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Analysis of Propulsive Power on Gender Difference
for Breaststroke Swimmers

This study is to analyze the relationship between proportions of different kinds of
propulsive power and 100M breaststroke performance for male and female breaststroke
swimmers. Twelve male and twelve female breaststroke swimmers from Taichung
swimming team and the National Taiwan College of Physical Education were in the
experiment. The age group is among 19.5+ 1.7 years old, height 168+7.2 cm, and
weight 61.6+7.6 kg. All swimmers were tested by Power-rack machine based on the
counter-balancing design, and 3 measures of propulsive power: arm stroke, leg kick and
combined whole stroke efficiency, were recorded for each swimmer. The results are
compared with their 100M performances. Statistical inference is as following:

1. The proportions of the arm stroke and leg kick in the combined whole stroke
propulsive power are 42.87 + 5.67% and 50.89 + 5.85% for male swimmers,
respectively. The same proportions are 45.22 + 7.61% and 48.11 + 7.05% for female
swimmers. There is no statistically significant difference in the propulsive power
proportions between male and female swimmers.

2. Coordinative Efficiency, the leftover proportion after subtracting are stroke and leg
Kick, is 6.23% for male and 6.68% for female. There is no statistically significant
difference, either.

3. The coefficients of relation between 100M breaststroke performance and propulsive
power are: male-whole stroke (r = -0.86**), male-arm stroke (r = -0.82*), male-leg
kick (r = -0.65*), female-whole stroke (r = -0.66*), female-arm stroke (r = -0.51),
female-leg kick (r = -0.49). There are statisticaly significant relationships between
100M breaststroke performance and propulsive power except female arm stroke and
leg kick.

The above results indicate that the proportions of arm stroke and leg kick propulsive
power tend to be no difference between male and female breaststroke swimmers.
Nevertheless, arm stroke and leg kick are still the two major factors of the breaststroke
performance. Also, in order to achieve better performance, improving propulsive power
IS very important in the training schedule.

Key words:Breaststroke, Gender Difference, Propulsive power, Coordinative Efficiency
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1 16.1 % H 4 £ oo Lo H @ o3
FR S A DA SN A= el AL - T (O L
o E B AES LR E B
FRIT A F LR REEDMEIEG
P o e
Fopow g 9oy A o £ R o o
7 12.66 % Hd4 P M B A4 > F S

f”’F’ ‘;7_“\' ﬁ% T/T:_ Eﬁ #: ,Hﬁ: j‘% *gi‘_ o

1995 -~

I

N

5 ooip B
B

e J

E"ﬁlz'ﬁjb,k

(adi2 eI 2B A B
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BoMe A E £

JE DR

1997a -~ 1997b -~ 1999)
lri b

o4 e gy oo

&,E_ ;\ é WU
# R P L
;li o

m

R = X & 2

L 1\,‘L - -
3 ¥ &F‘ 2]

N

SRR SR £
e SRR

i 4

-~



It

=1

[

gl W P AR Y REFETRE R LR

. @}Ek*’;’;‘.—j'%g'frr B R A B S T I NI O A

Hop R 4 FRftes F e g ARG M
oML A F v g W% L (1997) 7 F ¢ (1999)
AN - B L d T A E SR AN RS FF A B
AR r‘sgvzgk'ag A AN A RS F L RN
A ooH kG- RAL A E 0 F B H LA R
S BB LERG 4 3 R BEEE N FENE R PR T
PR EHE ARG E R RS T LT R EE ?H
BE AL B 5 S 2k s s pe s g R (% LR
e F L e s F) 28 & s F x100 hE B E T
—,ﬁ—‘ﬁili%i*?‘kﬁ'fﬁ%’é%g&fj}o%&jjﬁégk Fit o 4 5 E X E

Pk R EAEFRALR O HLRNET 2R FEH AR
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AR on AP T G E BB T X s G-
FrHE % - -3 XRF = B F 1 iv ;e ~ Bl %kIIE

TP SIESNPIN SR TR B A

4
T
<
=
<}
&
&
g

LE L r L - s X oL LR R FERAF KR TH R
FERPAFLOD s G EEERZE O FR T XREE G
2R R EF (& - ) EELIRLEE L FEER R
Boama hd (A& )2 £5AFFHRL(LHEZ)-

d F T H BT AT 0 2AE L A0 & g R
% 9 4% 80.38 4 3 106.28 # 2 B > T i £ P R ohpE R L

7.65 & o F 9 A A u kF oo 7 FE L 1002 ¢ ARG Y4
5 80.38 4 3 95.22 #) 2 B T £ v R F L 7.00 &
43 £ 100 2 ¢ k2 % 9 42 88.34 5 2 106.28 ) 2

B T gL P L 8.29& c m p R 3 1 LES
B a4 BB EHE F 16 2 F 2 F 4> REH S F
3L H L E A B IMALER E 0 F LE S KB 2
BY 25 b g F (L& T)-

A F % MR X FE L 4 E #ndentical subject with

repeated measures) 2 & 3 0 X FH AL KA L F L P
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DR AR RE R AL PR L R ES T

T # & * , (counter-balancing design) <o m Bl ( # B % % >

It

7\ 7\ Vo /\'lj

/\/\/\/‘\E

PP H o T R e RE L oo

F % %

1~ p % % (indepeendent veriables)
L8 LA £ X £ (arm stroke) ~ B % ( leg
kick)~ # £ ( whole stroke) ¢ SR yFE A E e
I8 # 1T o

2~ i % 3 ( dependent veriables)
- IR R R A |- A R - I S | A 1 S
S A CEECRE R R B SR 2B I I

A Bk E o

AR 2" S RS 2

"

I

Ji

N~

)
)
)

94 # 9 7 ¢ 4 3 10 * 4 > 1 & 1 iF £ g !
mEF R LHE -

BOE GBI KR E DR F o
RRARERMNREN > TR BEXRFFAE G B
L 0% = 35 f T i o KX X A X M OE o
HXRBARPRRAERFEPNF > ®FXFA DR

Bl %k 1 &

PR AR 4R o
EANE SILNE S - SR T
CANE G S S
Power-Rack i #% 5% f £ 2 31 B - & o 4c B -
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B 3-1- Power-reck sk ¥
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I~ VR %

T3 A B 94 # 10 8p 1 11 % 4 p ¥ F X 8 B (7 ¢
Rl %k oo E B4y =2 10: 0032 12: 00 T £ 2: 00 3
16 : 30 & & B pF £ & (7 Bl &
= ~ R % AP

(= ) 100 = = g & o

(=) 3 & 48 & 5 F o

(z) y=igi&ds o

(e ) B & f& & 5 F o
= N /Eljﬁg%/z

7B A 7 e F R € F Power-Rack f #% 8 f £
25l Be 2 @F 427 d Bl- ¢ 5 M- Power-Rack % B & 4 B
T

G S B A I RCERE L A

Power-Rack v & f1 * S @ F Wt i = ch 4 F 2 v 5d F

—~ 3 gl

% 31 Power-Rack * 2z 4 ¥ - 7 B Power-Rack # @ 7% %
Feoiv > 2 Ay KRR L P EE o d N Power-Rack &
s oot F AL

A ]

|

s
7~

R

5: 1 ( Hopper » 1983) » #1 1 % ;féiﬁ i fe B

DEREE N BT

—

£

W
’
X
W

B oA % & R e T

L o9
‘_,..\l"'

)
~—
R

¥ AETER > LERLEET D kG R
T H e FR & -

I R T B L IR - U TSP S S S i
Aoz B A Fk o BV E A E 0 3 F R
B 3= o

=3
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~
Jin

)

)

B L EEE o B A s v o 3 B E
e Lo ovE o Lok A D ¥ 4 F oo
100 = = gk plF P R R E S ERFRANE S 2 (B
SDIEE S - Sl

N~ IE'J:%E%E_}'%’

~ o~ o~ o~ o~
v

|1

Rl %D kR ERE R ERAR

o T L I SR R s I S A B T AR
b OE X BB TER L Yy 4

T ok # £ (warm-up) 400 =& = o

A E P B A M2 70% S E R A F R k2

Bk i 15448 f e &% X84 5/ 1% E

Bode ™ % S b e

XEFRFaES FREH L EHRL 835 d 4
‘f&ﬁ%ﬁ&%’ﬁt%ﬁ 3.35 > & % % 8.35 2 8 (3 52 ),
S S A e ST I I s A N S0 AL - - L N S G e
B o dr i ® s o o Aoy AR i
dr2- 8§ o 8 (Hopper s 1983) 2 & 4 T

o i X fom 2 &2 (Kg) x*r e g (M) 4 § 0

R ( sec)
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& 400 = =
!

Power-rack ¥ #% 3* § £ % 51 &

B % E 2 i
0% R~ MR LA EGRERE <
1~ % ¢
2~ % £ -
3~ B %
|
OB o K
|
— ¥ 4 f FE 2 S5 H
H |
¥ d i ¥
|
R SR 2 S S 2 T S S G &
|
A N

Bl 3-2 - 48 & # F Pl % 2 5B ot A7 B
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o A

Ji

—
* e el

“~

A

7 o
) A f & ( Pearson)
) B B+ % & AT
S - 4

BT

=

B
3B

~r.
N
P

_}ﬁ
=
=
N

o B

2 Bp T

T R ¥k E

#0r @ o2 F 4 8PSS10.0 2 X #t W

IR S SIS P E S

4B iR 7O
(4 L > 1991) 3
o2 A0 M E o B R A M
# (one-way ANOVA) + &% 7 + it
A A I
EA RN g

e oA e R

§ 7 S

g = 05-
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52 3

B g 2
R A

#

AE AL - A AF R M - T E LB AN 2
LR LR A e s A E Ny RP T R E o
R
§ A AE L A ANFTRERFZFSF o w0 di 4-1 2 4-2
2 4-1-~ 9 3 ~ & 3 2 A A FT R A A
L3 W £ # |3 3 & # (100 &+ A Ak
a2 )| CA) | (&) Ll (4 )
C# )
> |T s #k| 168.1 | 61.6 | 19.5 7.65 92.21 24
L L S Y 7.6 1.7 2.70 8.92
g |T k| 172.9 | 66.9 |19.17| 7.00 84.9 12
+ | % X | 5.76 5.79 | 2.04 2.59 4.08
+ | 324 | 163.3 | 56.25 [19.92| 8.29 99.52
+ |#®® % | 5.11 5.14 | 1.24 2.75 5.76
d & 4-1 8 5% ® x> AF T H T HEMEAD RS E KD
B L 7.65+2.7~ § 3 7.00+#2.6 # - + 3 8.29+2.8 &£ - 100 =
g A A % > M A 92.248.9 f - § F 84.9+4.1 5 -~ + 3
99.5¢5.8 f) » M F ok B 5 2 ¢ F & < & ¢ K H b oo
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04-25 7 F 0 A G gE A E £ Lo fe e H F P4

) Ed B %r Y B % ¥ =

(kgmis)|4ies & |F 40 %| fries HF A0 4| fies H{F o0 % s s [Fov k

R lii: A (kg.m/s) (kg.m/s) (kg.m/s) ((kg.m/s)

> |z | 3.96 1.72 | 44.04 | 1.97 | 49.50 | 3.68 | 93.54 0.28 6.46

W |z | 1.88 0.79 6.67 0.97 6.50 1.74 10.9 0.45 10.9

g |z | 5.60 2.39 | 42.87 | 2.82 | 50.89 | 5.21 | 93.77 0.39 6.23

+ wwi| 1.22 0.54 5.67 0.59 5.85 1.08 9.03 0.55 9.03

+ T | 2.33 1.05 | 45.22 | 1.11 | 48.11 | 2.16 | 93.32 0.17 6.68

0.27 0.18 7.61 0.17 7.05 0.31 | 12.99 0.29 12.99

4
Ei
i
i

d 4 4-2% %7 0@ x> § 3 B 4& L 5.60+£1.22; %] £ 3
2.39+0.54 > it ® & ¢ 42.87% +5.67% B % 2.82+0.59 ik B
& ¢ 50.89% +£5.85% ; * + W £ 5 2.33+£0.27; x| £ 1.06+
0.18 ik ® & ¢ 45.22% +7.61% ; & % 1.11+0.18 % i # & b
48.11% +7.05% ; j > M % & & 3.96+1.88; % £ 1.7240.79
g B & o 44.04% +6.67% B % 1.97+0.97 ¥ ik ¥ & b
49.50% +6.5 % -

320§ A 100 2 %ok A oS o & Jf f iR M S adp B oAR
B 2§ R gdhiE 2 L E e KL R § 4t
AOE LR e F ot A b L F F e LB

TR I I R -
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R L T R
04-30 MM E L LS F PR KA A

£33 BT jd R B © M EFR
xR

o R 221.273 4 55.318 33.237 .000
B op 191.402 115 1.664

B e 412.675 119

S HME L OFE ML E R 2 g e F (kg¥M/sec) 2 T 35
# 2 £ ® % > m & 5 3.96+1.88; ¥ £ L 1.72+0.79; B % :
1.97+0.97 ; =+ ¥ 5 3.69+1.74; = A 5 0.28+0.45 -

SEEE s X E g e s &0 M 2 2 3 g de B ¥ 5 2Tukey HSD

¥ P o

(1) g(C= & » x££ ) =2.25%
(2) qC= & > 8% ) =2.00%
(3)q(Cm e » £ +% ) =0.28
(4) q(m & » #H ) =3.69*
(5) q (% £ » %) =-0.25
(6) q(x % » £ +y) =-1.97*
(7)) qgCx £ » A ) =144~
(8) q( % » £ +yr) =-1.72*
(9) q(H % » s ) =1.69*
(10) g ( = +% » a3 ) =3.41%
PR E ST J'I—JF% Moo L SE S>> B o B L >N £ >3 o

LobgrSEE e > A o L o+yr>E] £ >4 0 > i i % ok % (p<0.05)

oﬁzﬁg\]%—'\‘%/“_{+”fér”ﬁ;%F\]%J{"S/‘-&IJ_{,fg‘;\é%}ﬁ%?}{ﬁo
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044 7 3 A E L LS X B KA HE A
F

4L T4 pd R S £ MoE
B 221.536 4 55.384 77.154 .000
B p 39.481 55 718

® A 261.017 59

1~ &2 3 & 3 N hd e F (kg*rM/sec) 2 T o i 2 £ & £
m & 5 5.60+1.22; % £ 5 2.39+0.54; gy % 5 2.82+0.59; =
+%r % 5.21+1.08; ¥ # % 0.39+0.55-

2~ 8 & ~ % £~ gy s £ +yrends i ¥ F 22 Tukey HSD £

eogi

(1) gCm & » %+ ) =3.21*
(2) q(m & > gy ) =2.78*%
(3)q(Cme& » £ +% ) =0.39
(4) q(m & > ta# ) =5.21%
(5) qCx £ > g # ) =-0.44
(6) q(x = > £ +y ) =-2.82*
(7) g (% £ > ##n ) =2.00%
(8) q (&= » £ +y° ) =-2.39%
(9) q( &% » a3 ) =2.43%

(10) q ( = +%° » 2 8 ) =4.82*
AR ET LGN B A SR A o B S >E L >
L+ SE S SR A o £ +ur >N £ >3 0 F ¥ R # (p<0.05)

o B L wh % 3 £ hyr o, pomrax 4 3 % L, v A i BEOF kB o
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Z 4-5- % 3 A gL L e F PR KL NER L
F

®E R ET 4 pd R IS 2 MoE
B 37.911 4  9.478 150.574 .000
B p 4.462 55 6.294

® A 41.373 59

1~ &2 3 & 3 N hd e F (kg*rM/sec) 2 T o i 2 £ & £
m & 5 2.3320.27; % £ 5 1.05+0.18; y % 5 1.11+0.17; =
+5%r 5 2.16+0.31; ¥ # 5 0.17+0.29 -

2~ & ~ X% £« oy~ £ o4y chde i K 2 Tukey HSD ¥ ¢4

Weogi

(1) gCm & » %+ ) =1.28*
(2) q(m & > gy ) =1.22¢%
(3)qgCm e » £ +5 ) =0.17
(4) q(® & > ta# ) =2.16*
(5) q(x <% > g% ) =-6.75
(6) g (x££ » &£ +yr) =-1.11*%
(7) g (% £ > ##»n ) =0.88*
(8) q (&% > £ +% ) =-1.05%
(9) q( & % » t»3» ) =0.95*

(10) g ( £ +% > 3 ) =2.00%

PR R E T g s WS AR o L >N 2 >R

£ o+gr > B> A o Lo +gr>A] £ > 0 F & ¥ R B (p<0.05)

o B & vA A L odmr o o as 4 v %] £ ok i A OF kB o
.ii*’%’iﬁ\'@}?et’ B RO 2 EHOEE R REEARE D

grf 4o & L BH AT HFA P REF L} Magel

&
=k
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(1970)~ Hoppr( 1983)~ Nigg( 1983 )~ 7 ¥ = (1993 1995~
1997a~ 1997b~ 1999 ) = # 7~ ( 1995) > 4+ &K &% ( 1992) - 3#f
oA (1992)~ 3F % L (1997 ) & 37 ¥ (1995)- % B @ ¥ «
(11998) - & F 3 T 2 * 48 F & F & v & &k F Power-Rack
ks AT HFHALES FhP L 1R

Hopper & 4 (1983)~ # ® 4 (1992)- = % L (1995)
2 7 7 % i Power Rack w 3" W b e i & o X od4p A gt B

oA g4 R s ok ko i E R g F A E

L chv 5 0§ &
AP T RS Ko § F B A M F 5 5.60£1.22; ] £

& i ¥ F 5 2.39+0.54; B %4z & # F 2.82+0.59; + F ® &

<

B F 5 2.3340.27; % £ j e F 1.06+0.18; B 4 i
# % 1.1140.185 3 > M % § % & f it # F 3.06+1.88; ¥ £
B F 1.7240.79; B ¥ f & # F 1.9740.97 - & &= 7 # %

B o 3 ReAR TSNS d B RET N d 3%
A S A B A L R S
E A L SR I

FrE#HeEEir o mns ERd 2 BEE . LR
vE D SRR B - LM IR AEHF
A N A T R L L I N

N

frt.
®
Ay
F_L
X

pﬂ
>
:ﬁ’

SRR S A N R
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% 4-6~ > M A E L LB A b R R s TR L

8 gHT 4 pod R o = F i MOF M
K 91616.353 3 30538.784 374.545 .000
B p 7501.286 92 81.536

A 99117.638 95

1 2B 2 Fomfe e FF A B2 T kL s 4
% 44.04+6.67; B % 5 49.50+6.50; £ +%r 5 93.54+10.94 ;
% B 5 6.46+10.94 -

2~ 3 2 s gy s L 4y E R hde B F R A b 2 Tukey

HSD % &  f&

(1) g(x =% » gy ) =-546

(2) g% £ » £ +5 ) =-49.50*

(3) q(C% £ > s ) =37.59*

(4) q (5 % » £ +5 ) =-44.04*

(5) q (8 % » 3 ) =43.04*

(6) qgC=*+% > #3H ) =-87.09*

ot R 5 T o 'Fl Do E oy > ogr £ g > £ oy K

_—f.>]t,,,,gg, , égggj\ig (p<0_05)oﬁ;vgp—ﬂ*/,,\;u); n’é—’\%?&lj_{

FAM . m AR EF KR
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%4_7‘gr;,’_idj-:;,u‘<§;£%IE'ﬁA\LL'I}IJ%ﬂﬁ'I/V\$%*§-‘Q%

AL BT A pd A S F ME A
B 7 46475.006 3 15491.669 270.008 .000
BN 2524.496 44 57.375

& e 48999.501 47

1 2B 2 Fomfe e FF A B2 T kL s 4
% 42.87+5.67 ; B % 5 50.89+5.85; £ +%r 5 93.77+9.03;
%> A 5 6.23+9.03 -

2~ 3 2 s gy s L 4y R BB hde B F R A b 2 Tukey

HSD % &  f&

(1) g(x = gy ) =-8.02
(2) gq(% £ » £ +% ) =-50.89*
(3) g% £ » 3 ) =36.64*
(4) g (&% > £ +y ) =-42.88*
(5) q( 8 % » 3 ) =44.66*
(6) g+ +% » #H ) =-87.563*

A - BT L L A L S A AL
£ >4 8 égggj\ig (p<0_05)o ﬁ;s’gp—ﬁ A LEJES S| IS

FAM . m AR EF KR
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%4_8‘_g.;,'_¢dj-:;,s<§;£%IE'ﬁA\LL'I}IJ%ﬂﬁ'I/V\$%*§-‘Q%

AL BT A pd A S F ME A
B 7 45222.908 3 15074.303 135.501 .000
BN 4894.935 44 111.249

& e 50117.843 47

1 2@ f » N chfp e s 55 At 62 T o E B E L a2
% 45.227+7.61; B % 5 48.11+7.05; & +%r i 93.32+12.99;
% B % 6.68+12.99 -

2~ 3 £ s gy s L YR B R hde B F R A b 2 Tukey

HSD ¥ &  f&

(1) g(x = » gy ) =-2.89
(2) g% £ » £ +5 ) =-48.11*
(3) g% £ » 3 ) =38.54*
(4) g (8% > £+ ) =-45.21*
(5) q (8 % » 3 ) =41.43*
(6) g+ +% » #3H ) =-86.64~

AT A —5 Moo Aoy >l ogr £ o+yr >R £ B ogr s )
> A 0 E g FLE (p<0.05)c g %rF & v » wg & 3% £
oA o e AR F kK E
75Fﬁgﬁ?&ljifrﬁﬁ’.’gﬁy’gﬂ-%@#ﬁ.@ﬁ$ﬁ?ﬁ}§%’:ﬁ;'ﬁ Ak
Bl ok g o0 2 MM E GE iR # K I L dE iR # F oh 44.04% £
6.67 ~ B % & 49.50% +6.50; ¥ + X £ & 42.87% +5.67 ~ ¥
#wr & 50.89% +5.85; 4~ F x| £ & 45.22% +7.61- g % & 48.11
% +7.05> iz A = ..‘%%%fzfu’@&%ﬁé;’é&qiﬁgwﬁ—g

)
£ d £ B g iR e fope (1982) B % i s §
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FAe® A E o o w ik 70% ~ % £ @ 30% 0 3
IS SR B A T IR AL [ RE N N S
e F kY E2EFEF RS R LR 2T
Holmer ( 1974) 3k /& 51 2 ¥ sk 0 25 i X 5“7 10 8 % v
k@ E R > (e Ay R R T AR RE S
R L Pya §E A EHFLE

AF 7 % % B AW o (1992) 7 F 2 (1995)

N

—

oy

* 4p 1T e Counsilman(1977) %t s+ & B % eh 42 & 4 b 75Y%

En

X £ iE 25%??7?;}:,%\,quipﬁﬁqgi%og;j\ﬁﬂiﬁg%

s T F g Es kg o A AEEg R d Ay N L ag
AN

m
BrR A B A f R AN - A AR L SO P s A Y e
I RS FaRE AL FRGE TR

Ape 3 o- R ARS > T O R E AP R R R

COLFR e E S R R T L v R S
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- ~

FAFLE LN

204-9 7 &k E L R AP F LR R A
g 3 (n=12) + (n=12) T &

100 # & & % 84.9+4.08 99.52+5.76 -7.179*

4 5.60+1.22 2.33+0.27 9.099*

5] 4 2.39+0.54 1.05+0.18 8.181*

g 2.82+0.59 1.11+0.17 9.698*

£+ 5.21+1.08 2.16+0.31 9.362*

=R 0.39+0.55 0.17+0.29 1.228
*p< 0.05

f0100 2 % bk Z E M fp i F )tk T REE (

4-9) K F o 7 42 g

Hi 2 REFMHEDLE

W3 ook %3

04-10 9 4 3 £ B E S FF AL 6 £ B L A
g + (n=12) + (n=12) T &

£ 42.87+5.67 45.22+7.61 -0.855

B % 50.89+5.85 48.11+7.05 1.053

= +Hr 93.77+9.03 93.32+12.99 .098

= 3 6.23+9.03 6.68+12.99 -0.098
*p< 0.05

A AL s F L ME A Bt R

100 =

~’ﬁ’]£ﬂ:}ibbﬁi’

Tk A R 8

NN X 5

\ﬁf%lv\ i+%w;{fﬁggﬁv'ﬁgpu

g
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TR

Ffe s F Lk BRAESFI L L LR EHT kS

b How E I \aujiﬁﬁﬁ%pﬁg« E‘bé%ﬁ%“,kigo;,,&rtuﬁj

4y
H\
g

2 32 & ¥ & eh e 1845 Laubach(1976)# 3 45 &1 > * ¢

Fﬁ?’g'élfiﬁjﬁa“iiﬂ ,ja,tsmi,rigjg’_aﬁ.{—ké?'rﬂ,tﬂfuJ o

AE R R EFI AT A R E SRR ko
T F v (1999) HE F R AR 0 7 F v AT A E AL
pou E RS E R G AR LT e

(=
B
|~
%
=
s
o]
=
—t
5
S
—
-7‘_
=
E0)
N\
|_\
(o)
©
\]
—
A
-

I ik Heyward %
FR 0 A F i osed S F 3 eh 4% o 4 ¥ b 0 TR
3+ 60 68% o Wt I AF T ARF AL T o

B oo AFEMFEFE T OF YR Y R ERZ I

¢
ﬁm
~=ie
i

R T E B T A 0 A A L & X L ¢ * Power-rack
EHoRMEHES F LA F G PR T FYAY
o Fl 3 R FEHR DR E A 22 DR o BE D

s 2

B 3 oo om 7 F % 1

ot
A
o o
St
~=h
3
i
Ll
1%1\
=
_
}‘\
N
-
F_*
T
(‘:z
A
=

e F e E Lt g REREOEET TR IER G E LIS
X oo e AN (1984) dp o i ¥ S PF AR A R o dE R 4 ok
Z N V- SN A A R B =t A N BN i R
R P &tk 5 B (1997 )4y I B E pFAE £ o T dh g b G o
TR 7% 0 & E 199 o R R R A X B BT R
M R R R R R ORE DF A R A
Ao g E BT PR E ~ HW R E A BRI AR R

Eoan Lo R R ERET G Al B R P

=S

WEa B2 4L R R 7 A ALY LR



).

~ AP B A AT

2 4-11- > 8 2 R R A M ke L 2k
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B 3.93 11.43 | 2.36 | 0.14 36.39 60.05 3.56
C 4.34 11.99 | 2.41 |-0.06 | 45.85 55.53 -1.38
D 6.73 | 3.06 | 3.44 | 0.23 45.47 51.11 3.42
E 4.12 | 2.22 11.89 | 0.01 53.88 45.87 0.24
F 4.52 1 2.12 | 2.59 |-0.19| 46.90 57.30 -4.20
G 5.69 1 1.97 | 2.69 | 1.03 34.62 47.28 18.10
H 5.31 | 2.02 | 2.38 | 0.91 38.04 44.82 17.14
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\ 2.26 | 0.73 | 0.85 | 0.68 | 32.30 37.61 30.09
w 2.45 1 1.09 | 1.00 | 0.36 44.49 40.82 14.69
X 2.00 [ 0.89 | 1.17 |-0.06 | 44.50 58.50 -3.00
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