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Shoichi Sato and Takuzo Tsursumoto : Retardatory Skills for
Degradation of Lumber Quality during Storage (1]
~——Changing process and evaluation of lumber

quality during three-year storage—
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Photo. 1 A B L UHERE DIREE Fig. 1~V Fvofas); (6 BHRE O
Piling. Stacking of bundles (Six bundles).

Photo. 2 AEICHEABEINTV 2 HEEMORT
Stacking of bundle.
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Mark of bundle and dimension of lumber.
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Place | Mark of bundle | Nos. of lumber e (L‘m) Samples for M. C
1U EZT ojﬁ B 5 %] ></1\5 JEAS No. 3, 13, 23%
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The numbers show the respective lumbers at the center of uppermost, middle and lowermost courses

within a bundle.

*2

BHRTNENAY K NOREBR, LD 3 BEPR,

F BB O %R

The numbers show the respective lumbers nearly at the center of uppermost, third from top and
lowermost courses within a bundle.
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BE LAY FVORE, NV FVE, Modtk AEEE Table 1 IR,
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tebie, MOF oA No. 1~No. 25 (25 &> Fiv), No. 1~No. 36 (36 AN v Fu) OELE
BAEA Ui BEOWFE, NV FVAQEBREROHMAE No. 1 &L, TBRAKRO#MZ No. 25 /213
No. 36 & L7z,
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RE LI, BHICK > THOEREME LD LY FVRNO—HOMOAEZFIE LicbDhidb 5,
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ST LU bEKEET, BAUELTNY FVROR BRI E A TH @5 AD/ SV Fv, 36 KD/
v EnEd Noo 3 O, hBOHREE S8 (2543 FTid No. 13, 36 23~ Fcid No.
15) B RUETRPREEAETH (L, No. 23, No. 33) @ 3KZHEL, HED/ Y FL TR
ARl Lic (Table 1 BR), SKEICT S TOMEEK T Licth, TOMEKOEKES IUKEAD
BRRER KD 72w,  Fig. 2 OX RSN 3 pIEGER L, B8R Lo BN IZAEX
P FFE 200g, FEPE 0.001g, BES) BLUT « VR VERKH (FFE 1,200g, KE0.01g, ¥vb
YR8 AEEENSTTHEL, 208K, JIS Z AMBBRIEICESOTEY L Ui, ZDOXHIKLT
BoncBREREROGKREL LI, INETHELTELMOEEELAKFICHREL, WEAKG
D8 D EKBRB AT,

1, YUFEBRMOVESKER, Fig. 2 K15 3HORKRE ¢ DRENTEETRD I,
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Teat atarmen b FENCHAE S HITT 2D 50 103 H
Test Spaeien a I b, EDTHY, HO1OBALNTH %, HH
DEAD &7 D RNTHLES FID A%
& 3-2 T, EAOBAICEEND &2 ORI
o3 DT, LTTREEMCREZIND EFRL,
A FIHED & STEORIE L1 e,

.
HOORETIE, {8 Y FLroaBoseil
o Lot &l E bEAMEE LIZ5 < ORI,
ST reject HASD DB 5 HITIE 5% > T BARE LN
nggéwTiig%n L, #rh T HE 4805 50 1 B0

2

LB EBDEIEEAL, Bh s> THHIK
F‘ ) /&? 7<.:i'Li' ;,F(: L. I l/ s ) - _ o ] §
i 2 SAASURRERG ORD ) B ATIT -7, BUEER Table 2 ORAE
Cutting procedure for moisture test
specimens. W-T, HBDERLROWTNLEHEDS 55
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Table 2 o o oM K O#

Grading criteria of warpings.

A, B, C FF fin Kk HEM JAS =E T 3k et
FEO ORI Grading by A, B, C Grading by JAS
Type of - " . ——
warpings . S e 1 3 2 B
A B c Superimj’ st ’ 2nd

d_ 2 0| 6mm LT

) - 6 mm DI N . - R
9 mm }J I il 15 mm PR
Bow Under 6mm| ¢ 8™M | Apove 9mm U?fie;rgg)m do. Under 15mm
/o VR g [ =i G 2 Gy il
Twist do. do. do. Ncghglble do. do.

*1 & 300~400 cm OFHCK Likill, RFETEDL D,
DEMOESFIICH D Nl ORkKREE%E, AUt 1 AHE 3BEKEEICEN L&, 8D 1BOKF

H»L0H 5 ENDEIEHE,
This criterion was used in this study and was common for 300 to 400 cm long lumbers.
Bow was measured as distortion in a surface deviates from flatness lengthwise. Twist was measured
as distance at one corner from a flat plane.

#¥2 RE3m O, JAS TRIIMPDEZRIOESETRLTOSD, T TREEICHEE L, () RRLEH.
Examples for 3m long square lumber. Although bow is shown by percentage of length in JAS, it
is shown as converted figure here. Parenthesized figure is for foundation square.

ERHIEICUTA, B, CTiMEiL7z, CC TEDAERIT, HAREMERK JAS) OFMKRSELTL
LHIGLTE ST, b oEMHBEMOILED OB Lc &0 1 20EZE LTED o d
DTHb, THbH, FFMEARENDE BN LD TR &, FMBITEVREE2BMEANLEZEA
MRS OEEDS D, FEC FEMALMEICE213E0END 5504217, Ao Table 2 iC

i3, WD izbic JAS FEMAEN L L TH 5 CTED AR, MORIOVDAZEDT—H
ELTHY, Fi, JAS HEEXDHAHLOREICE s TV5, 2O EPS, BRI 400cm DX
BEOMTIEES300cm MED SHLCHESNE VS RABSELDH b,

2.5.3 Fhoili

HhoBEEs T 5 &, KOS OHN, KO»SHEIC2EMN L8N (2?22l JAS TRE—EL
TROENEFT Z) B LUMED ML Lckin (REENE HVI) D3DT Hb. Eih FIENEHE
B, @EICO0THES, Hhofichrb 5TRASLTELT, BHILE->TA, B, CICHE LI, £
ORI, HNER U ERBEMNONE» SREGHRL, Snse ik, BB TEBLLO%
A, BHEEENRL 2HOHICEEE-TVEH0%EB, HHEMECEZ3EORNBFEELTHS
EDRCE Lo KOMICOAFEAE LTV AENIE, W%, /B SEBEICE T EBDINTID,
HBIC Y7z > TlRAE LTHIRICEHLN T 28N A ER L,

E, BNEEROBRETH 2 GERT 5 2HEIChIc - THN TV 26D) B, AWETH -7
HMopTida < RS hiEh -1,

2.5.4 FHCEDOHE

DPUERLRBEHICE 2503, 2O O THABOBEE L, $ILoBECELT, A, B, C,
DD 4 BICEMAME Lic, XI5 A=0, B=1, C=2, D=30FHEHTRY, h%z¥
{LEEE R Uz, ZDEEEDRERAIE Table 3 OBD TH 5, HILOWEICH - TR, WM 1 AT EIKC
AHMEEFS, AMEERAIICHE L TEOMOHIE L Uic, AIERROEINCHD, BADHP
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Table 3. » ¢ % 72 3 B 5 o § @ £ %
Grading criterion of biodeterioration.

¥ OE | %A B OB N &
Evaluation Grade Condition
BT HD,
A 0 Sound
B ; PO Z I ATIEFT 0D 51 5 DS H/J[{liéflg(fé»%)djo

Slight decay or mold
HICE 5 RO EBBHBETL TN 250,

C 2 Moderate decay or evident stain
D 3 BRI S GICETL, BEMCHATVED,
Severe decay
& BE Passage NYFNTECEEDTERT LB
| s0~60cm

ENENDOHMEDEEMEE LTRYD, C
NEEEFEER LI,

2.5.5 TREEORIE

HEMBRE SLTO 2 BEN OB
T, IR TO BV FvOE LB,
B, BRSO 38 TREEE WEL
12o COWEL, ¥EICHI > TERBLL
WERDS L, EFEBICLPOE 1[0,
7 A= v RBERBE THRRES LU
BEREEZRE LIS DTH 5,745, HE

x £ B Top

- [

~
>

WISV

bundles

Stacking of
Il

]

HEX
Midd |

)

T
ST
w}_—'——

x

— e
L

B om \ frEERRYT 5 L Fig. 3 OLHITHB
1 L G.L.
X B¢ RRE R 3. EAEBERLBKE
x Mark: measuring points
Fig. 3 R & E @l & 6 & 3.1 EKEDNLEE
Measuring points for temperature BEHOAMOAKROEEL, T
B

and humidity.
7J>U, LJ{‘]! 7]%72&&@5%}:, {H&)’fﬁﬂ

HEREL TN D, §#E-T, HEAMOMBEOENERI T HICH - THE, ETAMOAKEDE &
EHWBICHIBE L TBL CEBHETH 5,

Fo5 Y ¥ EBRSURASE (UIF, THEE] % H852) OB No. 3), Bl o mEit
(No. 13 %7213 No. 15), FEHREOHERN (No. 23 7213 No. 33) Ic20T, MEMMHOaKER
OEERRT 5L Fig. 4-a, b OXHIKiE b, ARG SHLPEEIIC, WESTD Y FVOEM
X > THEFOBNNE L, BBURRO KD BB HINRARON S, £/ FVvELIDD
BALE LTRSS, © BMEEELES» AR UL HRTE (HEBKILE 0 BE0ELTS),
10.3cm f, 8.5cm Lk RO (FX380cm) TRELTHHICEKRISERICE LTINS, 24
~2ELRBINE (200FFLDL), RSKLLOLTEOMSAKERIZIPHEIEL TS, @



REMH LRI oS (1) (NE - 8K - I BR « =5k - 740 138 —

NV FEROEEISSEAREIT 15~17% Th 555, L0DLUERLEANY FvBEHENI IR
5B, @ F—DWIHT H-Td, WELCHHOEMTIE, EWH (X 380, 400cm) X E0OH
(B&E300cm) XOETHDOAKETESE - T 5

SNV FVNONEIICRAIESIR, O &V ivdd, BEEROMOGKRRISR&EOBELE
BRI T L, AREOEMASKED, EQIKELBSY P (U) THETHS, @ B3V Fvof
BoMRBEROBEEZTIC WY, BN SCEELTO S, @ &Y FArohBoMiE, Ff
BRBICET 20000, EICE TRV Fv (L) THETHS

BREDENEBING, SRREOFHETEN L TR~ 1R EOMAOAKEIMOMED, i
BIATHRELTORNDY, £OEGLEFLEROLICIEE, © REHFHMT, hRiBoakEd
MO ZNED 1~ 2% H0bonEy, @ FS (WED FHTi, 4370 siuliheg < EEipss
BNEVD, VWA SRR ONEICIE S EHR ST, —ED Y2 — YRR LNTN,

CODXHIT, WEULMEMZ, F1EDORENSATRERT TN LEI ] (HEBRKRIE),
22 (Bl 2L Tk, GRENZIZEECHE LT »E <, DRoTEiih
DERBOERZEZEAERZOD, FrldBPTH -7, 1E-T, BRBOEB AT S L0 ) AT
i, ARECBY 2EORERBZE TR - EWVALD

AMOTH &K, MAEPHENR LT NUUIARNICBMOBRY JHE WEPES) cE8sh
B35DTRL, FMEORTTH L, L L, THHIFEICE L THOROVBRSY, AREEEG0ZEL
VHIZATREVE D RBAIIE, FEBSOWREOFET, MoVENIERBRDTEOENIC K
5T BT LR CITIEE S0, TMBERAENTIE, B & IGEREAADBERL D ERSART272
BAMEOOT, FHICEEAL D EDOBIBEEICE > TO2EDEEL BNE, bAT, BEM
KX OBRADRIBEAAM OVHGARRICHRAST 2L, EEETILES, AFMTHKW L TFEEKED
ARSI 16% S ENTO A0 TY, o THORI Sy FVOREEEEKEL coild1~2%
BOENZ 2, RIS OMEMEZEICEMICh I > TR L L LT, KIBICEEEIMET T2 &
W2 O,

.2 3 0w B
KO OWEDOWE, JEVE (0B LGhatiy ZHE Ui, ALMAERMPITaKEMTEEE
KELTO ok, il BE -2 tsiond, DUAHRIKES BBEDHBRKENEZETH -
foo BEoT, CCTEKRT 5ORERIAOIEMRDOAICE EW D, EOOFAE LT 2HORENTS
D% Photo. 3, 4 PR L7ze

SNV FENCA, B, CEMLIOLEEEAZBM Uicon Table 4 Th b, HBe L0, F0d

P& T B FMBA DB T2 270/ EY, MUTHE M) BLURTE (L) oY
FicE {BbNTd, CHEF LEFICEENTO oY FYOERICE 5T, JFEORIE DHE X

NIHRERBCENTE B, L, Y Pyl OAETHENERL AHBIBEL T, k& LT
DEMT A4 VTHDIMA, BEATILTEANE, BER (U) LR M oY Frici3Essid s
AETE, BB (L) Oy FLvosinA TRV L IR N5,

MOESORBELRHT LI, NV vl & 28H—-0lm 3&488—-0lHTHy, 11d2&
D, Fh3E4IDLEPMBRENTEAZELT, TOICHEORHIE L L TRNIT I, SEMA DM




— 134 —

25
2820
7
% O
-+ .
L <15
"/oz
10
25
3
=S
<215
10
25
320
s
KO
5/:215

WERBRIBUIEHE #3125

1U (B LB UL 24
(Top Bundle)
103cmA x380cm & 10.3¢m A x300cm &
10.3cm sg.x 380 cm long 10-3cm sg.x 300cm long

ITM (FEENIEIL)
(Middle Bundle) 2 M

1L (RTFEENIFLY)
A, (Bottom Bundle)

i H
1978 1879 1979 1979 1978 1979 1979 1978
1 2 6 11 1 2 6 1
MESFR  Date AIEFE A Date

Fig. 4-a. RBMOENKERDRB (HEBKT EEHR

Drying process of test pieces (Nissan Norin Kogyo).



&M S (LIRS OBIFE (1) (FE - 8K - fA00 « BR - £ - 74

3U 4 U
85¢m A % 380cm & 85cm £ x 300cm &
8.5 cm s2.% 380cm fong 8.5em s¢.x 300cm long

3L 4L

L | ] 1 1 | 2 i
1978 1979 1979 1979 1978 1979 1979 1979
11 2 6 11 1 2 6 1
MEER Date HIEER Date
Legend
Ny rEr W BRM Ny FURNOB
Bundle Test piece Course
O 1,2 No. 3 E B
3,4 No. 3 uppermost
--=A--- 1,2 No. 13 =8} Eg
3,4 No. 15 middle
~~~~~~ (o 1, 2 No. 23 T 2
3,4 No. 33 lowermost

—135—
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25

2320
7IC
% O

a

15

%)
M.

10

1U (BL BRI 2u
(Top Bundle )
10,3cm A x 400cm & 103cm A x 300cm B
10.3cm sg.x 400cm long 10-3cm sg.x 300 cmlong
.-"x
2::;’:'.::':'_--;3:'.'_ ﬂﬂﬂﬂ A
o5 .
1 1 i 1 2 8 i 1
TM (FERIVINIL) 2 M

(Middle Bundle)

1L (&ETENVEL) 2 L
(Bottom Bundle)

i i i 1 | A Il

1979 1979 1978 1979 1979
12 6 12 2 6
B SR Date SEEA Date

i
1978

Fig. 4-b. REMOGKFRFROREE (A@LEAR)
Drying process of test pieces (Shirogane Kogyo).
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EMH LN OBSE (1) (RE « SR - F30 » B -

3u

85cmf x 400cm &
85cm sg.x 400¢m long

~—

T « A — 137 —

4 U

85cm Ax 300cm &
85cmsg.x 300cm long

3IM

4 M

3L

4 L

I} 1 i L i { ! H
1978 1979 1979 1978 1979 1879
12 6 12 12 6 12

SNEFEH Date SRIEHER Date
Legend
NYFL o B EBH NV FvRNOR
Bundle Test piece Course
------ O— 1,2 No. 3 BB
3,4 No. 3 uppermost
A 1, 2 No. 13 rh B
3,4 No. 15 middle
------ Koo 1,2 No. 23 ’F B
3, 4 No. 33 lowermost
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Photo. 3 it & O Photo. 4 Ui (EB®D 5 KO
Bow. Twist.

Table 4. »8 v FUBIE WV O il & B BEE
Evaluation of warping and its frequency.

Ao B M T % no_ & T %
Nissan Norin Kogyo Shirogane Kogyo
S . WOBm O B N B\ OB E
;D %ab j%'i TEM Frequency '03 /'EET }r‘-: BIEM B Frequency
Mark of | Nos. of | _ [ = Mark of | Nos. of | -
P A | BEAE B | B il C | WA | FMWEB | FMC

bundle | Tumber ‘Grade A |Grade B|Grade C bundle | lumber fGrade A |Grade B|Grade C
11U 25 23 2 0 11U 25 13 6 6
1M 25 22 3 0 1M 25 13 6 6
1L 25 11 13 1 1L 25 9 15
22U 25 19 4 2 20U 25 15 8 2
2M 25 23 2 0 2M 25 21 3
2L 25 21 2 2 2L 25 19 3 3
3U 36 16 12 | 8 3U 36 15 19

i
3M 36 27 8 | 1 3M 36 25 8 3
3L 36 22 11 3 3L 36 21 11
4 U l 36 25 9 2 40U 36 i 22 8
4M 36 27 6 3 4M 36 ! 26 8
4L 36 28 7 1 4L 3 | 26 8
[ S N |
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BERHEBKREREOES, ~vYFrl (U, M, LOAED 256 KT, BKTBADS D 74.7% i
YL, S Fv2 (FAL) TE63AT84.0%, [EEC/s Y Fv3 TIE 65 KD 60.2%, ~NY Fudld
BOARD 74.1% &5 X, DINSFOHMD /N~ T ZERVERNTTNE, cOCERELAE
DEEHETH 5, T, ARLTOMBIZIE U TH 4 DREEELR T 2% LA, CCTRMED
WA D O FTH—DHETHIM Lo & CAICMERE Y, L3 L ARBEMNGREHCORE A EW
IR U7z & D TIERISWD,

SNV FVHNOMORLEANC R IEMNCE, BEUREN Y Fr O EEOMICB %43 CIciiE X hk
HOBEVEHICRZT SN A, HF D PHMSERE ZOVEED,

FEOEEAD LR UNOBNCH T TR T A7, N Y PV EICEEB T3 C o NBEEIEOOE
BRI RIcDA Table 5 TH Do, ZIICIIUL, HTOWALH LM, TFhONY FrblalbinkDd
CUAHBDICE > TREMET LT 2 E LTSN bOBE T L TH S

—HRIC, EOBMKEOBEE, Wivd TREDKE, MORBE, RIS, KR JjE, HWHES
REBICL BN L, ALGEFPERBAOM G EIRNBBERICE 26 ENH 0, WIFNORENE
WML OFEEICK S, Fo, 2D (FTFHD ERUNEH AREMIEICE - TIH LS 208, i
O B ZRETHHTAOEH LN ESNDNTY 2, ST, — R TI5ICE D 2 Wk
PRI LT, WHESIRD EUARICHERAL, HERLTH L2020, NV FBIOLNokE#E
2, & SHERRMEOENIC L ATEO R NOEBICL L 6D EEZLTI, KRDICONTHE, =4
F IR LA CRIFERB®HAICE T 2 MEOEND 5, FRICH - TR I H AR E % 1
ICLTHRICZ B &M B, T, COXIWARD O TR, FTHRAEZ EFHmICmT <
HATHE, HIABEZDRBOBESI/TE S LHEINS

WHEDWBHEE DT W5 00ie, WMAIC BKBERE UEBM O 20T (B 36 &) kafL

Table 5. JEOOFMAIHE (G B, C ©A)
Evaluation of warping by types and frequency.
(grade B, C only)

[ZIN SN~ S/ U D H & T -
Nissan Norin Kogyo Shirogane Kogyo

NV Fw grabcie Z%ygioﬁ\fvﬁ (“ziadll)e %Ly %fwgt AR EkGHJra%fe %y—?‘t?)o@a (g?a(%’;z %y St‘?W?ﬂS]t
Bundle B c B c Bundle B C B ; c

1 14 1 5 0 1 16 7 14 6

2 1 1 7 0 2 4 | 1 12 S

3 28 7 9 | 5 3 ) 30 9 13 1

4 20 3 4 3 4 21 | 6 | 5 4
/E}Otgi T es 12 25 11 f}ot;{*‘ 71 23 44 16

x1 oD, RUNOFTAOENRS M TREFLTEA SN TS, F4RDOBFERLTLE—ELAL,
Totals are not necessarily equal to those in Table 4 because of double counting when both bow and
twist are observed.
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BE R AR IR 7zo Fig. 2 KORUICRERF b 2E & HM
Nissan Norin Kogyo
JoAsname [ oasnaey [ osagage  ERRTSEALESL, HREORSD
MAH“ | I WA, REEHAERES, bk
.. L . AWEL Tl tOBIEE XA, B, CD3
LR 0.3 % — . e
5 107 - — BYRMCIR Sy L, SBEEARREDEO b
S U i r D, CREHENADMALZDFDITIE T
NI I I BNz bo, BEREDbOEIET. Yk
A o . o I
2 H e DEHLEE 1 ROH T HRIBEICRL B
2.8%
. m 0. W, HOESHN S HHORBRITD, 2h
A B C A B C A ) B8 C
Warping Warping Warping 4o OBZE (538 L»rs), A
e i 12 OHEOVEE, < DMO FEHYIS
. Srreane fese WHMEBIEE & 5 Tee T DX S IR 18k
16k B B A5SSY) L BB E B(4AS5%) L B E & C(ow
Straightness A | Straightness B Straightness C P _ - - . .
L e i HETEEE S VOIIE S OBRE, Y P
o T2 { DHNTEL MBHT Fb LicbOns Fig. 5
= 10 Lo - Thbo CHITENE, BEHEAOMIZE
Fger r EOHFGA S HEINS bOME <, BHE
g . L
. L 1 EBTRIEVAMED, HCB, COHME
o Hsm I I PAERTC EBMbNE, CDTEDD,
| 28%
o—hl H R [ R WHEASEE S b D SEOBPIBVENA
V\l'/atrpi‘ng ‘Nﬂatrp\%g V\/};rp\i‘mg A o
Fig. 5 #it0mERE LTV & OB Ffz, MHEICKERHINH 25T, &

Relation between straightness of grain

and Warping. L/<7M—77)§Hjﬂ7b§’)f(/‘%%)®lc LI LI <

Hli, COTEND, BHORNWITE IR

FTEBR, WMEOBEELD D LAKRSVOTRENMLE SZLONE Y, KEAETRHTOMERT -
TTEW,

3.3 n

—RIC B TORRIIRIC K 2 BN, EREMMSE L WS EICIRRIREGT: 1 ~ 2 B OIic g
2H00NEL, RIBICHNOMER U DENSER LD 35, B/KENS 20~ BEETKETT
EMORABIEAMER L, DIBREENIBOWKEICDEE - TITE, BEMIDEFELEELE S,
TNDGERM ORIV S Z — Y ThH Do MFEHEOTMIT, AREORERRED S RTZIEIERIRI
ThHotebEBL DN, CORDDPEMOENOIMETIE, FRENOHEDL T TICRE LicEInoE
BRAONE D -1 BEREIOHEICENT, —BOM TR LDENSBEL BB -TMbb -7
2, ZDEME T HOTHLT, BEHMEICREEACEHNOEMDE A > ERTE UDPAEN HE
->T, CLCTRATAOECEER BRAFEOHEMRDAICONTERT LT ELET 5,

Table 6 (2,3 PR OBNGEHE 2OMBBHEER LI, 2 208HEd, HINOBEL/NY Py
EOBRICRP SLEBEMBRLNEY, Fiz, NV FVAONEPHEDRNG, BNOREE & 134
BOXHITEZ OND, TN LT, WHOINIENEDOMICH 2BRECEERS 2 X5 ICRLN,

El
3
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Table 6. »~ v F v Bl 20 54 & M B8 B
Evaluation of checking and its frequency.

(S <O - S U U =] & T *
Nissan Norin Kogyo Shlrogane Kogyo
s mooB M E . GO 3
10;‘ gd}\ '%/ ﬂljj@_%/ﬂig)( Frequency /0; /Fxﬂ}\ {;_": bi] /\EMM Frequency
Mark of | Nos. of | . . . s poe Mark of | Nos. of . s e s e
lumb SR A | AR B | BEALC A | B | A C
bundle umber Grade A |Grade B|Grade C bundle | lumber Grade A |Grade B|Grade C
1U 25 19 6 1 10U ‘ 25 16 6 3
1M 25 24 0 1 1M 25 19 2 4
1L 25 24 1 0 | 1L 25 22 2 1
20U i 25 19 4 2 2u 25 19 5
2M 25 11 5 Lo2M 25 13 9 3
2L 25 19 3 2L 25 16 5
3U 36 ‘ 26 3 30U 36 30 2 4
3M 36 33 3 3M 36 36 0 0
3L 36 32 4 3L 36 30 4 2
4U 3 | 30 a2 4U 36 32 2 2
4M 36 28 4 | 4 4M 36 33 3 0
4L 36 25 8 | 3 4L 36 34 | 1

Table 7. #f 0 © 7 # & #l 1L & 0 B &

Relation between surface checking and presence of pith.

SISO S U D = & L X

Nissan Norin Kogyo Shirogane Kogyo
B A DK | FHEBOR | HEC OB | FHMIEA O | FHMGEB 0¥ FEC O
Y Frequency | Frequency @ Frequency | YR Frequency | Frequency | Frequency
/ of A of B~ of C of A of B of C
Bundle IDFFBINED B EILED DR BILED| pundle D BILED DR BILED LIFBILED
Pres- |Ab- [Pres- |[Ab- Pres- |Ab- Pres- |[Ab- |Pres- |Ab- |Pres- |Ab-

ent] sent ent sent ent sent | ent sent entl sent ent] sent

1 ol 67 0 7 ol 1 1 1| s6 3 708 0

2 0| 49 1lon 113 2 ol 48 1] 18 5 3

3 1 90 0 10 3 4 3 0 96 3 3 5 1

4 0 83 1 15 5 4 4 2 97 2 4 2 1
{{l}‘ot;ﬁl- 1 289 2 43 9 22 Ef‘otsjl[ 3 297 9 32 20 5

Brimo kSR EfheTnk o2 TH 5,

AMBEICEBT 2BLOEEEENEORFEEZRI-D) Table 7 TH b, BEEKTREDCESA, 4
D3 FLDFF 366 ROMD I B 12 KMBLFHEEH (—IOARLHELOEDEEL) T, 055 C
LRI NI DL 75.0% 1IC¥72 % 9ART, BeEawhdAs 1A (91.7%) K biET 5, MG LEOR
FHRENET, LHBM32ADS bCIFTSNAcbDIZ 2048 (62.5%), BE &MWL 29K (90.6
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%) 1T 5, TORENDRIE, Ll s
LB BEMOIEEAERFASHOENDTA
ZHRNLTNIZNENZ B, FLENDFE
L @#i% Photo. 5 kg s, HlR L
LORTRTLELEMTH L, DX DT
HHEAMTIE, HEAMEWNCERTH T
b, WEIDAEANDS» PEG T 5732,
BRI T S S WVIRY, BhAsEslc
Bk 3% C & IEARRREICTN,

ZOfh, FIH, BT XTEARIMD PEHE
OEFEEE S BN L oMY, F#d 5 BEHEL

Photo. 5 L Fi b # O #H
Surface checking of boxed-heart wood.

REnimd -1,

MERDAMEBRORED S, HRNHOBIEGSHNORAICKSTEREL BT EBHONT
Whe BT, EBRENBLEOS» SR, BE K PMOBMIBEREBIAONEL L, Lk,
HEREOREAE, AEOCEERCHRORE AL ETITH>ORAELTEEL, LA, MoEMTOD
B AR SO MEEDO LS ICEDON D, HBEELESE 2 0RERZ/IGEORETH 50, »UP
B (IR O &P b REREMIED 720,

D&, HWEZOSDODOMICENOERNRS 2 B4R P2LAGENE 02 505, HARKRSRE
FHERET, HIBEENZRET I LRBTETS S,

3.4 U EZIRBHICLBHL

—fRiT, DUDOFERIMERDOEKES 2% L b (HEUKOFEL) OL&ITBT 5, -7, HOF
BE kRN 20% UTF & 51013, EEEKERENUTTHD, HPREOE/KE ST EEEA
B ERFEZONTODT, MOEHIOETIRFLT 29,

WEHOEE, B> OMAZTOMMBBE DRV EBTHREN, PUREDRETH 526%
DEOREERRICH S ERMERTH bo BIBLI S ICARAMIBERER, cDCLE2ELT, 8
MEHICHTOAEEEF ST 2, UL, &L -TE, BHEWLESEN TP -7 b, LE
oI EDNY, EARELVICIEZHEBETHALN, SOIEADRKBE & SIKPITVEIBARDOR T
PETTLCLEBAONLDT, EWRLTHTROM TR ZOHEESILAL TV L, HUDITHEIIC
Cladosporium, Alternaria, Aureobasidium 13X DEIC X A2HER, MEETROEOVY, MEftic
o THOMEAIE TS5, SR EhoOBEY SBIICH 28BS Lo SHEVHZERGT 218
HiE, EHOLEDBVEIEH D, BEAEROKIGICRRENH 50T, UHERICHEESHIIVL
HETHCENERETH D,

Table 8 i, M, frE, AENFEFEORBENERT, BEEBKTEEBEOES, KAOHK
LWETE (L) BRAMEOHh TEROEEHMEELRL TN, UL, 2LOBGOIIIKKLT LY
BROVAFMEEZRLTOROAGH 5, <N, MARBOREOEBEEL TOID TN EE
Z oMb, Fig. 4-a, 4-b OEKERAD L R TEERBICE LOEFZOERTVICE LA T, FiY
FEBEZBEBRTIEAEOFNEIDKED, D, ZOEBEMELERASN, 2% TEOHE
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Table 8. #, @&, QEISEEHGEORREL

Changing process of mean grade of biodeterioration.

§ i 0B OB Ok T % Ho& L %
Dimension 1 kg Nissan Norin Kogyo Shirogane Kogyo
V= S
B . IERISSA:  [RARIB4ZE  ARISA4E  |IES3LE  [FARISAIE  [HMIS4E:
L & X Mark 11H290, 6 He H| 11H29@| 12He6 Bl 6 Hiaf| 126 H
Width Length 29th Nov. |6th June |29th Nov. 6th Dec. [14th June [6th Dec.
1978 1979 1979 1978 1979 1979
1y 0. 36 0.76 0. 88 0.12
380cm*!
. M 0. 40 0. 60 0. 64 0 0. 04
(400cm)
1L 0.72 1.04 1.00 0.48 0. 20 0.12
10. 3cm . R
2U 0 0.04 0.12 0
300cm 2M 0. 36 0.36 | 0.44 0
2L 0.08 0.34 | 0.12 0.04
} 3U 0. 50 0. 81 0.97 0,47 0. 56 0.28
980cm™ M 0 (;8 | 0.19 0,42 0.17 ) j‘ 0.03
3 . | .19 .4 ( 0. 0. 08
(400cm) N
3L 0. 58 0.83 0. 86 0.19 0.22 0
8. 5cm
4U 0.81 0,61 0. 67 0 0.03 0
300cm 4 M 0.22 0. 33 0, 44 0.11 0 0
4 L 0. 39 0. 61 0.94 0 0 0
{
4 LS |
=y T 2 < o
Total mean grade 0. 34 0. 54 0,63 0.15 0.12 0., 04
B M 0 . y
Mean grade of wane timbers 0. 40 0.87 0. 84 0.18 0.18 : 0.03
2 %Mo s f
Mean grade of timbers of 0.17 0.51 0.72 | — — —
JAS 2nd class i B

*1 HEBKTEAEHIZES 380cm, HETLTEMEHIZE X 400cm,

Length of Nissan Norin Kogyo is 380 cm, length at Shirogane Kogyo is 400 cm.
*2 U= LB~y Fov, L=FFE Y Fi,

U=Top bundle, L=Bottom bundle,

AFWRE N, AL LELEBREMICI 2EMMBIL0, cnNOOFEL S, O 2H8EOMAMOBEICIR
HEMHOED ORI EE (GKE, MR EOHNLLLTOEROEES, A TONBIEHET > T
L EDEE, HREOLMOBIES) KEBD - DO TRREOIEELLNS

IR X BMORLE LT ERITD, MONMEEKRED 26% PILLT, D 10~35°C D@ Y SRE
DD AN AICEB T b, 1L, T TICIADRHCEHEMSEA LT Ed, Zoduks EE
Ure B dic, AR B LIC S ONIBIRFT RS 5 < &0 6, DB, PIRICO 2B IZ4H
SUEPREZL, EHICEREMET 5. WETHE LI POBT 49 (LR AMICIE, MEETRREE
LT ONIBL ST LM B—TBAL, ZNHNERREL - TEhDOM T TR Uickn k&34
FEEZT Y, UL, ZOREMUBEORKIE BMAELE k& Lt ik, AROHET
i3, REICETHABEIEL, —~REMMEL»2 X208 o712, AR EBETREREN L
T BHMB—BRZY o7,

DPUB LOBEZRSICER M Uick, HEMEEE Lod 0 v FrosMilor (120N Y FvDE
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Table 9. »~ v F v o B A B2 ¥ 44k &
Mean grade of the outer part and inner part in the bundle.

3 & AR HOBE OB K T % o4& T %
Dimension D W 4 Nissan Norin Kogyo Shirogane Kogyo
B Outer part |\prese WARISHE GRS (NSO ARSI [TRsHE
[ & X art in 11298 6 He H| 11A29H| 1256 H| 6 A14H| 126 H
Width Length thg bundle 29th Nov. 6th June [29th Nov. |6th Dec. |l14th June |6th Dec.
_ fﬁ 1978 1979 | 1979 1978 1979 1979
5 S
| 880cm* | Outer part| -9 0.67 0.79 0.08 0.04 0.04
400cm 7 A -
¢ ) Inner part| O-7° 104 1,07 0. 41 0.15 0. 04
71 il !
0.10 0.15 0.13 0,02 0 0
10.3cm | 8oocm | OUter p{?&}ft
Inner part 0.22 0. 41 0.41 0 0 0. 04
AN
¥ 35| Outer P@ft 0.23 0. 41 0.42 0.05 0.02 0.02
Mean 2 I
Inner part 0. 49 0.73 0.74 0. 21 0.08 0.04
U Al
380cm* | Ogter part| O 0.53 0.75 0.18 0.18 0.05
400cm N ) ;
( ) Inner part| 040 0.71 0.75 0. 42 0. 44 0,17
AT
0. 30 0.33 0. 50 0 0 0
8.5cm | 300cm Ol‘i]ter p{gﬂrt
Inner part| O 0.75 0.92 0 0.02 0
sl
S 4 |Outer part| % 0. 43 0.63 0.09 0.09 0.03
Mean o
Inner part 0.585 0.73 0. 84 0.21 0.23 0.09
f 0.28 0. 42 0.52 0.07 0. 06 0.02
S A 5 QOuter part . . . . . .
Total mean 2 il
Inner part 0.51 0.73 0.7¢9 0.21 0.15 0.06

* ! AEEEMKTEI 380cm, B4T 213 400 cm,
Length at Nissan Norin Kogyo is 380 c¢m, length at Shrogane Kogyo is 400 cm,

FEROMBIUZOMOBROUSGD 27I08) &, HENEE LI 0N Y FLroRAlon (2o
DORHHAERR KD EOHLBGRD A Table 9 1ORT, WAEOHME &5 FAORMMOMHARD
MED SREBFHFLELRLTN S, CD b AERBKTEOMESAE , PHE & bicdit
PETLTOS, cOBRRE LT, BEEOE N 6 AOKATHREICHLUSRE L, EixBcl,
FUAMEBRIO 11 ARICBWTHEME LTEFEL T O &, 6 AATHRE I - e NEIE 03,
MOERITHEOEAS L15 - TBbN, REDOOUENBEICIL s e &5 EM, R LosFEgib
BEOEFTEN -1tbDEEZ N5, Fig. 8-a L oHKEL, TTIK20%UTFTHE0T, LilE
b, BRICE2H00E, TR EETT2CEB3ELLNED, LrL, RBOMERO M COFER
DT, FHERESN A WEERS 5. ASLEAEOMBHIVIE {, HHE & bt bihal
MoTn3, i, REMORBEBRP -/ &k, MEFEMOLTREMTHLE LTHEAINDOD
PEBIES P -tefcw, 12 ARAOMEEOERIC KD A28, B EHbotkEsi
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Table 10. 4 {LEEDHE & YIKTH O BT S L CUINRIC b & T FHILE

Rating by the surface inspection, decay area and real grade

el Bk F | o | owES | ,
WM E S| Moisture | Rating by | Z @ikt | FUfymsy |DIBTE D L #
No. content |the surface’ Stain | Decay |Real grade Remark
| (%) inspection | area \ area
Ha%nsmznﬁzcym HEE B MI %
The 29th Nov. 1979 at Nissan Norin Kogyo
AL-5 | 160 | Cc(dad)| — 40% C(d)i
AL-10 163 | CWm | — 20% | C(d m) |
AL-12 17.1 C (d. m) | — 20% C (d. m) BEAG 3 F b 5 H5E Lic 1
AL-18 16.6 B(m) | - 5% B (d. m) Vlsually sound but shght
AM-20 | 17.0 | C (d. m) | - 0% | C(d m) |\decay.
AU-13 15.3 B(m) 80% D (d. m) U4 White rot
AU-16 137 Cm) | — 70% D (d. m) \L://ﬁ/éo)%t’év BEFo LB
BL-18 46 I BCr) ‘ - 0% D(d) Surface rose discoloration
BM- 8 15.1 [ cCd 60% — B ( m ) |lis decay signal.
BM-10 15.8 )‘ cCa)  — 70% | D(a)
CL-35 16,2 | C (d. m) — 5% B (d. m)
CU- 4 15,0 C (d. m) } — 30% C (d. m)
CU- 15,3 C (d. m) \ — 50% C (d. m)
cuU-10 155 | C(dm) - 10% C (d. m)
DL- 16,6 | B(dm)  30% — | B(m) | %% Blue stain.
DL-9 15.9 D (d m) | — 60% D (d. m)
DL-13 16. 2 D(Cd) - 20% c(Ca)
DI1-14 15.0 cCa) - 5% B(d)
DM-20 16.0 B(d) — — 4 Sound
O A
DU-10 16.1 B(Cd )i — e A White line is the crystal
i ) r of the preservative.
BRIs44E12 6 B H & I ¥
The 6th Dec. 1979 at Shirogane Kogyo
CAL-12 17. B(m) [ — 2% B (d m)
BM-7 | 15.9 B(d) | — 5% B(d) T,
~ | [ R D A D>
CU-15 17. B(m) \ - - B(m) {?E%f%ce mold only.
. ) AR DAHDIPT
cu-2 17.9 B(m) ‘ - - B(m) {%u%face mold only.
- z - — AREDHDPT
CM-22 b7.4 B(m) ‘ B(m) {Surface mold only.
DU-14 15.3 A |  30% — B(m)
D U-20 14,6 A i — — A ft4  Sound
DM- 8 15,4 A ‘ — —- A {4 Sound
DL-14 16,1 A ‘ — . A #4  Sound
DL-28 16. 2 A L 5% — B(m)
*« d: g5 decay, m: »Y mold, r: EVI7MAOEMS rose discoloration,
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STl KB HEDEELLNG, VWTNRILLTE, AMOTFHEKRMET LTEmRBIGE L E L
Th, BEREOEROBNES TR, MEMOARE L THLUOREERETEENEH L, T, B
PAAROMS D T2 EHEOFETIE, BB THUDRPEINEC 2, 2N, AEORLOD, &
REBHOBRBKIC OO THAEET ALERE 5,

Table 3 1D HED RO,
CEFMOBBEEZRTECDODH 55DP, &
ABPEFHCE20ENBENRONEHD
ZUW L, AL R, ZOROREK
FfgE & OENEYIR Lzods Table 10 ©
o AikE UTREBEICK 203N
T 12T &b 5 (Photo. 6) 5, —i
CRE LD S 10 ZNEEIET B L,

7 © BEARRICRZ cEm FOFERTH
Photo. 6 % A & & B 5 -7 (DU-10),
Collapse and decay. ® YIRS LIS (CoX 515

GG LR 2 M EHRL THEDALTY
%) T LTH B 463 Photo. 7 ITRTY
EHICRIBIBFIDH - too -T2 DEMIT
BHROMTRARRICE S DTSV S
EEZ oD (BL-18),

® XETE, WERORMICILER, #
BONETEBED, ThBRICL BP0
R LR LIRBOZEAT, ARG
MERE LI 52T, BEONTEA
EROLDEH 57 (AL-18) (Photo. 8),
SHBROMER, chooRBEEEDL, ¥
CeV I mOEGICERL, B REST
WEOIHETNETHS

3.5 BEAOERE
INFTHBNTE LS, WEHORE
MOBSAF I REICS X TRENED T
K&, BELHORICE, BEOKED S
R[EENE CILFEREENSEN 2D, KH
, ‘ |  AETRIERLRMDS L, BEAOREE
Photo. 8 T M & & 5 5 L VTOAEE LR, B, BEREROAE
Slight decay (sound visually). BEEME O BEEREEICE s T B 729, A%

Photo. 7 ¥ v 7 {LDEMEE
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Retardatory Skills for Degradation of Lumber Quality during Storage (I)
—Changing process and evaluation of lumber

quality during three-year storage—

Shoji Amemiva®@, Kentaro Svzuxi®, Shoshiro Martsuoka®
3 y s

Hiroshi Svmi®, Shoichi Sato® and Takuzo Tsutsumoro®

Summary

The quality of green lumber is apt to be degraded by fungi attack, warping, checkings,
etc.,, while it is stored for emergent needs at the storehouses. Establishment of adequate
storage skills and quality control is indispensable in order to minimize the quality degradation
during the storage term. However, technical knowledge and skills for storage of large amounts
of green lumber are lacking at the present time.

Quality research of W. Hemlock (Tsuga heterophylla) square lumber (purchased in the
1976 fiscal year) being stored at two factories’ storehouses was conducted several times. Prior
to this study, the authors had already carried out the preliminary research of the older lumber
(purchased in the 1974 and 1975 fiscal years). A number of improvement points were applied
to the storage of the newer lumber (treated in this study) according to the results of the
preliminary research.

Changes of the lumber quality, that is to say, moisture content, mold, decay, discoloration,
warping, checkings and meteorological conditions at the sites were observed and evaluated
by certain criteria, respectively. This paper suggests a beneficial way for the storage of
sawed lumber in the future. Necessity of the following major operations is emphasized here:
segregation of low quality lumber, anti-mold treatment of lumber before storage, proper

stacking and piling, adoption of open type storehouses and so on.
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