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REET, BPERODO BB, “TRO MG IV TLELLS
N5, EFHENEOVIERTRAIET LT —AIFREIC
BWTHEF|EEA(Coleman and Lasky 1992, Coleman
and Duper 2004, Szymanski and Fredrick 2001).
WEEDER, $TH B L OEE D MO HEEQ27.431m)
FOEW B BRI ED G IE 2 BV,
SHEOBED, FHEREZAOBRIGE COMIZIT DB
IRERIE ORI TR T35, ZnboZend, B
ERICBITFDATV ML 30m A FOFERECHEI T 528
WNEZHND. ZORBEE, 100m A7V ho—fR)7e
JRTAID Sy Z 3B NI HIINE R (0~ 10m) 3 L ON
R R E(0-30mIZAE Y4 4B (Delecluse 1997, McFarlane
1993, Murphy & 2003). McFarlane(1993)i%, A7V b
DILE R H % S5 Pure Acceleration Phase(0-12m)33
L Transition Phase(12m-30m){Z43%AL, 454 D Jajif
(R RAZR N — =0 T ROV TR LT, E,
Delecluse 5199717 A7V M 0-10m % Initial Accel-
eration Phase &L, 10m—36m % Transition Phase &L T
IS D3 FEZAT -T2, ZOIHNZ, MR <
DD IATIFENC L > TEBIZ /D 5N THILT
WD IR I O R B R A S T < DT 4 — b

RAR—NZBWTCEETHLHES U Murphy & 2003),

KR, AEOH TCORERERFEIZIBNT, AF—I1b
BT T 3 DAV MNIBEFR T % (Penfold and Jen—
kins 1996). ZHHDIZEMNE, A7V hDAF— R
FONE R O 31T 5 AEH E X BRI 350 T
BETHLEEZLND. Mero H(1992)1%, AEHHE X
B2 IR RN SRR B DB AT, ZOBEEITIE

BOSRER], #5577, AR BRI SN2 iNZ ¢, Hahod
BUIRATHRK TG EENDHEERE L. ST

FEZBNT, A7V MONE R IT D R LR
1 DOHERERL 73 DI KAE, T1F836 KO D FHfED
RICIZ EDOF B BIR 3D 540 TV A (Hunter &
2005, Mero 1988, Mero & 1992).
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HICB T EREIIB OO OEERRK FTHD
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% 2. BIER NI T DRI OHEERR T, SHELRR D OFRKAE, TR I ORI AOIER CFA = AFE R

HEERR Sy OREME SRRy O KK HEERR 53 00 71 it SERSOAM  EREHORSE
(N/N) N/N) (N-s/N) (N-s/N) (%)
A B — MR 0.89 + 0.14 1.43 + 0.16 0.86 + 0.16 1.62 + 0.39 43.0 + 4.9
A& — AR 0.78 + 0.09 1.41 * 0.21 0.45 + 0.15 0.81 + 0.23 45.7 + 4.5
A& — MEERIBA 0.85 + 0.14 1.88 = 0.18 0.18 = 0.04 0.46 = 0.08 38.0 = 3.9
5m 0.73 + 0.11 2.39 + 0.45 0.07 + 0.02 0.34 + 0.07 232 + 2.1
10m 0.67 + 0.06 2,63 + 0.43 0.04 + 0.01 0.32 = 0.05 18.3 + 2.3
& 3 NIAZ—MREICBITLEREEAZ— MO FHBERRITERO bV ol AZ—MNamEIcEiT5
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BRHRZ RLI-b D ThD. AZ—NRHEIZBIT A AR
ELAZ— NEOERBLIOERE 1| BHHICBITAKRK
FIOHERERL Sy DI RAEE DN I3 A B2 EOFHBEES

OB BRA RO LN 1 p<0.05, A& :p<
0.05, /£02 1 #%H :p<0.05). —JF, AZ—NammicBir
HARE LA — NGO LEE, e, R 1 HRRICET

FEEFRD O R p<0.001, /22 1 2 H :p<0.05).
24— NI D AR LAY — R EOA I
DRI DOHERERL 77 D e KA E DO I3 A B2 H R
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FRITFRO B2 o Tz, AZ—NRmEIC I AR L

AZ—NREOEIE, ARBI OV 1 HHIZBITAKR

BURIZFRD N2 ~Te. £, AZ—NamiZsiTs KD e ORINZIEA B2 EOFEBEBIR A TED 5

ERFEEAS— MO, FRBLOERE 1 HHIC (R p<0.001, £/ :p<0.05, £/2 1 #H:p<
BIDRKSIOERK G ORKNEEOMIITAES  0.00).
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T 7E H = A B GR ¥
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B BE LHERERR Sy DR KIEDBIR (5 - 0.39
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£ 0.14
T3 B LENTEL AR 5y DB FAE D BBR | R 0.14
ER1%E -0.11
ER 0.53 *
L HEHERR Sy DB OBAR  [A R 0.42 *
ER1E 0.53 *
ER 0.12
EEE LB RS DO ROBIE (AR 0.02
ER1%E 0.30
ER 0.67 %
EEELRREDOLROBUE | HR 0.52 *
ER1%E 0.62%*

*..p<0.05 ** p<0.01 +...p<0.001

R 4 IHHIME R 31T HER L 5m #AIIS
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DHERERK 77 D B KAFFS L OHEEE RSy 0 fEE DI
3B EOFBIRIRDFED Hii=(p<0.05). Fiz,

HIEIEE R T AR L 5m #RIZISIT DR
FIDOHERER Sy D JIFEE DT A B2 IEOFHBIRISR
DFRD L= (p<0.05). — 5, FIHIIIE Iz TS

ATRFEE Sm #1231 DRI TJDFRELRL 53 D B R AE
BRLOIFEE ORI A ELARBIBIHRITRRD v/
Sz, FIHIE R T A AL 5m HIZks)
DL IO R E DRI A B 72 IE OB BIR 2GR
HHENTZ(p<0.05).

# 4. WIS (Gm-10m)\Z 31 D EHRE S sm SO ) ORISR

FHBAEREL

76 HE LHEME RSy D B KA D BISR 0.47 *
7E B BE L SR R 53 DB K AE D BIfR -0.17

7E TR BE L HEHE AR 5y D SR O BASR 0.48 *
FEH BE LERTEL AR 5y 0 1A O BIR 0.17

BB LRI D L RO BILR 0.52 *

*...p<0.05 **...p<0.005 1t...p<0.001
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3 DI KAEE DN I B/ EOHBEBIR D 5

N7(p<0.05). BAT/RmEIZIITDEEELS 10m HiLSIZ
B DRI I OHEERS 7y DI A, TIFE, IR DR
[ELAZ 53 O FIFEER L ORI ) D RO MIZIT A 72
BERIERITRED HIVe o T,

5. BAT/RE10m-15mI 21 F DAL 10m HS DRN 1D BEIR

FH BEGR 2L
76 HE LHEME R Sy D R KA O BISR 0.22
7E B BE L SR R 3 DB K AE D BIR 0.44 *
7E R BE L HEHE AR 5y D SR O BISR 0.03
B BE LERTE R 53 D TR O BILR 0.29
FEHBE LR A D He 3R BR 0.23
*...p<0.05
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DORNIIA B2 FEBERR D FED 7o (fi i :r=0.69,
p<0.001 725 14 H :r=0.50, p<0.05). F7=, A¥—hNF
HICBITDERE LAY —NED L, FHlBLOE
& 1 BRHIZBT DRI OHEERL Y D TIFEE DRI
FENENAERIEOHBRREARO BT (fE I :
r=0.53, p<0.05 75/ :r=0.42, p<0.05 Zj& 1 #H:
r=0.53, p<0.05). FIHIIIHBEIZIT D EHE LS 5m H

BUF DRI DOHEERL Sy DI KAE, FIFEE DRI
i%m%ﬂﬁifiﬁoﬁﬁﬁéﬁﬁ%mh&bfazmt(nzjt
fil:r=0.47, p<0.05 J7F&:r=0.48, p<0.05). JATHIZEIZ
BWTC, AZ VU RDOAZ—RNEE| :?EUEénf:EE}yiﬁ
DOHEERR 3 DI KIEB L O FEEEHEE DRI
HERFHEBEBEENH Zb_kﬁlﬁifﬁnﬂz?éﬂfj’a@(l\/[ero
1988, Mero & 1992), A7’V FDAX—FFBHEHB IO
WIEINNE R T, HEME S DR AED HE M) R
IREN TN, AFFEIZ B TH S/ TAFZE SR L=
FERDEONT-ZE0D, BERDOAT Y RDOAK—NF
B L OWIHINE BBV T, R OHERERL
ST EERR A THHZEIRIRESNT-. INEREIC
B DERE LR 1D BRI OV TiREE 722
NETOHATHFEREDO I RIL, AX—T 7Ty ik
F =A% —RMero 1988), D\ MIHEFT H AN H A
ORTEZ [T TORETITONDAZ T 4 T AR —R
WCEDAT VMO ELNTZE DB L AL
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DORIEZR 90° FEIZNFTRAEZ A — D EERLL
CTEHEDOWELIT-72(X 1). ZOERENT, BrEkick
WCERRHTHEBEIZADINDEBE X DBV, AX—R D
BRIX, AR AR, /2 A dhc U CEIT A 3L
THROFTEZ AT DEMER A, B IRORTE D
LTI~ B BRAA L 7= 16 (O e S L, 11T
I~ RN ENEBAAL, 7208 145 B 234 58
NIRRTz, AF—REEDIE R, AT HICRL TS
RORETHZ AT RO E L T ET DB 20
fo. AL —NREIZBIT D EERE L RICBIT LIRS
DHEERL 7y D KAEE DRI A B2 FHBIBAR 58D
SN2 Enn, WERD ATV v AX—R T, #IT
F~OBENEATOITZDIZ, Bl e L7 D R N RE R
W 2 T DN EETHLHEB A DI, AX
—MRFOAT SR, LTINS L CRARD i Z [
TR DB ER AL, ZDEE, HIRDOHET
T ~DREENHRE | L m< 72T, a4 /73
[ % TR B D Z LN LD T A~ DNE AR D HiLD
EEZ LNz AX—NRIEZBITHERE LAY — R
DA RIZIBIT DR T DHERERK 5 @Hfjtfﬁk@%ﬁ
BEZAHBEBRITERD LT, IR OHEERSY
IFEE DA B ABBERRIRBD N ZEMD, A
H—NEFOF BIZBW IO REZET T, Tz
T ORGPV EE THHEZ IO, o, AF—
MED R BI O R 14 BIZBWTH A —NajHi

BT DAERE LRI I OHERER Sy D FEDO I H &
7R IEDOFHEE BRI GRO BT LD, AKX —NEFOA

JITINZ, AZ—NREO LR, R 1IAAEIZB W THHE
HENOMEHT LR N EE THLEB 2 DI, AU
FE AT T2 AT VU hORETIE, ZEHEREAE LA
2 —hOMBEIZHW O o7, ZOLH7 N B
ST e, SEORER TR DRER /2D ATHEMED
Ezbh.

AH— NI IBT HARE EAS—MED /IR, 2’5
RBIOER 1 HRICBIIDER IO RO
ENENA B EOFHEREIR M &b%zmi(zﬂaﬁ
r=0.67, p<0.001 A5 /& :r=0.52, p<0.05 /& 1 #H:
r=0.62, p<0.01). F7=, FIHILER BT HAERELE
5m HEIZ BT AR D HROBIIZFENENAE
72 IEOFHBRIMR N FRO B4 72 (5m : r=0.52, p<0.05). K
KOO HX, KRR INZIB T HHEMER Sy DFIE 2R
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F(Morin & 2011). IR /IO REIME/HEIZIITH
EHEORIITA B EREBIRD B 2 e HiES 1L
THYMorin H 2011), IR IO ~DIFEHHIT,
A7V SO HEIZ BV CEERER THHESN
A(Kawamori © 2013, Morin & 2011). AAFZEDHE >
B, IR OFFESNDFH AL, FEROAT VMDA
A — N Ryds L O R i s 3o 8 B |
ZRIETIENREZ BN, £, Kawamori H(2013)1C
F2L, REATEICEE, S ROFTRZEI T IS
TOIRRETITONIZAT VL hDAK —1 M 2 BB
THIESNTZRK D HFRIT, 28.01.0% ThHh-o7z.
AW THIESNTZAZ—NEDE R, AR B L O
2 1 BAEIZBTARK IO, FATEcksiT5
AERIC B MEZ R U7 (E 521 43.0 £4.9%, 4502 :
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T AT A — N T Tz, BFERD ATV D
AL —NTE T DAT VN FT2), AF— NG E L
DOALEDFELSIRTZAV TS TZD LD _EHD D70,
HDHNFIAZ —NEOFEHIRF R N RV ENE 2 BT,
INEDZEND, BEROAT Y hDAZ— NI
TUTEF DAT VL hDOAZ— MR A~ TR ) O
B Z SRS DL EMENMEL o T2 2 B,
BELU TR DB EL e T L HEEREN T
BATIRIEOEEEL 10m HUSIZBIT DRI IO
ELRR Ay DI KAEE O NI A B2 B BR S TR 5
A7=(r=0.44, p<0.05). Weyand ©5(2006)i:, ftre AT
LRI DERTERL Sy 0O FIFED NI IAHBABAFR 3T
DITZZEND, SRE T~ OB KT fe s
A ) XD D FEFIR AN = AN ThHDHER,
FRIELE Sy D I KRBT AR E D S o TR TS
LG L. F72, Munro HU8DITEEED L5
Bm/s 15 bm/SNIAED R T I DERE 3 D FRAED
HAR(1.40 = 0.11BW 7>5 1.70 = 0.08BW)Z 51U 7=.
Nigg H(1987)% [FIERI A LD _EFH-(3m/s 705 6m/s)HiT
PESIRI ) DERE ST D F RAEDHE R (1331 £ 225N
M5 2170 = 489N)ZH A LTz, ZIVHD A TIFZE D,
LD IS, KRR IO E K %
R DMBENHDHEE Z BT, AWFFEDRE T,
BEROERIZIHB WL, @ ORT VR, B
17 )R (10m=15m K EIZ IV VTR T DERTERK 77 D

81

RESIDEREDOHRK T-L72 DRI REME RS T,
— 5T, BATIRmEICBIT D EEREE 10m HUSIZBIT5
KRB DHEBERL 5y D B KA, TIFEFR L OUR I Dt
ORI B MBEBERIIGERO D) o7, BrEk
OHEERFRHZIE, BFZEVRKT LT TIERL, 271
T AT EERHOTIEES, EEEZHEIL A ki
1FED, HAHVIRELSEIVIAL, SHITHEDE~ERK
BIZDEERDHY, ZNHIXFERO ATV RO
JRRIZB T EMEOFE CHHEZ X L. ZD
FHBUZ LD, B ERiE O MIEREE OB T, BBk
BTN Ry i O R D B T _ERE B EE
IPHZEDROOLNDEB Z BT, ZO X7 BRI
B ORI B W THBEIATOITRY, A4
FEDPIRE O EBWED B IEE /2> TN Z EnsHEES
Nniz. =, b7~ v ok B o mEREEE T
45m~55mD N iR AR I BET D DKL, FE
BERF L 20m~30m ChRmAEREIZBIETD
(Schmolinsky 2000)Z&715, B Bt o mEiEEER T
DG ey & bel L C, SRR O NE Ry 2 &
NEz DTz, BERTIE, WBOEE, FIEBLOESR
PN ERFE D (27,43 1m) L0 F W R BRI ED
BE S ADAVR. SHOBSS, TERZSAO B
FCTORNZEBT HEMRA7EB RO TR T
T HIEND, BEROAT VR TIE, IR ORI
IZBW TRV VEREA T T HZENERINDLIEN
EZBNT-. ZRHDZEND, BATREICRITSER
FE LRI I OHERER /7y E ORI IIARBIBIRDSFED B
T, IR FIDOFRE RS ORI A B2 HBABAR AR
BNT-ZEICHONWT, BEROD ATV M CESREND K
DS AT T ATREMED MRS S U7z

AL EAR A D BFERER FA XL LT, S TS
INHAT YD R % A% — e, FIEnE R
FORATREIZ L, &4 OREICBITHERES
IR DBRE LT 52 BRE L. Z D8k
B, AY— RN FUT D AR EE LR ) O HERER Y
BLOWKRK O L ORI B2 EOFBEBIRN
OB, Fe, HIHINE R EIC 3T AR E SR
R ITDOHERERL 73 B L IR ) D IR EDMIZITFAE
7R IEOFEBEBR RO I BATREIZHB W T,
AR L IR DHERER S5 36 L ONR I 1D LR D[]
(ITA B BERIRITRRO DI - T28, AL
IR I DERE R 5 DN IA B2 EOFEBIBIR AT



—RERESE, 12, 74-83, 2015 4

OO, AZ—NRm B L OWIEIILE R mIc BT 5
%Eﬁf“é:ﬁi‘foci‘ﬁfa'éfa'é%mmbb%ﬁ“wif“}iijtﬁf
I, AT IS E RO FTE A AT 7o KB TOAL —h
IZES THESNIZS DIZHE R EVMEZ R LTz, 202
EDD, BEDAT VMDA —NIIER, BERD AT
Vo hDAL—NRHZIE, RN T HHEER 7 DFI
BREERTDHIEDRRALNER T, F, IR I DOHE
HERK 7y EER By DS AR I H k2 R E I, N
JRTH & SHITHI L L 7o A — N RT3 J O hnE
R AT R :k‘b\fﬁﬁéﬂﬁ%ﬁﬁ%i%h, =
WEREA ST 5701, RimEls Uz —=r
7 %ﬁﬁﬁgﬁﬁ\mﬂﬁéﬂf:.

0 Z%E30R
Axe MJ(1998) Overview of the principles of condition-
ingand training, Injuriesin Baseball, Lippincott-Raven
Publishers, Philadelphia, 527-531

- Coleman E, Amonette W (2012) Pure acceleration isthe
primary determinant of speed to firg-base in Mgor-
League-Basehal game stuation, Journd of Strength
and Conditioning Research, 26(6), 1455-1460

- Coleman E, Lasky L (1992) Assessing running speed
and body composition in professiona baseball players,
Journa of Applied Sport Science Research, 6(4), 207-
213

- Coleman E, Dupler TL (2004) Changesin running speed
in game situations during a season of major league base-
bal, Journa of Exercise Physiology, 7(3), 89-93

- Coleman E, Dupler TL (2005) Differences running
speed among major league baseball playersin game sit-
uations, Journal of Exercise  Physiology, 8(2), 10-15

- Deecluse C (1997) Influence of strength training on
sprint running performance, Sports Medicine, 24(3),
147-156

- Hoffman JR, Vazquez J, Pichardo N, Tenenbaum G
(2009) Anthropometric and performance comparison in
professona basebal players, Journa of Strength and
Conditioning Research, 23(8), 2173-2178

- Hunter JB, Marshal RN, Mcnair PJ(2004) Interaction of
step length and step rate during sprint running, Medicine
and Sciencein Sports  and Exercise, 36(2), 261-271

- Hunter JP°, Marshall RN, Mcnair PJ(2005) Relationships

82

between ground reaction force impulse and kinematics
of sprint-running acceleration, Journd of Applied Bio-
mechanics, 21, 31-43

- AHEWR, HBiEER (1972) Hig#ET /LT A—Z—

12 A Maximum Anaerobic PowerDIFEZEDHIZE, (KF
FHEgE, 17(3), 151-157

- AEEEY, SFURSE, TR A, SAEE (1984)

ATV b " —= 0 T NRAERE )13 T OVBEEME: - 5
11+ 3T — 2 H- 2508, IKEFF5E, 29(3), 227
235

- EREW, RAERS, JERESGE, i, %ZIK

B (1981) BENE 5 /)« T — b7 58
ERES), INEFFIE, 26(2), 111-117

- EWREW, JEEAE, KENE (1972) 50miE A

BT —DHITE, REFIGE, 17(2), 61-67

< R, PR, B LIS, BTAE R (1992)

BB O EREN B I OB KRR FE ST —0
FEEE, KB FHISE, 37, 291-304

- Kawamori N, Newton R, Nosaka K (2014) Effect of

weight ded towing on ground reaction force during the
acceleration phase of sprint running, Journa of Sports
Sciences, 32(12), 1139-1145

- Kawamori N, Nosaka K, Newton R (2013) Relation-

ships between ground reaction impulse and sprint accel-
eration performance in team Sport Athletes, Journa of
Strength and Conditioning Research, 27(3), 568-573

- Krisensen GO, Tillaar R, Ettema G (2006) Velocity

specificity in early-phase sprint training, Journa of
Strength and Conditioning Research, 20(4), 833-837

- McFarlane B (1993) A basic and advanced technical

model for speed, Strength and Conditioning Journal,
15(5), 57-61

- Mero A (1988) Force-time characterigtics and running

velocity of male sprinters during the acceleration phase
of sprinting, Research Quarterly for Exercise and Sport,
59(2), 94-98

- Mero A, Komi PV, Gregor RJ (1992) Biomechanics of

sprint running , A Review, Sports Medicine, 13(6),
376-392

- Morin JB, Edouard P, Samozino P (2011) Technica

ability of force application as a determinant factor of



AR—=U BT, 12, 74-83, 2015 47

sprint performance, Medicine and Science in Sports
and Exercise, 43(9), 1680-1688

- Munro CF, Miller DI, Fuglevand AJ (1987) Ground re-
action forces in running, Journal of Biomechanics 20,
147-155

- Murphy AJ, Lockie RG, Coutts AJ(2003) Determinants
of early acceeration in field sport athletes, Journal of
Sports Science and Medicine, 6(4), 144-150

- NakataH, Nagami T, Higuchi T, Sakamoto K, Kanosue
K (2013) Relationship between performance variables
and baseball ability inyouth basebd| players, Journa of
Strength and Conditioning Research, 27(10), 2887-
2897

- HRIETE (2007) BPERODT —XOREEHHI T, BAR
Heat st 36(2), 91-115

- Nigg BM, Bahlsen HA, Luethi SM, Stokes S(1987) The
influence of running velocity and midsole hardness on
external impact forces in hed-toe running, Journa of
Biomechanics, 20, 951-959

- Penfold L, Jenkins DG (1996) Training for speed, Train-
ing for speed and endurance, Allen & Unwin, Sydney,
24-41

- Pfeffer RD, Francis RS (1986) Effects of strength on
muscle development in prepubescent, pubescent, and
postpubescent males, Physician and Sportsmedicine,
14(9), 134-143

- Randdl AD, Cronin JB, Keogh JWL, Gill ND (2010)
Transference of strength and power adaptation to sports
performance—Horizonta and vertical force production,
Strength and Conditioning Journal, 32(4), 100-106

-+ Schmolinsky G (2000) Track and Feld , The East
German Textbook of Athletics, Sport Books, Tronto

- Sheppard IM (2003) Strength and conditioning exercise

83

selection in speed development, Strength and Condi-
tioning Journa, 25(4), 26-30

- Szymanski DJ, Fredrick GA (2001) Basehdl (Part 1) A

periodized speed program, Strength and Conditioning
Journd, 23(2), 44-52

- SEEFRE (1966) FLERBEAEIC T ATV ZITONT,

KB DR, 16, 575-581

- Twist PW, Benicky D (1996) Conditioning lateral move-

ment for multi-sport athletes, Practicd strength and
quickness drills, Strength and Conditioning Journd ,
18(5), 10-19

- Volkov NI, Lapin VI (1979) Andysis of the velocity

curvein sprint running, Medicine and Sciencein Sports,
11(4), 332-337

- Weyand PG, Lin JE, Bundle MW (2006) Sprint perfor-

mance-duration relationshipsare set by thefractional du-
ration of externa force application, American Journa of
Physiology . Regulatory Integrative and Comparative
Physiology, 290(3), 758-765

- Weyand PG, Sternlight DB, Bellizzi MJ (2000) Faster

top running speeds are achieved with greater ground
forces not more rapid leg movements, Journa of Ap-
plied Physiology, 89(5), 1991-1999

- Wright, S, Weyand PG (2001) Theapplication of ground

force explains the energetic cost of running backward
and forward, Journd of Experimenta Biology, 204(10),
1805-1815

- Young W, Benton D, Duthie G, Pryor J (2001) Re-

sigtance training for short sprints and maximum-speed
sprints, Strength and Conditioning Journd, 23(2), 7-13

- Young WB, McDowell MH, Scarlett BJ (2001) Speci-

ficity of sprint and agility training methods, Journa of
Strength and Conditioning Research, 15(3), 315-319



