Janr B ERR M AN E

v ‘L"‘
\ N ‘:/7‘
_-2’ Ty, A
"‘Px% ﬁrlﬁ {‘7 ! .
\\\'.k“ ‘%’l, L . ™ :
ft ) vl v“&v,}d i w‘"
| \ \"‘1 / A \é’ ““: \‘».\
< -9 2 A ’-i,, =@
L.‘\\ ‘\‘f - \\ " )‘?4
! \ ﬁ& \ >
-~ > \ e
Ay t;
;"/ ) g - .
: Joe o
y . =, ‘
'] - i S
< Y & \ %s;-k ’l ‘
| - o
]
a & @ ~
L A \ Y : r\~’_ g{;l
- L \.J r
LN > SN ™
- e & ?E'(’
-

Bulletin of Studies

in Athletics of JAAF -
Vol.2, 2006 o

A
L
LAY
b \
=

/l:
<13
(14



Nl R 20w e

(Bulletin of Studies in Athletics of JAAF)

B e
B i e il iR E R B S
1. BREKIZOWNT ) M (1996) 1%
AfBEICERBETE 501X, FAIE LT (M) SRk, JRANE LT, RXHRFZIZEEL D

HARRE Bt bof B Ge es (B : A= —F ABC IE CRL#ll 4 %, FHRET — Z DR TIE,
mE) ETDNB, TNUANTHIREZESMR HEHA GTH) X4, s 8 (5), ~—

DIGEIIIRBT 22N TE S, CONEET D,
B  HFET (1996) ShADEDEER T DI
2. BRNAEBXOHEEICOWT B, (KEFHE 55(2), 155-162,
BRI BRI o W T OGS L EiE F—%&&. RBRITEOMEERSIH LI5S
BT 20T, NEIDS DT, B, JRE, IIFATHEDHKIZ a, b, ¢ B2 5,

s OEESCEROFE 72 &) . &k FEE pl) MBS (1996 b) I,
EB L OFREREOMN 2 ST En 5, A

A ANVTRIL, BXDOELLTH LU, 6. JRFEORRHE
itk L OFEF TR LD X A hv, FHE BREfR (KR, MER L) X, T~
g, EK (150 FEUAN) &2 5, E-mail OFRMEEE L TEMTDHE L DT,
(= A7 & OB C SR E OV N FUV P LELD 1 EEEET S,
A, MEZERICEDOEE THRIZS T 150-8050
V) UL R X AR 1-1-1 B AR B N
H AR bt e
3. BE%EIZHONWT Mg Eiitpfseic2s) LB a5
FRFAER ATV, AR E b IR ER ( Tel 03-3481-2300 Fax 03-3481-2449)
FOEHEF ORE, KIE7R SimELZE SN E-mail: kiyou @ rikuren. or. jp
179,

7. FFEofKEHY v
4. FROZFEZFHFIZONT FR OO IX, 1A 15 HE L, BHAIXE
FERIZEAE LT, V— RFat v —TCE DD I AKRB LT D,
B, AT, BE42 UFEXHEIS FET 1 H L
2%, (1 EIFK 1600 F Y 230 10 Hoipy, 8. TOf

Kb EOERICE T, TNT RIS TER) Bl ik, T REREFZEA B ) 10 ¥ & %
BT, M YA XA TR AEER L, 15 W42,
BN ZRAIE 3%, W&
FHEEAT, FHIE U CEEREAMA R (0, ke, T 244-8529 [ i K% 836
sec 72 Y) L95, R R FEE T R R E S
g 7= (FEREESTENEIEY)
5. XEROEFEZFHIZHONT Tel };U'Fax 054-238-4668
AP OET., Z2E GTH) v o E-mail : ehhitou@ipc. shizuoka. ac. jp

TR %,



H v X D

(W) HARHE EBisod i
BlaE - 55 E BHFER

WEEDN G | B BB B T 2004 - BFE 2 e LRz 7e The BB Jem 22 )
WEHIH, SFE2FR 225, AARRELFEREROENEES - BYEES
MHLIZZ2 D BFE LR FROME - o - BELER RSN, LAR—ME LTHED
b7,

THEO X ST, BARRE EFHGER TR EFEOW & - BRICEB LXK
RNE LT, 2006 4F 4 IR 7 a2y b —RPHERSZEM CHMEL, H
KRIBFOERDS H O RIS T Uiz, 2007 4E 8 AT FAibe EiEoRFHERS
Z KPR TR~ < i 2D TV 5,

BORNEHDITITARBRBFOIEENB AR LR L0, BGa—F gL
INEXZDT AT Iy 7 I0iA - o « BEPHEOW & 720 R &2 A A T
JREN 1 & 72D, 2006 4FD T v 7 &7 4 —/V U — XU b E o2, HARREK
DFEAE & LT L~ DOFBF L O B FERFOIEHEN B, A B4 oo
KO CRMET 5 Z EBRFK E 2o T DHE S HA DD, BEEmICEST S Bl
DIRENEREERLTND D L Ebh s,

AARFTY &y 7 ZEBRNP B FEOH 12T, F¥aFrvhb—=v7
YU B —DOIEENRE 2 LD S, BB OBCE M o B e R 2 ST T
HEHINDTEE oI, 5% ENAR—YREE ¥ —] LOHEL LV
DTtk I Dm Ea Ko Thirialde b7,

Z ORBEITHIMC L EAT SN D TEIC RS> TV DA, FEOMESE E L &
D, IR B EEE ORAE - RIS TN Th D,



[ I F o
Bulletin of Studies in Athletics of JAAF

Vol. 2 2006
] H R
[RERX]
AH— NF v anbHREEE TOFMAEOE
—ERORRBICERLTC— e e e e g FIED - -

HRORFMHEE SN G 10 HIREIZBIT5
Byra— A7) NEEOSHRIME 0 e e e e FINFHEZIED «

PEAERZPED 100 mEFEIZ T DR EREERE - - - - - HHfF—1Eh -

KPR o F— OFE R N7 —
KOW&EORE e e e e A HiEDe -

BED 7NV~ T Y mERICRBIT HiETF OB
—MiF>AZF o CHEHNT— o oo ORI T ERIE D -

BF 400 mN— RUICBIT A a—F—TONN—RKU T « £ A—ICBHT 5098
— YA OB &
EMoEEE EoEROMB—- e e e e XIERE —AE D> -

HFH RN —=RIH OGNNSO BT TH AV oy 7

BF 20km BANZIIT HAZ Y X B ERARNEFOLE - - 0 - - TETCRE IED -
BIffAE ONHEEE O BEOEB S Z — ity e e FINRIAZA -

A4 X 400m ) L—IZBITHEEEXBZ A L Irdz

F—=H—=lZoOnWTH—EL e e e e PEES BRIED -
LA EENOEFOBKEEED S A F A =7 2858 - - . . IR ALIED -

TIALBITIZ 31T 2 W AL N2 5~ 2 SRS FRAL O H R

R LAVVRFE L ARV VVETE Ol e PN IE7> -

(B #]
o5 21 [al [/ A e BRI R B TR T O B Ry - DERRY - BRAEREITE O R
----- ik ZEh .

(HEEALTREE BIBHOEMZYA— MHFE] - - - - o

< 13

- 20

- 27

+ 31

+ 38

< 47

+ 53

- 58

* 65



BEL SR EITE in Athletics of JAA

() BARRLEBER Byjetin of Studies
F
2% 2006 Vol.2 2006

AL — Ny v b HEEEE TOERMAEDOEAL
— BRI ER LT —

g =Y ek
1) KPR E R

Changes in the step width, step length, and step frequency of the world’s top sprinters during a 100 m
race

AkiraTto”  Koji Kijima"
1) Osaka University of Health and Sport Sciences

Abstract

The purpose of this study is to clarify the changes in the step width, step length, and step frequency of
the world’s top sprinters during a 100 m race and provide coaches and sprinters with useful step data.
The subjects were 18 male sprinters who participated in the heats of the 10th World Championships in
Athletics held in Helsinki, Finland. They were divided into two groups based on race timing: the high
performance group (HG; 10.12-10.32 s) and the low performance group (LG; 10.40-10.9 s). We set
up two video cameras in the auditorium to record the spot at which the foot came into contact with the
surface of the track during the starting dash and the sprint with full stride (approximately 60 m from the
starting line). The x-y coordinates of the runners’ foot prints on the track were calculated by the two-
dimensional direct linear transformation method (DLT method).
The step length was observed to increase with the sprint speed (p < 0.001) in both groups; further, the
step length of HG was longer than that of LG in the starting dash and the full stride (0.12 + 0.03 m, p <
0.003). The step frequency was maintained at almost the same level (4.56 + 0.16 steps/s) in the starting
dash and the full stride, and no difference was observed between the groups. Although there was no
difference in the step width, it decreased in both groups from 0.39 + 0.07 m in the 1st step of the starting
dash to 0.17 £ 0.04 m in the full stride (p < 0.001). These results suggest that sprinters change their step
length and step width according to the change in acceleration of the sprint running speed.
The results obtained suggest the following conclusions: (1) Sprinters should not be forced to have a
higher step frequency in the starting dash. (2) They should attempt a longer step length from the 1st step
of the starting dash. (3) They should maintain their step width not only in the starting dash but also in the
full stride.
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Study of Analyzed Records of Short-sprint Events for Men
in the 8th to 10th TAAF World Championships
Hideyuki ARIKAWA" Susumu TAKANO” Kazunori ASABA” Shunji KARUBE"
1) Saitama University
2) Tokai University
3) Tsuru University

4) Hosei University

Abstract
In this study, we analyzed the record changes of finalists and semifinalists of 100m and 200m for

men, so called short-sprint events, through the 8th to 10th IAAF world championships. The result is as

follows.

1) The average age of the IAAF world championship participation sprinters was around 25 years old.
The age range was from 17 years old to about 39 years old.

2) The 100m finalists shortened their records from the heat to the semifinal. Between the semifinal and
the final, there was scarcely any big difference of their records; it is important to make their best
performances in the semifinal. This conclusion is all the more supported from the fact that the 100m
semifinal records were worse than those of the quarterfinal.

3) As for the 200m finalists, there were not significant differences between the heat and the quarterfinal,
also between the semifinal and the final. A difference existed between the quarterfinal and semifinal.
200m finalists ran to keep power till they reach the semifinal, where they made their best records.
200m semifinalists, however, were not shortened from the heat; they should re-examine their way of
running from the heat to the semifinal in order to make the best performance in the semifinal.

4) As for 100m, we will be able to win medals if we can carry out the strategy of Collins. As for 200m,
the way to medals in the final is to win through to the semifinal by reserving power.
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#£3 3KEOIMIZBIFTEZ77AFT VAN, ¥I 7745V R MDET T FOREEL L ORHEE
E 1)) )y HEHAED %
RRAERE R E % IRTELRTE LR R | [1RTE 2RFE £RE  RE
%8 @ F-1 GREENE Maurice 10.33 10.04 9.94 9.81 95.0 97.7 98.7 100.0
F-2 MONTGOMERY Tim 10.38 10.08 9.97 9.84 948 97.6 98.7 100.0
F-3 WILLIAMS Bernard 1022 10.11 9.96 9.93 97.2 98.2 99.7 100.0
F-4 BOLDON Ato 10.13 1022 10.05 9.97 98.4 97.6 99.2 100.0
I74FYAR  F-5 CHAMBERS Dwain 1027 1013 1000 9.98 97.2 98.5 99.8 100.0
F-6 COLLINS Kim 10.28 10.16 10.05 10.06 97.8 98.9 100.0 99.9
F-7 MALCOLM Christian 10.26 10.25 10.14 10.10 984 98.5 99.6 100.0
F-8 ZAKARI Abdul Aziz 10.21 10.27 10.10 10.23 98.9 98.3 100.0 98.7
SF-1-5 LEWIS-FRANCIS Mark 10.25 10.13 10.19 98.8 100.0 994
SF-2-5 EMEDOLU Uchenna 10.18 10.22 10.19 100.0 99.6 999
SF-2-6 THOMPSON Obadele 10.30 10.19  10.21 98.9 100.0 99.8
= f SF-2-7 SHRVINGTON Matthew 10.27 10.30 10.22 99.5 99.2 100.0
£2I71FURE SF-1-6 BAILEY Donovan 10.20 10.27 10.26 100.0 99.3 99.4
SF-1-7 ASAHARA Nobuharu 10.23 1022 10.26 99.9 100.0 99.6
SF-1-8 DOUGLAS Troy 10.30 10.25 10.40 995 100.0 98.6
SF-2-8 SURIN Bruny 10.28 10.27 999 100.0
%9 @ F-1 COLLINS Kim 10.14 10.05 1019 10.07 99.1 100.0 98.6 99.8
F-2 BROWN Darrel 10.19  10.01 10.14 10.08 98.2 100.0 98.7 99.3
F-3 CAMPBELL Darren 10.17 10.14 10.15 10.08 99.1 994 99.3 100.0
F-4 CHAMBERS Dwain 10.34 10.06 10.09 10.08 97.3 100.0 99.7 99.8
F7A4F) X+ F-5 MONTGOMERY Tim 10.16 10.07 10.17 10.11 99.1 100.0 99.0 99.6
F-6 WILLIAMS Bernard 10.23 10.15 10.14 10.13 99.0 99.8 99.9 100.0
F-7 ALIU Deji 1023 10.07 1017 10.21 98.4 100.0 99.0 98.6
F-8 EMEDOLU Uchenna 10.19 1017 1018 1022 99.8 100.0 99.9 99.5
SF-2-5 THOMAS Dwight 10.26 10.27 10.22 99.6 99.5 100.0
SF-2-6 BOLDON Ato 10.27 1013 10.25 98.6 100.0 98.8
SF-2-7 POGNON Ronald 1030 10.27 10.28 99.7 100.0 99.9
SF-1-5 MACROZONARIS Nicolas 1022 1020 10.30 99.8 100.0 99.0
2774+ R+ SF-2-8 GREENE Maurice 10.15 10.07 10.40 99.2 100.0 96.8
SF-1-6 NKANSAH Eric 10.15 10.15 1042 100.0 100.0 974
SF-2-9 VIRIES Sherwin 10.24 10.21 10.44 99.7 100.0 97.8
SF-1-7 ASAHARA Nobuharu 10.27 10.26 10.45 99.9 100.0 98.2
SF-1-8 LEWIS-FRANCIS Mark 10.21 10.18 1047 99.7 100.0 97.2
%1 0@ F-1 GATLIN Justin 10.18 10.15 9.93 9.90 97.2 975 99.7 100.0
F-2 FRATER Michael 10.34 10.06 10.12 10.07 973 100.0 99.4 999
F-3 COLLINS Kim 1033 10.25 10.01 10.07 96.9 97.7 100.0 994
F-4 OBIKWELU Francis 10.20 1023 10.16  10.09 98.9 98.6 99.3 100.0
I7A4FIJARS  F-5 THOMAS Dwight 10.20 10.16  10.00 10.11 98.0 98.4 100.0 98.9
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F-8 ZAKARI Abdul Aziz 10.22 10.29 9.94 10.22 973 96.6 100.0 973
SF-2-5 GARDENER Jason 10.11 10.35 10.02 99.1 96.8 100.0
SF-2-6 EMEDOLU Uchenna 10.17 10.10 10.10 99.3 100.0 100.0
SF-2-7 BROWN Darrel 10.30 10.04 10.10 975 100.0 994
= SF-2-8 POGNON Ronald 1020 10.05 10.11 98.5 100.0 99.4
£2I7MFURR SF-1-5 FASBA Olusoji A 1024 10.17 10.21 993 100.0 99.6
SF-1-6 DEVONISH Marlon 10.27 1014 10.27 98.7 100.0 98.7
SF-1-7 ROSS Jhshua 10.30 10.35 10.30 100.0 99.5 100.0
SF-1-8 CRAWFORD Shawn 10.26 10.29 10.31 100.0 99.7 99.5
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x4 3REO200mIZBITDETZ7AFT VAL, BIT77A4F VR MDEKT U ROFTHEFE X ORHERE

E i)y 23 432 3| & %,
AiERER K 4 TRFE2LRTE LR RE | | 1RFE 2KFE ERBE B
% 8@ F-1 KEDERIS Konstadinos 2036 2036 2007 20.05 985 985 999  100.0
F-2 WILLIAMS Christopher 2028 2022 2015 20.21 99.4 99.7 1000 99.7
F-3 COLLINS Kim 2044 2023 2031 2021 98.9 99.9 995  100.0
F-4 CRAWFORD Shawn 2061 2025 2025 2021 98.1 99.8 998  100.0
T7A4FYRE  F-5 MALCOLM Christian 20.34 2019 2013 20.23 99.0 99.7  100.0 99.5
F-6 BUCKLAND Stephane 2063 2029 2020 20.25 97.9 996  100.0 99.8
F-7 LITTLE Kevin 2042 2026 20.18 20.26 98.8 996 1000 99.6
F-8 DEVONISH Marlon 2048 2050 2033 2039 99.3 992 1000 99.7
SF-2-5 TORRIERI Marco 2068 2049 2042 98.7 997 1000
SF-2-6 SUETSUGU Shingo 2055 2054 2043 99.4 995 1000
SF-2-7 EMEDOLU Uchenna 2064 2046 2044 99.0 999 1000
- . SF-1-5 URBAS Marcin 2044 2046 2053 100.0 99.9 99.6
tII7AFURE SF-1-6 FUJIMOTO Toshiyuki 2078 2076  20.61 99.2 99.3 1000
SF-2-8 DA SILVA Claudinei Quirino 20.80 2050  20.68 986  100.0 99.1
SF-1-7 HARTONEN Tommi 2063 2050 20.70 994 1000 99.0
SF-1-8 BATANGDON Joseph 2064 2037 20.71 987 1000 98.4
%r 9 IEI F-1 CAPEL John 2056 2031 20.18  20.31 98.2 99.4 1000 99.4
F-2 PATTON Darvis 2024 2043 2006 20.32 99.1 982  100.0 98.7
F-3 SUETSUGU Shingo 2060 2035 2022 20.39 98.2 994  100.0 99.2
F-4 CAMMPBELL Darren 2049 2036 2034 20.40 99.3 999 1000 99.7
F7A4FYRF  F-5 BUCKLAND Stephane 2042 2010 2014 2042 98.4 100.0 99.8 98.4
F-6 JOHNSON Jhshua J 2059 2026 2039 2048 984 1000 99.4 98.9
F-7 FREDERICKS Frank 2060 2050 2032 2048 98.6 99.1 100.0 99.2
F-8 EMEDOLU Uchenna 2058 2060 2044 2063 99.3 992 1000 99.1
SF-2-5 WILLIAMS Ricardo 2057 2064 2045 99.4 99.1 100.0
SF-1-5 MALCOLM Christian 2069 2061 20.46 98.9 99.3 1000
SF-1-6 JEDRUSINSKI Marcin 2055 2054 2051 99.8 999 1000
= : SF-2-6 VRIES Sherwin 2035 2063 2059 100.0 98.6 98.8
w2ITAFURE SF-2-7 CAVALLARO Alessandro 2039 2050  20.59 100.0 995 99.0
SF-2-8 WISSMAN Johan 2057 2070  20.66 100.0 99.4 99.6
SF-1-7 AL-BISHI Hamed 2083 2077 20.73 99.5 99.8 1000
SF-1-8 DEMERITTE Dominic 2051 2062 20.74 100.0 99.5 98.9
o F-1 GATLIN Justin 2077 2082 2045 2001 96.3 96.1 978 1000
=B 1 0@ F-2 SPEARMON Wallace 2034 2101 2048 2017 99.2 96.0 985 1000
F-3 CAPEL John 2049 2053 2044 2028 99.0 9838 992 1000
F-4 GAY Tyson 2018 2057 2025 20.31 100.0 98.1 99.7 99.4
T7PA4FYRL  F-5 BUCKLAND Stephane 2078 2059 2052 20.38 98.1 99.0 993 1000
F-6 JOHNSON Patrick 2065 21.04 2063 2055 995 97.7 996  100.0
F-7 UNGER Tobias 2052 2101 2062 2078 100.0 97.7 995 98.7
F-8 BOLT Usain 2078 2062 20.67 99.2 1000 99.8
SF-2-5 WILLIAMS Christopher 2071 2081 20.70 100.0 995 1000
SF-1-5 SAIDY NDURE Jaysuma 2033 2088 20.74 100.0 97.4 98.0
SF-2-6 SUETSUGU Shingo 2083 2086 20.82 100.0 99.8 1000
= . SF-2-7 DEVONISH Marion 2082 2083 2091 1000  100.0 99.6
E2I7A4FIAL SF-1-6 BATMAN Daniel 2055 20.83 2097 100.0 98.7 98.0
SF-2-8 JEDRUSINSKI Marcin 2033 2100 2097 100.0 96.8 96.9
SF-1-7 MALCOLM Christian 2045 2077 21.08 100.0 985 97.0
SF-1-8 ARMSTRONG Aaron 2094  20.69 988  100.0
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Deceleration rate of velocity in 100-m races in middle-aged and elderly female runners.
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Abstract
This study was undertaken to clarify the deceleration rate of velocity in female runners during the final

90-100m in 100-m races. The subjects were 59 middle-aged and elderly female master and recreational

runners aged 35 to 80. They were divided into 8 classes (W35, W40, W45, W50, W55, W60, W65 and

W70+) based on the ages of the runners. The running performances during the peak velocity phase

(30-60m at 10-m intervals) and the final velocity phase (90-100m) were recorded with digital video

cameras. Velocity, stride length (SL), stride frequency (SF), contact time (CT) and flight time (FT)

during both peak velocity and final velocity phases were measured.

The results were as follows:

1) Velocity during the final velocity phase decreased significantly from the peak velocity phase in all
classes and the mean deceleration rate of velocity ranged from 8.6% to 18.5%.

2) SL during the final velocity phase did not differ from during the peak velocity phase (except W40
class), whereas SF during the final velocity phase decreased from the peak phase significantly in all
classes. The rate of reduction in stride frequency was almost equal to the deceleration rate of velocity.

3) The relationships between the individual values of deceleration rates and the relative values of the SL
and SF were negatively significant.

4) Stride time (CT + FT) during the final velocity phase increased from the peak velocity phase
significantly in all classes. Both CT and FT also increased significantly in all classes, except FT in
W55 and W40 classes.

The results of this study indicated that the deceleration of velocity in the final velocity phase in 100-m
races was induced by two factors. One factor is the reduction of both S and SF. Another one is the
rate of reduction of SF being greater than the increased rate of SL. It is suggested that improving the
endurance of the extension muscles of hip joints could make it possible to prevent deceleration of the
velocity during the final phase.

I. [FL&IC L, R EBORE S HEALNTRODIKTT
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ZERELMENTWVWD, TOREIL, < D5 VIR L CTIBERMNR N ZHEIED Mero H, 1981 ;
o -MBENER L TIEHATAZ L 2L T Mero and Komi, 1986), HE4F#E 2 X5 L%
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Table 1 Subjects of different age
Classes (mean = SD).
Class N Height 100m Running Time
(m) (sec)
W35 (35—39 yr) 6  1.60+0.05 15.48+1.44
W40 (40—44 yr) 13 1612005 14.7240.95
W45 (45—49 yr) 11 1.60+0.04 15.38+1.20
W50 (50—54 yr) 8 159005 15.84=-1.02
W55 (55—59 yr) 8  1.54+005 16.94+0.84
W60 (60—64 yr) 5 1572006 17.17%1.02
W65 (65—69 yr) 6 151005 17.311.49
W70+(70—80 yr) 2 1472006 21.74+2.30

DFERIXITIZ L= > T, 5 mfFEIC 35 ~ 39 AW
35, 40 ~44 %AW 40 D& <, W45, W50, W
55, W 60, W 65 33 LW 70+ D 8 7 T A|Z431F 7=,
RKUIZHE 7 TADONE, HEFH L1100 mAEFLEHD
L+ SD &R LTz,

2. VTRIEE
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THALT, & 10 mXEOFTERH B L ZE DX
MHZRBIT D 4 4R U= & 4 B BErFR & 5t
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B L7z, SXMEOEERED S G b @O EAER
JE % e i R EE . 90 — 100 m X [ D £ FE & &R
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HUl7c, FRITEFORHE LG T, BFHENCT
L 72,
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TFZEREME] (sec) = 1 ARIF[E — B2 HURER]

R EERE (%) = (EEdE — KR HE ) i
ENEFE X 100
< HRIE AL (Y% ) =B X[ 0D A3 - F& R fE

X[H OHAE X 100
< BEHREAL (% ) = Feren i B X[ O B+
FEAR L X ] D A E X 100

4. FEHLE

FHEEICHET S 2 KMo®EIX, sHEodbDd t -
F A NN, W T0+ 13565 E 08 24 D1- 51
W 24T 2 720 7o, FHBABIERIZE T V) » OFHBIR

HAEBEH U AEKEINTNE 5%UTE L,
m #5

100 mAEFEER (£ 1) 1. W 35 @ 15.48 £ 1. 44sec
& W 40 @ 14.72 £ 0.95sec 7» HW 70+ @ 21. 74 +
2.30sec OFIPHIC K AT, mmdE (R2) 1L, &
B VW 40 D 7.74 + 0.44 m/ sec 7> HW 70+ D

Table 2 Comparison of selected performance parameters of the 100—m

5.3 = 0.98 m,“sec F T F L=, REELE L
7290 — 100 mX M OME S, W 35 D 6.59 £ 0. 82
m, sec & W40 D 7.08 = 0.52 m / sec 7> b W
70+ P 4.36 £ 0.90 m, sec ETIKF L7z, WT°h
D7 T AGKKREE T REEE XY A EIHER
(#£2) L, #HEGBRHEIIWIS D 12.1 £3.1% &
W40 D 8.6 = 2. 1%/ 5HW 70+ D 18.5 = 2.0% T
& olz, 100 mAEFLER & 3R IXA B EDE
BIBEIFR (r=0.658, p<0.01) 23&% 0, BN
KELRDIZLTEN>TI00 mETLEHITIE T L
(B 1), SHEHEREER L Flnix, AEZRIEOFB
% (r=0.372, p<0.01) 23d -7,

JHJE% ﬁf”l:?ﬁkfkika%f“l:ﬁfttim“é

SR T X[ o AR A3 IZREL 2o TEW
40 éw[&%u\f o6 >nr I R ib\ﬁ‘ﬂ%ﬁifi
T oTe (R 2), BEBHEIZOWTIIW 35 2>
BW65 DT RTDY T AN, EEEXELY L
HARHEXHITAEICHAD L, 20D RITW 45
® 10.2 £ 3. 6%75>E>W65 D 13.4 £3.4%ThH-o7=
(R 2), BRHEXFNZIR T L A0E & A %

run (mean = SD).

Age Group
W35 W40 W45 W50 W55 W60 W65 W70+
Velocity (m/sec)
Peak phase 7.48%+0.69 7.74%+=0.44 7.46+=0.48 7.28+0.41 6.68+0.32 6.72+0.44 6.68+0.49 5.34+0.98
Final phase 6.59+0.82 7.08%+0.52 6.69+0.63 6.36+=0.50 6.00+=0.57 5.951+0.42 5.78+0.59 4.36+0.90
A% 12.1%+3.1 8.6+2.1 10.5+3.5 12.7+3.4 10.3%5.1 11.4%+2.0 13.6+3.7 18.5+2.0
Stride length (m/stride)
Peak phase 1.84+0.14 1.83+0.07 1.77%x0.12 1.72+0.10 1.61%+0.09 1.56*+0.11 1.54+0.12 1.27+0.20
Final phase 1.83+£0.13 1.87*x0.09 1.77%x0.15 1.70+=0.08 1.64+0.10 1.57x0.11 1.53+0.13 1.18+0.18
SLP vs SLF ns, X ns. ns. ns. ns. ns. -
Stride frequency (strides/sec)

Peak phase 4.06+0.25 4.23+0.18 4.23+0.21 4.24+0.22 4.14+0.14 4.30+0.10 4.35+0.17 4.21+0.10
Final phase 3.60+£0.25 3.78+0.19 3.80%0.25 3.74+0.24 3.65+0.29 3.80+0.17 3.77x0.21 3.67+0.20
A% 11.3+36 106+28 102136 11726 11.8+6.6 11.6+32 134134 129425

SFP vs SFF xexe xexe exe xexe xex¢ K Xx -
Stride time (sec)

Peak phase 0.247+0.016 0.237+=0.011 0.237%+=0.011 0.237%+0.012 0.242+0.008 0.233+0.005 0.230+=0.009 0.237+0.006

Final phase 0.279+0.020 0.265+0.014 0.264%+=0.017 0.268%+0.017 0.276=%+0.023 0.263+0.011 0.266+0.015 0.273+0.015
Cntact time (sec)

Peak phase 0.125+0.009 0.120+0.008 0.122+=0.010 0.120%+0.008 0.127%0.011 0.132+0.011 0.122+0.016 0.156+0.033

Final phase 0.139+0.014 0.132+0.013 0.133%*=0.009 0.141=%+0.012 0.153=*+0.017 0.148+0.007 0.147%+=0.019 0.188+0.036
CTP vs CTF P HK KK KK KK KX KX -

Flight time (sec)

Peak phase 0.122+0.008 0.116+0.010 0.115%*=0.008 0.117%+0.011 0.115%+0.012 0.101%+0.008 0.108+0.011 0.081+0.027

Final phase 0.140%£0.012 0.133%+=0.010 0.132%+0.017 0.128%+0.017 0.122+0.018 0.1160.007 0.119%+0.017 0.085+0.021
FTP vs FTF X HXK B X ns. X ns. —

PV :peak velocity, FV:final velocity, SLP:stride length during peak phase, SLF:stride length during final phase, SFP:stride frequency during peak phase,
SFF: stride frequency during final phase, STP:stride time during peak phase, STF:stride time during final phase, CTP: contact time during peak phase,
CTF: contact time during final phase, FTP:flight time during peak phase, FTF :flight time during final phase.

Significant difference using a paired t—test ¢ p<0.05 and 3% p<0.01.

n.s.: not significant
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Figure 1 Individual values of deceleration
rate of velocity as a function of
100-m running time. Deceleration
rate of velocity = (velocity during

peak phase — velocity during final

phase) =+ velocity during peak phase
X 100.

N
o
o

® W35
A W40
A W45
OW50
X W55
O W60
O W65
& W70+

)
4
5

o
o

o
o

Deceleration rate of velocity (%)
o
o

y = -0.454x + 56.708
r=-0.436 (p<0.01)

4
o

90.0 95.0 100.0 105.0 1100 115.0
%SLP

Figure 2 Individual values of deceleration
rate of velocity as a function of %
SLP. 9% SLP = stride length during
final phase =+ stride length during
peak phase X 100.
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Figure 3 Individual values of deceleration
rate of velocity as a function of
% SFP.

during final phase =+ stride frequency

% SFP = stride frequency

during peak phase X 100.
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Abstract

Although many track coaches has referred to the importance of muscle power, there is little statistical
evidence associating muscle power and muscle mass with running performance on long distance runners.
The purpose of this investigation was to examine the relationships among isokinetic leg power, muscle
mass, and running performance on long distance runners.

Twelve collegiate female long distance runners (18-21 years, 161.743.9cm, 49.943.4kg) participated in
this investigation. Participants were experienced, well-trained competitive runners. Isokinetic leg power
was measured at 60, 180, and 300 deg /s during knee extension and flexion by Biodex system 3. Muscle
mass were measured at total muscle mass, lower limb muscle mass, muscle mass of thigh, muscle mass
of lower thigh by bioelectrical impedance (Muscle-a, Arthaven9) using the electrode configuration
method of 12 points applied to the limbs in the supine position. Running performance was assessed by
the velocity (m/min) during distance running using a field test on the track.

Results of this investigation show that the height of the runners was positively correlated with the
isokinetic leg power of knee extension at 60 deg/, at 180 deg/s, and at 300 deg/s (r=0.705; p<0.01,
r=0.608; p<0.05, r=0.786; p<0.01, respectively). The weight of the runners was positively correlated
with the isokinetic leg power of knee extension at 60 deg/, at 180 deg/s, and at 300 deg/s (r=0.711;
p<0.01, r=0.607; p<0.05, r=0.588; p<0.05, respectively). There were no significant correlations between
running performance and isokinetic leg power, and there were no significant correlations between
muscle mass and isokinetic leg power. Furthermore, there were no significant correlations between
running performance and muscle mass. These results suggest; although the weight and the height of the
athletes affects the increase in isokinetic leg power, the isokinetic leg power has little effect on running
performance on collegiate female long distance runners.

The date also implied that for collegiate female long distance runners, muscle leg power and muscle
mass has little effect on running performance. Further work will be needed to address relationships
among muscle leg power, muscle mass, and running performance on long distance runners.
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Assessment of renal function by measurement of serum cystatin C concentration in athletes after the
finish of a summer marathon

Kojiro Ishii' Takeaki Inomoto” Suguru Torii” Hui Shu-Ping4) Hitoshi Chiba”

1) Laboratory of Human Performance & Fitness, Graduate School of Education, Hokkaido University

2) Shizuoka Health Institute

3) Faculty of sports sciences, Waseda University

4) Department of Analytical Chemistry for Pharmacy, Faculty of Pharmaceutical sciences, Health
Sciences University of Hokkaido

5) Division of Medical Technology, Department of Health Sciences, School of Medicine, Hokkaido
University

Abstract

Results of studies on athletes participating in Hokkaido Marathon have revealed the possibility that
renal function is an important factor for good performance in a summer marathon. In this study, we
measured serum concentrations of cystatin C, a reliable marker of renal function that is not affected
greatly by protein level or gender, in athletes after the finish of the Hokkaido Marathon in 2004 (Ta:
17.5C, th: 80%) and in 2005 (Ta: 28.0 C, rh: 45%). The mean serum cystatin concentration in 2005 (1.08
+0.05 mg/L) was significantly (p<0.0001) higher than that in 2004 (0.87+0.04 mg/L), confirming that
running in a marathon in a hot environment imposes a large load on the kidneys. However, despite the
high temperature during the marathon in 2005, the finish times were good for athletes in whom serum
cystatin C concentrations at finish of the marathon were within the normal range, suggesting that renal
function affects marathon performance.
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Hurdling Images at the corner of Male 400 Meter Hurdlers: Differences between the right legged and
left legged hurdlers
Shyunji KARUBE"”  Toshiyuki HIRAI”
1) Hosei University

2) Hokkaido Bunkyo University

Abstract

The purpose of this study was to extract subjective images that the hurdlers that take off with the right
leg (right leg group) and that take off with the left leg (left leg group) had in their hurdling at the corner.
The competitive levels of the hurdlers were classified into 3 categories; high, medium and low.

The results of the surveys were as follows:

(1) The t-test was conducted with the right leg and left leg groups of each level. It was found that the
high and medium competitive level groups of the left leg group assessed a larger number of factors
as important, whereas the low level of the right leg group assessed more factors as important.

(2) As result, factors demonstrating significant difference among the competitive levels were less in
number in the left-leg group than in the right-leg group.
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Comparison of the effectiveness of the mechanical energy utilization for medalists and Japanese athletes
on the men’s 20km race walking of the Olympic Games in Athens
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Abstract

The purpose of this study was to identify the difference in the effectiveness of the mechanical energy
utilization between the medalists and Japanese athletes on the men’s 20km race walking of the Olympic
Games in Athens. Three medalists and two Japanese athletes who walked on the 2km circuit course
during the men’s 20km race walking event were videotaped by two VTR cameras. Effectiveness indices
of the mechanical energy utilization inrace walking for medalists were higher than those for Japanese
athletes because medalists have obtained large walking speed with small mechanical work (W,,). The
mechanical energy of the support leg for medalists increased with large mechanical energy flow from the
recovery leg to the support leg by joint forces at the recovery and support hip in the end of the recovery
phase. Increased mechanical energy of the support leg resulted in the large step length and walking

speed.
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B H L, EEHHESICB W T IT U FO2—

ZFEH & T 5000m LA _E o BEEECE i S B RiA
WFEH CTHDHZ LD, ATV —E2 400
FAL, L—AHChlzo THITHREZHEE T2 Z
U, BV R T =~ ADERICEETH D
LEZOHNA. Hoga & (2003) 1%, AARENTE
i ST ARG S D B 1 20km HEAR L — R TN
THR—JET L AR IMERT 250 284 OFH
FOBEIEINZE T 5 HFH T R — DIz o
THHTL, L—AF DR BT E OS2I,
I & o THAE LT HFEH = 3L X — 52 HF]
FTAHZENREETHLZEAHALMNILTWAS. L
ML, Hoga & (2003) DOHFFE TILHR —ETF L
HA—JEF L OBWVICOWTIEHLNIENTE
57, 70, HARENOBESIZEH T 5 R —jik
FORT =~ AINLT L b@EIZEVa 7 o



Vary TEREINEZLDOTRNWI Enh, BRI
BT LR R TOEWE SN I EEE
BB T FRE LTS ENZ L.

F7o, HATHE TIE, BEBHNC R 2HBOER
IZEA L TWA N E D A —E 2km LA T O JE Rl =2 —
A ISR TROE ST 4 0 S I\ 4 DR
B2HEL, =AU EOFHENBESOERITKT
L EHIE LT B I3k L e o (WEIEN B AR
BEEGEE, 2005). AV LBy 7 Rt FURFAHE R
EOEEHESTIE, &m7 7 (Loyrll) oF
BRI B ORPNHEZITO Z b, BRI E
BT DHEIPHN TR E 2B TIHEE 2 453 2 £l 2 )
OMNTTAH7-DI121E, UYL o E R B0V E
TOLHEETONMNOFHFNREL TNDHEEZLN
5.

T, ABETIE, R & B AR
FOEVIZOWTHLNICT 7D, NFEH=X
X —FHDOEINEOBE N ST T AT oy 7
1 20km BEHRICEBITHA XU A MEHARNERFD
EWIOWTHLMNITAZ L2 E L

0. A&

1. VIR %

TTARAY Uy 7 Jo 20km B4R (2004 458 A
20 H) 1E, AV EY I AX T LA AL —E
JO 7 4=y vatiill LT, AZ U7 A5 1kn
BEN - (FEHEICRE SN —E 2kn DJE[R| 2 — AT
Tz, AZ— kx5 2km DT D 22— A H7E
(2 B DVIR & AZ (DCR-TRV50, Y =—#t-8l 4
607 s —K) ZzRELTHREL, L—AKT
IR 3m, fE 4. 5m, B E 2m OSHTHEIP A 2 — % b
W CEZRIE DLT HED D DX v UV 7T L— g &
T Tz

2. T—Z0H
Table 1 Characteristics for subjects
Brugnetti Fernandez =~ Deaks Tanii Yamazaki
. (ITA) (ESP)  (AUS)  (IPN) (JPN)
Place DNF
! 2 3 15 (Retired at 8km)
Age (yrs) 27 27 27 21 20
Height (m) 1.75 1.73 1.83 1.66 1.78
Body Mass (kg) 62 57 66 58 63
Race time 1:19°40” 1:19°45”  1:20°02” 1:23°38”
Best time 1:19°40” 1:17°22”  1:18°14” 1:20°39” 1:20°38”
Performance Ratio (%) 100.0 97.0 97.8 96.4

—JEZEICRE LIEAX Y A MBI OHAANERT
DO VIR B 6, SGHTAIGETH S ZERBID H H—
J& 2km D AT Y > N E A LOBEALB/NE L, BRIT
T & — DIIKET DR T DR D I o T b
% 6km #1520 5 14km #IZ2F TOHBIT 1 YA 2
NOEGEEIRL (R1), ©F FEEMIT> A7
2 (Frame-DIAS I, 7 4 7 A = A F41:84) 21V
B RGHRAIR 25 ROEEEZ T VXA A LTz, —HO
J A T BT RO 7 4 — L RIZ X - TR
L, DLTIEIC L o T EROCFEJEREICHAR L=, o7
R OFEREDINVRAIE, JEAER Y Z &\ i He b e
BAEHPEL (Wells & Winter, 1980), Butterworth
low-pass digital filter Z HWNTATo7=. WEWE
WL X AN, 2.4-7. 2Hz, Y FEAEAN, 1.8-7. 4Hz,
7 JEREAS, 1.8-7.4Hz, DO#EPHTH 7=,

3. HMHEH

AR TIE, PLFOHEBIZOWTHEH L.

1) BTHE, v, ARTAR

BRI (1996) DE ARG/ IE AR S A -V TR L
2 OELOEELZS LI, AREm»Hs, BU
HRPEMTDETESRTOLIY A7 LE LT, 1
A 7 VRO O B EE KR ) A R TIE
L, vyl VA 7 VICE LR 2 %0
L7EbODWEE L. ANIFA NiZ1H A7 AH
DELOLDOKFEFIEFMENZ _FEyLizbD &L
7.

F7, BHEHAICIE L — AP E S & o
Btz kbbbl LTHSEEZTEEREL TWDHN
(MEHVEN B ARR:E EgiHodidd, 2005), FEEEOL—2R
TIEFHOARTITE D2 SR WEWR 72
SR & R A K O IER RE AT D 2 LR
b5, £IZT, IFIFREDRAE LG AICIE, &
TO1YA 7 AT ED Lo A & Bl LT
WD SRR ORI & Sy LT b OO & SCRFRE,
L F mm O 2 55y Lo b O & IESCFFRfH] &
LCRIHLZ., 612, ZFRmCET 2 EOLOK
PRI T AN & 50y Uiz b O % SCFRIREE, FEX
FEfRmilc 3T 2 HOLOAKNRIE T MEMN % 555 L
Teb DZRIEFEREE L TR L.

2) BEOIFIHE, it Rz

B REER Gy DRy B, B, BOEEE, EHi
FOVDOEMEETE—A b, ARERENLEEHTO
TR NF—%FH L, HoNB X OEsHT
NFEREZRNX—DORZHBEB L MRENIS Z 5 ENE
L 7= Pierrynowski & (1980) & iE#u W T, #
BONFHETRNNX—DT 4 —/L FRIDZEGND,



BEH O TR W) 230 (1) Ick v EH L.

n-1| s
Wwb:ZZ(AEiJ (1)
]

I, AE,  IEES I ONFHTRLF—D
Wil § & W) j+1 O D7ESY, nlx 1 %A 7 LIcHE
L7727 4=V R, s I3 0 THS.

HHENOHhFH 2LV —0mERE (T,) %
Pierrynowski o (1980) ® FiEZ A WT (2),
(3) ICXvEHLE. 22T, WITEsHNTHE
B L — DAL B D 3RS E T D SR = x
X —DRED 2N EAE L7256 O )FrtE T
H5b.

S

\mzzip%\ (2)

]

Tb:Ww_Wwb (3)

TFER T RN X — DS TIE I AN R S h -
D ERHMET D72, BT EREH: (1996) EE L7
NFEH =RV —DFEIERS (E]) 2K (4) 12
KOHEHLE.

1 2
_ EffectiveEnergy EMVY (4)

" MechanicalWork W

wb

T, MIZHEWEE, VX REOEE DK
AT D 1A 7 VO TH Y, TIcHE=
KX — & U T H RO D KR4 7 17 55 1
L DEH TR VF—%, FRHT 1A 7 VDI
fEFEERALT.

3) M OHEE

EBEDOL—ATIE, 74—AT Ty N7+ —L%
AW E S ) ORENRTE 2otz £2C, K
FZETIL, BEAR (1998) NEEBIEDSHIZIBNT
KR J5 1) & $RTEL D5 1H) o0 i B h 2 HEE L 7= ik
Z AT, Hif ) & O 3 L OV B o A
BENOHEE L7,

AR J5 1) & R 1EL 5 1) 0> Hiv g [ ) % B 03
DHENOHEE LTeHE, KR 7 1 R 5 00 it [
INE, Zr=r7 CHEG, 2003) [FEZ, BRI
BWTH (JEIL, 2000), SR L-HmK S &R
<EpD. 22T, EOIEENDIX, $hEKS (Z
B4y, GRF,) O#H %K (5) ITL-TRDT.

EI

GRF, =Ma, + Mg (5)

IZT, MIZHHREE, alTELOMEE, ¢i

HOMEETHH.
HIEELEDLY DAL BE— A ME, FIK
HLEDY O OAEEEDOEIZFE LW &)
5, HEA(1998) 5 ETIE, L FOX(6), (7), (8)
£ 0 HiE ) D AKFERT#E A (Y RSy, mGRFy) %
BHHLTWA.

Hcc, = i(liwi +mr, 1v;, _mirinViY) (6)
i=l
H., =d,GRF, —d,mGRF, (7)
d,GRF, -H
mGRFY — Y V4 CG ( 8 )

z

ZIT, He lZTELEDY OMAERE, sITHY
O, T IEEy i OFELEDY OEEE—A U},
o LIEES i O ELEDY OAEE, m 13
51 OMOEE, r FHERELICHTHHS IO
BELOONMERT b, v (ZFRELISRT D E5
1 OELOHE, mGRF FELEDLY OE— X2k
B R S VTR T M O E R 7, d IXE G
(T D ESTTOONEST ML THD.

AR (1998) BLUMPIHS (2003) 1%, HEJHL
ZWFRERICEE L CTd 2% M L, m6RF, ZHE L T
WD, AMFFETIE, ot (2000) DL & RIERIZ,
JEJTH ML E X BB AL IC R 1T DD Y JEFED & B
HIERTCIS T 2 D EhD Y EE E CHETBEIT 5
LOERELTd AR L. & (2000) %, Z
OHEEIEIZ L0 FH U7 E DL E ks X OV
K1 DKFRiB Ry %, EEREICT+—RFF v b
TA—LERWTHEE LI L Tnd. 2L
T, ZOHEEICLHEITIE—I7HEOKTFNRAEL S
23, ZRLISNCIRSERME L T G 5 3 HE e T &
e LR RTINS Z E0n, RBFZETIE, X(5) —(8)
(2 & = T4 72 M 5 D ACERITE Sy & SR ELRK Sy
OHEENAIRETH D LIl L7z,

F 7o, #E S DKL Ry B KRR R
ERUFETHELEZEZ A, ZRETHEAHTO
M )& R L7153 (Payne, 1978 ; Fenton,
1984;Cairns 5, 1986) T/REI7=H D L HHE L T,
XEPEO B — 7@/ S WIENE, FCXL 972
BAG A = FTom LT Z s, KRRy O #
) &R U FEIC L DHEEIT Y ThH D Ll L
7-.

FARER Sy AR & o de U CEB A7 C, T
R EFROBENE 0 DI Z L2k > T
BAEI DB L OBEET hv oy 25 L7, BT jicBT
LR8N0 — (JFP,), P& b2 T — (JTP))



Z (9), (10) Ik v&EHH L7 (Winter, 1990).
JFP, =JF, -V, (9)
JTP, =JT,-(SAV, -SAV,,) (10)
22T, JFIXBEE §ICERT 2B, VI

AR OB, JT, IXB9E1 j OB v, SAV I

5y 1 O fﬁﬁEEZ, SAV,., IZEB5y 1 DA s

BDEGy itl OFOSAEETHD.

m. ##R

1. BMTHE, vy, ANTA R
K201, ETCOWREOHTHE, ¥vF, AL

TA RERLELODTHD. HITHEEIZHOWVTIT,

TNh=x T 4 BFN4.36 n/s TRHRKEL, K
WTT 44— 27 AETF (4.34 n/s), 7=/ T A
BT (4.32 m/s) OIETH 722, [LFERT (4.17
m/s), HHEFT 4.1l m/s) EHIZAXYARLY
HINEMhoTz. By FIConTlE, AHETFE (3.53
Hz) USNADOETORERTTI3.33 Hz THo7hn, A b
S A RIZHOWTIE, Th=xvT (EFEN1.31 m,
TP T ABEENL30 m, T 4 — 7 RAEFEN
L300 m THY, AFXYANMIUIER L KE S TH-
7. BARNERFIL, AHERFENL16 m, [LFEF
D125 m T, AXFUVRARNLD /NS otz FTz,
ARTA ROFELIZOWTY, AZU R RMITIL
—xy T A4EF (47T % &7 VF T AETF
(75.0 %) MFEUCEEORZTITHY, T4—27 A
BRI TL5% Tho7mh, HANERT (BH®RT
70.1 % ; (LIREET - 70.3 %) LD HREDoT2.

Table 2 Walking speed, step frequency and
step length for all subjects
Name Brugnetti Fernandez = Deaks Tanii  Yamazaki

(ITA) (ESP) (AUS) (JPN) (JPN)

Analyzed point (km) 6 10 14 10 6
Walking Speed (m/s) 4.36 4.32 4.34 4.11 4.17
Step Frequency (Hz)  3.33 333 333 3.53 333
Step Time (sec) 0.30 0.30 0.30 0.28 0.30
Support Time (sec) 0.27 0.29 0.25 0.26 0.28
Flight Time (sec) 0.03 0.01 0.05 0.02 0.02
Step Length (m) 1.31 1.30 1.30 1.16 1.25
Support Distance (m) 1.16 1.26 1.08 1.06 1.18
Flight Distance (m) 0.15 0.04 0.22 0.10 0.07
Step Length Ratio 4.7 75.0 71.5 70.1 70.3

to body height (%)

Table 3 W, ,T, and EI for all subjects
Name Brugnetti Fernandez = Deaks Tanii  Yamazaki
(ITA) (ESP) (AUS) (JPN) (JPN)
W, (J/kg) 3.95 2.74 3.51 3.97 5.21
T, (J/kg) 18.96 18.57 17.31 14.62 16.85
EI 2.40 341 2.68 2.12 1.67

F7, ARBFFETHON LIZ2TOWBRE CTHid i
11 & O A 5 IR R A L Tz, I
TERFRIZOWTIL, 72T AEEMN0.01
Bl bENoToN, BIET L IIETITE BIT
0.02FC, 7NV=xzv7 1 ®F (0.03F), 71—
7 AETF (0.05 ) X0 -T2, T, XFF
HEEECOWTIE, 72T T AEFIL1.26 m &
FEFICENSTD, 7=y T 4EF (1.16 n)
IR SE T (1,18 m) ERIUEETHY, T 14—7
ZEF (1.08 m) [FAHIEF (1.06 m) &[F UHREE
Thot-. FEXEBHEEIZHOWTIE, 7= F TR
HEPFX0.04 m EIEWITHEN ST, BHERT (0.10
m) & [LHIEETF(0.07 m)iE, 7v== v T 1 EF(0. 15
m, FA4—27AEF (0.22m) L LENST

2. BHONFHEFEL HFHT XL —(RiER,

TR RV X —DHRMEFEEL

31, 1V A7 NVHPICEE THIELCARE ke
b ONFRIEE W) &2 Oy Tl
SN hFH=x v —{giEs (), HFiTx
NF—DOANEFES (ET) 22 TOHEREIZHOWT
RLELOTHL. Wy looWnWTiE, 7=AFrF
ZIEFN 2.74 J/kg Theb/hE<, RWTT 14—
AEFN3.51 J/kg T, == v T 4 EF (3.9
J/kg) ERIFEF (3.97 J/ke) 1F, FERUKE

S Tho7en, IRFEFIX5.21 J/kg Tleb K&
Mol T AZHOWTE, 7 v=x v 7 1 %&F (18.96

J/kg) &7 xFrF A%EFE (18.57 J/kg) MNFELT

K BVWDOKREXEST, ROVTTF 4 — 7 Z8FE (17.31
J/kg), ILIFETF (16.85 J/kg) 0>ME??£bVJ, BH:

R 14.62 J/kg THRb/NE Doz, ETIZHOWNT
ﬁ,7iw%y?x&$ﬁ&m&#%’%< "
WTT 44— 27 AT (2.68), 7h=xvT 1%
T (2.40) OIETH 724, ARNETIIAHERT
(2.12), EETF (1.67) OlFEH AL U A KME
DKo 7=

3. FEoOREE U — LB hLv sy R0 —, Bt
MV, B

X 1134 TOWERE ORIE MBI 2351 2 B
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Figure 1 Joint force power of the right

hip for all subjects during the

normalized recovery phase

NNT =DA%, FREEH O R E T
JEEIEHZ 100 % & LTHEL TRLIEBDTH
L. AEO/RT =L, [EEIRBIET 712 K o TR )
SEEMIC I FH =R L —Nin=Z 2R L,
ADO/RT =X, BHEIID SR TR = R L ¥ —
DRNTZZ 2R LTS, BEHIFFIZIETH - 72 1%
B S /80 —1%, [EEH 40 %A TRONSNT —(C
Zb L, |BIE#80 % £ TADO/NNY —A2 s T
WL BHEMIRTEICBT 2 EOEE ) NTU —i%, 7
Nz T ABFOLOPMORFOLDOLD B K
Ehoto. AOREE T — 238N 5 [R5 40%
MH80% EFTHRE T, 7=t rTF RAEFL
TA—TABRFOLONRKEL, BHAEERTFOADH
BN ART—ZORFOLO LY /NS hot. &
7=, [EIEH 80% L E TO /I TIE, V== v
TAIBRPLE T T ARTFOAOBE )T —
IHZFEFRCRESTHY, 70— A%F, [LilkE
T, A HETOROEE AT —K0 L K& o7,
X 21%, & TORERE ORI o B /3
U —DBAbE, RS A R £ TOA T

Figure 2 Joint force power of the right
hip for all subjects during the

normalized support phase
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Figure 3 Joint torque power of the recovery
hip (a) (b) for all
subjects during the normalized

and knee

recovery phase

Frl2 100% & LTHIEILL T RLIELDTHS.
IEDNT =%, SRS T X > TR B 3L
FENC I FE =X —RNini=Z &R L, AD
T —IE, SRR O IRERIZ ) ) = 1L — 8
NI EERRLTVD. BEHIFRHIZIS W TR TOHR
HORBEE T —ITATH -T2, Th=xvT 4
BFLT 0 — 7 ARFIL, SR 20% 205 40% £ T
DR CTIED /N — %R LT2IZ, SR 40% 2>
560% 7= EFTHEONRT =%/ LT, Y 60%
NHEEE TIED /Y — 2202 S g Tz,
7 )V T AP T, SRR 20% 205 60% £ T
FHEFITNSIWVADNNT —ZRLT=DE, BfhE Ta
HIZADRY —ZHINSE TV, ST L Lid
EFE, SEHY 20% 25 50% £ TREDANT—EIR L
7100, B E TEDO R —ZEINSE TV, X
FEI 60% 2> 5 80% & T, L& T O IED R /)3T —
DOBFEDOE D LY b RED -T2, SFF 80%
DOEEHIFIC BT A EONRU =X, AHEFRBIN
WIFERF LD G AX VXA RDIZINPRKRELRo>TW
7=

B4 31%, & ToHERE 0L REEHICI T 5 EIE
MR RAET (a) & HRBAET (b) DOBEETI L7 XU —D
AL TH 5. BEHIFICIE TH - 2 IKEE v s o8
U —%, [BIEH 40% H7= 0 TR L TARD/ T —
2B L, [EEH 70% s S E TIED /XU — %1
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Figure 4 Joint torque of the recovery hip
(a) and knee (b) about the medial-
of the

coordinate system for all subjects

lateral axis absolute

during the normalized recovery phase
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RTOADERE FL 7 T —[IhORTFO L O X
DHRENST.
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[EIfEHE 40% £ TORIETIE, TNV==vT 4 ETFD
PeBEE I Sv s BT LD HRE L, REH
80% fir D ML/ DY — VL 7 V=T o
BEOLDONKENoT-. £, FIEMEETIE
BRIHBRFOME M7 IIMOBRFE LY /I 0o
72, WFERFOME M7 OE—Z7HIZT NV =z v
TARTERIMOBT LY L RE D722, HEHh
FRICIFA XV A P =B F LD /<o TV
JRBEET RV 27 I XEEHIER IR LS Th o7, [H]

/‘ KL FERAAR
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Joint angular velocity of the
(a) and knee (b)
about the medial-lateral axis of

Figure 5

recovery hip

the absolute coordinate system for
all subjects during the normalized

recovery phase

1 50% (2l v IcBfb LTz, Rl hvs &
REHIMSETHEM L T e, 2B S a8
H30% £ CORBETIE, == vT BFOME

MV o BEF LD HRE S, BIEH 80% 22 b4
R E TORE T, IWEEFORE ~ s A
DIEF LD HREL, Fo, AHEFIIMMOET X
D H/INEL o TUNVE,

X 53, ifmﬁﬁﬁmtﬁ@@% BUF 5 [EE
MIEEET () EEBAET (b) (TR DR IEEE RS
FHilEb v OREEAEEDOELTHD. IEOHRE
FREAE R L, AOMEEITHIEZRL TS,
HEE L O 8RB AR U= IR BB A R 1, [RIE
1 40% £ ClEdhOAEE NN L, F{EH 60% T
BACEL LT L T, RIS AEEE I, B
RFIZ B Td o 7228, A RIEIE ] 40% (2RI 21k
L7, [BIEH 70% < HVE THIN L THE# L Tw
7. [BIEH] 20% 225 40% F CTOJRHE TIE, LIRET
DR B & R BRI 331 2 i il o> A (X fth O T
X HR&EDoT. it,@@%ﬂ%#%%%i?
DT, [LRFEEF ORI I 1T D RO A
L7 =V T AT L foc%/yfﬂﬂ@i%%i D HKR
Ehoon, BEHERCRBW L, hoEFELFE LK
XX ThoT-.



V. &%

KIFFETHHT ZAT o TeRE OSITHEL, AH
UZ R (4.32 - 36 m/s) DI, AANEFE (4.11
- 17 m/s) KO KENo7=20, ALVARDOE vTF
(3.33 Hz) 1%, AHARNEF (3.33 - 53 Hz) EL[AIL
NS o Tloh, BATHEDEWIA N T A RO
EWZE2b0Tholzl Wz b (£2). 7,
2RI A4 ROFERIZOWTE, AZU XK (71.5
- 75.0 % (FHANEF (70.1 -3 % LK
<, Hoga & (2003) 2N HARENOARFHE=DOH
F 20km FEAZ DWW THHT L7z D & 6 TR A 6
ni-. 7=, KRBT 2 88E O I FEH
130.01 #7226 0.05 B DOFiPH T - 7273, Knicker
& Loch (1990) (%, /@23 i 2> & & 3B 7=
& BRI B DVHIE U T B O D IE SRR
(0.046 B) 1%, %9 THRWEA (0.039 7)) &HEh
IR A EEITRE O LNT, FEFFRFH & 138 D
BLLTHIWT L CWZRIREMEDR B D Z & A HE L Tk
D, RELBROTIZT 4= v v a LIEARBIEOHER
FIIFHEHANGEES LA ThH o2t WnWr b,

AW BT D HRE ORE kg T2 DR
DIFRIFE W) 1%, AX U AR (2.74 - 3.9
J/kg) DIFH>MHARNETF (3.97 - 5.21 J/kg) &
Db, BARNETLY BHTHEE DR N> T2
AZY A NDHFEHT LT —DHDEFRER (BT ;
2.40 - 3.41) 1%, AAANEFE (1.67 - 2.12) XD
Lo T\, £, I r X —{RiEE(T,)
1L, AF U A (17.31 - 18.96 J/kg) DIEH A H
ANETF (14.62 - 16.85 J/kg) L0 HEh-72703,
BEARD (1999) 1%, AXFEEEOHF 5000m E2F
TN G, B DOIFHTRNX —(RZEREITE
W E OMICHRERMEER® 2 EfE L, /17
TR —=RHERE S TELBESINDZ ETH
FWEE/NESL L, BEEESLIONFEN= L
X—DOAIMEEEOBND E LTS, ABFEICK
T OHERE CHRBRRER A A ONT-Z & D, A
AU ARNTIE, BAANRTFE LKL TS DN
WU — 5 FIKE S ChhESEs 2 LickoT, &
RWIFRIEFRETRERTHREZERS L Tz e
Exohb.

BEAL (1999) 1%, REBEEICRWTHFHTX
NX—DOFIEE D, KREIEEREZEET 5
T-OOEEOR#E LT, WK TOHFEHT X
NE—DBENRENT EEZEIF T D, Hoga b
(2003) X, AXFHEHIICBT 5 —EHEH T,
(118 #1104 - 2[RRI B & /112 K-> TR K

BTN D IR R L X — DN TR L H B M
R A LN EHEL, £, ERICBWTHHF
OHE K %R L7- Hoga & (FPld) O#FSET
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Extraction of Movement Patterns during Race Walking using Phase Differences of Joint Angles

Takehito Hirakawa" Shigeru Yoshida®
1) Sport and Physical Education Center, University of Tsukuba
2) Institute of Health and Sport Sciences, University of Tsukuba

Abstract
Movement patterns during race walking were extracted and the phase relations of joint angles and
body segments were analyzed. Four skilled and four semi-skilled male subjects walked on a treadmill
at their best speed for 10000 m W. Their motions were videotaped from the right side of the body and
each 10 second segment was digitized. Principal component analysis (PCA) with oblique rotation was
applied for six angles of the right side joints and segments (upper arm, elbow, upper body, thigh, knee,
and ankle). Results indicated the following.
(1) Cumulative contribution of factors was more than 80%.
(2) All subjects had a similar movement pattern.
(3) The movement patterns could be classified into two groups: "upper arm, upper body, thigh, and
ankle" and "elbow and knee".
(4) The phase differences of the upper arm, the upper body, and the thigh were small, and that of the
ankle showed a little phase lag as compared with other parts of the body.
(5) The phase difference of the elbow and the knee was small. Movement patterns extracted by PCA
with phase relations are important for novices in understanding, and in training to perform basic race
walking.
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Research of each runner's time in girl 4x400m relay order
Makoto WATABE"  Takasi SAITO"  Susumu OKANO”

1) Japan Women's College of Physical Education
2) Meikai University

Abstract

The video shooting such as girls 4x400mR of IH was done, and in this research, the section time of
four people was measured and analyzed. The runner arrangement histogram arranged the ace from the
seen order in the second runner at the preliminary contest of IH girl level and the semifinal level. At the
IH final level, there were a lot of team that arranged the ace in the anchor. At the IH final level that had
been seen at the section time, an exclusion it was the second runner, she was the fourth runner, and the
second runner was the fastest section time often especially at the section time as for the winning team.
The first prize of the IC finals levels and the team of the second prize appointed the runner who was fast
gradually, and it was the construction of the order IH winning team.
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Biomechanical analysis of the pole vaulting for woman vaulters

Aya Yoshihara" Osamu Takeda'

Hiroyuki Koyama]) Michiyoshi Ae?

1) Master's Program in Health and Physical Education, University of Tsukuba
2) Institute of Health and Sport Sciences, University of Tsukuba

Abstract

The purpose of this study was to analyze pole vaulting motion for woman pole vaulters. The subjects
were sixteen vaulters including elite woman vaulters, man and woman student vaulters. They were
videotaped in official competitions with a VTR camera for two dimentional DLT technique. The result
were as follows;

1) There were significant relationships of the record to CG velocity (r = 0.90, p < 0.001) and takeoff
angle at the takeoff (r =-0.80, p<0.01).

2) There was significant relationship in woman vaulters between CG velocity ratio (average CG vertical
velocity in the pole straightening phase to that in the pole bending phase) and the maximum pole
bending ratio (r = 0.92, p <0.001).

3) Vaulting types were classified into two: a pole recoiling type was characterized by a great pole
bend and recoil, and a pole rotation type was by a smaller bend. Most of woman vaulters analyzed
belonged to the pole rotation type.

4) The woman vaulters with the elbow angle less than 120°at the takeoff showed great trunk angular
velocity immediately after the takeoff. However, their trunk angle of swinging was smaller at the

maximum pole bending and at the pole straight than other vaulters.
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Contribution of the body segments to shot velocity in the shot put
-Comparisons between female athletes of World level and Japan national level-
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Abstract

The purpose of this study was to elucidate the contribution of the body segments to the shot velocity
through whole of the shot put movement in glide technique, and comparison between female athletes of
World level and Japan national level. Shot put movements of sixteen Japan national level (top8: Good
group, low8: Poor group) and two World level shot putters (World group) were filmed and analyzed
by three dimensional motion analysis technique. Leg-trunk-arm model was used to evaluate the
contribution of the body segments to the shot velocity, which could be calculated the shot velocity by the
leg motion, trunk extension, trunk rotation, arm horizontal rotation and arm extension. Good group were
significantly higher in arm extension and lower in trunk rotation than Poor group during push off phase.
Both of World group and Good group had the same level of arm extension, in addition World group had
greatly higher trunk rotation compared to Good group. These findings indicate that the major difference
between World level and Japan national level shot putters was contribution of trunk rotation with respect
to the shot velocity.
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o MEESEC L dAEE (EkofME), bk
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T llled. vk, RORIZ( kTR E
BIFEBH MG, 1, OBSIEIF0 & L.

Mid R-off

Throwing
direction

Definitions of the leg—trunk—arm model (left) and polar coordinate in trunk—arm model (right).
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AR FEFEL, Mid D Roff FTEAHX— |
Jm (P1), R-off "5 R-on ¥ CT% 7 74 K@M
(P2), R-on 7*5 L-on £ T BIT/RmE (P3), L-on
M5 Release £ THZEXH URm (P4) & L7z (K
2). Fio, &7 X%, HEOLKREZRREICT 57
WIZ, &R OBARE R % 0%, & TR Z 100%
ELT3RODAT T A VEEIZ > T 101 fHDT—
ZITHI B LTz,

5. HaHLEL

2 FLHIE B A FE £ B R 35 TR L7z, Good
Bt & Poor B & DA EZOREICIL, SISO 720
t-test Z Wz, AEMEIL, 5% 35 KO 1% A TH
EL=.

m #R

F 11T, BWBREONRT y—~ L AR L. #
T EEERIE, Good BENS Poor BE L LR L THEIZE
iz~ L7z, World BEDFEEkIL, F1LE 4 2005 4

R-on L-on Release

Starting phase: P1

Gliding phase: P2 P3 P4

Transitiohal phase: Push-off phase:

Figure 2 Definitions of the events and phases.
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Figure 4

Shot velocity and each motion velocity in Good (Upper) and Poor (lower) groups. The positive values

means counterclockwise and extension movement for the rotation (torso, arm) and the flex/ext (torso,

arm) , respectively.

EHRT % 734, LAY LTV, Y
U — 2B, Y B4 D F Good BEDS Poor Bf & Lk
LTHEICEEARL, World BHIZWFH oS b
WEE S S L CEMEE /R LY. BBz, Good
B L Poor BEE ORICABZEITRD L2 > 723,
P3 123 T Good BEMEAE 2 /R T A 2358 D H
World BEIZMIRE & bl U CBAEITIRE A2~ L 7=,
412, Good #£E X N Poor FEIZKIT A4 Bl D
AL E B KOS IEIC L AR EEA R LZ. W
BEL BRI EE L, PL 206 P3 EFTIHIRIE T
WZEDHDTHo7-. P4 CTlHRErOEIEE, NZ T
50% LA Tl B O EES LOMERSHOE Z LIZE D
HLOTHY, EEOBEIIIZIE~YA T RITEHLT

Wz R EE L, PL o 10 — 20%3 L TUVP4 @ 90
— 100%1ZFBV T Good FEM Poor BEL LEEE L CTHE
WEfEa s L. 72, bBEEoOMEIL, P40 90 —
100% 33T Good FES Poor B & el L THEIC S
EZ7RL, Koz, P4 0 100%3F T Poor
BEN Good BEL LG L CHEICHMEZ R~ LTz,
X512, World #351F 54 Ry DAL F5 LY
FEMEIC X DTILEE 2R Lic. il ORIALEE I
KT D HREEOEF R Z — 1, BEBENCAHD
L Good BEB L WPoor Bt LRI TH 72, DFE D,
P172°5 P3 Tl FY, P4 Tl onliz, Y
DEBLOMEBROEZ LICksboThY, Bk
DEFRIZIFIE~ A FZAI/EH L Tz, PAIZo0n

Table 1 Performances of shot put in the subjects.

Record (m) Shot velocity at release (m/s) Duration time (s)
X Y 4 P1 P2 P3 P4
Good 14.60+0.90 ** 1.05+0.24 9.08+0.37 * 6.57+0.15  0.258+0.102 0.148+0.014 0.1650.063 0.233+0.031

Poor 13.15+0.98 0.89+0.41 8.37+0.33 6.54+0.28  0.233+0.028 0.154+0.019 0.210+0.031 0.235+0.019
World1 20.12 1.91 10.35 8.07 0.267 0.167 0.083 0.217
World2 18.94 2.27 9.96 7.29 0.433 0.133 0.117 0.233

** p<0.01, *, p<0.05 :Good > Poor
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Figure 5  Shot velocity and each motion velocity in Wordll and World2. The positive values means
counterclockwise and extension movement for the rotation (torso, arm) and the flex/ext (torso, arm) ,
respectively.

20 0.5
> —4— Good E —&— Good
§ —A—Poor 3 —A—Poor
= —O— World s —O— World
B —8— World2 § —— World2
#, p<0.05
: Good < Poor
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Normalized time (%) Normalized time (%)
Figure 6  Trunk angular velocities (left) around long axis and distances between trunk and shot (right) during P4

.Distance is sum of cosine components of trunk length and arm length. See figure 3.
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Stick pictures of the trunk and the right arm of the typical subjects in Good, Poor and World groups

during P4. The solid line is trunk (connected right shoulder to left shoulder), and the dotted line is arm

(connected right shoulder to shot).
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1 EBYTVTIRRAR (BF)

K% Btz 18  S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 HI10-F

XM 5.77 3.70 3.74 3.92 4.10 4.25 4.34 444 4.45 454 517

Joop-h- MEimiAeERe 9.47 13.21 17.13 21.23 25.48 29.82 34.26 38.71 43.25 48.42
HE 13 13 13 13 14 14 14 14 14

XMEEFE 5.99 3.69 3.77 3.80 3.99 4.15 4.42 4.44 452 460 534
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HH 13 13 13 13 14 14 15 15 15

XM 5.99 3.70 3.85 3.95 4.09 4.32 4.42 450 4.54 4.64 5.51
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XM 6.42 4.17 4.47 457 472 482 499 531 549 527 592
A 7 3ryb L@@

&

E4

10.59 15.06 19.63
15 15 15

24.35 29.17 34.16 39.47 44.96 50.23 56.15
15 16 16 16 17 18
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XMEEFR 5.83 3.70 3.87 3.94 4.09 415 4.29 452 4.65 479 544
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i 13 13 13 13 14 14 15 15 15
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XREIERE 5.79 3.59 3.70 3.84 3.90 4.05 4.14 4.34 459 4.74 542
AX K ILE AR 9.38 13.08 16.92 20.82 24.87 29.01 33.35 37.94 42.68 48.10
S 13 13 13 13 14 14 15 15 15
#e XRIER] 6.08 3.80 3.89 3.92 3.97 4.09 4.32 440 4.55 4.62 5.36
BB R :iﬁﬁﬂ%ﬁﬁ 9.88 13.77 17.69 21.66 25.75 30.07 34.47 39.02 43.64 49.00
- S 13 13 13 13 13 14 14 15 15
10.0 N—RLVXEEEOHBE R LD THD.
_?m” AFETIL, H2 4 0.53 P CilBL TV A, =
9.5 iH(49.44) . .
e PUIKBEGP L IZIER L2 A & (9.518) THY,
o B BFIIRKOP LD HRNF A LA TELDOTND.
B ZFWEV I arFvarEBZ A TBERMNLE DV
& 2%, T4=vyadg ML BETHSTR, (3
8.0 — b EHEBXZT, 6—T7TE5HTHIF TV (g
. b= BT A EWIOEEBY DL — 2 %
- o = BHL, $—-A%LLTORRERLE
o0 S-H1 Hi1-2 i H2-3 H3-4 H4-5 H5-6 I H6-7 H7-8 HB8-9 H9-10 H10-F mﬁ&%%@i, ﬁﬁ 21 3 _ 5 *Q\T&)é H5 @ﬁﬁﬂl
R 21.83Fb AT L, KK CIL13HCY U7 L7 H5-6
X3 HARTHE (BT7) BT — RARREE b 4RSS RE, BPRENLFRICHT TOEY

EZEAE

BEE ToODN, MERE, ARBEFILELEL
HT 129 TOT 4=y abipotz.
BHBLEZT 77y METIE, ~ v SR
LET6fMLAE (55.06F) LTWHEFETHDY,
56. 15 Fb & W ) FRERITZFEN ST L FE LR b DT
DM, H5 & 24 FORIY- (24. 35 B) T+ 57 L,
HR—iN— N7 —D iz 7. AARNEFRIL,
HS ETIZOTONTEENT 4 =y aDETRS
TWBZENG, HRDL—A TS =DI121%, &
RCTH s & 24 PETHRT OZ2MENRSH D Z L2
OTRLTEEWVZD.

H A% T

£31E, AARBRFHEIIBITLIHEFIRFONN—F
JVIXEIRERE], ~— RVi@imREf s KO N— RV X[
BEERLELOTHD. £, 3L, KBRFED

ICBREEZ R\, FHHROB OB
FFCTAREFEZL 0.2 BHEE TEN
AATED, H8 F TITBIWZRK 0. 7 B 7 % ifidin 4

DT e ST

(2) ST

RA4L, BEHBL—RTBTLIVY I VY UETFLES
KEFBLOVERP L —XICBIT 5 0EETO/ N—
RVIXERERE], ~— Rvmmkids L Os— RV X
WA ERLIZbDTHD. £z, K31, KFEP
D= RVXMEEOHBZ R LD THDH.
X7V UEFOL L, FEMESHEIAN—R
NEBHZ VR TICEBWT, TH3 £ T34, i
DABEIE 15 4% &y o Bl 430, Hb il Ay &1
EH vy QLABRRE) L) oi3dkim L7z
MThs (HFRRFHEEBEOEVEFRLE). £
D%, HHEE 12188, %% 13. 71 B L B RAYR
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#b5 A—n—fElL (5F)

K% lEfr 18 S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 H10-F

XPEFRE 5.92 3.97 4.19 419 409 3.94 400 419 427 439 509

Lo L ML @B 9.89 14.08 18.27 22.36 26.30 30.30 34.49 38.76 43.15 48.24
HH 15 15 15 15 15 15 15 15 15

XFHIEFRE 6.08 3.73 3.87 3.88 3.95 4.05 4.32 435 444 455 518

RE IR 241 @@ 9.81 13.68 17.56 21.51 25.56 29.88 34.23 38.67 43.22 48.40
S8 13 13 13 13 13 14 14 15 15

XPEFRE 5.96 3.75 3.92 3.92 405 412 420 424 437 460 553

B BE ML @B 9.71 13.63 17.55 21.60 25.72 29.92 34.16 38.53 43.13 48.66
HH 14 14 14 14 14 15 15 15 15

XPHEFRE 5.94 3.87 3.99 402 4.07 414 427 439 449 457 520

[Efz #0454 @B R 9.81 13.80 17.82 21.89 26.03 30.30 34.69 39.18 43.75 48.95
S8 14 14 14 14 15 15 15 15 15

N—RATEBELTND., S F— LT =T D
FERt S (PR CoE) 2L, L—ARZ =ik
BORMNE 2 HDH LN, W7 I BRTO
BIERR ORm S EFEL DI LTV,
BAREFIL, = REV b O REEE TR 2
BUTRTPER O L— 2 28 U=, B ARRTHEREE,
EMOaLTF 4 arE2b0 8L BT, 15 % 20.82
BcEmTsE, fi—-HIKTFEL S%HETEELHT
W5, T REV Y (33.428) L0 HEWE A A
(33.35F) T, &y FTwilaLz. STNIC
BETHEENE T LIZLOD, TOT v 7 iF KK
CPRAAREFHELY bl (1475 8).
BOBEFIE, TIETRM LIS EZD,
H5-6 £ CARD T EAMTH D 1345 TAEY, Fi
SN TR DHERBE D FRALIZ S B H VDN TN
7o (A=K TERIT4%E). %F WOBOBN
AT NIRRTy, 1 L= 20D i ZE K
SEEFRITE o TRRIZRFAD 22T, HEPRE 10 &
HOZA Le~—7 LIz,

(3) A— 3—fk I

F51%, A——[ELICBITLEF4RFEON—
ROVIX[RIRERE], ~— RVIEIE R 3 X OV N— RV X
MAEHERLIEZbOTHD., £, K4, WEP
D= FVEHEEDOHBRZRLIZLDTHS.
X7V UEFL, BTOAUH =V E 15 H
THED (R ETIE3HEHETIIH), H5 O
W XA SRR E O L 0K 1R b B T
7Eoledy, bH HUBEAZ MR EIZIER CA—2R
THEML, 2EZ —RUHEESTND.
RIERTFIL, L — AR TS D), HL
DAY 36 F 08, H5 D’y 21 # 51 Lo h X
VEBDORINTE 72 (oL —ATiE 2182 —
3), HBLUBE LY EELHT (ZOKET) H
HAEHE D 8B E~—7. 14H~DY Y F
% (H6-7) CTHELTARZIVORHELN, v—
R UBPETEHE LR - T2 H5-6 DA X — 3L

a7 < 13 ATHBMLTEY, BHDOL—AN
B =V EHELLOOHDHENZDHIEAD.

HEETIL, R AN— RNV 7 U TRICNT VR %
A S 7200 00X, 972 B HIO-F TOHER FNEB &
2 HILTWIUE, BOE®RTF L I T — e ish
AATWIZHREME L H 5. BiEZ 145 TEDICDH
6T, Hb & 21 R TIEIETE 2008 5K
BEORLWKTH LN, M TH - 7= OHEEK
ThIMzxon Ty (FI—FE TFHEIT2.39%), 8
A EUBEOHEK T2 5t 48 Errtd
T+ HEENTH 5.

JEFET S, 3 EMATNCH L7z~ higk% 0. 63
BEHL YO BBEE~Y—7. L—ALKITD
7o TRE

RWIE S A LT, WEOLNEY THDLH LWL
L. A8 MEHEEN-EHT-OOREE, [FU <A
Z1ABTELIEREFISN0.3IPDEEZSIT LN
TWH NNy 7 AL —h 2—-5FH) OFEDENZ
HIEAD.

SRR

FRERM, ZHED, BRI, MBS, FILE
B, /MAREE (2000) FE bE@Es % 1 400m ~— R
VNI T 2R LR & fodk & ORIfR - WAL
—JRIBFED L —ANRNE— DG, BB FH
7%, 45 (3), 414-421.

O, EAREL, EHIEY, REFX, PLE
B, /MREE (2005) [ EHiH 400m ~N— RV
BT 5B FRFOL—ANRE — 2058, N
AT AT =0 A58, 9 (4), 196-204
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LB REITE in Athletics of JAA

() BARRLEBER Byjetin of Studies
F
2% 2006 Vol.2 2006

— P EEEER T O 1500m L — 25T

wAmtY  mmEs?
1) BEEERSE  2) SEAY

=Ly

IHE, AARFED L+ 1500m D L-~ULiEE < 7o
TETW5, HARGSIL, EEEHRRTE (Xt 7)
DN L7479 30 THDHMA, FEHAKRESD
EHEDSRIITBN TR LT, b OIEHIZHIRE
L7eWEZATHD, ERAED/ MR RT (9
BESEE) 1R, AARERTHE, A—/X—fE k&S Tl
e E R L, EREER2FELETHY, 5
BRWVCIEEP RSN ERFOLATHD, Z
ZTlE, 2005 H AR FHER L ONA — X —[# E
T 1500m BN T ENLICAST-BFOBBZ A L, A
E— R, EvF A LTA ROFHEITH, 5H%D
A 1500m /R 7 F— > AD A BTN EONE A
T 2H0TH D,

Ak

2005 4= H A8 T4 21 1500m PR F5 (2005 4F 6 H
3 H) BLOA— —FE L4 7 1500m L— A& (2005
FIHI9H) Z22B5DHW AT TVIRRE L, BX
MLD S 7 F L &4 100 mid@ % A L& ©F A
AR . 100m Z & OEE X A A, & 100 m
KO A — REFEH Lz, £72, 100 m X[#]
IZBWT 10 AR L7 2 A MY . 1 4R IC 3

3) ENAR—=YRFEE L —

ey s Y

4) BPRF

L7 B2 ey F L LTRE L, A
E— REZEyFTHRTILEICEDVANTA REREH
L7,

HBREER

F1IT, AAREFHELF 1500mkFICB T D
400m Z & (T A ME300m) O@iEE A AL T T
A LERLIZHEDTHD, L—AIX, 1 EHIZK®
B RN —ZATA-7=b o0, 28H, 3EABIX
NR=ANRELZIZEDL TV -T2, TARNLEHTZD
S/AVKERFIZT A b A= &2 LT, EHEICIN D,
ZOFEFRITY -7, IREFLZIBONDT T FZET
(EAERR) 732 friZ, JeBENHITPORHE SN b D
DRV RN BFFRFN 3N A -T2, IRERFED
F AR 300m L 46 PHEE BAROLFRFETIIINE
TIZRWEEDHNWAN—= N ThoTtt EX LI,

X 11, BABERFHEL T 1500m 2815 A E—
R, EvTFBLOANIA ROEIERLIEZLDT
bHb, A — RiIAHD 300m £ TrLHBAE 2
E— R&iffefs LT3, £ 2005 1000m #SE T
TR AZICAE—=FRBETFLCWe, £LT, 74
K 400m 7> 62K A B — R K L T\, o
QBFHIRIZTFERE D NNE — 2 Th o=, /IMRETF
17 A h 100m [ZB W TAE— RBRLLEF LT

#F1 HAABTFMELT 150m RBRICBIAA 7Y v FBIONT v 2 A A

1./ % 23R 3B¥F
400m 1:07.00 67.00 1:06.37 66.37 1:06.60 66.60
800m 2:17.79 70.79 2:17.42 71.05 2:17.64 71.04
1200m 3:08.39 70.59 3:28.56 71.14 3:28.96 71.32
1500m 4:14.55 46.17 4:15.70 47.14 4:17.45 48.49
min:sec sec
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107 —O— INBE

———

65 [ A ER

60 [

AE—F (m/s)

55 [

5.0

40 1

38 [
36 [

34 1

EvF (/s)

32 [

3.0

20 [

ARSAF (m)

14

LSS \Q@ \\QQ \“90 \%@ \@c \%@ (m)

1 HARFHELZT 1500m RPEICHIT A A B —
K., EvyTFEBLUOA NF14 RO

72D x L, o 2B FITZF DAL — ROK TN K
Ehole, MRBFORNWL A I TOTARA
N= IR ERLIZLESZ LD,

ey Fit, BRETFARL—ALRAEBLTRAXL,
NIRRT L BFRRFIXIZIERBEONRE = TH Y |
PG/ N SVMETH 572, 7 A B 400m 7= 0 Tl
B FRAIZEEIM L TWg A M T A NI,
FERPNL—ALMEKEBL NS, IHERTLER
FFRFIIREDSTZ, T A 400m IZBWTREL
BRLEN, A 200mH72 hbRE <DL
TV, FBEFEFE Y TR PRET & RFRR T
ANTARRDT o F—ThbHEEZLLD,

#21%, A—/3— L&+ 1500m (23 1F % 400m
TEOHEEmAA LBLRT v I HA LERLIZHD
Thod, V—ARIEHRKET Ot 7) MEHES -
RO, X7 oRERE (mFAET) LFV R
F (7)) BEAUCHOLIBETL—AR[W e, 7
A B 400m 2> 5 A/N— R3MEE D | 1200m i X2 F
TV ABENFICHT, 7A B 10m THT vE
BEPANCHT, thoRFEREGIEHEEL TT—
L UTo, IMRRFIZL— ZFREITORHE L, %
BWEFSL—2T, BFFRFIIRMIATIT TL—A
EREDT=D, FIBT—ERGTETERY, ZA R
NR— N THOEIZ LR -7, EHREFOIEHAE
TOT v T HALTTRT66 — 67 HHE Tl LT
B, WAL= REZZELTHEERELTWZZ &R
PND, TA BR300 DA NIEBLIZXT vk
BERREHED T2, BIRRFNEOWRITE -
77

B2 1%, A—s3—f L2 1500m (21T 5 A —
R, EvTFBLPANIA FOELERLTESLDOT
HbH, A= RKIAZ— L HBRETIEEET
Bolon, T AR A00m LB A — RAER L,
25T o BEFEILT A D 100m Db EP- T2, Bk
BRIIHOLR—Z2AZ(ED (T A N 400m 2> H DA B —
RHEBERLTED, 7K 100m TIERLRAE— K
DET LIS DDIEFIZ LR T +—~ v A &3
LicEE 2 L5, /IREFITT A b 300m T— X
E—RNEFLTLES7ZM, 7 A b 200m LIET
HORAE—RZ#H KL W, BRFEFITIT A b
200m NHRES AL —REHERKLTWe, HERD 3
BRITHENL—AREAOH T, ZRENR AL
PNDTARAR= R DNRE =V ER LT EEZD
o,

ARTAREEYTFERDE, ¥T7 v ERFIR
KHNZE v T HR/NEL, ARNTA RBRENoT2,
EHIZ, FARANR=RNMIBWTEyTF L LEHIZA
F7A4 RBERL TV, OBFEHLA T A RN
L— A%l L CHKBEMICH -7z, BRRTILT A
FCE Y F AR L TR0, /IMRERT LR
FRRFIZT A RTE TR KL TV, A MR
N—=RMIBWTE y F2HKRT 52 &1 800m L—

#2 A= —fE LA 1500m 2B HATY v hBXOT v 7 XA A

187yt 2FJxoa (X 4/ 5.82%
400m  1:07.00  67.00 1:06.67 6667 1:0647 6647 10747 6747 1:07.23  67.23
800m  2:1473 6773 21442 67.75 21398 67.52 2:1547 _ 68.00 2:16.24 _ 69.00
1200m  3:2209  67.35 321.82  67.40 32175 67.77 32339 67.92 3:2507 6884
1500m 40852 4643 41055 4873 41078 49.03 41285  49.46 41286 47.79
min:isec sec
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70 T

65 [

60 [

ZAE—F (m/s)

55 [

5.0

40 [

38 [

36 [

34 T

EvF ($/s)

32 [

3.0

20 [

RLSAE (m/s)

P P L LSS LSS S
NPT E NS SIS E (m)

B2 2005 2—/3—fE b 1500m (281 H A B —
B, By TFBIURA T A FOZ(L

A LRIFERBROMEF TH DN, A T A RBNIRIEHE
Fans, Hbor0EHRsND Z &iE, 800m L —
ZTIER BT, 1500m L— 2 DM THDH L E %
X9,

B30k, IMREFEDOHARIEFHESE A——fE L
D 2-O0D 1500m L —RIZBITHAE—F, EvFE
FORANTA R LIZLDOTHD, AARTHE
TIET A RAN—=MIRESAE—=REHKLT,
A= —fE ETIEPRICA Y — RA T 522 T
fRidkE AR M Lz, B LT, AriEd £ s
A= RTEHRVD, FBTORLAE— FOK TR
Rond, 7AM100mITZIEE AL — RBHEK
L TR, L—AFEITBNTAE— FEHR
LTk, BIRFATIIHBPEREEZD, AX—MNE
BTIIEA T A F/hE<, HITE y FREd L
TW5b, ZNHLNUESND & V—AFEB LU

70 T

65

60

AE—F (m/s)

55 [

5.0

40 |
—O- BAEFE

38 [ D= R—/\—fEL
36 [

34

EvF (H/s)

32 |

3.0

20 1

ARZAF (m)

H SLELEL LSS OPQ\QQQ \\QQ \w@ \%@\@o \(cge (m)
B3 /hARERFO A AREFHE S A —/3—[2 I 1500m
L—RZBIFDHAE—F, EvyFBLOA b

74 Rokbig

MEOAE— FBER L, & b7 D8O s Hiir
ShotBEZLND,
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LB REITE in Athletics of JAA

(Bf) BAELBEEE B|letin of Studies
F
2% 2006 Vol.2 2006

LAHHEBEER O L — AX— X L EIME
— 2005 4F T TH &1~ 800m TO/NRMFL - BFICHEH L T—

e Y pme 2

1) F R AR AR 27 R

2) FPRFEFERTR

A
3) RAEE RFEHEF

A+ Y

T

4) ZEHRFPHE S

1. B89

2005 FHEO/IRHBL BT (HEBFREK 2 4,
L) OENSNCO YRR B (231 IR HIX R
5L, A% AROZFHIEREROE - ANE L LT,
EARNOAHL LT, EERSICTREONTS B2 HIERED
Hrrsnb.

RSB D A A A =7 ARIRFTRICIE,
RELFFT2ODEA FTOMENIFET D EE X
LA, 1oODF, L—ADAE—R, A 71 R,
vy FOEERR LRI E SN ~—2 )
TThHs. 2o01F, FTHEBEEEOEIEZOLD
BT AR THD. BiEOX A TOMRITIINE
THEZATON, BIETHLT — 4 RERIN TN 5.
BEFEDHXA T OIIENE, AiEICHRD LR, |
REEEBEICE L CIXE O E 2o TUZR DA
NEN. E-FEEREEIL, L — AR — R —
RFOZALR —KE TR\, BIEEZIZET 5B
1%, N—2OBEEBICANTHRATHETH
AHH. LIENRoT, =204 L @EGT & 2 0fd
TATH Z &0, HIEREEICBET AR MR ESD
Z LI OTHA ).

Z 2 TARBE TIE, 2005 4 T2 IH 40+ 800m H
B CONMMELFRT &, 2O KABEFET (B
R AR 24, TR D 248 DIRFE KGRI, N —
AT EBMESHT 2TV, R TO L — AT —

CEMEOBREMAEH N L, L TPIEEEEE O
L—ANK— o LEBEICEE T 2 SR R 2155
ZERHEHME LT

2. Bk

2005 4E 8 H 5 H T3 IH T 4+ 800m P L —
ANZTT —=ZIEZIT, B Lo/ MR 1% F
(AR 2 4, o) & 2 (L0 KB EF (K
B FEAR 2 4R, BT D 2 4 e KR 24T -
7o, #1IFWRTOFROFERS LOGEHE R LT
HLDOTHS.

2.1 R=ABJW DO DT —H I & Z DOILEL

L—A%2~4HB5DWN AT THRE L. A¥—
FNERA MO A LTk, ET2BHRE L,
120 #1 A, 200 ~ 700m F TO 100m = & D Hi 5 % @
8 U 7= REf 2 VIR B B Rt Al -> 72, A His 0@
W2 A DDA 100m XN U= Br 2 FH L,
X & A & XKFPEEAE— R (LIE, AE—R)
R L.

2.2 BMEDHT O DT —ZIVE & Z DOALE
KNI DT R DAR—LA R L— |k

HRBIONRNY 7 2 R L— MR TIZE 2 B0

DV AT ZeE L, EFEOMFGTNE VIR B L.

F1 BFOFERIRHES L OGEHE

£l & BR(m) fAEkg) L—XEEHF Boaek
INHERF AEZFE22F (EE) 1.62 48.5 2.05.90 2.05.84
AHEBEET #EfksrE2F (F1R) 1.67 49.0 2.08.59 2.07.60
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N AP — NiXmpe0 7 o — L F, EHERIX
1/1000 & L7z, 1 v =209 A 7V EHE+ 57
W, Tm OXMEIREHEE Lz, #RE L2 VIR |
%76, £ 350m, 550m HiS D 2 SDOHISIZIIT D
LY A 7 VOEEEICONT, HES ﬁﬁmﬁg
WE~—7 2 MEaT VXA AL, FEEEHRE,
EEbE T2 T2,

3. BWERBLUEE

3.1 R_X— 25
K 13/, KEEFEORAE— FO&bE, 2
IEIEFOBE Y A L, KEZ A LBIOAE—F
IZOWTRLTZLEDTHD.
ZDOL—ALL, IRETIT 2.04.00 O HARER D
ﬁﬁ%@%ﬁﬁﬁ@otV“XT%Ot A K —
SRR FEDEMAICREOH L, ZD%ITIZK
EEI&E%’:%»H AR E o2, 400m 1E, /AR, K
EE?%%%%&O?&%9@%54ATLWL
7o, D%, KHIEFENRAIENLHED, 600m T
1L 1.32.4 & 1.33.2 T/hREFEN 0.8 L, 74
=y v a TIH/IREERN S THEN-T-. 74
=y v a A NIPIRETFD 2.05.90, KHBEFEH
2.08.59 T, HABKGLEDEHIL/R DR

A — RNEIMERELE LAY — 05 120m ETO
XN R bH <, %@%74:yv;iﬁﬁﬁfé
iz s Le. FEREEE (800 miAE) 123\ TAFRL
ﬁ%m#&wpirﬁ_k%QXEw “HERL,
ZDHAE— RENRIIHERFT 2 _X—AE B E
By snTnsd (B&EDH, 1974 ; ARG, 2005).
ZDOZ LMD, THEIH & 800m P L — A2 TH/h
W, KHEFOL—2AZ— 03, itz 37
OIVTEIEM 2 — o ThoT2EZBND.

METF &b 400m LUEDO 2 B — R R&E <A L,
D 400m DH A L (7 4= 2B A A— 400m

HIE X A L) X, /K, KE®RFEZNZEI65.2 &
67.7T ThoT-. LI=EN-T, MBEBFTAZ— 0

5400m L E TR CAE—RTL—2&EHD T
WTZAS, B 400m IZB VT, AMRIERTO A
KHEEFLD AL — REMRFLTW. 202 &
e, IMIBTFIIENT- AV — FHERRE A2/ LT
WhHEEZLHND.

INRIRTFD L — A XK — 207, IfFsteka 0 9 i
HABRNTH D720, WHETANESRELRET L2 &I
WETH DN, AT (A& L, 1974 ; AL,
2005) 45 L, BIHED 400m O H T B KFIC
DAK—h~200m TOAL— KA RKREESZ &
L, BEO A IZBWNW T TE AT EWVWAE— R

HETFE D HOREICTWEEE TH - 7=, EHEFRF T AR AYITHD EEZLND. —F,
#£2 BWHA L, KA LBIORAE—FR
om T20m 200m 300m Z00m 500m 500m 700m 300m
J—— BESAL 18.1 30.1 45.4 60.7 1.16.2 1.32.4 1.48.9 2.05.90
R4 L (7)) 18.1 12.0 15.3 15.3 15.6 16.1 16.5 17.1
BEFEZE (RE) | 2o e (myap) 6.6 6.6 6.5 6.5 6.4 6.2 6.1 5.9
- BEREAL 18.1 302 456 60.9 1.16.6 1.33.2 1.50.4 2.08.59
KEBES
RS54 L (7) 18.1 12.1 15.4 15.3 15.8 16.5 17.3 18.2
ALy B2 GIR) | 26 (mim) 6.6 6.5 6.5 6.5 6.3 6.0 5.8 55
7.0
—NRERLF
g — XKHEBEE
£
‘JI- 6.0
U
X
5.0
0 120 200 300 400 500 600 700 800
BBt (m)
X1 Ab— ROk

— 108 —



KHEIZEFIZE > TE, HZFD400m 2B NTAE—
ROKTEIMZDZERREL 2D THA . W
FIZIE, 2006 FFHEED L — 2 T HA SR O H
e Lo,

2. BESHT

ZZTIE, MK, KEBERFSIZZEFRCAE—R
THRAEL TV 3b0m MR L, A= FBRKRE <K
T LAk 7= 550m #5002 SO HS R I81T 5 E8)
VEDZEALIZHOWNT I T

<.

7% 3 13 350m 35 K ¥ 550m HS 2RI BT D E
WE, ARTAF, BLOE Yy FLZN5OHRE
Fx, RAFWERFORELOECET 2HE %,
B4 2 1 ZMERFORET +— L EHEFETRLIES
DTH5.

3.2.1 /IMRERTFOEBEICONT
ET/IHRBFIZONTHATHADL., EFHEDE(L
HE -3.63% T, 550m Hi & T LW, 22
TV ) EALR &3, 350m HiES TOfEZE 100% & L,
550m H1 S DA D 350m MK DEIZ 3T HEIE & D%
Thbd. ANTA FOE(LHEIL-3.64% T, 550m
RTIEEAD LT, By TRz nTiEbd
Llghotz. Lizn-oT, EFREOHIIY vTFT
32, AFTA FOBAICELbDTHD LE
26N5. ARTIAREEYFITONWTEHIZEE
AR 5. £ T ZFIICB T 22/ LFRITHON
THTHD &, SCFHYIIEREIL -15. 08%, Ait-HHHEIX
—27.77%, 1% FEBEIT -10. 16% T, 550m M Tl
FR 2R X ORI BB O TE LTz, B

KERART RO K E o To. RAIRE R I
—11.11%, AR -14. 19%, £ 4-HFR1 -9. 09%
T, RO EA L L RO AR LTz, 2D X1,
SRR O BRI R 23 b 9E, a0 7

L—F%%bd T&5EBx06Nb. £ T, /M
BTEO7 L —FEOENE (F4) ITONTHTH
B &, MEerETIE -23. 73%, B 0> B LK EE
(X DM B CliE —21.45% TH Y, LIiE Y 550m
HUETIET L= &N LT, IR E
DOEZICONWTAHATAHAD E (F4), H CFH
D A/ IME — BEHURF EL O ) OB BRI -28. 34%,
H2 (BfEHRIRF O R — SCRFI R D A M) & BRI
-9.92% Tho7o. DF D, /IFRETFIL 550m HiA T
EXFHTCORLODKTBLOERN/NEL, T72
OO EFHHOE.LO ETFEIED LTz,

WICHEZ R ORI ONWTHTH D &, X
PEHARAEEIL 7. 53%, WERIE 11.77% T, 550m Hif T
IFEDITHEMLTEBY, ZFFH O & T o
MzERLE., BLOBZIZONWTHATHDL E, H3
(FE R I E O R Rl — B EO ) OB LR IT
86.88%, H4 (22 H1IFEE O & — ISR I H O I KAE)
DEALERIT 12.14% Th o1, DFV, IHEFIX
550m H8 TIZIE L O ELD EREB LXK FR
R&EL, TROBIELFHOFLO ETENHAL
TWe. L, ZEI O ELOZA &3 O
Thot-.

TR (2004) 1%, REEBEEICBWTETHELD
L, XFNCBIT 2 HERELO ETEIRAHEAL, X
BHRTER M OB R, 27 v 7HE (KRG ICB T
HEwF) OWILELELD ERRTWD. A
5 (2001) 1%, 2001 4124+ 800m T Pu AT 4% TF

#3 EHEE, ZAFTA FBIOE yF L0 OHRER

INFR AH ZFIEE(%)
350m 550m 350m 550m /MR KH
ERE (m/s) 6.66 6.42 6.77 6.25 -3.63 -7.68
ALSAK (m) 1.94 1.87 1.98 1.82 364 -7.68
ANSARIBEER 1.199 1.155 1.183 1.092 ' '
SHEHEES (m) 0.959 0.814 0.980 0.999 -15.08 1.94
S EHARTHEERE (m) 0.268 0.193 0.328 0.335 -27.77 2.18
T EEAR IS (m) 0.691 0.621 0.652 0.663 -10.16 1.83
JEXHFHAREEE  (m) 0.983 1.057 0.995 0.825 7.53 -17.15
EvF (F/s) 3.43 3.43 3.43 3.43 0.00 0.00
X FErfE (s) 0.150 0.133 0.150 0.167 -11.11 1.1
SEHRTEER  (s) 0.058 0.050 0.067 0.067 -14.29 0.00
SR (s) 0.092 0.083 0.083 0.100 -9.09 20.00
JEEFHARER  (s) 0.142 0.158 0.142 0.125 11.77 -11.77

* ChoDEF, $XT22HOFHIE.
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2327 027 23 DYIFD H ARGLERA BN LTc L— AT
BWT, BEN®EFO1LEE (17mHS) & 2)EH
(570m Hi) DEIBEDHEAZIT> TS, £ZT
WTELOETEIRT L —% (2o Cidfiiil ST
RS, 2 AT LA BICHAT, IR IRREE
IR IERE & BTN S 2o TR Y, SRR
B LRV IELFRIRRIT NS o TS, il
BEEICB T DA — RETOERKRO—DIZ, FEX
BRI IR FICE DA R T4 FOIKT (HAS,
1988) NZEF LD, Licn-oT, /IEFITEA
O DR IEBEER DR ITIZRET 2 WE L IT R R DI
R L, HARGLEREINIE & el U C b FE SRR
[ZOWTIEW OB\ 2R L, FHEEED A E— MK
TICBWTHLNDFHR A RS ol LIcho
T, /IARERTIL 550m MR TIXE I E R & S|
LTWARoTzdy, AW L D A — FK
TIZHLT 2 L 2 72ED T EIT-> TWIA[EEMENR S 2
HiLA. 800m EIZIBW T RLEkZ AA T 72D
1%, AL —bENOLEWVWAEY—FE2RETLHZ L, 2
BNy Z ARL— MIBWTAE— REEKHH
WITHERF T2 2 &, BLOKERA NI A4 ROMiR:
MEHEEINTNDS (FHAS, 2005). HEREEEIC
BIFDANTA NITE, EICHEFHARREN K E <
WEL WD, BEEEIND2HEE ANy 7 X b
L— K (550m f13T) I2BWTIE, /IMRETFDO LD
72 X EFA A EREERIC H RERMIC b L, KR H
DO ETEIBIOT L=/ NEWED X, FEEF
2 BRI B IFICH RS L, A NI 4 K&K

LT L2HDWVIETHEFFTH7-DITITIENTH D &
EZHND. FEHICLY A — FBMMET T2 /5HIC
BT, MREFOLIREVEZTHZLIFEST
X7V A, 800m ED/RT —< 2 A\ LIZE - T
FEERPETHY, BELTREVOE20ET IV
ElbEEZOND.

3.2.2 KHETFOEEEIZONT

WICKHBRFIZOWNWTATAHL., EHEDOEFE
1% ~7.68% T, 550m Him Tlid/IRET X 0 ED R K
ol ZHIEFER—=A0HN 6 6L TH S (K
). ART7A ROELHRIL-T7.68% T, EHEFREE,
550m HS CII/IRIERT L DD R KRE o7z, By
FUX, IR & RIRICE LD o7z, Lo
T, KHE®EFL, E@EEORMITIY vy T Tk,
ARNTAROBIZEDHEDTHDLEEZLND.
ARTAREE Y FICEL TS SICEEMICHETT
5.

FPHFHICB T HEMRICONTAHATAHSL L,
SCRPIEEREIE 1. 94%, AERERAEIL 2. 18%, & - IHHEfE
1% 1. 38% T, 550m HiS TIEFFH 2RI L ORI%
PIZBWTHINL TEY, IR TE & WOl %R
U7-. SREpHARRRIE 11, 11%, BERRRIE 0%, #%2
#1120, 00% C, 550m H1s T 3R A% = o
BN X 0 R A3 Uiz, Zhid/ ks
F LT O H - 7. KFHoOBELOFEICS
WCTHTHDE (F4), Hl OZELIFEIL 49. 04%, H2
DAL 55.64% Tho7-. OF 0, KHZEFIX

#F4 HRELOEEETHEH
INFE AH L E(%)
350m 550m 350m 550m INR KH
ETE (cm) 7.59 7.98 551 7.66 5.09 39.07
H1 (cm) -2.49 -1.79 -1.83 -2.72  -28.34 49.04
H2 (cm) 6.41 5.78 428 6.66 9.92 55.64
H3 (cm) 1.18 2.20 1.23  1.00 86.88 -18.50
H4 (cm) -4.82 -5.40 -4.38 -4.55 12.14  3.97
EHEKEERE (M/s) 646 6.27 6.65 6.13 290 -7.90
IEMBSNE EEE (m/s) -0.80 -0.72 -0.58 -0.68  -10.00 17.00
EwEEAES" (&) 7.09 6.58 5.02 6.36 -7.24 26.83
Bk thBS K EETRE (m/s) 6.65 6.39 6.73 6.19 -3.93 -7.94
B HhES ST ESRFE (m/s) 0.51 0.78 0.55 0.55 5312 1.01
BOhEEAET2 () 440 6.98 465 5.10 58.91 9.67
Wt JL—F 8% (m/s) 0.383 0.292 0.321 0.403  -23.73 25.25
I —%8 % 0.059 0.047  0.048 0.066  -21.45 35.99

* ChHODIER, TAT2HOTEHE.

*1 EMBORERIMLEKTFREDLTAE.
*2 BB DREEARIMLEKFREDLT ABE.
*3 B0 EOKERE - XHHE LK TEREOR/ME
*4 BEMEEOB LK TRE - XHHELKTEEDRK/ME

— 110 —



INARRLF

X2 350m #1538 KON 550m HIS D/ MK, KEEFORE T +—2h

550m Hi S CIE XM TORLOK TR L LR
KR&EL, TROLIFHOELD ETEDHE KL T
Wiz, ZAUTMRER T X o@micH o7 20
X9, XEHMOEIZHOWTIE, IMGRTFE L 1Tk
O Z R L, ZAVUTREBEEGETEY LICRimicEs
WT—RIICA DA E —E L TWD (FHAR,
2004) .

WIZFEFZEH OB RIZONWTHRTH D &, X
FF 1R (X 17, 15%, BERT X -11.77% <, 550m M
RTIEEBIZEA LTEY, oLl &3
O Z 7 L, Fo/RET L X O/ Z27R L
7. BLOEBEIZOWTHATHD L, H3 DL
1L -18.50%, H4 DAL X 3.97% TdH v, 550m Hi
MCIEELHEHOBELO EFIT/NEL, KRR
T TWe., ZAUIIMRERT &38R 72 2B\ %2R
L7, 7V —F&OZEFE (F4) 2O THTH
% &, ik ERE 25, 25%, FHx% &L 35.99% T, 550m
ST L—ERNEINLTBY, Znb/ b
FLITH DM TH 7.

FEXFWITIX, EOITHWEET L7720, H4 O
BRI HL OB RIS, SDICEERHo ETEC
WEEHEZDHEEZ NS, KHEFIL, 550m Hi
JLTCIT HA SR L, BEHREY o0 8 B B b 25 AL R
17.00%, HEHIREEE DZ bLFE S 26.83% THER L T

Wiz (F24). £ L THL, H2 > F 0 ZE o b T
DHER LTV, XEHo ETFEnT EICEBEgE o E
HIREMEIZ L > TAERHIND D, TOL 7
BENKEL 2D L, T —FDOHKEGIEEZT
R LD EEZOND. @ THEERTHRD &,
K &L 550m HiS Tk 350m MR IZ T, #Ei
BOBBESOEIARE 2o TNDERFRATE
b, Z ORI OEAN, KR O ETER
T L—X DMK, ZFIOERER, FERAEEN, =
DICIEIE SR O FERER), RERFIADIEAN I D72 3 5 72
TREMENZ Z HND. TOFEE, IHRFELD X
FNZ7A ROWLNRKREL 2D, EFHEMIFLTL
FolztEZILND.

SE XK

AEIEM, FAMEAN, /IRERE (1974) S EREEE
D= 2B 2 ERAOWF e ——. HER
FAROUERE 750 4, 95-105.

AR+, F@E, ARofeih, EEIEY, REE
3L (2005) 5 E HARD—HE S 1 800m EF0D L —
ANE — DL, B B RAAEE 1, 16-22.

BAE L, PHLBER, EoHE, SERE, B Ef
7F, PIHME—, AAHEH (2002) Lo EERE
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EH DAL F AT =7 ZEHE. HARSER S
BargedE 1, FEEFHEoER YR — MM
REPORT. pp. 35-42.

AL (2004) EHEEEBEO AL A D=7 X
HORFATEIC BIT HAFZE. SRR

WARE L, KR TE—, ©&F28F (1988) 9 M
AARNA FA D=7 AFRRKRSGmE 88.
pp. 215-220.
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FJ

EEEELRRARERETOY 7 U A v MEBURIL A

ZaPA S
Bl i3 EPNES

WERELICH & E, SFE L RESETFRREER
BRE () ANERE EBHERTFERICT T A
MERCRILOMAE Z e L7z, ANEFICT 7 — b
(ZHEAAEEICIZ1#E) Z2EEAMA LEIZEOEL N
DX 1084 (5594, 494) THY, ZOREIY
1L 30.9% TH-o7= (EFEEIL17.7%),

Gatorade Sports Science Institute(2004) |2 X
X, KEOERET AU — RO 38%NBH% 7V X
YREFHLTWLERESNTWD, Va=T
FOHTY A MERHN R—8 7 ~OfERMEZ &
HODHZENBREIINTND (Steen, 1996), Z D &
I EE Y, JEKkTIE, FRLLTHEESEOY
7Y A MEEUCKT HARMBRE SN TN D
(ACSM/ADA/DC, 2000), 4 4FFE DOFf AR £ Tix, IH
NEHDOHK) 64% 3V 7 V) A M aFHA LTV (B
EEITHRI66%), T72bb, HADOKEY 2 =7 %
FRET AV IOV 2=TEFLY ERITHTY X
Y REERLTHNDZ L, REMENRNE S T
HDH, KFEII®% SHEFRITONDITETHY, M
IRRRFHZ DWW TIEEN 5 FROERET — % L0 5T
HHETED HILTWD,

BETS Y VEBSHERRR

WEAE L V), BHRELR Z L R BORBLEZ T 5 2
ERKMETE D VAL T CEPEHEBICANM
FEITSTWD, 2006 FEOAMFE~ T Y LB
BT TOL—RERY, WWERIRETH > I FEFE
DRELHETHZLICLY, BEEEOREICS
WTC, ELITHRHFT DI ENTER, FEicONT
I TR EBE A ZEA B ) IR R T WA D TEIET 5,
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~ 7V EFOAMARN O ERTER 2R 5 EHE I LS

ARk Y
1) SR A R o & —

25

B AETEDNRLS 0D & BREELZITL LR
UA7 (fERRIKT) BNE 2T, RZ72 5 r— AN
HD, DILbHIE 2004 H & 2005 FEDdbiFiE~ 7
VREBIZBWTT v —olikpE A2 FEm LT, *
DOfEF, 7= U F U REIXZ 173555 =973 u g/
ml, BF2392+64p g/ml EoTc, ZNHDFY
EiE, FEMEHEE (50 ~80 p g/dl) @2~ 7%, f&
AT FELL BICET b A b, iR X
HIEREPEDEENH SN o7, T —0i
BT ) FURENESEIC R TR, Oy E
AOY TV AL ML BV TETNWD, @FFD
KEEE, @87 v IV (7 2Py) ORISR
F72130, @, OOHEMEIZL S, SOWBEFETIE
X TNRONT 2% L, HEROHI7 Lo
BILHRREH I VO ME W 2 A I PHE L
FRfEZ L7257,

BE, BARTIREROE D OFENMTE & Eh
T BMOY AT ZROT T —RNELFEL T
LHEFEE, NET R URELY RIS 70T
FMEOHW CEAE LBV TET, 720D
FRES N BFEILL TV D Lo I bns,

(1) FLoic

Rt - ~7 Y 7 7 —OMmiRREDIRESI D
—OIFERZMEEM TH S, @H . AR DD
RNET B EAMEDOK TS EIL & W S5 08,
BZMLIIBZWEA &V K0 IT LAERATHY . £
DFERZWHENCT LI ENHETHD 1), W2
R RET, BERGE O 1T RNTE B2
2

—75. MExXHE (FAZ: IxTLEbn)) O
REHRHEN D 2% & MiEEk (k) 7=V F

Fi e aE g Y
2) JriE A

BE g
3) EFRHEKY:

vO(BFEESR ). RT AT = U v (BERESE) DN
Ko TeDTEIME W) P TIRE £/ 5, iE
L DB RNDEZL DI R T ND RN THIMT
BIDEEANRWNDLTHD, AERICHEIC LT
FELZRWERER, i, =LV, BLY, w2,
sah, AURRLELERE RO ATRFICENLT D
EEZDITONDAKRTH D,

Db, 2004 4E & 2005 4= 8 HiZEZENAT
b dtfhE~ 7 Y v RED M ANE T v —%
UMM 2 F20E L 7=, Z ZBEOREEE 2
TV &, L—RCE#EBRZRSZ D RHEE TRE
ERALIHA LEXFEETHDL, v TV T —
OEFEEH EOMBEICED0 L > 5 R, §HE1NDD
DOPHFALNNCTHZENEBELEEZ LN THE
T 5,

2 A &

(7)) BF~DOHREHRY

PR 1 2004 4F & 2005 4ED 8 HIcENENATD
Nzt~ Y v RED TNV~ TF Y T EUANE
SINTBFLLLTHD, HHIE, V—ARTH, K&
KREBIZTE v or v %52 T B D BRIC AR GE OB 5 7
DDA T H+—L R arvr b (3 ERZ)
BNETRBIoT,

(A ) BRIMFEEH - J595 & MATEE

L—2AYH, JoF—na— L LThHhbHZ2EA
BN OIERRGERITAR Y N8 U CH RIS P
TERIRD HERIL A 0 U7, Mg OMATE B 1335 2
IZRTEBD T, W AT — L Vb E I E '
Wik L=,
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@) # B
(7 ) BEBRE 1L 2004 FF RS TIEAME 194, &tk 11
. ARF30 4, 722005 AEIX B 1T 4 &tk 13
. AR A TH o, 24FERIER L CHE LR
BEZITTVWHRFHALIVIESAEIZT S & B
364, ME244, Ait604 ThoT,
() Mgk DR CEAE S EERZE)
EL &L (B &2 () ITRTEBY Th D,
BEMEOR/ME & I RKIEDOER ((FR) 275 L
ANENKEVWEB L, SIFETHLRVEARD D,
RNTHIMEY = U F REIFIEFICEVEZ R L
TWb, Bz 1 THhHE, B ol
IVHRICEWER AR L, EERED RE 2 EE
RLTWVWD,

4 % &

AR =V HBEMOBEL LR IKD &, F
< KV AR =25 HEFHE O M ICIE runner’ s
hemoglobinuria(1943) ., runner’ s hemolysis(1964)
EWVWIHBRBGEETIONMON T\, Zh

555973

_

it

1 dbifE~ 7 Y o BINEFO T —/VE R O ML

7= UFURE (ng/ml)

DO AR—=YFEHFORMEDERE DR 5
runner’ s macrocytosis(1985) LRI, EJE &
T D EEE ) B I LT BRI K 231 Td
ERWVHE LT e, Ly LRIEDEEN 720
KEKLAKER, A— ML HEEFERF TS [E CHEMA &
BEREEICA DN Elc kY, TG (8RN 72
Mo Tl TR,

—J7 . BIMORIEME IR N 23 <72 51T
O R HNHIEEEmLS 2o T D, LTH-
T, INPREZITETAONTHT - @A, REP

#1 MEBRESER (BT)
&5 HEEE (Bif)  THE BRERE SR B/ME BXE RARMM
#wEa (g/dl) 8.1 05 36 6.7 9.2 14
GOT (1u/L) 46 16 36 29 98 34
GPT (u/L) 33 9 36 17 64 3.8
LDH (u/L) 373 67 36 280 609 2.2
CPK (u/L) 468 240 36 194 1525 7.9
BaLxFo—iL  (mg/d) 212 37 36 139 348 2.5
AR (mg/dI) 74 34 36 29 192 6.6
W Bt A iR ER (mg/dl) 1.17 035 36 026 186 7.2
¥ (mg/dI) 85.0 26.4 36 34 143 42
PREE (mg/dl) 6.2 1.1 36 38 8.2 2.2
RREXR (mg/dl) 217 38 36 144 294 2.0
GLTF= (mg/dl) 1.2 02 36 076 1.87 2.5
Na (mEqg/l) 1471 30 36 136 152 1.1
Cl (mEq/l) 1049 27 36 98 110 1.1
K (mEg/1) 43 05 36 36 56 16
Ca (mg/dl) 94 0.6 36 80 108 1.4
A (mg/dl) 3.9 1.1 36 22 6.8 3.1
&k (ug/d) 147 39 36 81 246 3.0
B I Ek (/uL) 14753 3578 36 9300 23500 25
Fr Bk (x10*/ un 481 34 36 408 541 1.3
AESOEY (g/dI) 152 1.0 36 127 18 1.4
ARk (%) 459 2.6 36 392 518 13
/My (X10%/ 1) 247 44 36 175 345 2.0
MCV Gi)) 956 3.3 36 883 101.7 1.2
MCH (pg) 316 1.2 36 297 342 1.2
MCHC (%) 33.1 0.6 36 32 347 1.1
JzFv (ng/ml) 92.1 64.1 36 16.8 3705 22.1

— 115 —



* 2 MmERAERE (K1)

EE deag (€253
wER (g/dl) 7.9 0.1
GOT (u/L) 49 5
GPT (u/L) 39 4
LDH (u/L) 379 18
CPK (u/L) 353 23
#BaLXFa—JL (mg/dl) 234 12
R RE A (mg/dI) 84 9
Bt Bh B (mg/dI) 1.3 04
1 ¥ (mg/dI) 104.2 6.4
PR (mg/dl) 52 02
REESR (mg/dI) 222 09
GLT7F=V (mg/dI) 1.0 0.1
Na (mEqg/1) 147.4 0.6
cl (mEg/1) 106.9 0.5
K (mEg/1) 46 0.1
Ca (mg/dI) 9.3 0.1
| (mg/dl) 39 02
miES% (ug/d 147 9
B Mk (/uL) 12138 893
FRIMIK ( X104/ 1 1) 433 7
ANESBEY (g/dI) 139 0.2
ATk (%) 432 0.7
/iR ( X104/ 1) 259 1.0
MCV (f1) 99.9 08
MCH (pg) 322 0.3
MCHC (%) 322 0.2
2z)F2 (ng/ml) 555.0 973.

) BEEE PN B/ME AR AR/

24 7 9.3 1.3
24 22 148 6.7
24 18 116 6.4
24 248 569 2.3
24 189 593 3.1
24 162 380 2.3
24 31 177 5.7
24 0.11 10 90.9
24 40 187 4.7
24 3.9 1.6 1.9
24 13.8 31.9 23
24 0.63 1.62 2.6
24 139 152 1.1
24 102 113 1.1
24 3.8 6.3 1.7
24 83 10.9 1.3
24 22 53 24
24 81 240 3.0
24 5100 21500 42
24 353 489 14
24 11.6 16 1.4
24 35.6 50.3 14
24 14.8 34.3 23
24 938 106.7 1.1
24 29.6 35.4 1.2
24 30.3 33.9 1.1
1 24 21.0 42955 204.5

FEMNI R DI ONBRAIZEOHENE L TL 5,
% IFXMHED AR ZHE M TIEE Y . WD D
I BIFESANC L IET DO TAHIRTL M E b7
. 2~ 3FEORE TN M e MR TER L & 72
D

Z OEEAME M ORI I 3TN T v ADRRE
NbH, AilnbORMEEEZOZETHE D KRED
PAN A RNICE Y IAALTY = U F U MEAHR LI
BIAA A LzdbifE~ 7 Y v O B AE OET
WZHALND, BELL 72V (BELTCL TS
JV 40mg) & — H 1 BB THIRES 2 — @ [#lfe
JTC, 7 UFURENS ~ 15145 (b4 %) &
TEL 2V IFBENEE o T REERZ L B 2T
5, 1ZLOD I BIX, 295 L TRMEKSL~E v E
VB REFEIC B30 G S BAFC, AL R RER
LIz EDNCHZD, EZAN, IRV HD
EEH VRN LRMERSC~E /i EIm T =V
FUMIEDERI IS LR 72D, ZHAUDERITARIED
BRI 2 AN R ZMER I 273) TH Y . AEaFngkks
AHE (UIBC) 1% 200 1 g/dl LATF, ¥EfLA/LE KT
ICHET Y~ h AP0 (I6F-1) bIEKEK I
TR0, BHERLEL DT A RNAT B IEATH
Y 7208 BN 2R B DARNME THEBR DN BOR 9%, RTE
O If P HEERYR FE 1L E T b EUERIPH O 60780 mg/d1

Iz ZWRET H DT, BERITKRNES A RE L
TWORME AT U —=2 7 TIFAK T 720,
PP OEMM2HR L LTI, 77U o
UMD 4) B D, HHIET v a— v iloE &
DL DRI EREE WD EHERN H ST, FITH
X707 44— E— L EEr = & ClEss~DE
FERRSILAENE, PIRMEIFEZ 2#E Z LT\ 5, Il
100g & 7=V ORISR B X, AR IRIFMED 8 < Ak
FEEIZH AL T, SRoEEHREROFIZ. &9
RHEMEME OB E T DD TZIFRLT NI E08m5
. ENPETT D E b Tnd,

B) F&o

b~ Y O i NET D Lo T7 ) —
W2, BECEMZRER L TWDAENRZVE Bbi
Do —HEROBTFITEMEAREA L AR L TN D &
B O, ENEMIET DT2OICE8RAE 7 =2 OFFR
HEHZBRY IR AT 722 &7 =V F U RED
B D 5 RIS, RRNICHEIZ LOMFIEL 72
W R T LBBERERUZ > THHRIEERE B 0o
T, BNICEREOEEITFHE L TNDIHDEEZXH
N5,

BAZEIZS LDBFAE N L —= 7 FOEM

— 116 —



X, SHN ORI & o TRILEKRAE 7w B UiRE
WENTHETE2HMIIBLZ24ETHL, Zh
AR, #:0 I LIIES DA MOTERITIT, HIT0k
Al (RIRSCHIRESD) z ks L7cZig Tiaix o
KA ORI Z Vo Z 5 L U TBEEAETE 2 RN
ADREREIRD, MNDIRTNANT AR E DI
WITIE, (L FIRTNL+<LTFEH I HIL%
ZNIRT DIEIDLETH D, BAlT7 =¥ DOFlk
TR IR SR B A i & B T Bl AR 4 R e
ERAR

(6) ZEk

1) /AR I OZ 7z L EER. B AR FHH.
4249. 1-9. 2005

2) Nishiyama, S. et al.: Zinc status relates
to hematological deficits in women endurace
runners. J. Am. Coll. Nutr. 15: 359-363,
1998

3) HAKREKD : BFRERET T — D5
INErs e biERERZHEINSES . BE
IRAR—YESF 18 (7) :809-814. 2001

4) Bothwell T. H. et al.: Siderosis in the
Bantu. British Medical Journal. 24. 522-524,
1962
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iR HIE - BEEE 1A OEBOEEH R AR e B i R O i

TESTH: S
1) HHEAR—V R 2 —

il w1
) B b b e e 2 B A

gy e Y

3) FPEKRAKRERFER

1. [FLC®HIC

ARSI HB T 2BHAEE OHEIZHA D BN
2 DFSFB BRI L > TTW, 4 0O%H
BOFADOERITK LTS EHIr L TEEE2 5 2
T IR & D, F T2, BHIRANZE D 725
EEDOFREITIE, HEROFEHAFHEIC X 538
HHIT 2 fE A LT B = LT ko THRBMEZ IR 5
EWVIORIHENH D E B DR, flHx ORENEE
FFRIEIC SN2 b D TRWZ Lk, BiAEHIE
DAL I D856, HIEFEEN (LT 5 ATREMEN
b5, DD, ENEBS TR L b TITEYE
RLEk A Z2 U7 D E O BHE S E BT S TR
LD — AR, AT, bREOENBIH S TIE
FE 2 Sk b I DA DS, EAOFES T T
R OFEESEE 22T 5721 Cr/KEEDOTET
T4=wvaddbnolnkirz b I nET
JE 2 BT

ENBHE S & EEFEAS TR EBbhTun
HEEMEDFENEZH L NI T HLENS, U
vy 7 OWRRTHR S, kET7 7 (LoUL)
O [E BEHE AR B O A DVHE 21772 5 [HEEH
L, DREOFHEDOHBIEE LT O BEEICE
B HIER R & B OSBRI DOBRICOWTEE L
LT 217720 (JET 5, 2005 ; 55T, 2005), %
DENWERALNITHZ EERATHD. Lo,
EEROBEASTIEa — 2 L2 B0 TV A EEE 25
BEEHI BN IR CRIERT 5 2 LI ko THIEMNT72
bivdi=h, OREOFAREHE & VYV IEEEG
BB ORI EEDE N Z A[HER IR Y /&< T 5
TeOlziE, LoV ITEEEFAAEHI B X D HER R
IZHESNWT RN == T EITRD ZERFTHA
9.

ZE THOMNETIT bz B B O 38 A

B &k, ENEERE THEZITR D BibE
HIBZ WA O EO L O EEEFESICIRE L, W
BICL o THHEZ T2 S B2 RO 2 F b Lz
D, IRIEEOTZDIZITEBEORENMLE LD L
R, REICL 2HELZ EEOHERREICKM S5
T2 OIIIERBIORENMLETH D EBbhb Z &
D, BTOENGSAFH B EEF S OHEEIC
Lo THHMEZEATR D Z L IZREETH D L b 5.

FEROFHSTBIT HHER, BB ORI
5-6m DHIFIZSL - T, BAFHE D 6-Tm TRl O
EREICEEIT 2 E CoSMIcx L THIRTIT2 5 b
DL Si (MEEAN B AR EFiHEER, 2005), £z,
ERSRE FEHGER T, EF AT L A% 0%
BHEEZBA LW E#ZFTHH LTS, LavL,
[k FioE i T, LUV EEE AR A O
FRBRIC T AEEHC L D ERBRZE AL TR
D, EEOHHS TOHERRICKSFELELTE
FAGEREFRAL TS, HEREDO hL—=7
DI=HITIE, #VIBELFERAENTHDL EEZ B
5HZER0, bREICBT AEERENOBERID
AARBRFHERSREOFERSICWZHET, HE
HEOERZTEX LTV T50I121F, %
< OFBRFHEITK L TR UERHCHHE 2 £t d 2
IEMETHLEEZLND LD, FEEOH
B TOERMPMEIZKR S TIELE LTET AEROIE
RixFETHA).

T, AT, 4V By 7O FURTAE
E, EmT7 7 (LoUVI) OFEBRSEH B O A3
EXAT ) EEFH S CRE Lo v 7 i L 5k
FIEFHRICFE SN ER R 2 b & IR L7
BEEHZOWT, EBEOWERIZHIT LT v r— b
R RN THREZITR .
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2. ET4RE

TROBHES - HIZOWT, EEa—2Da—
ApAHEIVRART VANV ET A ATITE -
T, BRI OHEEE T X AR L.

- 200448 H 20 H 77 3 g% 1 20km HiHx
< 200448 H 27T H 77 3 HimH ¥ 50km B
-20054F-8 A6 H MR BEFEHESLYFRET

+ 20km BEAHR
<2006 8 H6 H HRERFHE~LFRERL
+ 20km A
<2005 4FE8 H 12 H HFURFHE~L X RET
+ 50km AR

w2 L7- VIR Bif81%, h/ — 7 A e T 4%+
TFXIZEoT, W LERITEIZAVI 77 AL
& LT HS R EFT L S — Y L a v B o —H IZEY
ANTE. BB TR ICEBSBAFEHEN O AFL
7eHE 2L OFAFEHEFRICHL EOF, VAL
AL 7 7 A VHNOER - BER LoGEHEB LW
HE OB OB FE % Correct VL—/ViEA) B, £
¥ Lo % Not Correct (JL— VI E)
BEICHBELT, 7 REHBOREY 7 by =7 % H
WCHREE L7z,

PRAEICES L Cid, [ERSREE BBl THW TS
FHRBHO T A ERZZ B L), EHZ L
XA MVl (1) 2RIk, TORWIZ=
PO O#F LR TRGERF DT 3 — Ll EOfr
BERHITRLIEZDE (K2), WBLRDFHE
DA AT ORiZBEIET 5 E COBEZRT I L
72 (K3). EEOHHSTIE, BN ERITE
FHERE D 5-6m TIZNL D, FHE ORI 45
OB OIER F TE B N @7 5 E TOH
BEHETLZHDOLE IR TWDN, BT AW ik
B Z B 2R 2 0] 5 LIEFICAS b VG
DEIpBW, Wi 1-2 RENCEHE OE %NS
R L2 Hif% b mERRICE AT, WEEBIE, M
AR & fRER D MR CimAE L, [EER T
V1 —% OB OBEIZHE O TR OBEEHE O -
BRI LI LI, R ClIdEhm %I E
i L Correct,Not Correct DR Z T F ¥ 7 3
CERIZHERT IO L (M4). wRELEYE
FTAGECR LA O AN EE S, A D
720 16254 L 7p o 7273, 2F H OfEEwRDH» TH
T30 MR LY, fiFR L BT 60 SERED
Tz b0 L7,
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The 10th World Championships
in Athletics, Helsinki

Judgement Movies
18 situations

Men 20km (Aug.6,2005)

by Aomori Institute for Sports Sciences_Aomori, Japan
and
Scientific Research Committee of
tha Japan Associations of Athletics Fedarations

X1 A bV

-

2 XBBEFFR

No.158:
2 cautions
(2 loss of Conatacts)

Correct

B4 CHERRER



F1 2005 FEEFEEENFHS TOEKAEL EOMB I 1T 2 RER L FiHE 44720 OB - %55k
. . SHBEIC BRE-2  BRE4
AR MEEH  GyzsmE MLUTEE  LRYBSEN
BASaZ7 o
BEESE I AS (58) 374 21.6% 3.08[m] 1.38[H]
BASaZ7 o
BEE (68) 214 23.8% 3.24[H 1.10[E]
BARAVAHAL (7H) 554 40.0% 3.27E 1.82[A]
LESKBGK  (BA) 944 15.9% 2,541 1.17@
(E~AH)
ERAEXRS (10A) 774 19.5% 2.91[E 1.23@
EA=ENA=) e (10B) 145% 15.1% 2.49[\] 0.88[H]
BAEF kMBS 0
BAD2=7RIkES (1R) 2494 6.8% 1.43[E] 0.43[H]
E) R BABS RS IERE B LHHEDLHBRI
E2) 2 BABESR IR A5kmD = B
2 AARTFME 20kn A RS (2006 42 1 H 29 H, #hF) FH - f58E 7 ) =v 7 TOT 7 — MR

EH M oDEEHER (REE234)

BREREH 10U E(13%)

5-10&F(748)

1-58(3%) 14kH(04)

BEELNL BRBER(34) £E(134%8)

otk (148 ) MERFR(4%) BEZE(24)

VIREE  BOT0(98) SCGBEGEN(9A) EI50(14) MEE(24)
BAOHE . ALLDLES E560n

Lot PERLGAE) Lot a(18a)  20(18)
SHIEIFT BUD(208)  bABELN(28)  BIEAN(18)

BEEMCOEERR (EIEESR)

GREN  10ELLE(4R) 5-10E(48)  1-5E(08) 1EXE(0S)
BHALAL ERSHa(38) 2E(24) (2% )  EERFR(14)
VIREHE B T0(48)  SKGBEGHHN(48) BSB0 (08 )

BHOHE - ALLOLES E3LON

Corss  PERL0R) L okke(72)  B0(18)

SHISRHT BUD(8R)  bABEN(0B)  BIEH(0E)

8. TUr— MEREERBRETOHERRNE
1t

W L= A& EHE, 2005410 A 30 HIZH
e S A7 4 H K 50km iR K436 KUV 2006 4F 1 H
29 HIZBiMfE S U7 A ARIERFHE 20km i K& D Z 4
ZIET R AT b5 - 8 E T OHES T
BB L, BARFHERTH OWHMES TIXT v — MZ
KO EEITR-oT-. X1LIZT U7 —FORERTH
B3, FFHIE X OREE O 5 SR RE N S

ni-.

F7o, AAREEER(EZE BRSBTS L OHEGEE
ZESFHECIL, EHERF S L ENBRS TOH
TEFMEDHE Z 72 < §7X< 2004 45 1 A2 UL
EESAFEH B EZ VTR ES LB 22, £
7o, 2004 4 12 AT JRWT (H A5 A4 58 1) B 28 flGE
) WHE=Z I L, EEFEAFEHERBRTHNS
NTWLETAEROHEE IO —2 & LTHWT
W5, LinL, ZOHOFBEEE TIEHEREN FE
[ERSH S S L TR LW DIZ R 5 72D Tl 7z
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W& D BRSO EREBE ST R L 722 <
Da—F L ERDEIhoT. £, EEHH
DTHEERBIOEEL 2L B2 N o i
MENBHE S TEZ DERRELEZ 52 b5 ik
HIAELTWND.

[E B AR B OB & BHE T L el H ok
B e L2 b O CEBEOFHOHEEN S /b
DEFTRRY, £, MBEHRERIC Correct 2
Not Correct W& MUEZ L LIZHIELARB LD
Th O EEOFEHSTOHE LIILT L —E L2
WZEnD, ZOERHIH FTTESHELTRE L
O ERLEEREEERAZERRONEICLH o7, D
MNENCRT 5 EEEREE ©F G o ARICA LR
7RI, 2RO BRI AT D 2 & TRAE
LicboLBbnsd. AfTHE LT AEEHT
IOLEFREREZRZETBRELZLDOTH DN,
F 2 1R L7- 2005 4EEEIC 81T B EEEHE SO
F—4 5= OFEER L OESE O, AHES (2005
10 HEB X 1UV2006 41 A) ToO_EBGRET & BB T
ERELS L TWE, G OBEEICHE L
BPEEILTLbERAGRE TR, £, BRE
HIBOHE, Ex OFaTo—EI L oFkE
OHBHNZH L THTOND LD THD. D, =
D& D REEB L OEEROZEIL, FHEOHE
OB DH I 6T, HkFE OO0 fk
L7Z2bDTHHDEN, FI-llwmELT-vT4AEE O
LS RERET L HOTIERWNWTHA .

4. BEhYIc

BHBANCED 5 X 512, B E OHEIXAIR
IC X BB LHWNC RSN TITRbND LD TH D
7o, AT B OGN X OBmER oo
21, BREOESWEHBORED b & TEEOBIHK
STHEN TV EIBHELZBRT2ONKETHA
9. L, REEBRE~OFESREE OB N &
IC K DB O LR OB L S BRI B O
FEM IS T H 720121, ETORSFHE % E
BB S IcRiE L, RIS X DEEHEETR D 2
CIEAREREE B biILS. A THRE LT A&k
DRENEIETH T2 E D DNIRFETE 2o T
M, EMEIR TO— NS0 OER - BEHE L
L7cZ &b, FHEDOHERBIMEIZB W T—EDW)
REnbolztEZEZ2HND.

KO T AEROMRENR D IED E 5 M
WL, boULVITEERFHBISEM L, BEfSnT
WHEZATHD. LirL, EBROBESICBIT5

I VAR B O Rl 2 B AN s T D R A
WX L TAT R AT, R A Z12Be- 7235
BB OBRTFAFEH B ORI COBR L ITLT L
f—CRWHREMEEZ G ATND., TDH, KT
WA Lo BN E BB B OB & BE & Rk
IZhH ETKEORE L TUEHATRELOTHA
. Fiz, AREIOEEIO L L Lo TS TR
KEEDOHEHEHFE S Th o O REE N D72
<, RigLpnBM, LbiinX -7 - arX
7 NOMAIGNIIZ S ED NIRRT, DD,
VAL EERE R B HE 21T D HiiaTon
Ao FT e arBY NOFIEELT LT, BT A
BEOMmREILTER T2 L Bbhs.

51 R CHk

EouhE ., MHEIEW], R B, FI@EE (2005)
TTRAY Uy 7 &8 A3 [l H AR AR R K
20OB A 20km FEAICBIT DX b - =—HED
Lol AOARRE EFiEOE M e BRI, 51
%, 124-127.

HEITHE . (2006) m A e AT e aH T D]
EHT D A=A ATk i, 39 (6),
160-162.

AR N B ARRE Figisod il (2005) [ Biidss )~
v K7 w7 2005 ~ 2006 4Efi. & UNHAR, B,
pp237-262.
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EmmBIC T 2B ERKEE O 2 — XY & KU E(HENE & o B

FAt eV
1) SRS RERP R

1. #

AEEBROBKEEA Z A 2iE, TSI ABRYY, X
J—o— (ZFZ7 RA), HmEk (74 AXY — -
Tay ) RERHY, BIEICEDSE T, BKEX
HAMIZEHEEONDLRY —m— )b~ I 5T
WPk~ B L C& . BHEOMRRE (B,
2.45 m, J. Sotomayor, 1993 ; 7 F, 2.09 m,
S.Kostadinova, 1987) 1%, Bk X - CTHI X
N-boTHD. FEBkORMIL, BiEREICBNY
THIM EEZEDL VWS HNTH D, TS ER L
pofcEBE LT, R (1982) (XEi#RBIEE W
52 L THIROW - $RIEIZ XV Y)Y e L5
L0, BSOIBEHIER S — ST~ DB FVIA T B D 732
<L, BOIcoliona AR 7ngh=:o BBk
Thd LT WN5D.

EEPLIRE <, Bk, B, B, 2V
T T UADAREIZST oD, mEpkix, BhERD
PCITEM B2, % (AN 5 R D)
TR EE2ED. ZoMiERBEDHRICEL T,
BARA & (1978) IXEMEBIEZ A -5 miBkds KL O

U —n— L & ffRBLAE & V723 Bk oo s O HE (s Eh
EE &g L, dhifpBhEEZR ) &, BUIERR
HTHEYBEZEHEFICELZELSTDHZENT
&5, iR EE2ED & WFRONMITEIEE, Zh
> THEOME T2, B2z v 7275 mbk
TIXEE e Ry CBERE MK T Lo 7z &
L TWA. £7- Dapena (1980) IXE#REHAE & i
W E W EEk & 2 VT LRSS, dh
RN A 2 T 727 1 Bk OIS DB R 0D B R oD PN AE
ANKEDN-T-Z &, BURmEICB W THIERONE
DL Z LIRERIC X D HIRELOSREZEN N K E 2o
TEHMELTHD. b0 Enb, thRBIED,
HERONBEIZ L > THELSEE FF 52 EnTEhiE
WEEAMR T LN TEDEEZLNS.

MA fh?
2) B KRR

CrET =R
3) KRG RS

FaIVL (1992) (XAEEBKOESEITIL, B 25|
AL TTELRETRERMEHEZGD Z &R
ThDERRTND LD, K&k s%2#EET
LTI EClcRERERELZHTRBLZ &
FEETHDH. T LT, AWM L CIc
BHI-0IC, BRI T S iER L OF KD
WEABR L TWD LB b5, BT (1986) 13,
R BD A & O 72 75 Tk oo B U HE G B E & AT L,
HBRELE T3 HEE L TECHERONEEZ AV
HEAT L, BROWE & SR O JF it o1 5 %
WHBEAATNBDHZ EEHLNC L. SHICHIR
OWHIZ L » TELE T D4 A 7 TlX, BhERHE
DRAZIMZDH T ENTEDHN, BEY) 1 RF1SRRE
M T DO FEROBMEERE T 52 L
LL 725 b _RTW% . EEmBkoimEpkicBEgd 50
e D, HEERBLE DO BB U e R s B A &
KELOTFTFHICEAT2HEARG LN TE. Ly
L, #i#BhEDIMO K & ST 288 IEA LT,
REEIBWTHLHE VRO TW RN, i,
RO R T D iR OIMMloRE S (2—AH
D) CEMEOBMRICER LIzMEb A b\, 7Y
kDR T o 2 HifBh BT, BiEa—2x o
B0 5 OBENPEEIC KT THEIIRE N EE LD
h, a—2xHY LEIEL ORBRBRIZOWTHREFTT 2%
TRHDHEZEZLND.

I T, AEOBENIE, B ERVGERTOE
KA D 2 — 2D 36 L OBSUIEENEZ A A A D
=7 ZWNTHHT L, EmPkoE Pk 5 2R
7RBhAED 3 — ZEY B L ORSOIHEREMEIZ B 5
WBAEHHZETHD.

2. A&

2.1 VIR
5 5 I HH K = (2005.06. 11) B LU A
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1 HERE OFRE

BE #hE T

HBRE % (m) keg)  HHEE Best s

H.A 1.79 66 2.10 2.13 KiEARERES
Y.A 1.81 70 2.15 2.16 KiEASERS
H.T 1.71 58 2.15 2.18 FiEAER 2
T.W 172 59 2.05 2.05 RiEASERES
T.M 1.81 68 2.00 2.06 HiAREHES

N.D 1.82 67 2.20 227 fO—-R—r—fE
LU 1.93 82 223 230  bAO—R——fE
Y.S 1.81 66 2.10 216  bAa—-Z—r—fE L

EHEEEE) | 1.80 0.07) 67 (7.39) 2.12(0.08) 2.16(0.09)

a— « ZA——[E | (2005.9.19) 2BV, BF
Bk L ENIA it K ORI FiH 8 4

SRS TIT X B 2.4 ~ 6 Hz, YRR 1.2 ~
5.4 Hz, 7 JBAE 4.2 ~6 Hz, BA 33— « Z— 3—J

(B, 1.80 £0.07 m; K8, 67 = 7.39 kg; HC.
N RFEEE,2.16 £0.09 m) EoONTSGE L (%
D). FrIREREE R, HiE & AREThH D — L IREC
R DA X, Hif & AKEThHo 8 — AT O
ZY i, Mg & EnEedhA 7 dhl e L. B5Y) 3
HHID O EY E TCOEMEL, KRB TILDY
H A7 2 (VX2000, SONY #HH) %, &4 a— « X—
SR—[d EClE AN AE—RVIR A 25 24 (HSV-
500C3, NAC #H8d) ZHWiig L7z, migifiss b,
REGBMBETNICF ¥ U T L— g VR — L 2 R i
WOFHALSICIERENEICS. CCIRE L2, 2B, &
A 3— « Z—3—[E Lo VIR BifgiL, HARRER
ZEEDOIFEEBC L > TIHRESNZHLDTHS.

2.2 T—XHLE

R L7 VIR Wi 6, ©F TEMEIT S AT L
(Fream-DIAS I ver. 3, DKH#:#) % fuWCHIKSy
BT 25 s Y0 2 ARRiHEH 10 = < R O BB EfE
#%10a2~ET, la~vEwBT oy ALz $£iz,
5G] 3 BRTHEHIF O XFF R R T VX A X &AT
ole, BAATIZONTELNZa Y har—/LK
A > N DFEFEME D DLT % W CTH IR D 3
WIFEEEEZREH L2, 3 ba—LR A bD
3 W FEIEAEAE & FHAEAE & O, SR K
S TIE X FEFE230.086 m, Y FEFEAN 0. 045 m, 7 JEHE
250.036 m, A =2— « RA— N —fE LTI X BN
0.012 m, Y FERE73 0. 014 m, Z FEAE73 0.016 m Td -
7=.

FARSHT B O FEFEAE X, Wells and Winter (1980)
D 53 % FA TOYT A 8\ o 0 SR 1T S 30 2 % T E
L, 4 ® Butterworth low—pass digital filter
ZRWTHEE Uz, FEEIZH 7288 e 50,

FTCIE X FERE 5 ~ 7.5 Hz, YJ¥AE 5~ 7.5 Hz, 7 &
E5~17.5 Hzdbot=. Fiz, LS (1996) DL
RERSIEVERR S E O C, 28 B X O ERAEHOH
DR A L L7z

ARFIETIE, B 2 Axah (L2), BO) 1 A% (L1),
B (T) o8z (on) 8 X OEEHIFE (off) % JLHE
W T ODRBEIZHT T TOr&EiT-o7-.

2.4 BHHIEHE & EH A
HARGHTEB L OELOEEE S &2, LTI
RTHEAERE L, T RO E /A (N - 1% EA)
ERHT D720, | a~vEICHRELAKEEHE SRS
fv X EYRDOER) & X #h, i & KFET
o X WHNCEART S8 E Y fhe L, ot D
ST RBIER A ER LT,
OEFEIEEHRE R H) @ BEUR BRI IC 3500 5 &
(REOE. K2
@&E.L EFAE W) : U EREZ S EOS B L
2EET, UTFToXno®EHLE
H, =Vy2 / 2¢g (g = 9.8 m/s?)

Z 2T,V IS R B O SR B D TH D
2
@ KELE () : BLOREBESOT, H &
H, OF. 22
@7V 7T 2xE M) c R—DESEH, LDE
@BIE R « KO FEE R e ORI E
@O T (0) @ H 0 3R RN & & A
oGy & Y Wl e D73
DA NTA R (L) : FHEMOZEE S F DK
i
@UI=PAE : HHBENLROBIE OB Y O
BEZET, UToRick-THHE L.
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F2 BHESICBET ST A—F—

s Y iE el Hmax H1 HI'G & H2 H3

BERE S (m) (m) (m) (%) (m) (m)

H.A 2.10 2.19 1.25 70.05 0.93 0.09

Y.A 2.15 2.20 1.26 69.86 0.94 0.05

H.T 2.15 2.24 1.19 69.71 1.05 0.09

T.W 2.05 2.07 1.19 69.38 0.88 0.02

T.M 2.00 2.09 1.22 67.14 0.88 0.09

N.D 2.20 2.35 1.23 67.77 1.1 0.15

LU 2.23 2.33 1.35 69.77 0.99 0.10

Y.S 2.10 2.24 1.26 69.56 0.98 0.14

FHEEERZ) | 212 (0.08) 221 (0.10) 124 (0.05) 69.15(1.08) 0.97 (0.08)  0.09 (0.04)

g =L, / (0, —0) (=21 HRPEEICERT DL, WTHOEREITBN TS
ZIT,  EBUIRTOSEAETRLTWD (= 00 B2 BRI LSRRI NS K e D, AR E
IRF I G ) HANSho T, B 2 ARTodhFBERT, BAR B

O X £ : FHOEHE X OB 2T, FE
M, KEHE L OMKERS Z S AR, EOTE
OVBR & RPN R BIE, SCRFINI SR L B & & B
i, AREpiTiE B & mREET O R L AR SRy
L7

OB - BELKEEHEESRY Muvicxt L TEl (V
7)) DA EA. EITPE, AI3AMEL T
Wb ZEERT

MM « EOKEEENZ huicxt LTy X
7)) O AHTEE A, EIX%ME, AIXRMEL T
WHZ EERLTWD. 7ok, LB X OSEINT,
WTHDOHRZ BN T HEEHIRFIZ IR L T o 2 &
M5, HEHEFEOHR LT,

QEBLOEOORRY 4« BHOAKEEESRT fLE
mEB L OB S E Y e D74
B

3. BWRELUER

3.1 BhEKED 32— A & BERE & ORI
BI1 B LK 210%, #BE O R & LK HE
DOEALE, FIFHKBRIIBITHMRPEREZRLEED
DTHD. ELKEEEIZECBWTESINS
0, EmPEOE Pk B AEKRIZ W TR B
AL, BiEOa— 202X > CTHEFHE DK
XILEEEZTHLLEEZILND. ZOL X EME
BB E, AR BIMUZ, V.S 13Nl % @i
LCWiz (K1), —J7, 2 RO L8803, 1A,
V.S EBITEHEL D /hSNnb D TH 72 (5 3).
ZOZEMND, NI 25RO E & Bk
HIRR O K & SRR RN EE X NS, KB

#FE (N.D) BLUOAENET (1.U) PfLoEFIC
RTRKREDSTZZEND, BEODa—AEDYIC
i, BEY) 2 SRR BN 20m LLE &K E VR
# (N.D, L.U) &, UmLL Fo/hSWHERE (20
OWERE) ODREL 2D/ ITHENTESH L
FEz bbb, EEOFMELEZ DHT-OIIE, R
IZBWTCHM &2 51 &Rk J7 0 i % Bk 5
0, RN ETH DI EBIAERE OMERFEE L < 72
HEZEZOND. 2HBFEEOHBFEDORKEZVND
I, B 1 AR S BN T T O LK E O
WOHEA /N E K, MR O/ S 22 H T IEH0E A K &
Mol Z Lk, #id v OB TR S
BT AHEEEDORE SICHBELBLITTEEX
bihvs.

3.2 BiED a—2HY LY 1 BENCE T D 5O
PNAE & D BEFR

HERBELEE NN T —~ AL DERIZOWT,
Hay (1985) (XBsUIHEHIIE O B (R E L DMET AUIEAK
WIMEENRT =< U AREWEREL TS, 20
ZEND, EEBHIBWTEKES ZH 3 7- D120,
RO E CICEOLZ RS LTBLMERH D &
Ez2oN5. #iEhEE AV 535 Bk B e
MIZRBWT, BELE NP2 EE LTHRONEZ
FAWs & A7 L, FRONEE ZE O il o
FHrRAWLEATRND 5L EWEINTWD (FIL,
1986). £ 7=, HIRONMIL, it L2 ED Z Lick -
TRAET DO TD2DICHE LD, Zh
LD LD, HEKONBIL, FERELEZKLS T 5,
B ERARIC BT 20T 5 LW ) 2 DD&E
NhHEEZOLND.
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(m)

B 1 B8 3 HBHiH SESYNZ BT B 2 b

(m/s)

8.20
8.00
180
7.60
T40
120
7.00
0.80
0.60

L20n L2off

Lioff Ton

2 ) 2 R DN I 1 D B KT EE

ST E ICBITHONEADOENLEZ R LT
DTHD. BEY) 1 RETEEMEE I, B 2 SRio
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WNE L, 2RO RPN S VR (H. A,
VARLT,T.W I EHONENRKE < 2o T,
T, XEHORNEN/NES (RE) T, BELo
WEIZ/hE (KR&E) <bpE0n)H XHi, ELON

EIZ T 2 R O RO BT R E Do 7z
Wi, BE5O) 1 ARATEEEECIE, 2 SRR R
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5G] 2 AR
H RPN S WA 1L, 1 ARATEE R & b
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3 ) 2 AT KOV BENT T D R ()
|HA YA HT TW TM ND ujxm|$w R 72

R 757 621 7.05 555
2T

158 | 448 4.02 4.83 3.88

898 13.93 13.20 7.06| 8.69 317
10.65 839 927 721 13.66 22.15 22.76 821(12.79 628
429 571

3.64 590| 459 0.83
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DEMEThH-TEZE2xbND. iz, BEBLUED
O IE, BY) 2 HEio s RN K& Vg <
INEL, 2 BETO RN S WHEBRE TR E
WEWSHmNALNTZ LD, BiEa—X|Z
FoTEBIMEOORY ZFEL WL EEZD
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@ 2SO BLEENRKE VLD, FBLOY
JEOORY BN/WNE otz —F, BEBLOEO U
DIRKEDoT2bDlE, BLORNBENRKE -,

ko zZ &, EEmpkoismpkiciit 52 5m
7B — A HY B L OBEEIHEfHEEICBI L C, B
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U— W — 2RI H U723 B E L (LAVEG) & Wy,
KBRS OB AR 2 JIE L. st R AL T
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200545 H 3 H 521 [ EERRE b (F
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GP)

2) BAEESLREE

20054-6 H2~5H %89 [ H AR i
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200649 H 19 H &A= —RA— —[ |
2005 3 ==,~< (SUPER)

3. T—AIZDW\T

3.1 Br#empkise T oo Bl A i B i

B4 1~ 21% 2005 §#f EES, HARBFHEICRTS
BrHEEmRFOEREHHRELERLIZLOTH
4. E£7m, F1~2132005 FHMEE, HARFHE
TR GRE DR DR s X OV o HBLHLA
ERLTEbDOThHS.

TR T LR E BERE 23T 5. 83m @ HARRD
FRAERINL U=, 2 ORFO B AEEEE L 5. 80m OFTH A
FLERIE (9. 46m/s, /MBS, 2005) (ZHAET 0. 20m/
s/Ih&EhoTz. RIBIOR2ITRLEL DI, 2005
FITBT DR ETF OB ERE O EEIL 9. 20 m
/sHIETHDHZ ENE (FH9.21 £0.07Tm/s @
9.6 *+ 0.4m), 2004 4F|Z Hb~ (), 9. 31 & 0. 08m/s,
n=24, /plUG, 2005) /NS VMEM TH 7. £z,
e e R 0 B AN 2004 AEIC R v 7 A LD

K1 W EERS FEEPE AR FOIEICI T 2 REdE R J U O HBIHR

e =X 5.15 5.25 5.25 5.25 5.35 5.65
= @ ) @ @3 W

565 575 575 575 583 583 590 590 5.90
(2) (1 (2) (3) (1 2) (1 (2) (3)

s m/s _ N _ _ _ 9.15 9.18 9.25 9.38 9.27 9.19 9.20 9.24 9.16 9.28
= (m) (9.0) (9.8) (9.8) (9.2) (10.1) (9.7) (9.2) (9.5 (9.8) (9.8)
2 m/s _ 9.27 _ _ 9.20 _ _ _ _ _ _ _ _ _ _
= (m) (10.2) 9.7)

4k s 902 895 895 _ _ _ _ _ _ _ _ _ _ _

(m) (9.5) (8.6) (9.4)

) BT BB R A, T B B
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AARFED TPk LA AEIRFOIEICR T 2 kmEER & O O HBH A

S 510 520 520

BE Gl @ @ @ ) @ 0

520 530 530 540

540 540 550 550 550 555 555 555

(2) (3) (1) () (3) (1 () (3)

m/s
(m)

917 919 917 920
(9.2) (84) (9.6) (9.4)

9.04 919 9.31 _ _ _
(10.5) (9.8) (9.6)

m/s 936 940 940 936

9.12
(12.4) (11.0) (10.9)

948 9.46 _ _ _ _ _ _

A
P m) (107) (11.0) (11.0) (10.9)
HA m/s _ 8.83 8.79 8.90 _ _ 8.97 8.97 8.90 _ _ _ _ _ _
(m) (9.8) (9.9) (9.1) (9.4) (8.8) (10.2)
e MS . 911 918 913
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T BRIE LB I ra B, R EAs T BLH A
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6 A |
)
E 5 / |
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S
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0
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AR TFHEIZ T 2 2% T OB A H X IEF I
K& <, 2004 A1 SUPER fg Bl L~ v 7 &
T (6.04 3rd x, 9.32m/s) CHFR—IEERT O E
B (9.55 = 0.18m/s, WiHLFCEk 5. 75-8. 85m,
A (1994)) L LZHETHIZIER%ETHY,
BWERRNTEAELTVWDLEEZLND. LML
b, v 7 BEPEOMOBETI Al S LS
HEA I MIEFRICRWEA N D Y, ORI
EHEZERTSE TV, ZhbDZ Enb, HE
T, BSUIERBIEOUGEIZ LV figkom L HiRs

Shb.

3.2 I T-WEEBkIER T o Bh A R R

B4 3 ~ 4132005 H A% FHE, SUPER fi2 iz ds ()
L riEmpkRFOMEREHREZ R LIZbDOTH
5. Fi72, #£3~41%2005 HAEFHE, SUPER P
AT R G D AR D B s L ONE oo HH B L
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2005 H AR FAHEZR 4. 10 m TEMB L7 EBEEFD
BhAE 1L 7.92 ~ 8.06 m/s O#EIPHTH-72. 2004
fFIZ 4.30 m O A ARG A BT L 7o RO B A B 1
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' ; g
3 g # 5203rd09.36m/s @ 10.9m i
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R m) (104) (9.4) (74) (7.8) (6.9)
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T (m) (7.8) (74) (8.0) (83) (7.4) (84) (8.0) (7.5) (7.3) (7.0)

1) BRI LB s, TR B
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FEIZBARD Ny 7 RFThDHITHE, TEIRT, £,
SUPER [#2 BT ¥ L 7-ifpsh e & it L CTHIFRNIC
INEWVWHLDOTH-7-. LavL, BREERSICIIRE 2
A LN Enn, B 2 B T MIC A
B D HEICEN TS Z ENHEREIND. 51,
R TIERE D Om EERED 1 oL LTI,
B om FIc X, K& Gz (iX7 mraetk
WhdEEZOLND.

SUPER [ EICHIG LizA o N USRT (r o7,
TR ERE) D 4.50 mBF (B TH - 72703,
HIRIZ4.50 m O N—F T LEH) oBhE#EETS. 37
m/s THolz. AU NN URFEIL, FERFELFE
FEIE O E THIE L TV 22y, HARRERE 20 e b
LRk E LT e, BEEEOBLS D B2
A, REPSRRIREEY), e EOBEOUGERIZ X
D, BIEOBLAETHARGE A K 82 2Bk A
BEThorlEXOLND.
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#4  SUPER [ & FHe@Epk AT ANERTF OB EICHEIT A mEE R L O o HEHS
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7IFIET - -~ @s) — 0~~~ T a9 @n -
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+ 0. 15m/s & AARERFEZRE L EES TV, EiR
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9 Ry 7 A
8 i
7 i
6 i
2 5 _ 8\ ) 1
g .~'$. ﬁ%%& 3
N/ u
M 4 g f M= N
) § /7 —4513)xJ 4101st08.13m/s @8.5m
3| ¢ H — 27—y 4103rd08.03m/is @7.3m
i
2 § g hEg o AU/NIT 4503rdx8.37 m/s @8.2m
] . $84% 4.001sto7.70m/s @6.2m
1 —— th¥ 4.001st08.48m/s @ 6.6 m |
0
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RNy 7 A6 OERE  (m)

X4 2005SUPER [ 12 38 1F 5 f-#5 i Bkige T oo Bly A2 o B g

#5 RAABERFHESFERBATRTOSREOEICK T DiRmEER LU O H SR

BT %5 1st 2nd 3rd 4th 5th 6th
. m 7.27 (+0.6) 7.48(-0.8)  7.64 (+1.0) F F 7.78 (+0.8)
kil m/s (m) 10.16 (6.8) 10.25 (6.8) 10.34 (64) 10.18 (7.7) 10.32 (6.6) 10.44 (5.4)
- m 7.61(-0.6) 5.93 (+0.6) F 7.56 (+0.6)  7.49 (-0.8) F
" m/s (m)  9.94 (52) 9.82(59) 976 (7.1) 996 (54) 976 (58)  10.05 (5.5)
o m 719 (-1.1) 743 (+21) 7.49(-05)  7.44(0.0)  7.61(+0.1) F
g m/s (m)  9.88 (7.0) 10.34 (64) 10.18 (6.5) 10.02 (5.8) 10.24 (6.1) 10.04 (6.2)
- m 7.35(+1.4)  7.56 (0.0) F F 6.14 (+1.2)  7.55 (+0.5)
= m/is (m) 9.87 (5.8) 9.81(6.6) 9.83(8.3) 989 (57) 979 (74)  9.80 (7.1)
iy m 7.32(+1.0) 7.41(+1.0) 7.56(+0.4) 7.41(-0.3) 7.39(-0.6) F
m/s (m) 10.32 (6.6) 10.27 (7.2) 10.31 (64) 10.27 (6.9) 10.17 (7.6) 10.28 (7.5)
- m F F 7.46 (+0.1)  7.39(0.0) F 7.55 (+0.5)
m/s (m) 1025 (7.2) 10.17 (7.6) 10.11 (12.4) 10.17 (8.7) 10.09 (8.0) 10.18 (8.5)
_ m 7.54 (+0.9) 747 (-1.3) 7.32(-05) 7.35(-0.3) 7.52(-0.4)  7.46 (+1.4)
m/s (m)  10.38 (6.9) 10.30 (54) 10.15(7.9) 10.15(7.5) 10.32 (6.0) 10.46 (7.2)
o m 7.44 (+2.0) 7.45(+2.3) 7.51(+0.3) 7.15(-1.1) F F
Y m/s (m) 1013 (6.2) 1023 (52) 10.12(59) 9.93(6.1) 10.10 (6.3) 10.29 (7.1)
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756 SUPER [ |5 7 EEBANER T OARE OBEIZB T D miEHE R L O O H BN

B’F %33 1st 2nd 3rd 4th 5th 6th
- m 8.06 (+0.7) F F B B F
TAT YT s (m) 10.87 (8.1) 1075 (7.9) 10.51 (7.7) 10.69 (8.6)
i m 7.37 (+1.2) 7.43 (+0.4) 7.44 (+1.0) 7.29 (+1.4) 7.21 (+0.2) 7.61 (+0.4)
e m/s (m) 10.07 (7.8) 10.12 (7.6) 10.09 (6.9) 9.95(6.4) 9.97 (6.9) 10.04 (6.6)
- m 7.26 (-0.4) 7.43 (+0.8) 7.40 (0.0) F 7.42 (+1.1) 7.50 (+1.2)
‘ mis (m) 9.93 (6.3) 10.13 (6.1) 10.17 (6.5) 10.09 (6.1) 10.21 (5.9) 10.20 (6.9)
- m 7.33 (-0.3) 7.35 (+1.4) F 747 (+1.8) 7.37 (+1.0) 6.32(+1.1)
m/s (m) 9.86 (6.2) 10.04 (6.8) 9.92 (6.3) 9.98 (56) 9.76 (6.5) 9.98 (6.0)
P m 7.36 (+0.5) F F 7.30(+0.5) 7.41 (+0.9) 7.33 (-0.5)
mis (m) 10.12 (6.92 10.15 (6.8) 10.04 (5.6) 10.18 (6.8) 10.08 (6.1) 10.16 (7.2)
s m 7.28 (+0.1) F 6.16(-0.5) 6.06(-0.3) 7.39 (+0.4) 7.22 (-0.8)
o m/s (m) 9.86 (6.2) 9.99 (8.0) 9.87 (6.6) 9.75(7.1) 9.82(7.2) 9.76 (7.3)
TE) TIBIE FEE D BREE oo, | B2 I o ok 1 30 & OV oI PR 1 1 B P
11 — EEIRR
10
9
8
7 s 3
— 07 I
© 6 .
£ .
5 DDEH i
= <
B, — FH A 7.65(+16) 1034 ms @7.2m |
3 — 31| 6th 7.88(+2.8) 10.5m/s @ 7.6 m |
2 o 7 3rd 7.42(+1.5)10.06 mis @57m
1 + &hHE 3rd 7.67(+3.0) 10.61 m/s @ 5.6 m .
0

55 50 45 40 35 30 25 20 15 10 5

E’é@ﬂ‘ﬁﬁ\%@&ﬁ%ﬁ (m)
XI5 2005 fikH LA T 5 B EbE Bk T o Bh A 3 phi

KIBRFHIZ BT 2 FHRFOLRABFOIERL MM Fosk 2 PEEE L 72 KF1X 10. 61m/s,
LTS, KR LEZL oL, <& Ml 0.10m/s TH-o7=. SHHETIE
ORENT L, BRI 1T 2 @A K X WD END, ERNEENLIZMAEZIT>TND
Moz, ZOZ b, WMEFEELICHEREDE LWz Db, F£, KITRLELHIL, RAMRAET
0 B EHE B RL R A R D —HERIC AR D & L DFREE & He R TEERKARIC
Exbhb. INEpo T IO EnD,
10 FMEHERICBIT 2 mHEFORREDOE SEPET 57-0I121F, BEKRRE CHEAEMNS
LEHﬂﬁ%mLTb\é. o HEFITAARERFOHT , TORELHERFL, @m0
RbWEEREOE—J7HNRKREho7. b IV B X OUIEEOBENREO—2IZR b B 2
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A

11
10
9
P
8
7
% 6 \ N g
= s | W |
yiid 4 .
B, /s — %% 6th 7.78(+0.8) 10.44 m/s @ 5.9 m
3 g — 7)1l 1st7.54(+0.9) 10.38 m/s @ 6.9 m |
£y
2 §§ o E# 3rd7.51(+0.3)10.12mis @59 m
1 {g + BNl 5th7.61(+0.1)10.24m/s @61 m -
8
0 ‘ i
55 50 45 40 35 30 25 20 15 10 5 0
BEEIAR 05 O HEEE  (m)
6 2005 HABEFHEICI T D P 1 mEBEE T 0 By b fhif
11 IR
10
9
8
7
ﬁ 6
M 5 ‘I‘
) 5 =—T4)yTR 8.06(+0.7)10.87 m/s @ 8.1 m
T 4 i
3 ﬁ F8 7.50(+1.2) 10.20 m/s @ 6.9 m
15 ]
) i - Il 7.61(+0.4) 10.04 m/s @ 6.6 m
8 1
. % . $8K 7.39(+0.4)9.82 mis @ 7.2m |

55 50 45 40 35 30 25 20 15 10 5 0
BSEIAR DS OEEE (M)
[X] 7 2005SUPER [ig b2 31T 2 55+ A= hE BkEe T oo Bl 2253 i

CHRTREL 2V EDOD, THEAL L X —IAT
IX3E44) 10,13 = 0. 03m/s, Tm77 Z2 BEEE L 7~ BRI X
10. 16m/s TdH-7=. —J7, SUPER [ b ClIBhEHE

o BT Az ENTES (9.84 £ 0.09m/s),

LD,

[ 11} SUPER [ B L OVTFHEAL ¥ — A28
T OMARRFONR MR OB EERE 2~ LT
W5, EARTIE, BiEdEO Y — 7 Eidftho®T
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556 50 45 40 35 30 25 20 15 10 5 0
BSOS O (m)
¥ 8 2005 fitk HFELAIZ IS 5 i) 11338 F- 0> B A=K B ih
11 BB
10
9
8
7
g 6
=4 — RANRFK 7.78 z
3 i
2 i
1 i
0
55 50 45 40 35 30 25 20 15 10 5 0
SO DD DO (m)
9 2005 HABEFHEZIS T 5 FFEF BT OB A4 ik
FUEkD Tm39 IZIEE o7z, SUPERfR R & THEA 2 — fym RIHIfF L7z,

INA DR NRELNTI T DB EEE OB & b
5 &, BhEBME OIBEEEN D RKRE 22N o 3.4 FA-AENEBKIER T 00 B A B R
72, WELTEWRELZIHS -DI2Y, 5% DERE 12 ~ 14 1% 2005 KB GP, H A% F#£, SUPER
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7
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0 — R MR 7.67 |
1 i
0
55 50 45 40 35 30 25 20 15 10 5 0
BN S O HEEE (m)
X1 0 2005 fifk FHRELAIZISIT 5 i IR T 00 Bl A5 B ik
11 WO
10 1
9
8
7
E 6
— &K SUPER 5th 7.39m
3 #K H 5th 7.77m |
2 i
1 i
0

55 50 45 40 35 30 25 20 15 10 5 0

BEEIAR > OEEE (m)
1 1 2005SUPER [ F3 X ONTHEAL o Z— A28 D AR T OB & dhig

b B30T 5 & AERBGER T OB ERE 2R L L, BRI g OB) R IS A ARF O T
=bDOTHD. £, £T7~91%2005 KK GP, H REVHM AR 547 (i, 9.42 = 0. 07m/s, 9. 30
AR THE, SUPER [ L ANEFOEREOREHEER  ~9.55m/s, n=24 ; fEf], 9.30 = 0.07m/s, 9.18 ~
FOZOHBMEE R LD THD. 9.44m/s, n=16). 2004 FE DL & g+ 25 & (M
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K7 EEKR GP & ERBEAEEF OSSR OBEICK T 5

e R dS K OVE O Y BLHLR

BT %53 1st 2nd 3rd 4th 5th 6th
- m 6.34 (+0.2) 5.99 (+3.0) 6.61 (+2.4) 6.39 (+0.3) 6.82(+2.3) 6.60 (+0.8)
& mis (m) 9.18 (6.9) 9.31(6.0) 9.30 (5.7) 9.20 (6.5) 9.29 (5.3) 9.30 (6.3)
R 6.55 (+1.2) 6.59 (+1.5) 5.14 (+2.8) F 6.53 (+1.9) F
YOI mis (m) 914 (4.5) 934 (55) 939 (54) 919 (45) 913 (4.4) 9.1 (5.1)
B (CHN) m 6.39 (-3.7) 6.55 (+0.7) F 6.50 (-1.9) F F
m/s (m) 8.84 (5.6) 9.12(4.8) 9.26 (5.1) 8.99 (4.6) 9.35(5.5) 8.99 (5.4)
- m 6.22 (+2.2) F 6.51 (+4.4) F F F
mis (m) 9.36 (5.8) 9.41(6.2) 9.55(5.7) 9.46 (6.8) 9.46 (6.8) 9.38 (7.1)
TE)  EIT BB BREERCER, B e R IS X ORI L H B AR
#£8 HARTHEALTERBAERTORREOMEICK T 2 kEHEER L% o HB S
BP Ea¥53 1st 2nd 3rd 4th 5th 6th
- m 6.24 (+1.4) 5.02(-0.6) 6.60 (+0.5) 6.39 (+0.8) 6.69 (+1.1) 6.61 (+0.8)
mis (m) 9.38 (5.8) 9.47 (56) 9.44(57) 9.39(54) 953 (50) 9.54 (6.0
- m 6.30 (+1.8) 6.40 (-1.2) 6.57 (+1.1) 6.61(+1.0) 6.43(0.0) 6.69 (-0.1)
& m/s (m) 9.44 (650 9.26 (5.3) 9.41(5.0) 9.30 (5.1) 9.30 (6.2) 9.32 (5.7)
- m 6.30 (-2.4) 617 (-1.7) F F 6.18 (+1.9) 6.34 (+0.7)
e m/s (m) 9.06 (3.1) 9.01(3.9) 897 (43) 9.10(3.2) 892(3.6) 891 (4.2)
Bm m B F 6.11 (+0.4) F B 6.22 (+2.0)
m/s (m) 9.16 (3.0) 9.21 (4.7) 9.17 (4.1) 9.30 (4.1)
- m 5.93 (-1.6) B 6.10 (+3.1) 5.95 (-1.5) F F
" mis (m) 8.96 (4.3) 9.08 (6.6) 8.96 (5.8) 9.16 (5.2) 9.05 (4.4)
o m 6.04 (+4.9) F 5.73 (-1.7) 5.98 (+3.3) F 5.76 (+1.7)
mis (m) 9.07 (52) 882(3.9) 871(53) 9.03(52) 877(54) 8.88(5.0)
g m 6.03 (+1.6) 6.02 (+0.5) 5.81(-0.5) F F F
& m/s (m) 9.05 (6.0) 9.21 (4.3) 8.94(5.0) 8.86(7.7) 9.16(9.7) 8.86 (9.7)
Lk m F F 5.97 (-0.6) 5.66 (+0.9) 5.95 (+2.1) F
m/s (m) 8.96 (6.6) 8.80 (4.9) 8.88(5.6) 8.84(5.8) 8.87 (6.3) 8.80 (5.6)
) BEIT BB BRERRCSE, T BN S K ORI I H B

H, 9.20 ~9.50m/s ; €, 9.02 ~9.28m/s, /I
5, 2005), WiEFE HIT 2005 FEDHTRKREL, &
ELTEWIEREZESL TVl EE2Rm LT
4. F£72, 2005 FE Dk %ﬁﬁﬁﬂm%mwﬁk
T 5 L, MiEF L HICK 1 miT SEEIHRIC
{Tpo TV AR BT,

2004 HE O E T BT, [ EE T IR Y AT o
BEARKRENWZ EZEMIN TV D, 2005 B &
O 2004 42 0 Bly 72 30 FE i A7 & i3 25 &, 2005 4F
O J7 HBEEEIFTZ 38 1T D I X/ S VB A D
Wiz, e HB SN iE< s T
HZEBLIOBHENNELL 2oTETWVNDL I &
I, R OBSOIER MRS SCE O Iz m o
TWAHZ xR TEEZE2bNS. LL, thEFo

PR OFRRE & i 5 &, IR R 2005 Ik
WTHREWVHAR S D Z &b, S5RHEED
LEN/MLETHDL EZZLND.
VERERF D 2004 OB, BIEMKERICE
W E ZBINT 5 2 & DR TH - 72238, 2005
FEIXBERBEZIZ L, DB RIEN S BES
IToTCW=. FeElE 2t 5 &, BhErERE S
@t%@@ﬁ%&#i%%ﬂﬁ#ot (G SE ST
100m IZBWTHOFEHEZEH L TNDLZ b,
ERANVHMELTWAZEREZS. SEITEWE
BENZIENT 200, HWOBEEEICHISTE D
FEOBENRED—D L EZ HILD.

3.5 B =BT o Bh A iR
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729 SUPER [ EZc 1 EIEBEAE R T ORRE OBEICI T D i mid 3 L OV o H LR
B’TF %53 1st 2nd 3rd 4th 5th 6th
W m F 6.65 F 6.52 F 6.62
m/s (m) 9.30 (5.5) 9.40(5.6) 9.49(5.2) 9.35(5.3) 9.36 (6.3) 9.40 (6.2)
JyFEL R m 5.75 5.98 6.06 6.38 6.34 6.08
7 m/s (m) 9.05 (6.6) 8.98 (5.7) 9.01(5.8) 9.16 (6.1) 9.11(6.2) 9.06 (5.1)
.. m 6.15 F 6.37 6.30 6.14
AF MBS s (m) 932 (61)  9.36 (5.0) 9.24 (5.7) 9.31 (53) 9.40 (4.8)
et m 6.28 6.23 6.30 5.74 -
m/s (m) 9.11 (56.6) 9.11(3.7) 9.12 (5.0) 8.86 (6.6) 9.06 (4.7)
B, m F F F F 5.86 6.15
m/s (m) 8.79 (6.3) 8.93(5.5) 8.72(5.8) 8.85(57) 8.72(6.3) 8.80 (5.7)
L1 m 6.13 6.08 6.12 5.99 6.00 6.12
m/s (m) 8.96 (4.8) 9.03 (5.2+) 8.99 (5.0) 9.04 (5.9) 892 (5.7) 897 (6.1)
g m 5.67 F F 6.10 F 6.12
o m/s (m) 8.97 (5.7) 898 (7.3) 8.99 (6.7) 899 (4.9) 9.10 (5.9) 9.05 (5.2)
T I LR DRI ar, T e o & Ol P T M B H .
10 O
9 "
8
7
TS g —
6
)
E 5
M e
% 4 ——{E[@ 5th 6.82(+2.2) 9.29m/s @ 5.3m
3 — 7y Fia— 6th6.59 (+1.5)9.34m/s @ 5.5m |
2 B8 (CHN) 2th 6.55 (+0.7) 9.12m/s @ 4.8m
. s 6th 6.51 (+4.4) 9.55m/s @ 5.7m
1 |
0
50 45 40 35 30 25 20 15 10 5 0
BSEIAR 2> D EEEE (M)
K12 2005 K GP 21T 5 L1 AENR ST 0 Bl a5 i

[ 15 ~ 16 |% 2005 ik HFL&, HARRFHEICHIT
L8 =BkBRFONEREMBEL R LD TH
L. Fio, RI0ITAARBRTFHEAES 84 O2RE
DixEHEEL L OZOHBIMEAZ R LD TH
5.

BEHEEDOE -7 EIZONTHDE, FEHT
10m/s Z X T=DIXANEFOHLTH -T2 (10.13

+ 0.24m/s). EMWEBEE FERIZ, BiEHREORKE X
= BBk O BRI E S I AT R R EFE T DH. K
VIHWBIETIX, Ay 7, 2T v/, VxS0
i3 2 3EIOBEATT S Z ENEEL < 72528, BEER
FLERI] EOT-DITIT L E L CRE R B a2 HH
LERRNOEENREL 2D THA D (HFEY,
10.39m/s, B{LH, 1994). F7z, B EELE T
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A

10
9
8
7
6
Y
E 5
i .
w 4 Hp — @ 5th6.69(+1.1) 9.53m/s @ 5.0m 1
3 — fEM 6th 6.69 (-0.1) 9.32m/s @ 5.7m i
2 o {£#E 6th6.34 (+0.7) 8.91m/s @ 4.2m |
. BMHE 6th6.22 (+2.0) 9.30m/s @ 4.1m
1 i
0 3
45 40 35 30 25 20 15 10 5 0
EEEIAR 5 O BEEE (m)
B4 13 2005 HABERFHMHEIZIT 5 &1 EmRpkse T oo B Az dhif
10 BB
9
8
7
~~ 6 i
£ s At |
- # AF LR
w4 H : 1
i — it 2nd 6.65(+0.5) 9.40m/s @ 5.6m
3 § g — JyFEUR 4th 6.38 (+1.1) 9.16m/s @ 6.1m |
2 § AFI)LA/N 3rd 6.37 (+0.5) 9.24m/s @ 5.7m
1 : . PR 3rd 6.30 (+0.8) 9.12m/s @ 5.0m |
P e
0
45 40 35 30 25 20 15 10 5 0
BEEIAR 26 O BEEE  (m)
X 14 2005 A— 3= L2815 o 7-ERBGE T 0 Bh A3 thi

W2 L, BhAEEE Y — 2 o LA S L 0 Bk 10. 08m/s LAKFHToH - 7203, 35kH B 1213 10. 16m/s,
(ZITD & WD B A b T, 5, 6B IXT 7 — A TholRZEEh 10.30,
FILEFIIHARRTFHEICB T EHREO E—7 10.36m/s & K& polz. ZoOBEREDO Y — 7 fH
1%, 2004 FFEDZHREDOE DLV L RE DT

%, 1, 2 3B ZF MO WED =D FNF 9. 74,
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#£10 HARFHES T -EBAERTFOSREOMEICE T 2&EHER X O O H BN
PR %33 1st 2nd 3rd 4th 5th 6th
Al m 15.87 (-2.4) F 16.92 (+0.4) _ F F

m/s (m)  9.74 (2.3) 10.08 (3.4) 10.16 (5.0) 10.30 (4.2) 10.36 (4.2)
Sk m 16.27 (+1.5) F F F _
- m/s (m) 9.64 (4.2) 9.86(3.4) 9.84 (3.1) 9.92 (4.6)
o m 13.45 (+1.0) 15.49 (-0.8) 16.08 (+2.2) 16.23 (+1.5) F 16.00 (+3.1)
m/s (m)  9.65(4.5) 9.48 (5.00 9.76 (4.1) 9.80(3.4) 9.81(4.0) 9.80(5.2)
] m 15.95 (+1.6) 15.77 (+1.9) 15.80 (+1.3) _ 15.67 (+1.0) F
& m/s (m)  10.04 (4.9) 10.02 (3.7) 9.80 (4.1) 9.85 (4.1)  9.98 (4.0)
i m 15.93 (+1.5) F 15.38 (-0.2) 15.32(-2.6) _ 15.25 (-0.8)
m/s (m)  9.54 (4.5) 9.65(4.9) 9.46(3.3) 9.06 (3.1) 9.37 (4.2)
B m 15.89 (+1.9) F F F F 15.16 (+0.6)
m/s (m) 9.84 (6.0) 9.79 (6.6) 9.83 (5.3) 9.66 (4.2) 9.49(9.3) 9.70 (4.9)
ik m 15.84 (+2.6) 15.88 (+0.9) F _ 15.08 (-0.2) 15.60 (+0.9)
m/s (m)  9.57 (45) 9.57 (4.5) 9.59 (4.6) 9.45 (4.9) 9.53 (4.5)
o m F 15.44 (-0.5) 15.88 (+0.6) _ _ F
m/s (m)  9.97 (5.3) 9.89 (4.3) 9.91 (4.2) 9.80 (5.7)

TE)  JRIE I e DR, I B Boe i R 45 & OVl PN I3 T BL Al

(K77 > 7V, 16m34, 10.24m/s ; H AR TFHE,
16m26, 9.83m/s ; A—/X—[& F, 16m37, 9.90m/s ;
/NS, 2005) . FIYL S (1994), /bLs (2005) @
WEND, A)IBEFITHR—JRESEF IR ERE
ZHEBLTRBY, 5% 1Tn 22 2 BEICHIS Lz
V. (B2 EOSREOEITH D) Bl Y —
DEEN—DOOHETH A5 (UNUB, 2005).
PRJIGETE, A2 MR ClEa)IEFICRVTE)
LD — 7 EHNKE - 72(10.04m/s). L>L,
F)RF LT 5 &, EEUIRTK 5m LLRE CBY &
FEDOWENKENST2Z G, BENLR Y 7~
DOBATEMESS, 2T v, V¥ 7O EtE L
TV ZEIZE D, A% E DR DRBENIIFFSND.
AR TIL, BHRET LTS L, HEEAT
VB OIRTRY 10m, H AT CILBSUIRTAY 15m LA
DEAERE OB/, BEREOE—7ED
INE Dot FEie, BiAEEE Y — 2 E 0 HELH AU,
L DFRTF LR TEGIN B Limds o 7= GRS,
4.74 £ 0.45m ; HARBEFHME, 4.71 £0.94n/s). =
NoDOZ Lenb, ERRFOREL LTiE, Bk
M Z BT D BERE O, S KU ETL -
MONERT D ENEBEZLND.

3.6 o — BBk T 00 Bl A R Al

B 17 1% 2005 H AR FHEIC I 5 201 =B F
OB ERE B, BLOSE L LT 2002 4§ [E
BRC 14.60 m ZBkEE L 7o F (hE) oBhzdhig
ZRLIEZELOTHD. £z, 1LIZANEHESLD

BONTREOEICI T D EmEER L OE O HBL
HMEZEZRLTELDTHS.

B LS HIRFOAEREIL8.7~8.9 n/s T
HY, BRBRFOFTIREIWVVEANALNT. F
ARFIIZZEET L RAF L M 13 n 282 5Bk
HZIT > TV DA, 2003 FOF#M ERES R L OVH AR
PR & i 5 &, BERBIMIEL TV D
DD, iR L O MBI RIZ K E RERITR S
nrehoiz (F, 13.35 m, 8.88 m/s @ 5.4 m:
NCH, 13.39 m, 8.73 m/s @ 7.4 m).

FHEFOE— 7 @ B IE IR 6 ~ 7 m
ThHY, thoOBFIZHS (SAERFEZERLS) BEOIK
MBBUVMER N A LN, £z, K1 EiEdkET L
Hege U T b B EIRR DS B i O HlS, Tl il B 40 2. T
Wiz, RIS, ZEeBidEERE X v b B T
BT HMEEE TV TRWE®, BiEHED
' — 7 (3EREK I eSO <, ol T/ E 0.
2002 4 ] [ BE CUIE A » R B TRk A
2 20° LA EDOERBKD X 9 728 217> THB Vi
LI T UMMIB,2003). LD EnD,
BEICB W T L BED BB ~OBAT R m OBIED
WENREO D ThiHrEEZIOLND. £, 58
BRI W TG Hmd DS U ) B 15 O S CEL
PARAY USRS T RSy (Wl

A 2 BFLSNORFOEFREITNTRE 8.5
m/s X0/hEL, FHEFLIIRERENRLONT.
FTo, T VT RLEREFEOEE TN 2003 A ) [E B
T 14.60 m/s ZBEHE L 7= B EEEE (9.38 m/s),
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11 B GIAR
10 |
9
8
7
% 6
% 5
o4
3 — ##k 5th 16.16(+1.4) 9.84 m/s @ 3.7 m
f $£48 6th 15.50(+3.5) 9.66 m/s @ 4.9 m |
0
50 45 40 35 30 25 20 15 10 5 0
BEUIRR NS OFEEE (m)
(413 2005 HABRFHIZIIT D21 ENRPEET OBl A8 i
11 WO
10
9
8 P
7 v y
2 6 7 — B
oo O 1
B, — 7JI| 3rd 16.92(+0.4) 10.16 m/s @ 5.0 m 4
3 B 1st16.27 (+1.5)9.64 m/s @4.2m |
2 o 41l 1st 15.95(+1.6) 10.04 m/s @ 4.9 m |
1 + $&4 2nd 15.27(-0.1)9.40m/s @ 5.7 m |
0

50 45 40 35 30 25 20 15 10 5 0
BEEIR D OFEEE (m)
X144 2005 A—/—[E 2B 5 & EEEGET OB W dhir

14 m#B¥2itdkd o R —EFOVEBERE &SV BEREISHS T 28EOEGSEERRET
(B2 s O KSR, 59 9.3 m/s, Muller et boHEERLD.

al., 1997) LIS HICHERENROLNAD. AR

EFE 14 n 2 HETEDICHEENOR EBIO
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6th

SUPER a2 _E 2z 7 EMRBk AN E R T O Ll O BB 5 fcm = E 3 KOV o H B S
2nd 3rd 4th 5th

13.04 (+0.0) 13.27 (+0.3) 13.28 (+0.2)

8.79 (6.1) 8.85 (6.6)

1st
F
8.66 (6.1)

#9
®E i
12.95 (+0.6) _
8.76 (6.3)
12.69 (+1.3) 13.07 (+0.6) 12.89 (+0.5) 12.58 (+1.4) 11.40 (+0.6) 12.41 (+0.4)
8.52 (8.7) 8.60 (6.8) 8.50 (6.7)
F

j:I:H m
= m/s (m) 8.75 (5.9)
Skt m
7 m/s (m) 8.54 (6.1) 8.48 (6.9) 8.45(5.1)
S m  12.74 (-0.5) B 12.53 (+0.6) F 12.72 (+0.4)
&) m/s (m) 8.31 (3.3) 8.04 (5.0) 8.28(4.6) 8.28(4.6) 8.26 (5.1)
o m F B 12.59 (+0.2) 12.52 (+0.3) F F
4 m/s (m) 8.36 (3.6) 8.18 (3.5) 8.19(3.9) 8.41(4.1) 8.50 (4.0)
m _ F F F 12.28 (+0.3)
8.06 (5.1) 8.01(5.0) 8.00 (4.4) 8.01 (4.1)
12.21 (+0.5) 11.62 (+1.6) 11.17 (+0.4) F 12.16 (+1.0) 12.04 (+1.2)
8.14 (49) 8.08 (4.3) 8.02(3.8) 8.20 (4.9
F 11.99 (+0.0)
8.27 (6.7)

F
7.96 (4.0)

iR m/s (m)
8.19 (4.7)
F
8.30 (6.4)
F F
7.70 (4.61

m

TE s (m) 8.25 (4.6)
1210 (+1.6)
8.41 (53) 8.34 (5.7)
F 12.05 (+0.0)
7.80. (3.9) 7.80 (3.9)

m
£ m/s (m)
12.03 (+0.1) B
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% + # 20028f@ 14.60(+1.6)9.38 m/s @3.8m |
0 f
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BSEIARN OEEEE  (m)
K17 2005 HASERFHEIZRIT D &+ = BBk T o B &5 B dh i

Wrzesss, 2(1), 49-54.
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=
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RREEERERLTWND
2 T3 7 = — XD EBREZ R T £
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DRDHEM L 7ZBRE) OFT —2, LR =41, EEEF, THEFEIUS N UEFOR
BIIARRI ThoTle, 77V 7 - BEOAEIT FETF & B Z S EBRDENER & 723 ML,
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gyvT- | BT VA
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[em/sec] [degree] [degree] [degree] [em] [cm/sec] [cm/sec] [cm/sec] [degree]
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LT, AROHCIEBEED 0 BRI A T v 7 OB b 12
METOWET 2—ADLDEE LT EEZLD
D, ELEEFE R P ICEGE 2 DN A 3 2 e
W WRRAEIC 72 > 72 RRE TRl & 72 0 | WHZE T = —
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KL ORE 7 A > NBRER E T AR, 7
Uy 7 -BOLAE (K3 : R—rxzr Uo7 v

7L HIRE L AR SERDERR E AT A, B
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WD, Lo L7eds b B s % & o0 C b B0 0 Bh{E
ﬁf%é@# F o OEB) T R —E L E TR
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TUBERFELE/NFRFELEITHLDE, AT
BEOZ Y 7 - FHLRIE1 0° HNTND DIt
L TNEETIL0° CLIRFENERETHDZ LD
MWD, ZHUTED AT EF if]‘—JI/O)/I' N
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1) ENAR—Y RS —

I. [FL®IZ

BAEICEB T 2RETE, 5 EREERTOH 0
ERFIREEND LI, BFoETEHEBIICE
WCHHRCHEMT 2fH L ST, L, #&
BN OEHETIE, A ESERERERFY By 71T
HETE D LR > TETWDH A, I EH
THOIIFE LB EREEND.

ATl 289 Al HABTFHE (2005 4) FH148
BTFERBOR E0RT, 5 X OVEER O TR RE
FOHETEEEIZOWNWT, NEHZ L —DFRE
CEAREEOBLED DT L, MR TORY & FREZ R
ATzt EEME L

0. A&
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IR O T X EIEIE, F R (FE 1. 86m,
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T

g Y
) ElEk A

ey Y
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3. T—HHT
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# EEF:79.79m

/

FHEETERAL
@@@@{{%ﬁ%%%

FEHEF 74.15m

4%%%%44&&44%
44«444%44%

L-off

R-on L-on release

P3 —>

M2 A2 hBIWRHOESR

BT 4 NEIZEOEEIE LT, ek, &RTEH
% Y 8, Y il ﬂLTEEﬁW%X% SRIE 7 7]
78l E LT TR O i 1k A RE LT, AW

ZE T, %@7DXX7/7%%)J—XET®
FTEEEICOWT, A el (L-off), A eHe
(R-on), /& 28 (L-on) B LYY U — A (Release)
DEA R MEEEL, L-off M5 Ron £TEH 1
B (P1), Rron»H L-on £ TAHFE2Hm (P2),
L-on7>5 Release £ CHHE 3@ (P3) & L= (X 2).
AR TIE, BREELEER L L—RRICET L
ftL, AL (1991) OFEEZH LIZLT, Kk
FOEE—H®/RADONFHER L —2HH L. £
7z, EER—HRRDOINFHTXLF—IZOoNTIE, K
BN D B R ~MA Lo ¥ — & B3
SRS iy fun sl IV S e X

. #BRELUEE

#1112, BRI T7r—~r 25k 0LE. BOH
WP, AT BT 28.01m/s, FEHIRTFEN 27. 12/

s Tholz. METOEFEEL 722 P2, P3O
eI, MR & HICHFETH 72

3T, #, bk, HERELOEELRLE. &
DOMENE, B EERFENFIHIERT L R L CREL
sz,

K412, KRB IO ER #8320 h%F0= 3L
X — DO RINEALZ R LTz, Ko Rl 3L
F—B IO EEORET R L —F, HERTNR
HET LR L CEEEZ R L. —F, KENS E

—BRANRALTZ DR —1L, FRHRTENK L
BE LU CEEER LT,

V. 2%

ABFFEDORERN G, WRTFOREE PUEITLL T O
LolcELwons.

1. ¥ ERFEOHE
A EEFE, SEHET L E L TERER KE <,
SIZHARELOEE & W2 &SRO 1152/

£1 HEHTERXRTHp—<RA

ek (m)
X Y Z

)Y —ZARQEERE (/s)

BEEERE (s)
=14 P1 P2 P3

#HLE  79.79 3.10  23.25 15.32
mH 7415 5.67 20.82 16.45

28.01 0.317 0.217 0.133
2712 0.233 0.217 0.133
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M EEF: 79.79m FHEF 74.15m

L—off R-on L-on release L—off R-on L-on release

- A4

30

25

N
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a
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—_
o

-07 -06 -05 -04 -03 -02 -0.1 0 -07 -06 -05 -04 -03 -02 0.1 0
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M3 #, BRI OEEELORE

* EEF:79.79m FHEF: 74.15m
L-off R-on L-on release L-off R-on L-on release
1800 | 1800 r
1500 1500
S 1200 F - m e ~ 1200 F P - |- b
2 2
N |
B B ) R P )
* —— FEER—4L * —— LR
H 600 I o600 F | ipgews -
300 300
0 0 fa
-0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 -0.7 -0.6 -0.5 -04 -0.3 -0.2 -0.1 0
BEfE (s) BEfE (s)

4 Kk LU LER—HBRICBT D FEHT R —

THRF—FTIEFICREL, BICHLTRERTR BILIBEZRAX—PREDSTZZIENRBITHN
NX—% B2 HAREMEZ MO TS, LrL, kg 5. ZOZEiE, BEWEREBIOEKRTO®EN:Z
2o PR ~NRA LT3 F—13/ha<, K HihBERDZ26T 258 LRFERL TIIOMRTH
EREBOTRNL X —E I ENL L E N TV RN A9, LIEERo>T, FEEFIZONTE, Rk
HTEThoTzBZOND. FHARFOMEELE FHARERBETRIALXF—ITMA T, FHEERIZE
T5HE, EHLD EE—BRMEEISE L= LX FGINDEHEHOT 3L X —% Bk X UM ol
—HZ LI EEEDZENARETH D LHEER S ICAENTZEDOTE A HCEHITEZEET &0
N5, TOEIBRFETEThoIZHL LD LT, HMETHDLEBZZBND.
80m IT < DHTEMAHETH > BHIZIE, ERIC
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;.L#Ji%% I, *TLL%&%@ L CIREEN/INE L,
HRBELOWEE RN LG, Ko f17r
INF—T/NEDoTo. EBIT, NSRRI R
DRAETIN =2 RELTIHZEICHLTH™
A TR LEbDEEZ NS, LML, 2D
Ko~ AFAmEM D LI, (KSR —4R
RMEREEIND TR F— %k%<¢5_&_io
T, 74.15m & W) Yo A Citdks K& < EF S
ENRTELEEZEZOND., DFV, iz RL
X —ZIEFITHR IS BOIMEEN LT T
HolmtEBEZOND. Lo, FIHRFITHON
I, BURO X 9 R LW CE Bl AR B 20
5, HEELEESH D W B TORET RLF—
EEODLIEICEST, P—=F LD FRLX—%
RKSEDHZENHETHL EEZOLND.

V. 8bHYIC

AR TlE, NFHTZ LT —OFRE L IREOBLA
DO IRFOHETEEMEORMEH LM L. L
»L, TbEay bue—L3 5 B8 ECS
WTIE, A% IDICHFT2ZENMNETHD (f

ﬁ,k@ioﬁ@@ﬂ;oTW%#ELﬁ—%%
SOMAT XN F =2 RESTEDLONRE).
FTHIZLTH, BEIELIZRLF— &h%é&é
TRAF—LWIHBEND, FHTEEEEZSWTT D
ZEiE, e Ao TEEMEZFMT 5 L CTEER
HETHHEBZZOLND.

KIS, AR ETDIZHIZD, Ht%ﬁ%i
(A XF) B LOGRHBRT (B KPR 12
BERT — &@A%%%ﬁutt%ibt._@ﬁ
ZRMHED LT, BEHOEERLET.

SE Xk

AR, LS, RO, SRER, LR
(1991) faRFZTFITIR T 5= 3L F—F I+
DHWF5E— Hfﬂiﬁki(}%%@ ZENZDUWT—. Jpn.
J. Sports Sci. 10 : 73-79.
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K

ok & D%

— 55 11 [ e EifoR FHERDRBE A & B ARRFORER R —

g =Y K ERe?
) FlFtr TRINIRE

1) RREERF

(#E]

RV T DV U —ABFORIS N, F72bBHANE
K, AR, BEAKE, AME, UVY—AEn2
CICHET MBI NETHES RSN TEEN

(Hubbard M. and Alaways L.W., 1987 ; Bartlett
R and Best R.J., 1988 ; Mero A. et al., 1994 ;
Bartlett R. et al., 1996 ; &} b & {JtiE, 2003),

FLEKDO L ~ULICRERENDH Y, LS < o
FE2FELTELDELDITR LR,
AAFIETIE, HARENOHG KSICHE T2 1L
ISR —IRRTE TORFEEMRIC, AXFiE
REICBITH Y U — REEO P S35 L OB) A
LRtEkE ORREH LI L LS & LT

(5]
ARWFIEDORE RS RAE L, 5 11 [ 5 fe b o

FHERE (~IL 2, 2005) OBFRL0 TP
TR b 8IS T- 84 DIRTF (LIt TR —im®

F1 L) &, BARENARGR AR (5 85 1
HKE?%ﬁ . 55 69 [a] E AR AR PR

55 78 RIBAPE PR R FMHERS) TG LI AR
DRV TIEF 494 DEFHT A ThoTlo. [ b
HGOBER LB 20T A AT 2RE L
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FHEOM[ITEHIT LY B F A L (G 11 [a R
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HL, B, B =WRouEEEEZ R Lo, ARUFE
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A ERIE L, B IR T & ORKRE O
[ZADRID A B OFEHLERT O & AR E O ACEEEE A
HROT-.

min
3) Fn L ST T3 B S B P 2

[(EREER]

HA—JERT 84) OV T REIIERE O
87.17m 75 8 fif> 72. 68m DFPAICH 1V, HARTE
(49 4) DOFLEKIT 77.22m 5 45.25m Th o7z, <
DT RERIIIEE L F L EBWAEZRIEOFER
% (r = 0.89, p < 0.01;X1) ZmL7AE. Lo
L, BERAE, ZAE, W AE (K8 HE—

BSAE), BEEITO0 RIS OMICHEER
FEREBAR RO T (X2, 3,4,5), EOETF
BT —EOME (BHAKE ;33.3 £3.4° , &M
J£,36.6 3.9 , WA ;33417 , VVY—
A5 1.70 £0.13m) THolz. ZHIFIE Tl

HINTE4ERE (Hubbard M. and Alaways L. W.,

1987 ; Bartlett R and Best R.J., 1988 ; Mero A.
et al., 1994 ; Bartlett R. et al., 1996 : I &
G, 2003) LRLCT, ©VEFTIVWIEEHEEE

DI DIIEEWIHEZRVICE 2D 2 AR b E
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T2, EWIZEE LN L0 OFRITERHE L T
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THIFFEF—ETh-oT=Z E, BEAENKE G
FIIEBAELRE Do EERLTND. OF
D, ABEOSHT R RREIIZNENORFICE -
THROLIEEDO LD ST DTH LN, WHAELE
BAERBIOENGLIZL > TRELDZMAEN EFT

D& D REDLGAEIT, FLEk LUV DEWIT D D
T, RLIVEEDIEONDLIZLERTHOTH
5. F1, VY —AEIEGLE E O A B /2 FHEI R
RSN, 2T BT TEIRE
B9 5

WENE LI DW= THA Y. BiERE L
DR TEERE AEZRIEOMBERESR (r = 0.74, p <
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B EMRE 2 E LTV RD 272y, Bl E 2 IR
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RICE > TEWHIHERGELND EWMELTND
B, AWFZEDORE RITIERE 2D D Z & OEEN
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(#&55R

AWFFETIE, HARENOHG KEICHET 5 L
v (494) PHHER-IRETF 84) EFTOHRFL
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RLERDS LVVRFIZ EBERE MR EN mro T2 2
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T2, @O BERE & R o /i RIS
FEICHRHR L, ZOMEZFH LB CEEEICL -
TEWIIEE A RIET D 2 L NEETH 5 &t
Tz,

SE X

Bartlett R., (1988): The

Best R.]J.
biomechanics of javelin throwing: a review.
1-38.
Lindinger S.,
(1996) : Three-dimensional

evaluation of the kinematic release

Journal of Sports Sciences. 6:
Bartlett R., Miller E.,
F., and Morriss C.

Brunner

parameters for javelin throwers of different

skill levels. J. Appl. Biomech. 12: 58-71.

Pink M., (1985): Biomechanical
analysis of a world record javelin throw: a
case study. Int. J. Sport Biomech.1: 73-77

Hubbard M., Alaways L.W. (1987):
release conditions for the new rules
javelin. Int. J. Sport Biomech. 3: 207-221.

O EHEGE, O (2003) @ RV RF DT 4 —
v A LEEDRR. NA AR =T AR T(2)
2003.

Gregor R.]J.,

Optimum
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HAR—WMH TV =2 =7 400m EFRFEE DT 20 By 7 T —FHEFEIZ OV T

g mmEesL? mega”
1) BiRHiAR—VERFE L &2 —
3) ENIAR—YREL L —

1. W

HAR—WHE 7 2 =7 400m EFEEH O RS
U — L LRI s D HEE S D #idg KA/ R T —
ZHLNCL, 1D OABZANEEIC OV TERESL
HRERT AL T, 5BOY2=THLICORNDHE
BhE Lizu,

2. A&
2. 1 P

WEE, Ya=7THEEE (2002 4~ 2005
) ICRKSNTZRFIL G Ty, B+ 400m £
BiHE 164 & 200m DA X — A EREH (L
T Jr. top200 &3 %) N 14, &L T800mEAL
H— A ERE (LLF Jr.top800 & 9% ) 28 1 4
D184 Th o7, £ LT, 400m EFEH D 9
B 400m AEFLEE (D) 23 48 FO AR (45. 47 ~ 47.79
W) oI N—"T%, BNV =TEETH
Tl a=7 Fy 78 (LLF Jr. topd00 &3°%)
L L, 48.00 LA o> 7 )v—7F % Normal £ (LLF
Normald00 &43) & L7-. 7, #hE A EFIZ
HARBEIKGLE MR CTH Y, Y= =7 400m EFEHL
FORyTELTEEICLE.

B O 400m EFLEK, % L T 200m &, 800m &4
ROERITER 1ICR Lo, AR08k IXilE S B 2> 5 -4
PN, X0JIEBICIEWATRREZ A L.

2.2 WEHIE
2.2.1 T ARMIDNT

WtE OENY —Z2HETLODOT A ML L
T, Rusk et al. (1993) 23 #E4E L T v 5 Maximal
Anaerobic Running Test (PLF MART &4 %) %
W72, Z AU, Anaerobic Power & L v KI /LT

T Y ma

e — Y

2) HARRE BB Y 2 =7 kiR

4) WHRORY:  5) HUEKF

WETHHEE L TCHESNLLOTHY, BRIk
ITAFFRIZ BV T DIEHEME, ZUPERRRGES LT
% (Nummular, et, al. 1996b; Maxwell, et al.,
1996) .

F7, U THE 400m AEFE S & OB U 7= REAI FE AR
ELTCoOFHAEbBRES L (FfH, 2003), £ L
THSGIZBWTH 400m EFEEDO hL—=27%)
RTF2 e LTELEIN-SOHD (FFH B, 2004).

PemFEIL, BRI 4EDO N Ly IV EE 20 PR
AT, 100 BB ORE &2 A7 & 03k 0 R LAETT
L7z, AEEEEE, 1 AREN 5 250m, = LT 2AKH
IR I35 26m 37Ot ST, 7 A MIES
DA NTWT R R o TR TR T & L.
KT A0 OIS, BIOT A METH., 1. 3.
5. 1,10 3R HZE» b 8Mm L, HEYHLEES s
(BIOSEN-5040) % W T L (UL F Bla &3°%)
DI EAT 12,

2.2.2 BT HRITA=ZIZONT

HENT—DFREE L THWAIEETFEE (nl/kg/
min) %, American College of Sports Medicine
(ACSM) DA A K Z A > (1995) F X U'Rusko et
al. (1993) O HEICHESE, LTFORITTHEM L.

V0,20. 2v+0. 9grade X v+3.5

7-72L, VO, lBEFEEE (nl/kg/min), v= k
Ly RIAVHEE (n/min), grade: L v KI/L?d
R, 3,50 LHRFOMEFEBIE (nl/kg/min)

LT, RENY— (LT Pmax &7 %) &
Rusko et al. (1993) ® HiEE&E1Z, LLFoORiC
TR L.

Pmax (ml/kg/min) = f 412 20 FofE52& Lzt v b
D FFEE (ml/kg/min) +7 A METHRO® v
FOEITREI—9 () X 0.6 (ml/kg/min)
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K1 PR OBEGLS & MART O R —T
Sub. 400m  Group PBLa Pmax P5mM P7mM P10mM P20% P40%  P60%
ABEF* 4547 Jrae 2258 1332 897 103.0 1134 81.7 1111 1228
Bi#EF  46.81  Jr.oo 19.49 1284 913 103.3 112.0 789 1055 1174
CiEF  47.08  Jr.aoo 19.13 1338 97.6 1079 1194 85.9 1106 123.1
BEF 47256 Jraoo 17.06 1254 991 106.7 116.9 86.1 106.1 117.2
E#®F 4734  Jraeo  20.31 1272 87.2 101.6 1111 82.8 1055 116.3
EF 4741 Jraoo 1762 1254 953 1085 119.9 747 1088 1215
EF 4746 Jr.aco 1426 1272 1018 1103 121.8 754 1048 116.6
H#EF 4771 Jr.aoo 18.61 129.0 98.2 107.9 1181 843 1096 1211
I8 47.79  Jr.aoo 17.71 127.8 99.9 109.7 118.5 89.8 1101 119.9
JEF 48.00  Naoo 18.81 129.0 1009 1105 1219 93.3 1122 1242
Ki#F  48.81  Naoo 1772  126.0 88.6 1026  112.2 75.6 1028 1153
Li®EF 4882  Nuoo 16.26 123.0 925 104.9 116.6 76.2 1016 1161
#F 4955  Nuaoo 17.57  123.0 96.1 105.5 1161 84.7 1056 117.0
NiEF 4989  Nioo 17.02 1272 103.7 1119 1207 921 1113 1213
O#F  51.40  Naoo 17.96 1194 83.1 96.9 106.8 73.4 97.5 1091
PiEF  51.65 Nioo 18.80 1224 97.2 104.7 1133 86.4 106.9 1161
S Group PBlLa Pmax  P5mM P7mM P10mM P20% P40%  P60%
QiETF Jr.200 20.09 1284 924 1014 1119 86.0 105.1 118.4
RETF» Jr.800 16.40 128.4 1139 119.6 125.7 105.3 1184 1254

* A AR R B ER IRFEE
Nuoo:Normalaoo , Jr.400: Jr.topaoo ,
P20% : P20%BLa, P40% : P40%BLa,

PBLa (mmol/l) P : /XU — (ml/kg/min)

BLa O#atHiE (5mmol/1, 7mmol/1, 10mmol/1) %
FEYe L U7z Wi K% T — (P5mM, P7mM, P10mM) 33
J OVMART #& T 1% @ e K il F#LEe i B2 (LA K PBLa
ET %) OM%E (%PBLa; PBLa @ 20%, 40 %,
60% D Bla) % FE#EL L7zdifg K787 — (P20%BLa,
P40%BLa, P60%BLa) 2D\ Tlk, Bla —MAEEE &
Hhi#fds L OV %PBLa — e R AL 2 VT, &5
e Bedod & ITV ELGE L 7= 2 S OO [BFELRR IS N
LTRDT-.

2. 2. 3 fatLE
FBEHTICIX, 7 Y OFERMBE ST &2 -z,
F72, BEERTICIE, ST A M) v ZBIED
Mann-Whitney i€ & AW 7=. T OHEEMED
HEITIXSERER 5% A 2 EH L7z,

3. R

F 112, MART O#fERER LT,

1:Jrtop200 (FfZ 200m & b v 7 %#TF)

P60% : P60%BLa

2:Jrtop800 (&% 800m £ bk v 7 TF)

Jr.200° Jr.top200, Jr.s00: Jr.top800

400m : (F)

3 1%, 400m £ i & & Pmax, P5mM, P7m M,
P1OmM & O BFRIZ SO W TR D TH 5. 400m
A FEE L Pnax & OIS DA, HE 7 HH B %
(r=-0. 789 P<0.01) A8 LT,

4 1%, 400m 7E FC % & P20%BLa, P40%BLa,
P60%BLa & DEARIZ O WVWTRLESLDTH 5.
400m & Fo &k & P60%BLa & o fi] 12 A & 72 FH B BE 1%
(r=—0. 580 P<0.05) A HNT-.

5 1%, Jr.top400 & Normal400 ¢ Pmax - ¥ fiE
D TH 5. 2 HEMICITAEE /7 (P<0.05) 258
O,

6 1%, Jr.top400 & Normal400 ¢ Pmax - ¥ i
DI THDH. 2HEMICITHEERENRD LR
Moz,

71X, Jr.top400, Jr.top200, Jr.top800 , %
LT AEFOMART $10 BLa — Be & & il & b
BLEZbDTHD,

X 8 1%, Jr. top400, Jr.top200, Jrtop800 , %+

L CAETFDMART 1D %PBLa — iR iE E AR &
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(sec)

54
P5mM P7mM P10mM Pmax
n.s. n.s. n.s. r=—0.789
52 [e) 9 hd a o | ] -
50 o o,
ﬁ o (o] [ BN}
2 48 - 0 ° oo o P5mM
Hg o o 0000 ..'.'b o P7ImM
o o P10mM
<Or 46 | o ° o ® Pmax
17z (Pmax)
44 -
42
80.0 90.0 1000 110.0 120.0 1300 1400
Power (ml/kg/min)
3 400m EFCHk & Pmax, PomM, P7mM, P10mM & o PEf%
(sec)
54
P20%BLa P40%BLa P60%BLa
n.s. n.s. r=—0.580
52 ) . LI o
50 o
iy b
| = o o P20%BLa
= e P40%BLa
s 46 Y o o O P60%BLa
— #2 (P60%BLa)
44 r
42
80.0 90.0 100.0 110.0 120.0 130.0
Power (ml/kg/min)
4 400m AEFLEk & P20%BLa, P40%BLa, P60%BLa & D BdtR
g L72bDTh 5. 4.2 Jr. top400 O KA/ XU —FHEFEIZ DN T
e KA/ T — 22 TlL, P60%BLa & o [
4, B iz &W%%Mﬂw%%nt%®@(l®
thop400 L Normal400 OEEMICITI A B/ ENRD
4.1 Jr. top400 ® Pmax {(Z-DUNT Lotz (K6). Zihik, 46 ME~51 e
Pmax & FRERDORICAH B2 MHMEEGRNH 72 2 VN9 BB IOV CHE 2 A ,ﬁﬁ&@W%%%
& B, MART CHIE L 7= Pmax % 400m & fE 17 % X LHALBRERDEND DD, 1FEFR L~V Dk

L TWbEBEx N5 (X3). £/, Jrtopd00
1% Normal400 (Z kb T Pmax A BB WER TH -
7. £o7T, Pmax 25 Z & T 400m ERESID L
NERET A LENTE, F72Z DO Pnax NEE -
TW< Z & T 400m A Fdk & M S 2 rTREME DY /&
WZ EDRIEEE LT,

Z %t O Jrtopd00 O f1 D F |2 i P60%BLa 73 & U
FEHWITEWE DB FEEL TWDH T2, BEMZED
ww%hﬁ#otwfi&w#k%zEﬂé

X 72 BLa —AFFEEEMBREZ R L. 2
KEFHEDOHBEDH T2V O RKENT — DR E R
LTCTW5. Jrtop200 & Jrtop800 OFE H K 23 E e -
T EFOMBEZBIET DL, HOLNITERR S TR
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1400
*:P<0.05

_ - N i+ B
C
g 1300 - 128.6
~
9
N 1243
1S
=<
)
€ 1200
o

110.0

Jrtop400 Normal400
5 Jr.top400 & Normal400 ¢ Pmax FEIJfE D Lk

1400 r

1300 r
— 1190 EHELIZERE
E 1200 |- : 1172
~
ob
<
:E/ 1100 [
-
2
2 |
A 100.0

900 r

80.0

Jrtop400 Normal400

6 Jr.top400 & Normal400 @ P60%BLa I D L

ZorLiz., ZLC, B2 1omM H72 0 R T — 28]
95 L, Jrtopd00 OEH HIXEERMIIZ Jrtop200
& Jrtop800 DOENCHER L, % L T 200m AT 27
VMET 2o~ h D9y B 800m BT TSI\ ME ) A o
THOETEELDENRKEL, EAEPRD LN
o, ZDRMNT, 400m £ % 45 BHEDREET b DA
BEE, ZT200mE Ny FEFEHBLINT —
FEHFETH -T2,

BJ 821X, %PBLa — WA R T E R MR 2~ L7z,
%PBLa %, [FLEEDEL] & THEEEOME ] B8O
NTUA (U FLanNTrALd2%) L
BEThsd (HRES, 2003). Jr.topd00 D La /NF
A, FFIZ P60% Bla fFiTTiX, Jrtop200 Z H.CMZ ]

A RIZIESDNTWE, KIBEFD LaNT AD
L, FLRRMEH -0 Offix KE/ T —ORHE & B
720, 800m EEFOMMITITENHDTH -7,
ABFOFREE LTIE, FLEEOEARETIIT 200m
ERFHTHY 2R3 s, JLBOMHIEES & DT
A TIE, 800m EETFLVDRENEA L TN &
SERDHIEAHD.

5. £&6
PLED X 512 400m EFHE O RKENT —k

KFETONRT—ZFH L, Bifaisk s OREC, K
MORLDHHE EOBGR, FT-ARTFOLO 22
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(mmol/1)

L — : Jr.top200 : Jr.top400
20
i ——- : Jr.top800
—_— AT
#H 15 {
a1 ]
N /
g 10 /
.a / // :
// |
5 / - |
/ ”// :
__________ RS e |
. Voo
60 80 100 120 140
Oxygen Demand (ml/kg/min)
7 Bla —ERsR T Edht
(%)
120
—— :Jritop200 : Jr.top400
100 ——- :Jrtop800
. — AE%’: /
B 80 |
s 2 ’
oo L
N 60 A
A g
gb //’/:
K& 40 - Z |
o / // .:
20 — -7 E
0 v
60 80 100 120 140
Oxygen Demand (ml/kg/min)
X 8  %PBLa — i3 75 2 g i

by FEFELEMEICHE - BTS2 LK,
Vo =7 400m EFHE O AR O FERE A4
BT enTEl, 5%IF, LEombe ey
W2, ZOEIRNTA—EZNED X D R BRERT
DI HEWHI 22 LI O T H A L T Z & T,
400m EFEH OMALICESLOBER N S HIZHE LN D
ZEEAD,

<ZEXB>

(1995)

ACSM’ s Guidelines for exercise testing and

American College of Sports Medicine

prescription. 5th ed. Philadelphia, Williams

& Wilkins: pp. 277-279
N.S.

anaerobic capacity:

M.A. (1966)

A maximal anaerobic

Maxwell, and Nimmon,

running test versus the maximal accumulated

oxygen deficit. Can. J. Appl. Physiol. 21:
35—417.

FrED - fR RS 5 R — (2004) AT D >4 —
DOI=HOFEHE MART) & hb—=27. a—
Fr 77V =y2r, 118: 12-18.

FRfrd - GHERERR - Frl M- KiEE— - iU
F A S - HE O - R (2003)

MR P72 BT T v = 7RO P ILEEEhEE D &
HEE X% /X0 — L 400m AEFTEk & DBIR .
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b BBt R s 5 2 &

X

B R E AP SUAC TS 2 B SER L Lz, 2 BI21E, &ML 28m, &k L iR fefes &
WE LD, AFFAELZRCT, JRFEHLL 1, TR LRI ER S TWhET, H2ETIEH
BRI A R E RS SIS 12T 2 £ Lz, 5% c B2 T Z R s ET,

B2 MO FEESWEEICIT L TROoREENERK AL TWET, 2T, BFEEESR
ZOBFER L CELHMEEDIERE LIZH 5 O T, BGOEERIZIZT—METFOT — & &5
HI-ODEERER LR oTWS K 9 T,

DOREORE A H 5051 T ESE 5121, BGORES LF2eE &) & Fi
A2 T=ATFOREEZENTHZ ENARAIRTT, ZOMERENZEDB RV E TE UL,
HDVIEIZ DT Z OIFZEREAFIH L T2 0L, 20T, < 0o, ER.
e ED A B REV T D IREE T,

RBICRVELER, ZICICHL00b LT, WOobRN OB EEHEND TELAREEE
HTCWEFEEELE, ZZ2IEBILbHL FIFE T,

Fo, ZOWRAEIL, HBEEBERO ZHEE, O WCCEESRORM PR, & ZBRK.,
=F BRKOBREOREZENNR UIEENR-72bOTT, T IR LT L I L
£7,

XE bnmER (REEER)

b LA TEACEE S 2 % RERR

priTEm R (REZER). M # (RIEAR)
OHik 7, MREEI. ZHIEY

(FHR) BE P, & ®K = R
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