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1. 1 FLrsic

FEENTHZB W CAEIET 2 HRICE W TR, KIZRDEEMNLONE Z L 213% N
THBLVR D, HRICBWTAMZIR > ZIRMED N7 D1F, IAERRICHE & 7z SRR
JE» D EFEZ LN TS (WL 1980), Z D, FERNENE & RO ARKMIR b o &R
FHEEGIC D L, KIS EEOMERICIAD ) | SFRRHRIC 3 E NI E D R o b H
WHNIED 7z, ILAHHIICIIEROFEEICERE M L CHARDREICEH T 5 KoL L
olb DD, EHFETIIECLY I ZATEHLZZ=ICX 2T L AF—0E (L
1998; =5 1999; &k 2006) . HARADFEEEI QLAY REhob, 7n—Y v Ik
bl LEREREM S LU, KKSFHOHARANDOFEEICESE L TE T 5, KKIFES
HAANDEFIRMN N TE Y, HRDEEDFAEMICEIBEDoT w2

IR % G e R F N TR A LT b 72 & T PP IC o W Cld, ABR - IR 72 8T
DOEEINTE 2, Frio, I8 I, RERNESIFEN2iio—o & L T
TN T %, Tsunetsugu & (2007) 1&, KD Hx 2 #E (0%, 30%. 40%. 45%. 90%)
B MERE & S DA IR BN G 7 & o AR FRREE. EEOHIR S POMS & &0
DI O HIE 24T, AMROE GRS AR % S RRBEIC T 5 2 & 2 LT
Wb, KD (2016) 13, FHEITONEFEEZHW7-F XY FHEOMITICX b, KRENLE
D [ BFted o], TG TFid ). TBH2 WL TR REDA A=V ZFihTE Y,
HEMONETAMPHFE LW EEMELTWE, L2L, TNEOMERD Z1CD 22

LT, ITEOHADEETIE. BEMNLONG Z & DDV RVEERLKH 4 & N ICIEAM
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LSRN ORI DI KER > % DT 5 2 & 3% v, 72, ENTHEZ B THIE T 2 WOK T,

AL 2RBERPE R L Tnd e, HRIEEARYORMZKICHwEZt~D 7
HYIERv, Tho OFFRIT, EERE RIS 2 B R X 4 v HHARNO R OERIC
WERRITLTWE L2 RBL TS, T7abb, HRICEW TREKS D FET T
2HHEO DL LT, KEKROEMEDORIAEZOLND, Tkei b (2020) 137%1& Y Lo
ZXWL VT4V LA e b T KB IC O WT, R Tl L 72 £, L
BRSO W THRE L TE O, FIES (2010) 1Z A FDOiFE D DRI R ¥ OF 7K
W, E=—AREZANRYE 6 FEOKRMICOWT, BT ORI DO PRI ETEA 2 3 L
T3, WIFNDOWIZEICE T, RIK~DREIC X 2 Hefid 3 BRI & .OBEAYIC b Pl C
HBHIEPRINT VT, 27 L, ENTADRESARKICHlN 2SI, > TEREL T
WEREE D Do THRITL T BRFD23% », P 7 KRR ISR D 3 2 FRE I, filh > Cp
WTHB7ZFThRAHELS ETHLRETHE L REETH S LEZ LN B, Jonsson (2006)
X, BEERMREET ) v 7w ) FEEHRL ZRKERM % &0 RMEHcOwTo A 7
VENEWNRE LR = — X0 FHliA . FFR CHREN 2R s S E R B IC b K ¥
BREEEGZ 5 ERELTVD, 51T, &7 Iy 7 XA L ARKERNM Y — b 23855
N7z 7 14— PRMEORB A £ 2 B (AT oW ThiEfL T2, 18
NTHZBEP R CARICETEDE L, TV X LRI I v 7 2ANRT I 4 —
FIREFESBE KR LT e, BIRORLAREMENC X 2 R LT 2347 £ ke i T 2B
He LT, O ARNEREMICEEMN T < ETo“ERI CHEREN R 2S5 N5 5

LeEZOND, UEDOERD O, RERIKGEEEICKIETHELZHS 2T 51TiE, K
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HAR~OEMEZ &b 7o - 72T ORI Z . IROVITEEZ & ST O AR UG, (DEE

RIS D A DT, RRAKNICER T L E 1D 5,

1. 2 BHEOWIE L R

KRIRDBATREIC D WTE, IRDIIEIC RS 2 237 SRS b A, T BITIZIRKH O HEIR

WCHET 2T R_RYBEICERE L T4 S MEINT X 72, H 2 1F. /NEF S (1985, 1987, 1999),

&L S (2000, 2013, 2014), fEHS (2017) 3. =LA ELT VLT X ICEHEL =)

BE L 27z SEPIRBEEFEOSTEOBERICOWT, KM zEo kL Kz RE L

I X DA MICHIE LS L CTwb, FEES (1998) EHS (2013) 13KME &

R ETHBEDE WD, AT I CTeb i i1 E L I G EOBRTREIGEE 2 JUTT 2 L2l

HL T2, BT ERICE JITTREICEH LRI L Tid, 235 (1993) 1325347

RFIC 351 2 BRSSO D MR EE 2 I8 L, DEAE 72 5 72 & T IRM o KFIRE L DB

RICOWTIEEL T 5, E7o, iERIZHWA BRI LT, /NFS (2000) 1%

JEW) & 2eHE L 7 IRRE T D BATIRFIC 3517 2 HITISE 1 72 © OIS RIS © iR & 72 © ICHO

g XY oBfRICOWTHRE L TWw 3, FES (2001) EHS (2003, 2007) i,

BEESIRHE L D72 SRES 12D BRI T E L & & OBIRD, HERE O BT 2 A4 7% RIEFE 157

WO LERP OO I LT d, —J/, RR~DEMZHE S 56, 3abbHe

TOHRTRICBIL Tit, LB 5~ 7/hEF L% (2000) oHE, F 15 (2000)

IC X BBTR E ERICE R E & OBARICBIT 2t i 2 b oo, A D &0 72 ET i

T Zihadr o7z, ZOHE L LTk, BEHODEFICEWTIZ TR LI VIR Gt
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CMTELVEL DT ED T EIROMECIRA~DRE R L R AR 2 5 Rl 3 5

N

MRPELEINTE L LBETOND, HETOENBTIE, HLTPR D v S E&E
B EHRTT RIS WD, IRDOE W DFZELMM X LxwalRetEdim < L ifsEo Xt
Rehicl pofzdbo bz, LirL, HROGEE CIHKAL L THRETHSZ L
BHNZ e hrob, HRANDHHEEREZ KL 72 REOEMIE 2 & O 72 IRMEHIRN 3 5 4
iR DB, DERI SIS ICBIT 2098 217 9 T & 235, ARMAFIH 2 FIH L 7= P 7z Je (1 BREE

ZRBL WL FTHETH S,

1. 3 WHEoHR

P EoWEt % E 2, AR CTIERR 2 REME2 O 22T VIKREZERL, Z 2T

THRfIC BT 2 BRI RG 7R O NSO SOG 2 HE LIRS 5 2 i X 0| BITPadtEic

s XISTAREROEREZHSL T 32 L2 HME Lz, EBTIIHE COAL BT

REZHE L7228, R Y w9 — LAY 2 — X #BEWTOHITICO W TIIEY O FEH B3 il

DIFEAEZLHDTLE S ZONRPORINL. RO CICH TIEE TOEfiL Lz,

TIEEl %28 L CHRIT~ DB R EZ O N2 KMt LMD A7 53 IR T HIM & A

DFED PP R P B F 2, RN ZHH~5 2 & & UTR MM 2 2 FE,

REE LM 2 BEICREL, 2hZhzillatbes 489 07 VIReRBk e LCfE

#L 7,

F2ETIE, INOLDETAREZHE CTHIT L ZEKRICE T 2 ARG & DE RIS D

HEZTWEREL 2 GRS 2023), AHPRICOEEL L CTld, BT LA IC B
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FBIRD D7 3R M OZEHICBIT 2 W5t (BE1L S 1995 /hF 5 1999 5 /hEF 5 2000
ML S 2010) TELN T 2 T ROREFER 2 O CHTIRRER Fv 72, LB RIS DT
BEE LTl ROBITRESCHEAE O WFFE OF | & 1999; 15 & 2010; Tkei and Miyazaki 2020)
TH\ 51T % 72 Semantic Differential i (AT, SD %) # w7z,

93T, EFAKEBHTEE CHT L ZRRC B T 2 AN RIS O HEIE 2T WERL
7z (FN12023), ABRBOGOTERR L L Cid, R TOBRTEBECTH 72 T O KA EX
75 O OHMTERREICIN 2 . RIEFE5040 S v 72,

FEATETIE, R TOHBTR LHLTE & TORITR D i & I E N R B R 21T\,
KREKRDEHHFFTIC T THEIC O W TEE L,

ARWSEIC 351 2 FBR T A CERZIFIE BRI AR ST - BB & T O i B

BHERENDOKE (K 1201443 H) odb Licftbil,



F2E8 ANEKRICE T ZHETOSTHER - LDHEICKITTRE

HIFE T~ 72 X 91, IRTOBTITIE, IR O R PR LW D 23528 2 Jg

BHOLPICINT VS, LALAEXEDL, Thbid, 560 LOHIBINABT~DENRE

AbN2HHEE—2> DY TF20DWETH Y, oKL ME T2 L 2HINL

L7edDTldwv, PlziX, RMoREMIRICEH L2205t REDOHTTH RO T~

DHEMRELTEY, o Tw ik, YHE L CHBORRZ —RILL P&

5. WHELEMEC, ARMTbRHEZa—T 4 v 73N bDTH2 VNS 2000), L

NTORWARKDORE F, HEREIC X 2K E MM ARM OMARIC X 22 2 M7z &2

HY BB ONTRME L 2 EABRITSH 5, RED b DRUETE AT IFIZAIRF D

TR E T 2 2 e AWE I N T B Ko ic CRARD 1979, 7S 2017), #HET

DARKRDHBITTIRT Y DA DKRDKHMIRD S E &2 KIT T BN H 5, £ 7o, BITICH

B9 2 REROHOHE IO W THA M OWRE EHS 2017) 13523 0D, BT

L DBIFAUR S NT & 72 B WHEEOBOBIURIC D TRE L2 b 0 Th ). EBICHITIC

WEDND DL INTWBREFRRMABEDE M2 E o THERE I X 2 BT DRl %2 5=

fEL7=d DTidRv, £72, HROFKEZRE L 7288 COBTIRFICE L Tid, b L 2.0

R 2> 5 TR 72HE UNEFS 2000) B 2DATH D, 2D LS IC, BEOHR A H T,

BATPUEYEIC B JIETAREROERICEAT 2058 IE T ic i Th Tz,

D EoERH S, BITPEMEICE LI TAREROEREZIHL 22103 5 2012, Mo BHfiE

BIEREDD DL P ARBERL 2 DL D 2 FHFEORM MRS e, (KRR D
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DL EilitE7Rd DL D 2 FFORTHM 2 AGDE 4 HEHOET VIRZFR L, 2
TOBITRERZAT o 72, LHIERE & L CMRREMER ZHES 2 & & b ic, LHEATER
&L THBTIRIC O W COMIREHE 2 e L. RH: L &R T b o fiil # D8 7% 5 i

HH DA EIC O W TIRAICER L 7=,

2. 2 MRLEERTTE

2. 2. 1 HEEBoFIE

EET, 2016 41 A5 2 ADML 20 f% (22.4%1.6 %) DHETR¥A 17 &4 % Wbt &
LCHEiL 7z, FEEROFEMILITIL. FRMWRAEVTFATN OIREE 23°C. FHIHEEE 50%RH (< i
L 72 EBE L Uz, BRI b |, EEE LR CIBE IcHlfl X uzai=ic s »w CER O
WEZHHAL, AEEZ2HEL, 2ok, ROHEMAEN D€ v % —295E 04 T 6 2
FTIC3E7s U CHEBREICHEI L 72, MIERTICHR T O OFiH%Z T > T 2. 3 BIFE X & 7%,
2 ORM LM & 2O IR THM DA G DEIC X 5 4D ET VIR b BITHT

BelTavz)—FTHce =— VIR EOM 2R 2 EBREDR (LT, 2v 2 ) — 1

|

== VK) O LR THELE L L 2D TIICE T 2 REFHEX ZME L 72, FROH
fi#ticix, SD ik (Osgood etal 1957 5 #i1li & /MK 1989) 1 & % FISREHM % SEji L 7z, SD
EeF. NEYOREIA A =T %, [ — @lzv], [LER - ALER] nE, X
VT BIEEFEON T 5 RIS E 7213 7 RO RECRIZ I &2 7k L TH 5, &
TOMEFRFEKRETAT L ~4 MHICTONBERSIZIEFR UICA 3 L) e oL ek

Zs REDOSHMEOBHTIECOEHREL a7 ) -+ ==K E LT,
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2. 2. 2 =EFMLRE

2 EOETF KO EFMEH W (Fig. 1), 120, v F 7L xick b 200°C,
4.0 MPa THEZEM TS /2, BE 12 mm OFREDOZAFHE 70— ) v 7% (LLF, 2% -

JEBLEEFH) L7z, 9121, EX 12mmoe /) FHE 7o —Y v 2rbe L, it
xR o, WikH 7 2K (tatara Bkt 7 I v 7~ F | tatara hanbai &2 4h)
1m?H729 100 ml 13 & 3 MM THEL . #800 ¥ v F_—X—Tfk EiFzd D e Lk
(UF, e/ %273y 2L L0, 2F - JEHLELIMIZ, SREECUEIND
ECRHEROEELEE > THEDS L2 2 & & bic, [KEEDRMEHAMA CEEED
MR A 22 & 2NN D i > & Y L2MWRH A2, £/ F -7 I v 2L EFHIR
7 AERNRE L T Ao TH Y | Tl RRE R0, MiE X, SR R o fiFE N
TRAMERPKE BRI LM 2T 22 L2 HIWE L GEE I Nz,

2 O THMCTIE, WwIhicswTd K328 EL 910 mm [ <~ 7%=
105 mm X 105 mm X 910 mm D IEMA#M % Hpt & L CHw7z (Fig. 2), FHibfo—2i3, F#
ICTEZZ L C 455 mm [HIFET 50 mm AORKZFKE L 72 112 910 mm X 1820 mm X 15 mm
D EBER AR ER 72 b D (LT, WBRK+EWRTHM) & L7, b9 —2i, Mo
iz 910 mm X 1820 mm X 24 mm D FEEREHER ZEER->72d D (AT, EVWEK
THIA) & U7eo EAENR TR XK + SR THM X 0 dRltEo &Ik TH 5 2 & 2 -E
LCHY, Miatkhid, MItE2Ra 2 KM E2 T2 L 2 HIWE LCTE S N7,

4 FEEOETVRIZ, 2 O THM 2RI HMIC4 (AT oBIFRE 7280 mm & L7 k

At EUME 2T o7 v — ) v AW T — 7 L NI CREIES 5 & & T/ (Fig. 3),
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Surface consolidated Japanese cedar

Ceramic — coated Japanese cypress

Fig. 1. Floor finishing materials.
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50 mm
> €

Wil s I r g - T ]
I | B 1 I
) [ - = 4 S 1 R 1=
e 2
105 mm
s [ G I g)ﬁ mm
105 mm $|:| ______ e T B e |:|$ 105 mm
Hle
15%;'1%1 910 mm S 910mm — ° 24 mm
15 mm =% v ¥
g __50 mm _ " 24 mm
105 mm @ 105 mm ) |’T”

Joist and 15 mm thick plywood subflooring 24 mm thick plywood subflooring

Fig. 2. Subfloor structures in model floors for walking experiment.
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Joist and 15 mm thick 24 mm thick
plywood subflooring plywood subflooring

Fig. 3. Model floors for walking experiment.
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Table 1 IC &R EFMEARI oYtk & U< S TR e B2 B 5 L& 2 b5 R X,

TV ANEX | FE, TobAhBEEIRNT, KM S ITHE RS L 0BRSS T b

(%7 1997), 7"V A AAE S 35 X O L IFERUE & OBIE A E 2 S5, 72 S | LU
PCRERICHET L PAMEI LTS UNIFS 1995 5 §H S 2007 ; #L5 2014),

RIAH X 1d, JIS Bk 0 8L 0 FAMTREELAE (GPS) — KifitER (JIS B0601 :2013) 1 fko
¥, REMEEH (F—7 23— 3500, (BR) /NRITFERT) % FH - CHRbHE & W17 751 72 & Thic
LA 7 A1 45 10 [AIHIE & 7z ORI & Ra o FHfii e L 7z,

7Y AV XX, JIS Bk O ARM o iEE i (JISZ2101:2009) @ 21 [FEfEE (7)1
NMEE) ORIE ] OIHHICHD & AR X SRR (W) 51 BSREEREITER) % F v <l
E L7,

R D PNE L IS Bk o ARM 0 iBR 77 (JISZ2101:2009) @ 5 [FHEDHEIE | ©IEHIC
L TIT o 7228, WIETTREARJE S ICHIR2 % 2 72, #t 30 mm. f# 30 mm, /E& 12 mm @
K& WYY L 7250k 2 Hwv 7z,

A BT o 7-b AR, JAS & (JAS1073 - 2019)ick 13 2 7 u— Y v 7 Ol bk
ICEEDWTHIE L 72, 700 mm D ANy &7 % X ) %I 723 o FICR & 1000 mm DR
FIMERERA 2 E L, % O FRICKR 50 mmxX70 mm OKKF ZEWZ B S kg OFE
BEDPIHE Tkg DEHEEBZ DT MO LEDARBDED LRD -,

Table 2 iIcfh LM O BRI OMEZ R T, BEBREIZIZOE WV 1T 2R TH
ECTH 5, KDWY IC K TIHTRO RERKICHBET 2 (LS 1995 ; Bl 5 2000 5 /)

¥ 5 2000), HIEIC X, R O BEEEE GITERRYE (BR). K — &% 7OVEEEEEE TYPE:94i-11)

12



7z, YRR Tl B LB R IS lun 2 B4 T B B B TR ICH A e SRR o T
BIE 2175 A, AEERCTIX 0.3 mm EOFE (777 M, REMOWEE L ITITNh 5E57)
RV, FEER WO, NDRFEZEE L 72\ DM O RS D3 23 5 - 7=
e, FEf T 2B DICHEL 2 Z o2 0nd 0L LTHEAESE 272720 TH B, AD
BERG 1d, B2\ 72 RAE &8 o 72 IRAE CEEEIKY T e 5 T L MRE I N7 728 Ho W 72 RBED
FR (EKRE0%) b RICRS 7RO FERL (HKFE 120%. 2icik) & Hfi 10
ik o THE 21T 2 720 B O EKEZ D 7RI DTl FRICTIZ 7D LD L A3 it
INTHY, REMPKDEERITS Wiz, AOKFEOKIE (20~30%) &M UEMAT
FFE L &) REBIRIIEHHTE v e E X, EBRICW L 220K D FEK % fil> T
AT EBNCIRE - 72 ND R JGITIE D o 72 EKE L L7z,

Table 3 IC&E T NVROMIEICBE L 222 R 3, €T VIKRDEGE, 72b s8I Hid
D JAS107330) D HED L ETIR/NXTE L 720, JKH Y 4 XML b 2 5o KE X TH
% 100 mm X 140 mm OKF Fic 5 f50HEETH 25 15kg & 35kg DERZFL R0 7D
HEDED O KD 7o, WEGLE X, FHF 145 (910 mm X 1820 mm) D& X J7 I 1/8,
2/8. 3/8.5/8. 6/8. 7/8 (i & 227.5 mm, 455.0 mm, 682.5 mm, 1137.5 mm, 1365 mm,
1592.5 mm) D&, ME/THEICHSR (Fd 5 227.5mm) @ 6 2Are L, FEEEEZRD 7,
KRB, K7 v —Y v 7 COBTREO 72 & & OBfRIC O W T D L 225E (-
H5 199D ICHE L, bARBER LR UMEICY 7 P A= (HRY 7 F R =Nl
1%5.140g) # 100 mm OFE I 2L HRE FE &, KFEL ZEm T OVFAIROFHEL L7z,

HIRDIKICE TS BATEEBCH 72550 5 6 2P 23&5E L CTRIERICHIE L 72,

13



Table 1. Material properties of floor finish specimens.

Roughness (um) Brinell . Deflection
Specimens : hardness Density amount
p Parallel Perpendicular 5 (kg/m?)
to grain to grain (N/mm?) (mm)
Surface consolidated 133 387 112 510 1.38
Japanese cedar
Ceramic-coated 0.65 0.70 11.3 529 0.80

Japanese cypress

Note: Japanese cedar: Cryptomeria japonica, Japanese cypress: Chamaecyparis obtusa. Deflection

amount indicates the difference in deflection when a 3 kg weight and a 7 kg weight are placed.
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Table 2. Coefficients of static friction of floor finishing specimens.

Coefficient of static friction

Specimens Dry Wet
Parallel Perpendicular Parallel Perpendicular
to grain to grain to grain to grain
Surface consolidated 0.593 0.598 0.695 0.639
Japanese cedar
Ceramic-coated 0.592 0.597 0.848 0.852

Japanese cypress

Note: The static coefficients of friction were measured between each specimen and the sheepskin,

assuming human skin. Dry and wet indicate the condition of the sheepskin.
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Table 3. Physical properties of model floors.

Floor finishing Deflection Coefficient of
Subfloor . L
material amount (mm) restitution
Surface consolidated 107 0.465
) ) Japanese cedar
Joist and 15 mm thick
plywood subflooring )
Ceramic-coated 1.07 0463
Japanese cypress
Surface consolidated 0.65 0587
) Japanese cedar
24 mm thick plywood
subflooring . 4
Ceramic-coate 061 0588
Japanese cypress
Concrete subfloor Vinyl finishing — 0.629

Note: Deflection amount indicates the difference in deflection when a 15 kg weight and a 35 kg weight
are placed. The coefficient of repulsion indicates the square root of the height at which a softball was

dropped from a height of 100 mm and bounced back.
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2. 2. 3 EFERIEE
2. 2. 3. 1 BfTHeo TR E RHE

AN DSAT 2 CES 2 556, EEM . BiESEm. KB 0m. KERER. KEH. WA
fafls C b c—EOBITH A 7 L BHlcE 2 (RS 2007) 25, AREETIIMEIARH O
% ch 2 RoMEOREIKIREGH CHBMITE 2 (MRS 2007) 2 L2 EE L. WL
b Y BT O g, JMIEICHR B & & 23S T W B KERFIBERA (Hs s 2015) %
MZ 720 L3> T, HIEMEFT A ThICEH T % a. PEEM (Gastrocnemius muscle), b. Aif
B (Tibialis anterior muscle), c. ABE A (Biceps femoris muscle). d. ABREA

(Rectus femoris muscle), e. KB (Gluteus maximus muscle). f. ABEFIEHR (Tensor
fascia femoris muscle) & L7z (Fig. 4), RMEMERNI, 5 k@015E 23 6 7 8 2 B2 1 7 7
it (MWATCH-101, ¥RRAMFIHEER) % v, kit 6 22T Eo KRR I v
—&BEY | WHEE R IC X Y HEIEEE 10000 5, ¥~ 7Y v 2 L — b 1000 Hz THIE L 72,
HERICE T2 7 A2 3B 4 X7 402 (50Hz) & L., HIEHRD T — & DfFHT
KRR &GO EA Y 7 + 7 =7 (MWATCH Verl.5.0.0, BRX&HFHEIERT) TR~
7+ 7T LENTEIT>CT — 25 5~500 Hz INICINE > T3 2 & 2R L 72, &V
=WV T 7%, 7T A XBAL WL BELBREHA Yy Y 2@t
V=7 — T A%EE L7z (Fig. 5), HITIZE T AIKRDIRICH 2 & 2 & bw TEE L 721k
REZAR - Teth. HRD O L CHERE HE QX EE LRRT 10 305 E | a2 52T
Frbs 2 b0 L Lk, Zol R8Ik 5 MUK ZEt s, AEBCld2mH, 3HH, 40

Hod 3R oE# L T 2/ GZIIE) o7 — X Zf#trox g & L7z (Fig. 6), &7 — X
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ICDOWTIE, KFEZER 100 ms THFEFHEFTH (RMS : Root Mean Square) ICZHiL .
HHAY 7y 27T100ms &L ICHEMEZHE L7z, HT2BLCAOOERICKS 3
[5] 53 D N7 HIAE DFESHE D #EFN % 3K D T AREERTOBITRFIC I T 2 iEX (integrated
electromyogram, Hifii : uV-s) & L7z, BN HEXIEZ O OfEE O K E X
AL, HBKRZWIZE X WM ESE L L=2 & 23T (Bigland er al 1954), 7272 L.
BB EXOBUEIIEAZERKE Wiz, 4 FEOE T VIKICE T 3 HTRT — X Icon T,
BWEENCTHBTH a2 ) —F+ = — LR TOHRTHETF — X LD (REF LK
JSavz)—r+e=—nK) ZRo, YT, HiEEEke L CEEoNR L Lk, fiiEsH)
BIE. & T KB TORIEEIR O KD THETH 5 & FRFIC, XTI & e~ TG Bl R 2

K2y (1) 2/hEwn (1) 2HFELES,

N

2. 2. 3. 2 HTHEEE

KRIEFEMOEZ BIFEIE & L THBICH W 256, FUEHE OB ZITS 2 &2

EE L, Bl2E, HITHEES O ET VIREFILTH o Ha. FiGEEL/NE vE v

IFERIIDP NI INF —TCHRITTER LWL THIVHRERT VIR THE I L 2Rt

EERTE LD, BTt ET VKL D 272568, DLASHZ I o220
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Fig. 4. Electrode attachment position of surface electromyography.
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Fig. 5. Subject walking on the model floor.
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. 24 mm thick plywood
|:| Joist and 15 mm thick plywood
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|

7000

6000

Distances of walking (1)

|

Surface consolidated Ceramic — coated
Japanese cedar Japanese cypress

Fig. 7. Distances of walking barefoot on the model floors.

Note: n=17. Error bars show standard deviations.

Two-factor repeated measure analysis of variance was conducted on two factors, floor subflooring and
floor finish materials. The main effects of both factors were not significant. The interaction effect was
not significant. These show that there is no significant difference in walking distance between any of

the model floors.
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Fig. 8. Surface electromyography at the six positions of the lower limbs during barefoot walking.
Note: Plots and error bars show means and standard deviations for seventeen subjects. The vertical
axis represents the ratio of the integrated surface electromyogram for each model floor to the integrated

surface electromyogram for the vinyl floor over the concrete subfloor as a control.
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Table 4. Results of two-factor repeated measure analysis of variance in subflooring wood and finishing

wood for surface electromyography measured in the barefoot walking experiment.

Electrode g‘Ftachment Factor F value P value Effect
position size

Subflooring 0.14 0.713 0.094

Gastrocnemius Finishing 3.66 0.074% 0.479
muscle

SubflooringxFinishing 1.73 0.207 0.329

Subflooring 2.29 0.150 0.378

Tibialis anterior Finishing 2.96 0.105 0.430
muscle

SubflooringxFinishing 2.50 0.133 0.395

Subflooring 4.57 0.048* 0.534

Biceps femoris Finishing 3.06 0.099+ 0.438
muscle

SubflooringxFinishing 0.30 0.590 0.138

Subflooring 1.83 0.195 0.338

. Finishing 0.52 0.481 0.180
muscle

SubflooringxFinishing 0.00 0.998 0.001

Subflooring 0.95 0.344 0.244

Gluteus maximus Finishing 0.39 0.540 0.156
muscle

SubflooringxFinishing 1.24 0.282 0.278

Subflooring 0.41 0.531 0.160

Tensor fascia femoris Finishing 1.18 0.293 0.272
muscle

SubflooringxFinishing 1.26 0.278 0.281

Note: n =17, *: p <0.05, : p <0.10.
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BRI RER D FHBABIR IC D W CI R 7 KR, b HBAREL D i o 72 B & 3 v —2
E 2\ LA E B e OBEE % Fig. 9 IR liE ofIic i B E R F oM (p< 0.01)
BRDOLNTz, SHOMEAERZ L, 7oy b3 -3256+3 XTOBKTHL-0ELRY
D3% K BRICER 5 T3 XS ICRZ 25, “BELCT VR L OfHliAd iz b %
NIHE2ZRPEBZICSWHRFELFMMINAL L ZRTHIRRICTe Yy P Ik
DIF 68 HD I L A DA TH D, 13& AL DWERE B E LT W7 EFHI L 72 b O % “4f

7 BRI KW LEHIEIL 72 D & BT L EHE L T e & & 3o Tz,
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Table 5. Comparison of impression ratings of walking feeling between the two floor finishes by

Wilcoxon signed-rank test in the barefoot walking experiment.

Sensory terms Surface consolidated Ceramic-coated P value
Japanese cedar Japanese cypress
Smooth - Rough 0.00 1.62 0.001**
Dry - Wet 0.91 0.29 0.021*
Soft - Hard -0.18 -0.26 0.900
Stable - Unstable 0.15 1.15 0.006%*
sy towalk 035 1.12 0.012+
Like - Dislike 0.38 0.85 0.026*

Note: n =34, **: p <0.01, *: p <0.05.
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Table 6. Comparison of impression ratings of walking feeling between the two subfloors by Wilcoxon

signed-rank test in the barefoot walking experiment.

Sensory terms Joist and 15 mm 24 mm thick _ P value
plywood subflooring plywood subflooring
Smooth - Rough 0.53 1.09 0.017*
Dry - Wet 0.56 0.65 0.703
Soft - Hard -0.29 -0.15 0.403
Stable - Unstable 0.38 0.91 0.017*
sy towalk 0.71 0.76 0.703
Like - Dislike 0.53 0.71 0.432

Note: n =34, *: p <0.05.
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Easy _
to walk | 768 .
T r=0.72 **

L]
E
=

*

| . ;
Difficult | =
to walk

Dislike «— —_ Like

Fig. 9. Relationship between impression of “like - dislike” and impression of “easy to walk - difficult
to walk™ in the barefoot walking experiment.

Legend: A: Surface consolidated Japanese cedar - 24 mm plywood, x: Surface consolidated Japanese
cedar - joist and 15 mm plywood, o: Ceramic-coated Japanese cypress - 24 mm plywood, e: Ceramic-
coated Japanese cypress - joist and 15 mm plywood.

Note: n =68, **: p <0.01.

A linear regression was performed between the scores of the two impressions, 7: correlation coefficient.
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Table 7. Coefficients of static friction of floor finishing specimens.

Coefficient of static friction

Specimens
Parallel to grain Perpendicular to grain
Surface consolidated 0.347 0.411
Japanese cedar
Ceramic - coated 0317 0.318

Japanese cypress

Note: The static coefficients of friction were measured between each specimen and the same fabric as

the socks used in the walking experiment.
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Fig. 10. Attachment of pressure measurement film and foot cover.
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Notes: The image on the left was which captured by the scanner. The image on the right was the area

below 4.0 MPa removed from the image on the left.
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8000

. 24 mm thick plywood
|:| Joist and 15 mm thick plywood

Distances of walking (nmm)

Surface consolidated Ceramic — coated
Japanese cedar Japanese cypress

Fig. 12. Distances of walking on the model floors with socks on.

Note: n=17. Error bars show standard deviations.

Two-factor repeated measure analysis of variance was conducted on two factors, floor subflooring and
floor finish materials. The main effects of both factors were not significant. The interaction effect was
not significant. These show that there is no significant difference in walking distance between any of

the model floors.
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Surface consolidated Ceramic — coated Surface consolidated Ceramic — coated
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Fig. 13. Comparison of walking distances between walking barefoot and walking with socks on.
Notes: Thick bars and thin error bars show means and standard deviations for eleven subjects. Paired
t-tests were applied between walking barefoot and walking with socks on, n=11, **: p <0.01,

*: p < 0.05.
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JEFA: EFM ofiEE RIS EZ R L, 77 7 8RFET BB L ko, “ITRLE ST
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MOEETICHECTIE, 2200 MTHIM DEIC 1%KETHEZEDRD b4, BAK+EWRTH
MBEVERTHM L D EREICE» o7z, £/, 8/ F - 27 I v 7 EIMOEHETIC
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IKHETHREICE D o Tz K+ B TFHM DR TicEnTld, FEERED O d o7,

KER B (c: Biceps femoris muscle) 1235\ Cld, EYEHR T HIA, B+ EHC T Hubt
DLFNICETH, AF - JEFE LMo MR HEEIE 2R L 72, —ItRES G
o cld, th BT ORERICE W T 1%KETERRIED b iz, ZAEEMIRZED b1
mh o7,

KBEIES; (d: Rectus femoris muscle) iC3WCld, EMARTHM TR /- 253y
7 B o B E iR RILOfiE R Lz —F, BA+EAR T icseTiz, 2 ¥ -
JEFAE LM oGBS E EEZ R L, RIS & RERIC S 7 7 0838%T 5L o
720 ZILELESBOITICE W TR, THd 2 b ITft EIFM o WFhoBERICE W T I3
Bt S N o 7228, MEREICH VT 10%KHECRAIERR S 2 H015H 50z,
BT RIROWIE 217 o 7245 R, BV AR T HM O & Ficsn» T 5%KkiETr / % - £ 7
Ty 7 EUMARE - EELE RO XY S HEICE 2 o 72 (Table 10),

KB (e: Gluteus maximus muscle) 1ZFHWTld, EYEI FHIA, B+ AW T b D
wWIRIKEWTb e ) F v T Iy 7REM LM X - EEAL EFM XY & iE%E
RLTED, BYEIRTHIMICE T/ - 27 Iy 7BEL EIMBAF - EELE BT
MEYDEDP 07272007 7HBRAET I L otz ZILERBIBNT ORE, t EFH o

HRICEWT 1%KETIERIZD SN L & Hic, THIMOERICE VT 10%KHET
HEMER2S RSN, REFRICECTd 10%KETHEHAPR b, RHHEXICE
WTIE 10%KHETHEROMNRE T2 & L7272 0 EIEMEIC O VT D BIE 21T 5 7245 5H.

Table 11 12783 X 5 ICKBRIESR & B ICEYEIR T HAM O ELH T ics» Tt BT oK
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Fig. 14. Surface electromyography at the six positions of the lower limbs during walking with socks

on.

Notes: Plots and error bars show means and standard deviations for seventeen subjects. The vertical

axis represents the ratio of the integrated surface electromyogram for each model floor to the integrated

surface electromyogram for the vinyl floor over the concrete subfloor as a control.
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Table 8. Results of two-factor repeated measure analysis of variance in subflooring wood and finishing

wood for surface electromyography measured in the walking experiment with socks on.

Electrode g‘Ftachment Factor F value P value Ef.fGCt
position s1ze
Subflooring 0.85 0.369 0.231
Gastrocnemius s
muscle Finishing 11.64 0.004%* 0.853
Subflooring X Finishing 1.07 0317 0.258
Subflooring 0.08 0.788 0.069
Tibialis anterior C
muscle Finishing 8.74 0.009%* 0.739
Subflooring X Finishing 34.90 0.001%* 1.477
Subflooring 0.69 0.418 0.208
Biceps femoris L
muscle Finishing 23.43 0.001%* 1.210
Subflooring X Finishing 0.13 0.721 0.091
Subflooring 0.00 0.986 0.005
Rectus femoris Finishin
muscle shing 3.04 0.101 0.436
Subflooring X Finishing 4.03 0.062+ 0.502
Subflooring 4.06 0.0617 0.504
Gluteus maximus s
muscle Finishing 6.84 0.019* 0.654
Subflooring X Finishing 3.80 0.069+ 0.488
Subflooring 0.13 0.726 0.089
Tensor fascia femoris C
muscle Finishing 9.89 0.006** 0.786
Subflooring X Finishing 2.74 0.117 0414

Note: n=17, **: p <0.01, *: p <0.05, t: p <0.10.
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Table 9. Results of simple main effect test at tibialis anterior muscle.

Factor F value P value Ef.feCt
size
Subflooring at 12.05 0.003%* 0.868
Surface consolidated Japanese cedar ’ ) '
Subflooring at
. 12.83 0.002** 0.900
Ceramic-coated Japanese cypress
Finishing &t 44.44 0001 0.670
24 mm thick plywood ' ) '
Finishing at
0.88 0.361 0.235

Joist and 15 mm thick plywood

Note: n=17. **: p<0.01.
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Table 10. Results of simple main effect test at rectus femoris muscle.

Factor F value P value Effect
size

Subflooring at

Surface consolidated Japanese cedar 1.82 0.197 0.337
Subflooring at

. 1.65 0.217 0.322

Ceramic-coated Japanese cypress
Finishing at 7.41 0.015* 0.681
24 mm thick plywood ' ) '
Finishing at
0.18 0.677 0.106

Joist and 15 mm thick plywood

Note: n =17, *: p <0.05.
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Table 11. Results of simple main effect test at gluteus maximus muscle.

Factor F value P value Effect
size
Subflooring at s
Surface consolidated Japanese cedar 9:23 0.008 0.759
Subflooring at
. 0.48 0.499 0.173
Ceramic-coated Japanese cypress
Finishing at 7.68 0.014% 0.693
24 mm thick plywood ' ) ’
Finishing at
0.58 0.457 0.191

Joist and 15 mm thick plywood

Note: n=17. **:p<0.0l. *:p<0.05.
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3. 3. 3 REFEHSE

RDENC X Y BT DRI ER DA T v RIGEVWRR LN EHLICT 37201,
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HEFWTROETVREWLTD 60 %HiEZETH Y. ZICEES BT IC BT D R R
MBs X CIRTHMOERICH T 2 EHRLL PICHEROLZAFERIZED bNmd o7

(Table 12), IO EE A 50%Hi#%TH O EAlORFEEA & FEIC IThLE 80>
FricB W CTERRLE S CICR AL D biis o7z (Table 13),

FE2TARBTREO BIEEEKICE T 2fEONEL ok (LIF, BESEKOMEL) %
Fig. 17 1R ¥, EVER FHIMSGET Tk, 2% - BHH EFHIZ 101, e/ % - 25
Iy 7B EFMIZ 1.00 TH o7z, BK+HARTHMEN T Tk, 2 ¥ - EEAE R
Mix1.04, v/ F -7 3y 7BEL EFMIE 1.00 THotze ZICREDNRS EITo 2L
A, REFERDR 1 NKETRD N7 (Table 14), & D720 Bl R RME % 1T 5 7=
R, WK+ AR THMEFETICBTAF - [ EFE LM 7 % -2 F 3 v 78T

FFMEY S 5%KETHREICE I LRI N (Table 15),
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Fig. 15. Load ratio of the anterior part to the whole plantar measured by pressure measurement film
during walking with socks on.

Notes: Plots and error bars show means and standard deviations for ten subjects. The vertical axis
represents the ratio of the load of the entire plantar for each model floor to the load of the entire plantar

for the vinyl floor over the concrete subfloor as a control.
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Fig. 16. Load ratio of the inner part to the whole plantar measured by pressure measurement film
during walking with socks on.

Notes: Plots and error bars show means and standard deviations for ten subjects. The vertical axis
represents the ratio of the load of the entire plantar for each model floor to the load of the entire plantar

for the vinyl floor over the concrete subfloor as a control.
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Table 12. Results of two-factor repeated measure analysis of variance in subflooring wood and

finishing wood for load on the anterior side of the plantar measured in the walking experiment with

socks on.
Load area Factor F value P value Ef.fect
size
Subflooring 0.84 0.384 0.305
Anterior side Finishing 0.77 0.405 0.292
of the plantar
Subflooring X Finishing 0.87 0.375 0.311
Note: n = 10.
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Table13. Results of two-factor repeated measure analysis of variance in subflooring wood and

finishing wood for load on the inner side of the plantar measured in the walking experiment with socks

on.
Load area Factor F value P value Effect
size
Subflooring 0.02 0.900 0.043
Inner side
Finishing 0.15 0.705 0.130
of the plantar
Subflooring X Finishing 0.46 0.514 0.226
Note: n=10.
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1.2

-
- -
---‘--
-
-

Load ratio of the entire plantar
(]
|

0.8

Surface consolidated Ceramic — coated
Japanese cedar Japanese cypress

—@— 24 mm thick plywood subflooring
= @= - Joist and 15 mm thick plywood subflooring

Fig. 17. Ratio of the load on the entire plantar for each model floor to the control measured by pressure
measurement film during walking with socks on.

Notes: n = 10. Plots and error bars show means and standard deviations for ten subjects. The vertical
axis represents the ratio of the load on the entire plantar for each model floor to the load of the entire

plantar for the vinyl floor over the concrete subfloor as a control.
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Table 14. Results of two-factor repeated measure analysis of variance in subflooring wood and

finishing wood for load of the entire plantar measured in the walking experiment with socks on.

Load area Factor Fvalue P value Effect
size

Subflooring 0.768 0.404 0.077

Entire plantar Finishing 2.97 0.119 0.247

Subflooring X Finishing 17.72 0.002** 0.662

Note: n =10, **: p <0.01.
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Table 15. Results of simple main effect test for the load of the entire plantar.

Factor F value P value Effect size
Subflooring at
2.40 0.154 0.516
Surface consolidated Japanese cedar
Subflooring at
0.01 0.933 0.025
Ceramic-coated Japanese cypress
Finishing at
0.09 0.768 0.098
24 mm thick plywood
Finishing at
9.31 0.014* 1.017

Joist and 15 mm thick plywood

Note: n =10, *: p <0.05.
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