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Fig. 1-1 Usage example of wood deck

Note: The left of the picture is wood deck equipped in Yayoi auditorium, and the right is a detail
of deck.

1.2 ST

1.21 IIRTIVTIy FOMAY

BHCHEMT 2227977y FIZEM., KB O DEINR, 1325 ook, 225
HOARMIEFIR OAREKFIC X Y. ENTHEAT 258 IR THEL WH LS BRI NS,
727 )Ty FoHtid, ROOEBLZEAZRELH R LTk 2EGBEHICTN
L 2 3 DIIAMOBER T 25 2 2 TIRMEC v 7 Vit k29K TH 5, Kt
RICEVCTREFERESE 2T TOWEI LT 2 ABMED H 3JEFICEH L Tt
%o AM OIBEAK T IIARMIEFIE < X 2 RKMHITEEED fif IR T 2, FFicerm — 2 ~
T u — R EER SRS 3B EIEFTENIC B O TIZME R T 253 L 9, RS &
SREEICBE S 2 WSS IE. AT 23l I R P FEAR R I RS SR e Rz b @ 19, KM D
A & TR T OBIfRE B b o 19, [EMERECHIRIME~ D EZ Bz b 0 ik
ERH Y. I R SUNRERR 2 mHEr L ORI T 2 2 L 2R L T 5,

KD IC B TORMIEF 384 ZERBAR L TR 5720, FEERN DK



EREHICEY 720 SN2 HWERIERT 22 LPREETH 22, BEOH{LHE,L DT
227 YT Yy FOMAYE EOFFRAHS 217 > T b, FEAM O ST 1331 h
ENHK L 2 2 KIELLRERICE T TON TV %, il 21F, RINAESECSH 2Ry =
v ORIEDE T L 22U B IR oK 250 & h 19, ik 15 FRE L 72
KiGORECTIE, RO LI D TEHOABEIRERKRE o b EIN TS 1),
NEEE DFE IR TEINCEAED A 722 & L RKNRA L, WIS 23HE TS 2 &
WEINTWD 20, TN JRFTHI RKMERBARMIEV 251 E# 2 LT 2, KMIEN
I X o ThfE FEERBEABCRNT O~ OMEMET S, ltofaridf@ecdoT
DLEELIFFE ARV, REOHTICEWTEILRIHERHT 2720 OfffffEll~=2T 1
BlEshoo0dH 5% 2,

T A7 YT vy FitAtER Eooicid, 98] LR, KTk a EokE Z 5
ROHENERETH 5, RMIEFILRE, R, K, BHE () O 45:F808 2T, i
JE & 3R 30 o FHBREL ClARM ISP B o E B #HIPE S I T & v, X o THRESD
TH 2AM ZMEFIED 5 2 BHECHEILEAM & 32 2 &, KOM»HEE L kv X ) i
LOIKKIBIDIWHEEE T2 L AEETH L, Vv VT v FOMHDEALT XY
ATET Y FTy ¥R IL 220 CHEREL FOFENRINTEY, 7 v FH
K55 DKDBEA~DEIECKTI ) D X WIE D 2R E Nz L Lbic B, AvT

F YV RAFEICONTHRINT NS M,

122 I JRTVYT77v FOREENEMAL

EANCRES 2 AR, FERRIC X 2 120 - I K5I X 2 2 ftic X o Tkl
(P& PEC 2, RICRECHEAT 256102 ORENEETH L, REEFIN14 L
THMENICIEZED R WRETH 228, KEFNFLIELREVIOMBRTHL L ED
N3, KAEN L KGR OBHRZ TR0 IE. RO XIS RdbDaH 5, LA 201TK

WEPDIFFIRRE Z 1T, BRI O RERIEFT R~ OB I IMEIN & a5 e Ll



L 720 KRH X, CCA YR L 7= 4MEHM 23 TElic X - CTRIZME 2T LB o7
3072 T & & IEH L 72, DeGroot & 2913 18 FEME O IEH R/ B FEERIC X > TAM DIfitA
M Sl L. REFINARINT 2 LB IMT 5 2 & 2li~7z, HES 2DIEAREHD
FALHEIC X - T AR O/NEIK O RE ICE N A U, REIZIEEL THT b NEEDNE
Vit A 72 2 & % 46T L 7z Brischke & 3OIXWIEI~T kD ¥ 2 AWM &2 v C B 2 fRE D
KifiHIN %Rk X 2, 5 EM OISR R, ETHIN D 5 18O 25T L7z &
R 7z,

—Jj. REENZEFICEZEPEL Ao RFL H 5, WE SVIFRBERORTE T
AT XY EAVER O RIFHEH ST T 5 L 2T 220, T IciEs LTRmE N R F
X RICHEFNEZ 32 X & L3RBT, Dahlen O DI HF v o84 villkx 2 E &

T IRHBENRBE T 2 2 LT X o CIHAMEOMBIZ 3l L 7225, B ERFESM Cld R
TN W TTHERRICHZ 2 2 S MAE LRI 72 Lk~ 7e,

RAEFIIIAM A HIRAE VR LI X o CTHEZLT 2 2 LIGERT 2720, #BkiEE &
O CHAHE - Wi Z I 2, RAEINOREZIZ LS L wHIRADH D, REDL DL, 7 v F
MERE L CREFINIC X ZEKEDKT 287 7 4 VEIRICK o THETE 2 A[REMED
»5LEBRT, Schultz b MFHHF v L VRO T v F VR, BIIEEE % FV CHEK
&3 IE L. % O%F %P7z, Brischke b 3 IEMHNRBZRBTH LTy TV a4 v
FaEBR, X7 LAY —HBRICE VT T v 7 20T X 2K % A& 72 25, WIH K R
B 5D DD 1 EHICITINIE & R oK L 7z Lk~ 7z,

ARHEUY HTLIC X > TREFNZ KT 2504 D H 5, Sandberg H 30l%, KELYIC X2
R HIN O R A R & BEMEI I BIER L. AEH ARELY 2 REEERICHZD & fah L 72, 3
S DR O F e 0 25 & REE AL OBIR & FH-~. RimE L FimfEk
DREL 722 ERELENTHY, 2O L EWHIX 40" TH 2 &iali~7z, Sandberg’™® 13 IEHzh

PO EEABRIC X B AR IC 35 T M icflng % S A L OMiciZd iz v o, ik



IKYEDIBECHAFEL T 5 LELRL 72, Evans b 33T v F M OREEI NI D 72 & 1w
TS e ko TRELREINZHDPTE 3 L7z,

TUATVT Yy FIZEL ZREENIIRAKEZLED TEHICOAR12 L0 DIRELE
s L TH A, EERICHENR LD X5 mE/KKIREIC R > T 3 D F~ 7= 561%
1z AR SN, Bornemann & ‘03R4 IR 2 Fio X2 BN RBTE L. 20X
WD Ak 2P T X o THDE L 7228, KE&EI 234 U C b U7 IC AL % 5%

72 FEEEE D &KL 25% L Bic e b i o 72 LR 7z,

1.2.3  AMHOBERH L BREDORR

A O JEFT BRI KA EE A% E Z2 R4, AMEVEIARKkOAZRHT 2L
DT E | AMEKE MR AL L& 72 2 LI DY 2 7 238K %, BEICIEF L 724428
UE AT B BG4 IR O G KR BHERIRI M AT TO M 26 £ 2 720, — I izR
MOEKED 20%UA L7225 L EFELEDND 4,

AKMIEFIE & GKFE L DRRICOWTIEL K DIFEDRDH 5, KK DiIT A~V 2wz
FEPERBR T, BKEK 15%0 DIEFI DR E o 72 Lilb 7z, HED D3 F I X 27 DJEFEE
SlE RIS, AR 22%~25% HIEFIAIAE 3 & i~ 72, Suzuki 3 A 7KE 20~30% T i
JEFIIIRE H 3. BKED 50% &7 2 LIENED PR TR Z T & 2 (T Id Ik
¥ % Lif~7z, Viitanen* 3 EHIKE 28~30% & 72 B IR TREF S ED AR ICIRIE L. K

W75 X0 ERESNE L X7, Raberget © 40T EIKFER 30% DREHELIH i LA L CIEH
DHET A, FREIC X > TR ZNUTCTHOIEMAMED S D035 5 Lik~<72, Meye b 40 5L
fteE 0 S NEABRIC & o THEHERIRI LA T b BV 234 U7z L~ e,

EFEYEDOHAEZMIC B W THEKEEHRICT LI HH 5, %< 1E 20~30%% fEF)
HWfo HLDbie LT3, AEL ®I#kFia v 7 ) — FEEGETORERMO LS

ENREORERAELITOBE. AKE 20%E2FIHIo L L L, &KE 20%E 753

AL B L Z 0% RETH Y, EODT A TIRIC X > TREBEFZ I 2R THER



MEHWTENB 720 E LTS, Rapp, AO b “NE, BEWNIC X 2iEh & KM oRiEN: % ik
L. M AEBEH D 72 9 DIEFE MRI (moisture induced risk index) % #2 % L 72, MRI 13 &7K%
25%%JEFTY A7 O TIREE LT\ 2, D SOIEIEAAM % 0 ff3 28R cEL 5
Ky b HRE L 7 IRFEHA O AMIEF Tl e 7T A 2T L. ENRABRcoOE RS EK L o fiF
ICX o THEREINBKDIZHHIBERICH 2 2 L 2R LT, £ 7-MHERIA S A LDk 235
NI E KK O FHR IR I TR L v L ib e,

ZD X5 ICAMEKRR L JEF OBIHRIC I3 A RG22 25, JEHHEBETTE 3
DIFFEARPNCARMERIAI LA | & 72 2 B7KE 30% A EThH v, B Y 27 ofkie LCidd

IKFEK 20%~30%D Wz HE ETNIERERWEEZ LN D,

1.24  AMORKRKRVEZIFEEE

Ty FFy X0 T5 727 ) Ty NICKMBSAEL 3 &, #KMED AR I3
DICTEN D, E7-, BRI IED IHECHICEKMIZTE L, T2 THEL 3 RM DMK - #75tE
3. SHEB T HNITIOEE & Tk LAEBERRTH L, T2 AT VT Yy FORMICL 3
KIFNICHE H L 22K ORFZE X H £ 0 Ao N, HRE L TEZEAM ~ Dok
LR EEZLNG, BokiZEE LTOROED S MICEBEORIIRIC L VEL, K
MOEEM L, DA XD DO MHEE S 1 X D S HET 08K & v B, TR 2R
Filal, R IC B 2 REE AR IT, £ OMRENEIC X 2B, BifickoTzh
ZNH 5T B D, WAL, Z OB TR IMBE % 1 5 ()GEE OBEFLHEHEE L .
F 72D X0 DM DIHERE L CREFLZZEC 7, WoKEED X WATELCld 7w 92,
BRI ORI AT b N B S Ic oW T 2 A BT AH 5, HES
X BEMEE & > TRt L 22 KSR I IE 3§ 2 B R IR L. MRAEST A~ 0 i35 23 SR
(T, % DIES ST~ IZHHIHIRLEE L 0230E L 7\ &7z, PR 913 E 72, BURHHER O %
ELT =Y OMMERHAREIZAFCL ) F LT I0FULOREERH S C L

EHERR L 7oo BRRZMEDWIKIEIC D TIREER 5 59743 70 BHED JIS Z 2104 12 X 2 KR



BREAT o T\ %, BEWWE IO W TERE SO0 REEEAIFMOMEE Ri-b o, KH
DDA ERKBERENEICEZ 2R E R D2 H 5,

ARMEZIRIC DT FITEM D & DB FE TH 2 28, SeBEMRERIC X - Tk
L7 5 G 0T, BKEOELIREMD S DR L ) bV AR KBEOATITODNE 20
KO HMICHRZONEI1ET TH D,

INE BT SOIT R ATEE L 1L BRI 20%., 70% 2 B ZED 5 & & &R Lz, A
MNIMDJE XD lem LUF CIHEFRZEA T T, 20U BEL &2 & NEIE O EH»H 2
Lib 7z, FEBR OIAM KT EoFEZERE O EE EE LFEJAE T CREERLTH

X, B - AT I b b T EDAREHETH B L LT,

1.2.5 REBEKEFMEFE

KM D EIRE A WNE T 5 DI D B 727151 IS Z 2101:2009 1€ & 2 EKEHRE T, »
bW EEHELEDLNEbDTH D, NHMOEKEN TR B ITIIMEI 2 SEIL, 2h 2
NOEKEZFIIHEE X BKENG 2R LB TE S, L LEEOHE R A%
WIS 2 DD 25 & HEFPHIIAEITZ 2HTICROoN 2 Z &2 b —f&IICIE Tem
AR ORPHZAET 2 0ICH L T3, T2, BEERGcERENA, SEEEEX A
EDTIEAEKGHT L 2 HIE D T TH 225, HIEFMITEEOKEZ I X - THIR X
. W D EKEDMIERIZE O L7\, MRRFRICEKEZHE T 2 FiE & L CiEESIEN
HAKAFHC L 2D DX K A543, Brischke & OIZ SRS it LGN D 72 2 1<
FEAVRTE U 7 KBS D NERIC B A 722 LA A, kR 72 E7KESAE 217 5 (A 2 FFE L
7zo Bulcke & DIFEBRICEKEG L T —2 a0 AT EAVCCENRERTE L ZEIRKOKWNIC X 24
IKEDRRREAZ TR TV %, Isaksson ©H Db BEXIKSTAEGKEG L 7 — & v 7 cIEEEHZ
IRTE L 7 KRB D & KR & HRIFIICHUS LT % Ruther & 3ARELS v 7 v D FEK 5
JERNFRER IC 35\ T BRI IC B E 22 LIAR SRR Z RIFRUS L7z, L2 L, BXRIEDT

T X 2 BIKFAE IZEM OB S 285> O E/KE L »FHAITE 3. & 7 MHERTAN AL 1



IEHETEICS 5 & D REDH B ),
=77 T LOIEEORIEFIELE LT X MT vy P A M) —EMEHI TR, K
M DEZIRITE L 72 D 6 60 LARM ORIEMEE 7z D S ROk EE fzd o @

M EHRH Y, AR ZHES 2 2 & RO EKEN M ZT5 Z LA TE B,

1.3 AAROEH

AWEICBWTIR, T A7V Ty FohTthyy N7y FICEHL., Z OfitAtER L
D7=BICT v FMNTOEKELERIC LY &k H &b s 22ifMiciirs oLt
Lizo 720 7 v FMREICKEEINCEEEDBEGE R H o 72858 1IN EKEICED XS
B 52 2 00 iBE L, IMARGHI RS 2 2 L 2 HIVE L, IMAMERHIGIC 572 o
Tix. WEEKEDLIEF 2 E L 2REBED D 2 E57KE 20~30% U LIcR RN 2 L5

> % MR HE & L 72

1.4 AL DI

KEL D FENL T DR % AT ISR T,

F2ETIE, RERI0ERBLAZY Y FT vy o5 LBIERCERREHNWOFES HES®
T, B & Rl o BfRM %~ 72,

¥ 3 Tk, REEN R L 72 3B % F W CRKIENE O IR E KR 2L % 481k %
WA=,

B4 TIE, 2ENRICX 2 EKEHNE IBIELETH L 2 L, 1 ecm AREOKI AR EK
RKERMLPEONARCE WIRMEEZLET 720, X BT v b A M) =ik X 2 IS
EERNE F ik & i A 7z

S ETIE, REFINZHEL 225K DKIFENEDONEEKFLZLICOWT X BT v
FA R Y =R TR R T

FHoETIE, KL 3Hoyy 7y FREBG L LT, SIREORDD - 565D



ETFNICONTS XFRET Vo P A Y —iKIC Xk o TFHM L 72,
HIETIE, BSETOENET A, FH6ETODERETAZEL T, BHEHOIKD
E LG ER > OB ST DB BSNEKMERFIC G 2 B EER L, 7 v MDA

Bt~ i AT L7,

10



F285 BAREBLEYYy FTFyxoREBNER

21 FL&IC
RIER 10 FRBEL 72V v F 7y FOSUBIRELCREENOEIMEF 2TV, T F

MoXRHEN L JEFHOBGIcOWTERT 2L 2HNE L,
2.2 EER

221 HERK%

7y F 7w ¥ 1990 4F 11 AICHEREREES 5 580 R SORIX, RC & 5 FEEC)
BlhicRBEIn, #iEk 10 FEBLEZb 02 MAv (Fig 2-1). B ERBORBRT v * 0
TS A0 U — AR ) 7 B LGB & HE VIR 0 I RR G L 72 2 03, TR o Ll
HHTHNIERREM IR —L 22 2 & BEMIC X 2 EKE EFICO W T#EYICFHEi <
¥ LoMWE PDbbslrsb, BERBRBHBEICOWTHEIEOFMAIT> < & 1k%
WTHbEHWIL 7z, RERT v 3R X (Cryptomeria japonica). & 7 ¥ (Chamaecyparis
obtusa). Vv 7 v ¥ (Sequia sempervirens) O 3 ftfE & L (Table2-1). BifEALERSE Dt /A

(LA I3 T T, BIIEZ2I1IC100ecm DALy FMRICHT.L7ZDDTHh 5, HEROSL

e

WEEIZ A X 029g/em’, B/ F 042g/emd, Ly K7 Y F035gem® THo7-, 7 v X 5L
v MiE, 4em (R) X8~13cm (T) X100em (L) @7 v 4 8~12 & RKM 5 T H
LCRMED LENRBRZ RO E Lz, 7 v FMIITXCTRE. 28 % F v, REH B
K73 X ST L7z, IRKIZTRTRA <Y (Pseudotsuga menziesii) & L7z, T v ¥ 5L
vy MI.EYOR oy 7 ) - 27 70 RICBEE 3oy y F Ty 3 ERBE, 20

FicEEx L7, BRIZARC, WEL LOKRETH - 72,

11



U7 R
TR

Fig. 2-1 Wood deck panels exposed outdoor for 10 years

Note:

The upper side is just installed wood decks, and the lower side is after 10 years.
Arrows show the deck panels used in this study.

1: Japanese cedar (Sugi) 2: Japanese cypress (Hinoki) 3: Redwood

12



Table 2-1 Wood deck panel detail

Panel Number of Deck member
Species | dimension deck Ave. width | Thickness | Oven-dry density
(cm) member (cm) (cm) (g/em?)
Sugi 8 12.5 4 0.29
Hinoki 100100 12 8.3 4 0.42
Redwood 8 12.5 4 0.35

Note: Deck members are made of flat grain and air-dried lumber. All members are equipped with

face-side up.
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W& 2mm A& @ 2 FFEICIX S L7z, EE S . A2 A -ENIC O W TE X 0.5 mm
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DY I ART =V REMELTHEL 72, b, BEBETT Yy *MOESEER > 72729
(Table 2-1), FEEDOEINAIZLUT O X 5127 ¥ Fi[ 10 cm & 72 0 IR L 72 FHElh
AEIC X o CHli L7z £3. 7 v F 5Ly FNTHIE L 23 RCOFINAEZHETE -
7 v FMORECTHR L TR OB ARECTEEE Ko, KT OfEIC 10 (em) %RFEL

SO 7 v X MFME (em) TRRL 72,

2.3 HBRLER

231 Ty FMRUIRKOBETE

A 10 FfE L 7257 v ¥ ilBRik o 58 &P o FHbRE % Fig. 2-2 I8 9, Fig. 2-3
ICEAF I ) D7y FKRAODFEEZIRY, AFIET v ¥4 8 Krf 3 KL <&M
LTz, 2L D 5 RICOWTIZHEN - 813 72> 5 72, BT OB L VT v 41k
EiiE CEVIBSHEATE Y B ERAE N OCER & b Ich EFHEL 72, AF DT v ¥4
BB REND DL Z S Th\wbDDELHIETDH | FlmlER A 2 HF & 5 & UMER
DITET y FMBIEFT L, DM ERGEZT Y S e ch o e fEE SN, v 7 13
7y M2 AR 1 ARDEN L. R EEWICESTATO RIS D OWEA RO
% DDHN o 7R IREECH O | JRFRRE IR A, il EHE S N, b
JFILOWTRT v FMETREREC IR SN o720, ROFINWBHL S, iy
BRFATH, Ly FUy FIT vy FMEREICEV 2R O EARE xR L &HE X
Niz. BEICIZSDOWARD S WEVIRRE N TH 572,

BRI 3 BEOT Yy FLIFE LAY EFERLEYE, 20T v F TRADEN
BERREL 72, AFLLYy FYy FOF v ¥ TRIBKDOEM AL L BHRERATH
oz —JI. B/ FDT v FTRHMRRKOBHBHE Y RonF, BHEEINCTH o7, 7
Y ¥ EMAM OB OREDAENRD KRE D 57DHBL Yy FYy FTHY, Fv Xt

f 2T HMRNDEFIDIER IR E 5o 72,
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Face of wood deck Back of wood deck Joist
Species
Overview picture Rot level Overview picture Rot level | Rot level
Sugi i th k
9 Moderate Moderate | Severe
e =] In N
0 Moderate slight | Slight
L 0N X
Redud Sound Slight Severe

Fig. 2-2 Evaluation of rot level in wood deck panels exposed outdoor for 10 years

Note: Rot levels was evaluated by rot area.
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Species Overview picture

Sugi

Hinoki

Fig. 2-3 Cross sectional pictures of wood deck panels exposed outdoor for 10 years

232 FREFINAERR

3WHED 7 v ¥ o KmEINEFHI L 72455 % Table 2-2 17" 9, 7z, Fig. 2-4 1T, R
EIN A0 1 mm BLE 2 mm K& 2mm BLE & X L CHEL 28R A2 RS, 2AF L)
FILOWCTRIEF LT vy IMOENEZHECTE R o770, AXIE 8 ARF 5K, v/
FERAFIUA Ly FYyy FiZ 2AKTRCOMEMETH 2, ENFESITFHELE K
KEZR L7, Fig. 2-4 iICBWT, FEHENABP RO S 272Dl 7 FTHYH, 2D
B3 EAIE 2mm U EDOKEARENTH 072, AF Ly Ry FoEgERAAKIT T
Nbe /) FOIBRETH 7, AFIFe / FOHE L FREBKICH 2mm LA EDOKZ #lin
W3BlEEDTWAox L, Ly Fvy FICIEE2 mm U EOEIIZIZE A b o7z,
FHNOEIICOVWTH, AFLe/ FEIRAK2cm THo7DIIHL, Ly Ny vy FT

WA Lem & %D o 72,
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Table 2-2 Measurement detail of checks in wood decks exposed outdoor for 10 years

Number of )
Ave. width | Ave. number Check depth (mm)
measured
) of deck of checks per
Species member per
ber of all member deck member
number of a
(cm) ) Ave. Max.
(N/N)
Sugi 5/8 12.5 7.2 5.2 20
Hinoki 11/12 8.3 25.7 4.6 21
Redwood 8/8 12.5 8.8 3.8 10

Note: Number of checks with over Imm width were counted and converted to that of 10 cm width

deck member. Check depth was measured by a ruler with a thickness of 0.5 mm.

Ave. number of checks per deck member
(N)

30

25

20

15

10

Sugi

O 1mms< width< 2mm

Species of wood deck

Hinoki

Redwood

B2Z2mm width and over

Fig. 2-4 Average number of checks per deck member

Note: Number of checks were converted to that of 10cm width deck member.

233

GEBELT y M I, Ty IMeLTxF e/ F Ly FU v P

BEIC X 2BHEEDEL
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D 3, BAME LT_A>vo 1 Bifchd 5, — KR OMOMAETE 21X A ¥,
A=Y, e F Ly Py y F3RER2 2, 3FHOT v XD 5 bidEFAKE
DoTeDIFAFT, e/ F, Ly Py FEHANEMANEICH 2BHETH 57253, T v F
M eI B OREDENKE K VIO L 2 o 7 5L IR T OB 2 & MR 4y &
fEHl &, MRS A 10 SE T T 3 D3 ZU AR L Bbhiz, —J7, DHITEWERAL
RERALAEAFT v FM oo RN Z R L CH 0 . RELY IR 3 1L At
PSR OHE & [ ICE % 2 AHEMEDE 2 bz, AR KRE ENd e FiconT
I, AF L HANBEMOREIL PP v ooKRAEINAL |, KiFInzF.iIc
THIL L Tz, KO FAFEEE L E &g, Sl i ki@ e R o, WPK
e bIndhnide ) FRRKOMANZIR-> T dDLEZLNL, b/ FFAE
AR RE Ly F Uy Fid, BFHOREIR/NE 207, REFNICONTH, RE
EH2H0DERNDDOLEL, T v FOKM, Hifi& dICHENEETH -,
XAV ORKICOWTI, v/ FOT v FTikfho 2 BifEL B W IRKOEF2R S
T E2O—HT, Ty FRABLLEH L CwirhokzLy FYy FOTF v F GRS
LLABFIL T, e 72 07 v FRABEFI L Tz o 2Bl L LCTiE, &/ ¥ ol
o7 & Ty M oA 2, 7 v M OIEAHL . KIZIB LD o722 & 23%
FHND, KFEMTRKPEEOBLE D SWAOMIZFE L B InTEY ™, ¢
J & LRBRICODMIHAEDE WL Yy F Yy FOTF v ¥l EHEHLI-~A4 <V IRKDEF L
IR E LT, AFOGE LFERICIEDIL T v FME/MHL 722 & TRIZT2EL &
STAREEREZ BN D, TNHLDRERD L. T v FMBEETH > THIRKDEF DR
23 Y MRKICH T 2B OFEE CEATOMEICOWTHEELLETH 5 T L HRR

INtz,

234 REFNELBHOREE

BN CER S 2 RIS RBEEIC X b 35 720, KT H 056 M DRI %
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SRFBIIC X o TREEINZEL LT, RENCHELZENI L VIZ L, THAE CEL
2 &, KM cokamEzR LT, BPoERE 22 2 e TFRINS,

SEORBCHERALZBED S b, 7 v e L CREFNOARBD RS oDt
JETHY, ENOKREILFEITEAFE ) FBLy N Yy FE B 72, —J7, &
CDWTiE, AF e/ FEHPRE, Ly FYy FIZEFIARL TH o7z, —IICLHM DTt
AHERZAERF, e/ 22 Ly FUy FBKRTH 352, S0, OHiAEORE e /7 ¥ &
Ly Ny FDI b, v/ FOFFABETH 7 h b, b/ FREICEGEIEL 2K
ERBEENDEFIOIRIN & 72 72 0HEMED B 2, RO R OMIRAYE DR A
AR LD EONTEY, KES PHREEARRY . IEAREY  IRHARIY iIcB1F 210 1k
DA EMTO3FEEDY v FF v FICOWTHER 10 FORUBE LT3, &
{URREE A E ARE Y - i & > H KRR >HEHARRY OIET®H Y | & 0T cidatbifk
DAL 72 iR _ T 2, 7 v FHOREE N & NI ZHEE0E W25 5 25, Mk
DWHHEPEVOERNEL 22 2 L IZHL2TH L, £ 2 TROE IFETIL, KHICET MWk
F z i L 72 SRR 2 V> TR S SRz 0@ I 35 1 2 W& KR 0 Z2 L 2 F8~. K|

NOMAERD BRI RIS T RHE 2 WG T2 2 L e LT,

2.4 Feo

REH 10FEREL 727 v F T v FOHBIE L ORMENOE S JEF 217\, ImRE
T2em DENEZFORF, v/ FOT v FRMATPLREIIABEAL Tz DITHT L, K
1emOENICEE /2Ly Py FOTy X ICRIBHBRLN A o722 L ZIHL I

L7z. COHMRA L3 EURDE T ARBRICET 7
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$£35  FERGEIC & 5 KFENEOAERE KR T

3.1 IFL&IC

F2ETO 10 FRELZY v F Ty FOHBIZETIE. mAEST 2 om OEIn 2o X
F,oe// X007y FREEPLREFIAEATH DI L, mAES 1lem DENICHEE -
Ly Py FOFy FICRBFBARON Ao, 2OZ XV FEENEH L LIC
Lo TT v FMANEDEKEL G R NWBEFHEA L ATREME S E 2 DTz, KFETIE, K
HEINDBNEEKRICE 2 2HEEZTRD 720, TFAMICH B ICEININ T % it L 72 308k

POk S, BB ONEEKKZWL2ICT 5 2 L2 HINE L,

3.2 KB

321  EhMIEFNLORK - ErEHER

3.21.1 BEBREAELEIAMI

vy N7y K @A) 25 WKL L, REENOES 23 oWk, 24
WRRICH 2 B ER AL -0, BN T 2L 725 7 AV iBRiR 2 (ERLL 72, BifEIx, 7 >
FTFy OO N8OS bMBETHhIMI LT L Yy F Y v N (Sequia
sempervirens) DM %7z, ~FiEE, —aT v FMOJEE ZFEL T4 cm (R)XS5 cm
(T)X5em (L) & L. Ao RBEZMME TR~y F 27 LT o~12&Z2 0 L7, )
Hin OREFM) cxF 2T oEs (AT THES] vd,) 1:05em. 1eme X
Z2em & L, WL LTI L HAEL &, KA oETAVINTLIE, EEOEINE L
EICHRT2 L BRECH 2720 EBEICR Y v F23A - 72KRED T v MO K - §7
BB ZIEE S 2 2L 2B -0 HIE L, R Z e Ok Bl d9uco REZ M 2> 51 1.8 mm
DFEH % MHETT ) 5 em ICE o CAN, BRERIAR I, BoKIEICN 3 2 M1 4 H % A TEl
Bikl (7 v 8= 2 4 b, BALEED % o iciAn LCRiks —a L7zt IRk i it
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% % T 20°C. 65%RH DIEIRIEREICEHMEE L. 08 L 72,

3.2.1.2 WRIKALEE

WK LB 13 RS % AHGE L. 20°C. 90%RH (KNO; #iiEHE) omEiERfo 77— 42 —»H
T, AR OEININTL % & UK H T % AGEKE Az Ny M 5 REIEE L ok X 4 72
(Fig. 3-1)o alBRIRIZN Y P OJEHNICE 2@ K Smm O A —%— FiciB & Bk
TR CEREOE L #HE, HIIWES 0.5em,. 1em. KOEINZ L OFERAKIC D Tk
RO THE 1 om 27KITRD 5 X 5 ic, FINEE 2 em OFBRAIC O W CTUEEABR A D T 2 em
DIKITIRD B L 91T, ZnE oy MCKEKEZTGTE, b, BOKLEL DR < 1355
ROEEZHE L., WokE%x R 7z,

Wk & ix. JIS Z 2101 (2009) D Wk kBRI HE U <, okl & Bkt ok o H 8 E %
WOKHERE TR L TRk 7z, 7272 L, fHRICE W CEHNIBIZEREL . Hhsihwifa ol
HEiOWMBE F—& Lz, £aEINE» O 0BKEECOWTHHET 5720, ikl o
AR DK AR DEEAZDVFE % FInZRREmOBKIEME L 2k L, 2hixdln
MIRBAED Z N TN OBKEE R LA LG &, Bl (11fe LCEHE) <L <#l

N DOWKEZRD 7=,
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|THhmT BgE SEERS HEBEH

Sawn slit Soak for Shrs Test condition
7 (\ 20°C, 90%RH
Water v 4 ~Weight | ~Weight |
absorption
process

4cm water

= -
- IV St depth == K

hem O HBHOMEIEENKS—L

Note: 4-side faces are sealed for water-protection

YL TR

Put out and drying
Scm 7 /\ (20°C, 65%RH)
Yy
¥ —
e PR LR B

=== S water

Drying

process and
MC measuring Scm hREYYHLTEKERE

Cut middle a slice for MC measuring

(lom* 1cm)

SKEREN®E
Cros

VAYAYAY

ection for MO measunng

Fig. 3-1 Water absorption process, drying process, and moisture content (MC) measuring

Note: The width of slits is approximately 1.8 mm, and the depth of slits are 0.5 cm, 1 cm, and 2

cm, respectively. No-slit specimens are also tested.

3.21.3 FZIRALIE

HZJRALEE T, 3.2.1.2 OWIRKILEIC X Y ok X ¢ 72 3Bk % @HFE o v v F 7y ¥ Lk
LRIL LS ICENMT % &TIRERZ Fic LT 20°C. 65%RH O fHiHIE 21 #HE L T4
T Tz, B ORER AN O BKRE( & 2 NI KT ENIN T O E R 5 720
SERER] (20 40 6. 18, 24, 48, 72 IfHIEE) ICHENE S ORBRA2 5 | AT OHY L,

3.2.1.4 DERRIC X > THER D EKES M KD 7=,

3.21.4 REEICEL ZAPEKFKEOTEM
WK e ONGZREALER It U 72 3RBR (AR D —0 1%, SRERIR NI D &K R A % PR 5 72, Fig.
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3-1 D X 5 ICERBR AR D REAE S M2 58 lem RO AKRGA U0 L. 1em A 20 57E]
LCHEZHEL 72, ABilBakol] v L & 08I H 72 > T, (FETF O E B2 R/
e 72 X oHericE L, HEED lem AO/NTIZES ICHEEZHEL 72, FFEEZD
1 em fi/NR 12 105°C, 24 IfE DS CaZERBZHE L, 1em AT L OEKREEZRKD, A

BRI PR D Bk I % Rl L 72

33 BREER

331 EhIIEFVIC L BZAEBEKEOEM

3311 RKEDLE

vy N7y FICELCREENDS, WKBICED X S REEERITT 02T 25720,
NWMLZEL7Zv v ¥ vy FMoBokilliz 1T - 255 % Fig. 3-2 & Fig. 3-3 IR 3, Fig.
2 1 ZPUKIAI B 72 Y DWRIKER, Fig.3-3 I3EINHH 72 ) OPKETH 5, S OoAE L, HH
R > & DT oK & BN TER 5 2 & OIERRSTEBOKIC X 3 9 DTH Y, Fig. 3-2 D
FER2 5, 5 R OB T 0.04~0.08 g/ecm? FREOWIKAAE L Tz Z &b b, KHETMH

5 DOWIKITDOWTIE, BEH S DA JIS Z 2104 (1957) (JIS Z 2101 (2009) D W7k P55k &[]
WA ZRWT, $HEBM OB R OCHEREIC B T % 24 B O WK E ZHIE L, 0Tl
0.05 g/em? {iife, M Tl 0.1 gem? HiE TH o722 L ZME L T b, SHOMERD ch e
[FRREDMETH b, BN T O ESLPOKFFRNCE W IEH o 72 D D D BB D WoKH34:

LTwitEibhd,

Fig.3-2 ICHB W T, WoKfIH 72 b OPokiEiE, #lie L & R TEINEZ 0.5ecm ®° 1om T
I L, EIEE 2em TR E SIEMIL 72, Fig.3-3 DENE S 72 H OWBKE T D [FEE DM
M3 S, FARE 2 cm OEMEHE CTH o 7o, Wk B i hn 2 <l L2 &
D270, FINMLTOHET & & ICPKENEML 72 2 L 3R Y iR TH 5, —77,

FINEE 2 em ITB W THIKEMOEEABFHC K E h o 2B IC O Wikl 3 5,
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B, HEBOAROME? S OWIKEICDWT, FEH S SN TIE 0.25 g/em?, M TIZ
1 glem? {iith & R LT 0« fiEST 171 0 WK B XU 77 1 AT AN LT 5 5 A R
DIETH 5, I, BEMAROPOKRIIMETH 2720, s d o7 b LThAROME
KIS AUETEHE I T e T2 %,

0.12

0.10

0.08

0.06

0.04

0.02

Mass of water absorption (g/cm?)

0.00

No slit Slit depth Slit depth Slit depth
0.5cm 1cm 2em

Fig. 3-2 Slit depth and mass of water absorption by absorption area

Note: Error bar shows standard deviation.

0.12
5 010
2
c
S 008
s
<
2 0086 T
[
2
§ o004
g
(=]
% 002
=

0.00

Slit depth 0.5¢m Slit depth 1ecm Slit depth 2cm

Fig. 3-3 Slit depth and mass of water absorption by slit area

Note: Error bar shows standard deviation.
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3.3.1.2 Rk EEBBREICEITIAMBERROEL
(1) REEKEDTRDE

Fig. 3-4 (2, R (REM, AEHD) cHAMIEZL 2L v F oy P oRBAORK
Al GRER) . Bok 5 RefltR, R OHosaEfE (6. 18, 24, 48 NffHlfR) 1IcB 1 2 NEFEKED
MOZAL %R T, WILBRE X RE | cm MOEIM L OMIED 1| cm f DB EKEZLHK
E L h b, REH OBIKE L CEIINLE S 2> WK 2 0 | 2 OB ITEUN L% &
T lem AOHFFICINE o T &350 h %, X o TUREOEIZ. £ DHpIc OV TTT
Jo

KT X 3 EKEEICOWTIZ, Fig. 3-4 X DENEZ230.5 cm L1 cm DA 5
IR D B KDY 30%59 TH o 7= DK L, HIIEE 2 om OEEIZRE 1 cm OFEf5
TERER 50%ICEL ., K2 em FNoREHZEL) DHDTD 36% L HIKH 2 -
7zo M7, FNIN L7 L OB A TIE. RIE | om O EKELTREZD 15%FRE 6, Bk
Bld 20%FREEICHIIN L 72, RO O ot & i TEKEICEDR D 57253, WIhic
LT EKE 20%REICHE > TH Y, e Wilin TaKEDR 30% %22 5T &tk
Do Tz,

FZBEIRIC B T 5 KR ICEH T % &, FINEE 0.5cm KU 1em DaRKIL, 24 I
I T IRITPOKAT D BRI o Tz, —77, EINES 2 cm OERIKIZ, Iz &
KJE 1 cm A D EKIED 24 FEfEFR T D 20%55 0%, FINZETBEE2 cm D 1 ecm ATl
30%A LR EE 2 N NHERE L 72, HolE 48 IR £ CICRIE lem AIITTO B/KEICTR
oA, RE2em D 1lem A TIIILOEKE LY SETE 20%5H DETH - 7=,

SO EEETIE, FINET 2 cm ORBEAEO NI TS 1 B 1T 5 Bokig D EKE b
FHEDObD I bE, 0T, AR, HNES 1em ORE | em OF D & ENHES 2 cm DR
J& 1em OFER Tl WAKMEIZFRI USRI TH 2 HE 2 525, SRIFEINES 2cm DR

RD BIKE 2 cm DIRRE TR T 727230, IKEDZALHPOK B L EJE AT D SKEZ LI

25



WE G AT REREZ LN,

A2 AL B FS05em BhFStem A hFES2em
Specimen No slit Slit depth 0.5¢cm Slit depth 1em Slit depth 2cm
Before test (after conditionig)
em 1 2 3 4 5 em 1 2 e oA 5 em 1 2 mmtme 4 5 em 1 2 3 4 5
1 12 |13 |13 | 14 | 14 1 14 l4= 1_4_ 15 | 14 1 14 | 14 g14 113 | 14 1 14 [ 14 14 § 14 | 14
2 |13 [ 13 | 14 | 14 | 14 2 | 14 |15 |15 |15 | 15 2 115 |15 [ 14 |15 | 14 2 |14 |14 g 14 015 | 15
3|12 [ 13 | 14 | 14 | 14 3 |15 [ 15 |15 |15 | 15 3 |14 |15 [ 15 |15 | 15 3 |15 |15 |15 |15 | 15
4 [ 12 |13 |13 | 14 | 13 4 [ 19 |15 [ 15 | 14 | 14 4 115 [ 14 [ 15 | 14 | 14 4 [ 14115 [ 15 |14 | 14
ARl ‘ ‘ i l
Shrs water abserption
cm 1 2 3 4 5 cm 1 2 S 5 em 1 2 I kel cm 1 2 4 8
1 18 |19 | 19 [ 20 | 22 1 17 | 18 Eﬁ_ 21 | 22 1 18 | 19 38_ 18 | 18 1121 [24 I 22 | 20
2 13 [ 14 |14 [ 14 | 15 2 15 |15 |16 | 15 | 15 2 15 | 15 | 17 15 | 15 2 15 | 16 16 16
3 [ 13 [ 14 | 14 | 14 | 14 3 |15 |15 | 15 | 15 | 14 3 15 |15 [ 15 |15 | 15 3 |16 |16 |19 |15 | 15
4 |14 [ 14 |14 | 14 |15 4 |15 |15 |15 | 16 | 15 4 |15 |15 [ 15 |15 | 15 4 | 16 |17 [ 16 | 16 | 16
gotfeh i i ¢ i
6hrs drying
em 1 2 3 4 5 em 1 2 . 4 5 em 1 2 4 5 em 1 2 4 5
1 17 |18 |19 |20 | 20 1 16 | 16 =_31_ 17 | 17 1 16 | 18 ‘ 17 | 15 1 17 | 17 17 | 16
2 |14 |14 |14 | 14 | 14 2 |14 |15 |15 |16 | 15 2 |14 |15 [ 18 |15 | 15 2 |16 | 16 15 |15
3|15 | 14 | 14 | 14 | 13 3 | 14 |15 |15 |14 | 15 3 |15 |15 [ 15 | 15 | 14 3 |15 |15 |17 |16 | 15
4 |14 |14 |16 | 13 | 14 4 |14 |14 |15 |14 | 15 4 15 |15 [ 15 |15 | 14 4 |15 |15 [ 15 | 15 | 14
#tR18h H H | !
18hrs drying * ‘ * *
cm 1 2 3 4 5 em 1 2 3. 4 5 em 1 2 3.1 ) em 1 2 3 4 5]
1 17 |18 | 19 [ 20 [ 23 1 16 | 16 1_7_ 16 | 16 1 14 | 15 Ei_ 16 | 15 1 15 [ 16 ¢ 23 § 17 | 15
2 |14 |14 | 14 | 14 | 14 2 |15 |15 |16 | 15 | 15 2 |16 |14 [ 16 | 15 | 15 2 | 14 |17 17 | 15
3|14 |14 |14 ] 14 | 14 3 |15 |15 |15 |15 | 18 3114 |15 [ 15 |15 | 14 3|16 |15 |18 |16 | 15
4 14 [ 15 [ 15 | 14 | 14 4 [ 15 | 15 [ 15 | 14 | 15 4 |14 |14 [ 15 | 15 | 14 4 15 115 [ 15 | 14 | 14
satfioen i i ¢
24hrs drying
em 1 2 3 4 5 em 1 2 3. 4 5 em 1 2 3. 4 5 em 1 5
1 18 |18 |19 [ 20 | 19 1 16 | 16 = lS_ 16 | 15 1 15 | 16 1_7_ 16 | 15 1 15 15
2 |14 |15 | 14 | 14 | 14 2 |14 |15 |15 |15 | 15 2 115 |15 [ 17 |15 | 15 2 |15 15
3|14 [ 14 | 14 | 14 | 14 3 |15 |15 |15 |15 | 16 3 |15 |15 [ 16 |15 | 15 3 |15 |15 |18 |15 | 15
4 |14 |15 |15 | 14 | 14 4 | 14 |15 |15 | 15 | 14 4 | 14 |14 [ 15 | 15 | 14 4 |14 ] 15 | 14 | 14 | 14
N | ! |
48hrs drying
cm 1 2 3 4 5 em 1 2 3 4 5 em 1 2 I 8 em 1 2 3 4 5]
1 14 |18 |16 | 158 | 14 1 15 | 16 1_6_ 16 | 13 1 15 | 15 l_ﬁ_ 15 | 1% 1 14 [ 15 y 16 §y 15 | 14
2 |15 [ 15 |15 | 14 | 14 2 |15 |15 |16 |15 | 1& 2 |14 |15 [ 16 | 16 | 14 2 | 14 |16 g 18 g 16 | 15
3 14 [ 15 | 14 | 14 | 14 3 15 |15 | 16 | 15 | 14 3 14 |15 |15 | 15 | 14 3 15 |15 | 17 | 16 15
4 15 [ 14 | 14 | 14 | 14 4 15 |15 | 15 | 15 | 14 4 14 [ 15 |14 | 15 | 14 4 14 115 | 15 | 15 14

BRERF—)
Moisture content scale (%) g
I IR IESTIemARS

Ilcm square including slit.

Fig. 3-4 Moisture content distribution of specimen slices in periods of water absorption and

drying test

Note: Numbers in specimen slices denote the moisture content (%) in the part of 1 cm square.
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(2) NI TED DEKEKEAL

ML ZED 1 em A OERD DEKFELAL % Fig. 3-5 X U Fig. 3-6 IC78 3, Fig. 3-5 1 13,
HNEX 05cm. Tem. MU 2ecm OREEKICOWT, NI TE2EDEE 1 ecm D EKE
ZALE R LT, e LT, Ehze L oo REHIRE 1 ecm AOEKE LR L 72,
MR R e Lz, 22T, Enalid lom AiCeEnzEE s, ShES 05em
F1lem AOYOFERIFTEHNEEA, FNES 1em K2 em i3 1 ecm A3 RTIcE
NEEHATVD, Fig.3-6 1T, BIEZ 2cm OFBRAKICO VT, UM TA2ELEE 1em

MOEKE2ecm 251572 1 cm ADEKEEZRL 7=,

--e-- 273l
No slit

—— E|1FEE0.5cm
Slit depth 0.5cm

B
o

—e— | FES 1em
Slit depth 1cm

EIKE(%)
Moisture content (%)
(V%)

o

20 .
—A— ZlH S 2em
10 Slit depth 2cm
0

1 10 100

g7 1283 El(h)
Drying time (h)

Fig. 3-5 Moisture content transition at surface layer in drying process

Note:
* Drying time was plotted during 2—72 hours.
* Moisture content was measured by 1 cm square including slit, except "No slit" measured same

size of middle surface.
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D
o

ul
o

——FE1cm
Surface layer, 0-1cm

B
o

—A—FE2cm
Second layer, 1-2cm

EIKEE(%)
Moisture content (%)
=] [V8]
o o

=
o

o

1 10 100

g7 12 8F ] (h)
Drying time (h)

Fig. 3-6 Moisture content transition at slit area in drying process, slit depth 2cm

Note:
* Drying time was plotted during 2—72 hours.

* Moisture content was measured by 1cm square including slit.
Fig. 3-6 I BT, HEFIIRKRE O EIKER Z N Z NORBIRIC L o TRA Y, HES
KELRBIT LT THIKEDEKRERE D - 7225, W ORERA b 524 24 KefH £ ©
ICIZIZTCDEKRBICR o 7o F 72, WoKERRZEE 2 R[] 2> & 72 R £ T D &K DRERZEAL
IE. Wb BRI D e BT H U 7z BRBRIR DB IGEE & Hik S % 7230 Table 3-1 1CHZ
J: 2~72 IRFf] D RZJRIRF ] D S E8 & SR D Bk 2 I B 3 2 B BLE R U(Eq. 3-1) I B 1) 2

albDEZRT,

u=aln(t)+b Eq. 3-1

u= BIKE%). a= LEMRDOMHE | = F2BEIE(h). b= TPEF DY R

28



Table 3-1 Linear approximation for moisture content transition in drying process

Coefficient of
. Slope Intercept o
Specimen Part determination
(@) (b)
(R?)
No slit -1.6 22 0.81
Slit depth 0.5mm Surface layer, -34 28 0.82
Slit depth lem 0-lem 52 36 0.92
-11.0 58 0.94
Slit depth 2cm Second layer,
-6.7 48 0.87
1-2cm
Note:
u=aln()+b

u * Moisture content (%)

¢ * Drying time (k) during 2-72 hours
KJE 1em OEALICEH T ZEPAEMROME X 1X, FINZEX 0.5cm, 1em TENZ N34, -
CARREDMETH o 7228, HIEES 2em TIE-11.0 L PP REWHERE o7z, ENGEX 2
cm D FRERA T IR D EIKE DK 50% & MHERIFI R X 0 D @b o 7283, AFENEL 75
52 LT X o THINES 0~1 cm OERK & [FIERIC 24 Bl & TIlciZiE A2 L E 2 b1
%, Fig.3-51CH VT, BINHEZX 2cm DFERAKICH T 52KE Lom & 2om D EKFE( % H
Wd 5 &, KIF 2 cm DO IITEME 2 R O EKE A 40%1E < TH Y. KE 1 em & [FIER
ICHIAERIRI S X 0 D@ ic b 22 b 63, SELIEROME X EKE 30%Hi#E0 5 A X
— P 2ENHEZ 05 cm 1 cm DGE L FAMRETH o7 (Table 3-1). Z DFBRAIZEIN
HoToRNR[EEL TV b, AR CEBLICS ok edtEZD
N, AAL7z& 9, HINESE 2 cm ORABRIKDRE 2 cm D EIKRITHME 24 F[E]TlL %

72 30%LL ETH Y, FEER A8 BEEIIC BT X 5 L 20%FRIE & 7x o 72, AMEZIEIC B W TR
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MR O EKFED A0 Bt SERER 13 JRGHIC X 2 R AYK & 28, Kif ASAERLA

L ETHHLTL 2 EMEOHEIDL TR, A& DIRGATELHNERD KL
BICEEIN2 LEbNTWDE ™, SR X 5 BRAKIRE T, BRI VWRIEFEOE
KT T IR AT & 2 2 L b D, 2 D20 BN TAHE D EKEHRE < R
N R E LCid, BT 2 5 28% L 72 KBNS WA ITIFIRE L 06 < | FFIC
FINEHEE 222 em OGETEEINTH D B EREREBIC R oo e BE LN, L
> CHIRRFOBEDRE WS, 2 WV ERBEICE O TN Y M2 %5 L CEEL
DEWREBICEPNZZHEICE., FINOB2MONERLE HICiZELO6 h2Zen T

Bans,

332 SEKBIRRELEHORER

BT B W CAMIE O BRI £ 5 Dix, — AT IZARM A HkAERIAT S LA R & 7
BIBATH B, JEFE D EE L Tz KM R A & K B R 08 F85E Uik fafn &
LUT O AMEIGITT 2 2 L 035 5720, KAMEKED 20%A L& 72 & FEEPHE
WEEDD LB, EREYOFLHEICE VT BIKEK 20% % EHEICT 5 2 L2

%<, ZDMBE LTEED ®F, HKE 20%E 72 2 HMBE X5 X Z 00%RETH b |
REODLTHETHRICK > CHiBF T s RIS LM S 20l LT3, —
77 Brischke & 1%, AL O FFEHE AR EE A EA O B ERHE P & KkEE =2 Y

7 X BREREMAEDE CRHERE S 2 FIEEZRE L. AKE 25% U Loga it~ A
FRFHEE LT3, DX 5 I AMETHEIC 31 2 AP EKKIC O Tk % 7o RIFEDS
H 5. AR TIZEKE 20% %2 EFICNT 20 D20HEZ L Lz, SROEINET LV
BRICEBWTEKEDR 20 Eeho/znid, BEAWICEHNWINLO® 2575 DHTH - 7z,
L2 LERE Iem iICBWTIE, #HNES 0~2cm DWW TFNORERAKIC D WTH | 24 BEIFRE
DHIETILDEKEICHE 5722 L b, BFEOMHHICE W CIRED R WHIF©H 2 L&

2N, —HCENEX 2 cm OREAICOWTIZERE 2 cm D4 (EhoBRETS &
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) DEKENRE T FHZEIHET . w28 48 RIS 72 BEEIC W T 20%FRE D&
KEZRF o TV b, EEEOFMBEEICBWT IO XS RRERF T IE. [BHoRN

BEEdEELLNT,

333 TyFMoREENLAMERDEHICRITTHE

B AT o727 v F 7y FHFICEWTCREENSAEL B & 3EH oK% H
LCtAEREAE TS 2 2 L 03d 5, X o CHEADOEREZ D, HAKICD K& At
Uk 5, Db MzlEd, Mz w2 X2 LI w2 2D, 2157t RudE
NZRITE T2 LERICERLHEST 22 LoER— S H 2 3, A OREE L
KBRS VRED =R ER E LT B0 TH %, KWFJETIT - =& E 7 A ilER
ICBWT, I 2cm DEVEINTIIFET O EKELRIFEICEH > T20% MU e k2 2 L8
R I N, 2D X5 IREXH T ITFFRICRINCT K RDE LRI N, £7252
Ho 10 FHEBMCRBEI N Y Yy F T v FOLHBEICENTH, HFE 2 cm OFINEFF
DAFXRL / FOT v XFIFEVIBEL T KA., RAKTHHES 1ecm DEINLL 2 Ffz 700
Ly Foy FCRIBMAR LN o7, U EDORR» L, B CHEAT IV Y FT v 0
JEFC B W CTEEALE D E, BEOMAMNE L ILICES 2em BEOFEVEINTH 2 &F
AONTz, WITIRT 1em BETHNIE, KMFHDO DL E ZEREII P e E XN

77

34 FeH

REEI NN EKRICEG 2 W ERT2 720, TFAMNCKEICENINT % 6L 7-
ARBR IR % K X & ZEREFR O NERE/KEZ ElE (221K Ik W F7, ZofER., &l
IR E 0~1 cm TlIHzHE 24 KETIUD EKRICKE 5 DICxHf L, HINZEZ 2 em TlEEIL D

BRIRES D EKEK DS 24 Wi D 30%LA B2 2 & 2L 2T L 72,
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4T XBT ¥ A MY —EZRAVEERERNBESKET MR

4.1 iEL®HIC

53 ECTHWASEREIC X 2 NERE/KEOFHE CldiEECcH 2 2 &, 1 cm AHEIFHD
REDPBAMERICAEL 2 L Vo e XAV D 5720, XVl NEEKRIER LT 2 72
WIC, FHIEETHD XMT v P A MY —EERRAbTz, KETE XBT b AN
—HEIC X B NI EKE ORI T2 T 5 & & bic, BRA~ DK TEFICOWTH
BEtd s 2 L ZHME Lize XHRT v ¥ b A b U —ikiZ Watanabe 5 07235 KM #24EH  PIER
BRI Z RO 1= TE%BE L L2, Watanabe & (3/E & 5 mm FEE 0 ilBaiA %
VL EM D S DR ELERE D NEEKES i & RO TEH Y RO HINTH 5 5EM A H
[ 2> & WK - Bk 2382 0 N &K RN % Ko 2 58 & BIR ORI R b | #7272

e DA s O e
4.2 EER
421 XTI MPAM)—IC&kBIEMIBEREKEEH DR

4211 XBTVYI XM —DRE

XMT vy P AT —iEE, PIRIC X A BB L TR o5 X B SR O R % Fl
ML TR0 EE %KD 5 FikThH %, Watanabe O IZAM 2 AMEE & kOEAWE &5
Z BAKEORECISHL 72,

YA % @i L 72 X SO & 13RI I E 72 138GEL L. Eq. 4-1 @ X ) g4 2 79,

I = Iyexp(—ud) Eq. 4-1

ZZTIIIEX dmm)DYIk%ZEiE L 725D AS X 8 I O X ARIRE, u (-mm)l3 k5517
BAERT, p2YWEOEE p CHI 2 L YWEOREREIC X > TE E 2 EEWMIIRB 1 m (mm?/g)

BRKED, Eq4-1 ZRDX S ICEFETE %,
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I = Iyexp(—pmpd) Eq. 4-2

IHICERLCUT%2E 5,

In(I/Iy) = — upmpd Eq. 4-3

X FRo AHHRE EPkilE% O X O E O HIZHBADE X d A3 U THITHEE 0
DHDEEE 72D, —F. Eq4-3 DIEAIF 4212 18T XMT YV E AL~ 7 ra—TIC
XoTHONE TV XNEROHEM TS Y, FRERFD X HRFE 5 o B (2 Ik
DEEELHHIT 5, Lo THA—EX dic X 2RBRED X HuB @R oM fEzE & B oD
IKD B FEEE OBRE OKD B2 FEEOMEMR) % EEINICRKD ThIHE, 2R L K
0 7o WRIERF OB D X BLEEEHR O FEEA IC X VKO B FEEIMEON S, K
FEIT BV TIIARM DWRIK - HeaBRIC B 1T 2 ALK DB TH 5 &E 2| MGz L
T R RERIR & OREEEEZE X D KD BT EE 0 yaer (glem?) ZBRDZ T L L LTz,

IKDBDFEEZRMREDOEE (RFEK) CHlo72b0haKkEL% 5 (Eq. 44),

MC (%) = 222« 100 Eq. 4-4

Psubstance

ZZT7T /O water Ciﬁfﬁgﬁﬁi ccé\ i h ZD 7k® ”‘9‘ i)) U— %E (g/Cm3> ~ /O substance ‘iﬁﬂgﬁ{i{@i\ﬁg%}g

(g/em’) TH 5,

4212 XBREEE
X BEBER ORI X T Y2~ 4 7axa—7 (uB1600. ETL Y a vil)

B IC O WTITEE

e

M7z (Fig. 4-1), HEOHKESMIL Fig 42D BV TH S,
W% SE L Liz, Fig 4210083 X5, BEEDOR T — Y Clgg © & 2 X #UEEE§R <
WFIEREDBRKEZETEL27208 L 80mm DEIDRT — Y ZRE L, X D O DRt %
115mm & UCHRE L7z, F 72 XREROBEEEMER E 2 a3 5 720, X i o FRici3
Fig. 4-2 \OR T X 5 ICABRA L —#1IC 1l mm DJEX DT 7 YV MRS IRZ L 72, oo st id e

B S0kV, BB 180pA & L7z, X HUBBHERIIEENOT Y XA X FiIckoT 12 E



v P L =27 — 0 (4096 BEF) TR L iR EZRRL VY 500~1600 OHEHIPHIT 8 ¥ v

F L =27 = (256 EFE) ICRE Lz, AEEICX DEL NS X BUERERT — 213,

FE-HER 40 mm A OHIPHZ 1024 X 1024 pixel DFREECTIRE L2 b DTH 3,

5

Fig. 4-1 Picture of X-ray digital microscope and new installed atage

Note: The left of a figure is the picture of X-ray digital microscope (uB 1600), and the right is the
new installed stage in this test.

130 mm

35 mm

Acrylic board
with 1 mm
thickness for
correction

X-ray detector
! (COMOS image sensor)

‘\ 10 mm

80 mm

| New installed stage

Equipped stage

B X-ray source

Fig. 4-2 X-ray digital microscope setup
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421.3 FHER{K

2 ¥ (Cryptomeria japonica) OM % 3 BRfA L L, ~HE1E 10mm(T) X 20mm (R) X 30mm
L& L7, SBRAOE S 1E X GRS I1CH7- 0 HIERH ., B\ RERERE
%2 1C1E X HHEBRTANICRK 10 mm EF X 62720, SHE 10 mm OE S (EHRITIA)
LL7, T2 Sl X SBSEEE C I3 ICIRE T % 2 3ABRA DO K E X 13 40 mm
THottz®d, E 10 mm OHEMEFHIEMT 7 ) AV R%E FRFICHF 3 2 < & D AELIE 20
mm (71D, £ & 30mm (BHES ) & L7zo oK TR~ DK 23 BE 3 C & % ki
Fl e Lz, illifks X OMoKitBgetE% Table 4-1 103 ¥, FBRIRIZBI/K D 72 9 1 WK T
DA sz ) a—vilg (Va—ve—50 18060 7Y 7, £AX4 vH) T
—NL7zdo, v-rE Y LAhvwboo L L, TN 3 EAEL 2, SRk
Y a— v tiE o, ok - S2EABRIC (3 2 FIC 103°C, 24 BEfE TRtz e Lz, 72,

Hoh Ly —VHIOHBIEARM ORWELE Z KO T %, ‘FHT035gem® TH -7z,

Table 4-1 Specimen and test profile

Dimension of water Waterproof seal Position of water
absorption face feeder
10 mm (T) X 20 (R) mm No seal Top
Five-faces except water Top
absorption face

4.21.4 WK - EIRER

KD BT EEDRERE KD B1CH 720 BAERAE~DPIKIZE 5 FLAE O ARG ER¢/8
ET LK R L ARk & L7, ABRTlXY v BT v FMOBERZO NEREKEL
R LELTE D, ZROTHaAEIC I TH FERNZEE L 72 & T otk

D LA bR X 272 (Fig. 4-3) oK - 82IERER 13 24 IF[E] O WK ALBE & 2 uicHi < 24 I
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DM & AR & 3 2 28, 5 [l B AR O F RS OB D ok REE 2 i~ 5 7290, 1]
AHLER T 1AM, RZERLER S 1 EET o 72, £ 72, BBRIARIE 103°C. 24 Il Tatz e L7z
D& Wk 0 BEE & LTk & 72, WokWWERIZ, RS0tk 3 ko2~ 2o kic
KKz IcEEE AT I VIR AR Y Y (B 40 mm X 45mm X & & 30 mm)
A D LI X o THER(KAD B WK X &7z, WKL IZREKEHGFEX 2T 2 )
VT v — X =TT, 20°C, 99%RH, EJECH 572, X T I VEIER R R v o 13521
1ED72% 1 HZ L KK HES 47, WOKLE 2K 2 7205 | [Eb ICH U 21T -
oo WZIRALEEIZ A T I VBIIRRIA RV U2 ALY BRE . 20°C. 65%RH DIEIRIEIRHEN TfT -
Too MHEEEMED 7 7 i X 0 JEE 1 m/is TH > 7z,

WK - BEMEE B O BRI TR O RERICHU D L, 4212 ICR T X TV 2~ 4 7
B2 3—7C Ko T X BUEBRERZ IR L7z, 7. X #liRs o niic &1 K culiifdko
BESME L7z, X AR & B RINE I ERORENICT - 72,

WAKMLERIRE 0, 1. 4. 8. 24 KffHl#&. KO 2~7 Hi%

WZRRLVEIRE 1 1. 4. 8. 24 WifiIfR. MUY 2~7 HE:

| Water absorption |

faces
Water feeder T\
by sponge
Specimens _
p(n = 3) @ @ @ Specimens
Water absorption process Drying process
(20°C, >99%RH) (20°C, 65%RH)

Fig. 4-3 Water absorption and drying test with water feeder sponge
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4215 RERFREEKEEH

X B BER X ERLEE Y 7 b7 =7 (Imagel1.50i, National Institutes of Health) % F V>,
ARERAR AN S X 9 IGEIR L 72 ROI (Region of interest, Fig. 4-4 £[X) O FHFHEE(E % %%
H5 1 5 TR 72,

RO X HUERHETR & & HER O MEED 2 KOS 2 E%R T 22 & X0, [H
BN HIE L 72 BRIR D E B D HKD A T EE R R, 207 & OREFEEE & KD B
FEEO—XEHER (Eq.4-5) ko7, ZoBMFREHmEMRE L. KBk &/KkE% Eq.

6 Il Ko TEEL 2,

Pwater = (Go— G) Xa+b Eq. 4-5
Gy — G;)Xa+b
M () = Lo = G xatb o, Eq. 4-6
Psubstance
2Ty Owaer (ZKD B TFEE (glem?). Go IIBFZRFD X FUEBER OBEEME, G134

R i 1BV 2 X BRIER OB, o & b IREROMEE LYIFTH 2, MCIFEKRK
(%)« o substance 1 EEFZEE (glem®) TH Y, SENIABRIK D FHLHHE 035 glem® % H]
Wiz, Gow GiTOWTIE, FoNmROMEEEEL Z DL 556 L. FARICREL -
mmJEX DT 7 VARDHEENZNM L A d DL LTT 7 Y AMROBEEMEARL & 7% 5
X 512 ROI 4y DFEEEICAIEMIE R T o 72 b DD 2 FEICOWTRD 72, ImmEX DT
7 VRO IZ S ERIC L > TES D E D o 72 M 200 fHETH o770, 4l
IT$_T200 &7 X9 ICHIEL 72, £72, Eq.4-6 DEFEAEERED 0 AT & 7o 7285513 MC

(%)=0 & L Tot,
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‘ Acrylic board

10 mm
'
30 mm
<>
20 mm
Before absorption After absorption
Specimen X-ray images

D Water absorption face i_ | ROI: Moisture content measuring area
1

Fig. 4-4 Specimen and X-ray image

422 BKFGEDIRE

BRI~ DK ITIEIC D W, MR D 72 DB T E R L7, £ 37, BRIk
— A& SHET S 4HET D0, RICRBRE~DRIKZ 20175 2, T2 6T )T
B 5, et L 72IEk% Table 42 ISR T, Bk — M AZBOKIILASE 2> & DK % Bk 3 3 72
DITHDDTH S, SENIMHMES Bk OROMAWIKIA) & Liz7zd, 42.1 TIEBRKIH
Ao 5 HixBiKs =Lz, LAL 5HY—ALETSENEEDORELKHTHME L THRAKD
EXE A S B FTHEMEDS B %, X o THOKI DN % > — A 23 4 K —r e L
72 b DOBET L 7o F 7, PAKFIRICDOWT D KB EMEBRIC X o TR ICRIET 2B,
EROHULR25E&L T20RW EF o354 TIRBKEBEICEOREDAENEL 2

D HBETL 7.
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Table 4-2  Specimen and test profile (sealing and absorption direction)

Dimension of water Waterproof seal Position of water
absorption face feeder
10 mm (T) X 20 (R) mm Five-faces except Top
water absorption face
Bottom
Four-faces except Top
water absorption face
Bottom

and opposite face

4.2.21 FHER{F

2 ¥ (Cryptomeria japonica) OM % iRExMA L L, <113 10mm (T) X 20mm(R) X 30mm
(L& L7z, RBriRE X OGRS Table4-2 D LB ) TH 5, Wk IZ AR 1 1H &
Lo Bfike —nigs ) a—vigllig () a—ve—5 v 1 8060 7 ) T, &4 X4 vill)
ZEAL, WKAIOAY =L L7nd D% 61K, WKL ZOXNHEZL — VLAV DD%E 6
AR 720 BBRIRIE S Y 2 — BHIR L, Bok - SolEstBRic 3~ 2 Fiic 103°C, 24 I
MTaWE Lz, $72. 00 Loy — L FiOMBEAM O 2% E 2 ko TE &, FHT

0.35 g/lem® TH - 7z,

4222 WK - EIRAER

WK ALER 24 IRF[H]. HZRRALPH 48 IRffH] & L 72, SABRIK D WK X RFZIRIED 51T o 72, 4.2.2.1
D 2 FHEO Y —AVHECFERL23BED 5> b 3 (KT o84 2Bk FiETRKE &7z,
Table4-2 ICRTLBY, EORKI LN THOWKIEE0TH 5, Lo oK TIEE
BAO WK O FICKEKEETELAT I VEIERAR R BELILIID, T2H
WK TIEH 7 AR ZIR > TAZ I VEBIIRBR ARy U2 d, o Lok

ZEL ZEICEVITo 7z (Fig.4-5). WK IZZAE K EZRF S /T 2 I T o —&—

39



HTITv, 20°Cy 99%RH, MBI CTH o 7c, WA ZK Z oD b, [ED ICHBILIE %17 5
Too WZIRVBRIZWOK AR v %Y BrE . 20°C. 65%RH OEREEEN CTIT - 72, [EiR{E
D7 7 VI X D JEE 1 m/s TH o7z, FBLBLIC B W Tld, W oK b oKz
ik s X O ICHEL 72,

Wk - gz O GBI TR OIERENICH D L. 4212 IR T X MT V2~ 2
B23—7IC Ko T X $REBERZIRE L7, 72, X RO cE TR ok o
BEDHE L2, X B & B EEE XR O REICIT 5 72,

WRAALERIRE < 0, 4. 8. 24 IRffHl{R

FORRALIRIGE @ 10 4. 8. 24, 48 Iffhliz

24 BRI DK E (glem?) 1. JIS Z2101 (2009)D WK 2Bk 1< HE 1 C WK AT & Tk

B ORERADE B2 PUKIHE TR L TRk 72,

Water feeder

sponge i
Water absorption

Top position @ @ _faces |
Specime

Specimens 00 e e
Bottom
position

Water tray and water

feeder sponge
Water absorption process Drying process
(20°C, >99%RH) (20°C, 65%RH)

Fig. 4-5 Water absorption and drying test and water feeder position

4223 XBTr¥bAMY—EICKZAMEAIEE
X REBEER I, ERUEE Y 7 b7 =7 (Imagel1.50i. National Institutes of Health) % Fi

WTHB L 72, £97, [Al—ARBRIE DK - f2iEaABRTh O —E DR % Image] 77 74 v
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(Template matching) % V> CTHZiEA D Z{T\ >, Fig. 4-6 IC78 3 ROI (Region of interest)
TV HL o 72, RIT, X ANEBERD 28 © 27 2 A0 EFED 1 mm & IITHE L 720 &l
&% 1/28 DY 4 RICHi/NL 720 & 9 LCIH72 Imm A OFEHEEEIEHR % FFo i % 7 % %
FMEXCRIFEL, RKelH Y 7 F (=220 2013, ~4 7v Y 7 ME8) CREZHEER & O
FEMEZE % RD 7o, RBRIC 0 TRO MBS D 1| mm A D EKENZ KD, 0%~50% D

TV—=RT—=0AT 7T —vaviliosTr77ic7ay L (Fig. 4-6),

10 mm 1%
30 mm
.............................
20 mm
Specimen X-ray image Moisture content
distribution

"1 Xeray image area 1 ROL:

y imag L--! Moisture content 0 25 50
Water absorption face measuring area lj
(end grain) Moisture content scale (%)

Fig. 4-6 Scheme of moisture content distribution measuring with X-ray densitometry

4.3 BRLER

431 REROBKRG

X HREHR OREE B & KD B2 T OMBAR % Fig. 4-7 1SR T, EHT 2 ) AMRIC X %
FERMEAE 2 L. A0 EEAIED Y TH 5, X HREHR I E O iR O AR T 52 7%
D, FICRE HYZ D 5 & 2 OFERKE W, 2D, BEEHMIEZTh R WiGa T3k
ICHEMEAE DN S WIS E ORGP ERD R EGE) ICHEMAKRE CIES D0, 0IRTF
IEC 1mm O 7 27 V) VRO fE % BEEICHIE 2 1T - 72356013 BEEAE NS WA T

o 2F I o7z,
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0.6

06
Without correction With correction
T 05
Z 05 " g A
e 04
04 £ ..
% .p;'o Faa 2 o Lu6
S %0k = - °
g 03 el = - . ;:#
5 o g %0
= 02 » A = 0.2
N L -, iy 0. i
% . “AA ‘ﬂ"é . x @
b o bl
5 012 b 5 0 .a.@‘
w w
BT g &
0
-20 0 20 40 60 80 _20 0 20 40 B0 80
Lufferance ofgrays-’sg?%;ﬁlue Trom;avenzdry Difference of gray-scale value from oven-dry
P specimen

Fig. 4-7 Effect of corrections in calibration curve

Note: Symbols are as follows; A: no sealing specimens in water absorption process, /\: no
sealing specimens in drying process, @: five-faces sealing specimens in water absorption

process, and O: five-faces sealing specimens in drying process.

= 7n LakBRik, 51y — VikBRiA <3 5 T > — VilBRiA 0 7 2R 22 00N & < 72 o
Too THUEY— VANV ) 2 — VBRI THR S ORE BT A RGO, X HH
L OO ol B L EZ b, FWoKMLERIK:, R UBRE 0 721X, 5y — i
BIRTIEEBY b DD, ¥ — v Tn LB C IR 2RI D 77 2SR AZ AR & < 72
D7z, TAUZ, ST Y — VIBRIRTIIK DRI IZITBKE TO AL DI L, ¥ —u
mLBBATI 6 MIBT2LRI 2720, X MEETTAICE T 25 BEDOE s ToEKE
DIEHDOEMIEEMHIEE L T FEX N, —F7 SHY —VBRRICE W TH | FEkgE
QBRI I 1B AR D R EHE < 13T QKIS ED I EA T 235 3 0D X FiFEEm R &
ROI %#Y] 0 L2 BRICKBHD 2RI et EAREECTH b, EBEX D b EAKEHREEL
FOUENPLL B eREZLND, ZD7D 5 [HY —ARERIRIC I T b Ry
D WL EZE IR IC LR TR E (o T B 23, & —b7e LBk &R E i3
B ol UboZ &b, REROERIZ, 1mm/EX DT 7 ) RO E % Hv

THIEZ1T o ZHEEZ v, ) a—vElRic X 3 5 WY — 217 o 723likik2 5155
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N7flExR 5 2 & & Uz, WoKALHE, 2B DTt SR 72 Wik Biik o INET &7k
CHMGFDO TR H L 2 b, MiFEHEDLEETHREREZERKT 2 2 & & L7, Fig. 4-7
LD —AH ) RERAEDOWIK - WZEERD 7 a v b 2o —JEkl %Ko, Eq. 47 %15
72
y = 0.008x— 0.0166 Eq. 4-7
R2=10.9819

Ty ldKDAEDFEE (g/emd), x 132H2 & O TH 5, PEREIL 0.9819 %
372, & T ATEq 47 (<) ZHEE(ERE x Offld. Fig. 47 b F X% 5~50 O#ifTH
%, Lo T—MNICIZZ DEIFH D LN 2 GG IIKD B TFEE y OEDIEHEES T 235
EEZD, FITx<5 DEAIL y=0.0234g/cm® £ 72 D, Eq.4-6 D p% 035 g/em® & TiLE
IKFK 6. 7%DWETH 5, X 51T, Eq.4-7 DYIF b 13-0.0166 & GRS Nz, FEEEAE x <
2858, yl30 o TLE D, BIKE 0%~10%DEHED IEMELEA T2 & %
BT 2720, x <5 OBERREROUIA b 2w, Fi#EodoxkHEHT2 L%

BET L 720 HAGEE O GG ORERIT L 7 o 7. IREREUL 0.9766 TH 572,

y = 0.0075x Eq. 4-8
R2=10.9766
PIE X b, BEEEMEFE x =5 OWFIC Bq.4-7. x <5 DWFIC Eq.4-8 Z WA LT 421 D> —n
B0 AERA 3 RO EKEE X T vy P A MY —kTekoizb ol FKEZNCHE L 28
BAPODEWIEIC X o TROZZEKFLERITRT, —JOEUAOMEZ 1% 09828 &7 b,
21T 1 THotzo T/, PEREUT 09821 &0 EWHBMEER TR L 72, T, X T v
ALY =K TRDEEKKRE LR TR ZEKEOEEEKD Tr Y P LAZET A,

LIKEE 60%FLE £ Tl £5%DEEE. & KK 60%LL ETlE £ 10%DREE L 7t o 72,
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120 20
y =0.9828x + 1.336

R2=0.9821 o 15
100 °
= 10 .
= L J
= &g g 5 ’ . s ® . .
(=) ! o
= g ’ g T 00 *
© O
> 60 0 ’ ) °° s
i > [ ] PY [ ]
o m 5 Qe o 9 0%,
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Fig. 4-8 Accuracy of calibration curve

Note: MC denotes moisture content calculated from the oven-dry method or the X-ray method.

AMC denotes the difference in MC between the X-ray method and the oven-dry method.

432 WBKFGEDRE

4.3.21 WKEIZK BEER

24 K % O WK & % Table 4-3 ISR S, 5 I — ViBRIAD b2 5ok %17 o 72 3 4k
D 5B 1 RPIBK 8 FEEIRIC 5\ T H UKD RMANEN D o T lz0, Z D 1 IKERW
T LR ER T A X Y R 7 & TR L7, 24 Bl O UK E TR T 2 L 40> — L
Wk (KD FONIAS S — A T CTwnie\) OFEIE STHY — v X0 bPokER% < 7o
7228, 5 1 ¥ — AVBRIAC LA DK DG E D BEEZ R 727 22 Y 2 2 {ECHE TR,
51 > — VERBRIAR DT 2 O K LASHIME R COKE TH 5 L 5 2 5, WKW 51T 2 4%
W& DOWIKEF Fig. 49 1IR3, ZORNCET S 5y — v Ed bWk OER A IL, B
Bz BR 72 2 (R D39 % Hlv 72, Table4-3 & [RIKR, S IS — A EBRMAD T2 5hKkD b D%

bR Xt 3 MO RER A IR FBROWOKER Z R L Tnwd &5 2 5,
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Table 4-3 The mass of water absorption after 24 hours (g/cm?)

Position of water Mass of water absorption
Waterproof seal
feeder (g/cm?)
0.52 (0.28)
Five-faces except Top . .
0.64 (0.28)
water absorption face
Bottom 0.52 (0.10)
Four-faces except Top 0.65 (0.31)
water absorption face
and opposite face Bottom 0.72 (0.32)

Note: The value of each specimens is the average of three (n = 3) except asterisked. The value
with asterisk shows the average of two (n = 2) except an irreglar datum. The number in

parentheses shows standard deviation.

Mass of water absorption

0 5 10 15 20 25 30
Absorption time (h)

—+— ¥ Sealed —&— A Sealed --¢--¥Non-sealed --A-- & Non-sealed

Fig. 4-9 Absorption time and mass of water absorption

Note: Symbols are as follows; V¥: water feeder at the top, and A: water feedr at the bottom.
4322 AHMEKBHHICEHLER
42231 X o TR 7 G ERIARNER D &K 5014 % Fig. 4-10, Fig. 4-11 IC/R3, Fig. 4-10 23

51> — AVERIR, Fig. 4-11 28 4 1 > — VilBRIATH 5, RICIRED Dok Z 4, ok 4~
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24 WERE], 208 4~48 BEM D & /KK %8 L 72, Fig. 4-10 I B 1) 5 AERAES L-08 (X, W&
K 8 WL I B BOKIH O R ASEN R > 72 72 D IR B O EA LI L2 DTH B,
WK 24 BRI I IZWOKIE RS ASEN T2 5, WK AR Y P L DS Er o 72b D EEZ S
N2, AT o 720K - izl T 1L, FEED 3 thoRBAD 5 b 1 (kMo 2 e K&
CEZZWOKEEZR L7z, 20360 5 B 1K (FAZMFED 5 bR ESORE VD)
it 2 K& IO HICYI Y L 21T o 7272 ® BREGERALCUIHITH IE W 234 U 72 lREME:
2% %, BRI OFIHER A % SR CHIEL /2L 25 Table 44 DX 517D, 31K
D5 b 1 IRIFEERER AR A RN B 5 72, 4 T > — A D ERARIC 3 TIBF Ik
7L Tk asiE % . BRERAE S L-15. L-18 ICH W Tk 1 R8I Mok & Kol oo g
MBI AKIENS R bz, Wk 24 KifER I 4 H Y — A O T X CTOFBRIKIC B LT, Tk
i D OIS AR A B S N7z e RMIZHZBHEFRIC 35\ TSR B ONRIR BRI & 72 5
BEALASPHER I 5 5D, BHEDRZED &, MM SR ILAIIEEE 23R\ 72 0 1 B Mot AR < BE FLEASH
DAELICL K| WM ORBREN & L CIXRME L D D EFICE e o nTwg 7
1), SEDAFICEBFERICECTOEKD Z &R 5N 7z, Tabled-4 1w L 7= FElmfHER A
25407 LN X 7 iRBRIRIZ. Fig. 4-11 123> T 24 FERE 0 ok CEBRIAR o IR 12 B - Tk 23
MER S 7z L-15, L-18 OBk L WS g 2 2 & 205 BuKDHER L T LI ICEK I L <
WK A Z b . ERRICE 05 BME ) D RO ENEKES M RN D LF
Zbid, 7277 LERER A 60° H D (Table 4-4 ® L-09, L-13) 3> Tld Fig. 4-10,
Fig. 4-11 ONEREKFEAICE W THIKPBHEL S D L Z 5 TR WD DB H b | FHUIED =

DFELZEZ b LTz,

AERA DK BT 2 1RER % KT 5 729, Fig. 4-10, Fig. 4-11 D EIKKI3 A 5> 5 oK
Fi Imm & & OVIEKEE KD ERED 20%LA | & 78 2 (71 % RBER O & Hn L
TR L2 B L 72 (Fig. 4-12), 7272 L. RIBER DLV ERKEDHEA D 25 mm LAk

&l o BRI A DA LTz, Fig4-12 X0, B2 L OWoK T Sy —b, 410 —
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NELLLEDLLT T2 OBKOEEL Y BHEVIZEREZ R L, T2oBkoGaix b
OWIKE D BIRBREMPRELS. ZDIB 4AMY— VDA SHY—LE VBRI o, 2
BRICOWTE 2 4 Y — VDT HBARM NI D[ EAM S s Wi HHZGEE 238
TLRBERVPRELS DL TH D, ErOPKETHLBAKTIE, THLBAKL TR E
F2HBEENS) ELBTVE X THDE, BERDFHICH O ZRBEOBRAKRD
R % Fig. 4-13 10183, o ORBRAP TIIBKEOEIZIZ L A 82X D b iR
b0l DE D IRERVPED > THOAMPICELINEKORIEIEDL RV L EIRL,

2o oBKTIIKBZEHETHLATN TS LB S,
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water face to ab 4h ab 8h ab 24h dr th dr4h dr 8h dr 24h dr 48h

L-07 Top Sealed

:
3
3
:

L-08 Top Sealed

L-09

i

L-10

L-11

L-12

Fig. 4-10 Moisture content distribution in water absorption and drying test (sealed specimens)

Note: This figure shows absorption process (ab) at 4, 8 and 24 hours, and drying process (dr) at 1,
4,8, 24 and 48 hours.
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Specimen Position of Opposite
mumber water face to ab 4h ab 8h ab 24h dr 1h dr4h dr 8h dr 24h dr48h

L-13 Top Non-sealed

L-14

L-15

L-16

L-17

L-18

Fig. 4-11 Moisture content distribution in water absorption and drying test (non-sealed specimens)

Note: This figure shows absorption process (ab) at 4, 8 and 24 hours, and drying process (dr) at 1,
4,8, 24 and 48 hours.
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Table 4-4 Slope angle of annual ring in specimens

Position of ) Slope angle of

Waterproof seal Specimen number )
water feeder annual ring (°)

L-07 75

Top L-08 75

Five-faces except water L-09 60

absorption face L-10 75

Bottom L-11 70

L-12 70

L-13 60

Top L-14 75

Four-faces except water
L-15 40
absorption face and
) L-16 70
opposite face
Bottom L-17 80
L-18 40

Length of penetration (mm)

0 5 10 15 20 25 30
Absorption time (h)

—4— ¥ Sealed —&— A& Sealed -=¢--¥Non-sealed =-A-- A Non-sealed

Fig. 4-12 Absorption time and water uptake

Note: Symbols are as follows; V¥: water feeder at the top, and A: water feedr at the bottom.
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o
(o))

o
(6

0.4

0.3

0.2

0.1

0 5 10 15 20 25 30
Absorption time (h)

Mass of water absorption (g/cm?)

—<+— ¥ Secaled —&— A Sealed ==©--¥Non-sealed ~-A-- ANon-sealed

Fig. 4-13 Absorption time and mass of water absorption with the specimens which corresponds
with a water uptake graph (Fig. 4-12)
Note: Symbols are as follows; V¥: water feeder at the top, and A: water feedr at the bottom.
44 FeH
XMT v b A YK X 2GS KFANE FiE 2l ATz, X BERTTIAOES 10
mm OAEAEZ VT, NEOEKESFZ 1l mm AOHFH Ty b L, FHENICHT2 Y
PILIKBT 22 LICHII L7z, 720 GKEERICHV 2 X BRIBHR IR E D LA 2
TERWIET 27207 7 VAROHEEZHCZHIESLETH 2 2 ERHL 2L o7,
WoKFRERIC I 1F 2 BRI D & — A TTERPOKTTEIC O WTHRET L7z & 2 A, oKD X}
7z =L 4 Hy—ATEREENPHRICEZ, (@RI X > TBokiEicEsE L e
TV BTG o7z, WKITIEICODWTIE B S OWIKE T 25 OWIKTIFPKEITK %
BEBEL R TEPREETOZIE T 2L OWIKDFBETRKEL 2D I L0 h o7,
AR D > — N ITEPPOKITIEIC OV TE 2R L LTRATKRE RERIE LD, i)
BARDIZINIC X o TEHEERT T X W EHBT L7z, 2ho DRI 5 BUROBK - i

BRI it 2 SABRIR DR PRI IR IS T ¢ 5 C & & L7,
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55 FNMIETNVICEK 2KENEOATBEKETME

5.1 FL&IC

ARECTIE, FBAETHEZLZZXBT Y P A M) —FEEHWT, FI3ETITo 28T
7 ViRBR & [FIRRICEIAUIN L % it U 72 BUBRIA o /KR ik © NS & KRR O A &2 i~ 72,
oy ENE T IR EEZ 1 mm AP O R 2 AR E7KR D ZALIT DT, IRK - folm@EfE D

IKDEEZAS ST R E2HME LT,

5.2 EER

521 BB

ARIRILES 2 BORHUBECHMEMLZBECcH S, Ty FME LT RNELY VY
v ¥ (Sequoia sempervirens) 08 . A % (Cryptomeria japonica) i +0M ., & 7 % (Chamaecyparis
obtusa) LA & L. Wi d SEeh & v 7z, ~HEIL 40mm (R) X40mm (T) X 10 mm (L)
&L/, FHIFEEFEMIIC, REEINEETAMCNTT 2720 CRKEEICEE 10mm, 20
mm DEAMLE AR CTANT, W LTEHUML AL HELZ, Ly FU Y FliZE s
I Smm OFEI DER L 7z, DI, ElUN TR S 2 2 02 NENES 0mm, Smm, 10 mm,
20 mm &FEE, H3HICH WL TFENMLOWRIZHIEEE 1 FIC X Y iE 1.8 mm & L7225, X
BT vy b A MY kR IGARBEORE S22 10mm (L) L# AR50, EHELL
T AZEEREARZCRIF1LOmm TMTF 32 L L, 1 mOfkEEEE T 0.8mm ©
MTHETH > 72 72 OEEKENC H - THRIE E ML 21T - 7225, BE oI X v EhmTo
I EER cH TRy, FHRZALAL Y F7 Y F 13 mm, AF 1.0mm, &/ ¥ 1.0
mm CTH o7z, POKAIIHRET 1TH & L7z, Bk —nide ) a—villE (Y a—vy—
718060 7Y T, wAXAVED ZWOKHUND SHICEM L, BFRMFICONWTSD

DA A ERLL 72, 3RER{AIZ 20°C. 65%RH T 1 JEREAE L Th Sk - 2B fit L
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720 $7-. REEADO= v F v M5 103°C, 24 il cLiz & L -2 BEE vk, 207

nWFETLy FY v F 039 gem’, AF0.26g/em’. &/ F 044 g/em’ TH o7z,

Water Bawad
absorption face . . -
(flat grain) J slit Slit positions
10mm ~
Vsijt, depth
40mm —Y ]
=
< S #1-5
40mm
Specimen Test bundle (n = 5)

Fig. 5-1 Schematic diagram of specimens and test bundle

52.2 MRk - E2IREAER

WK - BoREaABR 1L, WIS X 57 v IMoiFh L 2 OB O ERERE 2 HE L TfTw», Bokil
B L Z DGO NIE)» 55 (Fig.5-2). M UM (FlngEs &) okl s k%
—fHE L. EnnTa55E R 3 X 5 ichticili T a8y P ol o TEBRICHE L 72 (Fig.
524K, Sth—MlE LTili5 2 & TEBEDOT v FMOFEICUEI T, FricElum TG
DSBEEICAVRRKICER I N K ST L7z,

WRoKALER 13 24 IRFfEITT o 7o BABRMRIE S A —fH & LC, iHE (FlAUmImm) 2 TicL <
KR L7z, iBRAEAFEE AL R WREOE L 2#e, 37X COMBIASIF ko
T 20mm ICFEGE L 72 WKV 3K 2 HZ S 272 7 7 U A7 v 7 — 2 — N (R T 20°C,
>99%RH TfT - 72,

VZIRALER L, 24 WERE QWO IBRR ICTE B 1T o 72, BRIRZ KA HHLY Hi L, 20°C,
65%RH DEIREREN (7 7 i X 0 EGEH 1 m/s) ICWOKITZ I L CHEE L 72,

24 BRIk % Ok 8 (g/em?) 1. JIS Z 2101 (2009) D Wk 1 5Bk 1 HE U T WK E & MoK
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B DB A D H B2 2 WoKHEME TR L TR 72, WIH Ol FlATA R b DL L

THHWBIKIET D B DRI &2 V72,

Acrylic desiccator

Slit sides down

YVeigﬂt eight 7 . Slitsides up

o R —
~ H,0
Water absorption process Drying process
(20°C, >99%RH) (20°C, 65%RH)

Fig. 5-2 Procedure of water absorption and drying test

523 X®BTFTr¥bXAMY—=EICLZRBPEKEDE

FABTHILLE XBT vy b A Y —ikE A CGRERA O NI & KEN T % Ko 7=,
7272 LRI D W T BB IR S O X S R i 38 b 2 72729 524 DFIATHT L <
ER L 72,

522 OWIK - iR ERO E T, TR ORI 2 E Y LT O X BTG % i
L7 (Fig.5-3), X BAH{RIZ X BTV 2~ A4 7mxa—7 (uB1600, INETL Y a v
#) FHOWTERE L, LM EEIT S0 kv, BEI 180 pA & Lz, B L 2mifRIIHE
FEfE 500~1600 O#ifH% § vy F 'L — A7 — MICEH L TRIFL 72, 7% X BRIER D
FEEEEIZ, RIRFICIRY L 2JE & 1mm O 7 7 ) AROBEFEEAF U & 72 3 X 5 ICHIBHHIE L
720

X B2 T R O EERIC AT - 720
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WKMLERIRE 0, 4, 8. 24 K[

WEMRILEERY 0 1, 4. 8. 24 BRI RN 2~3 Hi%

VR A I 2 =0 b BERA % 103°C, 24 BERE TRz e L, RO X #uE @R Ic
DT [ARRICTS 72,

RERARDONEREKEIL 421 TRLEEB D, Eq.5-1 2ofFoh b,

Gy — G;)Xa+b
MC(%)=( 0 ‘p) x 100 Eq. 5-1

T ZTy MCIZEKFE (%) THY. GolZ KD X FREHRDOMERIE, G; 12 & ME R i
ICHT 5 X MEROMEEME, o & b IIMEBEHROMEE LU 2R, o 3Rl AkD 2T EE
(glem®) THENZ~ v F v IMORZEE XAV, LYy F 7 v F 039gem’, 2 F 0.26 g/em?,
b/ ¥ 044 glemd TH o7, a & b DIEICOWTIE 5243 DFFETHRETL, 53.1 THRIEL

720

BRI D> & KD 7= NERE 7K AL, Bk & FlumTicEEd 2 Fl 10 mm (T) X 25
mm (R)DHIPH & L. Fig. 5-3 ® ROI (Region of interest) T/R L7z, 7% ROI I3 W/K A3 BTy
T, Fiky =i o B o e Wl 2 # A 72, BN L2856 135 B A 0 1315 R R o)k
KNS HE S 2 8050 2 IR L 72, X FRERIZEGRLE Y 7 b v =7 (Imagel1.50i, National
Institutes of Health) Z A W-CIM T L7z, 3. sdkEloWok - §28 TRIC ST 2 —HE o JH /R
% Image] 77 7' 4 v (Template matching) % F\»C[A] UAZEICA X v 7 L, ROI CTYJ Y B>
7o RIT, XARERD 28 v 7 v AP FESFED | mm LIZITHFEL WD, Y)Y E- 72l %
128 DY 4 RiThE/NL 72, #ZIC, Eq. 5-1 Z T ROI @ 1mm MA#EIFHOEKEE Ko,
0%~50%DHPFHAD /'L — A7 —N T I7F—vavickoTr77ic7uy + L7 (Fig

5'3)0
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Sawed slit

40 mm
Specimen X-ray image Moisture content
........ - distribution
i | X-rayimage area E- 1 ROL:
--=! Moisture content 25 50
I:I Water absorption face measuring area [ TP
(flat grain) Moisture content scale (%)

Fig. 5-3 Scheme of moisture content distribution measuring with X-ray densitometry

524 REBOEK

5.2.4.1 HEE
B 4TI 20mm X 30mm. EE 10mm (X #REEH A1) OB % V> CRER
EER L 7228, AETEEININTOEA F. Wif 40mm X 40mm, & 10mm (X HRIEH
Jim) OBEAEEFWCH Y | X AR T 1ANIEE C~HETH 5 23 ~HEA R27e 5, HIGE I
w7z X BRIRSTEEE 1T Fig. 42 IORT X 9 ISR D HFHT 2 X MAD 5 729, GlBRAK
DOFEDS R B & X RIS A AR D BEBERO XL E L SRR D 5, £20 K
BECTOHIEILSE 4 FOFR L ZMEBROHEIED SRFEUERELTEY . X 7 v 7o
AINF—BOEABEIND, FEIE B4ECTROLMEBEMRIC X o TEKEZRIET 2 &
REORBATIIETED L otz HERBREER T L L,
B ORBEIZ, 521 oREEAD I B LYy F 7y FOENEE 0 mm K20 mm %
%30 DFBRAD 5 b AF R 3MhE L, & TEIFLY FY Yy FA40mm(R) X 40 mm
(T) X 10mm (L)DRHE MK, AF2 10mm(R) X 20mm(T) X 30mm (L)DAK &K

T, TNFNPOKE LA Z S ) a—vElE (3 Va—vs—F v 80607V TH, AKX
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A vED) CHiKY — v LTz, A X OROMIBKDRERAZ I 2 72 D1k, 4 al o iRk & [F~F
EOWHMEWOK TIEEE/KRERD 7T — X 25 2 & SR 720 SkET Aok o 7 —

REMAB7-DTH 5,

5.2.4.2 WK - SZIRHER

522 LRERIC, WK - BERERERZ 1T 5 72, 7277 L. iRBRIRIZ 103°C, 24 KR CREZE L
72b D&MWK 0 K & LCHlMAL 72, E72. BBRARIZES 10 mm $5r 2kgR e L. ARk
EERFERIOKPICET L I ICERL R WX S KHICELE THRBKD A>T F LA Ik
O 7z, iRER AR D LICi3iZE B O R WIREOE L 2 # 7o, UKL 3K & HAfE & 272 20°C,
>99%RH D7 7 Y AT v —x—N (FER) T 24 KT - 72,

PRI E, 5.2.2 & RIRRIC A St o alBiik 2 %8 & & i~ MoKz Bic/e s X9 ic
L T 20°C. 65%RH OEGIEREN (77 VI X VUK 1 m/s) T 48 {772, 27 LS
I FERA D CICHgE T 2 D% [ 7z, SRR LBR DA H, WoKIRIC/EE 0.45 mm D 2
77 MK 37gm?) Z T LY FTHODFIRETIT- 72,

WK - HZHEERER R O FRBR AR AT O RERICH Y L. X SUEEER 2R Lz, £z, X
PR ORNICE T RIECHRBAOE B O HIE L 72, X SR & BB HIE 3RO I T -
7z

WKALERIRE 0, 1. 4. 8. 24 IffHliz

FORRALERIRS ¢ 1, 4, 8. 48 IRffHlfR

52.4.3 XRRELEBKT—XDONE

WK « Gz BR R DA R IR O B RIC DO W T X T YV 2 v~ A 7 v 23— 7 (uB1600,
WET Vv avil) 2fvCclokym e EEO X FEEERE o Lz, HoodfiiE
BHE SOV, HEMISOpA & L7z, 727 LIWIHIA 40mm X 40mm &7 5Ly Fvy Fik

Al —E o TilliiA etz 80 X SEREREZGES LB TE R VD, YA T
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— Y %EH L 4RIy TR L ZER 2 &RICER L 72, BE25 20 mm X 30 mm @ X
FiABRA I O CHRBIA R A TS Z LA TE 3720, 1 FOWERERE 7=,

X BREHR T EGRUEE Y 7 7 =7 (Imagel1.50i, National Institutes of Health) % JH\v>T,
BRI RAR DI B X 5 ISEP L 72 I 0 P I B EEE % iR IC 35\ TR 72, MR o
FEfl T — 2 13, RBHCHIRE L 72 1mm [EE D7 27 ) AROKEEEERF U & 72 3 X 5 ICHIEH

EL 72,

<«

X BREEERO 2R & OREEEE & . FIRZNCHIE L 72 BRA D E B0 53K 72
KD B TEEDO—RBARAZ KD, ZhaeBEfRe L, BRAEDEKEL Eq. 5212 &>

THEHL 7,

Gy — G;)Xa+b
MC(%)=( 9 ;) x 100, Eq. 5-2

T T, MCIZEKE (%), GolZRFZRFD X FHEBEROMERLE, G, 1353 E R 7 1
B D X MEHROMEE, o & b IIREROMEEZ LU TH D, pldBLHEETHY ., 5
BRI O L EE v, Ly F7 v F 040 glemd, A ¥ 036 g/lem® TH - 7z,

¥ 72, Eq. 52 DFFEFERSB 0T & o 285A1E MC (%) =0 & L Tilko 72,

5.3 RBRLERE

531 RERORE

52412 X o TR 72, X BOEE IR O RRZER & OREFEEE & KD B D T HE % Fig. 5-4 1
AT WIHI240mm X 40mm DL v F vy Nk (RETETOK) & BiH23 20mm X 30
mm D A FBRR OROHERK) %5910 TERR Lz, Wi AR U —XHERIcE2 L &
bidH, SENTEKEOMNED ZFHIICE 2 2 L & LoD fEfEE 5 8
ToERNE Tz, Thbb, MEMAE (AG) =5 TIRIHA 20mm X 30mm ® X
Firbafk OROMEBIK) 22 5137 —JE % v (Bq.5-3). MEEEfEA (AG) <5 TIEMr

2% 40 mm X 40 mm ® L v Fv v FalBifk (REHWRK) 2> 5857 —XaMz v 3
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Zt L7 (Eq.5-3. Eq.54),

0.3
‘\E) %’
=) 0.2 °
8 ®
©
= 0.2 e ® Qe
-} [ J
6 o o
-y 0.1 ;’
(O]
= ]
=
O 0.1
w
w
©
=
0.0
-10 0 10 20 30
Difference of gray-scale value from oven-dry
specimen

Fig. 5-4 Relationship between difference of gray-scale value and mass of water per unit area

Note: Symbols are as follows; O: Redwood specimens with water absorption from flat grain, and

@: Japanese cedar specimens with water absorption from end grain.

ifAG>5 y = 0.0073x+ 0.0147 Eq. 5-3
R*>=0.9794

ifAG <5 y = 0.0081x + 0.0118 Eq. 5-4
R?>=0.7809

Eq.5-3. Eq.5-4 OB Z T Eq. 5-2 2 b aKkRE KD, FEFZNICHIE L 72 38R {A
DEBED O KD - RHAEIC X 2 ERERZHILL 72 b D% Fig. 5-5 EKNTR T, —KEBRK
DIEZ 1F 0.9573, PRIEFRELIL 0.9856 &7 b, REME LTxY LWL 7, £7. Fig. 5-5
LRICEREE XBT VY P A MY —EEDEKELEETay P LA, £5%DREE
THDIEMPMERIN, —T7. B 4 ETKROLMEMEZFEML CEKELERLELLC
5. Fig.5-6 DX Hickh, &k XBT vy b A M) —FZo&/KKREREORIZAE

K EDLLRNDDD, HEKFEETRTE XMT vy b A Y —IRIC X 2 EKERHITK
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CEFEINTHWAZEBHHL ML o T,

70 i3

60 = 0.9573x+0.3482 10

R*=0.9856 -
50

»n

40

30

a0 ®

L]
o '

MC (X-ray) (%)

20

10

0

-10 MO O
MC{O

MC (Oven-dry) (%) v ven-dry}(%)

Fig. 5-5 Accuracy of measured MC using a calculation curve of 5.2.4

Note: MC denotes moisture content calculated from the oven-dry method or the X-ray method.

AMC denotes the difference in MC between the X-ray method and the oven-dry method.

70 15
e y = 0.9222x - 3.0095 ® 10
R? = 0.9801 o)
50 =
~ B =
£ 40 &
= S o
@ . o
S 30 = * e
5] = [
= 20 X 5 °
= g o o8%e *°
= | P o ®
.
10 -10 . L
4 N
0
o} 20 40 60 80 -15
A0 0 20 40 60 80
MC (Oven-dry) (%) MC (Qven-dry)(%)

Fig. 5-6 Accuracy of measured MC using a calculation curve of 4.3.1

Note: MC denotes moisture content calculated from the oven-dry method or the X-ray method.

AMC denotes the difference in MC between the X-ray method and the oven-dry method.

DLEo®it L v, AEOEKEFEHICH G 2EM T Eq. 5-3. BEq. 54 ZHWwsZ&e L

7’;
Co
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53.2 EhIEFEOKENEDOEKEELORE

24 I[EE D POK B D35 % Table 5-1 ICR"d, Ly NV v F RO X OGEBEITENES
DRI > THROKEARIM L, BAEOHANIXEE 3 HofM R L IZIEAKTH 5, 2725 /
FHERAEICOWTIE, Fig. 5-7 10 & 9 ICEBRIR DK > — V35T R TRE D 5 OWRIK
DY M OAERAD 5 5L LIFFEICRE BPKEE R L7z, &/ FD AT ) a— v
JEIC X BBk — M RB L 728 I S 22Tl s, B2 6 e/ FHn & v Y
a— VEIE & OMMEED o 7 EHEE L T 5, b FRERAICFRL 25um L%, Fi&
WICX O ARFRBCTE ALK AKEMIANTLE 2T B FERE LTEZLNLDE, RY v
F R L OB ICECTHO ROBKDBEZ > TwE 2 e oBEfFAObDEEZL LN,
b/ % BRI DV C I B K LIS 5 OWOK A E 5 72720, LUK O TS 5
AT 5, B Ly F Uy FOFINES 0mm ORERED 5 B 1 fRix, BokULEE 8~24
FEffIc B W Ty =V I NZH D OWKEIT-o CL E o 72720 FEEREHICIIHA WD - 72,

Table 5-1 The mass of water absorption per unit area after 24 hours (g/cm?)

Slit depth Redwood (RW) Japanese cedar (JC)  Japanese cypress (JY)
Omm 0.10 (0.01) 0.13 (0.01) 0.59 (0.09)
5mm 0.11 (0.01) N.A. N.A.
10mm 0.12 (0.01) 0.18 (0.03) 0.69 (0.09)

20mm 0.14 (0.02) 0.20 (0.02) 0.66 (0.12)

Note: The value of each species is the average of five (n = 5), except the value of Redwood
specimens with slit depth of 0 mm is the average of four (n = 4). The number in parentheses shows

standard deviation. N.A. means not applicable.
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Japanese cypress, slit depth 20 mm

Fig. 5-7 Waterproof failure in Japanese cypress specimens

Note: This pictures show Japanese cypress specimens after 24 hours water absorption. The upper
ones are slit depth 0 mm, the middle ones are slit depth 10 mm, and the lower ones are slit depth
20 mm. The position numbers of specimens are #1-#5, from the left to the right. The darker areas

of specimens denote waterproof failure.

RIT, Ly Foy P, Z¥ 0B WoKMLBERE (0~24 B 3 X DEZIRULEER (1~72
i) D WNEBE /KK % Fig. 5-8~Fig. 5-14 1R T, FERD EMIFWoKm, AZHli3#En
MLE (FES 0omm ZBR<) TH 5, H 4T THETL 2 X 5, RBMENE O &KED
HIEXHT v P AP —KICX > T 1 mm AORECHMICHES LB TE 7, Fig. 5-8
~Fig. 5-11 2L v F v v FEBRAED 2 2 NENEE 0mm, Smm, 10mm, 20mm D % D,
Fig. 5-12~Fig. 5-14 2" A ¥FlER A D Z L Z N AEINEE 0 mm, 10 mm, 20 mm DD D TH
%, [FZEMFED SKTRTUITOWTRL 72, BRIEES O#1~#5 13 5 h—f & L Tl

(AT WoK - TSRO RERA D NP 278§ —E DT — 2 TR & 7213 X iR
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FTEREY)ThRr o200 EENS (Ly FU vy P E#NEX 0mm#l, ¥ EHNEX
10 mm #5, FIEZ 20 mm #1), BRI O R B LI O W TIRBKIEOREFENTH D,
X M T RO R EA 1T, BRI OIRERICRES ICIRE L 72D D Th 5, il iRE

KEYTH o> THHGIBCF L ZICEHT 2 2 LB TE 50, X MOEBE AR

=

% Z L LGN TRHCHE AL OMEICHITE TN 2 EIC LY, 5o N BKEIE

]

CEETOENB RN, 2SI EROFERICE L., E/KED T & oI TV
T\ 7Ry,

Fig. 5-8~Fig. 5-14 D& MR D FMNTRoKmE, ANz Eum L EnEE 0 mm 2R <)
BIRTH, INHLDORDH, EHIKE S0%LA EERTIRWIKED 7 e v bEBoKns L OH
MWINLHE 2> 54 1 mm OFEPFICL 2RS0T, oo i EE 22zl o nkd o7,
DT e, AMORES A E 2 IZERTANICE U 2 KIZIER AR nw s L RRL T
%o —fIC, HEITAE TR T M O K & ix, AT R OBOKE X D I 2 b E v
0, ZDkH, Ty FFy X CREHENIELZE LTH, BWEE. KMNE O EKEE &4
FTLOWIME 23 L1527\, —J5. Fig. 5-11, Fig. 5-14 Ozl S BifilRIcRoN 3 X 5
I, FINEEE 2820 mm & FEWIEAITIERE TR LT H EININLES O &7KEH 30%
PAE & e, AKOEIERR I o ThWa 2 R AN, ZOBRITENEZ S 10
mm AT ORERAKICIZ R ST B3I EOMBL —B L7z, L LAFEOERICE W TIIZ
T 24 IFEIER 1T 1T T R COBBRIE D TTD BG/KE L T L Tz, Wi LTh, FhE
IBEL 2B LENN T OIS EEL 22 2 L 3L THS 5, T X ) IREE
D3 T IEARM NI D ERFE A G K R AL, JEFICO 3 2 ATREME S H 5 2 & R L T
2, Yy F7TyFICEALTEZRE. 7y FMORMEINDOHES 220 mm ZHEZ 5 LJEF D
VA HEL R BARENERH B L E A D,

KIATIE, ENEL DB SR ERFIERICEG 2 5B ICOWTERT 5,
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Oh ab 4h ab 8h ab 24h dr4h dr 8h dr 24h dr24x2h  dr 24x3h

RW-00 #1

B -
RW-00 #2

e R, o
RW-00 #3
RW-00 #4 i
g -

RW-00 #5

0
Moisture content(%) [N

Fig. 5-8 Moisture content distribution in Redwood, slit depth of 0 mm

Note: Symbols are as follows: RW-00 denote slit depths of 0 in Redwood specimens. A number

after a symbol means a specimen position in the test bundle. The upper sides of the images are the

water absorption faces. This figure shows absorption process (ab) at 0, 4, 8 and 24 hours, and

drying process (dr) at 4, 8, 24, 48 and 72 hours. RE-00 #1 indicates a less water absorption

because of a mistake in the absorption process.
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Oh ab 4h ab 8h

ab 24h

dr4h dr 8h dr 24h dr 24x2h  dr 24x3h

g ; r
RW-05 #1
Te
I o
RW-05 #2
RW-05 #3
| I
RW-05 #4
| B
RW-05 #5

25 50

Fig. 5-9 Moisture content distribution in Redwood, slit depth of 5 mm

Note: Symbols are as follows: RW-05 denote slit depths of 5 mm in Redwood specimens. A

number after a symbol means a specimen position in the test bundle. The upper sides of the

images are the water absorption faces, and left sides are next to a slit. This figure shows

absorption process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at 4, 8, 24, 48 and 72

hours.
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0h ab 4h ab 8h ab 24h dr 4h dr 8h dr 24h dr24x2h  dr 24x3h

F x — v
RW-10 #1 A ‘
®
o o
RW-10 #2 ,
1;3 wd

’ |
RW-10 #3
RW-10 #4

[F

RW-10 #5

25 50

0
Moisture content(%) [ NN

Fig. 5-10 Moisture content distribution in Redwood, slit depth of 10 mm

Note: Symbols are as follows: RW-10 denote slit depths of 10 mm in Redwood specimens. A
number after a symbol means a specimen position in the test bundle. The upper sides of the
images are the water absorption faces, and left sides are next to a slit. This figure shows
absorption process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at 4, 8, 24, 48 and 72

hours.
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Oh ab 4nh ab 8h ab 24nh dr 4h dr 8h dr24h __ dr 24x2h__dr 24x3h
r_ r_ = f "'J R v
I
RW-20 #1 !
r& F r 4
i
RW-20 #2 I I
|
F ?--r &= =5
]
, b ' ]
RW-20 #3 I : e
5 i BN B S
E | t 1 & | |
H L C2_s9:_99 ] ) LB
i
RW-20 #4 ] i
' = = |
- .
;I o o
RW-20 #5 ’.': ' ]
i q

25

0
Moisture content(%) [

50

Fig. 5-11 Moisture content distribution in Redwood, slit depth of 20 mm

Note: Symbols are as follows: RW-20 denote slit depths of 20 mm in Redwood specimens. A

number after a symbol means a specimen position in the test bundle. The upper sides of the

images are the water absorption faces, and left sides are next to a slit. This figure shows

absorption process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at 4, 8, 24, 48 and 72

hours.
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0Oh ab 4h ab 8h ab 24h dr4h dr 8h dr 24h dr24x2h  dr 24x3h

= e B B = X
L3 . B L L
.l
JC-00 #1 | | ] i
— pEm R ogmm T [T -
- - - e ¥ R s Ll -
JC-00 #2 ‘w ) » s e " ® - ¥
(e I H et = e
JC-00 #3
—_— ErEe R S e =
s o = -w- - ——n .-:: . . .!r-'
JC-00 #4 e ” = s v
e -
g & - "
e M : 14 LM | i i
[ETrE— [ [T -
JC-00 #5 %
e = ==

25 50

0
Moisture content(%) [ NN

Fig. 5-12 Moisture content distribution in Japanese cedar, slit depth of 0 mm

Note: Symbols are as follows: JC-00 are slit depth of 0 mm in Japanese cedar specimens. A
number after a symbol means a specimen position in the test bundle. The upper side of the images
are the water absorption faces. This figure shows absorption process (ab) at 0, 4, 8 and 24 hours,

and drying process (dr) at 4, 8, 24, 48 and 72 hours.
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Oh ab 4h ab 8h ab 24n dran dar 8h dr 24x2h__dr 24x3h
JC-10 #1 -
——- = T—
= — [
28
JC-10 #2 B
JC-10#3
l ! {
JC-10 #4
“.~' -H: 1' 'l;
e =y -5
g3 L L i ; "
JC-10#5 .-.l,e vy .i“.l'
i g 3 o
T P =T

0 25 50
Moisture content(%) —

Fig. 5-13 Moisture content distribution in Japanese cedar, slit depth of 10 mm

Note: Symbols are as follows: JC-10 are slit depth of 10 mm in Japanese cedar specimens. A
number after a symbol means a specimen position in the test bundle. The upper side of the images
are the water absorption faces, and the left sides are next to a slit. This figure shows absorption
process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at 4, 8, 24, 48 and 72 hours. JC-10 #5
contains uncertain results because some X-ray images were taken at backside in front (at ab Oh, ab

4h and ab 8h).
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0h ab 4h ab 8h ab 24h dr 4h dr 8h dr 24h dr 24x2h _ dr 24x3h

JC-20 #1

JC-20 #2

ad
ames 20 o4 g =%

JC-20 #3

JC-20#4

JC-20 #5

25 50

0
Moisture content(%) [ TN

Fig. 5-14 Moisture content distribution in Japanese cedar, slit depth of 20 mm
Note: Symbols are as follows: JC-20 are slit depth of 20 mm, in Japanese cedar specimens. A
number after a symbol means a specimen position in the test bundle. The upper side of the images
are the water absorption faces, and the left sides are next to a slit. This figure shows absorption
process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at 4, 8, 24, 48 and 72 hours. JC-20 #
contains uncertain results because some X-ray images were taken at backside in front (at ab 4h).
533 ZINFESIDEVHKIEFICEXITE
Fig. 5-8~Fig. 5-14 Tld, NGRS O EKFEOZEACAS, 2RI OEI VN1 2> H 184 1

mm DHFIFHIC D BBz, % T EIMINLICEET 208 | mm OHIPH O EKET — X % v,

70



EINITOEE HF NI E T B BKESM & T2, & 2 CRK - 2R <1, [J U5
NS OB oilliik% s F—fHe U-CGRBRICHE L 72, [A CAH OB AR X, SMEN (7 i
T2 ERIR (Fig. 5-1 © #1 KU #5) OENINT. 0 5WHNCAIE 2 3BkiA (Fig. 5-1 ©
#2~4) OFNIMNML LY b X VAR I R L L3 r o T 2 AREMED S 5, Al U

BT BREBEMEOHERHERT 272010, Ly Py Fillikz v -cElninTiciEs
205 1 mm OHEPH O EKED 5 HHEE 0 mm~5 mm OEFHIT DT, SRR, B,
RENE (WHTE 721 35M) 1cB 0 2 HEHAEEZ . G 5% L L T =IuiES BT
ICX o T~ Rver. 3.5.0), TNHD 3 DOEHEOEEARAMERIIA LN d o7
25, HZHRRERE (F2,27=361, p<0.01) I X OHBEME (F1,27=109, p<0.01) IZFHWT
MEHICER REN A O N Tz, X o CLAROGEmICIZ, Nl 3 R EKET — & D A% {HiH
L7z,

FAMTICEET 208 1| mm OHIFH O X F7 RO &K % Fig. 5-15. Fig. 5-16 1IR3
Fig. 5-15 25L v F 7 v FERERIA, Fig. 5-16 AR XFRERMATH V. ZNZ K 0, 24 FERH
%, R4, 8. 24 W EIRT, EINEX DEVBHEEKKICEE R KT TR TRIC
EHT 2 &, KHAHH 0 mm~5 mm OFSFFITEINES OERIC)H D O F 2 I
THZLERLTWS, —J7, Fig. 5-15, Fig.5-16 Dzl 8 Kiftiltzic Aoz X o, Eln
& 20 mm OFAERIRD AAE NI TR O AKMER EH Lz, & HIC, FU L 208 8 Kl
HOBENZEZ 20 mm OHEIADRKE A S 5 mm~10 mm OFE S HPHOEKE L, BhE
10mm Db D LY HEH57.Fig.5-15DL v F 7y FCTIREES 10mm TIXEKE 20%
fHETH 2 DI LENE X 20mm TIXEIKE 50%08 < . Fig. 5-16 D A F TIEHENEZ 10
mm TlEEKE 20% 8 TH 2 D ICxf LEINZEE 20 mm TIEEKE 100%1E TH o7z, R
%> 5 0mm~10mm DK T DRERAED E/KEIL, FRHCHERHICEHNWE T DERIC K - T

Bxnzko>thsd,
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Fig. 5-15 Moisture content transition toward depth, within 1 mm of the slit (Redwood, n = 3)

Note: Symbols are as follows: RW-05, RW-10, and RW-20 denote slit depths of 5, 10 and 20 mm,

respectively, in Redwood specimens. This figure shows absorption process (ab) at 0 and 24 hours,

and drying process (dr) at 4, 8, and 24 hours.
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Fig. 5-16 Moisture content transition toward depth, within 1 mm of the slit (Japanese cedar, n = 3)

Note: Symbols are as follows: JC-10, and JC-20 are slit depth of 10 and 20 mm, respectively, in
Japanese cedar specimens. This figure shows absorption process (ab) at 0 and 24 hours, and

drying process (dr) at 4, 8, and 24 hours.
RIT, JEXTTE D EKEIAIC ST IR S OB 2 FA~ 572012, 10 mm I XV 20
mm D EFIE X DRHEBIRIC DOV TREA D 5 mm~10 mm D X Hiffl T D EKEORRZAL

% Fig. 5-17 189, Fig.5-17 b £ 2ENIN T 208 1 mm OHEPAOEKEKTH 5, Hh
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P 10 mm S U 20 mm O EIKERERZEACIL, BIFEIC 20 6 FRBROMEM Z/RL T 5,
FNZEE 10mm KU 20mm O EKEDOEL, g8 HHIGRTOAREL hot, ZORE
T, BN X ORI TR LEEE 0 Sk R IC IR T WRLPER I B T B BKE DL L

ICRELSHEST 22 2mnd, —RICYEOMBEICHE T, Z5UER 10 mm U T TH 5
ERRBH T b L EbLD 8, RETHWZHBAEOE I LIEIEH 1 mm TH Y 10
mm X Y 7z o BRI IR o ez o BRE) T 1k, Bl LN o KR SILECT B
2EEZLND, —, MOCERUNTHNECTH > THRE 0 mm~5 mm O X H 7R /KEIT
FHEDZRGILE & IR B ICRAET 5 2 E AT E WKL D EEE 133 <, X 0%
W IR ERBRA LIS (RSB B2 EEZLNS, DX EninTiciEs 2%
& 5mm~10 mm O [F—HifA DO GIKESEILES 10mm & 20mm TEIE L2 Z L iX,

IMTHNERDRERFEDE NI EZRIT T DTRAVALEEZLND,

140 140
120 =120
S & : |
§1oo 3100 I , T
€ 80 < 80 | I ‘
8 I : g
o 60 - T | o 60
| . v : S A
2 40 _ ‘ , 5 40
(<} 2 o !
= 20 I e = 2 0 I
o [l i 0

abOh ab4h ab8h ab24h dr4h dr8h dr24h abOh ab4h ab8h ab24h dr4h dr8h dr24h
Absorption or drying time Absorption or drying time
RW-10 = RW-20 JC-10 =JC-20

Fig. 5-17 Moisture content transition in the absorption and drying processes, at the depth of 5-10

mm and within 1 mm of the slit (n = 3)

Note: Symbols are as follows: RW-10 and RW-20 denote slit depths of 10 and 20 mm in Redwood
specimens, and JC-10 and JC-20 denote slit depth 10 and 20 mm in Japanese cedar specimens,

respectively. This figure shows absorption process (ab) at 0, 4, 8 and 24 hours, and drying process

(dr) at 4, 8 and 24 hours. Error bar shows standard deviation.
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534 BRERUVBLEOBVHKMERICEZX ZHE

Table 5-1 )X OF Fig. 5-15~Fig. 5-17 iCR" 3 L Hi1C, AXDOPKEIFIL v F v v FORKE X
D HIXB2ICH N, AMOMAMEICBIL Tt A F 0. OMIZIALE [H] & &S h, A
IRl oLy Fvy FXOSHAEIMEN 2D 2 EOMAMEE > T 3 2, KM oiit
AR, B, Y. B X OOk OBEELZ T 3 LS5, BENE VB, JIEE
Fro UMY D % W EHE, WK AR EE O 75 28— RIS T AME D R > 2D, £ 72, Mo
WK OMOBKIEL D b E W EXHMLNT WS 2, KEDOFEBRTIE, R XKL
AMEEHR, Ly F 7y PSRBT UM OARTH o7z, ZOFEHR, R Filbifkid Fig. 5-12~
Fig. 5-14 X Uf Fig. 5-16 IR T X 91, XV S DPKDBHEZ o7 2 L BEHE I Nz, AF
DAME IR E R 2> K 10 mm OES FTH Y, T DERHD THIEZE X N7z 5 oK FEIE
EBLTWE, &5, O &M OMICH 2 BT IR RN Bk FrE 2 H 35 2 &2
BY O, ZORELDEEING, Lo T, REOEFRIIBHOE 7210 ¢/ <,
BRADFNLOERICL o CHREINLLET XD, TOLI RERIC LY, KEOH TS, L
IBIFED B DL MR T 2ICEE o T, vy F Ty FMOE[MFHICE T -
OMEHCTHT SN ZEPREINS 20, KEOHERICOWTH HoflifEod 2 b

DEEZLND,

5.4 FeH

JELFAKRD FEoEINET AVREE (Ly FYy Pl 2F v/ %) &, KAETIE XM
TV b AN ) —EE G CRE R NEEKES O Z T~ Tz, Z ORER, 24 KL
KTOENNIN T A & DEARTT AWK IZNE 1 mm F2REOHIPH & IEH ICHRWHIPTH 5 2 L 23
HO Loz, £z 3ETOEINE T AGERA L FEkIC, FEE 20 mm O FERAED

B, BN D G 2 ok 8 Il £ TEHKIEK 20% A Licfro 2 & 2L 2T L7z,
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£6E FINIMIET VT 2KENERDOATBEKETME

6.1 iEL®HIC

vy FFy XORAEGE LT, MiEEcRECEBINEZEEL TR E2{T-oT& -
DA TIIH L EFTREFAMICOCTIRET L 72, REEIILIC I TIREIRASHRE S F11c
C27z®, KAOMOREEEZZEL 2 FIUTFEICERT KD A3 TON S, 55 ETHL
DT L7z X 50T, R D BT 1 o WoK X FEH 1D 7n < oK EIPH XS 1 mm PAN & BRUERT T
B %o ZNITHAETRD X 9 7 FIAR DB T 13, BEMIT AT 2 CRIEST 171 Dok 234 U
%720, BEWNIC X 2 WIBAKE LAICKE R EE 52 2B S 2, X o TAETIX

FIRET MO WCTKENRE O NEREKEDOE ORI EW L e s 5 2 L 2 HNE L,

6.2 EER

6.21 HERK&

A ¥ (Cryptomeria japonica) WM % iRERfR & L, M T OMESH % Table 6-1 1T, FRBR{A D MFEL
% Fig. 6-1 1T L7z, oK OB ~i%iE 10mm X 20mm & L, AOHERAKD L < 13HkKE
MR E L7zo ROHBKGRERATIE 20mm (R) X 10mm(T) X 30mm (L) . X H %K
TIE 30 mm (R) X 10 mm (T) X 20 mm (L) & L 7=, A H KA I 1ZET R A2 L 727%
INTZ/NRAR =2 Tt L, RORIZER Imm £72013 2mm, X 10mm £ 7203
20 mm & L7z, skBRAIIPOKHMND sTHEZ YY) a— Vil () a—vy—7 v 8060
7V T, kXX A VB TR =L, WK - B2REEERIC S 2 £ T 20°C. 65%RH D
TERERAE N C 1 BRI L 7z, oK - 5B %2 1T 5 BRI, NEE | mm JOBEE 20
mm DFRERIE D —ERICETHT B 24T o 720 FTEREERE 1.25mm, £ 1I9mm DX 7 v L
2BCH - 72, FAEEORBRKIZIEE L h=3), ZREBEIZS ) a—vEllkick 3

BiZk & — AT 103°C, 24 B CARz e L CTREZFEE 2RO, FH T 036 gem® TH - 7=,
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Table 6-1 Specimen profile

Absorption face Hole diameter and depth Nail diameter and length
End grain No holes No nails
Flat grain No holes No nails

¢1 mm*10 mm No nails
No nails
¢1 mm*20 mm
¢1.25 mm*19 mm
¢2 mm*10 mm No nails
02 mm*20 mm No nails
Drilled and/or nailed ‘ 7
‘ Nail dimension:
®1.25mm*19mm
10 mm
i ;
30 mm ’/
O — Hole dimension:
20 mm ®1 or 2mm*10 or 20mm
Water absorption face
(end grain or flat grain) End grain

Flat grain

Fig. 6-1 Schematic diagrame of specimens

6.2.2 Wk - EIRHER

oK - SCBEABR ORI % Fig. 6-2 1SR, Mok - SZESURIT 24 Ipfa] O WOKILEE & Z 1
I < 24 I DEZIRILIE A B R % . WKL, [FISetE o 3BRIE 3 k3o 2 illi~, Zo L

WCREKETDICEEE- A7 I BB AR Y (M 40mm X 50mm X 5 & 30 mm)
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R 2 i ko TRtk LA bk X272, SRR TICHERNZEELTERD
WoKEED7-0TH2, WKIMHIFIZEEKERFEL ST 7 IAVT o7 —2—=NTIT,
20°C. 99%RH, EJETH > 7z, WK ZHEZ 72D b | [EH IR % 1T > 72, FZIENHE
A7 I VBB AR v 2l BRE . 20°C. 65%RH OIEIREREN TIT o 72, HIRIER
o7 7 ic X0 EE 1 m/s TH o7,

24 BRI OKE (glem?) 1. JIS Z2101 (2009)D WK 2R ER 1< HE 1 C WK AT & Tk
BORBIKDE B2 WKERE TR L TRD 72, ToKER IR/ TIC X 2 RIBB RV D
& L CoKTE — T O RS % v 72,

WK - Bz BRI A U BRI L AR 3 [T o 720 240, 1 [ H WK - Hz R
TR HEBKEIFONRD 272720 TH S, 1 BIHDOREK - 28RO I T, 2
D X MHEBER % 5 2 720 103°C, 24 K] CilBafA 2 2z & L7z, Z Dk, 2 [MHOBIK -
IR % 1T O BNIC 20°C. 65%RH OTEIRIEVEFE < 1 HEEEA L 72, 3 FIHOREERICOWT
1 EH, 2 HDOEEFERT L2017\, 20°C, 65%RH OEIREIEHE T 1 EML EE

A2 LT oMK - FeREaABR 2 R L 72,

Water absorption

faces
Water feeder
by sponge |
Specimens )
p(n = 3) @ @ @ Specimens
Water absorption process Drying process
(20°C, >99%RH) (20°C, 65%RH)

Fig. 6-2 Schematic diagrame of water absorption and drying test

Note: This figure is the same as Fig. 4-3.
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623 XBTY¥ X MY—FEICXZRBEKENE

6.2.2 DK « FZIEABR D T, AR ORI GRBR A 2 B Y HY LTI o X AR % $iRe
L7 (Fig.6-3), XMERIZ X TV 2r~4 2723 —7 (uB1600, IMETL Y a v
B ZRGCHRE L. WEEt 2B 8T 50 kv, BEI 180 pA & L7z, # L -G 3
FEfE 500~1600 OHifH%E 8 &y b 7L — X7 —VIc B L THRIFL 7z, 728 X FRERD
FERE B, FIRFICHRE L2 EE 1lmm O T 7 VUMRD 7L — X7 — @R L &7 % X ) (T
FRIGHAIE L 72

X AT R DRI T 5 72,

WOoKALERIRE 0, 24 FEfEITR: (BAIC XY 4. S E &)

RERRILBRIRE 1. 4. 8, 24 IffHfR

RERA DN EKEIF4TECTORLEZLEEY, Eq.6-1 261605,

Gy — G;)Xa+b
MC(%)=( 0 ;)) x 100 Egq. 6-1

T ZTy MCIZEKFE (%) TH Y. Golx KD X FREHRDOMERIE, G; 12 & ME R i
LB 2 X MMERORENE, o & b IIMBMOMEZ LU 27T, ol ZAASREDO 2L HE
(glem’) T, @B DO ) LRZEE 036 g/em’ Z V72, a & b DIHICOWTIIFHE 4T
RO7ZROBFHBMA L7z, Thbb, 2 X HERER & OEERE (AG) 2AG =5
DI, a=0.008, b=-0.0166. AG <5 DK, a=0.0075. b=0 & L7,

X A EE R I, BERLE Y 7 F v =7 (Imagel1.50i, National Institutes of Health) %
WCHLER L 72, £, A BRIA WK - folgiERh o —E DK % Image] 77 A v
(Template matching) % F\» CTHZES D 21T\, Fig. 6-3 1783 ROI (Region of interest)
TYIO o7z, ROLIZFIN L 2L e L, WoKENICEET 2 X 5 1ICiE 15 mm X & & 25 mm
DHEIPHZFIN L 72, 7272 LA T OEED 2mm DA, SN 2mm OAZiE %) 9 ELY
BOWEROFER 2 mm IFE 2 7z0ic, AT ZH0E LTl 16 mm X & 25 mm O

PHAIEIRL 72, RIC, X FE@EEGRD 28 ¥ 7 e A BFESFED 1 mm L I1TIT5E L 720 &0
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§% 128 DY 4 XIHi/N L7z &9 L TR | mm A O PEEEEERE FFol&g % 7 %
2 MERCHEEL, FIEY 7 (2w 2013, 4 70y 7 M) CREHETRE O
KRB RS % KD 72, IR1ZIC Eq. 6-1 225 1mm D EIKRES %KD, 0%~50% D 7L — R
T—NTTTF—vavitkoTr 7 7icTay L7z (Fig.6-3), a¥k, T THRLNGE
KFEIF X BEBRGHOEE 10 mm OREBAEDE S HADOFEDOEKEL 5 =0, ST
25 DPKD X5 ICJEE 10mm O—H DB EEKETH > TH/EST 10mm OFH L LR

INB-0, NINLTICEEL7ZE 00 EKEEZRL TWE DT TlER Y,

Drilled hole Drilled hole

10 mm
.
30 mm .
: o
: : |
........................ 1 mm or 16 mm -
20 mm
Specimen X-ray image Moisture content
distribution
: X-ray image area 1 ROL:
Lo y imag L--! Moisture content 0 25 50
Water absorption face measunng arca [ "R
(flat grain) Moisture content scale (%)

Fig. 6-3 Scheme of moisture content distribution measuring with X-ray densitometry
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Table 6-2 (C IZHPHEKE D e TECH L 7. BoK2ThH N 25 DIZFITKRAME A b DHKHESS
KD AT REHEZ O DB G IRICIZIE E A ETTbI Ty, AREEBAKIC D W TR
IKERD IR T2 h ARERALHIERI L DIF S D& B/NE 2072, —J . ROERIKIZR
Bk & 0 b BokE»% < R, BERLICHE SR E 20 72, 2RI 2 BIHO
WK EA D 2 [8] & TR E 7207223, Table 1 X Y WIAEKED KD o 752 Tld7x
W EEZ LN, —RIC, L T2 RMO G BSOKEREE 2 2 BB AT » S 5,
1EHE 2B HOMIC T2z TEZ A 2 M H & 3 [EHOMIZPoKED b DWETH > 72,

X 5T 2 [AH ORI EKE D O OB, 3 [81H O REE R EKED O DR & 7
D, ERT Y Y RICK o CEHEKRENZA L 720 fgED H %, 1 [IH & 3 BIHORK - 2
BEEABRBRIARF O PN E K EIZIZIEFA U TH Y . KEZIREAD & B T 1 I13ITH U P&k
HKehsreEzxbNd, RULHPAEGEKETH -7 1 BHLE 3 BIH T, ROMEBIKDRK
13027 g/em’ R LT, WIHEKEDECHPUKEICHEL TV X KEbns, L
L. LS 0 oA ic s ik 1 EE 2BH, 3EE TR EA2IER>TED, 11
HXVd2EHE, 3EEHDOT BAKEDESL AL, HUER ISRV Pok LT hok
EBEZOLND, BOKMHICHENTH, 1 FIHTIERPKZIZC T2 b D 2 HHD L
KBAY T o7z L bFE L L TR LN, KMERHOFENITOWTIE, BlED £
ZAANABFET 2RV ITbN s NREHRN (REZhn)] D EREKE~DFENL
23 SOLEESL A H U - Br B MIMAR A~ DIF A Y &R HEiRBN] 12 X - THIAE
N5, HRANIEMA 0° TAVERI LT, BEEnh k) d5&MENEL V., AED
FEERIC BT 5 /UM LHNTOBNIE, ROESHIANCKBED THRRBN] & Fx b, KA

B 1 mm FREO/NE 72 d D TIRAKDRMIEIC X o TKBRNNEICA D D5 < REFED
2 mm AETHNITKPBRALL T 2% b 0D, 1 [AIHORERTIIAMKR ICIAET 2B
KRG DFZEDRRKE WD h, WK LIC 2ofzbEZ OIS, 2 MHLARETIEZ D2

FHFEWRoNLRo7,
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Table 6-2 Specimen profile and 24 hours mass of water absorption (n=3)

Mass of Mass of Mass of
Initial Initial Initial
Water Hole water water water
MC ) MC ) MC .
absorption  diameter %) absorption %) absorption absorption
face and depth (g/em?) (g/em?) (g/em’)
15t test 2nd test 3rd test
No holes 8.5 0.27 6.3 0.37 8.5 0.27
End grain
0.1) (0.01) (0.1) (0.02) 0.1) (0.03)
No holes 7.5 0.06 5.8 0.06 7.5 0.06
Flat grain
(0.1) (0.01) (0.2) (0.00) 0.1) (0.00)
@1*10mm 7.7 0.06 5.8 0.08 7.7 0.08
0.1) (0.01) (0.1) (0.01) 0.1) (0.01)
@1*20mm 7.7 0.06 5.8 0.09 7.7 0.09
(0.2) (0.00) (0.1) (0.01) 0.2) (0.01)
@1*20mm 7.8 0.08 5.9 0.07 7.8 0.07
+Nail (0.2) (0.03) (0.4) (0.02) 0.2) (0.02)
@2*¥10mm 8.0 0.08 6.0 0.11 8.0 0.10
0.1) (0.01) (0.0) (0.02) 0.1) (0.01)
@2*20mm 8.4 0.08 5.9 0.15 8.4 0.13
0.4) (0.00) (0.0) (0.04) 0.4) (0.03)

Note: See Table 6-1 for specimens’ details. Numbers in parentheses show standard deviation.
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End grain

Flat grain

er absorption (g/cm?)
(=]
(9]
o

Hole diameter and depth

O1sttest E2ndtest O3rdtest

Fig. 6-4 Twenty-four hours mass of water absorption (n = 3)

Note: See Table 6-1 for specimens’ details. Error bars show standard deviation.

2) NEBEKED T D LB

BRI D NER B IC DWW T, £ 3R A b D /7 ok ik & © % Fig.
6-5~Fig. 6-7 IC/R T, 1~3 [HDWIK - §ZEERER % Hi T TR L7z, #HEST MWK TiE. Table
6-2 DWIKER DIEHIC)IE U TEKE 50% U L 2R3 iR 7L — D »ZtL ., BiERDZ
fbe LcBins, A Uik H < b FliIcih o TROKBSEWE D LB WES 23 0 | K
ROEHDBEROEEE > 7. Z OEANT 1~3 BHTIZIEHE U T, WK - SZBO%Y
BRUEEAEZ 2 LKL T OESAED L L W L BRONAD 572, 2F 0 AM
DIGEE h OBEFLEASEEIAICIE U Tk L3 X i3 0 . koMl o&kKic X -
TRACHED G N2 LB 2 D, BRFE & b, B & DfEOEEE 131T - T
WA, 4 BECHE O N MERCBHENTE 7705 5 F o TMMET OBuKB% v EEZ S
Nb, —/i. HA4ED Fig. 4-12 THRET L 72 X 5 ICEI T 1 mm T ODEKEEFHL, %

N 20% EE A 2 EERRER EIGET T, 1~3 RO YKL OFEIL Fig. 6-8 D X
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IR B, RSO 3 ROREAED 5 B L0, L-02 ® 2 KiF 2 MIHDADRERM R
{7 2MHFTH 5 7258 L-03 OiRBRAIE 1~3 MTIRIZED LR WIERE ko7, TR
LChAROMD S DOWIKIC X 2 E7KK EHIT 24 BFETH X% 10 mm O Tl 3 &
EWF A Do L-01~L-03 D 3REFH L CHEX HRDOEKREN % KT & Fig.6:9 DX I IC

720, 3 [EDOBEERDOEE VIR LIRS T EKED 20%LL Fic FFHT 2 013K 2 53X 10

mm OHIPITH 5 Z LB h 5,

1% time test
sm:r" H‘:ﬁddi"el‘e' 0h ab 24h dr1h dr4n dr8h dr 24h
s R .
L-01 No holes
ol W ilCE
L-02 No holes
1 +
L-03 No holes

0 25 50

A —— |

Fig. 6-5 Moisture content distribution of specimens in the water absorption from the end grain at

the 15ttime test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption

faces. This figure shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4,

8, and 24 hours.
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2™ time test
Specimen  Hole diameter
—number __and depth

0Oh ab 24h dr 1h dr4h dr 8h dr 24h

'™ _ T |
L-01 No holes
R
L-02 No holes '
|
L-03 No holes
Moisture content(%) 0 25 50

Fig. 6-6 Moisture content distribution of specimens in the water absorption from the end grain at

the 2" time test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces. This figure shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4,
8, and 24 hours.
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3™ time test
Specimen Hole diameter
number and depth

Oh ab4h ab 8h ab 24h dr th dr 4h dr 8h dr 24h

adiad T Ton
L-01 No holes
aalad 1 T
L-02 No holes i .
o
L-03 No holes

25 50

Mesture conient®) (I):__

Fig. 6-7 Moisture content distribution of specimens in the water absorption from the end grain at

the 3" time test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces. This figure shows absorption process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at
1, 4, 8, and 24 hours.

-_—t =N
o O N

o N B O

Length of penetration {(mm)

L-02
Specimen number

O1st time 2nd time ©@3rd time

Fig. 6-8 Effect of test repetitions on water penetration from longitudinal direction

Note: This figure shows 24 hours water absorption from longitudinal direction.
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—e—2nd time

—
]
o

—e— 3rd time
100

80

60

Moisture content (%)

40

20

0 10 20 30
Depth (mm)

Fig. 6-9 Moisture content gradient toward depth (n = 3)

Note: This figure shows 24 hours water absorption from longitudinal direction.

KIHH T 2> © D7 /K % Fig. 6-10~Fig. 6-18 IZ/8$, 1~3 [l DK « HZ iR ExR
BT TR L7z, Fig. 6-10~Fig. 6-12 2SEFE 1 mm O/ TikER R (GRS 10 mm KO 20
mm) D 1 [[AH~3 [\HDEKKRIAE, Fig. 6-13~Fig. 6-15 2SELE 2 mm D /N TikBRA (5%
HE 10mm K 20mm) @ 1 [ H~3 [EHOEKESF, Fig. 6-16~Fig. 6-18 287 L7 L
DO H WK K RTERE 1 mm, #EE 20 mm O/ TICER 1.2 mm OF 2 HAALE I OD
1 H~3 BIHDOEKESATH 5, BHTHRKTIE, Table6-2, Fig.6-4 THRL 72X 5
W IIZ L A EPOKIFE S e, L L, IREHNICR D & 5 5 BRI 35\ T Ui L
HIKARA L. X HIT/RANER D & e 75 17 O WK 23fERR X 4172, Fig. 6-10~Fig. 6-15 D &K
HOHED B x5 EHRLICTINLAS O . MM TH A m~EEKELZRTRN S
L — DRI DBIEA 2T B 2 e h %, £ LCHUMLNEICHK I 3 &, Z OrzkE

BRICBWTIEHEEKEDOEZIZILIESAME L THT > T3 2 e Ao, —FH., W
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Y AARNICHIRE TRIR I NS, STH B BRAR TIRET 2 HKDBME > TEKED LA
RZ2ZEBTFHLTOAED, SNICEADRVIRECEFFCEKEO ERIIRO Nk -
720 24 KEERKIZICETET DR Y OEKEREL o2, TOT—2pblxzhbl o
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1% time test
Specimen Hole diameter

number ____and depth Oh ab 24h dr 1h dr4nh dr8h dr 24h
B i —
R-04 @1"10mm
R-05 @1"10mm
R-08 @1"10mm
RO7  @1"20mm
R-08 @1"20mm
R-08 @1"20mm
Moisture content(%) 0 25 50

Fig. 6-10 Moisture content distribution of specimens in holes with 1 mm-diameter at the 15 time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 1 mm-diameter. This figure shows absorption

process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.

89



2™ time test
Specimen Hole diameter
number and depth

Oh ab 24h dr 1h dr4h dr 8h dr 24h

—
R-04 @1"10mm
R-05 @1"10mm
R-08 @1"10mm
R-07 @1"20mm
w |
R-08 @1"20mm
R-00 @1"20mm
Moisture content(%) 0 25 50

e

Fig. 6-11 Moisture content distribution of specimens in holes with 1 mm-diameter at the 2™ time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 1 mm-diameter. This figure shows absorption

process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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3™ time test
Specimen  Hole diameter

number ___and depth Oh ab 24h dr1h dr4h dr 8h dr 24h

ovammaseced  feseovs-assssce —=
R-04 @1"10mm
R-05 @1"10mm
R-06 @1"10mm

B o
R-07 @1"20mm

w’ [
- i
R-08 @1"20mm
R-00 @1"20mm
Moisture content(%) 0 25 50

Fig. 6-12 Moisture content distribution of specimens in holes with 1 mm-diameter at the 3™ time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 1 mm-diameter. This figure shows absorption

process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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1% time test
Specimen Hole diameter

2 : il il Oh ab 24h dr 1h dr4h dr 8h dr 24h
R-13 $2"10mm
e oo
R-14 2"10mm
R-15 2" 10mm
— = e
R-16 92"20mm
e S SN0 GBH
R-17 2"20mm
19 < s
R-18 @2"20mm
Vosreoment)

Fig. 6-13 Moisture content distribution of specimens in holes with 2 mm-diameter at the 15 time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 2 mm-diameter. This figure shows absorption

process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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2™ time test
Specimen Hole diameter
number and depth

Oh ab 24h dr 1h dr4h dr 8h dr 24h

R-13 $2"10mm

1
g 3

R-14 @2"10mm

R-15 92"10mm

1. %
=

: ",
R-16 @2"20mm
R-17 @2"20mm
R-18 92"20mm
Moisture content(%) 0 25 50

]

Fig. 6-14 Moisture content distribution of specimens in holes with 2 mm-diameter at the 2™ time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 2 mm-diameter. This figure shows absorption

process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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3™ time test
Specimen Hole diameter
number and depth

Oh ab4h ab 8h ab 24h dr th dr 4h dr 8h dr 24h

o L . ’U .
R-13 92"10mm
[ g - E 23! i
R-14 @2"10mm
IR Sk
L 4 =
R-15 @2"10mm
5% § 85
g $ pe:
R-18 92"20mm
¥ 3
PR !.! § t o
”» e R R -
P - - oo rvpe S
R-17 92"20mm . 1. :I —— - - voen b
g. £ > S o < -i
LE T
: : £
R-18 @2"20mm . .—;;

0 25 50

R— —

Fig. 6-15 Moisture content distribution of specimens in holes with 2 mm-diameter at the 3" time

test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes with 2 mm-diameter. This figure shows absorption

process (ab) at 0, 4, 8, and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.

94



1% time test
Specimen  Hole diameter

number ___and depth Oh ab 24h dr1h dr4h dr8h dr 24h
R-01 No holes
R-02 No holes
R-03 No holes
| 4 ! T
@1"'20mm +
e Nail
!
o @1'20mm +
. Nail
r—-ﬂ B o e [ w— T o
. e N
R-12 @1 '20mm -
Nail
Moisture content(%) 0 25 50

e

Fig. 6-16 Moisture content distribution of specimens with no holes or with holes and nails at the

15 time test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes and nails, except no holes specimens. This figure

shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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2™ time test
Specimen  Hole diameter

number and depth Oh ab 24h dr 1h dr4h dr 8h dr 24h
R-01 No holes
R-02 No holes
R-03 No holes
@1"20mm +
o Nail
— -

i @1"20mm +

i Nail I
. i
=

40 ®1"20mm +

e Nail
Moisture content(%) 0 25 50

|

Fig. 6-17 Moisture content distribution of specimens with no holes or with holes and nails at the

2nd time test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes and nails, except no holes specimens. This figure

shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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3™ time test
Specimen  Hole diameter

number and depth

Oh ab 24h dr 1h dr4h dr 8h dr 24h

R-01 No holes
R-02 No holes
R-03 No holes
T j = | T '
@1"20mm +
En Nail |
o J— - .
120 + . : | | 1 =
& @ mm
= Nail
y @1"20mm +
12 Nail
0 25 50

e ——

Fig. 6-18 Moisture content distribution of specimens with no holes or with holes and nails at the

3" time test

Note: See Table 6-1 for specimens’ details. The upper sides of the images are the water absorption
faces, and the centers of images are held holes and nails, except no holes specimens. This figure

shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4, 8, and 24 hours.
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6.3.2 JURIDEWVICLIEXRETLOEE

ROGEE DK PR G 2 2B %R 2 720 [EE 2mm O7INL % AT - 72 il Bk
D EIRFI A % > CTEHE REE o Heiik % 17 - 72 (Fig. 6-19. Fig. 6-20), Fig. 6-14, Fig. 6-15
IO L 72 87K D 5 HHRD 2mm IEA /NI ETH 2 & LC, Z DMl 1 mm iFo
EIKR R LTS FTRADEKENA & LTz, FDBENES RIBICH > TRKL Zdo
72 R-13, R-16 (ZFRAF L. /EE 10mm, 20mm D Z L Z kY © 2 R TFH) L 7=, Fig. 6-19
(2 2 M H WK - 2k ERIRE T, oKk 0, 24 KEfEIRL, W28 1. 4. 8. 24 WEfI#2 %/~ 37, Fig.
6-20 1% 3 [ H OWRIK - FZEERBRREC. WK 0. 4. 8. 24 IFfEfR, F2BE 1. 4. 8. 24 N[z %

T o WK - ZEERERD 1 MEICEWTIRNRA~DOBAKDIZ E A ER SN D 57205, RKA~D
WK Z 572 2 MIHLAEOE S TH D EKFEFMICHEVIEL OB IZR 5Nk, Fig.
6-19. Fig. 6-20 F:iC[FERDEM % 7R L 72, WKIZ DWW Tt 3 [BH @ Fig. 6-20 TD AHIGE L T
WE 2, NS 10mm TH o> ThH 20mm TH > T RNFES BIHICEH > THITEKED
A L7ze KODOEAGRHNIXEZIC 000 O FTRERICEKED LA 5 2 &390 5,
AET I TlE 63.1(1)THliR7z NREERN] OBREL IO THLEEZLND, %
7=, Fig. 6-14, Fig. 6-15 IZ K53 2 ST 2> & DFRHE ST Wk (K ORET E~D oK) ol
FERNC X 5713, Fig. 6-14 ORERMA D IT 3 E KL DMK o 72 72012 X U [ HIPHIRAK 25
TobHEZTVL, FEL T BARMO A BBKMERE L B HIICH 5720 5, Mo
GKKREBEFEIC L > TEGI N LEZOND, FZHEFRIC OV T, B SsEOENET L
ARERARIC B W TIIRE 0mm~5mm OHPA ZHICH E, 2D TOHEX Smm~10 mm D
FREINES OB > TE LT, LA LAREDEE T MITE W TIE Fig. 6-19, Fig.
6-20 ICHL SN B X ST, JEZ 10 mm, 20 mm WTICDOWT O EKREH B % /- &
27z, Thbb, REIEVWEHTOARZHICHE S DI TIEARL, HX 10mm H 20mm b
Ak DHZIERE CThH %5 2 & Z/R" T, Fig. 6-19, Fig. 6-20 ICB U 2FE X D EKEN M %

Smm Z L ICEY)Y, BE2S0mm~5mm OmmZE8FEFT5mmZE2T, UTFHEL.). 5
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Fig. 6-19 Moisture content transition toward depth, within 2 mm of the hole at the 2" time test

Note: This figure shows absorption process (ab) at 0 and 24 hours, and drying process (dr) at 1, 4,

8, and 24 hours.
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Fig. 6-20 Moisture content transition toward depth, within 2 mm of the hole at the 3™ time test

Note: This figure shows absorption process (ab) at 0, 4, 8 and 24 hours, and drying process (dr) at

1, 4, 8, and 24 hours.
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Fig. 6-21 Effect of hole depth on moisture content transition in drying process

Note: This figure shows drying process at 1, 4, 8, and 24 hours. Symbols denote the regions of
following part; 0—5mm: 0< depth <5 mm, 5-10mm: 5< depth <10 mm, 10-15mm: 10< depth <15

mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of the hole.
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Fig. 6-22 Moisture content gradient along the hole in drying process

Note: Both figures show absorption process (ab) at 24 hours, and drying process (dr) at 1, 4, 8,
and 24 hours.
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Fig. 6-23 Moisture content gradient toward depth within 1 mm of the hole in drying process

Note: Both figures show absorption process (ab) at 24 hours, and drying process (dr) at 1, 4, 8,
and 24 hours.
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Fig. 6-24 Moisture content gradient of longitudinal direction in drying process

Note: This figure shows absorption process (ab) at 24 hours, and drying process (dr) at 1, 4, 8, and
24 hours.
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Fig. 7-1 Hole position in specimen and moisture content measuring area
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Fig. 7-2 Schematic diagram of evaporation of water from specimen with slit or hole
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Fig. 7-3 Effect of slit depth on moisture content transition within 1 mm width of the slit in water

absorption process
Note: These figures show water absorption process at 0, 4, 8, and 24 hours. Symbols denote the
regions of following part; 0—5mm: 0< depth <5 mm, 5—10mm: 5< depth <10 mm, 10—15mm: 10<

depth <15 mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of
the slit.
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Fig. 7-4 Effect of slit depth on moisture content transition within 1 mm width of the slit in drying

process

Note: These figures show dryingprocess at 0, 4, 8, and 24 hours. Symbols denote the regions of

following part; 0—5mm: 0< depth <5 mm, 5-10mm: 5< depth <10 mm, 10-15mm: 10< depth <15
mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of the slit.
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Fig. 7-5 Effect of hole depth on moisture content transition within 1 mm width of the hole in

water absorption process

Note: These figures show water absorption process at 0, 4, 8, and 24 hours. Symbols denote the

regions of following part; 0—5Smm: 0< depth <5 mm, 5-10mm: 5< depth <10 mm, 10—-15mm: 10<

depth <15 mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of

the hole.
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Fig. 7-6 Effect of hole depth on moisture content transition within 1 mm width of the hole in

drying process

Note: These figures show dryingprocess at 0, 4, 8, and 24 hours. Symbols denote the regions of

following part; 0—5mm: 0< depth <5 mm, 5-10mm: 5< depth <10 mm, 10—-15mm: 10< depth <15

mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of the hole.
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Fig. 7-7 Effect of hole depth on moisture content transition within 1 mm width of the hole in

drying process (at 2™ time test)

Note: These figures show dryingprocess at 0, 4, 8, and 24 hours. Symbols denote the regions of
following part; 0—5mm: 0< depth <5 mm, 5-10mm: 5< depth <10 mm, 10—-15mm: 10< depth <15

mm, 15-20mm: 15< depth <20 mm, respectively. All regions are within 1 mm width of the hole.
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Fig. 7-8 Characteristics of ambient air along the slit or hole in specimens
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Table 7-1 Application of these results to durable design of wood decks
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R X 10mm & 20 mm T\
ER O Y Z: e A%

R TR IR EEE I L
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R Y o N Wt b
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7.4 Feo

BSETOENET L, B 6 ETOFINETAZEL T, REBEHEOFROEVLIEE
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BEEDZZEPHOL» LR o7, & 60, ZHHORZ 3 KMEGE 7 VICE T 2 KFENLE

DKGIEFER I E A vy P Ty FEREHFICE T AN LOREER £ &0/,
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KICHEZ 2EBELRZHALIPICL, Yy FT v Fatho 323227257077y Fofit/AZk:st

CET 22 HME L, ARWIZEIC X Y BIT DR DSEL N7z,

F2ETIH, HBEBRI0ERBLZY Y 7y FOHLERRERHENOFESHEE
T, RAEZ 2ecm DEINERHFOAF, v/ 0T v FRENTCRLENIBHEAL TWIZD
XL, mAES Ilem DENICEE 7Ly F Uy FOT v FICFEIBERL AR o722

EERPAOPIC LT, COBFMA LY FNES 0EDEVIFM L L ComEKERIEICE 2
2B RE L, Uox T v ilBRic BT,

B3 Tk, 2EREE W CE T AMICEIIN L & i U 72 38R A 0 /KR AURE O NER K
I Z TR T, ZOFER, BINEZ 0~1 cm TITFEE 24 Bl Tt o E/KFKICKE 5 DIk}

. FINZEE 2 em TREINOEFREOEKFED 24 Kl d 30%LL Ricfhiz4 5 2 & %A
LT LTz,

B 4BETIE, PEREICX 2 EKENEIIBEETH L2 L. 1 em ARREDOKE 27 &K
KEML 2B ONRVE VI REEZLET 2720, X BT v b A MY —ikic X 3 IEmEE
BIKEHEF L LR AT, ZORBER, WO EKEN % 1 mm AOHPHCTT oy L,
TN D) LT KRBT 2 LI L 720 F 72, WK - BzERRERIC 351 5 il BR A~ DIk
IKEFEF IO T HIRET L, UREORERD -0 DR 2 ER L 72,

# S BT, BT 7 v oKENMED AT EKREZICOVWT X T v P A MY
— LA CEHMNICHR 72, 2 OfEHR, Wk 24 K2 31 2 BV LA b O EERRTT IRk
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