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Ak BK (Volleyball) 7> 1895 4 [ 35 B Jik [ 55 28 JN faf B &Y 5@ 7 (City of
Holyoke Massachusetts) ELB 25 F & 58 5 & & B BEEEME (William G, Morgan) Ff &%
B » £ RS R O R I R EETHE 2 — HREEESRRDas S aliEiE -
¥R FAELLFE P RGRE R Bin < & 1758E (Intensity of load) FRELENIRS - &f58
FEFEEEFAE RS2 — S ME RIS - B RS AR B O3 28 U7 T PRS2 YR > 6 USR5
] TR Y S G N ER S ERR 2 2 50 (IS B gt Z B - 2000) - HEELE
BEREARTE  HEERZ B (workperiod) BLRIEHA (recovery period) NETSZE TR 2
BRI (Jacil, L.,2002) - BEF MR REER ~ BEEERK - BREK - H1IBK - 49 - I5~T 58
BRE Ao (Skills of hitting) FeAE(FZEE, ~ BEND L - Bl Kbk il % I F B2 BR KLl (Skills of
non-hitting) - [t " IRFEG R (E BE T MR 2 —ERY AR TRE -

BRI SRy H B0 RAT EL B b S HUR R B ER - AR AR R4k (EE
ISR EEE > QA REH EEF A58 (Intensity of load in match) HRTELAE > DIF&4E
dISRETEE Feag )7 < FHE - BFE E BN RS B e 2 - IR AR S &l R
HEZ — - ISV ERTFRER 2 - SERABGCE ) HIBEAEISRE s 5 EE0E T2
1% » RyZet BN PEERE SN 4R S Bl RS B FE i - BRIk 7= BUS R EIER
F&RT7% - WL - B ESUSTHEER I F RO B LR AR - T fee & AR
8 FEDUR BRI SRS 4R 2 &5 -

A~ PEEREY RS il e LR M

SUHFERENERiRF 2 (Characteristic of motion skills) [F - 77 EEEERF B REEER
Foffa - BEERET R 3Bk ~ FEEgk - BREK - Bk - Bp A4 o JERRBREL AT R 53 1] Fe AEfS
L BRERSEE - DI RGREEE (RIS BB Z aE 0 1999) - HAREIEEE]
22 IR R i 220 BN LB BIE T - Bl BBk 158 2[5 5FAr
BEP5F s AIHRE T B — IR BRIk~ 4 Sak B EI— k-
L -2 B —EPk— 4 - H S TREIR K S AEI R BRI 2 SR — - BN ER o FR A
[iil(duration time of motion skills) 27 - BEZALLEEVEE R - BRI » (HFERK—TFL
o FF s A XA R 50 > W1 RS 38BR (e EREN B EREEF) 0.7~0.9 ¥ ~ BhiE 3
Bk 0.5 b~ {2k 0.1~0.3 Fh~H1ER ((EEBREEH)  0.4~0.5 #0468 0.2~0.3 b~ 138K 0.7 F)
(B Mk > 2003) © SHiB4ET > PEBRILEA B EE) A B ELEIET 20~30% > 70~80%
BRG] (T 0 2004) -
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BB S > S KBRS (FRr I IR Ry ra ey - (B R PR 38 I 50 E s
HEEFHARE R 2 IR R S U BB R (KSR LAY I FEEER R AT P4 AR 2 ol
&t AERRCORIE AT - BEBREET-SE PR (B BE BRI o BN F IR il - (R AR - Ik
RETFAEFAAERERET - RSB B R & LR i Eh(E -

g i

22 ~ PEER LU £ R

— ~ JE B ] R

ARESEERE SR S - ESh R M AR EAE 10mmol/L 7245 >
A ER Ry P E TR AR M AL RS (E AR (Y dmmol/L! 7275 » AlRR R B (K& IE S50
FE 5 AR M ABSEAE 12mmol/L /545 > AlER Ry S i Ehoare (B2 > 1999) - 534h
AEUOLBRRIE 125 RYaE - FornEE ST EEATEREEE) B OBERTE 160 X/
oy > HIFRIRIEAEFE SR Py e © OB 190 /o7 - RIS E S8 R
R (FRIEH > 1993) -

T~ PEERECEE £ o i L BT
R H ATb e B S B AP AL R R Ok g S DEBREE B A o AT T
B rHERE(F - EECIE ATl & (e oR R T R AR FR R 1~ R 2 -

#=1

I FLAE (B EAHEER L B (e S S 4k

Wt 9t & MmL%E R AEREFR 5 5F

Kunstlinger. et al (1987) 2.54+1.21mmol/L 39 ChE

Butti (1990) 2.48+0.47mmol/L & tbEE

e A ~ 2R (1998) 2.04:+1.05mmol/L & F—5
2.03+0.94mmol/L & B
1.96+0.37mmol/L & £=5

FE &l (2002) 1.35~1.85mmol/L & FF
1.45~1.65mmol/L & BERE
1.40~1.70mmol/L & BT
1.45~1.60mmol/L & g F
1.40~1.65mmol/L & HHEEKE
1.49~1.69mmol/L & H1~5 5

3



BAESST

2016F - S+AMP- 1-11 8 X BERE KRallRRAIDHT

F=2

DR R LB S RS 4R

Wt 5% & N ESEN MRIES SRS H ek i 5k

Walker (1973) 155 & EbEE

Fardy, et al (1976) 139 & UREBE

Dyba (1982) 144 & EbgEE

Viitasalo, et al (1987) 127 & EEEE

FE &R (2002) 141.41~145.66 & FUF
134.29~137.99 & STk 5
136.36~142.34 & BINF
119.44~125.22 & PRI
126.35~135.67 & HHEIKE
132.97~136.72 & B 15
136.81~141.27 K& 1% HE~RiHE

W 1 AR - RDIFEFTSILALEEE/THY 1.35 mmol/L~2.54 mmol/L 2] » HrfifiE
[@rg (2002) EEHEAFEAEET - S/EAGERITR TR 2.00mmol/L BLE 2 {#
Z - RIEREAE (1999) SFEREEPNE @ BN RAERE - FiER 2 2456 > RA
FEATRHLOBERE ST 119.44 2K/ 53~145.66 /57 > [FIBEHY FH (] R t g1 3654 5] A (o
¥ BRERATETFTERER T OBER 119.44 2K/53~145.66 /57 > B IEH
(1993) a5 R - BB (R A5 -

PEER LB BT AR 2 S ey 5B S {REUA PO [ B SFHRAERT ] - RIS 6
fi > BEFIOEE A AT 6 TR - RFEBEIAREI  EHEREEERAV R - IR TR
(2003) ~ HHRELETE T 52 (2003) ~ FH4EF (2009) f5iH > (EEISEGat HRRILER P
WPGFFRF el 10 FPAYENS 10% - BET-PH9JHKAZ 7~8 PORYEf > sEEHETEY 12
MHIRE + HEIERE Allen FYEREETRIRy 8~10 F ¢ I RERZ LA T 555 7 PEBR B AR
T M EBCTRERE R 5.7~103 ) Z T EARELEER 9T - KA
Fo 10480 > 2 7bEFE 2 RIS Z RS £ 11.7 80 5 o5 T Dk S e &
WOSFRAEIRFTEI TR 4.09~6.27 FPZ ] 5 207 JEERA SR ER S IB UL S BN S BT R4
IRFFETT TS 7.73~9.66 Fb 2 [ - &L AT 24 Bt - 20T S EE BT R R A 1
MBS > BURRIEBSFREGE I T4 M RS FRAEERF A - B LR 10 FD
RESIN S - BT R R ] B > B T-REL 28I ATP-PC SEE U A S E L
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FIeRRER > WURAlAERF R S e R e B 2 5 - (B ENFRHA & - BEdEEAE
A REAFHERD QPR IRETIEGRE SRR TR E A M BN R E 2 N & -

> PEEkpe R AR IR
IRPETIFEE FTUCHE 2 SORR - A HAE FARHE PR A LA AT Bh sl e 3 -

=3
HEERAE R SR sht
ER D 4 it
DUB LRI + ATP-PC 2%k (5 40% »
1986 Gionet AR LS 105 > BRAS 2%
{5 50% -

SEERMBBK EL I ERR ol Ry SRR TR VA R4l
IRF IR RE A FH B B AL G 7 AR (L e 3%
M ERSEERIR PG E 2] T —(E & ER B ER AT
EHARIEA S B R e TR

1987  Stilinger, ; Ludwig, & Stegemann,

HEREENZ DA RN A X BT ESE

1989  SHPISR - S - /EIERE
™ SEE

bt % of 1 A A& % € Fy.48+0.47mmol/L

1990  Butti
S THERE AR RAAEE) -

1996 BIEF - A4l HEER BB LUA AR R RS DU AR

R EEH) -
TR TR ~ R R B3~ Hh B ROkt
1998 BREL - FXH FAE - FORED) B IE B A RGR AR
57 o
2005 HEE - BN FEAERIREEEED) - (R ) -

FIIER ~ R S S ER TR R IR 3% T B IAURF ]
Gk 121 HEEEESHHIRE DA 8

2002 EHHEER i# 10 #b o ml{SRIPEEkEE 2 —H A A E D
R FEH S BT KR ARSI B b
Vi RE E AR

2000 ELT PR SRS R AR - SRR RET] By Y — TRy

RIFIRIH ) -
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KL P RRFTSR AL - HEER BN EH i 2 RS Ho S S RE B R 2RI S AT R e e 7R
R MEEEER - HINBIGIEER IR - BB ASREENH AN EN SR ATP - R
HERFRIFHEILLERTREE - HIL - PEERIETU/HER RAFHVIER A SR B R

ATP-PC - R AR 3 HRE RS AN S A AR SRS R EREET] - K
HEEAFEEEFEKR - 2 3 R RGUJAR ERE(E HSHE 220 B —V) A iR
RYYENIERRES > IEAEBFHRAER - BEERLLEBE S - MR R PR ETT
RS RERL (L&Y - s S R LA TEDIRE B2 - & LA Tz E EhiE
i#% 10 FLUERY - {E5ERIEHLEL (Creatine Phosphate) AT E ATP (V&R > EEK
HITHE CEBIH) R - e R R AR R 2 AR R (R 40 (B
IEH » 1995) - tlEs - &SR A E 2R s R - e R T2
IR HE AT W B M SR ORE B M pE B AU P SUE 48 ATP > R AUEH RSl fE E Fh B 4
1% 30~60 FOEERI R KA R (FME > 1997) - kB GHEY ARG R E T
DIPERS: - G FAEENRE I e RS LEFRIE PA R ARG 2 N IS ERATEL
BN TIEWEFEENR WA - B LA S HBR LR G5 ATP - EEdKE
BiAE B CHEHAR R L -

{h ~ BB E2 im0 SR

FHRSPEEREEFE R AU B HAESITE DL ATP-PC KRS 2 Tl e 2
HREELMTRER BT - WENEIAREESHBEAERIGR H NG ATP Rk
B2 R - AL > FERTETRINGRIRF - HLAISRRE ~ IRpfE] R A B S Z [RAAT R

— ~ ATP-PC e R QiR

ANBGHLA ATP 2R » (AR AR ATP #8847/ 85 7 (Brook et al., 1999;
Wimore & Costill, 1999) - W/EHFERN PC &% ADP » {EHIZB[FERK ATP » BXREEALALE
Yz A Hallgk By E= iRl PC fifF &k ATP By/&E1EaE ) PC fEifFE#Z%
HERPEBNIS TR - T ATP BREMERGS) - e 8 ACHR AR - AR Scke 28 b -
B E R E IR - TEalll SR P E DU KRS B HFE PC {7 & » (F PC EFEHEK
18 » [EIRF R 58 BN AT (E ATP BE MR B2 IR - (EHEDEMEE RbEos - 27K
ISk Fy B T AL EE T (2004) 5 FREOSLHAF(E (2006) ZFFESZATEE AR 0 KA
FeH S PHEBRE B R 2 R 4K B - BRI T ATP-PC sE 2 AERE 1 2 Al SR & far [ Al
=
(—) FISEE ARG -
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(Z) FISREFREIZEAE 10 FPASERKE - (R EHERE Rdlll SREF IRy 3 % -

(=) FISRSEEIZCBEREE 180 /9y - IKERFREI LA R 120 /47 BH - MAMRERE
78 2mmol o

=~ iR R ISR

BEFAELLEIBIE BTN ~ FOBRET SRl - ArfRaE & Ri ATP-PC g8
S AGEE LIRS AT ES © IR 2 258 T eE - BURR
NBS SR SZ A6 T » T LB 32 A8 JTHVER S » A EFE S R ol SRIEF - A 2 e R 7L
FE BT RS N S 40 SRR T RO E FE T B E - — M skE » FLBATI 288 )1 2 FlI kA
IMAMEZEE] 12mmol/M FEAE Kyl (3T » 2002) - LM AEI4R P 4fr i — /K4 -
DARI S i aE SO A FLEE IR SRR Y EME » (EALBEM 2R JHe s « BEAAHEEREE R IBRE
B R R A B AR BRI A 5 (B BJECTEEE T A MR ER &
IS 2 BT iR B BRI S » SR A ST IR IR AR aE S U 4t Talll 9k > #EIEER
EREREEE P HACHTERE 2 BB ) AR EET (2004) 5 ZREEH(E (2006) FHE AT
TERE KT E S Bk EEE) SR 2 A B IR AT I B AR R B CiAE )1 2 314K
A FEAS
(—) £~ BRAoHISR - BEIEASRESIR A R RSN SRR 9096 -

(7)) FeffoepIreEkilaH SrallleRI i By 30 /ety - Z07H H SHIEAGRES ISR Ky 40~90 1) -
TR IS Rl SRHSF FEIEY 3~5 REEREE » DARIWILPAAE A Z N SR s i AR B FLBE A e
ISR AR - (EER ) FLER 1S DIRE RS -

(=) INERERIZLL PR 2 180 2/ 5y » (R ERFRI LA 2 130 X/ K 'H - MFALBEE
1E 12~25mmol -

= ~ AARERCHHRH

ARG RENERREFFIRE S - WIS RE WIS - AR SR E# &
RE AR BIIRIER RSP R 2T R ER - ATl R iy 8 OBt
TYIFIR R E o (RIS EEALA B A E BRI - MATE A RALMEK & A E AN B
il FEA BB ACE - A RSCEIARRE ST » SRR IR SN - th el e R EHLAALG /T
5 R ] (5 S AR AE SRR EE Y AR S B - /K2 SRS REE AT - JARIHFRIRHY
BROARREAES TN 52.7ml/kg/min > (R EEREL ~ AERER K p REEHESE T (Reilly, 1990) -
BT HERET o AR RHET 14 2@ERVTEE > AT THEREE R 22ml/kg/min > 495
B AR EHY 50% (Seliger, 1968) « FAS | » HEERELEEHL LM SIHYZEK A S » (HL

7



FAREEEET
20164 E=+FHE 1-11 85 BERC BiaetE REIRR DT

i I /e A RE AR - PEEREE 5 Bt —EAE L it /7 - $HEEFEERE (8] ATP

GEAA R > HAlR = AR -

(—) 2 BfiogrGallar - FHIERGRERIRZ ST Ry KT ISRRERY 80~859% ©

(Z) oG AT S DTSRI fy 1~3 088 - SIRIEIRAGHE ISR i el e
REFNISR Fy 5~10 53 - (R S ] Bl SRiRs eI AH ] > AT R S TR ER &k ATP 2

BEST
(=) ek RIZILBEEEE 160~165 2K/73 » RERFREIDARE 2 120 /73 By H - ImALEE
1£ 4mmol -

b ~ a6

PEERE TR EES) - FrESNYERE - & - )T~ SRR RERERY &)
HH - BEETEE T ZOKES, - JRRIEE R EE B B A B S A Pk - HRyEG
L E PR P o i P MR S 1 BB R R Ao A R IR I R BRI o ALk - 1t 2 i e
o BEPAELEF T AR L A HE Ry RORE - RIS R T EE s & -
B TEREESEERH AT AT > ARERNH RGN Z EBES - BN
(BFHRET AL L - M HEBE TR E AN B eI Rz 2 — - AH
Sl SRARRE T S (IR FEER S BN RE B (G R (U R BT T AR B R T 2 - SEFREREEFE AR
ETATZ A RS > (HHRPRIEREEFR KRS T ATP LA HA A - sl erAlR 2
AR ERL ~ FEFEAEC ATP (YA LEETEE - Frll > WREIEHEERESN IR AL R i3
BT EEN VISR T > A REfRTHE T S RGRE B PRI ER] ATP PG HEEER
WL > e EE RS E TS E T -

PN

THE (2003) - HEBKAEENIF IR B AR RN IT o (LTRIAT S 18 (2) » 61-62 -

FHTT (2002) © ZEF)FFEE - JLaE © ARAEE i

T (2004) o FAHEERELER H pE B U S Mt pe | SRER H AR ZEK « By 5 52
# (BARHEERRD - 3(2) » 2225 -

EEBEENRRBEMZESG (1999) - A#EE) - 1L © AREE TR -

2EFSEFRBMZEES (2000) - ZZF#HE - b - NRESE HRH: -

BHE (1997) < st e PR E B 8y AE M LB B - A&7 178 (1-2) > 106-108 -

B~ {FfE (2006) o FEEIAHEBKILERE BRI ASIEENGIR 2B/ o (7
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LA 2HE B 2T > 21 (2) » 125-128 -

SREE (1999) - #@)pE A E SR E - 2L ¢ BIRES o

FRIEH (1993) - ZZE)FEZHE ) - 210 AU EEERIRAE -

FRIES (1995) » AFRERAFHEEK ISR FAVIER - F2EhdE > 9(2) » 135-145 -

ARG (2002) - HEERLL ) 752 /70 — A2 2001 SF A ZE LG LT EE T 75
DIFEFER CREREE RS0 © BT 2= EREAS > =107 -

JUEE ~ BREX (2005) - HEEKES) -PHYIIRERFBIELE BN TT © A e B2 (B R
RR) > 2> 18-20 -

GHIEER (2002) - PEBREBYIE (B AIRE 2R EHITT - B0 E B PR B 2 2
# 17 (3) » 49-50 -

PREZ ~ 2RI (1998)  AHFEEREENIVRE R HLIERTES - (/g AE2E2E8E (BARIEERR)
21 (3) » 303-306 -

FHEET (2009) - FEBREEERHVIGEIRF EELRE B RS DT - TS AEEH (AR
R) > 23 (1) > 102-104 ~ 115 -

EEM - BHEE - IR (2003) o BRI G A A - AT L ALREE T RER

PREL ~ TET 52 (2003) - HEEREET-RCREFISR Z PRa - A ZEA1EAC > 109 > 98-103 -

SPITE ~ B BIRNE (1989) - FFAEE) S AT - AL - ARBEE LR -

BUE(Z ~ I (1996) - BRPFBRECEERY BLREFFRE SR S BLRERE JIRVAIGR © (LR AE BT
77> 18 (3) » 22-26 -
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The Analysis of Load Intensity and Training Method
in Volleyball

Chin-Chih Chiou"*, Tse-Min Lin' and Ching-Fang Yu®
! Office of Physical Education, National Changhua University of Education

*Department of Physical Education, Chinese Culture University

Abstract

Volleyball is an extremely competitive game and players are required to have high levels
of physical performance and techniques during the game. The techniques of serve, re-serve,
setter, smash and defense are high intensity movements that are low proportion of the total
number of actions during the game. On the other hand, preparing positions, moving steps and
jumping are low intensity movements that are high proportion of the total number of actions
during the game. According to analysis of attacking and defensing time, energy from ATP-PC
system is most commonly used. Only a little energy from Glycolysis system leads low blood
lacic acid and heartbeat during the game. Energy rich phosphate compounds are burned to
provide energy for muscles in anaerobic metabolism during the volleyball game. However,
with the extension of attacking and defensing, Glycolysis system has to step in to provide
more energy, and re-sets the ATP during recovery period. The purpose of this study is to
promote volleyball players’ performance by analyzing their blood lactic acid, heartbeat, and

intensity of the game and providing appropriate training based on energy metabolism system.

Keywords: movement technical characteristics, attack and defense moment, intensity, energy

metabolism exchange
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