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Analysis of jumping skill in beach volleyball
Chia-Hong, Lin®

ABSTRACT

In the past 70 years, the beach volleyball has aready grown from
outdoor activity to the professiona sport in the world, but present Taiwan
beach volleyball player many to hold by indoor volleyball player
concurrently nearly all, and player these definitely hard to play ball,
environment and take-off skill to be unfamiliar with each other in sand
ground on the ground most of the time, result in have a match and can not
often jump well or the phenomenon out-of-balance emerge. So pass
relevant document and research both at home and abroad, sum up and put
in order out the skill that the favorable player take-offs on the sand
ground, let players can be done in an expert way even more in the match
of the beach volleyball. Location can know according to the muscle
mechanics principle, it is elastic to be stored by the muscle elongated,
pedal a muscle strength of participating in activity on increasing, help to
jump and behave, so in jump sports type of the attitude movement, elastic
energy is stored with the technology and ability that are utilized, key
factor displayed that it influences jumping that. Because the unstability of
the structure of sand ground, push the strength pedalled when the low
limbs muscle will make the sole sink to the sand ground in the application
of force, disperse and take-off, this will suppress muscle strength use,
postpone great appearance of strength most, is it take-off strength
diminish to make. Because does not stabilize the solid one on the sand
ground, it is unable to totally give it in equal ground reacting force, and
on the sand ground because the phenomenon of the difficult balance takes
place because of exposed unstability in the effort. So, according to a great
deal of documents and research, while take-offing on the sand ground,
must aspire for stability double-legged strong point and strengthen
contact area in sand ground first, and take-off upwards in the vertical
direction, the knee joint stretches the shin and squats down in the angle
by reducing in advance, just there will be better jumps that will behave.

[Key word]
beach volleyball, jumping skill

* Lecturer, Physical Education Office, Tatung University.
243



i LR T A B3 2 A ¢

=. B

P MEPESE BT 1920 f* 3T AT S "‘I\lﬁﬁ%@@{%@a (Sana
Monica) » f VTRVt~ FEMREES > 20 It s P"*?%ag GENNEZ
IR SR TE 19002000 5 [ 0 FSEESE T dgEE 0 R B (ER
AEUFTIT o BIEPRESRE (FIVBYFS 1992 F 55 VRSN - f1f = 2870
WP AW~ PR E“%’;' [Fil 10 7]~ B PR 5 f (AVO)RS ’LF‘%‘HE*I
PP Y AT = i o 07 70 o mﬁ%iﬁwr%lﬁkfﬁéﬁﬁ%ﬂt S
FFHLETE(Couvillon, 2003) » v PMEEEREFIPVAIR A B ™ o SRR 1996 &

R RS BUR A 1 VPR BRI T B E 1Y~ (Kiraly, & Shewman, 1999) ¢
=75 o Lﬁ‘@%ﬁw FLH P RTEREED A BRITIUBIOOEE > T 2003
é???&%rﬁ?ﬂ*ﬁ‘l'l‘JElfJi'Mﬁ%‘?%H“‘*F FrEY - (R PRS2 SRS R 5
g -

VPHEPEERE VR B | i s - SR B %ﬁ" VPR
PRl V2 o (RRLE VI [Py = 2857 HRLE o T [ERRE = T
= g = Al PO R e s 7 5 S ISR e e e
TPEGE BFE ERR AT SRR TPV E S < [ AP
/Jlﬁlﬁ}[ﬁﬁ“‘ /*ﬁ'l}iﬂﬁl’ E”f‘%”mu SRR VE  FRE I P B
F PRV PR IR r:FJ “E o

][]

DAY 373> 3udk_J:0ESTE

- ?Li@dﬁﬁ’i [PRISER= i [ T2 = 15 B ALV T~ fodgiilt
Sl 4 NCURNIIRNA: = 2= pIRE R ES Y 3 221 B D EL*J[*J\ELH'L@”WE'I’E'l‘%ﬁ*ﬁ
PR DPE VIR ~ AT~ PRV IR PURYAY GBS BRI T - IR [
(L BT BT VR R S s g
EPFOEE S G LRI ISR 2 PR i, TRy S FEFJEUEE"K%’\*%?E?&#‘E%

P R AT -

T VP R A (R R R 1 R R D S
[l S S SRR Jﬁgﬁﬁ@?ﬁp[f& ’ a:ﬁ e T‘+J|£‘E' YR
RIER N e SR ﬁ‘ﬁfﬁm = R ﬁiﬁ' ’ 'ij,%‘ﬂ?ﬁ?p o S A
TS SR SR [ﬂ GRS AR R - o Wé%[a“.f P PYT
(B3 D> Sy = (PR G B Ry S B Al B e
EIUETTE. o

S PR RO 30 o BRI EVB )Y
AR PRI 1996 5 Fog BT A LS

244



Vo LR TR A e kT2 A 45

B SR [ PRy MR 5 ) S50 R
[/ 2002) © 11T TFRIEAROEL A FE 05« A0 W RLRIOAP A
IR PR P B S T BT 9 i U B P R I R 2
TR PP AT AP Iz IR SRR A

Fo VPEREREAT PR B SR

EIET PR FEER

PEREy | B s PR o AYPEPY PR | BUP RIEC RIS P pigiB)
Bl | §E] 0 gMx8M A 1 OMxOM

SRR IR | 3 Y NI BRG] 156l B3 NS BRG] 1
SR 3B ﬁﬁ’(0.175—0.225kg/cm2) HR'?‘F 1(0.3-0.325kg/cm’)
SR A R R R I S AR BRI AR RR

A BRRSELE| 1’5"?25%-2% Jh) :T““Wl 18 5

PR | NE2 P (EEEM 2 NEb6 (SR I8 )
PRI | 3 G R 2 5 5545 ¥ 395
[ 5 9c= 5% 'ﬁEJ;'J 21 77 ?Ma ELE 7 |7 2557 0 HUERE 15 57

N EN R F'E'LT“F I i 1l 3

SREVEIZ M | ST - SR | W"f’“’f'ﬁ‘F ST
[NEE U e iRl lﬁ'ﬁ&%}auF'F(Per§wﬁé

Bt <7+)
- F[Fﬁ EREUE T 30 AR pu- | BREE T TR 30 Fp pu- g
Jﬂ& Iﬁ‘l Eﬁ*l',‘ﬁ"l,

FRfSRT FIBA TS F=3fl1» {1~ 5 | ¥ FIBA T8 FEF 1 ipHss
SRR 21 ST W IR OTARA K 8 5T 16 5]
LR h30% o FET | I %ﬁf.rr— 60 7
F[J}‘i{ Iﬁ‘l

BUBSIRIL |- S IR DRANT TROf | 1TSS T TR 8 5L
E*Vﬂﬂj%% USRI S PR

o
HE SR SESFR RS 5 7P RSP TA]EL 8 )
G ENE NS S NS S
Pt PR BIERGE ET 3 VERSRY | PSR B 3 R
[l SHT
R | SRESFT S T SR T | SREST BAE T B LI
T RETBRSR

245



RLE s AT e S L

2, DRk T I RER 2 5

A’ép = — T’?E;*J["Eﬁ [IQJEEH—.—@F 1 ERETE(impulse volleys)= Bl [A] »
S TR SRS TR B SR - S B
TR Jﬁv%‘ ARV A ?“M*J W IUHOE A ?jx*JF”EfE"E‘fy"EEf" ’ ﬁfﬂ“ﬁj?ﬁ
gﬂgﬂﬁﬂ@”ﬁ RRL % ["%I;fgm[ = (Bobbert & Schenau, 1988) -

TLJrTrEI“J“—“'“’%FWEF Eﬁfﬁﬁﬂjlﬁl’i“ﬁ)‘"(# TP~ 98T g~ B SRR AR
R B B lWﬁﬁM?ﬁmﬁugﬁﬁﬁﬁ“?Ti%ﬁ” gl Eﬁyﬁﬁﬁkﬁﬁ?ﬁ
%I?IEFJW%?& Hi(flexion)fy [ - FEE“%JT‘I]THJ %%WIF@”?EE J?ﬁEI*J [ L SNEH
Wﬁﬁ@@%&ﬂ P%%ﬁWWW%ﬁW‘%®W) @*ﬁ@ PﬂW?
[Hﬁ? Hlﬁ'ﬁf'pﬁ' ALl ‘EF@“E)‘P'P SR & }?F‘t I%Eﬁf‘fﬁﬁmﬂ R SelilnE
B o ﬁlﬁiﬁf%a‘vaI@“?ﬁ(ﬁilﬁﬁqn P 'F'L’?”)FEWF'}*@K*?FTE*J AFlp > H' lFI'qEi il
%FﬂW%%Wfﬁ%W?WW§iEW’&ﬁ%W?%WW 5 (H17] 1 i(Bobbert
& ven Ingen Schenau, 1988 ; ven Ingen Schenau, 1989 ) = [HjF=» f‘l?f%ﬂr e J?F[E*J
HE ﬁi%‘%@?' SRS AL Y i Fe 53 HERGTE SRR Y B PRE [H1 e i l?f%%’f;i » FT T
ORI T IR R -

IF=9F > = [ 2PV B (countermovement jump, CMIT)=; I{ﬁ%q}k(squat jump, ST)
FL Sy A A =Pk a=25 B SRl o B PV RES l@@jﬂ@@y"Pﬂﬁﬁﬁﬁg
S i) R 0 R F'J@Téﬁ 18 o Albert(199 D) FIHE T (A5 E | = 72
%EF*}EIU%WEA%%E‘? ’ EIJ fﬁl{%ﬁﬁﬁﬂﬁ (contractile component, CC) E‘?L{@?{ﬁ‘ﬁﬁj} FHE”E
[R5 3 (series elastic component, SEC) E‘?L{%ﬁﬁﬁﬂ 73 ??EElf@%ﬁ‘l‘%“\E’%&(parallel
elastic component, PEC) = I f[ 1= fi* IS agfndaiea T /= fuqs wi ﬁ“ﬁﬁlﬁﬁﬁﬁ}?”ﬁ ES
H ?F‘F'% Uiz fjiﬁﬂ—"ﬁ%ﬁ[_ﬂc ;ﬁ;ﬁg,ﬁwﬁ r{m’* By g%j[ﬁrd‘ S E s g
[l 7 B gt ] - 7 A PR B3 3R stretch) oy (R B l*'* EH [ BRI R
=l gﬁrﬁqsrq,{rﬂj JuEl— [ﬂ R s o

Viitasalo & Bosco(1982)ﬂ J’ﬁJIZ[““ijF[H', (VR gk F”Eﬂ'ﬁﬁ ) B9
[ g- EIJITw SRR R T T“(?F'IH 500ms) > fer p]E o "}{‘ﬁ"ﬁ“ﬁ%
REETIA) £ Horlta Kitamura & Kohno (1991)%=- » £U4S (A [V IR Y iD » Bl
?P*F”ﬁ“P\FI¥w*ﬂﬁﬁkd‘ f*~FE§Eﬂ!F§7f§5Hﬂ?T4JJE?’“} FIPrE B
SRR N Jﬁﬁ#ﬁéﬁiﬁﬂgTﬁxﬂﬁl[' T B R IR IR =2 ) SR RLEY
%@%i?W@%M%

B, Db B Rz 451

= MR PR E I puRrs V- BB AR TR SRS SR
A R (TR 27% » sl BURLRL TS ERES (Glatsis, 2001) « [

246



V) R 3 Ae b k2 A 45

IR TR IR @J%’%ﬂﬂ?ﬁ?@%ﬁﬁﬁﬂ'fELEIE}[E'@ﬁB}? Qb e R I N
HPREFSHPVEEEE ™ T U™ BEFCMD) > (EURL TRV PHEREER  Z= [1p
PR B VIR CUPRRARD © PRI TR B P B [0 ™ BEEF(Homberg &
Papageorgiou, 1994) -

Hubley % Wells(1983)§ 0PIty ) pRoEI R 5% » HUafhL
(SE1folfiv e Luhtanen == Komi(1978)* EE?FJE'%I?I% AITHY plantar flexion SPAFTHEA &850
G AVE R 239 o NI ?%EJ% AfTHY plantar flexor muscles g 1435 AL pr=
BB ('ShLILET 1Y (Papaiakovou et al., 2003) ©

el fiﬁﬁlfﬁj@ﬁﬁﬁﬁﬁﬂﬁ*ﬂ@ﬂ%?ﬁéﬁﬁﬁﬂﬁ@ ’iﬁﬂ?ﬁ—ﬂ‘] SRR B el
[k (Arogon-Vargas & Gross, 1997) Tx[ﬁﬁﬁﬁfﬂff FEPEIEE > YR ORI R
Eﬁiﬁlﬁﬁ{ﬁjﬁ* (I B [ =] i I'El?%%% ﬂﬁ‘ﬁ' E R Y g A I
(Giatsis et al., 2004) ° T‘ji'J)ﬁ@E#*EIfJ%E'ﬁﬁEJ » PRSP E‘#il%;%éﬁ“é AR
i%ﬁ;JElﬁEa"ﬁ'Eﬁﬁéﬁﬁﬁﬁfﬁﬁgﬂﬁ[ﬁ@? EJ@ ) W,J E@*J'%EJ/?E fﬁiﬁﬁg YT EEEAR L ;F%f
ABRAATE RS i S EHPY LR fglﬁ@ﬁﬁjggﬁp@;ﬁ@ (> S
Hzﬁlﬁ’?’ A ?Tﬁ“ﬂgiﬁ}@ (pl = i~ 5 - Wﬁljxﬁ%é?ﬂ%—ﬁﬁ BERNAL =S S Sl
=l lﬂﬁ'ﬁﬁ’ﬁfj‘ﬁiElfJ(Bahr & Reeser, 2003 ; Paulseth et al., 2002)

PR AR E‘}“ Eﬁ’i“?ﬁ‘iﬁ%‘ﬂﬁﬁﬁfﬁl%ﬂﬁi’* R Al AL
B R A iﬁﬁﬁﬂﬁjﬂ’i“[ﬂ‘)iﬁiﬁig'l psc = B N AR FIES Al
EiAG[ [NER D UL BESE S S PEuE BRI E e T YR
Oy e P RSB PRI o B AR EET RIS 2T 7.8% - BB
FUosf B ]I % 8.8% » [N B L ITRLATEE 7 14% (Glatsis et al., 2004) ¢

FHI > FI5 ETQOODET SR PR E B ISR ) 578 B =t > 2
WA PPN SR B TR R [ P RN AT 1L S SRR D AT
Pl s 2, N IS TR R ([ R R S e s 30 B (I
B fFl"imﬂ)‘y%@E JElp s

B QO01E S PMEREREE A T [EFEREFFR SR (B s34 FUE R
VPP E (R U E B R R > R BT R iﬁ%‘ﬁﬂﬂ)?@?gﬁﬁdiﬁ%
Ep R T BT Uy W R BT T RS SRR ﬁ@é‘?ﬁﬁ@ﬁ
THEF RS o APPSR SR ETR N S SRR o AT
T AR o

f, DRk B R

Pl ~ P HERQOODPVFAAT | VPRI AT T
R PUYESEEFROE e R RIS > PR e U R
— PRy T SO R RS T S SRR o e

247



VR R Ao B B2 A 47

S = AR T ST © P S RERERIER S T
s [ B0 £ RS S RIS B

~ TR F-KH*HEH{/ [EE ]k gft—F":%éE{”{u_’gLﬂ‘ s (EI 3y B ERTa s

RO RS P BIOSILG « [ FSER  Sf
TSI }g%ﬂ/ P GRS I R - P L - R
T BT

© o Y [ S R I pYEh o Bclose Kinetic chain) o ﬁjFﬁf_ti”ﬁ

% P g B ol ) s iopen Kinetic chain) o {ELRLTE VD HHIRASR [ -

R PR SRR Y > S :;F‘[ "[H SRR (BE] ] PP Fi
o 2 (ORI E e [ IRRRATEC S ) DT BT i
[OEh e -

C PTPESRR - SIS RRET R R R [V o T R R

(RS - [0 AT T Rk 2 R ah
TR R T e L

248



V) TR A P2 A T

2E R
I~ BIEETQO0L) - VRS SRR BRI 1 PRI R B
VISR e TR R 2402) > 260:263 »

BA1(2002) © VPEERERHIEER SRV ST AT T SRR R ] -
ER L 610 2729 -

s F.,H*—’%(zom) VPR PR (S0 AT « ) ST 86 0 152-155 -
" i

FQO0L) = 7 VSRR BRI 7 - F S
BT o B ) S R S -

&L ﬁ)*

Albert, M. (1991). Eccentric muscle training in sports and orthopedics. New York:
Churchhill Livingstone.

Aragon-Vargas, L. F., and Gross, M. (1997). Kinesiological factors in vertical jump
performance: Difference within individuals. Journal of Applied Biomechanics, 13,
45-65.

Bahr, R., and Reeser, J. (2003). Injuries among world-class professional beachvolleyball
players: The Federation Internationale de Volleyball beach volleyball injury study.
American Journal of Sports Medicine, 31, 119-125.

Bobbert, M. F., & van Ingen Schenau, G. J. (1988). Coordination in vertical jumping.
Journal of Biomechanics, 21(3), 249-262.

Couvillon, A. (2003). Sands of time. The history of beach volleyball. VO:2. Hermosa
Beach, CA: Information Guides.

Giatsis, G. (2001). Jumping quality and quantitative analysis of beach volleyball game. In
S. Tokmakidis (ed.), 9th International Congress on Physical Education and Sport:
supplement issue Vol. 28. Special topics in teamsports (p. 95). Komotini, Greece.

Giatsis, G., Kollias, 1., Panoutsakopoulos, V., & Papaiakovou, G. (2004). Biomechanical
differences in elite beach-volleyball players in vertical squat jump on rigid and sand
surface. Sports Biomechanics, 3(1), 145-158.

Herbley, C. L., & Wells, R. P. (1983). A work-energy approach to determine individual
joint contributions to vertical jump performance. Eurpean journal of Applied
Physiology, 50, 247-254.

Homberg, S., and Papageorgiou, A. (1994). Handbook for Beach Volleyball. Aachen:

Meyer and Meyer Verlag.
249



RLE s AT e S L

Horita, T., Kitamura, K., & Kohno, N. (1991). Body configuration and joint moment
analysis during standing long jump in 6-yr-old children and adult males. Medicine
and science 1n sports and exercise, 23(9), 1068-1077.

Luhtanen, P., and Komi, P. (1978). Segmental contribution to forces in verticaljump.
European Journal of Applied Physiology, 38, 181-188.

Paulseth, S., Martinovich, J., Scira, J., and Sherman, S. (2002). A study of training
programs, types and incidences of injuries in elite male beach volleyball players.
International Journal of Volleyball Research, 5, 6-12.

Kiraly, K., and Shewman, B. (1999). Beach Volleyball. Champaign, IL: Human Kinetics.

Viitasalo, J. T. & Bosco, C. (1982). Electromechanical behavior of human muscles in
vertical jumps. European journal of applied physiology and occupation physiology,
48(2), 253-261.

van Ingen Schenau, G. J. (1989). From rotation to translation: Constraints of multi-joint
movements and the unique action of bi-articular muscles. Human Movement Sciences,
84), 301-337.

250



