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ABSTRACT

The Relationship between the Angular Momentum of the Limbs and the Performance
during Support Phase of the Triple Jump

Ryu, Jae-Kyun* - Yeo Hong-chul* (Kyung Hee University)

J. K RYU, H. C. YEO. The Relationship between the Angular Momentum of the Limbs and
the Performance during Support Phase of the Triple Jump. Korean Journal of Sport
Biomechanics, Vol. 14, No. 1, pp. 65-81, 2004. The purposes of this study were to determine
the functions of actions of the limbs during each of the three support phases of the triple
jump and their relationships with the performance of the triple jump. Four elite male triple
jumpers were participated as subjects. The Pearson product moment correlation coefficient were
used to determine and compare the relationships between the change in each component of

the normalized angular momentum of the whole body about center of gravity and the actions
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of the extremities during different support phases. A level of significance at 4=05 was set.

After analyzing the angular momentum and correlation during support phase of the hop, step,
and jump, the following findings are obtained: The actions of the arms created a
side-somersaulting angular momentum about the whole body center of gravity toward the side of
the free leg during the support phase of the step, and a somersaulting angular momentum about
the whole body center of gravity during each support phase. The action of the free leg created a
somersaulting angular momentum about the whole body center of gravity during the support
phases of the hop and step.

KEY WORDS : ANGULAR MOMENTUM, EXTREMITIES, SUPPORT PHASE
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o FRe FAN 9 Aoz AvHyl 459 FYol 2 93 UAT 5 45 4
£ALTZ QoA 712¢ HFL wATKHay, 1992 Donley,1992; Hackett, 1995). Yu &
Hay(1995) 24 =okegie] Buawe] Azle 7180 A%Zo] 8] Wale] ZWoz Huste
745 (side-somersaulting)?} 9v] Q= HAY JBBAY U, 74 AN §Uo AT
dstel 24+ FHelH xokete] ZgF Aol v QE o] Ad: AU olHE A
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2349, 000,5AF, $3F3 £ 2001; FATIH £3)%, 2001; Fukashiro, Imoto, Kobayashi &
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ol A9 APAE WA Mg 4% 4902 2 4AT 7180 A9e] A2se] Un YR
o] gl 44E A7 AN, 059 AAA B4L <T 17 2o

FH

. TERe] AHE S4

2001 ~20027) & Hun7E

s ! A% A= =

S - (m) o UTEY
A 186 34 15.89 16.63 At
B 175 62 32 15.85 16.40 R=3-1,
C 180 73 29 15.99 1630 &Y
D 180 72 20 15.97 15.97 gt
M 180.25 71 2875 15.93 16.33
SD 450 6.38 6.18 0.07 0.27

2. ATyl U wy

o] d7o] AMS-H SVHS Blt) 27} 2Q) Panasonic AG456 71vWig} 4t)= 60Hz9) A& Fu&
E AgAY gerdd B4 B2 2994, d= °1r43ﬂ ofge doestdgd F25 A8 A
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HATHAMTE AWE S| zofalo] AAZL FFoR gt FF7E Hojd YAAR
CAAEA 4719 FAHL 71 Im, A 1m, %] 3me] £ E IS FFEo] o]FoA=
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Lamp indicator
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EAA 9 334 Z_‘rZ‘sziS’Jr 217he] BaZ e 339 23X S DLT W(Abdel-aziz & Karara,
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1971)S o838t &gt vt eriva 2Ry 299 Ex4 E3 449 A7E Kwon3d 30
ZEAYE o]83hy] qllﬁo]jl(digiﬁzmg) sttt A mEge 20749 HEHT 14709 BA
o] M2 dAZH] v A A (linked rigid body system)Z A atATh 7t BA] TAZAT A4l
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E o] 83tHt o]ZE AAG I Y8ty A% (smoothing)e WE} A (Butterworth) 43} A €53}
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T B AR WEL Yu(1993)9) Al A3 ZlEEol flon, AAY ZAFA gt 7
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Jump

Step
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Side-somersaulting
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AZAFL AA FAFAS ZHE0L ko] somersaulting B ZeEFHo] Zzt Py
0.0061/s, 0.0078/s, 0.0101/sZ 0Rtt 2 9ju] I Zo|7} Lehgt).

Yu(1993)= AHEZE ARG B33 Avyr] L5589 BAgE AP AxEZd u)sid
T T4 g Ao AeFHe F3 FTN AF TAZAL 3HE0F side-somersaulting
AR Z4eEFol 47t HF -0.0052/s, 00071/s2 9Ju] Q& o)y} vEhIR FgAwt B Fzto)
F AL AAFHAN AFSd dF AN ZeF5F W) 23 9L nddy Busdn

E 3 T S| ofp Mo ZREY Hs (10° §7)

Support phase(n=24)

Axis Hop Step Jump
Side-somersaulting Mean -0.13* 0.11* -0.22
SD 0.05 0.06 0.04

Max. -0.09 -0.03 -0.16

Min. 0.2 025 -0.30

Somersaulting Mean 0.61* 0.78* 1.01*
SD 0.12 015 0.15

Max. 0.85 1.09 131

Min, 0.46 0.58 0.76

Twisting Mean 0.02 -0.16* -0.02¥
SD 0.10 0.15 0.08

Max. 0.21 0.11 0.14

Min. 012 032 -0.14

p<i* p<i1*™

a3 FHeEd i AU AEH ks F3 AZN A FAFHE HWFo2 §o
somersaulting %9 ZteEeko} ztz HF 00180/, 0.0138/s2 0Rt} 2He o] Qe zol7}
Yehgdtin ®asisd.

Yust Andrews(1998)5 A@H7) 558 A{H2ZE AR Aloje] BAgs AFdA 29 7]
FTAAA & T g A REIE AFE 425 WY YFAE 02k L 99 g
© Aok Uit Rusdch w3 §3 4= NAZHoA 2 Fa g A oS
=5 F Wi YFAE 0Bt AL oo gt o7t yehgdn gt 7 Fao] &, 24,
Lo AAFHAM AAE AFFel diste] $202 3HA7|2 Y1, F$3 ste) Aoz
AN e AT FPFIE RS gudnh o] A7 A= Yud Andrews(1998)9] ZH9)
¥ AZ AATE T E 52| H9Zo] gl AAE Foz AN BeFB F

qo 1l
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A¥te A% s ABE By oW AolF AR T B 4 AN FeEF W
82 AAHEANN B} B AAREAGNA Bkl e s 90T 47T 1
A A7l AL NEAS] ASHE Fge] § 2%, FLAN AAde 234 ded &
457 Wge yehd Adelan 4zhac.

FA%d) valo] B Tl o A A4e5F Wt FoIA AZo2 JHAT Y2 olF
293} Az E 202 Hska Yotk %011 N Hzozel AL WIS e o By ¢
Sao] ATl Zun ZAY AR AeEFe) Aoty e doluhe WYolRn & &

Atk 291 Pz ME BT e delt 4 znzwm At AR GAY 2N
Hobgl w22 A7} A=A d%so] dojus S5 olztn A4 HL)

3) A2 o] T2 ¥ Al 785 B

2 AAZRNN A4 e vhe) BA) 9§ A 2e5F wakd) @ FEAY RFUAE
<E 3} gt

4. ANFE2R Ch2| SEo| o8 Ma

Ek

Support phase(n=24)

Axis Hop Step Jump
Side-somersaulting Mean 0.08 0.16 .14
SD 0.06 0.07 0.04

Max. -0.01 0.02 -0.08

Min. -0.19 0.27 -0.21

Somersaulting Mean 047+ 0.86* 0.74
SD 0.10 011 0.07

Max. 0.66 1.15 0.89

Min. 031 0.62 0.59

Twisting Mean 0.08 -0.04 -0.07
SD 0.14 0.09 0.07

Max. 0.20 0.12 0.10

Min. 0.26 -0.20 0.15

p<05% p<OL*

< 49 BE 93 il A2 g A g 4e5F dde 3 29 AR=Y
T A FAFAS AAEoR o somersaulting v ZeFHFe] 4 Bd 0004775,
0.0086/s2 0Kt & 9] Qe Fol7t veltt olgid Adte A2 b2l T3] F74 &9
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AAZHAN DA HeZo] thate} ko HPNTE AeHe] TR A .

Yu93)e Al AAZWAN AsTE Sdo] g3 AdY AFE 2LEL Wty BA
0.0029/s, 0.0014/s, -00007/ss} F3 28 AAZHN H93 22 FF wishel P 00115/,
00070/st= 0022 o5 gl Fol7t vehix @ty waslgnh 2eu A R Zwd A
2495 ASE% WY WAL 00370/s2 080 2 5] Q& Aol YEdd. o9 2L 2
© AL ARZRAN A AT B W02 H45 ALEFE WAL urd
G 227 Af2e el Sho) os] BASE WAY 92 FeEFE YT AN £
NSRS WS e BRE el TRAs 9% 249 QA S D8As BT A9
4L ANA B7E S gald B BaE 2oty £4¢ 2oy HusUD.

F 2%, AL A4V 50 A42e gHe A G AL B30 e HEo
2, #24%d g8 $2oz AAS HAAIEY Fdsn 9,1°‘E} o) AFe Ae Yud
Andrews(1998)9] 2] A= A2 Sotol A42¢ Tl S2o] AEd tfele] AT A
oz NANAE 2SR FRATE s dEd 3 2944 THHE ARE BAY. o
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2eEFS FIA $202 UAE AWsen TAAT ARAY, 29N $H2 45
TA AA £A 0002/s2 A9 A HELe] ol & & vk 28l Bk M3
7t A9 QRiThe AS £ IERAN 4 ¢ Aok Ake 29 AAEze) AR Fael B
TEH A TEd Tl kel & T2 2FA LA AAY HAE-] glo] & Y5
Ao Aol A= & vldEd 29 AAS % FHE AR Fakn A9 FAd FA7t &
2R Jlwoid B3 AHEE Tl 53 €4 3 = ut2 gol Zhiele @Y wiolg
T dgEo
B 5 X|X|she ci2l SXof ost Mile| Zte 5 (10° 87
Support phase(n=24)

Axis Hop Step Jump

Side-somersaulting Mean 411 -0.09 0.1+

SD 0.02 0.12 0.02

Max. -0.07 0.44 -0.06

Min, 0.15 015 -0.15

Somersaulting Mean 0.58 0.60%* 0.59

SD 0.07 0.08 0.06

Max. 0.73 0.79 0.74

Min. 0.46 041 0.50

Twisting Mean -0.03+* 0 0.02%

SD 0.07 0.17 0.04

Max. 0.11 0.79 0.07

Min. -0.16 -0.19 -0.11

p<O3* p<aot*

5) ZAAFE bele] A5 W3}
7 AASE Fg AR s ol AEEH wsle] diA9 FEPabE <k 6oF )
E 6>5 Hy Hale ﬁ?—ﬂoy%ﬂ £xsgte] datd AAste ey A
= & 28, AZ QA El =
Az A AA g gert X} o 2131]0}04 e T AAY FHEER R FAVE Qo
Ag oujad,
Miller$} Bennett(1991)& Fol| M 78 dh= bo] THo 23
TS AAZE B E L R AU YR 9B S A%
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U BE S22 SAdol $4¢ Foln AYoze $EFS 4AY 4 Yok wuadr. 2o
AE ARe Qs £ ¥ AAse 99 9% glololdla BPE At Hat Awe
A $AE AW 3} ARLE els] 299 o) WASE U Al S50 2539

E 6. X|X|5te cl2le Mesat bislat (kg m/s)

support phase(n=24)

Direction Hop Step Jump
Forward momentum Mean -9.63** -2.89* =772
SD 7.55 6.40 5.95

Max. 268 11.05 146

Min. -29.06 <1220 -21.74
Lateral momentum Mean 047 1.34* -0.40%
SD 482 435 3.16

Max. 949 13.93 645

Min. -7.55 -6.16 5.72

Vertical momentum Mean 41.88 4390 42,56
SD 398 717 6.67

Max. 4855 60.11 54.79

Min, 31.33 027 3026

p<05% p<0l*
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