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Research group for Lumber decayed by Fomes pini : Evaluation
of the performance of Lumber decayed by Fomes pini

(Research note)

B | Fomes pini Hick - TR U AMEZERAE LGS, CORIZBENEL S
», B, T2OMERMEET-T JAS KBEETIBEREREC EZEHNE Ui,

HRMIEEL SV EHFHLEY 2R E—VAha v ), FTVIRT 72—, ZFV—-2EOHE
TS 1o

EHRIC VTR, BREMEDIRESAEELY, BREENARE (L5100, BEAMICEN
T, OAHBHECL-TEBNLEL L2, BELEENSELS 420 RETI 18 0AH KE
LT, EALYBEOS2BEETRELEbL T, £, ENEho BET I KExh o
Fomes pini iR 18 bHBRIKBOTHEEL TS ONEHh o7z, 204 EXM OHT®R X IIEH
ERRELBICRS>TET L, BRIECXISHERR S OLBEEIRINI,  FEENIIERHE
PRELBIFEIET T2, BRCIIBFEOERRSEL FERAERBT UI—F LIEVE
éi)‘#) s 1o

DEORRNS, COBRPMEERICH LTS Fomes pini iR XZRFIZE SO E VW) XKE
ORELAUCERBE ORI, LU, FIEAHICBNT Fomes pini B2 X385 0, fhoB
X BBEFLERBT A &, 15 OUVKEHEORNBINCHEE LTXAT 5 iR I Eh
TORNDT, 4% JAS {LicHic > TRZ DAL DO THEICKRHIT_ETH 3,

1. £ %2 & &

BOECH T AT EEERANM O B RBHERIIBA 47 S ABRREERF6005 £ LT
HlEIN, 20UEATR [Bhl ZVPLE3ELSKANETICRE-TE D, BAMEEERNEMIce
DTN, chick LK Tk Fomes pini &35 ILKEHEIC X 5E154 % White Specks %7213
Honeycomb (&% Cid White Pockets) LTECF, fhoWick 2E1 (Decay) SRAILCTFHML, R
¥eorhic Fomes pini i X 3BHMEESHTINDS,

RUETER IN T 2R THESERREORTMIKELE S F L OBMAIL TN EDT, 20
R Fomes pini ([ X 2BHAHORDFNG2IKOBE LERARICT 2 LIRBEICY LTHIEZL
T&lk,

ZOEHELT, @ Fomes pini AMBEHEPD QX ARCBALTLENERETETS 54, BHE,
OB TOMOTTEEET, BHESETLUTREBTEETC &2, toebcEEL:
DY BHTELI, © Fomes pini HIC K BBAMICE BRONELABENTHEY, BEOKER
ZU-PYLTWT, EALOFRICIIE SN &07 Z2HF TIN5, -

DX IEFBIE S - L EHRIE LT, RBRCEET 2ENE2ELC EERREOEHEL, ©

19854F12 A 13 B 58 AMFIF—44 Wood Utilization—44
(1) AREFIAE - RET {# %43 Forest Protection—43
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FIORTEHEICOVT, BEZENIi,
(1) Fomes pini I XD R LT3 HB5DMWATHED S
(@) At &R L7z, B OBk MO TN
@) BHHEREOR - BESHTTREL, 530RERLCES, BEORAE & b ICHREELES
BT B, F, TOLINVBETRESZVRER LALLE, AHABOBOERIIR & > 5
o
@ BREL->TEAEONNERMICHEL, SRRALLEE, ThEhOSRERSOMMED
WEMRER LU EFEEAE, ThOoDSRKSLEET 5,
(5) AHRD WA R VO PREROBARIC C DEHHZFER LZBE, T0s et v 2tk -
XEEEL D,
PIFEOHEBIROWTRETZMA FoER, JbkTELI TN B X DHIC Fomes pind [FHHEIC X 2 B
HEOBRBTELUSFHEL, SMTARCERTIE, ZALXERIINC EBHS PRS-, &8
BEHCLICZOBEERET %,

2. B 3£ M #

AW, MERBREBEWNIC Fomes pini BHMERED2 D, SREAEEEZ KOXIICHMELTE
L7,

Y B i B Hoy
R EE AR BB wE W
AT « BokiE AMFIRE « BIRHRE AR RRPYRR - o KRB AER
FERETICBY 2BEE/(L B bk POEERERE it FE e mHd R
204 ERMOHTHRE G " E =
 ¥RB A N SO 5 7 B B 'IT
AHERD 703 v DR [ P i LIRS - FIREE « Ak
BOHE, EFROHE R - HEAAE ® OERR
(BRI E )
3. # B M

ZORBRICHERALAAMRBTUICRIRBBTAFEL, HAVEEMULLBDTH 2,

a HELY < VEAH

JLEEEILREREERICEWT, Fomes pini B BA LK £V <y (Picea jezvensis) O T A%
1978 £ 12 BITiRIB LEM » etk &, REHicEMOLBIcdH - 72 Fomes pini it X > TEHLIcy
TV AREEFEL—RTOAF LI, TNEDIRDTHIRIROFE70~80cm, BEXH6mTHD, HA
Pz HERBRBICRA I,

NS DAKEVAETERERANA K OTERR 204 3 (EX 0 mm - E90 mm) K®{HL, B
FORBBIIELT, BRICED A (%), B (BFHREE/]D), C (BMNEED), D (BHEER O 4
FWICK S U,



Fomes pini JB5H QYRR (WIAERD (BB —103 —

b > LEESH

»FFEOHEME, 2707 o, 1/ v—T REEE0X30cm, EXHImDTY
vy FTCAFLLBDOTHY, oI/ V-T2 HOBMBE LTAFELLLDTH 5,

TV FTAF UL -3 #5527 7 — (Pseudotuga menziesii) & YL ARX U/ ~NLT »
(Tsuga heterophylla) (U, Hic~an y 7 LET) £1KTHY, 1979F 1 AIcEEEK, 2Bk
EHBRBICEE LI, WThDT ) v T Fomes pini DEE, ZOMOBORANRBDOGN:, Th
5D 7Y o FRKERERIE T 204 MicBM L, R Ui,

"WHRELUTAFELRZ DR RS v—2R (Picea sp.) Th o

WTNOM S, ABUAEHEDY vV ER-ORAEI LD, BRECEUT4BRICRS L, KRB
L7, (M B ®H

4. B omi5E

41 X B F &
(1) HAEBRKOFE
BHRABERITS Y, £FA77—, ~ATy 70 3HELA, BNEZEZA, B, C, DICHEL
reBEt o, TREOTHEORBRAREZAR -, RERMAICH L7tk T Shic KB oBiR IR
AULEBHEOEHRA, B, C, DEEFMLEL, K4 L7k,
TROLLEREOERE TROL D ITED:,
FRA - REIEMT Fomes pini WiT X288, EEFENTDLNBOHD,
iR B : Fomes pini B X 2PBOERERL T ASL, pocket ZIZELAZEHONITNED,
ERC : BAICE 5 pocket KM O—HCEBEETHML TS D, HIVELERERETH
HLTOEHD
SD : BISIC L B pocket 43, MOLWMCHEETHHL TS0
P EDERIC U > TERM T % Lic#% Photol IiRL7:,
REAR D THEIIRDEYD TH 5,
= v = v 20X20X20 mm
ETTFAT 7—
~ AL 8oy 7 }
AREOY  BE, BE BHE, SUEERMCEICIEERLL,
@2 f# R =
=y 1 A F I3 Z4 (Tyromyces palustris)
+ I & & 4 (Serpula lacrymans)

20X20X10 mm

51 7 5 & & (Coriolus rersicolor)
ETFRT 57—, bty d :3F VX5 845 (Tyromyces palustris) D&
@) TEFTHRER T
HAREER T 2R, BRUA, RN, SREORBAERLEN, 7T, JISZ 2119 [K#
ORI H:] ITHET T,
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BRI 88T, RBRROERRLRE, EEROE, LE, FRIELEEIE L, BHHORE
HRRREAOERRSREE, BEROSROINCE > THM LT,

12 R B ¥ R

Tablel KRT LI, T/ =Y ORBHECLOTELERA, B, CTRELALRLTE 2,
DOBIINIWEER LI, BINICL 2 8 BHGOBERROBE S5 &, BENFRALKAT, ho%
®B, CTRESOEGHBADONADOD, RERBDP T, TN, SHDOML, HRkOH
BEAVNINW B REREERDERER LI,

Table2 CX 77 AT7 7 —E~LB y 7 DEFBORBERETR Lite C T TIRSRC OERMKIZRER
LT, £73 27 r —ORBFROLERISHRA, B, DEdiELALRALTIRS 228, EBRD
BREGAICKART, SRBRREL, SPDRELALRALTH S, - TERRLERLERBLREDS
AREL, SHA, DREEAERALTH o7,

~bTy 2 OREREORERSHARKSRTERB, DEb/ISho1, LPVERCL2ERROE
BENLOFEJRTRIAREBEEL>TVWEOT, BEBROSEIERATCHENT, 0WHELL LI REBHEE
BTk,

INSOWEND, BHLESLVI ATREMEEAMEEIATAZE, =2V =Y TRELVER
WO, F75R7 5 —&~bsay 2 TRIBHHMOFBSREMICEELTE[ LB L0 S HENED S

Table 1. Fomes pini T Licz V' =Y OF5H:
Durability of Ezomatsu decayed by Fomes pini

¥ ooH|E
BHEE| % g | ke
'z E B 2
B & Grade Mean Mean :
of width | specific Weight loss
Fungi white of gravity
pocket | growth at
ring air dry
mm mg Sh % SD
A 0,7 0.33 1, 289 210, 1 47.9 2,59
A v X I 4y B 0.8 0.35 1,048 147.7 36,1 5.01
Tyromyces palustris C 1.5 0.33 1,170 84,7 42,0 3.32
D 1,1 0. 26 1,293 43, 4 60, 3 2,85
A 0.7 0, 32 660 222,2 24,9 8,53
> I £ 4 & B 0.8 0.35 608 195.0 21,9 6.63
Serpula lacrymans C 1.4 0.35 660 264.9 23.9 9.22
D 1.2 Q.25 546 69.6 26,5 2.93
A 0.8 0.33 381 161.0 13.4 5.09
Ao 7 2 7 B 0.8 0.35 304 62,2 10.5 2,21
Coriolus versicolor C 1.4 0.34 541 111, 1 19.8 3.77
D 1.1 0,27 387 131.0 17,6 5.83
) SD: fEdEx
Note : Standard deviation
HRBEROKE X 2020 %20 mm
Size of wood specimen 20X 20x20 mm
ErE 8 B M

Period of fungal attack 8 weeks
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Table 2. Fomes pini THEGLIE 75 R 7 7y —&~buy 2 OWFTHE
Durability of Douglas-fir and Hemlock decayed by Fomes pini

v yl¥ #
B R g | S#wE e
o m Grade | Mean Mean E B R
of width specific Weight loss
Species white of gravity
pocket | growth at
ring air dry
mm mg SD % SD
P A 3.8 0. 43 547 95 © 3L 5.9
D: . 7ﬁ7 - B 2.4 0.44 659 114 36.0 7.9
uglas-ar D 2.1 0.43 552 91 30.8 5.2
A 3.9 0.39 494 103 30,2 7.8
~ &L O o ¥
B 2.0 0.36 802 71 53.2 4,5
Hemlock
D 3.8 0.31 630 134 49,7 10,2
&) SD:EmEEe

Note : Standard deviation
B 39547
Fungus Tyromyces palustris
BREOKE S 20% 20X 10 mm
Size of wood specimen 20x20x10 mm

B 8 A M

Period of fungal attack 8 weeks

hitc, KEOHED THRGHOFLEHLEN LV IBERBE LTINS,

ZOEBEL LTRBAHCEHORRI O THED), KORBENEL, ERALEBBALT, Gk
MCHATICEEL S 20T, BIEEENELL2DTHBLEIONG,

B OARMEERSOWMFTESBEMLVETLTH ARG, b-tR-xDEEBOEIAEL
R5bDEELLNG,

BEDZ LT LDTHBLE, BIMOREROMITHIIEBLH EIZEALEZRTNS, BHRLENS
MEE LTHRLTANE, BkLBWC L e, BORADBASR T &0 0, BHHIEAHCH~TE
HLEBWEEZ OGN B, G2 F AR

5. B¥9H Ok

51 & B F &%

(1) HERIROMER

MEE L THEBRIRAEDORZINE I 527 7 — L BABEDONI AL » J2AD, BREMIEA
ERATERA, THRGORBOFEE, BRLENEORENERDO IEROSDERAL,
REBAORIIAHEHE, REFREECEIC2EE L, THERIES 4cm, i 9cm, EX50cm & L,
9cm BOEMKE LSS & S IKKR - 72,

@) WARRRH

Fomes pini WIC X Z2BHM ORAKEEZERAHEEECTM 2 1oHic, THER 24 MOEERN, B
B X - THMIKIBIR S W 3 KOBEME LI,
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O BREFH
AFVVARDSy MEkEAN, BBRAORBEMETHICES K38, KRBEOM I EREA
h, BRABESEETI0E2 3G TREET -1 TOLEDOKRIZICTH -7,
O BKREDAIE
BETANORBAEREZAE L, RBREEKCBRE LR, SBEBECL CARAEREL, £
NOZIATHIF B EICE > TREIAE Lcki§EN -2, 0.18 BRORMZANT, EEEZAE
Lize

WICKICBET AHORBEOER L FBROEREOEERYD, RRAKDOLFEER (m?) TR UKE
Z BT LD OB KE (g/m?) & Ui,

52 % B ¥ R

Wk EEFEENEOMBEERRT 34, Fig. 1 0&BDTH S,

Wk & REEEZ & SICIRBRTRRT 2 EHEOBERIIZZERTRIN, WE > OEBERY
LR ITRERE A, BUKE & RIEEE & OBICIRIRD & S EERANL bt

logYV=alog X+loghb

Y

a

b

: BN 0 OBk E (g/m®), X : RERH (hr.)
P SEERIC K - TR SR
: BAIO 1 B OBEAERES 7 » OBkE (g/m?-hr)

AERERN G a, b DEERSD, Table 3 IRz,
PIFOEENRD, ~L0y 2 3F TR r—ZDBKLPT, BKEESRENC EBPHLHITKE
ot T, MREE AEHESASVLOERY, RKEES, BKBORELBZZENHLIICE S

5,000
A
./'/
~~ /././
& . e .~
E 2,000} o o
0o
R
§ 1.000f
=
a
S
3 soOf
Q
]
o
g
® 200}
=
W 100
x 50
B
201
I 1 1 1 1 1 1
0.05 0.1 0.3 1 3 24 168

BH &R Dipping time (hrs)
Fig. . @ ¢ sl & KRAKEEDOBRF

Relationship between dipping time and water absorption
(RBafkD A XX Size of specimen : 40 X 90x500 mm)
BE  Species:--oree 245 27 » — Douglas-fir, — e+ —« A4y s Hemlock
BB  Grade of white pocket: O : A, @: B, A:D
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Table 3. W/KRHABRICE T 2 PKE & RN - OBFRERTHEBRRY
DEHKa L bDHE

Value of the constant @ and b caluculated by the experimental
formula® in test of water absorption

# @ T . s
Species Grade of white pocket
275 2 A 0.29 121
7AT T B 0.30 206
Douglas-fir
D 0.28 286
0. 30 236
N E oy T g 0.36 360
Hemlock :
D 0.35 744

1) :log Y=alog X+log b

X: @EemE  (br)
Dipping time

Y HEES ) oRKE (g/mD)
Water absorption by m?

a: ERicE > TH SR FE
Coefficient obtained in test

b B0 1 KAOBNEREY 2D ORKE (g/m?ehr)
Water absorption in 1 hr,
too EX KHIHIRERE (5) OERMBSLTHOBEITHAT 2~ 3EICGELTHT, B LicHiarsm
CBBICKBFNRBT L EERLTIN S, & K ‘X

6. HERET BT 2@ OMBEMREORREL

6.1 % B F &
1) RBHEE
RO 2 BEDHMERARE T - 7o
« BB EER
- TR ERER
BERBLIT - LERBRICOVT, hELBBREOSKELHE L,
2 BBREORERG
B BESHNER 2 TEO 4 20OBE T IO RS Ui,
BEE 20°C HXHBE 75%
HEE 20°C MESRE 90%
HEE 27°C B E 80%
BE 4°C EdBEsEmes
(3) FHEREHMRRIA
IR L EBHETO b L ICEE LARBEE, RO4DOBHIcE D L THRERBREZT /2,
o ¥R (IREBRIANE)
o REMEML 6 »ARKER
° [ 12 FRa%k

® @ 0 6
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o M 18 ip A 4%
{4) HRERROEH
O HHEE
wRD 3 Hik A BRI Lo
L2, BT IFATy—, ATy J
O BiE
RBROBENELRDLISERA~DDI B, CCTR, ERAEBLE—DD/ V-7 L, ERC,
FRDEZTN—TRBITEZBC L E L,
INRBIRICAR 27205, BRICKDMEBEHLADERZEORSELZHEL, RBRETXS L, &5
FEOERBAOTUSHBRTRIEVEA S -7,
O #HBtho¥E <k
WHE, BHE, ABREE, RBUNEC L, SREETNENS AT ORRTACLEERE LI, &
L, ¥4 FevF Y/ TiCX O EA—BALEE, SR LI, BSESR—X4 L7 2 HRED 5 FHE
OEKEBONT, 1HESRICHLBWES LS 5,
HRBAOTHRERBREE L ITROBY TH 5,
o BT BB+ +--25X 25X 400 mm
o EFRE i) 5B+ +--20X 20X 300 mm
5) BERBTH®
o BT BB JISZ 2113 e &k D, R ELTR CERET » 7o RBREBRA Y2 e V8
HHSREE, hAHORBICIIBEL mm DF TR EAL s — V%
Wi, A2¢VE 350 mm, EEHER 3 mm/min & U7z,
o BRI RER - JISZ 2116 IC LV EEH 10kg m D ¥ » v E—FDRERBA RV,
6.2 X B & R
(1) T RB
BERETRE ULEBRE IS0, REWEN (REFHO) SXURENKE»S6, 12, 180AH
KEBTRRET » 70, ENTHOREPHC LORRKEKE (MC), RELE (r.), HITBER
¥ (ow), #UY I HE (E) % Tabled iRl
FEEREICEH T 3FEKRIE, OO 20°C, 75%RHTIE 15~16%, @0 20°C, 90%R HTid 20~
26%, @O 27°C, 80RH Tit 14~16%, @ D 4°C, #FBEL D W & Tid 30~40% ORIICA®H LT
7o
SEHER, BAESAKEVEENEIRZEEZ NN, FRERLTLS, T0LIIKE-TR
WIS 5T,
Table4 DEREHLICLT, FREI LI, REPEICK » TREMEMS SO L S IKE(L LI»%Fig.
2~Fig. 7 IR L7z,
xv'=vi3 Fig. 2, Fig. 5 Rl XD iC, 2REHMICH T, ThIZERSBEHES SN
Btz FLIRT r—b~stoy i3, £0E0 Fig. 3, Fig. 6, Fig. 4, Fig. 7 KRLE XD,
PRIC & » THEBEIR KRS BENNBS b, COEBIRKHORBICONT, Fomes pini HTEH L,
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800 800
©20°C - 75%RH @20°C - 90%RH

600 0/“/1\9 600 -

400} \_4\ 400} ::m,

200 AT 200 et

o (kgf/cm?)

1 1 1 1 L 1 -l 1
i %o 6 iz s 0% 1z 18
800 800
3527°C - 80%RH D4°C - RH not controlled
o L g0 |
[ 600 8600
o
=
D 00r e 400 - }j
E ‘_”“/
© 200F 200 . A
L . : . L .
o 0] 6 12 18 0 ] 6 12 18
M (month) M (month)

Fig. 2. REREN T BIEHRE (on) OEBE/L
Change of modulus of rupture in static bending (o) with
lapse of time in four temperature and humidity conditions

—x/'<= Ezomatsu— (M : {£&Hf Duration of stock.
BHE  Grade of white pocket: J: A*B, A:C, A: D)

800 800
2:20°C + 90%RH
£ 600 600
o
=
% 400 400
£
© 200 200}
I
°Y% % 1z 18
800 800
d
€ 600 600
3]
=
B 4a00p 400
13
s 200} 200}
327°C - 80%RH
O L F— L il O 1 I 1 1
0 6 12 18 0 6 12 18
M (month) M (month)

Fig. 3. RERE M BBERN (on) DOERZEL
Change of modulus of rupture in static bending (s,) with
lapse of time in four temperature and humidity conditions

—#5" 5 27 y— Douglas-fir— (M : (#&HK Duration of stock.
S8 Grade of white pocket: ®: A*B, A:C, A:D)
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800 800
(D20°C » 75%RH 2.20°C - 90%RH
o P .
T 600+ P 600 -
S Oy o )
% 400 Ao
o AP 400+
< N
E
© 200} 200}
. . . . . . .
O 7z 18 0% 12 s
800 800
O @4°C « RH not controlled
o~ 7 \,\’
£ 600F o 800 |
o I N
= Anrim “
W 400F S 400k o
= e A —ee A =TT T 2‘ -
& R 4
© 200} 2000 & 7
327°C - 80%RH “ '\.\_,-’
O~ 1z e % 7z s
M (month) M (month)

Fig. 4. REREMNEMTYEERE (on) OREEE/L
Change of modulus of rupture in static bending (on) with
lapse of time in four temperature and humidity conditions

—~iHvw s Hemlock— (M : E%HAY Duration of stock.
5B Grade of white pocket: Q: A*B, A:, A: D)

120 120

~ {D20°C - 75%RH 220°C - 90%RH

E 100+ 100

2 \/

[

g sol “\A/\ 80 - m\"a
-

X

- B60F ———— . 60|

W

. . . . n ; . .
40 o} 6 12 18 40 8] 6 12 18

" 120 120

.:g ®27°C - 80%RH @4°C » RH not controlled
S 100} "¢ 100

=

]

X O\u\o——a
5 80 /\_A 8ot

— _ﬁ/é__f—A
X

< 60} //\ 60

'-l.l ‘\‘/‘———‘

4 N . ‘ . L . . .
0 0 6 12 18 40 0] 6 12 18
M (month) M (month)

Fig. 5. REBRERIHT v v 7 FH(E) ORRBEAL
Change of Youwne’s modulus in static bending (E) with
lapse of time in four temperature and humidity conditions

—--x/<2 Ezomatsu— (M : {F&H Duration of stock.
JEASEF  Grade of white pocket : (3 : A*B, A:C, A:D)
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120 120

~ AL @20°C - 90%RH

£ o0t ' . 100}

2 A

~ .

X gof sot

~— n

2 6ot 60

W D20°C + 75%RH

20 L= . N . 40 . . ‘
\ 0 6 12 18 o 6 12 18
120 120

En @4°C + RH not controlled
E 100k 100

~

B

> 80 80

=2

X

< e0f 60}

“" 327°C - 80%RH

. . ‘ .
40 W%z s

0 & 72z 18
M (month)

M (month)

Fig. 6. RERENEMT ¥~ 7 HE(E) DFERELL

Change of Younc’s modulus in static bending (E) with lapse

of time in four tempetature and humidity conditions

—X 752

£ 100
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~
=
% 80
=
—i
X 60
z
w
40
20
E 100
=
=
¥ a0
<}
=
3_(, 60
w
40
20

7 7 — Douglas-fir— (M : {#&E#R Duration of stock.
EFBE  Grade of white pocket : @ : A*B, A:C, A: D)

| o e
PR ?
- La—.
>N 4
~, A
e

@20°C - 75%RH

100

80

60

40

i
b s
AN
'

220°C - 90%RH

0] 6 12 18

20

0 6 12 18

—0
_A’;/Q\'\_

44°C - RH not controlled

F 100}
Qs > LA
L A\.\'A 80} . ‘0
7 ~a
/ A
F 60 A " /A"
< ;
3 401 \ /
s Ao N/
327°C « 80%RH N/
s 1 w3 20 I A L L
0 6 12 18 o 6 12 18
M (month) M (month)

Fig. 7. REBRRHEHT ¥ > 7 EH(E) DREISEL

Change of Youne’s modulus in static bending (E) with
lapse of time in four temerature and humidity conditions

—~Ast w7 Hemlock— (M : {#&#H Duration of stock.

58 Grade of white pocket: O : A+*B, @:C, A:D)

—111—
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Table 4. /N & B & O
Results of static bendig

FERE i) i BHE FREFMEEGKER - WE - BEHE
Grade of 0 month
Stock Species white
condition pocket MC 7y T Op E
. A-B 16.5 0.39 500 291 79.2
C 16,0 0.42 450 273 68.3
Ezomatsu D 16.5 0.32 209 138 39.7
@
20°C sy -—| AB 14.5 0.41 505 343 72.6
75% RH ﬂ771 7; C 16.0 0.47 393 250 86.5
CEMG 1% Douglas-fir D 16,0 | 0.51 594 427 93,4
EMC =15
LTy Y A-B 17.0 0. 46 515 329 80,7
C 16.0 0,40 359 236 67.0
Hemlock D 17.5 0. 45 349 257 62,4
ey A-B 23.0 0. 40 388 190 63.6
I 23.0 0,44 466 233 86.5
Ezomatsu D 22,5 0.31 185 109 32.8
@
20°C ysxgs—| A'B 23.0 0.46 479 270 77.6
0% RH 51)7 71 f" c 24,0 0.52 488 305 88.0
(EMO=21%) ouglas—ir D 23,5 0.51 411 238 82.4
E =21
ATy A-B 24,0 0.48 473 250 74,3
Hemlock c 24,0 0.43 424 263 81,1
emloc D 25,5 0.49 455 260 74.8
Ty A-B 15.5 0.43 590 326 77,2
c 15.5 0. 40 343 231 53,9
Ezomatsu D 15.0 0.35 206 150 36.5
®
27C y52g.— | A'B 15.0 0,47 638 423 89,0
80% RH 51)7 ’ 1 fT C 15.5 0.51 528 375 87.7
(EMO = 159) ouglas-iir D 15.5 0.55 706 520 108.9
~NLT Y A-B 16.0 0. 44 589 367 67.7
Homl c 15.5 0.43 450 323 71,7
emlock D 18.0 0,46 487 300 67.7
. A'B 32,0 0. 44 389 178 75.1
B C 34,0 0.45 286 142 48.0
o zomatsu D 33.5 0.38 167 76 38,7
£C yszg.— | A'B 310 0.53 461 265 67.4
RH not 5D7 71 fT C 30.0 0.52 378 201 80.7
trollod ouglas—iir D 30,0 0. 49 317 163 65.7
controlle
ATy 2 A'B 34,0 0. 46 327 184 71,6
1 c 43.0 0.47 124 65 33,3
Hemlock D 38.0 0. 48 178 83 38,2
H MC:AakE (%)
Note : Moisture content (#)
ru: RERE

Specific gravity at air dry condition

om ¢ I BERGRE (kgf/cm?)
Modulus of rupture in static bending (kgf/cm?)

ap  HhiF AIPREE (kgf/cm?)



Fomes pini ¥ OURESEE (FHEEED (EAHETI) — 13—
Bomoh R BRE R
test (small specimen)
Duration of stock in month and moisture content, specific gravity, strength
6 month 12 month 18 month
MC ru Cm E Tu [ E MC 7y T E
16,0 0. 40 538 70.4 0. 41 588 75,2 15,0 0. 39 537 78.8
16,0 0. 41 384 63, 4 0, 41 389 67.6 14,5 0.41 338 57,2
16.0 0, 32 226 39,2 0, 34 218 40. 3 15.0 0. 34 207 36.2
16.0 0. 44 604 75,8 0, 42 600 79.4 15,0 0. 41 532 69,5
16.0 0. 46 457 90. 3 0, 47 464 85,6 15,0 0. 47 407 90.1
16,0 0. 51 607 92,5 0.53 659 110.0 14,5 0.53 583 102. 4
16.5 0. 44 486 73.1 0, 44 500 80,5 15,0 0, 44 634 77,1
16. 5 0. 42 358 60. 8 0, 41 433 67.9 150 0. 40 440 66, 1
16,5 0. 43 469 70,2 0,42 294 50.5 16,0 0.42 290 54,7
20.5 0. 39 413 58, 4 0. 39 333 49,0 21,5 0.37 310 51.2
20.0 0. 40 437 78,4 0, 44 403 72,2 21.5 0.38 302 56,9
20.0 0,32 221 41.0 Q.34 178 32.8 21,0 0.31 159 28.9
19.5 0. 45 576 80.9 0. 49 533 85,1 21,0 0. 44 465 70.4
20.0 0,51 541 96.3 0.53 306 68.6 21,5 0.51 401 85,1
20.0 0.52 529 87.9 0. 54 461 86.9 21.5 0,51 425 80, 2
21,0 0. 45 513 74,9 0,47 435 66.3 23.0 0. 45 417 68,1
20,5 0. 41 436 — 0.42 375 69.3 22,0 0.42 399 77,0
20.5 0. 46 493 75,7 0. 48 437 71.3 26.0 0. 47 297 61,2
15,0 0. 43 618 84,5 0,43 . 631 83, 4 13.5 0, 44 609 85,8
15.0 0. 40 380 65,8 0. 40 342 57.2 13.5 0.38 375 55,8
11.0 0. 34 226 40,5 0.34 220 51.0 13.5 0.37 290 46, 4
15,0 0, 45 644 95,8 0. 46 716 92,7 13.5 0. 49 723 102, 4
15,0 0. 50 562 98, 2 0.51 647 109, 8 13.5 0. 49 571 99,9
15.0 0. 54 704 110,7 0,53 745 103. 4 13.5 0.53 635 112,7
15.5 0. 45 499 57.7 0. 45 713 86.3 14,0 0. 43 595 88,2
15,0 0. 41 485 78,7 0. 42 558 85.3 14,0 0. 40 438 73.8
17.0 0. 44 378 69.1 0, 46 339 61,8 14,0 0. 41 331 55,9
31.0 0,42 381 67,8 0. 43 322 63.1 31.5 0. 43 313 62,9
30.5 0.43 265 47.1 0. 46 272 50.1 30.5 0. 47 281 51,5
3.0 0. 36 166 32.4 0. 38 173 36, 6 31.0 0. 37 156 34.8
30.5 Q.51 460 79,7 0,51 478 79.6 30.5 0. 54 475 83,3
31.0 0.52 306 71,7 0,52 241 63.4 31,0 0.54 340 72,4
29.5 0.52 389 73.3 0.55 418 75.8 29.5 0.55 403 76,2
31,0 0, 45 375 73,7 0, 44 341 68.7 31.0 0. 43 290 60, 6
31.5 0. 47 155 35.1 0.48 311 55, 8 31,0 0. 57 282 49,5
30,5 0. 43 46 2,0 0. 45 221 38.3 31.0 0. 50 255 44, 4

Proportional limit in static bending (kgf/cm?)
E: difv v 758 (10° kgf/cm?)
Younc’s modulus in static bending (10° kgf/cm?)
EMC : F#aKE (%)
Equilibrium moisture content (%)
I RBROTHE  25X25X400 mm

Size of specimen for static bending 25x25x00 mm



Table 5.

7N

HOB Kk o g d

Results of impact bending test (small specimen)

OB MR

REPH LR » BE - R BN 3 v+ —

RERN tof & B ¥ B Duration of stock in month and moisture content,
Grade specific gravity, absorbed energy in impact bending
Stock Species onlifte 0 month 0 month 12 month 18 month
condition pocket MC ru a MC 7a a o a MC Tu a
o=y A-B 16.1 | 0.38 | 0.21 15,8 | 0.37 | 0.24 | 0.38 | 0,24 | 14.5 | 0.39 | 0.27
c 16.8 | 0,40 | 0,22 | 16.0 | 0.40 | 0.31 | 0.37 | 0.21 | 145 | 0.37 | 0.1
® Ezomatsu D 16.3 | 0.32 | 0.10 | 157 | 030 | 0.13 | 0.29 | 0.08 | 14.5 | 0.28 | 0.08
20°C FTFRT p— AB 17.0 | 0.42 | 0,23 | 15.5 | 0.43 | 0.13 | 0,42 | 0.24 | 14.5 | 0.43 | 0.25
75% RH Douglas-fir C-D 17.0 0.50 0.31 15,5 0. 50 0,29 0. 50 0.38 14,5 0.51 0.34
=159
(EMC=15%) ~NAT oy A-B 17.5 | 0.48 | 0,32 | 16.0 | 0.46 | 0.28 | 0.45 | 0.25 | 15.0 | 0.47 | 0.32
C 17,5 | 0.41 | 0.21 | 16,0 | 0.39 | 0.19 | 0.40 | 0.20 | 15.0 | 0.39 | 0.20
Hemlock D 18.0 | 0.43 | 0.21 | 16.0 | 0.44 | 0.17 | 0.41 | 0.14 | 16,5 | 0.40 | 0.08
U A-B 244 | 041 | 0.35 | 19.8 | 0.43 | 0.31 | 0.45 | 0.35 | 20.5 | 0.45 | 0,35
c 23.8 | 0.35 | 0,07 | 19.5 | 0.35 | 0.10 | 0.34 | 0,12 | 20.5 | 0.35 | 0,08
® Ezomatsu D 23.7 | 0.34 | on 19.5 | 0.37 | 0.12 | 0.35 | 0.10 | 20.5 | 0.40 | 0.11
20°C LT 5AT 35— A'B 245 | 0,48 | 0.24 | 19.5 | 0.48 | 0.19 | 0.48 | 0.27 | 20.0 | 0.46 | 0,31
90% RH Douglas—fir C-D 25.0 | 051 | 0,18 | 20.0 | 0.50 | 0.24 | 0,53 | 0.23 | 20.5 | 0.52 | 0.23
MC =21
(EMC =21%) ~NbE oy A+B 25,5 | 0.45 | 0.32 | 20,0 | 0.46 | 0.29 | 0.49 | 0.33 | 23.0 | 0.45 | 0,22
C 25.0 | 0.41 | 0,21 | 200 | 0.40 | 0.18 | 0.40 | 0.15 | 20.5 | 0.40 | 0.16
Hemlock D 240 | 0.45 | 0.09 | 200 | 0.45 | 0.16 | 0.41 | 0,10 | 21.0 | 0.41 | o.15

— VIl —

FHEHRGEEEW

& 8EE %



T oy A-B 15.3 | 0.41 | 0.26 | 15.1 | 0.42 .28 | 0.40 | 0.30 | 13.5 .41 | 0,29

c 15.0 | 0,40 | 0.15 | 15.5 | o0.37 16 | 0,37 | 015 | 140 | 0.35 | 0.12

® Ezomatsu D 15.2 | 0.32 | 0.1 | 15.7 | 0.32 .13 | 0.32 | 0.10 | 135 .34 | 0.10

27°C T FAT 7— A-B 15.5 | 0.48 | 0.28 | 15.5 | 0.48 .31 | 0,48 | 0.32 | 13.5 | 0.47 | 0.27

80% RH Douglas—fir C-D 15.5 | 0.50 | 0.26 | 15.0 | 0.51 30 | o.52 | 0.3 | 13.5 | o.51 | 0.33
(EMC =15%)

~NnT oy s AB 155 | 0,47 | 0.35 | 15.5 | 0,47 | 0,32 | 0.47 33 | 14.0 .46 | 0.30

c 16,0 | 0.45 | 0.16 | 155 | 0.48 | 0.24 | 0.44 | 0.17 | 135 | 0.42 | 0.21

Hemlock D 170 | 0.45 | 0.28 | 18.5 | 0.45 08 | 0.39 | 0.07 | 16.0 .41 | 0.08

oy A-B 39.6 | 0.44 | 0.24 | 31.4 | 0.42 .31 | 0.4z | 0.25 | 29.5 a1 | o021

c 35.0 | 0.36 | 0.09 | 32.5 | 0,40 .11 | 0.37 | 0.10 | 32,0 | 0,40 | o0.08

® Ezomatsu D 33.3 | 0.39 | 0.10 | 31.7 | 0.38 09 | 0.38 | 013 | 320 .37 | 0.13

4°C ETFRT ¢ — A-B 3.5 | 0.5¢ | 0.26 | 32.0 | 0.55 .20 | 0.5¢ | 0.33 | 3o0.5 .55 | 0.37

RH not Douglas-fir C:D 32.0 0.54 0.18 29.5 0.55 .21 0.53 0.20 29.5 .53 0.21
controlled

~AD S . 37.5 | 0.48 | 0.27 | 3.5 | 0.46 .21 | 0.45 | o.19 | 305 .45 | 0.22

C 33.0 | 0.49 | 016 | 320 | 0.47 | 0.17 | o051 | 0.13 | 310 .41 | 0.20

Hemlock D 124.0 | o081 | 0.21 | 340 | 0.48 .19 | o.54 | 0,20 | ar.s .50 | 0.16

E MG :gkE (%)

Note :

Moisture content (%)

ry: REHE
Specific gravity at air dry condition

a: FHEHPRR T 2 vF—~ (kgem/cm?)
Absorbed energy in impact bending (kgem/cm?)

EMC:

FHEKR (%)

Equilibrium moisture content (%)

RS ABRADTHE 20X20X320 mm

Size of specimen for impact bending 20 x 20 X 320 mm

(FEXMALHED) (BB WHEMR oMLY rd somoq

— &Il —
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MEREGEEZ L EZAELD, HEORBANORIES TENESNRES BB LD EEL
b3,

%i, BREOKSEBEHREOBRIEOVTHLE, =Y/ = YIBWTIE, Fig. 2, Fig.5KRT X
SICHHTEANZONEDEY, BIENRERBICLEN-T, REESMETLTED, BRICELBEE
FEOHESEINCTONI I EERLTNS, LBLES IR T r—&nsny 2084, Fig. 3,
Fig. 4, Fig. 6, Fig. 7 IORT LI, LT USBAHELBEEINBLTHEY, Chid, F77R
T r—y ATy 7 ORBRAEABSDD i), BeORREHOEH ML BN TN EERD
nNaCEDEd, MFRBREDRERHEFRTIT s 7c/cw, Fomes pini BIC X 2 EABREHICE S
LTWieEEicid, €OMBOREBEIN D LEEBELLNG,

@) B R

FRETICHRELRREICOVT, —EREAMCESICRELT, BRBIRBRET - 2. SREY
M EoakE (MC), [ELE (rw), HRHFERT 3 vE— (a) %2 Tableb iT/RL7,

ZOREBEE LI LT, FEEK, REPRICE - THRMTBR T AvF— (a) BEDXIK
(kL% Fig. 8~Fig. 10 TR Uiz,

T =vid, Fig. 8 WRTLDIC, EORETISOTHeDHEIZIBLAMEB LA EE(ET, £/,
HEIRE > TR LEBHEORNE ¢ OXRPZZHIB LTV, 477277 — & ~bay i3,
Fig. 9, Fig. 10 icRT X2k, REPHARET 2 e DEBR Y/ <V ItHBELTREOY, BHED
KhE aDFRNERBEBLRFIELTNE XD TH o7, a DEMEMIICK - TEH LRE, #Hih
HRBROEA LA, WOFEHICL2E0I LD, ABREBOERICIZ2bDEEL OGNS,

HE i R L OHRMTEROBRP S, ARRCEY 2RERBO LI N HLHEOENRETTH
i, 18 ARBHRTS, Fomes pini HICLZHFETRELBNEEZL OGNS, $/, Fomes pini

0.4 0.4

{20°C - 75%RH v_o
E 0.3+ 0.3}
2 é : ™ :<:
20°C « 90%RH
E 0.2f 0‘2‘® %
[
=
w 0.1 /\_‘ 0.1 7%
- . \
0 0 6 1218 0 0 6 1218
0.4 0.4
327°C » 80%RH 24°C + RH not controlled

a (kgf-m/cm?)
jo] o
¢ o
(]

0.2
01 ¥~ T T ——— 01’?—<7Q
0% 17 s 0% iz 18
M (month) M (month)

Fig. 8, (RERBANERMF TN T 3 V£ —(a) DFRZEL
Change of absorbed energy in impact bending (@) with
lapse of time in four temperature and humidity conditions

—xv'%Y Ezomatsu— (M : {0 Duration of stock.

G458 Grade of white pocket: P: A*B, A:C, A: D)



Fomes pini G OUASHE (FTRERD (BHBIE

N
ES

.Au
~—~ R g .
NE 0.3 A, <
Q
~ | - gee-- -
'Y o
E o2l -
)
%) S
x F
o O.1F
T20°C + 75%RH
ol . : .
0 6 12 18
0.4
R
o~ . Trea
T 03[ G ®TTN
{ " i
-E 0.2
-
)
=
s O.1F
@27°C - 80%RH
ol— . . .
0 6 12 18
M (month)

0.4
0.3f .o
o
& A
0.2F "o
0.1

2:20°C - 90%RH

O i 1
o 6 12 18
0.4
..
o
0.3 g
[
0.2f .8 e
0.1F

@4°C + RH not controlled

[ L . .

0 6 12 18
M-(month)

Fig. 9. REREEFRIT TN 2 r¥—(a)DRIEEL
Change of absorbed energy in impact bending (¢) with
lapse of time in four temperature and humidity conditions

—FSFGRT r—

Douglas-fir— (M : £ #5f] Duration of stock.

JE#5EE  Grade of white pocket : P : A*B, A:C+D)

0.2

a (kgf-m/cm?)

0.1

T20°C « 75%RH
o,

Nd

0.4

0.3

0.2

a (kgf-m/cm?)

0.1

L ~o .
Sr~o”
o \“\.A_..—uA—-—-A
‘\'\4\
. ~.
~
0 6 1218
°®27'C « 80%RH
\'\-a—ﬁ—‘o\.\
l- o
A
| \'y'/A\\ /.A
N o
L .\-
| PRV
¢] 6 12 18
M (month)

0.4

@20°C - 90%RH
°

0.3F P~ N

\
N
0.2f *~o. °
an
AT~
0.1 A/'/ ~
O 1 (] 1 1
0 6 12 18
0.4
@4°C » RH not controlied
0.3}
o
~.
0.2} &<y~ 2
A A AN
\'A/
0.1}
O 1 1 L

M (month)

Fig. 10. AEBRENERET BRI x ¥ —(a) ORERE/L
Change of absorbed energy in impact bending (a) with
lapse of time in four temperature and humidity conditions

—~ 48y 7 Hemlock— (M: £ Duration of stock.

458 Grade of white pocket: O: A+*B, @:C, A: D)
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BICX BRGSO MIREBIC L » TR, BRIZK 2BHEORFEMEMMREE DML T LTHLL
FERVBELNLOESND -, (Hop@g®R-h i 2

7. EEBETKIMAKESMPOREOESR

7.1 B B F &k

BAMthick g 5 Fomes pini QEROHER D ERRTHERL X > T -

(1) {EEEERIE

KD 2TEBO,

a 0.5% #v=vEinfBHEERERE

b Sppm -~/ I — i BHEEREER

@ 4 ¥ %

B ERL KEFER, 2018, FLibobhiEE, 5 —BEXXBET 5, COHTXD
BELL=AAT, 3~5mmOMF%E EREHoRREMNEREC, Theh 2 RTH>58EET 5,
B EHERHE

MRHEEBINAHRE X Fomes pini OBRTH % 25°C OFRBICANT, HORBRELZHET
%o

@) HZIEDOHE

HFROHER, FEHICHREZERL TR S 10 BRI, THOICE 1 AOBEET, BHRORBTOH
BriRT 5, BRERHER 2P ARITT S,

EHREFEL TV LT 2881k, BEESOREL, RELLEASERESEE FIIKAL, 2
PRBICEZAESBAERICX > TEBbN LI IKE 5,

(5) # =H #
ABDOREBESENCRELLRRBRET, BERBMKT LM D—3% AT Fomes pini O3 8%
ﬁ’)ﬁ:o

72 R B K R

FREAC, RESHTLTROBLT, BERBREZT -5 L 0RBEEHRA Liccd, REBERLE
HMTEICRE TS, TROLLERLTEHUCRBREAZHE LTIV, 2000, HEHBEOOL xic
BHRDETERE L7201, 6LARICREAORBENERIN -y —20b -7,

EEORBIZONTAMMO Fomes pini EHEFE LT3 HEPOMRESR S 12D IEE—H%EBO
BRETH 70k, FEOENITRERRET -HEBMICES T IELE 20, BOAEET L E
KH-7DT, BHOEREBEORBER->XVEILCERTENL T,

RERDKERE Table6 ITRLc, CORRICLZEEHOEHEIH-TH, BRULOHLLEMTATH
rdDbhHofc, E{A~NLB Y JIEEN, TOMIBEBUDIEBEZTHT, RIZFHAZLDLHY,
BHAKICOEETNZEVI D LB B,

DEOBRPLEZ DL, 180 AOBMRBETIE, HEZTEREDSKRIERINTHTS, Mk
OEMT RCHET 5 & RIRSTN T EMPSHhITIE 57,

BEDHIZ, Table? TV =V 54578 Lz Fomes pini DIEEOIERIES, EREEE FOE



Fomes pini JEFH O TRERD (FFHITZRID

Table 6. [EFkrhick i3 Fomes pini BHOEGER

Existence of Fomes pini in white pocket lumber

—119—

B H E :
BoE RS i i Grade of Percentage of existence number
: . white
Envilonment Species pocket 0 6 month 18 month
e A-B 12, 37.5 25,0
c 80. 40,0 50.0
Ezomatsu D 57, 42,9 28,6
@
20°C KS5AT 7 — AéB 138‘ 5(03' ° 28' 8
° R
75% RH Douglas-fir D 66. 66,7 50,0
(EMC=15%)
NAB w7 AéB 8 g g
Hemlock D 0 0 0
Loy A-B 0 28,6 28,5
C 0 25,0 33.3
Ezomatsu D 50 0 25.0
®
20°C ETIRT 7 — A(':B 188 58' ° 138' ’
90% RH Douglas-fir D 33. 33.3 50,0
(EMC =21%)
~Lo oy 7 AéB 8 8 8
Hemlock D 0 0 0
oy A-B 42, 0 25.0
E C 40, 0 33.3
zomatsu D 42, 25.0 28,6
®
27°C EISFART 7— A(.;B 1(5)8 8 58' ’
80% RH Douglas-fir D 25, 0 Y
(EMC =15%)
ATy A*B 66. 0 50.0
C 50, 0 25.0
Hemlock D 0 0 0
oy A-B 14, 42,9 42,9
E C 0 50,0 75.0
o zomatsu D 83, 16,7 66,7
4°C FI5RT r— AR o 0 0.0
RH : not Douglas-fir D 100 50.0 IOO.
controlled :
NL oy 7 A(.:B 58 g
Hemlock D 0' 0

R = (EERBRY2REBRE0 X100 (%)

Percentage of existence number by total nubmer (%)

EMC : £ akE (%)

Equilibrium moisture content (%)
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Table 7. KEEICEB T2 Fomes pini OEE (BEEH mm)

Growth of Fomes pini at each temperature (dia. of hyphal ring mm)

B OR A °C
e g hr.(day) 0 5 10| 15} 20| 25 | 30| 35 | 40
168 ( 7 0 0 6 7 | 12| 10 0 0
E® % ER (7
Potato 336 (14) 0 0 14 ] 18 | 22 | 19 0 0
extract 504 (21) 0 3| 15| 24 | 32| 34 | 26 0 0
agar 624 (26) 0 5 | 20 | 32 | 42 | 44 | 30 0 0
o R 168 ( 7) 0 0 8 8 | 14 | 11 0 0
Malt 336 (14) 0 0 g8 | 14 | 21 | 39 | a1 0 0
extract 504 (21) 0 4 | 14| 26 | 40 | 69 | 57 0 0
agar 624 (26) o 7 | 21} 27 | 56 | 92 | 80 0 0

FEETRT, COBIESCTHTIICEIHEL, 25ChRERIMNEL, B CLULTRIRELEILLT 5,
fo12, WETH 2 2BCTH, EEEEHST7BRITI2Zmm F/213 14 mm, 26 HHTH 44 mm F 7ot 92
mm TH -7, KL JIS OIFHARTE TV EA+ T X5 4 4 & 25°C EBEREICA 308,
7 HEOEEEXIRIN 100 mm TH 5D T, Fomes pini BB EEEENBEOCETHIT &b h
%,

Fiz, 204 0%, SAREEE 60~80°C, RgESH BRI L T AHEMMOYUBEORR Ry V-t X
»T, GkE15% ETTATHR UM EATERETOEOHORPOEOEFEZHELLECAH, A
TRERET - M OB OEBEECER L TED, ALREETOREOHORPOEREE TN, T
DT EDS, BEHEALERUTHEZLE, BERSRRET I LB o7,

Gk B %)

8. Fomes pini B A -1z 204 o BiyEE

8.1 & B F &%

1) HEEM

HREME, RERBRBETARPCEHMUBEES Y vV BIC 7Y » FhoBM LA FFEL /52
Tr—dbnbByl, AFFTEM ULV YV ART V=R LMD AT V—2 DR FHERTERARM (5
HK 2040 THB, BHEOTELES 4cm, §9cm, BE240cm TH -1,

PEICH STV S Fomes pini i & 2EFHRELZBRICKOELEL, BE - BITE/AD « BA5ED -
BHBERD ABRBIZED L, &4%DFHA « FREB - FHC - FHEDEMRUI, oK, SUBETHHALL
bDILOOTE, BEMEPSEFNENA—ICEZZ X5 2R1IMOMELD, 1 RE4EMRET, o
1 AZLRETRRICE L, 774 CEMLIb0IR2PVTHE, ERAKRSRE—LERS T, AKiC
BUIANBORATH 20T, BREBE—THZLNHITEXIT, 2K 1M UTHERTHL, 14K
Toxd & REHORBICH LT,

R LR ORBGRMERITECLIORT & Table8 p&BHTH %,

8) dhi BRIk

BB LM 20T 3 B4 A 2 S ES A TERBTERE T 72, ERALCABRBRI V2 0
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Table 8. =, 53 * b4 (204 #
Number of test pieces (2 by 4 lumber)

B ®| aﬁﬁﬁ:@ﬂ(ﬁﬁ% Grad&Jeg of W*hgite p%:ket
Species Moisture condition y
of lumbers A B C D Total
v = v A);r dry lumber S 1 10 5 e
Beomatsu %:een lumbﬂ 5 1 10 5 31
B3 AT 57— Aﬁ; drs?zlumtﬁr 0 5 10 0 15
Douglas-fir (E,‘fi' een lumef o 5 10 0 s
~NbLT oy T Afimr dr?zlumlzr 0 10 10 0 20
Hemlock étreen lumbg 0 10 10 0 20
RN — R A‘R?r dr;jﬁlumggr 0 5 0 0 5
Spruce EGEreen lumbg 0 5 0 0 5
& t* A dq;1iz Jumbar > 81 30 5 71
Total %reen lumbfrr S 81 30 5 71

VR RRET, WERLCRERL00kegf Du— Ferk, hbIBOREIIIEE 0.0l mm O
FIINEAL Y~ VRN, £FAMERIZ 210cm & Uiz, 72770, KEUHBe—4 Y —E
XEMICEET 5 BREICDVTHE, BINCLI3BER~DO BEBEH 5 LN AEROEENTH S0
T, TOEFAE ST B, & AEEL 150 m I LTRBRET -2, REBBO/ oA~y FRE
— Fid 20 mm/min & Uc, BARRHED SHMTBEERR (on) %, £2XAMERICHT 2705 BH LU
ZDfchbHEGA BN ST ¥ Vv SR (B 2HE Ui, [REHIKOVWTREEERRD:, HRERK
TH®IK, SZBRAOWRTMNIE,OEI 2~5cm ORFZED, RBRHKAKREREL:,

8.2 X B & R

WS LU Fomes pini BiC X 2 OSSR OBET O bRBRSAKE « WE - BB
BR - B0 Y VSRR TR L Table9 D LBV TH 3, BAEELE, IpusERy, thdv v 7%
#EoBEEENEN Fig. 11, Fig. 12, Fig. 13 iR L,

TNOOKRDPD, ME - FRECEOVHETHNE, BRI TG L BRELZEHOL
H, [EMEXUCEMNOMTBEREESRT ¥ v /I EBREZEBEMELTH BT RSN,

Fig. 14~16 IR L KD 1T, AERMBOEWHEANICEN T Hid v v 7/ B E i BgER e olici,
IV, FSTAT r—, ~bARy I OREMN, L, HEFRE0.6755 0.87 ORPEERL,
DROHEEARBED S,

L Eo#RDP S, BRICKZBHEOHEIC L - T, RAMOBRERELRAT S L2k SBERT
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Table 9. 24 B o FH BtV R B ¥ B
Results of static bending test (2 by 4 lumber)
B [ W o
L R = Grade of Air dry lumber Green lumber
Species e MC | 7o | om | Ez | MC | om | Ez
n 5 5 5 ) 5 5 5
A Mean 15.0 0. 43 317 80.7 46,5 247 67.5
SD 0.04 119 9.5 48 13,7
CcvV 8.4 37.7 11.8 19, 20, 3
11 11 11 11 11 11 11
B Mean 15.5 0. 41 229 70.2 70.5 181 58.7
PR S SD 0.02 | 97 18.5 49 14.8
CV 4,9 42,5 26,4 27, 25.3
Ezomatsu
10 10 10 10 10 10 10
c Mean 15,5 0,37 182 59,3 94.5 122 48, 4
SD 0.03 67 14,6 41 11,0
CV 7.0 37,0 24,6 33. 22,6
n S S 5 5 5 5 )
D Mean 15,5 0. 35 117 50, 4 41,0 109 39.7
SD 0,05 69 13.5 28 8.1
CV 13.7 58.9 26,8 25. 20,4
n 5 5 S 5 5 5 5
B Mean 15.5 0. 50 357 96. 6 30.5 272 79. 4
SD 0,02 108 19.8 55 10,0
FTIAT 7~ cv 3.6 30.1 | 20.5 20. 12.6
Douglas-fir n 10 10 10 10 10 10 10
Mean 15.5 0.52 286 96. 4 32.0 199 79.5
¢ SD 0.02 111 17.4 90 13.6
CVv 3.6 38.8 18.1 45, 17.2
n 10 10 10 10 10 10 10
B Mean 16.5 0, 46 323 84.5 41,0 228 69.6
SD 0.03 67 8.9 67 11,4
N AL d oy 7 CV 5.4 20.6 10,5 29, 16. 3
Hemlock n 10 10 10 10 10 10 10
c Mean 16.0 0. 43 267 77,0 40.5 188 63.8
SD 0, 04 83 14,1 35 14,7
CcCV 9.0 31.2 18.3 18, 23,1
n 5 5 5 5 5 5 5
AT w— R B ean 15,5 0. 47 469 95,6 86,5 231 75,0
Spruce SD 0.03 83 14,8 39 6.6
CcvV 6.5 17,7 | 15.5 16. 8.8
. MC: &k#E (B
Note : Moisture content (%)
7y TEHE
Specific gravity at air dry condition
om ¢ BTREEGRY (kgf/cm?)
Modulus of rupture in static bending (kgf/cm?)
Er : g v v 7R (10° kgf/cm?)
Youne's modulus in static bending (10% kgf/cm?)
n : RERAR
Number of specimens
Mean : JH5E
Arithmetic mean value
SD : BiefEz
Standard deviation
CV : EE{fsK

Coefficient of variation

v BB O~ 40 %90 x 2400 mm

Size of specimen for static bending

40X 90 X 2400 mm
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HTH B, BELCL->TROTLLOEESHD, tid ¥ v 75k

BORENT 2 ¢ LTk > TR HERF 2 HESR BER Ais'ad'jz'_‘ﬂ*ge'

BEMENC &, BT, Fomes pini X0 k5 L1z AM OB 05 o

&, BEECIABNERRIBVLETH I EBMRLLTED I &

iz, = \'\A
oI, LR (TAHVABRE 2F5) KBG BT+ A ¥ Y3 o4l

v v— DMk BABRERD Kb s30T L@ RER

MOZRE Fomes pini BiC X 2FHOREL OBERE, KEaH - B

EMDLEBKICONTAHR L E, SHENTAICRLIEENRELK

TH oo , 3% ¢ b
Fi, BRCBY BT 4 A VY avF vy N—DEHE TSR B o E

Grade of white pocket
¥, thd v v SRR L oBREENEN Fig. 17, Fig. 18 iRl Fig. 11, EHELSELE ()

foo BEHTRICEZRE, CUOORBHEBETLTO, & OB
Relationship between grade
Gh 3 #F-HF R of white pocket and specific

gravity at air dry (ry)
—204 % 2by4 lumber—
(#if8 Species : — .V =Y
Ezomatsu, ~— X7 5RA7 57—
Douglas-fir, —e¢—o— ~ LT
7 Hemlock, [] A F/n—=

Spruce)
600
[ N ffﬂ
O Air dry lumber
400 400
r £ *t
. Green lumber
E 300 300}
& o
3
)
200} 200
1 OO 3 { L i L 1 Oo r L — 1 L
A B C D A B C D
g s E g 5 K
Grade of white pocket Grade of white pocket

Fig. 12, BAHELEBIEREK (on) &DBEF
Relationship between grade of white pocket and modulus
of rupture in static bending (o)

—204%F 2by4 lumber— (#{ffi Species: — xT v = Ezomatsu,
-—— 473 27 y — Douglas-fir, —s—e— ~4i oy 27 Hemlock,
0 #Fw—2Z Spruce)

() COHRX45iE, NLGA (National Lumber Grades Authority) @ 7'V —F 4 v v—n itk COFI
(Council of Forest Industries of British Columbia) OHEABZBRKIC K - TiThht, ML THEERT,



—124—

o, (kgf/cm?)

E, (x10°kgf/cm?)

HEZBREFERE $3385

100 100
g = % #
5 = H Green lumber
Air dry lumber
8o 80F *-——--- N
[»]
60 60
40 L 1 1 1 L 40 C 1 1 J 1
A B [¢ D A 8 C D
g H E g5 E
Grade of white pocket Grade of white pocket
Fig. 13, BHE L& AMER I 50+ v 7 B%
(Er) LBk

Relationship between grade of white pocket and
Youne’s modulus in static bending (Er)
—204#f 2by4 lumber— (Jif Species: —— x=v'<” Ezomatsu,
— #7527 y— Douglas-fir, —+—e— ~ A1y 7 Hemlock,
O x7w—=x Spruce)

500 500
B M £ %)
Air dry lumber ¢ [} Green lumber
400 400f n=31
r=0.870*"
#,=~33.2
300 a00b +0.00362F, ©
200 2001
100 100}
O 1 1 1 1 O L 1 1 L
o] 20 40 60 80 100 o] 20 40 60 80 100
E, (x10*kgf/cm?) E, (X 10°kgf/cm?)

Fig. 14, &3 SHE#ICNT 20 v v /B3 (EL) &
BT BEERR (on) & OEER
Relationship between Youns’s modulus (Ez) and
modulus of rupture (o) in static bending
—x/'<Y Ezomatsu. 204 # 2by4 lumber— (I55F Grade of
white pocket: O: A, @:B, A:C, A:D. =:FEKELIH
THE Significant at 1 % Significant level)
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600 800
B M & 4
Air dry lumber Green lumber
500 n=156 S00F n=15
r=0.693"" *e .- r=0.710""
om=—111 A G2 — 167
400 +0.00436E, A 400F +0.00491E,
o .7 .
‘o . e & A/
300} a 300} ® W
N //
. 200F 2001 . d
L ] a POV
. a /;’
100} .4 joob & a
(0] L L L L 0 L L — 1
40 60 80 100 120 140 40 60 80 100 120 140
E, (X 10° kgf/em?) E, (X 10° kgf/cm?)
Fig. 15, A3 SpEcxd 2 i v v 7 &% (Er) &
SRR (on) & OBE
Relationship between Youns’s modulus (E£) and
modulus of rupture (o) in static bending
— 27527 7y— Douglas-fir. 204#%t 2by4 lumber— (EF5HE
Grade of white pocet : @ : B, A: C. *: HERKEIFTHE
Significant at 1 % Significant level)
600 — 600
noE M S LZ]
Air dry lumber Green lumber
5001 500
n=20 n=20
r=0.739"* * r=0.671""
a00k am—;g%gasoﬁ Ag Py 400k 6m==18.9+0.00284E,
v, .
7/
300 a e * 300} o 7~
e * o
ad *”
200 /./ a 200 /A_/'S.& IN
e s : a
100 7 4 100} g
0 1 £ L L 0 It L L L
20 40 60 80 100 120 20 40 60 80 100 120
E, (X 10° kgf/cm?) E, (%10 kgf/cm?)

Fig. 16. &3 SREHICHd 280 v v 7 F3 (En) &
T BHERI (on) OB
Relationship between Youne’s modulus (£r) and
modulus of rupture (op) in static bending
—~At0wZ Hemlock. 204#t 2by4 lumber— (B Grade
of white pocket : @ : B, A:C. *: HBKEIHKTHER
Significant at 1 % Sighificant level)
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100
/ey
Ezomatsu
80+
E
L
w  6or
x
=
% 4o
o
o
20}
o} L Il L I
C S U E
R

NLGA Grade of dimension lumber

Fig. 17. JbkDFA 2 v a3V 3

Y—DRBICH E DL FRE

A AR I R v v

7#H (EL) & OBEE
Relationship between NLGA
grade of dimension lumber

and Youne's modulus in static
bending (Er)

—204#  2by 4 lumber— (—-—4#f

Green lumber, —@— K& Air
dry lumber. #f NLGA Grade of
dimension lumber---C : Construction,
S : Standard, U : Utility, E : Econo-

WERRBTERE B335

500
vy
Ezomatsu
4001+
a
£
Q
S 300
)
=
o 200f
100
0 ! 1 1 I
C S U E
£ 3 &

NLGA Grade of dimension lumber
Fig. 18, JbkDFM1 2 vvav5

Y- DEBICS E S ERE

I BUEERE (on) & OB
Relationship between NLGA
grade of dimension lumber
and modulus of rupture in
static bending (o)

—204 % 2by4 lumber— (—e—&#f
Green lumber, —@— K Air
dry lumber. %% NLGA Grade of
dimension lumber---C : Construction,
S : Standard, U : Utility, E : Econo-
my)

my)

9. B0 K S1ERE

9.1 % B F &
1) REBRAEOIER
HALCHBREREI Y <Y, #FLELTIS527r—b~a0y 2 THD, HABRTHEESHEYVO
SHERIS 204 MHicHIM Lc Gt 2 B ic, BRICEYD, BHEEZSMA, SHB, SHC, SHDIK
AL, thod S Fig 190X KFEDTHEORRAEZEL D VERRITERLTH L, THKKE
BRIC XD SRA~DITHS T 7,
RERR DT ¢
1k = 58RIk ; 38X 85X 150 mm
H AT ER A ; 38X85X 180 mm
585, SAMRRO 1% ORI S 9 mm oA EHRE B,
FHLIZLE ’
AKBE#AL FCNS50 (1£2.87 mm, EX50.8 mm)
2) < ¥ojlkxmARR
EEMECLORBREOMAIE T LIADTmORLAEMNTIR, CNSODL £% 40 mm FTHASL, &
BEBOTL FTEBEIRD, BATHKEHE (Poax (kgh)) %%k¥, < XOIHKEHA (kgf/om) %
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Fig 9. BB A OR D F
Matching method of specimen for nail tests
W: Bl#k&iB&F For withdrawal loading test

L HAMEER For lateral loading test

—50
stz%
i,
204
r e
i !
)i & MEREH |
] T i |structural 5
ifl o J plywood
(&
———eo—l—so 60— Nail
CNBO
S | LI
PR EREAET.
1
SN S
150 {mm) 180 }
Fig. 20. < ¥D5lR&EARF— < F¥THALE Fig. 21. { FOvANHRN
Specimen for withdrawal loading Specimen for lateral

test of nail—Locations of nail— loading test of nail

— 127 —
9
‘ﬂ.
ﬂ
85—
(mm}
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B L, HBADORMIT Fig. 20 0LBD TH 2,

REACIR, HER-— LV Fy s vHEIF v Yn Y (BAWEZRE2.5tonf) 2HL, BIERHEEE 2mm/
min i2&h, Fo— MELEORBEDPLBEREKESTHEEZRS & »7

8, BRICKBEAEE, < FTHKEMDEOBFRERD 3B,  FoITh/ - BIOEFE
kT3,

(3) L Fo—HEHEANHER

BEMEC Lo ANRBRARBAOMNEO hEMREWT, Fig. 21 TRTLIC, RRGLE
BRHAHLEE CNSOD L ¥F1AZHNT, FIELK,

FAWEERL Photo 2 IR T X S W HET, RBREZEEL, BEREAULTAEREIRZCEILD,
L EFO—mEAMRBRET -7,

RERA L AR EOHERERRB T V24 0E4 Y8 —P(@20mm R b o —7, S/NHROBE 0.01 mm)
ERWTRIEL R, SIROEER FIHEEHBREAL 2mm/min & Ui,

Table 10. < & o 31 3k & i 5 & B # & (CN 50)
Results of withdrawal loading test of nail (CN 50)

- A - 5l tk x W A
B Specific gravity Withdrawal load (kgf/cm)
Grade at
# = . s fl  m|
of alr g}zry cogtlon Side grain End grain
Species white B JMeartEj( S'ZMeanig $Mean
N
pocket e Bh o BK 2N BR
Min. ~ Max. Min. ~ Max. Min, ~ Max.
A 0.42 26.6 14,4
0.36 ~ 0.53 12,0 ~ 41,8 8.0 ~ 20.5
) B 0.41 19.0 14.0
r v < v 0.35 ~ 0.50 11,3 ~ 24,5 11,0 ~ 19,7
Ezomatsu c 0.38 13,6 11,0
0.35 ~ 0. 46 7.3 ~ 21,83 5.2 ~ 16,5
D 0,29 7,9 5.6
0,14 ~ 0.41 0.5 ~ 17,7 0.1 ~ 10,0
A 0. 50 31,9 19,9
0.43 ~ 0.57 12,8 ~ 44,5 9.0 ~ 32,3
FIIAT 7= B 0. 49 22.0 16.3
Douglas-fir 0.41 ~ 0,54 9.1 ~ 42.5 9.8 ~ 28.8
c 0. 49 21.5 11,4
0,45 ~ 0,585 16,0 ~ 31.7 8.0 ~ 14,3
A 0. 43 28.1 15,7
0.37 ~ 0,53 16.5 ~ 50,0 7,0 ~ 28,3
B 0. 41 22,6 14,3
N ATy T 0.35 ~ 0.53 15.3 ~ 45,8 6.3 ~ 26,0
Hemlock c 0.36 15.6 10,4
0.31 ~ 0,41 6,0 ~ 18,0 7.0 ~ 14,3
D 0.31 9.8 6.5
0.25 ~ 0.33 4,8 ~ 11,5 2,5 ~ 11,3




P,, Withdrawal load (kgf/cm)

S13k&mH

P, Withdrawal load (kgf/cm)

B3R &TH

Fomes pini FFHFOVEREFHD (BTRERD (UEFH TR

60 T
fi @
side grain
o]
40
o]
20
0 £ L
o 0.2 0.4 0.6
nEttsdE

Specific gravity at air dry condition

60 T
A @&
side grain
. &
40 0@0
‘o o
r-Y
20
&g A
L
o] 0.2 0.4 0.6
RELE r,

Specific gravity at air dry condition

60

40

20

I
ROmE
end grain
L
i 8
[
0.2

AL E

0.4 0.6

Ty

Specific gravity at air dry condition

Fig. 22. =/ =Y EMH D ¥lkaWhH & hEE OBEE

Relationship between the withdrawal load of nail (CN 50)
and the specific gravity of decayed Ezomatsu
JE458F Grade of white pocket O: A, @: B, A:C, A: D

60

KROE
end grain

40

20

o]

o]

0.2

RELE

0.4

0.6
r

Specific gravity at air dryucondition

Fig. 23. #7727 7 —BHHOL FlHEWHLHLEEL OBR
Relationship between the withdrawal load of nail (CN 50)
and the specific gravity of decayed Douglas-fir
158 Grade of white pocket O: A, @:B, A:C, A: D



—130— HERBREWHR#RE $3385
60 I 60 I
-~ f m ARAE
E side grain end grain
~
B o
<
3 0°
= 40 %o 40
S Rl
©
: Jfaa—
é
ES
o
20 20
2
* s f‘@
® 2a
e A
0 0
0 0.2 0.4 0.6 0 0.2 0.4
RELE 1, E A
Specific gravity at air dry condition Specific gravity at air dry condition
Fig. 24, ~4o o 2BFHMO EEETW AL HEL OBEK
Relationship between the withdrawal load of nail (CN 50)
and the specific gravity of decayed Hemlock
Table 11. & & o — & & A W it 71 & B & B (CN 50)
Results of lateral loading test of nail (CN 50)
BPEE| S & L =& BN —E K O WA B R @A
bis pe Grade | Specific gravity at Lateral load (kgf/nall) Maximum
of air dry condition at slip (mm) of load
Species white x H B Prmax
(=} 1) s
pocket Wood | Plywood 0. 38 1.00 2.00 (kgf/nail)
A 0.39 0. 51 62 74 84 114
v o= v B 0.41 0.52 59 69 77 118
Ezomatsu C 0. 38 0.5t 50 59 67 108
D 0. 26 0,5t 33 40 46 76
A 0. 47 0. 51 62 81 94 126
BT FAT 75— B 0.51 0.51 73 93 107 141
Douglas-fir C 0. 50 0.51 63 84 103 141
D 0. 50 0.51 75 30 104 144
A 0. 42 0. 51 &7 83 96 137
ANhLTO oy T B 0. 41 0.5t 55 71 84 127
Hemlock C 0.39 0.5! 53 66 77 117
D 0. 34 0.51 36 49 59 105

1) :0.38mm 37 4 Y ZOFEEN 0.015 [ ¥ FERERT S
0.38 mm mean the value (0.015inch) of slip in USA
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150 I
~ 160 =+ g
E 9 3
3 | A 2 Prmax
< i °
g A s s
2 100 ™ Jd T
® VN PN £ 100
3 F 5 D
3 L e S A
Q] - r o s °
| .
R . % E o8
A Poss ®
E 50 " ] o ®
E a < 5 %T
3 |a i & |
.38 . ;
| A A‘i | !
| A
A
Y 0
0 0.2 0.4 0.6 o 0.2 02 0.6
L RELE N [EWLE 1,
Specific gravity at air dry condition Specific gravity at air dry condition
Fig. 25. ==V ERFRHOL LANWD & Fig. 26. #7727 r —BHRHM O &AM
WEE OBR 71 & hE & OBk
Relationship between the lateral load Relationship between the lateral load
of nail (CN 50) and the speciffc gravi- of nail (CN 50) and the specific gravi-
ty of decayed Ezomatsu ty of decayed Douglas-fir
Prmax : TR AWTEA Pmax : KA D
Maximum lateral load Maximum lateral load
Poss 1 0.38 mm ZEAIFE OB AN Py.gs 0 0.38 mm ZEQUEF DA BT
Lateral load at slip of 0.38 mm Lateral load at slip of 0.38 mm
E17EE Grade of white pocket JEFEE Grade of white pockot
O:A,@®:B, A:C, A:D OC:A, @:B, A:C, A:D
4 ZofhoRER

BRBREOLE, FRBEEUELH, 5122 B 0RBKT®, HEEZITORVRI» SRE
WRBAZEHL, EMEIZRELT, LEPEMES L3R EMAHT LR, —ETANRHE 0BG
Rz,

9.2 F B & R

{1) < ¥ElREWHHR

EDBIKEMARKELHEMNS 200, HHA, FHB, SHC, SHDEEM/ENRELB LI
Lieht-> T, MEMWNEL L - THBNE, < FFEEWHBERRFIC LI > TNIL LB EBTFH
Ind,

REFERE Tablel0, Fig. 22~24 TR LT, TV 2V E~nn »v 7 3EHE LIRS EMZITR
BLTV3, chiextLa 7527 » =T, 2 EEBESEANED SN,

e, EORMBETHEMENTS 2E[BLEHERNTH2ER/CLOMORMIAETH - 1o, BE
THH2FRAL BESRHLTO3EEDOL S ICHBHOXSDO S DI, HENEUITTFENTIETH
%,
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@2 —EEANTIRR
- ol CORBROEA D, < FOTHREMARBRRE
£ 150 > FbE, Table 11 ICRT & 5 KEHEOSHES &
% 8%2. HEEDEEIRE LTV /7Y L ~bavy s
s - N B, CAMENDEHBEEE LTS, £77
oL ) 27 7 — DBAICRIEAE EXIE LTI - 1o,
; .S b RANTA ELEE OBEE Fig. 25~27, H#
_ t ol W LB OWEE Fig 28, TAN D & EM
E ¥ O'. %X & OBME%E Fig. 29~31 IKRT, chBHEED
}g 50 A‘%‘ éﬂ Mo SHNT 5 &, BIHEOMEE BRTT -1
! Poss | " BAK, TOSREIE FRAMELRLSTL
‘ SHIELINE EMRENTO B,
o PIED &S KEHHI 0T 28RO ¥FTAR
° wwE . C0 BEfokt, THOORREESDRDES 5

Specific gravity at air dry condition
Fig. 27. ~avy 7BHMOL EHANT S
EHELOBE
Relationship between the lateral load
of nail (CN 50) and the specific gravi-

ty of decayed Hemlock
Prax : FRE AW
Maximum lateral load
Poss : 0,38 mm ZE NIk D4 AN
Lateral load at slip of 0.38 mm
458 Grade of white pocket
O:A, @:B, A:C, A:D

EABELHIT -1,
AR TH-Td, ARTH->THHEA
THINBHEA, LIHERTRICEDNBZ L
ZRHRETHE, BLAER FEQRK-THL
o LiedtoT, ML LTHIE HMABOR
FREHE & JRATEB & RAGEE FETE2E LT
b, 1RO ERTNPFRIEBBESh T
B, ZOWADFFHEMXLNCIZB I LEE

£ 00— l ]
= vy YIIAT7— ~ALny
% 500[Ezomatsu - Douglas-fir - Hemlock
~— !
ﬁ, 400 Doo
& o q
% 300 o .
o 53
§ 200 A.“g
5 o e
g 100 vy — A
© 2
w 0
02 03 04 05 0602 03 04 05 0602 03 04 05 06

A

EHEm &

Fig. 28. =/ =Y, #4527

kad -,

Specific gravity at air dry condition

7=, NALT .y 7 OEFHO

FfEm X & E E OBER
Relationship between the compressive strength and the specific
gravity of decayed Ezomatsu, Douglas-fir and Hemlock

A5 Grade of white pocket
O:A, @:B, A:C,

A:D
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A
. v 3
~ 150 a / o 150 o
= ° / ‘s 3 b
c ® E & o 9 4
= e} - h o
o [ J o) A Ag.
= = < o] 3
O
® Prnsx *4 %0 | 8 Prnax o
o o Lo o]
T 100 a0 || T 100
g A la e
3 Ve 5 L to
e A . i <
Q) = Q A
A A A [ )
R s R ap 4
E 1 ° £ 12
=/ 50 |50 o
2 As & < o
1;, Poss /{ e P Poss
= s izt
[ 2 I
A
0 0
0 200 400 0 200 400
EfEE £ (kef/em?) EMERE £ (kgf/cm?)

Compressive strength

Fig. 29, zv' =Y ERMOL ¥EAMK

Compressive strength

Fig. 30. #7527 7 —BRAHDL E¢

W& EREE S & oBRK
Relationship between the lateral
load of nail (CN50) and the com-
pressive strength of decayed Ezo-
matsu
Pmax : ﬁj{’&hwﬂiﬂ'j‘j

Maximum lateral load

Pyss : 0.38 mm ZEATRE ¥ A MR
Lateral load at slip of 0.38 mm

AT D E ERR S L OB R
Relationship between the lateral
load of nail (CN50) and the com-
pressive strength of decayed
Douglas-fir
Prax 1 FKHE AW H7

Maximum lateral load
Py.ss t 0,38 mm ZE Ik OH AR
Lateral load at slip of 0.38 mm

JEF98 Grade of white pocket
QO:A, @:B, A:C, A:D
ZRTIEHI0, S IRERHE LTE L Ehh 2 MIRBICEWTSORH IR OBERTH 5,
Plloc &b, RCEAHEZESBAVEOBMEEOHBLY TIRIZL, MRICGENESDEHE
HRTHLNERDBLEZON D, & & £ ™

10. ¥ & ER LIcBIRGR O T NEE /SR IL O SiEHE

10,1 & B F &%

(1) ZRER <X v DIEH

LR ANDRME LTHEOKRS X1, 204 MM T 2602, HBRL 5277 —E~L
oy 7, BRESEBLECOLDEAV, RAHMEKEL 20% LTOREERLIZSDTH S,
AT 7V 1 BRESERAREETER 7.5 mm O b D&M, 2 THE FThE bhED /O
ICiZ CNO DR F28%5ROTHEL, BHEAREDESICIT CNOEZAL,  ¥OMBRARDOA
AT 100 mm, HED TF200mm & L7z,

BB AV DERIT Fig. 32 iIRLAKDIC, BE 2,420 mm, (81,820 mm, o THLER 455 mm
T, 2ROEETFANVOREEBRT ZWEERY & L,
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Doy —
Y YT B e —
~ 150 e i
g ‘ 4 A i
= ol 9o
') 3 o]
¥ =
o A
s Prox s ®
£ 00 Ny
E-: k s a .
S /A 2
L . s 3
E [ e10%2420%7.5 |
B &0 H :
<
+
=l
|
_l_ - FUPUPU IR | ¢ SO SRR
e P 700 —455—+—455—+—455—+—455j
EREEE F (kgf/em®) p————— 1820
Compressive strength {mm)
Fig. 31, ~auvy 7BHHMDOL $2A Fig. 32, T 7 8 o R« T &
Wi & EfERR S & DB Test walls
Relationship between the lateral mH: 57 v  REAAAEREE, t=7.5mm
load of nail (CN50) and the com- {¥:CN50 ]
pressive strength of decayed { ERRE : 44F 100 mm, d5ED 200 mm
Hemlock Sheathing material : JAS Structural Plywood,
Prax : BoAH# AN Class 1, Type special,
Maximum lateral load Nail : ON 50 Lavan, t=7.5mm
Pygg + 0.38 mm ZEHriF -+ AW 71 Not <oncing : Perimeter 100
Lateral load at slip of 0.38 mm al spacing : .e:m.‘e e;oo mm,
B#58 Grade of while pocket Interior 200 mm

O:A, @:B, A:C, A:D

HBREROBBBAIAMCE I FR7 r—bnsny JOFHBZ LI, BRESRB ECOLO
T, TRNZNLERTOMED, IRHEMELT, ~avy 2 ORHESHEBORM T 1ikfE-71,

@2 BAEL AH

ARDOEB AN Z1979F 6 AL D 1980FET7 AT, S310m OREFEOBYOILBOABEZ LT
DUETEE, 1EZPARMICEL LT, HAOKEELETIRIZL ALK, 2O 2 EOKRMRIEE
BLTNEDT, NAVOBRMBEZDOMIEFEILET LT, MANBETT20E S e HR3 L,

(3) 7% Dt R A

NREVOHIRBRFHRZA S TMEROKERAMRERFEE BT,

MEH E LTRACE K ALIDOAL T 7O F 00 1R E, BARIZL A Uk 4D/ 5 VR
B LTz,

10.2 & B &% B

22 VD KERABTRERHE R L BEERIL B4 Table 12 1KR LTz,
FROBRP GRD LSBT ERWSMITIL 512,

1D 1/300 7 Y7 YOO HIEDMS, THLS5, TIBRMEENB AL EHBLTSSE, RO



Table 12. fit T O KE R AWMABE R

Results of racking test

X BR 4k O BN Worn | REEE| —messovewomm || (UadkE |
3 i AT £ faf z
Kind of test frames BIKED Average Load corresponding to the ) U§H) D "
Average | apparent | indicated shear deformation {Max, load] 2/3Max. | BEODTE Shear
moisture specific load load
# & K B content of | gravity of kngf Factor®
frames at | frames at P max 2/3Pmax [1/2(8 Pmax)®
No. . Grade of test air dr K
Species white ¥ ol 1/s00 | 1/200 | 1/120 | 1/60
pocket % rad. rad. rad. rad. kgf kgt kgf
X R H|~bvy ¥
@ Control Hemlock B 16.7 0.43 1,692 2,122| 2,575 | 3,231 3,316 2,211 2, 856 2,68
@| BWHhr AR | #7727 7—H B 20. 6 0.50 1,836 | 2,311 | 2,926 @ 3,545 | 3,577 2, 385 2,848 2.91
® | BAELA | Douglasfir C 21.1 0.53 1,775 | 2,255 | 2,807 | 3,261 3, 286 2,191 2,744 2.81
@ ;;;‘r"]gihs ATy F B 22,9 0.43 1,770 | 2,052 | 2,420 —| 2,583 1,722 2,126 2.69
® | weathering | Hemlock C 23. 4 0.40 1,576 | 1,851 | 2,287 —| 2,401 1,647 2, 000 2,50
z Z | ~hny s . _ .
® Reference Hemiock 10.5 — 890 | 1,185 2,236 1,576 2,82
*HOEE D »ifHE R D

D SkEZERERRAKECK 3,
2) HERREROBERLARLICKLS,
3) 1/2 (6 Pmax) BUTHDBBEAHERORAMOTAD 1/2 KHEXT 3HOTE,
1) EEERIRAIT L - TRD,

K=Pyjp X

1

3
1T 130

1

1
X5 xXix1)

122U Ko BEEER, 3/4: N5V R EER LK E SOEREY, 1.82: BRE(m), 130 : EHE{E, 1/2

% : Both sides sheathing,

*x ! One side sheathing

1) Measured with electoric-resistance moisture meter.
2) Specific gravity is based on weight and volume when air dry.
3) 1/2(6 Pmax) means the load corresponding to a half deformation at Pmax.
4) Calculated value from the follwing equation

K=Pyjzp0 X %

1

T8 130

1

1
X 5 (or 1)

where K is shear load factor, 3/4 is the reduction factor considered the scatter, 1.82 is the length of wall (m),
130 is the basic shear force. 1/2 is coefficient to convert to one side sheathing in case of both sides sheathing.

P ERD ZHER D CBRET 512D DMK

(FRHHESE) (B WEEFORLE 1wd sowog

—GEl —
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BINIL BN OB OEKEDS, W SR VOB OEKBIESTHLLECCLEERT S L, B
B, BAZELALTBVTS, BEAERARMAICEERELR L 5T,

o, BMOBHESRBIOFRCO S ANDEY, SOMABEL TN, EALXESS 21
EDHDTREEL,

Eie, FTTRT r—ORFNDEFWBNLR Yy JOAFNVIOBHRARESHTO S,

2) SFNOBIDOREDRIELVHIBRT, R VORKTED 2/3 D%z L D BRADO~NLT v 7
RO R V@QEBIIL ALlc~bn y J3 vERBRLTA S &, BHOBHENSRBO@/ CHV
T R LD 78%, B OBIERERCOO A NVBED T4 LB >TN S, LhL, A
FVOE D ERBESFEIRFICN 23% TH Y, HRMOWITB KT B Eh -7l &%k BE/TS
L, SR ERA—EKRETHNUL, BAIL B U A VOBRKKER, MBS v OEICGENEZ
AT THAIEEZON S,

Fl, @A E@FNEE, EOWHCOOTHELTADZE, bEMHICE/ CFVDEINENE
ERLTV,

BAELA LIS TRAT 7 =D @/ NANEALT » 7HORB @730 LD RSB AERLTH
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BB O@ v DHH, @CxvIDRIRMAZRLTNS,

3) SCANDOWERICE D BHD ORERE VI EKRT, RREEROLAMVTLD 1/2 ORORAIC
DT, WRARANVEF L ARFNETERNRTHSBE, HEAXVQIHLT, @3 VikED 74%,
@AM TO% LTE> TN B,

LinL, BIERBICEL ANFVOBRMOEKENHBHM ER U ThNE, &> EREQEMBEHTSE
X9,

4) MHARETHEOBEAAN (ES7.5mm) 2EME LTHR- L HBOBEER 25 (BREERE
1019 SEFI494F 7 H) LT, RABR A NVBAEHACE SO DEK /4 2HTTH, BEERI
25 DIEERR LTV, 1220, BEMOBIELER LI SAVOBERLD NS REERLTN S,

UEo XS, BHMERMIC LA 2 vOKEEAMBROKE, BAIC 1ERIZCALTS,
HAERLAEXEDROMAZR LI, ML BEB-FRBEE-HBEXR
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MBI -3, BREFEFTI2ERB, LB TZORIREAMBEEMRMIRICRIZEAE
B U EKEORES IKEHINT 5,
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Evaluation of the Performance of Lumber decayed by Fomes pini

(Research note)

Research group for Lumber decayed by Fomes piniV

Summary

The purpose of this research was to clarify whether Fomes pini could rapidly develop
and give further damage to the lumber, whether it could spread over the adjacent part and
whether it would cause any trouble in the case of practical use. The following points were
tested :

1) The durability of white pocket lumber.

2) Water absorption of white pocet lumber,

3) The change of the strength of white pocket lumber stocked in the different atomo-

spheres.

4) The life and death of Fomes pini in white pocket lumber.

5) The grading of white pocket lumber and its strength or nail withdrawal resistance.

Species used in the test are mainly Ezomatsu (Picea jezoensis) in Japan and Western
Hemlock (T'suga heterophylla) and Douglas-fir (Pseudotsuga menziesii) from Canada.

The visual grading of white pocket lumber on decay in this study is as follows;

Grade A :sound

Grade B :light decay

Grade C :medium decay

Grade D :heavy decay

The results obtained were as follows :

1) Durability

The resistance to decay was reduced in white pocket lumber compared with that in
sound lumber.

2) Water absorption

The heavier the decay, the higher the water absorption.

3) Mechanical properties

Concerning to the mechanical properties of white pocket lumber stocked in the four
different atmosphere for 18 months, no degradation was observed in the static and impact
bending test.

4) Relationship between visual grading and the bending strength of two by four lumber

The visual grading adopted in this study and NLGA’s grading rule showed close simila-
rities. The modulus of rupture and the modulus of elasticity of two by four decayed lumber
were obtained for each grade.

A high correlation was observed between the modulus of rupture and the modulus of

elasticity.

Receivid December 13, 1985
(1) Wood Utilization « Forest Protection
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5) Nail withdrawal and lateral resistance

The performance of withdrawal and lateral resistance was investigated and in average,
the resistance decreased from grades A to D.

6) The racking performance of a bearing wall using lumber decayed by Fomes pini.

After exposure in service condition for one year, the lauan plywood clad wall panel
using grade A and B studs showed reasonable resistance.

7) Others

In the incipient stage of decay, it was difficult to distinguish visually between the decay
by Fomes pini and that by other fungi. It is doubtful whether inspectors are able to give
correct grading visually to the decay by Fomes pini. As white pocket lumber becomes porous
and easily absorbs water, it could possibly accelerate decay. Therefore, the end use placing
of white pocket lumber should be carefully considered.
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Photo. 1 E H EBE OB N E O X &

Visual grading method of white pocket of woods.



—Plate 2— WESRBEHARE WIS

Phato. 2 { ¥ 0o — W ¥ A B & B &
Method of lateral loading test of nail



