o BEEFASE R, 2005, A15A 13, pp. 127-142
i\ ; Korean Journal of Sport Biomechanics
?7’ 2005, Vol. 15, No. 1, pp. 127-142

Depth Jump A] x| 24 Alsjdl] A5 LFed 24

2AT - QoA - o138 - AAY @A)
AAS(FAH) - D@ RN

ABSTRACT
The analysis of lower extremities injury on depth jump

50, Jae-Moo* + Kim, Yoon-Ji - Lee, Jong-Hee - Seo, Jin-Hee(Konkuk University)
Chung, Yeon-Ok(Tongwon College) - Kim, Koang-Ki(Hanrim College)

J- M SO, Y. ] KIM, J. H. LEE, H. J. SEO, Y. O. CHUNG - K. K. KIM. The analysis of lower
extremities injury on depth jump. Korean Journal of Sport Biomechanics, Vol. 15, No. 1, pp.
127-142, 2005. The purpose of this study was to analysis biomechanics of the lower extremities
injury the heights(40cm, 60cm, 80cm) of jump box as performed depth jump motion by 6 females
aerobic athletes and 6 non-experience females students. The event of depth jump were set to be
drop, landing and jump.

The depth jump motions on the force plate were filmed using a digital video cameras, and
data were collected through the cinematography and force plate. On the basis of the results
analyzed, the conclusions were drawn as follows;

1. The landing time of skill group was shorter than unskill group at 40cm, 60cm drop height
during drop-landing-jump phase especially. The landing time of 60cm drop height was significant
between two group(p<.05). '
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2. The peak GRF of sagittal and frontal direction following drop height improve was variety
pattern and the peak vertical force of 40cm drop height was significantly(p<.05). |

3. The magnitude of peak passive force was not increase to change the drop height.

4. The peak passive forces was significant at 40cm drop height between two groups(p<.05)

KYE WORDS : DEPTH JUMP, ACTIVE FORCE, PASIVE FORCE , GROUND. REACTION FORCE.
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Depth Jumpe F& RelAq w& Xog qoid i) £330z 259 ojgho] o]foixtirt A
Aol 58 7HERo o7 R3ke ol 25F0] dojuA e Z2F, whed e 2FoE 7
SHA THES PINTE ol T Qom(AYF T 1988), A4HY 289 HuRYR
o0 2 AHS Rt 22 £29 29% 2958 A3 5Ho2 {5 AFUAE 5
UAZ BaNg o, 259 244 S4& 2884 AR 8 $588 33t EFold

i o]thSteben et al, 1981). Depth Jump: i3He-F HZ2AM 08 I grERT HF 7
Tizs g2y, 3 WEs VM7 98 Bo 534 goz A ge] grk(Bobbert et
al, 1987, Holcomb et al, 19%, Young et al, 1995). 221} o]2i3t 5 HYAA W3 ¢ e 7
Zx A, ol3d T2 A BE BAAAA FEse FI dsid BHA B
ALY Al wFel 25 59 24 Fol halsAdd 520 Bedes sl
1o stAe] F43 25 deA $HHoR FAS FEA ol dHy, ojyd F48S 2
EAA} FEEI U 2 F 99 *P6H7} 24 FArhDufek & Bates, 1990). o]e}d o]%2 Hz s}
2R YT2E AR Hold BEY AAE FH S 8@ SRl TN AF
M Ansh BUE ATYFE 972 A AAERAN A9 2Ad8 H487 4080
B0l £ Wgolgont Lo £8¢ w01 259 @47 Z& Dol 9l Depth Jumpe)
c}(drop)- 4 A (landing)- 3 Z(ump) RS WAL Z 57 A3 A defst dod wEe vHE o
b 258 4golnh

A7) Depth Jumpe] #8 A7 AP HH 929 A7 F2 A g8 A 4
YL FHdleH 2Ho) %TOV% Ao K(Bahr, Karlsen, Lian & Ovreb,1994; NCAA, 1990;
Watkins & Green, 1992; Lamb, 1984; Apell, Soares & Durant, 1992, McCaw & ’Bates, 1992; Schot,
Bates & Dufek, 1994) Zul Q97EL Efojd AFES FH(FANA, 1988 Hujsl, 1991, 32,
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2002)8 A7 A4gA WS FH(DY, 19%; £31F, 199, A=, 1999; =34, 2002)3 A+
ZA AFEEke] Aol atelE Rolw gtk

AetHd 258F FHE IR0 $E3] A AFHAAE AF-F3F7(stretch-
shortening cycle)2 L2jz UTHAAR %, 2004). AA-53 F7]9 FHE $988 333 5
e Aolx 19 2 98 L AN 2L 8E HAAIE Az B4 A, § ded
8, WAL F7He o) AEA) 1S wEln ok B2 ol ZEA Y FE 7™ dislAg 9] dAE
AL ofARt &Y uA AR AL wWE AF-£E FIE TP e Zeo|2vEY
Tl v ¢ 235 tHIngen Schenau et al, 1997) §}D}.

Depth Jumpell X A=Wl FZ % (impulse)S AHurE e LAX % FZHH(passive forces)
5% 7 (active forces) Q. —‘?—E{ futs)= 3;‘-%31} %% %78 (active impulse)2 2 FEH}
(Jenqdong Lin et al, 2004). It 2% AN 5 FHFL do] Ado] HAHHEA &5
A Poz BAFF FHY 27|DAGM A& AFs(stretch velocity)sh BA7F AT
(Rack & Westbury, 1974; Nigg, 1985). =& AHa 22 A S £4 $4%9 T (peak)st
7HeE aF FAY A7l SFAAIL vH d$ahs] o149 30mse|do Yelte Aoz &XA
AL FAT BAs A dee 9] "tk agx w3 g ANyt 48, 439 7}
BEFE Q R%H ZEAA A FHo] AA A wHgo] ETh(Nigg 1986).

B2 2%z 2% b dogy Are 23¢ v wE 9¥, 28n g1 Vdd J=F

xof of

402 4l Wgel 28 UEHA ATzol. 7 4eH HEAY HALY 29le B oje
SRR :zf—af AN AR 3A02 A4 AABELAY ) 03 WRAA AT
meb B @ dolzyl oxss} ojolzy Age] gie JANEAS tho2 Depth Jump

5] i cropl- 1 lncing)- 4 Z(ump) R AR 27)sh ARG 2F T 5 32
doz pealo] ¥R, 4494 ¥AL ok vimstn F dabEo)S 4om, 60m, Sem 27}
31 Depth Jump® AA#E W SYIWN 55 224283 55 2489 2719 A9 wag
nwstel s Aol B9 H9 AnE A3y 248 e,

hu

I 47 ¥y
. o pTh At
¥ Q79 e dolzdm AANFEET) 693 ofolzUA £5E FU BA B o)
HEtgE&AR) 6Ho2 F 129S tﬂ*&p_i o, AAY 54 <E >3 2o



130 AXR - ARX - 015 - MTE - HAS - LW

CEEAe] UMY EF

=

Subject A% (yrs) A7 em) A Z(ke) £ %73 8 (months)
H&AL 19.5+1.12 162.2+3.54 523+4.96 0
b 17.8+0.37 161.3+3.53 56.7+2.12 20.7+5.25
Values are M+SD
2. Ay BA Zd|

ATt ALE <] Depth Jump $2to] g A44 24 B9ak7] 98l SonyAle] Digital Video
Camera(Sony DCRPC350) o2} 1048 Al&ato] Eate) imagest A7 2912 sotaign A

¥ 24 7|(force platform)E Kistler(PCIM-DAS1602/16)A}2 AM-3}%ith

o

3. AHA

i

1) Depth Jump$ 3t7] 1% Box= AW w79k Wenrlele $1 AAskYon shieke 2

Sm Azl XAt

s
B

D) $58E AA g WEe S9T Y Adree FHo| o FAAEE A WMol W
Ag Fo ¥ Al Solzidh

3) @9} YA} 40, 60cn, 8en EololA A7 Al WA HEZE ANae) 52 49 3 AR
2e 548 AR89 BAsc

4 24 I Hkdrop) - A landing) - HZfump) FWoT FRAHH H5THE boxel A o]
3jo} o} Awel B7) A7), BATHE Wol ARe] P £URE o) Dolxe £7M}A,
ZFUE Ao o] Wl £URE o) P2 FoAxz AReHT WA AN o) A
Wo] B £70¢ event 1, Wo] Al 3] DolRele €4S event 22 AHAYT<TY 1>,

4. X2 3 MUk

o

Kistler Abe) A|wike 277](Type 9286AA)2 §4) Sho] 5A0] H2HAE o) 471
sampling rate&: 1000Hz2 43349k oju) A|dwkd 247)28E Ue ol Az

(1785A10)8 53] ZZ5 o] A/D Board(PCI-DAS 6402/16) A o221 A2 ¢
AR olgh 2 MPHS Ba dojd e AFEA AFAA KistlerAld] A9
Z 2 73 (Bioware 3.20)2 T3 A3}
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5. 8AXze| Y

¥ A7 AsAe dhEL SPSS/pe 120 T2adS AMEstd Yo EERAE PR,
ALY £dTY AdE $93 Aol independents ttestS E3lo] FYFF L p<5 FFoA
=6

m. 2z 2 =9

1. ZHS L2421

Depth Jump %3o] 02 ek 7t 2we 2QN7He <E 29 2o

<& oM BY 74zhe] FololA Hel-HA-HETHY LA SUTH HlsET BF YET
w3 HZIHAME Fo] W3l BAGlo] v*lrifl A8 AZHE JeRfith 22t 40em 0] 3]
FHAME $B T 038:00092Q10, Hl&EETL 04310083082 <dFo] WeE HAE 3 o

EROT
1

AA
W 60cm Fold M= STo] 0.42:+0. 0385591'7 w&E 7S 050:0063%7F 285909 80cm Eo

o
A &AL 049+ 0056291 Hl&ER L 049:0.13827F 289tk H3l=o] 80emS A9} 40,
t0cmoll M HTFY HAFH L8Azke] BA Yehd w2 HXAof ojojx HzFoz ojojxn

% 591 ool emel AATUA FARZ F918 Aole vehisicipess)



132 AN - ARK - 0153 - MAH - HoiS - LB

E 2 0[50l w8 I (Seh-HXI-M=E) A4 |2ke] Feh) - etz vl@ (T2l sec)
o] 2 e &az7 t p
wa} 03240038 0310.032 " 0397 0.700
40cm  HA 0.43+0,083 0.38+0,059 1081 0305
A= 0.23:0040 0240010 0150 0.886
wa 034:0,037 0330017 0350 0.736
60cm A 0.50+0.063 0.42:0.038 2351 0.041*
A= 0.23:0038 0.24+0.009 0225 0.808
3} 03520026 0.36:0.024 0.694 0504
80cm  HA 049:0.138 0.49+0.056 0875 0416
Az 0.230.040 0.23+0,013 0137 0.895

Values are M#SD, * p<.05

HZ SA% FEd dREY A7 FAZEINY HEPL WAL Yehd A ololy 3F
M7k o, A2ke} delgoldld YAFRY £QA] dulrt AARAE BHEA A 5
oy Eete]rlEY Depth Jumpe] 2% AQ A7, £3] A ZW(landing)s) |&Ajzko] oo}
st 2AL A RIS AN WA £3F7) F 7P 528 WA o|tHCavagna, 1977;
T 9, 2002 HAFRANY Ate] HEFE dalrcleRy F4HE $48S AR

Az ol E—%‘—%} A7 el AHPALE B e Aoz Ho .

2
|o
b
offt
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e
s

s cm, 60cm FolfA ST
A8 A7) ﬁ?ﬂ *ELHOW Depth Jumpell 9]t Efe]dago] & AoE Algdu)

2. =0|#3tol| w2 oy x|y

SUTH HSUTY Yabgo) Hae 0 AF, ¢, FAugoz Aed Hy Auwkde 2
e <E 3> 2

<E 3olN HHLPxF), AFTHyS), FALHzE) A AV BAADS HY &
A ddlhEol 40cmold  #guskel Hughe &dFo] 205:1445kg - Fo|PT HIEHZE
B3241591kg - F o), HUF LHALS 00622 FYT A7 LAEgh YElxe] 60cm
AN U Huighe ST -031:1941kg - Fo|AT HISATL 753+34.74kg - Fo)m, o)
@ SRS Y Fo] 00562, vlEdL) 03322 AdHoz 97 Az WU & v
dhxo] 80cmoll A -9 Hugte £ HPo] 1251£32.05kg - Fo|AT Hl&HFE -512+1296kg -
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E 3 soltistol w2 oh x|HuR(xyzE) Aeh - Zekzt v (Ehel:ke - B)
¥l £%W B &E T FAATE ST YA 7 t 4

X -3.22+1591 0.046 2.05+14.45 0.046 0607 0557

40(cm) Y 3.81+55.07 0.046 15.61£40.71 0.018 0422 0682

y4 295.93+22.51 0090 321331520 0.047 2291 0.045*

X 7.53+34.74 0.083 03111941 0.056 0482 0640

60(cm) Y 1239:42.97 0.034 26.04+56.39 0.025 0472 0647

z 302.68+19.49 0076 32034+ 7.85 0.056 2059 0081

X -512+12.96 0.028 12.51132.05 0071 1249 0240

80(cm) Y -6.46+52.85 0.026 33945804 0.035 0080 0938

V4 308.47+10.80 0051 32210+ 644 0.037 2656 0240

Values are M+SD, *p<.05

Zola, Azt AL LEF L 0071%, wsAL
e ME gird Wk ZgEgon 44 g
] L

& Haheolt FEA £3TE oAt By, MEATe e P4 HYT F$UY
o2 A%W gt AL <2 BolA wRe] A £AWNY} e Aol Yehta o]
A 2518 date] oe Fa /) ARel H4F 402 sl AAwd A2 BAY 4

kg AGAS HE, HalEo] 0cmdX e Hlg2 ¥ Tl
15.61+40.71kg~ xo]wv HEUTE 38145507 kg - Zoldon Hulgt WS L@ Fo] 0018
Z, Bls@dol 006z HehtM SdTe AFwEez Huigh o] JdF v Qg E
Gatzo] sdemoll A Hlte &uFo] 26.04+56.3%g - Fo|al HIGHTS 1239+ 4297kg - 50
om, gt BYAZEe &) 0025%, HledTo] 003422 I AP Hy 3t TAe) ¥
A dehtn ok a8y dabze] Slemol M Huigte SUTo] 339+58.04kg - FoIRL MAT
& 64615285 kg - Folglom, Hujgh BAA S SHFo] 0035k, vlsHETo] 002629 1Y
HoSh gt RN HebEolst 74 web S8 BN xolA 3 gled WA
HEETe A2 weAe AvE g4 vehim Qg |
EF <Y 2oM HE F g 2T Yapgold #Alo] 1?‘-%*%% T 749 °k(+)91‘ A
& EF e ok A A Hujghd 8o muERel AY
oz FRYWN WSk Yoz Aagy, ted g0z AYe 7%%1 ioﬂ ':w T o9
FHel Auigs dehied F odA Huigty $AXFe] +3 AW F£FEFAYF I
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40cm 60cm 80cm

38 2 =olof we &Y Hof XHHR(XYE)

(passive impulse phase)o]lA] 5552 % I (active impulse phase)2 HFEE A|FA Jeh}
T 222 Hol HAo|F PxF 71T = $5HE 02 AdH oM 80emE A9 40cm, 60cm
A FET] AU AFWgoe 3 Agrso] AyHos 98 HHS Jehhy Yok

agja FAgRgeA A4 AEnrge JalEo) 0ol F AYn BAHoE {93t o]
b A 39, RE 93l ¥ol9 F#AFdNE F Y 4] Yehley ok 45 FA¥
TE TAHYLE AR Jsle] 71AE oldshsd v Fo8 FRo|7] HRe WE #o
2 M3 s

s

3 #5 57N 55 52| YA vlD

Depth Jumps} HAZWAA 4AZH HGAZY +44RH)IN 488 45 499 55
3499 Age <ad 39 2o
<29 PoA BY, dabro] MemelA A§¢ 24T £4 24494 T Y9 BF 435

wsEZ

27 3 £0l0] WE Aok RBUE X waE) 223
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Ho
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>7Aek ZW(passive impulse phase)} 5FFZ2% ZH(active impulse phase)& Jebli 3ok &
FA% THA UL dorfe] HAdig FHE UrEHH dhd, Bl ATE 47 Hdig B
Jehlz glch o] ZHe} Auigt AP EAL AT ) 509 Fie FEol B
SHA VERER lom, ulg¥Te FHHY Fiked ¥ Bﬂf‘i Lo Rabee WA UeuA &
T gtk o)A £UFE A A FE9 FAE oj43ln gl Aty Asdd £Y 55F4
g oA Jehd Hoigk Y 5AL sdLe F 39Y FATE) “S‘Q?. fé} 7}1—4 Zﬂitﬁ%k
< Yehhaoled veis vsdLe T U AATEC] BEHA &
B o} URtAQl #F FAHY Al vs
$ohEo] 60cmol|l A 288 FA=HY 3 FAY 9
¥, 35 499 A AFe 5L 67, visARE 572 e H8hEo] 40cmit H&H
T2 HUg AHY 7t FAST £ K+ )i’Jr ()Y H3E FEE 40 GlEole} FAH
SATAMNE G317 FRIJNAT viGATAME S 3 70| HEA @t o] =
& &2 A FE4 Ad3 #HE 488 7159 —"‘i’*é—@-‘-"_i /\]'.?'LQ‘:P —’F%%Z%%k f_‘f‘qﬂr TEFA%
=Y ATl sdTIME B TEHA
o % FAYY AV F Y BF AR 271E ‘—}E}kﬁi’.ﬁq ‘—6‘%%7—5;% TN FHTL T
N H@S depda ded visiA vlsdEe HAuids vehlA) R lok o] S v
g AUz dule oiHY R EAM, $EFS YIS VUG FEWEY 239 dF 2F5E
Bﬂﬁ}i ot v E‘Z’f_ T O%4] 23 fEAX FJol& veh itk
AZHY £3 $233L dahro] 40, 0emste mi$ Aold AeS
AR e 2 FYHA, AU FHHY A7) £
A% %‘U 7*‘74] UehdE AgeA
= “HT %01\. LAC L}EPH itk &, s8Fe F 39U & AAE FEskeH A
HSEFES —E'"—% ez 23l ok SA T $67 e 75 558 ?*Eré-t— 1 oA Hehs
olo] g3 FHo2 A 21 AHE 283 Aoz vehged], o)RE AW A A £
A A7} %‘j:‘ié A% 2R 554 F£2& 31 Yo weA F A ZF 93E0] 80m
dME Gahsold 43 $402 98 Depth JumpE F337 Rahe oz Amdy 29 E
gojdo] 2HY o, FalizolE 40cmoldlyt Foh= Bii(Bobert et al, 1987)¢} Ml EY S¥LE
g3hgo] 60cm o3}, Bl&ATL 40cm o]Fel| N AAshe Ro] vkt 47Hd.
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136 ARG - UK - 0|FY - NTE - HAES - 12
E 4 =ol¥3to| ©}E 5 ¥ 55 54 vl (CHolkg - B)
o] B&AT ST (kg F) t P
274Y(kg3F)  29593:251 FAPkgF) 1331520 2291 0.045*
F5  ASHEW) 5.65 ) 28] (BW) 5.66
HHAY A 7H(s) 0.07 w2 7Hs) 0.06
Hem 274(kg%E)  27256:1753  2AY(kgF)  26807:1504 0476 064
5% AHEw) 521 | ZH|(BW) 472
A A1 ZH(s) 0.19 A 21 7H(s) 0.16
37%kgE) 302681949 %#7%(kgF)  32034: 785 2059 0.640
% AFHEBW) 578 H|ZH(BW) 5.64
WA A 7Hs) 0.07 A1 7Hs) 0.04
e #44(kg3)  254.06:11.73 2A49(kg3)  26602:178  0.15 0.200
5 AFHEW) 4.85 A 5 vl (BW) 469
WA A1 ZHs) 0.14 2R A) ZH(s) 013
#744(keg3)  30847+1080  =AH(kgF) 3210+ 644 2656 0240
% AZ6IEW) 5.89 #Z8l(BW) 5.00
LAY A)7Ks) 0.04 2 A) 7H(s) 0.05
Hem 2AU0gE)  26098:972  2Ad(gZ)  M815:876 1014 0351
5% ASH(BW) 499 A ZH)(BW) 437
A A 7Hs) 014 A A 7Hs) 0.14

Values are M+5D, *p<.05

<f LA By dahxe] 0milA HA 5 FZAHE Are $EF] 321.33+15.20kg 50l
I ST 2598:2251kg FolAh £ 2L ol AU FF 2499 A7e L)
268.07+15.04kg. ZF0| Q1 HISHTL 2725621753kg F 0.2 Uepdth o] Hujgre AFdE 84k
AN unsRE, Jd $F AN SUFL 566u), viSHFTL L 56502 HSF JFHE Yg
WX 2, dd 5% FHYL §UT] 472u), MEAT] 5212 et Hof 55 FHGA
£ HlgdTo] & 3% Fean e Aoz et o233 23 Jenqdong Lin et al(2004)9]
FYEol(drop jump; 40cm)ef S Ho) £F FZAHE 29:018017, A TF FEHLS 2691149
AR o Z s e 3 e Aoz vluEAh o)d Hulge Aeolv HBSIAM &
AN PR A Bz FAT AL 27RO APAFIME= HEE) &R
A 833 AES AAE Ao] BEQ Aeg Al Iy FAF 9(1997)E FA)7)

oF
Agko
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HT

o)A parallel jumpe] $F2 Hhgte 567800, TEA Hugke 29, 23, 2579 Ao
B4 Az AFulE 4 fA8 232 Yelgn Ao 38T 99 2N 55 JURY
Aol ARATAME g AXFHo|goy B A7y HAe o F2E 87 A4F =3 4A
2A HEeaY o7} gle Aew Agddg & F I EF AU £F FHH] JY 55 T

Ay 2 g Yehia glew, debEe] 4milM A £%5 FHYY A7le ¥R v

Ax7o] BAHCR {3 Aol7} e A2 YEltHp<.05). '
& 3abxo] 60emoly H) £F 489 Ar)e §dTO] 32034:78kg FolUar vlEH
02.68+194%g Zo| ATk = EUEo|NAN Hu 55 YL SHTo] 266.02+1786kg F0] %

AL 25406611 73kg 0.2 eyt ojdd Huigte AF ve Al £F FAHdA 5
2 564u), HIGAT L 578002 Ueht} gy Avle @70l A dehdou AFHAME

do] A vehdd & A 55 FAYAAN $ULL 4694, vlsdETE 48502 ey

FF FAFAAAYE Ad g9 2r)e £d8T0) AW AFHE vsATAAN A JEg
oje{d Ade o]$9(199)Y P3lEe] 063molM AAEA Al 327109582 A FH|<}
Jenqdong Lin et al2004)8] H) 5% $Z3o] 34:028), Al 55 FAHo| 26£14849) ARHG
HH—?— 2 AolE Yehi T slth oj# 3 o)z} vehd v AL AFATNA ALAE f- T A
o] sle Aoz A7 YilEo] 0cmo]ME 40cm] L‘?‘SPEOMWZP* T Y BT U £F
780 A 5% FE98g 2 g Jehlz oy, 24z FAHA Jdt FAHE &
9% ole YATH
g3 FEEo] 80cmolA Hu £% E «£d7o] 32210+644kg.Fol2 3 Hl&d
2 30847+10.80kg.Felth & TUEo| U 5 FAYY- IV sHTo| 4815:876kg.F
o)A Hl&EULL 260.98+29.72kg. F o 2 Uehtth. olgid A g AFule HH FF FHY
SHH, Hl&g o] 5802 Ay 5 FAe

= HEEgo]l A vegdh. 18a Al
Tol 499 E Ueht 5% FAEYY Hol g2 vlsUTol
Tl A Jebgch
qojzdx AzHs SHEH ooj2y] Bl %‘il“— oAz gAY HlEATe HFEhEe]
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2% YdlEo] 80cmE A28 40cm, 60cmo|HE Z7]

g0l 271845 O 2 4% #e Aol 4 cHManitt Gray,

afol 27k SATINE YA ggou

GAZANE oM Z7A5Th 220 Ay £F A UGS FolZ7h Hebd wet
A

& A7E o2y ArpAgs cojzule) A3 4Pl gl O%X} EHU—V@ BE ooz Jakx
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AWA e ABUE FF FAYY 5F 4L FAoR m 29 u}%o A2 Agn

1 del A gz rﬂow AR A 220 SdEo] datzol SemE 9% 4em, 60cmo
q 3e 2040 Uil Z3H0)glon], Yzl 60md] HA A £9AE F HE
2ol EAHOR 5 Fol7} ALATHp<05)

2 dabgo] Wall B2 AF, A4 Hu) Auwe FY shdel gl hkshl e
on, ¥7o] tale] SemE 9@ 4cm, 6keme] AFFFNA (el PFo2 3
o}glop, Yool Meme] AN Ad) gL UL FAHOZ FoAt BTHp<05)

3. 5% 3293 5% 499 344 vaddt § Q9 25 2 53 3499 1w/}
dappolold UEhte Aoz ¥ o, BE ZoldA AR Adel =299 I}

 dakze] F7kl Wakd Ho) £% F489 27E 27484 A

1 daEo) BemE ASE Dem, 6hemelN £AFL PEBE BAN502 3¢ FHAT
o u4ATL BE Foldn £5 2752 ANSH 2 st

 dabo] 27l WekA £F 349 Aojge SAAEe et Yo

7. Gzl deme] o) 4% FAAANAE § UL FAYLR §AB Folrt UHp<09)



Depth Jump Al StX} ZHH Afsjoll et 2SHE 24 139

ol 2L EYE Depth Jump Et 54 gx 5 22700 oo}y Az FA7} o]Fojx
£ 2E Yo SRANE FATE AAAY £350] YL % £ AT, 25 £FU7
(kinematics) W)} QAASH) B8], F2UA ztws} AW BA, T EMGE o848 X8
4 2%z4d 2A%s £5 © 55 22939 dAFY 52 2FnAT AN FABE 4
Heue A% 2419 uAFo)

HghEojol gtha Yzhgint

-

A3Ed

742141(1988). Plyometric Training “*jo] & 3}¢o] wX= G 0|8 vALE S =8, FFois}

T e,
BAF000). AolzMB2e 4oy 9F Ao ANY. FIRVELFHNRANA. A4 A2
2. 13-4

Aog, AT, A, AL, Asd, AU, F94(1988). Eetol e EY Edodo] Z42Ho)
oA 4% A HK3 2¥x 2343 A¢4 =R \
addle Jump to Push up %% £F84 £4. Fx2§9Y

A0, 232 fo} 22 S o3
A, A124, 23, 7790.
A E, ©1717%(19%). 01101 Bx FolZ) A 53 FAHY A E Awdt=Ee] Wal 9 o]

Al
YA B3 A7 AR LEA8 A, A6, zﬂm, 93-106.
HET2002). FAREA AR g2 P 2FeAe Auwid Qg A7 v HARES
=5 JAdE Y wSdEg.
g3 (199%). %A} EEHZ UFE T o] dABAY 93H e FXAFHIAA A
354, AlLE, 325-34.
A%, A9H, FAXN, 492, AFE, Quo2004). A TR A - AHFHTA ofF. A&

Elkii=h
THE 9 291Q000). ~¥x ojojgd] A High Kick 579 &584 4. #3+EY483A,
112).

f4(2000). 2¥ 2 ojoj2u| 29 R3] sj&o] AATWES] Wl VX T 1T A
SeE FaASHEty e,

&84, ©)74%, 420H1999) A Dance Biomechanics Analysis of Turn-Out Vertical Jump in Ballet.
W8-8s3, F833=84, Vol 25 29142



140 NP - UK - 0|5 - MV - HAR - AW

o

(2002). 29 Efelds} M. ML thricio].
fﬂ%, TEH(1999). Depth Jump 4} 2o Wi & APRo)r} A4 g3l viXe % I3
FA%3A 94, ALz, 115-126.
| A 8(2000). o] Watel W2 A A 3z #A JAY A IR EFHHRI F7%EU,
1, 1-15.
°olSR(1999). kol Wt BE A WA 7|4 4. v e AT
A 8], ¥F7](1991). t}ekdt Plyometric training o] sugent jumpst Azl Bel57] 7124 v
A 9% B2 2¥ 293 =E3.
AT 5%(19%). dojzHa 54 B4 i T2 £F 9% 4. FEFIHAA, A
53, Al13, 3140.
ARF, FAH1997). Tum-outs} Parallel £HHL F3Asta £4. 7§83, ¥ 83 =E
A, Vol. 20, 267~288.
ZX%(19%9). Drop Jumpe] SloA Wubax|st NuRAe AAALH 24 FTALAHA. A
384, A3%, 715-725.
=53Q002). 92 FZA Axxols] Was} wel AN UMY WAE JF ¢4
etz AU HAsty =
#%5(2002). Plyometric Training] U2 ¥ol7t ¥4 5 -7 A= 459 Axdd fA:
A% Aedstn ANt L |
Adrian, MJ and Cooper, JM.(1989). The biomechanics of human movement. Indiana: Benchmark
Press.
Apell, H. ], Soares, ]. M, & Duarte, ]. A.(1992). Exercise, muscle damage and fatigue. Sports Med,
13(2), 108~115.
Bahr, B, Karlsen, R, Lian, O, & Ovreb, R. V.(1994). Incidence and mechanism of acute ankle
- inversion injuries in volleyball. A retrospective cohort study. America Journal of Sports
Medicine, 22(5), 595~600.
Barrier, B, Kovacs, I, Racz, L, Tkhany, ], DeVita, P, & Hortobagyi, T.(1997). Differential effects
of toe versus heel Janding on lower extremity joint kinetics. Med. Sci. Sports Exercise,
29(5), s233.
Bedi, J.F(1987). Increase in jumping hight assiciated with maximal effort vertical depth jumps.
Reseach Quartely, 58, 11-15. '
Benno M. Nigg, Brian R Maclntosh, Joachim Mester.(2000). Biomechanics and Biology of
- Movement. Human Kinetic.

Bobbert, M. F., Huijing. P. A, & Van Ingen Schenau, G. J.(1987). Drop Jumping. 1. The influence

He o
)~

d‘_’.

o

Ho



Depth Jump Al 3FX| ZHE Absjol| 8

M0

of jumping trchnique on the biomechanics of jumping. Medicine and Science in Sport
and Exercise, 19, 4, 332~338.

Bobbert, M. F,, Huijing. P. A, & Van Ingen Schenau, G. ].(1987). Drop Jumping. II. The influence
of jumping trchnique on the biomechanics of jumping. Medicine and Science in Sport
and Exercise, 19, 4, 339~346.

Cavagna, G. A.(1977). Storage and utilization of elastic energy in skeletal muscle. In : Exercise and
Sports Science Reviews, vol. 5. pp. 80 - 129.

Dufek, ]. S. and Bates, B. T.(1990). The eveluation and prediction of impact forces during
landings. Med. Sci. Sports Exercise, 22(2), 370-377.

Holcomb, W.R, Lander, J.E, Rutlad, RM. & Wilson, GD,(1996). A biomechanical analysis of the
vertical jump and three modified plyometric depth jump. | Strength Cond. Res. 10,
83-88

Hudson, ].L.(1986). Coordination of segment in the vertical jump. Medicine and Science in sports
and Exercise, 18(2), 242-251.

Ingen Schenau, Gjvan, Bobbert, MF. & Haan, A. de.(1997). Does elastic energy enhance work
and eficiency in the stretch shortening cycle? Journal of Applied Biomechanics. 13,
380415

Jengdong Lin, Feng-Jen Tsai, Yu Liu.(2004). The Effect of Passive and Active Impulse on The
Petformances of Drop Jumps. ISBS, Ottawa, Canada. pp 23~26.

Lamb, D. R(1984). Physiology of exercise(2nd). New York : Macmillan Publishing Co., 322.

M. Michael Read and Craig Cisar.(2001). The Influence of Varied Rest Interval Lengths on Depth
Jump Performance. Journal of Strength and conditioning Research, 15(3), 279-283.

McCaw, S. T. and Bates, B. T.(1922). Biomechanical implications of mild leg length inequality.
British Journal of Sport Medicine, 25, 10-13.

McNitt-Gray, ], L.(1991). Kinematics and impulse characteristics of drop landing from three
heights. International Journal of sport Biomechanics, 7, 201-224.

Miller, D. 1. and East D. ].(1976). Kinematic and Kinetic correlates of vertical humping in women,
Biomechanics V-B(pp.65-72). Baltimore : University park Press.

NCAA(1990). National Athletic Injury/lliness Reporting system. The Pennsylvania State University.

Newham, D. J, McPhail, G, Mills, K. R, & Edwards, R. H.(1983). Ultar structural changes after
concentric and eccentric contractions of human muscle. fournal of Neurol Sci, 61(1),
109~122.

Nigg B. M.(1985). Biomechanics, load analysis and sports injuries in the lower extremities, Sports



S
na
b
B
4o
o
Ho
P
i=]
opl
Job
=
[
ot
il
o]
1o
o
oK
™~

Medicine, 2, 367~379.

Nigg Benno M.(1986). Biomechanics of running shoes. llinois : Human Kinetics Publishers. Inc

Rack, P. M. H, & Westbury, D. R(1974). The short range stiffness of active mammalian muscle
and its effect on mechanical properties. Journal of Physiology, 240, 331~350.

Schot, P. K, Bates, B. T, & Dufek, ]. 5(1994). Bilateral performance symmetry during drop
landing: a kinematic analysis. Med. Sci. Sports Exercise, 26, 1153-1159.

Watkins, J. & Green, B. N.(1992). Volleyball injuries:a survey of injuries of Scottish National
League male players. British Sports Medicine, 26(2).

Young, WB, Pryor, JE & Wilson, GJ.(1995). Effect of instruction on characteristics of
countermovement and drop jump performance. | Strength Cond. Res. 9, 232236

Zhang, S, Bates, B. S, & Dufek, J. T.(1996). Selected knee joint forces during landing activities.

Proceedings of the 20th annual meeting of American Society of Biomechanics, Atlanta,
Georgia.

" :2005. 02. 15
o) : 2005. 02. 23
ALt © 2005, 02. 28

k
i

o> gx -m
.
B



