BAE FAEEOBMITEZM ZEABRER

AETIH, RREDCEIPEASEERO2MHULD Y, #EEOMITER 521
SBEHMOTAWRBREERY LiF 3,

4. 1 MEDRRZEFRMERVWERFY 7 bEVEREO 2 T ANRER
4. 1. 1 ICBHIC

3.1ICBWT, MOEDEZRDERMEZ AW TEHERREZITV., mESEEICBIIE
THAREROEEBIZOW TR L,

mERRIL., EEEPIAMIZODVAATOL EHEHMIRNTH-DICEE
RFEETHHD, EREOAREBEESBOTESMA M2 EZERBRLZ DT
72, KEBERSMORHEEZDHE X, LVHEEIGEVWRARRE TORIE
bITOLERH D,

AR T, ATBRLFACERMEZRAVTHERBAR Y 7 MU B8 E2ER
L. #OMARBROBREONZBRIES, FHRAME, XX, Zhb0RER
HIEDREMIIR T2 HOE DR EERET L=,

4. 1. 2 #MEEHE

RBRAEIZIT, 3.1 TAVWELDLRIULAXFBIOI I VERMERAWE, =
NHDEMRMIT, Y 7 RE%E 5.9GPa (60tonf/cm®) &7 L— RffiF&hizx¥
b (BUF. E60 L FEF) 8L TR 7.9GPa (80tonf/cm?) ., 9. 8GPa (100tonf/cm?) .
11.8GPa (120tonf/cm?) & 7'V — FftiF &hih I~V ERM (LLTF, ZhFh
E80, E100, E120 ¢iC¥) TH D, EMMIIBZ /L — NI 2E 8 KRR L 7=,

INODOERMEZRS 930mm (BEAHRBRE 3 E5) ICHB L, #HEBIEIC X
DB Y O S RE (MOE) BIE LT, BIEHK, BICKR & % 300mm (ZHIMF L, Fig. 39
CRTHREHRBRELER L, RBREI.MAFABL RN 7 by (T,
B LERRT D) LOBBREELSE 454 FRER L, RBREKIT, &4
HFizo&x 6kE& LTz,
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Fig. 39 Schematic diagram of specimens.

ZIT, EKIEMO L MBPBHEFITEMTHDEABL OB ZA T % [ FfTH A
7l BHMEER LR THLC.DEA 7% [ERFALT) LML LT3, BT
FAT]ITHONTIE, YIB LAZERMICR LT, EEICRIER Y Y (EA 12mm)
ZIHRALEOOELE, FTHICKFALY Y (E&30mm) Oz ZhZhNT
Lic, $7c, XFACCV OB TREREBELARVE ST, MBHAOAREESEL
2o BB TERZA T IZHOWTIE, % T2 X5 IctiFRoMAFREEA L
e, FLOMIEIRBA L ICHTEH0ODHRE LT,

Fig. 40 ICTYATH A 7T D MAF EOEXK 2574, RBA L TRERMEIC
BEESNHEAMREIGRLZEETHAERE MmO L FEXFEAE L L0
2RO OB L TERFM., A+ OHMES Izt L TEITH A FEEE
SRIEMEA BB (BTRAIE T, TOM-5000X) # W CRIEARMEE X, =D
L&, 7oA~y FBBIEEDN 3 mn/min & 2V \E 5 nn/min & 725 & 5 12 RER
RITERE LT,

BERE A TIZOWTIE, Fig 41ICRT LI R3AFMEFROETMA L L,
XROFFIFr—FELVERBL, XARAZRELE, 2. MALAICHR
—REALZREBEL, MAKREE=2V T L, 2B, BASKEMHSADOO
—RFEAMDOHEZLY, MAREXREOE#RZ 2SR EITIIRETEX 2o
B, RERTHRTIRRVWEHBL, MAKTOuR—-FEADEEZFOEFHE
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Fig. 40 Loading apparatus (For type A and B).
Note: d: Diameter of a drift pin.

E26Nn3bDLIWIRVE, FITF4A LR KT -TEOEBME RV TR
BETZHLVHIFEANS, ZOFRERATHZLLELE, B, EXFAY
IZOWTiX, EREOHMEENLRKE WD, BEE TCORMEZEITIA T LHIX
HEVWIHMNDL, 7aA~y FBBHEEX 1.0 mn/min & L7,
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Fig. 41 Loading apparatus (For type C and D).

WTFRDZ AL T2V TH MARNICRBEOERL L OHEZRE L. KL1L.
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2RO, 7 V— FEOEHER X CEEREZ Table 5 1277,

Table 5 Density of specimen at test.

Grade T Ave. SD T Ave. SD

GPa) | *° (@/em®)  (g/em® | TP (g/en®)  (g/end)
5.9 0.438 0.0347 0.430 0.0261
7.9 A 0.543 0.0127 c 0.510 0.0163
9.8 0.568 0.0249 0.547 0.0360
11.8 0.594 0.0106 0.571 0.0215
5.9 0.454 0.0340 0.421 0.0224
7.9 B 0.540 0.0226 D 0.519 0.0185
9.8 0.554 0.0234 0.534 0.0257
11.8 0.602 0.0179 0.571 0.0126

Note: Ave.: Average, SD: Standard deviation.
FITBEVERS A Z7ONTRIZONT S, MAIKE2FHS, RBRAvY %
THRAAVERLPORBRAEARDETERBL, n— FEATRHE SR EEI &
RGEDOBLE 80%LL LIET L7ZRRTMAEEILE L, ZIELERZ A 7T,
TEMEMUET., HRERERXRFENRD O LRVWRARELRH -7, - T, &
RFFEICOWTHET S Z LIXEWRN A L Lz,

40 - - y
Type A (11.8GPa) J
Pl e TS - & _1ype A (7.9GPa)
_ 30 TSI T T T -
/ X ~
E Type A (9.8GPa) ~
i //// Type A (5.9GPa) |
N’ ()
2 201 4 Type C (11.8GPa) TYPeC (9.8GPa)
S Type C ( 7.9GPa) 1
10 T o .
Type C (5.9GPa)
() . 1 .
0 10 20

Deformation (mm)

Fig. 42 Load-Deformation curve (Type A and C).
TDESICLTELNERT—EREHBOS B ABLVRCH A FITHOHWVT,
Fig. 41 IZRT, TN HOHBIL. 7L — NZBIIT32RABREBOMBRL2EELEN
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BICXEY, TOEZEHLTKRDEZLDOTH D,

AR TIE, MEE LTMAORICRY ffiflca—FeELrDfE%Z2, EREE LT
BASIR EBRBRAC VIEFEORM L OHIEME., TENENAWE, £72, WE
BExEyOREER (RY v MIDERVWEZRBREOEL Y UERL OF) TR
LiebDED VARG EEH LT,

AFRTIE, ERBREOIEH) —EHBRBBRLOROOND ., 5% 4 7 &y bEH
BLOOHRMEIZOWTERE L, 22T, 5%4 7%y MEH &L, Fig 4313R
END & 97, ASTM-D5764 2 D HFIEIZ L HRRRIEHDIREBETH Y . BHBROER
W HESRERD 5%ICHYT2BETETBH L, TOERLME-EHEH
MEDORRELTERIND, £7=, FHRAIMIL. ERBOAERTH S, 128,
ZOEBRBEDO ERBLERTRIZCOVWTIHZERICEVHELT,

T T ' !
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stress

— . 7

PToPortlonaL\\ 5% offset
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stress

Initial stiffness

Stress
T
|

’////* 5% of diameter of fastener

1 | | !

Deformation

Fig. 43 Method of evaluation of 5% offset stress.

4. 1. 3 RRLBE

4. 1. 3. 1 EE(y)& MOEL DB

Fig. 44 12 y & MOE L DBARAZ T, ZZ TRETLTWD MOEX, RIdRD X 51z
MRBIEICL > TROLETHD, 22T, BETLZEETIMEOEE (v &
T OBEEOHEMERE () BLOEE () LOBRIZ E= v yTREND,
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E-Tyd& FLORICIIEDOHBERBRBKRY LS EHRAIN S, RIZRT LD
W, WFNDZ A TORBREIZOWVWT S, MEOMICITHWEOCHBITD LN
Too BEATICEITDEEOHBEFREIL. A Z A 7ITOWT0.88, B A FIZD
WTO0.89, CBIEWMD #A 722N T0.90 & 7207z,

: : : C oA
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Density (g/cm’)
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Fig. 44 Relationship between density MOE.
Legend: O :Type A, A:Type B, [J:Type C, X:Type D

4. 1. 3. 2 5%F7kvy MES (040) & HOE L DBR

Fig. 4512, 5%4 7k v MEH & MOE L DBBREZTT, WThDZ A FIizoNT
b MOE DHEME & BITGANBEM LTz, ZORBRIZ. A O ERESKRHM O
BEIZHHITHZELE, MOE EEELORICEOHBBEREIBD N NG
FHATE S, 2L, ZOEMITFEITEA T TIIEEZETH- 72D, BERFA I
DWTITHATZA T XD YA TR o7, THUX. MOE ORIEFIESHERS)
ETHDHIOIZ, BoND WEPBHEFATHROMBELRD1-O, ERXRFATDF
Ty MEHEDOHRBENEL RombDEEZBND, Table 61T, 04 42V
T. &7 V— FEOFHE, BERE. BLOLEHHREEZRT,

Table 6 IZRT L IIZ, L — FEBOEHEN, RICLFETLZA T THLALBD
T, FLERZASIZHOVWTHCLDORTERLEEZRLE, ZOEHIZD
WT, HBBEOXLBRLEERORED 2 ANOBRIF L,
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Fig. 45 Relationship between 5% offset stress and MOE.
Legend: O:type A, A:Type B, O:Type C, X:Type D

9. HBBEL RV 7 oDl RAFmME OBEKRICOWTERT S L
ABLOCHAFIZHOWTIEZ, U Z M DO® VAR AN LR i (L:SEHES M
R:$EHM) CETThol, ZHIZH LT, BBEXUDFAFTiX, LTHE (T:
ERFM) LT Tholz, ZI T, BAMEBKOFEICERTDHL. BBITD
EAFTIE, Croiime BFAROFRNERT LD, DVALOERE
ST T AL EX N, BRBIUGD A TORRIENHEL 25D T &5
FrEENT, LALLM, Table 6 IR T LS ICFREEIIFEDOHmEZTR LT,
FIT, EROEEBIZOVWTEHETIL ABLYCHA TR, #ERBAHY
VO EERLTEY, BEBIYD A4 TRFEITTHoTz, T72bH, B
BIUDZA LTI, WYVRBIZEBIEAN, TFIFHITFIFLEEEOR
. BLO EERANE] O350 ON, HbBWHTICTHBEFT ST
ERHRIEND, —FH. ABIORCHATTIE, ®VRAZEHIT, LTHEEEL
B THE M THLMAISND, 5T, ABLVC 24 T TRRIEAN
BB ENTREN, Table 6 WRTHELZOHEME —H L, &> T,

BEAWMOBRRENIT, BERBROREL LI VHBMIRT DI LBTINT,
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Table 6 Summary of 5% offset stress

Grade ||Type Ave. SD CV |Type Ave. SD Ccv

(GPa) (MPa) (MPa) (%) (MPa) (MPa) (%)
5.9 14.5 0.94 6.4 5.09 0.63 12.3
7.9 A 17.3 2.90 16.8 c 5.48 0.25 4.6
9.8 19.7 2.96 15.0 6.38 1.04 16.4
11. 8 20.1 1.15 5.7 6.15 0.57 9.3
5. 9| 14.7 1.57 10.7 4.60 0.51 11.1
7.9 B 16.7 1.41 8.4 D 5.57 0.36 6.5
9.8 17.9 2.26 12.7 5.5 0.47 8.5
11.8 19.5 2.06 10.6 5.90 0.63 10.7

Note: Ave. : Average, SD: Standard deviation, CV: Coefficient of variation.

¥72. Table 6 IZRTIEEREICER TS L. EXZA TOEIK, HTFAT
LHBEL TN Role, TbH, BERFATIXFTIA T I bARM OB/
R L MOE TR+ HBURMICZ LW D EARENT, Thid, BIE Lz ME
DBHEFATHFROBRBZANTROONTWEHZ L LBEETHLEZONDH,
FMIZOWTRHBIZREBLETH S

4. 1. 3. 3 WA (k) & MOE & DR
FHBIPEIZOWVWTH, A~D DETDZ A FIZOWT, HOE & FEITRIMEA N
BIEFBBD O, 0oLV BIEOLDEBRKEN LD, TOMMILFHE
72 o7z (Fig. 46),
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Fig. 46 Relationship between k, and MOE.
Legend:O:type A, A:Type B, O:Type C, X :Type D
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E: B, £ REAKEK. 1 RREORE, v BE, ¢ ENVMEE) T
RE3ND, Thbb, MBOBERLEE L OMICII—EDOEMEBRBDOLND,

ZIZT, 4.1.3.1 X0 MEO ME EEE L ORITHROVCEBERRBO LN &
O EERIME MOE L ORI L —EDOBHRBHKY LOb D L HER| S5 Fig. 46
ICREND L HIC, ARAEMIIRD b2 hoTe, TUE, MEEEDOFHH
IR A R MR E B0 BERRICE T ORI E O BE 29
HIZKREN, B2 NKELL Lo TLEI LD TIRHRVWMLHERA NS,

Table 7 Summary of initial stiffness

Grade Type Ave. SD Ccv Type Ave. SD Ccv

(GPa) (MPa/mm) (MPa/mm) (%) (MPa/mm) (MPa/mm) (%)
5.9 14.5 2.33 16.0 5.19 1.56 30.1
7.9 A 21.2 8.75 41.4 C 5. 80 1.03 17.8
9.8 17.8 8.05 45.2 6. 97 1.20 17.2
11.8 20.5 11.4 55.9 6. 16 1.80 29.1
5.9 12.9 3.23 25.0 4. 87 1.55 31.8
7.9 B 15.9 4.02 25.3 D 5.13 1.69 32.9
9.8 15.9 3.71 23.4 4.21 0.67 15.8
11.8 16. 9 6.93 40.9 4,02 2.24 55.7

Note: Ave. : Average, SD: Standard deviation, CV: Coefficient of variation.

Table 7127 L — REDOEHE, BHERE, BLIOLEHREZTT. ABLDUB
BAFIZONTIE, BRRENFICKRES RoT, ZTOZEIZHOVWT, Jb—F
BIZAODHHICH T TRHELED, TRENOHSARER>TLEY, FHO
hEDBRAEZEHM O/ L — FEICLE > THATIHIZ LIEXTE o7, FHEIS
EHTBHE, 0, LARICABLTCHA TORIMEIIBIBIVTD ZA TDELY
bREXL Rol o T HIEILOWTHEERBORELRIT LI LBTRENT,
4. 1. 3. 4 MOELRFEL OB

ARFFEICHWEZRBRED A >OF A 7%, BIREOEL T LFEHRE DR
Frb, AL C.BEDD2ODHMARDLYEIIET I LN TED, £Z T, 7
L— REBIZZNODHAEDLEIZOWT, 5%4 7 &y NS H B WIZHHIRNED
HaRD (LIE, ZOREZRFELRSEZ L LTD). MOEORBERIT L, &
FEDHEERE Table 8 IZ77,
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Table 8 Degree of anisotropy.
J 0.05 ke
Grade A/C B/D A/C B/D
5.9 2.86 3.19 2.80 | 2.65
7.9 3.15 2.99 3.65 | 3.10
9.8f 3.10 3.22 2.55 | 3.77
11.8 3. 26 3.31 3.32 | 4.21

Note :A/C: {0, (or k) of type A} / {0, (or k) of type C}.
B/D: {0, (or k) of type B} / {0, (or k) of type D}.

Goos CIXA L CODM, £k, TIXBEDDHIZOWT, ZL— NMEDHEMIZHFS R
FEOWMEMBRBD biie, Tiid, BERZ A 75 MOEIZx T HBBEMEICZ L
WZ LB b0 LHHENDE, Thbb, FITHA T D HOEIZ X 5 HERKHEE
DEMEIEGN, BERFIATOEMEA %2 LRz, RLELTHEOKTH
HRFENEM UL, HNMERPABR TR 27T — 2 DHAEDE (0,4
IZ DWW TA/CIZI1F B 7. 9GP, . B/DIZH T 5 5. 9GP, k122 TA/CIZRIT 5 9. 8GP,
B L 11.8GP,) IZ2W\T Table 6 3 L X Table 7 DEBZEHEATHDH L, W
THOHERKZS RoTEY, BHFEIIOVTHIELSLL Z LA HAIIhD, &
IZA/CIZONTIE, 04450 b, DWVTHIZOWVWTH EFEDZ L — FIZEBWT Type
ADEEREN CHATOZNELBELTHIrRIKRELS R-oTEY, ThPHEM
EmARARICR SRR THD L Bbh b,

TORFEOMEIZ. EHEEAVEERTHY ., FITXATHDVEERSAT
DEDZHZ DN TIEBRL TVRY, > T, HICERI A TOERARBR LR
METHEONLZRFEOEERAVWTEITYA 7OELZHERT 5 5HEIE, EESN
VETH D,

4. 1. 4 ¢

MOE @D Rig ZERRME RV THIKRIBARXRY 7 U BEEHEZER L, 5947
¥y MEHEB L ORI OV T, BHEEATH M OB S HEER T RO
EDk, THbLbLRFELRD., MOEDEEEZRIT LI,
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BoONT-RRIILUTOREY,

1) %A 7 &> NS, FBEIME L bIZEHM O HOE DB 1T, MOE DM L 3t
IZEDS ML 72,

2) A7y MEABLUHHRIEL, BEEBOMEMROKEL W ZiT -,

3) A7y MEHEKXUHHRAMEDEERZEIZOWT, BT HROMIL, B
RIEBDEIZLRTKREL R0 T,

4) WAEFATHEMOCED2BRENBLOHRIMELERFRACLD LD
ED (REE) X, MOEOKBEEZZ T, HOEOHEME & HIZENHML 7,
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4. 2 AN b - STHESHOBEERBIIBIEITHEMEKEORE
4. 2. 1 BFLCHIZ

MM A RBRERM L LTHVWS ECRIBEL 25813, BRICXAMOBENE
& (FlxiZ, AEMEIN) CEBRBEOMOERRENLTHD, 2D b, GKRE
B, R+ BICLRB L, BRBICIDZTREBLAEZLND N, WT
NOBEBMOTEEIEZAEL, BEAHOMIEELCHEMELZ (LI T RE
LBt EZXLND,

LIPLRBHINET, MOEGKRELHPESEHOFEHMEIZEZDIREIC
DWTEEF I RZFITD R0,

AHZRIL, MM OEKEBENITHES BEMONFHOMRERELERFTT L1200
FBILERELLT, GKRKKROERRLIEBMEZHANTHRNL L - STEEGHEZIERL, £0
RERMERERICEXIETEM O EKROEBERHLEZLOTH D,

4. 2. 2 REBFE |
RBRAE L LT, AMRECHE TS 105mm X 105mm, £ & 400mm [Z8A L7z 2 ¥
(Cryptmeria japonica D. Don) IEMA# (LLF, £¥ME#HT5) L. E~TETH
EEKEE %E L THREREICE > TATEBR IS4 (LU, BEERM L H
T2).BIVCEEGKERE 1698 L THIBRRE LM (F, 2848 2AE LT,

BERLLT, A b M2, B 120m) . BLOET (N45, EE 2.51mm) %2 fE
M U7z, AV MESHRABRKIT. WEA5 84mn (=R MNEED 7TFIZHY) ©
MEICHRNL NAOELEZMI L7 b D% AWz (Fig. 47), 2B, LILOMIIL,
EMTIIBM %, SR CIIBBRAERIIT o, STHEAEAREICOVTII,
FEILEMITET RBREOHE D 84mm OB ICEBEST 2T HIAA T, REBREIX,
FERBICOX ABRER L,

MAFEIZHDWT, RV FEEEHEZHIZ L THR~S, LEHLEMILZRRED
MENCHRZ IR L, 2o Z2 1 ADORL FTEHE L., B SR EBHEZITHR
WZEIRABMRT DI ETHRNL N EARMPIZOHVAEE, ANV NOKEDFITIEFET
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BE<MEDLIBELL, MAERITDRM-T,
FHEABWICOVTH, MBREOERBLUMAFERZALTHY, A1 X
OOFTTIRARBARELZEE L, CAWMRREIT o7, - T, FTESHOBEIL,

1 HEAMRBREZEHE TIToTWAZ LIRS,
P2 P2

Fig. 47 Loading apparatus for bolted joint.

AL FRFICMIRICMA - WEOKE S EZu— FEAT, £, MRLE RitL
ORFEMEERICRO T EMAHTRHUET S LICEY, DVALERES
BE LT,

BONTEHELESAVREBICAM CEMTIHYOREER (=48R0
LIAHRS LA RERLOM THRLTOVARENZ, £, 2EKOENLEH
DEEEEZRD, DVALEREE LT,

COEHITLTHOLNTEA—DVALEREMBRNS, 3.2.2 IZRTHET
MERMEEE RO,

Ele, MAH%k, BELEABREOESREZITHLIAALEHD OEGH»OEKBH
EMORBRELZOVHL, EHECL>TEKBLEREL, ThERBRREOHM
akBL LI,
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4. 2. 3 ®EBIUEE
4. 2. 3. 1 EBEKIEHEEKERLEOBRFK
RV bk - STESEIZOWVWT, MM E KR LEEMESL OBFE % Fig. 8B LV

Fig. 49 IZR 7T, 4
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Fig. 48 Relationship between maximum stress and moisture content for bolted joints.
Legend: O: Green wood, A: Dried wood, [J: Over—dried wood.

Fig. 48 IR T AN MESHMOBE, BKEOHEME & bITHRKRGHBEMT S
£ RN R TENDN, ZOMENL, %R D VDI TV 2 KM ORI
BLEKRLEOBBREIFET 2. - T. ZOBAIE, BEM B L OBEERM
Z2WT, A RNBENOTFEZICL > T, BWAMES Lo 2R TRV A
R EIND, TOHRIZOVWTIZ, REREREZHELT. NEBELOFMmEZ L
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Fig. 49 Relationship between maximum stress and moisture content for nailed joints.
Legend: O: Green wood, A: Dried wood, [J: Over—dried wood.

O max (MPa)
—_
i\ ]
TTTTTY

[S—
o
TT

oo ©

70



Fig. 49 IZ R LT 4THEEEOHE . AM THEOKE ol 1 KERITIX, HBKRIS
Hix, BMEKBREL 25 LEKER 8WOWMATIAETREBI L, FO%—
ELRDMEMER Lz, ZOMFMIZ. EPDHON TV DI AMOBEHMHEIC
BLIETEKEOREL LT,

4. 2. 3. 2 FHEIELEMEKEL OBEK

HMOEKELESHOMBARIME L OBBMFRZ Fig. 50 B X W Fig. 51 17T,
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Fig. 50 Relationship between initial stiffness and moisture content for bolted joints.
Legend: O: Green wood, A\: Dried wood, [1: Over—dried wood.
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Fig. 51 Relationship between initial stiffness and moisture content for nailed joints.
Legend: O: Green wood, A\: Dried wood, [J: Over—dried wood.

RV b, STEEEE L bIZ, BMEKEREHVIZERMENMET U, SKEIHME

71



BFRUEIZRD L —E L RDEmE R L, ZOHEMIZ. —RIZALATWS
AMOBERAMEE L EKRRLEOBKRLE KL TEY, FEEHOREIIBLETE
KBOERIT, —BROICEDLN TV OIAMOMEIZL > THATE S Z LIRS
i,

4. 2. 4 ¥&®

BEMONFHRREICEIETHMEREKOEEBIIOVWTHRHNLE, BEEE

EODHEUTO@EY,
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AECTI, BAROHB T2 bR VEELHETCBITS 27 ) —7RER
WDOWTHERDY EiF 5,

5. 1 AXEMMPOHEEINLDFITZ I UrEAHOI Y —TRR
5. 1. 1 @EL»ic

INET, BOMALLI2EBEHOD VAR FEHIZOVWTRHNL T
e, EROREEEHICOVTIE, HELEE VWo L#ERMOE
WEUANICHL, BERERCEHEL Vo, EHiChb > THEASMET
LWMELERL., FET D,

AMIBIHEBEETHY, WEMERMIRWVIZEEEN R EH KL
2%, > T, BEIMALEI 2OV IALEELDVIAARI Y —THE L
XA =L RRDELEEZDOND,

AR, 1EXKDO RV 7 FEUVR—ERE T TAMFPIZDYVIAATY
KEHZzRPT D, HHRS (GREM), FEAE. EE&WOT T
ABRBEZERL, BHAVAALEELSETIZ ) —TRHREBETV, ZThb
DNTA=FBARMORIZ M ICELDDDVIAR I Y —TEHEIZE X
LDEBIIOVTRFLELDOTH D,

5. 1. 2 MEBBIURRFE

ARRBOERIT, 3.2 BT, FHREE, WEAELNEAWMEEI
BIETERBIODVW TR LERBRELFEALCL LD TH 5 (Fig. 528 8),

NRTZA=FE LT, WEAE, SIRRSE2ELEEE, T2bL, #
HAKEX® 0° .30° ,60° ,90° 0A4BE BHRESL2HEAEERD 415,
BfED2EE. TLT, WALV E 3.2 0RBREEM»POLBONEEKR
W ED 40%8 X O 80%& L 7=, BREBREKIL X ¥ (Cryptmeria japonicaD. Don)
DERBEMTH D, THEIZ,. FIXRS (o) EWEAE (6) 2FH L LT,
& ¢Xcos #+130, 18 4dXcos ¥, E & 2d (mm) & RSN D, HHEHFI
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BB YVELEIZ, 1ETHS, BHIT 32 0RRELFALEM 2D
AW .FAULEAHEORBREL TCEXIFTRALLME»SO YT X IIC L,
-oT, AETHWERBREOERDMME L 3.2 TAVWERRELIZETS
LWeEEZTEW,

- Pre-drilled hole
//// for a drift pin
16 ——

direction 15

Plywood. |

¢ ‘eriavage length

h =4d(const)

-+ #:Loading angle to the grain
d :diameter of a pin

55

Pre-drilled hole
for a supporting pin

[(Unit:mm)

Fig. 52 Specimen for bearing creep test.

Dial gauge

Specimen

Supporting pin

P

Fig. 53 Loading apparatus for bearing creep test.

Fig.53icmhFEoMARE2TT, BAROERX L LTk, MKRE X
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MXRFYV 7 b rEGEEMALE, MAROBREOTHAEEINTE
D, FHOBREOEEFRFVTEY ISHALA_AALLHEE SN 5 H
EOI/220 YT H2ERELETFORCRED ZLICLD  BMHFEITHR
CERARE S AT, BALSIRAKIT, MEEZNM L TRREOHEIC
EEZIHHLAENTZRF) 7Mbb, TO/BHER., BB AMHF
CHVIAATHL, BAEBERIZ, 6mmn & L7z, REX., 24£2°C, RH55
+3% DIEREEENTIT- I,
RBREOBFBHEBIZBRVMTEEA YL —DICE o TAMIZHT B E Y
DOV ALBEZRHELEZ, 2BOFXAYAF—COEEEHL,
CODVRALEFRREL LT,
5. 1. 3 ®RROFM
5. 1. 3.1 2V—Far7747 AR
BONTDOYVRAAERE y() 2 AEEIRES (3.1.3.4 28) THK
TIERXE-oTOTHELL, TOEEZRCI )V —Ta 7747 A
R (K 8),

YO p. 2.1
Jo- 0 _ a 50 Yy Re . e -
= = = ¥ E,(0)

T Jt) R t TOV—Far I3 A4AT AR, () BH ¢
T V=0T H, o :HANTORERN ((FHE)/((EUVER) X
E)})., o : B HERES, k: GEELK. y(t) : B4 ¢t TODHDYAHR
ERE, y,: t=0 (AWERK) CBIT2EHE. £(0) : WMEAKEIE
A AXOEHEEMEREK

CITUE(O) T . AREBERHEEDPIZEDODNRTWVWERHEEZEAL -,

Bonter7 )V —=Favr 75347 A@BOR %, 1200 K E TIZoW
T Fig. 54 B X ' Fig. 55 IZR 7,
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0. 0010
0. 0008
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Cleep compliance, cuﬁ/kgf

0. 0002

0. 0000

Time, hours

Fig. 54 Creep compliance curve (in case of stress level = 40%).
Legend: O: loading angle = 0deg, crack length=4 Xdiameter

/At loading angle = 30deg, crack length=4 Xdiameter
{>: loading angle = 60deg, crack length=4Xdiamete
[]: loading angle = 90deg, crack length=4 Xdiamete
@®: loading angle = 0Odeg, crack length=8Xdiameter
A: loading angle = 30deg, crack length=8 Xdiameter
®: loading angle = 60deg, crack length=8Xdiamete
B: loading angle = 90deg, crack length=8Xdiamete

0.0012

0.0010

Creep compliance

0 200 400 600 800 1000 1200

Time, hours

Fig. 55 Creep compliance curve (in case of stress level = 80%).
Legend: See in Fig. 54.
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G LR BOKDRBREDI L, BIREID 4d P OWEHAEN 0° O
REBRE, BLU, BIREEN 8d 2 OHEAEN 30° ORBREIZONT
X B ERBICEERELLED . T2 2B R TE o T,
ERMTABCHEL-ZRBRELZRIE., WEAEOHMIIHE-TZ Y
—Farv I AT UVAREMTIAEARRBD N, ZOBMIT. IEH
VARABKEVWVEFRAE TH o, AILHEAEICRB T HEOHKE T
BRREEDKREVARBREOF B2 T ITATUVABRNEILSRoTEY,
7YV —TFOTHEBNEIholZ LR LT,

RT7TdkoThBEONIEary 7747 AL, EFRALLTHK I
A9 Power HIO B A EZRET L 2,

J(@t)=A4-1° -+« Eq. 9

F, BBRET N L LT Voigt T /L & Maxwell EF NV EZEFNIZ DR

W7 4EHFEET )N (Fig.56, R 10) 2Y T H 7=,

E,
—"\/\NN— —o
E1 7,
772

Fig. 56 Four elements visco—elastic model.
Legend: E,, E,, 7, 7, coefficient of elements.

J(t)—L+L{1 exp(—E— tJ}+L «++ Eq. 10
E, E, 7, UE

T 2T, E i Maxwell EFTAMICRBITBHATY VT OBRMEAK
E, : Voigt ET NVIZBITHATY 7 OBMERE
7, i Voigt ETNVICRBITEBE v a®Ry bOHELE
7/3.Maxwe11:E‘7‘/I/ BT Fyva®Ry hOMELRE
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5. 1‘. 3. 2 Power QIO dH TIT DK E
Power Il (X 9) O@HIZ, 2V —Fa v 7547 2AHBRICBVTH
MHPELY, BREAMT DI LICEoTHI ok, BB, ARETIL
AMCEOBRBER»ORODONIBHM L 7547 24 BAETIC
HTIRDZET-2T, MMRICLE 2V —Far 7547 it
mJO=tTHY, TORBRERIERERLZZLEN a. b L LT
In[J()]=alnt+b & KB EN 5, %> T Power BIORKIZ. RIDEE %%
DEEEZIL, 4=¢". B=al it 5,

SITRWAVANL 0%DORBED S L, FIHNE XN 8d CHEMRE
700 DRBREBLIL 90° ORBRBIZOWVWTIE, 2307547 AR
PTLEmMERLE, TR, DYVRRZ YV —FOTHRREBY. T4b
LEIRLTWSZLERLTBY, REIREX ARV L TH S,
T . ZhL28DT—F LoV TR, 2EOEMHOBEL EH T,
EXBEBER LEEMNHOEOLE B TR EIT - 1.

Fig. 5727 V=7 #iRICH T2 @A L2 TT, ZORIZ. BAHALL
WPDRBREIZONWT, HBEBELARLEL-EbD L, Eholbo
LERLTWVD, IEALAHR B0%ORBRIEIZTHOVWTIX, £ iIcHEEE
BV 2ok, RDO—E % Table 9257,
alece ¥ ' “a) |
0. 0005

0. 0004 4
0. 0003
0. 0002
0. 0001

0 [ e —— ' a—— e —— 1 - 1
0 2000 4000 6000 8000 10000

Time, hours

Creep compliance, cm */kgf
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0.0014
0.0012
0.0010 |
0.0008 |
0. 0006
0. 0004
0. 0002

Creep compliance, cm */kgf

" b)

1

0. 0000

Fig. 57
Note: a):

500

Time, hours

1000 1500

Example of applying Power’s law to creep compliance curve.
In case of minimum regression coefficient among specimen

of stress level=40%, b): In case of maximum regression coefficient.

Legend: O :

Measured value of creep compliance,

Solid line:

Calculated value by applied Power’s law(Eq.9).

Table 9 Results of applying of Power’ s law to

creep compliance curve.

Opever] €| 0 A B R
40| 4d 0.0000154 0.02425 0.913
300 0. 0000830 0.01446 0.941
0.0003103 0.04494 0.639
0.0002290 0.05998 0.872
8d 0.0000136 0.02425 0.766
30[10. 0003539 0. 16023 0.992
0.0002523 0.03232 0.771
0.0003491 0.03522 0. 852
80| 4d

300 0.0001032 0.13951 0.943
0.0003353 0.07662 0.983
0.0004737 0.08586 0.943
8d 0.0000146 0. 24092 0.940

3
60}l 0. 0002524 0. 03135 0.830
0.0004788 0.05834 0,998

Note:

to the grain,

A, B

O Lever+ Stress level, ¢! Crack length, #:
Coefficient

Loading angle

of Power’ s law

(J(t)=A4-1"), R: Regression coefficient.
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Fig. 58I, AWM EAEIZLAZELETRT,

0. 00050 -
0. 00045
0. 00040 -
0.00035 © — —
0. 00030 * e
= 0.00025 * S s -
0. 00020 ©
0. 00015 *
0. 00010 !

0. 00005 | [:] |
0.00000 = L1 il 1ill =i ,

0 30 60 9 0 30 60 90
c=4d c=8d
Loading angle, degree

0. 00050
0. 00045
0. 00040 *
0. 00035
0. 00030
= 0.00025 :
0. 00020
0.00015 -

0. 00010
1D L Rl 1 - - I I

0. 00005
0 30 60 90 0 30 60 90
c=4d c=8d
Loading angle, degree

Fig. 58 Relationship between coefficient of Power’s law (4) and loading angle.
Note: Upper: Stress level=40%, lower: Stress level=80%.

WALV ARALIZELT, REAOCHEIHEAEOHEMIZHE - THEMT S
EmAERLE, ZOBBBEAVAABEVELAE Lo, 2.
ALV ANV OEMIZE->T, EEELHEMUZ, Power IIZB T 5% 4
i, 2V —7HROVPOLL ERYVICEHETIEHFTHS, - T,
BAVARALBIUOHEMEIL, 2) - 7ERCBT28BMERKLHEME
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EE2BERHL LA RoT, BB, FIRREIOEEBIRDL
niEnoi,

B BIZHOVWTIH, WEAEBLVHAHREILL > THEOEEADL
NER, WFRLORTA—FZIZHLTHL—EDPHEMERDDZ LITTE
hol, EEL, WAV LTI, EOHEME &b IR HE
m+3@EmM»BARD LT,

5. 1. 3. 3 RAOLTIIORR

Fig. 56 DA EZHMBIL—EWERMERT 2L, £F. EHRMORTY
VKo THREEEZEEL/AE L., RICHPROD Voigt ET NV EHEIRDF
v aRy MZEoT IV —TEERELDIN, ATV TEFya
Fy hBREFICEBEENRTWVDS Voigt EFTALDER (ZOEREED Y
V—FERLREEZE LT D) F—ERMBICI—ELRY., THUE
BREBRODF vy vaRy ML L2ER (ZOERBERHEERLEESI L L
T2) OABEITT D,

IO LEBEZX, ERMLBONLEI VT AT ITAT U AR
MEWK, B0 V-7, TLTHEEEROZAETRIIELDE =TT
AT VAZHBET DL TENENDOEREREZRD 2,

FT.BEERBRCIDI VT ITAT VARG EZRDT, LE L,
X8MLOLBALMAREIIC, AFRTHWEI VT ITAT UV ZADREREHIE
TR EIRE(A)LEELLARY, ThHERHBETHDH DT, T T, &
LRV,

w2, BREA+DICRBLEEED IV —Ta T I7ATAHBROD
BEEIX, BERE 7, OFFICHE TS (X 1028) td, 2774
TUoAMBORBESZERERRLEGEGOAELXERBHEL, £ 0O
RNEOHEEE 7, & LT,

LAV FSATUANL, FR2ODERIERAT I L FIA4T
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AEBRELELON, FRO Voigt EFNVICERTHIEDZ )V —TEF
EBaryTIATVATHD, EZT, av T 74T 2ORBHEN
HBUEBEIR t/ 9, (B ERATIV Y T7TORERE, 7, FERMFvva
RNy PORKERE., ¢ ARKR) 2ZLSIWTRDEEDa T T7( 2~
Azt LC Voigt B OBEBMK ({l-exp(-E, ¢/, }/E,) % FERF¥E/N B
FEIZI-TYTRDE, Y TEIDHIZIF, ARAKHHERY 7 b SPSs*®
AWk, ROPIL LT, SEEALEZARREDCOI L, REREIN &

IOBLDEFRKDOLDE % Fig, 59IC5R7T,

awm%WWﬁ«fr —_—
0. 000008 -
0. 000007
0. 000006
0. 000005
0. 000004
0. 000003
0. 000002
0. 000001

Creep compliance, cm %/kgf

0 500 1000 1500 2000
Time, hours

Creep compliance, cm /kgf

0. 000000 y A .

0 2000 4000 6000 8000 10000
Time, hours

Fig. 59 Application of three elements visco-elastic model to creep compliance curve.
Note: Upper: Minimum decision coefficient (#%=0.475), crack length=44d, loading angle=0
degree, and stress level=40% Lower: Maximum decision coefficient (& *=0.913), crack
length=8d, loading angle=0 degree, and stress level=40%.

Legend: O: Measured compliance, Solid line: Calculated compliance by three elements model.
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Kb bBHLNLZ2EIIC, BRRXOBBEEIX., Pover IOZN LD B
KL< o iz,
¥ 7. Table 10 TR EZ T,

Table 10 Results of application of three elements visco-elastic
model to creep compliance curve.

O Level| € ¢ £, 72 T2 73 k
(%] [degreell|[kgf/cm®] [kgf/ (cm*-hour)] [hour] [kgf/(cm?-hour)]
40|44 O} 315534 129486 2. 4368 402853861 0.475
30 99640 388668 0. 2564 439413712 0.700
60 5843 11910 0. 4906 883425088 0. 683
90 55003 1060 55. 003 33482999
8d Off 283858 386329825 0. 0007 4598288027 0.913
30 1800 3237 0. 5561 3112291 0. 665
60 9874 10734516 0. 0009 255936733 0. 786
90 21156 114566 0. 1847 626263716 0. 820
80|44 0
30 4680 599289 0.0078 124689090 0. 721
60 7167 4557 1. 5727 814419 0.814
90 1560 583729 0. 0027 288642601 0. 660
8d O] 161666 1003745 0. 1611 2030763 0. 849
30
60 8852 11738196 0. 0008 7471542475 0.763
90 4380 3116 1. 4056 3803151 0. 759

Note: ... : Stress level, c¢: Crack length(d: Diameter of a pin, 6mm), &
Loading angle, £,, 7,: Element coefficient of Voigt model, =7 ,:
Retardation time, 7,: Element coefficient of dash pot of Maxwell
model, A: Regression coefficient.

ISV 40RDRBRED S L FIRE I 44 (=24mm) DO EA K
7 90° DREREIZKITD 7, DEIX . FERFERBFBHEIZBVWTRELZA
HEODEEThHolr, EMETHWVWEEBRFERBHEIZ. £, BL T 7,
RS ETHEBELEZUNEOREXEXFMEZHEL., TOEIK/N LR
BEERDE LV HEEANTNER, ZORBREISWTIE, £ O
EHOLTHENRKLE, oT, ZORRBICHTIERER TS
EET LRV,

FEFEHIZOWT, HEmE2HE+T 5 &, MEAREIT, BEREICK
NRTHEDOEBPREL,. BT 7,3 " T A-F Lo THEIRELSEL
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Lk, ZOERERDOLIIC, 2V —Far 7347 AMBOKEIC
BI2ERBOAEDOFRTHDI D, TOEBKEVEWI Z &,
EREODEN 01I2EL . BHEEEIMIFLALERVWEWVWI Z L E2RLT
W, $bb, BIRIZKEL 7, DEIF, ERRLJAALBEZXTHR VL
Eibohd, #IRRIBIVCHWEAEORBIZ O VW THERBERZRD
DI TERPSTEDN, RAVRABRKRELL DL, ML TENDNI
K2y, BMEEEIAELDLIZ R REINTE,

E,. 7,820 Ti, LBbIRARIFIA—FIZLBEOEAIZOWVTHERA
ZROLIEITTERD ST, ZFZT.INH6DH r,=7,/E,ZRD,
ZEEITo1, 2O ,3BERML LXEN,. 7V —TFOTHBREERD
(1-1/e) $TEFT I DI LEREHTHY P, ERAKETWVIEEYaY
TIAT VAHBOTPMONLE ER Y RNELRBZZEERT, LL,
BIERMICOVWTY, BIRRS, WEAE., AV LOEEIZONT
HEZRBERZ AHTZ LidTER2o7,

5. 1. 4 ¥£¢&¢®

WMEAE., BIZRIEZANATIA—F L LTEAAIEERREZAL
TEHEZ )V -—T7TREREZ21TWVW, 2V —TEHIIHTEINFTA—FDOE
BIZOoWTKRHLE, BRRIUTOILICEHNEIR D,

1) 2V =Fav 734723, WEAEOHME & bITHEML

7=,
2) Power IIC BT AL OKREIT. MEAEOHE ML & HITHEML
77,

SIKBEEET LOEED I b Maxwell ET VDOMUEBRE TH D 7,13,
IRV R OmE & HITE A LT,
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FOFE D VIAKLLFER O

INET, MrORFEEESEESHIIHTIMARBOBERIZHONT
BrlcBBLT&, ZITiX, TORFOHREZRAMNICHMET 572012, R
BITEIC L DRV~ R EER L AL, TOEFICESNVT, ERFOH
RERIET 5.

6. 1 DHVARTRAX—IZLIBHEEROKIEL
BL2ETERLIEAMONRA THBEEBZDLE, "M THREFOMEHREE
fbEEd L2 WHESCEBHLTVWIRE L, ANICk > THEERIEL
L, BHEALEBHEZRTHBEL CEERZRIALX BB RZLEXLNS, 22
T, AMOD YV ALEREB L WMEEH L FREEDH LT TEX, =%
F—OBAOMBEOBMELEL KBTS L2RART,

6. 1. 1 MiFHIE

ZIT, WH—ERRERICE TR L EREEHXUTOL S ICES
3%, Fig. 60 ICEE % RT,

Energy based on assumption
of elastic deformation.

Stress

% Energy of actural deformation.

A%=A Energy by plastication of wood.

d. max
Bearing deformation

Fig. 60 Analysis of bearing energy.
Note: o, Maximum stress, d,,. ' Deformation at maximum stress.

o max "

TP, KABBRKIENEOEFKE, FHANHROVBIAMEL R LLHEE 2O/
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AZAREEZXD, COZAFOEREIL, BEEHORIZL > TH Y AREFRHR
HELLLERELILLEZDDVABL IRV —LEZDRILENTED, -, EBR
CEVBOoNTE N —EREMBIZOVWTEANORRIGHE TORSE2E XD,
COBFEOEMRIT. MEOBMER 2 E AN RER IV —LEXL
N5, 8T, ZO2HOEMDEIT, BESEENCIHEBMEICBITTHZ LiICX
STHERLIEZZXAF—=THY, EVHxE, KMMROBELICETZ X
NE—=THD, TOEIPNIVIZE, LV BEEIGEVWEREH THDZ LETL
T3, ZL, BEECEEMTIE, RBREEL2xDZILVF—BOART Y X%
BATWVWDD, BCZOEZHEERICL Iz FALX -8 (LROBEA=AK
DEFE) THRIZLICLY, Bk Lz, ZOEEBHEIEE (1) LEHRT S,
6. 1. 2 IRXAX—0DHE L ELBOMENT

T, WA -EREHBRIZBN T, BRIEAD 10%E 40%ZxHET 5 2 8% @
HEBRDBEEZRD, ThEPHAMEL T2, ZONHRIELZEE L THIERD
7RI,

Y= ki (x - d0.4o'max )+ 04o.max ) Eq 11

ZIT. yi A ko OIRIE, oyt RKRIEFID 406HH Y T 55 SR D
ERE, 0,  BKEH., x: DVAKRERE

L%, BEEWEHEZTTEAZAFKOER riX. X 1l HLUTOLIITK
Hohd,

y=k(d

ZIZT dypee : BRI OERE

¥, R11 TREINIERD X#hE O AL,

0.40,,
04omax k et Eq 13

ERINDLIPH, LEXY, BEERRXAVX— (EA=ZAFOEE) Ui,
0.40 ..
k,

i

_d0.4amax)+0'4o-max c++ Eq. 12

x=d

Ue = l'I:dcrmax _(dOAomax -

2 ):l'[ki(damax_d0.4a'max)+0'4o-max] Tt Eq 14
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b,

Fig. 61 2. EBEOMFTH L TT, BiX, A YV EZRVWEEHERR (3.2288)
NoBONEIEH—EREBRBROMWTEIToBRTHY . BHERESRERO
Lo (BIE S 8d, WEMAE 0deg) RO LD (BFIRE X 2d, HEMAME 15deg)

IZ2WTRLT,

00 — - — 18 —
16
m400’ = 14
= = o2t
6300- < 10
w
9 L o 8
& 200 o
& brs
100 +

oM & D
—T—

0

0 0.2 0.4 0.6 0.8 1 1.2 0 0.01 0.02 0.03 0.04

Deformation, cm Deformation, cm

Fig. 61 Example of analysis of energy of stress-deformation curve.
Legend : Solid line: measured curve, Dotted line: calculated value.
Note: Left: In the case of crack length = 84 loading angle = 0 deg,

Right: In the case of crack length = 2d loading angle = 15 deg.

DIRAMIPE & R D 5 BRI, BRASICRKIEA D 10%E 40%% Blo TWH 720, iR

OERNBARERBAE., BICRT L CERELAOEICRIBEN DT, &
DL 5 BRARERFBRE LGN —EHREBRE AV TRITELIT > THEKRERZW
LML, AETIE, ZOXIRT—FRIERIAVRNIELELE,

6. 1. 3 MEMAELZELITEARBERCHTSEH

RAVH, RA=Y, AF, $FU L VOEERBRN LB/ ONLIEN -EF
BB »S LEHR LR RL Fig. 62 IZ77,

BHEINEL DL, BT LAY 0 L RoTz, BEABEIIAMMEROR
NEMBEHICKRTEECTHY, ZORKRIT, MRNBEEE T L2, Mtk
BICHEEBELTCWAZLERLTWVS, ZOKENL L, FIRREBEW EBRIC
EHFE TCOEHMERICEBMNRL, ThiFY ) BoRrnwI EBRENT, ATV Y
IZONWT, BIRESHRREVEHEI, WEAEORMME & bIZH S FRICEDT S
B AR b,
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Fig. 62b Relationship between index of plasticity and loading angle.
[J: Crack length

Legend: O: Crack length=Diameter X2, A: Crack length=Diameter X4,
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Fig. 62c Relationship between index of plasticity and loading angle.
Legend: O: Crack length=Diameter X2, A: Crack length=Diameter X4,
[O: Crack length=Diameter X6, X : Crack length=Diameter X8.
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Fig. 62d Relationship between index of plasticity and loading angle.
Legend: O: Crack length=Diameter X2, A: Crack length=Diameter X4,
[: Crack length=Diameter X6, X: Crack length=Diameter X8.
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Fig. 63a Relationship between index of plasticity and crack length.

Legend: O: Loading angle= 0 deg, V: Loading angle=15 deg, A\: Loading angle=30 deg,
@®: Loading angle=45 deg, [1: Loading angle=60 deg, +: Loading angle=75 deg,
X Loading angle=90 deg.
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Fig. 63b Relationship between index of plasticity and crack length.
Legend: O: Loading angle=0 deg, /\: Loading angle=30 deg, [J: Loading angle=60 deg,
X Loading angle=90 deg.
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Fig. 63c Relationship between index of plasticity and crack length.

Legend: O: Loading angle=0 deg, /\: Loading angle=30 deg, []: Loading angle=60 deg,
X: Loading angle=90 deg.
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Fig. 63d Relationship between index of plasticity and crack length.

Legend: O: Loading angle=0 deg, A\: Loading angle=30 deg, []: Loading angle=60 deg,
X . Loading angle=90 deg.
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Fig. 64 {27,
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Fig. 64a Relationship between index of plasticity and ME (mechanical grade).
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch (Type A).
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Fig. 64b Relationship between index of plasticity and MJE (mechanical grade).
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch (Type A).

93



0.5 | Diameter = 12mm |.
0.4 L . . R .
@) O
~ 0.3 _ 8
0.2

o o o©

O. 0 I L 1 1
40 60 80 100 120 140

MOE, kgf/cm®

Fig. 64c Relationship between index of plasticity and M¥ (mechanical grade).
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch (Type A).
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Fig. 64d Relationship between index of plasticity and MJE (mechanical grade).
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch (Type A).
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Fig. 64e Relationship between index of plasticity and MOE (mechanical grade).
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch (Type A).
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Fig. 65a Relationship between index of plasticity and diameter of a drift pin.
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch(Type A).
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Fig. 65b Relationship between index of plasticity and diameter of a drift pin.
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch(Type A).
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Fig. 65c Relationship between index of plasticity and diameter of a drift pin.
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch(Type A).

96



0.6
MOE = 120tonf/cm’
0.5
0.4 O o
- @)
.\"‘03 8 8 O o
| O
0.2 | , ks
o o
0.1 | 8 -
0.0 L— * i i O
0 4 8 12 16 20 24

Diamter, mm

Fig. 65d Relationship between index of plasticity and diameter of a drift pin.
Note: In the case of applying to bearing test of glued laminated timber of
Japanese cedar and Japanese larch(Type A).
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Fig. 66 Relationship between Index of plasticity and deformation speed.

Note: In the case of applying to bearing test of laminated veneer lumber of
Grand fir.
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SN — =
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7

Fig. 67 Maxwell model.
Note: E: modulus of elasticity of a spring, 7 :coefficient of viscosity
of a dashpot.
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Fig.68 Results of applying of Maxwell model to stress-deformation curve
from bearing test of LVL.
Legend:{ :Measured value, Solid line: Caluculated curve.
Note: Upper: In case of low suitability(Japanese red pine, Deformation speed =
500 mm/min, Lower: In case of high suitability(Radiata pine, Deformation speed
= 500 mm/min.
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Fig. 69 Relationship between element coefficient of Maxwell model and deformation
speed (in case of application to the bearing test of LVL).
Legend: 7: Viscosity coefficient of dash pot, £: Modulus of elasticity of spring,
Colomun: Average of coefficient, Vertical bar: Standard deviation,
B E Japanese red pine, E3: Grand fir, BJ: Radiata pine.
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Fig. 70 Relationship between coefficient of visco—elastic model and diameter.
Note: Application to the results of bearing test of glued laminated timber (typeA).
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Fig.71 Relationship between coefficient of visco-elastic model and MOE.
Note: Application to the results of bearing test of glued laminated timber.
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