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The changes of specific fitness and physiology profile
in elite young handball players during entire season

Abstract

The aim of this study was to investigate specific fitness and
physiology profile in elite young male handball players
during a season. Subjects were recruited from four high
school handball teams which were finished on top 6 of 2006
National Teacher-Student Cup Championship. Seventy-six
male subjects were completed the tests in three stages:
transition stage, preparatory stage and competition stage,
during the season. Subject were asked to perform specific
fitness tests (body mass index, body fat, 15m sprint, vertical
jump, grasp strength, back strength, ten-step jump, handball
throw and shuttle run) and to give their saliva samples for
hormones, testosterone (T) and cortisol (C) analysis. The
results showed that the habitual hand grasp strength, back
strength, handball throw distance, and shuttle run were
significantly improved during the season. Ten-step jump and
15m sprint were significantly gradually degeneracy during the
season. There were no differences in body mass index, body
fat, non-habitual hand grasp strength, handball throw velocity
and vertical jump during the season.

Saliva T concentrations at transition stage was lower than at

preparatory stage. Saliva C concentrations were significantly



higher in competition stage than that of transition stage. The
testosterone-to-cortisol (T/C) ratios were gradually decreased
from transition stage through preparatory stage to
competition stage. Our data suggested that the specific fitness
of were gradually improved during the season in habitual hand
grasp strength, back strength, handball throw distance, and
shuttle run but not in ten-step jump and 15m sprint in elite
young handball players. The T/C ratios were decreased over
30% from transition stage to competition stage which might
indicate insufficient recovery time during the seasona

training.

Keyword Special fitness, Testosterone, Cortisol, T/C ratio
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= A A R I RN I e
Gabbett (2002)7 7 ¥ i =k B g & & [ S4p B 4 i 7
ooy - kB Y - aEESE R &R AN
46.8+4.2 -~ 45.2+4.5 ml/kg/mi > ¥ z % F g A L 3k iF B R
L2 EEA FhRRS SR B LA FE
B Sk o TV R MR - BBy - s ERER R
Gabbett (2002) & % * v 2 3 @& * # L eh & % #F § & (7

20 = 2 47K g > i B 3 4 % A Leger et al (1982)h 4 7 ¢ 4
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£ Rl % a4 o2 LA 12 4 & s 0 R4 5 2736.7£166.4 o ¢

23 % g (l1998)F F h R A s E L Ap L X3 5 A RS
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3 (1997)4p & - 1996 # I :
COTRN S < N - SN B
192.2cm ~ 96.6kg = P H fv = ~ + & & 3 & 8 £ v fodp W
(190.1cm - 87.9kg ; 190.5cm ~ 89.1kg) - % *¢ "2 (1998)4 & >
%7 ¥ F A ESL ) R AWML AL (78K B = v 1
¥k A £(64.9kg) ® & 2 v L BIRE L F AT AN G
(178.1cm ¥ 177.lcm)p %+ = ~ - ¥ 5 B % (171.3cm) > ¥ ¢
AR 44 1095 EF B o~ E LT F AR AR FS AR R
A T S T A - S AR5 S B e M B S-S T & S
4oz (1997)F AL 8 % % 00 o 2 3 & % (1994)% 7

K H SR FSH E B kR R oY £ ok F B R
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R d LR kR E o

oS E R MR BB

4 8,
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ol

EAMET MRS F e 2 i F 7 Ead sy Fik
e o K B oep B2 Mmoo 3 £ 2 BTt o Alen
etal(1988):}ﬁ5:£EﬁfF§i’£‘-ﬁﬂ”*4’a"éﬁ‘ﬁ’iﬂ‘]’*’ziﬁﬁ%i&fig
Bobe o LFRE T redhd FApBYy X mAR ¥ AER
PR B(F 5 B IoasEg s %)%k - Lutoslawska et al
(1991)F 7 B % = =% + A 19km 12 42km & P B @ 4 & 10t
Forobaa 4 BT e KA FTBRRAR -
u\i;;'rz’flﬁvfi%éﬂ’ﬁﬁ%%ﬁfﬁi%i%%fﬂm&?ﬂ?ﬁ%
= % > Alen et al (1988)4p & » & § 24 & v~ 4 2 R iF &
S b F Bk HEAMERD MA o A FHERFHE
FTONM o EPEEFEI R ENFERMBDER > LS
8 ¥l % 20 £ MM & A Tk AR S 8B i 2 1L
¥ 248 7] 36 % F 124 B RS PR Y AR
SR R R 2% 8k e 0o o R PR LA DB s X
Bo@®frRERRET LS EFERR g ERE AR
A FmERR S

PR K E R R AERFE YD B R
(1998)# # 3" R e § & X @ 4 & 74 §F 8
Fpm LY A e F L~ 6 5 8 MR T
FRMETHEEY AT F o s = RRY RS
- B RS A F A ZE R E R Y (Sex-Hormone

A
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Binding Globulin)& % £ ¥ & % » = X Bl O F B S % =
HE R - kA FRT A e AR RS
AR R A B R DALY RO AR R BN g

-

PEFEFBH > FEFREBERTE s Loy ko 4
PR A B AR G ORA O N e R E R o
AW R g REAMBEALFHE LT A

EhoL g e EHMEALFTBELE 0 Lutoslawska et al (1991)
FEiEbeid £ 2 0 F R F A A 19km & & 42km v F 8 o
= %% AWk AP K ST E(25.345.6 1 18.5x4.4y

mol/L ~ 23.1+4.0 2 13.4+5.1y mol/L)» & F B & B r & ¥ 4
4t (0.312+0.063 % 0.476+0.124 4 mol/L ~ 0.447+0.110 =
1.005+0.410 ¢ mol/L) » & P &L ¥ & 4 L& & € 1| g L F B
kR o F R R L 18 B ) o> 19km & 42km dx 2R @ E £
@ R AME A F Mk R F W e (21.5£3.9 1
25.3+5.7 ¢ mol/L~16.7+10.5 3 23.1+4.0 # mol/L;0.365+0.120
% 0.312+0.063 ¢z mol/L ~ 0.357+0.112 & 0.4470.110 ¢
mol/L) > ¥ 7 & & F & F i > 4ok 3 2 Lchik LK &
FrEmEATHREAT KRR I F 5 KE-

Lac et al (2000)% 7 + % 3 % i& 7 a 4% £ B B 2 JE 3
BEgd v F o 2R EARERETFE Y FFRF DN e a &
FovosoARE R L FRE R F S FRE DN o
oo BRI E L TR F o FREFSAH s B BT
LR EHP FP LIRS R AR A R
MM FREFRMERESAHEY SRR

P EHALEERR AFREFFRBETF TR

&

Hoffman et al (2005)% & # m & & & h + § £ X L @ &
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2 ~

R1

CIE AL S i - S S AE
(Electrochemiluminescence immunoassay ECLIA) » ¢
Roche Elecsys 2010 & # 4~ 17 &k % & | o

Elecsys Cortisol sh i &% R 2 5 % & R 2 > f| * &
Cortisol # B8 M4 e 5 3k f 2 7 - ¥ # p o Cortisol
%] Danazol e i® % & £ % & k9 + B 4 fo@H ¢
‘e eh Cortisol ## 2 ## - 423 &£ 4 $ F v 4 + o B
£ = % > @ * 40 Cortisol = 24 F# ¢ & 4L & v F &
3¢ o Elecsys Testosterone én @ % AR 2 5 s &£ R 12 > |
* £ Testosterone #F B2 M o ¥ B f &2 7 - W N
Testosterone ] ANS(8-Anilino-1-Naphthalene

Sulfonic Acid){f- Norgestrel 2 iv * > J& % & kv

e\

d1 > ¥ o¢b 4 e Testosterone i 24 $ £ 4 F 2 L
8 ah B & = % > ¢ 4 eh Testosterone i 4 F ¢ 5§ %
(VS ERLI N | S

Elecsys Cortisol # #& - (Cat.N0.11875116)+ i = 100
= F

% % & % Streptavidin eh gk + (F P 2 )1 5g 6.5 ml:

o

+ wm & % Streptavidin ehjiigk 3+ > 0.72 mg/ml » ¥ &
4 1 470 ng biotin/mg #c ¥+ 5 % % A o

~ Anti-cortisol-Ab~biotin(#% % )1 g 9 ml :

B>

¥ % i+ Anti-cortisol % k< % (¥ )90 ng/ml; MES

¥ ¢ % 100 mmol/l > pH6.0; & 5 & -

R2 - Cortisol-peptide~Ru(bpy)s?®*: (2 ¥)1 5% 9 ml:

o7 i po e 2z Cortisol #7424 % (& =) 25 ng/ml ;
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danazol 20 pg/ml; MES ¥ f /& 100 mmol/l> pH6.0 ;
% AW o
5~ Elecsys Testosterone # #| - (Cat.N0.11776061)+ & {7
100 x » & :

M~ % % Streptavidin v ek + (F P £ )1 ¥ 6.5 ml:

=
5y

% Streptavidin ek 3+ > 0.72 mg/ml > % &

»
=N
oy

4 1 470 ng biotin/mg #c ¥ + ;5 % F H o

R1 - Anti-Testosterone-Ab~biotin(*% % )1 g 8 ml :
4 ¥ % it Anti-Testosterone ¥ k = %% (% & )55
ng/ml ; g B % =% 40 mmol/l » pH7.0; & % & -

R2 - Testosterone-peptide~Ru(bpy)s®"; (2 £)1 g 8 ml :
™o&7 v 4 & 3z Testosterone i 4 F > 3 ng/ml; §# &
# # ANS/Norgestrel ; g pt # ¥ % & 40 mmol/l >
pH7.0; & % A -

6~ A B A A ¥ EMEL L0 A~ 4 > £ 12 2880(rpm)
oo 10 &~ 4 -

7~ L F KRB REM T o # % CalSet 3 & - Cortisol
kR # B 12.5-1000 nmol/l ; Testosterone Jk & # [
3.5 =45 nmol/l -

8- fIl * Elecsys# & &£ B %k # > # * NCCLS (National
Committee for Clinical Laboratory Standards) == %
¥ % > ;2 (EP5-A)> & Cortiso PreciControlU1l & 5 i&
% 363 nmol/l~ PreciControlU2 T 35 & 52 865 nmol/l
- = F @ ¢ 2 # wm A PreciControlUl SD 5.08
nmol/l » CV 1.4% ~ PreciControlU2 SD 8.54 nmol/l >
CV 1.0%; % # /& & PreciControlU1 SD 5.67 nmol/l >
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11

CV 1.6% -~ PreciControlU2 SD 12.5 nmol/l> CV 1.4% -
ok d - BE A oo

fI * Elecsys i # £ % # B > # * NCCLS (National
Committee for Clinical Laboratory Standards) = %
% % > 4 (EP5-A) > & Testosterone PCU®1 T 5 & %

21.5 nmol/l ~ PCU2 T = & % 6.75 nmol/l » - = & &
vz & B PCU®1 SD 0.201 nmol/l» CV 0.9% - PCU?2
SD 0.115 nmol/l> CV 1.7%; % # & & PCU°1 SD 0.337
nmol/l> CV 1.6% -~ PCU2 SD 0.174 nmol/l > CV 2.6% -
mobd - B oo
AR I A B L U

A g N Bl o

R EBRE R

R S = N -J) I

5

I~

bR AR R RE Y OER THK

%

TLx oA RERE P A A
sl % 4 B 5 0.069 = 52.00 nmol/l -
% 3 ™ 0.069 nmol/l & % * 52.00
nmol/l » R % % 3 % ¢ 12 0.069 nmol/l & 52.00

b

%

Rt

e

nmol/l & =+ -

= o e A R R (R e B )

Panen g ke Al R D F (cm) s £ (kg) > A%

W

A
wE

(9% )E ot B(KQ)FE R 0 B E P B AR b3

moREE s Mg et 2 g s € § E @ * (Biospace s

In Body 3.0 Composition Analyzer, Made In Korea)BIA % %

T e

BN

2 k2 LR F R 4y & (BMI) -

4R A

510% K4z (1997)

(=)~ & = 5 (W] e v & 1)

1 Al

- B4 WP e R Y JE 4 kR B (Takei Scientific
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510% K4z (1997)
(- )~ Bl &> 5
1~ - B4 P dofe &2 mig * ¥ 9v4 g B (Takei
Scientific Instruments CO., LTD ; T K K 5002) -
2~ %éﬁﬁ%i%iéﬁﬁﬁ BB ek 2o A v d g RO
o F A hER 3R BB E T oo
CEFEREINS LA P PR A xS E#FH2
) B ® F o4 o
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7 ~ 15 2 = @i
51 * Gorostiaga et al (2005)
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1~ 2= 5 p & 8= #5353 ) BT - 2
2~ B P~ur ot §T A As BE AR 1T DR B o
3 F A Pl 2% 0 BH P i1l LA H
EENEE E &
L R oMY ERRBEERE L4 e & b2 4L
EoiE R Lok AR R oo
(- ) & &3
B - o A EME G - BE 2R R 22 R g
e Fo oo
(=)~ &> & 0 (B A& )
I- @ 2w p > L@y 7 L ke
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AT AL R S R L R
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1~ o= 5 p & HE R @23 ) g7 - = o
2~ & X Pl 2% o BH P o miE 1= oA H oo
DR R <k
5l * Draper et al (1991)
(=)~ ®l &> 3% 0 (B4 4)
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(=) e8> 3t
1~ 2 A L R B HE = oo
2 B3 2 B2 B pE g i TRl S H oo
3~ F A plm 25 o H P i 1S iAo
1~ & npozk @ R &
3l * Gorostiaga et al (1999)
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1~ Bl % > &0 (B 40w & L)
(1) ~ sk & chpl % £ @ * 2k & * ¥ ¥ (FCCID:
IBQACMI003 APPLIED CONCEPTS, INC. PLANO,
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(2) ~ Bl & ¥ % B A PR L 25208 gzl
()T @FHE w2 T H LT Jrkar o
T AfA a0 2 F DS A AT
HAR O oEF AR o
(4)» = @FF ¥ b+ 4 & ANk FEE e
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1~ Rl & > 3% 0 (B 4o &+ - )
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(5) e F B HMP %k chiB AT » € & R & KR ki
5;:7%«'»; L ¥t (T e I oFE M o
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oA pa M pa Pl w2 20 o 2 opE o OB R OB 4 B
(B9 & 425 202 ¢ &) £ 7 F B #E 47 & B v 4
AR R E PR PR B - K
ZEN RN S AR A S 500 2 ¢ j& & H 40 T g
#OEREEFF LR AN A S BB R
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B | Bl @ R v g v ERR N

(n=76) (n=16) (n=20) (n=20) (n=20)

£ % (#) 16.4%+0.9 16.6x1.1 16.2%+0.9 16.4%£0.9 16.6%+0.9

m e (#) 5.2+2.4 6.4+2.0 5.7+2.1 5.0+2.4 4.1+2.4

£ % (cm) 175.7+6.7 175.9+5.0 176.7+6.7 175.6+7.0 174.7x7.7

£ (ko) 69.9+£8.2 74.9+£10.6 70.4+8.9 67.7+4.5 68.0+6.9

BMI (kg/m?) 22.7+2.5 24.2+3.5 22.6+2.5 22+1.8 22.4+1.9
R A

13.2+3.8 13.8+5.5 14.3+3.0 12.2+2.8 12.6£3.5

(%)




22 AR EAMLE®RPBEE

(ml/kg/min)

L L o
ff* £ 4 4 (kg) A7.4+6.4° 48.1+5.8° 49.6+5.9°
g v £ 45 4 (kg) 41.8+6.7 41.9+5.2 43.0+5.9
# s 4 (kg) 125.3+23.72 129.9+17.5°%° 133.7+17.9°
15 2 & @ §i (s) 2.463+0.174% 2.440+0.136° 2.610+0.128"
L % B+ (m) 24.6+2.0° 24.4+1.9° 24.1+1.9°
£ 3k 4 % (m) 37.4+3.4% 38.3+3.8" 39.3+4.4°¢
£ & g (cm) 54.7+7.7 53.6+6.5 54.1+6.8
=K @k (mls) 21.8+1.4 21.7+1.7 22.0+1.4
B & # (m/s) 23.2+1.4 23.2+2.0 23.3%+1.6
IR
49.9+4.1° 51.9+3.3"° 49.9+3.9°
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(n=10) (n=14) (n=10) (n=32) (n=10)
£ % (cm) 173.6+4.2 179.2+7.3 172.4+4.3 174.4+6.7 180.2+6.2
£ (kg) 64.6+4.1° 73.7+6.12° 75.6+8.5"° 66.8+6.62 74.0+10.72°
BMI(kg/m?) 21.5+1.0° 23.0+1.72° 25.5+2.6"° 22.0+2.1° 22.9+3.82°
R Py e & (%) 11.3+2.4 12.6+3.7 15.6+5.2 12.8+3.4 14.4+3.5
A 2R3 FLE o p<O0.0 o
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E5 3 1Y
S R L £ =+ ¥ T PR
(n=49) (n=102) (n=48) (n=82) (n=48)
£ % (cm) 181.5+8.3 187.8+10.3 187+10.7 177.6%£8.9 185.6+8.3
i £ (kg) 78.6+13.3 85.1+14.2 88.4+17.2 74.1+12.4 83.2+12.2
T

3l % B % £ 1% % ¢ (International Handball Federation) % »-

http://www.ihf.info/upload/matchresuts/athens_2004/content/pdf
s/HB.pdf »
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2004 & # & ¢ L M F I L F 2 ML F K 2007 £ 6
1p o B R% L k% ¢ (International Handball
Federation) & xt

http://www.ihf.info/upload/matchresuts/athens_2004/
content/pdfs/HB.pdf -

52



- N E OO

Adlercreutz, H., Harkonen, M., Kuoppasalmi, K., Naveri, H.,
Huhtaniemi, |., Tikkanen, H., Remes, K., Dessypris, A.,
& Karvonen, J. (1986). Effect of training on plasma
anabolic and catabolic steroid hormones and their
response during physical exercise. International
Journal of Sports Medicine, 7, 27-28.

Alen, M., Pakarinen, A., Hakkinen, K., & Komi, P. V. (1988).
Responses of serum androgenic-anabolic and catabolic
hormones to prolonged strength training. International
Journal of Sports Medicine, 9, 229-233.

Al-Hazzaa, H. M., Almuzaini, K. S., Al-Refaee, S. A.,
Sulaiman, M. A., Dafterdar, M. Y., Al-Ghamdi, A., &
Al-Khuraiji, K. N. (2001). Aerobic and anaerobic
power characteristics of Saudi elite soccer players.
The Journal of Sports Medicine and Physical Fitness,
41, 54-61.

Chiu, S. K., Collier, C. P., Clark, A. F., & Wynn-Edwards, K.
E. (2003). Salivary cortisol on ROCHE Elecsys
immunoassay system: pilot biological variation studies.
Clinical Biochemistry, 36, 211-214.

Chamari, K., Hachana, Y., Ahmed, Y. B., Galy, O., Sghaier, F.,
Chatard, J-C., Hue, O., & Wisl@ff, U. (2004). Field
and laboratory testing in young elite soccer players.
British Journal of Sports Medicine, 38, 191-196.

Chang, C. K., Tseng, H. F., Tan, H. F., Hsuuw, Y. D., &

53



Lee-Hsieh, J. (2005). Responses of saliva testosterone,
cortisol, and testosterone-to-cortisol ratio to a
triathlon in young and niddle-aged males. Biology of
Sport, 22(3), 227-235.

Delamarche, P., Gratas, A., Beillot, J., Dassonville, J.,
Rochcongar, P., & Lessard, Y. (1987). Extent of lactic
anaerobic metabolism in handballers. International
Journal of Sports Medicine, 8, 55-59.

Draper, J., Minikin, B., & Telford, R. (1991). Test methods
manual. Belconnen, ACT: National Sports Research
Centre.

Gibson, A. S. C., Broomhead, S., Lambert, M. |., & Hawley, J.
A. (1998). Prediction of maximal oxygen uptake from a
20-m shuttle run as measured directly in runners and
squash players. Journal of Sports Sciences, 16,
331-335.

Gorostiaga, E. M., lzquierdo, M., Iturralde, P., Ruesta, M., &
Ibanez, J. (1999). Effects of heavy resistance training
on maximal and explosive force production, endurance
and serum hormones in adolescent handball players.
European Journal of Applied Physiology, 80, 485-493.

Gore, C. J. (2000). Physiological tests for elite athletes.
Champaign, IL : Human Kinetics.

Gabbett, T. J. (2002). Physiological characteristics of junior
and senior rugby league players. British Journal of

Sports Medicine, 36, 334-339.



Gabbett, T. J. (2002). Influence of physiological
characteristics on selection in a semi-professional
first grade rugby league team : a case study. Journal of
Sports Sciences, 20, 399-405.

Gorostiaga, E. M., Granados, C., Ibanez, J., & lzquierdo, M.
(2005). Differences in physical fitness and throwing
velocity among elite and amateur male handball
players. International Journal of Sports Medicine, 26,
225-232.

Gorostiaga, E. M., Granados, C., Ibanez, J., Gonzalez-Badillo,
J. J., & lzquierdo, M. (2006). Effects of an entire
season on physical fitness changes in elite male
handball players. Medicine amd Science in Sports &
Exercise, 38 (2), 357-366.

Hoffman, J. R., Kang, J., Ratamess, N. A., & Faigenbaum, A.
D. (2005). Biochemical and hormonal responses during
an intercollegiate football season. Medicine amd
Science in Sports & Exercise, 37 (7), 1237-1241.

Jensen, J., Jacobsen, S. T., Hetland, S., & Tveit, P. (1997).
Effect of combined endurance, strength and sprint
training on maximal oxygen uptake, isometric strength
and sprint performance in female elite handball
players during a season. International Journal of
Sports Medicine, 18, 354-358.

Kraemer, W. J., Staron, R. S., Hagerman, F. C., Hikida, R. S.,
Fry, A. C., Gordon, S. E., Nindl, B. C., Gothshalk, L.

55



A., Volek, J. S., Marx, J. O., Newton, R. U., &
Hakkinen, K. (1998). The effects of short-term
resistance training on endocrine function in men and
women. European Journal of Applied Physiology and
Occupational Physiology, 78 (1), 69-76.

Leger, L. A., & Lambert, J. (1982). A maximal multistage
20-m shuttle run test to predict VOznax. European
Journal of Applied Physiology, 49, 1-12.

Leger, L. A., Mercier, D., Gadoury, C., & Lambert, J. (1988).
The multistage 20 metre shuttle run test for aerobic
fitness. Journal of Sports Sciences, 6, 93-101.

Lutoslawska, G.., Obminski, Z., Krogulski, A., & Sendecki,W.
(1991). Plasma cortisol and testosterone following
19-km and 42-km kayak races. The Journal of Sports
Medicine and Physical Fitness, 31, 538-542.

Lac, G., & Berthon, P. (2000). Changes in cortisol
testosterone levels and T/C ratio during an endurance
competition and recovery. The Journal of Sports
Medicine and Physical Fitness, 40, 139-144.

Obminski, Z., & Stupnicki, R. (1997). Comparison of the
testosterone-to-cortisol ratio values obtained from
hormonal assays in saliva and serum. The Journal of
Sports Medicine and Physical Fitness, 37, 50-55.

Passelergue, P., & Lac, G. (1999). Saliva cortisol,
testosterone and T/C ratio variations during a

wrestling competition and during the post-competitive

56



recovery period. International Journal of Sports
Medicine, 20, 109-113.

Rannou, F., Prioux, J., Zouhal, H., Gratas-Delamarche, A., &
Delamarche, P. (2001). Physiological profile of
handball players. The Journal of Sports Medicine and
Physical Fitness, 41, 349-353.

Wisl@ff, U., Helgerud, J., & Hoff, J. (1998). Strength and
endurance of elite soccer players. Medicine amd
Science in Sports & Exercise, 30 (3), 462-467.

Wisl@gff, U., Castagna, C., Helgerud, J., Jones, R., & Hoff,
J. (2004). Strong correlation of maximal squat strength
with sprint performance and vertical jump height in
elite soccer players. British Journal of Sports Medicine,

38, 285-288.

57



k- RPN P KGR S RER R LA o 2
Pl 5 RIE I P 51 7% = #ic 543
%34 1 3 Delamarche et al (1987)
Jensen et a (1997)
£ ok iR Tk i@ 3 Wid gff et al (1998)
T Gorostiaga et al (1999)
= ik 1 Al-Hazzaa et a (2001)
. Rannou et al (2001)
L o4 b
AW L Gabbett (2002)
H omrpe g 1 Chamari et al (2004)
L Wid gff et al (2004)
%4 2 Gorostiaga et al (2005)
P Gorostiaga et al (2006)
TR 3 Hm e (1997)
o e 52 4 % g (1998)
% 4545 (2001)
L 5
+® g 7
15 = = =g (Sprint) 2
50 = = f={] (Sprint) 1
# R 10~20~30~ 40 = & f#* i 2
10~ 20~ 30 = & f#F ) 3
30 = = f#= ] (Sprint) 3
Gk (B 1) 2
Yrgk B 1
i 4 12 %~ 45 55 2
a4 % §a 3
7

4 1%




s &kl REE 4

Fe Fe A PRI S 20m Split time(sec) i# & (km/h)
11 1 1 1 9.693 7.51
1-2 1 2 2 9.693 7.51
1-3 1 3 3 9.693 7.51
1-4 1 4 4 9.693 7.51
1-5 1 5 5 9.693 7.51
1-6 1 6 6 9.693 7.51
1-7 1 7 7 9.693 7.51
1-8 1 8 8 9.693 7.51
1-9 1 9 9 9.693 7.51
1-10 1 10 10 9.693 7.51
1-11 1 11 11 9.693 7.51
1-12 1 12 12 9.693 7.51
1-13 1 13 13 9.693 7.51
2-1 2 1 14 8.276 8.7
2-2 2 2 15 8.276 8.7
2-3 2 3 16 8.276 8.7
2-4 2 4 17 8.276 8.7
2-5 2 5 18 8.276 8.7
2-6 2 6 19 8.276 8.7
2-7 2 7 20 8.276 8.7
2-8 2 8 21 8.276 8.7
2-9 2 9 22 8.276 8.7

2-10 2 10 23 8.276 8.7
2-11 2 11 24 8.276 8.7
2-12 2 12 25 8.276 8.7
2-13 2 13 26 8.276 8.7
2-14 2 14 27 8.276 8.7
2-15 2 15 28 8.276 8.7
31 3 1 29 7.744 9.3
32 3 2 30 7.744 9.3
33 3 3 31 7.744 9.3
34 3 4 32 7.744 9.3
35 3 5 33 7.744 9.3
3-6 3 6 34 7.744 9.3
3-7 3 7 35 7.744 9.3
3-8 3 8 36 7.744 9.3
39 3 9 37 7.744 9.3
3-10 3 10 38 7.744 9.3
311 3 11 39 7.744 9.3
3-12 3 12 40 7.744 9.3
3-13 3 13 41 7.744 9.3
3-14 3 14 42 7.744 9.3
3-15 3 15 43 7.744 9.3
3-16 3 16 44 7.744 9.3
4-1 4 1 45 7.276 9.9
4-2 4 2 46 7.276 9.9
4-3 4 3 47 7.276 9.9

59



PE £ B A ATE S 20m Split time(sec) i# & (km/h)
4-4 4 4 48 7.276 9.9
4-5 4 5 49 7.276 9.9
4-6 4 6 50 7.276 9.9
4-7 4 7 51 7.276 9.9
4-8 4 8 52 7.276 9.9
4-9 4 9 53 7.276 9.9

4-10 4 10 54 7.276 9.9

4-11 4 11 55 7.276 9.9

4-12 4 12 56 7.276 9.9

4-13 4 13 57 7.276 9.9

4-14 4 14 58 7.276 9.9

4-15 4 15 59 7.276 9.9
4-16 4 16 60 7.276 9.9
4-17 4 17 61 7.276 9.9
51 5 1 62 6.862 10.49
5-2 5 2 63 6.862 10.49
53 5 3 64 6.862 10.49
5-4 5 4 65 6.862 10.49
55 5 5 66 6.862 10.49
5-6 5 6 67 6.862 10.49
5-7 5 7 68 6.862 10.49
58 5 8 69 6.862 10.49
5-9 5 9 70 6.862 10.49
5-10 5 10 71 6.862 10.49
511 5 11 72 6.862 10.49
5-12 5 12 73 6.862 10.49
513 5 13 74 6.862 10.49
5-14 5 14 75 6.862 10.49
515 5 15 76 6.862 10.49
5-16 5 16 77 6.862 10.49
517 5 17 78 6.862 10.49
518 5 18 79 6.862 10.49
6-1 6 1 80 6.492 11.09
6-2 6 2 81 6.492 11.09
6-3 6 3 82 6.492 11.09
6-4 6 4 83 6.492 11.09
6-5 6 5 84 6.492 11.09
6-6 6 6 85 6.492 11.09
6-7 6 7 86 6.492 11.09
6-8 6 8 87 6.492 11.09
6-9 6 9 88 6.492 11.09
6-10 6 10 89 6.492 11.09
6-11 6 11 90 6.492 11.09
6-12 6 12 o1 6.492 11.09
6-13 6 13 92 6.492 11.09
6-14 6 14 93 6.492 11.09
6-15 6 15 94 6.492 11.09
6-16 6 16 95 6.492 11.09
6-17 6 17 %6 6.492 11.09
6-18 6 18 97 6.492 11.09
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PE £ B A ATE S 20m Split time(sec) i# & (km/h)
6-19 6 19 98 6.492 11.09
7-1 7 1 99 6.160 11.69
7-2 7 2 100 6.160 11.69
7-3 7 3 101 6.160 11.69
7-4 7 4 102 6.160 11.69
7-5 7 5 103 6.160 11.69
7-6 7 6 104 6.160 11.69
7-7 7 7 105 6.160 11.69
7-8 7 8 106 6.160 11.69
7-9 7 9 107 6.160 11.69
7-10 7 10 108 6.160 11.69
7-11 7 11 109 6.160 11.69
7-12 7 12 110 6.160 11.69
7-13 7 13 111 6.160 11.69
7-14 7 14 112 6.160 11.69
7-15 7 15 113 6.160 11.69
7-16 7 16 114 6.160 11.69
7-17 7 17 115 6.160 11.69
7-18 7 18 116 6.160 11.69
7-19 7 19 117 6.160 11.69
7-20 7 20 118 6.160 11.69
81 8 1 119 5.860 12.29
8-2 8 2 120 5.860 12.29
8-3 8 3 121 5.860 12.29
8-4 8 4 122 5.860 12.29
85 8 5 123 5.860 12.29
8-6 8 6 124 5.860 12.29
8-7 8 7 125 5.860 12.29
8-8 8 8 126 5.860 12.29
8-9 8 9 127 5.860 12.29
8-10 8 10 128 5.860 12.29
811 8 11 129 5.860 12.29
812 8 12 130 5.860 12.29
8-13 8 13 131 5.860 12.29
8-14 8 14 132 5.860 12.29
8-15 8 15 133 5.860 12.29
8-16 8 16 134 5.860 12.29
8-17 8 17 135 5.860 12.29
8-18 8 18 136 5.860 12.29
8-19 8 19 137 5.860 12.29
8-20 8 20 138 5.860 12.29
8-21 8 21 139 5.860 12.29
91 9 1 140 5.589 12.88
9-2 9 2 141 5.589 12.88
93 9 3 142 5.589 12.88
94 9 4 143 5.589 12.88
95 9 5 144 5.589 12.88
96 9 6 145 5.589 12.88
97 9 7 146 5.589 12.88
98 9 8 147 5.589 12.88
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PE £ B A ATE S 20m Split time(sec) i# & (km/h)
99 9 9 148 5.589 12.88
9-10 9 10 149 5.589 12.88
911 9 11 150 5.589 12.88
912 9 12 151 5.589 12.88
913 9 13 152 5.589 12.88
9-14 9 14 153 5.589 12.88
915 9 15 154 5.589 12.88
9-16 9 16 155 5.589 12.88
9-17 9 17 156 5.589 12.88
918 9 18 157 5.589 12.88
9-19 9 19 158 5.589 12.88
9-20 9 20 159 5.589 12.88
9-21 9 21 160 5.589 12.88
9-22 9 22 161 5.589 12.88
10-1 10 1 162 5.341 13.48
10-2 10 2 163 5.341 13.48
10-3 10 3 164 5.341 13.48
10-4 10 4 165 5.341 13.48
10-5 10 5 166 5.341 13.48
10-6 10 6 167 5.341 13.48
10-7 10 7 168 5.341 13.48
10-8 10 8 169 5.341 13.48
109 10 9 170 5.341 13.48
10-10 10 10 171 5.341 13.48
10-11 10 11 172 5.341 13.48
10-12 10 12 173 5.341 13.48
10-13 10 13 174 5.341 13.48
10-14 10 14 175 5.341 13.48
10-15 10 15 176 5.341 13.48
10-16 10 16 177 5.341 13.48
10-17 10 17 178 5.341 13.48
10-18 10 18 179 5.341 13.48
10-19 10 19 180 5.341 13.48
10-20 10 20 181 5.341 13.48
10-21 10 21 182 5.341 13.48
10-22 10 22 183 5.341 13.48
10-23 10 23 184 5.341 13.48
11-1 11 1 185 5.114 14.08
11-2 11 2 186 5.114 14.08
11-3 11 3 187 5.114 14.08
11-4 11 4 188 5.114 14.08
11-5 11 5 189 5.114 14.08
11-6 11 6 190 5.114 14.08
11-7 11 7 191 5.114 14.08
11-8 11 8 192 5.114 14.08
11-9 11 9 193 5.114 14.08
11-10 11 10 194 5.114 14.08
11-11 11 11 195 5.114 14.08
11-12 11 12 196 5.114 14.08
11-13 11 13 197 5.114 14.08
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T B A ATE S 20m Split time(sec) i# & (km/h)
11-14 11 14 198 5.114 14.08
11-15 11 15 199 5.114 14.08
11-16 11 16 200 5.114 14.08
11-17 11 17 201 5.114 14.08
11-18 11 18 202 5.114 14.08
11-19 11 19 203 5.114 14.08
11-20 11 20 204 5.114 14.08
11-21 11 21 205 5.114 14.08
11-22 11 22 206 5.114 14.08
11-23 11 23 207 5.114 14.08
11-24 11 24 208 5.114 14.08
121 12 1 209 4.906 14.68
12-2 12 2 210 4.906 14.68
12-3 12 3 211 4.906 14.68
12-4 12 4 212 4.906 14.68
12-5 12 5 213 4.906 14.68
12-6 12 6 214 4.906 14.68
12-7 12 7 215 4.906 14.68
12-8 12 8 216 4.906 14.68
12-9 12 9 217 4.906 14.68
12-10 12 10 218 4.906 14.68
12-11 12 11 219 4.906 14.68
12-12 12 12 220 4.906 14.68
12-13 12 13 221 4.906 14.68
12-14 12 14 222 4.906 14.68
12-15 12 15 223 4.906 14.68
12-16 12 16 224 4.906 14.68
12-17 12 17 225 4.906 14.68
12-18 12 18 226 4.906 14.68
12-19 12 19 227 4.906 14.68
12-20 12 20 228 4.906 14.68
12-21 12 21 229 4.906 14.68
12-22 12 22 230 4.906 14.68
12-23 12 23 231 4.906 14.68
12-24 12 24 232 4.906 14.68
12-25 12 25 233 4.906 14.68
131 13 1 234 4714 15.27
13-2 13 2 235 4.714 15.27
133 13 3 236 4.714 15.27
13-4 13 4 237 4714 15.27
135 13 5 238 4714 15.27
13-6 13 6 239 4714 15.27
137 13 7 240 4714 15.27
13-8 13 8 241 4714 15.27
139 13 9 242 4714 15.27
13-10 13 10 243 4714 15.27
1311 13 11 244 4714 15.27
13-12 13 12 245 4714 15.27
1313 13 13 246 4.714 15.27
13-14 13 14 247 4.714 15.27
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T B A ATE S 20m Split time(sec) i# & (km/h)
1315 13 15 248 4714 15.27
13-16 13 16 249 4714 15.27
13-17 13 17 250 4.714 15.27
1318 13 18 251 4.714 15.27
13-19 13 19 252 4.714 15.27
13-20 13 20 253 4714 15.27
1321 13 21 254 4714 15.27
13-22 13 22 255 4714 15.27
13-23 13 23 256 4714 15.27
13-24 13 24 257 4714 15.27
13-25 13 25 258 4714 15.27
13-26 13 26 259 4714 15.27
14-1 14 1 260 4537 15.87
14-2 14 2 261 4537 15.87
14-3 14 3 262 4537 15.87
14-4 14 4 263 4537 15.87
14-5 14 5 264 4537 15.87
14-6 14 6 265 4537 15.87
14-7 14 7 266 4537 15.87
14-8 14 8 267 4537 15.87
14-9 14 9 268 4537 15.87
14-10 14 10 269 4537 15.87
14-11 14 11 270 4537 15.87
14-12 14 12 271 4537 15.87
14-13 14 13 272 4537 15.87
14-14 14 14 273 4537 15.87
14-15 14 15 274 4537 15.87
14-16 14 16 275 4537 15.87
14-17 14 17 276 4537 15.87
14-18 14 18 277 4537 15.87
14-19 14 19 278 4537 15.87
14-20 14 20 279 4537 15.87
14-21 14 21 280 4537 15.87
14-22 14 22 281 4537 15.87
14-23 14 23 282 4537 15.87
14-24 14 24 283 4537 15.87
14-25 14 25 284 4537 15.87
14-26 14 26 285 4537 15.87
14-27 14 27 286 4537 15.87
151 15 1 287 4372 16.47
15-2 15 2 288 4372 16.47
15-3 15 3 289 4372 16.47
154 15 4 290 4372 16.47
155 15 5 291 4372 16.47
15-6 15 6 292 4372 16.47
157 15 7 203 4.372 16.47
15-8 15 8 204 4.372 16.47
159 15 9 205 4.372 16.47
15-10 15 10 296 4.372 16.47
1511 15 11 297 4.372 16.47




T B A ATE S 20m Split time(sec) i# & (km/h)
1512 15 12 298 4.372 16.47
15-13 15 13 299 4.372 16.47
15-14 15 14 300 4.372 16.47
15-15 15 15 301 4.372 16.47
15-16 15 16 302 4.372 16.47
1517 15 17 303 4372 16.47
15-18 15 18 304 4372 16.47
15-19 15 19 305 4372 16.47
15-20 15 20 306 4372 16.47
15-21 15 21 307 4372 16.47
15-22 15 22 308 4372 16.47
15-23 15 23 309 4.372 16.47
15-24 15 24 310 4.372 16.47
15-25 15 25 311 4.372 16.47
15-26 15 26 312 4.372 16.47
15-27 15 27 313 4.372 16.47
15-28 15 28 314 4.372 16.47
16-1 16 1 315 4.219 17.07
16-2 16 2 316 4.219 17.07
16-3 16 3 317 4.219 17.07
16-4 16 4 318 4219 17.07
165 16 5 319 4219 17.07
166 16 6 320 4.219 17.07
16-7 16 7 321 4.219 17.07
16-8 16 8 322 4.219 17.07
169 16 9 323 4.219 17.07
16-10 16 10 324 4.219 17.07
16-11 16 11 325 4.219 17.07
16-12 16 12 326 4.219 17.07
16-13 16 13 327 4.219 17.07
16-14 16 14 328 4.219 17.07
16-15 16 15 329 4.219 17.07
16-16 16 16 330 4.219 17.07
16-17 16 17 331 4.219 17.07
16-18 16 18 332 4.219 17.07
16-19 16 19 333 4.219 17.07
16-20 16 20 334 4.219 17.07
16-21 16 21 335 4.219 17.07
16-22 16 22 336 4.219 17.07
16-23 16 23 337 4.219 17.07
16-24 16 24 338 4.219 17.07
16-25 16 25 339 4.219 17.07
16-26 16 26 340 4.219 17.07
16-27 16 27 341 4.219 17.07
16-28 16 28 342 4.219 17.07
16-29 16 29 343 4.219 17.07
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