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A tentative study about the differences of the motions during the preparation for
takeoff and the contact of takeoff between the foul jumps and the cleared jumps
in the long jump

Akihito Kumano® and Yasushi Ueta?

Abstract

The purpose of this study was to clarify the differences of the motions during the preparation for takeoff and the
contact takeoff between the foul jumps and the cleared jumps in the long jump, and to get hints for coaching to prevent
the foul jumps. The subjects were five male student long jumpers. Their motions during the phase of preparation for
takeoff and the contact takeoff were videotaped by high speed VTR cameras. The analyzed jumps were the longest
distance of the foul jumps (7.15+0.39m) and the longest distance jump of the cleared jumps (7.12+0.41m). The results
were summarized as follows:

1. In the second-last stride of the foul jumps, the height of the center of gravity was higher than that of the cleared
jumps, and the recovery motion of the lead leg was delayed than that of the cleared jumps.

2. In the last stride of the foul jumps, the footfall position was closer to takeoff line than that of the cleared jumps.

3. In the contact of the takeoff of the foul jumps, the swing downward of the takeoff leg and the swing to body of the
lead leg were delayed than that of the cleared jumps. And the foot joint of the takeoff leg was more extended than
that of the cleared jumps.

Consequently, it was inferred that the footfall position of the last stride and the foot joint angle in the contact of the
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takeoff were important characteristics on the foul jumps.
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TMIZEZEDE D OITHERICA ~ T 1 Rz
TBEMHEIN TS (Hay, 1988 ; Lee et al., 1982).
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) KFRE, $iE, EvF, ZHFEE, FEERE,
EHAIE
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1 AARTEEIRE £ C) DKEEEE, g, Ev T, S
WP, VRZERERD, BEHIEZ LD TH D, B
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Yy F, SZFFRER, WEZERE],  BY) 2 Haan o BE A E
WZBWT, 77 Vi E AT BRI A S
Nizipno 7z, BY) 1 BRI OB EL, ARhitiL D
B 7 7 IVl O A IEBITEUIRICES ZRo TWh
($p<0.05).
(2) BB, HORVEHOMECETZ2ELHIER
£ 213, BY 2 B0 HE.LE, B K OB OBhE
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B OEMEICBT 2 BINHB 2 R L2 b D TH 5.
B O] B Ry D B UIMI 0 R B A I BN T, ARl
KO Ty UNRMBEOINEREIIRENZ EDNS (p
<0.01), 77 7)VikE IO 2B E A R
HEIOBMELTWEZZ &S, £z, BUEEHIE:
OO KRFAEEICBWT, ARk ob 7y
DIV DO B IMAEBEITNS <72o T (p<0.05).
ZRUL, 7y IV TCIE, BUMoOKRRERD A
THENEDRELD BN < BoTWEI LER
9. IS, BUBEHIEO U — RO NREAEEICS
WTC, AL D ST 7 DIV O IERITNS
<o TWwiz (p<0.05. DX, 77k T
13, U— RO TR % BRI 5 & AT 2 3B E 26k
HEDBH/NEI< o TWEZ EERT.

xR BUNENREOKEEE, g Yo T, IR AeREE, i
HHIEE Ty o)k | AR HEE
K- (m/sec) 9.91+0.19 9.96+0.23 n.S.
A (m) 2.06+0.17 2.094+0.12 n.s.
B F (step/sec) 5.19+0.87 5.02+0.48 n.s.

W) 2 41 P
STHRFRFR] (sec) 0.09+0.01 0.09+0.01 n.s.
fiir Z2HE[H] (sec) 0.11+0.02 0.11+0.01 n.S.
BEHATE (m) 3.97+0.31 4.09+0.29 n.s.
K (m/sec) 0.78+0.24 9.81+0.34 n.S.
A (m) 1.96+0.18 1.99+0.18 n.s.
o Ew F (step/sec) | 5.56%0.44 5.57+0.34 n.S.

BEY) 1 e

S EFIRARE (sec) 0.11+0.01 0.11+0.01 n.s.
T Z2HE [ (sec) 0.07£0.01 0.07£0.01 n.S.
PEHALE (m) 1.91+0.16 2.01+0.17 | »<0.05

(mean =+ SD)
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SriTIEHE 7 7 )ik AR HRE

HLE (m) 0.97+0.04 0.95+0.04 $<0.05

FRAE (deg) 10.21+2.81 9.24+3.47 n.s.

JEEBE 8 4 2 (deg) 133.10+9.76 130.82+2.84 n.s.

[ER B A5 (deg) 134.04+7.35 129.08+6.20 n.s.

JERAEI AL (deg) 106.06 +7.07 102.71+2.71 n.s.

il KR (deg) 37.27+12.39 40.72+5.78 n.s.

THEAEE (deg) -8.70+7.13 -10.21+5.27 n.s.

) 2 HRAi KBEF S (deg/sec) | -501.83+£72.08 -530.51 +70.60 ns.
TR FREFHERE (deg/sec) | -603.05+£102.74 | -584.89+75.82 n.s.
JEEBE 8 4 2 (deg) 150.95+20.82 154.74+12.55 n.s.

R B i A5 (deg) 49.17+8.52 49.47+12.49 n.s.

JERHET AL (deg) 127.00+15.87 128.22+9.35 n.s.

1 — Rl KB (deg) 17.79+22.49 15.10+14.28 n.s.

THEAEE (deg) -113.03+£27.02 -115.43+21.55 n.s.

KBRS HE (deg/sec) 672.14+56.09 691.22+57.34 $<0.05

TFRES I (deg/sec) 338.75+485.75 255.92 +326.34 ns.

ol (m) 0.96+0.04 0.950.04 $<0.05

LR (deg) 5.34+5.30 4.43+4.47 n.s.

JBE B 6 4 B2 (deg) 184.51+15.52 191.02+12.58 n.s.

R 6 4 £ (deg) 115.87+9.31 117.68+7.07 n.s.

JEBHET AL (deg) 119.12+7.44 119.95+3.26 n.s.

fiagm )ikl KEEFAE (deg) -3.484+8.95 -8.3245.80 n.s.

THEAEE (deg) -67.61+2.17 -70.65+3.42 $<0.05

Y] 2 Hxah KB (deg/sec) | -282.14+158.75 | -331.07+76.55 n.s.
Aft sl FREF I (deg/sec) | -635.98+9429 | -627.95+81.69 n.s.
JBE B 6 4 B2 (deg) 100.78 +6.62 102.55+6.77 n.s.

RS 6 4 £ (deg) 73.45+19.24 74.44+14.37 n.s.

JEBHET AL (deg) 102.16+6.99 100.81+7.81 n.s.

) — Rl KA E (deg) 71.58 +4.09 70.686.10 n.s.

THEAEE (deg) -34.97+20.68 -34.88+14.57 n.s.

KERFAEEE (deg/sec) 240.54+134.98 218.85+75.49 n.s.

TR EE (deg/sec) | 1067.34+204.59 | 1070.08+197.74 n.s.

(mean+SD)
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(£2). 3517, U— RO KRR #EE IS S &
VD77 DIV D HNE RTINS /2>THBD (&
2), BU) 2 HRTHEMIFICBNT, U—REOKED

MEODETHITHEL TWDH I L) MENTWzEEA
5N5. Gk 20072) 12X 5 &, BETIIAL—XIC
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®3 BY1SEORELE, G0k UBEEOBEICEY 2 FHIEH

SriTIEHE 7 7 )ik AR HRE
HLE (m) 0.91+0.04 0.90+0.03 ns.
EARAEE (deg) 2.63+4.31 2.43+3.07 ns.
JEEBE 8 4 2 (deg) 154.24+15.12 158.51+10.82 n.s.
R B4 E (deg) 52.10+17.09 51.55+9.61 n.s.
JERHEI AL (deg) 116.26+5.09 117.14+5.49 n.s.
il KIERFAEE (deg) 24.44+10.93 19.00+5.12 n.s.
THEFAE (deg) -103.46+25.78 -109.45+13.00 ns.
73 B W AT KBRAERE (deg/sec) 676.02+95.80 730.47+39.21 ns.
TR FHRGHEE (deg/sec) | 497.84+176.60 | 458.28+188.49 n.s.
JEEBE 8 4 2 (deg) 126.94+6.91 128.50+5.00 n.s.
R B i A5 (deg) 124.76 +8.37 125.01+6.52 n.s.
JERHET AL (deg) 99.92+5.89 98.82+7.10 n.s.
U — R KIEFAEE (deg) 49.16+5.18 49.00+4.69 n.s.
THEAEE (deg) -6.08+4.15 -5.99+2.43 n.s.
KBEF S (deg/sec) | -426.20+66.46 -391.04 +67.54 ns.
FHES S (deg/sec) | -642.15+74.03 -638.03 +80.47 ns.
HLE (m) 0.90+0.04 0.90+0.03 n.s.
LR (deg) -2.54+3.50 -0.83+5.04 n.s.
JBE B 6 4 B2 (deg) 114.53+8.86 112.62+9.80 n.s.
R 6 4 £ (deg) 123.00+25.11 120.56 +23.05 n.s.
JEBHET AL (deg) 110.97 +4.83 108.46 +3.29 n.s.
fiagm )ikl KEEFAE (deg) 64.50 +6.09 64.88+5.10 n.s.
THRAEE (deg) 7.50+21.35 5.45+18.27 n.s.
BY) 1 a0 KIEAEE (deg/sec) | -129.88+91.82 -99.32+95.35 n.s.
Aft sl FREFHEE (deg/sec) | 819.11+320.71 |  870.05+207.45 n.s.
JBE B 6 4 B2 (deg) 205.50+6.05 201.95+4.80 n.s.
RS 6 4 £ (deg) 120.18 +9.67 119.13+7.74 n.s.
JEBHET AL (deg) 123.34+8.75 122.58 +8.53 n.s.
U — R KEEFAE (deg) -13.76+3.86 -12.37%3.55 n.s.
THEAEE (deg) -73.58+6.38 -73.24+6.08 n.s.
KIEAEE (deg/sec) | -357.97+86.59 -398.45+98.09 n.s.
THEfEE (deg/sec) | -485.51+134.01 | -522.67+135.58 n.s.
(mean+SD)

0, AR LT L— XU HEIEZ 1T A
TWiho RN EZ 5N 5.

KIZ, BEY) 2 BRiEEHIRRIC BN T, B E IR
EFBRICHBREE LD B 7 7 DIV DS H BITE
<o TWw (R2). E5IT, BYMO FRMAEITA
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B0 (EK2), BUMO TRENEHREEI D BRTEL T
Wiaino e EEZ NS, — I, B 2 AxaiEEH
5 ) 1 AR N T T E.LE O T THON

5 (FHEEIZ D, 2009 5 /L, 201D). 20729, HY)2
ARRTHEHER I T OS2 N5 72010, 2RO TR
EEES SRS SEEHT 5 GEKIEN, 2011) &5 A
5N5. UL, BEY) 2 Axanieiy o KR T & 2 B
GO FRRIZA DB L 0 HRIEL TH 5T, B
YN FIF 2 2 ENTETITHEY) 2 AaiiERs O &=
LENEELDBE< B> TLE>TWEEE R
5N5.

PloZ&ihe, 77 )Vl oBy) 2 Aaiicsn
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SriTIEH 7 7 )ik B AEAE
IKSEIEE (m/sec) 9.29+0.31 9.40+0.41 ns.
HLE (m) 0.880.04 0.89+0.03 ns.
R (deg) -5.34+4.04 -4.00+6.05 n.s.
JEBE A (deg) 135.76 +6.38 134.22+7.53 n.s.
AR BE £ 41 2 (deg) 149.54+7.13 147.78+5.36 n.s.
SRR A (deg) 123.98+3.76 118.35+3.60 $£<0.01
egelfiil KEEFAE (deg) 47.75+3.74 47.34+2.00 n.s.
THEFAE (deg) 17.28+4.23 15.12+3.93 ns.
s U i Hi ks KEESAEE (deg/sec) | -203.30+87.23 -265.26+64.51 $<0.05
FREf4 KR (deg/sec) | -521.26+131.05 | -550.76+130.04 ns.
JEBEE A4 (deg) 189.23+7.50 188.50+7.93 n.s.
[ BE B 41 2 (deg) 69.06+11.11 64.54+6.17 n.s.
JEBAHI A (deg) 144.74+4.08 140.92+10.61 n.s.
U — R KIERFAEE (deg) -0.63+4.99 -0.77+6.14 n.s.
ThEAEE (deg) -111.57+9.85 -116.23+3.75 n.s.
KBRS HE (deg/sec) 699.89+48.12 710.86+23.07 ns.
TRRAEE (deg/sec) | -191.22+86.78 -287.70+123.44 £<0.05
(mean=+SD)

T, AR LN TELEZ RT3 2EMTET
BST, RO INY =2NENTBO, RO
K DT8R L — XIS BEOIERBNEDM T A T\ inino 72 w]
REEEZ 5N 5.

(2) BSE) 1 HRIDEMAIE(CD T

WU 1 Bmi oA EE, AR E0 BT v o)L
B OB WA BITEYRITE<R> Tz ().
AIE TR /= & D12, BY) 2 Axnisthn S B9 1 500
BHIIH T TIRE LSO FENMTbh s EEA 6N
5. UL, 77 o)y 2 Aai#E iR Iz B 0n
TIIAEDRE LD BELNEL, 77 U)Viks T
) 2 AmiEEd N S B Y] 1 ARRTEENC 20 TR &
DHRAMICHLE FTTWE=EEXLNS. 51T,
BWCELE TS EITmA, BY 2 &/TIRY —
RO U J3N) — DN K B A L — Rz U)HEfiHE)
EDRMT ATz s r[EEENE 2 65, LED X
2T, AR EHARTY AN —DEN TSI &
SELEZ FFsn TN E, AL— Xy
HZETATHNENWZ EAEEL, BY) 1 a1 O Hifr
BENARE LD b AEBRICHEUBIGE< /2> TLE>
TWBHHHEMENB A 6ND. T OBY) 1 AT
BTG Z &13, &ED 1 TR ZE A
BLTLESZEZEL, 77Ul AEENLKE
BERICARS TWD I EMNHERaENn5.

2. 77 9)ERRICE T D BVIEMEOEBEOSH

WU DU O RBR A I BN T, BARh
BEXOb 7y VRO NERITNI NI ENS
(£4), BUMOKRZEIRD FATHEENER>T
WiEEZLSND. FiE (2012) iITkd &, BUIMO
BOTATHEEIZEIMOD N —DE X EBFREN
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