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Abstract

The purpose of this study was to clarify the differences in the patterns of 100
m sprint running in terms of running ability.

This study was made using two methods. One method was to have 124 male
students perform the 100m sprint using maximum effort and the other method
gathered data on 100m sprint races from other sources.

The main results of this study are summarized as follows:

1) The time taken to run the first half of the 100m was less than the time
taken to run the latter half.

9) In the experiment using 124 subjects, the maximum speed for most
subjects was reached at 30m-40m from the start.

3) Superior sprinters reached maximum speed at distances further from the
start and their maximum speeds were higher. Furthermore they maintained
maximum and sub-maximum speeds over longer distances.

4) Tt was found that the most important thing in 100m sprint running is to
improve maximum speed.

5) Superior sprinters lost speed at an obviously slower rate over the last 10
m than other sprinter.

6) Superior sprinters took far fewer steps in running the 100m. Since the
number of steps was smaller, clearly the lenght of stride was longer.

7) Among the 124 subjects in this experiment, superior sprinters took more
frequent steps. But among the top sprinter in the world this was not necessarily
the case.

8) The frequency of steps among the top sprinters in Japan was higher than
that of top of sprinters in the world, but the stride length of top sprinters in
Japan was far smaller. These results suggest that top sprinters in Japan need to
develop their stride length. ‘
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ABti, H150HE BrAFE T LD KA o03600, ThETHEDF—-50D
BOKEE (BF) 0100 mEE%E, KPEHIEW= « AR—v LHAFEAR L&, XoBE
oFEV [= v AETEIH# MODEL NTR- 107 2BV TCAET 2 Licky, HEty—v
ERopicd 2 LR, IhETHESHARTFO 100m b— 207~y DIDIBNRD L gk
THILEDD, WERNOEL I >T 100 m ORFENSY - v PEDL S IKRL I MERDTH
OPIELTHELIELLBDTH B, £LT, TOTEHS, 100m OEEFENEEDZ D
DEBHDF Tz v a v EBEIELILDTH B,

2. WHEH &k

(1) RN (EEEE | o TR 2@E L7 1993 F4 5 1996 R4 0
iz, RESEEZFHELTI0On O [25E] 2iTbY, £h% [EFE] k- THl
FElLl, i, TOBRNET, EBEHELr»oEFTREL L, 18, SHOSTHEE
(HBE) B 1UEZTH- 1,

SN - T3, G5k lllmoy M 2xdbdici2 - 13« 14 - 15~ 16HWED4E
i, SHOEHBELEERER, aff= 1260 L 017%, b#= 1347 £ 0268, cB=
1443+ 0268, dBF= 1507 £ 001 W TH » 7o, &7z, BHOARRI, afi=104, b#=46
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Z, cB=4TH, dB=218TH-1,

2) ATl - T, Boh A &FED 10m XE S L OFRBEEMAS, ImXIED
WY A LB O TIEE (m/B) ZRDF, ROohodBEL L, EHTLOHE (R~
F) BRERC L& b, BREeEEHRXKE (EHEAR 25 UEEER () AR
Wiz, f, WELLEFIEEH S, KFEEN100m KB L AESEERL, Bonlz7—
o, FHTLOVESH - HE - EvF - A+ 74 FERODHEBRIL 12,

8) BFoOF—siko0Ti, MIILSY (1992) % S2D® (1998), & 5icid,
Schbert®® (1992) ®RHIER S (1996) OFEE b &ic L, &%, FILS5Y4 Schbert®
OF— 5 2191 o0 15 3 EHRRE LBECRTFERTALS, FLEHEHLSPO 7~ 1k
1996 % ['96 TOTO X —-3—f k|, & 5% SB35 — 513 1983 40 & 1985 4FE D
MEFRFROFHT 2 =N—v7—F, ARBFIHELE] KRB S 100m O v—XE53HF
LidbDTH T,

3. HIERER-ER

1 10 m XA S 1 A ‘

Z1—11@ BHO0m XEITEOFEHEBY 1 £TH 5, 100m OPRETH 5 50m OB
By A LPOHIE - BRYEOBTRES M L EFTET 5L, aB3AIF0 6838, R¥ENLIBTEH
D, Fid-BEDS A LERERFOFH 097 L, RS, bEERREN 168, #¥H
631 THD, B¥OHEM 0 HEL, cBHIFTFA T8, BENCBTHD, BEDH
0I5, dBFIEIREMSROTRD, BESTHBTHD, BFEOHMNIITHEL LT
120

Fi1-1 ZHedds InRXEEBs 1 B

BXHE 0m | 20m | 30m | 40m  50m | 60m | T0m | 8m | %Om | goal

a(n=10) 219 343 458 570 683, 796 911 1028 1147| 12.69
b{n=46) 221 356 477 5986 716| 837 961 1088 1216, 1347
cn=47) 231 373, 503 630 759! 890| 1025 1161 13.00 1443
d(n=21) 249 393 530, 668; 807 950 1096| 1245 1397| 1557

total (n= 124) 234, 368 494 619, 745, 873 1004) 1137} 1273 1413
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#F1-2 —WEFcBI2 UmXHERS 1 2 (B)

name/distance | 10m | 20m | 30m | 40m | 50m 60m | T0m  8m | 90m goal

C. Lewis 188, 296 3.8 | 477 561| 646 730| 813| 9.00 986
Fredericks 191 293 38 477 565 652 740| 824F 912| 10.02
Asahara 192 29 389 481 571 659, 750 837 927 10.19
Inoue 1.92 2.94 3.88 480 5.70 6.61 7.54 8.45 938 10.36

(X)) C Lewis®¥— %3 Schbert (1992), ¥ oo+ —#ZEHS (1996) k-1,

Cokdie, EEENMEVERE, BPEOm OEEY 1 4 6ES, BFESIm bE,-
too Ftz, BT - HBFED S M 61, EOBLEEOS0m OB HED - fotd, KEREHPEVEE
E, Bl HBFEOI A LABRIREE-TBY, BFEE2LOEES TV,

#F1-21, —HEFO10m icB0 2 10m XEERY 1 20HHITH 5, 9.86 B AL
72C. Lewis ® 50 m O@E#E Y 4 213 5618, BFIBELLI A LR 428 THY, §i-H®¥
DA LFEIERFEDHH 136 L 78 -» Tz, Bz, 10.02 B8 L /- Fredericks (3§
Hi3 5658, BEZ ATV THY, BFOHN LBPHEL D> TV, Fi, BEHN 10198
T & EE}, FIELLTLE, ¥V ABHTHY, BEDOHY 1LBIPEE->T R, X
SIHEN 106 TE- L &I, FREHLI0H, RE¥EN LGB THY, BY¥OHM 1048
HEE T,

VIEo#EERD S, BEREDHECRARIENSEE, 0 m 0@l s 1 2653, %B¥5H0
mbENI EMbhoT, ThH - B¥EDIAM AESEEENVBVEERZ(E>TVET
b ot (K-128) #, 100m ORERNZIERFONm THELIKRKELLBZLEWLS
CEBPESPIAE o, TOM, K213 Fredericks(10.04 ¥) & AREERESHR (K34 124 4,
PG 14138) o 10m XEER S 1 22 HEBE LD TH D, M-2 051, MERHYIOmE
TI-—N LI &It ah, KERNOEIHBRED 0 m LIBEOHRES 1 a8 KE VT &H
HOhTHB, COT &id, —REFRE, HENLDE, T VCEET TZ OEB O
BbARXV] CEEEH®TEEDTH B,
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(2) EEhR
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BaEL, FoXBIBOTOEENEL, Hobiie v — b Uik 45 OM#E U Fosidigos
Sihiic, g, COBL A0 mMIETREEEERL, 0%k, BRe i dESET FERIE
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m/sec
.

REEED SHI W00m BE y — v OB (A -

..............

e e T
A R, e
fro. ———
[ ——————
iy
i
4
//'
i

| ; L ! {

- .

k39

=== b

- o

}

0 H
Om 10m 20m

B3-1

30m 40m 50m 60m 70m 80m 90m 100m

KERARCLORE (RE—F) O HE

41

3-21% F-2%b LT, BEERAE (a-dBD JSRSEEHEAXBAROBIAER LS
DTH5B, 2L LTR, 30~40m THREFEEEZHTISSKIVIEBRENLY, KiE
fEHOBOVETIE, 20~30m XM THRSEELHITHEIFETHY, KEEIBECLS I
SNT, FhBEHBEEBEL KTV, TOT &R, EERIBECEIRY, BEE
EOHBIEL BAHAMICH B EAERTODTH b,

F-7 BRTLOBREEEHEKEAKL IS

/group a(n=10) | bin=46) co=47) | dln=2D total
20 ~ 30 m 00D 8740 11239 9(42.9 28 (22.6)
0~40m 8 (80.5) 34 (73.9) 36 (76.6) 9 42.9 87 (0.2
40 ~50m 2 (200 4(8D 0C 0.0 304D 9(17.2
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3-3i, AN HRO—HBFOREHBRLLELbOTHZ, 986 TE-1C
Lewis OBRE#E I 80 m KT L Ty, HmEBE i WEEHRIXM 50 ~80m &
FECREVOSKENGRTH D, /2, BERFOH L8 1036 B TE - 1o & & OEEHHR
Tk, BEEEC Lewis L0 30m 50 50 m XTI L TH Y, C Lewis £i3 40m
FTRNETHEH, THUBOETENKEVILBREINTVS, TOTER, HEE,
C. Lewis KIEETRECBEINTVWBZ L EWMEIRT D TH 5,
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F-sEbE R,
H3-3 AW - Hx—-#HEFOSE (RE—F) fRo LK

K 3-44, BR10.08WEEL, HADLAVISES &5 28K (1019 %) L AER
PoBohicKFEE (1248) OHEMRERB L0 TH 5, PWRORSHE LED C.
Lewis X 0 6 FERPPEVLOD, EUmMATIERLTVAONEHETH S, ¥4
OFEEHER I, BEEESEBL, Lrbm oBOHIATIERLTEBY, £OBRBALIEES
EFLTOZOBKEUEHFHTH S,
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distance(m)

) WHEobDEBEHS (1996) oHEF— 5524 L ERL
K3-4 AEBREERE (K¥E 1248 LHA-RETOHEE (RE—F) o

P EOREEP—FEF O 100 m FEE RS 5 &, BERIPEVRE, ERET L o8
HEd, FRREEEIKES (K428 £0HBKBPEL L-TLA I EPbh T,
5}, BREHRELL 2R TIEERBORVEVIRE Y - THH T LPHALHIC
ENEVA D, OO &R, TTREESNTHZVDEIBINIDMILD = 1 % T O &
~HT56DTH 5,
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Inoue=10.36
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GY) #Lb, 5, Fredericks Db O REMS (1996 o#it, C. Lewis @ i Schbert (1992
OF—- RS ERER LI, a-d BV 5 7 REBERIC LB,

-4 HERNEIC & AR O

LT AT, Dick® % Bormann'® 53, 100m &%, a) RIGEIGEHEE (Reaction and
Response Speed), b) X & — rEEON#E (Starling Acceleration), ¢) v 2 7 v 7k
(Pick-up Acceleration), d) BA@E O#E (Maintaining Maximum Speed), e) &K
BB &R (Reducing the Rate of Loss of Maximum Speed) &5 5 > D AR
R4 LTWw5, $72 Schbert® i L TV A &5, 100m 2L 0FESES DI}, A
KE-TIOEVBRAKEEEBELTHY, £, ZOEEPTNITTOERE LIz T~
NVETHRBTEZ2D LV CEPHEBELREAL NS, CORRBELT, FAviBT LIRS
OB D 5, Lehmann 5943, 100 m THRITE B oicid [EOEAEEE ST &40 &
DHEFTHEHETH L, ~LEW->T, X7V Y bb—= VI TREZORRICEROELEE
%, FNAEE—OBELLASATHOr v —= Vv VEBHEMHAANTWERZ L 500
L] TEEFRBLTWS, £/, BASYE M6 TOTO R—*—FEE10m L—2] 05
b, TREAE—-FEBAXEEEPEED - 72E05|E LTS uMELEELSh,
SHOMRE LOLHOTEELRE ]| THHILEEHL TS, TOM, Fisher? if, +
V== v @, 60~ 100 m DRSS U 6 ~ S WHORIBEA VT, iR E-FE
LFTOSCBRKRTTO e ] OEEHEET TV 5,

& T AT, Andersen?’ it, AR 100 m RO BRIIERIZ 966 THD, TodEHicid
BEELP L OLHEL TS LERC, RRKAY - FORMMBOLICRELLTHEH
AEELTWAILREHENBLIAHTH S,
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—7%, C.Lewis ®EEAVRT HEHE (K3-3 - 488 &, 40m S Ticid@REE
BESY T, £0% 80 m A CREEEER, X+ 0 m OoFELR/PRICHA TS~
THEVI Y- Vg, 100mEE2LDELSEIBLOMMIE Yy — v LTHERE NS S
DTRUEPBSP, HELR, BEEEZTEAFFREVMETE, FhETEXEEFREVE
Bioblh-oTHET2ES I00m 2L DECED LD, ERICE, 28T ¥ 2%
BRPETORE () BET “NE” 2HARD, FEAZEELTLEI> ZEASHED
WEHER P H L BEDOTRBDLAINERBEINEDTEH S,

() EHEERE (R x

HOK3-3 BLUK -4 TRENLKZEOHEEMBEL S, BEEEPHENIBROE
BEOBMRIHETHiERE L5, 100 m BREC BT 2HREHEOERTOREEH100m @
BN EFES B TVB I EAHRENS, 22T, £33, BT L OFEER (B
HERDUE L CHLSDTH S,

£-3 BRILORHBEY M 4 - BELCOSUVRBRYORES 1 & - SF LSEERE

/group aln= 10 b(n= 46) c(n=47) d(n= 2D
max. time X 1121 1.187 1.268 1.372
(sec)S. D 0.016 0.029 0.026 0.056
max. velocity 8.920 A 8.430 7.880 7.250
mini. time X 1.218 1.314 1.437 1.589
(sec)S. D 0.029 0.038 0.065 0.110
mini. velocity 8.220 7.610 6.960 6.250
%of loss vel. ~ 7.800 — 9.700 - 11.700 - 14.300

XEE YA b BEHEKERL V7LD 0 ~40mKETH - o
*KFEES A & - BEHBEREIL 47V~ 7690~ 100m XBITH - 10

BRED, BEEEEN~40mXEcHEN, SS90~ 100m XETHshTH
koT, 23T, SEEEE (%) = [REEE - S{EEE ] ~BEEE X 100 TR, <
DR, aBi=78%, bB=9.7%, cB=117%, 4= 143% &, EEEHOFVEEL,
HEBRBIEVEIRE N,

wic, ®-513, AEBERE OECOREF -2 HB L OTH S, HRAPHAD—
WRFOFEBEER, KPELD SHOHIESBLE LY 2RLTVE (b & biEh-
7203 C. Lewis © 41% TH - 1) BHEBRRILOVTR, ThEFTOLL >0 OWENSS
3, flzid, BHFSDE100m 2 13HEL»S 16 WEOKTREPCEHRELTFED T 2
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b 10 m OMEEER (L) Bix, 7.24% £ 2.16% 55 106 = 243% TH-1cE LTV S, &
#-, Schomolinsky, G2 & [EEOREBIIE L% 3.5~ 09.5% ET 54, COI L3, BKE
i B B EEOE T, BVENERSEEOES, M PEBELBELVLORIL, #b
FTROSHICODIEE ] ELTVE, X510, [5 R b 5m OEERDER, LALES
b 8~11% IETBHELTVE] LI T - X7 U N ELVORESH B,

PlEoc Ehs, 100 m OB 10 m XElic B 2 BELERRE, KEENCBhTHIR
Eiha, BERENCE LI D (B 3L, KELNRBZIEMBHO,LLEE ST,

Asahara=10.19
Beery=10.14 [T5E
Mitchel=10.08
Fredericks=10.02 ;
Lewis= 9.91 ¢
Johnson= 9.83
d=15.57
c=14.43 &
b=13.47
a=12.69

group/name/time

0 2 4 6 8 10 12 14 16
speed-loss(% )

() HWiE 4 5 Fredericks ® & O FEH S (1996) O#é, Lewis & Johnson D& Dk [HEREE
s (199)] w7 —sE2 b &L 1,

-5 goEte (B9 51 DEEER (HD) R] o

L2 AT, MELERSDDMWE, ¥, L obUERKREICE I ZEEORDI, R b4
Ficik oF, v FOBDI L »>TWE T EEBS I LTV B, & 72, Schomolinsky, G2
BUALHICE y FORDIEL > TOB I EEREL TV S, THLEEy FORDIR “HHE
BERODBDW Lk 36D THEEVL LY, BRLRATY v 5 —BEMBERAS (RE—
REATD BEVELS T ETHY, 100m OEERNZED 3 LbIE, MEHPHEKR
E— FOREDAR S, A — FEANOR ECbHERY 2 LEENS 2 LEEKT 5

LDTH B,
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4) EBH - -EF-PoF ZAF3M4F

F4-113, adBYRCLOI0mBEEICBIZ 914 -FHE-EoF - X354 F S
B OSPIE & BEERAEC DV TORETH 5, /4, K4-21, RAH (FE-v v F - 2
PR BB KB ARKREOEEE (U REOERTH S,

F4-1 BETL0I0m Y v vaD¥4b ¥y F - XF34FD
Wl s B EEE (n= 120

aln=10) b(n= 46) c{n==47) d(n= 2D
time X 12.69 13.47 14.43 15.57
(sec) S.D 0.17 0.26 0.27 0.51
velocity X 7.88 7.43 6.93 6.43
(m/sec) S.D 0.11 0.14 0.13 0.20
frequency X 4.18 4.00 3.90 3.16
(m/step) 8.D 0.21 0.18 0.22 0.21
length X 1.88 1.86 1.78 1.71
(m/step) S.D 0.09 0.08 0.10 0.12
step number X 53.18 53.96 56.47 98.18
(steps) S.D 2.40 2.31 3.16 4.08
F4-2 BEHBUIRBEBOTEE O BE

group-group a-b a-c a-d b-¢ b-d c-d
velocity * %k *k * %k ok * %k *k * ¥ * * %k k * % %k
frequency * % * %k ¥ * %k % * % Xk % *
length - %k %k *k k %k X % Xk ¥k %k %k %
steps - * % % * %k * ok % * % % *

* ok kp< 0001 *%p< 001 *p< 0.05

HELSVTH, TNTOBBERKBLTHEESED Ohi, (D&, FERICBWT
N 1206 - 13DE - UHE - 15~160H0 4083, HorEERIORNS
BThdrLnHT LPTES,

ETAT, BEERENCECTI00m 2E5 -0 ES 5858, SEEAOEVEIZSH
SHIDB LT (afiidh o dBhch Tz, SEERESHIL 53.18 - 53.96 - 56.47 -
5818 ChH b, a-bEEERVWTHEESBEDONT), 4, HEBE=E sy FXRAIFFA L
WA RARDE DO, EvFbR 54 FOEERNPEVRRIEREVEERL, &<
LBy Fid, SHETATRBOWTHEEESED Ol T, 2 b5 4 Kb, a-b ERER<
fhoF~ToOBREICBVWTHEREESED Shi,
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BbD1s ¢, oMt » FHEL, A P54 FBRVWEVI T EMbh T, L LEYS,
RF LR, BFEa7y v 97— (.99 8~ 11.89 ) 266 o2 BT 5 100m v—2x %
bz, 6oOEERNBCAT THMT LR, BHHPR 54 FREEEANEVEIZ
EREL B ->TORY, Ev FORSBALTUSEEENBIFCZ Tl T
B, £, ®RD, FIIOVE, BFR7Y vy — 868~ 1058H) 1940 100m v—2%
AR LS R, MARTFHECAR L EFEH AT, BEREFHOE » FIIERIEH - 7225,
B S i ¥aE < (34T steps, p< 001D, R+ 54 FEd -7z (IToam p< 00D &%
HWELTVD, JOLI i, AFFEFHERLET S POPMILLPOREET, Vy FlllcBWLT
RussBtol, EEREABCBT10m 91 2ZDQRME-LbDEFEA DN
3, BE FAERCBUIA LUBETHREO I0mO A 223K IBDLH Y, WMFLPW
DZEhRWIHTHD, FILLY0FhBPIERHLLEVEDTH -1,

7 O CAEBER, SoRFLVOLMIILVOWET - EMAFMAT, 561 100m
OBFEECIS U BB - EE - o F - X34 FORKRI>VWTERL THL, K-6
REGERENEERN T 2B L boThy, K-TEEK NEEl, K-8 2y 7],
-9 T2 r34 F] 220 TTH 5,

d=15.57+0.5

c=14.43+0.2

b=13.47+0.26 3

a=12.6910.1

time{sec)
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d=15.57+0.51

c=14.43£0.27

b=13.4740.26

a=12.69+0.17

time(sec)
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