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Yasuo Shinohara! and Masato Maeda?: Relationship between the forces applied to the starting blocks
and block clearance in a sprint start. Japan J. Phys. Educ. Hlth. Sport Sci. 58: 585-597, December, 2013

Abstract : The forces applied to the starting blocks are an important aspect of a sprint start. For achiev-
ing the most effective start, however, the relationship between these forces and block clearance has not
been clarified. In this study, an experiment was conducted with collegiate sprinters in order to elucidate
this relationship. The 19 male participants performed a start dash from the blocks as in a typical sprint
race, and the forces applied to the front and rear starting blocks, as well as to the ground during the first
step, were measured with force plates. The following results were obtained. Based on the impulses ap-
plied to the starting blocks, the horizontal impulse component had a greater effect than the vertical im-
pulse component at block clearance. Furthermore, at block clearance, the horizontal component of the
impulse applied to the front block accounted for a large proportion of the total horizontal impulse applied
to the starting blocks. However, there was a significant correlation between the horizontal component of
the impulse applied to the rear block and the total horizontal impulse applied to the starting blocks. The
horizontal component of the impulse was affected by the duration of force application to the blocks.
Moreover, the horizontal component of the impulse applied to the starting blocks was unrelated to block
placement. This indicates that the component was affected by the position of the sprinter relative to the
front and rear blocks. Lastly, the horizontal impulse component at block clearance affected the sprint
start until grounding of the first step, after which this relationship differed according to the starting
strategy and grounding skill of individual participants.

Key words : crouch start, starting blocks, impulse, block clearance
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WEICEkDE, VSUFVITEBENPLDAL—T
HEFEICELRE B E DL, BHINGERT 5D
T3 <, 78y 7 \ONOM2FPERICKES
EWD. L~ T, FERECKST A7 5T F
VI AL = Retd A LT, A —F 4T T
Dy 7 NONREIEELBERTHH L2 5H.
AR =T 4 VT Ty I NDOIFRFEIZDONWT
iE, <A 6HEAITTHN T D (Henry,
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9B ETAA—F 4 /770y 7ITAZBN
7o ORI L ZHIE T 5 L WO FERHC N
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7y, 1976 5 /bKIE A, 1975 ; Payne and Blader
1971 ; e AR - /Ibk, 1980 ; #hiliE 2, 1969).
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I DTFICT +—AT V= HREL T, AX—
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AR — FEEO DRI OWTHE A IT- 7. 70D
R, 7Ry VOBRBEREICL > TT Ry ZiITh
Z BNICTOWEH R R > T/ T Ll RTn
L. &z, B (2008) IR B E 2 A
DAR— RO TNER ww L, TR & RET
HANDHOMZ TN 2HTENTNRIE > T
ol LEHELTWADE. THHLDOMENL, A
H—F 4 VT T By 7O NRIFITALECEFIC
FoTaELEWVWZA. LL, AX—TFT 4 VT
Ty 7 EENOTIFRMS, fikrhZho7n
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NTW5h. 512, Mero et al. (1983) 1%, A
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v I NOHREERT Oy 7 7 )T 5 AEDTIF
HEEDLDICHEBRTLDOPITOVTIE, 1FEA
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D71y 7HNCENENRD, Ty 7D
ZONRE E L (BUF, THR7 ey 7R -
t ] BEOTHT 7Oy 7R« tp] EBET, X2
ZR). Fio, BigEbLLrOTay ZIThAmMm
2 BLNIRO TR R GRIRDFT T 1 v 7 & B 3
LETOTO Y 77 )T 5V AERICEL /-’
LIF, 70927075V AZA L ts] &0
) dkddi. Ak, ShbosHEHB I Coh
et al. (1998) < Fortier et al. (2005) O#Hts a5
BB L. 3515, B1HAICOWTIE
FBIBHEEML T Ol 5 % TORRE %
Kedsz (LIF, T 148 OB @t S0
+).

@ WEZERER (s)

Ty 77 U7 5 /A (Bi7Hy 7 wii) L
ThE, F1HAEERS S E TICEL KH
2R by & LTk,

@ FE1NHZHH TS ETOR (9)

Bk EL o070y ZIZHHIz btkd T
o, HIBA LTS E TORMAERD
(LT, T8 1 5B & TORR] « te] EBET).

® P71 (N/kg)

T8y 77075/ ARz BN IE (O
BfR) LNz oK (Q%&R) AW,
T8y 70T 5V AR Z BNz IOFHE
WS (LU, (%7 8y 73587, T§i7 e
v TN BEO (AF—F /7 T8y 7F
W bwEd) L LTHEEL .

® #itto7ay ZEE (cm)

AZ—=FFA VP BREO T 0y 7 (EE T
PEBE (DUF, TRUEERE] 35 kO [RIERE ] Sugd)
LHEitckO 70y 7O (UF, 78y 7REE
B LEET) BTN TNEREIL /-

2) HraHLR

FERBEOSHICL VBN T— 2, 10
AP T B L 7o D& R OREME L
7o KO WEBERBOBRICOWT, ThehtT
VY ORRMBARE AV THRET L, FEKEER

5 %Ki & L7z, Fiz, HEdREONRFEMEE H
7P IME D BT L, IO B A tHE & H W
T, BEKES X THREZIT- 7.

. #& R

XL, /Ry 77 UTSVARICIMAZ LR
T TIREDIKT-B oy & SRR DV & BREE R 2%
BRT. AX—F 4 VT Ty 7 NDIEDKF
o Uy ESRERS (Ir) & OBICIIEER
EPRBDON, KPS Up) OFPEREICK
SUVMEARL TWe (p<0.01). F7-, 70y
IR IUHITTE v ZANOFTREIZEBWTL, KPP
5 Igp & Imy) OFDBEERSG (g, & Ip) 1T
NT, ZNENABICKEWVEEZRL Tz (p
<0.01).

212, TRy 77 IT 5V ARICHIKRDOT
0y 712z BNz RO KB O & HE
R, AL LOR/MEZRT. 5l &K
filits L UR/IMEIL, SR ELI-ZTNTNOBERE
CEOMETHL. Ty IO Tg) &
Bi7 0y 7 ~ONKE (Im) &EORICEHELE

®1 7oy r 775V ARICINZ NI IFEDOK

SR s K UMRIE B O M
J (Ns/kg)
AR SRIE L
AR—=F 4 V7 THy 7 3.04£0.14**  2.68+0.11
A= 0.92+£0.24**  0.69+0.20
W7y s 2.13+£0.21"*%  1.99+0.21

K> $AH, **p<0.01

K2 0y U7 IVARICHIBO T Ty 71T
2 BN IIED IR O Ll

T (Ns/kg)

#%ony 7 EIA= N
([Rh [Fh

SEE (n=19) 0.92+0.24 2.13+0.21%*
A (n=19) 1.34 2.63
oMl (n=19) 0.38 1.78

Hm7oy 7 <yi7ay s, *p<0.01
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PDRDHLN (p<0.01), Fi7Toy 7D
Ip) OFPEBICKEWHEEZRL T, %
7o, RAME & R/ME E BICHT T By 7 DT KT
Oy 7 XD&mzbn/lcEIREL-/2. 6
o, B0y 7 ANONEORKAMEL, W72y 7
NDONEORMEE LS C Sid 7o 7.

K3z, 7ay 77075 VARICHZ LA
7oK DEOBGRE RT. 70y 7D
NEDOKFPE Sy Ugy) EAX—T 4/ 7Ty
I NONEOAKNB G Iy) EORICIE, AFE
RIEOHBIBIR (r=0.473, p<0.05) HFDH

35 ORear Block @ Front Block
O ]
5 3 O~ % % [ .&._@
3 WO ® @~
- +
5 r=0473
(p<0.05)
2
0 05 1 15 15 4 F L 3
Iy (Ns/kg) I (Ns/kg)
K3 7oy r7075vARNEbN&KTE
5 I OBk

Nl Lal, #7881y 7 ANOTEDKFE
Upp) EAR—F 4 7Ty 7 ~NOTEDKF
B (Ipy) & ORNCE, BEMHBEIEERITED
Y VAW

TRy 7 70T 5V AFICIAZ BN TEOK
PG E TRy 7 70T SV ARICIRMZ bR
7oK & OMBIRE A E I ICRT. BT ay s
NOJEDIKFE S (Ty) LTy 7R (t)
L ORICII AR EOHBEBERAFEDO N/ (r
=0.569, p<0.05). F£/z, AZ—F /771
v I NONEOKNF G Uy) EHT 0y 7
Bl (t) BEU 7By 727075V AXA L (t)
EORNC S HEZIEOHBBMGR RO bhie (i
Ty 7R r=0467, p<0.05; 7Oy 77
U7 S5V AZA L r=0497, p<0.05). &5
12, BEAHBEBERCE AL o7cbDD, AX—
T4 VT Ty INONEOKNE Sy (Uy) &
M7 oy 78 () & OBICIHER & A
(J1BE : r=0.448, p=0.055) BNABN/. ZD
fOHAROBRERICOWTIE, WEFh b HERHM
BIREfRIZFED BT - 7.

T8y 77T 5V AFE BRI TIEOK

xR3I Ty 7T IVARICMABNICIEDOKERS LT 0y 7 7 )T 5 AT BN 2 6N TR & D

HEEE FREL
N ~ T %7 a7 KfHE VAR A i) Ty 7 I7VT S5V ARA A
Iz BNz IO KR (tl) (tz ts)
17~%44?7DV7 0.467* 0.448" 0.497*
ﬁé7§i;” 7 0.569* 0.111ns 0.057n
M0y —0.326n 0.1760+ 0.2690

*p<0.05, 'p=0.055, n.s.: no significant

R4 T 70T I VARICMAONIZNBEOKFRSG T 0y 77 VT 5 AR E OB EL

nz 6N IR D KRS ®B7na .y 7¢I Bi7 0y 7¥E7) AR =T 4 VT Ty 7RET]
x&~%4éfjmv7 0.267ns —0.2370s 0.005=
A= 0.819%* —0.708%* 0.199ns.
(Irn)
Hi 72y 7 —0.742%* 0.637** —0.220n--
(Irn)

**p <0.01, n.s.: no significant
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7T E oI, Wb E R HBEBERIT
RO LN - Tz,

Ty 7 70T 5/ ARICINZ SN2 IEOK
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