRD
FALIZk ) ElEEE 2 ek D E, N—F) VA ERX TS Z&TH v
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The relationship between race performance and hurdling distances in
women’s 100m hurdle race.

Kazumasa TAKAHASHI*

* Department of Elementary Education, Ibaraki Christian University

Abstract

The purpose of this study was to investigate the relationship between performance time and
hurdling distances in the women’s 100m-hurdle race. Twenty-one athletes’ races in the national
and regional collegiate-championship game were collected. All hurdle-clearance movements
were recorded by using 10 digital video cameras that set on the side of each 10 hurdles. Take-
off distance (TO) and touchdown distance (TD) were defined as the distance between each toes
of take-off leg and touchdown leg and hurdle, respectively. Hurdling distance (HD) is calculated
using the sum of TO and TD. And interval-run distance (IR) is calculated by subtract TD and TO
from interval distance (8.50m). Athletes were grouped by performance time to 13s (under 13.99s),
early 14s (14.00-14.49s) and late 14s (over 14.50s).

The results were as follows:

1) There is no significant correlation between HD and subjects’ height.

2) No significant differences were observed in TO and TD between groups, but HD were

corraleted with performance time.

3) In 13s and early 14s, HD became longer and interval-run distance changed little at after 8th

hurdle, but in late 14s HD became shorter and IR became longer in the same phase.

These results suggest that HD is independent with body size and it changes with athlete’s
performance. It is indicated that 13s athlete shorten interval-run distance by extending HD to
maintain stride length suitable, and consequently they keep high running speed at the late of the
race.

Keywords; hurdling distance, interval-run distance



