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The Kinematics Follow — up Research on Final Two Steps to Take off

Technique of Yangyansheng one of the Elite Chinese Man Pole - vaulters

XU Zheng' WANG Ya-ni’
(1. PE Department of Xi‘an Physical Education University Xi’an 710068 China;
2. Jinghe Center School of Industrial Estate Xi‘an 710201 China)

Abstract: : What was put under study in this paper is the pole vault technique of one of outstanding Chinese athletes — Yan—
gYanSheng when he participated in the contest during August 2006 till August 2007. His final two — step approach and take
off characteristics were analyzed to expose the problems in the pole vault. It aims to provide scientific training for the days to
come. Methods like literature consultation expert interviews biomechanical measurements and mathematical statistics and
are employed to combine with kinematics analysis. The results show that during YangYanSheng’s final two — step run — up till
to take — off the loss of speed of the center of gravity is substantial with the addment of vertical velocity to be too much. This
directly results in decreases in initial speed. It is however found that during the overall take — off stage center of gravity flight
angle was well — maintained which meet the technical requirements of pole during take — off phase. It is particularly desira—
ble to see that stride and cadence being in line with the basic pole vault at the last two — step by step yet folding angle be—
tween upper and lower legs is desirably proper to meet pole — vault requirement. Hip angle of swinging leg at the moment take
— off maintain rather small. Meanwhile the basic point of collapse calf pole vault meet with high — tech requirements. It is
obvious that with take — off position being too close to the bar it is hard to realize efficient take — off.
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2 2006 2 N 2006—2007
1 2007 o
1 (n=22)
/ 2 /mes”! 1 /mes™
m Vx Vx
2006 5.30(1) R 10. 80 10.87
5.45(1) F 10. 88 10.92
5.45(2) F 10.76 10.86
5.45(3) F 10.70 10.87
2006 5.30(1) R 10.55 10. 10
5.42(1) F 10.52 10.29
5.42(2) R 10.50 10.01
5.54(1) F 10.35 10. 16
5.54(2) F 10.56 10.13
5.54(3) R 10. 49 10.05
2006 () 5.30(1) R 8.66 7.11
5.45(1) F 9.04 8. 40
5.45(3) F 8.85 8.76
2007 () 5.30(1) R 8.23 7.42
5.45(2) F 9.38 8.10
5.45(3) F 10.21 9.90
2007 () 5.30(1) F 8.30 8.75
5.30(2) R 8.22 8.68
5.45(1) R 8.37 8.79
5.60(1) F 8.26 8.68
2007 5.45(1) R 9.38 9.29
5.60(1) R 9.34 9.20
_ F:9.74 +0.99 F:9.62 +0.93
vEs R:9.57 +1.07 R:9.31 +1.25
1: (5.30 ~5.60 m) o
2: (1) » (2) ; (3) R P F
2 (n=22)
/m 2 /m 1 /m I( Is)
2006 5.30(1) R 2.47 2.33 0.15 4.76
5.45(1) F 2.61 2.25 0.36 4.76
5.45(2) F 2.54 2.28 0.26 4.76
5.45(3) F 2.51 2.34 0.16 4.76
2006 5.30(1) R 2.12 2.07 0.05 5.00
5.4(1) F 2.38 2.02 0.36 4.76
5.42(2) R 2.29 1.97 0.33 5.00
5.54(1) F 2.35 2.17 0.17 4.76
5.54(2) F 2.35 1.98 0.36 4.76
5.54(3) R 2.31 2.14 0.17 4.762
2006 5.30(1) R 2.08 1.82 0.26 4.76
5.45(1) F 2.08 1.82 0.26 4.76
5.45(3) F 2.00 1.97 0.03 4.76
2007 5.30(1) R 1.96 1.92 0.04 5.00
5.45(2) F 2.10 1.99 0.11 4.55
5.45(3) F 2.31 2.16 0.14 4.76
2007 5.30(1) F 1.98 1.90 0.09 4.55
5.30(2) R 1.95 1.88 0.07 4.76
5.45(1) R 2.02 1.87 0.15 4.76
5.60(1) F 2.02 1.90 0.25 4.55
2007 5.45(1) R 2.15 2.11 0.04 5.56
5.60(1) R 2.10 2.07 0.03 5.56
_ F: 2.25+0.225  F:0.21+0.12  R:2.18+0.198 R:0.13 0. 1
vEs Fi2.04 £0.15 F:4.7+0.1 R:2.05 +0.18 R:4.97 £0.31
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3 (n=22)
1(°) 1(°)
max min max min

2006 161. 90 177.38 178.30 161.90 161.97 161.43 161.97 150. 02
156. 61 175.18 178.97 156. 61 161.77 158.99 161.77 154.13

158.75 178. 86 179.09 158.75 169.95 164. 88 169.95 152. 84

156.94 178.39 178. 89 156.94 165.55 172.59 172.59 160. 15

154.31 169. 39 169.73 154.31 149.08 156.74 156.74 145.52

157.54 171.12 175.31 157.54 146.39 137.81 146. 39 128.59

154.30 169.41 169. 40 154.30 155.62 139.90 155.62 135.02

154.38 176.27 176.53 154.38 142.00 147.57 147.57 132.97

158.90 163.85 173.05 158.90 147.75 153.79 153.79 138.98

156.24 168. 81 168. 81 156.24 153.44 143.82 153.44 133.39

162.55 166. 83 176. 46 162.55 159.93 166. 47 166.47 159.93

155.11 172.57 172.57 155.12 152.40 153.27 155.45 145.93

155.49 164. 69 167. 61 155.49 159.86 157.99 159.86 145. 14

148. 46 173.33 173.33 148. 46 153.23 146.21 153.23 139.32

153.15 170.79 170.79 153.15 159.72 163.89 163. 89 146. 68

157.82 168.00 168. 00 157.82 159.86 154.52 159.86 144.75

158.79 177.20 177.20 158.79 173.10 162.16 173.10 149.26

150.85 179.77 179.77 150. 85 165.09 159.82 166. 14 154.26

150.39 176.19 176.19 150. 39 171.09 148.99 171.09 149.00

5007 154.96 178.33 178.33 154.96 171.62 157.75 171.62 151.22
166. 60 175.68 175.68 162.25 172.58 161.12 173.33 159.65

159.67 174.88 174.88 158.97 170.77 166. 85 172.31 162.58
F:155.97 F:172.74 F:173.39 F:155.97 F:159.94 F:154.98 F:161.10 F: 140. 61
x R:157.10 R:173.35 R:175.42 R: 156. 64 R:160.31 R:157.44 R:163.10 R:141.45
s F:1.87 F:4.74 F:4.68 F:1.87 F:9.23 F:8.20 F:8.05 F:5.81
R:5.65 R:5.02 R:2.89 R:5.01 R:9.78 R:10.16 R:9.32 R:8.62

2.2.3 16° ~18°, 5
19. 86° +2. 31°
6. 15m
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ra = arctg ( Vy/ Vx ) o o 5.45m
( ) 26. 66° 19 ~23°
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5 (n=22)
/m /(°) /(m/s)
2006 5.30(1) R 18.42 9.19
5.45(1) F 22.38 9.05
5.45(2) F 20.07 8.89
5.45(3) F 20. 34 9.04
2006 5.30(1) R 16.76 8.34
5.42(1) F 20.70 8.62
5.42(2) R 18.53 8.63
5.54(1) F 20.16 8.44
5.54(2) F 20.99 8. 60
5.54(3) R 18.98 8.14
2006 5.30(1) R 20.02 7.62
5.45(1) F 26. 66 7.65
5.45(3) F 20.09 7.40
2007 5.30(1) R 20.92 8.25
5.45(2) F 17.99 7.30
5.45(3) F 20. 18 8.53
2007 5.30(1) F 19.79 7.70
5.30(2) R 23.98 7.70
5.45(1) R 23.66 7.27
5.60(1) F 23.43 7.68
2007 5.45(1) R 19.57 7.94
5.60(1) R 17.33 8. 00
_ F:21.13 £2.31 F:8.17 £0.63
v R:19.86 =2.31 R:8.19 £0.59
(4)
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. 1 . J.
1987 23(7) : 543.
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