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Masaaki YosHiIMOTO*! and Satoshi SHIDA*?

B &

Lo TR cvevrerrerrm et st s 92
1.1 JETTARDEEZE M -cvvererreerrmernenir 92
1.2 JETTRRODTEIRE - rvvvvrerreeeeems et 93
1.3 TERALERTEDEIE o [Fd coroveererreemeemet et 93
1.4 Z DA DR oovvermemrmere 94
15  dEAMKICBIF S b K2y ORIERFF «oeereeereeerereereei 94
1.6 FAME LT R Rt cereeerrrtiii it 96
1.7 B R 2 ZR ALY e eeree et 96
1.8 R R IR D FUTG crrvrrrrrvnnserereeeentetiiiiii ettt 97
1.9 FKEOKHICETT BEREDIIGE «oooorerrrerserrmmmm i 97
110 ZRIFFED EI -ocvveeeerrereeeereseeiieii e 98

D TKEEVVODEHER +ovvererernrem sttt 99
2.1 BERTIAR EERERRDIIEE  -ooverererme et 99

2.1.1 HEERERARDIBREE -«---cvcveerserm e 99
2.1.2 BRBRIA DEE oo 100
2.2 BHEREEEL oveviiine i 102
2.2.1 EERA 1 1T D U Tt rerremrerrmee ettt 102
2292 HERAK2ITHONT e PP 105
2.2.3 HEERAR S IT DU T rrrerrerrrrrnnennenitiiininiiiies N 105
D I T o T LT L T T PR TP PrTEe 109

3, N R YIKEWH EIEEM ORRBELLER oveeerrrererreme 109
1 UL L BDIT  cvevreemeremmerennstint ettt e st 109
3.2 HHIFERER  cocvererrmrmrrrr 109

321 BB GTE e 109

*OHRATEYE (B BWKESKET)

*1 Faculty of Agriculture, The University of Tokyo (Present address: Forestry Agency, The Ministry of Agriculture, Forestry and
Fisheries of Japan).

*2 RERER R PEGR LRI R A I

*2 Department of Biomaterial Sciences, Graduate School of Agricultural and Life Sciences, The University of Tokyo.



92 HAEH - EH B

3.2.2 FEEL ¢ BB 113

R I B B o R R T T T s 130

3.3 HEFTHEERER  revererrrermrmemee e et ettt e e e e e e e e e e e e e e e 130
3.3 1 TR R e 130
332 ,!f:é':% N %% ............................................................................................. 131
33,3, L D e e et et e e e e s e e e e 133

34 HAWGRER oo 134
3.4.1 %%73{% ................................................................................................ 134
842 AEER o B e 134
3.4.2 i & 0 R R 136

A, R e e 136
2 N 137
AR 137
B[ STHR «+evvveereneeesnnnmnerseenittte et e s e et e et e e e e e e e s a e 138
SUITIITIATY  #+ece s ereesenennrsesetn ettt et ettt e e ettt e s bt s et s e et s e sttt s et b s eaa 138

1. B b

1.1 dtAHOEEH

FREEMAEE “BRIURROEE, KEERE EIlA2 BZEERORE #HELs ) -
VavEEZCOANCE - TEREBIEABE L TVW5, mTHBLRFE L THKIL, BEIEE
H, #thE L CORFBROFRR, EELICHAME LTORZREFHLE V- BEEE L TV 5,
I, BVEMROBLRLLRE O REMB IS —BILRFROEMAEEE shTws, ZEL
RFADHENMIE, TOEEHRICL OHIKERLAT I ZRIIFHEREL S EaNTW S, HEKERE
{EREERRICL 5/KEPCRRE, #/KEO SIS (EEAHIROKES S b B 54, KUED
EENcEOSBEEOEICE 2B hRT, INSICKOFRMEENSEC 3 &, &5 2R
BOHEMT 5L VS EBEREL > TLE S, FROBERBILREBEEBEEC LD, C0k>
RENEIBDEFVTVAREVZL XS, 7z, ThEAICS, BMROET 3HERIRIZ 45 5,
FHROEETARMRBIERLD S FLEHLHRIFELNTETEY, SHTOAARIE D E L
TRAENZ0A1 59, BEENTESRAERE LTIV —BOEHEHUF>>5 5, Kt
DOFIFICBE L TR, RER, "MEONT, EREEE2EL, ThOMETIZELDAL%E
BoTEN, FHREEBICL VKD EES 5T, KOEZEEHRTEITEORR, Mg
REZFE L TV 5, FIEZ oo THIFIHX SN, YRR ERESERE LT, =
OHITIZZ  OEEYINER L TW5, Ihid, FMPZNRBEREEZFEREELELTVLS
TEEBHRLTVS, 51, 4HDOR FLAEOHT, FHREEOOEE L TAXESEE
HoTWwW3,

o0&, FMROGHEITNEBRKELEKREZE LTV, EAKICEE SN BB 35
HHRDIEICTE SN ABMCHANRTHT L EREEB L, UL, JEARIZEEH & ER,
FHEICEERHFLETHL L L bIL, DL SHBEEZI TV, BT, ov7ERO Y 1 4
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W TRAAWHIKERSEIES NS, BvEihoasa Tz, EARICEL THBE0ER> Z ENE
BTH 5, UTICHROILAME LT, JbEBEOHKRMROBRE, Hic “BLRFEDEE, Rk
IZHOWTEBEIZERNRTW {,

1.2 JdtAFHomiE

SEOHEREIL 2,514 77 6 T ha, £OWN, 22.2% i2db 15 557 F1 8 F ha »3it#giE O FFHk
HETHEY, ZEMRZOLODE>EHBAZEZL S &, HAOTKROK 2 kit HMS 5D T
WBEWS LAY, ILAROEERICSBBETHAS D,

1.3 ZE{LRFOEE « RiF

LR DFE> ZFRALIR R OBEIE KR U REEEE FBUE P E RIS T E S LD TH A 5 b

9, “RRLURZEOREIEMBEEIC DV TTH 245, BESHK (Fiwr—v7), BERK KRR
*8), v/ ¥ AL (HEEHE), 7+ kK GriBEFH), b+ Fe ik dhisEiltR) o
RAEER, MAEERICOVLTHERLTARL (K-12), BAERBTHERAK > BIESMK> b K<
YHR>E/ FATIH> 75 ZIRKONRIC, MAEEREBESTMAR> b K< > BIERK > £/
FALH> 7F ZIRRODIRICKE o foo DR S THILAROKREER, MAEEREY
HICB BBV EBVA S, S5IT, REEROFELET H2EEN,S, EE 0° OLH1 ha »35%
FEEFREFUCLTOHNEESZ Y 2 T MOEREERY, ZoHEEH D OREER, MAE
B ANEREOREER, MEERLE LTk TAaI (i, tHE31°DIES, BFE0° 011
ha WZJ 2 BB LRI TOBHREAZT 52 1 HOEREIE 1/cos 31° ha), T4 &, REER
SRR > B E WA > b M= vk > e/ AT S 7 TIRMONRR, MEERR N K
MR> B Z AR > BIESHR > £ 2 F ATH> 7+ ZIRMOIEICKED» 5 F2, SO S ICHETER
BCHEBEEZ S &, IUAMO ZRRAURFEEERAE EBER S LT HRL THBOT VD
ThsHIEMbrb,

Ric, REDRFFEEEICOVWTEZATH S, KBRRIFMRTREHRE L TRESh T TRYE
Vo BIARD S HHICHHEE NS ) ¥ — 7 4 — L (HROER;, %) EELRRETH 5, K
DNEEPERBOIFNERZ LR T 220w T s TERWVLE, [EEOHBEEY DL
FREERE (LB V72, BRI N TV 3 RFIFZILAMROANLZ W EBTFRTE 5, HHK

F-1  BECREVIEER ORERER B K CRIAER O HIER

Table 1. Measuring example of the total production and the pure production of land plant

community?

BEoEH B oo WiEER WRAEER OHERE OfERE

CURES) ) (t/ha-f) (t/ha-4F) oO#tEEER oORLER
BMELZHK FHelL—v7 5 BB 27.2 77.7 27.3 78.0
BEMSK KBFXE 31 KB 20.6 73.0 24.0 85.2
E/FATH MEEHE 35 40 17.1 29.0 20.9 35.4
7+ ZRH BT FE 38 30~70 15.3 275 19.4 34.9
MYk dbt#EEIL R 44 35~40 23.8 50.2 33.1 69.8

AHEREOHEI >V TRBELZHAVTRO LD TITOXHRICBRENTVIE N,
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Fig. 1.
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BEW LK
@ xi

Bl 2250 t/ha

B ML SH

R 2703 t/ha

EEREED R 5 B ER O IREER
IREED g

BER 3T & Y& o mE %0
Z R ROEREE

Ag THEOEET, FeHKE-EBER
PENSONRYIE ETHREhTWS
=]

Comparison of the carbon accumu-
lation in the forest ecosystems that
have different temperature condi-
tions.

The existence quantity is the
accumulation quantity in which the
carbon in plant and in soil are added.

Aq: Surface layer of soil which is
consisted of fall leaves, fall blanches,
and those fragments.

FZOBAZHEEO b v i, BHOERILIER
W, BEEMATHELTA5E, K-190K
ST o 1o, TR b U LR TIRBHERLIE
BHRCBFERMIC N, &I h i KER
B0, BRI RBROFERERLEA
TW3, BBRZOEGREICL T, BEF
b U b AR TR T 3B O AR IER
BHEHHR I~ NEWEEL > TV, B
HRIcHET 2L, ThLBBROKWVEEK -
TW3,
oL, JEAKO ZBIbLREEEMKEED
REGHEE 2 BAIC B T B oo Bk
BB L L 5RTH, BRUTHFEWMS K
WbDTHB I EDbh5B,

1.4 ZODihDHEE

RFBOEER FREERED I b, U
Wi EEREN OO FMERRS < ORREZHF L
TWV3, BRIk AMROBBET 2HREE LT
i, ItERICHEORETFERORETH A

Do

1.5 dtAMICEITS b K2 OEEMST
BHROEBEERLLTOMNRTY
JLHBEEDHHROE T Moy BEELRIEL

W>TWB, b F=YREHEERHTH 5RKR

WcBOWTEERRETH 000, ALK

ELTHEMRINFTTETW S, JLHEEND

AT MRS (3 SHEER A5 147 J7 567 ha, [LEER

7H4F 5474 ha TH BV, b F=v AT

79 75 209 ha TH v, ZhiIb#EERN OIS

ATHERD 53.7% TH DS E2BA TV

B0, Fr-EEBlIcEEER TS (F-2Y), 10

B oL TWE, H BV LD

HB5ATHOEREIIRLTEL 1315, 5B

+EM O AIML SEESNS F K2V A

THtOBH—B LA TV LifEflah 3,

Wi, REMOEDZ N Py 2Kk0ERET

BTazs, tiEicsi 22B5HERED6
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#-2 + Fwv ATHoOEES mRERY
Table 2. The planting area and ratio according to the age class of the plantation-grown todo-
matsu forest

2k 1% 28k &k 4@k ol 6#ik 7ET 8ERk oWk 108K

HEMS(AROE 14706 355 54.1 96.8 154.8 214.0 2926 2499 197.7 1053 272
& (X 1,000 ha)

b KT vHROMm 7902 93 233 62.8 1078 1408 1529 126.0 915 435 9.4
#& (X1,000 ha)

FRevOEE 537 261 43.1 64.9 69.6 65.8 52.2 504 463 413 345
(%)

bR =&k 100.0 1.2 2.9 7.9 13.6 178 19.3 159 11.6 5.5 1.2
53 5 F Ok

DEIE (%)

H < vEHOK 4662 107 135 125 175 438 1045 96.7 89.0 543 15.9
DEFE (X 1,000

ha)

e YHOmE 1454 14.0 154 19.6 268 227 204 9.1 8.9 2.9 0.6
& (X1,000 ha)

(7hxzsy=y

ZE0)

11 Wik 12 ik 13 il 14 #nfk 15 #6i% 16 ik 17 sk 18 #ifk 19 #6#k 20 ﬁ%%&ziﬁf&

HIESLAROE 114 106 8.8 6.8 3.2 1.2 04 01 00 0.0 0.0
& (X 1,000 ha)

F T YHOB 55 6.0 54 4.0 1.6 04 00 00 00 0.0 0.0
& (X1000 ha)

P ETYOES 486 564 615 586 483 355 52 119 00 0.0 846
(%)

S A X . N A VN 0.8 0.7 0.5 0.2 01 00 0.0 00 0.0 0.0
L% 3 % Ok

DENE (%)

h S e vEOK 39 2.2 0.5 04 0.5 02 00 00 00 0.0 0.0
DIHEHE (X 1,000

ha)

/e vHomE 07 0.9 14 1.0 0.4 04 00 0.0 00 0.0 0.0
& (X 1,000 ha)

(7hxzs =

=at)

RERKDFERIE 1,000 ha RiZPUHRAEA L 72,

B3I HIFmMP D55 2276% 1chc5 1123823 H2FmPHr FexYoEFERTH S, C
NEBER TR S v HOEHEES2T4A T md, zv=y (7HxV=YA2E8L) OBERE
54387 9 F mé kX BAROERETH 29, COLSIT, b FeviddtAROXTELBRESR
&t{")f‘l\éo
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1.6 AMELTO M2y

b Eey ORBRIBERESME TR KE, #EF ZBICHEY, b e vidduimE B
B OEERAME LRI NTE Y, AETEIBERMELTr Fev kb =y
FENBEEABAONDE, LirL, b F=Y b0 FEBERZROARICL S FHINTVW SO
HETHBL, FF=Y0RIDBMAKTRZI =YL &BENTEYY, V<Y LDbLHF
VDRI PEEAME LTIESIDb LY,

SRk 9 FE OItEEIC B 1 AMTFTEIEEAEN cokixE (HBXT, ST, BEXTE
<) B 155 5 1,567Tm* CThH o7 TDHH, b Mo vDEREIZ65 T 709meTH by, £k
BREOH 42% % 5D 1710, SRR 9 FEICHHE S NIGEEEMIZFI 400 A m® TH Y, FERELT
BRI, VTR EBIH 200 A mP &85, b Fe Y RERFEED 42% % 5 50T, Bl
KIDHIBD A2 B Fe vy Tho71cEd5E, 8BME ~VIHELTHVWLONRS N KoY
Mid 84T m?P e oMl cE 5, £, BWMOSELV%266% £ 95&, COELD FF=
IR ELIE 55 77 4,400 m3, kK=Y D F v Fld 112 J7 5600m® (MiEIIKBICKE S50,
EEBOF » 7OBIBINLD DBV EEZONG) EESNLI LIS, b FeyORME
RN 30~38cm PO TIm*H-02 FTHTH DT, SVTRMEKR»LTY, It
BEN T YOZEMEGICBVWT S84 FmPx2 =168 EHOELMNEI V- LR ETX
Bo k1, BIMETRN N YEAMIB ImPH05H3000H, rFevHER Im? S
VIS TTETH 0T, BMEE L TEAMBIUORENESTHEND ERETSE, 55/
4,400 m®*x (5 J3 3,000 [ +5 ) +2=285 {& 5,160 TS O&IMESEEShic LB TS
3, AU, HERHF v 7OMKIE 1lmPHic 6,200 HTHEDT 112 /5 5,600 m®x 6,200 H
=69 % 7,872 AHMMH B, T EFTIT->HFAERILROERL SO TH 24, JuiE chEE
INAEMBEEASIBENTINLEINEDT, b v YoEMISBSMTICEEL TS
T E2ZOEIRFEDBENEC EWVH T EIEZ, b ey AdtEEOHIRERIC R TR O
XEVEELTHA D,

1.7 b RZYKENH

b 2 YIKEWLDHEA

AFETHO EFTVE P F2VvOKBVER, BEGKROENZTTHS b P00
B, BKBBEFICHEMLTLE>BEREOIELTH B, WHE M PO L0IE 30~50% DEK
RBARTH, KEVEREI LTOLBES TIZ 100% 5 503 200% 582 5 2 ENEETH 5,
KEBVWARI LTOAEHR T A @icnah Ty, HEMOIMEERAEOREEEST 2 (K-
2), —MRHICILiEE TOBEMIERRZHRICITObN S 2 EMBE WV, ThE, EESEE T 5 &
WH T EDiEmic, KEMBIARAOKSIDIE S EKRBBEL B -TVWBEEVWI T ELHEHEBO
—o & oTWVWE, UL, KEBEVDEI >TWVW3E M FT Y Tld, KiITH > THRKEWIBOKA
Fhd, KEVOEUTWBLMOEKENSTVEE LB ->TEY, BHHEOKEKEN B2, K&
WHE DRI 2DIE F FoYDBEENE L, oHEMTRBEUOTRRIEH FVELNLE L, &
ICIEIERI T 7 £ ) o = L (Ulmus americana) DIKBONEZLTH 5,



b=y KE W ORI L ohEE el

-2 FFE=vkn
Fig. 2. Wetwood of todomatsu.

1.8 b+ FZYKEWHOELNE

b E Y KEBOHEBMRE S, SUTHMELTF v 7 LS EBEN, R8I
TH/ETHKBVWEZGAN P FoviLKE BHM (BFH) & LTHIEHD, KEVESEHOERE}
P ORMREL D, KEVESAEES S THEHOTBEON L EE L 28865545 HED
B T L | EHLS 73 0,

TITioTVB, —HH, BHELSRSHETAS TED SN TV ASERRENTEE (, L
EERFHXICEWT, HEAMESH TORG ORI IXGTH S, JAS OB T
DOFMIZo2VWTIF 1~3%FE T, KOFEMITHOLWTR1I~4ZFFTEDSNTWSY, JrigbeER
FHX TITON TV AKX JAS i L AHBO X 5 Il be 4, 8GR0 s h T —ig
M, ENTOEMEZ LT, ST ETBICEE - WA WA T8I ST & A D FEEF
ZBMELTWS,

1.9 KEVLHICET SBEOBHR

KEWHOKEIZET 3HR

IKEWHICEL TIRELOWELAEINTETVA, EHIC wetwood & W5 HIZEABIW:
LAGERBERG'Y IC &L 1L, IKEWH I KEZ (O T >oMhis 5 L &h, AL ORE AN
Lo A-TLEbDEHRKEVH (Root wetwood), Him 5 A-TL 3 b0EFHKEVWH
(Branch-born wetwood) & L7z, T® K& 512 LAGERBERG IZ £ 5 &, KEWHIXHIKAE XA
KBBEALELbODEERAT VWS, LL, 2O HHEOEIHICD, SchNg' 5 P
TIEDEMANN'® &3 Ulmus % Populus O/KEWHIZHIEOEEICL - THEF 2 ELTWLW3,
H, WiLcox & ScHLINK'® (3 white fir OFI% T3HIE I/KEWH O ICH S % R4 Ikl
MmoteE LTVWA, @Mich, MRS F2yKBOVHMOBELZTYL, KEVHEDHHE
Ml IcKATEAT 5 2 LS, KEVMET O BEHIRED 5 hoEE#ELA L T3 2 X
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foo TDTEMS, KEVMOBEET MO TRIMEBBNTEC 3, $HhbL, dAMnL
DIENTVWBEEZ BITW Iz T,

XA, KEWVMOREII>WTRERBOINIEET LY, aHo®icinid r F<w vk
BUMBDOKSE, FAKCERT S 6D0TREWI EBHSMCINTED, KEVWMET 2tk
CTEENRERE L UM B BRI T 5 C LItk 2 RBBLEDED, KEVMFELD
HEOFEHNEL - TLEEHRAIL TV, KEVMBOBREES LA L TWEEVWS T LT
Ulmus americana {23\ TH MURDOCH' Sk » TR TV 5, BHEEE T, KEOVMER
DEBELAIKEVMEZFZHI LTVWAEEWVS T & F TIHHERINAEETH 255, KEVHE
DOEFBEEEABEDOLS> L TEI>TVEOHEVS LI L TRIEEH TRV,

BEIZOWTOHER

FBEZ & IR ICHRORD B D, B X D MERcEh - TENBA2ET2BHBO I :Th 5, 4
A2icksdds, PPV ICBEFICLELEKEVHMBHEL, $7, BHGLVH, vy
KBV LOBERES, /4, HEREBRREDEY, ThICmAT, ey ok
BRMER T T 2KEVHMEIRO LSS 3T EHEORE T 2HE LG L 15 2 EE0A
55, L3N THY, KEWMOEE, TOMRELEV D I EPHADFEAITHRENNCERLE
RERD, LERINTVS, X5, BROFEET LRI TE, #MBcEROEINE»ANE
THLMIEHIN TV S,

KEWHOEZRICONTOHRE

b F2 Y IKBEWH ORI OO TR E- S 1tk » THIENS L ENT, b Ry ATHMD
FEAMIC O WTRARRIE, TR SRR ETV, HE80 &K AKOEh, REEN,
Rih, EFHBVEODVTKEVOERICIZMEKAIT> 7, T/, 100°CRBREEHOIKEWH
W LB r P2 —VAHE L, ThoDERE LT, KEVHMOEEICIZIFKEWH
OIS s 2B L, ROFN, REEN, ALK, FBDICOVTIE, SEGERTCIIHmE
NITOVTKEVM, FKBOMBICENSA NS T &03H B0, KRG, HREGERTRTE
WERERENHE LRV I LRSS i, TOMBRICESE, KEVHOEEREIC > W THF L
Hoh, KEVMOEERS IKEVHICEVIE CEEN5H], BIEREORENKSYOBE %
s 0ickel 5, LfEmahnts,

1.10 FHEOEH

INFEFTIEAMROEERB L PILARICED S b Koy DBICOWTHBH L TE/, PR
Y 3AEARIC B W TEELSNES O TH Y, EENC L IBERRCEELREEEE52 9 5,
b F T YIKEBWHMOEEREICIRRIED, N Ny OZRMEIEEE AL S5, &
OFEMMBIE 1 m® B2 HTHTH 20, Fv 7OMKEIR 1 m® H72 0K 6,200 T
B, i, RicEPRE L CHEROTFRESEMEZ, SV FHELTFy FiIcLTLES L
i, Ta<FYTAELTORMICESCDOIR VT EEBBEY, L LEss, ThRETKEVH
ZObOOBWEICET LT REEINTOE > 1,

ZIT, APETHE, KEVEEI LIRDOHE, BERARLE L OKREVH OMmER 25
D, KEOVHMOFMFIHEEBET I & 2&ERITHEIE L,
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2. kELWDOEBE

2.1 HEAREHBEOHEE
2.1.1 HEAOEE
st A 1, b K KERAK (Abies sachalinensis (Friedr. Schmidt) M. T. Mast.) T&€ 0, stM

C
B-3 b FwvREA dhidiEEiic cikip

Fig. 3. A natural-grown todomatsu log obtained in the Hokkaido forest of Tokyo University.

-4 ftal b Koy oo f CGERUREILHE )
Fig. 4. The stump of todomatsu in the Hokkaido forest of Tokyo University.
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DOFWEE 75 &K, #E&E 365cm, ROFE 30cm, EEH (GBI 356 #HE/\HEicT 1999 4E 3
B 15 BicfEEL 7

HEEAA 2 b K= v IEKK (A bies sachalinensis (Friedr. Schmidt) M. T. Mast) ©& v, 0
DOFIREIE T8 F, MK 365cm, KOE 24 cm, EEH (HII) 356 MBI TRIFERAR
HicHR L 1,

A 3; b M= v KK (Abies sachalinensis (Friedr. Schmidt) M. T. Mast.) T », Tl
OFERENT 116 A&, [ 300 cm, KORFE 50 cm, HFEAFAHBILAEEEH 16 HEEIC TR 4
H30 HicER L (-3, K-4),

212 HBHOHBE

NS OHRARIB IR, THICTHRE L%, 1999 5 B 25, 26 HICIb#g#E I 55
TR ZTT - 1o WMATORO 0BT AR5, -6, ®-7 IRt "M ofjic, +4 X, &

-5 fE0K 1 oROWR (& KO, A o)
Fig. 5. Cross section of todomatsu log, No. 1. (left: top end, right: butt end)

X-6 MK 2 oAROME A RO, #H: sol)
Fig. 6. Cross section of todomatsu log, No. 2. (left: top end, right: butt end)
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:gc-m’r'f e
L

5

Bt

i
.

K-7 UK 3 oAkOMm Bt RO, A oool)
Fig. 7. Cross section of todomatsu log, No. 3. (left: top end, right: butt end)

Fig. 8. Measurement of log sizes before sawing.

ZMELE (K-8), 0%, mAOZEVIOEE LI (-9 kT, <4707+ A EFFT 7
FIAHFEHOT, A1 & 2o TRAROFRED, AR 3 KoL TRAODIEAERM
HWoRREIC B 2EERIEE KD, BEHAKRIIRO X5 B L, HEUK 1 3R
(B1-10) ic£h 3cmEXiT, oz AAEZ—EESTINTRICHKI L) L, E 9
B, 20K, #ARICIZFEEC3I> vy (&1, thThoREELHl- 7, fEAK
213 3em i SEEL, |RETHEL. Tok THOWRTNTE 3X3X30cm IKITL %
(B1-12), HE4A 3 (2ifhE T 3 cm ORI E, Hix 58, 2Ok, B OHnH S IEHH
EARE 72 (18, K-14), FAMIE<1 2707+ (fZFFT 7+ 51 ¥ %&H 0 CEFES
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Bl-9 HEAROmAOOUIN
Fig. 9. Cutting off both ends of a log.

N .

K10 Fukd St 2% 4 5 (b ki <)

Fig. 10. A log is sawn into lumbers at Hokkaido Forest Products Research Institute.

Hekwicot, REEAHEICEEFHEFC IR DT, 25 0RERE & fiRDIEME
=—NTK 34, SIKEORELAZEXZ IRETIbEED S EHOERSE 0% - 12,

22 BERER
221 #EK1ICDONT
KoMz zRA LR T-EEE2RE L (K-15), M-15 ¢l3, KEVHEALlE~—
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a log 9 pieces

AKX i 9%
- g 3 %

IemlztE i E

EhEhZBRE

Enveloping each

Sawing into lumbers with

a 3 cm thickness. MARIC3 %S

sample

Cutting into 3 pieces along
with the length.

11 #AK 1 ostokkT
Fig. 11. Sawing pattern of the test log, No. 1.

a log 7 pieces

EAN Si T

A mIZ30cm
IemIZHE LR E TOIZY M
Sawing into lumbers with Cutting into a 30 cm long
a 3 cm thickness. along with the length.

_’

VA"’A‘“

3x3x30 om 1= 4] M /%n%nima

Cutting into the size of 3 x 3x 30cm Enveloping each sample

XK-12 H3K 2 08IM OBET
Fig. 12. Sawing pattern of the test log, No. 2.

H—THATH B, TOXDSHEFAKR 1 IcB 1T ZKEBOMIZ, FNEEDOKEVI D LIATFNCHIE
LTOWBIENbMPE, TDXSEKAVMIZ LAGERBERG'Y 12 X B3RITX S 4 % LHKEVH
(Branch-born wetwood) & 735,

EoWEEkL, BEIEHLLLDIIH>VT, AERAL, KREMomAILSEEAHZEL
(®-16, ®-17, K-18), WHEHIT OV TE, KOHE L - TR D SEHIC 1~
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B-13  EH R AR D

Fig. 13. Sawing pattern of column.
5 peices

AKX ait 5K

IemlCE R E WMARICIFSR
log is sawn into lumbers cutting into 3 pieces
with a 3cm thickness. along with the length.

—
BUDBAMD
ERAZMD 3% ththz@a
getting column from the cutting into 3 pieces each column is enveloped.

remaing part along with the length.
14 #E0K 3 o®itt okt
Fig. 14. Sawing pattern of the test log, No. 3.
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B-15 fitstA 1 284 L clE oM EmIc B 2KkAV (Bx—28) 05

Fig. 15. Wetwood distribution on the surfaces of lumbers that were sawn from a log, No. 1.

OFESEO T, &5, WA 3FS Lo 0T, KOMOHRE 1, mOfl 3, oo
Wx2ELt, FlELTIRES1-3-1 %535 &K 1—H 25 3B ol—hm i 3
R LIHNOKROMOWR, L0HTEILEB, FUMts|VWTHHERICIEI 3em TELICHED %
S t, £, BAETH - Th 300 SEHBREEFIL 7, KAVH & IEEHMOZHAERED
2w FrAICoVWTIRERT S,

AR#E, ABEiCHBELTOERE E, #liER AVKLEZEDTOMORERE OHEHA,
ZHOORETKEVHBICEINTVE LD E A, BREAFI DL -1,
IKEVWHMOE  AEIRHTICILEA Y 2 - THE LU TE Y, [EHICBIESRY 2 oftho SEERE
CTWd (K-19) BE LD imat, COLI M, KEVHEE, BHIERZDXRE & DBF
IO WTIHMEHE 29 12 & » T HliHE OEHEIEESERE TV 5,

222 HHEAK2I1ZDOT

oM EARL BT, KEVHOSHIZOWTHEL 2, KEWHDIEE A EHEIE I
ELTHBREL TV (X-20),

2.23 HHEAR3IZDONT

EopxAgA Bl c—EEELEEL L (K21, K-22), K21 TRAZH» S, H-22
TRAEMDLSHEE LI, CNHOEBHICEBLWTHKBVHMEZi:~—» —THATH S, %
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F-16 HEAR 1 b oEohizfitbt (No. 1-No. 3) HOKEVLOIRE

Fig. 16. Wetwood distribution in todomatsu lumbers (No. 1-No. 3) that were sawn from a log,
No. 1.
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NO. 1-6

E-17 fEAK 1 o ohiii# (No. 4-No. 6) HOKE L OIREE
Fig. 17. Wetwood distribution in todomatsu lumbers (No. 4-No. 6) that were sawn from a log,
No. L.
D%, EAHE3EFLAZbOI>LWTEEARE L (K28, K-24), ChH6DEHEMN®SH,
AV R SEEAFNIC TH L LI mT 2KEVHMBR O, £, #EAK3ICO0TH,
K WHEBOBBERENEL > TVEELIBHLR AL, COXITKEVHMI
LAGERBERG'? I £ B3 BITX 44 % LKAV (Root wetwood) £78 5,
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BJ-18 HEAK 1 » 55 o2 (No. 7-No. 8) Ok L o HE

Fig. 18. Wetwood distribution in todomatsu lumbers (No. 7-No. 8) that were sawn from a log,
No. 1.
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#3 AR Licsl akEVEE, MiER (PicT L), o REHMELE OBE

Table 3. Relationship among wetwood and knots, pitch streak, other abnormal tissues

HIE L= i Sl i SR B
Hh -8 (| 375 220 14 609
REWRICEAE L 2% () 293 161 13 467
KEBOWHIZEE L 72EIE (%) 78.1 73.2 92.3 76.7

Bl-19 &A1 okAVWHEFNICETh 3K

Fig. 19. Defects in wetwood of todomatsu lumber from log, No. 1.

23 F&d

Bibtigd, BHEROMERICOVTEHRELTE > 7o, KEVLMIIE, iR AVELGE, 4
ALhOREEEBICENEZEDBED T, Thhd, BHLTOEHLTVE LS, KA
WHTIE, MRS AVKERE, BALHORENS & TEBEECHBBIER LRELY
ERTZETERBHEEC L ->TVWE LV TENEL SN, FriT, BISEROEICITVFR
RICZCHEL, Z20LHBEFTKEVHORENSIEE TH -1, TOT EMS, BPSE, Rk
OEEICRIC B IGIC X D ERRICTISBEL, 20 &5 HEFTICEIERITR &S 1 3 BRIC i
BIEHCERBEOERNS Y, BEEVSERT 20 TREVALHERIL 72,

3. P E2YKBWMEEEREMEORELE:

3.1 [ELBHIC
AETIRF F= v kEWE D SEREL 725808 K & 1B FH A SEELL foalliid & osic-on»wT
J:tﬁ%ﬁ') f:o

3.2 ghFE

3.21 EBAEX

(1) Bk

A1 & 205K BERAHEL L (2.1 #EFEAEH B OFfEELEM),



110 HEAEM - EH B

i (knot) /

K&V (wetwood)

X-20 HEHAK 2 2 S B 7 M OREETOKEVWH O

Fig. 20. Schematic shape of wetwood on the LT surface of the lumber sawn from No. 2 sample
log.

A Lic> 0T, KEVERERE L IFKBVRBRESE—OEREZIL LSy F v oL
tz (0-25), LH L, #EEAK 1 OF#IIA KOO HRIC 1/80 rad i LB N T W 2129, [Fl—0D
FHESU LI IER L 2HBATH > ThH, 2TE—OFER» S IBHIL TRV & &
LAY

KEVEHEE EIFKEVEREAOER L, MEOKEVWHOERE, SED, THbLL, M
WKBWEES LML WD, KEVEH 20% LIT0 b0 EIEKEVRERE, HEOKEWEH R
ZE0 50% U LD bDEKEVEHERAE L Lo (K-26), REAIEMRABEA (E=—1TL 3
%, BHETHRE) Ob0 L SHEHERE (20°C, 66% RH TEHS/KRIGELL D) #hEh
IZOWT 2X2X380 cm it Eif ., BT 2X2X30 cm DORERKIL 48 (K, HMT 2X2X30
cm OFHERKIT 44 FHE L7, T o ORBAETRIITREREIT- 2%, IREORWE I A %R
U, 1X1X15cm OHERAELZHEYID H L, KT 1X1X15 cm ORERIEIZ 48 15, AT 1
X1X15 cm OHERMA L 29 FAEL 72,

AR 2 1ICHOVWTIE, ZoBEXLTTEXARD S b 4B & 72 20 & RERAEEVERR L 720
H5p L 3IX3IX30cm IKMLL TH W/ HER{E%EZ, 20°C, 65% RH CTEHEKRICEL S
7ok, 2X2X30 cm it B, HEK 2 >0 TIRKEL, FKEVD < v F v 73T
T, [T 2X2X30 cm OREREE 40 (FHR L, 72, iR 2 > THHEAK 1 LEH
2, HIPEEBRET - ik, REOEWVWE ZA%2EU, 1X1X15cm OHBEETIOHL 7, [E
T 1X1x15cm OFRERAIL 38 KR L 72,
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3-1 3-2 3-3 3-4 3-5

K21 AR 3 o Bl OARERZEDZ B T 2KEVO S
Fig. 21. Wetwood distribution on the bark-side surfaces of lumbers sawed from a todomatsu
log, No. 3.

(2) Hik

HH P ERER 1 JIS Z 2101-1994 Ic#EHLL T, FrHEASAME (INSTRON 4204) ZHV, 702~y
FZ2E—F2mm/min, 2-¥E@IWETED 1445 (=14dcm £7/213 28 cm) TITH - 7/,
&4 ORERIED O HRERFF O TR, B S, fhF BRG], B ¥ v 7 {REE RS, 1X1X
15 cm ORERAED S 3 & ST, HEBRFOSKE, 2WEHE bRD 1,

thif v~ 7 &%, i HREEE, dhidmms ko (O)~@) Rk -TEHL, FHEES i«
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3-1 3-2 3-3 3-4 3-5

B-22 fEAK 3 » SB M ORERFE R BT BKEVONH

Fig. 22. Wetwood distribution on the pith-side surfaces of lumbers sawed from a todomatsu

log, No. 3.
TRz,
Ey,=4PP/4814y (1)
O'bp:Ppl,"’-lZ (2)
o,=P,ll4Z (3)

Z iz, Ey: BRF Y v 7B (kgf/cm?), ow: BT HFIPRRE (kgf/cm?), o, B S (kaf/
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[-23 f#EAK 3 5 5158 (column-1, col- [4-24 A 3 » 58 HHM (column-3, col-

umn-2) O JHEICH T BKEVDOSH umn-4) OEMEICH T BKEVDHH
Fig. 23. Wetwood distribution on each sur- Fig. 24. Wetwood distribution on each sur-
face of column sawed from a todo- face of column sawed from a todo-
matsu log, No. 3. . matsu log, No. 3.

cm?), 4P: HfllEic s 2 FIRATE & FIREE & 02 (kgf), dy: AP4 HIET 5 23 RO
fzb A (mm), [: Wi —RE— A » b (I=bR%/12), [: A% (mm), b: RERAEDOIE (mm), h: &5
FoEE (mm), Z: WEEE (Z=bh%/6), P,: HLFIFREERIE (kgf), P SATE (kef)o

A 1| ORBRERO ST T, KBVEERESIEKE WHRMER cHifiEs, ghiy AR
B, B v 2 REERE, BRETL 1,

K 2 OREBFE RO T, 2X2X30 cm OFERE E 11X 15 cm ORERER] THY 78
X, pFLEFIBREE, BhiF & v 7 REE e, BETL 7,

322 BR-EE

(1) HEER 2 ofEH

A 2 0 2x2x30 cm ORERAR, HREOLOH 104, HiESTULOH 201K, With
LKA LD 10 FTH D, HEAK2 O 1x1X15cm OHERAIX, HREO DA 104, Hix
SLLON 181K, IHMHOKZLDM 10ETH » 7,

chooABRich 2 RBRERIIFA, FSHICRTHEITHS, F4 L0, 2X2xX30cem
oREAETE, hdims, iy v SR T RIIMEREO SRRk TH D, I HFIIRE T
IR SRR DR KR TH - 120 TS, #F Y v 7 {RECUMREBRIE OGBS BRR
Th-71T &L, FHERRICE VT, EREEERE L 0 IHEREAOEREI VLD
i, RBREBFOFE I ICBOTE, IHEBREOFE L BRSHREOFEOENREN 12T L
Do, ERGHEEAE LicbooRicE, MoRflic, MEIcREhTwEWEEOSVWE L ED
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FEABEVRBE

normalwood sample

AKEVRBRE

wetwood sample

KEVH

wetwood

K25 <o Fv7o¥F

Fig. 25. Sampling method of test samples of both wetwood and normal wood.

KBEVEEEK

Wetwood sample

Normal part occupies over 80%

FKEVRERAE

Normal wood sample
K26 JKEL - FKEVEREOES

Fig. 26. Definition of wetwood and normal wood sample.
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#F-4 B 20 KB (2X2X 30 cm) ORlFBEERKER

Table 4. Results of bending test of the air-dried samples (2X2X30 cm) obtained from a todo-
matsu log, No. 2

HERFF DR iR & BT HLGIRREE B Y v (R SRR

(g/cm?®) (kgf/cm?) (kgf/cm?) (kgf/cm?) (mm)
2R 0.372 539 252 7.07 X104 3.13
(40 &) D}ty (0.0276) (82.6) (58.7) (1.18X10% (0.980)
R AR IR 0.381 554 259 7.38%x104 3.24
(10 {k) oty (0.0254) (74.3) (53.6) (9.67 X 10%) (0.495)
Hi%x & A RERIE 0.372 513 251 6.47 X104 351
(20 &) Dty (0.0337) (98.1) (69.5) (1.22x10% (1.13 )
PULZ Y 537 0.363 574 248 7.98x10* 2.29
(10 1) oy (0.0132) (36.1) (46.7) (5.23%10% (0.376)
FEIIPS D RUE I3 EHE R 2,

#-5 A 2: [ESARE (1X1X15 cm) O REBER
Table 5. Results of bending test of the air-dried samples (1 X1X15 cm) obtained from a todo-
matsu log, No. 2

REREOEE  #iUms  dPHAIRE ha v o R0 akE SEREE

(g/cm?) (kgf/cm?)  (kgf/cm?) (kgf/cm?) (%) (g/cm®)
ESTN T IEN 0.358 603 297 7.72%X104 11.1 0.322
(38 {&) DIty (0.0278) (77.5) 47.9) (1.24%x10%  (0.715)  (0.0247)
MR AR 0.366 646 292 8.44X10* 115 0.328
(10 &) oy (0.0191) (54.1) (24.8) (7.76x10%  (0.146) (0.0172)
% & AT HERE 0.354 577 280 7.11x 104 10.9 0.319
(18 1£&) oYy (0.0335) (92.2) (46.8) (1.45%X10%  (0.971)  (0.0296)
TR 0.357 606 335 8.11%x104 11.0 0.322
(10 1) oy (0.0238) (47.7) (49.2) (4.81x10%  (0.270)  (0.0221)
FEIPN O Bl i IAERE R,

#-6 HEAEHEE & TREEM/

Table 6. Standard strength values and those lower limits

v~ 7RI L it IR o & HAMTRE
BAERE(E (kgf/cm?) 70,000 650 350 70
TRRENEE (kgf/cm?) 60,000 450 250 45

RENESENTVWS Z EDBHERITE 5,

#£50 1x1X15cm OHRERAETIR, T, vy v 7R T RERSRBREA DG ED
BATHY, BT LFIRRE TIRIIMABREOPAESRRTH - 1o, BRERREDOTIIEICE
WCRBHOBEEN TR -7 &, fhoths, dhTHARRE, v v 7 REOESREENIC b
BLETEDD, 2X2X30cm ORBETERSRBELE L TOVASDEEENTVLLEEZLS
NAMECENRTOEWREHS IXIX15ecm DY A Xic b ) 3 V7 3BIEO Rz E W
5 EMHERITE 5,

s, fiFy v SRR TR, WRBREY 4 XE ST Y v 7 REBIC D W TIRE R
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F-7 MK 20 [EHERME (2X2X30 cm) OTRBERORBABNOBEEEOEE
Table 7. Statistic significances of the results of bending tests with the different air-dried
samples (2X2X30 cm) from a todomatsu log, No. 2

HEpoE I ey RS L BIRREE T v v 7R
R X R — — — —
/R pi X M — — — _
B X 3044 — — — *ok

—IHEEERL, *3BEKESY THEEZHD, » IHEKE 1% THEEHD,

78 MHER 2! JEEEBRAE (1 X1X15cm) OHFRBRICE T 2RBABIOEEZOHRE
Table 8. Statistic significances of the results of bending tests with the different air-dried sam-
ples (1 X1X 15 cm) from a todomatsu log, No. 2

AP O®E  #hds  THEIRE oY R AkE 2REE

R X Hi — * — * — —
iﬂio-\,)e‘i X 1‘2*7}' — - * — Kk —
Bi X 4% - - *ok * — _

—REEELL, I IHBKESYR THEEH D, » IHEKELY THEEDH D,

FE(E?® 70,000 kgf/cm? (F-6) Zifitc LT, hdmSicoVwTid, HEEREE 650 kgf/
cm? 21z LTH 5F, TIREVEMY 450 kgf/cm? 274 10§ 1 - fo, FHREMEHEIIAYE
BERGTREICIEDONTVWAETH Y, REBEORFTOBICEERIEEHT 5720 I1cH
WAETH 5,

R BRI, HieEAKEERE, UMREE, »oROABEOEHEIR, EEALVER
BF_HETEODL LN, TOBVICHEERENSLINE DD, tRELIT-> THANTAL
LA, BERIEIET, F-8OMEY L1572, 2X2X30 cm OREETIE, HiEZALRKEBRIEE
MEBREOBS ¥ v 7158, BRKE 1% THEENHBDATH-12, —HT, 1X1X15
cm ORERATRER AR LEHESALZRBRAOM MBS SfiF Y v /158, £/, ERE
HWBRIA LIRS LBIRE, 8% SA 1R EA & IMRHBEOMT ¥ v 7R, A&
KES% THEEZVR O, HixEARRRA L UMABRKOI T ELBIRE, ER SRR D
MR DE KR, HEKE 1% TEEEBRLO NI, T0L 51T, 1X1X15cm OHEBET
AEEDORONZMAEGOLENE D - 12T &1, EREARBRAETIE 2X2X30 cm OREBREH» 5
IX1X15cm DEEREND b Y I vV OBICHRIICREDBBREENL—FT, BirZAKERR
ATk 2X2X30 cm OEERAED S 1X1X15 cm OREE~D M) 3 v FOKE, ERSEHERIAZ
EREVBBRESN L P - I EERELTVEEEZ SN B,

2Xx2%30 cm OFERAL 1 X1 X156 cm OFEERARIC BT 5, AEREOERE, ik, i
GIFRE, B Y v VRO BEEOERMIC DWW T ERELT> THANKLEC A, HRIEFEI OB
D& ot B4 XDOLREAL S L ToRRBEOFE, v v 758k, kU, EREAHR
KES Lo v v 78, Ei2SARRBRELE S LothFmsic, BE/KESY THEEENR
bht, i, B4 XOEHRMELE S LToliEs, T FIRE, kU, BRAZRBREE
5 Lofhidms, IHMEEREAE S LodhiF ARRE R, §8/K#E 1% THEEBR SN,
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F-9 UK 2 HTRRICB Y 2HERAY 4 XBlOFEEORHE

Table 9. Statistic significance of the results of bending tests by the difference of sample sizes
that were obtained from a todomatsu log, No. 2

HERE OB ghig & g L BIRREE B v v 7 RE
EERA * ok % %
R R A — ok — *
%4 A 12 EERA — * — _
B RER A — — *ok —

—REEERL, «B3EEKESY THEEDD, = IHEEKE 1% THEEDHD,

HERBEFOBEE I3 1 X 1X 15 cm ORBRAO HAeEE LTEWEEZR LI, I, b)Y I v
Tk B EEEOBWREOREY, s L THY A ZORBRAMCEREEZ LR EHI L
Kot b EZ OND, EOEEICBVT, BRERREOMEICHEATOEOWRED, PY 3
v &k BREO TR AR LA, fiRE, i v v 2R BV TER ARREOHR
KA RN WEEENTE LI EDD, &5 TERKERBEOMEICREN TS WK
B, FY I VTt E-TREINIEEZBLIENTE S, 1272, BITHFIREIC VTR, &
RERERE, A S AR RBIATERBEY A XEICEEENES S, UMRBEOFER K A
TR WA EENTE L, Chid, RERMAY A XAVNS B E, HARINICHES/NE TS
EBIEL DR EEL NS, ¥/ REPHIT RS 5 & IRAMEN/NS > TOTHR
ER R DWITIRE O IC & » TREREAD ¥ 4 R DEFRAZEA L 12505, BHFHFIRED L ST, &
BEED AN ETOMEN HRD B DI, ERBEORHBASEEL TS EEL
ENB, oF D, EECEF v — FORVEDOKRINH 570, HAEEL OSANIFELATOR
FARD BT, FRECEBANKEL > EXERAURMETROZ I ENTEL P IID,
BT HBIFRES 1Ic > VW Cld, RS, it aA 2Bk TR Y 1 KBICEEENFE
3, DMRBIEOREREY 4 XECHOWEEENET 5, &V, s Ciid v v 7R
3i& - RN TR O EELZ SN D,

(2) HEAAR 1 OfER

O KEHBE 2X2X30cm

A 1 © 2x2%30 cm ORERBRKI LA T 48 K05 B, KEVREED 181K, JPKkA
VRS 17 16, FE—0E#E SO » 727KBVHERMAE & IR VHERA R 114 (22 14)
BAZENTEL, INLORBAKICH T EHRBRERIEZ-10ITRTEY TH 5,

KEVOWEICSA ZHEAEZ B 120ICE, WOBERVEEICEGZ 2B RINEN
SV, WEICEELEZ ZERE LTI, OKEVLAD) K&, &KE, 2EEE, TR
EEAEZ ONDE, ThHDKBVIADREIC>VTIR, BBRAECEENTVWEISICIRLT
2y F v L, RBEETOHE L, EkRI->VTR, EEEBERETICTEEHREBICES
TWBID—ETH b, FHERIFICOVTIZ, KEV, IFKAVERBRARICESED T &5
IRETHBEENED ONB P - 12 EPORENTVS (F-1D, 2EFEHEICO>VTH, 05
ORBRIKITEEIREE LTH 0T, RBHOFE, I HbbSHBEETRETS L, (tRETH
BENADONE P &M, F‘Lﬁi%ﬁ%ﬁ%l:%bi‘ﬁﬁh\ ZEWREING,

#-10 £ 0, KEVRBAEDFEE S IKEVARAOVIGEE, s, dhiFHAIRE, i
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F#-10 HEK 1 JEHERA (22X 30 cm) ORGSR

Table 10. Results of bending tests for the air-dried samples (2X2X30 cm) obtained from a
todomatsu log, No. 1

AR OEE s pJHIRE Y v R TPERIE

(g/cm?) (kgf/cm?) (kgf/cm?) (kgf/cm?) (mm)
2R 0412 576 222 8.35x 104 2.39
(48 (&) OFty (0.0181) (61.5) (34.8) (8.47 % 10%) (0.378)
KEVRERA & 0.415 547 215 8.13x104 2.44
(18 {%) oty (0.0144) (66.5) (35.5) (9.69 % 10%) (0.349)
FKRBVHEBRE LA 0.410 589 220 8.57 X104 2.35
7% oF (0.0202) (60.7) (33.6) (7.92x10%) (0.376)
FHT 18 - 7ok B VB 0417 551 210 8.22x101 2.39
(11 1K) Oy (0.0164) (66.5) (35.1) (854X 10%) (0.360)
THTIL - Ik B OEERIK 0412 594 217 8.71x104 2.50
(11 k) 0¥y (0.0226) (72.0) (33.6) (8.70x 10%) (0.331)

TEILA D EUE I FHE R 2,

F-11 #ER 1 JEEBRE 2x2Xx30cm) ofiFEERIcE T 2KkEV, FRKBLOEVICLIEE
ZOEHE
Table 11. Statistic significance of the results of bending test with the difference between wet-
wood and normal wood

B OHE HE i & M HAIRRE By o 7R SPAERIE

TKEBWVLE X — — — — —
KBV RE
XHT 18 - 72 — — — — —
KBV XIEKEWV

—REEETL, xIHEKELSYR THEEDH D, » IHEKE 1% THEESD,

#=-12 #EK 1 KB (2X2X30 cm) OpiFRER I T 2KkEBV, KRBV OIER

Table 12. Correlationship of the results of bending tests between wetwood and normal wood

HERFF O ghiram HEFIEBIRRE  E Y v SR TSRS

¥ BE 1% B 0.944 0.772 0.768 0.661 0.864
B DB E ok sk ok * sk

—(3HEBER L, * (3B EIKESY TS b, *+ IEFE/KE 1% THEH D,

F¥ v 7RIV THARTA S &, WIFNGIFKBVRBREOIE S MRE WVEER L, 2172,
fhoigs, sFHBIRE, Y v 7 REOBEREIC >V TR, TR - 723K BVERER A D
IR S Y v I REEBRV TR, WThbKEBVRBEOASKREM -1, T/, HiFv
Y IREICO O TRKEVRERRE, JEKEVHRA VSN & EEREE Th 5 70,000 kgf/
cm? Zf7c LTwichs, i ic >0 TiikBVWREBE, EkSVRBEVFA S FRAE
8 CTd % 450 kgf/cm? 27291 T X712 - 72,

KREVHERRE, IKBVEBRAOH RS, BTHAIIRE, ity v /5 RBREEORE,
PEHERIBOTEOZIC >V THREETY, MEOEPEER D TH 3008 5 M1,
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b F Y KEWH OBIEE & R

800 {
Y:X\
700 ERAEE ‘///
¥ o
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600 Fy =0.9257x
% O
o
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/ o
<_?_'FIIE£E{E
400 I
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JEKBELBER (i (738 & (kgf/cm?)

K-27 KEVWHBRE LK VHABRED T
M O (KEM, Wrilnrdk2x2
cm) r=0.772(k*)

TR B NEUBR kel 7 L R B (kgf/ om?)

Fig. 27. Relationship of bending strength
between those of wetwood and of
normal wood. (Sample condition;
air dried, 2X2 c¢cm dimension)
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FEK BEL VBB {48 1 L AP RR B (kef/ om®)

K-29 KEVEREBRE L IKEVRBRE DS
HBIRREE DIRABE (Sigcht, Wik 2
2 cm) r=0.768(xk)

Relationship of modulus of elastic-
ity between those of wetwood and
of normal wood. (Sample condi-
tion; air dried, 2 X2 cm dimension)

Fig. 29.

KEBVEERER (Fv> 7 H i kef/cm®)
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O y=09409x
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‘FEL!&
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Jek B UVELRRGKER (7> & R 8 (kef/om®)

X-28 KEWRERA L IEKEVARE OIS
Y v 7R OMEE K&k, Wik 2
X2cm) r=0.661(x)

Fig. 28. Relationship of modulus of elastic-
ity between those of wetwood and
of normal wood. (Sample condi-
tion; air dried, 2 X2 cm dimension)

05 /
— 047
g 1.0102
y=1 X =
S
044 I
b
ﬁ o]
O,
& 041 c
& o
® V?/
X 0.38
0.35
0.35 0.38 0.41 0.44 0.47 0.5
FEK BRIk M B (g/cm”)

XK-30 KEWVHERGAE L IEKRE VEHBRAE DS
HWHIFREEDAREE (Ezhs, Wi~k 2 X
2 cm) r=0.944(x*)

Relationship of modulus of elastic-
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WC &, tRETHEELSEDONE L - EDLSRENLTVL S (F-14),

F-13 £ 0, KBVHARKOFIEE & IFKBVRBRADOEEE L, dhifms, i LAIRRE, dh
Iy v SREIC O OTHARTA B E, WINLIFKBVRBRAED I I BREVEER LI £,
RS, BFHFIRRE, Y v 7R OBERZIC O VLT, KEW, IFKEVEETIIK
BOVERADOLBREL, KEL, FFEKBOBTITE - 72 5O TIRIFKEVRAEREDIZ S AKX
Moty Fto, PV Vv IR OO TIIKEVERE, FFKEVEBREVTNS F ey
HEBRAREZY T & B 70,000 kgf/cm? &z LTV, UL, hiFgsicouwTiddekauniEs
AT IR ESY T 5 650 kgf/cm? Z7: LT WA, /KEVERATRE TREEMEY TH
% 450 kgf/cm? Ziglz Tic T X - 1o

KEVRERE, JFKECRBRAO IS, FHARRE, Y v 7% SREOEE,
SEYIEEE, SKER, SEFEEOVEEOEZEICOVWT LRELITY, MEDENEENLLDOTH
BEDhFENI, BREIF-14 OB THO, KEVHBREKELIFKEVHBREORICEEZR
ﬁf}”} 7o

SHT 12 » KB ORERE & IKBVERERA S ORI % & v, HEOERE, HERIRES L i
BHROME X R~/ (F-15, K-32~K-38), £-15 &1, FHTis - 7o/KBVERERE L IEKEL
REBRAOHEBIRE T, HBEOEE, FHFERIETIEREKE 1% TEEREHETH -2, &

#-13 K 1 KRB (11X 15 cm) O FERFER

Table 13. Results of bending test of air-dried samples (1 X1X 15 cm) obtained from a todomatsu

log, No. 1

HERFrO®E oty T HAIRRE dhd v v /R EEERIE SKkR SuRE
(g/cm®  (kgf/cm?) (kgf/cm?) (kgf/cm?) (mm) (%)  (g/cm?
ExE N 0.400 665 326 8.87 X104 2.39 114 0.359
(48F) DY (0.0201) (106 ) (62.0) (1.30x10% (0.378)  (0.595) (0.0177)
KEVRBRE 2 0.402 619 299 8.58x 104 241 11.2 0.361
(13K) DY (0.0156) (173 ) (90.1) (1.99 X 10% (0.372)  (0.835) (0.0999)
FEkEVREBRELA 0391 662 317 8.71x10% 2.32 114 0.351
(16f) DY 0.0213) ( 47.4) (35.0) (1.02X10% (0.429)  (0.686) (0.0186)
ctiz-fkAVE 0405 646 322 8.99x 104 2.36 114 0.364
BRETHOEE  (0.0177) . ( 764) (46.4) (1.09X 104 (0.422)  (0.209) (0.0155)
iz - kAL 0411 694 324 9.36x 104 2.44 115 0.368
HBAET RO (0.0241) ( 93.6) (49.1) (1.29X10% (0.368)  (0.160) (0.0216)

FEILA DELNE (AR 2,

F-14 HEK 1 STRERERA (1X1 X156 cm) OBITRERICE T KAV, FFKEVOFEZDOHE
Table 14. Statistic significance of the results of bending tests with the different air-dried
samples (1 X1X15cm) from a todomatsu log, No. 1
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#-15 A 1. [EERERE (1 X1 X 15 cm) OETRRICB T 37KEW, FEAEVWDOIEE

Table 15. Correlationship of the results of bending tests between wetwood and normal wood
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Fig. 32. Correlationship of bending strength Fig. 33. Correlationship of modulus of elas-
between those of wetwood and of ticity between those of wetwood
normal wood. (air dried, 1X1cm and of normal wood. (air dried, 1 X
dimension) lcm dimension)
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Fig. 34. Correlationship of proportional lim-
it in bending between those of wet-
wood and of normal wood. (air
dried, 1 X1 cm dimension)
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REREIC BT 2 RS RIEFZK-16 ITRTE®D T
b5, KEBEVHEBRAEDEME & FEKEVEERAK
OWGES, shifmx, s RAIRRE, fhif v

VIR OWTHAT A B L, XIS 5 FIFKB VRO E 2R &, LWInbKE
WHRERMADIZ S AKX WEER L, $7, s, gy v ZMEHOEERZ TSV TIRK
BOVEHERAD DS, B HAIFRE OEHEREZE IS W TRIEKEVRBREDOH R EH» - 1,

KEVHERE, FFAKBOHBREOMTES, MFLAIRE, v /R HBRoEE,

SPIERIE O FEEOZIC OV T REETTL,

MEDEVERELODTH 50 E 5 i~

BRIEAF-1TOBOTHY, DBEBFOFEENAEKE 1% TEPEH LN, THEETNEK

#F-16 HEA 10 AMEERAE (2X2X30 cm) OIS REREE

Table 16. Results of bending test of green samples (2X2X30 cm) obtained from a todomatsu

log, No. 1

AEREOEE WX BCHFIREE MY v R HEFRIE

(g/cm?) (kgf/cm?) (kgf/cm?) (kgf/cm?) (mm)

2HERA 0.763 303 107 4.36x10* 242

(44 &) o (0.122 ) (38.2) (83.3) (1.00X10% (0.310)
TRV EER A2k 0.893 304 112 4.64x104 2.40
(1K) oy (0.0356) (42.0) (21.0) (9.47 X 103) (0.347)
E1V/ G SRERY (NN 0.686 304 86.7 4.43%10* 2.50
(13 ) oFH (0.0836) (32.5) (22.3) (8.00 X 10%) (0.264)
THT 8 - KB VRERE 0.905 299 107 4.52x10* 246
O 0¥y (0.0256) (44.8) (16.5) (9.44 X 10%) (0.294)

THI 1L - 727K B WERERIK 0.692 304 79.6 441x10* 248
(9 18) oFt (0.0940) (29.9) (20.7) (6.87X10%) (0.262)

FEIP D BB R R 2,
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17 UK 1 AMEERA (22X 30 cm) OfFRERICE T 2KEV, IFKREVOFEZOHE

Table 17. Statistic significance of the results of bending tests for different green samples (2 X 2 X
30 cm) between wetwood and normal wood that were from a todomatsu log, No. 1
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%18 HEUK 11 AMEERA (2X2X30 cm) DT EHBERICE T 27KkE WV, FEKEVOMHEE

Table 18. Correlationship of the results of bending tests for green samples (2X2X30 cm)
between wetwood and normal wood obtained from a todomatsu log, No. 1
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Fig. 39. Correrationship of bending strength Fig. 40. Correlationship of modulus of elas-
between those of wetwood and of ticity in bending between those of
normal wood. (green condition, 2 wetwood and of normal wood.
X2 cm dimension) (green condition, 2 X 2 cm

dimension)
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PHREAX T RIKBVERED 3 S SRS, EFHRARE, iy v SR ovw TR
BERTERASR SN, EMRBRETRZO LS BEBINS SNZWIELD 5, KEVHER
EoHIKBVERRBRE L Y bEHWVEERTERIE TR oM, o, EMERATRINTRS,
BT HLFIRREE, B ¥ » R E O - I ESREZABR AR I LR EANICHI L Thi, ThHD
TEMS, COHBETIIKBVOBEICSZ 2HEBIZDOLNLVE, BEKETHE I LI
FDBENSBB L TWE I Ebh b,

@ HEMHBRAE 1X1X15cm

HEAR 1 @ 1X1X 15 cm OEMBERIRIE AT 29 hD 5 5, KEVERERED 12 &, FKE

F-19 BEUK 1 MBI (1 X1 %15 cm) QT HERER

Table 19. Results of bending test for green samples (1 X1 X 15 cm) obtained from a todomatsu

log, No. 1
HEpEoHE phths fTHAIIRE dhidvy v 7% FEERIE Sk 2%%E
(g/cm®  (kgf/cm?) (kgf/cm?) (kgf/cm?) (mm) (%) (g/cm?
2HEBK 0.757 373 153 6.39x 104 2.43 132 0.327
(29 k) DI (0.208 ) (31.3) (32.6) (8.38x 103 (0.308)  (64.7) (0.0167)
KEVEBELE 0971 374 163 6.35x 104 2.31 200 0.324
(12 &) D3 (0.0811) (36.1) (37.2) (8.43%x103) (0.299)  (27.0) (0.0125)
FkaVERELHE 0.565 369 145 6.27 X104 2.52 730 0327
(14 &) DI (0.0670) (28.8) (29.1) (8.31 X103 (0291)  (19.6) (0.0191)
15 - K& 0.997 363 163 6.05%x104 2.39 208 0.324
Bk RO  (0.0717) (34.8) (44.5) (8.92%x103) (0.401)  (25.8) (0.0130)
et - 1 IkEY 0.532 370 154 5.90x 104 241 702 0313
KBAGG ) DT (0.0316) (33.8) (27.8) (5.32x103) (0.337)  (12.3) (0.0107)
FEI P O BB IABHE R 2,

F-20 #tEAK 1. EMEBE (1X1X15 cm) OHFRERICEB T 2KEL, FKEVOEEZOER
Table 20. Statistic significance of the results of bending tests for green samples (1 X1X15 cm)
between wetwood and normal wood obtained from a todomatsu log, No. 1

RESOEE dhms i FHAIRRE fidv v R HEERE Sk 2REE

KBV EE X ok — — — — *ok —

FEkEBEV L&

SHT 8 - f27K *k — — — - *k —
BV XIEKEL

—REEELL, * IEEKELY THEEH D, » IFEKE 1K TEEEZH D,

#F-21 HEEAK 10 EMEREE (1X1 X 15 cm) OBFRERIC BT 27KkEV, FEKEVWOIEEE
Table 21. Correrationship of the results of bending tests using green samples (1X1X15cm)
between wetwood and normal wood obtained from a todomatsu log, No. 1

REEOBEE fhiuiss fFHAIRE dhdv v /R HEERIE Sk 2REE

H BS % & 0.867 0.730 0.855 0.949 0.956 0.845  0.839
THES D H * — * Hok Aok * *

—IAEBEIE L, * I3 EKE 5% THBS D, o IHREUKE 1% THEBS D,
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SEABETIRRY, IKRVARERICEEREZIZED SN -t bDD, Pl
HRIRITRIIAKBVARED 3 5 HihTaRs, #FHARE, iy > 7 fRucovtir@n
EERTEALBR SN, EMRBRETREDO LS LRSS SHZVEDL D h, KEVHER
EOHHIKBVEBE LD bEVEEZRTEEE CRON, &7, EMERE TS,
HETEEBIRREE, Y ¥ R E W - 1 DRI LA @IRENCEI L T, Thoo
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Y, BEKRTH L LK DBESHRL TWD T Eobh 5,
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bRy OKECRERE, EMEBRIEKICOWT JIS Z 2101-1994 IHEHLL 7- BT RER 21TV,
e, EHAIRE, #Y v I REAKE ORI L D BEEBEZT B pE MOV THN
oo FERBTHABRAETREIRS, FHAIRE, Y v 7 RSV - IRV EER
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EMEBRE TR RS, HHBIRRE, B v S REE O o IR 2R E L DL
THY, KEVREBA L IKEOHRE OB TR TRARK L iz, KEVRBEDOH KA
EVEESS -7, LirL, THiC bHETHTZERELEL B2 - 1

3.3 HiE#MEEER

3.3.1 EBHE

(1) =ERE

HEEAR 1 » SHlBREk 2 HE L7,

HEAR LIt 2 0T, MEEMSBAE ISR AR A 2T R AL o 0 L 72, dhistBaikidk
BUVREA LIFKBVRBRAVE—OFREST LIy F v I LTH BDT, RIEMHAERA
SIKEVERE LIFKRBEVEREGE—OFREST LD >TV 5, L L, #EK1 0F
BISHKOBED ST 1/80 rad F EHWT W20, MEHRBAKIc->VWTd, F—oFHh%
BUIIIMERLTOTS, 2{F—0FH, oBREN TRV EVWI EEH -7,

MEEREREBRAIC B VT HKAVRRE L IKABVRERAEDOERIZ, MEOKEVEOERED 5
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VDRERBAEZNENITHO VT 2X2X 3 cm o BiF e, K[EERERIAIL 48 1k, HHRERMAIZ 30
FHEL -,
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(2) Hik

HeEMENER 12 JIS Z 2101-1994 1HEHL L T, JTRESERHE INSTRON 4204) ZHWV, 79X~y
N2 E—F 0.2 mm/min TiT» 720 &% ORBAE» O RBRIFOFE, HMEs, HBRogKk
R, SHEEERDI,

REMREBERIIRD W~6) Rtk > TEH L, AT 3 ek Tk,

HEEREY ~ 7R E.=API|AIA (4)
HEEHELLPIPREE . 0=P,/A (5)
ML S . 0.=Pn/A (6)

REEEOMT T, KEVRBRE S IKAEORBRAR TRTMRS £ HE, Bt L7,

332 #R-EE

(1) KFABRAKDIER

HRAK 1 ORERBRIEKIZLETIA8ED S B, KEWVERERIED 201K, FEKRBVHABRAED 23

#-22 #EAK 1 QBRI ORI HEEEREE R

Table 22. Results of compression parallel to grain test for air-dried samples

REREOEE WEREES SRR &7kER

(g/cm?) (kgf/cm?) (mm) (%)

KB VBRI A 0.396 384 2.36 9.4
(20 1K) OFH (0.0284) (45.1) (0.358) (0.589)

JEkEVEE R LE 0.387 405 2.41 9.5
(23 1%) ¥ 0.0172) (30.9) (0.376) (0.418)

SHZ 18 - 1ok B W EER R 0.393 400 2.34 , 94
(14 1%) ©F (0.0166) (39.1) (0.391) (0.671)

FHT S - foIER A VB R 0.391 408 2.34 9.4
(14 t5) DYty (0.0153) (35.9) (0.451) (0.415)

FEIA O BB 1B R,

#£-23 HEA 1l SERBREOHMERERRICE T 3KAV, FKEVOFEEDOTHE \
Table 23. Statistic significance of the results of compression parallel to grain test between
air-dried wetwood and normal wood obtained from a todomatsu log, No. 1

HERBFOWE HEFEAATE < S miE BkER

KEV2EXGPKEV2F — . — —
THT 18 » 77K B W XFEKREW — — — —

—REEEQL, x IEEKESY THEEDD, » IERKE 1% THEED D,

F-24 HEAl SERBREOMEHERRICE T KA, FEKEV DR

Table 24. Correlationship of the results of compression parallel to grain between air-dried wet-
wood and normal wood obtained from a todomatsu log, No. 1

HEAFF OB MEmEBE SRR PGS
18 BE % ¥ 0.794 0.312 0.891 0.670
RS DB *% _ sok *k

—3HEBAE L, * AEE/KEE DY THBA Y, w IEE/KE 1% THED D,
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Fig. 51. Correrationship of the results of

compression parallel to grain test
between air-dried wetwood and nor-

" mal wood obtained from a todo-
matsu log, No. 1. r=0.501
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KEVHRE, FERKBEVRBREOMERER
S, AkE, JBRMORE, FYFRIEOYY
EOEICOVWTHREEITY, WEOEVER

Be&DTHENEDI P, HRIEX23DEOTHY, KBV L IEARVRERADRL

I %%Ciﬁf)) 2 7‘:0

XIS - FoAKBWERE A & IR VEHERA L OMERE%E & b, MHBEOHEE, HEREREE & R
EROMHE 2F I (F-24, B-51), £-24 £ 0, Tt - 72k BVRERE & KA VB KD
FHBACRENS, MEMES IRl TRERSHEBESR SN -1 £7-, K-51 £ 0, HEHFRX

OEPEHROEEF 1 DITOEE S - 72,

26 HEUK 1 MRG0 FEmRERER

Table 25. Results of compression parallel to grain test for green samples obtained from a

todomatsu log, No. 1

HEFFOEE HeERER S SRR kR
(g/cm?®) (kgf/cm?) (mm) (%)
IKEVERERA L& 0.911 166 2.28 176
(9 1&) DFty 0.125 ) (10.5) (0.367) (33.8)
FER B VAR E LA 0.510 155 247 59.2
4R oFy (0.0469) (23.2) 0.271) (15.1)
SHT I - 27k B WERERE 0.906 167 243 173
(76 oy (0.166 ) (19.1) (0.391) (36.7)
$HT 1 - kB VW REMA 0.509 160 247 58.6
(718) oty (0.0453) (15.9) (0.451) (14.5)

TEIRA O fiE 1R 2,
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2) EMHERAEOER

HEEUK 1| OEMRERIEIZ LA T 30 Ao 5 5, KEVRBREL 9K, FEKEVRRES 14 4,
Bl—0E# &S UTH 1T - KB VERERA & FEKAVEBREIZ 75 (14 K) 155 T &S TET,
IhoDRBEICB T 2 HBRERIIE-25 ITRTED TH -7,
KEVWDADRSIZOWTIR, RBAICESEhBVWE TR L Ty F oL, HEEEY
DHILTze BKRICHS>VWTIE, EEEBERGETICTEEREBCESE TV LD —ETH S, F
HERIEIC O W T, KBV, IFKEVTIRBRARICESEN C &0, tRETHEENED 6N
Hpot, ZEEEITO>WVWT S, MABRBICEIIED, -7,

%25 L0, KAEVRBIAOFEEEE IKEVRREOTVEES, REMRSICOVTHNT
BH5E, KAVREBEDIE S KX WEERL I,

KEVERERE, FABVRBRAOERBS, akR FBHOEE, HIFREOHIEOZE
KoWT tREEITV, MEOENEERL LD TH B0 EI DRI, HRIIE26DBOTH
D, KEVRERAEIFKEVRBREOMICHINSHEEEIED - 72

BB OME X 2~ (E-27, ]K-52), £-27 £ 0, T » 7ok BVEERGE & IEKEVERKD
SEEMSR S OMBEINED SN o 1, F12, K52 » OHEERARS ORUBEROMEE I 1 UT
DIEE L - 120

333 F&o

bRy OKERERE, HEMBRERAICD\WT JIS Z 2101-1994 1T - fo MEEREREREITVHE
FEfEms BkBOOEIC &L O HEESZ T A hEMIC OV THEN, RIS, FtHcERLE
BEEL D - 1, '

%26 HEA 1 EVMERBEOHERIRICB T 2KEL, FKEVOEREEZCHE
Table 26. Statistic significance of results of compression parallel to grain test between green
wetwood and normal wood obtained from a todomatsu log, No. 1

AR OHREE HEFERRRR X SRR EUES
KBV XIKEVLHE ok — - ok
iﬁ“:f; > f:7kﬁh‘x3£7j(ﬁk\ )k — —_ sk

—REEENL,  IEEKESR TAEEHD, » IHEKE 1% THEED Y,

#£-27 A 11 AMHBEORERRRICE T 27KEL, KAV OIHEE

Table 27. Correlationship of results of compression parallel to grain test between green wet-
wood and normal wood obtained from a todomatsu log, No. 1

REREOFE MR SRR akE
#H BY £ 3 —-0.134 0.69 ' 0.80 : 0.331
FHBIDH — — . =

—ERIS L, * ZERUKE 5% THBAS O, * IEEUKE 1% THBEH D
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KEVRBE LIFEKEVRBEDOEA
Wros s R (KEAIREE)

Table 28. Comparisons of shear strength be-
tween wetwood and normal wood
in air-dried condition

#=-28

TAWRS  SEER AKE

(kgf/cm?) (g/cm?) (%)

K E W 70.9 0.404 104
(13.0) (0.0181)  (0.104)

FEAREW 69.5 0.391 104
(13.6) (0.0176)  (0.694)

5 EE L L L

() NIEERZ.

KEVWEBRELFEKEVHREADE A
Wrak s O Hi (AR
Table 29. Comparison of shear strength be-
tween wetwood and normal wood
in green condition

#-29

HAWEX HE BIKE
(kgf/cm?)  (g/cm?) (%)
KE W 46.3 0.875 168
(7.5 ) (0.156) (49.8)
KBV 46.7 0.549 71.9
(6.16) (0.07 ) (26.8)
58 = ML 1% OERET 1% OERET
BEBY  BEESRY

() AEERE,
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OB E 7 (F23 £FL, K-53), %23
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Fig. 53. Correlationship of shear strength

between wetwood and normal wood
in air dried condition. r=0.089
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in green condition. r=0.149
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Summary

Observation and comparisons of mechanical properties such as bending, shearing, and
compressive strength, between wetwood and normal wood of todomatsu (Abies sachaline-
nsis Mast.) were examined. Obtained results are summarized as follows:
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1. The wetwood often appeared with defects such as pitch streak and knot, when the
lumbers sawed from todomatsu natural trees were observed.

2. Bending, compressive, and shearing tests were carried out with the conformity to
JIS Z 2101-1994, and the difference of each strength between the wetwood and the normal
wood was compared. Though there was a large difference in the strength between green
wood and air-dried wood, the significant difference did not exist even if ¢-test was done on
the mean value of the wetwood and the normal wood.

3. Inthe small test specimen without defects such as checks or knots, the difference of
strength is very small between wetwood and normal wood, and the significance is not
accepted between wetwood and normal wood.

4. The decrease of the strength by the defects must be also taken into consideration
in the use of the actual lumber containing wetwood, since the tendency is strong that the
defects such as pitch streak and knot exist with the wetwood.

5. The following hypothesis could be suggested on the formation of the wetwood.
Snow force, wind force, and the artificial force by the forest undertaking are easy to add to
a branch projected from the knot. These forces cause the slip around the knot in the annual
ring field. The pitch streak as an injury organization for the self-defense of a tree was
formed at the point in which the slip produced. This time, the physiological function of
Abies sachalinensis works, and the solution accumulates in wood, and it increases osmotic
pressure. It was guessed that the condition that the accumulated water by the increase in
this osmotic pressure formed the wetwood.

6. Bending test, compression test, and shearing test were carried out, and it was
proven that the significance did not exist for bending strength, bending modulus of
elasticity, compressive strength, and shearing strength between wetwood specimen and
normal wood specimen. And, it can be confirmed that the strength was small for green
wood specimen in comparison with the air-dried specimen. In the wetwood, from such fact,
that moisture content is high, in other words, the inadequate drying is the further problem
than the strength degradation caused by wetwood itself.

7. Itis indicated that the utilization equal to the normal wood is possible for the wet
wood if the careful drying is made for the wetwood because the significance of the strength
did not exist between wetwood and normal wood.

8. From the above results, it is possible that the lumber with wetwood aims at the
effective utilization as a structural material.

Key words: Abies sachalinensis, wetwood, bending strength, compressive strength,
shear strength



Quantitative Comparison of Geomorphological Features
among The Tokyo University Forests in Hokkaido,
Chichibu, Chiba and Aichi Using a 50 m
Mesh Digital Elevation Model

Atsushi SATo and Masakazu SUZUKI

Digital Elevation Model (DEM) is able to calculate geomorphological parameters like
gradient or laplacian easily. These parameters are useful to analyze numerical geomorpho-
logical characteristics. This study intended to show the quantitative geomorphological
differences among The Tokyo University Forests in Hokkaido, Chichibu, Chiba and Aichi,
which were somewhat recognized so far, using 50 m mesh DEM. A classification with 1
km-grid gradient operations that pick up large-scale geomorphological features of slope
and 50 m-grid laplacian operations that show unevenness of land surface clarified quanti-
tative differences of geomorphological characteristics among the four Tokyo University
Forests.

Observation and Mechanical Properties of Wetwood
in Todomatsu (Abies Sachalinensis Mast.)

Masaaki YosHmoTo and Satoshi SHIDA

Observation and comparison of mechanical properties between wet wood and normal
wood of todomatsu (Abies sachalinensis) were examined. When the surface of todomatsu
lumber was observed, the Wetwobd often appeared with defects such as pitch streak and
knots. On the green and air-dried small specimen obtained from todomatsu natural logs, the
significant difference did not exist statistically between the mean values of the strength of
both wetwood and normal wood. However, when a sample size becomes large as a level of
the full-scale lumber, the decrease of the strength by those defects must be considered
because the wetwood is often accompanied by various defects. 1t is clear that wetwood can
be used as construction members if the wetwood is fully dried, because the influence of
moisture content to mechanical properties of todomatsu lumber is larger than the differ-
ence whether the lumber is wetwood or not.



