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Pacing profiles of 1-km time trial in high school male cyclists

Tomohiro Nakamura'”, Tomohiro Izumi™ and Shizuo Katamoto'

ABSTRACT

The aim of this study was to investigate the pacing profiles of 1-km time trial (1kmTT) in high school
cyclists. Five high school cyclists from each grade who participated in 1kmTT competition were taken
videos with a high-speed camera, and we analyzed sprinting speed every 83.3m. 1kmTT performance in
second- and third-grade (senior-grade) cyclists was significantly faster than first-grade cyclists, but there
was no difference between senior-grade cyclists. Thus, subsequent analysis was performed between first-
and senior-grade cyclists. The maximum speed of 1kmTT in senior-grade cyclists was significantly higher
than first-grade cyclists. However, no difference was found in fatigue index between grades. Analyzing
speed curve using two-way ANOVA, significant main effect was observed only in the speed factor.
1IkmTT performance was significantly correlated with the interval speed of 750-1000m in first-grade,
whereas with 167-250m and 333-1000m interval speed in senior-grade cyclists, which resulted in different
trends between grades. In high school cyclists, the results suggest that the association between 1kmTT
performance and ability to achieve higher speeds during sprinting and ability to maintain the speed
afterwards differed between inexperienced freshmen and other more experienced grades. Therefore, it is
considered necessary to use a grade-appropriate pacing strategy to improve 1kmTT performance.
Key Words: High school, Cycling, lkmTT
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HEH - REEERER 11T 540 (Neil and Kevin
2001), 1knTT DT F—< 2 AR FOEH S
Ml 5 5 2T, HPFEE ISR EEA
R L LCRERk SN, T ETERIEMELE O/
BN ERAENS Y — " A 7Y A NETE
KIBITHRIEWNFIE N E SN TVWD (JBARL

1978, REF 5 1980, HAD 1989, #iFH 5 2009,

(L35 & 2015, AFHS 2016, HAHS 2018). Fd
—5C, 1kmTT OR—AFFZOWTIE, K4
BLOZU— A2V R MERRE LIRS
IZRRBITWD (S 2020, KE D 2011, de
Koning et al. 1999, Corbett 2009).

KHES Q01D 1%, EAN Ky 7L oHA 7
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IVETEXEHT DT all-out strategy” NEUNE T
A% (Corbett 2009, de Koning et al. 1999)
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3.1 1kmTT d—JLR A L
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F72, 1knIT OI—/LH A Kb EVWADOHE
R R L2 XKRNE, 2 B3 A TIHHEX
il 500-583m ToH - 72728 (r = -0.958, p <
0.01), 1 FATITHEXM D 833-91Tm X[ TH
o7 (r =-0.945, p < 0.05).

RAKEE L, Wi ogREiEes b I —1 4
A b EOMICHEERADHBEBRZ R Lz (1 4
A, 2 BXION3 A r=-0.897, r = —0.752,
WY p < 0.05). LU, mEndEE Iz oW
L, ZOXoT—NF A LNERBERAOFE
BRI, 2 BIO3AFAERHIC LB I 2o
7= (r=-0.791, p < 0.01).
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#3., A—NFA LLERME, REEERIUEREETE L OMEEMAR

X ()
REEE REEE EEETE

0-83 83-167  167-250  250-333  333-417  417-500  500-583  583-667  667-750  750-833  833-917 917-1000

14 (h=5  -0.718 -0.505 -0.333  0.097  -0.128  0.064  -0.210  -0.578  -0.617  -0.899 % -0.945% -0.899% -0.307 -0.897 % 0.970**

2-3EA (=10 -0.598 -0.622  -0.906° -0.492  -0.846 -0.890"" -0.958 " -0.913™ -0.004™ -0.876™ -0.827™ 077" -0.791™ -om52* 0200

#: p < 0.05, %% p < 0,01
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#9551 (de Kooning et al. 1999, Corbett
2009, HUEES 2020) R°, NAAE—RHRATT
ke L CotTd 551k (Wilberg and Pratt 1988)
IZE > TTON TS, AFETIE, 2 5O A
AV — RO AT &EHANT, BERRGHSO PR
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R—LBIONR Y 7 AN L— "NEREATRREE |
BIO2 B —&fATRPI Doz Z A
3L TATVY, DO DO A E— R (300fps,
1/300s/f) LEER THoT=Z LD, EHEIZT v
THALEREHTDHZENARETH-T-2E
HiLb.

L AFAREE 2 B RO 3 AR 1kallT RO
MR Ll 92 &, 2 B RO 3 4FAERRE 1 4RZERE
I bXREEHENFEICES (X 2), LR
(333m LARE) DR, e L O iRR
FENEWEITY, I—L %A ABRBEVMEBEICH
o7 (G 3). LoL, 1 HERETIE, 750m LI
D 3 XEOBEE & TR LT — v A L

& DOMICAHEZRADOHBERERIIBIE S L) -
7o (#3). SbHIT, 2B 3HFAERFLITRRY,

HWER TRD/REWNEIEE T Z A LPREL
7R DR D b (& 3. BERSICHS
LB L XL OEWKRTFEY A 7T 2 N (63
WhH ~ 69BH) O 1knll O L—A5HE1T9 &,
TRTCORMDT v T2 A L T—NEALE
DOFIITAEREOHBEBEER GO ¢ =
0.722 ~ 0.955, p < 0.01) (FiE#S 2020). F7-,
HEH S (2009) 1%, KREFEHVA 27U XK (73.40
~ 79.13 ) @ 1knIT DL —A55H7% 200m = &
FEhi L= A, 200-400m XLISMT T —/L &
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BLE—H LG LNZ. $7hbb, 1 F
ARETIE, BEEEN T — L A DI HEEITIR
W E T L) 5 (FFiEDS 20200 12—
BLARNZ &0, T— A L L HFRROX NS
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TV H A LD BERTF A X ELEE &3 2
DD, 1kmTT (21 B — AEy DRES) % 1815
TECWERRMENRSHD. LR -T, R_—2X
By & D BE ) DTS DA HEIZ S TIEARFZE
25 TIFHERI O3k A 72 AS, BEE: & 4h o T
B2V 1 FERETITE R MM EZ L, L—2A
IRHP— PR TR e B REMES R ST
—J7, KHG (2011) OEN kv 7L dHA
7 A N ERGIZ LT kT O L— 252 k%
&, FLERD BVGEFIL T X TO XM Tt 72
A — RITEWE DD, FEEE) D OB K
TERIZITHEL L~UVICZEN 2N T L NS &
nNTng., £, HRERFHEICHE LY —
A7 URRNIEBNTY, HENTr—~v
A DEARD AL FRICEEE RIF I N2 b
R, WEKTFRITEYTSE 148 £ 3.0%TH
S22 EEIABMILTEY (Corbetto 2009),
WK N ROMIL, AFEO SO L [F%EOfET
HoT-. ZNHORERND, 1knlT L— AT,
AR P RITFEER LNV OEELZ T v E
ZHNDHTD, RT3 —< AWEDTZDITIL,
L — AR BT D e B 2 5 o 2 RIS A
WD ZENFHO LD IS,

1knTT T, ZHETL—RBIAED DR KRESS)
TRAE )L EJH < “all-out strategy” O B EEM:
(Corbett 2009, de Koning 1999) 73, =t—FDfH
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TZIFTANOLNTE ., Z0E 2T, R
BEHEOMENOGHBOLNTLYIalb— g v
(Ingen Schenau et al. 1992) X2, L —AEHID
Ty TEA DL T—NHE A LEDORITIZTEVHE
BEIBAR N & 5 & T 5% (de Kooning et al.
1999) Mo HXFRFSND. £z, 2020 4F 2 I
fi& X417~ Union Cycliste Internationale (UCI)
N7 w7 HRGRFHERS @ 1kalT ITHE LT 8
HOBRFOA— )L A L EFmEE & OMIZX
BRAOHBEBEGEIRRD NI E (= -
0.736, p < 0.05) @NEY A b youtube LV, BN
FRIRICR R SRR 2 B E DOVERH L TR
H), EEKXESICHE LI KRFAEICBNT, &KE
T T EALLET—NEALEOMIZITHEER
IEOFEEREE ¢ = 0.945, p < 0.01) (FiES
2020) EHNTWDZ Lnh, HBAOHEKT
PRI EE 5 2 WHIE T, L— AR T
ENETREEEZSOONDINPNEETHD
TLERRLTWD., AFEICBNTS, 2 BX
O 3AEAERE D X R B o R BV L ARAERE R D
LABICEL, T A LEOFERBEN
H % < OXFHECREHEE TRO LN, £
7o, DXEEHEEZITHEBRERE & O AAEH DR
BT D, “all-out strategy” IZ
& % Fe L D ZE DR T O R o0 =

—NHA DB EZ TV bEZBNRD.

LU D, 1 AR TN TR/ R E
FIZET—NH A APNEL e DN R Sz
ZEDD, BN ERD T TOBEED
<, A7 & B B RERBS D]
BEMEN B 5.

L2 AT, 1kalT OFiHREIXIBI L% 60-70
BThdrZ b, WmEFERBLOABFERD
W6 DT RLF—ERNUE LRI
THYH Neil and Kevin 2001), 1kmIT % A% —
FNBIRKREN 2> TEVYISLZ LT, AH
FHNTH L D D =R — D KAL) 72
EHZBEICT 208 9 DT EDTIRR .
Ariyoshi et al. (1979a, 1979b) %, 1400m % 4
CEDMIEN G, AEEE < D IR
<ED, HOWFI—TEAEL—RTELLV D,

D4 3R 5 & HiVTITHIL7- exhaustion test
DIRT =~ VARHFEIZEL, R
il SRR D B - 2 AR & TR Zh =R D TTtE
L7 L7erREMENSH D (Ariyoshi et al.
1979a), @A % — MRFORAFIEIE O FE R G
CHEFFNS B, Ao TPyl R FE S SR E
FHRE MK > 72 (Ariyoshi et al. 1979b) Z &
L. IR OmEIE, N—AE S E T
£T B2 TL—RAPIC R X —E LRI
FRHL, L—RAEBTZORKEEXINLD TR
MRHDHZ EamEB LTS, A (2015) 1,
FHIFFEORER, AEHFEFE 2 26 - i
O _R—=AB 2 G T 5 2 &0 1kl T /N7 4 —
~ U ADHHE TN FICEBRT S Rt H D Z
EERHE L. —F, EARAKERIERTHER
W KRS TOL— AN a2 L-HEs
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DOXMERNWTHEENZO LN TE LT,
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BH— AEMZ BT A AZEIE, A%k bIRET AT
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I ETH D EHEI SN D.
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BRI o To 2 &, BERE DB TE Hix
EIREEE AT L TV ho Tl D 2 OR
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5. %Em

AR A 7 U A MZBWTIE, kT Ofték
EEERIZE D BOVEEEZRBET SETB IO
Z D% OIRFEHERFRE ) & OBMRMER, BB
W AR CRRBRAFEATS 2 B L OV 4E & Tl
WA ENRBEENTZ. LA - T, 1knlT /X7
== AD FIITFHFEEBE Lo — A
Wga2 WD Z ERREELEZ HILD.

6. BiEE

AWFFEIE, BARRAESEBHOEE DO 2 O
INT L EfSh, PERE & L TABIEICH )
LTWelWiemtAEY 1 7 U A b OERRICEER
FEHTH L B E

SE 30

D HEARMES, EAFDS, D), HEHSA,
RKIPRLEL, VEEPERE T, PHHE, EAE
— HESHFHEORT O] (11) 38 KO H]
EEH OFME, EROUEE B R KEHS
AR—V & - BURAamsr R RS No. Tt
el B s i m R B A, HisE
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