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Abstract
In January, 2003, the TAAF (International Association of Athletics Federations) applied a new rule
(IAAF Rules No. 162). In this study, the start reaction time of the finalists in short-distance races were
compared between the last 3 World Championships in Athletics and the effect of the rule change on the
start reaction time was evaluated.
1) The start reaction time in the 10 short-distance events generally became slower after the rule change.
2) The start reaction times were generally slower in the linear-course races at all rounds combined and
each round after than those before the rule change, indicating the effect of the rule change on the start
reaction time.
3) In the non-linear-course races, the start reaction time was slower after the rule change, but the
differences were not significant.
Therefore, the effect of rule change on the start reaction time is considered to have been larger in the
linear-course races than in the non-linear-course races.
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Changes in peak velocity, step frequency and step length at full speed phase during a 100-m race
with aging in middle-aged and elderly female runners.

Shuichi TANAKA"”  Morito KANEMAKI”
1) Faculty of Education and Regional Studies, Fukui University
2) Miyama Junior High School, Asuwa-gun, Fukui Prefecture

Abstract
The present study examined the changes in peak velocity (fastest 10-m section), step frequency and
step length at full speed phase during a 100-m race with aging. The subjects were 70 (included 2 Korean
runners) middle-aged and elderly female master and recreational runners who aged from 35 to 80 years.
They were classified into 8 (W35:35-39 yr, W40:40-44 yr, W45:45-49 yr, W50:50-54 yr, W55:55-59
yr, W60:60-64 yr, W65:65-69 yr and W70+:0ver 70 yr) classes. The video records (60 fields/sec) were
carried out at the 4 points (30m, 40m, 50m and 60m from the start line) during a 100-m race.
The results were as follows :
1) The peak velocity decreased significantly with aging and the peak velocity correlated negatively and
significantly with 100-m running time.
2) Although the step frequency during running at peak velocity did not change, the step length decreased
significantly with aging.
3) Although the peak velocity was correlated positively and significantly with the step length, the step
frequency was not correlated.
4) The step time did not change with aging however the contact time increased significantly and the
flight time decreased significantly with aging.
The results of this study indicated that the peak velocity at full speed phase during a 100-m race
decreases with aging in middle-aged and elderly female runners. The cause of declined the peak velocity
due to the decreased step length not the step frequency.

Rt LI SRR ICEI T AR IT V< o
£ (Moore, 1975 ; A JII, 1992 ; Hamilton, 1993 :

I. [XL®IZ

IE N EITT DI LT N> THMEE e I,
HEIN T =< U ANMET T2 8 TL<Hmbhn
TW5, EipEEEZ, SRmbIc@ERni )z
A IE DR — MO IR LA, PR RO
AWK ELEKET 28R 2T EBIOR L KT
(Mero &, 1981 ; Mero & Komi, 1986), H'&E4a-#ndE

Korhonen &, 2003; HMH & FI4L, 2004) S CTEY
BREEE N7 r—~ Ak L L BIIKTT5 2
ERHLMNZENT WD,

S04k & AR O RIER IOV T Moore (1975) 1. #ilx
IE 200 m A DAFEEBIFEERIE 20 1% 2> 5 30 RO TLE
E IR o TR IEER LT, 60 5% Cldi mifE o
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HHEH 5T L,
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PRAEJR NI IT D BB, AU d K OVRIIE O
sz & 9B EH NI THZ EICED, &
FEEE AT =~ AR T E L BIT, o
HEFFICNL DR A/ L D & LT,

0. A%
1. x4
SR L= DIk, 2003 EICBfE SN -@H~ A

& — Xk LR FHERS EEIFRAR—Y - L7
Jo—3 g U~ A X — X gt 100 m A2 H
L7 16 4412, 2004 B S o @d~ A # —
g BB FHERS L H 1T REEAR—Y - L
7V xm—3 g B AX— e EEiE o 100 m &I
M Lz 544 (HENERTF24E28T) ZNZ T,
AR I04DOLMERFTH -T2, F—EFREHRD
BEEEICS ML TV AR, ARICRESN K
HRWEERA ML L —2R 72"$ﬁi§*ﬂrﬁz L7z,
SINFEEBLED, ~ A ¥ — X LR FERS
(KREYHONFHR) EAR—Y - L7 Jx—T3
V(4 A 1 BoWdH ) TR0, e
T OERITIITE RN W72 BT 2 O HLE |2
SAFME Lz, PO E A~ A ¥ — X k
BPOEA OERX /I LN > T, 5T 35 ~
39 AW 35, 40 ~44 AW DL <, W4,
W50, W55, W60, W65 B8LUOWT0+D8 75
Aoy T Tz, RUICK T 7 AD N, Fln, HRE
LV 100 mAEFRLERDOFHE L SD 7R LTz,

Table 1  Subjects of different age groups
(mean = SD).
Class N Age Height 100m Record
(yr) (m) (sec)

W35 (35—39 yr) 7 36.7%£1.3 1.61£0.05 15.27+1.31
W40 (40—44 yr) 18 41.8%+1.6 1.61£0.05 14.96=+0. 81
W45 (45—49 yr) 12 47.3x1.1 1.59+0.04 15.46+1.10
W50 (50—54 yr) 9 53.0%1.1 1.59+0.05 15.90+0.87
W55 (55—59 yr) 8 57.3x1.4 1.54+0.04 16.94+0.78
W60 (60—64 yr) 5 61.8+1.3 1.57+0.05 17.17=+0.91
W65 (65—69 yr) 9 66.6x1.6 1.51£0.04 18.15£1.70
W70+ (70—80 yr) 2 75.0%5.0 1.47£0.06 21.74+2.30

2. VTRIE®
X A L& FHAT S 72012, 30 m, 40 m, 50
m¥B LV 60 m#Ml s DOEKAMOHZA L 8L —r D
%%K7~7%%DHH\%%EM®V~7%%$
Bt EOBERm»O, SHICEELZ4H50T
/&»trﬁﬁ%7fh CekmE (60 7 4 — L K/
sec) L7z, BT A B ATIT1E, ARSI D
72 8\Z LED By B oRgs (PH-106 ; 5 4 7 A = A F)

ZED AT T,

3. EiEhier—#

G| L7 BT AT — T E XY 3 L AZERY A A 60
7 4 —)V K% (Dual Stream; 7 4 7 A = A F)
THALT, %4 10 mXHEOPTERH & Z O X[HIZ
BT D ABRTE LR, 3B LU 4 B OB IR 2
Ao To, T b ORI A HW T TRIC R LT
T—2O~OxH M LT, HFXBOREHED 5 b,
RbEWEERE (LT, ZmEEET5) 20
XEIZ 1T 255 L HBIRICBET 57 — #1220V TR
ALz, BRITERFORHE LS T, BEHRERICT
FHAIL 72,

O XM OFEERE (m, sec)

X [ D T R R
@F%x (410 m) = 10 mX O R <+ 4
HRIZHE U7 R X 4 2%
OBEBERE (43 sec) =HE+
IRE[H]

@AME (m,/ #) = 10 m+H%

OBEKIER =S5 (& 9"

O iR =R+ 5 &

= 10m-—=10m

10 m X DT

DEZErE (sec) = 1 ARHER — B2 HIEERT

® 100 m & ¥ HEE (m, sec) = 100 m =+ 100
m@ﬁnﬂﬁ

m #R

100 m EZLEE (£ 1) 1%, 15.27 £ 1. 31sec( W



35) & 14.96 *+ 0.81sec( W 40) 7 5 21.74 *+ 2.30
sec(W70+) THY., 100 mEFLHEE L LTHE
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Fig.3 Relationship between peak velocity and
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Comparison of the race pattern for the world’s and Japanese elite 800 m runners
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Abstract

The purpose of this study was to identify the difference in race patterns between the world’s and
Japanese elite 800 m runner and to construct a race model for improvement of the race pattern and the
performance for Japanese runners. The 800 m races in the international and national level competitions,
which include 3rd IAAF World Championships in Athletics Tokyo *91 and Olympic Games in Atlanta ’
96, were videotaped by two or four VTR cameras. The subjects were seventeen world’s elite runners
and nineteen Japanese elite runners. Mean running speed, step frequency and step length in each 100 m
phase was calculated by the time counting analysis of the VTR images. The results were as follows, 1)
the running speed of the world’s elite runner was greater than that of the Japanese runner in the 0-120
m and the 500-600 m phase. 2) The running speed through the 800 m race was influenced not by step
frequency but step length. 3) There was no great difference in the running speed of the 700-800 m
phase between the world’s and Japanese elite runner. 4) The subjects were classified into three types,
which were the types of speed increase, decrease and maintenance in the last spurt. 5) A model of the
race pattern was constructed by averaging the running speeds of the elite runners. These results were
suggested that it is useful for the Japanese runner to increase in running speed in the first 120 m and
the second half of middle stage and to improve the race pattern as compared with the model in order to
improve the 800 m race performance.
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Figure 1 Changes in the running speed, step
frequency and step length for the
world’ s and Japanese elite runner

during the 800 m races.
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Figure 3 Typical race patterns (type A, BI,
and B2) in the 800 m race.
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Figure 4 Changes in the step frequency and step length for the typical subjects
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A fundamental study on the support system of information service for the NAGANO marathon
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Abstract

The purpose of this study was to analize the information service for the NAGANO Olympic
Commemorative NAGANO Marathon(the NAGANO marathon) in order to consider a model of the
support system of the technical information service for the NAGANO marathon in the future.

The eighteen items, based on the theoretical model, were divided into six scopes: (a)access,
(b)facility, (c)competition rule, (d)medical treatment, (e)running technique, and (f)conditioning. Of
the 5,733 runners who participated in April 10th, 2004 Nagano Marathon, 2,625 male runners and 395
female runners completed questionnaires. The statistical method of factor analysis was applied to the
questionnaires.

The main results were as follows:

(1) The factor analysis yielded a solution with four factors which accounted for 56.7% of the variance.
The four factors were conceptually labeled 'Conditioning', 'Extensive Facility', 'Drinking Station', and
'Medical Treatment'.

(2) There were statistical significance between women's average of the factor scores and men's in
terms of four factors, such as 'Conditioning', 'Extensive Facility', 'Drinking Station', and 'Medical
Treatment'.

(3) There were statistical significance between registered participants' average of the factor scores and
non-registered participants' in terms of three factors, such as 'Extensive Facility', 'Conditioning', and
'Medical Treatment'.
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Biomechanical analysis on the velocity of the center of gravity and pole bending for men pole vaulters
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Abstract

The purpose of this study was to analyze the center of gravity (CG) for men pole vaulters and the
pole bending during the takeoff and swing phases. Fifteen men pole vaulters, including a Japan national
record holder, and their poles were videotaped in official competitions with a VTR camera for two-
dimensional DLT technique. The record at the competitions was significantly related to the horizontal
CG velocities at the touchdown and takeoff, takeoff angle, and the decrease in the CG velocity during
the takeoff phase. Although no significant relationships were found between the horizontal CG velocity
and the pole bending, the vaulters with smaller decrease in the CG velocity during the second half of the
takeoff phase were able to bend their poles greater than those with larger loss of the CG velocity. The
results imply that less decrease in the CG velocity during the takeoff phase may help to bend the pole
largely and to acquire excellent record, as well as the horizontal CG velocity. There was an optimum
range of the maximum pole bending to obtain maximum record, i, e., 55 to 70 percent of the whole

length from the tip of the pole.
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The difference between female athletes of World level and Japan national level in glide technique of shot
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Abstract

The purpose of this study was to investigate the difference between female athletes of World level and
that of Japan national level in glide technique of shot put. Thirteen world level (World group) and eleven
Japan national level shot putters (National group) were compared in position, displacement, velocity
and acceleration of the shot. Although there was no difference in the velocity of the shot at the start
of final push-off phase between two groups, in a short period of 0.2 seconds later, the velocity of the
shot at release was significant higher in World group than in National group. There were no significant
differences in the parameters of the shot during starting and gliding phase. These results indicate that it
is necessary for Japan national level athletes to improve the motion during the push-off phase, because
the velocity of the shot for Japan national level athletes was similar to that of the world level athletes in
preceding of push-off phase.
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Figure 1 Histogram of shot put record.
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Table 1 Results of parameters of the shot. Values shows mean & SD. *%, % #: significant
difference at p< 0.01, p<0.05, p< 0.10, respectively.
Event/ Mid R-off R-on L-on Release
Phase / P1 P2 P3 P4
Time (s) World 0.295+0.159 0.153+0.025 0.142+0.036 ** 0.232+0.030
National 0.300£0.103 0.1560.013 0.198+0.023 0.230+0.021
Position (m) Horizontal World ~ -1.10+0.06 -0.75+0.06 -0.44+0.07 # -0.110.08 # 1.06+0.11
National -1.11+0.06 -0.790.04 -0.48+0.06 -0.050.07 1.08£0.13
Vertical World ~ 0.68£0.08 0.97£0.13 1.030.13 1.0920.13 2.01£0.13 **
National 0.71£0.07 0.95:0.08 0.98+0.07 1.0420.07 1.86:0.14
Displacement (m) Resultant World 0.46+0.11 0.32+0.05 0.33+0.03 ** 1.49+0.13 #
National 0.4120.06 0.31£0.05 0.440.06 1.40£0.10
Horizontal World 0.35£0.10 0.31£0.05 0.33£0.08 ** 1.17+0.09
National 0.33£0.04 0.30£0.05 0.43£0.06 1.13£0.14
Vertical ~ World 0.29£0.10 0.06£0.05 0.07£0.04 0.91£0.11 *
National 0.240.07 0.03+0.03 0.06£0.06 0.82+0.05
Vlocity (m/s) Resultant World ~ 0.54:0.14 2.4410.25 ** 2.010.22 2.74+0.37 12.42+0.56 **
National  0.52+0.14 2.15£0.15 1.95+0.15 2.78+0.37 10.78+0.40
Horizontal World ~ 0.54:0.14 2.16£0.30 2.07+0.26 2.55£0.33 9.85:0.76 **
National  0.52+0.14 2.03£0.15 1.920.16 2.56£0.37 8.70£0.50
Vertical World ~ 0.010.07 1.10£0.30 ** 0.160.29 # 0.98+0.38 7.55£0.59 **
National  0.01%0.05 0.70£0.16 -0.93+0.32 0.9440.40 6.36+0.33
Horizontal and vertical position: Origin (0,0) was set at center of the circle.
Mid R-off R-on L-on Release
o
World
National
0 0.2 0.4 0.6 0.8 1.0
Time (s)
Figure 3 Comparison of duration time of four phases between World group and National group.

*k: significant difference at p<0.01.
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A Study on the training and feeling of combined event among junior high school tetrathletes

-The Athletes of National Convention level-
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Abstract

Yukiko UENO?

Yukiko NISHINAKA"

The purpose of this study was to examine the training and feeling of combined event among junior
high school combined athletes (tetrathletes), by applying a questionnaire survey method to the athletes

of the National Convention level.

The results of the analysis were summed up as follows:

1) More than half of tetrathletes started combined event because of advice from a coach or other athletes.

2) The number of training days was six days a week. Time of the training was two hours to two and half
hours a day. Time of the training had a tendency to decrease compared with that junior high school

triathletes.

3) The problem for training was the lack of training time and an expert coach on combined event. The
rate was higher than that of junior high school triathletes.

4) Being introduced tetrathlon, athletes can experience many events, so that they can get satisfaction and
feel pleasure. However, on the other hand, there is a problem that their burden increase.
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Abstract
This paper analyzes the achievement and performance rates for the thirty-seven Japanese

representatives in the track and field events at the Athens Olympics.

1) The average achievement rate for both male and female Japanese athletes was low, at 96.5+3.4% for
24 men and 93.7+4.7% for 13 women. The women's rate was especially low. The average rate for
gold medalists of all nationalities was 99.7+1.4% for men and 99.5+1.9% for women, while the rate
for Japanese athletes was significantly lower, at the 1% and 0.1% significant level respectively.

2) Athletes with achievement rates of 98% or above were considered to have performed up to their
abilities. A mere 27.0% of Japanese athletes, 8 men and 2 women, did so. Only one Japanese athlete,
a man, was able to improve on his previous best. Of gold medalists for the total of 23 events in which
Japanese men and women participated, 18 athletes, 78.3%, had a performance rate of 98% or over,
and 13 athletes, 56.5%, beat their previous bests.

3) After taking into account the parching heat and the undulation of the course in the marathon event,
it can be said that approximately 40% of Japanese male participants and 30% of Japanese female
participants were able to perform up to their abilities, while approximately 90% of gold medalists in
the 23 events did so.

The above analysis shows that Japanese athletes were able to perform up to their abilities much less
frequently than gold medalists. 60 or 70% of them were not satisfied with their results. Possible causes
include insufficient conditioning, injuries, other physical problems, mental attitude (setting low goals
and having low motivation), and mental problems (nervousness and lack of mental toughness). Japanese
athletes have long suffered from not being able to perform up to their abilities in the Olympics and other
world competitions. The real causes need to be identified as quickly as possible so that countermeasures
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year World name (nationality) Japan name World name (nationality) Japan name
1st rank 1st rank 1st rank 1st rank

1970 10.24 | Ay (Fah) 10.54 |#MEFIER 11.24 |# B(AED) 11.94 | AHFT &
1971 10.00 |RILYI(VE) 10.64 |#MEFIER 11.00 [a7~)L () 1224 |tHEF
1972 9.90 |/\—k(K) 10.54 |#EFIE R 11.00 [>a7~)L (GE¥h) 1224 (RTEERF
1973 10.24 |a)LR)2—H(ViE) 10.34 |#EFEZR 10.04 |>aTA)L (E¥H) 1214 (lLEEF
1974 9.90 | AT LR (CK) 10.64 |#EFEZR 11.90 |¥zEY XA EFKR—F) 1204 |tHEF
1975 10.05 |UF1vo(kK) 10.48 |fEFIE X 11.03 [a7~)L (EIH) 11.95 [Ty
1976 10.06 |/R7+—K(kJ=) 10.56 |(Zm@sk 11.01 (JES— (F¥H) 11.78 KBS iEF
1977 9.98 |LAFILR (Fa/Y) 10.62 |[RE% 10.88 |TILR+—(EH) 1192 (KESiEF
1978 10.07 |ZF7—X(k) 10.61 |/RHEEEA 10.94 |4 — )L (BRIR) 11.73 [MEZEED
1979 10.01 (A7 () 10.50 |/=EHEEA 10.97 |47 — L (IR 11.94 |EREF
1980 10.02 |4 2T+—KR (k) 10.59 (Z2m@Eik 1093 [#— )L (B 11.94 (KBS EF
1981 10.00 |JLAR (k) 10.58 (Z2m@Asik 1090 |72 2 74—K(K) 1191 (KEYiEF
1982 10.00 |JLAR (k) 1040 |:BKtaR 10.88 |4 — )L (FR¥R) 11.89 [/NEEEF
1983 9.93 [HILE> (k) 10.46 | F#gEA% 10.79 (722 74—F(K) 11.74 |/NEEEF
1984 9.96 |SvA=— (k) 10.34 [F#ahtst || 10.76 (7S 274—K (k) 11.97 |Ri%EF
1985 9.98 |ILAR (k) 10.50 |Zitp%E 10.86 |~ — )L (F¥H) 11.81 |dt@EEE
1986 9.95 |RyPazy () 10.35 | F#kah st 10.88 |72 274 —F (k) 11.73 |dtEEE
1987 9.83 [RyTavyr (i) 10.33 | F#gEL% 10.86 |X17 () 11.92 |RuFA %
1988 9.92 [JLAR(CK) 10.28 |EFER 1049 [Paq+—(k) 11.78 |RuFn %
1989 9.94 |/ LIL(K) 10.28 |EFER 10.78 [v—"2z)L(k) 11.76 |dt@EEE
1990 9.96 |/SLIL(K) 10.27 |=EH%XH 10.78 |[AvT71(K) 11.86 |ZFifiT
1991 9.86 |JLAR (k) 10.20 |F# LiE 10.79 |Av7 (k) 1M.71 | BFEF
1992 9.93 |v—2a(K) 10.30 |BFFE=A 10.80 [Aw71(K) 11.72 |B#EF
1993 9.87 |V RT4(FE) 10.19 |BREA 1082 [F4/8—R(K) 11.62 |FEERE
1994 9.85 |/\LIL(K) 10.24 | &% 10.77 |Fyon7 (&) 11.58 |dt@EEE
1995 9.91 |RA)—(hT+%) 10.21 |FEER 10.84 |F—L 2R (¥) 11.65 |Jt@EEE
1996 9.84 [RA1)—(hT+4H) 10.14 |ER[RE A 10.74 (Av74(CK) 11.48 |dtEEE
1997 9.86 | 71— (%K) 10.08 |BREA 10.76 [Ca—rX (k) 11.55 |H5EEM
1998 9.86 [RILKE> (k) 10.00 |FEER 1049 [Pa—2X (k) 11.53 |#FHHME
1999 9.79 | 7= (K) 10.06 |FEEE 10.76 [P a—>X (k) 11.45 |FFHuE
2000 9.86 | 71— (K) 1011 | NlmEE 10.75 |¥a—r X (k) 1142 |REFH
2001 9.82 |J—2 (%K) 10.02 |EARE A 10.82 [Evkoty 4F(9%9) 11.36 |Z#FF
2002 9.78 | BV TA)— (k) 10.05 |R#GEE 10.83 |Evkyty 1F(99) 1145 [{REFH
2003 9.93 [P.oa vy (F) 10.03 |Rk#EES 10.85 [K7RDAK(CK) 11.45 |#FFAME




Table 2 100mrecords of world and japan's 10
ranks average.
World man 10 Japan man 10 World woman Japan woman 10
Year ranks aver. ranks aver. 10 ranks aver. ranks aver.

1970 10.24 10.77 11.47 12.25
1971 10.30 10.73 11.38 12.37
1972 10.22 10.69 11.34 12.37
1973 10.30 10.65 11.27 11.84
1974 10.32 10.74 11.36 12.23
1975 10.16 10.68 11.28 1217
1976 10.13 10.72 11.13 12.08
1977 10.14 10.72 11.13 11.99
1978 10.09 10.71 11.14 12.07
1979 10.12 10.60 11.14 12.06
1980 10.12 10.69 11.09 12.00
1981 10.11 10.64 11.10 12.04
1982 10.10 10.53 11.03 12.02
1983 10.09 10.59 10.97 11.83
1984 10.08 10.49 10.99 11.97
1985 10.07 10.55 11.00 12.01
1986 10.04 10.53 10.98 12.02
1987 10.03 10.47 10.94 12.05
1988 10.00 10.43 10.84 11.97
1989 10.04 10.39 11.04 11.88
1990 10.04 10.44 11.02 11.91
1991 9.97 10.34 10.98 11.83
1992 10.00 10.35 10.91 11.82
1993 9.99 10.37 10.98 11.83
1994 9.96 10.35 10.97 11.79
1995 10.02 10.32 10.99 11.78
1996 9.95 10.34 10.93 11.68
1997 9.93 10.29 10.91 11.71
1998 9.92 10.28 10.88 11.72
1999 9.92 10.26 10.89 11.66
2000 9.97 10.24 10.92 11.62
2001 9.96 10.27 10.96 11.69
2002 9.93 10.23 10.97 1.7
2003 9.97 10.24 10.96 11.65
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Figure 1 Men 100m time of World and Japan 1lst
rank in chronological order (linear
regression)
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Figure 2 Men 100m time of World and Japan
1st rank in chronological order

(polynomial regression)
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Table 3  Regression equations of World and Japan's 100m records and Year
B AR D EIFE R R FEK mlEK Y=bX+c 1970F D F BfEZ R L F=El/HEH
HRBFREEIVVIMOEIFELR 0.567 [y =-0.0080825x + 26.000 y=10.043-0.0081(x-1970)
BARABRFEEESUV1MORIFRER 0.849 y = —0.0189820x + 48.046 y=10.616-0.0189(x-1970)
HREFREEIVVILOEIRELR 0.485 [y =-0.0090297x + 28.795 y=11.065-0.0090(x-1970)
HBAZFEEESI1MDOREIRER 0.821 y =—0.0210786x + 53.643 y=12.076-0.0211(x-1970)
HRBFREESVVILETOFHENEIFER | 0858 [y =-0.0104881x + 30.901 y=10.216-0.0105(x-1970)
BABRFEEESUVIMETOFYENEIZFER | 0.947 y =—0.0175567x + 45.365 y=10.693-0.0176(x-1970)
HRLFREESUVI0UETOTHENREIFER | 0.707 y =-0.0135027x + 37.878 y=11.284-0.0135(x-1970)
BAZFEEEZVI0ETCHOFYENEIFZFER | 0.803 y =—-0.0182574x + 48.198 y=12.148-0.0183(x-1970)
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(linear regression)
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Figure 4 Women 100m time of World and Japan
1st rank in chronological order

(polynomial regression)
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Figure 5 Men 100m time of world and Japan
average 10 ranks in chronological

order (linear regression)
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Figure 7 Women 100m time of World and Japan

avrage 10 ranks (linear regression)
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average 10 ranks in chronological

order (polynomial regression)
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regression)
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Table 1 Recent studies regarding the
inclination track.
Year Contents

2002 A ER O Z 22T (18, 15, 10m)
2002 fEAER % O20mZE EEEEIZDOWT

e A} A BRI I F8 1T DR AR & FIE)
TEDESR

2003 fEAAER OBRUE LI HIZ OV T

HRERZFIH LIy JoF 7 X
2 — ~ OEMESHT

2002

2003

o i Y
2) 540 H KA & 2 5P

b s Y
3) AT H T e 2 g
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Table 3 Characteristics of subjects.

Body  Body égg?

ge .
Sub. (yrs) hight mass rocord

(m) (kg) (S)

K. K 18 1.73  69.0 10. 68
I.T 17 1.73  58.0 10. 93
H. S 17 1.61 52.0 11. 21
K. M 16 1.66  59.0 11. 57
N.T 17 1.70  60.0 11. 42
I.H 17 1.62 52.0 11. 94
K.Y 17 1.65 51.0 11. 87
M. H 17 1.76  59.5 11. 98
1.Y 16 1.74  56.0 12. 86
Mean 16.89 1.69 57.4 11. 61
S.D 0.57 0.05 5.27 0.61
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Table 4 Comparsion of running time between original (0), -3%(S) and (-4%)+(-2%) (W) incline track
dash.
unit:S
Sub Original S:=3% W (=4%) +(-2%)
10m 20m  10-20m 10m 20m  10-20m 10m 20m  10-20m
K. K 2.00 3. 15 1.16 1.98 3. 11 1.13 1.95 3.05 1.10
I.T 2.03 3.18 1. 15 2.04 3.19 1. 15 2.02 3.16 1.14
H.S 1.98 3. 15 1.17 1.98 3. 13 1. 15 1. 98 3.12 1. 15
K. M 2.10 3. 30 1.21 2.08 3. 29 1.21 2.08 3.29 1.21
N. T 2.07 3. 27 1.20 2.07 3. 26 1.19 2.08 3.24 1.15
I.H 2.17 3.45 1.29 2.16 3. 40 1.25 2.13 3.40 1. 26
K.Y 2.07 3.27 1. 20 2.06 3. 20 1. 14 2.03 3.19 1.16
M. H 2.09 3.33 1. 25 2.06 3. 30 1. 24 2.04 3.25 1. 21
I.Y 2.12 3.39 1.27 2.11 3.31 1. 20 2.10 3.29 1.19
Mean 2.07 3. 28 1.21 2.06 3. 25 1.19 2.05 3. 22 1.17
S.D 0. 06 0.10 0. 05 0. 05 0.09 0.04 0. 06 0.10 0.04
05S>5W 055SW 0558 >:P<0. 05, >>:P<0.01, »>:P<0.001
T-test 0>>W oW O>»>W
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6. BAERE K - AR—VIEE L ORR
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& “BUEFEEERE (n=20) (&0 7 v AL E21T -
7o, ZOREE, THADOEFEOR THRICEML TV
HZENRDL), B EZHEARND] LWHIHH
IZRWWT, “BUERIEE OI1FH 2 “BIEIHERRE
IovaBEICE,-T- (M7,8,9).

FEEIC Bk “H7Y 2> NMEEEER” (n=40)
L, T A MEEREGER” (n=14) T/ r 24
FHEAToTRER, EhAn i< wvny, TA LR
NleE->TNDH EWHHBIZBWT, “7 U A
v MEREGERE” O8N T U AL MEREE
B LoAEICEN-T- (K10,11,12).

V. 2%

by UV ERE B EORF 2R R L LK

RO B, 1) 770 2 MEERLZ B &>
oL, 2) BAEWNE KR AR-VEELO

BiEL Y, 7V A N ERTIEREZHE LN
952 THoT.

T, YTV A NOFEHATH DN E LI
66% &, mRLTHREEREETIZE (75%) Tidik
WA, KEOEKRT AU — R~ 38% (GSSI, 2004)
(R LR TRV, £z, 77U 2 MEERUI K
LEEHRRENEZ . 2 LT, ZoOERIITHEE
BHORENBNEL D THDH., BEBENLTHDHD, N
T A=< A&B EIE D0, REESHN T
EBICH TV A MERE#IO D Z D HE ST
W% (Steen, 1996). X 5IZ, FEEHIIEEHOH:
BEICRHL, 7V A MER~DFZLHFKT
HHZELEBEINTWS (Douglas & Douglas,
1984; Krowchuk et al, 1989; Sobal & Marquart,
1994). L L7223 b, HEEA Y vy 7 ZE 43 (100)
OREICLD L, TRV TV A2 DK 15%I2 %k
IEEMNEENTND Z EDRHEINTE Y (Geyer
et al, 2004), I0CIZ7 AV —RIZH T AL %
WHTR&ETRWVWEEE LT D (Burke, 2003).
Thbb, REENY 2 =THEEEICYH T Y A b
BREEID D Z &L, ZEIEYICHAS 2 a4
me, £z, Va=THEENRAT oA REbhD &
T ORI ~ORA~EBITT L 2R G LT
% (Steen, 1996). Z DX 9 RfERMENRH V7235,
FREE IRV T A MERERO LD THA D
7R

KEDIFEE A EDOERDIREE PN RFEFLDNNL
REBEHZT TN ERRESA TS
(Graves et al, 1991). F7-,Sossin et al (1997)
XA DIEEHE DRF~ORBERERE T HEE
ERELTWDZEERDTN, T OHEEE I
L CRBARICBE L CoRBRAE R LT 25, F
I TH9% LNEMCERholol EaREL T
L. Thbb, $7U A MEROER ARt TE
LHERE DI NREEF N, 7Y A MERZEE LT
WBHDOTHDH (Dunn et al, 2001). HAZBWNT
FHEREEOZ S BNRIEAE DHE TH D)3, (REEE
BOHEGHHT A BUGT 2 DICEBRFLIIVNAEORH T
720, Lo T, AARDIFEF~LREFLDHL
FICHBE SN TS LIFB 2T V. BEHRKGRE
RHHBEOH ) ¥ 2T MIFKEFERY ANDLED
MREBETDZENEEND.
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v MNMEROAEL N L— =2 VPEER ORBR T
<, REBERE~OHELORmINEELTNDLZ L
PARME X U7z, ACSM/ADA/DC (2000) (L7 AU — k
(ZLBIRRFBOMFZIZOWT, Rl sl (T =A
far he—, R, RXUX YT %) BRTIE,
HEHRRETE S THY, Y7V ALY, F
TEEOMKEBZEZDLRETHDLERSLTND.
Tbb, RESLE~ODEALOEIN, 7Y A
MZEAE TV D DO THIVUIAKRIRE ORI E S
LD,

F7o, V7Y A MRS 2 ERE BAETE - AGH-
AR—=VEEOBR LI, 7V 2 NMEIRE TR
TREEFEHRZDLDONEL Ao, &5,
BRER E BRBROBGRE 2D &, 7Y A b
BREEHCHET 7Y A FE2ERLTWHEN
82.5%, M ERECHIEIEBIDE N 71.4% L 72> T
W5, oL, BEMTHRAY U AL FEEIRL
TWDHHEMN28.6% L7x->TRY, ABFFEOR R T
THEBETERWD, BHORRIZK LT Y A
¥R EERL 72T UL 7 6 W BRI & 2D J5UA
MNHDHDMNE LIV,

=)
[=]

V. #&

anp

AAROME BB EREN Yy 77 A — ME, K—
v TRART D KREOEKT AU — M LY, iR
DTERRICH T A FEEBRLTWS, Ya=7
TAY—=ROH T Y A MERD, EWITBITT S
EERNE (snowball effect) 4L THIUL,
AARGFERMICIE F—E > 7 RENCR S AlRESE S
» 5. 10C (The Nutrition Working Group of the
10C, 2004) (XHEBLTWAHFU A hD 1/41C
N—=E> 7T A NCHtEE D AEEERH Y, B
TIEREEMHNT LU A MIeWnWeEHmELT
W5, ZLT, bR THITENL, 7Y A
NEERHLRNZEThDEBE LTS, £,
10C (The Nutrition Working Group of the IOC,

2004) 1L R—vE > 7 CHtk &l Eh=5a, “m
Bleholz” T EREBIZIE RGN E IR T
W5, BFLLHAT, Z?dI10C (The Nutrition
Working Group of the I0C, 2004) D#ENE % %> T
WDIRER LB IV TH A 5. KO REIE
FORE (17.7%) b b, EHENAETHDH Z
ERENVEIND . Vo =T BRSSO R Y
R ZITHZ e, FTITREEOEREEZ D
ZEVRRTHAD. 7ok, RFEILS UFMEE L
TEEINDTETHD.
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1) A= 2) SEASE 3) HuAR—URSET L —  4) Bk
1. L&z M. #ERUER
KIEEERIZEI L T 2002 EE 5 A H £ Thlkls X 1(20—100m P OHEEFRE R LI, £72K

LCTENEEL A TOREREFTRZ LT D,
F7FHAI L7 b — 2R OBERRRRIE 10703 — 10720 D

MTHO, BAANE LTUIMD TT XL —T D@0
KAETH D, %*'C“ %ﬂ%@lw— IR AEE
HWEOSATRER 2 = ZI128iE LT,
0. A&

. R ORIE S

L—H— Ky 7 Z — | E 5 Laveg—Sport
300C (Jenoptik/ ~> VU — xR 4k) ZHWT,
VAR OHEEEEEZRE L, V7Y TJE
BT 100Hz T O, FigfbL Lz — 2N
B—T— 27 (VK F N, fc 3 e JE I
Winter ™ J5#: (winter, 1990) Z W THEH L, 0.5
— 1Hz O & L7,

2. XfHB1L—A
KEEOHB L —2%2%5%RE L, FO—&%
F1IZFELE LT,

#1 WEOKERAE
Bt AE % ek (F) ELE (m)  JEfL
2002/5/5  20027K F E & 10705 B1.9 1
2002/9/7 2002B&4A »AH L 10720 j80.5 1
2003/5/5 20037k F = 10703 iB1.8 2
2003/5/10 2003 XBRGP 10716 m0.3 3
2003/6/8 20038 AEF1E 10713 180. 1 1
2004/6/6 20048 AEFHE 10710 1.0 1

211X 1 DIERK 22 B NI imidl E & o HE
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BREICR LT, 213X 2 12T 2 8ED —&
TH D,

1) FEmEEEICDONT
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2003 K BRGP 10716 11.39 48.8 38.5 87.4 48.9
2003BAEFHE 10713 11.57 56.7 37.9 74.9 37.0
20040 RFEFHE 10710 11. 44 65.5 40.8 84.3 43.5

#=3 IkmEE
REVRE (n/s) B8k (sec) FIFEHhS (m) AE4

D-RA1)— 12.10 9.84 59.8 "96Atlanta
B.Cavvy 12.05 9.79 50-60 " 88Seoul
C.ILA R 12.05 9.92 50-60 " 88Seoul
C.ILA4 R 12.05 9.86 70-80 "OTHRE
FILTUIR 12.00 9.94 72.4 "96Atlanta
ARILEY 12.00 9.93 85.0 "96At|anta
R./NLJL 11.90 9.88 70-80 "OTHRE
mgy—y 11.87 9.86 58.1 " 97Athenes
D.2vFzIL 11.63 9.91 60-80 "OTEIR
HRER 11.67 10. 05 50-60 "02BKEFIE
FRER 11.63 10. 08 50-60 "98HAEFIE

(ZELLYBINIHE)
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1L 32 —56m ThHDH, LI LR 3 DOHFIKSCHH
KOREEELY OREEDOHTBD LENE DD,
02, 03 AKFDFERD X H I RME DI A FREEN
BWEERHHEE LD & KB IR AEEE O
BRI e 0 B ATgEME N[ 2 72, A1 9 —
1070 B O — i BtEE 2N E ORREDOMERFRE 13 8 5
MORREINE LB s,
LBEFMBLHNTCL—2F Oy F LA NT A
ROZEERZ, X0 EMICEE Y — & RDTZ
WeE x5,

SE X

D.A. Winter (1990) Biomechanics And Motor
Control of Human Movement. Wiley Inter-—
Science pp41-45

AZHIER « IR)IFERRS « BT R (2003) HAGET
MED B4 100m A O A &— RO . B Rt
O EFRFY AR — ML REPORT2003. ppl9-23.
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(#1) AR L g
(AT TR S

ERE 2005

H ZI:—/}:ItE 400m /N— RIVETFD L — A — 50T

K Y
2) EHLTEMKE

PRI
1) AAKEHE

1. [FL®HIC

AHE TIX, 2004 FFIChAE SN ENFEERS
2B 5 AR 400m N— RLEFEOL — A E X
AL L, BBFEDL—ANH — 2 OEHIZ SN
THLNZTHZEEEHBE LT

2. Ak

SRR L — A%, 2004 FE TR ERNO
3 RE (HEZ T 7Y KIRKE, BARTFHE,
A== L) ORFEL—2 (BF3L—X, &F
11L—R) ThHo'.

BHEDTVENVETANATERANT, AH—
MR MO EE L=, A X —LD5

Ty B
3) FHEEE RS

By TE L
4) =EAE

AN
5) KT

E10BD/N—RLT VT T REEDE MDD HER
TEDLEDICERFLBIRE L. /g%, EXR
NORKEEREICENN— RV T VT T AEZD
By FHTEA NEHGEHZED, K— RVXHEIC
LR (XHRFE) 2R 7.

B4 1%, ~— FVXRER B L O XH RS2 R
L72bDTHDH, AX—NBHE 1 ,— Kb (H1)
F CTOXMAZ S-HL & L, LA F - y— R/ % HI-2,
H2-3..,H9-10, & n— R HIO) B 7 4 =y a
FTZHZHIOF &L, £/, AZ—F 0L HET
Z L— AR (BUF, mi), Hs 225 H8 £ T
L — AR (LR, H), b7 =
VaETE L —RBEXE(CLIT, %) L ER L.

N— ROVXREIBRELE, ~N— KV 7 U7 7 AEK
DHAT (V—FR) HOEHN LW OB E T 1

Hurdle 5 Hurdle 4 Hurdle 3
(H5) (H4) (H3)
Hurdle 6 H5-6 H4-5 ﬂ H3-4 ﬂ H2-3
(H6) 35m 35m 35m 35m Hurdle 2
\ - AT X [HE (S-H5) (H2)
| 185m /y
H6-7
som H1-2
Hurdle 7 Hr X ] (H5-8) N
(H7) 105m
—y;, Hurdle 1
H7-8 (H1)
35m
‘; % X[H (H8-F) > S—H1
Hurdle 8 H8-9 ﬂ H9-10 ﬂ H10-F
(H8) 35m 35m 40m
Hurdle 9 Hurdle 10 Start
(H9) (H10) Finish
B 1 400m /~— R/VIX[EEFE IS L O AR
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#1 EHEEZ7 77V Kloks (B+)

K& Iz IBE S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 H10-F
AR K ML XFEEE 577 3.64 3.79 3.87 3.99 4.19 4.20 4.42 4.64 4.80 5.56
i R 9. 41 13.20  17.07 21.06 25.25 29.45 33.87 38.51 43.31 48.87

S8 13 13 13 13 14 14 15 15 15
& BE b XMHEFE  5.86 3.85 3.94 4.04 4.15 4.24 4.24 4.32 4.52 4.70 5.51
BB 9.7 13.65 17.69 21.84 26.08 30.32 34.64 39.16  43.86 49.37

HH 14 14 14 14 15 15 15 15 15
AR B 66 XMEEFE 6.10 3.80 3.97 4.12 4.29 4.35 4.37 4.40 4.55 4.67 5.39
BB R 9.90 13.87 17.99 22.28 26.63 31.00 35.40 39.95  44.62 50. 01

S 14 14 14 14 15 15 15 15 15
FE % o XMEMRFE  6.02 3.90 4.04 4.12 4.20 4.32 4.39 4.59 4.70 4.84 5.74
1B R 9.92 13.96 18.08 22.28 26.60 30.99 35.58 40.28  45.12 50. 86

SR 14 14 14 14 15 15 15 15 15

HHEL, RON—FKNLT T T ABEROERE
TOHMHE L.

BIE X O RAERE X, ~— RV R %
XTI Z &z L k-,

A2 B R LSO B % T TORER
ERER TR LU P2 TR TR, f—-%
RTH) 1L, ZhENO XM EEZRD, K’
TR L.

<TEHEKTE (%) >
=[1-( i (182 ) & (m/s) /R () 3
FE (m/s))] X 100

3. BRELUEE

(1) EHB7 770 KBRS

1L, HEZZ 7Y KIRKS (KBGP) (12
B ABARNRTO NN— RVXHFER, ~— RLiE
R L O N— RS EEZ R LI D TH
L. Flo, K21E, BERFON— FAVXKREEEOHE
BERLIEbDOTHD.

B LA RETFO@EIE (21.06 ) 1%,

10.0
— A (4887)

N 2 (49.37)

95
/ \ I (5001)
90

— FH(5086)
85 /
8.0 /
75 AJ

70

MR (m/s)

\

T T T T T T T T T T 1
S-H1 Hi1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 HI10-F
N—FILEM

2 KRBGP (HF) 28T D/ — FIVIXHLEE
21k

2001 AF A SR FAHE O VER S L 0 b3V @I Z A A
THO,APEEE MO A ARNETZEE L TWND.
L L7 s, fFIZIZ12.5 — 12.6 B Cliad
LR T 12.81 ), 14.3 — 14.4 D% 15.00
Bony, fi—-FBLOF %K TERE 6.7%,
10. 5% & K= < (2001 tHEFUEFHEVEDRBERFT 3. 6%,
8.4%) FERHINZ B HEFETHOT 1=y a bl
7. Lidnz, RL—RZBWTAZ— b3 A
HETOEVIZRAS V FEEWTWZZ &0 (FE L
Wit~ A 2004 6 H5SM), HAERTFHEL X
OFERIZ AT 72 By (v — XV —ik) Tho
TR EEEZEDEE, FORME+ITH
HL7-L—AThoTmE W2 5.

HI®RFE, 49.37 (HE_AN) 2~v—7 L,
TLERE N A FEYESD SR (49. 20 7)) Z2mR oD A REME AR
L7z, HI=2 006 14 B2 TEHERTIE, 135 TEHE
F LR THPEOREERHEZFHD D Z LB,
WEICHI-2 226 45 TEY 8BEE~—7 LT
AARNEF (WFHEFE TESERF L I
H5 % 21.7T— 8 RV Cili L TV o N, HE®ETELZE
DTAATIFIEZ VT LTS (21.84F). Lo
L7, [ =T R=28 | |[ZHhEInbZ &
DN 14 AR TF & LTI, BRI —BIE TERN 9%
BEmL, TOH0 N AEAETLE OIS 48 £
BENIETIZHEE N2 50 Liv.

Seal U7 flAy, FHEM ST, H5 @i 48 b
HFvw—27 LIEL—AL0H 0.5 IFEEELS (LT
22.28 7)), ARDL —RARZ—L B 2 LRT
ERVEF LBICOPETOT 1=y abigo
7.

(2) HAREFHE

F 20k, AARRFHICBITD L4 & FON—F
JVIXTEIRERE], ~— ROV e 3 X OVN— RV IXE
BEERLELOTHD. £, K3IL, FETFO
N— RVIXEREDOHEE Z R LT b D THS.
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100

— AK(4874)
HiE (4963)
SIH (49.66)
— BB (49.80)

95 P—

SN

L
|

X R B (m/s)

N

15 \
70 T T T T T T T T T T 1
S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 HI0-F
N—FILEM
X3 HARETFH (1) B 5/ — FVREHE
FEZEAE

BRBEFIL, BBLOH OV H KK GP &
FIER XA A Tomim (13.19F, 21.04 %) T
bV, O TLEAF T 72 L— AFPEO &
DDOFEREIL, DRV EmESTWNWEENZLHEA
I, L L7ens, i 12.84 7, 1% 14.86
Mol R, iR X O —%EKTELZNLEN
7.0%, 9.5%& K&, KBGP[FIER 48 % f-To
T4 =y valklrolz, Eidvz, 2 HERNCHEE
MWD b H o722 L2 & 2L, T+
HDOWNW L—RE oD TIX A 9 h.

FIRE T, HS 2 A RBEFITIRT 2 7 T
(21.498) T 5728, AN OEMA R L —R %
AL, bbb EEThH o EDED ITHE
FhERE (AI—FERTFELE T%HEEREIV), &b
IZ2FERNC 48 b ~—7 LI H AR TAHE (48.98

) TIH1430 B THR—L Wiy 158
Mo TLEY, HORZ B 0.7 ENLTO
Ta=vva kol

k8T, KIRGP TlX22 -7 Hs %
21. 92 BTl L TNy, A7 & Z1TiE 3 — 4%
THZHNTWDRT—FIRTRIL6% EREL, %
Hait BAT 4 BFEP R B HWE A A (14.50 7)) Th
Nolztbod, HEXANLIVHO.8HENT 1
—yalilpol.

BCEE T, Hb 2 A KBFICR S 2072 Tl
(21.76 ) LTW5HM, H-6 TRE L HEZEKT
S, FH6-T TIEIET L2 L, FEOE N
ZEL TR FI—HIKRTERS T%H & REWN).
H5-6 TIX 13 476 14 B~ BE 20 Bz TnD
D, ZOBEFHEO R EOE D IZKE S A
L7t Wz b1EA59.

(3) AR — —Jp |

#231%, A— =R EZBITABF L2 BFED
N— RVIKRIREE], ~— Rvisiksfilds K Ooos— K
NXEAHEBERLIZbOTHS. £77, K41x, il
BFON—NLVXHEEOHB L RLIZEDTH
5.

ZAREFEOH BIE (13.278) B OH @i
(21.16 B) 1%, KK GP BILOHAETHEDORFL Y
HBIEBEWL A LTHSN, o2 L—RTH_TH
MELBECOMEL TR N T2 &2 (Fi—
R TR 5.9%, TR%RIEKTEL 7%), 48k
(48.59F)) TOT7 4 =v i alloORNol-E VN

*2 AAKEFHE (HF)
K% Iz IEH  SH W2 H23 H34 HA5  Ho6  H6 7 H/ 8 He9 HO-10 _ HIOF
BX K If XmEm 562 36/ 370 38 400 417 42 442 462 472 552
3B 9.49 1319 17.04 21.04 2521 29.46 33.88 38.50 43.22  48.74
S 13 13 13 13 14 14 15 15 15
T% W 2ft XMmEmM 50 360 380 304 410 420 439 445 450 48 562
3B 965 13.45 1739 21.49 2578 30.17 3462 39.21 4401 4963
S 13 13 13 13 14 14 15 15 15
WIF RER  of XMW 597 380 381 404 424 435 445 444 454 464 532
3B R 9.77 13.64 17.68 21.92 2627 30.72 3516 39.70 44.34  49.66
S 14 14 14 14 5 5 5 15 15
Ml R A Xmesm 602 377 3.8 400 415 444 437 449 450 469 546
3B R 9.79 1361 1761 21.76 26.20 30.57 3506 39.65 44.34  49.80
S 13 13 13 13 14 14 15 15 15
#3 A—n—fElL (57F)
K#Z  JEm 1EH  SHAl W2 W23 H34 WAL Ho6 Ho7 HI8 HEO  HO-10 _ HIO-F
BX X Ifz XmIEM 586 362 379 380 400 415 420 442 45/ 465 544
EBESRA 9.48 13.27 17.16 21.16 2531 29.51 33.93 3850 4315  48.59
S 13 13 13 13 14 14 15 15 15
BB BR 2f XMmesr 599 364 380 394 400 415 430 445 455 467 549
&R 9.63 13.43 17.37 21.37 2552 29.91 34.36 38.91 43.58  49.07
S 13 13 13 13 13 15 15 15 15
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100

BN
|

iy .
~

— 3K (4859)

ARIE (49.07)

X P (m/s)

715 \
70 T T T T T T T T T T 1
S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 HI10-F
N—FI EM
4 A—s—f b (B7) BT 5 — FVXH

HEEZAE

4. T} a Tz 2nd TAAF World Athletics
Final (617 : 48.72) \ZHZB L TobbTH4 %

EWVWIRT TV a—)VT, TTRAV Uy 7 OUER
W (48.46 Bb) 1Tk CRldkad ~—2 TE2Z &I,
LU= R DERBEFORENEZRTHDOTHD &
W2 5h.

R FIL, H6 £ TA ¥ — L% 134 TES
TEY., H5 O@iE 21. 37 F, H5-6 @i\ 4. 15 7
CIEFRIC AR RTF2BAEL, H6 @R THO. 2
BT Tz, L LaRb, RK14BHTE
HIETOH6-T 23 15 B> TLE-T=720 (B 1

Wit~ 7Y 2004 11 A B2, ZOKXRBETK
XL HEXERTESETLE--. H8 BB S DE
1L0. 43 ETIEAY, FERHIZ, ZhnT7 1=

T aFERDFEE ol L LN S, BT &
ZAIZREE L7Z H6-7T X2 D2 i1, miEFD L —
ARG =3 HERE L (K4 58), 48 i
Dtk %z PRSI0+ EY ThHom W
Z 5, FEB. BAOEMKRTIEITESE H6 £T13
A, H6 5 HS & 14 #3, H8 LIME % 15 #%) TAEY,
48.58 Fb LW H A LU iR dk (H AR 3 47 ;

85

— ' 0/3—(54.86)
T 45— (55.90)

80 4 A — kL3 (56.53)
— ARAGI2])
\ % (5732)

\<

T T T T T T T T T T |
S-H1 Hi1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 HI0-F
N—FLER

X5 A—s_—[E}l (&L7) 28T D/ — KX
b

R (m/s)
3 &
|

6.5

6.0

2004 R 17 f) Z#~—27 LT\ 5.

# 41%, A BAL 5 BF O N— RV HFEHE, ~—
RViEIERE R X OON— RVKBHE /R LD O
Thsn. £, K5IE, FRFEON— RVXKRHEE
DR E R LT-bDOTHD.

R L7 7 m R—@FL, 2003 480 R RE |
DALYV AT, 2004 FE—R b 53 EES
Al~v—2 T HRERE LN RTTHD.
F7o, 2T A T —i%FH, FuAA—EFEL LA
LY =AU (8336 ) a~v—2 T HFENE
ThoTleh, MEEF & bICARD HITiFE < Lidk
WRLEKTHO 7 4 =y va kipol.

AREEFIL, BOREEE B OOFRFDH AR
ek AEH L7z, H5 O@iEIE, 2002 4E 0D A —s3—
B b (25.46 F) <2 2003 4E00 HAGRFHE (25. 49 )
DLE LV HEVEE (25.66 7)) Th - 7228, F1AE,
BrOEEIR T 2 R/NNRICMmA D [/ —7 08—
M ov—2%REA LT EI—HETER, %K
THEREHIZI%E LK), 5%, 55— 56 BERT
EAFEToOTHNIE, &2 24 E%E—20
BEECHBET ALY R L —2AF — kD b

F4 A—n—pEL (&F)

K# gt 188 S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 H10-F
S. ymn- My XEEE 6. 61 4.30 4.35 4.47 4.49 4.60 4.65 4.87 5. 14 5.26 6.12
1R 10.91  15.26 19.73 24.22 28.82 33.47 38.34 43.48 48.74 54. 86

B 16 16 16 16 16 16 17 17 17
B. T13- 26f XFHFFRE 6. 38 4.22 4.44 4.49 4.57 4.69 4.84 5.06 5 4 5. 46 6. 34
T8 10.60 15.04 19.53 24.10 28.79 33.63 38.69 44.10  49.56 55.90

B 15 15 15 15 15 16 16 17 17
N. bvt 3 RFEEERE 662 4.20 4.35 4.4] 4.62 4.87 4.99 5.27 5. 41 5. 46 6.27
BB e 10.82 15,17 19.64 24.26 29.13 34.12 39.39 44.80  50.26 56. 53

S8 15 15 15 15 16 16 16 16 16
ARE BXE AMu XMEERE  6.69 4.59 4.69 4.75 4.94 4.97 5.04 5.14 5.27 5.32 5.87
1R 8 B 11.28 15.97 20.72 25.66 30.63 35.67 40.81 46.08  51.40 51.21

S8 16 16 17 17 17 17 17 17 17
a5H EBE&F Su XMEEHE 6.76 4.37 4.59 4.67 4.79 4.94 5. 01 5.19 5.26 5. 47 6.27
18 38 B ] 1113 16,72 20.39 2518 30.12 3513 40.32 45.58  51.05 57.32

HH 16 16 16 16 17 17 17 17 18
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L7259, 7k, 10 BRI FEM - 7
AERTBUC BN T, 56. 73 F D H ARFAE R Ao sk & ST
LTW5.

HHEPI, A 25. 188, 1. 4B EET
FTOAEY T, HBOEIEBLAREET (40.81 )
F0H0.5RIEEHD-TZA (40.328), T
HIE16.0—16. 5B TE LD DLEIAT 1T D -
TLEW, FERMOICARAERFIEZDEEZTT
5.2 TChOT7 1=vatblrot-.

SE Xk

A AR, A2 HIEB, MBS, [ E 53, FTE R,
/AREE  (2000) [ _EHEEE B 400m N — KL
AT D E AR & Fodk & OBtR - oL
— R TD L —ZARE = DN D, (KEF
WF7E, 45 (3), 414-421.

PR, EHIEW, EAFE L, PHLEHE, /MR
E(2002) — BT 400m ~N— RAEICEIT S
L— ARG — Lilik E OBR— 5 B EB LT
8 A H N N— RALOEBRFZICER LT—], X
7Y v MEgE, 12, 20-27.
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ERE 2005

(#1) AR L g
(AT TR S

HA—i 2P EEEERTFEO 800m L — A /NZ — 4547

wamt?  mmER?
1) BEEE Y 2) SEAE

=Ly

H AR B FHE 201 800m RS L — R ITI W\ T H AR
FeEKBIZEFH L, 77324V U Ev 7 ofFE L
ol KHREREFE LET) OL—ANHHERE
WE L, SBOPIEREED LUV IO RN D&
BEHE L=y,

Ak

BV L—h—=,L HARSRME FARE,
HARFME LT 80mIRPEL — A Z 2 BEDH AT T
VIR L, A MDY 7 F 1 24 100 m @i~
A L& ETAEBRNOHAIY | 4 100 m [X[FH O
WA —REHEH Lz, 72, 100 m XKW T
10 HAZEE U7 RE 2 G e, 1 ARIC3E LT SRR IR oD
WAy TFELTRELE, AV—FKZ2EvFT
BRI LIV A NI A RERE Lz, 1991 43K
FUHE SR A1 800 m P L — AR IT D RIEED
F— A OOV (RS, 1994),

wREBE
#* 1 EARIBRTFD 2004 FELLfEY) L— T — =31,

H AR BE B IR 36 & OV H AR FHEVL S 800m
L—RZBFDHAT ) v FBEOT v 7 XA L

04E[E 04/l 04HZACh

ATk | SvF Tk SvZ | ATk | 59T
120 - 17.48| 1748 S 1742 1742 : 1670 | 16.70
200 : 2925| 11.76 : 2891 11.49 . 2816 11.46
300 : 4438| 15.13 . 4410 15.19 ;4311 14.95
400 | 1: 008| 1570 . 5953 | 1542 . 58.12 | 15.02
500 | 1:1569| 1562 1:1461| 1508 1: 1351 ] 15.38
600 | 1:3149| 1580 1: 3007 1547 1: 2851 | 15.00
700 | 1:4742| 1592 1:4585| 1577 1:4422| 1572
800 | 2: 435| 1693 2 . 232 1647 2. 046 16.24

3) ENAR=YFFEE L H—

ey rma Y

4) FRE

F1F, SV AVOEFEFOLEY L—h—
=L BHAR@EKEE EAIIRESE L OVH ARk T
800m s L —AZBITHATY v hBEIUT v 7
A LERLIZBEDTHD, EFEERTIX, Fiizfk
THENGEE L, Kl (2548 35), Al (2
52 32) LIEFRICELERAHIXTL. HARFHET
LS 1 B SRR T2b0D 255 05
46 O B ARFLER A BN Lo, BEREFITNT DL —
AIZBNTH B BB ANA N— R %EY | TI—
NETTELRVMFFTLHL—ANRNEZ—2ThHo
7o HABRTFMHE T, 2000 DAY v kN F A LN
28 Fb 16, 400m 78 58 #» 12, 600m 7% 1 4y 28 #» 51 &
HEFINAR=ATHoT2Z ERNbND, WTo
L—Z22BWNWTH 100m Z DTy FH A MIE, i
#% @ 100m LLAA (B A1 200m 1% 120m & 80m D F
THA BT STWND) X AAR, I5BETH-
o etk D 100m 1X 16 BOH L 72> Tz, LL,
H AR TAHE CIXILRIZ I 200m HiAL TR L2 1R,
400m #1550 C 2 B>, 600m #i5LT 3Ry, I — L HILA T
4FHE20m T DT v T HEALLRBLEIRHIT L
Hho T,

K11, BERERTFO 3 L— 23 L1991 4 H R
e FEBHEOEAE— K, By FEBIUORA LT
A ROEERLELDOTH D, EHRRTINTH
DL —RZBNTHAE— NIRLIE T LTV
25, AAREFHE CIIHRMOD 120m DA B — R KRE
<., F72500-600m X THT N TIEHDLN AL —
RZHERK LTV, &EZEO 100mIZBWTAE— K
DR TIER OGN D 08, i, A& D &R0
Molz, T, L, Al LR THARFHET
TR DA SR—= R BT H L= AN Z — 0
MELTWeZ EE2RLTWDEFRD,
EyFlI, WTROL—Z22B W THEIO 120 m
T b <, 120 ~ 700m Hi,5 F TiX 3.5 ~ 3.6 4
SRR MERF L7223, Fefe @ 100m TIHE T L Tue,
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ANTA RE, 3 L—ALH 120-200m X IZE W
THROBRELS, ZOHBBRLIETLTWER, BAR
B THE TIE 500-600m K[ T—EHI KL Tz, Z
oM NG, EHRERBFITFETIIANIA R
DOHMEFFICL D A — REHMEFEFLTWD R, 7 b
100m TIXE Y TFOETIZED AE—RMEFLT
Wi=EEZHND,

1991 AUttt St e B O 2 v — Rk, Al
200m TIXIEHIZREL, PETE—EREIET
L7223, & 300m 2> HHERK LTz, HiE i
EARERT L ZT RV, Al LT 2 b 200m (2
BWTENEE CThHo T, R HEHBEOY v F
I, AP TRELS, FBTREETLER, 72
FTHIRL TV, AT A ik, 120-200m X [#]
TicbREL, HBRAITEHAD L TWEA, 500-600m
XECT—EHARL, TOBRELRD LT, iR
b EEEE E RRT AT 2 &, BRkECBIT S
A= ROEIIA NI A NIZX D, H#ED 200m (2
BIA2AE—FROEIEyFIZEDEEZOND,
EHEERFIL, 72 A= RMIBWTE y FORK
LD A — REMHRBLIOWKRT L RS2
Lrgkim BICEHERREE L5 TH A I,

HEIEEBORREEDOFFEICLDE, AU~
vy 7 &l L TR L L EDZEERPEICBIT D A
E— RORNIZEDHED LT L, L—ANRE—
T L—ZAHPEICBWTCTETORBEZIED . A A
N—=MIBWTAE— FEHRT 5 L5 SEITEY
MMENTNWDZE D ThHD, %S bR 5508k LD
RSN T A BB ERERFOEERT —
X DN ZER 2 TAW T2 50 T B O R AR
LU DOAK v T OF 2 IEHN = LET,

51 R CHk

MR, HHEIEW, PHT@EE, /NRTIE, [HH
Je2 (1994) PREFEERPFICRIT 2 A8 — |,
EyTFBEBLITA T A FIZHONT, ExAKF
=, MRTEE, e R (BEE) AR ke
BiE OB, N—AR—= YA, R,
92-111.

——4EE

= 04R)1|
—O—04H7Ch

O o REE BRHE
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HE (m/s)
© A N W A O O N ©
A/

50 45 40 35 30 25 20 15 10 5 0
O 2> & O BB (m)

X 12 2004 KFK GP (Z81) B %+ = Bk T o Bl A4 10 B hi

1

DR

10

©

HE (m/s)

© = N W H» O O N O

o FJIl 4th-16.26 (+1.7) 9.83m/s @ 4.29m

%k 6th-16.77 (+1.6) 9.88m/s @ 4.52m

50 45 40 35 30 25 20 15 10 5 0
BEEIR A B OBFEE  (m)
13 2004NCH |Z3\T 5 B+ = Be ki F= 0> Bl 2 o il

= EIZBWTEHE CTH - 7=,

KB GP @ By 7 3 FE I REAR BE O i iE (Vi o,
2004) IZHDH-VVEF (H e, 17.63m; G,
17.0lm) EL[EEETH Y, HHR—JiFOERE
(T4 10, 39m/s, BT & (1994)) & bl L 7=
ETH, —MRFIGEVBERHEZEHR L TV 5.
oD b, A)IERFIL 1Tn 28 2 2 B
AR ERNEAT D EEZ LD, A%IE, Bk
RE—V DEENTHETHA .

MR TIIPEERE L B ERREZIZIER C Th o7

2, BEMHE IR 0. 3m/s /NE o7, KR LT
RVWERIIZEBE TS 9.69 + 0. 14m/s TH Y, FEE
FEZ N S UVME A R S Tz,

S Xk

TR, WINT2, IWARESE, GHkEL, FHE
(1994) F -+ =BBkD BN 234 A A D
=7 AWIFgE . HER—REEE O, ~—
AR—N~ T4, 152-166.
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11 AR

10
9
8
7
Z 6
- 5
o
- FJII 6th-16.37 (+0.6) 9.90m/s @ 4.64m
3 — I 4th-16.69 (+0.9) 10.13m/s @ 3.50m |
2 — ALRL 6th-16.62 (-0.6) 9.85m/s @ 4.80m/s |
; — AL |

50 45 40 35 30 25 20 15 10 5 0
BEEIH A B OBEEE  (m)
[X] 14 2004SUPER (231} 5 1 = B Wk:se T o Bl 2= 3 il

HARTZ (1990) BESEF, KREREEL.

T2, HIUEE, /DNBERA, G2, Frifd
Z, ST, WARMEST, Ghmis (1994) EmmBk
DNAF AT =7 A WR—FEHEE O,
NR—2AR—=)L~H 4, 135-151.

U, FIARAW, FHLER, FEMEZ, Rl
H(2004) BEEERICBT D ik TERPE T
BB L =EPRFOERE ST, BAR
PR E B SRR, 3(1).

Petrov, V. (2004) Pole vault - the state of
the art. New studies in Athletics, 19 (3),
23-32.

B b3~ 2 > 11 H 5 B AF d&  TECHNICAL
DIGEST Wik A » F— A PO EY 2 =T
by 7T AU — O (2004), FEEBE~
Ay, 54(12).
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ERE 2005

(B4) BARRE L EER
BLBREMELE

H AR 25 - g Bkise F O B U HE(R & BEDIEIED A F A 0 =7 2895504

g mY kM—k?  pmEe? Masw?  mmma
1) BIRBAY  2) EEMAY  3) KA

I. B

2004 - 0 ORRE EiiHoRFHED B T EREKICE
WT, FEHE—RT (7 T7) A6 [EH OBk
THCOHKELEkE 262 16em b HHT 5 8m20 (K
DFTRLER, 2004 FEPEHIR T % 723 40) (R
55, 2004) ZBEHEL CRE3HEF LRI L L
HiZ, TT3RAV U8y 7 AREREGE (8ml9) & %2
LAY vy 7 REFELIoTz, FERTIGLE
L 7= 8m20 I%, 1992 FEIZ#&RE EMHRFIBN. L2 H
AFdk (8m25) 12, & 5em & F D AN 247
DYUFFEELTH Y, Ak, BRSO FH LIRS
B T, SFEPEET OB OB U ER A O I
YR OEEE NA A A D=7 AHNTHT 52 &
T, FEREH~DOFHN IR D & BN D L
HRZEGDZ &I LT, b, FHEFOT—4 %
BET HI1I2H7-0 ., 8m25 © H AL A oG E R
TR EOHARRBRTOT — X0, 8m71 (HARE
ThL) DFdkEFFON R r VTR 2002 4 KBRS
FUTYTEBLEZARNY V77 a0 —%ETF (8n49)
e EOMHR IR FOT —Z ORISR E LT,

0. A%

57 88 [m] H Ak Bpitkise FHENS (i - Aish

A HEEN AR PE B, 2004.6.4 ~6.6) OBT
AENEBRDE S T, BER L7 SFEP SN 8m20 A BRI L
Tei B 2 s Lot Lo, BSUIYE(R 35 K OO0 )R i
DENEZ B OM G ICRE L7225 DV AT
(60Hz) THE L, SO VIREHBEZT X A X
L <. 60Hzﬁw5%0Hz’ﬁWﬁLt% EHED
avEREL,.2HBDOH AT OEEMEE AR (CFH)
Liz, LT, BN RSO EEEEZ S &
(2 EARASCEH RO RBRAEE 22 SI2 DN ToMT L
77 2B, BiEFEREIZOWTIEH, L= =Ko
FERIELERE (LAVEG) 12X 0 HlE L=ns, Bbnn 3
HBOBERE X, BIESITIC > THE O HKE
DOKFEEE L LTz, X 112DV A AT & LAVEG D
FRER LA R LTz,

I HRELVEE

1. BhEsREE & B OIYER RimIZ DT

2 1%, FE®RFL 2001 FEOHM ST 7
Toml8 Bk L e ZERF O ERE DL %
ARLTEbDOTh D, SFIRFOED R &EmEEIX
10.5m/ ¥ (F5UIRT 6. Tm Hi5) TH Y. HREEFED
e 10.8m/ B (BEUIRT 4. 4m M) L0 b,
NS holo, Fo, mEFE GBSO R T
EHE DK TFRALND M, FEHIRTOHN, DT

1.5m 2.0m
. . il
® 2 @®

L L 2 {

® ® @

\\ . J / Laveg
Y Y L
5.5m 55m

DV

DV

X1 DV AT & LAVEG OFRERI
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DINTAR T AR E WEHANZ & - 72,

X 3 1%, BEUIEERmIcB T 5 FERT & 2002
ERRT T 7)) TEBLIEZA N V7 xo—@
F (8md9) & 2272727 4 U v 7 #ETF (8m31)
DIEREDOEEZR LD TH D, FERTFIC
OWTIHEEIRI 3D, ANV T xm—EFL
7 4 U T ARFICOW IS UIRT 2 S OB EHE
DEALZE, TNEN/RLTWD, FHETL XL
Vo7 7 xu—@&FORERE L BY 2 Saig
# (L2on) 2 6HEEG) 1 AxaiE# (Llon) £ T, XX
R CThHoTe, TDOH%, AN 77 —&F

S, B A HERE L7 ERUICE > T D DI
KU, FERRTIE, B 1SR EEEAK T
BN LYK > Tz, BAEO—FREFDOS
A B8 1 ARET O R C B AR EE MK TR A MmN
Hol-LHESINTWD (F7LM, 1999), 5%
BELRFEOERNALNTZ, 2L, FnE

—FEF H— 8m20(+1.8)
B5EE=105m/F @6.7m

BhREEEE (m/ 7))

= = =HRIEH 8m18(+2.3)
2001 E4[EGP
EEnEE=10.8m/s @4.4m

ISELFRAV DB INS D BERE

50 40 30 20 10 0
B E BB Rt (m)

FIET L BERT O ERE DEL

115

D—PRIETFNTH B A2 BEEIHE(R /2 310 5 Bh s
EORTICE, OXFHHoBE CGol 2 IRE D
DNV ENCHHL L 720 . R ORI 2 K& <
R SEHZ L), QB OBIE Gk
OHBEMOS &SN+ TR &), @ kD
FhE (EREZEZFTH2A IV IRETEH L) (]
JTAt, 1999 5 ATt 2003 ; FFAML, 2004a ; A,
2004b) e EMEELTWDHEEZLND, 2T
H, MHEOHRTHEEOKE 72 FEOB XX, HF
BLMCKFTEEL RV NS, BEaRRZT
AAIVINRFTEDL LHEFREOR T RELS AR
L EHRBNTWSD (BTfth, 1999 ; T, 2003),
Z 2 C, B5U 1 RRT OB I 5 FEERTO
FROB) X 2 HLIRE Lz,

KA, FEHRFEA N T 720 —RT 7
U 7 ABRFOBEY) 1 AETH ) O B £ T x
ERLEbOTHD, ZOKIY ., FEEFEL, B
) 1 BT O T, IRIEREC EEEZFE->TH
e, EO%, A EEREBBE S, 1 ARaIEEH
RFIZIX, 3BEFOHFTHRS MEZHEIE TV
RS,

X 51%, Bl RmIcB T 5 LEA0E L ER
L7=bDTh D, FEIRTIZOWTIIEEEIRT 3 S0,
AN T T7ea—@®FLT ) v T AEPITON
TIEESOIRT 2 50 LR oE{bE, ThEhr LT
W5, ¥, IEOMEN EOFHEEZ, AOED LK
DH%RMEE, FNEIRL TS, FEEFO LIEA
I, 1 ARETEEHIER I IEOfE (0.8 ) Th > 7223,
1ABRTEERI I -7 1L o TRY, AU~

11.0

o
o

g 10.0
£
"
ﬁg 95 — o — KR02741) v T A(H)
= .- - - KRO2A RS T A—(H)
%0 —@— NCHO04 35 F7820(H)
8.5
8.0
3 3 2 2 1 1 i
;1) Bl Al Bl ] B %
% i # i % it Hh
it it i 1 h it

3 HSEIYE(H R

B 2 YEHE DR
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F5H 8m20 O04BXREFIE BUNSATEN~ PEU SarEtit

Stringfellow 8m49  02K[R B&UN 1R ~ BA Y11 SaTBEth

Phillips 8m31  02KRx Bt 15RTEH ~ B 1 5 R

X4 [BY) 1 ASREH SEE COFHRFL AN 7 Tz —RF, 74 v T RABFEOT y—L0

20.0

15.0 T — - — KBR02741)y TR
- - @ - KIRO2ZN) Y TzO— bt
—&—NCH043 E78m20 [N

100 1

50 1

LR Fi(deg)

0.0 T

-50 +

-100

-15.0 ‘ ‘ ‘ ‘ ‘ ‘
3L SHAIRM 25AT M 25 RTA M 1 ST 1 SATA ROl

45 ENOIHEE R ISR D LIk A DL

77z —EF(AIE)RT 4 ) vy T AETF (3.1
) L0 b EREREIBBEIFE TV, Dk,
1 AETEEH ) S EEEIEE I N T, SFER RIS D
I ER RS S, BUBRE O ERA1E -12.3 B
Lo T\, FIRFIZ.X406DND K91,
WG 1 BRI . 3B FO RN TIE RS
REOIZHR D ITVLE (30cm) THEHILTEBY ., H
RIS 5l & D Tz, 20X 9 2K FR e o<
B OB X%, BiEdEL RS 2 5 2 TR
ThHHEALNDZ D, FEIRFDEUIER
HCEREAE T SETWEnit, Az -+
BAIVITRENSTZZ Ik D EHRLND, FE

—— KBR02741) v T R(H)

- - & - KRO2RR)V YTz
O—(H)

——@——NCH04 3 E7820(H)

IKFEEE(m/sec)
©
(4]

90

85

8.0

I3l PAC R

B6 BUIRmICIIT D AEE DAL

BT L EY) 2 ARpiEE R [ CBh AR T h o 72 A
N7 7 xu—EFL, B 1 Bai el ERE %
KFEEDZ L7 8m9 ZBkEE L T/, BhEH
ERRKRELS 2D L, BUBIEICRELRIFT AL
NDOT, BMIZHET D2 LIxTE R0 s, Fi
BENEY 1 SR RECERERETH IS
EWETDLZEICED, L0 K& RBhAERE CRY)
D ENTE, SOLRLRBERH/RSND,

2. BRIz oW T

X6 1%, SFEET LR —iiEToRY Rmick
JLBEOKEREDENE R LIZLDTH D,
Gz (Ton) 7> HEEGIEEH (Toff) (ZF T, W
THORTFLHEEENMETLTWDN, FIHRT
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Phillips 8m31  02KRR B LN ~ B LT ih
OB EICHBITAFIFRFELEA N U 720 —8F, 74 ) v T 2ARFO T +— A

X 7

(-1.om/ B) OBEEREDKFNEZ, AN 7 7=
n—&FE Lo/ ) X7 4 Uy S AEFE (-1 4n/
) ks L/hSWEHRNICH -T2, ZD LI,
O Rim T, R IR TSR T L L 8ESE
AT SETWaoiE, 1212iE, R —iEF
D6, BURmE CHEFHEZRE LT &
WZkdeAhbnsd, ZOME AN T zu—
B (22.4) 7 4 Uy AETF (22.3 ) OBk
e IE, SFEIRFOBEEM 212 F) LD H0PK
Ehholz, LrL, FIERFOBEML, R >
H—nA THER LIS HETF (22.9 ) (BT,
2003) IZHARD E/NENHOD, T ETICHE X
NTWDHHAR—JIEF (TiETF : 8ml0 OPkIERIZ
20.5 ., ZREIET : Sml3 OPKEERC 19.7 ) (I
R, 1994) IZHRD EREWEHRPICH -T2, HAR
EFLFEC XD A T8n7l Okt oo
ViEFX, BkEEMA (23.91) OREWVWERFETHY,
HEMOFRENED B2, BREAICHEL TN D
EHER I LTV D (AT, 2003 ; Koyama, 2003),
SFIRFOLS. YR CHREEE L HF D HEK
SEPTICKRERBHEAEZGE TV &b, BEET
HAEMAZFERIEY BT TR D & A5
ns, £, BURE TOREHIZ W THET L
77

X 71%, BUIREICBIT A FHRFELAN T

FH 8m20 O04BAEFIE HUNEh~ AT

Stringfellow 8m49  02KBR BTt~ Bt Attt

Txa—&F, T4V T RAETFOT F—LERL
bDOThDd, TOKLY, FERFI, BUIEEH
RElZ B B A +0cs) o0, BSUIRTECcH B
FRAFTAMRY EF Tzt D LB b5,

BJ8 1%, FHEF L AAR—JREF, A —EEF
OEY) RT3 2 IR B O KR E D2 A 7~
L7ebDThD, ks, X R YEFE Bm29), #&
Fi®F (Tn76) ., FAEET (Tnb7) OF —X %, 2001
A== (BRER) TR shicbdTh
5. FHERFOLE, BUBHREOAEE T N e
VIBFIZRNTREL . AREEOE—27 OHBLEH
Ko Y@EEIZRWTEN-T-, £ LT, E—71Hi
b RE < B S BBz 20 ol
EORGEIX, N e VERFLIZEFRLCThoTe, &
IEBkIZ I 1T AR EMo&E & L, By
RO Z LR Z R L, BB ORiH: & iz
TERE NS, B clIgumos  k
FERET L LGS TS, ZL T, IR EHD
HERERE LT DO, TIECLIES THIER
DD Z ERMETHD EEHMINL TS (BT
fth, 2004), FEFHEFIL, 8m20 OBKEEICOWT, 4
R THZEHE RN & o T2 Ly S A 23 22 v o
7o (AH.2004) | TEEZE) 0 ARICB| > Hdr o721 (A
Tk EBiHAmEESS, 2004) & WO AL BTN D,
ZOXH M, M8 L LIZT D e, HICE
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I, IREMOEAERE L THEE B TR &
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OBKIEOEEE)REICI 1T DR EMOE) X & ik T 5
bz, BUIM o E 2 g - BRETT 2 2 & T,
SFIRF OB TN D EEAG) 0 HIZ5 > B o 72 )
BKEROSEZ A S 20T 2 T RGO K S,
SFEPEE T2 H AR 2 A2 8m20 % BEEE L 7= 5k
oMt LToAE R, BSOIYER R bMAEE 54 1
JUTIFRWS OO, BEE R CIIR BE A SRR
[>TV Z EBH LN E o Tz, BSEREICS
Wik, BB E L HbE T, 4%, 61K
FLTWSER & D08, B R © L%
TTHAIVTELETDHZLICLY, AREED
EELAHfFSND,

SE Xk

BryLam R AEA (1999) @ —iiEiRpkERF o B vEfi
FEDNA F AT =27 AN . PRk 10 4R
H AR B W AR — Y BHAEH S8 vol. 1
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BT DR T A =7 RN . ek
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L AE (2004) %588 [ H ARTFMEE  FE
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T BIEA (2003) 0 RlfiA > 2 — A IZEBIT 5

BAEWEER DA A A T =7 AWy

M. B kB~ 42 53(13), 160-165. 2003.
AT Z21ED (1994) @ EWEBkDOANA F AT =

AL (FErRKFxE 1E0RE) R —kE L
WA ORI, R—=A R =~ H Y A
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Proceeding of

Koyama H et al(2003):
MOTION OF THE FREE LEG ON
FOR ELITE LONG JUMPER.
International Society of Biomechanics
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FARAWIEA (2004a) B 7 @ Bk o 85 6 v i
BILOBYREmICE T 2E8EEIZ—.
B b 35t £ o R F} 523 aK — b AJFSE REPORT2003,
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FEARAG WIE A (2004b) 22 F- A= g Bk o> B ) e
B LY RmIc BT 2EEO FHIHE . ke
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1k 2005

(8f) EARE | B
B LR R E

— it FERBROE T O RSO ks K OSBRI 31T D SR E D A 2R A

KA Y

1. [ZFL&HIC

AEETIE, ZNETHLNTHRAB LA
MEFOT—F &b LI, EEBkOBIHE Bh
&tk 2 4%) B X OO REIZ R D S R D3 E D
A7 —, BACEICET 2 B m R 2155 2
EaRAle. T, MRERTFEORENL, AR
FOMEIZ OV TR L.

2. Ak

PITFIZ R LT REITEBWT, BB oMsH S
YR B L OB R mEicB T 28Ex e Lz

- 20024F  EMAEEREE B (2002. 5.3, ELHE)

< 20024 EEE 7 T 7 U R E KKK S 2002
(2002.5.11, JiH)

- 20024F 86 [Bl H A [ b 3t 3@ F M K&
(2002. 6. 7-9, VE R HIZAE)

- 20024 A— 38— | 2002 = =N+ (2002, 9. 16,
R E )

- 20034F B 87 [Hl B A B b E® FHE RS
(2003. 6. 6-8, HAVEEES)

- 20034 A—/3—[@ [ 2003 I =N+ (2003. 9. 23,
TR [EBR)

- 20044F  ZF 88 Rl H A F b 3 B FHE K=

(2004. 6. 4-6, A%

2002 4EEHE, A — N —E FIX VIR 7 A 5
(250Hz) & DVH AT (60Hz) %1 H, OKET
X2 HBOEEE VIR 1 AT 2 H Wi, RS R
23 WD 2 R TTIERE Y, VIR B2 T % A4 AL, 2
W DLTIRICK W EB L. BohliT—4%b &
2, FEREOE, #EARH L. £, B
o DY) R NS ERE L 7 7 — LT A L DR
ZAAGFREITIN 2, ERSICHEEE U2 BEEE (2RI
k) AR U, #BREE, HARAERFEIH, AR

BTE 2
1) Sk AR AR 2R

gz Y
2) KRB R ER

BE2BALDF3BLE LT (FKRS, 2003, 2004,
2005) .
- RHRERE L) B E 1,79 + 0.06 m, {AE 69.9
+ 0.9 kg, FEHFIELT7.78 £ 0.77 m
- HARETF HK1.86 = 0.06 m, AHE 77.8 = 6.8
kg, FEMEHES.19 £ 0.21 m (7.90 - 8.51)
- AARRFE HE1.77 £ 0.05 m, {AE 67.3 + 4.8
kg, FEMIFCHL7.65 £ 0.21 m (7.32 - 8.15)
EWEBREOT — 2 &L LIZ, MW TEEZ AT
ST EAT- T, BEFBESHICE Y, BEICRIT 2Bk
BRI EESE LB 2 B D IS UIBEHIRF D K, $
BEEOHE, EOEE (B &R TE L DK
FERE), BEOmOFERFTHE~DOEEOKE ZITHON
THEf L7z, E7z, HESHICEY, £FHIcBT5
Pet, BEHIRFOE O, SCRFR O SO LM
DEHRIZOW TR LTZ. FoWrcB ) 54 Bk
1356% & L7z,

3. BRELUEE

EEERE R LT, M1 I B X O] S
BT EWEEET VER Lz, EYEMEET
WL, FIRET OB T — X % Ae et al.

(1997)

X1 B9 2 BT HEE 2 O B OB 1238 1) D
BWBRE YY) (n = 33) DAT 4y I ES
F ¥ —. L2, LLIZZ Y 2 e, 14
Aii%, on, off [T L ONEEMI: 2, TD
RSO, TO (RIS DI R A s
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DIFVEIZ J > THMEAL L%, BYUIRRR 2 5erE L L
THEBOF TRk L OZe th i CHMk (L, FHL
TERL7=ZbDOTHS.

3.1 BEEMRREES OZER

AR I 1T 2 BREERR RIS, U BE I o FE 0
PR, ZerhPREE, SHIERRECRERR S LD (TRAX,
1990). ZEHic&ITH S FIRIT D iEE %23 5
ZEnh, BEBIOEOIC L > TES S, BRE
PREE 2 BT 2 AR ESE & L CHS ORI O E
DMIECHEENEZEZ 5ND. £ 2T, BUIEEHEEO
FHOIEEE, FOE LOUKEY,  $hiE Ll E oo FEH)
SR A~DOEEORX ZITHONWTHRE L. K213#
DOFERERLTND.

Biiest
0.18 (n.s.)

BEbE

033 (n.s.)

KEEDRE

0.58 (p<0.01)

SHEELEE

0.59 (p<0.01)

4 2 ESOIREHIRFIZ 51T 2 Bk BRREE S 2EIN (52
FLEk & S UIBEH R O O EERE, B, KO,
PRIELE LR EE O EAHRE 2 HT) . B OB I
HEAHBIRIE R 36 L OV 24 & FEIELER & DR
FHEIFRE A 9

RRFEER
R2=0.59

B 2R Le ko, FERGFEER~DRE (RHE
) MK E Do 7= OIXEEEIBERIE O K8 L O%h
HEELMEETHY, £ OEEESHRIZBNTH
WARBNTND X DI, BEEIBEHIRE O B L 3]
T A=< AL E T OREBERGETH D
ZERDMND. Fiz, Ihub 4 BT X D EHFEE
OFBAHITA 60% F2EE (FEMBIFRER2 = 0.59) T
HY, G oZES, EFEHEMED BT X 20 EI
ThA).

G BfE B 0 AR FE 1 X B AR E & & b IS kR
gk L OMBRERAZ < MES TV DR (ER,
1990), —WBTFHEZ - 70778 TIRBkER IR EE & 60
EELDHE & OB ERmE ST D
(Hay, 1986). Z Lo TMFEORERIL, AKFHE
RGN EEE T EE TRV & 2/RT O TR
<, KEEFENBEEEDHKIZE > TESHITHED
DXL, SHEEHE 2152 U O # L < %

RLTWDEEZLND. BB ORE, KFE
6 KOG E L FE O FEHIFLER~ DR B LRI E T
ol LB, BTV CKEEHE % 5 T
BE, BEITIIW NI RN SR E R E 2 15T 5
DDERE & 72 D

3.2 HLHEEOZENZ—rBLUOA{LE

[ 3 1XBEY) 2 i) 6 KNS I 1T D AR OB s
K OHEHIRE DK, 0 B E D OB S 2 —
Z, X AZKBRCBT KPR L OB E O E 2
fbERLTWAS. M3, 411TRLIZX 91T, KFEE
CORBEEIT, 500 2 AR IR, B 1 ARET O
DL, BEENZBWTRE b LTuniz. FEEIHT
DFEFRING, BHNTIT 2 Py & BRI O K-
DI DORNCA B R IEOMBEBEGRA LT (24
Bii, r = 0.77, p < 0.01; 1R, r = 0.55, p <
0.01 : ], r = 0.67, p < 0.01). HFHRITBITS
ACEE O EZE A & B2, BEHIRE O K S E Ol B &
DBRIZONTH D &, BE) 2 HRal CTIIEIRE O K
ST & KR L & ORNCFIRIZ 2 <, AKEHE
FEZEAb & BEHIRE O K & ORI B2 IEOFHES
NEHBNT- (r = 0.50, p < 0.01). )1 4w/TT
X, Y 2 ARAT & XS BRSPS EE & K
AL E ORIZITAOMHBER A B (r = -0.64, p
< 0.01), ZKEEEEZAL & B I o KT EE & o R
WCHABAIE A B 7o 7=, BEOI T, BEHiIRE O K
R, BEHIREO KRR & IS AR E AL & o/
WCHERMEEN AL (BEHIEE, r = -0.40, p <
0.05 ; B, r = 0.41, p < 0.05).
PREEOHEIL, WTNoRIZBWTHEMNL,
FRICEEONC R T 2 MBA R &E otz £z, BY)1
RN I T DR O T & EERKRE <, 14T
BRI D L & R, BEUIBEHIRE O F A & 3 EE D3 /)N
otz HESHTORRNG, WTHOHRIZEN
THHHERF O E R & fnEEE 2 b (2 43R0,
= -0.71, p < 0.01;1 47, r = -0.45, p < 0.01;
B, r = -0.45, p < 0.01), SREHEEEZ L & B
R DSNELHRE (2 4R, r = 0.82, p < 0.01;1 #=A7,
r=0.64, p < 0.01; ¥, r=0.88 p < 0.01)
EOMICHBEZLMBIBR N A STz, R o B
IRF DERELEFE & ORICAH BERFABEAN A LT DI,
L) 2 ARETEEHIIG & 1 RRTEEHEE (r = 0.41, p <
0.05) 35X U1 HRpiHe e & BEHulE (r = 0.39, p
< 0.05) ODHATH-Tz. KPELEE & EHEE O
EL DR ERD L, BUNCB T D AKEE AL &
EEIHREZA L (r = -0.46, p < 0.01), $REIHELE
b & BEHIBE DK SE#E (r = —0.37, p < 0.05), /K
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m/s KEZELRE

10.15

10.32  10.30

10.10 10.11

@ 2zFxry MHRTYy A BRTEY

-0.21

L2on L2off Llon Lloff TD TO

L2on L2off Llon Lloff TD TO

% 3 WQZ*W@%(Mm)2$%%%(uﬁﬂ1*wﬁﬁ(um)1*%%%0ﬁﬁﬁ@@&%(m)

EEUIBEHIE (TO) 2B T 54T (n = 33), HILETF (n = 8), HAZETFYE (n = 25) OKFE
FOSREEOHE. X OEIT2RT O FEE
gs KEFELDERE m/s MEELRE
O ez:FTEy R [ ] BREY 3.61
1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _
0.18
o | = ‘
nl -0.21 076 0.95
L2 L1 Takeoff L2 L1 Takeoff
[ 4 Ei(n=3$ HHRET (n = 8), HAZERFYY (n = 25) oY) 2441 (L2), 1441 (L1),
) (Takeoff) 1Z351F DR L OSHE EOSEL L (Bt —#2) . K OEIX &R T O EHE

ok AL & BEHIRF O R EHEE (r = -0.40, p <
0.05) & OMICHERAOHBBGRR AT, B
@2$m,1$m BT DAKEHEE & EREHE & O
HICAH B2 ABEBERIEA bR D o T2
:na@:awa,%mzﬁmfm,%ﬂ%@m
IR 72 K& < 5 T2 DI HERIIG 12 R & 7o K B
AL TBIERNEETHY, I OITKFEHEE
b ) ZRELSTDHIENEDNTHD LB

bd. ETo, ESUIEE O OB 2 ARHTN S 14
AI~DOZERHIZB N TRE S ELE T 52 (X

1), B0 2 AREidEtRE O SpE Fra R E O 1
ﬂﬁﬁﬁ%ﬂﬁ#@%‘u?ﬁ%ﬁf@?ﬁw IRHEHTH L
D, FIRICELE TS 572013 2 SRk
%%@%EL@%%E%¢%<?6_&#ﬁmT%
HEEZLND.

FSO) 1 ABRTCIE, BRI O KOl & B2 o 7K
R (Bi) & OBMERNA LN, Zhik
) 2 HRRTC A U v N ST R Y B~ Ui &
LCHELE FIFEEScHELTRBY (K1), K

VHEZMRFT 20N HE LT ThHDH EE X
HiLd. LavL, BED) 1 RRNC 31T 2 K P b
k%ﬂ%@ﬂﬁkgk@ﬁ_%%ﬂﬁ6nﬁw:&
5, 1HRIOBEITREL 2D b0, 14581F
ICRE AR E 2815 LT < 2 &A% 1 AaiHE
RO KEHEZRELS T AHLDICEEL D EE
2D,

BEEITIE, BEHIREO K TEHE S KE L T5729
AVEE DR D M5 2 L, Mok L Rk
RACB W TR E KR EHEZHTND Z ENEE L
mHLEZBND. —JF, BEHIFFO K &)
BT DAKREEEZE L () L oBfRITA NS
b OO, BEEIEEHIR O & SpE g2 (H
N, r = 0.001, n.s.) &DORIZEEBRIZA SN
. ZThonZ ent, BEREOERIZE H 720
BRI NDMEHEDRKE INEDD Z L iER0n
B, KEHEORANKELL DI EE2RLTWND
LEZOND. Fio, BEUIEEHIRE & BEHIRE 0O SR ELH
FEWCHBIER I A BT (v = 0.17, n.s.), B5Y)
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m/s KEZEEE
2
[ ¢@xFy
1 L
0.03
0 I P — 1
-1t
-1.42
FAsIEIE S 23k E S

X5 4£%F (n= 33, H®EE (h =8),

m/s SNIE EID R

A wrEy [ BATY
236
B o125
2
AR ETES BU®kE

AAZRFFYE (n = 25) OESGIRTY: (HHi~ERE KR B

FORN (R R dh~BE) (2361T 2K 4 L OShE E O EZR L. M OBEIT 4% T o E

BT DEREIEEEZ L (BE) & BEHLR D SR B EE
EICBEBRA LN EnD, B OSELHRE I
B0 & T EEEINC 31T 2 $niEis B B N A B RE O §R
EHELZREXLTAHEDICITERETHL EEZ BN
% . BEUEE IR 0O SR B & S R 2L & O FE RS
IR S 2 DAY, B T & sl 24174 7=
3D DGR B E AN 53 1T A E DD 38 < O AT
HbH. LIEnoT, KEEEDORD & i/ MRIZHm
TR E REREHE 2 ST 2 720120%, BEHiksO#h
B FMEEHEZ NS THZENEETHD EE X
Hbib.

B 51%, BT DA (BUHEH)s & U1
B R R I B X O 0K, ShiE SO
EEERLIZEDTHD. HMEITRLIZE DI,
BEENZ 35 1T 2 K E O L O XS B i s B8 1
ZHDOTHY, BIEICET DENEHERMN G &R0
65% LA E & RE o 7o, BEUIRTE TR, &R &
HIZEE L, AKFEEEFRD LT oo, EIC
ESOLE 28 L7z Ao = LIRS X - CTEniE s
FERHEMT 5 b (FARS, 1982), KEND
ERIELJT IR~ & D AWM T I D EEYIATEIC B D
T, B LEERORE RBRRICFIAT 5 2 &03%)
BB AT O - OICEHE TH DL EELXBNS.

INFETORREELDD L, FHRITEBWTKFE
HOMEOHIRITH 5 b D0, B 2 BHTE Tlok
XRBAERELES L TR ZENEBETHDL EH
ZHD. Fiz, Y1 BRI TR EEE OB &
EBIAKPEEE DA D RKE L D L H BRRN
BTN, 2003 FF A — R—[E BIZHG LT b A
Uy T (GBR) Clid 1 Axpiise iy o 7Kk ik
1£10.47 m/s &E RE o728, KFEEHEORA 1L
-0.02 m/s LIFFIT/IE L, 2002 R — =[BT
HE L7z ke Vi&TF (CUB) TIX 1 HaiEEo
IKIEEEIL9.92 m/s THo7=H, KELEEL(IT

0.28 m/s &ML T\, BEBlizcB W Tix, K
L & SRIEHEE AL & BRIy,
R @ F IR OWBOEIT 1. 45 m/s & 2K
FEE RO URE Db O, SHEEE OB
1£3.95 m/s EIEFIZRKENoT2. T DFINR
T X O, U L OB oM Bz < o
BTEOETHDLEEZDND.
BROENSE LN FER, BIUOYMEANET
L DD, HARNEF I 2 2500 b £
THEKBEOEEREZ2EOL 2 L, £, BUCE
VD ENELERE OMELS, FRCESUIRTREICRB VW TR E e
ENEHE 2B 5 Z E NS BOMEL D LB X
Hb.

SE XK

Ae M., Fujii N., Takamatsu J. (1997) A
biomechanical method for the construction
of a “standard motion” and the
identification of essential motion by
motion variability. In Abstract of the
International Society of Biomechanics
XVIth Congress : 27.

T2 (1990) BESHF. AR—=YRFET AT
U—4, KEfEEE.

Hay, J.G. (1986) The biomechanics of the long
jump. In K.B. Pandolf (ed), Exercise and
Sports Sciences Reviews (volume 14) (pp.
401-446). New york : Macmillan Publishing
Co.

FARAH, MMizz, B@R (2003) EUl~0#%
ITHNZ BT 5 —it %+ bR T o T B
MV 7 . BRERFEFREMBIREE (KW
FREE), AARKREFRE M B RSME#ERS,
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376.

FAAH, PHLEE, /MuZzz, JMEZ, Rl
H1(2004) B EEBkOBU M 3 KL ORI R
HZBIT DEER L R Z — . B LB O ER
AR — R HFZE REPORT2003, 3 (1), HAME I
FipoE e, 81-86.

FARAGH, /WNUZz, FHLEE (2004) AEmEBkoE
YR L OB U RN 38 1T 2 B AR EL O~
D FIAHBOERK (KA X —53K). & 18 [F[ R
R NRAF A D= AR RKE. BREEFEKR
%, 9 A9-11 A.

FAFH, MUz, FEE (2005) —iRElEBk
RFOEOIE I X OBSEIEIE 2 — (KRR
B —352) . AARAR—Y FEFEE 16 [0 R4,
(LR, 3 A 21 H.

FIARAEN, ZAREAS, IAENRT (1982) e BFist (7 1 —
VR BRAR—Y a—FEEHRE2, X x
DRAAN
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(8f) EARE | B
LR E

1k 2005

2004 HEE H AR TAHE S 7 EEBkEE T O BkHEENME O FHH &

KA Y

1. [ZFL&HIC

A TIE, 2004 4FFE H ARIRFHES FERBEA
B 34 OB Ml B L OB EhEIC > W Tt
L, BKEESANICRET 2 MM AE255 2 L 2l
7o, 2004 4L A AEFHME (2004.6.4-6) L7 T X
FV vy s ORFERBSZ IR, BIURAMEEE
BIZTBES N0 THD. 4V ey 7 BIE
HEGEEE A (8.19 m) ZBEZ 5 8.20 m ZBkATZFE
HEFREDMER L, 2071213 7. 90 m THIBERFE V-,

2. A&k

S, SR (8.20 m), M) (7.90 m), &
ok F (7.65 m) OFmBkEELEATL L Lo, 7%
EFIER;, FINEFIT 2L, SHOEFIIEEA
71 b (2004. 5. 14-17, BRIREES) OEPHE T 6 LA
HEWHFERTH-T-.

2HEDDV 1 AT (60Hz) Z HWy, %%%@@ﬁ
2 B SO 3 X OSSR 238 1 2 @ fE A 1k
7-. MLKWRE@%T/&41L,2&mMJ

IZR Y FHIREID 2 WKoTEE A 57, Foiiz
KRR D, FRELOOHE, FTEOBE 7 A2 b
BLOBEHOME, AEELEH L (K1), 7ok,

X1 TFTHoOBfislONEr Ay NgEER. &2
AV MAENEORIISE X VRIS, AD
BRI D2 & a2t

BTE 2
) SRREABRAREER 2

gz Y
N N

BT 15D T B e TS E & & [ L 7= 5
HIEEEEL, <FE, W), EHERFPZNZE18.25 m,
8.05m, 7.76 m Toh-o7-.

3. BRELUVUEE

X 2 1% 3 B®FOEEY] 2 A
TOKNF L OVE LS
BTG TR S SR RS
EEERLTZHDTHD.
B2 1ZR L7z & 91T, BEUIBERE O AKCEE B 1 5F
BPi®F259.98 m/s, M)I, EEFITI. 78n/s &
FERBETHo7=. L L, FIETORYIEEM
BE DKL 9. 12 m/s &FEFITRE L, SHEH
JEH 3.42 m/s CHEHL TV, ZOZEND, F
s F XU 35 1T D KR EE O & 1 % (0. 86
m/s), RBMOSMEHRE L KE S TERLI LN, E
H8.256 mEWIHIEMWART —~ L AEHET L 2
EMTERERNTHAS. —F, HIERFIIRYIC
BT D AKEEHEOWRAIL -1.12 m/s E/NE o7z,
%@%%ﬁ@*ﬁﬁfi8%mhf%otﬁ &
BEOHEE X 3. 28 m/s &/hE <, EHETIIH OB
%@Kiﬁﬁﬂ&%nﬁ,@ﬁilABstk

& T B R
ELHE DAL — 2 %,
B DKW, SREELH

oo, BEHFFOSREHREE X 3.56 m/s & 3 i3
$®¢f%%k%#ot.:m%®’kwg,mm

BRI AR 5, SR FIShE I A
ﬁ%<%%¢éioﬁ%ﬁf&ot&%z%M6
F7o, KS3ITR LI L OIS, FIEFIIEYI% I
BT 54 @g@%MﬂLMmkkk%<,w#
TIZENE IR FE DB 1.85 m/s E/NE Do 7273,
AEHEE DD %2 -0.96 m/s E/NE<IE Tz,
B, ESRFOSHEEEICOWTEHIRT 5 &, I
BIREIC B 2 8n3EsaGEF (B, 2.10 n/s;
B8k, 2.51 m/s), BFEOEINIBINEFOITAR
< (B, 1.36 m/s; &8k, 0.97 m/s), B4
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m/s KEZEDEE

12
117

10 ¢

0 Bk .WHA%%

L2on L2off Llon Lloff TD TO

L2on L2off Llon Lloff TD TO

X 2 ﬁwmzﬁﬁﬂﬁﬁlu%m 2 AR (L20ff), 1 #xpiEs (Llon), | ARaiEEH (Lloff), B5WIHEHL (TD),

PEEEEHIE  (TO) |

m/s KEZDRE

B 55, B, SH6RFOKEL KO EEOEE

2
s Amn L] +%
1

0 —
_1%

) %,
I E S P % I ETE S P %
X3 SFE, W, SSoRTFoRIge (B~ KE) B X0 (B R ~EEH) (2315 5K
ks KON E O 2L
KOBEMA T ZIEFRERE Th - 7278, B0 SIEFD P 7 A v B XOBEHIAE DR B4

SREOEEE 1L ESO® T D 0. 08 /s X L THJINEFR
1£-0.18 m/s & P& #ENKE < (57, -0.06
m/s), Z D7z EEIEERIR O $hE R LS SETF O
FWRE o7,

SO R DWW T A D &, SFEHRT Y 2
HARTHEHIRE ) D IEF IACERE N R E <, By 2 4
AT CIZE BITmE L (0.34 m/s), B5HI1ARTICE
T AEIED/NE VY (-0.07 m/s) (&u\ﬁ%ﬁmm%
iz, B, ESEERTFOBEEEIXIZIZERETH -
7ens, BEED 1 ARRETIC iéEM@%@ﬂ@@k%
o7 (B, —0.42 m/s; &8k, —0.15 m/s). F7=,
HHORFIL, B 2 BRTEEHRE O e b n X A
Mz Tz (FF%, 0.46 m/s ; HJI, 0.51 m/s ; &
Bk, 0.02 m/s).

B4 4 1% 3 F OB HEf 5 L OBUIRimIZHIT 5
TEOAT 4 v 7 ¥ Fv—%, K533 RFOH
) 2 AR & BB 33 1 2 B S & ONE
FIHTRRS L OKRBAEEDOZELEZ R LD TH
5.

FLOLLUTOWMY THD (X4).

(SF¥7ET)
- B2 M RE o> O D A BE 6 A8 FE A3/ Sy (SR,
161 deg ; H)I|, 174 deg ; &8k, 170 deg).

- BRI 5 T D IS U A gk BE i %k@ﬂﬂ%fﬁﬁd\é
VN (FREF, 133 deg ; HJI, 142 deg ; 5%k, 146
deg).

- B 1 ARAIHE R O WERR R BE 23 K & < AT IS
LTWo (578, +46 deg; HJIl, +6 deg ; &8k,
+7 deg).

- B 1 SR R O SCRFI R BB 23 % 5 I LT
W5 (SFEF, 6 deg; MJIl, +5 deg; &8k, +14
deg).

- B 2 ARRIEE IR O SRR DY K 0 i I

LTW5 (38, —20 deg: HJII, -32 deg; 54,
-33 deg).
QEEPLIBE ==y
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L2on L2mkf L2off

%3¢

L2on L2mkf L2off
\
Bl { {
= p \ P
/ N 7

Llon

N

4 Y 2 ARATHEHI 2> O BEU)EEHRE (2 5 1 5 SFEF,

TO
Llon lekaloff

L1mkf Lloff

B, EHERFORT v 77 Fr—. 12, L1

(XZNEEY) 2 AR, | AR Z, on, mkf, off IXZIEvEE, SR BEH i R m ih, et
Fze, TD (TSI, MKF XSO R ik R h,  TO 1B OBy 2 7”3

i L Cnd (80 2 #4500, SFEF, -3 deg,
H)II, -12 deg, &8k, +10 deg ; B5Y), FEF, -5
deg, HJII, —15 deg, &gk, +2 deg).

- B0 2 ARRiTde J OB 1 AR R RS oD SRR IR
MEVBRITINE LTS (SR8, -21 deg; I,
-36 deg ; &Sk, —24 deg).

e LS

- ORI AR _BIHIRBEAY 0 A7 ISALE LT
5.

- SO 30T 2 I 1A e B8 501 O Jet oy £ B2 708 R &
AN

- 50 1 AR IR OIS 1 0 #% 5 ~riE L
TWo.

- G0 1 AR IR O SCRFE R RS K0 A5 AL
LTWn5%.

F7-, 3EFOFEEZ A MB L OB A3 E

ORFEIILLTO®EY TH 5 (X 5).

O<FPy, WP OIHHE O SR T RO %
[F T B A3 & L,

OQ<FPIFEFIL, BEY 2 BRio 1 R0 ZEh Iz
(T 2 BB RR ORI A EE A3 K & .
Q@SFEFERTIE, BEUIEEH% I B OISR D # J7 [R5
B DA K Z .

@FFFERFIE, SR (R EM) THRO% 5 alEmH
FENEEY) 1 AxpiEinin & K& <, B 1 2R FE
PRENhoT2.

EHRER T, BEY) | ARarEE R o SR (BR R
%7 RIEEE 13/ S 0y o 7208, BEUIRT TIEok & <,
BTN < Ipo T,

O FIX, BY) 1 BRI O SR (R L)
REBO% 7RI BN K & Do 7.

PlbEoitRe2E L5 &, YR %58,

) 1158 F DB OIRT O KR D, ShiEis N
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HIGEF — 75T

deg/s EHETF
2000

AL RN T R £ 3
1000 :

0 : : : —
\ . . e SN
AN - N
-1000 : : : v 1

AU KRR £ 5E

1000 DT

-1000
-2000 : : . .
L2on L2off Llon Lloff TD TO
5 B5Y) 2 piEHIEE (L2on) 20 GESUIBEHIEE (TO) (23500 A 5FE, W), EHHE T ORI L OE L

B RE, KRERAHE OZ L. IEORHIATG AR, B OREI% GRS 5. L2off 1XEY) 2 AxpilEHEE,
Llon, Lloff (ZZFN 4 1 Axpiseit, Besh, TD (XBkUEMZ Rd. 7 — X (XEKUIRER 2 JEvE |0 &% S FF

B, =W ORFRTHREEL TV 5

NS Do T DI, BT O U1 T R o> % 75
FHESHEARE W (D), DF Bz 3130 < el
L CHSEIHI R OB 2N L TV eleb LB D
No. Fio, SFEIEFIL, B O RSO
D% IFIEERHEHMA R E < (@), BEI TR
% I7 AR L 2 fth O3 F D BB T LBl T
7o, OFV, KRS EihsSMENLBITT DX
A VT RRL, B OMEEE 2 R E 5
THIENTESREREEZDND. T, S
FiT, R OEEIIE T RO % J7 RIEDE A/ S 0
(@), SFEVEOHMEHED /NS FERICHT D &

D IREEEIEMEZ 1TV, BSUIRTHEIC WV TR & 2260
WEAZESE L W2 EEBEX DD, EHETORK
& LT, BRI CIR EIIRIRA K v Bl & S1F T
L T2 2 B, TR ORI ZImZ 50
RS> TV EZBND.

U] 1 ARRTCIE, TR T O KR O 3 IE
WANE Do T2nd, THUTIEH (O 2 K& <
BlEDITCTHEMT LR TE WD THD &
ExbNDH. T, U~ E LTl 1 4
AR £ CICHER 2 5| & H L TR RERH
L3, 1 AREHEHREER 232 5 I LT &
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SlEHTOICKMZEL, ZRETKEHRED T 2
b oHTHD (UMb, 2005). £72, 1
HrEiEE % ORI (R BB TR 1% 5 s A
MDREDSTZZE (@), 1RO R H R
D% FEESHENRRKENo7-2 8 (®), DE Vi
PCHEHBEE IO E L, BTk, BEEZ
TITPL MBS TV & b AKEEE A HEFT 5
CEMTERHEHRNDO—DOTHDEEZLND. Y]
L ARSI T 2 J0E 1 )R F 0 7 3 EsRF XL v
bRENSD, 1A IT DEEEICE T 2L
(FEF, -0.10 m/s ; I, —-0.52 m/s ; &4k, —0.54
m/s), HHOEFIIIEENKE o7 GFE, 0.03
m/s ; @I, 0.09 m/s ; &%k, 0.39 m/s) 7=HIZZ
DEIRFERL o TV, B, EHERFORE
DRENSTER E UCE, BEY) 1 ARpire i 2 fF
OBl &SNz 2 &, 1 AR O FH
THRO®ZGFEHGEE N/ NS hoTeZ & (@), EHf
BPRICB Ui 1 AR R (2 SR I R A K 0 A
FIAMEL TV ERNEZLND.
BHOFEM OB X DT IZONTHD &, BETIEE
PFIc ), SRR, B)IBEFIIR EW o5 o
DB T, IR T | BRI O SRy
B GR BB KBRS b AT ~LE LTV ens, #%
FEELEE NS KX o722 &, H)IEFIL 14
RTBERIIRE OO SCRERIRBR 23 e & 12 7~ L TNz 2
LIZED, ENENIEEEEREE TR A 5] &
DT DRI oot EX LD,
Ul 1 ARRTCI, SFEERTIEE B EE) KA K
ZLBEDTTHEMMT LN TETCWEDR, Ih
VXBEY) 2 ARATEEH R SR (R ) KBRS XY
HIFICALE L CBY, 52285005 1 AxFiD%E
N BT 2 SR RBR D 5| & DI RN K E 2o
7= (@) ZENERTHLEEZLND.

5P IR T O K B 1 1991 A HUT SR R B -
A M Bk TR J 1 5 S 1) 0D [ BT) e B 0 7 S
(8.97 m/s, TRIND, 1994) ELHEEL THEWV LN
IZHY, S%OMEE L IEIRrEcB8 T 580
HEEOEETHLIEEZOND. ZDHITIT,
BEEIRTE CH RO Z LEMEZFIH L, X0 BEUIiE
BRI A 2ok D L O REMERLETHH EEX D
N5, BHEFOMEO—o L LT, Y14
BOWTKEHEDOHBARE N ERHIF B, K
SEHEE DD 24N 2 5 T2 03] 1 BRiic it %
WERIOR & 20, KFHTRZRNICH S v e o
FEEOUENEI ThOL B2 bND. H)IET
L, WTFhoBRIZE W THIER O & 2F 03 Eh T
BY, X0FTIESLWHOB] X S EIEO RS FE

tprltE2oND. T2, HIEFIXEYICET
DENEHE A LIIMORT L B D S o 7208, 1
GBI DSRELEE DN NS o T2 2 2 G, ZhRA
TREEE) 24T 5 7o I LB U1 HIRF D SR 1A T ) &
EMADZENEE D EB LN,

SE Xk

WRTZ, HUEE, BRI, JHEEZ, b
Z, BT, ARMESC, G (1994) EbEk
DA F AT =27 A ATt E ot (G
3B EBRRTFHERANA T A =T A
WFZeERS ) (pp. 135-151). ~_X— ZAR—/L+
~ Y.

INIZEE, RARAH, FII@E (2005) AEMEBkOHs
UIVEFENEICBI T 2 2%~ T 1 7 AWIFZE (R
AH—3F) . HARAR—Y HIESEE 16 MK
&, WERS, 3 H 21 H.
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1k 2005

(8f) EARE | B
B LR R E

2003 #Em Bk O B A B FAE AL AE A OBES AT

omm Y

skkeR Y

1) AAREERT

1. [ZFL&HIC

BBk OB I B TE 2002 4R LK, fH4E
AARGENEHFINTEBY, ZZHEDIE LN
WBIRBZ bl Tnd, L LERLERERKSICE
WTAET D LML, WEREBETE TN
ONRBURTH 5, ARBFFETIL 2003 4 B A% TFHE
IZB W CREER & U7z BmT75em O H AFL 8k O BEFEE)
EZ ., BN Y — NERFOSYIRIT% OHET %
I LAHDE R 5EEHO—cT5Z %
HiNE 3%,

2. Ak

2003 46 H 8 HIZI Z7adu7z 2003 4 H AR E
IR TFHEC T D B REBk O O LA NEE
34 BRI, REPIRTE, ZHERFO
e RiEkRF O Y B {EEZ 2 B DA A — K7 R
7 T250 2~ /Ty L. 3IL DLT #EZ& W T
BNV Ry & AT Lz,

3. #HR

M1 XS RFOROVEEEZ AT 4 v 7 B

Fr—ThobLEbLOTHD, FXITEH 250 o
v TER LD ER20 a~vBXICERLELD
Thb, BITHMIENGAET, b 27 2—X

XK 1. ZHET, ERT, BISRToRY) Y #hE
AT 4 v I T Frv—, R—LITHREND
HFMOIHERRLTVD,

#£1 HEFOTOT f—)L

EHKiEF INKHBRETF ZHEETF
B5F 182cm 180cm 175¢m
*HE 68kg T1kg 68kg
Nk 5m80cm(2004.6) 5m71c¢m(2002.8) 5m50cm
gg;g’g 5m75cm( B B AR ETE0ER) 5m40cm 5m40cm
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- = 300 |
ﬁé@gkf& ’// i R AEF5m40
L INKEF5mA0
—//" = FFEFIMIS
100
-400 -300 -200 -100 0 100 200
gomE —» HEATF I EEAE [cm]

2. BERFOFEELOMELE, KPOMBITETHRZ X, &3 FhE 28 & > 72 o X2 Fim
~NOBELDEEOBERSEZH LD LTINS, X =0 R v 7 AN 2m By ERAIOME %275 LT
W5,

BLEETSD
1200 Rop 2Lk
1000 \
800 \ \
g — RHECGV
'\é 600 /XA _ — IMFKCGY
E \ EFH5m70CGV
) /\[\ — E¥5m75CGV
N\
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BAbE R LT, $7 2127 XL aB@FO N v —
~v ROMEDORRFZE b2 R LTc, Mo HP I
INARA R, LPITue—R A FERLTWVAD,
F 7o, SSIEH R IFFIC /e o T2 DS 130l 2 K FF
I/ o o A2 R LT D, okl R 2R L
TEY, TR EFHEZ R LTS, BREFL
TR 2R TORELEORHBIL, 7TX a2 @RI
AR FF ORI IEF IO OIx L CERIERT I
T XY aBFICHADL & REHINE L o T
Be Flo, TXV BRI ANARA 2 MEICH 28
Mz U7ZRpS b~ —a~y ROMEN IR E > T
WD DIZHF LT, E|IREFIIANA ARA > MEZOW
A T D ETO AR SRR B/ E - T
Do ZIVET/AY~—FETIXm @ e L,
FOREHINCROE T 5 E S TE R, SRy
Brs B SRR FIIRER DN~ — P DR & 1%
B2 DEIF TN~ —ZIE L T2 ATREME DS R
=iz,

BRBEFELT XL 2B FEDO N~ —~y ROBHE
D ZK 3R Lz, ZORMNG, #— Bk
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v e DS:DoUbIE SUpport
// s DS S$S:Single Support
= Double Support Phase
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Time(sec)
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X4  AREEAEA FED 2003 4F & 2004 4E 0 Hogk

Mo T, EAEH — v ORBKAED B MB/IME D 2213 =
RIEFETN 26.61-23. 96=2. 65 (m/s), 7 X ¥ =i ®FN
25.78-22.35=3. 43 (m/s) THH-7=, ZTHITEK TS
% FRIETF LIt O NN Jey i CHNIE C & 2 3 23/ )N
S D, TNEM O TDITH — U BARREN D
HWEELREL, F—rEOFHELEL/ S HE
Z. HEOORAZDRI LD RIS, =
DOFRELEFDN/NES S EHEO T ZADN/NENZ LI v
~—ROFMM R E S Z BT HRERTHD B X
LT,

2) ERBEFD 2003 4F & 2004 4F 0 s

BRBEFIZT T XAV By 7 TEAZ VTN
726D, 2003 FEIZFRER LT H N A | 84m86 (6/29
7T NERE - R 3L & RS 2 Sk
Mole, T ZTHERLESFEDT 4 — LDOEWNIZ DN
THET LTz,

2004 FOEREBFIZISHASHOKKR T 7 7Y
TIX82.18m CHEPS, 6 A 6 H O HARETH CIX
82.09m THERS & — RIEFA 7o ft 230 2 A7, L
ML, WEE, JaE 77— RO - =D
RL EAEITBRRTL LND0AT 7 — A%<
bz,

22122003 4F & 2004 FEOFEIREFDO KK T T
77U TOEBREROI S L R LT,

#2 B|IRBBFOKKZ T 7V D 2003 4L 2004

FE DRI SAF: D L
ek | WIEEE | BSA | VU—RE
(m) (m/s) (deg) (m) J1(kgw) | 737 —(w)
2003 4 82.95 29.2 40.1 1.42 364 7460
2004 4 82.18 28.7 39.6 1.37 341 7870

2003 4E & 2004 FE DO FIHISAE O el 6 . FERERD
K TEIN~—%5| < NOIRTIZ XD HTHEDOIK T
ThdIENnnd, ZUTIE, ik, 2004 4%
N —EB K IPERF LD THA I ?

B 4 (Z SRR T O F T & o /2 B4 B DR
ML EZ R LT, F£70. X5 T/ BRI B DRI
WL Z R LT, 26D TIE, HEY—r Dl
SRRV Y — X ETERLTND, U —
ZD 0.1 BEINIZIEe —RA L FTH D,

2003 4 & 2004 & Hie 5 & BEBIHTTIE 2003
FEIITW R o — R A P ETHRL, n—R
A v R BRIV TV DI LT
2004 AF Xl R ERICE T, HELZLODZE
LA IEBEEN A B I EIE —EDEE /R L T\, £
% BE A A B i, 2003 AR X — R A v MU T
AGHIZA R L7- D12 LT 2004 4E Tl e B
NHY U —ZAFE THELNHBEINTEY ., £0fA
2003 FEDNRRETH o7, ZOr—KRA v
N0 COMRBAET & BT DR IX, RIER O
VUSRS 72 & O T RO RIHREC K » THim 22 Z &
Lo Ty ~—2 Il T 5 1%L TV 5 R
TH Y, 2004 FILZ O OINEDBA+5312 78>
b LtEZONT,

2004 FITERBFELEFRITIT R NN 70,
BTEFHREA~AD o TEMA~T 7 — T HETEN
AL bz, ZIZon—KRA L hToHT
EHASOIERR 3T o T2z, No~—%
BT HmIZHh> TE~NGloMnFZ itk b
Tr—NThbHEEZLNT,
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7pot, Fi2, 2003 4 L 2004 FEDOFTEEEDLL
B 5 2004 FE T m — R A > b CORBIEN & BB
OHRIZE DI B0 <, EBnHETEHhL
~BloDNTF BT 7 Va2 LI AIREME A R
Shiz, 5%, ThHORBEREZEIEL, 2005 4
OHEARRE . 2008 F0ILRAY vy 7 L E B
DIGHA IR U720,
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(B4) BARRE LR RER

B LB R E

ERE 2005

At~ 7V B SRR

A R
AbifgiE R

InNEFTodmE~ T Y OREERELY, Eo
< T NI RRAR B UL D B DI T B HERE D IR RE N &
FWCTHDAREENE NI LRI TWD, BHERE
ZHIWT2HE & UTIIREE, IREBEER, 7LT7F
=, BXOREEHZ/ 7L T7F =N T
HHD, TNOOHEBIIX X7 BEORELZITH
728, v 7V L —ARITBBEEOK TR RE TH
DN, AR OBEENREK TdH 2 D0y, I fF &
ML E N T, F 2 TAHRITBEEL Z o %
JBEDORBEEZT L ERMETE DL AZTF
CZ W EH B IZ AR 21T > 72,

SEIOFENS TREE) TRFEFR) [V LT F=
Y, BROBAKSCEBHERERREIC LV @A R
EEMEN EH L TOTH U AX T2 ClTER i
NTHDLZ NV B olc (R1BID
2), £77, MIERBELTFIRKRLEL THDHNNY

Ty EOBRERIZEZ A, AWICEMEETR
TIRFICVAZ T U COIEMEEEE X DHRRDF
b (K1),

LMo T, YAZF U ClE—itEn g & o3
7 &D FHROMKDEEZZ T HZ L, Bikie
DOIRREZFHV HAHIEHH L LTHITH D Z &R
S,

# L 2004 i~ 7V L IEER OB TEFICBIT DHS 37 BRLEY, MFEMRELS IO 25T
v C
WEE RE& REEHR  ILTF=V Na cl K JREFLC
A 5.4 19.6 105 149 105 45 1.00
B 6.9 203 1.04 146 103 45 0.95
C 3.8 18.8 1.29 147 103 5.6 127
D 6.3 14.4 115 146 105 4.2 0.69
E 6.7 19.2 1.53 148 110 43 123
F 6.0 16.7 0.94 143 103 3.9 0.82
G 5.2 220 114 146 103 46 0.93
H 6.5 233 1.01 143 103 4.6 0.88
I 5.4 17.9 0.92 144 105 3.7 0.67
J 4.6 19.4 0.89 149 107 46 0.79
K 6.9 17.7 113 147 104 3.9 0.90
L 5.4 20.0 0.76 144 100 3.6 0.69
M 70 279 1.23 147 102 5.2 1.06
N 6.5 16.1 143 149 104 40 110
(0] 5.4 21.0 0.94 148 106 44 0.78
P 5.3 17.5 0.91 147 105 45 0.84
Q 5.9 264 119 145 104 43 0.97
R 5.0 229 0.99 147 106 4.0 0.84
S 6.0 216 1.14 146 107 5.3 0.76

(RATROHIBFIEEEEZBACELETT)
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#£2. 2004 dtifFE~ T Y UREBRDL FIRTICEBIT DIEX N7 EBRLEY, MIEEREBIOVAX T

v C
PREE REEHR ILTF=V Na Cl K SREFLC
a 4.7 18.0 0.69 148 109 40 0.63
b 6.5 245 109 145 106 48 104
c 49 198 094 145 105 4.1 0.77
d 45 257 097 146 105 38 0.89
e 46 219 094 146 107 49 0.77
f 5.6 16.3 0.68 152 109 47 0.63
g 44 220 097 147 108 52 0.77
h 45 16.6 0.63 144 104 42 0.64
I 5.7 26.1 096 146 106 44 0.81
j 49 19.4 094 144 103 42 0.72

(RATRODIBFFELEEEZBACLETT)
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(B A RE EBH RTIC
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ERE 2005
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ZRU DR - BATIRDUI B3 2 AR R

B L OMRH - BAETRIRBLUCEE T oA XY

ZIH L E
VRS P2 AR—Y&=a—h ) arv TR

(BEREICOLT]

62 4 DXBEIZBNT, 3EBOAHEIZB O TRE
WHER SN0 24 GHEBTEE 3 F &7k
) Thole. WTFNbHIBRTORENHRINT
NEIEH R LD TR W LIRS, BFE
BT 25 LTIE, #§l& - YRICEHLTIBEE
Db E< 80% &z, BRICEL TTZzoMmn
58% % di7c. FRICH L CIIBEBEEA 20 b 0
N 23.3% Tdhol-.

BEOEREFMICBELTIE, 6:30~7:00 (Ff),
12:30~13:00 (B&), 20:00~21:00 (¥f&)
WM Cod o7, HE R & B3 2 B F OB
B CH D, AR TIZS:00~5:30238.1%T
RBH R, AT 22: 00 UIFICERT 2F 1TV
minolo. AR T35 LEIELZED 48.3%

TSI TIL 1.0 £ 0. 3 BIOBE N FEEETH LI

7.

UAZRIZ DL T])

MEARIZBI L ClE, FESICERNA TS EEIZE LT
FMN82.3% Td o 7-. TR W D Ml L 3
Ml (50.0%) TH Y, FHHEKRMIL3.0x1.0
B ThH o7z, BEKIX [HED 2 (3.2%) ]
W (0.0%) ) LENTHY, FoPHEEX MERT2
(83.9%) | MEmWEEZ R LTz,
FREIERMTICBONTE TR TNH D
(45.2%) ) ZBR< 2TOHEBIZEBWT5H0.0%LL k
DHFEIERAA L TWARWZ LR IN-.
BEHEIR S 2 WIHE X, TR 30 (29.0%) |
MERH D (29.0%)] 7L AX—KETHD
(25.8%)] (474795 (22.6%)) [NiH < B &
Wb (22.6%)] Thol-. x WEORKR, M
ZECHFIABEN MR S N-HBIT HRMETH

% (p=0.008) | INiBH A NH D (p=0.049) ] K
D LF U (p=0.004) | © 3HEETHEIMETH S | TK
DT IZB L T A ERFICRB N T HFn) &
BEZDEDEENRE NPTz,

(BFEIFIZDOLNT]

6 DORIEE T8 (ZiXA - v - F) | TA]
%MF@®%w%iJUﬂ%Fﬂ% bl OFEECRI
WL TIE I8 (ZiTA - v - ) Z2mHEN
102 Tz LEZE L7282 4. 8% ERd S vr-.
(REHBHEND) HMEEARENS] I T, &
FIZ L7cEOHEISILTZENZEN 41.9%, 21.0% &K
WHIEEZ R LT, TBORWEXZEARS ] [F
MuE L<BERD) TA-HREZHARES] 1T NI
ERZELEEHEOEESIXZENZ I 54.8%, 66.1%,
72.6% Coholz. 6 DOEMHEAIZB W TAETIZNHE
W ERIELEEFEOEASIZ12.9%, S5EHEIC N

W EREIELEZEOEISIF9. 7%, LLF4IEH, 3
HA, 2HA, 1HARHEZLEZORGXENE
A 24. 2%, 33. 9%, 11. 3%, 4. 8% TETHIHHIZ T\
Wz ERIELZEITZ 24 (3.2%) MERSNT-.
PELFICBIT 2 BRATENCRI LTI, THFEH00 R d 5 )
[ vy EEIEL7=FEOEIAH 38. 7% & Emnik
fEERL7Z. BEICET2HEE (A R_R—=—%
T4 RRT Fe k<BRD | [ZF v 7 EFONR
ThFoTRELSBERD ) [Faal— oo —
XrE<BRD] (DT T—=RARA AHX b
BihE LS ARD | [V —A0RBERACE Z 1 B A
FHERTe ) [T A A7V —2%IFEAEHEHREN
5] 177—=A 7= FREIFHT D T NIV
B LIZEDERE, WL 10%FRETH -
7 (11.3~12.9%). BEFEOEICHTLIHA (&
BRHY 2 NI EfHEICAXTLEY | [V ERE
TeoS0 RS NEW) EEELEFHFOHEIX
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Mﬂ%,%ﬂ%k%@%%<,:h%%ﬁﬁ%bf
X P BREORER, M CHREIA EEDNHER S

7= (p=0.028, p=0.028). Z Ol ﬁt?57ff€u+ﬁﬁ4?
BENERSNZERBZ Thohy AR L
KB 2 L < BRD ) TR O 72 b D3 4f

72 THY, THE] OBERUCET 2HE Tho
7= (p< 0.001, p=0.009).

(ERBEIKE EMBEER, BEFELUV
Bx & DEAR]

e

6 SOEMEE T8 (ZiXAi - Xy - FH) | TH]
%ufé®ﬁwﬁij@w%fﬂﬁﬁj®ﬁmﬁm

WBELT, TNENoERERICBWTEaTIZ NE
W O EHEZELEFZEOESIT12.9%, mﬁm_wi
W ERIELEEEDOEIEIX9.7%, LT 41HEE,

HE, 2HHE, 1HAIZEZELEEZOERE i%ﬂ%
1 24.2%, 33.9%, 11.3%, 4.8% CE&TDHIEHIZ
MV Z ) EEE LB 24 (3.2%) ek s,
ZoH5b, NEIWw) EEELZEN3ZHALU FOH
Z Group 1 (N=33) &L, 4ZTEHBLL EDOFH % Group
2 (N=29) & LTLLT O 21T~ 72 .

<Group & FIRAEIR (RA10) DA FHE A & DRIRR >
Group 1 D-H1%55.2 + 6.9, Group 2 DIF-H54
1% 53.6 + 7.7 T Student—t—test D FMEEICH =
TREITBIE SN2 o T2 (p=0.374).

< Group & BMEAF ([ 12) OBFHFA & ORMR >
Group 1 MEHEIE 46.1 + 7.6, Group 2 D)8
1% 50.3 + 7.8 T Student—t—test DO BMmAIZAHE
RENBLE SN (p=0.037). 6 >DOEMEEZIU
TEICRID B2 EF/T, BREGICR B2
LRI,

< Group & [ REER >

BBV TRERRE OFIS 12BN T RED
A, AERETRRE IR o7, LrLaen
O HE A R R O FIA 1T Group 1 TIRVWMEIZ H
D (p=0.061), HEHNTIZHDHD, MHEGRRE DO
A% Group 2 2MEVMEZ /R L7 (Group 1: 36. 4%,
Group 2: 27.6%).

DU MRS R A2 R~ L ET.

<BHURIL > A2hEIE (624, 6244, 624, 6044)
e mHED (96.7%) 25 (3.3%)
FRES D (0.0%)

BfE  mHES (100.0%) K2 E 25 (0.0%)
mHES 2 (0.0%)

A€ mEAES (100.0%) HExES (0.0%)
BEHELZR (0.0%)

M wHES (13.3%)

HRES WV (23.3%)

282 (63.3%)

<EBEGFT> A& H (624,624,624, 4244)

iRy H% (82.3%) %/ a%Eer (11.3%)
R (3.2%) A& (0.0%) ayy
= (1.6%) ZoOfh (1.6%)

B % (16.1%) %/ GrEar (0.0%)
F1r (25.8%) £z (0.0%) oy
E= (0.0%) Zoff (58.1%)

Y B (87.1%) w®/AmEpr (12.9%)
74 (0.0%) S (0.0%) =
= (3.3%) Zofth (10.0%)

£ HE (57.1%) %/ BEPT (0.0%)
ZB (4.8%) A (0.0%) ary
= (31.0%) Zofth (7.1%)

<FHEEE > AEhEEE (61 4,60 4,61 44,31 44)

e R (77.0%) B (6.6%) "H
& (0.0%) FHERAN - SR (3.3%)
FEOFMEAN (8.2%) Z O (4. 1%)

BE REE (78.3%) B (1.7%) o2
W& (0.0%) FRERAT - SRE L (6. 7%)
LOFMBNAN (3.3%) Z O (10.0%)

Af BBl (85.2%) H7%r (0.0%) BF
BE (1.6%)  FHEEAR - &L (1.6%)
EOFEEN (9.8%) Z O (1.6%)

e & #H (16.1 %) H % (25.8 %)
BEYUE (0.0%) R TR E  —m
(12.9%) LOFHEN (3.2%) S a)
fth (41.9%)

< BHERFH > AREIEH(624, 624,624, 1944)
HIE 5:00~5:30 (8.1%)
130 ~6:00 (3.2%)
100 ~6:30 (21.0%)
130 ~ 7 :00 (35.5%)
100 ~7:30 (21.0%)
130 ~8: 00 (9.7%)
100 ~ (1.6%)
B ~12:00 (6.5%)
12:00 ~ 12 : 30 (17.7%)
12:30 ~ 13 : 00 (62.9%)

O N 9 & O O
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13:00 ~ 13 : 30 (12.9%)
13:30 ~ 14 : 00 (0.0%)
14:00 ~ (0.0%)

S ~18:00 (0.0%)
18 : 00~ 19 : 00 (9.7%)
19 : 00 ~ 20 : 00 (41.9%)
20 : 00 ~ 21 : 00 (45.2%)
21:00~22:00 (3.2%)
22 : 00 ~ (0.0%)

M #HRLUAET 0.0%) #HaE~Bf (21.1%)
BR~F R (63.2%) HYELE (15.8%)

s AR E (60 44)
95 (48.3%) L72\ (51.7)
W 1.0 + 0.3 |

MEAR  AZRhEIEE (62 4)
+43 (82.3%) AR (17.7%)

FRE R AhEIEHE (60 44)
1 EFR (1.7%) 2 BRRE (21.7%)
2.5 BFfE (6.7%) 3 W] (50.0%)
4 IE (13.3%) 5 BFRET (0. 0%)
6 REM (1.7%) 7 K (0. 0%)
8 IFRE (1. 7%)
SRR 3.0 = 1.0 B

B AREEE (624)
N % (35.5%) HD (46.8%)
529 (14.5%) HED RV (3.2%)
720 (0.0%)

PEE ARhEIZE (62 44)
mHT 5 (83.9%)
AT (12.9%)
BHLRNZ ERHD (3.2%)

<{KFH >
it AhEZ% (62 44)
W (14.5%) EH5TH7a (14.5%)
Wz (71.0%)
THRKM AhEE K (62 44)
Vv (8.1%) EBHLTHRY (17.7%)
Wz (74.2%)
AhEEHE (62 44)
TV (11.3%)  EH5TH7ARW (19.4%)
Wz (69.4%)

NP/

JEROE LV ARIEIES (62 4)
I (8.2%) EBHBLTHARWY (22.6%)
Wz (74.2%)

T LR —RE fAahEE R (62 4)
IV (25.8%) EHH5THARW (9.7%)
Wz (64.5%)

REfA Lo97W Fahial& s (62 4)
I (8.1%) EBHBLTHARW (30.6%)
Wz (61.3%)

BRI FIEN S D HhEIEER (62 4)
v (17.7%)  EBHH5THARY (14.5%)
Wz (67.7%)

174735 AREEE (624)
T (22.6%) EBHLTHARWY (32.3%)
WUz (45.2%)

ERNIRITD BREEE (62 4)
TV (6.5%) EBLLTHZRY (22.6%)
Wz (71..0%)

B BEBRHDL HEIEE (624)
I (22.6%) EBHBLTHZRY (27.4%)
Wz (50.0%)

DEONRDHDL ARIEIES (62 4)
TV (14.5%)  EBHTHARY (17.7%)
Wz (67.7%)

ANTRF R (62 4)
T (16.1%) EBHTHARWY (24.2%)
Wz (59. 7%)

BB EIR Y BREEER (62 4)
v (12.9%)  EBLHTH2RWY (35.5%)
Wz (51.6%)

KOLT W HREEE (62 4)
I (29.0%) EBHBHTHZRY (19.3%)
Wz (51.6%)

ARNLVAREE-TWD  HREEE (624)
I (9.8%) EBHBLTHARWY (27.9%)
Wz (62.3%)

[T NBD  ArEEE (62 4)
TV (29.0%) EBHLTHARWY (25.8%)
Wz (45.2%)

AR ARhEIES (62 44)
TV (12.9%) EH5THARY (4.8%)
Wz (82.3%)

WERKE ARIEL (624)
TV 8.1%) EBLLTHARW (17.7%)
Wz (74.2%)

R E Z Lo AahElE s (62 44)
TV (16.1%) EBHHTHARY (21.0%)
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Wz (62.9%)

Bmb b AREZEE (624)
TV (29.0%) EH5THARW (21.0%)
Wz (50.0%)

g BOD AR LTV AahEEE (62 4)
I (11.3%)  EBH5THen (17.7%)
Wz (71.0%)

PR LW HahmIEE (62 44)
W (12.9%)  EH5THAR (24.2%)
Wz (62.9%)

JEURONE LV ARIEIER (62 44)
TV (3.2%) EBHLTHRY (22.6%)
Wz (74.2%)

BqY (ZiEh - Ry - i) RfEHREND

95. 2% AREEH (62 44)
WaEHRE~D5

41. 9% ARhEEH (62 44)
fArEHREND

21. 0% BmEIZH (62 4)
BORRNWERELHBARRD

54.8% AEIEE (62 4)
Ra L<BD

66. 1% AhEl S (62 44)
L EZHEARERD

72.6% AREEH (62 44)
FRUHEE OB E RS AREES (62 4)
0(3.2%) 1(4.8%) 2(11.3%) 3(33.9%)

4(24.2%) 5(9.7%) 6(12.9%)

< EHELF>

EEeRH D AR (624)
IXvy (38.7%) EBLHTHARW (14.5%)
WO R (46.8%)

INUIN—=F =T 54 AT b L{BS
AhE S (62 44)
T (11.3%)  EH5THZRN (16.1%)
Wz (72.6%)

AFy VEFRRT b TF v T A LS BERD
AhEEE (62 44)
W (9.7%)  EBLLTHARWY (17.7%)
Wz (72.6%)

Faal— T —Fz2 L BRS
BRNRIES (62 4)
IEvy (11.3%) EBHTHARW (19.4%)
Wz (69.4%)

BT FT—RA RO VAR N L BRD

ARNEIES (62 4)
T (11.3%) EBHTHARY (22.6%)
Wz (66.1%)
Vo — ARREEAE A 1 B AnE S Ak T
HhEIEE (62 44)
I (12.9%)  EBB5THRY (17.7%)
Wz (69.4%)
TAARAZ VNV —L&BITEAEFBHAERD
HEhEIEE (62 44)
TV (11.3%)  EH5THARY (12.9%)
Wz (75.8%)
T7y7—A M7= FRZ2ILFIHTS
ARNEIES (62 4)
TV (11.3%) EBHTHARY (12.9%)
Wz (75.8%)
BrahnoiZnicziinneE nwor BHEE 245
HRhEIEE (62 44)
I (11.3%)  EHB5THZR (25.8%)
Wz (62.9%)
RELZHYOMAT T THEEETCLEIZ DD D
HRhEIEE (62 44)
TV (14.5%)  EH5THARY (29.0%)
Wz (56.5%)
BENPFABAITERGICLAT NS S
ARNEIEH (62 4)
T (12.9%) EBH5THRY (17.7%)
Wz (69.4%)
BOTEETZENEILS DD HHREE 624)
TV (6.5%) EBLLTHZRY (21.0%)
Wz (72.6%)
INETHD BRIEEE (62 4)
T (6.5%) EBHBLTHARW (14.5%)
Wz (79.0%)
BSZ I3 TIT L A BN
ARNEIES (62 4)
0 (4.9%) EBLTHARY (6.6%)
WUz (88.5%)
fohy - AEREX 2 PIRAREEZ L RBRD
HRNEIES (62 4)
I (21.0%) EH5THARV (29.0%)
Wz (50.0%)
Fe Y RELREE LS AERD
HRhEIEE (62 44)
I (8.1%) EBHBLTHARW (33.9%)
Wz (58.1%)
BENHY 2 ARTLLEHHEICETLE D
AREIES (62 4)
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W (14.5%) EH5TH7R (25.8%)
Wz (69, 7%)

NREETS5VREND fA2RES (62 4)
TV (45.2%) EHH5THARW (24.2%)
Wz (30.6%)

WIIIR N Do 7= b O FE 72 FahlaEE (62 4)
0 (12.9%) B BLTHRU (27.4%)
Wz (59. 7%)
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8/31 9/1 9/2 9/3 9/4 9/5

43 AfEh oK LR OEL

ZDOBRITHKT D HOCRKE BT D H 000
770 9/ 20 N —=V T RBNLDOTHH 2720,
9/ SICHRESCHRKSEN/EEL WD L, BF
DFERBI 724G K DT DK EDNERT D H DR L
Mol Z ENMAZ D, £729 HIZAD IR HIE -
T2 EBPAKELEC R STZRNE BLEZ LN D,
B 31%, AfET oK HEROZEZ R LIZE
DThHbH, 2AE. 3HBEDOTNTIEH L0 LH
BEcdh AR, BRL—=7%D9 /3 TlieE
WEERE/MEZ R LTc, ZAUL b b—=0 A
PMEN-T=Z & EHIT, MIT~DIRIENEBZ -7
TeHEBEZLND, BRRRLHEITE 5 IREO M A
ELTASER LTWAER, SRR Tid
IRFF DA DORE D ER LR TEHHDOTH -
77

41, 75l L —=27 (6km &) & THD.D
WEOENERLEZELDTH D, 1FEALEDRTT
H2MEDIZON TR LTz, —Eafkt
BT 2 OB LITRERROZHRE LD XY
ZE L CRpT~DOmE S KILA fEd8 T & 5 ATRetkE D &
LEEZLND, Ll BPIZE->TUIRELR
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B4 R s Lb—=0 7T RO LD 2L

1 F 2L EEE (mmol/1)
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X5 300mX3A 2LV AR) X4y~ (10
LA R) 2B S M LR E Ol

EEEONRVEAE LS . EfTH O FLEEE b
BRI TELDERKRE Doz, AR5 5/
km DR—=Z2A T bkmZE-THHH7=0, o4
L= (Aff) % EF721E ) DN LE LR
SND0Mmh Ly, LnrL, ZOHEITEFE~
DLEMA N L AL REWZD, SHOEMICITE
SICHFZ EROIVLERH A D,

2) hL—=27F=XD=DDORIEMDEL
K5BLO61F, A FL—=2 7B 5%
MBEOEEZ R LD TH D, K51L9 /1A
AT 2272 300m3 A (1L 24y rest) 24k >
M (B> FRIIX 1043 rest), X 61%9 .7 3 il
1772 7= 400m + 300m + 200m (F DRI
100m walk) Z5% > ~ (v FEIX 10 4 rest)
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F (1043 LA ) I8 5 I FLERfE D 28
1t

KL—=2 5

1 g ZLEEE (mmol/1)

250 275 300 325 350 375 400 425 450 475 500
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X 7 MART 23} 2 A D Z1L

T 14 mmol/1 H7= 0 IT/ > TWi=, BRI, FHEY
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DL OREVIITERPoEEI)ICAZ T LN
N, 9,/ 3 TIEETO FL—=2712b 4 LITIE
T, MWILBEL T RFE/E I 00 Ll
VW, PAREL T X0 i P sLBRE MK - 72 O
@ (MART T KFLEREIZ % L T 90% FRE Tdh -
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BT AZEN, FL—o ARSI b
0 —/L B DIRSLOWPE L 725 THA D,
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M, mRILEMEOFEEME (44) (%, 116.8 b,
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1 Tholz, K 7i%. MART O I FLERME DAL %1
L7ebDTHD, 24 Them A B — R TOIMED
P> LTy, 550 2 4 TITELRE R LT
Too BTN L—=0 702 X o THBOBRERES Dk
ENRMIFTEZEBZ2ONDLD, FL—= %I
BIEBRT IATR S T2 DIR T ORELH Y | Wk
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EN PL—=TgRemE hL—= 7 LG
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Pk 1 6 Y 2 =T AR R R Y AN — b
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1) BRI A A R L o —

1. XIS

BE, Vo =T b ~ORFY R — MIEICE
NAR=YFRFEE 2 — (LLFJISS & 4%) &
HEEICBWTERE SN TWD, ENAEIZONT
. BREELAO V=T HYEN, Ya=T
B E EAHRD 2 2 RE L, S HIZIXJISS A X >
T EHBAEDEEITVIREL TV D, R 16 FE
X, Vo =T bR FOUETHERTE & V23 —EiE
WHEHENEHEORFEY R — NN EG SN, AR
TIEMm PR — MZBNT, EL TS Maximal
Anaerobic Running Test] & [AFNLF v 7] T

DNTHET 5,
2. Maximal Anaerobic Running Test M ;& Fa45l

2 — 1 Maximal Anaerobic Running Test DN
BAE, 400m &Y = = 7 Bk %2 012 Maximal
Anaerobic Running Test (UL FMART &9 %) %%
MU, 27V > MEBNZ BT % LB IE 2 fE i
LT, 400m EFREH L LTOar T 4 ra L
VORI ERALTND, 2T avar bLoif

(m/43)

i —
2) HAERKF
4) 7 L—<w—T xRy
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3) ENAR—YEHE L Z—
5) Mk

BIZ. QRN —, @70y 7 F v 0T 4,
AR FRT—=MBIToTWW5D, Ziubi, BN
RRBUIE W2 5L, OEDOL HWElWERE F
TEVENDD, QEDL BWNWETIEVWIAD H AR
FHR Xy R T 4= BNHDEDON, OQFAT—Vk
EDL BLWVWDORNEELTESTWLIDNERD,
T EHEALT 5 2 & TBIED L-UL0dRREZ 2
BELEY, Po—=V R HETHMEE LT
EHTE2LD LML TS (Rl B, 2002; #&
6 ,2003; RIS, 1998; Nummela, A. 5 ,1996d;
Rusko, H & ,1993),
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#1 MART Of5EF
K% KEF SEF FEF Y EF
BIER  2004/11/24  2004/11/24  2004/11/24  2004/11/24
NZ gk (F) 4589 46.85 47.25 47.90
BEEKEER: 10 A Ta(F) 4589 49.55 47.25 48.42
AT (RT—Y) 10 10 10 10
R T— BB () 20 11 15 11
(DIEEITIERTIEH 119 110 114 110
Q@R A I 1 2L EEE (mmol/1) 2058 17.57 17.06 16.26
Speed@20%Pbla(m/min) 303 309 314 277
Speed@40%Pbla(m/min) 400 388 390 373
®@)Speed@60%Pbla(m/min) 445 432 433 428
20T 100 - et
18 r 90 r
18 ErHET 57 80 r RHET ST
14 / 70 +
~ Iy
S 2t / 60 1
E Can)
& 0r g 907
& = R JTOpet
ﬁ 8 I g 4 —_—E 45T
8 5t caFastes S g0 ¢ SBE: 4pFb0s
> SIBF: 468085 950 | I,
4+ . P FEF: 47425
| / FEFE: 47Fhe3 0 | YiEE: 47700
VIEF 478800
) ) 0 1 1 1 1 1 1 1 1

0 .
350 375 400 425 430 473 300 5235

EFEE i  min)

225 230 273 300 325

X 2.
FEIX
Al

2 — 2 MART OFHFEEEIZ DUV T
#1ELH21F5FEDY a2 =T LN ETHESTE
(2005 4F 11 A) THIE L7Z MART R TH D, O
RRNT—X, £ 1 ORETREER T, @7 %1
By 7 XY T 0—E, £ 1 ORI FLEEE
T, @K FNTU—E, # 1D Speed @ 60%Pbla T
P LTV, & AT, AFKMART THHT S )
U —%, EERE N OE R TR LR REE
(ml/kg/min) THE L., B EZH—L TWDED, AfE
TIEER AR AT — TR EITRH D HF 0 H L 7 Fadidi
T, R TIAV—FEHETRHALTWS Z &%
o Ck<,

STMART Tl £FHE ARV =B EDL
SV EFEHIT 5, FK/NT —IIMART CTOET %
BT 20, LoULOREWEBEEE ERAEITRIME

225 260 275 300 325 350 379 400 425 460 475 GO0 525
EFEE (m/min

BITa=7 Fy 7 400m EBEE O MART 77 7 (2004 4E )
P ATV EDmPEAEBEO Ty b
CEARIMHEEEEA 100 & Lz 2OMMEDO T Ty b

BREWVEACH D, ZOEEZEZFEFTETBN
LI, TOTANDRKEEE D,

WIZ, TR EY 7 X v U T 4 —OFHliTh 5,
TR F—IBICBNTEDL HWEIER %2 7 LV
BTEX200%H%5, ZOTANTIIEFOEE
20mmol/1 Fiffe A BRI WEE 2 DT, ZHNH
EEE 72D,

BZIZ, K TFRNT—OFMITH D, i, &
RIAABREZ AL L& & 20 60% ILEREIC
BLIZEZOERETRTZLENTE S, KAMF
FLEE N e KB Z 35 1T 2 fERE R AME = 5 2 BRFUE &
ERDHE . BRI FLEREIE 7 R O B e & %
HZENTED, T, EAT—TOMF IR
SHEIL, ZORETORFGEL LTRA DL, 20
BEOMIRIT, EOBEMNLIETNEE ST HD
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NEFRLURTHREICLZRD ., 400m EFEEEDO 2
T4 aryOiiE, hL—=U T DT T =TT
TSI OHE D EEZ TS,

2 — 3 MART 7 — & OfiffR

MART #5525, 400m EFHEH & LT T 4
va vy LY ZoNWT Y 2 = T L EEHE & 18
2SN L7 400m E B HE 4 2 F 2 7l L TAH7,
2 1IZMART OFEREZR LT, E9RANT—1T, K
EEN119 T, FIEEFEN 114 &, fho SEF, Vi
FD 110 L EHEE L TEd o7, SEF D 400m 4
A PFOERIT 46 B 85 & FIiBRFL YV EFORERLY
HE, LU SIEFOR KT — XKW MEA T
Hol-, 7277, SERITHEEANIThbN-HE
ERTIE, 9B TT®RED AT THEL- T
B Thy, SRIO/BRIIZYRLEZATHLIND
R, T, RN —RNEDP-oTZKRFLT
PO A P ELERE 1T 4 20. 58 (mmol /1) &
17.06 (mmol/1) TdH o7z, ZAX, KEFOT X1
By Xy U7 44— DF VPSRRI DL
F—B RO LR GEFOESCE, £ L THOE
LU REET D) BEnBIcH DS EEEKL
TW5,

RN RKR T /RY —IL K B#FD 445 (m/min) &
filtod 3#F (ST 432m/min, FiETF 433m/min, Y
T 428m/min) LV EHWETH -7, 24 (M
SEZ T 7) ORBAMMTEEZBELTHH ) &
ST, FiEFIIREICAE®EE 400 (m /min) H7= 0
MHOKBRBFELYD 777N EFMHAER>TNDH T &
DI3IND . ZEXUEIR U % 22 - TN 2 23 57 FE 8
FERTEOIZ @< 2o TWD Z LB L, EVITHRD
DL VRO TNDHZ EERLTWD, T,
KBEFERBOF S Y RTLVRRKAT—=RKEDS
7-HEH & L C, AEHE 400m/min B S IZ BV TREIC
ENZEHIEO TN E D WD ERRIB I LT,
FLHH L, ABPEOFREE D DO KEFIX, MART
TOHANMPABE D 20mmol /1 Z 2 D EWT 3%
By Xy NUT 4 LR RTATY U RE, FRIC
A H E A 400m/min LURE T OETI O FE S EILTE
D, 400m EFHE L LT, @mharysrsrar
NN EHRATWD Z ENERTE T, £, F. S,
VIiEF OO E U TIIEREE 400 (m /min) {1
TOILE EFANRIRIT e B2 K 9 I HEfig S LB 72
EEZLNDTEAD,

2—4 FL—=2 70 OH
T, AL MART #5505 400m E5ifiE & LT

DarF4yaryb S VEFMMGLE, 209 2T,
Lot A00m R T A — v L AEH EXEBHTDIC,
WA A0 MEE R L —= VOB AL FL—=
JFEED—D L LTIRRE L, SR VDR -
2 RL—=0 ZTNENMART OFERICED X D2
BEL00BE LGS H D, T OMiE 40
BMREE ML —=0 713 . ORIV — Q7 Rty
T XX VT 4, QK FNT =T RCTOEE 2R
I ESED Vo722 &N, FREBRE T L MGE
Iho2bb, TOH, ¥Va=7 kiR &
DI ZMERELIERFETHD, hb—=277na k=
NONFITES LS MART O 7 1 haL P LT
W5, S0 THIUIMARTEY FL—= 7 LIER D
LDOTHD, ZOX D IZERERIZER TR 2 iy <
TTITO FL—= T ORITA PR R RIS
T HINEY, IR ERIC AR EL 525 2
EMHIEETE, 400m ENRNT F—~ A\ LD
2. R L= TNEICRIA 720 K9 BIERAICN
TFUADBWN L == T RETH D EOFRHITH
%o AT, W40 B b L—=2 7 O FEiufhl
L THL,
<A 40 A b L—= o 7S] >
EATEER] © 40 FORY
KRB : 44
B E - OB 7 400m £ X A A 46 BREiIER L ~UL
A B — N 270m BifHE~
@4 F 400m &% A L 55 FhRE[#E L~L
A B — N 220m BiTEE~
WEEE © + bm 9D 2 A LT 40 B TEN
o= LT
AR B8 AR~ 12 KR

3. AFILF vy DERH

3—1 A7V FEEDSTE T 4 — RNy
2002 FE LV | o =T AL EHEIE MHE S 18 T,
JISSODAFNF = v 7 AR L TV 5, FIZ walk,
jog. run. sprint OEEEZ AT R E LTV 5D,
BELIFEE~DO7 4 — Ry 7%, BB, B
R EOEBRCAT 4 vy 7 B Fy—ZFAL, #hE
EEAEAL - R LT — 2 2R T s (K3,
Bl4), Znb6DFRIT, BFORRERES OB
ZEHMEOTVEDLEMEIE LTHIEHTE, A
DEYE OFENRL, A & OB E OFE e & & i3
LHZETIEATEDLTHA D,

L TAT, BEEBELRIRE (A7) OBl
FlE, FREOAR L TIHEFEOM THLIHRE > TV
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#£2 RBIEOLEEFE (n=60)

& EHE %) Nt &

B++ A 99 ~ 10 A 16.7%

B+ Rehers) 33 ~ 99 20 A 33.3%

0 % -33 ~ 33 16 N 26.7%

E+ PPE 99 ~  -33 12 A 20.0%

E++ £ -99 ~ 2 N 33%
+E: HF>E
—fi <2

T, EOEAZEICOWTHEERF LR T
1%.69. 7% OE DA RDOEREVMEF Th > 7203 (23
AN /33 N). A4 21 NOT — X &I Z =810 Tk,
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