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Atsushi Shibata', Yutaka Shimizu® and Hiroyuki Koyama’: Relationships between performance and the run-up

speed, phase distances and ratios in the female triple jump. Japan J. Phys. Educ. Hlth. Sport Sci.

Abstract:The aim of this study was to clarify the relationships between performance in the female triple jump and
the run-up speed, phase distances and ratios, in order to propose basic target values corresponding to performance
level. The subjects were 100 female triple jumpers (official record: 15.20—11.23 m) who participated in the World
Championships (WC) and competitions held in Japan. They were divided into 5 groups based on the effective
jumping distance (15G: > 15.00 m, 14G: 14.00—14.99 m, 13G: 13.00—13.99 m, 12G: 12.00—12.99 m, 11G: <
11.99 m). The run-up speed and phase distances in the WC were collected with reference to previous reports of the
WC trials, and those of the Japanese competitions trials were measured using a laser distance measurement device
(LAVEG) and a high-speed camera. The result of correlation analysis revealed that significant positive correlations
were found between performance and the maximal run-up speed (r=0.878) and phase distances (r=0.826—0.907).
However, phase ratios were not correlated with performance (r=-0.110—0.082). Comparison of the 5 groups re-
vealed that 15G, which represents world elite level, developed performance by significantly extending the jump
distance, although the hop and step distances were not different from those of 14G. In 13G representing Japanese
elite level, performance was developed by significantly extending the hop and step distances relative to 12G, and
the step distance in 13G was as long as that in 14G. On the other hand, the hop and jump distances in 13G were
not as long as those in 14G. These results suggest that the run-up speed and phase distances are important factors
for development of performance, although the strategy for acquiring the jumping distance in each phase differs
with performance level.

Key words: triple jump, female athlete, performance level, target value
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Table 1 Characteristics of subjects and groups.

N Official record Take-off Effective distance %PB %SB
(m) loss (m) (m) (%) (%)
All 100 13.13£1.05 0.09+0.06 13.21+1.06 97.7+2.4 99.1+1.3
(15.20-11.23) (0.25-0.00) (15.27-11.29) (101.3-89.7) (102.0-96.1)
15G 6 15.01£0.14 0.12+0.07 15.13£0.11 99.2+0.9 99.8+0.2
(15.20-14.89) (0.25-0.07) (15.27-15.02) (100.0-97.6) (100.0-99.5)
14G 27 14.32+0.25 0.10+0.07 14.41+0.26 97.0+£1.9 98.9+1.3
(14.89-13.91) (0.25-0.00) (14.92-14.00) (100.0-93.5) (100.0-96.2)
13G 16 13.25+0.33 0.08+0.05 13.33£0.32 98.3£2.2 99.6+1.1
(13.93-12.83) (0.18-0.01) (13.96-13.00) (101.0-92.9) (101.0-96.5)
12G 43 12.35+0.25 0.07+0.06 12.42+0.26 98.4+2.3 99.3+1.2
(12.84-11.99) (0.25-0.00) (12.86-12.03) (101.3-90.4) (101.3-96.1)
G g 11.65+0.24 0.10+0.05 11.754+0.24 94.3+2.4 97.4+1.2
(11.89-11.23) (0.20-0.06) (11.95-11.29) (97.3-89.7) (100.0-96.2)
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Fig.1 Relationship between the effective
distance and the maximal run-up speed.
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Fig.2 Relationships between the effective distance and phase distances.
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Fig.3 Relationships between the effective distance and phase ratios.
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MM THER AR LN (p<0.05). Fz,
By T =7y THEECIZ 15G £ 14G £ DREIC
HERRBeNT, TOMORMTIIEREK
FEDRD B (p<0.05), BT &ITH 0.50m FEE
DENALNT. FBOPEIL TRy T, R
Tv T B IOV Y VTN S R THE R AR
RHHENT, Ky T =7 TIHICBNTEAHE

Table 2 Comparison of the maximal run-up speed.

Maximal
run-up speed (m/s)
8.68+0.40
All
(9.90-7.82)
9.40+0.28
15G
(9.90-9.09)
9.02+0.22
14G
(9.50-8.58)
8.78+0.21
13G
(9.11-8.46)
+
126G 8.42+0.21
(8.79-7.99)
8.14+0.22
11G
(8.53-7.82)
F value 61.28%
Multiple 15G>14G > 13G >
comparison 12G>11G

*,>:p<0.05
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Table 3 Comparisons of phase distances.

Phase distance (m)

Hop Step Jump Hop-Step

All 4.90+0.41 3.72+0.38 4.60+0.45 8.61+0.73
(5.73-4.18) (4.50-2.94) (5.86-3.69) (10.11-7.14)

15G 5.524+0.20 4.13+0.11 5.4840.23 9.65+0.28
(5.73-5.21) (4.23-3.95) (5.86-5.16) (9.89-9.16)

14G 5.30+0.22 4.10+0.24 5.01+0.24 9.40+0.30
(5.62-4.75) (4.50-3.57) (5.41-4.51) (10.11-8.90)

13G 5.04+0.23 3.82+0.21 4.48+0.30 8.86+0.33
(5.51-4.65) (4.09-3.38) (5.20-3.92) (9.59-8.44)

12G 4.61+0.18 3.46+0.23 4.34+0.27 8.07+0.31
(4.92-4.24) (3.93-2.94) (4.93-3.69) (8.65-7.42)

G 4.34+0.15 3.27+0.23 4.14+0.17 7.61£0.24
(4.62-4.18) (3.61-2.97) (4.46-3.89) (7.87-7.14)

F value 79.65* 48.28* 52.27* 121.21*
Multiple 15G, 14G > 15G, 14G, 13G > 15G > 14G > 15G, 14G >
comparison 13G>12G > 11G 12G, 11G 13G, 12G, 11G 13G>12G > 11G

*,>1:p<0.05
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Table 4 Comparisons of phase ratios and the ratio of hop to step distance.

Phase ratio (%) Ratio of step to
Hop Step Jump hop distance (%)
All 37.1£1.3 28.1£1.6 34.8+1.9 75.9+£5.5
(40.1-33.8) (31.6-24.1) (39.3-30.2) (90.0-62.4)
15G 36.5+1.2 27.3+0.6 36.2+1.6 74.842.2
(38.1-34.7) (27.9-26.3) (39.0-34.3) (78.6-72.4)
14G 36.7+1.4 28.5+1.5 34.8+1.6 77.7+6.1
(39.4-33.9) (30.9-25.1) (37.0-30.8) (90.0-65.5)
13G 37.8+1.3 28.7+1.6 33.6+2.0 76.0£5.0
(40.1-35.4) (31.3-24.6) (37.8-30.2) (83.1-65.5)
12G 37.2+1.2 27.9+1.7 35.0+2.1 75.1£5.3
(39.1-33.8) (31.6-24.1) (39.3-30.7) (84.0-62.4)
1G 36.9£1.0 27.8+1.9 35.3+14 75.6+£6.6
(38.9-35.7) (30.5-25.4) (37.6-33.8) (85.2-65.9)
F value 2.04 1.48 2.80 1.01
Multi
ultiple N.S. N.S. N.S. N.S.
comparison
*,>1:p<0.05

Table 5 Target values for the female triple jumpers based on the performance level.

579

Maximal Phase distance (m)
run-up speed (m/s) Hop Step Jump Hop-Step
15.5m 9.4 5.71 4.40 5.41 10.09
15.0m 9.27 5.53 425 523 9.77
14.5m 9.11 5.35 4.10 5.06 9.4
14.0m 8.94 5.18 3.95 4.88 9.12
13.5m 8.77 5.00 3.81 470 8.80
13.0m 8.61 4.83 3.66 453 8.47
12.5m 8.44 4.65 3.51 435 8.15
12.0m 8.28 4.48 3.36 4.18 7.83
11.5m 8.11 430 321 4.00 7.50
e'f:::g:;es y=0332x+4.291  y=0351x+0.265 y=0297x-0204 y=0353x-0.061 y=0.647x+0.061
R’ 0.771 0.823 0.685 0.683 0.879
SEE 0.194 0.174 0215 0.257 0.257

# (Briiggemann and Arampazis, 1997; Mendoza and

Nixdorf, 2011

Tucker et al., 2018), E7/zlEHA—FFiE Gy

1A, 2012)
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ANWECR VA S, DED, BETHERLEX
E— RO T = VA KEHETZH, %
HOEYI R TR OHERF & BhE S E OISR
ELEDXIICETITZNCDONTIE, @&
LIZFEDH Y (Koh and Hay, 1990; Miller and Hay,

1986; SEHFIZ A, 2011), KRBT 2 Bk R AfEE
OSSP BE YR TN 3503 B By 7 S & B g
BRI IR B HEEN B B .
BARDBPREEHE L 37 +—< >V A L OBRICD
W C, Hay and Miller (1985) (& ZERBkD /ST
— XV AREEN & UTEHOBEIEEZ 3 C
W5, APIRICBWNTE, "y, ATv T, ¥
YU TBRUKRY T A7y THEENZENICH
TIEEREE & s EOMEBIRIRD A BN, HHAHTOMHE
B HST = VAR PET HHEKTH B T
ERWDTRE NIz, EBIC, AWIFETIEEY 7
— 27y THEE WS T &, ST ciTh
NTVBEICEY TEXCAT v TORAEM
SUTHHMIT %72 T/al, #@kLiz2 D0/
Mm& LU THREMICHTMT 5 & Ziliiz. 2L
T, KT —AT7 v Tk SR EEOHBIREL
1Fr=0.938 LIEFWICHE L, NI+ -V RAICKE
BT L L e T b T B Bk
vRy T—=Z7y THICENT, K"y TBXT
AT 7T OBFRFREFERIC T L ~N)VIC B D
SEHEHE T L DWIENH S T LA RENTVS
TLEEZD L, Ry THhEATy TETOME
ot LI Rz e A iciMiid 2 2 & &, 37+ —
X VADR RIS M T S FTEERMHN &
BT ENREENS. EBIC, Ky T—ZX7v 7
PHEEE Y v v OB E TR 5 2 BT
&, WERRICBWTEYINLE D S OFEFED IO
M GEIRBEOBUINGRBNIE R E) ZFIFH L Tk
B O GNCHEET BT LN TES. ZDRD,
O—F VTR EDBICBENTEARBICHNWS T
ENTEBIEELZDIFETHAS.
FABOBUELL L /8T + —< U A L OBEHRIC D
T, AW TIESENEEEE L 2B OBRILICERX
BIfRIE7E <, L =Bk 2 RIa ST 4 —
< VALV RIS AT BRI, T 4 —<
VALNIVDBEBNCES>THRY S, ATy TEK
UV TONWITNHhDOEIEA AT NS C &
BaWnWeEZS6NS. £, ZBOBELIE R Y
T LA 35—40%, AT T AR 25—30
%, ZTLTYv Y7 HE30—40% DRI L
THO, RO SHEENE S R SRR U
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TOEREN WL LTz L BEE X
&, WLz KD BB BOHENEREI NN
% &9 BEETIZRT =<V ADERRPME R
THAREMD DS, DT e ERBDHRE IR
T+ — VAL OB EEZBEKREENED
D, T+ =XV ADLGEIIIEESIRE L 5%
AREMEA D B, EBIC, Ry THEEHCNT 3 AT
w THHEED L TH B Ky T— AT T & =l
it OMICHEEEBGEN L, Ky =7y
BHEED SRR L i EOFBEBRICH o T &
EHEZ DL, Vv TOHEME TOPRIREE
BEEETHZN, Ky TBIXTCRT v Skl
% X B EREE ORI IIFHE T & O¥IS DM
TBAREEA R I NG,

2. BELANIWBNCHNT + =<V AICHET
BRINT A— 2D

B LAV B 5857835 A— X DO LUigIc
H3 % &, BiEDREAC— RICBEHTHER
FEMH BN, TR L NIVRNC HTZBRC & BIE D
MAE—=RZEmD TN T EIF/IST +—< VA
L ORDICEEGHETHD, HADEEEN D
MR —FRNE E CICBE L /ETH 2 L0 R
5.
FHOPMEREICEHT 5 &, ROy TL
NVICEEHT 2 15G EHFEREADHIG L)V
WM T 514G L DORITIE, Ky THEE, A7
w TRt X Oy T — 27w TR E B A
3L, Yy UTHBICERERENALNZ. T
DTEMND, 15CG DHELEFETRERAL
— REEELENEE, Ry TBXUATY 7D
PREERAHEZ 146G LHBEICE EDH BT LT, K
RS B T L RHNE LTW R REMED
HY, Vv TORYIRGE TUETHE LAY
— REHHFTE TV LRI NS. &5,
BTN D0, 1561 146G BX U
BEE LI U TRy = A7y THAV NS WA D
Ho, TOTEhHE, I5GIEAT Y T TIEA
E— FOMiFF2z KD EMHL TVl EAVRBEN
5. TNHORY TBIXUAT v TOEIKIC K >
T, 5GRRERY Y VTHHEEZ#EELTED,

TDOTEN 4G LEDFHFLNIVDFITHEL T
WiEEZONG. L rOMR—FiEEE O
BT BRHICOVT, FEIEH (201D AT
B L)V DBt & iS5 T & TR L
THL, LTrOHR—mEREERY TBIUTR
Ty T OEMIRHIC I B il 2 NS {5 T
LT, ZFHICBI ST L—F2/NEL LT
TEEWMEL TS, T5IC, EHIZN (2012)
SR — S OB E T 5, R
HixRy Tt 5 X7 T TORNWR A
2 VT TORYIHONIRD T A L LHEHIONR D A A
KX BV —REEZIT>THD, ZORREL
TRy TBXUAT Y TOF R TOHARELD
DIKEEE DD NE o Tz L5 LT
5. coOZENDBHE, KRy TBXURT YT Tlk
WokZMZ, Vv > TRE U ST
ZEMGIE RO b T LIUIC S T B ik o
K THD, 156HBIT 146G D& IcE>T
DEFTEE D EHREINS.

HAR RS EIC#%MS T % 13GICEHT % &,
ATy THREECIX 156 BX U 14G L OMICHE
TR, Ky, Ux T CHER AN
HoNTz. DFD, 13G DOEHHEMN 14GIT5ED
{ledblcld, MEDRASAY—REEHZT &,
Ry TEXOY vy v OB ST 5T &
MEERFEICEL VWS, —)T, 15G%
BLHETHMHAD by TLN)VDEFHHICIT
LEMEORD S, AT T TIEAY— RO#ER:
MEELFETH D, 13GOHHEICL>TE
Ty T CHEIERE 2 R L a5 s, AT T
3 E SICKE BRI O¥S 2 Higd DTl
{, AC— REHEF LD D & [AFEE OBz
LYy VB, 5 A 1 DDE
FIVERBARENN DS, L LaEhs, BiED
BEAY— RICKBR LNV THEEREND
D, RTF—RVACKELIFETZEER
3L, TOXDHREHCBIT BN R EER X
DRERUEAE— RS LED ST 240
ERHZHENVADE. TORED, HA—RHEEED
Ty TBRKOCAT v T OFRmEIC BT 5 i
FHUCOWTH, SRISEE TR END K DRE



582 SRHIE D

MMCHEIT 2 EARBICRZ THAS.

K7z, HAD U220 BHEICEYT 2 12GICH
H3%&, 13G DM TIEFy THESK TR
Ty THREHCHEERZEDN, 116G DIk Yy
TR OBRFREZAENAR SN, Ky T O
BMEDRBAE—ROBELRKELIZITE
O, HARDOFHFHZICKYET S 13G, 12G, 11GD
WTEZDE, 12G, 11G DO TRED K
FAE—ROm_LICES &y THHEEN R E gy
Thsb. ZTLTC, ATv7TBXUOVy T IcBT
BEMERENHIST = VA B XIETHE
¥, 146G 15G &R EDFHE LN )V D@0
EHIRT 2 LN WA D B. DT 2D,
12 G MWBTED HA— B &I YT % 13G 2
Higd72®Icid, 11G & 12G & D% & AR
BiiEDRESAE— Rom EE&Zuclls &y T
HOBSNEETH L. S5, SHopkEibc
BEE TRV RN D5, BIERAE— RN
LUzt sSoEtzr kEmdc i
{, AT TETOMBEZMHERITHEITI S &M
EICE B EEZBNS.

PlLEDO XS, AARDBREICK YT S 13G,
RGBLU 11GDOREITEVITEIEDREAE
—ReRy THEETH D, FHFEEO AL
13G & 11G EDIT 1.50m LA EDENNH B IC
LD ST, Vv Y THEEOIEDZER 0.34m
EAERAEZEN. DD, HRCBI 21 =
EMBROBLIRE LT, BIEDREAE— FHAKE
<, Ry T CHMERGT R LN TE, BiEe
WICBF B AT v TDLEREZKE T Dk
W DIRT 4 = U ADENT EDRBE N
5. L LAEDDE, 5% 13GICRYT 5 HA—
W EeE D 14m BOBEEZ Hig 9 7zicix, 8
EDREmAE—RFOM LT TR, dhlizk
IECAT Y TRETAE— REHF LTI YT
Bt 2 7 T —F DR ETH L. TD—
77T, HROBHEADZINZYT S 11GEX
U 12G T, BiEDRFAE— Rl kv 7
OPHEIMEESS RO ENZ T e D, HADM
F#HNTE B LIS & TEBO BRI s
S OIS PHANIN I R % L EZ BN 5.

DED, 156G 4G ED LDHFLN)UIC
B % HHHE D5 DO BRI BT ORI DB IR
MOEME 126 11 G YT EEL L DHAAN
BRI TIZS B T LY TRVWATEEN L H
5. £lz, HRD U200 A IZ 11GHBXT 126
WK LT, ZERBKCHD #lTs U20 Hifi &
DENEA > Z—NADERFH &7 - 72 2017 4
ELRRICHEML TWa ETHlENs b d,
U20 i O RBIT BT % sk 2k
TR ENTOARVEWVWR S, U205iH#H
DTDOXSHEIRISH LT, AARE EEEE
(2018) M4 & 2RE i EGERARIC AT
w TEIEOBEEHN & LIRS % 7%
E, MaAETDONTED, U20BHEAEIC
DN T &R R DRI 7 E 1 DWNT
SHBESITHF LTV BEDNH D L WVE 5.

3. BMELANIIERCTNT A=V AITHT S
BINTA—2DBEIZE

Fig2 BXU Fig3 IR Ltk S, BiEDRH
A — FIB X OFBOYREE IR TN & DR
WROVIEOMHBBREN A SN, 22T, L=
RGBT DT == 2V AT B 858/8T A—
20 HEHEZ AR S ETd % 2 L ZikA iz
(Table5). BEL#HOSHEEZM G E Lifai
&, N—FIVEOHERIENSETIVE Yy F X
VEALEER Uz D (ILEED, 2004: 8 R,
1993), 400 m ED HIZL ek 5 €7 )V X A
LZEER UTzb @ (LotiEh, 2014), Bkigsi: GE
MEBk, —ERBk, EEBks X OFEBD O BEEGRk
MEaY ha—LT A SO HEEERER LTIz D
(Fakdiz A, 1993), EMEBkI & U =Eiko HiEd
FA 5 37 A BRSO B FLE D H AR 2 VERL L 72
LEDRENH D (AEEIZH, 2018 ; HEEY - WiH,
2015). TOX S REEMNRIEEE, FEOBH
BN L=V FIC BT RS OREOE D
FBICHHTRECH D, aI—F T RITHIRKCE
BRI DTH 5. AW BT 2 HEEADTIE
FEERE BNV v THEETE R=0.683 TH
D, FRCHEDORHBAE—NR, Ky THEELC
Ty T = A7y THEECEWIRERETH - 2.
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Table2 35K T Table 3IT/R L7z K S 1T, BIEDR
A Y — R X UES OB B L~
Ko THERAEDNALNZEWBH L N)UDFEIET
B, ERIOEE LV OREO A T D5
L)V OREOEEZE el 5 2 &id7a <, Kl
PC ATz & 2B A ERIEOMHBMRICH S T &
moE, INHOEKEFAZHNSZ LT, H
FEE T BRI L TRODENZHKINT A—R 7%
VNS THET ST ENNEETHS LEZ DN
5. iz, kL& 51, HARDOHFEICY
T35 1ImEDS 13m BOHNFICBNTIE, B
ETREGBAE—FEHETZE, ATV TE
TOR PR FERITH T 5 T & OFEEMENIRE
Nz, FLTC, Ry T—2A7w TSRS
75 EIT BN TR0 BRI #E & L LT & 510
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RBXU Ry 7 — X7 v THEEO HAEEA B T
DA—F U FICB TR EEARIEIC A% L&
ZAbN3. &, HELEEMEICIEIHEEICK S
FEHERR S DMA(ET B 728, PR LIt HEEZ S E
I, Ry TEGRL Uy BN, NS AR
(Hay, 1992) & W\ o 7S 5iE OBk 2 1 7 OFF
WME LR LU THB OB L 7 Oz MGt
L, mEtL TN e EECKREZTHAD.
¥/, SBIRBTNEOIT =<V RICHT B
BE DR A ¥ — R8O BEEER D H AR
Iz T, HEEF - fEFH (2015) DRLTWVWE X%
B ORIIRE, BR OB RRE» S &
MalzEfio &, Sjlcklr3a—Fr 7k
DIRNEHIR ML T E B MREED S 5. X5
12, AWZETHLNIT RS eIV ST +—<
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g LT, S, ZOEBEIEDMERE N TV S HH)
WFRIc &> T (K, 2012 ; R, 2014 ; i
M, 2018), MEWTINZR 87 +—< > ADZ L & F
VRS K IR IRRRE O Z kI DV T B T
LTV ZEDRELRDZTHAS.
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