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Gender differences in the age-related decrease in peak velocity, stride frequency and stride length at full
speed phase during a 100-m race in middle-aged and elderly runners.
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Abstract
This study was undertaken to clarify the gender differences in sprint parameters (peak velocity, stride

frequency and stride length) that decrease with aging. The subjects were 133 (males 64 and females 69)

middle-aged and elderly master and recreational runners aged from 35 to 69 yrs. They were divided into

7 age groups (35-39, 40-44, 45-49, 50-54, 55-59, 60-64 and 65-69 yrs) based on the age of the runners

for both males and females. The running performances during the peak velocity phase (30-60m at 10-m

intervals) were recorded with digital video cameras. Velocity, stride frequency (SF), stride length (SL),

contact time (CT) and flight time (FT) during peak velocity phases were measured.

The results were as follows:

1) The peak velocity correlated negatively and significantly with 100-m running time. Both the peak
velocity and the 100-m running time decreased significantly in the 50-54 age group in males and
females, respectively.

2) Neither SF nor SF index decreased all the way through from the 35-39 to 65-69 age groups.

3) Both SL and SL index decreased significantly in the 50-54 age group in males and females,
respectively.

4) Neither stride time (CT+FT) nor CT decreased all the way through from the 35-39 to 65-69 age
groups in males and females, respectively. However, FT decreased in the 45-49 age group in males
and in the 60-64 age group in females.

Our findings indicated that there were no gender differences in age-related decrease of sprint
parameters, except FT.
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Table 1 Subjects of different age groups (Mean

+SD).
Male Female

Age N Height N Height

(yrs) (m) (m)
35-39 9 1.71£0.06 7 1.61£0.05
40-44 16 1.72+0.05 17 1.62+0.05
45-49 6 1.73+0.04 13 1.59+0.04
50-54 8 1.70+0.04 10 1.59+0.05
55-59 6 1.70+0.05 1.54+0.05
60-64 10 1.66+=0.06 1.57+0.06
65-69 9 1.640.06 1.52+0.04
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Fig.1 Relationship between peak velocity and

100-m running time.
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Table 2 Comparison of selected performance parameters of the 100-m running in 5-yr age groups of

male runners (mean, SD).

Age Group
M35 M40 M45 M50 M55 M60 M65
100m Running  12.24%°%8 1247998 1273%"  13167P% 1370%°°F 14.127P°9€ 14667077
Time (sec) (0.26) (0.62) (0.98) (0.57) (0.94) (0.90) 1.17)
Peak Velocity 9.30%%7% 9149978  g95°78  ggybelE ggyabods g qabod 4 ggabode
(m/sec)  (0.26) (0.35) (0.59) 0.33) (0.60) (052) (052)
Stride Frequency 4.59 4.38 447 4.55 4.44 450 4.46
(strides/sec) (0.22) (0.22) (0.27) (0.15) (0.23) (0.29) (0.29)
Stride Length  2.03°%%78 9?90 8 5 gbelE  § gu2biE | gg7boE | gyabod  ggabode
(m/stride)  (0.12) ©11) (0.09) 007 0.12) (0.06) (0.15)
Stride Frequency 1.92 1.83 1.88 1.90 1.85 1.86 1.83
Index (0.07) (0.07) (0.12) (0.07) (0.09) 0.11) (0.10)
Stride Length  1.197%%78 191200858 | ghele y uable§1g7be  yg?hod  gg?bed
Index (0.05) (0.04) (0.04) (0.03) (0.05) (0.05) (0.08)
Stride Time ~ 0.219 0.229 0.224 0.220 0226 0223 0.225
(sec) (0.010) (0.011) (0.013) (0.007) (0.010) (0.014) (0.014)
Contact Time  0.106 0.109 0112 0112 0120 0115 0122
(sec) (0.006) (0.010) (0.011) (0.005) (0.011) (0.007) (0.020)
Flight Time  0.113%%  0120°°%°"¢ 0113 0107°  o0106°  0108°  0.103*°
(sec)  (0007)  (0.012) 0010)  (0008)  (0005)  (0.007)  (0.014)
2bcdel s qoun is significantly different (p<0.05) from the M35, M40, M45, M50, M55,

M60 and M65 age group, respectively

Table 3 Comparison of selected performance parameters of the 100-m running in 5-yr age groups of

female runners (mean, SD).

Age Group
F35 F40 F45 F50 F55 F60 F65
100m Running 15277 14.78%%" 154197 1587°"  167870%F 17.17729°"€ 17 95700 "
Time (sec) (1.41) 0.87) (1.12) (0.95) (0.92) (1.02) (1.81)
Peak Velocity 7.53%7€  776%°7€  744°%€ 7262978 757099 727007 g497P07
(m/sec)  (0.65) (0.41) (0.47) 0.41) 037) (0.44) (0.58)
Stride Frequency 4.10 423 422 4.20 413 430 429
(strides/sec) (0.24) (0.16) (0.20) (0.21) (0.14) (0.10) (0.21)
Stride Length  1.847°% 1847978 1 76%78 1737078 1 g47P0F  ge?b0d  qpyabede
(m/stride)  (0.12) (0.08) 0.13) (0.09) ©.11) ©.11) (0.13)
Stride Frequency 1.66 172 170 169 164 172 169
Index (0.10) (0.07) (0.08) (0.09) (0.05) (0.02) (0.07)
Stride Length  1.14%%% 1149978 14178 1007076 106°P"€  10070%% 1012009
Index (0.05) (0.04) (0.07) (0.05) (0.06) (0.08) (0.08)
Stride Time  0.245 0237 0.237 0.238 0.243 0233 0.233
(sec) (0.014) (0.009) (0.011) (0.011) (0.008) (0.005) (0.011)
Contact Time  0.126 0120 0122 0122 0125 0132 0.130
(sec) (0.008) (0.008) (0.009) (0.009) (0.011) (0.010) (0.017)
Flight Time 0119”8 0117% 0115 0116  0117°%  0101*2°7° 010472°%°
(sec)  (0008)  (0009)  (0.009)  (0010)  (0.013)  (0.007) (0.014)
abcdef

g Group is significantly different
F60 and F65 age group, respectively
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Abstract

The purpose of this study was to compare the reliability of two methods of analyzing the each
passing time and section average running speed of the runner in the 400m competition race. First was
the method of analyzing the passing image of the runner who was videotaped in the every place point
such as the 100m position, the 200m position and the 300m position (Video,,,-method), second was the
method of analyzing the time where the runner passes each hurdle position by using the technique which
superimposes 400m competition race image to 400m-hurdle image (Overlay,q,,,-method). With regard
to the Video,,,-method, the largest difficulty when we apply this method is that it requires good number
of the cameras and assistance. On the one hand, Overlay,,.,;-method is the epoch-making method
because we are able to analyze each average running speed at 11 sections by only one camera.

In the 2006 Seiko Super Track & Field Meet in Yokohama, 400m competition race image and 400m
hurdle image which is used as calibration image videotaped from the same place. The analysis object
runner made the runner to 8 lanes from the inside 1 lane of the runner who participated.

The Root Mean Square error of passing time of the every place point in Overlay,,,,,-method was =+
0.05 second, it guaranteed the precision of 1/10 seconds. The result indicated that Overlay,,,;-method is
proper system of time analysis of 400m competition race. In addition, when change of each average step
frequency and step length of 11 sections which are calculated from Overlay,,,;;-method was analyzed,
it was achieved to catch the trend of strategy and circumstances of technical change of the runner. This
many objective information means to expand the possibility where it can offer to the leader and the
player. The largest feature of this method is we are able to obtain far more detailed data with far less
assistance, in the future would like to propose Overlay ,,;-method as standard method of time analysis
for 400m competition race.
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Biomechanical study on the relationship between conversion of the mechanical energy and vaulting
techniques in men’s pole vaulters

Osamu Takeda" Hiroyuki Koyamal) Aya Yoshihara" Michiyoshi Ae”
1) Graduate School, University of Tsukuba

2) Institute of Health and Sciences, University of Tsukuba

Abstract

The purpose of this study was to investigate the relationship between conversion of the mechanical
energy and vaulting techniques in men’s pole vault. Forty-four male pole vaulters who participated in
official competitions were analyzed. Two dimensional coordinates of the vaulter’s body and the pole
were obtained by using a two dimensional DLT technique. The center of gravity (CG), conversion ratio
of the kinetic energy at takeoff (TO) to the potential energy, pole bending ratio, and pole chord reaction
force were calculated. (1) The maximal CG height was significantly related to the CG velocity at TO
(r=0.84,p<0.001), the maximal pole bending ratio (r=0.54,p<0.01), and pole chord reaction force at
the maximal pole bending (MPB) (r=0.72,p<0.001). (2) There was a significant relationship between
the energy conversion ratio and the maximal pole bending ratio (r=0.46,p<0.05). However, there was
no significant relationship between the energy conversion ratio and the maximal CG height. (3) The
maximal pole bending ratio and the pole chord reaction force at MPB for high energy conversion group
were significantly larger than those of the low energy conversion group (p<0.05). These results suggest
that the maximal pole bending ratio is one of key factors to obtain the maximal CG height, and that the
force exerted by stretching of the body during swing strongly affects the pole chord reaction force in the
pole bending phase.
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Characteristics of the subjects

Age(year) Max - Min.

Weight(kg) Max. - Min.

Personal Best(m) Max. - Min.

Subject(n=44) 22+5 32-15

66.1+7.8 86 - 52

5.08+0.61 6.05 - 3.60
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Table 2 Kinematic and Kinetic results in the

subjects
All subjects(n=44)
Mean+S.D Max. - Min.
Maximal CG height (m) 5.10+0.56 6.13-3.68
. . Touchdown 8.63+0.67 9.67-7.19
Horizontal CG velocity (m/s) Takeoff 7.00£0 58 8.13-5.80
. . Touchdown 0.48+0.51 1.26- —0.71
Vertical CG velocity (m/s) Takeoff 9.5810.33 3.39-1.95
Takeoff angle (deg) 20.5+2.8 27.6-15.7
Energy conversion ratio 1.35+0.08 1.49-1.18
Ratio of maximal pole vending (%) 21.9+5.7 35.1-14.3
. Touchdown 8.14+1.69 11.58-4.07
Pole chord reaction force (N/kg) Takeoff 14.9941.74  18.15-10.76
Pole elastic energy (J) 10.8+3.5 19.1-4.1

K.E : Kinetic energy P.E : Potential energy

Table 3 Correlation coefficients between selected kinematic and kinetic parameters

1) 2 3 (4) (5) (6) (@) 8 [©) (10) (11
(1) MAX. CG height 1
(2) Horizontal CG velocity (TD) (0.84%** 1
(3) Horizontal CG velocity (TO) 0.86%** [ 0.87*** 1
(4) Vertical CG velocity (TD) -0.33 | -0.51%% | -0.27 1
(5) Vertical CG velocity (TO) -0.25 -0.11 -0.13 0.29 1
(6) Takeoff angle -0.66%* | -0.55%* | -0.66** | 0.29 0.81 1
(7) % of max. polebend 0.54%* 0.30 0.33 -0.40 -0.57%* | -0.58%* 1
(8) Pole chord reaction force(TO) 0.26 0.21 0.29 0.14 -0.21 -0.34 -0.06 1
(9) Pole chord reaction force(MPB) | 0.72%** | 0.62** | 0.55** | -0.54** | -0.45% | -0.59** | 0.52** 0.31 1
(10) Pole eladtic energy 0.78%* | 0.53** | 0.60** | -0.833 | -0.57** | -0.73***| 0.86*** [ 0.39 | 0.72%** 1
(11) Energy conversion ratio 0.21 -0.06 -0.29 -0.20 -0.26 -0.01 0.46* -0.03 0.32 0.36 1

(* p<0.05, ** p<0.01, *** p<0.001)
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Table 4 Kinematic and kinetic results on the high conversion and low conversion groups

H.C L.C Difference
Maximal CG height(m) 5.37+0.19  5.29+0.19
. . Touchdown 8.87+0.24  9.34+0.29 il H.C<L.C
Horizontal CG velocity (m/s)
Takeoff 6.87+0.15 7.70+£0.19 bk H.C<L.C
Touchd: .38+0. .59+0.
Vertical CG velocity (m/s) ouchdown 0.88£0.33  0.59+0.55
Takeoff 2.48+0.28 2.72+0.41
Takeoff angle (deg) 20.5£1.9  19.5£3.0
Energy conversion ratio 1.47+0.02  1.21+£0.01 i H.C>L.C
Ratio of maximal pole bending (%) 26.7+7.1  20.5+1.9 * H.C>L.C
Takeoff . 13+2. .66+1.
Pole chord reaction force (N/kg) axeo 8.13:2.18 = 8.6641.69
MPB 15.45+0.43 13.53+0.84 ik H.C>L.C
Pole elastic energy (J) 13.9+3.9 8.9£0.8 * H.C>L.C
Averaged max. pole bending point (%) 66.1+2.9  47.2+10.9 * H.C>L.C

H.C : High conversion group

L.C : Low conversion group

K.E : Kinetic energy  P.E : Potential energy

* Rk RERC significant difference  (* p<0.05, *¥ p<0.01, *** p<0.001)
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Fig. 3 Changes in the swing force for H.C and
L.C groups from the takeoff to the MPB
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Fig. 4

Changes in the rotation (left) and Stretch - shortening (right) components of the swing

force for H.C and L.C groups from the takeoff to the MPB
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Relationships between the duration times of the motion phases and the record in the discus

Kenji Tauchi" Shigeo Iso" Takashi Mochida” Sugita Masaaki” Michiyoshi Ae?
1) Faculty of Sport Sciences, Waseda University

2) Yokohama sports medical center

3) Faculty of Education, Mie University

4) Institute of Health and Sport Sciences, University of Tsukuba

Abstract

The purpose of this study was to investigate the relationships between the duration time of the motion
phases and the record in discus throw. Sixty-nine male discus throwers, divided into three groups (Good,
Middle, Poor) based on throwing record, were analyzed for the time taken to release the discus from
the start of the first turn. The motion of the discus throw was divided five phases: double support phase
(P1), single support phase by left foot (P2), nonsupport phase (P3), single support phase by right foot
(P4) and delivery phase (P5). In the results of all groups, there were significant negative correlations
between the duration times of P1, P4 and P5 and throwing record. We found the significant negative
correlations between the duration time of P5 and throwing record in the Good group, the duration time
of P1 and throwing record in the Middle group and the duration time of P4 and throwing record in the
Poor group. The results indicate that the higher motion speed from the beginning of the first turn to the
release is prerequisite for higher performance, but the most important motion phase differs between the
performance levels of the athletes.
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Tablel Results of throwing record and duration times in discus throw for all subjects.

n  Record (m) Time (s)
Total P1 P2 P3 P4 P5
All 69 43.15%+9.43 1.61+0.23 0.74%0.20 0.37£0.04 0.09+£0.03 0.1940.03 0.22+0.04
(455+£5.9%)  (23.3x3.1%) 5.8+ 2.1%) (11.8+ 2.3%) (13.5% 2.5%)

The values in parenthesis are percentage for total time.

Table2 Results of throwing record and duration times in discus throw for each group.

Total P1 P2 P3 P4 P5

Good 23 53.84%477 1.48+0.18 0.65+0.15 0.36£0.03 0.10£0.03 0.17£0.03 0.20£0.03

(46.4+6.4%)  (22.3+2.9%) (5.7x2.1%)  (12.2+2.8%)  (13.5%2.6%)
Middle 23 42.90%3.20 1.67%0.22 0.80+0.19 0.37£0.05 0.09+£0.03 0.19+0.04 0.23+0.04

(46.9+5.7%)  (22.6+2.7%) (6.3=1.9%  (11.5%=1.8%)  (13.7%3.0%)
Poor 23 32.72%2.94 1.68+0.25 0.79+0.22 0.37£0.05 0.09£0.03 0.20+0.04 0.22+0.04

(43.3£5.0%)  (25.0%3.1%) (6.5+2.2%)  (11.8%x2.4%)  (13.4%=1.8%)
Difference G>M>P G<MP G<MP ns ns G<P G<M

The values in parenthesis are percentage for total time.
> : significant difference at p<0.05.
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Abstract
The purpose of this study was to analyze the satisfaction and improvement of the competition

management for the primary school pupils in the athletics meeting at the national level in 2006.

The fifteen items, based on the theoretical model, were divided into seven scopes: (a) athletes’ village,
(b)competition rules and regulations, (c)competition management, (d) technical officials' attitude towards
pupils, (e) facility and equipment, (f) season of athletics competition, and (g) National Stadium.

The authors received 954 answers to the questionnaire from 987 pupils at the meeting before the
closing ceremony in the athletes’ village on 27th August in 2006, and used 807 answers as the samples
in this paper.

The authors used the KAN's method of the customer satisfaction survey and the method of the factor
analysis.

The main results were as follows:

1) There were seven items about the improvement of the competition management for the primary
school pupils in the athletics meeting at the national level in 2006.

2) The factor analysis yielded a solution with five factors which accounted for 56.5% ofthe  variance.
The five factors were conceptually labeled 'Method of Conditioning', 'Technical ~ Officials' Attitude',
'Facility and Equipment', 'Athletes’ Village', and 'Extensive Facility'.

3) It was clear that two factors about 'Technical Officials' Attitude' and 'Facility and Equipment'
belonged to the retention strategy, and another factor about "Method of Conditioning' belonged to
the improvement strategy.
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HE|AVE| 157.1| 158.0| 151.6| 156.4
(cm) | MAX 172 165 164 162
MIN 138 150 140 147
S.D 7.65| 5.48| 6.48] 4.29
REE[AVE| 47.1| 46.8| 42.9| 46.6
(kg) | MAX 67 58 58 65
MIN 35 37 35 32
S.D 8.62] 5.91] 6.00] 6.75
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WTER L7z, SERUTHEEOR R L, BFIizon
THOWD T EHITREKD34.8%, Hii1£30.2% Tt
Llifiz At s L69.6% L mOHERETH -T2, Fh
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2005 2006 2005 2006

I % [ % [ % [ ] %

S | 11147.8 |11[50.0 [12]52.2 [12]54.5
fifi 8[34.8 | 8]36.4 | 8[34.8 | 8|36.4
o 4[17.4 | 5]22.7 | 5[21.7 | 3]13.6
Ik 4117.4 | 5]22.7 | 5[21.7 | 3]13.6
72 L 1{ 4.3 [ 1] 4510 0] 1 5
St |16[69.6 |17|77.3 [18]78.3 [20]90.9
ik | 7030.4 | 9]40.9 [10]43.5 | 6[27.3
Siefy [ 15]65.2 |15[68.2 [17]73.9 [14[63.6
Ifidk 112]52.2 [14|63.6 [13]56.5 |10{45.5
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D, SROERLZODZLEZEMTL LD TH-
7.

#2-2 HEHEICESHET
BT LSS

2005 2006 2005 2006
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FETRN| 2| 8.7 4|18.2 ] 1| 4.5 4]18.2
B 6] 26.1 | 0 0| o 0| 3]13.6
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Al % | AL % AN % Al %
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Y — 31 9.1 ] 0 01]0 01l o 0
V7 hAR—)L 2113.6 | 3]13.6 2] 9.1 7]31.8
[ 2| 9.1 | 3]13.6 | 7| 31.8 | 4] 18.2
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FIE of o] of o]i1] 450 0
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2005 2006 2005 2006

Al % [ Al % Al % [A]l %
ek 13] 59. 1| 12| 54.5 | 8| 36.4| 5] 22.7
Y h— 4] 18.2] 0 010 0| 0 0
ISR 21 9.1 2| 9.1 4| 18.2] 3| 13.6
KTk 2| 9.1 o 0] 4] 18.2]o0 0
=P 1l 4.5] o 0 1] 4.5/ 0 0
T =R 1 4.5/ 1| 4.5 1| 4.5] 0 0
Juafiy b —A%- 1 4.5/ 0 01]0 0| 0 0
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HAH. £, BFTITHEKUANAD AR —FIF L
AEBT oo T-DIZx L, 7 TITEFLDIX
DN/ L —R—/1(18.2%), ke LBith(18.2%)73 &1 F
LI TR E R AR =IOV TOEZ L[
BOFRTH-T-. 20X ) R RITISEE HITIF
[FkECTH - 7.
DRSO oW AR — | (2 B 2 H T T
FITHREEORETIIL TD18.2%lc & EEoT
2N, 18EE TIZEFD13. 6%, LFD18.2%T
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#5-1 &R AR—Y
B+ T

2005 2006 2005 2006

Al % [ Al % Al % AN %
B ER 19| 86. 4| 19| 86.4 10| 45.5[10] 45.5
o — 6] 27.3] 0 0| 3] 13.6] 0 0
IKIK 1| 4.5/ o ol 1| 4.5/ 0 0
A — 1 4.5] o 0| 0 ol 1| 4.5
VAV 0 of o ol 2| 9.1] 3] 13.6
ISR A 0 0] 3|13.6 |2 9.1 6] 27.3
NVUR 0 0 o of 1| 4.5] 0 0
ESL| 0 of o of 1] 4.5| 0 0
VY 0 o] o of 1] 4.5| 0 0
Moo R 0 ol 2/9.09 | o0 o] 1| 4.5
ANz 0 0] 1]4.55 |0 of 1] 4.5
TA ARy = 0 of 0[0.00 ] 0 of 1| 4.5
LR 0 o] 0lo.00]o0 ol 1| 4.5

52 PRV VAR —Y
BT S

2005 2006 2005 2006

Al % | AL % [ Al % LAl %
535 18| 81.2] 19[86.4 | 4| 18.2] 3| 13.6
VAV 0 0 o 0| 7| 31.8] 7] 31.8
N — 0 0] 0 0| 4] 18.2[2] 9.1
F 0 0] 3]|13.6 | 4] 18.2[ 4] 18.2
Wy — 1 4.5 o 01fo o] o 0
Juaps b =A%— 1| 4.5 o 0]0 0] 0 0
T AT b 1| 4.5 0 010 0] 0 0
2T 0 0l o 0] 1] 4.5[0 0
NV 0 0 0 01 4.5| 0 0
INA S 0 0 o 010 0l 2| 9.1
~7 ) 0 0ol 0 010 0] 1| 4.5
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EE/NFAERE BT R HIER R —RR

THEF 100m 80mH LJ HJ Relay1 Relay2  Relay3
& RK(om) 156.6 151.9 157.1 158.2 155.3 155.9 147.0

RE {hE(ke) 45.8 40.7 44.1 438 470 431 4038
BMI(kg/m"2) 18.7 17.6 17.9 175 195 17.7 18.9

i &R (mm) 8.0 11.0 105 105 135 70 12.0

) BISE & BB T E(mm) 8.0 8.0 85 6.5 9.0 7.0 100
FofEstEl B &R (mm) 7.0 6.5 11.0 7.0 100 65 1.0
HE TR AR B (%) 12.1 134 15.0 12.7 154 1.4 16.1

TR IR (cm) 36.8 326 34 35 342 33 331

MR EiatEem) 26.7 232 23.0 27.9 250 248 240

TR (em) 78.9 79.2 80.9 80.2 771 78.4 74.2

BE FENEBHEE(x10%) 2.96 2.53 2.66 3.04 2.86 2.99 2,62

E3dkd A HTIR (em) 195 8.0 17.0 8.0 185 15.0 55
a  EA&N 1.89 1.30 305 137 250 1.68 254

BTN 1.99 1.31 1.7 1.31 2.31 1.65 245

RS E TN 3.88 273 5.09 2.19 4.03 2.94 4.15
E EANN) 1.61 1.39 263 1.12 2.09 1.86 2.95

BTN 1.45 1.15 1.75 1.06 1.88 1.37 1.96

£ TN 464 249 418 218 381 3.40 6.47

RSB 4 B (msec) 1338 148.6 162.2 161.6 140.2 153.2 148.8

3¢5k iiﬁlg‘g FURERRT (msec) 131.2 1230 119.0 117.0 112.2 93.0 1226
£ B R (msec) 265.0 2716 281.2 278.6 2524 246.2 2714

CMJ(cm) 50.0 - 39.1 325 424 406 39.2

CMURE 5\ Y%L (cm) 419 — 310 30.9 35.2 34.7 35.9

SRR B (cm) 383 — 330 335 31.0 28.3 316

BN J— 787 —(watt) 678.0 — 580.1 529.4 590.1 527.2 665.5
7% /kg 447 — 340 335 30.7 378 305
297y Eem) 39.1 - 287 30.3 283 340 271

187 —(watt) 2116 - 173.6 190.8 2120 2045 203.2

/kg 13.9 — 10.2 12.1 11.0 147 9.3

EE/NFAE R BT R HER R —ER

BREF 100m 80mH HJ Relay1 Relay?2 Relay3
HRm) 161.7 158.9 166.0 154.4 162.9 165.0

B fhEke) 52.9 486 46.0 45.9 57.0 57.9
BMI(kg/m"2) 20.2 19.2 16.7 19.3 215 213

B & (mm) 70 5.0 5.0 75 80 13.0

) P 8 BB T EB(mm) 75 6.0 5.0 6.5 8.0 9.0
i el & B (mm) 75 45 7.0 6.5 95 85
HEEARIRIEG) 11.2 9.2 10.1 1.1 12.1 13.8

TR IENE(em) 372 36.1 355 36.4 393 385

MR B#iECem) 255 25.5 24.6 25.0 27.6 26.6

T R(em) 82.5 80.7 89.7 80.0 82.1 85.9

BE  BENBIHMEE(x10%6) 2.69 261 2.90 2.64 3.11 2.44

E3dkd SRR (Cm) 40 115 185 -35 110 8.0
A  EAN) 2,02 1.64 283 1.20 262 381

ATEIN) 1.27 2.24 1.81 1.56 246 2.96

PR ETN) 4.27 3.35 4.26 2.51 5.60 7.40
% EHN) 1.54 1.70 263 1.31 265 5.05

BN 1.31 1.92 1.78 167 245 360

LT 282 358 3.70 256 479 5.88

RIS BAAER M(msec) 166.4 1740 17525 209.8 182 192.4

B %ﬁ%}g’? FRURMERSRT  (msec) 99.2 1186 93.8 1226 118.0 89.6
£ B RSB fl(msec) 265.6 2926 269.0 3324 300.0 282.0

CMJ(cm) 52.1 440 409 448 386 416

CMJFE 5 Y7L (em) 43.1 38.0 344 38.1 335 349

SEAEH IR (om) 29.2 335 26.6 26.7 239 30.9

25 WA — 187 —(watt) 459.3 369.4 3159 3837 361.6 469.8
T—% /kg 33.1 30.7 274 28.2 235 26.2
297y NE#(cm) 39.2 36.8 30.6 35.2 298 387

787 —(watt) 1785 137.8 126.8 161.8 1485 2256

/ke 12.8 11.4 11.0 11.9 9.6 12.6
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400m EFEFHZ O EA E— RE{LIZHOWNT
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N7

1) MEHAR—YERNSE 2 —
5) w@AKE  6) JEREAZE

mE omY mEER?

1. [FC®IC

400mAE, 4X400mEY L—oifbEE 27 &
X, EEIATHb72400mAE L — A 0@ AR
ElE, BT L a—F N L — AR EE I DEEOEE
ELT, WAy DD T LB
WZiE v aFrF—LsomfbERE LTAHTH S
LEbNh.

L LZR D, AIIZEIT 5400mE L — A2
T 57 —XI1%, 100mAEIZET 57 — X UIEIZ R
T, ket L CIER X O ThhiCunvian s
DRSS TWD (BEHB, 2005 . 7z, £D%
HrIXiZ4~5X [ (Start—100m, 100-200m, 200

2)3Ek?
7) ESNLAR—Y RS H—

9 3% 2007 Vol.3 2007
BiT5d
s Y JaRa® mesErS
CRARG

3) dbipERMERY:  4) HERT
8) B RFAARBERFR

X7z, 2T, KRETIEH LWL (Overlay
FR) HEBRZL, KFOHEEREZRKD, FEFIC
GlEfEE A a—RA— 3—[ 20069 a <281
% B4 400mE L — A OWNWT O R A2 RET 5
ZEEHEHE L.

2. Ak
2. 1 Overlay SO ik & 6t Gt
IBEDOVIRA AT ZHAWT, BEMAMGE LT
DA400m/N— FLEL—ZABLOHE « Z400m &
L —Z2%1L—r b9l — 2 FCTEENESEMmS
IR — DN LEBEMNREEZ LT (AT R

o - . N o S
m—300m, 300—350m, 350m—400m) THY, t°— K : 60fields/s, ¥ v & —AE— K :1/500s
- ESYAY, — N A 3 =
H oD LEEMR T — 2 PEFTE RV st sn T ~1/1000s) . 1, L—ZXREOBRITAZ — D
#1 BHF40 O0mERBOBEEZ A L, XEZ A L XFEEE G E R
1 I 2 3 4 5 6 7 8 9 [ 10 11
Section S—45m | 45-80m | 80-115m | 115-150m | 150~185m | 185-220m | 220-255m | 255-290m | 290-325m | 325-360m | 360-400m
Pos.__Lane Name Passing position |Start| 46m |  85m 115m | 150m | 185m | 220m | 255m | 290m | 325m | 360m | 400m
Passing time(sec)] 0 | 56 | 9.2 129 | 166 | 204 | 243 | 282 | 321 | 362 | 406 | 4577
142 7 EFE ER Lap time (sec) 56 | 36 | 37 [ 37 38 | 39 [ 39 [ 39 [ ai 44 | 52
Speed(m/s) 800 | 980 | 049 | 941 912 | 897 | 900 | 897 | 856 804 | 7.0
Passing tme(sec) ]| 0 | 57 | 92 | 128 | 166 | 204 | 245 | 286 | 327 | 369 | 410 | 4599
241 4  DABROWSKI, Daniel _Lap time (sec) 57 | 36 | 36 | 38 39 | 4d 41| 41| 42 | 42 50
Speed(m/s) 793 | 985 | 985 | 924 904 | 856 856 | 860 | 836 | 843 8.05
Passing tme(sec)] 0 | 57 | 91 | 126 | 162 | 199 | 239 | 280 | 321 | 365 | 409 | 46.05
31 5 &h H= Lap time (sec) 57 | 34 | 35 | 36 38 | 40 [ 41 42 [ 43 [ 44 ] 52
Speed(m/s) 793 | 1023 | 994 | 985 928 | 885 | 860 | 839 | 810 | 789 | 705
Passing tme(sec)| 0 | 57 | 95 | 131 | 168 | 206 | 247 | 287 | 328 | 370 | 411 | 46.18
v 3 WIERUSZEWSKIRafal  Lap time (sec) 5.7 [ 38 [ 36 [ 37 3.9 [ 40 [ 41 [ 41 | 42 | 41 | 5.1
Speed(m/s) 793 | 920 | 976 | 945 904 | 86/ | 863 | 850 | 839 | 853 | 701
Passing tme(sec)] 0 | 58 | 93 | 130 | 167 | 205 | 246 | 287 | 327 | 368 | 411 | 46.37
54 2 [HF #BH4E5A Lap time (sec) 58 | 36 | 36 | 37 39 [ 4 [ 40 T 40 T ai [ 23 | 52
Speed(m/s) 777 | 985 | 96/ | 945 904 | 853 | 86/ | 871 | 849 | 813 | 762
Passing tme(sec)| 0 | 56 | 93 | 130 | 167 | 206 | 245 | 285 | 326 | 369 | 412 | 46.41
61 8 BR K Lap time (sec) 56 | 37 [ 37 | 31 39 | 39 | 40 [ 41| 43 | 43 | 52
Speed(m/s) 800 | 958 | 949 | 941 900 | 893 | 867 | 860 | 823 | 807 | 766
Passing tme(sec)] 0 | 58 | 94 | 130 | 166 | 204 | 243 | 284 | 325 | 367 | 411 | 46,59
74 1 ERKR #X Lap time (sec) 58 | 36 | 36 | 36 37 | 39 | 41| 41 | 42 [ 44 | 55
Speed(m/s) 777 | 971 | 967 | 962 937 | 889 | 856 | 853 | 839 | 798 | 725
Passing tme(sec)] 0 | 56 | 90 | 125 | 162 | 201 | 240 | 279 | 319 | 364 | 411 | 46.88
8fi 6  BATMAN, Daniel _Lap time (sec) 56 | 34 | 35 [ 37 T 390 T 30 | 39 | 41 | 45 | 47 | 57
Speed (m/s) 805 | 1018 | 994 | 954 | 908 | 900 | 889 | 863 | 780 | 744 | 697




F1-400m_EAZ34, O AN Erig

— 20054 A —/—f@ | b il LT —

20062—/$—f.L Section S—1100m [ 100—2200m ["200-300m | 300-350m | 350—5400m
Pos. _ Lane Name Passing position |Start| 100 [ 200 | 300 350 400m
Passing time(sec)| 0 | 113 [ 221 | 333 | 39 3 45.77
141 7 JERE E£R Lap time (sec) 1.3 | 108 1.2 6.0 6.4
Speed(m/s) 886 | 925 892 8.30 J 777
Passing time(sec)| 0 | 113 | 222 | 339 [ 398 [4599
2ff 4 DABROWSKI, Daniel _Lap time(sec) 113 [ 109 [ 117 60 [ 62
Speed(m/s) 883 | 922 | 855 838 | 813
Passing time(sec) | 0 | 11.1 [ 216 [ 334 [ 396 | 46.05
3L 5 Eh H= Lap time (sec) 11.1 [ 105 [ 118 6.3 | 6.4
Speed (m/s) 903 | 952 | 850 797 |78
2005 —/ 38— b Section S—1100m [ 700-200m | 200-300m | 300-350m | 350-400m
Pos. Lane Name Passing position |Start [ 100 [ 200 [ 300 350 400m
Passing time(sec)| 0 | 11.5 [ 225 | 335 | 394 45.89
441 2 WEEE ER Lap time (sec) 115 | N 5.8 6.5
Speed(m/s) 872 | 910 | 904 856 | 766
Passing time(sec)| 0 | 115 [ 221 [ 332 [ 392 [ 45.62
24 7  DABROWSKI, Daniel _Lap time (sec) 115 | 107 | 111 60 | 64
Speed(m/s) 873 | 93/ | 901 835 | 780
Passing time(sec) | 0 | 11.3 [ 220 [ 332 [ 391 [ 45.47
1M 4 &Hh H= Lap time (sec) 13| 107 | 112 5.9 6.4
Speed (m/s) 883 | 935 | 892 8.49 787
PitbmLtLoicthEgr Ll (Vryr vy & —2A
B — R :1/60s) . & L T2OoDOM4 % Video Analysis 100 proeemmmmrsrr e
. . MI~3DEREEI
Software Dartfish ProSuite (DartFishft#%) % Hu T 51000 b PN
EmAbﬁé’kf%ﬂaFwﬁ%%mmin £
x%%@k»/ PN D R A LY, 10 IR Y AN S
T (A45mHhs, SOmih A, 115miis, 150mih ‘fc,, 8oo bef-
£ —e—EiE R
)f—i, 185miﬂj,m, 220mﬂﬂ,,\ L, 255mf£,m, 290mﬂ’£{)ﬁ, S —=O=DABROWSKI, Daniel
€ 700 f--oo-- P SCECEEEEEEEREPEPE
3256mith i, 360mihs) DEIEmZ A LERD, EL
THEXBOFEHEERLEZEH L. W, o8t 600 ——— —_—
n 5 I A w"ﬁ& @Q@ & &0
g%%&il’fl[jb’ 68’{1Li TE LT F ¥ ¢ ¢ & & ®
Section
2. 2 WEHET—X L DOl 1100 reeseereererenennsenre e
Overlay 5 0 7 — % 7> b HEE L 72 100m Hi 4, oo b sa-omommme
200mih £, 300mihA, 350mMA D@L A AL, & B> o
_ £ /o
KHEE (200600 OWET—FEBHLTITo72. 5 000 o fR T AP AAREERR
=z = :.)- B: ;: ﬁ: -
w 800 [ ’DQS
3. BREEER E —o—ms i
& 700 b---- —® — WIERUSZEWSKLRafal ... ...
—O0=A% X
3. 1 BF400mEL—A 6.00 . .
S S S & o
KUCEFOBBY A 5, KHZA L, KHF R
VIR AERE 2~k LT-. F£2121XOverlay J7 20 & HE Sestion
T L72100m#h 5, 200mHisL, 300mMs, 350mih
JODEIE X A DR LT, I OYREER T ORHRIT L oy
N TRI~8LDEEZEL
45*}77VC§)D H/FEE@45*989J: DO*}‘12E¥E@EE 5 1000 p----- f\k .....................................
RN N @ —A—p
FEitECThol-. L—RERIL, BIEoELN £ b0 //' %
DABROWSKIE T4 AL T & LA TR VR [ \kfhkﬂ\
THES TG bDD, 200mf T LU0 A X B D800 [ N
3 TR F 2B 2, AL DV & £l ——gerax RINY
. 5 R . . B ==A == BATMAN, Daniel
FLaAoBWw EFa 2 —rZ LTz (K
8 _ 6.00 — — —
1) . BEELEARD L, AH— b O100m KR PP
730.14(m/sec), 100m > 5 200mX H 23 Tix0.15 ° § ¥ EFE S F
(m/sec) FREAE—RT7 v 7L TE-TEY, P Section
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- 100 p—— 1100 p
JREEEF .
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2 7 T 900 F o NCO - — — 5 900 F &7 N0
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Q ] by
w800 b - B &
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£ ;ggg: g 800 —e— 20064 w800 T e 006%
S | —O—2005% < —O—2005%4F € —O— 20054
& 7.00 =] S
€ 700 p - — — — — — — ¢ 700 b -
000 S-100m 100— 200— 300— 350— 6.00 * * * * ' 600 : : : : !
m 200 S-100m 100— 200— 300— 350— S-100m 100— 200— 300— 350—
m  300m 350m  400m
200m  300m  350m  400m 200m  300m  350m  400m
Section Section Section
0y L. L. o N L.
2 BA400m EAZ3L O AN -2 0 0 54FE A — S —F B b & bl LT —
O _ P N v
% 20064FE 7 —ZIFIKZH S (2005) KV GIHL, EENER LT,
#F3 740 OmERBOmIE S A L, KEZ A L, XEPEEEAERE
1 2 5 | 6 7 8 [ 9 T 1o 11
Section S=45m | 45-80m | 80-115m | 115-150m | 150-185m | 185-220m | 220-255m | 255-290m | 290-325m | 325-360m | 360-400m
Pos. Lane Name Passing position ISért\ 45m | 85m | 115m 150m | 85m | 220m [ 255m | 290m | 325m [ 360m | 400m
Passing time(sec)] 0 | 61 | 101 | 140 | 181 | 222 | 265 | 309 | 354 | 401 | 449 | 50.68
141 6 AMERTIL, Christine _Lap time (sec) 61 | 39 [ 40 | ai 4.1 4.2 44 45 | 47 | 49 538
Speed(m/s) 735 | 889 | 878 | 863 8.46 8.26 7.98 771|752 | 719 6.95
Passing time(sec)] 0 | 6.2 | 103 | 144 | 186 | 228 | 272 | 319 | 367 | 418 | 471 | 5354
24 5 FHE BR3E Lap time (sec) 62 | 41 [ 41 [ 42 | 42 | 44 T 46 | 48 | 54 [ 53 ] 6.4
Speed(m/s) 727 | 856 | 846 | 836 | 833 | 792 | 755 | 723 | 681 | 660 | 626
Passing time(sec)] 0 | 6.2 | 104 | 147 | 190 | 234 | 279 | 325 | 373 | 422 | 474 | 5356
feJivd 2 AHEBEH Lap time (sec) 62 | 43 43 | 43 | 44 | 46 | 46 | 47 | 50 | 51 | 6.2
Speed(m/s) 729 | 819 819 | 813 | 804 | 769 | 757 | 741 | 704 | 683 | 645
Passing time(sec)] 0 | 6.3 | 104 | 147 | 189 | 233 | 278 | 325 | 373 | 424 | 476 | 5404
4fi 4 "R EF Lap time (sec) 63 | 42 | 43 42 | 44 | 46 | a7 48 | 51| 53 | 64
Speed(m/s) 719 | 839 | 823 829 | 798 | 768 | 747 731 | 692 | 664 | 626
Passing time(sec)] 0 | 67 | 109 | 154 | 197 | 241 | 287 | 334 | 384 | 434 | 488 | 5509
54 7 B 75 Lap time (sec) 67 | 43 | 44 | 44 | 44 | 46 | 47 29 | 50 | 54 | 63
Speed(m/s) 676 | 816 | 792 | 801 | 798 | 760 | 741 714 | 697 | 647 | 634
Passing time(sec)] 0 | 65 | 108 | 150 | 193 | 239 | 287 | 336 | 387 | 439 | 492 | 5536
64iL 8 A ERE Lap time (sec) 65 | 43 [ 42 | 43 | 46 438 5.0 50 | 53 | 53 | 6.1
Speed(m/s) 692 | 819 | 829 | 810 | 766 7.31 7.04 699 | 666 | 658 | 653
Passing time(sec)] 0 | 6.3 | 104 | 148 | 191 | 236 | 282 | 331 | 383 | 436 | 490 | 5553
74 3 i =4 Lap time (sec) 63 | 42 4.4 43 | 45 | 46 4.9 52 | 53 | 54 | 66
Speed(m/s) 719 | 839 801 813 | 783 | 755 714 679 | 660 | 650 | 609
Passing time(sec)] 0 | 65 | 109 | 152 | 197 | 243 | 291 | 341 | 392 | 443 | 497 | 5648
81 9 Kt BE Lap time (sec) 65 | 43 | 44 | 45 | 46 | 48 | 50 | 51 | 52 | 54 | 6.8
Speed (m/s) 688 | 810 | 804 | 783 | 760 | 731 | 702 | 688 | 675 | 652 | 591

F UL~ LOHETELRBTH -2
FFASFPAT DY 2 =7 AAHTRLER THERS L 7o &R F
FLER T TH > 7=,
FATHEARTHIFED HIEVEHE (FEd 0 10.23(m/

X, 44650050

7 4

£2F-400m_EA7.344 OE AN B

—20054F 2 — 3 —fe b L i L T —

1 3 5
20062 —/ &k ez 5-100m | 100-200m | 200-300m | 300-350m | 350-400m
Pos. _ Lane Name Passing position | Start | 100 | 200 | 300 | 350 | 400m
Passing time(sec) | 0 124 | 239 [ 367 [ 435  [5068
i 6 AMERTIL, Christine _Lap time (sec) 124 115 | 128 68 [ 7.1
Speed(m/s) 8.07 866 | 781 735 | 700
Passing time(sec) | 0 [ 126 [ 247 [ 382 [ 456 [ 53.54
24 5 % FE Lap time (sec) 12.6 12.1 13.5 75 | 7.9
Speed(m/s) 7.91 8.29 742 670 | 632
Passing time(sec) | 0 _| 129 | 253 | 387 | 459 | 5356
31 2 AHHBEH Lap time (sec) 129 | 124 | 134 72 | 7.7
Speed(m/s) 776 | 804 | 748 694 | 653
20053 —/$—RE L d 2
Section S-100m_| 100-200m | 200-300m | 300-350m | _350-400m
Pos. _ Lane Name Passing position | Start]| 100 [ 200 [ 300 [ 350 [ 400m
Passing time(sec)| 0 | 125 [ 244 | 364 | 430 [ 50.09
24 6 AMERTIL, Christine _Lap time (sec) 25 | 119 12.0 66 | 71
Speed(m/s) 798 | 842 833 | 754 | 708
Passing time(sec) | 0 [ 128 [ 251 [ 378 [ 446 [ 51.80
R ivs 4 FHEF BRE Lap time (sec) 128 | 123 127 | 68 | 72
Speed (m/s) 779 | 812 790 | 733 | 696
Passing time(sec) [ 0 | 129 [ 256 [ 393 [ 466 54.70
9fi 1 AHEH Lap time (sec) 129 [ 128 [ 136 | 713 ] 8.1
Speed (m/s) 778 | 782 | 734 | 682 | 616

sec)) CTEDEBTH -T2,

(42) .

L oD [E] Ay 3

BRI,
fER ol
‘é—‘é & bl

(1) .

PR EIRT 2V R & <, 290m M IC B THEfE
Z A F40m TDABROWSKLEF (T80 5

LsL7an b, BEEE L EERR

IZCHD100mXE & 100mAH>5H200mFE T
OXBICEWNT, #1F0.20 (m/sec) , 0.

17



1

Running Speed(m/sec)

Running Speed(m/sec)

Running Speed(m/sec)

Running Speed(m/sec)

0.00

(m/sec) BWHETE-TEBY, X6R5HEHE
ERH A MRS SRR ThoTm b s,

3. 2 F400mAEL— A

ET, &LT400mE L —ATIEL, AMERTILETFA
50068 C1AZ. FHEFERTIX53F54C2fL, £ L TAK
T II53M56 T TH o 7-. BT & H45mM
H80mXMIZH W T mE DN HBL L TV D3,

5.00 : : : — AMERTIL®EF D#HE138.89 (m/sec) &, FHEFETF
P S S P A S -
SN P A L T ?8.56 (m/sec) , & L CARHETFTDS8.19 (m/sec)
Seation AT HRbHEDP-7Z. £ L TAMERTILE T
TOHELEX—=2AFEHT LR (FIE—CLHE
000 oo EAEF) #MEETL—AREML T (3,
A sa-eliomEREL 3) . W\WolEH, FHEFETE, 185mAr 5 220m X
DOHEEKTNRRELRY, KHEFITEWVW LT LN
8.00 ;\»D--ﬁ— --------------------------------
Ty S BERL 725 T,
momg“m“m“m“mfﬁ>m:§xo ____________ MEAEIZ BT, AMERTIL:®FIZ05559, FHIFi%
=Imi ey FIIRTY, EBERMETLTWER, WEFLE b
80 TOTRREE Z A — B D 100m K252 412 400.09(m/sec),
5.00 0.12(m/sec), 100m»>5H200mX 2B VT130.24
S-45m 45— 80— 115- 150- 185- 220- 255- 290- 325- 360-G o
80m 115m 150m 185m 220m 255m 290m 325m 360m (m/sec) , 0.17(m/sec), BEALY—RT v/
Section LT TV (F4, X4) . LHEOK TIT,
107 AMERTILE&E?@iZOOmi)‘630()le|3§0)5$}§75§
7hi~ 8 DR ELEAL 0.52(m/secN T FILTLTW=Z &, F LT EF
9.00 bro-er . .
N 1F200mEA AR E CHEDIR TR E LrolcZ &
800 f---- 5ﬁﬁ<t§< --------------------------- DL T EEDbNS., KEEFITHEELD L
I A R P LAFLER A BT LTV 728, 2 100mBAFE T
—A—;E(t%ﬁ;g; e‘\'ﬁ.y TOXBIZEBWTO0.12 (m/sec) 7250.36(m/sec) A
___________ —\ — 3 e A
o0 E— K7 v 7 LTS TWE D L IC LD HETH -
5.00 71—:‘
S- 45- 80— 115- 150- 185- 220- 255- 290- 325- 360-G
45m 80m 115m 150m 185m 220m 255m 290m 325m 360m
B3  Z7-400mE L — & P O¥E EHE 2L SE 30
FHEIEW « EAFE L - &8 & < JIIARFIA - ffyLiE
1000 p——————————————————~ 1000 p——— — — — — — — — — — — — — — —
AERT KREEE
¢ 900 po-mm e Q900 b
% 800 | ==~ E 800 F—— O ———————————-
700 F- & g
:igggz g MO —e—n006s - E" Rl STy S «
600 f— oo S oo | TOTROE T S | TTROE . N9
5.00 - — — — — 500 5.00
T om0 e o jo0 o0
Section Section Section

X4  Z27-400m N340 O AP ik

-2 0 0 5HFEA—/—FE LWL L & i LT —

¥ 20054EF —Z IS (2005) LVBIHL. EEM™MER LT,
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800m L —RIZBITFTHEA L — FE L — R OM P ALEEEE L ORf%

BEANE 1)
1) m#EHEERF

1. B®

HREREEE T, ARIRFA) & KRR O
FIREES 5 LS TEY (Brandon, 1995)
1 LR FE O R TRkl S 41 5 R XD — & R
7 4 —~ A L ORIZEGRRH D 2 & n3His
ERTW5 (FHRES, 2003) . LarL, gL —
ANZBTDH L —AEOMPFEERE & X7 +—~
v ADRAREHRE LISt T 722 (Lacour
5, 1990) . £ Z TAHEIEL, —ii800mETF D
L— A% OMHPHBRE L L— A OEAE— R &
DOEfRZERETT 52 & T, AL — AT EE K
FTER OB & PHRRERFO FL—=0 T~ DR
BEGLI>ETHHDOTHD.

2. Ak

Y L—F—=,1 (CERKI8FE4H23H) 128
JF5HEF800mL—RAE2EDET AN A ZITL D B
EToLebls, mPFmRE (LA) 2L —R1%
(RFEORELEAGERMLL, 77— 7 a (T—7
VAR ZRWCHIE L. MEoBEICER L
BPREXNSREL, L—AKETICL > TI~3EOH]
EEITR, BIE Lz 2— % O 2208k LT-
W& LT EF0800m A b Eliki%145495026+ 1
27T, L — AKX 5136 158 Th -7
Ras L 7m0 5800m D 100m & & D@ Z A L
ZREL, £100mXBOFHE AL — RERdiz,
AH— P BH100mE TOYH AL — KE2v100,
1007200m % T#v200& L, v800E THMH L7-.

3. BREEE

#UE, L—AZOMPAEBERERE (LA) & HIER
GNERFILITRLIELDOTHDL. FRFOE—7

MBS 2)
2) FPRFRTFPT

%2 )42 £ 15.3 mmol/I TH-7=. fflxIcEB T
5L, Bl —2% 3 <I216.3 mmol/ & 720, 164y
STHZICE VT H14.7 mmol/ITH 7. —J5, Fix
L — 2124y T4.6 mmol/I TH - 7273, 943150 % T
18.7 mmol/1& 72 o> T =, ZhE CiE#EN%1~10%
DI —Z7ENPHBET L EEZE2 N TEY (11
A, 2004) , APETHEEEOBERAA LN, L
NL, QMR —7 PHBLLTC&EFITENT, 1L
Al EDIEFH15 mmol/IFi%E THR L Tz, L—
AETIE—EIBADORTENI— LT 5720, HE
Rzl el 2 2 IR TH L. ZhobnZ b
BEZDLE, SHBIIL—ABICLAZIET S & X
X, L—AEZITEET, 5~10 O THIET S Z
ETE—7EISEVEEZLZE L THDL LN TE
HEEZHND. —J, Lacour (1990) 13800m

#£1 L—AZOMPAREIEE (LA) & HIERZ

EF LA (mmol/I) HRIERFZ
15.4 19 28%
B 16.3 24 108
147 16 9 57 %
c 12.1 4% 508
D 14.2 59 0O
E 74 14 30
14.3 6% 40%
F 46 29 o
18.7 94 15%
G 15.0 35D 40
14.2 5% 50
14.2 11493 158
H 15.7 2% 55%
15.7 104 30#
I 15.9 445 45F
15.1 1249y 3B




115
[ ]

I n=9
4 r=0.100
R ° n.s
~ 113 r
T4 112 r

[ ]
X .
N 11T
° °
[ ] [ ]
110 [ L
109
10 12 14 16 18 20
LA (mmol/I)

M1 L—AREkE L= AR M ELgERE (LA) &
7 BaR

L — 212 T20 mmol/1RiT# DO 2 45 LT
LR LU RO E N T B XD TR RIEE
@L“@&%%%LT“%&%K%“%#,#E@
HEMHITPRBEMETH -T2 EFR L. £72, &
B ORIE TIE, T—LRICTBW T AR O
WZDle> TEWILBEA R L TR, ZoZ &
HL—AHIZEBEWNTH EVEZHERF L Tzl gEME
DRI ND. 2y, HiEgiEED hL—=27
MEE LT, L—RBICL VL 0B AEERE TS
EEBIT, HIEWRIZHD T - TREWELEE & #E
B9 L b EETHILZEETRBTHILOTHS
7.

B1X, L—RAeke L — A% Rl RE
(LA) LOBBRERLIEZDBDOTHD. 2 BHITE
BRMBEIEA Lo T2, AR (2004) (X H R
BTl A—F—% A0S~ > 7k
O i FFLEE IR FE & 800mR A kiR & DRI
AOFEZHRE L, RARILERME EWIZE E800 m/Y
T =< ANEmNT EERE L TWS. Lacourb
(1990) 1%, 800m L — AFifkds LUV A ikl
XD L— AGEEROEIS & L — A% O i P FLER IR
EORNCHEBER DT L x®EL TS, Ly
L, AEOMKERED B IXFEEROMITA SR o
7. AR EDIIT — 2 EEHET 2 L CREROM

NHELNDAHREMNITH D0, L—AFEEKELALE D
ICERWAEBI D B 5 13 B 212w, 2L, b—
ATOINT F—< 2 AIARBIFRFA TR0 — AL Sy
72 EOFR, i PR T AR IE N T
CHBOAEK[INRE N EET L0 THDH. HIC
LAE L—AFREOBKRTIE 2L, LAOIELSXIT
V=BT HEDL D REBERNPEEL WL E
FTHL TS KER™NDHA .

#2%, L—AZROMPARIRE (LA) & 5XH
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1) #EE A 1:48.42 (PB) 2) 8RN 1:49.04 3) #E 8L 1:49.15

BBEIAL | RE AL FRE—F[ZRESAR] EvF [BBEEML | RKEEAL|[ERE—R|RFSAR] EvF [BBEAL|REZAL | FRE—F[RFSAF] EvF
(min:s) (s) (m/s) (m) (steps/s) (min:s) (s) (m/s) (m) (steps/s) (min:s) (s) (m/s) (m) (steps/s)
15.57 7.71 2.06 3.75 15.83 7.58 2.05 3.70 15.90 7.55 1.96 3.85
120m| 15.57 15.83 15.90
10.50 7.62 2.18 3.49 10.43 7.67 2.22 3.45 10.60 7.55 2.16 3.49
200m | 26.07 26.27 26.50
1413 7.08 2.10 3.37 14.07 711 2.11 3.37 14.00 714 2.14 3.33
300m | 40.20 40.33 40.50
14.40 6.94 2.08 3.33 14.47 6.91 2.10 3.30 14.43 6.93 2.08 3.33
400m | 54.60 54.80 54.93
1417 7.06 2.02 3.49 1413 7.08 2.05 3.45 14.23 7.03 2.06 3.41
500m | 1:08.77 1:08.93 1:09.17
13.47 7.43 2.10 3.53 13.47 7.43 2.10 3.53 13.43 7.44 2.11 3.53
600m | 1:22.23 1:22.40 1:22.60
13.30 7.52 2.16 3.49 13.27 7.54 2.04 3.70 13.23 7.56 2.12 3.57
700m | 1:35.53 1:35.67 1:35.83
12.89 7.76 2.10 3.70 13.37 7.48 1.99 3.75 13.32 7.51 1.98 3.80
800m | 1:48.42 1:49.04 1:49.15
BIE400m 7.34 2.1 3.49 BIE400m 7.32 2.12_| 345 AIE400m 7.29 2.09_|_ 350
1y %F400m 7.44 2.09 3.55 #EF400m 7.38 2.05 3.61 % F400m 7.38 2.07 3.58
L—RZ&& 7.38 2.10 3.52 L—R&& 7.35 2.08 3.53 L—RZEHk 7.33 2.08 3.54
8.0
@ 1)MEMEEA 1:48.42 (PB)
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BBIA L | RREZAL | FRE—F| ZARSAK]| EvF | BBEAL| REAZAL|FRE—F[RFSAF]| EvF [@BE4L [ REIAL | FRE—R|RRSAR] EvF
(min:s) (s) (m/s) (m) (steps/s) | (min:s) (s) (m/s) (m) (steps/s) | (min:s) (s) (m/s) (m) (steps/s)
15.30 7.84 1.96 | 4.00 16.00 7.50 1.98 | 3.80 15.63 7.68 1.92 | 4.00
120m |__15.30 16.00 15.63
10.83 7.38 2.14_| 345 10.83 7.38 219 | 3.37 10.63 7.52 213 | 353
200m | 26.13 26.83 26.27
13.87 7.21 209 | 345 13.70 7.30 2.07 | 353 13.97 7.16 2.00 | 357
300m ] _40.00 40.53 40.23
14.03 713 2.04_| 349 13.73 7.28 2.11 345 14.03 713 2.02_| 353
400m | 54.03 54.27 54.27
13.70 7.30 204 | 357 14.03 713 207 | 345 13.70 7.30 204 | 357
500m |_1:07.73 1:08.30 1.07.97
13.33 7.50 2.08 | 3.61 13.20 7.58 212 | 357 13.60 7.35 2.03_|_ 3.61
600m | 1:21.07 1:21.50 1.21.57
13.77 7.26 1.96_| 3.70 13.53 7.39 207 | 357 13.63 7.34 2.03_| 3.61
700m | 1:34.83 1:35.03 1:35.20
13.69 7.31 2.00 | 3.66 13.74 7.28 199 | 3.66 13.68 7.31 2.05 | 357
800m | 1:48.52 1:48.77 1:48.88
BIE400m 7.39 2.06 | 3.60 BIE400m 7.37 2.09 | 354 AIE400m 7.37 2.02_|_ 3.66
Ty %E400m 7.34 202 | 3.64 %E400m 7.34 2.06 | 3.56 %E400m 7.32 2.04_| 359
L—R&& 7.37 204 | 362 L—Z&H% 7.35 207 | 355 L—R&& 7.35 2.03_| 363
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1) ®FHER 2:03.19 2) AREAE F 2:04.44 (PB) 3) [ER#ET 2:04.51

BB L | RESA L[| FRE—F| RRSAF| EvF | BBEAL|REIAL | FRE—R|RSAR| EvF @B L[| RBEZAL|FRE—R|RFSAR] EvF
(min:s) (s) (m/s) (m) (steps/s) | (min:s) (s) (m/s) (m) (steps/s) | (min:s) (s) (m/s) (m) (steps/s)
17.23 6.96 1.88 3.70 17.97 6.68 1.80 3.70 17.43 6.88 1.77 3.90
120m | 17.23 17.97 17.43
11.83 6.76 1.87 3.61 11.73 6.82 1.86 3.66 .77 6.80 1.86 3.66
200m | 29.07 29.70 29.20
15.33 6.52 1.89 3.45 15.37 6.51 1.84 3.53 15.50 6.45 1.78 3.61
300m | 44.40 45.07 44.70
15.60 6.41 1.88 3.41 15.37 6.51 1.87 3.49 15.53 6.44 1.80 3.57
400m |_60.00 60.43 60.23
15.73 6.36 1.82 3.49 16.20 6.17 1.79 3.45 16.13 6.20 1.74 3.57
500m | 1:15.73 1:16.63 1:16.37
15.90 6.29 1.80 3.49 16.07 6.22 1.78 3.49 15.93 6.28 1.72 3.66
600m | 1:31.63 1:32.70 1:32.30
15.57 6.42 1.82 3.53 15.73 6.36 1.82 3.49 15.97 6.26 1.69 3.70
700m | 1:47.20 1:48.43 1:48.27
15.99 6.25 1.83 3.41 16.01 6.25 1.87 3.33 16.24 6.16 1.85 3.33
800m | 2:03.19 2:04.44 2:04.51
FE400m 6.66 188 | 354 BI400m 6.63 184 | 360 FE400m 6.64 180 | 3.69
Fi %F400m 6.33 1.82 3.48 %$400m 6.25 1.82 3.44 %+¥400m 6.22 1.75 3.57
L—R2 6.49 1.85 3.51 L—R2F 6.43 1.83 3.52 L—R2 6.43 1.78 3.63
7.2
@ 1) HERF 2:03.19
B 2) AREETF 2:04.44 (PB)
7.0 A 3) ERET 2:04.51
Q)
E 68
w
4
6.6
X
#
6.4
6.2
6.0 = = = = = 4
2.0
1.9
E
o
L8
[N}
L
X
1.7
1.6
4.0
3.9
3.8
% 3.7
[72]
Q.
[9)
® 3.6
H;
o4 35
34
3.3
3.2 = = = 2 2 4

0-120m  120-200m 200-300m 300-400m 400-500m 500-600m 600-700m 700-800m

X3 HAERTAHME L F-800m Bz 5 LA FOmiE & A &, XH
HA DL, EFAEP—F, A7 FBLXOE vF



EwF [steps/s]

FERE—K [m/s]

ARZAF [m]

7.4
72
7.0
6.8
6.6
6.4

6.2
22

2.1
2.0
1.9
1.8
17
3.8
3.7
3.6
35
3.4
3.3

3.2

31

X 4

1) /NFREEFD 3:41.37 2) ¥ £ FRE 3:42.37
BiBSA L] KBS L | FRE—F[RESAF| EvF | EBEAL| REZAL[EFRE—F|RESIF] EvF
(min:s) (s) (m/s) (m) (steps/s) (min:s) (s) (m/s) (m) (steps/s)
14.77 6.77 1.90 3.57 14.53 6.88 1.86 3.70
100m 14.77 14.53
14.00 7.14 2.07 3.45 14.00 7.14 2.00 3.57
200m 28.77 28.53
14.37 6.96 2.04 3.41 14.33 6.98 1.95 3.57
300m 43.13 42.87
14.67 6.82 2.05 3.33 14.77 6.77 1.90 3.57
400m 57.80 57.63
15.07 6.64 1.99 3.33 15.03 6.65 1.91 3.49
500m | 1:12.87 1:12.67
15.30 6.54 2.00 3.26 15.30 6.54 1.87 3.49
600m | 1:28.17 1:28.97
15.60 6.41 1.97 3.26 15.60 6.41 1.88 3.41
700m | 1:43.77 1:43.57
15.70 6.37 1.97 3.23 15.77 6.34 1.86 3.41
800m | 1:59.47 1:59.33
14.97 6.68 1.98 3.37 14.83 6.74 1.93 3.49
900m | 2:14.43 2:14.17
14.73 6.79 2.04 3.33 14.80 6.76 1.91 3.53
1000m | 2:29.17 2:28.97
14.87 6.73 2.04 3.30 14.87 6.73 1.93 3.49
1100m | 2:44.03 2:43.83
14.93 6.70 2.01 3.33 14.93 6.70 1.90 3.53
1200m | 2:58.96 2:58.76
14.77 6.77 2.01 3.37 15.13 6.61 1.89 3.49
1300m | 3:13.73 3:13.90
14.00 7.14 2.07 3.45 14.20 7.04 1.95 3.61
1400m | 3:27.73 3:28.10
13.64 7.33 2.03 3.61 14.27 7.01 1.94 3.61
1500m | 3:41.37 3:42.37
22 (0-500m) 6.87 2.01 3.42 F 7(0-500m) 6.88 192 3.58
Ty h#&(500-1000m) 6.56 1.99 3.29 1 #%(500-1000m) 6.56 1.89 3.46
#2#%(1000-1500m) 6.93 2.03 3.41 #2#%(1000-1500m) 6.82 1.92 3.55
L—X2& 6.78 2.01 3.37 L—R&& 6.75 1.91 3.53

@ 1) /MFREF 3:41.37
O 2) # L&Al 3:42.37
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FRE—F [m/s]

6.4

6.2
22

2.1

2.0

ARZAF [m]
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3.6

35

34

EwF [steps/s]

3.3

3.2

3.1

5 A a—RA—/—E 120063 =<5 F1500mlC

2) Vx—LR LTJUF LY)F 3:40.63 3) INFRSERFD 3:41.01
BBEA L | RESA L[ ERE—F| RASAF] EvF |@iBSA L[| RESA L[ ERE—F| RS/ EvF
(min:s) (s) (m/s) (m) (steps/s) (min:s) (s) (m/s) (m) (steps/s)

15.30 6.54 1.90 3.45 14.67 6.82 1.91 3.57

100m 15.30 14.67
14.03 7.13 1.95 3.66 14.00 7.14 2.02 3.53

200m 29.33 28.67
14.17 7.06 2.00 3.53 14.63 6.83 2.00 341

300m 43.50 43.30
14.73 6.79 1.92 3.53 14.73 6.79 2.04 3.33

400m 58.23 58.03
15.07 6.64 1.90 3.49 15.07 6.64 2.01 3.30

500m | 1:13.30 1:13.10
15.10 6.62 1.90 3.49 15.07 6.64 2.01 3.30

600m | 1:28.40 1:28.17
15.00 6.67 1.91 3.49 14.97 6.68 2.00 3.33

700m | 1:43.40 1:43.13
15.13 6.61 1.89 3.49 15.03 6.65 2.04 3.26

800m | 1:58.53 1:58.17
14.77 6.77 1.92 3.53 14.80 6.76 2.05 3.30

900m | 2:13.30 2:12.97
14.93 6.70 1.90 3.53 14.97 6.68 2.05 3.26

1000m | 2:28.23 2:27.93
15.43 6.48 1.88 3.45 15.47 6.47 1.98 3.26

1100m | 2:43.67 2:43.40
15.07 6.64 1.88 3.53 15.07 6.64 1.99 3.33

1200m | 2:58.73 2:58.46
14.17 7.06 1.95 3.61 14.10 7.09 2.06 3.45

1300m | 3:12.90 3:12.56
13.80 7.25 1.96 3.70 13.93 7.18 2.06 3.49

1400m | 3:26.70 3:26.50
13.93 7.18 1.94 3.70 14.51 6.89 2.04 3.37

1500m | 3:40.63 3:41.01
T #%(0-500m) 6.83 93 | 353 T #%(0-500m) 6.84 2.00 | 343
Ty h#&(500-1000m) 6.67 .90 3.50 1 #%(500-1000m) 6.68 2.03 3.29
- #2#%(1000-1500m) 6.92 .92 3.60 #2#%(1000-1500m) 6.85 2.03 3.38
L—X&& 6.80 1.92 3.55 L—X2& 6.79 2.02 3.37

@ 2) Ox— LR LTUF LXK 3:40.63
Q 3) /M 3:41.01
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EwF [steps/s]

FRE—F [m/s]

ARSAF [m]

6.5
6.4
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6.2
6.1
6.0
5.9
5.8
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5.6
2.0

1.9

1.8

1.7
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3.5
3.4
3.3
3.2
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| 6

1) FII%EZF 4:11.00 (PB) 2) INAFRBLF 4:11:00

BEBAAL | REZA L FRE—F[RFSAF] EvF [@BEA L[| REFAL | FERE—R|RSAR| EvF
(min:s) (s) (m/s) (m) (steps/s) | (min:s) (s) (m/s) (m) (steps/s)
16.57 6.04 1.57 3.85 16.40 6.10 1.81 3.37

100m | 16.57 16.40
17.20 5.81 1.63 3.57 17.13 5.84 1.81 3.23

200m | 33.77 33.53
17.30 5.78 1.66 3.49 17.30 5.78 1.81 3.19

300m | 51.07 50.83
17.30 5.78 1.66 3.49 17.33 5.77 1.79 3.23

400m | 68.37 68.17
16.37 6.11 1.75 3.49 16.30 6.14 1.90 3.23

500m | 1:24.73 1:24.47
16.57 6.04 1.77 3.41 16.57 6.04 1.87 3.23

600m | 1:41.30 1:41.03
16.53 6.05 1.79 3.37 16.53 6.05 1.88 3.23

700m | 1:57.83 1:57.57
16.67 6.00 1.74 3.45 16.63 6.01 1.84 3.26

800m | 2:14.50 2:14.20
16.60 6.02 1.77 3.41 16.37 6.11 1.89 3.23

900m | 2:21.10 2:20.57
16.70 5.99 1.74 3.45 16.60 6.02 1.87 3.23

1000m | 2:47.80 2:47.16
17.43 5.74 1.70 3.37 17.13 5.84 1.83 3.19

1100m |_3:05.23 3:04.30
17.03 5.87 1.70 3.45 17.03 5.87 1.84 3.19

1200m | 3:22.26 3:21.33
17.07 5.86 172 3.41 16.97 5.89 1.85 3.19

1300m | 3:39.33 3:38.30
16.13 6.20 1.80 3.45 16.67 6.00 1.86 3.23

1400m | 3:55.46 3:54.96
15.54 6.44 1.78 3.61 16.04 6.24 1.85 3.37

1500m | 4:11.00 4:11.00
FF72(0-500m) 5.90 165 | 3.58 F72(0-500m) 5.92 182 | 3.25
Ty th f%(500-1000m) 6.02 1.76 3.42 th #%(500-1000m) 6.05 1.87 3.23
= | #&#&(1000-1500m) 6.02 1.74 3.46 | ##(1000-1500m) 5.97 1.85 3.23
L—X2& 5.98 1.72 3.48 L—X2& 5.98 1.85 3.24

@ 1) FIES 4:11.00 (PB)
O 2) IMHELF 4:11.00
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FRE—K [m/s]

ARSAF [m]

EwF [steps/s]

6.5
6.4
6.3
6.2
6.1
6.0
59
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5.7
5.6
20
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1) %5 D3IV 4:05.82 2) INKTRBLF 4:07.86 (NR,PB)
BBIA L | REZAL | FRE—F|RFSAF] EvF [EiB2AL | RS L[ EFRE—F|RSAK|] EVF
(min:s) (s) (m/s) (m) (steps/s) (min:s) (s) (m/s) (m) (steps/s)
15.80 6.33 1.84 3.45 15.97 6.26 1.80 3.49
100m 15.80 15.97
16.90 5.92 1.81 3.26 17.13 5.84 1.77 3.30
200m 32.70 33.10
17.37 5.76 1.79 3.23 1717 5.83 1.79 3.26
300m 50.07 50.27
16.90 5.92 1.79 3.30 16.87 5.93 1.80 3.30
400m 66.97 67.13
16.63 6.01 1.82 3.30 16.63 6.01 1.84 3.26
500m | 1:23.60 1:23.77
16.63 6.01 1.82 3.30 16.67 6.00 1.82 3.30
600m | 1:40.23 1:40.43
16.83 5.94 1.84 3.23 16.83 5.94 1.82 3.26
700m | 1:57.07 1:57.27
16.63 6.01 1.78 3.37 16.57 6.04 1.83 3.30
800m | 2:13.70 2:13.83
16.07 6.22 1.87 3.33 16.13 6.20 1.86 3.33
900m | 2:29.77 2:29.97
16.07 6.22 1.85 3.37 16.03 6.24 1.89 3.30
1000m | 2:45.83 2:46.00
16.10 6.21 1.88 3.30 16.10 6.21 1.88 3.30
1100m | 3:01.93 3:02.10
15.73 6.36 1.86 341 15.97 6.26 1.86 3.37
1200m | 3:17.66 3:18.06
15.50 6.45 1.91 3.37 15.87 6.30 1.89 3.33
1300m| 3:33.16 3:33.93
15.77 6.34 1.86 3.41 16.60 6.02 1.89 3.19
1400m | 3:48.93 3:50.53
16.89 5.92 1.78 3.33 17.33 5.77 1.79 3.23
1500m | 4:05.82 4:07.86
T 7%(0-500m) 5.99 181 [ 3.31 T #%(0-500m) 5.97 180 | 3.32
Ty $1#%(500-1000m) 6.08 1.83 3.32 1#%(500-1000m) 6.08 1.84 3.30
#%#8(1000-1500m) 6.26 1.86 3.36 #%#(1000-1500m) 6.11 1.86 3.28
L—X2& 6.10 1.83 3.33 L—X2F 6.05 1.84 3.30

@ 1) ¥ P13V 4:05.82
O 2) N#ELT 4:07.86 (NR,PB)
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BF 1 A 30 1 2 50
BF 2 B 24 2 2 17 52
BF 3 ¢] 27 3 2 18 15
BF 4 D 24 4 2 20 13
BF 5 E 25 5 2 21 16
BF 6 F 29 6 2 22 16
BF 7 G 29 7 2 23 1
BF 8 H 31 9 2 23 43
BF 9 I 23 10 2 23 51
BF 10 J 30 11 2 24 33
BF 11 K 22 12 2 24 52
BF 12 L 24 14 2 25 9
BF 13 M 33 15 2 26 35
BF 14 N 27 17 2 28 18
BF 15 0 30 18 2 29 0
BF 16 P 22 19 2 29 1
BF 17 Q 38 43 2 42 23
B5F 18 R 32 59 2 45 38
B 27.8 2 25 40
EERE +43 +7 31
¥ 1 A 25 1 2 32 52
TF 2 B 26 2 2 38 52
¥ 3 C 22 3 2 39 14
TF 4 D 40 4 2 42 22
TF 5 E 19 5 2 43 0
TF 6 F 36 6 2 43 40
¥ 7 G 23 7 2 43 54
TF 8 H 19 8 2 43 59
¥ 9 I 31 10 2 48 46
TF 10 J 22 12 2 53 49
TF 11 K 34 14 2 55 13
TF 12 L 36 15 2 56 26
TF 13 M 29 23 3 4 59
EH{E 27.8 2 46 42
BERE +7.0 +8 45
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#2 Brmik—E

IE E (%1;[) Eﬁ . "_jEE EIE E'ﬁ [_§$F§7§\60) I:Iz S
TBR LR sl THE FBERE RXE S/ME | FHECEE FXE S/IME
= AIE<E | (g/dL) 6.7 8.3 75 8.23 0.50 9.6 7.2 1.10 1.28 0.96
GOT|(Iu/L) 10 40 25 51.1 16.4 83 24 2.04 3.32 0.96
GPT|(IU/L) 5 40 23 385 11.4 66 19 1.71 2.93 0.84
FLERRR K RBESR|(U/L) 115 245 180 410.8 60.3 541 308 2.28 3.01 1.71
CPK|(1u/L) 57 192 125 490.7 246.9 1187 198 3.94 9.53 1.59
#BaLxF0—)L|(mg/dL) 150 219 185 229.4 33.6 289 163 1.24 1.57 0.88
SR [(mg/dL) 50 149 100 56.9 19.6 100 30 0.57 1.01 0.30
WeBERE BAEL |(mEa/L) 0.14 0.85 0.495 1.56 0.52 25 0.6 3.15 5.05 1.21
#E|(mg/dL) 70 109 89.5 59.3 145 85 32 0.66 0.95 0.36
PRE&|(mg/dL) 3.7 7.0 5.4 6.6 0.9 8.2 49 1.23 1.53 0.92
FREZEFE|(mg/dL) 6.0 20.0 13 22.9 39 31.4 16.3 1.76 2.42 1.25
ILT7F =2 |(mg/dL) 0.16 1.04 0.60 1.26 0.15 1.6 1 2.10 2.67 1.67
F Uy L|(mEg/L) 136 147 142 1473 435 152 134 1.04 1.07 0.95
~0—)L|{(mEg/L) 98 109 104 98.4 24.4 109 1.7 0.95 1.05 0.02
$Y9 L|(mEq/L) 36 5.0 43 39 0.3 45 33 0.91 1.05 0.77
HILr Li|(mg/dL) 8.7 10.1 9.4 9.8 05 10.7 8.9 1.04 1.14 0.95
i) > |(mg/dL) 2.4 43 3.4 3.83 0.93 5.2 2 1.14 1.55 0.60
#|(ug/dL) 54 200 127 180.6 30.4 264 122 1.42 2.08 0.96
B IER|(/ 1) 3900 9800 6850 | 14527.8 29385 | 19400 9300 2.12 2.83 1.36
FRONBR|(+104/ 1 1) 427 570 4985 49538 339 543 434 0.99 1.09 0.87
AESOEV|(g/dL) 135 17.6 15.6 15.6 0.9 17.2 14 1.00 1.1 0.90
AT (%) 39.8 51.8 458 48.8 2.9 52.3 415 1.07 1.14 0.91
/MR | (1047 1 1) 13.1 36.2 24.7 254 5.4 34.9 15.7 1.03 1.42 0.64
EHFRMBRRTE 82.7 101.6 92.2 98.6 45 109.7 91.8 1.07 1.19 1.00
THFMBRERE 28.0 346 31.3 316 14 35.1 298 1.01 1.12 0.95
EHFMBREREE 31.6 36.6 34.1 32.1 0.9 34 31 0.94 1.00 0.91
123 [(mOsm/kg-H,0) 276 292 284 300.7 8.5 310 274 1.06 1.09 0.96
71 F2|(ng/mL) 27 320 174 117.2 65.6 300.8 26.3 0.68 1.73 0.15
HFIFRABILEL|(pg/mL) 0.3 35 1.9 19.6 14.0 64.3 28 10.32 3384 147
FEEn|(u g/dL) 65 110 88 933 13.9 126 72 1.07 1.44 0.82
FSo 2712 |(mg/dL) 190 300 245 294.1 37.7 371 207 1.20 151 0.84
TEafnsktE S e (ug/dl) 104 259 182 219.3 375 302 156 1.21 1.66 0.86

3 Pk

H B (Bifir) ZEE —GHEE IEETRSOEE

TR LR Ealio] EHE ZEFE SAE H/ME [ FHENEER sXE H/IME
B AE<CE|(g/dL) 6.7 8.3 75 7.79 0.64 9.3 7.1 1.04 1.24 0.95
GOT|(Iu/L) 10 40 25 495 20.4 110 30 1.98 44 1.2
GPT|(U/L) 5 40 225 38.6 16.9 78 22 1.72 347 0.98
FLERRR K REEER|(U/L) 115 245 180 366.5 80.4 506 247 2.04 2.81 1.37
CPK|(U/L) 32 180 106 401.8 207.6 932 207 3.79 8.79 1.95
#BalLx7a—)L|(meg/dL) 150 219 184.5 2395 36.5 324 202 1.3 1.76 1.09
R R RA | (me/dL) 50 149 99.5 72.3 27.4 113 33 0.73 1.14 0.33
Bk BE B ES | (mEg/L) 0.14 0.85 0.495 1.08 0.52 22 0.3 218 4.44 0.61
#5|(mg/dL) 70 109 89.5 80.7 27 124 38 0.9 1.39 0.42
PREE|(mg/dL) 25 7.0 475 59 0.9 7.6 45 1.24 1.6 0.95
RBZEZH|(mg/dL) 6 20.0 13 23.2 5.7 37.7 145 1.78 29 1.12
L7 F =2 |(meg/dL) 0.47 0.79 0.63 1.13 0.24 1.6 0.8 1.79 2.54 1.27
FRUr9 L)(mEg/L) 136 147 1415 146.5 55 154 139 1.04 1.09 0.98
~0—)L|(mEa/L) 98 109 103.5 105.7 48 112 99 1.02 1.08 0.96
H1)9 L |(mEq/L) 36 5.0 43 4.2 0.4 48 36 0.98 1.12 0.84
HILS™ L |(mg/dL) 8.7 10.1 9.4 9.6 0.6 11.2 8.7 1.02 1.19 0.93
1) |(me/dL) 24 43 3.35 413 0.8 5.8 3 1.23 1.73 0.9
#%|(u g/dL) 48 154 101 1126 38.6 187 65 1.11 1.85 0.64
B mEk|(/ 1) 3500 9100 6300 | 122385 2968 20100 8800 1.94 3.19 1.4
FrOnBR|(*x104/ 1 1) 376 500 438 435.1 305 492 387 0.99 1.12 0.88
AESOEY|(g/dL) 1.3 15.2 13.25 13.7 0.8 14.7 12 1.03 1.1 0.91
AR YR |%) 33.4 44.9 39.15 43.8 25 46.5 384 1.12 1.19 0.98
m/MR|(x104/ 12 1) 13 36.9 24.95 273 5.7 38.2 17.6 1.09 1.53 0.71
TR MBRETE 79 100 89.5 100.9 4 106.6 93.9 1.13 1.19 1.05
EHRMEkERE 26.3 343 303 315 0.9 33.2 29.5 1.04 1.1 0.97
TRk EREE 30.7 36.6 33.65 31.3 0.7 32.6 30.4 0.93 0.97 0.9
3258 £ |(mOsm/kg+H,0) 292 292 292 301.3 10.8 318 285 1.03 1.09 0.98
Iz F 2 (ng/mL) 34 89 46.2 2745 4921 1430.4 16.1 5.94 3096 035
RFIRAIED |(pg/mL) 0.3 35 1.9 435 46.1 158 43 22.89 83.16  2.26
BEE|(ueg/dL) 65 110 87.5 82.8 16.2 127 67 0.95 1.45 0.77
rSo 2712 |(me/dL) 200 340 270 3105 51.9 399 245 1.15 1.48 0.91
TEafskEE S e (1 g/dL) 159 307 233 305.2 74.4 435 204 1.31 1.87 0.88
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" m 7.39 F 7.58 (+3.4) 7.50 F 7.47
m/s (m) 10.03 (@ 7.4) 9.81 (@ 7.3) 10.05 (@ 7.6) 10.31 (@ 7.6) 10.18 (@ 7.1) 10.18 (@ 7.6)
- m  7.54 (+2.0) - 7.49 7.50 6.23
m/s (m) 10.11 (@ 4.8) 10.01 (@ 6.8) 10.19 (@ 5.3) 10.21 (@68) 10.28 (@ 6.2) 10.12 (@ 6.5)
- m 7.31 7.38 7.50 7.51 7.50 7.51 (+2.1)
m/s (m) 10.16 (@ 6.0) 10.16 (@ 6.1) 10.30 (@ 7.1) 10.13 (@ 5.8) 10.31 (@ 6.1) 10.32 (@ 6.0)
Bl m 49 (+2.9) 7.30 7.34 F
m/s (m) 1(@6.4) 10.18 (@ 6.8) 10.14 (@ 6.7) 10.02 (@63) 10.00 (@ 6.2)

E) BIBE LN BKIERCER, TN B iR E DL UTEIL A B

RE (m/s)

11 o000 00,
10 |

9 |

s |

2 |

6 |

5 |

4 | — )1 6th 7.98
3| —— F8 5th 7.79
> | « {h3T 1st 7.54
1t o {£fk 6th 7.66
0
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AR

BhE (m)



K4 HARRFES FERBEANE R FOARE OB EICI T 2 3R L O o B

EFE OB 1st 2nd 3rd 4th 5th 6th
- m 7.49 (+0.3)  7.48 (+0.7) F 7.49 (+1.4)  7.86 (+1.1) 7.72 (+1.2)
m/s (m) 10.22 (@ 5.6) 10.24 (@ 6.7) 10.39 (@ 6.3) 10.39 (@ 7.0) 10.44 (@ 6.1) 10.39 (@ 7.3)
- m ) 7.60 (+0.1)  7.61 (+2.6) 7.84(+3.1) 7.53(+2.2) 7.69 (+0.2)
m/s (m) 10.42 (@ 7.7) 10.61 (@ 8.1) 10.60 (@ 8.6) 10.52 (@ 8.1) 10.30 (@ 7.9)
1 m 7.49 (-0.1) ) F 7.74 (+1.7)  7.58 (+0.1)  7.42 (-1.0)
m/s (m) 9.93 (@ 7.2) 10.09 (@ 6.9) 10.15 (@ 6.3) 9.96 (@ 8.2) 9.94 (@ 7.8)
. m F 7.29 (+1.0)  7.67 (+2.2)  7.67 (+0.9) F 7.54 (-0.5)
T m/s (m) 10.11 (@ 6.0) 10.02 (@ 6.8) 10.24 (@ 6.6) 10.20 (@ 6.8) 10.14 (@ 6.5) 10.14 (@ 5.0)
-t m 7.30 (+0.7)  7.65 (-0.5) F 7.55 (+0.1)  7.10 (+0.3)
m/s (m) 9.94 (@ 6.5) 10.12 (@ 6.4) 10.12 (@ 6.5) 10.10 (@ 6.8) 10.12 (@ 7.2)
. m 7.53 (+0.1)  7.50 (+1.5) 7.39 (+0.1) 7.43 (+1.8) 7.58(-0.2)  7.46 (-1.9)
T m/s (m) 10.11 (@ 6.5) 10.30 (@ 7.0) 10.12 (@ 7.1) 10.14 (@ 6.1) 10.22 (@ 5.6) 10.03 (@ 5.8)
55 m 7.38 (+0.4) 7.38 (+1.1) 7.54 (+0.8) 7.24 (+0.6) 7.35 (+1.2) ]
X mis(m) 9.71 (@55 9.90 (@6.3) 9.90 (@6.0) 9.90 (@ 7.4) 9.97 (@ 5.8)
. m 7.31(+2.2)  7.36 (+2.0) 7.48(+3.2) 7.22 (+0.4) F 6.93 (+1.5)
B m/s (m) 9.87 (@6.0) 9.89 (@5.3) 10.12 (@6.2) 9.91 (@5.6) 9.69 (@6.3) 9.93 (@ 7.2)

F) BIER LEN kiR tR, NN e R E DL U IR 3 E i

RE (m/s)
11

10 |

9 |

— #&J1l 5th 7.86

4 |
—— {d5T 4th 7.84
3 |
« {&E{8 4th 7.74
2 |
o SFEF 4th 7.69
1 |
0
55 50 45 40 35 30 25 20 15 10 5

4 H AR S FERPE AL AN E o BE B di#R (Om2s s 5I4)
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BiZE (m)



FEEDEHDE (M/s) EE (m/s)

1.2 11

ee e ‘0.. 10

1} BXREFETY 9

8

0.8 7

— BAETE/HETY 16

06 o+ BRETESKB(MES) |
- - EEOE5DE(SD) (£8)

04 | 14

BAEFHEESOE |5

0l ~ /ﬁ%lﬁllat"t‘ooé‘ 1>

e L et

0 MLLE : : 0

55 50 45 40 35 30 25 20 15 10 5 0 BiE (m)

45 )18 BB H bR (0m7SESBIAR)

FEEDEHDE (m/s) RE (m/s)
1.2 11
10
1t - 9
. 8
0.8 | ,;
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0.6 | '
: — BARETESLUBATY >
04l - - EEOEZOE(SD) (%8 14
. . 13
02 el 2
"""""" 11
0 ‘ 0
50 45 40 35 30 25 20 15 10 5 o BiE (m)
X6 oo T Bh A gh#f (OmASEEEIHR)
EEDELDE (m/s) FEE (m/s)
1.2 11
eoove®® *e, 10
1t . 9
. 8
0.8 | ,;
. 6
0.6
' — HBHAREFIESLURHRRTH 15
. see  8m20 2004E AEF4E 14
04T - - EEOESOE(SD) () X
02 | 12
e e ‘11
0 0
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x5 HAEE L FEEAERTFOLSRE O EICBIT D REEER X OF O H RS
EF Fig57 1st 2nd 3rd 4th 5th 6th
- m 6.29 6.55 6.66 6.66 i i
‘ m/s (m) 9.04 (@ 8.1) 9.53 (@7.2) 9.57 (@9.1) 9.60 (@ 6.2)
1M m 6.12 6.51 6.68 (+2.7) 6.31 6.62 6.60
m/s (m) 9.05 (@7.2) 9.28(@7.6) 9.40 (@5.8) 938 (@59 937 (@6.00 9.38 (@ 6.0)
e m 6.17 6.21 6.26 6.42 (+3.2) 6.26 6.36
m/s (m) 8.77 (@ 6.6) 9.03 (@8.1) 9.04 (@6.8) 9.07 (@4.9) 9.05(@5.9) 9.13(@6.1)
R m 5.74 5.96 5.71 6.10 6.23 (+1.1) i
- m/s (m) 8.71 (@ 5.4) 9.02 (@6.3) 897 (@7.3) 8.87 (@6.1) 8.96 (@5.5)
L m 5.38 6.11 (+0.9) 5.69 - - F
m/s (m) 8.60 (@ 5.7) 9.09 (@ 5.8) 9.04 (@5.9) 9.01 (@6.2) 8.98 (@6.5) 8.97 (@6.2)
i m - - 6.04 5.93 6.04 5.99
m/s (m) 8.50 (@ 4.4) 8.67 (@5.5) 872 (@4.5) 8.51(@5.5 858 (@4.00 8.72 (@ 3.7)
BT m i i 5.93 5.96 5.88 i
m/s (m) 8.68 (@5.3) 8.65 (@5.1) 8.79 (@ 5.3)
s gt m 5.72 - 5.87 5.73 5.68 -
= m/s (m) 8.69 (@5.1) 8.92 (@4.7) 8.78(@6.00 8.77(@4.9) 8.81(@5.5) 8.75(@4.7)
E) MIBER LD BkiEcoR, FEN R RESLUIEMA L E A
EE (m/s)
10
91 .
N
8 |
7 |
6 |
5 |
—— it 4th 6.66
4 |
—+— 7Ef 3rd 6.68
37T . BER 4th 6.42
2 o th[H 5th 6.23
1F ---x--- [#I4 2nd 6.11
0
45 40 35 30 25 20 15 10 5 o BE (M)
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#6  KIRGPZFEMRBEANERFORRE OB EICIIT 5 miEE I L O O HBLH

EF S 1st 2nd 3rd 4th Sth 6th
A m 6.61 6.86 (+1.6) 6.57 6.67 6.75
! m/s (m) 9.60 (@ 7.3) 9.65 (@ 6.3) 9.54 (@6.9) 9.57 (@6.3) 9.57 (@ 6.8)
Thompson m 6.61 6.70 4.70 6.53 F 6.48
P m/s (m) 9.61 (@ 4.8) 9.70 (@6.2) 9.48 (@5.00 9.65 (@6.1) 9.62 (@6.9) 9.53 (@5.7)
£ m 6.54 6.54 6.47 F 6.27 6.30
m/s (m) 9.25 (@ 6.5) 9.25 (@ 5.2) 9.22 (@5.6) 9.08 (@5.4) 8.99 (@ 6.8) 9.04 (@ 6.7)
. m 6.53 (+1.4) F 6.45 5.81 i i
m/s (m) 9.14 (@ 5.7) 9.12 (@6.5) 8.98 (@4.9) 9.14 (@5.7)
Jun m 6.38 6.52 (+0.1) 6.34 6.45 6.47 F
9 m/s (m) 9.05 (@ 5.7) 9.09 (@ 6.3) 9.06 (@4.5) 8.99 (@5.5) 9.06 (@5.9 9.02 (@6.5)
Pilatou m 6.38 F 6.07 F F 6.41 (+2.6)
m/s (m) 9.19 (@ 6.4) 9.11 (@6.5) 9.04 (@4.7) 9.12 (@5.1) 9.19 (@5.9 9.29 (@ 5.6)
B m 6.01 6.09 (+2.8) 5.73 F ) F
m/s (m) 8.95 (@ 6.0) 893 (@5.0) 8.68 (@6.0)0 8.99 (@ 5.9) 8.67 (@ 4.7)
%) MIER RN BhiEacoR, BN o R I b L UTE AN 3 B bt i
HE (m/s)
10
9 - - .o.o.o.o.o.o.o.oooootoooio‘o%%.o%'o'ooo%oo \ :
2000 %
8 |
7 |
6 |
51 —ithE 2nd 6.86
4 |
—— Thompson 2nd 6.70
3 |
« 1t 2nd 6.54
2 |
. o MR 1st 6.53
0
BIZE (m
45 40 35 30 25 20 15 10 5 0 (m)

B9 KPRGP & T EMRBE AL A EE T 00 B A B it (OmASEEIk)
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FT ARETFHELFERBNEETF ORI OB EICRB T 2 HEEHEE R L O O H B H S
EF Eg5 1st 2nd 3rd 4th 5th 6th
W m 6.48 (+1.4)  6.60 (+0.4) F 6.59 (-0.3)  6.75(+0.5)  6.46 (+0.8)
‘ m/s (m) 9.50 (@ 7.1) 9.47 (@6.3) 9.56 (@6.1) 942 (@6.2) 9.45 (@ 6.6) 9.49 (@ 6.8)
AT m F 6.15 (+0.0) 6.19 (+1.7) F 6.46 (+1.1) 6.60 (+1.1)

m/s (m) 9.11 (@ 6.0) 8.96 (@6.2) 9.17 (@6.5) 9.01 (@7.3) 9.08 (@5.9) 9.28 (@ 6.0)
L m 6.25 (+1.2)  6.17 (+0.1) F F 6.35(+0.6)  6.20 (+0.9)
m/s (m) 8.96 (@5.1) 8.92(@6.1) 896 (@59) 895(@6.00 896 (@6.3) 8.96 (@ 6.3)
. m 6.20 (+0.5)  6.24 (+0.1) F ) 6.24 (-0.3)  6.24 (+0.6)
m/s (m) 8.89 (@ 6.1) 8.80 (@ 6.4) 8.81 (@6.2) 8.82 (@6.2) 8.87 (@5.8)
e m 6.05 (+1.1)  6.16 (+1.2)  6.16 (+1.1) ) 6.14 (+0.1)  6.22 (+1.1)
m/s (m) 8.54 (@ 6.2) 8.59 (@ 5.8) 8.62 (@ 4.8) 8.60 (@ 4.3) 8.63 (@5.1)
i m 5.68 (+0.0)  6.10 (+0.8)  6.21 (+0.8) ) 6.13 (+1.7)  6.21 (+1.1)
" m/s(m) 8.81(@6.2) 8.86(@6.6) 897 (@6.4 8.99 (@6.4) 9.01 (@6.1)
1| m 6.02 (+0.8) 6.00 (+0.0) F 5.84 (+0.8) ) 5.90 (+1.1)
m/s (m) 8.80 (@ 5.6) 8.72 (@5.8) 8.90 (@5.7) 8.81 (@5.5) 8.84 (@ 6.0)

P m 5.81 (+0.1)  5.99 (+0.4) 6.00 (+0.4) 5.87(+0.7)  5.95(+1.0) F
m/s (m) 8.50 (@ 4.3) 8.65 (@ 5.6) 8.66 (@5.8) 8.68 (@5.7) 8.61 (@6.8) 8.76 (@ 5.3)

E) BB LD BB SR, RN e m R b LU 3 B
HE (m/s)
10

9 |

8 |

7 |

6 |

51 O — it 5th 6.75

4T o) —— {tFH 6th 6.60

31 . - AL 5th 6.35

21 o B8 5th 6.24

1} .

0 — ] BE (m)
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#%8 SUPERFE b Zc 7 EMEBk AN ESETF O AL OB EIC BT 2 Hem il E 5 OV O H B S

EF S 1st 2nd 3rd 4th 5th 6th
s m 6.81 (-0.2)  6.70 (+0.1)  6.70 (+0.9)  5.12 (+1.6)
’ m/s (m) 9,53 (@7.8) 9.43(@7.4) 9.48 (@54 9.46 (@ 6.3)
P m i 6.35 (+0.7)  6.40(-0.1)  6.16 (+0.3)  6.43(+0.7)  6.30 (-0.4)
m/s (m) 917 (@7.7) 9.13(@6.7) 9.14 (@6.1) 9.06 (@6.1) 9.19 (@ 6.1)
m 6.35(-0.4)  6.12 (-0.6) ) 6.26 (+1.1)  6.42 (+1.1) )
Thompson s (my 9.27 (@ 7.9)  9.33 (@ 7.2) 944 (@7.2) 9.40 (@ 6.4)
Richmond ™ 6.24 (-0.3)  6.31(+0.6) 6.36(-1.1)  6.30 (+0.6)  6.22 (+0.4)  6.11(-0.9)
m/s (m) 9.14 (@6.7) 9.24 (@6.4) 9.12 (@6.5) 9.12 (@6.0) 9.21 (@6.8) 9.09 (@ 7.0)
- m ) 6.18 (-0.2) F 6.10 (+0.5) F 6.34 (+0.5)
m/s (m) 8.98 (@5.9) 8.92(@4.8 888 (@58 890 (@6.1) 8.95(@6.1)
we m F 6.09 (+0.6) 6.25 (+1.1) 6.23 (-0.4) )
m/s (m) 8.70 (@ 6.4) 8.79 (@5.6) 8.73 (@6.0) 8.81 (@6.1)
E) HIEQ LR BECER, NN e R PLUIEILAE L B R
(m/s)
B o . O A °°°°o°ooo°ooo°°° ol
s
| 2 °o°°
o °o°
- oooo
. o — 5t 1st 6.81
- <
i £ 7 —— {EM 5th 6.43
fe N « Thompson 5th 6.42
R o L 6th 6.34
i ° —— Ht 8 4th 6.25
Bz (m)
45 40 35 30 25 20 15 10 5 0

11 Z—3—R b 7R Rk EALAEEF OB ER R (0m7sEEEIHR)
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5.0~5.5 55~6 6~6.5 6.5~7 7~7.5 7.5~8 6~85 8.5~9 09~95

HIEM R (m)

[X]12 200535 K OR20064-1Z 33 1) 2 it FH 58 T 0D fie iy 10k B HH B e D 45 A

20064 DY) (MW EORE A2 FR<) & /T
M7 £9.524+0.06m/s (min, 9.42m/s : max, 9.65m/
s) THY, 20054£09.42+0.07m/s (min, 9.35m/
s ; max, 9.55m/s) [ZHENZE LTV & 5
TETWEZENIDNZD., 2O LN, 20064
IRV CTEEL TV ED—FERTH-oT- &
Hegsns.

—J7, femnd I ELHLE 2 iR 5 2oz, K12
(Z20054F & 20064F 0D fi e ) B HH B 0D 43 A7 & 7 L
2. B D K 91, 2006413200545 b~
G173 B3 WSS B R s B S BT DI o 5 .
FEEE LA H o 7o L 9 I & FIIthoiEFIZ
e, BEEIRTORGEN K EWEAIA RSN D, Lz
WMo T, BEEEE XM ELTWAD, TAUTHE R
S AL TWD Z BT, SBIEEN
VEThDHEZEZLND.

3.5 1 = Be® T 0B AU Hhi

F29~12132006%% HFL&, 2006 KPKGP, 2006 H A
EFME, 2006 A — N—[E RICBIT DB F BEBAE
BFEOEREOREEEEL I OZEO MBI S A R L
TbDOThsD. £z, K13~16132006/k ML,
2006 KFRGP, 2006 H AZFHE, 2006 A2 — X—[E |-
\ZH1T DB+ =Bk LA NEERTF OB EHE g &
KL DOTHD.

BhEEREOY—7EE RS &, 10m/sEBT=0
1%, B EOEKIETDS5 - 68 H, KIKGPOT
PETFO5 - 60 H OB OATH Y, HKRkbH %
WU TLEL TaEWBIEREZEG L TV DT

RoNnlenot-. EEk L ARk, BiEEEOKE
ST =Bk O BRI DR IC AW R R EHR TH
L. F0EmWBIERE T, B Ky T, A
T, DX TEITHIENHLLI DN, ik
M EODIITEERBFEERD. o, 2 E
TOHEOHIR ) (10.39m/s, FVTL, 1994)
2005 H RjEFHEICI T 5 A)I13FD16m92 D BE
(10.16m/s, /LB, 2005) 72 &EnHd, 10m/s%
B2 DENDLE LIEHIREIT O LERDH S .

3.6 1 Bk T oo BB Al
F13~14132006/% HEL/E, 2006 H AR FHE T
L ZEANERT OSSR OREEER L UZ
OHBEMEZRLTZbDTHDH. £7-, KI7T~181%
2006/ HELE, 2006 H ABFHEIZ IS 1T 5+ —Bek
M ANEERFOYEREMBEE R LIZbDOTHD.
20064 FE D A AR TFHEITHVEAR 1T X 35 AR TFME
B L7228, BeekiX O 13ml4lcl £ o7, FHH®E
FIEAARNETOF TlEE VB AERE CRIET 2
EFETHDHN (20054, 8.76£0.07m/s, /M5,
2005) , 20064 OB A 138.51+£0.09m/s I8
Folm. —F, FHERIIINE CThem MBS
NGRS D IE WIS HBL L, B~ BT
NS D Z ERERM IS Tnien b,
2006) , 20064EE LT NTH 503, BGIHSIZIT
SAEMM A ST, ZHUE, 20064 O LA/
SholtZ LICK DAL B XN, B~
DEBITNEEL TETWNDL I EERT EHEIN
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F9 BHFEEEFCEMAERTFOLSREOEICBIT A REEER X OF O H RS
EF S 1st 2nd 3rd 4th 5th 6th
WO m 15.99 (+0.9) F 16.25 (0.0)  15.69 (-0.7)  15.60 (+0.2) 15.77 (-0.8)

m/s (m) 9.61 (@5.1) 9.60 (@4.8) 9.60 (@4.7) 9.62 (@5.6) 9.50 (@4.7) 9.45 (@ 5.3)
_ m 15.72 (+1.4) 16.12 (+2.3) 14.05(+0.5) 15.76 (+0.5) i 15.24 (+2.2)
m/s (m) 9.82 (@ 5.8) 9.81 (@4.5) 9.92 (@4.6) 9.74 (@ 5.3) 9.93 (@ 5.9)
o m 15.21 (-0.4) 15.55 (+0.3) 15.68 (-0.1) 15.26 (+1.1) F 16.08 (+0.2)
m/s(m) 9.70 (@4.8) 9.75(@5.2) 9.86(@5.2) 9.87 (@5.2) 9.84 (@5.2) 9.88 (@ 4.9
o m 15.71 (-0.3) F 15.60 (+0.1) F 15.74 (+3.3)  16.00 (+0.5)
m/s (m) 9.84 (@ 4.1) 9.98 (@4.0)0 9.83 (@5.1) 9.90 (@5.9) 10.13 (@ 5.2) 10.00 (@ 5.2)
. m 14.91 (+0.1) 15.43 (+0.5) 1550 (+1.2) 15.16 (+0.2) ) F
" m/s (m) 9,51 (@3.7) 9.54 (@3.8) 9.75 (@5.0) 9.72 (@ 4.3) 9.78 (@ 4.4)
i, m F 15.24 (+0.6) 15.12 (-0.8) 15.35 (+1.7) 15.24 (+2.3) 15.18 (+0.5)
m/s (m) 9.41 (@4.9) 9.57 (@5.3) 9.44 (@4.9) 9.60 (@5.2) 9.61 (@5.4) 9.42 (@5.9)
b m 14.66 (-0.7)  15.13 (+0.5)  15.00 (0.0)  15.06 (+1.6) 14.98 (+0.4) 14.63 (+1.4)
m/s (m) 9.25 (@ 5.1) 9.38 (@4.5) 9.46 (@5.1) 9.52 (@5.1) 9.39 (@4.2) 9.38 (@4.2)
HT m 14.70 (+0.3)  15.06 (+0.2) F F F F
= m/s (m) 9.77 (@ 7.2) 10.05 (@ 6.7) 10.05 (@ 6.3) 9.95 (@ 6.3) 10.00 (@ 7.1) 9.89 (@ 8.7)
E) MER BN BkESRSR FERNEEREpLUIEMA IR A
RE (m/s)
11
101 <><><><><><><><><><><>""""""‘MN“’"h
o | [
8 -
7 -
6 °
s | —— 40 3rd 16.25
<&
4 & — &)1l 2nd 16.12
<o
3fF 2 - A 6th 16.08
2 o o FEM 6th 16.00
i
0 BiE (m)
50 45 40 35 30 25 20 15 10
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10 KIKGPHE A =Bk NERFORZ R OBEICBIT AR EEER L OF 0O H B S

EF A 1st 2nd 3rd 4th 5th 6th
Lethicov m 16.23 ) F 15.83 16.40 (+2.3)
m/s (m) 9.76 (@ 4.3) 9.75 (@ 3.7) 9.80 (@ 4.1) 9.94 (@ 4.5)
P m 15.52 15.76 15.80 15.60 15.98 (+1.5) 15.89
m/s (m) 9.75 (@ 5.7) 9.84 (@4.1) 9.80 (@4.6) 9.83 (@4.6) 10.05 (@ 4.6) 10.15 (@ 4.8)
WO m 15.86 (+2.9) 15.79 - 14.65 15.69 F
m/s (m) 9.85 (@4.7) 9.54 (@6.2) 9.60 (@6.6) 9.52 (@4.9 9.44 (@4.7) 943 (@ 3.4)
Bk m 15.69 (+0.6) 15.52 15.40 15.47 F 15.50
m/s (m) 9.72 (@ 3.9) 9.70 (@ 4.6) 9.64 (@4.5) 9.95(@5.0) 9.73 (@5.6) 9.82 (@ 3.8)
=1l m 14.25 15.59 (+1.4) 14.44 ) F 15.25
m/s (m) 9.85 (@ 4.2) 9.77 (@4.7) 9.70 (@ 4.1) 9.73 (@5.5) 9.83 (@6.9)
# 1 m 15.06 (+0.6) 14.93 14.67 F 14.66 14.69
m/s (m) 9.47 (@4.4) 9.37 (@4.0)0 9.39 (@4.7) 9.26 (@4.1) 9.44 (@4.0)0 9.34 (@4.3)
%) MIBR LD BkE o, NN e R E S LU TEINA 3 R A
EE (m/s)
11
o} T |
9 |
8 |
7 |
6 B o°°
s | —— Lethicov 6th 16.40
<
4 | — Fr 5th 15.98
<
3| R o HQO 1st 15.86
72 o FEHK 1st 15.69
1r °
0 BiE (m)
50 45 40 35 30 25 20 15 10

14 KFRGP % 7 =Bk BAL N E I3 0 BE s AR (Om7)s s E04)
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F11 HARTHES T ZEBRABERTORREOBAEICK T 2 fEE S X O o HBLHN
EF Eg5 1st 2nd 3rd 4th 5th 6th
o m 15.34 (-0.2)  14.07 (+0.0) 15.83 (+0.4) 16.03 (+0.6) 15.71 (-0.5) 16.17 (+0.1)
& m/s (m) 9.57 (@ 4.4) 9.52 (@5.2) 9.68 (@5.1) 9.71 (@4.6) 9.65(@4.5) 9.93 (@ 6.2)
o m 14.97 (-0.1)  14.20 (-1.1)  15.76 (+0.3) F F 15.95 (+0.2)

z m/s (m) 9.32 (@ 4.0) 9.02 (@4.2) 9.63 (@5.1) 9.58 (@5.0) 9.54 (@4.2) 9.50 (@ 4.7)
=@ m 15.39 (+0.2)  15.20(-0.2) 15.58 (+0.0) 15.65 (+0.5) 15.86 (+0.0) F
m/s (m) 9,53 (@5.5) 9.32(@6.3) 9.61(@5.5) 9.68(@8.1) 9.73(@7.6) 9.68 (@ 6.2)
WO m 15.48 (+0.2) 15.62 (+0.5) 15.82 (+1.0) 15.85(+0.0) 15.47 (-0.3) 15.74 (+0.1)
m/s (m) 9.61 (@4.1) 9.46 (@6.5) 9.57 (@4.8) 9.59 (@4.3) 9.64 (@5.7) 9.49 (@ 5.1)
_ m 15.72 (+0.5) 15.70 (+0.1)  15.37(-0.2) ) 15.66 (+0.0)  15.76 (-0.4)
. m/s (m) 9.80 (@ 6.1) 9.82 (@ 5.9) 9.62 (@ 6.3) 9.79 (@ 6.0) 9.82 (@ 4.8)
i m 15.46 (-0.0)  15.27 (-1.0)  15.56 (+0.2)  15.68 (-0.0) F )
m/s (m) 9.66 (@ 3.5) 9.34 (@4.4) 9.70 (@ 4.6) 9.56 (@ 4.0) 9.67 (@5.1)
s m 15.25 (+0.0) i i F 15.62 (+0.0)  15.46 (-0.1)
- m/s (m) 9.23 (@ 5.8) 9.36 (@ 3.8) 9.46 (@ 3.3) 9.30 (@ 3.5)
L m 15.31 (+0.0) ) 15.09 (+0.1) ) 15.10 (-0.3)
m/s (m) 9.29 (@ 4.5) 9.14 (@ 6.0) 9.26 (@ 4.6)
E) BIBE LD BB R, RN RS REHLUTEIL N B A
RE (m/s)
11
10 |

ol A

8 |

7 |

6 |

5 | —— FRZ 6th 16.17

4 | #2# 6th 15.95

3T . B M| 5th 15.86

2r o H0 3rd 15.82

Lho

0 : BE (m)
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#12  SUPERPE B+ = BBk NEERTF O KRB 0B EIZ B 1T 2 femid 3 KOV o B A

EF Egs 1st 2nd 3rd 4th Sth 6th
& m 16.88 (+0.8) ) ) )
- m/s (m) 9.85 (@ 5.5)
SOy m F 16.64 (+0.6) F F F F
m/s (m) 10.01 (@ 6.8) 9.95 (@ 6.3) 9.89 (@6.7) 9.83(@7.7) 9.92(@5.5) 10.01 (@ 6.8)
Kbk m 15.74 (+0.1)  16.08 (-0.1) F ) 15.91 (-0.1)  15.61 (-1.0)
7 m/s (m) 9.63 (@5.0) 9.83 (@4.4) 9.64 (@ 5.2) 9.54 (@ 4.3) 9.63 (@ 4.5)
- m F F 15.91 (+0.2) F F F
m/s (m) 9.85 (@5.3) 9.81 (@4.8) 9.71 (@5.6) 9.67 (@4.2) 9.65(@5.8) 9.88 (@ 4.6)
o m 15.64 (-0.3)  15.53 (-0.8)  15.84 (-0.1) F F )
m/s (m) 9.65 (@ 6.1) 9.65 (@ 3.9) 9.69 (@5.0) 9.84 (@4.6) 9.75 (@ 4.2)
fas m 15.65 (-0.7)  15.70 (+0.5)  15.76 (+0.8) i 15.70 (+0.3)  15.51 (-0.1)
" m/s (m) 9.56 (@ 3.6) 9.75 (@4.6) 9.61 (@ 3.3) 9.56 (@ 4.4) 9.72 (@ 4.5)
H m 15.22 (-1.2) F 15.76 (+0.2) F ) F
m/s (m) 9.49 (@5.2) 9.72 (@7.5) 9.63 (@5.7) 9.55 (@ 6.7) 9.68 (@ 7.1)

E) MR RN BhiEacoR, BN i e R I H L UTE AN 3 i B b i

BHE (m/s)
11
10 |
9 -
8 -
7 -
6 -
5 | —— % 1st 16.88
@,
&
ol — /UL E Yy 2nd 16.64
3 | L 4
s - % 2nd 16.08
2 | L
! o #8211 3rd 15.91
N
0 2
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16 2 —/3—ig |7 =Bk EALANENEFOBER R (0m72sEEEIHR)

— 119 —

BhzE (m)



13 MHISLA ZEMNERFOLSRITLOMEICRB T 2 &kEEER X OZF O HE LS
EF Eik53 1st 2nd 3rd 4th 5th 6th
I m F 12.91 (+0.2) 12.83 (+0.0) F 13.12 (+0.7)  13.04 (+1.1)
m/s (m) 8.54 (@ 3.7) 8.57 (@4.4) 855 (@4.6) 853 (@4.2) 854 (@4.5 875(@4.7)
o m 12.44 (+0.8) F 12.84 (+0.4) 12.50 (+1.3) 12.12(+0.8) 12.81 (+1.5)
- m/s (m) 8.17 (@ 6.4) 8.18(@4.6) 833 (@5.3) 823 (@5.1) 8.15(@4.8) 832 (@5.1)
= m 12.48 (+0.4) 12.66 (+0.5) 12.74 (+0.4) F 12.75 (+0.8)  12.76 (+0.9)
= m/s (m) 8.36 (@ 10.5) 8.41(@6.4) 8.48(@5.00 842 (@6.3) 8.54 (@5.3) 8.51(@5.5
i m F F 12.19 (+0.1) F 12.47 (+0.2) F
4 m/s (m) 8.39 (@4.9 8.46(@4.8) 850 (@5.3) 846 (@5.00 834 (@5.2) 8.43 (@4.6)
—= m 12.01 (0.0) F 12.30 (+0.4) 12.38 (+1.1) F 12.13 (+0.3)
- m/s (m) 8.42 (@ 3.0) 8.25(@2.7) 8.36 (@3.5) 843 (@4.3) 832 (@3.1) 842 (@3.1)
- m 12.16 (+0.1) 12.33(+0.4) 12.35(+0.2) F 11.22 (0.0)  12.17 (+0.5)
m/s (m) 8.04 (@4.8) 8.03(@4.3) 797 (@39) 8.01(@4.7) 792 (@3.6) 7.95 (@4.5)
5 m ) 12.27 (+0.5) 11.39 (+0.1) ) F )
T m/s (m) 8.36 (@ 4.3) 8.32 (@ 3.6) 8.48 (@ 3.6)
A m 11.77 (+0.9) 11.92 (+0.4) 12.09 (+0.9) ) F 11.84 (+0.4)
! m/s (m) 7.96 (@ 4.6) 8.17 (@ 4.7) 8.17 (@ 5.0) 8.30 (@ 4.7) 8.09 (@4.7)
) MIER BN KRR FE e REBLUTEI A B A
RE (m/s)
9
8 |
7 |
6 |
5 i [ ]
a1 —+ F 5th 13.12
3 F — 5% 3rd 12.84
2 EH 6th 12.76
1| i 5th 12.47
0
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17 il RS AT = BeBk A AT o Bl Al it (OmAs I BIAk)

— 120 —



i

Xg

\e]

(o]

K14 AAREFHELF BHNERFOERZOIECEIT D ikEEER LU O HE N

EF E85 1st 2nd 3rd 4th Sth 6th
=@ m 13.14 (-0.5)  12.69 (+0.2) ) 12.54 (+0.0) 12.69 (+0.3) 12.12 (+0.4)
m/s (m) 8.65 (@ 5.3) 8.50 (@ 4.7) 8.64 (@4.3) 8.62 (@5.6) 854 (@5.3)
—= m  12.38(+0.2) F F 12.73 (+0.1) ) 12.73 (+0.2)
- m/s (m) 8.32 (@3.3) 834 (@3.6) 8.45(@4.6) 8.49 (@ 3.4) 8.57 (@ 5.6)
- m 12.80 (-0.4) 12.30 (+0.0) 12.13(-0.7)  12.83 (-0.1) F 12.47 (-0.2)
m/s (m) 8.22 (@4.6) 8.00(@5.4) 8.19(@6.4) 8.36(@5.5) 8.19 (@52 841 (@44
- m 12.51 (-0.2) F F 12.46 (+0.0) F 12.19 (+0.3)
m/s (m) 8.12 (@ 2.0) 8.14 (@2.8) 8.09 (@3.3) 8.11 (@3.1) 8.26 (@4.7) 8.22 (@ 3.7)
. m 1230 (+0.0) 12.32(-0.4) 12.46 (+1.4) 12.40 (-0.1) 12.48 (+0.5) F
7 m/s (m) 8.54 (@ 5.5) 8.59 (@4.2) 8.71 (@5.00 8.69 (@5.6) 8.61 (@5.2) 8.68 (@5.3)
&5 m 12.25 (+0.1) F 12.36 (+0.2) F F F
- m/s (m) 8.05 (@ 5.4) 8.03 (@ 13.1) 791 (@5.8) 8.11 (@7.4) 8.10 (@ 12.2) 8.22 (@ 4.9)
g m F F 12.27 (+0.4) F 12.21 (+0.0)  12.12 (-0.3)
T m/s(m) 7.77 (@6.3) 7.85(@6.7) 7.94 (@ 11.9) 7.97 (@9.8) 7.96 (@ 7.0) 7.84 (@ 15.4)
- m 1219 (+0.0) 12.23(-0.0) F F F 12.09 (-0.1)
m/s (m) 799 (@4.8) 8.04 (@3.8) 8.0l (@4.00 8.01 (@4.00 8.06(@4.00 8.01 (@4.4)
¥) BIEE EERN kIR PRI REHLUTEINAE RS
(m/s)
| o0 0° L ;: ; ; ; 8
0009°
60609 oo
—— & H 1st 13.14
: — =2 6th 12.73
15£7% 4th 12.83
M 1st 12.51
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Table 1 Kinematics of the whole body center

ofgravity
Mean+S.D Max. - Min.
Maximal CG height (m) 5.10+0.56 6.13-3.69
Touchdown 8.63+0.67 9.67-7.19
Horizontal CG velocity (m/s) v
Takeoff 7.00+0.58 8.13-5.80
Touch X . .26 - —0.
Vertical CG velocity (m/s) ouchdown  0.48:051 1.6 071
Takeoff 2.58+0.33 3.32-1.95
Takeoff angle (deg) 20.5+2.8 27.6-15.7
Energy conversion ratio 1.35+0.08 1.49-1.18
BIfRZ R & AT C ikt E Bt e, Bl

\CHE R EOFB % 7R L7223(r=0.84, p<0.001;
r= 0.86,p<0.001), SRiEHE CTI3AERMEBEIT S
o lz, Fio, BREEA L RKELE EOMIZITE
B2 AOMBEN R ST (r =—0.66, p<0.01),

INHDOZENS, RRKELEEZRELTDHED
IZIE, REREOAKFEEE TIROWBKOH L A21T 5 Z
ENHEETHDHESZ D,

2. TRNLF LR

Fig. 1%, =R /LF —ZEHR L FRKELH & DB
RERLIZEBDTHD, TRNVF LR L HRE
L & OMNCHBEZRMBEIT R /e o T2, &K
FLEORESVETIL, =R/ X~ RO Y E
(135 ICE L A b, iz, BUEHR O ®H
DK & = R L — R & ORI A B
Bz ohenol, —hH, = RXLVX—ZEHEL

R VIR KIE#R & ORIZITA EREOMBEN RS
7= (r= 0.46, p<0.05).
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Fig.1 Relationship between energy conversion

ratio and the maximal CG height
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Fig.2 Changes in the swing force for High
and Low conversion groups from the
takeoff to the MPB
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Fig.3 Changes in the pole chord reaction

force for High and Low conversion

groups from the takeoff to the pole
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Fig.4 Changes in the rotation (top) and stretch
- shortening (bottom) components of
the swing force for High and Low
conversion groups from the takeoff to
the MPB
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