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[Abstract]
A sprinter who is a student at a sport university ran the 100-meter dash in 11.10
seconds when he was in his senior year in high school. However, he was not able to
achieve that result again until he was in his junior year at the university. After he
joined a training camp in March of his junior year and various measurements were
made to analyze his running ability, it was found that he had some deficiencies
compared to other sprinters who were running at the 10-sec level. Then he took various
countermeasures and succeeded in improving his record to 10.96 sec in August of his
senior year and, further, he achieved 10.94 sec in September.
The present study aimed to identify changes in elements of his running performance
in the period in which he improved his results from the 11-sec level to the 10-sec level,
and to collect information useful for field training.
The results confirmed that his maximum running speed, which is the basic element of
racing power, increased right before he ran the dash at the 10-sec level, and other
improvements were also found in his running posture, his physique, the muscle power
in his legs, and his jumping ability. In particular, large improvements were observed
in his rebound jump and standing S-step jump.
These results suggest a new training program for sprinters who are aiming at running

at the 10-sec level in the 100-meter dash.
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Figure 1. The change of the record

84


http://sports-performance.jp/paper/1535/m2.html
http://sports-performance.jp/paper/1535/m3.html
http://sports-performance.jp/paper/1535/m4.html

AR IRT p— AWSE, 9, T8-93, 2017

Table 1. Physical characteristics 1

Variable Mar 2014 Oct 2014 Change Change, % 10.61s
Body height, cm 175.9 175.9 0.0 0 179.1
Body mass, kg 72.8 68.5 -4.3 -6 67.5
Body mass index, 23.5 22.1 -1.4 -6 21.0
Percent body fat, % 12.6 10.7 -1.9 -15 9.9
Fat mass, kg 9.2 7.3 -1.9 -20 6.7
Lean body mass, kg 63.6 61.2 -2.4 -4 60.8
Circumference, cm L R L R L R L R L R

Upper arm 28.3 29.0 27.5 280 -0.8 -1.0 -3 -3 27.5 27.0
Front arm 24.5 25,5 25.0 250 -0.5 -0.5 +2 -2 24.8 25.8
Thigh 53.7 55.0 51.0 532 -2.7 -1.3 -5 -3 50.0 51.0
Lower leg 380 39.0 373 377 -0.7 -1.3 -2 -3 369 37.0
Bust 93.2 91.5 -1.7 -2 94.8
Waist 78.2 74.0 -4.2 -5 74.6
Hip 98.5 95.0 -3.5 -4 93.6
Muscle thickness, cm L R L R L R L R R R

Anterior upper arm 3.5 3.2 3.6 3.6 +0.1 +0.4 +2 +14 3.7 3.7
Posterior upper arm 2.7 2.7 2.9 3.3 +0.2 +0.6 +8 +24 2.7 2.7
Front arm 1.9 2.1 2.1 2.1 +0.2 0.0 +13 +1 2.3 2.3
Anterior thigh 5.4 5.5 4.4 48 -1.0 -0.7 -19 -13 5.8 5.8
Posterior thigh 5.8 7.4 6.9 7.3 +1.1 -0.1 +18 -1 5.3 5.3
Anterior lower leg 2.8 2.7 3.3 3.1 +0.5 +0.4 +16 +14 3.0 3.0
Posterior lower leg 6.9 6.7 7.5 7.5 +0.6 +0.8 +9 +13 7.3 7.3
abdominal rectus 1.8 1.8 1.9 1.9 +0.1 +0.1 +3 +3 2.1 2.1
Psoas 5.0 4.7 4.5 4.8 -0.5 +0.1 -10 +2 4.4 4.4

L: Left, R: Right
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Table 2. Physical characteristics 2

Variables 3th 2014 10 2014 Change Change,% 10.61s
Back strength, kg 156.5 192.0 +35.5 +23 123.5
Back strength relative to body mass, kg/kg 2.15 2.80 +0.65 +30 1.83
Hip flexion, Nm 123.8 161 +37.2 +30 91.2
Hip flexion relative to body mass, Nm/kg 1.70 2.35 +0.65 +38 1.35
Hip extension, Nm 356.1 293.0 -63.1 -18 196.3
Hip extension relative to body mass, Nm/kg 4.89 1.01 -0.25 -20 2.87
Leg power, W 1474 1464 -10 -1 1155
Leg power relative to body mass, W/kg 20.2 21.4 +1.1 +6 17.1
Pedaling power, W 906 921 +15 +2 986
Pedaling power relative to body mass, W/kg 12.4 13.4 +1.0 +8 14.6
Counter movement jump, cm 48.8 51.4 +2.6 +5 63.0
Rebound jump index, m/s 3.019 3.778 +0.759 +25 2.712
Rebound jump height, cm 47.1 51.8 +4.7 +10 50.2
Rebound jump contact time, ms 156 137 -19 -12 185
Standing long jump, m 2.55 2.65 +0.10 +4 2.89
Standing five-step jump, m 12.92 13.80 +0.88 +7 15.02
Quick hurdle, s L R L R L R L R L R

246 238 2.36 232 -0.10 -0.06 -4 -3 249 261

Maximal sprint velocity, m/s 9.88 10.36 +0.48 +5 10.03
100-m personal record, s 11.10 10.94 -0.16 -2 10.61
Average sprint velocity, m/s 8.95 9.14 +0.19 +2
Average frequency, Hz 4.56 4.48 -0.08 -2
Average stride, m 1.96 2.04 +0.08 +4

L: Left, R: Right

SSEETF1T, K 34D 2014 4E 3 2B KRS 4 40 2014 4F 10 A IZH\F TIRE, BMI, ISR,
NN BB L OBRIEN A Uiz, FERFICOWTHELOHEH TR BA L. FriZ, (K1F
i3 (=15%) B L OMRAG NG & (-20%) I K& LARD LN, ZTHET, BARAEZXGIZ, 100m £
DRANLERD 11 B RICHHIETFL 10.6s LNORFOREIBIO BMI L Lo 55, 10.6 FPLA
WDET-O TR B NSNZENRE S TS (10.65 LLN /A H 64.9kg, BMI 21.7kg/m?, 11s:
{RE 70.6kg, BMI 22.4 kg/m?, [LAD, 1992). JATHIRIZHWNT, M7V —7 DB FE B LUK
NEWA BIXHDNZEAL TR, RBFFEORE FD, 20 BMI OiEWIE, HEERRINE DHHED T H

BT NEN 2B LTS ATREMEDS RIBE NS, SSIETIL, 2014 4F 3 A5 10 H 20T T, F ik
E@fxﬁ%ﬁl FRIZFENL TEHT, BETHEICOVTY 2014 FELLRTE B ANCELL T o Tz,
—F T, $ilk THIR DI DN RS2 o7=Z 8T, MfRIICH # DR —=2 7% %
ﬁm‘é ENTE, ZNLIRTE L TEEBIE O KNt O LHEERSND. SS B TFONE ML L

X, BREEEOW D BALI, EBRNIIRHCRE EBE~OEEIIE U2 o 7o LR T2,
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LG, fERICHARAND =R T-O IR AT Y MRT =< ADEMEKE 2SN =2 &
D, IRER IO BT TREICHE LB A~ EERLI-H O ERIND.
TETIIVL OO HE B THE KRB LN, FFICAT VR T 4 —< U AT BT L SN H

LA 7 A (FFBF S, 1997 ; Kumagai et al., 2000) DZEKIZHE H 458, K5 340 2014 4 3 H 2
FEARZEDRED >TSS BFORBBEEOMHIE (45 7.4 cm, /£ 5.8 cm, 47 1.6 cm) (F, 10 H1Z
3HEEDELAENAZLNT (F5 7.3 cm, /£ 6.9 cm, /£47% 0.4 cm), K5 4 40 2014 45 10 A 12X
FEDRBEBIEAFIEDS 1.1lem, ZALRICLT 18%bI KL Tz, M bEi gt £, ~NLAN S
ADOWEEN N L, TOERKRD—2LLT, EADFHDNTADENBZE T L5 (Heiser et al.,
1984 ; Agre, 1985; Yamamoto, 1993 ;Orchard et al., 1997). F3, SSEFH 2013 FEEETIL 1 £
FERRFESENDAN 7 AZRBENEFIEL TEY, N —=2 7 A=a—%2 2802 eb LIXLIES
ol Ll 2014 48 3 ABy — AU A7 ETHBENZIIE T DI 81370, NDAAR 7 AT E
IRl lod, N —= TR T 52 olz. ZOXIRR —=0 7 Ok EFE T, /N AAR
Vo T AZAERT D RBREE S O FH IR e A 2203 72<720, M2 D72 D BRI D3 7 Ip o722 83, b
— =V IEBORERERI 7R FE A FTREE L, 5 RAIIC 10 B RIC OB o7 b D EHEREINLD.
RIBRA% 500 B 2 A 92 R MR —BA M X, WM ENZ I Z R 5 125 & D1 58, 2L CHEENIZ 0
TZER ST ~AA 7T DB R ETHEIL, SN 1T DHEME ) 1T KR B/ O & EN L > T
FHIND EHD, 2000) . AKHFZETIIZAT VA RENEIC OV TNAF AT =7 2R 27t 24T > T
Wz, SS B FEOEMEIZOWTHLNNCTAZEILTERWN, L O A KERTE 55 E I 8GE N A5
NT2ZEnb, SS BFIZEWTUILEHOHEMEICER BHoTo RN DD . ZIVETHEDS (1998)
I, BRBAEiOMEREZFIH T 528 T, MBEKROR KA 7 EEEZEREE DT LN R RIEE R
FEDOREIZE I THY, Nagahara and Zushi(2016) 1%, & EHE DA EIZHE-TC, B2HEA T O O R
F~OHEE TI B R T HZEER LTS, WL, Fi/e il s nbs MR KA Y, ZOFEE
3R % 1K R 975 (Staron et al., 1994). ZOIZEND, SS RFO A HIZIZFHEED (1998) M3k ~5 5
REBIEOERBHY, I AR BNl /RN HSH. — T, FHEMEICR VT, &
T == AD A FIPEI BB DD 70K, Bl 2 A IO b7 Te (ZIVETEE DLW EEE
(ZEDRITEDI) FIREMED D, ZDOZ LD DD E D ZACITE NN DAL BER L HERE IS,
L2ALZRI36, i I O¥ERITIX, M O I EARE R O i (7 7K, 2002;Baechle and Earle, 2010) 23
5. ZILET, Hikkinen et al. (1998) 1% 2 FEICH 7> T EEL VAX AN —=0 7 O R %8
BRHA LTRSS, A DI —=0 7D LR EEBITH R LR, £ EFITHIERDO R 51X
E2 ol 28 E R LTS, DFED, e K 10 m) IR R O e 23 K EV. 100m EDLH705#
L, ATP-PCr D=L ¥ — i A £ &3 DM HE O MfE 7T —@E ThY, kLTIt R
DA FRZ A NN AT o 772 i UG (Hutton et al., 1986;Nardone et al., 1989) ®idif: CTdhb. Lz
WoT, SSEFOLMOMTEREICEL 2L, JJRIERETNTERBIRINoT- L WiETHILILTE
20,
ARIFFORE R, SS BFDOIEA O KERATHH K IIZHD BRD I, DO ITH T-13%, £
T-19% Thote. LR L7l BEiOMBIEELRIH 58T, MABRO R KA 7 HE %
B RESF LN KEEEREOBFICEE CTHL— 7T, B OMEIEEN RN N AR
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FEICADRELR 52 D52 EDREIN TS (D, 1998) . £7- Nagahara and Zushi (2016) 1%, ¥ AEHE
F101 BT, KRR o B i R L2 23 A U, BB &Rt 02 b S b b L
TS, ZRHDIEND, SS BEFITOWTY, FRAERED[E _EIZHEST, FIORTT R ~OHEE S D
KU, BB R RO I NSOENESEER LI AREMENHD. ZDZEN, SS 18 TF 0 gk B Hifi
Ji& D J1 LK 32 KR AT A BN R EPAD LIZBE K ThHLHLERBIND.

RIFE T, FEAT Y ST =L A 3§<E§Eféﬂé<‘:éﬂéﬁﬂgab®ﬁft ZONTHIRTE
ot ST R =B (385, 2000), 35 £ T T 5.2

HAESIH TS (Copaver et al., 2013) . & 1 Dl AL dhi, ?&jﬂlx/r‘/7 L7-Mizgi 7 5|
EOTHERITATO, EEEE B CIIZOEELH O AA B LIEDY, SELE L LI L —=2
JHFEMESINTND., ARAFFEITISNTIE, SS 38 TF 00 KM O 7 W i FE (2 A7 THEIN (+2%) , 22 T (-
10%) 2358 D HALTZ A8, B BAENJE i hv 7 1388 RSB O BTz, i 71 ORI, AR RICED R &
TR R D EE (177K, 2002;Baechle and Earle, 2010) 287 HAL5738, SS 1%, K5 3 4£0D 2014
3 ANBRT 4 F0 2014 4 10 AIZHNT TRIERICRBIT MR SGEL, BALT W miEsH7=0
DI RUIZ ARV EDR 5. ZDOZENH O HIAHBBNEOBEEL(E LT LHEZ SN,

SSIEFIL, KF 34FED 2014 4 3 HDHKRF 4 40 2014 4F 10 H1THNF TR R M A {h & hv

(I A RHE TH AR RHE THIBD 2SS 708 (-18%F L TN-20%) , B 2 /ST — D FE 6B 1T HE K L
T2 (+6%) . DI 7RfE RGO K EL T, ABFZETIT -7 B B R OB EAS, 2 RPER
B i i Jg b oL & b U C M 2 X — O E BE D3R A R ICAT DD EIMEL T Do 72 AT RE I 23 %6
Fohbd. EEFOEHBLONLAN 7 AL, #EHERTS LIIEZICKEIEE 325 (Mero and
Komi, 1992, 1994) Z&Mbh, FHEHR TIIM AL E MR LIORE TR RO NI NLEHEL
b, oL, RWFSECTITo T RIS R 5 D OFHINE, HEEHR TE X DL, KIRDIKFERFOIRHET
THENCERE I REEZFEM IO THS. — 5T, R AAT—OF AN, N 3 Bzl
V7N VIR %Hﬂ%ﬁﬂ%bﬁﬁ%ﬁ%ﬁﬁ%ﬁmm B, JOREITEWVEMETHRELL TQWEE 26
D F o, WAL (199 12858, ATV 2 —IX@mEERO Y — B HBIZEALTHD LR RTINS,
INHOZEEHEE XS #Rfﬁﬁ%‘éﬁktbsﬁxbf T 2 D B 8 /XD — D 5 D3R R RE

TR AL, %ODiﬁéjUva VU RRT =<V ADE] FIZ D72 RS2 Al REME RN HD. LU D,
S RN B R ML 7 S BN D — |[Z BT 528 T, BRI AT VU IR T p— < U AT
LTCWAREEMLHDT-8, 5% ME OBRIZOW TR T2 E R H5.

ZHET 30m EXALE Wingate Anaerobic test (Ayalon, 1974) 128D HEH_Z Y 7y —L
DORNTIZFRVFABIAZRD SN TVA (Bosco et al., 1983). £7z, 1A (1994) (X, A7V H—E KA
RE /I3 EORE (10.6s BARY) SARWEE (11s 8) 12501, WE OEREHTZVD BERHARL Y T /RT—D
EWEHONICUIRE R, IWERNIPE VRO S DNEBEICEEE R L2 H S L T D (10.6s LL
N :14.21W/kg, 11s £ :12.78W/kg) . ILUAS (1994) 3545 10.6 LINOEFITITZIZR2WHE DD,
SS ETOHEREARZLV T RT—(F, 3 A0D 10 BT TR HSI07 GifascH i : +2%, #8555 :
+8%) . AT UL NIIELL, Wk BAEG R - Ji dh A BE O E N E 2 Th D (BH5, 2000). HEZH KT
TR —%, TNODOHEENEEITAZERELNICENTEY (O’ Bryan et al, 2014), ZDRESI D
KX, B BAE R - JE d i B B LS 22 R T 5. LIzdoC, SS ERIFAEEALYL T
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NU—=RHRL, A7V MEICEEEISNDENODFREICEE N AL RN 5.

SS BFIL, KT TIToTeT RXRTCOUR L T NI —< A% 3 A0S 10 A THR L (FEEBkK:
+5%, USRI TR R +25%, SENEBE +4%, SEAERBK:+T%) . 2 ET, BT LIS
T, ATV ED v TR T =< AL DR A O LT FRITEZ ) (Mero et al., 19815
Bosco et al., 1983;Young et al., 1995, 2002; X+, 2000;Chelly and Denis, 2001 ;&%715, 2002,
2008 ; Misjuk and Viru, 2007 ;McBride et al., 2009; Alemdaroglu, 2010; & A5, 2015). FILHDH4E
T, $0E (FEEBEBI OV R DY 7)) BLOUK I (LiEB S L ONE B oYy 7%
T~V AEAT VM EDOBNIIA BB DR O LIRS TIY, Frlo LB
BE2N < BIFR 92 CATD, 2008; 5 AL, 2015). Fz, ATV T —< L ALY VR v 7B
T1OHEWT I ZEALZ B BN LT -5 (2007) 1%, FRAERE DO K ELEBIZI AT RO Y T ORETIH
] L7222 R LTS, A OMIIE, KR I OA E 5 6] 00 i i S ) A B B 7 B L7
Y (Mero and Komi, 1992;Hunter et al., 2005), A7V M OBHENEL, 6D CTHEEFR DOV RAT ¢
7 IR R FEME A 7L (SSC) EE & &V K HEIZ ) ESEDZENEETHD (KT LEmte, 1995).
AIFFETIE, K 3ED 2014 4 3 A DT 4 —~< L ZAFBE %I TON -3 E Tk, EYARNAR
8 1.96m THh-ol=DITx L, K 4 D 2014 4 9 H O HBRAMTIE, 2.04m LRS- (£
2). UNRDU Ry N E T, SEEBIS L ONE LBk IE, K HICRELS Y 7452 T
B = Bk R B A AT 9758, ZOXDRENTE KT TT M D S FEAHERE S O] B3, KEERAYIZ 100m
EIZBITDANIAROEKIZT H LI OLHERSND. E70, SS BFIL, FRHIUNTUR Uy T HEE
TRERERBOOIL(+25%) , BREE R 238 KL (+10%) , BEHIERE] 2300 LTz (-12%) . ZoZ&0%
e CRIREIE] C A2 12T T AR NUGE LA BN T 5.

ARHFZETIE, B EILE TN TOEHE R WO A BBETHDH7 A7 /n—R L (1T,
2011; 5D, 2016) IZDOWTHMRET & To7o. ZHET, ZAv I —R DX A AT, IEB LUK
WRAEREOE YT A ERFMBEBARAHLERESNTND (FAD, 2016). SS BFOI Ay 7/ —F
IVHA DNTEREDN O, ZOZENE, WERE SO FIfE-T, 7497 —R/ILTOHOFE B W
DIRIA B DL LT 2 RBL TS, BT iE, MOAIAL DR RINEETLHEE LN T
W5 (BT, 2011) . BIR THIR~72X51Z, SSEFORF 4 F0 2014 D 9 AI12H1F5 100m EOE

FAIERF: 3 FD 2014 4F 3 A LR L TR BALNTED, ARTARIE 10em dT<HIERL Tz,
By FEARNTARIIR —R AT OBURIZHHZEMND, ANTARD 10cm B K U2 A 121E, By T 035
DU, FERANTREEEIZEE L. LnLand, EEERE I KAALNZZEE, ANTARD
K&\ EO—T5TC, HOBABIAIRZEERDHY, B F O 2/ NRICEDHZLENTELDL
HegEsng.

PLEDESIZ, SS BT, 2014 4 3 H5 2014 4 10 H 2T T, KERK/ XU —BI OV v 7H#E
NOEEELHFLELT, Ne—=0 7 Z2 R T LI, ZOFER, LRROH BICEZOWEN L LI —
7, BRRBLOE BHEEICH PARL TORNSTZER RO LIz, I, B &B IO &&

HITE F L2 LT, (REIX 4.3kg D L, ARFFETxGELTZEARPAIZ OV TH T X TOIHEH Tl
LCWe. ZOZEIE, SS BENPAL TWIARIEDN/ NS o722 EZ R LT, — T, ABFFE Tk
BELTEMEIZOWTIE, RERRTEHAZBRSEL —HBLULH S THRPRB OO, KEWATY—F
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LV T RRIINDEGEL Tz, DFD, SS BRITEKE L TUI/NSLTRoTob DD, HIRNAE 58
U —RIERE NITBCEE R DT DEHERIND . RIFIENDIE, SS BFEOERE O, 10 BEE
392 TR BRI 72 o Te DD E BN T HZ LI TE 2. Lol e ebBERE I orm E
PR, AR RT =0T Y TR DU ETH— T, KBICHDEBRN LN —2Df ThhHE
W2 D, ZHE T AERE L UCBIETHEK EOBIFRIC OV T, MR FIEICI > TR Z<D
WAENRIILTODD, HEWE) FIEIZ Lo THLZLEEL DITE D v, 2o H T, RIFFEIE 11
BEND 10 BICAT VI T 4 —< A% A ELTE@E T2 R EL T, HAERE BB E
FTHEK DAL LTFID TOR A L5,

=,
V. fEim

i}
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T~ VAW EDR RO DI AR THONIAT VIR T =< A FE T DK DR
HHELLTC, Nb—=U TN R AEREFERTHZ81E, 100m ETI0REZHET®RFO—Ek
B.
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