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Abstract

This research aims to delve into the influence of dynamic
and static start - up for pole - holding run-up approaches on
Run -up velocity, gait and position of take off point in the
polevault. In this study, research subjects are 9 male pole
vaulters in the 2012 University and College Games and the
2012 National High School Athletic Games with their
competition heights over 4.20m. The 9 subjects were divided
into dynamic start-up group consisting of 5 vaulters and static
start-up group consisting of 4 wvaulters. Digital camera,
sub-timer and velocity speed gun were used in this research to
study the participants’ changes in gait of the first three steps
in the run-up and changes in the last six steps to the position
of take-off point. By Kwon 3D motion analysis software, we
obtained the kinematics parameters. The contents obtained for
analysis of this study focus on differences in stride length and
frequency for the first step to the third step at the start of the
run-up and for the last six steps at the end of the run-up as
well as differences in the pole-lowering angle, run-up

velocity and position at touchdown and take-off for the last



six step. Research findings indicate that stride length for the
first and second step at the start of the run-up has shown
significant differences (p<.05). Stride frequency for the first
step in the run-up has shown significant differences (p<.05).
Stride length for the fifth and first step of the last six steps in
the run-up has shown significant differences
(p<.05).Pole-lowering angles for the last sixth, fifth, fourth
and third step in the run-up have indicated significant
differences (p<.05). Pole-holding velocity at 16~11m and
11-6m in the run-up has shown significant differences (p<.05).
Both dynamic and static start-up approaches for take-off
position in the run-up have indicated no significant difference.
The conclusion of analyses indicates that different start-up
approaches for stability of gait of the first three steps at the
start of the run-up will affect the maximum controllable speed
for the first 16-11m velocity and 11- 6m in the take-off; the
faster the vaulters, the smaller the error values, and on the
contrary, insufficient velocity will indirectly affect accurate

box-hitting motion for the pole and take-off point.

Keyword: Dynamic Start-Up, Static Start-Up, Pole Vault
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A3 BB B RS Y - B D% = A A
£ 3 X 5 - b 5= % 5z %
A 3.32 3.16 3.68
C 4.26 3.50 3.47
D 4.00 3.77 3.35
E 3.47 3.38 3.48
I 5 #i 3.76 3.46 3.49
i 0.56 0.41 0.25
H ook
A4 B R BB EYY - KD F = H NN
e ¥ - ¥ = ¥ =
4.33 3.97 3.52
G 4.74 3.16 3.38
| 3.38 2.91 3.67
I 2 #k 4.15 3.35 3.52
S 1.50 0.49 0.78
L S L
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A5 B AL Fo b Bt k(8 2 W B K

2EE F2H FIH FrH FZH O OFH 5 - H
A 1.81 1.66 1.68 1.69 1.79 1.37
B 1.86 1.73 1.79 1.64 1.78 1.73
C 1.88 1.94 1.84 1.74 2.06 1.68
D 1.84 1.84 1.87 1.60 1.68 1.33
E 1.85 1.82 1.81 1.88 1.79 1.55

I 35 # 1.85 1.80 1.80 1.71 1.82 1.53

&z 0.03 0.11 0.07 0.11 0.14 0.18

¥ = oo R

A6 B O A B (S B R

LRE $oh $IH Feh FZH O FZH % -
E 1.85 1.82 1.92 1.90 1.85 1.87
F 1.80 1.87 1.77 1.57 1.77 1.48
G 1.75 2.02 1.71 1.68 1.70 1.64
H 1.93 2.01 1.93 2.08 1.93 2.07

I 5 #i 1.83 1.93 1.83 1.81 1.81 1.77

S 0.08 0.10 0.11 0.23 0.10 0.26

¥ = o R

53



.03
.05
.14

.10
.36
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4.06
4.58
4.62
4.30

3.93
5.01
4.75
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4.92
1.36

4.91
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XFEE FAh FIH FeH FZH FZH F -

A 25.41  21.22  14.45 5.53 -16.90 -26.77
B 24.34  20.42 15.16 0.74 -17.00 -32.45
C 26.77 22.59  16.63 5.95 -17.29 -36.81
D 22.61 18.93  13.41 3.30 -19.14  -30.69
E 27.03  21.99  14.45 5.87 -15.42  -31.60
T g 25.23  21.03  14.82 4.28 -17.15 -31.66
%z 5.16 4.47 1.06 4.63 2.75 7.70
ol E RN A FE S AR TG o f ERAEE o DR

& 10 OB K d B Ea B 1S 2 R X & R
#

A5

F

5% B - #

¥ I % FewH  F =
F 30.25 25.23 20.06 1

G 30.46 24.81 18.09 1.17 -18.13 -34.16
H 31.32 24.74 20.69 5.29 -16.50 -35.80
| 28.67 24.73 18.17 8.01 -18.32 -33.26

4.52 -14.93 -34.87

T o 30.18 24.88 19.25 7.25 -16.97 -34.52
L 4.54 3.75 5.22 6.55 2.52 3.37

WD ERAFTAKTG o fEM AL - E R
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WA 11l B Rk kB Bhopa i B (T S BctiE B L)

e 16-11 = = 11-6 = = 16-6 = =
A 7.80+£0.06 8.30 £0.06 7.37 £ 0.07
B 7.72+0.08 8.21 £0.06 7.29 £ 0.07
C 8.0420.17 8.58 £0.17 7.56 £ 0.10
D 8.32%0.17 8.64 £0.32 8.04 £ 0.15
E 8.18+0.12 8.51 £0.09 7.88 £ 0.12
T o i 7.63 8.45 8.01
i F L 0.31 0.24 0.24
= 22 /f
A 12 #F ik d s B(T e R L)
£ @K 16-11 = = 11-6 = = 16-6 = =
F 7.70£0.10 8.06 £0.08 7.37 £0.12
G 7.94+0.16 8.61 £0.15 7.37 £0.09
H 7.36+0.30 7.95 £0.06 6.85 £0.04
| 7.75+0.20 8.42 +0.39 7.20 £0.31
T 30 e 7.20 8.26 7.69
% L 0.28 0.35 0.23
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A 13 R g X RS S F R A 16-11 2 R FR
2#FE ¥- X F- & ¥ X Frx FI A ¥ X
A 0.60 0.60 0.60 0.61 0.61 0.60
B 0.61 0.61 0.60 0.61 0.61 0.61
C 0.60 0.58 0.58 0.56 0.58 0.59
D 0.56 0.61 0.60 0.57 0.58 0.55
E 0.60 0.59 0.60 0.58 0.59 0.58
T 35 #i 0.59 0.60 0.60 0.59 0.59 0.59
%z 0.02 0.01 0.01 0.02 0.01 0.02
i S 7
R - TR A {6 16-11 o = pF R
XFEHF F- X F-x FZ = FwrRx FI R F XK
F 0.63 0.63 0.62 0.62 0.61 0.61
G 0.58 0.58 0.57 0.58 0.60 0.57
H 0.64 0.63 0.63 0.63 0.63 0.63
I 0.59 0.58 0.60 0.57 0.66 0.58
T 35 # 0.61 0.60 0.60 0.60 0.63 0.60
Gl S 0.03 0.03 0.02 0.03 0.02 0.03
L LA
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M & 15% fi fode B s X R 5 X Bk (8 16-112 ¢ @ R
XFEHF F- X F-x FZ = FweRx FI A F AR
A 8.35 8.28 8.36 8.20 8.24 8.36
B 8.24 8.25 8.29 8.14 8.18 8.14
C 8.28 8.56 8.59 8.87 8.62 8.55
D 8.94 8.22 8.28 8.76 8.56 9.09
E 8.40 8.55 8.40 8.58 8.46 8.65
T 15 #k 8.44 8.37 8.39 8.51 8.41 8.56
o, 0.26 0.15 0.11 0.29 0.17 0.32
¥ i SR
A 16 #F B o d Pt ie X H 5 X Bk 8 16-11 o R o &
XFEHF F- X F-x FZ = FwrRx FI R F XK
F 8.00 7.94 8.06 8.06 8.16 8.16
G 8.59 8.65 8.74 8.68 8.29 8.71
H 7.82 7.97 8.00 7.94 7.96 8.00
I 8.46 8.67 8.39 8.74 7.60 8.68
T 15 #k 8.22 8.31 8.30 8.36 8.00 8.39
Gl S 0.32 0.35 0.30 0.36 0.26 0.31
i N Y
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A L7 O F s fo b s R R F A R A 1162 2 R

22 ,

£@% ¥-% $-=x ¥4 Fwx $3 % F

A 0.67 0.67 0.68 0.69 0.68 0.68
B 0.69 0.68 0.68 0.70 0.69 0.69
C 0.67 0.65 0.66 0.68 0.65 0.66
D 0.64 0.60 0.62 0.62 0.63 0.63
E 0.64 0.63 0.65 0.63 0.64 0.62
T 35 #)c 0.66 0.65 0.66 0.66 0.66 0.66
i A 0.02 0.03 0.02 0.04 0.03 0.03

L A

A 18 F b e s X R E A X R (11-62 U @R

XFEHF F- X F-x FZ = FwrRx FI R F XK
F 0.69 0.70 0.68 0.67 0.68 0.66
G 0.68 0.68 0.67 0.69 0.69 0.66
H 0.73 0.73 0.73 0.73 0.73 0.74
I 0.69 0.70 0.68 0.73 0.64 0.73
T 15 #k 0.70 0.70 0.69 0.70 0.68 0.70
Gl S 0.02 0.02 0.03 0.03 0.03 0.04
¥ = 0 f
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A 19 # fE Fr B Bh s R G A St B A 8 11-62 ¢ i R

2 22 ,

i 5 - =X ¥ - = $ 2 %X Fow X % I = ¥ & =

A 7.43 7.44 7.39 7.24 7.31 7.40
B 7.27 7.36 7.41 7.19 7.26 7.27
C 7.47 7.68 7.53 7.41 7.70 7.56
D 7.85 8.28 8.12 8.09 8.00 7.89
E 7.80 7.89 7.68 8.00 7.84 8.04
T 35 7.56 7.73 7.62 7.59 7.62 7.63
A 0.22 0.33 0.27 0.38 0.29 0.29

A 20 F s Fe b P ge X R F A S F R A 8 11-62 @ &

22 24 , %4 3

XFEHF F- X F-x F = e FI R F AR

F 7.28 7.18 7.36 7.46 7.37 7.55
G 7.36 7.36 7.44 7.28 7.27 7.53
H 6.84 6.89 6.85 6.84 6.88 6.78
I 7.23 7.14 7.32 6.88 7.78 6.83
T 3o ¥k 7.18 7.14 7.24 7.11 7.32 7.17
&z 0.20 0.17 0.23 0.26 0.32 0.37

H = 1 2 2 /§
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A 21 # fs Fo b b s R R F A 0 Bk (8 16-62 2 R

£R% F-% $-x $=2% Fex $1x Fx
A 1.27  1.28  1.28  1.30  1.29  1.27
B 1.30 1.29  1.28 131  1.30  1.30
c 1.27  1.24  1.25  1.24  1.23  1.25
D 1.20 1.21  1.22 119  1.21  1.18
E 1.24 1.22 1.25 1.21 1.23 1.20
T 35 1.25 1.25 1.25 1.25 1.25 1.24
% % 004 003 002 005 004  0.05
=0

A 22 Ol frdoergs X R E A X EE k(2 16-62 T @R

XFEHF F- X F-x FZ = FwrRx FI R F XK
F 1.31 1.33 1.30 1.29 1.29 1.28
G 1.26 1.26 1.24 1.26 1.29 1.24
H 1.37 1.35 1.36 1.36 1.36 1.36
| 1.28 1.28 1.28 1.30 1.30 1.31
I 35 # 1.31 1.30 1.29 1.30 1.31 1.30

A 0.05 0.04 0.05 0.04 0.03 0.05

L LA
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A 23 # fk Fr B PP s X R A S0 B B 18 16-62 ¢ i R

XHFEHE F- X F-FX FZ = Fwe=x FI X F X

A 7.86 7.84 7.84 7.69 7.75 7.85
B 71.72 7.78 7.82 7.64 7.69 7.68
C 7.86 8.10 8.03 8.07 8.14 8.03
D 8.36 8.25 8.20 8.41 8.27 8.45
E 8.09 8.20 8.03 8.28 8.14 8.33
T 35 # 7.98 8.03 7.98 8.02 8.00 8.07
%L 0.25 0.21 0.15 0.35 0.26 0.32

A 24 F R M FEE S X EE A 216-62 ¢ @ &

£ £ , £ s

LRHF¥ $-x F-% Fz% Fwr sk $I K ¥ X

F 7.62 7.54 7.70 7.75 7.75 7.84
G 7.93 7.96 8.04 7.92 7.75 8.08
H 7.30 7.39 7.38 7.35 7.38 7.34
| 7.79 7.83 7.82 7.70 7.69 7.65
T o 7.66 7.68 7.73 7.68 7.64 7.73
%L 0.27 0.26 0.27 0.24 0.18 0.31

i B A
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A 25 B EF kSR R HES T R4 F
6

ey 1EATER pETmaR pEmEan
T (2> < I§) (2> < Ig) fv % (%)
A 7.80 8.25 94.61
B 7.72 8.08 95.64
C 8.04 8.28 97.09
D 8.32 8.69 95.79
E 8.18 8.36 97.84
I 19 #i 8.01 8.33 96.20
Ll 0.25 0.23 1.27

A 26 F O LB M Ekd i RERETEERT Y S

< 5 x 16-6 = = % B ¥ E T a3 R X vt g i R
XN (2 <) flv % (%)
F 7.70 8.09 95.20
G 7.94 8.34 95.20
H 7.36 7.99 92.13
| 7.75 8.18 94.73
T 15 #& 7.69 8.15 94.32
% Z 0.24 0.15 1.47
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A 27 B fi Br Rt pa B B R S D MR
ol R R (22 /) g RO REE(2 ¢
A 8.43 7.96
B 8.63 8.29
C 8.70 5.55
D 9.43 12.22
E 8.81 11.58
I 5 #i 8.80 9.12
% L 0.38 2.76
428 B R Mk ot R pa B B o B & M B
e g R (2 /f) F&EARIZREE(SE
F 8.96 9.41
G 8.44 6.37
H 8.30 9.79
I 8.07 9.99
EESE 8.57 8.72
% L 0.28 1.66
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29 B R E X FH S IR AR F R B
Gk A B C D E
¥ - = 3.07 3.02 3.10 2.91 2.89
EES 3.11 3.18 2.94 2.717 2.77
N 3.35 2.98 2.76 2.53 2.72
¥ ow = 3.15 2.93 2.97 2.84 2.79
¥ 1 = 2.93 2.89 2.99 2.87 2.64
E R 3.11 3.16 3.05 2.72 2.85
T 3o 3.12 3.03 2.97 2.77 2.78
¥ 4 0.14 0.12 0.12 0.14 0.09

¥ = SR

230 FhkPr@pREy s R ARTT B
i F G H |
¥ - =% 2.65 2.98 2.66 3.07
EEE 2.66 2.97 2.92 3.11
¥z = 2.63 2.98 2.86 3.35
e % 2.67 3.01 2.84 3.15
EREE S 2.75 3.00 2.81 2.93
¥ oA % 2.79 3.03 2.98 3.11
T o g 2.69 2.99 2.85 3.12
tF 4 0.07 0.02 0.11 0.14

¥ i o R



#3831 ® R R M RS A F AR
el A B C D E
% - =X 3.08 3.10 2.89 3.04 3.08
E 3.06 2.99 3.04 2.95 3.06
% = = 3.05 3.02 2.91 2.96 3.12
E 3.14 3.03 2.95 2.95 2.95
¥ I =% 3.09 3.04 2.87 2.94 3.04
$ 2 =% 3.06 2.99 2.91 2.91 2.98
S 3.08 3.03 2.93 2.96 3.04
w8 A 0.03 0.04 0.06 0.04 0.06
¥ = AR
%32 #H P ELREE S X FRPA RS
e
N F G H |
$ - = 2.97 3.08 3.01 2.91
$ - = 2.96 2.89 3.01 2.81
§ = =% 2.98 3.07 3.04 2.89
 r X 2.99 2.97 3.00 2.80
% I = 2.98 3.05 3.03 3.01
N 2.94 3.07 3.02 2.83
T o ¥k 2.97 3.02 3.02 2.87
&z 0.02 0.08 0.01 0.08
H = AL
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F 33% g o Bt > R E PP AC B W F B Ao prEL > B LB
R A B C D E
$ - = 0.01 0.08 (-0.21) 0.13 0.18
EE (-0.05) (-0.19) 0.11 0.18 0.29
N (-0.30) 0.04 0.15 0.43 0.40
¥ o =% 0.00 0.10 (-0.02) 0.11 0.17
% 1 = 0.16 0.15 (-0.13) 0.07 0.40
¥ =% (-0.05) (-0.17) (-0.15) 0.19 0.13
T 3o % 0.10 0.12 0.13 0.19 0.26
% L 0.11 0.13 0.06 0.12 0.11

H ~ 1 2 =2 o

oL (f E)R R AT g M B Ao phEL - B L B RFEF B

F 34# B fa b ph s 2 St E PP AC B W F » BE S Ao pr L B LB
e F G H |
$ - = 0.32 0.10 0.35 (-0.16)
¥ - % 0.31 (-0.08) 0.09 (-0.30)
5 = =% 0.35 0.09 0.18 (-0.46)
I 0.32 (-0.04) 0.16 (-0.34)
% 7 = 0.23 0.04 0.22 0.08
R 0.15 0.05 0.04 (-0.29)
T 3o % 0.28 0.07 0.17 0.27
S 0.07 0.02 0.10 0.12

H i~ 2 " o

o (f E)fR A Ae gt wr F e B Aot B L RREREE R
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