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MO T2 DL PRETH L EBRSINDIZES T2
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B TR 2 &b TRILS, IREARIY 041, 18cm ~ 22em ALKAT63.2%, 24cm AL
KT63.9% CThHo7:
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Table 1. Timber Yields

g AF )
FiE b, (3 =2 Mgk B IR JeigE
ARELY B 2 X 4% 2 X 4% AR Ll 2 X 48 REM
i a 50.4 52.4 57.1 67.0 46.2 482
FRED b 56.2 54.4 67.8 66.4 50.0 55.0
0,
(%) c 58.6 577 60.0
Ltk 55.2 53.8 64.8 66.6 49.8 523

1 AF2 X AMARIY OB E 0L, WIS 142 4K, BE#E 84 KD AKOEM HERIE R TH %
TE2 AFRAM, A AR D OB 1 13, TIREDO LN LN I3 ADHKOE AP R TH 5
3 ATy 2 x4 REMAKRIY) OB E 0L ALEEED Z NN 16 ROIKOEMBBERTH 5
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(BT %)
M I 3= et B
EIE <y MYV H5<V1 h5TV2 | AE2
AR 20~32  16~32  18~32 18~34 Rl FH
TME#62% &/ T1% T &#56% &A% 50%
AR E & M%:100% M4 100%
ME35%  ME25% M%:40% M%:37%
W E 10.6 9.3 54.2 31.3 22.6 4.7
1% 24.4 455 17.6 4.2 22.6 3.6
2% 28.7 15.7 23.7 38.9 28.1 9.4
3k 21.7 29.2 4.6 254 26.7 72.9
[ 2)¢ 14.7 0.3 - 0.2 - 9.4
. 100 100
B 100 100 100 100
. (81.6) (73.8)
Zfd CONST 39.3 28.4
STAND 333 26.7
UTILITY 27.4 375
24 - 74
N 100 100
" (18.4) (26.2)

HE1 V=Y, b F<Y, B9 VIEREMIZOWTORKAIT L7z
2 AF O, O OMBEEAIR( )EELTS

FRUR A RAE TR E MRS, 121, 1-85 (2009)
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Table 3. CN Nail Use in Construction Classified by Building Method

$TOFE DF-L Hem-Fir =~ SPF-W.Ceder A F3ERfl
CN50 29 23 19 20
CN65 35 29 23 -
CN75 43 35 28 28
CN90 49 40 32 39
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Fe—4  PRRLEE THARE R A o~ (mm)
Table 4. Dimension of Lumber in Post and Beam Construction

] okt
REES
s s

104 20 90 19 89
106 20 143 19 140
203 40 65 38 64
204 40 90 38 89
205 40 117 38 114
206 40 143 38 140
208 40 190 38 184
210 40 241 38 235
212 40 292 38 286
304 65 90 64 89
306 65 143 64 140
404 90 90 89 89
406 90 143 89 140
408 90 190 89 184

MK IER 7R 55 13045 CPRL LT 8 H 15 H)
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Table 5. Quality of Lumber and Components Classified by Grade

Pt A BE T IEA R P 30 0 H AR AR B (JAS)

M AR AL b CTERALE
R —f = = AVANT I YAy AF T —F 2—F 4T+

(1) A& O O O

LY O O O

AR O O O

FB O O O

b & O O O

L& O O O
(2) RELK O O O

RIARK O O O
(3) EED L# O O O O O O

OB E O O O O O O
4) BEO-TH O O O O O O
(5) BED T O O O O O O O
(6) Wity O O O O O O

HWHREAHEL TWDL I EIREINTVE (E-62H),

204 b CTILIUFEA AT 55%, 1R EOMAT63%, 2/ EOM A T14%HE5NTEHE Y, 206412
DWT S YERRA D5 44%, 1R LLE DK HT48%, 28 LD A560% 5 5T W BH DT, ko
EOH A BIRIGICHER T2 281280, BEWERSTRETH L L LTws 7,

2L, [BEEREDOAFMOXY v FEPRBEHERW 22 5L, MiT%2200 5860 ()R
K, 725, 8% IHATAHEAIE, 2hASIIRSREELZLDLRITINE RS W T
Ao L, Tiomy, EIRFEER M OVLEE TR ST & L CERTEER IS £
OCHHBEIEREZ T EoTWE (FT2H),

RIFZETLE, HRBETHEICBU 5 ATHOGEH % X5 720121%, FEMEM & LTz
e, THe BHOLE, ZOMOREEEME LT, ZA0D, FEZ), Siubkd i S L
LTHWDZED MY THDEEZZ D, FI2204 4 & 206 S EE A~ TH L Z L0 5,
204 DA% Y FELTHWAZ L 2Hiits LTHEHALZMNL Z P HENLDOTERWNLEEZ
bo BT AEDP DEANZ DOV TIEATHEEH, AFOLTHENEDZ Y V=T - Fy v FIZ
Lo TRIBT LI ENTRETHDLEEZ Do

E - BIAXE
1) BEENBBEEBALRS, 1997, 7 A1) 71281 % HR#EBSE CLAIR REPORT NUMBER 153,
DECEMBER 5

2) WMHEEEANBAREE - AL > 5 —, 1992, [MEEHAMERECRSRFEEREE (1) [P T
RS EREL], A&

3) WMEENBARMEE - AMEA > 5 —, 1992, Fi#EHE p.28

4) MEEANBAREES - At > 5 —, 1994, [2 x 4 THEETFVEESRERFERSES] p.22
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5) WHEAAARES - KAMHEN LY 5 —, 1994, HiigdEp.2
6) WRNEAHREE - AMHEAT2 > ¥ —, 1994, Hi#&E p.109
7) MREREANHAREE - KB 5 —, 1994, FifEdH

F—6 BHEX S A R TR A
Table 6. Strength Standards Classified by Species and Grade

JriErR g (A7 :N/mm?2)

g X455 £ &
Fc Ft Fb Fs
SI DFir-L R 25.8 240 36.0 ¥R T7 7 —
1%k 222 162 24.6 TJILAY VT —F
2% 19.2 15.0 21.6 VA b=aV
340 114 84 126 24 7H=v
ZfE avyAbrS5r7ar 216 114 162 FI) =Y
Ay F—F 174 6.6 9.6
d—F4 ) T4 11.4 3.0 42
Hem-Tam Hiff 18.0 13.8 29.4 YT 4y 7 a—R b
1% 150 8.4 18.0 fIZH— ¥ —
2%k 126 6.6 13.8 F3X7 v
3k 72 36 84 21 YxvrynNAgv
ZFE aryAbrgrvary 144 48 102 f—RF - ~NLavy
AY =K 114 3.0 54 VAV
I—T4)TA 72 1.2 3.0 [SPARR A
SII Hem-Fir  Hifd &% 240 222 342 YT 4y a—=A b
1% 204 150 234 ANLTy 7
27 18.6 12.6 204 TRYEYAT 7 —
3% 108 72 120 21 75 F77—
i arvArs2var 198 9.6 156 v H
AHH—F 168 54 9.0
=54 ) T4 108 24 42
SPF HAE 204 168 30.0 INVH LT 7 —
1% 18.0 12.0 222 O R—=)bIx A
2%k 174 114 216 Ry Fo—H54 v
34 102 66 126 18 FJAf PATN—2A
CH ayAr5rvar 186 84 162 IV VAT IVA
AY =K 156 48 9.0 Ly FATIVA
=54 )T 4 10.2 42 I—A MY MPAATIVA
W.Ceder HIff 4% 15.0 144 234 TIAY Ly NV Y —
1#%k 126 102 168 Ly K5 >
2%k 10.2 102 16.2 TEIAY VERTA ML Y
3% 60 60 96 18 zx¥
ZfE ayArvsrvay 114 72 120 T HF A
Ay T —=F 9.0 42 6.6
=54 ) T4 6.0 1.8 3.6
FOR KRS BB M, 121, 1-85 (2009)
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Table 7. Components where Japanese Cedar can be Utilized
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Fig. 9. Components where Lumber is used as Studs
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FREM XA I BA T3 A3 60 4, ERTH253, 7Ly D IS 1THBEE L T 5,
AR TIEARN—ZATER 100 17 m3, AMEGHTT0 T m3 AEL TV 555, ZOWXA2T
T25Tm3 % 50, ZOH)BLKEEN10Tm3 24EEL TWb, BEETIESODHMMAEHE
KWHDHD, TDH L, HIMEREMEG CGUBHT) EHBAERFHEIRKTH 5,

BRSNS AR, 121, 1-85 (2009)



26 MIE~ET 5

Ay L NI AT A |

A E RN AEFENFENHFBEINLEERBR =T ARSARBE LR EREREER A S
B &= Lid L
MHEFHERMBARIRZNALNARFI A TROME B0 WAL kO & 0E SRR GRS 0R A

[-10  20044F 4xEULRI 2 F 34 AR (Tmd)
Fig. 10. Japanese Cedar Production in 2004 Classified by Prefecture
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Table 8. Ranking of Forestry in Kouchi Prefecture
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FEETOIHT R T L) TH Do IV AR—% 2 N TOMLORFEMEIL F 728K T 2 TREMEDS
HBHIHIE T,

BRSO M AT 22T, My — N 74 —BEEZEONSIVINI O 272 ) ZiEL
T, AM15,000m3 LLED S v N—Z B ) ko T ABERETH B0 LK TSR VIITIZAL T
19 ODEFET, MIEIETRTARETHLEDZETH>72,

AF2 X AMIPT Ly R—F > P ITHOBEBBE SR VR SR VEYES £ Lo, FHATRENE
IMPIZDOVTIE, BV 7 VAL ETLLENRD VWO THEIZRVWEDZ ETHo T, T2,
AT Y RORAET UN—ICBEBZ D EV) 2 OFIEEREIZ OV THHIICHIETSH 5
EIFEZ TRV, VR=—A2 YV M ELTEHL T TI—F—THBH/\7 A A —H — DI
WETHY, FMBTREDZETHo72 MIVE—FH2 ),

—HEEREENEVDNTAA = =TI, FLAy - SF VS — RO LRSI
FLL, MR A eET GO S THWIE %3 5] AT, IMLE% L8 M LoD
EREW->TVD, ZEELTVAEZRIAAEED2 x4 7L 7y NERITITEEEZ I N-LT
Who (MBS THHoT, FIMTIEET N3] [wmht] 2572581 M T 54, DY
T ARX=H =[O RIS T 55, EETEENVTIEWMSED, OLENITHL, TOH
. FEIZOWTREAZTLS A D o7,

DNYAA—H—DEZ L LTIEIOEGDT VN—DBAFHTE VD & L ITEEENED
HDOTEZONR, BATLETNEEILTH L, ELHRHALLRVD, OELLNTHLE
DEZTH>72,

TR 7Ly PLETIE, BYOFEREIZ JAS L 1 bk Ly In-House-Rule (F 2 1X% 1 i
JAS %32,336mm ?» 8 7 4 — M T 5mm TH A DIZH LT 2mm 2 ER L TWAERE) 28HL
TWABNBEERT LAY FIBOT U N—DIZRFII0%ICELZZEH L E0), dhktz
# v h L7 BmOuM IS EN K FERMN THITHEZTHRIE L TWb, TOEKRTIET v /3N — Dk
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AT FEREE L TR ) Eflizd DIZOonTwDb EEZ BN, Y —/3( 7 5 —BEEHM TR
2w, D2 THo7z, L L, iz dbETRIEYT 5 2 & TREY LITIZESHEE20%
i%"&tﬁ’)/(b)%)o

(B) AXPTYTDEHLERMTI

CONT Y R—F Y PLYTHETH 5 L E 2 T 5O IIBHMEE L TR 2 M o &b
HEOMILTH 5. 204 D2AR, 3R, ARDEDLEET, MICAWRZHRATTH Y Fy 1 v FhIL
FT5LDT, ZOHGOEMIIMTEE2EET 2 & T N~ flitEo 1.56%, 65,0003 & (2005
ETH) IEAZELDHD, THIVoFILT vn—, b LLIERADS 4x4, 4x6 DEHE
YA XTOAFHOERNEZTRAHLL TV,

210, 11 ITEFERELIETO 2 X 4 EFNVEEERFBUIBITERIEVEDLS, 204 A% v
REGDLEELZTEMOBLAZODT, EbEHEMLOMBEEZEFTLZLDOTH L, AbEiE
WL ALEDH L 204 F1E A TT 2 TA2.6%, BT T T43.5% & &kD 40% D Eicd B
BT ENGDD, TYR—F Y NIBIZBIT 5204 25 v FOMLOGHEALIZIA N7 %X
LI BEO D E b,

F-10 A%y FEDERMEERATT v
Table 10. List of Dimensions and Quantities of Jointed Studs: Type A

1R
Hitt T EE(mm)  RHGE) ME(mY)
204 A% K 2,336 142 1.1928
206 A% v N 10F 2 0.0348
204 2ARH 2,336 11 0.1639
204 2ARH 2,336 22 0.3432
204 3AKE 2,336 9 0.1809
204 3AKE 2,336 15 0.5040
/N 201 2.4196
2 B
204 A% K 2,336 160 1.3440
204 2AKH 2,336 22 0.3432
204 3AAE 2,336 7 0.1407
204 N 2,336 7 0.2352
/N 196 2.0631
E 397 4.4827
abhEitE 93 1.9111
DAt 42.6%

MEPRTEAE 1 147.27m2 (44.54 £F)
—RERTAIAE 1 74.52m2  TRSRTEIRE :72.75m2  HHERAR, TR XIS, TE R
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F-11 A5 v FEbEEMER BT
Table 11. List of Dimensions and Quantities of Jointed Studs: Type B

LR
Hiks L & (mm) ARE(R) HHE (m3)
204 25 vk 2,336 169 1.4196
204 2 AR 2,336 9 0.1341
204 2 ARk 2,336 24 0.3744
204 3AAE 2,336 10 0.2010
204 34K 2,336 14 0.4704
AT 226 2.5995
2 s
204 25 vk 2,336 131 1.1004
204 2 AR 2,336 16 0.2496
204 3AAE 2,336 7 0.1407
204 4R 2,336 11 0.3696
ANET 165 1.8603
&t 391 4.4598
HbE iR 91 1.9398
GhEHMEEE 43.5%

HEAPRTER : 157.03m?2
1 BRI 0 92.54m?2 2 BSIRTHIfE . 64.49m2 TR X)) FERAR, f12E 2 Mkt X

it 3 -10, 11 & WETEANARED - AL > 5 —[ 2 x 4 THEE T IVEEER
FEREF PFROE LY

(4) A>KR—z> rSHOEEILOFREM

HIFE O CADCAMEE)C X ATER TR 7Ly MINL&24T) iz 2 L= T %
BHFAE L 720 —H 2R 24 BB c—H 7, 8484, AM2200 e 7Ly b %47
TWwhe, FAY 7y Fh—Ho7 Ly MINTHE [K2) & K25H 3 %kt CAD [HSB] % iki#E
L, FIRA, MEERE EORM MM AR KETE 2 &— Ko 7Ly b T TN TATEE 2
BTV Y MRS TE 5,

V= NA T = BRI TAMIDE LTI, 3BAA2XAMOT LAy b, BE XK LVO#EE
AT LILNTEL, $72, BEOIVR—F2 Y MK T—HBNE T o N—DT LAy METFT
%<, CAD FHIKZHIZL T, K, KH BROEBASLNVI Y P EDETHIETE S LE
ZTCVWBEIAPRHHTHY, kD2 x4V R=—2 Y NEHOEBEENTELEEZLT
Who BRBE TR T T @ ) BB ROl HE FEETHY), AMOFEHEDL 1 F4D,
300~400 ML THHZ L xEFETH L, CADHMEIZL AT »)N—Dh v bEFTHRL, v
FOAT) LBV =N T3 =T LAy FEHENLDDIZTEH LW TIE W
Melbhd,

ERTHERTL Ay bR ZOMIRKEICL > T, FFEEtImmEERENL L)LY, K
HOKDAL, EEMEPEHIREINZEEZONDLDEEGT RV EREEE Y, V=31

BRSNS AR, 121, 1-85 (2009)
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T F — OEEN AV TN L OFRERAED£1.5mm &) 2 & TWODMIIATERLEO L)
B BE TR BV WT, HAEOBMLTLE-720TIE, LW FIRTH D, TERH AT
TIZTTIZ100% EL BT LAy MIZZLTWEDICEDLLT, v—NAf 753 —BEDTL
By MZOWTIE, F17%ICE EF o TWBIRIETH 53,

KETLHY PEHORSTF v 7 TIET2X 47 LAy MIMLEDEMILD HARTIEE 725
LTV, ZOFEER RS CRBIBII MG & 35 &L AR BN OB 2 f 2 %
BB TRy TIVICEL T MEIMlEDERY— YRS, RSl ankn) T
#ZZTETHMOHEMRLE] T wa Y, BE SRV oin ToEEkmn L, BR - BEHROH
Bhy b ETHEENREEOL LRI, a0 R -3 0 PEHTYUHELFEL, AF¥F2x40
RO M2 RIE L TO T OSFHLIZB T, AF2 X 4AMOBEGRENHRL DT
awnprrEd,

EIE AMEH

1) Jv—5«4>9

PRAHBE TR O N D HEEM X JAS THE SN TV 5, BIRZ DTS AR 1T B O B ITK &
CEASND LR, THRRONT YA, BEORRIZ L o THEPER S L Tw b, BflBEL
FED T 2 N=DIASHEN T IE A F 5 THE ST ANLGA (National Lumber Grades Authority)
EHE L CHESN/ZL )T, NLGADSS, #1, #2, #3 7 7 AT AR CTHENR, 1/, 2#%,
3#, NLGA T Construction, Standard, Utility 3720 FFHATH LM A NT 27 a vy,
A =R, I=FT4 T4 ELTHESN TV,

BEOBMTIZ AN I L R ILED 2TE LD ), JASOBEEX 7)) 735 2 LIRERD
FHEL LTHZ 5N TWT, FEEIZFTES ORI EEE In-House-Rule T & 1 ik L\ A2 L D 58
MNaiToTWaEabdH 5. HARDJapan Grade J 7L —F), KEEFLOD 7L — FLIfidh
%5b®, 7 A1 5 ®Home Center Grade 7 &EASFARIHMETH 5,

204 A% v FOJASHETO [HMAS) O%&ESmm] &3 v R—% ¥ &AL > TE3mm T
Holh, 2mm THo7720TH52LdHDHIEEFETRNZEBY T, LML TH
BREDNRZ>TVE, A% v FIZFIZT U R—3 v VEHOHESTITHRMORE > b ER S
55DTHb, 204 A% v FOKE 2,336mm 4 1 X4 PET (precision end trim) & -3, &%
RNEA0, - lmm ERELVEZALH 5B,

HARMIFIZ L — FEMHEN 5 B B OB I NLGA OH A SRk & 1D &% HARTNTIZ
BHL7ZZLDT, 10 KD B 1 RKPEHRTHLANVEDZ L THD, —Fhk LWOIEFFIZZD
[RF] Thd, 20, MHBDREDITAS KE#ELZ 7 ) 7 LT, AL b RAA, HIEOf:
FUFORE, FLTN—ATA Y EMPENZ O VR -8, Y= FVOREIZL D LAIEZT
ANBNR\, T 7L — FiE»l, LAIEO7ZOT v 7 ABEIToNns, Z UrWids
FENENT S L CIEHE, Rz ENHH I TS,

HASI 7L — F2ERLTE0F, ERMHAEEICBCTUIBEMPSZOF FIHL TR
HREBEFTHo72Z s, HONEMORERMER EDZDF FREFFOMIMEL JDTE
7o BENTH A ) Do FALEETIEIC BV CIRREMIZ TN TEBEDOHIZA-TLE ) REEED TH D
WKHEDLLT, v Fa—¥— (fiE) ORISR LEIIBTAFIIHTLRVANEZE DD
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L) THbD,

JeRIZBWTIE, 284 (std/#2 & better) THUH I E N5 OH— M TH 55, HARIZEEDOAR
B, REDZE5UCLawL, BERORNF N 2EHENIDELLEbR, FTHHELRLT
DHATHETODLELEEZ TWLEWVW)ERTHEZIVICETLER FFHoLE, F3to
HEPRKREVOTIEEZWALEZONL, EbdN, BHEETHIIBNTE2X 4T Y /)N—0DH
AREEMEFHHBEF T BVT, e LHEZIIOATERTVS L) TH A,

(2) ffitg, #Hi%

2% 45 N=1FLENIFEBY 24 v F x4 4 ~F (50.8mmx101.6mm) DO % 7z
A, ZO%, HEAENT T, 20RO EFOTLF—E2EITAIMTA L2 O AT A L9
1270, BIAEIE 204 A CHESF 38mm*x89mm & 7 o T b, BHIZB W Tid Nominal & LT
50.8mmx101.6mm CTHIH L 7241 F% FBM BAL CHyA L, #1% %~} Actual THE L 720 O THE
WG SN TWD, FBMEWER=FAY Y =74 = OBET, 174 —IX174—=Fx11>
F OEFET, 1,000FBM T IMFBM, Z 7213 IMFB, IMBM & & il & 114, MFBM (1,000FBM)
1Z Nominal #72.3597372m3 T, =N % EERE Actual L DR 1 1.526 THE SN, 2% 1,
Nominal 5} Actual DFi4# & MFBM 4 ) & m3 240 0%, A L MBSO A G O
VUETH 5,

12> (50m3) 1&30/82 FVTIANY FILIZ204 25 v FH216 KA TH 5o i Atk
13 FOB (Free On Board) ® B HifinE A fiit% &, C&F (Cost & Fleight) 2 ¥ 1), #HLEE 2 &0 T
T HADOFE#EE M, CIF &9, Port Charge (A% T50k), TAX (HIAfE SPF @4 4.8%

F£-12 J7 L — F204 W MikERE Rk
Table 12.  Prices of SPF J-grade 204 Lumber

B it HAT

CIF (USD/MBM) 470 USD/MBM

Bt ] P e

InfE P

¥y = FHR

FieLTRe e
CIF (m3 #£4) nominal 199 USD/m3
CIF (m3 #24%) actual 304 USD/m3
CIF (MJ#53) 35,872 M /m3
R (4.8%) 1,722 P
HEBL(5%) 1,794 P
A GEAR D 2 2,762 P
TS A 42,150 ”
EEEE (RS T v R—% v M&a~) % 6,000 P
aYR—F Y MEHEL 48,150 ”

20064 12 H 1USD = 118 1
¥4t b5 v 7 6m3T36,000ME T 5

M AM R L D OB ST RAAIZL 5

BRSNS AR, 121, 1-85 (2009)
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[

BF5

125 CTw3) , Rk, av 7 FEIBIFES T FLAY, BEERE &R PT v oI
BOhIToOL Y N IEEDSDH B,

INT AR = = ROBEHEENMHFIZOWTIE ERE L D 5% 755 15% 13 EF% THEAIL T A i
¥Tdh b,

BAET A ) WEEE TEOBA £ 20064E10 H 1 H SR L7281 L WRnst S 8521 & 0,
T A HEF S F S NGRS NS 15% BRI & o THSOMEAEmE L, »F ¥ IuERNEEE
SPF 2 x 4 7 ¥ )N—3f&MH226US Fv (LFHEL, 1,000BM) F CTHIFAAL, —F, HAE
[T ) 7L — Fi470US Fv 5 480US F)v (C&F, 1,000 BM) Tdh 1), & Offits 213k
T250US PV E TRHWT WA, dbkA) STDH2 & better (3 /A% 7505, HAMIFI 7L —F
R MSRM, m—2atr¥—7L— 7 EORIMIMEREM ZMHEA S 1§ T2 Offitg T b ik
2L VIREETH % S,

ek, dbkiaiy STD#2 & better & J 7L — FOffitg 213 5,000 HFETH - 7278, T IR,
FE, FEAOEIEIIITWEZ L, FNHOETIRIZL—FD L) R#jllz L8 e LTw
RNZERL, JZ7L—FOMREITEITHLILTVD, IR YR -3 Y E—=bVD
HELZLDZ TN AT AV OBEAPEHTE L VIR > TET, HETIEZOZE G E T A
NHEWOT, 71— FHEEOSEDO BB LYV > T, AARTH A S v & — K% i
AL, ZEEaehy bThED, BORZZVWEIA ) ZEDTLRE2ES L TWE I K—
v MM —HH DT H B o

200342, 16 74 — M D 42% %2 b HEHTWT, 12, 1474 — PR THEZ &
o, TAVATEIED a4 XA MPERICHEDODOH S L9 72, FHIRIRKIL 2004 4 46% 251
Bl a4 ANT, @HED208, 2104 9539% & iz L T\ 50,

51U T 2 oK Bp 338 o H AR IR,

F X 27— 1 474,000m3 (30%)

WIA b -7 L= — 1 426,000m3 (27%)

7L 7N A 252,100m3 (16%)

kv :237,000m3 (15%)

4% —Lv 7 A :158,000m3 (10%)

7Ny 7 316,000m3 (2%)

EoTWh,

(3) 2Hx - 2

WHNPOEDT 4 ALY ar T N0 E REOTOLAEIDTOLIREDOTH
5o

1) BfEc

FE T Y O TIHIIELAH % LICEDS S, BEAORE - &k - E&Hh 5 [MilifEHS
¥ ) Cho# (Optimized) ] Z8M 217w, WICEEZF> Tnb, EIEEHIZQTR 37 H) H
DS L B T35 2 8 2 B % Hide & L 72 SPOT KD 280 Hdb %,
Oty

D%47% QTR ® 24 HHEIZE WA L VI % $2R

@OWIZFTEY FT2%, FOHME IS LT el I A o BEFM % = A&, Fhic
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Offer filitg % & & A A THIR

@F ZCHEWMEEES, MKz LT, HEE LTI 17 AancideE s & OMmE
LY Jed

OB MBS T3 F DS 5 2 B & BAED 2 1EE % LBRET L ¢, 4 A DO A
&

OSPOT 2%y

OFY T2 EE—LEWEHTHTFEDOD 2 H=l THRoHMZEA ECFIR

@5 fitE 2 ZE I L TR ) FRHEVWFONEER, FHRONT VA TRESINL, fiRL
L CHHAA R D354 1% Spot fiit 1324 3% H A B 0 Jefilitg & 0 FIEic %2 L, BAEOBE K
THIE L% 5

2) BHPSEANTHEASNLET

OB ks [MFED 27 A @ allowance] 23 <. 2F 0, EjiE - 5 FE TOHigk - ifD A7
Ta—Vhb, ZO2r AOFEMBANE, 1AM [12 AfA] L3I D,

@RZASHISEHENT:, 1 AR AZFIIRS &

BT T BEIR oot I0A~11H

T LT = JAEGF THE oo, 11A~12H
HARTANT AT D BT EEDIERT (oo 12A~1AR

Ay s AVRY & Qe IVl - 2 IO 1A~2H
HARICH G SAER, 207 FA TRk 281,

Bulk i T T 7R oot 1 Av~3 Aifo

R, e SRS TR L X T2 AR D

fE>T, 12 RGO L7227 YN =ME HRTHR T 5 2 A HRLDIF T 37 A,
BUFESr Atk &b,

(4) RBEERH

) BAMCERDO® 2BREERIEANZIEBEERIETH L, TNHSENT KN [H)
WFEHR] ZENEDOHE IR TIE R, FiEl, HEeEREIPERTH 5,

2) HOFIZL o T AR RFEEEE [BWIEHREHERE] THY, B0 FIIAE
AL, VZEH (InvoicetPacking List+B/L) % BH\WFIZ#E L, MSHARIZHZE L72F%
BHWEFMERE, 80 FoEIcsie ) %2475,

3) HOFIZL o Tl B AR 2 RESEME [Hi4 (Advance) | Th b, BHWFIEHEMA %L
1258 0 FOBICHAETIRY AA, ASMHRER, ) FIWEOFREL L, LEHFEL 2H
T oo HiEE Vo TY, RIFIEH < £ TOMBHNARBICIT DN L OP—KTH Y,
FIEE DRI\

4) LRE2OOHEOFRIZLIC E2B/ICEPNE WAL FTERD D,

R DT v N—EADOEE, /NG AZEZIXL/C 2 At Sight, KFITEWERBZEED—

B TIE VL BbNd . KFOMARMEHICE IR E LT, BNTHRFEIET
HYNEDPBY, [KFREEE] PUEE R >TWh,

BRSNS AR, 121, 1-85 (2009)
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BAE V—NA T+ —EEA—H— - ENF—DIE —EEL £ 2013 FREENDOXIE—

(1) O R—=JLINA > E— MIVERE

ZIT, AETMEPABRTEZALRM O [V K= )L/3f Y E— bV ] BEE T2
TRz ER ) B TR = )3f Y E— bV (LPB) 13HERD S 1 F 5 O FEER D FE1 §1 518
MRIERL TR lTh ), ThFE CRBNREBROBTHEL TCELDTH D, it
FAZ L ORI TIEIRZEADS 80 ~ 90% |27 5 DIZHS, WTAEDOMIRIRIELO R E 21T, 4% B
T LAY, SHLICA > THEEFBMIZIEN 7200 L Bbh s T,

BAETIE, #7071y aaaryE7NANBETOTQ I RK—31 2O 13 HFREIZLS
NTWwbEwbit, 20054, #HEHFMKIE1,500 57 5=, A7 z—FrOELT EIFIZET L
Sy, MIERETIZ4E 1,100 T m3ic ko Tw b,

T T4 v a3y BT INEFIX 2005 4 7 A [British Columbia’s Mountain Pine Beetle
Action Plan 2005-2010] %3E L, 1 FVOFHEEZ DT T, LPBOFMAENIE, HEDLEDY O
Fiik3g, Mo EEREE, BN REROBIBICOWTHELIT> T b,

SIEFEOIHIE LT, HEKRZMERL, WEHMIIBESIEEIETHY, FET) T4 v
Yaaury 7 MTIMERHAEEEZKIBIZE & B, BMFT i RERE BRI, 261
TWh, B MANOEBIEOEICL 2R OEMZN, Zd 7 ERBHE TIER {, Wi
Lo THEL, MEDIEDLL LRV, LFoTWh,

2013 4R ITIIHEE L 80% 12 L5 EHERF S, A FFEFOHEFE L CIE20134EF TlZ, HEM
O 2 E, BUNHR TR BMRE 23 572012, FAEM (Reforestation) %3 % [Forest
Tomorrow Program] % 35E L CT\Vv:5%, 2013 FLAEIZ SPF 09 5, 13T 50% % 557351 1%
M5y, I T IR WERETH Y, 2 x4 T v N—OREMGEMEICKEREELE52 50
DERDNL, FZI 7L — FMIZOWTIRZOMIGIEETET I A Mo TL RS9,

(2) RBMEROBZ

KFNTAA =T —=IZBVTIEE Y R— VIS, Y E— MUK BEEBIZOWT, ST ST4M
HEWRDIZEZATHE, TAVIEHT VI v DY L 20— v 2 RBmICHET L
TWbEZALHY, FTA M7y FaERINHOEAERE L TWbEEZADLE NV,

WM DR T A by F2 X AMIZOWTITSFERRICHMAZIHEZ TWb, FTA by
F2 x 43 APAL THAENNZOT, FIZDIY HE LTHFFN TV S, NAM T T4
1 12,000m3 (T S8 A L, S4EEEIZ20~30% DBINITH B, [ AF 2 X 4#ADIY FHIZfEZ % A
LI L, FEIEVOOTRATOMBEE LTHLVWOTIZRWS] LWHHENE L Tw5,

DIY AASEERZHOITETHLEDE, —BOADHEADLLEAATH LY, LEEREDE
HOBADVEFEIIHEZ TVEDRLD L) THhbH. PBETIEZIF TR, fERTEMIFIZ2 x 4
T UN=DPELINIEDTVND T B RELRERT, NE A X TEEMTH L EIITLE N E V)
ZEDEHITH D,

EVoTHERY =N 7 4 —BELEOPFTORTRIITENTH Do HFIARMBREIZE S
&, RBEFEICBW I 2HBE A E8RE L, MATEY —MEHTIRD 72 v b v ) faiE i
LAREEHED S SPEICEDLAMOFURTCEEMLTnL20 TR 2L EbNs, LaL, [BX
AL 7 F 5 & FRICE) 7200 7258, g, S CERAALE] Lol ThH b,
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T AN ARG T A4 0 =34 VIZOWTIREEBEOBBOMERDH O, NIz VT
3L —0DOABEFHCLY, MEMIZI) T2 L VOB FEETH D, ek, LK SPFA3315
Fu/m34 ) THEOIZHEHA, KxTA Moy F2 X 4895325 F)L/m3 (20064EK) TH 1,
2D 10 FVOAIAEZEDBINM 2 X A MDA TL 2D EWFT TN TDOTHo72h, T—uDs
BEMC & o TEHBZDOIINM OFEF DS RES D,

WM L2 DT, AL 3 2 RIS TSI 23524 b D), 155872 BT 25 Twv b
&, hH, 77U AHEMIBNITFRATHLZ L, 0L 7B I UIHERGEEOEZREENHOC
BY, MANOWAHAD L TnL I Eh6, HRMITETIZZNIEDETF = 3 v & fio
TVWRWE)TH Do TR MEITHAEDSRING D 2 E2VIRE T, il FEELALLMAE
M oO®BE 210 TwW 59,

A — T — RFOFE AL 2005 8 5 [ ORI FTEIAE ) #4 &FEMBEEM C, F
FEMOHELY 4505 5ENIG| & RIF7-. EREAMTSICHARTFREEH IV NS VENT, ZEL
7ZEL— N ERERT AV TH B 10,

COMBEICKT A EMIREE LT, [V — 31 7+ —BETHEAK] &2, WBANICEZ 2K
HEBRDODTVDL A= —b Dol NMEERETHL I LIIMEVRVWES D, ZOFEMITE
b iavie, 2 EBSPRIZTZ L — FIZZ7ZbaRY, MEEITML 2272591, L1
TEMBEEMT L0089 DIEHIZT/2ENTw5, LaL, 20134, Biriuf20104< 5
WIZIZEM BESH-> T 2DT, REMEZFUTT L2050, b L AIRERW I EE L TRV
RO, MOREMRITED R VRELTH 5.

() A¥ 2 X A DBEADT R

CDL)BRRMOF T, EEAFHEFE TLI00%IM TEHD LN TV HEBE T HEORM & L
TSN DIHER R > THRDODOH D L EEZ BN, 2005 FEFKIZAF 2 X 4 OB A DT fE
TEIZOWT, HFHFHELZBIC [EVARAAL Y ADHDENEZAFEY =N, T+ — IR ATET
EZw] EEDNIIRERPS, 2006 FICADLE, HOEDNIZAF2 x 41200 L TR DU &
DL LTEZRITNI RO WVE WS LBEIELLTE T2,

BIZIE, HNTARXA—=A =TI, AF2 X 4MIZOVTHHFERM & L TR L HDZ. &
fEE LT3, flitsASSPE A%, b L<Idbob Vil BETELI L, KEMKETEL S
EERBIFTCVD, T, AXOEBPELALHELZLE ) PEBEELTHT, AFIZ—HTD
B DL, HENICY =N, T x BRI 2008 DO T — ¥ B & BARRY 2 A
EThol

72, MNOTAA—=F—IZBWTIE, THFK3BEEY =1 7+ —OBEEDNERICH 2 T b 2
EDS, KT EEOH LWEIRTIRE SN2 TJAS304, 306 7% & D 3 A ¥ FHIEAM TG
LTWHWnH A X%DT, AFTHIETELEVNDTIIEWVIERTH 72,

T/, ERLEOTRT 45— [EEMEFHLZRK] 22— VARAL ¥ MILT, ik
BIBERORFHBLEEM SO — T ERAMERE L2252 L2 TEHMLTWEA, v —N
17+ —BEOHE, MR TELVWTWALILEIHFTHY), = VATOE—T a3 YR
MOEREMTY =N 7 —BERNTENULTE V) EFRN=T 3 V2o Tz,

AF2XAME LT, &2 BEMWMZLDTHL, AY v FORTHIUIREEDH 5 D T,
LEZTWnDLEZALHAHL, THIZL LIEBATLEIOTHIUL, FOEYIITELAFITE
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iz A0, BLFEL DRV PDOELELENTHLEEZTVWEEZALDH S, BlHELT
&, ML EOARL =2 3 UOSEMIC R VIEEEN R b AL 2L, av T FIlHEARLEE, &)
LTLTEDLLEEAR=AZAY v FHAAPRLETHY, A5 v FPLER L b L HENE
NEHLLZE, Thibh,

HTED SPF M ol ADRES & L THIF O N2 FEEICOVWT, AXF 2 X 4AMPHERTZ 2D
THhiUuL, 2y Mdb eI BAND 572 Pl TARME-TIL,

1) ALK SPFIZHIED (T 5 ALy 7 R) LWHIHEWET8 74— bh510~207 1 — b &H®
RESTET, FAADIWENTERV FIZI2 74— bBL 14 74— MPBELRDOIEDR
TAYATIEL 74— bHBEOHMETHLI DS, EHRRLYVEDLENTWALEIRTH 2, &
B f ZOMPLEBEATELDTHIUTKERA) v v 23 b,

2) T T FIVOERBICL), EEZFOZEDPBLL L >72DT, ==& 7T/ —TH#l
MA—=—DOFERTHNERIND Z EDPMEETHIUL, FEEREDS R LD, AUy MP
K&, LikRTw5,

BhEHE—LtWwoTHW, EHEN Y Y 2 X 4AMEHEL TWLSAMIZEZETHL IV FR—%
YIS EDL )R v PRIE LU TEENG 2 LTWE0%, W THAz, flifgHiciE
SPF OB MM DEE), BBEOEEI LT, PFIY2X4DHNEL o720 o720
EVI)LNLVDETHDEF ). BEPOELSbNLHERIE, [EIFTHEITE5]) [,
FRETEEH L VARV APRG] [, REORENE] O3HTHLHEE D,

INSONMEIERL-EEZD, MBEL, BLEOBMEIAF2 X AMDOL—VARA V
THY, FLHEANOMETH S,

& - 5IAXE
1) KHEM, 1995, Py EiRobE TEMENENE LTofM (1) —25 v F (72T @
R OBR, WERZZLY THZ
2)  HEARMHFE, 2006, 11H1H
3) HTIARMHFE, 2006, 11 H1H
4y HEARMHFE, 2006, 11H1H [FE2x47Lhy ]
5) HTIAMHFEH, 2006, 10 521 H
6) FfRHBHE, 2006, JKOAKM, REEEEROFRITNT B, KHTEHR6 H 5 p.13
7)  HTIARMHFE, 2006, 10 H24 H
8) HTIAMHBE, 2006, 5H11H
9) HTIARM#FE, 2006, 8 31 H
10) HASKEGEHE, 2006, 10 H23 H

FE5E HBHETARICET XX 2 X 4 OEIMTIKEE

FE18i X2 X 4MOMEH

EEHBAM TR LI, HEBETEICBW T2 x AME2EHAT S & X121E, Pk 134
RAERE 1540 512 HE SN b HERMERE JAS) IZBW TS SN %E 2 LER S
bo Fio, BHWEELREAIE, ESIRLAZEIIE JASKGERIET 2 LI EDOLNTVRE T
CIEBRISRARIZEBY TH D, Mo T, AF2X4AMEBMETTIHCLILEEL, o)
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JASBUR EFED N DL UENH Do Z2T, —fRICAF 2 X 4D IHETRETH 5 L IRKE L7255
A, ENODITASEE L L COMEWEEZE LT LD00 %Y 5o

HRE Yy LD —HERHAE LD, AFHEM I DM L7z 2 x 4856 (YS) 1004,
T2FENS DM NSEEENTT 4 =TV aA >y hE3N2 x 48 (FI) 50 RO FERETRML %
U720 YS BX O FIIZFEMAEOAEELIZT, JAS X4 THAE 2 fik X S -METH %,
T/, PEAMMASI LD, 2 x 44558 (CH) 50 ROFERMAIRME 21 72, 2, B
4ecm LT O/MERD LY I ENMETH D, JASKFIE RSN T,

TAvH=TaAd b (F)) OB#ELEBE2E13IRT. 74 v =T aA v bRoOERH
HERABR L TRIOEH TITV, MRIEIE-1408E) TH 5,

F-13 20474 ¥ H =V aA v MEEESN
Table 13. Conditions of Production of Finger Jointed Lumber

HyEH 20064-10 A 12 H

B H 20064£10 31 H2H 11 A2H
FABR AR T TH 38mmx89mm

T4 o HT—EE 38mm

Yy F 3.8mm

T A YH = PeimE & 0.4mm

T4 = 46 AT

AR 1,748.0mm
O—)VaryR—HF—FEH 40kg/<:m2

TR FI R A 7 O—Va—%—

WA R JERRIREIZ 7 4 2 =8B & DI AR
A H 44 KEEGTA VT A — bREEH

F-14  FhRIEEATTH R
Table 14. Results of Test of Boiling and Peeling

FEER X (mm) FIHESE (%)

1 72 41
2 105 6.0
3 33 1.9
4 111 6.4
5 54 3.1
6 0 0.0
7 90 5.1
8 15 0.9
9 51 2.9
10 62 3.5
1y 59 34

BRSNS AR, 121, 1-85 (2009)
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F-15 AF2 x A OERYTIHHE
Table 15. Average of Characteristics of 2 by 4 Sugi Lumber

EkE (%) B (glem?) ByiyiEES (GPa) Hi{E (GPa)

YS 3y 9.3 0.36 747 -
sl 3.3 0.03 1.17 -
FI i 9.2 0.38 6.58 -
R 2.7 0.02 0.93 -
CH ¥ 15.2 0.46 - 5.59
s 5.3 0.03 - 1.63

BT TR O TR E T I FoREBFIMRE] % Fi
7R BRI S B - SRS TR — 60 BE C ORZIEFE Tz fé:

LiEoYy A 7 v a2 20HR D K9

R FEERE X OEIIME 4 OREF T 15% UT, BIREBOFIET 10% LT TH 57,

WENRLEHER 7 ) 7 LTz EMERERIIFT - T,

Rt %2137 YS, FIBXUCHD S0RIZOWT, BV~ 7EdH B WITHIY o~ 7E &K
R OBEOFNEIT- 720 HEEE-ISITRT,

YS & FI O3 EKRBIZ T 9% BETH Y, CHIZIS%IEETH > 72, [EHEEZ LiKT 5
ECHOEPEL oTWDY, THITEKREOZENELRFERNEEZSNS, YS LHEEL T
FID A OB Y > 7 RPpE TR AS, FIDSHHEE OMEIT HICEEB 2 H L THB Y, M5

} T

THE-1 MozHil
Photo. 1. Measurement of Materials
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BHE-2 JASKSrD7-0DRER
Photo. 2. Apparatus of measurement

F-16 AF2 X A OIASKFHEE
Table 16. JAS classifications of Sugi 2 by 4 Lumber

{5 fiE (mm) JAS X573 (%)
P B 18 28 3
wipcy gy PO WD Gy s

AVANI YAy A=K =74 T4

YS i 083 272 0.10 0.06 0.35

90.00 4.00 6.00 0.00
HmiefE= 0.87  2.03 0.08 0.04 0.35
FJ 75 0.84 230 0.10 0.09 0.31
o 89.80 4.10 6.10 0.00
iR 084 1.70 0.08 0.06 0.31
CH 15 2.44 10.10 0.05 0.11 0.52
16.70 4.20 3540 43.80

mifg 215 512 007 0.1 055

POFEN oo EPEREHERSINL, CHIZOWTIEFRWZTEIZLY, Mz lE L
7S, —RRCEN TS IIEEER L ) BV LS N TR Y, BT 5 2 LA T
E\o F72, CHOBMERPERCEB L LT, SKROBELZZONL,

F2E AX2X4MDIASEAEE

HoED U JAS BEDO T 2 MUICK S ENDAF 2 X 48 %8R LTt L CIEV72 YS100
K, FISOERDWN, &S50 REEEITED, JAS P TS M oFE CPR 18 4F 8 ATER)
WCHIS THE, Y, 1B, #i29) BL R Lol 247w, JASKGICHEIT 5 X odE 4%
T2 72, THHITIAS R & T CH50 RI2oWT b AR JAS K4 % @A L,
K& nmE2ITo720 WTHOREBRKIZBWTS, K0, BEY, fi2 ) DAt g IcE$
LXAE, BECIIEREY, CHTIEI VAN 22 a v a2 HRET LD TH -7

HIEE, BE 2R LZEAERE AV, TVIDOLTT ¥ ZVICEIS KD T Hh 7y — VRE

BRSNS AR, 121, 1-85 (2009)
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#-17 KYIZ X BIASKXS
Table 17. JAS classifications by Warping

K Y (mm) P A

<5 BREEIHE avANT s ay
5< 6<6 2% A% v % — K MSR
6= 6<I10 R =74 ) T4
10< 6 LS BIAEAL

F-18 2048 2% h )Y A2 ChEHIES & TN fase
Table 18. Measure of Warping of 204 Lumber and the Rate of Rejection

7)) &) TR 1) 1 (mm) TR D 2 Al N (%)
YS iy 0.83 2.72 0.10 0.06 035 100
o (2 0.87 2.03 0.08 0.04 0.35
FI iy 0.84 2.30 0.10 0.09 0.31 10a
o (2 0.84 1.70 0.08 0.06 0.31

MEtZZBEL, AF2x4ME2 759 FIA X, TV T4 XDWHADST ¥ 7 MIZHT, Ml
EINTZ8DDERNS, AF2XAMORY, R, WA BLORQUNEREL LA, HWE
HR2E-16IRT, TRTOREMAEKIE, B1TIRLEKY) ORESTROWIE L2, T4
bh, AF2XAMOIASHETHROIEELREFIIXY TH D Z LR SN,

F16ITRENT WD LIS, EETIHICTIAS FRE2ME XS ENZYSBLUFIIZOWT
X, JAS X ‘O)EF‘ET@%LiH&uL CHETHINEL—T 4 ) T4 UL EOFED S DA 100%
THote —F, ROENTIEEEN-CHIZOWTIE, JASRAIZBITF2HBAOL D, +
Zbb JAS BerlBE T ARSI & LTHRO LN LWL DD 44% L HoT2e INERDP LYY
WL 72M NS, RIICREIM O S0 2 EEDE , RYFEOERIRKRELS ol bEz bR
%o Gt T, WHMP S Y HLAMEHCIERT, MMERDL ST LZAF 2 x 4220w T
i, JASICBTOMBEIZOWTELRRENERINTVE EWVWZ b,

BB ANOM E ) FEICB VT, SPEMOM LRI L o T, 1ZRFEF10%, Lk
ZAHTI0%ELRDHdHDH I LITHBOMY TH D AGRLORBATH L AF 2 X 4H12D0»

TIE—FOFILETITHN T\ 5 X 1) & L v in-House-Rule TOIXAQFRIZEHIIL T v, L L,
FEHMPSE YIS NAAF 2 x 488 (YS, FI) (ZBALTw2iE, S - 1o JASEK 2, S
DIFRFEIF 10% FIHETH - 72,

Wi 8ROl L S 2 Eh RS, BB TERO S = LTHENEEL VO
TlE AW e ) fElRICR L Cid, SPF ERIEICHAENTMETH L LHMT2ZE2TES
(F-18H),

E38 WHEOERNEARRER
HIETORFE S, AF 2 x 48 % JASHl B TSR & L TRV 24121, B2
HLWIICHEAY 7= FE LT, £S5%0 3) BEOLK-EHOLE~ (6) HrWIZHEHT
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HE-3 i/ EESEER
Photo. 3. Verification of Power of Wall Strength of Japanese cedar lumbers

Ha-Flv

| H B B B B i
_--E —— m— - FF

Tuzl

Fal]
I1%

Ha=Flr

Bl L H 1}

ann o Ll Ll L1111 an
1 I

B-15 TN ARTEUERI AL L 72T 7 BE SR A
Fig. 15. Elevation of Test Frame for Evaluation of Wall Strength

LONHOBBHICAF2XAMPEATLIENTELD), 22T, AFX2x4MELTH (X
oy R) ELTHHETAIERZERE L, AF2x4AMELTHE L THHELGEOmIIED
Phge % A L 72

(1) HERAEOIER & HBESE

AR OFEM 2 15183 BT [ TR B B & N2 ool - 3Pk
BhEE] (BHREBY sy —) L, B R A R L7z T I 9mm JEEREE 2
T —FAE L, CNS0ET% W CHMERR 100mm ¥ F, Hi#200mm ¥ 512 THAIZ o
fFiF7z0 BFe, THB XU ZIZIESPEM & H, 72 THE R Z A Y v NGO R EIRD A
F2XAMYSEHWIgGEL, 7400 —=VaAdy bENLZATHFI # AWigs, FME
K580 L7z CH % V72856 % %8 L CIHNE AR E 1T 72,

FRUR A RAE TR E MRS, 121, 1-85 (2009)
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Fig. 16.1 YS Load and Deformation Curve
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Fig. 16.2 FJ Load and Deformation Curve

35
4oL SPF i
25} S

20f i
151 .

10 —: CH |
5 ——— SPF |

fAIE (N
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HMITOEMBA  (x10° rad)
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Fig. 16.3 CH Load and Deformation Curve

(2) BREEE

B oA E -2 T X -16-1, B-16-2, X-16-312R"F, firfE -2 lli#2»r 5, YSB
FUOFID#EFIIEAERD SN Tz, MW THRS5N72 SPE M OFER & LIS 2 &,
TEZOWTIAETTESZ D0, HKH Pmax I2OWTIRIZEALFETH L Z LRBDHLN
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#-19 AR —E
Table 19. List of Results of Tests

BRI ORI S i s B L
SO BB e R
Py K Py  Pmax Pu u Ds HAWM I Py (FR%a k<)
(kN)  (kN/10-3rad)  (kN) (kN) (kN)
YS-1 14.5 1.65 13.4 28.3 24.7 4.0 0.38
YS-2 16.2 1.39 13.0 27.9 252 3.5 0.41 12.9 3.6
YS-3 16.5 1.82 15.4 30.3 27.3 4.4 0.36
FJ-1 14.7 1.71 14.0 26.7 24.7 4.3 0.36
FJ-2 15.3 1.66 14.2 27.0 24.4 4.5 0.35 13.8 39
FJ-3 16.0 1.55 14.8 28.2 25.6 3.8 0.39
CH-1 17.0 1.38 12.1 27.8 26.0 33 0.42
CH-2 145 0.94 9.8 22.7 20.8 3.0 0.45 10.3 2.9
CH-3 14.5 1.28 13.1 26.8 24.1 3.3 0.43
SPF 15.5 1.80 14.9 27.3 23.5 4.0 0.38 3.5

£-20 HoEEEMEER
Table 20. Adopted Wall Strength

HHETT BN X BT

fmLE Befi
(a) (b) (c) )  wAW Py (k<)
Py Pu % (0.2/Ds) Pmax x2/3  Pyn0
YS1 162 12.4 18.6 13.0
YS2 145 13.0 18.9 13.4 12.9 3.6
YS3  20.2 16.5 15.2 15.4
FJ1 14.7 13.5 17.8 14.0
FJ2 15.3 13.8 18.0 14.2 13.8 3.9
FJ3 18.8 16.0 13.2 14.8
CH1 17.0 12.3 18.5 12.1
CH2 145 9.3 15.2 9.8 10.3 2.9
CH3 14.5 11.3 17.9 13.1
SPF  15.5 12.4 18.2 14.9 12.4 3.5

oo —H, BIBIIBTDMINEAFMH AR C7HEOTIRKE W, CHIZHE L CIERIE - i &
BIINTYFKREL, FH TR Lo TV D 2 EDPHERINT,

SEEWMEMEE T VICE DB Z R LR R B2 £ 1912, HEBEEEZ £ -20
WRT . 19205, YS, FIREBMARTIE, BRI, W FEZREEOm IOl SPE
EOIPICTRIZHERE 2 o7205, #RMT, SR BEFEREIC S W RIS, 20
PLEDMEZ R L 720 AR S N7 BERESRIL SPF 2 72 TR WG E X D b AFE vz
PBREWEDE 57z CH 2O W TUHIBERFEREAE VW OD, 13L& A EDREHEIZBNT,
SPF L0 FHIZHERE orze TREEINIEMBRIZOVTORELRNT Y FRENHH -

UK AR AR, 121, 1-85 (2009)
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2, 2958 o7,

P EDZ s, 72 THICASHMYS B L UF] 2 72354 O KR ARFRERIZB VLTI,
SPF DA% VBT & B L CTIRIZED L IR RBEMNTH 2 LHIBITE 2, IMERD L)
DIHSN7ZCHIZOWTIE, SPEF & D S TRIZAERE 2D, FIHICE L TOREITRLFERE o
725

FREORERD S, FHE2MAEEDTJAS B2 H T 5 AF 2 X AMIIHMDOZ Y v FITHWLH;
HIZSPF EFO VT EDRO NI T2, AF2 x 44 (38x89, £ &2,336mm) % 72 THe
ELTHWD ZEPREBOWBBE CHEN L FMTHAL ) EEZEND,

FOE AX2XADEFRFFMOIKEE

E1E YV—NA 7 A —LHEORBVAR

BI-17~20D 7 7 71X PR S ENERFO [ & EFHICHET 2 FRHE] oK THE, 2
OFANE, BRI 51 4E 2 SR 15 4 F CERK 3,000 A EOB L2552, RIZ, 5%, Fif:
WEEZETRY), Boe)TA5E8, CAGRKEEERDVER) DBV LDOTH S,
TR 15 FIE, [REEE (ErSHRICHIAERTED L D) | L& 72HEDOEEH60.0%,
[RIBEE (V=N T3 —TEREERTHELUINO L ®) | EEZ72BOEEH 20.4%, [IEAR
EEE B, $E, a0 2) - EVODLD) | LERIBOEEN128% Lo TWwb, KR
EEEDPIERBEEED L V) EIRICBWCREENICREFEEEHEL TV D ALV, ZOH
Th, ERAEFEBIIFIIRDIHFEINTVETHETH L5, Wil E TOMEHE KT 5 &, &E
WAL TWb, —F, [2XATHERE] 12OV TIEHEIZEED20% U L% S b T T2
ML22H5 VD, ZOEEIIFETSRAFH 17 £ OREES TH:BIH S T ROV
THEOEELIZIZFRETH S,

BEINCAZ L, [2x 4T3 LB -BOEGILHET, [FEREFEE] LE2-BOEE

100%

0%

60%

40%

20%

0%

[BAgkTiE me x4 Ty 0FRBIET onhail |

F-17 BECToWwWEFEEo TENEE (%)
Fig. 17. Ratio of Desired Houses Classified by Construction Method
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0% 20% 40% 0% 20% 100%
HiETEERTE ; ; ; ;
2w A THEES | | | |
EAGEEE | | | |
nEL
[ [ [ [

M-18 Sl mEEELEE G
Fig. 18. Ratio of Desired Houses Classified by Construction Method and Gender
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m
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40~ 405

SO0—59%

BO—G9%

TogL b

[iEERIE 24T ERE DFREEE DhmdialL: |

BI-19 ik Bl A2 EE L (%)
Fig. 19. Ratio of Desired Houses Classified by Construction Method and Age

FHEUT, ZNENEL Lo TVD IR TFEE Y =N T —THFEIZOW T L TAD L,
HERTFEIBLRBETH LD, V=1 7+ =THFEIIBWTEBEELI Y S LBEIFENLTH D
ZEDVTH B,

ERBEREINC RS & TAREIERLE] EA 2 BEOEGIES0mMA5 710U ET, [2x4
Tk k] LEZ7ZHEOEET 20 B2 5 40 B TE V. [FEREELE] LB -BOEHEE
20748, 30T, FNENEL o TWwh, 20U EDE AU Y =31 7 5 = TFEH
HFENTWBE LD THbH,

F72, M-201F, FRE\FOFERBEENRKFTCTH 5o FERTIHETEE 2 IS/, BT
%, V=N 7 x — LRI KET, BT, HHIICBW AR S D L0 rb. Mk
DT LD, PHEBETHRIWHIICEDS 3T 2030 K0E VE, FRILEIFEFNTWE THET
HHEVRD,

E 20 E T 17 AT EnHEE L2 &, HEEZEALLZD, Y 75—410
720, FLEEEAEICEAZHE EOFRBIFEGIEIR 210LB) TH Y, FEEEL, 47

UK AR AR, 121, 1-85 (2009)



[

58 MIE~ET 5

FCHEA L7 ERIBIE 30 A SV S LS b, COERBIEY A 7 4 —(EBE —FlT
BRTH Y, EEORAILEHE > T, BEOAREITLLTVLAb0E VL LS,

100%
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GO%

X oo

40%

20%
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N\N& B
o

O FHEH BREEHT

[2rekTiE MexdTEur OIRBEE DnnaiL |

P20 e HAE A S T (%)
Fig. 20. Ratio of Desired Houses Classified by Scale of Residence
H 17 ~20 RIS R bk & ARTHICB 3 2 e A
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RRESETE

U2 — L EE

[W30%EE B0 @ 40/% DS0M OB0MELE OBERE |

H-21 #FH7-lcFEE2BA, B8,V 7+ — 4 L EoFmENEE
Fig. 21. Ratio of Owner-occupied, Rental or Rebuilt/Extended Houses Classified by Age of Head of
Family
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EOE 2 X APOBEE

Pl BE TR O A TEREBIFT e THOWER IR 21IITREN TV L FR 16 EELRI T A %
Bz, FRISEEIZIORETTESTHICAY, 10HFABZ 5 EFHLNICR > TV,
PeBE TR 2 X 4 9 v N—OFEFZED L LW D75 o MHEABREE - A6
ity & =25, FRSEEICEED 3550 OREFBICOVTHEL: [ERTEREFEOAR
MAE R 12 XL, RIERE 1m?2 24 ) KRR E L, V=N 7 5 — THEEED, 0.173m3,
KETVLNTLHEEED, 0.153m3 £ %o Twab (F-228M]),

P BE Tk 2003 4742 5 2006 4E O FrE7E TR MG EK 23 0@ ) TH 5,

1725 ) RIERE 13 P35 90m2,  HeilBE T R RE 1m2 & 72 ) O 1$ 0.173m3 TH 5
25, 1Y) O EIIH 15.57m3 &£ % %,

#2102 x 4 BERE
Table 21. Total of 2 by 4 Construction

2 X 4 REERE TR HR #gEE R
R4 R R4 i UKz

£ 54,006 172 22,863 169 22,258 421 309 -27.5 8,576 -17.6
5 56,649 49 26980 18.0 18,726 -159 390 26.2 10,553 23.1
6 66,543 175 34,823 29.1 17,412 -7.0 296 -24.1 14,012 328
7 79,208 19.0 39,501 134 23205 333 319 7.8 16,183 155
8 92,675 17.0 50,671 283 21,672 —6.6 520 63.0 19,812 224
9 75,785 -18.2 35,106 -30.7 20,981 -3.2 319 -38.7 19,379 22
10 68429 9.7 35678 1.6 17,588 -16.2 147 =539 15,016 -22.5
11 77,310  13.0 41,485 163 18994 80 162 102 16,669 11.0
12 78,768 1.9 38,058 -83 22282 173 162 0.0 18266 9.6
13 76,877 24 32992 -133 26220 17.7 199 228 17,466 44
14 79,207 30 33454 14 28,694 94 213 7.0 16846 -3.5
15 83,920 6.0 35071 4.8 29423 25 180 -15.5 19,246 142
16 91,327 88 33942 32 34,712 18.0 208 156 22,465 16.7
17 97,670 6.9 31,898 -6.0 44,134 27.1 187 -10.1 21,451 45

Wi HARAM AR AR v & — [ AWM S Eah AT s A ], Baka [ daEss Tiat]
ERE 71//\7I(ZL FEMSEEET

F£-22  REFEBORETERIAM LR T8 4)
Table 22. Ratio of Consumption of Wood Classified by Building Method

A LIRER (m?) RIS RN AMEHE(Tmd) AR

R L 71,882 82.10%  0.191m3 13,729 84.10%
VN4 T 4 — Tk 10,459 12.00%  0.173m3 1,809 11.10%
KETLNT Lk 5,193 590%  0.153m3 795 4.90%
e 87,534 100% 16,333 100.00%

i HARAM A Y v & — [ AWM TR B A2, dak [ s Taat)
EOAE T U T LRI eSS 5T

BRSNS AR, 121, 1-85 (2009)
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F£-23  MSHLBE TS TR P 80, FB BRI & (BAL: m?)
Table 23. Sum of Building Starts and Floor Area of Post and Beam Building Method

gL HHR gE Ik FRIRTAIFE
2003 4 81,502 34,385 28,287 18,113 8,019,619
2004 4% 90,706 34444 33713 22,399 8,672,219
2005 4 95,843 31,799 42268 21,532 8,700,900
20064E 10 H ¥ T 84,918 26,952 38,954 18,776 7,558,736

it HARAMAR S B > & — DR & EE R AT AE |, B 48 ThRT ]

ZOW, 204 A% v FIZERFERAMBEO DL S VOEIEIZR B D59 1 BIFRTIT-72
[2 x 4 TEETFTMVESEZRFEREE | O TNV ES TR L EHAMEB X OBRAMELY £
EOTHRIZONFE24TH5b,

PDLEoRHED S, Bl TR EEOEEM O ) B, 204 41 (38x89mm) O AR IZ#) 9m3
T, &hD 50% % 50 T0b, F72, FEA4ETHR-72X )12, 2 THRTHBENRTWS 204 A
5y FB L2048 % L -AbEEoMHAH#EIE, ZOEF NV ESEET44598m3 TH ),
LMET VN—HHMEDR 25% % HOTWD T EWGhole A8 v K LTHE S NS 204
TR 500 R TH %,

2006 4EFE, HeflURE TE0 456 T4UE 10 5 5,000 48, 1724 ) SF3FR A 90m? & LT, 4fkT
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Table 24. List of Dimension Lumber:Model B
WAL MM A KBS HE M AL A AR B E& & HMiEmd
LB &, k3l 404 2730 18 0.3878 210 2262 1 0.0436
A 404 3640 13 0.3835 Ehty b 204 2 0.025
TR 306 13F 6 0.153 204 1 0.0239
AR 206 16F 4 0.1116 204 1 0.02
206 2275 20 0.26 INEE 4,727
206 2,730 5 0.078 2 [ 72 THE 204 2336 131 1.1004
206 3,640 4 0.0832 2 AFE 204 2336 16  0.2496
206 4,095 21 0.4914 2012
206 4,550 18 0.468 3K 204 2336 7 0.1407
AN 206 379 20 0.044 4K HE 204 2336 11 0.3696
ety 206 417 120 0.288 A 204 14F 53 08162
gt 2.7485 o X 204 12F 21 02772
2R A 210  12F 4 0.1412 e 204 14F 12 0.1848
210 14F 8 0.3296 FOX 204 821 2 0.012
210 16F 9 0423 204 897 3 0.0192
210 4,108 10 0.396 204 1731 3 0.0372
210 4487 11 0.4763 206 1731 2 0.0396
210 4,563 12 0.528 206 2186 1 0.025
410 2,870 1 210 2641 1 0.051
410 3,830 1 EHEYy b 204 1 0.0235
610 4,690 1 204 1 0.02
Cakn 210 379 20 0.074 3 3.366
Ak 210 417 60 024 TR RIFRA 204 10F 1 0011
gt 2.6081 204 14F 1 00154
1 PR 1F 72Tl 204 2336 169 1.4196 204 16F 11 0.1936
2 KEE 204 2336 9 0.1341 0.22
1,812 B 0.44
2 KAk 204 2336 24 0.3744 1BETFRE ANE 4-GTH-2.5 2 0.0662
2,012 NS 2 4-3P4-2.5 2 0.105
3 AKHE 204 2336 10 0.201 BN 204 12F 28 0.3696
4 AR 204 2,336 14 0.4704 204 14F 4 0.0616
R 204 14F 54 0.8316 BIEL 206 16F 3 0.0837
o X 204 12F 27 03564 FEATT 204 1-F 4 0.044
P 204 14F 13 0.2002 SR 204 417 100 0.15
TR 412 2870 1 A 0.8801
212 1,731 3 0.1212 2BNE bT A 4-T-7 23 1.6376
212 2,186 1 0.051 [N 4-GT1-7 2 0207
204 821 8 0.048 [N 4-3P4-3.5 4 027
204 1,276 1 0.0092 AL 206 16F 6 0.1674
204 1,731 1 0.0124 FEIED 204 16F 12 02112
206 404 2 0.0092 EET 204 417 180 027
206 859 1 0.0098 INEE 2.7632
206 1276 1 0.0146 oMt BEM 204 I6F 8 0.1408
206 1,352 1 0.0154 PSR4 204 14F 2 0.0824
206 3475 1 0.0398 JNEF 0.2232
210 821 1 0.0158
210 897 3 0.0516 Tt 17.7561
210 1,006 1 0.194 204 H & 5T 8.9262
210 1,807 1 0.0348 20441/ R ERAM RS A 50.27%

HEAPRTERE :157.03m2 (47.50 £F)

TR B R

)
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Table 26. Long-term Prospects for the Regional Economy and Population

2001 ~05 2006~ 20 2021 ~30 2031 ~ 40 2005 2020 2030 2040

GDP [14 12 1.4 1 0.6 INGIEE S 128 123 11.5 105

] 93 55 3.8 1.9 WiE 132.8 141.7 141.1 135.8

£ F 6.6 5 3.8 34 4 F 1109 135.9 150.9 163.6
FAYH 29 2.8 2.5 2.4 7x1U% 298 338 36.1 38

EU 1.7 1.8 1.2 1.1 EU 449 455 449 43.8

F-27 BB
Table 27. Trends in the Exchange Rate

1k Rbh
L HAT 1995 2000 2001 2002 2003 2004 2005 2006
] 94.06 107.77 121.53 125.39 115.93 108.19 118.85 119.85
HFF L 13724 1.4851 1.5488 1.5693 1.4011 1.3010 1.1825 1.1741
2—n - 1.0854 1.1175 1.0626  0.8860  0.8054  0.8594  0.7669
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Summary

Introduction

Sugi (Japanese cedar) trees are mostly grown to a size for use as building material in Japan. Now,
their use is limited to conventional post and beam construction. The amount of light frame
construction has been increasing and reached 100,000 units in 2006. If sugi lumber can be used in
light frame construction, the demand for sugi will be significantly expanded.

We tested the quality of sawn sugi lumber for light frame construction. It was verified that sawn
sugi lumber is generally of sufficient quality to use for light frame construction if lumber is not
cut from juvenile trees.

The economic problems of sugi lumber for light frame construction were also dealt with in this
report. Commercial distribution routes of lumber consist of producers, consumers and
distributors. Investigations with these members were conducted in order to clarify the issues
involved in distributing sugi lumber. The results showed that uncertainty concerning sugi lumber
strength and cost among the members would pose obstacles to the distribution of sugi lumber. To
spread sugi lumber utilization for light frame construction, correct information about sugi lumber
needs to be widely disseminated.

1. Purpose

The purpose of this paper is to clarify if Japanese cedar can be used as lumber in light frame
construction and, on the assumption that it can, to analyse the reasons why it has not been utilized
until now or distributed in the lumber market.

More than 30 years have passed since light frame construction was introduced in Japan and
recognized as an authorized method whereby houses may be constructed under the Construction
Standard Act of 1974. Until now, studies and experiments have proceeded for the purpose of the
application of domestic wood to light frame construction. As a result the lumber of Japanese
cedar is categorized in the species group S.II.W.Cedar and certified as to its standard of strength.

In spite of a national acceleration to utilize domestic timber, especially Japanese cedar, Japanese
domestic lumber for light frame construction has not gained general acceptance.

UK AR AR, 121, 1-85 (2009)
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2. Market Research

2.1. Market Research (Suppliers)

The object of fact-finding and field studies on the suppliers; sawmill or timber product factory
owners, was to investigate the possibility of producing Japanese cedar lumber, and the
prerequisite conditions for this. It was found that the factories producing columns for
conventional construction do not have the equipment for producing lumber for light construction.
Neither do they have the motivation for tapping new markets.

On the other hand, the factories of laminated wood columns have all the plant and equipment
required to be able to develop the production of Japanese cedar lumber, and are also looking for
new markets in order to utilize the Japanese cedar that was planted after the Second World War
and has now reached maturity.

2.2. Market Research (Consumers)

The house builders, construction companies, component and pre-cutting companies, wholesale
dealers and firms were the object of this field study. Prerequisite conditions for adopting Japanese
cedar lumber are the following;

1. Confirmation of the performance of Japanese cedar lumber for light frame construction.
2. Price.
3. Security of delivery.

The significance of the utilization of Japanese cedar lumber was found to be,

1. Social Responsibility of the company in relation to environmental problems.

2. Preventive measures against the decrease of J-grade SPF lumber imported from North
America.

3. Preventive measures against ‘Problem 2013” when the shipment of Canadian pine lumber
will be suspended for reasons of insect damage.

4. Appeal for grant of local government to construct houses of domestic wood.

3. Technical Verification of Japanese cedar Lumber

The object of the technical examination was to verify the shear load factor of wall studs of
Japanese cedar lumber. Sheathed walls consisting of three types: one made only of SPF lumber,
another made of frames of SPF and whole studs of Japanese cedar, and the third is made of frames
of SPF and finger-jointed studs of Japanese cedar were used in the test.

The results of the tests were: the shear load factor of the walls with Japanese cedar studs was
greater than the first type of wall made of only SPF lumber. The application of Japanese cedar



Pl T EET B 5 2 FOiEH 83

lumber as stud in light frame construction does not have any problems, rather it is superior to
walls made of only SPF.

4. Investigation of the Probability of Distribution of Japanese cedar Lumber

4.1. The Demand for 2x4 Studs

The average total floor area per house using light frame construction is 90m3. The lumber
consumption per 1m? of floor area is 0.173m3. The ratio of 2x4 studs to the total lumber
consumption volume of a house is about 40%. Considering the above the annual demand of 2x4
studs is 450,000m3.

The demand for Japanese cedar studs could be a third of this, that is, 150,000m3 and the
maximum 300,000m3. The annual consumption of Japanese cedar logs for the light frame
construction would amount to 600,000m3.

4.2. The Stability and Security of the Supply

It will be necessary to line up suppliers that have a capacity to produce Japanese cedar lumber
from 300,000m3 to 500,000m?3 annually for the stability of supply of the 2x4 studs for light frame
construction. The sum of the production of Japanese cedar of the suppliers which were
investigated here accounted for probably 200,000m3 to 300,000m3. The rest could be fulfilled by
some large-scale saw-mill producers.

4.3. The price

Wood products of Japanese cedar have become competitive relative to North American lumber in
the current world-wide economic situation. In December 2006, SPF 2x4 J-grade lumber were
priced at 42,150 yen/m3 in the market, and Japanese cedar 2x4 lumbers are calculated at 41,560
yen/m3.

(DRaw material cost  Japanese cedar standard-type logs Log price: ¥ 12,000/m3

Recovery factor: about 55%

—Raw material cost per m3 sawn lumber: ¥21,800/m?
(2) Saw milling cost per m3 log: ¥5,000/m?3

Recovery factor: about 55%

—Saw milling cost per m3 sawn lumber: ¥9,100/m?
®Kiln drying cost per m3 lumber: ¥ 6,000/m3

Recovery factor: about 80%

—Kiln drying cost per m3 lumber: ¥ 7,500/m3
(@ Surfacing cost per m3 lumber: ¥ 3,000/m3

Recovery factor about 95%

—Surfacing cost per m3 finished lumber: ¥ 3,160/m3

Total cost: ¥41,560/m3

UK AR AR, 121, 1-85 (2009)
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(® Delivery cost to the user’s factory: ¥ 6,000/m3 Total ¥47,560/m3

% Recovery factors are based on Japan Housing and Wood Technology Centre, The Report on
Construction of Model Houses of Platform Method Build, 1994

* Saw milling cost can be reduced to ¥3,000/m3 level at large-scale saw mill consuming about
100,000m3/year logs.

5. Necessary Requirements for the Utilization of Japanese cedar Lumber

5.1. Key Buying Factors
The necessary requirements for the utilization of Japanese cedar lumbers are three,

(1) Quality
(2) Price
(3) Stable and Secure Supply.

Japanese cedar lumber is able to fulfill these requirements as outlined above.

5.2. Predominant Factors of Japanese cedar Lumber
It will be necessary for the market of Japanese cedar lumber to present dominant factors to gain
general acceptance in the current market of North American lumber.
5.2.1. Operational advantages
(1) Supply of quantity and sizes of lumber is a necessity.
(2) Just in time supply capability reducing stock levels.
(3) Cost reduction on physical distribution.
(4) Short waiting time between delivery and order.
(5) Not subject to movement of the exchange rate.
5.2.2. Sales advantages
(1) Appeal to the public or clients to be a company considering the natural environment or the
conservation of Japanese forests.
(2) Positive image of domestic wood as healthy and secure.
(3) Sales advantage for clients to enable the gaining of municipal aid.
5.2.3. Advantages of processing
(1)High efficiency in working as Japanese cedar is light and soft.
(2)High efficiency in working as Japanese cedar can be easily and effectively nailed.

5.3. Administrative Management

It is necessary to reform the present conditions in which Japanese cedar is excluded from the
timber market by reason of lack of explicit reference in the Regulations of Construction of light
frame construction.
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5.4. Necessity of Strategy and Marketing of Japanese cedar Lumber

The suppliers themselves do not recognize Japanese cedar as being applicable to light frame
construction nor for solid construction. It is one of the challenges of the industry to correct this
erroneous perception that “Japanese cedar is a weak material” for construction. It will be
necessary to make technical data known to everyone and to undertake strategic promotion of
Japanese cedar lumber by marketing organizations such as COFI (Council of Forest Industries
Canada).

Key words: Japanese cedar, Light frame construction, 2x4, Lamina, Lumber market
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