R TR R BRI E 1Y

By o ey BESE B R B ik
\ERE 2% 2 = ST
PEIAR — RESHEE
w2

A7 2 S 4 B 5 s » BRE R Bk (drrop jump
DJ) FI¥ERS DJ B EE » L TR ARZERIERE FUIAEREEER
(stretch — shortening —cycle SSC) AYBi{EsREEKS - A REERLL
AMTI SR 7 B A e R S I B 2 Bt 4 =Rl R Rl RO R
fERLS] - BRRAENAARE B L - 2RE 1 % FOERR 23.18+2.64
% Bak 173.014.03 A5 » BE R 64.31+5.97 N - fist AR
DI RS test (o =.05) REGELBEER - SHEREREE
B RTETLBELL T RS -

. R EERIEREY SSC Bkikth » s DJ f 25ms-50ms Fil PK2
BT A 7 B S TSR B AR s - PR kv 7 L I AR
FHA B EAREERI AR - RS R L A B SRS - LUR
EEBGE - o BRBLERE TEOCREELRIR - SETTRA
DGR LSRG LU E AR L R - MERYER DJ BiE
R SRR LRI LR ATRE TR B S R R T A
| KR R B A AT - FalL LSRR8 > SSC Bh{ERY
B R R A B (E A R SRR A0 1R > HIEREEES DJ
. B MR EERR T B 2SR - RIERERAER DJ -

Mg « FEREEER - & - afR - M - BESK -
SO
= i

RORBFUEESN —HEETERE BN -8R -PUE -IB -=FE FE
~ERR. SEEHMBERE S - FRIELMER (Stretch—Shortenig—Cycle) -
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57 SSC (Komi 1984) » BRERNHIMPIHEEN—Er% - B—BAR
%5 LELRIIAER AR, » B NSRS EBRANTEST » B
N EEBABEN -

N WHEZ IV ZESRB B MO RS ER VBB RIR - 75814 (Cavagna~ Saiben
Margarai 1965 » Cavagna ~ Dusman and Margarai 1968) f1 A& & (Cavagn
1968 » Thys ~ Faraggiana and Margaria 1972 » Bosco & Komi 1979) & |t—
RULA P EM A BT R FH B AL TS AP R E A AAE 2

(stretch velocity) FI{BRRFRE (coupling time) FTAE » BIZEREE M ERABH
AR BIRBIEE - RIREE A BEMAE - ®inmOHE -

Rack & Westbury 7£ 1974 442 B 40 S BB M ShE (short range elastic stiffnes
BUS - BN AZERE - JIARERIBIL—6E - BINSRES AN SE S 2 R
MNEERL - EEOBYMETR - BE T - Cavagna HA (1968) HIHZE
HEARNAARERE FERRERBENIAYE @ SRBEEREINAS
™ WA TER] A BAMTh « 1 Thys « Faraggiana & Margaria (1975) &
& Bonde—Petersen (1974) ¥4 SSC BkERENEAIMIZED » BIR/\EE A ABE)
REANEUE (mechanical efficiency ) - Bosco ~ Komi & Ito (1981) RlIzR%8

SRIBEEARGBEER  MEBIEAEBSEEB N BN AR IR - FTLURE 25
(stretch amplitude ) f9A/\¥ SSC Ehfe @&k EE NI E -

RAE B EE TR - MERER DAL PK1 (£—I2(E) - 50ms 7 PK
“IgE) REREARKKRIBIENET (Nigg 1985) - Wk ARIEEE M EE (Lan
BT - SRR S A (1994) 3R PK1 7l 50ms FiEA KB NE (passiveft
BE T RER NG INTIIEM - FH/ME - ZRE (1995) BIFEH PK1 ~ 50ms 7] PK2 7
TR AR ANTIE AN - RERFZEAERR T BERE AR » RIS OAIHIFTEL N
Rack & Westbury (1974) 3Rt OIEIFTEA D BRERREAR - RS
BEOVHIEAMNBRA » B2 » OB » FItEO¥E D B e SR -
ANRIZERIBEM SSC Bi{F » REEEAREREENBERR  BEAERATEME
RSN » B—05TH » BifFRE—ERES MM —EEEERE - Fleck & Kraemer (1
BRBENEERBAR (HE) MRESE  IURBERIER HREFRENER
EEREENNE » REITEFHEHFN - BEOURHIET T » BAREREEAD
BREMXK (loading rate) » BREXRMAEAES T EFEEENES - FATHELN



FRZEREERRRE N E
AEREEHRR LR

e SSC /A RBB MBI FAFEIEBARE  H LRSS PK1-50 ms

% BRE— R EEERER DR EA2RERE - RERL 25ms A
(ER—IR(E - HNEMBERS - BORKBNEFTRAR—EEBNEY -
BifF » BER ORISR ENEREMORMANE (MORRERNHE) -
REALHE - AEREOBIZBYENRBIOEN 25ms - 50ms ~ PK2
EMNNENARE DT HRAFZERIEE SSC MBNE/ L RIBNE
PR o

K& Westbury (1974) ¥/ 8 —NIARTEAIMZE S - BEREVN\ERIBENNAK
BAASE - BAMHASEERIREBIEAENERRSMES (Cavagna
81+ Houk & Rymer 1981) » i@/ LD E » FILUZEREE A EAB AN
B ZEL UK DEREFMREAROHBRETRHRIHESRENES
VIRERFNEEAREIEE - HESHERIMRE - hENKNIZEHEN
ENERS —EAERER  FTLUAERERBRBIEAREIER /O S
RZEBE + U7 AR ZERIBE SSC MEMEHRIRZ R

B B S La s

-1 RAERIEEFNEHEFL 1M1 2 FHERA 231812645 ' 58
D£4.03 /A% » BEE 5 64.31+5.97 A fT o

Pes o s SRS 002REY

NERSRALRE - TEBE AMTI N —4 - Penny BFBIRSE
REEMME A /D L — BRI - 16 SRERIRFEULES - DASY Lab
(8 - 586 — Notebook ZEfi§—Z70 20 - 40 A1 60cm Bk&

PR T 8% - A DR S CHBREAE  ERQRBEA R EREEA
g EEEC RSN - HFEA Dasy Lab system #i#8 - IKEFTRMER -

e EAIRE
BRROEI(E 25 DJ20 ~ DJ40 7] DJGO HORRIERS » 24 20 ~ 40 1 60 A5 R
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BB EERHAE
K 89,11 % 1 #§,279~201 §

HTRE URENEEE LB REARETER - HP2BRESRIHEE
R RMER » TRMES LR EEER - REBPUER R RBMEE 90 F
FEAETT2MRSTEE - AREMEST DJ20 - DJ40 7 DI60 » S{ESIER
FRRE 3 E 5 2 » YURHEBBINARRERTHME -

[@— - AERFTRA/ME Drop jump Blizk: (L)REBE - (FEBBNE 1k
ZARERBHEHBENA)N  AUBAEREENE - ALUBNEREE

08 RIFEERAHAARE
(1) - BfEtEER
1~ ZSRIBE : BERKE - BEOSRNSARLE -

2~ AWE: BEUREANLENEE  ARRAFRNRERS BE LIRS
R BB ARRAESHERERNRAT  BEURERAS H

3 WMZEBE : 9/ 2XEEMASRE /2 X B /2 o
4~ BB - EMETERMAHOHBA - WRERERDNES °
) ~ RRBRE
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FTREREERRBENDF
HRERBEHRRE LR

SR BRI S S A B B T NS AR AR LR
ENHE - EMHETAONE  FRBRSEELBANNE » AHR
SEMSIER - ETRA T MR -

RBEER AR D4R AT S 0B R R B S AP B A BRER - SRR
10HZ (B 5% » LIFTR VB (RS A B B AR D EERS - AR
SRIBE - ST - 25ms - 50ms - PK2 R ORI BAEHE - HEA

5S REHNAEBELETHRATON - HEHEMBARZERIEE DJ PENE
FOE  BUEEEY test HITRBBLBH I ER - BEK%ER.05

2~ BRI

21 DJ20 - DJ40 - DJBO A EBHEE » THELIZBREBNHREIIRK -
RERRRIE—REREEE  DRETAETRE  CREENERAN R
BHILLRS -

&x— RBANRE DJ MERIEENS) S HRGRH

MR DJ20 DJ40 DJ60

EERG B o E)

67.3+3.0 70.5+4.7 73.4+4.9
: 90.2+4.9 90.2+55 92.3+36
(STREME B ms)

379+42 382+40 396+47

579+39 596+39 605+26

MR 2 RIS R S o0

ERNEREERIERAROELH  SREUSWEE (RAHEN) BT DI
REBKHE— A (% » REEAT &M mE AR 2R R RS » B
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RBSURE DJ - FIUSMZHAERHAFNSBERSENRREREE » B4
BEAETT BN RETIRRDERIEER 704 & 2224 4
BT BRBMEREER 90.9 i B8R 47 £ - KB ARSEIZRA
PERBENER TS - ERMBREE S SR AT B AR =
HE DJ RS A 388+43ms » SR DJ #9537 12A5R 5 593 +35ms »
HYSTIEERFRE A0SR — PR

EE8DJ20

2500 - i 2560 -

d

Jig
N

baziivg ;2
(BE)

150

125

18 - 108 A

75 4 % )
N v i 3 i L I
BEG0 a0 9200 €500 6859 Twed 7200

FEE] (ms)™ ¥R (ms) ©

B BRI K a A b WA 25ms FELH
c B84 50ms A DR » d BRIRBLKENE -

R~ RENRE DJ 19 25ms BN ERE > LHE

W DJ20 DJ40 DJB0
DJ Bhix (FEHEHBEE)

(25ms HE Bfi : SR
= DJ. 0.61+0.11 0.99+ .19 1.41+.19
@ DJ 0.50+0.11 0.85+.14 1.18+.12



AREREERRAITNEEF

AEREBHRR AR
.021 .052 .003
AWE Bfr : leEfE/P)
24421427 39.98+7.78 56.30+7.42
19.85:+4.28 33.55+5.32 47.06+4.98
021 052 .003

=~ RBAIRE DJ 1) 50ms MBI FRE LR

DJ20 DJ40 DJBO
(FHEREE)
HE B EEE)
) 1.32+0.25 2.28+0.47 3.0+0.46
1.06+0.21 1.83+0.34 2.4+0.77
018 019 028
50ms BFEE Bfy: EEE /)
) 26.32+5.07 45.64+9.42 60.35+7.42
21.25+4.14 36.58+6.81 47.54+4.98
018 019 028

<00 ~ EBAFE DJ 9 PK2 HhEMSEREZ LB

\_ DJ®E  DJ20 DJ40 DJ60
' (FHE+REE)
B )
79.5+10.8 74.9+9.2 68.9+6.0
81.8+8.2 70.0+7.1 66.4+6.5
By EEER)
2.11+.36 3.09+.39 3.66+.40
1.64+.26 2.37+.30 2.95+.25
003 1000 .000
BE B BEGX/P)
27.26+7.47 41.99+8.61 53.64+8.88
20.19+3.46 34.24+6.19 44.90+5.70
010 025 012
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=~ BRI RREBIERERE]

AEERFTIES AR OE RS ER A0 D BB E A1 25ms « 50ms - PK2 ~ BE/OK B
HEBMEREE  REmSH1E DJ20 - 40 71 60 #9 25ms ~ 50ms ~ PK2 F1E#G
BRREANES (£ - = - AN - BB DJ AMER O AAH
APOSERBE - BEORBFRENHBHAKNERE DJ - FritERIERS
Aty ey PK1-50ms 82 PK2 FIEA N8 AEERER PKI K503
B LI 25ms f£ PK1 < Nigg (1985) f5 1 Z83RF14%% 0 & 50ms~75ms
BEBPNWEHE - T84S » 25ms ] 50ms EEHBERESHEE
iR PK2 HIFR 68~79ms » AR AREHBNER (RNEBLEELR)
WENH BAYISHE - BB 25  50ms 1 PK2 g1 B A& R ARRES
# DJ B O EA RSB AN EIE AR RRE - 5750 X DJ PEHBRAIRE
F) I RIRFERE FA(1994)-FF4- - FRIE(1995) & Rack & Westbury(
MR 3 BNZEREEAR - B O M S B FRERA - ZRE
AR » 23R8 D) FHREENE UK HER SSC BFREEN
BEOREER 0 B TR R B AN ORI NS » Bit— HEXREARODE - FTELE
AMEEBE O RS AN ER HERE - R ORRRIEAEEBRANE
—BEMERE_ 1 BRAHFT (FAEEME THKEEz L) RB DJ &
RS - RILEE DJ BN T BRENEHNEERE - 2 RENETERAN
I ARIERE  FRRSHI#HR4RE (‘give’) IR (Flitney & Hirst 19
& Hirst 1975) » ELMEEA R » HBEOINE TR - FIHEEBENBE ORI

1EAF DI FHBET - RANZEEEE DI SRR TNBEARNER
BEARMNKBHE - ABRONBERBIR » 25ms - 50ms ~ PK2 AR L RN,
R ERREEROERR - ERBYOERE DR S BRI BI AR AR
BORBEHBRRANNE - F

£H ~ BEFRE DJ B OREZ R

W DJ20 DJ40 DJ6O
DJ Bk (EHEREE)

(TR B E/®)
= DJ 238.2+29.5 264.2+41.0 281.9+385
%8 DJ 214.6+18.2 230.0£31.7 248.1+27.3



FRAZREERURE NEF

HAEREDRR LR
.035 041 028
N ~ RBAFE DJ BOKBNERMEEREZ LR
DJ20 DJ40 DJ60
(P )
: B8R BW.)
3.04+0.35 3.09+0.42 2.96+0.40
2.52+0.28 2.56+0.21 2.55+0.33
.001 .001 018
192.7+26.0 198. 3+29.7 205.6+30.4
272.4+41.3 293.3+26.3 2925+14.2
REE B BEFEE/P)
16.23+3.92 15.75+4.50 15.02+4.98
9.53+2.39 8.79+1.18 8.74+1.07
.000 .000 .001
F+ ~ REAFE D) WESHRIF LR
DJ20 DJ40 DJB0
(average+SD)
R B EEEE)
) 2.39+0.12 2.35+0.21 2.30+0.20
2.02+0.17 1.94+0.08 1.93+0.05
.003 .002 .000
Bfi:kg-m/s)
555+91 612+94 643+ 86
695+117 740+100 783+92
.003 .006 .001
B Efr:cm)
39.1+3.6 40.7+33 39.7+3.5
44.1+32 444+36 43.5+3.1
.003 019 014
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W

Y EERR
% 1H1,279~291 §

L
R 89,11

= EBEAREN A EEFRIBO T RIS

ARREDRENEREZ AAOTHHE - HENWESE - 28 DJ K
40 #1 60 YAV UFI9 N BIIFRE SRS D) (R+) - BBRLEBRRAN
MERE  BORBEHBAALEHRNE  BTBRESNALERHE » BAL
LS NRE - B—FH » REPOEERIBEAATR H S S EN AR MEDE 8
HEERFRR - ERMLKEHETR  EMPEALIE  HOALTEAR

#ig D) ARREELEBRANBONALNE » (BRBPERS DI20 - 407
RERE - EARENZBE - (Rt) ERARGECHE - FEE
40 71 60 WETE - FREANBEBE - (R+) - HREEREANNER
B - BAFE D) EERINIAOTHNE » (BEHEHMSERE » BT
BNYHE - CHESREBNBCBERT  BIFxT=Mx* AV 2GS
ENELE HNEE—F MRANDBENT ENEENRTSE 20
TAEEBRAMONE @ BRERARIFE DJ hHBENMEEE -

B2~ iSamblEeg

REABRERNH  RIFMATLUESLI TS REES

1~ WMEREZERIBEER SSC PiEF - 28 DJ 72 25ms A 50ms ] PK2 EASA
BASHE  RMAZRANRE DA S HEERE - *

2~ RBREBRRBAVBOKRPHBNERE  BOKEHBEAOEBRNE
BBENELERDE » BRDELBANAOFEEHE -

&-%EDJﬁ%*%ﬁi@k%ﬁ@ﬁ@ﬁﬁé'@EMEﬁﬁﬁﬁﬁﬁﬁﬁ-
MROER - AR ENMZEE - -

— 2%

1T DJ AIARET - BRY E BB OB EILUAERENA T 4 - ERIEEL
REERMAEDRRMNEEEE - SSC SR » R EEEA THASE
MBFRBANBOMELONE - RERIERE D) MRRA T RENKEEE
A% DJ
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 Comparison of Work Intensity and Exercise
Performance between Short-stretch and
Long-stretch Drop Jump

Jengdong Lin, Chuan-Show Chen
Yu Liu, Chun-Yu Chao, Horng-Jinn Leu
Abstract

ent is to investigate the kinematic and dynamic variables of drop jumps (DdJ)
 understand the differences on force and sport performance between two different
amplitudes of SSC movements. The short-stretch DJ and long-stretch DJ were
med by 11 subjects of jumpers and sprinters with average ages 23.18+2.64 years,
s 173.0+4.03cm and weights 64.31 ==597kg. AMIT force-platform and Penny
goniometer were used to record ground reaction forces and angular displacements.
oftware was adopted to calculate the average values of the parameters and repeated
es t-test was used to test the difference between short and long stretch DJ. The
ce level was set at.05.

rt-stretch DJ endured larger work intensity of initial eccentric phase at the 25ms,
PK2, developed larger force and loading rate at the end of pre-stretch and

entric and concentric phases, it had a longer supporting time that helped to
the momentum and ended up with the higher flight-height. When we practice SSC
se with the intent to increase the eccentric and concentric force, the method of
tretch DJ should be adopted. If the purpose is to jump higher, the long-stretch Dd is
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