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Relation between the 250-meter time-trial and 10-second maximum
power pedaling test of bicycle racers: setting the bicycle ergometer

load and motion time in order to improve sprint capacity

Yasumitsu Ishii, Yoshiko Kondo, Takeshi Kurokawa, Masayoshi Yamamoto.

National Institute of Fitness and Sports in Kanoya

Key Word: sprint, bicycle ergometer, load setting, GPS

[Abstract]
Bicycle racers do maximum power pedaling training using a cycle ergometer,
aiming to improve their sprint capacity. The present study examined the loading
condition and motion times to set for college student bicycle riders who specialized
in short- and long-distance races. The relation between the displayed power in
10-second maximum power pedaling (10sPP) under 4 loading conditions and a
250-meter time trial was investigated at a velodrome, and the correlations between
them were examined. The results indicated that, for the long-distance bicycle
riders, a high correlation was observed between the loading condition and motion
time, whereas for the short-distance riders, a deviation pattern was observed in
loading conditions and motion time, which showed a high correlation. This
suggests that a bicycle ergometer could provide long-distance bicycle riders who
want to improve their sprint capacity with various options in their training
conditions. On the other hand, for short-distance bicycle riders, it is important to
consider the specificity of load setting and motion time according to the capacity
measure (for example, average speed or maximum speed) that they want to improve.
For that purpose, use is suggested of the list developed from the results of this
study and included in the present article of average speed and maximum speed in

250-meter time trials and the average power of 10sPP in 4 loading conditions.
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I.BEBH

HEAHBE O &, MR B - RIEBERE A LV O BNEH b0 0, B EEFoXoc, Y
B H ICHHEL T Db ik, REEEER FAEEBOM B ICHE 785460, TOWDr—
ZHUIELIEA OGNS, £, REMER OKRFEH Thoirn—RL —RZBWVTH, ZARA/N—|
RV D TERWAT VM DR END . ZD720, FERHEE T 7200 TR R
HoTh, AZVUMENZEOLILITHETHD.

HER BB R T, AT VUMENEZRIL T2 ED1 2L T, BB o LI A= —%
TR N _EV T HToTND, ZOFIEE, WRFEREICENTHE N TELHILER, A f O
BE] 2 B IS E TEDEVIOR BB HD. ATV MEN DS FEDODIZIE, B TIE 10 B[
URNOESREV TR NDNDIENEL, B S 0@ B Iy [#] O 5 E 1308 085 5 4 Of%
BRIZE SV T ThilTna.

IOZEZETHIEATMAER T, BE#HEFEHOAT IV L —=0 7Tl T 2R
(Burke,2002; Panzera,2010; 77 4%,2011) 2%, —#OEEICRSND1TTHY, FIEMRT —4
(ZHEEDWTA M R ALER RFH ORE HIEEZRRBMLIZbDIT RO, DD, B HH
BPAX I, BEMA LB ELT, EOBVWOAR T, M ERT22E08, A7V R
BENZUETLH2DICIEHR B THLONE, +0 ICHREESILTORWNENW EE R H 5.

o, TOMOIEATHIE A R DL, ENBIOEEELV VO QIS BB R FARRIC, BiiH
TITRA—H—C LB RT3 fERE )1 7T A A7 200m (Dorel et al., 2005), 333mTT (Stone et
al., 2004), 1000mTT (# FH1E7>, 2009) EOIC, AERMBBBEALLIZENRESNTNS. L
ML, BEREF RO ERE®EFORBEHEFA XL TRFLERIZR S50,

AR B ECRERETL2HELETIRFELZMGELT, BRI LIA—F— L5
WG LT —FHE L D BRI OV TIE, WLOMDRBFNHY, AR BB KT 51250 T, B
B RT =38 K% (Dotan and Bar-Or, 1983; [LUA, 1994) 23, —E DA M AR DE/T —)3
KT T52E00, 2ERELTL 2 IREHRIZEE T 2LH %5 S TS (Dotan and Bar-Or, 1983;
Linossier et al.,1996). 72721, 2L O RIL, HESHEFEHIRF 2 X ZIZL TWDH DT TiERu.

U DI, BEEFREEFENRLLT, EEDONRN T4 —~v U ALHEHERT LI A—Z—D
38 28 2 e R S8R T & R PR EE T IS0 T TRR BT LTET R ITIE LA LN N D, T LD 70 &
EHEzLHE, ARG RFERGI, BHEEI/REEZESEL T, EEOXT4—<v L ALHEH
T ARX—H— T LD A faf Rk LIE B RF ] & DO BIAR 2 ERERY T M TENE, FEIEHERE H o
BELIVE M CEYEE, R KEERE) ICAEDLE T, AMSGECESRMES B L, L0
RH RN —= PN TELAREME RS D, -, MR CEEMEE 2L T, EELAR
HT VT A—=Z— DT —FEFHEEE O B EPE RN R0 ThivE, O RMELE B LA R S
PRI OEB R AR E TELEEZOLND.

ZITARMETIE, RPEOFEMBIOREMATMET 2B HEHRERFLHLRLELT,
HER I ICB D EENT 4 —~< A 250mIALITATIVO T EFE, i KKE) L, H

163



R HL T LA R—F—Z W T AT FH DA T S (KE D 7.5%, 10.0%, 12.5%, 15.0%) TITHHE72 10
M OR S _REV 7 EBE DI T — < AL DR ET ST HIEE B ELE. L
T, 7 OB BRI DS m WA R B L ONEB R O A A DER, RN —=0 T S
PRERVIDEVHREIZEEDNT, HIERHEFEHEIERF T35, RNASFV T EH) OA % E B
FOEB R B T2 R HiT o7,

o. ik
1. xt5#H

SRFENX, RPFAEOHBHEREERT 144 (B 114, ki3 4) Thotz. Z0H5h, M IEHE
i HZHDITAT > TC0DE (LU, FIEREEIE )13 6 4, RIBRERE R 2T .0LLTWaDHE (LU,
RHBELIE )L 8 £ Tholz. £ 11, }IRHEOH R BIOBEFHERLIELOTHD.
HEFREIE, RHARAFAERTHEICHGLTRY, L LORmWEEEMEEAE ThHoT-.
BERGEIIEROBE, NEBLOZRICHEIERMEICOWTHOICHBL, REFEICSM
THREEST-.

K1} RE O KR I L OB HAF

EMfER EEERE(E54, X14) RiEM(Ees, &24)
58 (vear) 215 * 34 192 + 04
BR(cm) 1711 * 8.0 1718 += 74
K& (kg) 713 + 104 623 * 6.3
BMI 243 + 23 211 + 0.7
B E H(vear) 8.1 =+ 44 33 + 1.8

2. WE ik
(1)250m #A LRTAT IV

HER L EH OA TV ME ) 27l T AL LT, 250m #ALRTAT L (LLF, 250mTT &R
)RR L. ZOf B3R IR ETAY = ATV, AZ T 7R TIME ATV, 250m %
TOEALEF T HHDTHD. HARAND H 5 B g 5 FUNT, 250m X [ PN T KOs (2
B EFTDHIENREINTODZEND CRHIED, 2011), FFIERRED DO NN AE J) & KE#HE I
ERTLORNET, MAEMICATIVIENZ 35623 TED. £, BERESNOEN KRS
DOFH L~V DT 1000mTT DX A LEDORITIL, mWFEBE R HHZE (de Koning et al.,
1999; Corbett,2009; # H %A, 2009, 2012) 225, AR FEE O ATV ME )7 % 8 U FEAl T
L E CThHLEZER THRMLL.

250mTT L, 1 J& 400m DR BB G EZHNC(X 1), RO HIZ, BHEATZELTWD
TEARMERLCEmBLE.
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1. EEROR KX

HREFNL, 260mTT OUA—IL 77y 7Ll T, FHOHE#EAZ 3 An—7—4H LIZHE T, +
BEON—ZTHR 30 M ORF I TEEBZ TR, ZD%, v—7—5 LT, $ 10 BEO42T)
REV T E 2 [T, 2L, 10 DU Lo+ K B a1, 250mTT 2 E e L7,
RATIEL 10 2 I BL EDIR B 2R 235, G F 2 [ FEM L7, RFFEOHHT I, bF ALK
Mol ATE W, ks, AZ—FDRELIZG G, 1 B E 2 B H OXZALPNHEIZR R DY,
AlE, 3EH ORATEIT b, MEZ LIS, MEZE D BEBEOFT T IS OWTHER 21T o7, £
20%, HEEERIEB O b T, UTXT, T AR L.

#2. 250mTT IZBIT2HIZEOX Tt

EMiER 20hF7(T) Y7EX7(T) X7t
fE IR RE 492 = 15 145 = 05 340 =+ 0.10
KRR 507 * 1.5 150 =+ 0.0 3.38 + 0.10

250mTT DAZ—FNHA =L ETOIA LEFHT 572012, JeE % (TC-Timing System,
Brower Timing Systems, USA) Z{f L7z, A¥ — FORAEFNZ <7202, BEZHEO 7o bk
A= NVPAZ—RT AL L0 30 emtg 712722 KO I T8 CHEESE THHAY — RSz,

HiR O ET RS XIOETHE CFY B, & K#EE) X, GPS (SPI-ProX, Gpsports,
Australia) Z HHWC, o7V 7 8 4 15Hz TEHAIL 72, ARWFZE T A L72 GPS IZHAMRIAL
X (non-differential) TH Y | 3 £ O FHFE 7215 —0.08 £0.15m/s, 32 7ZE D FF A R A (limits of
agreement) 1X—0.36~+0.21m/s TH-o7-,

24 T Lz GPS 11X, GPS fHEDORyF U 7 AT —v a2 LT, USB & H T/ X—VF
Narta—g—LigR LIz, GPS fFEDY 7 7 (Team AMS) 2L T, 7 —#DF U1
—R%&4TV, CSV 77 AV D H F1%1T>72, Matlab R2010b (MathWorks, USA) &M T, CSV 7
TAIVDFEFRIA T AT, it B « 88 LD -1 B JEAR R O 8 i BB Rt S L O E O R H 4
AT o700 KEEE | % BE D03 T B A AR SR OHLUR J7 151, Bowring (1996) IZH S W TIT o7z, JEEE
D EIL, WA 131 0 200 B, ALk 33 0 400 el

GPS 7 —Z Do Mt B bk s51E, Xt R E OEATIEE D 0.1m/s LL BT/ o7zRE R & LTz, /i D&
TRIE, A= OB OB BN EEEEN 250m UL EL/rofcREmE Lz, Zoo i KMIZBIT 5 F
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W, e ROEE, i KEEOHBFFMZRO7-. &5, 25m #, 50m His, 100m H#i5,
150m Hii %, 200m #5238 U7 B ol i fE 2 22 L= (4 2) .

(2) Bz #H /LT A=K —|28% 10 B4 ) ~_Z VU7 (10sPP)

PRABELONCRALDON ENFHE CTED AIRE /LT A—F— (KK :Powermax-VII, 22 £
Uz LR AR AR YRV IO RVE oy O XU — oy 7 AN TR Bt A A, Ty
IJhVx o8y, BAR)ERWT, F VL, n—RKAE T 47 _E )L (PD-5700, ¥~ /, HAR) %
fHERALT, 10 oL )j_Z) 7 &8 (LLF, 10-second Ergometer Pedaling Power #&H5L T,
10sPP &R 97) 21T o7z, B SR IT, B RFEDKED 7.5%, 10.0%, 12.5%, 15.0%572% 4 Fi
HOAMSEM: (BLT, 7.5%54, 10.0%5:4:, 12.5%5F, 15.0%5 - LH9) L L7=. 10sPP O£ i
FRIE, T HITRIRLT, 10 M ORER B ZEE L2 NS FE LT, 22k, ZOHE X
250mTT LIIBIO BICE a7z,

HER ALY 7R ORE AT —Z25H 1T 272010, HEEH T LI A—F— L= Lasy
a—H—FEHE LT, T—ZE Y7 =7 (Powermax-VIl & —HINE TS/ T7h a3
28, BAR) EHWT, BV 7R ER 10Hz TN L.

4 FEOAMRMICEITD 10sPP FUCRFESNIZ ST —lND, VBT —B IR KT —
DA LR EE 2RO, Fiz, KT —DHBIRF IOV ThRod 7o, FIREHEE R HEREZ
I, 4 FEOAR FFICBITD Y ART — DR EZHONCT D708, AX— b 1 B EO
R —FE LT

3. ML

B HTE B, PHE AR 22 TR LT, 250mTT (SR DHA L, 3 FE | fie KO JE |
I K FE OO BLIRE 55 %, A R & R B O LR A AT 7201, RIS D7 t REE WV TRFTL
7z.

250mTT (Z361T 20 B KR ME (X 2) , 4 FEH O AT S IZI1F D 10sPP D230 — DR (4
3), 4 BB OAMEHEIZE TS 10sPP OFE U — (" 4), e KT — (K 5), KT —DHH
BLRF (X 6) %, HERAEE K IRBE D LB A 1TH 72012, ZInhic & O 4y B #r & VD CRET L 7=,
REAEADBBDOONTG A, FBEROKEZLICHM B ROMEELIT 7. ZAERPR
HHNRWIE AL, FIENEE Tho7-H8 HIZHOWTL E L (Tukey @ HSD i 7E) 217 -7-.

FEIRHEE R BB F MM A Z LI, 4 FBEOA M M (T.5%5 4, 10.0%54F, 12.5%5%F,
15.0%56 1) 123155, 10 @YOEEB KRR 2R EL T, TNZ O XM IZEBWTIRER OB T
—ZFH L. 10 @0 OEB X, ~<FV 7 OBIAEIE T (0 7)) 2 FL IS, 1R BT C i B B ]
EHEELTIKZETO~1 ), 0~2 50, 0~3 F---0~10 B) R ELI=. b, 250mTT D2
W - B R JE & 10sPP (215 4 T O AT A AF (7.5%5 4, 10.0%5 1, 12.5%5 1, 15.0%5
) & 10 @Y OEBREH O P15 37 — (K EE]) OFAfR%, Pearson O BIREL (r) 2 H T
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Koo, TOFMBEREEZ 2 f#ITHZLICISTHFERE)ZHEELT, BOERTRLE. vEB,
10sPP (2T DAT VMBS DS E T D70 B E B R M AR FE T 572012, BRAG R A A0
MIZEELT, & TRAETOEBRMEZ 1 BT OmLRTHILICE-T, 10 BYOES) R 2
B ELTHAELT.

. #5%
(1) 250mTT D/87F—=<1 R

2 1%, BHEESIOREERO 250mTT OB#FREHE %2, £17HEE 25m, 50m, 100m, 150m,
200m, 250m ZEIRLIZH D THSD. WTFNHAY — MDA MIEE A AL, 250mTT O=— /b
S CHRREENA T TV, TRTRM T, TR LGB R N E EICKE)»-o
7o EATHEBEOBRRE X, 200m & 250m ZFRWVC, EITHBEM TR ERENT OO,

HE (m/s)
18 ,
6] £ ##
## |
141 ##l—l * % e .
12 *
10 1 X
8 K - FEEERE
6 | -+ RIS
4
2 # #p<0.01
0 * % p<0.01 RIEE <JEEH

0 2550 100 150 200 250
RETTEERE (M)

2. 250mTT o 4

# 3 1%, 250mTT [ZBITFDXALCLERE, GPS), X B, i R, fie K o H 8RR
IRLTIZLDTHD. XA NINEE THPLIELDOL, GPS LR HLELDOE/RLTZ. 250mTT OXF

AL, FEEEEENK 20 B, RIEEBEDSK 22 B CHY, HEEEENK 2 BER TV, 2, 250m O
EHEEBL O R K ES, HEMAREEZ R U, & KEEOHBERE IOV TY, R
PDESHBLL TV, T _RTOEKICBWT, ML R RO ICA BEENRBDLNTZ.

3. 250mTT IZRITDH A L, I L | g K FE | d5c KOE B o 1 LI A

SHIER e R EiER plE
A4 Li(sec) 20.12 + 0.33 2185 =+ 1.32 p<0.01
GPS

A4 Li(sec) 20.88 =+ 0.38 2255 =+ 148 p<0.05
TEHERE(m/s) 124 + 02 114 + 06 p<0.01
RARERE(m/s) 16.2 =+ 04 148 =+ 09 p<0.01
RARE D IR S (sec) 19.98 =+ 098 21.94 =+ 056 p<0.05
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(2) 10sPP D 8 74— %

30X, 4 FHEO A M RMICBITS 10sPP O3 — R4, S IHEE S R IREECO T T, 1 BT
(AR EEIDOFEINT =2 R LIEb D THD. FAMBIFITENTH, AZ—I0b 3~5 B BIZ&R K
oL, TP ZITIR T T2 AR ooz, AR SGENRERDIIHONT, FE T — (K
HE) NREL DM M A, FEHS IR ERICRO O, EEOFET— (R EEH) I,
R RER]2Y 1~5 B E T, 7.5%5 MR, 10.0%5:48, 12.5%5:1F, 15.0%5: 034 B2 -
2. 6 BPLABE TIE, T.5%SRAMITEE T, 12.5% 54, 15.0%5& D FE) T =3 @Enolz. RIERED
ST — ((REEND L, TR CTOEBFRICBWT, T.5%5 IS ~_T, 12.5%54:, 15.0%5 1
DEWZENRINT.

187 — (W/kg) AEEDRE 787 — (W/kg) REBRE
20 , 20
18 18
16 16
14 1 14
12 12
10 10
8 8
6 —o—7.5%BW 6
4 | —u—10.0%BW A1 7.5%<10.0%, 12.5%, 15.0%(p<0.05) 4
12.5%BW B : 7.5%<12.5%, 15.0%{p<0.05)
2 E— € 7.5%<12.5%(p<005) 2 B 7.5%<12.5%, 15.0%{p<D.05)
012 3 456 7 8 910 012 3 45 6 7 8 910
B (sec) B (sec)

3. 4 MEEDOAMEKMEIZBITD 10sPP O 80 — DK

X 41X, 10sPP O3] 80 — (Hasch i, IREE]) 12>\, 4 FEO A M & EOBBERLEZD
DTHD. WMEEEL, AMREDRERDIEE, P ANT =T RERME M E R LTz, AL ik
LI R AL T 2L, HXHELR BRI OWTRIZEW TS, MR BRI
S Raes N B

INT— (W) INT7— (W/kg)

16004 22.0 1

15004 . 2101 _

14001 : 2001 .

—— 19.0 4 —_—

1300 180

12004 17.0 4

11004 16.0 4

10001 15.0 1

900 4 14.0 1 —— TR

800 4 13.0 1 - RiER
12.0

700 4 FTATOEERSE R <FEE 11.0 4 TATOBERE RES<GEY

600 %  p<0.05 . ¥ p<005

- . - » 100 - - - -
7.5%BW  10.0%BW 12.59%BW 15.0%BW 7.5%BW  10.0%BW 12.5%BW 15.09%BW

X4. 4 FEIEOATSEIEIZEBITD 10sPP O 30—
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51%, 10sPP D& k80 — (HasHE, IKEEND I2HOWT, 4 FHEO A ML LBy RLED
DOTHD. KNAIZR LT, EB AT —LEIFROBEZRNPB O HILT-.

JINT— (W) J3T7— (W/ka)
1600 . 22,04
15001 — 2101 —
—_— . !
14004 ' 20.0 4 e —
13001 1901
18.0 1
1200 17.0
11001 16.0
1000 15.0
14.0 —— SRR
900 13.0 4 - RIEH
800 1204
700 | TARTORFERE SRER <EER 11‘0— TATORNES RIES<IQEM
*  p<005 ) *  p<005
600 . : . » 10,0 . r r .
7.5%BW 10.09%BW 12.5%BW 15.09%BW 7.5%BW  10.0%BW 12.5%BW  15.09%BW
5. 4 FEFEOAMEMFITIITD 10sPP D KT —

6 1%, 10sPP O K AN —O HEFREICHOWT, 4 FEHOA M K EDOBARERLIZLDTH
4. MBEEBICAMEENRERDE, Se KRN —O B BITER T8 IMA2RLEZ. B,
12.5%5 & 15.0%5 1203, i KR E O H BRI ZE DB O Lo Tz.

BFfE (sec)
8.0

70{ | .

6.0 - —

5.0 1
4.0 1

304 ——smomm
20 —=-&=ERE

1.0 4 FARTORMAYE BER<IGER p<00s
% p<0.05

0.0

7.5%BW  10.0%BW  12.5%BW  15.09%BW

6. 4 FEEEDE M FRAFITIITD 10sPP D K/XT — 00 H B I ]

T, HBEREDOTFT —H %M, 250mTT (23152 25m HiS, 50m A, 100m HiA,
150m #1435, 200m H5%, 250m AL DBRIREH L L, 4 TR O AR SRMAIZII1T D 10sPP DK B K
O K /8T — (e i, REED) OB ERLIZLDO ThHDS. HHEH 70 DB B IO KU

—I%, EATHEHED 250m 1 E S<UZ DN TH B B m< 2ol m AR o bz, —F, IREH O
PH B LR KT —1F, ETHEBEICEDL T —E OB AR OB,
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HERERE (1) HERIREL (1)

.00 4 " 1.00 - »
1.00 T — (B3HE) B/ (T— (HE)
0.95 4 0.95 4

—— 7.5%BW
0.90 4 0901 o 100%BW
0.85 4 0.85 4 12.5%BW
0.80 4 0804 -m=15.0%BW
0.75 4 0.75 1
0.70 ] 0.70 | £<001
0.65 | 0.65 1-=-dgmask /e mm e mnnnn e S
0.60 4 0.60 4
055 | oss{ p<0.05
0.50 0.50 .

0 25 50 100 150 200 250

1BRSRER (1) AERSGRE (1)
100, /ST~ (RER) oo R/ 17— ()
0.95 4 0.95 4

0.90 0.90 4
080 080 ~&
ors| 075 | /

e pS001 o e RSO0
0.60 4 0.60 4
0554 p<0.05 _ 0ss4 p<0.05_
0.50 — - . . V 0.50 — . v . v
0 25 50 100 150 200 250 0 25 50 100 150 200 250
FEITIERE (m) FE{TEDRE (m)

X 7. 250mTT IZH1) D4 MR OB HE & 4 FEH O A M S ICBITD
10sPP D15 36 L O K730 — (i et fil « 75 281 oD BE AR

(3) 250mTT D45 H L 10sPP & D B4R

FK41Z, 250mTT O & 4 FEH OB S AF 21T D 10sPP R DY) /30 — LD B2
DNT, BRI (D) 2T ICEH LR E R (1Y) TRULEYN I AR THS. A BEKEN 1%EK
% R, AR KYED 5% R 2, A EAKMER 5%LL LAk TR,

4. 250mTT ON-Y)E E & 4 FEIEO AN LI 5H 10sPP O FE-¥ 0 — LD BfR
SHEER

gi[2#Em @) Jo-1To-2[0-3To-4To-5[0-6[0-7]0-8T0-90-10
B[ 7sn  [12n]16%[ 248 31% [ 384 | 40% | 47% | 46% [46% | 48%
g7 10.0% 8% | 24% | 35% | 52% | 62% | 65% | 68% | 67% | 65% | 67%
B2l _125% | 10%]30%[58% [ 79% 76% [ 72% | 72%
- 150%  |30%[51%]58%|68%[77%] 79% | 82% [ 84%

REERE

a =] 546 (%) [0-1]0-2]0-3[0-4]0-5]0-6[0-7]0-8[0-9[0-10
53 1.5%

g2 100%  |19%]41%]|58%] 69%

£ 12.5% 60%

2 150% | 12% [ 37% [ 55% | 64%

BEkE: NS pcoos RN
AT =L, 1~10 BRI ETO 10 BYOEIR M CTHEHE L. HEIXFEER (%) 2RT.

FIPERECIE, 1% BLD 5% R DA BEKENROLNTZDIE, 12.5%FAFB I 15.0% 541
BUDEEBE A 4~10 BE THoTo. £72, 10,095 OHEB A 7~8 BRIE 10 B R ORF
X, 5% RWOFEAKEDLN LN, —J7, REEHETIE, 1%RMBOF EKMEL, 7.5%5%MF
OEBNRFM S 1~10 B[, 12.5% 5/ OEBRFR A 2~10 B, 10.0% 5K FBE O 15.0% 51
(BT HEBRER S 5~10 P CR.OLNT.
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(4) 250mTT g Ki# & 10sPP Lo B %
# 5 1%, 250mTT O KIHE L, 4 HEOAM KAITIRT D 10sPP RO P T —LOBIFRIZ
DN, £ 4 LFERRDFTIETRLUIZR Ny AR THS.

5. 250mTT Dfg KK E L 4 O A 5412815 10sPP O E#H U — LD A%

SEEER

SHrEM (#¥) |0-1]0-2|0-3|0-4|0-5|0-6|0-7|0-8|0-9|0-10
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