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Abstracts

The aim of this study was to investigate factors of changes in speed during men’s 50kmW race as a
case study. This research focused on a subject who achieved a new Japanese national record at this race
(Japan National Championship of Men 50kmW). Video data of every laps were collected on a single
point of the 2km-circuit of the race using two high speed cameras. Walking speed increased in 35km,
and reduced in 45km along with changes in stride length. These changes coincided with increase and
reduce of hip joint torque and backward joint force in the late recovery phase of each step. Those were
associated with the amount of mechanical energy flow from the recovery leg to the support leg in the
late recovery phase and with the changes in the effectiveness of the whole body mechanical energy.
Therefore, it is important to maintain or increase the magnitude of the hip joint torque and backward
joint force in the late recovery phase on the second half of race.
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0% 20% 40% 60% 80% 100%
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e a» o |7 5km ——35.5km &= = 045 5km

7 B4 HUEIZ IS T D A 1R8I o0 R [ A e S
(+JEdh ; )

V. 28

1. L—=RARZBIFLN—ABIORXR~YT 4 7 AW

BEHDEA

B 212~ L7z &k 912 5. 5km, 17. bkm H 5 TOHAT
HETZ DX D bkm OSELHBATA B — R &IV ME
Lo TWic., £0O—J T, 35.5km, 45.5km TlE
XREPEH A B — R LR EREZNH T, 2D
ZlE, A< &b 35-40km, 45-50km O X FEINIC
BWTHITHEIZRERE(R Do Z 2 EHRL
TEY, oS o 0K O THETH
D2 DO HRERIT LS LD bR THETZ L
Ezonbd. £, INH2o00KIZFERLENL—
AHDXMHPPEH A — R R bR T XKE & &b
Br-oTmKEITho72Z &b, BEfERICKRE 22
EBES52-XKBTHoTmEEZOND. TDW,
D DOXMNOZ ST HEIZIBIT DT A —F %
ZOHIZE DX & T 25 Z L2 ko> T—2%A1b
B E B2 T BRZH NI TE 5 EFEERC, i
RKRED LD REKED L — 2 TR OIAH M7
HRAEROND EEZX DD, LLT, b0
R 2 RN B Z D T <.

50km His L — R B W TUE L — A REIRITHRIT A
E—RFOETRROND Z ERREINTEE (&
6, 2010 ; 3 JII, 2012 ; Hanley, 2013). Hanley
et al. (2013) %, 50km Hf 4% L — Z ® 18. 5km,
28. 5km, 38.5km, 48.5km D Ft 4 ML IZ BT HETF
EHOEMEEZ ST L, By FICHERENIT -
720, ARTA RN —RABEIETT 528 TH
BICHBITHEELE T L2 E2HEL WD, AHF
20 17. 5km, 35.5km, 45.5km Hi5 TH B v F 1L [H

U 3.53Hz & ZfkiE72<, A MTA RBRENTSZ
LR o TR THEOBMEKTRAETTEY, %
1TWHE & FIREDFE R & 72 o 7=, £ D —J7C, Hanley
et al. (2013) [FFEFFRFRH DR VIRFIE ESHTH
FERHRODBHMRICH 72 & LTWDE, A RFIHLT
N EH L2 b — A% T W CIE LR A
B 7o TRy, FEIFFEMAZEL T2 - TX
FRRBE A2 N S 25 2 & THRITHE Z mD TV
Hanley (2013) 1%, 50km 4TI L — A FFEIC A%
ITAE— ARz 60, EOH%PBICOT THEINL
TV ZEEHELTEY, Eie (2010) 1EEERK
RNTBWT 14T A S 2R FIT 5-8 (LDETF LY
HL— AN L PRI NTTED RELSHSHITA
E— REHENESE Tz LTS, 20, it
RRZNZBNTELIZAD T2 DITIT L —AFEN S
FERZ T CORE BT A E— ORI LI &
RHEBEZLND. INHLDOZEND, AIBFDX

NI 28 LR b b RESBITHEEZ &
WHIEMTEDHZ &L, BROHENRRINDH
HBHEHICBOWTEBEL — AT ELICA D 2 DifA
Wb EeEZEZ2 NS,

—J7, e (2010) XEERESICEWNT 1-4 ALl
ASTERPIIMMOBRBT D L0 LT AE— FOIK
TA/NEL, BITAE—FRBMEFLTH L — R
WeDAR—ABHEFFTE T2 E LTODMN, ART
1X 40km B XD SHFTAE — R2ME R LD T /=,
FFIZ 45-50km [IZB W TIIRE S BHTAE— FBET
L, L—AFELIDV HEENAE—RERoTWNE
ZD=d, HRRKSITBNTEMIZADZOIZITE
DL —AEHETOHBITAE — ROIR T IIARLZER L
RHEZEZLND.

2. JIFHT XL X — DI

K2R LIE L DT, REBATHERHINL T
V72 35, Bkm 2B W T e o )EmtE ,) 11k
HNEL, HEMZ VX —DGER (7,) BLW
N =X —HHOAIERE D) T&bK
Lo TV, ZOZ EIE NN R L X —DR
EEERKELLTDHIETHENZRINALF -2 HHIT
FIAL, DS FEE TR ARBITIEEZ B L
ZLTWEZtZEWRL, EFICHRE L HNR
T =~ AEFEELTWEZES A D, ETIEN
(2011) 1%, 20km BEHR L — R IZB W T L — 2%}
THFEHTZRVX —DIREENHD L, HFEHT X%
NX—ZGIMIRHTERL D Z EBBTHED
BNZEET HE LTS, RIFFEIZEB VT H AT
HE DMK T L7z 45. 5km TO NP = XL X —Dix
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BERIL35.5km KV IR T LTERY, HhFEHZ= XL
X —FIH O EREE D TS O Tl b/ S
Mol Z EMD, NPT RLF =0 L — AR
BOWTHNCFIATE 2 2o e T & THATHE N
HWFLIZZ ERNIDNZ D, £z, 45.5km (2T
LR ONFRMFITROREREL 2oTWN D
EMB, T XN — S RETEX R ko2 2
XD MTHRE DK T &2 28 OffIc X - TR
HHEFREERELSTDHZIETMAEI E LTz
BExbbD, N—AZEALIZET HELN 5 45, 5km
DB CRESHBHTHERENMETLIEEEZEZ DN Z &
N, BITHEORE K THAELHLEN AT E
MBI U722 & A CORE BT HEIR T IS
LW EEZLND.

B 31ZR L7z & 9 icEfEINC I 2 5/~ U —
B LN —DFREEI L7 ik b b0
EHRTIEFICRE o7, HEmiEda (2011) 13,
20km iR L — A% BT 5 N FERH TR F—0
R RO ) P 2L X —OfF 022 F A I
%, EHERE 380 B [RIE R B 3 X OV B
OB NT —DOEINAEEL, K3, 7, DK
T A A B XU — DD BN D b
LTW5., KREFFRICBWTHA{THENEMN L 7=
35.5km T, [BIEHIZ T H -2 EIEH 80% & 7=
0 D35 100% (22> TR DI /) /3T — 73 17. 5km
EHARTRESIML TV, Z0Z EIXH%EN
TRNAFXF—DRZEEOHEINZER LB 2 bR,
NFHZ XV —2GHFHA LTV EEZD
5. —J57T 45, 5km TIXABITHEE & & & IZBEH
80% 7= 0 75 100% 1T THOEDIEREHE f) XD —
MRESIEFTLTEY, k> THEHT XL
X —DRFEENWD L, AN P ¥ —%
FIFATE RS ol BEZBND.

X 4 (2R L2 R Z & TOWHIRT — T, 64
R TCOA OB REET /)3T — 73 35, 5km TIE K & <
L, KxHZ 45, 5km TR R & <A LTz,
ZOREMRICH T 55 4 R iT IR CTH
D, It (1999) 1ESCFRFBEM E % O IE SR /I
BV 2 F < JEih X8, 12T RSO
OB ZF R MBI X5 v —REEIC
X o CTHEMBICLFFRRE Y OF RO [AEE 42 K &
<L, A7y 7EDREMTHZ WL LTW
%. [ 71% 17. 5km, 35.5km, 45.5km T [a1E D
BEEi A EE AR L2 b D Td 5. 35. 5km TIEHf
HEZOF 1 JFEIZB W T AT R K FR W
B BAERE i AM Thoh TNz, BEHMELRTO S 4 J5H
U B B R R It o Sy s L b &<

o TN, ZOZ LIXIBIH Al LTRSS &
RELTFHZRVX =N L7272 D5 4 J{m ¢
O BAE R E S OMS L VIE T L= 0D,
Z D5 FHHA~D T FHI T H L F—DFRANB K E <
TRtz Z & T, B 1R T O Mk BAE I A T
REL o T tEZXDND. D, AiRT
X EE BRI B W TR BIET O A DR BEE 1N T —
EHMEE D Z L TR~ RE S DEHT RV
F—ooEL, IXFHHZAERICERIRY AT Z
ETARNTA REREL L, KRERBITHE % 15
LCWrEBxzbRD., —FHT, SMTHEOKTL
72 45. 5km TII N FHI = RV F—DIRERE D /NS <
7o e T & OISR B oD 15 B S i ot £ o BE ANMEC
TL,ARFA ROIKTFICORBoTEEZHNA.
5, 6&/D &, AOREEI/NT —DHMNR A
O A7z 35. bkm TILBAHEI RISy D&M &E D J1D
Hhn & BRI R LY O TR EINR R b
2. BEEANIESE FL Ik VAT DD, ok
BAEN IR Sy O HENNX e BIE (I v 7 oA
BlboTnb EEZXBHID. Hoga et al. (2003)
VX EE B 2 C oA ORRBIEG 13T — I B BA & 7T Al
BERODEELCNDZ EEHLMNIL, [FE%
FCEIEMICB T DA O%mE D2 KREL T
52L& T, FERRIEHOIERNT X o TR
OIBEEi 2RI~ STV H ELTWD. £,
Z AU K0 BRI & SCRE~ D J) ) Rk L B —
DMNNKEL R, ARNTA FNKREL LD ATEE
PEIRIBL TS, ZOZEND, AMEFELEIEY
%I T DB R D% E D) B REL
THZ LK TROEG N AT — 2Ny, £
FUZ & o THFFMAIA~D )M = 2L ¥ — DIRES
RELLTWkEEELXHLND., —F T, 45.5km T
VX IEIE B 2 C OB R RSy DR & 0O ) DI
D EEBIEI R NV O bR BN AE T T
. ZHUC kY, AR NT —ORDHRAEL,
KEFHIA~D I F T RV X —DIRENNE L T o Tz
EEBEZLND.

V. FEDH

AR BN, BAFEEZHEMETHHARANS
MEFHH 1 4 % AT FBIRIZ T 7 50km Bk L —
AHRON—=2AELE R~ T 4 T ABI O RT 4
J AWEREMAEDETONT52 6T, =2
FALOBERZFEMICHREFT L, L —AKETON—2
DOHERF, BT 2MAEZE5Z LT, %Ot
RRECIERERT DT DICEARm R a5 2 &
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ThoT-.

L— 244 35-40km |23 THEFEE A /NS L
BRHHER=ANRKEL EHLTEY, ZZToHk
ITHREDOHEINIA T A ROEINCE DD TH-
2. ZOERE L TXEEERIZB W TEIER O
BB N L2 38 KOV RIEN IR sy Otk 1) &
DAZEWEIMEE 5 Z & ChEMEBEE Z@E L T
FHZR VX —DREEEZRKEL, KHHHORY
IWNHERELTDHZENBERLTONDEEZEZ LN
2. ZTDO—JT, L—AKHED 40km i X > 5 12—
ZAPMET L, 45-50km (XL — 2R bIEWT v 7L
7o THEY, TITIEARNIA ROKTFIZL - TH
ITHELERT LTV, 20K E LTiE, BiEY
HARIZ 31T 2 [EIE I O R B SR 2 b v 7 36 K OMRES
i DRI RSy D% E O SIDMETT Lz 2 & TRIE
AR 28 L CO NP =R X —DInE &K T
LI ERBfRL WD EExbNT. £, BT
HWEDKTE2Mz Lo Lz & TEEHENMNL
72T PR =R L F— ORI RRELS 2D, £
DFRIZRKRE L BITHEDIR T ARV EEZEZ LR
D.

B DORERNG, BT 50km FiAdk L — A AT
BWTR—RZHERE, i X8 25 72011 XRIE &
ARIZH 1T D IE M O R B E bV 7 36 KON BIH
JIRIE ARG D& & D J1 7% b— AREEIC BT HiffE
Ff, INT22LBMERDEEZLND. K
IR R P L7 I X AR EEZ T L E X
B, ZOE Vs OHERFREIICIE, BB X
OB O e il - (R IZB o 2 ORFA IS L
TWaEaEnsd (BERIED, 2003). 7z, midf
BT D@ WAl E O, MR TR &
BB O - JEdh A RED DRENBER L TV D =
L (Hoga et al., 2003 ; ¥EJ5C1ED>, 2011), Wi
HBRICBT DEERFEIAMED L —=v 7 O FEIZ
LT, THRIZBT2ZN0DOHEEO M) &R
LEENEED, L— AR v OIR T &
WM Z D038 D WIS 2 0B ERKE T
s> LTl o0z b tEXbND.
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